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Bir.  &  Atlantic  R.  R.,  'lOO 
Accident    records    in    equipment    mainte- 

naDce,  109 
Accidents: 
Arch  of  Berlin  City  Ry.,  'l^S 
Blow-off  tank  explosion,  249 
Bridge  wreck  due  to  blast,  ♦56 
British  power  plant  accidents  in   1906, 

Buildings  collapsed: 
Cincinnati,  3S 
Philadelphia,  75 
San  Francisco,  58 
Railway,  Xash..  Chat.  &  St.  Louis,  •gS 
Air  washing  apparatus,  '492 
Alaska,    Ditch    construction    for    placer 

mining,  626 
Alcohol,  Denatured,  situation,  499 
Alternating-current  frequencies,  193 
Aluminum,  Endurance  tests  of,  81 
Altmiintmi  cell,  522 
Ambrose   channel    at   the    port    of    New 

York,  248 
American   Dock  &  Trust   Co.,   Fire  pro- 
tection.    By  Frank  Sutton,  •627 
American   Institute   of    Electrical    Engin- 
eers, Code  of  ethics,  Proposed,  29, 

American  Peat  Association,  416 

Anchor     piers.     Reconstruction.     Pough- 

keepsie  bridge,  '502 
Anchoring  bridge  spans.    By  H.  N.  Peck, 

83 
Ai^e  iron  for  pier  nose,  ♦338 
Aqueduct,  Concrete,   Manila,  '292 
Aqneduct  bridges  on  the  Illinois  and  Mis- 
sissippi canal.     By  F.  W.   Honens, 
•20 
\rc  lighting.  Street,  Brief  history  of,  57 
Arches : 
Brick  arch  over   175th  St.,  New   York 

City,  •379  - 
Concrete.   Test*of.     By   C   W.    KaU, 

•386 
Demolition  of  masonry,  47 
Design  of  elastic  arches,  472 
Fall  of,  Berlin  City  Ry..  •148 
Reinforced  concrete.  710  ft.  span,  529 
(See  also  Bridges;  Viaducts) 
Aixhitectural    development    of    suburban 

property,  84 
Artesian  water  supply  of  Australia.     By 

C  O.  Burge.  SSI 
Artesian  wells  of  California.  Punishment 

for  waste,  523,  556 
Ash  handling: 
.\rmoor  ft  Co.,  Chicago,  *si3 
Norfolk.  Va..  power  plant,  4 
(See  also  Coal  handling) 
Asphalt  production  in  U.  S.,  369 

ii 

Back-filling  trenches.    By  G.  C.  Warren, 

377 
Saker,  Walter  &  Co.,  Refrigerating  plant, 

Baltic  -n  Canal  scheme,  230 

Bean'  Failures    of.    By    S.    M. 

Ur  r-,),   -722 
BarometiT.  Pocket.  Records  of.    By  L.  G. 
Carpenter,  189 

F(See  Contracts  and  contractors) 
(3oal  and  ash.    By  H.  T.  Campiotj 
ift4  yfm.  IfcCMiaa,  *sgi 


iii.i.-i  i.iuscs  bridge  wreck,  ♦56 
Boiler  house  of  Newark  City  Hall,  *i84 
Boilers : 
Ratio  of  heating  surface  to  grate  sur- 
face, *689 
Resistances  of  various  types  of  boiler, 

681 
Setting  of,  in  floor  mill,  *6& 
Waste  heat  boilers  for  copper  smelting 
furnaces,  *ii 
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tions.    By  E.  L.  Corthell,  161 
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By  A.  B.  Herrick  and  E.'C.  Boyn- 
ton,  108 

.Art  of  Cutting  Metals.  By  F.  W.  Tay- 
lor, 274 
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Allen  Hazen,  357 
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Construction  of  Macadam  Roads.  By 
A.  B.  Fletcher,  136 

Corrosion  of  Iron.  By  A.  S.  Cushman, 
161 

Course  in  Mathematics.  By  F.  S. 
Woods  and  F.  H.  Bailey,  553 

Deformation  of  Railroad  Tracks  and 
the  Means  for  Remedying  Them. 
By  G.  Cucnot,  721 

Design  and  Construction  of  Dams.  By 
Edward  Wegman,  497 

Details  of  Mill  Construction.  By  H. 
W.  Morton,  273 

Directory  of  Portland  Cement  Manu- 
facturers of  the  U.  S.,  329 

Effect  of  Moisture  upon  the  Strength 
and  Stiffness  of  Wood.  By  H.  D. 
Tieman,  329 

Effect  of  Scale  on  the  Transmission  of 
Heat  Through  Locomotive  Boiler 
Tubes,  302 

Electrical  Wiring  and  Construction  Ta- 
bles. By  H.  C.  Horstmann  and  V. 
H,  Tousley,  273 

Electrons.     By  Dr.  Oliver  Lodge,  274 

Elements  of  Mechanics.  By  W.  S. 
Franklin  and  Barry  MacNutt,  357 

Elevating  and  Conveying  Machinery  in 
Steel  Works  and  Rolling  Mills.  By 
G.  Stauber,  273 

Engine-Room  Chemistry.  By  A.  H. 
Gill,  692 

Frankfort,  Germany,  Public  Works,  413 

Grinding  and  Lapping.  By  J.  V.  Wood- 
worth,  441 

Handbook  of  Steel  Reinforcement,  413 

Hardening  Process  of  Hydraulic  Ce- 
ment.   By  Dr.  W.  Michaelis,  721 

Hendricks'  Commercial  Register,  441 

History  of  the  Car-al  System  of  the 
State  of  New  York,  525 

Hydraulics.     By  S.  Dunkerley,  637 

Irrigation.    By  Sir  Hanbury  Brown,  469 

Kahn  System  Standards,  273 

Letters  of  Petrus  Pcregrinus  on  the 
Magnet,  637 
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Man-Eater's  of  Tsavo.  By  J.  H.  Pat- 
terson, 524 

Mechanical  World  Pocket  Diary,  692 

Mechanics  Problems  for  Engineering 
Students.     By  F.  B.  Sanborn,  441 

Modern  American  Lathe  Praclice.  By 
O.  E.  Perrigo,  469 

Municipal  and  Private  Operations  of 
Public  Utility,  693 

Notes  on  Construction  in  Mild  Steel. 
By  Henry  Fidler,  357 

Pocket-book  of  Mechanical  Engineer- 
ing.    By  C.  II.  Sanies,  721 

Power  Stations  and  Power  Transmis- 
sion.    By  G.  C.  Shaad,  441 

Practical  Illumination.  By  J.  R.  Cra- 
vath  and  V.  R.  Lansingh,  329 

Principles  of  Heating.    By  W.  G.  Snow, 

Principles  of  Reinforced  Concrete  Con- 
struction. By  F.  E.  Turneaure  and 
E.  R.  Maurer,  525 

Problems  in  Strength  of  Materials.  By 
Dr.  W.  K.  Shepard,  581 

Producer  Gas.  By  J.  E.  Dodson  and  A. 
T.  Lartcr,  581 

Recueil  des  Types  de  Ponts  pour  Routes 
en  Ciment  Arme.  By  N.  de  Te- 
desco  and  V.  Forcsticr,  552 

Regulation  and  Control  of  Concrete 
Construction.    By  E.  S.  Larned,  413 

Relazione  sugli  Studi  e  Lavori  Eseguiti 
dal  1897  al  1905,  329 

River  Discharge.  By  J.  C.  Hoyt  and 
N.  C.  Grover,  386 

Road  Making  and  Maintenace.  By 
Thomas  Aitken,  637 

Rocks  for  Road  Building.  By  E.  C.  E. 
Lord,  245 

Sanitary  Evolution  of  London.  By 
Henry  Jephson,  302 

Sanitation  in  the  Modern  Home.  By 
J.  K.  Allen,  329 

Sanitation  of  Public  Buildings.  By  W. 
P.  Gerhard,  581 

Specifications  for  Street  Roadway  Pave- 
ments.    By  Samuel  Whincry,  302 

Steam-Engine  and  Other  Heat  Motors. 
By  W.  H.  P.  Creighton,  81 

Stereotomy.  By  A.  W.  French  and 
H.  C.  Ives,  469 

Stockholm's  Nya  Vattenled-ningsverk 
vid   Norsborg.     By  F.   V.   Hansen, 

273 
Strikes  and  Lockouts,  496 
Structural  Drawing.     By  C.  F.  Edmin- 

ster,  692 
Superintendence  of  Piping  Installations 

in   Buildings.     By  W.   P.   Gerhard, 

273 
Swimming  Pools.    By  J.  K.  Allen,  273  ' 
Switches  and  Turnouts.    By  H.  C.  Ives, 

386 
Tables    for    Engineering    Calculations. 

By  R.  C.  Powell,  608 
Tables    of    Quantities    for    Preliminary 

Estimates.    By  E.  F.  Hauch  and  P. 

D.  Rice,  496 
Technolexicon,  581 
Treatise  on  Highway  Construction.     By 

A.  T.  Byrne,  441 
Turbinen  fuer  Wasscrkraftbctrieb.     By 

A.  Pfarr,  245 
Ueber  Wasserkraft — und  Wasser — Ver- 

sorgungsanlagen.      By    F.    Schlott- 

hauer,  273 
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Use  of  the  National  Forests,  273 
Water-Works   Management   and    Main- 
tenance.    By  W.  Kicrsted  and   W. 
D.  Hnbbard,  108 
Western  Blue  Book  and  Buyers'  Refer-.    '- 
ence,  524  "  '  * 

Wirkungsweise  der  Krcisclpumpen  und 
Ventilatoren.     By  R.  Biel,  413  ; 

Boston,   Investigation   of  public   improve-    •* 

ments,  139 
Bracing  of  trenches  and  tunnels.     By  J. 

C.  Meem,  494,  528;  608 
Brake    gear.    Uniform    retardation,    Eng- 
land,   302 
Brass  recovery  in  San  Francisco,  202 
Breakwater  at  Huron,  Ohio,  450 
Brcnnan  monorail  car.     By  C.  O.  Burge, 

♦226 
Brickwork,    Steel    reinforcement    in,   405, 

497 
Bridge  construction,  economical   methods 

of,   *2l6 
Bridge  design : 
Compression  members  for  bridges,  359 
Riveted  joints,  Need  of  tests  of,  668 
Bridge  erection : 
Birmingham,    Eng.,    Short    bridge    and 

long-span  methods,  52 
Derrick  car  erects  six  track  plate  girder 
bridges,  *430 
Bridge  floors : 
Denver  &  Rio  Grande  R.  R.,  *534 
Quebec  bridge,  '"169 
Solid,  for  plate  girder  spans,  C,  B.  & 
p.  Ry.,  *i8s 
Bridge  loadings.     By  A.  W.  Buel,  28 

Bridge     spans.     Anchoring.      By     H,     N. 
Peck,  82 

Bridge  stresses.  Working,   for  long  span 
bridges,  613 

Bridge  stringers  of  Douglas  fir.   Strength 
of,  49 

Bridges : 
Blackfriars,  London,  Widening,  88 
Blackwell's  Island : 
ICrcction  of  anchor  arms,  *67o 
Erection      of      Manhattan      approacli, 

*705 
Manhattan  approach,  *567 
Queens  viaduct  approach,  *623 
Bosphorus,.  263 

Brooklyn,  Traffic  conditions,   109 
Burr  truss   bridge,  240 
Calf   Killer,   Wash.,   Chat.   &   St.   Louis 

Ry-,  339 
Cambridge,  over  Charles  River,  164 
Carnegie  Lake,  Princeton,  N.  J.,  *I73 
Catskill,    N.    Y.    Reinforced    concrete, 

*S5i 
Chicago,    Dearborn    St.,    Sub-structure, 

*278 
Fire    protection,    on    Northern    Pacific 

Ry-.  155 

Foot  bridge  in  Bronx  Park,  New  York, 
460 

Fort  Plain,  N.  Y.,  "^ses 

Hartford,  Conn.,  Masonry,  66g 

Hell  Gate,  Penn.  R.  R.,  139 

Henry  Hudson  Memorial,  New  York, 
,S20,  *Snp.  Nov.  16;  556;  By  L.  S. 
Moisseiff,  701 

Lookfiut  Moinitain  tunnel.  Wreck,  *56 

Manliattan.    Pedestal,   *423 

Pouglikeepsie,  Reconstruction  of  an- 
chor piers,  ♦503 
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Bridges:     (Continued.) 

Quebec : 
Bottom  chord  details,  138,  *i59 
Collapse,  249,  Sup.  to  Sept.  7,  14 

Cause  discussed,  276,  302 

Theory   of.      By    Edward    Godfrey, 

330 
Details  of  diagonal  members,  *I30 
Details  of  intermediate  posts,  *89 
Floor  system,  *i69,  188 
Lattice    bars    in    bridge.      By    H.    E. 

Horton,  357;  H.  S.  Prichard,  414 
List  of  articles  published  in  Engineer- 
ing Record,  345 
Pedestal  and  shoe  on  main  piers,  *2$ 
South  cantilever  arm,  Erection,  *343 
Suspended     falsework    of    cantilever 

arms,  *323 
Transverse  bracing,  *2io 
Upper  part  of  center  posts,  *35 
Upper    part    of    typical    intermediate 
post,  *6s 
Rhine  River,  at  Homberg,  570 
Stanford,  England,  383 
Strengthening     an     old     lattice     girder 

bridge.     By  G.  J.  Davis,  Jr.,  *342 
Toledo,  Cherry  Street,  *I44 
Towanda,    Pa.,    Lehigh    Valley    R.    R., 

*S22 

Walnut    Lane,    Fairmount    Park,    Phil., 

*222 

Wear  River,  North  Eastern  Ry.,  Eng- 
land, 230 
(See  also  Viaducts) 
British  machinists'  agreement,  500 
Brooklyn  Institute,  Mechanical  plant,  *6si 
Building  code.  New  York,  and  reinforced 

concrete  construction,  597 
Building  collapses.  Responsibility  for,  108 
Buildings : 
American     Bank     Note,     New     York, 

Foundations,   19 
Berger,   Pittsburg,  *io 
Boston   Herald,   Mechanical   plant.     By 

H.  S.  Knowlton,  ♦595 
Brooklyn    Listitute,    Mechanical    plant, 

*65i,  *682 
Calvary     Cemetery     Mortuary     Chapel, 

*I26 

Chateau  des  Beaux-Arts  on  Huntington 
Bay,  L.  L,  *i86 

Cincinnati,  Collapse,  35 

Concrete,  for  StoUwerck  chocolate  fac- 
tory, *5Q4 

Erecting  steel  building  with  jinniwinks, 

*493 

Gary,  Ind.,  *62,  *63 

George  N.  Pierce  Co.,  Buffalo,  N.  Y. 
By  H.  S.  Knowlton,  *263 

German-American  Insurance,  New 
York,  *5is 

Hotel  Knickerbocker,  New  York,  Heat- 
ing and  ventilating,  *4i 

Hudson  Companies',  New  York,  *i2i 

King  plaster  mills,  Staten  Island,  *35S 

Lessons  of  the  San  Francisco  disaster, 
2 

McGraw,  New  York,  Reinforced  con- 
crete.    By  W.  H.  Burr,  *455 

McNulty,  New  York,  *285 

Metropolitan  Life,  New  York,  Columns, 
*40 

Moving   Brooklyn  theater,  246 

New  York  Central  office,  *I98 

Newark,  N.  J.,  City  Hall,  *l82,  *204 

Newark  Warehouse  Co.,  *IS2 

North  American  Cold-Storagc,  Chicago, 
*542 

Oakland,  Cal.,  Reinforced  concrete.  By 
F.  L.  Sciule,  *686 

Pacific  Building,  San  Francisco,  Rein- 
forced concrete,  267 

Philadelphia,  Collapse,  75 

Plaster  mill  of  American  Gypsum  Co., 
.'*40.S 

Police    headquarters,    New    York    City, 

*-\S4 

San  I'Vancisco,  Collapse,  58 

Seligman,  New  York,  Construction  de- 
tails, *52 

Shops  at  Parsons,  Kan.,  Misso.,  Kan.  & 
Te.xas  Ry.,  ♦614  _ 

Singer,  New  York,  Structural  features, 

~  .  *S30 

Tribune,  New  York,  Mechanical  plant, 
*6oi 

Underpinning  adjacent.  Silversmiths' 
Building,  New  York,  *346 

Underpinning  and   sheeting,   ''254 
(See  also   Foundations.) 

West  Street,  New  York,  Power  plant, 
*9S 


By-product  charcoal-iron  plant  at  Mar- 
quette, Mich.,  *4io 

By-Products  Coke  Corporation,  Coal- 
handhng  apparatus,  ♦698 


Cableways : 
Balanced   cable   crane,   Nevada-Califor- 
nia dam,  *i33 
Chicago  intake  tunnel,  "'446 
Cost   of,   in   making   a   fill.      By   J.    D. 

Mooney,  *3s8 
Double,  for  hauling  coal  and  shale,  547 
Rope,    for   building   fortress   in   Italian 
Alps,  493 
Caissons : 
Detroit  River  tunnel,  *4io 
Lowering  large  pneumatic,  with  screw 
rods,  *566 
Calumet  Canal,  303 

Report.    By  Rudolph  Hering,  445,  '453 
Camp  chair,  *693 
Canals  : 
Baltic-Black  Sea,  230 
Calumet,  303,  445,  453 
Electric  towing  on  a  Pennsylvania  canal, 

68 
Erie,  Break  at  Syracuse,  *I4S 
France,  Transportation  in,  299 
Kaiser  Wilheliti,  622 
New  York  barge  canal.  Contracts,  85 
Panama  (See  Panama  canal) 
Waihee  Canal,  Hawaii.     By  J.  T.  Tay- 
lor, *442 
Car  ferry  across  Lake  Ontario,  621 
Cars: 
Gasoline   motor,   Union    Pacific   R.    R., 

25,  534 
Heavy-capacity,  for  Phil.  &  Read.  Ry., 

37 
Rochester  branch  of  Erie  R.  R.,  *403 
Steam  motor : 
Ganz  motor.  Test  by  Erie  R.  R.,  131 
Intercolonial  Railway  of  Canada,  486 
Catchbasins : 
Bost.  &  Albany  drainage  improvements, 

*S89 
Flat-top  sewers,  *486 
Catenary   trolley   construction,    Rochester 

branch  of  Erie  R.  R.,  *40i 
Catskill  water-works,  305,  527 
Cement: 
Hardening  of  hydraulic  cements,  369 
Hydraulic   properties    of    reground    ce- 
ment mortars.     By  H.  S.  Spackman 
and  R.  W.  Lesley,  669,  691 
Sand    for,    Standard,    Investigation    at 

Iowa  State  College,  64 
Sea-water,  Action  of,  161 
(See  also  Concrete) 
Cement   mills,   Electric   motors    for.     By 

R.  B.  Williamspn,  *366 
Cement  plants.  Electricity  for.     By  J.  B. 

Porter,  313,  361 
Central  Park,  New  York,  Needed  repairs, 

669 
Chaining  tripod,  Top  of  portable,  *38o 
Chalk  cliflfs,  England,  Foreshore  improve- 
ments, 489 
Channeling    machine    on    West    Neebish 

channel,  *I49 
Chapel,  Mortuary,  *i26 
Charcoal-iron  plant.  By-product,  at  Mar- 
quette, Mich.,  *4io 
Charles    River   locks.   Concrete   work   at, 

395 
Chemical    research    and    railway    mainte- 
nance, 360 
Chicago  loop  problem,  388 
Chimneys  (See  Smokestacks) 
Cinder  disposal  in  a  roundhouse,  510 
City,  Building  a,  58,  *6o 
Civil   Service  examination   for   Philippine 

civil  engineers,  693 
"Clermont"  and  the  "Lusitania,"  219 
Closet,  Moist,  of  reinforced  concrete.    By 

E.  B.  McCready,  *44 
Coagulating  and  softening  tank,  Lancas- 
ter, Pa.,  ^298 
Coal: 
Choice  of  a  bituminous  coal.    By  R.  H. 

Kuss,  243 
Cost  of  anthracite  increasing,  iii 
Illinois,  Production  in,  426 
Penn.,  Production  in,  489 
Run  of  mine  coal  used  at  Chicago  pump- 
ing station,  280 
Sampling,  for  Government  buildings,  10 
Selection  of,  for  power  plants,  389 
United  States  production,  520 
Coal  and  ash  bins.     By  H.  T.   Campion 

and  Wm.  McClellan,  *S2i 
Coal  dust  explosions,  340 


Coal  handling: 
Armour  &  Co.,  Chicago,  *si3 
Coaling  barges,  Automatic,  on  the  Mer- 
sey, England,  44 
Coke  oven  plant,  Solvay,  111.,  ♦dgS 
Norfolk,  Va.,  power  plant,  4,  *6 
Superior,     Wis.,     Coal-storage     wharf, 
*6o4 
Coal  mining  in  the  Trinidad,  Colorado, 

district,  *6S4 
Coal  pocket,  A  modern  retail.     By  C.  J. 

Steffens,  ^479 
Cofferdams : 
Dearborn  Street  bridge,  *278 
Difficult  cofferdam  work  on  decomposed 

rock,  New  York,  39 
West  Neebish  channel  work,  113 
Coke  manufacture : 
Electrical  machinery  used  in,  238 
Solvay,  111.,  Coal  handling  plant,  *698 
Trinidad,  Colorado  district,  *654 
Coke  ovens: 
Beehive,   Temperatures   in.     By   E.   H. 

Jones,  5S3 
Concrete.     By  L.  Duncan,  665 
Columns: 
Berger  building,  Pittsburg,  *io 
Hooped  and  helical  wound.  Tests,  *I47 
Lattice   bars.    Stresses    in.      By    H.    E. 
Horton,  357;  H.  S.  Prichard,  414; 
W.  W.  Pearse,  498 
McGraw  Building,  New  York,  *4S5 
Metropolitan  Tower,  New  York,  *40 
Stress-deformation  diagrams,  146 
Stresses   in   lacing.     By   G.   L.    Bilder- 

beck,  694 
Tests  of  concrete  columns.     By  A.  N. 

Talbot,  ♦ms 
Wind  bracing,  ♦10 
Colusa-Parrot    Mining    &    Smelting    Co., 

Waste  heat  boilers,  *ii 
Compressed  air.  Effect  of,  on  Health,  480 
Concrete : 
Brick-bats  for,  136 
Finish  of  concrete  surfaces,  714 
Impermeable,    Experimental    work    by 

Mr.  Gaines,  415,  470 
Protection  of,  against  action  of  water, 

'  German  invention,  173 
Temperatures  destructive  to,  581 
(See  also  Cement) 
Concrete  blocks.  Tests,  509 
Concrete   car,   Nash.,   Chat.   &   St.   Louis 

Ry.,  *i74 
Concrete  in  bags,  663 
Concrete  mixing: 
Aqueduct   bridges   on   Illinois  &   Miss. 

canal,  21,  *22 
Blackwell's  Island  bridge,  *704 
Charles  River  locks,  395 
Chicago  street  railway,  *433 
Gary,  Ind.,  *474 

Great  Northern  Power  Co.,  *29i 
Lyons,  Mich.,  *466 
McCall  Ferry,  Pa.,  *32o 
Plaster  mill  of  American  Gypsum  Co., 

*405 
St.  Louis  settling  basins,  *I4,  *i6 
Taylor's  Falls  plant,  24 
Track  elevation  at  Chicago,  *33 
Tunnel    lining    on    Southern    Ry.,    In- 
diana, *393 
Condensation,    Method    of    weighing,    in 

steam  turbine  test,  *395 
Condenser  intake  and  discharge  conduits. 

By  Benjamin  Gridley,  386 
Conduits  (See  Water  pipe) 
Contracts  and  contractors : 
Cost  data.  Abuse  of,  611 
Enforcement  of  specifications,  57 
Estimates    compared   with    construction 

costs,  137 
Philadelphia  fihration  contracts,  85 
Rejecting  low  bids,  220 
Restricting  competition  on  local   work. 

Uniform     contracts     for     Government 
work,  56 

Unit  bids  in  machine  installation,  30 

Unjust    requirements    in    Barge    Canal 
contracts,  85 
Conveyor  belts : 

Delivering  concrete  materials,  *476 

Transvaal  mines,  647 
Cooling  plant   for   Walter   Baker  &   Co., 

Dorchester,  Mass.,  *32S 
Cooling  towers: 

Combined  forced  and  natural  draft,  *i26 

Tests,  471 
Copper,  Break  in  prices,  333 
Corrosion  of  iron  and  steel : 

Cause,  Investigation  by  Dr.  Cushman,  i 


111 


Corrosion  of  iron  and  steel:  (Continued.) 
Chromic  acid  as  a  protection.    By  F.  P. 

Checsman,  82 
Steel  column  corrosion,  *4I3 
Stress,     Effect     of.       Experiments     by 
Walker  and  Dill,  129 
Cost  data. 
Abuse  of,  611 

Value  of.    By  H.  P.  Eddy,  694 
Cost-keeping  as  an  aid  in  managing  men, 

321 
Costs: 
Aqueduct  bridges  on  III.  &  Wis.  Canal, 

Comparing  estimates  with  construction 
costs,  137 

Engineering  work,  584;  By  Alex.  Pot- 
ter, 66s 

Gas-power  central  station  power  cost, 
461 

Hauling  farm  products  to  market.  By 
I.  0.  Baker,  441 

Hydro-electric  transmission.  Cost  esti- 
mates in,  667 

Industrial  service,  Cost  of,  416 

Power  plant  design.  Ratio  of  heating 
surface  to  grate  surface.  By  W.  S. 
Finlay,  Jr.,  *689 

Repairs  of  electric  railway  equipment, 
80 

Riveting  costs,  414 

Sluicing,  Croton,  Mich.,  dam,  423 
Cranes : 

ISO-ton,  Birkenhead,  England,  398 

ISO-ton  wharf,  298 

Turntable,  on  tower,  •355 
Credit  man,  641 
Crib,  Concrete-topped,  *45i 
Culverts : 

Low-cost  concrete,  Nash.,  Chat.  &  St 
Louis  Ry.,  *I74 

Railroad  embankment  culverts.  Tunnel- 
ing, *272 

Timber,  Western  Pacific  Ry.,  *336 
Cushman,  Dr.  A.  S.,  on  the  corrosion  of 
iron,  I 

D 

Dams: 
Ashokan : 

Contracts  and  abuse  of  cost  data,  611 
Costs  of  engineering  work,  584 
Essential  features  of  contract,  30 
Rejecting  low  bids,  220 
Big  Rapids,  Mich.,  *462 
Buttressed  concrete,  Matteawan,  N.  Y., 

♦214 
Buttressed  masonry,  631 
Chattanooga,  Tenn.,  *62l 
Concrete,  West  Buxton,  Me.,  ♦103 
Crocker's  Reef,  at  Ft.  Edward  on  the 
Hudson.    By  Herbert  Spencer  *375 
Cross  River,  Completion,  *28l 
Croton,  Mich.,  *4i8 

Dayton,    Ohio,    Undermined.    By    Ed- 
ward Balbach,  *4I4 
Gatun,  Panama  Canal,  *677 
Great  Northern  Power  Co.,  ♦251 
Huronian  Co.,  *ii5 
Kern  River  power  plant,  *140 
Lyons,  Mich.,  Movable  crest,  *464 
McCall  Ferry,  Pa.,  *3is 
Manila,  *292 

Movable  crest,  Lockport,  111.,  *i94 
Nevada-California  Power  Co.,  *I33 
Nine-Mile  station,  Spokane,  Wash.,  *72 
Raising    a    dam    at    Leiinep,    Germany, 

*7I2 

Upper  Grays,  Utica,  N.  Y.,  *7S 

West  Buxton,  Me.,  *ioi 

Derrick  car,  Misuse  of,  470 
Derricks : 

Gary,  Ind.,  *47S 

Jinniwink,  erecting  steel  building,  *493 
Diagrams  to  determine  bearing  power  of 

piles.    By  G.  F.  Stickney,  *72o 
Ditch  construction  on  the  Seward  Penin- 
sula, Alaska,  for  placer  mining,  626 
Dock  system  of  Newark,  N.  J.,  Proposed, 

*550 
Dodge  &  Day's  technical  club,  88 
Dome  of  mortuary  chapel,  *I27 
Douglas,  Dr.  James,  on  the  policy  of  se- 
crecy, 629,  667 
Drainage  at  Wachusett  reservoir,  72 
Drainage  catchbasin,  *s89 
Drainage  matters  in  New  Orleans,  139 
Draining  a  mine  in  England,  482 
Drawings,  Value  of  small,  i6s 
Dredges : 

New    flexible    connection    for    suction 
pipes,  *438 

Rio  Janeiro,  chain  and  bucket,  535 


'indicates  illustrated  articles. 
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Drilling  a  well  casing  in  position,  409 
Drills  for  blast  holes.  Cable  and  hollow 

rod.    By  R.  H.  Horrell  and  others,- 

83 
Dump  car  on  Chicago  track  elevation,  *33. 

Dump  cart.  Strength  o^  tested  by  W.  K. 

Hatt,85 
Dust   prevention  -  in   the   Boston   district, 

148 

E 

Earth  pressure  and  sheet  piling.    By  J.  C. 

ileem,  *40C  5^ 
Earth   slides   ^nssed   by    H.    Rohwer, 

374 
Earth(|iialce  effects: 

Jamaica,  npoa  railway  structures.     By 
J.  M.  Fletcher,  51 

San  Francisco,  upon  fireproof  constnic- 
tioo.  3 
Ejector  practice.    By  B.  N.  Stmin.  82 
Electric    heating    in    France    for    drying 

paper,  654 
Electric  ligfatins-    (See  Lighting.) 
'-'lectric  motors: 

Application  problems,  527 

Light  motor  possibilities,  669 
Electrolysis: 

Controversy,  in  England,  IJ9 

Pipes  in  vicinity  of  Boston,  129 
Electronic  theory,  193 
Elevated  railways: 

Chkago^  loop  problem,  388 

New  York,  third-tracking,  31 
Elevators: 

New  York  subway,  •69 

Otis  traction  type  of  electric  elevators, 

•309 
Temporary,     for    erection    of     Singer 
Building  tower.  *397 
Elgin    National    Watch    Works,    Power 

plant  of,  *294 
Emlniikinent,    Cost   of   building    by    hy- 

dnnlic  sluicing,  423 
Employees: 
Q»t-keeping  ,  as   an   aid    in    managing 

men,  321 
Instructions  for  foremen,  573 
Machinists'    agreement   in    Gt    Britain, 
500 
Fndurance-test     specimen.    The     White- 
Souther.    By  Henry  Souther,  80 
igineering    and    science.    Relations    be- 
tween, 257 
Engineering  board,  A  proposed  municipal, 
S^  137.  162 


-  uigineering  education : 
ftick-r 


-lash  in,  5SS 
!■  ranee,  501 

Lack    of   balanced   education    in    engi- 
neering colleges,  529,  555 
Vocational  schools,  64 
'  ngineering  office  libraries,  192,  211 
ngincering  organization  of  the  Western 
Pacific  Ry.  Co.    By  G.  P.  Low,  117 
Engineering    Record's    new    home,    247, 

445.  •455      , 
ngineering  schools: 
Broader  courses  in,  529,  555 
Co-operative  courses,  59 


ngineers  as  promoters,  30 
Ethics.  Proposed  code  of,  for  electrical 

engineers,  29,  49 
The   engineer   as   a   professional    man. 

By  G.  H.  Benzenberg,  48 
ngineers'    Oub    of     Philadelphia,    New 

Home,  669 
tie  Canal,  Break  in,  at  Syracuse,  *I4S 
rosion  of   steam   fittings   demonstrated, 

-timates.   Comparing,  with  construction 

costs,  137 
hies.  Professional: 
American    Bar    Association,    Proposed 

code,  221 
Ethics,  law  and  business  rales.  29 
Proposed  code  of.   for  electrical  engi- 
neers. Committee  report,  29.  49 
Examinations    for    Philippine   civil    engi- 
neers, 693 
Excavation : 
Heavy,  in  red  granite,  211     • 
Hydraulic,  Grand  Rapids,  '421 
Retaining  th--  sides  of  large,  '197 
West  Ncebish  channel,  '149 
Excavator.  1  raveling,  for  grading,  Gary, 
Ind,  *62 


'"ictory  lighting,  310 

Isework,  Wooden,  Adjustable,  *2i6 


Fences,  Concrete,  on  station  platforms  of 
Brighton  Beach  Line,  Brooklyn,  N. 
Y..  'srg 
Ferry,  Car,  across  Lake  Ontario,  621 
Filter,    Jewell,     Experiments    at     Posen, 

Germany,  156 
Filtration,      (.See     Sewage     purification; 

Water  purification.) 
Financial  conditions,  529,  583 
Fir.     (See  Timber.) 
Fire  hazard  of  lofty  buildings,  277 
Fire  protection: 
American   Dock  &  Trust  Co.'s  stores. 

By  Frank  Sutton,  *627 
Sprinkler  system,  wet  and  dry,  '627 
Fireproof  construction : 
San  Francisco  disaster,  2 
Test,   standard,    for   floor   construction. 
Report  of  Committee,  9 
Fish   freezing  and  storage  plant  of  con- 
solidated  Weir  Co.,    Provincetown. 
By  H.  S.  Knowlton,  *7o7 
Fittings  for  superheated  steam,  700 
Flood  prevention,  2 
Floors: 
Denver  &  Rio  Grande  bridge,  *534 
Hotel  St.  Mark,  Oakland,  Cal.,  *687 
Quebec  bridge,  *l(iQ 

Reinforced  concrete.  Carrying  capacity. 
By  A.  E.  Lindall  and  G.  R.  Heckle, 

*73 
SoUd,  C,  B.  &  Q.  Ry..  •185 
Standard    test    for    fireproof    construc- 
tion. Report  of  Committee,  9 
Florida,  East  Coast  Canal,  185 
Flour  mill  power  plant,  Washington,  Mo., 

•68,  274 
Flow  of  water  in  open  conduits.   By  A.  P. 

Merrill,  708 
Flumes,  Timber,  and  steel-concrete,  Kern 

River  power  plant,  *I42 
Fly-wheel  insurance  rates,  429 
Fly-wheels,  Concrete,  550 
Foremen,  Instructions  for,  573 
Forest   planting   in    Northeastern    States, 

221 
Forests  and  run-off,  262 
Foundations : 
American  Bank  Note  building,  19 
Dearborn  St.  bridge,  Chicago,  *278 
Reconstruction,    at    Winchester    Cathe- 
dral, 517 
Steel  works  at  Gary,  Ind.,  *474 
Troubles  at  Baltimore  water-works,  165 
Underpinning  a  400-ton  pier,  '426 
Underpinning  at  Mount  Royal  pumping 
station,  '94 
Frankfort-on  the-Main,  Guide  book  to  mu- 
nicipal works,  361 
Freight  yard  of  Penn.  R.  R.  at  Pitcairn, 

Paj^'4o6 
Fuller  ba   for  State  ownership  of  New 
York  water  powers,  83 


Garbage  reduction  at  Toledo.     By  T.  R. 

Cook,  392 ;  G.  V.  Rhines,  608 
Gary,  Indiana: 
Foundations  for  steel  works,  *474 
Harbor  construction,  *l66 
Municipal  works,  58,  *6o 
Ga.s: 
Gary,  Ind.,  plant,  62 
Hamilton,  Ohio,  Situation  in,  iii 
New  York,  8o-cent  rate  unconstitutional 
697 
Gas  engines: 
Large,  for  Carnegie  Steel  Co.,  92 
Municipal    plants.    Internal    combustion 

motors  in,  706 
Somerville,  Mass.,  station,  year's  expe- 
rience.   By  Paul  Winsor,  434 
Test  at  Eustis  Mfg.  Co.,  165 
Tests  of  gasoline  engines,  using  alcohol. 
By  C  E.  Luckc  and  S.  M.  Wood- 
ward. 489,  499 
Gas-fired  furnaces.  Parsons,  Kan.,  *6i6 
Gas-power    central    station    of    the    Du- 
qucsne    Light    Co.,    Pittsburg,    Pa. 
By  N.  C.  MacPherson,  460 
Gas  producer  plants : 
Pasco,  Wash.,  Soft  coal,  468 
Pumping  water  by,  at  St.  Stephen,  N. 

B.    By  F.  A.  Barbour,  67 
Small  plants,  387 
Gasoline   motor   car.   Union    Pacific   Ry., 

25.  534 
Glass  blocks  for  tunnel  lining,  Penn.  R. 

R..  254 
Glass  telegraph  poles,  478 
Grade  crossing  elimination : 
Discussion  by  Pres.  Ralph  Peters,  669 


Grade  crossing  elimination:  (Continued.) 

New  Jersey,  220 

N.  Y.  Central  Electric  Zone,  *270 

Newton  Highlands  and  Newton  Centre, 
Mass.      By    W.    C.    Whitney,    5«S, 
*586 
Grand    Boulevard    and    Concourse,    New 
York: 

Arch  at  i7Sth  St.,  ♦379 

Road  intersections,  ^242 
Graphite  lubricants,  274 

Defloculated  graphite,  438 
Gravel  sluice,  *72 

Great  Lakes  commerce.  Fair  pl^  for,  695 
Gyroscope  for  steadying  ships,  657 

H 

Harbors : 
Dover,  England.    By  C.  O.  Surge,  *(ja6 
G?ry,  Ind.,  Construction,  ♦166 
Huron,  Ohio,  Improvements,  *450 
New  York,  Ambrose  Channel,  248 
Para,  Brazil,  improvements,  440 

Hauling   farm   products   to   market,   Cost 
of.    By  I.  O.  Baker,  441 

Heat,   Steifan  and  Boltzmann's  radiation 
law.  Importance  of.    By  W.  T.  Ray, 

497 
Heating  and  ventilation: 
Auditorium  of  Brooklyn  Institute,  *68s 
Battery  tunnel  ventilation,  *37i 
Brooklyn  Institute,  *65i,  *682 
Commercial    National    Bank,    Chicago, 

♦466,  ♦490 
Electric  heating  in  France,   for  drying 

paper,  654 
Fan  equipment  details,  Brooklyn  Insti- 
tute, 683 
Fan    equipment.    Hotel    Knickerbocker, 

4^ 
Hot   blast    system    in   hospital    at    Sa- 
linas, Cal.,  283 
Hotel  Knickerbocker,  New  York,  *4i 
Investigation,  Fertile  field  for,  443.     By 
W.  B.  Snow,  526;  C.  E.  Lucke,  638 
Newark  City  Hall,  *i83,  *204 
St.  Francis  Home,  Detroit,  Mich.,  *427 
Shops   of   Misso.,   Kan.   &  Texas    Ry., 

614 
Tests,  Need  of,  443 

Vacuum  system,  Godfrey  Block,  Grand 
Rapids,  *3oo 
Highways.     (See  Roads.) 
Huntington  Bay  summer  resort.  Construc- 
tion of,  *i86 
Hydraulic    experiments    with    submerged 
tubes   at   University  of   Wisconsin. 
By  C.  B.  Stewart,  341,  *3S2 
Hydraulic    diagram     for    circular    pipes, 
Hazen-Williams  formula.    By  S.  D. 
Bleich,  610 
Hydraulic    interests,    National,    387,    396, 

444 
Hydraulic  jet  driving  sheet  piles,  *20l 
Hydraulics : 
Flow    of    water   in   open    conduits.    By 

A.  P.  Merrill,  708 
Graphic  solution  of  a  problem  in.     By 
Robert  Sibley,  *6o8 


Impact   testing   machine    for   road   mate- 
rials.   By  L.  W.  Page,  *i8 
Incandescent  lamps.  Specifications  for,  is- 
sued by  federal  department,  389 
Industrial  efficiency.  Time  element  in,  557 
Industrial  service.  Cost  of,  416 
Industrial   trades   and   the   public   school, 

554.     By  W.  B.  Snow,  582 
"Inertol"  for  protection  of  iron  and  con- 
crete, 173 
Infiltration  intake  under  Ohio  River,  well 
point  strainers  buried  in  sand,  *227 
Instructions  for  foremen,  573 
Insulators : 
Buck  high-tension,  300 
Kern  River  transmission  line,  ♦178 
Iron: 
Corrosion  of : 
Chromic  acid  as  a  protection.     By  F. 

P.  Cheesman,  82 
Eflfect    of     stress.      Experiments     of 

Walker  and  Dili,  129 
Investigation  of.    By  Dr.  A.  S.  Cush- 
man,  i 
Protection  of,  against  action  of  water, 

German  invention,  173 
Trade   names    for   malleable   cast    iron, 

603 
(See  also  Steel.) 
Iron  ore  production  in  U.  S.,  638 
Iron  ore  resources  of  the  U.  S.,  565 


Irrigation  project  in  New  South  Wales, 
90 

J 

Jamaica,  Effects  of  earthquake  upon  rail- 
way structures.     By  J.  M.  Fletcher, 

SI 
Japan,  Water-works  of,  207 
Jewell  filter.  Experiments  with  at  Posen 

water-works.      By    E.    A:    Gieseler, 

156  .   .       , 

Joints.  (See  Pipe  joints;  Riveted  joints.) 

K 

Kelvin,  Lord,  696 

King   plaster    mills,    Statcn    Island,    New 

buildings,  *355 
Kinnickiniiic    Kiver    flushing    tunnel    and 

pumping  station,   Milwaukee,   Wis., 

*86 

L 
Legal  decisions : 

Bitulithic  pavements  in  Iowa,  10 
Consolidation    of    Pittsburg    and    Alle- 
gheny, 585 
Contractor's  right  to  recover  for  work 

done,  389 
Diversion  of  undergroimd  waters,  360 
Fare,   Two-cent,   unconstitutional,  277 
Injuries   to   workmen   from  explosions, 

139 
Interurban  cars  in  city  streets,  221 
Overflow  of  land  below  dam,  384 
Pavements,  Patented,  348 
Protection  of  trade  secrets,  304 
Smoke  nuisance,  85 
Water  pollution : 
Alabama,  215 
Massachusetts,  iii,  155 
Water  waste  in  California,  Punishment 
for,  523,  556 
Library  system  of  Stone  &  Webster,  192, 

211 
Library,    Trade    catalogue,    at    Pittsburg, 

165 
Light  standards,  333 
Lighting: 

Arc  lighting  history,  57 
Factory  lighting,  310 
Incandescent  lamp  specifications,  389 
Specifications  for  street  lighting,  57,  71 
Lightning  protection   for  chimneys,  291 
Locomotives:   Comparison  of  typical   en- 
gines   with    recent    heavy    engines. 
Diagram.    By  A.  W.  Buel,  28 
Locomotives,  Electric : 
Comparative  performances  of  steam  and 
electric     locomotives.     By     A.     H. 
Armstrong,  539 
Construction  work  at  Sault  Ste.  Marie, 

♦484 
Mountain  grades,  163,  333 
N.  Y.,  N.  H.  &  H.  R.  R.,  172 
Penn.  R.  R.,  301 
Long's  Peak,  Survey  of,  277 
Lubricants,  Graphite,  274,  438 
Lubricating  device,  Cylinder,  ♦295 
Lubricating  system  for  water  wheels,  me- 
chanically forced,  *422 

M 

Macadam  (See  Roads) 

Machine  shops  for  power  plants,  191 

Machinists'   agreement,  in   Great   Britain, 

500 
Manganese,  Removal  of,  from  deep  well 

water,  517 
Manhole  for  sewers : 

Large  sewers,  *6oo 

Staten  Island  sewers,  ^488 
Manila : 

Harbor  improvements,  128 

Water  and  sewerage  systems  of,  *292 
Maps: 

Commonwealth  Power  Co.,  Mich.,  464 

Duluth  and  Superior,  Minn.,  250 

Gary,  Indiana,  60 

Grand    Rapids-Muskegon     Power    Co., 
418 

Kern  River  plant,  178 

McCall  Ferry,  Pa.,  315 

Milwaukee,  86,  87 

Profile  chart  and  map,  327 

West  Neebish  channel,  113     - 

Western  Pacific  Ry.,  335 
Marquette,  Mich. : 

I'.y  i)roduct  charcoal-iron  plant,  *.4ro 

Ore  handling,  24S 
Merlianical  plants: 

Boston     Herald    building.     By    II.     S. 
Knowlton,  *59S 


'm4ical€M  illuttrattd  articles. 
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Mechanical  plants:    (Continued.) 
Brooklyn  Institute  buildings,  *6si,  *682 
Hotel  Knickerbocker,  *4i 
Newark,  N.  J.,  City  Hall,  *i82,  *204 
North  American  Cold-Storage  building, 

Chicago,  *S42 
St.  Francis  Home,  Detroit,  Mich.,  *427 
Tauern  tunnel  in  Austria 
Tribune  building,  New  York,  *6oi 
West  Street  building.  New  York  City, 
*95 
Metric  curves.     By  G.  E.  Winton,  638 
Michigan    low-head    hydro-electric    devel- 
opments, *4i8,  *462 
Mill  power  plants : 
Oregon  City,   103 
Washington,  Mo.,  *68 
Mine  draining  plant  in  England,  482 
Mine  shafts : 
Grouting  in  water-bearing  strata,  237 
Sinking    through    quicksand    by    pneu- 
matic process,  *46 
Moist  closet  of  reinforced   concrete.      By 

E.  B.  McCready,  *44 
Monorail  car,  Brennan.     By  C.  O.  Burge, 

*226 

Mortuary    Chapel    at    Calvary    Cemetery, 

*I2$ 

Motors    (See    Electric    motor;    Gasoline 

motor;  Steam  motors) 
Municipal  engineering  board,  A  proposed, 

137,  162 
Municipal  ownership  investigation  for  the 

National  Civic  Federation,  92,  no 
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National  hydraulic  interests,  387,  396,  444 
New  Jersey  Sewerage  Commission,  696 
New  York  barge  canal  contracts.  Unjust 

requirements,  85 
New  York  City: 
Bridge  loops  and  passenger  traffic  be- 
tween Manhattan  and  Brooklyn,  109 
Catskill  water-works,  305 

Architecture  and  landscape  work,  527 
Grand  Boulevard  and  Concourse,  *242, 

*379 
Second   and   Third  Ave.   elevated   rail- 
ways, Third-tracking,  31 
Triangulation  and  traverse  work  in  the 
Bronx,  *38o 
New   York    Public   Service   Commissions, 

Consolidation  of,  desirable,  3 
New  York  Rapid  Transit  R.  R.  Commis- 
sion, Work  of,  3 
Newark  meadows,  N.  J.    Proposed  dock 
and  canal  system,  *55o 


Oil   engines  in   small  power  plant,   Pitts- 
field,  Mass.,  713 
Ore  car  unloader,  Duluth,  145 
Ore-handling: 

Bethlehem  Steel  Co.,  572 

•Marquette  iron  district,  245 
Ore-weighing  machine,  English,  494 


Panama  canal : 

Excavation  progress,  277 
Excavation  records,  529 
Conditions  along  the  canal.    From  Re- 
port of  Commission,  *59o 
Conditions  on  the  Isthmus,  3,  470,  529 
Gatun  d.im,  *677 
Panama   canal   relief  map   at   Jamestown 
Exposition.       By    C.    H.    Johnson, 

*4I2 

Paper  mill.  Power  plant  of,  Oregon  City, 

103 
Pavements : 

Asphalt,  on  Thames  embankment,  *200 

Berlin,  .\rea,  44 

Bitulithic,  may  be  laid  in  Iowa,  10 

Density  of  pavement  an  influence  on  its 
durability,  565 

Gary,  Ind.,  *6l 

New  York  City,  Inspection  of  asphalt, 
327 

Repair    plant,    Municipal    at    New    Or- 
leans, 529 

St.  Paul,  Minn.,  Granite-top  macadam, 

^      '431 

Spreader  for  roadway  screenings.  Prov- 
idence, S2I 
Treating    wood    blocks.    Requirements 
for.    By  G.  W.  Tillson,  544 ;  Creuz- 
baur,  609 
Peat,  Utilization  of,  416 
Peat  bri<iuettes,  236,  3,30 
Peat-coke  manufacture  in  Bavaria,  532 


Philadelphia : 

Filtration  contracts,  85 

Reinforced  concrete  regulations,  477 

Water-waste  mvestigation,  367 
Phihppme   civil    engineers,    Examinations 

for,  693 
Pier  sheds: 

Reconstructing,  New  York,  *48o 

Steel,  Porto  Rico,  547 
Piers : 

Concrete,  Newlyn  harbor,  England,  i6l 

Long  Key  viaduct,  *558 

Ocean,  at  Long  Beach,  Cal.     By  H   A 
Crafts,  553 

Reconstruction  of  anchor  piers,  Pough- 
keepsie  bridge,  *502 

Sinking,  with  hydraulic  jacks,  *4S4 

Underpinning  a  400-ton,  *426 
Pile  driver  for  testing,  *72o 
Pile  pointing  machine,  English,  81 
Piles: 

Bearing  power.  Diagram  to  determine. 

By  G.  F.  Stickney,  *720 
Comparison    of    various.     By    Thomas 

MacKellar,  *i9o 
Concrete.    By  A.  C.  Chenoweth,  665 
Driving    sheeting    with    hydraulic    jet, 

*20I 

Sheet  piling  and  earth  pressure.     By  J. 
C.  Meem,  *494,  528 
Pipe: 

Cast-iron,  Large  contract,  434 
Temperature  changes  in  concrete,  515 
(See  also  Water  pipe.) 
Pipe  joints : 
Expansion,  in  steel  sewer,  *5i 
Insulating  joint   in   water  pipe,   Cleve- 
land, 68 
Pipe  laying: 
Carrying  steel  pipe  under  railway,  +369 
Ohio  River,  *227 
St.  Louis  steel  pipe,  *256 
Pipe  tunnel,  Parsons,  Kan.,  *6i7 
Pittsburg,  Greater,  585 
Pittsburg  &  Cincinnati  Packet  Co.'s  rates, 

669   • 
Placer  mining  in  Alaska,  Ditch  construc- 
tion, 626 
Plane  table,  Improved,  *79 
Plaster   mill    of   American    Gypsum    Co., 

*40S 
Poles,  Glass,  made  in  Germany,  478 
Pollution  of  streams    (See   Water  pollu- 
tion 
Portable  electric  plants,  359 
Power  load  as  an  equalizer  of  output,  415 
Power   plant   accidents,   British,    in    1906, 

283 
Power-plant  machine  shops,  191 
Power  plant  records,  Standardizing,  472 
Power 'plant  tests.  Interpreting,  499 
Power  plants: 
Black  Hills  Traction  Co.    By  S.  H.  Lea, 

*536 
Chattanooga  &  Tennessee  River  Power 
Co.      By    Howard    Egleston,    *62i; 
F.  R.  Weller,  722 
Chicago  drainage  canal : 
Joliet  matters,  193 
Lockport  movable  crest  dams,  *I94 
Commonwealth      Power     Co.,     Lyons, 

Mich.,  *464 
Design,    Ratio    of    heating    surface    to 
grate   surface.      By   W.   S.    Finlay, 
W.,  *689 
Duluth  sub-station,  289 
East  St.  Louis  &  Suburban  Ry.,  Recon- 
struction, *I24 
Elgin  National  Watch  Works,  *294 
Flour  mill  plant,  Washington,  Mo.,  *68, 

274 
Gas  producer  plant,  Pasco,  Wash.,  468 
Grand    Rapids-Muskegon     Power    Co., 

*4i8,  *462,  471 
Great    Northern    Power    Co.,    Duluth, 

Minn.,  *250,  *287 
Gulfport,  Miss.,  *435 
Huronian     Co.,     Hydro-electric     plant, 

*iiS 
James  Pyle  &  Sons  Works,  *237 
Kern   River   No.    i    plant.      By   C.   W. 

Whitney,  *I40,  *I75,  191 
Kootcnay   Power  &   Light   Co.,   B.   C, 

*38i 
Lincoln    Wharf,    Boston,    Erecting   ex- 
tension, *493 
Los  Angeles,  Cal.,  *I7S 
McCall  Ferry,  Pa,  *3i5 
New    Orleans '  Railway    &    Light    Co., 

*633 
Nine-Mile  station  of  Spokane  &  Inland 

Empire  Ry.,  *72 
Norfolk,  Portsmouth  Traction  Co.,  *4 


Power  plants:   (Continued.) 

Operating  large  turbo-units,  247 
Operating  records  in  new  plants,  332 
Patapsco,  Md.,  Under  dam,  *2i8 
Pittsburg.  Gas-power  plant  of  Duquesne 

Light  Co.     By  W.  C  MacPherson, 

460 
Pittsfield,  Mass.,  Use  of  oil  engines,  713 
Portable  electric  plants,  359 
Power  load  as  an  equalizer  of  output, 

Rio  Janeiro,  182,  *439 
Sault  Ste.  Marie,  Mich.,  ♦483 
Shops  at  Parsons,  Kan.,  *6is 
Spy   Run  station.  Fort   Wayne  &  Wa- 
bash Valley  Traction  Co.,  *576 
Submerged,  Patapsco,  Md.,  *2i8 
Taylor's  Falls : 
Importance  of  water  powers,  3 
Transmission    line,    sub-station,    and 
concrete  mixing,  *23 
Vancouver    Power    Co.,    Hydro-electric 

plant,  45 
West  Buxton,  Me.,  ♦loi 
Whitcwood,  S.  D.,  mining  district,  *349 
Producer  Gas  (See  Gas  producer  plants) 
Profile  chart  and  map,  327 
Promoting,  30 

Public  opinion.  Manufacture  of,  417 
Public  schools  and  the  industrial  trades, 

554;     By  W.  B.  Snow,  582 
Publicity  discussed  by  John  D.  Archbold, 

639 
Pumping  engines : 
Boston  sewage  plant,  119 
Nev^  Orleans  power  station,  *63S 
Pumping    outfit    in    sewer    trench,    Gary, 

Ind.,  *6i,  62 
Pumping  plants : 
Electric,  Scunthorpe,  England,  206 
Fire    protection    system    at    American 

Dock  stores,  *628 
Kinnickinnic    flushing    tunnel,    Milwau- 
kee, *86 
Milton-Royal,  England,  201 
Pumping  water  by  producer  gas  plant 
at   St.   Stephen,   N.   B.      By   F.   A. 
Barbour,  dy 
Pyle,  James  &  Sons,  Power  plant,  *237 

R 

Radiatiofi,   Steffan   and   Boltzmann's   law. 
Importance  of.     By  W.  T.  Ray,  497 
Rail  section,  Chicago  street  railway,  *433 
Rails : 
Better    rails,    but   poor   track   construc- 
tion, 28 
Controversy  between  steel  makers  and 

railway  interests,  584 
Corrugation : 

Discussed  by  Panton  and  Sayres,   17 
Experience  on  various  railways,  417 
North-Eastern  Ry.,  England,  28 
Disputed     questions     concerning     steel 

rails,  596 
T-rail,  Use  of,  in  cities,  *5io 
Railway    maintenance    and    chemical    re- 
search, 360 
Railway  situation.  Improvement  in,  304 
Railway  stations : 
Design  of  wayside  stations  for  single- 
line     railways.     By    F.     G.     Royal- 
Dawson,  C97,  715 
East  Pittsburg,  Penn  R.  R.,  115 
Railway  yards. 

Design  of  goods  yards,  697,  718 
Penn.  R.  R,  Pitcairn,  Pa.,  *4o6 
Railways : 
Amabele-Butterworth   Ry.,  South  Afri- 
ca., *y]i 
Arlberg  Ry.  electrification,  528 
A.,  T.  &  S.  Fe.,  Forestry  work,  242 
Atlanta,    Bir.    &    Atlantic,    Reinforced 

concrete  abutments,  *loo 
Bait.  &  Ohio,  Main  line  revisions,  685 
Benguella  Ry.,  Africa,  466 
Bost.   &  Albany,   Grade  crossing  aboli- 
tion,   Newton,    Mass.       By    W.    C. 
,    Whitney,  *586,  585 
Canadian  Pacific : 
Grade  change,  564 
New  cut-off,  12 
Chicago  &  Alton,  Change  of  ownership, 

221 
Chicago  Junction,  Track  elevation,  *32 
Chic,  Mil.  &  St.  Paul,  Electric  power 

.  on,  345 
Chicago    street  ■  railway,    rehabilitation, 

*432 
Denver    &    Rio    Grande,    Double-track 
work  through  Eagle  River  canyon, 
*533 
Evolution  of  interurban  lines,  612 


Railways:   (Continued.) 
Hudson  Bay  projects,  27 
Inclined,  at  Lyon-Croix-Rousse,  France, 

431 
Key  West  extension,  Florida  East  Coast 

Ry.,  256 
Light  railway,  Function  of,  219 
Milwaukee  Northern  Electric,  612 
Monorail  system,  Brennan.     By  C.  O. 

Burge,  *226 
Mountain,  in  France,  47 
Mountain,    Possible    result    of    electric 

operation,  163,  333 
Natal  Government,  statistics,  100 
N.    Y.    Central,    elimination    of    grade 

crossings  in  Electric  Zone,  •270 
N.  Y.,  N.  H.  &  H  :  • 

Electric  operation,  ♦170,  193 
Purchase  of  Port  Chester  and  West- 
chester roads,  501 
Six-tracking    and    reconstruction    of 
Harlem  River  Branch,  *5o6 
Oakland,  Cal.,  Electricity  for  suburban 

lines,  313 
Penn. : 
Fire  protection  of  yards,  596 
Pitcairn,  Pa.,  freight-yard,  *4o6 
Polar-Ural  R.  R.  project,  269 
Rochester  Division  of  the  Erie,  Electric 
traction.     By  W.  N.   Smith,  *399; 

Safety     devices    on.     Investigation     by 

Board  of  Experts,  59 
Southern    Pacific,    Electrification,    249, 

*649 
Statistics  for  U.  S.,  329 
Union  Pacific : 
Gasoline  motor  car  service,  25,  534 
Location,  219,  330 
Western  Pacific : 
Engineering  features.    By  G.  P.  Low, 

*334 
Engineering  organization.     By  G.  P. 
Low,  117 
Rain-water  run-off.  Collection  of  data,  165 
Ratio  of  heating  surface  to  grate  surface 
as  a  factor  in  power  plant  design. 
By  W.  S.  Finlay,  Jr.,  *689 
Refrigerating  plants: 
Fish  freezing  and  storage  plant,  Prov- 
incetown.    By  H.  S.  Knowlton,  *7o7 
North  American  Cold-Storage  Co.,  Chi- 
cago, *S42 
Walter  Baker  &  Co.,  Dorchester,  Mass. 
*32S 
Refuse  destruction : 
New  York,  Failure,  165 
Study    of    refuse    disposal.    By    J.    T. 
Fetherston,  703 
Reinforced  concrete: 
Cold  twisted  steel  rods  for  77,  136 
Continuity  in  beams  and  slabs,  351 
Deflection  of  beam.    By  Eli  White,  526 
Design    of.       Report    of    British   Joint 

Committee,  131,  498 
Diagram  for  beams.     By  G.  T.  Prince, 

498 
Diagram  for  design  of  beams:     By  H. 

A.  Young,  *666 
Failures,  how  averted.    By  E.  N.  Hunt- 
ing, 721 
Lessons  of  the  San  Francisco  disaster, 

2 
New  York  building  code,  697 
Patching,  193  ■< 

Regulations  in  Phil.,  477 
Rules  for  use  of.  Report  of  British  Joint 

Committee,  83,   103,   131,   192 
Slab  formulas,   131 ;   By   Edward   God- 
frey, 189,  192 
Slabs  reinforced  two  ways  at  right  an- 
gles.   By  R.  G.  Lose,  ^246 
Slipping  resistance  of  steel  and  brass  in 
concrete.    Tests.    By  H.  Burchartz, 
120 
Steel   frame  forms  complete  unit     By 

J.  M.  Ettler,  *246 
System  of  structurally  reinforced  con- 
crete, *l62 
Tests     and     experiments,     Lancashire, 

England.    By  R.  T.  Snrtees,  *66i 
Tests  of  full-size  compression  members, 

.  639 
Wire   rope  for  concrete  reinforcement, 

414 
(See  also  Concrete) 
Reservoirs : 
Ashokan  (See  Dams) 
Covered : 
Greeley,  Colo.,  *643 
London,  iii 
Hope,  Providence,  R.  I.,  Repairing  leak, 
*34i 


'indicates  illustrated  articles. 
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Reser\-oirs:     (Continued.) 
Ludlow,  Springfield,  Mass.,  Purification 

of  waier,  84 
RcinlVrctd  concrete,  Cos  Cob,  *3ij 
St.  L^i:i>  water-works,  'is,  •16 
Swamp  drainage,  72 
Danis) 
Retaiiiiug  ualls: 
Bost.  &  Albany  R.  R..  Newton,  Mass., 

•586 
Del,  Lack.  &  West.  R.  R.,  Bu£FaIo,  •67^ 
Ma>onr)'  and  concrete,  *iXf 
^;t:^bur^,  Melwood  Ave.,  *n$ 
Sides  oi  large  excavation,  '197 
Right-of-way  areas,  148 
River,  St.  Marvs,  Improvetnent  of  West 

Necbish  channel.  '112.  ij8,  '149 
Riveted    connections    in    steel    structural 
work,     McKibben's     investigations, 
249 
Riveted  joints.  Need  of  tests  of,  668 
Riveting  costs,  414 

Rivets,  Stresses  on.     By  J.  A.  Orrel,  693 
Roadbed.    Sand,   Atlantic   City   &    Ocean 

aty  R  R.,  6j 
Roads: 
Allegheny  County,  Pa.,  Macadam.  189 
Dust  prevention  in  the  Boston  district, 
^     148.  555.  570 
Galveston,  Texas,  190 
Grand  Boulevard,  New  York,  '242,  *37t) 
Hardening  and  dust   prevention,  about 

Boston,  555,  570 
Improvements  retarded  because  of  au- 
tomobile traffic.  31,  59 
Jersey  City-Xewark,  Need  of  improved 

roads,  85 
King  County.  Wash.,  Macadam,  606 
New   York   State,   Supervision  of  con- 
struction, 54 
Oil  treatment : 
Boston,  555.  570 
Morristown,  N.  J.,  254 
Public  roads  of  U.  S.,  331 
State's   responsibility  in  road  improve- 
ment   By  A.  Marston,  659 
Tar  and  feathers,  Athens,  N.  Y.,  227 
Tar  macadam: 
England,  358 

Notes  on.     By  C  F.  Wike,  158 
Tarring  of  highways.  French  report,  181 
Tarvia  for  dust  prevention,  148 
Tarvia  treatment.  Cost  of,  about  Bos- 
ton. 571 
(See  also  Pavements) 
Rock  breaking: 
Menard,  III.,  penitentiary,  "675 
Submerged  harbor  works  of  BIyth,  78 
Suez  Canal,  107 
Roofs: 
Auditorium,  Rectification  of,  107 
Concrete  saw-tooth.  Water  test  of,  $504 
Erecting    trusses    with    tower    derrick, 
Baltimore.  •536 
.;     Snow  loads  on,  579 
Roosevelt.  President,  Message  on  hydrau- 
lic engineering  works,  387,  396,  444 
Rubbish  collection,  Denver,  C5>U  •637 
Run-off  and  forests,  262 

8 

Safety  devices  on  railways.  Investigation 

by  Board  of  Experts,  59 
San  Francisco  earthquake  and  fire.  Struc- 
tural Irssons  of.  2 
Sand   for  cement  work.  Standard.  Inves- 
tigation at   Iowa   State  College,  64 
Science    and    engineering.    Relations    be- 
tween, 257 
Secrecy  in  the  arts.     By  James  Douglas, 

629.  667 
Secretaryship    of    professional    organiza- 
tions. British  method  of  filling  va- 
cant. 669 
Septic  tanks : 
I  jke  Placid,  N.  Y.,  »7I4 
Reading.  Pa^  '364 
Settling  basins: 
Greeley.  Colo.,  •643 
St.  Louis,  Mo.,  water-works,  *I3 
Sewage  pumping  engines,  Boston,  119 
Sewage  purification : 

Berlin,  Ontario,  Results,  271 
".iological  processes.    By  J.  D.  Watson, 
9« 
ipper    sulphate    and    chlorine    experi- 
ments in  Ohio,  547 
t'.xpenmental    purification    of    Boston 
sewage.    By  C.  K,  A.  Winslow  and 
K.  B.   Phelps,  fro 
Hampton.   Kn|i;land,  589 
Hanlcy,    Fngland,    214 


Sewage  purification:     (Continued.) 
Kew   Beach,  Toronto,   Ont.,  509 
Uke  Placid,  N.  Y.,  '714 
Lawrence,     Mass.,     Sludge     in     septic 

tanks,  617 
Maintenance  of  small  works,  332 
Norwich,  England,  196 
Ohio  plants.  General  efficiency  of,  234 
Reading,  Pa.,  '362 
Sterlization  of  treated  sewage,  547 
Use   and   abuse   of   plants.      By   A.    E. 
Kimberly,  234 
Sewerage  systems: 
Gary,  Ind.,  61 
Manila,  293 

St.  Paul,  Minn.,  Western  part,  ♦370 
Sewers : 
.•\tlantic  City,  *2oi 
Bridges  for  carrying  pipe,  Jersey  City 

sewers,  *so 
Brooklyn,   Construction   under   subway, 

•228 
Concrete,  Manila.  '292 
Concrete  reinforcement  of  riveted  steel, 

•so 
Expansion  joint,  steel  sewer,  ♦si 
New  York: 
Ingleside  district,  518 
Reinforced     concrete,      Borough     of 
Queens,  *599 
Riveted-steel,  Jersey  City,  N.  J.,  *so 
St.  Louis,  Mo. : 
Harlem  Creek,  *664 
Reconstruction,  *63i 
St.  Paul,  Minn.,  Large  project,  *370 
Staten      Island,     Reinforced     concrete, 
♦486 
Shaft  sinking: 
Freezing  process,  Seaham,  England,  25 
Pneumatic  process,  through  quicksand, 

on  Mesaba  Range,  *46 
Various    special    methods.      By     Henry 
Louis,  135 
Sheds : 
Canvas  roof  for  market  storage,  +383 
Reconstructing   pier   shed,    New    York, 

*48o 
Steel  pier  shed,  Porto  Rico,  *S47 
Ship-building  industry  of  U.  S.,  417 
Shipbuilding  plant  of  Yarrow  &  Co.,  on 

the  Clyde,  606 
Shops : 
Machine  shops  on  power  plants,  191 
Parsons,   Kan.,   Misso.,   Kan.   &   Texas 

Ry.,  ♦614 
Repair  shop  expansion,  585 
Repair  shops  for  power  plants,  191 
Signaling,    Railway,    Dangers    in    current 

practice,  276,  303 
Signs,  Staiidard  topographical,  *688 
Slide  rule  computations,  accuracy  of.    By 

John  Berg,  678 
Sliding  railway  embankments,  374 
Slipping  resistance  of  steel  and  brass  in 

concrete.     By  H.  Burchartz,  120 
Sludge  in  septic  tanks,  Lawrence,  Mass., 

617 
Sluice,  (jravel,  *72 
Slu/cing     at     Grand     Rapids — Muskegon 

Power  Co.'s  piaht,  *42i 
Smelting  plant  at  Butte,  Mont.,  waste  heat 

boilers,  *li 
Smoke  prevention : 
Legal  decision  concerning  country  nui- 
sance, 85 
I-ocoinotives,   Preventives,  310 
RefKjrt,  Syracuse,  N.  Y.,  640,  647 
Smokeless   combustion   experiments   by 
Breckenridge,  139 
Smokestacks : 
Design  for  power  plant  chimneys.    By 

Frank  Kingsley,  •679 
Dimensions    of,    for   different    services, 

681 
Erecting  steel  stack  in  single  piece,  598 
Lightning  protection  for,  291 
Reinforced    concrete    chimneys.    Report 

on.    By  S.  E.  Thompson,  710 
Wrecking  a  brick  stack.   By  E.  E.  Wall, 
.  '573 
Spectfication.s,   Enforcement  of,  57 
Spiral,  Talbot's,  Unit  table  for,  259,  302 
Spraying  system  of  the  Whitewood  power 

plant,  •351 
Spreader  for  roadway  screenings,  521 
Sprinkler  fire  protection  systems,  ^627 
Stadium,  London,  646 
Staten    Island,   Topfjgraphical   survey  x>l, 

•79 
Stations  (See  Power  plants;  Railway  sta- 
tions) 
Sutue,  Moving  large,  Philadelphia,  *538 


Steam  fittings,  Erosion  of,  demonstrated, 

64 

Steam  motor  cars : 

Ganz  motor  tested  by  Erie  R.  R.,  131 

Intercolonial  Ry.  of  Canada,  486 
Steam    separator    for    low    pressure    tur- 
bines,  *I2S 
Steam  shovel  used  in  trench  work,  *257 
Steam  turbines : 

Curtis,  Tests,  117 

Discussion  at  Atlantic  City  convention, 

473 
Economy  tests,  N.  Y.  Edison  Co.,  *394; 

By  J.  R.  Bibbins,  665 
Exhaust  steam,  in  German  coal  mine,  6 
Test  at  Kokomo,  Indiana,  271 
Steamships   "Clermont"   and   "Lusitania," 

219 
Steel : 
Corrosion  of  columns  near  ocean,  *4I3 
Endurance  tests  of  steels,  80 
Failures    of    steel    beams.    By    S.    M. 

Green,  *722 
Protection  of,  with  bituminous  prepara- 
tions, 9 
(See  also  Iron) 
Steel   rods,   Cold   twisted,    for   reinforced 

concrete,  yy 
Stoker  economy,  690 

Stone  crushing  plant,  Menard,  111.,  peni- 
tentiary, ♦675 
(See  also  Rock  breaking) 
Stone   &   Webster    Engineering   Corpora- 
tion: 
Business  organization  of,  286 
Library  system,  192,  211 
Stream  pollution  (See  Water  pollution) 
Street  cleaning,  Denver,  Col.,  *637 
Street  lighting: 
Arc  lighting  history,  57 
Specifications     suggested     by     National 
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Infiltration    intake    under    Ohio    River, 
well  point  strainers  buried  in  sand, 

*227 
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At  the  recent  meeting  of  the  American  Society 
for  Testing .  Materials,  Dr.  AUerton  S.  Gush- 
man,  of  the  United  States  Department  of  Agri- 
culture, made  the  first  public  announcement  of 
the  very  interesting  investigations  he  has  been 
carrying  on  for  several  years  on  the  causes  which 
underlie  the  corrosion  of  iron.  A  number  of 
new  points  were  brought  out,  among  which  the 
most  startling  are  that  oxygen  plays  only  a  sec- 
ondary role  in  the  rusting  of  iron  and  that 
the  best  preventatives  of  rust  are  to  be  found 
among  the  most  effective  oxidizing  agents  known, 
such  as  chromic  acid  and  its  salts.  This  view  is 
so  contrary  to  all  previous  conceptions  that  it  is 
naturally  received  with  some  incredulity  when 
first  heard,  yet  those  who  are  familiar  with  the 
investigations  and  conceptions  upon  which  the 
new  theory  of  corrosion  is  based  are  of  the  opin- 
ion that  the  evidence  which  has  been  brought 
forward  is  not  only  convincing  but  conclusive. 
Dr.  Charles  B.  Dudley,  whose  conservatism  in 
expressing  opinions  on  theoretical  subjects  is  well 
known,  stated  at  the  close  of  the  presentation 
of  Dr.  Cushman's  paper  that  he  considered  this 
work  to  be  the  most  important  contribution  to  a 
metallurgical  problem  that  has  been  made  in  the 
last  quarter  century.  The  same  opinion  was  ex- 
pressed privately  by  others  who  are  familiar  with 
the  work. 

The  fact  that  chromic  acid  and  its  salts  act  as 
inhibitors  of  rusting  has  been  known  for  some 
time,  but  no  explanation  of  the  curious  phenome- 
non has  ever  been  offered  heretofore  nor  has  its 
application  to  practice  ever  been  suggested.  Dr 
Cushman  has  made  a  special  study  of  this  prob- 
lem, and  although  it  remains  to  be  seen  what 
practical  benefits  may  develop  out  of  these  new 
ideas,  it  is  most  gratifying  to  be  able  to  state 
that  if  any  patents  are  granted  covering  rust 
inhibitors  they  will  be  taken  out  in  accordance 
with  the  practice  of  the  Department  of  Agri- 
culture, so  that  they  will  be  free  for  all  Ameri- 
can citizens.  The  investigation  was  begun  by 
Dr.  Cushman  as  a  part  of  his  study  of  the  cor- 
rosion of  fence  wire,  in  the  interest  of  the  farm- 
er. A  farmers'  bulletin  on  this  subject  was  pub- 
lished by  the  Department  of  Agriculture  about 
two  years  ago.  It  is  safe  to  say  that  the  public 
benefit  which  is  likely  to  follow  these  investiga- 
tions is  on  a  par  with  the  important  economical 
benefits  which  will  probably  be  derived  from  the 
same  author's  researches  on  the  decomposition  of 
feldspathic  rocks  and  their  use  as  fertilizers. 
Both  of  these  investigations,  made  in  the  inter- 
ests of  the  people,  demonstrate  the  great  national 
benefit  which  is  derived  from  the  scientific  re- 
search of  our  federal  departments,  conducted  by 
specialists  of  the  highest  rank.  It  is  to  be  hoped 
that  Congress  will  not  fail  to  appreciate  the  ad- 
visability if  not  the  necessity  for  providing  I'.ie 
funds  to  carry  on  work  of  this  kind,  the  expendi- 
ture for  which  is  so  small  in  relation  to  the  pub- 
lic benefit. 

If  a  text-book  is  consulted  for  an  explanation 
of  the  rusting  of  iron,  it  will  be  found  that  car- 
bonic acid  has  heretofore  been  generally  held  re- 
sponsible for  the  formation  of  rust.  Iron  is 
supposed  to  be  attacked  by  carbonic  acid,  with 
the  formation  of  carbonate,  which  is  then  acted 
on  by  water  and  the  oxygen  of  the  air  to  form 


the  red  hydroxide  known  as  rust,  the  oirbonic 
acid  being  again  set  free  to  talfe  -Up  hs  destnic- 
tive  work.  According  to  this  theory,,  in  an  at- 
mosphere which  did  not,  like  that  of  this  earth, 
contain  about  four  one-hundredths  of  one  per 
cent,  of  carbonic  acid,  the  rusting  of  iron  would 
be  an  unknown  phenomenon.  That  this,  as  well 
as  the  peroxide  hypothesis  which  has  lately  been 
developed  in  England,  must  be  relegated  to  the 
dump  pile  of  abandoned  theories,  seems  to  be 
conclusively  shown  by  these  latest  researches. 
According  to  the  electro-chemical  or  electro- 
lytic theory  which  Dr.  Cushman  upholds,  the 
first  attack  on  iron  is  not  made  by  oxygen,  even 
in  the  presence  of  water,  but  Ijy  hydrogen  in  the 
form  of  the  hydrogen  iori.  According  to  the 
modern  theory  of  solutions,  many  substances 
when  dissolved  in  water  are  dissociated  into  ions, 
^which  may  be  regarded  as  atoms  carrying  static 
electrical  charges.  Water  itself,  even  when  pure, 
contains  a  certain  proportion  of  hydrogen  ions, 
and  the  presence  of  many  impurities,  especially 
those  which  are  by  nature  acid,  increases  the 
hydrogen  ions  and  thus  the  tendency  to  attack 
iron  and  carry  on  corrosion.  The  action  is  en- 
tirely electrolytic,  being  continually  accompanied 
by  an  exchange  of  the  electro-static  relations  be- 
tween the  iron  and  the  attacking  hydrogen.  Such 
oxidizing  agents  as  the  chromate  and  bichromate 
of  potash  inhibit  rusting  by  polarizing  the  iron  to 
the  condition  of  an  oxygen  electrode,  thus  pre- 
venting the  approach  or  attack  of  the  hydrogen 
ion.  One  of  the  most  extraordinary  points 
brought  out  is  that  this  polarization  eflfect^is  to 
some  extent  lasting.  That  is.  to  say,  if  iron  is 
immersed  or  "pickled"  in  a  concentrated  solution 
of  bichromate  acid  and  is  then  washed  and  wqped, 
it  is  rendered  passive,  so  that  it  resists  electro- 
chemical attack  whether  this  take  the  form  of 
rust  formation  or  the  well-known  plating  out 
of  copper  which  takes  place  if  the  chromated 
specimen  is  immersed  in  a  dilute  solution  of 
copper  sulphate.  In  short,  the  action  which  goes 
on  when  iron  rusts  is  in  every  respect  anala- 
gous  to  that  which  takes  place  when  iron  is  im- 
mersed in  a  solution  of  a  copper  salt.  In  the 
later  case,  copper  ions  carrying  positive  electro- 
static charges  are  present,  iron  passes  into  solu- 
tion and  assumes  the  electro-static  charge,  while 
copper  plates  out  and  becomes  visible.  When 
iron  rusts,  iron  passes  into  solution  while  hydro- 
gen "plates  out."  Once  in  solution  the  oxygen 
of  the  air  oxidizes  the  iron  to  the  insoluble  form 
of  the  red  hydroxide  known  as  rust.  This  elec- 
trolytic action  cah  be  shown  taking  place  by  the 
use  of  a  special  polar  indicator  which  has  been 
called  "ferroxyl."  It  follows  from  this  that  any- 
thing that  will  inhibit  electrolytic  action  will  act 
the  part  of  a  rust  preventative. 

To  what  extent  the  various  salts  of  chromic 
acid  will  come  into  use  for  the  treatment  of 
boiler  feed  waters  and  for  "pickling"  structural 
material  will  depend  upon  experiments  carried 
out  on  a  large  scale.  Dr.  Cushman  himself  is 
emphatic  in  pointing  out  the  necessity  for  care 
and  conservativeness  in  approaching  the  practical 
application  of  these  purely  scientific  investiga- 
tions. One  of  the  modern  problerns  in  boiler 
practice  is  the  rapid  corrosion  •  of  boiler  tubes 
used  in  connection  with  turbine  engines.  The 
copper  which  is  dissolved  by  the  action  of  the 
sctarn  jets  impinging  on  the  bronze  blades  of  the 
turbine  rapidly  corrodes  the  iron  in  the  boilers 
by  the  electrolytic  action   just   described.     Since 
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ii  has  been  found  that  the  presence  of  bichro- 
mates in  feed  water  will  prevent  this  action,  it 
seems  as  though  the  solutton  of  this  important 
proUem  hats  been  discovered.  The  engineering 
world  will  eagerly  await  the  detailed  publication 
of  Dr.  Cushman's  researches,  as  well  as  the  re- 
sults of  the  practical  tests  which  are  sure  to 
follow. 


Stmctonl  Lessons  of  the  San  Francisco  Earth- 
quake and  Fire. 


Ahhougfa  much  has  'been  already  written  re- 
garding the  conclusions  to  be  drawn  from  the 
structural  results  of  the  San  Francisco  earth- 
quake and  fire,  the  excellent  reports  submitted 
to  the  United  States  Geological  Survey  regard- 
ing the  subject  of  Prof.  Frank  Soule,  Captain 
John  Stephen  Sewell,  Corps  of  Engineers, 
U.  S.  A.,  and  Mr.  Richard  L.  Humphrej-,  struc- 
tural expert  of  the  Geological  Survey,  much  of 
which  was  printed  in  The  Engineering  Record 
of  June  15,  are  worthy  of  close  consideration. 
These  three  engineers  have  made  probably  the 
-inost  complete  and  thorough  studies  of  the  con- 
<litions  resulting  from  the  San  Francisco  catas- 
trophe of  all  that  have  been  reported.  Further- 
njore  they  were  completely  unbiassed  by  any 
possible  motives  of  self-interest,  and  their  con- 
-dusions  may  therefore  be  regarded  as  based 
-essentially  upon  the  conditions  as  they  found 
.and  interpreted  them. 

The  first  prominent  conclusion  to  arrest  the 
attention  of  the  technical  reader  is  the  state- 
ment that  the  fireproofing  in  the  city  was,  as  a 
whole,  defective,  and,  further,  that  it  is  practi- 
cally impossible  to  construct  any  building  which 
shall  be  entirely  and  absolutely  fireproof  in  all 
respects.  The  latter  dictum  is  not  new  nor  un- 
expected, while  the  former  statement  finds  so 
many  exemplifications  in  every  large  city  of  this 
country  that  it  was  to  be  expected  as  a  matter 
of  Qpurse.  Owners  seem  to  fail  completely  to 
realize  the  imminent  danger  courted  by  cheap 
-so-called  fireproof  methods.  This  feature  of  the 
■old  city  is  far  too  likely  to  be  reproduced  in  the 
new,  as  it  is  constantly  found  in  the  majority 
■of  building  operations  in  every  large  city.  The 
authors  of  the  reports  mentioned  recognize,  how- 
ever, that  it  is  entirely  feasible  so  to  design 
Iraildings  by  a  proper  use  of  suitable  materials 
as  to  make  them  so  highly  fire-resistant  that  they 
are  to  all  practical  purposes  essentially 'fireproof. 

A  most  important  feature  emphatically  insist- 
ed upon  by  both  Prof.  Soule  and  Captain  Sewell 
is  that  the  joints  of  columns  with  floors  of  all 
buildings  shall  be  of  the  stiffest  and  strongest 
character.  This  is  equally  true '  of  the  steel- 
frame  building  and  of  the  reinforced  concrete 
structure.  The  former  engineer  speaks  particu- 
larly of  the  steel-frame  type  of  building  whose 
adaptation  to  earthquake  resistance  as  well  as 
to  fire  resistance  when  properly  protect- 
ed with  fireproofing  material  he  comments 
upon  in  the  most  favorable  terms.  This  also  is 
what  might  be  expected.  The  steel  frame  build- 
ing, when  properly  designed,  has  in  it  all  the 
elements  of  toughness  and  resistance  to  vibra- 
tion* which  could  be  desired,  although  such  con- 
flagrations as  those  of  Baltimore  and  San  Fran- 
cisco have  demonstrated  in  the  most  conclusive 
manner  that  the  necessity  of  their  being  fire- 
proofed  is  imperative.  Captain  Sewell  states  that 
"where  reinforced  concrete  is  used  throughout, 
whether  the  building  is  very  tall  or  not,  great 
care  should  be  taken  with  the  design  and  execu- 
tion of  the  connections  between  columns  and 
members  of  the  floor  system.  There  should  be 
heavy  Vnee-hraces  for  the  connection  of  all  gir- 
ders and  beams  .  .  ."  This,  as  The  Engi- 
neering Record  has  frequently  insisted  upon  edi- 
torially, is  one  of  the  most  important  features  of 
-concrete-steel   design.     It   u   interesting   in   this 


connection  to  observe  that  the  building  wliich 
will  shortly  become  the  future  home  of  The  Engi- 
neering Record  is  a  reinforced  concrete  struc- 
ture embodying  among  other  advanced  elements 
of  design  these  essential  features  so  strongly  in- 
sisted upon  by  Captain  Sewell.  He  Uys  down 
the  fundamental  proposition,  although  not  in  just 
these  words,  that  the  floors  and  columns  of  an 
earthquake-proof  and  fireproof  reinforced  con- 
crete building  shoufd  be  actually  continuous  so 
as  to  secure  the  most  rigid  and  unyielding  struc- 
ture attainable,  and  precisely  these  basic  princi- 
ples have  governed  the  design  of  the  building  of 
the  McGraw  Realty  Co.,  where  the  continuity  of 
floors  and  columns  has  been  secured  throughout 
the  entire  structure  by  both  the  steel  connections 
and  the  concrete.  It  is  Captain  Sewell's  opinion 
that  such  a  monolithic  concrete-stccl  structure 
is  secure  against  damage  even  by  severe  earth- 
quakes, unless  it  should  happen  to  lie  across  the 
actual  slip.  In  fact,  it  is  probable  that  unless 
such  a  slip  were  of  considerable  magnitude,  the 
building  would  be  but  little  damaged  even  under 
such  circumstances. 

It  is  not  entirely  clear  why  he  should  limit 
the  extreme  height  of  reinforced  concrete  build- 
ings to  125  ft. ;  or  again  why  he  should  state  that 
the  "bracing  of  a  reinforced  concrete  building  of 
any  height"  is  a  problem  which  "has  not  been 
solved  as  yet."  It  may  be  admitted  at  once  that 
the  great  majority  of  buildings  of  this  class  do 
not  show  a  satisfactory  solution  of  that  problem, 
but  in  such  a  reinforced  concrete  structure  as  the 
McGraw  building  it  is  quite  reasonable  to  state 
that  the  problem  has  been  completely  solved 
throughout  its  height  of  nearly  150  ft.  above  the 
street.  The  type  of  columns  employed  in  that 
building,  involving  every  essential  element  of 
good  design  set  forth  by  Captain  Sewell,  the  steel 
portions  of  which  are  essentially  continuous  with 
the  reinforcing  steel  of  the  floor  girders  and 
beams,  attain  most  completely  the  element  of 
rigid  bracing  which  he  so  properly  insists  upon. 
As  a  matter  of  fact  the  general  system  used  in 
the  design  of  that  building  is  capable  of  being 
adapted  to  any  degree  of  rigid  bracing  and  prac- 
tically to  any  height  to  which  it  may  be  desirable 
to  carry  the  structure. 

One  of  the  most  essential  lessons  to  be  learned 
from  the  great  conflagrations  of  the  near  past, 
which  these  experts  insist  upon  with  most  com- 
mendable emphasis,  is  the  imperative  need  of  a 
greatly  improved  system  of  fireproofing,  not  only 
in  the  interior  parts  of  the  structure  but  espe- 
cially for  the  exterior  openings.  It  is  well 
known,  as  they  maintain,  that  many  large  build- 
ings would  have  escaped  an  interior  conflagra- 
tion if  the  exterior  openings  had  been  properly 
guarded  with  suitable  metal  or  metal-covered 
shutters  or  doors.  Moreover,  buildings  of  the 
steel  frame  or  reinforced  concrete  type  so  fitted 
would  frequently  prove  most  eflfective  fire  stops, 
and  an  effective  fire  stop  is  practically  the  only 
real  bar  to  the  rapid  extension  of  a  great  con- 
flagration. 

These  three  reports  constitute  the  most  valu- 
able of  the  latest  additions  to  the  literature  of 
earthquake-proof  and  fireproof  building  construc- 
tion. They  should  be  carefully  studied  by  the 
building  department  of  every  large  city  and  their 
recommendations  should  be  heeded.  The  gen- 
eral principles  which  they  set  forth  are  sound 
and  not  the  least  of  their  services  to  modern 
building  construction  is  the  authoritative  state- 
ment of  the  excellent  part  played  by  the  few  sub- 
stantial reinforced  concrete  buildings  exposed  to 
the  San  Francisco  fire. 

It  should  be  added,  however,  that  fireproofing 
is  largely  a  matter  settled  by  the  owner.  Balti- 
more and  San  Francisco  have  shown  the  import- 
ance of  good  fireproofing,  hut  owners  too  rarely 
are  willing  to  pay  for  it. 


Flood  Prevention. 


It  is  interesting  to  observe  that  last  Spring's 
freshets  and  floods  in  a  good  many  portions  of 
the  country  have  at  last  aroused  communities  ex- 
posed to  injury  from  these  occurrences  to  the  ad- 
visability of  taken  measures  to  prevent  them.  It 
is  not  often  that  a  single  city  is  able  to.  carry 
out  a  complete  system  of  works  for  this  purpose, 
and  until  co-operative  measures  can  be  arranged 
between  several  cities  or  under  the  direction  of 
State  commissions,  it  is  useless  to  expect  the 
best  results.  A  good  example  of  this  is  shown  by 
the  works  constructed  at  Ithaca  which  were  re- 
cently described  in  this  journaH  in  order  for 
them  to  be  of  maximum  efficiency  it  is  essential 
for  various  improvements  to  be  undertaken  by 
the  State  of  New  York  in  connection  with  its 
barge  canal  work.  It  is  this  interrelation  of  all 
parts  of  a  waterway  which  produces  such  a  com- 
plication in  flood-prevention  measures.  Numer- 
ous communities  have  learned  by  bitter  experi- 
ence that  works  constructed  for  a  short  stretch 
of  river  may  increase  instead  of  diminish  flood 
troubles,  unless  great  care  is  taken  to  provide 
for  carrying  off  the  water  below  the  improve- 
ment. Probably  the  unfortunate  experience  of 
many  communities  in  constructing  small  and  in- 
adequate preventative  works  has  been  responsi- 
ble for  the  general  backward  state  of  such  un- 
dertakings in  this  country  at  the  present  time. 
Nevertheless  the  large  flood  loss  which  takes 
place  almost  every  year  has  at  last  aroused  pub- 
lic appreciation  of  the  importance  of  the  subject 
and  has  proved  that  it  is  sound  business  economy 
to  spend  a  considerable  sum  of  money  in  order  to 
prevent  such  damages. 

The  methods  to  be  followed  in  flood  preven- 
tion are  extremely  varied,  and  anyone  who  will 
take  the  time  to  study  the  numerous  works  built 
in  different  parts  of  Europe  will  be  impressed 
by  the  complexity  of  the  problems  and  the  neces- 
sity of  regarding  each  one  as  an  independent 
subject  of  investigation  in  order  that  not  only 
the  cause  of  the  freshet  but  also  its  remedy  may 
be  ascertained.  There  is  a  prevalent  opinion  that 
-orestry  is  a  universal  preventive  of  floods,  but 
there  are  portions  of  Europe  where  works  have 
been  executed  with  successful  results  in  which 
no  reliance  was  placed  on  trees.  Where  a  moun- 
tainous country  has  been  stripped  of  its  forests 
for  some  time  and  the  rocky  surface  has  been 
bared  by  rain,  it  is  idle  to  expect  more  trees  can 
be  grown  successfully.  Other  preventive  meas- 
ures must  be  taken  in  such  districts,  but  national 
economy  as  well  as  the  regulation  of  stream  flow 
demand  that  forestry  should  be  given  a  thor- 
ough trial  where  it  stands  any  show  of  suc- 
cess. It  is  to  be  regretted  that  the  bill  for  the 
establishment  of  forest  reserves  in  the  Appala- 
chian and  White  Mountains,  passed  without  dis- 
sent in  the  United  States  Senate  at  its 
last  session,  failed  to  pass  the  House,  al- 
though it  was  unanimously  recommended 
by  the  House  Committee  on  Agriculture. 
This  is  one  of  the  most  important  bills 
from  the  standpoint  of  flood  prevention  and  for- 
estry introduced  for  some  years.  The  regions 
which  it  was  prop6sed  to  set  apart  for  forest 
reserves  not  only  furnish  the  water  supply  f©r 
numerous  communities  and  power  plants  hot 
must  also  eventually  supply  valuable  timber,  and 
if  they  are  not  protected  by  federal  legislation 
it  is  probable  that  their  denudation  and  its  atA< 
tendant  evils  will  continue.  Fortunately  the  im-  1 
portance  of  this  bill  was  thoroughly  recognized 
oy  both  branches  of  Congress  and  it  is  but  rea- 
sonable to  expect  its  passage  at  the  next  session, 
provided  all  who  are  interested  in  the  subject, 
sufferers  from  floods,  believers  in  the  federal  con- 
trol of  our  important  forests  and  users  of  water 
for  power  purposes  and  municipal  supplies,  take 
steps   to   urge   their    Congressmen    to   push    for- 
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ward  this  bill  as  speedily  as  possible  at  the  next 
session. 

While  the  prevention  of  floods  by  protective 
measures  on  the  watersheds  from  which  the 
freshets  come  is  a  practicable  measure  for  many 
districts,  it  is  out  of  the  question  for  places  like 
Kansas  City  or  New  Orleans.  The  government 
has  investigated  the  flood  conditions  at  the  for- 
mer city  and  the  probability'  of  a  recurrence  of 
^reat  damage  there  has  been  pointed  out  by  a 
toard  of  army  engineers.  These  specialists  have 
shown  that  just  so  long  as  the  city  encroaches 
on  the  natural  waterway  of  the  Kaw  River,  there 
will  be  danger  of  great  damage.  At  New  Or- 
leans the  situation  is  different.  The  city  is 
guarded  by  a  system  of  levees  controlled  by  mu- 
nicipal officers,  independently  of  the  works  exe- 
cuted elsewhere  under  the  direction  of  the  State 
Board  of  Engineers.  Tfiese  city  levees  were  re- 
cently examined  by  order  of  the  Governor  of 
Louisiana  and  the  engineers  reported  that  out  of 
thirteen  miles  of  embankment  on  the  left  side 
of  the  river  none  is  up  to  the  State  standard  of 
S  ft.  above  the  flood  mark  of  1903.  Moreover 
there  are  many  places  in  this  embankment  which 
are  declared  to  be  unsafe  and  others  that  are  un- 
satisfactory. On  the  other  bank  of  the  river 
the  fourteen  miles  of  municipal  levees  also  pre- 
sent many  features  which  are  not  what  they 
should  be.  The  results  of  the  investigations  seem 
to  have  aroused  public  appreciation  of  the  dan- 
gers of  the  situation  in  New  Orleans,  and  it  is 
to  be  hoped  that  definite  action  will  be  taken  be- 
fore long  to  remedy  the  defects. 


The  Importance  of  Water  Powers. 


The  Taylors  Falls  plant,  which  is  described  in 
this  and  the  last  issue  of  The  Engineering  Rec- 
ord, is  a  type  of  the  hydraulic  work  of  great 
economic  importance  now  steadily  under  way. 
It  is  not  at  all  sensational  in  capacity,  voltage 
or  distance,  of  transmission,  but  it  is  a  fine  exam- 
ple of  a  well-planned  and  executed  plant  admir- 
ably constructed  for  economical  and  reliable  ser- 
vice. Its  most  novel  and  interesting  feature  is 
the  way  in  which  the  dam  and  power  house  are 
worked  out  together  in  massive  concrete  con- 
struction, giving  a  compact  and  convenient  plant 
with  the  important  feature  of  very  short  pen- 
stocks giving  a  most  excellent  opportunity  for 
close  regulation.  The  lesson  it  teaches  is  chiefly 
the  economic  one  of  the  facility  with  which  cen- 
tral stations  can  utilize  water  power  anywhere 
within  a  radius  of  many  miles  to  keep  down  the 
cost  of  electrical  energy.  At  the  present  time 
electrical  power  transmission  involves  little  of 
difiiculty  and  is  settling  down  to  standard  forms 
of  practice.  The  voltage  of  50,000  used  in  this 
Taylors  Falls  system  would  have  been  looked 
upon  as  rather  hazardous  even  a  few  years  ago. 
To-day  it  must  be  regarded  as  within  the  bounds 
of  safe  and  conservative  practice.  .  In  fact,  one 
might  almost  say  that  60,000  volts  is  now  stan- 
dard for  large  projects  involving  long  transmis- 
sions, and  50,000  is  certainly  well  within  safe 
1x)unds. 

The  question  of  reliability  which  used  so  often 
to  be  raised  with  respect  to  long  transmission  has 
now  been  pretty  thoroughly  settled  in  the  affirma- 
tive. It  is  true  that  lines  sometimes  break  down, 
but  with  well-constructed  duplicate  circuits  the 
chance  of  actual  failure  of  service  is  not  a  fre- 
quent one.  Against  it  must  be  set  off  the  fact 
that  the  chance  of  failure  of  the  motive  power  is 
considerably  less  with  water  than  with  steam. 
Something  may  now  and  then  go  wrong  even 
with  a  hydraulic  plant,  but  there  are  fewer 
chances  for  little  things  to  cause  a  shut  down 
than  in  a  steam  plant.  It  is  a  wise  and  far- 
sighted  thing  for  a  central  station  to  develop 
hydraulic  power   for  its  own  use   and  it  nearly 


always  pays  from  the  start.  Coal  prices  are  upon 
the  up  grade  and  no  return  trains  are  running,  so 
that  what  pays  reasonably  well  now  will  be  a 
splendid  investment  a  few  years  hence.  Plants 
like  this  at  Taylors  Falls  are  permanent.  They 
are  certain  to  give  many  years  of  valuable  ser- 
vice, and  there  is  little  likelihood  that  the  appa- 
ratus will  go  out  of  date  for  the  purpose  of  its 
use.  The  distributing  appliances  may  change  and 
the  receiving  end  of  the  plant  go  out  of  date, 
but  there  is  small  probability  that  the  generating 
station  will  become  materially  less  economical 
as  time  goes  on.  Dynamos  and  water  wheels  are 
unlikely  to  be  materially  improved  in  efficiency, 
and  modern  electrical  machinery  has  a  very  long, 
useful  life.  As  a  matter  of  fact  the  first  poly- 
phase generators  put  into  operation  in  this  coun- 
try some  fourteen  years  ago  are  still  in  success- 
ful operation,  and  generators  as  built  to-day  are 
even  more  durable.  It  pays  to  do  a  thing  a  well, 
if  at  all,  and  plants  built  as  thoroughly  and 
planned  as  carefully  as  this  one  at  Taylors  Falls 
are  likely  to  justify  the  wisdom  of  their  con- 
structor for  many  years  to  come.  As  time  goes 
on  more  and  more  of  the  larger  central  stations 
are  likely  to  do  likewise.  Few  can  find  power  so 
near  at  hand  as  in  Minneapolis,  but  transmis- 
sions of  a  hundred  miles  or  more  are  now  as 
safe  and  practicable  as  those  of  twenty  or  thirty 
miles  a  few  years  ago,  and  are  not  to  be  feared. 


The  Pan.\ma  Canal  Situation  seems  to  be 
unnecessarily  troubling  a  number  of  people  hav- 
ing access  to  the  columns  of  daily  papers.  The 
latter  have  been  manifestly  misled  lately  con- 
cerning the  management  of  affairs  under  the 
new  commission  and  the  feeling  of  its  leading 
subordinates.  It  has  even  been  stated  that  the 
chairman  of  the  commission  was  dissatisfied  and 
wished  to  be  relieved  from  his  duties.  While  The 
Engineering  Record  has  no  knowledge  of  the 
opinions  of  Lieutenant-General  Goethals  con- 
cerning his  work,  it  is  in  a  position  to  state  posi- 
tively that  there  is  no  such  marked  dissatisfac- 
tion with  conditions  among  the  technical  em- 
ployees of  the  commission  as  recent  published 
reports  would  indicate.  Wherever  many  thou- 
sand men  are  engaged  on  an  undertaking  which 
necessarily  compels  them  to  go  without  some  of 
the  comforts  to  which  they  have  been  accus- 
tomed elsewhere,  a  certain  amount  of  grumbling 
and  a  few  cases  of  positive  discontent  must  be 
expected.  Fortunately  most  discontented  peo- 
ple went  home  before  the  present  commissioners 
assumed  office,  and  those  who  are  now  there  are 
thoroughly  alive  to  the  importance  of  their 
work  and  to  the  credit  that  all  will  receive  in 
due  measure  from  participation  in  the  undertak- 
ing. It  is  true  that  there  was  some  apprehen- 
sion in  the  engineering  staff  when  military  engi- 
neers were  placed  in  control  of  the  commission, 
but  this  disappeared  as  soon  as  the  men  had 
an  opportunity  of  becoming  acquainted  with  their 
new  leaders.  There  will  always  be  differences 
of  opinion  between  those  engaged  on  the  work, 
which  may  lead  in  some  cases  to  resignations, 
but  there  has  never  been  a  time  when  the  force 
of  canal  builders  felt  more  satisfied  with  their 
conditions  than  at  present.  Where  work  can  be 
pushed  it  is  going  ahead  energetically;  where  in- 
vestigation is  necessary  in  order  to  avoid  mis- 
takes, it  is  being  made ;  and  where  the  data  for 
plans  are  complete,  the  designs  are  being  pushed. 
There  is  no  ground  for  any  other  statements. 


it  left  plans  by  which  the  transportation  needs 
of  the  city  can  be  met  for  a  good  many  years 
to  come.  It  went  about  its  work  with  great 
shrewdness.  The  technical  features  of  designing 
its  proposed  works  were  entrusted  to  an  engi- 
neer, Mr.  William  Barclay  Parsons,  who  had  been 
engaged  in  studies  of  the  city's  transportation 
needs  for  some  years  before  the  organization  of 
the  commission.  When  the  blight  of  politics 
settled  on  its  work,  the  latter  wis  quietly  stopp- 
ed until  a  time  arrived  when  it  could  be  carried 
on  with  a  decent  regard  for  the  interests  of  the 
taxpayers.  Instead  of  asking  what  terms  would 
be  acceptable  to  possible  bidders  the  commission 
prepared  its  own  requirements  and  at  last  suc- 
ceeded in  making  a  contract  with  responsible 
people,  which  was  a  good  one  in  'view 
of  the  novelty  of  the  undertaking.  The 
first  subway  was  a  thing  untried;  it  was 
essential  to  make  no  false  step  at  any  stage 
of  its  history,  and  so  the  Commission  neces- 
sarily moved  slowly,  and  only  after  a  full  delib- 
eration of  the  probable  result  of  each  pro- 
posed act.  And  on  account  of  this  delib- 
eration and  the  self-sacrificing  public  spirit  of  the 
members  of  the  Commission,  there  have  been  no 
mistakes  to  check  the  progress  of  rapid  transit 
and  the  city  is  to-day  iri  full  possession  of  de- 
tailed information  concerning  every  feature  of 
the  subject.  The  Engineering  Record  consid- 
ers the  abolition  of  the  Board  a  great  mistake, 
provided  its  members  could  be  persuaded  to  con- 
tinue in  office,  but  it  must  be  admitted  that  the 
transit  work  now  pressing  for  early  execution 
is  so  extensive  and  varied  that  it  would  probably 
unduly  tax  men  of  such  large  affairs  as  the  com- 
missioners  who   have  retired.      * 


The  New  York  Rapid  Transit  Railroad  Com- 
mission has  passed  out  of  existence  but  it  has 
left  behind  it  a  record  of  good  work  very  well 
done.  In  the  face  of  all  kinds  of  opposition 
and  in  spite  of  the  apathy  of  the  public  for  some 
years  it  blazed  the  way  for  improved  transporta- 
tion facilities  in  Greater  New  York.  It  built 
one  great  subway  line,  it  partly  built  othters,  and 


The  Public  Service  Commissions  which  will 
exercise  supervision  of  the  railway  and  lighting 
companies  in  the  State  of  New  York  are  made 
up  of  men  of  high  standing.  Some  of  them 
have  taken  an  active  interest  in  party  politics, 
but  none  are  "politicians."  Most  of  them  are 
lawyers,  but  business,  manufacturing  and  engi- 
neering are  also  represented.  Whether  these  men 
are  capable  of  team  work  cannot  be  foretold; 
if  they  are  not  then  the  famous  plan  of  control- 
ling public  utilities  devised  by  Governor  Hughes 
will  come  a  tremendous  cropper,  for  the  commis- 
sions replaced  by  the  two  new  ones  did  fair 
work.  The  new  commissions  undertake  their 
duties  with  a  great  handicap,  from  the  fact  that 
the  same  kind  of  control  in  different  parts  of 
the  State  is  vested  in  two  independent  bodies, 
each  with  powers  of  making  rules  and  regula- 
tions to  govern  the  companies  under  its  juris- 
diction. If  the  New  York  Central  &  Hudson 
River  Railroad  Co.  has  to  obey  one  set  of  regu- 
lations until  it  comes  down  to  the  New  York 
City  line,  and  then  must  obey  a  different  set 
of  regulations,  is  there  any  likelihood  that  this 
complication  cannot  be  utilized  by  the  company 
to  nullify  effectively  any  regulations  it  does  not 
like?  While  the  apointment  of  two  commis- 
sions with  equal  powers,  one  for  the  city  and 
the  other  for  the  State  outside  the  city,  may 
have  been  a  good  political  move  to  secure  the 
adoption  of  the  general  principle  of  centralized 
State  control  of  public  utilities,  it  seems  a  pretty 
severe  tax  on  human  nature  to  expect  the  two 
commissions  to  agree,  even  on  the  most  im- 
portant features  of  their  work.  It  is  therefore 
reasonable  to  expect  that  before  long  the  two 
bodies  will  be  consolidated,  and  the  work  of 
the  consolidated  commission  will  be  arranged 
so  that  everywhere  in  the  State  the  supervision 
of  public  utilities  contemplated  by  the  spirit  of 
the  legislation  will  be  uniform  and  effective. 
Such  supervision  is  desirable,  both  technically 
and  as  respects  rates,  but  The  Engineering  Rec- 
ord has  no  expectation  that  it  can  be  exercisei* 
successfully   by   two   independent   bodies. 
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THE  POWER  PLANT  OF  THE  NORFOLK  &  PORTSMOUTH 

TRACTION  CO. 


The  new  electrical  generating  station  of  the 
Norfolk  &  Portsmouth  Traction  Co.,  at  Norfolk, 
Va.,  with  a  capacit>  of  10^500  kw.,  made  up  of 
a  loOO-kw.  and  three  j,ooo-kw.,  turbo-generator 
units,  is  thoronghly  modern  in  all  the  details  of 
its  design.  This  station  will  furnish  power  to 
operate  the  street  railwaj-s  in  Norfolk  and  Ports- 
mouth and  a  ntmiber  of  electric  railways  running 
from  those  cities  to  resorts  along  the  shore  of 
the  Atlantic  Ocean  and  arms  of  the  latter;  the 
traffic  between  the  Jamestown  Exposition  g^rounds 
and  Norfolk  will  also  be  handled  entirely  by  elec- 
tric lines  supplied  with  power  from  this  station. 
The  Utter  will  also  furnish  power  for  electric 
lighting  in  Norfolk  and  the  adjacent  cities  and 
for  the  brilliant  electrical  display  at  the  James- 
town Exposition.  The  station  occupies  a  rather 
prominent  site  in  Norfolk  on  the  bank  of  the 
Elizabeth  River,  a  broad  tidal  stream  connecting 
with  Hampton  Roads  and  the  ocean.  The  sta- 
tion building  exterior  is  designed  in  keeping  with 
the  snrrotmdings,  and  although  no  attempt  at 
elaborate  architectural  treatment  has  been  made, 
the  stj'le  of  the  architecture  is  expressive  of  the 
purpose  for  which  the  building  is  intended.  The 
footings  and  substructure  of  the  building  are  of 


produces  good  light  and  secures  ventilation  for 
all  parts  of  the  boiler  room. 

•  The  coal  supply  for  the  boilers  can  be  deliv- 
ered in  cars  on  a  switch  track  on  a  trestle  along 
the  river  side  of  the  building,  or  by  vessels  in  the 
river.  An  open  storage  ,bin,  26  ft.  wide  and  with 
its  outer  side  5.5  ft.  high,  is  built  on  piles  directly 
under  the  trestle.  This  bin  is  against  the  side 
of  the  building,  extending  the  full  length  of  that 
side  and  along  one  end  of  the  latter.  The  floor 
of  the  bin  is  at  the  extreme  high-water  level  in 
the  river,  while  the  base  of  rail  on  the  trestle  is 
14  ft.  above  that  level  so  the  bin  has  a  large 
storage  capacity.  The  coal  is  dumped  from 
the  cars  directly  into  the  bin,  or  can  be  unloaded 
from  vessels  into  the  latter. 

The  coal  is  handled  from  the  storage  bin,  the 
cars  or  the  vessels  to  bunkers  over  the  boilers 
by  hoisting  and  conveying  apparatus  mounted  on 
a  traveling  bridge  on  the  roof  of  the  boiler  room. 
This  bridge  has  a  clear  span  of  88  ft.*  and  runs 
the   full   length  of  the  building  on   rails   carried 


ing  down  to  openings  in  the  roof  of  the  boiler 
room.  These  chutes  are  each  fitted  at  the  lower 
end  with  an  undercut  gate  controlled  from  the 
operator's  cab.  Coal  is  supplied  by  these  chutes 
to  two  rows  of  bunkers  over  the  fronts  of  the  boil- 
ers, each  boiler  having  a  separate  bunker  with 
a  capacity  of  95  tons.  An  opening  in  the  roof, 
normally  covered  with  a  tight  hatch,  is  provided 
over  each  of  the  bankers,  which  are  fed  through 
these  openings  by  the  chutes  on  the  traveling 
bridge.  The  bunkers  are  carried  by  steel  cohimns 
in  the  fronts  of  the  boiler  settings  and  by  the  roof 
trusses.  A  vertical  chute  controlled  at  the  top 
by  a  gate  operated  from  the  firing  room  floor 
feeds  coal  from  each  bunker  to  the  charging  hop- 
per of  the  stoker  immediately  under  it. 

The  ashes  froin  each  stoker  are  discharged  into 
a  tight  chamber  directly  under  the  front  of  the 
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concrete  built  on  piles  driven  into  the  sandy  soil 
of  the  site.  The  walls  are  of  red  brick  and  are 
sonnounted  by  a  concrete  roof  supported  by  steel- 
trusses  carried  by  columns  in  them.  The  build- 
ing is  148  ft.  by  154  ft  3  in.  in  plan,  a  brick  wall 
dividing  it  into  a  boiler  room  87  ft.  5  in.  wide, 
and  a  turbine  room  66  ft.  10  in.  wide,  both  of 
which  extend  the  full  length  of  the  building. 

The  boiler  room  is  along  the  river  side  of  the 
building  and  contains  fourteen  50o-h.-p.  Babcock 
&  Wilcox  double  drtmi  water-tube  boilers.  These 
boilers  are  set  in  batteries  of  two  each,  the  bat- 
teries being  in  two  rows,  with  six  boilers  in  one 
row  and  eight  in  the  second.  The  two  rows  face 
on  a  firing  floor  having  a  clear  width  of  15  ft. 
at  the  level  of  the  boiler  room  floor,  the  fronts 
of  the  boilers  in  the  two  rows  being  27  ft.  apart. 
The  space  over  the  firing  room  floor  is  open  and 
is  surmounted  by  a  monitor  in  the  roof  baring 
siile  windows  and  skylights;  a  monitor  with  side 
window*  and  skylights  also  extends  the  length 
of  the  bailding  along  both  sides  of  the  roof  over 
the  boiler  room.    This  arrangement  of  monitors 


by  steel  girders  supported  on  columns  in  the 
building  walls.  The  bridge  carries  a  cantilever 
crane,  an  electrically-driven  hoisting  engine,  an 
operator's  cab  and  an  electrically-driven  coal 
crusher  in  a  tower  at  the  end  next  to  the  river. 
A  traveling  carriage  is  mounted  on  the  crane, 
which  extends  out  42  ft.  from  the  side  of  the 
building.  The  coal  can  be  elevated  from  the  cars 
on  the  trestle,  from  the  storage  bin,  or  from 
vessels  moored  along  the  dock  on  which  the  bin 
stands  by  a  i-ton  clam-shell  bucket  swung  by  a 
hoisting  cable  from  the  traveling  carriage. 

The  clam-shell  bucket  dumps  into  a  hopper  at 
the  inner  end  of  the  crane.  A  chute  leads  from 
this  hopper  to  the  coal  crusher  immediately  under 
it,  the  crusher  discharging  on  a  belt  conveyor  in- 
clined upward  toward  the  top  of  the  traveling 
bridge  and  extending  to  the  middle  of  the  latter ; 
the  crusher  may  be  by-passed  and  coal  discharged 
from  the  hopper  directly  to  the  conveyor.  Gates 
are  arranged  at  the  end  of  the  conveyor  so  the 
latter  will  discharge  at  the  middle  of  the  bridge 
into  either  or  both  of  two  inclined  chutes  lead- 


boiler  setting.  A  chute  also  leads  into  this  cham- 
ber from  back  of  the  furnace  bridge  which  is  pro- 
vided for  conducting  into  the  ash  chamber  the 
soot  and  fine  ashes  that  collect  back  of  the 
bridge.  Two  24-in.  gauge  tracks  are  laid  the 
length  of  the  floor  of  the  basement  under  the 
firing  floor  in  the  boiler  room,  one  track  in  front 
of  the  ash  chambers  under  each  row  of  the  boil- 
ers. The  ashes  are  drawn  out  of  these  cham- 
bers through  doors  directly  into  i-yd.  dump  cars 
running  on  these  tracks.  These  cars  are  pushed 
out  of  the  building  by  hand  to  low  ground  around 
the  station  on  which  the  ashes  will  be  dumped 
for  filling. 

The  setting  and  arrangement  of  the  boilers  do 
not  involve  any  unusual  features.  The  boilers 
are  designed  to  operate  at  195  lb.  pressure  and  are 
each  equipped  with  superheaters  capable  of  rais- 
ing the  temperature  of  the  steam  to  150°  Fahr. 
above  the  temperature  of  saturated  steam.  Two 
brick  stacks,  12.5  ft.  in  diameter  and  200  ft.  high 
above  the  boiler  room  floor,  are  built  on  separate 
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concrete  footings  at  one  end  of  th^  building,  each 
stack  serving  one  row  of  boilers.  A  smoke  flue 
built  of  riveted  steel  plates  extends  through  the 
entire  length  of  the  boiler  room  from  each  of 
the  stacks  and'  is  swung  over  the  rear  of 
the  boiler  settiijgs  from  the  steel  roof  trusses. 
Each  boiler  is  connected  to  one  of  the  flues  by  a 
short  vertical  breeching. 

Two  pairs  of  i8xi2x24-in.  Atlantic  type  uprighl. 
Dean  Bros,  feed-water  pumps  and  two  Alberger 
feed-water  heaters,  with  2,500  sq.  ft.  of  heating 
surface  each,  are  installed  in  the  turbine  room, 
one  pair  of  pumps  and  one  heater  forming  a  set. 
The  four  main  units  in  the  turbine  room  are  all 
op'-rated  condensing.  A  separate  hot  well  is 
provided  to  receive  the  discharge  from  the  con- 
denser of  each  unit,  an  8xi2xi2-in.  Alberger  ver- 


can  supply  either  row  of  boilers.  A  4-in.  main 
feed-water  header,  hung  from  the  ceiling  of  the 
basement  under  the  boilerroom  is  provided  for 
each  row  of  boilers.  These  headers  are  supplied 
through  a  connection  from  both  sets  of  pumps, 
each  boiler  having  a  connection  with  the  header 
under  its  row.  An  auxiliary  header  is  extended 
over  each  row  of  boilers,  these  two  headers  being 
interconnected  and  supplied  independently  from 
the  feed  pumps. 

A  14-in.  steam  header  in  two  sections  is  sup- 
ported on  the  wall  between  the  engine  room  and 
boiler  room,  the  two  sections  being  connected 
by  an  8-in.  loop.  Two  12-in.  branches  are  ex- 
tended from  each  section  of  the  steam  header  to 
connections  with  the  first  row  of  boilers  and  arc 
then  continued  as  p-in.   lines  to  the  second   row 


the  boiler  room.  Water  under  pressure  for  oper- 
ating the  valves  is  obtained  from  connections 
to  the  supply  lines  leading  from  the  feed-water 
pumps  to  the  boilers,  auxiliary  connections  also 
being  provided.  These  connections  are  each 
controlled  by  a  four-way  cock,  the  controlling 
cocks  being  brought  together  in  two  groups  on 
the  wall  of  the  boiler-room  basement  so  the  oper- 
ator may  close  all  of  the  valves  on  one  section 
of  the  steam  header  and  on  the  branches  of  the 
latter  leading  to  the  main  units  in  the  turbine 
room,  without  moving  from  the  group  of  con- 
trolling valves.  All  the  fittings  and  valve  bodies 
on  the  main  live  steam  connections  are  of  cast- 
steel. 

The  four  main  units  in  the  turbine  room  are 
in  a  single  row,  the  1,500-kw.  unit  being  at  the 
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tical  pump  being  installed  at  each  of  these  wells 
to  deliver  the  condensed  steam  to  the  feed-water 
heaters ;  these  pumps  may  also  discharge  into  the 
tanncl  under  the  turbine  room  basement.  Make- 
up water  is  supplied  to  the  heaters  from  a  con- 
nection with  the  city  mains,  and  a  second  connec- 
tion with  those  mains  is  provided  so  the  heaters 
may  be  supplied  entirely  with  cold  water,  if  neces- 
sary. The  steam-consuming  units  of  the  auxil- 
iary equipment  in  the  station  discharge  their  ex- 
haust  steam   into   the   feed-water   heaters. 

The  boiler-feed  pumps  can  draw  either  from 
the  feed-water  heaters,  from  a  condenser  dis- 
charge tunnel  under  the  engine  room,  or  from  the 
city  mains.  Each  pair  of  pumps  supplies  a  separ- 
ate system  of  feed-water  piping  for  the  boilers, 
the  two  systems  being  interconnected  so  any  pump 


of  boilers.  The  two  drums  of  each  boiler  have 
a  6-in.  connection  with  one  of  these  branches,  the 
connections  each  having  a  check  and  stop  valve 
and  an  angle  valve  at  the  boiler,  and  a  gate  valve 
at  the  header. 

Two  of  the  main  units  in  the  turbine  room  are 
supplied  from  each  of  the  two  sections  of  the- 
header,  the  latter  having  a  valve  at  the  middle 
by  which  either  hart  of  it  may  be  operated  inde- 
pendently. A  line  is  extended  into  the  turbine 
room  basement  from  both  ends  of  each  section 
of  the  header  to  supply  the  auxiliaries  in  the  tur- 
bine  room,   all   of  which  are  steam  driven. 

Extra  heavy  hydraulically-operated  Crane  gate 
valves  are  used  on  the  steam  headers  and  on  the 
main  connections  from  them.  These  valves  are 
arranged  to  be   operated   from  the  basement   of 


front  end  of  the  station.  Between  this  unit  and 
the  first  3,ooo-kw.  unit  are  the  condenser  equip- 
ments for  these  two  units,  one  feed-water  heater 
and  a  pair  of  feed  pumps.  The  third  and  fourth 
units  are  arranged  in  a  similar  pair  with  their 
auxiliaries  between  them.  The  plans  for  the  sta- 
tion contemplate  that  the  building  will  be  extend- 
ed from  the  end  which  the  fourth  unit  occupies. 
The  four  main  units  have  three-phase,  60- 
cycle,  ii,ooo-volt,  lo-pole  alternating-current 
General  Electric  generators,  which  are  each  di- 
rect-connected to  a  Curtis  turbine,  and  are  oper- 
ated at  720  r.p.m.  The  steam  supply  to  these 
turbines  is  automatically  controlled  by  an  oil- 
operated  governor  in  each  case.  The  turbines  all 
have  base-condensers  of  the  Alberger  type,  those 
on   the   3,000-kw.   units   having   12,000  sq.   ft.   of 
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sarface.  and  the  one  on  the  1,500  kw.  unit 
having  6,000  sq.  ft.  of  surface.  Cooling 
water  for  these  condensers  is  obtained  from 
a  large  tunnel  which  connects  with  the 
river  and  extends  the  length  of  the  build- 
ing under  the  floor  of  turbine  room  base- 
ment. Three  ao-in.  Alberger  volute  centrifugal 
pumps,  each  direct-connected  to  a  steam  engine', 
are  placed  on  the  turbine  room  floor,  one  close  to 
each  of  the  large  units,  which  deliver  water 
from  the  intake  tunnel  to  the  condensers.  A 
l6-in.  .Mberger  volnte  centrifugal  pump  performs 
the  same  service  for  the  condenser  of  the  1,500- 
kw.  tmiL  After  the  circulating  water  has  passed 
through  the  condensers  it  is  discharged  into  a 
second  tunnel,  which  parallels  the  intake  tunnel 
and  is  also  connected  with  the  river,  the  two  tun- 
nel connections  being  at  nearly  diagonally  oppo- 
site comers  of  the  station  site. 

A  i2X22xi8-iiL  Alberger  dry  vacuum  pump  is 
used  in  connection  with  the  condenser  of  each 
of  the  large  units  and  an  8x20xi2-in.  Alberger 
dry  vacuum  pump  scrx-es  the  condenser  of  the 
1.500-kw.  unit.  These  pumps  are  on  the  floor  of 
the  turbine  room,  close  to  their  respective  units. 
Each  condenser  has  an  exhaust  to  the  atmosphere 
through  a  riser  extending  above  the  roof  of  the 
boiler  room.  Each  free  exhaust  outlet  is  fitted 
with  a  bronze  mounted  Davis  turbine  relief- 
valve,  a  24-in.  size  for  the  3,000-kw.  and  an  18- 
in.  size  for  the  i,soo-kw.  unit 

The  oil  for  the  lubrication  of  the  turbines  and 
for  the  governors  is  supplied  by  four  9x5'Ax3%x 
lo-in.  duplex,  center-packed  plunger  Blake  pumps 
of  the  differential  type,  one  pair  of  these  pump> 


in  the  immediate  vicinity.  A  large  part  of  the 
remainder  of  the  output  is  transmitted  at  11,000 
volts  to  sub-stations  where  it  is  transformed  by 
rotary  converters  to  direct  current  at  600  volts. 
The  balance  is  stepped  down  to  2,300  volts  alter- 
nating current  and  is  used  to  supply  lighting  cir- 
cuits. 

The  transformers,  converters,  control  board, 
switchboard  and  so  forth,  are  mounted  on  a  con- 
crete platform,  17  ft.  8  in.  wide,  which  extends 
the  length  of  the  engine  room,  8  ft.  above  the 
level  of  the  floor  of  that  room.     The  three  cable 


ers  mounted 'on  the  platform.  The  ii,ooo-volt 
current  is  stepped  down  to  420  volts  by  these 
transformers  which  deliver  it  to  the  rotary  con- 
verters. The  current  used  for  lighting  is  stepped 
down  to  2,300  volts  by  three  200-kw.  and  three 
loo-kw.  single-phase  delta-connected  transform- 
ers, motor-operated  oil  switches  and  disconnect- 
ing switches  being  provided  between  the  11,000- 
volt  buses  and  the  transformers,  and  solenoid- 
operated  oil  switches  and  disconnecting  switches 
between  the  transformers  and  the  2,300-volt 
buses. 


Traveling   Bridge   of   the   Coal    Handling    Apparatus. 


Interior  of  Turbine   Room. 


•applying  two  turbines.  TTiese  pumps  take  suc- 
tion from  a  pipe  supplied  from  the  storage  cham- 
ber of  an  oil  filter  in  the  basement,  to  which  the 
oil  from  the  bearings  of  the  turbines  is  re- 
tamed  by  gravity.  The  connections  between  the 
ptunps  and  the  bearings  is  arranged  so  either 
ptunp  of  a  set  may  supply  either  turbine  in  each 
pair. 

A  25-kw.  and  two  TS-kw.,  4-pole,  125-volt  di- 
rect-ctirrent  General  Electric  generators  furnish 
excitation  for  the  main  generators.  These  ex- 
citers are  each  direct-connected  to  a  horizontal 
Curtis  steam  turbine  and  operate  at  2,400  r.p.m. 

A  part  of  the  output  of  the  alternating-current 
generators  is  transformed  by  two  500-kw.  Gen- 
eral Electric  rotary  converters  in  the  engine  room 
to  direct  current  at  550  volts  and  is  transmitted 
at  that  voltage  for  use  on  the  street  railway  lines 


leads  from  each  main  generator  are  carried  un- 
der the  engine  floor  in  conduits  to  current  trans- 
formers under  the  platform  and  then  to  motor- 
operated  automatic  ii,ooo-volt  General  Electric 
oil  switches  mounted  on  the  platform.  These 
switches  are  connected  through  disconnecting 
switches  to  three-phase  buses  in  a  brick  compart- 
ment under  the  space  enclosed  by  the  platform 
and  the  wall  in  front  of  the  latter.  Each  bus  is 
in  a  separate  section  in  this  brick  compartment. 
The  buses  are  sectionalized  at  the  middle  by  a 
1 1, 000- volt  motor-operated  oil  switch,  two  gen- 
erators being  on  each  section.  Three  ii,ooo-volt 
feeder  lines  lead  out  of  the  station  from  each 
section  of  the  bus-bars.  Leads  also  extend  from 
one  section  of  the  buses  through  disconnecting 
and  oil  switches  to  the  primaries  of  two  550-kw., 
three-phase  General  Electric  air-blast  transform- 


The  oil  switches,  rheostats,  field  switches  and 
the  governors  of  the  main  generators  and  the 
switches  for  the  11,000-volt  lines  are  operated 
by  remote  control  switches  on  a  switchbaord  hav- 
ing no  volts  at  the  latter.  This  board  has  a 
panel  for  each  generator,  a  tie  panel  for  the 
11,000-volt  buses,  a  panel  for  each  of  the  rotary 
converters,  two  transformer  panels  and  six  out- 
going line  panels. 

The  regulation  of  the  auxiliary  equipment,  the 
direct-current  side  of  the  rotary  transformers  and 
6oo-volt  feeders,  the  local  power  and  lighting 
circuits  and  so  forth  is  controlled  from  a  second 
switchboard.  This  board  has  two  panels  for 
Tirrill  voltage  regulators,  a  panel  for  each  of 
three  exciter  units,  a  station  lighting  panel,  four 
panels  for  600-volt,  direct-current  feeder  lines, 
two  panels  for  the  positive  of  the  direct-current 
side  of  three  rotary  converters,  a  600-voIt  panel 
for  power  supply  around  the  station  and  three 
2,300-volt  feeder  panels. 

A  switch  track  is  extended  into  the  engine 
room  for  a  car  length  to  expedite  the  delivery 
of  heavy  machinery.  A  25-ton  Niles-Bement- 
Pond  traveling  crane  operated  by  three  electric 
motors  spans  the  turbine  room  and  serves  all 
parts  of  the  latter,  permitting  of  ready  removal 
and  installation  of  apparatus. 

The  station  was  designed  and  built  under  the 
direction  of  Sargent  &  Lundy,  consulting  me- 
chanical and  electrical  engineers  of  Chicago, 
Messrs.  J.  B.  McAfee,  C.  O.  Emmons  and  E.  C. 
Hathaway  form  an  engineering  committee  in 
charge  of  the  design  and  construction  of  the  sta- 
tion for  the  Norfolk  &  Portsmouth  Traction  Co. 
The  electrical  equipment  of  the  turbine  room  was 
furnished  and  installed  by  the  General  Electric 
Co. 


An  Exhaust  Steam  Turbine  of  the  Rateau 
type  at  the  Zollvcrein  mine  in  the  Essen  coal 
district  of  Germany  was  found  to  require  from 
18.6  to  14.3  kg.  of  steam  per  kilowatt-hour  when 
developing  from  433  to  1,112  kw.  The  steam  was 
supplied  at  1.004  to  1.155  atmospheres  absolute 
and  the  vacuum  was  93.46  to  88.29  per  cent,  at 
the  limits  mentioned. 
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The  Moodna  Creek  Viaduct,  Erie  R.  R. 


The  Erie  &  Jersey  R.  R.  now  under  construc- 
tion is  a  39-miIe  branch  of  the  Erie  system  run- 
ning from  Highland  Mills,  N.  Y.,  to  Guymard, 
N.  Y.,  and  crossing  the  Moodna  Creek  valley 
on  a  tangent  at  a  2  per  cent  grade,  on  a  steel 
viaduct  3,200  ft.  long  and  181.47  ft.  above  high 
water  made  of  alternating  40  and  8o-ft.  plate 
girder  spans  supported  by  40-ft.  steel  towers 
120  ft.  apart  on  centers.  The  substructure  and 
towers  are  designed  for  a  double-track  super- 
structure but  only  enough  girders  for  the  single 
track  will  be  erected  at  first,  provision  being 
made  for  the  erection  of  the  girders  for  the 
second  track  and  for  the  reinforcement  of  the 
towers  to  carry  the  additional  load  at  apy  future 
time  without  seriously  increasing  proportionate 
expense. 

Careful  estimates  were  made  of  the  compara- 
tive cost  of  placing  the  reinforcement  in  the  tow- 
er columns,  now,  and  of  deferring  it  until  some 
future  time,  which  showed  that,  calculating  in- 
terest at  5  per  cent.,  an  economy  will  be  effected 
if  the  reinforcement  is  deferred  eight  years  or 
more. 

The  substructure  is  entirely  of  concrete  with- 
out reinforcement  and  comprises  two  abutments, 
three  intermediate  piers  and  98  separate  pedestals 
for  the  tower  columns.  The  footings  were  car- 
ried down  from  5  to  10  ft.  below  the  surface 
of  the  hard  clay  soil  and  were  proportioned  to 
load  it  to  a  maximum  intensity  of  S,ooo  to  6,000 
lb.  per  square  foot.  At  the  west  end  the  abut- 
ment so  ft.  high  above  the  original  surface  of 
the  ground  is  of  the  "pulpit"  type  without  wings, 
and  is  19  ft.  wide  at  the  base  and  37  ft.  long 
perpendicular  to  the  bridge  axis.  The  upper 
part  is  carried  up  12  ft.  above  the  bridge  seat 
to  form  a  back  wall  retaining  the  fill  and  the 
front  and  rear  faces  are  battered  and  offset  as 
indicated  in  the  cross-section. 


width  of  II  to  12  ft.  At  the  ends  of  the  viaduct 
where  the  tower  weights  are  a  minimum  the  sides 
of  the  tops  of  the  piers  are  reduced  to  4'/,  ft. 
Where  the  distance  from  the  base  of  the  column 
to  the  surface  of  the  ground  is  5  ft.  or  less 
the  height  of  the  pedestal  above  the  footing  is 
5  ft.  In  all  other  cases  it  is  8  ft.  Each  pier  is 
provided  with  two  vertical  anchor  bolts  2  in.  in 
diameter  and  10  or  12  ft.  long,  embedded  in 
the  masonry  and  projecting  about  20  in.  above  its 
top.  A  shallow  U-shaped  bend  is  made  in  the 
bolt  2  ft.  above  the  bottom,  to  prevent  it  from 
turning  in  the  masonry  and  each  end  is  provided 
with  a  nut  and  6  in.  of  thread.  The  concrete 
was   made   1:21/^:5   with   Atlas   Portland  cement 
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At  the  east  end  of  the  viaduct  the  surface  of 
the  ground  slopes  both  longitudinally  and  trans- 
versely, and  the  abutment  is  L-shaped  in  plan 
with  one  long  wing  wall.  The  footings  for  both 
the  wing  wall  and  the  face  are  built  in  offset 
horizontal  courses  on  solid  rock. 

At  the  deepest  part  of  the  valley,  where  the 
viaduct  crosses  the  Moodna  Creek,  three  of  the 
tower  bents  are  located  in  or  near  the  bed  of 
the  creek,  and  in  order  to  protect  their  founda- 
tions from  flood  and  drift  and  ice,  the  special 
hexagonal  pedestals  under  both  columns  of  each 
bent  have  sharp  cut-waters  up  and  down  stream 
and  are  connected  by  a  solid  vertical  wall  2  ft. 
thick  at  the  top  and  12  ft.  with  a  base  S  ft. 
wide  extending  down  to  the  bottom  of  the  foot- 
ings and  made  integral  with  them  so  as  to  form 
a  long  and  solid  pier  approximately  parallel 
to  the  creek,  developing  great  longitudinal 
strength  and  preventing  any  driftwood  or  debris 
from  lodging  between   the   pedestals. 

In  all  of  the  other  tower  bents  each  column 
has  a  separate  and  independent  pyramidal  pedes- 
tal 5  ft.  square  on  top  with  battered  sides,  seated 
on   two   or   three   offset   courses   extended   to   a 


and  all  exposed  edges  of  piers,  bridge  seats  and 
wing  walls  were  rounded  to  a  3-in.   radius. 

The  superstructure  of  the  viaduct  consists  of 
twenty-seven  So-'ft.  spans  and  twenty-six  40- 
ft.  spans  supported  on  52  transverse  trestle  bents, 
longitudinally  braced  together  in  pairs  to  make 
26  towers,  40  ft.  long,  19^  ft.  wide  at  the  top 
on  centers,  with  the  columns  battered  i^  in. 
per  ft.  to  a  maximum  width  of  about  65  ft.  at 
the  foot  of  the  tallest  towers.  The  towers  are 
from  about  35  to  180  ft.  high  and  are  divided  into 
one  to  five  stories  with  X-braced  panels.  Both 
columns  of  each  bent  are  riveted  at  the  top 
between  the  webs  of  a  transverse  box  plate  girder 
10  ft.  deep,  with  its  top  flange  flush  with  the 
top  flanges  of  the  longitudinal  girders.  The 
upper  panel  has  a  uniform  depth  of  42  ft.  in  all 
bents  except  the  single  story  ones,  and  the  inter- 
mediate panels  have  a  uniform  depth  of  30  ft. 
on  centers,  while  the  heights  of  the  lower  panels 
vary  from  20  to  45  ft.,  according  to  the  irregu- 
larities of  the  surface. 

The  columns  have  a  23i/$x26^-in.  open  rec- 
tangular cross-section,  made  of  two  built-up 
channels  having  their  webs  parallel  to  the  axis 


of  the  viaduct  and  their  flanges  turned  inward 
and  latticed.  Wide  rectangular  plates  riveted 
across  the  flanges  of  the  columns  project  be- 
yond the  inner  faces  and  form  jaw  plates  receiv- 
ing the  field-riveted  connections  of  the  trans- 
verse struts  and  diagonal  members.  Each  web 
has  from  end  to  end  a  double  row  of  open  rivet 
holes  provided  for  the  future  connection  of  an 
I-shaped  diaphragm  perpendicular  to  them  which 
will  be  made  with  22x^-in.  flange  angles,  and 
two  7x5^-in.  flange  cover  plates,. field-riveted  in 
the  interior  of  the  columns  when  it  is  decided  to 
reinforce  them  in  order  to  withstand  the  extra 
stresses  from  .the  added  track.  The  cross-sec- 
tion of  the  column  varies  in  the  different  stories, 
as  indicated  on  the  general  elevation. 

In  the  high  bents  the  transverse  width  at  the 
bottom  is  so  great  that  the  temperature  move- 
ments make  it  necessary  to  provide  a  roller  bear- 
ing, similar  to  that  of  an  ordinary  bridge  truss, 
for  the  foot  of  one  column,  the  opposite  column 
being  seated  on  a  fixed  pedestal.  The  horizontal 
transverse  struts  are  built  channels  having  their 
webs  horizontal  and  their  flanges  turned  inward 
and  latticed.  The  X-braces  are  pairs  of  angles 
latticed  together,  one  member  being  continuous 
in  each  panel  and  the  other  cut  to  clear  it  at  their 
intersection  and  spliced  and  connected  to  it  with 
two  field-riveted  flange  cover  plates.  The  lon- 
gitudinal face  of  each  tower  is  X-braced  in  pan- 
els corresponding  with  those  of  the  transverse 
face  but  has  no  horizontal  strut  except  one 
at  the  foot.  The  X-braces  are  uniform  through- 
out, each  consisting  of  two  12-in.  channels  with 
vertical  webs  and  latticed  flanges.  One  of  them 
in  each  panel  is  continuous  and  the  other  is  cut 
to  clear  and  spliced  across  the  intersection  with 
web  plates.  The  struts  are  field-riveted  at  the 
ends  to  pairs  of  vertical  web-connection  plates 
shop  riveted  to  the  columns. 

The  single-track  viaduct,  as  first  erected,  has 
two  lines  of  longitudinal  girders  each  3  ft.  3 
in.  from  the  axis  of  the  viaduct.  Provision  is 
made  for  adding  two  more  duplicate  lines  of 
girders,  each  65^  ft.  beyond  the  original  line, 
when  it  is  decided  to  double-track  the  viaduct. 
The  40-ft.  girders,  about  syi  ft.  deep  over  all, 
are  all  fixed  at  both  ends  where  they  are  field- 
riveted  to  the  transverse  girders  at  the  tops  of 
the  towers.  The  8o-ft.  girders,  9  ft.  deep,  are 
similarly  connected  to  the  tower  girders  at  the 
fixed  ends.  Expansion  bearings  are  provided  fpr 
the  80-ft.  girders  on  both  abutments  and  at  one 
of  every  second  span,  making  a  series  of  portals 
at  intervals  of  240  ft.  where  they  have  sliding 
seats  on  planed  bed  plates.  The  transverse 
tower  girders  have  deep  web  pockets  to  receive 
the  sliding  ends  at  the  expansion  points. 

The  upper  ends  of  the  top  sections  of  the 
columns  have  very  deep  and  wide  flange  cover 
plates,  projecting  a  considerable  distance  from 
the  inner  face  of  the  column,  which  in  reality 
form  the  end  sections  of  the  webs  of  the  trans- 
verse girders  and  are  field-riveted  to  outside 
cover  splices  shop-riveted  to  the  latter.  This  ar- 
rangement greatly  simplifies  the  construction  and 
facilitates  the  erection,  allowing  the  location  of 
all  field-driven  rivets  in  accessible  positions.  The 
center  sections  of  the  transverse  girders  "are 
13  ft.  long  and  are  shop-riveted  complete  to  the 
webs  and  are  connected  by  the  top  flange  cover 
plates  and  by  vertical  longitudinal  diaphragms 
in  the  planes  of  the  longitudinal  girders.  The 
fixed  and  expansion  end  middle  sections  weigh 
9,100  lb.  and  13,800  lb.  respectively,  and  are 
found  to  be  easily  handled  and  assembled  in  the 
field.  The  diaphragms  are  provided  with  man- 
holes to  make  the  interior  of  the  header  girders 
accessible  for  painters  and  inspectors  after  erec- 
tion. The  fixed  ends  of  the  longitudinal  gird- 
ers are  field  riveted  to  the  webs  of  the  trans- 
verse girders  with  42  rivets  each,  driven  from  the 
outside  with  pneumatic  hammers,  sufficient  space 
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being  provided  betwen  the  webs  to  hold  up  against 
the  heads  of  the  rivets.  The  top  flanges  of  ad- 
jacent longitudinal  girders  are  connected  across 
the  transverse  girders  by  cover  plates  field-riv- 
eted to  all  three  girders  except  where  they  are 
bolted  through  slotted  holes  to  the  expansion 
ends  of  the  sliding  girders. 

The  longitudinal  girders  are  braced  together 
with  transverse  angle  frames,  top  lateral  struts 
atid  zig-zag  angles,  thus  making  horizontal  wind 
trasses  6yi  ft»  deep  on  centers  and  40  and  80 
ft.  long.  In  order,  to  transmit  the  horizontal 
shear  at  the  ends  of  the  span  to  the  tops  of 
the  tower  columns  without  producing  a  bending 
moment  in  the  transverse  girders,  the  end  trans- 
verse struts  are  spaced  about  4'A  ft.  beyond  the 
transverse  girders  and  the  lateral  angles  termi- 
nating there  connect  with  horizontal  knee-braced 
struts  running  directly  to  the  column  tops.  These 
struts  will  be  removed  when  the  viaduct  is  dou- 
ble-tracked and  an  additional  set  of  lateral  brac- 
ing is  put  in  on  each  side  of  the  two  center  gird- 
ers, as  indicated  by  dotted  lines  on  the  plan 
diagram. 
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Cross  ties  10  in.  deep  and  16  in.  .ipart  on  cen- 
ters are  laid  on  the  top  flanges  of  the  stringers, 
to  which  every  fourth  one  is  hook  bolted  at  both 
ends.  Every  fourth  tie  is  16  ft.  long  with  a  pro- 
jection beyond  one  side  of  the  track  to  carry  a 
5-ft.  sidewalk  with  2x9-in.  longitudinal  plank  16 
ft.  long.  The  ends  of  the  long  ties  carry  a 
wooden  lattice  girder  hand-rail  4  ft.  deep  with  a 
5x5-in.  vertical  posts  8  ft.  apart  securely  bolted 
to  the  ends  of  the   ties.     The   intermediate   ties 
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are  10  ft.  long  and  every  other  one  is  bolted 
to  the  5x8-in.  guard  timbers.  All  high  viaducts 
on  the  Erie  Railroad  have  wooden  hand  rails  as 
the  appearance  o£  their  heavy  lines  is  considered 
better  than  that  of  a  lighter  construction.  An 
effort  is  always  amde  to  accentuate  the  columns 
and  the  top  line  of  the  structure  and  to  simplify 
the  bracing,  so  that  the  main  supporting  elements 
may  not  be  confused  by  a  network  of  insignifi- 
cant members. 

The  tower  girders  are  38  ft.  10^  in.  long  over 
all  and  their  webs  are  two  5^-in.  plates  108  in. 
deep,  shop-spliced  with  four  rows  of  rivets  in 
a  pair  of  cover  plates.  The  flanges  are  made 
of  a  pair  of  6x6x^-in.  angles  and  three  l6j4-in. 
cover  plates,  one  of  them  full  length.  Pairs  of 
5x3^x>i-in.  angles  with  fillers  divide  the  gird- 
ers into  6j4-ft.  panels. 

The  transverse  girders  have  I20x5^-in.  single- 
piece  web  plates  26}4  in-  apart  in  the  clear  with 
6x6x-y8-in.  bottom  flange  angles.  The  6x4x^- 
in.  top  flange  angles  have  their  horizontal  flanges 
turned  inward  to  clear  the  longitudinal  girders 
and  are  shop-riveted  to  the  27xf^-in.  cover  plates. 
At  the  ends  of  the  fixed  longitudinal  girders 
the  webs  are  connected  by  diaphragms  62I/2  in. 
deep  in  the  planes  of  the  longitudinal  girder  webs. 
At  the  expansion  connections  the  diaphragms 
are  extended  to  the  full  depth  of  the  girder  be- 
tween flange  angles,  to  reinforce  thoroughly  the 
pocket  connections  and  are  provided  at  the  bot- 
tom with  i8x24-in.  manholes  to  give  access  to 
the  center  part  for  inspection,  painting  and  riv- 
eting. The  expansion  bearing  pockets  are  made 
of  a  pair  of  20x5^-in.  vertical  longitudinal  plates 
8  ft.  long  shop-riveted  to  the  webs  and  having 
at  the  bottom  an  i8^x20^-in.  reinforced  hori- 
zontal shelf  plate  with  a  planed  upper  surface  to 
receive  the  lower  flange  of  the  longitudinal  girder. 

The  feet  of  the  tower  columns  have  4  ft.  2 
in.  x  3  ft.  9  in.  base  plates  stiflfened  by  vertical 
transverse  flange  plates  and  heavy  connection 
angles,  and  provided  with  two  4x6-in.  slotted 
holes  just  clear  of  the  column  faces.  These 
holes  receive  the  2-in.  anchor  bolts  that  pass 
through  pockets  made  by  vertical  distributing 
angles  on  the  faces  of  the  columns  and  through 
254 -in.  holes  in  horizontal  .shelf  angles  fitted  to 
the  tops  of  the  vertical  angles  and  aflfording 
bearings  for  their  nuts.  The  fixed  column  base 
plates  are  seated  directly  on  the  carefully  dressed 
masonry,  but  the  bases  of  the  expansion  columns 
are  seated  on  nests  of  fifteen  3j4-in.  rollers  So  in. 
long  with  shoulder  bearings  in  ordinary  guide 
frames  and  center  slots  for  guide  ribs  on  the  bot- 
toms of  thg  base  plates  and  on  the  tops  of  the 
50x50x1  ^-in.  bed  plates.  Four  rollers  in  the 
center  of  each  nest  are  made  in  three  lengths 
each,  with  4-in.  spaces  between  the  ends  of  ad- 
jacent sections  of  the  same  rollers  to  provide 
slots  clearing  the  anchor  bolts.  The  expansion 
ends  of  longitudinal  girders  have  sliding  bearings 
on  all  towers,  but  at  the  abutments  they  are 
provided  with  Standard  cast-iron  shoes  and  ped- 
estals and  the  latter  are  seated  on  nests  of 
eight  3}i-m.  rollers  22  in.  Jong. 

The  superstructure  contains  about  4,042  tons 
of  steel  for  the  single  track  and  1,750  tons  addi- 
tional are  required  to  transform  it  to  a  double- 
track  structure. 

In  the  present  construction  of  the  viaduct  the 
two  lines  of  longitudinal  girders  are  spaced  close 
together  for  a  single  track  and  are  connected  to 
the  transverse  or  header  girders  near  the  centers 
of  the  latter.  j\fter  the  future  double-tracking 
of  the  structure,  the  addition  of  the  two  outer 
lines  of  girders  will  very  much  increase  the  width 
of  the  roadway  platform  and  extend  it  to  the  tops 
of  the  tower  columns,  thus  directly  transmitting 
to  them  the  various  horizontal  stresses  at  track 
level.  Meantime,  in  order  to  provide  for  the  lon- 
gitudinal traction  stresses,  the  first  panel  point 
of  each  long  span  is  braced  with  a  heavy  trans- 


verse cross  strut  and  from  its  ends  diagonal 
struts  are  run  to  the  tops  of  the  towers,  as  indi- 
cated in  the  general  plan,  thus  directly  connect- 
ing the  main  girders  with  the  columns  and  pro- 
viding for  the  transmission  of  the  stresses 
through  the  tower  bracing  to  the  ground. 

The  Eric  Railroad  construction  department  is 
under  Mr.  J.  M.  Graham,  vice-president,  and 
Mr.  Francis  Lee  Stuart,  chief  engineer,  under 
whose  direction  the  viaduct,  including  the  foun- 
dations, was  designed  by  Mr.  Mason  R.  Strong, 
engineer  of  bridges  and  buildings,  with  the  as- 
sistance of  Mr.  F.  A.  Howard,  assistant  engin- 
eer of  bridges  and  buildings.  The  erection  is  be- 
ing done  by  the  bridge  and  building  department 


Standard  Test  for  Fireproof  Floor  Constmction. 

Jvcpurted  by  the  Committee  on  Fireproofing  Materials  of 
the  American  Society  for  Testing  Materials. 
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under  the  charge  of  Mr.  W.  H.  Wilkinson,  in- 
spector of  bridges.  The  steelwork  was  fabricated 
by  the  McClintic-Marshall  Construction  Co. 


Bituminous  Prepabations  for  protecting 
structural  steel  were  strongly  recommended  by 
Mr.  Bertram  Blount  at  the  British  Engineering 
Conference  last  month.  Natural  bitumen  is  per- 
manent but  costly ;  coal  tar  boiled  so  that  the 
coating  shall  be  neither  brittle  nor  sticky,  is  al- 
most as  durable  and  is  cheap  enough.  Its  use  is 
limited  by  aesthetic  considerations,  but  as  these 
are  chiefly  based  on  convention,  Mr.  Blount  be- 
lieves that  the  engineer  who  insists  on  finishing 
a  bridge  with  tar  may  be  regarded  as  a  poineer 
in  the  art  of  embellishment.  Until  that  time 
bituminous  materials  can  be  freely  used  for  all 
structures  not  too  conspicuous.  Where  the  work 
is  exposed  to  boiler-gases,  such  as  overhead 
bridges  and  station  roofs,  complete  coating  with 
a  good  layer  of  hot  bitumen,  he  believes  to  have 
so  much  practical  advantage  over  paint  that  no 
question  of  appearance  should  be  permitted  con- 
sideration. Whether  paint  or  tar  is  used,  the 
metal  should  be  thoroughly  cleaned  from  scale 
and  rust  immediately  before  the  coating  is  ap- 
plied. For  structural  steelwork,  such  as  the 
frames  of  buildings  or  frame  foundations,  there 
is  no  preservative  so  good  as  lime  or  cement  con- 
crete, Mr.  Blount  said.  It  is  essential  that  the 
concrete  hould  be  dense  and  rich  in  cement,  and 
that  the  cement  or  lime  should  be  unexception- 
able. Steel  protected  in  this  way  need  not  first 
be  cleaned  from  scale  and  rust. 


The  test  structure  may  be  located  at  any  place 
convenient  to  the  applicant,  where  all  the  neces- 
sary facilities  for  properly  conducting  the  test 
are  provided.  The  test  structure  may  be  con- 
structed of  walls  of  any  material  not  less  than 
12  in.  thick,  properly  buttressed  on  all  sides. 
The  floor  construction  to  be  tested  shall  form 
the  roof  of  the  test  structure.  At  a  height  oi 
not  less  than  2  ft.  6  in.,  nor  more  than  ^  ft. 
above  the  ground  lev^l,  a  metal  grate,  properly 
supported,  shall  be  provided,  covering  the  whole 
inside  area  of  the  building.  In  the  walls  below 
this  grate  level,  draught  openings  shall  be  pro- 
vided, as  many  as  possible,  furnishing  openings 
with  an  aggregate  area  of  not  less  than  i  sq. 
ft.  for  every  10  sq.  ft.  of  grate  surface.  Means 
for  temporarily  closing  these  openings  should 
be  provided.  In  the  wall,  immediately  above  the 
grate  level,  a  firing  door,  3  ft.  6  in.  by  5  ft.  high, 
must  be  provided  in  the  side  of  the  building 
at  right  angles  to  the  floor  beams.  A  second 
door  must  be  added  when  the  span  of  the  floor 
slab    under   test    exceeds    10    ft. 

Flues  should  be  supplied  at  each  of  the  cor- 
ners, and  oftener  in  case  of  a  test  structure  ex- 
ceeding 250  sq.  ft.  of  grate  surface,  with  suffi- 
cient opening  to  insure  a  proper  draught,  se- 
curely supported  and  disposed  at  the  sides  of 
the  structure  in  such  manner  as  not  to  rest  on 
the  floor  under  test.  In  no  case  should  a  flue 
area  be  less  than   180  sq.  in. 

The  horizontal  dimensions  of  the  test  struc- 
ture will  depend  upon  the  number  and  the  span 
of  the  systems  under  consideration.  The  clear 
span  of  the  floor  beams  is  to  be  14  ft.  The  dis- 
tance between  floor  beams,  or  span  of  slab,  may 
be  varied  according  to  the  design  of  the  sys- 
tem to  be  tested,  and  should  be  as  near  as  pos- 
sible to  usual  practice.  The  underside  of  the 
construction  under  test  must  be  not  less  than  9 
ft.  6  in.  nor  more  than  10  ft.  above  the  grate 
level. 

The  construction  to  be  tested  should  be  de- 
signed for  a  working  load  of  150  lb.  per  square 
foot,  and  no  more.  This  load  to  be  uniformly 
».  distributed  without  arching  effect,  and  to  be 
carried  on  the  floor  duiing  the  fire  tost.  The 
floor  may  be  tested  as  soon  after  construction 
as  desired,  but  within  forty  days.  Artificial  dry- 
ing will  be  allowed  if  desired.  The  floor  is  to 
be  subjected  to  the  continuous  heat  of  a  wood 
fire,  averaging  not  less  than  1.700°  F.  for  four 
hours. 

The  heat  obtained  shall  be  measured  by  means 
of  standard  pyrometers,  under  the  direction  of 
an  experienced  person.  The  type  of  pyrometer 
is  immaterial  so  long  as  its  accuracy  is  secured 
by  proper  standardization.  The  heat  should  be 
measured  at  not  less  than  two  points  when  the 
main  floor  span  is  not  more  than  10  ft.,  and  one 
additional  point  when  it  exceeds  10  ft.  Tempera- 
ture readings  at  each  point  are  to  be  taken  every 
three  minutes.  The  heat  determination  shall 
be  made  at  points  directly  beneath  the  floor  so 
as  to  secure  a, fair  average. 

At  the  end  of  the  heat  test  a  stream  of  water 
shall  be  directed  against  the  underside  of  the 
floor,  discharged  through  a  ij^-in.  nozzle,  under 
60  lb.   nozzle   pressure,   for   ten   minutes. 

After  the  floor  has  sufficiently  cooled  the  load 
on  the  same  shall  be  increased  to  600  lb.  per 
square   foot,   uniformly   distributed. 

The  test  shall  not  be  regarded  as  successful 
unless  the  following  conditions  are  met:  No 
fire  or  smoke  shall  pass  through  the  floor  during 
the  fire  test ;  the  floor  must  safely  sustain  the 
loads  prescribed ;  the  permanent  deflection  must . 
not  exceed  one-eighth  inch  for  each  foot  of 
span  in  either  slab  or  beam. 
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The  Berger  Building.  Pittsburg. 


The  6oxgo-ft.,  15-story  Berger  Building  at  the 
comer  of  14th  .\ve.  and  Grant  St.,  Pittsburg, 
Pa.,  is  an  example  of  extremely  simple  and 
regtilar  construction  of  a  steel  cage  office  build- 
ing of  moderate  height.  The  plan  is  a  parallelo- 
gram with  the  ends  skewed  ii!i  inches  on  the 
long  side.  This  diflference  is  all  concentrated 
in  the  end  panels  of  the  floor,  so  that  the  12 
intermediate  panels  are  rectangular,  and  the  six 
in  the  center  of  the  building  are  all  15  ft.  wide 
and  16  ft.  long,  the  others  varjing  from  15  ft. 
to  20  ft.  lYi  in.  "Trom  the  basement  to  the  fif- 
teenth floor  inclusive  the 'beam  framing  is  the 
same  in  each  stor>-,  and  is  of  the  simplest  pos- 
sible description,  consisting  of  single  longitudinal 
and  transverse  I-beams  on  the  center  lines  of 
the  columns  except  for  the  wall  girders  which 
are  riveted  on  the  outer  faces  of  the  columns, 
and  having  no  intermediate  beams  or  girders 
whatever  except  in  the  two  intermediate  panels 
containing  the  elevator  and  stair-well.  The  main 
beam,  therefore,  supporu  the  Johnson  system 
floor  arches,  made  with  6-in.  blocks  and  a  maxi- 
mum span  of  15  ft.,  and  are  proportioned  for  a 
dead  load  estimated  at  65  lb.  per  square  foot, 
and  for  a  hve  load  of  100  lb.,  on  all  but  the 
roof,  which  is  proportioned  for  dead  and 
live  loads  of  65  lb.  and  60  lb.  per  square  foot 
respectively.  The  I-beams  vary  from  7  in.  15  lb. 
to  15  in.  60  lb.,  and  in  all  cases  are  connected 
to  the  colnmn  with  simple  top  and  bottom  hori- 
zontal flange  angles. 

The  columns  are  made  in  two-story  lengths, 
except  in  the  upper  section,  which  are  three 
stories  long.  All  wall  columns  are  spliced  S'A 
ft  and  all  interior  columns  iiH  '"■  above  fin- 
ished floor  level.  The  first  story  is  16  ft.  high 
and  those  above  it  are  uniformly  11  ft.,  except 
the  fifteenth  story  which  is  16^  ft  from  the 
floor  line  to  the  highest  point  of  the  roof.  This 
gives  the  roof  a  total  height  of  175  ft.  above 
the  first  floor  or  2C»  ft.  above  the  sub-basement 
floor.  All  columns  have  an  I-shaped  cross-section 
made  with  two  pairs  of  flange  angles  and  a 
web  plate.  The  lightest  column  section  is  made 
with  four  Sx3}4x5/i6-in.  angles  and  a  14x5/16- 
in.  web  plate  about  36^4  ft.  long  and  extends 
through  the  thirteenth,  fourteenth  and  fifteenth 
stories  and  supports  the  main  roof.  The  heaviest 
column  section  is  proportioned  for  a  static  load 
of  554,000  lb.  plus  wind  stress,  and  is  made  with 
four  6x6xJ4-in.  angles,  one  I4xj4-in.  web  plate 
and  four  I4xj4-in.  cover  plates  and  is  30  ft.  9  in. 
long  extending  from  the  sub-basement  floor  to 
above  the  first  floor.  All  ,of  the  other  columns 
have  a  uniform  length  of  22  ft.  and  a  cross- 
section  varying  between  the  limits  already  men- 
tioned, but  terminating  in  the  basement  and  sub- 
basement  stories  with  a  uniform  dimension  of 
l2-in.  flange  and  14-in.  web  made  with  either 
4x6  or  6x6-in.  flange  angles. 

All  columns  have  simple  cast-iron  pedestals  21 
in.  high  seated  on  solid  rock,  except  adjacent  to 
the  next  building,  where  in  order  to  bring  them 
close  to  the  party  line  the  pedestals  are  seated 
on  grillages  of  lo-in.  I-beams  5  or  6  ft.  long, 
which  distribute  the  pressure  longitudinally.  The 
wall  columns  are  enclosed  in  interior  pilasters 
made  by  extensions  of  the  brickwork.  On  the 
two  street  fronts  two  lo-in.,  15-lb.  fascia  chan- 
nels to  support  the  metal  cornice  are  carried 
about  2  ft  and  3^2  ft.  beyond  the  centers  of  the 
wall  columns  by  cantilever  girders  each  of  which 
consist  of  a  pair  of  lo-in.,  15-lb.  channels  back  to 
back  with  a  solid  web  gusset  plate  riveted  be- 
tween their  inner  ends  to  give  connection  to  the 
face  of  the  column. 

The  exterior  walls  are  carried  at  every  story 
'by  plate  girders  made  with  a  20^-in.  web  plate 
and    four   S'Axj'/i-in.    flange    angles,   both    webs 


and  angles  varjing  slightly  in  thickness  to  cor- 
respond with  the  different  surfaces.  The  lower 
outside  flange  angle  is  made  full  length,  the 
other  three  flange  angles  of  each  girder  are  cut 
to  clear  the  columns  and  the  web  plates  are  field 
riveted  across  the  column  flanges  except  in  four 
cases  where  the  corner  columns  have  connection 
angles  to  receive  the  girders  at  right  angles  to 
their  flanges.  In  all  cases  below  the  thirteenth 
floor  the  girder  web  is  made  in  three  sections 
with  the  short  end  pieces  projecting  from  two 
to  four  feet  above  or  below  the  top  or  bottom 
flanges  of  the  girder  to  form  gusset-plate  knee- 
braces  in  the  comers  of  the  panels  made  between 
the  columns  and  girders.  The  inclined  edges 
of  the  knee  brace  plates  are  stiffened  with  pairs 
of  3x3-in.  angles  below  the  tenth  floor  in  two 
sides  of  the  building  and  below  the  third  floor  in 
the  third  side.    Those  of  the  fourth  side  on  the 


Column  with  Wind  Bracing  Connections. 

4th  Ave.  front  not  being  stiffened  at  all.  On 
the  party  side  of  the  building  the  knee  braces 
are  placed  on  the  under  sides  of  the  girders  in 
the  sub-basement,  basement  and  first  story. 
Otherwise  they  are  throughout  as  above  de- 
scribed. Exposed  braces  are  carried  across  the 
court  at  the  eighth  and  thirteenth  floors  and 
roof. 

The  building  contains  about  950  tons  of  struc- 
tural steel  which  was  fabricated  at  the  Ambridge 
plant  of  the  American  Bridge  Co.  Mr.  S.  S. 
Beman  was  the  architect,  and  Mr.  N.  Ronne- 
berg  was  the  structural  engineer. 


BiTULiTHic  Pavements  may  be  laid  in  Iowa 
cities  under  a  decision  recently  made  by  the  Su- 
preme Court  of  that  State  in  Saunders  v.  Iowa 
City  et  al.,  in  N.  W.  Rep.,  529.  The  court  rules 
that  the  bitulithic  monopoly  cannot  be  considered 
odious  in  the  eye  of  the  law.  The  field  for  the 
use  of  paving  materials  and  methods  is  limited, 
the  court  considered,  and  if  cities  may  not  avail 
themselves  of  new  discoveries  in  this  line,  little 
encouragement  will  be  given  to  invention,  and  we 
must  depend  upon  the  cobblestones  of  our  fore- 
fathers. If  the  material  for  a  pavement  selected 
in  a  legal  way  is  wholly  or  partly  patented,  there 
cannot  be  absolutely  free  competition,  and  where 
that  is  impossible,  the  court  decided,  the  Legis- 
lature never  intended  that  improvements  should 
cease  or  antiquated  methods  only  be  adopted. 


Sampling  Coal  for  Grovemment  Buildings. 

The  methods  adopted  by  the  Treasury  Depart- 
ment in  purchasing  coal  for  use  in  federal  build- 
ings were  described  in  the  Engineering  Record 
April  6  and  formed  the  general  subject  of  three 
papers  read  at  the  recent  convention  of  the 
.American  Society  for  Testing  Materials,  as  re- 
ported in  the  Current  News  Supplement  of  this 
journal  on  June  29.  An  important  lesson  of  the 
experience  gained  to  date  in  purchasing  coal  on 
the  thermal  unit  and  ash  basis  is  the  necessity 
of  taking  great  care  in  sampling  coal,  so  as  to 
obtain  a  fair  average.  This  was  particularly 
shown  in  the  paper  presented  to  the  convention 
by  Messrs.  J.  A.  Holmes  and  D.  T.  Randall,  of 
the  U.  S.  Geological  Survey,  based  on  three 
years'  experience  in  comparing  samples  obtained 
in   the    mine   and    from    cars.      Two   methods   of 
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Wind  Brace,  Berger  Building. 

sampling  have  been  tried.  In  one  the  sample  is 
taken  and  impurities  discarded  in  accordance 
with  instructions  to  miners  for  separating  foreign 
matter  from  the  coal.  This  method,  when  checked 
by  samples  taken  from  coal  shipped  in  cars  under 
ordinary  working  conditions,  shows  that  mine 
samples  are  usually  considerably  better  than  the 
actual  delivery,  dtie  to  the  failure  of  the  miner 
to  fully  carry  out  instructions.  This  difference 
may  be  indicated  by  comparison  of  the  ash  con- 
tent of  the  coal  in  the  two  cases.  The  average 
results  show  for  run-of-mine  coal  30  per  cent, 
more  ash  in  the  coal  delivered  than  in  the  mini 
sample.  The  other  method  of  mine  sampling 
follows  as  nearly  as  possible  the  actual  methods 
which  the  miners  follow,  regardless  of  what  their 
instructions  may  be.  By  this  method  samples 
may  be  secured  by  an  experienced  inspector  which 
correspond  very  closely  with  the  car  deliveries, 
but  considerable  time  is  required  for  observing 
the  work  of  the  miners  in  different  parts  of  the 
mine,  and  the  judgment  of  the  inspector  is  de- 
pended upon  to  secure  the  result. 

In  both  methods  the  following  precautions  are 
taken  by  the  inspector  to  secure  a  correct  sample. 
\  vertical  cut  is  made  over  the  face  of  the  coal 
and  the  cuttings  are  caught  upon  a  waterproof 
blanket  which  is  spread  upon  the  floor  of  the 
mine.  Impurities  are  rejected,  in  accordance 
either  with  the  instructions  or  with  the  usual 
miners'  practice,  and  after  being  crushed  to  yi-in. 


July  6,  1907. 

pieces  or  smaller,  the  coal  is  thoroughly  mixed. 
It  is  then  quartered  down  and  the  resulting  sam- 
ple is  placed  in  a  metal  can  holding  about  one 
quart  and  sealed  air  tight.  All  of  this  work  is 
done  in  the  mine  where  the  sample  is  taken  and 
as  rapidly  as  possible  to  avoid  loss  of  moisture:. 
A  full  description  of  these  methods  and  results 
may  be  found  in  the  Geological  Survey  Bulletin 
No.  290. 

Samples  as  usually  furnished  from  mines  are 
not  to  be  depended  upon  as  representing  the  coal 
which  will  be  delivered.  This  difference  is 
mainly  due  to  failure  of  the  miners  to  obey  in- 
structions  regarding   the   rejection  of  impurities, 
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ever,  establish  the  general  character  of  the  coal 
and  mdicates  what  may  be  expected  under  favor- 
able circumstances. 

During  the  past  winter  samples  of  coal  from 
several  of  the  Government  buildings  in  Washing- 
ton were  secured  by  members  of  the  Fuel-Test- 
ing Division  of  the  Geological  Survey  and  the 
analyses  were  made  by  the  Chemical  Laboratory 
conducted  by  this  division  under  direction  of 
Prof.  N.  W.  Lord,  of  Ohio  University.  Samples 
were  usually  taken  from  the  coal  as  it  was  being 
unloaded  from  the  cars  or  from  wagons.  In  the 
case  of  car  deliveries  it  has  been  found  that  it 
is  neces,sary  to  take  small  quantities  from  many 


Complete  Steel  Framework,   Berger  Building. 


to  differences  in  the  quality  of  the  coal  in  different 
parts  of  the  mine,  and  to  the  fact  that  different 
beds  of  coal  are  often  mined  at  the  same  time 
and  the  output  mixed.  Lack  of  cars  in  mining 
and  in  preparation  of  coal  for  the  market  ex- 
plains in  a  great  measure  the  variation  in  the 
amount  of  ash  in  the  coal  delivered  from  the  same 
mine  at  different  times.  In  sections  of  the  coun- 
try where  coal  is  washed  variation  in  the  quality 
may  be  considerable,  due  to  the  carelessness  of 
the  attendant  in  charge  of  the  washery.  Thi; 
tendency  with  persons  inexperienced  in  sampling 
is  to  select  a  sample  much  better  than  the  average 
product.  In  many  cases  samples  are  taken  by 
selecting  a  nice  looking  lump,  breaking  it  down 
and  shipping  it  in  a  cloth  sack,  thus  allowing  the 
moisture  to  evaporate.  Such  a  sample,  of  course, 
represents  the  best  coal  in  the  mine  and  (unin- 
tentionally, in  most  cases)  establishes  a  much 
higher  value  than  can  be  commercially  delivered. 
The  mine  sample,  if  properly  taken,  does,  how- 


parts  of  the  car  as  it  is  being  unloaded,  in  order 
to  obtain  a  fair  sample,  for  the  reasons  that  the 
coal  is  often  brought  to  the  car  from  different 
parts  of  the  mine,  and  in  transit  the  heavier  por- 
tions of  the  coal  tend  to  settle  to  the  bottom. 
The  analysis  of  samples  from  the  top  and  bottom 
of  cars  often  show  very  considerable  differences 
in  the  percentages  of  ash.  In  case  coal  is  deliv- 
ered to  the  buildings  in  wagons  and  stored  in 
bins,  it  is  preferred  to  obtain  the  sample  by 
taking  a  small  quantity  from  each  load  or  at  reg- 
ular intervals  as  the  wagons  are  being  dumped 
into  the  bins.  In  cases  of  small  deliveries  of 
anthracite  coal  it  has  been  found  satisfactory  to 
take  samples  from  a  number  of  points  over  the 
surface  of  the  coal  when  it  has  been  impossible 
to  channel  through  the  bin,  which  is  preferred 
when  practicable. 

These  samples  vary  from  lOO  to  500  lb.,  ac- 
cording to  the  amount  of  coal  delivered.  The 
coal  is  collected  on  shovels  in  such  a  manner  as 
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to  represent  the  delivery  as  closely  as  possible, 
and  is  placed  in  closed  cans,  each  holding  about 
60  lb.,  which  are  locked  when  filled.  These  sam- 
ples are  then  sent  to  the  laboratory  crushing  room 
in  the  Geological  Survey  Building  and  crushed 
in  a  small  rotary  crusher  to  ^-in.  pieces  or 
smaller.  The  crushed  coal  is  automatically  di- 
vided into  quarters  by  passing  through  a  special 
sampling  tube  designed  by  the  chemical  division. 
The  resulting  sample  is  further  reduced  by  quar- 
tering until  a  quart  sample  is  secured.  Pre- 
caution is  taken  throughout  the  work  to  prevent 
loss  of  moisture.  "' 


Waste    Heat    Boilers    for    Copper    Smelting 
Furnaces. 


An  interesting  smoke  flue  boiler  installation  has 
recently  been  made  at  the  smelting  plant  of  the 
Colusa-Parrot  Mining  &  Smelting  Co.,  at  Butte, 
Mont.,  for  th<  utilization  of  waste  heat  from  the 
copper  smelting  furnaces.  The  installation  fol- 
lows in  general  hnes  the  practice  that  has  been 
customary  in  steel  mills  for  the  utilization  of 
heat  from  reverberatory  and  similar  furnaces, 
but  in  plants  where  chemical  processes  are  in- 
volved, the  difficulties  attending  the  use  of  the 
smoke  flue  boilers  have  prevented  its  more  gen- 
eral adoption.  While  in  furnaces  for  heating 
metals  for  forging  and  working,  the  waste  gases 
of  combustion  carry  little  soot  and  dust,  where 
chemical  processes  like  smelting  and  ore  roasting 
are  involved,  such  large  amounts  of  dust  and 
friable  matter  are  carried  over  from  the  ore  that 
considerable  difficulty  is  usually  experienced  in 
the  operation  of  the  boiler,  owing  to  the  rapid 
accumulation  of  this  flue  dust  on  the  boiler  tubes, 
with  consequent  reduction  of  their  heat-absorbing 
capacity.  Especially  in  the  case  of  copper  smelt- 
ing furnaces  is  this  difficulty  encountered,  so  that 
only  boilers  whose  heating  surfaces  may  bf 
quickly  and  effectively  cleaned  while  in  opera- 
tion, are  adaptable,  and  those  of  the  water-tube 
type  with  inclined  tubes  have  been  found  in  prac- 
tice to  be  the  more  desirable.  Moreover,  this  dust 
and  friable  matter  carries  a  considerable  quantity 
of  metal,  so  that  its  recovery  by  deposition  in  any 
manner  is  both  desirable  and  profitable. 

There  are  three  matte  furnaces  at  the  Colusa- 
Parrot  smelters,  each  having  chimney  flues  32  x 
45  in.  in  cross  section,  which  were  formerly  con- 
nected directly  into  tall  stacks.  The  furnaces 
are  all  of  the  reverberatory  type,  with  5xi0-ft. 
grates,  and  are  fired  with  coal,  the  waste  gases 
formerly  passing  to  the  stacks  at  temperatures 
ranging  from  1,500°  to  2,000°.  In  the  applica- 
tion of  the  waste-heat  boilers  to  the  furnaces,  it 
was  the  desire  so  to  arrange  the  flue  gas  con- 
nections that  a  by-pass  might  be  secured  for  use 
in  case  it  might  be  necessary  to  take  the  boilers 
out  of  service,  and  accordingly  provisions  were 
made  for  the  boilers  at  the  front  corners  of  the 
furnace  settings,  on  the  opposite  sides  from  the 
by-passes.  The  matte  furnaces  are  located  51  ft 
apart  between  centers,  which  allowed  fully  24  ft. 
between  the  settings ;  at  the  front  and  above  these 
spaces  at  one  end  substantial  platforms  17  x  24  ft. 
in  size  were  erected  upon  which  the  boilers  are 
supported.  The  platforms  are  elevated  about 
7  ft.  above  the  main  floor  level  in  order  to  bring 
the  heating  surfaces  of  the  boilers  at  a  con- 
venient level  above  the  flue  gas  connections.  The 
platforms  consist  of  four  latticed  posts  under 
the  corners  of  the  boilers,  upon  which  are  car- 
ried i2-in.  I-beams  transverselj',  that  support  six 
lo-in.  I-beams,  24  ft.  in  length,  three  under  either 
side  of  each  boiler.  The  platform  is  extended 
about  3Y3  ft.  on  all  sides  of  the  boiler  and  is 
fitted  with  a  railing  to  form  a  working  gallery. 

The  details  of  arrangement  of  the  flue  connec- 
tion to  the  boiler  are  shown  in  the  accompanying 
drawing.     From  the  furnace  a  flue  outlet,  32  x  45 
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in.  in  section,  Ls  carried  up  directly  to  the  combus- 
tion chamber  of  the  boiler;  directly  above  this  is 
located  the  boiler.  The  course  of  the  waste  gases 
is  from  the  furnace  through  the  flue  to  the  com- 
bustion chamber  under  the  boiler  and  thence  up- 
ward through  the  beating  surface  of  the  boiler 
and  discharging  through  a  special  breeching  which 
extends  to  a  flue  leading  to  a  settling  chamber 
and  stack.  The  settling  chamber  is  a  brick  duct, 
about  50  ft.  wide  x  19  ft.  high  inside  and  sev- 
eral hundred  feet  in  length.  The  chimney  is  a 
circular  brick  stack,  352J1  ft.  in  height,  which  is 
substantially  built  on  a  heavy  slag  foundation, 
the  reinforcement  of  the  latter  being  of  steel 
rods  and  bars,  around  which  the  slag  was  poured 
while  in  molten  state. 

The  boiler  used  with  each  Matte  furnace  is  a 
5l5-h.-p.  unit  of  the  Worthington  type,  built 
by  the  New  York  Safety  Steam  Power 
Cc  which  has  a  specially  designed  casing 
rendering  it  well  adapted  to  this  class  of  service. 
It  embraces  the  usual  Worthington  construction, 
consisting  of  a  centrally  located  horizontal  steam 
drtmi  with  inclined  banks  of  tubes,  the  steam 
drum  being  42  in.  in  diameter  by  20  ft.  long. 
There  are  6l  sections  of  water  tubes,  each  with 
eight  full-length  tubes  and  one  shorter  tube  con- 
necting with  the  lower  side  of  the  drum,  making 
549  tubes  in  all.  The  tubes  are  3  in.  in  diameter 
and  ID  ft.  in  length,  the  total  heating  surface  pre- 


any  time  desired  in  order  to  enable  this  cleaning 
to  be  done,  but  the  spaces  between  the  tubes 
may  be  kept  free  from  accumulations  through 
slotted  openings  in  the  lower  doors  at  both 
front  and  back,  through  which  bars  may  be  in- 
serted. The  slots  are  2  x  10  in.  in  size,  cut  through 
the  doors  in  line  with  the  openings  between  the 
headers  of  the  boiler,  and  are  covered  by  small 
flap  doors,  hinged  and  held  by  buttons  on  the 
main  doors.  Each  flap  door  covers  only  five  of 
these  openings,   so  that   it  will  be  seen  that  by 
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out  the  use  of  the  boilers  that  were  formerly 
operated  for  steam  production.  While  the  waste 
gases  formerly  went  to  the  stack  at  temperatures 
of  from  l,Soo°  to  2,000°  Fahr.  they  are  now  dis- 
charged at  a  temperature  of  about  500° ;  in  order 
to  provide  ample  draft,  a  tall  single  stack  was 
erected  to  replace  the  independent  stacks  that 
formerly  served  each  of  the  furnaces  separately. 
The  boiler  settings  are  also  found  effective  as 
settling  chambers,  considerable  amounts  of  the 
metal-bearing  material  Carried  over  from  the  fur- 
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Plan  of  Furnaces  and  Flues  at  the  Colusa-Parrot  Smelters. 


naces  being  reclaimed  from  the  combustion  cham- 
bers under  the  boilers,  for  return  to  the  furnace 
or  smelter. 


Traction  in  the  Detroit  River  Tunnel. 


Connection  between   Boiler  and   Furnace  Flue. 


sented  in  each  boiler  being  4,635  sq.  ft.  Apart 
from  its  size  the  boiler  presents  no  unusual  fea- 
tures with  the  exception  of  the  casing,  which  is 
of  special  design  to  permit  cleanmg  while  in  ser- 
vice, not  only  for  the  purpose  of  keeping  the  heat- 
ing surface  free  from  dust  and  matter  deposited 
from  the  furnace,  but  also  to  enable  this  material 
to  be  reclaimed  for  return  to  the  smelter. 

The  entire  outer  casing  of  the  boiler,  which 
is  of  the  ustial  sheet  metal  construction,  is  formed 
of  hinged  doors,  of  which  there  are  two  on  each 
end  and  six  on  either  side,  to  facilitate  the  clean- 
ing of  the  heating  surfaces.  The  by-pass  flues 
permit  any  boiler  unit  to  be  cut  out  of  service  at 


Traction  in  the  Detroit  River  Tunnel  now 
under  construction  will  be  conducted  at  first  with 
six  loo-ton  direct-current  locomotives  of  the 
swivel  truck  type,  with  geared  motors.  Each 
locomotive  is  designed  to  haul  a  900-ton  train  up 
a  2  per  cent,  grade  at  a  speed  of  10  miles  per 
hour.  Current  for  operating  the  motors  will  be 
taken  from  a  third  rail  by  contact  shoes.  Power 
for  the  operation  will  be  purchased  from  the  De- 
troit Edison  Co.,  and  will  be  delivered  at  a  sub- 
station at  a  potential  of  4,400  volts  and  a  fre- 
quency of  60  cycles.  At  the  sub-station  two 
i,ooo-kw.  synchronous  motor-generator  sets  will 
be  installed  for  supplying  direct  current  to  the 
third  rail. .  The  yards  and  approaches  to  the  tun- 
nel will  be  lighted  by  arc  lamps  while  the  tunnel 
itself  will  be  lighted  by  incandescent  lamps. 
Alternating  currents  from  the  main  power  supply 
at  a  frequency  of  60  cycles  will  be  used  on  the 
lighting  circuits.  For  draining  the  tunnel  there 
will  be  five  sumps,  each  fitted  with  a  pair  of 
centrifugal  pumps  driven  by  induction  motors. 
The  sub-station  will  be  provided  with  a  regulat- 
ing storage  battery  to  carry  the  fluctuations  of 
the  load.  The  electrical  equipment  of  the  tunnel 
will  be  furnished  by  the  General  Electric  Co. 


opening  but  one  of  these  doors  at  a  time,  the 
boiler  may  be  cleaned  while  it  is  in  operation 
without  sensibly  interfering  with  the  draft.  The* 
operation  of  the  cleaning  bar  through  the  slot 
openings  keeps  the  boiler  free  from  any  deposit 
between  the  tubes  vertically,  while  the  side  doors 
permit  the  introduction  of  a  nozzle  to  blow  the 
dust  from  the  tubes  horizontally. 

In  operation  the  waste  heat  boiler  units  have 
been  very  successful,  it  having  been  found  that, 
with  this  arrangement  of  flue  connections,  there 
is  no  diminution  in  the  capacity  or  economy  of 
the  matte  furnaces,  and  sufficient  steam  is  pro- 
duced for  the  operation  of  the  entire  plant,  with- 


A  22-Degree  Curve  on  the  Canadian  Pacific 
Ry.,  between  Golden  and  Field,  B.  C,  known  as 
Kicking  Horse  Pass  curve,  has  recently  been  re- 
placed by  a  new  cut-off  with  maximum  curvature 
of  8  deg.,  which  involves  a  tunnel  693  ft.  long. 
The  old  curve  was  on  a  detour  line  around  a 
bend  in  the  Kicking  Horse  River,  which  had  been 
made  necessary  by  the  caving  in  •of  the  old  "Mud 
Tunnel"  20  years  ago;  the  detour  was  2,880  ft 
long.  7SS  ft-  of  which  was  curved  to  a  radius  of 
262  ft,  so  that  no  elevation  of  the  outer  rail  was 
possible  on  account  of  "cornering"  of  passenger 
coaches.     The  cut-of?  shortens  the  line   1,192  ft 


July  6,  1907. 

The  New  Settling  Basins  and  Other  Improve- 
ments to  the  St.  Louis,  Mo.,  Water- 
Supply  System. 


The  water  supply  for  the  city  of  St.  Louis  is 
drawn  from  the  Mississippi  River  at  the  Chain 
of  Rocks,  10  miles  above  the  business  section  of 
the  city.  At  this  point  a  tunnel  extends  under 
the  river  to  an  intake  tower  in  the  channel  of 
the  latter,  and  is  connected  at  the  shore  end 
to  low-service  pumps  in  a  station  building 
500  ft.  back  from  the  edge  of  the  river 
bank.  These  pumps  deliver  at  present  to 
a  series  of  six  large  settling  basins  imme- 
diately downstream  from  the  pumping  sta- 
tion, the  six  basins  having  a  combined  capacity 
of  180,000,000  gal.  From  these  basins  the  set- 
tled water  flows  by  gravity  through  a  horse- 
shoe-shaped brick  and  masonry  conduit,  11  ft. 
wide  at  the  springing  line  of  the  arch  and 
9  ft.  high,  to  two  high-service  pumping  stations, 
known  as  the  Baden  Station  and  the  Bissell's 
Point  Station,  which  are  approximately  4  and 
7  miles,  respectively,  down  the  river  from  the 
low-service   pumping   station   at   the   intake. 

In  order  that  the  facilities  for  supplying  and 
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No.  6.  Supply  and  effluent  connections  are  made, 
however,  so  the  water  may  be  admitted  to  or 
drawn  from  the  various  basins  in  practically  any 
combination  of  the  latter,  in  order  to  provide 
for  cleaning  and  for  emergencies  of  operation. 
The  bottom  of  each  of  these  basins  is  sloped 
from  both  sides  to  a  trench  along  the  longitudinal 
center  line,  to  facilitate  the  removal  of  the 
sediment  that  is  deposited  from  the  raw  river 
water.  A  24-in.  sewer  outlet  controlled  by  a 
gate  valve  in  a>  gate  house  in  the  embankment 
extends  from  the  end  of  this  trench  to  the  river, 
about  500  ft.  distant. 

The  two  new  basins  are  being  built  between 
the  existing  basins  and  the  river,  covering  to- 
gether an  area  400  ft.  wide  by  1,660  ft.  long. 
They  have  reinforced  concrete  side  and  end 
walls  backed  by  earth  embankments,  their  bot- 
toms being  lined  with  9  in.  of  concrete.  The 
two  basins  are  separated  by  a  division  wall,  con- 
sisting of  two  reinforced  concrete  \walls  spaced 
apart  and  filled  between  with  puddle,  the  total 
thickness  of  the  walls  and  puddle  being  9.5  ft. 
The  bottom  of  each  basin  is  sloped  to  two 
transverse  trenches  under  which  is  laid  a  30-in. 
sewer  leading  to  the  river.  The  basins  are  each 
400  X  800  ft.  in  plan  and  have  an  average  depth 
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No.  8,  and  thence  into  the  brick  and  masonry 
flow-line  conduit,  from  which  it  may  be  diverted 
into  the  7-ft.  steel  flow  line  at  the  south  end  of 
the  system  of  basins.  The  various  connections 
that  have  been  provided,  however,  provide  for 
a  number  of  different  combinations  of  the  basins, 
making  the  sequence  of  operations  entirely  flex- 
ible. The  connections  between  the  various  ba- 
sins and  between  the  latter  and  the  by-pass  and 
conduits  are  all  controlled  by  sluice  gates  and 
valves.  These  gates  and  valves  are  placed  in 
concrete  gate  chambers,  built  with  the  walls  of 
the  basins  as  their  outer  sides.  The  walls  of  the 
chambers  are  carried  up  to  the  tops  of  the  basin 
walls  and  are  to  be  covered  with  removable  cast- 
iron  floor  plates. 

A  gate  chamber  at  the  inner  downstream  cor- 
ner of  Basin  No.  7  is  called  Chamber  No.  I.  It 
contains  two  compartments,  one  10  ft.  square 
and  the  other  10x12  ft.  in  plan,  which  are  sep- 
arated by  a  4-ft.  concrete  wall.  The  connection 
between  Basin  No.  6  and  Basin  No.  7  is  a  rein- 
forced concrete  conduit,  having  a  4  x  8-ft.  rec- 
tangular cross-section.  This  conduit  terminates 
in  the  larger  compartment  of  chamber  No.  i,  10.25 
ft.  above  the  bottom  of  the  latter,  in  which  it  is 
controlled  by  a  4x8-ft.   sluice   gate.     The  outlet 


General   View  of  New  Basins  During  Construction. 


distributing  water  to  the  city  should  keep  pace 
with  the  exceptionally  rapid  growth  of  the  lat- 
ter, additions  to  and  extensions  of  the  supply 
and  distribution  systems  had  become  an  immedi- 
ate necessity.  Two  new  settling  basins  at  the 
Chain  of  Rocks,  a  7-ft.  steel  pipe  flow  line  paral- 
leling the  existing  conduit  from  these  reservoirs 
to  the  Baden  high-service  pumping  station,  and 
a  storage  reservoir  at  this  station  are  the  most 
important  features  of  the  additions  and  exten- 
sions to  the  supply  system  that  have  been  under- 
taken. A  large  building  containing  storage  space 
for  the  coagulants  used  in  the  clarification  pro- 
cess employed  in  the  settling  basins,  the  machin- 
ery necessary  in  mixing  these  coagulants  and 
applying  them  to  the  raw  water,  and  a  new  high- 
service  pumping  station  are  among  other  im- 
provements to  that  system  that  are  to  be  put  un- 
der  construction   soon. 

The  six  existing  settling  basins  are  each  400 
X  670  ft.  in  plan  and  are  placed  side  by  side,  a 
masonry  division  wall  separating  the  adjacent 
basins.  The  side  walls  of  these  basins  are  of 
stone  masonry  and  their  bottoms  are  concrete, 
embankmen,ts  being  placed  around  the  walls. 
Under  normal  conditions  of  operation  the  raw 
water  enters  the  upstream  basin  through  four 
3  X  3-ft.  openings  controlled  by  sluice  gates. 
It  flows  from  this  basin  over  the  dividing  walls 
between  the  successive  basins  and  is  drawn  into 
the  brick  and  masonry  conduit  from  the  down- 
stream one  of  the   six   basins,   known   as   Basin 


of  about  21  ft,  their  .combined  capacity  being 
75,000,000  gal.  The  total  capacity  of  the  eight 
basins  will  be  255,000,000  gal.,  which  is  increased 
to  394,000,000  gal.  when  the  new  basin  at  the 
Baden  station,  four  basins  at  Bissels  Point  Sta- 
tion and  a  distributing  reservoir  on  Compton 
Hill  in  the  city  are  considered.  As  the  average 
daily  consumption  is  approximately  72,000,000 
gal.,  five  and  one-half  days'  storage  capacity  is 
provided. 

A  by-pass  consisting  of  a  double  4x7-ft.  rein- 
forced concrete  box  conduit  has  been  laid  be- 
tween the  six  existing  and  the  two  new  basins 
in  order  that  one  or  more  of  the  eight  basins 
may  be  cut  out  of  service  if  desired ;  the  two 
new  basins  are  each  connected  with  this  conduit 
from  which  they  may  be  supplied  separately. 
The  downstream  one  of  the  new  basins,  known 
as  Basin  No.  7,  is  connected  with  the  downstream 
basin  of  the  six  existing  ones,  called  Basin  No. 
6,  so  that  water  may  be  diverted  from  the  form- 
er into  the  latter.  The  new  basins  are  intercon- 
nected and  have  independent  connections  with 
the  brick  and  masonry  flow-line  conduit  leading 
to  the  high  service  pumping  stations.  Basin  No. 
7  also  has  a  connection  with  a  gate  chamber  from 
which  the  new  7-ft.  steel  flow  line  will  be  sup- 
plied. 

The  usual  method  of  operation  when  the  new 
basins  are  placed  in  service  will  be  to  pass  the 
water  through  the  existing  basins  in  the  normal 
manner,  then   through   Basin   No.   7,   into   Basin 


from  this  compartment  is  a  two  4x4-ft  opening 
in  the  opposite  side  of  it,  leading  into  the  basin. 
A  6x7-ft.  opening  in  one  side  of  the  other  com- 
partment of  this  chamber  connects  the  latter  with 
the  basin,  the  opening  being  controlled  by  a  sluice 
gate.  The  outlet  from  this  chamber  is  a  7-ft 
steel  pipe  which  connects  through  the  terminal 
conduit  chamber  nearby  with  the  new  7-ft  flow 
line. 

A  connection  from  Basin  No.  7  to  the  by-pass 
is  made  about  midway  in  the  side  of  that  basin, 
terminating  in  a  ioxi5-ft.  gate  chamber  known 
as  Chamber  No.  2.  The  connection  with  the  by- 
pass is  a  double  reinforced-concrete  box  conduit, 
each  part  of  which  is  5  ft.  square  in  cross-sec- 
tion. The  outlet  from  the  chamber  is  a  6.x7-ft. 
opening  fitted  with  a  sluice  gate  of  that  size.     .. 

The  third  one  of  the  gate  chambers,  known  as 
Chamber  No.  3,  is  at  the  inner  end  of  the  divid- 
ing wall  between  Basins  No.  7  and  No.  8.  This 
chamber  has  two  compartments,  each  10x13.5  ft. 
in  plan,  which  are  connected  by  an  arched  open- 
ing in  the  wall  between  them.  A  connection  with 
the  by-pass,  of  the  same  type  and  size  as  the  one 
in  Chamber  No.  2,  ends  in  one  of  these  com- 
partments and  is  controlled  by  two  5x5-ft.  sluice 
gates.  A  7-ft.  steel  pipe  extends  from  the  other 
compartment  to  the  brick  and  masonry  flow-line 
conduit  and  is  controlled  by  a  7-ft  circular  sluice 
gate.  A  6x7-ft.  opening  in  one  chamber  connects 
the  latter  with  one  basin  and  the  second  basin 
is  connected  with  the  other  compartment  by  an 
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opening  of  the  same  size.  With  this  arrangement 
the  two  basins  may  be  connected,  either  or  both 
basins  may  be  supplied  from  the  by-pass  and 
either  or  both  basins  may  discharge  into  the 
brick  and  masonn*  tlow-line  conduit  through  this 
conduit 

A  founh  gate  chamber,  known  as  Chamber 
Ko.  4  and  similar  to  Chamber  No.  i,  is  placed 
at  the  inner  upstream  comer  of  Basin  No.  8. 
This  chamber  has  two  independent  compartments, 
one  ID  X  10  ft.  and  the  other  10  x  15  ft.  in  plan. 
A  7-ft  steel  pipe  line  from  the  receiving  chamber 
which  supplies  raw  water  to  Basin  No.  i  leads  into 
the  larger  compartment,  which  also  has  a  con- 
nection with  the  by-pass,  of  the  same  size  and 
type  of  those  already  mentioned,  and  has  a  6x7- 
ft.  opening  into  the  basin.  The  two  supply  connec- 
tions are  each  controlled  by  gate  valves.  The 
smaller  compartment  has  a  6x7-ft.  opening  con- 
necting it  with  the  basin  and  a  7-ft.  steel  pipe 
connection  with  the  brick  and  masonry  conduit, 
the  opening  into  "the  basin  from  it  being  con- 
trolled by  a  sluice  gate. 

Three  30-ia.  cast-iron  pipe  lines  are  laid  across 
each  new  basin  under  the  floor,  and  at  one  ^ide 


bottom  is  placed.  The  latter  has  a  minimum 
thickness  of  9  in.  and  is  laid  in  8x8-ft.  blocks, 
the  surface  being  troweled  to  a  smooth  finish. 
The  blocks  are  separated  to  their  full  depth  by 
J'i-in.  joints,  which  are  filled  with  an  asphalt 
cement  filler.  This  filler  is  required  to  remain 
pliable  at  zero  Fahr.,  and  to  have  a  melting  point 
of  not  less  than  210°  Fahr.  In  addition  to 
containing  at  least  92  per  cent,  pure  bitumen  it 
must   be   free   from   any   coal   tar   products. 

The  footings  of  the  reinforced  concrete  side 
walls  of  the  basins  are  25  ft.  wide  and  18  in. 
thick,  the  walls  rising  to  a  height  of  22.5  to  24 
ft.  above  them,  depending  on  the  elevation  of 
the  bottom  of  the  basin  at  the  point  in  question. 
The  base  of  the  wall  proper  is  2.5  ft.  thick,  the 
footing  being  stepped  down  to  that  width.  The 
front  face  of  the  wall  is  vertical,  but  the  rear 
face  is  battered  slightly,  the  thickness  at  the 
top  just  below  the  coping  being  18  in.  The 
wall  is  designed  as  a  buttressed  retaining  wall 
capable  of  resisting  the  forward  overturning 
moment  brought  about  by  the  fill  against  its 
rear  face,  as  well  as  a  backward  overturning 
moment  caused  by  the  pressure  of  the  water  on 


point,  20  in.  in  diameter  at  the  top  and  20  It. 
long.  They  were  built  by  sinking  two  concentric 
steel  shells  together  with  an  ordinary  land  pile 
driver  having  a  2,000-lb.  hammer  falling  S  ft. ; 
then  pulling  the  inner  shell,  which  is  collapsible 
and  much  the  heavier,  and  filling  the  outer  one 
with  concrete.  Each  pile  was  reinforced  with 
six  ^-in.  corrugated  bars.  This  method  is  con- 
trolled by  the  Raymond  Concrete  Pile  Co.  of 
Chicago,  and  has  been  described  at  length  in 
this  journal.  The  maximum  load  on  the  footing 
where  these  piles  are  used  is  about  2,800  lb.  per 
square  foot,  the  maximum  load  on  the  piles  be- 
ing 35  tons  to  a  pile. 

The  details  of  the  reinforcement  of  the  foot- 
ings, walls  and  buttresses  are  shown  in  one  of 
the  accompanying  illustrations.  Johnson  cor- 
rugated bars  are  used  in  all  cases  where  the  con- 
crete is  reinforced  in  connection  with  the  work 
on  the  basin.s,  ^-in.  rods  being  employed  chiefly 
in  the  footings,  walls  and  buttresses.  The  footing 
is  a  horizontal  beam  18  in.  thick,  which  is  de- 
signed to  resist  upward  stresses,  as  well  as  the 
load  brought  on  it.  The  walls  and  buttresses 
are    tlinrouuhly    tied    into    the    footing,    and    the 


Concrete  Mixing  Plant  Used  on   Footings  of    Walls. 


Reinforcement    Bars    in  Place  for  Wall  Footings. 


of  the  trenches  in  the  latter.  They  replace  the 
24-in.  vitrified  pipe  sewers  which  formerly  served 
the  existing  basins.  The  trenches  in  the  floors 
of  the  new  basins  are  each  connected  with  them 
at  three  places  through  24-in.  pipes  having  24-in. 
non-rising  steam  valves  placed  in  concrete  cham- 
bers built  in  the  trench.  One  of  these  connec- 
tions is  at  the  river  side  of  the  basins  and  the 
other  two  are  at  equal  distances  apart  across 
the  latter.  A  steel  tower  carrying  a  working 
platform  above  high-water  level  in  the  basin  will 
be  placed  over  each  of  the  valve  chambers  not 
against  the  side  wall  in  order  that  these  valves 
may  be  operated  from  the  stands  when  the  basins 
are  filled. 

The  site  of  the  two  new  basins  is  a  strip  of 
the  river  bank  from  725  to  825  ft  wide  between 
the  existing  basins  and  the  river.  The  greater 
part  of  the  natural  surface  of  this  site  is  2  to  5 
ft  above  high  water.  The  basins  are  being  built 
partially  in  cut  and  partially  with  embankments 
against  the  back  faces  of  the  concrete  walls 
which  form  their  sides.  The  greater  part  of 
the  walls,  however,  is  above  the  level  of  the 
natural  surface. 

The  bottoms  of  the  basins  are  being  built  al- 
most entirely  in  excavation,  a  mixture  of  river 
silt  and  sand  being  uncovered  over  a  large  por- 
tion of  their  sites.  A  layer  of  puddle,  having 
a  minimum  thickness  of  18  in.,  is  placed  over 
the  bottom  of  the  excavation  beforf  the  concrete 


its  front  face.  The  buttresses  against  the  back 
face  are  placed  16  ft.  apart  on  centers  and  are 
built  continuously  with  the  wall  and  footing,  the 
latter  extending  at  its  full  width  for  the  full 
length  of  the  wall.  The  walls  are  entirely  with- 
out expansion  joints,  the  reinforcement  being  de- 
signed to  provide  against  cracks  due  to  tempera- 
ture changes.  A  continuous  wall  1,600  ft  long 
is  thus  made  on  each  side  and  one  400  ft.  long 
at  each  end  of  the  two  basins.  The  wall  on  the 
river  side  has  nearly  all  stood  through  three 
changes  of  seasons  during  the  construction  with- 
out having  shown  any  cracks  due  to  temperature. 
The  soil  of  the  site  has  sufficient  sustaining 
capacity  to  carry  the  wbIIs  on  the  regular  foot- 
ings except  at  the  outlets  of  the  three  sewers 
in  each  basin  leading  from  the  latter  to  the  river. 
A  heavy  concrete  iving  wall  is  placed  on  both 
sides  of  these  outlets  and  the  excavation  for 
the  trench  leading  up  to  the  outlets  had  to  be  car- 
ried considerably  below  the  level  of  the  remain- 
der of  the  basin  floor,  with  the  result  that  ex- 
tremely poor  soil  was  encountered.  In  order  to 
insure  the  stability  of  the  walls  on  the  poor  soil 
at  these  outlets,  a  section  of  the  wall  footing 
about  64  ft.  long  is  carried  by  seventy  Raymond 
concrete  piles  at  each  outlet.  The  piles  are 
placed  in  five  rows  of  fourteen  each,  the  rows 
being  5  ft.  apart  on  centers,  and  the  piles  in  the 
rows  from  4  ft  3  in.  to  5  ft.  4  in.  apart  on  cen- 
ters.   The  piles  are  each  6  in.  in  diameter  at  the 


buttresses  into  the  wall  by  reinforcement  bars. 
The  wall  proper  is  designed  as  a  continuous 
beam  placed  on  edge,  with  the  buttresses  as 
points  of  support.  The  principal  reinforcement 
is  therefore  laid  horizontally  and  extends  longi- 
tudinally near  the  faces  of  the  wall.  Shorter 
horizontal  bars  are  also  placed  at  the  buttresses, 
as  shown,  to  provide  for  the  stresses  set  up  at 
those  points.  Vertical  bars  are  placed  in  the 
same  plane  as  the  horizontal  bars  in  order  to 
tie  the  wall  together  and  to  cause  it  to  act  as 
a  uniform  beam.  The  coping  on  the  top  of 
the  wall  is  12  in.  thick  and  4  ft.  wide,  and  is 
reinforced  sufficiently  to  carry  its  overhanging 
portion  between  the  buttresses,  and  to  prevent 
cracks. 

Two  classes  of  concrete  are  used  in  the  con- 
struction of  the  basins  and  the  various  struc- 
tures connected  with  them.  One  of  these  is 
specified  to  be  made  in  the  proportions  of  one 
part  cement,  three  parts  sand  and  six  parts 
broken  stone,  by  measurement,  a  barrel  of  ce- 
ment being  considered  as  3  cu.  ft.,  which  ac- 
tually produces  a  i  •.2%  14^  mixture,  as  propor- 
tions are  ordinarily  stated.  The  proportions 
of  the  other  class,  as  specified,  are  one  part  ce- 
ment, four  parts  sand  and  eight  parts  broken 
stone,  or  one  part  cement  to  nine  parts  of  a 
mixture  of  sand  and  gravel,  also  by  measurement, 
the  barrel^  of  cement  again  being  considered  3 
cu.   ft.     The   I  •.4 :8  or   1 :9  concrete  is  used   for 
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lining  the  floors  of  tlie  basins;  in  all  other  con- 
crete construction  the  i  -.3  :6  mixture  is  employed. 
Red  Ring  Portland  cement  is  used  in  all  of  the 
concrete,  over  50,000  bbl.  being  required.  This 
cement  is  subjected  to  tests  approximately  the 
same  as  the  standard  tests   recommended  by  the 
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Construction  of  the  Basins.— The  Water  De- 
partment of  St.  Louis  operates  an  electric  rail- 
way, 7  miles  long,  from  the  Bissells  Point  high- 
service  pumping  stations  in  the  city  to  the  low- 
service  pumping  station  at  the  Chain  of  Rocks. 
This    railroad   connects   with   steam   railroads   in 
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adjacent  to  each  longitudinal  wall  of  the  basins.. 
The  materials  for  the  work  can  thus  be  dellT- 
cred  directly  in  cars  to  within  75  ft.  of  the  point 
where  they  are  to  be  used. 

The  first  work  that  was  done  on  the  basins 
themselves  was  to  excavate  the  trenches  for 
the  footings  of  the  walls  on  the  river  side  and 
the  downstream  end.  These  footings  were  then 
laid  the  length  of  the  walls,  which  were  built 
later,  reinforcing  bars  and  keyed  recesses  serv- 
ing to  tie  the  new  concrete  to  the  old,  although 
the  latter  was  also  well  cleaned  before  any  fresh 
concrete  was  laid  on  it.  Meanwhile,  work  was 
started  on  the  footings  for  the  walls  on  the 
other  side  and  end  of  the  basins,  the  footings 
for  these  walls  being  completed  in  time  so  the 
work  on  the  walls  resting  on  them  could  be 
carried  forward  without  interruption  when  the 
first  walls  were  finished. 

As  the  top  of  the  footings  are  in  all  cases  at 
or  below  the  natural  ground  level  of  the  site, 
the  concrete  did  not  have  to  be  elevated  to  them. 
On  the  other  hand,  since  the  footings  contain  a 
comparatively  small  amount  of  concrete  per  lin- 
ear foot  of  wall  a  stationary  central  mixing  plant 
from  which  the  concrete  could  be  delivered  in 
cars,  or  by  other  means,  to  the  position  it  was 
to  occupy  was  impracticable.  The  requirements 
governing  the  method  of  constructing  the  wall 
proper,  as  will  be  described  later,  were  also, 
against  the  use  of  a  central  mixing  plant.  Two 
portable  self-propelling  concrete  mixing  and  con- 
veying outfits,  built  by  the  Drake  Standard  Ma- 
chine Works,  of  Chicago,  were  accordingly  de- 
signed for  the  work  of  the  footings. 
Each   of  these   outfits   consists   of   a   standard 
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Details  of  Typical  Reinforced  Concrete  Conduit. 


American  Society  for  Testing  Materials.  Clean, 
sharp  river-channel  sand,  free  from  loam  and 
dirt  is  required.  Sound,  clean  limestone,  crushed 
and  screened,  is  used,  the  pieces  ranging  in  size 
from  those  that  would  be  retained  on  a  ]4-'^- 
screen  to  those  which  would  pass  a  screen  with 
Ij4-in.  meshes.  The  gravel  used  is  dredged 
from  the  Meramec  River,  and  is  washed  and 
screened    before    being    delivered. 


the  city,  and  over  it  all  of  the  supplies  for  the 
work  are  delivered  by  a  steam  locomotive  owned 
by  the  city.  The  main  railroad  track  traversed 
longitudinally  the  site  of  the  two  new  basins 
and  practically  the  first  construction  work  done 
on  the  latter  was  to  relocate  this  track  on  the 
river  side  of  the  site.  Two  side  tracks  from 
this  main  track  were  then  laid  the  full  length  of 
the  site  from  the  upstream  end  of  the  latter,  one 


Drake  continuous  mixer  with  its  20-h.-p.  engine 
and  boiler  mounted  on  a  four-wheel  truck,  which 
is  fitted  with  a  traction  gear  driven  by  the  en- 
gine. A  boom,  25  ft.  long,  carrying  a  20-in.  trav- 
eling belt  conveyor  is  supported  from  the  front 
end  of  this  truck  in  such  a  position  that  the  con- 
crete is  discharged  on  the  belt  directly  from  the 
mixer,  and  as  the  boom  can  be  swung  through 
an  arc  of  90  deg.,  concrete  is  delivered  into  the. 
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footings  from  the  mucer'  by  the  conveyor.  The 
sand,  gravel  and  cement  for  the  concrete  were 
delivered  in  barrows  from  storage  piles  and  cars 
along  the  branch  railroad  tracks  extending  the 
length  of  the  site,  to  the  machines  and  elevated 
by  saper-hoppers  into  the  mixer  troughs.  The 
mixing  outfits  were  moved  on  4xi6-in.  plank 
runways  laid  on  the  ground  along  the  walls. 
Each  of  these  mLxing  outfits  could  place  on  an 
average  about  100  cu.  yd.  per  lo-hr.  day,  with 
35  men,  allowing  for  delays,  time  of  moving,  and 
so  forth. 

The  type  of  the  mixing  outfit  employed  on  the 
walls  was  governed  entirely  by  the  design  of  the 
walls,  the  manner  in  which  they  were  required 
to  be  built,  and  the  design  of  the  forms.  At 
the  same  time  the  design  of  the  walls  and  but- 
tress forms  was  controlled  materially  by  the  fol- 
lowing considerations :  The  concrete  was  re- 
quired to  be  placed  in  layers  not  exceeding  4 
ft.  in  depth;  provision  had  to  be  made  in  build- 
ing the  4.930  linear  feet  of  walls  to  permit  the 
work  to  be  stopped  with  keyed  bulkheads,  at 
the  end  of  each  day's  work,  in  a  form  so  narrow 
and  so  filled  with  reinforcing  bars  that  a  man 
conid  not  work  within  it;  and  longitudinal  re- 
inforcing bars  had  to  be  placed  after  each  layer 
of  concrete  had  been  laid. 

The  solid  concrete  wall  with  counterforts, 
forming  a  structure  capable  of  resisting  pressure 
from  either  face  suggested  the  possibility  of  de- 
signing a  hollow  self-contained"  and  self-sus- 
taining timber  wall,  without  bracing,  for  the 
forms.  A  form  of  this  type  was  accordingly 
adopted,  and  is  designed  so  it  can  be  taken  down 
in  sections  and  erected '  again  with  a  minimum 
amount  of  labor.  In  fact,  in  detailing  the  forms 
attention  was  devoted  to  minimizing  the  amount 
of  lumber  necessary  by  using  the  latter  repeat- 
edly, to  the  construction  of  sections  of  the  forms 
of  such  size  and  weight  that  they  could  be  placed 
and  removed  rapidly,  and  to  simple  methods  of 
fastening  and  to  the  reduction  of  skilled  union 
carpenter  labor  at  60  cents  an  hour  as  compared 
with  unskilled  helpers  at  22^  cents  per  hour. 

The  lagging  for  these  forms  is  made  of  2x8-in. 
tongue  and  groove  planks,  faced  on  one  side. 
This  lagging  is  converted  into  panels,  3  ft.  2 
in.  to  4  ft  in  height  when  placed  vertically  in 
position,  and  of  different  lengths,  depending  on 
the  portions  of  the  wall  for  which  they  are  made. 
The  panels  on  the  front  face  of  the  wall  are  all 
uniformly  16  ft.  long,  extending  from  the  cen- 
ter of  one  wall  buttress  to  the  center  of  the 
next;  those  for  the  back  face  of  the  wall  are 
14  ft.  2  in.  in  length  extending  from  the  forms 
for  one  buttress  to  those  for  the  next ;  the  panels 
of  lagging  for  the  buttresses  have  one  beveled 
end  and  are  gradually  reduced  in  length  from 
the  bottom  to  the  top  of  the  buttresses  to  cor- 
respond with  the  slope  on  the  back  of  the  same. 
The  planks  forming  each  panel  are  cleated  to 
2x6-in.  uprights,  placed  30  in.  apart  on  centers 
to  prevent  warping.  The  bottom  panel  of  both 
the  front  and  rear  faces  of  the  wall  form  rests 
on  offsets  in  the  footing  of  the  wall.  The  re- 
maining panels  of  the  front  face  of  the  form 
are  set  on  the  lower  panels  later,  but  the  suc- 
ceeding panels  of  the  rear  face  form  each  rest 
on  a  2-in.  offset  in  the  back  face  of  the  wall. 
These  offsets  are  spaced  so  their  inner  comers 
fall  outside  a  line  drawn  to  the  batter  proposed 
for  the  back  face  of  the  walls  in  the  original  de- 
sign. The  amount  of  concrete  in  the  walls  is  thus 
increased  only  about  100  cu.  yd.  on  all  the  walls 
by  the  change,  while  the  saving  attained  in  build- 
ing the  forms  was  very  great.  The  panels  of  the 
front  face  of  the  forms  are  held  in  position 
by  vertical  4x6-in.  timbers,  20  ft.  long,  which  are 
spaced  four  to  a  i6-ft  front  panel.  The  rear 
face  panels  have  two  of  these  4x6-in.  uprights 
at  the  quarter  points,  their  ends  resting  against 
the  forms  for  the  buttresses.    The  alignment  of 


the  front  face  forms  is  preserved  by  a  horizontal 
4X4-in.  timber  to  each  4-ft.  panel,  these  horizontal 
pieces  being  placed  against  and  bolted  to  the 
4.\6-in.  uprights. 

The  two  faces  of  the  forms  are  tied  together 
by  wires  which  are  attached  in  such  manner  by 
means  of  bolts  and  wing  nuts,  that,  as  compared 
with  the  usual  method  of  binding  the  wires 
around  the  uprights  of  the  forms  and  cutting 
them  when  the  latter  are  removed,  only  half  the 
number  of  holes  need  be  bored,  the  labor  of  wir- 
ing is  diminished  and  wire  is  saved.  At  the 
same  time,  by  turning  up  the  bolts  an  even  strain 
can  be  brought  on  all  the  wires  holding  a  panel 
thus  preventing  the  forms  being  broken  out  when 
the  concrete  is  poured.  The  wires  are  held  by 
^-in.  bolts,  with  J^x254-iri.  wrought-iron  wash- 
ers and  J^-in.  wing  nuts.  The  bolts  are  placed 
through  the  uprights  of  the  forms,  the  nuts  be- 
ing inside  the  latter.  The  bolts  are  placed  in 
pairs,  one  bolt   in  the  front  face  and  the  other 


the  forms,  but  a  good  smooth  surface  is  secured 
in  this  manner. 

The  walls  and  buttresses  are  carried  up  about 
4  ft.  at  a  time  over  a  section  20  to  30  panels 
of  the  forms  in  length,  depending  on  the  work- 
ing conditions.  The  4.\6-in.  uprights  of  the  forms 
are  first  set  true  to  line  and  then  the  lowest  pan- 
els of  both  faces  of  the  forms  are  placed  over 
the  length  of  the  wall  in  which  concrete  is  to 
be  laid  in  a  continuous  section.  After  the  con- 
crete has  been  filled  in  to  the  top  of  this  lower 
panel  for  this  length  of  wall,  the  next  panels 
of  both  faces  are  placed  over  this  length  and  a 
second  longitudinal  layer  of  the  wall  is  built. 
The  forms  are  thus  erected  and  the  walls  built 
continuously  in  horizontal  sections.  These  sec- 
tions are  selected  of  such  length  that  work  on 
the  forms  can  be  in  progress  on  one  end  of  this 
horizontal  section  while  concrete  is  being  placed 
at  the  other  end  of  the  section  without  inter- 
ference. 
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Forms  for  Building  Reservoir  Waiis. 

in  the  rear,  two  No.  9  wires  holding  together 
the  wing  nuts  on  each  pair  of  bolts.  These  wires 
are  prepared  in  advance  for  the  various  lengths 
required  at  (Jifferent  heights  of  the  wall.  They 
have  loops  on  their  ends  to  fit  over  the  wing 
nuts,  these  loops  being  made  by  holding  the  loose 
end  of  the  wire  in  a  vise  and  twisting  the  other 
end  with  a  small  rod  so  as  to  crimp  both  strands 
at  the  loop  and  prevent  slipping.  As  shown  in 
the  accompanying  sketch  of  the  forms,  inter- 
mediate 2x6-in.  cleats  are  slipped  along  the  cleats 
on  the  panels  of  the  front  face  of  the  forms  to 
reach  the  4X4-in.  longitudinal  below  the  level  to 
which  the  concrete  has  already  been  carried. 
These  intermediate  cleats  reduce  the  number  of 
wires  and  permit  the  upper  wires  of  each  panel 
to  be  raised  so  they  can  be  reached  from  the 
top  of  the  form,  which  method  is  required  by 
the  narrowness  of  the  forms.  When  the  forms 
are  to  be  removed  the  bolts  are  screwed  out  of 
the  wing  nuts  and  the  small  holes  resulting  in 
the  face  of  the  concrete  are  filled  with  mortar. 
The  walls  are  not  given  a  mortar  face,  the  only 
finishing  done  being  to  spade  the  concrete  against 
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The  largest  panel  of  the  forms  weighs  about 
350  lb.,  so  any  of  the  panels  can  be  carried  easily 
by  four  laborers  and  raised  into  place  by  means 
of  a  block  on  a  4x6-in.  gin  pole,  which  is  moved 
along  the  forms  by  the  single  carpenter  required 
to  set  the  panels.  These  forms  require  18  ft, 
board  measure,  of  lumber  per  cubic  yard  of  con- 
crete in  the  wall,  or  10  ft,  board  measure,  per 
square  yard  of  vertical  wall  surface.  All  of 
the  forms  are  used  7  or  8  times.  After  the  pan- 
els are  first  made  they  require  no  additional  car- 
penter work  except  in  setting  and  lining,  which  is 
done  by  a  few  carpenters  with  helpers. 

A  portable  concrete  mixing  and  elevating  out- 
fit entirely  different  from  those  employed  in  build- 
ing the  footings  is  used  in  constructing  the  walls. 
This  outfit  consists  of  a  11  cu.  ft.  improved  Chi- 
cago cubical  mixer  mounted,  with  a  20-h.p.  elec- 
tric motor  which  drives  it  on  a  platform  carried 
by  a  truck  having  four  flat-rim  castor  wheels 
running  along  planks  laid  on  the  bottom  of  the 
basin.  This  mixer  is  equipped  with  an  automatic 
charging  hopper,  which  is  loaded,  about  2  ft 
above  the  level  of  the  bottom  of,  the  basin,  from 
wheelbarrows  and  holds  one  batch  of  materials 
for  the  mixer.  The  concrete  is  discharged  from 
the  mixer  into  a  specially-arranged  automatically- 
dumped  hoisting  bucket  operating  in  a  pair  of 
vertical  leads  at  the  front  of  the  platform  on 
which  the  outfit  is  mounted.  A  chute,  also  op- 
erating in  the  leads  carrying  the  hoisting  bucket 
is  set  at  the  height  at  which  concrete  work  is  in 
progress,  the  concrete  being  dumped  from  the 
hoisting  bucket  through  this  chute  into  the  forms. 
The  machine  is  moved  along  the  wall  by  a  rope 
in  a  block  and  fall. attached  to  an  anchor  at  one 
end,  and  at  the  other  to  a  winch  head  on  the 
hoisting   drum   driven   by   the  mixer  motor. 

As   this   outfit   can   be   moved   readily,   and  as 
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concrete  can  be  placed  by  it  at  any  height  of 
the  wall,  it  is  particularly  adapted  to  building 
the  wall  in  the  horizontal  sections  as  required. 
Under  these  conditions  an  outfit  can  place  on  an 
average  80  cu.  yd.  of  concrete  in  the  wall  and 
buttresses   in   a    lo-hr.    day. 

The  230,000  cu.  yd.  of  earth  required  to  be 
excavated  from  the'  bottom  of  the  basins  was 
handled  with  New  Era  grading  machines,  drawn 


wet  mills  discharge  at  the  ends  into  3-yd.  dump 
cars  on  a  36-in.  gauge  track.  This  track  has  two 
branches  just  below  the  pug  mills,  which  branches 
drop  down  the  side  of  the  bluflf  on  a  grade  vary- 
ing from  6  to  33  per  cent,  for  a  distance  of  1,000 
ft.,  part  of  this  grade  being  on  a  trestle  over  a 
highway.  The  dump  cars  are  operated  on  the 
incline  in  trains  of  three  by  a  cable  railway, 
the   descending  loaded   cars   assisting  in   pulling 
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were  furnished  bj  the  Western  Wheel  Scraper 
Co.,  of  Aurora,  III.,  and  have  given  satisfac- 
tory service  in  handling  the  wet,  sticky  puddly 
used  on  the  work. 

The  puddle  back  of  the  basin  walls  is  dumped 
into  place  from  cars  operated  on  a  narrow-gauge 
track  laid  on  top  of  the  walls.  These  cars  are 
hauled  out  on  top  of  the  walls  in  trains  by  the 
locomotive  and  dumped  with  no  more  difficulty 
than  is  experienced  in  dumping  ordinary  ma- 
terial in  the  same  manner  from  cars  of  the 
usual  type.  The  puddle  for  the  bottom  of  the 
basins  is  hauled  into  the  latter,  on  the  narrow- 
gauge  tracks,  in  the  cars  in  which  it  is  deliv- 
ered and  is  dumped  directly  in  place  from  these 
cars. 

The  construction  of  the  two  new  basins  and 
the  improvements  directly  connected  with  them 
are  about  60  per  cent.,  completed,  and  it  is  be- 
lieved they  can  be  finished  and  placed  in  service 
by  the  end  of  1907.  The  principal  quantities 
of  materials  required  in  their  construction  are 
as  follows:  230,000  ciS.  yd.  of  excavation;  49,700 
cu.  yd.  of  puddle;  40,150  cu.  yd.  of  concrete; 
17,000  ft.  of  yi-'m.,  1,103,000  ft.  of  J4-in.  and 
35,000  ft.  of  i-in.  Johnson  corrugated  reinforcing 
bars ;  4,100  ft.  of  permanent  standard-gauge  rail- 
road track;  and  3,050  ft.  of  sewers. 

Mr.  Ben  C.  Adkins,  water  commissioner,  of 
St.  Louis,  has  general  supervision  of  the  im- 
provements which  are  being  made  by  the  water 
department.  Mr.  Edward  E.  Wall,  assistant 
water  commissioner,  has  charge  of  the  engineer- 
ing work  for  the  department.  Mr.  Arthur  I. 
Jacobs  is  engineer  of  the  supply  and  purifying 
division  of  the  water  department  in  which  di- 
vision the  improvements  described  are  being 
made.  The  basins  are  being  built  by  Messrs. 
Fruin  &  Colnon,  general  contractors  of  St.  Louis, 


by  26-h.-p.  traction  engines,  or  by  12  mules,  each, 
when  the  ground  was  soft.  These  graders  load- 
ed the  excavated  materials  into  three-horse  con- 
tractors' dump  wagons  in  which  it  was  hauled 
through  openings  left  in  the  walls  and  filled  in 
behind  the  latter  on  the  layer  of  puddle  which 
had   already   been   placed   against   the   wall. 

Some  puddle  has  been  placed  and  the  concrete 
lining  laid  over  a  portion  of  the  bottom  of  the 
basins.  The  same  concrete  mixing  outfits  used 
in  building  the  footings  for  the  walls  are  being 
used  in  placing  the  concrete  bottom  lining.  The 
bottom  is  laid  in  blocks  8x8  ft.  in  plan,  and 
with  j4-in.  joints  between  them,  as  required. 
These  blocks  are  placed  continuously,  ^xQ-in. 
by  8-ft.  iron  plates  forming  the  joints.  These 
plates  are  greased  with  paraffin  and  tallow  to 
aid  in  pulling  them,  the  pulling  being  done  with 
a  light  lever  jack  at  each  end. 

The  construction  of  the  basins,  according  to 
the  plans,  requires  approximately  50,000  cu.  yd. 
of  puddle  under  the  concrete  lining  of  the  bot- 
tom and  as  backing  for  the  walls.  This  puddle 
is  made  from  a  very  excellent  deposit  of  yellow 
clay  excavated  from  the  top  of  a  high  bluff  back 
of  the  low-service  pumping  station,  and  about 
half  a  mile  from  the  transverse  dividing  wall 
of  the  basins. 

A  very  complete  plant  for  excavating,  mixing 
and  delivering  the  puddle  has  been  installed.  A 
New  Era  elevating  grading  machine,  drawn  by 
a  26-h.-p.  traction  engine,  is  used  in  excavating 
the  clay  and  loading  it  into  three-horse  bottom- 
dump  contractor_s'  wagons.  The  clay  is  hauled 
in  these  wagons  to  pug  mills  at  the  edge  of  the 
bluff.  Three  of  these  mills,  8  ft.  long,  and  of 
the  Freeze  &  Co.  type  are  used  as  dry  granulat- 
ors  into  which  the  clay  is  dropped  from  the  wag- 
ons through  three  traps  in  a  platform  over  the 
mills.  The  granulators  each  feed  the  clay  into 
one  of  the  pug  mills  proper,  which  are  12  ft. 
long,  where  water  is  added  in  a  fine  spray.    The 


Removing  Forms  from  the  Rear  Face  of    the  Basin  Walls. 


the  empty  ones  to  the  top  of  the  incline.  The 
tracks  at  the  bottom  of  the  incline  connect  with 
tracks  leading  to  the  basins,  the  cars  being  han- 
dled jn  trains  of  6  to  9  over  2^  per  cent,  grades 
by  9xi4-in.  locomotives  running  on  30-lb.  rails. 
The  cars  in  which  the  puddle  is  delivered  are 
designed  specially  to  handle  this  material.  They 
are  side-dumping  and  tilt  to  an  angle  of  55  deg. 
The  bottom  of  each  c^r  extends  out  i  ft.  on 
each  side  farther  than  is  usual  in  such  cars,  in 
order  to  cause  the  puddle  to  slide  beyond  the 
ends  of  the  6-ft  ties  in  the  tracks.  The  bottoms 
of  the  cars  are  lined  with  No.  12  sheet  steel 
to  prevent  the  puddle  from  sticking.     The  cars 


for   whom   Mr.    A.    P.   Greensfelder   is   superin- 
tendent in  charge  of  field  operations  at  the  Chain 

of  Rocks. 


R.ML  Corrugations  were  discussed  at  consid- 
erable length  by  Mr.  Joseph  A.  Panton,  in  a  pa- 
per before  the  Institution  of  Electrical  Engineers, 
in  which  these  corrugations  are  attributed  to 
lateral  play  in  weak  trucks,  the  weakness  being 
intensified  by  unsymmetrically  driven  axles.  In 
the  discussion  of  the  paper,  Mr.  H.  M.  Sayers 
suggested  that  a  considerable  part  of  the  trouble 
might  be  due  to  slipping  of  wheels  on  curves  or 
when  braked. 
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A  New  Impact  Test. 


.\  paper  r«»d  before  the  .\merican  Societv  for  Testing 

-Jfatcrials  bjr  L.  W.  P»ce,  director  of  the  Office  of  Public 

Ro«<U.  Department  of  Agriculture. 

The  essential  parts  of  this  impact  machine,  like 
all  others,  are  a  hammer  and  an  anvil.  The 
nature  of  the  work  for  which  it  is  designed,  how- 
ever, has  made  it  necessarj-  to  introduce  a  num- 
ber of  devices  not  before  employed  in  impact 
•tests. 

The  main  object  of  the  test  is  to  determine  the 
Native  toughness  of  road-building  rocks.  In 
the  consideration  of  road  materials  toughness  is 
understood  to  mean  the  power  possessed  by  a 
malarial  to  resist  fracture  under  impact    As  the 
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material  in  this  instance  will  vary  directly  as 
the  square  of  the  elastic  limit,  which  equals  the 
ultimate  strength,  and  inversely  as  the  modulus 
of  elasticity.  In  testing  such  materials  under 
impact  it  is  necessary  to  apply  a  number  of  blows 
of  successively  increasing  energy  and  note  the 
blow  causing  failure.  The  machine  which  I  am 
about  to  describe  involves  this  principle,  and  is 
the  result  of  about  fourteen  years'  work  on  the 
subject. 

Instead  of  the  hammer  falling  directly  on  the 
test  piece  it  strikes  an  intervening  plunger  and 
the  energ>'  of  the  blow  is  con.veyed  through  this 
plunger  to  the  test  piece.  As  comparative  values 
are  sought  rather  than  physical  constants,  the  end 
of  the  plunger  bearing  on  the  test  piece  is  spher- 


as  nearly  as  practicable  the  blows  of  traffic;  be- 
sides this,  it  has  the  further  advantage  of  not 
requiring  great  exactness  in  getting  the  two 
bearing  surfaces  of  the  test  piece  parallel,  as  the 
entire  load  is  applied  at  one  point  on  the  upper 
surface.  The  test  piece  is  adjusted  so  that  the 
center  of  its  upper  surface  is  tangent  to  the 
spherical  end  of  the  plunger,  and  the  plunger  is 
pressed  firmly  upon  the  test  piece  by  a  spring. 
1  he  test  piece  is  held  on  the  anvil  of  the  machine 
by  a  device  which  prevents  its  rebounding  when 
a  blow  is  struck  by  the  hammer,  and  which  keeps 
the  test  piece  centered. 

The  hammer,  which  weighs  2  kg.,  is  raised  by  a 
sprocket  chain  and  released  automatically  by 
means    of  an   electromagnet.     The   test    consists 


1 

1 II 

/^^B^g^' 

■ 

m 

m 

1 

^1 

i! 

1" 

G- 

:  ^m 

H 

i 

/f.    - 

/3 

i 

(5 

H^ 

1      1 

1 

D\( 

-i      1 

M 

q\ 

\ 

i  ^ 

"^    1 

C^V 

0 

wm 

i    1 

a 

\ 

^  r 

' 

^  " 

J 

|t- 

■^-1 

3h                    "^ 

r 

i 

n*.«ii 

1^ 

id 

■ 

J-^'m 

f                   ^ 

m      ^r 

1                              ■ 

Large  Machine  for  Impact  Tests. 


Small   Machine  for   Impact  Tests. 


surface  of  a  road  is  continually  subjected  to  the 
pounding  of  traffic,  it  can  be  seen  that  toughness 
is  an  important  property  from  the  standpoint  of 
the  road  builder.  From  the  laboratory  stand- 
point the  problem  is  not  altogether  a  simple  one, 
and  considerable  difficulty  has  been  found  in  de- 
signing a  suitable  test  for  measuring  the  degree 
to  which  a  rock  possesses  this  property.  With 
liomogeneous,  structureless,  brittle  materials,  re- 
sistance to  impact  may  be  due  to  a  relatively  low 
inodulus  of  elasticity  combined  with  high  elastic 
limit  Provided  a  blow  is  delivered  on  such  a 
nukterial  by  a  flat  striking  head  with  small  local 
damage,  toughness  will  be  almost  wholly  due  to 
elasticity.  In  this  case  there  will  be  a  critical 
energy  of  blow  below  which  the  specimen  under 
test  will  not  be  broken  by  an  indefinite  number  of 
blows,  and  in  excess  of  which  it  will  be  broken 
iiy  a   single    blow.     The   toughness   of   a    road 


ical  in  shape,  thus  rendering  the  energy  of  the 
blow  splitting  in  its  effect.  At  present  we  have 
in  the  laboratory  of  the  office  of  public  roads 
two  of  these  machines,  one  having  a  2-kg.  ham- 
mer and  a  50-kg.  anvil,  photographs  of  which  are 
given  here.  This  machine  is  used  for  making 
routine  tests  on  the  toughness  of  road-building 
rocks,  and  has  a  few  special  devices  for  this  work. 
The  other  machine  has  a  lo-kg.  hammer  and  a 
500-kg.  anvil,  and  is  used  for  larger  tests,  espe- 
cially on  paving  blocks.  A  front  and  side  eleva- 
tion of  this  machine  are  also  given.  In  describ- 
ing this  test  I  will  confine  my  remarks  entirely 
to  the  smaller  machine,  as  it  has  all  the  essential 
parts  of  the  other  and  a  few  improvements. 

The  test  for  toughness  is  made  on  25x25  milli- 
meter rock  cylinders,  which  are  cut  with  a  core 
drill.  It  can  be  seen  that  the  blow  as  delivered 
through    a    spherical    end    plunger   approximates 


cf  a  i-cni.  fall  of  tlie  lianimcr  for  the  first  blow, 
and  an  increased  fall  of  I  cm.  for  each  succeeding 
blow  until  failure  of  the  test  piece  occurs.  The 
number  of  blows  required  to  destroy  the  test 
piece  is  used  to  represent  the  toughness  of  a  sam- 
ple. The  variation  in  results  on  the  same  ma- 
terial is  very  low ;  only  in  rare  instances  does  a 
variation  of  more  than  one  blow  occur. 

The  machine  consists  of  a  2-kg.  hammer.  A, 
which  is  guided  by  two  vertical  rods,  A'^.  The 
upper  end  of  the  hammer  has  a  small  cone  set  in 
it,  which  fits  snugly  into  a  concentric  electro- 
magnet, P,  the  latter  lieing  attached  to  the  lower 
side  of  a  crosshead,  C,  which  slides  freely  on  the 
guide  rods.  N.  This  crosshead  is  provided  with 
a  slot  on  its  rear  side  through  which  a  sprocket 
chain,  O,  passes.  This  sprocket  chain  is  sup- 
ported on  two  sprocket  wheels  which  are  attached 
to  tastings  at  the  top,  /,  and  near  tlie  base,  K, 
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of  the  machine,  which  project  sufficiently  to  sup- 
port the  guide  rods,  N,  and  other  attachments. 
The  lower  sprocket  wheel  is  directly  connected 
by  a  worm  gear  to  an  electric  motor,  F,  placed 
at  the  rear  end  of  the  lower  casting,  K.  The 
sprocket  chain  is  provided  with  two  small  lugs, 
which,  when  it  is  being  driven  by  the  motor,  en- 
gage a  spring  bolt  attachment,  which  projects 
inward  on  either  side  of  the  slot  on  the  cross- 
head,  C.  This  raises  the  crosshead  until  tripped 
by  a  rod,  O,  projecting  downward  from  an  upper 
crosshead,  D.  When  this  takes  place  the  cross- 
head,  C,  which  holds  the  electro-magnet  falls  un- 
til it  comes  in  contact  with  the  hammer,  A. 
The  electro-magnet,  P,  is  supplied  with  current 
from  the  same  circuit  running  the  motor.  The 
current  is  conveyed  through  two  small  conducting 
rods  running  parallel  to  the  guide  rods,  both  being 
insulated  from  the  rest  of  the  machine.  The 
current  passes  from  one  of  these  conductor  rods 
through  a  small  carbon  brush  to  a  ipake  and 
break  attachment,  H,  on  the  upper  crosshead,  D, 
and  thence  down  one  of  the  guide  rods  through 
the  electro-magnet  back  to  the  other  conductor 
rod. 

When  the  crosshead,  C,  is  raised  by  the  lugs 
on  the  sprocket  chain  and  the  current  turned  on 
the  magnet,  the  hammer  is  lifted  until  the  cross- 
head,  C,  comes  in  contact  with  the  make  and 
break,  H,  on  the  crosshead,  D,  and  thus  releases 
the  hammer,  which  falls,  striking  a  plunger,  L. 
This  plunger  is  made  of  armor-piercing  steel 
which  has  the  maximum  temper  at  its  lower  end, 
which  is  spherical  in  shape.  The' test  piece  rests 
on  a  counter  anvil,  S,  of  hard  steel,  the  plunger 
resting  on  its  upper  surface,  \\hich  is  tangent  to 
it  at  its  center  point. 

The  upper  crosshead,  D,  is  raised  through  any 
desired  height  by  means  of  the  long  revolvin:; 
screw,  G,  which  is  geared  at  its  lower  end  to  a 
dial,  B,  on  which  the  height  of  the  make  and 
break  attachment,  and,  therefore,  the  height  of 
the  hammer  drop  may  be  read  direct.  By  means 
of  the  revolving  dial  and  screw  the  height  of 
the  crosshead  may  be  adjusted  by  very  close  ap- 
proximation to  within  i   millimeter. 

In  order  to  prevent  the  crosshead,  C,  which 
holds  the  electro-magnet  from  striking  too  hard 
a  blow  on  the  hammer  when  falling  a  dash-pot 
was  first  used,  but  we  have  found  that  a  few 
drops  of  cylinder  oil  on  the  lower  end  of  the 
guide   rods   completely   prevents   this   difficulty. 

A  point  of  interest  in  connection  with  this  test 
,     is  the  fact  that  many  of  the  test  pieces  are  split 
into  three  pieces.     Just  why  this   takes  place   I 
am  unable  to  explain. 

The  highest  result  yet  obtained  was  on  a  sam- 
ple of  diabase  from  Pennsylvania.  One  test  piece 
of  this  .sample  broke  at  a  drop  of  54  cm.  Three 
months  later  another  operator  cut  and  tested  an- 
other test  piece,  which  broke  at  58  cm.  drop.  The 
next  highest'  result  was  on  a  fine  grained  sand- 
stone from  Virginia.  One  test  piece  broke  at 
49  cm.  and  the  other  at  50  cm.  drop.  I  give 
these  results  only  to  show  the  small  variation 
in  results  on  the  same  materi^als.  In  rocks  of 
low  toughness   there   is   generally  no  variation. 

Several  series  of  cement  briquettes,  of  the 
same  size  as  the  rock  cylinders,  have  been  brok- 
en in  this  machine,  with  practically  no  variation 
in  the  results.  It  was  necessary  in  these  tests 
to  use  a  H-kg-  hammer  to  give  high  numerical 
values  to  the  results.  This  test  has  also  been 
found  most  useful  in  grading  asphalt  surface 
mixtures.  Some  interesting  (penetration  tests 
have  also  been  made  on  wood   paving  blocks. 

In  concluding,  I  may  state  that  a  very  inter- 
esting series  of  tests  are  at  present  being  made 
to  determine  the  detonating  points  of  the  high 
explosives.  It  has  already  been  ascertained  that 
more  energy  of  blow  is  required  to  detonate 
nitroglycerine  than  a  number  of  the  other  high 
explosives.     It  is  very  easy  with  this  machine  to 
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determine  the  detonating  point  of  an  explosive 
at  a  given  temperature  within  i  cm.  fall  of  the 
hammer.  Nitroglycerine,  for  instance,  detonates 
at  30  cm.  drop  at  29°,  31  cm.  at  28°,  34  cm.  at 
24°,  35  cm.  at  23°,  67  cm.  at  11°,  and  95  cm.  at  8°. 


Foundations  of  the  American  Bank  Note  Build- 
up, New  York. 


The  new  66  x  44-ft.  office  building  for  the 
American  Bank  Note  Co.,  New  York  City,  will 
be  a  fireproof  steel  cage  structure  at  the  corner 
of  Broad  and  Beaver  Sts.  Above  the  street 
level  the  floors  are  entirely  unobstructed  by  col- 
umns and,  together  with  the  roof  and  walls,  are 
carried  on  16  steel  wall  columns.  Eight  of  these 
columns  in  two  opposite  sides  of  the  building 
have  separate  rectangular  piers  from  6^4  to  f  ft. 
square.  On  a  third  side  of  the  building  the  four 
columns  are  carried  in  two  pairs,  each  on  long, 
narrow  piers,  and  on  the  fourth  side,  where  the 
columns  are  located  close  to  the  wall  of  the 
adjacent  building,  they  are  supported  on  sep- 
arate still  smaller  and  narrower  piers  close  to 
the  footings  of  the  old  building.  All  of  the 
piers  are  of  concrete  carried  down  by  pneumatic 
caisson  process  through  quicksand  and  some 
clay  to  a  solid  stratum  of  hardpan  from  30  to 
37  ft.  below  the  curb.  The  column  loads  are 
distributed  on  the  tops  of  all  of  the  larger  cais- 
sons by  double  grillages  consisting  of  a  lower 
tier  of  I-beams  and  an  upper  tier  of  pairs  of 
channels  riveted  together  back  to  back  to  give 
larger  web  sections  than  can  be  secured  in  I- 
beams  of  the  same  depth. 

The  self-supporting  brick  wall  of  an  adjacent 
four-story  building  on  one  side  of  the  lot  was 
underpinned  by  seven  l2-in.  wrought-iron  sec- 
tional pipes  driven  to  hardpan  by  the  Breuchaud 
method  before  the  excavation  was  commenced. 
The  pipes  were  received  in  6-ft.  lengths  and 
were  sunk  in  the  usual  manner  with  a  hydraulic 
jet  and  a  so-ton  hydraulic  jack,  reacting  against 
the  wall  of  the  building.  They  were  forced  down 
to  refusal  against  the  hardpan,  the  interior  was 
thoroughly  washed  and  pumped  out  and  filled 
with  concrete,  and  the  work  was  completed  with- 
out entering  the  interior  of  the  old  building  or 
causing  any  settlement  or  cracks  in  its  wall. 

The  site  was  excavated  by  hand  to  a  depth  of 
about  II  ft.  below  the  curb  and  the  spoil  was  re- 
moved at  first  in  wagons  driven  into  the  exca- 
vation and  afterwards  by  derricks  and  buckets. 
The  sides  were  retained  by  2-in.  tongue-and- 
groove  sheet-piling  braced  by  inclined  struts 
as  the  excavation  was  carried  down  and  aft'er- 
wards  left  permanently  in  position  and  faced 
up  on  the  inside  with  a  concrete  wall  reinforced 
by  steel  rods  %  in.  in  diameter.  Ground  water 
was  encountered  at  a  depth  of  about  9  ft.  below 
the  curb  and  was  drained  by  syphons  to  one  of 
the  caissons,  which  was  left  unfilled  until  the 
last  to  act  as  a  sump  and  was  emptied  by  a  4-in. 
centrifugal  pump  driven  by  an  electric  motor. 

One  one  side  of  the  lot  a  working  platform 
at  street  level  was  built  on  falsework  bents  and 
on  it  was  mounted  a  stiff-leg  derrick  with  a  50- 
ft.  boom  of  IS  tons  capacity  which  commanded 
all  portions  of  the  lot  and  unloaded  the  cais- 
sons of  a  maximum  weight  of  7  tons  from 
wagons  in  the  street  and  delivered  and  set  them 
in  their  required  positions  in  the  excavation.  The 
derrick  was  operated  by  a  7  x  lo-in.  double  drum 
Lidgerwood  hoisting  engine  with  independent 
boiler  and  sufficed  to  handle  all  materials  in- 
volved in  the  construction  of  the  substructure. 
Underneath  the  derrick  platform  were  set  two 
io'4-in.  class  E  Ingersoll-Sergeant  air  compres- 
sors and  their  receivers,  and  the  remainder  of  the 
space  there  was  utilized  for  storage  and  work- 
shops. 

The  8  regular  piers  were  sunk  with  standard 
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rectangular  wooden  caissons  very  simply  con- 
structed with  3-in.  vertical  sheeting  with  caulked 
joints,  bolted  to  inside  rectangular  horizontal 
frames  made  of  4  x  12-in.  planks  spaced  from 
16  to  34  in.  apart  vertically  in  the  clear.  A  deck 
of  two  crossed  courses  6f  3-in.  planks,  6  ft. 
in  the  clear  above  the  cutting  edge^  is  supported 
on  the  upper  edge  of  one  of  the  interior  frames 
and  another  frame  was  bolted  in  contact  with  its 
upper  surface.  A  steel  airshaft  3  ft.  in  diameter 
was  fitted  to  the  deck  and  provided  with  the  usual 
air-locks  and  connections.  The  lower  horizontal 
frame  was  made  of  6  x  lo-in.  timbers  and  being 
placed  6  in.  in  the  clear  above  the  cutting  edge 
served  to  reinforce  the  latter  which  was  formed 
simply  by  bevelling  the  lower  ends  of  the  wall 
sheeting  which  were  not  shod  or  otherwise 
strengthened.  The  vertical  sheeting  was  made  in 
i8-ft.  lengths  continuous  over  the  working  cham- 
ber and  the  cofferdam. 

When  this  did  not  suffice,  the  cofferdam  was 
extended  by  a  separate  8-ft.  section  constructed 
in  the  same  manner  and  connected  to  it  by  ^-in. 
vertical  bolts  through  the  top  frame  of  the  lower 
section  and  the  lower  frame  of  the  upper  sec- 
tion which  thus  acted  as  flanges.  The  sheeting 
in  the  lower  section  extended  about  an  inch 
above  the  upper  edge  of  the  upper  cross  frame 
and  thus  formed  a  socket  to  receive  the  lower 
edge  of  the  lower  frame  in  the  upper  section, 
the  sheeting  for  it  being  cut  short  to  correspond 
and  bringing  the  joint  over  the  solid  timber  of 
the  lower  cross  frame  in  the  upper  section.  Two 
of  the  caissons  about  19  ft.  long  and  4  ft.  wide 
were  made  in  substantially  the  same  manner 
except  that  the  long  side  frames  were  braced 
by  two  sets  of  equidistant  3  x  lo-in.  horizontal 
transverse  struts.  The  smalkst  caissons,  3  ft. 
8-in.  X  8  ft.  4  in.  outside,  were  constructed  sub- 
stantially like  the  regular  caissons  except  that 
in  order  to  increase  the  clearance  for  the  air- 
shaft  made  with  S-ft.  siections  of  3-ft.  cast-iron 
cylinders  with  inside  flanges,  sections  about  2  ft 
long  were  cut  out  of  the  center  of  each  of  the 
long  sides  of  the  inner  horizontal  frames  and 
the  remaining  end  pieoes  were  spliced  together 
with  single  8  x  5^-in.  plates  46  in.  long,  thus 
increasing  the  effective  width  of  the  caisson 
nearly  6  in.  The  caissons  were  filled  with  1 13  :$ 
concrete  made  with  Atlas  Portland  cement  hand- 
mixed  and  completed  in  25  days  with  an  average 
force  of  about  90  men. 

Kirby,  Petit  &  Green  were  the  architects.  Mr. 
Chas.  H.  Nichols,  consulting  engineer,  and  the 
Hedden  Construction  Co.  general  contractor. 
The  Bryson-Gamble  Co.,  was  the  contractor  for 
the   sub-structure  work  above   described. 


The  Preservation  of  Ties  by  crude  oil  has 
been  tried  successfully  by  the  Atchison,  Topeka 
&  Santa  Fe  Ry.  In  the  fall  of  1901  the  com- 
pany treated  a  few  thoroughly  seasoned  New 
Mexico,  Arizona  and  Texas  pine  ties  with  Cali- 
fornia crude  oil  containing  about  75  per  cent, 
asphaltum  base,  the  remainder  being  light  oils, 
the  greater  part  of  which  vaporized  when  heat- 
ed. The  oil  was  heated  to  180°  Fahr.  and  forced 
into  the  wood  under  a  pressure  of  150  lb.  per 
square  inch,  the  ties  taking  up  from  4  to  8  gal. 
each.  They  were  placed  in  an  experimental 
track  on  the  Gulf,  Colorado  &  Santa  Fe  Ry., 
where  an  untreated  loblolly  tie  will  not  last 
over  two  years,  and  an  untreated  long  leaf  tie 
not  over  three  years.  The  ties  were  examined 
by  the  Santa  Fe  officers  after  they  had  been  in 
service  four  years  and  nine  months  and  were 
found  perfectly  sound.  Those  that  were  sawed 
through  or  bored  were  found  to  be  iii  excellent 
condition,  and  the  spikes  were  not  only  as  good 
as  the  day  they  were  driven,  but  seemed  to 
hold  better  than  in  untreated  ties.  The  company 
has  therefore  decided  to  use  oil  for  ties,  and  to 
continue  creosoting  for  bridge  timbers  and  piling. 
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Aqueduct  Bridges  on  the  Illinois  and 
Hississippi  Canal. — n. 

By  Fred  W.  Hooens.  M.  .\m;  Soc.  C.  E,.  Junior  U.   S. 
Engineer.  " 


Uelhads  of  Construction. — Aqueducts  i  and  9 
were  bnilt  entirely  by  hired  labor,  as  were  also 
the  piers  and  abutments  of  Aqueducts  2  and  3, 
and  the  trunks,  including  the  reinforced  concrete 
linings,  of  all  of  the  aqueducts. 

The  foundations  of  Aqueducts  2  and  3  were 
constructed  by  Cogan  &  Pound,  contractors,  and 
the  foundations  of  Aqueducts  4  to  7,  inclusive, 
were  put  under  contract  twice,  it  being  finally 
necessary  for  the  Government  to  complete  the 
work  by  hired  labor.  The  foundation  of  Aque- 
duct 8  and  the  piers  and  abutments  of  Aqueducts 
4  to  8,  inclusive,  were  constructed  by  Page  & 
Shnable,  contractors,  of  Chicago.  The  latter 
contract  was  completed  during  the  season  of 
1906. 

Unless  otherwise  stated,  the  methods  of  con- 
struction described  were  those  used  at  Aque- 
duct 9.  The  methods  used  at  Aqueduct  4  are 
tj-pical  of  the  work  done  on  the  Western  Section 
and  will  be  referred  to  frequently.  Junior  En- 
gineers H.  E.  Reeves  and  A.  O.  Rowse  were 
the  resident  engineers  in  charge  of  construction 
of  Aqueducts  4  and  9,  respectively. 

Aqueduct  9  is  located  about  11  miles  from 
Tampico,  IlL,  its  nearest  railroad  station,  and 
24  miles  from  Rock  Falls,  111.  A  narrow-gauge 
railroad  was  previously  constructed  by  the  Gov- 
ernment for  riprapping  the  banks  of  the  canal, 
and  was  later  extended  to  the  Aqueduct.  All 
of  the  materials  were  received  at  Rock  Falls, 
and  transported  to  the  aqueduct  with  a  construc- 


Each  line  of  sheeting  was  supported  by  two  6 
X  8-in.  by  16  ft  horizontal  waling  timbers,  placed 
about  4  ft.  apart.  Vertical  6  x  8-in.  posts  were 
placed  outside  at  the  ends  and  center  of  the 
wales,  through  which  the  coffer-dam  was  tied 
together  at  top  and  bottom  with  ^-in.  rods,  8  ft. 
6  in.  long. 

After  all  of  the  work  inside  of  the  two  en- 
closures, including  the  excavation  for  the  chan- 
nels, had  been  finished,  the  wings  of  the  dams 
were  removed  and  the  ends  of  the  main  or 
longitudinal  portions  were  connected  with  cross- 
dams,  thus  enclosing  the  second  and  third  piers 
and  forcing  the  water  through  the  two  side 
channels. 

Twice  it  was  necessary  to  flood  the  pit  on 
account  of  high  water.  This  was  accomplished 
through  a  sluice  or  trough  about  a  foot  square, 
with  a  gate,  constructed  in  the  cofferdam  about 


sand  in  the  middle  section,  which  was  excavated 
with  a  6-in.  sand  pump.  The  materials  were 
wasted  betw^een  and  back  of  the  canal  embank- 
ments, which  had  been  previously  built,  the  bot- 
tom grade  of  the  canal  being  several  feet  above 
the  natural  surface  of  the  ground. 

At  each  aqueduct,  channels  were  excavated 
across  the  canal  right-of-way,  being  the  full 
width  between  abutments  except  where  it  joined 
the  original  channel. 

The  first  contract  for  excavation  and  building 
foundations  for  Aqueducts  4  to  7  inclusive  on 
the  Western  Section,  was  dated  March  20,  1902. 
The  only  work  done  at  Aqueduct  4  under  this 
contract,  was  the  excavation  of  about  11,000  cu. 
yd.  of  materials. 

The  work  was  relet  on  Oct.  12,  1903,  but  no 
work  was  executed  at  Aqueduct  4  under  this 
contract.     When  the  United   States  began  work 


RIght-Hand  End  of  Aqueduct   No.  4. 


Left-Hand    End  of  Aqueduct   No.  4. 


tion  train.  There  is  a  siding  from  the  Chicago, 
Burlington  &  Quincy  Ry.  on  the  canal  right-of- 
way  at  Rock  Falls. 

Aqueduct  4  is  located  about  2  miles  north  and 
east  of  Mineral,  III.,  which  is  a  station  of  the 
Rock  Island  Ry. 

The  canal  runs  almost  due  south  at  Aqueduct 
9,  making  an  angle  with  Green  River,  such  that 
during  construction,  an  abutment  and  the  upper 
end  of  one  pier  were  on  the  south  side  of  the 
river,  two  piers  were  entirely  in  the  river,  and 
an  abutment  and  the  lower  end  of  one  pier  were 
on  the  north  side  of  the  river. 

A  cofferdam  about  110  ft.  long  was  built  par- 
allel to  and  about  half  way  between  the  first 
and  second  piers,  from  the  north,  with  a  wing 
on  the  upstream  side  that  returned  to  the  river 
bank.  In  the  same  way  a  dam  was  built  between 
the  third  and  fourth  piers  with  a  wing  on  the 
downstream  side  that  returned  to  the  south  bank, 
thus  leaving  a  channel  about  65  ft.  wide  for  the 
passage  of  the  river. 

The  coffer-dams  consisted  of  two  lines  of  sheet- 
ing, 2  X  12-in.  by  8  ft.,  placed  6  ft.  apart,  filled 
with  a  sandy  loam,  the  only  available  material. 


2  ft.  above  the  ordinary  water  line.  The  gate 
was  kept  closed  unt'l  it  was  seen  that  the  dam 
was  in  danger,  when  it  was  opened,  allowing  the 
pit  to  flood. 

Owing  to  the  sandy  bottom  of  the  river,  the 
cofferdams  were  not  entirely  satisfactory.  Twice 
the  water  went  under  the  sheeting,  doing  no  par- 
ticular damage  except  to  delay  the  work  for  a 
few  days.  On  later  work  a  pile  coffer-dam  was 
used. 

Such  a  coffer-dam  was  constructed  at  Aque- 
duct 4  by  driving  a  row  of  round  piles  7  ft.  apart, 
through  the  center  of  the  creek  between  the 
second  and  third  piers,  to  which  was  bolted  6  x 
8-in.  waling  timbers. 

Triple-lap  sheet  piles  made  of  2  x  12-in.  by 
l6-ft.  lumber  were  driven  about  8  or  9  ft.  and 
spiked  to  the  wales.  At  each  end  of  the  pit  a 
similar  dam  was  constructed  across  the  channel, 
sluiceways  being  left  on  each  side  of  the  center 
coffer,  which  could  be  closed  with  planks  when 
it  was  desired. 

The  materials  excavated  at  Aqueduct  9  were 
sand  and  sandy  peat  with  some  clay.  The  work 
was   done   with   teams   and   scrapers,   except,  the 


by  hired  labor,  in  the  spring  of  1905,  to  complete 
these  contracts,  the  pit  was  found  to  have  from 
7  to  9  ft.,  about  7,000  cu.  yd.,  of  silt  deposited  in 
it.  This  deposit  stood  at  a  slope  of  about  i  to  4, 
and  was  gummy  and  sticky,  being  exceedingly 
hard  to  dump  from  the  cars. 

The  hired  labor  work  was  done  with  a  ^-yd. 
Page  scraper  bucket  operated  by  a  stiff-legged 
derrick  mounted  on  a  frame  with  a  i2-h.-p.  hoist- 
ing engine  and  vertical  boiler,  which  furnished 
the  power.  The  dredge  was  moved  about  on 
rollers. 

The  excavated  materials  were  dumped  into 
1/4 -yd.  dump  cars,  which  were  pulled  to  the  top 
of  the  canal  bank  with  a  cable  by  a  iS-h.-p. 
hoisting  engine.  The  cars  were  operated  in 
trains  of  three  cars  each.  At  the  top  of  the « 
embankment,  the  train  was  taken  by  a  team  and 
drawn  down  the  canal  where  the  materials  were 
dumped  back  of  the  canal  bank.  A  force  con- 
sisting of  2  enginemen,  i  fireman,  i  team,  6  labor- 
ers, and  a  foreman,  operated  the  plant.  The 
output  was  about  15  cu.  yd.  per  hour. 

Both  round  and  sheet  piles  were  driven  with 
a  driver  having  a  2,000-lb.  hammer,  aided  where 
necessary  by  a  water  jet.  The  round  piles  were 
about  16  ft.  long  and  12  to  16  in.  in  diameter 
at  the  large  end,  the  average  driven  length  at 
Aqueduct  4  being  between  14  and  15  ft.  A  sheet 
pile  was  made  of  three  pieces  of  ij4-in.  white 
oak  8  ft.  long,  fastened  at  the  top  and  bottom 
with  three  5  x  j4-in.  boat  spikes,  making  a  tongue 
and  groove  2j^-in.  deep.  The  sheeting  was 
driven  about  7  ft.  below  the  bottom  of  the  foun- 
dation, and  was  imbedded  about  6  in.  in  it. 
The  round  piles  were  cut  off  at  grade,  the  lon- 
gitudinal timbers  placed  and  the  spaces  between 
timbers  filled  with  concrete.  The  cross  timbers 
were  then  laid  and  concrete  filled  between  them. 
At  Aqueduct  4,  the  concrete  was .  made  with 
Utica  natural  cement,  the  proportions  being  i 
part  cement,  2  of  Mississippi  River  sand  and  4 
of  crushed  limestone  from  quarries  at  Moline, 
III.  The  concrete  was  mixed  with  a  one-half 
yard    Smith    mixer,    and    dumped    into    the    pit. 


July  6,  1907. 

where  it  was  distributed  in  the  foundations  with 
wheelbarrows.  The  materials  were  placed  in  the 
mixer  with  wheelbarrows. 

At  Aqueduct  9,  Portland  cement  was  used 
almost  exclusively,  most  of  it  being  the  Marquette 
brand.  The  sand  contained  about  20  per  cent,  of 
pebbles  and  was  obtained  from  excavations  from 
the  canal  prism.  The  crushed  rock  was  obtained 
from  the  Government  crushing  plant  at  Rock 
Falls,  being  screened  to  remove  dust  and  rock 
too  large  to  pass  a  2-in.  ring.  The  concrete  in 
the   foundation  consisted  of   I   cement,  3.5   sand, 
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signed  and  built  for  use  on  the  concrete  work 
on  the  canal.  It  consists  of  a  wooden  hopper 
lined  with  sheet  steel,  having  a  slide  in  the 
bottom  for  dumping,  mounted  on  two  pairs  of 
trucks  of  36-in.  gauge.  Its  capacity  is  about 
20  cu.  ft.  The  car  was  pulled  up  an  incline  by  a 
single  horse  to  a  platform  above  the  mixer, 
where  it  was  dumped  through  an  extension  chute 
into  the  machine  and  mixed. 

The  concrete  was  dumped  from  the  mixer  into 
one  of  the  concrete  cars  described,  which  was 
pushed  onto  an  elevator  and  hoisted  to  a  trestle 


Assembling  Steel  at  Aqueduct    No.  8. 
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cage  would  then  descend,  the  car  of  concrete  be 
placed  thereon,  and  raised  to  the  upper  track. 
As  soon  as  the  loaded  car  was  pushed  off,  the 
empty  one  was  pulled  on  and  lowered  to  the 
mixer,  and  the  operation  repeated.  For  every 
load  of  concrete  taken  to  the  forms,  it  was 
necessary  to  raise  the  cage  twice.  In  this  way, 
the   elevator  man  also  acted   as   switchman. 

The  mixer  was  placed  about  so  ft.  below  the 
downstream  end  of  the  piers  and  a  trestle  was 
built  from  the  elevator,  which  stood  just  in 
front  of  the  mixer,  to  the  forms,  a  track  being 
laid  on  it  extending  from  end  to  end  of  the 
several  piers  and  abutments. 

The  forms  were  built  with  posts  of  6  x  8-in. 
timbers  and  the  lagging  of  2  x  l2-in.  pine  plank, 
surfaced  on  two  sides.  The  posts  were  placed 
opposite  on  the  two  sides  and  4  ft.  between 
centers.  They  were  tied  together  at  the  top 
about  2  ft.  above  the  concrete  with  a  3  x  12-in. 
plank  and  at  two  intermediate  points  between  top 
and  bottom  by  5^-in.  rods.  Planks  were  spiked 
to  the  grillage  timbers  to  catch  the  heels  of  the 
posts,  and  the  upper  tie  carried  the  concrete 
track. 

The  piers  were  divided  into  two  sections  by 
a  bulkhead  at  about  the  center  of  the  forms. 
The  abutments  were  built  in  six  sections,  the  two 
parts  of  the  breast  wall  being  first,  the  canal  re- 
taining walls  next,  and  the  wing  walls  "last. 


and  4.5  crushed  rock,  and  was  mixed  with  a  half- 
yard  Smith  mixer  as  later  described  for  piers  and 
abutments. 

The  concrete  materials  for  the  piers  and  abut- 
ments of  Aqueduct  9  were  the  same  as  for  the 
foundations  and  were  hauled  to  the  site  of  the 
aqueduct  in  dump  cars.  The  track  was  on  top 
of  the  canal  bank  from  which  the  cars  were 
dumped  on  the  outside  of  the  bank,  the  slope 
being  covered  with  a  grass  sod.  Enough  sand 
and  crushed  rock  was  delivered  before  any  con- 
struction began  to  complete  all  of  the  concrete 
work.  The  materials  were  distributed  along  the 
bank  for  a  distance  of  about  400  ft.  An  accom- 
panying illustration  shows  the  general  layout  of 
the  mixing  and  hoisting  plants. 

A  warehouse  with  a  capacity  for  storing  about 


Placing  the  Concrete  Lining  at  Aqueduct  No.  9. 


Progress  View  during    the  Work  of  Lining  Aqueduct  No.  7. 


2,000  bbl.  of  cement  was  rebuilt  about  1,500  ft. 
from   the   aqueduct   and   a   shed   was   built   over 
the   track  at  the  aqueduct  site   large  enough  to 
shelter  a  flat  car  loaded  with  cement.    All  cemen 
was  received  in  sacks. 

The  concrete  was  mixed  in  a  one-half  yard 
Smith  mixer  mounted  on  a  frame  with  an  en- 
gine and  vertical  boiler,  the  concrete  proportions 
being  i  cement,  3.5  sand  and  4.5  crushed  rock. 
The  materials  were  loaded  into  a  car,  in  which 
they  were  measured,  the  sand  being  placed  in 
the  bottom  and  the  rock  on  top,  with  the  ce- 
ment   sandwiched    between.      The    car    was    de- 


where  it  was  pushed  by  two  men  to  the  form 
where  the  concrete  was  deposited.  In  order  to 
provide  a  passageway  for  cars  without  using 
switches,  a  track  just  long  enough  to  hold  one 
concrete  car  was  constructed,  at  the  same  ele- 
vation as,  and  on  the  opposite  side  of  the  eleva- 
tor, from  the  track  leading  to  the  forms.  Two 
cars  were  used  for  carrying  the  concrete,  one 
car  being  at  the  mixer  when  the  other  was  on 
the  upper  concrete  track.  The  cage  of  the  eleva- 
tor would  be  left  at  the  top,  making  a  continuous 
track  over  the  elevator,  and  the  car  from  above 
would  be   run  over   it  to  the  passageway.     The 


The  work  was  carried  on  by  two  shifts  of  8 
hours  each.  No  special  effort  was  made  to  com- 
plete the  work  as  a  monolithic  structure,  but  at 
the  close  of  work  on  the  second  shift,  the  con- 
crete was  leveled  and  tamped  as  nearly  hori- 
zontal as  possible.  The  masonry  was  not  faced, 
the  concrete  being  thrown  up  against  the  sides 
of  the  form,  allowing  the  coarser  parts  to  re- 
bound, and  the  crushed  rock  was  omitted  from 
the  last  batches  on  top. 

The  piers  and  abutments  at  Aqueduct  4  were 
built  with  natural  gravel  and  the  Chicago  AA 
brand  of  Portland  cement.  The  specifications  for 
cement  were  those  formulated  by  a  Board  of 
Army  Engineers  and  published  as  "Professional 
Papers  No.  28,  U.  S.  A." 

The  following  extract  is  from  the  specifications 
for  concrete,  and  proved  to  be  quite  effective : 

".Abutments  and  piers  of  aqueduct  bridges  shall 
be  built  of  Portland  cement  concrete  so  propor- 
tioned that  there  are  no  voids  when  compactly 
rammed,  and  shall  contain  on  an  average,  for 
each  section  of  wall,  one  and  one-tenth  barrels 
of  Portland  cement  per  cubic  yard  in  place,  in- 
cluding facings,  copings,  and  bonding  layers,  as 
hereinafter  described.  In  no  case  will  a  greater 
proportion  of  sand  than  three  parts  sand  to  one 
part  cement  be  permitted  to  be  used.  In  case 
the  number  of  barrels  in  any  piece  of  masonry 
falls  below  the  average  stated  above,  then  the 
price  per  cubic  yard  shall  be  reduced  in  propor- 
tion to  the  reduction  in  amount  of  cement  used. 
Prices  of  concrete  will  not  be  increased  if  greater 
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quantities  of  cement  than  specified  above  per 
cubic  jard  are  used." 

The  gravel  contained  ^bout  55  per  cent,  of 
pebbles  and  the  proportions  for  concrete  were 
made  I  cement  to  5;-i  gravel. 

The  concrete  was  mixed  in  a  15-4 -yd.  Page 
mixer,  an  invention  of  Mr.  J.  W.  Page,  one  of 
the  contractors.  It  is  an  open  drum  batch  mixer 
mounted  on  the  end  of  a  shaft  inclined  at  an 
angle  of  5^  deg.  with  the  vertical  plane.  It  is 
operated  by  spur  and  bevel  gearing  by  a  20-h.-p. 
two-cylinder  vertical  reversing  engine.  Its  ca- 
pacity- is  about  15  batches  per  hour. 

A  platform  was  built  around  the  dnmi  of  the 
mixer,  on  which  the  cement  was  unloaded.  The 
gravel  (27  cti.  ft)  was  loaded  into  a  lJ4-yd. 
side-dump  car  and  pulled  up  an  inclined  track 
by  a  ao-h.-p.  double-drum  hoisting  engine,  onto 
the  platform  in  front  of  the  mixer,  where  it  was 
dimiped  into  the  drum  with  five  sacks  (5  cu.  ft.) 
of  cement. 

The  concrete  was  dumped  through  a  door  in 
the  side  of  the  drum  into  a  hopper  concrete  car 
with  bottom  dump,  and  hauled  to  the  forms  by 
a  cable  operated  by  the  second  drum  of  the 
hoisting  engine  previously  mentioned.  A  small 
trestle  was  built  from  the  mixer  to  the  form  and 
the  concrete  car  was  pulled  up  an  incline,  about 
22  ft.  long  with  a  rise  of  about  10  ft.,  to  a  track 
on  top  of  the  form.  This  allowed  the  distribu- 
tion of  the  concrete  along  the  entire  length  of  the 
pier  or  abutment. 

The  forms  were  built  about  the  same  as  at 
Aqueduct  9.    The  form  for  the  nose  was  built  in 


t8-in.  cast-iron  chute  with  steel  slide  in  its  bot- 
tom which  was  opened  and  closed  by  a  lever. 
The  hopper  was  placed  adjacent  to  the  track  on 
the  canal  bank.  The  sand  or  gravel,  which  had 
been  stored  on  the  opposite  side  of  the  canal 
bank  the  previous  year,  was  loaded  into  3-yd. 
dump  cars  and  hauled  with  the  narrow  gauge 
locomotive  by  a  circuitous  route  to  the  hopper, 
where  it  was  dumped.  From  here  the  gravel 
was  dumped  into  the  material  car  where  it  was 
measured  and  pushed  by  hand  to  and  dumped 
into  the  mixer.  The  concrete  was  dumped  from 
the  mixer  onto  a  platform,  where  it  was  shoveled 
into  wheelbarrows  and  wheeled  to  the  forms. 

The  ends  of  the  floorbeams  and  trusses  are  em- 
bedded in  concrete,  4  ft.  wide  and  18  in.  thick, 
over  which   the  joint   in   the   lining  between  the 


were  bent  to  a  template  and  were  wired  at  the 
top  to  a  2  X  4-in.  strip.  The  horizontal  bars 
were  laid  in  position  as  the  concrete  was  de- 
posited. 

Operations  were  begun  on  one  of  the  sides, 
the  first  layer  of  concrete  extending  several 
feet  beyond  the  side  into  the  floor,  on  which  a 
working  platform  was  built.  This  consisted  of 
three  lines  of  3  x  12-in.  plank  laid  close  together 
parallel  to  the  side  and  on  top  of  the  fresh 
concrete  with  2-in.  strips  laid  crosswise  thereon 
and  a  fourth  plank  carried  on  the  strips. 

A  runway  for  filling  the  sides  was  supported 
from  this  plank.  As  the  concrete  was  being  de- 
posited in  the  side,  a  second  smaller  gang  of 
men  kept  the  floor  bond  alive.  This  was  done 
by   placing   a   2   .\   4-in.   strip  on   edge   over  the 


Concrete  Plant   and   Trestles    at  Aqueduct  No.   9   in   1904. 


Mixing  Plant    Used  in   1905  for  Lining  Aqueduct  No.   9. 


two  pieces,  which  were  left  intact  when  wreck- 
ing the  forms.  The  short  planks  in  the  nose 
were  beveled  to  fit  the  corners  and  were  spiked 
to  6  X  8-in.  posts.  The  two  pieces  of  the  nose 
forming,  were  fastened  together  where  they  met 
by  bolts  through  the  posts.  The  posts  were  also 
supported  by   diagonal  braces   from  the  ground. 

The  concrete  would  be  considered  a  wet  mix- 
ture. All  of  the  exposed  surfaces  were  faced 
with  a  mortar  of  I  cement  to  2  Mississippi  River 
sand,  iH  in.  thick. 

The  piers  were  divided  into  two  sections,  each 
of  which  were  built  in  one  day. 

The  materials  for  the  concrete  lining  for  Aque- 
duct 9  were  the  same  as  used  for  the  piers  and 
abutments,  although  crushed  rock  was  not  used 
except  for  the  concrete  over  the  piers.  Mar- 
quette Portland  cement  was  used  exclusively. 

The  same  one-half  yard  Smith  mixer  was  used 
for  mixing  the  concrete,  but  with  an  entirely  dif- 
ferent set  up.  The  mixer  was  placed  at  the  bot- 
tom of  the  canal  between  the  embankments,  and 
a  short  track  for  a  material  car  was  constructed 
over  it  Over  this  track  and  at  a  height  sufficient 
to  clear  one  of  the  concrete  cars,  a  hopper  having 
a  capacity  of  6  or  7  cu.  yd.  was  built.  The  hopper 
was  about  9  ft.  square  at  the  top  and  had  a  12  x 


adjacent  bays  is  made.  This  joint  was  made 
by  placing  a  piece  of  house  siding  between  the 
two  pieces  of  concrete  when  it  was  built,  sub- 
sequentlv  removing  it  and  filling  the  joint  with 
coal  tar  pitch.  As  just  indicated,  the  lining  for 
each  span  was  built  separately,  the  floor  and  those 
parts  of  the  side  up  to  the  top  of  the  triangu- 
lar reinforcement  being  built  one  day  and  the 
balance  of  the  sides  later. 

For  the  floor  forming,  2  x  12-in.  by  8- ft.  pine 
planks  were  laid  horizontally  between,  and  were 
supported  from,  the  flanges  of  the  floorbeams  by 
small  horses  or  brackets. 

For  the  side  forming,  vertical  posts  were  se- 
curely fastened  between  the  two  beams  of  the 
side  truss  every  4  ft,  and  2-in.  lagging  nailed 
to  them.  To  form  the  triangular  portion,  diag- 
onal posts  of  3  x  8-in.  pine  were  nailed  to  the 
top  of  the  vertical  post,  extending  downward  to 
the  top  of  the  floor  lining,  and  were  wired 
to  the  opposite  side  of  the  form.  The  lagging 
was  placed  under  these  diagonal  posts  as  the 
concrete  was  deposited. 

All  of  the  reinforcing  bars  in  the  floor  were 
laid  in  position  and  wired  together  the  day  be- 
fore the  concrete  was  deposited.  At  the  same 
time,  the  vertical   reinforcing  bars  for  the  sides 


center  of  the  floorbeam  and  depositing  concrete 
between  it  and  the  concrete  previously  deposited 
with  which  it  was  bonded.  The  strips  were  2 
ft.  3  in.  wide  and  extended  the  full  length  of  one 
span  of  the  aqueduct.  When  the  first  side  had 
been  completed  to  the  top  of  the  triangular  sec- 
tion, the  same  operation  was  repeated  on  the 
other  side,  and  a  third  small  force  kept  the 
floor  bond  alive  on  that  side.  As  soon  as  the 
second  side  had  been  completed,  the  entire  force 
was  concentrated   on  the  floor. 

The  concrete  was  a  wet  mixture  and  was 
finished  with  a  wooden  float,  no  additional  mortar 
being  used. 

At  Aqueduct  4,  1.8  bbl.  of  Marquette  Portland 
cement  were  used  with  I  cu.  yd.  of  bank  gravel. 
1  he  Smith  concrete  mixer  was  placed  at  the 
bottom  of  the  canal  with  its  hopper  against  the 
inside  wall  of  the  abutment.  It  was  charged 
by  one-horse  dump  carts  from  the  top  of  the 
abutment  walls. 

The  method  of  construction  was  practically 
the  same  as  previously  described.  The  concrete 
was  deposited  the  middle  of  December,  in  freezing 
weather,  the  lowest  temperature  being  12°  Fahr. 
The  water  for  concrete  was  heated  to  about  130° 
Fahr.,  the  exhaust  steam  from  the  mixer  en- 
gine was  discharged  into  the  mixer;  and  the 
concrete  was  deppsited  at  a  temperature  of  70° 
to  90°  Fahr. 

After  the  concrete  was  deposited,  boards  were 
laid  on  the  fresh  concrete  to  support  carpenters' 
horses.  Planks  were  placed  between  the  horses, 
the  entire  area  over  the  lining  was  covered  with 
inch  boards,  and  the  space  heated  for  about  48 
hours  with  live  steam. 

The  concrete  deposited  in  freezing  weather  was 
apparently  as  good  as  any  of  that  deposited  in 
mild  weather. 

Each  of  the  piers  at  Aqueduct  4  contain  191.5 
cu.  yd.  of  concrete  and  each  abutment  350.5  cu. 
yd.,  a  total  of  1,467  cu.  yd.  There  were  1,801 
bbl.  of  Chicago  AA  cement  used  in  the  concrete 
besides  113  bbl.  in  the  mortar  for  facing.  The 
splay  walls  at  the  ends  of  the  aqueduct  contain 
119.88  cu.  yd.  of  concrete  and  required  159  bbl. 
of  Chicago  A  A  cement  in  their  construction.  The 
contract  price  for  Portland  cement  concrete  was 


July  6,  1907. 

$7.07  per  cubic  yard.     The  total  cost  of  the  ma- 
sonry, including  splay  walls,  was  $11,219.24. 

The  unit  costs  for  materials  and  labor  for  the 
earthworks,  foundations,  piers  and  abutments  at 
Aqueduct  9  amounted  to  31  cents  for  16,471  cu. 
yd.  of  excavation,  25.1  cents  for  7,000  cu.  yd. 
of  back-filling,  $5.92  for  632  round  piles,  $64.75 
per  thousand  feet  for  18,616  ft.  B.  M.  of  sheet 
piling,  $38.81  per  thousand  feet  for  40,050  ft. 
B.  M.  of  grillage,  $6.66  for  3,612  cu.  yd.  of 
concrete,   and   $3.70   per    linear   foot    for   coffer- 
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Transmission  Line. — At  present  one  trans- 
mission line  has  been  built  on  private  right-of- 
way  from  the  power  station  to  the  step-down 
sub-station  at  the  city  limits  of  Minneapolis  and 
St.  Paul.  The  right-of-way  is  practically  straight 
and  in  general  is  60  ft.  wide,  being  laid  out  for 
a  pole  line  10  ft.  from  each  boundary  line.  The 
present  line,  which  is  40.6  miles  long,  is  of  4/0 


Two   Typical    Transmission    Line   Views,   Taylor's   Falls   Development. 

dams.  In  addition  $1,645.15  was  spent  for  engi- 
neering connected  with  these  items,  $1,663.85  for 
pumping  and  $1,485.92  for  the  emergency  gates 
set  in  place.  The  unit  costs  for  the  superstruc- 
ture, splay  walls  and  lining  at  the  same  structure 
were  2.3  cents  for  427,889  lb.  of  steel  in  the 
superstructure,  $6,217  per  yard  for  206  cu.  yd.  of 
concrete  in  splay  walls,  $8,702  per  yard  for  329 
cu.  yd.  of  concrete  in  the  lining  and  2.32  cents 
for  30,924  lb.  of  reinforcing  metal.  The  engineer- 
ing cost  $715- 

The  following  is  the  scale  of  wages  for  the 
above  work,  8  hours  constituting  a  day :  Over- 
seers, $100  per  month ;  locomotive  enginemen, 
$go;  pump  enginemen,  etc.,  $60;  stokers,  $60; 
watchmen,  $45 ;  teamsters  with  teams,  $3.50  per 
day;  capenters,  $2.50;  laborers,  $1.75;  Waterboys, 
60  cents. 

The  average  cost  of  35  spans  of  the  reinforced 
concrete  lining  of  the  aqueducts  is  $756.87  per 
bay,  and  the  average  cost  of  the  concrete  is  $9.48 
per  cu.  yd. 

The  work  of  construction  of  all  work  on  the 
feeder  and  Western  Section  of  the  canal  has  been 
in  charge  of  Assistant  Engineer  L.  L.  Wheeler, 
and  that  on  the  Eastern  Section  in  charge  of 
Assistant  Engineer  J.  C.  Long.  Major  W.  L. 
Marshall,  Major  J.  H.  Willard,  Major  C.  S. 
Riche,  and  Lieut-Col.  W.  H.  Bixby,  Corps  of 
Engineers,  U.  S.  A.,  have  had  supervision  suc- 
cessively of  the  work  in  the  district  in  which  the 
canal  is  located. 

My  thanks  are  due  Messrs.  Wheeler,  Rowse  and 
Reeves  for  help  in  preparing  this  article. 
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p'.:t  swedged  out  of  extra  heavy  2-in.  iron  pipe, 
while  the  cross-arm  insulators  are  carried  on 
pins  of  the  same  material  set  into  the  arm  in 
the  usual  manner.  The  cross-arms  are  bolted 
to  the  poles,  braced  with  a  single  angle  iron 
on  one  side  and  fitted  with  bolts  through  and 
on  each  side  of  each  pin  to  hold  the  pin  firmly 
and  to  prevent  splitting  of  the  arm.  The  stan- 
dard span  on  pole  construction  is  140  ft.,  the 
spans  on  the  tower  construction  reaching  up  to 
600  ft. 

The  telephone  line  consists  of  two  No.  10  cop- 
per wires  connecting  permanent  instruments  at 
each  power  station  and  at  a  patrolmen's  cottage 
at  the  centre  of  the  line,  and  with  temporary 
connections  in  booths  arranged  along  the  line 
for  the  use  of  the  patrolmen.  The  telephone  in- 
struments and  connections  are  all  arranged  with 
high  insulation  repeating  coils  to  protect  the 
attendants  against  possible  shock  from  induction 
from  the  transmission  line. 

Owing  to  the  prevalence  of  thunder  storms 
over  the  middle  portion  of  the  transmission  line, 
this  part  is  protected  by  several  different  experi- 
mental constructions  of  overhead  grounded  wires, 
lightning  rods  on  the  poles  and  also  on  separate 
poles  arranged  alongside  and  reaching  above 
the  transmission  line.  The  Westinghouse  Co. 
standard  low  equivalent  arresters  are  used  to 
protect  the  station  apparatus  at  both  ends  of 
the  line  and  in  addition  three  types  of  horn 
arresters  and  other  special  devices  have  been 
put  up. 

Main  Step-Down  Sub-Station. — The  step-down 
sub-station  is  built  of  brick  and  steel  with  re- 
inforced-concrete  floors,  and  has  a  timber  frame- 
work to  support  the  wiring,  which  is  open 
throughout.  The  building  is  divided  into  two 
rooms,  one  containing  the  transformers  and  the 


Cofferdam   Used    in   Building   Closing   Section  of  Spillway. 


A  High-Voltage  Third-Rail  Interurban  Line 
is  under  construction  in  California  between  Marys- 
ville  and  Nevada  City  and  Auburn,  using  a  pro- 
tected under-running  conductor  rail  on  private 
right  of  way  and  overhead  wire  and  pantagraph 
trolley  in  public  streets.  The  operating  voltage 
is  1,200  volts  direct  current. 


semi-hard-drawn  copper  cable  carried  on  wooden 
poles,  with  the  exception  of  certain  long  spans 
across  swamps,  lakes  or  other  obstructions  where 
Aermotor  steel  towers  are  used.  The  standard 
pole  of  the  transmission  line  is  of  Idahp  cedar, 
45  ft.  long,  carrying  5  x  7-in.  cross-arm,  7  ft. 
4  in.  long,  and  a  small  cross-arm  7  ft.  below  for 
the  telephone  line.  The  transmission  wires  are 
carried  on  four-part  porcelain  insulators  of  spe- 
cial design,  which  are  arranged  on  a  72-in.  equi- 
lateral triangle  with  the  apex  at  the  top  of  the 
pole.    The  top  insulator  is  cemented  to  a  bracket 


other  the  switchboard  and  wiring.  The  trans- 
former room  is  screened  off  by  a  brick  wall  with 
a  reinforced-concrete  floor  overhead.  The  en- 
trances of  present  and  future  transmission  lines 
are  at  one  end  of  the  building,  while  exits  for 
three  13,000-volt  outgoing  lines  are  provided 
along  each  side.  Three  banks  of  transformers 
duplicating  those  at  the  power  station  are  now 
installed  with  provision  for  three  additional  banks 
in  future.  These  transformers  are  now  con- 
nected for  stepping  down  from  47,500  to  13.800 
volts. 
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Arrangement  of  Construction  Plant  for  Taylor's  Falls  Station. 


The  wiring  consists  of  two  high-tension  busses 
and  two  low-tension  busses  to  be  joined  in  the 
future  in  each  case  by  a  junction  switch  at  the 
end  of  the  building.  The  transformers  and  in- 
coming and  outgoing  lines  are  controlled  by 
Westinghouse  oil  switches  mechanically  con- 
nected to  lever  handles  on  the  switchboard,  which 
is  arranged  on  the  second  floor  across  the  build- 
ing near  the  transmission  line  end.  The  oil  in- 
sulated choke  coils,  instrument  transformers  and 
high-tension  lightning  arresters  are  arranged  on 
a  reinforced-concrete  gallery  at  the  end  of  the 
building  and  the  arresters  and  oil  switches  con- 
trolling the  outgoing  lines  are  arranged  on  the 
second  floor  and  gallery  above.  The  transfor- 
mers are  provided  with  an  oil  treating  system 
similar  to  the  one  at  the  power  station.  Water 
for  cooling  the  transformers  is  pumped  from  a 
deep  well  and  circulated  by  motor-driven  turbine 
pumps  and  finally  discharged  over  a  cooling 
screen  into  an  artificial  pond  outside  the  build- 
ing. The  cooling  coils  of  each  transformer  are 
provided  with  Venturi  meter  tubes  and  gages 
to  indicate  the  amount  of  cooling  water  used 
at  all  times  and  each  gage  is  provided  with  elec- 
tric contacts  which  ring  an  alarm  and  indicate 
by  lamps  in  case  the  flow  in  any  transformer  falls 
below  a  given  amount 

Construction. — The  construction  of  the  dam 
and  power  house  was  handled  with  considerable 
difficulty,  owing  to  the  swiftness  and  volume  of 
the  stream;  the  frequent  changes  in  the  stage 
of  the  river;  the  necessity  of  sluicing  logs  dur- 
ing the  spring  and  summer  months ;  the  extreme 
toughness  of  the  trap  rock  encountered  in  the 
excavation  and  the  heavy  flow  of  ice  during  the 
spring  freshets. 

The  materials  and  equipment  required  in  build- 
ing the  two  structures,  excepting  the  sand  and 
stone  used  in  the  concrete,  yrtre  brought  in  over 


a  standard-gauge  spur  track  about  I'/i  miles 
long,  that  was  built  especially  for  the  purpose 
from  the  Minneapohs,  St.  Paul  &  Sault  Ste. 
Marie  R.  R.  This  track  extended  from  the  end 
of  that  railroad  at  the  village  of  St.  Croix  Falls 
on  the  Wisconsin  side  for  about  J4  of  a  mile  up- 
stream to  a  switch  back  and  from  there  back 
about  }i  oi  z  mile  downstream  to  the  power 
house  site.  It  ended  about  150  ft.  from  the  up- 
stream side  of  the  power  house  and  was  back 
about  250  ft.  from  the  straight  section  of  the 
spillway  of  the  dam,  parallel  to  the  stream  and 
40  to  so  ft.  above  the  bed  of  the  latter. 

The  dam  and  power  house  were  both  built 
on  the  solid  trap  rock  which  underlies  the  entire 
site  on  the  Wisconsin  side  of  the  river.  The 
foundation  of  the  power  house  was  excavated 
out  of  this  rock  in  the  downstream  side  of  the 
ledge  through  which  the  forebay  canal  was  dug. 
The  straight  section  of  the  dam  at  the  power 
house  and  the  downstream  end  of  the  spillway 
were  built  on  this  ledge  after  it  had  been  stripped 
down  below  any  fissures.  The  balance  of  the 
spillway  was  built  on  the  trap  rock  which  formed 
the  bed  of  the  stream  after  all  loose  rock  and 
sand  had  been  removed.  The  bear  trap  dam 
and  log  sluice  on  the  Minnesota  side  of  the  river 
were  also  built  in  excavation  made  in  the  solid 
rock  bank. 

Concrete  and  Concrete  Mixing  Plants. — The 
mixture  of  concrete  used  for  the  greater  part  of 
the  work  was  one  part  Atlas  Portland  cement, 
three  parts  sand  and  five  parts  broken  stone. 
The  sand  was  obtained  from  a  bank  1,500  ft. 
from  the  site  of  the  work.  It  was  brought  to 
the  mixing  plants  in  cars  run  by  gravity  on  a 
track  laid  from  the  sand  bank  to  the  two  mixing 
and  crushing  plants.  After  they  had  been  dumped 
the  cars  were  hauled  back  to  the  pit  by  horses. 

The  trap   rock  excavated   from  the   canal  and 


power  house  site  was  crushed  to  a  size  that 
would  pass  the  meshes  of  a  2j4-in.  screen  and 
then  stored  in  bins  to  be  used  in  the  concrete. 
Large  pieces  of  trap  rock  taken  from  the  exca- 
vation, varying  in  size  from  those  that  could 
be  handled  by  one  man  to  those  containing  about 
one  cubic  yard,  were  placed  in  the  green  con- 
crete of  the  dam  and  power  house  foundations. 
These  pieces  of  rock  were  placed  at  least  i  ft. 
apart  and  i  ft.  from  the  surface. 

A  concrete  mixing  plant  was  set  up  beside  the 
standard  gauge  spur  track  nearly  in  line  with 
the  junction  of  the  curved  and  straight  sections 
of  the  spillway  apd  150  ft.  back  from  the  latter 
at  the  top  of  a  sharp  drop  in  the  river  bank. 
This  plant  contained  a  i-yd.  Smith  concrete 
mixer  set  on  a  platform  about  4  ft.  above  the 
ground.  Over  this  mi.xer  were  measuring  hop- 
pers for  sand  and  stone,  and  above  these  the 
storage  bins  for  those  materials. 

The  rock  was  brought  to  the  plant  from  the 
excavation  on  a  narrow-gauge  track  which  ran 
up  an  incline  to  the  level  of  the  crushers.  It 
was  first  passed  through  a  McCully  gyratory 
crusher  and  then  elevated  to  a  2'/2-in.  mesh 
screen  over  the  rock  bin ;  all  pieces  that  would 
not  pass  through  this  screen  were  returned  to  a 
No.  3  McCully  crusher,  which  also  delivered  to 
the  elevator.  AH  rock  that  would  pass  through 
the  screen  fell  into  the  storage  bin  for  crushed 
stone. 

The  storage  shed  for  cement  was  erected  along- 
side the  spur  track ;  cement  was  delivered  from 
this  shed  to  the  charging  platform  of  the  mixer 
on  push  cars.  The  straight  section  of  the  spill- 
way was  built  from  tracks  on  a  temporary  trestle 
about  15  ft.  below  the  top  of  the  dam.  This 
trestle  carried  three  tracks ;  one  of  standard 
gauge  on  the  dam  side,  a  36-in.  gauge  next,  and 
a  24-in.   gauge  on   the   outside,   with   extra   rails 


View  of  Cofferdam  and  Upstream  End  of  Straight  Section  of  Spillway  during  a  Freshet. 
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provided  in  the  outer  tracks  and  arranged  so 
that  a  24-in.  and  a  36-in.  gauge  track  were  also 
made  on  that  side.  These  tracks  were  connected 
with  the  mixer  by  a  trestle  which  rah  from  it 
to  the  main  trestle.  The  standard-gauge  track 
carried  two  cars,  each  mounted  with  a  guyed 
derrick  having  a  60-ft.  boom.  These  derricks 
handled  the  rock  excavated  from  the  site  of  the 
dam;  the  forms  for  the  concrete  and  the  skips 
in  which  the  concrete  was  delivered  on  the  cars 
from  the  mixer. 

What  little  coffer-dam  work  was  necessary  for 
this  portion  of  the  dam  was  done  with  gravel 
brought  from  an  adjacent  gravel  bank.  This  sec- 
tion of  the  dam  contained  at  the  base  three  pairs 
of  9xi2-ft.  arched  openings  which  were  left  to 
provide  for  the  passage  of  the  river  while  the 
closing  section  of  the  dam  was  being  built. 

After  the  work  had  been  in  progress  for  a  few 
months  a  second  crushing  and  mixing  plant,  a 
duplicate  of  the  first,  was  erected  on  the  river 
bank  above  the  site  of  the  power  house  and  300 
ft.  downstream  from  the  first  plant.  A  trestle 
connected  this  second  plant  with  the  main  trestle 
along  the  dam. 

The  second  portion  of  the  dam  crossing  the 
bed  of  the  river  was  a  more  serious  proposition 
to  construct  than  the  first,  owing  to  the  liability 
of  sudden  and  rapid  changes  in  the  stage  of  the 
stream.  The  cofferdam  to  turn  the  river  while 
this  portion  of  the  dam  was  being  built  was  con- 
structed of  log  crib,  work,  weighted  down  with 
rocks  taken  from  the  excavation.  Sheet  piling 
was  placed  on  the  upstream  side  of  the  crib  work 
and  gravel  and  clay  were  used  to  fill  the  inter- 
stices of  the  rock  in  the  cribs.  Large  quantities 
of  brush  were  also  placed  outside  of  the  sheet 
piling  and  clay  and  gravel  dumped  over  them, 
this  method  of  construction  being  found  very  ef- 
fective in  the  swift  curent  of  the  congested  chan- 
nel. 

The  concrete  for  this  portion,  of  the  dam  was 
brought  to  position  in  dump  cars  running  on  a 
track  blocked  up  on  top  of  the  completed  por- 
tion. An  elevator  brought  the  dump  cars  of  con- 
crete to  position  on  this  track  from  the  lower 
level  of  the  trestles  running  from  the  two  mix- 
ing plants.  From  the  dump  cars  the  concrete 
was  placed  through  chutes  extended  to  the  work 
from  the  end  of  the  track.  As  the  dam  was 
completed  the  latter  was  gradually  extended. 
This  method  of  placing  the  concrete  was  found 
to  be  faster  than  the  use  of  derricks,  and  gave 
excellent  results. 

The  foundations  of  the  power  house  were 
largely  put  in  in  the  winter  with  the  tempera- 
ture at  times  as  low  as  20°  below  zero,  Fahr. 
For  this  winter  work  one  of  the  mixing  plants 
was  fitted  up  so  that  live  steam  could  be  run 
through  the  sand  and  rock  bins  and  into  the 
water  tank!  In  very  cold  weather  salt  was  also 
used  in  the  water.  The  concrete  thus  made  was 
found  to  be  hot  enough  to  get  its  initial  set  be- 
fore it  could  freeze  and  the  results  obtained  were 
uniform  and  excellent. 

The  concrete  for  the  bear  trap  dam  and  sluice- 
way for  logs  was  procured  from  a  separate  plant 
set  up  on  the  Minnesota  side  of  the  river.  This 
plant  consisted  of  a  ^-yd.  Smith  mixer  placed 
on  the  river  bank  immediately  above  the  site  of  . 
the  work.  Most  of  the  concrete  supplied  by  this 
mixer  was  put  in  position  through  a  chute  run- 
ning directly  from  the  latter  to  the  point  where 
concrete  was  being  laid.  In  such  portions  of 
the  work  as  could  not  be  reached  in  this  way 
the  concrete  was  handled  by  a  derrick  set  in  the 
lower  end  of  the  sluiceway. 

The  dike  on  the  Minnesota  side  of  the  river 
was  built  of  gravel  concrete  on  a  stratum  of 
hardpan  and  sandstone.  A  separate  concrete 
mixing  plant  was  installed  for  this  work,  using 
the  .same  |^-yd.  Smith  mixer  which  ^as  em- 
ployed in  the  construction  of  the  bear  trap  dam. 


A  trestle  ran  from  this  mixer  immediately  above 
the  dike  and  on  this  trestle  the  concrete  was 
handled  in  dump  cars  from  which  it  could  be 
pui  directly  in  position.  The  sand  and  gravel 
were  obtained  from  a  bank  near  by  which  was 
connected  with  the  plant  by  narrow-gauge  tracks. 
The  plans  for  the  Taylor's  Falls  development 
were  prepared  by  Messrs.  Stone  &  Webster,  of 
Boston,  Mass.,  and  the  construction  work  and 
installation  of  the  machinery  in  the  power  house 
were  executed  under  their  direction.  Messrs. 
Dean  &  Main,  of  Boston,  were  the  consulting 
engineers  in  connection  with  the  preparation  of 
the  plans  for  the  hydraulic  features  of  the  devel- 
opment. Messrs.  Loweth  &  Wolfe,  of  St.  Paul, 
Minn.,  conducted  the  preliminary  hydraulic  in- 
vestigation. 


The    Quebec    Bridge    Superstructure    De- 
tails.—n. 


Gasoline  Motor  Service  on  the  Union  Pacific 


An  interesting  innovation  in  railway  passenger 
transportation  in  this  country  will  be  inaugurated 
next  month,  when,  it  is  announced,  the  Union 
Pacific  Ry.  will  place  in  service  twelve  gaso- 
line rail-motor  cars.  The  cars  are  intended  for 
branch-line  traffic,  where  the  fast  and  frequent 
service  required  cannot  be  maintained  by  ordi- 
nary trains  except  at  a  loss. 

The  lastest  type  of  these  cars  developed  at 
the  Omaha  shops  of  the  Union  Pacific  makes  60 
miles  an  hour  with  a  200  h.-p.  engine,  reaches 
high  speed  within  six  car  lengths,  and  can  be 
stopped  within  120  ft.  With  these  advantages 
the  cars  can  be  put  on  a  much  faster  schedule 
tban  is  possible  with  the  steam  locomotive. 

Outwardly  the  newest  of  the  cars,  which  are 
built  entirely  of  steel,  resemble  a  turned-over 
racing  yacht.  The  forward  end  tapers  sharply, 
and  the  roo.f  and  rear  are  rounded  off  to  reduce 
the  air  resistance  and  avoid  the  vacuum  pro- 
duced by  a  square  car.  Rounded  windows  give 
to  the  passengers  a  wide  range  of  outlook,  and 
increase  the  nautical  appearance  of  the  car. 

In  cold  weather  the  cars  are  to  be  heated  by 
hot  water  from  the  cylinder  jacket.  They  are 
lighted  by  acetylene  gas  shining  through  opales- 
cent panels. 

For  sanitary  reasons  the  floors  of  the  cars  are 
built  so  that  they  can  be  thoroughly  cleaned  by 
flushing  with  hot  water.  The  familiar  system  of 
ventilation  has  been  replaced  by  roof  ventilators 
which  exhaust  the  inside  air  by  suction,  fresh 
air  being  taken  in  from  the  car  roof  in  front. 
Vibration  is  reduced  to  a  minimum  by  the  way 
in  which  the  motor  is  balanced. 

The  cost  of  operating  the  cars  varies  from  t?n 
to  twenty  cents  a  mile,  according  to  the  density 
of  the  traffic,  but  the  records  kept  indicate  that 
the  rail-motor  car  will  make  possible  great  im- 
provements in  handling  branch-line  passenger 
traffic. 


The  Freezing  Process  of  sinking  shafts  has 
been  successfully  employed  at  a  colliery  at  Sea- 
ham,  England.  At  this  place  there  is  a  deep 
bed  of  limestone  under  which  is  a  92-ft.  stratum 
of  water-bearing  sand.  The  limestone  also  car- 
ries much  water.  Twenty-eight  bore  holes  were 
marked  off  in  a  circle  30  ft.  in  diameter  around 
the  shafts  and  were  sunk  to  a  depth  of  484  ft. 
Pipes  were  placed  in  these  holes  and  connected 
with  apparatus  producing  a  circulation  of  brine, 
which  formed  an  ice  wall  in  185  days.  The  sand 
was  struck  at  a  depth  of  371  ft.  after  the  freezing 
had  been  completed,  and  was  found  to  be  so  hard 
as  a  result  of  the  process  that  blasting  was  neces- 
sary in  places.  When  the  shaft  had  been  sunk 
through  the  water-bearing  materials,  the  ground 
was  thawed  by  circulating  warm  brine  through 
the  freezing  tubes. 


Vertical  Bents  on  Main  Piers— Pedestal.— The 
i66,ooo-lb.  pedestal  is  seated  on  the  bolster  and 
is  pin-connected  to  the  foot  of  the  main  post. 
It  is  a  iixi3-ft.  frustum  of  a  rectangular  pyra- 
mid and  is  about  8  ft.  high.  The  construction, 
although  of  a  simple  type  corresponding  with 
that  of  the  ordinary  pedestal  for  a  bridge  truss 
bearing,  was  rendered  very  difficult  on  account 
of  the  great  thicknesses  required  for  the  different 
bearings,  the  necessity  of  securing  perfect  con- 
tact between  the  webs  and  base,  the  provision  of 
satisfactory  connections  for  such  large  stresses 
in  oblique  directions  and  the  arrangement  of 
details  to  avoid  costly  operation  and  make  the 
shop  work  conform  to  regular  standing.  The 
construction,  involving  a  great  number  of  pieces, 
made  it  necessary  to  provide  numerous  plans, 
elevations  and  sections,  to  show  their  relative 
positions  and  the  numerous  dimensions  and  notes 
required  for  their  proper  construction.  The  shop 
drawings,  at  i-in.  scale  cover  all  of  a  39  x  130- 
in.  sheet  and  occupied  an  expert  draftsman  seven 
months.  It  is  therefore  obvious  that  it  is  im- 
possible within  the  limits  of  this  description  to 
fully  show  the  drawings;  so  only  enough  typical 
plans  and  elevations  are  here  given  to  show 
the  general  character  of  the  construction  and 
the  great  care  and  accuracy  with  which  it  was 
designed. 

The  base  plate  3  in.  thick  is  planed  on  both 
sides  and  is  made  with  three  pieces  with  a 
planed  butt  joint  on  the  longfitudinal  center  line 
of  the  pedestal;  To  it  are  riveted  five  vertical 
longitudinal  webs  bored  for  the  24-in.  pin  7  ft. 
long,  which  receives  in  them  a  total  bearing 
nearly  3^4  ft.  long,  thus  reducing  the  pressure 
on  the  metal  to  the  allowed  unit  stress  of  28,000 
lbs.  per  sq.  in.  All  of  the  webs  are  built  up  of 
i-in.  intermediate  plates  and  l}^-in.  outside 
plates,  riveted  together  to  make  up  the  required 
thicknesses.  The  outside  webs  are  made  with 
6  plates  each  and  the  intermediate  webs  with 
10  plates  each.  In  the  outside  webs  all  plates 
receive  full  holes,  but  in  the  intermediate  webs 
the  two  outer  plates  on  each  side  of  each  web 
terminate  on  the  center  line  of  the  pin  so  that 
they  only  have  half-hole  bearings  while  the 
inner  plates  have  fiill  holes.  The  webs  are  con- 
nected to  the  base  plates  with  special  angle 
sections  made  by  cutting  off  one  flange  of  a  15- 
in.  channel,  thus  leaving  a  vertical  leg  IS  in- 
long,  through  which  5  rows  of  rivets  are  placed 
while  only  a  single  row  is  driven  through  the 
comparatively  narrow  lower  horizontal  flange. 
The  webs  are  stiffened  and  connected  by  five 
lines  of  transverse  vertical  diaphragms  of  dif- 
ferent types  according  to  the  clearances  required 
for  the  pins  and  connecting  members.  Each 
diaphragm  is  made  with  four  6  x  8-in.  angles, 
two  of  them  riveted  back  to  back  on  the  face 
of  one  diaphragm  to  form  a  T-bar  section  and 
the  other  two  riveted  to  the  opposite  diaphragms 
with  their  outstanding  flanges  separated  far 
enough  to  clear  and  engage  the  outstanding 
flanges  of  the  first  pair.  The  interlocking 
flanges  are  connected'  by  bolts  close  togeth- 
er since  the  space  does  not  permit  driving 
rivets  through  them.  The  outer  webs  are  located 
about  3l4  ft.  clear  of  the  edges  of  the  base  plate 
and  are  provided  on  their  outer  faces  with  five 
heavy  vertical  transverse  diaphragms  in  the 
plane  of  the  interior  diaphragms,  which 
help  distribute  their  load  and  .  stiffen  the 
base  plates  to  transmit  the  pressure  uni- 
formly over  its  entire  surface.  The  in- 
clined edges  of  all  the  diaphragms  are  stiffened 
with  pairs  of  6  x  8-in.  flange  angles.  Most,  of 
the  webs  are  single  l-in.  plates,  but  in  the  two 
diaphragms  nearest  the  center  one  the  webs  are 
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made  of  three  thick  plates  and  the  two  outer 
plates  are  bent  at  the  inner  edge  to  form  flanges 
riveted  to  the  main  web  instead  of  connecting 
angles.  Angles  with  one  long  and  one  very 
narrow  flange  are  made  by  cutting  off  one  flange 
of  a  lo-in.  channel  and  partly  cutting  off  the 
other  and  are  riveted  to  the  inclined  outer  edges 
of  the  main  web  to  receive  cover  plates  put  on 
to  give  them  a  neat  finish  and  exclude  water 
from  the  open  joints. 

The  pedestal  is  provided  with  horizontal  and 
inclined  transverse  connection  plates  forming 
pairs  of  jaws  field  riveted  to  the  ends  of  the 
lower  chord  sections  and  bottom  lateral  mem- 
bers. As  very  heavy  stresses  are  transmitted 
through  these  connections  great  care  was  taken 
in  designing  them :  they  were  accurately  fitted 
in   the    shop   to   large    details   accompanying   the 


The  vertical  post  is  the  most  important  single 
member  connected  to  the  pedestal  and  it  has  a 
special  shoe  riveted  to  the  lower  end  with  four 
vertical  longitudinal  webs  engaging  the  24-in. 
pin  which  locks  it  to  the  pedestal.  The  shoe  is 
9  ft.  high  and  weighs  67,000  lbs.  The  sVi  x  lo-ft. 
horizontal  upper  surface,  corresponding  to  the 
base  plate  of  the  pedestal,  is  made  with  a  single 
l^-in.  plate,  planed  on  both  sides  and  secUred 
by  about  200  field  rivets  to  tl)e  corresponding 
horizontal  plates  in  the  bottom  of  the  lower  sec- 
tion of  the  vertical  posts.  The  four  webs  clear 
those  of  the  pedestal  and  are  each  6H  'i-  thick, 
thus  providing  a  combined  bearing  27  in.  long 
for  the  transmission  of  the  10,000,000  lb.  stress 
in  the  post  to  the  pedestal.  Each  web  is  built 
up  of  four  ^-in.  plates,  three  plates  being  cut 
off  on  the  center  line  of  the  pin  so  as  to  afford 


with  their  lower  ends  faced  to  bearing  against 
the  plates. 

The  main  lower  chord  pin  which  connects  the 
pedestal  and  shoe  is  24  in.  in  diameter,  about 
7  ft.  long  and  weighs  10,000  lbs.  It  is  doubtless 
the  largest  pin  yet  constructed  for  a  bridge 
truss;  it  is  made  from  open  hearth  steel  of  about 
70,000  lbs.  tensile  strength,  forged  under  a  pres- 
sure of  5,000  tons ;  it  has  a  hole  6  in.  in  diameter 
through  its  axis,  through  which  a  iJ/2-in.  rod 
passes  to  connect  and  hold  in  position  the  steel 
discs  covering  the  ends  of  the  pins  in  lieu  of 
nuts. 

Between  the  outer  webs  of  the  shoe  and  pedes- 
tal it  receives  the  webs  of  the  short  end  sections 
of  the  lower  chords  which  are  reinforced  to 
total  thicknesses  of  6K  in.  These  are  made  with 
full-hole   bearings    in    V-shaped    special    sections 


View  of  Approach  Span,  and  of  South  Anchor  and  Cantilever  Arms. 


general  drawing  as  shown  in  the  sketch ,  here- 
with reproduced.  The  pedestal  is  connected  to 
the  bolster  by  seventy-six  ij^-in.  vertical  bolts. 
The  spaces  between  the  webs  are  closed  as  much 
as  possible  to  exclude  rain,  snow  and  rubbish ; 
drainage  boles  are  provided  in  the  upper  trans- 
verse plates  and  in  the  lower  edges  of  the  out- 
side cover  plate  to  permit  the  melted  snow  and 
rain  to  escape  as  much  as  possible.  The  dimen- 
sions of  the  pedestal  are  so  great  that  it  was 
found  impossible  to  ship  it  from  the  shop  to  the 
bridge  site  on  an  ordinary  car  or  in  an  ordinary 
manner.  It  was  therefore  transported  as  noted 
in  The  Engineering  Record  of  September  16, 
1905.  on  a  special  steel  car,  built  for  the  pur- 
pose with  an  unfloored  frame-work  of  heavy 
girders,  from  which  the  pedestal  was  suspended 
by  a  heavy  box  girder  passing  through  its  pin 
hole  and  allowing  it  to  be  suspended  with  its 
lower  edge  6  inches  clear  of  the  top  of  the 
rails. 


half-hole  bearings  and  the  fourth  plate  being 
extended  to  receive  a  full  hole  and  thus  lock  the 
shoe  to  the  pin.  The  webs  are  connected  by 
four  lines  of  inclined  diaphragms,  those  between 
the  outer  pairs  being  made  like  those  described 
for  the  pedestals  with  two  pairs  of  engaging 
angles  back  to  back  riveted  to  their  adjacent 
faces.  The  space  between  the  inner  webs  is  suf- 
ficient to  enable  their  diaphragms  to  be  made 
in  the  usual  manner  with  a  ^-in.  web  plate 
and  two  pairs  of  8x8xJ4-in.  flange  angles.  Be- 
tween the  flange  angles  the  web  plates  are  rein- 
forced by  pairs  of  ^-in.  cover  plates,  giving 
them  a  uniform  thickness  throughout  of  2^4  in. 
The  shoe  i$  provided,  like  the  pedestal,  with 
horizontal  and  inclined  transverse  plates  per- 
pendicular to  its  web  which  engage  the  upper 
flanges  of  the  lower  chord  sections  and  are 
thoroughly  field  riveted  to  them.  The  connection 
plates  are  shop  riveted  to  the  outside  webs  and 
are  reinforced   in   the  center   by   heavy  brackets 


about  14  ft.  long  and  weigh  about  120,000  lbs. 
each ;  they  were  assembled  with  the  shoe  and 
the  pedestal,  independent  of  the  main  sections 
of  the  lower  chords,  which  were  spliced  to  them 
at  convenience  later.  Notwithstanding  the  mass 
and  rigidity  of  the  members  they  were  designed 
to  fit  together  with  clearances  of  only  ii/i6ths 
in.  on  the  main  pin ;  they  were  so  truly  dimen- 
sioned and  the  shop  work  was  so  accurately  exe- 
cuted, that  they  were  assembled  without  difficulty 
in  the  field.  The  diagonal  members  of  the  truss 
are  theoretically  connected  to  the  short  pin  on 
which  their  center  lines  intersect,  but  for  con- 
venience they  are  made  with  separate  connec- 
tions, field  riveted  to  the  foot  of  the  lower  sec- 
tion of  the  vertical  post. 

The  accompanying  view  of  the  bridge  was 
made  from  a  photograph  taken  June  12,  and  is 
the  first  picture  published  which  shows  the  struc- 
ture from  this  point,  looking  upstream,  and  in- 
cluding the  approach  span  and  the  complete  sub- 
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structure  on  both  sides  of  the  river.  It  shows 
the  completed  6oo-ft.  anchor  arm  and,  the  56214- 
ft.  cantilever  arm  and  gives  an  especially  clear 
view   of  the   south   anchor  pier  and  the   riveted 
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towers  on  it  enclosing  the  vertical  eyebars  ex- 
tending from  the  end  pins  to  the  anchorage  plat- 
form enclosed  in  the  base  of  the  pier. 

The  falsework  has  all  "been  removed  except  the 
bents  on  the  main  pier,  outside  the  trusses,  and 
the  lower  story  of  the  last  two  bents  on  shore, 
and  part  of  it  can  be  faintly  seen  erected  on  the 
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■  opposite  shore,  half  a  mile  away,  while  a  portion 
remains  piled  on  the  near  shore  ready  for  trans- 
portation to  the  other  side.  The  temporary  erec- 
tion girders  are  still  suspended  from  the  ex- 
tremity of  the  cantilever  and  the  great  traveler 
supported  on  them  is  being  dismantled  for  re- 
erection  on  the  opposite  side  of  the  river.  All 
the  principal  members  are  in  position  in  the  an- 
chor and  cantilever  arms  and  they  are  completed 
except  for  part  of  the  field  riveting,  which  is  still 
in   progress   from   scaffolds,  almost  imperceptible 
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shops.  The  steel  for  the  north  half  of  the  bridge 
is  being  stored  in  a  yard  established  about  8 
miles  from  the  river,  at  the  nearest  point  now  ac- 
cessible by  railroad,  where  there  has  been  in- 
stalled an  electric  traveling  crane  and  service 
tracks  corresponding  with  those  for  the  south 
side,  described  in  The  Engineering  Record  of 
March  4,  1905. 

The  railroad  track  is  under  construction  from 
these  yards  to  the  bridge  site,  and  as  soon  as  it 
is  completed  the  materials  will  be  forwarded 
to  the  river  and  the  north  anchor  arm,  north 
cantilever  and  north  half  of  the  suspended  span 
will  be  erected  in  the  same  manner  as  previously 
adopted  for  the  corresponding  south  portions  of 
the  bridge.  It  ii  expected  that  this  construction 
can  be  commenced  early  in  1908  and  meantime  a 
smaller  overhead  traveler  will  be  built  to  run 
on  the  top  chord  and  will,  this  summer,  erect  as 
a  cantilever  the  south  half  of  the  675-ft.  suspend- 
ed center  span. 
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Hudson  Bay  Railway  Projects. 

Hudson  Bay  railway  projects  are  now  re- 
ceiving a  large  amount  of  attention  in  the  Domin- 
ion, and  one  of  the  charters  for  such  a  road  has 
been  secured  by  Mr.  Hill,  of  the  Great  Northern 
■system,  who  formerly  ridiculed  the  project  of 
constructing  any  line  of  this  character.  One  of 
the  Hudson  Bay  roads,  the  MacKenzie-Mann 
line,  is  already  about  a  quarter  completed.  The 
great  geographical  advantage  of  the  route  is  the 
shortness  of  the  railroad  haul  to  the  ports  on 
the  Bay.  Unfortunately  the  season  of  navigation 
in  Hudson  Bay  is  limited  to  the  short  period  be- 
tween tf)e  middle  of  June  and  the  middle  of  No- 


lo the  scale  of  the  picture,  which  are  suspended 
from  different  points  of  the  lower  chords  and 
elsewhere. 

All  of  the  3,202  eyebars  have  been  completed, 
23,000  tons  of  steel  have  been  shipped  to  the 
site,  12,000  tons  more  are  completed  and  held 
in  storage  at  the  bridge  shops,  and  only  about 
3,000    tons    more    are    yet   to   be    riveted    in    the 
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vember.  Moreover  the  navigation  of  Hudson 
Straits  is  at  present  extremely  difficult,  and  a 
long  record  of  wrecks  in  attempting  it  is  not 
particularly  encouraging.  Nevertheless  it  seems 
safe  to  say  that  the  attention  now  being  paid  to 
the  Hudson  Bay  route  is  bound  to  result  in  a 
great  deal  of  more  definite  information  concern- 
ing its  practicability,  and  possibly  before  long 
such  a  line  will  be  constructed.  The  Canadian 
Premier  has  advocated  liberal  subsidies  to  com- 
panies undertaking  the  work. 
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Letters  to  the  Editor. 


RAILS    AND   TR.\CK. 

Sir:  Those  who  have  followed  the  recent 
disctission  concerning  the  quality  of  steel  rails 
and  at  the  same  time  have  been  in  a  position 
to  know  the  manner  in  which  rails  are  laid  in 
some  tracks  probably  will  agree  with  the  writer 
that  the  railway  officials  who  are  showing  so 
much  interest  in  improving  the  quality  of  the 
rails  used  on  their  line  would  do  well  to  look 
at  the  same  time  into  the  way  in  which  track 
construction  and  maintenance  is  carried  on.  Ev- 
ery one  must  agree  that  the  precautions  which 
seem  likely  to  be  taken  to  secure  better  rails, 
even  at  a  considerably  higher  first  cost,  are  so 
eminently  in  the  line  of  an  increase  in  safety 
as  to  deserve  the  heartiest  support  of  stock- 
holders and  the  traveling  public.  On  the  other 
hand,  there  seems  to  be  some  inconsistency  in 
de\-ising  new  sections,  in  demanding  the  rejec- 
tion of  a  considerable 
part  of  the  ingot  in  order 
to  avoid  piping  and  other 
evils,  and  in  requiring 
a  drop  test  from  every 
blow,  if  the  rails  pro- 
duced under  these  con- 
ditions are  to  be  laid  in  a 
track  where  the  fastenings 
and  spiking  are  done 
by  careless  men  working 
with   tne    sole    aim,    ap- 


up  to  such  a  high  standard  of  maintenance. 
These  remarks  are  made  without  any  intention 
of  criticising  the  present  apparent  determination 
of  the  railway  companies  to  purchase  better  rails 
even  at  an  increased  cost.  There  is  every  rea- 
son for  improving  the  quality  of  rails,  as  was 
very  well  shown  at  the  discussion  of  the  Ameri- 
can Society  for  Testing  Materials  at  its  recent 
convention.  Very  likely  one  reason  that  im- 
provement in  the  quality  of  rails  has  not  been 
more  marked  during  recent  years  has  been  the 
adherence  to  the  Am.  Spc.  C.  E.  standard  sec- 
tions for  the  heavier  rails.  Those  sections  were 
devised,  as  Captain  Hunt  pointed  out  at  the  con- 
vention mentioned,  by  a  committee  which  had  to 
work  absolutely  in  the  dark.  Very  likely  Cap- 
tain Hunt  could  have  gone  farther  and  stated 
that  the  sections  were  laid  down  by  that  coni- 
mitttee  with  the  understanding  that  they  would 
probably  need  material  modification,  and  were  a 
compromise  or  an  extension  of  the  sections  which 
experience  had  shown  would  be  satisfactory  into 
the  field  of  technical  speculation  by  a  process  of 
reasoning  which  was  like  that  followed  in  esti- 
mating the  consumption  of  water  in  cities  at  a 
future  period.  Unless  the  writer's  memory  is  at 
fault.  Captain  Hunt  himself  predicted  during  the 
committee  meetings  that  these  heavy  sections 
would  probably  have  to  be  modified  as  soon  as 
the  mills  began  to  roll  them.  This  has  proved 
true;  the  sections  are  not  suited  for  their  pur- 
pose, for  they  cannot  be  rolled  economically  nor 
can  they  be  made  of  as  high  quality  as  other 
sections  even  when  the  utmost  care  is  spent  in 
their  fabrication.  The  agreement  of  the  mills 
and  the  railroad  ofiicials  on  this  point  and  the 
harmony  with  which  they  are  working  to.  im- 
prove the  present  conditions  is  most  encourag- 
ing, but  inasmuch  as  the  rails  are  but  one  feature 
of  track  it  is  suggested  that  the  construction  and 


T  have  called  T-50,000.  The  curve  of  the  T- 
50,000  lies  just  slightly  above  all  actual  loads 
and  above  Cooper's  £-55  for  all  spans  between 
18  ft.  and  50  ft.  For  spans  under  16  ft.  it  is  very 
close  to  Cooper's  E-50  and  for  spans  over  50  ft., 
up  to  250  ft.,  it  crosses  the  Erie  Mallet  twice  at 
a  span  length  of  about  100  ft.,  and  again  at  a 
span  length  of  about  170  ft.,  but  for  all  spans 
between  50  ft.  and  250  ft.  it  seems  to  follow  the 
curve  of  the  Erie  Mallet  single  engine  without 
departing  from  it  more  than  2  per  cent. 

This  system  of  loading  was  presented  at  a  dis- 
cussion of  the  committee  report  of  the  American 
Railway  Engineering  and  Maintenance  of  Way 
Association  and  published  in  the  "Proceedings'' 
of  its  Seventh  Annual  Convention,  Volume  VH, 
page  211. 

I  thnk  that  a  mere  inspection  of  the  diagram 
with  this  line  on  it  is  sufficient  to  show  the  value 
of  this  loading,  and  that  it  seems  to  more  nearly 
meet  the  actual  loadings  of  to-day  than  the  Cooper 
series.  Of  course,  a  complete  series  of  loadings 
can  be  made  with  this  formula  exactly  as  is  done 
with  the  Cooper  series,  and  they  may  run  from 
T-25,000  for  light  narrow-gauge  roads  up  to 
T-SS,ooo  or  T-6o,ooo  for  the  heaviest  structures 
now  considered.  The  loadings  will  vary  directly 
as  the  index  numbers,  the  same  as  for  the  Cooper 
series.     Very  truly  yours, 

New  York,  June  26.  A.  W.  Buel. 


Corrugated  Rails. 

Sir  : — In  your  issue  of  March  23  of  this  year 
you  gave  some  information  regarding  an  inves- 
tigation of  corrugations  on  railways  made  by 
the  engineer  of  the  tramways  in  your  city.  It 
may  interest  your  readers  to  know  that  we 
have  the  same  trouble  on  our  tramways  and 
also  on  our  steam  lines,  where  the  corrugations 
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parently,  of  getting  the  work  completed  just  as 
fast  as  possible  regardless  of  character.  The 
brutality  of  the  spiking  is  sometimes  directly  pre- 
ventative of  good  track  conditions.  The  punish- 
ment which  rails  received  when  laid  improperly 
can  be  witnessed  by  any  observant  person  during 
a  ride  of  any  length.  It  is  generally  possible 
to  notice  the  action  of  the  track  under  passing 
freight  trains,  even  in  a  short  ride  of  a  few 
hours'  duration,  and  after  witnessing  a  few  times 
the  pounding  of  the  rails  and  their  vertical  vi- 
brations under  heavy  freight  cars  and  under  Pull- 
mans, if  one  is  fortune  enough  to  have  an  op- 
portunity to  witness  that,  a  most  illuminating 
idea  of  certain  track  troubles  and  their  cause 
can  be  formed.  Unquestionably  Mr.  P.  H.  Dud- 
ley is  entirely  correct  in  his  statement  reported 
in  your  issue  of  last  week  that  the  average  track 
on  the  New  York  Central  lines  is  much  stiflter 
than  it  was  twenty  years  ago,  owing  to  the  use 
of  heavier  rail  sections,  but  there  are  many 
lines  in  this  country  carrying  very  heavy  trains 
which  are  not  laid  with  rails  of  the  New  York 
Central  weight  and  do  not  keep  their  roadbed 


maintenance  of  the  track  itself  might  very  prop- 
erly be  taken  up  with  the  same  thoroughness  at 
this  time,  so  that  by  the  time  the  mills  are  roll- 
ing better  rails  they  will  be  used  in  a  better  man- 
ner. At  the  convention  of  the  American  Society 
foi-  Testing  Materials,  one  railroad  officer  stated 
that  if  the  mills  could  not  furnish  a  better  qual- 
ity of  rails,  unquestionably  they  would  be  sub- 
ject to  some  kind  of  legislation;  it  is  only  rea- 
sonable to  expect  that  probably  the  same  kind  of 
legislation  might  be  directed  at  the  railroads  if 
they  do  not  improve  their  track  methods.        X. 


Bridge  Loadings. 
Sir:  The  article  on  pages  712  and  713  of  The 
Engineering  Record  of  June  15,  "A  Comparison 
of  E-So  Loading  with  Recent  Heavy  Locomo- 
tives," is  very  interesting  and  valuable.  I  have 
platted  on  the  diagram  on  page  712,  showing  the 
graphical  comparison  of  equivalent  uniform  loads 
from  typical  engines  and  a  few  recent  heavy  en- 
gines, another  line  (see  accompanying  diagram) 
showing  the  equivalent  uniform  load  by  my 
formula,   using  the  index  50,000.     This  loading 


produce  such  a  special  sound  that  we  call  the 
rails  on  which  they  occur  "roaring  rails."  The 
engineers  of  our  North-Eastern  Ry.  have  been 
paying  considerable  attention  to  the  subject,  but 
have  been  unable  to  discover  the  cause  of  the 
corrugations.  An  examination  of  many  corru- 
gated rails  failed  to  show  any  connection  be- 
tween the  corrugations  and  the  composition  of 
the  metal  or  its  fabrication,  nor  did  the  ballast- 
ing, grade  and  curvature  of  the  track  have  any 
apparent  influence.  A  number  of  rails,  some 
roaring  and  some  quiet,  of  the  same  character 
and  from  similar  locations  were  subjected  to 
physical  tests  and  microscopic  examination. 
Their  hardness  was  ascertained  by  the  Un-.vin 
knife-edge  test,  which  showed  that  the  roaring 
rails  were  harder  than  others,  while  tension 
tests  showed  that  the  metal  at  the  high  points 
of  the  roaring  rails  was  stronger  as  well  as 
harder  than  that  in  the  low  parts.  The  micro- 
scopic and  chemical  examinations  gave  no  clue 
to  the  cause  of  the  corrugations. 

Trams. 
London,  June  11. 
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Ethics,  Law  and  Business  Rules. 


For  a  good  many  years  the  subject  of  en- 
gineering ethics  has  been  discussed  at  meetings 
of  technical  societies.  Until  recently  nothing  came 
of  this  discussion,  but  a  year  ago  the  American 
Institute  of  Electrical  Engineers  turned  over  to  a 


committee  consisting  of  Dr.  S.  S.  Wheeler,  chair- 
man; Dr.  C.  P.  Steinmetz  and  Mr.  H.  W.  Buck, 
the  task  of  formulating  such  a  code.  At  the  re- 
cent convention  of  the  Institute  at  Niagara  Falls 
the  committee  reported  a  set  of  principles  of  pro- 
fessional conduct  for  the  guidance  of  the  electri- 
cal engineer,  which  is  reprinted  elsewhere  in 
this  issue.  The  committee  reached  the  conclu- 
sion that  it  was  impracticable  at  present  to  for- 
mulate an  ethical  code  covering  explicitly  all  the 
conditions  which  the  electrical  engineer  may 
meet  in  his  work,  although  it  believed  it  to  be  de- 
sirable to  record  some  of  the  principles  which 
should  be  a  guide,  leaving  it  to  him  to  make 
specific  applications  to  his  own  work.  The  code 
was  discussed  at  some  length  at  the  convention, 
but  on  account  of  constitutional  limitations  pro- 
hibiting any  decisive  action  of  a  business  nature 
affecting  the  Institute  at  a  meeting  for  profes- 
sional discussions  of  papers,  no  final  decision  re- 
garding the  report  was  reached.  As  the  first  at- 
tempt by  a  committee  of  a  national  engineering 
society  to  establish  an  ethical  standard  for  its 
members,  the  report  deserves  a  great  deal  of 
study. 

In  the  first  five  paragraphs  the  code  discusses 
certain  general  principles.  It  will  be  noticed, 
however,  that  there  is  no  sharp  line  drawn  be- 
tween professional  and  business  relations  in  this 
"general"  section,  although  there  is  a  fundamental 
distinction  between  the  two.  It  goes  without  say- 
ing that  whether  a  man  be  a  consulting  engineer 
or  an  employee  on  a  salary,  his  relations  with 
those  about  him  may  very  properly  be  governed 
by  the  Golden  Rule.  Most  people  are  content 
to  acknowledge  that  that  rule  has  never  been 
equalled  for  comprehensive  and  concise  state- 
ment; in  fact,  it  was  pointed  out  years  ago  at 
a  meeting  of  the  American  Society  of  Civil 
Engineers  that  better  compliance  with  it  would 
remove  the  necessity  of  a  cod^.  There  is  always 
more  or  less  difference  of  opinion,  however,  con- 
cerning the  application  of  general  rules  to  specific 
cases,  and  it  is  for  this  reason  that  a  detailed 
code  of  ethics  seems  to  be  desired  by  a  con- 
siderable number  of  engineers.  In  discussing 
the  subject,  however,  they  seem  to  forget  there 
is  such  a  thing  as  law  in  the  land,  and  the  legal 
relations  between  engineers  and  their  employees 
or  clients  will  always  have  to  be  established  by 
courts  and  not  by  the  resolutions  of  technical 
societies.  The  courts  have  many  times  indirectly 
drawn  a  distinction  between  the  rules  of  conduct 
which  should  govern  an  employee  and  those 
which  are  binding  on  a  professional  man.  The 
consulting  engineer,  like  the  lawyer,  physician 
and  architect,  who  claims  to  possess  certain 
specialized  knowledge  which  he  places  at  the  dis- 
posal of  clients  for  a  fee,  has  to  regulate  his 
conduct  by  legal  rules  different  in  some  respects 
from  those  governing  salaried  employees.  While 
all  these  rules  are  based  on  the  elementary  prin- 
ciples of  complete  justice  to  everyone,  the  en- 
gineer who  works  on  a  salary  is  essentially  a 
subordinate  and  not  an  independent  adviser  re- 
tained for  some  special  purpose.  It  'has  accord- 
ingly been  considered  necessary  by  many  who 
have  looked  into  the  subject  of  professional 
ethics  with  considerable  care  that  the  first  step 
in  formulating  any  code  should  be  to  draw  a  dis- 
tinction between  professional  and  salaried  men 
which  would  recognize  the  legal  obligations  of  the 
two  classes  and  thus  avoid  the  pitfall  of  impracti- 
cability. This  is  shown  in  the  code  printed  else- 
where in  this  issue,  in  the  distinction  drawn  be- 
tween the .  property  rights  of  consulting  and 
salaried  engineers  in  their  plans  and  data. 

Among  the  principles  enunciated  in  the  code 
referred  to  is  one  that  the  electrical  engineer 
should  incline  toward  and  not  away  from  stan- 
dards of  all  kinds.  This  seems  to  be  rather  out 
of  place  in  a  code  of  ethics,  although  it  might 
be  entirely  appropriate  in  the  regulations  drawn 


up  by  a  company  for  the  guidance  of  its  salaried 
employees.  Just  what  relation  exists  between  ethics 
and  the  adherence  to  or  departure  from  standards 
it  is  difficult  to  understand.  The  Engineering 
Record  has  always  held  the  opinion  that  an 
engineer  should  adopt  standard  plans  and  pur- 
chase standard  machinery  when  it  was  to  the 
interest  of  his  employers  or  clients  to  do  so,  and 
that  he  should  prepare  special  designs  when  the 
standards  were  not  so  suitable  as  special  methods 
or  appliances  would  be.  It  has  been  pointed 
out  by  many  men  on  many  occasions  that  the  in- 
novation of  today  is  the  standard  of  tomorrow, 
and  that  progress  is  only  possible  by  departing 
from  standards.  This  paragraph  is  specially  re- 
ferred to  because  it  indicates  a  feature  of  the 
code  which  seems  to'  be  open  to  a  certain  amount 
of  criticism,  the  attempt  to  include  in  a  code  of 
ethics  a  number  of  rules  which  have  no  ethical 
relations.  The  same  criticism  might  be  made 
of  the  attempt  to  incorporate  in  the  code  cer- 
tain legal  relations  which  the  courts  must  settle 
in  any  controversies  between  engineers  and  their 
clients  or  employers.  For  example,  it  is  stated 
thajt  the  electrical  engineer  may  not  accept  com- 
missions directly  or  indirectly  from  parties  deal- 
ing with  his  principals  nor  be  financially  inter- 
ested in  inventions  and  apparatus  unless  the  mat- 
ter is  understood  by  the  principals,  statements- 
which  are  governed  by  judicial  decisions  and  are- 
discussed  in  legal  text  books.  Again,  it  is  pointed 
out  that  operating  engineers  should  consider 
themselves  responsible  for  defects  in  apparatus 
or  dangerous  conditions  of  operation  and  should 
bring  them  to  the  attention  of  their  employers 
and  urge  remedial  action.  If  the  causes  of  the 
danger  are  not  removed,  they  should  withdraw, 
according  to  the  code.  It  might  be  pointed  out 
that  this  subject  is  fully  covered  in  the  law  of 
negligence  and  of  master  and  servant,  which  are 
the  subjects  of  many  text  books. 

The  portions  of  the  code  relating  strictly  to 
ethics  seem  to  be  confined  mainly  to  paragraphs 
22  to  35  inclusive,  on  the  relations  of  the  electri- 
cal engineer  to  the  general  public  and  to  the  en- 
gineering fraternity.  These  paragraphs  contain 
suggestions  regarding  several  relations  of  the 
engineer  that  are  not  often  considered.  For  ex- 
ample, it  is  stated  that  the  engineer  should  not 
engage  in  controversies  of  a  technical  nature  in 
the  daily  press  with  other  engineers.  As  a  gen- 
eral proposition  this  is  a  good  rule  to  follow, 
since  the  specialist  who  endeavors  to  conduct  a 
technical  controversy  in  the  newspapers  is  almost 
certain  to  suffer  in  the  end  from  doing  so.  His 
audience  does  not  know  what  he  is  talking  about, 
most  of  the  time,  and  he  will  suffer  in  comparison 
with  an  ignorant  man  who  is  able  to  use  English 
vigorously  in  the  enunciation  of  ideas  which  are 
worthless.  But  occasions  may  arise  when  it  is 
desirable  in  the  interest  of  the  public  for  an 
engineer  to  combat  what  he  knows  to  be  erro- 
neous statements  of  another  engineer  in  the  daily 
papers.  On  several  occasions  in  recent  years 
eminent  civil  egineers  have  accomplished  not  a 
little  of  good  by  letters  to  the  newspapers  point- 
ing out  the  defects  of  plans  for  public  works 
drawn  up  by  other  engineers  who  were  not  en- 
tirely familiar  with  the  subject,  but  probably  did 
the  best  they  could.  In  the  opinion  of  The 
Engineering  Record,  therefore,  rule  23  of  the 
code  of  ethics  is  not  wholly  advisable.  Another 
rule  in  the  code.  No.  32,  states  that  the  electri- 
cal engineer  should  not  take  a  position  left  by 
another  electrical  engineer  vi^ithout  saiasfying 
himself  that  the  former  had  left  it  voluntarily 
or  for  proper  reasons.  This  rule  seems  to  be 
meaningless,  for  who  is  to  decide  what  are 
"proper  reasons"?  In  the  case  of  engineers  en- 
gaged on  a  salary  to  discharge  specific  duties,  it 
is  difficult  to  see  just  what  ethical  rule  is  in- 
volved outside  of  the  customary  business  rela- 
tions of  employer   and   employee. 
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In  making  these  critiicisms  on  the  code,  the 
intention  is  not  to  attempt  to  belittle  the  excellent 
work  done  b>'  the  committee.  They  deserve  the 
thanks  of  all  who  are  interested  in  improving  the 
relations  of  engineers  among  themselves  and  with 
their  principals.  It  is  a  good  thing  that  such 
a  proposed  code  has  been  drawn  up  by  men  of 
•the  high  standing  of  the  committee  which  pre- 
pared this  statement,  for  something  definite  is 
presented  for  discussion.  The  familiarity  of  the 
members  of  the  committee  with  the  difficulties 
facing  engineers  connected  with  manufacturing 
corpo.-at'ons  iias  doubtless  led  them  to  lay  morR 
stress  on  what  may  be  termed  ordinary  business 
relations  \han  a  committee  of  civil  engineers 
•vould  be  likely  to  do.  This  makes  the  prop>scd 
codi^  partic;ilar'y  instructive  to  civil  en«;in(-cr-, 
for  it  furnishes  a  new  point  of  view  from  which 
to  regard  a  subject  they  have  long  discussed.  It  is 
a'=o  uiterestiig  as  an  example  of  an  attempt  lo 
combine  ethical  maxims  with  principles  of  law 
and  niles  cf  business  conduct.  In  this  respjv'.  it 
departs  from  !egal  and  medical  codes  which  hove 
b>:cn  suggesipJ  from  time  to  time,  and  opens 
up  a  new  field  of  discussion. 


Unit  Bids  in  Machine  Installations. 


In  the  preparation  of  quotations  to  present 
to  a  prospective  purchaser  of  machinery,  time  is 
usually  very  valuable  in  the  district  office  of  a 
manufacturing  company.  Requests  for  quota- 
tions come  in  by  telephone  and  telegraph  to  be 
later  confirmed  by  letters,  and  generally  the  in- 
formation is  wanted  at  the  earliest  possible  date. 
Such  conditions  tend  toward  the  production  of 
blanket  rather  than  detailed  unit  bids,  unless  the 
latter  are  specifically  requested.  The  advantages 
of  having  figures  submitted  on  a  unit  basis  are 
thus  often  missed. 

Under  present-day  conditiqns  the  completion 
of  engineering  and  industrial  designs  requires 
the  use  of  as  much  comparative  data  on  similar 
work  as  may  be  available.  An  installation  will 
be  better  adapted  to  its  specific  service  if  the 
data  of  other  comparable  work  is  considered  in 
connection  with  it,  even  though  the  detailed  con- 
ditions may  differ  very  broadly.  If  quotations 
are  submitted  in  an  itemized  form  allowing  for 
a  certain  range  in  the  size  and  number  of 
machines  selected,  these  figures  will  be  extremely 
suggestive  and  valuable  in  making  future  esti- 
mates and  checks,  and  will  also  permit  minor 
modifications  to  be  made  in  the  specific  design 
in  hand  without  delaying  the  course  of  events 
lo  anything  like  the  extent  which  obtains  if  a 
single  blanket  bid  is  required  on  each  set  of 
assumptions. 

Thus,  in  the  case  of  a  factory  which  decides 
to  equip  all  its  important  machine  tools  with  in- 
dividual electric  motors,  it  is  of  great  value  to 
secure  the  price  of  each  motor  as  well  as  the 
total  cost  of  the  installation.  Even  though  the 
power  estimates  be  made  with  great  care,  there 
often  arise  modifications  of  the  original  plans 
which  necessitate  new  figures  from  the  manufac- 
turers at  short  notice.  At  the  last  moment  the 
company  decides  to  replace  certain  machine  tools 
by  new  outfits  of  an  improved  type  or  to  carry 
the  individual  drive  plan  farther  than  was  origii- 
nally  intended.  Again,  there  may  be  a  contrac- 
tion in  the  amount  of  new  apparatus  decided 
upon,  resulting  from  an  economical  turn  at  a 
directors'  meeting.  Accurate  estimation  of  prob- 
able cost  must  be  prepared  within  a  few  minutes' 
time  in  many  such  instances,  and  if  the  quota- 
tions are  prepared  on  the  unit  basis  as  well  as 
on  the  basis  of  a  lump  sum,  it.  is  ordinarily  a 
simple  matter  to  modify  the  wiring  and  installa- 
tion figures  in  the  time  available,  so  that  prompt 
decisions  may  be  reached.     When  different  types 


of  motors  are  at  issue,  as  in  weighing  the  merits 
of  commutating  pole  and  induction  outfits  for 
a  given  shop,  the  facility  of  reaching  decisions 
with  the  minimum  delay  depends  in  no  small 
degree  upon  the  presence  of  figures  for  each  in- 
dividual motor  in  the  submitted  quotations. 
Doubtless  it  takes  longer  in  the  first  place  to  se- 
cure such  individualized  prices,  and  in  some  in- 
stances tbey  are  of  course  not  needed  from  any 
standpoint,  but  in  the  majority  of  instances  where 
the  equipment  is  at  all  varied  or  complex  in  char- 
acter, it  saves  time  in  the  end  to  secure  unit  bids. 
As  time  passes  and  machines  depreciate  and  have 
to  be  replaced  at  different  times  a  company  never 
regrets  knowing  just  what  the  original  unit  cost 
was. 


The  Contracts  for  the  Ashokan  Dams. 


Bids  for  the  large  masonry  dam  and  for  the 
appertinent  earth  dams  and  dykes  for  the  Ashokan 
reservoir  have  been  advertised  by  the  Board  of 
Water  Supply  of  New  York  to  be  opened  on  the 
sixth  of  August.  These  great  works  are  designed 
to  impound  about  120  billion  gallons  in  a  reservoir 
twelve  miles  long,  constituting  the  largest  im- 
pounding reservoir  yet  undertaken  for  a  public 
water  supply.  It  is  one  of  the  main  features  of 
the  additional  water  supply  system  for  the  City  of 
New  York,  which  is  estimated  to  cost,  when  com- 
pleted, about  $160,000,000.  A  comparatively  small 
contract  has  already  been  awarded  for  the  con- 
struction of  nine  or  ten  miles  of  the  main  aque- 
duct north  of  Peekskill.  but  the  award  of  the  con- 
tract for  these  dams  will  mark  an  epoch,  so  to 
speak,  in  the  progress  of  construction  of  this  ex- 
ceptional public   work. 

The  main  dam  across  Esopus  Creek,  a  half  mile 
below  Bishop's  Falls,  is  chiefly  of  masonry  and  is 
about  230  feet  high  above  its  foundation  in  the 
rock,  forming  the  bed  of  the  stream  at  the  dam 
site.  Although  it  is  a  masonry  structure  of  un- 
usual magnitude  it  does  not  surpass  the  nea 
Croton  dam  either  in  total  height,  or  mass  of 
masonry,  or  total  length,  but  it  possesses  certain 
features  which  give  it  a  distinct  character  of  its 
own.  There  are  no  serious  foundation  problems 
to  be  met  and  solved  as  far  as  may  be  judged  by 
the  results  of  the  examinations  which  have  been 
abundantly  made,  and  are  available  for  the  infor- 
mation of  all  bidders. 

The  features  which  will  impress  both  engineers 
and  contractors  at  first  sight  are  the  provisions 
for  a  series  of  wells  throughout  the  length  of  the 
main  masonry  structure,  placed  a  few  feet  from 
its  upstream  face,  for  the  purpose  of  draining 
away  any  seepage,  and  a  number  of  joints  through 
the  structure  enabling  it  to  be  built  up  in  sections 
and  at  the  same  time  affording  provision  for  ex- 
pansion and  contraction.  It  is  not  the  first  time 
that  the  drainage  of  seepage  water  has  been  intro- 
duced in  a  masonry  dam,  although  this  particular 
method  of  making  the  provision  has  probably 
never  before  been  introduced  in  so  large  a  dam. 
The  operation  of  such  features  of  masonry  con- 
struction will,  doubtless,  be  observed  with  great 
interest  after  the  completion  of  the  work.  Al- 
though there  is  not  much  diversity  of  opinion 
among  engineers  regardng  either  seepage  through 
masonry  or  the  movement  of  masonry  masses 
when  free  to  move  under  changes  of  temperature, 
but  there  probably  would  be  a  rather  wide  range 
of  judgment  as  to  the  necessity  of  severing  such 
masses  in  the  one  case,  or  the  introduction  of  a 
cellular  arrangement  in  the  other.  In  any  eveiit 
it  is  at  least  progressive  to  anticipate  the  preven- 
tion of  certain  features  of  the  actual  performance 
as  observed  in  nearly  all  high  masonry  dams  so 
far  built.  The  results  of  such  experiences  will 
add  substantially  to  the  accumulating  sum  of  engi- 
neering knowledge  of  masonry  structures  of  mag- 
nitude. 

An  examination  of  the  specifications  and  form 


of  contract  shows  that  they  have  been  prejiared 
with  scrupulous  care,  both  as  to  the  city's  interest 
and  a.s  to  a  fair  and  just  attitude  toward  the  con- 
tractor.   There  have  been  certain  features  of  ad- 
ministration of  public  works  contracts  in  the  City 
of  New  York,  which  redound  neither  to  the  credit 
of  the  city  as  a  reasonable  agent  in  dealing  with 
its   contractors,   nor   to   its   efficiency   in   a   busi- 
ness capacty.     Progress  estimates  are  often  most 
unreasonably  delayed  in  payment,  and  final  esti- 
mates   are    not    infrequently    held    up    for   many 
months   after   the  satisfactory   completion   of   the 
work.     The  Engineering  Record  has  commented 
pointedly    upon    these    features    of   public    works 
construction,  which,  by  their  injustice  to  experi- 
enced and  competent  contractors,  enhance  corre- 
spondingly contract  costs,  and  tend  toward  serious 
delays  in  the  completion  of  the  works  affected  by 
them.    It  is  a  matter  of  gratification  therefore  to 
find    that   the    initial    contracts    in   the    series    of 
greatest    public    works    ever    yet    undertaken    for 
any  city  disclose  a  radical  change   for  the  better 
in  these  respects,   without  in  any  way  failing  to 
safeguard   with   equal   efficiency,   the   interests   of 
the  city.     Although   the  aggregate  of  the  bonds 
required   amounts  to  $1,000,000  in   addition   to  a 
certified   cheque   for   $250,000  to   accompany   the 
bid,   the  payment  of  progress  estimates  is  made 
obligatory  within  thirty  days  of  date,  and  the  final 
estimate   within   forty  days   of   date.      This    pro- 
vision is  as  wise  for  the  city  as  it  is  advantageous 
for  the  contractor.     The  prices  bid  by  the  latter 
under    such    circumstances    need    cover   only   the 
legitimate  costs  of  doing  the  work.    The  city  puts 
itself  on   record  as  a  prompt  paymaster,  and  if 
there  are  any  delays  beyond  the  periods  named, 
the  municipality  binds  itself  to  pay  four  and  one- 
half  per  cent,   interest  on  the  amounts  due,  and 
to  make  those  interest  payments  practically  a  part 
of  the  immediately  succeeding  progress  estimates. 
These  essential  features  of  the  contract  for  the 
Ashokan  dams  are  unique  in  the  history  of  New 
York   City  municipal  construction.     They  cannot 
fail  to  be  attractive  to  a  class  of  experienced  con- 
tractors  whom   it   is   desirable  to  secure  as  con- 
structors of  these  works.    In  spite  of  the  fact  that 
the  recent  attempts  to  sell  bonds  for  the  city  have 
not  been   successful  the  credit  of  the  city  is  ex- 
cellent, and  there  is  no  reason  to  believe  that  it 
will  ever  be  otherwise,  at  least  within  any  ordi- 
nary period  of  time.     It  should,  therefore,  avail 
itself  of  its  good  financial  standing  and  improve 
every  advantage  which  that  condition  offers.     By 
prompt   payments  to  contractors   who   have  exe- 
cuted their  works   in  a  satisfactory  manner,  the 
prices  tendered  for  public  works  will  be  reduced 
to  a  minimum  by  relieving  the  bidders  of  an  inter- 
est account  which  they  would  othervvfise  have  to 
carry.    The  Board  of  Water  Supply  has  done  well 
in  making  this  fundamental  departure   from  bad 
precedents  and  worse  practice.    It  is  safe  to  pre- 
dict that  it  will  secure  highly  satsfactory  returns 
in   reasonable  prices  and   efficient  prosecution   of 
work. 


Promoting. 


The  opportunities  which  engineers  have  for 
discovering  water  powers,  locating  new  lines 
of  railways  and  utilizing  various  natural  ad- 
vantages which  they  discover  in  their  work  are 
so  many  that  some  surprise  is  occasionally  ex- 
pressed that  they  rarely  take  advantage  of  their 
chances  of  this  nature.  Probably  the  reason 
is  to  be  found  in  their  lack  of  information  con- 
cerning the  manner  in  which  to  promote  an  un- 
dertaking of  this  sort.  The  word  "promoter" 
has  a  very  bad  sound  in  the  ears  of  many  peo- 
ple. It  stands  for  a  man  who  makes  glittering 
promises  which  are  never  fulfilled,  in  their  opin- 
ion, whereas  the  real  promoter  is  one  of  the 
most  useful  men  a  community  can  have.  Through 
his    knowledge    of   local    conditions    and    insight 
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into  their  capabilities  he  is  able  to  suggest  de- 
velopments that  are  for  the  benefit  of  the  dis- 
trict, and  an  honest  promoter  accordingly  de- 
serves local  encouragement.  It  has  been  repeat- 
edly noticed,  however,  that  engineers  do  not 
seem  to  possess  the  faculty  of  stating  their  propo- 
sitions of  a  new  nature  in  such  a  form  as  to  make 
them  interesting  to  capitalists.  They  wrap  the 
project  up  in  all  sorts  of  technical  details  which 
nobody  but  an  engineer  cares  anything  about 
and  leave  out  the  very  essential  facts  which 
any  man  of  business  must  have  presented  to 
him  before  he  will  even  stop  to  consider  a  propo- 
sition. It  is  essential  to  have  the  technical  de- 
tails of  any  such  enterprise  worked  out  fairly 
well  before  the  financial  details  can  be  stated, 
but  it  is  the  financial  part  of  the  proposition 
which  is  interesting  to  the  capitalists,  and  unless 
that  can  be  presented  clearly,  concisely  and  con- 
vincingly, he  will  not  spend  a  moment's  time  in 
looking  into  it.  These  considerations  indicate 
why  it  is  that  the  successful  launching  of  any 
enterprise  makes  a  considerable  expenditure  of 
money  necessary.  People  sometimes  wonder 
why  it  is  a  capitalist  takes  no  interest  in  the  an- 
nouncement that  there  is  a  water  power  capable 
of  furnishing  several  thousand  horse  power  with- 
in 15  or  20  miles  of  a  large  city.  As  a  matter 
of  fact  there  is  no  business  interest  to  him  in 
such  knowledge.  The  time  and  money  he  would 
have  to  spend  in  investigating  this  statement  can 
generally  be  made  to  yield  a  larger  return  if 
expended  on  his  regular  lines  of  business.  Hence 
a  good  many  people  having  knowledge  of  such 
opportunities  for  investment,  who  have  presented 
them  in  a  half-baked  condition  to  capitalists, 
look  upon  the  latter  as  extremely  unprogressive 
and  miserly  men,  when  the  fault  really  is  due 
to  the  manner  in  which  the  propositions  have  been 
presented. 

Before  any  proposition  is  likely  to  be  of  inter- 
est to  capitalists  it  must  be  put  on  a  business 
basis  and  this  involves  a  great  deal  more  than 
a  mere  rough  estimate,  made  up  some  evening, 
of  what  it  is  likely  can  be  realized  from  the  re- 
sources to  be  developed  if  everything  goes  along 
happily.  Take  the  case  of  a  water  power  as  an 
example.  The  mere  existence  of  such  a  power 
is  of  no  financial  interest,  as  a  rule.  Unless  the 
engineer  and  his  friends  have  the  money  neces- 
sary to  develop  the  power  and  construct  the  trans- 
mission lines  to  the  nearest  cities,  then  it  is  neces- 
sar>-  to  go  to  capitalists  for  financial  help.  In 
order  to  present  the  matter  to  them  properly 
it  is  not  only  necessary  to  have  a  complete  and  con- 
servative estimate  of  the  cost  of  building  all  the 
works  and  of  the  immediate  and  probable  future 
demand  for  power,  but  it  is  also  necessary  to  have 
a  completely  organized  company,  with  fran- 
chises, charter  and  options  on  all  properties.  Se- 
curing such  evidences  of  good  faith,  which  are 
necessary  to  enlist  outside  capital,  involves  the 
expenditure  of  considerable  sums,  and  these  it 
is  absolutely  necessary  for  the  promoter  and 
his  friends  to  raise.  Moreover,  it  rarely  happens 
that  the  people  who  will  underwrita  a  bond  issue 
are.  willing  to  have  any  portion  of  the  money 
they  advance  used  for '  preliminary  and  prompt- 
ing expenses.  Although  such  expenditures  are 
entirely  legitimate  and  are  to  be  considered  as 
part  of  the  capital  necessarily  embarked  in  the 
enterprise,  it  is  essentia!  that  they  should  not 
be  represented  by  anything  more  than  a  certain 
amount  of  stock  in  the  enterprise.  Failure  to 
appreciate  this  view  which  is  held  by  bankers 
and  trust  companies  has  been  the  rock  on  which 
a  number  of  enterprises  have  been  wrecked. 
People  looking  for  help  rather  than  giving  it 
have  to  accept  conditions  as  they  are  and  cannot 
undertake  to  reform  a  money  market  condition 
which   does   not  please   them. 

Large    undertakings    nowadays    pan    be    best 
brought    to    the    attention    of    the    public    by   an 


engineering  promoter  through  one  of  the  con- 
tracting-engineering  companies  which  maintain 
banking  departments.  These  companies  do  not 
undertake  small  enterprises,  however,  and  the 
engineer  who  has  a  good  thing  in  mind  should 
do  his  best  to  interest  local  people  in  it  before 
going  to  the  large  cities  for  capital.  Moreover, 
it  is  necessary  for  him  to  arrange  matters  so 
that  the  capital  which  is  advanced  for  prelimi- 
nary expenses  will  be  represented  by  stock,  as 
before  stated,  for  if  any  attempt  is  made  to  dis- 
pose of  any  part  of  a  bond  issue  in  return  for 
money  advanced  for  the  purposes  mentioned,  the 
sale  of  the  remaining  bonds  will  be  rendered 
practically  impossible.  Few  people  care  to  un- 
derwrite an  issue  of  bonds  unless  the  entire  issue 
can  be  given  to  them,  so  that  they  can  completely 
control  the  selling  price.  If  this  is  not  done 
and  a  few  bonds  are  held  by  local  people,  circum- 
stances may  arise  which  will  lead  the  latter  to 
sacrifice  some  of  these  bonds  for  a  low  sum,  thus 
establishing  a  price  for  them  which  will  practi- 
cally prohibit  the  underwriters  from  making  any 
money  on  the  bulk  of  the  issue.  It  is  also  verjr 
necessary  to  have  a  thoroughly  responsible  law- 
yer pass  upon  every  step  of  the  proceedings,  so 
that  the  validity  of  the  bonds  and  the-  security 
of  the  investment  in  the  undertaking  shall  be 
unquestioned.  If  a  proposition  has  been  investi- 
gated by  engineers  who  are  in  good  standing 
among  capitalists,  its  proceedings  are  legally 
correct,  and  the  undertaking  has  the  backing  of 
local  bankers  to  the  extent  of  their  means,  the 
project  may  be  taken  to  the  larger  cities  for  final 
financial  arrangements  with  some  expectation  of 
success. 

Attention  has  been  drawn  to  all  these  details 
because  they  emphasize  the  fact,  which  has  been 
the  wreck  of  a  good  many  ambitions,  that  by  the 
time  all  the  work  of  launching  a  new  enterprise 
has  been  carried  through,  the  share  of  the  pro- 
moter will  have  dwindled  to  a  small  percentage 
of  the  stock.  This  is  a  condition  that  must  be 
recognized  at  the  outset,  for  any  promoter  who 
seeks  to  retain  control  of  an  enterprise  which  he 
cannot  finance  is  endeavoring  to  accomplish  the 
impossible.  All  he  can  hope  to  do  is  to  retain  a 
reasonable  share  of  the  stock,  so  that,  if  his  pre- 
dictions come  true  under  careful  management, 
he  will  receive  a  reasonable  return  on  the  ex- 
penditure of  time  and  money  which  he  and  his 
friends  have  made.  Even  this  return  must  be 
foregone  unless  the  original  promoter  takes  care 
that  all  the  preliminary  steps  of  expert  examina- 
tion, incorporation,  and  preliminary  organization 
are  thoroughly  well  done  and  the  local  capitalists 
behind  him  are  friendly  and  will  use  their  good 
offices  to  prevent  advantage  being  taken  of  him. 


of  beauty,  but  it  is  also  true  that  the  addition 
of  a  third  track  at  places  where  it  does  not  al- 
ready exist  would  be  such  a  great  advantage  to 
a  large  portion  of  the  public  that  the  slight  ad- 
ditional obstruction  to  light  which  its  presence 
would  cause  would  be  more  than  outweighed  by 
the  benefits  to  be  derived  from  it.  Since  the 
elevated  structures  are  already  in  position,  it 
seems  good  public  policy  to  allow  them  to  be 
utilized  to  the  maximum. 


Notes  and  Comments. 


The  Third-Tracking  of  the  elevated  rail- 
ways on  Second  and  Third  Aves.,  New  York, 
has  luckily  been  brought  up  again  for  discus- 
sion, owing  to  the  fact  that  such  matters  will 
be  hereafter  under  the  charge  of  the  Public 
Service  Commission,  and  its  policy  on  such  sub- 
jects has  not  yet  been  determined.  The  Board 
of  Rapid  Transit  Railroad  Commissioners  which 
went  out  of  office  last  month  was  positively  op- 
posed to  adding  a  third  track  on  these  elevated 
structures,  and  for  this  reason  no  improvement 
of  transit  facilities  on  the  Second  and  Third 
Avenue  lines  was  possible.  As  a  matter  of  fact 
third  tracks  have  been  laid  on  parts  of  both  of 
these  lines,  and  are  used  for  storing  cars  when 
the  traffic  is  light.  The  additional  trackage  to 
make  the  complete  third  lines  will  not  be  very 
great  and  the  need  for  it  seems  so  strong  that 
a  good  many  people  in  New  York  who  have  to 
do  much  traveling  during  rush  hours  have  f«lt 
that  the  additional  tracks  ought  to  be  permitted. 
It  is  true  that  an  elevated  railroad  i»  not  a  thing 


Francis  B.  Thurber,  who  recently  died  in  this 
city,  was  one  of  the  valued  advisers  of  The  En- 
gineering Record  in  its  early  days.  The  paper 
was  established  as  a  journal  to  spread  a  knowl- 
edge of  sound  sanitation.  This  included  not  only 
measures  to  improve  plumbing  in  houses  and  the 
sewerage  and  water  supply  of  cities,  but  also 
various  important  projects  to  insure  purity  in 
food  products.  His  wide  acquaintance  with  men 
in  public  life,  his  personal  interest  in  the  affairs 
of  the  city,  and  his  knowledge  of  the  measures 
necessary  to  prevent  the  injurious  adulteration 
of  food  materials,  made  him  a  valued  counselor, 
and  placed  The  Engineering  Record  under  obli- 
gations to  him  many  times.  In  fact  his  willing- 
ness to  devote  a  large  part  of  his  time  to  public 
affairs  and  to  the  interests  of  his  friends  re- 
sulted in  his  entrusting  too  much  of  his  business 
to  people  unable  to  carry  the  responsibilities. 
The  large  business  he  built  up  was  ruined 
through  no  fault  of  his,  and  at  the  age  of  fifty- 
seven  he  began  life  again  as  a  lawyer,  being  ad- 
mitted to  the  bar  in  1899.  His  energy  and  inde- 
pendence, even  when  embarking  on  new  work 
at  an  advanced  age,  won  him  the  admiration  of 
many  who  before  had  not  fully  appreciated  his 
sterling  qualities. 


Several  Road  Improvement  projects  have  been 
abandoned  this  year  on  account  of  the  great  ob- 
jection of  the  taxpayers  to  paying  money  for  con- 
structing roads  that  wovdd  attract  automobiles. 
At  South  Kingstown,  R.  I.,  for  example,  where 
important  improvements  were  proposed,  the  opin- 
ion of  the  town,  as  expressed  at  a  meeting  called 
to  consider  the  matter,  was  that  such  good  roads 
would  be  advisable  if  the  inhabitants  of  the  town 
could  use  them  with  comfort,  which  was  formerly 
possible  but  was  now  out  of  the  question,  for 
the  high  speed  at  which  automobiles  were  driven 
through  the  town  put  citizens  using  the  roads  in 
peril  of  their  lives.  In  view  of  the  strong  agi- 
tation for  highway  betterments  »which  is  being 
conducted  by  motor  car  enthusiasts,  it  might  be 
well  for  them  to  consider  carefully  these  instances 
of  the  determination  to  postpone  road  improve- 
ments until  some  laws  were  passed  and  enforced 
which  will  prevent  speeding  in  towns.  It  will 
be  recalled  that  the  same  revulsion  of  feeling 
regarding  highway  improvements  occurred  dur- 
ing the  last  few  years  of  the  bicycle  craze,  when 
the  noisy  mobs  of  cyclists  made  themselves  so 
obnoxious  in  many  localities  that  the  residents 
preferred  to  go  without  the  benefit  of  better  high- 
ways than  to  be  overrun  on  holidays  and  Sun- 
days with  a  class  of  people  distinctly  undesirable. 
While  The  Engineering  Record  has  no  sympathy 
with  the  attempts  of  some  towns  to  levy  tribute 
on  every  owner  of  a  motor  car  who  goes  through 
the  streets  at  a  speed  above  a  crawl,  it  is  thor- 
oughly convinced  that  highway  improvements 
will  be  more  and  more  retarded  unless  laws  are 
passed  and  rigidly  enforced  which  will  prevent 
the  fast  speeding  of  cars  through  streets.  The 
clouds  of  dust  and  the  odor  of  gasoline  they  leave 
behind  them  are  unpleasant  enough  without  be- 
ing accompanied  by  the  danger  of  life  and  limb 
to  driver  and  pedestrian.  A  further  evidence  of 
the  same  feeling  is  to  be  seen  in  the  vigorous  pro- 
test from  all  parts  of  the  State  of  New  Jersey 
against  permitting  the  Vanderbilt  Cup  race  to  be 
held  there. 
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THE     FORTIETH     ST.     TRACK      ELEVATION     OF     THE     CHICAGO 

JUNCTION    RY. 


The  Fortieth  St  branch  of  the  Chicago  Junc- 
tion Ry.,  in  Chicago,  extends  from  a  connection 
at  Forty-second  St  and  Lake  Michigan  with  the 
eight  tracks  of  the  Illinois  Central  R.  R.,  north 
to  Fortieth  St  and  thence  west  in  that  street  for 
approximately  2^4  miles  to  the  Union  Stock 
Yards.  The  tracks  of  this  branch  cross  twent}--six 
city  streets  and  a  number  of  railroad  tracks,  over 
which  the  trains  of  eight  trunk-line  railroads 
enter  the  city.  The  branch  provides  an  entrance 
to  the  Union  Stock  Yards  for  the  following 
railroads :  Illinois  Central ;  Michigan  Central ; 
Cleveland.  Cincinnati,  Chicago  &  St  Louis;  Lake 
Shore  &  Michigan  Southern ;  Chicago,  Rock  Is- 
land &  Pacific;  New  York,  Chicago  &  St  Louis; 
Erie ;  Wabash ;  Chicago,  Indianapolis  &  Louis- 
ville, and  the  Pennsylvania.  In  addition  to  the 
heavy  traCBc  carried  over  the  tracks  of  this  branch 
between  the  Union  Stock  Yards  and  the  various 
railroads  with  which  it  connects,  a  number  of 
industries  in  the  vicinity  of  the  Yards  contribute 
a  large  volume  of  traffic  to  it. 


According  to  the  new  arran'gement  of  tracks  the 
Chicago  Junction  Ry.  will  have  one,  and  the 
South  Side  Elevated  Ry.  two  tracks  for  about 
H  mile  from  the  lake  front.  The  single  track 
of  the  former  rises  on  a  grade  from  the  lake  until 
it  is  high  enough  above  the  street  at  the  crossing 
of  the  first  street  west  from  the  lake  to  permit 
that  street  to  pass  under  the  track.  The  two 
tracks  of  the  elevated  railroad  are  carried  on  a 
steel  structure  in  this  distance  and  thence  con- 
tinue at  the  same  grade  as  the  single  track  of  the 
steam  railroad  for  nearly  three-quarters  of  a  mile 
to  a  point  where  they  rise  on  an  incline  and  con- 
nect with  the  three  main-line  tracks  of  the  ele- 
vated railroad.  The  steel  structure  on  which 
these  three  tracks  are  carried  parallels  the  steam 
railroad  from  this  connection  for  about  a  quarter 
of  a  mile  and  then  turns  to  the  north  and  crosses 
over  that  railroad.  From  the  point  where  these 
main-line  tracks  turn  to  the  north  a  double-track 
branch  line  from  the  elevated  railroad  is  being 
built  to  the  stock  yards;  the  two  tracks  of  this 
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tracks  of  the  Chicago  Junction  Ry.  cross  at  right 
angles,  a  si.x-track  elevation  carrying  the  Lake 
Shore  &  Michigan  Southern  and  the  Chicago, 
Rock  Island  &  Pacific  railroads  four  city  blocks 
to  the  west  of  the  point  where  the  main  line  of 
the  elevated  turns  to  the  north.  Formerly,  the 
tracks  of  the  Chicago  Junction  Ry.  passed  under 
this  elevation;  with  the  new  arrangement  these 
tracks  cross  this  elevation  on  a  single-span 
double-track  through  Pratt  truss  bridge.  The 
elevated  railroad  will  be  carried  over  the  track 
elevation  on  a  separate  bridge  at  one  side  and 
above  the  Chicago  Junction  bridge.  The  three 
crossings  are  thus  made  at  three  different  grades, 
the  street  passing  under  the  original  elevation 
carrying  the  Lake  Shore  and  the  Rock  Island 
tracks,  the  Chicago  Junction  tracks  on  the  bridge 
being  above  Jhat  elevation  and  the  tracks  of  the 
elevated  railroad  still  higher,  and  at  one  side. 
In  both  directions  from  this  crossing  of  the  orig- 
inal track  elevation  the  tracks  of  the  elevated  rail- 
road are  carried  on  a  steel  structure  which  spans 
the  tracks  of  the  Chicago  Junction  Ry.,  between 
a  row  of  columns  along  each  side  of  the  right  of 
way  of  the  latter. 
The  tracks  of  the  Western  Indiana  R.  R.,  a 


Conctruction  Work  in  Congested  District. 


Section  Extending  from  a  Street  to  an  Alley. 


This  branch  of  the  Chicago  Junction  Ry.  was 
built  at  the  grade  of  the  streets  many  years  ago 
when  the  district  through  which  it  passes  was 
an  outlying  residence  district.  The  area  on 
both  sides  of  the  branch  for  over  a  mile  back 
from  the  lake  is  now  one  of  the  most  populous 
of  the  better  residence  sections  of  the  south  side 
of  the  city ;  to  the  west  from  this  axea  the  district 
traversed  by  the  branch  is  also  quite  congested, 
but  grades  off  from  the  residence  section  into 
factories  and  other  industries.  Many  of  the 
streets  which  the  tracks  of  the  branch  cross  carry 
important  north  and  south  street  railway  surface 
lines  and  on  several  of  these  streets  there  is 
a  large  volume  of  vehicular  traffic. 

In  order  to  eliminate  the  numerous  grade  cross- 
ings of  streets  and  of  the  various  trunk-line  rail- 
roads the  tracks  of  the  Fortieth  St.  branch  are 
being  elevated  on  a  fill  carried  between  heavy  con- 
crete retaining  walls.  The  South  Side  Elevated 
R.  R.  is  also  building  a  double-track  branch  line 
which  closely  parallels  the  branch  of  the  Chicago 
Junction  Ry.  from  Lake  Michigan  to  the  Union 
Stock  Yards.  TTie  location  and  erection  of  the 
steel  structure  for  this  elevated  railroad,  the. 
narrow  right-of-way  in  which  the  construction 
work  had  to  be  carried  on,  the  heavy  freight 
traffic  that  had  to  be  handled  over  the  tracks 
which  were  being  raised,  and  the  necessity  for 
keeping  the  streets  crossed  by  the  branch  open 
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line  are  on  an  elevated  steel  structure  which  spans 
the  tracks  of  the  Chicago  Junction  Ry.  for  sev- 
eral blocks,  and  then  parallels  them  at  one  side 
to  a  point  near  the  yards. 

The  Chicago  Junction  Ry.  has  two  tracks  for 
about  a  mile  to  the  west  from  the  point  where 
the  branch  of  the  elevated  railroad  rises  on  the 
incline,  and  then  three  and  finally  several  tracks 
just  before  entering  the  yards.  In  the  entire 
distance  from  the  lake  to  the  yards  the  tracks 
are  carried  on  a  fill  between  two  parallel  gravity- 
section  concrete  retaining  walls,  the  street  cross- 
ings being  made  on  through-plate-girder  bridges 
having  solid  trough  floors  filled  with  concrete. 
These  bridges  are  carried  by  concrete  abutments 
and  by  a  row  of  steel  columns  at  each  curb  line. 

The  elevation  has  a  nearly  uniform  width  for 
three  tracks  from  the  lake  to  within  a  short  dis- 
tance of  the  yards,  where  it  widens  out  to  accom- 
modate the  extra  tracks.  From  the  first  street 
crossing  at  the  lake  to  the  point  where  the  two 
tracks  of  the  branch  of  the  elevated  railroad  rise 
to  connect  with  those  of  the  main  line,  the  track 
elevation  carries  the  single  track  of  the  steam 
railroad  and  the  two  elevated  railroad  trac' 
In  this  distance  the  city  blocks  are  400  to  550  ft. 
long,  and  as  a  20-ft.  alleyway  is  crossed  on  an 
overhead  bridge  between  each  two  street  cross- 
ings, the  concrete  retaining  walls  and  the  bridge 
abutments    form    a    series    of   huge    rectangular 


terminal  road  on  which  several  trunk  lines  enter 
the  city,  is  also  crossed  at  right  angles  by  the 
tracks  of  the  elevated  railroad  and  of  the  Chi- 
cago Junction  Ry.  a  short  distance  to  the  west 
from  the  crossing  of  the  track  elevation  just 
mentioned.  The  elevation  of  the  tracks  of  the 
Western  Indiana  R.  R.  to  eliminate  grade  cross- 
ings has  recently  been  completed  at  this  point 
The  elevated  railroad  structure  crosses  over  this 
elevation,  while  the  Chicago  Junction  tracks  drop 
down  and  pass  under  it  at  about  street  grade. 
The  tracks  of  the  latter  rise  again  beyond  this 
crossing  and  continue  on  a'n  elevation  into  the 
Yards. 

The  grade  of  the  tracks  of  the  Chicago  Junc- 
tion Ry.  at  Halsted  St.,  which  is  near  the  end 
of  the  present  elevation,  were  formerly  separated 
by  carrying  the  street  over  the  tracks  on  a  three- 
span  bridge  with  long  fill  approaches.  This 
bridge  has  been  removed,  the  40,000  cu.  yd.  of 
material  in  the  approaches  to  it  are  being  taken 
out  with  steam  shovels  and  the  street  will  be 
carried  under  the  track  elevation.  The  eleva- 
tion will  be  carried  over  this  street  on  a  bridge, 
the  street  being  depressed  somewhat  to  secure 
the  necessary  clearances. 

The  construction  of  the  retaining  walls  for 
the  track  elevation  and  the  placing  of  the  fill 
between  those  walls  have  been  carried  forward 
in  such  order  as  the  heavy  traffic  would  permit 
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Dump  Car  in   Partial  Dumping  Position. 


One  Type  of  Concrete  Plant  for  Walla. 


before  tracks  were  raised.  A  track,  or  tracks 
as  the  case  might  be,  were  then  laid  on  a  tem- 
porary pile  trestle  erected  over  the  completed 
wall,  traffic  being  diverted  over  this  trestle  while 
the  other  wall  was  under  construction,  and  until 
the  fill  had  been  made.  The  great  volume  of 
traffic  to  be  handled,  particularly  on  the  tracks 
west  of  the  crossing  of  the  Lake  Shore  and  the 
Rock  Island  elevation,  and  local  conditions  neces- 
sitated much  diversion  from  this  method.  In 
places  the  fill  was  carried  up  under  traffic  and 
the  retaining  walls  built  later,  the  sides  of  the 
fill  being  held  meanwhile  by  a  cribbing  of  ties. 

The  portion  of  the  elevated  railroad  structure 
which  carried  the  three  main-line  tracks  in  the 
short-section  where  the  latter  parallel  the  tracks 
of  the  Chicago  Junction  Ry.  had  only  two  tracks 
and  was  partly  over  the  site  to  be  occupied  by 
the  elevation  when  operations  were  started  on  the 
latter.  This  structure  was  moved  several  feet  to 
one  side,  raised  S  ft.  and  a  third  track  added  to  it 
under  traffic.  A  complete  description  of  the  man- 
ner in  which  this  work  was  handled  was  pub- 
lished in  The  Engineering  Record  for  March  3, 
1906. 

The  excavation  for  the  footings  of  the  retain- 
ing walls  for  the  track  elevation  was  for  the 
most  part  in  sand  or  sandy  loam  which  required 
the  sides  of  the  trenches  to  be  sheeted  closely 
in  most  of  the  work.  The  trenches  were  nearly 
all  made  with  a  Page  scoop-bucket  excavator, 
the  sides  of  the  trench  being  finished  by  •  hand.  ■ 
The  sheeting  was  also  driven  by  hand  to  prevent 
the  loose  soil  sliding  into  the  trenches. 


A  portable  concrete  mixing  outfit  specially 
adapted  to  the  work  was  used  in  placing  the 
footings.  This  outfit  was  mounted  on  a  12  x  24- 
ft.  platform  carried  by  three  pairs  of  longitudinal 
8  X  i6-in.  stringers.  This  platform  ran  on  rollers 
on  a  runway  laid  on  each  side  of  the  trench  for 
the  footing.  A  30  cu.  ft.  Smith  mixer  carrying 
a  charging  hopper  was  mounted  on  the  front 
end  of  the  platform  so  concrete  could  be  dumped 
from  it  into  the  footing.  The  engine  driving 
the  mixer  was  also  carried  by  this  platform  and 
storage  space  for  enough  cement  in  sacks  to 
keep  the  outfit  in  service  was  provided  at  one 
side  of  the  platform.  The  concrete  for  the 
footings  was  made  in  the  proportions  of  I  part 
cement  to  8  parts  pit-run  gravel.  The  latter 
was  delivered  from  the  pit  in  gondola  cars  from 
which  it  was  unloaded  directly  into  the  charging 
hopper  of  the  mixer  by  a  i-yd.  clam-shell  bucket 
handled  by  a  stiff-leg  derrick.  This  derrick  and 
the  hoisting  engine  operating  it  were  mounted 
on  a  second  portable  platform  which  ran  on 
rollers  on  the  same  runways  that  carried  the 
mixer  platform.  It  was  placed  immediately  in 
the  rear  of  the  latter  with  which  it  was  moved 
back  and  forth  along  the  work.  The  normal 
output  of  this  outfit  was  about  220  cu.  yd.  of 
concrete  per  lo-hr.  day,  with  22  men,  wherever 
the   traffic   conditions   permitted   steady   running. 

Owing  to  the  limited  space  available  this  mix- 
ing outfit  was  generally  set  up  at  the  intersec- 
tion of  a  wall  and  the  street  and  retained  in  one 
position  until  the  footings  on  that  side  of  the 
elevation  had   been  completed   for  a  half  a  city 


block  each  way  from  it.  The  mixer  discharged 
into  i-yd.  dump  cars  on  four-wheel  trucks,  these 
cars  being  operated  by  hand  on  a  30-in.  gauge 
track  on  each  side  of  the  Irench  for  the  footing. 
If  more  space  had  been  available,  the  outfit  could 
have  been  made  readily  portable  so  it  might  be 
moved  forward  as  the  work  progressed.  As  it 
was,  the  single  service  track  on  which  gravel  was 
delivered  was  the  only  part  of  the  right-of-way 
occupied  by  the  operations  on  the  footings,  and 
this  track  was  open  for  traffic  when  the  mixer 
was  not  in  service. 

Two  types  of  concrete  mixing  outfits  were  em- 
ployed in  building  the  retaining  walls  above  the 
footings.  One  of  these  is  very  similar  to  those 
which  have  been  employed  on  much  of  the  track 
elevation  work  in  Chicago.  In  this  outfit  a  Drake 
mixer  was  mounted  on  the  front  end  of  a  34-ft. 
car,  and  together  with  its  engine  was  protected 
by  a  housing,  having  a  tight  roof.  A  charging 
hopper  surrounded  by  a  working  platform  was 
built  over  the  mixer  in  the  roof  of  this  housing. 
The  pit-run  gravel  used  in  the  wall  was  de- 
livered in  gondola  cars,  which  were  placed  in 
a  string  of  three  or  four  immediately  back  of 
the  mixer  car.  Plank  runways  were  laid  along 
the  top  of  each  side  of  these  cars,  leading  from 
the  latter  up  to  the  charging  platform  over  the 
mixer.  The  gravel  was  hauled  to  the  latter 
from  the  cars  on  these  runways  in  wheelbarrows. 
The  cement  was  kept  in  a  box  car  at  the  far 
end  of  the  string  of .  gr3vel  cars  and  was  also 
delivered  to  the  mixer  in  wheelbarrows.  The 
mixer   discharged   on   a   traveling   conveyor  belt 
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carried  by  a  jo-ft  booiq  that  could  b«  swung 
through  a  radios  of  90  deg.  and  could  be  raised 
and  lowered  at  the  end  through  14  ft.  The  con- 
veyor discharged  the  concrete  into  a  bottom- 
dump  hopper  bucket  attached  to  the  end  of  the 
boom,  this  bucket  preventing  the  gravel  from 
being  separated  from  the  remainder  of  the  con- 
crete and  also  permitting  the  discharge  of  the 
concrete  to  be  directed. 

This  outfit  operated  on  a  single  track.  It  was 
moved  forward  or  back  by  a  cable  attached  to 
an  anchor  ahead  and  one  in  the  rear  of  the 
string  of  cars,  the  cable  winding  around  a  drum 
driven  by  a  set  of  gears  on  the  deck  of  the 
mixer  car.  The  engine  driving  these  gears  and 
the  mixer  engine  were  run  by  one  man  who  also 
fired  the  two  boilers  which  supplied  steam  to 
these  engines. 

The  other  outfit  used  on  the  walls,  although 
embodying  similar  general  features  of  arrange- 
mem  and  operation,  was  entirely  different  from 
this  first  outfit  in  several  important  particulars. 
This  mixing  outfit  was  mounted  on  a  standard- 
gauge  double-truck  car,  40  ft.  long  at  the  sills. 
A  ^-yd.  Smith  mixer  and  its  engine  were  set 
at  the  front  end  of  this  car  so  the  mixer  could 
discharge  into  a  bucket  on  a  suspended  platform 
just  clearing  the  ground.  A  housing  with  a  tight 
roof  was  built  over  the  whole  mixer  car,  a  charg- 
ing hopper  being  placed  in  this  roof  directly  over 
the  mixer.  The  gravel  for  concrete  was  deliv- 
ered in  gondola  cars  which  were  placed  in  a 
string  of  three  to  five  in  the  rear  of  the  mixer 
car;  the  cement  was  stored  in  sacks  in  a  box 
car  at  the  end  of  this  string.  A  portable  30-in. 
gauge  track  was  laid  along  each  side  of  the  tops 
of  the  gondola  cars  and  extended  up  on  the 
roof  over  the  mixer  car  where  the  two  tracks 
joined  in  a  double-throw  switch  and  were  con- 
tinued as  a  single  track  to  the  charging  hopper 
of  the  mixer.  The  gravel  and  cement  were  de- 
livered to  the  latter  on  these  tracks  in  dump 
cars  of  a  special  type.  The  mixer  discharged 
into  a  ^-yd.  bottom-dump  bucket  in  which  the 
concrete  was  handled  to  place  in  the  forms  by 
a  stiff-leg  derrick  mounted  with  its  hoisting  en- 
gine on  a  second  car. 

The  great  drawback  to  portable  concrete  mix- 
ing outfits  of  types  similar  to  this  one,  such 
as  have  been  employed  so  extensively  on  track 
elevation  work  in  Giicago,  has  been  the  difficul.y 
and  expense  of  delivering  the  concrete  materials 
from  the  cars  to  the  mixer.  The  details  of 
the  portable  tracks  used  in  connection  with  this 
particular  outfit  were  so  carefully  developed, 
however,  and  the  design  of  the  special  dump  car 
used  on  them  was  so  well  adapted  to  the  work, 
that  8  to  10  men  could  deliver  the  cement  and 
gravel  to  the  mixer  as  fast  as  the  latter  could 
t«m  out  concrete;  from  ao  to  22  men  are  gen- 
erally required  in  delivering  the  materials  in 
similar  outfits  of  this  kind  when  wheelbarrows 
on  runways  are  employed  for  this  purpose,  and 
even  with  such  a  force  difficulty  is  experienced 
in  supplying  the  mixer  rapidly  enough  during 
hot  weather. 

The  rails  of  the  two  jo-in.  tracks  which  were 
laid  the  length  of  the  gondola  cars  in  which 
the  gravel  was  delivered  are  both  attached  in 
pairs  toward  the  ends  of  4  x  6-:n.  tie  timbers, 
II  ft.  long,  the  timbers  being  spaced  S  to  6  ft. 
apart  These  timbers  are  laid  transversely  on 
top  of  the  cars  so  one  30-in.  track  comes  di- 
rectly over  each  side  of  the  cars.  The  rails 
are  attached  to  the  timbers  by  a  special  form  of 
fastener,  which  is  clamped  to  tie  plates  on  tim- 
bers by  a  U-bolt  and  can  be  drawn  from  the 
plate  b>-  pulling  a  small  latch  and  without  loosen- 
ing any  bolts.  The  tie  plates  being  firmly  fixed 
to  the  timbers,  the  latter  can  be  laid  on  the 
cars  and  the  rails  attached  to  them  at  gauge 
by  the   fasteners   very  quickly.     The  two  tracks 


are  rarely  dismantled,  however,  when  once  set 
up  on  a  section  of  work,  as  they  are  light  and 
can  be  lifted  readily  in  sections.  When  the  gravel 
has  been  unloaded  from  a  string  of  gondola  cars, 
the  two  30-in.  tracks  are  lifted  from  them  and 
placed  on  another  string  of  loaded  gondola  cars 
on  an  adjacent  track,  or  if  no  other  cars  are 
available,  or  there  is  no  parallel  track,  they  are 
set  on  light  wooden  horses  until  more  cars  are 
brought  in. 

As  the  gondola  cars  vary  considerably  in 
height,  a  bracket  has  been  devised  to  carry  the 
ends  of  the  4  x  6-in.  track  timbers,  which  per- 
mits the  tracks  to  be  brought  to  grade  over  low 
cars  without  any  difficulty  whatever.  Each  of 
these  brackets  is  an  A-frame  built  of  wooden 
strips,  the  legs  of  the  frame  being  double  with 
the  two  halves  of  each  leg  spaced  apart  in  order 
that  the  legs  can  be  placed  astride  the  side  of 
the  gondola  car.  The  top  of  ths  frame  is  built 
to  carry  one  end  of  a  4  x  8-in.  track  timber.  A 
row  of  holes  is  made  in  each  double  leg  of  the 
frame,  so  bolts  may  be  placed  in  these  holes 
and  the  frames  set  at  different  heights  by  chang- 
ing the  positions  of  these  bolts,  on  which  the 
frame  rests. 

A  special  dump  car  used  on  these  tracks  was 
designed   and   patented  by   Mr.   O.   E.   Strehlow, 
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from  the  wheels  so  the  car  rights  itself  after  it 
has  dumped. 

These  cars  are  not  any  higher  than  an  ordinary 
wheelbarrow  and  as  they  have  a  much  lower 
center  of  gravity  and  greater  wheel  base  than  the 
latter,  gravel  can  be  shoveled  into  them  with 
no  danger  of  tipping  and  with  greater  speed. 
The  cars  each  hold  enough  gravel  for  one  charge 
of  the  mixer,  but  may  be  made  any  size  desired. 
All  parts  of  them  have  been  made  to  stand  the 
hard  service  to  which  they  are  subjected,  with 
the  result  that  two  of  these  cars  which  have 
been  in  use  for  over  a  year  are  in  practically 
as  good  condition  as  when  new. 

A  double-drum  friction  hoist  was  placed  on 
the  roof  over  the  mixer,  and  at  the  end  of  the 
track  on  which  the  dump  cars  were  brought 
to  the  charging  hopper  of  the  latter.  The  shaft 
of  this  hoist  was  driven  by  a  chain  on  a  sprocket 
wheel  on  a  shaft  of  the  mixer  engine.  The  cars 
were  each  drawn  along  the  track  and  up  to  the 
charging  hopper  by  a  cable  on  one  drum  of  this 
hoist.  Two  cars  could  thus  supply  materials  to 
the  mixer  as  fast  as  the  latter  could  produce  the 
concrete.  The  cement  was  delivered  from  the 
box  car  at  the  end  of  string  to  the  platform 
around  the  charging  hopper  on  top  of  the  load 
of  gravel   in  one  of  the  dump  cars. 
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Special  Steel  Dump  Car. 


the  patent  being  controlled  by  Mr.  James  O. 
Heyworth,  the  general  contractor  for  this  track 
elevation.  The  details  of  this  car  are  shown 
in  an  accompanying  illustration.  The  car  has 
a  long,  low  body  built  of  steel  plates ;  this  body 
is  d'vided  in  half  at  its  transverse  center  line, 
the  two  halves  being  attached  together  on  each 
side  by  a  hinge  at  the  top.  Each  half  is  carried 
by  a  pair  of  l8-in.  flanged  wheels  with  dust- 
proof  bearings  which  are  attached  to  the  ^  do 
of  the  body.  Each  pair  of  wheels  is  placed 
slightly  toward  the  center  of  the  car  from  the 
center  of  gravity  of  the  half  which  they  carry, 
but  when  the  car  is  loaded  the  center  of  gravity 
of  each  half  of  the  body  is  toward  the  middle 
of  the  car  from  the  wheels.  The  two  halves  of 
the  body  are  held  horizontally  by  a  latch  on  each 
side  of  the  body,  these  latches  each  being  at- 
tached to  the  hinge  on  the  side  of  the  body  they 
lock.  A  lever  extending  from  this  hinge  car- 
ries a  J4  X  i-in.  latch  strip  which  passes  through 
a  band  attached  to  the  lower  edge  of  one  half 
the  body  and  also  through  a  hole  in  a  band  on 
the  bottom  of  the  other  half  of  the  body. 

The  latch  is  loosened  by  pulling  the  lever  and 
drawing  the  latch  out  of  the  hole  in  the  band 
on  the  bottom.  When  both  latches  are  unlocked 
the  eccentric  position  of  the  wheels  causes  the 
center  of  the  body  to  drop,  the  two  halves  of  the 
body  turning  on  the  hinges  so  as  to  bring  the 
ends  of  the  body  quickly  together  in  an  elevated 
horizontal  position,  thus  discharging  the  con- 
tents along  the  bottoms  of  the  halves,  which  are 
brought  to  a  vertical  position  by  the  movement. 
The  impact  of  the  two  halves  coming  together 
loosens  the  contents  of  the  car  and  the  body  of 
the  car  is  also  shaped  to  facilitate  the  removal 
of  the  contents,  the  bottom,  sides  and  top  of 
both  halves  all  converging  toward  the  trans- 
verse center  line.  When  the  car  is  empty  the 
center  of  gravity  of  each  half  is  toward  the  end 


A  ^-yd.  bottom-dump  hopper-shape  bucket 
into  which  the  concrete  was  handled  from  the 
mixer  to  place  was  also  designed  specially  for 
this  work.  The  bottom  was  made  in  two  over- 
lapping halves,  each  of  which  was  hinged  to 
the  sides  of  the  bucket  and  was  arranged  on  the 
lever  that  controlled  the  two  so  the  amount 
of  opening  could  be  varied.  With  this  bucket 
concrete  could  be  placed  in  comparatively  narrow 
wall   forms  without  difficulty. 

The  entire  outfit,  including  the  material  cars 
and  the  derrick  car  were  moved  in  either  direc- 
tion along  the  track  by  a  traction  gear  on  the 
car  carrying  the  concrete  mixer.  This  gear  was 
driven  by  a  24-h.-p.  duplex  marine  engine  on  the 
car.  The  shaft  of  the  engine  carried  a  12  x  22-in. 
pulley  wheel  with  a  ii^-in.  paper  friction  face 
bearing  against  a  12  X  32-in.  iron  rim  pulley  wheel 
on  a  shaft  geared  to  the  traction  gear.  The  lat- 
ter drove  a  pair  of  2-ft.  grooved  sheave  wheels 
for  i-in.  wire  cable,  these  wheels  being  placed 
in  tandem,  4  ft.  9  in.  apart  on  centers.  A  i-in. 
wire  cable  was  wound  six  times  around  the  pair 
of  sheave  wheels  and  attached  at  each  end  to 
an  anchor  in  the  track ;  by  winding  up  on  one 
end  and  paying  out  on  the  other  end  of  this 
cable  the  entire  outfit  could  be  moved  in  either 
direction.  The  sheave  wheels  were  swung  be- 
low the  frame  of  the  car  and  the  cable  brought 
on  them  at  the  under  side  from  both  ends  in 
order  to  avoid  any  downward  pull  on  the  car 
frame. 

The  design  and  arrangement  of  this  gear  gave 
the  latter  enough  power  to  pull  the  mixer  car 
and  five  loaded  material  cars  up  a  S  per  cent, 
grade.  Since  much  of  the  track  on  this  elevation 
work  was  raised  between  streets  with  material 
from  the  excavation  for  the  wall  footings,  it 
was  a  succession  of  humps  and  grades  during 
the  time  the  concrete  work  was  in  progress,  so 
this  strong  tractive  force  was  of  much  value  in 
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moving  the  outfit  along  the  wall  as  the  con 
iTcte  was  carried  ahead  in  horizontal  layers. 
Furthermore,  the  placing  of  the  gear  below  the 
floor  and  the  general  arrangement  of  the  interior 
of  the  mixer  car  provided  room  for  a  coal  stor- 
age space  8  ft.  wide  at  one  end  of  the  car  and 
ample  space  for  the  42-in.  vertical  boilers  which 
supplied  steam  to  the  two  engines  on  the  car. 

Mr.  J.  B.  Cox  is  chief  engineer  of  the  Chi- 
cago Junction  Ry. ;  Mr.  O.  F.  Cole  is  assistant 
engineer  in  direct  charge  of  the  Fortieth  St. 
track  elevation.  The  contract  for  the  excavation, 
concrete,  timber  work,  pile  driving,  street  depres- 
sions and  so  forth  on  this  track  elevation  was 
carried  out  by  Mr.  James  O.  Heyworth,  general 
contractor,  of  Chicago;  Mr.  O.  E.  Strehlow,  M. 
Am.  Soc.  C.  E.,  associate  of  Mr.  Heyworth,  de- 
vised and  directed  the  construction  and  operation 
of  the  various  special  plants  which  have  been  de- 
scribed. Mr.  Wm.  Eesley  is  general  superin- 
tendent for  Mr.  Heyworth.  The  principal  item 
of  the  contract  was  150,000  cu.  yd.  of  concrete, 
although     the     pile-driving,     timber    construction 


The  ftuebecBridge  SuperstructureDetails.— m. 

The  Upper  Part  of  the  Center  Posts.— A  maxi- 
mum stress  of  nearly  16,000,000  lbs.  is  transmitted 
from  the  top  chord  of  the  anchor  arm  to^he  top 
chord  of  the  cantilever  arm  through  the  top  of 
each  main  post.  Stresses  of  about  3,500,000  lbs. 
are  also  brought  to  the  same  point  by  each  of  the 
two  main  diagonal  members  converging  there; 
these  forces  produce  a  resulting  vertical  stress 
of  9,900,000  lbs.  in  the  upper  part  of  the  post 
which  is  made  separate  from  the  main  part  of 
the  post  arfd  special  in  order  to  better  provide 
for  the  transmission  and  resolution  of  stresses. 
The  different  members  theoretically  intersect  at 
a  common  point  where  their  center  lines  meet, 
and  where,  in  ordinary  construction,  a  single 
pin  would  receive  all  the  members. 

In  this  case,  however,  there  are  thirty  i6x2-in. 
I-bars  in  each  panel  of  the  top  chord,  making 
60  in  all  besides  12  webs  for  pin-bearing  in  the 
main  posts  and  two  webs  iot  the  bearings  of 
each    of   the   inclined    members,    thus    making   a 


high  and  weighs  230,000  lbs.  The  shop  drawings 
for  it  include  19  main  elevations  and  plans,  be- 
sides several  smaller  sketches  and  details  and 
entirely  cover  a  32-in.xi2-ft.  tracing  which  re- 
quired the  entire  time  of  an  expert  draftsman 
for  many  months  in  its  construction. 

The  cap  has  12  longitudinal  diaphragms  or  ribs 
connected  by  five  vertical  transverse  diaphragms 
and,  for  convenience  in  manufacture  and  erection, 
it  was  made  and  shipped  in  three  separate  parts, 
assembled  and  bolted  together  on  top  of  the 
main  post.  The  two  center  ribs  and  the  cor- 
responding part  of  the  horizontal  base  plate  form 
one  portion  and  the  other  two  symmetrical  por- 
tions each  consist  of  five  massive  vertical  longi- 
tudinal pin-bearing  webs  with  their  connected 
diaphragms  and  their  base  plates.  Although 
nearly  symmetrical  about  its  longitudinal  and 
transverse  center  line  there  are  slight  differences 
on  the  outer  arm  and  cantilever  arm  sides  which 
necessitate  special  construction  throughout. 

In  order  to  make  the  pin  bearings  from  3  in. 
to  4  7-16  in.  in  thickness  as  required,  the  longi- 


Top    Transverse    Strut   over    Pier. 


Strut  over   Roadway  at   Pier. 


Top   Connections  at    IVIain    Post. 


and    street    depressions    also    constituted    large 
quantities  of  work. 


The  Collapse  of  a  Building  into  the  excava- 
tion for  a  large  structure  alongside  it,  which 
happened  in  Cincinnati  on  July  2,  calls  attention 
to  the  necessity  of  thoroughly  shoring  all  adjoin- 
ing buildings  when  a  structure  is  "torn  down  and 
they  are  left  exposed.  The  brick  building  which 
fell  at  Cincinnati  was  four  stories  high,  about 
120  ft.  deep,  and  22  ft.  on  the  street  front.  It 
had  been  shored  in  the  usual  manner,  according 
to  reports,  and  its  fall  was  probably  due  to  the 
weakening  of  the  shores.  This  may  have  hap- 
pened in  two  ways,  judging  from  the  information 
at  hand  concerning  the  condition  of  the  work 
at  the  time  of  the  accident.  One  cause  may  have 
been  the  blasting  of  a  large  mass  of  concrete  in 
the  cellar  of  the  building  which  was  being  torn 
down,  while  the  other  cause  may  have  been  the 
loosening  of  the  wedges  at  the  feet  of  the  shores 
by  the  workmen  who  were  clearing  away  the 
debris  in  the  bottom  of  the  excavation,  where 
a  large  mass  of  refuse  building  material  had  been 
allowed  to  collect  and  was  then  being  removed. 
It  is  often  seen  in  the  work  of  demolishing  build- 
mgs  that  the  class  of  men  employed  do  not  pos- 
sess sufficient  intelligence  to  appreciate  the  im- 
portance of  keeping  shores  firm. 


total  of  76  large  bearings  to  be  assembled  at  this 
point.  If  these  were  all  grouped  on  a  single 
pin,  it  would  be  impossible  to  reduce  the  bend- 
ing moments  enough  to  avoid  makiing  the  pin 
of  great  diameter,  and  its  length  would  require 
to  be  over  20  ft.,  dimensions  which  are  obviously 
impracticable.  The  connection  was  therefore  de- 
signed as  a  special  unit  to  unite  the  different 
groups  of  members  at  this  point  and  is  virtually 
a  complicated  multiple  link  provided  with  four 
i2-in.  pins,  each  of  which  receives  only  the  bear- 
ing for  a  single  member  and  transmits  its  stress 
to  the  link  which  distributes  it  among  the  other 
members.  The  heavy  reinforced  vertical  longitu- 
dinal plates  required  for  the  bearings  of  the  pins 
are  connected  rigidly  by  transverse  diaphragms 
and  an  elaborate  construction  is  provided  to  dis- 
tribute the  combined  stresses  on  the  four  webs 
of  the  main  section  of  the  post. 

In  order  to  limit  the  special  construction  to  as 
small  a  jnember  as  possible,  and  to  facilitate  its 
assembling  in  the  shop  and  particularly  to  reduce 
the  dimensions  to  those  conveniently  handled  in 
the  boring  and  planing  machines,  this  member 
was  made  entirely  separate,  as  a  cap,  field  con- 
nected to  a  horizontal  bottom  base  plate  in  the 
top  of  the  upper  section  of  the  main  post.  The 
cap  is  10  ft.  long  parallel  to  the  bridge  axis, 
9  ft.  8  in.  wide  at  right  angles  to  it,  about  20  ft. 


tudinal  webs  of  the  ribs  are  made  with  plates 
?i  in.  thick,  reinforced  on  both  sides  with  plates 
about  ^  in.  thick.  Their  upper  portions  serve 
as  short  horizontal  ribs  connected  to  the  eye  bars 
in  the  outer  and  cantilever  arm  and  the  special 
reinforcement  for  ribs  which  do  not  receive  the 
outer  members  are  double  pairs  of  H-'n.  and 
9-16-in.  plates  10  ft.  long.  The  eye  bar  pins 
engage  all  ribs  and  the  upper  ends  of  the  latter 
are  stiffened  and  connected  by  transverse  dia- 
phragms each  side  of  the  pins,  four  in  all.  The 
lower  pins,  for  the  diagonal  members,  although 
extending  completely  through  the  cap,  engage 
only  two  pairs  of  webs  on  each  side,  the  other 
webs  being  cut  away  to  give  abundant  clearance 
for  these  pins. 

In  order  to  clear  the  top  chord  eye-bars,  all 
transverse  diaphragms  except  that  on  the  center 
line  are  omitted  in  the  upper  part  of  the  cap. 
Below  the  eye-bars  the  webs  are  connected  by 
four  transverse  diaphragms,  one  each  side  of  the 
lower  pin,  and  additional  center  diaphragms  are 
provided  between  the  pairs  of  ribs  which  afford 
bearing  for  the  pins  in  the  diagonal  members. 
All  diaphragms  have  I-shaped  cross  sections  made 
by  single  web  plates  from  l-i  in.  to  ^  in.  in  thick- 
ness and  four  flange  angles  except  the  dia- 
phragms on  the  center  line  between  the  outer 
webs  which  are  made  with  double  sets  of  vertical 
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angles  back  to  back,  forming  T-shaped  cross  sec- 
tions which  engage  each  other  and  are  riveted 
together  through  the  outstanding  flanges..  Rivets 
H  in-  in  diameter  are  used  wherever  possible, 
but  where  there  is  not  sufficient  clearance  to  drive 
them  and  in  the  connections  between  the  different 
sections  of  the  cap  and  between  the  cap  and  the 
top  of  the  post  a  large  number  of  turned  bolts 
are  required  and  a  number  of  hand  holes  are  left 
to  give  access  to  them. 


trusses  are  not  duplicates  the  pin  holes  for  their 
connection  to  the  cap  are  not  symmetrically  ar- 
ranged either  with  regard  to  each  other  or  with 
regard  to  the  center  lines  of  the  member,  but 
are  loc&ted  at  the  vertices  of  a  trapezium  with 
sides  from  about  5  ft.  to  6J/2  ft.  in  length.  One 
hole  was  carefully  laid  out  in  the  top  with  refer- 
ence to  the  longitudinal  and  transverse  axis  of 
the  post,  and  the  other  holes  were  located  from 
it    by    triangulation,    their    centers    being    deter- 


of  intersection  with  the  diagonal  members. 
The  main  vertical  post  315  ft.  long  on  centers 
has  in  addition  to  the  special  top  and  bottom 
sections,  five  main  sections  with  field  riveted 
butt  joints.  Their  lengths  vary  from  50  to  76 
ft.  and  their  maximum  weight  is  over  100  tons. 
The  total  combined  maximum  stresses  amount 
to  11,928,000  lbs.,  for  which  a  cross  sectional  area 
of  526  sq.  in.  is  provided  by  four  webs  which 
with  their  flanges  and  cover  plates  build  up  the 
4xio-ft.  rectangular  section.  The  48-in.  web  plates 
and  the  8x6-in.  flange  angles  are  separately 
riveted    together    to    form    the    I-beam    elements 
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Details  of  Cap  for  Connections  at  Top  of  Main   Post. 


The  two  outside  webs  and  four  interior  webs 
are  slotted  between  transverse  diaphragm  connec- 
tions from  the  bottom  to  a  point  nearly  13  ft. 
higher  up  and  the  edges  thus  left  are  braced 
near  the  center  by  double  pairs  of  horizontal 
angles  riveted  together  back  to  back.  As  all  of 
the  webs  on  the  same  side  of  the  center  lines 
differ,  many  separate  elevations  were  required 
for  the  shop  drawings  and  each  of  these  was 
designated  by  the  number  of  the  rib  and  by  a  let- 
ter indicating  which  face  of  it  was  shown. 

As   the   adjacent  cantilever   and   anchor  arm 


mined  by   the   intersections   of  arcs   struck   with 
trammels  from  the  center  of  the  first  pin  hole. 

The  pin  holes  were  first  punched  in  the  sepa- 
rate pieces  to  a  diameter  of  about  10  in.  and 
after  assembling  were  bored  and  counter-bored 
in  a  vertical  boring  mill  to  a  finished  diameter 
of  12.03  in-  for  a  12  in.  pin.  The  interior  of  the 
cap  is  closed  as  much  as  possible  to  the  weather 
by  means  of  inclined  54-'n.  cover  plates  field 
riveted  over  the  top,  and  by  vertical  transverse 
side  plates  riveted  across  the  edges  of  the  lower 
end  of  the  longitudinal  webs  below  their  points 


of  the  posts  and  are  connected  by  very  long  and 
thick  batten  plates,  amounting  almost  to  cover 
plates,  on  the  flanges  and  by  6x3^x7-i6-in. 
angles  riveted  transversely  across  the  flanges  to 
divide  them  into  panels  about  7  ft.  long,  each 
of  which  is  X-braced  by  a  pair  of  angles  of  the 
same  dimensions,  one  of  which  is  continuous 
and  the  other  is  cut  to  clear  and  spliced  across 
the  intersection  with  an  i8x5^-in.  connection 
plate.  Care  is  taken  to  fit  the  cut  ends  of  the 
angle  to  close  bearing  against  the  flanges  of  the 
continuous  X-brace  angle. 


July  13,  1907. 

The  lower  section  of  the  post,  51  ft.  QJ/^  in.  long 
over  all,  is  typical  of  the  other  sections  and 
varies  from  them  chiefly  in  the  minor  details  of 
connections  with  the  transverse  bracing  and  with 
the  top  and  bottom  portions  of  the  posts.  The 
splice  which  is  typical  of  the  other  splices  in  the 
same  member  has  about  1,000  field  driven  rivets 
and  is  made  with  single  cover  plates  on  the 
flanges  and  with  double  cover  plates  on  each 
side  of  each  of  the  four  ends.  All  of  the  splice 
plates  are  shop  riveted  to  the  lower  section  of 
the  post  and  project  beyond  it,  forming  jaws 
to  receive  the  field  riveted  lower  ends  of  the 
webs  of  the  section  above.  At  the  lower  end  of 
the  post  the  iig^xj^-'n.  cover  plates  are  about 
i8j4  ft.  long  and  have  in  the  outer  edges  about 
500  field  driven  rivets  for  the  connection  with 
the  main  inclined  post.  The  lower  ends  of  the 
webs  are  united  both  by  their  cover  plates  or 
battens  and  by  two  lines  of  vertical  longitudinal 
shop  riveted  diaphragms  which  strengthen  it  and 
tend  to  distribute  the  load  uniformly  and  stiffen 
the  65xi^-in.  base  plate  10  ft.  long  to  which  it 
is  connected  by  horizontal  flange  angles.  Very 
great  care  is  taken  to  fit  the  lower  edges  of  the 
main  webs  and  diaphragms  to  accurate  bearing 
on  the  base  plate  which  is  planed  on  both  upper 
and  lower  surfaces  and  is  connected  to  the  hori- 
zontal upper  plate  of  the  pedestal  by  a  large 
number  of  field  driven  rivets.  Just  above  the 
base  the  cross  section  is  divided  into  nine  rect- 
angles by  the  webs  and  diaphragms  and  just  be- 
low the  splice  it  is  stiffened  by  angle  frame 
horizontal  X-braces. 

(To  be  Continued.) 


A  Gravity  Water  Supply  at  Montrose,  Colo. 


The  town  of  Montrose  in  the  western  central 
part  of  Colorado  formerly  obtained  its  supply  of 
■water  from  the  Umcompahgre  River.  During  the 
summer  months  this  stream  is  practically  di- 
verted for  irrigation  purposes  oefore  the  waters 
reach  Montrose,  with  the  result  that  the  only 
supply  available  from  it  in  the  late  summer  is 
that  which  returns  to  the  river  in  the  form  of 
seepage.  This  seepage  is  highly  impregnated  with 
alkali  and  contains  a  large  amount  of  organic 
matter.  The  water  is  consequently  almost  impos- 
sible to  use  for  laundry  or  manufacturing  pur- 
poses on  account  of  the  hardness,  and  during 
th?  time  it  was  the  source  of  the  domestic  supply 
several  epidemics  of  typhoid  fever  occurred  in 
Montrose. 

The  only  other  available  supply  that  could  be 
obtained  was  from  the  Cimarron  River,  which  is 
30  miles  or  more  from  Montrose,  a  high  divide 
separating  the  latter  from  it.  This  river  had  been 
tapped,  however,  by  an  irrigation  company,  which 
operates  a  ditch  carrying  about  100  cu.  ft.  per 
second  across  the  divide  into  the  valley  of  the 
Uncompahgre  River.  At  the  top  of  the  divide, 
known  as  Cerro  Summit,  a  reservoir  site  cover- 
ing about  19  acres  was  obtainable  by  the  con- 
struction of  a  dam  about  480  ft.  long  and  35  ft. 
in  height.  This  site  is  at  an  elevation  of  approx- 
imately 7,800  ft.  above  sea  level,  the  elevation  at 
Montrose  being  5,800  ft.  The  quality  of  the 
water  delivered  to  the  reservoir  by  the  irrigating 
ditch  is  fairly  good,  but  from  the  reservoir  to 
Montrose  the  soil  contains  a  large  amount  of 
salts,  making  it  impossible  to  carry  the  water  from 
the  reservoir  to  the  town  through  an  open  channel. 
The  high  rate  of  evaporation  in  the  dry  climate 
and  at  the  high  altitude  also  made  an  open  ditch 
undesirable.  As  the  distance  from  the  reservoir 
to  the  town  is  about  14  miles,  the  method  of 
conveying  the  water  became  a  very  serious  one. 
On  the  basis  of  an  estimate  prepared,  it  seemed 
probable  that  the  town  could  not  raise  suflicient 
funds  to  construct  an  iron  pipe  line.  The  nearby 
town   of    Delta    had   experimented    under   some- 
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what  similar  circumstances,  with  glazed  tile  pipe, 
with     seriously     disappointing     results.       Conse- 
quently, a  wooden  stave  pipe  conduit  was  adopted. 
The  contract  for  the  construction  of  the  dam, 
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a  lo-in.  wooden  stave  conduit,  slightly  over  14 
miles  in  length,  and  about  10  miles  of  cast-iron 
distribution  mains  in  Montrose  was  awarded  to 
the  American  Water  &  Light  Co.  in  the  spring 
of  1905.  These  works  have  since  been  completed 
and  the  whole  system  is  in  satisfactory  operation. 
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An  earth  fill  dam  having  a  puddle  core  wall 
was  built  to  develop  the  reservoir  site.  This  dam 
is  10  ft.  wide  and  480  ft.  in  length  at  the  crest, 
35  ft-  in  height,  has  a  I  on  3  slope  on  the  up- 
stream side  and  i  on  2  slope  on  the  downstream 
side.  A  low  dam  320  ft.  long  at  the  crest  and 
with  the  same  slopes  as  the  larger  dam  was  also 
built  across  a  saddle  near  one  end  of  the  latter. 
Both  dams  have  their  upstream  slopes  paved  with 
6  in.  of  gravel  to  the  top,  although  an  overflow 
prevents  the  water  reaching  a  depth  of  over  30  ft. 
at  the  dam. 

The  puddle  core  wall  of  each  dam  was  built  in 
a  trench  carried  5  ft.  below  the  natural  surface. 
The  core  wall  of  the  main  dam  is  lo  ft.  wide  from 
the  bottom  of  this  trench  to  the  natural  ground 
surface,  above  which  it  has  a  batter  of  about  i  in. 
to  the  foot  to  its  top,  32  ft.  above  the  ground 
level.  The  ground  rises  from  the  center  of  the 
dam  toward  both  ends.  This  rise  was  overcome 
in  the  core  wall  by  cutting  steps  having  i-ft. 
risers  and  5-ft.  treads  in  the  bottom  of  the  core 
wall  trench. 

The  outlet  from  the  reservoir  is  a  4ft.  circular 
screen  chamber,  32  ft.  high,  built  in  the  dam. 
The  water  may  be  drawn  from  the  bottom  of  the 
reservoir,  or  from  a  point  11  ft.  above  the  latter 
into  this  chamber,  the  outlet  from  which  is  an 
8-in.  cast-iron  pipe  laid  in  concrete  to  the  down- 
stream toe  of  the  dam,  where  it  connects  with  the 
wooden  stave  conduit. 

As  the  reservoir  is  2,000  ft.  above  the  town, 
the  pressure  had  to  be  reduced  at  intervals  along 
the  conduit.  This  reduction  is  obtained  at  each 
point  by  a  special  reducing  valve  placed  in  a  small 
valve  chamber.  Whenever  the  difference  in  eleva- 
tion reached  200  ft.,  one  of  these  valves  was  in- 
serted and  the  pressure  reduced  to  that  of  the 
atmosphere  so  no  section  of  the  pipe  stands  under 
a  greater  hydraulic  head  than  200  ft  Ten  of 
these  valves  and  valve  chambers  were,  therefore, 
installed.  These  chambers  are  6x8  ft.  in  plan 
and  have  concrete  bottoms  and  side  walls  6  in. 
thick.  A  gate  valve  is  placed  on  the  conduit  im- 
mediately inside  the  chamber  and  just  beyond  this 
valve  is  the  one  in  which  the  pressure  is  reduced. 
The  outlet  from  the  chamber  is  through  a  lo-in. 
strainer  on  a  free  end  of  the  conduit. 

The  pipe  was  all  laid  with  a  cover  of  at  least 
4  ft.  in  the  trench.  The  latter  was  largely  all 
made  with  a  Buckeye  traction  ditching  machine. 
For  the  first  6  miles  from  the  reservoir  the  trench 
was  blasted  out  of  the  rock  in  the  side  hills  to  a 
considerable  extent.  Most  of  the  remaining  8 
miles  of  the  trench  had  to  be  made  throtigh  ce^ 
menting  gravel,  which  could  only  be  moved  with 
a  pick  when  taken  out  by  hand.  The  ditching 
machine  was  very  successfully  and  economically 
employed  in  all  of  the  trench  over  this  8  miles, 
working  over  the  rough  places  in  the  line  without 
any  difficulty.  It  was  also  used  with  good  results 
in  making  the  trenches  for  the  distribution  mains. 
Some  trouble  was  experienced  at  first  in  making 
the  wooden  stave  conduit  tight,  owing  chiefly  to 
the  fact  that  the  wood  had  not  been  properly 
seasoned  before  it  was  delivered.  The  leaks  were 
caulked  after  the  line  had  been  in  use  for  some 
time,  and  at  present  the  conduit  is  in  good  serv- 
iceable condition. 


A  He.^vy-Capacity  Car  of  unusual  propor- 
tions has  recently  been  built  for  the  Bethlehem 
Steel  Co.  by  the  Philadelphia  &  Reading  Ry.  for 
the  transportation  of  castings  weighing  125  tons. 
This  load  is  distributed  on  32  wheels,  grouped 
in  four  eight-wheel  trucks.  The  load  is  carried 
in  a  "well,"  formed  between  two  6-ft.  plate  gir- 
ders 67  ft.  in  length,  which  taper  at  tfte  ends,  and 
rest  on  center-plate  frames  of  26-in.  plate  girders, 
20  ft.  long,  that  are  supported  by  two  of  the  8- 
wheel  trucks.  The  "well"  accommodates  castings 
5x24  ft.  in  size  by  12  ft.  10  in.  high,  and  the  load 
is  distributed  over  a  total  wheel  base  of  94%  ft, 
of  which  but  I2J4  ft.  is  rigid. 
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An  Official  Examination  of  the  Battery  Tun- 
nel, New  York. 


Owing  to  numerous  statements  in  the  daily 
papers  coticeming  the  condition  of  the  Battery 
tunnel  between  Manhattan  and'  Brooklyn,  Mayor 
McOellan  instmcted  Mr.  Nelson  P.  Lewis,  chief 
engineer  of  the  Board  of  Estimate  and  Appor- 
tioiunent,  to  make  an  examination  of  the  work. 
This  has  been  done  in  a  thorough  manner,  even-- 
bodr  coimected  with  the  undertaking  placing  all 
information  in  their  possession  at  the  disposal 
of  Mr.  Lewis.  As  a  result  of  his  inspection  of 
the  timnel  and  examination  of  the  records  of  the 
engineers  and  contractors,  he  submitted  last  week 
an  instructive  report,  from  which  the  following 
notes  have  been  taken : 

Both  cast-iron  tubes  have  been  completed  for 
their  entire  distance.  In  the  north  tube  the  con- 
crete lining  and  the  ducts  are  practically  com- 
plete from  the  Manhattan  end  to  the  lowest 
point,  which  is  near  the  middle  of  the  East  River, 
where  the  tube  leaves  solid  rock,  while  the  bot- 
tom lining  has  been  carried  about  to  the  point 
where  the  tube  enters  the  reef  of  rock  about  600 
feet  further  east.  There  is  nothing  but  the  cast- 
iron  shell  from  this  reef  to  the  Furman  St. 
shaft,  while  from  this  shaft  to  the  Brooklyn  end 
of  the  tube  the  greater  part  of  the  concrete  lin- 
ing and  some  of  the  ducts  are  in  place.  The  con- 
crete track  invert  has  been  placed  for  the  short 
distance  between  the  Manhattan  end  and  the  Bat- 
tery Park  Shaft 

In  the  south  tube  the  concrete  lining,  ducts 
and  track  invert  are  practically  complete  between 
the  end  of  the  tube  and  the  cross  tunnel  at  the 
lowest  point,  and  the  cross-ties  are  in  position 
for  the  greater  part  of  the  distance.  From  here 
to  the  Furman  St  shaft  there  is  nothing  but  the 
cast-iron  tube,  while  from  Furman  St.  to  the 
Brooklyn  end  of  the  tube  the  lining  and  ducts 
have  been  completed. 

The  portions  of  the  tubes  which  have  been 
built  in  rock  are  in  excellent  condition,  and  the 
work  is  so  far  advanced  that  tracks  could  be  laid 
and  this  part  of  the  tunnel  made  ready  for  oper- 
ation in  a  very  short  time.  Where  soft  mate- 
rial was  encountered  great  difficulties  were  pre- 
sented, and  there  were  variations  from  grade  and 
section  which  had  to  be  corrected. 

Variations  from  Theoretical  Grade. — North 
Tube:  Beginning  at  the  Brooklyn  end  the  bot- 
tom of  the  tube  is  about  4  inches  below  the 
theoretical  grade,  this  variation  decreasing  toward 
the  west  to  a  point  just  east  of  Garden  Place, 
where  the  tube  suddenly  rose  to  9  in.  above  grade, 
then  gradually  approached  true  grade,  crossed  it 
about  100  ft.  east  of  Hicks  St.,  and  100  ft.  west 
of  Hicks  St.  dropped  to  28  in.  below  grade,  this 
being  the  greatest  departure.  Up  to  this  point 
the  ttmnel  is  wholly  or  in  part  above  water  level. 
The  true  grade  was  recovered  in  the  next  one 
htindred  feet,  and  from  there  to  the  bulkhead 
line  the  tube  bottom  was  mostly  above  g^rade,  the 
maximum  distance  being  about  I0j4  in.,  while 
at  one  point  it  fell  9  in.  below  the  grade.  After 
crossing  the  bulkhead  line  the  tube  continued 
above  the  theoretical  grade  for  over  500  ft.,  the 
maximum  variation  being  seventeen  inches.  It 
then  ran  very  closely  to  the  true  grade  for  about 
500  ft,  and  within  the  next  100  ft  it  reached  a 
maximum  of  18  in.  below  grade.  For  the  re- 
maining 300  ft.  before  the  rock  reef  was  reached, 
the  grade  line  was  somewhat  irregular. 

South  Tube:  The  grade  of  this  tub*;  from  its 
easterly  end  shows  slight  variations  from  the 
true  grade,  Vritfa  a  maximum  of  about  5  in.  above 
and  below,  but  after  passing  Hicks  St.  there  is, 
as  in  the  case  of  the  north  tube,  a  more  notice- 
able departure,  dropping  to  about  23  in.  below 
the  true  grade,  which,  however,  was  quickly  re- 
covered and  was  closely  followed  to  the  bulk- 
head line,  the  maximum  variations  in  this  dis- 


tance, which  is  about  900  ft.,  being  3  in.  above 
and  somewhat  less  below  the  true  grade.  In 
both  tubes  the  maximum  departure  from  grade 
occurred  just  west  of  Hicks  St.,  or  at  the  point 
where  the  tubes  became  wholly  submerged.  Work 
was  in  progress  on  both  tubes  at  this  point  at 
the  same  time,  namely,  in  May,  1904,  so  that  in 
both  cases  was  presented  simultaneously  the  prob- 
lem of  passing  from  material  which  was  dry  or 
partly  in  water  to  a  position  wholly  below  the 
water  level.  Work  on  the  north  tube  was  con- 
tinued, with  the  results  as  to  grade  already  out- 
lined, but  in  the  south  tube  operations  were  sus- 
pended until  November,  1904,  and  it  is  a  signifi- 
cant fact  that  in  the  south  tube  the  variations 
from  grade  and  the  deformation  are  much  less 
noticeable,  the  maximum  east  of  the  bulkhead 
line  being  3  in.,  and  under  the  river  section  6  in. 
.As  the  material  through  which  both  tubes  passed 
is  precisely  alike,  the  inference  is  that  the  con- 
tractors had  gained  a  valuable  experience  in  their 
work  on  the  north  tube  which  was  used  to  good 
advantage  on  the  other. 

Settlement  After  Building. — From  the  Brook- 
lyn end  to  points  about  500  ft.  wrest  of  the  bulk- 
head line,  both  tubes  rest  upon  coarse  sand  of 
excellent  «upporting  power.  From  this  point  to 
the  rock  reef  and  between  the  reef  and  the  rock 
through  which  the  west  end  of  the  tunnel  ij 
driven  they  rest  upon  a  very  fine  sand  and  river 
silt.  The  parts  of  the  tubes  resting  upon  this 
soft  material  have  settled  somewhat  since  they 
were  put  in  position.  Statements  as  to  the  time 
and  causes  of  this  settlement  are  conflicting  It 
has  been  claimed  that  this  settlement  may  have 
occurred  gradually  during  some  months  after  the 
tunnel  was  driven.  The  engineers  of  the  Rapid 
Transit  Railroad  Commission  and  of  the  Rapid 
Transit  Subway  Construction  Co.  assured  Mr. 
Lewis  that  the  settlement,  which  reached  a  maxi- 
mum of  12  in.  in  the  north  tube  and  9  in.  in  the 
south  tube,  occurred  when  air  pressure  was  re- 
duced before  the  joints  had  been  calked-and  the 
fine  material  coming  into  the  tubes  left  spaces 
into  which  they  settled.  That  this  was  what 
actually  occurred  appears  probable  from  the  fact 
that  the  contractors  made  an  attempt  to  adjust 
the  grades  by  opening  the  bottom  of  the  tubes 
at  high  points  in  order  that  material  might  flow 
into  them,  thus  causing  them  to  settle  to  a  uni- 
form grade  line,  and  it  is  said  that  in  this  they 
were  partially  successful.  So  far  as  Mr.  Lewis 
could  learn  there  has  been  no  perceptible  settle- 
ment during  the  past  year. 

Supporting  Piles. — In  order  that  further  settle- 
ment may  not  occur  either  through  inherent  lack 
of  supporting  power  of  the  soft  material  above 
referred  to,  or  through  any  change  in  the  char- 
acter of  the  material  may  possibly  be  caused  by 
the  vibrations  due  to  train  movement,  supporting 
piles  are  .low  being  placed  under  those  p  vrtions 
of  both  tubes  which  rest  in  this  material.  [This 
work  has  been  described  in  detail  in  this  journal.] 
In  the  space  west  of  the  rock  reef  these  piles  are 
being  driven  about  every  35  ft.  East  of  the  reef 
and  until  the  tubes  reach  coarse  sand,  the  piles 
are  placed  about  50  ft  apart.  These  piles  are  in 
pairs,  7  ft.  apart  between  centers,  each  pile  con- 
sisting of  a  steel  tube  20  in.  in  diameter  filled 
with  concrete  and  reinforced  with  steel  rods  and 
hoops.  Each  pair  of  piles  supports  a  cradle  made 
of  concrete  strongly  reinforced  with  steel,  this 
cradle  being  11  ft  long  and  5V2  ft.  wide,  equiva- 
lent to  three  rings  of  the  tunnel  tube. 

Under  the  north  tube  all  of  the  supporting 
piles  have  been  put  in  place  east  of  the  reef,  and 
all  but  seven  west  of  the  reef.  Under  the  south 
reef  five  pairs  remain  to  be  driven  to  the  east 
and  eight  pairs  to  the  west  of  the  reef.  There 
will  be  63  pairs  of  these  supporting  piles,  all  of 
which  will  go  to  rock  or  hard  pan,  their  length 
varying  from  4  ft  to  about  75  ft.  This  work  is 
being  done  very  rapidly,  and  will  be  completed 
in  about  three  weeks. 


Deformation  of  Tubes. — Flattening  occurred  in 
both  tubes  and  -Vos  most  noticeable  where  there 
were  sharp  changes  in  the  grade  lines.  If  a  ring  of 
the  tunnel  were  to  be  tightly  bolted  together  and 
placed  in  a  vertical  position,  there  would  un- 
doubtedly be  a  certain  amount  of  flattening,  which 
would  be  increased  by  any  loosening  of  the  bolts. 
This  flattening  or  deformation  is  most  noticeabk 
in  the  land  section,  reaching  its  maximum  as  in 
the  grade  variation  about  where  the  tubes  became 
entirely  submerged  where  it  was  about  10  in. 
in  the  north  and  about  7  in.  in  the  south  tube. 
Between  this  point  and  the  bulkhead  the  south 
tube,  which  followed  the  grade  more  closely, 
showed  a  maximum  flattening  of  less  than  4  in., 
and  still  less  under  the  river. 

Correction  of  Grade  and  Section. — Where  the 
departure  from  grade  and  section  has  been  suffi- 
cient to  interfere  with  passage  of  trains  of  to 
endanger  the  integrity  of  the  tubes,  the  plates 
have  been  removed  and  concrete,  and  in  one  case 
brick  masonry,  has  been  substituted,  in  some 
places  for  the  roof,  and  in  other  places  for  the 
bottom  above  the  water  line,  while  under  water 
new  plates  giving  an  elliptical  section  with  the 
longer  diameter  vertical  have  been  put  in  place 
of  the  old  ones.  This  was  a  very  difficult  under- 
taking, but  it  has  been  successfully  done  by  the 
use  of  novel  and  very  ingenious  methods.  [These 
have  been  described  in  detail  in  this  journal.] 

Cracked  and  Broken  Plates. — Much  has  been 
said  about  cracked  and  broken  plates.  By  far 
the  greatest  number  occurred  on  the  Brooklyn 
land  section  of  both  tubes,  where  the  material 
was  coarse  sand  and  gravel  and  where  the  tubes 
were  wholly  or  in  part  above  water,  and,  as  in 
the  case  of  the  flattening,  they  are  most  notice- 
able where  there  are  sharp  changes  from  the 
true  grade  line.  This  would  appear  to  indicate 
that  the  cracking  of  plates  was  not  due  to  the 
inability  of  the  tubes  to  retain  their  shape  or  to 
perform  their  proper  functions  after  they  were 
in  position,  but  to  the  stresses  to  which  they  were 
subjected  by  the  irregular  course  of  the  shield 
when  it  departed  from  the  proper  grade  and  the 
efforts  to  bring  it  back  to  grade  after  such  de- 
parture. There  are  few  cracked  plates  in  the 
river  section,  especially  in  the  south  tube,  and 
Mr.  Lewis  was  informed  that  nearly  if  not  quite 
all  of  the  cracking  occurred  immediately  behind 
the  shield  during  the  progress  of  the  work. 
None  of  the  cracked  plates  appear  to  be  lacking 
in  that  part  of  the  tubes  east  of  the  Furman  St. 
shaft,  although  for  about  600  ft.  the  tubes  are 
entirely  below  mean  high  tide.  In  the  portions 
which  are  still  under  air  pressure  Mr.  Lewis 
could  see  no  leaks  either  at  the  joints  or  from 
cracked  plates,  but  some  may  develop  when  the 
air  pressure  is  again  removed.  They  can,  how- 
ever, be  stopped  as  have  been  those  east  of  Fur- 
man St. 

The  inability  of  the  tubes  to  retain  their  shape 
and  carry  moving  trains  without  leaks,  settling 
and  deformation,  depends  upon  the  character  of 
the  material  in  which  they  lie.  This  material, 
except  for  about  800  ft.  east  and  about  600  ft. 
west  of  the  rock  reef,  has  ample  supporting 
power.  As  to  the  very  fine  sand  and  river  silt 
on  both  sides  of  the  reef,  there  is  a  difference 
of  opinion.  Mr.  Lewis  examined  a  number  of 
samples,  most  of  which  were  taken  from  under 
the  tubes  when  plates  were  removed  for  the  pur- 
pose of  sinking  the  supporting  piles.  Some  of 
these  samples  are  in  water,  while  others  are  dry. 
The  former  appear  to  be  nearly  all  very  fin'. 
sand,  while  the  latter  have  the  appearance  of  a 
putty-like  mud,  although  all  contain  a  large 
amount  of  exceedingly  fine  sand.  While  some 
of  the  engineers  who  have  this  work  in  charge 
seem  confident  that  the  fine  material  on  each  side 
of  the  reef  is  capable  of  supporting  the  com- 
pleted tubes  with  the  moving  trains,  it  is  realized 
that  the  problem  is  a  novel  and  difiicujt  .one ; 
that  tunnels  are  now  being  built  beneath  both  the 
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Hudson  and  the  East  Rivers  under  conditions 
which  have  not  been  found  elsewhere;  that  the 
tubes,  if  not  otherwise  supported,  will  settle  if 
the  underlying  material  flows  into  them;  that  in 
one  of  the  Hudson  River  tunnels  the  original 
plans  called  for  supporting  piles,  and  that  it  is, 
therefore,  prudent  to  insure  against  settlement  by 
the  supports  now  being  put  in  place. 

That  the  most  unfavorable  material  encountered 
has  considerable  supporting  power,  there  can  be 
no  doubt.  Should  this  prove  to  be  even  less 
than  was  believed  when  it  was  decided  to  intro- 
duce the  supporting  piles,  the  number  of  these 
supports  can  be  increased   at  any  time. 


Difficult  Cofferdam  Work  on  Decomposed 
Rocks. 


A  discussion  of  recent  improvements  in  steel 
sheet  piling  elicited  some  reminiscences  of  diffi- 
cult cofferdam  work  accomplished  with  heavy 
wooden  sheet  piles  where  troublesome  conditions 
of  an  unusual  character  were  overcome  by  sim- 
ple e.xpedients  that  are  suggestive  for  similar 
work  under  other  circumstances. 

Several  years  ago  a  massive  sea  wall  about  40 
ft.  high  and  114  ft.  long  was  built  by  the  De:part- 
ment  of  Docks  at  the  foot  of  East  ii6th  St., 
on  the  Harlem  River,  New  York  City.  The  bank 
and  river  bed  were  of  mud  and  miscellaneous 
fill  and  peat  down  to  the  surface  of  the  char- 
acteristic gneiss  rock  which  had  an  irregular  sur- 
face sloping  from  about  15  to  34  ft.  below  high 
water  level.  The  footings  at  both  ends  of  the 
wall  were  close  to  those  of  buildings  which  it 
was  dangerous  to  disturb,  and  the  space  at  the 
south  end  was  occupied  by  an  old  timber  and 
stone  filled  crib  which  made  excavations  espe- 
cially difficult.  A  sewer  also  crossed  the  site 
of  the  wall  and  was  supported  only  on  the  earth 
and  fill.  A  portion  of  the  bottom  at  the  south 
end  had  been  badly  broken  up  by  dredging  and 
the  conditions  were  such  that  it  was  not  con- 
sidered practicable  to  build  the  wall  with  the 
standard  large  cast  concrete  blocks  usually  adopt- 
ed by  the  Department  of  Docks  in  New  York 
City.  It  was  therefore  decided  to  enclose  the 
wall  by  a  cofferdam  and  build  it  with  concrete 
placed  in  moulds  in  open  excavation. 

A  cofferdam  about  114  ft.  long  and  from  20  to 
25  ft.  wide  inside,  was  therefore  constructed  with 
some  difficulty  with  6-in.  splined  wooden  sheet 
piles  driven  to  the  surface  of  the  rock  which 
they  penetrated  about  i  in.  When  exposed  it 
was  found  that  the  surface  of  the  rock,  appar- 
ently sound  and  hard,  had  been  badly  decom- 
posed to  a  considerable  depth,  perhaps  by  the 
action  of  the  peat,  and  that  although  firm  and 
quite  hard,  it  could  be  easily  cut  by  a  pick  or 
shovel  and  when  removed  in  small  pieces  could 
be  crumbled  to  fine  sand. 

When  the  sheet  piles  were  first  driven  it  was 
sufficiently  solid  to  afford  bearing  for  them  and 
exclude  a  large  part  of  the  water,  but  as  the  in- 
terior of  the  cofferdam  was  pumped  out  and  the 
unbalanced  pressure  on  the  outside  became  large, 
the  surface  of  the  rock  was  rapidly  cut  out  and 
water  entered  under  the  bottoms  of  the  piles  in 
very  large  quantities  so  that  it  soon  became  im- 
possible to  pump  it  all  out  and  it  was  necessary 
to  keep  up  an  almost  continual  redriving  of  the 
piles,  going  around  and  around  the  cofferdam 
and  forcing  them  down  as  fast  as  they  were 
undermined. 

In  this  way  they  were  gradually  sunk  to 
sounder  rock  I  or  2  ft.  below  the  original  sur- 
face and  at  the  same  time  a  large  amount  of 
good  puddle  clay  was  dumped  around  the  out- 
side of  the  cofferdam  and  protected  the  feet  of 
the  piles  so  that  eventually  the  leaks  ceased 
and  the  dam  was  made  good  everywhere  except 
at  the  upper  end  where  the  surface  of  the  rock 


was  only  about  10  ft.  below  low  water  level. 
Here  a  large  boulder  intersected  the  end  of  the 
cofferdam  and  stopped  the  sheet  piles  which 
brought  up  hard  on  top  of  it  with  their  upper 
ends  forming  a  curved  line  extending  above  the 
tops  of  adjacent  piles  and  corresponding  exactly 
with  the  profile  of  the  boulder.  The  boulder 
was  lodged  in  a  fissure  in  the  rock  bottom,  under 
which  the  water  entered  the  cofferdam  in  a  great 
volume. 

Efforts  were  made  to  close  the  fissure  with 
cement,  concrete  and  sand,  but  it  was  very 
difficult  to  place  them  and  it  proved  impossible 
to  close  it  entirely,  although  the  leak  through 
it  was  somewhat  diminished  so  that  finally  it 
could  be  controlled  by  the  operation  of  one  8-in. 
and  one  6-in.  centrifugal  pump  and  one  6-in.  and 
one  3-in.  pulsometer.  When  all  of  these  were 
working  to  their  full  capacity  the  cofferdam  could 
be  emptied,  but  if  any  one  of  them  was  out  of 
service  for  a  short  time  the  remainder  could  not 
control  the  leak  and  the  cofferdam  would  be 
flooded. 

Finally,  an  interior  cofferdam  of  sand  bags 
was  built  to  partly  enclose  the  end  of  the  boulder, 
wnere  it  projected  inside  the  cofferdam,  and 
divert  the  leak  at  that  point  to  the  opposite  side 
of  the  main  cofferdam.  Behind  this  protection 
a  curved  concrete  wall  about  3  ft.  high  was  built 
forming  a  quadrant  with  one  end  abutting  against 
the  end  wall  of  the  cofferdam.  In  it  there  were 
placed  two  or  three  large  drainage  pipes  and  after 
the  wall  was  completed  the  pipes  were  opened, 
allowing  the  flow  from  the  leak  to  pass  through 
them  into  the  bottom  of  the  main  cofferdams 
while  the  temporary  sand-bag  cofferdam  was  re- 
moved and  rebuilt  on  the  other  side  of  the 
boulder,  diverting  the  flow  from  that  portion  of 
the  cofferdam  where  it  had  previously  been.  Un- 
der its  protection,  an  additional  section  of  curved 
concrete  wall  was  built  connecting  with  the  first 
quadrant  and  with  it  making  a  semi-circular 
curb  9  ft.  in  diameter,  with  both  ends  abutting 
against  the  end  wall  of  the  main  cofferdams  and 
entirely  enclosing  the  boulder,  fissure  and  leak. 
Six-inch  outlet  pipes  were  also  built  into  the 
bottom  of  this  part  of  the  curb  wall  but  were 
temporarily  closed  while  the  water  from  the  leak 
flowed  through  those  at  the  other  side  and  was 
conducted  to  a  large  deep  sump  in  the  body  of 
the  wall  in  the  middle  of  the  cofferdam,  which 
was  maintained  until  the  concrete  covering  the 
face  of  the  rock  was  built  up  to  its  level  when 
another  sump  was  formed  on  the  opposite  side 
of  the  cofferdam. 

The  ends  of  the  pipes  leading  to  the  first  one 
were  closed  with  wooden  plugs  and  the  sump 
itself  filled  up.  The  second  sump  received  the 
flow  from  the  leak  through  the  other  set  of  pipes 
and  enabled  the  bottom  to  be  kept  sufficiently 
dry  to  permit  concreting  on  the  opposite  side 
until  the  level  of  this  sump  was  reached  when 
the  same  operations  were  repeated,  building  suc- 
cessive sumps  on  both  sides  until  finally  the  gen- 
eral level  of  the  concrete  was  brought  up  to, 
the  top  of  the  curb  enclosing  the  boulder  and  a 
wall  was  continued  up  to  low  water  level  after 
which,  of  course,  it  was  easy  to  fill  in  with  con- 
crete over  the  boulder  at  low  tide,  thus  com- 
pleting the  foundations.  The  work  was  done  in 
successive  halves  on  both  sides  of  the  cofferdam 
while  the  water  was  flowing  violently  over  the  op- 
posite half.  The  sumps  were  large  enough  to 
maintain  a  constant  body  of  water  for  the  pump 
suction  and  enable  the  action  of  the  centrifugal 
pumps  to  be  graduated  exactly  to  the  required 
service,  a  requirement  which  could  not  have 
been  filled  had  it  been  attempted  to  use  the 
curb  enclosing  the  boulder  directly  for  a  suction 
sump. 

The  work  was  completed  and  the  wall  finished 
in  about  7  months  under  the  direction  of  Mr.  A. 
McC.  Parker,  assistant  engineer. 


The  Big  Cottonwood  Conduit  of  the  Salt  Lake 
City  Water  Supply. 

The  water  supply  of  Salt  Lake  City  is  secured 
from  Utah  Lake  and  a  number  of  creeks  in  the 
mountains  near  the  city.  The  flow  of  the  creeks 
is  conserved  in  reservoirs  from  \jhich  the  water 
is  fed  to  the  city  mains  by  large  pipes  and  con- 
duits. The  latest  extension,  the  Big  Cottonwood 
conduit,  %sds  the  water  from  the  creek  of  the 
same  namXto  a  reservoir  previously  built  in 
Parley's  Can)on.  The  construction  of  the  con- 
duit was  started  in  September,  1905,  completed 
during  the  latter  part  of  last  year,  and  put  into 
service  on  Feb.  S,  1907.  It  is  a  reinforced  con- 
crete structure  38,167  ft.,  or  about  7J4  m'les  long, 
and   has  a  capacity   of  32,000,000  gal.   in  24  hr. 

Two  different  sections  have  been  used  for 
the  conduit,  the  one  first  adopted  being  rectan- 
gular and  the  second,  which  was  substituted  about 
5  months  after  the  work  had  started,  has  an 
arched  instead  of  a  flat  roof.  Both  sections 
are  3}^  ft.  wide.  The  rectangular  section  is 
4  ft.  high  with  a  depression  of  2  in.  at  the  center 
of  the  floor,  the  thickness  of  the  latter  being 
8  in.  at  the  side  and  6  in.  in  the  center.  The 
side  walls  are  6  in.  thick,  and  the  flat  roof  from 
4  to  6  in.  according  to  the  depth  of  cut  in  which 
the  conduit  was  constructed.  In  the  arched  sec- 
tion the  floor  is  the  same  as  in  the  rectangular 
type,  except  that  the  corners  were  rounded  to 
prevent  the  lodgment  of  impurities,  but  the  side 
walls  were  increased  to  8  in.  in  thickness  and  the 
roof  to  6  in.  at  the  center.  The  rise  of  the  arch 
roof  is  10.3  in.  Of  the  total  length  of  the  con- 
duit, about  27,000  ft.  have  the  section  last  de- 
scribed. 

The  reinforcement  consists  of  ^  and  j4-in. 
twisted  steel  bars  imbedded  in  the  concrete  in 
planes  at  right  angles  to  the  axis  of  the  tunnel 
and  spaced  6  to  9  in.  on  centers.  In  a  number 
of  places  the  conduit  is  built  on  piers  above 
the  level  of  the  ground,  and  in  such  cases  ad- 
ditional reinforcement  is  provided  by  rods  laid 
longitudinally. 

The  inside  of  the  conduit  is  plastered  with  a 
coat  of  cement  grout  composed  of  equal  parts 
of  cement  and  sand,  and  all  exposed  stretches  of 
the  conduit  are  covered  with  at  least  2  ft.  of 
earth.  Blow-off  valves  with  mud  drums  are 
provided  at  three  convenient  points  along  the 
line  so  as  to  allow  the  conduit  to  be  drained 
for  cleaning  or  in  case  of  emergency. 

In  building  the  conduit,  as  soon  as  a  sufficient 
length  of  line  to  be  served  economically  by  one 
concrete  mixer  had  been  graded,  the  forms  for 
the  bottom  and  walls  were  erected,  and  on  them, 
supported  by  the  bracing  across  the  top,  was 
laid  a  narrow-gauge  track  on  which  were  oper- 
ated the  steel  cars  carrying  the  concrete.  The 
mixing  plants  were  located  at  suitable  intervals 
in  places  which  could  be  conveniently  reached 
for  delivering  the  materials  and  were  installed 
immediately  alongside  of  or  over  the  line  of  the 
conduit  so  as  to  be  able  to  discharge  by  grav- 
ity into  the  steel  cars.  Wooden  forms  were  used 
exclusively  on  the  work,  the  lagging  for  the 
inside  of  the  conduit  being  of  dressed  and  match- 
ed lumber. 

The  head  of  the  conduit  in  Big  Cottonwood 
Creek  is  in  the  concrete  diversion  dam  which 
has  been  thrown  across  the  canyon  so  as  to 
create  a  storage  reservoir.  From  this  point  it 
follows  the  side  hills  along  the  hydraulic  gradi- 
ent, through  a  rough  country  where  considerable 
rock  excavation  was  necessary,  and  finally  emp- 
ties   into    Parley's    Canyon    reservoir. 

The  cost  of  the  conduit  was  $376,600  and 
about  $23,000  more  was  expended  on  the  dam 
and  headworks  and  on  the  improvements  to  the 
Parley's  Canyon  reservoir.  The  work  was  done 
by  contract  by  Mr.  P.  J.  Moran  under  the  su- 
pervision of  Mr.  Lewis  C.  Kelsey,  city  engineer. 
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Heavy  Columns  in  the  Metropolitan  Tower, 
New  York. 


The  gr«at  tower  now  under  construction  in  this 
city  for  the  home  office  building  of  the  Metropoli- 
tan Life  Insurance  Company  will  be,  as  noted 
in  recent  arti<4es  in  The  Enginering  Record,  a 
75x85-ft.  rectangular  steel  cage  structure  with 
the  unprecedented  height  of  668  ft.  above  the 
sidewalk  and  over  690  ft.  above  its  foundation  on 
the  side  lot.  The  exterior  walls  are  of  white 
marble  lined  with  brick,  and  the  floors  are  of 
concrete  construction.  As  the  lateral  dimensions 
on  the  tower  are  equal  to  those  of  many  tall  office 
buildings  and  its  height  is  fully  three  times  as 
great,  the  static  load  alone  is  enormous,  and 
when  augmented  by  the  loads  from  a  wind  pres- 
sure assumed  at  30  lb.  per  square  foot  of  the 
exposed  surface  of  the  tower,  the  combination 
results  in  stresses  so  large  as  to  be  almost  or 
quite  unprecedented  in  this  class  of  construction 
and  to  require  very  special  and  interesting  treat- 
ment in  the  design  of  the  cross-section,  details 
and  connections  of  the  principal  columns. 

The  columns  are  arranged,  as  illustrated  in  The 
Engineering  Record  of  February  9,  in  four  trans- 
verse rows  about  20  and  25  ft.  apart  All  of  the 
l2-wall  columns  are  connected  by  massive  rigid 
sections  of  deep  double  girders  and  knee-braces 
forming  a  framework  which  substantially  cor- 
responds to  heavy  vertical  trusses  on  each  of  the 
four  faces  of  the  tower,  reaching  from  the  foun- 
dation to  the  38th  floor  where  the  roof  com- 
mences. The  comer  columns  thus  receive  dou- 
ble increments  of  wind  loads,  which  g^ve  them, 
in  the  lower  stories,  maximum  stresses  of  7,500,- 
000  lb.  each. 

The  allowed  unit  stress  reduced  by  the  proper 
formula  to  nearly  14,000  lb.  per  square  inch  re- 
quires for  these  columns  a  cross-sectional  area 
of  544  sq.  in.,  which  is  provided  as  shown  in 
the  accompanying  detail  by  twelve  8x8xi-in. 
flange  angles  and  twenty  l-in.  full  length  plates, 
two  of  them  44  in.  wide ;  two,  38  in. ;  two  20-in. ; 
eight,  14-in. ;  and  six,  8-in.  wide.  The  plates  are 
so  arranged  as  to  form  continuous  webs  project- 
ing beyond  the  flange  angles  on  two  sides  ot 
the  columns  to  provide  connections  for  the  wait 
girders  and  knee-braces  and  receive  the  wind 
stresses  and  distribute  them  throughout  the  col- 
umns without  the  use  of  detached  plates,  thus 
%-ery  much  simplifying  the  column  details  and 
insuring  direct  and  efficient  transmission  of 
stresses.  A  considerable  economy  is  also  effected 
by  the  almost  entire  absence  of  gussets,  angles, 
etc.,  reducing  the  estimated  weight  of  the  columns 
to  about  1,980  lb.  per  lin.  ft.,  an  amount  scarce- 
ly in  excess  of  that  due  to  the  effective  cross- 
section.  It  is  sufficient,  however,  to  bring  up 
the  weight  of  a  single  one-story  section  to  the 
very  respectable  amount  of  26  tons. 

Each  column  has  a  38x38-in.  base  plate  i-in. 
thick  seated  on  a  cast  steel  pedestal,  7  ft.  sq.  and 
3  ft  high,  which  weighs  about  11  tons  and  dis- 
tributes the  load  through  an  I-beam  grillage  em- 
bedded in  concrete  on  the  solid  rock.  The  upper 
end  of  the  column  has  a  horizontal  cap  plate 
J4  in.  thick  and  receives  the  foot  of  the  second- 
story  column  which  is  connected  to  it  with  eight 
'A-'m.  splice  plates  5J4  in.  and  C'A  in.  in  width 
which  are  field  riveted  to  both  members  and  serve 
only  to  maintain  them  in  accurate  alignment 
until  they  receive  a  portion  of  the  dead  load, 
which  is,  of  course,  entirely  transmitted  to  the 
carefully  milled  butt  joints.     * 

TTie  intermediate  wall  columns  although  re- 
ceiving somewhat  lighter  wind  loads  carry  heavier 
floor  loads  and  thus  require  cross-sections  only 
a  little  inferior  to  those  of  the  corner  columns. 
Gilumns  7  and  14  in  the  first  and  second  itories 
are  38  ft.  3%  in.  long,  have  a  cross-sectional  area 
of  416  sq.  in.  and  a  total  estimated  weight  of 


5749J  lb.,  equal  to  about  1,500  lb.  per  lin.  ft.  They 
have  an  ordinarj-  rectangular  closed  cross-section 
made  with  three  webs  and  two  cover  plates,  all 
of  them  heavily  reinforced  and  built  up  with 
eight  6x4xi-in.  flange  angles,  eight  22xl-in.  web 
plates  and  six  zSxi-in.  cover  plates,  all  full 
length.  The  connections  for  wall  girders  and 
knee  braces  are  on  opposite  sides  and  instead  of 
being  formed  by  extensions  of  the  continuous 
pieces  forming  the  column  sections  are  made 
with  pairs  of  8.x6xj4-in.  angles  and  6x6xJ/2-in. 
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Corner  Column. 

angles  from  7  to  8  ft.  long,  four  pairs  of  angles 
in  each  set. 

The  columns  have  horizontal  cap  plates  at  the 
upper  end  and  the  splices  are  very  simply  made 
with  pairs  of  short  cover  plates  shop  riveted  to 
the  upper  ends  of  the  lower  sections  of  the  col- 
umns and  field  riveted  to  the  lower  ends  of  the 
upper  sections.  The  connections  for  each  of 
the  twin  wall  girders  in  the  lower  story  are 
made  with  fifty-two  i-in.  rivets  in  double  shear. 
Sub-punching  and  reaming  is  permitted  only  in 
material  less  than  J4  in.  thick,  and  as  all  of  the 
principal  parts  of  these  columns  are  made  from 
thicker  materials  the  rivet  holes  are  drilled  from 
the  solid  metal,  thus  making  an  unusually  large 
amount  of  shop  work,  but  insuring  very  perfect 
work. 

In  the  upper  part  of  the  tower  the  dimensions 


of  the  columns  diminish  to  42.\43-in.  at  the  fifth 
floor,  38.\38-in.  at  the  12th  floor,  36x36  in.  at  the 
i8th  floor,  32x32  in.  at  the  20th  floor,  19x29  in. 
at  the  25th  floor,  18x28  in.  at  the  28th  floor,  20x24 
in.  at  the  33rd  floor,  and  12  in.  at  the  37th  floor. 
Most  of  them  are  shop  riveted  in  two  sections 
with  an  average  length  of  24  ft.  above  the  12th 
floor,  below  which  the  stories  have  heights  of  13 
to  20  ft. 

The  weights  of  even  the  lighter  columns  are 
therefore  consuierable,  as  is  indicated  on  the  spe- 
cial weight  diagram  provided  for  the  erectors 
and  showing  the   maximum  loads  to  be  hoisted 
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Intermediate   Column. 

at  different  levels.  The  heaviest  columns  are 
at  the  3rd  floor  and  are  39  ft.  long  and  weigh  29 
tons  each.  At  the  first  floor  there  are  25-ft.  25- 
ton  columns;  at  the  12th  floor,  151  ft.  above 
the  sidewalk,  29-ft.  19-ton  columns ;  at  the  19th 
floor,  14-ton  columns,  and  33rd  flckjr,  48-ft.  col- 
umns weighing  8  tons  each,  which  have  to  be 
hoisted  over  400  ft.  above  the  sidewalk.  There 
are  besides  a  number  of  heavy  girders  including 
48  plate  girders  78  ft  long,  weighing  11  tons  each 
at  a  height  pf  441  ft.  above  the  sidewalk  and 
shorter  4H-ton  girders  491  ft.  high;  the  highest 
heavy  pieces  are  the  24-in.  I-beams  13  ft  long 
over  600  ft.  above  the  sidewalk. 
■  Mr.  N.  LeBrun  &  Sons  are  the  architects, 
Purdy  &  Henderson  the  consulting  engineers,  and 
Post  &  McCord,  the  contractors  for  the  fabrica- 
tion and  erection  of  the  steel  work. 


July  13,  1907. 

Heating  and  Ventilating  the  Hotel  Knicker- 
bocker, New  York  City. 

The  Hotel  Knickerbocker,  which  was  opened 
to  the  public  early  in  1907,  is  the  most  recent 
and  one  of  the  finest  appointed  of  the  transient 
hotels  in  New  York  City.  It  is  a  12-story  fire- 
proof structure  occupying  an  irregular  corner 
plot,  fronting  no  ft.  on  Broadway,  180  ft.  on 
42d  St.,  and  extending  through  the  block  at  the 
rear  corner  to  41st  St.,  with  50  ft.  frontage  on  the 
latter  street.  It  has,  on  the  main  floor,  the  hotel 
lobby,  cafe  and  dining  room,  on  the  second  floor 
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ventilation  in  the  guests'  rooms  on  the  upper 
floors.  All  of  the  bath  rooms  that  have  not 
exterior  windows  are,  however,  fitted  for  exhaust 
ventilation,  air  being  admitted  to  such  rooms 
through  louvres  in  the  doors.  On  the  second 
floor,  however,  there  is  a  large  banquet  xoom, 
which,  together  with  a  number  of  smaller  private 
dining  rooms,  are  amply  fitted  for  ventilation, 
both  fresh  air  supply  and  exhaust,  and  similarly 
all  the  public  rooms  on  the  lower  floors  are  well 
ventilated.  The  purpose  of  the  ventilating  equip- 
ment has  been  to  provide  ample  changes  of  air 
throughout,  for  maximum  conditions  of  occu- 
pancy in  all  of  the  public  portions,  while  in  the 
kitchen  and  heated  machinery  section,  cool  fresh 
air  is  supplied  for  the  sole  purpose  of  relieving 
the  high  temperatures  that  would  otherwise  ren- 
der these  departments  uncomfortable.  The  ven- 
tilation in  this  building  is  made  entirely  inde- 
pendent of  heating  throughout,  heating  being 
accomplished  by  direct  radiation  operated  with 
low  pressure  steam  from  the  power  plant 

The  ventilation  of  this  building  is  laid  out  in 
seven  divisions,  four  of  which  are  for  the  lower 
floors  and  the  remaining  three   for  the  ventila- 
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ply  fan  for  the  banquet  hall  system  which,  for 
convenience  of  air  intake  and  distribution  con- 
nections, was  located  on  the  third  floor.  The 
toilet  exhaust  systems  have  disc  exhaust  fans 
located  in  the  usual  arrangement  on  the  roof  of 
the  building  and  draw  through  vent  flues  which 
connect  in  the  various  sections  of  the  building 
with  the  bath  rooms  and  toilets  to  be  ventilated. 
The  ventilation  is  generally  applied  in  the  pub- 
lic portions  on  the  downward  system,  the  fresh 
air  being  supplied  through  outlets  near  the  ceil- 
ing in  all  cases,  with  exhaust  through  registers 
near  the  floor.  The  floor  exhaust  registers  are. 
however,  duplicated  throughout  by  registers  from 
the  same  flues  at  the  ceiling  line,  to  permit  ceiling 
exhaust  in  warm  weather  or  in  special  cases 
where  it  is  desired  to  remove  cigar  smoke.  In 
the  hotel  division  the  wall  supply  outlets  are 
distributed  at  frequent  intervals  in  the  upper  side- 
walls  in  the  main  dining  room,  the  cafe,  the  bar 
and  the  grille  room.  The  exhaust  registers,  which 
are  of  the  same  size,  are  given  corresponding 
locations  to  render  the  circulation  positive.  The 
lobby  on  the  main  floor  and  the  large  parlor 
on  the  second  floor  are,  however,  without  venti- 


Second  Floor  Plan  Showing  Ventilating  System  for  Banquet  Hall 


parlors,  private  dining  rooms  and  a  banquet  hall, 
and  guest  rooms  from  the  third  to  the  eleventh 
floors  inclusive,  with  employees'  dormitories  on 
the  I2th  floor  and  ventilating  apparatus  in  pent 
houses  on  the  roof.  The  basement  is  devoted  to 
kitchen  and  serving  rooms,  and  a  grill  room, 
while  all  mechanical  apparatus  is  accommodated 
in  a  spacious  sub-basement,  which  also  contains 
storage  rooms  and  the  laundry.  Both  the  base- 
ment and  sub-basement  extend  under  the  side- 
walk, except  where  this  is  prevented  on  the  42d 
St.  side  by  the  underground  structure  of  the 
New  York  Subway. 

The  mechanical  equipment  of  this  hotel  is  un- 
uslly  complete,  embracing  an  extensive  power 
plant  with  the  usual  service  auxiliaries,  and  a 
very  complete  installation  for  the  ventilation  of 
the  lower  and  sub-surface  floors  as  well  as  all 
toilets  and  baths  on  upper  floors.  The  particu-  ■ 
larly  open  location  of  the  hotel  facing  directly 
on  Times  Square,  with  window  exposure  on  prac- 
tically all   four   sides,   obviated   the  necessity  of 


tion  of  the  baths  on  the  guest-room  floors  and 
auxiliary  rooms.  The  four  lower  divisions  in- 
clude what  is  known  as  the  hotel  system,  covering 
the  grill  room  in  the  basement,  the  entire  first 
floor  and  the  parlors  on  the  second  floor;  the 
banquet  hall  system;  the  kitchen  and  laundry 
system,  and  the  engine  room  system.  It  was 
found  advisable  to  separate  the  banquet  hall  sys- 
tem from  that  first  mentioned,  called  the  hotel 
system,  owing  to  the  fact  that  the  banquet  hall 
is  used  at  infrequent  intervals  only,  and  when  in 
use  requires  a  comparatively  large  ventilating 
capacity.  The  kitchen  and  laundry  and  engine 
room  systems  are  operated  separately  owing  to 
the  fact  that  in  the  former  a  considerable  amount 
of  air  tempering  is  required  under  winter  weather 
conditions  while  in  the  latter  cold  fresh  air  only 
is  supplied  at  all  times,  there  being  no  need  for 
warming  in  the  heated  machinery  section  of 
the  sub-basement.  The  fans  for  all  of  the  sys- 
tems for  the  four  lower  divisions  are  located  in 
:he  sub-basement,  with  the  exception  of  the  sup- 


lation  connections,  the  entrances  from  out-of- 
doors  and  the  numerous  connections  with  the 
corridors  and  other  adjacent  rooms  providing 
suflScient  ventilation  for  all  practical  purposes. 
An  extension  of  this  system  is  made  in  portions 
of  the  second  floor  to  a  number  of  smaller  par- 
lors, private  dining  rooms  and  special  rooms, 
to  each  of  which  there  are  individual  supply  and 
exhaust  connections,  as  shown  on  the  accompany- 
ing second  floor  plan;  these  connections  are,  it 
should  be  stated,  independent  of  the  toilet  and 
locker  room  exhaust  systems  which  are  also 
shown  on  this  plan,  the  latter  being  operated 
by  a  flue  connection  from  one  of  the  roof  ex- 
haust fans.  The  private  dining  rooms  consist 
of  a  group  of  three  connecting  11x20- ft.  rooms 
fitted  with  independent  supply  and  exhaust  con- 
nections on  the  above  arrangement,  by  which 
uniform  rates  of  ventilation  are  insured  in  each 
under  all  conditions.  The  capacities  of  air  sup- 
ply and  the  exhaust  apparatus  which  are  pro- 
vided for  this  hotel  division  are  almost  exactly 
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eqml,  the  supply  being  a  trifle  in  excess  of  that 
for   exhaust 

The  banquet  hall  is  a  room  47x93  ft.  in  plan,  oc- 
cupying the  entire  easterly  end  of  the  second 
and  third  floors.  It  has  a  balcony  on  the  third 
floor  level  at  the  forward  end,  narrowing  at  the 
rear  on  this  level  to  a  width  of  29  ft.  for  a  dis- 
tance of  57  ft.  The  arrangement  of  ventilation 
in  this  division  consists  of  fresh  air  supply  from 
10  registers  near  the  third  floor  ceiling  line  which 
are  arranged  as  shown  in  the  accompanying  plan 
and  exhaust  connections  at  the  edge  of  the  gal- 
lery on  the  third  floor  level  and  also  under  the 
gallery  in  the  sidewalls  near  the  second  floor 
level  The  arrangements  of  registers  were  care- 
fully studied  for  proper  distribution  of  ventila- 
tion tmder  extreme  conditions  of  occupancy  in 
the  hall,  it  being  made  possible  to  remove  air  in 
large  volumes  at  the  balcony  level  and  thus  pre- 
vent the  disagreeable  accumulation  of  cigar 
smoke.  The  distributing  ducts  for  the  ceiling 
fresh  air  supply  outlets  are  arranged  above  the 
main  ceiling  of  the  hall,  connecting  at  the  rear 
to  the  supply  fan  which  is  located  on  the  third 
floor  level.  The  exhaust  registers  are  operated 
by  independent  duct  connections  to  the  sub-base- 
ment, where  dampers  are  provided  to  enable 
either  the  top  or  bottom  registers  to  be  operated 
independently  or  together  as  required  by  condi- 
tions in  the  hall.  For  this  hall,  comparatively 
great  ventilating  capacity  has  been  provided  to 
permit  of  ample  ventilation  in  times  of  extreme 
occupancy.  The  capacity  of  exhaust  is  also 
made  considerably  in  excess  of  that  for  supply, 
the  purpose  being  to  cause  a  state  of  plenum 
inward  and  thus  prevent  the  communication  of 
cigar  smoke  or  odors  to  the  hall  or  corridors  of 
the  hotel. 

The  kitchen  and  laundry  system   involves  the 
simple  arrangement  of  supply  and  exhaust  fans 
in   the   sub-basement   with   short  direct  connec- 
tions to  the  kitchen  directly  above,  and  the  laun- 
dry at  the  forward  end  of  the  sub-basement.  The 
arrangements  of   supply  and   exhaust   outlets    in 
the  kitchen  follow  the  usual   arrangement,  con- 
sisting of  numerous  vent  openings  over  the  ranges, 
stock   boilers,    and   other    cooking   utensils    and 
cool  fresh  air  outlets  at  the  rear  of  the  positions 
occupied  by  the  cooks,  to  permit  of  a  blast  of 
cool  air  from  the  rea.-  when  at  work.    The  bak- 
ery,  pastry   and    dish-washing    departments    are 
also    similarly    equipped   with    ample    ventilating 
connections,  and  owing  to  the  heated  condition 
of  these  departments  all  exhaust  registers  are  lo- 
cated at  the  ceiling  line.     The  ventilating  con- 
nections in  the  laundry  follow  also  this  latter  ar- 
rangement, the  arrangement  of  connections  differ- 
ing principally  in   this   department  in  that  large 
gathering   hoods   are   located  over   some   of   the 
mangles  and  other  washing  apparatus  from  which 
large  volumes  of  steam  are  emitted ;  this  tends  to 
keep  the  lauildry  atmosphere  clear  and  prevents 
the  communication  of  steam  to  the  corridors  of 
the  building.  In  this  division  the  exhaust  capacity 
is,  of  course,  made  considerably  in  excess  of  that 
for  fresh  air  supply,  for  the  purpose  of  creat- 
ing a  strong  plenum  inward,  and  thus  prevent- 
ing   the    communication    of   odors    from    either 
department    into    other   portions    of    the   build- 
ing;     Similar   to   this    system    in    all    its    details 
is  the  engine   room   ventilating   division,   which 
involves  fresh  air  supply  and  exhaust  in  all  por- 
tions of  the  heated  machinery  section.    The  fresh 
air  is  supplied  without  tempering  and  the  cap- 
acity of  exhaust  is  also  considerably  greater  than 
that  for  the  fresh  air  supply  for  the  same  reason 
as  in  the  case  of  the  preceding  division. 

For  exhaust  ventilation  from  the  baths  and 
toilets  on  the  guest  floors  there  are  two  vent 
risers,  each  with  g^roups  of  gathering  ducts  from 
the  various  rooms,  which  are  located  at  the  front 
and  rear  ^rners  of  the  building  on  the  426  St. 
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Site  of  Fan. 

Hotel  division §"£'"'''; I      "" 

Banquet  ball  division Ixhaust"  ".'.'.'■'  7       '" 

Kitchen  and  Uundry  division fUgPlfst! '.'.'.'.'.'.  9^" 

Engine  room  division HjgP'j^- ; ; ; ; ; ;;  ^^  Z 

Bath  room  division Exhaust » — 60  in. 

Annex Exhaust i — 42 


side.  These  systems  are  installed  solely  for  the 
ventilation  of  baths  and  toilets  which  have  no 
opening  to  outside  air;  such  bath  rooms  as  have 
outside  windows  are  not  thus  equipped.  The  gen- 
eral arrangement  is  shown  in  the  accompanying 
second  floor  plan,  that  in  the  front  corner  ex- 
hausting in  general  from  nine  bath  rooms  on 
each  of  the  floors  and  that  at  the  rear  similarly 
from  eight  baths;  the  smaller  flue  shown  in  the 
central  portion  serves  to  exhaust  from  groups 
of  two  inside  baths  on  each  of  the  floors,  as 
far  down  as  the  fourth  floor,  being  connected  at 
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are  operated  at  no  volts,  each  on  separate  power 
circuits  from  the  switchboard.  *  The  duct  connec- 
tions are  all  of  rectangular  iron  construction 
and  are  well  arranged  in  the  sub-basement  for 
the  coraple-xity  of  equipment  involved.  They  are 
heavily  covered  with  asbestos  air-cell  coverings, 
protected  with  canvas  sewed  on. 

The  building  is  heated  throughout  by  direct 
radiation,  utilizing  low  pressure  exhaust  steam 
from  the  steam  using  machinery  of  the  power 
plant  with  the  Paul  system  of  returns.  Auto- 
matic   temperature    regulation    is    provided    upon 
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the  top  to  the  rear  corner  riser.  These  two 
larger  vent  flues  are  operated  by  6o-in.  Howard 
&  Morse  disc  fans  which  are  located  in  pent 
houses  on  the  roof  and  discharge  directly  to  the 
atmosphere.  These  fans  are  vertically  arranged 
for  economy  of  space,  and  are  each  driven  by  a 
4^-h.-p.  round  type  vertical  shaft  Sprague  elec- 
tric motor.  The  third  exhaust  system  consists 
of  a  42-in.  disc  fan  of  similar  make,  direct  driven 
by  a  3-h.-p.  round  type  Sprague  vertical  motor, 
which  is  located  on  the  roof  of  the  annex  and 
exhausts  from  the  servants'  dining  rooms  and 
a  number  of  auxiliary  rooms  in  the  annex. 

The  fans  operating  the  four  ventilating  divi- 
sions in  the  lower  portion  of  the  building,  of 
which  there  are  seven  in  the  fan  room  in  the 
basement  and  one  on  the  third  floor  at  the  rear 
of  the  banquet  hall,  are  all  Sturtevant  steel-plate 
centrifugal  fans,  which  have  been  installed  in 
the  following  sizes  (see  appended  table  for  list 
of  dimensions  and  capacities.)  These  fans  have 
intake  through  a  filter  chamber  with  8  x  lo-ft. 
shaft  connecting  to  a  ventilation  court  on  the 
2nd  floor  level,  the  filters  being  of  the  usual 
zig-zag  cheese  cloth  type,  designed  for  low  filter- 
ing velocities.  The  motors  operating  these  fans 
are  all  of  the  type  D  Sprag^ue  direct-current  mo- 
tors which  are  equipped  with  variable  speed 
starting  boxes  by  means  of  which  considerable 
changes  of  speed  may  be  obtained.    The  motors 


radiation  in  practically  all  of  the  public  portions 
of  the  buildings,  but  that  in  the  guests'  rooms 
is  fitted  for  hand  control.  The  distribution  of 
radiation  follows  the  usual  plan  of  units  under- 
neath window-sills  in  varying  capacities  to  cor- 
respond with  the  amount  of  glass  exposure  to 
be  counteracted  and  in  all  public  and  guest 
rooms,  radiators  are  enclosed  in  recessed  spaces 
with  ornamental  grilled  fronts.  Steam  is  sup- 
plied to  the  radiation  on  the  one-pipe  system 
through  risers  located  in  chases  in  the  side- 
wall  construction,  which  are  fed  by  a  distribut- 
ing main  on  the  sub-basement  ceiling.  The 
distributing  main  consists  of  a  12-in.  line  con- 
necting with  the  muffler  tank  of  the  exhaust 
steam  system  of  the  power  plant  which  extends 
to  the  front  of  the  building  reducing  to  7  and 
6  in.  to  supply  the  risers,  and  full  size  to  the 
rear,  supplying  both  risers  and  tempering  coils  of 
the  fresh  air  supply  fan  systems  in  the  (an  room 
at  the  rear  corner  of  the  basement. 

The  power  plant  and  mechanical  equipment  of 
the  hotel  occupies  about  two-thirds  of  the  sub- 
basement  space,  the  remaining  third  of  the  sub- 
basement  at  the  Broadway  end  being  devoted  to 
a  6ox70-ft.  laundry  and  a  number  of  store  rooms 
for  hotel  supplies.  The  power  plant  section  con- 
sists of  a  43x6o-ft.  boiler  room  at  the  rear  on 
the  42nd  St.  side  with  12-ft.  coal  bunker  exten- 
sion  under   the   sidewalk,   a  40x6o-ft.   fan    room 
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and  in  the  central  portion,  the  main  engine  and 
machinery  room,  which  is  75  ft  in  width  and 
extends  entirely  across  the  building,  a  distance 
of  120  ft.  Ample  head-room  is  provided  in  prac- 
tically all  sections  of  the  sub-basement  for  over- 
head piping  and  duct  connections,  that  in  the 
engine  room  permitting  a  traveling  crane  run- 
way over  the  electric  generating  machinery  for 
handling  of  parts.  A  feature  of  this  mechanical 
plant  installation  is  the  care  that  has  been  given 
to  the  appearance  of  the  interior,  the  floors  being 
finished  in  tile  throughout  the  machinery  and 
laundry  section,  all  piping  and  duct  work  being 
conveniently  and  orderly  arranged  and  the  in- 
terior  attractively   finished   throughout. 
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trolley,  installed  by  the  Northern  Engineering 
Co.,  of  Detroit,  Mich.,  the  buckets  having  a  cap- 
acity of  500  lb.  each.  The  ashes  are  handled  by 
the  same  trolley  system,  being  delivered  to  a 
small  ash  hoist  near  the  coal-bunker  which  raises 
the  ashes  in  cans  to  the  street  level. 

Boiler  feeding  is  provided  for  by  an  equipment 
of  eight  pumps,  flexibly  arranged  in  four  groups 
of  duplicated  units,  four  of  which  return  con- 
densation from  the  heating  system,  two  of  the 
remainder  handling  water  from  the  high  or  low 
pressure  drip  tank  and  the  two  others  for  the 
make-up  water  from  the  city  water  supply.  The 
condensation  return  pumps  are  iox6xi2-in.  Marsh 
duplex  steam  pumps,  while  the  other  four  are 
7j4x4j/^xio-in.  Marsh  pumps.  The  condensation 
return  pumps,  which  are  controlled  by  Utility 
pump  governors,  are  cross  connected  so  as  to 
enable  them  to  return  from  the  drip  tanks,  and 
also  the  drip  pumps  are  connected  so  as  to  handle 
water  from  the  blow-off  tank  up  to  the  sewers  if 
desired.  The  feed  water  is  passed  to  the  boilers 
through  a  Berryman  closed  feed  water  heater 
which   receives   steam   from   the   exhaust   system 
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tion  having  a  gate  valve  at  the  drut^  and  a  Bed- 
ford non-return  stop  valve  at  the  boiler  nozzle. 
The  main  delivery  connections  consist  of .  a  J> 
and  a  12-in.  line  to  the  engine  rf>om,  the  former 
supplying  a  150-kw.  and  a  soo-kw.  generating; 
unit  and  the  latter  a  250-kw.  and  a  ppo-kw.  gen- 
erating unit,  a|l  through  Cochrane  steam  sepa- 
rators; an  8-in.  line  delivers  st,eain  to  the  ele- 
vator pumps,  the  refrigerating  compressors,  brine 
pumps,  etc.,  a  3-in.  line  through  a  pressure  reducr 
ing  valve  to  the  laundry  and  kitchens,  and  a 
6-in.  delivery  line  through  a  6xi2-in.  reduc; 
ing  valve  to  the  heating  supply  m^ins  for  make~ 
up  to  supplement  the  exhaust  steam  in  case  of 
deficiency.  There  is  in  addition  an  auxiliary 
main,  a  4-in.  header  over  the  boilers,  which  has 
4-in.  connections  into  each  of  the  boiler  de- 
livery lines  at  points  near  the  boiler  nozzles  which 
serve  for  purposes  of  interconnection  and  supply 
of  steam  to  the  feed  pumps  and  auxiliary  steam 
using  machinery,  including  the  Underwriters'  and 
house  pumps. 


Details  of  Ventilating    Equipment  in  Sub-Basement. 


Steam  is  generated  in  an  equipment  of  four 
Babcock  &  Wilcox  water-tube  boilers  which  have 
an  aggregate  capacity  of  1,400  h.-p.  These  con- 
sist of  two  small  units  set  in  a  single  battery 
and  two  larger  units  each  in  single  settings,  the 
smaller  units  having  120  and  the  larger  units 
210  four-in.  tubes  18  ft.  in  length.  They  each 
have  42-in.  steam  drums,  18  ft.  in  length  for  the 
smaller  units  and  14  ft.  for  the  larger  ones,  and 
are  designed  for  a  working  pressure  of  125  lb. 
The  settings  are  equipped  with  Thompson  shak- 
ing grates  for  hand  firing,  the  coal  consumption 
under  ordinary  conditions  of  operation  being 
about  28  tons  per  day.  Coal  is  stored  in  a  200- 
ton  bunker,  under  the  sidewalk  at  the  42nd  St. 
end  of  the  boiler  room,  into  which  it  is  dumped 
directly  from  the  street.  The  coal  is  handled 
to  the  furnaces  by  a  bucket  and  chain  industrial 


of  the  plant  and  preheats  the  feed  water  to  about 
200°  Fahr.  The  blow-off  system .  involves  a  4x8- 
ft.  steel  plate  tank  in  the  machinery  room  at  the 
rear  of  the  boiler  fittings,  to  which  2-in.  blow- 
•  off  connections  are  made  from  the  boilers.  A 
Utility  pump  governor  connected  to  this  tank 
controls  the  blow-off  pump  to  keep  the  tank 
half  filled,  discharging  the  blow-off  from  the 
boilers  to  the  sewers  as   it  accumulates. 

The  steam  piping  of  the  power  plant  embraces 
an  unusual  arrangement  of  individual  connec- 
tions from  the  boiler  nozzles  to  a  large  steel  plate 
drum  or  header  on  the  engine  room  side  of  the 
division  wall,  from  which  drum  the  high  pres- 
sure delivery  connections  are  made.  The  drum 
is  30  in.  in  diameter  by  ISJ4  ft.  long  and  has  6- 
in.  connections  to  the  smaller  boiler  units  and 
8-in.  connections  to  the  larger  ones,  each  connec- 


The  electrical  generating  equipment  consists 
of  four  Sprague  multipolar  engine-type  gener- 
ators direct-connected  to  Fleming  four-valve  en- 
gines. These  units  have  been  installed  in  a  novel 
arrangement  of  sizes,  their  capacities  being  150, 
200,  250  and  300  kw.  respectively,  in  order  to 
permit  of  adjusting  the  generating  capacity  as 
close  as  possible  to  the  current  consumption  in 
the  hotel  at  all  times.  The  units  are  located  in 
an  engine  room  of  more  than  usual  beauty,  each 
being  guarded  by  a  2-in.  polished  brass  railing 
and  the  flywheel  shrouded  by  a  Russia  iron  cas- 
ing. The  room  is  spanned  by  a  lo-ton  band- 
operated  traveling  crane  supplied  by  the  North- 
ern Engineering  Co.  The  engineer's  office  is 
located  in  a  mezzanine  gallery  at  the  westerly 
side,  from  which  position  a  clear  view  is  had 
of  the  entire  engine  and  machinery  rooms. 


Tbe  fcoerators  deliver  current  at  no  volts, 
direct  cnrrcat,  the  hotel  being  wired  on  the  2- 
wire  (jrstcoL  Tbe  circuits  axe  controlled  on  a 
iMift  switchboard  in  front  of  the  generators, 
is  divided  into  two  sections  for  power  and 
crvicc.  All  motors  are  operated  on 
drcnits  from  tbe  power  sections  and 
oa  tbe  lighting  section,  there  are  42  feeders  of 
too  to  800  amperes.  The  average 
carried  by  tbe  generating  machinery 
is  3iiooo  aaqteres. 

Tbe  elevator  equipment  of  tbe  hotel  consists 
of  II  pttsscngcr  elevators  installed  by  the  Stand- 
ard Phnaer  Elevator  Co..  of  New  York,  which 
arc  oftnttd  by  three  18  and  aBxi3x24-in.  Amer- 
icaa  coHfoaod  single  cylinder  ptnnps  of  the  out- 
Mfe  carter  f  chd  plunger  type.  These  imits 
a  capacity  of  650  gaL  of  water  per 
a  pressure  of  160  lb.,  being  installed 
ia  dw  tkree-nnit  layout  to  permit  of  one  pump 
tanjimit  the  load  when  the  service  is  light,  and 
:  over  two  pumps  under  any  circum- 
•o  that  one  unit  is  always  held  in  re- 
serve. There  are  three  pressure  tanks,  consist- 
inC  of  6ac22-iiL  steel  plate  tanks  suspended  on 
tbe  ceiling  over  the  pumps,  in  which  air  space  is 
oaintained  by  a  10x8  and  4xia-ia  two-stage 
Marsh  air  compressor.  The  elevator  discharge 
tank  has  a  capacity  of  15,000  gal. 

Tbe  refrigerating  plant  consists  of  two  45-ton 
and  one  3-ton  machines  of  the  ammonia  com- 
pressor  type  which  were  built  by  the  York  Mfg. 
Ca  Either  one  of  the  45-ton  machines  will  han- 
dle tbe  entire  refrigeration  duty  in  the  hotel 
and  the  3-ton  machine  is  for  very  low  tempera- 
tures for  making  ice-cream,  etc.  About  9  tons  01 
ice  is  manufactured  daily,  and  the  total  refriger 
atinc  duty  averages  about  45  tons  per  day.  AH 
cooling  service  in  the  hotel  is  operated  by  brine 
circulation,  for  which  there  are  two  services, 
one  for  the  upper  portion  of  the  building  and 
tbe  other  for  the  lower.  The  upper  or  high 
pressure  circulation  is  operated  by  7J4x4j4xio- 
in.  single  cylinder  Marsh  pump  in  duplicate  while 
the  low  pressure  service  is  operated  by  three 
I0x8xi3-in.  American  pumps.  A  separate  sys- 
tem is  used  for  ice  manufacturing,  a  4x6xS-in 
Marsh  pomp  circulating  the  brine  to  the  ice 
tank.  Other  auxiliary  services  operated  include 
extensive  vacmim  sweeping  and  pneumatic  tube 
systems,  and  an  electrically  operated  printing 
f«>iWisliment  in  the  annex,  in  addition  to  which 
laice  amounts  of  live  steam  are  used  in  the  laun- 
dry and  kitchen  apparatus. 

The  mechanical  plant  of  the  hotel  was  de- 
■igwd  by  G.  A.  Suter  &  Co.,  New  York,  in  con- 
•oltation  with  Mr.  Alfred  R.  Wolff,  consulting 
engineer.  New  York.  The  steam  generating. 
beating  and  ventilating  e<inipment  were  installed 
by  G.  A.  Suter  ft  Co.,  the  generating  machinery 
by  G.  E.  ft  A  L.  Pennock,  and  the  wiring  by  the 
Lord  Electric  Co.,  New  York.  The  architects  of 
tbe  baildinc  were  Trowbridge  &  Livingston. 


AtnoMATic  CoAUNC  Baices  of  the  American 
elevator  type  have  recently  been  introduced  on 
the  Mersey  in  England,  five  such  barges  of  ijoo 
tons  capacity  each  being  operated  there.  They 
are  fitted  with  elevated  bins,  which  are  filled 
from  tbe  barge  below  by  continuous  bucket  con- 
veyors, on  tbe  principle  of  the  floating  grain  ele- 
vators, and  tbence  discharged  through  adjustable 
dmles  into  tbe  coal  bunkers  of  the  steamers. 
Tbe  coal  delivered  is  automatically  weighed  and 
cadi  barge  can  deliver  at  the  rate  of  180  tons 
per  boor.  In  a  recent  test  904  tons  of  coal 
were  pbced  on  board  of  one  of  the  English  war 
vessels  m  4)^  hr.  by  two  of  these  barges,  al- 
thoogh  if  a  sn£Bciem  number  of  workmen  had 
been  available  for  trimming  the  coal  in  the 
bankers,  this  could,  it  is  said,  have  been  accom- 
pBsbed  in  3%  hr. 
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A  NoTcI  Moist  Closet. 

Read  *t  the  innu»l  mceiing  of  .\meric»n  Society  for 
Te»tin«  M«teri«U  on  June  2J  by  Mr.  E.  B.  McCready, 
of  the   Lehiih   Valley  Testing   Laboratory  at  .Mlentown, 


A  brief  description  of  a  moist  closet— fully 
equal  to  a  slate  or  soapstone  closet — which  may 
be  made  in  any  laboratory  with  a  minimum  of 
cost  considering  its  character,  may  be  of  inter- 
est to  some  of  the  members  of  this  society.  The 
closet  illustrated  was  made  of  "waste  cement" 
left  from  a  testing— all  brands  mixed— and 
several  samples  of  natural  sand  from  the  same 
source.  The  cement  was  thoroughly  mixed,  as 
were  the  sand  samples,  so  as  to  insure  uniformity 
in  color. 

The  mortar  was  mixed  i  to  2  and  wet  enough 
to  be  filled  readily  into  and  tamped  down  in 
a  H-'i-  space.  The  walls  are  1^  in.  thick,  ex- 
cept the  center  panels  of  the  doors,  which  are 
only  1/2  in.  thick.  The  walls  are  reinforced  with 
j4-in.  mesh  galvanized  wire  netting. 

The  hinges  in  this  closet  were  specially  de- 
signed to  be  imbedded   in   the   walls  and  doors. 
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covered  with  several  thicknesses  of  oiled  paper 
and  the  cement  mortar  filled  in  around  them  level 
with  the  doors,  making  the  layer  of  mortar  just 
1^4  in.  thick.  The  inside  forms  are  immediately 
placed  in  position,  open  end  down,  and  are  sup- 
ported by  the  doors,  which  are  sufficiently  hard. 
If  correctly  made,  they  will  reach  to  withiin  1% 
in.  of  the  top  of  the  outer  form  and  there  will 
be  an  open  space  of  i^  in.  all  around  each  core. 
The  mortar  is  then  filled  in  around  and  over  these 
cores  and  smoothed  off  even  with  the  top  edge 
of  the  outer  form;  this  top  layer  forming  the 
back  of  the  closet. 

Of  course,  the  placing  of  the  reinforcement 
adds  slightly  to  the  detail  of  these  operations. 
The  doors  and  the  back  are  filled  in  two  layers 
with  the  wire  placed  between.  The  wire  for  the 
sides,  in  one  piece,  is  placed  in  position  and  kept 
in  the  middle  by  strips  of  half-inch  board  which 
are  moved  along  or  taken  out  as  the  mortar  is 
filled  in. 

The  doors  may  be  panelled  and  their  weight 
reduced  by  placing  in  the  frame,  before  and 
after  filling  a  piece  of  plate  glass,  slate  or  even 
wood  of  the  desired  shape  and  thickness.    These 
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Of  course,  if  desired,  ordinary  strap  hinges  can 
be  used,  except  that  they  should  not  be  of  iron, 
and  may  be  bolted  to  the  doors  and  walls.  The 
hinge  shpwn  is  a  little  more  expensive,  but  makes 
a  better  appearance. 

The  dimensions  of  this  closet  are  practically 
the  same  as  those  of  the  soapstone  closet  de- 
scribed by  Mr.  R.  L.  Humphrey  and  illustrated 
by  Taylor  &  Thompson  and  others,  but  shape 
and  size  may  be  varied  to  suit  the  space  to  be 
occupied  or  the  size  of  molds  used.  The  neces- 
sary forms  can  readily  be  made  by  any  carpen- 
ter and  consist  of  an  outside  form  or  box,  with- 
out top  or  bottom,  and  two  inside  forms  or  cores, 
which  are  simply  boxes  with  tops,  but  no  bottoms. 
As  the  closet  is  cast  face  or  front  down,  the 
top  of  the  forms  means  the  back  of  the  closet. 
When  the  forms  are  in  position,  there  must  be 
i^-in.  clearance  all  around  each  core,  top,  bot- 
tom and  sides. 

The  doors  are  cast  first  by  filling  in  a  frame 
of  the  proper  dimensions,  laid  on  a  pane  of  glass 
or  other  flat  surface  which  has  been  oiled.  The 
hinges  are  placed  by  marks  on  the  frame  and 
secured  to  it  by  small  brads  before  the  mortar  is 
filled  in.  The  same  form  answers  for  the  two 
doors  by  simply  reversing  the  position  of  the 
hinges.  If  made  like  those  illustrated,  the  hinges 
must  be  "right"  and  "left." 

When  hard  enough  to  stand  handling,  the  two 
doors  are  placed,  in  their  proper  relation,  face 
down,  on  a  flat  surface  and  the  outer  box-form 
placed  around  them.    The  edges  of  the  doors  are 


are  removed  after  the  mortar  has  hardened. 

The  forms  must  be  thoroughly  shellaced  and 
oiled  before  use.  The  cores  must  be  .put  together 
with  screws,  entirely  from  the  inside  and  exposed 
ends  and  edges  slightly  bevelled  so  that  they 
may  be  removed  after  the  cement  has  set. 

The  shelf  cleats  are  provided  for  by  longitudi- 
nal strips  on  the  ends  of  the  core  boxes,  in  width 
equal  to  the  distance  desired  between  the  cleats. 
The  space  between,  when  filled  with  mortar, 
makes  the  cleat. 

The  appearance  of  the  closet  may  be  enhanced 
by  thoroughly  moistening  the  green  surface  after 
the  removal  of  the  forces  and  sifting  some  neat 
cement  lightly  and  evenly  over  the  whole  from 
a  so  or  80  mesh  sieve. 

This  closet  has  been  in  use  a  little  over  a  year 
and  has  given  great  satisfaction.  It  is  water- 
tight and  requires  no  felt  lining  to  maintain  a 
uniform  degree  of  humidity.  By  actual  repeated 
tests,  we  have  found  the  percentage  of  saturation 
on  the  top  shelf  to  be  as  high  and  often  a  little 
higher, — owing,  perhaps,  to  a  slight  difference  in 
temperature, — than  at  the  surface  of  the  water. 


The  Pavements  of  Berlin  have  a  total  area 
of  7499,600  sq.  yd.,  of  which  4,521,000  sq.  yd. 
are  stone,  2,857,300  sq.  yd.  are  asphalt  and  120,- 
900  sq.  yd.  are  wood,  the  remainder  being  slag, 
macadam  and  concrete.  The  stone  blocks  rest 
on  an  8-in.  bed  of  crushed  stone  and  the  asphalt 
on  8  in.  of  concrete.  Natural  asphalt  2  in.  thick 
after  compression  is  used. 


July  13,  1907. 

The  Hydro-Electric  Plant  of  the  Vancouver 
Power  Co. 


The  Vancouver  Power  Co.,  Ltd.,  has  for  some 
years  been  operating  a  hydro-electric  plant  sup- 
plying current  for  electric  lighting,  street  rail- 
ways and  commercial  purposes  in  Vancouver, 
B.  C,  and  the  surrounding  towns.  The  plant, 
which  originally  had  a  capacity  of  9,000  h.-p., 
will  eventually  have  a  capacity  of  30,000  to  40,- 
000,  the  supply  of  water  being  ample  for  such 
a  development.  Measurements  of  the  flow  of 
three  streams  had  been  made  for  a  number  of 
years,  but  owing  to  the  high  cost  of  the  first  in- 
stallation the  work  was  not  started  for  10  years 
after  the  feasability  of  the  project  was  deter- 
mined. Construction  was  finally  started  in  Au- 
gust, 1902,  and  current  was  first  generated  in 
December,  1903,  though  the  plant  was  not  com- 
pleted until  a  year  and  a  half  later. 

Early  in  1902  a  very  careful  examination  was 
made  of  the  water  supplies  which  had  been  un- 
der observation,  and  as  a  result  of  the  report 
rendered  the  plans  which  have  since  been  exe- 
cuted were  adopted.  The  scheme  has  been  to 
build  a  dam  across  the  outlet  of  Coquitlam  Lake 
and  bore  a  tunnel  to  Trout  Lake,  a  distance  of 
12,775  ft.,  using  the  former  lake  for  storage,  and 
the  latter  as  a  balancing  reservoir.  The  outlet 
of  Trout  Lake  will  likewise  be  closed  with  a 
dam,  from  which  the  pipe  lines  will  lead  to  the 
power  house,  situated  on  an  arm  of  the  sea  just 
above  high  tide. 

The  main  source  of  supply,  Coquitlam  Lake,  is 
a  glacial  lake  having  an  area  of  2,300  acres,  situ- 
ated 432  ft.  above  sea  level.  The  drainage  area 
is  approximately  100  square  miles,  and  the  an- 
nual precipitation  over  it  about  150  in.  The 
smallest  flow  from  the  lake  in  thirteen  years  was 
300  cu.  ft.  per  second,  and  this  continued  for 
about  fifteen  days.  Trout  Lake  is  separated  from 
Coquitlam  by  a  mountain  range,  about  2j^  miles 
across,  rising  4,000  ft.  above  the  lakes.  The  for- 
mer lake  is  located  400  ft.  above  sea  level,  close 
to  the  north  arm  of  Burrard  Inlet,  and  32  ft. 
lower  than  Coquitlam  Lake.  Its  area  is  approxi- 
mately 500  acres,  and  the  storage  capacity  which 
can  be  drawn  upon  amounts  to  a  depth  of  16  ft. 
over  this  area.  The  attainment  of  very  high  peak 
loads  is  therefore  possible  without  danger  of  a 
failure  of  the  water  supply. 

The  dam  at  the  cutlet  of  Coquitlam  Lake  is  a 
rock-filled  timber  crib  structure  113  ft.  long,  14 
ft.  high,  12  ft.  wide  at  the  top  and  50  ft.  at  the 
base.  Below  the  dam  is  a  very  heavy  timber 
apron,  and  on  each  side  of  the  river  below  are 
two  smaller  aprons  for  protecting  the  abutments. 
This  extensive  protection  was  required  because 
in  flood  periods  large  logs  up  to  6  and  8  ft.  in 
diameter  are  brought  down  by  the  river.  All  the 
timbers  are  12  in.  square,  drift-bolted  together. 
The  foundation  of  the  dam  rests  on  glacial  hard 
pan  over  which  was  a  stratum  containing  large 
boulders.  A  trench  was  dug  in  the  hard  pan 
along  the  upstream  face  of  the  dam  and  a  double 
row  of  timber  sheeting  driven  in  the  trench  and 
spiked  to  the  heavy  timbers  of  the  dam,  the  trench 
being  then  refilled  and  the  material  tvell  rammed. 
The  sheeting  covering  the  dam  consists  of  one 
thickness  of  4-in.  plank,  over  which  is  laid  one 
thickness  of  2-in.  plank. 

The  tunnel  connecting  the  two  lakes  is  12,775 
ft.  long,  and  has  a  normal  section  9x9  ft.,  with 
rounded  corners.  The  grade  falls  at  the  rate 
of  I  per  cent,  for  the  first  875  ft.  from  the  Coquit- 
lam portal,  and  from  this  point,  where  a  drain- 
age sump  and  pumping  plant  were  located  dur- 
ing construction,  rises  on  a  0.02  per  cent,  grade 
for  5,600  ft.  The  last  6,300  ft.  reaching  to  the 
Trout  Lake  portal  is  a  down  grade  of  0.14  per 
cent.  The  tunnel  intake  in  Coquitlam  Lake  con- 
sists of  three  submerged  openings  each  8  ft. 
square  driven  in  the  scolid  rock,  and  leading  to 


THE    ENGINEERING    RECORD. 

a  cross  heading  30  ft.  back  from  the  lake,  where 
the  9x9-ft.  section  starts.  This  cross  heading  is 
10  ft.  square  and  about  36  ft.  long  normal  to  the 
tunnel  axis.  The  three  openings  are  protected 
from  driftwood  and  debris  by  two  lines  of  rock- 
filled  timber  cribs,  supporting  screens,  the  top* 
of  which  are  at  the  level  of  extreme  high  water. 
Sixty  feet  back  from  the  tunnel  portals  are  two 
gates  for  controlling  the  flow  of  water.  Each 
gate  is  9  ft.  high  by  4^  ft.  wide,  built  of  struc- 
tural steel  shapes,  and  carries  brass  rollers,  which 
run  on  I-beams  forming  part  of  the  framework  of 
the  water  tight  bulkhead.  The  gates  are  oper- 
ated by  screw  stems  and  hand  wheels,  and  are 
worked  from  an  operating  tunnel  above  the  main 
tunnel.  The  mountain  is  syenite  or  quartz  sye- 
nite with  occasional  dykes  of  diorite,  the  latter 
being  particularly  hard  and  tough.  No  timber- 
ing was  required. 

The  dam  across  the  outlet  of  Trout  Lake  is 
a  solid  concrete  structure,  361  ft.  long,  54  ft.  high 
above  the  base,  with  a  top  width  of  7  ft.  and 
a  width  on  the  base  of  35  ft.  It  contains  10,000 
cu.  yd.  of  material,  putting  stones  and  i:2'^:s}4 
concrete,  the  stone  in  the  latter  being  crushed 
granite.  The  mixture  on  the  face  for  18  in.  is 
somewhat  richer  in  order  to  secure  water  tight- 
ness. The  foundation  for  the  dam  is  a  very  sound 
syenite. 

The  openings  of  the  pipe  lines  leading  to  the 
power  house  are  steel  pipes  built  into  the  dam, 
the  tops  of  the  pipes  being  22  ft.  below  the  crest. 
There  are  ten  54-in.  and  two  24-in.  pipes,  each 
fitted  with  a  special  brass-roller  gate-valve  at  the 
face  6f  the  dam  with  a  separate  screen  for  each 
pipe.  The  intake  gate-valves  work  in  guides  bolt- 
ed to  the  face  of  the  dam,  and  are  fitted  with 
brass  rollers,  on  which  the  thrust  due  to  the  water 
pressure  comes.  A  circular  ridge  on  the  back  of 
the  gate  is  machined  to  make  the  seat  and  a  cor- 
responding seat  is  made  on  the  gate  frame,  to 
which  the  pipes  are  riveted.  The  gear  for  oper- 
ating the  gate  is  a  simple  screw  stem  and  hand 
wheel,  and  the  gates  though  quite  tight  can  be 
operated  with  ease  by  one  man  at  all  stages  of 
the  water. 

The  total  length  of  the  pipe  line  is  1,800  ft.,  of 
which  the  upper  800  ft.  are  of  wooden-stave  con- 
struction, 54  in.  in  diameter,  and  the  remainder 
of  riveted  steel  varying  in  thickness  from  9/32 
to  17/32  in.  and  in  diameter  from  48  to  42  in. 
The  exciter  pipes  are  of  steel  throughout  their  en- 
tire length,  and  are  24  in.  in  diameter  at  the 
upper  end  and  18  in.  at  the  lower  end.  Each  pipe 
is  fitted  with  air  valves  at  three  different  points, 
a  relief  valve  at  the  lower  end,  and  a  stand  pipe 
just  below  the  dam.  The  pipes  are  laid  in  a 
trench  and  covered  with  the  excavated  material, 
the  top  layer  being  of  fine  material  in  which 
clover  was  sown.  At  the  lower  end  where  curves 
occur  the  pipes  are  anchored  to  concrete  piers 
from  12  to  16  ft.  apart. 

The  power  house,  40  ft.  wide  and  160  ft.  long, 
is  situated  on  an  arm  of  Burrard  Inlet,  just  above 
high  tide.  The  main  units,  of  which  three  were 
installed  when  the  plant  was  constructed,  have  a 
capacity  of  3,000  h.-p.  each,  and  consist  of  a 
2,300-volt  Westinghouse  generator,  with  two  Pel- 
ton  water  wheels,  one  on  each  side  of  the  gen- 
erator. The  water  for  each  unit  will  be  supplied 
by  a  separate  pipe,  a  Y  being  inserted  near  the 
unit  to  conduct  the  water  to  the  two  wheels  of 
each  set.    The  head  of  water  is  about  400  ft. 

The  current  is  transmitted  to  Vancouver,  a  dis- 
tance of  16  miles,  at  23,000  volts.  .A-t  Barnet  the 
transmission  lines  cross  a  navigable  arm  of  the 
harbor,  the  distance  between  supports  being  2,750 
ft.  and  the  height  of  the  conductors  above  high 
tide  150  ft.  For  the  crossing  twelve  7-strand  9/16- 
in.  plow-steel  cables  are  used  as  conductors. 

The  surveying  and  construction  of  the  plant 
were  quite  interesting.  Owing  to  the  steep,  rocky 
slopes  and  perpendicular  cliffs  of  the  mountains 
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separating  the  two  lakes,  it  was  found  impracti- 
cable to  carry  the  levels  over  the  range,  and  four 
lines  of  levels  were  therefore  run  from  one  pro- 
posed tunnel  portal  to  the  other,  around  the  end 
of  the  range,  a  distance  of  25  miles,  the  results 
having  a  maximum  variation  of  0.33  ft  A  Buff 
transit  having  a  large,  high-power  telescope  was 
used  for  the  alignment.  Four  transit  stations 
were  established,  of  which  two  were  on  the  moun- 
tain 3,200  ft.  apart,  one  on  the  further  shore  of 
Coquitlam  Lake,  and  one  on  the  further  shore  of 
Trout  Lake.  These  latter  stations  were  placed 
across  the  lakes  from  the  tunnel  portals  because 
the  latter  could  not  be  seen  from  the  ixMnts  on 
the  mountain. 

The  tunnel  was  driven  simultaneously  from 
both  ends,  and  hand  drilling  was  used  for  the 
first  4  months  when  the  installation  of  compressor 
and  haulage  plants  was  completed.  The  construc- 
tion plants  were  furnished  by  the  power  company, 
but  the  work  was  done  by  contract  on  the  per- 
centage basis,  the  contractor's  profits  being  in- 
creased in  proportion  to  the  decrease  in  the  cost 
per  foot  from  bidders'  prices,  and  an  independent 
bonus  being  offered  for  speedy  completion.  A 
36-in.  gauge  railway  was  run  from  tide  water  to 
the  Trout  Lake  portal,  the  first  section  hav- 
ing a  length  of  1,800  ft.  and  a  rise  of  400  ft 
This  portion  was  operated  by  a  Lidgerwood  hoist 
having  a  pull  of  2,000  lb.  The  rest  of  the  road 
is  level,  and  the  hauling  is  done  by  an  electric 
locomotive.  The  plants  at  the  portals  consisted 
of  a  boiler  supplying  steam  to  an  Armington  & 
Simms  hogh-speed  engine,  a  6o-kw.  d.  c.  55o-volt 
generator,  supplying  current  for  lights,  ventilat- 
ing motors  and  locomotives,  and  a  Leyner  two- 
stage  air  compressor,  having  a  capacity  of  400 
cu.  ft.  of  free  air  per  minute.  For  the  transporta- 
tion to  the  Coquitlam  portal  it  was  necessary  to 
build  2  miles  of  new  road  through  dense  forest 
and  swamp,  and  to  rebuild  7  miles  of  old  road 
and  bridges. 

The  full  section  of  the  tunnel  was  blasted  out 
without  driving  an  advance  beading  or  drift 
As  soon  after  a  blast  as  possible  drilling  was  com- 
menced for  the  next  shot,  the  miners  standing 
on  the  muck  of  the  last  blast  and  putting  in  the 
upper  holes  first  The  muckers  meanwhile  re- 
moved the  debris  and  then  covered  the  floor  of 
the  tunnel  for  30  ft  back  from  the  face  with 
^-in.  iron  plates  about  4  ft  square.  The  iron 
plates  afforded  a  suitable  shoveling  surface  and 
greatly  facilitated  the  speed  of  mucking. 

The  air  for  the  drills  was  carried  from  the  re- 
ceiver, which  had  a  capacity  of  100  cu.  ft., 
through  a  4-in.  pipe  for  half  a  mile  from  the 
portal,  and  through  a  3-in.  pipe  the  remainder  of 
the  distance.  The  temporary  connections  to  the 
drills  were  made  with  2-in.  pipe.  To  overcome 
the  trouble  due  to  wet  air,  short  drops  were 
placed  in  the  air  line  at  half-mile  intervals,  and 
drip  cocks  on  the  pockets  were  left  "cracked"  to 
expel  the  condensed  moisture.  Flanged  unions 
were  provided  at  soo-ft  intervals  to  facilitate  re-  • 
pairs  and  all  joints  were  made  up  with  oil  and 
graphite.  A  number  of  different  types  of  drills 
were  used  on  the  work,  all  operating  at  a  pres- 
sure of  100  lb.  per  square  inch.  Four  drills  were 
constantly  on  hand  at  each  end,  two  being  in  use 
and  the  other  two  in  reserve. 

The  spoil  cars  were  of  special  design,  30  in. 
high  above  the  rails,  with  a  capacity  of  2  cu.  yd. 
The  bodies  are  of  steel  and  swing  on  a  centre 
king-bolt,  dumping  out  of  one  end  and  on  either 
side  of  the  track.  Each  car  weighs  1,500  lb.,  and 
cost  $130.  A  General  Electric  locomotive  with 
two  lo-h.-p.,  soo-volt  motors  having  a  draw-bar 
pull  of  1,200  lb.  was  used  at  each  end.  Each 
locomotive  readily  handled  two  loaded  cars  on  a 
6  per  cent,  grade.  They  were  worked  at  a  speed 
of  4  to  6  miles  per  hour. 

Ventilation  of  the  headings  was  provided 
through  a  i2-in.  galvanized  iron  pipe  of  No.  24 
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■Cai^c.  Forty-inch  Sturtevant  fans  driven  by 
5-h.-p.  motors  were  placed  at  intervals  of  a,ooo 
<t.,  working  in  series,  each  fan  forcing  the  air 
to  the  next  one  in  the  line.  The  speed  of  the 
fans  was  b^ween  i^joo  and  i^too  r.p.m.  and 
cleared  the  tunnel  of  smoke  and  gas  in  45  min. 
after  a  blast  In  addition  to  this  provision  a 
stream  of  compressed  air  was  blown  into  the 
heading  through  a  quarter-inch  orifice.  Several 
VMtiiods  of  lighting  the  timnel  were  tried,  but 
were  abandoned  in  favor  af  candles,  which  best 
fnUilled  the  miners'  requirements.  Temperature 
readings  showed  a  rise  of  a°  Fahr.  for 
each  ifiu>-ft.  advance,  the  maximum  tempera- 
ture of  60°  being  found  near  the  middle  of  the 
tunnel,  and  3,500  ft  below  the  surface. 

The  work  was  begun  at  the  Coquitlam  portal 
by  driving  a  working  tunnel  5  ft.  above  the  ele- 
vation of  high  water  in  the  lake  so  as  to  guard 
-against  flooding  the  heading.  This  tunnel  sloped 
downward  on  a  6  per  cent  grade  to  meet  the 
main  tunnel.  Thirty  feet  from  the  portal  a 'shaft 
was  stmk  in  the  floor  of  the  working  tunnel  to 
a  depth  of  18  ft.,  the  bottom  of  the  finished  tun- 
nel From  this  shaft  a  cross  heading  was  run 
at  right  angles  to  the  tunnel  axis,  and  from  it 
three  8x8-ft.  headings  were  driven  backward 
toward  the  lake.  During  construction  about  10 
ft  of  rock  was  left  in  place  in  the  three  head- 
ings to  guard  against  flooding. 

In  building  the  Trout  Lake  dam  a  temporary 
cofferdam  was  built  about  100  ft  upstream,  and 
from  it  a  flume  600  ft  long  carried  the  flow  of 
the  creek  past  the  site  of  the  permanent  struc- 
ture. The  earth  excavated  from  the  site  was 
hoisted  in  skips  by  a  derrick,  dumped  into  the 
flume,  and  sluiced  away,  20,000  cu.  yd.  being  re- 
njoved  in  this  manner.  The  bedrock  on  which 
the  dam  rests  was  prepared  for  a  good  bond  with 
the  concrete  by  drilling  it  with  6-in.  holes,  3  ft 
apart,  which  were  loaded  and  fired,  thus  produc- 
ing a  rough  surface.  The  sand  used  for  the 
concrete  in  the  dam  was  dredged  from  the  sea 
bottom  near  the  mouth  of  Fraser  River,  pumped 
into  scows,  and  after  being  towed  to  the  land- 
ing was  dumped  into  cars  and  hauled  to  the  site. 
The  sand,  though  not  coarse,  was  very  clean  and 
sharp.  Four  brands  of  Portland  cement  were 
used  on  the  work.  White  Bros.,  Hercules,  Con- 
dor and  Alsen. 

In  building  the  pipe  lines  a  narrow  gauge  track 
was  installed  in  the  pipe  trench  for  its  whole 
length  and  operated  by  a  steam  hoist,  all  the 
materials  for  the  pipes  being  brought  to  their 
proper  place  by  means  of  it. 

The  wooden  stave  pipes  were  built  by  the  Ex- 
celsior Wooden  Pipe  Q).,  San  Francisco,  at  a 
cost  of  about  $4  per  lineal  foot  The  steel  pipes 
cost  approximately  $14.50  per  lineal  foot,  for  the 
Itipe  alone.  The  cost  of  the  grading  for  the  pipe 
lines,  including  trench  excavation,  and  back  fill- 
ing was  $25400. 

The  contractors  were  Ironside,  Rannie  &  Camp- 
bell for  the  tunnel;  Pelton  Water  Wheel  Co., 
water  wheels;  Vancouver  Engineering  Works, 
«teel  pipe  Knes  and  head  gates;  Canadian  Rand 
Drill  Co.,  drills;  and  the  Westinghouse  Electric 
A  Manufacturing  Co.,  electrical  equipment.  Mr. 
Wynn  Meredith  was  the  consulting  engineer,  and 
Mr.  E.  B.  Hermon,  from  whose  article  in  the 
Transactions  of  the  Engineering  Society,  Uni- 
versity of  Toronto,  these  notes  have  been  taken, 
and  Mr.  H.  M.  Burwell,  engineers  in  charge  of 
constructioti. 


Sinking  a  Shaft  Throi^h  Quicksand  by  the 
Pneumatic  Process. 


The  New  Custom  Hot;sE  in  New  York  is  not 
only  one  of  the  best  examples  of  architecture 
in  the  city  but  it  also  seems  likely  to  become 
famous  for  being  completed  considerably  under 
the  appropriations,  which  were  $4,965,000  in  all. 
While  it  is  not  yet  completed,  it  is  believed  tl'at 
when  all  billis  are  settled  it  will  have  cost  under 
♦woo, 


^ 


A  mine  shaft  which  presented  unusual  diffi- 
culties in  its  construction  has  recently  been  sunk 
by  the  pneumatic  method  on  the  Mesaba  Range, 
near  Biwabik,  Minn.,  for  the  Syracuse  Mining 
Co.,  to  open  up  a  rich  deposit  of  iron  ore.  The 
ore  body  is  adjacent  to  and  extends  under  a  lake 
of  considerable  size  and  immediately  on  top  of 
the  deposit  is  45  ft  of  quicksand.  Owing  to  the 
proximity  of  the  lake  the  ground  is  saturated 
with  water.  The  mining  company,  realizing  that 
the  sinking  would  be  difficult,  arranged  to  use 
a  patented  method  of  sinking  open  shafts  through 
water-bearing  material  and  work  was  begun  in 
December,  1904.  The  method  adopted  involved 
the  driving  of  a  series  of  cofferdams  inside  each 
other,  the  size  decreasing  with  the  depth. 

Wooden  sheet  piles  18  ft  long  were  driven 
down  around  two  sets  of  walling  timbers,  and 
the  excavation  was  started.  Very  slow  progress 
was  made,  owing  to  the  heavy  inflow  of  water 
and  sand.  The  second  set  of  piles  was  started, 
but  a  bed  of  large  bowlders  was  encountered 
and  piles  could  not  be  forced  down.  By  this  time 
four  No.  10  Cameron  pumps  could  not  handle 
the  inflow  of  sand  and  water.  After  a  four 
months'  trial  the  mining  company  decided  to 
stop  all  operations  at  this  point  and  shift  the  loca- 
tion of  the  shaft  about  200  ft  south,  where  the 
overburden  is  perhaps  50  ft.  greater,  but  the 
chance  of  encountering  bowlders  was  considered 
much  less. 

The  permanent  mining  plant  which  had  al- 
ready been  installed  was  accordingly  moved  at 
considerable  expense  up  a  steep  hill  to  the  new 
site.  Here  the  company  sunk  a  large  timber 
shaft  with  its  own  force  to  the  quicksand,  about 
50  ft.,  by  the  method  commonly  employed  on  the 
Mesaba  Range.  Rings  of  timber  are  suspended 
from  the  surface  about  3  ft.  apart.  As  the  ex- 
cavation proceeds  2xio-in.  plank,  4  ft  long,  are 
slipped  in  back  of  these  timbers,  forming  a  com- 
paratively tight  wall  to  keep  out  the  soil.  Each 
course  of  waling  timbers,  or  "set",  as  it  is  locally 
called,  is  suspended  from  the  set  immediately 
above  it  by  lY^-'iw'.  bolts,  the  uppermost  set  be- 
ing connected  in  a  like  manner  to  large  round 
bearing  timbers  on  the  surface,  spanning  the  ex- 
cavation and  carrying  the  weight  of  the  shaft 
lining  until  the  bottom  is  reached.  As  it  was 
intended  to  drive  steel  sheet  piling  to  the  ledge 
through  the  quicksand,  the  shaft  was  accordingly 
made  large  enough  to  accommodate  a  steel  sheet 
pile  cofferdam  at  the  bottom  of  and  inside  the 
timber  lining. 

Driving  the  steel-  sheet  piling  was  begun  in 
November,  1905,  and  continued  until  the  follow- 
ing spring.  The  piles  were  driven  by  an  ordi- 
nary derrick  pile  driver  which  rested  on  the 
timbers  at  the  surface,  a  specially  designed  fol- 
lower being  used.  A  3,000-lb.  hammer  was  used 
and  at  one  period  of  the  work  a  water  jet  was 
also  employed.  The  piles  were  very  heavy  in 
section  and  were  driven  very  hard. 

After  the  ■pile  cofferdam  was  completed,  a  No. 
10  Cameron  pumg  was  installed  and  the  excava- 
tion started  inside  the  steel  piling,  waling  pieces 
and  struts  being  introduced  about  every  3  ft.  as 
the  work  progressed,  to  keep  the  piles  in  place. 
The  excavating  was  accomplished  without  much 
difficulty  to  a  point  about  20  ft  below  the  top 
of  the  piles,  but  below  this  point  it  proceeded 
very  slowly.  After  a  few  feet  of  material  had 
been  taken  out  the  quicksand  would  suddenly 
begin  to  boil  up  from  the  bottom,  a  correspond- 
ing movement  of  the  material  on  the  outside  of 
the  shaft  occurring  at  the  same  time.  This 
badly  distorted  and  cracked  the  shaft  timbers. 

It  became  evident  that  there  was  a  bad  leak 
or  break  in  the  steel  sheet  piling.     Accordingly  a 


crib  of  loxio-in.  timbers,  3  ft.  high,  was  built 
at  the  bottom  of  the  excavation  inside  the  shaft, 
the  intention  being  to  load  this  crib  and  force 
it  down  till  it  overlapped  the  leak  or  break  in  the 
piling.  It  was  hoped  that  the  inflow  could  thus 
be  checked.  After  the  crib  was  forced  down  a 
few  feet  it  stuck  and  very  little  was  gained  by 
the  scheme.  In  the  meantime  each  period  of  ex- 
cavation was  followed  by  an  upward  boiling  of 
the  quicksand  at  the  bottom.  The  material 
around  the  outside  of  the  shaft  settled  away, 
leaving  the  upper  part  of  the  lining  exposed. 
Hay  and  straw  were  placed  outside  the  shaft  in 
the  hope  that  at  each  settlement  of  the  sand, 
this  material  would  be  carried  down  outside  the 
steel  piling  and  ultimately  stop  the  leak. 

At  this  stage  it  became  necessary  to  support 
the  timber  shaft,  which  had  broken  away  from 
the  bearing  timbers  at  the  surface  and  was  set- 
tling down  and  telescoping  the  steel  cofferdam. 
This  was  accomplished  by  placing  steel  rails 
and  timbers  across  the  top  of  the  cofferdam  and 
under  one  of  the  sets  of  the  timber  shaft  lining, 
allowing  the  latter  to  take  a  bearing  on  them. 
Pumping  was  then  resumed,  and  pieces  of  sheet 
iron  were  forced  down  alongside  the  sheet  piles 
in  an  effort  to  locate  and  stop  the  holes  where 
the  quicksand  was  entering  the  shaft  As  a  last 
resort  grout  was  pumped  down  to  the  ledge 
through  a  2-in.  pipe,  it  being  withdrawn  and 
moved  frequently.  This  was  allowed  time  to 
harden  and  the  excavation  was  resumed.  After 
an  advance  of  a  few  feet  had  been  made,  the 
sand  and  water  broke  in  from  the  bottom  and 
boiled  up  as  usual.  In  August  the  mining  com- 
pany decided  that  the  shaft  could  not  be  sunk  by 
ordinary  methods,  and  called  on  The  Foundation 
Co.,  of  New  York  City,  who  devised  plans  and 
contracted  to  put  the  shaft  down  to  and  far 
enough  into  the  ledge  to  make  a  watertight  joint 
with  the  rock. 

Operations  were  resumed  early  in  October, 
1906.  The  new  plan  involved  lining  the  upper 
or  timber  part  of  the  old  shaft  with  reinforced 
concrete,  leaving  a  shaft  13  ft.  6  in.  by  6  ft.  i  in. 
having  two  4-ft.  6-in.  by  6-ft.  i-in.  hoisting  com- 
partments at  each  end,  and  one  6-ft.  i-in.  by  3-ft 
6-in.  compartment  in  the  center  for  pipes  and 
ladders.  An  air-tight  concrete  diaphragm  fitted 
with  an  air  shaft  and  lock  was  then  to  be  built 
on  the  upper  ends  of  the  steel  sheet  piling  so 
that  the  excavation  and  timbering  below  could, 
be  done  under  air  pressure.  Provision  was  to 
be  made  to  suspend  the  entire  weight  of  the  tim- 
ber lining  from  the  diaphragm  until  a  bearing 
was  secured  on  the  ledge.  It  was  decided  to 
pump  out  the  shaft  as  low  as  it  had  been  exca- 
vated, about  18  ft  below  the  tops  of  the  steel 
sheet  piles,  and  timber  from  that  point  up  to 
where  the  concrete  diaphragm  was  to  be ;  then  to 
construct  the  diaphragm  and  line  the  old  timber 
shaft  above  with  concrete  up  to  the  surface  of 
the  ground,  at  the  same  time  replacing  the  tim- 
ber bracing  with  two  6-in.  concrete  transverse 
partition  walls,  reinforced  with  horizontal  %-'m. 
square  rods  in  each  side  on  6-in.  centers. 

On  account  of  the  dangerous  condition  of  the 
timber  shaft  and  because  it  had  been  strengthened 
from  time  to  time  with  cross  braces,  which  left 
very  little  working  room,  this  order  of  opera- 
tions was  /ound  to  be  impracticable  and  it  was 
decided  that  the  old  timber  shaft  must  be  made 
secure  and  safe  first.  Accordingly  the  weight 
of  the  shaft  was  transferred  from  the  tops  of 
the  sheet  piles  to  the  surface  of  the  ground  by 
putting  in  some  extra  heavy  6o-ft  bearing  tim- 
bers across  the  top  of  the  shaft  at  the  surface 
and  connecting  the  timber  lining  to  them  by 
twelve  lJ4-in.  bolts.  The  cross  timbers  and 
rails  on  which  the  lining  formerly  rested  were 
then  cut  out,  leaving  the  lining  again  suspended 
from  the  surface. 
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A  2-ft.  space  was  then  cleared  of  bracing  and 
broken  struts  at  the  bottom  of  the  timber  shaft, 
and  forms  were  started  preparatory  to  placing 
the  lining  and  division  wall  concrete.  Great  care 
had  to  be  taken  in  cutting  out  and  shifting  the 
struts  and  braces  to  make  room  for  the  con- 
crete, which  was  deposited  in  sections  about  2 
ft.  thick.  The  timber  in  the  shaft  was  cracking 
and  moving  a  good  deal  of  the  time  while  this 
work  was  being  done,  and  it  was  difficult  to  per- 
suade men  to  stay  in  the  shaft.  A  few  of  the 
crossbrace  ends  were  embedded  in  concrete  and 
after  the  concrete  had  set  the  braces  were  cut 
and  the  ends  dug  out,  the  resulting  space  being 
filled  with  concrete.  Horizontal  reinforcing  rods 
%-m.  square  were  placed  in  the  concrete  lining 
on  i2-in.  centers.  A  6xi8-in.  recess  was  left  i 
ft.  from  the  bottom  of  the  side  and  end  walls  to 
engage  the  edges  of  the  diaphragm.  This  work 
necessarily  proceeded  very  slowly,  temporary 
braces  and  jacks  being  used  continually.  The 
scarcity  and  poor  quality  of  the  labor  available 
also  tended  to  make  the  work  go  slowly.  On 
Nov.  9,  the  concrete  lining  had  reached  a  point 
10  ft.  from  the  top  of  the  shaft  and  it  was  then 
considered  to  be  in  a  perfectly  safe  condition. 

The  shaft  was  then  pumped  out  to  the  sand, 
about  18  ft.  below  the  bottom  of  the  proposed 
concrete  diaphragm,  and  the  work  of  lining  the 
shaft  from  this  point  to  the  diaphragm  with  rings 
of  ioxi2-in.  timbers  was  commenced.  This  was 
a  difficult  piece  of  work,  for  the  bracing  then  in 
the  shaft  at  this  point  had  to  be  removed  and 
solid  timbering  substituted.  Each  ring  of  tim- 
bers rested  immediately  on  the  one  below  it,  the 
joints  between  the  successive  rings  being  well 
calked  with  oakum. 

The  rings  were  braced  transversely  by  two 
solid  walls  of  6xi2-in.  timbers,  each  placed  I  ft. 
9  in.  from  the  center  of  the  shaft,  as  shown  in 
an  accompanying  illustration.  These  also  served 
to  divide  the  shaft  into  three  compartments,  a 
skidway  at  each  end  and  a  pipeway  and  ladder- 
way  in  the  center.  In  each  of  the  four  corners 
of  the  shaft  a  3^x3J/^xi4-in.  angle  was  bolted 
to  each  set.  These  secured  and  braced  the  ends 
of  the  timbers  in  a  very  satisfactory  manner. 

The  centering  for  the  diaphragm  was  suspended 
by  twelve  i^-^-in.  bolts  from  I2xi2-in.  timbers 
extending  across  the  finished  concrete  walls  of 
the  shaft.  The  diaphragm  was  a  5-in.  slab  of 
concrete  and  was  built  into  the  keyway  left  when 
th?  concrete  lining  was  built,  as  before  men- 
tioned. The  slab  was  heavily  reinforced  both 
transversely  and  longitudinally  with  l^-in.  steel 
bars  placed  on  about  6- in.  centers.  Eight  i^-in. 
steel  bolts  were  built  into  the  slab  and  after 
the  concrete  had  set  sufficiently,  the  weight  of 
the  timbering  below  the  diaphragm,  which  was 
built  on  the  sand  bottom,  was  transferred  to 
these  bolts  so  the  sand  could  be  excavated  below 
the  timbers  without  danger  of  settlement.  A  sec- 
tion of  48-in.  air  shaft  had  also  been  built  into 
the  roof,  and  when  the  concrete  had  set  this 
shaft  was  continued  up  in  one  of  the  hoisting 
compartments  to  -a  point  30  ft.  above  the  dia- 
phragm. A  Moran  air  lock  was  then  connected 
to  the  top  of  the  air  shaft  and  air  was  turned  on 
Dec.  18,  1906. 

The  work  of  excavating  the  shaft  and  placing 
the  timber  lining  inside  the  steel  sheeting  was 
carried  on  rapidly  for  12  ft.,  though  the  old  3-ft. 
crib  previously  mentioned  had  to  be  cut  out  and 
sent  to  the  surface.  All  the  timber  lining  was 
lowered  through  the  air  lock  and  shaft  from  the 
surface,  where  it  had  previously  been  framed. 
As  each  stick  was  put  in  place  it  was  suspended 
from  the  timber  above  it  by  2^x%-in.  iron 
straps  24  in.  long  fastened  to  each  timber  by 
two  7x.>4-in,  lag  screws.  After  ten  courses  were 
.suspended  in  this  manner,  an  iron  strap  of  the 
same    dimensions,    but    long    enough    to    engage 


ten  sticks  of  timber  instead  of  one,  was  fastened 
to  the  wall  in  the  same  manner  and  attached  to 
the  roof  bolt,  as  an  additional  precaution. 

Between  the  outside  of  the  finished  shaft  and 
the  steel  sheet  piling  for  the  first  23  ft.  there 
was  a  space  of  3  to  6  in.,  which  was  filled  with 
rich  concrete.  This  had  to  be  suspended  from 
the  diaphragm  like  the  timbers,  and  had  to  be  put 
in  from  the  bottom  instead  of  the  top.  How- 
ever, the  general  line  of  the  steel  piling  slanted 
toward  the  center  of  the  shaft,  and  it  was  not 
long  before  the  space  enclosed  by  the  piling  was 
not  any  too  large  to  receive  the  timber  lining. 
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Sections  of  Mine  Shaft. 

Twelve  feet  down  it  was  discovered  that  four 
of  the  sheet-piles  had  been  deflected  from  their 
course  by  a  boulder  and,  being  driven  furthe', 
had  curled  up  inside  the  shaft  in  almost  true  cir- 
cles, 4  to  6  ft.  in  diameter.  These  were  cut  off 
with  pneumatic  tools  and  sinking  was  resumed. 
On  account  of  the  large  space  left  open  for  the 
escape  of  air,  caused  by  cutting  out  these  four 
piles,  and  the  peculiar  nature  of  the  ground,  great 
difficulty  was  experienced  from  this  point  down 
to  the  ledge.  In  a  good  many  cases  it  was  pos- 
sible to  put  in  place  a  set  of  timbers  only  by  the 
aid  of  jacks  and  an  air  jet,  owing  to  the  diffi- 
culty in  keeping  down  the  water  level. 

As  sinking  progressed  more  steel  sheet  piles 
were  encountered  that  had  broken  away  from  the 
general  line  of  the  piling  and  been  forced  into 
the  shaft  area.  Some  of  them  had  to  be  cut 
several   times    as   the   excavating   and   timbering 


proceeded.  In  all  143  cuts  were  made  in  the 
steel  sheet  piles.  This  was  slow  work,  as  a  good 
many  of  them  had  to  be  cut  14  in.  below  the  sur- 
face of  the  sand  and  water  to  allow  for  placing 
the  timbers.  The  work  was  further  retarded  by 
a  fire  caused  by  the  flame  of  a  miner's  candle, 
and  at  another  time  by  the  breaking  down  of 
an  air  compressor,  and  it  was  not  until  March 
12,  1907,  that  the  ledge  was  reached. 

It  was  the  intention  of  the  contractor  to  stop 
the  shaft  at  the  ore  ledge  and,  after  making  a 
tight  joint,  turn  it  over  to  the  mining  company, 
but  the  ledge  was  found  to  be  so  badly  broken 
up  and  seamy  that  it  was  finally  decided  to  carry 
the  excavation  under  air  into  the  ledge.  After 
going  into  the  ledge  12  ft.,  it  was  thought  best 
to  stop  further  sinking  under  air  pressure  and 
finish  the  shaft  in  the  open.  Accordingly  a  tight 
joint  was  made  with  the  ledge  and  air  was  taken 
off  on  May  10.  The  walls  of  the  shaft  were  found 
to  be  tight  and  in  good  condition.  Very  little 
water  came  in,  and  that  only  in  the  center  of  the 
ledge. 

The  Syracuse  Mining  Co.  was  represented  by 
Mr.  C.  H.  Munger,  general  manager,  and  the 
work  was  done  under  the  direction  of  Mr.  F.  W. 
Adgate,  superintendent  for  The  Foundation  Com- 
pany. 


The  Demolition  of  Masonry  Arches. 


The  demolition  of  masonry  arches  over 
the  double-track  railway  between  St.  Denis  and 
Survilliers  on  the  Northern  Ry.  of  France,  to 
permit  four-tracking  was  recently  done  by  an 
ingenuous  method  without  interfering  with  traf- 
fic. The  bridges  were  segmental  arches  with 
skewbacks  below  the  track  level  thus  giving  a 
wide  lateral  clearance  with  a  small  vertical  head- 
way on  each  side  of  the  tracks.  In  this  space  a 
timber  falsework  tower,  triangular  in  transverse 
vertical  elevation,  was  built  on  each  side  of  the 
track  with  its  upper  surface  closely  fitted  to  the 
intrados  of  the  arch.  Slight  cantilever  projec- 
tions adjacent  to  the  tracks  at  the  tops  of  these 
falseworks  provided  seats  for  a  thin  steel  shield, 
put  in  position  during  the  short  intervals  between 
trains  and  fitted  closely  to  the  masonry. 
This  method  was  equivalent  to  reducing  the 
span  to  a  minimum  and  then  closing  it  with  a 
light  steel  arch  which  proved  strong  enough '  to 
sustain  the  masonry  of  the  bridge  above 
after  the  arch  action  ceased.  The  shield  was 
only  about  7  ft.  wide  and  as  the  bridges  were 
about  16  ft.  wide  it  was  necessary  to  move  it 
twice  for  each  bridge.  The  towers  were  ac- 
cordingly seated  on  oak  skids  and  first  used  to 
take  down  one  end  of  the  arch,  then  moved  to 
the  opposite  and,  after  removing  it,  were  re- 
placed in  the  center  and  completed  the  demoli- 
tion. The  thickness  of  the  steel  shield  was  only 
about  2  in.,  leaving  a  clearance  of  scarcely  more 
than  I  in.  below  it. 


An  Extra  Adhesion  Railway  for  mountain 
climbing  has  been  built  at  Clermont-Ferrand,  in 
France,  which  makes  use  of  a  double-headed  rail 
mounted  horizontally  between  the  running  rails, 
upon  which  horizontal  flanged  traction  wheels 
underneath  the  cars  bear  for  propulsion  or  brak- 
ing. On  the  locomotives  the  horizontal  wheels 
are  geared  to  the  main  driving  axles  and  adhesion 
is  obtained  by  a  pneumatically  operated  mechan- 
ism which  forces  them  against  the  double-headed 
rail  with  a  powerful  toggle  action.  The  locomo- 
tives weigh  33  tons  and  the  pressure  on  the  hori- 
zontal wheels  may  be  caused  to  reach  the  equiv- 
alent of  so  tons,  so  that  three  coaches  are  hauled 
up  grades  ranging  from  6  to  12  per  cent,  without 
difficulty.  The  line  rises  3.566  ft.  in  its  length  of 
46^  miles. 
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The  Engineer  as  a  Professional  Ibn. 

Extncts  from  the  Annual  Prcsidrntial  .\ddras  before 

A«  AiBCTicaa  Society  of  Civfl  Engineer*.  Mexico  Conven- 

tion,  JuJy  8.     By  Gcor(e  H.  Benzcnberg. 

The  Consthntion  of  our  Society  provides  that 
the  President  shall  deliver  at  the  Annual  Con- 
vention an  address,  presumably  consisting  of  a 
general  resume  of  the  most  important  work  in 
pn^ress  and  of  whatever  advance  has  been  mido 
in  the  engineering  art  during  the  past  year.  Such 
a  statement,  however,  would  be  but  a  repetition 
of  what  is  being  currently  presented  by  the 
Tarious  publications  devoting  their  columns  to 
engineering  subjects.  Through  the  perusal  of 
these  ably  edited  and  carefully  compiled  periodi- 
cals, we  are  sufficiently  enabled  to  keep  fully 
abreast  of  the  times,  in  a  statistical  and  instruc- 
tive way.  It  may  not  be  inappropriate,  however, 
to  call  your  attention  to  the  fact,  that  during 
no  similar  period  in  the  history  of  engineering 
in  this  country  have  so  many  works  of  such 
gigantic  magnitude,  requiring  the  expenditure 
of  such  vast  sums  of  money,  been  undertaken 
or  entered  upon  as  during  the  past  year.  Among 
these,  the  principal  works,  probably  not  over  nine 
or  ten  in  number,  are  all  devoted  to  improving 
or  enlarging  present  facilities  for  navigation, 
travel  and  commerce,  or  to  providing  new  chan- 
nels and  new  terminals  for  the  accommodation 
of  such,  and  involve  the  expenditure  of  nearly 
seven  hundred  millions  of  dollars,  while  nearly 
as  large  a  sum  is  to  be  spent  from  public  funds 
for  the  development  or  improvement  of  water 
supplies,  the  betterment  of  sanitary  conditions, 
the  reclamation  of  arid  lands,  and  the  construc- 
tion or  reconstruction  of  highways,  bridges,  and 
other  public  works  for  the  health,  relief,  and  con- 
venience of  man. 

It  is,  however,  not  only  the  constantly  increas- 
ing needs  of  commerce  and  transportation,  and 
the  comfort  and  welfare  of  the  public  at  large, 
that  engage  the  talent  of  the  engineer.  The  pre- 
vailing tendency  to  acquire  profit  ^nd  benefit  by 
the  introduction  of  more  economical  processes 
of  construction  and  manufacture,  as  well  as  by 
the  reduction  of  wastes,  makes  it  imperative 
to  enlist  his  analytical  and  inventive  skill  and 
his  trained  and  experienced  judgment  in  almost 
every  branch  of  human  activity,  and  to  secure 
his  advice  or  approval  in  every  important  enter- 
prise. Hence,  everywhere,  immense  interests  and 
ever-increasing  responsibilities  are  being  entrusted 
to  the  engineer  by  private  as  well  as  corporate 
organizations.  So  thoroughly  has  he  been  able 
to  meet  every  expectation,  to  fulfill  every  obliga- 
tion, and  to  demonstrate  his  ability  to  meet  every 
emergency  successfully,  that  his  counsel  is  not 
only  invariably  sought  in  the  line  of  design  and 
construction,  but  very  frequently  also  as  to  the 
possibility  or  probability  of  any  undertaking  be- 
coming a  profitable  venture.  It  is  in  keeping 
with  the  world's  practical  grasping  at  every  op- 
portunity to  profit  by  the  knowledge  of  the  high- 
est and  best  exponents  before  entering  upon  or 
engaging  in  any  great  or  important  venture. 
These  exponents,  therefore,  should  not  only  be 
well  informed,  accomplished,  and  gifted  in  their 
calling,  but  they  must  also  be  the  representative 
of  the  very  best  and  highest  type  of  that  which 
is  implied  by  American  citizenship.  Besides  be- 
ing designers  and  constructors  of  works  for  the 
upbuilding  of  commerce  and  every  other  industry, 
they  should  also,  to  come  up  to  the  standard  of 
the  profession,  become  foremost  and  eminent 
among  their  fellow  men.  The  marked  position 
of  trust,  influence,  and  eminence  which  the  pro- 
fession has  attained  so  signally  in  the  industrial 
world  is  undoubtedly  due  to  the  fact  that  engi- 
neering has  become  a  science  of  the  highest  stan- 
dard. 
This  progress  has  been  particularly  along  the 


line  which  constitutes  the  very  essence  of  engi- 
neering, and  consists  in  establishing  and  advanc- 
ing a  thorough  knowledge  and  understanding 
of  the  various  properties  of  material,  of  the 
forces  and  latent  energies  of  Nature,  and  of  their 
economic  and  intelligent  application  to  the  needs 
and  benefit  of  man.  This  present  knowledge  has 
been  acquired  by  faithful  and  patient  study,  by  close 
and  careful  investigation,  by  thorough  and  sys- 
tematic experiments  and  tests,  and  by  compiling 
and  communicating  the  results  by  reports  and 
publications,  in  order  that  the  profession  might 
have  the  full  benefit  of  such  research  and  con- 
tinue the  same  for  the  information  and  benefit  of 
its  members. 

Futtherraore,  the  various  engineering  colleges 
and  technical  schools  of  to-day  contain  libraries 
whose  shelves  are  stocked  with  treatises  con- 
taining specific  and  valuable  instruction  in  engi- 
neering, as  well  as  with  official  reports  on  en- 
gineering work.  They  also  possess  complete 
laboratories,  thus  enabling  the  student  in  every 
branch  of  the  profession  to  become  at  least  some- 
what familiar  with  the  practical  end  of  his  study 
and  to  train  his  mind  in  the  proper  method  of 
investigating  and  diagnosing  the  engineering 
problems  which  may  present  themselves.  More- 
over, every  engineer  of  to-day,  besides  his  col- 
lection of  books  of  reference,  keeps  himself  sup- 
plied with  all  the  current  literature  and  with 
every  report  and  article  published  pertaining  at 
least  to  that  branch  of  engineering  in  which  he 
is  especially  engaged,  in  order  to  remain  well 
informed  and  abreast  with  the  current  concep- 
tion,  practice,   and   experience   of  the   craft. 

To  promote  and  foster  this  service  further, 
and  to  maintain  the  high  standard  of  the  pro- 
fession among  its  members,  as  well  as  in  the 
estimation  of  mankind,  the  profession  in  our 
country  organized  this  Society,  as  well  as  many 
kindred  associations  relating  to  the  diflferent 
branches  of  professional  work,  for  the  advance- 
ment of  the  individual  engineer. 

To  the  younger  generation  of  engineers  a 
membership  in  this  and  kindred  societies  is  of 
inestimable  value,  for  it  affords  them  the  oppor- 
tunity not  only  of  participating  in  practical  dis- 
cussions, but  also  of  having  access  to  valuable 
documents,  papers,  drawings,  and  publications, 
containing  a  great  mass  of  information  which 
otherwise  is  not  to  be  had,  and  which  the  earlier 
engineers  did  not  possess.  The  present  very 
rapid  and  remarkable  growth  in  the  membership 
of  this  Society  demonstrates  that  this  fact  is  now 
fully  understood  and  appreciated. 

It  may  be  properly  stated,  therefore,  that  the 
present-day  engineer  largely  owes  whatever  suc- 
cess he  may  have  achieved,  or  reputable  pooition 
he  may  occupy,  primarily  to  the  advantage  wliich 
the  profession  has  accorded  him,  throug'c  the 
close  study  and  diligent  research  of  others  who 
have  preceded  him  and  have  given  the  benefit  of 
their  learning  and  experience  to  the  craft,  and 
to  which  he  in  turn  has  likewise  added  his  share 
for  the  benefit  and  welfare  of  others  who  may 
follow. 

If  this  be  true,  and  the  engineer,  because  of 
this  service  and  also  the  eminence  of  his  profes- 
sion, occupies  to-day  a  higher  position  in  the 
world  and  enjoys  a  standing  and  reputation  which 
compares  most  favorably  with  that  of  any  other 
profession,  then  the  question  very  properly  arises, 
what  duty  does  he  in  return  owe  to  the  pro- 
fession; what  should  be  his  attitude  toward  it 
and  his  brother  engineer,  and  what  position  must 
he  ever  maintain  before  the  community  at  large, 
in  order  to  receive  always  the  full  confidence  to 
which  he  and  it  should  and  must  always  be  en- 
titled? The  query  is  a  pertinent  one,  which  no 
engineer  should  disregard  or  hesitate  to  answer. 
With  the  prevailing  and  ever-increasing  ten- 
dency of  the  present  day  to  acquire  wealth  rapid- 


ly, many  temptations  are  thrown  in  the  way  of 
the  engineer.  Individuals  or  corporations  en- 
gaged in  monopolizing  natural  or  artificial  ad- 
vantages for  selfish  purposes,  to  the  detriment 
of  others,  do  not  hesitate  to  seek  the  aid  of  the 
engineer  in  furthering  their  objects.  They  tempt 
him  to  close  his  eyes  to  questionable  and  repre- 
hensible practices.  The  engineer  who  is  the  , 
head  of,  or  is  employed  in,  a  municipal  or  other 
government  department,  or  who  has  charge  of 
work  executed  under  contract^  is  nearly  always 
exposed  to  such  temptation.  Every  kind  of  in- 
fluence is  brought  to  bear  upon  him  to  exercise 
the  duties  of  his  office  for  the  benefit  of  some 
individual,  party,  or  combination.  It  assumes 
every  conceivable  guise,  and  is  frequently  used 
in  such  an  insidious  manner  that  the  unsuspicious 
mind  is  not  aroused.  How  often  has  not  the 
engineer  on  municipal  work  been  importuned  to 
place  the  inspection  of  such  work  in  the  hands 
of  someone  whose  sole  qualification  consisted  in 
nothing  better  than  the  possession  of  political 
influence,  and  who  was  expected  to  be  not  over- 
scrupulous in  carrying  out  the  instructions  of 
the  engineer? 

The  element  of  loyalty  to  duty,  of  absolute 
faithfulness  to  every  honorable  engagement, 
which  is  not  infrequently  ignored  in  many  pro- 
fessional and  business  enterprises,  must  ever  be 
a  distinguishing  characteristic  of  every  member 
of  this  profession.  No  matter  what  may  be  thought, 
said,  or  done  in  any  other  walk  of  life,  that  much, 
at  least,  the  engineer  owes  to  his  calling,  which 
through  its  combined  achievements  reflects  credit 
and  reputation  upon  the  individual.  The  world 
must  know  that  the  engineer  does  not  lend  him- 
self, his  ingenuity,  his  skill,  or  his  experience 
to  aught  but  what  is  right,  and  that,  having  the 
privilege  of  declining,  his  acceptance  of  a  com- 
mission means  that  he  is  not,  knowingly,  lending 
himself  to  any  questionable  undertaking,  and  that 
his  sense  of  probity,  his  pride  in  his  work,  and 
his  devotion  to  his  profession  rise  above  every 
other  influence  or  consideration. 

To  his  brother  engineer  he  should  always  be 
fair  minded  and  honorable.  His  sense  of  jus- 
tice and  equity  will  never  allow  him  for  one 
instant  to  forget  that  he  himself  is  not  infallible, 
that  there  is  often  more  than  one  way  of  solv- 
ing a  problem,  and  that  the  work  of  the  "other" 
may  be  capable  of  as  good  results,  with  as  high 
economy,  as  his  own  solution ;  nor  will  he  forget 
that  his  fellow  engineer  has  the  absolute  and 
unqualified  right  to  receive  the  same  considera- 
tion he  would  himself  expect.  He  will,  with  the 
innate  spirit  of  a  gentleman,  honor  and  respect 
the  opinion  and  judgment  of  his  fellow  engineer, 
if  given  in  good  faith,  to  the  same  extent  thnt 
he  values  his  own ;  for  the  argument  and  reason- 
ing of  the  one  may  be  as  sincere  and  logical  as 
that  of  the  other,  and  may  possibly  be  founded 
on  as  good  or  even  better  experience,  the  rela- 
tive merits  of  which  can  only  be  determined  by 
unbiased  consideration.  He  should  also  recog- 
nize that  the  reputation  of  the  individual  is  in- 
separably linked  with  that  of  the  profession,  that 
the  honor  and  glory  of  one  reflects  upon  the 
other,  and  that,  therefore,  by  maintaining  the 
standing  and  reputation  of  its  members,  he  is 
but  maintaining  his  own. 

The  respect  and  esteem  which  a  community 
entertains  toward  any  profession  or  its  members 
is  always  in  proportion  to  that  which  the  mem- 
bers of  such  profession  entertain  toward  one 
another. 

Unfortunately,  there  are  those  who  do  not 
hesitate  to  presume  upon  the  general  confidence 
accorded  by  the  community  to  any  profession, 
and  to  exploit  it  or  its  reputation  for  purely 
personal  profit  and  gain.  In  the  other  profes- 
sions the  law  has  been  invoked  to  provide  pro- 
tection against  the  unauthorized  acts  and  unpro- 
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fessional  practices  of  members  or  individuals 
whose  dealings  and  transactions  tend  to  reflect 
discredit  upon  their  several  occupations.  Hap- 
pily, there  has  been  no  necessity  for  the  enact- 
ment of  any  special  statute  to  protect  a  com- 
munity against  imposition  from  the  engineer  or 
from  one  who  claims  to  be  a  member  of  our 
profession,  probably  because  his  deeds  and  works 
speak  for  him,  while  his  misdeeds  advertise  them- 
5elves  with   surprising  rapidity. 

The  engineer  is  not  infallible;  he  may  make 
mistakes,  and  it  would  be  remarkable  indeed  if 
he  did  not  at  some  time  err  in  his  judgment; 
but,  so  long  as  he  is  conscientious,  exercises 
every  care,  and  exhausts  all  his  resources  in  the 
performance  of  his  obligations,  it  cannot  be  said 
that  he  is  culpable  or  negligent  in  his  duty.  It 
is  necessary,  therefore,  that  he  should  always 
be  circumspect  and  vigilant.  That  the  engineer 
has  recognized  these  obligations  toward  his  pro- 
fession is  evidenced  by  his  standing  in  the  com- 
munity to-day,  and  by  the  trust  and  confidence 
with  which  every  material  development  has  been 
committed  into  his  hands.  • 
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Proposed  Code  of  Ethics  for  Electrical  En- 
gineers. 

Submitted  by  a  special  committee  of  the  American   Insti- 
tute of  Electrical  Engineers  at  the  Niagara  Convention. 


Strength    of   Red   and   Yellow   Douglas  Fir 
Bridge  Stringers. 


The  terms  red  and  yellow  fir  are  not  thor- 
oughly defined.  By  some,  only  close-grained, 
bright  yellow  sticks  are  designated  yellow  fir 
and  all  other  sticks  called  red  fir;  while  others 
call  only  close-grained  sticks  of  a  pronounced 
red  color  red  fir  and  all  other  material  yellow 
fir.  Both  red  and  yellow  fir  are  secured  from 
the  same  species,  Douglas  fir,  and  often  from  the 
=ame  tree. 


General  Principles.— i.  In  both  his  professional 
and  his  business  relations  the  electrical  engineer 
should  follow  strictly  the  same  ethipal  principles 
that  are  recognized  in  the  social  relations  of 
every-day  life.  He  should  consider  himself  per- 
sonally responsible  for  the  character  of  the  en- 
terprises and  the  persons  with  which  he  is  asso- 
ciated professionally. 

2.  Before  entering  into  professional  relations, 
it  is  therefore  the  duty  of  the  electrical  engineer 
to  satisfy  himself  that  the  enterprises  with  which 
he  connects  himself  are  of  a  legitimate  character. 
If,  after  becoming  associated  he  finds  them  to  be 
of  a  questionable  nature  he  should  sever  his 
connection  as  soon  as  possible.  It  should  not  be 
considered  an  excuse  that  his  connection  extends 
only  to  legitimate  engineering  work. 

3.  An  electrical  engineer  permitting  the  use  of 
his  name  in  any  enterprise  or  exploitation  be- 
comes morally  responsible  for  the  character  of 
the  latter.  He  should  therefore  not  allow  the 
use  of  his  name  in  connection  with  anything 
upon  which  he  is  not  qualified  by  training  and 
experience  to  exercise   competent  judgment. 

4.  The  electrical  engineer  should  take  care  that 
credit  for  engineering  work  is  attributed  to  those 
who,  as  far  as  his  knowledge  of  the  matter  goes, 
are  the  real  authors  of  such  work. 

5.  The  electrical  engineer  should  incline  toward 
and  not  away  from  standards  of  all  kinds,  since 
standardization  is  peculiarly  essential  to  the  gen- 
eral progress  of  the  profession.     This  applies  to 


Strength  of  Red  and  Yellow  Douglas  Fir  Bridge  Stringers. 
(Yellow  fir  expressed  in  percentages  of  red  fir.) 
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*  Not  expressed  in  per  cent. 

An  analysis  of  the  strength  tests  made  by  the 
Fcrest  Service  on  Douglas  fir  bridge  stringers 
is  shown  in  the  attached  table.  These  stringers 
were  graded  according  to  the  export  grading 
rules  of  the  Pacific  Coast  Lumber  Manufacturers' 
Association,  and  in  the  table  are  grouped  by 
grades.  In  classifying  the  stringers  according- 
to  color  all  timbers  of  a  reddish  tinge  were 
called  red  fir,  and  all  of  a  yellowish  tinge  were 
called  yellow  fir.  The  rings  per  inch  shown 
in  the  table  indicate  that  yellow  fir  is  of  slower 
growth  than  red  fir.  It  also  ranges  higher  in 
grade.  Of  the  94  yellow  fir  stringers  tested  47.8 
per  cent,  were  selects,  40.4  per  cent,  were  mer- 
chantables,  and  11.8  per  cent,  seconds.  Of  the 
162  red  fir  stringers  tested  29.8  per  cent,  were 
selects,  43.8  per  cent,  were  merchantables,  and 
26.6  per  cent,  seconds,  but,  grade  for  grade,  these 
tests  show  that  there  is  practically  no  difference 
in  the  strength  and  stiflFness  of  red  and  yellow 
fir  in  bridge  sizes. 


A  CO2  Recorder  has  been  constructed  for  fur- 
nace gas  investigations  by  the  Cambridge  Scien- 
tific Instrument  Co.,  which  depends  on  the  varia- 
tion in  pressures  of  waste  gases  when  confined 
in  a  vessel  with  porous  walls.  Under  such  con- 
ditions the  outside  air  diffuses  into  the  vessel 
more  rapidly  than  the  furnace  gas  diffuses  out- 
ward, and  the  pressure  rises  within  the  vessel. 
The  rise  depends  upon  the  difference  in  specific 
gravity  of  the  gas  and  the  air,  which  enables  the 
proportion  of  CO2  to  be  measured. 


construction,  measurement  and  expression,  or 
nomenclature,  as  well  as  to  conduct,  or  ethics. 
Even  the  tendency  to  give  individuality  by  pro- 
viding special  construction  may  sometimes  be 
avoided  with  advantage. 

Relations  of  the  Electrical  Engineer  to  His 
Employer,  Customer,  or  Client. — 7.  The  electrical 
engineer  should  consider  the  protection  of  his 
client's  interests  as  his  first  obligation,  and  there- 
fore should  avoid  every  act  that  would  be  con- 
trary to  this  duty;  if  any  other  consideration  such 
as  professional  obligations  or  restrictions  interfere 
with  his  so  acting,  in  accordance  with  the  ex- 
pectation of  his  client,  he  should  inform  him  of 
the  situation. 

8.  He  can  honorably  accept  compensation, 
financially  or  otherwise,  from  one  side  or  party 
only,  interested  in  the  same  matter.  The  elec- 
trical engineer,  whether  consulting,  designing,  or 
operating,  may  therefore  not  accept  commissions, 
either  directly  or  indirectly,  from  other  parties 
dealing  with  his  principals. 

9.  Electrical  engineers  in  a  position  to  decide 
on  the  use  of  inventions,  apparatus,  etc.,  should 
not  be  financially  interested  in  their  use,  as  by 
receiving  a  royalty,  etc.,  unless  the  matter  is 
clearly  understood  by  the  client. 

10.  Electrical  engineers  should  not  accept  em- 
ployment while  financially  interested  in  a  rival 
concern  except  upon  the  express  permission  of 
both  parties.  An  electrical  engineer  may  be 
employed  by  more  than  one  party,  as  in  the  case 
of  a  consulting  engineer,  when  the  interests  of 
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the  parties  do  not  conflict  and  it  is  understood, 
as  is  usual  in  such  cases,  that  he  is  not  expected 
to  devote  his  entire  time  to  the  work  of  one  party 
but  is  free  to  enter  into  other  engagements.  A 
consulting  engineer  permanently  retained  by  a 
party  should  notify  other  prospective  employers 
of  this  affiliation  before  entering  into  relations 
with  them.  A  consulting  engineer  when  not 
exclusively  retained  by  one  side  may  advise  rival 
concerns,  with  the  full  knowledge  of  all  of  them 
and  upon  taking  care  that  the  interests  of  the 
parties  do  not  conflict  in  the  particular  matter 
handled. 

11.  Operating  engineers  should  consider  them- 
selves responsible  for  defects  in  apparatus  or 
dangerous  conditions  of  operation,  should  bring 
the  same  to  the  attention  of  their  employers  and 
urge  remedial  action.  If  the  causes  of  the  dan- 
ger are  not  removed  they  should  withdraw. 

12.  An  electrical  engineer  should  in  general  be 
considered  directly  responsible  to  his  employer 
or  client  for  the  successful  fulfilment  of  the  work 
upon  which  he  has  been  engaged  and  for  its 
satisfactory  performance  as  a  whole.  It  should 
therefore  be  clearly  understood  at  the  outset 
just  what  the  extent  or  the  limitations  of  respon- 
sibility of  the  engineer  are  to  be.  Whether  he 
has  been  employed  merely  as  designer  or  whether 
he  is  retained  to  design  and  to  superintend  con- 
struction; whether  to  design  only  the  chief  fea- 
tures, or  to  pass  as  well  upon  all  details  of  the 
apparatus  that  is  to  be  installed.  Attention  should 
be  directed  to  the  fact  that  defects  in  the  manu- 
facture of  material  or  apparatus  is  a  matter  dis- 
tinct from  the  matters  of  design  or  installation. 
An  engineer  should  not  be  held  responsible  for 
the  unsatisfactory  performance  of  a  plant  re- 
sulting from  defective  aparatus  furnished,  unless 
he  has  undertaken  to  include  this  subject. 

Relations  of  the  Electrical  Engineer  to  the 
Ownership  of  the  Records  of  His  Work.— 15. 
The  following  general  principles  should  be  recog- 
nized: 

If  in  executing  his  work,  the  electrical  engineer 
uses  data  or  information  which  are  not  common 
and  public  property,  but  which  he  receives,  di- 
rectly or  indirectly  from  his  employer,  or  if  the 
problem  solved  by  the  engineer  is  met  in  the 
pursuit  of  his  work  for  his  employer,  and  is 
not  of  such  character  that  his  attention  would 
have  been  directed  to  it  regardless  of  his  rela- 
tions to  his  employer,  the  products  of  his  work, 
in  the  form  of  inventions,  plans,  designs,  etc., 
are  not  his  private  property,  but  the  property 
of  his  employer,  though  the  engineer  may  be 
entitled  to  special  remuneration  for  such  in- 
ventions,  etc. 

16.  If  in  the  execution  of  the  work  the  engi- 
neer uses'  only  his  own  knowledge  or  data  or 
information  which  are  public  property  by  prior 
publication,  etc.,  and  receives  no  engineering  data 
from  his  employer  or  customer,  except  perform- 
ance specifications,  the  results  of  the  work,  such 
as  inventions,  plans,  designs,  etc.,  are  the  private 
property  of  the  engineer,  and  his  employer  or 
cusomer  is  entitled  to  their  use  only  in  the  spe- 
cified case. 

17.  All  the  work  done  by  the  engineer  in  the 
form  of  inventions,  plans,  designs,  etc.,  which 
are  outside  of  the  field  of  engineering  for  which 
his  employer  has  retained  him,  are  the  eng^ineer's 
private  property. 

18.  When  an  engineer  or  manufacturer  builds 
apparatus  from  engineering  designs  supplied  to 
him  by  his  customer,  the  designs  remain  the  prop- 
erty of  the  customer  and  should  not  be  dupli- 
cated for  other  customers  without  express  per- 
mission. When  the  engineer  or  manufactur'^r 
and  his  customer  .are  jointly  to  work  out  designs 
and  plans  or  develop  inventions,  a  clear  under- 
standing should  be  arrived  at  before  the  begin- 
ning  of   the   work    regarding   the    proportionate 
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rights  of  the  ownership  in  any  inventions,  de- 
signs, etc.,  that  may  result,  since  in  such  case  both 
parties  should  be  con$id<;'red  to  have  rights  there- 
ia 

19.  Any  engineering  data  or  information  which 
an  electrical  engineer  obtains,  directly  or  in- 
directly, from  his  employer  or  customer,  or  which 
he  creates  as  a  result  of  such  information,  must 
be  considered  by  the  engineer  as  confidential: 
and  while  the  engineer  is  justified  in  using  such 
data  or  experience  in  his  own  practice  as  going 
towards  his  education,  the  publication  thereof 
without  express  permission  is  improper,  as  is 
also  its  use  in  producing  for  other  parties,  work 
that  is  characteristic  of  the  original  customer  or 
employer. 

2a  Designs,  data,  records  and  notes  made  dur- 
ing his  engagement  by  an  engineer  employed 
under  permanent  engagement,  and  referring  to 
his  work,  are  his  employer's  property.  The  same 
matter  in  the  case  of  a  consulting  electrical  engi- 
neer are  the  property  of  the  consulting  engineer. 

21.  A  customer,  in  buying  apparatus,  does  not 
acquire  any  right  in  its  design  beyond  the  use 
in  the  apparatus  purchased.  A  customer  of  a 
consulting  engineer  does  not  acquire  any  right 
to  the  plans  made  by  the  consulting  engineer  ex- 
cept for  the  specific  case  for  which  the  apparatus 
was  built  or  the  plans  made. 

Relations  of  the  Electrical  Engineer  to  the 
General  Public. — 22.  The  electrical  engineer 
should  endeavor  to  assist  the  public  to  a  fair 
and  correct  general  understanding  of  engineering 
matters,  spread  the  gteneral  knowledge  of  electri- 


opinions  without  so  expressly  stating,  and  should 
avoid  pleading  on  one  side  or  the  other. 

Relations  of  the  Electrical  Engineer  to  the  En- 
gineering Fraternity. — 30.  The  electrical  engi- 
neer should  take  interest  in  and  show  due  re- 
gard for  the  electrical  engineering  societies  and 
the  technical  press. 

31.  He  should  assist  his  fellow  engineers  by 
exchange  of  general  information,  experience,  in- 
struction, etc. 

32.  He  should  not  take  a  position  left  by  an- 
other electrical  engineer  without  satisfying  him- 
self that  the  former  has  left  it  voluntarily,  or  for 
proper   reasons. 

33.  Where  engineering  work  is  in  charge  of 
an  electrical  engineer,  no  oflier  electrical  engi- 
neer should  undertake  the  work  except  on  re- 
quest of  or  in  co-operation  with  the  electrical 
engineer  who  had  charge  of  the  work  before, 
unless  the  latter's  connection  with  it  has  already 
terminated. 


Lai^e  Riveted-Steel  Sewers  in  Jersey  City,  N.J. 


An  8-ft.  riveted-steel  storm-water  sewer  is 
now  being  built  in  12th  St.,  Jersey  City,  N.  J., 
to  serve  a  high  600-acre  tract  of  thickly  settled 
property  known  as  the  Hudson  City  section.  The 
sewer  has  its  origin  in  the  Horseshoe  Meadows 
below  the  Hudson  City  section  and  will  extend 
eastward  about  5,200  ft.  to  its  outlet  in  the  Hud- 
son River.  At  the  origin  the  invert  is  at  El. 
65  and  at  the  outlet  it  is  at  El.  2,  or  4.5  ft. 
below  mean  sea  level.  The  average  elevation  of 
Hudson  Cify  is  about  125.  This  district  is  at 
present  drained  by  a  554 -ft.  riveted-steel  sewer, 
which  is  entirely  inadequate  to  carry  the  storm 
flow. 

Formerly  during  every  severe  rain  storm  cel- 
lars in  Hudson  City  were  flooded.  This  has  been 
remedied  by  constructing  a  5-ft.  brick  sewer 
through  the  section  and  connecting  it  with  the 
steel    pipe   at   El.   65.     This   has   transferred   the 


Side   and   Sectional    View   of   Pipe    Bridge,   Jersey    City    Sewers. 
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Concrete  Reinforcement  of  Jersey  City  Riveted-Steel   Sewers. 


cal  engineering,  and  discourage  wrong  or  exag- 
gerated statements  on  engineering  subjects  pub- 
lished in  the  press  or  otherwise,  especially  if 
these  statements  are  made  for  the  purpose  of, 
or  may  lead  to  inducing  the  public  to  participate 
in  tmworthy  schemes. 

23.  Controversies  on  engineering  questions, 
however,  should  never  be  carried  on  in  the  pub- 
lic press,  but  should  be  confined  to  the  technical 
press  and  the  engineering  societies. 

24.  First  publication  of  inventions  or  other 
engineering  advances  should  not  be  made 
through  the  public  press  but  rather  through  the 
technical  press  and  the  engineering  societies. 

25.  The  publications  which  an  electrical  engi- 
neer is  justified  in  making  through  the  public 
press  sbotild  therefore  be  of  a  historical,  educa- 
tional, instructive  or  similar  character  and  should 
not  relate  to  controversies  between  engineers  or 
on  engineering  questions,  to  new  inventions,  etc., 
nor  contain  technical  criticisms  of  fellow  engi- 
neers, and  it  should  be  considered  unprofessional 
to  give  opinions  without  being  fully  informed 
on  all  the  facts  relating  to  the  question,  and  on 
the  purpose  for  which  the  opinion  is  asked,  with 
a  full  statement  of  the  conditions  under  which 
the  opinion  applies. 

26.  In  giving  expert  testimony  before  judicial 
bodies,  the  electrical  engineer  should  confine  him- 
self to  brief  and  clear  statements  on  engineeritig 
or  historical  facts.    He  should  not  give  personal 


34.  An  electrical  engineer  in  responsible  charge 
of  work  should  not  permit  other  engineers  or 
non-technical  persons  to  over-rule  his  electrical 
engineering  decisions.  If  this  is  done  and  per- 
sisted in,  he  should  as  soon  as  is  practicable  with- 
draw. 

35.  In  engineering  work  in  charge  of  a  board 
of  engineers,  the  respective  limitations  of  the 
authority  of  each  should  be  decided  at  the  outset, 
and  each 'electrical  engineer  should  give  full  and 
complete  information  on  his  part  to  the  other 
engineers   and  insist  on  this  being  reciprocated. 

Relations  of  the  Electrical  Engineer  to  the 
Standards  of  His  Profession. — ^40.  The  title 
"electrician"  should  be  applied  to  those  having 
practical  training  sufficient  to  enable  them  to 
carry  on  intelligently  certain  classes  of  electrical 
work,  such  as  the  installation  of  electric  lights, 
signaling  systems,  and  the  operation  of  small 
electric  plants. 

41.  The  title  "electrical  engineer"  should  be  ap- 
plied only  to  graduates  from  the  electrical  engi- 
neering school  of  universities  of  recognized  stand- 
ing, and  such  men  as  possess  an  equivalent 
knowledge  of  electrical   engineering. 

42.  The  title  "consulting  electrical  engineer" 
should  be  applied  only  to  those  electrical  engi- 
neers who  possess  such  knowledge  and  experi- 
ence in  electrical  engineering  as  would  qualify 
them  to  full  membership  in  the  American  In- 
stitute of  Electrical  Engineers. 


water  from  the  residential  section  to  the  head  of 
the  steel  pipe,  where  it  is  placed  under  pressure. 
The  new  sewer  will  also  receive  at  its  upper 
end  the  flow  from  cast-iron  and  steel  pipe  exten- 
sions of  the  old  sewers,  and  is  designed  to  oper- 
ate under  a  maximum  head  of  about  65  ft.  It 
will  receive  no  water  from  the  meadows  or  neigh- 
boring low  land. 

The  pipe  is  made  of  J^-in.  plates,  6  ft.  3  in. 
wide,  and  is  delivered  and  laid  in  i8-ft.  sections. 
All  the  seams  are  single-riveted,  with  3-in.  laps 
and  Ji-in.  rivets  4  in.  between  centers.  Around 
the  pipe,  midway  between  the  successive  circum- 
ferential seams,  4X4x^-in.  stiflener  angles  are  at- 
tached with  ^-in.  rivets  on  6-in.  centers.  Each 
i8-ft.  section  is  coated  with  refined  asphaltum 
in  the  usual  manner.  The  field  riveting  is  done 
by    hand. 

Near  the  upper  end  of  the  new  sewer  it  crosses 
the  lands  of  the  Erie  R.  R.,  passing  under  several 
tracks.  Here  and  in  the  soft  meadow  land  spe- 
cial support  is  secured  by  three  lines  of  piles, 
spaced  5  ft.  center  to  center  longitudinally  and 
4  ft.  6  in.  transversely.  These  carry  three  lines 
of  I2xi2-in.  yellow  pine  stringers,  spiked  to 
the  pile  tops,  and  on  these  is  laid  a  floor  of  6x12- 
in.  pine  plank.  Under  the  railroad  tracks  the 
angle  stiffeners  are  omitted  and  the  pipe  is  en- 
cased in  concrete,  as  shown  in  an  accompanying 
illustration,  6-in.  loj^-lb.  I-beams  spaced  2  ft. 
on  centers  being  imbedded  in  the  concrete  over 
the  pipe  as  additional  reinforcement.  In  the  rail- 
road property  where  there  are  no  tracks  at  pres- 
ent and  in  the  soft  land  the  angle  stiffeners  are 
used  and  the  concrete  casing  is  carried  up  to  the 
elevation  of  the  center  line  of  the  pipe,  where 
a  square  shoulder  is  left  on  each  side,  on  which 
the  concrete  and  I-beam  arch  can  be  built  up  if 
needed  later  when  more  tracks  are  laid.  The 
concrete  is  a  l  :3 :6  hand-made  mixture  of  Vul- 
canite Portland  cement,  sand  and  crushed  stone. 

The  pipe  laying  was  begun  at  the  upper  end  of 
the  sewer  and  has  proceeded  about  1,100  ft.  All 
the  unloading  and  other  handling  of  the  pipe  and 
all  excavation  and  backfilling  has  been  done  with 
a  Brown  locomotive  crane,  equipped  with  a  Hay- 
wood i-yd.  orange-peel  bucket  or  with  hooks 
and  chains,  as  the  work  required.    This  crane  is 
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operated  on  a  standard-guage  track  laid  along 
the  street  in  the  center  of  a  2i}/2-ft.  strip  between 
the  south  curb  and  the  south  edge  of  the  8^- 
ft.  trench,  which  is  dug  close  to  the  north  curb. 
The  track  extends  to  the  switch  tracks  of  the 
Erie  R.  R.  The  pipes,  which  weigh  about  6  tons 
each,  are  delivered  on  flat  cars,  two  i8-ft.  sec- 
tions being  placed  on  each  car.  They  are  un- 
loaded by  the  crane  and  piled  two  tiers  high 
along  both  sides  of  the  crane  track  with  their 
axes  perpendicular  to  the  track.  At  times  as 
many  as  75  pipes  have  been  at  hand.  When  one 
is  needed  the  crane  runs  back,  picks  up  the  pipe, 
carries  it  to  its  place  and  lowers  it  into  the 
trench.  The  time  required  to  do  this,  when  the 
distance  traveled  does  not  exceed  about  500  ft. 
each  way,  has  sometimes  been  as  low  as  twenty 
minutes. 

In  excavating  the  trench  the  top  4  ft.  of  soil 
is  delivered  into  2-yd.  dump  wagons  and  hauled 
away.  The  remainder  of  the  material  is  deliv- 
ered at  once  over  the  first  length  of  pipe  behind 
the  crane  so  that  there  is  seldom  more  than  50 
ft.  of  trench  exposed  at  one  time.  About  S  ft. 
below  the  unpaved  street  surface,  where  the 
trenching  is  now  in  progress,  is  hard  pan  in 
which  there  are  many  small  boulders  and  some 
large  ones.  This  has  to  be  loosened  with  hand 
picks  before  the  shovel  can  handle  it  arid  even 
then  the  bucket  is  never  well  filled  and  some- 
times picks  up  only  a  very  little.  Nevertheless 
this  method  is  cheaper  than  digging  the  trench 
l|y  hand. 

;  Two-inch  yellow  pine  sheet  piles  are  used. 
These  have  been  driven  with  a  2}4-in.  cylinder, 
loo-lb.  McKiernan  steam  pile  driver.  This  has 
proved  too  light  to  force  the  piles  through  the 
hard  pan  rapidly  and  a  3^-in.  cylinder  6oo-lb. 
hammer  of  the  same  kind  is  to  be  substituted. 
To  facilitate  handling  the  hammer  it  is  swung 
with  a  chain  block  and  tackle  from  a  four-legged 
tower  about  18  ft.  high,  mounted  on  a  small  car 
which  runs  on  a  30-in.  track  along  the  outside 
of  the  line  of  piling.  The  tower  is  formed  by 
two  braced  A-frames,  one  on  each  side  of  the 
car,  the  one  nearer  the  piles  being  vertical  and 
the  other  inclined  so  that  the  four  legs  meet 
at  the  top.  A  platform  is  provided  near  the 
top  of  the  tower  on  which  the  man  hauling  the 
hoisting  tackle  stands.  The  hamjner  operator 
stands  on  a  lower  platform.  Steam  is  supplied 
to  the  hammer  by  a  40-h.-p.  horizontal  boiler, 
a  line  of  i-in.  pipe  with  hose  connections  being 
laid  between  the  rails  of  the  crane  track  from  the 
boiler  to  the  hammer.  This  boiler  is  moved  when 
necessary  with  the  locomotive  crane.  In  one  in- 
stance it  was  swung  across  the  track  and  carried 
about  300  ft.  while  under  a  steam  pressure  of 
about  40  lb. 

While  the  pipe  was  being  laid  in  the  meadows 
a  considerable  quantity  of  water  was  encountered 
which  was  handled  with  an  8-in.  Craft  centrifu- 
gal pump.  Later  the  quantity  of  water  materially 
decreased  and  it  is  now  collected  in  the  pipe 
behind  dams  of  bags  of  sand,  three  tiers  thick, 
and  pumped  out  with  a  3-in.  Maslin  pulsometer, 
supplied  with  steam  from  the  boiler  that  sup- 
plies the  pile  driver.  When  the  water  gains  on 
the  3-in.  pulsometer  another  is  added.  This  sec- 
ond pulsometer  is  supplied  with  steam  by  a  ver- 
tical 20-h.-p.  Erie  boiler  mounted  on  a  standard- 
gauge  truck  which  can  be  run  over  the  crane 
track  to  any  point  along  the  sewer.  The  truck 
is  equipped  with  an  A-frame  and  boom  and  tackle 
with  which  the  pulsometer  is  lowered  into  the 
sewer  through  a  manhole. 

Manholes  are  placed  at  soo-ft.  intervals  and  at 
similar  intervals  automatic  duplex  air  taps  and 
valves,  made  by  the  Eddy  Valve  Co.  are  installed. 
Expansion  joints  of  the  form  shown  in  an  ac- 
companying illustration,  are  placed  at  i,ooo-ft. 
intervals. 
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The  sewage  of  the  houses  along  Twelfth  St. 
has  been  discharged  in  the  past  into  a  3-ft.  brick 
sewer  built  about  40  years  ago,  a  part  of  which 
is  being  destroyed  as  the  construction  of  the  new 
sewer  progresses.  Eighteen-inch  vitrified  pipe 
lines  will  be  substituted,  placed  close 'to  the  steel 
pipe  one  on  each  side. 

A  system  of  riveted-steel  sewers  of  various 
sizes  up  to  8  ft.,  designed  to  relieve  the  present 
inadequate  storm  water  sewerage  system  serving 
the  Bergen  district  of  Jersey  City,  has  also  been 
partly  built.  The  conditions  there  are  in  many 
ways  similar  to  those  in  the  Hudson  City  dis- 
trict and  the  pipes  and  'foundations  in  general 
are  like  those  in  Twelfth  St.  The  8-ft.  sewer  will 
operate  under  a  head  of  about  35  ft.  and  its  out- 
let will  be  in  New  York  Bay.  The  construction 
of  this  system  involved  carrying  the  flow  from 
a  system  of  brick  sewers  over  the  Newark  & 
New  York  R.  R.  on  Jackson  Ave.  in  a  steel 
pipe  line  having  an  inside  diameter  of  4  ft.  5 
in.  The  highway  bridge  over  the  railroad  on 
Jackson  Ave.  is  of  the  deck  truss  type  and  was 
originally  designed  for  very  light  traffic.  It  has 
been  reinforced  from  time  to  time  with  plate 
girders  and  trusses  and  now  carries  two  street 
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Expansion  Joint,  Steel  Sewer. 

car  tracks.  The  trusses  and  girders  under  the 
floor  left  no  room  for  the  pipe  line,  and  because 
of  this  and  the  fact  that  the  bridge  is  likely  to 
be  replaced  before  long,  the  pipe  has  been  car- 
ried across  by  a  through-truss  bridge,  the  end 
bearings  of  which  rest  on  the  abutments  of  the 
highway  bridge  under  the  cantilevered  sidewalk. 

The  trusses  are  of  the  riveted  Pratt  type,  6 
ft.  4  in.  deep,  placed  6  ft.  on  centers  and  having 
a  span  of  about  64  ft.  divided  into  eight  panels. 
Roller  bearings  are  provided  at  one  end.  To  fa- 
cilitate easy  adjustment  of  the  structure  and 
pipe  to  variations  in  length  due  to  temperature, 
the  pipe  is  hung  at  each  panel  point  from  the 
lateral  struts  with  adjustable  slings  made  of  two 
lines  of  %-in.  square  steel  rods,  as  shown  in 
the  illustration. 

The  designs  for  sewers  and  bridges  were  pre- 
pared by  Mr.  Charles  A.  Van  Keuren,  chief  en- 
gineer of  the  Board  of  Street  and  Water  Com- 
missioners, of  Jersey  City,  under  whose  general 
supervision  the  construction  work  has  been  car- 
ried on.  Work  on  the  relief  sewer  for  the  Ber- 
gen section  was  suspended  last  summer  owing  to 
a  disagreement  with  the  New  Jersey  Central  R. 
R.,  under  whose  tracks  the  sewer  must  pass, 
and  the  contractor,  the  B.  M.  &  J.  F.  Shanley 
Co.,  was  relieved  of  the  contract  and  paid  for 
the  material  on  hand.  Mr.  P.  Connelly  is  the 
general  contractor  for  the  Twelfth  St.  sewer, 
Mr.  W.  A.  Connelly,  superintendent,  and  Mr. 
O.  C.  Stringham,  engineer  in  charge.  The  steel 
pipe  is  supplied  by  the  Thos.  C.  Basshor  Co., 
Baltimore,  Md. 


The  Water  Unaccounted  for  at  Yonkers,  N. 
Y.,  where  practically  all  service  pipes  are  metered, 
was  51.37  per  cent,  of  the  quantity  supplied  in 
1906.  as  indicated  by  plunger  displacement  esti- 
mates. This  is  about  the  usual  discrepancy  be- 
tween plunger  and  meter   readings. 


The  earthquake  which  occurred  in  Jamaica  on 
Jan.  14  of  this  year  and  destroyed  its  chief  city, 
Kingston,  caused  comparatively  little  damage  out- 
side that  city.  The  damage  was  confined  to  a 
strip  about  30  miles  wide,  running  across  the  is- 
land from  southwest  to  northeast.  It  seems  prob- 
able that  the  centre  of  the  disturbance  was  some- 
where at  sea  opposite  and  not  very  far  from 
Kingston,  but  it  is  certain  that  this  principal 
shock  and  the  many  smaller  ones  which  followed 
were  felt  to  a  greater  extent  in  Kingston  than 
at  any  other  place  on  the  island. 

The  almost  complete  destruction  of  the  city 
was,  however,  largely  the  result  of  the  unsuit- 
ability  of  the  buildings  for  withstanding  earth- 
quake shocks  of  magnitude.  The  general  offices, 
locomotive  shed  and  stores  of  the  railway  were  of 
brickwork  in  lime  mortar,  built  upon  a  founda- 
tion of  earth,  and  were  wrecked  or  very  badly 
injured  as  regards  the  upper  stories,  and  severely 
shaken  and  cracked  in  the  lower  stories. 

A  clock  tower  of  brickwork  about  80  ft.  high 
collapsed  and  fell  upon  one  of  the  locomotive 
shops,  damaging  it  considerably.  The  freight 
store,  which  is  a  wooden  building  supported  upon 
brick  pillars,  was  almost  uninjured,  though  nearly 
shaken  from  the  supporting  pillars,  which  were 
badly  cracked  and  in  some  cases  twisted  bodily 
upon  the  vertical  axis,  being  broken  at  about 
ground  level  or  just  above. 

Outside  Kingston  upon  the  railway  the  damage 
done  was  not  great,  and  was  confined  almost  en- 
tirely to  brickwork  structures.  One  station  build- 
ing of  brickwork  was  wrecked  and  several  others 
more  or  less  severely  damaged.  Lime  mortar 
had  been  used  in  the  construction  of  the  build- 
ings damaged. 

The  more  important  structures,  such  as  bridges, 
viaducts  and  tunnels,  remained  intact.  The  abut- 
ment and  piers  of  bridges  are  nearly  all  of  con- 
crete without  reinforcement  and  with  the  excep- 
tion of  a  little  spalling  under  the  seat  of  girders, 
show  no  signs  of  the  very  severe  strains  to  which 
they  were  subjected.  Viaducts  of  concrete,  with- 
out reinforcement,  are  uninjured  as  are  20  to  30- 
ft.  span  concrete  arch  bridges  under  and  over 
the  track. 

The  tunnels  are,  where  necessary,  lined  with 
concrete  and  .in  some  cases  show  slight  cracks, 
commencing  near  the  junction  of  the  invert  with 
the  side  wall  and  extending  vertically  about  6  ft. 
The  cracks  are  superficial  and  do  not  weaken 
the  structure  appreciably.  One  tunnel  has  a  brick 
in  cement  mortar  arch  13^  in.  thick  and  this 
shows  absolutely  no  signs  of  injury,  although 
the  side  walls,  which  are  of  concrete,  have  slight 
cracks  as  mentioned  above. 

Concrete  retaining  walls  without  reinforcement 
withstood  the  shock  well  and  were  not  damaged. 
A  concrete  sea  protective  wall,  which  had  been 
completed  only  2  weeks,  suffered  no  damage. 
The  wall  is  carried  below  sea  level  s  ft.  and 
rests  partly  upon  hard  blue  clay  and  partly  upon 
igneous  rock  and  ejttends  16  ft.  above  sea  level. 
It  is  buih  of  1:3:6  Portland  cement  concrete  be- 
low and  1:4:8  Portland  cement  concrete  above' 
sea  level,  clean  sea  sand  being  used  for  the  mor- 
tar. Hard  limestone  broken  to  25/$-in.  gauge  by 
hand  labor  was  used  for  the  aggregate.  The 
wall  is  8  ft.  thick  at  the  base  and  up  to  sea  level, 
after  which  it  is  battened  and  stepped  to  a  thick- 
ness of  lyi  ft.  at  the  top.  No  reinforcement  is 
used. 

Retaining  walls  of  dry  rubble  masonrj-  were, 
in  some  cases,  damaged  seriously,  but  where 
particularly  well  constructed  no  injury  was  done. 
Rubble  masonn,^  walls  in  i  :4  or  i  :5  cement  and 
sand  mortar  were  uninjured. 
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The  effects  of  the  earthquake  upon  the  track 
were  verj'  marked  where  the  embankment  crossed 
swampy  land  or  land  whidi  was  at  or  near  sea 
level,  the  setlement  in  some  cases  being  as  much 
as  12  in.  in  3  ft.  At  these  places  the  track  was 
also  thrown  very  badly  out  of  alignment.  Many 
small  landslips  occurred,  blocking  the  track  tem- 
porarily. 

Considering  the  magnitude  of  the  earthquake 
shock  and  the  large  amount  of  damage  done  in 
Kingston,  it  is  remarkable  that  so  little  damage 
was  done  to  the  railway.  Traffic  was  maintained 
without  any  break  and  many  extra  trains  were 
run  for  the  purpose  of  carrying  the  homeless 
people  from  the  stricken  city  to  their  friends  in 
the  country  parts^  thus  helping  the  authorities 
to  Iring  order  out  of  chaos. 


The  Construction  of  the  Seligman  Building, 
New  York. 


Erection  of  a  Short  Bridge  by  Long  Span 
Methods. 


The  Smallheath  Bridge,  at  Birmingham,  Eng- 
land, carries  a  very  heavy  highway  traffic  and  in- 
cludes one  l20-ft.  and  one  145-ft.  riveted  pony 
truss  span  about  17  ft.  in  the  clean  above  the  sur- 
face of  the  ground.  The  space  under  the  l4S-ft. 
span  is  entirely,  and  that  under  the  120- ft.  span 
is  mostly,  occupied  by  a  large  number  of  tracks 
of  the  Great  Western  Ry.,  which  have  a  very 
heavy  traffic  during  week  days  and  part  of  Sun- 
day. To  avoid  obstructing  the  tracks,  the  trusses, 
42  ft.  apart,  are  supported  on  very  heavy  vertical 
steel  columns  instead  of  masonry  piers,  and  to 
avoid  interfering  with  the  traffic  a  special  method 
of  erecting  was  developed  which,  although  some- 
times used  for  very  long,  high,  or  difficult  erec- 
tion, is  rather  costly  and  elaborate. 

The  vertical  pier  columns  were  erected  and 
long  transverse  girders  were  seated  on  them, 
overhanging  them  several  feet  at  each  end.  A 
transverse  timber  trestle  bent  was  built  between 
the  tracks  in  the  middle  of  the  long  span  and  on 
it  and  on  the  transverse  girders  were  supported 
four  lines  of  longitudinal  girders,  one  line  at 
each  side  of  each  main  truss.  These  were  very 
heavy  lattice  girders  of  special  construction,  tap- 
ered from  5  ft.  deep  in  the  middle  to  2^4  ft.  at 
the  ends,  where  they  had  solid  ^-in.  web  plates. 
The  flanges  were  20  in.  wide  and  the  web  diagon- 
als were  6-in.  flats.  A  solid  floor  of  I4xi4-in. 
transverse  timbers  and  longitudinal  planks  was 
laid  on  these  girders  and  on  it  the  span  was 
erected  and  riveted.  After  its  completion  timber 
cribbing  was  built  to  the  ends  of  the  girders  and 
received  their  weight  when  the  cambre  blocking 
was  removed.  The  erection  platform  being  thus 
released  was  removed  and  the  360-ft.  span  was 
gradually  lowered  about  7  ft.  to  its  bearing  by 
hjrdraulic  jacks. 

The  bridge  is  of  the  ordinary  English  type  with 
massive  riveted  construction  and  buckle  plate 
floors.  The  details  are  not  of  special  interest  ex- 
cept for  the  fact  that  the  main  truss  diagonals 
have  approximately  I-shape  unbalanced  cross- 
sections  with  a  web  plate  and  single  flange  angles, 
the  latter  reinforced  with  a  wide  and  a  narrow 
cover  plate.  The  ends  of  the  girders  have  pin 
bearings  in  cast  steel  shoes  and  pedestals  which 
'  at  the  expansion  ends  are  seated  on  sets  of  seg- 
mental rollers  submerged  in  tanks  filled  with  spe- 
cial non-evaporating  oil  to  above  the  tops  of  the 
rollers,  thus  protecting  the  under  surface  of  the 
pedestal  base.  The  32X40-in.  vertical  pier  columns 
are  made  with  closed  cross  sections  having  four 
longitudinal  and  four  transverse  webs  with  24 
flange  angles  and  have  extended  cap  and  base 
plates  stiffened  with  gussets.  The  bases  are  se- 
cured by  anchor  bolts  loYz  ft.  long  to  reaction 
beams  embedded  in  the  masonry  foundation.  The 
design  and  erection  of  this  bridge  was  fully  de- 
scribed in  recent  issues  of  "Engineering,"  of  Lon- 
don. 


The  ii-story  Seligman  building,  New  York, 
occupies  the.  whole  of  an  irregular  lot,  having 
an  area  of  about  5400  sq.  ft.,  and  a  front  of 
about  100  ft.  on  William  St.,  90  ft.  on  South 
William  St.  and  50  ft  on  Stone  St.  The  building 
is  of  fireprof  steel  frame  construction  with  brick 
walls  and  stone  facing  in  fronts.  The  lower 
floor  is  chiefly  occupied  by  a  very  large  and 
handsome  bank  room,  two  stories  in  height  fin- 
ished with  Italian  marble.  The  upper  floors  are 
devoted  to  offices  and  each  have  about  S,ooo 
sq.  ft.  of  rentable  area.  The  exterior  walls  28 
in.  thick  at  the  base  are  self-supporting  up  to 
the  9th  floor,  where  they  are  16  in.  thick,  and 
above  that  are  carried  entirely  by  steel  girders 
from  the  wall  columns. 

The  removal  of  the  old  building  that  formerly 
occupied  the  site  was  commenced  about  the  ist 
of  May,  1906,  the  debris  was  removed  and  the  site 
was  excavated  to  ground  water  level  at  a  depth 


were  set  in  these  slabs  and  the  molds  were  ex- 
tended above  them  by  successive  sections  of  de- 
tachable paneled  courses  with  exterior  horizon- 
tal frames  of  angle  iron  which  were  filled  with 
concrete  until  the  pier  had  been  constructed  to 
full  height,  clear  above  the  bottom  of  the   pit. 

The  caissons  were  put  under  ail  pressure,  work- 
men entered  them  and  excavated,  and  the  great 
weight  of  concrete  in  position  aided  their  rapid 
sinking  to  hard  pan  through  very  wet  quicksand, 
gravel  and  numerous  boulders,  many  of  them 
of  such  large  dimensions  that  they  had  to  be 
blasted  to  clear  the  cutting  edge  of  the  caisson. 
One  such  was  10  ft.  long,  6  ft.  wide  and  6  ft. 
deep  and  extended  entirely  across  the  caisson 
transversely.  The  cutting  edge  of  the  caisson 
was  usually  stopped  near  the  upper  surface  of 
the  hardpan  and  the  excavation  was  continued 
below  it  from  4  to  8  ft.  to  the  regular  surface 
of  the  solid  rock  which  was  cleared  off  and 
received  the  concrete  with  which  the  caissons 
and  air  shaft  spaces  were  filled  after  the  steel 
air  shafts  were  removed. 


Caissons  for   Wall   Columns^ 


of  about  8  ft.  below  the  curb.  From  the  bottom 
of  the  pit  concrete  foundation  piers  were  car- 
ried down  to  solid  rock  from  about  43  to  47  ft. 
below  the  curb  by  the  pneumatic  caisson  pro- 
cess. The  foundations  for  the  wall  columns  were 
made  continuous,  forming  a  solid  concrete  wall 
6  ft.  thick  and  from  30  to  40  ft.  high,  which  en- 
closes the  four  sides  of  the  lot  and  is  designed, 
as  in  several  other  buildings  described  from  time 
to  time  in  these  columns,  to  form  a  sort  of  dam 
resisting  the  heavy  outward  pressure  and  exclud- 
ing ground  water  from  the  deep  cellar  excavated 
within  it. 

This  dam  was  constructed  in  consecutive  sep- 
arate sections  up  to  about  26  ft.  long  by  the  pneu- 
matic caisson  process.  Each  caisson  consisted 
simply  of  a  working  chamber  about  6  ft.  wide 
and  6  ft.  high  inside,  and  from  20  to  26  ft.  in 
length.  The  walls  were  made  with  solid  horizon- 
tal courses  of  planed  timbers  sheeted  and  calked 
and  the  long  sides  were  braced  by  transverse 
horizontal  struts.  They  were  built  at  the  con- 
tractor's yard,  delivered  complete  on  trucks  and 
set  in  position  where  required  in  the  bottom  of 
the  pit  by  four  large  mast  and  boom  derricks 
seated  so  as  to  command  the  entire  area  of  the 
lot  and  the  adjacent  street  and  handle  the  caissons 
directly  from  the  trucks  to  the  required  positions. 

The  tops  of  the  caissons  were  covered  tem- 
porarily with  light  roof  boards  above  which 
molds  were  built,  and  in  them  were  cast  slabs 
of    rich    concrete.      Collapsible    steel    air    shafts 


The  caissons  were  sunk  with  clear  spaces  of 
about  12  in.  between  adjacent  ends,  and  in  order 
to  bond  them  together  and  close  the  intervening 
spaces,  semi-octagonal  wells  about  3^  ft.  in 
diameter  were  cored  out  of  the  concrete  in  the 
center  of  the  end  face  of  each  caisson.  The  outer 
faces  of  these  wells  were  closed  with  horizontal 
plans  and  after  both  adjacent  caissons  had  been 
sunk,  the  planks  were  removed  and  the  space 
between  them  was  excavated,  the  well  thus  form- 
ed being  enclosed  on  both  sides  by  horizontal 
boards  connecting  the  adjacent  caissons  as  the 
excavation  proceeded. 

The  well  was  carried  down  with  the  original 
diameter  to  a  depth  of  about  4  ft.  and  a  short 
section  of  steel  air  shaft  was  embedded  in  it 
and  filled  with  concrete.  An  air  lock  was  con- 
nected to  it,  pressure  was  put  on  and  a  man 
entered  and  continued  the  excavation  of  the  well 
with  a  reduced  diameter  down  to  the  top  of  the 
working  chamber  below  which  point  there  was  not 
room  to  admit  him  between  the  caissons  and  the 
excavation  was  made  as  best  might  be  with  a  post 
hole  digger.  When  the  excavation  was  com- 
plete it  was  filled  with  concrete  placed  under 
pressure  and  forming  a  heavy  key  binding  both 
caissons  together  and  tightly  closing  that  joint 
of  the  dam.  The  construction  of  the  caissons 
and  the  method  of  sinking  and  connecting  them 
was  substantially  the  same  as  that  illustrated  in 
the  description  of  the  foundation  for  the  Trust 
Company  of  America  Building,  located  near  the 


July  13,  1907. 

Seligman  Building  and  executed  by  the  same  con- 
tractors, which  was  published  in  The  Engineering 
Record  of  October  27,  1906. 

The  12  caissons  were  sunk  and  air  pressure 
was  removed  from  the  last  one  in  exactly  30 
days.  A  sump  was  dug  and  steam  pumps  in- 
stalled to  drain  the  area  enclosed  by  the  wall 
caissons,  and  it  was  excavated  by  hand  to  a 
depth  of  26  ft.  below  the  curb,  the  spoil  being 
loaded  in  steel  buckets  and  delivered  by  the  der- 
ricks to  wagons  in  the  street.  As  the  dam  proved 
efficient  to  exclude  most  of  the  ground  water, 
no  difficulty  was  encountered  in  carrying  the 
concrete  foundations  for  the  interior  columns 
down  to  solid  rock  by  means  of  seven  open  rec- 
tangular wooden  cofferdams.  These  were  made 
complete  at  the  contractor's  yards  where  they 
were  built  in  8-ft.  courses,  each  side  consisting 
of  a  single  panel  of  vertical  3-in.  planks  bolted 
to  horizontal  transverse  timbers.  These  panels 
were  assembled  at  the  site  with  the  ends  of  the 
inside   horizontal   pieces   overlapping  and   bolted 
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bedded  in  grout.  The  upper  flanges  of  these 
I-beams,  having  been  adjusted  as  nearly  as  pos- 
sible in  the  same  horizontal  planes  for  each 
group,  were  carefully  dressed  and  filed  until  a 
uniform  bearing  was  secured  and  a  hot  pressed 
steel  plate  i  in.  thick  was  bolted  on  top  which 
received  the  cast-iron  pedestal  for  these  wall 
columns.  The  pedestals  of  interior  columns  were 
grouted  on  the  carefully  cut  surfaces  of  granite 
capstones  about  2  ft.  thick.  Great  care  was 
taken  to  make  the  pedestals  exactly  level  and  to 
locate  them  precisely,  and  all  adjustments  were 
carefully   checked   with   transit   and   level. 

All  columns  are  made  with  rectangular  closed 
cross  sections  of  standard  type  and  were  built 
in  two-story  lengths  having  a  maximum  weight 
of  5  or  6  tons.  There  are  in  the  first  stoty  and 
basement  25  columns,  some  of  which  support 
three  twin  girders  over  the  banking  room  which 
carry  four  additional  intermediate  lines  of  col- 
umns in  the  ten  upper  stories  and  provide  for  a 
large  unobstructed  floor  space  in  the  first  story. 
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Erection   of  Steel    Framework. 


together  to  form  transverse  frames  connecting 
the  structure  and  receiving  the  cross  braces. 
They  were  sunk  by  open  excavation  and  loading, 
and  like  the  pneumatic  caissons,  were  filled  with 
I  -3  o  Alpha  Portland  cement  concrete  mixed  in 
a  Ransome  machine. 

Besides  the  foundations  for  the  interior  col- 
umns a  i6xi6-ft.  concrete  pier  was  sunk  in  the 
same  manner  to  solid  rock  to  support  the  large 
steel  vault.  The  sub-structure  work  involved  the 
excavation  of  about  8,000  yd.  of  material  and 
the  construction  of  2,000  yd.  of  concrete.  The 
mechanical  installation  included  two  loo-h.-p. 
steam  boilers,  one  8o-h.-p.  Ingersoll-Rand  and 
one  8o-h.-p.  McKiernan  air  compressor  and  the 
usual  equipment  of  hoisting  engines,  pumps,  coun- 
ter-weight iron  and  ordinary  tools.  The  work 
was  done  with  an  average  force  of  about  100 
men   working   day   and   night. 

A  12-ton  derrick  with  a  70-ft.  mast  and  65- 
ft.  boom  was  installed  near  the  center  of  the 
lot,  guyed  with  six  lines  and  operated  by  a  Mundy 
hoisting  engine  permanently  located  in  Stone 
St.  With  this  aH  the  steel  work  was  unloaded 
from  wagons,  swung  to  place,  and  erected,  usual- 
ly at  a  single  operation.  The  column  loads  on 
the  wall  piers  were  distributed  over  them  by 
grillage  I-beams  carefully  leveled  with  shims  and 


These  girders  ■  are  much  the  heaviest  pieces  of 
steel  in  the  building  and  one  of  them  about  35 
ft.  long  weighs  about  15  tons  and  was  handled 
by  the  derrick  boom  unshipped  and  used  in  a 
vertical  position  as  a  gin  pole,  secured  by  six 
guy  lines  each  adjustable  by  a  hand  tackle.  The 
girder  was  lifted  with  a  lo-part  tackle  made  with 
j4-in.  steel  rope  rove  through  a  number  of  sep- 
arate sheaves  and  single  and  double  blocks  com- 
bined together  to  provide  for  the  required  num- 
ber of  parts.  The  structural  steel  in  the  building 
weighs  about  1,000  tons,  and  its  erection  was 
commenced  on  Sept.  is  and  finished  Dec.  15, 
with  an  average  force  of  about  25  men. 

The  weight  and  the  reach  of  the  derrick  was  so 
great  that  the  erection  stresses  transmitted  from 
it  to  the  steel  framework  were  larger  than  usual 
and  special  provision  was  made  to  stiffen  the 
structure  to  receive  them  before  the  comple- 
tion of  the  masonry  walls  and  floors  gave  it  final 
stability.  The  panels  between  the  floor  beams  and 
columns  in  each  longitudinal  row  were  X-braced 
with  J4-in.  wire  ropes  extending  across  three 
stories  and  provided  with  sleeve  nut  adjustments. 
Each  double  panel  thus  braced  was  also  stiffened 
by  a  single  6x6-in.  diagonal  timber  wedged  at 
the  foot  against  the  wall  columns  and  serving 
as  a  kicking  piece.     The  columns   in  the  trans- 


verse rows  were  similarly  X-braced  with  wire 
ropes  made  from  lyi-in.  guys  crossing  two  panels 
horizontally  and  three  panels  vertically.  This 
system  left  one  panel  vacant  at  one  side  of  the 
building  and  was  completed  without  the  use  of 
the  kicking  pieces  used  in  the  other  systems. 
When  the  erection  was  commenced  the  systems 
of  bracing  were  carried  up  continuously  several 
stories  above  the  ground  and  afterwards  the  di- 
agonals were  removed  from  the  lower  stories  and 
added  to  the  upper  ones  as  the  erection  pro- 
gressed. This  method  was  followed  not  only  to 
clear  the  masonry  but  because  after  the  walls  and 
floors  were  built  they  lent  additional  stability 
to  the  framework  and  rendered  the  bracing  un- 
necessary. 

An  IngersoU-Rand  air  compressor  driven  by  a 
General  Electric  dynamo  was  installed  on  the 
first  floor  and  provided  air  pressure  for  the  field 
riveting.  A  3-in.  vertical  main  was  carried  from 
its  receiver  to  the  roof  and  was  provided  at 
every  third  story  only  with  an  outlet  from  which 
connections  were  made  to  flexible  tubes  by  which 
Chicago  and  Boyer  hammers  were  operated  by 
three  rivet  gangs.  It  was  at  first  intended  to 
utilize  one  of  the  steam  pipe  risers  for  this  pneu- 
matic service,  but  finally  a  special  pipe  was  put 
in  rather  than  wait  for  the  steam  pipe  to  be 
installed. 

The  floors  and  roof  are  of  Roebling  cinder  con- 
crete construction  4  in.  thick  and  comprise  about 
65,000  sq.  ft.  of  surface.  Their  construction 
was  urged  forward  as  rapidly  as  possible  and 
they  were  usually  kept  within  two  stories  of  the 
setting  of  the  beam  tiers.  The  exterior  walls 
contain  about  1,200,000  red  brick  and  were  built 
from  movable  scaffolds-  suspended  by  long_steel 
cables  from  drums  carried  at  the  upper  story 
of  the  building.  They  were  moved  almost  con- 
tinuously and  permitted  the  hrick-Iayers  to  work 
to  the  best  advantage  without  interruption. 

The  wall  on  all  street  fronts  is  faced  up  to  the 
first  floor  with  polished  Crotch  Island  granite 
and  above  that  with  Bloomington  limestone,  about 
35,000  cu.  ft.  of  which  was  used.  This  was  un- 
loaded from  the  street  by  three  boom  derricks 
operated  by  steam  hoisting  engines  and  was 
stored  in  large  quantities  on  the  working  plat- 
form 15  ft.  wide  which  extended  around  three 
sides  of  the  building  over  the  sidewalk.  The 
stone  was  set  with  hand  power  breast  derricks 
located  in  every  panel  between  columns,  and  every 
block  was  anchored  to  the  brick  work  or  to  the 
steel  framework  with  from  one  to  three  steel 
anchors,  most  of  them  galvanized  and  with  extra 
large  cross  section.  The  work  was  done  by  an 
average  force  of  about  20  men  who  completed 
it  in  about  three  months. 

Mr.  Francis  H.  Kimball  and  Mr.  Julian  Clar- 
ence Levi  were  the  associated  architects,  Messrs, 
Weiskopf  &  Stern  were  the  consulting  engineers 
for  the  structural  work.     Mr.  J.   S.  Griggs  and 
Mr.  J.  B.  Holbrook  were  the  engineers  for  the 
mechanical  and  electrical  installation.     The  Geo. 
A.    Fuller   Co.    was   the   general   contractor  and 
erected   the   steel   work  and   the  brick   masonry. 
The  Foundation  Co.  was  the  sub-contractor  for 
the  substructure,  Mr.  W.  H.  McWhirter,  Astoria, 
L.  I.,  was  the  contractor  for  the  limestone,  which 
was  set  by  McWilliam  Bros.    The  National  Fire- 
Proofing    Co.    furnished    the    hollow    terra-cotta 
partitions,    McNulty   Bros,   were   the   contractors 
for  the  plastering,  Herts  Bros,   for' the  mahog- 
any trim,  the  Wells  &  Newton  Co.  for  the  plumb- 
ing, and  the  Marine  Engine  &  Machinery  Co.  for 
the  plunger  elevators,  the  L.  H.  Prentice  Co.  for 
the  steam  heating,  ventilating  and  the  mechani- 
cal equipment;  the  General  Electric  Co.  for  two 
turbines  for  the  electric  lighting  plant,  the  L.  K. 
Comstock  Co.  for  the  electric  wiring,  the  Traitel 
Marble  Co.  for  all  marble,  and  the  Waterproof-  . 
ing  Co.   for  the  hydrnlithic  finish   of  the   cellar 
and  pavements. 
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The  Supervision  of  Conttruction  of  the  New 
Tork  State  Highways. 


The  methods  of  making  surveys  and  plans  for 
highway  improvements  which  are  described  in 
the  manual  issued  some  months  ago  by  the  State 
Engineering  Department  of  New  York  have  been 
outlined  in  recent  issues  of  this  journal.  These 
articles  have  not  taken  up  the  supervision  of 
construction,  which  is  covered  by  other  regula- 
tions prescribing  the  following  procedures : 

Engineers  assigned  to  construction  duty  are 
held  responsible  for  the  construction  of  the  road 
in  accordance  with  the  plans  and  specifications. 
from  which  no  deviation  is  permitted  without 
the  consent  of  the  division  engineer.  Engineers 
and  their  assistants  do  not  leave  the  road  during 
working  hours  without  the  consent  of  the  Divi- 
sion Engineer,  unless  it  be  upon  some  business 
connected  with  the  work. 

Immediately  upon  assuming  charge  of  a  con- 
tract the  engineer  carefully  checks  the  levels 
and  measurements  for  the  entire  length  of  the 
road  and  marks  on  the  adjacent  fences,  telegraph 
poles  or  other  permanent  objects  in  white  lead 
paint  each  full  station  number,  where  this  may 
be  done  without  damage  to  private  property,  li 
the  even  station  does  not  come  opposite  the  per- 
manent object  the  plus  station  is  marked.  If 
discrepancies  are  found  to  exist  in  levels  or 
distance  notice  of  them  is  sent  at  once  to  the 
division  engineer. 

The  grade  and  alignment  are  given  according 
to  the  following  rule:  "Set  stakes  on  each  side 
of  the  highway  at  every  station,  or  more  often 
if  necessary,  and  near  the  fences  or  other  per- 
manent objects,  where  they  are  not  liable  to  be 
disturbed.  Prepare  two  small  note  books  in  ink, 
giving  the  horizontal  distance  from  each  stake  to 
the  center  line  of  the  macadam,  and  the  vertical 
distance  from  the  top  of  each  stake  to  the  crown 
of  the  finished  macadam.  After  these  note  books 
are  checked  one  shall  be  retained  by  the  engineer 
in  charge  and  the  other  shall  be  given  to  the 
foreman  in  charge  of  the  grading,  so  that  he  may 
set  his  own  intermediate  grade  stakes.  At  times 
when  the  engineers  are  not  needed  elsewhere 
these  intermediate  stakes  shall  be  set  by  them." 

If,  to  secure  better  results,  any  work  in  addi- 
tion to  that  provided  by  the  plans  is  thought 
necessary  or  advisable  by  the  engineer  in  charge, 
a  careful  plan  and  estimate  of  the  cost  of  such 
extra  work  is  prepared  and  the  whole  matter 
submitted  as  soon  as  possible  to  the  Division 
Engineer. 

Engineers  are  expected  to  observe  carefully  the 
drainage  of  the  entire  road,  especially  during  or 
after  heavy  rainstorms,  and  any  changes  in  lo- 
cation or  size  of  culverts  or  ditches  that  are  con- 
sidered advantageous  are  brought  at  once  to  the 
attention  of  the  Division  Engineer.  Attempts 
are  made  during  wet  seasons  to  discover  all  soft 
and  poorly  drained  portions  of  the  road  and  if, 
in  the  opinion  of  the  engineer,  these  places  are 
not  properly  provided  for  in  the  plan,  the  Divi- 
sion Engineer  is  promptly  notified. 

No  engineer  is  allowed  to  give  any  advice  to 
ctwitractors  as  to  whether  or  not  they  can  safely 
take  their  road  rollers  or  other  equipment  over 
bridges.  The  contractors  must  assume  all  risks 
for  such  crossings. 

Forming  Subgrade. — In  forming  the  subgrade 
for  the  macadam,  stakes  are  set  every  50  ft.,  or 
more  often  if  necessary,  along  the  line  of  the 
edge  of  the  macadam  and  the  finished  grade 
marked  on  them.  The  proper  form  is  given 
to  the  subgrade  by  a  string  stretched  longitud- 
inally between  stakes,  and  by  a  template  conform- 
ing to  the  desired  cross-section  of  the  subgrade. 
The  elevation  of  the  subgrade  is  checked  before 
any  stone  is  laid. 

Before  any  subgrade  is  prepared  for  the  mac- 


adam, all  embankment  and  excavation  is  made 
for  the  full  width  of  roadway.  On  embankment 
the  portion  outside  the  macadam  is  thoroughly 
rolled  and  consolidated  before  the  trench  for  the 
macadam  is  formed.  In  excavation,  all  cjrain- 
age  ditches  are  excavated  before  placing  the 
macadam,  in  order  to  drain  the  work  thorough- 
ly  during   the   construction. 

Care  is  taken  to  give  the  subgrade  a  sufficient 
amount  of  crown,  so  that  after  the  road  is  rolled 
and  completed  it  will  have  the  full  crown  shown 
on  the  plans.  This  result  is  best  obtained,  ac- 
cording to  the  Department's  experience,  by  rais- 
ing the  center  of  the  subgrade  2  in.  or  more 
to  allow  for  settling  while  the  stone  is  being 
rolled,  leaving  the  sides  as  indicated  on  the  plans. 
If  thi  contractor  objects  to  this  method,  he  is 
informed  that,  if  the  finished  road  has  not  the 
desired  crown,  it  will  have  to  be  supplied  with 
additional  macadam.  This  precaution  is  specially 
needed  on  a  yielding  or  plastic  soil,  likely  to 
flaxen  under  the  action  of .  the  roller  or  the 
traflic. 

The  result  to  be  obtained,  when  forming  the 
subgrade,  is  a  firm  and  solid  foundation  upon 
which  to  place  the  macadam,  one  that  will  not 
weave  under  the  action  of  the  roller,  and  on 
which  the  stone  may  be  bound  and  locked  to- 
gether. 

When  unstable  material  is  of  too  great  an 
extent  to  be  entirely  removed,  the  facts  are  re- 
ported to  the  Division  Engineer,  with  a  de- 
tailed description  of  the  extent  of  the  trouble, 
and  with  suggestions  as  to  its  proper  treatment. 

On  the  clay  soil  frequently  encountered  in  New 
York  State  it  is  considered  absolutely  essential 
that  the  subgrade  be  so  formed  as  to  prevent 
the  clay  working  into  the  interstices  of  the  stone 
during  the  rolling  of  the  macadam.  The  Depart- 
ment states  that  this  can  best  and  most  econo- 
mically be  accomplished  by  placing  a  layer  of 
gravel  upon  the  clay  subsoil,  if  a  bank  can  be 
found  within  hauling  distance.  A  layer  of  %- 
in.  stone  or  screenings  will  often  give  satisfac- 
tory results,  where  no  other  material  is  avail- 
able, and  in  the  more  unstable  places  a  layer 
of  field  stone,  varying  in  size,  with  the  larger 
at  the  bottom,  may  be  used. 

During  dry  weather  a  subgrade  of  clay  may 
be  firm  and  hard,  but  immediately  upon  being 
wet  it  may  become  very  soft.  The  sprinkling 
and  puddling  of  the  macadam  often  causes  the 
latter  condition,  and  hence  the  necessity  of  pro- 
viding against  the  clay  working  into  the  mac- 
adam. 

On  sandy  soil,  rolling  has  little  effect  and  is 
continued  only  long  enough  to  settle  the  sub- 
grade  in  place.  If  the  sand  is  very  fine,  or  is 
quicksand,  a  layer  of  gravel  is  considered  the  best 
treatment  possible  and  will  usually  give  as  firm 
a  subgrade  as  is  desired. 

Culverts. — Masonry  design  may  be  substituted 
for  concrete  design  at  the  option  of  the  contrac- 
tor, the  height  of  parapet  above  the  top  of  cover 
being  the  same  in  all  cases,  9  in. 

In  setting  culverts  of  minimum  length,  where 
the  channel  is  practically  level,  a  fall  of  about 
3  in.  is  allowed  in  the  culvart  and  the  shape  of 
the  shoulders  of  the  road-  is  varied  slightly  to 
bring  the  slope  lines  to  the  proper  places.  Where 
a  culvert  is  under  more  than  the  minimum 
amount  of  embankment,  either  at  one  end  or 
at  both  ends,  the  culvert  is  lengthened  beyond  the 
minimum  length  instead  of  raising  the  parapet 
and  wings  to  hold  the  slope.  It  is  not  necessary 
in  any  case  for  the  elevations  of  the  tops  of 
parapets  to  be  the  same,  for  if  so  placed,  the  one 
on  the  down-stream  side  usually  appears  higher 
than  the  other. 

Quarries. — If  a  quarry,  after  being  developed, 
contains  layers  of  slate,  shale,  thin  layers  of 
soft  stone  or  undesirable  stone  of  any  kind,  the 


contractor  is  required  to  select  from  the  general 
run  only  such  stone  as  will  comply  with  the  re- 
quirements of  the  specifications  and  contract. 

If,  in  the  opinion  of  the  engineer,  the  quarry 
should  be  discontinued  as  a  source  of  supply,  the 
contractor  is  directed  to  suspend  immediately 
and  a  report  is  sent  at  once  to  the  Division  En- 
gineer. 

Field  Stone. — Where  "local  stone"  is  permitted 
by  the  contract  and  the  contractor  proposes  to 
use  field  stone  rather  than  stone  from  quarries, 
the  following  directions   are  made  binding: 

"The  stone  must  be  selected  from  the  general 
run  of  stone  found  in  the  fields  and  stone  walls 
or  fences ;  those  used  shall  be  hard,  durable  and 
of  compact  texture,  and  all  disintegrated  stone, 
as  well  as  soft  sandstone,  shale  and  slate,  must 
be  rejected.  Where  the  field  stones  are  of  the 
flat  variety,  the  minimum  thickness  allowable  for 
use  is  2  in.,  and  where  the  stones  are  round 
cobbles,  the  minimum  diameter  allowable  is  5 
in.  unless  otherwise  ordered  by  Division  En- 
gineer. It  will,  therefore,  be  seen  that  old  walls 
or  fences  can  not  be  cleaned  up  entirely  in  crush- 
ing for  macadam.  When  the  quantity  of  harder 
stone  is  insufficient  for  the  whole  road  the  soft- 
er stone  may,  if  of  approved  quality,  be  crushed 
and  used  for  the  lower  course.  This  must  not 
be  allowed  without  the  approval  of  the  Division 
Engineer  in  each  case." 

Crushing. — The  engineer  in  charge  is  required 
to  note  frequently  the  working  of  the  crusher,  in 
connection  with  the  inspection  of  the  crushed 
stone.  If  the  product  seems  to  run  smaller  than 
the  screen  should  give,  it  may  be  due  to  the 
section  of  the  screen  being  too  short,  or  the 
screen  may  turn  too  fast,  or  it  may  have  too 
great  an  inclination.  The  bins  are  often  allowed 
to  get  too  full  and  stone  from,  one  bin  will  run 
over  into  another.  The  specifications  require- 
ments regarding  crushed  stone  are  rigidly  en- 
forced. 

Courses. — ^The  thickness  of  the  courses  of 
stone  are  regulated  by  -the  use  of  several  hard- 
wood blocks,  laid  on  the  subgrade  or  on  the 
next  lower  course,  as  the  stone  is  being  spread. 
These  blocks  will  be  one  and  one-third  the  re- 
quired thickness  of  the  course  to  be  formed  and 
the  loose  stone  must  be  spread  to  the  full  height 
of  the  blocks. 

Spreading  Screenings. — The  contractor  is  not 
allowed  to  haul  heavy  loads  of  screenings  over 
the  stone  which  has  been  placed,  until  the  latter 
has  been  sufficiently  filled  and  rolled  to  prevent 
its  being  displaced  by  so  doing. 

Where  it  is  impossible  to  drive  along  the  side 
of  the  macadam  and  spread  the  screenings  di- 
rectly from  the  wagon  the  contractor  must  dump 
sufficient  screenings  along  the  shoulder  before 
the  stone  has  been  spread  and  rolled. 

Rolling  and  Finishing  Macadam. — In  the  pre- 
liminary rolling  of  both  courses  the  large  wheel 
of  the  roller  is  required  to  lap  out  on  to  the 
shoulder  about  8  in.,  and  after  traveling  the 
length  of  the  portion  to  be  rolled,  the  roller 
should  cross  over  and  return  in  the  same  man- 
ner on  the  other  side.  Crossing  from  one  side 
to  the  other  on  unrolled  portions  is  strongly  op- 
posed by  the  Department. 

The  rolling  of  the  bottom  course  is  continued 
until  the  stone  are  firmly  locked  together  and 
do  not  weave  to  any  extent  ahead  of  the  roller, 
or  are  not  moved  by  the  action  of  the  feet  in 
walking  over  the  macadam. 

Where  the  top-course  stone  must  be  hauled 
over  the  bottom  course,  the  latter  is  well  filled 
and  rolled  to  sustain  the  travel. 

No  more  water  is  used  on  the  bottom  course 
than  is  necessary  in  preparing  it  to  sustain  the 
travel  of  hauling  the  top  course  over  it,  without 
cutting  or  raveling.  In  most  cases  the  desired 
result  is  obtained  by  dry  rolling. 
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Where  the  subgrade  is  of  clay,  special  care  is 
taken  not  to  soften  it  by  the  application  of  too 
much  water,  and  in  the  final  rolling  the  stone  is 
not  saturated  but  sprinkled  just  sufficiently  to  wet 
it  without  reaching  the  subgrade.  It  is  then 
rolled  several  times  and  left  until  the  next  day, 
and  this  operation  repeated  from  day  to  day  un- 
til  the   desired  result   is   obtained. 

Under  no  circumstances  is  any  driving  allowed 
over  the  stone  after  the  scre.;nings  have  been 
spread,  until  the  section  has  been  given  the  first 
puddle.  If  the  top-course  stone  is  delivered  faster 
than  it  can  be  rolled  and  puddled,  it  is  spread 
and  filled,  but  is  not  driven  on  until  puddled  and 
rolled. 

It  is  seldom  feasible  to  get  any  portion  of  the 
road  thoroughly  filled  and  puddled  at  the  first 
operation.  If,  after  the  greater  portion  of  the 
surface  is  filled  with  "grout,"  the  road  is  left  for 
several  days  to  partially  dry  out,  and  then  is 
again  rolled  and  more  screenings  added,  the 
final  result  can  be  obtained  with  less  rolling 
and  wetting  than  if  attempted  at  one  operation. 
Any  depressions  or  hollows  developed  during  roll- 
ing or  puddling  are  filled  with  stone  of  the  same 
size  as  the  course  being  treated,  thoroughly  in- 
corporated with  the  course  before  proceeding. 

Sections  of  the  road  are  opened  to  travel  as 
soon  as  completed  in  dry  weather,  but  in  wet 
weather,  when  the  travel  brings  on  mud,  the 
road  is  .not  opened  in  short  sections,  thus  reduc- 
ing to  a  minimum  the  number  of  places  where 
mud  is  carried  on  to  the  road. 

Guard-Rail. — In  setting  guard-rail  the  distance 
from  the  center  of  the  road  to  the  face  of  the 
posts  is  equal  to  one-half  the  width  of  the  road- 
surfacing,  plus  two-thirds  the  width  of  the  shoul- 
der. Exceptions  to  this  rule  are  made  in  setting 
short  stretches  of  rail  over  culverts  and  in  setting 
the  end  posts  of  all  stretches.  At  culverts  where 
only  24  ft.  of  guard-rail  is  used,  the  face  of  the 
middle  panel  is  at  the  inside  face  of  the  parapet. 
The  end  posts  of  all  stretches  of  guard-rail 
are  set  at  a  distance  of  one-half  the  width  of 
roadway  from  the  center  of  the  road  and  the 
entire  top  rail  is  a  uniform  distance  above  the 
center  of  the  road.  In  setting  the  top  rail  a  uni- 
form side  slope  of  3  in.  in  6  in.  is  used  instead  of 
allowing  a  3-in.  slope  regardless  of  the  width 
of  the  top  of  post.  A  guide  for  sawing  the  tops 
of  the  posts,  similar  to  that  used  by  carpenters 
in  sawing  miter  joints,  is  the  simplest  method 
of  securing  this  result. 

Inspection. — There  is  constant  inspection  of  all 
work  and  materials  during  the  entire  time  the 
construction  is  in  progress  and  the  following 
rules  are  given  especial  attention : 

"The  thickness  of  each  course  of  stone  must 
be  constantly  watched  by  the  engineer,  or  one 
of  his  assistants,  during  the  entire  time  of  spread- 
ing. 

"The  mixing  of  all  mortar  and  concrete  must 
be  constantly  watched  to  insure  proper  propor- 
tions and  methods.  In  placing  concrete  it  is  very 
important  to  have  the  forms  securely  braced,  so 
as  to  prevent  any  movement  or  misplacement. 
Masonry  or  concrete  laid  in  warm  weather  should 
be  protected  from  the  sun  by  covering  with  bur- 
lap, grass  or  other  satisfactory  material,  and  kept 
damp  until  it  has  thoroughly  set. 

"Sand  used  for  mortar  or  concrete  must  be 
carefully  inspected,  and  if  found  to  contain  an 
injurious  amount  of  foreign  matter,  it  must  be 
washed  before  using.  Washing  should  be  done 
by  stirring  the  sand  in   running  water. 

"Paving  must  be  watched  to  insure  proper  size 
and  shape  of  stone  and  form  of  ditch.  Care 
shall  be  taken  to  have  the  edge  of  the  paving 
nearest  the  macadam  slightly  lower  than  the 
material  of  the  shoulder,  otherwise  the  paving 
will  cause  the  water  to  follow  along  its  edge, 
forming  a  ditch  in  the  shoulder  and  tending  to 
undermine  the  paving. 
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"Paving  across  drives  or  highways  must  be  so 
formed  that  vehicles  can  pass  over  it  without 
danger  or  inconvenience. 

Cement.— Ho  cement  is  used  until  it  has  been 
tested  and  accepted.  Samples  of  cement  are 
placed  in  paper  bags,  furnished  by  the  Cement 
Testing  Laboratory,  Department  of  State  Engi- 
neer, Albany,  to  which  the  samples  are  sent  im- 
mediately after  taking.  The  Laboratory  is  noti- 
fied by  standard  notification  cards  when  eacfi 
package  is  forwarded,  and  a  card  is  also  enclosed 
in  each  package. 

The  contractor  is  informed  that  the  cement 
he  proposes  to  use  on  the  work  must  be 
furnished  with  a  view  of  being  held  for  the 
28-day  test,  as  prescribed  in  the  standard  specifi- 
cations, for  only  those  showing  very  satisfactory 
tests  are  allowed  to  pass  on  the  seven-day  tests. 
The  contractor  must  provide  a  dry  place,  pro- 
tected from  the  elements,  for  storing  cement,  and 
each  shipment  and  each  car  lot  must  be  kept 
separate,  to  enable  the  removal  of  any  one  lot 
in  case  of  its  rejection  without  causing  the  re- 
moval of  a  larger  quantity. 

Samples  are  taken  by  the  engineer,  or  his  repre- 
sentative, promptly  on  delivery,  from  every  tenth 
barrel,  or  from  the  equivalent  of  the  tenth  bar- 
rel when  packed  in  sacks.  Each  sample  is  taken 
to  include  cement  from  the  surface  to  the  center 
of  the  package  sampled. 

Each  barrel  or  bag  sampled  is  numbered  con- 
secutively throughout  the  progress  of  the  work 
and  its  sample  is  marked  in  the  same  manner 
with   the  same  number. 

Results  of  tests  are  furnished  in  ten  days  from 
the  seven-day  test,  and  in  thirty  days  from  the 
28-day  test,  but  no  cement  is  used  until  a  notice 
of  acceptance  has  been  received  from  the  Divi- 
sion Engineer.  Any  cement  which  has  been  re- 
jected by  the  Department,  because  of  failure  to 
stand  the  required  tests,  is  immediately  removed 
at  the  expense  of  the  contractor,  under  the  gen- 
eral direction  and  in  the  presence  of  the  engineer 
in  charge. 

Final  Note  Books. — For  the  purpose  of  making 
monthly  and  final  estimates  and  for  permanent 
record  after  the  work  is  completed,  all  quanti- 
ties, except  as  noted  below,  are  recorded  as  the 
work  progresses  in  standard  note  books  fur- 
nished by  the  Division  Engineer.  Separate  head- 
ings are  made  for  each  item  of  work,  and  un- 
der each  heading  is  given  the  station  or  stations 
at  or  between  which  the  item  was  used  and  the 
amount  used  in  each  case.  If  the  item  were  used 
in  a  structure  reference  is  made  to  the  page  in 
the  book  where  the  structure  is  shown,  as  de- 
scribed below.  The  following  data  must  be 
given : 

"Clearing  and  Grubbing:  Give  station,  width  of 
cutting   and   number   of   acres. 

"Excavation  or  Embankment:  Give  the  con- 
tract amount  and  show  by  stations  any  additions 
or  deductions  from  this  amount. 

"Macadam:  Give  the  contract  amount  and 
show  by  stations  width,  thickness  and  amount 
of   any   additions    or   deductions. 

"Concrete:  Give  the  station  and  nature  of  each 
structure,  with  amount  in  each,  and  refer  to 
page  where  details  may  be  found. 
"Masonry :  Same  as  concrete. 
"Riprap,  Telford  Base,  Paving  and  Cobble 
Gutter:  Give  station,  width,  thickness  and 
amounts.  If  paving  is  at  a  culvert,  refer  to  page 
where  details  may  be  found. 

"Flagging  and  Expanded  Metal :  Give  amounts 
by  station  and  refer  to  page  where  details  of 
structure  may  be  found. 

"Pipe :  Give  station,  kind,  size  and  length.  If 
in  ai  culvert,  give  page  where  details  may  be 
found. 

"Steel,  Cast  Iron  and  Timber:  Give  stations, 
amounts  and  page  where  details  of  structure 
may  be  found. 
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"Guard,  Bridge  and  Pipe-Rail :  Give  stations 
and  side  of  road  on  which  rail  is  used. 

"Guide-Boards  and  Road-Signs :  Give  station 
and  side  of  road  where  each  post  was  erected  and 
inscription  on  each." 

Drawings  to  approximate  scale  of  each  struc- 
ture are  shown,  with  all  dimensions  and  compu- 
tations and  a  list  of  all  items  and  amounts  in 
each  structure.  When  the  work  is  completed, 
a  general  summary  of  all  items  is  made  in  the 
back  of  the  book  and  a  final  account  compiled. 
This  account  shows  the  exact  quantity  of  every 
item  used  in  the  construction  of  the  road. 

All  final  notes  are  entered  neatly  and  legibly 
in  ink  in  such  a  manner  that  they  can  be  easily 
interpreted  after  the  work  is  completed.  The 
final  note  books  are  kept  as  a  part  of  the  per- 
manent records  of  the  office  of  each  Division 
Engineer. 

Acceptance. — After  the  completion  of  a  road 
and  before  notifying  the  Deputy  State  Engineer 
of  its  completion,  the  Division  Engineer  has  jl. 
profile  of  the  center  of  the  road  made  by  a  re- 
liable employee  not  engaged  upon  the  construc- 
tion of  the  road.  This  profile  is  plotted  upon 
the  original  working  profile  or  upon  a  set  ot 
original  blue  prints  in  such  a  manner  that  it  may 
readily  be  compared  with  the  original  profile  and 
a  written  certification  as  to  its  correctness  is 
placed  on  it  by  the  engineer  making  it.  In  like 
manner  an  occasional  cross-section  is  made  at 
the  places  of  the  heavier  cuts  and  fills.  These 
data  are  presented  for  the  inspection  of  the  Dep- 
uty State  Engineer  when  making  his  final  in- 
spection of  the  road. 


Book  Notes. 


It  has  doubtless  bpen  a  matter  of  surprise  to  a 
good  many  engineers  that  there  has  been  no  gen- 
eral book  on  the  subject  of  clay  and  its  products 
written  in  this  country.     While  considerable  in- 
formation is  available  in  the  publications  of  the 
national  and  state  geological  surveys,  it  is  not  of 
a  comprehensive  character  and  these  reports  are 
often  difficult  to  obtain.    Accordingly  Prof.  Hein- 
rich   Ries  has  prepared    a    useful    book    in    his 
"Clays ;  their  Occurrence,  Properties  and  Uses," 
which  furnishes  in  compact  form  information  that 
could  only  be  obtained  by  prolonged  search  and 
correspondence  before  the  book  appeared.     The 
author  is  particularly  well  qualified  for  his  task, 
as  he  has  investigated  clays  for  a  number  of  geo- 
logical surveys  and  has  made  a  special  study  of 
them  in  his  laboratory  at  Cornell  University.    In 
the  first  chapter  he  describes  the  origin  of  clays 
and  explains   the  various  classifications  of  them 
that  have  been  proposed.    In  doing  this  he  care- 
fully points  out  that  a  great  deal  must  still  be 
learned  before  our  knowledge  will  be  in  a  satis- 
factory condition,  and  in  many  parts  of  the  coun- 
try a  great  deal  of  investigation  of  clay  beds  may 
still  be  profitably  carried  on.    In  the  second  chap- 
ter the  chemical  properties  of  clay  are  discussed 
and  the  effect  of  various  constituents  is  explained. 
The  author  rejects  the  common  statement  that  all 
clays  contain  kaolinite,  and  points  out  that  chemi- 
cal analysis  alone  is  unable  to  determine  definitely 
what  are  the  mineral  constituents  of  clay.     At- 
tention is  also  called  to  the  effect  of  certain  min- 
erals, such  as  titanic  oxide,  on  the  properties  of 
clay  of  technical  importance.    The  physical  prop- 
erties of  clay  are  taken  up  in  the  third  chapter, 
and  it  is  interesting  to  observe  that  in  respect  to 
the  most   important   of  them,   plasticity,  the  au- 
thor takes  a  broader  conception  than  that  usually 
held,   defining  plasticity  as   the   "property  which 
many  bodies  possess  of  changing  form  under  pres- 
sure, without  rupturing,  which  form  they  retain 
when    the   pressure    ceases,    it   being   understood 
that  the  amount  of  pressure  required  and  the  de- 
gree of  deformation  possible  will  vary  with  the 
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materiaL  The  available  information  concerning 
the  causes  of  the  physical  properties  is  reviewed 
and  criticized  and  the  changes  in  the  properties 
due  to  manufactaring  processes  are  e.\plained. 
The  fourth  chapter  is  an  attempt  to  classify  clays 
from  a  manufacturing  point  of  view,  something 
which  ceramic  specialists  seem  to  regard  as  un- 
advisable  although  it  is  but  natural  that  people 
looking  into  the  industry  for  the  first  time  or  de- 
sirous of  ascertaining  if  a  given  clay  can  be  used 
for  some  purpose  should  urge  the  necessity  of 
something  of  the  sort.  The  chapter  also  contains 
a  section  explaining  the  general  methods  followed 
in  manufacturing  different  classes  of  clay  prod- 
ucts. No  attempt  is  made  to  go  into  details  or 
to  give  directions  for  producing  any  given  class 
of  material,  and  it  is  not  unlikely  that  in  making 
general  statements  the  author  has  occasionally 
not  cared  to  indicate  the  exceptions  to  them.  This 
portion  of  the  book  is  a  useful  introduction  to  a 
more  detailed  knowledge  of  the  manufacture  of 
brick,  terra  cotta,  pipe  and  potter>',  when  its  limi- 
tations are  borne  in  mind.  The  remainder  of 
the  volume  is  a  description  of  the  extent  and 
nature  of  the  clay  deposits  in  different  State. 
(New   York,  John   Wiley  &  Sons.  $5.00). 


claimed  that  instead  of  the  powder  going  to  the 
bottom  of  the  hole  it  caught  about  half  way 
down  and  lodged  there,  with  disastrous  results 
when  it  was  set  off.  C.  E. 


Letters  to  the  Editor. 


An  Unusual  Bridge  Wreck. 

Sa: — The  accompanying  picture  may  interest 
some  of  your  readers,  as  it  shows  a  wreck  of 
an  unusual  nature  on  the  Nashville,  Chattanooga 
&  St.  Louis  Ry.  near  Lookout  Mountain.  In 
the  background  of  the  picture  is  the  new  road 
that  the  Southern  Ry.  is  building  between  Chat- 
tanooga and  Stevenson,  Ala.,  where  it  will  con- 
nect with  the  present  line  pf  the  Southern  Ry. 
to-Memphis.  The  tunnel  through  Lookout  Moun- 
tain is  just  to  the  right  of  the  picture.  Just  to 
the  left  of  the  picture  is  a  high  hill,  the  face 
of  which  had  to  be  cut  off  in  order  to  get  the 
approach  to  the  tunnel.  This  hill  is  nearly  all 
earth  excavation,  and  is  being  removed  by  steam 
shovels  after  being  loosened  by  blasting.  The 
bridge  which  was  wrecked  is  a  two-span  struc- 
ture across  Chattanooga  Creek. 

About  3  o'clock  on  the  afternoon  of  May  16,  a 
blast  went  off  in  the  earth  excavation  just  men- 
tioned. Whether  this  was  premature  or  intention- 
al I  do  not  know;  the  man  who  set  it  off  dis- 
appeared and  has  not  been  seen  since.  A  mass 
of  earth  from  the  blast  struck  the  bridge  just 
as  a  freight  train  was  entering  it  and  wrecked 
it,  dropping  eleven  cars  through,  as  shown.  This 
was  a  Southern  Ry.  train  running  to  Chattanooga. 
Just  to  the  river  side  of  the  picture  the  Nashville, 
Chattanooga  &  St.  Louis  Ry.  was  building  a 
trestle  across  Chattanooga  Creek  to  connect  its 
line  around  Lookout  Mt.  with  a  freight  yard 
which  it  is  constructing  on  the  Chattanooga  side 
of  the  stream.  Rubbish  from  the  blast  struck 
a  pile  driver  on  this  work,  killing  a  couple  of 
men.  In  all  seven  lives  were  lost  as  a  result  of 
the  blast,  and  a  few  houses  on  the  hillside  were 
damaged. 

The  tracks  of  the  Nashville,  Chattanooga  & 
St.  Louis  Ry.  at  this  place  are  also  used  by  the 
Alabama  Great  Southern  Ry.  and  by  the  Memphis 
division  of  the  Southern  Ry.  All  traffic  was 
suspended,  but  passengers  were  transferred 
around  the  wreck.  The  trestle  connecting  with 
the  freight  yard  was  completed  aiVd  the  first  train 
was  run  across  it  about  10  o'clock  on  the  even- 
ing of  May  18.  The  wreckage  was  then  cleaned 
up  and  a  temporary  trestle  put  in,  and  the  old 
bridge  put  in  service  again  on   May  23. 

I  do  not  know  just  why  this  blast  did  so  much 
damage,  but  the  most  plausible  explanation  seems 
to  be  about  as  follows  It  is  said  that  about  275 
bM.  of  powder  were  used   in   the  blast.     It   is 


Uniform  Contracts  for  Government  Work. 

Sir:  By  direction  of  the  President,  a  commit- 
tee has  been  appointed  from  the  various  execu- 
tive departments  in  W'ashington  to  prepare  uni- 
form contracts  for  use  by  the  Government.  The 
committee  .consists  of  Mr.  J.  S.  Wetmore,  of  the 
Supervising  Architect's  office.  Pay  Inspector  J. 
S.  Carpenter,  of  the  Bureau  of  Supplies  and 
Accounts  of  the  Navy,  Mr.  Maurice  Bien,  of  the 
Reclamation  Service,  and  Messrs.  W.  W.  War- 
wick and  John  Mason  Brown  of  the  office  of  the 
Comptroller  of  the  Treasury.  The  committee  is 
singularly  well  constituted  to  represent  all  phases 
of  this  question  in  Government  work.  The  con- 
tracts with  which  Mr.  Wetmore  is  directly  con- 
cerned are  contracts  for  architectural  work.  Mr. 
Bien  is  especially  acquainted  with  engineering 
contracts,  having  had  charge  of  the   preparation 


engineer  or  superintendent  and  provisions  bear- 
ing with  special  severity  upon  the  contractor, 
while  nominally  to  the  advantage  of  the  govern- 
ment, have  operated  greatly  to  its  disadvantage. 
Contractors  of  wide  experience  who  have  large 
/demands  upon  them  for  their  services  prefer  to 
work  under  contracts  which  are  drawn  with  a  due 
regard  to  fairness  upon  each  side.  When  specifi- 
cations disclose  th^t  the  contractor  is  placed  at 
the  mercy  of  the  other  party  and  is  subject  to  the 
exercise  of  an  uncontrolled  discretion,  he  is  not 
inclined  to  bid  under  such  specifications.  The 
government  has  failed  to  receive  bids  from  many 
contractors  of  high  reputation  because  they  did 
not  like  the  conditions  under  which  the  work  is 
to  be  done.  Then,  too,  a  contractor  who  under- 
stands the  conditions  of  government  work  under 
these  severe  restrictions,  finds  it  necessary  to  add 
an  emergency  percentage  for  the  risk  which  these 
require  of  him.  Consequently,  the  bids  upon 
government  work,  when  made  by  contractors  of 
experience  in  it,  have  often  been  considerably 
higher  than  their  bids  upon  private  work  of  the 
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of  the  forms  of  contract  in  use  in  the  Reclama- 
tion Service,  and  Pay  Inspector  Carpenter  in  his 
official  duties  is  necessarily  concerned  with  the 
purchase  of  supplies  and  materials  of  every  sort 
for  the  Naval  service.  The  representatives  of 
the  Comptroller's  office  are  both  of  them  lawyers 
of  ability,  who  have  dealt  especially  with  the  con- 
struction of  the  various  provisions  of  public  con- 
tracts now  in  use.  Mr.  Warwick  is  chief  law  clerk 
in  the  Comptroller's  office  and  Mr.  Brown  is 
the  author  of  a  brief  but  valuable  work  on  the 
law  of  contracts,  which  has  been  very  extensively 
purchased  by  the  government. 

They  are  to  take  into  consideration  the  forms 
of  government  contracts  for  all  purposes.  These 
may  roughly  be  divided  into  two  classes,  contracts 
for  the  purchase  of  supplies  and  material,  includ- 
ing all  classes  of  machinery,  and  contracts  for 
the  construction  of  the  numerous  public  works 
in  which  the  United  States  is  engaged,  including 
river  and  harbor  improvements,  irrigation  pro- 
jects, public  buildings  of  all  classes  and  wharves 
and  docks. 

It  is  found  upon  investigation  that  the  forms 
used  in  the  different  departments  vary  widely, 
having  been  modified  from  time  to  time  by  the 
heads  of  different  depautments  as  conditions 
arose.  The  attention  of  government  officers  has 
been  of  late  directed  to  the  fact  that  the  gen- 
eral use  in  government  contracts  of  provisions 
vesting  a  very  wide  discretion  in  the  government 


same  kind.  It  is  common  to  hear  successful  con- 
tractors say,  either  that  they  will  not  take  Gov- 
ernment work  at  all  or  that  if  they  do  take  it, 
they  will  take  it  only  upon  their  own  terms.  The 
result  of  this  is  to  the  disadvantage  of  the  Gov- 
ernment, both  in  paying  higher  prices  and  in 
losing  the  benefit  of  the  work  of  many  of  the 
best-equipped  contractors   in  the  country. 

Much  of  this  difficulty  can  be  avoided  by  the 
adoption  of  a  form  of  contract  which  will  be  sat- 
isfactory both  to  contractors  and  to  the  govern- 
ment. It  is  understood  that  the  committee  will 
take  ample  time  for  deliberation  and  discussion 
on  this  subject,  in  the  hope  of  creating  better 
conditions  so  far  as  the  fault  lies  in  the  present 
forms  of  contracts.  The  Committee  of  the  Amer- 
ican Public  Works  Association  appointed  to  pre- 
part  a  uniform  contract  for  engineering  work, 
of  which  Mr.  G.  O.  Tenney,  of  Richmond,  is 
chairman,  has  placed  itself  in  communication  with 
this  official  committee  and  will  present  to  it 
the  .result  of  its  labors  in  the  draft  of  a  uniform 
contract. 

Yours   truly.  Observer. 


Hydraulic  Rams  driven  by  artesian  wells  are 
used  in  the  lower  Potomac  valley  and  along 
Chesapeake  Bay.  The  well  pressure  is  ample  to 
furnish  supplies  at  the  shore  but  does  not  serve 
the  higher  banks,  so  the  artesian  flow  is  used  to 
run  rams  for  the  high  service. 


July  20,  1907. 
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The  Enforcement  of  Specifications. 


The  presidential  address  of  Dr.  Charles  B. 
Dudley  before  the  American  Society  for  Testing 
Materials,  published  in  The  Engineering  Rec- 
ord of  June  29,  is  suggestive  of  many  important 


questions  which  arise  in  the  execution  of  engin- 
eering works  of  magnitude.  Dr.  Dudley's  ob- 
servations naturally  bear  chiefly  upon  the  qual- 
ity of  materials  to  be  delivered  to  the  consumer. 
His  life  work,  although  thorough  and  most  ex- 
tended, has  been  devoted  with  highly  excellent 
results  largely  to  investigations  regarding  the 
quality  of  a  great  range  of  materials  used  by 
the  Pennsylvania  Railroad  Co.,  and  yet  his  treat- 
ment of  the  subject  as  a  whole  is  applicable  in 
essence  to  the  broad  field  of  engineering  con- 
struction as  well  as  to  engineering  materials,  the 
former  in  general  terms  including  the  latter.  As 
indicated  by  him  the  necessity  of  inspection  in 
order  to  secure  the  enforcement  of  specifications 
does  not  in  the  slightest  degree,  as  a  matter  of 
fact,  reflect  upon  the  integrity  or  the  motives  or 
the  capacity  of  the  producer  of  materials  or  of 
the  contractor  who  undertakes  to  build  great 
engineering  works.  The  conditions  under  which 
materials  are  produced  or  work  performed  are 
of  almost  limitless  variety,  and  it  is  to  the  real 
interest  of  the  producer  and  the  contractor  as 
well  as  to  the  engineer  and  owner  to  secure  in 
every  part  of  it  excellence  of  material  as  well  as 
efficiency  in  structural  procedures.  Further  than 
this,  it  is  one  of  the  duties  of  the  engineer  to 
supply  to  his  client  an  authoritative  certification 
that  the  latter  has  obtained  precisely  what  he  has 
contracted  to  receive.  It  is  not  an  uncommon 
experience  where  there  is  a  suitable  and  reason- 
able co-operation  between  engineer  and  contract- 
or to  attain  enhanced  economy  for  the  contrac- 
tor as  well  as  improved  quality  of  material  and 
work  for  the  owner.  One  of  the  most  common 
instances  of  this  kind,  although  many  might  be 
cited,  was  the  result  of  the  cement  inspection  in 
connection  with  the  construction  of  the  Rapid 
Transit  Subway  in  New  York  City.  The  en- 
gineering inspection  of  the  cement  was  carried 
on  in  connection  with  that  of  the  manufacturers 
to  the  marked  mutual  advantage  of  both  parties 
concerned,  and  what  was  accomplished  there  has 
many  times  been  accomplished  elsewhere  and 
will  be  again. 

Although  it  cannot  be  denied  that  the  enforce- 
ment of  specifications  in  many  engineering  works 
has  led  to  sharp  friction  between  engineers  and 
contractors  or  producers,  it  can  be  said  almost 
without  exception  that  had  there  been  a  reason- 
able attitude  of  each  party  in  interest  to  the  other 
with  even  a  moderate  amount  of  tact  on  the 
part  of  the  engineer,  even  such  difficulties  would 
largely,  if  not  entirely,  have  disappeared.  It  is 
excessively  difficult,  in  fact  practically  impos- 
sible, for  any  engineer,  however  experienced  and 
highly  qualified  he  may  be  to  set  forth  correctly 
all  the  important  conditions  affecting  both  the 
quality  of  the  materials  and  the  character  of  pro- 
cedures required  in  connection  with  the  prosecu- 
tion of  an  engineering  work  of  unusual  magni- 
tude. The  natural  conditions  affecting  such  work 
are  never  identical  in  any  two  cases  and  seldom 
nearly  so.  These  differences  of  natural  conditions 
which  occur  in  the  development  of  field  and  other 
structural  procedures  are  so  marked  in  passing 
from  one  work  to  another  that,  however  scrupu- 
lously careful  the  fundamental  features  of  con- 
struction are  specified,  it  is  simply  impossible 
to  anticipate  all  the  exigencies  that  may  arise 
and  hence  to  formulate  specifications  which  may 
not  need  modifications  in  the  interests  of  both  the 
client  and  contractor.  Under  such  circumstances 
it  is  the  part  of  the  engineer  to  consider  well 
to  what  extent  he  shall  hold  to  the  literal  re- 
quirements of  the  specifications.  It  is  his  first 
duty  to  secure  every  excellence  of  material  and 
structural  procedure  which  the  specifications  call 
for:  on  these  points  there  must  be  no  concession 
and  no  reasonable  contractor  either  desires  or  ex- 
pects it.  There  may  be,  however,  a  wide  legiti- 
mate range  in  opinion  as  to  the  ways  and  means 
of  securing  the   essential   ends   set   forth   in   the 


specifications  and  therein  lies  the  necessity  for  the 
exercise  of  judicial  functions  by  the  engineer. 
It  is  precisely  in  this  part  of  the  work  that  un- 
necessary and  even  inexcusable  friction  so  fre- 
quently arises  between  engineer  and  contractor. 
Even  though  specific  procedures  are  prescribed 
for  the  accomplishment  of  certain  portions  of 
the  work,  if  either  the  contractor  or  the  engineer 
can  independently  or  in  co-operation  devise  more 
effective  procedures  for  the  attainment  of  the 
necessary  ends,  the  mere  letter  of  the  specifica- 
tions should  not  stand  in  the  way  of  obtaining 
such  an  advantage.  It  matters  little  whether  the 
contractor  will  save  expense  by  such  a  procedure 
or  not.  It  is  his  legitimate  object  to  increase 
his  profits  if  he  can  do  so  without  prejudice  to  the 
quality  of  the  work  or  materials.  No  engineer 
goes  beyond  a  reasonable  aiid  proper  conces- 
sion in  considering  a  proposition  of  this  charac- 
ter from  a  contractor  if  he  constantly  keeps  in 
mind  the  real  purpose  of  his  specifications  and 
yields  nothing  which  prejudices  either  the  qual- 
ity of  material  or  efficiency  of  the  work. 

The  specifications  form  a  part  of  the  contract 
which  is  essentially  no  less  important  than  those 
parts  which  secure  payment  for  the  work  done. 
In  fact,  it  may  be  stated  that  the  specifications 
form  the  real  substance  of  the  contract,  the  other 
portions  being  incidental  although  essential,  and 
clearly  the  engineer  cannot  properly  consent  to 
any  modification  which  militates  against  the  real 
spirit  of  the  agreement;  nor  should  a  contractor 
be  permitted  any  modifications  of  procedures,  or 
modifications  in  the  supplying  of  the  materials, 
which  are  not  absolutely  in  harmony  with  the 
same  spirit  of  the  specifications.  Neither  of 
these  observations,  however,  prevents  to  the 
slightest  degree  any  reasonable  modifications 
necessitated  by  conditions  developed  in  the  prog- 
ress of  the  work  and  not  originally  anticipated. 
Such  exigencies  frequently  cannot  be  met  in  a 
reasonable  manner  under  a  drastic,  literal  inter- 
pretation of  contract  conditions.  It  then  becomes 
the  duty  of  the  engineer  to  exercise  broadly  his 
proper  functions  so  as  to  relieve  situations  which 
might  otherwise  be  unreasonable  or  even  intol- 
erable; and  thus  secure,  in  the  completed  work, 
precisely  what  was  really  contemplated  by  the 
specifications.  It  is  only  the  part  of  wisdom  to 
make  specifications  sufficiently  elastic  to  permit 
such  an  enforcement  which,  while  guarding  the 
interests  of  the  client,  is  also  consistent  with  the 
highest  efficiency  in  the  contract  operations  and 
amenable  to  any  exigencies  of  natural  conditions 
that  may  arise. 


The   Street  L^hting  Situation. 


Indications  are  very  plain  that  within  a  short 
time  city  engineers  and  electricians  and  others 
who  represent  the  public  interest  will  be  hard  up 
against  some  new  and  revolutionary  propositions 
in  street  lighting.  At  its  recent  convention  the 
National  Electric  Light  Association  adopted  a 
series  of  specifications  for  street  lighting  which 
are  of  very  grave  import  and  of  which  the 
association  itself  has  probably  hardly  grasped 
the  full  significance.  The  specifications,  printed 
on  page  71  of  this  issue,  on  their  face  look  some- 
what crude,  but  nevertheless  innocent.  In  point 
of  fact,  the  cloven  hoof  of  ill-disguised  commer- 
cialism protrudes  from  their  raiment.  This  jour- 
nal gladly  acquits  the  committee  that  framed 
them  of  wilful  guile  as  a  whole,  yet  it  certainly 
has  managed  to  draw  up  a  document  that  will 
lend  itself  readily  to  ends  which  its  authors 
would  hardly  care  to  stand  for  were  they  plainly 
expressed.  With  malice  toward  none  and  charity 
toward  all,  this  journal  feels  compelled  to  let 
the  cat  out  of  the  bag  and  to  show  the  danger- 
ous issues  that  lurk  in  these  mild-mannered  spe- 
cifications. 

To  go  back  a  little,  street  arc  lighting  up  to 
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•boat  the  year  1898  was  carried  on  to  all  in- 
tents and  parposes  exclusively  by  means  of  the 
^miliar  open  arcs,  of  two  general  patterns,  one 
taking  aboat  9.6  amperes  at  45  to  50  volts  at 
the  arc,  the  other  about  6.8  amperes  at  the  same 
pressure.  The  former  was  known  to  the  trade 
as  the  2,000  c-p.  or  "full"  arc,  the  latter  as  the 
laoo  c-p.  or  "half  arc.  Now,  these  candle- 
power  ratings  were  a  commercial  fiction.  The 
"Mf  arc  gave  a  maximum  candle-power  of 
roughly  i,aoo  when  operating  normally,  throwing 
it  about  45  degrees  below  the  horizontal,  while 
the  "half  arc  gave  somewhat  more  than  half 
this  light  under  the  same  qualifications.  Both 
lights  were  subject  to  considerable  fluctuations 
and  were  weak  in  rays  near  the  horizontal,  so 
that  they  gave  excellent  light  near  the  lamp,  but 
rather  poor  light  at  a  couple  of  hundred  feet 
away. 

In  1898,  the  enclosed  direct-current  arc  pushed 
its  way  to  the  front  This  was  usually  a  6.6 
ampere  arc  taking  about  72  volts.  This  gave  a 
•mailer  maximum  than  the  old  full  arc,  but  a 
more  even  distribution  and  a  steadier  light  It 
required  trimming  only  infrequently  and  there- 
fore saved  much  in  carbons  and  labor,  but  re- 
quired to  be  run  from  arc  machines  similar  to 
those  already  in  use,  which  were  rather  ineffi- 
•dent  The  new  light  was  a  pretty  eflfective  sub- 
stitute for  the  old,  lamp  for  lamp,  and  took 
about  the  same  energy.  In  1894,  the  National 
Electric  Light  Association,  to  simplify  the  situa- 
tion, agreed  to  consider  the  then  standard  open 
arc  to  be  of  2,000  nominal  candle-power  when 
it  took  450  watts  at  the  arc  and  the  usual  lamps 
construed  this  rating  rather  liberally.  On  the 
new  lamps  the  wattage  was  liberal  enough  but 
the  lower  current  density  in  the  arc  lowered  the 
light  to  an  extent  that  was  not  compensated  by 
the  higher  voltage,  and  the  chief  gain  was  in 
steadiness  and  better  distribution.  The  old  wat- 
tage rating  -was  tacitly  retained.  Had  the  mat- 
ter stopped  here  disputes  would  have  been  few, 
but  almost  at  once  the  alternating-current  series 
arc  at  6.6  amperes  appeared,  taking  only  about 
410  watts  at  the  arc.  Now,  alternating-current 
arcs  are  intrinsically  considerably  less  efficient 
light  producers  than  direct-current  arcs  and  this 
alternating-current  lamp  was,  in  spite  of  a  still 
further  improved  distribution,  decidedly  a  less 
eflfective  ilhtminant  than  the  4S0-watt  arcs,  open 
or  enclosed. 

Its  gain  to  the  station  was  considerable,  both 
in  trimming  and  in  the  substitution  of  very  effi- 
cient transformers  for  rather  inefficient  arc  ma- 
chines, and  therefore,  by  hook  and  by  crook,  it 
was  pushed  rapidly  into  use.  Incidentally,  it 
was  a  good  thing  for  the  manufacturers,  since 
the  stations  had  to  secure  a  new  equipment.  It 
wa»  not  a  bad  light  this  6.6  ampere  alternating- 
current  lamp  gave,  and  when  sold  for  what  it 
was  and  not  as  an  equivalent  of  the  old  "full" 
arc,  nobody  was  the  loser.  Most  contracts  spe- 
cified the  lamp  fully  and  fairly  and  the  price 
was  made  satisfactory  to  the  users.  But  later 
came  a  somewhat  insidious  tendency  to  push 
this  lamp  as  an  equivalent  of  the  full  arc,  and 
here  the  trouble  began.  This  attempt  received 
a  severe  setback  in  the  Colorado  Springs  decision 
of  last  winter,  but  at  the  recent  convention,  the 
National  EHectric  Light  Association  attempted  by 
a  rider  upon  its  committee  report  to  resolve 
that  three  quarts  make  a  gallon  by  extending 
its  old  450  watt  rating  to  cover  alternating-cur- 
rent lamps.  Now  a  "standard"  alternating-cur- 
rent series  lamp  pushed  to  450  watts  by  raising 
the  current  or  voltage  a  little  is  distinctly  in- 
ferior for  the  purposes  of  its  use  to  the  direct- 
current  lamp  of  similar  iwattage.  Look  out  for 
it!  There  is  an  altematjng-current  lamp,  taking 
-.^  -— oeres  and  fcV*s  .^00  watts  which  is  up 
1  !.b:  f  powt^r  were  ujhe  direct-current  lamp, 
%  »w,  to   side-step  the 


difficulties  of  this  situation,  the  commitfee  re- 
solved that  instead  of  a  watt  or  candle-power 
specification,  street  lighting  should  be  sold  by 
illumination,  saying  very  truly  that  illumination 
is  the  end  of  street  lighting  and  hence  should  be 
ultimately  the  goods  delivered.  Unhappily,  illu- 
mination on  the  street  is  measured  only  with 
very  great  difficulty,  so  that  it  will  produce  un- 
limited litigation  as  the  subject  of  contracts, 
while  wattage  or  standard  candle-power  can  be 
measured  with  relative  ease. 

Had  the  committee  stopped  here  it  would 
simply  have  endorsed  a  logical  but  somewhat 
impracticable  method.  It  went  on,  however,  to 
specify  that  the  lamps  should  be  rated  solely 
by  the  light  given  at  a  distance  of  not  less  than 
200  feet,  that  is,  by  the  light  given  nearly  hori- 
zontally, utterly  irrespective  of  the  perhaps  very 
brilliant  results  over  three-quarters  of  an  acre 
or  so  of  ground  nearer  the  lamp.  Right  here, 
kitty  pops  out.  A  new  form  of  arc,  the  so-called 
luminous  arc,  has  been  devised  and  is  being  in- 
troduced, which  throws  its  maximum  light  very 
near  the  horizontal.  It  is  highly  efficient  and, 
if  measured  in  the  way  proposed  by  the  commit- 
tee, will  enable  an  illumination  specification  at 
200  feet  distance  to  be  met  at  an  expenditure  of 
little  more  than  half  the  energy  of  the  usual  arcs, 
at  the  cost,  however,  of  the  brilliant  eflfects  pro- 
duced by  common  arcs  at  shorter  distances. 

The  luminous  arc  has  many  good  qualities  and 
will  surely  make  a  place  for  itself,  but  let  it 
be  sold  for  just  what  it  is,  and  not  by  means 
of  a  disingenuous  method  of  comparison.  The 
luminous  arc  gives  a  capital  distribution  for 
street  purposes,  but  one  can  ill  afford  to  ignore 
the  light  given  within  200  feet,  since  only  within 
that  distance  of  any  commercial  arc  yet  produced 
does  the  illumination  rise  to  a  value  that  is  of 
much  use  for  seeing  purposes.  The  German 
Association  of  Lighting  Engineers  rates  arcs  on 
their  mean  lower  hemispherical  candle-power, 
thus  taking  full  account  of  the  total  flux  of  light 
available  on  the  street  This  plan  perhaps  overr 
values  light  close  to  the  lamp  but  it  is  far  fairer 
than  that  proposed  by  the  National  Electric  Light 
Association's  committee  and  is  not  open  to  the 
objection  of  deliberately  favoring  a  particular 
form  of  lamp  at  the  expense  of  all  others.  When 
a  proposition  for  changing  the  street  lighting 
system  arises  it  is  up  to  those  who  guard  the 
public  interests  to  see  that  they  are  not  persuad- 
ed to  pay  for  light  which  they  do  sot  get  If 
highly  efficient  lamps  are  available  they  should 
be  so  freely  used  as  to  raise  the  general  average 
of  illumination   instead  of  lowering  it. 


Building  a  New  City. 

The  industrial  city  which  the  United  States 
Steel  Corporation  is  building  at  Gary,  Ind.,  to 
provide  homes  for  the  employees  of  the  immense 
new  steel  mills  under  construction  at  that  place, 
is  being  developed  according  to  a  broad  general 
plan  of  greater  scope  than  heretofore  attempted 
for  such  a  community  in  this  country,  if  not 
in  the  world.  The  new  steel  plant  will  have 
12,000  to  15,000  employees  soon  after  it  is  started. 
The  Steel  Corporation  also  controls  seven  miles 
of  water-front  on  Lake  Michigan,  extend<>^g 
from  Gary  to  Indiana  Harbor,  which  it  is  ex- 
pected will  be  occupied  almost  entirely  compara- 
tively soon  by  the  plants  of  the  subsidiary  com- 
panies or  by  those  of  allied  industries.  As  a  mat- 
ter of  fact,  the  American  Car  &  Foundry  Company 
has  already  decided  to  erect  a  plant  in  the  vicin- 
ity of  Gary  which  will  give  employment  to  about 
3,000  men.  Mill  towns  in  this  country,  in  which 
no  outside  interests  are  centered,  have  a  gen- 
eral population  of  about  five  to  each  mill  worker. 
On  this  basis,  the  population  of  Gary  ought  to 
be    in    the    neighborhood    of   75,000   within    two 


years.  The  plans  for  the  new  town  contemplate, 
however,  that  latter  will  be  the  residential  center 
for  the  great  industrial  district  which  is  certain 
to  be  developed  at  the  lower  end  of  Lake  Michi- 
gan on  account  of  the  possibility  of  shipping 
iron  ore  by  water  from  the  mines  around  Lake 
Superior  directly  to  the  furnaces,  and  by  the  short 
haul  from  the  extensive  coal  fields  in  Illinois 
and  Indiana. 

An  idea  of  the  scope  of  the  municipal  im- 
provements and  public  service  systems  for  this 
community,  which  it  is  expected  will  have  an 
important  part  in  the  development  of  the  new 
industrial  district,  may  be  obtained  from  a  de- 
scription published  elsewhere  in  this  issue  of 
The  Engineering  Record.  From  this  description 
it  is  evident  that  the  best  of  modern  engineering 
practice  has  been  applied  in  the  design  and  con- 
struction of  these  improvements  and  service  sys- 
tems. Many  interesting  and  novel  questions  arise 
in  planning  and  building  such  a  city  as  Gary, 
and  it  might  be  considered  that  in  this  case  the 
opportunity  would  be  presented  for  improved 
and  original  methods  of  providing  for  urban 
population.  At  the  same  time,  when  the  arrange- 
ments which  have  been  developed  for  the  benefit 
of  existing  communities  are  investigated,  it  is 
apparent  that  they  cannot  be  varied  to  any  ap- 
preciable degree  without  occasioning  unreason- 
able cost,  unexpected  inconvenience,  or  the  crea- 
tion of  new  and  undesirable  conditions.  The 
adoption  of  numerous  innovations  in  the  arrange- 
ment of  diflferent  features  of  the  public  service 
systems  at  Gary  has  been  practicable,  neverthe- 
less, and  advantage  has  been  taken  of  these  pos- 
sibilities in  the  work  that  has  been  done. 

The  expense  of  all  the  improvements  which 
have  been  undertaken  is  borne  entirely  by  the 
Steel  Corporation  and  is  added  to  the  cost  of 
the  business  and  residence  lots.  These  lots  are 
sold  subject  to  .reasonable  building  restrictions 
that  are  designed  to  regulate  the  character  of 
the  city  and  of  different  districts  in  it.  Contrary 
to  the  general  conception,  the  Steel  Corporation 
will  exercise  no  further  paternalism  over  Gary, 
which  will  not  differ  in  its  government  from  any 
existing  city  incorporated  under  the  laws  of 
Indiana,  except  that  it  is  to  be  finished  before 
being  occupied.  The  outcome  of  providing  such 
a  complete,  modern  and  substantial  city  as  is 
being  built  under  these  conditions  by  the  Steel 
Corporation  for  its  employees  will  be  of  no  small 
degree  of  interest.  The  undertaking  is  practi- 
cally certain  to  be  successful,  nevertheless,  be- 
cause it  should  be  borne  in  mind  that  before  the 
new  steel  plant  and  other  industrial  plants  which 
may  locate  in  its  vicinity  can  compete  for  labor, 
or  for  skilled  labor,  at  least,  with  industries  in 
settled  communities  a  satisfactory  place  of  resi- 
dence must  be  provided  in  the  practically  bar- 
ren sand  wastes  of  northern  Indiana. 


Notes  and  Comments. 


A  Building  Partially  Collapsed  in  San  Fran- 
cisco early  this  month,  but  up  to  the  present  time 
there  have  been  no  indications  of  a  massing  of 
technical  experts  and  photographers  to  describe 
and  illustrate  every  detail  of  the  design  and  of  the 
wreckage,  although  a  number  of  men  were  hurt. 
Possibly,  the  fact  that  the  structure  was  steel 
rather  than  reinforced  concrete  may  be  an  expla- 
nation of  the  lack  of  interest  shown  in  the  ac<3- 
dent  by  esteemed  contemporaries.  Just  why  they 
have  spasms  over  similar  insignificant  accidents 
with  reinforced  concrete  and  disregard  them 
when  other  building  materials  are  concerned  is  a 
puzzling  conundrum.  The  accident  in  this  case 
was  apparently  due  to  the  removal  of  bracing 
before  enough  rivets  were  driven ;  something 
likely  to  happen  with  any  kind  of  construction 
when  work  is  being  driven  at  high  speed  and  rigfid 
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inspection  is  not  maintained.  Every  builder  knows 
the  danger  and  tries  to  avoid  it,  but  foremen  will 
occasionally  take  the  risk  of  loosening  up  supports 
too  early  and  a  collapse  sometimes  occurs.  It 
hardly  seems  likely  that  deep  technical  sermons 
will  be  preached  on  this  accident  or  the  use  of 
steel  on  the  Pacific  Coast  will  be  at  all  affected 
by  it,  but  had  it  been  a  concrete  floor  that  dropped 
what  a  fine  stir  it  would  have  made  in  the  trade 
press. 


The  Postponement  of  Road  Improvements 
owing  to  the  unwillingness  of  those  paying  for 
them  to  have  their  lives  endangered  by  automo- 
bile scorchers  was  briefly  mentioned  last  week. 
The  subject  is  one  that  deserves  a  good  deal  of 
attention.  The  most  destructive  user  of  ma- 
cadamized roads  is  'unquestionably  the  automo- 
bile, and  the  time  is  fast  approaching  when  some 
method  of  making  the  owners  of  motor  cars 
pay  a  fair  proportion  of  the  maintenance  ex- 
penses for  highways  will  have  to  be  rigidly  en- 
forced. The  reasonable  use  of  the  roads  by  au- 
tomobiles is  a  distinctly  legitimate  matter,  but, 
their  unreasonable  use  is  something  entirely  dif- 
ferent. There  is  some  difference  of  opinion  be- 
tween road  engineers  concerning  the  effect  on 
highways  of  cars  when  running  at  high  ahd  at 
low  speeds.  Some  engineers  consider  that  a 
speed  of  25  miles  per  hour  or  less  does  not 
work  much  injury,  while  others  hold  that  the 
rate  of  speed  of  the  car  makes  very  little  differ- 
ence. It  goes  without  saying,  however,  that  a 
car  habitually  run  at  high  speed  covers  so  much 
more  ground  that  it  is  more  destructive  than 
one  which  is  run  a  shorter  distance  owing  to  its 
lower  power,  and  on  this  account  there  is  some 
justification  for  the  tendency  to  tax  cars  ac- 
cording to  their  horse  power  rating. 


The  Jump  in  Valuation  of  real  estate  wanted 
for  public  improvements  is  one  of  the  interesting 
features  connected  with  the  prosecution  of  any 
large  undertaking  involving  the  condemnation  of 
land.  The  taxpayers  of  the  city  of  New  York 
have  become  accustomed  to  such  large  payments 
for  property  needed  for  the  public  works  that 
the  enormous  prices  they  are  sometimes  forced 
to  pay  do  not  arouse  the  general  condemnation 
they  should.  The  Board  of  Water  Supply  has 
evidently  felt  that  the  expenses  for  land  con- 
nected with  its  works  for  bringing  water  from 
the  Catskill  Mountains  will  be  so  high  anyway 
that  every  flagrant  case  of  hold-up  should  be 
made  public.  Accordingly,  one  of  the  New  York 
papers  last  week  published  an  illustrated  descrip- 
tion of  some  property  belonging  to  a  man  named 
Le  Vino,  situated  on  the  line  of  the  proposed 
Croton  Aqueduct,  for  which  the  sum  of  $545,000 
is  asked.  It  is  claimed  that  this  property  in- 
cludes a  railway,  a  valuable  medicinal  spring 
with  improvements  connected  with  it,  and  a  nat- 
ural park.  All  these  things  are  shown  by  photo- 
graphs to  be  mere  fakes  and  the  man  is  now 
the  laughing  stock  of  everybody  who  takes  any 
interest  in  public  affairs.  It  is  to  be  hoped  that 
such  a  course  will  be  followed  with  every  other 
flagrant  attempt  to  extort  ridiculously  large  sums 
from  the  city  in  connection  with  the  new  water 
works.  There  is  nothing  so  much  disliked  by 
the  man  trying  to  pry  open  the  public  treasury 
as  publicity,  and  the  Board  of  Water  Supply 
should  continue  i^s  course  of  giving  out  illus- 
trated information  regarding  these  extraordinary 
properties  for  which  enormous  sums  are  de- 
manded by  their  owners. 
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suitable  for  concrete  and  highway  work  will  be 
equally  prized.  A  few  far-sighted  people  have 
already  bought  quarries  and  erected  plants  for 
crushing  rock  for  sale  as  a  commercial  product, 
but  the  present  price  of  broken  stone  in  the  vicin- 
ity of  many  cities  indicates  that  more  plants  can 
be  constructed  without  materially  affecting  the 
market.  Any  attempt  to  get  out  rock  economi- 
cally from  most  of  the  little  beds  developed  for 
small  pieces  of  work  is  entirely  out  of  the  ques- 
tion. The  cost  of  quarrying  and  breaking  the 
stone  is  quite  high  and  the  expense  of  trans- 
porting it  to  its  place  of  use  is  generally  equally 
high,  so  that  it  is  often  the  case  that  a  con- 
tractor can  purchase  broken  stone  from  a  large 
crushing  plant  many  miles  distant  cheaper  than 
he  can  obtain  it  from  some  small  ledge  in  the 
vicinity.  At  present  most  contractors  and  dealers 
in  broken  stone  zealously  guard  the  cost  of  such 
material,  but  it  is  well  established  that  the  ex- 
pense of  quarrying  and  crushing  stone  is  ex- 
tremely low  when  the  work  is  done  according  to 
a  carefully  arranged  plan  and  with  plant  de- 
signed be  somebody  who  appreciates  not  only 
the  special  conditions  of  rock  breaking  on  a  large 
scale,  but  also  the  importance  of  such  items  of 
expense  as  interest  charges,  depreciation  and  the 
like.  It  is  reasonable  to  say  that  some  of  the 
neglected  ledges  in  the  more  populated  sections 
of  the  country  will  become  as  valuable  assets 
as  the  undeveloped  water  powers  which  have  but 
recently  begun  to  attract  attention. 


The  Broken  Stone  Industry  seems  likely  to 
develop  before  long  in  a  way  that  will  surprise 
a  good  many  people.  A  good  bank  of  building 
sand  has  lonpf  been  recognized  as  a  valuable  asset. 
but   it  will   not  be  long  before  a  ledge  of  rock 


The  Board  of  Experts  appointed  by  the  Inter- 
state Commerce  Commission  to  investigate  the 
value  of  safety  devices  on  railways  is  thoroughly 
well  qualified  for  its  task.  At  the  present  time 
such  devices,  especially  signal  systems,  are  so 
closely  associated  with  various  commercial  in- 
terests that  independent  investigations  are  very 
much  needed.  There  is  no  question  about  the 
value  of  most  of  these  appliances,  but  there  is 
considerable  lack  of  definite  information  con- 
cerning their  field  of  satisfactory  usefulness. 
There  is  also  much  misinformation  floating  about 
concerning  just  what  safety  appliances  can  ac- 
complish. Oftentimes,  after  an  accident,  there 
is  a  strong  feehng  manifested  in  newspapers  that 
sufficient  or  proper  safety  appliances  were  not  at 
hand,  whereas  railway  men  will  generally  ac- 
knowledge in  private  conversation  that  the 
trouble  was  due  to,  some  employee's  carelessness. 
This  misapprehension  has  sometimes  been  un- 
questionably increased  by  attacks  on  the  railroad 
where  the  accident  occurred  by  men  who  have 
probably  had  their  passes  cut  off  in  the  past  and 
wish  to  get  even.  The  way  in  which  newspapers 
hail  them  as  experts  seems  to  be  some  recom- 
pense for  the  fact  that  they  no  longer  travel  for 
nothing  on  roads  where  their  transportation  was 
formerly  furnished  free.  The  work  of  the  Board 
of  Experts  is  consequently  of  deep  interest  to 
the  traveling  public,  and  it  is  to  be  hoped  that 
the  Board  will  issue  progress  reports  from  time 
to  time  so  that  a  knowledge  of  what  it  is  doing 
may  be  had.  Such  investigations  will  clear  up 
the  uncertainty  regarding  about  only  three-tenths 
of  the  railroad  accidents,  and  it  would  be  a  very 
good  thing  indeed  if  more  railroad  systems  than 
the  Harriman  lines  were  to  adopt  the  method 
of  publicity  regarding  accidents  which  Mr.  Krutt- 
schnitt  recently  announced.  On  that  system  it 
is  held  that  personal  responsibility  for  accidents, 
whether  officers  or  laborers,  should  be  known  to 
the  public.  It  has  been  determined  that  there 
must  be  a  closer  observance  of  rules  and  greater 
respect  for  danger  signals  than  is  now  obtained 
from  employees.  The  method  of  accomplishing 
this  which  the  officers  of  the  company  have 
adopted  is  to  give  the  widest  publicity  to  every 
accident.  It  will  be  recalled  that  this  view  was 
expressed  in  a  signed  editorial  by  Mr.  Joseph 
Ramsay,  Jr.,  published  in  The  Engineering  Rec- 
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ord  two  years  ago.  Mr.  Ramsay  pointed  out 
that  until  it  is  possible  to  secure  laws  which 
will  make  railway  employees  legally  responsible 
for  accidents  due  to  their  negligence  or  careless- 
ness, it  is  hardly  posible  to  insure  much  greater 
safety  to  travelers  than  is  now  afforded.  So 
long  as  train  crews  can  not  be  punished  for 
accidents  due  to  their  carelessness,  it  is  not 
worth  while  to  expect  any  very  great  increase  in 
safety  from  mechanical  appliances  except  on 
roads  which  have  not  yet  adopted  them  to  the 
extent  their  traflfic  warrants. 


A  New  Educational  Scheme  called  a  co-op- 
erative  course   in    engineering   has   been   estab- 
lished   under    the    direction    of    Prof.    Hertnan 
Schneider,  dean  of  the  College  of  Engineering 
at  the  University  of  Cincinnati.    It  is  a  six-year 
course,    during   which   the   students   work   alter- 
nate weeks  in  local  shops  throughout  the  scho- 
lastic year  and  full  time  in  the  summer.     They 
have  a  week's  vacation  at   Christmas  and  two 
or  three  weeks  during  the  summer.     The  prac- 
tical work  at  the  shop  is  stated  to  be  as  carefully 
planned  as  the  theoretical  work  at  the  university, 
and  the  students  are  paid  about  $2,000  for  this 
work  during  the  six  years.     The  students  who. 
take  the  electrical  course  and  work  at  the  shops 
of  the  Bullock  Electric  Co.  spend  the  first  year 
in  the  foundry,  the  next  year  and  a  half  in  the 
machine  shop,  the  next  two  years  in  the  grad- 
uate-apprentice course,  and  the  subsequent  time 
in  the    drafting  room  and  sales  office.     The  aim 
of  the  course  is,  according  to  Prof.  Schneider's 
paper  before  the   Society  for  the  Promotion  of 
Engineering  Education,  not  to  make  a  so-called 
"pure"  engineer,   but  to  make   an   engineer   able 
to    take    an    important    position    in    commercial 
work.     The  course  is  the  result  of  an  investiga- 
tion which  showed  that  a  great  majority  of  engi- 
neering graduates    are   employed   in   commercial 
production,   whereas  the  present  college  courses 
were  considered  to  contemplate  only  "pure  engi- 
neering."   The  advantages  claimed  for  this  new 
educational  course  are  that  the  extra  two  years 
give  the  student  plenty  of  time  to  assimilate  the 
theory  he  learns  under  the  direction  of  his  pro- 
fessors, the  shop  work  has  a  valuable  effect  on 
the  application  of  the  theoretical  studies  he  has 
carried   through,  the   work  is  a  change   for  the 
student    and    valuable   as    physical    exercise,    the 
student  gains  a  knowledge  of  phases  of  the  labor 
problem  which  he  cannot  obtain  except  by  work- 
ing in  shops,  and,  finally,  he  learns  to  appreciate 
the  importance  of  time  in  all  commercial  work. 
The  course  is  an  interesting  innovation  and  the 
results  of  it  will  be  followed  with  much  curiosity, 
particularly  if  it  is  carried  forward  long  enough 
so  that  the  future  careers  of  the  graduates  from 
it  can  be  studied.     In  one  sense,  it  is  a  return 
to    some   of   the   ideas    which    were    firmly   held 
when  technical  colleges  were  established  in  this 
country,  for  the  attention  given  to  shop  practice  is 
out  of  proportion  to  what  is  considered  desirable 
in  most   colleges.     If  the  object   of  a   technical 
school  is  to  turn  out  shop   superintendents  and 
managers,  then  it  is  safe  to  say  that  the  course 
is  likely  to  prove  successful,  for  only  those  fitted 
by   temperament   and   ability   are   likely   to   take 
its  full  six  years  of  work.     On  the  other  hand 
it  may  be  questioned  whether  so  much  shop  prac- 
tice is  of  any  value  to  a  good  ihany  engineers,  for 
it  seems  to  be  pretty  well  established  by  experi- 
ence that  excellent  designing  engineers   may  be 
trained  in  the  drafting  rooms  of  establishments 
from  students  who  have  never  had  shop  practice. 
It  is   safe  to   say  that  not   one   architect   in  a 
hundred   can   do  a  good   job  of   plastering,   yet 
all  are  perfectly  competent  to  prepare  the  speci- 
fications and  the  drawings  for  such  work.    Prob- 
ably verv  few  of  the  best  designers  of  electrical 
machinery  at   the  present  time  have   the   ability 
to   themselves   execute   their   designs   in   a   shop. 
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THE   MUNICIPAL  WORKS  OF  GARY,  IND. 


The-  dty  which  is  being  built  in  connection 
with  the  new  plant  of  the  United  States  Steel 
Corporation  at  Gary,  InA,  will  have  on  the 
whole  what  are  believed  to  be  the  most  com- 
plete and  extensive  municipal  improvements  and 
public  senice  systems  that  have  ever  been  pro- 
vided for  a  new  community.  The  new  steel  plant 
will  occupy  a  site  about  one  mile  square  on  the 
shore  of  Lake  Michigan  at  the  extreme  south- 
em  end  of  the  latter,  26  miles  from  the  central 
business  section  of  Chicago,  and  12  miles  from 
the  South  Chicago  plant  of  the  United  Steel  Cor- 
poration. This  corporation  owns  seven  miles  of 
water  front  extending  along  the  lake  to  the  west 
from  Gary  to  Indiana  Harbor,  the  ultimate  plan 
being  to  establish  on  this  property  the  plants  of 
allied  industries,  as  well  as  those  of  subsidiary 
companies  of  the  steel  corporation.  In  fact,  at 
least  one  large  independent  manufacturing  plant 
employing  3,000  operatives  has  already  been 
located  in  the  immediate  vicinity  of  Gary,  the 
American  Car  &  Foundry  Co.  having  decided 
to  erect  such  a  qjant. 

The  city  of  Gary  is  entirely  distinct  from  the 
new  steel  plant,  both  in  regard  to  location  and 
ownership.  The  site  is  immediately  in  the  rear 
of  the  steel  plant,  a  sluggish  stream,  called  the 
Grand  Calumet  River,  separating  them.  The 
land  on  which  the  city  is  built,  and,  in  fact,  all 
of  the  land  in  that  vicinity  consists  of  pure  lake 
sand,  which  lies  in  a  series  of  alternate  ridges 
and  hollows,  roughly  parallel  to  the  shore  line 
of  the  lake.  The  tops  of  the  ridges  are  25  to  45 
ft  above  the  water  level  of  the  lake,  the  gen- 
eral elevation  of  the  hollows  being  12  to  20  ft 
above  that  level.  The  land  was  originally  covered 
with  a  scanty  growth  of  vegetation  and  small 
oak  trees,  for,  except  in  some  of  the  hollows, 
soil  was  almost  entirely  lacking. 

The  construction  on  such  a  site  of  a  city  which 
would  provide  a  desirable  place  of  residence  for 
the  families  of  the  large  number  of  mill  opera- 
tives to  be  employed  in  the  new  plant,  involved 
a  great  expense  for  preliminary  grading  before 
any  municipal  improvements  could  be  made  or 
public  ser\ice  systems  installed.  It  was  im- 
peratively necessary,  nevertheless,  to  afford 
homes  for  the  12,000  to  15,000  employees  which 
will  be  required  from  the  start  in  the  new  steel 
plant  alone,  and  for  the  population  which  is  ex- 
pected to  be  drawn  to  the  city  by  other  industries 
in  the  vicinity.  In  fact  since  these  various  in- 
dustries will  have  to  compete  for  workmen  with 
settled  communities  in  which  all  conveniences 
are  available,  the  new  city  had  to  be  a  desirable 
and  attractive  place  in  which  to  live. 

The  town  site  was  purchased  in  the  first  place 
by  the  steel  corporation,  by  which  it  was  divided 
according  to  what  is  considered  to  be  the  most 
satisfactory  arrangement  for  an  industrial  town. 
Although  the  topography  of  the  site  of  the  city 
was  very  irregular,  uniform  grades  for  the 
streets  and  alleys  were  adopted,  the  streets 
varying  from  19  to  25  ft  above  lake  level,  with 
the  grades  of  the  building  lots  still  higher,  so 
that  contrary  to  the  general  conception  the  new 
town  is  well  above  the  lake.  The  adoption  of 
these  uniform  grades  necessitated  several  million 
cubic  yards  of  sand  to  be  moved  to  reduce  the 
sand  dunes  and  to  fill  the  hollows  and  the  water- 
ways of  the  small  sluggish  creeks  which  traversed 
the  site.  As  little  of  the  sand  had  to  be  moved 
any  distance,  the  grading  has  all  been  done  with 
dump  cars  and  horses,  and  with  clam-shell 
buckets  handled  by  traveling  stiff-leg  derricks 
with  long  booms. 

The  streets  of  the  city  are  laid  out  on  the 
gridiron  system.  A  principal  business  street,  100 
ft    wide,   called    Broadway,   extends   due    south 


from  a  bridge  which  forms  the  entrance  to  the 
steel  works  through  the  center  of  the  first  sub- 
division of  lots  that  has  been  made;  a  second 
business  street,  80  ft.  wide,  called  Fifth  Ave., 
intersects  this  loo-ft.  street  at  right  angles  near 
the  middle  of  the  subdivision.  The  lots  on  both 
these  streets  are  25  ft.  wide  and  all  face' at  the 
rear  on  an  alley,  30  ft.  wide.  As  all  other 
streets  in  the  subdivision  are  reserved  for  resi- 
dences, the  business  houses  will  be  concentrated 
on  these  two  streets,  the  intersection  of  which 
is  being  made  the  commercial  center  of  the  city 
by  the  erection  of  large  permanent  business 
buildings,  frame  buildings  being  prohibited  on 
these  two  streets.  The  residence  streets  are  all 
uniformly  60  ft  wide,  with  alleys  20  ft  wide 
between  each  two  streets.  The  blocks  in  the 
residence   districts   are   270x450   ft.   and    270x630 
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ft  in  plan,  making  the  depth  of  the  lots  125  ft, 
when  the  20-ft  alleys  are  considered,  the  width 
of  the  lots  being  25  or  30  ft  Space  has  been  re- 
served in  these  districts  for  two  recreation  parks, 
one  on  each  side  of  Broadway,  the  two  being 
separated  about  J4  mile.  One  of  these  parks 
covers  an  area  of  four  city  blocks,  and  the  other 
an  area  of  two  blocks. 

Unlike  many  other  similar  communities 
which  have  been  started  in  the  vicinity  of  large 
industries  in  this  country,  the  greater  part  of  the 
lots  along  the  two  business  streets  in  Gary  were 
offered  for  sale  with  quite  strict  requirements, 
which  are  calculated  to  prevent  any  land-job- 
bing schemes  and  to  produce  a  desirable  busi- 
ness district,  free  from  the  objections  so  com- 
mon to  such  districts  in  factory  towns.  The  cor- 
poration reserved  the  balance  of  the  lots  on  these 
streets,  however,  including  a  number  of  the 
more  desirable  business  sites,  and  is  erecting  on 
them  modern,  substantial  brick  and  stone  build- 
ings for  banks,  hotels,  a  theater,  and  so  forth. 
The  residence  districts,  on  the  other  hand,  be- 
ing entirely  reserved  for  homes  for  the  employees 
of  the  steel  corporation,  will  be  free  from  busi- 
ness concerns  of  every  kind.  The  houses,  which 
are  being  erected  by  the  corporation  for  its  em- 
ployees vary  in  cost  from  $2,000  to  $15,000  each, 
and  will  be  sold  to  the  employees  at  cost.  About 
500  such  houses  are  now  under  construction,  one 
company  having  contracts  for  over  $5,000,000 
worth  of  these  dwellings.  A  noticeable  feature 
of  these  houses  is  that  over  fifty  different  de- 
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signs  were  employed,  but  as  no  two  houses  in 
the  same  locality  have  the  same  treatment,  the 
architecture  of  all  is  apparently  different.  The 
lots  on  the  residence  streets  are  wide  enough 
and  the  houses  are  far  enough  back  from  the 
sidewalk  line  to  present  the  appearance  of  a 
first-class  suburban  town.  Cheaper  homes  and 
large  boarding  houses  for  the  day  laborers  are 
also  being  erected  in  one  Section  of  the  city, 
but  the  restrictions  governing  the  erection  and 
maintenance  of  these  structures  are  such  as  to 
bring  them  far  above  the  average. 

Street  Pavements.— The  two  principal  business 
streets,  Broadway  and  Fifth  Ave.,  are  paved  with 
concrete;  the  remainder  of  the  streets  of  the 
present  subdivision  are  being  paved  with  mac- 
adam. The  concrete  pavement  on  Broadway  is 
66  ft.  wide  between  curbs  and  is  flanked  on  each 
side  by  a  concrete  sidewalk,  17  ft,  in  width, 
which  extends  to  the  building  line.  The  pave- 
ment is  omitted  for  a  width  of  20  ft  along  the 
longitudinal  center  line  of  the  street  to  provide 
for  the  track  structure  of  a  double-track  street 
railway  which  is  to  be  built  the  length  of  the 
street  A  concrete  curb,  6  in.  wide  at  the  top, 
12  in.  wide  at  the  base  and  18  in.  high,  is  placed 
along  each  side  of  this  space  for  the  car  tracks, 
the  front  face  of  these  curbs  being  vertical  so 
the  track  structure  will  be  entirely  independent 
of  the  pavement.  Fifth  Ave.  is  being  paved 
with  concrete  to  a  width  of  46  ft.  between  curbs. 

The  concrete  pavement  which  is  being  laid 
on  these  two  business  streets  of  the  city  has  a 
total  thickness  of  7  in.,  made  up  of  a  5-in.  base 
course  of  i  :2 14  concrete  covered  with  a  finish- 
ing coat  of  about  5  7  mortar.  The  base  consists 
of  I  part  Universal  Portland  cement,  2  parts 
coarse  sand  and  4  parts  crushed  limestone  rang- 
ing in  size  from  H-in.  to  i-in.  pieces.  The  finish- 
ing coat  consists  of  5  parts  Universal  Portland 
cement  to  7  parts  red  granite  screenings.  The 
surface  of  this  finishing  coat  is  marked  into 
4Hx9-in.  blocks  by  grooves,  14  in.  wide  and  ^ 
in.  deep,  this  marking  extending  transversely 
across  the  pavement.  Joints,  i  in.  wide,  which 
extend  entirely  through  the  pavement  are  placed 
across  the  street,  75  ft  apart,  to  allow  for  ex- 
pansion and  contraction,  these  joints  being  filled 
with  asphalt  mastic. 

A  combined  concrete  curb  and  gutter  is  placed 
along  each  side  of  the  pavement,  a  i-in.  joint  be- 
ing left  between  the  ■  edge  of  the  pavement  and 
the  curb  and  gutter.  A  true  joint  is  placed  in 
the  curb  every  6  ft  and  a  joint  extends  through 
both  curb  and  gutter  every  24  ft  Where  the 
sidewalks  extend  out  to  the  curb  a  l-in.  joint  is 
made  between  them  and  the  curb.  The  curbs 
are  formed  into  steps  at  the  street  intersections, 
and  at  the  corners  special  joints  are  provided 
in  the  curbs  to  prevent  the  latter  being  displaced 
or  cracked.  The  street  grades  are  arranged  to 
carry  the  drainage  to  the  center  of  the  blocks, 
thus  avoiding  a  high  step  at  the  street  cross- 
ings. 

The  natural  bed  of  sand  on  which  the  pave- 
ments are  laid  is  merely  leveled  to  conform  to  the 
grade  of  the  pavement  and  the  base  course  of 
concrete  is  laid  directly  on  this  natural  sand 
bed.  The  concrete  in  most  of  the  pavement  that 
has  been  laid  was  mixed  by  hand,  but  a  concrete 
mixer  is  used  for  the  work  that  is  now  in  prog- 
ress. The  finishing  coat  is  laid  immediately  fol- 
lowing the  placing  of  the  base  course,  in  order  to 
insure  a  bond  between  the  two.  The  marking 
of  the  finishing  coat  is  done  before  the  latter 
has  taken  an  initial  set  This  marking  is  done 
by  men  working  on  a  traveling  bridge  which 
spans  the  pavement  and  runs  on  wheels  on  the 
gutters.  Four  men  have  marked  as  high  as 
6,000  sq.  ft.  in  a  day  when  working  from  this 
trestle. 
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In  all,  nearly  three  miles  of  the  concrete  pave- 
ments are  being  laid.  The  pavement  on  a  por- 
tion of  Broadway  over  3,000  ft.  long  was  laid 
last  season;  Fifth  Ave.  is  now  being  paved  for 
a  length  of  nearly  V/i  miles.  The  paving  is  be- 
ing done  by  the  Rudolph  S.  Blome  Co.,  of  Chi- 
cago, and  is  very  similar  to  a  large  amount  of 
such  work  which  has  been  done  by  this  company. 
Descriptions  of  some  of  these  concrete  pave- 
ments in  Chicago  built  in  this  manner  were 
printed  in  The  Engineering  Record  for  June 
9,  1906. 

The  60-ft.  residence  streets  of  the  city  are  be- 
ing paved  with  macadam  to  a  width  of  28  ft. 
between  curbs,  thus  leaving  a  space,  17  ft.  wide, 
between  the  curb  and  the  lot  line.  This  space 
is  divided  into  a  7.S-ft.  parking  next  to  the  curb. 
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placed  at  one  corner  of  the  larger  city  park.  It 
will  be  constructed  of  heavy  masonry  according 
to  a  design  that  will  render  it  an  ornament  to 
the  park.  The  water  will  be  drawn  from  the 
intake  tunnel  by  large  centrifugal  pumps  which 
will  lift  it  to  a  water  tower,  125  ft.  high.  This 
tower  will  be  built  of  steel  and  masonry,  conform- 
ing in  architectural  design  with  the  surround- 
ings. The  punips  will  be  driven  by  electric  mo- 
tors supplied  by  a  large  electrical  generating 
station  in  the  steel  mills,  the  original  source  of 
power  being  gas  engines  operating  on  waste 
gases  from  the  blast  furnaces.  The  combined 
capacity  of  the  pumps  will  be  about  20,000,000 
gals.,  the  plant  being  so  arranged  that  under 
ordinary  conditions  water  will  be  furnished  at 
a  pressure   of  50  lb.   per   square  inch,   while   in 
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block  being  provided  with  four  hydrants,  one 
at  the  middle  of  each  of  its  four  sides.  These 
hydrants  are  connected  to  the  distribution  mains 
in  the  alleys  by  pipes  extending  through  the  lots, 
so  the  pavement  does  lyjt  have  to  be  crossed  to 
reach  them. 

The  whole  water-works  system  has  been  de- 
signed so  provision  may  easily  be  made  for  a  sup- 
ply for  a  considerable  addition  to  the  population 
and  to  the  size  of  the  city.  The  capacity  of  the 
pumping  station  may  be  increased  readily  and 
large  feeder  pipes  xadiate  from  the  station  to 
the  borders  of  the  present  subdivision,  in  order 
that  water  may  be  furnished  to  additional  sub- 
divisions from  this  station. 

The  distribution  mains  were  all  laid  to  a  depth 
of  5  ft.  below  the  established  grades.  The  ir- 
regular character  of  the  site  required  a  large 
amount  of  grading  to  be  done  in  the  alleys  be- 
fore the  pipes  could  be  laid.  Grading  and  pipe 
laying  were  started  in  October  last,  and  were 
carried  on  simultaneously  during  the  winter,  the 
work  being  now  practically  completed.  As  the 
grading  was  all  in  the  fine  sand,  the  pipe  laying 
could  follow  it  quite  closely  where  necessary. 
Where  the  pipes  were  laid  across  low  places  in 
"which  the  grade  was  to  be  raised  they  were  placed 
on  small  wooden  bents  pending  the  filling  of  the 
low   areas    with    sand. 

The  intake  tunnel  will  require  some  time  to 
complete,  so  a  temporary  water  supply  is  ob- 
tained  from   six  6-in.   wells   driven   in  the  sand 


then  a  4-ft.  granolithic  sidewalk,  with  a  S.S-ft. 
grass  plot  between  the  latter  and  the  lot  line. 

The  macadam  pavement  is  laid  on  a  layer  of 
slag  which  is  6  in.  thick  at  the  curbs  and  10  in. 
thick  at  the  center  of  the  pavement.  This  slag 
is  laid  directly  on  the  natural  sand,  and  over 
it  is  placed  a  layer  of  i-in.  crushed  granite 
varying  in  thickness  from  3  in.  at  the  crown  of 
the  pavement  to  2  in.  at  the  gutter.  The  voids 
in  this  layer  of  granite  are  filled  with  cementing 
gravel,  the  whole  layer  being  thoroughly  rolled 
and  sprinkled  as  it  is  laid.  A  finishing  course  of 
Vz-'m,  red  granite  screenings  is  spread  over  the 
surface  to  fill  the  voids  which  may  appear  in  the 
macadam  with  use.  The  granite  was  chosen  for 
the  macadam  instead  of  limestone  on  account  of 
the  glare  from  the  latter,  although  the  granite 
is  much  more  expensive  in  this  section. 

Water-Works. — The  water  supply  for  the  city 
is  to  be  derived  from  Lake  Michigan  through 
an  intake  crib  submerged  in  40  ft.  of  water  at  a 
point  i}^  miles  from  the  present  shore  line. 
This  intake  is  12  miles  southeast  from  the  mouth 
of  the  Calumet  River  at  South  Chicago,  which  is 
the  nearest  considerable  source  of  pollution.  The 
water  will  be  conveyed  from  the  intake  crib  to 
a  pumping  station  in  the  city  through  a  6-ft.  tun- 
nel 3  miles  long.  This  tunnel  will  be  driven  95 
ft.  below  the  level  of  the  lake,  in  the  hard  clay 
which  underlies  the  latter  and  the  site  of  the 
city  at  that  depth.  Three  shafts  will  penetrate 
to  the  tunnel,  one  connecting  it  with  the  intake 
crib;  one  on  the  shore  of  the  lake,  in  which 
gates  will  be  set  to  control  the  supply ;  and  one 
at  the  pumping  station,  lyi  miles  inland.  The 
capacity  of  this  tunnel  is  about  80,000,000  gal., 
and  as  the  municipal  water  works  are  entirely 
distinct  from  the  water-supply  system  of  the 
steel  plant,  it  will  provide  an  ample  supply  for 
a  population  of  over  300,000. 

The  two  land  shafts  for  the  tunnel  have  to  be 
driven  through  50  ft.  of  fine  sand  and  40  ft. 
of  clay.  One  of  these  shafts  has  already  been 
sunk  by  the  contractor  for  the  construction  of 
the  tunnel,  the  Great  Lakes  Dredge  &  Dock  Co., 
of  Chicago,  and  work  will  be  started  at  once 
on  the  tunnel  bore. 

The     water-works    pumping    station     will    be 


Well-Point  Pumping  Outfit  in  a  Sevier  Trench. 


case  of  fire  the  pressure  can  be  increased  to  100 
lb.  per  square  inch. 

The  distribution  system  of  mains  is  of  seam- 
less wrought-iron  pipe,  with  unions  forming  the 
joints.  The  distribution  system  for  the  present 
subdivision  is  now  completed  and  is  arranged  to 
supply  every  lot  in  this  area.  The  gridiron  sys- 
tem of  mains  was  adopted,  the  different  dis- 
tricts being  cross-connected  by  large  feeder  lines, 
controlled  by  valves,  which  are  so  arranged  that 
a  broken  pipe  may  be  isolated  quickly  without  in- 
terfering with  the  general  distribution.  The 
mains  have  an  aggregate  length  of  22  miles,  vary- 
ing in  size  from  the  minimum  of  6  in.  for  resi- 
dence sections,  to  30-in.  for  the  main  feeder  lines. 
In  order  to  avoid  the  necessity  for  tearing  up  the 
streets  to  make  repairs  or  connections,  the  distri- 
bution mains  are  all  placed  in  the  alleys.  The 
fire  hydrants  are,  on  the  other  hand,  all  located 
just  inside  the  curb  line  of  the  streets,  each  city 


at  the  northwest  corner  of  the  present  subdi- 
vision, in  a  locality  isolated  from  swamps  and 
all  sources  of  pollution.  These  wells  are  all 
connected  to  one  suction  main  which  is  extend- 
ed into  a  temporary  pumping  station.  This  sta- 
tion contains  a  belt-driven  centrifugal  pump  which 
will  supply  the  distribution  mains  until  the  in- 
take tunnel  and  the  permanent  pumping  station 
have  been  completed ;  additional  pumps  will  be 
installed  in  this  temporary  station,  if  required. 
Sewerage  System. — The  ridges  and  hollows 
which  make  up  the  site  of  the  city  were  so  formed 
that  the  natural  drainage  was  poor,  the  greater 
part  of  the  rainfall  being  obliged  to.  escape  by 
percolation  through  the  underlying  40  to  50  ft  of 
sand  over  the  hard  clay.  The  direction  of  ground 
water  flow  is  toward  the  Grand  Calumet  River, 
which  flows  westward  along  the  northern  bound- 
ary of  the  town  site,  parallel  with  and  about  i 
mile  from  the  shore  of  Lake  Michigan,  the  river 
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emptying  into  the  lake  at  a  point  some  12  miles 
to  the  northwest  at  South  Chicago.  The  flow  ia 
this  river  is  \-ery  slusrgish,  its  water  level  vary- 
ing only  slightly  from  the  level  of  Lake  Michi- 
gan. The  reduction  of  the  sand  dunes  to  the 
nniform  grades  of  the  streets  and  alleys  and  the 
construction  of  an  adequate  sewerage  system  has 
entirely  changed  the  natural  surface  conditions, 
and  to  a  very  considerable  extent  the  ground- 
water level  as  well. 

The  sewerage  system  is  designed  according  to 
the  combined  plan.  Provision  has  been  made  for 
substantial  growth  in  the  areas  on  three  sides 
of  the  present  subdivision  of  two  square  miles, 
the  steel  plant  being  on  the  third  side.  The  drain- 
age of  the  present  subdivision  is  carried  to  the 
Grand  Calumet  River  by  a  96-in.  reinforced  con- 
crete sewer,  which  is  sufficiently  large  to  pro- 
vide an  outlet  for  a  system  for  at  least  twice  the 
area  at  present  improved.  .\n  outline  plan  has 
also  been  made  for  draining  5  additional  square 
miles  through  separate  outlets.  Several  small 
sloughs  in  the  hollows,  which  formerly  carried 
considerable  water  at  certain  seasons,  extended 
from  the  east  to  the  west  through  the  area  that 
is  being  sewered  and  discharged  into  a  small 
creek,   called   Gibson's   Run.   which   emptied   into 


single  pipes  from  the  catch  basins  on  the  far  side 
of  the  street. 

Until  the  town  attains  considerable  size  it  is 
quite  possible  that  the  flow  in  the  river,  aug- 
mented by  the  large  volume  of  pure  water  which 
will  be  discharged  from  the  steel  plant  will  give 
sufficient  dilution  to  render  inoflfensive  the  dis- 
charge of  raw  sewage  into  the  river.  The  entire 
sewerage  system  has  been  designed,  however,  with 
a  view  to  the  purification  of  the  sewage  as  soon 
as  conditions  warrant  it.  The  location  of  the 
purification  works  has  not  been  determined  be- 
yond certain  limits.  At  the  same  time  these  lim- 
its are  such  that  the  invert  of  the  main  outlet 
sewer  can  be  constructed  on  a  slight  down  grade 
away  from  the  river  so  the  dry  weather  flow  will 
not  reach  the  river,  but  will  be  pumped  to  the 
purification  works  from  a  sump  some  distance 
back  from  the  outlet.  During  flood  flows,  though, 
this  arrangement  will  not  interfere  with  a  free 
discharge  into  the  river.  The  purification  works 
will  consist  of  septic  tanks,  followed  by  percolat- 
ing filters. 

Construction  of  the  Sewerage  System. — The 
natural  conditions  existing  in  the  area  to  be 
drained  have  occasioned  no  small  amount  of  diffi- 
culty   in    the    construction    of    the    sewers.      The 


even  where  the  ground-water  level  is  practically 
at  the  surface  of  the  fine  sand.  The  trenches  in 
which  these  outfits  have  been  used  vary  from  2 
to  4  ft.  in  width,  and  hav  depths  of  9  to  15  ft. 
They  are  in  all  cases  closely  sheeted,  the  sheeting 
generally  being  driven  after  the  excavation  has 
been  opened  to  a  depth  of  2  ft.  or  more,  unless 
the  trench  is  at  a  point  where  the  ground-water 
level  is  too  near  the  surface. 

The  portable  pumping  outfits  each  consist  of  a 
triplex  pump,  belt-driven  by  a  gasoline  engine,  the 
pump  and  its  engine  being  mounted  on  a  plat- 
form carried  by  the  running  gear  of  an  ordinary 
wagon.  One  of  these  outfits  is  placed  at  the  side 
of  the  trench  where  pipe  laying  is  in  progress. 
The  pump  has  a  twin  6-in.  suction,  each  branch 
of  which  is  attached  to  one  of  two  6-iin.  pipes 
placed  horizontally  in  the  trench,  one  along  each 
side.  These  pipes  are  in  20-ft.  lengths,  which 
are  connected  together  by  flanged  joints.  Every 
2.5  or  3  ft.  a  2-in.  connection  is  made  to  these 
6-in.  pipes,  each  of  these  connections  having  two 
short  flexible  pieces  of  ij^-in.  hose  attached  to 
them.  A  iJ/^-in.  pipe  carrying  at  its  lower  end  a 
ij^-in.  well-point  strainer  is  attached  to  each  of 
the  hose  couplings,  the  strainer  being  driven  into 
the  sand  until  it  is  below  the  grade  of  the  sewer. 
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the  river  at  a  point  nearly  a  mile  downstream 
from  the  outlet  of  the  96-in.  outfall  sewer.  These 
sloughs  are  all  being  filled,  and  the  water  from 
them  will  be  taken  directly  to  the  96-in.  outfall 
by  a  72-in.  sewer '  instead  of  passing  through 
the  improved  area  to  reach  the  river  through 
the  small  creek. 

From  the  junction  of  the  96-in.  and  72-in.  sewers 
a  main  sewer  extends  to  the  east  and  one  to  the 
west,  these  main  sewers  reducing  from  5  ft.  to 
24  in.  in  diameter.  The  lateral  sewers  vary  from 
a  minimum  of  10  in  .to  30  in.  in  diameter. '  All 
sewers  24  in.  or  more  in  diameter  are  built  of 
brick,  except  the  main  outfall.  The  smaller  sew- 
ers are  vitrified  tile  with  cement  mortar  joints. 
The  depth  of  the  sewers  ranges  from  9  to  23 
ft.,  the  deepest  sewer  being  placed  in  the  busi- 
ness districts,  or  in  localities  which  are  likely 
to  become  business  districts  in  the  future.  The 
lateral  sewers  are  all  placed  at  right  angles  to 
these  mains,  all  the  main  and  lateral  sewers  be- 
ing placed  in  the  alleys  for  the  same  reason  the 
water  pipes  were  so  located.  The  gas  pipes  are 
also  placed  in  the  alleys,  the  sewers  being  at  the 
middle  of  the  alley  with  the  water  pipes  5  ft. 
from  one  lot  line  and  the  gas  pipes,  5  ft.  from  the 
other.  All  house  connections  are  made  through 
the  rear  of  the  lots.  Where  catch  basins  in  the 
street  come  at  the  middle  of  the  side  of  a  block 
parallel  with  laterals  they  are  connected  through 
the  lots  to  the  lateral  sewer  in  the  alley,  one 
connection  serving  two  basins.  The  only  sewer 
connection  under  the  street  pavement  is  thus  the 


ground-water  level  was  originally  very  nearly 
the  same  as  that  of  a  large  portion  of  the  sur- 
face of  the  land,  although  the  sand  dunes  rose  15 
to  20  ft.  above  it.  Part  of  the  first  work  done 
last  season  after  the  completion  of  main  outfall 
sewer  was  to  excavate  a  trench  along  the  site  of 
one  of  the  main  sewers,  in  order  to  drain  the 
water  from  the  hollows  in  the  central  part  of  the 
city  and  to  lower  the  ground-water  level.  This 
trench  was  dug  with  a  clam-shell  bucket  han- 
dled by  a  traveling  stiff-leg  derrick.  It  was  car- 
ried to  a  depth  of  15  to  28  ft.  below  the  surface, 
the  botom  4  to  5  ft.  being  finished  by  hand  and 
very  closely  and  heavily  sheeted  to  hold  back 
the  fine  sand  through  which  the  excavation  was 
made;  the  top  of  the  trench  was  also  made  as 
much  as  50  ft.  wide  through  the  highest  sand 
dunes.  This  trench  had  much  to  do  with  lower- 
ing the  ground-water  level,  and  with  draining 
the  central  part  of  the  town  site,  but  the  fine, 
loose  sand  on  the  surface  of  the  ground  drifted 
into  the  sheeted  portion  of  it  to  such  an  extent 
that  the  lower  part  .of  it  had  to  be  partially  ex- 
cavated again  before  the  sewer  could  be  built. 
All  of  the  sewer  trenches  have  to  be  very  close- 
ly sheeted,  and  pumping  has  to  be  carried  on 
continuously  in  the  vicinity  of  the  pipe  laying. 
Messrs.  Green  &  Sons,  of  Appleton,  Wis.,  the 
contractors  for  laying  the  water  pipe  and  the 
lateral  sewers,  have  used  a  system  of  well-point 
strainers  in  connection  with  portable  pumping 
outfits,  which  have  proved  especially  valuable  in 
keeping    the    trenches    entirely    free    from    water 


The  trench  is  generally  opened  in  sections  60  to 
100  ft.  long,  that  is  from  the  point  where  the 
excavation  is  just  starting  to  the  place  where 
back  filling  can  be  done.  In  this  way  it  has  been 
found  that  the  pump  can  remove  the  water  so 
effectually  through  the  strainers  that  the  work  is 
carried  on  entirely  free  from  water  in  the  trench, 
although  much  trouble  is  occasioned  from  water 
when  the  latter  i*  drawn  from  the  surface  only. 

The  pumping  outfit  can  be  left  at  one  place 
until  100  ft.  of  trench  has  been  completed,  as  the 
20-ft.  lengths  of  6-in.  pipe  are  each  fitted  with 
a  valve  so  those  at  the  end  where  back-filling  is 
being  done  can  be  cut  off  and  carried  forward  to 
the  point  where  the  excavation  is  just  starting. 
The  Siamese  connections  on  these  pipes  are  also 
each  provided  with  a  valve  so  any  two  strainers 
may  be  cut  out  of  service.  The  well  points  are 
jetted  down  into  the  sand  without  any  difliculty, 
and  have  been  used  repeatedly  with  scarcely  no 
damage  to  them. 

The  water-works  and  sewerage  systems  were 
designed  and  are  being  constructed  under  the 
supervision  of  Messrs.  John  W.  Alvord  and 
Charles  E.  Burdick,  sanitary  and  hydraulic  engin- 
eers of  Chicago.  The  main  sewer,  including  about 
3  miles  of  the  deepest  and  most  difficult  work,  is 
being  constructed  by  the  Nash,  Dowdle  Co.,  of 
Chicago. 

Gas  Plaint. — A  water-gas  plant,  with  ample  cap- 
acity to  meet  the  demands  to  be  expected  from 
a  city  of  7S,ooo,  is  being  built.''  This  plant  and 
the  system  of  distribution  mains  connected  with 
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it  are  modern  in  every  particular.  The  main 
building  of  the  plant,  now  practically  completed, 
is  at  the  north  side  of  the  city  on  the  bank  of  the 
Calumet  River.  It  is  63x141  ft.  in  plan  and  is 
built  of  red  pressed  brick,  with  sawed  Bedford 
sandstone  trimmings  and  a  book  tile  roof,  the 
latter  being  carried  by  structural-steel  trusses. 
Two  gas-generating  plants,  each  with  a  capacity 
of  300,000  cu.  ft.  daily,  are  being  installed  in 
the  building  by  the  Western  Gas  Construction 
Co.,  of  Fort  Wayne,  Ind.  In  these  generators 
live  steam  is  passed  through  a  bed  of  incandes- 
cent coke  in  which  it  is  decomposed;  oil  is  then 
admitted  through  a  carburetor,  the  mixture  pass- 
ing to  a  superheater,  where  it  is  fixed  in  perma- 
nent form.  The  gas  passes  from  the  superheater 
through  a  scrubber,  where  the  tar,  ammonia  an  1 
other  impurities  are  removed,  thence  to  a  con- 
denser to  reduce  the  temperature,  and  finally 
through  four  I2xi6x3-ft.  Lloyd  purifiers  contain- 
ing oxide  of  iron  to  absorb  the  sulphur  impuri- 
ties. The  finished  gas  flows  through  an  84-in. 
American  meter  into  a  250,000  cu.  ft.  double-lift 
steel  gas  holder  in  an  above  ground  steel  tank. 
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by  &  Co.,  of  Chicago,  and  is  being  built  under  the 
supervision  of  that  company,  which  will  also 
direct  the  operation '  of  the  plant  after  it  has 
been    placed    in    service. 

Electric  Lighting  System.— Ihe  present  inten- 
tion Is  to  secure  power  for  electric  lighting  from 
a  large  generating  station  in  the  steel  plant.  A 
distributing  system  of  wires  extending  to  all 
parts  of  the  town  will  be  provided,  however,  and 
current  for  power  as  well  as  for  lighting  will  be 
available. 

Miscellaneous. — The  town  site  being  entirely 
sand  which  contains  no  soil,  except  in  a  few 
places,  it  will  be  necessary  to  provide  soil  before 
grass  or  trees  of  any  size  can  be  grown.  The 
valley  of  the  Grand  Calumet  River  in  the  vicinity 
contains  a  large  amount  of  vegetable  loam  and 
black  soil  which  can  be  brought  to  the  land  and 
distributed  at  a  low  cost.  When  the  other  im- 
provements have  been  more  nearly  completed  this 
work  will  be  undertaken  and  a  general  endeavor 
will  be  made  to  cover  the  whole  site  with  suffi- 
cient soil  to  produce  good  grass  and  trees. 

The  time  consumed   in  building  these  compre- 
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that  has  been  sold,  the  restrictions  in  the  deeds 
covering  the  sale  of  property,  the  unusually  com- 
plete public  service  systems  that  are  provided 
and  other  municipal  improvements  that  have  been 
made,  being  expected  to  preserve  the  character 
of  the  city  well  above  that  of  the  average  mill 
town. 

The  population  that  may  be  expected  in  Gary  in 
the  near  future  has  been  variously  estimated. 
Conservatively,  it  may  be  taken  to  reach  7S,ooo  to 
90,000  in  five  years.  The  new  steel  plant  will 
employ  12,000  to  15,000  men,  and  the  new  plant 
of  the  American  Car  &  Foundry  Co.,  3,000  more. 
The  population  of  industrial  towns  in  this  coun- 
try averages  about  five  persons  to  each  mill  work- 
er; based  on  this  average,  a  population  of  75,000 
is  evidently  certain.  The  location  of  allied  in- 
dustries in  this  vicinity  within  comparativelj 
short  periods,  and  the  expressed  intention  of  the 
United  States  Steel  Corporation  to  make  its 
plant  at  Gary  the  one  in  which  the  expansion 
for  western  business,  at  least  will  be  handled, 
give  good  ground  to  believe  that  the  permanent 
and  extensive  improvements  which  have  been  un- 
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a  10,000  cu.  ft.  relief  holder  also  being  provided. 

The  coke  is  dumped  from  the  cars  in  which  it 
is  deliverd  into  a  hopper  under  a  track  along 
one  side  of  the  building.  The  coke  feeds  by 
gravity  from  this  hopper  into  a  crusher  which 
delivers  to  a  bucket  conveyor  that  elevates  the 
crushed  coke  to  a  steel  bunker  over  the  generat- 
ors, the  latter  being  fed  by  gravity.  The  ashes 
from  the  generators  are  also  removed  by  this 
conveyor.  Two  75-h.-p.  O'Brien  boilers  supply 
steam  for  use  in  the  generators,  for  the  mechani- 
cal equipment  of  the  plant  and  for  heating  the 
building. 

The  distribution  system  of  mains  consists  ap- 
promixately  of  17  miles  of  steel  pipe  ranging  in 
size  from  4  in.  to  12  in.  The  same  difficulties 
encountered  in  laying  the  water-works  mains  had 
to  be  overcome  in  the  construction  of  the  gas 
distribution  system.  The  freedom  from  danger 
of  settlement  in  the  sand  in  which  the  pipe  is 
laid  permit  very  accurate  grades  to  be  main-' 
tained,  thus  securing  effective  drainage  for  the 
system  with  a  small  number  of  drainage  outlets. 
The  pipes  are  all  coated  with  asphaltum  before 
being  laid.  As  each  section  of  the  system  is  com- 
pleted and  before  the  pipe  is  covered  it  is  tested 
at  a  pressure  of  40  lb.  per  square  inch,  all  leaks 
being  carefully  caulked.  House  connections  are 
made  to  the  lateral  pipes  in  the  alleys,  with  heavy 
saddles  clamped  to  the  street  mains,  thus  obvi- 
ating the  necessity  for  cutting  the  pipe  and  in- 
serting  the   usual   tees. 

The  gas  plant  was  de^jigned  by  H.  M.  Bylles- 


hensive  municipal  improvements  and  public  ser- 
vice systems,  and  in  fact,  the  city  itself  has  been 
remarkably  short.  Ground  .was  broken  for  the 
first  time  in  August  of  last  year,  when  the  pav- 
ing work  and  grading  was  commenced.  The  con- 
struction of  the  water  works  distribution  system, 
the  gas  plant,  and  many  of  the  dwellings  was 
started  about  the  first  of  last  November,  but 
work  on  the  sewerage  system  was  not  well  un- 
der way  until  January  of  this  year.  The  im- 
mense amount  of  grading  required,  involving  sev- 
eral million  cubic  yards  of  sand  to  be  moved, 
has  been  largely  completed ;  the  paving  that  has 
been  undertaken  will  be  finished  soon ;  over  17 
miles  of  the  water  distribution  mains  are  laid 
and  are  being  supplied  with  water  from  the  tem- 
porary pumping  station,  pending  the  completion 
of  the  intake  tunnel  and  permanent  station ;  the 
gas  plant  and  distribution  mains  will  be  ready  for 
service  before  the  end  of  the  summer ;  the  most 
difficult  portions  of  the  sewerage  system  are  fin- 
ished and  work  is  progressing  rapidly  on  the  lat- 
eral sewers,  and  a  large  majority  of  the  dwell- 
ings are  nearly  ready  for  occupancy,  while  a 
number  of  permanent  business  buildings  are  com- 
pleted and  occupied. 

All  of  the  municipal  improvements  that  are 
being  made  at  Gary  will  be  paid  for  at  the  start 
by  the  steel  corporation  and  are  charged  pro 
rata  to  the  land,  the  charge  being  paid  by  the 
purchaser  when  the  land  is  bought.  When  the 
improvements  are  all  completed  the  steel  corpora- 
tion  will   relinquish   all   control   of  the   property 


dertaken  to  found  a  city  of  the  better  class  under 
such   adverse    conditions    are   justified. 

The  construction  of  the  new  steel  plant  is  be- 
ing directed  by  Mr.  G.  G.  Thorp,  vice-president 
of  the  Indiana  Steel  Co.  Mr.  A.  B.  Neumann  is 
chief  engineer  and  Mr.  W.  P.  Gleason,  general 
superintendent,  of  that  company.  The  town  of 
Gary  is  being  developed  by  an  independent  com- 
pany under  the  general  supervision  of  Mr. 
Thorp. 


A  Sand  Roadbed  has  recently  been  constructed 
by  the  Atlantic  City  &  Ocean  City  R.  R.  to  carry 
its  electric  line  over  a  long  stretch  of  salt  marsh\ 
A  number  of  highways  have  been  built  in  this 
neighborhood  by  confining  a  sand  fill  between  lines 
of  plank  attached  to  posts,  and  this  roadbed  fol- 
lows the  same  general  plan.  Two  rows  of  posts 
are  driven,  one  on  each  side  of  tjie  48-ft.  roadbed, 
with  their  tops  level  with  the  surface.  The  inner 
face  of  each  row  carries  planking  for  a  depth 
of  5  ft.  below  the  tops  of  the  posts,  leaving  an 
open  space  of  variable  depth  between  the  bottom 
course  of  plank  and  the  top  of  the  meadow. 
Sand  is  filled  into  the  space  between  the  rows 
of  posts  up  to  their  top,  as  before  stated,  some 
of  it  running  out  at  the  bottom  below  the  plank- 
ing. Outside  the  row  of  posts  on  each  side  of 
roadbed,  sand  is  filled  in  at  its  natural  slope  until 
it  is  within  2  ft.  of  the  top  of  the  posts ;  this 
fill  acts  to  prevent  the  confined  sand  from  slipping 
sidewise  under  the  planking  and  allowing  the 
track  to  settle. 
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An  investigation  of  sands  for  cement  work 
has  been  made  at  the  Iowa  State  College,  Ames, 
Iowa,  by  Mr.  M.  J.  Reinhart,  to  ascertain  what 
the  best  sand  should  be  like  and  how  ordinary 
sands  can  be  improved  by  screening  or  by  adding 
the  proper  material  to  give  the  resulting  mLxturc 
the  least  percentage  of  voids.  From  the  account 
of  the  investigations  presented  by  Mr.  Reinhart 
before  the  convention  of  the  Iowa  Cement  Users' 
Association  these  notes  have  been  taken. 

The  sand  used  in  the  experiments  was  bank 
sand  of  exceptionally  good  quality,  comparatively 
coarse  and  largely  free  from  earthy  materials 
and  having  about  30  per  cent,  of  voids.  All 
that  failed  to  pass  a  No.  2  sieve  was  rejected. 
This  was  about  3  per  cent,  of  the  original  sand 
and  it  was  the  grades  from  this  size  down  that 
were  used  in  making  the  mixtures. 

The  screens  used  m  separating  the  sand  ir,;-. 
the  various  sizes  were  as  follows .  The  No.  2, 
or  two  meshes  per  lineal  inch,  the  No.  4,  or 
four  meshes  per  lineal  inch,  the  No.  8,  No.  16, 
No.  30  and  the  No.  50  screens.  With  the  above 
screens  a  given  amount  of  material  was  divided 
into  the  six  graded  sizes  as  follows:  That  which 
passed  the  No.  2  and  was  retained  on  the  No.  4 ; 
passed  the  No.  4  and  was  retained  on  the  No.  8; 
passed  No.  8  and  was  retained  on  the  No.  16; 
passed  No.  16  and  was  retained  on  No.  30; 
passed  No.  30  and  was  retained  on  No.  50;  and 
finally  that  which  passed  the  No.  50  sieve.  In 
each  case  the  per  cent,  of  the  whole  was  deter- 
mined by  weight  and  the  voids  in  each  separate 
part  determined. 

In  determining  the  voids  the  following  method 
was  used :  A  cylindrical  vessel  holding  about  a 
pint  was  carefully  filled  with  sand  up  to  a  hori- 
zontal line  around  the  jar,  and  settled  somewhat 
by  shaking  and  tapping  the  sides  of  the  vessel, 
but  not  tamped,  and  then  weighed.  The  vessel 
was  then  emptied  and  a  certain  amount  of  water 
poured  in,  approximately  equal  in  voltmie  to 
the  voids  -=-  total  weight  of  water  X  100  per  cent. 
carefully  put  back  into  the  jar  and  water  enough 
removed  or  added  to  cause  it  to  stand  just  to 
the  level  of  the  line  around  the  glass.  The  dif- 
ference in  weight  between  the  vessel  filled  with 
sand  and  water,  and  the  weight  of  the  vessel 
and  sand  alone  is  the  weight  of  the  water  required 
to  fill  the  voids  of  the  sand.  Next  the  weight 
of  the  water  required  to  fill  the  vessel  up  to  the 
horizontal  line  was  determined  and  by  the  fol- 
lowing expression  the  percentage  of  voids  was 
calculated:  (Weight  of  water  required  to  fill 
the  voids  -f-  Total  weight  of  water)  X  100  per 
cent.  =  percentage  or  voids.  In  all  cases  two 
determinations  were  made  and  the  average  taken. 

Next,  a  properly  graded  sand  was  attempted, 
by  putting  the  right  amount  of  each  grade  of  sand 
into  the  mixture.  The  weight  of  a  certain  amount 
of  the  coarsest  material  was  found,  and  to  it 
was  added  just  enough  of  the  next  size  to  fill 
the  voids.  This  gave  a  material  made  up  of 
particles  or  pebbles  which  passed  the  !^-in.  mesh 
screen  and  were  retained  on  the  !/^-in.  sieve. 
The  voids  of  the  large  size  was  44.2  per  cent, 
of  the  small  size  42.4  per  cent.,  and  of  the  mix- 
ture 38.0  per  cent.  To  the  mixture  was  then 
added  enough  of  the  third  size  to  fill  the  voids, 
and  so  on  down  to  the  finest  material,  which 
passed  the  No.  50  sieve.  The  table  shows  the 
weight  and  voids  of  each  material  and  mixture. 
The  final  mixture  contained  24.4  per  cent,  of 
voids,  a  reduction  in  voids  of  nearly  19  per  cent. 
as  compared  with  the  30  per  cent,  of  voids  in 
the  natural  sand.  This  was  the  second  mixture 
tried,  the  other  by  adding  an  excess  of  fine  ma- 
terial each  time  gave  a  slightly  larger  per  cent. 
of  voids. 

Next  a  mixture  that  would  be  practicable  for 


improving  sand  was  tried,  on  which  by  one 
screening  of  the  sand  the  voids  could  be  ma- 
terially reduced.  It  is  a  generally  known  fact 
that  if  to  ordinary  sand  fine  pebbles  as  an  aggre- 


-Kind- 


PRoriaLY  Graded  Sand. 
— ^  r-Quantity  in  Mixture-^ 

Percent- 


Passed. 

Retaine( 

on. 

Voi^. 

/-Sepa 
lb. 

rate-~,  , 
01. 

— Comt 
lb. 

ined-i 
oz. 

r.i,.  ot 
Total. 

No.    a 

No.    4 

44.a 

3 

2. 

22.9 

No.    4 

No.    8 

4a.4 

6.1 

lo.a 

No.    a 

No.    8 

38.0 

4 

8.1 

No.    8 

No.  16 

43-4 

1 

11.4 

12.6 

No.    a 

No.  16 

m 

6 

3-5 

No.  16 

No.  30 

a 

1-4 

15-5 

No.    a 

No.  30 

a8.9 

8 

5 

No.  30 

No.  50 

38.. 

2 

6.4 

17.6 

No.    a 

No.  50 

a6.9 

10 

11.4 

No.  50 

35-S 

2 

14.1 

21.2 

No.    2 

24.4 

'3 

9-5 

gate  be  added  a  stronger  mortar  can  be  made 
from  the  sand,  if  mixed  in  a  given  proportion. 
So  it  was  decided  to  add  to  the  ordinary  sand 
a  certain  amount  of  aggregate  which  passed  a 
No.  2  sieve  and  was  retained  on  a  No.  16  sieve. 
To   determine  the   correct   proportion   to  add,   a 


were  all  1 :3  mixtures  and  the  compression  blocks 
were  all  made  of  1 :4  mortars.  Three  briquettes 
of  each  class  were  tested  after  seven  days  and 
six  others  were  reserved,  three  to  be  tested  at 
three  months  and  three  at  one  year.  One  com- 
pression block  of  each  mixture  was  broken  when 
seven  days  old  and  two  others  made  at  the  same 
time  and  from  the  same  mortars  will  be  crushed 
when  three  months  and  one  year  old,  respectively 
The  mortar  in  which  natural  sand  was  used 
showed  an  average  tensile  strength  of  367  lb. 
per  square  inch  and  a  compressive  strength  of 
1.889  lb.  The  mortar  made  with  sand  improved 
by  one  screening  developed  a  strength  per  square 
inch  in  tension  of  397  lb.  (average)  and  in  com- 
pression crushed  under  2,611  lb.  per  square  inch. 
The  specimens  made  with  properly  proportioned 
sand  showed  an  average  tensile  strength  of  403 
lb.  and  a  compressive  strength  of  2,139  lt>.  The 
values  developed  in  tension  were  quite  consistent. 
The  results  show  the  value  of  having  the  grad- 
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determination  was  made  to  find  the  per  cent, 
of  aggregate  larger  than  that  which  passed  a  No. 
16  sieve  as  well  as  the  voids  of  the  aggregate. 

It  was  found  that  34  per  cent,  stopped  on  the 
No.  16  screen  and  that  this  material  had  342 
per  cent,  voids.  Starting  thus  with  a  given 
amount  of  this  coarse  material  (16  lbs.),  the 
proper  amount  of  natural  sand  to  add  in  order  to 
just  fill  the  voids  was  calculated  thus :  Let  x  = 
the  amount  of  coarse  material  or  aggregate  in 
the  sand.  Let  y  =:  the  total  weight  of  sand. 
Then  (16 — x)  X  0.34  =  y — x,  and  x  =  0.342  y. 
Solving,  y  =  10  lb.  In  other  words,  to  10  lb. 
of  sand  was  added  16  lb.  of  the  coarser  material, 
and  this  mixture  contained  25  per  cent,  of  voids, 
a  reduction  in  voids  of  nearly  17  per  cent.  By 
the  same  method  of  determination  the  proper 
amount  of  aggregate  to  add  to  any  sand  or  gravel 
might  be  determined. 

In  order  to  show  the  comparative  strengths 
of  mortars  made  from  the  three  sands,  the  nat- 
ural, the  properly  graded  mixture,  and  the  mix- 
ture improved  by  one  screening  only,  tests  were 
made,  both  for  tension  and  compression.  The 
specimens  tested  were  ordinary  briquettes  for  ten- 
sile strength  and  6-in.  cubes  for  compressive 
strength. 

The   mortars   used    in    the    tension   briquettes 


ed  materials  in  a  mixture  of  sand,  and  the  fine 
material  in  the  proper  proportion  to  fill  the  voids 
in  the  larger  aggregate.  This  was  not  a  con- 
crete but  a  mortar  of  about  the  consistency  for 
cement  blocks,  tile,  posts,  etc.  In  the  natural 
sand  there  was  a  deficiency  of  both  the  coarse 
and  fine  material,  while  in  the  other  mechanical 
mixtures  this  fault  had  been  largely  overcome. 
In  the  former,  mixed  in  a  proportion  of  I  to  4 
the  cement  was  insufficient  to  fill  the  voids,  while 
in  the  latter  case  it  was  just  sufficient,  and  hence 
the  results. 


Erosion  of  Steam  Fittings  by  water  in  the 
steam  was  recently  demonstrated  by  a  test  made 
by  Mr.  James  F.  Hobart.  Two  J4-'n.  pipes  were 
used,  one  known  to  carry  water  with  the  steam 
and  the  other  dry  steam.  A  flange  union  was 
put  in  each  line  and  between  each  pair  of  flanges 
a  diaphragm  of  thin  sheet  iron  was  inserted, 
pierced  by  a  %-\n.  hole  in  the  center.  Steam  was 
then  allowed  to  pass  through  both  pipes  for  6 
hr.  a  day  for  6  weeks.  At  the  end  of  the  time 
the  unions  were  taken  apart  and  the  diaphragms 
removed.  The  hole  in  the  disk  exposed  to  dry 
steam  was  unaltered  but  that  in  the  disk  ex- 
posed to  wet  steam  had  been  worn  away  so  much 
that  it  resembled  a  key-hole. 


JlL\-  20,    1907. 
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The  Quebec  Bridge  Superstructure  Detaili; 
Part  IV. 


Lower  Part  of  Intermediate  Post  4. 


Upper  Part  of  Vertical  Post  4— Intermediate 
vertical  post  4,  adjacent  to  the  main  post,  is  the 
largest  of  the  vertical  posts  in  the  anchor  arm 
truss  and  was  shipped  in  two  separate  sections 
successively  erected  and  connected  by  a  field  riv- 
eted splice  2  ft.  above  the  center  point  of  the 
completed  member.  The  dead  load  stresses  are 
uniform  throughout  the  member,  but  the  wind 
load  stresses  vary  in  the  upper  and  lower  parts, 
being  somewhat  greater  in  the  former  where  the 
total  maximum  stress  is  3,620,000  and  is  provid- 
ed for  with  a  gross  sectional  area  of  174.3  sq. 
in.  The  total  length  of  the  post  is  224  ft.  from 
center  to  center  of  chords  and  the  normal  sec- 
tion is  a  3-ft.  8-in.  x  4-ft.  rectangle. 

The  upper  section  of  the  post  has  a  total 
length  of  94  ft.  over  all  and  weighs  about  92,000 
lb.  It  is  made  of  two  built  channels  4  ft.  deep 
with  their  flanges  turned  in  and  latticed  with 
angle  bars  in  the  spaces  not  covered  by  continu- 
ous flange  plates.  The  channels  are  made  with 
double  48xii/i6-in.  web  plates  79  ft.  7  in.  long 
riveted  together  and  with  pairs  of  8x6xi3/i6-in 
flange  angles  about  89H  ft.  long,  with  double 
rows  of  rivets  at  about  6-in.  pitch  in  each  flange. 
Additional  section  is  secured  by  a  full-length 
7xJ4-in.  flat  riveted  between  the  web  plate  and 
each  flange  angle.  The  joint  between  the  upper 
and  lower  portions  of  this  member  is  made  with 
four  flange  and  web  cover  plates,  having  in  each 
end  about  two  hundred  J^-in.  field-driven  rivets. 
Just  above  the  splice  the  sides  of  the  posts  are 
stiffened  and  the  rectangular  cross-section  is 
maintained  by  an  interior  transverse  horizontal 
diaphragm  made  with  a  rectangular  ^gle  iron 
frame-work  having  intersecting  diagonals  shop 
riveted  to  the  web  plates  and  flange  angles.  About 
33  ft.  above  the  splice  both  flanges  of  the  post 
are  covered  with  a  SOxJ/Mn.  plate  20  ft.  long  with 
one  edge  projecting  beyond  the  flange  angle  to 
provide  for  the  field  riveted  connection  to  the 
transverse  bracing.  The  flange  plates  are  stiff- 
ened with  exterior  3x3-in.  horizontal  angles  3;^ 
ft.  apart  and,  completing  the  closed  cross-section 
at  this  point,  serve  to  distribute  the  transverse 
stresses  uniformly  between  both  main  webs  of 
the  post. 

The  upper  end  of  the  post  is  connected  on  one 
side  to  28-in.  and  on  the  other  side  to  30-in.  top 
chord  eye-bars,  which,  as  already  explained,  in 
order  to  reduce  the  size  of  the  pin  and  promote 
ease  of  fabrication  and  erection  are  connected  to 
it  with  separate  pins  14  in.  in  diameter,  while 
a  third  pin  12  in.  in  diameter  is  provided  for  the 
connection  of  the  diagonal  member.  For  the 
proper  packing  of  the  chord  pins  each  of  them 
requires  ten  different  bearings  in  separate  lon- 
gitudinal webs,  the  four  center  ones  also  provid- 
ing bearing  for  the  pin  of  the  diagonal  member. 
To  give  clearance  for  the  large  eye-bar  heads 
and  other  members  converging  at  this  point  and 
to  provide  for  a  sufl^cient  length  of  pin  it  was 
necessary  to  materially  i;icrease  the  dimensions 
of  the  post  in  both  horizontal  directions.  This 
was  accomplished  by  building  up  a  series  of  lon- 
gitudinal plates  parallel  to  the  web  plates  of  the 
built  channels  and  projecting  beyond  them  on 
both  sides.  The  upper  end  of  the  post  web  was 
connected  by  a  single  center  transverse  dia- 
phragm projecting  beyond  their  extremities  to 
the  end  of  the  post  and  connecting  them  with 
the  auxiliary  web.  Its  construction  virtually 
makes  a  9  x  9-ft.  cap  about  17  ft.  Ions.,  shop 
riveted  to  the  main  body  of  the  post  and  integral 
u-ith  it.  The  longitudinal  webs  are  reinforced 
to  a  maximum  thickness  of  sJ4  in.  by  full-length 
side  pieces  riveted  to  them  and  serving  as  ribs 
to  connect  the  opposite  panels  of  eye-bars.  Four 
of  these  webs  are  continuous  at  the  foot  of  the 
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cap  and  receive  the  piiis  through  the  upper  ends 
are  exterior  to  the  regular  cross  section 
of  the  flange  plates.  The  remaining  six  webs 
post  and  engage  the  top  chord  eye-bars  only. 
Whefe^-er  possible,  the  different  pieces  are  riveted 
together  but  in  some  cases  the  connections  have 
so  little  clearance  that  they  have  to  be  made  with 
turned  bolts,  which  are  inserted  through  hand 
holes  pro>-ided  for  that  purpose.  The  lower 
part  of  the  post  is  56  ft.  9  in.  long  over  all  and 
weighs  75,000  lb. 

The  stress  in  different  parts  of  the  post  varies 
on  account  of  the  different  increments  from  the 
transverse  bracing.  The  total  maximum  static 
and  wind  load  stresses  are  3,208,000  lb.  for  which 
there  is  a  cross-sectional  area  of  about  163  sq. 
in.,  diminished  slightly  from  that  of  the  upper 
part  of  the  post  by  the  omission  of  the  7-in. 
reinforcement  flats  under  the  flange  angles.  At 
both   ends   the   flanges   are   covered    with    wide 
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Sections,    Upper    Part    of    Post. 


Upper  Part  of  Intermediate  Post  4. 


Intersections    of    Main    Diagonal    and    Sub-Vertical. 


Intersection   of   Top  Chord  and   Vertical   Post. 


plates  completing  the  closed  rectangular  sections 
everywhere  except  for  a  distance  of  22^  ft. 
in  the  middle  of  the  post  where  the  flanges  are 
latticed  by  zig-zag  3  x  3-in.  angles.  The  flange 
and  web  cover  plates  in  the  splice  are  shop 
riveted  to  this  section  of  the  post  and  project 
beyond  it  to  form  double  jaws  receiving  the  web 
and  flange  plates  of  the  next  upper  section, 
through  which  they  are  connected  with  about  220 


field  rivets.  The  angles  are  continuous  through 
the  full  length  of  the  post,  but  the  web  plates 
are  cut  about  18  ft.  short  of  the  lower  end,  where 
they  are  replaced  by  much  wider  plates  pro- 
jecting beyond  both  flanges  to  provide  for  the 
field  riveted  connection  to  the  diagonal  strut  and 
the  pin  connection  to  the  main  digonal.  These 
plates  are  about  9  ft.  wide  and  have  on  one  side 
about  150  holes  for  ^-in.  field  rivets  to  the  in- 


clined members.  On  the  opposite  side  two 
parallel  plates  are  riveted  in  and  connected  to 
the  outer  plates  with  diaphragms  stiffening  them 
to  distribute  the  stresses  from  four  bearings  for 
each  i2-in.  pin.  The  12-in.  lower  chord  pin  also 
takes  bearings  in  the  four  web  plates  which  are 
connected  below  with  diaphragms  made  by  pairs 
of  8  X  8-in.  angles  with  flanges  engaged. 
(To  be  Continued.) 
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Pumping  Water  by  Producer  Gas  Plant  at 
St.  Stephen,  N.  B. 

Abridgement   of    a   paper   presented  at   the   convention    of 

the  American  Water- Works  Association  by 

Mr.    F.    A.    Barbour. 


St.  Stephen  is  on  the  St.  Croix  River,  which 
at  this  point  forms  the  boundary  of  New  Bruns- 
wick and  Maine.  On  the  opposite  side  of  the 
river  is  Calais  and  upstream  a  short  distanc", 
are  Milltown,  Me.,  and  Milltown,  N.  B.  For 
twenty  years  these  communities  have  been  sup- 
plied with  water  takep  from  the  river  by  the 
Maine  Water  Co.  Increasing  pollution  of  the 
stream  had  given  rise  to  dissatisfaction  with  the 
water  and  on  the  expiration  of  the  twenty-year 
contract  St.  Stephen  determined  to  establish  mu- 
nicipal works.  Many  surface  supplies  were  in- 
vestigated but  in  all  cases  the  water  was  found 
to  be  so  impregnated  with  vegetable  coloring 
matter  as  to  be  unfit  for  use.  Attention  was 
then  turned  to  ground  water  supplies.  The  first 
wells  yielded  only  a  limited  amount,  but  finally 
water  was  found  in  large  quantities.  A  test  of 
several  weeks'  duration  in  the  driest  period  of  a 
dry  year  developed  a  supply  of  more  than  2,000,- 
000  gal.  per  twenty-four  hours  from  a  test  well 
6x8  ft.  in  horizontal  dimensions  and  13  ft.  deep. 
The  normal  ground  water  level  at  this  point  of 
supply  is  150  ft.  above  the  principal  streets  in 
the  town,  thus  greatly  reducing  the  necessary 
pump  lift.  The  Canadian  Pacific  Ry.  runs  within 
a  few  hundred  feet,  permitting  economical  con- 
struction of  side  track.  It  was  accordingly  de- 
termined to  construct  an  open  well,  20  ft.  deep 
and  30  ft.  in  diameter,  and  to  erect  a  pumping 
station  at  this  point,  lifting  the  water  into  a 
concrete  reservoir  situated  on  a  hill  some  1,500 
ft.  to  one  side  of  the  main  pipe  line  to  town. 

Up  to  the  time  the  work  was  ready  for  receiv- 
ing tenders  the  water  company  looked  upon  the 
municipal  investigation  as  merely  a  piece  of 
strategy  to  obtain  better  rates  in  a  further  con- 
tract but  when  fully  convinced  that  an  economi- 
cal supply  had  been  found  and  realizing  that 
their  present  source  must  be  abandoned,  nego- 
tiations were  begun  by  the  company  to  obtain 
from  St.  Stephen  the  water  required  to  supply 
the  adjoining  towns  on  the  river.  Since  such 
an  arrangement  greatly  reduced  the  cost  of  wa- 
ter per  gallon  this  proposition  was  accepted  by 
the  authorities  of  St.  Stephen,  and  it  was  finally 
agreed  to  furnish  water  at  $24  per  million  gallons 
by  Venturi  meter  measurement.  The  total  daily 
quantity  thus  made  necessary  will  run  from 
1,200,000  to  1,600,000  gal.  Incidentally,  it  may 
be  stated  that  with  an  actual  pump  lift  of  135 
ft.  into  the  reservoir  a  pressure  of  80  lb.  at  the 
hydrants  when  drawing  ten  standard  fire  streams, 
will  be  maintained  in  the  principal  streets  of 
the  town. 

Steam,  gas  producers  and  electric  power  mer- 
ited consideration  for  pumping.  Electricity  to 
compete  in  the  pumping  of  water,  especially 
where  the  transmission  line  is  relatively  long 
and  a  relay  engine  of  some  type  is  necessary  for 
emergency  use,  must  be  obtained  at  less  than 
three-quarters  of  a  cent  per  kilowatt-hour.  This 
could  not  be  done  at  St.  Stephen  and  the  choice, 
therefore,  narrowed  to  steam  and  gas  producer 
plants.  In  relative  reliability  Mr.  Barbour  be- 
lieves there  is  very  little  difference  between  these 
types  of  plants;  in  point  of  attendance  there 
would  be  but  little  difference  in  the  ordinary 
water-works  station.  The  actual  labor  in  han- 
dling the  fuel  is  much  less  in  such  plants  and 
the  attendant  has  more  time  for  other  work. 
While  the  operation  of  producer  plants  is  simple, 
it  is  more  difficult  at  the  present  time  to  obtain 
attendants  who  appreciate  the  requirements  and 
are  in  sympathy  with  this  type  of  apparatus  than 
in  the  case  of  steam  plants.  An  engineer  who 
has  long  been   running  steam  engines   if  put  in 
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charge  of  a  producer  plant  is  apt  to  be  preju- 
diced. 

Believing  that  the  choice  at  St.  Stephen  rested 
on  the  relative  economy  in  first  cost  and  cost  of 
fuel,  bids  were  asked  on  both  steam  and  gas 
plants — the  propositions  to  be  based  on  two  com- 
plete units,  each  of  1,800,000  gal.  capacity  in 
24  hours  and  the  bidder  to  name  a  guaranteed 
duty. 

In  order  that  the  bids  might  express  the  ac- 
tual relative  value  to  the  town,  as  far  as  possible, 
it  was  required  that  the  duty  should  be  based  on 
the  total  coal  used  in  a  three  days'  test,  engines 
to  run  eight  hours  and  fires  to  be  banked  sixteen 
hours — all  coiai  used  in  banking  and  all  standby 
losses  to  be  charged  against  the  plant.  Such  a 
test  is  absolutely  necessary  in  producer  work,  as 
no  reliable  results  can  be  obtained  in  short  runs 
and  in  steam  plants,  where  boilers  are  included, 
the  average  ten-hour  test  is  often  very  mislead- 
ing. In  the  latter  case  if  the  run  is  started  and 
stopped  without  drawing  the  fires  the  difference  ' 
in  amount  of  combustible  on  grates  at  start  and 
stop,  as  manipulated  by  a  clever  fireman,  will 
frequently  involve  an  error  of  from  S  to  6  per 
cent,  in  the  duty  obtained.  In  producer  work 
it  is  much  more  difficult  to  estimate  the  relative 
amount  of  combustible  in  the  producer  at  any 
one  time,  and  the  period  of  the  test  run  must 
therefore  be  extended  long  enough  to  eliminate, 
so  far  as  possible,  the  personal  equation  and  re- 
duce the  percentage  of  error.  In  power  plants 
of  different  types  the  relative  fuel  consumption 
during  hours  of  banking  is  most  important.  In  the 
average  high  duty  steam  pumping  plant  ruaning 
ning  8  to  lo  hours  and  banking  the  remainder  of 
the  day,  as  observed  by  the  writer,  the  coal  used 
in  banking  will  run  from  20  to  30  per  cent,  of 
the  total  coal  used  or  from  0.4  to  0.6  lb.  per 
nominal  boiler  horse-power  of  banking.  Such 
plants  in  actual  operation  usually  develop  a  duty 
in  hours  of  running  equal  to  from  80  to  90  per 
cent,  of  that  developed  in  a  10  to  12-hour  duty 
test  and,  including  banking,  usually  develop  a 
station  duty  from  60  to  70  per  cent,  of  the  test 
duty.  The  short  run  test  does  not  always  de- 
velop he  relative  commercial  or  station  economy 
of  steam  installations  and  in  a  comparison  of 
steam  and  producer  plants  the  standby  losses 
must  be  taken  into  consideration.  It  is  claimed 
that  gas  generators  can  be  banked  with  less  than 
one- tenth  pound  of  coal  per  horse-power  hour 
of  banking. 

Proposals  were  received  on  two  steam  plants 
and  three  gas  producer  plants.  The  first  costs 
of  the  steam  plants  varied  from  60  to  80  per 
cent,  of  that  of  the  gas  plants,  but  the  duties 
guaranteed  were  more  than  correspondingly  re- 
duced. On  the  basis  of  using  pea  anthracite  in 
producer  and  Nova  Scotia  bituminous  coal  for 
steam  work,  both  at  $5.00  per  ton,  there  was 
no  doubt  but  that  the  producer  plants  were  much 
the  cheaper  proposition. 

Some  of  the  gas  propositions  were  based  on 
the  use  of  centrifugal  pumps,  connected  to  the 
engine  by  silent  chains,  but  the  reduced  efficiency, 
as  estimated  by  the  bidder,  more  than  made  up 
for  the  less  cost  of  this  type  as  compared  with 
triplex  power  pumps.  Apparently  an  efficiency 
of  60  per  cent,  was  estimated  in  the  case  of 
centrifugal  pumps  and  70  per  cent,  with  triplex 
pumps. 

The  proposition  accepted  included  two  Pintsch 
suction  gas  producers  with  necessary  accessories, 
two  4-cycle  single  cylinder  engines,  and  two 
double  acting,  triplex  power  pumps,  each  of 
1,250  gal.  capacity  per  minute.  The  contractors 
guaranteed  a  duty  of  115,000,000  ft.-!b.  per  100 
lb.  of  pea  anthracite  coal  having  a  thermal  value 
of  13,000  B.t.u.'s  per  pound,  with  not  to  exceed 
10  per  cent,  ash  nor  8  per  cent,  volatile  matters 
nor  2  per  cent,  sulphur. 

The  generators,  which  have  each  a  rated  capa- 


67 

acity  of  125  h.-p.,  are  constructed  of  boiler  iron, 
12  ft.  9  in.  high  and  4  ft.  3  in.  outside  diameter, 
lined  with  fire  brick  and  the  space  between  fire 
brick  and  shell  filled  with  mineral  wool.  The 
fuel  is  fed  through  a  double-closing  shotpouch 
hopper.  This  hopper  is  mounted  on  a_  cast-iron 
plate  which  is  pivoted  on  a  vertical  pin  and  can 
slide  on  another  cast-iron  plate  which  is  bolted 
to  the  outer  lid  of  the  producer.  The  lower 
plate  has  an  aperture  which  leads  to  a  conical 
fuel  magazine  in  the  upper  part  of  the  gen- 
erator. This  sliding  lid,  with  ground  joint  sur- 
faces, serves  to  permit  of  charging  the  generator 
with  fuel  without  allowing  the  escape  of  gas 
or  inrush  of  air. 

The  grates  are  of  the  so-called  shaking  basket 
type,  especially  adapted  for  the  pea  anthracite 
coal  which  this  producer  is  to  use.  Large  cast- 
iron  doors  with  ground  joint  surfaces  are  placed 
above  and  below  the  grate  on  the  two  opposite 
sides  of  the  producer,  rendering  the  fireplace  and 
ash  pit  readily  accessible.  A  cast-iron  pipe  ex- 
tends vertically  from  the  ash  pit  into  a  concrete 
sump  in  the  floor  below  the  generator,  which  is 
kept  filled  with  water  and  thus  provides  a  water 
seal.  In  this  way  the  ashes  can  be  discharged 
through  the  ash  door  or  through  the  water  seal. 

The  gas  after  leaving  the  generator  passes 
through  the  vaporizer,  which  is  a  cast-iron  shell 
containing  a  number  of  vertical  tubes,  the  space 
around  the  tubes  holding  water  and  the  gas  pass- 
ing through  the  lubes  on  their  way  to  the  scrub- 
ber. The  steam  formed  in  the  vaporizer  is  led 
through  piping  provided  with  the  necessary 
valves  to  a  steam  jet,  where  it  is  mixed  with 
air  and  led  under  the  grate  through  the  water 
seal  pipe.  This  latter  arrangement  insures  the 
air  being  admitted  at  the  centre  of  the  grate, 
resulting  in  an  even  distribution  through  the 
overlying  mass  of  fuel. 

The  steam  jet  works  under  a  pressure  of  less 
than  i^  lb.  per  square  inch  and  is  designed  to 
secure  a  constant  and  uniform  mixture  of  air 
and  steam  in  excess  of  the  requirements  under 
any  varying  load  conditions,  the  excess  steam 
being  carried  away  through  a  galvanized  iron 
pipe  to  the  outside  of  the  building. 

The  lower  part  of  the  vaporizer  is  formed  by 
a  casting  having  openings  leading  to  the  scrub- 
ber and  one  to  the  relief  pipe,  which  serves  as 
a  chimney  during  the  hours  when  the  engines 
are  not  taking  gas  from  the  generator.  A  cast- 
iron  wall  divides  this  lower  portion  of  the  va- 
porizer along  a  vertical  line,  extending  from  the 
top  of  this  section  of  the  vaporizer  toward  the 
bottom  in  such  a  way  as  to  form,  by  the  ad- 
mission of  water,  a  seal  which,  when  the  engine 
is  stopped  and  the  relief  pipe  open,  prevents  gas 
from  the  vaporizer  entering  the  scrubber.  The 
manipulation  of  this  water  seal  is  effected  by 
valves   provided  in  the  piping. 

The  scrubbers  are  made  of  boiler  iron  12  ft. 
8  in.'  high  and  3  ft.  2  in.  outside  diameter  and 
contain  a  removable  grate  for  the  support  of 
the  coke.  The  gas  enters  the  bottom  and  leaves 
at  the  top,  coming  in  contact  in  its  passage 
through  the  scrubber,  with  water  which  is  ad- 
mitted to  a  sprinkler  system  attached  to  the 
scrubber  cover.  After  passing  the  scrubber  the 
gas  is  led  by  a  vertical  pipe  to  a  cleaning  pot, 
which  serves  to  collect  large  particles  of  mois- 
ture which  may  have  been  carried  over  by  the 
gas,  and  thence  to  the  cleaner,  which  is  a  cir- 
cular boiler  iron  shell,  5  ft.  6  in.  in  diameter 
and  32  in.  high,  fitted  with  two  wooden  trays, 
supporting  layers  of  sawdust  through  which,  by 
baffles,  the  gas  is  forced  to  pass  vertically  down- 
ward. The  provision  of  this  ample  capacity  in 
scrubber  and  cleaner  is  believed  to  be  a  valuable 
insurance  against  the  passing  over  to  the  en- 
gines of  dust  and  tar  products,  which  lead  to  the 
minor  difficulties  in  operation  sometimes  attrib- 
uted to  the  use  of  this  type  of  plant. 
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Each  producer  is  equipped  with  a  gauge  board 
with  water  gauges  sho\Ving  the  vacuum  in  the 
different  parts  of  the  apparatus.  The  piping  is 
so  arranged  that  either  engine  can  be  operated 
from  either  producer. 

For  blowing  the  producer  when  starting  an  air 
jet  is  provided,  the  air  being  taken  from  the 
compressor  used  for  starting  the  engine. 

The  engines  are  4-cycle,  horizontal  single  cyl- 
inder, with  one  fly-wheel  and  outer  bearing,  with 
shaft  extended  to  receive  friction  clutch  by  which 
the  engines  are  coimected  to  the  pumps.  The 
engines  are  nominally  of  115  h.-p.  and  are  de- 
signed to  operate  at  150  r.  p.  m. 

The  engine  has  a  combination,  starting,  blow- 
off  and  relief  valve.  The  valve  proper  consists 
of  a  casing  containing  three  poppet  valves,  divid- 
ing the  casing  into  three  chambers.  When  start- 
ing, the  levers  that  operate  these  three  valves 
are  brought  into  contact  with  an  auxiliary  cam 
by  means  of  a  special  hand  lever.  The  engine 
having  been  barred  into  position  and  the  hand 
lever   thrown   to   the   starting  point,    compressed 


economical  operation  of  the  pumps,  the  size  being 
determined  by  the  intention  of  the  authorities 
to  employ  these  engines  in  the  future  develop- 
ment of  electric  current  for  lighting.  The  en- 
gines are  connected  with  the  pumps  by  means 
of  a  heavy  duty   friction  clutch. 

The  pumps  are  of  the  ordinary  triplex,  four- 
stand,  double  acting  type,  geared  to  run  32  r.  p.  m. 
Rawhide  pinions  keyed  to  the  shaft  extending 
from  the  clutch,  transmit  the  motion  of  the  en- 
gine to  the  gears  of  pumps.   The  pump  cylinder  is 

13  in.  in  diameter  and  the  stroke  12  in.  The  two 
pumps  have  a  common  suction  pipe,  18  in.  in 
diameter,  leading  from  the  well  with  individual 
suction  pipes  14  in.  in  diameter.  The  discharge 
pipes   are    12   in.    in   diameter   and  connect    with 

14  in.  force  main  leading  to  the  reservoir.  Check 
valves  are  provided  in  the  discharge  of  each 
pump  and  also  straightway  valves  in  the  dis- 
charge and  suction  pipes,  thus  permitting  the 
entire  isolation  of  either  unit.  Relief  valves, 
with  outlets  piped  into  the  suction,  are  also 
provided. 

The  auxiliary  apparatus  in  the  station  includes 
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air  is  admitted  into  the  cylinder,  resulting  in 
the  piston,  crank-shaft,  lay-shaft  and  auxiliary 
cam  moving,  until  by  the  action  of  this  cam, 
the  compressed  air  valve  closes.  On  the  return 
stroke  of  the  piston  the  valve  leading  into  the 
cylinder  opens  and  also  the  valve  into  the  vent 
pipe,  thus  allowing  the  compressed  air  to  escape. 
This  operation  is  repeated  automatically  until 
the  engine  starts  to  fire.  The  operation  of  blow- 
ing off  while  the  engine  is  running,  to  remove 
impurities  and  excessive  oil  from  the  cylinder, 
is  accomplished  by  throwing  the  hand  lever  in 
an  opposite  direction  from  that  necessary  for 
starting;  the  result  being  that  the  valve  be- 
tween the  cylinder  and  vent  pipe  is  open  during  a 
certain  part  of  the  explosion  stroke. 

Gas  and  air  are  admitted  to  the  cylinder  head 
valve  chamber  through  a  cast-iron  pipe,  divided 
by  partition  into  two  conduits,  one  for  the  gas 
and  the  other  for  the  air,  with  provision  for  con- 
trolling the  amount  of  gas  and  air  in  order  to 
obtain  the  desired  mixture.  The  air  is  taken 
through  piping  from  above  the  roof  of  the  build- 
ing. 

The  exhaust  gases  are  carried  through  one 
length  of  water  cooled  pipe  and  then  through 
a  non-jacketed  cast-iron  pipe  to  a  combined 
mnfller  and  heater  below  the  floor  of  the  engine 
room,  from  which  they  are  carried  to  an  exhaust 
funnel  above  the  roof.  The  mufHer  and  heater 
is  a  double  walled  cast-iron  cylinder,  with  a 
section  of  tubes  inserted  between  two  headers, 
the  gases  passing  through  the  pipes  which  are 
surrounded  by  water.  By  this  muffler  it  is  pro- 
posed to  provide  the  necessar>'  hot  water  for 
heating  the  building. 

The  engines  are  larger  than  necessary  for  the 


an  air  compressor,  driven  by  a  Pelton  wheel  with 
water  taken  from  the  pressure  main  and  returned 
to  the  well.  The  compressed  air  is  piped  to  two 
receivers  erected  on  the  producer  platform,  each 
32  in.  in  diameter  and  6  ft.  high.  Compressed 
air  is  also  employed  in  two  stationary  air-lifts, 
provided  to  raise  or  lower  the  exhaust  valve  of 
the  engines.  These  lifts  are  attached  to  the  en- 
gine foundations  and  facilitate  any  repairs  or 
inspection  of  the  exhaust  valve  or  its  mechanism. 
The  station  building  is  of  red  brick  and  in- 
cludes the  engine-room,  generator  room  and  coal- 
shed.  Above  the  engine  room  and  connected 
with  it  by  an  iron  spiral  stairway  is  the  office 
and  bath-room.  The  generator  room  has  a  con- 
crete platform,  11  ft.  above  the  floor,  and  at  the 
same  elevation  as  the  floor  of  coal-shed,  thus 
permitting  all  coal  to  be  transferred  from  the 
point  of  storage  to  the  producers  without  lift- 
ing. A  railroad  siding  permits  the  coal  to  be 
shovelled  directly  from  the  cars  through  the 
roof  of  the  coal-shed.  Care  has  been  taken 
in  the  producer  room  to  use  concrete  or  brick 
throughout,  both  in  walls  and  floors.  Windows 
are  provided  in  the  wall  between  producer  room 
and  engine  room  so  that  the  operation  of  the 
engine  may  be  observed  by  the  attendant,  either 
when  on  the  ground  floor  or  the  charging  plat- 
form. 


Electric  Towing  was  tried  on  July  13  on  the 
canal  of  the  Lehigh  Coal  &  Navigation  Co.  at 
Mauch  Chunk,  Pa.  A  narrow-gauge  track  was 
laid  along  the  towpath  and  on  it  a  lo-ton  electric 
motor  truck  was  operated.  This  was  connected 
by  a  hawser  with  a  canal  boat  and  dragged  the 
latter  satisfactorily. 


The  power  plant  of  the  400-bbl.  mill  of  the 
Washington,  Mo.,  Flour  Mill  Co.  is  an  example 
of  the  economies  which  can  be  secured  in  a  well- 
designed  power  installatiotj  of  small  capacity. 
The  original  power  plant  of  this  mill  contained 
an  i8x42-in.  Corliss  engine,  operating  non-con- 
densing at  70  r.p.m.,  to  which  steam  was  sup- 
plied by  two  48-in.  by  20-ft.  return  tubular  boil- 
ers. The  latter  had  33  sq.  ft.  of  grate  surface, 
or  I  sq.  ft.  to  each  33  sq.  ft.  of  heating  surface, 
and  were  operated  at  approximately  100  lb.  steam 
pressure.  Under  these  conditions,  on  an  average 
43.S  lb.  of  coal  were  required  to  each  barrel  of 
flour  that  was  produced  by  the  mill.  As  this  coal 
consumption  was  excessive,  plans  for  reconstruct- 
ing the  power  plant  were  made  and  carried  out. 

The  two  return  tubular  boilers  were  replaced  by 
a  single  loo-h.  p.  O'Brien  water  tube  boiler, 
having  1,003  sq.  ft.  of  heating  surface  and  18.34 
sq.  ft.  of  grate  surface.  This  boiler  was  equipped 
with  an  O'Brien  down  draft  furnace,  the  upper 
grates  of  which  consist  of  a  row  of  2-in.  boiler 
tubes,  inclined  upward  at  a  pitch  of  4  in.  to  the 
foot,  and  attached  at  the  front  and  rear  to  water 
drums  connected  with  the  main  drum  of  the 
boiler.  The  latter  is  also  equipped  with  a  Foster 
superheater  which  is  placed  at  the  level  of  the 
drum  of  the  boiler  in  a  compartment  at  one  side 
of  the  latter.  A  flue  leading  to  this  compartment 
is  built  in  the  side  of  the  boiler  setting  and  opens 
in  the  furnace  just  back  of  the  arch.  A  part  of 
the  hottest  gases  are  thus  diverted  through  the 
compartment  and  over  the  superheater,  which 
produces  steam  at  about  100  degrees  Fahr.  above 
the  temperature  of  saturated  steam.  The  gases 
from  the  superheater  pass  out  of  the  rear  end  of 
the  compartment  for  the  latter  and  mingle  with 
those  which  have  come  up  through  the  tubes  of 
the  boiler. 

The  cylinder  of  the  original  engine  was  replaced 
by  a  i2-in.  high-pressure  and  a  24-in.  low-pres- 
sure cylinder,  making  the  engine  a  tamdem-com- 
ponnd  machine,  which  is  operated  condensing.  A 
Wheeler  jet  condenser  served  by  a  wet-and-dry 
vacuum  pump  was  also  installed,  and  a  natural- 
draft  cooling  tower  with  a  capacity  of  2,700  lb.  of 
water  an  hour  was  erected  on  the  roof  of  the 
building,  as  the  water  supply  is  limited. 

Tests  made  since  the  reconstructed  plant  was 
placed  in  service  determined  that  on  the  average 
only  19.6  lb.  of  coal  of  the  same  quality  previously 
used  are  required  to  produce  a  barrel  of  flour,  or 
a  saving  of  120  per  cent.,  as  compared  with  the 
original  plant. 

The  plant  was  reconstructed  under  the  direc- 
tion of  Mr.  William  H.  Bryan,  consulting  en- 
gineer, of  St.  Louis. 


An  Insulating  Joint  to  prevent  electrolysis 
has  been  used  in  the  6-in.  water  service  pipe 
that  enters  the  power  station  of  the  Cleveland 
Electric  Ry.  It  consists  of  a  large  wooden 
washer  bolted  between  special  castings  forming 
adjoining  ends  of  the  service.  Each  casting  has 
an  ll-in.  flange  with  eight  ^-in.  holes  by  which 
it  is  attached  to  the  service  pipe  and  a  1354-in. 
flange  with  a  dished  face  and  eight  ij^-in.  holes 
to  form  the  insulating  joint.  The  wooden  washer 
is  a  piece  of  hard  maple  boiled  in  paraffine  and 
having  a  ^-in.  boss  on  each  side,  which  fijs  into 
the  recess  in  the  face  of  the  flange  of  the  casting. 
The  bolts  at  the  joint  pass  through  rubber  hose 
and  their  nuts  press  on  large  fiber  washers. 

It  may  be  added  that  there  is  a  difference  of 
opinion  among  engineers  regarding  the  useful- 
ness of  any  insulating  joint.  Fortunately,  the 
engineering  department  of  the  Metropolitan 
Water  and  Sewerage  Board  of  Boston  has  been 
carrying  on  investigations  as  to  their  value  which 
will  furnish  definite  information. 


July  20,  1907. 
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The  Elevator  and  Escalator  Equipment  of  the 
New  York  Subway. 


In  the  construction  of  the  New  York  Subway 
the  topographical  irregularities  of  the  upper  por- 
tion of  Manhattan  Island  caused  considerable  dif- 
ferences in  elevation  between  the  track  grade 
and  the  surface  of  the  ground  at  certain  points, 
notably  at  Manhattan  St.,  167th  St.,,and  i8ist  St. 
on  the  Broadway  Division,  and  at  Mott  Ave.  on 
the  Bronx  Division.  At  167th  St.,  l8ist  St.  and 
Mott  Ave.,  the  tracks  are  100  ft.  or  more  below 
the  street  surface,  which  renders  access  to  the 
stations  by  stairways  extremely  difficult.  At 
Manhattan  St.,  on  the  other  hand,  the  line  is 
carried  on  a  viaduct  with  a  station  at  its  centre 
where  the  grade  of  tracks  is  some  50  ft.  above 
the  street  level.  Electric  elevators  of  large  ca- 
pacity have  been  installed  in  pairs  at  each  of 
these  three  underground  stations,  and  a  duplex 
escalator   at   the  viaduct   station. 

The  electric  elevator  was  selected  so  that  the 
machine,  as  well  as  also  the  escalator,  might  be 
operated  by  direct  current  from  the  subway.  As 
it  is  necessary  to  handle  large  crowds  during 
rush  hours,  large  elevator-  cars  were  required, 
necessitating  special  elevator  machines  and  other 
mechanical  features.  The  six  machines  have  the 
largest  capacity  of  any  electric  passenger  machines 
installed  in  this  country  by  the  Otis  Elevator  Co., 
and  are  equalled  in  size  only  by  the  machines 
recently  installed  in  new  stations  of  the  London 
Underground  system.  The  cars  are  all  8J4  x 
ii}4  ft.,  with  a  capacity  of  8,000  lb.  A  load  of 
y2  men  and  boys  has  been  safely  carried  in  one 
of  the  cars  in  a  period  of  heavy  traffic.  Owing 
to  this  extremely  heavy  load,  machines  of  the 
duplex  type  were  installed,  consisting  of  two 
large  multipolar  motors,  mounted  side  by  side 
on  a  single  base  plate  to  drive  the  hoisting  drum 
through  tandem  worm-gear  drives  of  the  type 
usual  in  the  Otis  machine. 

The  installation  of  the  equipments  at  167th 
and  i8ist  Sts.  was  attended  with  considerable  dif- 
ficulty owing  to  the  location  of  these  stations  un- 
der sidewalks,  with  stair  entrances  at  the  street 
line,  which  prevented  the  projection  of  any  struc- 
ture above  the  street  level  to  house  the  overhead 
gear.  Furthermore,  as  it  was  desirable  to  have 
the  upper  landing  as  high  as  possible  in  the  ele- 
vator shaft,  it  was  necessary  to  minimize  the 
space  occupied  by  the  overhead  sheaves  and  sup- 
porting beams,  which  resulted  in  the  location  of 
the  machines  at  the  base  of  the  shaft.  Special 
overhead  work  was  accordingly  designed,  which 
is  particularly  compact  for  the  capacity  for  which 
it  is  designed.  The  upper  landings  in  the  shaft 
are  within  14  ft.  of  the  underside  of  the  sidewalk 
vault  light  at  167th  St.,  and  within  15  ft.  at 
i8ist  St.,  so  that,  with  the  total  height  of  elevator 
cage  of  9  ft.,  but  5  and  6  ft.  overhead  clearances, 
respectively,  are  obtained  at  the  two  stations. 
The  supporting  beams  for  the  overhead  sheaves 
were  accordingly  located  zVi  and  4  ft.  under 
the  sidewalk  vault  lights,  giving  total  clearances 
over  the  uppermost  sheaves  of  5  in.  Details  of 
the  sheave  supports  are  indicated  in  an  accom- 
panying illustration.  The  30-in.  sheaves  carrying 
six  Yi-'m.  cables  from  both  the  counter-balance 
weights  and  the  machines  to  the  car  are  support- 
ed by  two  iS-in.,  42-lb.  I-beams,  between  which 
and  two  outer  12-in.,  31^-lb.  I-beams,  are  sup- 
ported two  auxiliary  sets  of  30-in.  sheaves,  each 
carrying  two  ^-in.  cables  from  the  machine  drum 
direct  to  the  counterweights.  Owing  to  the  width 
of  the  car  and  the  limited  overhead  clearance,  the 
use  of  single  sheaves  to  pass  the  cables  from  the 
counterweights  and  the  elevator  machine  to  the 
car  was  prevented,  necessitating  the  four  30-in. 
sheaves  instead,  two  over  the  center  of  the  car, 
one  over  the  machine  drum  and  one  over  the 
counterweight  guides.    The  bearings  for  all  sheaves 


except  those  over  the  center  of  the  car,  rest  upon 
short  6-in.  channels  separated  from  the  I-beams 
by  8-in.  spacers,  with  flanges  riveted  to  those 
of  the  lower  channels  and  the  I-beams.  The 
large  six-cable  sheaves  are  so  confined  by  adja- 
cent beam  supports  that  journal  box  bearings  of 
the  usual  type  were  impossible,  and  the  sheaves 
are  accordingly  arranged  to  turn  on  large  4-in. 
shafts  or  spindles  passed  through  the  large 
I-beams. 

The  cars  of  the  167th  and  iSist  St.  elevators 
are  steel  cages  8J4  x  iVA  ft.  outside  measure- 
ment, designed  for  operation  between  corner 
guides  in  a  hatchway,  to  x  iij^  ft.  in  size.  The 
cases  are  of  ornamental  iron  work,  enclosed  at 
the  top  and  sides,  and  the  floors  are  finished  with 
interlocking  rubber  tiling.  Each  car  has  open- 
ings with  folding  gates  at  either  end,  and  there 
is  a  S-ft.  double  folding  gate  on  both  sides  of 
the  shaft  at  every  landing,  in  order  to  facilitate 
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the  handling  of  crowds,  for  which  purpose  am- 
ple corridor  spaces  have  been  provided  at  every 
landing.  The  guides  for  all  electric  machines  are 
4x6-in.  posts  of  yellow  pine,  bolted  to  lo-in.  chan- 
nels supported  on  the  steel  work  of  the  shaft. 

The  elevator  machines  at  167th  and  i8ist  Sts. 
stations  are  at  the  foot  of  the  shaft  in  cellars 
with  loy-i  ft.  clear  head-room  under  the  shaft 
pit  for  cars  at  the  lower  landing,  but  for  the 
Mott  Ave.  station,  the  location  was  such  that  an 
overhead  station  building  was  permissible,  allow- 
ing the  elevator  to  travel  up  to  street  level  with 
ample  room  for  the  overhead  sheaves  and  sup- 
ports. The  building  was  accordingly  arranged 
to  accommodate  the  machines  in  the  space  above 
the  shaft,  the  shafts  themselves  therefore  extend- 
ing but  the  necessary  4  ft.  below  the  lower  land- 
ing level.  The  machines  used  in  this  station  are 
identical  with  those  at  167th  and  i8ist  Sts.,  but 
the  details  of  supporting  structural  work  and  ar- 
rangement of  overhead  sheaves  is  different.  The 
cars  are  here  814  x  12  ft.  in  size,  traveling  in  a 
954xi3-ft.  hatchway,  over  which  the  elevator  ma- 
chines are  supported  on  four  i8-in.  I-beams  span- 
ning the  hatch  lengthwise.  In  order  to  prevent 
interference  with  the  support  beams,  the  guide 
posts  on  these  cars  are  arranged  at  the  side  in 
the  usual  manner,  the  posts  being  here  also  of 


4x6-in.  yellow  pine  fastened  to  lo-in.  vertical 
channels.  The  drums  of  these  machines  are  so 
located  that  overhead  sheaves  are  eliminated,  ex- 
cept for  the  counter-balance  weights,  the  car 
cables  passing  vertically  downward  from  the  in- 
ner face  of  the  drum  to  the  car  fastenings,  while 
those  from  the  drum  to  the  counterweights  pass 
over  sheaves  at  the  rear  to  the  counterweight 
slides.  The  cables  extending  directly  from  the 
counterbalance  weights  to  the  cars  are  carried 
by  sheaves  over  the  counterweight  slides  and  an 
upper  sheave  mounted  above  the  drum  so  as  to 
clear  the  drum  cables. 

The  elevator  machines  are  all  of  the  duplex 
tandem  worm-gear  type,  equipped  with  two  four- 
pole  compound  wound  motors  designed  for  oper- 
ation on  500-volt  current  from  the  railroad  pro- 
pulsion system.  The  motors  are  specially  de- 
signed with  compound  windings  for  rapid  accel- 
eration and  the  gear  of  the  drive  is  proportioned 
for  a  car  travel  of  250  ft.  per  minute  under  all 
conditions  of  loading.  The  vibrating  sheaves 
above  the  drum  of  the  167th  and  i8ist  St.  ma- 
chines automatically  traverse  in  guiding  the 
cable  off  the  drum,  the  conditions  of  clearances 
and  manner  of  running  the  cable  permitting  this 
to  be  done  there  without  difficulty.  The  machines 
are  all  controlled  from  the  cars  by  the  latest 
type  of  magnet  controller  of  the  Otis  Elevator 
Co.,  with  duplicate  control  switches  on  either 
side  of  the  car  for  convenience  of  operation  from 
either  doorway,  and  switch  panels  near  the  ma- 
chines on  which  are  mounted  the  solenoid 
switches,  resistances  and  connections.  These  con- 
trollers have  the  usual  features  for  utilization 
of  the  ihcreasing  counter  electro-motive  force  of 
the  motors,  in  starting,  to  cut  out  gradually  the 
armature  resistance  and  finally  the  series-field 
coils,  by  means  of  a  series  of  magnets  while  re- 
tarding magnets  are  similarly  used  for  slowing 
down.  Special  features  of  the  control  as  applied 
to  these  cars  are  gate  contact^  by  which  the 
machine  cannot  be  started  until  all  gates  in  the 
elevator  and  hatchways  are  closed,  the  control 
circuits  being  made  through  contacts  on  all  gates 
arranged  in  series,  so  that  if  any  gate  is  left  open 
the  control  circuit  cannot  be  closed  and  the  ma- 
chines started.  The  machines  are  all  equipped 
with  the  safety  car  switches,  the  slack  cable 
switches,  the  limit  switches  and  governors  which 
are  usual  in  electric  machine  installations. 

The  escalator  installed  at  the  Manhattan  St: 
station  is  a  moving  stair  of  the  traveling  flight 
type,  similar  in  general  construction  to  those  in- 
stalled at  the  23rd  and  33rd  St.  stations  of  the 
Manhattan  Ry.,  in  New  York,  but  differs  in  that 
it  is  of  the  duplex  type,  the  flights  being  rever- 
sible and  made  to  serve  for  both  ascending  and 
descending  travel.  As  the  station  platforms  are 
some  so  ft.  above  the  street  level,  and  it  is  neces- 
sary to  elevate  the  passengers  a  distance  of  33 
ft.  to  a  cross  passage  connecting  both  uptown  and 
downtown  platforms,  it  was  desirable  that  the 
elevating  mechanism  be  made  available  for  travel 
in  either  direction.  This  was  accomplished  by 
the  use  of  the  one  position  treads  of  the  Otis 
escalator  construction  which  travel  in  an  end- 
less chain  through  both  the  up  and  down  run- 
ways, offset  arrangements  at  both  top  and  bot- 
tom landings  preventing  interference  of  the  re- 
turning flight  with  the  loading  and  unloading 
landings  as  shown  in  the  accompanying  elevation 
detail  of  the  escalator  runways. 

The  general  arrangement  of  the  escalator  in- 
volves an  up-travel  flight.  74  ft.  long  and  a  down- 
travel  flight  80  ft.  in  length,  including  a  ^-it. 
level  landing,  midway  in  the  run,  to  serve  as  an 
eye  rest  to  the  passengers  looking  down  from 
the  upper  end  of  the  long  flight.  The  loading 
and  unloading  divisions  are  level,  those  for  load- 
ing at  both  upper  and  lower  levels  being  about 
8  ft.  in  length,  while  those  for  unloading  at  both 
levels  are  approximately  15  ft.  in  length.    The  de- 
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tail  of  arrangement  of  the  unloading  division  with 
oblique  wainscot  rail  follows  the  usual  escalator 
practice.  Mo\-ing^  hand-rails  are  also  provided 
on  both  ascending  and  descending  flights,  which 
travel  at  the  same  speed  as  the  stair  flights. 

The  escalator  is  driven  by  an  intersecting 
mechanism  which  applies  the  driving  force  equal- 
ly to  both  ascending  and  descending  flights  at 
upper  points  on  the  stairway  run.  It  consists  of 
a  60  h.-p.  Otis  motor  mounted  un'der  the  upper 
landing  at  the  top  of  the  ascending  flight  and 
arranged  to  drive  through  three  gearing  reduc- 
tions, the  shaft  carrying  the  sprockets  meshing 
in  the  flight  driving  chain.  This  gear  is  supple- 
mented by  a  similar  sprocket  driving  shaft  under 
the  loading  landing  at  the  top  of  the  descending 
flight  at  the  rear,  which  is  connected  to  the  as- 
cending flight  sprocket  shaft  by  two  S-in.  longi- 
tudinal steel  shafts  which  are  connected  to  the 
sprocket  shafts  at  either  end  through  spiral  gear- 
ing. By  this  arrangement,  the  driving  force, 
which  amounts  to  an  average  power  consumption 
of  25  h.  p.  is  effecttially  equalized  between  the 
two  halves  of  the  endless  chain  of  stair  flights 
and  the  duty  imposed  on  the  sprocket  and  chain 
at  either  driving  point  lessened  b'y  approximately 
one-half.  The  driving  gears  are,  however,  both 
designed  for  ample  strength  to  carry  the  entire 
driving  strain  if  this  should  become  necessary  in 
case  of  emergenc}-.  The  5-in.  interconnecting 
shafts  between  the  two  driving  gears  are  of  con- 


gears  of  the  drive  are  entirely  enclosed  and  fitted 
with  an  oil  bath  for  lubrication  and  protection 
from  dirt  and  dust.  To  the  sprocket  driving 
shafts  of  either  flight  there  is  connected  by  a 
chain  drive  a  supplementary  hand-rail  driving 
mechanism  of  the  endless  cable  type  with  rubber- 
covered  hand  grips.  The  rail  for  either  flight  is 
driven  over  pulleys  carried  in  the  upper  surface 


large  carrying  capacity.  The  flights  are  of  un- 
usually large  size,  each  step  being  18  in.  in  width 
by  4  ft.  long,  so  that  under  conditions  of  maxi- 
mum loading,  three  persons  might  be  accommo- 
dated on  each  step.  From  actual  practice  it  is 
found  that  under  conditions  of  rush-hour  travel 
an  average  of  21/2  persons  are  carried  per  step 
continuously    for    considerable    periods    of    time. 


The  Duplex  Escalator  Driving   iSlechanism. 
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Special  Overhead   Construction  for  Subway   Elevators. 


siderable  length,  approximately  35  ft.,  and  in 
order  to  provide  for  possible  deflections  of  the 
viaduct  on  which  the  mechanisms  are  supported, 
each  shaft  is  connected  to  its  spiral  gear  at 
either  end  through  a  universal  joint.  In  practice 
it  is  found  that  the  structure  deflects  under  cer- 
tain conditions  sufiiciently  to  throw  the  shaft  out 
of  alignment  by  as  much  as  one  inch.    The  spiral 


of  the  banister  and  moves  at  a  speed  correspond- 
ing to  that  of  the  stair  flight,  returning  within 
the  boxing  underneath  the  banister.  Three 
sheaves  above  the  driving  mechanism  for  either 
flight  carries  the  hand-rail,  and  by  a  turn  around 
a  third  adjustable  sheave  provision  <b  made  for 
taking  up  slack  in  the  cable. 
The  important  feature  of  the  escalator  is  its 


With  the  normal  speed  of  operation,  of  approxi- 
mately 4,000  steps  passing  a  landing  per  hour, 
the  maximum  carrying  capacity  of  the  escalator 
is,  as  determined  by  the  average  of  2j4  persons 
per  step,  10,000  persons  per  hour,  for  both  the 
ascending  and  descending  runs,  making  the  total 
capacity  of  the  station  20,000  per  hour,  as  guar- 
anteed by  the  builders.  This  is,  moreover,  accom- 
plished by  a  continuous  uni-directional  movement 
of  the  apparatus  and  devoid  of  stopping  and  ac- 
celerations of  the  driving  motor,  as  in  the  case 
of  the  usual  elevator  apparatus.  While  the  esca- 
lator occupies  more  space  than  an  ordinary  ele- 
vator installation,  it  requires  far  less  than  that 
necessary  for  an  elevator  equipment  of  equal 
capacity  and  its  advantage  over  the  latter  is 
obvious  in  view  of  the  maximum  carrying  capac- 
ity of  each  of  the  above  elevators  at  the  above 
mentioned  stations  of  approximately  1,000  persons 
per  hour.  An  interesting  feature  of  the  escala- 
tor installation  is  the  effect  upon  travel  at  that 
station.  Aside  from  the  fact  of  the  general  nov- 
elty of  the  escalator  as  a  means  of  elevator 
travel,  it  has  been  found  from  studies  of  the 
actual  station  records  of  the  subway  operating 
company  that  the  escalator  station  is  one  of  the 
most  popular  stations  on  the  line,  and  that  a 
most  decided  preference  is  shown  to  it  over  other 
nearby  stations  of  the  subway  and  elevated  lines 
in  the  city.  In  the  hot  summer  months  when 
the  travel  by  way  of  all-stair  stations  decrease 
by  from  10  to  15  per  cent,  over  that  of  other 
times  in  the  year,  the  travel  at  the  escalator  sta- 
tion remains  constant  or  even  above  normal. 
The  escalator  at  this  station  is  operated  con- 
stantly throughout  the  day  and  evening,  and 
is  shut  down  only  from  one  o'clock  to  five 
o'clock  in  the  morning  of  each  day. 


Plugged  Cross-Tie.s  have  been  used  with 
marked  success  in  large  numbers  by  Chief  Engi- 
neer Fredcricia,  of  the  Danish  State  Ry.  A  plain 
lyi-in.  cylindrical  crcosoted  plug  of  beech  or 
birch  is  driven  tight  in  a  i^-in.  hole  bored  in  the 
tic  and  the  spike  is  driven  in  a  hole  bored  in  this 
plug.  Worn-out  ties  plugged  in  this  way  have 
been  found  to  give  good  service,  as  the  rail 
seems  to  be  held  down  with  exceptional  firmness 
and  deterioration  due  to  the  pounding  of  loose 
rails  is  prevented. 


July  20,  1907. 
Sug'gested  Specifications  for  Street  Lighting. 

Report  to  the   National   Electric  Light  Association  by 
a    Committee    consisting    of    Dudley    Farrand,    Chairman, 
A.  E.  Kennelly,  Charles  P.  Steinmetz,  Louis  A.   Fer- 
guson and  Paul  Spencer.    Comments  on  the  report 
are  given  in  the  editorial  pages  of  this  issue. 


In  the  year  1894  a  committee  of  experts,  ap- 
pointed by  the  Association  to  consider  the  rating 
of  arc  lamps,  reported  at  the  seventeenth  con- 
vention,  then  in  session  at  Washington,  a  pre- 
amble and  resolution  which  was  adopted  as  fol- 
lows: 

"Recognizing  the  difficulty,  if  not  impossibility, 
of  measuring  with  any  degree  of  accuracy  the 
illuminating  power  of  the  arc  lamp,  and  the 
great  necessity  for  a  more  precise  definition 
and  statement  of  the  obligations  of  the  producer 
of  electricity  for  illuminating  purposes  to  the 
consumer    thereof,   be    it 

"Resolved,  That  in  the  opinion  of  this  con- 
vention what  is  ordinarily  known  as  a  2,ooo-c.-p. 
arc  lamp  is  one  requiring  on  the  average  450 
watts  for  its  maintenance,  the  measurements  be- 
ing made  at  the  lamp  terminals,  where  no  sens- 
ible resistance  is  included  in  series  with  the  arc. 
In  case  such  resistance  is  used,  it  must  be  ex- 
cluded  in   the   measurement  of  the  voltage." 

The  rating  of  arc  lamps  on  the  basis  of  energy 
consumed,  as  set  forth  in  the  resolution,  was 
then  and  would  now  be  satisfactory  as  an  equit- 
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they  were  in  1894,  and  the  preamble  then  adopt- 
ed is  equally  applicable  to-day  by  reason  of  the 
introduction    of    these    new    devices. 

In  addition  to  the  new  types  of  arc  lamps,  there 
have  also  been  placed  on  the  market  and  are 
now  offered  for  sale  certain  kinds  of  mercury- 
vapor  or  vacuum-tube  lamps,  -which  can  be  used 
for  street  lighting,  as  well  as  a  considerable  num- 
ber of  new  incandescent  lamps  constructed  of 
•some  form  of  metallized  filament.  Quite  a  num- 
ber of  the  latter  are  already  in  use,  with  every 
prospect  of  their  general  introduction  within 
a  reasonable  time. 

Any  attempt  to  compare  the  illuminating  value 
of  these  latest  forms  of  lamps,  which  are  or  may 
be  used  for  street  lighting,  on  the  basis  of  energy 
consumed,  is  not  only  futile,  but  would  be  ruin- 
ous to  the  contracting  company,  for  while  the 
so-called  high-efficiency  lamps  operate  on  a  less- 
er expenditure  of  energy,  they  also  give  a  larger 
volume  of  light.  No  reason  can  be  given  why 
a  contractor  should  be  penalized  for  giving  more 
light  than  contracted  for,  after  having  made  con- 
siderable investment  for  that  purpose,  simply 
because  the  number  of  watts  consumed  is  less, 
notwithstanding  that  other  items  of  expense  and 
renewals   may  be   considerably  increased. 

Your  committee,  after  a  most  careful  consid- 
eration of  the  difficulties  to  be  met  and  for  the 


Scheme  of  the  Duplex  Escalator  on  the  Subway. 


able  means  of  determining  either  a  proper  rate 
of  charge  or  illuminating  value  for  street  arc 
lighting  furnished  by  a  company  to  a  munici- 
pality, under  the  same  conditions,  but  at  the  time 
of  the  adoption  of  this  resolution  there  was  in 
use  in  the  United  States  no  type  of  arc  lamp 
other  than  the  open  arc,  which,  although  of 
many  makes  and  designs,  gave  approximately 
the  same  illuminating  power  for  a  given  amount 
of  energy.  Wherever  the  rating  adopted  by 
the  committee  in  1894  has  been  employed  in  con- 
nection with  open-arc  lamps  of  the  general  type 
then  in  use,  little  or  no  difficulty  has  been  ex- 
perienced in  the  adjustment  of  differences  aris- 
ing   from    the    interpretations    of   contracts. 

EHiring  the  very  year  in  which  this  rating  was 
adopted,  however,  the  commercial  introduction 
of  enclosed-arc  lamps  began,  and  within  the 
past  ten  or  twelve  years  the  gradual  displacement 
of  open-arc  by  enclosed-arc  lamps  has  taken 
place.  The  manufacture  of  open-arc  lamps  has 
practically  ceased  as  a  result  of  their  inability 
to  compete  with  the  enclosed  type,  and  manufac- 
turers have  devoted  themselves  almost  exclusive- 
ly to  the  latter  unit  quite  recently.  During  the 
past  four  or  five  years  there  have  been  placed 
upon  the  market  .a  number  of  distinct  new  types 
of  lamps,  which  have  been  known  by  the  gen- 
eral designation  of  "flaming  carbon"  or  "lumi- 
nous arc"  lamps,  some  of  which  originated  from 
American    ideas,    while    others    were    imported. 

The  characteristics  of  the  various  lamps  men- 
tioned, taken  either  individually  or  grouped  in 
classes,  are  so  widely  at  variance  in  perform- 
ance in  the  j-atio  between  light  produced  and 
energy  expended  that  the  difficulties  experienced 
by    operating   companies    are    greater    now    than 


purpose  of  establishing  a  definite  basis,  assumed : 
That,  inasmuch  as  the  lighting  of  streets  by  con- 
tract is  a  matter  of  illumination  produced  rather 
than  Of  apparatus  employed,  the  terms  used  in 
specifications  should  be  in  terms  of  illumina- 
tion and  not  of  energy  consumed ;  that  the  in- 
dividual lamp  of  each  class  should  be  the  unit 
of  number  charged  for;  and  that  the  average 
illuminating  power  of  each  unit  should  be  com- 
parable with  and  have  a  value  equal  to  a  known 
standard  at  proper  relative  distance. 

The  following  report  is  submitted  as  the  best 
provisional  solution  of  the  problem  of  street 
lamp  specification  that  the  unsatisfactory  existing 
state  of  the  science  and  art  of  outdoor  photome- 
try permits. 

The  committee  considers  that  street-lighting 
lamps  should  not  be  rated  in  candle-power  under 
contract  specifications ;  because  unless  qualified 
as  to  the  space  distribution  of  the  candle-power, 
such  rating  may  be  entirely  misleading.  The 
lamp  may,  by  suitable  reflectors,  be  made  to 
possess  a  large  candle-power  in  some  particular 
direction  or  zone,  and  yet  be  very  ineffective  as 
a  practical  street  illuminant.  Consequently,  the 
committee  considers  that  the  rating  of  street 
lamps  in  contract  specifications  should  be  in 
terms  of  the  mean  normal  illumination  cast  at 
a  considerable  distance  from  the  lamp,  along 
the  street  which  it  illumines,  i.  e.,  the  mean  il- 
lumination thrown  by  the  lamp  upon  a  plane 
surface  at  a  considerable  distance  from  the  lamp 
and   supported   perpendicularly   to    the    rays. 

The  following  specifications  are  drawn  to  cover 
the  ordinary  conditions  of  street  lighting,  and 
are  recommended  to  replace  previous  specifica- 
tions, such  as  those  appearing  in   the  Report  of 
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the  Committee  on  Rating  of  Arc  Lamps  of  the 
National  Electric  Light  Association  at  the  meet- 
ing of  1894,  a  copy  of  which  is  reported  above: 

(i)  Under  ordinary  conditions  of  street  arc 
lighting,  with  lamps  spaced  200  to  600  ft,  apart, 
specifications  for  street  lamps  should  define  the 
mean  illumination  thrown  by  the  individual  lamp, 
in  position  in  the  street,  as  measured  at  the 
height  of  the  observers'  eye  and  perpendicular 
to  the  rays,  at  some  point  not  less  than  200 
ft.  nor  more  than  300  ft.  distant,  along  a  level 
street,  from  a  position  immediately  below  the 
lamp,  with  all  extraneous  light  screened  off  and 
with  no  reflection  from  surrounding  objects  not 
forming  part  of  the  lamp  equipment. 

The  reason  for  leaving  the  horizontal  distance 
flexible  along  the  street  within  the  range  be- 
tween 200  and  300  ft.,  is  that  a  definitely  speci- 
fied distance  such  as  250  ft.  might  be  unsuitable 
for  the  purpose  of  the  measurement. 

Within  the  horizontal  distance  in  excess  of 
200  ft.,  the  distance  correction  for  the  height 
of  the  lamp  above  the  observer's  eye  is  ordinarily 
unimportant. 

(2)  When  using  smaller  units  of  light,  such 
as  series  incandescent  lamps  spaced  shorter,  dis- 
tances apart,  a  correspondingly  shorter  distance 
from  the  lamp  could  be  chosen  in  measuring  the 
illumination. 

(3)  The  lamp  contracted  for  should  give  a 
mean  normal  illumination  at  the  test  point  (se- 
lected as  in  Sections  I  and  2)  not  less  than 
the  illumination  given  by  the  stationary  standard 
incandescent  lamp  of  16  c.-p.  at  i/x  of  the  dis- 
tance. The  said  standard  incandescent  lamp 
should  be  a  standardized  seasoned  lamp  having 
a  determined  candle-power  in  a  fixed  direction. 

(4)  When  the  lamp  tested  fluctuates  in  in- 
tensity, a  number  of  observations  of  the  maxi- 
mum normal  illumination  should  be  made  at  a 
distance  of  not  less  than  200  ft.  horizontally  from 
beneath  the  lamp,  and  the  average  of  these  meas- 
urements should  be  taken  as  the  average  maxi- 
mum illumination.  A  similar  number  of  observa- 
tions of  the  minimum  normal  illumination 
sV>uld  be  made,  the  average  of  which  should  be 
taken  as  the  average  minimum  illumination. 
The  arithmetical  mean  of  the  said  average 
maximum  and  minimum  illuminations  should 
be  taken  as  the  mean  normal  illumination  called 
for  in  Section   i. 

(a)  When  a  reading-distance  instrument  is 
used  for  measuring  the  mean  normal  illumination 
at  specified  horizontal  range,  the  average  of  a 
number  of  maximum  distances  at  which  a  certain 

'  size  of  print  can  be  distinguished  may  be  called 
the  average  maximum  distance,  and  the  average 
of  a  similar  number  of  minimum  distances  the 
average  minimum  distance.  From  these,  the 
mean  distance  at  which  an  illumination  is  cast 
normally,  sufficient  for  distinguishing  tljat  size 
of  print,  can  be  determined.  This  mean  distance 
must  lie  within  the  200-300  ft.  horizontal  range 
specified  in  Section  I.  In  most  cases  the  arith- 
metical mean  of  the  average  maximum  and  aver- 
age minimum  distances  may  be  taken  as  the  said 
mean  distance  with  an  accuracy  sufficient  for 
practical  purposes.  The  illumination  needed  for 
distinguishing  the  size  of  print  may  be  deter- 
mined for  each  particular  observer  from  meas- 
urements of  the  reading  distance  with  the  stand- 
ard incandescent  lamp  referred  to  in  Section  3. 

(b)  When  a  portable  photometer  is  used  at  a 
fixed  horizontal  distance,  such  as  250  ft.,  the 
mean  normal  illumination  of  a  fluctuating  lamp 
may  be  obtained  by  taking  the  average .  of  not 
less  than  50  observations  at  intervals  of  not  less 
than  one-half  minute. 

(5)  A  reasonable  number  of  lamps  covered 
by  the  contract  should  be  tested. 

(6)  For  measuring  the  mean  normal  illumi- 
nation of  a  lamp,  comparison  with  the  standard 
incandescent   lamp   may   be   made   either   with   a 
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suitable  portable  photometer  or  /with  a  reading- 
distance  instrument,  such  as  the  so-called  "lumi- 
nometer." 

(7)  The  unobstructed  mean  normal  illumina- 
tion must  not  be  less  at  shorter  distances  than  at 
the  point  of  test 

(8)  An  appro.ximate  list  of  the  mean  normal  il- 
luminations thrown  by  street  lamps  of  standard 
manufacture,  at  horizontal  distances  within  the 
aoo-joo-ft.  range,  hung  approximately  20  ft.  above 
the  level  of  the  observer's  eye,  is  given  in  the 
following  table:  (Data  from  which  table  is  to 
be  prepared  are  not  yet  completed.  Table  will 
be  furnished  later.) 

Your  committee  during  the  consideration  of 
this  subject  invited  to  its  meetings  and  sought 
the  advice  and  assistance  of  a  number  of  the 
most  prominent  illuminating  engineers  and  are 
lamp  experts,  and  in  that  connection  hereby  ex- 
presses its  appreciation  for  services  rendered 
by  Dr.  Clayton  H.  Sharpe,  Mr.  Caryl  D.  Has- 
Idns,  Mr.  Frank  Conrad,  Mr.  Carl  Hering,  Mr. 
Louis  B.  Marks  and  L.  D.  Howard  Gilmour,  and 
especially  to  Mr.  W.  D'.'\.  Ryan  for  the  quantity 
of  data   furnished   to   the  committee   for   its   use 


The  Nine-Mile  Power  Station  of  the  Spokane 
&  Inland  Empire  Bailway. 

By    H.    Cole    Estep. 


Twelve  miles  below  the  city  of  Spokane,  Wash., 
on  the  Spokane  River,  the  Spokane  &  Inland 
Empire  Railway  Co.  is  constructing  its  new  15,000 
kw.  hvdro-electric  station,  as  described  in  this 
journal  on  March  2.  The  work  of  construction, 
which  has  been  in  progress  since  August,  1906, 
is  now  about  half  completed,  and  is  in  many 
ways  in  its  most  interesting  stage.  After  several 
delays  on  account  of  floods  and  high  water,  the 
subaqueous  work  has  been  completed.  To  ob- 
viate as  much  as  possible  further  delays  caused 
by  a  rising  river,  a  rather  novel  method  of  con- 
struction has  been  adopted. 

The  river  is  250  ft.  wide  at  this  point,  and 
the  power  house,  which  is  built,  as  is  usual  in 
such  cases,  agjainst  the  back  wall  of  the  dam, 
extends  out  to  mid-stream,  the  generator  room 
being  127  ft.  long  by  20  ft.  wide. 

The  method  of  construction  adopted  consists 
in  building  the  power-house  half  of  the  dam 
first,    the     foundation     work    being    subaqueous. 


20-ft.,  i?4-in.  twisted  steel  squares,  laid  in  hori- 
zontal courses  2  ft.  apart  and  tied  together  by 
short  rods  of  ^-in.  twisted  stock. 

No  penstocks  are  used,  the  wheel  chambers 
being  constantly  under  full  head.  The  water  is 
controlled  by  ordinary  vertical  lift  gates  located 
at  the  face  of  the  dam.  From  each  turbine  the 
water  is  carried  away  by  two  draft  tubes,  each 
8  ft.  6  in.   in  diameter. 

A  feature  of  the  design  of  the  dam  is  the 
hatchway  provided  for  gaining  access  to  each 
wheel  chamber.  This  chamber,  ordinarily  under 
full  head  of  water,  is  located  between  the  sealed 
grid,  mentioned  above,  and  the  main  wall  of  the 
dam.  At  the  top  of  the  chamber  the  dam  wall 
forms  a  corner,  and  in  this  corner,  swung  45 
deg.  to  the  vertical,  is  fitted  the  16  x  l6-ft.  hatch- 
way. The  hatchway  itself,  made  of  channel  iron 
and  reinforced  concrete,  is  supported  against  the 
upward  water  pressure  by  removable  girders.  In 
one  of  the  accompanying  photographs  the  loca- 
tion of  the  hatchways  is  indicated  by  white 
crosses. 

The  plant  will  operate  under  a  head  of  60 
ft.     The   flow   of   the    river    varies    from   25,000 
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and  the  large  amount  of  labor  performed  in  the 
collection  of  additional  data  required  in  the 
preparation  of  the  schedules. 


Swamp  Dkainage  on  the  catchment  area  of 
the  Wachusett  reservoir  of  the  Metropolitan 
water-works  has  been  resumed.  As  a  rule,  the 
ditches  cut  for  the  purpose  have  a  board  bottom 
I  ft.  wide,  with  4  x  4-in.  triangular  wood  strips 
rabbeted  at  the  square  comer  to  the  edges  of  the 
board.  The  board  is  nailed  to  2  x  4-in.  cross 
pieces  2  ft.  long  and  about  3  ft.  apart,  laid  on 
the  bottom  of  the  excavation.  The  triangular 
strips  make  wooden  sides  to  the  ditch  3  in.  high 
and  serve  as  a  footing  for  the  stone  paving  on 
the  slopes  of  the  ditch.  As  the  bottom  of  the 
excavation  for  the  ditches  is  generally  in  water 
and  the  material  is  very  soft,  it  is  necessary  to 
use  some  form  of  board  bottom  in  order  to  pre- 
serve the  grade  of  the  ditch  and  aflFord  a  sup- 
port for  the  slope  paving,  and  the  form  of  the 
bottom  used  facilitates  cleaning  the  ditches. 
Where  the  ditches  have  steep  grades  and  the 
ground  is  more  firm,  the  bottom  is  also  paved 
with  stone;  where  the  ground  is  stony,  no  paving 
is  used.  This  type  of  ditch  construction  has  been 
very  successful  in  earlier  swamp  drainage  opera- 
tions in  the  Wachusett  basin,  resulting  in  a  marked 
reduction  in  the  color  of  the  water. 


Then  while  the  other  half  of  the  dam  is  being 
constructed,  the  river  is  diverted  through  tem- 
porary openings  left  in  the  base  of  the  power- 
house dam  for  that  purpose.  When  the  whole 
structure  is  completed  these  temporary  openings 
will  be  sealed. 

To  accomplish  this  the  upstream  face  of  the 
dam  at  the  elevation  of  the  generator  room  floor 
is  left  open,  the  upper  part  being  supported 
by  heavy  cross  walls  located  between  each  of 
the  four  generating  sets.  Between  these  cross 
walls  are  left  four  20  x  30-ft.  openings.  I-bcims 
bedded  firmly  in  the  cement  at  the  top  and 
bottom,  spaced  12  in.  apart,  are  placed  vertically 
in  these  openings,  forming  a  grid.  When  the 
power-house  is  completed  and  the  coffer-dam 
thrown  across  the  east  half  of  the  stream,  the 
water  will  pour  down  through  this  grid  and  find 
its  exit  through  temporary  openings  in  the  dam 
floor.  After  the  east  half  of  the  dam  is  com- 
pleted this  grid  will  be  sealed  by  driving  sheet 
piling  between  the  I-beams.  This  rather  novel 
design  has  already  proved  its  efficiency  and  will 
materially  reduce  the  time  and  cost  of  construc- 
tion. 

The  dam  is  being  very  thoroughly  and  sub- 
stantially reinforced.  The  lower  courses  are  tied 
together  and  stiffened  by  diagonal  rods  20  ft. 
long,  made  of  iJ4-in.  twisted  steel  squares.  The 
reinforcement  of  the   upper  courses  consists  of 


to  1,400  second-feet,  the  normal  flow  being  bout 
6,000  second-feet.  The  river  canyon  is  deep  and 
wide  enough  to  provide  sufficient  pond  area  to 
enable  the  plant  to  develop  15,000  kw.  continu- 
ously. Two  3,750-kw.,  three-phase,  star-con- 
nected Westinghouse  alternators  are  to  be  in- 
stalled immediately ;  one  more  is  to  follow  before 
the  end  of  the  year,  while  eventually  the  plant 
will  contain  four  3,750-kw.  machines.  Each  gen- 
erator is  to  be  driven  by  a  6,ooo-h.p.,  direct-con- 
nected,  horizontal,   parallel-flow   turbine. 

The  switchboard  gallery  is  located  at  one  end 
of  the  generator  room.  Remote  control  will  be 
used  throughout,  the  main  oil  switches  being 
each  located  in  a  separate  fireproof  compartment 
at  the  rear  of  the  switchboard  gallery. 

Each  generator  is  supplied  with  its  own  3,750- 
kw.  2,300-60,000  volt,  oil-coolcd,  three-phase 
Westinghouse  transformer.  The  transformers 
are  located  in  fireproof  pits  situated  adjacent  to 
the  generators  along  the  back  wall  of  the  dam. 
The  generator  room  crane  is  used  to  handle  the 
transformers.  This  brings  out  another  of  the 
features  of  the  design.  On  account  of  the  hatch- 
ways leading  to  the  turbines,  the  transformers 
and  the  generators  can  be  placed  under  the  same 
crane  runway ;  every  part  of  the  machinery  is 
thus  made  exceptionally  accessible,  served  by  one 
main  crane  and  can  be  moved  rapidly  and  eco- 
nomically. 


July  20,  1907. 

One  of  the  causes  contributing  to  the  economi- 
cal construction  of  this  plant  is  the  exceptionally 
fortunate  location  of  the  sand  and  gravel  pit. 
At  the  site  of  the  dam  on  the  east  bank  of  the 
river  is  found  the  finest  natural  deposit  of  sand 
and  gravel  that  could  be  desired.  The  c 
here  rises  about  300  ft.  above  the  river.  The 
concrete  mixing  plant,  in  which  are  installed 
two  steam-driven  Smith  mixers,  is  located  on 
the  hillside  about  100  ft.  above  the  river.  From 
this  point  to  within  100  ft.  of  the  top  of  the 
cliff  is  situated  a  bed  of  fine,  pure  sand.  The 
sand  is  transferred  to  the  hoppers  of  the  mix- 
ing plant  in  small,  horse-drawn  tramcars.  Above 
the  sand  bed  and  extending  to  the  top  of  the 
cliff  is  a  deposit  of  clean  gravel.  The  gravel 
is  sluiced 'down  to  the  concrete  mixers  by  the 
common  method  used  in  hydraulic  mining.  On 
its  way  down  the  boulders  are  removed  and  di- 
verted to  a  stone-crusher.  By  virtue  of  this 
natural  gravity  system  of  transportation  and  the 
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Carrying    Capacity   of   Reinforced   Concrete 
Floor  Construction. 

By  Messrs.  A.  E.  Lindall  and  G.   R.  Heckle. 


Many  causes  contribute  to  the  diversity  of 
opmion  among  engineers  regarding  the  design 
and  load-carrying  capacity  of  floor  panels,  the 
principal  ones  being  the  variation  in  strength  of 
material  and  class  of  workmanship,  but  more 
particularly  the  tests  that  are  published  with  a 
view  of  exploiting  the  merits  of  a  particular  sys- 
tem, which  tests  are  frequently  executed  in  such 
a  manner  as  to  give  entirely  false  impressions 
regarding  the  strength  of  the  structure.  It  is  a 
common  practice  to  test  a  portion,  or  a  strip  of 
floor  panel  a  few  feet  wide  and  judge  from  the 
load  thus  carried,  the  load  which  the  whole 
panel  could  carry;  or  pile  up  bags  of  cement, 
sand  or  gravel  and  call  each  bag  in  height 
100  lbs.  per  square  foot,  whereas  the  load  aver- 
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close  proximity  of  the  material,  the  concrete  at 
the  spout  of  the  mixers  costs  13  cents  per  cubic 
yard,   exclusive  of  the  cost  of  the  cement. 

Except  at  prohibitive  cost,  the  plant  is  inac- 
cessible by  rail.  All  the  heavy  machinery  will 
have  to  be  transported  over  the  county  road. 
Although  the  road  is  steep  and  crooked  in  places, 
the  machinery  can  be  moved  in  this  way  cheaper 
than  by  building  a  costly  railroad  spur. 

The  location  is  twelve  miles  from  the  center 
of  distribution  at  Spokane  and  the  electricity 
will  be  transmitted  at  60,000  volts  over  this  dis- 
tance. The  pole  line  is  now  completed  and  is 
being  used  temporarily  for  the  transmission  of 
electricity  from  Spokane  for  light  and  power  pur- 
poses at  the  plant  under  construction.  The  trans- 
mission line  follows  the  county  road  most  of 
the  way  and  is  not  on  a  private  right-of-way. 

The  energy  generated  at  the  Nine-mile  station 
will  be  used  for  commercial  and  street  station 
purposes  in  Spokane  and  also  for  power  on  the 
extensive  electric  railway  system  of  the  Spokane 
&  Inland  Co.,  which  operates  *200  miles  of  stan- 
dard gauge  electric  railway  traversing  the  In- 
land Empire  district  of  eastern  Washington. 

Messrs.  Sanderson  &  Porter,  of  New  York,  are 
the  contractors  in  charge  of  the  construction  of 
the  Nine  Mile  Power  Station.  Mr.  W.  F.  Zim- 
merman, of  Spokane,  representing  the  Inland 
Empire  System,  is  the  consulting  engineer. 


ages  more  nearly  50  per  c;nt.  of  this  amount — 
that  is  to  say,  a  pile  ten  or  twelve  bags  in  height 
will  give  dbout  600  lbs.  per  square  foot  of  area. 
Materials  such  as  pig  iron,  brick,  pig  lead,  and 
so  forth,  unless  special  provision  is  made,  may 
be  suspected  of  carrying  a  portion  of  their  load 
to  the  supports,  by  interior  arching  action. 

The  situation  outlined  is  unfortunate,  in  so 
far  that  those  who  are  interested,  instead  of  be- 
ing instructed  are  imcohsciously  misled,  and 
until  a  great  number  of  experiments  have  been 
made,  placing  the  whole  subject  of  reinforced 
concrete  on  a  solid  foundation  of  experimental 
data,  this  phase  of  the  matter  is  really  serious. 

In  justice,  to  all  who  have  made  floor  tests, 
it  must  be  said  that  it  is  difficult  to  eliminate 
many  inaccuracies.  Laboratory  apparatus  can 
seldom  be  obtained ;  the  heavy  loads  required  to 
test  to  destruction  full-sized  floor  panels  can  be 
secured  in  practice  only  by  the  piling  up  of  a 
large  number  of  comparatively  small  loads, 
probably  giving  a  very  fair  uniform  load,  but 
uncertain,  nevertheless,  as  regards  its  exact 
amount  and  point  of  application. 

It  is  hoped  that  the  following  record  of  a 
test  on  a  full-sized  panel  will  be  found  gener- 
ally interesting  and  useful,  although  subject  to 
most  of  the  criticism  noted  above. 

The  panel  was  built  near  the  Intercity  Via- 
duct,  Kansas  City,   Mo.,  because  the  reinforced- 
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concrete  viaduct  floor  was  under  construction, 
and  the  convenience  in  securing  material  and 
labor  very  greatly  reduced  the  cost  of  the  panel. 
The  foundation,  however,  was  very  poor,  and 
the  precaution  that  was  taken  to  spread  the  foot- 
ings under  the  corner  posts  was  not  sufficient 
to  avoid  serious  settlement,  and  even  cracks  in 
the  panel,  as  will  be  noted  later. 

TTie  general  plan  and  arrangement  of  rein- 
forcement are  shown  in  an  accompanying  illus- 
tration. The  corner  posts  were  made  rather 
heavy  for  two  reasons — to  give  as  much  con- 
tinuity to  the  girders  as  possible,  there  being 
no  surrounding  panels  as  is  the  case  in  buildings, 
and  to  distribute  the  load  on  the  foundation. 

The  reinforcement  was  corrugated  high-carbon 
bars.  The  concrete  was  made  of  one  part  of 
lola  Portland  cement,  two  'parts  Missouri  River 
sand  and  five  parts  crushed  limestone  graded 
from  J4  in.  to  I  in.  in  size. 

The  concrete  was  placed  during  cold  weather 
in  February  and  protected  with  manure — or  in 
other  words,  subjected  to  the  same  unfavorable 
conditions  that  may  obtain  in  practice.  Tests 
were  made  sixty  days  later,  on  April  11,  12  and 
13- 

The  slab  was  tested  first,  and  in  order  to  avoid 
loading  the  beams  and  girders  they  were  blocked 
up,  the  idea  being  that  the  slab  should  be  tested 

Table  i.  Total  Loads  and  Deflections. 
, Slab. \     , Beam. ^ 
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to    practical    destruction    without    injuring    the 
beams,  and  then  test  the  beams,  blocking  up  the 
girders,    and    finally    the    girders.      For    loading 
material,    cement    sacks    were    filled    with    sand 
aid  twenty-five  of  these  were  weighed,  the  aver- 
age weight  being  found  to  be  about  113  lbs.  per 
ack.     This   weight   was   then   used   to   calculate 
;lie  total  weight  by  counting  the  number  of  sacks 
placed  on  the  panel.     The  sacks  were  so  placed 
as  to  load  the  area  ipcluded  between  the  center 
lines  of  the  beams  and  girders,  this  area  being 
10x18  ft.  in  plan,  or  180  sq.  ft.    To  avoid  arching 
action,  a  space  was  left  between  the  piles  in  the 
center  of  the  panel,  as  shown  in  one  of  the  illus- 
trations.    Deflections   we/e    read    in   the   middle 
of  the  panel,  by  means  of  a  multiplying  device, 
level    readings    were    also    made    on    the    north 
corner    posts.     When   the   panel    was    only   half 
loaded    settlement    began,    cracking    the    outside 
beam   on   the   north    side,   the   cracks   extending 
diagonally   upwards   toward   the   supports,   or   in 
the    reverse    direction    to    the   ordinary    diagonal 
tension   cracks,   the   natyre    of  these   cracks   be- 
ing   shown    in    an    accompanying    sketch.      The 
total  load,  load  per  square  foot,  and  the  deflec- 
tion   in   the   middle   of   the    panel    are   given   in 
Table    i.      Correction   in    the   deflection    had   to 
be    made    because    of    the    settlement,    and    this 
makes  the  deflection  readings   uncertain  by  per- 
haps as  much  as  %  in.     An  attempt  to  show  by 
a   curve   the   general    relation   between   the   load 
per  square  foot  and  deflection  has  been  made  in 
the  accompanying  diagrams,  in'  which  the  devia- 
tion   of   some   of   the    points    from    the    average 
curve    is    probably    due    to    causes     enumerated 
above.    At  a  load  of  750  lbs.,  the  loading  was  dis- 
continued for  the  day,  and  an  examination  was 
made,    which    failed    to    show   any   cracks.      The 
ne.xt  morning,   however,  fine   cracks  about  3   ft. 
long  were   found  in  the  under  side  of  the  slab,    • 
at    right    angles    to    the    reinforcement,    showing 
that  the  deformation  had  increased  beyond  that 
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which  the  concrete  cou!d  stand.  Settlement  be- 
came so  troublesome  that  it  was  thought  best 
to  measure  detlections  from  a  string  stretched 
from  the  under  side  of  the  girders;  this  would 
have  been  done  in  the  first  place  only  that  it 
made  it  impossible  to  use  the  multiplying  de- 
vice. By  the  addition  of  another  lOO  lbs.  per 
square  foot  the  deflection  increased  '-^  in.,  and 
by  adding  sufiicient  to  make  the  total  900  per 
square  foot,  or  the  addition  of  about  40  lbs.  per 
square  foot  more,  increased  the  deflection  an- 
other 14  in.  As  the  deflection  was  rapidly  in- 
creasing, and  the  cracks  in  the  under  side  be- 
coming more  numerous  and  distinct,  it  appeared 
probable  that  the  ultimate  strength  had  about 
been  reached. 

One  of  the  photographs  shows  the  load  at  900 
lbs.  per  square  foot  over  one  full  panel  of  the 
slab,  which  is  one-half  of  the  total  floor  panel, 
and  gives  a  good  idea  of  the  amount  of  load  re- 
quired to  produce  900  lbs.  per  square  foot 

In  arranging  the  test  for  the  middle  beam,  part 
of  the  load  was  entirely  removed  from  the  panel 
and  the  balance  distributed  over  the  total  area 
of  aoxiS  ft.,  or  360  sq.  ft.  The  blocking  was  re- 
moved and  a  deflection  of  3-16  in.  noted,  the 
total  load  being  132.200  lbs.,  or  about  367  lbs. 
per  square  foot.  Before  the  blocking  was  re- 
moved it  was  noticed  that  the  beam,  as  well  as 
the  outside  one  previously  noted,  had  a  fine  di- 
agonal crack  extending  upwards  toward  the 
girder,  probably  due  to  unequal  settlement,  be- 
cause upon  removal  of  the  blocking  the  cracks 
closed  a  trifle;  in  any  event,  it  seemed  to  exert 
little  influence  on  the  strength  of  the  beam,  as 
it  behaved  in  the  ordinary  manner  upon  the  ad- 
dition of  load. 

Referring  again   to   deflection    diagram    No.   2 


^C'OC.^ 


Cracks  in  Outer  Beam. 


Load-Deflection    Diagrams. 

the  relation  between  deflection  'and  load  per 
square  foot  can  be  seen.  In  this  case  the  points 
noted  agree  very  closely  with  the  average  curve. 
As  the  deflections  were  all  noted  with  reference 
to  the  girders,  the  influence  of  the  settlement 
was  eliminated.  At  a  load  of  385  lbs.  per  square 
foot,  two  fine  cracks  appeared  near  the  middle 
of  the  beam  on  the  side  adjacent  to  the  slab  pre- 
viously loaded  with  900  lbs.  per  square  foot. 
These  cracks  extended  less  than  2  in.  on  the  bot- 
tom from  the  edge  of  the  beam,  and  showed  no 
further  development  umil  a  load  of  430  lbs.  per 
square  foot,  when  cracks  were  found  to  extend 
entirely  across  the  bottom  of  the  beam.  At 
470  lbs.  a  fine  crack  appeared. across  the  upper 
comer  of  the  beam  at  the  west  end,  intersecting 
the  slab  at  about  12  in.  from  the  end  of  the 
beam,  and  the  girder  the  same  distance  down. 
The  loading  was  continued  with  increasing  de- 
flections as  shown  on  the  curve  until  611  lbs.  per 
square  foot  was  reached.  The  beam  was  allowed 
to  stand  over  night  with  this  load,  and  the  de- 
flection increased  yi  Hl;  tbt  cracks  at  this  stage 
were  about  1-16  in.  wide  at  the  bottom. 


About  24J00  lbs.  of  the  load  was  then  taken 
off  the  two  outside  beams  and  placed  directly 
over  the  central  beam,  with  a  space  in  the  mid- 
dle to  prevent  arching  of  the  load.  This  left  a 
uniformly  distributed  load  of  544  lbs.  per  square 
foot  over  the  entire  panel ;  the  24.300  lbs.  di- 
rectly over  the  beam  would  be  equivalent  to 
135  lbs.  more,  or  a  total  of  about  680  lbs.  per 
square  foot.  If  to  this  is  added  60  lbs.  per 
square  foot  for  the  floor  and  beams,  the  ultimate 
load  at  which  the  be.am  failed  was  approximately 
740  lbs.  per  square  foot.  The  failure  took  place 
along  the  crack  previously  noted  as  running 
across  the  upper  corner  of  the  beam.  With 
the  dropping  of  this  beam,  the  slab  sheared 
oflF  at  right  angles  to  the  beam  for  a  dis- 
tance of  about  3  ft.  on  each  side,  about  24  in. 
from  the  girders,  and  the  lower  inside  edge  of 
the  girder  was  broken  off,  exposing  the  bars  in 
the  bottom  for  a  distance  of  nearly  3  ft. 


arching.  This  load  caused  a  14  in.  deflection  in 
the  girder,  but  no  further  cracks  appeared.  Esti- 
mating three-fourths  of  the  total  load  as  carried 
by  tlie  girder  under  test,  the  load  on  the  girder 
represented  a  panel  of  360  sq.  ft.  loaded  620  lbs. 
per  square  foot,  and  the  total  moment  in  the 
girder  was  approximately  5.740.000  inch  pounds, 
using  the  formula  i-io  wl,  in  which  zv  is  the 
weight  and  /  the  length.  This  load  was  allowed 
to  remain  on  the  girder  over  the  next  day,  or 
about  40  hours.  The  deflection  was  then  found 
to  have  increased  to  ->4  in.  and  the  cracks  to 
have  increased  to  about  1-16  in.  at  the  widest 
point.  The  foundation  had  settled  at  one  corner 
about  10  in.  and  at  the  other  corners  about  7  in., 
making  any  further  loading  impracticable. 

It  may  be  worthy  of  note  that  the  floor  slab 
and  beam  were  designed  to  carry  600  lbs.  per 
square  foot  ultimate  load,  and  the  girder  about 
85  per  cent,  of  this  load.     These  loads  include  the 


Uniform    Load    of    900    Lb. 
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Section  SHOWirjfl  SLAsReiNRJflCEMENr 

Details  of  Reinforcement. 


In  order  to  obtain  a  full  loading  of  the  west 
girder,  a  false  work  was  erected  by  making  a 
cribbing  of  ties  abou^  10  ft.  from  the  girder 
and  spanning  the  distance  between  the  ties  and 
the  girder  with  old  rails.  The  distance  from 
the  bearing  points  of  the  rails  on  the  ties  to  the 
center  of  the  girder  was  9  ft.  6  in. 

With  154,800  lbs.  uniform  load  on  the  main 
panel  and  50,000  lbs.  uniform  load  on  the  false 
work,  making  the  actual  load  on  the  girder 
102,300  lbs.,  fine  cracks  appeared  in  the  middle 
,  of  the  girder  on  each  side  of  the  center  ex- 
tending about  one-half  the  distance  to  the  bottom 
of  the  slab,  the  deflection  being  y^  in.  On  the 
failure  of  the  center  beam  as  previously  noted, 
the  inside  edge  of  the  girder  was  broken  off  at 
the  center,  exposing  the  bars,  and  a  horizontal 
crack  was  formed  in  the  outside  face  about  12  in. 
from  the  bottom  and  about  3  ft.  long. 

Approximately  219,200  lbs,  were  then  placed 
directly  over  the  girder,  none  of  the  load  being 
outside  of  the  center  of  the  spans  of  the  false 
work  and  the  main  panel,  and  a  space  being 
left  across  the  middle   of  the  girder  to  prevent 


Loading   to   Prevent   Arching. 

weight  of  the  structure.  On  this  basis,  the  slab 
carried  more  than  50  per  cent.,  the  beam  23  per 
cent.,  and  the  girder,  at  the  time  the  test  was  dis- 
continued, 13  per  cent,  above  the  computed 
breaking  load. 

One  or  two  points  seem  evident  from  the  fore- 
going— that  formulas  frequently  prescribed  in 
building  laws,  such  as  1-8  ivl,  i-io  wl,  or  even 
1-12  tc'/.  do  not  even  approximately  represent  the 
carrying  capacity  of  floor  slabs.  This  also  ap- 
plies to  the  formulas  in  which  strips  are  assumed 
to  carry .  loads  in  two  directions  at  right  angles 
to  each  other,  because  such  formulas  will  show 
that  about  90  per  cent,  of  the  load  is  carried  in 
the  short  direction  when  one  side  is  twice  as  long 
as  the  other.  The  assumption  that  a  floor  panel 
is  an  arch — a  groined  arch,  perhaps  seems  un- 
sound in  view  of  the  small  rise  that  is  possible 
in  a  4-in.  slab  with  a  lo-ft.  span,  as  well  as  the 
decidedly  large  deflection  noted  in  the  center. 
The  opinion  has  frequently  been  expressed  that 
little  if  any  reinforcement  is  required  in  a  floor 
panel,  because  of  the  restrained  condition  of  the 
edges.  While  future  investigation  may  reveal 
the  desirability  of  radical  changes  in  the  method 
now  employed  in  reinforcing  floor  panels,  the 
writers  wish  to  state  most  emphatically  that  a 
large  portion  of  the  under  side  of  the  panel 
.  tested  was  under  very  heavy  tensile  stress,  made 
evident  by  the  number  of  small  cracks  that  ap- 
peared at  right  angles  to  bars,  and  the  flaking  of 
the  concrete  as  the  load  approached  the  ultimate. 
Beams  and  girders,  when  incorporated  in  floor 
construction,  agree  very  well  with  computed 
strength  if  computations  are  based  on  1-12  zvl — 
in  fact  there  seems  to  be  a  comfortable  margin 
of  strength  above  this,  which  to  a  certain  ex- 
tent will  take  care  of  uncertainties  in  workman- 
ship. Beams  in  end  panels,  where  incorporated 
and  made  monolithic  with  exterior  girders,  have 
nearly  the  same  strength  as  in  interior  panels. 
Floor  slabs,  while  stronger  than  computed  by 
the  ordinary  beam  formulas,  cannot  be  loaded  in- 
definitely  with    "no    appreciable   deflection." 
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The  Upper  Grays  Dam,   Consolidated  Water 
Co.,  Utica,  N.  Y. 


TJie  following  notes  refer  to  a  dam  built  under 
somewhat  unusual  conditions  as  to  foundation 
and  equally  unusual  requirements  as  to  future 
extension.  It  is  owned  by  the  Consolidated 
Water  Co.,  of  Utica,  N.  Y.,  and  is  to  provide 
additional  storage  for  the  water  supply  of  that 
city.  Investigation  on  the  part  of  the  company 
•developed  a  good  storage  reservoir  but  with 
the  severe  drawback  that  the  only  available  site 
for  a  dam  was  underlaid  with  foundations  of 
clay,  without  either  hardpan,  gravel  or  ledge  in 
sight.  The  clay  was  of  a  good  quality  and  fairly 
tempered    with    sand.     The   difficulties    of   build- 


q£.  iJ4.tons  per  square  foot  with  tbe-<:k>5»'«m-- 
fined  against  spreading.  A  broad  floor  was  there- 
fore laid  out  of  such  dimensions  that  the  total 
load  of  the  full-height  dam  under  flood  would 
be  represented  by  a  distributed  pressure  of  1.2 
tons  per  square  foot.  The  floor  of  course  was 
amply  reinforced  in  all  directions  and  was  pierced 
with  a  number  of  weep  holes  to  relieve  any  t}p- 
ward  pressure  which  might  occur  from  acci- 
dental seepage  and  hillside  springs. 

Cut-off  walls  of  reinforced-concrete  were  sunk 
in  trenches  at  both  the  upper  and  lower  edges  of 
the  dam,  the  former  one  being  carried  down  8 
to  10  ft.  until  they  intersected  a  bed  of  fairly 
good  hardpan.  The  general  arrangement  is 
shown   in  the   cross-section. 


enables  the  water  supply  to  be  carefully  gauged 
and  controlled. 

When  the  dam  is  raised  to  the  full  height  of 
40  ft.,  the  temporary  plank  apron  will  be  re- 
moved and  used  as  forms.  The  latter  will  then 
be  bolted  up  to  each  side  of  the  present  buttresses 
and  filled  with  concrete,  with  a  bond  secured  by 
means  of  the  projecting  rods.  The  final  deck 
and  full  apron  will  then  be  laid  in  concrete,  as 
shown  by  the  dotted  lines,  which  represent  the 
dam  as  finally  completed.  It  should  be  noted, 
however,  that  the  additional  10  ft.  section  is  self- 
stable  and  would  be  permanent  even  if  there 
were  no  mechanical  connection  between  it  and 
the  lower  section.  The  use  of  the  junction  rods 
is  obvious  and  cheap  and  is  at  least  a  satisfac- 
tion to  the  mind  if  of  no  very  marked  utilitjt. 


yf---<\ 


ButtPESses  of  Dam. 


Section    of    Upper   Grays    Dam. 


First  Lift  of  Buttresses. 

ing  on  this  foundation,  however,  were  so  great 
that  it  was  tentatively  abandoned  and  a  new 
site  selected  where  the  foundations  were  ade- 
quate, but  at  a  sacrifice  of  a  large  portion  of  the 
reservoir  capacity. 

At  this  stage  the  owners  invited  the  Ambursen 
"Hydraulic  Construction  Co.,  of  Boston,  Mass., 
to  consider  with  them  the  situation  and  submit  a 
design  for  a  dam  to  be  built  on  the  clay  founda- 
tion. They  furthermore  stipulated  that  the  pres- 
ent height  of  the  dam  must  be  30  ft.  but  with 
provision  for  future  extension  to  a  height  of 
40  ft.,  when  additional  storage  should  be  required. 
This  latter  condition  by  itself  was  fatal  to  a 
«olid  dam  on  account  of  the  cost  of  the  30-ft. 
dam  being  practically  equal  to  the  full  cost  of  the 
40-ft.  dam  when  completed,  assuming  it  was  built 
at  one  time. 

The  borings  indicated  that  the  foundations 
could  safely  be  tru.sted  to  support  a  working  load 


Part  of    Deck   In    Place. 


On  this  floor  heavy  buttresses  were  carried  up, 
the  downstream  edges  of  which  were  stepped  off 
as  shown,  with  corrugated  steel  rolls  left  pro- 
jecting from  the  vertical  face  of  the  steps  so  as 
to  secure  an  ultimate  bond  with  the  extension 
when  finally  built. 

The  deck  was  carried  up  of  a  thickness  pro- 
portioned, of  course,  to  the  ultimate  height  of 
40' ft.  plus  flood,  and  finished  with  a  temporary 
crest  at  the  30-ft.  grade.  Purlin  timbers  were 
then  bolted  to  the  nosings  of  the  steps  and  on 
them  was  spiked  a  temporary  apron  of  plank 
which  served  to  carry  over  the  ice  and  logs  and 
at  the  same  time  protect  the  projecting  rods  from 

injury.  ,  j 

The  bed  of  the  river  below  the  dam  was  paved 

for  30  ft.  with  a  heavy  body  of  boulders  grouted 

together  and  finished  to  a  cement  surface. 

The  interior  of  the  dam  between  the  buttresses 

was   fitted   up   for-  three   measuring  weirs,   which 


The  dam  was  finished  last  fall  and  has  been 
in  successful  service  for  some  six  months.  This 
construction  opens  up  new  possibilities  both  in 
respect  to  dams  on  soft  foundations  and  in  re- 
spect to  providing  for  future  increase  of  height. 

Two  BciLDiNG  Collapses  recently  occurred  in 
Philadelphia  which  were  probably  due  to  careless 
or  negligent  building  methods.  On  July  13.  while 
a  gang  of  Italian  and  negro  workmen  were  tearing 
down  an  old  brick  building  four  stories  high,  the 
floors  collapsed  and  a  number  of  men  were  in- 
jured, some  fatally.  The  collapse  was  caused  by 
overloading  the  second  floor  with  brick  •  from 
the  third  and  fourth  stories.  The  other  accident 
occurred  on  July  10,  and  was  the  collapse  of  an 
incomplete  reinforced  concrete  building  on  ac- 
count of  the  premature  removal  of  the  forms,  be- 
fore the  concrete  had  hardened.  Several  lives 
were  lost. 
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Completion  of  Grade  Rectification  in  the  Bat- 
tery Tnnael,  New  York. 


The  rectification  of  the  minor  irregularities 
in  the  alignment  of  the  twin  tubes  of  the  Battery 
tunnel  has  now  been  completed.  As  described 
in  several  previous  articles,  these  irregularities 
were  of  a  secondary  nature,  due  to  divergencies 
in  the  movement  of  the  hea\-y  tunnel  shield 
through  soft  material  and  were  corrected  by  com- 
paratively small  elevations  oi*  depressions  of  the 
roof  and  invert  so  as  to  cut  out  the  summits 
of  the  line  of  di%"ergence  and  distribute  the  devia- 
tion over  a  longer  grade,  providing  for  smooth 
track  and  preser\-ing  the  minimum  clearance  of 
8  in.  for  the  cars. 

.Ml  of  the  work  has  been  done  in  soft,  wet 
sand  or  quicksand  and  has  substantially  con- 
sisted of  removing  some  of  the  original  arch  or 
invert  segments  and  replacing  them  with  con- 
crete or  cast-iron  construction,  changing  the 
cross-section  of  the  tunnel  from  a  circle  to  an 
egg  shape.  Only  a  small  part  of  the  work  was 
done  under  atmospheric  pressure  but  for  nearly 
all  of  it  pneumatic  pressure  was  necessary,  which 
of  -course  added  to  the  delay  and  expense  in- 
volved. The  depression  of  the  invert  consisted 
simply  of  removing  the  old  segments  and  re- 
building the  lining  to  the  required  new  dimen- 
sions and  was  done  piecemeal  with  little  diffi- 
culty. 

Where  it  was  necessary  to  raise  the  roof,  it 
was  at  first  intended  merely  to  cut  through  the 
old  lining  at  about  the  springing  line  and  re- 
place the  upper  portion  of  it  with  new  cast-iron 
segments  providing  for  an  elongated  vertical  axis 
and  giving  the  required  additional  headroom. 
This  did  not  involve  any  change  of  the  invert 
in  these  parts  of  the  tunnel,  and  operations 
were  commenced  as  described  in  The  Engineer- 
ing Record  of  March  2,  1905,  by  the  construc- 
tion of  inferior  timbering  which  aflforded  a  jack- 
ing platform  over  a  clear  roadway  in  the  lower 
part  of  the  timnel.  Special  powerful  hydraulic 
jacks  were  inserted  between  horizontal  distrib- 
uting and  reaction  beams  on  the  falsework  and 
fillers  fitted  to  the  arch  segments,  .\fter  unbolt- 
ing and  disconnecting  the  segments  on  longitudi- 
nal horizontal  lines,  they  were  jacked  2  or  3  ft. 
vertically  upward  into  the  sand  above  the  tunnel 
roof,  the  sand  being  partly  removed  to  facilitate 
their  displacement  by  "bleeding"  through  holes 
cut  for  that  purpose  in  the  segipent  webs. 

The  jacks  were  removed  and  the  segments 
temporarily  supported  by  radial  shores  seated 
on  transverse  timber  arches  inside  the  tunnel  aiiJ 
affording  clearance  for  passage  and  operations 
there.  On  each  side  of  the  roof  segments  thus 
elevated,  lines  of  thin  vertical  steel  sheeting  were 
driven  to  exclude  the  sand  and  retain  the  surface 
exposed  between  the  separated  portions  of  the 
lining.  As  the  ground  water  line  approached 
nearly  to  the  lower  edge  of  the  sheeting  and  as 
that  point  was  considerably  above  the  bottom 
of  the  new  tunnel  lining,  the  question  of  remov- 
ing the  remaining  segments  on  the  sides  of  the 
tunnel  and  retaining  the  sand  there  while  the 
new  structure  was  built,  became  a  very  serious 
ope  . 

It  was  at  first  proposed  to  drive  poling  boards 
nearly  vertical  on  both  sid's  cf  the  excavation 
and  as  far  as  practicable  from  the  tunnel  axis, 
so  as  to  enclose  the  new  work,  and  then  endeavor 
to  drain  the  space  between  them  and  the  tunnel 
lining  by  pumping  so  as  to  make  it  possible  to 
remove  the  reamining  sections  of  the  old  seg- 
ments and  construct  the  new  work  under  atmos- 
pheric pressure,  being  prepared,  however,  to  fur- 
nish pneumatic  pressure  if  necessary. 

Eventually,  this  plan  was  somewhat  modified 
and  the  work  was  finally  executed,  as  indicated 


in  the  accompanying  cross-section,  by  jacking  out 
the  segments  on  both  sides  of  the  tunnel  in  ex- 
actly the  same  manner  as  the  roof  segments  ha  J 
been  jacked  out;  before  this  was  done,  however, 
poling  boards  inclined  somewhat  from  the  hori- 
zontal were  driven  under  the  lower  edges  of  the 
roof  segments  to  support  the  earth  there  anti 
the  vertical  sheeting  was  removed.  The  seg- 
ments were  then  jacked  out  until  their  upper  end* 
were  nearly  in  contact  with  the  lower  ends  of 
the  poling  boards,  where  they  were  maintained 
in  position  by  radial  shores  wedged  against  the 
segments  and  reacting  against  the  arch  timber- 
ing or  bracing  in  the  tunnels.  The  surface  of 
the  earth  exposed  at  the  lower  ends  of  the  side 
segments  was  nearly  horizontal,  so  that  no  diffi- 
culty was  experienced  in  making  it  stable.  Dur- 
ing  this   operation   the   ground   water   level    was 


the  new  lining  was  carefully  backfUled  with  solid 
brickwork.  Care  was  taken  to  have  the  upper 
ends  of  the  reinforcement  rods  project  about  6 
in.  beyond  the  surface  of  the  concrete  lining  to 
bond  the  latter  thoroughly  with  the  brick  roof 
arch.  The  work  progressed  rapidly  and  steadily 
and  when  completed  presented  a  very  neat  and 
satisfactory  appearance. 

The  reconstruction  of  about  210  lin.  ft. 
of  roof  arch  and  2,676  ft.  of  invert  in 
both  tubes  was  commenced  in  April,  1906, 
and  was  completed  in  June,  1907,  with  an  average 
daily  force  of  about  sixteen  men  for  each  tube 
at  a  fraction  of  the  outlay  which  it  was  conser- 
vatively estimated  would  be  required  for  doing 
the  same  work  by  means  of  a  shield  built  around 
the  old  tunnel.  The  latter  method  was  con- 
sidered  to   involve  great   difficulties   in   the   con- 


View  of  Portion  of  Rectified  Tunnel. 


lowered  by  drawing  the  water  into  the  lower  por- 
tion of  the  tube  through  several  well  points,  so 
that  it  was  not  found  necessary  to  provide  a 
pneumatic  pressure  to  exclude  the  water. 

A  new  lining  about  up  to  the  haunches  was  then 
built  with  concrete,  reinforced  by  three  curved 
l-in.  square  bars  for  every  22-in.  ring.  This 
concrete  enclosed  the  upper  segments  of  the  old 
lining  and  extended  about  lYz  ft.  above  them  or 
4  ft.  above  the  springing  line,  where  it  was 
finished  with  a  radial  surface  acting  as  a  skew- 
back  to  receive  the  4-ring  brick  arch  roof,  which 
was  built  on  it  in  preference  to  continuing  the 
construction  with  concrete,  because  the  brick- 
work could  be  more  easily  handled  in  the  tunnel 
and  required  less  time  for  setting  after  it  was 
laid,  thus  considrably  expediting  the  work.  The 
space  between  the  adjacent  ends  of  the  displaced 
segmeirts  and  those  which  remained  undisturbed 
in  the  lower  part  of  the  lining  was  carefully 
filled  with  concrete,  sealing  it  against  the  earth 
and  water  pressure,  and  the  remainder  of  the 
space   between    the    displaced    old    segments    and 


struction  and  operation  of  the  shield  and  serious 
doubts  were  entertained  as  to  its  practicability. 
Its  control  was  believed  to  be  a  difficult  and  deli- 
cate matter,  subject  to  the  same  difficulties  en- 
countered in  the  original  construction  which 
would,  it  was  expected,  be  considerably  aug- 
mented under  the  new  conditions.  That  the 
work  has  been  carried  on  so  rapidly  and  suc- 
cessfully and  at  such  a  small  comparative  cost 
demonstrate  a  high  degree  of  skill  and  ability 
in  tli,e  engineers  and  contractors  and  must  be  a 
source  of  great  satisfaction  to  all  concerned. 
The  work  was  designed  and  executed  under  the 
approval  of  the  Rapid  Transit  Railway  Commis- 
sioners, Mr.  Geo.  S.  Rice,  chief  engineer,  and 
Mr.  Frederick  Noble,  division  engineer.  The 
general  contractor  was  the  Rapid  Transit  Subway 
Construction  Co.,  Mr.  Geo.  H.  Pegram,  chief 
engineer,  the  details  being  designed  and  executed 
by  Cranford  &  McN,-imee,  Mr.  J.  C.  Meem,  chief 
engineer,  and  Mr.  W.  I.  Aims,  consulting  engi- 
neer. 


July  20,  1907. 

t 

Cold  Twisted  Steel  Rods  for  Concrete  Re- 
inforcement. 


Although  a  great  deal  has  been  written  con- 
cerning reinforced  concrete  comparatively  little 
has  been  published   regarding  the   steel   used  as 
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mate  strength.  There  is  a  point,  however,  at 
which  the  maximum  strength  of  the  bar  is 
reached,  and  beyond  which  it  is  reduced  some- 
what before  the  bar  twists  apart. 

The   interesting  behavior  of  half-inch   squares 
of   three>  widely    different    grades    is    shown    in 


ir/iihibrrcA 


One  Method  of  Rectifying  Battery  Tunnel, 


TT 

this  very  thing.  In  Mr.  Shuman's  opinion  the 
number  of  turns  should  be  about  half  the  num- 
ber at  which  the  steel  is  at  its  maximum  strength' 
and  in  the  ordinary  soft  Bessemer  product  this 
means  one  complete  twist  in  8  to  10  times  the 
size  of  the  bar;  in  other  Twords  ,the  pitch  of  the 
twist  should  be  8  to  10  for  Bessemer  steel  of" 
about  60,000  lb.  tensile  strength.  Basic  open- 
hearth  squares  of  similar  grade  should  have  a 
pitch  of  5  to  7  in  order  to  have  their  best  proi>- 
erties  developed.  If  carbons  higher  than  ordi- 
nary structural  grades  are  insisted  upon,  a  pro-- 
portionate  concession  must  be  made  in  the  ntim- 
ber  of  twists. 

Excellent  results  have  been  obtained  with  both. 
Bessemer  and  open-hearth  steels  of  a  wide  range 
of  carbons.  It  seems  reasonable,  however,  that, 
the  grades  that  have  been  found  to  be  best  adapt- 
ed to  structural  work  would  also  be  most  reliable- 
for  reinforced  concrete.  Bessemer  steels  contain- 
ing carbons  up  to  0.30  or  0.40  per  cent,  can  be 
twisted  successfully,  and  are  very  high  in  ten- 
sile properties,  but  they  have  the  same  brittle- 
nes  that  constitutes  the  strongest  argument 
against  the  various  hot-rolled  and  hot-twisted 
concrete  bars.  The  latter  must  be  high  in  car- 
bon in  order  to  yield  an  elastic  limit  that  even 
approaches  that  of  the  soft  steel  cold-twisted 
square  rods.  Surely  the  lowest  yield-point  in 
Table  2,  in  which  are  shown  results  on  soft 
Bessemer  bars,  is  high  enough  to  suit  the  most 
exacting  requirements. 

On  low-phosphorous  steel  the  effect  of  twisting 
is  not  as  marked  as  on  Bessemer  steel,  the  be- 
havior in  this  respect  being  quite  similar  to  that 
of  the  same  steel  when  cold-rolled  or  cold-drawn. 
The  lower  results  are  readily  raised,  however, 
by  carr>ing  the  twisting  process  further.  Table 
3  shows  what  can  be  expected  of  basic  open- 
hearth  bars  of  SS.ooo  to  65,000  lb.  tensile  strength 
twisted   an   apjiropriate   number   of  turns. 

Manifestly   it    would    be   a    poor    plan    to    use 


reinforcement.  The  subject  was  brought  u;-  at 
the  recent  meeting  of  the  American  Society  for 
Testing  Materials  by  Mr.  Jesse  J.  Shuman,  chief 
inspector  of  the  testing  department  of  the  Jones 
&  Laughlin  Steel  Co.,  in  a  paper  that  called  forth 
considerable  discussion  in  which  diametrically 
opposite  opinions  were  expressed  by  reinforced 
concrete  specialists.  Mr.  Shuman's  paper  read 
as  follows : 

When  a  bar  is  twisted  by  a  machine  of  the 
usual  type  it  does  not  change  in  length ;  in  fact 
one  end  is  inserted  loosely  into  the  revolving 
die  and  there  is  no  tendency  to  pull  out.  Hence 
the  central  fiber  alone  is  unchanged  in  length  and 
strength,  and  the  great  increase  in  the  strength 
of  the  bar  is  an  average  of  values  that  are  widely 
different.  Moreover,  the  size  of  the  square  has 
a  direct  bearing  on  this  average;  a  point  that  is 
commonly  neglected  in  specifications. 

If  square  bars  of  any  size  be  twisted  until  they 
have  made  one  complete  turn  in  9  times  the 
dimension  of  a  side  (pitch  =:  9),  the  metal  on 
the  corners  is  stretched  about  11.5  per  cent,  as 
determined  by  formulas  for  helices.  The  areas 
of  squares,  however,  vary  with  the  squares  of 
their  sides,  so  that  in  a  small  bar  the  average 
stretch  is  greater  than  in  a  large  bar,  and  the 
increase  in  strength  is  correspondingly  greater. 
This  is  amply  illustrated  by  laboratory  results 
in  any  series  of  tests  in  which  the  size  varies, 
and  it  should  be  recognized  as  a  normal  mani- 
festation. 

The  moment  the  twisting  machine  has  created 
a  permanent  set  in  the  fiber,  the  steel  has  be- 
gun to  increase  in  strength,  in  the  same  manner 
as  higher  yield-point  and  ultimate  strength  are 
set  up  in  a  bar  when  it  is  slightly  stretched  in 
a  testing  machine.  As  the  twisting  proceeds  the 
yield-point   ascends   more   rapidly   than   the    ulti- 


View  of  Jacking  Platform,  Battery  Tunnel. 


Table  I.  It  would  clearly  be  a  mistake  to  specify 
a  number  of  turns  approaching  the  maximum 
strength  of  the  steel,  for  the  internal  strains  in 
such  a  bar  are  already  nearly  enough  to  destroy 
it ;  yet  it  is  not  uncommon  for  engineers  to  do 


open-hearth  steel  softer  than  the  tests  shown  in 
this  table,  but  it  would  be  both  safe  and  advan- 
tageous to  use   steel  up  to  about  0.35  per  cent 
carbon,  with  phosphorus  under  0.04  per  cent. 
Inasmuch  as  the  function  of  a  reinforcing  bar 
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5s  performed  inside  the  elastic  limit,  the  elastic 
limit  is  the  feature  of  highest  importance  from 
the  engineer's  standpoint.  It  is  here  that  the 
•cold-twisted  square  excels  all  hot-finished  sec- 
tKMu,  in  Mr.  Shaman's  opinion,  and  must  always 
continue  to  do  so,  for  its  elastic  limit  of  60,  70, 
and  even  80  thousand  pounds  permits  the  use 
of  less  steel  for  the  same  service  than  can  be 
Snaranteed  by  its  competitors. 

In  the  testing  laboratory  it  is  necessarj-  to 
take  unusual  pains  to  observe  the  yield-point, 
commonly  called  elastic  limit,  for  the  reason 
tiut  the  beam  of  the  machine  does  not  always 
drop  when  the  point  is  reached  at  which  per- 
manent deformation  begins.  The  machine  should 
*e  run  not  faster  than  H  in.  per  minute,  and  in 
the  absence  of  an  autographic  device  a  pair  of 
dividers  should  be  held  on  the  specimen  until 
:the  yield-point  is  observed. 

Specifications  for  cold-twisted  bars  should  be 
consistent  with  the  behavior  of  steel  of  known 
quality,  and  should  recognize  the  empirical  laws 
peculiar  to  the  material.  Thus,  to  summarize 
and  add  to  points  made  in  this  paper,  the  follow- 
ing suggestions  are  offered  by  Mr.  Shuman  as  a 
broad   foundation   for  specifications. 

I.  Process.  Specify  whether  open-hearth  or 
Bessemer  steel  is  to  be  used,  or  either.     Open- 


6.  Reduction    of   Area.     To    be    recorded. 

7.  Bend.  Bars  to  bend  cold  around  a  pin  twice 
their  size  without  distress. 

8.  Number  of  Turns.  For  Bessemer  steel,  one 
complete  turn  in  8  to  10  times  the  size  of  the 
square ;  for  open-hearth  steel,  in  5  to  7  times  the 
size. 

9.  Number  of  Test  Pieces.  One  tension  test 
specimen  and  one  for  bending  test  for  each  melt 
used  in  each  size. 

10.  Inspection.      All    tests    governing    the    ac- 


uiider  the  same  requirements  as  governed  the 
steel  for  bridges  and  buildings.  He  was  strongly 
of  the  opinion,  however,  that  it  was  not  advisable 
to  specify  properties  of  steel  bars  both  straight 
and  twisted,  for  it  was  enough  to  test  them 
in  one  or  the  other  form.  Other  engineers  stated 
that  there  was  every  reason  for  departing  from 
the  requirements  for  structural  steel  in  purchas- 
ing reinforcing  steel.  The  properties  required 
in  structural  steel  are  largely  necessary  on  ac- 
count   of    the    hard    treatment    received    by    the 
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Grade. 
Soft 
Bess. 


Bess. 
Carb. 


Soft 
O.H. 


I.    Experiments  with   Vi-i".  Twisted  Squares,  Showinu  the  Effect  of  Increasing  Number  of  Twists. 
Yield-point,  lbs.  per  sq.  in.  Ultimate  Strength.  Mlongation  in  8  in.    Reduction  of  area. 

Turns     , " — v         , Lbs.  per  sq.  in. ,  , Per  cent. ,     , Per  cent. — -^ 

per  ■      Increase  Increase  ^—Elastic  Ratio.—, 

Foot.     Plain.     Twisted.  Per  cent.  Plain.       Twisted.     Per  cent.  Plain.     Twisted.     Plain.  Twisted.  Plain.    Twisted. 


3  41,600  65.600 

4H  39.200  72,400 

5  41.600  84,800 

5  H  40,800  84,000 

5  H  40,000  80,800 


3 

4H 


48,800 
51,200 
52,800 
51,200 

S3.200 


31.200 

3>.200 

31.200 
31,200 


83,600 
83,200 
88,800 

84,200 
84,200 


46,000 
60,800 

68,800 

67,200 


57-7 
84.7 
103.8 
105.9 
102.0 


71-3 
62.S 
68.2 
64.4 
58.3 


47-4 

94-9 

120.5 

115.4 


60,400 
60,000 
60,800 
60,400 
60,800 


74,000 
75.200 
75.200 
75.600 
75,200 


46,400 
47.200 
46,000 
47.200 


83,200 
89,600 
93,000 
90,000 
88,800 


96.000 

99,200 

104,000 

102,000 

100,800 


64,000 
68,000 
76,000 
71,200 


37.7 
49-3 
5'.3 
49.0 
46.0 


29.7 
3 '-9 
38.3 
34-9 
34-0 


37-9 
44.1 
65.2 
50.8 


28.25 

28.7s 

30.S 

30.0 

27-5 


25.0 
25.0 
24.0 
22.5 
23.0 


330 
32.5 
37-5 
340 


10,0 
5-75 
6.25 

7-5 
3-75 


8.0 

4-5 

4.0 

5-75 

6.0 


64.0 
63.4 
65.8 
64.6 
60.9 


53-8 
Si.o 
54-4 
50.3 
51.0 


49.6 
31-2 
36.0 
40.0 

25-2 


48.9 
46.7 

44-5 
44-5 
28.6 


68.9 
65.3 
68.4 
67.6 
65.8 


659 
68.1 
70.2 
67.7 
70.7 


78.8 
80.8 
92.2 
93-3 
91.0 


87.1 
839 
85.4 
82.6 
83-5 


8.0 
5-75 
6.75 
5-0 


Note:    Bars   of   each  grade   twisted   off  when    given    more    turns   than   here    shown. 
between  yield-point  and  ultimate  strength. 


74.0  70.8  67.2  71.9 
68.7  59.0  66.1  89.4 
73.0  67.0  67.8  90.5 
74. 5  28.6         66.1  94.4 

The    "elastic    ratio"    is    the    ratio 


Table  2.    Tests  on  Puaih  and  Cold-Twisted  Steel  Bars,   Soft  Bessemer  Steel. 


Turns 
Siie        per 
Inches.  Foot. 

Yield-point. 

/ Lbs.  per  sq.  in. ^ 

Increase. 
Plain.     Twisted.  Per  cent. 
36,800       80,000       1 1 7.4 
38,400       78,400       104.2 

Ultimate  Sti 
t Lbs.  per  sq. 

Plain.    Twisted. 
65,600       92,800 
68,800       91,200 

rength. 

in. ^ 

Increase. 
Per  cent. 

41-5 
32.5 

Elongation 

in  8  in. 

^— Per   cent.^ 

Plain.  Twisted. 

19-5            8.0 
■7.5            7-5 

Reduction 

of  area. 

r-Per  ccnt.-^ 

Plain.  Twisted. 

64.0          53-8 

64.0          56.5 

^Elast 
Plain. 
56.1 
55-8 

ic  Ratio.- 
Twisted. 
86.2 
86.0 

HxJI 

3J4 
354 

39.130 
39.830 

71.160 
72.560 

81.8 
83.2 

61,180 
62,330 

85,380 
85.380 

39-5 
37.3 

26.0 
28.0 

10. 0 
12.0 

67.8 
62,4 

55-5 
60.8 

639 
639 

83.3 
85.0 

KxH 

3 

i 

41.600 
38,600 

65,600 
66,000 

57-7 
71.0 

60,400 
63,100 

83,200 
91.200 

37.7 

44.5 

28.25 

27-75 

1 0.0 
10.0 

64.0 
61.7 

49.6 
48.1 

68.9 
61.2 

78.8 
72-4 

25i 

2% 

40.020 
40,940 

73.860 
74.180 

84.5 
81.2 

63,100 
64,640 

85.560 

84,960 

1 

35.6 
31.5 

26.0 
28.0 

9.5 
II. 0 

63.8 
61.3 

55.6 
56.7 

63.4 
63-3 

86.3 
87.3 

^-^ 

Hi 
Hi 

40.340 
39.iao 

74.680 
72.720 

85.. 
85.9 

60.450 
60,080 

80.860 
81,060 

33.8 
34-9 

.10.0 
3".o 

■3-5 
14.0 

6,1.0 
62.4 

55-5 
S8.l 

66.7 
65.1 

ra 

I'i 

39.380 
39.640 

71.340 
68,700 

81.2 
73-3 

59.460 
59.200 

77.960 
75.980 

28.3 

34-0 
34-0 

13-75 
1 0.0 

59-2 
61. 1 

58.S 
563 

66.2 

67.0 

91-5 
90.4 

IXI 
«XI 

I 
I 

36,000 
37.400 

66,000 
67,500 

80.5 

61,000 
61,000 

73.900 
74.000 

24.4 
21.3 

32.0 
33.0 

6-5 
9.0 

59.6 

56-7 

43-0 
53-1 

590 
61.3 

89-3 
91.2 

tjixiX; 

^ 

37.5SO 
38.330 

61,640 
63,100 

64.1 
64.6 

58.820 
58,820 

70,680 
70,580 

20.2 
20.0 

30.0 
3I.O 

J2-5 
13.5 

60.1 
56.6 

49-3 
50.6 

63.8 
65.0 

87.2 
89-4 

'^.l 

% 

39. 5. 10 
38,251 

61,100 
62,510 

634 

61,430 
61,300 

78.950 
79.270 

28.5 
293 

30.0 
30.0 

12.0 
6.0 

47-5 
45-2 

36.0 
31-5 

64.3 
62.3 

77-4 
78.8 

Table 

3-      TeSTI    ox  'PlAlK    AND 

Cold-Twisted 

Steel  Ba 

RS.    Open-Hearth 

OF     55-65,000 

LBS.   Tensile    Strength. 

Turns 
Size        per 
bches.  Foot. 

Yield-point. 

Increase. 
Plain.     Twisted.  Per  cent. 
38.000        58.000          52.6 
37,600       60,000         59.6 

Ultimate  Strength. 

f Lbs.  per  sq.  in. ^ 

Increase. 
Plain.    Twisted.     Per  cent. 
61,200       92,000          50.3 
60,400       91,200          51.0 

Elongation 
in  8  in. 
^Per  cent.-> 
Plain.  Twisted. 
27-25          5-25 
28.75          5-25 

Reduction 

of  area. 

,-Per  cent.^ 

Plain.  Twisted. 

64.0         1 1.6 

65.2         31.5 

^Elast 
Plain. 

62.1 

62.2 

ic  Ratio.- 

Twisted. 

6i.o 

65.8 

t^ 

3« 

354 

**'iJ? 
34.880 

60,000 
58.480 

75.8 
677 

58,660 
.58,230 

75,450 
76,060 

28.6 
30.6 

27-5 
31-25 

6.25 

8.0 

61. 1 

55-2 
53-7 

58.2 
59-9 

79-5 
76.9 

tv^ 

254 
254 

31.170 
34.370 

52,800 
S5.770 

69.4 
62.3 

57.020 
57.050 

69,670 
69,300 

22.2 
21.5 

310 
28.75 

7-5 
7-5 

61.2 
59-7 

46.  s 
44.8 

S4-7 
^0.3 

7S.8 

80.5 

^t 

3 
2 

3S,6«o 
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Steel  during  its  fabrication  into  the  members 
used  in  bridges  and  buildings.  Reinforcement 
steel  is  not  subject  to  any  such  severe  treatment 
and  on  that  account,  it  is  claimed,  the  specifica- 
tions governing  it  need  not  be  the  same  as  for 
structural  steel.  Mr.  T.  L.  Condon,  who  was 
among  those  who  expressed  such  opinions,  stated 
that  for  many  years  he  was  an  advocate  of  strich 
requirements  for  structural  steel.  When  he  first 
employed  reinforced  concrete  he  held  that  the 
same  grade  of  metal  should  be  employed  in  that 
work.  After  a  longer  experience  in  the  design 
and  execution  of  reinforced  concrete  he  became 
convinced  that  the  treatment  of  steel  for  rein- 
forcement and  the  work  required  of  it  varied 
so  widely  from  '  steel  structural  work,  that  the 
differences  should  be  recognized  in  specifications. 


Iiearth  steel  should  contain  less  than  .0.04  per 
cent,  phosphorus  for  basic  and  0.06  per  cent,  for 
add  steel. 

2.  Carbon.  This  should  usually  be  left  to  the 
•discretion  of  the  manufacturer,  who  insists  that 
•-when  carbon  limits  are  named  the  tensile  re- 
.qnirements  should   be  left  open. 

3.  Elastic  Limit.  For  squares  '/i  in.  and 
-smaller,  this  should  be  at  least  65,000  lb. ;  for 
squares  H  in.  to  1  in.  at  least  60,000  lb.,  and  for 
cquares  I'A  in.  and  larger  at  least  55.ono  lb.  Man- 
-nfacturers  can  generally  guarantee  minima  values 

somewhat  higher  than  these,  but  the  above  would 
1>e  a  reasonable  specification. 

4.  Ultimate  Strength.    To  be  recorded. 

S  Elongation.  At  least  5  per  cerrt.  in  8  inches, 
or  12  oer  cent.  Jn  2  inches. 


ceptance  of  material  to  be  made  at  manufacturer's 
works.  Inspector  to  have  access  to  the  bars 
prior  to  shipment,  but  the  manufacturer  is  not 
relieved  thereby  from  responsibility  for  unsatis- 
factory material.  In  this  connection  it  may  be 
stated  that  each  bar  is  thoroughly  cleaned  by 
the  twisting  process,  and  that  each  piece  is  in  a 
large  measure  tested  at  4he  same  time,  as  no 
imperfect  bar  will  stand  the  cold-twisting  pro- 
cess. , 

In  the  discussion  of  the  paper,  some  of  those 
taking  part  urged  that  no  distinction  should  be 
allowed  between  specification.?  for  structural  steel 
and  those  for  reinforcement  steel.  Mr.  H.  H. 
Quimby  stated  that  all  the  steel  for  reinforced 
concrete  work  done  under  the  direction  of  the 
Bureau  of  Surveys  of  Philadelphia  was  purchased 


Submerged  Rock  Breaking  with  a  Lobnitz 
chiseling  machine  is  now  in  progress  at  the  har- 
bor works  of  Blyth.  About  150,000  cu.  yd.  of 
rock  were  taken  out  by  drilling  and  blasting 
before  two  of  these  machines  and  two  700-ton 
hopper  dredges  were  put  in  service,  and  on  this 
account  a  comparison  of  the  cost  of  the  two  meth- 
ods of  working  is  possible.  At  the  recent  engin- 
eering conference  of  the  Institution  of  Civil 
Engineers  Mr.  J.  W.  Sandeman  stated  that  each 
chiseler  consists  of  a  steel  barge  carrying  shear- 
legs  from  which  is  suspended  a  steel  ram  weigh- 
ing 15  tons.  It  is  about  45  ft.  long  and  17  to 
18  in.  in  diameter,  and  its  conical  point  can  be 
renewed.  The  latter  is  tempered  so  as  to  have 
a  hard  center  with  a  soft  exterior,  which  enables 
a  sharp  point  to  be  preserved.  The  ram  falls 
from  a  height  of  8  ft.  and  an  average  of  8  or 
9  blows  is  sufficient  to  penetrate  the  sandstone 
rock,  which  is  of  variable  character,  about  3  ft., 
sufficient  to  permit  it  being  dredged  to  a  depth 
of  2^  ft.  One  machine  working  day  and  night 
and  allowing  for  all  stoppages  averages  about 
900  cu  yd.  of  rock  broken  per  week  at  a  cost  of 
8.8d.  per  cubic  yard.  Adding  various  contin- 
gencies and  expenses  for  repairs  not  included  in 
the  figure  mentioned,  the  total  cost  is  about  i4.sd. 
Drilling  and  blasting  the  rock  cost  about  3s. 
per  cubic  yard  and  left  it  in  a  somewhat  less 
favorable  shape  for  removal  than  the  rock  brok- 
en by  a  chiseling  machine.  The  blasted  rock 
cost  3s.  2.2d.  per  cubic  yard  to  dredge,  while  the 
broken  rock  left  by  a  Lobnitz  machine  cost  but 
2s.  9.ld.  to  dredge.  Summarizing  all  the  fig- 
ures it  was  found  that  the  rock  breaker  made 
a  saving  of  2's,  2.6d  per  cubic  yard. 


July  20,  1907. 
The  Topographical  Survey  of  Staten  Island. 

The  preparation  of  a  topographical  map  of  each 
borough   of  New   York   is   required  by   the  city 
charter.     The    work   of   preparing   such   a    map 
of    the    Borough    of    Richmond    was    begun    in 
August,   1902,  live  men  being  put  in  the  field  at 
that  time.    Since  then  the  working  force  has  been 
steadily  increased  until  there  are  now  about  120 
men  employed.     This  Borough,  otherwise  known 
as   Staten   Island,   is   triangular  in  general   form, 
its  area  being  57^4  square  miles.     It  has  a  maxi- 
mum  width   and  length  of  7  and    14  miles,   re- 
spectively.    The  island  is  very  hilly,  the  highest 
points  being  about  400  ft.  above  sea  level.    Trees 
and  brush  cover  a  great  part  of  the  surface  and 
numerous    small   streams    divide   it   into   a   large 
number  of  small  watersheds.     Though  some  por- 
tions  are   thickly  settled,   thg  total  population   is 
only  about  77,ooo,  or  1,350  per  square  mile.     The 
,  unusual  conditions  existing  in  the  Borough  have 
resulted  in  the  adoption  of  methods  which  differ 
from  those  ordinarily  employed  for  topographical 
surveys. 

The  primary  purpose  of  the  topographical  sur- 
vey is  to  secure  data  for  planning  a  street  system, 
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measurements  are  made,  which  must  agree  with- 
in o.oi  ft.  X  (0.00003  X  the  distance  in  fee'),  or 
the  Ime  is  remeasured,  which  is  rarely  necessary. 
With  a  party  of  six  a  line  can  be  run  in  this 
manner  faster  than  with  the  so-ft.  spring-bal- 
ance chain  and  the  cost  is  about  the  same. 

The  traverses,  which  are  limited  to  about  10,- 
000  ft.  in  perimeter,  are  made  as  nearly  square 
as  practicable  and  usually  close  within  about  i  in 
30,000.  The  ten  or  more  traverses  in  a  section 
are  a'djusted  together,  commencing  with  the  one 
having  the  largest  error  of  closure,  so  that  the 
maximum  error  in  a  section  is  made  as  small 
as  possible.  The  sections  are  adjusted  sys- 
tematically one  to  another  so  that  all  errors 
are  limited  in  amount  and  properly  distributed. 
A  single  system  of  co-ordinates  is  thus  obtained. 
The  traverse  work  is  built  up  in  a  compact  body 
extending  outward  from  the  first  adjusted  sec- 
tion and  is  kept  in  advance  of  the  work  of 
filling  in  the  detailed  topography.  Marble  monu- 
ments, 4  in.  square  and  30  to  40  in.  long,  are 
generally  used  to  mark  important  traverse  points. 
Level  circuits  for  establishing  bench  marks 
are  run  with  wye  levels,  forward  and  backward 
in  closed  circuits  of  about  the  same  size  as  the 
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Improved    Plane    Table. 

but  the  information  is  also  valuable  in  planning 
drainage  and  sewerage  systems  and  most  other 
public  improvements.  As  in  the  other  New  York 
boroughs,  the  work  of  primary  triangulation  is 
to  be  done  by  the  United  States  Coast  and 
Geodetic  Survey.  As  a  preliminary  measure  a 
reconnaissance  of  the  island  was  made  by  the 
topographical  division  of  the  engineer  corps  of 
the  Borough  and  43  stations  have  been  selected 
and  a  map  prepared  showing  their  intervisibility. 
The  stations  include  sixteen  towers,  four  light- 
houses, twelve  public  buildings  and  eleven  other 
buildings,  mostly  residences.  The  base  line  is 
about  li/i  miles  long. 

-  :•  it  was  necessary  to  carry  on  the  survey 
before  points  of  control  could  be  determined  by 
tringulation,  it  was  important  to  measure  the 
primary  traverses  very  carefully.  It  was  soon 
found  that  the  common  SO-ft.  spring-balance 
chain  used  horizontally  was  not  satisfactory,  be- 
cause of  the  many  steep  grades  and  the  extreme 
care  necessary  to  ^cure  accurate  results.  A  sys- 
tem of  measurement  along  the  slope  was  there- 
fore devised  which  depends  on  the  plumb  bob 
only  at  the  ends  of  a  measured  line.  A  stan- 
dardized loo-ft.  _steel  tape  is  used,  a  i6-lb.  pull 
being  applied  with  a  spring  balance  and  the 
temperature  taken  as  usual.  Solid  steel  tripods, 
with  a  spread  of  about  2^2  ft.  and  a  height  of 
about  2  ft.,  are  used,  on  which  to  mark  suc- 
cessive tape  lengths,  the  elevation  of  the  tripod 
heads  being  obtained  with  a  wye  level  and  proper 
corrections  made  for  inclination  and  tempera- 
ture. The  tape  is  suspended  between  the  end 
marks   without   intermediate   support.     Duplicate 
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primary  traverses.  A  number  of  level  circuits 
are  adjusted  together  in  the  same  manner  as  the 
traverse  circuits.  Bench  marks  are  selected  in 
pairs  so  that  the  elevation  of  any  bench  mark 
may  be  checked  by  another  nearby.  The  bench 
leveling  is  kept  in  advance  of  the  work  of  de- 
tailed topography  and  both  field  work  and  ad- 
justments are  carried  forward  as  the  survey 
proceeds. 

In  thickly  settled  districts  the  work  of  filling 
in  detailed  topography  is  done  with  the  transit 
and  the  contours  are  traced  by  the  wye  level 
and  located  with  the  tape.  Outside  the  thickly 
built-up  districts  the  location  of  all  instrument 
stations,  monuments,  property  lines,  buildings, 
and  the  like,  is  determined  by  the  transit  in  ad- 
vance of  the  contour  work.  The  contours,  which 
are  traced  with  a  wye  level,  and  the  other  topo- 
graphical details  are  then  located  by  the  stadia, 
using  either  the  plane  table  or  transit. 

When  the  survey  was  begun,  the  transit  and 
stadia  method  was  generally  used,  the  computa- 
tions and  mapping  being  done  in  the  office,  and 
the  maps  then  taken  into  the  field  and  checked. 
So  many  of  the  stadia  traverses  had  to  be  re- 
run to  close  within  the  assigned  limit  of  error, 
that  it  was  soon  found  more  economical  to  tape 
and  level  over  all  instrument  stations  and  depend 
on  the  stadia  method  only  for  determining  points 
about  a  station  fixed  by  the  transit,  tape  and  wye 
leyel.  A  fault  of  this  method  is  that  too  much 
depends  on  the  judgment  of  the  rodman  in  se- 
lecting points  and  when  errors  of  reading  occur, 
it  is  difficult  to  detect  them. 
The  unsatisfactory  results  secured  by  the  tran- 


sit and  stadia  method  and  the  fact  that  drafts- 
men  could  not  be  obtained  to  plot  the  survey 
promptly,   led   to   the   design  of   a   special   plane 
table    shown    in    an    accompanying    illustration. 
This    instrument    is    designed    to    accommodaxe 
the   27   X  40-in.    Whatman's   "Double   Elephant" 
sheets   on    which   the   survey   is  plotted.     Under 
each  of  the  longer  edges  of  the  22  x  28-in.  board 
is  a  2-in.   roller  with  a   ratchet  with  which   the 
sheet  can  be  drawn  tight,  a  special  clamp  being 
used  to  hold  the  entire  edge  of  the  sheet  to  the 
rollers.     The  alidade   is   equipped- with   a   20-in. 
parallel    ruler,  which   makes    it   unnecessary   to 
give  attention  to  the  position  of  the  ruler  edge 
in  taking  a  shot.     The   under  side  of  the  ruler 
and  base  plate   is   covered   with    white  celluloid, 
which  does  not  sftil  the  paper  like  a  brass  surface. 
The  telescope  is  of  the  inverting  type,  as  are  all 
those  used  on  the  work.     It  can  be  turned  com- 
pletely through  a  vertical  circle  and  the  vertical 
scale  is   equipped   with   a   floating  vernier.     The 
sector-shaped  swinging  drawer  turns  on  a  pivot 
and  can  be  opened  and  closed  with  Ihtle  risk  of 
disturbing  the  instrument. 

The  contours  are  traced  with  a  wye  level  and 
plotted  at  once  on  the  plane  table  sheet,  the  dis- 
tances being  determined  by  the  stadia.     Rods   12 
to  18  ft.  long  are  used  and  the  telescope  is  kept 
in  a  practically  level  position.    The  contours  are 
traced    across    all    streets    and    streams    and    all 
features  of  any  importance  are  shown.    The  map 
is   thus   available   for  use   as   soon   as  taken   off 
the    table.     The    traced    contours    represent    the 
topography    much    more    accurately    than    those 
drawn   by   interpolation   and   are   much   superior 
for   grade    studies.     The   instrumentman   can   at 
any  time  compare  the  map  and  the  ground  and 
errors  or  omissions  are  almost  impossible.    While 
tracing    contours    is    somewhat    more    expensive 
than    taking    isolated    elevations    by    the    stadia, 
when    the    cost    of   computations   and    the    inac- 
curacy  of  interpolation   are   considered   the   bal- 
ance is  largely  in   favor  of  the  tracing  method. 
The  location  of  contours,  on  ground  of  average 
slope,    requires    a    more    accurate    determination 
of  the   elevation   of  the   selected   points  than  of 
their    horizontal    position.     The   tracing   method 
thus  gives   increased  precision   where  it   is  most 
needed,   while   the    reverse   may  be   said   of  the 
transit   and  stadia  method.  • 

In  open  country,  where  the  maximum  slopes 
do  not  in  general  exceed  5  per  cent.,  a  party  con- 
sisting of  a  plane  table  man,  levelman  and  two 
rodmen  can  cover  about  8  acres  per  day.  When 
the  country  is  rougher  or  wooded  the  area  cov- 
ered is  less,  about  s  acres  being  the  minimum. 
In  wooded  country  2.600  ft.  of  contour  line 
per  day  is  considered  good  progress,  and  in  open 
country  a  mile  per  day  is  about  the  average. 

The  field  parties  work  every  clear  day  during 
the  year.  During  the  winter  they  are  kept  in  the 
wooded  districts  as  much  as  possible  and  in 
the  summer  when  the  foliage  is  heavy  they  work 
in  the  open.  To  facilitate  the  work  where  brush 
is  thick,  a  portable  tower  has  been  devised  on 
which  both  plane  table  and  level  may  be  set 
up.  With  the  tower  a  very  long  rod  is  used 
and  the  contours  can  thus  be  traced  without 
clearing  off  the  brush.  The  platform  is  8  ft 
above  the  ground  and  is  9x6  ft.  It  is  made  in 
two  sections,  each  3x9  ft.,  so  that  it  may  be  more 
readily  carried  about.  The  posts  are  4x4  in., 
the  braces  2x1  in.,  the  platform  stringers  2.X4  in., 
and  the  floor  i-in.  matched  flooring.  Bolts  with 
thumb  nuts  are  used  to  fasten  the  various  parts 
together. 

In  connection  with  the  transit  and  stadia  work 
two  portable  field  offices  have  been  used  in  which 
the  plotting  can  be  comfortably  done  in  all 
weathers,  close  to  the  field  party.  These  offices, 
which  were  described  and  illustrated  in  The 
Engineering  Record   of  Dec.    19,    1903,   are   sub- 
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ttantially  boik  of  wood,  with  glass  windows  and 
awnings  and  are  mounted  on  a  spring  wagon 
gear.  The  climate  of  Staten  Island,  while  it  is 
seldom  too  severe  for  field  work,  is  so  change- 
able   that    such    shelters    are    very    valuable-. 

The  survey  is  plotted  27.x40-in.  sheets  to  a  scale 
of  50  ft  to  the  inch.  The  contours  are  shown 
at  intervals  of  2  ft.  below  El.  50  and  at  5-ft. 
intervals  above.  All  important  topographical  fea- 
tures are  shown  and  all  transit  lines  and  rtieasure- 
ments  to  locate  buildings,  monuments,  and  prop- 
erty lines  are  given.  This  scale,  while  somewhat 
larger  than  that  usually  employed  on  such  work, 
has  proved  very  satisfactory  for  mapping  thickly 
built-up  districts.  The  plotting  can  be  done  with 
less  strain  on  the  eyes  than  with  a  smaller  scale, 
and  any  errors  due  to  inaccuracy  or  shrinkage  of 
paper  are  diminished  in  magnitude.  The  cost 
of  the  survey  depends  mainly  on  the  accuracy 
and  amount  of  detail  obtained,  and  when  these 
remain  the  same  the  cost  is  not  in^rreased  materi- 
ally by  the  use  of  the  larger  scale.  The  least 
accurate  part  of  the  survey  is  the  location  of  con- 
tours and  topographical  details  by  stadia  meas- 
urements. With  the  telescopes  used,  which  were 
specially  designed  for  stadia  determinations, 
these  measurements  are  correct  to  within  about 
I  ft  in  400,  and  as  the  longest  sights  are  not 
over  600  ft.  the  maximum  error  of  location  of  a 


inal  field  sheets  are  reproduced  accurately  and 
economically. 

The  lithographic  sheets  are  made  the  same 
size  as  the  field  sheets  and  nine  of  the  latter  are 
required  to  make  one  of  the  former.  The  field 
sheets  have  to  be  carefully  matched  in  order  that 
the  junction  of  the  separate  sheets  will  not  be 
apparent,  and  lines  and  letters  have  to  be  made 
of  proper  strength.  Negatives,  81/3x1236  in.,  are 
first  taken  of  each  field  sheet.  Prints  from  these 
negatives  are  then  made  on  photolithographic 
transfer  paper  and  these  prints  are  then  care- 
fully trimmed,  mounted,  matched  and  pasted  to- 
gether upon  a  large  sheet  of  paper.  This  built- 
up  transfer  is  then  put  down  in  the  usual  man- 
ner on  the  lithographic  stone,  from  which  as 
many  copies  are  printed  as  are  desired.  The 
maps  of  the  Borough  of  Richmond  have  been 
printed  in  editions  of  400.  •  On  account  of  the 
number  of  processes  involved  and  wetting  and 
stretching  of  the  paper,  care  is  required  to  pre- 
serve the  accuracy  of  the  scale,  but  the  error 
need  not  e.xceed  I  in  500.  These  lithographs 
fully  meet  the  requirements  for  maps  on  which 
to  project  street  layouts  and  similar  studies,  as 
they  contain  all  the  data  on  the  field  sheets. 

.\bout  764  27x40-in.  topographical  sheets  will 
be  required  to  map  the  entire  borough.  Of  these, 
243,   covering  much   of  the   most   thickly   settled 


The  White-Souther  Endurance-Test  Specimen. 

A    paper    read    before   the    convention    of    the    American 
Society  for  Testing  Materiids  by  Henry  Souther. 


For  certain  classes  of  work,  I  believe  that  an 
endurance  test  is  the  best  measure  of  the  value 
of    any    given    material    for    any    given   purpose. 

Back  in  the  days  when  the  bicycle  was  most 
popular  this  fact  was  forced  upon  me,  and  I 
rigged  up  in  my  laboratory  many  forms  of  en- 
durance test.  I  not  only  used  test  specimens  as 
such,  but  I  tested  by  endurance  methods  many 
structures,  as  for  example,  assembled  wheels, 
assembled  bicycle  frames  and  forks,  and  bicycle 
cranks.  All  of  these  tests  answered  the  problems 
for  which  they  were  contrived  with  the  greatest 
finality.  I  did  not  hesitate  to  make  recommen- 
dations based  upon  the  results  obtained ;  they 
were  conclusive. 

The  one  possible  exception  to  this  statement 
refers  to  the  endurance-testing  machine  for  test 
specimens.  I  took  for  my  model  the  kind  of 
machine  used  at  the  Watertown  Arsenal,  with 
which  I  was  familiar.  Much  experience  has  been 
gained  with  that  machine,  and  a  great  many  re- 
sults were  available  in  the  government  records; 
so  I  hoped  it  would  answer  every  purpose.  The 
results  obtained  with  it  were  not  as  consistent 
as  they  should  have  been,  although,  as  I  have 


Table  i.    Results  of  Endurance  Tests  of  Steels  with    Fiber   Stress  of   53,600  lb. 

Red.  of     Elone.  in 


P. 

Mn. 

S. 

Si. 

Ni. 

Cr. 

£.  L.  sq.  in., 
lbs. 

M.  S.  sq.  in.,       Vr-a, 
lbs.           Per  cent. 

atal, 

Per  cent. 

Ci E 

End  No.  I. 

ndi 

Remarks. 

c 

End  No.  2. 

.40 

.037 

.63 

.033 

S9,8oo 

Si.aoo 

SI.8 

30.5 

19,300 

Jumped  and  bent 

Natural  condition. 

■47 

.049 

1.14 

•043 

•  ■  •• 

75.900 

113,400 

56.3 

28.5 

156.600 

Taken  out 

do. 

.^5 

.008 

•59 

.007 

•  >.. 

3.49 

.... 

55.400 

79,800 

61.8 

29-5 

33.500 

75.400 

do. 

-30 

•059 

.61 

.013 

•  >  •• 

3-63 

61,300 

90,800 

46.8 

23-5 

165,000 

435.000 

do. 

(  Annealed  at  1150*  F. 
t  Did  not  break. 
Natural  condition. 

-35 

.013 

1.82 

Trace 

.609 

2.02 

176,800 

35-0 

"■5 

] 

108,301,900 

108 

,301,900 

.J87 

■035 

.«2 

.0*7 

•  •  •> 

.... 

157,200 

178,200 

32.9 

12-5 

615,100 

636,600 

.»«7 

•043 

•41 

.o<3 

.  .  .. 

.722 

111.400 

140,400 

57-5 

20.0 

] 

100,000.000 

100 

,000.000 

do.    Did  not  break. 

.385 

.017 

.40 

.019 

•  •  •• 

J. 75 

1.03 

76,500 

104,000 

50.5 

21.5 

65.100 

76,500 

do. 

-33 

.014 

1.66 

.00a 

.766 

I.ii 

I.t7 

66,300 

89,300 

66.^ 

29.0 

3..900 

4,200 

do.    Both  ends  bent. 
{  Quenched  at  1500°  F. 

.38s 

.017 

.40    • 

.019 

1. 18 

1. 17 

84,600 

109,200 

57-4 

18.5 

609,300 

1 

.492.800 

■(Annealed  at  1050°  h. 

-894 

.015 

•3« 

Trace 

77.500 

135.700 

21.8 

8.0 

70,500 

135.700 

Natural. 

.894 

.015 

•31 

Trace 

.\.. 

.... 

70.300 

131,800 

18.4 

6,0 

56,100 

17 

,000.000 

Quenched  at  1 500°  F. 
Annealed  at  1050°  f. 

.656 

.013 

■39 

.0*9 

53.800 

84.200 

57-4 

28.0 

23,000 

27.500 

J  lS  received  (Krupn). 

.656 

.013 

•39 

.029 

81,700 

J55.300 

510 

19.0 

89,700 

188,700 

(  Quenched  at  1 500°  F. 
{  Annealed  at  1050°  F'. 

-40s 

.035 

1.05 

.027 

.160 

95.300 

113.500 

58.8 

21.0 

168,500 

416,400 

As  received  (Krupp). 
(  Quenched  at  1500°  F. 
j  Annealed  at  1050°  F. 

-405 

.035 

1.05 

.027 

.160 

.... 

129,500 

143.500 

52.3 

16.0 

147,700 

205,700 

•3>3 

.083 

1.04 

•039 

•450 

•57 

•92 

92.909 

115.  00 

5'-' 

22.0 

1,040,100 

1 1 

,044,000 

As  received  (Krupp). 

.313 

.08  < 

r.04     . 

•039 

•450 

•57 

.92 

143.900 

157.800 

44-4 

I5-0 

4.755,900 

Taken  out 

(  Quenched  at  1 500*"  F. 
(Annealed  at  1050°  F. 

Table 

:  2.    Endurance  Tests  op  Manganese  Bronze. 

Sample. 

• 

Cu. 

Red.  of 

Elong. 

E 

;.  L.       M. 

S. 

1-iber 

, 

— Endi 

irance. , 

Sn. 

Pb. 

Fe. 

Zn.         Area. 

in  2  in. 

Sample.       sq 

.  in.        sq. 

in. 

Load. 

Stress. 

No.  I  End. 

No.  2  End. 

Got. 

Stand.    Ca<ti 

ing    Bronze 

■  ■  •  •      59-47 

0.71 

0.18 

1.60 

38.04         25.1 

26.0 

3683 

0         46, 

200         80, 

,600 

35 
75 

12. 

26: 

.350 
.500 

1.793. 
1,220, 

,000 
100 

1,793,000 
1.904,300,  broke 

Rolled 

Rod 



0.71 

23.6 

22.5 

3683 

I          55. 

200         72, 

,500 

35 

12, 

350 

1,572, 

100 

1,572,100 

75 

26 

.500 

9.993.500 

12,153,800    No.  I  broke 

100 

■1^,  too 

3,710,800   No.  2  broke. 

10.078,700 
1,011,800,  broke 

Rivet 

Stock 

0.71 

65.1 

42.0 

3683 

2         38. 

500         64 

75 
100 

J3' 
26, 

,500 
.300 

10,078, 
536. 

700 
400 

35^ 

contour  does  not  exceed  I'/i  ft.  If  the  map  is  to 
represent  the  contours  as  accurately  as  the  sur- 
vey warrants,  a  scale  large  enough  to  show  er- 
rors of  this  magnitude  is  required.  These  maps 
have  proved  very  satisfactory  in  preparing  de- 
tailed plans  for   streets,  drains  and  sewers. 

Though  thi  field  sheets  are  well  adapted  for  the 
study  of  details  they  are  on  too  large  a  scale  for 
many  purposes,  particularly  for  the  study  of  a 
general  street  system  involving  the  consideration 
of  a  targe  area  at  one  time.  It  was  decided  that 
for  such  purposes  a  scale  of  150  ft.  to  an  inch 
would  be  most  satisfactory,  since  a  large  area 
could  thus  be  shown  on  a  sheet  of  practicable 
size,  which  is  necessary  in  comprehensive  plan- 
ning, and  at  the  same  time  the  topography  could 
be  represented  with  proper  accuracy.  At  first  the 
ustial  method  of  reduction  with  the  precision 
pantagraph  was  used,  but  this  proved  so  inac- 
curate and  expensive,  particularly  when  much 
detail  was  required,  that  resort  was  had  to  pho- 
tography. Photographic  prints  of  topographical 
sheets  can  be  copied  by  means  of  a  stylus  and 
carbon  paper  if  only  one  copy  is  needed,  but 
when  a  number  of  copies  of  each  large-scale  map 
are  required  they  can  be  obtained  best  by  photo- 
lithography, by  which  all  the  details  of  the  orig- 


portions,  are  either  completed  or  in  progress. 
Since  the  survey  was  begun  the  work  has  been 
done  under  the  direction  of  Mr.  George  W.  Tut- 
tle,  engineer  in  charge,  and  Mr.  Louis  L.  Tribus, 
consulting  engineer  and  Commissioner  of  Public 
Works.  The  improved  plane  table  was  designed 
by  Mr.  Edward  M.  Law,  assistant  engineer.  Nine 
of  these  instruments  are  now  in  use,  all  of  which 
were  supplied  by  the  Keuflfel  &  Esser  Co.,  New 
York. 


Maintenance-of-Way  Work  has  a  direct  in- 
fluence on  the  cost  of  repairs  to  electric  railway 
equipment,  according  to  Mr.  W.  R.  W.  Griffin, 
of  the  Rochester  &  Eastern  Rapid  Ry.  In  1905, 
the  second  year  of  operation  of  that  road,  $11.20 
per  thousand  car-miles  was  spent  for  mainten- 
ance of  way,  $14.52  for  maintenance  of  cars  and 
$5.20  for  maintenance  of  electrical  equipment.  In 
1906,  $15  per  thousand  car-miles  was  spent  on 
maititenance  of  way,  $10.77  for  maintenance  of 
cars  and  $5.42  for  maintenance  of  electrical  equip- 
ment. This  saving  of  $1.01  per  thousand  car- 
miles  in  the  total  maintenance  charge  (after  elimi- 
nating expenses  for  painting  and  damaged  car 
bodies)  is  attributed  to  the  better  condition  of  the 
track  during   1906, 


already  stated,  much  good  work  was  done  and 
definite  results  obtained,  upon  which  to  base 
recommendations. 

Mechanical  difficulties  developed  with  it,  due 
to  its  construction.  The  construction  consisted 
of  what  amounts  to  a  lathe  bed  with  head  and  tail 
stocks  33  in.  apart,  and  provided  with  universal 
joints,  so  as  to  permit  the  bending  of  the  speci- 
men, the  load  being  applied  at  the  middle  sup- 
ported upon  some  form  of  bearing,  either  roller 
OT  plain  journal. 

The  specimen  was  objectionable,  it  being  very 
difficult  and  expensive  to  make  so  long  a  one 
and  get  it  exactly  right.  Owing  to  its  length, 
it  vibrated  to  a  greater  or  less  degree;  the  vibra- 
tion, differing  in  different  tests,  put  upon  the 
specimen  different,  and  immeasurable  stresses 
Also,  at  the  point  of  application  of  the  load, 
more  or  less  heat  developed  and  to  a  greater  or 
less  extent  must  have  influenced  the  test,  because 
the  heating  came  at  the  point  of  greatest  bend- 
ing moment.  High  speeds  with  this  form  of 
specimen  were  out  of  the  question,  because  of 
the  heating,  and  something  like  five  or  six  hun- 
dred revolutions  per  minute  seemed  to  be  the 
upper  limit.  All  this  criticism  is  not  with  the 
idri  of  detracting   from   the  value  of  the  work 
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done  at  Watertown,  because  I  believe  it  has  been 
very  valuable,  but  simply  to  show  my  starting 
point  in  the  evolution  of  an  endurance  machine. 

With  all  these  facts  in  mind,  Mr.  Maunsel 
White  and  myself  devised  a  test  specimen  which 
seems  to  do  away  with  all  the  objections  men- 
tioned without  introducing  others  of  serious  mo- 
ment. 

This  specimen,  measuring  about  13  in.  over 
all,  is  a  comparatively  cheap  one  to  prepare ; 
also,  as  it  is  large  at  its  center,  there  is  little 
trouble  in  the  lathe  due  to  bending.  It  is,  there- 
fore, quite  easy  to  make  accurate  to  size  and 
straight.  It  is  a  double-ended  specimen,  which 
makes  it  possible  to  obtain  definite  results,  even 
though  there  may  be  a  flaw  or  other  defect  in 
one  end.  This  double-ended  specimen  also  gives 
check  results  in  case  both  ends  are  sound.  I 
feel  that  the  higher  of  the  two  results  is  the 
proper  one  to  accept,  inasmuch  as  it  is  the  high- 
est measure  of  the  efficiency  of  the  material  un- 
der test,  and  no  material  can  endure  beyond  its 
capacity. 

The  specimen  is  supported  at  the  center  por- 
tion on  large  ball  bearings,  and  may  be  rotated 
at  very  high  speeds.  No  heat  is  produced,  at 
least  no  great  amount  of  heat,  and,  even  if  it 
were,  the  center  portion  being  larger  than  the 
ends,  it  would  matter  little.  There  is  no  wear 
of  any  kind  on  the  specimen,  the  loads  being 
applied  at  the  ends,  not  at  the  point  of  greatest 

Table  3.     Endurance 

Mn.  -Cu.  Zn.  Al.  Spec.  Grav. 

0.1 1-  7.84  0.00  92.05  2.86 

Trace  0.34  16.24  83.42  2.97 

3.20  26.72  70.08  3.23 

6.80  22.78  70.42  3.22 

..    ..  8.20  22.44  69.36  3.24 

3.00  27.00  70.00  3.30 

....  27.00  .... 

....  ....  27.00  _  .  ;  .  ..  .... 

*  Estimated  from   other  specimens. 

bending  moment.  The  critical  points  of  the 
specimen  are,  of  course,  the  fillets,  coming  at  the 
point  of  greatest  bending  moment.  These  must 
be  accurate  to  shape  and  perfectly  machined; 
slight  flaws  or  defects  at  this  point  are  serious. 

I  append  herewith  a  table  of  characteristic 
results  obtained  without  going  into  exact  details. 
This  series  of  tests  was  undertaken  to  get  a 
ground  work  for  suitable  comparison.  For  ex- 
ample, the  first  specimen  may  be  classed  as  high 
grade  machine  steel.  It  will  be  noted  that  the 
elastic  limit  was  about  60,000  lb.  per  square  inch, 
as  shown  by  the  tensile  test.  My  idea  was  to 
break  this  quickly,  and  I  therefore  loaded  it  with 
a  fiber  stress  of  53,600  lb.  per  square  inch  and 
quick  results  were  obtained,  as  expected.  I  then 
went  forward  with  high  grade  material,  one  after 
another,  variously  treated,  the  heating  bedng 
c^arefully  done  in  an  electric  furnace  in  connec- 
tion with  a  pyrometer.  There  are  some  excep- 
tions to  this,  in  that  some  of  the  specimens  were 
tested  as  received. 

The  results  obtained  show  the  tremendous  pos- 
sibility in  the  use  and  adoption  of  high  grade 
materials.  The  tests  also  show  that  in  order  that 
the  endurance  test  may  not  be  too  prolonged 
and  therefore  not  practicable,  it  must  be  conduct- 
ed in  such  a  way  as  to  give  quicker  results  than 
some  of  those  given.  For  example,  it  is  practi- 
cally out  of  the  question  for  a  manufacturer  to 
wait  for  a  machine  to  run  one  hundred  million 
revolutions,  or  probably  ten  weeks,  running  night 
and  day  at  1,300  r.  p.  m.  Consequently,  I  have 
adopted  lately  an  increasing  fiber  stress ;  for 
example,  stj.rting  the  test  at  50.000  lb.  fiber  stress, 
and,  if  the  specimen  endures  for  ten  million 
revolutions,  increase  it  to  60,000  lb.;  and  after 
the  next  ten  million  increase  it  to  70,000  lb.,  and 
so  on  until  rupture  occurs.  It  is  still  possible  to 
compare  the  behavior  of  various  steels  and  to 
show  the  results  graphically.  The  test  is,  con- 
sequently, more  useful  because  more  valuable. 
A  higher  number  of  revolutions  than  adopted 


for  our  tests  may  be  used  with  this  machine,  if 
considered  desirable,  but  I  feel  that  1,300  r.  p.  m., 
more  or  less,  is  a  practical  number.  For  example, 
the  crank  shaft  of  an  automobile  rotates  at  that 
speed,  and  there  are  many  rotating  parts  in  the 
manufacturing  industries  that  are  near  that  speed. 
Were  a  very  much  higher  number  to  be  adopted 
certain  unknown  elements  might  be  introduced 
into  the  test  that  would  render  the  results  ques- 
tionable, as  being  a  test  carried  on  under  abnor- 
mal conditions. 

For  any  manufacturer  whose  product  goes  into 
machinery  subjected  to  dynamic  loads,  such  a 
test  ought  to  be  extremely  valuable.  Further, 
the  heat  treatment  of  steel  and  the  great  benefits 
derived  from  it  are  rapidly  being  appreciated  and 
increasingly  used  by  all  manufacturers.  Such  a 
test  is  a  measure  of  the  benefit  due  to  heat  treat- 
ment. Moreover,  I  have  found  that  certain 
clients  in  talking  about  the  increased  strength 
of  new  alloys  and  heat  treating  in  general,  have 
said — Oh !  yes ;  of  course  there  is  a  great  in- 
crease in  strength  and  apparent  toughness  and 
good  qualities  in  general,  but  how  about  the 
capacity  of  the  metals  in  such  a  condition  to 
resist  shock?"  I  believe  that  this  test  does 
show  the  capacity  of  metals  .to  resist  shock, 
whether  of  impact  nature  or  alternate  stress. 

In  the  table  of  results  given  will  be  found  a 
number  of  aluminum  and  bronze  specimens  which 
are  very  instructive. 

Tests  of  Aluminum. 

, Endurance \ 

M.  S.  sq.  in.  Fiber  Stress.             No.  I.  No.  2. 
*r6,ooo                16,600                 558,600  816,500    Broke 
*25,ooo                     "  1,550,400  1, 618, .-^00       " 
32,000                     "  1,613,900  477,600       '* 
"  3.438,400  435.500       " 

20,000  "  12,038,500  815,600  " 

•30,000  "  5,415.000  257,300      " 

"  3.029,900  543.000       " 

"  2,513,300  707,200       " 

We  are  just  beginning  to  get  at  the  results  of 
tests  on  vanadium  steels.  The  few  we  have  that 
are  trustworthy  show  a  considerable  benefit  under 
the  endurance  test,  but  I  do  not  like  to  put  them 
on  record,  for  there  are  certain  features  of  the 
treatment  unknown  to  me.  We  also  had  the 
misfortune  to  have  our  pyrometer  go  wrong  in 
connection  with  the  treatment  of  several  speci- 
mens, and  the  results  are,  therefore,  worthless. 
To  generalize,  however,  it  is  my  impression  that 
vanadium  will  add  to  the  endurance  of  any  given 
steel  if  present  in  quantities  aproximating  0.25 
per  cent.  The  increased  endurance  seems  to  be 
at  least  four  to  one,  but  in  view  of  the  above 
lack  of  knowledge  on  my  part  as  to  all  the  con- 
ditions,  I   do   not   wish  to  commit  myself  fully. 


Book  Hotel. 


A  File  Pointing  Machine. 


A  pile  pointing  machine  has  recently  been 
built  in  England  for  the  use  of  Messrs.  E.  Rob- 
inson &  Sons,  contractors  for  the  Rotterdam 
harbor  works.  Its  purpose  is  to  taper  the  end 
of  fir  piles  20  in.  square,  leaving  them  5  in.  in 
diameter  at  the  point  and  extending  the  taper 
back  about  4  ft.  Illustrations  of  the  machine  in 
"Engineering"  show  that  the  pile  is  clamped  rig- 
idly in  a  horizontal  position,  and  a  conical  shav- 
ing head,  with  a  knife  on  its  inner  surface  like 
the  old-fashioned  pencil-pointing  device,  is  then 
pushed  against  the  end  of  the  pile.  The  cone 
containing  the  knife  is  driven  by  a  belt  and  the 
whole  cutting  head  is  gradually  forced  forward 
by  a  screw  in  the  same  way  that  the  tool-holder 
of  a  lathe  is  traversed.  The  machine  is  stated 
to  point  a  pile  in  about  15  min.,  leaving  it  in  a 
condition  ready  to  receive  the  iron  shoe  used  at 
these  works. 


The  Bureau  of  the  Census,  of  the  Department 
of  Commerce  and  Labor,  has  issued  a  bulletin 
containing  some  instructive  figures  of  the  condi- 
tion of  the  electrical  industry  in  1905.  The  author, 
Mr.  T.  Commerford  Martin,  has  succeeded  in  in- 
vesting the  dry  statistical  data  of  an  ordinary 
census  report  with  deep  interest  by  his  explana- 
tion of  the  changes  in  the  electrical  art  which  are 
the  underlying  cause  of  the  numerical  develop- 
ments in  the  classes  of  apparatus  for  which  fig- 
ures are  given.  The  report  is,  in  fact,  a  well- 
written  and  authoritative  summary  of  progress 
in  electrical  engineering  during  the  five  years 
ending  Dec.  31,  1904. 


The  First  Railroad  in  Morocco,  Africa,  was 
opened  some  months  ago.  It  was  built  by  a 
German  company  to  haul  stone  from  a  quarry 
to  tide-water  and  is  only  about  V/i,  miles  long. 


It   is  pretty  well  recognized  now  that  in  pre- 
paring   a   textbook   on   certain   engineering   sub- 
jects for  class  room  use  it  is  advisable  to  aban- 
don some  of  the  conditions  which  would  govern 
the    writing   of   a   treatise    for    specialists.     The 
requirements  of  teaching  and  the  knowledge  pos- 
sessed by  students  when  they  take  up  a  subject 
must  be  considered  in  determining  the  sequence 
of  the  topics  in  a  school  book,  and  the  author's 
ability  as  an  instructor  is  often  revealed  by  the 
departures  he  makes  in  a  text-book  from  the  or- 
der  of   presentation    of   topics   which    would   be 
followed    in    a    treatise.     These    reflections    are 
suggested   by   the    excellent   "Steam-Engine    and 
other  Heat  Motors"  by  Prof.  W.  H.  P.  Creigh- 
ton,   which   is   a   model   text-book.     It   is   highly 
gratifying  to  observe  that  the  author  has  had  the 
courage  to  compress  the  subject  of  thermodyna- 
mics into  the  space  it  really  should  occupy  in  an 
engineering  text-book,  and  has  taken  into  accoi'nt 
the  desirability  of  assuming  that,  by  the  time  the 
student  is  able  to  take  up  the  steam  engine,  he 
has  already  acquired  in  other  classes  and  by  as- 
sociation with  upper  classmen  enough  knowledge 
to  warrant  introducing  the  vital  subject  of  indi- 
cator cards  before  the  principles  of  thermodyna- 
mics are  discussed.    This  is  one  of  the  many  in- 
dications in  the  book  of  the  author's  knowledge  of 
the  needs  of  students  as  well  as  his  thorough  ac- 
quaintance with  his  subject.    The  latter  is  shown 
on  every  page  in  the  concise  yet  clear  manner  in 
which  the  matter  is  presented  and  in  the  excellent 
choice  of  numerical  examples,  selected  so  as  to 
make  the  student  grasp  all  aspects  of  a  topic  in- 
stead of  very  limited  portions  of   it,   like   most 
exercises  in  text-books.     It  is  also  shown  in  the 
presentation   of   a   subject   in   all   its   complexity 
at   the   outset,   and    the   deduction   of   the   more 
simple  cases  from  the  general  case,  a  procedure 
that  is  far  better  from  a  teaching  point  of  view 
than  the  reverse  one.     In  short,  the  book  is  one 
calculated  to  make  the  student  think  logically,  to 
interest  him   in   his   work,   and  to   respect   what 
knowledge  he  possesses  at  the  outset  of  his  study. 
The  contents  of  the  volume  are  well  indicated  by 
the  chapter  headings :  Review  of  elementary  prin- 
ciples and  general  view  of  steam  engine  plant; 
Steam     engine     indicator    and     its     calibration ; 
Curves  and  the  work  of  expansion;  Zeuner  and 
Bilgram  valve  diagrams  and  design  of  plain  slide 
valves ;  Measuring  the  effects  of  heat ;  Measuring 
the  effects  of  heat  on  water  and  steam;  Measure- 
ments of  heat  losses;  Entropy;  Condensers  and 
air  pumps ;  Small  auxiliaries ;  Multiple-expansion 
engines ;  Revolution  control ;  Steam  variation  con- 
trol ;  Steam  engine  tests ;  Superheated  steam  and 
steam  turbines ;  Gas  engines  and  gas  producers ; 
Boiling   in   a   vacuum ;    Refrigeration ;    Appendix 
of  useful  tables  and  physical  data.    These  subjects 
are  presented  with   a  nice  appreciation  of  their 
relative  importance  and  of  the  distinction  between 
what  is  appropriate  for  a  class  in  engineering  and 
one  in  physics,  and  the  volume  as  a  whole  is  a 
particularly  important  contribution  to  our  list  of 
engineering  text-books.   (New  York,  John  Wiley 
&  Sons,  $5.00). 
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Letters  to  the  Editor. 


Ejector  I*ractice. 

Sir: — Regarding  the  inquiry  in  your  issue  of 
June  15  concerning  the  use  of  ejectors  for  deliv- 
ering water  against  pressure,  I  think  it  is  worth 
while  to  notice  that  in  this  year's  "La  Technique 
Sanitaire"  there  was  a  description  of  a  success- 
ful arrangement  of  this  kind  made  by  Koerting 
Bros.,  of  Hanover,  Germany.  The  purpose  of 
this  arrangement  was  to  force  the  water  from 
a  low-service  reser\-oir  into  a  pipe  system  when 
the  latter  is  operating  under  the  high  fire  pres- 
sure furnished  directly  by  the  pumps.  The  ac- 
companying diagrams  indicate  the  position  of  the 
apparatus.  In  the  first  diagram,  for  everj-day 
service,  the  low  pressure  is  directly  from  the 
reservoir,  as  shown.  In  the  second  diagram,  show- 
ing the  conditions  during  fire  service,  the  high 
pressure  from  the  fire  pumps  passes  directly  to 
the  mains,  the  low-pressure  reservoir  being  cut 
off  by  the  valve,  as  indicated.  Water  from  this 
reservoir  is  taken  into  the  pipe  line,  however, 
through  the  ejector,  which  is  thus  in  use  under 
the  conditions  mentioned  by  your  correspondent. 
Yours  truly,  Boris  N.  Simin. 

Moscow,  Russia. 


Anchoring  Bridge  Spans. 

Sir:  May  I  put  a  few  words  in  your  columns 
about  the  anchoring  of  bridges  against  a  vertical 
lift.  Nearly  all  standard  specifications  provide 
that  "all  spans  shall  be  anchored  against  moving 
sideways  or  lifting  vertically"  but  how  many 
of  our  modem  bridges  are  securely  held  against 
a  vertical  pull  is  problematical.  I  do  not  refer 
to  the  design  but  to  the  setting  of  the  anchor 
bolts  at  the  time  of  erection. 

Is  the  hole  in  the  masonry  drilled  large  enough 
to  allow  the  cement  fronting  to  find  its  way  to 
the  bottom  to  surround  the  anchor  bolt  thor- 
oughly and  efficiently  and  provide  for  the  per- 
formance of  its  full  dutj-?  Of  what  use  to  drill 
a  hole  and  stick  a  bolt  16  in.  into  the  masonry 
and  so  small  the  fronting  can  penetrate  but  4 
or  5  in.  and  even  then  perhaps  does  not  sur- 
rotind  the  bolt?  Such  a  bolt  may  be  good  for 
moving  sideways,  but  what  about  the  emergency 
when  the  uplift  comes? 

In  the  ordinary  proceedings  for  erecting  a 
bridge  the  anchor  bolts  are  put  in  last  or  any 
old  time  on  the  fixed  end  and  the  expansion 
end  must  be  left  till  the  span  is  swung.  On 
both  ends,  therefore,  the  holes  are  drilled  through 
the  bed  plate  castings  and  their  size  is  gov- 
erned by  the  holes  in  these  castings.  When 
these  holes  are  barely  large  enough  to  admit 
the  bolts,  which  is  often  the  case,  we  get  the 
same  condition  down  into  the  masonry. 

If  the  bolts  cannot  be  set  before  the  span  is 
erected,  the  writer's  experience  for  best  results 
has  been  as  follows :  Drill  the  hole  as  large  as  the 
casting  will  permit  and  at  least  an  inch  deeper 
than  the  bottom  of  the  fixed  bolt,  unless  it  be 
with  a  split  wedge  end.  Mix  the  fronting  of 
neat  cement  or  cement  and  sand  to  a  good  flow- 
mg  consistency  and  fill  the  empty  hole  about  one 
half  full.  Xow  let  or  drive  in  the  bolt  to  its 
proper  depth  and  if  sufficient  grouting  has  been 
poured  into  the  hole  it  will  overflow  at  the 
top. 

The  hole  is  now  entirely  filled,  the  anchor 
bolt  is  entirely  surrounded  and,  when  set,  the 
writer  believes,  a  better  and  more  efficient  an- 
chorage can  be  secured  than  by  the  usual  method 
of  pouring  in  the  grouting  after  the  bolt  is  driven. 

The  co-operation  of  the  masonry  can  then  in 
emergency  be  depended  upon  and  the  bolt  can 
perform  the  duty  for  which  it  was  designed. 
Very  truly  yours,  H.  N.  Peck. 

Tux  PAN,  Jalisco,  Mex. 
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Chromic  Acid  as  a  Rust  Inhibitor. 

Sir: — I  notice  in  your  article  on  "New  views 
of  the  cause  of  the  corrision  of  iron"  in  yours 
of  July  6th  that  you  state  as  follows : 

"The  fact  that  chromic  acid  and  its  salts  act 
as  inhibitors  of  rusting  has  been  known  for  some 
time,  but  no  explanation  of  the  curious  phenome- 
non has  ever  been  offered  heretofore  nor  has  its 
application  to  practice  ever  been  suggested.  Dr. 
Cushman  has  made  a  special  study  of  this  prob- 
lem, and  although  it  remains  to  be  seen  what 
practical  benefits  may  develop  out  of  these  new 
ideas,  it  is  most  gratifying  to  be  able  to  state 
that  if  any  patents  are  granted  covering  rust  in- 
hibitors they  will  be  taken  out  in  accordance 
with  the  practice  of  the  Department  of  Agri- 
culture, so  that  they  will  be  free  for  all  Ameri- 
can citizens." 

From  this  it  is  evident  that  you  have  not  seen 
the  report  made  by  the  Committee  of  Tests  pi 
the  Master  Car  and  Locomotive  Painters'  Asso- 
ciation, submitted  by  them  at  their  last  annual 
meeting  in   1906  in  which  they  state  as  follows: 

"Steel  Plate  E.xKibit  No.  269  represents  a  small 
plate  of  steel  exposed  to  the  weather  for  twenty- 
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eight  months,  after  having  been  treated  with  an 
exploited  chromic  acid  rust-neutralizing  process, 
the  powerful  black  staining  chromic  acid  prep- 
aration being  knife  applied  over  the  entire  sur- 
face, half  of  which  was  then  coated  with  an  espe- 
cially,furnished  graphite  and  oil  mixed  paint. 

"The  Committee  suggests  a  critical  examina- 
tion of  this  exhibit,  which,  it  judges,  shows  that 
all  up-to-date  attempts  at  chemically  oxidizing 
a  steel  surface  against  future  corrosion  have 
been  attended  with  failure,  such  as  is  indicated 
by  this  badly  under  corroded  plate  so  treated, 
but  you  will  also  please  note  that  the  single  coat 
of  honest  graphite  paint  is  still  a  protective  coat- 
ing, notwithstanding  the  hard  task  of  holding 
its  ground  against  this  most  powerful  acid,  said 
to  be  soluble  only  in  water,  which  if  true,  would 
fully  account  for  its  apparent  failure  as  a  corro- 
sive preventative." 

Judging  from  the  above  and  from  our  own 
researches,  I  do  not  believe  that  chromic  acid 
can  be  used  with  any  success  as  a  protection 
against  corrosion  in  metal  surfaces. 

Yours  truly,  Frank   P.   Cheesman. 


Cable  and  Hollow  Rod  Drills  for  Blast  Holes. 

Sir: — With  reference  to  a  letter  from  Mr.  W. 
T.  Kershner,  of  Hell  Gate,  Montana,  published 
in  your  issue  of  June  i,  1907  (page  665),  describ- 
ing "a  competitive  test"  of  a  Keystone  cable  drill 
and  a  Cyclone  hollow-rod  drill  on  a  blast  hole 
proposition  of  the  Winston  Bros.  Co.  at  Hell 
Gate,  we  have  the  following  correction  to  make : 

The  statement  that  "the  drills  were  operated  by 
the  makers"  is  at  least  partly  in  error,  as  the  Key- 
stone Driller  Co.  had  no  representative  or  em- 
ploye at  the  scene  of  operations  either  before  or 
during  the  "test."  Mr.  R.  H.  Horrell,  who  oper- 
ated the  cable  drill,  is  a  competent  driller  but 
has  been  in  no  way  connected  with  the  Keystone 
Driller  Co.  Mr.  Horrell  was  favorably  impressed 
however,  with  the  work  of  the  cable  drill,  and 
we  have  the  following  report  from  him  under 
date  of  May  16,  on  this  subject: 
"On  April  8  I  arrived  at  Missoula,  Mont.,  being 
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tp  report  to  Winston  Bros.  Co.,  to  set  up  and 
operate  the  machines  that  were  shipped  there 
along  in  January,  which  were  a  long  time  on 
the  road,  on  account  of  the  heavy  traffic  west  of 
St.  Paul. 

"Upon  arriving  there,  I  found  that  they  had 
also  ordered  a  Cyclone  machine,  which  arrived 
a  couple  of  days  afterward,  being  put  in  competi- 
tion with  the  Keystone  machine.  Only  one  ma- 
chine was  set  up  and  operated  for  the  time  be- 
ing. We  commenced  practically  at  the  same  time 
with  both  machines,  the  Cyclone  people  having 
a  practical  driller  on  the  ground  to  operate  the 
machine  in  drilling  blast  holes  for  the  cut,  which 
is  to  be  150  ft.  wide  and  125  ft.  in  depth. 

"The  material  is  taken  out  20  ft.  at  a  time, 
and  hence  the  holes  do  not  run  over  about  20 
ft.  in  depth,  the  rock  in  most  cases  being  exceed- 
ingly hard, 

"During  the  time  of  being  there  we  operated 
one  machine,  and  in  nineteen  days  we  drilled  1,200 
ft.,  which  included  the  moves  from  place  to  place, 
while  the  Cyclone  in  the  same  length  of  time 
drilled  800  ft.  In  part  of  the  time  at  this  work, 
the  w(>rk  was  in  cleaning  out  holes  that  were 
sprung,  and  on  this  class  of  work  we  were  set 
side  by  side  with  the  Cyclone  machine,  starting 
at  the  same  time.  The  Keystone  succeeded  in 
cleaning  out  fourteen  holes  to  the  Cyclone's  six, 
in  one  day.  This  will  give  you  an  idea  of  the 
work  being  done  by  the  two  machines.  The  Cy- 
clone people  had  an  A  No.  i  practical  man  on 
their  outfit  and  it  was  pushed  to  the  limit. 

"In  the  amount  of  drilling  that  was  done  their 
rope  was  entirely  worn  off  in  drilling  800  ft., 
while  in  the  amount  of  drilling  that  was  done 
with  the  Keystone  machine,  there  was  no  change 
made  in  the  rope  and  the  part  that  was  used  is 
still  good  for  a  number  of  feet  yet.  The  super- 
intendent and  also  Winston  Bros,  seem  very  well 
pleased  and  satisfied  that  the  Keystone  is  far 
ahead  of  the  Cyclone  machine." 

Yours  truly,  R.   H.  Horrell. 

iParts  of  Mr.  Kershner's  letter,  such  as  this, 
"the  best  day's  work  for  each  drill  was  73  ft. 
in  10  hours  for  the  rod  machine  and  71  ft.  in  12 
hours  for  the  cable  machine"  cannot  but  be  mis- 
leading. Referring  to  a  letter  from  Mr.  W.  O. 
Winston,  of  Winston  Bros.,  to  Mr.  Horrell,  on 
the  subject  of  this  test,  the  fact  is  found  to  be 
that  the  Keystone  cable  drill  averaged  51  ft.  per 
day,  whereas  the  Cyclone  rod  machine  averaged 
but  46^  ft.  per  day.  Furthermore,  the  5-in. 
cable  drill  hole  was  made  at  a  cost  of  23  cents 
per  foot,  while  the  3-in.  hole  cost  23J4  cents 
per  foot. 

We  append  Mr.  Winston's  letter,  which  may  be 
regarded  as  an  unbiased  report  of  the  "test." 

"Your  letter  to  Mr.  Young  at  Hell  Gate  has 
been   referred   to   us    for    reply. 

"As  you  are  aware,  we  were  not  personally 
on  the  ground,  and  therefore  do  not  feel  that 
we  can  accurately  gauge  the  merits  of  the  two 
machines,  Keystone  and  Cyclone.  Our  records 
show  that  the  holes  drilled  by  the  Cyclone  cost 
23^  cents  per  foot,  and  those  drilled  by  the 
Keystone  cost  23  cents  per  foot.  The  Cyclone 
averaged  465^2  ft.  per  day,  and  the  Keystone  51 
ft.  per  day.  The  holes  drilled  by  the  Keystone 
were  5  in.  in  diameter  and  those  by  the  Cyclone 
3  in.  in   diameter. 

"We  are  very  well  satisfied  with  both  machines, 
and  can  say  that  we  consider  the  Keystone  cer- 
tainly as  gpod  a  machine  for  contractor's  use  as 
the  Cyclone.  In  some  cases  the  Cyclone,  being 
light,  might  have  some  advantage.  In  other 
cases,  the  Keystone  will  be  the  better  machine  to 
have." 

Yours  very  truly,      Kev.stonf,  Driller  Co. 

New   York,   July  8. 
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Elsewhere  in  this  issue  will  be  found  the  full 
report  of  the  joint  committee  of  British  archi- 
tectural and  building  associations  and  govern- 
ment bureaus,  which  has  been  working  for  many 
months  to  adopt  a  code  of  rules  for  the  design 
aod   construction   of  reinforced   concrete   works. 
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This  report  is  both  interesting  and  important 
as  emanating,  primarily,  from  an  institution  of 
architects  since  it  indicates  that  the  Royal  In- 
stitute of  British  Architects,  the  prime  mover  in 
the  organization  of  the  committee,  is  of  opinion 
that  reinforced  concrete  is  to  be  recognized  as 
an  accepted  material  for  general  structural  pur- 
poses. The  report  embodies  a  fairly  complete 
set  of  general  rules  to  govern  the  use  of  rein- 
forced concrete  without  limitation  in  regard  to 
the  classes  of  buildings  to  which  it  may  be  ap- 
plied. In  other  words,  if  there  is  any  such  limi- 
tation in  the  mind  of  this  body  of  architects 
and  builders,  the  limitation  is  neither  set  forth 
nor  even  mentioned  in  the  report.  It  is  fair  to 
assume,  therefore,  that  the  committee  intended 
no  such  limitation,  especially  in  view  of  the 
fact  that  some  of  the  regulations  recommended 
for  the  design  of  reinforced  columns  apply  to 
buildings  of  any  number  of  stories  in  height. 
This  is  of  interest,  for  the  reason  that  some 
American  architects  are  still  averse  to  more  than 
a  limited  application  of  reinforced  concrete  to 
building  construction. 

The  report  sets  forth  certain  provisions  which 
govern  the  design  and  construction  of  this  class 
of  work  in  substantial  accord  with  similar  pro- 
visions in  force  in  the  larger  cities  of  this  coun- 
try, although  some  features  are  perhaps  less  ex- 
tended and  vary  to  some  extent  from  corres- 
ponding provisions  of  American  practice.  The 
opening  paragraph,  however,  is  one  which  every 
engineer  or  other  interested  agent  will  indorse 
without  qualification,  viz:  That  the  use  of  rein- 
forced concrete  has  now  become  so  general  "in 
building  and  engineering  construction,  that  a 
general  agreement  on  the  essential  requirements 
of  good  work  is  desirable."  If  there  is  any  one 
feature  of  reinforced  concrete  work  imperatively 
needed  at  present  in  this  country  it  is  a  body 
of  uniform  regulations  designed  to  secure  an 
excellent  quality  of  well-built  structures  and  * 
so  avoid  the  accidents  which  have  been  due 
to  ignorance  and  indifference  to  suitable  struc- 
tural procedures.  Reinforced  concrete  work 
needs,  first,  competent  engineering  design,  and 
then  intelligence  and  effective  supervision  to 
secure  good  materials  and  well  considered  struc- 
tural processes.  The  accidents  in  reinforced 
concrete  work  which  have  taken  place  during 
the  past  two  or  three  years  in  the  United  States 
and  have  thrown  doubt  upon  the  attainable  ex- 
cellence of  this  class  of  work  are  without  any 
other  cause  than  ignorance,  incompetence  or  some 
sinister  reason.  Reinforced  concrete  is  precisely 
like  any  other  excellent  building  material  in 
that  it  must  be  made  and  put  in  place  under  suit- 
able specifications  supplemented  by  competent 
design  and  supervision.  One  of  the  most  com- 
mendable characteristics  of  the  report  of  the 
committee  is  the  recognition  of  these  simple  fun- 
damental principles. 

The  proposals  and  specifications  as  to  ma- 
terials, as  well  as  the  practical  instructions  for 
actual  fabrication  of  work,  are  all,  in  the  main, 
well  considered  and  adapted  to  secure  the  ends 
desired,  although  a  few  minor  matters  will,  it 
is  probable,  be  modified,  by  more  extended  ex- 
perience. In  this  category  is  the  provision  that 
"work  should  not  be  carried  on  when  the  tem- 
oerature  is  below  34  degrees  Fahr."  Experience 
during  the  unusually  severe  weather  of  last  win- 
ter in  New  York  city  in  constructing  some  of 
the  heaviest  and  best  reinforced  concrete  work 
ever  built  demonstrated  conclusively  that  simple 
and  effective  measures  for  the  protection  of  re- 
inforced concrete  during  fabrication,  including 
the  use  of  enclosing  canvas  and  salamanders, 
make  it  perfectly  practicable  to  carry  on  this 
class  of  construction  with  the  best  results,  with 
little  or  no  interruption  during  the  severest 
weather  of  a  New  York  winter.  It  is  also 
probable   that   further    directions   and   provisions 
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for  the  centers,  or  forms,  and  for  their  use  will 
be  set  forth  after  more  extended  experience;  to 
secure  reduced  expense,  ease  of  removal  and  re- 
crection  and  general  efficiency  in  this  part  of  the 
work. 

That  division  of  the  report  relating  to  methods 
of  calculation  is  especially  worthy  of  commen- 
dation, although  here  also  there  seems  to  be 
some  lack  of  recognition  of  what  has  been  done 
in  the  United  States  in  reinforced  concrete  con- 
struction. Within  the  past  year  the  ratio  of 
the  coefficients  of  elasticity  of  steel  and-  con- 
crete has  often  been  taken  as  fifteen  rather 
than  twelve,  which  is  frequently  employed  here. 
The  usual  neglect  of-  the  tensile  resistance  of 
concrete  is  recommended  and  the  straight-line 
law  of  the  variation  of  intensity  of  stress  in 
the  concrete  beam  is  adopted  rather  than  any 
law,  such  as  the  parabolic  represented  by  a  curve. 
•  While  the  curved  relation  is  used  by  a  good 
many  engineers,  the  general  belief  seems  to  be 
that  the  straight-line  relation  is  as  good  for 
all  practical  purposes  as  the  other,  and  is  more 
easy  to  use.  It  is  an  open  question,  however, 
which  can  be  definitely  settled  only  when  more 
experimental  results  are  available  than  we  now 
have,  and  even  then  the  choice  will  probably  be 
governed  largely  by  the  temperament  of  the  in- 
dividual engineer,  as  is  the  case  to-day  with  the 
Gordon  and  straight-line  column  formulas. 

The  methods  of  calculation,  relating  to  col- 
umns, appear  to  be  set  forth  without  knowledge 
of  the  most  advanced  reinforced  concrete  col- 
umn design.  The  Considere  type  of  column 
alone  is  considered,  with  its  extremely  light 
longitudinal  rods  which  are  considered  by  some 
engineers  to  be  actual  elements  of  weakness, 
although  this  weakness  is  supposed  to  be  cured, 
by  the  wire  or  other  banding.  This  column  can 
never  be  satisfactory  for  use  in  the  highest  build- 
ings. The  type  of  column  used  in  the  McGraw 
building  in  New  York,  with  its  self-supporting 
steel  column  enveloping  the  concrete,  is  admir- 
ably adapted  to  any  height  of  building  what- 
ever, and  to  the  strongest  and  best  possible  con- 
nections for  floor  beams  and  girders.  Such  a 
column  fully  justifies  750  pounds  per  square  inch 
on  the  concrete  instead  of  500  pounds  stated  in 
the  report. 

In  spite  of  a  few  secondary  considerations  of 
this  character,  the  report  as  a  whole  is  well 
calculated  to  secure  satisfactory  results  in  this 
field  of  construction,  wherever  its  recommenda- 
tions are  efficiently  enforced. 


State  Ownership  of  Water  Powers. 


The  Fuller  bill  recently  signed  by  Gov.  Hughes 
is  likely  to  have  an  important  bearing  on  the 
great  unused  water-powers  of  the  Adirondack 
regions,  for  under  this  measure  the  State  Wa- 
ter Supply  Commission  is  empowered  to  collect 
full  information  regarding  the  water  powers 
of  the  State  and  to  devise  plans  for  their  de- 
velopment  under    State   ownership   and    control. 

The  Adirondack  region  has  many  possibilities 
in  the  way  of  hydraulic  development,  and  al- 
ready several  projects  have  been  put  on  foot  for 
the  construction  of  power  transmission  plants 
in  that  region.  Were  these  simply  projects  re- 
lating merely  to  the  utilization  of  the  streams  in 
the  ordinary  way,  probably  they  would  have  at- 
tracted little  attention  and  would  not  have  aroused 
any  sentiment  in  favor  of  State  control.  In  point 
of  fact,  the  greatest  possibilities  in  the  Adiron- 
dacks  are  believed  to  lie  in  large  developments 
with  elaborate  storage  systems  requiring  very 
extensive  hydraulic  works  and,  possibly  the  di- 
version of  considerable  streams.  Under  these 
circumstances,  the  public  may  be  deeply  con- 
cerned in  the  projects  and  a  safeguarding  of  the 
public  interest  becomes  doubly  necessary.  It 
is   certainly   necessary   to   develop   the   hydraulic 
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resources  of  the  State  to  the  fullest  and  so  de- 
velop them  that  the  best  result  possible  shall  be 
produced.  To  this  end  the  proposed  critical 
examination  of  the  resources  of  the  .\dirondacks 
is  a  necessary  preliminarj-.  With  the  data  once 
fully  in  hand  it  will  be  possible  to  carrj-  out  the 
utilization  of  the  powers  on  a  consistent  plan 
and  to  the  fullest  extent. 

Just  how  far  actual  development  by  the  State 
will  prove  practicable  or  desirable  it  is  impossible 
now  to  tell.  It  is  possible  that  the  State  could 
successfully  carrj'  out  the  hydraulic  work  and 
lease  the  developed  powers  to  transmission  com- 
panies which  would  undertake  the  work  of  dis- 
tribution, or  the  powers  rtiight  be  leased  in  their 
crude  state  with  a  provision  by  which  the  lessee 
should  carry  out  the  development  in  accordance 
with  the  lines  laid  out  by  the  State.  It  is  un- 
likely that  the  State  would  wish  to  undertake 
the  full  development  and  distribution,  or  that' 
it  would  be  desirable  for  it  so  to  do.  That 
these  vast  water  powers  are  steadily  assum- 
ing greater  and  greater  importance  is  true. 
and  the  increasing  cost  of  fuel  will  make 
them  even  more  necessary  in  the  future,  so  it  is 
highly  desirable  that  those  which  now  remain 
tmutilized  should  be  developed  in  a  systematic 
way.  The  aggregate  result  under  a  state  power 
that  can  obtain  -  from  any  system  of  water- 
courses depends  in  a  large  measure  upon  the 
skill  with  which  the  hydraulic  work  is  planned. 
and  if  planned  on  a  large  scale  after  thorough 
investigation  the  final  result  will  be  vastly  more 
satisfactory  than  if  the  development  is  carried 
on    piece-meal    by    independent    organizations. 

The  Engineering  Record  therefore  believes 
that  the  fundamental  principle  of  the  Fuller 
bill  is  a  thoroughly  good  one,  and  while  it  would 
dislike  to  see  the  State  embark  on  public  en- 
terprises of  an  intricate  character,  it  is  certain 
that  the  State  and  its  people  will  profit  from  a 
careful  and  intelligent  exploitation  of  these  wa- 
ter privileges.  If  it  proceeds  somewhat  slowly, 
so  much  the  better,  for  each  year  increases  the 
resources  of  power  transmission  and  renders 
development  on  a  large  scale  and  with  a  broad 
view  of  the  future,  the  easier. 


The  Subjugation  of  the  Ludlow  Reservoir. 

For  many  years  the  water  of  the  Ludlow 
reservoir  at  Springfield,  Mass.,  has  had  a  most 
notorious  reputation.  It  has  been  the  subject 
of  many  investigations  and  its  evil  character 
has  been  laid  bare  in  all  rvmerican.  books  on 
water  supply  which  make  any  claim  to  thor- 
oughness. The  reservoir  has  stood  forth  from 
others  as  an  unequaled  cultivator  of  odors  that 
rival  the  aroma  of  a  fertilizer  plant  on  a  hot. 
moist  day.  The  Water  Board  of  Springfield 
has  never  enjoyed  the  distinction  which  owner- 
ship of  this  famous  basin  thrust  upon  them,  and 
so,  from  time  to  time,  they  have  asked  various 
engineers  and  biologists  how  to  make  the  reser- 
voir behave  as  it  was  intended  to.  The  Board 
has  been  accumulating  this  advice  for  many 
years,  and  has  received  all  kinds  of  suggestions, 
ranking  from  physicking  the  water  with  ger- 
micides to  treatment  by  repeated  filtration.  In 
the  counsel  of  many  lies  wisdom,  we  are  told, 
but  the  counsel  in  this  case  was  too  varied  for 
the  Board  to  sift,  and  so  it  eventually  placed 
the  burden  on  Messrs.  Hazen  and  Whipple,  the 
New  York  consulting  engineering  firm,  which 
was  engaged  in  preparing  plans  for  an  addition- 
al water  supply  for  the  city.  A  temporary  addi- 
tional supply  was  greatly  needed  pending  the 
compIetioB  of  the  new  works,  which  would  not 
occur  for  several  years,  and  the  engineers  nat- 
urally turned  at  once  t6  the  Ludlow  supply, 
which  is  objectionable  only  on  account  of  its 
offensive  character  at  certain  seasons.  They 
have   fortunately  been  able  to  construct  works 


which  have  rendered  this  water  suitable  for  city 
uses,  and  their  success  is  a  real  engineering 
achievement. 

The  Ludlow  reservoir  was  made  by  building 
two  dams  across  valleys,  thereby  flooding  a 
peat  swamp  with  water  to  an  average  depth  of 
perhaps  12  ft.  A  considerable  proportion  of  the 
watershed  is  swampy.  Ever  since  it  was  put  in 
service  thirty  years  ago  the  water  has  suf- 
fered during  the  summer  from  growths  of  micro- 
organisms. Anabaena  has  been  the  most  abundant 
and  best  known  of  these,  but  probably  many 
others  have  contributed  to  the  tastes  and  odors, 
which  have  made  this  reservoir  the  most  no- 
torious in  this  respect  of  any  reservoir  in  the 
United  States.  Possibly  some  reservoirs  are 
occasionally  more  malodorous,  but  they  are  by 
no  means  so  well  known  as  this,  which  has  gen- 
erally been  considered  as  the  worst  chronic  of- 
fender in  the  country.  The  experiments  that  had 
been  made  on  the  purification  of  this  water  were 
all  based  on  the  use  of  continuous  filtration, 
with  aeration  at  different  stages  of  the  process. 
Two  such  filtrations  in  the  experiments  had 
sufficed  entirely  to  remove  the  tastes  and  odors. 
One  filtration  with  suitable  aeration  had  usually 
sufficed  to  do  this,  but  had  proved  wholly  in- 
capable of  treating  the  water  when  the  growths 
of  organisms  were  at  their  height. 

The  idea  suggested  itself  that,  as  the  organic- 
matter  in  the  water  was  in  a  readily  decom- 
posable state  and  chemically  was  much  like  the 
organic  matter  in  sewage,  the  system  of  purifica- 
tion which  had  given  the  best  results  in  purify- 
ing sewage  in  Massachusetts  might  also  be  ap- 
plicable to  this  water.  The  temporary  plant 
designed  was,  therefore,  in  all  its  essential  fea- 
tures, a  sewage  purification  plant,  in  other  words, 
intermittent  filtration  through  coarse  sand  was 
used.  By  this  method  of  filtration  the  water  is 
aerated,  not  only  before  and  after  filtration,  biit 
during  the  whole  process.  The  whole  filtering 
material  is  drained  once  each  day  and  its  pores 
become  filled  with,  air,  and  this  air,  which  is 
only  partially  displaced  when  the  water  is  ap- 
plied to  the  sand,  serves  to  effect  an  additional 
aeration  in  the  sand  itself  while  the  filtration  is 
taking  place. 

It  was  expected  when  the  plant  was  built  that 
the  quality  of  the  water  would  be  materially  im- 
proved by  it.  It  was  not  expected  that  com- 
plete removal  of  tastes  and  odors  would  be  se- 
cured when  the  growths  in  the  reservoir  were 
strongest.  At  the  same  time  it  was  recognized 
that  the  results  to  be  obtained  were  more  or  less 
uncertain,  for  the  process  had  never  been  ade- 
quately tested  in  treating  a  water  of  this  char- 
acter. The  plant  was  put  in  service  July  6, 
1906,  and  served  to  remove  the  tastes  and  odors 
fully  during  that  summer,  although  the  growths 
in  the  raw  water,  for  some  reason,  were  not  as 
great  during  this  period  as  they  had  frequently 
been  in  previous  years.  The  season  of  1907 
opened  with  a  growth  of  uroglena  as  strong  as 
had  been  previously  observed  in  the  reservoir, 
and  this  was  immediately  followed  by  a  strong 
growth  of  anabsena,  the  most  troublesome  of  all 
the  organisms  that  have  grown  in  this  reservoir. 
Up  to  the  present  time  the  tastes  and  odors  have 
been  removed  in  an  entirely  satisfactory  manner. 
The  accomplishment  of  this  result  is  probably 
due  fully  as  much  to  the  care  and  intelligence 
with  which  the  filter  has  been  operated  by  Mr. 
E.  E.  Lochridge,  engineer  of  the  Water  Board. 
as  to  its  design.  Certainly  the  remarkable  re-' 
suits  that  have  been  obtained  could  not  have, 
been  secured  with  anything  but  the  most  skillful 
supervision.  In  connection  with  the  removal  of 
the  tastes  and  odors  there  is  a  striking  reduction 
of  color  which  is  most  interesting.  This  reduc- 
tion in  color  seems  to  be  due  to  the  coagulating 
effect  of  the  iron,  which  is  present  in  the  ferrous 
state    in    the    reservoir    water    at    the    times    of 


growths  and  is  precipitated  by  the  aeration  and  . 
filtration  of  the  water,  thereby  accomplishing  re- 
sults which  certainly  could  not  be  reached  were 
it  not  for  the  iron. 

The  cost  of  the  filter  complete  was  about  $50,- 
000.  It  should  be  stated,  however,  that  many 
parts  were  built  in  a  temporary  way  and  with- 
out reserve,  and  that  it  would  not  be  possible 
to  build  a  permanent  plant  of  this  type,  witli 
duplicate  parts,  for  this  sum.  The  quantity  of 
water  treated  is  10,000,000  or  12,000,000  gal.  per 
day.  The  Ludlow  reservoir  is  able  to  supply 
this  amount  in  a  wet  year  or  an  average  year, 
but  would  be  quite  incapable  of  maintaining  the 
present  rate  of  draft  in  a  dry  year;  and  for 
this  reason  the  additional  works  now  author- 
ized would  be  necessary,  even  though  the  treat- 
ment of  the  Ludlow  reservoir  should  prove  in 
all  respects  to  be  feasible. 

This  experience  teaches  an  important  lesson, 
for  it  shows  very  clearly  the  practical  value  of 
the  knowledge  of  the  characteristics  of  water 
and  the  methods  of  purifying  it  which  have  been 
acquired  by  those  who  have  been  makilng  a 
specialty  of  the  subject.  The  progress  of  late 
has  been  extraordinary,  and  uncertainty  con- 
cerning the  nature  and  cause  of  many  pheno- 
mena has  given  way  to  reasonably  complete 
knowledge.  But  it  is  important  to  bear  in  mind 
that  this  increasing  knowledge  brings  compli- 
cations with  it  and  is  difficult  to  apply.  The 
Water  Board  that  attempts  to  determine  how 
to  improve  the  quality  of  a  supply  from  what 
information  it  can  gather  from  books  will  be 
very  sorry  that  it  assumed  the  role  of  a  special- 
ist, while  the  superintendent  who  carries  out 
works  for  water  purification  without  securing 
the  advice  of  competent  exports  is  not  likely  to 
obtain  the  best  possible  results  at  the  minimum 
of  expense.  The  purification  of  water  and  sew- 
age are  not  simple  problems,  but  are  complicated 
by  many  conditions  of  different  degrees  of  im- 
portance, which  only  specialists  can  appraise  ac- 
curately. 


Notes  and  Comments. 


The  Architectoral  Development  of  Suburb- 
an Proi'ERTy  will  be  investigated  by  a  committee 
of  the  Royal  Institute  of  British  Architects  con- 
sisting of  Mr.  T.  E.  Collcutt,  president.  Sir  As- 
ton Webb  and  Messrs.  John  Belcher,  Paul  Wa- 
terhouse.  John  W.  Simpson,  W.  E.  Riley,  Leon- 
ard Stokes,  Reginald  Bromfield,  and  Prof.  Beres- 
ford  Pike.  The  purpose  of  the  committee  is  to 
suggest  lines  on  which  a  scheme  can  be  prepared 
for  the  expansion  of  suburbs  of  large  towns  on 
a  rational  plan.  This  is  a  topic  of  much  impor- 
tance in  the  neighborhood  of  many  large  Amer- 
ican cities,  where  the  rate  of  growth  is  even 
faster  than  it  is  in  the  vicinity  of  European  cities. 
Many  suburbs  suffer  from  a  lack  of  proper  plan- 
ning when  they  were  first  started  or  before 
they  began  to  develop  rapidly.  It  is  often  con- 
sidered that  the  control  of  the  growth  of  a 
suburb  is  impracticable,  but  experience  indicates 
that  where  attention  is  paid  to  the  prospective 
development  of  transportation  facilities  and  to 
the  fitness  of  a  locality  for  the  homes  of  people 
of  different  classes,  it  is  possible  to  guide  the 
development  quite  closely.  Just  what  lines  the 
committee  of  the  Royal  Institute  will  follow 
is  now  unknown,  but  it  goes  without  saying 
that  all  suggestions  from  a  body  of  such  emi- 
nent architects  will  prove  valuable,  although 
they  may  be  impracticable  for  many  suburbs. 
Too  many  committees  of  a  somewhat  similar  na- 
ture have  seen  fit  to  recommend  schemes  of  de- 
velopment which  cannot  be  adopted  on  account 
of  their  costly  nature  or  lack  of  fitness  for  the 
community  for  which  they  were  intended. 


Jllv  2-j,  1907. 

An  Anomalous  Road  Situation  exists  be- 
tween Newark  and  Jersey  City,  respectively,  the 
sixteenth  and  seventeenth  cities  of  the  United 
States  in  population,  which  are  about  7  miles 
apart.  Newark  is  noted  for  the  great  variety  ot 
its  manufactures  and  has  a  heavy  trade  with 
most  places  in  the  vicinity.  Jersey  City,  on  the 
Hudson  River  water  front,  is  also  a  manufactur- 
ing place,  and  the  relations  between  the  two 
cities  would  naturally  be  quite  close.  They  are 
separated,  however,  by  a  stretch  of  marsh,  and 
although  several  railways  have  been  built  across 
it,  there  are  but  two  roads  connecting  the  two 
cities,  and  both  are  in  such  a  condition  that 
travel  over  them  is  an  unpleasant  task.  One  of 
these  roads  is  a  plank  affair,  which  may  have 
been  in  fair  condition  years  ago  but  now  has 
its  planks  so  loose  that  they  are  positively  danger- 
ous. A  line  of  trolley  cars  runs  along  this  road 
and  their  presence  does  not  by  any  means  im- 
prove the  character  of  the  highway.  The  other 
road  is  an  alleged  macadam  affair,  but  its  con- 
dition is  such  that  nobody  uses  it  who  can  avoid 
doing  so.  The  importance  of  the  lack  of  good 
roads  in  this  district  is  so  great  that  before  long 
their  improvement  will  undoubtedly  be  under- 
taken. At  the  present  time  the  meadow  land  is 
regarded  as  the  future  site  of  many  large  indus- 
trial establishments,  and  a  number  of  them  have 
already  been  erected  on  its  borders,  notably 
the  large  plant  of  the  International  Pump  Co. 
Many  people  are  interested  in  developing  this 
territory,  in  a  general  way,  but  it  seems  to  be 
overlooked  by  most  of  them  that  until  roads  are 
constructed  across  it  which  are  fit  for  use  by  both 
light  and  heavy  teams,  it  will  hardly  be  practical 
to  get  many  industries  to  settle  in  the  vicinity. 
But  with  good  roads  connecting  Newark  and 
Jersey  City,  and  with  water  front  facilities  such 
as  can  be  readily  furnished,  it  does  not  seem  im- 
probable that  the  dreams  of  a  great  industrial 
center  on  the  Jersey  meadows  will  be  at  least  par- 
tially fulfilled. 
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cerned,  however,  it  is  hardly  probable  that  were 
the  work  to  be  placed  under  contract  ID-day, 
with  all  the  knowledge  gained  in  the  interim, 
the  workmanship  would  have  been  much  differ- 
ent or  the  prices  much  lower. 


The  Philadelphia  Filtration  Contracts  held 
by  the  McNichol  firm  have  probably  attracted 
more  attention  than  any  contracts  for  public 
work  in  this  country  for  some  time,  owing  to 
the  attempt  of  the  authorities  of  Philadelphia  to 
have  them  annulled  on  the  ground  of  fraud. 
A  few  years  ago  all  sorts  of  assertions  were 
made  concerning  the  character  of  the  work  and 
the  favoritism  shown  to  this  firm.  When  work 
was  stopped  a  large  sum  was  due  the  contrac- 
tors as  deferred  payments,  and  after  heated 
controversy  and  an  unsuccessful  attempt  to  show 
that  a  former  chief  of  the  bureau  of  filtration 
was  negligent  in  the  discharge  of  his  duties, 
or  worse,  the  whole  matter  was  finally  left  to 
an  arbitrator.  On  July.  22  the  latter  decided  that 
the  city  was  indebted  to  the  firm  for  more  than 
$2,000,000  and  the  sum  awarded  was  immediately 
paid  over  by  the  city  to  the  contractors.  The 
arbitrator  also  found  that  while  one  of  the 
members  of  the  firm  was  a  member  of  the  city 
councils  he  received  about  $51,000  as  his  part  of 
the  profit  on  the  contracts,  and  this  sum  the 
arbitrator  has  directed  him  to  return  to  the 
city.  It  is  fortunate  that  the  matter  has  at  last 
been  settled,  for  the  controversy  has  resulted 
in  great  delay  in  the  completion  of  much  needed 
works  for  the  purification  and  extension  of  the 
Philadelphia  water  supply.  During  the  progress 
of  the  construction,  the  work  was  visited  by 
.many  engineers,  and  this  journal  has  yet  to 
learn  from  any  of  them  that  the  character  of 
the  work  was  not  fully  up  to  the  average  of  good 
municipal  construction.  It  is  true,  however,  that 
the  contracts  were  generally  taken  at  a  very  high 
figure,  as  such  work  goes,  and  it  is  possible  that 
better  prices  might  have  been  attained  had  some 
of  the  conditions  attending  the  award  of  the 
contract  been  different.  So  far  as  the  engineer- 
ing  work  and   the   actual   construction  are  con- 


The  Smoke  Nuisance  was  the  subject  of  a 
very  important  recent  decision  by  the  New  York 
Court  of  Appeals  in  McCarty  v.  Natural  Car- 
bonic Gas  Co.,  81  N.  E.  Rep.,  549.  The  ques- 
tion the  court  has  to  decide  was :  in  a  coun- 
try district  suitable  for  country  homes,  does  the 
use  of  soft  coal  in  a  factory  so  situated  that 
thick  black  smoke  therefrom,  great  in  volume 
and  dense  in  quality,  envelops  and  discolors  a 
neighboring  dwelling  house,  causing  much  dis- 
comfort and  some  financial  loss  to  the  occupants, 
constitute  a  nuisance,  when  such  use  of  soft  coal 
is  not  necessary  for  the  practical  running  of  the 
'  plant  and  is  not  a  reasonable  use  of  the  manu- 
facturer's property?  The  court  decided  that 
while  the  defendant's  business  was  lawful  and 
not  of  itself  a  nuisance,  it  was  a  nuisance  as 
conducted,  although  a  neighboring  plant  where 
anthracite  coal  was  burned  was  not  one.  It 
was  therefore  ordered  that  the  company  must 
either  burn  hard  coal  or  make  such  alterations 
in  its  plant  that  soft  coal  can  be  burned  with- 
out causing  offense.  This  opinion  is  particu- 
larly important  because  it  does  not  refer  to  a 
smoky  plant  in  a  city,  but  to  one  in  the  coun- 
try, where  the  house  of  the  plaintiff  is  840  ft. 
distant.  It  therefore  establishes  the  rule  through- 
out the  entire  State  that  no  boiler  plant  may 
be  so  conducted  as  to  be  a  nuisance  without 
being  subject  to  a  permanent  injunction  until 
it  is  rendered  practically  smokeless.  Whether 
it  is  a  nuisance  or  not  must  be  determined  from 
all  the  facts  in  each  case,  and  this  is  likely  to 
cause  considerable  controversy,  but  the  decision 
as  a  whole  is  nevertheless  of  much  technical  im- 
portance. It  is  fortunate  tbat  the  upper  court 
did  not  uphold  the  decision  of  the  trial  court, 
which  forbade  the  use  of  soft  coal  under  all 
conditions.  The  time  is  at  hand  when  soft  coal 
must  be  used  far  more  extensively  than  at  pres- 
ent, for  the  supplies  of  anthracite  are  running 
short  except  from  collieries  which  it  is  expen- 
sive to  work.  There  is  no  reason  why  soft  coal 
should  not  be  used  except  the  practically  uni- 
versal lack  of  knowledge  of  American  people 
concerning  the  way  to  burn  it  without  producing 
dense  smoke.  It  is  sometimes  said  that  smoke 
is  inevitable  where  soft  coal  is  used ;  the  com- 
plete ignorance  shown  by  those  who  make  such 
a  statement  can  be  readily  demonstrated  by  a 
visit  to  any  large  European  city,  where  soft 
coal  will  be  found  in  general  use  but  without 
causing  any  greater  obscurity  of  the  atmosphere 
than  in  New  York  City  to-day. 


A  Wholly  Unjust  Requirement  is  contained 
in  the  proposed  terms  of  the  contracts  for  some 
of  the  New  York  Barge  Canal  improvements, 
which,  it  is  safe  to  say,  the  eminent  lawyer  who 
is  now  Governor  of  the  State  would  alter  im- 
mediately if  it  were  brought  to  his  attention. 
Section  29  of  the  proposed  contract  for  some  im- 
provements now  being  advertised  reads  as  fol- 
lows :  "The  State  Engineer  shall  between  the 
first  and  fifteenth  days  of  each  month  make  and 
file  with  the  Superintendent  of  Public  Works  an 
estimate  of  the  amount,  character  and  quality  of 
the  work  done  and  of  material  which  has  been 
actually  put  in  place  in  accordance  with  the 
terms  and  conditions  of  this  contract  during  the 
preceding  month  and  compute  the  value  thereof. 
The  Superintendent  of  Public  Works  may  within 
fifteen  days  thereafter,  at  his  office  in  the  City 
of  Albany,  N.  Y.,  pay  to  the  contractor  from 
the  money  which  shall  have  been  appropriated 
for  that  purpose  a  sum  not  to  exceed  ninety 
per  cent,  of  the  value  of  the  work  performed 
and    material    furnished    as    so    certified    by    the 
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Engineer — retaining  not  less  than  ten  per  cent 
thereof  until  the  contract  shall  have  been  com- 
pleted and  approved  by  the  State  Engineer  and 
Superintendent  of  Public  Works."  Attention  is 
called  to  the  use  of  the  word  "may,"  as  it  makes 
the  contract  a  mere  gamble  and  possibly  de- 
stroys its  legality  for  want  of  consideration.  As 
the  clause  now  stands,  whether  or  not  the  con- 
tractor gets  his  money  depends  on  the  whim  of 
the  Superintendent  of  Public  Works,  as  there 
is  no  law  to  compel  him  to  pay,  nor  any  con- 
tract provision,  and  only  a  suit  in  equity,  as- 
suming one  to  be  possible,  would  give  the  con- 
tractor relief  from  an  official  who  was  disposed 
to  withhold  money  from  a  contractor  until  the 
latter  had  seen  the  right  people.  This  journal 
does  not  believe  that  any  of  the  people  now 
in  office  would  make  any  improper  use  of  this 
peculiar  wording  of  Section  29,  but  it  is  very 
strongly  of  the  opinion  that  no  contractor  is 
justified  in  signing  a  contract  involving  large 
sums  of  money  which  does  not  protect  him  in 
the  very  vital  matter  of  payments  in  a  better 
manner  than  that  above  quoted.  There  has  been 
so  much  scandal  and  so  much  wrangling  over 
canal  work  in  New  York,  that  such  a  palpable 
opportunity  for  graft  as  this  clause  oflEers  should 
be  immediately  done  away  with. 


The  Strength  of  a  Dump  Cart  is  something 
few  people  have  ever  had  an  occasion  to  determine 
carefully,  and  for  this  reason  some  tests  made 
by  Prof.  W.  K.  Hatt,  in  the  laboratory  of  Pur- 
due University  are  decidedly  interesting.  They 
were  made  on  a  stock  cart  built  by  the  Troy 
Wagon  Works  Co.,  and  rated  at  a  safe  capacity 
of  45^2  tons.  The  purpose  of  the  tests  was  to 
show  just  what  resistance  could  be  expected 
from  such  a  cart  under  the  most  adverse  con- 
ditions of  loading.  The  first  test  was  made  by 
filling  the  body  with  sand  and  applying  a  heavy 
load  on  top  of  it  with  a  testing  machine.  Failure 
did  not  occur  until  36^  tons  had  been  applied, 
at  which  point  the  body  gave  way,  but  the  run- 
ning gear  was  uninjured;  this  is  equivalent  to 
a  factor  of  safety  of  about  854.  The  second  test 
was  to  show  the  resistance  of  the  rear  wheels 
to  the  strain  brought  on  them  when  the  wagon 
rests  on  a  side  hill  parallel  to  the  slope,  the 
latter  being  just  below  the  inclination,  31  deg., 
which  will  cause  the  fully  loaded  cart  to  over-  ' 
turn.  The  theoretical  force  acting  at  right  an- 
gles to  the  wheel  rim  under  such  conditions  is 
2,680  lb.,  while  the  test  showed  that  the  wheel 
had  a  resistance  of  5,500  lb.  to  such  a  load, 
equivalent  to  a  factor  of  safety  of  a  little  Oifcr 
2.  Inasmuch  as  no  teamster  ever  drives  a  loaded 
wagon  on  a  side  slope  as  steep  as  this,  it  is 
evident  that  the  actual  factor  of  safety  is  large- 
ly in  excess  of  that  mentioned.  The  third  test 
was  to  ascertain  the  resistance  of  the  rear  wheels 
to  the  strain  that  occurs  when  the  wheel  is 
caught  in  a  rut  and  the  horses  attempt  to  turn 
it  out  of  this  rut.  Prof.  Hatt  figured  that  theo- 
retically the  maximum  strain  which  would  be 
produced  under  such  conditions  was  about  7,600 
ft.-lb.,  while  the  wheel  which  was  tested  devel- 
oped a  resistance  equivalent  to  13,080  ft.-lb.  This 
gives  a  factor  of  safety  of  1^4,  but  as  it  will 
rarely  happen  that  a  single  wheel  is  caught  in  a 
rut  and  has  to  withstand  the  whole  wrenching 
of  turning  out,  it  seems  likely  that  the  actual 
factor  is  considerably  higher.  The  fourth  test 
was  to  determine  the  strength  of  the  rear  axles 
under  actual  load  conditions,  which  was  found  to 
be  31.000  lb.  Full  details  of  the  tests  and  re- 
sults are  given  in  a  little  pamphlet  issued  by  the 
builders  of  the  carts,  and  are  instructive  as  show- 
ing the  real  strength  of  such  wagons.  They  also 
show  how  the  modem  testing  laboratory  can  be 
utilized  to  furnish  definite  information  concern- 
ing appliances  that,  until  recently,  were  consid- 
ered to  be  beyond  the  range  of  experimental  ex- 
amination. 
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THE  KINNICKINNIC  RIVER    FLUSHING    TUNNEL    AND    PUMPING 
STATION,  MILWAUKEE,  WIS. 


The  Kinnickinnic  River  in  Milwaukee,  Wis., 
rises  about  lo  miles  southwest  of  the  central 
part  of  the  city  and  empties  into  the  Milwaukee 
River  at  a  point  half  a  mile  from  the  mouth  of 
that  stream  in  Lake  Michigan.  The  mouth  of 
the  Milwaukee  River  is  a  little  to  the  south  of 
the  central  business  district  of  the  city,  the  river 
mnning  northwesterly  for  nearly  half  a  mile 
from  its  mouth,  and  then  turning  to  the  north, 
which  general  direction  it  follows  to  beyond  the 
outskirts  of  the  city.  The  original  portion  of  the 
city,  and  what  is  now  its  most  congested  sections, 
lies  between  the  lake  and  the  Milwaukee  River, 
and  to  the  west  of  the  latter.  The  area  along 
the  Kinnickinnic  River  just  south  of  the  central 
business  district  is  largely  covered  with  factories, 
while  farther  out  are  residence  sections,  which 
are  comparatively  new.  The  Menominee  River 
flows  east  and  west  through  the  city  and  also 
joins  the  Milwaukee  River  at  the  point  where 
the  latter  turns  to  the  north.  The  land  on  both 
sides  of  the  Menominee  River  is  fully  occupied 
from  its  junction  with  the  Milwaukee  River  to 
the  city  limits,  a  distance  of  about  two  mile?, 
with  factories  and  coal  and  steamship  docks. 

The  sewerage  system  of  Milwaukee  is  on  the 
combined  plan,  practically  all  the  sewers  having 
their  outlets  in  one  of  the  three  rivers.  All  three 
streams  have  comparatively  small  watersheds, 
which  are  of  such  nature  that  during  dry  weather 
the  flow  in  them  is  slight.  The  Milwaukee  River 
has  an  average  width  of  200  ft.  and  a  depth 
of  20  ft.  for  about  3  miles  from  its  mouth;  the 
Kinnickinnic  River  is  also  200  ft.  wide  and  20 
ft.  deep  for  nearly  2  miles  from  its  mouth,  and 
its  channel  is  being  dredged  to  that  cross-section 
for  one-half  mile  farther.  The  large  cross-sec- 
tion of  the  Milwaukee  River,  the  small  volume  of 
water  flowing  in  it  during  eight  to  ten  months 
of  the  year  and  the  great  amount  of  sewage  trib- 
utarj'  to  it,  long  ago  rendered  the  stream  very 
offensive  for  all  but  two  or  three  months  in  the 
year.  In  order  to  relieve  the  situation,  a  12-ft. 
tunnel,  2,500  ft  long,  was  built  in  1888  from  an 
intake  on  the  shore  of  Lake  Michigan  to  the  river 
at  a  point  just  downstream  from  a  dam  which 
is  about  iJ4  miles  south  of  the  northern  limits 
of  the  city.  All  of  the  sewage  above  the  dam  is 
intercepted  and  carried  below  the  mouth  of  the 
ttmnel.  A  14-ft.  screw-pump,  placed  in  this  tun- 
nel near,  the  lake,  gives  a  head  of  3  ft.  to  the 
water  in  the  tunnel,  which  is  sufficient  to  cause 
a  large  enough  flow  through  the  tunnel  from  the 
Take  to  flush  the  river.  This  pump  is  driven  by 
a  vertical  tandem-compound  steam  engine  in  a 
pumping  staiton  near  the  lake.  The  water  sup- 
plied through  this  flushing  tunnel  has  kept  the 
river  in  good  condition  at  all  times  since  it  was 
placed  in  service  over  19  years  ago. 

When  the  Milwaukee  River  flushing  tunnel  and 
pumping  station  were  built,  the  areas  along  the 
Kinnickinnic  River  were  sparsely  covered  with 
buildings,  and  the  old  channel  of  the  latter  river 
had  not  been  dredged  to  its  present  cross-sec- 
tion. Since  then  these  areas  have  become  quite 
congested  and  the  river  has  been  widened,  with 
the  result  that  the  pollution  of  the  stream  has 
been  greatly  increased  and  the  nuisance  caused 
by  this  pollution  has  been  correspondingly  aggra- 
vated,) until  in  the  last  few  years  some  means 
of  relieving  the  situation  became  an  imperative 
necessity.  A  flushing  tunnel,  12  ft.  in  diameter 
and  7,182  ft.  long  has  accordingly  been  built  from 
Lake  Michigan  to  a  point  on  the  river,  25^  milts 
from  the  mouth  of  the  latter.  A  pump  similar 
to  the  one  in  the  Milwaukee  River  tunnel  was 
placed  in  this  tunnel  at  the  river,  and  is  driven 
by  an  engine  in  a  pumping  station  built  over  the 
outlet    end   of   the    tunnel.     The   river   will   be 


dredged  to  the  standard  width  of  200  ft.  and 
depth  of  20  ft.  from  the  lake  to  this  pumping 
station,  and  as  it  is  only  20  to  30  ft.  wide  above 
the  station  no  trouble  from  pollution  in  this  por- 
tion of  it  is  anticipated. 

The  intake  at  the  lake,  from  which  the  tunnel 
starts,  consists  of  two  parallel,  rock-filled  pile 
piers  which  are  60  ft.  apart  and  extend  385  ft. 
into  the  lake  from  the  shore  line,  the  channel 
between  the  piers  having  been  dredged  to  a 
depth  of  16  ft.  As  practically  all  heavy  storms 
on  the  lake  and  most  of  the"  floating  ice  come 
from  the  northeast  the  intake  has  been  built  to 
provide  against  any  diflkulties  which  may  arise 
from  this  condition.  The  pier  on  the  south  side 
extends  300  ft  from  the  shore  line,  an  opening 
75  ft  wide  being  left  between  it  and  the  end 
of  the  intake ;  the  pier  on  the  north  side  is  car- 
ried 75  ft  farther  out,  and  has  a  section,  80  ft. 


entering  the  tunnel  through  the  intake  by  a  heavy 
iron  rack  across  the  latter  near  the  mouth  of 
the  tunnel.  This  rack  is  371/2  ft.  across  the  face 
and  is  built  in  sections  each  5  ft  wide  and  igYi 
ft.  high,  the  top  of  the  rack  extending  2  ft.  above 
the  water  level.  Each  section  consists  of  a  ^x6- 
in.  plate  frame  having  vertical  i-in.  rods  spaced 
4  in.  apart  on  centers  between  these  plates.  These 
sections  slide  in  8-in.  I-beams  placed  vertically, 
so  they  can  be  removed  and  repaired  readily. 

The  tunnel  was  built  under  city  streets  for  al- 
most its  entire  length.  The  invert  of  the 
tunnel  is  16  ft.  below  Milwaukee  city  datum, 
which  is  approximately  the  average  water  level 
in  Lake  Michigan,  at  the  inlet  end,  and  20  ft. 
below'  that  level  at  the  outlet  end  in  the  river. 
The  excavation  was  all  carried  on  in  tunnel,  with 
the  exception  of  a  short  length  of  about  450  ft. 
where  an  old  creek  valley  was  crossed  in  open 
trench.  The  cover  over  the  top  of  the  tunnel 
varies  from  5  to  80  ft.  The  tunneling  was  han- 
dled from  six  shafts,  and  on  the  whole,  no  diffi- 
culties  were   encountered   while  it  was  in  prog- 


Plan  of  Pumping  Station. 


long,  at  right  angles  to  it  at  the  end,  which 
section  is  across  the  end  of  the  intake  channel 
and  protects  the  opening  along  the  south  side  of 
the  intake.  The  corner  between  the  end  and 
north  side  piers  is  reinforced  with  a  diagonal 
pier  on  the  inside  and  is  riprapped  on  the  outside 
with  heavy  stone  for  a  width  of  32  ft.  along  the 
end  and  for  50  ft.  from  the  corner  along  the  side 
The  two  parallel  side  piers  converge  at  the  in- 
shore end,  and  in  a  distance  of  85  ft  from  the 
shore  line  the  space  between  them  is  reduced  to 
a  width  of  12  ft.  A  short  length  of  concrete  con- 
duit connects  the  end  of  the  intake  with  the  tun- 
nel proper,  the  cross-section  of  this  concrete  con- 
duit being  changed  from  square  to  circular  from 
the  outer  to  the  inner  end  fo  it. 

The  piers  of  the  intake  consist  of  two  rows  of 
round  piles  which  are  10  ft.  apart,  outside  to 
outside  of  rows.  The  piles  in  the  outer  row  of 
each  pier  are  18  in.,  and  those  in  the  inner  row 
36  in.  apart  on  centers.  The  two  rows  of  piles 
in  each  pier  are  tied  together  at  the  water  line 
by  1 54 -in.  rods  spaced  3  ft  apart,  these  rods 
being  anchored  to  8xi2-in.  waling  timbers.  A 
row  of  2xl2-in.  triple-lap  sheeting  is  driven 
along  the  inside  of  each  row  of  piling  to  hold 
the  stone  filling  in  place.  The  piers  are  also 
floored  over  5  ft.  above  the  water  level. 

Floating  debris  and  ice  will  be  prevented  from 


ress,  as  the  work  was  practically  all  through 
clay,  or  sandy  clay,  which  for  the  most  part  could 
be  shored  with  light  timbering.  Quicksand  was 
encountered  for  a  short  stretch,  however,  and 
some  trouble  was  occasioned  in  building  this  sec- 
tion of  the  tunnel. 

The  tunnel  is  lined  with  four  rings  of  Mil- 
waukee sewer  brick  laid  in  Milwaukee  Port-, 
land  cement  mortar.  Manholes  for  entering  the 
tunnel  are  provided  at  each  end  of  the  latter. 
A  12-ft.  cast-iron  sluice  gate  is  placed  in  the 
tunnel  at  the  inlet  end.  A  gate  of  the  same  size 
and  type  is  also  placed  in  the  tunnel  on  each  side 
of  the  pump  at  the  river. 

The  pumping  station  was  located  at  the  river 
end  of  the  tunnel  instead  of  at  the  lake  end, 
as  is  the  pumping  station  for  the  Milwaukee 
River  tunnel  because  a  better  site  could  be  had 
at  the  river.  The  station  is  immediately  along 
the  bank  of  the  river,  between  the  latter  and  the 
Madison  division  of  the  Chicago  &  Northwestern 
Ry.  and  faces  on  a  public  highway,  so  the  best 
of  transportation  facilities  are  available. 

The  building  has  a  concrete  substructure  car- 
rying a  red  brick  superstructure  trimmed  with 
Bedford  sandstone.  The  roof  of  the  building  is 
of  4-in.  concrete  slab,  reinforced  with  expanded 
metal  and  carried  by  steel  trusses  resting  on 
the  side  walls.     The  concrete  slabs  are  covered 
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by  green  interlocking  terra-cotta  tile,  which  arc 
laid  in  roofers'  cement  and  have  a  glazed  surface 
finish. 

The  general  arrangement  of  the  station  and  its 
surroimdings  is  shown  in  an  accompanying  illus- 
tration. The  station  building  is  34x165  ft.  in 
plan  in  the  clear,  the  front  end  being  made  wider 
to  accommodate  the  engine  which  drives  the 
pumps  in  the  tunnel.  The  building  is  divided 
intp  an  engine  room,  an  engineer's  office  and  stor- 
age room  at  the  front,  then  a  repair  shop,  boiler 
room  and  coal  storage  room,  in  order. 

The  screw  pump  and  the  engine  which  drives 
it  are  of  the  same  type  and  generally  the  same 
arrangement  as  the  pump  and  engine  of  the  Mil- 
waukee River  flushing  tunnel.  The  pump  has  a 
wheel  12.S  ft.  in  diameter  made  up  with  six  im- 
peller blades  attached  to  a  12-in.  shaft.  This 
wheel  revolves  in  a  casing  set  in  the  tunnel  lin- 
ing. A  cone,  6  ft.  in  diameter  at  the  base,  is 
placed  concentric  with  the  wheel  on  the  side  from 
which  water  approaches  the  latter  and  directs 
the  flow  on  the  blades.  A  second  casing  placed 
just  beyond  the  wheel  contains  stationary  deflec- 
tor blades  which  reduce  the  swirling  motion  given 
to  the  water  by  the  wheel. 

The  12-in.  shaft  on  which  the  wheel  is  mounted 
is  carried  by  an   outboard  bearing  in  the  center 
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the  lake.     These  valves  are  all  of  the  same  gen- 
eral   design.     Tlie   two   at   the   pumping   sUtion 
were  built  by  the  Coffin  Valve  Co.,  and  the  third 
by  the  Wm.  Bayley  Co.  The  valve  disks  are  cast- 
iron.     They  carry  on  both  sides  at  their  circum- 
ference, a  turned  and  planed  brass  ring,  each  of 
which  seats  against  a  brass  ring  carried  by  the 
valve  box.     A  2-in.  pipe  extends   from  the  sur- 
face to  a  connection  in  the  valve  box  so  the  sedi- 
ment may  be  flushed  out  of  the  bottom  of  the 
latter.     Each  disk  has  two  3-in.  steel  stems,  one 
on  each  side,  which  rise  in  channels  in  the  sfdes 
of  the   valve   chamber.     These   stems   are   each 
geared  to  a  worm  on  a   horizontal  shaft  on  an 
operating  stand  over  the  chamber.     This  shaft  is 
fitted  with  a  windlass  crank  at  each  end  and  will 
be  turned  by  hand,  as  experience  with  the  orig- 
inal flushing  tunnel  has  shown  that  the  gates  are 
rarely  moved.     2.s-ft.  sluice  gate  operated   from 
the  surface  through  a  non-rising  stem  is  placed 
on  each  of  the  large  valve  disks,  and  is  used  to 
equalize  the  pressure  on  both  sides  of  the  latter. 
The  station  was  designed  and  built  under  the 
direction  of  Mr.  Chas.  J.  Poetsch,  M.  Am.  Soc. 
C.  E.,  city  engineer  of  Milwaukee.     Mr.  B.   W. 
Perrigo,    assistant    city    engineer,    was    immedi- 
ately in  charge  c.f  ihr   design  and  construction. 
The  pump  and  engine  in  the  station  were  built 


Wheel  of   12.5-Ft.  Screw  Pump. 


of  the  second  casing,  where  it  is  supported  by 
the  reflector  blades.  The  pull  on  the  shaft  is  taken 
up  by  a  thrust  bearing  of  the  marine  type,  which 
is  placed  inside  the  engine  pit.     The  shaft  is  32 

itilqng  and  extends  through  a  stuffing  box  in  the 
ma'pf  the  engine  pit  and  is  direct-connected  to 
thk  'crank  disk  of  the  engine. 

The  engine  is  of  the  vertical  tandem-compound 
condensing  type  with  a  Corliss  valve  gear,  and 
is  practically  a  marine  engine  without  the  revers- 
ing gear.  It  has  sufficient  capacity  when  supplied 
with  steam  at  140  lb.  pressure,  and  running  at 
SS  r.p.m.,  to  drive  the  pump  so  the  latter  will 
raise  30,000  cu.  ft.  of  water  per  minute  against 
a  head  of  3%  ft.  The  pump  for  the  jet  conden- 
ser, which  is  supplied  with  water  from  the  tun- 


nel, and  all  other  auxiliaries  are  driven  by  rocker 
arms  attached  to  the  cross-head  of  the  engine. 

Steam  is  supplied  by  two  72-in.  by  i8-ft.  return 
tubular  boilers  equipped  with  Hawley  down- 
draft  furnaces  and  Foster  superheaters.  The 
furnaces  are  connected  to  a  Custodis  radial  brick 
stack,,  13s  ft.  high.  The  superheaters  supply 
steam  to  the  engine  at  a  temperature  of  100° 
Fahr.  above  that  of  saturated  steam. 

A  2S-kw.  direct-current  generator  direct-con- 
nected to  a  De  Laval  steam  tiu-bine  furnishes 
power  for  lighting. 

The  large  sluice  gate  valves  on  each  side  of 
the  pump  permit  the  latter  to  be  shut  off  from 
the  river  and  from  the  tunnel.  The  valve  at  the 
lake  also  permits  the  tunnel  to  be  shut  oflf  from 


Pump  Engine  Set  Up  in  Shop. 

by  the  Allis-Chalmers  Co.,  of  Milwaukee,  the 
Edward  P.  Allis  Co.,  one  of  the  constituent  com- 
panies of  the  Allis-Chalmers  Co.,  having  built 
the  pump  and  engine  for  the  pumping  station  of 
the   Milwaukee  River  flushing  tunnel. 


Fire-Killed  Timber  is  being  used  more  exten- 
sively each  year  in  the  West  for  railroad  ties, 
:ind  where  tried  in  the  same  track  with  ties  cut 
green,  has  been  found  to  be  as  good  as  the 
latter.  Despite  the  fact  that  dead  timber  is  often 
regarded  as  unsound  there  are  many  tracts  o' 
it,  killed  by  fire  15  or  20  years  ago,  that  are 
still  sound.  The  strength  is  not  impaired,  and 
the  durability  is  often  increased.  The  Forest 
Service  is  selling  such  timber  on  its  reserve. 
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Widening  Blackfriars  Bridge.  London. 

Improvements  estinlited  to  cost  about  $1,000,- 
000  are  now  in  progress  on  the  Blackfriars 
Bridge  across  the  Thames,  at  London,  and  in- 
clude the  extension  of  the  upstream  ends  of  the 
piers  and  abutments  to  receive  three  new  lines 
of  steel  arch  ribs  10  ft.  apart  increasing  the 
width  of  the  superstructure  to  105  ft.,  which  will 
make  it  the  widest  bridge  across  the  Thames. 
Pile  platforms  at  a  level  of  about  s  ft.  above 
high  water  have  been  built  to  enclose  the  up- 
stream ends  of  the  piers  and  to  support  during 
construction  the  steel  caissons  and  cofferdams 
in  which  the  extensions  of  the  substructure  will 
be  built  by  the  pneumatic  process.  On  these 
platforms  the  permanent  steel  caissons  are 
riveted  up  complete  to  a  total  height  of  about 
13  ft.,  after  which  each  of  them  is  suspended 
from  four  overhead  hydraulic  jacks  seated  at 
the  ends  of  two  pairs  of  steel  girders  supported 
on  timber  trestles.  Brackets  bolted  to  the  cais- 
sons are  pin-connected  to  the  lower  ends  of  sus- 
pension links,  each  of  which  is  formed  of  alter- 
nate single  and  double  f^a^  steel  bars  10  ft.  long, 
pin-«)nnected  together  for  convenience  in  the 
insertion  of  additional  lengths  as  the  caisson 
descends.  The  upper  length  passes  through  the 
hollow  plunger  of  the  hydraulic  jack  and  en- 
gages a  pin  bearing  on  the  saddle  of  the  jack. 
The  slotted  pin  holes  in  the  links  are  12  in.  apart 
to  correspond  with  the  stroke  of  the  jack.  As 
the  caisson  descends,  the  successive  courses  of 
the  steel  cofferdam  above  it  are  built  on,  the 
shoe  concreted,  the  caisson  lowered  to  rest  on 
the  bottom  of  the  river  and  the  overhead  girders 
and  jacks  removed.  Air  pressure  will  then  be 
admitted  and  the  caisson  excavated  to  the  re- 
quired depth  of  about  27  ft.  below  low  water, 
where  it  will  be  concreted  and  grouted  and  will 
be  subjected  to  a  test  load  before  the  superstruc- 
ture is  built  on  it. 

Wooden  coflferdams  puddled  with  clay  will 
be  built  to  enclose  the  adjacent  ends  of  the  new 
caissons  and  of  the  old  piers,  enabling  the  end 
walls  of  the  caissons  and  the  adjacent  masonry 
in  the  old  piers  to  be'  removed  and  allowing 
the  new  masonry  to  be  bonded  with  the  old  and 
additionally  secured  by  a  pair  of  steel  trusses 
built  into  the  masonry  and  serving  to  carry  the 
skew-backs  for  the  new  arch  ribs.  Riveting  and 
other  work  will  be  done  by  pneumatic  tools  oper- 
ated by  air  from  electrically  driven  compressors 
and  all  hoisting  engines  will  also  be  driven  by 
electricity.  The  parliamentary  plans  were  pre- 
pared by  the  late  Sir  Benjamin  Baker  and  the 
work  is  in  charge  of  Mr.  Basil  Mott  and  Mr. 
E.  M.  Wood.  Sir  Wm.  Arrol  &  Co.  are  the 
general  contractors  and,  according  to  "Engineer- 
ing," the  work  is  to  be  completed  in  'three  years 
with  a  penalty  of  $100  a  day  for  all  time  in 
excess  and  an  equal  bonus  to  be  given  for  time 
saved 


Technical  Clubs  among  the  employes  of 
large  engineering  offices  are  among  the  most 
u.seful  means  of  keeping  men  interested  in  their 
work  and  acquainted  with  the  problems  that 
arise  in  other  departments  than  their  own.  They 
are  generally  encouraged  by  the  officers  of  such 
companies  on  account  of  this  good  influence. 
The  last  to  be  organized  is  the  Engineers'  and 
Constructors'  Club,  which  has  been  formed  among 
the  staflF  of  Dodge  &  Day.  Its  object  is  to  dis- 
cuss subjects  relating  to  engineering  and  con- 
struction, and  to  give  all  members  the  benefit  of 
the  experience  gained  by  each  in  his  particular 
line  of  work.  During  recent  meetings  papers 
have  been  presented  and  discussed  on  civil  en- 
gineering preliminaries  for  an  interurban  trolley, 
electric  welding,  gas  producers  and  internal  com- 
bustion engines,  and  concrete  piling,  the  discus- 
sions showing  much  interest  in  the  subjects. 
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The  Quebec  Bridge  Superstructure  Details; 
Part  V, 


Vertical  Post  Pi. — The  dimensions  and  stresses 
of  the  vertical  posts  change  rapidly  toward 
the  ends  of  the  anchor  arfns.  They  are 
typical  in  post  Pi,  about  ,114  ft.  long  over 
all,  which  has  a  cross-section  of  370  in. 
to  provide  for  a  uniform  maximum  stress 
of  S.365,000  lb.  throughout.  It  is  nearly  4 
ft.  sq.  and  has  a  rectangular  cross-section  made  of 
two  built  channels  4  ft.  deep.  Each  channel  is 
made  with  five  plates  riveted  togethei'  to  make  a 
solid  web  3  3/16  in.  thick  and  two  8x6xi3/i6-in. 
flange  angles  turned  inward  with  their  flanges 
latticed  except  at  the  ends  of  the  posts  with 
3x3-in.  diagonal  angles. 

The  upper  part  of  the  post  is  45  ft.  8  in.  long 
over  all  and  weighs  about  120,000  lb.  It  diflFers 
from  the  upper  part  of  post  P4,  in  that  it  only 
has  one  pin  for  the  top  chord  bars,  all  of  which 
from  both  panels  interlock  on  the.  same  center- 
line.  The  outside  webs  and  three  additional  in- 
terior webs,  making  seven  in  all,  are  provided  for 
the  bearings  of  the  top  chord  pins  and  are  ex- 
tended on  one  side  to  aflford  a  connection  for 
the  diagonal  eye  bars  which  also  have  a  12-in. 
pin  taking  bearing  in  all  seven  webs.  The  webs 
are  connected  by  a  center  transverse  diaphragm 
and  by  two  side  diaphragms  in  the  planes  of  the 
flange  angles  of  the  post. 

The  regular  4-ft.  web  plate*  are  cut  short  and 
are  extended  to  the  upper  ends  of  the  post  by 
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Members  of   Anchor  Arm. 

special  wide  plates  about  12  ft.  long  which  are 
shop  riveted  to  the  continuous  flange  angles.  The 
plates  are  reinforced  to  give  pin  bearings  from 
1%  in.  to  27/^  in.  long,  and  like  the  webs  in  the 
other  similar  members  of  the  bridge  they  were 
assembled  and  shop  riveted  separately  to  form 
independent  ribs  with  I-shaped  cross-sections 
which  were  then  shop  riveted  between  the 
transverse  plates  of  diaphragms  and  the  pin 
holes  were  bored  and  counterbored  to  templates. 
A  horizontal  cover  plate  is  bolted  across  the  top 
of  the  post  to  exclude  snow  and  rain. 

The  lower  part  of  post  Pi  is  68  ft.  yyi  in.  long 
over  all,  and  weighs  about  150,000  Ib.«  The  cross- 
section  is  the  same  as  that  of  the  upper  part  and 
its  bottom  chord  and  diagonal  connectiens  close- 
ly resemble  those  described  in  a  previous  article 
for  foot  of  post  P4,  but  have  much  smaller 
dimensions.  The  main  ribs  and  intermediate  ribs 
are  reinforced  to  total  thicknesses  of  syi  in.,  giv- 
ing a  combined  length  of  bearing  of  22  in.  for 
the  diagonal  eye-bar  pin.  The  holes  for  the  chord 
pin  bearing  in  the  same  webs  are  bored  at  a 
point  where  they  are  less  heavily  reinforced  and 
have  thicknesses  of  only  2%  in.  and  354  in. 

The  center  transverse  diaphragm  clears  the 
upper  flange  of  the  lower  chord  and  beyond  it  the 
two  pairs  of  outside  webs  project  in  the  spaces 
between  the  lower  chord  webs  and  are  themselves 
stiffened  by  I-shaped  diaphragms  to  make  double 
jaws  interlocking  with  the  lower  chord.  The 
wide  outer  web  plates  are  spliced  to  the  regular 
4-ft.  web  plates  of  the  post  channels  with  inside 
and  outside  shop-riveted  cover  plates,  and  the 
upper  ends  of  the  two  inner  web  plates  is  coinci- 
dent with  the  center  of  the  splice  and  is  stiffened 
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by  iwo  horizontal  transverse  diaphragms.  The 
center  vertical  transverse  diaphragm  is  shop  riv- 
eted between  the  post  webs  and  extends  about 
8  ft.  above  the  center  of  the  web  splices  and 
nearly  13  ft.  below  it  to  he  end  of  the  post,  but 
is  slotted  for^  depth  of  4li  ft.  at  the  bottom  to 
clear  the  center  rib  of  the  bottom  chord. 

The  sub-verticals  at  intermediate  panel  points 
of  the  truss  are  compression  members  made  in 
two  or  more  sections  each  with  riveted  splices 
and  pin  connections  to  the  top  and  bottom  chords. 
A  fair  example  is  the  post  marked  Toco  between 
vertical  posts  2  and  3  at  about  the  middle  part  of 
the  anchor  arm.  This  member  has  a  total  stress 
of  58,000  lb.  in  the  upper  part  and  1,307,000  lb. 
in  the  lower  part,  which  is  72  ft.  long  over  all, 
weighs  92,000  lb.;  the  upper  and  lower  parts 
are  each  shipped  separate  and  complete  from 
the  shop  and  field  riveted  at  the  splice  just  above 
the  intersecting  diagonal. 

Like  the  main  vertical  posts  this  member  has  a 
rectangular  cross-section  made  with  two  built 
channels  having  their  flanges  turned  inward  and 
latticed.  Each  channel  has  a  total  thickness  of 
iH  in.  and  is  made  with  three  32-in.  web  plates 
riveted  together,  and  two  6x6xi3/i6-in.  flahge 
angles.  At  the  lower  ends  there  are  two  4lx;4-in. 
flange  plates  nearly  5   ft.   long,  which  produce  a 


Foot    of    Post,    Quebec    Bridge. 

closed  rectangular  cross-section  and  have  a  center 
transverse  I-shaped  diaphragm  to  make  a  rigid 
connection  between  the  two  webs  and  stiffen  them 
to  receive  the  floor  beam  connection  on  the  inner 
face  of  the  post  which  is  made  with  no  ^-in. 
field-dritren  rivets.  The  webs  project  beyond  this 
diaphragm  to  form  jaws  engaging  the  lower  chord 
pin  betwen  the  center  and  outside  webs  of  the 
chord. 

Jtist  below  its  upper  end  this  part  of  the  post 
intersects  the  main  diagonal  member  of  the  panel 
which  consists  of  sixteen  eye-bars  made  in  two 
lengths  and  connected  at  this  point.  The  large 
number  of  heavy  pietes  meeting  here  would  re- 
quire a  long  pin  and  develop  difficult  packing  be- 
sides throwing  the  bars  somewhat  out  of  align- 
ment if  all  were  assembled  on  the  same  pin.  To 
avoid  this  two  pins  are  provided  through  opposite 
ends  of  a  series  of  four  oblique  plates  forming 
short  links  riveted  to  the  post  at  the  point  of 
intersection  so  as  to  provide  for  the  pins  in  oppo- 
site ends  outside  of  the  post  flanges. 

These  links  are  riveted  to  the  post  webs  and  to 
two  intermediate  diaphragms,  thus  forming  four 
longitudinal  webs  similar  to  those  already  de- 
scribed for  the  upper  ends  of  the  main  vertical 
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post.  On  one  side  of  the  post  the  two  outer  web 
plates  are  extended  below  the  connections  for  the 
upper  eye-bar  pins  to  form  jaws  for  the  sub- 
diagonal  strut  connected  at  this  point  with  198 
^-in.  field-driven  rivets.  The  eye-bar  connec- 
tions are  reinforced  to  have  thickness  of  4J/2  in. 
thus  giving  a  total  length  of  bearing  of  14  in, 
for  the  12-in.  pins.  At  the  upper  end  there  are 
somewhat  thinner  pjn  plates,  reducing  the  total 
length  of  bearing  there  to  I2;4  if-  On  the  side 
adjacent  to  the  sub-diagonal  the  ribs  are  also 
stiffened  by  two  horizontal  transverse  diaphragms 
about  2  ft.  apart  at  the  point  where  one  end  of  a 
light  horizontal  strut  is  riveted  between  the  out- 
side ribs. 

CTo  be  continued.) 


An  Australian  Irrigation  Project. 

The  barren  jack  dam  is  the  leading  feature 
of  a  great  irrigation  undertaking  for  which  plans 
have  been  prepared  by  Mr.  L.  A.  B.  Wade,  prin- 
cipal engineer  for  rivers,  water  supply  and  drain- 
age of  New  South  Wales.  It  is  to  be  con- 
structed across  the  Murrumbidgee  River,  at  a 
place  where  the  catchment  area  is   about  S,ooo 


sq.  miles.  The  dam  will  be  232  ft.  high  from 
foundation  to  coping,  the  latter  12  ft.  above  the 
ma.ximum  water  level,  and  910  ft.  long,  being 
curved  upstream  with  a  radius  of  940H  ft.  The 
cross  section,  according  to  "Engineering,"  is  that 
suggested  by  Major  Tulloch.  The  width  of  the 
base  at  the  deepest  place  is  160  ft.  The  lower 
faces  on  both  sides  rise  vertically  for  20  ft.  and 
the  thickness  of  the  dam  then  decreases  rapidly 
to  145  ft.  Then  the  upstream  face  has  a  batter 
of  I  in  20  and  the  downstream  face  i  horizontal 
to  ij4  vertical  up  to  a  point  60  ft.  below  the 
coping.  Above  this  level  the  upstream  face  is 
vertical  and  the  downstream  face  is  curved,  the 
width  at  the  coping  being  18  ft.  The  reservoir 
ittipounded  by  this  dam  will  hold  33,380,000,000 
cu.  ft.  The  dam  is  to  act  merely  as  a  regulat- 
ing structure,  and  the  impounded  water  will  be 
let  out  through  outlets  in  the  body  of  the  dam 
into  the  river-bed,  down  which  it  will  flow  for 
about  220  miles  to  a  large  weir  so  located  that 
the  water  impounded  by  it  can  be  discharged 
by  gravity  to  the  6,500,000  acres  to  be  irrigated. 
The  water  will  be  distributed  over  the  land  by 
a  very  extensive  system  of  canals  and  ditches 
controlled  by  head  gates. 
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Sewage-Disposal  by  Biological  Processes. 

Presented   to  the    Engineering  Conference  of  the   Institu- 
tion   of   Civil    Engineers  by  John   Duncan  Watson. 


An  absolutely  essential  feature  of  a  good 
scheme  of  sewage-purification  should  be  an  effi- 
cient method  of  eliminating  solids  without  nuis- 
ance. At  Birmingham  this  is  done  by  mechani- 
cal precipitation  and  septic  treatment.  The 
elimination  and  removal  of  grit,  etc.  (50  per 
cent,  water),  costs  sd.  per  cubic  yard.  The 
elimination  and  removal  of  sludge  (90  per  cent, 
water)  costs  one-third  of  a  penny  per  cubic 
yard.  (Both  figures  are  exclusive  of  the  capi- 
tal cost  of  tanks,  etc.) 

No  matter  by  what  method  the  tank-liquor  is 
prepared  for  oxidation  and  nitrification  on  a 
biological  filter,  it  is  desirable  that  it  should 
be  rendered  as  free  from  suspended  matter  as 
possible.  It  is  possible  to  reduce  the  suspended 
solids  in  septic  liquor  from  29.1  to  6.1  parts  per 


of  the  tank  at  a  gradually  decreasing  velocity, 
the  average  velocity  throughout  being  7  ft.  per 
hour.  As  this  velocity  approximates  to  the  fall- 
ing velocity  of  the  particles  in  suspension,  the 
tendency  is  for  the  latter  to  separate  out  and 
collect  in  that  region  of  the  tank  between  the 
mouth  of  the  inflow  pipe  and  the  apex  or  bot- 
tom of  the  pyramid.  The  sludge-pipe  terminates 
in  a  sump  at  the  bottom,  and  whenever  the 
pipe  is  opened  by  operating  the  sluice-valve,  the 
sewage  affluent  ceases  to  ascend,  or  it  may  even 
become  a  downward  flow  precipitating  the  sus- 
pended matter  towards  the  mouth  of  the  sludge- 
pipe.  The  sludge  or  irreducible  residuum  of  the 
septic  process  in  this  tank  amounts  to  1.027 
tons  of  dry  solid  matter  per  million  (imperial) 
gallons  treated,  and  may  be  removed  and  buried 
for  8d.  per  million  gallons,  a  figure  that  includes 
sludge  main  and  labor,  but  excludes  rent  of 
land.  The  cost  of  an  installation  of  the  tanks 
of  a   sufficient   capacity   to    effect   the   necessary 
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100,000  for  the  sum  of  2s.  per  million  gallons 
treated.  . 

The  tank  capable  of  effecting  the  above  result 
had  the  Dortmund  tank  for  its  prototype,  but 
it  is  essentially  different,  both  as  regards  prin- 
ciple of  construction  and  form. 

The   Birmingham   tank   is   pyramidal   in   shape, 


reduction  of  suspended  matter  amounts  to  iS2o 
per  acre  of  bed  supplied. 

A  biological  filter  should  be  constructed,  when- 
ever possible,  on  the  percolation  principle;  it 
should  rest  on  a  concrete  floor  laid  with  an  in- 
clination towards  an  effluent-channel.  Before 
the  surface  hardens  it  is  advisable  to  lay  thereon 


the  bed  itself,  such  as  colloidal  matter,  hydrated 
oxide  of  iron,  sand,  living  and  dead  bodies  of 
organisms,  etc. ;  but  the  aerating  floor  also — as 
its  name  implies — provides  for  a  free  passage  of 
air  from  end  to  end  of  the  bed. 

A  percolation  bed  should  be  a  permanent  struc- 
ture that  requires  no  renewal,  and  little  or  no 
displacement  of  medium  for  cleansing  purposes, 
and  this  can  be  obtained  only  by  the  employ- 
ment of  good  rock  or  other  equally  durable  ma- 
terial. The  qualities  next  in  desirability  are 
roughness  of  surface,  and  pieces  that  approxi- 
mate to  cubes,  so  to  prevent  the  particles  from 
uniting  too  closely.  Observe  those  conditions, 
and  almost  any  medium  will  answer  the  pur- 
pose of  providing  a  habitat  for  the  bacteria. 
The  accompanying  table  shows  that  no  merit  at- 
taches to  medium  substance  per  se,  and  the  beds 
which  I  am  now  constructing  contain  various 
kinds  of  stone  (including  gravel)  and  hard  slag 
from  different  places,  mixed  together  indiscrim- 
inately. 

It  must  be  admitted  that  the  smaller  the  me- 
dium the  more  perfect  the  effluent  depth  for 
depth,  but  there  are  other  and  more  important 
considerations  than  to  obtain  a  perfect  effluent. 
A  perfect  effluent  is  not  an  ideal  one;  the  ideal 
is  to  obtain  by  natural  means  an  effluent  which 
will  not  putrefy,  and  which  will  continue  to 
improve  when  it  is  discharged  into  a  stream: 
this,  when  a  strong  sewage  has  to  be  purified, 
can  be  done  for  little  more  than  half  the  cost 
by  adopting  large  instead  of  small  medium. 
Compare  bay  7  with  bay  6  of  bed  No.  5  on  the 
table  accompanying  this  note,  and  it  will  be  seen 
that  bay  7  (small)  was  at  work  for  only  one- 
lialf  of  its  time,  whereas  bay  6  was  at  work  94 
per  cent,  of  the  full  time.  The  cost  of  purify- 
ing one  million  (imperial)  gallons  was  £3  7s.  3d. 
against  ii  12s.  Sd.  in  favor  of  bay  No.  6. 

No  doubt  the  purification  obtained  was  greater 
in  the  case  of  bay  No.  7,  but  what  of  that  when 
both  effluents  were  non-putrescent? 

It  cannot  be  too  often  reiterated  that  what  may 
be   a   suitable   medium   for   one   sewage   may  be 
quite  unsuitable   for  another.     The  character  of 
the  effluent  desired,  the  depth  of  the  percolation 
bed,    the    quantity   of   sewage   to   be   dealt   with 
the  periods  of  rest  necessary,  and  the  faciliti 
for  removing  suspended  solids,  all  have  a  dl» 
and    reciprocal    bearing   on   the   selection   of 
most  suitable  size  for  media. 

One  of  the  most  important  questions  t 
sider  is  the  best  way  to  distribute  sewa 
the   surface   of   a   bed,   and    it   will   pro 
admitted   that   the    ideal   to   be    aimed 
imitation  of  rainfall.    The  fixed  spray 
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Bed. 


A 
B 
C 
D 

E 
.  No.  4 
No.  5      1 
(Bays  1-6)) 
No.  5      ( 
(Bay  7)    i 
No.  6 
No.  7 
No.  8 


Date  when  Bed 
Brought  into  Use. 

Aug.,  1903 
May,  1904 
Feb.,  1904 
Oct.,  1904 
April,  1904 
Jan.,  1906 
Sep.,  1905. 

May,  1906 

June,  <  905 
May,  1905 
Oct.,  1904 


Rate  per 
Square  Yd. 
Volume  per  Day 

Treated  During     Whilst 


1906. 

Gallons. 
34,419,215 
41,907,212 
41,909,171 
59,982,617 
137.389,645 
236,940,249 
216,216,247 

11,012,306 

259,218,438 
265,987,358 
261,979,793 


Working. 

Gallons. 
109.9 
112. 7 
154-6 
167.4 
169.3 
144.0 
160.4 

1 39- 1 
160.6 
163.8 
166.3 


Proportion  of  Time  Bed  Was  Working, 

Resting  and  Idle,  Due  to  General 

Causes. 


-Unity    taken  as  8,736  Hours.)- 
Idle.- 


with  vertical  walls  rising  to  the  surface  in  the 
form  of  a  square.  The  sewage  is  made  to  enter 
the  tank  by  a  submerged  pipe,  the  downward 
velocity  being  I  to  2  ft.  per  second.  As  it 
emerges  from  the  mouth  of  the  pipe,  it  spreads 
out  laterally  and   ascends  to  the  square  portion 


Working. 


0.693 
0.876 
0.621 
0.840 
0.935 
0.956 
0.944 

0.526 

0.932 
0.929 
0.894 


Resting 

and 
Aerating. 


0.062 


0.017 

0.422 

0.029 
0.031 
0.068 


Distribu- 
tor out 
of  Order. 


0.176 
'0.081 
0.287 
0.121 


General 
Causes. 
Causes 


0.069 
0.043 
0.071 
0.039 
0.040 
0.044 
0.039 

0.052 

0.039 
0.040 
0.038 


43 
57 
56 
83 
92 
79 


§7 
89 

88 


an  aerating  tile  or  false  floor  capable  of  sus- 
taining the  medium.  The  chief  purpose  of  the 
aerating  tile  is  to  allow  the  free  exit  from  the 
bed  of  all  matter  in  suspension,  whether  due 
to  disintegration  or  imperfect  washing  of  me- 
dium, and  to  admit  of  the  natural  evacuations  of 


Capital 

Cost  of 

Beds. 

£ 
2, '49 
1,730 
2,764 
3,481 
3,108 
6,216 
5.328 

978 

6,2l6 
6,216 
6,216 

up  the  liquid 
other   method 
distribute  an 
this  respect 
tributor,  w 
or  travel' 


Cost  of  Treatmf 
Gal.,  Includi' 
Scparat' 

. A 

Capital 
Cost. 


s.    d. 
2    4 
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the  other  hand,  it  is  much  cheaper,  e.g.,  spray 
jets  cost  (initial  outlaj)  isoo  per  acre  again«t 
anything  between  ii.ooo  and  £4,oc«  required  to 
install  mo\nng  distributors,  and  reference  to  col- 
umn 4  will  show  how  much  time  may  be  wasted 
owing  to  the  repairs  required  by  a  mechanical 
apparatus.  Xow  if  it  could  be  shown  that  the 
moving  distributors  were  instrumental  in  produc- 
ing better  results,  1  should  be  the  last  to  dis- 
parage the  use  of  the  traveling  distributor  on 
large  works;  but  it  cannot.  Compare  the  re- 
sults from  bed  D,  which  is  served  by  a  Candy 
distributor,  with  fixed  spray  jets  on  bed  No.  6. 
In  both  cases  the  medium  is  nearly  similar  in 
size,  the  only  difference  being  that  bed  D  is  7 
ft  deep,  and  bed  No.  6,  6  ft.  deep,  the  results 
show  a  purification  of  83.6  in  the  case  of  bed 
D,  against  804  in  the  case  of  bed  No.  6,  both 
non-putrescent  effluents. 

For  a  considerable  time  I  have  been  suspicious 
of  crysUlline  effluents,  fearing  that  they  would 
some  day  result  in  serious  chokage  in  the  bed 
itself.  I  have,  therefore,  encouraged  effluents  that 
contained  as  much  or  more  suspended  matter 
than  was  present  in  the  sewage  when  applied  to 
the  surface,  and  as  this  represented  from  7  to 
8  parts  per  100,000  of  dry  solid  matter,  it  be- 
came necessary  to  arrest  the  solids  before  dis- 
charging them  into  the  river.  This  was  done 
by  the  Birmingham  separator,  constructed  as 
already  described.  The  cost  is  is.  ^Yzd.  per 
million  (imperial)  gallons  treated;  pumping  silt 
and  digging  it  into  land,  costs  6rf.  per  million 
gallons  more. 

The  accompanying  table  contains  facts  culled 
from  weekly  reports  prepared  for  my  own  in- 
formation and  guidance;  in  it  and  others  of 
like  nature  ample  justification  will  be  found  for 
inculcating  caution  in  estimating  the  amount  of 
strong  sewage  which  an  acre-bed  6  ft.  in  depth 
is  capable  of  purifying.  On  an  installation  of 
ao  acres  of  such  beds  at  Birmingham,  not  more 
than  15,000,000  (imperial)  gallons  of  dry- 
weather  flow  can  be  efficiently  purified;  with 
an  occasional  augmentation  of  a  like  quantity 
for  a  very  short  period,  .\gain,  the  table  shows 
that  the  adoption  of  fine  medium,  although  ca- 
pable of  producing  a  slightly  better  effluent  than 
large  medium,  is  too  costly  to  become  popular; 
and  lastly,  the  fixed  spray  jet  for  large  works 
has  not,  so  far,  been  seriously  rivalled  by  the 
traveling  distributor  either  for  circular  or  rectan- 
gular beds. 
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A  Labge  Gas  Engine  rated  at  1,650  h.-p.  at  107 
r.  p.  m.  when  using  furnace  gas  of  80  B.  t.  u. 
has  recently  been  completed  by  the  Wm.  Tod 
Co.,  for  the  Ohio  works  of  the  Carnegie  Steel 
Co.  The  unit  consists  of  a  pair  of  two-cylinder 
tandem  four-cycle  engines  connected  by  an  oper- 
ating platform  at  the  level  of  the  axes  of  the 
cylinders.  The  latter  are  yt  in.  in  diameter  and 
have  a  stroke  of  42  in.  They  are  held  together 
by  tie  rods  and  are  so  mounted  that  they  are 
remarkably  free  to  expand  and  contract.  The 
valve  gear  is  driven  by  eccentrics,  one  for  the 
inlet  and  exhaust  valves  of  each  end  of  each 
cylinder.  Mushroom  inlet  valves  are  used, 
mounted  on  top  of  the  cylinders,  and  the  exhaust 
valves  are  at  the  bottom  and  readily  accessible 
from  the  space  below  the  operating  platform. 
The  main  valve  is  opened  by  a  rolling  lever  and 
seated  by  a  spring.  The  mixing  and  governor 
valves  are  in  the  upper  part  of  the  valve  bonnet 
and  the  former  may  be  controlled  individually 
or  together  by  hand.  .\  fly-ball  governor  is  pro- 
vided for  each  pair  of  tandem  cylinders  and  the 
two  governors  are  connected  for  ordinary  oper- 
ation although  they  may  be  disconnected  if  either 
half  of  the  engine 'is  to  be  used  independently. 
Make  and  break  ignition  with  90-volt  direct  cur- 
rent is  employed.  The  engine  weighs  900,000  lb., 
and  occupies  a  space  of  27  x  60  ft. 


The  Commission  on  Public  Ownership  and 
Operation  of  the  National  Civic  Federation  has 
completed  its  work,  and  abstracts  of  its  special 
reports  are  now  being  given  out  from  time  to 
time.  Labor  conditions  and  the  character  of  the 
gas,  water  and  electric  service  rendered  by  pub- 
lic and  private  plants  are  covered  by  the  official 
reviews  that  have  been  made  public  up  to  the 
present.  The  Commission  appointed  a  commit- 
tee of  investigation  of'  21  members,  which  en- 
gaged in  turn  a  staff  of  engineers,  accountants 
and  statisticians  to  examine  thoroughly  every 
undertaking  in  this  country  and  Great  Britain 
which  was  visited  by  the  committee.  These  ex- 
perts were  so  chosen  that,  in  each  examination 
made,  both  sides  of  the  municipal  ownership  ques- 
tion were  represented.  Thus,  one  engineer,  ac- 
countant or  statistician  approached  the  subject 
under  consideration  favorably  disposed  toward 
municipalization,  while  his  colleague  began  his 
task  holding  views  in  opposition  to  that  principle. 
Labor  Conditions. — The  labor  conditions  under 
private  and  public  ownership  are  discussed 
by  Prof.  John  R.  Commons,  of  the  Univer- 
sity of  Wisconsin,  and  Mr.  J.  W.  Sullivan, 
editor  of  the  "Clothing  Trades  Bulletin." 
Starting  with  the  same  information  gath- 
ered by  the  experts  as  a  basis  for  ar- 
gument, the  former  reaches  the  conclusion  that 
corruption  under  municipal  control  is  no  greater 
than  under  private  ownership,  while  the  latter 
makes  caustic  reference  to  political  rottenness 
which  he  declares  to  be  evident  in  Syracuse, 
■•Mlegheny  and  Wheeling. 

.According  to  Prof.  Commons,  the  investiga- 
tions have  shown  that  "the  strongest  safeguard 
for  a  manager  against  the  pressure  of  outside 
recommendations  is  the  recognition  of  organized 
labor  within  his  department.  Wherever  we  have 
found  a  class  of  employees  organized  and  dealt 
with  as  such  through  their  representatives  we 
have  found  those  positions  exempt  from  politics. 
This  follows  from  the  nature  of  labor  organi- 
zation, which  cannot  survive  if  individuals  are 
given  preference  on  politiQal,  religious,  personal 
or  any  other  grounds  than  the  character  of  the 
work  they  do.  Even  in  the  politically  honey- 
combed municipal  undertaking  at  Allegheny,  the 
union  of  electrical  workers  stopped  the  practice 
of  paying  assessments  by  its  members  for  political 
campaigns.  The  success' of  the  civil  system  of 
Chicago  is  owing  more  than  anything  else  to  the 
fact  that  organized  labor  has  one  of  the  three 
members  on  each  examining  board.  The  mana- 
ger of  the  Manchester  tramways  ascribes  his 
freedom  from  interference  by  individual  coun- 
cillors to  his  recognition  of  the  union  that  holds 
90  per  cent,  of  his  motormen  and  conductors." 

The  minimum  payment  for  common  labor  by 
the  private  companies  in  the  United  States,  ex- 
cept in  Atlanta,  is  lower  than  that  of  the  cities 
investigated,  and  the  hours  of  labor  are  langer. 
The  laborers  employed  by  the  municipalities  are 
in  all  cases  citizens,  but  most  private  companies 
employ  foreigners  when  colored  labor  is  un- 
available. 

Mr.  Sullivan  sums  up  his  observations  with 
the  conclusion  that  in  all  but  the  most  poorly 
paid  forms  of  labor,  and  for  tramway  employees, 
municipalization  has  not  raised  the  wages  or  im- 
proved working  conditions  of  the  employees 
above  conditions  in  the  private  undertakings. 
With  respect  to  "common,  unorganized  labor," 
however,  the  investigators  found  a  difference 
somewhat  favorable  to  British  municipal  em- 
ployees. The  report  cites  two  causes  for  this  con- 
dition ;  first,  that  the  municipal  laborer  is  a  picked 
man,  and  second,  that  this  class  of  labor  is  capa- 
ble of  exerting  on  city  councils  a  combined  pres- 
sure which  obtains  for  them  better  terms  than  the 
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employing  councillors  accord  to  the  men  they  hire 
in  their  private  capacity  for  similar  work.  "No 
street  car  undertaking  in  Great  Britain  has  ever 
been  a  'private'  enterprise  in  the  sense  in  which 
the  word  is  applied  in  this  country,"  says  Mr. 
Sullivan.  "The  twenty-one  years'  term  of  the 
franchise,  the  veto  of  company  petitions  by  vil- 
lage authorities,  the  enormous  cost  of  Parliamen- 
tary powers  and  local  assents,  and  various  other 
restrictions  non-existent  in  the  United  States, 
shackle  and  impoverish  British  tramway  com- 
pany management  and  consequently  forbid  an  in- 
telligent investigator  to  employ  British  example 
to  illustrate  possibilities  in  America  through 
change  from  private  to  municipal  ownership. 
British  tramways  have  always  been  semi-muni- 
cipal. As  by  the  terms  of  their  franchises  all 
English  tramway  undertakings  may  be  taken 
over  by  the  municipalities,  directors  manage  their 
properties  with  that  end  in  view.  Compared 
with  the  remarkable  changes  for  the  better  in 
wages  and  hours  in  the  American  street  car  in- 
dustry under  companies,  the  best  of  the  Brit- 
ish municipal  labor  improvements  seem  hardly 
more   than   trivial." 

American  Water  and  Lighting  Plants. — The 
reports  of  the  investigating  staff  for  water  and 
lighting  plants  have  been  reviewed  by  Vice- 
Pres.  Walton  Clark,  of  the  United  Gas  Improve- 
ment Co, ;  Pres.  Charles  L.  Edgar,  of  the  Edi- 
son Electric  &  Illuminating  Co.,  of  Boston ;  Pres. 
Frank  Parsons,  of  the  National  Public  Owner- 
ship League,  and  Supt.  Edward  W.  Bemis,  of 
the  Cleveland  water-works.  The  experts  ex- 
amined the  public  gas  works  at  Wheeling,  W. 
Va.,  Richmond,  Va.,  Hotyoke  and  Westfield, 
Mass. ;  the  private  gas  plants  at  Atlanta,  Ga., 
Norfolk,  Va.,  Philadelphia,  Pa.,  and  Fitchburg 
and  Beverly,  Mass. ;  the  municipal  water  works 
at  Cleveland,  Ohio,  Chicago,  111.,  and  Syracuse, 
N.  Y. ;  the  private  water-works  at  New  Haven, 
Conn,,  and  Indianapolis,  Ind. ;  the  public  elecfric 
light  and  power  plants  at  Chicago,  111.,  Allegheny, 
Pa.,  South  Norwalk,  Conn.,  Detroit.  Mich.,  and 
Danvers,  Holyoke,  Westfield,  Marblehead,  Pea- 
body,  Taunton,  Chicopee  and  North  Attleboro, 
Mass.;  and  the  private  lighting  plants  at  North- 
ampton, Fitchburg,  Salem,  Beverly,  Gardner,  ./^b- 
ington   and   Attleboro,   Mass. 

The  Wheeling  gas  plant  is  severely  criticized 
by  _  Messrs.  Clark  and  Edgar,  while  the  plants 
at  Norfolk  and  Atlanta  are  considered  satis- 
factory. They  say:  "If  we  consider  together  the 
price  the  Wheeling  consumer  pays  for  gas  and 
the  character  of  the  service  rendered,  we  may 
not  doubt  that  he  gets  less  of  net  result  per  dol- 
lar expended  than  does  the  gas  consumer  in 
Atlanta  or  Norfolk.  Low  and  varying  pressure, 
uncertain  candle  power,  influenced  at  times  by  a 
dash  of  natural  gas  (at  Wheeling),  will  bring 
troubles  to  studying  children  that,  while  not 
factors  in  financial  calculations,  has  a  proper 
place  in  this  inquiry.  Wheeling's  gas  plant  is 
not  an  important  factor  in  the  well-being  of 
Wheeling's  citizens.  What  with  fast  meters, 
charges  for  service  and  meter  setting,  absence 
of  any  gratuitous  work,  the  admixture  of  15- 
cent,  8-candle  power  natural  gas,  insufficient  and 
irregular  pressure,  and  general  inefficiency  in 
the  complaint  department,  Wheeling  gas  is  a 
dear  commodity  at  any  price.  Our  experts  found 
nothing  to  praise  in  Wheeling's  service  and  little 
to  criticise  in  the  service  of  the  companies  at 
Norfolk    and    Atlanta." 

Mr.  Bemis,  on  the  fontrary,  holds  up  the 
Wheeling  plant  as  an  example  of  what  may  be 
accomplished  by  a  municipality,  even  under  un- 
favorable political  conditions.  Despite  its  ad- 
mitted defects,  he  says,  the  Wheeling  experi- 
ment has  been  a  financial  success,  and  has  been 
"the  pioneer  throughout  the  United  States  in  low 
charges."  He  does  not  agree  with  Mr.  Edgar 
and  Mr.  Clark  as  to  the  value  of  the  free  instal- 
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]ation  by  the  private  companies  at  Atlanta  and 
Norfolk,  saying  on  this  point :  "The  gas  sold 
in  Wheeling  during  the  sixteen  months  ending 
with  May  i,  1905,  was  162,515,200  feet.  The 
difference  between  the  price  charged  at  Wheel- 
ing, 75  cents,  and  at  Norfolk  and  Atlanta,  $1.00, 
or  25  cents  multiplied  by  these  sales,  would  be 
$40,628.80.  In  other  words,  the  saving  to  the 
consumer  in  the  price  of  gas  in  less  than  one 
year  will  cover  all  the  difference  between  the 
free  services  and  the  meter  setting  from  the  curb 
to  the  house  in  Atlanta  and  Norfolk,  and  the 
cost  of  the  same  at  Wheeling." 

There  is  the  same  difference  of  opinion  con- 
cerning the  Philadelphia  gas  works.  Messrs.  Ed- 
gar and  Clark  quote  Dr.  L.  S.  Rowe  as  authority 
for  the  statement  that  the  quality  of  the  gas 
supplied  has  been  improved  by  the  company 
now  operating  the  service,  and  that  through  the 
rental  paid,  the  city  has  received  for  eight  years 
an  average  profit  of  $491,674  annually,  while  for 
the  last  few  years  under  city  operation  there 
was  a  loss  of  $245,398  per  year.  The  private 
company,  however,  charges  no  more  than  did  the 
city,  but  supplies  better  gas.  "The  Commis- 
sion's records,"  say  Messrs.  Edgar  and  Clark, 
"indicate  a  high  degree  of  efficiency  in  the  com- 
pany operation  of  the  Philadelphia  gas  works, 
and  kindly  and  liberal  treatment  of  employees. 
On  these  latter  points  Dr.  Rowe  speaks  as  fol- 
lows:  'As  has  been  shown  (under  municipal 
management),  there  were  abuses  in  almost  every 
branch  of  the  operation.  The  purchase  of  coal 
and  the  residual  product  were  each  under 
the  control  of  favored  individuals ;  the  wages 
account  was  padded  with  incompetents,  th'e 
friends  of  men  prominent  in  city  politics.  It 
is  unquestioned  that  there  were  leaks  in  the 
management  of  the  gas  works  at  other  points 
than  the  distributing  system ;  it  is  true  that  the 
labo'r  account  was  debauched,  and  it  is  certain 
that  in  the  purchase  and  sales  departments  there 
were  influences  at  work  which  worked  harm  to 
the  city's  interests.  But  the  loss  through  such 
sources  was  inconsiderable  when  compared  with 
those  inflicted  by  councils  by  the  senseless  block- 
ing of  the  way  to  improvement  in  cutting  off 
the  appropriations  for  modernizing  the  plant. 
During  the  entire  period  of  municipal  operation 
the  officers  in  charge  were  engaged  in  a  losing 
fight  to  preserve  the  works  from  ruin.  There 
never  was  a  time  during  the  entire  period  of  re- 
sponsible control  when  it  could  truly  be  said 
that  the  works  were  in  an  efficient  condition.' " 

Prof.  Parsons'  claims  that  the  experience  at 
Philadelphia  is  of  no  value  in  settling  the  prob- 
lem of  municipal  ownership.  "It  does  not  ap- 
pear," he  says,  "that  Philadelphia  ever  had  real 
public  ownership  of  the  gas  works.  She  had 
government  ownership  of  gas  works.  But  gov- 
ernment ownership  is  not  public  ownership  un- 
less the  people  own  the  government.  Philadel- 
phia had  the  paper  title  to  the  gas  works,  but 
the  people  did  not  own  or  control  them  because 
they  did  not  own  the  city  government.  The  coun- 
cils were  full  of  the  agents  and  allies  of  the 
private  street  railway,  telephone,  gas  and  elec- 
tric light  interests  and  they  purposely  misman- 
aged the  gas  works,  allowed  them  to  be  filled 
with  supernumeraries  and  let  them  get  out  of  re- 
pair by  refusing  year  after  year  to  appropriate, 
even  out  of  the  receipts  of  the  plant  itself,  the 
money  necessary  to  keep  it  in  order,  so  that 
they  might  have  an  apparently  good  excuse  for 
executing  a  lease  of  the  works  to  themselves. 
Philadelphia  did  not  have  real  public  ownership 
of  gas,  but  one  of  the  worst  forms  of  private 
ownership — ownership  by  political  grafters,  in 
the  pay  of  corporations,  but  masquerading  as 
public   servants." 

With  regard  to  water-works.  Messrs.  Edgar 
and  Clark  summarize  the  reports  of  the  experts 
regarding    the    quality    of    the    supplies    in    the 


cities  previously  mentioned,  as  follows :  "This 
phase  of  the  question  may  be  summarized  with 
the  statement  that  while  the  natural  conditions 
in  the  different  cities  call  for  different  methods 
of  treatment,  it  is  evident  that  the  two  companies 
examined  were  more  solicitous  regarding  the 
purity  of  the  water  supply,  and  adopted  more 
thorough  means  for  insuring  the  same  than  did 
the  three  municipalities  who  ran  their  own  water 
department.  The  conclusion  drawn  as  a  result 
of  our  investigation  into  the  quality  of  the  water 
is  that  the  water  supplied  by  the  two  com- 
panies is  good,  sanitary  water;  that  its  quality 
is  much  better  than  the  water  supplied  in  Chi- 
cago, somewhat  better  than  the  water  supplied 
in  Cleveland  and  quite  as  good  as  the  water  sup- 
plied at  Syracuse.  The  latter  place  is  blest 
with  water  from  a  soiirce  which,  down  to  the 
date  of  this  report,  has  remained  pure  without 
any  special  expense  or  effort  on  the  part  of  the 
water  department.  It  seems  that  the  citizen 
obtains  the  cheapest  water  in  Cleveland,  while 
New  Haven  is  the  second  cheapest.  At  Indian- 
apolis the  poor  man  gets  water  fairly  cheap,  but 
the  cost  increases  rapidly  as  the  class  of  dwell- 
ing improves.  At  both  Chicago  and  Syracuse 
the  poor  man  pays  a  high  price  for  water. 

Mr.  Bemis,  on  the  other  hand,  quotes  the  fol- 
lowing typhoid  fever  death  rates  as  proving 
municipalities  are  furnishing  good  water,  as  the 
lowest  rates  are  in  cities  with  public  plants : 
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In  reviewing  the  charges  for  water,  hp  states 
that  the  rates  are  more  favorable  to  the  con- 
sumer with  municipal  plants,  and  particularly 
commends  the  low  meter  rates  at  Cleveland. 
He  also  declares  that  in  spite  of  great  reductions 
of  rates  in  Syracuse  on  going  from  private  to 
municipal  ownership,  and  the  phenomenally  low 
charges  for  all  residence  consumers  under  the 
present  meter  system  in  Cleveland  and  the  mod- 
erate charges  also  in  Chicago,  the  financial  re- 
sults of  municipal  ownership,  from  the  stand- 
point of  the  community  and  the  taxpayer,  are 
far  better  in  the  three  municipal  plants  than  in 
the  case  of  the   two  private   companies   studied. 

The  municipal  electric  plants  are  criticized  in 
various  adverse  ways  by  Messrs.  Clark  and  Ed- 
gar. They  state  that  the  municipal  lighting  de- 
partment of  Chicago  is  run  at  an  annual  loss  of 
$11.07  per  lamp,  although  the  city  claims  it  makes 
a  profit;  that  the  character  of  the  South  Nor- 
walk  plant  is  such  that  the  current  costs  20 
per  cent,  too  much ;  that  the  Detroit  plant  is  old 
and  incapable  of  expansion,  and  the  Allegheny 
plant  is  poorly  designed,  inefficient  and  expen- 
sive to  operate.  Mr.  Bemis,  on  the  other  hand, 
states  that  the  South  Norwalk  plant  is  one  of 
the  most  successful  in  the  world,  and  the  Chi- 
cago plant  is  furnishing  light  at  a  lower  cost 
than  a  private  company  would  charge  for  simi- 
lar service.  Detroit,  he  considers  the  most  suc- 
cessful plant  after  South  Norwalk.  Allegheny, 
he  claims,  has  saved  enough  to  pay  for  her 
plant  out  of  the  difference  between  her  oper- 
ating expenses  and  the  $96  a  year  Pittsburg  paid 
for  similar  arc  lights  prior  to  1906. 

Municipal  Ownership  in  Great  Britain. — The 
investigations  made  by  the  experts  sent  to  study 
municipal  ownership  in  Great  Britain  have  been 
reviewed  by  Mr.  Milo  R.  Maltbie,  a  member 
of  the  Public  Utilities  Commission,  of  New 
York  City,  and  by  Messrs.  Clark  and  Edgar. 
Mr.  Maltbie  declares  that,  of  the  plants  exam- 
ined, those  operated  by  municipalities  gave  in 
almost  every  instance  a  superior  service  at  a 
lower  cost  than  the  private  works.  He  does  not 
consider  actual  ownership  and  operation  to  be 
necessary  for  the  success  of  the  municipal  own- 
ership idea;   the   power  of  a  city   to  operate  a 


public  service  undertaking  has  been  as  effec- 
tive as  actual  operation  in  some  cases.  The 
same  expert  reports  are  held  by  Messrs.  Clark 
and  Edgar  to  prove  that  municipal  ownership 
is  productive  of  many  and  serious  ills  with  little 
or  no  compensating  good.  They  see  various 
present  difficulties  which  can  only  be  met  by 
electing  municipal  officers  who  will  protect  the 
people  against  injustice. 

The  gas  plants  examined  by  the  Investigating 
Committee  of  the  Commission  were  those  con- 
ducted by  the  municipalities  of  Birmingham, 
Glasgow,  Manchester  and  Leicester,  and  by  pri- 
vate companies  at  Sheffield,  the  Newcastle  and 
Gateshead  Company,  and  the  South  Metropoli- 
tan Company  of  London.  On  the  important 
subject  of  maintenance  of  plants,  etc.,  Mr.  Malt- 
bie says  that  during  last  year  every  municipahty 
set  aside  out  of  earnings  a  larger  total  to  main- 
tain or  extend  the  plant  or  wipe  out  indebted- 
ness than  did  any  private  company.  As  to  the 
price  of  gas  to  the  consumer,  Mr.  Maltbie  points 
out  that  the  private  company  at  Sheffield  is  able 
to  buy  good  gas  and  coke-making  coal  at  a 
lower  price  than  any  other  company  or  munici- 
pality and  finds  a  market  for  its  coke  at  its 
very  door  in  which  it  receives  more  per  ton  than 
any  other  undertaking  save  one :  and  that  it 
sold  its  by-products  for  more  than  the  cost  of 
its  coal,  oil  and  other  supplies,  making  profit 
thereton  of  2' 13d.  per  thousand  cubic  feet  of 
gas  sold.  No  other  undertaking  was  so  for- 
tunate, and  a  comparison  as  regards  prices  and 
costs  between  Sheffield  and  any  other  plant  not 
so  well  situated  would  be  misleading  and  unfair. 
Mr.  Edgar  and  Mr.  Clark  open  their  comments 
on  the  British  gas  situation  by  pointing  out 
that  the  private  companies  supply  gas  at  lower 
prices  than  do  the  municipalities.  Thus,  the 
relatively  small  cities  of  Newcastle  and  Shef- 
field get  cheaper  gas  from  private  companies  than 
do  the  larger  cities  of  Manchester,  Birmingham 
or  Glasgow.  The  difference  in  cost  per  ton  of 
coal  does  not  explain  this  difference  in  the  sell- 
ing price  of  gas,  according  to  the  reviewers, 
who  find  that  the  greater  efficiency  in  manage- 
ment and  in  energy  in  selling  the  by-products 
has  much  to  do  with  the  lower  prices.  The 
service  given  the  consumer  by  the  private  com- 
panies is  declared  to  be  superior  to  that  given 
by  the  cities,  although  it  is  pointed  out  that  the 
investigation  of  the  candle  power  of  the  light 
supplied  was  incomplete  in  the  municipal  plants 
because  of  the  declination  of  the  authorities  to 
permit  the  experts   to  make  full  examination. 

"The  whole  question  of  the  quality  of  the  prod- 
uct of  the  municipalities  is  in  doubt."  say  the 
reviewers.  "The  members  of  the  Commission 
and  the  experts  who  are  familiar  with  gas  and 
photometry  see  no  escape  from  the  conclusion 
that  the  above  facts  show  that  the  service  of 
the  municipalities  is  not  what  it  is  claimed,  that 
the  municipalities  are  unwilling  to  have  the 
actual  quality  of  their  service  determined  by 
independent  and  competent  authorities,  and  that 
the  gas  supplied  by  private  companies  is  much 
superior  in  candle  power  to  that  supplied  by 
municipalities. 

"In  the  year  covered  by  this  investigation,  if, 
in  the  city  of  Birmingham,  the  Newcastle  price 
of  gas  had  prevailed,  the  consumers  would 
have  been  £262,600  better  off;  if  the  Sheffield 
price  had  prevailed,  the  Birmingham  gas  con- 
sumers would  have  saved  £350.900.  'The  amount 
paid  by  the  Birmingham  gas  undertaking  into 
the  common  good  was  £69,813.  So  it  seems  that 
this  city  is  playing  a  losing  game  with  its  muni- 
cip.ll  plant ;  it  is  mulcting  its  gas  consumers  from 
£250,000  to  £350.000  a  year  in  order  that  it  may 
help  out  the  municipal  treasury  with  a  paltry 
£70,000. 

"In  the  case  of  Manchester,  if  the  Newcastle 
price   had   prevailed,   the   gas   consumers   would 
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have  saved  £47,500:  at  Sheffield's  price  they 
wonid  have  saved  iiii.joa  The  amount  con- 
tributed to  the  city  trnsury  by  the  gas  busi- 
ness was  £60,000. 

"In  the  case  of  Leicester,  at  Newcastle's  price, 
the  consumers  would  have  saved  £65^200,  while 
if  Sheffield's  price  had  obtained  they  would  have 
saved  £90.5oa  The  amount  contributed  by  the 
gas  business  to  the  common  good  was  £43466." 


A  Problem  in  Underpinning. 

The  Mount  Royal  pumping  station  in  Balti- 
more is  one  of  the  handsomest  water-works  sta- 
tions in  the  country.  It  was  designed  for  three 
•7.500,ooo-gal.  Worthington  horizontal  triple-ex- 
pansion engines  and  four  batteries  of  two  aoo- 
h.-p.  water-tube  boilers,  and  has  been  a  source 
of  much  pride  to  the  city.  It  was  recently  as- 
serted that  the  walls  at  a  corner  of  the  engine- 
room  were  insecure  and  underpinning  operations 
have  been  commenced  to  strengthen  their  foun- 
dations. In  an  article  in  this  journal  on  March 
24,  1900,  the  following  statement  was  made  con- 
cerning the  foundations :  "After  the  site  had  been 
selected,  test  pits  were  driven  at  a  number  of 
points  within  the  proposed  limits  of  the  station 
and  bed-rock  was  found  uniformly  at  a  depth 
of  30  to  35  ft.  To  carry  the  walls,  circular  concrete 
piers  from  4^  to  12  ft.  in  diameter  were  built 
up  at  intervals  from  the  rock  to  about  the  height 
«f  the  basement  floor,  and  the  spaces  between  the 
piers  spanned  with  masonry  arches  springing  from 
the  piers  as  abutments.  ...  As  a  large  storm 
sewer  runs  through  the  site  directly  underneath 
the  buildings,  considerable  trouble  and  ingenuity 
were  required  to  locate  the  foundations  so  as  not 
to  strike  this  sewer,  and  at  the  same  time  prop- 
«rly  distribute  the  weight  of  the  superstructure 
and  permit  of  the  desired  architectural  effect." 

The  wall  of  the  engine-room  cracked  somewhat 
in  one  corner  and  this  was  asserted  to  be  due  to 
failure  to  carry  all  the  piers  to  bed-rock.  The 
architect  of  the  building,  Mr.  Henry  Brauns. 
stated  that  the  cracks  need  cause  no  apprehension, 
but  the  mayor  determined  to  underpin  the  walls. 
Since  the  work  was  begun,  Mr.  Brauns  made  a 
strong  protest  against  its  character  in  a  letter 
to  the  mayor,  and  submitted  with  it  a  report  on 
the  methods,  written  by  Mr.  Richard  C.  Sand- 
lass,  chief  engineer  and  general  manager  of  the 
Chesapeake  Iron  Works  of  Baltimore.  This  re- 
port discusses  underpinning  work  from  a  point 
of  view  rarely  mentioned  in  print,  as  will  be 
seen  from  the  following  extracts  from  it.  It  was 
based  on  measurements  made  at  a  time  when 
two  of  the  needles.  Marked  4  and  5  in  the  ac- 
companying diagrams,  were  not  in  position,  but 
openings  cut  in  the  wall  showed  their  location. 

The  needle  marked  I,  consisting  of  three  18- 
in.  55-lb.  I-beams  29  ft.  long  between  centers 
of  bearings  has  to  support,  Mr.  Sandlass  says, 
a  concentrated  load  of  179,610  lb.  arising  out  of 
one-half  of  the  weight  on  pier  41  and  one-half 
of  the  weight  on  pier  42,  as  shown  in  the  dia- 
grams. This  load  causes  a  stress  of  56400  lb.  per 
square  inch  of  section  in  these  beams,  and  is  very 
close  to  their  ultimate  strength.  This  is  aggra- 
vated by  the  fact  that  the  beams  incline  about  i 
in.  in  i  ft. 

Needle  2,  consisting  of  two  20-in;  65-lb.  I-beams 
22  ft.  long  between  centers  of  bearings  has  to 
support  two  concentrated  loads,  one  arising  out 
of  the  reaction  of  needle  I,  which  is  108,386  lb., 
the  other  from  one-half  load  on  pier  41,  which 
is  89,805  lb.  This  load  produces'  a  stress  of  33,090 
lb.  per  square  inch  of  section  in  these  beams, 
which  is  about  the  elastic  limit  of  the  material. 

Needle  3,  consisting  of  two  i8-in.  SS-lb.  beams 
13  ft.  long  between  centers  of  bearings,  receives 
a  concentrated  load  arising  out  of  one  quarter 
of  the  weight  on  pier  23.  equal  to  56400  lb., 
which   causes   a    tensile    stress   of   7.895    lb.   per 


square  inch  of  section  in  both  of  the  beams. 

Needle  4,  which  was  not  in  position  at  the 
time  of  the  examination,  consisting  of  two  i8-in. 
55-!b.  I-beams  15  ft.  long  between  centers  of , 
bearings  receives  a  load  of  one-half  of  the  weight 
on  pier  24,  equal  to  81,500  lb.,  which  causes  a 
tensile  stress  of  13,276  lb.  per  square  inch  of  sec- 
tion. 

Needle  5,  which  was  not  in  position  at  the 
time  of  the  examination,  receives  a  load  of  10,- 
500  lb.,  arising  out  of  one-half  of  the  load  on 
pier  24,  and  two  i8-in.  5S-lb.  beams  would  be 
sufficient  in  this  case,  as  there  is  a  stress  of 
19.092  lb.  per  square  inch  of  section  arising  from 
this  load. 

Truss  B  receives  a  total  load  of  280,511  lb. 
distributed  over  four  panel  points  in  the  top 
chord  and  two  panel  points  in  bottom  chord,  aris- 
ing out  of  the  reactions  of  needles  2,  3,  4  and  5 
and  from  one-half  of  load  on  pier  23.     The  end 


asmuch  as  member  14-13  consisting  of  two  rods 
i^^-in.  in  diameter  not  upset,  each  having  a  net 
area  oi  V/i  sq.  in.,  receive  a  total  stress  of  44.- 
908  lb.  per  square  inch.  The  net  area  oi  I'/i  sq. 
in.  of  rod  is  assumed  at  the  root  of  the  thread. 

Member  9-1 1  consisting  of  one  rod  ij^-in.  in 
diameter,  having  a  net  area  of  1.35  sq.  in.,  receives 
a  total  tensile  strain  of  78,500  lb.  This,  however, 
divided  by  the  net  area  gives  a  stress  per  sq.  in. 
of  57,810  in.  The  reaction  of  109,181  lb.  of  needle 
2  causes  a  compression  in  the  top  chord,  cross- 
wise, of  873  lb.  per  square  inch  and  is  mostly 
on  one  edge  of  the  top  chord  only,  inasmuch  as 
this  needle  has  a  slight  incline.  The  ultimate 
resistance  to  compression  crosswise  of  Georgia 
yellow  pine  is  about  1,260  lb.  per  square  inch, 
which  would   leave  but  little  margin  for  safety. 

The  timber  foundation  under  the  east  end  of 
trusses  B  and  A  consists  of  one  12  x  l6-in.  tim- 
ber, one  12"  x  i2-in.  and  one  4  x  12-in.  laid  flat. 
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Underpinning  Employed  at  Mount  Royal   Pumping  Station. 


post  14-15,  of  10  X  lo-in.  Georgia  yellow  pine, 
14  ft.  6  in.  long  between  chords,  with  an  area 
of  100  sq.  in.,  receives  a  compressive  strain  of 
179,000  lb.,  which  is  equal  to  1,790  lb.  per  square 
inch.  The  ultimate  strength  of  a  post  this  length, 
about  5,757  lb.  per  square  inch,  divided  by  1,790 
lb.,  gives  a  safety  factor  of  3.2. 

Bottom  chord  number  8-18,  consisting  of  10  x 
12-in.  Georgia  yellow  pine,  having  a  net  area  of 
102  sq.  in.,  receives  a  tensile  strain  of  209,000  lb., 
or  2,049  lb.  per  square  inch.  Bottom  chord  11-77, 
being  10  X  12-in.  Georgian  yellow  pine,  having  a 
net  area  of  105  sq.  in.,  receives  a  tensile  strain  of 
170,000  lb.,  and  a  moment  of  563,640  in.-lb.,  aris- 
ing out  of  the  reaction  of  needle  5.  This  causes  a 
tensile  stress  of  4,210  lb.  per  square  inch.  This 
gives  a  safety  factor  of  three,  assuming  the  ulti- 
mate resistance  of  the  timber  to  tension  as  12,- 
600  lb.  per  square  inch.  While  all  these  stresses 
in  wood  members  of  the  truss  referred  to  are 
in  excess  of  those  usually  assumed  in  good  engi- 
neering practice,  Mr.  Sandlass  states,  especially 
in  view  of  the  fact  that  the  timber  used  is  not 
of  the  very  best,  the  wooden  portion  of  the  truss 
will  probably  carry  the  loads  that  come  on  it  now 
with  a  small  margin. 

The  unit  stresses  in  the  steel  rods  of  the 
trusses,  however,  are  considered  by  him  to  be 
so  excessive  as  to  endanger  the  construction,  in- 


and  distributes  the  reaction  of  both  trusses  over 
twelve  timbers  6  x  8-in.,  8  x  8-in.,  8  x  12-in.  about 
16  ft.  long  aggregating  about  205  sq.  ft.  The  total 
reaction  of  truss  A  being  about  87,000  lb.  and 
truss  A  130,000  lb.  makes  a  total  of  217,000  lb. 
and  this  divided  by  the  area  of  the  timber  gives 
a  total  load  of  1,058  lb.  per  square  foot  on  the 
ground.  While  this  is  not  considered  by  Mr. 
Sandlass  to  be  excessive  on  firm  or  even  bad 
ground,  he  does  not  regard  this  foundation  as 
absolutely  safe  because  it  is  immediately  above  a 
large  sewer. 

The  foregoing  calculations  are  based  on  loads 
figured  from  the  architect's  drawings,  but  Mr. 
Sandlass  reduced  all  crane,  roof  and  floor  loads 
by  half  in  order  to  eliminate  live  loads  in  the 
calculations.  This,  while  not  exactly  conserva- 
tive, would  with  proper  safeguards  be  permissible 
in  this  case,  he  believes.  All  wall  loads  assumed 
in  the  calculations  do  not  include  the  weight  of 
the  wall  from  the  engine  room  floor  to  the  con- 
crete foundations,  except  in  the  case  of  needle 
5.  If  the  full  wall  loads  are  ultimately  carried 
by  the  trusses  the  strain  in  the  different  members 
will  be  proportionately  increased.  Truss  B  is 
not  considered  by  Mr.  Sandlass  as  a  perfect  sys- 
tem inasmuch  as  it  should  have  another  brace 
6-22,  indicated  in  the  diagram  by  a  dotted  line, 
in  order  to  develop  the  full  capacity  of  the  truss. 
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Power  Plant  of  the  West  Street  Building,  New 
York  City. 


The  West  St.  Building  is  a  23-story,  steel-cage 
structure  recently  completed  on  West  St.,  on 
the  Hudson  River  front,  in  New  York  City.  It 
is  intended  solely  for  office  purposes,  to  which 
all  floors  above  the  basement  are  devoted.  It  oc- 
cupies an  irregular  plot  about  120  x  160  ft.  in 
extreme  dimensions,  with  the  West  St.  front 
parallel  to  and  about  300  ft.  distant  from  the 
Hudson  River  bulkhead  line.  Interesting  struc- 
tural features  of  the  building  and  of  the  sub- 
structure, necessitated  by  the  proximity  to  the 
water  front,  were  described  in  an  article  in  The 
Engineering  Record  for  Dec.  29,  1906. 

It  is  a  large  building,  rising  to  a  total  height 
of  about  300  ft.  above  the  sidewalk  level,  and  hav- 
ing about  1,200  sq.  ft.  on  each  of  its  23  floors,  or 
a  total  of  nearly  275,000  sq.  ft.  of  floor  space  in 
the  entire  building,  exclusive  of  the  basement. 
The  upper  office  floors  can  be  arranged  for  sub- 
division into  a  maximum  of  20  offices,  if  re- 
quired, there  being  about  300  office  groups  in 
the  entire  building  as  it  is  now  sub-divided,  an 
average  of  about  12  suites  to  every  floor.  Ac- 
cordingly an  extensive  mechanical  plant  was 
necessitated  for  the  operation  of  the  building, 
which  includes  not  only  the  elevator  and  heating 
service,  but  also  electric  current  for  both  light- 
ing and  power  purposes.  Besides  this  the  usual 
auxiliary  services  have  been  provided  for,  in- 
cluding a  vacuum  outfit  for  office  cleaning  pur- 
poses. . 

Owing  to  the  sub-structure  conditions  encoun- 
tered in  the  construction  of  the  building,  very 
limited  basement  space  could  be  provided,  the 
difficulties  in  excavation  rendering  a  minimum  of 
sub-surface  space  advisable.  Accordingly  there 
is  only  a  single  basement  with  its  floor  level  il}4 
ft.  below  Hie  main  floor  of  the  building,  with  the 
exception  of  a  section  in  the  southerly  central 
portion  where  the  floor  was  depressed  some  7  ft. 
further,  to  "provide  ample  head-room  for  the 
boiler  equipment.  The  greater  part  of  the  base- 
ment is  below  ground-water  level,  so  that  the 
cellar  floor  and  all  the  walls  were  carefully 
waterproofed  to  prevent  leakage.  Provisioris 
have,  however,  been  made  to  provide  for  the 
removal  of  any  leakage  that  might  possibly  oc- 
cur, consisting  of  a  series  of  sub-floor  drains 
which  discharge  through  a  6-in.  vertical  cast- 
iron  pipe  into  a  deep  central  sump  pit  which  has 
been  provided  for  the  natural  drainage  within 
the  basement  due  to  the  leakage  from  piping 
systems  and  other  causes.  This  pipe  connection 
will  normally  be  closed,  but  in  case  of  unex- 
pected leakage  through  the  foundations  at  any 
place,  it  may  be  connected  to  a  pump  and  water 
thus  pumped  from  beneath  the  foundation  and 
floors  to  keep  the  basement  dry.  This  was  in- 
stalled as  an  emergency  provision,  however,  and 
it  is  not  expected  that  it  will  be  needed  under 
ordinary  conditions. 

About  two-thirds  of  the  basement  is  devoted 
to  the  mechanical  equipment,  that  under  the  front 
portion  and  under  the  West  St.  sidewalk  being 
used  as  store  rooms  for  the  offices  and  sales- 
rooms on  the  main  floor  front.  The  space  is  di- 
vided into  a  4ox6o-ft.  boiler  room  in  the  south 
central  portion  of  the  basement,  with  a  coal 
bunker  under  the  Albany  St.  sidewalk;  at  the 
rear  of  this,  a  3ox85-ft.  engine  and  dynamo 
room;  a  i5xso-ft.  space  in  the  center  for  the  ele- 
vator mechanism  and  operating  valves,  and  the 
large  irregularly-shaped  space  in  the  northeast- 
erly corner,  80  x  90  ft.  in  extent,  in  which  are 
located  the  elevator  pumps  and  tanks,  the  mis- 
cellaneous pumping  equipment  and  other  auxiliary 
apparatus.  The  head-room  in  the  basement  is 
v<ery  limited,  averaging  but  9!^  ft.  in  the  greater 
part,  except  in  the  boiler  room  which  is  depressed 
7   ft.   lower,  giving   \(>Vi   ft.   clear  head-room  to 
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accommodate  the  overhead  flue  and  piping  con- 
nections. All  inside  drainage  in  the  basement  is 
accordingly  directed  to  the  boiler  room  in  which 
there  is  at  one  corner  a  sump  pit  containing  a 
3x4-ft.  cylindrical  steel  tank  from  which  drain- 
age can  be  removed  by  the  sump  pump.  The 
interior  of  the  pump  and  machinery  sections  is 
attractively  finished,  the  ceilings  and  walls  being 
plastered  with  an  asbestos  finish  and  the  floors 
laid  with  tile.  Very  little  daylight  lighting  is 
available,  however,  except  at  the  outer  edges  of 
the  basement  where  lighting  is  had  through  side- 
walk lights. 

For  the  generation  of  steam,  four  25o-h.-p. 
Keeler  water-tube  boilers  have  been  installed. 
They  are  set  in  two  batteries  of  two  each  be- 
tween building  columns  in  the  boiler  room,  giving 
a  total  boiler  capacity  of  1,000  h.-p.,  while  there 
is  also  space  available  for  the  addition  of  two 
more  units  of  equal  size.  A  7-ft.  space  was  left 
at  the  rear  of  the  settings  for  the  breeching  and 
blow-off  connections,  while  at  the  front  there  is 
a  i2-ft.  firing  floor,  in  which  an  industrial  track 
of  24-in.  gauge  is  laid  for  the  handling  of  coal 
and  ashes.  The  former  is,  as  above  noted,  stored 
in  the  bunker  space  underneath  the  Albany  St. 
sidewalk,  which  is  10  ft.  in  width  and  extends 
from  the  boiler  room  to  the  West  St.  front. 
The  floor  of  the  bunker  is  depressed  to  the  level 
of  the  boiler  room  floor  alongside  of  that  room, 
but  to  the  west  of  the  latter  it  was,  for  founda- 
tion construction  reasons,  raised  to  the  level  of 
the  basement.  The  bunker  is  filled  by  dumping 
through  sidewalk  coal  holes  on  the  Albany  St. 
side,  and  has  a  total  capacity  of  over  200  tons. 
The  narrow-gauge  track  extends  into  and 
through  the  lower  portion  of  the  bunker  on  which 
the  charging  cars  are  filled  by  shoveling,  while 
in  the  raised  portion  at  the  front,  there  is  a  short 
section  of  the  narrow-gauge  track  on  which  runs 
a  soo-lb.  dumping  car  into  which  coal  may  be 
shoveled  and  wheeled  to  the  front  for  dumping 
into  the  charging  cars  on  the  lower  track.  There 
are  two  steel  charging  cars  of  one-half  ton  ca- 
pacity, and  a  branch  of  the  narrow  gauge  track 
permits  them  to  be  run  around  to  .the  ash  lift 
at  the  rear  of  the  bunker  for  handling  ashes  in 
cans  up  to  the  sidewalk  for  removal.  The  prod- 
ucts of  combustion  are  removed  from  the  fur- 
naces through  a  4j4x5j4-ft.  breeching  on  the 
ceiling  at  the  rear  of  the  settings,  which  con- 
nects in  the  pump  room  with  an  elliptical  steel 
stack  rising  above  the  roof  line,  to  a  level  about 
350  ft.  above  the  grates. 

The  boilers  are  of  the  horizontal  inclined  tube 
type  built  by  E.  Keeler  Co.,  Williamsport,  Pa.  They 
each  have  124  4-in.  tubes  18  ft.  in  length,  which 
are  arranged  in  14  rows,  each  9  tubes  high.  The 
steam  drums  are  48  in.  in  diameter  by  20^  ft. 
long,  to  which  the  forged  steel  tube  headers  are 
directly  attached,  the  total  heating  surface  pre- 
sented by  each  unit  being  2,500  sq.  ft.  The  boiler 
units  are  hung  in  steel  frames,  enclosed  in  sub- 
stantial brick  settings  with  brickwork  arched 
over  the  steam  drums,  and  are  fitted  with  Ajax 
shaking  grates  of  52  sq.  ft.  grate  area  for  hand 
firing.  Owing  to  the  arrangement  of  settings 
necessitated  by  lack  of  space  horizontal  baffles 
were  required  between  tubes  instead  of  the  usual 
vertical  arrangement.  The  boilers  deliver  steam 
at  ISO  lb.  pressure  and  recent  calorimeter  tests 
at  the  plant  indicate  less  than  0.99  per  cent,  of 
moisture.  Each  boiler  has  a  2^-in.  blow-off  con- 
nection from  the  rear  tube  header  to  a  3-in.  blow- 
off  line  at  the  rear  of  the  boilers  which  dis- 
charges into  a  blow-off  tank,  with  cooling  coil 
at  the  rear  of  the  boiler  room.  This  tank,  be- 
ing below  the  sewer  level,  is  emptied  by  a  duplex 
steam  pump  of  40  gal.  capacity,  which  is  under 
the  control  of  a  float  mechanism  adjusted  to 
maintain  the  tank  always  partly  filled.  The  boil- 
ers are  fed  by  both  injectors  and  pumps,  each 
boiler    having    an    independent    injector,    which 
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draws  from  the  city  water  connection  and  may 
be  used  for  feeding  or  boiler  testing,  as  desired. 
There  are  three  pumps  used  for  boiler  feeding, 
each  of  which  is  a  brass-fitted,  outside-packed 
Piatt  Iron  Works  duplex  pump  of  the  double 
plunger  type,  having  a  capacity  of  40,000  lb.  of 
water  per  hour  at  50  strokes  per  minute.  Two 
of  them,  having  6x4x6-in.  cylinders,  are  located 
at  the  rear  of  the  boilers  and  connected  to  return 
condensation  from  the  heating  system,  while  the 
third,  an  8x5xio-in.  pump,  is  on  the  side  of  the 
settings  and  draws  from  city  water  connectidns 
or  from  the  feed  water  heater,  all  delivering 
through  a  3-in.  feed  line  to  the  .boiler  fronts. 
The  principal  source  of  feed  will  be  condensa- 
tion returned  from  the  heating  system  which  is 
delivered  to  a  3x6-ft.  condensation  surge  tank 
at  the  rear  of  the  boilers  and  pumped  thence 
by  the  condensation  pumps  under  control  of  a 
pump  governor  through  the  feed  main  to  the 
boilers.  The  feed  heater  is  an  exhaust  muffler 
and  separator  tank,  which  is  connected  in  the 
exhaust  steam  main  and  serves  both  as  an  oil 
separator  and  feed  water  heater.  It  is  located 
in  the  pump  room  near  the  corner  of  the  boiler 
room,  and  is  5  ft.  in  diameter  by  9^  ft.  long, 
being  connected  directly  into  the  exhaust  steam 
main  with  by-pass. 

The  high  pressure  steam  piping  departs  from 
usual  practice  in  that  the  mains  are  not  in  dupli- 
cate, the  system  consisting  of  a  12-in.  header  in 
the  engine  room  adjacent  to  the  boiler  room  wall, 
which  has  7-in.  supply  connections  from  each  of 
the  boiler  units  and  S-in.  delivery  connections  to 
the  generator  engines,  a  3-in.  live  steam  make-up 
connection  to  the  heating  system  and  an  8-in.  de- 
livery line  to  the  steam  pumping  units  in  the 
pump  room.  All  of  the  high-pressure  piping  is 
of  extra  heavy  wrought-iron  pipe  with  long-radius 
bends,  the  boiler  branches  having  gate  valves  at 
the  header  and  stop  and  check  valves  at  the 
boiler  nozzles.  All  of  the  high-pressure  piping 
is  run  on  the  ceiling  and  is  covered  with  2-in.  of 
magnesia  covering,  canvas  jacketed,  while  the 
low-pressure  piping  from  the  engines  and  steam 
pump  exhaust  connections  is  carried  in  trenches 
to  the  muffler  tank.  The  trenches  extend  to  all 
engine  cylinders  and  to  all  of  the  pumps,  and  are 
for  the  greater  part  18  in.  in  depth,  ranging  from 
20  to  36  in.  in  width.  The  low-pressure  system 
consists  of  two  divisions,  one  of  which  is  a  12-in. 
line  to  the  engine  room  and  the  other  a  12-in. 
line  to  the  pump  room,  the  two  joining  into  a 
i6-in.  connection  to  the  muffler  tank,  in  the  boiler 
room.  The  engine  roorh  division  has  8-in.  valve 
connections  to  each  of  the  generating  units  and 
a  6-in.  branch  extending  into  the  boiler  room  to 
receive  the  exhaust  of  the  condensation  sump 
and  boiler  feed  pumps.  The  pump  room  exhaust 
main  has  3  and  6-in.  branches  to  a  number  of 
small  auxiliary  pumps  and  a  lo-in.  extension 
which  serves  the  large  and  small  elevator  pump- 
ing units  and  the  jack  pump.  From  the  muffler 
tank  outlet,  a  i6-in.  low-pressure  riser  is  carried 
up  to  the  roof  of  the  building  to  connect  with  the 
overhead  distributing  mains  of  the  heating  sys- 
tem and  thence  through  a  back-pressure  valve  to 
the  roof  exhaust  head.  Condensation  is  dripped 
from  all  of  the  high-pressure  piping  by  the  Holly 
gravity  return  system,  while  for  the  low-pressure 
piping  connections,  there  are  two  drip  systems, 
one  for  the  clean  drip  and  the  other  for  the  oily 
drip;  the  former  consists  of  all  bleeder  and  drip 
connections  from  low-pressure  piping,  engine  ex- 
haust valves  and  other  points  where  clean  con- 
densation water  will  be  obtained,  while  the  un- 
clean drip  system  consists  of  the  cylinder  cock 
connections,  Jhe  oil  drip  chambers,  and  the  like. 
The  clean  drips  are  returned  to  the  feed  water 
heater  and  the  condensation  surge  tank  in  the 
boiler  room  to  be  delivered  to  the  boilers,  while 
the  unclean  drips  are  discharged  into  the  boiler 
room  sump  for  delivery  to  the  sewer. 
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With  the  original  considerations  of  design,  the 
-electrical  generating  plant  was  laid  out  for  a 
total  capacity  of  Soo  kw.  to  provide  for  a  very 
heavy  lighting  load  occasioned  by  some  special 
illumination  which  was  planned  for  a  large  tower 
on  the  roof  of  the  building.  Subsequently  the 
tower  feature  and  its  illumination  were  tempor- 
arily abandoned  and  a  total  generating  capacity 
of  but  550  kw.  provided,  although  space  has  been 
arranged  for  an  additional  200-kw.  unit  to  be  in- 
stalled at  any  later  period  .desired.  The  present 
capacity  is  divided  into  two  200  and  one  iso-kw. 
nnits,  so  that  with  the  addition  of  the  possible 
future  aoo  kw.*unit,  the  total  generating  capacity 
would  be  increased  to  750  k\V.  The  generating 
nnits  consist  of  Western  Electric  slow-speed, 
engine-type  generators  which  are  direct  connect- 
ed to  Fitchburg  four-valve  compound  engines, 
which  operate  non-condensing.  The  engines  are 
of  the  heavy-duty,  side-crank  tj'pe  with  Tangye 
frames  and  have  the  usual  Fitchburg  valve  gear 
with  double  eccentrics  for  independent  operation 
of  admission  and  exhaust  valves  and  giving  re- 
mits approaching  very  closely  to  that  of  the  Oir- 
liss  valve  gear.  The  governors  are  of  the  cen- 
trifugal shaft  type  providing  for  a  long  range 
of  cut-off  and  regulate  within  Ij4  per  cent.  The 
two  larger  units  have  16  and  24x26-1x1.  cylinders 
and  when  operating  at  150  r.p.m.  and  125-lb. 
•team  pressure  have  a  capacity  of  320  h.-p.  The 
small  unit  has  14  and  22x20-in.  cylinders  and 
operates  at  200  r.p.m.,  at  which  it  has  a  rating 
of  225  h.-p. 

A  feature  of  the  engine  installation  is  the  use 
of  particularly  massive  engine  foundations  with 
sand  cushions  to  prevent  possible  communication 
of  vibration  from  the  generating  units  to  the 
building.  All  three  of  the  engines  are  carried 
on  a  single  large  block  of  monolithic  concrete, 
3)i  ft.  in  maximum  depth,  which,  it  is  calculated. 
win  absorb  initially  the  motion  of  the  reciprocat- 
ing parts  of  the  engine.  Between  the  concrete 
block  and  the  underlying  earth  and  also  the 
adjacent  building  column  footings,  a  continuous 
sand  cushion  is  provided,  which  effectually  main- 
tains the  position  of  the  block  yet  insulates  it 
mechanically  from  any  part  of  the  building.  The 
sand  cushion  is  made  6  in.  in  thickness  in  alt 
horizontal  planes  and  3  in.  in  thickness  between 
the  edges  of  the  block  and  the  adjoining  build- 
ing foundations.  The  block  is  continuous  longi- 
tudinally under  the  engine  cylinders,  being  cut 
into  at  the  fly-wheel  ends  only,  in  order  to  strad- 
dle building  columns  which  are  encountered.  The 
engine  equipment  was  installed  complete  by  E.  H. 
Ludeman  &  G).,  New  York. 

The  generators  are  multipolar  direct-current 
generators  wound  for  125  volts,  and  arranged  to 
operate  on  the  two-wire  systems  for  which  the 
building  is  wired.  They  are  compound  wound, 
the  over-compounding  amounting  to  5  per  cent., 
with  a  variable  shunt  so  as  to  allow  maintaining 
the  voltage  constant  automatically  from  no  load 
to  full  load.  They  are  so  rated  as  to  permit  of 
operation  at  33^  per  cent,  overload  for  two  hr. 
duration  without  excessive  heating.  The  gen- 
erator and  electrical  distribution  circuits  are  con- 
trolled on  a  9-panel  marble  switchboard  at  the 
northerly  end  of  the  engine  room,  which  consists 
of  four  generator  panels,  one  totalizing  panel  and 
three  lighting  and  one  power  panels.  The  panels 
have  the  usual  equipment  of  instruments  and 
switches,  the  total  panel  having  wattmeters  for 
both  power  and  lighting  services,  a  tie  switch 
and  ground  detector  equipment.  There  are  20 
circuits  controlling  the  lighting  of  the  building 
and  IS  circuits  controlling  the  power  circuits  to 
the  various  motors,  every  motor  in  the  building 
service  being  operated  on  an  independent  circuit 
for  direct  control  from  the  switchboard.  The 
generators  and  switchboards  were  built  and  in- 
stalled by  the  Western  Electric  Co.,  New  York, 
general  contractors  for  the  electrical  installation. 


The  heating  system  of  the  building  involves 
direct  radiation  throughout,  operated  with  low 
pressure  exhaust  steam  from  the  power  plant, 
there  being  no  mechanical  ventilation  provided 
for,  except  in  the  heated  machinery  sections  of 
the  basement.  Ihe  radiation  is  proportioned  in 
the  usual  manner  to  maintain  the  temperature  of 
the  interior  to  70°  Fahr.  in  all  conditions  of 
weather,  the  radiators  being  located  under  win- 
dow-sills for  direct,  counteraction  of  the  glass 
exposure.  Owing  to  the  large  amount  of  exte- 
rior exposure  of  the  building  and  the  open  un- 
sheltered position  of  the  building  itself,  a  large 
amount  of  radiation  was  necessary.  Over  52,260 
sq.  ft.  of  radiation  are  installed  on  thy  main  and 
upper  floors  of  the  building,  which  is  an  average 
of  2,270  sq.  ft.  on  each  of  the  23  floors.  Cast-iron 
Peerless  radiators  have  been  installed  through- 
out, which  are  of  the  4-column  type,  23  in.  high, 
on  the  main  floor;  in  all  corridors  and  elevator 
halls  of  the  2-column  type,  39  in.  high,  while  in 
all  of  the  offices  from  the  second  to  the  twenty- 
third  floors  inclusive,  they  are  of  the  2-column 
type,  26  in.  high,  for  location  under  window  sills. 
A  feature  of  the  distribution  of  radiation  is  the 
location  of  individual  radiator  units  under  each 
of  the  outside  windows,  no  matter  how  the  office 
spaces  are  at  present  sub-divided ;  with  this 
method  the  radiation  is  evenly  and  thoroughly 
distributed  throughout  all  parts  of  the  building 
and  thus  no  future  re-arrangements  of  office  par- 
titions will  necessitate  the  changing  or  addition 
of  radiators  in  any  part  of  the  building,  as  is 
usually  the  case  in  office  building  alterations. 

The  radiation  is  supplied  with  steam  on  the  one- 
pipe  system  with  the  Paul  system  of  air-piping 
for  positive  cifculation.  The  heating  supply 
mains  embrace  an  overhead  distribution  system 
to  which  down-feed  risers  are  connected,  the  lat- 
ter being  connected  at  their  lower  ends  in  the 
basement  to  return  gathering  mains  which  de- 
liver the  condensation  to  the  surge  tank  in  the 
boiler  room  for  return  to  the  boilers.  The  heat- 
ing supply  system  originates  in  the  i6-in.  ex- 
haust steam  riser  which  leads  from  the  muffler 
tank  in  the  pump  room  up  to  the  roof  of  the 
building  through  the  elevator  shaft,  and  ends  in 
a  back-pre»sure  valve  and  exhaust  head  at  the 
roof  line.  At  the  21st  story  level,  a  i6-in.  branch 
connection  is  made  from  this  riser  to  a  series  of 
distribution  mains  under  the  floor,  which  connect 
with  and  deliver  steam  to  each  of  the  entire 
group  of  32  down-feed  risers.  This  distribution 
system  consists  of  a  12-in.  line  extending  longi- 
tudinally through  the  building  in  either  direction 
from  the  i6-in.  connection,  and  supplying 
branches  along  the  outer  walls  which  taper  in 
size  as  connections  to  the  risers  are  taken  off. 
These  risers  drop  down  from  the  supply  connec- 
tions as  3]4  and  4-in.  lines,  tapering  as  connec- 
tions are  made  to  radiators,  at  the  fifteenth  floor 
to  3  and  sYz  in.,  at  the  eleventh  floor  to  2^  and 
3  in.,  and  at  the  fourth  to  sixth  floors  down 
to  2-in.  lines,  which  are  carried  through  at  that 
size  to  the  basement  return  gathering  mains. 
Twenty-two  of  the  risers  are  carried  above  the 
twenty-first  floor  for  the  supply  of  radiation  in 
certain  portions  of  the  twenty-second  and 
twenty-third  floors  as  2-in.  lines.  Owing  to  the 
height  of  the  building  the  expansion  of  these 
risers  introduced  a  troublesome  factor.  It  is 
provided  for  by  the  anchorage  of  all  of  the 
risers  to  the  building  construction  at  six  points, 
namely,  the  fourth,  seventh,  tenth,  fourteenth, 
seventeenth  and  twentieth  floors,  between  which 
points  slip  expansion  joints  are  inserted ;  the 
latter  occur  at  five  points,  namely,  above  the 
fifth,  eighth,  twelfth,  fifteenth  and  eighteenth 
floors,  and  consist  of  Crane  iron-body  expansion 
joints   with  brass   sleeves. 

The  riser  lines  are,  of  course,  all  dripped  di- 
rectly into  the  condensation  gathering  mains  in 
the  basement   with   which   the   risers   connect   at 


the  base.  The  return  gathering  system  con- 
sists of  a  series  of  3-in.  lines  which  connect 
with  the  various  branches  from  the  risers  and 
pitch  sharply  toward  the  condensation  surge 
tank  for  proper  drainage.  Owing  to  the  ex- 
treme distance  of  supply  from  the  muffler  tank 
in  the  basement  to  the  lower  floor  radiators, 
by  way  of  the  twenty-first  story  distributing 
main,  a  dry  equalizer  system  has  been  installed 
in  the  basement  connecting  the  muffler  tank  and 
the  lower  end  of  practically  all  of  the  riser  lines. 
This  system  consists  of  a  6-in.  main  extending 
from  the  muffler  tank  and  parallel  to  the  re- 
turn gathering  mains,  which  has  2-in.  connec- 
tions into  the  majority  of  the  risers  at  points 
above  the  first  floor  level.  These  connections 
are  so  made  as  not  to  drain  condensation  from 
the  risers,  but  to  supply  only  such  a  limited 
amount  of  steam  to  them  as  may  be  necessary 
to  equalize  their  lower  ends  against  drop  in 
pressure  which  might  occur  in  case  of  heavy 
consumption   of   the   low   pressure   steam. 

Ventilation  is,  as  above  stated,  provided  only 
in  the  heated  machinery  sections  of  the  base- 
ment, where  it  is  desired  to  moderate  the  tem- 
perature for  comfort  of  the  workmen.  Com- 
munication of  heat  to  the  main  floor  is  prevented 
by  an  asbestos  ceiling  finish  in  all  machinery 
sections  of  the  basement  consisting  of  1J/2  in.  of 
asbestos  plaster  on  wire  lath,  over  a  i}/^-in.  air 
space.  The  basement  ventilation  is  accomplished 
by  separate  ventilating  equipments  installed  for 
both  the  boiler  and  engine  rooms,  and  the  pump 
room,  which  are  arranged  to  deliver  untem- 
pered  fresh  air  in  either  case.  They  are  in- 
stalled of  sufficient  capacity  to  change  the  air 
in  the  rooms  served  approximately  twenty-five 
to  thirty  times  per  hour.  The  blowers  are  con- 
veniently located,  as  shown  in  the  basement  plan, 
near  outer  walls,  for  in-take  connections,  that 
for  the  pump  and  machinery  room  tfnder  the 
lighting  and  ventilation  court  at  the  rear  of 
the  building,  to  which  a  38-in.  intake  duct  is 
carried  up  from  the  fan  intake.  The'  engine  and 
boiler  room  system  is  conveniently  located  ad- 
joining a  stairway  entrance  from  the  Albany  St. 
sidewalk  into  the  engine  room,  so  that  the  fan 
has  a  short  direct  connection  from  its  intake  to 
the  open  stair-well.  The  fans  are  90  and  iio-in. 
steel  plate  centrifugal  fans  of  the  full-housed 
peripheral-discharge  type,  built  by  the  American 
Blower  Co.,  and  are  driven  by  Western  Electric 
motors  of  12  and  25  h.-p.  respectively,  which 
operate  on  the  power  and  lighting  circuits  of  the 
building.  The  systems  are  each  fitted  with  a 
novel  arrangement  of  deflectors  for  directing  the 
blast  from  the  outlet  registers  in  any  direction 
desired  for  the  comfort  of  the  workmen.  These 
consist  of  both  horizontal  and  vertical  vanes,  the 
vertical  vanes  being  butterfly  dampers  located  di- 
rectly in  the  duct  outlet  openings  and  may  thus 
serve  as  dampers  for  adjusting  the  volume  of 
flow,  or  to  control  the  direction  of  the  flow,  in 
a  horizontal  plane ;  the  horizontal  deflectors 
are  36-in  by  6-ft.  galvanized  iron  sheets 
mounted  on  steel  frames  which  are  hinged 
to  the  ceiling  in  front  of  the  register  out- 
lets and  arranged  for  adjustment  of  posi- 
tion by  cords  passing  over  pulleys  to  the  outer 
edge  and  controlled  from  the  adjoining  side-wall. 
The  latter  permit  the  blast  to  be  diffused  gener- 
ally into  the  room  or  directed  toward  the  floor 
close  to  the  register  outlets,  while  the  butterfly 
dampers  a<low  the  air  to  be  blown  forward 
directly  into  the  room,  spread  to  the  sides  or 
partially  closed  off. 

The  elevator  equipment  of  this  building  con- 
sists of  nine  passenger  elevators  and  two  side- 
walk lifts,  which  are  all  of  the  plunger  type 
installed  by  the  Standard  Plunger  Elevator  Co., 
New  York.  Five  of  the  passenger  elevators  have 
travels  from  the  first  to  the  twentieth  floors,  a 
rise  of  245  ft.,  two  from  the  first  to  the  twenty- 
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third  stories,  a  rise  of  285  ft.,  one  from  the  base-      the  basement  tn  m«  t,„.„f„  ,u:,a    *  c  j 

ment   to   the   twentieth   story,   a   rise   of  256   ft        for  ooeraTn  wlw  f^'^'y-^'^"-*' f  o^r  are  fitted  ment  of  compound  and  triple  expansion  duplex 

and  the  other  from  the  basement  to  the  twenty':        nd  extra  he='-w'^^^'^    "'^"'  Tu""^u'  T"'''   "'"'  "'""''^  '"  '"   '"*""""»  "^""^ 

third  story,  a  rise  of  296  ft.    These  are  all  ojr-      hirnVrthltlri       2  Z  '  '"  for  emergency  operation  and  reserve.    There  are 

ated  by  aVs-in.  plungers,  working  in  lo-incy-      mfm'l  fTng  capa  iVof  ^^^^^^^  '"'°    '""'^''^   -l^""    "f   '^   triple-expansion 

lining  capacity  ot,' 8,000  lb,  at  d  speed  of  punipmg  engine  with  15  and  24  and  36  steam  cyl- 
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Sections  through   Boiler  and   Engine  Rooms,  West  St.  Building. 
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Plan  of  the   IVIechanlcal  Plant  of  the  West  St.  Building,  New  York  City. 


inders  and  with  a  hydraulic  operating  pressure 
of  180  lbs.  per  square  inch,  have  a  maximum 
capacity  of  2,500  lb.  each,  or  1,500  lb.  each  at 
the  maximum  speed  of  travel  of  600  ft.  per  min. 
A  sidewalk  lift  on  the  West  St.  side  of  the 
building  and  the  passenger  elevator  rising  from 


travel  of  50  ft.  per  minute.  The  other  sidewalk 
elevator  is  an  ash  lift  which  rises  from  the  boiler 
room  floor  to  the  Albany  St.  sidewalk  for  the 
purpose  of  communication  with  the  boiler  room 
and  the  removal  of  ashes. 
The  elevator  plant  is  operated  by  a  novel  equip- 


inders,  and  a  I4j4-in.  water  cylinder,  all '  with 
24-in.  stroke,  while  the  other  unit  is  a  compound 
pump,  having  16  and  26  in.  sfeam  cylinders,  and 
14^-in.  water  cylinder  with  24-ia  stroke.  The 
pumps,  although  of  duplex  construction,  are  built 
with  separable  valve  gear  in  both  the  compound 
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and  triple  expansion  units,  and  have  independent  Notes  on  Water  Piirification  at  St.  Louis. 

steam  and  water  connections  throughout,  so  that  Absu.ct    of    a    paper    read    before    the    American    Water 

in  case  it  is  desired  to  operate  at  reduced  capac-  Works  Association  by  Mr.  W.  F.  Monfort,  Chemist 

...                              .^          I    J.    -J    J    ■                   1.   ir  of    the    St.    Louis   Water    Department. 
ity,  either  unit  may  be  sub-divided  mto  one-halt 

of  its  total  capacit)-  and  either  side  operated  while  ; 

the  other  is  shut  down.     It  is  estimated  that  this  The    necessity    of    coagulation    in    purification 

arrangement  has  saved  the  installation  of  an  e.x-  (Jf  turbid   waters   of  high  color,   such  as  occurs 

tra  pump,  as  there  are  thus  provided  four  inde-  in    many    of    our    Western    rivers,    is    generally 

^dent  units,  although  under  normal  operating  recognized.    It  has  been  thought  that  the  interest 

conditions   they    will   be   operated   as   two.     For  in   the  matter  of  coagulation  and   sedimentation 

regular   service   the   large   triple   expansion   unit  as  an  essential  part  of  any  method  of  pttrifying 

will  be  used,  although  while  either  side  of  this  such    waters,    whether    in    connection    with,    or 

tmit   is    under    repairs,   the   other    side   and    the  apart  from  filtration  by  slow-sand  or  mechanical 

smaller  unit  may  be  utilized  as  necessarj-.     The  filters,   will   justify   the   presentation   before   this 

pumping  plant  as  thus  installed  is  figured  to  be  association  of  a  brief  statement  of  chemical  and 

capable  of  operating  the  passenger  elevators  and  bacterial  results  for  the  past  year  at  one  of  the 

sidewalk  Hfts  when  running  on  a  schedule  of  a  larger   plants,   treating  daily  an   average   of  70,- 

round  trip  every  two  minutes,  for  the  passenger  000,000  gal.  of  a  water  whose  average  turbidity 

elevators,  allowing  five  of  them  to  go  up  at  the  is  above  1,200,  whose  color  is  above  40,  and  of 

same   time,    and   a    round   trip   of   the    sidewalk  an  alkalinity  equivalent  to  135  parts  per  million  of 

elevators  ever>-  three  minutes.    The  elevator  tank  calcium  carbonate,  using  lime  and   iron  sulphate 

equipment   consists   of   two   pressure   tanks    and  as  coagulants,  without  the  use  of  filters. 

two  tanks  for  discharge,  all  of  which  are  cylin-  The    low-service   pumping   station   and   coagu- 

drical    steel    tanks    horiontally    arranged    in    the  lating  plant  of  the   St.   Louis   water  works   sys- 

front  portion  of  the  pump  room,  the  two  pres-  tern  are  located  in  the  extreme  northern  part  of 

sure  tanks  having  each  a  capacity  of  12,000  gal.  the  city  at  a  point  on  the  Mississippi  River,  about 

and  the  discharge  tanks  a  capacity  of  10,000  gal.  five   miles  below  the  mouth  of  Missouri.     From 

Air  pressure   for   maintaining  the   necessary   air  this   intake  tower   in  the   stream   some    1,500   ft. 

space  in  the  pressure  tanks  is  furnished  by  two  from   shore,  the   supply  flows   through   a   tunnel 

Westinghouse   locomotive-type   steam  air  pumps.  to  a  well  or  uptake  shaft  beneath  the  coagulant 

The  Jack  pump  is  a  9X4^xio-in.  duplex  pressure  house,  where  it  receives  its  charge  of  iron  sul- 

pump  which  has  independent  piping  connections  phate,  thence  through  the  inshore  tunnel  to  the 

to  the  sidewalk  lift  and  the  passenger  elevator  wet    well.     At   this   point   it   is    freed   from   ice, 

rising    from  "the    basement    to    the    twenty-third  when    necessary,    by    bucket    conveyors.      From 

floor.    The  entire  pumping  equipment  was   sup-  the  wet  well,  the  water  with  its  charge  of  iron 

plied  by  the  Piatt  Iron  Works  Co.  sulphate   is   lifted   by  the   low-service  pumps   to 

Table  i.   Variations  ik  Raw  Water.   Parts  fek  Milliom. 

April.       May.     June.        July.       Aug.  Sept.        Oct.        Nov.       Dec.        Jan.       Feb.        Mar. 

Turbidity. 

Maximum  aioo   laoo   3600   3600    1800  2400   1500    900    500   2400    1500   1500 

Minimum  180    180    1050    1350    1200  900    500    400    275    400    120    700 

Average  1358    975   2856   2261    1455  1398    866    702    375    1019    481    1183 

Sutpended  Solids. 

Maximum  1645    1078   5301    4577    17*9  1633   1191    944    490   3678   2537   2380 

Minimum  394    122    842    1032  '  692  568    412    362    139    249    146    733 

Average  1096    691    3417   2i8a   1164  947    691    592    264   mo    661    1444 

Color. 

Maximum  51     51     41     41     45  4i     4'     7'     7°     65     70     70 

Minimum  35     31     3'     3«     3»  25     31     35     .15     30     35     3" 

Average  52     38     33     36     35  34     35     52     57     49     49     45 

Alkalinity.  ,                                          ,                ^ 

Maximum    127          148          146          129          139  143          170          '75          172          167          176          152 

Minimum     90            94          126          118          .120  120          119          I54          160            63            90          106 

Average     no          134          '34          '23          129  136          147          163          167          107          145          '33 

Coe/Rcirnt  of  Fintntts. 

Maximum    0.914       1.41         1.606       1.272       0.983  0.907       1.007       '■*"'3       1.102       2.415       2.024       1.602 

Minimum     0.606       0.559       0.802       0.765       0.563  0.55s       0.654       0.603       0.657       0.83         0.85         0.966 

Average     0.827       0.708       1.17         0.963       0.80  0.677       0.798       0.844       0.836       1.33         1.37         1-22 

Table  3.    Reductions  Through  the  Basins. 

River.  Weir        Weir         Weir         Weir       Weir      Weir 

I  23  456  Tap. 

Suspended    solid* I444  14.2         12.1             8.35         7.1             58           5.46           2.56 

Color     , 45.3  13.6         13.             13.           12.             1 1.6         10.8           10.8 

Alkalinity    «33-  S'.i         48.6           47.           46.             45-           44-5           4i. 

Bacteria  per  ecn 57029  933  ....         501  106  42 

For  cleaning  and  renovating  purposes  a  vacuum  the  distributing  well,  where  the  charge  of  milk 

sweeping  system  was  installed  as  a  permanent  part  of   lime   from   the  coagulant   house   is    delivered 

of  mechanical  equipment,  embracing  steam  ejectors  by  centrifugal  pumps.     It  then  flows  by  gravity 

and   dust   separators   in   the  basement   with  sue-  to  a  series  of  six  uncovered  sedimentation  basins, 

tion    lines    extending    to    all    upper    floors,    the  670   x  400   x   14   ft.    (average   depth),   having  a 

equipment  having  been   installed  by  the  Ameri-  working   capacity  of  about  24,000,000  gal.     The 

can  Air  Qeaning  Co.,  New  York.    This  appara-  weirs  between  the  successive  basins  are  610  ft. 

tus  is  located  in  the  central  portion  of  the  pump  long.     A  conduit  runs  on  either  side  of  the  sys- 

room,  and   from  the   separators,  a  3-in.  vacuum  tem  of  basins,  allowing  filling  and  drawing  from 

line   extends   to   either   side   of   the   building  to  any   basin    at   will ;    in   practice    the    end    basins 

connect  with  the  two  3-in.  vacuum  risers  in  the  alone   are   used   for   filling.     From   the    drawing 

corridors.     These  risers  are  conveniently  placed  conduit,    the    treated    and    settled    water    passes 

for  reaching  any  of  the  offices  and  at  each  floor  by  a  conduit  7  miles  long  to  the  most  southerly 

there  is  a  i%-in.  branch  connection  ending  in  a  high-service   pumping   station   at   Bissell's    Point, 

i-in.  air  cock  attachment  for  the  sweeper  hose.  where    there    are    four    smaller    storage    basins. 

The  architect  of  the  building  was  Mr.  Cass  and  the  clear  well.  From  the  latter  as  also  from 
Gilbert,  New  York  City,  and  it  was  built  by  the  a  basin  connected  with  the  conduit  at  an  inter- 
John  Pierce  Co.,  general  contractors.  The  power  mediate  point  three  miles  above,  the  high-ser- 
plant,  heating  and  ventilating  and  entire  mechani-  vice  pumps  deliver  the  water  to  storage  reser- 
cal    equipment    was    designed    by    Mr.    Burt    S.  voirs  and  to  the  mains. 

Harrison,  consulting  engineer.  New  York.  The   raw  water  partakes   very  largely  of  the 
character    of   the    Missouri    River   water,   being 

A  Dry-Dock,  1,050  ft.  long  and  114  ft.  wide  ordinarily  so  much  higher  in  turbidity  than  the 

at  the  coping  will  be  built  ct  San  Francisco  by  Mississippi   above   the  confluence   of  the   rivers 

the  San  Francisco  Dry  Dock  Co.,  from  the  plans  that   the   line  of  demarcation   between   the  two 

of  Mr.  Howard  C.  Holmes.  waters    is    plainly   noticeable.     As    showing   the 
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variable  character  of  the  water.  Diagrams  Nos. 
I,  2  and  3  are  introduced,  giving  in  graphic  form 
the  maxima  and  average  for  each  month  of  the 
past  year  of  a  few  prominent  characteristics. 

Fluctuations  in  turbidity  of  2,000  or  more  parts 
per  million  occur  in  April,  June,  July,  September 
and  January;  the  difference  between  maxima 
and  minima  is  less  than  1,000  in  May,  November, 
December  and  March.  The  maximum  turbidities 
for  June  and  July  were  3,600,  for  Septeqiber  and 
January  2,400,  with  a  minimum  of  120  for  Feb- 
ruary. The  year's  average  was  1,248  parts  per 
million. 

Fluctuations  in  suspended  solids  as  deter- 
mined by  weighing  are  even  greater  than 
those  of  turbidity,  being  above  3,000  for  June, 
July  and  January,  about  2,000  for  February  and 
March  and  less  than  1,000  for  four  months.  May, 
October,  November  and  December.  The  maxi- 
mum of  the  year  falls  in  June  5,300  parts  per 
million  or  almost  31  grains  per  gallon,  while 
for  January  it  was  3,678  or  21  grains  per  gallon. 
The  year's  minimum  was  122  parts  per  million 
or  7  grains  per  gallon.  The  monthly  average 
follows  generally  the  curves  of  maxima  and 
minima.  The  year's  average  was  1,205  parts  per 
million  or  about  70  grains  per  gallon. 

The  wide  variation  in  the  character  of  the 
suspended  matter  is  shown  in  Diagram  No.  2. 
From  a  minimum  fineness  of  0.555  in  September 
to  a  maximum  of  2.415  in  January,  with  the 
year's  average  at  0.953,  slightly  less  than  the 
standard  fineness.  The  peaks  of  June  (1.6)  and 
January  (2.4)  mark  flood  stage,  with  conse- 
quently coarser  material  transported. 

The  minimum  alkalinity  of  the  year,  63  parts 
per  million,  occurs  in  January  flood  water,  when 
the  variation  was  more  than  100  parts  per  mil- 
lion. Otherwise  the  monthly  variations  lie  within 
smaller  limits  of  10  to  80  parts  per  million.  The 
average  for  the  other  months  runs  from  107  to 
167  parts  per  million.  The  color  range  is  from 
25  to  71   with   a  yearly  average   of  43. 

Diagram  No.  4  shows  two  typical  cases  of 
fluctuation  in  character  of  the  river  water,  the 
curves  of  this  diagram  having  been  plotted  from 
the  data  in  Table  2.  From  January  17  to  24 
the  river  rose  11. 5  ft.,  with  a  corresponding 
rise  in  turbidity  from  400  to  2,500  parts  per  mil- 
lion, and  a  decline  in  alkalinity  from  137  to  a 
minimum  on  the  23rd  of  63  parts  per  million. 
The  dissolved  solids  declined  from  255  to  138, 
color  fluctuated  irregularly,  but  remained  high 
throughout.  This  is  typical  of  a  seasonable  flood. 
It  was  on  January  19  that  the  coefficient  of  fine- 
ness reached  2.4. 

Table  2.    Typical  Fluctuations  in  Character  of  River 
Water. 

Dissolved 


1907. 

Gauge. 

Turbidity. 

Color.  A 

Ikalinity.  \ 

Solids. 

Jan.  17 

85.8 

400 

45 

137 

255 

18 

88.4 

600 

60 

120 

220 

19 

90.3 

1000 

60 

107 

I9« 

20 

94.0 

ISOO 

60 

104 

21 

96.7 

1800 

65 

80 

138 

22 

97.' 

2400 

55 

5s 

141 

23 

97-3 

2400 

55 

63 

142 

24 

96.9 

2100 

45 

68 

155 

May  27 

86.2 

750 

so 

127 

219 

28 

86.9 

600 

35 

130 

2.l8 

29 

87.0 

1500 

50 

130 

221 

The  other  case  occurred  in  May,  1907,  and 
is  typical  of  the  Missoui-i  habit  of  cutting  a  new 
channel  suddenly.  Accompanying  a  rise  of  o.l 
ft.  comes  an  increase  of  turbidity  from  600  to 
1,500  parts  per  million,  while  the  dissolved  solids, 
alkalinity  and  color  waver  slightly  but  indepen- 
dently of  the  turbidity.  Cases  less  marked  than 
this  latter  one  have  been  of  constant  occurrence 
througout  the  year,  wherein  the  shifting  of  the 
channel  of  the  Missouri  and  of  the  Mississippi 
just  below  their  confluence,  has  caused  similar 
wide  and  sudden  fluctuations. 

It  has  been  stated  already  that  in  the  St. 
Louis  plant  the  removal  of  suspended  matter 
is  accomplished  without  appeal  to  filters.  On 
passing  to  the  first  or  filling  basin  in  the  series 
of    six     previously     mentioned,     the     coagulated 


July  27,  1907. 

water  from  the  distributing  well3  carries  its  nat- 
ural sediment  and  added  coagulum.  Sedimen- 
tation is  so  rapid  that  before  the  first  basin  is 
traversed  the  water  is  very  largely  clarified. 
The  turbidity  is  reduced  to  about  15  parts  per 
million  on  leaving  the  first  basin ;  most  of  the 
suspended  matter  is  fairly  coarse  at  the  first 
weir,  and  drops  out  in  passing  the  succeeding 
basins,  so  that  at  the  third  weir  the  turbidity 
approximates  12,  at  the  fifth  10  or  less.  It  will 
be  understood  that  the  suspended  matter  in  the 
earlier  basins   is  too  coarse   for   accurate  deter- 
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action,  and  not  bacteria  laden,  as  is  the  original 
river  sediment,  it  will  not  be  surprising  that  the 
sudden  decline  in  the  solids  has  accomplished 
the  removal  of  so  large  a  percentage  of  bacteria. 
Most  of  the  original  sediment  and  the  coagulum 
fall  out  in  the  first  half  of  the  first  basin,  leav- 
ing the  deposit  heaviest  about  the  filling  gates. 

Basin  No.  i  was  put  into  commission  Janu- 
ary 8  and  the  March  data  plotted  show  results 
in  the  third  month  of  use.  It  must  be  stated, 
however,  that  the  sewer  of  the  filling  basin  is 
opsned    daily    without    interrupting    its    use,    to 

\Jan 
^y-/7  le  19  so  SI  22  zs  a4 
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treatment,  was  selected  for  presentation  here. 
The  results  obtained  during  this  period  are  given 
in  Tables  5  and  6,  and  are  shown  graphically  in 
Diagrams   Nos.  6,  7  and  8. 

Q>nsideration  of  the  Diagram  No.  8,  makes  it 
evident  that  there  is  no  necessity  for  carrying 
caustic  alkalinity  through  the  basins  to  secure 
satisfactory  bacterial  removals.  Not  only  was 
the  tap  water  free  from  caustic  during  the  period 
under  consideration  (March  4-11),  but  no  caustic 
appeared  in  any  samples  on  passing  weirs  I,  3 
and  5,  save  on  the  gth  and  nth  of  March.    This 
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DiASRAM  No.a 
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Diagram  No.O 
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Diagrams  Showing  Characteristics  of  Raw  and  Treated  Water  at  St.  Louis. 


Diagram  No  © 

Comparison  of  Al^alinitt,  S 
O0LI03  AND  Color  in  R. 
AND  Treated  VW^ter 


mination  by  optical  methods.  Direct  weighing 
of  the  suspended  matter  show  results  which  are 
tabulated  with  other  data  in  Table  3. 

The  figures  given  are  monthly  averages  for 
March,  1907.  The  daily  data  for  the  same  period 
vary  but  slightly  from  the  averages.  In  the 
accompanying  diagram,  No.  S,  these  data  have 
been  reduced  to  a  percentage  basis,  save  the 
color,  which  is  platted  in  parts  per  million. 

Accompanying  a  reduction  of  suspended  mat- 
ter to  less  than  2  per  cent,  the  bacterial  reduc- 
tion through  the  basins  goes  with  almost  even 
progress.  When  it  is  remembered  that  a  portion 
of  the  suspended  matter  carried  over  the  weirs 
is    adventitious,    produced    by   the   softening    re- 


allow    the    lighter    accumulated    flock   and    sedi- 
ment to  flow  out. 

The  March  averages  plotted  in  Diagram  No. 
S  are  representative  of  the  best  working  of  the 
system  and  of  the  best  results  attained;  During 
the  period  January  8  to  March  30  the  average 
removals  were  almost  as  satisfactory,  as  shown 
in  Table  4. 

Table  4.    Average  Bacterial  Removal — Per  Cent. 

E'asin  i.             3.                5.  Tap. 

Jan.,  1907    93-7              96-                 97-4  98.87 

Feb.               95-9             98.4             99-0  98-8 

Mar.              96-'              99-i              99-8  99.88 

As  typical  of  results  through  the  year  a  period 
in  March,  showing  the  character  and  extent  of 
the   changes   in   the   raw   water   effected   by   the 


conclusion  finds  further  support  by  consideration 
of  daily  data  for  the  entire  month,  as  well  as 
the  longer  period,  January  to  March.  It  ap- 
pears, further,  that  removal  of  colon  bacillus  is 
likewise  not  dependent  upon  the  presence  of  free 
lime  through  the  basins,  since  tests  for  coli  were 
negative  throughout  the  week  represented  by 
Diagram  No.  8,  and  also  throughout  the  month. 

Table  6.    Averages  of   Raw  and  Tteated  Water — 


March   4-1  i. 


Alkalinity 


1907. 
Raw. 


Susp.    solids 107 

Color  . 
Calcium 
Magnesium 


46 
40 
22.1 


Bacteria  94000 


Treated. 
42  p.p.m^ 

1.7  " 
10.7  " 
19.4 
10.5 
50 
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Tabu    5.     CouPAKisoK    of    Raw  and   Treateo   Water. 

•  •<»  ^^LjL  _/-_!  «ii„      •  ^  ■  .  ..  Bicarb.  , Bacteria. v 

«07.         g*olt<te.~>        rfolor.-,   r-AIk«.inity.-,    ^Icium.-.        ^M.gnesium.^  .Alka  ty.  Per  cent. 

Y'      .r.«         .„.»',«  '^B         ^  ^  ^  "  T  T  R  T     Removal.  Coli. 

t     Mi.     f2     '?  "'     ♦^     "•?  ***'     "•»     »»••     '     166.000     80     99.94 

i  99«    >-6    45    la    lar    4a    40.8  ai.5    10.7     9.7    o    149,000    70    00.09 

i         no,    1.6    4S    «o    13a    43    40.9  19.3    ii.i    10.7    3     95.500    40    99.9    ... 

8  1087    4.8   4$    la    13a    43    40.0  18.8    15.    10.7    7    48.750    50    99.9 

9  97a    0.0    50    10    134    4a    40.5  17.0    II.I    10.7    8     59.000    40    99.9 

«•         *S         '*         »M         4a         41.5  ao.a         12.5         i,.,       ,0  T . .. 

•  I  903         0.0         45         >o         J33         4a         370  18.6         13.6         10.7       10  34.800         60         99.8 

The  averages  given  for  this  period  differ  but      being  used  throughout  the  experiments  of  each 
■slightly  from  the  averages  for  the  year,  save  n.       series, 
•the    extent   of   the   removal    of    the    magnesium, 

t>.^    :n    >!..    ,^>...i    «...„K..    „t  !,...«  •  I.-  T«A»LE  7.    Results  ok  Couparative  Expekiments  to  De- 

and   m   the  actual   number  of  bacteria   per  cubic  te«».ine   Eppeci   op   Wa«m   Slaking    Water. 

•centimeter,   which   are   unusually   low.  „  ^  = 

The  raw  and   treated  water  at  Bissells'  Point  2  .  •-■         gBc'^ 

<the  Southerly  high-service  station)  for  the  year       Series.       Tank.        -5|(S         B^^S.  Efficiency. 

■averaged   as   follows :  ;|  |^  ji        g  Ew  ti  ^"  ""*■ 

River.         Treated  Water.  a  i  ''Ti^^  ,^?°  70  7 

^HZ^ .-^  1°'  4  .aa  ,56  7a.85 

■l»«iirif    13.1  4.5  3  ,5j  joo  g,  jj 

..,,,.  C  4  "7  J5.1-5  79-35 

being  a  reduction  of  the  calcium  to  54  per  cent.  3  17a  ao8  94.6 

and  of  magnesium  to  57  per  cent,  of  the  original  por  several  months  a  device  has  been  in  use 

content  of  the   raw   water.     In  the   river   water  ,^,h;ch  heats  the  hydrant  water  supplied  for  slak- 

Ihere    is    approximately    aos    parts    per    million  [„g  by  utilizing  the  heat  developed  in  the  slaking 

dissolved   iron ;    in   the   treated  water  0.02   parts  process. 

per  million  dissolved  iron,  while  the  total  iron  xhe  effluent  milk  of  lime  from  the  slaking 
<onteiit  of  the  water  from  the  clear  well  varies  tank  flows  through  a  circular  steel  tank.  A  coil 
irom  ai  to  025  parts  per  million.  Most  of  this  of  2-in.  copper  pipe,  is  submerged  in  this  latter 
is  in  the  form  of  ferric  hydroxide  adherent  to  tank,  the  contents  of  which  are  agitated  by  pad- 
<or  absorbed  by  fine  suspended  siliceous  matter  jies  on  a ,  vertical  shaft.  The  hydrant  water 
and  is  in  Urge  part  carried  down  with  it  in  the  passes  through  this  coil  to  a  head  tank,  its  tern- 
after  reactions,  which  are  still  incomplete  in  perature  being  raised  during  the  passage  from 
<he  clear  well.  60  to  70°  Fahr.  above  the  initial  temperature 
The  coksr  reduction  has  not  been  pushed  be-  of  the  cold  water.  From  the  head  tank  the  hot 
low  an  average  of  ten  because  the  popular  appre-  water  flows  through  adjustable  orifices  to  the 
dation  of  colorless  water  has  not  yet  deteloped  slaking  tanks,  wheie  a  temperature  of  2(0°  Fahr., 
beyond  this  point  in  th<^  scale.  or  more,  has  been  maintained  by  the  heat  of 
With  reference  to  the  matter  of  cost,  it  may  hydration.  In  a  long  series  of  observations  these 
be  said  that  on  an  average  2.13  grains  of  iron  are  representative  temperatures: 
and  7.39  grains  of  lime  have  been  used  and  the 

following  is  the  detailed  cost  per  million  gallons  ^°',^,.         «'^^         J^P'^'^NoT^       ?fnk" 

of  water  treated:  S'  uS  204  200  134 

Iron,  $1442 ;  lime,  $2.454 ;  making  a  total  chem-  5 1  JI4  H^  2°^  J 35 

ical  cost  of  $3.^;  labor,  $0,579;  power,  :^.o64;  ^he  apparatus   has  been   .successfully   operated 

.«provements    $0.02.;    repair    $0.063 ;   produang  ^.^^^  February„and  in  a  slightly  modified  form 
a  total  cost  of  treatment  $4,623  per  million  gal-  »  j   •     ..u       1  c\t. 

_.  r  ^       J       .     .1.  '5   incorporated   in  the  plans   of  the  new  coagu- 

lons   treated.     The   waste   of  water   due   to  the  ,  ,. ,     .   f         t,-  t.   vj     u         u  .1 

..      „     .  .  ,   ,  ..  ,  ^,  .  lating  plant   for   which  bids    have   been    recently 

daily   flushing  out  of   loose   sediment   from   this  ^^^^.^^^       ^^^    suspension    used    is    adapted    to 

filhng  basin,  together  with  that  used  in  flushing  ^^^  individual  tanks.     Two  of  the  slaking  tanks 

out  the  accumulated  deposit  when  the  basins  are  .  ,  t,    ..     •  ..\.      m 

.    .  .       '^,  ,    .,  now  in  use  have  short  pipes  carrvmg  the  effluent 

cleaned    is    approximately    2    per    cent.,  of    the  ,      ;,^  .^,  ^     ,       t-u        t.         Ii    • 

J  to  the  heater  tank.     These  have  their  water  sup- 
amount  pumped.                                                 ,      .  p!y   adjusted   so  that  the  milk   of  lime  has   one 
Some  members  of  the  association  may  be  in-  „„„„j    „r   i;„      •    '    1/    lu       c        *  t      ^ 
.    .  •               ,     ,    ,               •                .     .•  pound    of    lime    m    3^    lb.    of    water.      In    two 
terested    in    a    method    for    continuous    slacking  „.t,^,     u     ■       ^              ca       ^     ■          r  /-       j   o 
,    ..         ,                                           ,  ■  ,     ,         t  others   having   longer   effluent    pipes   of  6  and   8 

of    lime    for    water    treatment    which    has    been  ,.     ^ ,.     ,  c  .  ^       ,/  ■ 

-     ,      .     ,     .        ,  it-,  respectively,  a  suspension  of  i  to  3%  is  main- 
introduced  at  Sl  Louis  during  the  past  year  as  ,.,-„.      t  -  ~     u         ^  •  .  i  .u 

.    .  .       .,  tamed.     Inasmuch  as  it  is  necessary  to  cool  the 

a   result  of   an   investigation   carried   on  by   the  „-ii     „c    i-_      >,  r         -..  j.      .-i.'  ^  -i       1 

.         ..  ,**,  fLj-/  '"'"'    of    ""16    before    it    passes    the    centrifugal 

writer — based    upon    the    heat    of    hydration    of  ,  ^      r         .^  j  j    c       .t- 

,    ,     .  ■      t^  ■  f    L        -11      r  pumps,    the    amount    of    water    needed    for    this 

.me,  and  the  -ncrease  in  efficiency  of  the  milk  of  ^^^^^^^  .^  ^^^^^^^  ^^^^^^^    ^^^.^^  ^^^   p^^^^^ 

lime  produced  by  hot  slaking^  ^     ,    ,  ^.  ,  economical  from  every  point  of  view.     The  esti- 

Pnor  to  this  year  the  method  of  slaking  used .    ,     ^   •  \.   \-        ^\,  ..       i,      i- 

_      ,      .       .^        ,      .        ...  t  ..         ,     .  mated    saving    over    heating   the    water    by    live 

at  St.  Louis  since  the   installation   of  the   plant  ,,.,„  -    „      1    »,  „™ 

*     ,  „  _     ,.  ^      ,  .         .,.  steam  is  nearly  $3,000  per  year. 

was  as  follows:  Cooling  water  from  an  auxiliary  —._    ,.,•..      1  r.^    -      ,.        11  ^     1         t^ 

,  o    T-  .        t      .•  Ihe    residue    left    in    the    slaking    tanks    after 

condenser    ■was    heated    to    120      Fahr.    by    live        •   ,.  „    u  >-  '  .-        •         j        i 

.    .  ,  ,   ,        ,  ,  .  .  sixteen    hours    continuous    operation    is    reduced 

steam,  and  the  water  thus  used  for  slaking,  giv-  ,„  ,  „^  .u       .  ^       C      •  c  1 

,         ,  to  less  than   1   per  cent.,   where  formerly  3  per 
mg    a    maximum    temperature    in    the    tanks    of  .  _.  .  _,,  .i  ^.  c    1. 

,*  „  =       T^     .  r     ,  C6"t^  was  a  minimum.     There  iS  thus  a  further 

about    180  .      During    part    of   the    past    year    a  _       r  ^-  j   1  u       ■      -^  1 

BK-  V       /  economy  of  time  and  labor  in  its   removal. 

higher    initial    temperature    (approximately    100  1 

Fahr.)  was  maintained  for  the  hot-water  supply,  T 
and  a  temperature  of  200°  or  more  in  the  slak-  The  Natal  Government  Railways  in  1906 
•fng  tanks,  since  it  appeared  that  using  the  same  operated  880  miles  of  line,  the  earnings  from 
lime  in  like  slaking  tanks  with  only  the  difference  which  amounted  to  $10,443  pef  mile,  and  the  re- 
-in  the  initial  temperature  of  the  water,  the  effi-  turn  after  paying  for  operation-  and  maintenance, 
•cJency  of  the  effluent  from  a  tank  in  which  a  tem-  $,3,412.80  per  mile.  The  gross  earnings  per  train 
•perature  of  aoo°  Fahr.,  or  more,  prevailed  was  15  mile  were  $1,905.  The  new  lines  constructed  dur- 
•per  cent,  greater  than  when  a  temperature  of  165  ing  the  year  brought  the  total  mileage  of  the 
•to  170°  Fahr.  prevailed.  In  other  words,  a  se-  system  to  1,024  miles,  most  of  which  is  of  the 
Tious  loss  in  efficiency  was  caused  by  the  low  standard  gauge  of  the  colony,  zVi  ft-,  the  re- 
temperature  of  the  water  used.  The  accompany-  maining  mileage  being  2  ft.  gau^e.  Most  of  the 
ing  Table  7  shows  results  of  several  series  of  rail  is  6i-lb.,  though  313  miles  are  laid  with  78-lb. 
comparative  experiments,  the   same  lot  of  lime  rail. 
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Reinforced   Concrete  Abutments  on  the  At- 
lanta, Birmingham  &  Atlantic  B.  B. 


The  bridges  of  the  Atlanta,  Birmingham  &  At- 
lantic R.  R.,  which  has  now  over  300  miles  of  line 
under  construction,  are  of  two  general  types; 
semi-circular  concrete  arches  up  to  30  ft.  in  di- 
ameter, and  for  larger  openings  steel  bridges  on 
plain  concrete  piers  and  reinforced-concrete 
abutments.  The  resident  engineer  on  each  ten 
miles  of  line  determines  the  waterway  required 
for  each  bridge,  either  by  making  a  survey  of 
the  run-off  area  and  calculating  the  required 
waterway  by  Talbot's  formula,  or  by  measuring 
at  the  site  the  stream  section  below  the  high- 
water  line. 

All  bridges  on  the  line  are  founded  either  on 
rock  or  piles.  The  footings  are  started  i  ft.  be- 
low the  pile  tops  and  are  carried  up  to  4  in.  above 
the  top  before  any  reinforcing  bars  are  used, 
thus  forming  a  i6-in.  cap  of  plain  concrete,  in 
which  the  piles  are  imbedded  I   ft. 

The  abutments  are  provided  with  counterforts 
as  shown  in  th"  acrompanying  illustration  of  a 
plan  and  cross-section  of  a  typical  structure.  Ac- 
cording to  Mr.  S.  L.  Morrow,  office  engineer  of 
the  road,  from  whose  paper  published  by  the  En- 
gineering Association  of  the  South,  these  notes 
have  been  taken,  the  ratio  of  base  to  height,  in 
abutments  of  this  character,  must  be  0.5  to  0.55 
in  order  to  make  the  resultant  of  the  external 
forces  intersect  the  middle  third  of  the  base. 
In  calculating  the  pressure  due  to  the  backing, 
the  engineers  of  the  Atlanta,  Birmingham  &  At- 
lantic use  Rankine's  formula :  P  =  J/^  w/i'  where 
P  =  the  total  pressure  on  the  back  of  the  wall 
applied  at  the  lower  1-3  point,  w  =  the  weight 
of  the  backing,  and  h  =  the  height  of  the  wall. 
Th  reinforcement  in  the  counterforts  is,  ac- 
cording to  Mr.  Morrow,  of  great  importance, 
since  the  bars  in  the  back  take  practically  all  the 
bending  moment.  The  bending  moment  is  cal- 
culated at  the  base  and  at  points  one-third  and 
two-thirds  down  from  the  top.  Assuming  that 
the  horizontal  pressure  is  one-third  the  vertical 
for  any  fraction  of  h  down  from  the  top,  the  re- 
sultant will  be  w  h';  where  tv  is  the  weight  of 
the  earth,  the  bending  moment  will  be  />  A  -;-  3,  or 
ty  h'  -H  18.  Assuming  w  to  equal  100  lb.  per 
cubic  foot  of  earth,  the  moment  is  5.5  h'. 

Considering  the  buttress,  together  with  the 
front  wall,  as  a  T  beam,  and  using  as  its  effective 
depth  the  distance  from  the  center  of  the  rear 
bars  to  the  inner  face  of  the  front  wall,  and 
supposing  the  buttresses  to  be  spaced  10  ft.  apart, 
the  bending  moment  for  a  depth  of  14  ft.,  down 
from  the  top  will  be  Af  =  514  X  14'  X  10  = 
T90920  lb.  Supposing  the  effective  depth  of  the 
beam  at  14  ft.  down  to  be  4  ft.,  then  2.3  sq.  in. 
of  reinforcement  will  be  required,  using  a  unit 
stress  of  16,000  lb.  for  the  steel.  In  addition 
to  the  above,  the  horizontal  components  of  the 
live  load  and  the  dead  load,  due  to  the  reaction 
of  the  bridge  on  the  abutment,  must  be  added 
to  the  bending  moment.  The  live  load  is  as- 
sumed at  1,000  lb.  per  square  foot,  and  the  re- 
150,920  ft.  lb.  Supposing  the  effective  depth  of  the 
cific  case.  The  above  calculations  are  repeated 
for  the  other  depths  below  the  surface  and  the 
sectional  area  of  steel  for  each  point  obtained. 
The  bars  should  be  placed  well  in  the  rear  of 
the  counterfort  and  the  bottom  ends  of  them 
hooked  over  the  horizontal  bars  near  the  bottom 
of  the  footing  course.  The  steel  is  calculated  to 
carry  the  entire  overturning  moment  because  the 
concrete  is  placed  in  the  forms  in  horizontal 
courses,  and  may  have  planes  of  cleavage  at  the 
points  where  one  day's  work  joins  another.  Main 
counterforts  are  placed  under  each  bridge  bear- 
ing or  point  of  concentrated  loading.  The  para- 
pet walls  and  face  walls  are  treated  as  slabs  sup- 
ported   by    the    counterforts. 
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The  bridge  seat  proper  receives  no  direct  load, 
since  the  main  buttresses  are  designed  to  car^y 
the  entire  weight  of  the  bridge,  but  it  carries 
a  portion  of  the  overturning  moment  from  the 
parapet  wall  and  this  is  taken  care  of  by  lateral 
reinforcement.  The  bridge  seats  are  heavy 
enough  to  transfer  the  load  to  the  buttresses 
if  the  girders  should  become  displaced  through 
accident. 


Bos^  o//?a// 


Reinforced  Concrete  Abutment. 

The  footing  conrse  is  considered  as  a  beam 
•supported  by  the  counterforts.  The  pressure  is 
greatest  near  the  toe  and  gradually  decreases  un- 
til it  becomes  a  minus  quantity  at  the  back  of 
the  abutment.  The  footing  course  near  the  front 
of  the  abutment  is  therefore  heavily  reinforced, 
and  the  reinforcement  is  decreased  as  the  back 
of  the  footing  course  is  approached.  The  sketch 
given  herewith  shows  the  dimensions  and  pro- 
portions of  one  of  the  typical  abutments. 


Hydranlic  Development  at  West  Buxton,  Me. 

There  is  now  being  installed  at  West  Buxton, 
about  20  miles  west  of  Portland,  Me.,  a  3,000-kw. 
plant  for  the  transmission  of  a  3-phase,  60-cycle, 
30,000  volt  current  to  the  Electric  Lighting  Co., 
at  Portland.  It  will  be  operated  by  hydraulic 
power  developed  in  the  Saco  River  and  involves 
the  construction  of  a  dam  about  300  ft.  long,  33 
ft.  in  extreme  height  and  28  ft.  in  width  at  the 
base,  a  100  x  loo-ft.  power  house,  a  40  x  loo-ft. 
dynamo  house,  with  four  7So-kw.  units,  turbines 
and   other   machinery   required,    a    150- ft.   boom. 


The  dam  is  approximately  perpendicular  to  the 
shore  line  and  has  a  standard  cross  section  with 
curved  crest  and  ogee  face  downstream,  a  verti- 
cal face  upstream,  and  a  depressed  footing  or 
cut-off  wall  at  both  the  up  and  downstream  longi- 
tudinal edges  of  the  foundation.  The  west  end 
of  the  dam  makes  an  oblique  angle  with  a  con- 
crete abutting  wall  which  it  intersects  and  with 
which  it  is  integral,  the  footings  of  this  wall  are 
carried  down  to  rock  'and  it  has  a  maximum 
height  of  10  ft.  with  a  top  width  of  3  ft.  It 
extends  about  100  ft.  upstream  from  the  dam  to 
intersections  with  the  maximum  flow  lines  of  the 
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Loeation  of  Dam  and   Power  House,  with  Sections. 


General  View  of  Dam  and  Power  House. 


a  log-chute,  and  a  50  x  300-ft.  tail  race. 

At  the  site  the  river  has  a  width  of  350  ft.  an 
average  depth  of  3  ft.,  and  a  velocity  of  about 
6  ft.  per  sec.  at  ordinary  stages  of  the  water.  A 
4-span  highway  bridge  formerly  crossed  the  river 
about  100  ft.  below  the  present  dam  and  slightly 
oblique  to  it,  a  crib  dam  crossed  the  river  about 
so  ft.  above  it  and  connected  at  the  east  end 
with  an  old  grist  mill  and  other  buildings  which 
occupied  the  site  of  the  power  house. 


impounded  water  and  is  carried  up  to  a  height 
of  8  ft.  above  the  crest  of  the  dam,  thus  con- 
centrating all  flow  over  the  crest  of  the  dam 
and  protecting  the  bank  on  the  downstream  side. 
The  wall  was  built  in  an  open  cut  with  I  :i 
slopes  and  was  back  filled  on  the  shore  side,  the 
river  side  being  left  unfilled  and  excavated  near 
the  dam  to  a  depth  of  3  ft.  below  the  crest.  At 
the  opposite  end  of  the  dam  a  sluice  n  ft.  wide 
and  2  ft.  deep  below  the  crest  is  built  to  afford 


I02 


THE     ENGINEERING    RECORD. 


Vol.  56,  No.  4. 


a  runway  chute  for  logs  and  slopes  rapidly  down- 
ward to  a  point  about  10  ff.  beyond  the  lower  face 
of  the  dam  where  it  is  below  water  level.  The 
sluice  is  integral  on  the  river  side  with  the  dam 
and  on  the  shore  side  with  the  outer  wall  of 
the  power  house  foundations.  Normally,  the 
sluice  is  opened  and  the  water  discharged  through 
it  somewhat  reduces  the  depth  on  the  crest  of 
the  dam,  but  provision  is  made  for  closing  it 
if  necessary  by  stop  planks  fitting  recesses  in  the 
side  walls  near  the  upper  end. 

The  power  house  foundations  are  of  concrete 
up  to  a  level  75  ft.  above  the  dynamo  floor,  above 
which  the  structure  is  entirely  of  brick  and  steel 
except  on  the  side  towards  the  turbine  chambers, 
which  are  separated  from  the  dynamo  room  by  a 
concrete  wall  extending  8  ft  above  the  crest. 
The  floor  of  the  dj-namo  room  is  13  ft.  below  the 
crest  of  the  dam  and  in  order  to  provide  for  a 
possible  flood  such  as  was  caused  by  an  ice 
gorge  eight  years  ago,  the  windows  and  doors 
are  7J4  ft.  above  the  floor  and  the  walls  are  made 
reasonably  tight  up  to  that  height.  Water  is  ad- 
mitted to  the  turbine  chambers  through  five  rec- 
tangular 16  X  i6-ft.  openings  between  the  four 
longitudinal  interior  foundation  walls  which  are 
extended  about  23  ft  beyond  the  intake  gate 
to  form  piers  with  slightly  inclined  cut  waters 
and  a  concrete  foundation  on  the  solid  rock  22 
ft.  below  the  crest  of  the  dam.  The  piers  sup- 
port on  their  upstream  faces  a  continuous  rein- 
fore^  concrete  girder  with  an  irregular  cross 
section  about  8  ft.  deep  and  7  ft.  wide,  having 
its  lower  surface  2  ft.  below  the  crest  of  the  dam 
to  form  a  sort  of  boom  to  intercept  any  floating 
material  and  also  a  support  for  needles  for  closing 
any  penstock  above  the  gates,  as  well  as  making 
foundations  for  a  future  house  over  gates,  hoists 
and  screens.,   A  depressed  walk  iVi  ft.  wide  and 


and  permits  an  attendant  easily  to  float  the  ice 
which  may  accumulate  against  the  masonry  or 
rack  over  the  edge  of  the  trough  and  thence  push 
it  or  allow  the  current  in  the  trough  to  carry  it 
down  to  the  log  sluice. 

The  floor  of  the  turbine  room  is  made  with 
massive  concrete  arches  without  reinforcement 
which  are  2.5  ft.  thick  at  the  crown  and  are 
carried  by  the  3-ft.  longitudinal  interior  walls 
in  the  plane  of  the  outside  piers  above  men- 
tioned. The  tops  of  these  walls  are  pitched  both 
ways  from  the  centers  to  the  springing  line  so 
as  to  give  radial  surfaces  for  the  skewback 
bearings.  The  footings  of  these  walls  are  car- 
ried down  39  ft.,  below  the  crest  of  the  dam  or 
I  ft.  below  the  level  of  the  main  excavation. 
The  roof  over  the  turbine  room  is  similar  in 
construction  to  its  floor,  but  the  arches  are  only 
I  ft  thick  at  the  crown  and  are  piereced  over 
the  centers  of  the  turbines  with  large  circular 
holes  closed  with  doors  made  with  two  crossed 
courses  of  planks.  This  floor  forms  an  open  plat- 
form between  the  front  wall  of  the  dynamo  house 
and  the  gate  hoist  foundation  which  is  a  hollow 
concrete  parapet  6  ft.  wide  and  7  ft.  high. 


to  the  sluice.  It  is  a  horizontal  concrete  girder 
with  a  T-shaped  cross  section  8  ft.  deep  and  5 
ft.  wide  with  vertical  and  horizontal  webs  respec- 
tively 2  ft.  and  I  ft.  in  thickness.  The  vertical 
web  is  reinforced  by  19  rods  with  areas  of  i  sq. 
in.  spaced  5  in.  apart  lapped  2  ft.  at  joints  and 
located  2  in.  from  the  downstream  face  of  the 
beam.  The  horizontal  web  is  reinforced  by  six 
bars  each  with  an  area  Of  .62  sq.  in.  spaced  6  in. 
apart,  lapped  13  in.  at  joints  and  located  2  in. 
above  its  lower  surface  and  forms  a  walk.  The 
booms  are  supported  on  concrete  piers,  4  ft.  thick, 
with  both  sides  battered  4:1  and  nearly  23  ft. 
apart  on  centers.  The  girder  is  made  continuous 
with  three-panel  lengths  and  butt  joints  for  ex- 
pansion on  the  center  line  of  the  center  pier,  the 
river  abutment,  and  the  last  pier  at  the  shore 
side. 

The  existing  dam  over  100  years  old  was  made 
with  cribs  filled  with  stone  and  although  in  ex- 
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Section  through   Forebay  and  Tailrace. 


Plan  of  Power  House. 


3  ft  above  the  crest  of  the  dam  provides  a  plat- 
form from  which  it  is  easy  to  push  the  debris 
along  the  face  of  the  boom  and  from  which 
needles  may  be  placed.  About  7  ft.  in  the  clear 
downstream  from  this  girder  there  is  a  second 
thin  horizontal  girder  supported  on  the  piers  and 
extending  across  the  full  width  of  the  power 
house.  It  has  a  horizontal  and  inclined  surface 
forming  the  bottom  and  one  side  of  a  trough 
opening  into  the  log  chute.  The  downstream 
side  of  the  trough  is  vertical  and  is  formed  by 
horizontal  planks  separating  it  from  the  gates. 
The  upstream  edge  of  the  trough  is  at  the  level 
of  the  danj  crest  and  forms  a  support  for  the 
inclined  rack  bars  23  ft.  3  in.  long  and  2  in.  apart 
on  centers.  The  feet  of  these  bars  take  bearings 
on  a  concrete  footing  and  they  are  intermediately 
supported  by  three  lines  of  equidistant  horizontal 
I-beams.  A  timber  platform  is  carried  by  trans- 
verse I-beams  4  ft  above  the  top  of  the  trough 


The  entire  area  of  the  dynamo  room  is  com- 
manded by  a  traveling  crane  of  34^  ft.  span, 
and  is-tons  capacity,  with  its  rails  5  ft  clear 
of  the  lower  ends  of  the  20-in.  roof  beams  7  ft. 
8  in.  apart  on  centers  which  are  pitched  about 
I  in  36  and  carry  a  continuous  4-in.  slab  of  con- 
crete, reinforced  by  No.  10  expanded  metal  with 
3-in.  meshes  and  covered  with  tar  and  gravel. 

The  intakes  are  closed  by  vertical  wooden 
gates  made  with  4-in.  horizontal  planks  with 
pairs  of  8  X  lo-in.  vertical  lifting  beams  bolted, 
keyed  and  X-braced  to  them  and  provided  with 
cast-iron  racks  engaging  pinions  operated  by  hand 
from  the  deck  above.  Many  logs  are  run  down 
the  river  and  are  diverted  from  the  power  house 
by  the  main  boom  which  extends  from  the  log 
sluice  to  the  river  bank  at  a  point  about  no  ft. 
upstream,  thus  making  an  angle  of  about  45  deg. 
with  the  face  of  the  power  house  and  facilitating 
the  movement  of  logs  and  other  drifting  material 


cellent  preservation  was  so  leaky  that  all  the  silt 
and  sediment  had  washed  through  it  from  the 
pond  above.  It  was  made  tight  with  sand  bags 
put  in  place  by  divers  and  the  crest  was  raised 
5  ft.  with  flash  boards  supported  .on  triangular 
wooden  frames,  the  west  end  being  torn  out  to 
take  the  flow.  A  low  earth  dam  or  dyke  shteted 
on  the  lower  side,  was  built  nearly  across  the 
river  below  the  site  of  the  new  dam  and  the 
river  diverted  to  a  channel  near  the  west  bank 
by  a  cofferdam  200  ft  long  on  the  east  side  of 
the  channel  parallel  to  the  shore  line  and  con- 
necting the  old  dam  and  the  dike  below.  It  was 
made  with  timber  cribs,  15  ft  high,  12  ft.  long 
and  i6  ft  wide  floated  to  place,  filled  with  sand 
and  sheeted  with  3-in.  tongue  and  groove  ver- 
tical planks.  The  area  between  the  dams  was 
drained  and  kept  dry  with  a  single  pulsometer 
and  a  6-in.  steam  pump.  The  surface  of  the 
granite  rock  was  found  smooth  and  regular,  but 
on  account  of  the  deep  seams  it  contained  was 
excavated  with  steam  drills  and  dynamite  to  a 
depth  of  4  to  8  ft.  for  the  footings  of  the  new 
dam. 

A  concrete  platform  33  ft.  above  the  river  bot- 
tom was  built  on  falsework  trestle  bents  at  the 
level  of  the  highway  on  the  east  bank  of  the 
river.  Stone  from  the  excavation  was  broken  in 
a  Gates  crusher  and  stored  in  a  i,ooo-yd.  pile  on 
the  opposite  side  of  the  road  from  the  plaftorm, 
where  sand  and  gravel  were  also  delivered  by 
wagons.  Cement  was  stored  in  adjacent  build- 
ings and  all  of  the  material  was  delivered  by 
wheel-barrows  to  the  center  of  the  platform  where 
they  were  measured  and  chuted  through  trap 
doors  to  two  Smith  mixers  under  the  platform 
which  delivered  the  concrete  to  i-yd.  bottom  dump 
steel  buckets  on  flat  cars  on  a  2-ft  track  on  a 
service  platform  about  400  ft.  long  and  16  ft. 
above  the  bottom  of  the  river.  The  concrete 
was  delivered  to  six  guyed  derricks  with  S-ton, 
60-ft.  booms  which  commanded  the  entire  length 
of  the  dam  and  handled  the  forms  and  all  ma- 
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terials.  They  were  operated  by  Lidgerwood  dou- 
ble drum  engines  and  handled  a  maximum  of 
about  200   yd.   of   concrete   daily. 

The  concreting  was  carried  on  without  inter- 
ruption during  the  coldest  weather  and  when  the 
temperature  was  as  low  as  minus  47°.  The  only 
precautions  taken  were  to  mix  the  concrete  with 
hot  water  and  to  soak  the  broken  stone  in  a  hot 
water  tank  large  enough  for  two  i-yd.  skips  and 
heated  by  exhaust  steam  from  the  steam  engine 
and  live  steam  from  the  hoisting  engine  boilers. 
Although  the  sand  was  used  cold,  the  concrete 
was  so  hot  when  first  mixed  that  sometimes  the 
men  could  scarcely  walk  in  it  with  rubber  boots. 
It  was  covered  at  night  with  tarpaulins  and  in  the 
morning  was   found   still   moist  and  unfrozen. 

The  dam  was  made  in  alternate  sections  40  ft. 
long,  bonded  together  with  four  vertical  triangular 
I2xi2-in.  keys  18  in.  apart  in  the  clear.  They 
terminated  2  ft.  below  the  upper  surface  of  the 
dam. 

Derrick  stones  up  to  i  yd.  in  volume  were  bed- 
ded in  the  concrete  and  formed  about  30  per  cent, 
of  its  mass.     Care  was  taken  in  filling  the  molds 
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Nichols,    superintendent    of   construction. 

The  Loring  N.  Farnum  Co.  are  subcontractors 
for  the  dam  and  power  house. 

The  turbines  are  supplied  by  the  S.  Morgan 
Smith  Co.  ;the  electrical  apparatus  by  the  Gen- 
eral Elec.  Co.,  and  the  water  wheel  governors  by 
the  Lombard-Replogle  Co. 


Power  Plant  of  a  Paper  Mill. 

What  electricity  will  do  in  improving 
conditions  in  paper  production  is  well  shown  in 
the  new  works  of  the  Willamette  Pulp  &  Paper 
Co.,  at  Oregon  City.  The  company's  first  mill 
was  built  at  a  2S-ft.  fall  in  the  Willamette  River. 
The  location  was  not  particularly  good  for  manu- 
facturing and  since  the  development  of  electric 
power  transmission  and  shop  operation  it  has 
become  possible  to  build  the  new  mill  1,000  ft. 
from  the  falls  and  drive  it  by  motors  receiving 
current  from  a  turbine-driven  unit  at  the  old 
mill.  In  this  way  it  has  become  possible  to 
develop  750  h.-p.  additional  at  the  falls  and  to 
use  it  at  the  most  advantageous  site.    The  tur- 
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Eeport  of  the  British  Joint  Committee  on  Be- 
inforced  Concrete. 


In  October,  1905,  the  Royal  Institute  of  British 
Architects  invited  a  number  of  leading  or- 
ganizations and  government  departments  inter- 
ested in  reinforced  concrete  to  appoint  representa- 
tives on  a  joint  committee  to  draw  up  rules  for 
the  guidance  of  architects  for  the  use  of  rein- 
forced concrete.  Up  to  that  time,  there  had  been 
no  authoritative  rules  prepared  in  the  country, 
owing  to  the  practical  prohibition  of  reinforced 
concrete  for  complete  buildings  by  the  ordinary 
building  regulations.  Only  railway  and  dock  com- 
panies and  other  bodies  exempt  from  these  re- 
strictions had  been  able  to  avail  themselves  of 
this  method  of  construction.  The  committee  was 
made  up  of  the  following  members :  Royal  In- 
stitute of  British  Architects,  Sir  Henry  Tanner, 
chairman,  Messrs.  T.  Walmisley,  William  Dunn, 
Max  Clarke  and  H.  D.  Searles-Wood ;  District 
Surveyors'  Association,  Messrs.  Thomas  H.  Wat- 
son and  E.  D.  Drury;  Institute  of  Builders, 
Messrs.  B.  I.  Greenwood  and  Frank  May;   Mu- 


Mould  for  One   Section   of  Dam. 


Offsets  and  Recesses  for  Bonding  Sections. 


to  complete  a  horizontal  course  over  the  whole 
surface  each  day,  a  requirement  which  necessi- 
tated the  men  sometimes  working  from  12  to 
14  hr. ;  corresponding  heights  of  from  3  to  8  ft. 
a  day  were  secured  according  to  whether  the 
work  was  at  the  base  or  the  top  of  the  dam. 
Successive  courses  were  bonded  together  by  large 
stones  imbedded  in  the  surface  so  as  to  project 
half-way  above  the  top  of  the  lower  course  and 
tooth  with  the  upper  course.  The  forms  were 
built  of  2-in.  square  edged  dressed  pine  planks 
and  were  not  interchangeable,  being  knocked  down 
as  each  one  was  stripped  and  rebuilt  for  the 
next. 

The  contract  was  awarded  Aug.  20,  1906,  and 
work  at  the  site  was  commenced  Sept.  i,  and 
has  been  carried  on  continuously  ever  since  and 
the  concrete  work  is  now  completed  with  the 
exception  of  two  40-ft.  sections  of  the  dam  at  the 
waste  channel.  Conditions  have  been  favorable 
and  low  water  has  prevailed  except  during  the 
spring  freshet,  when  the  discfiarge  amounted  to 
about  12,000  cu.  ft.  per  second.  The  principal  quan- 
tities include  150.000  ft.  board  measure  of  lumber 
in  the  forms,  25,000  cu.  yd.  of  excavation,  and 
11,000  yd.  of  concrete  made  with  Atlas  and  Vul- 
canite Portland  cement.  About  400  men  were  em- 
ployed on  the  work  during  the  fall,  until  it  was 
seen  that  it  would  be  impossible  to  complete  the 
dam  before  the  ice  went  out  in  the  spring,  and 
at  Christmas  the  force  was  reduced  to  200  men 
and  maintained  at  that  figure  during  the  winter. 
J.  G.  White  &  Co.  are  the  contractors,  Mr.  A. 
S.  Crane,  chief  hydraulic  engineer,  and  Mr.  C.  H. 


bine  is  rated  at  1,000  h.-p.  and  was  built  by  the 
Piatt  Iron  Works;  it  is  direct-connected  to  a 
6oo-kw.,  3-phase,  600-volt  General  Electric  gen- 
erator, and  power  is  transmitted  directly  at  the 
generator  voltage.  The  machinery  in  the  mill 
is  driven  mainly  on  the  group  system  by  induc- 
tion motors.  A  200-h.-p.  motor  drives  a  12  x 
i3-in.  chipper,  a  chip  separator,  a  saw-dust  con- 
veyor and  a  chip  elevator.  A  200-h.-p.  motor 
drives  three  pumps  and  four  beaters ;  owing  to 
the  large  starting  effort  retjuired  for  the  beat- 
ers, a  friction  clutch  is  inserted  in  the  line  shaft 
so  that  the  motor  can  come  up  to  speed  without 
load  and  then  take  the  load  gradually  by  means 
of  the  clutch.  A  loo-h.-p.  motor  drives  two 
chest  agitators  and  three  pumps,  and  another 
motor  of^  equal  rating  runs  the  Jordan  engine. 
A  50-h.-p.  motor  drives  four  wet  machines  and 
three  Decker  machines.  Motor  operation  is  not 
used  with  the  iS2-in.  paper  machine,  since  the 
drying  cylinders  require  a  large  amount  of  steam 
for  warming  purposes  and  a  65o-h.-p.  non-con- 
densing engine  furnishes  the  most  economical 
operation,  as  the  exhaust  can  be  used  for  warming. 


A  Horizontal  Expansion  Joint  has  been  pro- 
vided between  the  top  of  the  Wachusett  dam  and 
the  granolithic  surfacing  above  it,  which  aver- 
ages S54  in.  in  thickness.  This  was  done  by 
covering  the  top  of  the  dam  with  powdered  mica, 
which  prevented  the  adhesion  of  the  two  sur- 
faces. The  granolithic  pavement  is  in  squares 
about  9  ft.  9  in.  on  a  side,  with  J^-in.  joints  filled 
with  asphaltum. 


nicipal  and  County  Enginers'  Association,  Messrs. 
A.  E.  Collins  and  J.  W.  Cockrill ;  War  Office, 
Col.  C.  B.  Mayne,  vice-chairman,  and  Major  fe.  M. 
Paul ;  Admiralty,  Mr.  C.  H.  Colson ;  special  mem- 
bers. Prof.  W.  C.  Unwin,  vice-chairman,  Mr. 
Charles  F.  Marsh  and  Col.  F.  Winn.  The  aim 
of  this  committee  was  to  produce  a  good  working 
guide,  laying  down  the  necessary  conditions  and 
stating  safe  rules  for  a  proper  disposition  of  the 
parts  of  a  reinforced  concrete  structure.  Pre- 
viously every  specialist  in  the  country  made  his 
own  rules  and  the  margin  of  safety  was  occa- 
sionally cut  too  fine.  In  preparing  its  rules,  the 
committee  endeavored  to  avoid  giving  any  prefer- 
ence to  patented  systems  and  materials,  and  con- 
fined itself  to  stating  principles  for  all  kinds  of 
structures  reinforced  with  ordinary  bars.  The 
report  reads  as  follows: 

I.  Reinforced  concrete  is  used  so  much  in 
building  and  engineering  construction  that  a  gen- 
eral agreement  on  the  essential  requirements  of 
good  work  is  desirable.  The  proposals  which 
follow  are  intended  to  embody  these  essentials, 
and  to  apply  generally  to  all  systems  of  rein- 
forcement. 

Good  workmanship  and  materials  are  essen- 
tial in  reinforced  concrete.  With  these  and  good 
design  structures  of  this  kind  appear  to  be 
trustworthy.  It  is  essential  that  the  workmen  em- 
ployed should  be  skilled  in  this  class  of  construc- 
tion. Very  careful  superintendence  is  required 
during  the  execution  of  the  work  in  regard  to — 

(a)  The  quality,  testing  and  mixing  of  the 
materials. 


104 


THE     ENGINEERING     RECORD. 


Vol.  s6,  No.  4. 


(6)  The  sizes  and  positions  of  the  reinforce- 
ments. 

(f)  The  construction  and  removal  of  center- 

(tf)  The  laying  of  the  material  in  place  and 
the  thorough  punning  of  the  concrete  to  ensure 
solidity  and  freedom  from  voids. 

If  the  metal  skeleton  be  properly  coated  with 
cement,  and  the  concrete  be  solid  and  free  from 
voids,  there  is  no  reason  to  fear  decay  of  the 
reinforcement  in  concrete  of  stone,  gravel,  cinder, 
coke-breeze,  etc.,  made  with  clean,  fresh  water. 

3.  The  By-Laws  regulating  building  in  this 
country  require  external  walls  to  be  in  brick, 
or  stone,  or  concrete  of  certain  specified  thick- 
nesses. In  some  places  it  is  in  the  power  of  the 
local  authorities  to  permit  a  reduced  thickness  of 
concrete  when  it  is  strengthened  by  metal ;  in 
other  districts  no  such  power  has  been  retained. 
We  are  of  opinion  that  all  By-Laws  should  be  so 
altered  as  to  expressly  include  reinforced  con- 
crete amongst  the  recognized  forms  of  construc- 
tjoa 

A  section  should  be  added  to  the  By-Laws  de- 
claring that  when  it  is  desired  to  erect  buildings 
in  reinforced  concrete  complete  drawings  show- 
ing all  details  of  construction  and  the  sizes  and 
positions  of  reinforcing  bars,  a  specification  of 
the  materials  to  be  used  and  proportions  of  the 
concrete,  and  the  necesary  calculations  of  strength 
based  on  the  rules  contained  in  this  report,  signed 
by  the  person  or  persons  responsible  for  the  de- 
sign and  execution  of  the  work,  shall  be  lodged 
with  the  local  authority. 

3.  (o)  Floors,  walls  and  other  constructions  in 
steel  and  concrete  formed  of  incombustible  mate- 
rials prevent  the  spread  of  fire  in  varying  de- 
grees according  to  the  composition  of  the  con- 
crete, the  thickness  of  the  parts,  and  the  amount 
of  cover  given  to  the  metal. 

(fc)  Experiment  and  actual  experience  of  fires 
show  that  concrete  in  which  limestone  is 
used  for  the  aggregate  is  disintegrated,  crum- 
bles and  loses  coherence  when  subjected 
to  verj'  fierce  fires,  and  that  concretes  of 
gravel  or  sandstones  also  suffer,  but  in  a 
rather  less  degree.  The  smaller  the  aggre- 
gate the  less  the  injury.  The  metal  reinforcement 
in  such  cases  generally  retains  the  mass  in  posi- 
tion, but  the  strength  of  the  part  is  so  much 
diminished  that  it  must  be  renewed.  Concrete  in 
which  coke-breeze,  cinders  or  slag  forms  the 
aggregate  is  only  superficially  mjured,  does  not 
lose  its  strength,  and  in  general  may  be  repaired. 
Concrete  of  broken  brick  suffers  more  than  cinder 
concrete  and  less  than  gravel  or  stone  concrete. 

(c)  The  material  to  be  used  in  any  given  case 
should  be  governed  by  the  amount  of  fire  re- 
sistance required  as  well  as  by  the  cheapness  of, 
or  the  facility  of  procuring,  the  aggregate. 

(d)  Rigidly  attached  web  members,  loose  stir- 
rups, bent-up  rods,  or  similar  means  of  connect- 
ing the  metal  in  the  lower  or  tension  sides  of 
tieams  or  floor  slabs  (which  sides  suffer  most  in- 
jury in  case  of  fire)  with  the  upper  or  compres- 
sion sides  of  beams  or  slabs  not  usually  injured 
are  very  desirable. 

(e)  For  main  beams  a  covering  of  1]^  to  2 
in.  of  concrete  over  the  metal  reiijforcement  ap- 
pears from  experience  in  actual  fires  to  afford 
ample  protection  to  the  structural  parts.  In  floor 
i\abi  the  cover  required  may  be  reduced  to  I 
in.  All  angles  should  be  rounded  or  splayed  to 
prevent  spalling  off  under  heat. 

(f)  More  perfect  protection  to  the  structure  is 
required  under  very  high  temperature,  and  in 
the  most  severe  conditions  it  is  desirable  to  cover 
the  concrete  structure  with  fire-resisting  plaster- 
ing which  may  be  easily  renewed.  Columns  may 
be  covered  with  coke-breeze  concrete,  terra-cotta, 
or  other  fire-resisting  facing. 

Materials. — 4.  Only  Portland  cement  complying 
with  the  requpirements  of  the  specification  adopt- 


ed by  the  British  Engineering  Standards  Com- 
mittee should  be  employed;  in  general  the  slow- 
setting  quality  should  be  used.  Every  lot  of  ce- 
ment delivered  should  be  tested,  and  in  addition 
the  tests  for  soundness  and  time  of  setting,  which 
can  be  made  without  expensive  apparatus,  should 
be  applied  frequently  during  construction.  The 
cement  should  be  delivered  on  the  works  in  bags 
or  barrels  bearing  the  maker's  name  and  the 
weight  of  the  cement  contained. 

5.  The  sand  should  be  composed  of  hard  grains 
of  various  sizes  up  to  particles  which  will  pass  a 
quarter-inch  square  mesh,  but  of  which  at  least 
75  per  cent,  should  pass  J^-in.  square  mesh.  Fine 
sand  alone  is  not  so  suitable,  but  the  finer  the 
sand  the  greater  is  the  quantity  of  cement  re- 
quired for  equal  strength  of  mortar.  It  should 
be  clean  and  free  from  ligneous,  organic  or 
earthy  matter.  The  value  of  a  sand  cannot  al- 
ways be  judged  from  its  appearance,  and  tests 
of  the  mortar  prepared  with  the  cement  and  the 
sand  proposed  should  always  be  made.  Washing 
sand  does  not  always  improve  it,  as  the  finer  par- 
ticles which  may  be  of  value  to  the  compact- 
ness and  solidity  of  the  mortar  are  carried  away 
in  the  process. 

6.  The  aggregate,  consisting  of  gravel,  hard 
stone,  or  other  suitable  material,  should  be'  clean 
and  angular,  varied  in  size  as  much  as  possible 
between  the  limits  of  size  allowed  for  the  work. 
In  all  cases  material  which  passes  a  sieve  of  a 
%-m.  square  mesh  should  be  reckoned  as  sand, 
the  maximum  allowable  size  is  usually  J^  in. 
The  maximum  limit  must  always  be  such  that  the 
aggregate  can  pass  between  the  reinforcing  bars 
and  between  these  and  the  centering.  The  sand 
should  be  separated  from  the  gravel  or  broken 
stone  by  screening  before  the  materials  are  meas- 
ured, ^f 

7.  In  all  cases  the  proportions  of  the  cement, 
sand  and  aggregate  should  be  separately  specified 
in  volumes. 

As  the  strength  and  durability  of  reinforced 
concrete  structures  depend  mostly  on  the  con- 
crete being  properly  proportioned,  it  is  desir- 
able that  in  all  important  cases  tests  should  be 
made  as  described  herein  with  the  actual  materials 
that  will  be  used  in  the  work  before  the  detailed 
designs  for  the  work  are  prepared. 

In  no  case  should  less  dry  cement  be  added  to 
the  sand  when  dry  than  will  suffice  "to  fill  its 
interstices,  but  subject  to  that  the  proportions 
of  the  sand  and  cement  should  be  settled  with 
reference  to  the  strength  required,  and  the  volume 
of  mortar  produced  by  the  admixture  of  sand 
and  cement  in  the  proportions  arranged  should 
be  ascertained. 

The  interstices  in  the  aggregate  should  be 
measured  and  at  least  sufficient  mortar  allowed 
to  each  volume  of  aggregate  to  fill  the  interstices 
and  leave  at  least   Jo  per  cent,  surplus. 

For  ordinary  work  a  proportion  of  one  part 
cement  to  two  parts  sand  will  be  found  to  give 
a  strong,  practically  watertight  mortar,  but  where 
special  watertightness  or  strength  is  required  the 
proportion  of  cement  must  be  increasejl. 

The  amount  of  cement  added  to  the  aggre- 
gate should  be  determined  on  the  work  by  weight. 
The  weight  of  a  cubic  foot  of  cement  for  the  pur- 
pose of  proportioning  the  amount  of  cement  to 
be  added  may  be  taken  at  90  lbs. 

8.  The  metal  used  should  be  steel  having  the 
following  qualities : — 

(a)  An  ultimate  strength  of  not  less  than 
60,000  lb.  per  square  inch. 

(h)  An  elastic  limit  of  not  less  than  50  per 
cent.,  or  more  than  60  per  cent,  of  the  ultimate, 

(c)  An  elongation  of  not  less  than  22  per 
cent,  in  the  lengths  stated  below. 

(d)  It  must  stand  bending  cold  180°  to  a 
diameter  of  the  thickness  of  pieces  tested  without 
fracture  on  outside  of  bent  portion. 

In  the  case  of  round  bars  the  elongatiov  should 


not  be  less  than  22  per  cent.,  measured  on  a 
gauge-length  of  eight  diameters.  In  the  case  of 
bars  over  one  inch  in  diameter  the  elongation  may 
be  measured  on  a  gauge-length  of  four  diameters, 
and  should  then  be  not  less  than  27  per  cent.  For 
other  sectional  material  the  tensile  and  elonga- 
tion tests  should  be  those  prescribed  in  the  Brit- 
ish Standard  Specification  for  Structural  Steel. 

Before  use  in  the  work  the  metal  must  be  clean 
and  free  from  scale  or  loose  rust.  It  should  not 
be  oiled  or  painted,  but  a  wash  of  thick  Portland 
cement  grout  is  desirable. 

Welding  should  in  general  be  forbidden ;  if 
it  is  found  necessary,  it  should  be  at  points  where 
the  metal  is  least  stressed,  and  it  should  never  be 
allowed  without  the  special  sanction  of  the  archi- 
tect or  engineer  responsible  for  the  design. 

The  reinforcement  ought  to  be  placed  and  kept 
exactly  in  the  positions  marked  on  the  drawings, 
and,  apart  from  any  consideration  of  fire  resist- 
ance, ought  not  to  be  nearer  the  surface  of  the 
concrete  at  any  point  than  I  in.  in  beams  and 
]/2  in.  in  floor  slabs  or  other  thin  structures. 

9.  In  all  cases  the  concrete  should  be  mixed 
in  small  batches  and  in  accurate  proportions,  and 
should  be  laid  as  rapidly  as  possible. 

When  the  materials  are  mixed  by  hand  they 
are  to  be  turned  over  and  thoroughly  mixed  on 
a  clean  platform  until  the  color  of  the  cement 
is  uniformly  distributed  over  the  aggregate. 

Whenever  practicable  the  concrete  should  be 
mixed  by  machinery. 

10.  The  thickness  of  loose  concrete  that  is  to 
be  punned  should  not  exceed  3  in.  before  punning, 
especially  in  the  vicinity  of  the  reinforcing  metal. 
Special  care  is  to  be  taken  to  ensure  perfect  con- 
tact between  the  concrete  and  the  reinforcement, 
and  the  punning  to  be  continued  till  the  con- 
crete is  thoroughly  consolidated.  Each  section  of 
concreting  should  be  as  far  as  possible  com- 
pleted in  one  operation;  when  this  is  impracti- 
cable, and  work  has  to  be  recommenced  on  a 
recently  laid  surface,  it  is  necessary  to  wet  the 
surface;  and  where  it  has  hardened  it  must  be 
hacked  off,  swept  clean,  and  covered  with  cement 
grout.  Work  should  not  be  carried  on  when  the 
temperature  is  below  34°  Fahr.  The  concrete 
when  laid  should  be  protected  from  the  action  of 
frost,  and  shielded  against  too  rapid  drying  from 
exposure  to  the  sun's  rays  or  winds,  and  kept 
well  wetted.  All  shaking  and  jarring  must  be 
avoided.  The  efficiency  of  the  structure  depends 
chiefly  on  the  care  with  which  the  laying  is  done. 

The  amount  of  water  to  be  added  depends  on 
the  temperature  at  the  time  of  mixing,  the  ma- 
terials, and  the  state  of  these,  and  other  factors, 
and  no  recommendation  has  therefore  been  made. 
Sea-water  should  not  be  used. 

11.  The  centering  must  be  of  such  dimensions, 
and  so  constructed,  as  to  remain  rigid  and  un- 
yielding during  the  laying  and  punning  of  the 
concrete.  It  must  be  so  arranged  as  to  permit 
of  easing  and  removal  without  jarring  the  con- 
crete. Provision  should  be  made  wherever  prac- 
ticable for  splaying  or  rounding  the  angles  of  the 
concrete.  Timber  when  used  for  centering  may 
be  advantageously  limewashed  before  the  con- 
crete is  deposited. 

12.  The  time  during  which  the  centres  should 
remain  up  depends  on  various  circumstances,  such 
as  the  dimensions  or  thickness  of  the  parts  of 
the  work,  the  anfbunt  of  water  used  in  mixing, 
the  state  of  the  weather  during  laying  and  set- 
ting, etc.,  and  must  be  left  to  the  judgment  of 
the  person  responsible  for  the  work.  The  cas- 
ing for  columns,  for  the  sides  of  beams,  and  for 
the  soffits  of  floor  slabs  not  more  than  4  ft.  span 
must  not  be  removed  under  eight  days ;  soffits 
of  beams  and  of  floors  of  greater  span  should 
remain  up  for  at  least  fourteen  days,  and  for 
large  span  arches  for  at  least  twenty-eight  days. 
The  centering  of  floors  in  buildings  which  are 
not   loaded   for   some   time   after   the   removal   of 
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same  may  be  removed  in  a  short  time;  the  cen- 
tering for  structures  which  are  to  be  used  as 
soon  as  completed  must  remain  in  place  much 
longer.  If  frost  occurs  during  setting,  the  time 
should  be  increased  by  the  duration  of  the  frost. 

13.  Before  the  detailed  designs  for  an  important 
work  are  prepared,  and  during  the  execution  of 
such  a  work,  test  pieces  of  concrete  should  be 
made  from  the  cement,  sand  and  aggregate  to 
be  used  in  the  work,  mixed  in  the  proportions 
specified.  These  pieces  should  be  either  cubes  of 
not  less  than  4  in.  each  way,  or  cylinders  not  less 
than  4  in.  diameter,  and  of  a  length  not  less  than 
the  diameter.  They  should  be  prepared  in  moulds, 
and  punned  as  described  for  the  work.  Not  less 
than  four  cubes  or  cylinders  should  be  used  for 
each  test,  which  should  be  made  twenty-eight 
days  after  moulding.  The  pieces  should  be  tested 
by  compression,  the  load  being  slowly  and  uni- 
formly applied.  The  average  of  the  results  should 
be  taken  as  the  strength  of  the  concrete  for  the 
purposes  of  calculation,  and  in  the  case  of  con- 
crete made  in  proportions  of  i  cement,  2  sand, 
4  hard  stone,  the  strength  should  not  be  less  than 
2,400  lb.  per  square  inch. 

Loading  tests  on  the  structure  itself  should 
not  be  made  until  at  least  two  months  have 
elapsed  since  the  laying  of  the  concrete.  The 
test  load  should  not  exceed  one  and  a  half  times 
the  accidental  load.  Consideration  must  also  be 
given  to  the  action  of  the  adjoining  parts  of  the 
structure  in  cases  of  partial  loading.  In  no  case 
should  any  test  load  be  allowed  which  would 
cause  the  stress  in  any  part  of  the  reinforcement 
to  exceed  two-thirds  of  that  at  which  the  steel 
reaches  its  elastic  limit. 

Methods  of  Calculation. — i.  In  designing  any 
structure  there  must  be  taken  into  account: — 

(o)   The  weight  of  the  structure. 

(b)  Any  other  permanent  load,  such  as  floor- 
ing, plaster,  etc. 

(c)  The  accidental  load.  By  "accidental"  load 
is  meant  the  imposed  load  additional  to  the 
weight  of  the  structure  for  which  the  structure 
is  calculated. 

(rf)  In  some  cases  also  an  allowance  for  vi- 
bration and  shock. 

Of  all  probable  distributions  of  the  load,  that 
is  to  be  assumed  in  calculation  which  will  cause 
the  greatest  straining  action. 

The  weight  of  the  concrete  and  steel  struc- 
ture may  be  taken  at  150  lb.  per  cubic  foot. 

In  structures  subjected  to  very  varying  loads 
and  more  or  less  vibration  and  shock,  as,  for  in- 
stance, the  floors  of  public  halls,  factories,  or 
workshops,  the  allowance  for  shock  may  be  taken 
equal  to  half  the  accidental  load..  In  structures 
subjected  to  considerable  vibration  and  shock, 
such  as  floors  carrying  machinery,  the  roofs  of 
vaults  under  passage  ways  and  courtyards,  the  al- 
lowance for  shock  may  be  taken  equal  to  the  acci- 
dental load. 

In  the  case  of  columns  or  piers  in  buildings, 
which  support  three  or  more  floors,  the  load  at 
different  levels  may  be  estimated  in  this  way. 
For  the  part  of  the  roof  or  top  floor  supported, 
the  full  accidental  load  assumed  for  the  floor 
and  roof  is  to  be  taken.  For  the  next  floor  be- 
low the  top  floor  lo  per  cent,  less  than  the  acci- 
dental load  assumed  for  that  floor.  For  the  next 
floor  20  per  cent,  less,  and  so  on  to  the  floor 
at  which  the  reduction  amounts  to  50  per  cent, 
of  the  assumed  load  on  the  floor.  For  all  lower 
floors  the  accidental  load  on  the  columns  may  be 
taken  at  50  per  cent,  of  the  loads  assumed  in 
calculating  those  floors. 

2.  Spans  may  be  taken  as  follcws :  For  beams 
the  distance  from  centre  to  centre  of  bearings. 
For  slabs  supported  at  the  ends,  the  clear  span 
+  the  thickness  of  slab.  For  slabs  continuous 
over  more  than  one  spaa  the  distance  from  cen- 
tre to  centre  of  beams. 

3.  In  the  most  ordinary  case  of  a  uniformly  dis- 
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tributed  load  of  w  lbs.  per  inch  run  of  span  the 
bending  moments  will  be  as  follows : 

(o)  Beam  or  slab  simply  supported  at  the  ends. 
Greatest  bending  moment  at  centre  of  span  of  / 
inches  is  equal  to  w  P/S  inch-lbs. 

(6)  Beam  continuous  over  several  spans,  or 
encastre  or  fixed  in  direction  at  each  end.  The 
greatest  bending  moments  are  at  the  ends  of  the 
span,  and  the  beam  should  be  reinforced  at  its 
upper  side  near  the  ends.  If  continuity  can  be 
perfectly  relied  on,  the  bending  moment  at  the 
centre  of  the  span  is  w  l'/24,  and  that  over  the 
supports  —  w  ?/\2.  If  the  continuity  is  in  any 
way  imperfect,  the  bending  moment  at  the  cen- 
tre will  in  general  be  greater,  and  that  at  the 
supports  less,  but  the  case  is  a  very  indefinite 
one.  It  appears  desirable  that  generally  in  build- 
ing « construction  the  centre  bending  moment" 
should  not  be  taken  less  than  w  P/\2.  The  bend- 
ing moment  at  the  ends  depends  greatly  on  the 
fixedness  of  the  ends  in  level  and  direction. 
When  continuity  and  fixing  of  the  ends,  whether 
perfect  or  imperfect,  is  allowed  for  in  determin- 
ing the  bending  moment  near  the  middle  of  the 
span,  the  beam  or  slab  must  be  designed  and  re- 
inforced to  resist  the  corresponding  bending  mo- 
ments at  the  ends.  When  the  load  is  not  uni- 
formly distributed  the  bending  moments  must 
be  calculated  on  the  ordinary  statical  principles. 

4  The  internal  stresses  are  determined,  as  in  the 
case  of  a  homogeneous  beam,  on  these  approxi- 
mate assumptions : 

(a)  The  coefficient  of  elasticity  in  compression 
of  stone  or  gravel  concrete,  not  weaker  than 
1 :2 :4,  is  treated  as  constant  and  taken  at  one- 
fifteenth  of  the  coefficient  of  elasticity  of  steel : 
Coefficient  for  concrete  =  £0  =  2,000,000  lb. 
per  square  inch ;  coefficient  for  steel  =:  £,  r:^ 
30,000,000  lb. ;  £s  -f-  £<;  =  15.  It  follows  that  at 
any  given  distance  from  the  neutral  axis,  the 
stress  per  square  inch  on  steel  will  be  fifteen 
times  as  great  as  on  concrete. 

(&)  The  resistance  of  concrete  to  tension  is 
neglected,  and  the  steel  reinforcement  is  assumed 
to  carry  all  the  tension. 

(c)  The  stress  on  the  steel  reinforcement  is 
taken  as  uniform  on  a  cross-section,  and  that  on 
the  concrete  as  uniformly  varying. 

5.  If  the  concrete  is  of  such  a  quality  that  its 
crushing  strength  is  2,400  to  3,000  lb.  per  square 
inch  after  twenty-eight  days,  and  the  steel  has  a 
tenacity  of  not  less  than  60,000  lb.  per  square 
inch,  the  following  stresses  may  be  allowed : 

Concrete,  in  compression  in  beams  subjected 
to  bending,  600  lb.  per  square  inch;  concrete  in 
columns  under  simple  compression,  500  lb.  per 
square  inch ;  concrete  in  shear  in  beams,  60  lb. 
per  square  inch ;  adhesion  of  concrete  to  metal, 
100  lb.  per  square  inch ;  steel  in  terwion,  15,000  to 
17.000  lb.  per  square  inch. 

It  is  desirable  that  the  reinforcing  rods  should 
be  so  designed  that  the  adhesion  is  sufficient  to 
resist  the  shear  between  the  metal  and  concrete. 
Precautions  should  in  every  case  be  taken  by  split- 
ting or  bending  the  rod  ends,  or  otherwise  to  pro- 
vide additional  security  against  the  sliding  of  the 
rods  in  the  concrete. 

When  the  proportions  of  the  concrete  differ 
from  those  stated  above  the  stress  in  compres- 
sion allowed  in  beams  may  be  taken  at  one- 
fourth,  and  that  in  columns  at  one-fifth  of  the 
crushing  stress  of  cubes  of  the  concrete  of  suf- 
ficient size  at  twenty-eight  days  after  gauging. 
If  stronger  steel  is  used  than  that  stated  above, 
the  allowable  tensile  stress  may  be  taken  at  one- 
half  the  stress  at  the  yield  point  of  the  steel. 

Let  h  be  the  width  and  d  the  effective  depth  of 
the  beam  in  inches. 

A  =^  bd  the  area  of  cross-section. 

nt  =  Es/Ec  the  ratio  of  the  coefficiervts  of  elas- 
ticity of  steel  and  concrete. 

M  =  bending  moment  at  the  section  considered, 
in  inch-pound  units. 


t  =  tensile  stress  in  metal  in  pounds  per  square 
inch. 

c  =  compressive  stress  in  concrete  per  square 
inch. 

z  =  distance  of  resultant  thrust  in  concrete 
from  compressed  edge  of  beam  in  inches. 

kd  =  distance  of  neutral  axis  from  compressed 
edge  in  inches. 

Ac  =  kbd  =  area  of  concrete  in  compression 
in  square  inches. 

At  =  area  of  metal  in  tension  in  square  inches. 

p  =  At/bd  the  ratio  of  section  of  metal  to  sec- 
tion of  concrete. 

/  =  span  in  inches. 

w  =.  load  per  inch  run  of  span. 


t  -.--:^- 


(o)  Beams  of  Rectangular  Section  with  Single 
Reinforcement.— In  a  homogeneous  beam  the 
stresses  are  proportional  to  the  distances  from 
the  neutral  axis.  In  a  discrete  beam,  such  as  a 
beam  of  concrete  and  steel,  on  account  of  the 
greater  rigidity  of  steel,  at  a  given  distance  from 
the  neutral  axis  the  stress  in  the  steel  will  be  m 
times  as  great  as  in  concrete.     Hence — 

mc  kd  k 


t  d  (i  —  k)        I  —  k 

But  equating  the  total  tension  and  compres- 
sion 

'A  cbkd  —  pbdt 

ck  =:   2pt. 

Replacing  c  in  terms  of  t 

k'  -T-  m  (1  —  k)  =  2p 
k  =  V  ( p^m'  -f  2pm)  —  pm. 
Thus  for  m  ^=  15 

p   =  0.007,  O.OIO,  0.015,  0.020. 

k  =  0.365,  0.417,  0.483,  0.530. 

That  is,  the  neutral  axis  is  lower  as  the  amount 
of  reinforcement  is  greater,  and  passes  the  half 
depth  for  2  per  cent,  of  reinforcement. 

The  distance  of  the  resultant  thrust  from  the 
compressed  edge  is  2  =  '/skd. 

Equating  the  moments  of  resistance  to  the  bend- 
ing moment, 

M  =  Att  (d  —  Vikd)  =  YiAcC  (d  —  Vjkd) 

M  M 

Atd  (I  -  Vik)        pbd'  (I  —  Yik) 
2M  2M 


Acd  (I  —  Yik)        kbd"  (I  —  Yik) 

The  shearing  stresses  and  tensions  near  the 
ends  of  the  beam  are  usually  resisted  by  stirrups 
or  inclined  steel  bars,  and  it  is  always  desirable 
to  bend  upwards  near  the  supports  one  or  more 
of  the  reinforcing  bais  when  the  reduced  bending 
moments  at  the  ends  permit  of  so  doing.  Stirrups 
or  rigidly  attached  web  members  or  inclined  bars 
should  be  provided  in  all  cases  where  the  aver- 
age shearing  stres.s  on  a  vertical  section  of  the 
beam  exceeds  60  lb.  per  square  inch  of  the  sec- 
tion. A  theoretical  determination  of  the  section 
required  for  these  would  be  very  difficult.  If  the 
simple  case  is  taken  of  a  uniformly  loaded  beam, 
supported  at  the  ends  with  horizontal  steel  ten- 
sion bars  not  bent  up  at  the  ends,  the  adhesion 
between  concrete  and  steel  which  is  required  may 
be  found  thus :  The  difference  of  tension  in  i-ft 
length  of  bars  at  the  end  of  the  span  will  be  the 
tangential   force   between    steel   and   concrete   in 


io6 

that  distance.  The  bending  moment  at  the  end 
is  o,  and  at  l  ft.  from  the  end  6m'  (/  —  12)  inch- 
pounds,  where  U'  is  tlie  load  per  inch  run.  Hence 
the  increment  of  tension  between  the  end  and  I 
ft  from  the  end  is 

6tD  (I  —  12)  -r-  d  U  —  yi  k)  lb. 

If  '♦  is  the  total  perimeter  of  the  reinforcing 
bars,  the  adhesion  stress  is  tf  (/  —  12)  -f-  2  *  d 
(l  —  a  k)  lb.  per  square  inch. 

(i»)  Beams  of  T  Section  tuith  Single  Reinforce- 
ment.— In  designing  T  beams  where  the  upper 
flange  forms  a  floor  the  thickness  di  of  this  wall 
first  be  ascertained  by  considering  the  part  between 
two  ribs  as  a  slab,  having  its  own  reinforcing  bars 
transverse  to  the  rib.  The  whole  of  this  can- 
not in  general  be  considered  to  form  part  of  the 
upper  flanges  of  the  T  beams.  The  width  fci  of 
the  upper  flange  may  be  assumed  to  be  not  great- 
er than  one-third  the  span  of  the  beams,  or  than 
three-fourths  of  the  distance  from  centre  to  cen- 
tre of  the  reinforced  ribs.  There  is  no  satis- 
factory theoretical  determination  of  the  precise 
amount  of  the  floor  slab  acting  with  the  web. 
The  depth  d  should  then  be  determined  with  ref- 
erence to  the  stiffness  required  in  the  floor.  In 
general  d  is  from  one-twelfth  to  one-eighteenth 
of  the  span. 

Two  cases  arise  according  as  the  thickness  of 
flange  is  greater  or  less  than  kd,  the  distance 
from  the  neutral  axis  to  the  compressed  edge.  In 
the  former  case  (rfi  greater  than  kd)  the  rules 
under  (o)  apply  if  h  is  substituted  for  b,  and 
A  =  hidi  -\-  b  (d  —  rfi)  for  bd.  The  equations 
then  become 

mc  -=-  /  =  it  -T-  (l  —  k) 


1/  2pAm  p'A'm'   \        pAm 

■\\    b,d  b.^d-   )       bid 

1/    2Atm  At'm'     \         Aim 


M 


Vzkd 


M 


I  = 


Atd(i  —  Yik)        pAd{i  —  Yjk) 


2M 


2M 


Acdii  —  Ysk)       kbidd  —  yik) 

where  pA  ■=  At  the  section  of  reinforcement. 
The  increment  of  tension  in  i  ft.  length  at  the 
end  of  the  beam  and  the  adhesion  stress  is  the 
same  as  in  (a). 

When  rfi  is  less  than  kd  the  small  compression 
in  the  web  between  rfi  and  kd  may  be  neglected. 

Let,  as  before,  the  whole  area  of  section  =  A 
=  bidi  +  b(d  —  di),  and  pA  be  the  area  of  re- 
inforcement. 

mc  ^  t  —  k  ^  (1  —  k). 


-h '• 


i.-— (.— v;t 


The  mean  compressive  stress  on  the  flange  is 


(  kd  —  dr    ) 


c      2kd  —  rfi 


kd       ^         2        kd 
Equating  the  total  tension  and  compression, 
Alt  =  pAt  =  J4fcrf.f  (2W  —  dr)  ^  kd 
b,dt'  +  2pAmd  b,d,'  +  2Atmd 
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di      3kd  —  2di 

But  «  =  —     

3        2kd  —  di 

Equating  the  moments 
M  =  Att(d  —  s)  —  pAt  id  —  s)  = 

VlbidrC   {2)td  —  rf.)    (rf  —  2)    -4-  kd 

t  =  M  ^  pA(d  —  z) 
c  =  2Mkd  -T-  M.  {2kd  —  (fi)  id  —  s). 

It  may  be  useful  also  to  point  out  that  the  area 
of  reinforcement  for  a  given  value  of  c/t  is 


Vol.  56,  No.  4. 


A  =  pA 


c       b,di  (2kd  —  di) 


2kd 


ic)  Slabs  Supported  on  More  Than  Two  Sides. 
— It  does  not  appear  that  there  is  either  a  •satis- 
factory theory  or  trustworthy  experiments  from 
which  the  strength  of  rectangular  slabs  support- 
ed or  fixed  on  all  four  edges  can  be  determined. 

(a)  Short  Columns  Axially  Loaded. — The  re- 
inforcement of  columns  should  in  general  amount 
to  at  least  0.8  per  cent,  of  the  gross  cross-section. 
The  liability  to  bending  of  the  longitudinal  rein- 
forcing bars  greatly  weakens  the  column,  and 
should  be  prevented  by  steel  binding  bars.  Some 
theoretical  considerations  would  indicate  that 
cross-binding  is  required  at  points  not  further 
apart  than  twenty-four  times  the  least  lateral 
dimension  of  the  reinforcing  rods.  But  further 
experiment  shows  that  still  closer  cross-binding, 
or,  better,  spiral  binding,  greatly  increases  the 
strength  of  the  column. 

(M.  Considere  recommends  that  the  distance 
between  the  coils  of  the  spiral  should  not  exceed 
from  i/io  to  1/7  of  the  diJmeter  of  the  spiral. 
In  the  case  of  piles  subjected  to  longitudinal 
shock  in  driving  there  are  special  reasons  for  de- 
creasing the  distance  between  the  cross-binding 
near  the  ends.) 

If  the  load  is  strictly  axial  the  stress  is  uni- 
form on  cross-sections.  Let  Ao  be  the  cross- 
section  of  the  column  (including  the  reinforce- 
ment), and  A  the  equivalent  section  as  defined 
below,  a  the  section  of  logitudinal  reinforcing 
bars,  P  the  load  on  the  column  in  pounds.  Let  c 
be  the  stress  on  the  concrete,  and  /  that  on  the 
steel,  the  ratio  of  the  coefficients  of  elasticity  be- 
ing m. 

P  P 

Ac-j-  (m —  i)a         A 


t  = 


mP  mP 

Ac  -\-  (m  —  i)a        A 


kd  = 


2b,d,  -)-  2pAm 


2bidi  +  2Atm 


It  appears  that  c  may  be  taken  =  500  lb.  per 
square  inch,  t  =  7,500  lb.  per  square  inch,  and 
E,/Ec  =  m  =  15. 

When  the  stress  on  the  concrete  is  not  greater 
than  500  lb.  per  square  inch,  lateral  bending  of 
the  column  as  a  whole  is  not  to  be  feared  if  the 
ratio  of  length  to  the  least  lateral  dimension  is 
not  greater  than  18. 

(b)  Columns  Eccentrically  Loaded. — If  a  col- 
umn initially  straight  is  loaded  eccentrically,  as 
when  a  beam  rests  on  a  bracket  attached  to  the 
column,  it  may  be  regarded  as  fixed  at  the  base 
and  free  at  the  loaded  end.  Then  it  must  bend 
in  the  plane  passing  through  the  load,  the  deflec- 
tion at  the  top  being  i.  Let  x  be  the  eccentricity 
of  the  load  measured  from  the  centre  of  the  col- 
umn when  straight.  Then  the  bending  moment 
at  the  base  of  the  column  is  IV  (S  -\-  x).  But  it 
is  known  that  «  will  be  small  compared  with  x, 
provided  that  IV  is  small  compared  with  2EI/?, 
and  this  will  be  the  case  in  such  conditions  as 
are  likely  to  occur  in  designing  concrete  columns. 
Then  the  bending  moment  may  be  taken  as  Wx, 
and  the  stress  at  the  base  of  the  column,  treating 
it  as  homogeneous,  will  be 


-\-A\ 


very  nearly,  where  A  is  the  whole  section  of  the 


column  and  Z  the  modulus  of  the  section  rela- 
tively to  an  axis  through  the  centre  of  gravity 
and  at  right  angles  to  the  plane  of  bending. 

In  dealing  with  reinforced  columns  which  are 
not  nomogenous,  it  is  convenient  to  substitute  for 
the  actual  section  of  the  column  what  may  be 
termed  the  equivalent  section,  or  section  of  con- 
crete equivalent  in  resistance  to  the  actual  column. 
\i  Ae  is  the  area  of  section  of  the  column  (includ- 
ing the  area  of  reinforcement)  and  o  is  the  ^rea 
of  reinforcement,  then  the  equivalent  section  is 

A  ^=  Ao  -\-  {m  —  i)a. 

If  h  is  the  depth  of  the  section  in  the  plane 
of  bending,  the   moment  of  inertia   relatively  to' 
the  neutral   axis  can  be   expressed   in  the   form 
/  =  nAh^,  and  the  section  modulus  in  the  form 
Z  =  2nAh. 

It  is  desirable  in  columns  that  there  should  be 
no  tension,  and  generally  when  the  vertical  load 
is  considerable  there  is  none.  Cases  in  which  the 
eccentricity  is  so  great  that  there  is  tension  must 
be  treated  by  the  methods  applicable  to  beams  if 
it  is  made  a  condition  that  the  steel  carries  all 
the  tension.  In  the  following  cases  it  is  assumed 
that  there  is  no  tension. 

Case  I. — Column  of  Circular  Section,  Rein- 
forcements Symmetrical  and  Equidistant  from 
the  Neutral  Axis.  Let  m  be  the  ratio  Es/Ec  of 
the  coefficients  of  elasticity  of  steel  and  concrete, 
Ae  the  cross  section  of  the  column  in  square 
inches,  a  the  area  of  reinforcement  in  square 
inches,  h  the  diameter  of  the  column,  ht  the  dis- 
tance between  the  reinforcing  bars  perpendicular 
to  the  neutral  axis.  Then  the  equivalent  section 
is 

A  =  Ac  -\-   (m  —  i)a 

and  the  modulus  of  the  section  is 

Z  =  YsAch  +  .1/2    (m  —  1)0  ht'  ^  h 
The  stress  at  the  edges  of  the  section  can  then 
be  calculated  by  the  general  equation 

f     I  X 

f  =W  \-z^- 
(A         Z 

where  x  is  the  eccentricity  of  the  load  in  inches 
and  W  the  load  in  pounds.  The  greater  value  of 
/  must  not  exceed  the  safe  stress  stated  above. 

Case  II. — Rectangular  Section  with  Reinforce- 
ment Symmetrical  and  Equidistant  from  the  Neu- 
tral Axis.      Using   the  same   notation   as   in   the 
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last  case,  h  being  now  the  depth  of  the  section  in 
the  plane  of  bending,  the  section  modulus  is 

Z  —  VeAch  +  ^    (ot  —  1)0  ht'  -^  h 

and  the  stresses  are  given  by  the  same  equation 
as  in  the  previous  case. 

Case  III. — Column  of  Circular  Section  with 
Reinforcing  Bars  arranged  in  a  Circle. — Using 
the  same  notation  as  in  Case  I,  ht  being  the  di- 
ameter of  the  circle  of  reinforcing  bars,  the  sec- 
tion modulus  is 

Z  =  Ys  A  h  +  %   (.m  ~  i)a  ht'  -^  h, 

and  the  stresses  are  given  by  the  same  equation 
as  in  Case  I. 

(c)  Long  Columns  axially  Loaded. — For  col- 
umns more  than  i8  diameters  in  length  there  is 
risk  of  lateral  buckling  of  the  column  as  a  whole. 
The  strength  of  such  columns  would  be  best  cal- 
culated by  Gordon's  formula,  but  there  are  no 
experiments  on  long  columns  by  which  to  test  the 
values  of  the  constants  for  a  concrete  or  concrete 
and  steel  column.  There  does  not  seem,  however, 
to  be  any  probability  of  serious  error  if  the  total 
load  is  reduced  in  a  proportion  inferred  from 
Gordon's  formula  to  allow  for  the  risk  of  buck- 
ling 

Let,  as  before,  Ac  =  the  section  of  the  column 
in  inches ;  a  ==  th«  reinforcement.  Then  A  = 
Ac  +  (m  —  l)a  is  the  equivalent  section.  Let 
n  be  the  constant  in  the  equation,  /  =:  nAh',  and 
h  the  least  transverse  dimension  of  the  column. 

Then  for  a  column  fixed  in  direction  at  both 
ends,  Gordon's  formula  is 

W/Af  =  I  ^  (I  -f  P/cnh')  =  I  .4-  (i  +  /(T) 
so  that  the  column  will  carry  less  than  a  short 
column  of  the  same  dimensions  in  the  ratio  of 
I  -f-  if  to  I.  or,  in  other  words,  the  column  will 
be  safe  if  calculated  as  a  short  column,  not  for 
the  actual  load.  W,  but  for  a  load   (i   -f  K)W. 

The  constant  c  has  not  been  determined  ex- 
perimentally for  reinforced  long  columns.  But  its 
probable  value  is  c  =:  471^  Ec/f, 
where  f  is  the  ultimate  crushing  stress.  Putting 
Ec  =  2,000,000  and  f  =  2,500,  then  c  =  32,000. 
Looking  at  the  well-understood  uncertainty  of 
the  rules  for  long  columns,  very  exact  calculation 
is  useless. 

Values  of  1  -\-  K  for  Three  Values  of  n. 


Case  L 

Case  n.    Case  IIL 

l/h 

n  =  0.098 

n  =  0.07s    «  =  0.0646 

20 

I-I3 

1.17               1.19 

25 

1.20 

1.26               1.30 

30 

1.29 

1.38               1.44 

The  differences  oi  1  -\-  K  for  considerable  dif- 
ferences of  n  are  not  very  great. 

In  the  case  of  columns  fixed  at  one  end  and 
rounded  or  unfixed  at  the  other,  2K  must  be 
substituted  for  K.  If  the  column  is  rounded  at 
both  ends,  4K  must  be  substituted  for  K. 


Rock  Breaking  on  the  Suez  Canal. 


Rock  breaking  on  the  Suez  Canal  has  been 
done  since  1902  with  Lobnitz  chiseling  rriachines 
having  13-ton  rams.  The  average  height  of  fall 
of  these  rams  is  from  5  to  10  ft.  On  the  average 
132  blows  are  delivered  per  hour  of  effective  rock 
breaking,  but  as  the  passage  of  ships  through  the 
canal  requires  the  rock-breaking  barge  to  be 
drawn  aside  30  per  cent,  of  the  time,  the  actual 
work  of  the  barge  is  83  blows  per  hour  of  work 
paid  to  the  crew.  The  average  thickness  of  the 
rock  bed  shattered  is  2  ft.  yVi  in.,  and  it  re- 
quires about  5.4  blows  per  cubic  yard  to  shatter 
the  rock.  There  is  a  considerable  range  in  the 
cost  of  the  work,  but  it  averages  is.  4.id.  per 
cubic  yard,  exclusive  of  general  charges.  This 
does  not  include  the  cost  of  dredging  the  rock. 
Similar  machines  are  being  used  on  canal  work  in 
western  New  York. 
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The  Rectification  of   an  Auditorium  Roof. 

The  pitched  wooden  roof  of  an  auditorium 
is  carried  by  five  80-ft.  Howe  trusses  7  ft.  deep 
and  12  ft.  apart  on  centers  which  also  carry 
the  light  suspended  ceiling.  "The  top  chords 
are  rtiade  with  i-in.  boards  spiked  together  and 
the  bottom  chord  is  made  with  2-in.  and  4-in. 
planks.  Pairs  of  vertical  screw  ended  rods  di- 
vide the  trusses  into  eight  lo-ft.  panels  which 
are  X-braced  with  solid  diagonals  abutting  at 
the  ends  on  wooden  angle  blocks  of  the  usual 
type.  In  the  many  years  since  the  trusses  were 
built  they  have  sagged  and  shrunk  until  the  de- 
flection at  the  center  panels  was  about  6  in., 
which,  of  course,  threw  the  roof  and  ceiling  bad- 
ly out  of  alignment  and  induced  stresses  in  the 
walls  and  framework  which  it  was  thought  de- 
sirable to  reHeve. 

The  trusses  were  sound  and  otherwise  in 
good  condition  and  it  was  determined  to  adjust 
them  without  removing  or  destroying  the  roof 
or  ceiling.  The  latter  is  attached  to  the  trusses 
with  scarcely  any  clearance  below  their  bottom 
chords  and  the  height  was  so  great  and  the  work- 
ing space  so  small  that  the  job  presented  many 
difficulties. 

The  plan  finally  adopted  was  simply  to -support 
each  truss  simultaneously  at  two  intermediate 
panel  points  and  from  them  to  jack  it  up  to  the 
required  height  and  adjust  the  vertical  rods  and 
diagonals  at  that  elevation  so  as  to  retain  per- 
manently the  camber,  after  the  temporary  sup- 
ports were  removed.  The  roof  trusses  are  paral- 
lel with  the  proscenium  arch  and  their  lower 
chords  are  all  in  the  same  horizontal  plane  about 
59  ft.  above  the  auditorium  floor.  It  was  de- 
cided to  support  each  truss  at  the  third  panel 
point  from  each  end  where  a  false-work  tower 
8  ft.  square  was  built  up  to  the  bottom  chord. 
These  towers  were  20  ft.  apart  on  centers  and 
30  ft.  from  each  end  of  the  truss  which  projected 
beyond  them  like  cantilevers.  Each  tower 
was  made  with  four  4x8-in.  vertical  posts  with 
butt  joints  with  Scabs  spiked  on  both  sides.  Each 
face  was  divided  into  panels  about  10  ft.  high 
and  X-braced  between  them  with  2x6-in.  boards 
nailed  on.  All  of  the  ten  towers  are  braced  to- 
gether by  continuous  horizontal  struts  and  by 
occasional  diagonal  braces. 

Three  of  the  roof  trusses  in  the  rear  of  the 
auditorium  are  over  the  wide  sloping  floor  of  the 
upper  gallery.  The  fourth  truss  is  partly  over 
this  floor  and  partly  over  the  main  auditorium 
floor  and  the  fifth  truss  is  wholly  over  the  or- 
chestra circle  at  a  clear  height  of  nearly  60  ft. 
above  the  main  floor.  The  two  towers  which 
support  it  are  seated  directly  on  the  main  floor 
and  the  litter  is  reinforced  to  carry  them  by 
temporary  transverse  beams  under  the  cellar 
ceiling  and  supported  on  vertical  shores  and  sills 
set  in  the  cellar.  A  third  similar  parallel  trans- 
verse beam  is  placed  in  the  cellar  to  support  the 
legs  on  one  side  of  the  towers  for  the  second 
truss,  which  are  also  carried  down  to  the  main 
floor.  The  rear  legs  of  the  same  towers  are, 
however,  supported  on  the  balcony  where  they 
are  carried  through  the  floor  and  are  seated  on 
the  tops  of  the  girders  just  above  the  heads  of 
the  cast-iron  columns.  Part  of  the  posts  of  the 
towers  for  the  three  rear  trusses  are  seated  in 
the  same  manner  on  the  floor  beams  over  the 
gallery  columns  and  the  remainder  are  seated 
on  horizontal  transverse  sills  supported  at  the 
front  end  by  posts  from  these  columns  and  at 
the  rear  end  on  longitudinal  sills  distributing 
their  load  over  the  upper  foyer  floor  at  the  top 
of  the  gallery.  In  this  way  each  of  the  shorter 
towers  are  terraced  up  over  the  inclined  floor 
of  the  gallery  and  solid  well-braced  footings  are 
in  every  case  provided  for  them.  The  entire 
roof  load  is  thus  transferred  to  forty  4x8-in. 
posts  which  are  well  braL.;d  and  are  sufficient  to 
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carry  several  times  the  greatest  loads  that  can 
possibly  be  imposed  on  them  here. 

The  posts  of  each  tower  are  capped  by  two 
8x8-in.  transverse  timbers  carrying  in  the  cen- 
ter another  pair  of  8x8-in.  longitudinal  timbers 
on  which  are  supported  two  pairs  of  short  8x8- 
in  transverse  sills  close  together.  On  each  pair 
of  upper  sills  there  is  seated  an  ordinary  3-in. 
cast-iron  jack  screw  with  a  capacity  of  S  tons. 
Space  is  left  between  the  sills  for  the  screw  to 
move  up  and  down  and  its  head  engages  a  bear- 
ing plate  on  a  short  cross  timber  set  under  the 
bottom  chords  of  the  roof  truss.  The  jack 
screws  are  placed  close  together  on  opposite 
sides  of  the  panel  points  and  the  four  screws 
for  each  truss  are  simultaneously  operated  to 
raise  the  truss  about  8  in.,  thus  giving  it  a  per- 
manent camber  of  about  2  in.  It  is  estimated 
that  the  total  load  on  the  20  jack  screws  used 
for  the  five  trusses  is  only  about  20,000  lb.,  so 
that  a  very  large  margin  of  safety  is  provided  to 
allow  for  irregularity  in  loading  or  settlement. 

About  18,000  ft.  of  timber,  board  measure,  has 
been  used  for  the  falsework  and  the  difficulty 
of  bringing  it  in  and  erecting  it  in  the  confined 
spaces  without  injuring  the  interior  has  been 
the    principal    trouble    thus    far    encountered. 


Book  Notes. 


The  Association  of  American  Portland  Cement 
Manufacturers,  Land  Title  Building,  Philadelphia, 
has  issued  two  bulletins  containing  information 
of  general  interest.  The  first,  on  concrete  bridges, 
was  written  by  Mr.  George  S.  Webster,  chief 
engineer  of  the  Bureau  of  Surveys,  Philadelphia, 
and  describes  certain  features  of  the  work  of  this 
class  now  being  done  under  his  direction.  The 
second  pamphlet  contains  two  articles;  the  first, 
by  Mr.  H.  L.  Weber,  is  on  concrete  roadways, 
and  the  second,  by  Mr.  Walter  E.  Hassam,  is 
on  cement  concrete  roads.  Mr.  Weber  first  laid 
concrete  pavements  in  Richmond,  Ind.,  in  1896, 
and  sixteen  such  pieces  of  work  have  been  done 
in  that  city  up  to  the  present  time.  The  article 
explains  the  important  points  to  be  considered  in 
laying  these  pavements  and  gives  complete  speci- 
fications for  them.  In  the  second  article,  the 
author  explains  the  method  of  laying  the  pave- 
ment that  bears  his  name  and  gives  a  number  of 
suggestions  of  a  practical  nature  concerning  it 
The  bulletins  can  be  obtained  on  application  to 
the  association.  

The  National  Fire  Protection  Association  has 
issued  the  "Proceedings"  of  its  eleventh  annual 
meeting,  held  last  May,  in  a  well-illustrated  book 
of  415  pages.  The  Association  has  for  its  ob- 
ject the  improvement  of  methods  of  fire  protec- 
tion, and  its  work  is  largely  of  an  engineering 
and  architectural  nature.  It  is  unusually  inter- 
esting for  two  reasons ;  the  first  is  that  upon 
its  recommendations  are  based  in  a  large  degree 
the  rates  we  must  pay  for  insurance  on  build- 
ings of  all  sorts,  and  the  second  is  that  the 
members  of  the  Association  discuss  the  designs 
of  buildings  from  a  point  of  view  that  rarely 
receives  the  attention  it  should.  Owing  to  the 
amount  of  information  collected  by  the  Asso- 
ciation and  its  affiliated  societies  concerning  the 
cause  and  progress  of  fires  in  all  sorts  of  build- 
ings, it  is  able  to  discuss  fire  resistance  with 
the  aid  of  information  that  others  do  not  have. 
As  a  result,  many  of  the  requirements  made  by 
insurance  interests  seem  unnecessarily  severe; 
indeed,  it  is  probably  true  that  they  are  too 
burdensome  on  the  intelligent  and  conscientious 
contractor  and  yet  fail  to  hold  down  the  scamp 
who  intends  to  do  crooked  work  if  he  possibly 
can.  A  perusal  of  this  interesting  volume  will 
show,  however,  that  the  members  of  the  Asso- 
ciation are  approaching  the  problems  set  before 
them   in   a   spirit   of   fairness   to   all,   and   when 
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they  make  severe  requirements  it  is  because  ex- 
perience indicates  that  there  is  danger.  The  vol- 
ume contains  information  of  much  value  to  archi- 
tects of  all  tjT>es  of  buildings  and  to  the  man- 
agers of  lange  industrial  establishments  who  de- 
sire to  know  what  is  going  on  in  the  way  of 
improvement  to  standard  fire-protection  appara 
tus.  The  volume  is  published  by  the  secretary 
of  the  Association,  whose  office  is  at  38a  Ohio 
St,  Chicago. 


Messrs.    Wynkoop    Kiersted,    consulting   engi- 
neer,  and   W.   D.    Hubbard,   of   the   engineering 
staff   of   the    Board   of   Water    Supply   of    New 
York,  have  written  a  volume  on  "Water  Works 
Management  and  Maintenance,"  which  will  be  of 
value   in  the  offices  of  all   water  works   depart- 
ments, public  or  private,  particularly  in  the  Mis- 
sissippi  Valley.     Nearly   half  of   the   book   is   a 
discussion  of  ground  and  river  supplies  and  the 
methods    of    developing    and    purifying    them,    a 
subject    which    has    received   particular   attention 
from  Mr.  Kiersted  for  many  years  and  in  which 
he  has  had  unusual  success  with,  novel  methods 
and  plants.     These  two  chipters  give  in  consid- 
erable detail   the  results  of  his  experience   with 
some  of  these  plants  and  contain  notes  regard- 
ing the  clarification  and  purification  attained  by 
simple  coagulation   and  sedimentation  which   are 
particularly    valuable.     There    is    a    chapter    ex- 
plaining the  types  and  uses  of  pumping  engines 
and  one  on  impounded  supplies   in  this  part  of 
the  book;  the  latter  chapter  contains  the  state- 
ment that  unless  the  benefits  of  stripping  a   re- 
servoir   site    are    liable    to    be    impaired    bv    de- 
posits  washed   into   the   reservoir   by   freshets   it 
is  considered  advisable  to  expend   funds  for  thr 
purpose  of  removing  objectionable  material  from 
the  bottom   and   sides  of  an   impounding   reser- 
voir.    Inasmuch   as   this   subject   of   stripping  is 
one  of  the  most   important   in  water  works   de- 
sign at  the  present  time,  it  might  be  well  in  the 
next   edition    of   the   book    to    embody   the    sub- 
stance of  the  report  on  stripping  made  by  Messrs. 
Hazen  and  Fuller  to  the  Board  of  Water  Supply 
of  New  York.     The  second  part  of  the  book  is 
on    the    maintenance    and    operation    of    water 
works  plants.     It  explains  the  methods  of  keep- 
ing  records,    making   connections,   metering    the 
prevention  of  electrolysis,  the  maintenance  of  the 
quality   of    the    supply,    the    reduction    of   water 
waste,  the  management  of  repair  work,  account- 
ing, ■and  other  subjects  of  a  similar  nature  con- 

"T.^^  *'"'  ^^^  ''°"''"''  *°'''*  '"^  ^  ^at"  *orks 
office.  The  book  closes  with  a  section  on  fran- 
chises, water  rates  and  depreciation.  These  are 
questions  that  arise  mainly  in  the  dealings  of 
private  water  companies  with  municipalities,  and 
are  becoming  of  more  and  more  importance  on 
account  of  the  trend  of  sentiment  toward  muni- 
cipal ownership.  The  senior  author  has  been 
engaged  on  many  cases  in  which  these  subjects 
were  discussed  thoroughly  and  the  notes  on  them 
which  he  gives  in  the  book  are  particulariy  im-^ 
porunt  in  consequence.  (New  York,  John  Wiley 
4  Sons.  $4.00). 
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relates    to    technical    subjects,    these    have    been 
discussed   with    the   idea   of   showing   the   "state 
of   the   art"    rather    than    the    theory.      Probably 
no  railway  officer   will  agree  with  everything  in 
the   book,   but   it   contains   so   much   information 
gathered   from  the  columns  of  the  "Street  Rail- 
way Journal"  and   the  authors'   experienca  that 
it  will  doubtless  be  of  help  to  all  in  suggesting 
improvements   in   management.     The  investor   in 
street    railway    securities    who    wishes    to   know 
something  about   the   details   of  electric   traction 
properties  will  find  the  book  particularly  useful. 
The  first  two  chapters  are  devoted  to  prelimin- 
ary estimates  and  the  field  engineering  methods 
of   interurban   railways,   and    it   is    interesting  to 
notice  that  the  authors  have  taken  a  number  of 
hints    from   accepted   steam    railway   methods    in 
their   discussion   of   parts   of  these   topics.     The 
location   of  the   power   house   is   next   taken   up, 
but  no  attempt  is  made  to  describe  power  house 
construction,   since   that   subject    is    well   covered 
in   other   books  and   its   introduction   here  would 
lead  to  a  great   increase  in  the  size  of  the  vol- 
ume without  appreciable  increase  in  its  value  to 
most  readers.     The  chapter  on  the  overhead  cir- 
cuit that  comes  next  is  a  long  one,  and  explains 
this  costly  part  of  an  electric  railway  installation 
in    a    manner    particularly    interesting    to    steam 
railway   engineers,   who   generally   fail    to   appre- 
ciate its  extreme  significance.     Two  chapters  fol- 
low   on    train    despatching,    signals,    time    tables 
and  schedules,  which   show,  that  the  time  is  ap- 
proaching on  many  electric  roads  when  the  com- 
plicated  schedules  of  the  steam  roads   will  have 
to   be   adopted   in   order   to   keep   traffic   moving 
in  accordance  with   a  predetermined   plan.     The 
importance  of  rolling  stock   is  explained   in  one 
of  the  longest  chapters   in   the   book,   which   de- 
scribes in  considerable  detail  the  construction  and 
uses   of  different   types   of  cars   and   trucks    and 
gives  illustrations  of  the  electric  equipment  and 
the  wiring.     The  remaining  chapters  are  on  shop 
design   and   the   maintenance   of   track,   overhead 
lines   and   equipment,   and   various   details   of  the 
management  of  men  and  the  collection  of  fares. 
(New  York,  McGraw  Publishing  Co.,  $3.00). 
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they  invariably  are  made  to  suffer  for  their  ne- 
glect. The  theory  is  that  it  is  wise  to  allow 
builders  and  contractors  full  scope  of  their  skill, 
but  their  work  must  conform  with  the  building 
regulations,  and  if  any  accident  results  from  a 
failure  to  comply  with  these  regulations,  they 
must  bear  the  penalties  for  their  neglect.  It 
seems  to  me  that  American  cities  are  trying  too 
much  to  pass  on  the  details  of  plans  of  proposed 
structures  and  are  not  giving  enough  attention 
to  defining  the  responsibilities  of  those  engaged 
in   building   operations. 

Very   truly   yours, 

Observer. 


The  Operation  of  Water  and  Sewage  Purifi- 
cation Plants. 


letters  to  the  Editor. 


An  excellent  book  on  "American  Electric  Rail- 
way Practice"  has  recently  been  prepared  by 
Mr.  Albert  B.  Herrick,  consulting  engineer,  and 
Mr.  Edward  C.  Boynton,  general  manager  of  the 
Orange  County  Traction  Co.,  for  the  purpose 
of  bringing  together  in  convenient  form  a  con- 
siderable amount  of  practical  information  re- 
lating to  the  construction,  operation  and  main- 
tenance of  electric  railways.  No  attempt  has 
been  made  to  describe  the  older  types  of  appara- 
tus or  abandoned  methods  of  operation,  and  as 
a  result  the  book  is  an  unusually  valuable  source 
of  information  for  anybody  interested  in  the  sub- 
ject.    While  a  considerable  part  of  the  volume 


Responsibility  for   Building   Collapses. 

Sir.— The   numerous  collapses   of  all   kinds   of 
buildings    that   are    taking   place   throughout   the 
country,  particularly  buildings  that  are  either  be- 
ing constructed   or   are   in   course  of  demolition, 
ought  to  result  in   a  more  careful   consideration 
of  the  responsibility   for  such  accidents.     When 
anything    of    this    sort    happens,    all    those    con- 
cerned  stand   in   a   circle  and  point   to  the   man 
on  the  left  .as  the  guilty  party.     There  are  gen- 
erally so   many  of  these   interested   parties   and 
the    actual    responsibility    of    each    for    any    part 
of  the  work  is  so  indefinite  that  nobody  is  pun- 
ished.    This  is  decidedly  wrong,  for  the  killing 
and   maiming  of  people   through   careless   disre- 
gard of  safe  rules  of  building  is  becoming  alto- 
gether  too    frequent   in   our    large   cities.     I    do 
not  wish  to  hold  up  foreign  practice  as  a  model 
in  all  respects  for  American  cities,  but  it  is  cer- 
tainly true  that  the  rules   of  the   Prussian  gov- 
ernment regarding  buildings  are  so  complete  and 
so  thoroughly  enforced  that  anybody  inclined   to 
take  chances  which  endanger  life  rarely  does  so, 
knowing  that  he  will  certainly  be  punished  if  he 
does,  not  with  a  light  fine  only  but  with  impris- 
onment.    The  building  police  regulations  fix  the 
responsibility  of  the  architect  and  the  contractor 
and  their  assistants,  and  if  anything  goes  wrong 
there   is   no   question   about    who   shall    be   pun- 
ished.     Consequently   the   men   who   are   respon- 
sible for  the  safety  of  the  work  really  take  pains 
to  see  that  it  is  safe,  except  in  rare  cases,  when 


Sir. — Will  you  allow  me  to  suggest  through 
your  columns  that  a  number  of  American  cities 
are  showing  a  poor, appreciation  of  their  respon- 
sibilities in  health  matters  to  their  people  in  the 
way  they  operate  the  plants  for  sewage  and  water 
purification  that  have  been  built  by  them  at  con- 
siderable expense.  Some  time  ago  I  had  an  op- 
portunity of  visiting  a  number  of  plants  in  the 
Central  States  and  found  that  most  of  them  were 
without  proper  supervision  and  a  few  were  al- 
lowed to  run  without  any  supervision  at  all,  ex- 
cept such  as  could  be  given  by  an  ignorant 
laborer.  I  have  also  seen  a  number  of  water 
purification  plants  that  needed  careful  attention, 
owing  to  the  fluctuations  in  the  character  of  the 
water  or  the  large  amount  of  sedment  in  it,  run 
by  rule  of  thumb  in  such  a  way  that  they  could 
not  be  of  much  use. 

It  seems  to  me  that  the  engineers  who  design 
such  plants  do  not  lay  enough  stress  as  a  rule 
on  the  importance  of  operating  the  plants  prop- 
erly. When  the  authorities  of  a  city  take  over 
a  sewage  disposal  plant,  they  generally  have  the 
opinion  that  it  is  something  which  is  important 
but  rather  offensive  as  a  scene  of  daily  work, 
so  that  good  men  will  not  take  it  up,  and  ac- 
cordingly adopt  a  scale  of  wages  for  the  at- 
tendants which  is  not  enough  to  secure  compe- 
tent men.  In  a  little  while  something  goes 
wrong,  the  neighbors  raise  a  cry,  and  the  au- 
thorities are  .so  disgusted  with  the  result  of  the 
large  initial  expenditure  for  the  works  that  they 
leave  them  to  shift  for  themselves.  Probably  a 
little  competent  attention  and  cleaning  up  would 
bring  the  plant  to  rights  again,  but  it  will  prob- 
ably never  get  it  unless  there  is  a  powerful  State 
Board  of  Health  to  force  the  city  to  act  or  the 
people  in  the  neighborhood  of  the  works  take 
the  matter  into  the  courts. 

Most  consulting  engineers   do  not  need   to  be 
told  that  the  average  city  looks  upon  their  mod- 
est charges  for  professional  services  as  very  high, 
for   there   is   still   a   lurking   impression   that   the 
only  difference  between  the  engineer  who  dwells 
in  a  large  office  and  the  engineer  who  looks  after 
a  steam  plant  in  a  shop  is  in  their  respective  in- 
comes.    It  is  hard  enough  in  most  cases  to  col- 
lect   reasonable   fees   for  mere   designs,  yet  pub- 
lic  health   would   be   much   advanced   if  the   de- 
signers  of  water  and   sewage   purification   plants 
strongly  urged  their  clients  to  turn  the  operation 
of  these  plants,  for  a  period  of  two  to  five  years 
at   least,   over   to   them   at   a   fixed   annual    com- 
pensation,  they   to   furnish   all   attendants.     Such 
plants     require     expert     supervision     when     first 
started    up    more    than   at    any   other    time,   and 
by  giving  them  this  supervision  the  experts  will 
be   able   to   train    local   assistants   so   thoroughly 
that  at  a   later  date,  when  the  operation  of  the 
plant   under  local   conditions  is   fully  understood, 
the   management  will  be  reduced   to  a  minimum 
as  respects  cost. 

Yours  truly, 

Sanitarian. 


August  3,  1907. 
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Bridge  Loops  and  Passenger  Traffic  Between 
Manhattan  and  Brooklyn. 


One  of  the  most  complicated  and  troublesome 
questions  to  come  before  the  Public  Service  Com- 
mission of  New  York  is  that  of  the  passenger 
traffic  between  the  boroughs  of  Manhattan  and 
Brooklyn,  and  its  bearing  in  some  respects  upon 
the  increase  of  elevated  railroad  facilities  in  the 


former  borough  along  the  existing  lines  and  the 
proposed  loop  between  the  Manhattan  terminals 
of  the  Brooklyn  and  Williamsburgh  bridges.  The 
disgraceful  and  uncivilized  daily  crush  at  the  Man- 
hattan end  of  the  Brooklyn  bridge  and  the  much 
discussed  increased  capacity  of  that  terminal  and 
of  the  bridge  itself  have  already  been  subjects 
of  the  most  vigorous  and  sometimes  even  fan- 
tastic consideration  for  a  number  of  years.  Sev- 
eral commissions  and  numerous  self-appointed 
agents  for  the  best  solution  of  this  important 
problem  have  put  on  record  their  conclusions, 
and  the  city  has  spent  a  considerable  sum  in 
testing  at  least  one  project.  The  last  commis- 
sion appointed  by  the  Commissioner  of  Bridges 
reported  at  the  end  of  1906  a  comprehensive  plan, 
which  has  at  least  the  merit  of  ultimate  relief 
as  complete  as  any  that  can  be  hoped  for,  and 
temporary  .relief  to  an  extent  limited  only  by 
the  present  train  and  structural  capacity  of  the 
Brooklyn  bridge. 

It  is  altogether  probable  that  whatever  meas- 
ures of  relief  may  be  perfected,  it  will  scarcely 
be  possible  to  install  them  before  the  demands 
of  the  situation  will  exceed  their  capacity.  Nev- 
ertheless the  present  conditions  are  absolutely 
intolerable  and  in  seeking  for  effective  means 
for  their  cure  it  is  essential  that  the  broadest 
possible  views  of  all  elements  of  the  problem 
shall  be  taken.  There  have  been  laid  down 
with  much  persistence  and  emphasis  by  inter- 
ested parties  certain  assumed  general  principles 
to  control  the  solution  of  these  difficult  prob- 
lems and  to  fix  the  conditions  which  may  either 
govern  them  or  result  from  them.  The  Public 
Service  Commission  will  do  well  to  recognize 
the  fundamental  differences  which  may  exist  be- 
tween plans  or  propositions  loudly  advocated, 
frequently  by  representatives  of  semi-civic  bodies, 
of  one  idea  only,  and  those  calculated  to  lead  to 
the  real  relief  of  the  public.  What  is  imperatively 
demanded  for  the  situation  is  an  effective  means 
for  transporting  people  quickly  and  comfortably 
between  the  boroughs  of  Manhattan  and  Brooklyn 
so  far  as  the  East  River  bridges  and  the  con- 
necting lines  are  concerned  and  not  the  enforce- 
ment of  some  thesis  strenuously  enunciated  in 
behalf  of  some  impracticable  proposition. 

One  of  the  most  emphatic  statements  made  in 
connection  with  the  solution  of  this  problem  in 
its  relation  to  the  East  River  bridges  is  that 
there  must  be  no  addition  whatever  to  the  pres- 
ent elevated  railroad  facilities  of  the  borough  of 
Manhattan  and  consequently  that  there  must  be 
no  elevated  loop  constructed  between  the  Man- 
hattan terminals  of  the  Brooklyn  and  Williams- 
burgh bridges.  It  may  be  perfectly  proper  to 
assume  the  general  principle  that  there  should 
be  no  more  elevated  railroads  constructed  on 
Manhattan  Island.  The  Engineering  Record  is 
inclined  to  take  that  view  of  the  matter,  and 
public  sentiment  probably  strongly  favors  it;  at 
the  same  time  that  is  a  long  way  from  ruling 
out  the  construction  of  additional  express  tracks 
under  proper  conditions  on  the  Second  and  Third 
Avenue  elevated  lines  or  even  the  construction 
of  an  elevated  loop  through  streets  well  adapted 
to  that  purpose  between  the  two  bridges  named. 
Elevated  railways  in  the  city  of  New  York  have 
given  a  measure  of  relief  to  its  people  impos- 
sible to  have  been  secured  in  any  other  way, 
and  they  are  there  to  stay.  They  will  continue 
to  render  that  service  for  an  indefinite  period  in 
the  future.  It  would  be  irrational  and  thor- 
oughly absurd  to  take  the  position  that  while 
they  have  rendered,  and  will  continue  to  render, 
such  service  they  shall  not  be  permitted  so  to 
develop  their  capacity  as  to  greatly  increase  that 
service  to  the  comfort  and  convenience  of  the 
community. 

The  Subway  system  of  rapid  transit  certainly 
has   extraordinary   advantages,   but   it   does    not 


possess  them  all.  An  elevated  loop  be- 
tween the  Williamsburgh  and  Brooklyn 
bridges  on  the  Manhattan  side  can  be  built 
much  more  quickly  than  a  subway  and  when 
it  is  borne  in  mind  that  the  Brooklyn  bridge 
must  be  reconstructed  with  far  greater  capacity 
than  at  present,  as  soon  as  diversion  of  trafiSc 
to  the  Manhattan  bridge  will  permit,  k  becomes 
highly  probable  that  both  subway  and  elevated 
loops  will  be  required  for  the  enormously  in- 
creased traffic  of  the  future,  especially  as  both 
terminals  afford  ample  facilities  for  the  two 
classes  of  connections.  It  is  petulantly  idle  and 
hypercritical  to  object  that  such  loop  connec- 
tions give  relief  only  to  the  rapid  transit  com- 
panies in  handling  their  cars.  That  is  predsdy 
the  kind  of  relief  which  they  ought  to  have, 
for  it  constitutes  one  of  the  most  important 
elements  in  efficient  transportation.  The  masses 
of  people  whose  comfort  and  convenience  de- 
pend upon  the  best  possible  means  of  inter- 
borough  rapid  transit  cannot  be  more  effectively 
served  than  by  such  terminal  and  connecting; 
facilities  between  the  East  River  bridges  and 
the  adjacent  transit  systems,  as  will  afford  those 
systems  the  highest  attainable  efficiency  in  han- 
dling their  cars.  This  is  the  very  pith  and 
essence  of  this  great  problem  of  rapid  and 
comfortable  transit  to  which  the  Public  Service 
Commission  must  give  its  best  thought  and  not 
be  governed  by  the  academic  advocates  of  any 
one  idea. 


Accident  Records  in  Equipment  Maintenance. 

The  maintenance  of  engineering  equipment  in- 
cludes some  of  the  most  interesting  problems  in 
the  field  of  industrial  technology.  The  reduc- 
tion of  repair  costs  to  the  lowest  amounts  con- 
sistent with  safe  and  reliable  service  is  always 
before  the  maintenance  department  as  a  desir- 
able condition  to  meet,  and  the  invention  of 
labor  and  time-saving  devices  and  methods  al- 
ways contributes  towards  this  end  if  the  quality 
of  the  work  is  not  sacrificed  in  the  meanwhile. 
As  equipment  is  developed  from  year  to  year  to 
satisfy  varying  specifications,  it  is  always  of  im- 
portance to  measure  the  effect  of  changes  in 
design  upon  the  total  cost  and  facility  of  repairs 
and  renewals,  and  in  this  connection  the  tempo- 
rary or  permanent  failures  of  the  machinery  in 
service  deserve  careful  and  detailed  study.  Grad- 
ual deterioration  of  wearing  parts  is  easily  fol- 
lowed in  most  cases,  for  modem  equipment  is 
designed  with  accessibility  as  one  oi  the  import- 
ant requirements  to  be  met;  but  the  study  of 
sudden  failures  or  accidents  is  much  more  diflS- 
cult  and  often  neglected  by  operating  companies 
in  comparison  with  the  attention  paid  to  carrent 
repairs  and  their  contributory  causes. 

Serious  accidents  involving  legal  complications 
are  generally  analyzed  at  considerable  length  by 
executive  and  technical  officers  of  industrial  or- 
ganizations, but  even  this  work  is  apt  to  be 
carried  out  in  a  haphazard  manner  if  the  prin- 
cipal energies  of  the  staff  are  occupied  in  replac- 
ing damaged  equipment  as  quickly  as  possible  in 
order  to  establish  the  normal  rate  of  production 
again.  Obviously,  the  return  to  normal  condi- 
tions is  usually  the  most  important  task  after 
personal  injuries  are  cared  for,  supposing  that 
these  appear  in  an  accident,  but  it  is  well  not  to 
overlook  the  value  of  notes  upon  the  conditions 
taken  as  soon  as  possible  after  the  equipment 
goes  wrong.  In  the  operation  of  a  modem  street 
railway  there  is  a  wise  appreciation  on  the  part 
of  the  management  of  securing  the  fullest  par- 
ticulars of  the  smallest  and  most  insignificant 
accidents  as  well  as  those  of  undisputed  import- 
ance. Of  course,  the  avoidance  of  damages 
through  unjust  claims  on  the  part  of  the  ptib- 
lic  is  the  main  reason  why  street   railway  em- 
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ployees  are,  on  laxfft  systems,  provided  with 
blank  forms  on  which  the  minute  details  of  each 
casualty  are  to  be  recorded,  but  apart  from  their 
legal  aspect,  such  reports  are  often  helpful  in 
throwing  light  upon  the  performance  of  the 
equipment  and  suggestive  of  changes  in  design 
to  avoid  similar  accidents  in  the  future.  In  an 
industrial  or  powfcr  plant  the  use  of  blanks  bear- 
ing upon  probable  accidents  is  seldom  feasible 
to  anything  like  the  extent  which  obtains  in  street 
railway  service,  for  in  the  latter  work  the  range 
of  accidents  is  limited  to  the  car  and  its  vicinity 
and  certain  general  forms  can  be  applied  to  prac- 
tically every  case.  At  the  same  time,  reports  on 
accidents  to  engineering  equiment  in  general 
by  technical  employees  to  their  executives  can 
be  made  valuable  analyses  of  weak  spots  in  the 
apparatus  if  care  is  taken  to  make  them  up  on 
the  strength  of  full  notes  of  the  condition  before, 
during  and  after  the  trouble  occurs.  Literary 
excellence  in  such  reports  is  not  the  point — 
what  is  needed  is  a  full  memorandum  of  the 
conditions  mentally  noted,  but  seldom  recorded 
.  in  the  haste  of  setting  things  to  rights. 

In  the  stress  of  emergencies  there  is  often  no 
time  to  make  the  notes  of  conditions,  and  no 
engineer  with  heavy  responsibility  can  be  expect- 
ed to  sit  down  and  prepare  a  report  on  either 
major  or  minor  accidents  until  all  that  is  pos- 
sible has  been  done  to  restore  the  original  rate 
of  production.  Too  often,  however,  the  neces- 
sary notes  are  not  made  until  some  of  the  details 
at  first  clear  have  become  uncertain.  The  value 
of  all  emergency  notes  lies  in  their  accuracy  in 
detail,  however  conflicting  the  data  may  appear 
at  first.  The  smaller  accidents  are  likely  to  be 
as  suggestive  of  desirable  improvements  in  equip- 
ment as  casualties  costing  considerable  sums  to 
repair  and  offset. 


The  Civic  Federation  Investigation  of  Muni- 
cipal Ownership. 


The  abstracts  of  reports  made  by  members  of 
the  committee  of  the  National  Civic  Federation 
appointed  to  examine  public  and  private  manage- 
ment of  public  service  undertakings  in  this  coun- 
try and  abroad,  printed  in  this  journal  last  week, 
must  have  seemed  to  some  readers  as  partaking 
of  the  nature  of  a  technical  imitation  of  Joe 
Miller's  joke  book.  .\n  examination  of  the  same 
data  has  led  one  set  of  critics  to  declare  that 
itrantcipal  ownership  is  a  failure  and  the  other  set 
'to  assert  equally  strongly  that  it  is  a  complete 
success.  It  is  hardly  necessary  to  say  that  those 
who  found  muncipal  ownership  to  be  a  success 
were  well-known  advocates  of  it,  while  the  ad- 
vocates of  private  ownership  were  gentlemen  en- 
gaged in  the  management  of  public  service  cor- 
porations. Each  party  doubtless  felt  called  upon 
to  stick  to  the  source  of  its  bread  and  butter, 
«vcn  in  cases  of  reasonable  doubt.  It  seems  a 
pity,  howevdr.  that  they  could  not  agree  some- 
what, and  thus  make  their  statements  carry  some 
weight  with  the  public,  which  must  look  upon  the 
critical  reports  given  out  by  the  Federation's  sec- 
retary as  mere  ex-parte  statements,  to  be  re- 
garded merely  as  utterances  of  interested  parties. 
The  entirely  divergent  opinions  which  were  stated 
in  the  abstracts  printed  last  week  show  how  futile 
it  is  to  expect  that  those  who  are  out-and-out  ad- 
vocates of  tnunidpal  or  private  ownership  under 
all  conditions  may  ever  reach  conclusions  at  all 
harmonious. 

The  costly  investigations  conducted  by  the 
Federation  must  not  be  judged,  however,  by  the 
statements  of  the  partisan  reviewers  of  the  re- 
ports which  were  outlined  last  week.  The 
main  committee  has  been  able  to  reach  a  number 
of  highly  important  conclusions  from  the  infor- 
mation collected  by  its  investigators,  and  its  re- 
port, signed  by  all  members  of  the  committee  save 
Mr.  Walton  Clark,  is  of  more  than  usual  value 


and  a  contribution  of  particular  interest  at  the 
present  time.  The  committee  which  signs  the 
report  is  made  up  of  representatives  of  all  classes 
of  professions  and  trades.  It  represents  all  politi- 
cal parties  and  every  shade  of  belief  in  municipal 
ownership  or  antagonism  to  it.  Accordingly  the 
practical  unanimity  with  which  certain  important 
conclusions  were  reached  in  a  gratifying  indi- 
cation that  the  work  which  has  been  carried  op 
may  be  of  some  definite  help  in  reconciling  the 
present  discordant  views  held  on  the  subject. 
The  conclusions  reached  are  as  follows :  First. 
public  utilities,  whether  in  public  or  private 
hands,  are  best  conducted  under  a  system  of  legal- 
ized and  regulated  monopoly ;  second,  public  utili- 
ties in  which  the  sanitary  motive  largely  enters 
should  be  operated  by  the  public;  third,  the  suc- 
cess of  municipal  operation  of  public  utilities  de- 
pends upon  the  existence  in  the  city  of  a  high 
capacity  for  municipal  government;  fourth,  the 
franchise  grants  to  private  corporations  should 
be  terminable  after  a  fixed  period,  and  meanwhile 
subject  to  purchase  at  a  fair  value ;  fifth,  munic- 
ipalities should  have  the  power  to  enter  the  field 
of  municipal  ownership  upon  popular  vote  under 
reasonable  regulation ;  sixth,  private  companies 
operating  public  utilities  should  be  subject  to 
public  regulation  and  examination  under  a  sys- 
tem of  uniform  records  and  accounts  and  of  full 
publicity.  Messrs.  Chas.  L.  Edgar,  of  the  Bos- 
ton Edison  Electric  &  Illuminating  Co.,  and  Mr. 
Walton  Clark,  of  the  United  Gas  Improvement 
Co.,  refused  to  concur  in  the  second  and  fifth 
conclusions,  and  the  reasoning  upon  which  the  y 
are  based. 

For  the  successful  municipal  operation  of  a 
public  service  undertaking,  the  committee's  in- 
vestigations indicate,  according  to  a  report  given 
out  this  week,  that  provision  must  be  made  for 
compliance  with  the  following  conditions :  First, 
an  executive  manager  with  full  responsibility, 
holding  his  position  during  good  behavior,  must 
be  in  charge ;  second,  political  influence  and  per- 
sonal favoritism  must  be  excluded  from  the  man- 
agement of  the  undertaking;  third,  the  finances  of 
the  undertaking  must  be  separate  from  those  of 
the  rest  of  the  city;  fourth,  the  necessary  bond 
issue  for  revenue-producing  utilities  must  be  ex- 
empt from  the  debt  limit  law,  and  should  be  a  first 
charge  upon  the  property  and  revenues  of  the  un- 
dertaking. These  conclusions  go  practically  to 
the  root  of  the  whole  subject  of  the  successful 
municipal  ownership.  At  the  present  time  thert 
is  little  attraction  to  a  man  of  even  third  and 
fourth  rate  calibre  as  a  technical  executive  to 
enter  municipal  service.  Except  In  a  few  cities 
where  municipal  affairs  have  been  administercf! 
for  many  years  on  a  business-like  basis,  the  ex- 
ecutive head  of  any  department  is  likely  to  be 
chosen  for  political  rather  than  business  reasons. 
The  fact  that  he  often  makes  a  good  executive  is 
due  to  the  fact  that,  to  a  certain  extent,  political 
skill  calls  for  much  the  same  kind  of  ability  that 
business  success  does.  Wherever  technical  mat- 
ters are  involved,  however,  as  they  always  are  in 
public  service  departments,  the  politician  fails  to 
l-,e  a  satisfactory  executive  head.  Moreover  there 
is  hardly  a  municipal  department  in  the  country 
which  is  free  from  the  blighting  burden  of  finan- 
cial mismanagement.  It  seems  to  be  the  fate  of 
municipalities  to  have  their  financial  affairs  con- 
ducted in  such  a  manner  that  a  business  man  who 
for  the  first  time  becomes  acquainted  with  them 
is  horrified.  The  average  public  service  de- 
partment conducted  by  city  officials,  in  case  it  is 
revenue-producing,  has  to  pay  all  its  surplus  into 
the  public  treasury.  This  is  a  financial  crime  of 
the  first  order,  since  the  earnings  of  such  a  de- 
partment are  diverted  from  the  consumers,  who 
may  be  but  a  small  fracton  of  the  total  popula 
tion,  for  fhe  benefit  of  the  whole  body  of  tax- 
payers. Every  competent  business  man  who  has 
ever  investigated  and  reported  on  municipal  finan- 


cial methods  is  a  strong  critic  of  this  almost  uni- 
versal practice,  yet  it  seems  impracticable  to  up- 
root it  from  its  firm  hold.  As  a  result,  it  is  not 
only  .impossible  to  reduce  rates  for  the  benefit  of 
the  consumers  who  are  paying  for  the  service,  but 
it  is  even  impracticable  in  many  cases  to  pay  out 
of  the  earnings  of  the  department  the  sums  neces- 
sary for  repairs  and  extensions. 

Beyond  question  this  subject  of  municipal 
ownership  is  fast  becoming  one  of  the  most  im- 
portant in  the  country.  It  deserves  particularly 
careful  attention  for  two  reasons,  the  first  being 
that  jt  affords  a  popular  method  of  appealing  to 
prejudice  followed  by  political  demagogues;  anJ, 
second,  there  is  a  feeling  among  a  good  many 
students  of  governmental  methods  that  the  Ameri- 
can system  of  control  by  popular  vote  is  likely 
to  receive  its  most  severe  test  in  dealing  with 
such  a  subject.  In  Germany,  where  paternalism 
has  always  been  a  feature  of  government  and 
those  who  are  engaged  in  municipal  service  are 
highly  respected,  municipal  executive  offices  at- 
tract a  very  fine  class  of  men.  There  are  a 
good  many  people,  believers  in  municipal  owner- 
ship as  a  theory,  who  nevertheless  hold  that  the 
Anglo-Saxon  temperament,  modified  by  a  mix- 
ture of  characteristics  from  the  lower  classes  of 
all  Europe,  is  unfitted  for  the  municipal  manage- 
ment of  undertakings  so  directly  affecting  all  the 
people  as  street  railways,  electric  lights,  markets, 
water-works,  and  the  like.  Just  how  far  this  pes- 
simism is  warranted  seems  to  be  uncertain  at  the 
present  time.  There  are  some  cities  in  the  coun- 
tr>',  notably  in  Massachusetts,  where  the  Stfite 
regulation  of  public  utilities  is  very  strict,  in 
which  the  municipal  management  of  public  light- 
ing has  been  a  marked  success.  Moreover,  the 
State  control  of  the  extension  of  railways  and 
other  public  services  by  private  corporations  has 
prevented  unnecessary  duplication  of  facilities, 
and  has  practically  created  for  existing  companies 
the  monopoly  of  their  business  which  the  com- 
mittee so  strongly  and  properly  considers  essential 
for  the  successful  administration  of  any  public 
service,  whether  under  municipal  or  private  con- 
trol. As  the  matter  stands  to-day,  The  En- 
gineering Record  believes  that  a  fair  statement  of 
conditions  is  that  in  some  cities  it  would  be  ex- 
tremely dangerous  to  place  all  public  services  un- 
der municipal  control,  and  turn  over  to  politicians 
the  direction  of  their  vast  body  of  employees.  On 
the  other  hand,  there  are  cities  where  such  pub- 
lic service  operations  might  properly  be  conducted 
by  the  city  authorities,  for  the  standard  of  munic- 
ipal business  methods  is  a  high  one.     ■ 


The  Water-Works  Situation  at  Atlanta. 


The  situation  of  the  water-works  of  Atlanta, 
Ga.,  during  the  past  month  has  been  an  interest 
ing  one,  particularly  to  those  who  believe  that 
the  successful  administration  of  municipal  depart- 
ments depends  upon  divide/^  control.  Without 
going  into  the  detail  of  all  the  troubles,  it  may 
be  stated  in  brief  that  the  water  supply  has  at 
times  been  deficient  in  quantity  and  poor  m 
quality.  As  a  rule  it  is  excellent  and  the  trouble 
naturally  aroused  serious  protest  from  the  con- 
sumers. The  affairs  of  the  water  department  are 
under  the  charge  of  a  general  manager,  a  water 
board  and  the  city  council,  the  measure  of  re- 
sponsibility of  each  being  something  which  ap- 
parently few  people  know  anything  about.  The 
manager  of  the  department,  Colonel  Park  Wood- 
ward, is  one  of  the  best  known  superintendents 
of  such  works  in  the  country.  The  development 
of  the  plant  and  its  effective  service  have  been 
under  his  special  care  for  years,  and  that  he  has 
served  the  city  well  is  thoroughly  well  recognized 
among  water-works  men.  Probably  some  mem- 
bers of  the  city  government  do  not  understand 
how  carefully  all  details  of  water-works  affairs 
are  watched  by  those  interested  in  them  in  other 
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cities.  Some  of  these  critics,  among  insurance 
interests  particularly,  have  a  very  good  reason  for 
keepmg  closely  in  touch  with  >vater-works  man- 
agement throughout  the  country  and  have  special 

'  lacilities  for  comparing  the  results  obtained  in 
different  cities,  these  people  naturally  rubbed 
their  eyes  when  an  attempt  was  recently  made 
to  shove  on  the  shoulders  of  Colonel  Woodward 
the  responsibility  for  the  recent  troubles  with  the 
Atlanta  supply.  Ihey  have  known  considerably 
better,  apparently,  than  a  good  many  people  in  the 
city  that  the  situation  at  Atlanta  was  such  that, 
unless  the  recommendations  repeatedly  made  by 
the  manager  of  the  works  were  carried  out,  the 
consumers  would  be  subjected  eventually  to  seri- 
ous inconvenience.  Now  that  the  inevitable  has 
happened,  although  its  coming  was  foretold  in  the 
reports  of  the  general  manager  of  the  works, 
the  shuffling  haste  with  which  those  responsible 
tor  the  mud  in  what  little  water  was  supplied  to 
Atlanta  recently,  endeavored  to  fasten  the  blame 
for  the  trouble  on  the  shoulders  of  others  was 
just  a  bit  ludicrous. 

As  a  city  develops  and  its  population  increases 
there  is  an  increased  demand  for  water  as  well, 
a  fact  so  self-evident  that  it  is  surprising  it  is 
overlooked  so  often  by  city  fathers.  It  cer- 
tainly was  overlooked  or  neglected  in  Atlanta  for' 
a  good  many  years.  In  igo2.  Colonel  Woodward 
sent  a  special  report  to  the  water  board  in  which 
the  necessity  for  various  improvements,  including 
an  additional  water  main  from  the  river  which  is 
the  source  of  the  supply  to  the  reservoir,  was 
very  strongly  staled.  In  each  subsequent  annual  re- 
port he  also  called  attention  to  the  matter,  and 
the  president  of  the  water  board  drew  the  atten- 
tion of  the  city  council  during  the  same  time  to 
the  subject  .and  urged  that  money  be  appropriated 
to  carry  out  the  work.  Owing  to  the  lack  of 
this  main  the  city  finally  was  supplied  with  very 
poor  water,  and  a  few  months  ago,  practically  five 
years  after  the  construction  of  the  main  had  been 
"Strongly  urged  by  the  manager  of  the  water  de- 
partment, money  for  the  work  was  finally  appro- 
priated. 

The  pumping  capacity  of  the  water  department 
is  short.  There  are  two  io,ooo,ooo-gal.  pumps  and 
one  lS,ooo,ooo-gaI.  pump  available  for  use.  Dur- 
ing the  day  it  is  necessary  to  run  one  of  the  10,- 
ooo.ooo-gal.  pumps  and  the  iS,ooo,ooo-gaI.  pump. 
If  the  larger  one  should  break  down,  the  two 
smaller  pumps  could  not  give  the  necessary  pres- 
sure for  fire  and  domestic  service.  The  situation 
was  brought  to  the  attention  of  the  city  council 
and  some  of  the  members  of  that  body  recognized 
its  gravity  and  endeavored  to  secure  a  new  pump- 
ing engine  as  quickly  as  possible.  Bids  for  such 
an  engine  were  opened  early  last  May,  when  it 
was  discovered  that  the  son-in-law  of  one  of  the 
councilman  had  put  in  a  tender  for  a  centrifugal 
pump  driven  by  a  steam  turbine.  This  was  a  new 
combination  and  at  the  request  of  the  bidder 
offering  it,  Mr.  D.  H.  Maury,  of  Peoria,  was  re- 
tained to  investigate  the  merits  of  the  proposi- 
tion. This  engineer  is  known  to  look  with  favor 
on  centrifugal  pumping  machinery,  nevertheless 
he   rejected  the  proposition   on   the  ground  that 

■  the  combination  was  an  experiment  and  it  would 
be  hazardous  for  Atlanta  to  make  it.  His  re- 
port was  discussed  and  he  was  again  retained  to 
investigate  the  matter,  but  further  examination 
convinced  him  that  the  proposition  was  not  one 
adapted  for  the  situation  in  Atlanta.  The  party 
making  the  bid  finally  suggested  that  it  would  be 
desirable  for  a  committee  of  the  council  to  visit 
Brooklyn,  where  there  was  such  a  pumping  unit 
in  service,  but  it  was  found  that  the  unit  was  not 
ready  for  operation  and  the  trip  was  called  of?. 
Whether  a  new  pumping  engine  has  yet  been  or- 
dered, this  journal  cannot  state,  but  the  long  de- 
lay in  placing  the  order  is  a  thing  that  deserves 
considerable  study  by  those  who  urge  that  the 
successful  management  of  a  water  department  by 
public  officials  demands  divided  responsibility. 


gate  the  cause  of  the  muddy  water  recently  and 
it  recommended  the  construction  of  settling  basins 
at  the  river  side,  where  the  water  could  be  par- 
tially clarified  before  it  was  pumped  into  the  main 
reservoir.  This  recommendation  was  satisfac- 
tory to  the  authorities  in  charge  of  the  water- 
works and  the  general  manager  was  asked  why 
it  should  not  be  adopted.  He  very  promptly 
called  attention  to  the  fact  that  two  years  ago  he 
suggested  the  necessity  of  such  works.  Appar- 
ently this  suggestion  had  been  entirely  overlooked 
and,  like  a  good  many  other  recommendations  of 
importance  made  by  water-works  superintendents 
in  other  cities,  it  was  allowed  to  lapse  into  the 
limbo  of  forgotten  things.  It  is  merely  one  of 
many  details  which  go  to  show  that  there  is  no 
inherent  virtue  in  municipal  ownership  which 
makes  it  practicable  for  several  different  par- 
ties' to  have  control  of  the  same  undertaking,  and 
that  the  sooner  such  departments  are  placed  in 
the  charge  of  a  technically  competent  administra- 
tor, the  better  will  be  the  service  the  public  re- 
ceives. There  is  no  reason  why  the  water  board 
of  Atlanta  should  not  be  in  complete  control 
of  the  water-works  under  its  charge,  receiving 
enough  compensation  for  its  water  to  enable  it 
to  be  financially  independent  of  the  city  council, 
just  as  if  the  service  were  rendered  by  a  private 
water  company.  Under  such  a  plan  the  works 
could  be  conducted  in  a  business-like  manner, 
and  there  would  be  a  better  chance  of  improve- 
ments being  made  when  necessary  to  avoid  trou- 
bles like  those  that  have  recently  occurred. 


repairs  to  the  coke  oven  plant  will  be  completed, 
it  is  stated,  within  ninety  days  from  the  time 
of  the  accident,  and  operations  will  then  be  re- 
sumed as  usual. 


Notes  and  Comments. 


The  Enormous  Covered  Reservoir  which  is  un- 
der construction  at  Honor  Oak,  Camberwell,  for 
the  Metropolitan  Water  Board  of  London,  con- 
tains a  number  of  unusual  features  in  the  design 
of  the  walls.  The  reservoir  will  contain  about 
70,000,000  gal.,  and  is  divided  by  two  intersecting 
interior  walls  into  four  basins,  with  a  gatehouse 
for  all  the  basins  at  the  intersection.  Here  the 
connections  are  so  arranged  that  each  basin  can 
be  operated  independently  of  the  others.  A  part 
of  the  reservoir  is  an  excavation,  and  here  the 
walls  are  arched  in  plan,  while  the  outside  walls 
elsewhere  are  of  ordinary  section  for  retaining 
walls.  The  central  walls  are  also  arched  in  plan, 
6  ft.  thick  at  the  center  of  each  bay  and  10  ft.  at 
the  heavy  brick  buttresses  which  separate  the 
bays.  These  buttresses  are  likewise  used  along 
the  outer  walls,  and  are  carried  up  to  form  part 
of  the  roof  supports.  The  floor  is  made  of  in- 
verted arches,  supporting  at  the  high  points  brick- 
work piers  14  ft.  high,  which  carry  the  jack 
arches  for  the  drum  vaulting  of  the  roof.  The 
brick  used  in  the  work  were  made  from  the  clay 
excavated  from  the  site. 


The  Gas  Situation  in  Hamilton,  Ohio,  con- 
cerning which  editorial  mention  was  made  in  the 
issue  of  this  journal  for  June  22,  has  undergone 
further  change.  The  city  council  has  passed  an 
ordinance  granting  a  franchise  to  the  Columbia 
Gas  &  Electric  Co.  to  furnish  natural  gas  to  the 
city  for  a  term  of  25  years.  The  company  is  to 
lease  the  mains  of  the  moribund  municipal  plant, 
maintain  them,  and  make  necessary  extensions, 
the  rental  being  stated  as  $5,7So  per  year.  Nat- 
ural gas  is  to  be  supplied  by  Jan.  I,  1908,  the 
price  to  be  30  cents  per  thousand,  or  60  cents  per 
thousand  for  manufactured  gas,  should  the  nat- 
ural gas  supply  fail.  Meanwhile  the  plant  of  the 
Hamilton  Gas  &  Electric  Co.,  which  supplies  all 
the  gas  now  used  in  the  town,  ha.^  suffered  con- 
siderable damage  from  a  tornado,  which  on  July 
6  demolished  the  condensing  house  at  its  by-prod- 
uct coke-oven  works,  and  put  this  division  of  the 
plant  temporarily  out  of  operation.  The  supply 
of  gas,  however,  has  been  kept  up  with  but  a  few 
hours'  intermission,  an  auxiliary  water  gas  plant 


The  Cost  of  ANTHRAaiE  Coal  is  bound  to 
rise  steadily  and  for  this  reason  the  expense  of 
operating  boiler  plants  with  such  fuel  in  order 
to  avoid  the  productioti  of  smoke  is  sure  to  rise 
with  equal  steadiness.  This  assertion  has  been 
made  a  number  of  times  in  this  journal,  and  has 
generally  aroused  a  protest  from  engineers  who 
hold  that  the  increased  cost  of  hard  coal  is  simply 
due  to  a  combination  of  the  producers.  A  few 
facts  based  on  the  experience  at  a  colliery  at 
Pittston,  Pa.,  are  worth  considering  in  connec- 
tion with  this  subject.  The  shaft  reached  a  coal 
seam  10  to  12  ft.  thick  at  a  depth  of  175  ft, 
and  here  coal  could  be  taken  out  at  the  rate  of 
15  tons  per  miner  per  day.  After  this  seam  was 
worked  out,  the  shaft  was  carried  down  to  a 
second,  about  6  ft.  thick;  then  to  a  third,  about 
6  ft.  thick,  and  finally  to  a  fourth,  only  3  ft.  10  in. 
thick  and  270  ft.  below  the  surface,  where  one 
miner  can  produce  but  5  tons  per  day.  Under 
the  present  conditions  it  is  necessary  to  employ 
three  times  as  many  miners  to  get  out  the  same 
amount  of  coal  as  originally,  and  also  a  much 
larger  number  of  timber  men,  di^ivers/  runners 
and  masons.  It  has  been  necessary  to  more  than 
double  the  ventilating  equipment  and  to  increase 
many  times  the  force  of  men  employed  in  keeping  • 
the  ventilating  system  in  working  condition.  The 
amount  of  water  to  be  removed  has  increased 
from  300  to  3,500  gal.  per  minute.  The  wages 
of  the  miners  have  been  raised  and  they  are  now 
paid  for  both  coal  and  rock  removed,  while  for- 
merly they  werei  paid  solely  for  the  coal.  This 
list  of  increased  expenses  could  be  made  much 
longer,  but  enough  has  been  stated  to  indicate 
why  it  is  true  that  the  working  of  the  anthracite 
fields  is  more  expensive  now  than  formerly. 


A  River  Pollution  Decision  was  recently 
made  by  the  Massachusetts  Supreme  Judicial 
Court  in  Parker  v.  American  Woolen  Co.,  81  N. 
E.  Rep.,  468,  which  merits  attention.  The  court 
decides  that  there  is  no  question  about  the  right 
of  each  riparian  owner  to  use  the  stream  in  a  rea- 
sonable manner,  according  to  the  usages  and 
wants  of  the  community,  which  will  not  inter- 
fere with  a  similar  use  by  the  riparian  owners 
above  and  below  him.  Many  of  the  uses  which 
properly  may  be  made  of  the  water  of  a  natural 
stream  by  an  upper  riparian  owner  will  have 
some  tendency  to  defile  the  water,  and  it  is  in- 
evitable for  controversy  to  arise  concerning  what 
is  permissible  contamination.  The  court  rules 
that  no  riparian  owner  has  the  right  to  use  the 
waters  of  a  natural  stream  for  such  purposes  or 
in  such  a  way  as  will  materially  injure  it  for  the 
use  of  a  lower  riparian  owner,  or  to  add  to  it 
substances  which  will  make  it  unfit  for  use. 
Owing  to  the  self-purification  which  takes  place 
in  streams  the  law  will  not  prevent  the  discharge 
of  every  small  amoiint  of  polluting  substance  into 
the  water,  although  this  may  be  prevented  by 
statute.  The  court  also  makes  the  important 
ruling  that  the  plaintiff  is  entitled  to  an  injunction 
restraining  the  pollution  of  the  stream,  even 
though  this  pollution  does  not  now  interfere  with 
any  use  he  is  making  of  its  waters.  The  court  ac- 
cordingly ordered  a  decree  to  be  entered  enjoin- 
ing the  defendant  "from  emptying  or  discharging 
or  permitting  to  be  emptied  or  discharged  into 
the  brook  upon  its  premises  above  the  plaintiff's 
premises  any  acids,  soaps,  compounds  of  soaps, 
or  of  jron,  chemicals,  scouring,  dye  stuffs,  sew- 
age or  any  objectionable  substances  whatever,  in 
quantities  that  noticeably  or  appreciably  affect 
the  purity  of  the  waters  when  they  reach  the 
plaintiff's '  premises,  or  render  them  materially 
less  fit  for  drinking,  domestic  or  other  uses  at 
that  point  than  they  are  when  they  enter  (he  de- 
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THE  WEST  NEEBISH  CHANNEL  OF  THE  ST.  MARY'S  RIVER.— I. 


The  improvement  of  the  West  Neebish  chamiel 
of  the  St.  Mary's  River,  which  connects  Lake 
Superior  and  Lake  Huron,  was  undertaken  sev- 
eral years  ago  by  the  United  States  Government 
and  has  approached  a  stage  of  completion  indicat- 
■ig  that  under  normal  Conditions  this  exten- 
sive work  will  be  finished  before  navigation  closes 
this  fall,  or  at  the  latest  by  the  opening  of  navi- 
(ation  next  spring.  One  of  the  most  serious 
handicaps  to  the  great  volume  of  traffic  passing 
through  this  river  between  Lake  Superior  and 
the  other  Great  Lakes  will  then  be  relieved. 
Originally,  up-bound  vessels  plying  the  St.  Mary's 
River  were  obliged,  after  leaving  the  head  of 
Mud  Lake,  which  is  some  twenty  miles  in  a  di- 
rect line  from  Lake  Superior,  to  pass  to  the  east 
of  Neebish  Island  and  thence  follow  a  long  cir- 
cuitous route  around  Sugar  Island  through  Lake 
George  and  Little  Lake  George  to  reach  the 
locks  at  the  Sault  Ste.  Marie  Rapids  in  the  River. 
The  channel  along  the  east  side  of  Neebish  Is- 
land was  improved  several  years  ago  to  provide 
a  minimum  depth  of  21  ft.  at  the  mean  stage  of 
water  in  the  river.  About  the  same  time  a  chan- 
nel with  a  minimum  depth  of  21  ft.  was  excavated 


twelve  miles  an  hour  in  order  to  obtain  steer- 
ageway.  Since  the  larger  loaded  ore  and  grain 
vessels,  many  of  which  are  over  550  ft.  in  length 
and  draw  in  the  neighborhood  of  19  ft.  of  water, 
form  the  principal  portion  of  the  down-bound 
traffic,  it  is  evident  that  they  cannot  be  controlled 
readily  at  the  turns  in  the  channel.  Further- 
more, the  upbound  traffic  consists  mostly  of  the 
same  large  vessels,  which  generally  return  to 
Lake  Superior  loaded  with  coal. 

The  menace  offered  by  these  turns  and  the 
conditions  surrounding  them  has  thus  greatly 
hindered  traffic  at  all  times,  and  has  resuled 
in  numerous  serious  collisions.  The  extreme 
care  that  is  observed  in  navigating  this  channel, 
frequently  necessitating  a  vessel  to  lie  at  the 
mouth  of  the  St.  Mary's  River  during  the  night 
in  order  to  make  the  channel  by  daylight,  has, 
however,  reduced  the  number  of  accidents  to  a 
minimum.  To  avoid  these  delays,  the  schedules 
of  vessels  are  arranged,  when  possible,  so  the 
channel  will  be  reached  during  the  duy.  A  large 
number  of  vessels,  nevertheless,  make  a  night 
passage  through  the  St.  Mary's  River,  rather 
than   wait   for   daylight. 
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nel,  making  a  double  sailing  course  in  the  most 
difficult  part  of  St.  Mary's  River,  and  a  prac- 
tically double  course  from  Lake  Superior  to 
Lake  Huron. 

The  new  channel  has  a  minimum  width  of  300 
ft.,  and  a  clear  swept  depth  of  22  ft.  at  the  low- 
est stage  of  the  water  in  the  river.  The  upper 
reach,  extending  from  Hay  Lake  to  the  rock 
section  through  the  rapids,  has  a  total  length 
of  approximately  six  miles,  with  only  one  slight 
turn.  The  water  along  the  site  of  this  part  of 
the  channel  varied  from  3  to  5  ft.  in  depth 
before  excavation  was  started;  the  excavation 
was  made  through  mud  and  sand  with  large 
dipper  dredges,  the  excavated  materials  being 
loaded  on  scows,  in  which  they  were  hauled  to 
shallow  water  along  the  shore  line  and  dumped. 
The  lower  reach  of  the  new  channel  in  a  dis- 
tance of  some  two  miles  between  the  downstream 
end  of  the  rock  section  and  the  original  river 
channel  had  22  ft.  or  more  water,  so  no  work 
was  required  in  this  length.  From  the  lower 
end  of  this  natural  deep  channel  to  Mud  Lake 
a  new  channel,  approximately  three  miles  long, 
was  dug  through  the  sand,  clay  and  mud  which 
formed  the  bed  of  the  river.  This  three-mile 
section  has   only  one   turn,  and   its   channel   is 


Upstream   End   of  Canal  Showing  Two   1,000-Foot  Cableways. 


between  the  upper  end  of  Neebish  Island  and 
the  lower  end  of  Sugar  Island;  this  channel  was 
continued  on  up  the  river  to  deep  water  in  Hay 
Lake,  about  10  miles  below  the  locks  at  Sault 
Ste.  Marie.  The  new  channel  thus  formed,  gen- 
erally called  the  Middle  Neebish,  greatly  short- 
ened the  sailing  distance  between  Neebish  Island 
and  the  locks  and  is  used  by  traffic  practically 
to  the  exclusion  of  the  old  channel,  the  great 
fleet  of  large  ore  and  grain-carrying  vessels 
which  pass  through  the  river  being  included  in 
this  traffic 

At  the  same  time  the  hazards  presented  to  traf- 
Bc1>y  U.t  Middle  Neebish  Channel  became  a  seri- 
ous mcfiace  to  that  traffic  long  before  the  latter 
reached  its  present  tonnage,  which  during  the 
average  open  navigation  season  of  143  days  is 
greater  than  that  of  any  other  inland  waterway 
in  the  world,  having  reached  a  total  of  over 
51,500,000  tons  in  1906.  Several  sharp  turns  in 
the  Middle  Neebish  channel,  the  greater  part  of 
which  is  artificial,  are  the  most  dangerous  fea- 
tures offered  to  the  safe  passage  of  vessels 
through  it.  In  the  first  place  the  approach  to 
them  from  one  direction  cannot  be  seen  from 
the  approach  from  the  opposite  direction,  owing 
to  the  height  of  the  wooded  intervening  land. 
On  the  other  hand,  the  five  to  six-mile  current 
in  the  river  at  this  point  requires  the  down- 
bound  vessels  to  maintain  a  speed  of  eight  to 


The  West  Neebish  Channel  is  being  excavated 
to  relieve  the  present  situation.  It  will  provide 
a  shorter  and  straighter  course  than  the  Middle 
Neebish  Channel,  with  fewer  turns,  all  of  which 
can  be  navigated  safely,  and  will  have  a  mini- 
mum depth  of  22  ft.  below  extreme  low  water. 
It  connects  the  lower  end  of  Hay  Lake  with  the 
upper  end  of  Mud  Lake,  passing  between  the 
west  side  of  Neebish  Island  and  the  mainland, 
and  has  a  total  length  of  approximately  13.5 
miles.  The  upper  and  lower  reaches  of  this  chan- 
nel extending,  respectively  from  Hay  Lake  to 
the  West  Neebish  Rapids  of  the  St.  Mary's 
River  and  from  those  rapids  to  Mud  Lake  were 
excavated  in  sand,  clay  and  mud  and  are  fin- 
ished. The  remaining  section  of  the  channel, 
extending  through  the  rapids,  with  a  total  length 
of  about  2.5  miles,  forms  the  most  difficult  part 
of  the  whole  project,  as  it  has  to  be  excavated 
almost  entirely  in  solid  rock.  This  section  is 
now  rapidly  approaching  completion,  however, 
the  expectation  being  that,  with  reasonable  suc- 
cess, it  will  be  done  before  December  1st.  After 
the  opening  of  the  new  channel  on  the  west  side 
of  Neebish  Island,  the  Middle  Neebish  Channel 
will  be  deepened  to  the  same  depth  of  22  ft.  at 
extreme  low  water.  Downbound  traffic  will  be 
diverted  through  the  West  Neebish  Channel  after 
the  improvements  are  finished  and  upbound  traffic 
will  continue  to  use  the  Middle  Neebish  Chan- 


widened  at  this  turn  to  permit  easy  navigation, 
as  is  done  at  all  turns  in  artificial  channels.  This 
section  of  the  channel  was  also  made  with  dip- 
per dredges  from  which  the  material  was  carried 
on  scows  to  dumping  grounds. 

The  water  in  the  West  Neebish  Rapids  of  the 
St.  Mary's  River  through  which  the  rock  section 
had  to  be  built,  varied  from  a  few  inches  to 
several  feet  in  depth  and  had  a  current  with  a 
velocity  of  4  to  7  miles  an  hour.  The  bed 
of  the  river  was  a  solid  ledge  of  hard  Niagara 
limestone  for  8,600  ft.  of  the  13,300-ft.  section 
included  in  the  contract  for  this  work.  This 
limestone  ledge  was  covered  with  scattered  bould- 
ers, varying  from  small  stones  to  those  con- 
taining 2  cu.  yd.  or  more.  The  specifications 
under  which  the  contract  for  this  work  was 
awarded  required  that  cofferdams  should  be  con- 
structed which  would  unwater  these  rapids  over 
a  length  of  about  6,000  ft.  of  the  channel;  and 
that  the  remainder  of  the  work  could  be  done 
by  dredges.  These  conditions  were  changed, 
however,  to  permit  the  construction  of  coffer- 
dams which  would  unwater  a  length  of  8,800  ft 
of  the  river  through  the  rapids,  the  remainder 
of  the  work  to  be  done  by  dredging. 

The  contract  for  the  construction  of  the  2.5- 
mile  section  of  the  channel  through  the  West 
Neebish  Rapids  was  awarded  to  MacArthur 
Bros.   Co.,  of  Chicago,  on  April  7,    1904.     This 
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company  built  the  large  cofferdams  required  to 
unwater  the  portion  of  the  excavation  to  be 
done  in  the  dry,  and  then  sub-let  that  portion 
of  the  work,  involving  approximately  1,700,000 
cu.  yd.  of  rock  excavation  to  Messrs.  Grant, 
Smith  &  Co.,  of  Chicago,  of  which  company 
Mr.  C.  H.  Locher,  associate  partner,  is  manager 
in  charge  of  the  work,  and  Mr.  G.  P.  Locher  is 
superintendent.  The  contract  for  the  portion  of 
the  excavation  to  be  done  outside  of  the  coffer- 
dam with  dredges  was  let  to  Edward  Bros.,  of 
Sault  Ste.  Marie.  A  preliminary  description  of 
the  work  on  this  rock  section  was  printed  in 
The   Engineering   Record   for   March  2,    1906. 

Construction  Plant  and  Methods. — The  first 
work  of  the  construction  was  to  build  two  tem- 
porary cofferdams  about  midway  between  the 
two  main  cofferdams.  These  temporary  dams 
were  about  1,000  ft.  apart  at  the  site  of  the  chan- 
nel and  extended  across  the  river  from  the  main- 
land to  the  island,  varying  in  direction  to  suit 
the  contours  of  the  river  bed.  They  were  built 
in  2  to  7  ft  of  water  flowing  3  to  6  miles  an 
hour.  The  construction  of  these  dams  stopped 
the  flow  of  water  in  the  West  Neebish  Channel 
of  the  river,  so  the  main  cofferdams  could  be 
built  in  still  water,  and  also  laid  bare  a  part 
of  the  site  of  the  channel  about  1,000  ft.  long. 
In  building  these  temporary  dams,  which  varied 
from  4  to  10  ft.  in  height,  broken  stone  and 
rock  were  dumped  from  scows  on  the  line  of 
the   dams   until   the   force   of   the   current   was 
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ice.  The  rock  that  had  been  taken  from  the  por- 
tion of  the  channel  on  which  work  was  already 
in  progress  was  hauled  on  sleds  on  the  ice  to 
a  point  over  the  part  of  the  dam  already  built 
This  haul  was  from  4,000  to  4,500  ft.,  and  as 
much  as  three  cords  of  stone  were  carried  on  a, 
sled  at  a  load.  A  channel  was  cut  through  the 
ice  over  the  dams  in  order  that  the  stone  could 
be  dumped  on  top  of  the  bank  already  built  This 
dumping  was  done  in  such  manner  as  to  form  a 
small  bank  along  each  side  of  the  top  of  this 
-base.  When  these  two  parallel  banks  had  been 
carried  up  to  the  water  surface  in  this  manner, 
the  space  between  them  was  filled  with  sandy 
clay  which  contained  a  considerable  quantity  of 
gravel  and  small  boulders,  taken  from  a  borrow 
pit  on  the  mainland.  After  the  space  between 
the  two  small  banks  of  rock  on  each  side  of  the 
top  of  the  lower  section  of  the  dam  had  been 
filled  with  the  material  from  the  Borrow  pit 
the  same  material  was  used  to  top  out  the  dam 
to  its  full  height  of  6  ft  above  the  water  level. 
The  material  was  hauled  from  the  borrow  pit  to 
the  dam  in  boxes  on  sleds  and  dumped  into  place 
through  the  ice.  After  the  dam  was  about  fin- 
ished, a  narrow-gauge  light  railway  was  laid  the 
full  length  of  it  and  extended  to  the  borrow  p-U 
in  order  to  have  it  available  in  an  emergency. 
This  dam  was  completed  in  April,  1905,  and  th: 
last  part  of  the  area  between  the  two  main  cof- 
ferdams was  unwatered  soon  after. 
Only  one  accident  of  any  moment  occurre  I  to 
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Upstream   End  of  Excavation,  Showing   Part  of  Upstream   Main   Cofferdam  and  Compressor  Plant. 


broken  and  the  rock-fill  carried  above  the  water. 
Sandy  clay  was  then  brought  in  and  dumped  on 
the  upstream  side  of  these  rock  embankments  in 
order  to  silt  up  the  openings  in  the  latter  and 
produce  water  tight  dams.  The  dams  were  com- 
pleted in  July,  1904,  after  which  the  water  was 
immediately  pumped  out  of  the  area  enclosed 
between  them  and  work  started  on  the  rock 
excavation.  Two  of  the  four  cableways  which 
have  been  employed  in  the  construction  of  the 
rock  section  of  the  channel  had  been  installed 
meanwhile  and  were  placed  in  service  to  hoist 
the  excavated  material  out  of  the  cut  and  con- 
vey it  to  spoil  banks  along  the  channel. 

Main  Cofferdams. — The  two  mayi  cofferdams 
which  unwater  the  8,6oo-ft.  section  of  the  work 
that  is  being  excavated  in  the  dry,  are  structures 
of  unusual  magnitude.  The  upstream  dam  is 
L-shaped,  and  is  built  in  water  from  2  to  18 
ft.  deep;  the  stem  of  the  ell  extends  from  the 
mainland  across  the  river  at  right  angles  to  the 
channel  for  1,200  ft.,  the  leg  of  the  ell  continu- 
ing down-stream  700  ft.  from  the  outer  end  of 
the  stem  to  the  shore  of  the  island,  making  the 
total  length  of  the  dam  1,900  ft  This  cofferdam 
has  a  minimum  width  of  8  ft  at  its  top,  which  is 
7  ft.  above  the  water,  and  has  side  slopes  on  the 
water  side  of  about  i  on  I'/i,  and  of  about  i  on 
2  on  the  other  side.  The  other  main  cofferdam 
is  8,600  ft.  downstream  from  this  one.  It  has 
a  total  length  of  2,600  ft.,  and  in  plan  is  arched 


slightly  downstream  against  the  water  on  that 
side  of  it.  This  cofferdam  was  built  in  water 
from  nothing  to  26  ft.  deep;  it  has  a  minimum 
width  of  12  ft.  at  the  top,  which  is  6  ft.  above 
the  water;  its  side  on  the  water  side  is  built 
on  an  average  slope  of  i  on  2,  and  the  one  the 
other  side  of  i  on  2>4. 

The  construction  of  the  upstream  main  coffer- 
dam was  started  soon  after  the  current  of  the 
river  had  been  broken  by  the  temporary  dams. 
Sandy  clay  and  mud  excavated  by  the  dredges 
at  work  on  the  adjacent  sections  of  the  channel 
were  brought  to  the  site  in  bottom-dump  scows 
and  deposited  in  place.  When  the  banks  thus 
formed  had  been  carried  up  until  the  bottom- 
dump  scows  would  operate  no  longer,  the  ma- 
terials were  loaded  on  flat  deck  scows,  and  han- 
dled from  these  to  place  in  the  embankment  by 
a  clam-shell  bucket  on  a  derrick  scow.  The  final 
trimming  and  finishing  of  the  portion  of  the 
dam  above  the  water  was  done  with  wheelbar- 
rows and  by  hand.  This  dam  was  finished  No- 
vember I,  1904,  after  which  the  water  covering 
the  area  between  it  and  the  upstream  temporary 
dam  was  pumped  out. 

The  downstream  main  cofferdam  was  also 
built  from  scows  up  to  within  5  to  6  ft  of  the 
water  surface,  with  materials  excavated  by  the 
dredges.  Soon  after  this  part  of  the  work  was 
finished  in  the  fall  of  1904  the  river  froze  over, 
and  the  cofferdam  was  completed  through  the 


either  of  the  two  main  cofferdams  after  they 
were  built  In  February,  1905,  the  upper  part 
of  a  2So-ft  length  of  the  leg  of  the  upstream 
dam,  near  the  shore  where  the  dam  serti.-in 
was  light  became  detached  from  the  remamder 
of  that  dam  and  was  carried  over  into  the  area 
which  had  been  unwatered,  with  the  result  thi." 
that  area  was  flooded.  The  cause  of  ihis  ac-n- 
dent  has  never  been  certainly  determined.  It 
is  believed,  however,  to  have  been  brought  about 
by  the  formation  of  a  line  of  cleavage  in  the  dam 
by  freezing,  followed  by  a  change  in  the  river 
level  which  lifted  the  detached  portion  and  float- 
ed it  away.  This  break  was  soon  repaired  and 
since  then  an  open  channel  maintained  in  the  ice 
on  the  water  outside  the  dam  has  avoided  fur- 
ther similar  difficulty.  This  channel  was  kept 
open  by  simply  piling  brush  on  it  and  covering 
this  brush  with  loose  snow;  the  top  and  slopes 
of  the  dams  were  also  covered  with  brush  to  col- 
lect snow  which  prevents  freezing  and  the  for- 
mation of  cleavage  planes.  Although  tempera- 
tures of  20°  below  zero,  Fahr.,  are  common  in 
the  locality  where  the  work  is  in  progress,  this 
simple  expedient  forms  a  line  of  separation  be- 
tween the  main  body  of  the  ice  and  that  attached 
to  the  slopes  of  the  dam. 

Pumping  Plants. — The  quantity  of  water  which 
leaks  through  the  cofferdams  is  very  slight  when 
compered  with  the  great  length  and  height  of 
these  dams.     At  the  same  time,  a  large  amount 
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».•»  piiii!piiis  capacity  was  required  to  remove  the 
water  whidi  covered  the  area  .enclosed  by  the 
dams.  The  total  capacity  of  the  pumps  installed 
is  about  40,000,000  gaL  per  24  hours.  This  cap- 
acity is  required  only  a  small  portion  of  the  year, 
however,  but  is  all  necessary  in  the  spring  when 
the  snow  is  melting,  or  during  excessive  rains. 
A  b«rm  ditch  on  each  side  of  the  river,  extend- 
ing the  full  length  of  the  work  on  the  island 
side  and  two-thirds  the  length  on  the  mainland 
side,  diverts  the  drainage  from  the  land  into  the 
river  and  prevents  it  reaching  the  area  between 
the  cofferdams.  A  12-in.  centrifugal  pump  on  the 
upstream  cofferdam  handles  the  principal  part 
of  the  water  in  that  end  of  the  area  enclosed. 
Two  6-in.  reciprocating  pumps  in  this  end  of  the 
channel  cut  are  capable  of  removing  the  water 
from  the  latter.  Two  centrifugal  pumps,  one  a 
12-in.  and  the  otjier  a  double  section  i8-in.  are 
installed  in  a  pump  house  on  the  downstream 
main  cofferdam  to  pump  the  water  from  that 
end  of  the  work.  Two  reciprocating  pumps,  an 
8-in.  and  a  12-iii.,  are  placed  in  a  house  on  the 
edge  of  the  channel  cut,  about  midway  betweeii 


greater   than   it   is   during  the   remainder  of  the 
year. 

An  idea  of  the  climatic  conditions  in  this  lo- 
cality may  be  obtained  from  the  records  of  the 
station  of  the  United  States  Weather  Bureau 
at  Sault  Ste  Marie.  The  mean  average  tem- 
perature throughout  the  year  for  a  long  series 
of  years,  as  given  by  those  records  was  39°  Fahr. 
During  four  months  of  the  year,  December,  Jan- 
uary, February  and  March,  the  average  monthly 
temperature  for  the  same  series  of  years  was 
considerably  below  32°  Fahr.,  with  frequent  tem- 
peratures as  low  as  25°  below  zero,  Fahr.  Ice 
forms  on  open  water  six  months  in  the  average 
year,  reaching  a  thickness  of  30  in.,  or  more 
during  the  winter.  .A.dded  .to  these  conditions 
some  snow  falls  nearly  every  day  in  the  winter 
and  the  annual  snowfall  is  quite  heavy,  the  ground 
generally  being  covered  with  from  two  to  three 
feet  of  snow  during  the  winter.  Notwithstanding 
these  extreme  climatic  conditions  the  construc- 
tion work  has  been  handled  day  and  night,  prac- 
tically without  interruption,  except  for  Sundays, 
since  its  inception.     During  1906  the  government 


most  permanent  plants  of  this  kind,  and  was 
installed  with  as  great  care.  The  plant  may, 
in  fact,  be  considered  a  permanent  one,  since 
it  has  been  operated  continuously  for  over  three 
years.  It  is  in  a  tight  frame  building,  40x108 
ft.  in  plan,  which  is  divided  by  a  transverse  par- 
tition wall  into  a  boiler  room  and  an  engine 
room.  The  boiler  room  contains  three  200-h.-p. 
Erie  City  sectional  water-tube  boilers  placed  in 
brick  settings  on  concrete  footings.  These  boil- 
ers are  operated  at  150  lb.  pressure  and  are 
each  served  by  an  8o-ft.  stack.  They  are  sup- 
plied with  feed-water  by  either  of  two  Snow 
boiler-feed  pumps,  which  draw  from  a  Kelly- 
Berryman  feed-water  heater.  This  heater  oper- 
ates on  exhaust  steam  from  the  auxiliary  units 
in  the  plant. 

The  engine  room  contains  two  cross-compound 
two-stage  Rand  compressors ;  one  of  these  has 
40  and  23-in.  air  cylinders  and  a  48-in.  stroke, 
producing  a  capacity  of  4,527  cu.  ft.  of  free  air 
a  minute  at  90  lb.  pressure ;  the  other  machine 
has  17  and  30-in.  air  cylinders  and  a  30-in.  stroke 
and  produces  i.goo  cu.  ft.  of  free  air  a  minute  at 


General   View  of  the  Construction  Worl<  in   Progress,  Viewed  from   Upstream  End. 


the  main  cofferdams,  and  pump  from  the  cut 
into  a  flume  leading  to  one  of  the  berm  ditches. 
A  12-in.  centrifugal  pump  in  a  house  on  the  op- 
posite side  of  the  channel  near  this  point  is  also 
used  while  the  snow  is  melting  and  during  heavy 
rains.  The  water  in  the  downstream  end  of  the 
channel  cut  is  removed  by  three  8-in.  reciprocat- 
ing pumps. 

General  Features  of  Construction  Plant. — The 
controlling  feature  of  the  extensive  construction 
plant  which  has  been  installed  by  Messrs.  Grant, 
Smith  &  Co.,  is  the  adaptability  and  arrangement 
of  the  various  parts  of  this  plant  to  be  operated 
day  and  night,  six  days  a  week,  throughout  the 
year.  The  long  and  extremely  cold  winters  of 
the  locality  in  which  the  work  is  being  carried 
on  required  unusually  careful  precautions  in  the 
choice  of  the  equipment  to  be  installed.  At  the 
same  time,  the  continued  low  temperature  of 
the  long  winters,  the  large  amount  of  snow-fall 
which  occurs  and  the  great  quantity  of  ice  that 
forms  in  a  work  of  this  character  interfered  seri- 
ously with  the  progress  of  the  construction.  In 
fact,  it  is  believed  that  the  cost  o(  handling  work 
during  the  winter  months  has  been  25  per  cent. 


engineers  credited  the  contractor  with  290  work- 
ing days  and  nights,  without  including  seven  holi- 
days on  which  work  was  in  progress.  This  rec- 
ord does  not  mean,  either,  that  part  of  a  day  was 
counted  as  a  full  one,  because  all  of  the  men  are 
provided  with  rubber  clothing,  so  work  is  rarely 
stopped  by  rain  or  snow,  the  rock  bottom  of  the 
cut  always  providing  a  good  working  foundation. 

The  various  equipment  and  plant  connected 
with  the  work  is  operated,  with  a  few  exceptions, 
on  air  furnished  from  a  central  compressor  plant. 
Air-driven  rock  drills  are  employed  in  making 
the  large  number  of  blast  holes  in  which  the 
channel  cut  is  excavated.  The  loosened  rock 
is  loaded  into  large  skips  by  steam  shovels,  the 
skips  being  hoisted  out  of  the  cut,  conveyed  to 
spoil  banks  along  the  side  of  the  channel  and 
dumped  in  these  banks  by  long-span  cableways 
with  traveling  head  and  tail  towers.  All  of  this 
equipment  was  selected  largely  on  account  of 
its  adaptability  to  work  continuously  under  thi. 
trying  climatic  conditions,  which  become  par- 
ticularly strenuous  at  night   during  the  winte- 

Compressor  Plant. — The  equipment  in  th<.  cen- 
tral compressor  plant  is  as  complete  as  that   in 


90  lb.  pressure.  The  larger  compressor  is  driven 
by  a  cross-compound  7oo-h.-p.  Newburg  Corliss 
engine,  and  the  smaller  one  by  a  cross-com- 
pound 325  h.-p.  Hamilton  Corliss  engine.  These 
engines  are  operated  condensing,  each  of  them 
being  equipped  with  a  Dean  jet  condenser.  Cir- 
culating water  for  the  condensers  is  supplied  by 
any  one  of  three  pumps  in  the  basement  of  the 
engine  room.  These  pumps  also  supply  water 
to  the  feed-w'ater  heater  from  the  condenser  hot 
well,  or  from  the  river. 

AH  of  the  various  units  in  the  plant  are  on 
heavy  concrete  foundations,  which  were  built 
with  special  care.  The  bed  plates  of  the  two 
main  units  are  placed  directly  on  the  concrete, 
without  any  cap  stones.  No  trouble  from  vibra- 
tion of  the  engines  or  compressors  has  ever  been 
experienced,  however,  although  both  compressors 
are  in  service  23  hr.  a  day  for  at  least  six  days 
a  week. 

The  compressors  deliver  to  an  air  receiver,  4 
ft.  in  diameter  and  18  ft.  long,  just  outside  the 
building,  from  which  air  is  piped  to  various  parts 
of  the  work.  An  8-in.  pipe  line,  6.000  ft.  in 
length,  extends  along  the  main-land  bank  of  the 
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river,  and  is  continued  an  additional  2,000  ft. 
as  a  6-in.  line.  This  8,000-ft.  line  is  provided 
with  several  L-shape  vertical  joints  to  provide 
for  expansion  and  contraction.  The  line  is  also 
laid  to  drain  to  drip  cocks  placed  at  convenient 
intervals,  in  order  that  the  condensation  may  be 
removed  readily.  A  second  receiver  of  the  same 
size  as  the  first  is  placed  on  the  8-in.  line  3,650 
ft.  from  the  compressor  plant,  to  provide  for 
sudden  demands  for  air.  Taps  are  made  in  the 
main  line  so  branches  can  be  carried  to  the  vari- 
ous plants  at  any  point  along  the  work.  A  6-in. 
main   line   is   also   laid   to   opposite   side   of   the 


The  Hydro-Electric  Plant  of  the  Huronian  Co. 


The  Canadian  Gjpper  Co.  operates  numerous 
nickel  and  copper  mines,  in  the  Sudbury  Dis- 
trict of  Ontario,  Canada,  all  of  which  are  located 
on  a  strip  about  28  miles  long  and  not  far  from 
the  Soo  Branch  of  the  Canadian  Pacific  Ry.  The 
high  cost  of  coal  for  operating  these  mines  and 
the  smelting  plant  which  is  located  at  Copper 
Cliff,  resulted  in  the  organization  of  the  Huron- 
ian Co.,  in  order  to  acquire  the  property  known 
as  High  Falls,  on  the  Spanish  River  about  28 
miles  west  of  Sudbury,  and  in  the  spring  of  1904 


cced  24  in.  Owing,  however,  to  the  nature  of 
the  covering  of  the  watershed  and  to  the  numer- 
ous lakes  in  the  upper  reaches,  the  minimum  flow 
is  high,  being  0.71  cu.  ft.  per  second  per  square 
mile. 

Above  High  Falls  for  a  distance  of  6  miles  the 
river  is  a  succession  of  rapids,  and  it  was  con- 
sidered necessary  that  these  should  be  drowned 
so  as  to  prevent  the  formation  of  frazil,  and  also 
to  form  as  much  of  a  reservoir  as  possible.  For 
these  reasons  the  river  level  above  the  falls  was 
raised  18  ft.,  thus  providing  a  storage  basin  about 
6  miles  long  and  increasing  the  head  from  67  to 
8s  ft.  Immediately  above  the  falls  are  many 
rocky  islands  which  break  the  stream  into  sev- 
eral channels  and  finally  at  the  falls  themselves 
an  island  divides  the  river  into  two  channels 
which  unite  again  a  short  distance  below  the  ■ 
falls. 

On  account  of  the  number  of  small  channels 
between  these  rocky  islands,  quite  an  extensive 
system  of  dams  was  necessary.  Three  of  these 
were  needed  to  close  the  west  channel,  two  to 
close  the  east  channel  and  two  others,  joining  on 
to  the  bulkhead,  form  the  forebay.  As  the  river 
is  much  used  for  lumbering  purposes  and  as  large 
numbers  of  logs  come  down  each  year,  provision 
for  their  passage  was  made  in  dams  i  and  2  by 
means  of  a  chute  to  which  the  logs  are  guided 
by  a  system  of  booms  in  the  upper  river.  In  or- 
der to  insure  a  constant  flow  over  these  two 
dams  the  other  dam  in  the  western  channel.  No. 
3,  was  made  18  in.  higher  than  the  overflow  dam 
in  the  other  or  eastern  channel.    Sluices  have  been 
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work  to  deliver  air  to  the  engines  of  two  cable- 
ways  on  that  side.  In  all,  35,000  ft.  of  pipe  i' 
required  to  convey  air  from  the  central  plant  to 
the  different  parts  of  the  work.  This  large 
amount  of  pipe  is  entirely  exposed  to  the  weath- 
er, but  the  whole  air  distributing  system  has  been 
operated  during  the  coldest  weather.  Reheat- 
ers  have  to  be  used  on  all  air-consuming  units, 
however,  and  in  the  winter  fires  are  maintained 
at  different  points  along  the  supply  lines  to  pre- 
vent the  water  of  condensation  from  freezing 
and  stopping  the  pipes. 

(To  be  Continued.) 


A  New  Railroad  Station  designed  for  hand- 
ling a  large  number  of  people  in  a  short  time  was 
completed  at  East  Pittsburg  by  the  Pennsylvania 
R.  R.  last  spring.  It  is  located  at  the  shops  of 
the  Westinghouse  Electric  and  Manufacturing 
Co.,  and  separated  from  the  latter  by  Turtle 
Creek.  During  the  rush  hours  the  railroad  car- 
ries between  S,ooo  and  6,000  people,  mostly  em- 
ployees of  the  various  Westinghouse  compan- 
ies, who  live  in  Pittsburg  and  its  suburbs. 
The  platforms  of  the  new  station  have  in  conse- 
quence been  made  especially  wide,  and  since  the 
passengers  as  a  rule  have  but  a  few  minutes  to 
wait,  the  station  building  has  been  made  small, 
but  the  main  platforms  have  been  covered 
throughout  their  length.  The  passenger  trains 
are  operated  on  four  tracks,  the  two  outside  ones 
being  devoted  to  local  trains,  which  carry  the 
bulk  of  the  traffic.  The  main  platforms  are  on 
the  outside  of  these  local  tracks,  and  an  island 
platform  is  located  between  the  express  tracks. 
A  bridge  over  the  creek  leads  to  the  north  local 
platform,  from  which  stairways  descend  to  a  sub-- 
way  leading  under  the  tracks  to  the  other  plat- 
forms. A  masonry  retaining  wall  about  30  ft  high 
forms  the  bank  of  Turtle  Creek,  and  in  order  to  get 
the  desired  width  of  platform  the  station  building 
was  built  out  beyond  the  face  of  the  wall,  over- 
hanging the  creek  8  ft.  and  resting  on  cantilever 
1  beams. 
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Dam,  Bulkhead  and  Penstock  Inlets. 
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work  was  begun  upon  the  development  of  this 
water  power.  The  plant  is  located  in  western 
Ontario,  north  of  the  Georgian  Bay. 

The  Spanish  River  above  High  Falls  drains 
an  area  of  2,150  square  miles,  over  which  the 
annual  average  rainfall  does  not  exceed  30  in. 
The  minimum  gauged  discharge  from  the  river 
is  1,600  cu.  ft.  per  second,  which  occurred  during 
a  season  when  the  average  rainfall  did  not  ex- 


built  in  two  of  the  dams  at  an  elevation  11  ft. 
below  the  bottom  of  the  forebay-  so  that  by  open- 
ing them  the  water  can  be  lowered  if  necessary, 
so  as  to  allow  of  repairs  to  the  racks  and  bulk- 
head. These  sluices  are  also  intended  to  be  used 
to  relieve  the  overflow  at  high  water  and  are  ac- 
cessible by  bridges  from  the  shore  end  of  the 
dam. 
The  first  work  in  the  actual  development  was 
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the  construction  of  th«  dams,  and  this  was  start- 
ed in  September,  1904.  The  preliminary  work 
had  been  begun  in  the  Spring  of  the  same  year 
and  consisted  of  the  construction  of  a  spur  from 
the  Canadian  Pacific  Ry.,  and  the  erection  of 
buildings  for  housing  the  workmen  and  storing 
material  Dams  i,  2  and  4  were  started  first  and 
work  on  them  was  carried  on  continuously  to 
completion  notwithstanding  the  severe  Winter 
of  1904  and  1905.  About  the  same  time  the  con- 
crete foundations  of  the  power  house  were  built 
up  above  the  level  of  high  water  so  as  to  avoid 
delay  in  the  following  spring.  A  log  slide  and 
two  temporary  openings  were  left  in  dams  i  and 
2,  so  as  to  pass  the  water  when  it  became  neces- 
sary to  stop  the  flow  in  the  east  channel  of  the 
river.  The  latter  channel  was  then  closed  up  by 
a  crib  cofferdam  against  the  head  of  32  ft.  of 
'water.  The  plan  of  this  cofferdam  was  in  the 
form  of  a  letter  V,  each  leg  abutting  on  the  rocky 
bank  and  projecting  outward  and  up-stream.  The 
ends  of  these  legs  were  finished  square  leaving 
a  key-shaped  space  between  the  channel  ends. 
Accurate  measurements  were  made  of  this  space 
and  a  crib  of  these  dimensions  was  built  up- 
stream, loaded  and  then  lowered  with  heavy 
tackle  to  within  a  short  distance  of  the  proposed 
location.  Its  construction  was  continued  until  it 
sank  within  a  few  inches  of  the  bottom  of  the 
river,  and  its  position  was  then  carefully  adjusted 
so  that  the  current  would  carry  it  into  the  open- 
ing between  the  ends  of  the  two  legs.  When  this 
bad  been  done  the  tackle  securing  it  were  quick- 
ly slacked  and  the  crib  slid  in  place  and  closed 
the  cofferdam.  The  face  of  the  entire  structure 
was  then  double-sheeted  and  made  as  tight  as 
the  bottom  formation  would  allow  and  the  flow 
of  the  river  was  diverted  to  the  openings  in  dams 
I  and  2.  The  power  house  is  located  on  the 
down-stream  side  of  High  Falls  Island  and  in 
order  to  carry  the  water  to  it  a  forebay  was 
blasted  on  the  island  and  enclosed  by  the  bulk- 
head and  dams  6  and  7. 

All  of  the  dams  are  'founded  on  solid  rock, 
ample  trenches  being  cut  for  anchorages,  both  in 
the  foundation  and  in  the  end  walls.  The  rock 
was  carefully  cleaned  of  all  dust  and  dirt  and 
cement  sprinkled  dry  over  the  bottom.  Over 
this  was  placed  a  layer  of  1 :3  mortar  having 
a  minimum  depth  of  4  in.,  and  the  regular  con- 
creting begun.  The  concrete  mixture  was  1:3:5 
well  mixed  and  deposited  very  wet  Larger 
stones  were  freely  used,  some  measuring  over  2 
cu.  yd.,  and  were  placed  so  that  none  of  them 
were  closer  than  9  in.  to  the  face  of  the  work, 
nor  nearer  to  each  other  than  12  in.  All  of 
them  were  carefully  washed  and  scrubbed  before 
placing,  carefully  bedded  and  so  disposed  as  to 
form  as  effective  a  bond  as  f)ossible. 

Although  a  large  part  of  the  concrete  both  in 
the  dams  and  power  house  foundations  was  dug 
in  winter  with  the  temperature  varying  from  a 
few  degrees  below  freezing  to  15°  below  zero 
(Fahr.),  no  difficulty  was  found  in  securing  good 
concrete  work,  the  only  precaution  taken  being 
to  heat  the  water  by  turning  a  ^-'m.  steam  pipe 
into  the  water  barrel  supplying  the  mixer,  and 
during  the  mixing  to  use  a  jet  of  live  steam  in 
the  mixer,  keeping  the  cylinders  closed  by  wood- 
en coverings.  No  attempt  was  made  to  heat  the 
sand  or  stone.  In  all  the  winter  work  care  was 
taken  to  use  only  cement  which  would  attain  its 
initial  set  in  not  more  than  65  min.,  and  the  re- 
sults obtained  have  been  absolutely  satisfactory. 
Even  the  thin  walls  used  in  the  sub-station  and 
the  blowing  engine  house  were  constructed  in 
the  winter  without  impairing  the  quality  of  the 
work. 

The  dams  vary  somewhat  in  height  according 
to  the  elevations  of  the  rock  foundations  but  are 
all  in  the  neighborhood  of  27  to  30  ft.  They 
vary  in  length  from  less  than  loo  to  about  300  ft 
in  length.    The  front  face  in  all  cases  is  vertical 


while  the  back  face  in  the  spilling  sections  has 
a  ogee  curve,  and  in  the  remainder  of  the  work 
a  sloped  profile  having  two  different  ratios. 

The  steelwork  supporting  the  racks  and  the 
entrance  cones  of  the  penstocks  is  built  into  the 
bulkhead  wall,  being  carefully  bedded  and  cov- 
ered with  wet  mortar.  The  inlet  for  the  exciter 
penstocks  is  separated  from  the  main  unit  inlet  by 
a  concrete  pier,  and  is  placed  to  one  side  of  the 
four  intakes  instead  of  in  the  center,  its  usual 
position.  Since  the  exciter  units  are  placed  in  the 
center  of  the  power  house  with  the  main  units  on 
either  side  of  them  the  exciter  penstock  was 
curved,  back  of  the  bulkhead,  and  carried  over 
the  main  unit  pipes  into  its  relative  position  in 
the  power  house.  The  bulkhead  was  housed  in 
so  as  to  protect  the  operators  in  severe  winter 
weather.  The  gates  are  of  steel  and  may  be 
operated  by  hand  or  by  a  direct  current  motor 
driven  from  the  exciters. 

The  entrance  cones  of  the  penstocks  are  10  ft. 
in  diameter  at  the  upper  end  in  the  front  face 
of  the  bulkhead  wall  and  9  ft.  in  diameter  at  the 
back  face.  From  this  point  a  diameter  of  9  ft. 
is  maintained  to  the  wheel  cases.  The  tubes  are 
of  steel  plate  resting  on  concrete  saddles,  spaced 


each  capable  of  serving  four  generators.  Both 
of  them  are  furnished  with  water  from  one  pen- 
stock and  each  is  provided  with  a  hydraulically 
operated  gate  valve.  The  power  units,  of  which 
there  will  eventually  be  four,  are  arranged  two 
on  each  side  of  the  exciters.  The  switchboard  is 
in  the  center  of  the  building,  in  front  of  the  ex- 
citers, and  back  of  it  is  the  tower  in  which  the 
high-tension  switches  are  housed.  On  either  side 
of  the  latter  are  the  transformer  compartments 
separated  from  the  main  room  by  steel  doors.  A 
railway  track  leads  into  the  power  house  and  an 
overhead  crane  commands  all  the  machinery,  the 
transformers  being  mounted  on  trucks  so  that 
they  can  be  pushed  forward  under  the  crane. 

The  main  turbine  wheels  are  designed  for  a 
maximum  of  3,550  h.-p.,  and  are  connected  with 
2,ooo-kw.  generators,  the  wheels  thus  having  a  ca- 
pacity sufficient  for  operating  the  generators  at  33 
per  cent,  overload.  The  effective  head  is  85  ft. 
and  the  speed  375  r.  p.  m.  The  wheels  are  of  the 
horizontal  shaft  type  and  are  enclosed  in  steel 
cases,  which  are  spht  horizontally  so' as  to  give 
quick  access  to  the  moving  parts  in  case  repairs 
are  necessary.  There  are  two  wheels  to  a  unit, 
eadi  34  in.  in  diameter.     The  runners  are  of 
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18  ft.  on  centers,  equal  to  two  diameters  of  the 
penstock,  and  are  anchored  in  the  center  of  their 
length,  an  expansion  joint  being  provided  in  each 
tube  near  the  bulkhead  wall  and  also  one  near  the 
power  house.  To  prevent  the  formation  of  ice 
in  the  penstocks  they  are  covered  with  a  wooden 
structure  made  as  nearly  air-tight  as  possible,  an 
arrangement  that  is  quite  effective.  Such  protec- 
tion is  quite  necessary  in  a  plant  operating  in 
this  locality  where  the  temperature  sometimes 
reaches  45°  Fahr.  The  maximum  speed  of  water 
in  the  penstocks  at  full  overload  is  7.2  ft.  per  sec- 
ond. Air  pipes  of  ample  capacity  protected  from 
freezing  are  provided  at  the  upper  end  of  the 
penstocks. 

The  power  house  is  carried  on  five  arches  run- 
ning the  entire  width  of  the  building,  one  being 
beneath  each  of  the  main  units  and  the  fifth  be- 
neath the  exciters.  The  foundations  were  car- 
ried down  to  rock  which  dipped  to  the  north  and 
east  at  a  depth  of  about  30  ft.  below  the  floor 
level  of  the  building.  The  overlying  material  was 
soft  clay  and  quicksand  which  gave  a  good  deal 
of  trouble  in  excavating,  though  the  low  temper- 
ature at  which  most  of  the  work  was  done  tended 
rather  to  facilitate  than  retard  progress  as  every 
opportunity  was  given  the  frost  to  penetrate  the 
earth  beyond  the  limits  of  the  excavation,  thus 
rendering  the  standing  wall  secure  and  enabling 
the  excavation  to  be  carried  down  about  plumb. 

The  floor  arrangement  of  the  power  house  pro- 
vides for  two  exciters  in  the  middle  of  the  room 


bronze.  The  thrust  bearing  which  is  of  the  ma- 
rine type,  is  located  between  the  wheel  case  and 
the  generator.  The  bronze  gates  are  of  wicket 
type  being  as  nearly  as  possible  balanced  and  are 
operated  by  a  governor  of  the  Sturgess  type.  The 
exciter  turbines  are  similar  in  design  to  the  main 
units  and  are  also  controlled  by  Sturgess  gov- 
ernors. All  of  the  governors  are  electrically  con- 
trolled so  that  the  operator  on  duty  at  the  con- 
trolling desk  can  start  up  any  or  all  of  the  ma- 
chines. The  total  full  load  capacity  of  the  plant 
is  8,000  kw.  The  exciters  each  have  a  capacity  of 
200  kw.  and  are  operated  at  550  r.  p.  m. 

In  testing  the  generators  already  installed  the 
loads  were  obtained  by  connecting  one  generator 
up  as  a  motor,  reversed  in  the  direction  of  rota- 
tion, and  operating  it  from  the  other  machine 
running  as  a  generator.  Both  machines  for  the 
purpose  of  the  test  were  brought  up  to  full  ex- 
citation and  switched  together  before  starting. 
The  gates  on  the  generator  wheel  being  opened 
up  gradually,  both  machines  came  up  to  speed, 
the  motor,  of  course,  driving  its  wheel  in  the  op- 
posite direction  to  normal  rotation.  When  both 
machines  were  at  full  speed  the  gates  on  the 
wheels  connected  to  the  motor  were  gradually 
opened,  thus  obtaining  practically  a  water  brake 
load.  It  was  possible  by  this  scheme  to  get  any 
load  required  and  also  to  reach  any  power  fac- 
tor by  over  or  under  exciting  the  synchronous 
motor,  thus  determining  the  regulation  of  the 
generators  at  any  power  factor.      This  scheme 
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proves  decidedly  superior  to  a  water  rheostat 
load  which  gives  only  a  fixed  power  factor. 

The  marble  bench  board  from  which  the  opera- 
tion of  the  station  is  controlled  in  every  par- 
ticular, including  the  speeding  of  the  water  wheels, 
was  placed  on  a  gallery  to  give  the  operator  a 
clear  view  of  the  power  station  and  also  of  the 
switching  apparatus  in  the  tower  back  of  the 
board.  The  main  switches  and  all  connections 
between  the  main  units,  transformers  and  trans- 
mission lines  are  distantly  controlled  so  that  the 
only  voltages  on  the  bench  board  are  those  from 
the  exciter  and  the  operating  voltages  from  the 
switch  control.  In  other  words  nothing  higher 
than  125  volts  is  admitted  to  the  main  power 
station  except  within  the  generators  themselves 
which  have  no  exposed  parts  and  the  current 
from  which  is  carried  by  cables  in  ducts  to  the 
low  voltage  chamber  in  the  switch  tower. 

There  is  a  group  of  three  transformers  to  each 
main  unit,  each  group  being  housed  separately. 
The  transmission  line  from  High  Falls  to  Cop- 
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The  Engineering  Organization  of  the  Western 
Pacific  Railway  Company. 

By  George  P.  Low. 

The  Western  Pacific  Ry.  is  now  being  con- 
structed from  Salt  Lake  City  to  San  Francisco, 
Us  engmeering  and  construction  department  be- 
mg  under  the  direction  of  Virgil  G.  Bogue,  first 
vice-president  and  chief  engineer  of  the  company. 
That  the  construction  work  may  be  handled  to 
the  best  advantage,  the  line  has  been  divided  into 
SIX  sections  in  charge  of  division  engineers  with 
headquarters  as  follows:  i,  The  San  Francisco 
Division  of  93  miles,  between  San  Francisco  and 
Stockton,  in  charge  of  Mr.  John  T.  Williams, 
Oakland,  Cal.;  2,  the  Sacramento  Division,  113 
miles,  between  Stockton  and  Oroville,  Cal.,  sub- 
divided into  two  sections,  the  first  of  87  miles, 
between  Stockton  and  Yuba  River,  under  Mr. 
John  T.  Williams,  and  the  second  of  26  miles, 
between    Yuba   River   and   Oroville,   under   Mr. 
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per  Cliff  is  operated  at  35,000  volts  and  is  about 
29  miles  long,  running  for  the  most  part  upon  a 
right  of  way  acquired  immediately  outside  of  the 
Soo  Branch  of  the  Canadian  Pacific  Ry.,  thus 
affording  ready  access  from  the  railway  at  any 
point.  The  line  consists  of  two  3-phase  circuits. 
The  plant  was  finished  in  February,  1906,  and 
is  now  supplying  current  to  five  sub-stations  lo- 
cated at  the  mines  and  the  smelters  of  the  Cana- 
dian Copper  Co.,  the  Copper  Cliff  station  being  the 
farthest  from  High  Falls.  The  plant  was  designed 
by  Messrs.  Ross  &  Holgate,  consulting  engineers 
of  Montreal,  Canada,  and  described  by  them  in  a 
paper  before  the  Canadian  Society  of  Civil  Engi- 
neers, from  which  this  article  has  been  taken. 


A  Curtis  Turbine  Test  was  made  by  the  engi- 
neers of  the  Boston  Edison  Co.  on  Jan.  29  of 
this  year,  the  machine  being  one  of  S,ooo  kw. 
rating.  Under  the  normal  operating  conditions 
the  test  showed  a  steam  economy  of  13.586  lb.  of 
steam  per  kilowatt-hour.  On  Feb.  25  of  this  year 
one  of  the  four  8,ooo-kw.  turbines  at  the  Fiske 
St.  station  of  the  Chicago  Edison  Co.  was  unoffi- 
cially tested  under  regular  operating  conditions, 
and  showed  a  steam  economy  of  less  than  13  lb. 
per  kilowatt-hour.  This  test,  moreover,  showed 
the  remarkable  result  that  from  5,000  to  14,000 
kw.  output  the  steam  consumption  varied  less 
than  I  lb.  per  kilowatt-hour. 


Emery  Oliver;  3,  the  North  Fork  Division,  76 
miles,  between  Oroville  and  Spanish  Creek 
Crossing,  Cal.,  under  Mr.  Emery  Oliver,  Oro- 
ville; 4,  the  Sierra  Division,  163  miles,  from 
Spanish  Creek  Crossing  to  Deep  Hole,  Nev.,  un- 
der Mr.  J.  Q.  Jamieson,  Clio,  Cal.;  5,  the  Hum- 
boldt Division,  227  miles,  between  Deep  Hole 
and  Elko,  Nev.,  under  Mr.  Charles  Harlowe, 
Winnemucca,  Nev. ;  6,  the  Salt  Lake  Division, 
252  miles,  between  Elko  and  Salt  Lake  City,  tin- 
der Mr.  T.  J.  Wyche,  Salt  Lake  City. 

The  North  Fork  Division  is  one  of  the  heaviest 
pieces  of  railway  building  ever  undertaken,  and 
it  is  the  purpose  of  this  article  to  describe  the 
engineering  organization  under  which  its  con- 
struction by  The  Utah  Construction  Co.,  of  Ogden, 
Utah,  is  being  directed.  For  practically  the  en- 
tire length  of  the  division,  the  route  of  the  rail- 
road follows  up  the  tortuous  canyon  of  the 
Feather  River,  first  along  the  main  stream  to 
the  junction  of  its  North  and  Middle  forks, 
which  is  at  a  point  about  75^  miles  by  way  of 
the  grade  northeast  of  Oroville,  thence  along  the 
North  Fork  for  57  miles  to  its  confluence  with 
the  East  Branch  of  the  North  Fork  which  it  fol- 
lows for  approximately  17  miles.  It  then  enters 
the  canyons  of  Spanish  and  Spring  Garden 
Creeks  respectively  and,  leaving  them  by  tunnel- 
ing through  the  main  ridge,  reaches  the  Middle 
Fork    of   the    Feather    River,    which    it    follows 
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through  Sierra  Valley  until  reaching  Beckwounlj 
Pass. 

The  North  Fork  Division  is  divided  into  resi- 
dencies, each  about  five  miles  in  length,  each 
being  in  charge  of  a  resident  engineer  who  re- 
ports to  an  assistant  engineer.  The  latter  ha» 
direction  of  the  engineering  work  on  two  or 
more  residencies  through  various  resident  engi- 
neers, and  is  responsible  to  the  division  engi- 
neer. In  some  cases  the  work  of  the  engineer* 
is  so  arranged  that  assistant  engineers  are  given 
two  instrument  men  with  parties  working  from 
the  same  camp,  the  men  being  rated  as  resident 
engineers  only  when  they  are  in  charge  of  a 
camp.  Resident  engineers  are  usually  allowed  a 
party  consisting  of  a  leveler,  chainman,  rodman, 
stakeman,  axeman  and  a  cook,  but  assistant  en- 
gineers have  authority  to  increase  or  reduce  the 
number  of  assistants  employed.  Where  a  camp 
is  maintained  by  the  company,  expenditures  for 
board  elsewhere  are  discouraged,  but  when  as- 
sistant or  resident  engineers  do  not  wish  to 
board  at  the  company  camps,  upon  application 
to  the  division  engineer  they  are  allowed  $25 
per  month  for  board  in  lieu  of  subsistence,  with 
proper  deduction  from  this  amount  for  meats 
which  may  be  taken  in  company  camps.  Engi- 
neers are  not  allowed  to  board  their  wives  and 
families  at  company  camps,  although  occasional 
meals  to  them  are  not  prohibted. 

Assistant  engineers  are  given  general  supervi- 
sion of  the  work  to  which  they  are  assigned 
and  are  responsible  for  its  proper  execution. 
They  receive  such  reports  from  the  resident  en- 
gineers as  are  necessary,  and  these  reports,  after 
being  consolidated  and  approved,  are  forwarded 
to  the  division  engineer.  Assistant  engineers 
are  furnished  with  an  advance  account  with  which 
to  defray  current  expenses  which  cannot  be 
vouchered.  AH  time  rolls,  bills  of  material  and 
estimates  made  out  by  resident  engineers  are 
sent  to  the  assistant  engineers,  but  to  save  time 
weekly  progress  reports  and  requisitions  for  camp 
supplies  are  generally  sent  to  the  division  engi- 
neer direct. 

Assistant  engineers  are  instructed  to  give  as 
much  personal  attention  to  the  details  of  con- 
struction work,  where  supervision  is  assigned  to 
them,  as  is  possible,  and  they  are  required  to 
assist  and  direct  the  resident  engineers  in  every 
way  necessary,  as  they  are  held  responsible  for 
the  proper  execution  of  the  work  of  the  resi- 
dent engineers  and  their  assistants.  When  nec- 
essary, assistant  engineers  accompany  their  force 
reports  with  letters  to  the  division  engineer  call- 
ing attention  to  any  lack  of  energy  on  the  pait 
of  the  contractors  or  to  any  disposition  to  slight 
or  neglect  work. 

Diaries  are  furnished  to  assistant  and  resident 
engineers  in  which  all  special  data  pertaining  to 
the  work  are  kept,  such  as  dates  of  beginning 
and  completing  special  structures,  notes  on  clas- 
sified materials,  the  manner  in  which  contractors 
handle  various  kinds  of  materials  and  the  like. 
The  condition  of  the  weather  is  also  noted,  and 
where  camps  are  convenient  to  the  river,  gauges 
are  established  and  readings  taken  during  floods, 
these  readings  being  turned  in  with  the  final 
records.  The  engineers  are  required  to  furnish 
all  necessary  assistance  and  information  to  in- 
spectors detailed  to  look  after  special  structures 
and  to  work  in  harmony  with  all  other  engineers 
and  their  assistants.  As  friction  between  em- 
ployees is  prejudicial  to  the  company's  interests, 
it  is  not  tolerated. 

The  following  reports  are  required  by  the  divi- 
sion engineer : 

Progress  Report. — Every  Sunday  the  resident 
engineer  mails  to  the  division  engineer  a  progress 
report  giving  any  and  all  information  pertinent 
to  the  work  which  he  has  in  charge. 

Contractors'  Force  Report. — On  the  8th,  isth, 
22d  and  last  days  of  each  month,  assistant  engi- 
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neers  are  required  to  make  up  from  data  re- 
ceived from  resident  engineers,  a  report  of  the 
forces  of  every  character  employed  by  the  con- 
tractors. These  forces  are  counted  at  least  once 
a  day  by  a  time-keeper,  who  is  checked  by  the 
assistant  and  resident  engineers  as  they  go  over 
the  work  from  time  to  time. 

FimanciaJ  Estimiales. — E)ata  for  financial  esti- 
mates are  compiled  and  forwarded  early  enough 
in  the  month  so  that  approximately  the  amount 
of  money  necessary  to  meet  pay  rolls  and  vouch- 
ers can  be  provided  and  forwarded  to  the  divi 
sion  engineers  before  the  last  day  of  the  month. 

Property  Reports. — .\  complete  inventory  of  all 
company  property  in  charge  of  assistant  and  resi- 
dent engineers  is  made  in  duplicate  and  for- 
warded to  the  division  engineer  on  the  last  day 
of  each  month,  and  engineers  in  charge  of  such 
property  are  held  responsible  for  its  safe-keeping 
and  care.  .\11  camp  equipage  and  instruments 
received  during  the  month  from  all  sources  are 
entered  in  the  property  reports,  and  reports  are 
also  made  of  the  date  chiefs  of  party  leave  the 
service  or  are  transferred,  and  certified  to  by 
both  outgoing  and  incoming  engineers.  If  it 
should  happen  that  the  incoming  engineer  is  not 
present  when  the  outgoing  engineer  leaves,  then 
the  report  is  signed  by  the  employee  temporarily 
in  charge.  The  new  appointee,  when  assuming 
charge,  also  signs  it,  with  any  necessary  endorse- 
ment, and  then  forwards  it  to  the  division  en- 
gineer. 

Time  Rolls. — In  making  out  time  rolls,  the 
blanks  furnished  must  account  for  each  day 
worked,  as  well  as  for  the  month's  aggregate. 
In  figuring  for  fractional  parts  of  a  month  the 
valuation  for  a  day's  labor  is  figured  to  the  near- 
est five  cents.  If  time  certificates  have  been  is- 
sued, the  number  of  the  certificate  is  entered  in 
the  proper  column  opposite  the  name  on  the  roll 
The  number  of  time  voucher  is  also  entered  by 
the  division  engineer  or  the  assistant  engineer 
issuing  it.  Engineers  certifying  to  time  certifi 
cates  and  time  vouchers  are  held  responsible  for 
the  correctness  of  the  same  and  their  proper 
notation  on  the  time  rolls.  Time  certificates  are 
not  issued  unless  the  employee  is  leaving  the 
company's  service,  but  when  doing  so  after  the 
rolls  have  been  sent  to  the  division  engineer,  suit- 
able identification  certificates  are  furnished. 

In  transferring  a  man  from  one  party  to  an- 
other, a  letter  is  written  by  the  transferring  en- 
gineer to  the  receiving  engineer  indicating  the 
last  day  on  which  time  is  allowed.  In  addition 
to  this,  a  letter  of  advice  is  sent  to  the  division 
engineer's  office  with  the  same  information,  and 
any  failtire  to  do  so  imposes  the  penalty  of  any 
resultant  loss  to  the  company  on  the  party  at 
fault 

Itemized  Statements. — The  division  engineer 
cautions  his  subordinates  to  be  systematic  in  the 
keeping  of  accounts,  and  to  call  for  bills  from 
dealers  a  few  days  before  the  end  of  the  month 
so  they  can  have  these  accounts  rendered  prompt- 
ly. The  practice  of  having  bills  sent  to  the  divi- 
sion engineer's  office  weeks  or  even  days  after 
they  should  be,  is  discouraged.  Bills  for  which 
discount  for  cash  can  be  obtained  are  called  for 
when  the  purchase  is  made  and  are  sent  in  at 
once.  All  bills  must  be  in  duplicate;  one  being 
in  copying  ink  or  copying  pencil.  They  must 
show  the  amount  of  purchase,  the  unit  price,  and 
calculations  checked  to  the  nearest  five  cents. 
They  are  then  certified  by  the  resident  engineers 
and  forward  to  the  division  engineer  either 
preceding  or  accompanying  the  subsistence  report 
for  the  month  in  which  incurred.  Receipts  are 
not  dated  after  the  last  day  of  the  month  to 
which  they  belong.  Board  bills  must  show  the 
name  of  each  man  and  the  dates  on  or  between 
which  the  board  was  furnished.  The  rate  per 
day  or  week  is  also  shown,  as  well  as  the  work 
upon    svhirh   the   party   was   engaged   during  the 


time.  All  payments  made  to  contractors  are 
vouchered,  and  under  no  circumstances  paid  di- 
rectly or  entered  on  pay  rolls. 

Requisitions.— Where  engineering  camps  arc 
reached  by  team,  the  resident  engineer,  on  or 
about  the  20th  of  the  month,  makes  out  a  requi- 
sition for  such  supplies  as  are  necessary  to  last 
during  the  following  month.  The  supplies  so 
requisitioned  are  sent  to  the  storekeeper,  after 
approval  by  the  division  engineer.  These  requi- 
sitions do  not  include  farm  products,  which  can 
be  bought  near  the  camp,  and  standard  pack- 
ages only  are  sent  by  the  storekeeper,  even  if  a 
single  package  will  last  several  mortths. 

Subsistence  Report.— This  report  is  made  up 
monthly  by  the  chief  of  each  engineering  party 
subsisted  by  the  company  immediately  after  all 
bills  for  supplies  furnished  during  the  month 
have  been  certified  and  submitted  through  the 
proper  channels.  An  inventory  of  food  supplies 
on  hand  after  the  last  meal  at  the  end  of  the 
month  is  taken  and  entered  at  actual  cost.  Af 
ter  deducting  this  inventory  from  the  total  debit, 
the  difference  shows  the  total  cost  of  meals  fur- 
nished. An  accurate  account  of  the  total  num- 
ber of  meals  furnished  during  the  month  is  kept 
and  the  debit  divided  by  this  number  shows  the 
average  cost  per  meal.  A  copy  of  the  summary 
for  all  camps  for  the  month  is  sent  to  the  resident 
engineers  that  they  may  see  the  relative  cost  of 
meals  at  the  different  camps  and  correct  any 
waste  or  extravagance. 

Estimates. — The  estimates  rendered  are  of  two 
kinds ;  main  contractors'  estimates  and  sub-con- 
tractors' estimates,  both  of  which  are  made  out 
in  ink.  The  main  estimates  are  sent  so  that  they 
will  be  received  by  the  division  engineer  not 
later  than  the  third  day  of  each  month.  All 
the  section  numbers  of  the  work  in  charge  of  any 
assistant  engineer  are  shown  on  the  sheets  in 
consecutive  order,  with  the  limiting  stations  for 
each,  even  if  work  is  being  done  in  but  one  sec- 
tion ;  the  idea  for  so  doing  being  to  have  each 
quantity  which  is  estimated  appear  in  its  proper 
place  in  the  sheet  each  month,  thus  providing  the 
utmost  facility  in  comparing  and  checking.  If 
only  the  second  page  of  the  estimate  sheet  shows 
quantities,  the  headings  on  both  pages  are  filled 
in  and  both  sides  are  signed  by  the  assistant  en- 
gineer. Inasmuch  as  all  of  the  route  of  the  line 
within  the  North  Fork  Division  traverses  a  sec- 
tion of  the  mountains  never  before  covered  by 
a  wagon  road,  it  has  been  necessary  for  the  com- 
pany to  build  one  to  enable  the  contractors  to 
carry  in  materials  and  supplies.  Where  work  on 
this  wagon  road  is  being  carried  on  adjacent  to 
the  line  of  the  railroad,  the  section  numbers  cor- 
responding to  the  main  line  are  shown  so  as  to 
indicate  the  portion  of  the  line  to  which  the  wa- 
gon road  is  opposite ;  but,  conversely,  the  station 
numbers  of  the  wagon  road  are  independent  of 
those  of  the  railroad. 

Sub-contractors'  estimates  are  also  prepared  in 
duplicate  and  sent  to  the  division  engineer  with 
the  main  contractors'  estimates.  They  show  the 
work  done  by  The  Utah  Construction  Company 
as  well  as  by  the  sub-contractors,  and  the  esti- 
mates divide  at  the  section  limits  in  order  that 
they  may  be  checked  against  the  main  estimate 
sheets.  The  sub-contractors'  estimate  sheets  arc 
complete  statements  of  all  work  done  and  are 
handed  to  The  Utah  Construction  Co.  for  its 
use  in  settling  with  its  sub-contractors.  Station 
men  are  not  shown  thereon. 

In  estimating  quantitites  for  the  monthly  esti- 
mate, the  nearest  even  10  cu.  yds.  is  taken  when 
the  unit  price  is  $i.oo  or  less  per  cubic  yard,  and 
fractions  of  a  unit  are  not  used  for  any  material 
for  which  the  unit  price  is  less  than  $5.00  per 
cubic  yard.  Material  for  which  $5.00  or  more 
is  paid  per  unit  is  carried  out  to  the  nearest 
hundredths  of  a  unit. 

Extra  IVork.— Any  work  that  it  is  possible  to 


measure,  or  which  can  be  covered  by  the  spec: 
fications  at  the  contract  price,  must  be  shown  on 
the  estimate  sheets,  but  when  it  is  necessary  to 
have  any  extra  work  done  by  the  contractor's 
forces,  it  is  carefully  looked  over  and,  if  sufficient 
in  amount,  a  time-keeper  is  kept  on  the  work  all 
the  time.  A  force  of  half-a-dozen  men  employed 
on  extra  work  is  considered  to  be  sufficient  to 
justify  keeping  a  time-keeper. 

Bills  for  extra  work  are  made  out  by  the  con- 
tractor in  duplicate  and,  when  approved  by  the 
assistant  engineer,  are  sent  to  the  division  en- 
gineer. These  bills  are  sent  in  with  the  esti- 
mate at  the  end  of  the  month  in  which  the  work 
was  done,  and  are  not  allowed  to  run  along  un- 
til it  is  necessary  to  include  more  than  one 
month's  work  on  the  bill.  If  the  bills,  as  made 
out  by  the  contractor,  are  not  in  proper  form, 
the  engineer  in  charge  must  make  up  the  bills, 
using  the  contractor's  bills  as  memoranda,  the 
latter  being  attached  to  the  respective  bills  and 
both  being  sent  to  the  division  engineer.  All 
bills  rendered  by  the  contractor  for  extra  work 
which,  for  some  reason,  have  been  disallowed,  arc 
sent  to  the  division  engineer  with  a  letter  giving 
particulars  and  the  reason  for  rejection.  Bills 
for  extra  work  show  the  dates  on  which  the 
work  was  done,  the  number  of  days  work,  the 
rate  per  day,  and  the  stations  between  which  the 
work  was  done,  also  the  distribution  and  account 
to  which  it  is  to  be  charged.  If  in  doubt  as  to 
the  account  to  which  it  should  be  charged,  the 
engineer  makes  a  brief  statement  on  the  face  of 
the  bill  showing  of  what  the  work  consisted. 

Progress  Profiles.— These,  are  made  on  plate 
"A"  profile  paper,  showing  all  possible  informa- 
tion with  reference  to  the  progress  of  the  work. 
To  begin  with,  the  profile  shows  the  ground  line, 
grade  line,  grade  elevation,  rate  of  grade,  and 
alignment.  Where  revisions  of  the  center  line 
are  made,  the  elevations  are  shown  in  dotted  lines 
with  new  alignment  and  grades.  As  the  work 
progresses,  the  amount  of  excavation  moved  and 
embankment  placed  are  shown  in  color  in  their 
proper  places,  different  colors  being  used  for  the 
respective  months.  All  surfaces  are  tinted  uni- 
formly by  mixing  enough  color  at  one  time  to 
cover  all  surfaces.  The  space  to  be  occupied  by 
bridges  is  left  blank  until  such  time  as  work  be- 
gins upon  them,  when  the  average  depth  to  which 
piles  are  driven  is  shown,  and  mud  sills  of  framed 
bents,  by  short,  heavy  lines.  The  stations  at 
each  end  of  the  bridge,  culverts  in  place,  retain- 
ing walls  and  cribs  are  shown,  care  being  exer- 
cised to  color  only  the  portions  upon  which  work 
has  actually  been  done  because  of  the  fact  that 
these  profiles  are  checked  with  engineers'  force 
reports  and  estimates.  Where  the  face  of  a  cut 
is  being  worked  bpt  the  center  line  is  not  reached, 
a  strip  along  the  ground  line  proportionate  with 
the  amount  of  work  actually  done  is  shown,  and 
where  a  cut  is  entirely  taken  out  except  for  trim- 
ming slopes  and  finishing  a  small  strip  is  left 
above  the  grade  line  to  show  that  the  work  is 
not  entirely  completed.  Fills  are  not  shown  com- 
pleted to  grade  unless  they  are  of  full  width. 

Standard  Progress  Drawings. — The  division  en- 
gineer requires  that  the  reports  of  subordinate 
engineers  shall  be  uniform  in  character,  and  to 
facilitate  the  compilation  of  them  in  such  uni- 
formity, sample  sheets  in  colors  are  issued  to 
assistant  and  resident  engineers  in  exemplifica- 
tion of  methods  to  be  followed  in  making  cal- 
culations and  .  reports  upon  excavations,  fills, 
grades,  tunnels,  and,  in  brief,  all  features  of  the 
work.  Excavations,  for  instance,  are  classified 
under  three  heads,  namely:  i,  Solid  rock,  which 
includes  all  rock  found  in  ledges  or  masses  of 
more  than  one  cubic  yard  and  which,  in  the  judg 
ment  of  the  engineer,  can  be  removed  only  by 
blasting:  2,  loose  rock,  which  includes  all  bowld- 
ers and  detached  masses  of  rock  measuring  more 
than  one  rnbic  foot  and  less  than  one  cubic  yard 
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in  bulk,  also  all  slate,  hard  shale,  soft  sandstone, 
disintegrated  rock  and  soapstone  that  can  be  re- 
moved without  blasting,  and  such  hardpan,  gravel 
and  bowlder  deposits  of  such  consistency  as  to 
prevent  being  ploughed  with  a  ten-inch  grading 
plough  behind  a  team  of  six  horses ;  3,  common 
excavation,  including  all  materials  not  classified 
as  loose  or  solid  rock. 

In  the  sample  cross  section  furnished  to  the 
men,  solid  rock  is  outlined  in  brown,  loose  rock 
in  green  and  common  excavation  in  yellow,  the 
sectional  areas  of  each  being  shown  with  the 
dimensions  from  which  the  calculations  are  made. 
Preparatory  to  making  these  sections,  of  course, 
the  work  is  cross-sectioned,  the  quantities  are  cal- 
culated and  the  results  then  placed  on  profiles 
in  order  to  determine  where  the  cuts  are  to  be 
hauled  and  where  it  is  safe  to  borrow,  putting 
doubtful  borrow  oflf  until  the  cuts  are  out.  Wa.'ste 
and  borrow  are  not  allowed  where  they  will  be 
detrimental  to  the  completed  road,  and  when  al- 
lowed the  borrowed  material  is  not  estimated,  but 
any  overhaul  which  might  become  due  had  the 
cuts  been  hauled,  is  estimated. 

All  classified  excavation  material  is  measured, 
and  percentages  are  resorted  to  only  when  condi- 
tions preclude  actual  measurements,  but  solid  rock 
is  always  actually  measured,  the  results  being 
positively  shown.  In  cross-sectioning  the  work 
sections  are  taken  at  every  station,  and  wherever 
any  breaks  occur  in  the  center  or  side  lines  of 
the  excavation,  grade  points  are  set  on  either  side 
of  the  roadbed  where  it  enters  the  cut,  taking 
cross  sections  to  each  point.  The  distance  out 
from  the  center  is  marked  on  all  grade  points 
and  the  full  station  number  is  given  on  the  back 
of  every  cross  section  stake.  On  curves,  the  cross 
sections  are  not  more  than  50  ft.  apart. 

All  work  of  every  character,  including  ditches, 
changes  of  channels,  width  of  clearing,  and  culvert 
and  trestle  excavations,  is  staked  out.  As  fast 
as  the  work  is  cross-sectioned,  the  notes  are 
,  copied  into  a  record  book  and  the  original  is 
sent  to  the  chief  engineer's  office.  The  cross  sec- 
tions of  the  work  are  platted  on  cross  section 
paper,  all  figures  being  put  on  and  classified  ma- 
terials shown  in  colors  as  above  detailed.  The 
method  of  average  end  areas  is  used  in  determin- 
ing quantities. 

Construction. — All  excavations  for  retaining 
walls,  cribs,  or  masonry  structures  are  sunk  to 
a  solid  foundation,  which  must  receive  the  ap- 
proval of  the  assistant  engineer  before  the  struc- 
ture is  started.  Where  practicable  and  within 
the  limit  of  haul,  material  excavated  from-  foun- 
dation pits  is  placed  in  embankments  in  order  to 
reduce  borrow  quantities  accordingly.  All  loose 
or  dangerous  rocks  are  removed  from  rock  bluffs 
beyond  the  regular  excavations  before  commenc 
ing  to  grade  the  cuts  opposite  them,  this  work 
being  paid   for   by  force  account. 

Embankments  are  made  so  as  to  be  full  16  ft. 
in  width  after  they  have  become  thoroughly  set- 
tled, and  to  secure  this  result,  shrinkage  is  pro- 
vided for  by  adding  to  their  height  or  width  as 
follows :  Casting  or  wheelbarrow  work  in  earth, 
12  to  IS  per  cent.;  cars  in  earth,  10  to  12  per 
cent. ;  cars  in  gravel,  or  fine  rock,  5  to  10  per 
cent. ;  wagon  work,  7  per  cent ;  scraper  work,  S 
per  cent,  and  rock  fills,  3  per  cent.  The  con- 
tractor is  informed  of  the  amount  of  shrinkage 
which  he  will  be  required  to  put  on  before  he 
completes  roughing-in  the  embankment.  Where 
the  embankments  are  short  or  are  side  fills  so 
tTrat  the  profile  grade  must  be  maintained,  the 
shrinkage  is  provided  for  by  widening  the  em- 
bankment from  the  slope  stakes  up,  the  shrink- 
age being  made  up  in  the  ballast  wherever  nec- 
essary. 

The  contractor  is  required  to  bear  the  cost 
of  the  entire  excavation  and  removal  expenses, 
including  loading,  unloading,  transportation  and 
deposit,  provided   the  haul   does  not  exceed  600 
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ft.;  for  excess  of  this  haul,  he  is  paid  an  addi- 
tional price  per  cubic  yard  per  100  ft.  up  to  the 
limit  of  2,000  ft.,  or  an  overhaul  of  1,400  ft. 
All  overhaul  in  excess  of  the  last  distance  is 
subject  to  additional  compensation  for  the  ad- 
ditional distance. 

Mass  Diagrams.— To  secure  uniformity  in  esti- 
mating overhaul  on  excavated  material,  mass 
diagrams  are  used  in  accordance  with  a  sample 
form.  These  are  made  on  plate  "A"  profile  paper, 
laid  out  to  the  horizontal  scale  of  200  to  400  ft. 
to  the  inch,  the  vertical  scale  being  200  to  2,000 
cu.  yds.  to  the  inch.  In  the  sample  diagram 
given  the  men,  one  cubic  yard  of  solid  rock  is 
taken  as  equal  to  1.6  cubic  yards,  in  embank- 
ment, but  the  amount  of  swell  or  shrinkage  is 
determined  on  the  ground  by  observation,  the 
points  between  which  cuts  and  fills  actually  bal- 
ance and  the  ratio  of  shrinkage  or  swell  deter- 
mined being  noted.  It  is  found  that  earth  placed 
in  embankments  under  the  blows  of  horses'  hoofs 
usually  shrinks  so  that  100  cu.  yds.  of  cut  will 
make  about  90  cu.  yds.  of  fill,  and  that  rock 
taken  from  cuts  usually  swells  50  or  60  per  cent. 
The  quantities  used  are  taken  from  the  cross 
section  notes  as  they  appear  in  the  record  book, 
but  when  cut  and  fill  both  occur  within  the  lim- 
its of  a  station,  only  the  net  quantity  is  used. 
.^s  shrinkage  and  expansion  affect  the  distance^ 
but  not  the  yardage  hauled,  the  latter  is  always 
measured  and   estimated  in  excavation. 

In  making  the  overhaul  diagram,  the  total 
yardage,  both  in  cuts  and  in  fills,  both  ways  from 
grade  points  is  summed  up  to  the  various  cross 
section  stations  within  the  limits  of  haul.  These 
stations  are  platted  on  a  horizontal  line  to  the 
scale  chosen.  The  total  yardage  from  the  grade 
point  to  each  station  is  then  platted  vertically 
at  that  station  to  the  yardage  scale  chosen  and 
connecting  lines  are  drawn.  Then  a  straight 
edge  is  moved  upward  until  it  measures  be- 
tween the  cut  and  fill  lines  the  proper  yardage 
above  600  ft.,  at  which  points  horizontal  lines 
are  ruled  in  and  the  quantities  picked  ofiF  on 
the  vertical  scale. 

The  haul  diagrams  from  which  final  estimates 
are  made  are  turned  in  with  the  final  cross  section 
notes  and  become  a  part  of  the  permanent 
records.  The  haul  is  estimated  separately  for 
each  cut  and  is  paid  for  on  the  section  from 
which  the  excavation  is  made.  A  record  of  the 
work  is  kept  in  ink  in  a  special  book  provided 
for  the  purpose.  It  shows  the  station,  ground 
and  grade,  elevation,  cross  section,  areas,  cubic 
yards,  and  classification.  Surface  elevations  are 
shown  across  bridge  openings  so  that  all  the 
necessary  information  for  making  a  profile  may 
be  included.  The  cross-sections  of  solid  rock 
or  other,  classified  material  that  can  be  shown 
by  cross  section  notes,  also  all  measurements 
of  borrow  pits,  foundation  pits,  clearing  or  rip- 
rap, are  shown  at  the  end  of  each  section.  The 
measurement  for  side  ditches  are  given  in  the 
remark  column.*  as  well  as  the  quantity  placed, 
with  the  cut  to  which  it  belongs.  Each  section 
is  kept  complete  by  itself  and  shows  at  the  end 
a  summary  of  all  the  quantities  for  which  pay- 
ments are  to  be  made.  The  final  estimates  are 
made  from  these  summaries.  Diagrams  for  the 
overhaul  from  each  cut,  showing  the  estimated 
amount  of  overhaul  for  which  payment  must  be 
made,-  are  attached,  as  are  also  diagrams  of  a!! 
special  structures,  such  as  cribs,  retaining  walls, 
bridge  piers,  and  the  like,  and  bills  of  material 
for  all  culverts  with  the  station  at  which  they 
were  constructed. 

Another  typical  instruction  sheet  describes  in 
outline  the  methods  to  be  followed  in  computing 
and  reporting  upon  the  excavation  areas  of  stan- 
dard tunnels,  as  well  as  of  determining  the 
quantities  of  material  necessary  for  their  proper 
hiiirg.  In  reality,  this  sample  sheet  presents  a 
6vft    length  of  the  806-ft.  tunnel  known  as  Tun- 
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nel  No.  4,  which  pierces  Cape  Horn,  on  Ihe 
Feather  River,  about  2}^  miles  above  Oroville. 
In  it  the  neat  section  is  outlined  in  red;  its 
enlargement  necessary  to  admit  timbering  is  rep 
resented  in  the  space  included  between  red  and 
yellow  lines;  the  overbreakage  consequent  upon 
this  enlargement  is  included  between  yellow  and 
black  lines,  while  the  dry  packing  includes  all 
packing  material  which  is  placed  by  hand  out- 
side between  the  lining  or  lagging  and  the  line 
of  overbreakage. 

Organization  Chart. — An  organization  chart  has 
been  prepared,  primarily  for  the  information  and 
guidance  of  clerical  forces,  which  has  proved  to 
be  of  such  general  utility  that  its  form  has  been 
almost  universally  adopted  by  the  division  engi 
ncers  of  the  system.  In  it  the  engineering  organ 
ization  of  the  North  Fork  Division,  so  far  as 
officials  are  concerned,  is  shown  at  the  left,  with 
Mr.  Oliver  as  division  engineer;  Messrs.  H.  V 
Gradon,  A.  C.  Koogle,  Geo.  S.  Kopp,  W.  F. 
Webb,  J.  A.  Hutchinson  and  A.  H.  Thomas  as 
assistant  engineers,  and  Messrs.  J.  F.  Miller,  C. 
E.  Zeigler,  J.  R.  Howell,  W.  A.  Rowe,  C  C. 
Derby,  H.  V.  Klippel,  R.  C.  Clifford,  B.  B.  Boyd, 
W.  W.  Joliffe,  R.  L.  Bryant,  and  John  Tarish 
as  resident  engineers.  The  chart  shows  the  rank 
of  each  engineer  on  the  division,  with  the  resi- 
dencies or  residency,  or  stations  to  which  he  is 
assigned.  In  the  next  column  appears  the  num- 
bers of  the  surveying  stations  along  the  route, 
Dpposite  which  are  the  respective  mile  posts  as 
surveyed  from  San  Francisco,  and  between  these 
columns  is  a  double  line  indicating  the  wagon 
road  and  its  bridges,  its  finished  portion  being 
colored  red.  Following  the  mile  post  figures,  is 
a  column  showing  the  locations  of  the  various 
tunnels  with  their  designating  numbers  and  com- 
parative lengths,  after  which  is  a  line  indicating 
the  railroad  as  sectioned  off  by  contracts,  the 
work  opened  up  by  the  main  contractor  and  each 
sub-contractor  being  given  a  distinctive  color. 
The  scope  of  each  of  the  four  main  contracts 
into  which  the  construction  of  the  North  Fork 
Division  has  been  divided  is  then  shown  on 
the  chart,  following  which  the  boundary  line 
of  the  two  counties  traversed  is  indicated.  Geo- 
graphical names  of  points,  bars,  creeks,  etc., 
occupy  the  ensuing  column,  which  is  followed  by 
a  line  on  which  is  delineated  the  rate  of  grade 
for  the  finished  road.  The  locations  of  water 
tanks  and  fuel  oil  stations  are  projected  from 
this  grade  line  by  means  of  open  circles  and  black 
discs  respectively.  For  convenience,  the  various 
residencies  are  again  shown,  as  is  the  line  of  the 
road  on  which  are  located  the  various  bridges, 
tunnels  and  sidings,  with  specific  information  con- 
cerning each.  The  river  with  its  tributaries,  the 
locations  of  steel  bridges  and  river  crossings,  to- 
gether with  an  indication  of  the  particular  side 
of  the  river  upon  which  the  road  runs,  are 
shown  with  precision.  Finally,  the  width  of  the 
right  of  way  at  every  point  is  indicated,  as  is 
the  name  of  the  owner  from  whom  each  particular 
piece  of  right  of  way  was  purchased. 


The  Sewage  Pumping  Engines  at  the  Ward 
St.  station  of  the  Metropolitan  works  at  Boston 
are  each  rated  at  50,000,000  gal.  daily  capacity 
against  a  head  of  about  40  ft.  They  are  of  the 
Allis-Chalmers  vertical  triple-expansion  type, 
with  standard  steam  ends.  Each  engine  has 
three  single-acting  outside-packed  plungers,  and 
six  suction  and  si.x  delivery  valve  chambers.  In 
each  chamber  there  are  36  specially  desigtned 
valves  of  the  flap  type,  with  rubber  and  canvas 
seats  bolted  to  brass  plates.  They  are  hinged 
and  swing  on  manganese  bronze  hinge  bolts.  A 
modification  of  the  barometric  type  of  condetiser, 
adapted  for  using  sewage  for  cooling,  is  used, 
the  passages  through  it  being  larger  than  those 
employed  with  clear  water  in  order  to  avoid  any 
clogging  of  them. 
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The  Slipping  Besistance  of  Steel  and  Brass 
in  Concrete. 

By    H.    Burdiaru.    GrossLichterfelde. 


Numerous  authors  have  reported  on  the  ad- 
hesive strength  or  the  slipping  resistance  of  iron 
in  concrete,  for  instance  Bauschinger,  de  Tedesco, 
Morsch.  Feret  and  von  Bach.  Dr.  O.  Meyer 
has  recently  made  tests  relating  to  this  subject 
and  reports  on  the  results  of  his  tests  in  the 
"Oesterr.  Wochenschrift  fur  den  oeffentlichen 
Bandienst"  substantially  as  follows: 

The  objects  of  the  tests  in  question  were:  (a) 
Dependence  of  the  slipping  resistance  of  the 
metal  rod  in  concrete  on  the  condition  of  surface 
of  the  rods  embedded  in  the  concrete.  (&)  Re- 
lation between  the  slipping  resistance  and  the 
kind  of  material  of  the  reinforcement,  whether 
steel  or  brass,  (c)  Relation  between  the  slipping 
resistance  and  the  composition  of  concrete,  (d) 
Influence  of  the  form  of  the  rods  on  the  slipping 
resistance,  i,  when  the  rod  was  bent  to  a  hook, 
and  2,  when  the  rod  was  split  to  a  fork. 

All  concrete  test-pieces  were  of  prismatic  shape 
and  square  section  measuring  20x20x30  cm.  or 
8x8x12  in.  The  rods  were  placed  in  the  speci- 
mens in  a  longitudinal  direction,  the  embedded 
length  amounting  to  20  cm.  or  8  in. ;  the  ends 
of  the  rods  were  turned  oflf  to  a  2j4-cm.  conical 
shape,  so  that  the  tangential  adhesion  to  the  con- 
crete was  only  fully  acting  on  a  length  of  lyyi 
cm.,  or  7  in.  When  calculating  the  slipping  re- 
sistance, the  cylindrical  part  of  the  rod  only 
was  considered,  for  the  influence  of  the  cone  can 
hardly  be  determined  numerically  in  a  suitable 
manner.  For  this  reason  the  calculated  specific 
slipping  resistance  may  be  taken  a  little  too  high. 

With  the  rods  bent  to  a  hook  at  the  ends  the 
reinforcement  was  only  about  171/2  cm.,  7  in., 
in  the  concrete,  and  with  those  shaped  like  a 
fork,  the  end  of  the  fork  was  found  in  this  length. 
It  is  natural  that  the  values  for  slipping  resist- 
ance which  were  found  with  these  latter  tests  did 
not  at  all  correspond  with  the  pure  adhesive 
strength,  but  can  merely  be  used  for  comparison 
with  the  values  found  with  straight  bars.  Those 
values  are  correct  standards,  however,  which  in- 
dicate the  strain  per  square  inch  of  the  sectional 
surface  of  the  round  rods.  The  latter  figures 
were  calculated  in  order  to  get  the  ratio  of  load 
to  the  tensile  and  breaking  strength  of  the  steel. 

The  materials  used  in  preparing  the  specimens 
were:  (a)  Portland  cement  purchased  without 
knowledge  of  the  origin,  but  of  a  quality  already 
approved  for  concrete  buildings ;  (6)  Pit-sand 
with  grains  passing  a  sieve  with  4-mm.  meshes; 
(c)  Gravel  from  the  Danube  with  grains  passing 
a  sieve  with  lo-mm.  meshes;  (</)  Roimd  steel 
bars;  (e)  Yellow  metal  with  a  tensile  strength 
of  about  30  kg.  per  square  millimeter,  and  14  per 
cent,  extension  when  breaking;    (f)   well  water. 

The  materials  were  mixed  in  parts  by  weight 
and  the  mixtures  gauged  with  10  per  cent,  of 
water. 

The  concrete  samples  were  tamped  with  the  rod 
in  a  vertical  position. 

The  specimens  in  Table  I  were  made  on  No- 
vember 10,  1900,  at  about  90°  C,  the  samples  of 
Table  2  on  March  29,  1901,  at  about  6°  C.  for 
air  and  water.  The  test-pieces  were  kept  dry  and 
for  about  a  month  in  a  shop  and  then  until  testing 
in  a  laboratory. 

The  average  results  of  Table  I  are  given  in 
Table  3  and  the  quotient  of  the  average  figures  of 
the  slipping  resistance  of  rods  with  rolling  skin 
and  with  finished  surface  are  also  calculated;  it 
fluctuates  between  1.5  and  48  so  that  the  rough 
round  steel  in  comparison  with  the  finished  one 
with  smoothed  surface  shows  the  slipping  resist- 
ance to  be  I  ^  to  5  times  greater. 

This  result  is  in  good  accordance  with  that 
obtained  by  von  Bach,  who  says  in  "Baumaterial- 
ienkunde,"  1905:  "If  the  prismatic  shape  of  the 
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rod  embedded  in  concrete  is  perfect,  the  §lip-  tradiction  with  those  made  by  von  Bach,  who 
ping  resistance  depends  on  the  condition  of  the  says:  "Alterations  in  the  proportion  of  the  ad- 
surface,  and  if  the  prismatic  shape  changes  the  mixture  of  sand  within  certain  limits  do  not  con- 
same  is  also  true.  With  turned  and  smoothed  siderably  influence  the  slipping  resistance." 
rods  the  slipping  resistance  is  half  of  that  de-  The  influence  of  the  thickness  of  rod  has  not 
texmined  for  rods  with  rolling  skin."  Our  dif-  been  distinctly  indicated  by  our  tests.  Of  course 
ferences  are  therefore  still  greater.  The  aver-  the  smaller  round  rods  gave  more  favorable  re- 
age  of  the  proportionate  values  is  2.7  with  our  suits  than  the  larger  ones;  but  it  is  the  contrary 
tests.  The  difference  in  question  seems  to  be  with  yellow  metal.  The  observations  made  with 
generally  greater  with  small  steel  bars  than  with  steel  contradict  those  made  by  von  Bach,  who 
large  ones ;  with  mixtures  of  1 :4  and  1 :6  the  found  that  the  slipping  resistance  decreases  with 
result  is,  with  12-mm.  iron,  2.3  and  3.4  compared  the  decrease  of  thickness  of  rod.  On  the  other 
with  1.5  and  1.7  with  2S-mm.  bars.  hand,  von  Bach's  remark  that  with  finished 
The  strength  of  concrete  seems  to  influence  the  rods  there  are  smaller  differences,  agrees  with 
slipping    resistance,    for   the    richer    mixtures    of  our  results.    Yellow  metal  seems  to  have  greater 

Table  i. — Results  of  Adhesion  Tests  with  Steel  and  Brass  Rods  in  Concrete. 

f Rod ^  t Adhesion  per  sq.  in. — » 

Mixture.     Material.  Diameter.  Surface.                         Age.               Maximum.  Average.  Tension  in  Rod. 

1:1:2  Steel  I  in.  Smoothed                      3m.  24d.  62  lb.              1,732  lb.  per  sq.  in. 

1:1  :a  Steel  i  in.  Smoothed                      4m.  13d.  2291b.  1461b.  6,362  lb.  per  sq.  in. 

i:i:j  Steel  1  in.  Skin                               3m.  ssd.  6i61b.              .      17,182  lb.  per  sq.  in. 

i:i:a  Steel  1  in.  Skin                               4ra.  2d.  7981b.  7071b.  22,294  lb.  per  sq.  in. 

1:2:2  Steel  7/16  in.  Smoothed  4y.  7m.  2d.  3251b.             18,886  lb.  per  sq.  in. 

1:2:2  Steel  7/16  in.  Smoothed  4y.  711.  2d.  4601b.  393  ">•  26,838  lb.  per  sq.  in. 

1:2:2  Steel  7/16  in.  Skin  4y.  711.  2d.  8791b.  ......  •50,836  lb.  per  sq.  m. 

1:2:2  Steel  7/16  in.  Skin  4y.  7m.  2d.  9201b.  900  lb.  53,250  lb.  per  sq.  in. 

1:2:2  Steel  1  in.  Smoothed  4y.  7ni.  2d.  3221b.              8,974  lb.  per  sq.  in. 

1:2:2  Steel  I  in.  Smoothed  4y.  7m.  2d.  359  lb.  341  lb.  10,039  lb.  per  sq.  m. 

1:2:2  Steel  1  in.  Skin  4y.  7m.  2d.  518  lb.              1 4,484  lb.  per  sq.  in. 

1:2:2  Steel  tin.  Skin                               4m.  i6d.  508  lb.  S'S  lb.  14,172  lb.  per  sq.  m. 

1:2:4  Steel  7/i6in.  Smoothed  4y.  7m.  2d.  2511b.              14,768  lb.  per  sq.  in. 

1:2:4  Steel  7/16  in.  Smoothed  4y.  7m.  2d.  2241b.             13,078  lb.  per  sq.  in. 

1:2:4  Steel  7/16  in.  Smoothed  4y.  7m.  2d.  i59lb.             9,301  lb.  per  sq.  in. 

1:2:4  Steel  7/16  in.  •  Smoothed  4y.  7m.  2d.  1591b.             9,344  lb.  per  sq.  in. 

1:2:4  Steel  7/16  in.  Smoothed  4y.  7m.  3d.  2841b.  216  lb.  16,614  lb.  per  sq.  in. 

1:2:4  Steel  7/16  in.  Skin  4y.  7m.  3d.  777  lb.              44,020  lb.  per  sq.  in. 

1:2:4  Steel  7/16  in.  Skin  4y.  7m.  3d.  797 'b.              59,782  lb.  per  sq.  in. 

1:2:4  Steel  7/16  in.  Skin  4y.  7m.  3d.  53i  lb.             31,098  lb.  per  sq.  in. 

1:2:4  Steel  7/16  in.  Skin  4y.  7m.  3d.  8481b.             48,564  lb.  per  sq.  in. 

1:2:4  Steel  7/16  in.  Skin  4y.  7in.  3d.  4481b.  740  lb.  44,730  lb.  per  sq.  in. 

1:2:4  Steel  I  in.  Smoothed  4y.  7ni.  3d.                 731b.              t2,03i  lb.  per  sq.  in. 

1:2:4  Steel  1  in.  Smoothed  4y.  71".  3d.  193  lb.              5,382  lb.  per  sq.  in. 

1:2:4  Steel  I  in.  Smoothed  4y.  7m.  3d.  119  lb.             3,323  lb.  per  sq.  m. 

1:2:4  Steel  1  in.  Smoothed  4y.  7m.  3d.  1831b.              .• 5,126  lb.  per  sq.  in. 

1:2:4  Steel  1  in.  Smoothed  4y.  7ni.  3d.                 97  lb.  133  lb.  2,684  lb.  per  sq.  in. 

1:2:4  Steel  I  in.  Skin  4y.  7m.  3d.  182  lb.             tS.069  lb.  per  sq.  in. 

1:2:4  Steel  1  in.  Skin  4/.  701. 3d.  2441b.              6,802  lb.  per  sq.  In. 

1:2:4  Steel  I  in.  Skin  4y.  7in.  3d.  308  lb.             

1:2:4  Steel  1  in.  Skin  4y.  7ni.  3d.  i75lb.  2271b.  4,927  lb.  per  sq.  m. 

1:2:4  Brass  7/16  in.  Smoothed  4y.  7m.  3d.  2291b.              13,320  lb.  per  sq.  in. 

1:2:4  Brass  7/16  in.  Smoothed  4y.  7m.  3d.  2951b.             17,040  lb.  per  sq.  in. 

1:2:4  Brass  7/16  in.  Smoothed  4y.  7m.  3d.  2301b.  251  lb.  13,447  lb.  per  sq.  in. 

1:2:4  Brass  tin.  Smoothed  4y.  7m.  3d.  3381b.             9,358  lb.  per  sq.  in. 

1:2:4  Brass  i  in.  Smoothed  4y.7m.  3d.  388  1b.  •••Jrir'  10,906  lb.  per  sq.  in. 

1:2:4  Brass  tin.  Smoothed  4y.  7m.  3d.  500  lb.  409Tb.  13,944  lb.  per  sq.  in. 

1:4:4  Steel  1  in.  Smoothed  4y.  7m.  3d.  1821b.              5,084  lb.  per  sq.  in. 

1:4:4  Steel  lin.  Smoothed.  4/.  7m.  3d.  i73  lb.  1781b.  4,828  lb.  per  sq.  in. 

1:4:4  Steel  1  in.  Skin  4y.  7m.  3d.  4711b.             13,391  lb.  per  sq.  in. 

1:4:4  Steel  lin.  Skin  4y.  7m.  3d.  379  lb.  4251b.  10,764  lb.  per  sq.  in. 
•Concrete  cracked  and  steel  stretched.    tCrack  in  concrete,  which  was  plastered  with  cement.     In  the  text  the  mixture 

of  1  part  cement,  i  part  sand  and  1  part  gravel  is  termed  a   1:3  mixture,  the  1:2:2  proportions  a  1:5  mixture,  tne  1:2.4 
proportions  a  1:6  mixture  and  the  1:4:4  proportions  a  1 :8   mixture. 

Table  2. — Tests  with  Bent  and  Forked  Rods.  slipping  resistances  than  Steel,  which  is  no  doubt 

Mix.     , Rod .    ^Resistance,  tons.-.  7ott"p^  ^ue  to  the  softness  of  the  material     This  would 

ture.    Diameter.    Shape.      Individual.    Aver.         sq.  in.  allow  the  surface  to  be  roughened  more  easily 

V:'6        ^'°n.         Hook  1^2         eloi        ^Mlt  and    consequently    a    greater    resistance    against 

1:3         ^in.         Fork  7.05         •.••         S5.948b  slipping  would  result.    The  finished  yellow  metal 

1:4  H  in.  Fork  6.94  55,0960       •>    I'f     o  .  ,        ,  ,  ,,  .t. 

1:6         kin.  Fork  6.96  6.98  55.8o66  (brass)    and   steel   rods   showed   equally   smooth 

;;J  ;^^;6iS:  "ook  1:6^  ::::  llilTa  surfaces  at  the  portion  not  covered  by  concrete, 

i:6  13/16  in.  Hook  8.6s  8.66  39.476a  jq    ti^^t    the    finish    of    the    two    could    be    called 

1:3  i3/i6in.  Fork  12.0  ....  55i948a 

1:4  i3/i6in.  Fork  lo.i  46,5760  uniform. 

I;*  '^'"Hn."  Hook  lU^  ?".'.*  ":092a  The  figures  of  practical  value  obtained  with  the 

1:4  lin.  Hook  8.01  —  23,1460  jteel  bars  with  rolling  skin  show  on  the  average 

1:6  lin.  Hook  5.79  8.30  16,8980  ...              ■  ^              r  £.      11.                 ..„■„  :„„v. . 

1:3  lin.  Fork  7.34  ....  21,1580  a  shpping  resistance  of  651  lb.  per  square  men, 

'=«  e      \'\     .  ^k°''d  .,  ..    ■"•'"  A  ,  ^-^^        45.4400      J  ,         j^j  1,  ij  somewhat  higher  than  that 

a.  Sample  burst.    6,  Rod  broken  and  loose;  sample  un.        '•  ^-t  •*  »■»'">-   "»">-"     ^  "  e. 

injured.  indicated  by  Bauschinger.     The  tests  with  steel 

Table  3.— AvtaAOE  Results  from- Table  i.  j^     5  i,g„f  („  ^  hook  and  those  shaped  like  a  fork 

Resistance  per  sq.  in.  Katio.  * 

Mixture.  Rod.       I— Smoothed.   II— Skin.      IH-II.       showed  that  the  loads  required  to  draw  out  these 

I;*  7/16 i":  Itl  900  2:3         rods,   are   far   greater    than   with   straight    steel 

'=4  'in.  341  514  '5         bars  with  rolling  skin.    In  all  cases  the  concrete 

1:6  7/16  in.  216  '740  3-4  ,      ,  ,     J    .     ,  ..  J  ij    u       J         _ 

1:6  lin.  133  227  1.7         body   cracked   before   the   rods   could  be   drawn 

'■*  ""Average  uJiftResistantVsmooth  Rods.       out.      With   all    Steel    rods    the   the    loads    meas- 

^*';?k  Brass.  urgd,  which  should  properly  be  called  the  break- 

«:«  7/i6in.  2i6Ib.  2511b.  '  ,      j        r    .u 

1:6  tin..  133 lb.  4091b.  ing  or   bursting   loads   of  the   concrete,   are   so 

concrete  give  greater  values  than  the  poor  ones.  high  that,  referred  to  the  unit  of  section  of  the 
It  must  be  borne  in  mind  that  the  values  obtained  respective  steel  bars,  they  fluctuate  between  the 
with  25-mm.  steel  bars  for  a  i  :6  mixture  do  not  stretching  and  breaking  load  of  the  steel ;  in  most 
seem  to  be  entirely  free  from  objection,  as  sev-  cases  they  approach  more  the  latter.  The  2S-mm. 
eral  test-pieces  were  already  damaged  before  the  bars  form  the  only  exception,  which  is  due  to  the 
test.  Even  if  the  results  with  this  mixture  are  ex-  fact  that  the  surface  and  section  of  the  rod  are 
eluded  the  relation  seems  to  remain  true.  In  the  as  the  bases  to  the  squares,  the  result  of  wh^ph 
case  of  the  steel  bars  with  the  rolling  skin  left  on  is,  with  the  constant  specific  resistance,  a  de- 
them,  the  slipping  resistances  are,  with  decreas-  crease  of  the  load  referred  to  the  section, 
ing  richness  of  the  mixture,  697,  514,  426  lbs.  The  bars  split  to  a  fork  gave  higher  figures 
per  square  inch,  respectively,  for  2S-mm.  steel  than  those  bent  to  a  hook,  which  result  is  ex- 
bars,  while  the  12-mm.  bars  show  a  decrease  from  plained  by  the  fact  that  the  hook-shaped  bars 
900  to  740  lbs.  per  square  inch.  when  under  tension  exert  only  a  bursting  action 
The  same  difference  may  also  be  perceived  with  on  the  concrete,  whereas  the  fork  also  presses 
finished  material,  though  not  with  the  same  clear-  the  concrete  between  its  two  poles  thus  reducing 
ness.     These  observations  are  somewhat  in  con-  somewhat  the  bursting  action. 


August  3,  1907. 
The  Hudson  Companies'  Building,  New  York. 


The  terminal  station  of  the  Hudson  &  Manhat- 
tan R.  R.  Co.,  occupies  two  city  blocks  in  the 
congested  down-town  financial  district  of  New 
York  City,  extending  from  Cortlandt  to  Fulton 
Sts.,  on  Church  St.  It  is  the  terminus  of  two 
tunnels  under  the  Hudson  River,  aflfording  con- 
nections with  the  terminals  in  New  Jersey  of 
the  Pennsylvania,  the  Erie  and  the  Lackawanna 
R.  R.,  and  of  all  the  trolley  lines  in  Jersey  City 
and  Hoboken,  the  passengers  from  which  can 
enter  the  subway  and  elevated  lines  in  New 
York  directly  from  this  station.  The  station 
proper  has  extreme  dimensions  of  about  210x435 
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will  be  erected  similar  to  ordinary  office  build- 
ings. 

The  two  21-story  steel  cage  fire-proof  build- 
ings have  brick  walls,  faced  up  to  the  sth  floor 
with  polished  granite  and  Indiana  limestone  and 
trimmed  above  that  level  to  the  i6th  floor  with 
terra  cotta.  Above  the  i6th  floor  the  entire 
facade  is  of  terra  cotta  ashlar  with  brick  back- 
ing. Together  they  will  contain  about  25,000  tons 
of  structural  steel,  fabricated  at  the  Pencoyd  and 
Trenton  plants  of  the  American  Bridge  Co.,  about 
5,000  tons  of  terra  cotta  furnished  by  the  Atlan- 
tic Terra  Cotta  Co.,  and  about  15,000,000  W.  A.  U. 
red  brick.  The  floors  will  generally  be  reinforced 
concrete  slabs  with  cinder  concrete  fill  and  yellow 


Typical    Beam    Plan,    6th   to    10th    Floors    Inclusive. 


ft.  and  is  constructed-  entirely  below  the  surface 
of  the  street  in  an  excavation  about  76  ft.  deep 
to  the  floor  of  the  sub-station. 

The  massive  concrete  foundation  walls  are 
carried  down  by  the  pneumatic  caisson  process 
to  solid  rock  at  maximum  and  average  depths  of 
about  95  ft.  and  80  ft.  below  the  curb  and  serve 
to  support  not  only  the  station  but  the  terminal 
buildings  275  ft.  9  in.  high  from  the  curb  to  the 
top  of  the  main  roof  and  304  ft.  high  to  the  tops 
of  the  towers.  All  footings  for  the  interior 
columns  are  carried  by  the  same  process  to  rock 
or  hard  pan.  Below  the  street,  the  construction 
is  uninterrupted  across  the  line  of  Dey  St.,  but 
above  street  level  it  is  divided  into  two  large 
21-story  structures,.,  used  as  independent  office 
buildings,  pne  on  each  side  of  Dey  St.,  which  are 
harmonious  in  appearance  and  of  the  same  type 
of  construction  and  will  be  operated  under  the 
same  management  and  by  the  same  equipment  of 
mechanical  installation.  The  massive  sub-struc- 
ture below  street  level  was  separately  designed 
and  constructed  and  may  be  considered  as  an 
independent  base  on  which  the  fire-proof  steel 
cage    superstructures    of    the    terminal    buildings 


pine  finish.  All  steel  will  be  enclosed  in  terra 
cotta  tile,  brick  or  concrete  and  all  wood-work 
will  be  fire-proofed.  Metal  sash  and  window 
frames  and  wire  glass  will  be  freely  used.  The 
approximate  weight  of  the  combined  superstruc- 
tures including  the  estimated  live  load  is  about 
165,000  tons. 

The  dead  and  live  loads  per  square  foot  of  floor 
surface  are  as  follows:  In  the  Cortlandt  Build- 
ing dead  85,  live  75,  total  160  and  total  roof  load 
150.  In  the  Fulton  Building,  dead  95,  live  105. 
total  200  and  total  roof  load  150.  Total  first  and 
lower  mezzanine  floor  load,  both  buildings,  250. 
Stairs  and  runways,  total  load  both  buildings, 
270  lb.  per  square  foot.  Wind  stresses  are  com- 
puted for  a  uniform  pressure  of  30  lb.  per  square 
foot  on  the  entire  exposed  vertical  surface  of  the 
building  and  the  columns  loads  are  calculated 
with  the  5  per  cent,  allowance  taken  off  from  the 
maximum  floor  loads  at  each  of  the  upper  floori 
in  accordance  with  the  New  York  building  laws. 
The  maximum  unit  stress  in  columns  is  13,000  lb. 
and  the  minimum  stress  is  about  11,500  lb.  The 
maximum  column  load  is  1,700  tons  and  the  cor- 
responding maximum  cross  section  is  268  sq.  in. 


121 


Above  the  second  floor  all  columns  are  made  in 
two-story  lengths  and  the  heaviest  section  of  a 
column  in  the  building  from  basement  to  con- 
course floor  weighs  about  25  tons.  The  heaviest 
girder  is  in  the  concourse  floor  and  weighs  about 
20  tons. 

The  2i3xi70-ft.  Cortlandt  Building,  bounded  by 
Cortlandt,  Church  and  Dey  Sts.,  is  H-shaped  in 
plan  with  two  symmetrical  32x76-ft.  light  courti 
separating  wings  of  57  ft.  and  78  ft.  width  respec- 
tively, which  are  joined  by  a  connecting  struc- 
ture 65  ft.  wide.  It  contains  about  26,000  sq.  ft. 
of  rentable  area  on  each  of  the  upper  floors.  The 
iS6xi54-ft.  Fulton  building  is  bounded  by  Ful- 
ton, Church  and  Dey  Sts.,  and  is  of  similar  con- 
struction with  two  48x32-ft.  light  courts  and  ha* 
about  18,000  sq.  ft.  of  rentable  area  on  each  floor. 
Both  buildings  are  substantially  alike  and  in  gen- 
eral symmetrical,  but  owing  to  the  lack  of  exact 
perpendicularity  of  the  intersecting  streets  on 
which  they  are  built,  none  of  the  angles  are  right 
angles  and  as  all  of  the  streets  have  different 
grades,  great  complications  in  the  design  and 
details  of  the  steel  work  were  unavoidable.  These, 
however,  related  chiefly  to  the  details  of  con- 
nections and  are  disregarded  in  the  following 
descriptions. 

In  the  Fulton  Building,  the  first  tier  of 
beams  in  the  superstructure  is  that  provided  for 
the  pipe  gallery  at  a  level  of  about  13  ft  above 
the  concourse  floor  and  about  8  ft.  below  the  in- 
tersection of  the  Dey  and  Church  St.  curb,  which 
has  been  assumed  as  datum  for  all  levels  referred 
to  in  this  article.  The  pipe  gallery  forms  a  plat- 
form from  about  8  to  18  ft.  wide  extending  around 
two  sides  of  the  building  under  Church  and  Dey 
Streets  with  a  floor  carried  by  6,  12  and  l8-in. 
I-beams  supported  at  one  end  on  the  concrete 
foundation  piers  and  at  the  other  end  on  beams 
and  channel  girders  carried  by  the  columns.  The 
main  stairway  at  Dey  Street  and  an  inclined  run- 
way at  Fulton  Street,  provide  entrance  and  exit 
respectively  from  street  level  to  concourse.  The 
concrete  slabs  of  the  runway  floor  are  carried 
on  I-beams  inclined  I  :l2}/2  and  supported  by 
plate  girders. 

In  order  to  provide  proper  clearance  for  trains 
passing  through  the  station,  several  of  the  col- 
umns have  been  spaced  at  wider  intervals,  below 
the  concurse  floor  than  in  the  superstructure 
This  arrangement  necessitates  the  employment  of 
heavy- triple  distributing  girders  in  the  Concourse 
floor  to  support ,  the  22  upper  stories.  Some  of 
these  girders  are  supported  at  one  end  by  dis- 
tributing and  grillage  beams  on  top  of  the  wall 
column  caissons ;  all  of  them  are  encased  in 
concrete  and  have  concrete  filling  in  the  inter- 
stices between  their  webs. 

The  floor  designated  as  the  "Lower  Mezzanine" 
is  mainly  at  the  street  level.  It  covers  the  en- 
tire area  of  the  building  west  of  the  stairway 
and  runway,  and  is  intermediate  between  the  con- 
course and  first  floors. 

The  first  floor  covers  the  entire  area  of  the 
building  except  where  runway  and  main  stairway 
emerge  and  a  few  bays  where  a  greater  story 
height  was  desirable.  East  of  the  runway  it  is 
in  general  at  the  street  level.  West  of  the  run- 
way the  first  flbor  is  intermediate  between  the 
lower  mezzanine  and  the  second  floor,  and  con- 
tains the  main  elevator  hall.  In  general  the  above 
remarks  regarding  pipe  gallery,  runway  and 
stairway,  lower  mezzanine  floor  and  first  floor 
of  the  Fulton  Building,  apply  also  to  the  Cort- 
landt Building. 

Dey  Street  roadway  between  curb  lines,  includ- 
ing a  back  fill  of  about  5  ft.,  the  pavements  and 
the  constant  traffic  of  heavily  loaded  trucks  and 
wagons,  is  carried  on  a  system  of  plate  girders 
and  I-beams,  which  form  a  skeleton  platform 
about  180  ft.  long,  and  about  27  ft  wide,  sup- 
ported on  14  2-story  columns,  about  i8-ft  apart. 
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in  longitudinal  rows  parallel  to  the  wall  columns 
in  both  buildings. 

The  platform  is  proportioned  for  a  total  load 
of  1400  lb.  per  square  foot  and  in  the  widest 
panels  has  Z4-in.  90-lb.  I-beams  about  4  ft.  apart, 
17  ft.  10  in.  long  that  are  web  connected  to  plate 
girders  and  carry  concrete  arches  about  18  in. 
thidc. 

Two  lines  of  longitudinal  girders  outside  of  the 
ones  just  described  form  supports  for  a  portion 
of  the  roadway,  the  sidewalks  and  several  lines 
of  heavy  pipes,  and  are  connected  to  transverse 
girders.  The  latter  are  connected  directly  to  the 
main  columns  at  one  end  and  to  the  short  columns 
and  main  longitudinal  girders  under  Dey  Street 
at  the  other  end.  This  arrangement  keeps  the 
sizes  of  the  girders  within  reasonable  dimensions 
and  provides  for  the  distribution  of  a  part  of  the 
weight  of  the  street  betwen  the  street  columns 
and  the  building  columns  without  involving  oblique 
connections,  notwithstanding  the  fact  that  the 
spacing  of  the  columns  is  irregular  and  that  those 
in  the  buildings  are  not  in  many  cases  in  the 
same  lines  as  those  in  the  street 

In  the  building  the  floor  construction  is  com- 
plete and  the  i2-in.  and  15-in.  I-beams  are  carried 
directly  from  the  columns  and  on  24-in.  I-beam 
girders  or  plate  girders.  The  grade  of  Dey  St., 
the  different  levels  in  the  floors,  and  the  irregu- 
larity necessitated  by  the  wide  stair-ways  and  their 


framing  of  these  floors  is  therefore  special  in 
that  particular  and  in  a  few  other  minor  details, 
otherwise  it  corresponds  in  general  to  the  fram- 
ing of  the  6th,  7th,  8th,  9th  and  10th  floors,  which 
varies  from  those  above  up  to  the  18th  story  only 
in  minor  details  around  the  bay  windows,  walls 
and  elevator  shafts.  In  all  of  these  floors  the 
girders  are  in  most  cases  pairs  of  i8-in.  55-lb.  or 
20-in.  65-lb.  I-beams  symmetrically  arranged  to 
give  balanced  loads  on  the  columns,  although 
where  the  latter  are  out  of  alignment,  the  varia- 
tion is  provided  for  in  a  number  of  cases  by  con- 
tinuing girders  of  adjacent  spans  across  the 
opposite  faces  of  the  columns  and  making  the 
other  girders  of  each  pair  engage  the  sides  of  the 
columns  as  shown  in  the  diagram. 

.■\bove  the  13th  floor  the  bay  windows  dis- 
appear and  all  of  the  exterior  walls  carried  on 
pairs  of  I-beams  from  9  to  24  in.  deep.  The  i8th 
floor  framing  is  special,  chiefly  in  the  wall  girders 
which  provide  for  a  heavy  projecting  belt  course 
carried  by  I-beams  or  plate  girders  as  indicated 
in  the  spandrel  sections.   In  the  upper  stories  of 


of  the  beams  and  girders  are  reinforced  by  the 
milled  upper  ends  of  vertical  distributing  angles 
which  transmit  the  girder  loads  to  the  columns. 
In  order  to  avoid  wind  braces  which  would 
obstruct  the  panels  between  wall  columns  and 
floor  beams  or  would  interfere  with  the  refluire- 
ments  of  the  architectural  design,  special  pro- 
vision was  made  to  connect  both  upper  and  lower 
flanges  of  all  beams  and  girders  to  horizontal 
angles  shop  riveted  to  the  columns  and  thus  pro- 
vide a  moment  of  stiffness  equal  or  somewhat 
superior  to  the  depth  of  the  girder  and  insuring 
a  considerable  degree  of  stiffness  in  the  frame 
work  independent  of  the  wall  masonry.  This 
construction  together  with  the  great  mass  and 
inertia  derived  from  the  weight  and  dimensions 
of  the   building   is  considered  ample   to  provide 
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Spandrel   Details. 


Beams  and  Girders  under  Dey  St. 


Second  Floor 
Column  Con- 
nection. 


Section  of  Lower  Mezzanine  Floor  Parallel  to  Church  Street. 


landings  make  the  framing  of  this  tier  very  com- 
plicated. 

There  are  in  the  lower  mezzanine  floor  of  Ful- 
ton Building,  58  different  girders,  of  30  different 
patterns  from  24^  to  40j4  in.  deep.  The  web 
plates  are  from  J4-in-  to  H-in.  thick  and  in  some 
cases  are  made  with  double  9/16-in.  plates.  All 
flanges  are  made  with  6x6  or  with  6x4-in.  angles 
reinforced  in  many  cases  with  I4xj4-in.  cover 
plates.  The  girders  have  reactions  of  from  40,- 
000  to  285,000  lb. 

The  location  of  columns  and  girders  in  the 
first  floor  corresponds  essentially  with  the  loca- 
tion in  the  upper  floors,  but  the  floor  loads  are 
•o  heavy  that  special  provision  is  required  for 
them  and  the  12  and  is-in.  I-beams  are  carried 
in  most  instances  by  plate  girders  of  which  there 
are  3  types,  nearly  all  of  them  30^  in.  deep  with 
6x6-in.  flange  angles.  Owing  to  the  irregularity 
of  the  column  spacing  and  the  diverging  of  the 
column  rows  there  are  many  offsets  in  the  lines 
of  girders  and  I-beams  and  their  connections  are 
in  many  cases  necessarily  eccentric  and  irregular. 
Except  on  the  rear  side  and  in  the  light  courts  the 
outer  walls  are  carried  on  pairs  of  15, 20and  24-in. 
I-beams.  The  full  size  light  courts  are  ppen  to 
the  street  at  both  ends  of  the  building,  but  at  the 
2d,  3d  and  4th  floors  the  beam  tiers  are  extended 
across  the  courts  covering  the  entire  rectangle 
enclosed  by  the  outer  walls  of  the  building.   The 


the  Fulton  building  there  are  70  main  columns 
from  12  to-  36  ft.  apart  in  longitudinal  and  trans- 
verse rows.  All  of  them,  up  to  the  8th  floor,  have 
standard  rectangular  closed  cross  sections  made 
with  web  and  cover  plates  and  four  angles.  At 
the  8th  floor  the  construction  changes  to  rolled 
channels  diminishing  from  15  in.,  to  10  in.  in  the 
attic  where  the  minimum  size  has  I2x5^-in.  cover 
plates.  The  web  plates  of  the  built  channels 
are  16  in.  wide  in  all  cases  and  have  cover  plates, 
increasing  from  20  in.  at  the  7th  floor  to  24  in. 
in  the  lower  story.  All  columns  have  reinforced 
shelf  angles  which  carry  the  beams  and  girders, 
and  are  spliced  24  in.  above  the  floor  line  with 
horizontal  connection  angles,  a  horizontal  dia- 
phragm, and  a  pair  of  short  cover  plates,  the  latter 
shop  riveted  to  the  top  of  one  column  and  field 
riveted  to  the  bottom  of  the  succeeding  column. 

I-beam  girders  parallel  to  the  column  webs  are 
connected  by  special  shelf  angles,  plates  and  verti- 
cal angles  riveted  to  the  cover  plates.  Those  at 
right  angles  to  the  webs  are  usually  riveted  to  the 
east  and  west  girders  with  short  connection 
angles.  Girders  offset  beyond  the  faces  of  the 
columns  are  carried  on  projecting  cantilever  plates 
properly  stiffened.  Deep  plate  girders  are  ad- 
ditionally connected  to  the  columns  and  stiffened 
by  auxiliary  diaphragms  shop  riveted  to  the  col- 
umns and  field  riveted  to  the  webs  of  the  girders. 
The  shelf  angles  which  receive  the  bottom  flanges 


for  all  wind  stresses.  The  heaviest  column  in 
the  building  is  the  lower  section  of  No.  44  in 
the  Cortlandt  St.  Building,  which  carries  1,700 
tons.  It  is  made  with  four  i6x.}^-in.  web  plates, 
two  24xJ^-in.  two  24x1/^  and  two  24xi3/i6-in. 
full  length  cover  plates,  besides  two  half-length 
24x^-in.  cover  platts  and  four  6x6xj4-in.  flange 
angles.  It  is  53  ft.  8  in.  long  and  weighs  about 
900  lb.  per  lineal  foot.  Another  very  heavy  col- 
umn is  in  the  basement  section  of  No.  34  of  the 
Fulton  Building,  which  carries  two  deep  plate 
girders  in  the  sub-structure  of  the  building  besides 
the  heavy  loads  from  the  upper  stories.  It  has 
four  6x6xJ4-in.  flange  angles,  six  16x5^  and  J^-in. 
web  plates  and  eight  24x^4  and  ^-in.  cover 
plates. 

Column  3  between  the  concourse  and  the  2nd 
floor  is  typical  of  the  upper  story  columns  and 
the  accompanying  details  show  the  numerous  field 
rivets  through  the  girder  planes  and  the  column 
connections  to  provide  for  the  wind  stress.  The 
section  of  column  34  between  the  concourse  and 
2nd  floors  is  made  with  4x4xJ^-in.  flange  angles, 
two  l6xj4-in.  web  plates,  four  24xii/i6-in.,  and 
four  24x5^-in.  cover  plates,  is  about  40  ft.  long 
and  weighs  about  700  lb.  per  lineal  foot  The 
connections  at  the  upper  ends  are  typical  for  those 
of  beams  and  girders  throughout  the  floor  and 
are  designed  for  a  maximum  stress  of  7,500  lb. 
per  square  inch  on  the  field  driven  riv"*" 


August  3,  1907. 

Messrs.  Clinton  &  Russell  are  the  architects. 
Mr.  James  Dougan,  engineer.  Messrs.  Jacobs  & 
Davies  are  the  engineers  for  the  Hudson  Co.  The 
design  of  the  steel  work  was  completed  by  Purdy 
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Column  44  A. 

&  Henderson,  consulting  engineers,  under  the  su- 
pervision of  the  architect's  engineer.  The  Geo.  A. 
Fuller  Co.  is  the  general  contractor  and  the  steel 
work  is  furnished  by  the  American  .Bridge   Co. 


Weed  Destruction  by  the  use  of  salt  water 
from  Great  Salt  Lake  is  being  tried  by  the  Ore- 
gon Short  Line. 


THE    ENGINEERING    RECORD. 
A  Study  of  a  Ground- Water  Supply. 

In  connection  with  an  investigation  of  the 
sources  of  water  supply  for  Muscatine,  la.,  Mr 
Wynkoop  Kiersted,  of  Kansas  City,  who  was 
retained  by  the  city  as  consulting  engineer,  pre- 
pared a  report,  which,  while  it  deals  with  a  spe- 
cial problem,  is  of  value  to  those  who  have  to 
secure  water  supplies  from  gravel  strata.  Mus- 
catme  Island  is  several  miles  in  width.  Its  sur- 
face is  in  general  above  high  water  and  undulates 
slightly  in  a  direction  perpendicular  to  the  course 
of  the  Mississippi  River.  The  surface  slopes 
permit  little  run-off  of  storm  water,  hence  the 
rainfall,  not  evaporated   or  absorbed  by  vegeta- 
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Column   3  A,   Hudson   Co.   Building. 

tion,  reaches  the  river  by  flowing  through  a  grav- 
elly substratum.  The  surface  soil  is  light  and 
porous  and  readily  permits  the  passage  of 
water. 

About  2J/2  miles  below  the  business  portion  of 
Muscatine  nine  wells  were  sunk  into  the  gravel 
down  to  bed  rock  or  some  other  impervious  ma- 
terial.    These   were  on  a   line   perpendicular   to 
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the  course  of  the  river.     The  well  nearest  the- 
river,  termed  No.  i,  was  about  300  ft.  from  the 
bank  and  the  others  were  at  distances  of  loo,  aoo, 
350,  500,  700,  1,000,  1,500  and  3,000  ft.  from  No.  i, 
and   were  numbered  consecutively   from   2  to  9. 
No.  I  wras  8  in.  in  diameter,  2,  8  and  9  were  5 
in.  and  the  others  2  in.    The  depth  of  the  wells 
below   the   ground   surface   varied   from   46.0  to- 
57-25   ft.    and  averaged   about  49.5   ft.   and   the 
variation  in  the  elevation  of  the  top  of  the  wells 
was   from    115.65   to   120.69,   with  an  averge  of 
117.82,  datum  being  approximately  100  ft.  below- 
low    water   of   the    river.     The    strata    through 
which  the  wells  passed  were  practically  the  same 
in   every   case   and   about   as    follows:    3   ft   of 
sandy  top  soil;  5  ft.  of  clay;  10  ft.  of  red  sand 
and  fine  gravel ;  lo  ft.  of  coarse  gravel ;  15  ft.  of 
coarse  sand  and  gravel;  6  ft.  of  gravelly  sand; 
2  ft.  of  sand  and  coarse  gravel;  5  ft.  of  blue 
clay;  3  ft.  of  shaley  clay;  6  ft.  of  sand  rock. 

A  series  of  observations,  taken  at  intervals  of 
one  to  five  days  and  extending  over  a  period  of 
nearly  two  months,  was  made  of  the  static  level 
of  the  ground  water  in  the  wells  and  at  the 
same  time  the  stages  of  the  river  and  the  rain- 
fall were  noted.  During  the  month  of  August 
and  the  first  half  of  September  the  river  fluctua- 
tions were  small  and  there  was  a  correspondingly 
stable  condition  of  the  ground  water  surface  as 
shown  in  the  wells.  The  average  slope  of  the 
surface  of  the  ground  water  toward  the  river 
during  this  period  was  0.8  ft.  in  1,000  ft.,  clearly 
indicating  an  under  flow  toward  the  river.  From 
Sept.  13  to  21  the  river  rose  a  little  over  2  ft. 
and  a  rise  of  2.1  ft.  in  well  No.  I  resulted.  A 
corresponding  rise  occurred  in  the  other  wells, 
gradually  decreasing  as  the  distance  from  the 
river  increased,  until  at  well  No.  9  the  rise  was 
only  0.3  ft.  The  slope  of  the  ground  water  sur- 
face toward  the  river,  though  considerably  re- 
duced, was  still  evident,  showing  that  the  river 
water  was  not  flowing  into  the  gravel  beds  but 
simply  acting  as  a  dam  and  causing  the  ground 
water  in  the  beds  to  rise  and  fill  the  wedge  of 
gravel  included  between  the  water  table  of  Sept. 
13  and  that  of  Sept.  21.  In  order  for  this  to 
happen  it  was  necessary  for  the  water  in  the 
gravel  to  advance  toward  the  river  as  well  as 
to  rise.  This  advance  was  estimated  by  Mr. 
Kiersted  to  be  at  the  rate  of  at  least  25/3  ft.  per 
day,  and  it  necessarily  occurred  throughout  the 
entire  depth  of  the  gravel  bed,  about  43.5  ft 

From  Sept.  21  to  27  the  river  rose  over  4  ft. 
and  the  slope  of  the  ground  water  surface  was 
completely  reversed,  so  that  on  Sept.  30  it  sloped 
inland  at  the  rate  of  1. 13  ft.  per  1,000.  It  was 
computed  that  from  Sept.  27  to  30  the  river  water 
advanced  into  the  gravel  beds  at  the  rate  of  4.63 
ft.  per  day.  From  Sept.  27  to  Oct.  9  the  water 
table  maintained  an  average  slope  inland  of 
0.84  ft.  per  1,000  and  the  computed  average  rate 
of  advance  of  the  river  water  for  the  same  period 
is  2.3  ft.  per  day.  In  the  accompanying  table 
the  results  of  the  computatfons,  involving  slope 
and  velocity  of  flow,  are  given,  v,  i  and  k  being 
the  symbols  used  in  the  Dupuit  formula,  v  =.  k  i, 
where  v  =  velocity  in  feet  per  day,  «"  =:  fall  of 
ground  water  surface  in  a  given  distance  divided 
by  that  distance,  and  k  =  a  factor  depending  on 
the  porosity  of  material  through  which  the  un- 
derflow passes. 

Results  of  Ukderflow  CoHroTATioNS. 

Interval  v  i  k 

Sept.   13  to  21 2.5  0.000s  5000 

Sept.  20  to  21 I.S5  0.000273  5680 

Sept.  27  to  30 4.63  0.00113  4100 

The  average  value  of  k  is  nearly  5,000,  or  the  . 
average  rate  of  travel  of  the  underflow  of  Mus- 
catine Island  per  day  is  five  times  the  fall  of  the 
ground  water  per  1,000  ft,  indicating  a  very  por- 
ous sub-soil. 

To  secure  further  information  concerning  the 
porosity   and    continuity   of   the   gravel    deposits- 
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a  pnmping  test  was  Jun  at  well  No.  i,  during 
which  readings  of  the  ground  water  level  were 
taken  at  the  nine  wells.  The  water  discharged 
from  the  pump  was  conveyed  directly  to  the 
river  in  a  wooden  trough.  The  quantity  of  water 
pumped  was  only  roughly  estimated  since  it 
would  have  been  of  little  use  in  determining  the 
value  of  the  beds  as  a  source  of  water  supply. 
A  6-in.  centrifugal  pump,  operated  at  the  rate 
of  about  i>4  million  gallons  per  24  hours,  was 
used.  The  test  was  begun  in  the  morning  of 
Sept  21  and  continued  for  12554  hours.  Be- 
tween the  mornings  of  Sept.  21  and  26  the  river 
rose  over  3  ft  and  notwithstanding  the  steady 
operation  of  the  pump  the  level  in  the  wells 
showed  a  simultaneous  rise.  The  zone  affected 
by  the  pumping  seemed  to  extend  about  700  ft. 
from  No.  i.  The  conclusion  drawn  was  that  the 
gravel  beds  under  that  part  of  the  island  where 
the  wells  were  driven  are  practically  continuous 
and  so  porous  as  to  be  favorable  for  the  opera- 
tion of  tubular   wells. 

The  method  of  development  of  the  gravel 
beds  as  a  source  of  water  supply  depends  on  the 
rainfall,  the  catchment  area,  the  rate  of  water 
consumption,  the  available  velocity  of  ground 
water  flow  up  to  a  limit  safe  for  efficient  filtra- 
tion, the  depth  of  the  water-bearing  gravels,  and, 
it  might  be  said,  upon  the  permissible  rate  of 
infiltration  from  the  river  were  it  not  for  the 
possible  choking  of  the  beds  with  particles  of 
silt  Although  the  river  will  always  contribute 
somewhat  to  the  flow  of  g^round  water,  the  rain- 
fall upon  the  catchment  area  is  usually  con- 
sidered the  main  reliance  of  a  ground  water 
supply.  At  the  same  time,  there  should  be  a 
large  capacity  for  permanent  storage  in  the 
gravel  bed.  The  water  stored  above  the  low- 
water  mark  of  the  river  is  an  uncertain  quan- 
tity. If  the  average  stage  of  the  river  is  low 
the  amount  of  water  in  the  gn"avel  beds  above  the 
low-water  line  will  be  small  and  vice  versa.  Be- 
low the  low-water  level  the  beds  are  sure  to 
be  always  saturated  and  will  yield  water  as  long 
as  the  river  and  rainfall  replenish  it 

The  amount  of  rainfall  which  is  available 
in  the  run-off  by  underflow  is  a  larger  percentage 
of  the  total  rainfall  in  a  year  of  excessive  or 
average  precipitation  than  it  is  in  a  year  of  low 
precipitation,  ranging  approximately  50,  45  and 
3S  per  cent.,  respectively,  according  to  Mr.  Kier- 
sted.  Taking  45  per  cent,  of  the  rainfall  for  an 
average  ytir  g^ves  17  in.  per  year  or  813,500 
gal.  per  day  per  square  mile,  as  the  available 
rainfall  at  Muscatine.  The  catchment  area  sup- 
pljring  the  underflow  will  be  on  both  sides  of  a 
line  of  development  and  may  extend  a  mile  or 
more  on  either  side  of  it.  For  a  development 
having  a  total  width  of  2  miles  the  daily  yield 
per  lineal  foot  is  308  gal.  and  the  velocity  235 
ft.  per  day.  When  the  total  width  is  3  miles 
the  quantities  are  462  gal.  and  3.52  ft,  and  when 
the  development  is  S  miles  wide  616  and  4.7 
are  the  corresponding  daily  yield  and  velocity. 
The  length  of  the  development  is  not  necessarily 
the  same  as  the  length  of  the  constructed  work 
because,  as  shown  by  the  pumping  test,  the 
affected  zone  may  extend  upwards  of  700  ft. 
beyond  the  acttial  construction. 

The  computed  velocities  of  ground  water  flow 
are  based  on  an  available  depth  of  saturated 
gravel  of  35  ft.  and  an  available  void  space  of 
25  per  cent,  of  the  bulk  of  the  gravel. 

Mr.  Kiersted  recommended  that,  at  Musca- 
tine, the  development  should  be  laid  out  approxi- 
mately parallel  to  the  river  and  far  enough  back 
from  it  to  insure  thorough  filtration,  probably 
about  650  to  800  ft  from  the  bank.  The  devel- 
opment should  be  extended  enough  to  insure  a 
8k>w  average  rate  of  percolation.  Either  the 
gallery  or  tubular  well  system  is  reported  to  be 
*»a«ible  at  Muscatine,  but  wells  are  recommended. 


The  Reconstruction  of  the  East  St.  Louis  & 
Suburban  Ry.  Power  Station. 

The  power  station  of  the  East  St  Louis  & 
Suburban  Railway  in  East  St.  Louis,  111.,  was 
built  in  1902,  with  an  electrical  generating  equip- 
ment, capable  of  producing  3,100  kw.  Since  then 
this  equipment  has  been  augmented  from  time 
to  time  to  supply  increasing  demands  for  power, 
and  early  in  1906  an  80  ft  addition,  containing 
two  1,000  kw.  engine-driven  generators  and  2,000 
h.  p.  in  boilers  was  erected  at  one  end  of  the 
original  building,  the  rearrangement  of  the  in- 
terior of  the  latter  having  been  commenced  prior 
to  the  installation  of  other  new  generators. 

The  original  station  was  built  to  supply  power 
for  the  street  railway  lines  in  East  St  Louis  and 
interburan  electric  lines  in  the  vicinity  of  that 
city.  The  station  building  is  of  brick  and  is  di- 
vided by  a  brick  wall  into  a  boiler  room,  52  ft 
5  in.  wide  and  280  ft.  long,  and  a  generator  room, 
56  ft.  9  in.  in  width  and  262  ft.  in  length.  The 
generator  room  originally  contained  two  750  kw. 
three-phase  25-cycle  13,200  volt  alternating  cur- 


veyor  that  delivered  from  a  hopper  under  a 
switch  track  along  one  end  of  the  building. 
Eight  additional  250  h.  p.  Heine  water-tube  boil- 
ers in  two  batteries  have  been  installed  in  the 
addition  to  the  boiler  room,  and  the  settings  of 
the  existing  boilers  are  being  reconstructed.  The 
coal  handling  equipment  will  be  retained  and  the 
new  boilers  will  have  grates  of  the  same  gen- 
eral design  as  the  existing  ones. 

When  the  non-condensing  engines  driving  the 
three  original  generating  units  were  purchased 
they  were  to  be  installed  in  a  power  house  at 
coal  mines  about  eight  miles  east  of  the  city,  but 
when  the  city  railway  and  lighting  plants  in  East 
St.  Louis  were  acquired  by  the  interests  which 
were  erecting  the  power  house,  this  proposed  site 
of  the  station  was  abandoned  and  the  latter  was 
built  at  the  edge  of  the  city.  At  that  time  coal 
could  be  delivered  to  the  station  over  the  com- 
pany's tracks  from  the  mines  at  such  a  low 
figure  that  the  non-condensing  engines  were  in- 
stalled at  the  new  site.  Since  then  the  price  of 
coal  has  increased  considerably  in  the  territory 
in  which  the  station  is  located,  so  that  in  adding 
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rent  General  Electric  generators,  each  direct- 
connected  to  a  1,150  h.p.  non-condensing  St. 
Louis  Iron  &  Machine  Co.  Corliss  engine;  a 
1,600  kw.  575- volt  direct-current  General  Electric 
generator  direct-connected  to  a  2,500  h.  p.  twin 
non-condensing  Fulton  Iron  Works'  engine,  and 
the  necessary  auxiliary  machines  and  switch 
boards.  Soon  after  the  station  was  completed  de- 
mands were  made  for  power  at  different  volt- 
ages from  that  of  the  current  generated  by  the 
units  installed,  and  at  present  current  is  being 
supplied  from  the  station  for  the  following  pur- 
poses: 575-volt  direct-current  for  street  railway 
service ;  500-volt  direct-current,  over  nongrounded 
double-wire  circuits,  for  power;  2,300-volt  3-phase 
60-cycle  alternating  current  for  commercial  light- 
ing and  power;  13,200  volt  3-phase  2S-cycle  al- 
ternating current,  which  is  transmitted  to  six 
railway  substations  and  in  these  transformed  to 
direct  current  at  550  volts.  The  power  supplied 
by  the  original  generators  was  utilized  as  it 
came  from  the  latter,  transformed  to  alternating 
current,  or  employed  to  drive  motor-generator 
sets  producing  current  at  the  desired  voltages. 

Steam  for  driving  the  units  in  the  generator 
room  was  furnished  by  twenty  250  h.  p.  Heine 
water-tube  boilers.  These  boilers  were  set  in 
batteries  of  four  each  and  were  equipped  with 
Green  automatic  traveling-chain-grate  stokers,  12 
ft  .wide,  one  grate  serving  each  pair  of  boilers. 
Coal  was  fed  to  the  stokers  from  elevated  bunk- 
ers supplied  by  a  gravity  overlapping-bucket  con- 


to  and  re-arranging  the  station,  provisions  have 
been  made  for  utilizing  the  exhaust  steam  from 
these  non-condensing  engines  by  passing  it 
through  low-pressure  turbines. 

Two  new  1,000  kw.  engine-driven  units  have 
also  just  been  installed,  and  are  designed  to 
operate  condensing.  In  addition  to  these  engine- 
driven  units,  two  turbo-generator  units,  one  of 
800  kw.  and  the  other  of  1,000  kw.  capacity  which 
operate  on  exhaust  steam,  and  a  500  kw.  link 
steam  turbo-generator  have  been  added  to  the 
equipment. 

The  site  on  which  the  station  is  built  afforded 
such  poor  foundations  that  brick  smoke  stacks 
could  not  be  erected  at  a  reasonable  cost,  so 
five  steel  stacks,  each  6  ft.  in  diameter  and  180 
ft  high,  were  built.  These  stacks  were  once 
partially  wrecked  by  one  of  the  windstorms  to 
which  the  territory  is  subject.  When  the  addi- 
tion to  the  station  was  determined  on,  it  was 
decided  to  equip  the  boiler  room  with  an  induced 
draft  installation  which  would  provide  for  the 
entire  plant  and  to  abandon  and  remove  the 
stacks.  This  induced-draft  apparatus  taking  care 
as  it  does  of  7,000  h.  p.  in  boilers,  is  of  un- 
usually large  size,  and  is  being  built  at  the  same 
time  the  other  reconstruction  work  is  in  prog- 
ress. 

The  exhaust  steam  from  the  engines  driving  the 
1,600  kw.  and  the  two  750  kw.  units  is  utilized  in 
the  low  pressure  turbines  operating  on  steam  at 
i-lb.  gauge  pressure;  these  turbines  are  operated 


August  3,  1907. 


THE    ENGINEERING    RECORD. 


"5 


condensing,  and  as  about  27  in.  of  vacuum  are  ob- 
tained, normally,  the  turbines  operate  at  approxi- 
mately 14  lb.  pressure.  An  exhaust  main  30  in. 
in  diameter  is  placed  in  the  basement  of  the 
engine  room  and  extend'^  the  length  of  the  build- 
ing on  the  side  next  to  the  i-Diicr  room.  The  ex- 
hausts of  the  various  reciprocating  units  are 
connected  to  this  main  and  the  !o-,v-pressure 
turbines  are  supplied  from  it.  .'Vn  Soo  kw.  25- 
cycle  13,200-volt  three-phase  alternating-current 
General  Electric  generator,  direct-connected  to  a 
vertical  low-pressure  self-governing  Curtis  tur- 
bine, is  placed  between  the  engine  of  the  i,6oOrkw. 
unit  and  the  engine  of  one  of  the  750-kw.  units, 
as  shown  on  the  accompanying  plan.  This  tur- 
bine is  supplied  with  steam  from  the  exhaust  main 
and  can  be  operated  independently  on  the  ex- 
haust from  the  engines  of  the  two  750-kw.  units. 
A  i,ooo-kw.  60-cycle  2,300-volt  alternating-current 
General  Electric  three-phase  generator,  direct- 
connected  to  a  vertical  low-pressure  self-govern- 
ing Curtis  turbine,  is  placed  on  the  opposite  side 
of  the  i,6oo-kw.  unit.  The  turbine  of  this  unit  is 
also  connected  with  the  exhaust  main,  and  it  is 
arranged  so  it  can  be  supplied  with  exhaust  steam 
from  any  of  the  five  reciprocatrng  engines.  Both 
of  these  turbines  also  have  live-steam  connec- 
tions through  reducing  valves  from  the  main 
steam  header   of  the   station. 

The  engines  driving  the  two  i,ooo-kw.  units 
which  have  recently  been  installed  are  equipped 
with  a  single  Wheeler  surface  condenser  having 
3,000  sq.  ft.  of  area ;  space  is  also  provided  for  a 
second  condenser  of  the  same  size  for  these  two 
uryts.  One  or  both  of  the  latter  can  be  operated 
non-condensing,  however,  when  the  exhaust  from 


cylindrical  baffle  plates  placed  concentric  with 
the  inlet  pipe.  These  plates  retain  the  impurities 
and  deposit  them  on  an  annular  diaphragm  which 
is  drained  to  the  outside  through  a  blow-oflf  pipe. 
The  steam  passes  through  a  narrow  space  be- 
tween the  outer  edge  of  this  diaphragm  and  the 
shell  of  the  separator,  and  then  through   twin 
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ternating-carrent  General  Electric  generator,  di- 
rect-connected to  a  vertical  Curtis  turbine  has 
been  reserved  in  the  generator  room  of  the  sta- 
tion. These  units  both  operate  on  steam  at  about 
150  lb.  pressure.  The  500-kw.  unit  furnishes 
power  for  a  commercial  lighting  and  power  cir- 
cuit ;  the  i,soo-kw.  unit  will  supply  power  for 
transmission  to  the  street  railway  sub-stations. 

The  high  and  low-pressure  turbines  are  each 
equipped  with  a  surface  condenser.  These  and 
the  surface  condenser  for  the  engines  of  the  two 
l,ooo-kw.  units  are  also  supplied  with  cooling 
water  from  the  same  source,  namely,  six  large 
cooling  towers. 

Two  of  these  cooling  towers  are  of  the  Al- 
berger  sprinkler  type  and  the  other  four  arc  of 
the  Wheeler  trough  type.  The  six  towers  are  in 
a  row  along  one  side  of  the  building,  each  one 
being  on  a  separate  footing.  They  arc  built  of 
steel  plates  and  are  19  ft.  in  diameter  to  a  height 
of  33  ft.  and  then  10  ft.  in  diameter  to  the  top 
of  the  tower,  60  ft.  above  the  footing.  The  cool- 
ing water  is  drawn  from  the  base  of  each  tower, 
circulated  through  the  condensers  and  forced 
back  to  the  top  of  the  towers  by  centrifugal  pumps 
in  the  basement  of  the  generator  room  of  the 
station.  A  pump  is  provided  for  each  con- 
denser, each  pump  being  direct-connected  to  a 
motor.  The  two  sprinkler-type  towers  are  each 
equipped  with  two  8-ft.  fans  while  the  four 
trough-type  towers  each  have  two  lo-ft.  fans. 
Each  pair  of  fans  is  connected  through  a  shaft 
to  a  motor  in  the  generator  room  of  the  station. 
Each,  tower  is  connected  to  a  supply  pipe  from 
the  city  main,  these  connections  being  fitted  with 
valves  by  which  the  make-up  water  is  supplied  au- 
tomaticallv. 
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the  three  non-condensing  units  is  not  sufficient  to 
supply  power  for  the  low-pressure  turbines. 

A  specially-designed  separator  is  placed  in  the 
connection  between  the  exhaust  main  and  each  of 
the  low-pressure  turbines,  in  order  to  remove 
the  oil  and  water  from  the  exhaust  steam  as 
fully  as  possible,  and  to  act  as  a  reservoir  so  that 
a  steady  steam  pressure  may  be  maintained.  The 
details  of  these  separators  are  shown  in  an  ac- 
companying illustration.  Each  separator  is  in- 
closed in  a  cylindrical  steel  shell,  5  ft.  in  diameter 
and  about  12  ft.  high,  which  stands  on  a  base  on 
the  floor  of  the  generator  room.  A  i6-in.  inlet 
connection  from  the  exhaust  main  enters  this 
shell  at  the  bottom  and  extends  nearly  to  the  top 
of  the  latter,  with  which  it  is  concentric.  The 
steam  is  discharged  from  this  inlet  against  a 
curved  baffle  plate  in  the  top  of  the  shell,  which 
bafile   directs  it   downward   through    a   series  of 


i2-in.  outlets  into  the  connection  leading  to  the 
turbine.  The  tops  of  these  outlets  are  capped 
to  prevent  any  impurities  entering  with  the 
steam.  ,    -  .  . 

Connections  are  made  to  the  separators  which 
will  maintain  the  pressure  in  the  latter,  between 
certain  limits,  automatically.  A  relief  valve 
which  will  prevent  the  pressure  in  the  separator 
rising  above  a  pre-determined  amount  is  placed 
on  a  connection  in  the  top  of  the  separator.  A 
second  relief  valve  which  will  prevent  a  vacuum 
occurring  in  the  separator  is  also  placed  on  a 
connection  in  the  top  of  the  separator.  Live  steam 
may  be  supplied  to  the  separator  through  an 
inlet   in  the  side  of  the   latter. 

A  500-kw.  60-cycle  2,300-volt  alternating-cur- 
rent General  Electric  generator  direct-connected 
to  a  vertical  Curtis  turbine  has  also,  been  erected, 
and  space  for  a  1,500-kw.  2S-cycle  13,200-volt  al- 


The  condensed  steam  is  pumped  from  the  con- 
densers to  a  6xi7.5xs-ft.  closed  hot-water  tank 
in  the  basement  of  the  boiler  room.  This  tank 
is.  arranged  with  vertical  baflfles,  placed  i  ft. 
apart,  which  are  open  alternately  at  the  top  and 
bottom  of  the  tank.  The  water  is  admitted  at  one 
end  of  this  tank  and  passes  in  a  circuitous  up- 
and-down  route  around  the  baffles  to  reach  an 
outlet  at  the  opposite  end.  The  oil  and  other 
floating  impurities  are  thus  caused  to  rise  to 
the  surface  between  the  alternate  pairs  of 
baffles,  which  alternate  baffles  are  attached  to 
the  top  of  the  tank.  A  blow-off  pipe  is  placed  in 
each  of  these  spaces  for  removing  the  impuri- 
ties from  the  surface  <5f  the  water. 

The  induced-draft  system  which  will  replace 
the  stacks  that  now  serve  the  boilers  has  a  main 
breeching  extending  the  length  of  the  row  of 
boilers  over  the  tops  of  the  latter  and  connecting 
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in  a  space  between  the  old  and  new  boilers  to  a 
main  flue  leading  to  a  fan  house  that  has  been 
built  on  a  separate  footing  at  the  side  of  the 
main  building.  Two  fans,  having  impellers  20  ft 
in  diameter  and  10  ft  wide  are  placed  along  the 
^de  of  this  house,  in  steel-plate  volutes  32 
ft  in  diameter. 

Each  of  the  batteries  of  two  boilers  has  been 
'equipped  with  a  Green  economizer,  which  is 
placed  over  the  boiler  setting  in  a  by-pass  be- 
tween the  boilers  and  the  main  breeching,  the 
various  economizers  being  a  part  of  the  induced- 
■draft  system.  The  different  main  parts  of  the 
latter  have  been  designed  to  provide  for  draft  for 
an  eventual  installation  of  six  additional  boilers, 
or  twenty  in  all,  sufficient  for  expansion  for  a 
-considerable  time. 

The  breechings,  flues  and  connections  have  all 
1)een  designed  so  that  any  part  of  the  induced- 
draft  system  may  be  cut  out  of  service  without  in- 
terfering with  the  operation  of  the  other  parts. 
The  connection  between  each  boiler  furnace  and 
the  main  breeching  is  fitted  with  a  damper  that 
is  operated  by  hand  from  the  firing  floor  in  front 
of  the  boiler,  so  the  amount  of  draft  in  each 
furnace  can  easily  be  regulated  separately  from 
the  others.  The  by-pass  in  which  the  economizer 
for  each  battery  of  boilers  is  placed  is  con- 
nected at  both  ends  with  the  main  breeching. 
These  two  connections  can  be  shut  off  either  sep- 
arately, or  together  by  dampers,  while  a  balanced 
damper  in  the  main  breeching  at  each  economizer 
l^--pass  permits  all  the  gases  to  be  diverted 
through    the  latter   if  desired. 

The  main  breeching  over  the  boilers  increases 
in  size  at  a  uniform  rate  to  a  cross-section  of 
10.5x12  ft  at  the  main  flue.  The  latter  is  14x14 
ft.  in  cross-section  for  its  full  length  from  the 
junctfon  of  the  breechings  to  the  connections 
leading  to  the  volutes  of  the  fans  in  the  house  at 
the  side   of  the  building.     The  breechings   and 


side  of  the  end  of  the  main  flue  leading  from 
the  boiler  room  and  to  these  the  volutes  of  the 
fans  are  connected.  Dampers  make  it  possible 
to  cut  each  of  these  boxes  out  of  service  sepa- 
rately. 

The  two  20-ft.  fans  which  furnish  draft  for  the 
system  are  driven  by  two  I2x30-in.  Fulton  Cor- 
liss engines  in  the  fan  house.  Each  fan  is  on 
the  end  of  a  shaft  direct-connected  to  one  of 
these  engines,  a  double  water-cooled  bearing,  each 
part   of  which   is  48   in.   long,  being  placed  be- 


The  Calvary  Cemetery  Mortuary  Chapel. 


The  Mortuary  Chapel  now  being  completed  in 
Calvary  Cemetery,  New  York,  at  a  total  cost 
of  about  $200,000,  is  a  64x124  ft  structure  about 
32  ft.  high  to  the  top  of  the  main  roof  and  92 
ft.  to  the  top  of  the  tower,  which  is  surmounted 
by  a  s-ton  stone  figure  10  ft  high.  The  gen- 
eral elevation  and  the  symmetrical  plan  are 
indicated  by  the  vertical  longitudinal  sections 
and  by  the  foundation  diagram.  The  central  ar- 
chitectural feature  is  the  beautiful  main  hall  sur- 
mounted by  a  groined  vault  or  dome  37  ft.  in 
diameter  and  29  ft  high  above  the  pavement. 
This  is  built  of  reinforced  concrete  lined  with 
ornamental  brick,  is  supported  on  four  pairs  of 
comparatively  slender  masonry  piers,  and  car- 
ries a  concrete  and  stone  masonry  tower  weigh- 
ing over  400  tons.  Opposite  the  main  entrance 
and  at  a  somewhat  greater  elevation  the  25x40- 
ft  sanctuary  chapel  extends  from  the  dome  to 
the  rear  entrance  above  the  crypt.  Communi- 
cating with  the  crypt  there  is  underneath  the 
main  floor  a  large  subterranean  chamber  con- 
taining  the    reinforce^   concrete   receiving   vault. 

Excepting  the  walls  the  building  is  mainly  of 
concrete  construction  reinforced  with  Kahn  bars 


Section  through  Calvary  Cemetery  Mortuary  Chapel. 


Combined  Forced  and  Natural  Draft  Cooling  Towers. 


flue  are  suspended  from  the  roof  trusses  of  the 
building,  while  the  economizers  are  carried  by 
a  steel  frame  in  the  boiler  settings.  In  all  cases 
^-in.  plates  reinforced  with  channels  and  angles 
were  used  for  the  ducts  carrying  the  waste  gases 
from  the  furnaces  to  the  fans.  The  limited  head 
room  over  the  boilers  makes  the  installation  of 
the  ducts  particularly  difficult  and  necessitated 
the  rearrangement  of  the  piping  connections  by 
which  the  steam  is  led  off  from  the  boilers. 

Engines  which  drive  the  fans  are  placed  in  th-_ 
brick  fan  house  outside  of  the  power  station 
building.  Two  smoke  boxes,  11  ft  wide,  arc 
placed  along  the  side  of  this  house,  one  at  each 


tween  the  fan  and  the  engine  which  drives  it. 
The  fans  will  normally  be  run  at  80  r.p.m.,  but 
are  designed  to  operate  at  from  70  to  150  r.p.m., 
depending  on  the  amount  of  draft  desired  and  on 
local  conditions.  Each  fan  is  served  by  a  self- 
supporting  steel  stack  10.5  ft  in  diameter  and 
70  ft.  high  above  the  footing,  which  is  integn"al 
with  those  of  the  fan  house. 

The  additions  to  and  the  rearrangement  of  the 
power  station  are  being  made  under  the  direction 
of  Messrs.  Lichter  and  Jens,  consulting  engineers, 
of  St  Louis,  who  prepared  the  plans  for  and 
supervised  the  construction  of  the  original  sta- 
t:oa 


which  make  monolithic  construction  for  all  floors, 
roofs  and  dome.  The  walls  are  faced  on  the 
exterior  with  Indiana  Jimestone  above  a  gran- 
ite base  and  the  interior  of  the  superstructure  is 
faced  with  light  brick  and  pink  Minnesota  sand- 
stone. The  main  floor  is  paved  with  marble 
and  that  of  the  crypt  and  subterranean  receiving 
chamber  has  a  granolithic  surface  on  a  bed  of 
cinder  concrete.  The  doors  and  windows  have 
stone  lintels  and  the  dome  has  at  the  crown  a 
cut  stone  curb  about  6  ft.  in  diameter,  covered 
with  a  concave  skylight  of  ornamental  stained 
glass.  Above  the  skylight  there  is  a  curved  Frink 
reflector  and  a  conical  skylight  roof  at  the  base 
of  the  open  colonade  forming  the  lower  part  of 
the  tower. 

The  vaulted  roof  over  the  chapel  is  a  full 
centered  arch  surmounted  by  an  exterior  shell 
of  timber  framework  covered  with  Celladon  tile 
to  give  the  Gothic  appearance  required  for  the 
exterior  elevation.  The  foundations  for  the  wall 
have  continuous  footings.  Those  for  the  8  piers 
carrying  the  dome  and  tower  are  isolated.  The 
dome  piers  are  virtually  segments  of  an  octago- 
nal ring  taken  at  the  vertices  and  their  footings, 
26  in.  thick,  are  reinforced  by  cross  layers  of 
J4-in.  Kahn  bars  12  in.  apart  on  centers  and  4 
in.  clear  of  the  lower  surface  of  the  pier.  The 
footings  for  the  main  walls  are  of  the  same 
thickness  and  are  reinforced  with  single  trans- 
verse bars  of  the  same  size.  Under  the  crypt  'the 
footings  are  only  12  in.  thick  and  are  reinforced 
by   lyi-in.  transverse  bars. 

The  reinforced  concrete  dome  construction  con- 
sists essentially  of  two  pairs  of  arches  at  right 
angles  to  each  other  supported  on  piers.  The 
tops  of  the  piers  are  connected  in  pairs  to 
arches  of  9  ft  diameter  of  intrados  and  four 
tx3-in.   vertical   anchor  bars   project   above   the 
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top  of  each  to  secure  the  arches  which  were 
built  separately  after  the  completion  of  the  piers. 
The  thickness  of  the  arches  diminishes  from  3 
ft.  on  a   horizontal  line  at  the  base  to  2  ft.  at 
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tion  details  and  have  offset  footings  on  the  up- 
per side  to  receive  the  stone  masonry  of  the 
tower. 

The  arches  and  groins  of  the  4-in.  brick  lining 
for  the  domes  spring  from  so  many  points  of 
intersection  with  the  piers  that  the  stability  of 
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by  Morse  anchors  to  the  monolithic  concrete 
dome  above,  from  which  it  is  actually  suspended, 
although  in  construction  the  concrete  dome  was 
built  on  the  brick  arch. 

In  order  to  support  the  compound  structure 
during  erection  and  to  provide  for  extreme  ac- 
curacy of  the  complicated  curved  surfaces,  great 
pains  were  taken  with  the  centering.     The  main 
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Falsework  for    Dome. 


Plan  of  Chapel  Showing  Footing  Reinforcement. 
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Reinforcement  of  the  Dome. 


Dome  Falsework  and  Arch  Centering. 


the  haunches  where  the  thickness  is  a  minimum 
at  the  intersection  with  the  curves  and  horizon- 
Ul  intrados.  They  are  reinforced  with  crossed 
hyers  of  radial  and  horizontal  bars  near  the  in- 
trados and  extrados,  a»  showo  in  the  cross  see- 


the latter  is  very  much  decreased  and  the  con- 
centrated thrust  would  be  so  great  that  unless 
other  supports  were  provided  for  them  than  is 
given  by  the  skewbacks  stability  could  not  be 
secured.    The  brick  lining  is  therefore  connected 


framework  was  built  with  8  radial  sections  or 
sectors  symmetrical  about  their  center  line  and 
symmetrically  arranged  alternately  in  pairs  cor- 
responding with  the  long  and  short  side  of  the 
octagon  formed  by  the  piers.    Vertical  posts  con- 


128 


THE     ENGINEERING     RECORD. 


Vol.  s6,  No.  5. 


sisting  of  pairs  of  2x6-in.  timbers  were  placed 
iiX  the  openings  between  the  piers  and  in  a  circle 
onder  the  crown  of  the  arch.  The  former  car- 
ried centering  for  the  relieving  arches  and  the 
btter  carried  segmental  caps  fitting  the  intrados 
of  the  dome.  The  ends  of  the  caps  and  centers 
were  connected  by  radial  trussed  ribs,  like  hip 
rafters,  into  which  were  framed  transverse  scarf 
boards  at  right  angles  to  the  separate  elements 
of  the  dome  arches  and  a£forded  support  for  the 
lagging  which  was  very  carefully  cut  and  laid. 
The  radial  ribs  were  in  reality  wooden  trusses 
with  curved  top  chords  made  from  the  scarf 
boards  and  with  2x8-in.  straight  inclined  bottom 
chords  connected  to  them  with  6x^-in.  zig-zag 
web  members  spliced  to  both  chords.  The  inter- 
mediate ribs  were  of  similar  construction  but 
lighter  and  were  proportioned  to  be  supported 
at  both  ends  without  intermediate  columns. 

In  order  to  make  the  courses  of  the  brick- 
work exact  and  their  alignment  perfect,  a  full- 
sized  quarter  section  model  or  negative  of  the 
intrados  of  the  dome  was  made  of  plaster  paris 
on  which  the  courses  of  the  brick  work  were 
marked  and  then  transferred  to  the  lagging. 
Every  brick  in  the  lining  was  applied  to  it  and 
was  cut  and  rubbed  in  two  directions,  namely, 
concave  on  the  exposed  face,  concave  on  the 
lower  bed,  and  convex  on  the  upper  bed  so 
that  the  brick  would  be  truly  horizontal  when 
laid.  This  work  was  done  with  great  care  and 
resulted  in  such  precision  that  all  of  the  lines 
are  perfectly  regular  and  no  imperfections  can 
be  observed  in  the  finished  work.  It  is  believed 
that  this  method  of  constructing  brick  work  and 
suspending  it  from  reinforced  concrete  above  has 
never  before  been  followed  in  this  country,  and 
$0  far  as  shown  only  once  recorded  abroad. 

After  the  completion  of  the  brick  lining,  forms 
were  built  above  it  and  in  them  the  concrete 
arches  were  made.  After  they  were  set  the 
thin  interior  concrete  walls  for  the  sides  of  the 
lantern  frame  were  built  continuous  with  the 
dome  concrete.  Later  the  stone  masonry  walls 
for  the  base  of  the  tower  were  laid  in  the  usual 
manner  on  a  footing  provided  by  the  offset  tipper 
surface  of  the  dome,  the  concrete  columns  of  the 
colonnade  were  set  on  it  Finally  the  reinforced 
concrete  shell  of  the  top  of  the  tower  i8}4  ft. 
in  diameter  and  24  ft.  high  were  built  on  it  with 
sectional  inside  and  outside  wooden  forms  of 
ordinary  construction.  This  concrete  shell  is 
reinforced  by  12  horizontal  rings  of  l-in.  round 
iron  and  by  curved  bars  in  vertical  radial  planes. 
The  latter  are  made  in  two  varying  lengths.  The 
base  of  the  structure  is  reinforced  by  a  ring  of 
6x6x^-in.  angle  iron  secured  to  the  sub-struc- 
ture by  eight  iJ4-in.  vertical  anchor  bolts  through 
its  horizontal  flange.  The  vertical  flange  of 
this  angle  is  bolted  to  the  flattened  lower  ends 
of  the  radial  reinforcement  bars. 

The  stairway  descending  to  the  crypt  is  made 
with  an  inclined  slab  of  solid  reinforced  con- 
crete 12  in.  in  minimum  thickness  and  provided 
on  the  upper  surface  with  triangular  offsets  to 
engage  the  rectangular  solid  marble  steps  placed 
on  it  The  vaults  in  the  crypt  are  contained  in 
a  monolithic  rectangular  concrete  structure  14 
ft  4  in.  wide,  17  ft  8  in.  long  and  10  ft.  high 
with  horizontal  and  vertical  partition  slabs  divid- 
ing it  into  24  compartments  each  30  in.  square. 
The  main  walls  are  8  in.  thick  and  are  reinforced 
with  Kahn  bars,  all  the  partition  slabs  are  re- 
inforced with  H->n.  round  bars. 

Mr.  Raymond  F.  Almirall  is  the  architect  and 
P.  J.  Carlin  Construction  Co.  is  the  general  con- 
tractor. The  reinforced  concrete  work  was  de- 
signed under  the  supervision  of  Mr.  John  Hawks- 
worth,  assistant  engineer  of  the  architect,  by  the 
Trussed  Concrete  Steel  Co.,  Detroit,  Mr.  B. 
J.  Greenhood,  engineer,  and  was  constructed 
by  the  Concrete  Steel  &  Tile  Construction  Co., 
Detroit. 


The  New  Water  Supply  of  Mexico. 


Heretofore  the  water  supply  for  Mexico  City 
has  been  of  rather  limited  quantity  and  poor  qual- 
ity, but  there  is  now  in  an  advanced  stage  of  con- 
struction a  new  system  which  will  remove  both 
objections.  The  new  system  comprises  worjcs 
for  taking  the  water  of  several  springs,  a  con- 
duit to  convey  the  water  to  the  limits,  receiving 
and  distributing  reservoirs,  pumping  plants,  and 
a  new  system  of  distributing  pipes  in  the  city. 

The  new  supply  comes  from  four  different 
groups  of  large  springs  at  La  Noria,  Nativitas, 
Santa  Cruz  and  San  Luis,  situated  along  the 
southwestern  shore  of  Lake  Xochimilco. 

This  lake  is  one  of  the  ancient  and  historically 
interesting  bodies  of  water  in  the  valley  of  Mex- 
ico and  lies  on  the  southerly  side  of  the  city,  the 
springs  being  from  20  to  30  kilometers  from  the 
reservoirs,  which  are  located  on  high  ground 
about  10  kilometers  from  the  center  of  the  city 
near  to  and  westerly  from  Chapultepec. 

The  valley  of  Mexico,  in  which  the  city  lies,  is 
a  great  basin  7,000  ft.  above  sea  level  and  entire- 
ly surrounded  by  high  mountains.  Of  the  latter, 
the  Ajusco  Mountains  lie  to  the  south  of  Lake 
Xochimilco,  and  their  formation  is  so  porous  and 
their  capacty  for  absorption  so  great  that  they 
appear  to  yield  the  underground  flow  from  which 
the  springs  mentioned,  as  well  as  many  others 
on  the  south  side  of  the  valley  or  basin,  are  sup- 
plied. 

The  water,  as  it  comes  from  the  springs,  is  as 
clear  as  crystal,  and,  analyses  show  it  to  be  of  a 
high  degree  of  purity. 

The  four  groups  of  springs  yield  a  total  of  700 
gal.  per  second.  The  new  works  are  designed 
to  take  and  deliver  562.5  gal.  per  second,  or 
48,600,000  gal.  per  day.  The  population  of  Mex- 
ico City  is  about  400,000,  from  which  it  appears 
that  the  new  supply  provides  about  125  gal.  per 
capita. 

To  collect  the  water,  reinforced  concrete  wells 
or  caissons  of  rectangular  and  octagonal  forms, 
with  necessary  partition  walls,  o^ienings  and 
valves,  are  sunk  into  and  around  the  springs  to 
depths  of  20  to  30  ft.  and  with  horizontal  dimen- 
sions from  10  to  30  ft.  The  pumps  are  located 
in  or  over  these  wells. 

To  convey  the  water  from  the  source  of  supply 
to  the  distributing  reservoirs  west  of  Chapultepec, 
a  reinforced  concrete  conduit  to  have  a  total 
length  of  30  kilometers  (18.75  miles)  is  under 
construction.  It  runs  across  the  level  valley  with 
a  hydraulic  grade  of  0.0003.  Its  cross-section  is 
oval,  the  maximum  horizontal  and  vertical  diam- 
eters being  about  6.60  ft.  The  invert  is  flat, 
while  the  crown  is,  approximately,  a  parabola. 

Along  the  conduit  and  spaced  333  meters  apart, 
open  concrete  stand  pipes  about  20  ft.  high  and 
about  30  in.  in  diameter  are  built  on  the  conduit 
with  a  manhole  in  the  top  of  the  latter  on  either 
side  of  the  stand  pipe,  and  a  gate  in  the  conduit 
between  the  standpipe  and  the  manhole  on  the 
upstream  side.  The  bases  and  tops  of  the  stand 
pipes  are  handsomely  finished  in  cut  stone  trim- 
ming. 

The  conduit  will  work  under  a  normal  head  of 
5  to  10  ft.  Its  shell  above  the  invert  is  about 
5  in.  thick  and  the  entire  section  is  reinforced  by 
expanded  metal.  The  concrete  is  a  1:3  -.3  mix- 
ture, using  Portland  cement.  Owing  to  the  level 
country,  the  conduit  has  a  covering  of  earth 
Tartly  exceeding  3  ft.  except  in  approaching  the 
reservoirs.  It  is  laid  but  a  few  feet  below  and 
approximately  parallel  to  the  hydraulic  grade. 

The  conduit  terminates  near  and  about  50  me- 
ters below  the  receiving  and  distributing  reser- 
voirs. As  previously  stated,  the  latter  are  sit- 
uated westerly  from  the  city  and  Chapultepec  and 
adjacent  to  the  west  end  of  Chapultepec  Park. 
The  reservoirs  are  four  in  number  and  are  at 
an  elevation  of  50  meters    (164   ft.)    above  the 


itrcets  of  the  city.  Each  one  is  circular  and  100 
meters  in  diameter  and  deep  enough  to  hold  50,000 
cubic  meters,  the  combined  capacity  being  equal 
to  30  hours'  supply  for  the  entire  city. 

For  a  depth  of  about  10  ft  the  circular  wall  of 
the  reservoirs  is  vertical,  and  from  there  to  the 
bottom  it  slopes  i  on  i.  The  bottom  is  covered 
with  a  heavy  floor  of  concrete.  Each  reservoir 
is  covered  with  a  heavy  concrete  roof  of  girders 
and  slabs  carried  on  concrete  columns  set  on  cir- 
cles concentric  around  the  central  octagonal 
chamber  about  18  ft.  in  diameter,  which  rises 
from  the  bottom  to  the  roof  of  the  reservoirs  and 
terminates  in  ah  ornamental  tower  about  10  ft. 
in  diameter  above  the  roof. 

This  chamber  has  openings  in  each  face  inside 
the  reservoir  and  is  connected  to  a  central  gate 
chamber  centrally  located  outside  the  reservoirs 
by  a  concrete  tunnel  having  a  diameter  of  1.5  me- 
ters. The  only  office  of  this  large  central  cham- 
ber in  the  center  of  each  reservoir  appears  to  be 
to  permit  the  flow  into  and  out  of  the  reservoir, 
there  being  no  gates  or  other  means  of  control 
in  it 

The  roofs  of  the  reservoirs  are  approximately 
level  with  the  ground  and,  when  finished,  the  res- 
ervoirs will  be  covered  with  earth  and  sodded, 
it  being  the  intention  to  grade  the  reservoir  site 
and  convert  it  into  an  extension  of  Chapultepec 
Park. 

Outside  of  and  conveniently  located  near  the 
reservoirs,  one  large  controlling  gate  chamber, 
surmounted  above  ground  by  an  ornamental  tow- 
er, will  be  constructed.  The  tunnels  above  de- 
scribeJ  will  run  from  each  reservoir  to  this 
chamber  and  deliver  the  water  to  it  for  distribu- 
tion to  the  city. 

All  concrete  in  this  construction  is  very  heavily 
reinforced  in  all  directions  by  Johnson  bars,  and 
the  dimensions  of  the  concrete  are  heavier  than 
theoretical  requirements  dictate.  The  mixture  is 
I  -.3 :3- 

From  the  controlling  gate  chamber  bo-in.  cast- 
iron  pipes  will  lead  to  the  city  and  an  entirely  new 
network  of  pipes  for  the  latter  will  be  laid.  This 
part  of  the  work  is  not  yet  under  way. 

At  each  of  the  four  groups  of  springs  and  wells 
the  water  must  be  lifted  from  6  to  12  meters  to 
get  it  into  the  conduit  and  give  it  necessary  head. 
At  the  terminus  of  the  conduit  at  the  reservoirs, 
the  lift  will  be  50  meters  to  get  the  water  into 
the  latter. 

Single  stage  centrifugal  pumps  will  be  used  for 
all  this  work,  there  being  two  24-in.  pumps  at 
each  of  the  four  groups  of  wells,  and  one  plant  of 
three  pumps  at  the  reservoirs  and  having  a  ca- 
pacity equal  to  the  sum  of  the  other  four.  These 
pumps  are  being  constructed  by  I.  P.  Morris 
Co.,  Philadelphia,  and  will  be  run  by  electric 
power.  The  lift  of  50  meters  in  single  stage  ap- 
pears abnormal  for  this  class  of  pump,  but  the 
data  are  taken  from  the  official  statement  of  the 
Water  Works  Board  of  Mexico  City.  Handsome 
stone  buildings  will  house  the  pumps. 

The  work  as  a  whole,  which  is  being  carried 
out  in  an  admirable,  permanent  character,  was  de- 
signed and  is  being  directed  by  Sr.  Manuel  Mar- 
roqiiin  y  Rivera,  Chief  Engineer  to  the  Board. 


Improvements  in  Manila  Harbor  and  the 
Pasig  River,  which  were  completed  during  the 
past  year,  cost  $4,483,000.  The  work  consisted 
in  dredging  channels  and  constructing  break- 
waters, and  has  resulted  in  making  the  harbor 
the  safest  in  the  Orient  Two  covered  steel 
and  concrete  docks,  one  measuring  600  by  70  ft 
and  the  other  650  by  no  ft,  are  now  being  built 
The  mud  dredged  from  the  harbor  and  the  river 
has  been  pumped  to  shore,  and  used  in  filling 
in  along  the  water  front,  at  the  points  recom- 
mended by  Mr.  D.  H.  Burnham,  who  visited  the 
islands  some  years  ago  in  order  to  plan  broad 
improvements  for  Manila. 
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The  Effect  of  Stress  on  the  Corrosion  of  Iron. 


It  is  doubtless  known  to  a  number  of  readers 
of  this  journal  that  Prof.  William  H.  Walker 
and  Mr.  Qjlby  Dill  have  been  conducting  some 
important  investigations  of  the  effect  of  stress 
on  the  corrosion  of  iron  at  the  research  labora- 
tory of  technical  chemistry  at  the  Massachusetts 
Institute  of  Technology.  They  presented  a  paper 
on  the  subject  at  the  recent  convention  of  the 
American  Electrochemical  Society,  and  were  on 
the  program  for  a  similar  paper  before  the  con- 
vention of  the  American  Society  for  Testing 
Materials,  which  was  unfortunately  read  by  title 
only.  The  substance  of  the  information  they 
have  made  public  in  these  papers  is  an  impor- 
tant contribution  to  our  knowledge  of  the  corro- 
sion of  iron.  The  authors  consider  that  a  definite 
relation  exists  between  electromotive  force  and 
corrosion,  and  that  the  corrosion  of  iron  in  water 
depends  essentially  upon  three  factors,  the  elec- 
trolytic solution  pressure  of  the  iron,  the  elec- 
trolytic solution  pressure  of  hydrogen,  and  the 
condition  of  surface  of  the  iron  or  metal  in  con- 
tact with  the  iron,  in  so  far  as  it  affects  the  ease 
with  which  molecular  hydrogen  may  be  liberated 
on  it.  In  an  experiment,  the  last  two  factors 
may  be  held  practically  constant,  and  the  electro- 
motive force  of  the  system  made  to  depend  for 
the  greater  part  on  the  solution  pressure  of  the 
iron.  In  the  paper  read  before  the  American 
Electrochemical  Society,  the  authors  deal  with 
a  single  one  of  the  conditions  which  affect  the 
electromotive  force  of  iron,  the  effect  of  stress 
on  the  metal.  The  particular  problem  investi- 
gated was  the  determination  of  the  sign  and 
magnitude  of  the  potential  changes  caused  by 
straining  a  piece  of  iron,  particularly  below  the 
elastic  limit. 

The  magnitude  of  the  increase  of  potential 
which  one  would  expect  to  be  produced  can 
be  easily  computed  on  the  assumption  that  the 
energy  stored  in  the  specimen  below  the  elastic 
limit  is  available  as  potential.  Some  very  pure 
Swedish  charcoal  iron  was  tested  in  the  usual 
manner  to  determine  the  modulus  of  elasticity 
and  the  elastic  limit.  From  these  data  the  maxi- 
mum amount  of  work  which  it  is  possible  to 
do  on  T  cu.  in.  of  soft  iron  by  stretching  it  to  its 
elastic  limit  was  calculated  to  be  5.16  in.-lb., 
which  is  equal  to  5.83  joules.  One  cubic  inch 
of  soft  iron  weighs  approximately  126  grams,  the 
specific  .gravity  being  1.7.  The  work  done  in 
joules  per  equivalent  is  therefore  1.30,  and  the 
change  in  elctromotive  force  which  would  be 
expected  is  1.30  joules  divided  by  96,540  cou- 
lombs, or  0.0000134  volt.  The  magnituSe  of  this 
change  is,  therefore,  very  small;  its  direction 
should  be  positive,  because  it  is  the  manifesta- 
tion of  energy  stored  up  in  the  metal. 

The  paper  gives  the  results  of  experimental 
measurements  by  tha  Poggendorf  method,  using 
a  cadmium  cell  as  standard  electromotive  force. 
The  specimens  of  iron  tested  were  made  from 
two  lots  of  exceptionally  pure  Swedish  charcoal 
iron.  One  lot  was  hard-drawn  wire  about  0.25 
in.  in  diameter,  and  the  other  was  bar  iron  about 
o.s  in.  in  diameter.  The  bars  were  cut  in  lengths 
of  about  18  in.,  and  the  central  portion  reduced 
in  a  lathe  for  a  distance  of  about  i  in.  until  a 
zone  of  bright  new  metal  was  exposed.  This 
band  was  smoothed  in  the  lathe  first  with  a  file 
and  finally  with  emery  cloth.  With  the  excep- 
tion of  a  narrow  zone  about  0.25  in.  wide  at  the 
middle,  the  bars  were  covered  with  several  water- 
proof coatings  of  ordinary  shellac  to  insulate 
the  metal  from  the  solution  except  at  the  desired 
point. 

The  cell  consisted  of  a  central  tube  about  3  in. 
long  and  i  in.  internal  diameter,  open  at  both 
ends.  To  this  were  bound  by  means  of  adhesive 
tape  fhree  smaller  tubes  of  the  same  length 
closed  at  the  bottom.    The  bottom  of  the  central 
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tube  was  closed  by.  a  rubber  stopper,  carefully 
cleaned,  through  which  the  iron  part  projected, 
so  that  the  reduced  portion  came  at  the  middle 
of  the  tube.  The  central  tube  containing  the 
specimen  was  filled  with  ferrous  sulphate  and 
then  the  three  outer  tubes  were  filled,  one  with 
ferrous  sulphate  and  two  with  potassium  chloride. 
All  four  tubes  were  then  connected  by  syphons. 
The  syphon  of  the  normal  calomel  electrode 
dipped  into  the  last  potassium  chloride  tube. 
These  precautions  were  successful  in  preventing 
the  diffusion  of  the  FeSo4  into  the  tube  contain- 
ing the  normal  electrode.  The  FeSo«  solution 
was  protected  from  air  by  a  layer  of  paraffine 
oil  carefully  washed  to  remove  traces  of  alkali 
or  acid.  The  loads  were  applied  with  a  testing 
machine  operated  by  hand,  as  a  power  machine 
rendered  potential  measurements  out  of  the  ques- 
tion. , 

Tests  were  made  with  a  large  number  of  pieces 
of  iron  which  were  subjected  to  increasing  stress 
up  to  the  breaking  point ;  a  typical  test  was  as  fol- 
lows:  The  stress  was  applied  uniformly  and 
gradually  increased.  The  potential  dropped 
simultaneously  very  slowly  until  at  a  stress  of 
about  31,000. lb.  per  square  inch  of  original  sec- 
tion, the  electromotive  force  had  decreased  0.9 
millivolts.  When  the  machine  was  stopped  at 
this  point  the  beam  of  the  machine  sagged.  When 
stress  was  again  applied  the  potential  rose  sud- 
denly 3,9  millivolts,  and  when  the  machine  was 
stopped  it  dropped  to  its  former  value  in  IS 
seconds,  then  sank  more  slowly  to  a  minimum 
and  then  started  slowly  to  rise  again.  When 
load  was  put  on  a  second  time  the  character  of 
the  change  was  similar  to  the  first,  there  being 
first  a  sharp  rise  of  electromotive  force  while 
the  load  was  increasing,  followed  by  an  abrupt 
fall  when  the  machine  was  stopped,  then  a  slower 
fall,  then  a  rise  to  a  constant  value.  The  magni- 
tude of  the  sudden  rise  depended  upon  the  rate 
at  which  the  stress  was  applied.  The  final  value 
after  fracture  was  about  8  millivolts  higher  than 
the  initial  value. 

The  cause  of  the  abnormal  rise  observed  at 
high  stresses  was  next  investigated.  Change  in 
temperature  suggested  itself  as  the  most  prob- 
able cause,  although  iron  under  these  conditions 
has  shown  itself  to  have  a  negative  temperature 
coefficient.  In  order  to  duplicate  as  nearly  as 
possible  the  thermal  conditions  whidi  obtain  in 
the  iron  electrode,  a  device  was  used  whereby 
there  was  a  continual  flow  of  heat  from  the  elec- 
trode to  the  solution.  A  hole  about  %  in.  in 
diameter  was  drilled  throughout  the  length  of 
one  of  the  electrodes.  The  upper  end  was  joined 
by  a  rubber  tube  to  a  reservoir  directly  above, 
holding  about  2  liters.  A  copper-nickel  thermo- 
pile was  soldered  to  the  surface  of  the  electrode 
where  it  was  in  contact  with  the  liquid.  The 
copper,  nickel  and  solder  were  insulated  from 
the  solution  by  means  of  shellac.  Hot  water 
was  placed  in  the  reservoir  and  allowed  to  flow 
down  through  the  electrode,  the  rate  being  regu- 
lated by  a  screw  pinchcock.  The  test  showed 
that  a  rise  in  temperature  produced  a  decided 
decrease  of  electromotive  force.  The  experi- 
ment was  repeated  with  additional  precautions 
and  entirely  concordant  results  were  obtained. 

If  the  sudden  rise  in  potential  above  the  elastic 
limit  is  caused  by  temperature  changes  in  the 
electrode,  then,  since  iron  has  a  negative  tem- 
perature coefficient,  the  specimen  must  cool  off 
as  the  breaking  load  is  approached.  Such  a 
phenomenon,  though  highly  improbable,  is  per- 
haps conceivable.  Experiment  showed,  however, 
that  there  is  a  continuous  rise  in  tejnperature 
from  the  elastic  limit  to  the  breaking  load.  The 
rise  in  temperature  in  this  test  was  determined 
by  means  of  the  copper-nickel  thermopile  pre- 
viously used. 

An  experiment  was  also  made  with  normal 
ferric  chloride  as  electrolyte  to  see  if  this  change 
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in  potential  below  the  elastic  limit  also  oc- 
curred. The  specimen  was  prepared  in  identi- 
cally the  same  manner  as  the  previous  ones. 
Soon  after  immersion  in  ferric  chloride  it  be- 
came coated  with  bubbles  of  hydrogen  and  the 
surface  lost  its  metallic  lustre  and  grew  black. 
The  j>otential  rose  rapidly  during  the  first  and 
second  days.  On  the  third  and  fourth  days  the 
potential  was  not  measured.  On  the  fifth  day 
it  had  risen  from  0.5279  to  0.6638  volt  and  was 
very  constant.  Scraping  the  specimen  by  means 
of  a  sharp  wire  produced  a  decrease  of  0.0031 
volt.  On  the  sixth  day  the  bar  was  pulled  nearly 
to  fracture.  The  potential  decreased  gradually 
0.0006  volt  from  1,200  to  32,600  lb.  (yield  point), 
per  square  inch.  Here  the  potential  rose  as  in 
all  previous  cases,  but  the  subsequent  behaviour 
was  irregular.  This  experiment  confirmed  the 
previous  ones  with  ferrous  sulphate  as  elec- 
trolyte. 

If  there  is  any  permanent  difference  in  elec- 
tromotive force  between  a  strained  and  an  un- 
strained piece  of  metal,  it  should  be  apparent 
in  the  case  of  hard-drawn  wire  when  compared 
with  the  same  wire  annealed.  A  number  of 
specimens  of  steel  wire  in  its  strained  condition 
were  obtained  and  portions  of  each  specimen 
carefully  annealed  in  a  vacuum.  In  almost  every 
case  a  difference  of  potential  was  observed  be- 
tween the  annealed  and  unannealed  specimen; 
but  further  investigation  showed  that  as  great, 
and  frequently  greater,  differences  existed  be- 
tween the  different  portions  of  the  same  wire, 
both  in  the  strained  and  the  annealed  condition. 

The  results  pf  the  experiments  are  summarized 
by  the  authors  of  the  paper  as  follows : 

1.  The  magnitude  of  the  potential  changes  suf- 
fered by  soft  iron  when  tested  in  a  tension  ma- 
chine below  the  elastic  limit  is  exceedingly  small. 
In  the  majority  of  cases  it  was  less  than  o.oooi 
volt.     The  maximum  change  was  0.0004  volt. 

2.  The  change,  when  great  enough  to  be  meas- 
ured, was  negative,  t.  e.,  the  strained  metal  had 
a  slightly  lower  potential  than  the  same  metal 
unstrained. 

3.  Somewhere  above  the  elastic  limit  the  po- 
tential rises  suddenly  several  hundredths  of  a 
volt.  The  magnitude  of  the  increase  depends 
on  the  rate  of  straining  and  ceases  abruptly  when 
the  straining  ceases. 

4.  Measurements  on  specimens  under  tortional 
stress  give  results  similar  to  those  obtained  from 
tension  tests. 

5.  Out  of  a  considerable  number  of  specimen! 
strained  to  breaking,  the  potential  of  six  reached 
a  constant  value  shortly  after  fracture.  The  dif- 
ference between  the  initial  and  final  potentials 
varied  from  — 0.00019  to  -I-0.0077  volt,  and  the 
single  potential  of  unstrained  metal  was  found 
to  be  0.156  volt. 


Electrolysis  of  Pipes. 


Electrolysis  of  pipes  is  receiving  careful  at- 
tention from  the  Metropolitan  Water  &  Sewer- 
age Board  of  Massachusetts,  which  states  in  its 
last  annual  report  that  the  districts  in  which  such 
damage  occurs  seem  to  be  extending.  In  gen- 
eral, the  injury  has  not  proceeded  so  far  as  to 
require  immediate  repairs,  but  the  examinations 
show  that  the  corrosive  action  is  advancing. 
The  pipe  lines  crossing  Chelsea  Creek  between 
Chelsea  and  East  Boston  were  found  to  be  par- 
ticularly subject  to  disturbance,  and  at  one  point 
it  was  found  that  a  hole  had  been  eaten  through 
a  pipe.  The  examinations  were  made  over  the 
greater  part  of  the  system,  records  being  made  of 
the  conditions  for  future  use  in  caring  for  the 
mains.  Efforts  are  being  made  to  devise  means 
of  checking  the  action  of  the  current,  and  as  an 
experiment  insulating  joints  have  been  inserted  at 
several  points  in  Cambridge. 


I30 


THE    ENGINEERING    RECORD. 


Vol.  56,  No.  5. 


The  Quebec  Bridge  Superstructure  Details; 
Part  VI. 


Diagonal  Members. — The  main  diagonal  in  the 
panel  at  the  river  end  of  the  anchor  span  is  a 
pin-connected  strut  273  ft  long  on  centers  and 
weighs  268,000  lbs.  It  has  a  38^x48;/3-vn.  rec- 
tangular cross  section  and  was  shipped  and 
erected  in  four  pieces  with  field  riveted  web  and 
flange  cover  plate  splices.  At  the  lower  end  it 
has  a  cross  section  of  158.4  sq.  in.  gross,  or  144.15 
in.  net  proportioned  for  a  total  maximum  stati- 


three  lengths  and  stiffened 
with  transverse  angles.  The 
center  lengtths  of  these  cover 
plates  are  43  in.  wide  and  7 
ft.  zyi  in  long  and  do  not  en- 
gage the  flanges  of  the  post 
channels,  but  are  riveted  on 
each  long  end  to  connection 
angles  riveted  in  their  turn  to 
the  webs  of  the  post  chan- 
nels, thus  connecting  the  latter 
rigidly    together    and   still    al- 
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cal  stress  of  1,312,000  lb.  tension  or  554,000  lb., 
compression  and  a  wind  stress  of  1,990,000  lb. 
in  either  tension  or  compression.  At  the  upper 
end  the  gross  and  net  cross  sections  are  respec- 
tively 226.9  and  208.9  sq-  Jn-  proportioned  for 
maximum  stresses,  of  1,123,000  lb.  static,  and 
2,350,000  lb.  wind  pressure  in  tension  or  1,046,000 
lb.  static,  and  2,350,000  lb.  wind  in  compression. 

The  lower  section  of  the  member  is  about  55 
ft  long  over  all  and  weighs  66,000  lb.  It  is  made 
with  two  built  channels  having  their  flanges 
turned  outward  and  latticed  with  3x3-in.  angks 
each  of  which  has  one  rivet  at  each  end  through 
the  channel  flange  and  a  second  rivet  through  an 
auxiliary  connection  angle  riveted  to  the  inside 
of  the  channel  web.  The  channels  are  each  made 
with  one  %-in.  and  one  ii/i6-in.  plates  44  in. 
wide  and  two  6x6xi3/i6-in.  flange  angles  at  the 
lower  end.  Additional  pin  bearing  is  providing 
by  two  intermediate  webs  about  I3j4  ft  long 
riveted  between  a  center  transverse  diaphragm 
about  8^  ft  long  and  two  flange  cover  plates. 

For  about  I9}4  ft  at  the  upper  end  of  this  sec- 
tion of  the  strut  the  cross  section  is  closed  by 
flange  cover   plates   J^-in.   thick,    riveted   on  in 
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Part  of  Diagonal  A  S  P5, 


lowing  transverse  jaw  plates 
to  be  riveted  across  their  inner 
faces  and  project  beyond  both 
flanges  to  receive  the  field 
driven  connections  of  the  hor- 
izontal strut  which  intersects 
the  diagonal  strut  at  this 
point  The  splice  between  thi? 
section  of  the  strut  and  the  ad- 
jacent one  is  made  with  long 
multiple  cover  plates  on  the 
webs  and  single  cover  plates 
on  the  flanges  which  were 
shipped  bolted  in  position  with 
10  shop  rivets  driven  and  fi- 
nally connected  with  1,100 
steel  field  driven  %-in.  rivets 
The  next  upper  section  of 
the  strut  is  87K  ft-  long  and 
weighs  80,000  lbs.  with  field 
riveted  splices  at  both  ends. 
Near  the  upper  end  a  pair 
of  iiix^-in.  wing  plates  17 
ft  1 1  in.  long  are  riveted  to  the 
backs  of  the  channels  and  pro- 
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ject  67  in.  beyond  the  flange  on  one  side  to  form 
jaws  for  the  field  riveted  connection  of  a  sub- 
vertical,  sub-diagonal  and  horizontal  strut  inter- 
secting the  main  member  at  this  point.  The  sub- 
vertical  is  continuous  and  passes  between  the 
webs  of  the  diagonal  strut  to  which  it  is  field 
riveted.  The  outer  edges  of  the  p4ates  are  stif- 
fened and  connected  by  a  diaphragm  7  ft.  9J4  in. 
long  field  riveted  in  position  after  the  connection 
has  been  made  to  the  vertical  post.  During  ship- 
ment the  wing  plates  were  additionally  secured 
by  thorough  bracing  and  wedging  with  sub-units. 
The  webs  and  flanges  are  stiffened  and  set  in 
accurate  position  so  as  to  maintain  the  rectangu- 
lar cross  section  by  interior  X-braced  frames  or 
diagonals  made  up  with  angles  such  as  are  used 
for  similar  purposes  in  the  outer  vertical  and 
sub-vertical  posts. 

The  sub-diagonal  strut  in  the  river-end  panel  of 
the  anchor  arm  has  a  riveted  connection  at  both 
ends  and  is  19s  ft.  long  over  all  with  a  total 
weight  of  63,000  lbs.  It  is  proportioned  with  a 
cross  sectional  area  of  59.52  sq.  in.  designed  for 
a  total  maximum  static  and  wind  pressure  of 
1,201,000  lb.  It  is  made  in  three  sections  spliced 
together  with  inside  and  outside  field  riveted  web 
cover  plates.  It  is  made  with  two  built  channels 
having  a  32x9/i6-in.  web  and  two  6x4xi9/32-in. 
flange  angles  turned  Mj.-,v,\r.|  ami  latticed  with 
3x3-in.  angle  bars  each  havng  two  .ivets  at  each 


Anchor  Arm,  Quebec  Bridge. 

end,  one  rivet  being  directly  through  connection 
plates  interposed  between  the  lattice  bars,  and 
the  channel  flanges.  A  pair  of  SjxH-m.  x  8-ft. 
gusset  plates  are  riveted  to  the  backs  of  the 
channel  webs  at  the  intersection  of  this  strut  with 
a  horizontal  strut  and  project  beyond  both  flanges 
to  form  jaws  field  riveted  to  the  latter.  Between 
these  jaws  the  channel  webs  of  each  column  are 
connected  by  transverse  diaphragms  in  the  planes 
of  the  flange  angles  cut  to  clear  the  latter 
and  the  jaw  plates,  and  riveted  to  short  connec- 
tion angles  on  the  inner  faces  of  the  jaw  plates. 
At  this  point  the  flanges  of  the  channels  are  con- 
nected by  a  pair  of  S4-J^-in.  batten  plates  about 
I0j4  ft.  long  stiffened  by  transverse  angles  and 
cut  to  clear  the  projecting  wing  plates  to  which, 
however,  they  are  connected  by  inside  angles 
riveted  through  them  to  the  webs  of  the  main 
channel. 

(To  be  Continued.) 


A  Ganz  Steam  Motor  Car  is  being  tested 
by  the  Erie  R.  R.  The  car  is  divided  into  a 
motor  compartment,  a  baggage-room,  smoking- 
room,  and  general  passenger  compartment..  It 
is  58  ft.  long,  weighs  45  tons  and  has  seats  for 
SO  passengers.  The  motive  power  consists  of 
two  compound  inclosed  steam  motors  of  60  h.-p. 
each,  with  cylinders  4.7  and  6.7  in.  in  diameter, 
and  SJ^  in.  stroke.  The  steam  generator  is 
42  in.  in  diameter  and  5  ft.  high,  and  produces 
superheated  steam  at  270  lb.  pressure.  Anthra- 
cite coal  is  used  for  fuel.  The  speed  of  the  car 
is  40  miles  per  hour  on  level  track.  The  car  is 
being  used  in  regular  service  out  of  the  Jersey 
City  terminal  of  the  Erie.  Cars  of  this  general 
type  have  been  used  in  Europe,  and  a  western 
road  sometime  ago  secured  one  for  experimental 
purposes. 
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Accompanying  the  report  of  the  Joint  Com- 
mittee on  Reinforced  Concrete,  which  was  print- 
ed in  this  journal  on  July  27,  were  a  number  of 
appendices  explaining  the  reasons  for  certain  re- 
quirements suggested  by  the  Committee.  As 
these  are  of  general  interest  in  connection  with 
the  report,  a  number  of  them  are  reproduced  be- 
low. 

Bach's  Slab  Theory. — The  first  appendix  was  a 
discussion  of  Bach's  theory  of  the  resistance  of 
flat  slabs  supported  on  all  edges  and  uniformly 
loaded.  It  was  written  by  Prof.  A.  C.  Unwin 
and  reads  as  follows : 

The  experiments  of  Professor  Bach  show  that 
a  flat  square  slab  supported  all  round  fractures 
along  a  diagonal,  and  the  greatest  stress  is  there- 
fore on  the  diagonal  section.  It  is  the  same  ap- 
parently with  rectangular  slabs,  though  the  evi- 
dence is  not  quite  so  clear.  But  if  a  diagonal 
fracture  is  assumed  a  very  simple  theory  gives 
the  stress. 

Let  the  figure  represent  a  rectangular  slab  with 
sides  2a  and  26  in  inches.  Let  the  diagonal  B  D 
=  d;  the  thickness  of  the  slab  =  h;  the  perpen- 
dicular on  the  diagonal  A  E  =  c;  draw  F  G 
bisecting  the  sides  and  let  p  be  the  load  per 
square  inch.  Consider  the  left-hand  half  of  the 
rectangle.    The  total   load  on   it  is   2pab  acting 
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a/b 
f 


1-5 
0.23  IV/h" 


2 
o.2W/h' 


When 


i.o 
••5 
2.0 


-Grashof's  and  Rankine's  Rulc- 


0.25    W/h^ 

It  would  seem  that  if  Bach's  formula  is  to  be 
used  in  calculating  slabs,  the  reinforcing  rods 
should  be  perpendicular  to  the  diagonals  of  the 
rectangle. 

Comparison  of  Slab  Formulas. — The  second  ap- 
pendix gives  a  comparison  of  the  results  obtained 
from  the  use  of  various  rules  for  the  strength  of 
flat  rectangular  slabs  supported  on  all  edges  and 
uniformly  loaded.  It  was  written  by  Mr.  Wil- 
liam Dunn  and  reads  as  follows : 

The  theories  of  Professor  Grashof  and  of  Pro- 
fessor Rankine  assume  that  the  maximum  bend- 
ing stress  on  the  slab  is  at  the  centre,  where 
there  are  two  principal  stresses  on  planes  normal 
to  each  other,  these  planes  coinciding  with  the 
major  and  minor  axes  of  the  slab. 

The  stress  on  the  plane  formed  by  the  major 
axis  of  the  slab  (which  is  the  greater  of  the  two 
principal  stresses)  may  be  found  in  a  simple 
manner  as  follows : 

Let  the  length  of  the  slab  =:  a,  and  the  breadth 
=  b  (where  a  is  equal  to  or  greater  than  b). 

Calculate  the  bending  moment  on  the  slab  (dis- 
regarding the  end  supports)  as  a  beam  support- 
ed or  fixed  at  the  sides  only,  of  a  span  b  under 
the  total  load  on  the  slab.  Multiply  this  bending 
moment  by  the  factor  s  in  the  following  table, 

I French  Government  Rule. — ^ 

6*  I  I 


s  =  ■ 


0.83 
0.94 


a* -I- 6* 
0.50 
0.16 
0.0s 


-I-  2  b^/a^ 
0.33 
0.71 
0.89 


0.33 
0.09 
0.03 


at  the  centre  of  gravity  of  .(4  B  £>  or  at  c/3 
from  the  diagonal.  Whatever  the  distribution  of 
the  reactions  of  the  supports,  from  symmetry,  the 
reaction  on  A  B  must  act  at  the  centre  F  oi  A  B 
and  the  reaction  on  A  D  must  act  at  the  centre 
G  oi  A  D.  Hence  the  resultant  of  the  reactions 
on  A  B,  A  D  =:  2pab  must  act  at  some  point  on 
the  line  F  G  or  at  a  distance  c/2  from  the  diag- 
onal. Hence  thfe  bending  moment  on  the  diag- 
onal section  is 

M  =  2pabl 1=  , 

\2         3  /  3 

the  stress  at  the  diagonal  section  is 
6JW  abc 

f  = ■  =  2P  . 

dh'  dh' 

But  cd  =  406, 
rf*  =  40'  -f  46', 

a* 
f  =  2p 


b' 


t^  +  b'      h' 
The  following  form  of  the  equation   is   con- 
venient : 


f=y2- 


{;)■ 
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I  + 


(r)l7  ' 
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Where  IV  is  the  total  load  on  the  slab : 


to  allow  for  the  effect  of  the  end  supports.  The 
result  is  the  actual  bending  moment  on  the  long 
axis  of  the  slab. 

The  stress  on  the  section  formed  by  the  long 
axis  of  the  slab  is  found  in  the  usual  way  by 
equating  this  actual  bending  moment  to  the  mo- 
ment of  resistance  of  that  section. 

Similarly  the  stress  on  the  plane  formed  by  the 
minor  axis  of  the  slab  is  found  by  assuming  the 
slab  supported  or  fixed  at  the  ends  (disregarding 
the  effect  of  the  side  supports),  calculating  the 
bending  moment  as  if  the  slab  were  a  beam  of 
span  a  under  the  total  load  on  the  slab.  Reduce 
the  bending  moment  so  found  by  the  factor  r  In 
the  table  above,  and  the  result  is  the  actual  bend- 
ing moment  on  the  short  axis  of  the  slab. 

The  stress  on  the  section  formed  by  that  axis. 
is  found  as  before  by  equating  this  moment  to  the 
moment  of  resistance  of  that  section. 

The  reasoning  by  which  we  find  the  factors  * 
and  r  is  not  entirely  satisfactory,  and  other  writ- 
ers give  other  values.  In  the  Instructions  issued" 
by  the  French  Government  to  the  bridge  and  high- 
way engineers,  with  the  report  of  the  Ministerial 
Commission  on  Reinforced  Concrete,  the  factors 
adopted  give  a  greater  importance  to  the  effects 
of  the  third  and  fourth  supports.  The  values  of 
J  and  r,  according  to  that  report,  are  also  given  in 
the  table  above. 

The  maximum  stresses  on  the  sections  as  found 
by  the  foregoing  rules  when  the  slab  is  support- 
ed but  not  fixed  all  round  are  given  in  the  table 
below,  W  being  the  total  load  uniformly  distribut- 
ed over  the  slab,  h  its  thickness,  and  f  the  mini- 
mum stress  due  to  bending. 

When   Values  of  f  according 
a  to  Grashof  and 

—  =:      / Rankine. ^  _.    __.      .  

6      On  L'g  Axis.  On  Sh't  Axis.  On  L'g  Axis  On  Sh't  Axis. 

1.0     0.375  !V/h'      0.375  IV/h'  0.250  W/A'      0.250  W/h' 

1.5      0.416  W/h'    0.18.1  ly/h'  0.361  IV/k'     o.ioi  W/V 

2.0      0.352  W/k'    0.088  IV/h'  0.333  ff^/l''     0.045  W/*' 

These  results  may  be  more  readily  compared 
by  the  diagram. 

It  is  implicitly  assumed  in  the  foregoing  that 
the  strength  to  resist  bending  is  the  same  in  both 
directions,  so  that  the  reinforcements  longitudinal 
and  transverse  should  be  of  equal  area  and  at  the 
same  depth  from  the  compressed  face ;  they  should 


Values  of  f  according  to 
French  Government  Rule. 
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be  placed  parallel  to  both  the   ends  and  sides. 

The  stresses  found  by  Bach's  formula  are  also 
plotted  on  the  diagram. 

Moments  of  Inertia. — Prof.  Unwin  contributed 
the  third  appendix,  on  the  moment  of  inertia  of 

iz   ta  M*    ts  iti  17  le   19  so 


Diagram    of   Stresses. 
/.I    IS    4S    t^    13    Its    17     la    /.g  zo 


Diagram   of   Bending   Moments. 


reinforced  concrete,  which  reads  as  follows : 

If  m  is  the  ratio  Et/Ea  of  the  coefficients  of 
elasticity  of  steel  and  concrete,  then  an  area  At 
of  steel  is  equivalent  to  resistance  to  mAt  of 
concrete.  If  Ae  is  the  area  of  a  section  (includ- 
ing the  area  of  reinforcing  bars),  and  a  the  area 
of  the  reinforcing  bars,  then  the  section  is  equiva- 
lent to  a  section  of  area  A  =  Ao  +  (m  —  1)0 
of  concrete  only.  This  will"  be  called  the  equiva- 
lent section. 

The  moment  of  inertia  of.  a  section  about  its 
neutral  axis  can  always  be  put  in  the  form 

/  =  nAh\ 
where  h  is  the  depth  at  right  angles  to  the  neu- 
axis  and  n  is  a  constant  depending  on  the  form' 
of  the  section.  Thus  for  a  rectangular  section 
/  =  Vii  Ah',  and  for  a  circular  section  /  =  Vi« 
Al^. 

In  dealing  with  reinforced  sections,  it  is  con- 
venient in  many  cases  to  express  the  moment  of 
inertia  in  terms  of  the  equivalent  area.  The 
equivalent  area  is  found  by  adding  to  the  actual 
area  of  the  section  portions  of  a  total  area 
(m  —  i)a  at  the  same  distance  from  the  neutral 
axis  as  the  reinforcing  bars. 

The  figure  shows  a  section  for  which  b  b  is  the 
plane  of  bending,  and  a  a  the  neutral  axis  pass- 


ing through  the  centre  of  gravity  of  the_  section. 
The  reinforcing  bars  are  supposed  symmetrical 
to  the  neutral  axis.  The  projecting  parts  of  total 
area  (m  —  i)a  are  the  concrete  areas  equivalent 
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to  the  steel.  If  le  is  the  moment  of  inertia  of  the 
section  without  reinforcing  bars,  the  moment  of 
inertia  with  reinforcing  bars  is 

I  =  Jo  +  14   (m  —  l)ah't. 

Thus  for  a  rectangular  section 

/   =  VaAoh'  +  ^    (m  —  i)aht'. 

and  the  modulus  of  the  section  is 

ht' 
Z  =z  ViAfih  +  ^(m  —  i)a  —     . 

h 
For  a  circular  section 

/  =  Vt^ck'  -}-•  J4   (m  —  i)aht', 

and  the  section  modulus  is 

ht* 
Z  =  H^oA  -I-  J4(m  —  1)0  — . 

h 

Example  i,  Rectangular  Section. — Let  m  =■  15, 
a  =  o.oi/4o,  and  ht  =  0.9A.  The  equivalent  area 
'\%  A  =.  At  -\-  (w  —  i)a  =.  Ae  -\-  lAfl  ■=  \.\i^o. 

14  X  0.81 

l  =  y«Aoh'  -^ Aoh* 

4X  100 

=  o.iiiyAoh' 
But  Ao  =  0.877A 
I    =  O.098/4A' 
Z    =  o.iQSAh. 

In  this  case  in  the  general  expression  /  =  nAh', 
n  =  0.098  when  A  is  the  equivalent  section. 

Example  2,  Circular  Section. — Let  w  =  15,  o 
=  o.oi^lo,  and  ht  =:  o.8h.  The  area  of  the  equiv- 
alent section  is  i.i+^c,  as  before. 

/  =  'A«4o/t*  -f  J4  X  14  X  .oiAo  X  .64A' 
=  0.0849  Ach*. 

But  Ao  =  0.877^ 
1  =  0.07  45Ah'. 
Z  =  0.149  Ah. 

Example  3,  Circular  Section  with  Reinforcing 
Bars  arranged  in  a  Circle. — The  reinforcing  bars 
are  nearly  equivalent  to  a  ring  of  steel  of  the 
same  total  area.  Let  m  =  15,  o  =  o.oi/4o,  and 
let  the  diameter  of  the  circle  of  reinforcing  bars 
he  ht  ^=  o.8h.  The  equivalent  section  is  A  ^^ 
J.14A0,  as  before. 

m  —  I 

/  =  Vi.  Aoh'  -t- ah't. 

8 

=  0.062s  Aoh'  -t-  1.7s  X  -OiA  X  •64/>' 
=  0.0737 A  oh' 
=  o.o646Ah' 

Z=:0.l2g2Ah. 

It  will  be  seen  that  if  the  value  of  n  in  the 
equation  I  =  nAh'  for  simple  circular  and  rectan- 
gular sections,  and  the  reinforced  sections  are 
compared,  the  results  are  as  follows: 

Beinforced 
Simple  Sections.       Sections. 

Case  I Vu  =  0.0833  0.098 

Case  II Vu  =  0.0625  b.074S 

C<ui   III Vm  =  0.062s  0.0646 

The  differences  are  not  very  great,  so  that 
while  the  value  of  n  can  always  be  found  ex- 
actly when  necessary  for  any  proportion  of  re- 
inforcement, there  are  cases  such  as  that  of  col- 
umns where  the  value  of  n  does  not  much  affect 
the  result,  and  where,  from  the  nature  of  the 
calculation,  great  accuracy  is  impossible — for 
which  a  value  of  n  can  be  assumed  without  any 
practically  important  error. 

Ratio  of  Moduli  of  Elasticity. — The  fourth  ap- 
pendix, on  the  ratio  of  the  moduli  of  elasticity  of 
steel  and  concrete,  was  written  by  Mr.  Dunn,  and 
reads  as  follows: 

In  the  foregoing  recommendations,  as  in  the 
Prussian  Government  and  various  other  foreign 
rules,  the  value  of  Et/Eo  for  concrete  of  the  kind 
usually  employed,  of  hard  stone  or  gravel  mixed 
1 :2:4,  is  Put  at  15. 

In  reality,  it  varies  with  the  age  of  the  con- 
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Crete,  the  proportions  and  nature  of  the  materials, 
the  stress  at  which  it  is  taken,  etc.  As  deter- 
mined from  tests  of  full-sized  columns  of  con- 
crete, with  longitudinal  reinforcement  only  and 
without  transverse  binding,  it  varied  from  a  max- 
imum of  10  at  working  loads  to  15  to  21  at  ulti- 
mate loads.  For  cinder  concrete  of  1  ■.2  -.4  or 
1:3:6  it  varied  from  about  12  at  working  loads 
to  26  to  48  at  ult-.niate  loads. 

This  factor  Et/Eo  is  employed  to  determined 
the  position  of  the  neutral  axis  in  beams,  and 
it  is  found  that  while  a  variation  between  10  and 
15  makes  no  very  great  difference  in  the  result, 
a  value  of  15  fixes  the  position  of  that  axis  near- 
est to  the  position  found  by  experiment  in  singly 
reinforced  beams.  In  fact,  the  formula  given 
herein  for  the  position  of  the  neutral  axis  with 
Et/Eo  ■=■  IS  gives  a  result  which  agrees  well  with 
observed  values  in  beam  tests, 

As  mentioned  above,  it  does  not  agree  so  well 
with  the  tests  on  columns :  it  gives  too  great  an 
importance  to  the  metal  reinforcements,  which 
becomes  more  noticeable  when  the  percentage  of 
reinforcement  is  considerable.  But  these  tests 
were  made  on  columns  with  longitudinal  rein- 
forcement only  and  without  transverse  binding, 
which  latter  adds  greatly  to  the  strength.  This 
binding  is  explicitly  required  in  the  Prussian 
Government  and  other  proposals  where  Et/Eo 
is  taken  at  is;  and  that  figure  may  be  taken  as 
making  allowance  in  some  degree  for  it. 

We  have  no  satisfactory  determination  of  the 
increase  in  strength  due  to  the  transverse  rein- 
forcement, whether  in  single  bindings  or  a  con- 
tinuous spiral. 

In  the  Report  of  the  French  Commission  on 
Reinforced  Concrete,  it  is  stated  that  where  the 
concrete  has  spiral  binding  or  transverse  or 
oblique  reinforcements,  so  disposed  as  to  resist 
swelling  under  thrust,  the  safe  loads  may  be  in- 
creased in  some  measure,  but  not  in  any  case 
to  more  than  Vw  of  the  crushing  strerigth  as  de- 
termined from  tests  on  cubes  of  20  cm.  sides  at 
the  age  of  90  days. 

In  the  explanatory  circular  accompanying  that 
report  the  value  to  be  given  to  Et/Eo  is  discussed, 
and  its  theoretic  value  is  put  at  about  10.  It  is 
stated,  however,  that  it  is  preferable  to  regard 
that  coefficient  as  the  result  of  experiences  on 
pieces  with  longitudinal  and  transverse  reinforce- 
ments, and  not  as  representing  the  ratios  found 
from  concrete  and  metal  separately.  It  is  to  be 
taken  as  varying  from  8  when  the  longitudinal 
reinforcements  have  a  diameter  equal  to  one- 
tenth  of  the  least  dimension  of  the  piece  and  the 
bindings  are  spaced  at  a  distance  equal  to  that 
least  dimension  in  the  direction  of  the  length ; 
up  to  IS  when  the  longitudinal  bars  are  one- 
twentieth  of  the  least  dimension  and  the  bindings 
are  spaced  one-third  of  that  distance  apart.  In 
both  cases  the  bindings  are  to  be  near  the  outer 
face  of  the  concrete. 

Again,  it  is  stated  in  the  circular  that  it  is  de- 
sirable to  encourage  the  proper  use  of  the  metal 
in  both  longitudinal  and  transverse  directions. 
While  an  exact  determination  of  the  increase  of 
strength  due  to  the  transverse  reinforcement 
would  be  difficult,  the  investigations  of  the  Cora- 
mission  enable  it  to  be  admitted,  in  default  of 
something  better,  that  it  is  found  by  multiply- 
ing the  resistance  to  crushing  of  the  concrete  by 
a  coefficient. 

I  +  m'V/V, 

V^  being  the  volume  of  the  transverse  or  oblique 
reinforcement,  and  V  the  volume  of  the  con- 
crete, m'  being  a  variable  coefficient  depending  on 
the  efficiency  of  the  union  between  the  longitud- 
inal bars.  When  the  union  is  made  by  bindings 
in  the  usual  way,  m*  varies  from  8  when  these 
bindings  are  spaced  at  a  distance  equal  to  the 
least  transverse  dimension  of  the  piece  to  15 
when  spaced  at  one-third  that  dimension. 
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When  spiral  binding  is  used  m'  varies  from  15 
to  32,  the  lower  value  being  taken  when  the  pitch 
of  the  spiral  is  two-fifths  of  the  least  transverse 
dimension,  and  the  higher  when  the  spacing  is 
one-fifth  of  the  dimension  under  a  pressure  of 
50  kilos  per  square  centimeter,  or  one-eighth  of 
the  dimension  ander  a  pressure  of  100  kilos  per 
square  centimeter. 

In  no  case  should  the  working  stress  exceed 
six-tenths  of  the  resistance  to  crushing  as  deter- 
mined on  cubes,  as  before  mentioned. 
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.    California  Power  Co. 


Filtration  Experiments  at  Washington. 

The  water  purification  experiments  con- 
ducted under  the  direction  of  Major  Spencer 
Cosby,  Corps  of  Engineers,  at  Washington,  were 
described  at  some  length  in  this  journal  on  May 
25.  They  were  made  with  three  systems  of 
treatment:  A,  a  rapid  sand  filter  and  a  slow 
sand  filter;  B,  a  Maignen  scrubber  and  a  slow 
sand  filter;  C,  a  settling  and  coagulating  basin 
and  a  slow  sand  filter.  In  a  report  recently 
submitted  to  the  Chief  of  Engineers  by  Major 
Cosby,  it  is  stated  that  no  combination  of  fil- 
ters has  been  found  which  satisfactorily  clari- 
fied the  Potomac  water.  "While  the  preliminary 
filters  remove  the  greater  part  of  the  suspended 


A  dam  about  1,300  ft.  long  and  75  ft.  high  is 
now  under  construction  by  the  Nevada-California 
Power  Co.,  across  a  narrow  valley  at  a  high 
altitude  in  the  Sierra  Nevada  Mountains  to 
impound  water  for  supply  and  power  develop- 
ment purposes.  It  was  at  first  intended  to  build 
the  dam  of  stone  masonry  laid  in  cement  mortar 
or  ot  concrete,  and  derricks  and  other  appliances 
were  shipped  to  Laws,  Cal.,  on  a  narrow-gauge 
railway  at  a  cost  of  6  cents  per  pound  freight 
from  New  York.  From  this  point  to  the  dam 
site,  a  distance  of  about  18  miles,  it  is  necessary 
to  haul  all  materials  by  wagon  over  a  very  steep, 
rough  road  at  a  cost  of  $80  per  ton.  This  made 
the  transportation  of  appliances  and  materials  so 
oostly  that  the  design  and  method  of  construc- 
tion had  to  be  radically  changed,  and  it  is  now 
proposed  to  build  the  dam  entirely  of  loose  rock 
puddled  on  the  upper  side,  quarrying  it  at  the  site, 
and  handle  it  by  a  cable  crane  system  so  light 
that  its  installation  will  require  the  minimum 
amount  of  materials  to  be  transported  from  Laws 
to  the  dam. 

The  bottom  of  the  valley  is  rock  coming  nearly 
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designed  and  built  by  the  Balanced  Cable  Crane 
Co.,  New  York,  Mr.  W.  F.  Brothers,  president 
The  plant  installed  has  a  single  Victor  cable  1 
in.  in  diameter  with  a  capacity  for  a  5-ton  load 
and  a  breaking  strength  of  300  tons.  It  is  i,e(x> 
ft.  long,  and  is  attached  at  both  ends  to  oscil- 
lating traveling  shears  which  gives  it  sufficient 
transverse  movement  to  enable  it  to  command 
the  full  width  of  the  dam.  It  is  divided  into 
spans  of  525  anad  765  ft.  by  a  telescopic  pivoted 
strut  set  on  the  rock  at  the  intersection  of 
the  two  sides  of  the  dam.  The  strut  bisectii 
the  angle  between  the  axes  of  the  dam  and  is 
inclined  from  the  vertical  toward  the  stress  in 
the  cable  and  is  secured  by  a  tackle  anchored 
to  the  solid  rock.  Each  tower  is  inclined  away 
from  the  center  of  the  dam  so  as  to  exert  a 
constant  tension  on  the  cable,  and  has  suspended 
from  its  apex  a  40-ton  counterweight  exerting 
a  constant  tension  on  the  cable  and  capable  of 
suflScient  vertical  motion  to  allow  the  top  of  the 
tower  to  revolve  through  an  arc  sufficient  to  per- 
mit the  adjustment  of  the  angle  to  the  position 
of  the  load  and  maintain  a  constant  tension  in 
the   cable.    .  These   conditions   being   similar   on 


Two  Span  Continuous  Cable  Crane,   Nevada-California    Dam, 


matter,"  he  says,  "and  leave  comparatively  very 
little  work  for  the  slow  sand  filters  to  do,  the 
grains  of  mud  remaining  in  the  water  after  the 
first  filtration  are  so  exceedingly  small  that  they 
are  not  entirely  removed  by  either  a  second  or 
third  filtration.  In  order  to  arrest  these  fine 
grains  a  layer  of  very  finely  powdered  animal 
charcoal  was  applied  to  the  surface  of  the  slow 
sand  filter  of  system  B,  but  without  any  appar- 
ent success.  The  results  from  system  C  (the 
modified  slow  sand  system)  show,  however,  that 
it  has  so  far  been  successful  in  keeping  the 
water  free  at  all  times  of  turbidity  by  the  oc- 
casional use  of  a  coagulant  and  subsequent  fil- 
tration. The  experience  thus  far  gained  with 
this  system  indicates  that  it  will  be  found  to 
be  the  most  practical  method  of  clarifying  the 
Potomac  water  at  a  reasonable  cost,  and  at  the 
same  time  utilizing  the  plant  already  installed. 
The  bulk  of  the  mud  is  not  only  removed  by 
coagulation,  but  the  small  amount  which  remains 
is  so  changed  in  character  that  it  can  readily 
be  removed  by  filtration.  It  also  tends  to  form 
a  sticky  gelatinous  mass  on  the  top  of  the  filter 
sand  which  assists  in  arresting  particles  of  mud 
in  the  applied  water  for  several  days  after  the 
use  of  the  coagulant  has  ceased."  The  experi- 
ments were  undertaken  in  order  to  find  the  best 
means  of  removing  the  turbidity  which  some- 
times occurs  in  times  of  flood- 


or  quite  to  the  surface  of  the  ground  and  rising 
near  the  middle  of  a  valley  in  a  ridge  extend- 
ing a  little  above  the  crest  of  the  dam  and  form- 
ing a  center  abutment  where  the  two  straight 
portions  of  the  dam  intersect  in  an  angle  of 
about  140  deg.  pointing  up-stream  as  indicated 
in  the  general  plan.  On  one  side  of  the  ridge 
the  dam  is  about  350  ft.  long,  SS  ft.  wide  at  the 
base  and  30  ft.  high.  On  the  other  side  it  is 
about  570  ft.  long,  75  ft.  wide  at  the  base  and 
35  ft.  in  maximum  height.  The  crest  of  the  dam 
has  a  uniform  width  of  10  ft. 

The  axes  of  the  dam  produced  one  or  two 
hundred  ft.  beyond  each  end,  intersect  the  faces 
of  steep  cliffs  of  solid  rock  rising  many  hun- 
dred feet  above  the  crest  of  the  dam.  In  these 
cliffs  natural  recesses  occur  at  the  right  places 
to  enable  them  to  be  utilized  for  the  location 
of  the  end  towers  for  the  cable  crane  in  posi- 
tions thoroughly  protected  from  operations  in 
the  quarries  which  will  be  commenced  on  the  face 
of  the  cliff  between  the  recesses  and  the  ends 
of  the  dam.  In  these  quarries,  carried  up  to 
any  convenient  height  above  the  cable  crane,  the 
rock  will  fall  by  gravity  as  blasted  to  the  foot 
of  the  cable  crane  and  can  be  delivered  and 
deposited  by  it  in  the  required  position  in  the 
dam,  thus  obviating  the  use  of  all  derricks  or 
tracks  and  reducing  the  handling  of  material. 

The    two-span,    cable    crane    system    has    been 


both  sides  of  the  center  support  the  whole  sys- 
tem remains  in  equilibrium  while  both  spans 
act  independently.  Both  towers  are  seated  Jn 
single-track  rails  perpendicular  to  the  axis  of 
the  cable,  and  when  it  is  necessary  to  move 
either  one  the  other  can  be  adjusted  until  the 
counterweight  is  seated  with  bearing  on  the 
solid  ground.  In  the  S26-ft.  span  the  deflection 
due  to  weight  of  cable  and  to  maximum  load 
are  respectively  2.41  and  23.26  ft.  In  the  765- 
ft.  span  the  corresponding  deflection  was  6.19 
and  39.54  ft,  the  maximum  cable  tension  in 
both  spans  being  42  tons. 

Each  of  the  duplicate  towers  consists  of  a 
triangular  wooden  frame  about  39  ft.  high  and 
31  ft  wide  over  all,  made  with  single  loxio-in. 
legs  trussed  with  iox3-in.  planks  and  with  a 
single  6xi2-in.  sill.  There  are  four  24-in.  wheels 
with  their  single  flanges  set  alternately  on  oppo- 
site sides  of  the  rail.  The  tops  of  the  posts  are 
bolted  together  through  a  pair  of  f^-in.  plates 
and  have  a  horizontal  transverse  pin  receiving 
the  clamped  loop-eye  of  the  main  cable  and 
the  bights  of  two  suspender  ropes  for  the  counter- 
weight platform.  The  platform,  10  ft  in  diameter, 
is  made  of  3-in.  planks  and  is  loaded  with  40 
tons  of  rubble  masonry  or  concrete.  Below  it 
a  cushion  2  or  3  ft.  deep  of  soft  earth  is  pro- 
vided where  it  can  be  lowered  down  to  bear- 
ing in  case  it  is  necessary  to  temporarily  seat  it 
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on  the  ground.  The  single  80-lb.  rails  are  spiked 
to  short  ties  perpendicular  to  the  main  inclina- 
tion of  the  tower. 

The  hoist  carriage  is  suspended  from  two 
deeply  grooved  wheels  with  teeth  cut  in  their 
flanges  which  mesh  with  a  pinion  on  a  hori- 
nmtal  axle,  which,  at  its  outer  end,  is  propelled, 
released  or  gripped  by  the  action  of  a  single 
lever  controlling  it  through  friction  clutches 
which  directly  engage  the  motor.  The  pinion 
can  be  reversed  to  propel  the  carriage  in  either 
direction  and  it  is  traversed,  held  stationary  or 
allowed  to  coast  by  different  positions  of  the 
same  lever.  Each  of  the  two  hoist  ropes  is 
douUe  with  its  bight  wound  on  a  separate  drum 
and  the  loose  ends  provided  with  clevises  for 
attachment  to  the  bucket  or  skip.  Each  drum 
is  supported  on  four  sets  of  ball-bearings  with 
steel  racers  about  15  in.  in  diameter  and  ^-in. 
hardened  steel  balls.  The  hoisting  apparatus  is 
controlled  by  a  single  lever  and  clutches  much 
like  those  for  traversing  the  carriage,  and  it  is 
so  arranged  that  either  drum  can  be  disengage! 
and  run,  stopped  or  overhauled  independently 
of  the  other,  thus  enabling  the  operator  to  re- 
volve a  skip  about  its  horizontal  axis  to  dump 
it  or  to  operate  a  clam-shell  bucket.  The  motor 
shaft  is  vertically  midway  between  the  belt- 
driven  traversing  and  hoisting  pulleys,  which  run 
constantly.  The  40  h.-p.  motor  can  be  run  m 
either  direction  and  normally  drive  both  hoist- 
ing and  traversing  shafts,  but  can  be  disengaged 
instantly  from  either  in  order  to  concentrate  all 
the  power  on  the  other  if  required.  The  hoist- 
ing apparatus  is  rated  at  40  h.-p.  and  can  develop 
a  maximum  of  60  h.-p.  The  speed  of  operation 
is  80  ft.  per  minute  for  hoisting  a  S-ton  load  and 
1,500  ft.  per  minute  for   traversing.    There  is  a 


will  deliver  the  broken  rocks  so  close  to  the 
cable  crane  at  both  ends  of  the  dam  that  a  large 
proportion  of  it  can  be  chained  in  massive  pieces 
and  delivered  to  the  required  position  at  an  av- 
erage cost  of  about  25  cents  per  yard.  This 
is  on  the  assumption  that  1,000  cu.  yds.  per  day 
can  be  handled  by  a  small  force  of  laborers  at 
SO  cents  each  per  hour. 


Richland  Creek  Viaduct,  Indianapolis  Sonth- 
em  Railway. 


A     single-track    viaduct    of    the     Indianapolis 

Southern    Ry.    crosses    Richland    Creek,    7    miles 

from  BlooHifield,  Ind.,  with  a  steel  superstructure 

132  ft.  in  maximum  height  and  2.215  ft.  in  length. 

.It  has  alternate  40  and  "S-ft.  plate  girder  spans. 


Completed   Portion   of  Richland   Creek  Viaduct    and   Traveler. 


Oscillating    Tower,    Nevada-California    Dam. 


duplicate  carriage  on  each  cable  and  each  carriage 
has  a  suspended  enclosed  cab  for  the  operator 
who  is  in  entire  control  of  hoisting,  traversing 
and  dumping.  A  50  h.-p.  General  Electric  dy- 
namo, driven  by  a  75  h.-p.  engine,  furnishes  the 
current  which  is  transmitted  through  a  trolley 
wire  attached  to  both  towers  and  provided  at 
each  end  with  an  adjustable  counterweight. 

The  surface  of  the  rock  is  being  stripped  and 
a  concrete  foundation  prepared  for  the  sluice 
pipe  intended  to  provide  for  the  dry  weather  flow 
through  the  dam  while  the  latter  is  under  con- 
struction.    It  is  expected  that  the  quarry  blasts 


Messrs.  Manifold  &  Poole,  Los  Angeles,  Cal., 
are  the  engineers  of  the  power  plant. 


The  Specific  Heat  of  Superheated  Steam 
has  been  under  investigation  for  some  six  years 
by  Mr.  A.  R.  Dodge,  and  at  the  recent  meeting 
of  the  American  Society  of  Mechanical  Engineers 
he  presented  a  paper  describing  his  methods  and 
summarizing  his  conclusions.  He  believes  that  at 
constant  pressure  the  specific  heat  is  constant  for 
all  ranges  of  temperature  investigated,  although  it 
increases  with  increasing  pressure  according  to 
the  equation  c  =  0.4754  +  0.00031  p. 


supported  on  eighteen  40-ft.  towers,  besides  two 
50-ft.  spans  at  one  end  and  two  6o-ft.  spans  at 
the  other  end  supported  on  single  rocker  bents 
next  to  the  abutment.  The  girders  have  a  uni- 
form depth  of  7  ft.  and  are  spaced  8  ft.  apart 
transversely  and  connected  by  the  usual  vertical 
transverse  sway-brace  frames  and  by  zig-zag  lat- 
eral angles  in  the  planes  of  the  top  and  bottom 
flanges. 

Each  tower  is  made  with  two  vertical  bents 
40  ft.  apart  longitudinally,  each  vertical  bent  be- 
ing composed  of  two  columns  battered  2l4  '20 
with  open  rectangular  cross-sections  made  with 
two  built  channels  composed  of  pairs  of  4X4-in. 
angles  and  21-in.  web  plates  latticed  on  flanges. 
The  thicknesses  of  the  angles  and  plates  are  the 
same  in  each  column  section  and  vary  from  ^ 
to  5^  in. 

The  longitudinal  faces  of  the  columns  are  di- 
vided into  two,  three  or  four  panels  and  the 
transverse  faces  into  four,  five  or  six  panels, 
according  to  height,  and  both  longitudinal  and 
transverse  panels  are  X-braced  with  struts,  all 
of  which  are  made  with  pairs  of  lo-in.,  20-lb. 
channels  latticed, ,  with  double  2j^x5^-in.  bars. 
There  are  no  horizontal  struts  except  at  the  top 
and  bottom  of  the  transverse  faces  of  the  col- 
umns and  where,  both  bent  of  the  tower  being 
of  the  same  height,  the  longitudinal  struts  con- 
necting the  feet  of  the  post  in  both  bents  happen 
to  be  horizontal.  All  bottom  longitudinal  and 
transverse  struts  are  supported  at  their  center 
point  by  suspenders  made  with  four  angles  reach- 
ing to  the  intersection  of  the  diagonals  in  the 
panel  above. 

The  feet  of  opposite  diagonal  columns  in  each 
tower  have  expansion  bearings  with  a  J^-in. 
phosphor  bronze  plate  sliding  on  a  J|-in.  steel 
masonry  plate.  The  other  columns  have  fixed 
bearings  on  ij^-'n.  steel  masonry  plates.     There 
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are  no  transverse  girders  and  the  tops  of  the 
columns  have  horizontal  cap  plates  directly  re- 
ceiving the  ends  of  the  longitudinal  girders  with 
expansion  bearings  at  one  end  of  each  7S-ft. 
span.  Cross  ties  are  laid  on  the  top  flanges  of 
the  longitudinal  girders  tc^  receive  a  track  on  a 
tangent  and  at  5  per  cent,  grade. 

The  structure  was  designed  for  Cooper's  E-50 
live  load  and  unit  stresses  of  15,000  lb.  and  19,000 
lb.  were  allowed  in  tension  reduced  by  the  im- 
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a  maximum  of  9,000  lb.  per  square  inch  was  al- 
lowed for  shear.  Unit  values  for  shop-driven 
rivets  were   11,000  lb.  shear  and  22,000  lb.  bear- 
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Tovyers  and  Connecting  Span. 

ing,   and    for   field-driven   rivets   8,800   lb.    shear 
and  17,600-lb.  bearing. 

The  superstructure  contains  2,017  tons  of  steel 
fabricated  at  he  Detroit  plant  of  the  American 
Bridge  Co.,  of  New  York  and  erected,  as  de- 
scribed in  The  Enginering  Record  of  February 
23,  1907,  by  the  Strobel  Steel  Construction  Co.,  of 
Chicago.  The  design  and  construction  was  under 
the  direction  of  Mr.  R.  E.  Gaut,  enginer  of 
bridges  of  the  Illinois  Central  R.  R.  Co. 


A  New  Use  of  Tar. 


A  new  use  of  tar  is  reported  from  East 
Palestine,  Ohio,  where  a  mason  erecting  a  num- 
ber of  brick  houses  ran  short  of  black  mortar 
color  and  was  unable  to  get  a  new  supply  in 
the  time  at  his  disposal.  Accordingly  he  tried 
a  little  partially  refined  tar,  and  had  no  difficulty 
in  getting  the  right  color  for  the  mortar  for 
pointing  and  beading  between  the  bricks.  Fear- 
ing defects  from  this  material,  the  mason  watched 
the  houses  very  carefully,  and  recently  reported 
that  after  a  lapse  of  several  years  he  found  the 
color  as  strong  as  ever. 


Water-Power  Developments  are  being  inves- 
tigated in  the  southern  part  of  Sweden  for  fur- 
nishing power  to  operate  the  State  Railways  in 
that  part  of  the  country.  Estimates  have  been 
made  which  show  that  five  waterfalls  which  can 
be  developed  for  about  $16,000,000,  will  furnish 
sufficient  power. 
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Special  Methods  of  Shaft-Sinking. 

A  paper  read  before  the  Engineering  Conference  of  the 
Institution  of   Civil   Engineers  by  Henry   Louis. 

Under  thei  head  of  special  methods  of  shaft- 
sinking,  I  propose  to  consider  the  methods  that 
have  to  be  resorted  to  when  ordinary  methods 
cannot  be  applied  economically  on  account  of  an 
excessive  influx  of  water.  Such  complications 
are  mostly  confined  to  coal-mining,  and  arise  but 
rarely  in  metalliferous-mining,  mineral  deposits 
usually  lying  in  the  older,  less  heavily-watered 
rocks.  Year  by  year,  as  the  coal-seams  avail- 
able within  the  area  of  the  exposed  coal-fields  are 
more  extensively  drawn  upon,  it  becomes  increas- 
ingly necessary  to  sink  down  to  the  so-called 
concealed  coal  measures,  overlain  by  more  recent 
formations,  many  of  which  carry  vast  quantities 
of  water. 

It  is  a  question  what  quantity  of  water  may 
be  regarded  as  necessarily  involving  the  use  of 
special  methods.  The  largest  amount  that  I  know 
to  have  been  sunk  through  successfully  was  at 
Horden  Colliery,  where  9,250  imp.  gal.  of  water 
per  minute  at  a  depth  of  540  ft.  were  dealt  with. 
But  in  many  cases  far  less  than  this  amount  has 
proved  an  insuperable  obstacle  to  sinking  in  an 
ordinary  way.  It  is  possible  that  in  the  future 
ordinary  methods  of  sinking  may  be  found  appli- 
cable in  cases  in  which  they  have  heretofore  been 
considered  impracticable,  by  the  use  of  suspended 
tubbings,  as  introduced  by  Messrs.  Haniel  and 
Lueg  of  Dusseldorf,  a  system  which  has  never 
been  tried  in  this  country,  although  it  has  been 
used  with  much  success  in  several  deep  sinkings 
on  the  Continent. 

The  special  methods  to  be  used  will  differ,  ac- 
cording as  the  water-bearing  strata  to  be  traversed 
are  firm  or  running  ground.  In  the  former  case 
the  Kind-Chaiidron  method  is  mostly  resorted  to. 
This  system  was  first  employed  about  the  year 
1854,  since  when  about  eighty  shafts  have  been 
sunk  by  it,  of  which  five  have  been  in  this  country. 
A  pair  of  shafts  were  put  down  by  it  in  1876  at 
the  Cannock  and  Huntington  Colliery  in  Stafford- 
shire, but  the  operation  failed  through  the  break- 
ing away  of  the  ground  at  the  moss-box  in  each 
shaft.  Sinkings  by  this  method  were  also  com- 
menced, almost  simultaneously,  in  1877  at  the 
Whitburn  Collieries,  and  were  completely  suc- 
cessful. Finally,  the  shaft  of  the  Consolidated 
Kent  Collieries  Corporation,  Limited,  was  sunk 
by  this  method  at  Dover  in  1904-5.  A  depth  of 
1.095  ft.  had  been  reached  by  ordinary  methods  of 
sinking,  and  there  still  remained  some  90  ft.  of 
Oolitic  and  Liassic  rocks  to  sink  through  in  order 
to  reach  the  coal-measures.  This  was  done  by  the 
Kind-Chaudron  method,  and  a  column  of  tubbing 
1,120  ft.  high  was  put  in.  The  modern  continental 
practice  in  such  cases  is  not  to  put  in  a  column  of 
tubbing  the  full  depth  of  the  shaft,  but  to  lower 
a  length  of  tubbing  corresponding  only  with 
the  depth  bored  out,  and  fitted  with  a  false  cover 
as  well  as  a  false  bottom,  the  economy  being 
obvious. 

Mr.  Riemer,  one  of  the  leading  German  authori- 
ties on  sinking,  considers  that  it  will  not  be  pos- 
sible to  execute  sinkings  by  the  ordinary  Kind- 
Chaudron  method  at  depths  exceeding  2,000  ft. 
because  it  would  be  impracticable  to  handle  cylin- 
ders thick  enough  to  withstand  the  pressure  cor- 
responding to  that  depth,  the  limit  of  thickness 
according  to  him  being  about  5  in.  Various  pro- 
posals for  modifying  the  method,  so  as  to  render 
it  available  at  these  great  depths,  have  been  put 
forward  by  Mr.  Riemer  and  Mr.  Tomson,  but 
have  not  yet  been  put  into  practice. 

When  the  ground  to  be  sunk  through  is  run- 
ning as  well  as  water-bearing,  the  Kind-Chaudron 
method  is  no  longer  applicable.  In  such  cases 
three  groups  of  methods  are  recognized,  namely 
(i)  driving  down  annular  sheet-piling,  (2)  forc- 
ing down  continuous  cylinders  of  brickwork  or 
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iron,  and  (3)  the  Poetsch  freezing  process.  An- 
nular piling  is  the  oldest  method,  and  is  only  a{>- 
plicable  when  the  stratum  of  soft  ground  to  be 
passed  through  is  not  very  thick,  and  is  compara- 
tively near  the  surface.  As  the  piling  is  usually  in 
lengths  of  15  ft.  to  20  ft.,  and  as  each  new  ring 
of  piles  has  to  be  driven  inside  the  one  above,  it 
follows  that  the  original  diameter  must  be  taken 
very  much  greater  than  the  finished  diameter  of 
the  shaft.  The  method  is  not  often  seen  now,  but 
a  good  modem  example  may  be  quoted,  namely, 
the  recent  sinking  (September,  1906)  at  Bow- 
burn  Colliery,  Co.  Durham. 

It  may  be  here  suggested  that  ferro-concrete 
sheet-piling  might  be  used.  Piles  of  this  material, 
60  ft.  in  length,  have  been  driven,  and  it  has  also 
been  found  practicable  to  add  fresh  lengths  to  the 
top  of  piles  already  driven,  and  thus  to  get  down 
to  almost  any  desired  depth.  Furthermore,  the 
adjacent  sides  of  ferro-concrete  piles  can  be 
grooved,  and  when  the  piles  are  down,  cement  can 
be  run  into  the  spaces  thus  left,  making  the  piling 
practically  water-tight.  As  far  as  I  know,  this 
system  has  never  been  tried  for  shaft-sinking,  but 
there  appears  to  be  no  reason  why  it  should  not 
be  perfectly  successful. 

The  method  of  sinking  continuous  cylinders, 
and  excavating  the  ground  from  inside  them,  has 
only  been  used  in  this  country  for  moderate  depths. 
There  have  been  several  good  examples  of  shal- 
low sinkings  by  it  in  Scotland,  where  sand,  mud 
and  silt  on  the  seashore  have  been  sunk  through 
for  depths  of  about  100  ft.,  the  sinkings  at  Mus- 
selburgh (1901-2),  and  at  Bridgeness  (1878),  be- 
ing cases  in  point.  In  a  more  recent  sinking  of 
a  pair  of  shafts  at  Ardeer  (1905),  about  80  ft. 
of  silt  had  to  be  traversed,  and  a  similar  process 
was  adopted,  using,  however,  the  somewhat  an- 
tiquated device  of  the  air-lock  (first  used  by  Tri- 
ger  in  1839)  for  the  actual  excavation,  the  men 
working  in  compressed  air  at  the  bottom  of  the 
cylinder.  Modern  practice  seems  generally  to 
favor  the  use  of  some  form  of  dredge  for  exca- 
vating the  material  from  the  inside  of  the  cylinder. 

This  principle  has  reached  its  greatest  develop- 
ment in  Germany,  where  it  has  been  extensively 
used  for  sinking  down  to  firm  ground  through  the 
overlying  thick  masses  of  superficial  deposits.  The 
modern  practice  consists  in  sinking  a  cylinder, 
usually  of  masonry,  built  upon  a  massive  iron 
cutting  shoe,  until  skin-friction  prevents  its  fur- 
ther descent.  Tie-bolts,  attached  to  the  catting 
shoe,  are  built  into  the  brickwork,  and  by  means 
of  these  a  heavy  iron  anchor-ring  is  secured  to 
the  upper  part  of  the  shaft.  A  cylinder  of  iron  is 
then  built  up  beside  the  first  cylinder,  and  is 
■forced  down  by  powerful  hydraulic  presses,  which 
work  against  the  anchor-ring.  The  ground  inside 
the  cylinder  is  excavated  by  some  form  of  dredge, 
grab-dredges,  bucket-dredges,  bag-dredges,  and 
the  air  lift  all  having  been  made  use  of. 

The  freezing  method  was  devised  by  F.  H. 
Poetsch  in  the  year  1883.  Although  originally- 
intended  for  sinking  through  wet  quicksands,  it 
has  also  been  applied  to  sinking  in  solid  but 
broken  strata,  carrying  much  water.  Although  it 
had  been  used  repeatedly  with  success  in  both 
France  and  Germany,  the  first  applications  of  this 
method  in  Britain  have  been  comparatively  re- 
cent, and  have  all  been  confined  to  the  Durham 
coal-field.  The  first  example  was  the  sinking  of  a 
pair  of  shafts  at  Washington  in  1902. 

Freezing  was  subsequently  employed  in  two 
very  difficult  sinkings  at  Eastington  and  at  Daw- 
dcn.  At  the  former  place  the  operation  was  a 
failure :  the  yellow  sands  here  are  exceptionally 
thick,  namely,  over  100  ft. ;  they  lie  at  465  ft 
beneath  the  surface ;  the  water  is  brackish,  and 
the  water-level  is  affected  by  tidal  movements. 
At  the  neighboring  colliery  of  Dawdon,  however, 
the  operations,  commenced  about  the  same  time, 
were  perfectly  successful. 

Another  very  interesting  sinking  by  this  method 
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is  now  in  progress  at  the  famous  Wearmouth 
Collieries,  originally  sunk  in  1826.  It  is  now  pro- 
posed to  sink  ^^  new  shaft  close  to  the  site  of  the 
old  ones.  If  this  were  done  by  the  ordinary 
method,  the  necessary  pumping  would  relieve  the 
tubbing  in  the  old  shafts  of  the  hydrostatic  pres- 
sure under  which  it  now  stands,  and  when  this 
pressure  comes  on  again,  which  it  would  do  as 
soon  as  the  new  shaft  were  tubbed  off,  the  old 
tubbing  would  in  all  probability  be  destroyed. 
Hence  it  has  been  decided  to  use  the  freezing 
method,  which  docs  away  with  the  need  of  pump- 
ing, and  therefore  does  not  affect  the  hydrostatic 
level  of  the  district, 

Finally,  reference  may  be  made  to  a  method 
that  has  only  been  used  once  or  twice  in  the 
North  of  France,  namely,  the  forcing  of  cement 
slurry  through  boreholes  into  soft,  fissured  strata, 
and  thus  forming  a  wall  of  concrete  within  which 
sinking  can  be  performed ;  this  method  was  used 
successfully  a  few  years  ago  at  the  Lens  Col- 
lieries. 


Book  Notes. 


An  attractive  26-page  pamphlet  has  just  been 
issued  gi^'ing  a  brief  description  of  the  general 
design  and  construction  of  the  Quebec  bridge 
now  under  construction  across  the  St.  Lawrence 
River  at  an  estimated  cost  of  about  $4,000,000. 
It  gives  a  very  concise  resume  of  the  principal 
data  for  the  1,800-ft  channel  span,  notes  the  char- 
acter and  magnitude  of  its  members,  and  de- 
scribes the  large  concrete  and  granite  piers.  It 
is  illustrated  by  12  pages  of  photo-engravings 
including  progress  pictures  at  different  stages  of 
the  construction  of  the  south  anchor  and  canti- 
lever arms,  the  steel  false- work,  the  i,ooo-ton 
steel  traveler,  and  the  storage  yard  at  the  site. 
The  pictures  also  include  special  operations  of 
*  erection,  such  as  the  simultaneous  hoisting  of 
160-ton  groups  of  top  chord  eye-bars  for  both 
trusses,  and  the  driving  of  12-in.  chord  pins 
nearly  400  ft.  above  water  level.  The  electrical 
installations  from  which  all  power  used  in  erec- 
tion is  provided  and  the  principal  machines  and 
tools  used  for  the  erection,  most  of  which  are 
special,  are  also  described  or  illustrated,  thus 
outlining  some  of  the  most  important  points  con- 
nected with  the  building  of  the  bridge.  (D.  R. 
Kinloch  and  N.  R.  McLure,  New  Liverpool, 
P.  Q.,  Canada,  35  cents). 
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ent  local  conditions  is  shown  by  the  following 
extract  from  the  pamphlet:  "Road  officials  in 
New  Jersey  are  advised  to  use  2,461  tons  of 
broken  stone,  exclusive  of  screenings,  to  the  mile 
of  road  15  ft.  wide  and  6  in.  thick,  after  thor- 
ough rolling.  The  screenings  needed  are  esti- 
mated to  weigh  407  tons  to  the  mile,  making  a 
total  weight  of  2,868  tons.  Trap  rock  is  used 
almost  exclusively  in  New  Jersey.  In  Massa- 
chusetts in  1906  the  6-in.  to  4-in.  roads,  average 
depth  5  in.,  built  of  trap  rock  and  15  ft.  wide, 
averaged  2,810  tons  to  the  mile,  including  the 
screenings.  It  would  appear  from  these  figures 
that  in  Massachusetts  nearly  as  much  stone  is 
used  in  building  the  S-in.  roads  as  is  required 
in  New  Jersey  for  6-in.  work."  In  addition  to 
the  general  description  of  road-building  which 
the  pamphlet  contains,  it  has  extracts  from  speci- 
fications used  in  constructing  State-aid  roads  in 
Massachusetts,  New  Jersey,  New  York,  Connecti- 
cut, Pennsylvania  and  Maryland,  and  reproduc- 
tions of  flie  drawings  of  standard  structures 
adopted  by  the  Massachusetts  Commission. 


A  pamphlet  full  of  useful  information  to  the 
experienced  roadbuilder  as  well  as  the  young 
engineer  has  been  issued  under  the  title  of  "The 
Construction  of  Macadam  Roads,"  by  the  Office 
of  Public  Roads  of  the  Department  of  Agricul- 
ture. It  is  written  by  Mr.  A.  B.  Fletcher,  sec- 
retary of  the  Massachusetts  Highway  Commis- 
sion, and  gives  in  some  detail  what  is  generally 
considered  the  best  practice  in  macadam  road 
construction  in  the  Northeastern  States,  particu- 
larly that  followed  on  the  Massachusetts  roads. 
It  is  particularly  useful  on  account  of  the  de- 
tailed information  it  contains  respecting  the 
amounts  of  materials  and  the  average  <osts  of 
executing  different  classes  of  work.  The  au- 
thor is  careful  to  point  out  that  direct  com- 
parisons of  average  costs  of  roads  in  one  local- 
ity with  those  in  another  are  not  likely  to  be 
of  value,  for  the  reason  that  the  conditions  in 
the  two  localities  are  rarely  even  approximately 
alike.  Even  the  costs  of  broken  stone  surfac- 
ings,  which  at  first  thought  might  be  considered 
comparable,  often  lead  to  wrong  conclusions. 
The  data  are  often  interesting,  nevertheless,  and 
when  used  carefully  furnish  suggestions  that  are 
likely  to  result  in  some  improvements  in  the 
methods  followed  at  places  where  costs  run  high. 
The  importance  of  making  allowances  for  differ- 


Letters  to  the  Editor. 


BRICK-BATS    FOR    CONCRETE    AGGUEfiATE. 

Sir : — Do  you  consider  concrete  made  of  brick- 
bats any  good  for  the  foundations  for  a  tower  of  a 
water-works  system,  the  tower  to  be  of  steel  and 
100  feet  high?  Do  you  not  think  that  in  time  the 
brick-bats  will  crumble  and  allow  the  tower  to 
settle?  City  Clerk. 

This  question  is  asked  so  many  times  that  the 
answer  is  probably  worth  printing,  as  a  matter  of 
record.  The  following  notes  are  taken  directly 
from  Mr.  L.  C.  Sabin's  "Cement  and  Concrete," 
which  is  the  standard  American  authority  on  the 
subject.  Fragments  of  brick  and  other  burnt 
clay  products  give  good  results  up  to  the  limit  of 
the  strength  of  the  pieces,  but  this  limit  is  not 
high.  Four  beams  mixed  i  :2 :5.8  and  tested  at 
the  age  of  eleven  months  showed  an  average 
modulus  of  rupture  of  302  lb.,  the  supports  being 
4  ft.  apart,  while  two  beams  of  the  same  compo- 
sition but  made  with  soft  limestone  shavings  from 
a  stone  planer  showed  an  average  modulus  of 
413  lb.  Eight  beams  of  brick-bat  concrete  miyj 
I  -.2  :s.8  and  tested  in  20-in.  spans  at  the  age  of 
about  two  years  showed  an  average  modulus  of 
397  lb.,  while  four  beams  of  the  same  compositioh 
and  age,  tested  under  like  conditions,  made  with 
soft  limestone  shavings,  showed  a  modulus  of  604 
lb.  It  will  be  seen  that  the  strength  obtained  with 
broken  brick  is  considerably  lower  than  that  ob- 
tained with  soft  limestone.  Had  a  poorer  mortar 
been  used,  the  brick  would,  doubtless,  have  given 
a  better  comparative  result,  since  with  1 :2  mortar, 
the  brick  were  not  strong  enough  in  themselves 
to  utilize  the  full  adhesive  strength  of  the  mor- 
tar. 

The  preceding  notes  from  Mr.  Sabin's  book 
state  the  case  so  clearly  that  it  is  only  necessary 
to  emphasize  the  importance  of  his  assertion  con- 
cerning the  effect  of  the  quality  of  the  brick-bats 
on  the  concrete  made  with  them.  There  is  such 
a  great  difference  in  brick  that  it  is  out  of  the 
question  to  state  in  a  general  way  whether  brick- 
bats should  be  permitted  in  the  foundations  of  a 
water  tower.  Some  brick  are  dense  and  hard 
enough  to  be  perfectly  safe,  provided  the  unit 
pressures  imposed  on  the  concrete  are  not  ex- 
cessive, while  other  brick  are  unfitted  for  such 
use.  In  this  connection  it  might  be  stated  that  a 
concrete  footing  for  a  water  tower  in  a  Southern 
city,  which  cracked  so  as  to  endanger  the  struc- 
ture, was  made  with  brick-bats  and  the  cracking 
was  attributed  to  their  use. 
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of  the  American  Society  for  Testing  Materials, 
relative  to  specifications  for  steel  used  in  the  re- 
inforcement of  concrete,  you  neglected  any  refer- 
nce  to  the  discussion  which  was  offered  by  the 
writer  at  the  time  the  paper  was  submitted,  and 
as  two  out  of  the  three  parties  whose  discussion 
you  quote  in  your  issue  of  the  July  20  are  directlj 
interested  in  the  manufacture  and  sale  of  the 
material  discussed,  you  may  not  consider  it  un- 
fair to  refer  to  some  of  the  statements  made  by 
those  not  so  connected.  I  am,  therefore,  enclos- 
ing a  copy  of  the  discussion  which  was  offered 
at  that  time,  which,  though  slightly  revised,  gives 
in  substance  what  was  stated  verbally  at  the  meet- 
ing of  the  American  Society  for  Testing  Ma- 
terials. You  are  at  liberty  to  use  this  as  you  see 
fit,  but  I  do  not  think  that  your  paper  should 
favor  the  tendency  which  exists,  to  make  it  ap- 
pear that  almost  any  kind  of  material  is  good 
enough  for  the  reinforcement  of  concrete. 
Yours  truly, 

J.  B.  French. 

Mr.  French:— The  reading  of  this  paper 
prompts  me  to  say  that  as  far  as  my  knowledge 
goes  the  steel  that  goes  into  reinforced  concrete 
is  not  being  tested,  and  that  the  purchasers  that 
use  it  know  very  little  about  its  properties  or 
quality,  and  Mr.  Shuman  being  here,  he  can  proba- 
bly tell  us  what  information  he  is  able  to  give  to 
purchasers  in  regard  to  the  physical  and  chemical 
properties  of  the  material  that  is  furnished  by  the 
company  with  which  he  is  connected. 

It  is  known  that  old  Bessemer  rails  are  being 
bought  up,  twisted  hot  and  furnished  to  reinforced 
concrete  users,  and  the  people  that  twist  this 
material  cold  claim  that  the  hot  twisted  material 
is  very  unreliable,  because  the  phosphorus  is  ex- 
cessive, and  that  it  is  liable  to  break  and  crack 
in  using.  Having  myself  insisted  on  cold-twisted 
material,  made  tests  of  it  and  failed  to  make  it 
bend  more  than  45°  without  breaking  off  short,  I 
have  been  forced  to  think  that  the  claims  in  favor 
of  the  cold-twisted  material  (made  from  Besse- 
mer stock)  may  sometimes  be  very  misleading. 

If  we  go  back  to  the  manufacturer  and  ask  him 
for  the  best  information  he  can  furnish  us  in  re- 
gard to  Bessemer  steel  that  is  put  into  rods  for 
cold-twisting,  he  gives  us  what  he  calls  an  aver- 
age analysis.  We  are  not  able  to  find  out  the  ex- 
tremes between  which  the  results  vary,  but  must 
be  satisfied  with  the  "average."  If  we  try  to  go  a 
little  further  and  find  out  how  often  analyses  are 
made,  we  are  told  that  an  analysis  every  three  or 
four  blows  is  all  that  can  be  furnished. 

As  far  as  the  statement  goes  that  these  average 
analysis  or  these  analysis  of  occasional  heats  or 
blows  represent  uniform  conditions, —  I  know,  as 
a  matter  of  fact,  from  check  analyses  that  have 
been  made  within  the  last  two  or  three  months, 
that  we  found  as  high  as  13  and  14  points  of 
phosphorus  in  samples  taken  from  material  rep- 
resented to  show  less  than  10  points,  and  we  have 
found  bars  that  break  before  being  bent  90°. 

I  think  that  in  view  of  the  many  important  uses 
to  which  reinforced  concrete  is  now  being  put, 
and  the  failures,  many  of  them  involving  the  loss 
of  human  life,  which  often  result  from  the  use  of 
bad  material,  that  steel  for  the  reinforcement  of 
concrete  should  be  as  carefully  specified,  inspected 
and  tested  as  is  considered  necessary  for  struc- 
tural steel  used  in  bridges  and  buildings,  and  if 
this  view  is  correct,  Bessemer  steel  will  be  ex- 
cluded from  use  in  reinforced  concrete  structures 
exactly  as  is  already  done  in  the  case  of  important 
structures  built  entirely  of  steel. 


reinforcement   steel. 
Sir : — I  note  that  in  your  abstract  of  the  paper 
submitted  by  Mr.  Shuman  at  the  annual  meeting 


Seventy-nine  Reinforced  Concrete  Buildings 
have  been  erected  or  are  now  under  construc- 
tion in  San  Francisco,  according  to  Mr.  Wm. 
Ham.  Hall.  One  is  a  ten-story  structure  and 
sixteen  are  over  six  stories.  Fourteen  are  stores, 
thirteen  are  office  buildings,  ten  are  warehouses, 
six  are  factories,  and  two  are  power  stations. 
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An  Engineering  Potponrri. 


Attention  is  called  to  the  proposed  municipal 
engineering  board  described  in  a  letter  pub- 
lished elsewhere  in  this  issue.  The  fantastic 
originality  of  the  suggestion  is  equalled  only 
by  its  bright  promise  of  endless  confusion.  Evi- 
dently the  engineering  work  in  the  city  referred 
to  is  already  so  foot-loose  and  free  from  direc- 
tion by  a  central  authority  that  its  further  reduc- 
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tion  to  a  state  of  impotence  is  not  a  difficult 
matter.  The  situation  stated  by  the  writer  of  the 
letter  has  evidently  arisen  from  the  exigencies 
of  practical  politics.  In  the  multitude  of  official' 
boards  there  is  multiplication  of  jobs  for  all  the 
cohorts  of  great  and  small  leaders,  and  con- 
sequently in  a  city  where  politics  is  a  thrifty 
business  it  is  customary  to  see  each  public  works 
department  more  or  less  independent,  its  affairs 
being  directed  by  a  distinct  board  which  appoints 
its  employees  and  is  responsible  only  to  the 
mayor.  It  is  usually  a  wretchedly  inefficient  sys- 
tem, so  far  as  economical  and  effective  technical 
management  of  the  different  public  works  is 
concerned.  The  various  boards  fight  between 
themselves  for  patronage  and  appropriations,  and 
instead  of  helping  each  other  as  occasion  arises, 
generally  do  their  best  to  prevent  progress.  It 
sometimes  happens  that  for  financial  or  other 
reasons  it  becomes  necessary  for  a  city  to  place 
a  certain  kind  of  work  in  charge  of  some  special 
board.  If  this  is  not  done  the  work  cannot 
be  carried  out,  and  a  board  orgtiiied  under  such 
circumstances  has  a  real  reason  for  existence. 
Every  condition  in  ordinary  municipal  affairs 
points,  however,  to  the  importance  of  placing 
all  engineering  work  under  the  charge  of  a  single 
city  engineer,  as  has  been  done  for  years  with 
marked  success  in  Boston,  where  the  city  engi- 
neer, as  the  technical  adtiser  on  all  engineering 
matters,  directs  the  work  of  all  the  department 
engineers  and  harmonizes  their  differences.  His 
most  important  function,  however,  lies  in  acting 
as  a  buffer  between  the  heads  of  the  various  en- 
gineering departments  and  the  city  legislative 
and  administrative  officers.  The  heads  of  depart- 
ments are  thus  free  from  all  annoyance,  and  the 
mayor,  councilmen  and  others  become  accus- 
tomed to  applying  to  a  single  man  for  the  engi- 
neering information  they  require.  It  is  a  great 
deal  better  in  any  organization  for  the  work  of 
one  general  kind  to  be  under  a  single  head,  who 
alone  is  authorized  to  say  anything  about  it. 
This  has  been  demonstrated  repeatedly  in  busi- 
ness affairs,  in  the  management  of  large  railway 
and  manufacturing  companies,  and  in  a  number 
of  important  cities,  and  consequently  only  the 
demands  of  politics  can  account  for  such  an  or- 
ganization as  is  stated  to  exist  in  the  city  men- 
tioned by  the  writer  of  the  letter. 

There  are  few  engineers  who  {lave  the  breadth 
of  view  qualifying  them  to  direct  the  technical 
affairs  of  a  large  city.  The  average  engineering 
specialist  is  rarely  so  qualified,  for  by  training 
and  inclination  he  is  accustomed  to  regard  cer- 
tain branches  in  which  he  is  particularly  inter- 
ested as  of  greater  importance  than  they  prob- 
ably are  and  is  equally  inclined  to  underrate  the 
importance  of  other  branches.  Moreover,  it  is 
generally  the  case  that  a  specialist  has  been  so 
thoroughly  concerned  with  technical  matters  that 
he  has  neglected  the  business  side  of  engineer- 
ing. He  is  an  excellent  man  to  give,  advice  re- 
garding details  of  his  specialty,  but  this  is  no 
reason  for  putting  him  in  a  position  to  criticize 
the  works  of  other  engineers  engaged  in  different 
lines.  In  such  a  municipal  organization  as  that 
mentioned  in  the  letter,  there  is  bound  to  be  more 
or  less  departmental  jealousy,  and  this  feeling 
of  dissatisfaction  between  the  politicians  direct- 
ing the  different  boards  will  be  reflected  by  their 
engineering  assistants.  On  account  of  this  jeal- 
ousy, it  is  not  at  all  unlikely  that  excellent  engi- 
neering suggestions  by  the  technical  head  of  some 
department  would  be  voted  down  by  the  majority 
of  the  proposed  board  of  engineers,  owing  to 
mere  spite.  Theoretically,  this  should  not  occur, 
of  course,  but  those  who  are  familiar  with  the 
feeling  that  sometimes  exists  between  different 
departments  of  large  organizations,  public  and 
private,  will  recognize  in  the  proposed  plan  an 
element  of  danger  of  the  sort  indicated. 


The  writer  of  the  letter  suggests  that  the 
engineers  who  form  such  a  board  and  under- 
take to  criticize  work  of  their  associates,  of  which 
they  know  little  or  nothing,  are  guilty  of  un- 
professional conduct.  This  raises  a  point  con- 
cerning which  there  will  be  marked  differences 
of  opinion.  If  such  an  engineering  board  could 
be  organized  and  its  members  were  to  work  to- 
gether harmoniously,  criticisms  from  ignorant  or 
from  semi-ignorant  members  regarding  certain 
projects  could  not  be  looked  upon  as  unprofes- 
sional but  rather  as  inquiries  for  purposes  of 
information  alone.  It  hardly  seems  probable 
that  any  engineer  would  undertake  of  his  own 
volition  to  vote  against  plans  prepared  by  some- 
body who  knows  more  about  the  subject  than  he 
does.  But  if  jealousy  arises,  either  personal  or 
departmental,  it  is  evident  that  all  hope  of  effi- 
cient progress  in  any  engineering  branch  will  be 
completely  lost.  The  contrast,  therefore,  between 
a  properly  organized  engineering  department  with 
a  city  engineer  at  the  head  of  the  whole  force 
and  such  a  board  of  probably  discordant  members 
as  is  suggested  in  the  letter,  is  strongly  marked. 
Even  assuming  that  each  member  of  that  board 
is  an  expert,  it  is  probable  that  sooner  or  later 
he  will  feel  the  necessity  of  consulting  with  other 
specialists  concerning  some  parts  of  his  work. 
The  suggestion  that  he  should  refer  such  matters 
to  the  people  associated  with  him  on  the  board, 
who  are  less  well  informed  about  them  than  he 
is,  instead  of  to  competent  consulting  engineers, 
is  a  ridiculous  attempt  to  save  money  in  trifles 
by  risking  enormous  losses  in  large  works. 


Comparing  Estimates  with  Construction  Costs. 


Few  duties  are  more  instructive  in  engineering 
practice  than  the  comparison  of  estimates  with  the 
actual  construction  expenses  relentlessly  added  by 
each  day's  progress  from  the  beginning  to  the 
completion  of  the  work  in  hand.  The  task  is  sure 
to  be  a  pleasant  one  if  the  totals  fall  below  the 
anticipated  amounts,  but  in  so  many  instances 
changed  conditions  or  inaccurate  forecasts 
modify  the  results  expected  or  secured,  that  an 
engineer  would  be  more  than  human  if  he  did  not 
feel  the  temptation  to  postpone  the  rigid  com- 
parison of  early  figures  with  late  experience.  In 
actual  work  it  is  almost  always  necessary  to  ex- 
plain increases  in  grand  totals  to  the  financial 
powers  back  of  the  enterprise,  but  this  is  not 
the  point  at  issue.  The  question  which  ought  to 
be  faced  fairly  and  squarely  is,  how  the  results  in 
detail  check  with  the  detailed  estimates,  and  what 
are  the  causes  of  discrepancies. 

If  field  notes  are  kept  with  sufficient  care  in  ex- 
planation of  unexpected  changes  in  working  con- 
ditions the  problem  ought  to  be  a  simple  one.  Pre- 
sumably the  original  estimates  and  the  contract 
prices  will  be  properly  filed  at  headquarters. 
When  a  job  diary  is  posted  from  day  to  day  with 
records  of  all  important  decisions  of  the  super- 
visory engineers,  agreements  modified  by  con- 
sultation with  contractors,  delays  in  shipments,  un- 
foreseen obstacles  in  excavation  and  the  like,  the 
comparison  of  estimates  and  costs  becomes  an 
easy  task,  as  far  as  explaining  discrepancies  is 
concerned.  Errors  of  judgment  are  liable  to 
occur  in  the  most  carefully  prepared  estimates, 
and  the  detection  of  these  by  stripping  off  alt 
other  uncertainties  in  comparison  is  the  most 
valuable  aid  toward  more  accurate  judgments  in 
future  work.  It  is  decidedly  worth  while  to  know 
the  unit  costs  of  every  large  enterprise  and 
most  small  construction  jobs,  even  at  the  ex- 
pense of  a  certain  amount  of  clerical  work.  wJiic':? 
at  times  proves  irksome.  It  is  not  enough  to  ap-' 
prehend  the  probable  limits  of  a  prospective  cost 
range.  Excavation,  stripping  of  land,  pole  erec- 
tion, blasting,  fills- and  many  other  constructional 
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activities  all.  vary  ia  unit  costs  according  to  con- 
ditions, and  it  is  unquestionably  valuable  to  be 
able  to  estimate  such  work  with  reasonable  accu- 
racy as  checked  by  previous  jobs. 

If  it  is  important  for  the  engineer  to  verify 
his  estimates  with  the  actual  results  in  cost  de- 
tails, it  is  equally  essential  for  the  client  to  ap- 
preciate that  perfectly  legitimate  reasons  may 
occur  to  change  the  original  figures  without  in 
the  least  impairing  the  reputation  of  the  engineer 
himself.  When  a  client  does  not  possess  the 
mental  breadth  to  realize  the  effect  of  conditions 
which  could  not  have  been  foreseen,  nothing  is  to 
be  gained  by  volunteering  explanations  of  why 
detailed  items  varied  so  widely  in  the  actual  costs, 
while  the  totals  were  close  to  those  secured  in  the  ' 
work.  It  is  a  personal  matter  for  the  engineer 
to  determine,  of  course,  how  far  it  may  be  wise 
to  offer  explanations  of  this  kind.  Times  are 
when  they  are  asked  for  and  appreciated  when 
presented,  but  whether  they  are  called  for  or  not, 
every  far-sighted  engineer  will  check  up  the  fig- 
ures in  the  privacy  of  his  office  and  will  realize 
the  immense  importance  of  full  memoranda  as  the 
job  progresses. 


The  ImproTements  in  the  St.  Mary's  River. 


The  improvement  of  the  West  Neebish  chan- 
nel of  the  St.  Mary's  River,  which  is  described 
at  length  in  this  and  the  preceding  issue  of 
The  Engineering  Record,  affects  a  greater  total 
tonnnage  of  shipping  than  any  other  similar  work 
that  has  been  undertaken  in  recent  years  by 
the  general  government  The  traffic  between 
Lake  Superior  and  the  other  Great  Lakes  has 
increased  at  a  truly  remarkable  rate  in  recent 
years,  the  net  total  of  this  traffic  being  nearly 
5.2,000,000  tons  in  1906,  as  compared  with  a  net 
aggregate  of  approximately  19.000,000  tons  in 
1897.  This  rate  of  increase  has  been  particularly 
great  since  the  opening  of  the  iron  mines  in  the 
Messabe  Range  at  the  head  of  Lake  Superior, 
although  the  traffic  in  coal,  general  merchandise, 
grain  and  grain  products  is  proportionately  as 
much  heavier  each  year,  due  to  the  rapid  de- 
velo()ment  of  the  vast  agricultural  region  tri- 
butary to  Lake  Superior.  Furthermore,  it  may 
certainly  be  expected  that  the  present  rate  of 
increase  will  be  maintained,  and  probably  given 
considerable  acceleration  during  the  next  few 
years  as  the  scope  of  various  enterprijes  at 
the  head  of  the  lakes  is  broadened  and  as  new 
industries  now  under  construction  in  that  lo- 
cality are  placed  in  operation. 

The  narrow  tortuous  course  of  the  St.  Mary's 
River,  through  which  this  great  volume  of  traffic 
is  required  to  pass  in  leaving  or  in  entering 
Lake  Superior,  and  the  rapids  in  that  river,  have 
necessitated  some  exceedingly  broad  and  ex- 
pensive improvements.  These  have  been  car- 
ried on  as  rapidly  as  practicable,  but,  in  gen- 
eral, have  never  kept  pace  with  the  increase  in 
traffic  sufficiently  to  permit  vessels  of  the  most 
desirable  sizes  to  be  used.  The  work  that  has 
been  done  at  the  rapids  consists  of  a  lock  on 
the  Canadian  side  and  two  locks  on  the  Ameri- 
can side,  together  with  approaches  to  these  locks. 
The  latter  passed  22.155  vessels  in  the  season 
of  1906,  and  during  June  of  this  year  3,134  ves- 
sels were  locked  through  them.  While  they 
are  capable  at  present  of  handling  this  great 
traffic,  at  the  existing  rate  of  increase  their 
capacity  will  soon  be  entirely  inadequate.  Plans 
for  a  third  lock  on  the  American  side  have 
been  made,  and  the  construction  of  this  lock 
will  be  started  within  a  year,  but  it  can  scarcely 
be  finished  before  the  traffic  becomes  greater 
than  can  be  passed  satisfactorily  through  the 
existing    lock*. 

The  work  that  has  been  done  in  the  past  in  im- 


proving the  channels  of  the  St,  Mary's  River 
below  the  locks  is  briefly  outlined,  and  the  work 
now  under  way  on  those  channels  is  taken  up 
in  detail,  in  the  description  to  which  reference 
has  been  made.  From  this  description  it  is 
evident  that  the  opening  of  the  West  Neebish 
channel  will  practically  complete  such  work  in 
the  river  below  the  locks  until  the  depth  of 
water  in  various  other  channels  and  harbors 
of  the  Great  Lakes  is  increased.  Even  at  that 
time  the  improvements  which  will  then  be  re- 
quired in  the  St.  Mary's  River  can  readily  be 
carried  on  without  interfering  with  traffic.  The 
most  desirable  feature  of  this  new  channel  on 
the  west  side  of  Neebish  Island,  however,  is 
that  after  it  is  in  use  a  practically  double  sail- 
ing course  will  be  available  from  the  locks  at 
the  head  of  the  river  to  the  mouth  of  the 
latter  in  I^ke  Huron.  That  is  to  s,iy,  where 
two  channels  do  not  exist  the  single  channel 
is  either  naturally  wide  enough  or  has  been 
widened  and  deepened  so  the  upbound  and  the 
downbound  traffic  may  be  separated  entirely. 
The  downbound  traffic  going  with  the  swift 
current  of  fthe  river  will  then  be  allowed  to  take 
the  right-hand  course,  including  the  straighter 
route  offered  by  the  West  Neebish  channel, 
while  the  upbound  traffic  will  use  the  more 
crooked  route  around  the  east  side  of  Neebish 
Island.  The  value  to  the  heavy  traffic  in  the 
river  of  the  double  sailing  course  thus  made 
possible  by  the.  completion  of  the  West  Neebish 
channel  can  scarcely  be  overestimated,  and  the 
opening  of  the  latter  will  certainly  be  fol- 
lowed by  a  greatly  increased  traffic  tonnage 
through  St.  Mary's  River,  due  as  much  to  the 
possibility  of  operating  the  existing  vessels  to 
greater  seasonal  capacities  as  to  the  addition 
of  new  vessels  to  service. 


The   Superstructure  of  the   Quebec  Bridge. 


Unusual  interest  attaches  to  the  articles  now 
appearing  in  The  Engineering  Record  describ- 
ing fully  the  principal  details  of  the  Quebec 
1,800  ft.  cantilever.  A  detailed  account  of  the 
structural  work  of  a  large  steel  bridge,  or  other 
similar  work,  is  not  at  the  present  time,  gen- 
erally speaking,  a  matter  to  which  it  is  worth 
while  to  call  special  attention,  but  the  Quebec 
cantilever  is  the  longest  span  steel  bridge  of 
any  type  yet  constructed,  and  the  arrangements 
of  its  details  are  necessarily  unusual  in  order 
to  meet  the  extraordinary  stress  conditions  ex- 
isting in  such  a  great  structure.  It  is  suffi- 
ciently remarkable  to  have  the  main  column  be- 
tween the  anchor  and  cantilever  arms  315  ft. 
long,  but  when  it  is  borne  in  mind  that  such 
a  member  may  have  to  carry  a  total  load  of 
10,000,000  lb.  or  more,  chiefly  conveyed  to  it 
by  pins  at  its  upper  end,  it  is  easy  to  realize 
that  provision  must  be  made  for  extraordinary 
conditions. 

Before  giving  attention  particularly  to  the 
main  details  of  this  structure,  it  is  worth  while 
to  consider  some  of  the  principle  features  of 
its  design.  It  is  now  well  established  that  it 
is  in  general  economical  to  make  the  length  of 
the  suspended  span  about  one  half  of  the  main 
cantilever  opening.  In  long  spans,  however, 
conditions  resulting  from  the  erection  of  a  long 
cantilever  arm  may  render  it  judicious  to  de- 
crease the  length  of  the  suspended  span,  and 
in  the  present  instance  it  was  made  three- 
eighths  instead  of  one-half  of  the  1,800  ft.  open- 
ing. It  is  probable  that  there  would  be  econ- 
omy of  material .  with  the  greater  length,  but 
the  difficulties  of  design  and  manufacture  in 
making  provision  for  the  correspondingly  in- 
creased erection  stresses  might  easily  balance 
or  overbalance  any  small  saving  of  material. 


It  is  interesting  to  observe  that  the  width 
of  the  structure  between  centers  of  trusses,  67 
ft.,  is  practically  one  twenty-seventh  of  the  main 
cantilever  span.  This  width  of  structure  in- 
sures a  lateral  stiffness  essentially  equivalent  to 
that  of  a  simply  supported  truss  span  of  the 
same  Icngfth  and  loading,  whose  transverse  width 
between  centers  of  trusses  is  one-eighthteenth 
of  the  span  length.  This  measure  of  lateral 
stability  for  a  cantilever  sp.nn  was  first  estab- 
lished in  connection  with  the  design  of  the 
Red  Rock  cantilever,  a  structure  also  built  by 
the   Phoenix    Bridge   Co. 

The  system  of  web  bracing  for  this  great 
cantilever  structure,  315  ft.  deep  over  the  main 
piers,  is  a  single  system  with  subdivided  main 
panels  making  the  subdivided  panel  length 
56.25  ft.  The  plan  of  subdivision  makes  the 
secondary  members  compression  and  is  similar 
to  that  used  in  many  of  the  longer  spans  de- 
signed and  built  by  the  Phcenix  Bridge  Co. 
It  secures  a  most  effective  web  system  in  which 
no  ambiguity  or  statical  indctermination  exists. 
Only  one  serious  question  arises  with  this  ar- 
rangement, and  that  is,  why  the  entire  shear 
of  the  cantilever  and  anchor  arms  is  carried 
to  the  top  of  the  great  center  post,  instead  of 
transmitting  it  down  to  the  bottom  of  the  same 
post  by  an  inclined  compression  meinber  meet- 
ing the  top  chord  two  panel  lengths  from  the 
top  of  the  center  post.  The  comparatively 
small  depth  of  truss  at  the  extremities  of  the 
anchor  and  cantilever  arms  gives  an  econo- 
mical angle  of  inclination  to  the  inclined  web 
members  of  those  portions  of  the  trusses,  but 
the  angle  becomes  far  less  economical  as  the 
main   center   post   is    approached. 

The  massive  character  of  the  individual  mem- 
bers and  of  their  details  can  scarcely  be  realized, 
even  with  the  comprehensive  description  given 
in  The  Engineering  Record,  except  by  those 
familiar  with  the  corresponding  members  and 
details  of  some  of  the  largest  ordinary  spans 
yet  constructed.  It  is  obvious  that  a  suitable 
arrangement  of  the  details  at  the  intersection 
points  of  the  chords  and  web  members,  has 
been  reached  only  after  the  most  careful  con- 
sideration of  all  the  ends  to  be  obtained  in 
the  design.  Central  intersections  in  such  a  great 
structure  are  absolutely  essential  for  the  elimin- 
ation of  objectionable  secondary  stresses,  and 
they  could  only  be  secured  by  a  massiveness  of 
details  which  is  unprecedented  in  bridge  con- 
struction. The  system  used  can  •  be  properly 
called  pin-connected  and  yet  so  much  extra- 
ordinarily massive  riveted  work  is  found  that 
an  advocate  of  riveted  joints  could  claim  that 
the  trusses  are  built  as  much  on  the  riveted 
type  as  pin-connected,  if  not  more  so.  As  a 
matter  of  fact,  the  plans  show  the  trusses  to 
be  an  admirable  developement  of  both  pin  and 
riveted  work  to  meet  the  exigencies  of  this 
particular  structure.  They  further  conclusively 
demonstrate  that  the  single  web  system  may 
be  successfully  applied  in  a  highly  satisfactory 
manner  to  the  longest  span  of  truss  work  yet 
contemplated. 

The  Quebec  Bridge,  therefore,  is  a  most  in- 
teresting exhibition  of  modern  structural  de- 
sign of  the  most  advanced  type,  in  its  appli- 
cation to  a  railway  bridge  structure  of  a  span 
so  great  that  it  was  a  question  whether  the 
stiffened  suspension  system  should  not  be  em-  • 
ployed.  The  degree  of  excellence  to  which  shop 
work  of  this  class  has  been  developed  is  ef- 
fectively shown  by  the  fact  that  these  great 
bridge  members  were  never  assembled  after 
fabrication  in  the  shop  until  they  were  placed 
in  the  actual  structure  with  complete  accuracy. 
This  is  in  marked  contrast  to  the  system  of 
construction  of  the  Forth  Bridge,  for  which 
shops   were  actually  equipped  and   put  in  com- 
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mission  at  the  bridge  site  in  order  to  accomplish 
the  fabrication,  as  it  were,  of  each  member 
in  its   actual  place  in  the  completed   structure. 


Notes  and  Comments. 


The  Hell  Gate  Bridge  Plans  for  the  Penn- 
sylvania R.  R.  structure  connecting  Long  Island 
and  the  Borough  of  the  Bronx  have  been  re- 
jected by  the  Municipal  Art  Commission  of  New 
York.  .  This  structure  as  planned  was  illustrated 
in  The  Engineering  Record  of  June  i,  and  in 
a  later  issue  it  was  stated  that  the  Art  Com- 
mission might  request  a  modification  of  the 
architectural  treatment.  In  its  report  the  Com- 
mission states  that  it  is  quite  ready  to  accept 
the  judgment  of  the  designing  engineer  on  all 
engineering  or  structural  questions,  but  the  as 
tempt  to  give  decoration  to  the  towers  and  to 
the  bases  of  the  towers  is  considered  unsatis- 
factory from  an  artistic  point  of  view.  The 
report  reads:  "Your  committee  cannot  approve 
these  decorative  features  as  they  would  have 
been  ready  to  approve  a  strictly  utilitarian  con- 
struction, or,  better  still,  a  scheme  of  ornamen- 
tation which  would  seem  to  them  artistic  and 
appropriate.  They,  therefore,  recommend  dis- 
approval of  the  plans  without  prejudice  to  their 
re-submission  with  a  different  treatment  of  the 
towers  and  their  bases."  In  this  connection  it 
might  be  added  that  the  "Builder,"  the  leading 
British  architectural  journal,  has  also  found 
fault  with  the  architectural  treatment  of  the 
structure. 


An  Electrolysis  Controversy  of  considerable 
interest  recently  took  place  before  a  committee 
of  the  British  House  of  Commons,  which  was 
listening  to  arguments  for  and  against  a  bill  in- 
troduced in  favor  of  the  North  Metropolitan 
Electric  Supply  Co.  The  Metropolitan  Water 
Board  insisted  that  this  bill  should  in  no  way 
exempt  the  company  from  responsibility  "for 
causing  injury  to  underground  conduits  and 
other  structures  by  electrolysis.  The  electric 
company  produced  experts  who  testified  that 
there  was  absolutely  no  danger  of  electrolysis 
from  works  such  as  the  company  proposed  to 
construct.  The  committee  finally  decided  that, 
this  being  the  case,  there  was  no  reason  why  the 
Metropolitan  Water  Board  should  not  be  pro- 
tected in  the  manner  it  wished  and  accordingly 
inserted  the  clause  desired.  It  is  understood  that, 
in  spite  of  the  electric  company's  assertion  that 
it  would  cause  no  harm,  the  presence  of  this 
clause  is  a  source  of  considerable  annoyance.  It 
seems  unfortunate  that  British  electrical  corpor- 
ations continue  to  fight  attempts  to  get  a  better 
knowledge  of  electrolysis  and  the  methods  of 
providing  a  protection  against  it.  In  Germany 
the  contrary  is  the  case.  There  the  Association 
of  Gas  and  Water  Engineers,  which  has  been 
carrying  on  art  investigation  of  electrolysis  for 
many  years,  has  been  joined  by  the  Association 
of  Industrial  Electrical  Engineers  and  the  Asso- 
ciation of  Tram  and  Light  Railway  Proprietors, 
in  a  joint  committee  to  carry  on  the  researches 
begun  by  the  society  first  named.  There  is  no 
attempt  made  in  Germany  to  ridicule  the  effects 
of  stray  electric  currents,  but,  on  the  contrary, 
the  companies  responsible  for  these  wandering 
currents  acknowledge  their  obligations  and  are 
doing  their  best  to  remedy  the  troubles.  Such  a 
course  has  been  followed  in  a  number  of  Ameri- 
can cities,  but  up  to  the  present  time  it  has  not 
found  favor  in  Great  Britain. 
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terest  to  many  readers.  The  tests  were  begun 
with  a  Heine  water-tube  boiler  of  210-h.p.  hav- 
ing a  Green  chain  grate  stoker  and  induced 
draft  in  the  furnace.  The  lower  tubes  of  the 
boiler  have  been  covered  for  two-thirds  of  their 
length  with  a  special  tile,  making  a  roof  in  the 
furnace.  Over  a  hundred  tests  have  been  made 
with  soft  coal,  each  of  8  to  10  hr.  duration. 
With  this  setting  no  smoke  has  been  caused 
during  the  operation  of  the  boiler  after  the 
fires  were  once  well  started.  A  series  of  tests 
is  now  in  progress  with  two  types  of  heat- 
ing boilers,  using  anthracite  and  bituminous  coal, 
coke  and  briquettes.  In  all  tests  the  technologic 
branch  of  the  United  States  Geological  Survey 
is  co-operating.  Prof.  Breckenridge  is  of  the 
impression  that  the  smoke  nuisance  will  be  cured 
mainly  by  using  mechanical  stokers  suited  to  the 
local  coals,  but  the  stoker  must  be  combined 
with  the  proper  furnace  details  to  fit  the  coal 
used.  Uniformity  in  the  size  of  coal  will  be  of 
material  help.  Where  hand  firing  is  adopted, 
careful  firing,  which  is  unusual,  will  cut  down 
the  smoke  at  least  one-half.  Details  of  the  ex- 
periments and  a  complete  description  of  several 
boiler  settings  which  have  operated  without 
smoke  for  more  than  two  years  will  be  printed 
in  a  bulletin  of  the  Engineering  Experiment 
Station  to  appear  arly  this  Fall. 


Public  Improvements  in  the  Boston  Metro- 
politan District  are  to  be  investigated  by  a  com- 
mission consisting  of  three  members  appointed 
by  the  governor  and  two  by  the  mayor,  these 
men  to  be  "skilled  in  finance,  commerce,  indus- 
try, transportation,  real  estate  matters,  architec- 
ture, engineering,  civic  administration  and  law," 
acccording  to  the  law  authorizing  the  appoint- 
ment of  the  commission.  The  commission  is 
authorized  to  investigate  the  advisability  of  any 
works  in  the  district  which,  in  its  opinion,  will 
tend  to  the  convenience  of  the  people,  the  de- 
velopment of  local  business,  the  beautifying  of 
the  district,  or  its  improvement  as  a  place  of 
residence.  It  may  also  consider  the  establish- 
ment of  intercommunicating  highways  between  the 
cities  and  towns  of  the  district,  the  control  of 
traffic,  the  location  of  docks  and  terminals  and 
other  matters  of  this  nature.  The  members  of 
the  commission,  among  whom  Mr.  Desmond 
Fitzgerald  is  included,  serve  without  pay,  but 
the  commission  may  spend  any  sum  up  to  $25,- 
000  for  clerical  and  other  services.  It  will  be 
noticed  that  the  commission  is  essentially  one 
of  investigation,  its  powers  in  this  direction  be- 
ing limitless,  whereas  it  has  no  authority  to 
execute  anything.  The  appointment  of  the  com- 
mission is  particularly  interesting  in  view  of 
the  somewhat  similar  action  recently  taken  by 
the  Local  Government  Board  of  Great  Britain, 
and  the  appointment  of  a  committee  by  the  Royal 
Institute  of  British  Architects  to  report  on  the 
sesthetic  development  of  suburban  tracts.  It  is 
becoming  evident  in  all  large  cities  that  the 
time  has  been  reached  when  a  careful  planning 
of  the  development  of  all  outlying  districts  is 
important,  not  only  from  an  engineering  point 
of  view,  but  also  for  the  best  commercial  and 
artistic  growth  of  the  suburbs.  This  is  a  mat- 
ter to-which  Mr.  Nelson  P.  Lewis,  chief  engineer 
of  the  Board  of  Estimate  and  Apportionment  of 
New  York  City,  has  several  times  called  atten- 
tion  in   his   official   reports. 


The  Smokeless  Combustion  Experiments 
with  Illinois  coal  which  Prof.  L.  P.  Brecken- 
ridge is  conducting  at  the  Engineering  Experi- 
ment Station  of  the  University  of  Illinois  have 
attracted  so  much  attention  that  the  following 
notes  concerning   them    will   probably  be   of   in- 


Injuries  to  Workmen  engaged  in  rock  ex- 
cavation by  the  explosion  of  charges  which  have 
not  been  fired  properly,  occur  so  often  that  it 
is  rather  surprising  contractors  do  not  instruct 
their  foremen  to  use  the  utmost  care  to  pre- 
vent such  accidents.  The  law  governing  these 
occurrences  in  most  States  was  stated  late- 
ly by  the  Minnesota  Supreme  Court  in  the  case 
of  Carlson  v.  James   Forrestal   Co.,   112  N.   W. 
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Rep.,  636.  In  this  case  the  general  foreman 
in  charge  of  the  work  of  excavation  for  the 
foundations  of  a  building  directed  a  blasting 
crew  to  go  to  another  part  of  the  foundation. 
He  directed  a  certain  workman,  the  plaintiff  in 
the  case,  to  clear  the  ice  and  snow  out  of  a 
hole  which  had  been  drilled  in  the  rock  by 
other  men,  and  this  workman  was  injured  by 
the  explosion  of  a  charge  of  dynamite  left  there 
unexploded  when  a  group  of  holes  had  been  fired 
electrically.  In  this  case  the  company  itself  was 
not  considered  negligent  in  its  manner  of  con- 
ducting the  blasting,  or  in  allowing  the  work 
to  get  into  the  condition  which  existed.  Never- 
theless, as  a  matter  of  law,  the  general  forer 
man  was  a  vice-principal,  charged  with  an  abso- 
lute duty  to  exercise  proper  care  to  provide  a 
reasonably  safe  place  for  the  men  to  work. 
The  jury  found  that  the  foreman  did  not  ex- 
ercise such  care  in  making  a  reasonable  exam- 
ination to  ascertain  if  all  of  the  charges  had  been 
exploded,  and  the  accident  was  the  proximate 
result  of  this  negligence.  Under  such  circum- 
stances, the  court  rules,  the  defendant  was  re- 
sponsible for  the  injury  to  the  workmen,  and 
it  affirmed  the  verdict  of  $8,000  which  he  re- 
ceived in  the  trial  court.  This  is  practically  the 
decision  rendered  in  so  many  States  that  it  may 
l>e  accepted  as  practically  universal  throughout 
the  country,  and  indicates  that  some  general  rules 
might  very  properly  be  drawn  up  for  the  guid- 
ance of  foremen  in  charge  of  blasting  oper- 
ations and  cleaning  up  after  explosions. 


The  Drainage  Works  of  New  Orleans  from 
time  to  time  arouse  more  or  less  criticism  from 
residents  of  that  city,  which  seems  to  be  based 
on  the  supposition  that  a  drainage  system  can 
accomplish  the   impossible.     Few  cities  are  sit- 
uated   like    New    Orleans.     The    surface    water 
which  has  to  be  handled  there  accumulates  during 
and  after  heavy  rainfalls  in  very  large  amounts, 
unless  means  exist  for  conveying  it  away  rapidly. 
The   drainage  system   has   been   constructed    for 
the  latter  purpose,  and  where  it  operates  under 
the   conditions   which   were   assumed    to   govern 
the  work  when  the  plans  were  prepared,  it  gives 
complete    satisfaction.      It   goes    without    saying, 
however,  that  if  the  inlets  to  the  drainage  canals 
are  allowed  to  become   clogged   with   trash   and 
refuse,  the  water  which  accumulates  in  the  gut- 
ters cannot  enter  the  inlets  at  the  proper   rate, 
and  consequently  must  flow  over  the  surface  of 
the  street  until  s.ome  better  escape  for  it  is  found. 
This  occurs  from  time  to  time  in  the  city  and 
gives  rise  to  complaints  that  the  drainage  works 
are  inadequate  for  their  purpose.     The  contrary 
is  really  the  case,  for  the  trouble  is  due  to  failure 
to  keep  the  streets  and  gutters  clean.     This  is 
no  fault  of  the  Street  Cleaning  Department,  for 
it  has  less  than  $200,000  to  spend  annually  for 
the  purpose,  which  is  less  than  a  quarter  of  the 
sum  really  needed  for  the  removal  of  dirt  and 
rubbish   in  a   fairly  satisfactory   manner,   partic- 
ularly in  view  of  the   fact  that  in  some  parts 
of  New  Orleans  it  has  long  been  customary  to 
throw    refuse    directly    into    the    streets.      Com- 
plaint has  occasionally  been  made,  also,  that  the 
drainage   works   were   not  of   the   highest   type, 
and  that  some  of  the  open  canals  should  be  lined 
and   roofed.     Lining  and   covering  are  certainly 
desirable   improvements,   but   in   view  of  the   fi- 
nancial condition  of  the  city  it  was  unquestion- 
ably good   public   policy   to   carry   out   the   con- 
struction  in  the  manner  that  has  been  pursued. 
There   has   been    trouble   in    some    parts   of    the 
city  due  to  flooding  of  streets,  but   relief  from 
this   situation   will   come   much   more   quickly   if 
the  people  will  keep  trash  out  of  the  streets  and 
avoid  such  public  criticisms  of  the  Sewerage  and 
Water   Bo.ird   as   tend  to   increase  the   difficulty 
of    selling   bonds    for    continuing    the    improve- 
ments. 
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THE     KERN     RIVER     NO.    1     POWER     PLANT     OF     THE     EDISON 
ELECTRIC    CO.,    LOS    ANGELES;    PART    I. 

By   C.    W.    Whitney. 

at  that  point.    The  tail  race  of  the  station  is  de- 


The  Pacific  Coast,  California  in  particular,  has 
won  a  goodly  amount  of  renown  in  engineering 
circles  because  of  its  many  note-worthy  hydro- 
electric power  plants  and  its  long-distance  trans- 
mission systems.  Going  back  14  years  to  the 
noted  historical  work  at  Redlands  and  Pomona, 
practically  all  the  improvements  in  hydraulic  de- 
sign in  coimection  with  high-head  plants  that  , 
have  stood  the  test  of  time  and  which  mark  the 
best  practice  of  to-day  have  been  evolved  in  con- 
nection with  the  California  water  power  plants. 
Substantially  the  same  may  be  said  regarding 
transmission  work;  and,  although  the  record  for 
highest  voltage  has  been  surpassed  quite  recently 
in  Michigan,  the  Golden  State  still  operates  suc- 
cessfully the  longest  lines  on  the  continent 

With  this  excellent  record  of  pioneer  work,  and 
with  many  modem  efficient  plants  now  in  con- 
tinuous operation,  it  is  interesting  to  note  the  im- 
provements or  innovations  incorporated  in  the 
design  of  any  new  plant  The  Edison  Electric 
Co.,  of  Los  Angeles,  has  just  completed  and 
placed  in  operation  a  station  on  Kern  River, 
which,  while  not  surpassing  any  previous  records 
of  high  head  utilized  or  length  of  transmission, 
does  employ  in  its  construction  many  distinguish- 
ing features,  some  of  which  are  distinct  depar- 
tures from  previous  practice. 

In  capacity,  the  Kern  River  No.  i  power  plant 
equals  the  rated  capacity,  20,000  kw.,  of  the  larg- 
est impulse  wheel  plant  previously  in  operation 
and  in  overload  capacity  surpasses  it  Its  gravity 
conduit,  constructed  almost  entirely  of  tunnels 
excavated  through  the  mountains,  is  the  most  per- 
manent and  costly  hydraulic  waterway  in  the 
country.  The  pressure  main  driven  in  the  form  of 
a  tunnel  down  the  mountain  slope  is  probably  the 
most  unique  feature  of  the  installation  and  is  a 
decided  innovation  in  power  plant  construction. 
The  water  wheels  embody  new  features  in  the 
design  of  buckets,  nozzles  and  governors.  In  the 
electrical  details  of  the  station  is  incorporated  the 
most  modem  apparatus.  The  transmission  line 
is  at  present  operated  at  60,000  volts  and  will  be 
raised  later  to  75,000.  The  length  of  transmission, 
117  miles,  is  exceeded  in  but  few  instances  and 
the  steel  towers  and  insulators  are  of  special  de- 
sign. 

Considered  in  its  entirety,  or  as  to  its  several  con- 
spicuous component  parts  individually,  the  Kern 
River  No.  l  station  typifies  the  latest  modern 
practice  in  hydro-electric  power  plant  design  and 
makes  timely  the  following  descriptive  data.  A 
general  description  of  the  plant  while  it  was  under 
construction  was  given  in  The  Engineering  Rec- 
ord of  March  18,  1905,  and  in  the  issues  of  Feb- 
ruary 25  and  March  11  of  the  same  year  the  other 
plants  of  this  company  were  discussed. 

General  Description. — The  Kern  River  is  the 
southernmost  large  tributary  of  the  San  Joaquin 
River  and  has  its  head  in  the  snow-covered  slopes 
of  Mt  Whitney,  and  neighboring  peaks  of  the 
Sierra  Nevada  Mts.  Water  for  the  plant  is  di- 
verted at  a  point  1/2  mile  below  Democrat  Springs 
in  Kern  County  and  about  14  miles  up  the  river 
from  the  mouth  of  the  canyon.  An  hydraulic  con- 
duit consisting  almost  entirely  of  a  series  of  tun- 
nels approximately  9  miles  in  length  conveys  the 
water  through  the  mountains  on  the  south  side 
of  the  river  to  a  forebay  at  a  point  about  900  ft 
above  the  river  and  about  2  miles  from  the  mouth 
of  the  canyon  where  the  plant  of  the  Power, 
Transit  and  Light  Co.,  of  Bakersfield,  is  located. 
From  the  forebay  the  force  main  is  carried  down 
to  the  power  house  in  an  inclined  tunnel. 

The  power  house  is  located  on  tbe  bank  of  the 
river  directly  opposite  the  intake  for  the  Bakers- 
field  plant  and  at  an  elevation  of  about  20  ft 
above  the  ordinary  high  water  level  of  the  stream 


signed  to  deliver  the  water  to  the  river  imme- 
diately above  the  diversion  point  of  the  Bakers- 
field  plant  The  transmission  line  is  carried  down 
the  Kem  Canyon  and  across  country  to  Los 
Angeles,  117  miles  distant 

Diverting  Dam. — The  dam  which  is  built  to  di- 
vert the  water  from  the  Kern  River  into  the  hy- 
draulic conduits  is  placed  on  bed  rock  and  is  car- 
ried up  to  a  point  1.25  ft.  above  the  flow  line  in 
the  tunnel  conduit,  thus  insuring  a  constant  supply 
as  long  as  the  reservoir  created  by  the  dam  is 
kept  filled.  In  excavating  for  the  dam,  bed  rock 
was  found  to  exist  at  varying  depths,  the  deepest 
portions  being  at  the  south  end  at  about  35  ft  be- 
low the  stream  bed.  A  cofferdam  was  built  to  di- 
vert the  river  during  the  construction  and  while 
the  fill  overlying  the  bed  rock  was  excavated. 
Trenches  were  then  cut  in  the  bed  rock  and  holes 
bored  in  which  steel  bars  were  driven  in  two 
rows  across  the  canyon.    The  first  layers  of  con- 


trolling gates  operated  by  means  of  hydraulic  cyl- 
inders. In  order  to  prevent  contraction  as  the 
water  enters  and  to  afford  sufficient  screen  area 
to  admit  the  water,  the  tunnel  is  widened  out  at 
the  entrance  to  16  ft.  6  in.  The  screens  or 
grizzlies  are  made  of  slanting  bars  and  extend 
both  in  front  and  on  the  side  of  the  controlling 
gate.  The  bars  are  1/2x3  in.  and  are  spaced  on 
edge  3  in.  between  centers  by  means  of  2!4-in. 
thimbles,  the  thimble  rods  being  4  ft  apart  The 
screen  is  20  ft  long  on  the  slant  and  8  ft  high  and 
is  supported  on  4-in.  cast  iron  pillars.  Behind  the 
screen  and  just  above  the  gate  is  a  10- ft  platform 
on  to  which  can  be  raked  any  detritus  caught  by 
the  screen.  The  grade  at  the  entrance  of  the  tun- 
nel is  increased  above  the  normal  so  as  to  excel- 
lerate  the  water  from  its  state  of  rest  above  the 
intake  to  normal  velocity  in  the  tunnel  below. 

Another  important  feature  of  the  head  works 
is  the  drainage  or  sluicing  tunnel,  365  ft  in  length, 
that  is  driven  through  bed  rock  below  the  intake  at 
the  south  end  of  the  dam,  penetrating  to  the  bot- 
tom of  the  reservoir  above  the  diverting  dam.  A 
heavy  grizzly  built  of  yo-lb.  T-rails  protects  the 
entrance  of  this  tunnel  and  behind  are  two  gates 
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Crete  were  placed  on  the  bed  rock  and  secured  to 
it  by  means  of  the  trenches  and  the  steel  bars. 
Cyclopean  concrete  was  the  material  of  construc- 
tion, the  rock  used  being  the  granite"  found  in  the 
canyon.  Many  of  the  rocks  were  of  large  size, 
some  weighing  several  tons  each.  About  1,500  cu. 
yds.  of  material  was  placed  in  the  foundation, 
and  3,500  cu.  yds.  in  the  dam  proper. 

The  form  of  the  dam  is  the  overflow  type  as 
shown  in  the  accompanying  illustration.  Its 
length  on  the  crest  is  203.56  ft  and  its  height 
above  ordinary  water  level  in  the  river  about  20 
ft  At  the  base  in  the  widest  part  it  is  52.81 
ft.  wide.  The  crest  has  a  small  angle  with  the 
horizontal  and  is  7  ft.  in  width.  The  crest  and 
lower  face  were  designed  so  as  to  give  a  true 
hydraulic  curve  to  the  water  overflowing  and  to 
attain  this  end  the  top  15  ft  of  the  face  was  built 
with  a  batter  of  i  to  I  so  as  to  allow  an  air  space 
under  the  water.  The  theory  of  the  design  is 
that  air  will  enter  this  space  under  the  water 
from  the  'ends  of  the  dam  and  that  enough  will 
be  carried  down  with  the  water  to  form  an  air 
cushion.  With  2  or  3  ft  of  water  flowing  over  the 
dam  a  very  smooth  surface  is  presented.  Below 
the  45  deg.  battisr  the  down-stream  face  has  a 
radius  of  100  ft  The  up-stream  face  has  a  batter 
of  J^  of  an  inch  to  a  foot. 

Headworks. — The  head  or  diversion  works  of 
the  gravity  conduit  consist  of  an  enlarged  or 
widened  section   of  the  intake  tunnel   with   con- 


operated  by  hydraulic  cylinders,  by  means  of  which 
the  tunnel  can  be  closed  or  opened  as  desired. 
The  drainage  tunnel  was  first  used  to  divert  the 
water  from  above  the  site  of  the  dam  during  its 
construction  to  the  river  at  a  point  some  distance 
below  the  headworks.  Its  permanent  purpose  will 
be  to  sluice  out  at  such  intervals  as  may  be  nec- 
essary, any  accumulation  of  silt  collecting  in  the 
reservoir  above  the  dam.  The  gates  of  this  drain- 
age tunnel  are  constructed  for  operation  under 
pressure  varying  from  35  to  45  ft,  depending  on 
the  quantity  of  water  flowing  over  the  dam,  the 
hydraulic  cylinders  for  the  gate  being  designed 
to  move  them  under  a  head  of  20  ft.  of  water 
over  the  dam,  should  a  flood  of  this  magnitude 
ever  occur. 

Each  of  the  gate  openings  is  8  ft  10^  in.  high 
and  3  ft.  8  in.  wide,  the  side  frames  being  of  cast- 
iron  and  the  sill  a  loxio54-in-  redwood  timber. 
The  gates  are  built  up  of  s/i6-in.  steel  plates  and 
6-in.  is-lb.  I-beams,  the  sides  being  formed  of 
l2-in.  I-beams.  There  are  two  cast-iron  hydraulic 
cylinders  installed  for  each  gate.  The  set  for  the 
east  gate  is  mounted  on  top  of  the  concrete 
operating  shaft,  the  west  set  being  placed  di- 
rectly below  as  there  was  not  sufficient  lateral 
space  to  place  them  both  on  the  same  level.  The 
lower  cylinders  are  placed  38  ft  8  in.  above  the 
cylinder  gate  and  operate  the  latter  by  lifting  rods 
26  ft.  long.  The  upper  cylinders  operate  their 
gate  by  means  of  40-ft.  rods.     These  lifting  rods 
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are  ^Vz  in.  in  diameter  and  are  made  of  wrought 
iron  encased  in  brass  tubing  to  prevent  rusting. 
The  gates  are  guided  at  each  side  by  4  bronze  rol- 
lers 3  in.  in  diameter.  In  order  to  equalize  the 
pull  of  the  two  cylinders  on  each  gate  there  are 
installed  two  racks  10  ft.  long  and  6  in.  wide  into 
which  mesh  two  12-in.  pinions  mounted  on  the 
top  of  the  gate. 

The  gates  for  the  intake  tunnel  are  similarly 
constructed.  The  hydraulic  cylinders  both  for  the 
intake  gate  and  the  sluice  gates  in  the  drainage 
timnel  are  operated  by  means  of  oil  pressure  sup- 
plied by  gravity  from  a  tank  on  the  bank.  The  oil 
discharged  from  the  cylinders  is  pumped  up  to 
this  tank  by  a  triplex  pump,  electrically  driven,  a 
sufficiently  powerful  hand-pump  being  installed 
for  emergency  use. 

Tunnels. — The  hydraulic  conduit  of  the  plant 
is  noteworthy  by  reason  of  its  being  the  most  per- 
manent construction  of  its  character  in  the  coun- 
try. The  Edison  Electric  Co.,  after  its  14  years 
practical  experience  with  the  construction  and 
operation  of  hydraulic  electric  power  plants,  has 
profited  by  the  knowledge  gained  of  the  different 
forms  of  conduit  used,  such  as  timber  flumes, 
earthen  ditches,  concrete-lined  ditches,  cement  pipe 
and  tunnels,  and  for  its  Kern  River  work  deter- 
mined that  the  most  efficient  and  in  the  long  run 
economical  construction  would  be  a  system  of  con- 
crete-lined tunnels.     The  expense  of  driving  the 
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the  center.  Afterwards  they  were  lined  with  con- 
crete 6  to  10  in.  thick  on  each  side  and  the  floor 
paved  with  3  in.  of  concrete,  the  net  section  thus 
obtained  being  8  ft.  in  width  and  7  ft.  in  height 
The  entire  surface  of  the  side  and  the  floor  were 
covered  with  a  cement  mortar  plaster  %  in.  thick, 
composed  of  i  part  of  cement  to  2  parts  of  sand. 
At  the  corners  of  the  walls  and  floor  a  curve  with 
a  3-in.  radius  was  formed  in  order  to  prevent 
wear  at  that  point  and  also  to  smooth  up  the  flow 
of  water. 

The  section  of  tunnel  adopted  is  not  the  most 
favorable  to  give  the  highest  velocity  on  a  mini- 
mum slope,  but  it  is  the  most  advantageous  for 
the  purpose,  as  by  making  a  wider  tunnel  greater 
difficulties  would  have  been  encountered  with  the 
roof  of  the  tunnel  where  it  passed  through  a  loose 
or  shattered  formation.  The  grade  of  the  tunnel 
is  7.92  ft.  per  mile,  it  being  intended  that  the 
water  should  be  carried  at  a  depth  of  6^  ft. 
The  cross  sectional  area  of  the  stream  is  there- 
fore 52  sq.  ft.,  the  wetted  perimeter  21  ft  and 
the  mean  hydraulic  radius  2.5. 


plank.  In  such  sections  the  timber  was  left  in 
position  and  completely  covered  by  concrete.  The 
conciete  at  the  sides  was  tamped  into  place  be- 
hind boards  supported  by  vertical  forms.  Wher- 
ever large  cavities  had  been  blasted  out  in  driv- 
ing the  tunnels,  these  were  built  with  rip-rap,  the 
interstices  of  which  were  filled  with  sand  and 
gravel.  The  same  method  was  pursued  above 
the  concrete  in  the  arches.  Consequently  there 
are  no  cavities  existing  between  the  bed  rock  and 
Uie  con(irete  lining  in  the  tunnels. 

In  several  places  springs  were  encountered  and 
as  the  pressure  that  would  be  created  by  stopping 
them  up  might  be  disastrous  to  the  timnel  lining, 
vents  were  installed  through  which  the  water  can 
flow  into  the  tunnel.  These  vents  consist  of  sec- 
tions of  pipe  from  J^  -to  3  in.  in  diameter  and 
6  to  8  in.  long,  set  in  the  floor  or  wall  and  left 
open  at  both  ends.  The  spring  water  being 
under  higher  pressure  than  that  flowing  in  the 
tunnel,  continues  to  flow  into  the  tunnel  and 
thus  relieve  it  of  any  strain. 

The  excavation  of  each  of  the  19  tunnels  was 
carried  on  from  both  ends,  thus  dividing  the  work 
up  among  38  headings.  The  work  was  principally 
done  by  pneumatic  drills  with  3'A-ia.  cylinders. 
Some  hand  work  was  done  in  opening  up  ap- 
proaches and  adits  and  where  loose  formation  was 
encountered.  The  ardinary  progress  in  driving 
with  pneumatic  drills  was  5  ft.for  a  lo-hr.  shift, 
using  2  machines  in  the  face.  This  varied  con- 
siderably, however,  as  the  number  of  holes  re- 
quired for  breaking  the  ground  varied  from  IO 
to  24.  The  depth  of  the  holes  usually  employed 
was  as  follows :  cut-ins,  8  to  9  ft. ;  lifters,  6  to  7 
ft ;  breast  holes  6  to  7  ft. ;  back  holes,  5  to  6  ft 
The  amount  of  powder  consumed  also  varied  ac- 
cording to  the  formation,  so  that  no  stated 
quantity  per  round  of  holes  can  be  relied  upon. 


Dam  and  Tunnel  Intake. 


Waste    Flume  from    Forebay. 


Diverslon  Dam. 


tunnels  was  a  large  item,  but  it  is  warranted  in 
this  instance  because  of  the  'arge  quantity  of  wa- 
ter handled  and  by  reason  ot'  its  permanency  and 
the  fact  that  it  will  be  subject  to  practically  no 
depreciation  losses  and  but  little  expense  from 
maintenance.  Another  important  feature  of  the 
tunnel  construction  is  that  there  will  be  practi- 
cally no  evaporation  loss  from  the  conduit.  As 
the  evaporation  from  the  natural  stream  is  esti- 
mated to  be  from  15  to  20  per  cent,  in  the  summer 
months,  this  factor  will  be  an  important  one  dur- 
ing periods  of  minimum  flow.  Another  advantage 
of  the  closed  conduit  is  that  no  leaves,  sticks  or 
other  debris  can  enter  the  water  after  it  leaves 
the  headworks. 

Between  the  intake  and  the  forebay  there  are 
19  tunnels  forming  approximately  eight  units  of 
gravity  conduit  The  tunnels  vary  in  length  from 
496.3  to  4,373.7  ft.,  five  of  them  being  over  3,000 
ft  long,  five  between  2,000  and  3,000  ft.,  and 
four  between  1,000  and  2,000  ft.  Their  combined 
length  is  42,910.5  ft  They  are  numbered  from 
the  intake  down,  tunnel  No.  I  being  the  intake 
tunnel,  the  entrance  to  which  has  already  been 
described. 

The  tunnels  were  excavated  in  the  rough  to  be 
9  ft.  in  width  and  7^  ft  from  the  bottom  to  the 
springing  line  of  the  arch,  and  9  ft-  >"  height  m 


Assuming  the  coefficient  of  roughness  to  be 
0.012  in  Kutter's  formula,  the  conduit  has  a  dis- 
charge capacity  of  approximately  470  cu.  ft  per 
second.  Judging  by  experiments  made  on  other 
tunnels  constructed  for  the  Edison  Electric  Co., 
and  elsewhere,  it  is  likely  that  the  coefficient  will 
not  be  far  from  0.012  for  this  size  of  conduit.  As 
is  well  known,  the  coefficient  of  roughness  in  the 
Kutter  formula  should  vary  somewhat  with  the 
mean  hydraulic  radius  and  from  previous  experi- 
ments for  a  hydraulic  radius  of  2}4  and  cement 
plaster  as  above  stated,  it  will  be  about  0.012. 
Observations  made  during  the  first  day  the  water 
was  turned  into  the  conduit  would  indicate  that 
the  coefficient  would  iie  even  less  than  that  value. 
In  places  where  the  tunnels  pass  through  seams 
and  shattered  formations  or  "blocky"  ground,  they 
had  to  be  arched  overhead  in  order  to  support  the 
roof,  the  concrete  at  the  center  of  the  arch  being 
12  to  18  in.  thick.  Less  than  15  per  cent,  of  the 
length  of  the  tunnel  required  such  overhead  arch- 
ing. Where  this  was  necessary  it  was  placed 
by  using  a  template,  with  lagging  overhead,  the 
concrete  being  thrown  back  and  tamped  into  place 
above  the  lagging.  In  excavating  through  this 
blocky  ground  timbering  was  necessary,  the  stan- 
dard bent  being  formed  of  6x8-in.  sets  spaced  4 
■  ft   centers   and   holding  the   rock  hack   by  3-in. 


In  the  toughest  rock  encountered  it  was  some- 
times found  necessary  to  reload  the  holes  the 
second  time  in  order  to  break  the  ground,  the  first 
blast  blowing  out  the .  rock  only  at  the  upper  end 
of  the  hole. 

The  pneumatic  drills  were  supplied  with  com- 
pressed air  by  means  of  3  and  4-in.  steel  casings 
laid  from  the  six  construction  camps  located  at 
suitable  points  along  the  canyon  between  the 
power  house  and  the  intake.  Ventilation  was  pro- 
vided by  means  of  motor-driven  Root  reversible 
blowers  located  at  the  tunnel  or  adit  openings 
and  connected  with  the  working  faces  by  means  of 
galvanized  iron  stove  pipe.  The  company  car- 
ried on  all  the  tunned  excavation  work  itself,  the 
only  contract  work  being  that  for  teaming,  the 
supply  of  provisions,  and  feeding  the  men.  By 
this  method  the  company  has  been  able  to  secure 
construction  data  which  will  be  invaluable  to  it 
in  carrying  on  similar  work  in  the  future  and  in 
the  consideration  of  contract  work.  The  only 
contract  work  done  on  the  tunnels  was  the  con- 
crete lining.  This  was  done  by  Gla:ss  &  Fischer, 
of  Los  Angeles  and  Redlands,  this  firm  also  con- 
tracting for  the  boarding  houses. 

Standard  and  Colton  brands  of  Portland  ce- 
ment, supplied  by  the  two  California  mills,  were 
used  throughout  for  the  concrete,  the  mixture 
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being  in  the  proportion  of  1:3:5.  For  the  sand 
and  aggregate  the  granite  excavated  from  the  tun- 
nels was  used.  The  rock  was  crushed  to  I  ^  and  2 
in.  size,  and  for  the  sand  it  was  crushed  and 
rolled  (o  as  to  pass  through  a  60  screen.  Gates 
gyratory  and  Blake  jaw  crushers  and  Buchanan 
lO-in.  rolls  were  employed.  As  no  adequate  wa- 
ter supplies  were  available  along  the  route  of 
the  conduit,  the  water  necessary  for  mixing  the 
concrete  had  to  be  pumped  up  from  the  river, 
Rumsey  duplex  pumps  bang  employed"  for  that 
parpose.  For  mixing  one  Smith  and  two  Ran- 
some  mixers  were  used.  The  men  were  worked 
on  two  9-hr.  shifts,  illumination  being  furnished 
by  a  construction  power  plant  to  be  mentioned 
later.  A  total  of  110,000  ft.  of  lumber  was  used 
in   the   forms   for  the  concrete   work. 

After  the  tracks  had  been  removed  from  the 
lower  tunnels  and  when  the  roads  from  the  upper 
camps  were  impassable  because  of  heavy  rains  and 
snow,  two  automobile  wagons  were  purchased  and 
proved  indispensable  in  carrying  cement  and  other 
supplies  through  the  finished  tunnels  from  camp 
I  to  the  upper  tunnel.  These  machines  were  of 
the  Lambert  friction  drive  type  and  were  equipped 
with  ao-h.  p.  gasoline  motors.  The  wheels  were 
fitted  with  heavy  hard  rubber  tires.  About  7,000 
bags  of  cement  were  thus  transferred  from  camp 
I,  an  average  distance  of  5^  miles.  In  all  about 
1,000,000  lbs.  of  freight  was  carried  by  the  two 
machines.  Even  the  steel  rails  for  the  construc- 
tion track  were  carried  out  in  the  automobiles. 
With  light  loads  a  speed  of  about  18  miles  an 
hour  could  be  made,  precautions  being  taken  at 
ctirves  which  were  indicated  by  white  signal  flags. 
After  the  tunnels  were  completed  2-wheeled 
hand-carts  with  rubber  tired  wheels  were  used 
for  carrying  cement  and  light  tools  for  such  finish- 
ing and  repair  work  as  was  necessary.  They  were 
also  brought  into  service  in  stringing  the  tele- 
phone line  that  is  carried  throughout  the  entire 
tunnel,  connecting  the  power  house  with  the  di- 
version works  at  the  dam.  The  two  galvanized 
iron  wires  of  this  telephone  line  are  carried  on 
inverted  T-shaped  brackets  about  10  in.  from  the 
roof  of  the  tunnel.  The  brackets  are  formed  of 
>i-in.  pipe  with  porcelain  insulators  bolted  on 
each  end  of  the  horizontal  arm.  The  vertical  pipe 
is  secured  in  the  holes  of  the  rock  or  cement  by 
wooden  plugs. 

Timber  Flumes. — The  tunnel  work  was  planned 
so  as  to  avoid  wherever  possible  flumes  for  span- 
ning the  side  ravines  encountered  along  the  line. 
However,  in  order  to  maintain  a  good  alignment 
and  make  the  line  as  short  as  possible,  a  few  ex- 
ceptions had  to  be  made  to  this  rule.  Some  of 
these  ravines  leading  down  to  the  main  canyon 
and  crossing  the  line  of  the  conduit  were  on  such 
a  flat  slope  that  should  the  tunnel  be  constructed 
under  the  ravine  the  necessary  adits  would  have 
been  very  long.  This  not  only  would  have  in- 
creased the  cost  materially,  but  also  would  have 
added  to  the  length  of  the  line,  and  the  time  re- 
quired to  do  the  work.  At  such  points  where 
there  was  no  danger  from  falling  rocks  the  ravines 
were  spanned  with  flumes.  There  are  six  of 
these  flumes,  the  longest  being  1,029.6  ft.  long  and 
the  others  vary  in  length  from  49.9  to  167^  ft. 
All  except  No.  3,  which  is  built  of  reinforced  con- 
crete with  a  steel  frame,  are  constructed  of  tim- 
ber. They  are  placed  on  concrete  foundations 
and  are  designed  with  a  factor  of  safety  suffi- 
cient to  make  their  life  from  30  to  40  years.  The 
framework  for  supporting  the  flume  box  is  of  Ore- 
gon pine,  being  so  designed  and  distributed  that 
no  part  of  the  timber  comes  in  contact  with  the 
earth  or  is  exposed  to  the  drip  should  the  flume 
at  any  point  spring  a  leak.  In  this  way  the  life 
of  the  Oregon  pine  will  be  great,  as  it  is  invariably 
kept  dry  and  free  from  contact  with  the  soil. 

The  flume  box  is  built  up  of  3xi2-in.  redwood 
planks  obtained  from  butt  ends  of  Sequoia  Sem- 
per Virens,  grown  in  swamp  lands  west  of  the 


Coast  Range  in  northern  California.  The  grade 
of  this  lumber  is  perfectly  clear,  and  its  quality 
is  such  that  its  life  should  not  be  less  than  40 
years.  The  edges  of  all  planks  were  bevelled  so 
as  to  give  a  J(i-in.  opening  on  the  inside  of  the 
joints  which  is  caulked  with  ship  chandler's 
oakum.  The  bottom  seams  were  covered  with  liot 
asphaltum  and  ix6-in.  redwood  battens  nailed 
down  over  them.  On  the  s'ides  of  these  flumes 
a  specially  designed  batten  is  used.  This  batten 
is  of  i.x6-in.  redwood,  the  upper  half  being  cut 
away  on  a  curve,  permitting  asphaltum  to  be 
poured  between  the  batten  and  the  side  of  the 
flume.  At  the  corners  of  the  flumes  a  quarter 
round  strip  is  nailed. 

The  design  of  the  flume  above  described  has 
been  thoroughly  tested  and  even  if  it  should  stand 
dry  for  months  in  the  hottest  weather,  the  de- 
signers state  that  it  may  be  again  filled  with  water 
without  having  any  perceptible  leakage. 

In  some  of  the  flumes  where  streams  are 
crossed  that  are  apt  to  carry  considerable  water 
in  winter,  span  flumes  are  constructed.     One  of 
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these  span  flumes  has  a  length  of  32  ft,  built  with 
a  ioxl2-in.  timber  frame  and  resting  on  I2xi2-in. 
beams.  In  connecting  the  wooden  flume  with  the 
portal  Of  a  tunnel,  a  construction  of  a  special 
nature  was  used,  which  offers  two  points  of  con- 
tact between  the  wood  and  the  concrete  and  a  well 
between  the  two,  from  which  the  water  may  be 
pumped  out  and  any  leaks  repaired  should  these 
ever  occur  between  the  wood  and  the  concrete. 

Steel  Concrete  Flume. — The  flume  between  tun- 
nels 6  and  7  across  Laird  Canyon,  is  constructed 
of  structural  steel  and  concrete.  The  whole  struc- 
ture is  carried  on  is-in.  steel  I-beams  set  8  ft.  10 
in.  apart  and  supported  by  concrete  piers.  These 
longitudinal  girders  carry  g-in.  steel  I-beams 
laid  transversely  4  ft.  center  to  center  and  on 
them  is  erected  a  framework  of  structural  steel 
for  the  sides  and  bottom  of  the  flume.  Two 
layers  of  expanded  metal  of  lyi  and  3-in.  mesh 
are  used  in  connection  with  this  framework,  and 
being  filled  with  concrete  form  the  plates  enclos- 
ing the  frame.  This  concrete  construction  is  also 
reinforced  on  the  floor  by  twisted  j4-in.  rods. 
The  outside  and  inside  of  the  flumes  were  then 
plastered,  making  the  thickness  of  the  reinforced 
concrete  sides  and  bottom  4  in. 

This  type  of  flume  or  conduit  had  never  been 
tried  before,  but  in  this  case  has  proven  a  de- 
cided success  and  while  it  costs  more  than  a 
wooden  flume  it  has  the  advantage  of  being  as 
permanent  as  the  tunnels  themselves. 

Concrete  Conduits. — In  the  lengths  of  tunnels 
and  flumes  forming  the  gravity  conduit  enumer- 


ated above  no  account  is  taken  of  the  concrete 
conduits  which  connect  some  of  the  tunnels  with 
the  flumes.  There  were  places  along  the  line 
where  the  tunnel  emerged  at  the  foot  of  a  steep 
incline  in  such  a  manner  that  the  flume  if  con- 
structed on  the  grade  would  be  threatened  by 
land-slides  or  boulders  rolling  down  the  side  of 
the  mountain.  These  places  were  spanned  by 
means  of  concrete  conduits,  the  interior  of  which 
have  the  same  cross-section  and  slope  as  the  tun- 
nels themselves.  The  walls  are  made  heavy  and 
reinforced  with  steel  and  an  arch  overhead,  the 
arch  being  covered  with  a  cushion  of  earthen  ma- 
terial to  receive  the  impact  of  anything  rolling  or 
sliding  down  the  hill  and  passing  over  the  conduit. 
There  are  eight  of  these  conduits  having  an  ag- 
gregate length  of  503^  ft.,  and  with  the  excep- 
tion of  a  very  short  one  vary  in  length  from  31.6 
to  121.6  ft. 

Forehay. — A  terminal  equalizing  reservoir  of 
some  size  at  the  end  of  the  gravity  conduit  and 
feeding  the  pressure  main  would  have  been  desir- 
able in  connection  with  the  project.  However, 
the  slope  of  Mt.  Breckenridge,  where  the  lower 
end  of  tunnel  19  emerges  above  the  power  house, 
is  approximately  on  a  4S-deg.  angle,  making  it  im- 
possible to  excavate  any  large  area  for  a  tunnel 
reservoir  or  forebay.  It  was  necessary,  how- 
ever, to  have  a  small  basin  for  regulating  the  flow 
in  the  force  main  and  for  this  purpose  a  chamber 
30x42  ft.  was  excavated  to  a  depth  of  about  8  ft. 
below  the  grade  of  the  supply  tunnel.  Inside  of 
this  and  over  the  mouth  of  the  force  main  were 
erected  controlling  gates  and  screens  through 
which  the  water  passes  into  the  force  main.  The 
walls  of  the  forebay  were  made  of  concrete  in  the 
form  of  retaining  walls  where  they  were  enclosed 
in  the  excavation  and  on  the  lower  side  where 
they  were  unsupported  were  made  sufficiently 
heavy  to  withstand  the  pressure  of  the  water  on 
the  inside.  As  the  formation  where  the  construc- 
tion is  located  is  somewhat  shattered  the 
concrete  work  was  heavily  reinforced  and  the 
floor  paved  with  3  ft.  of  concrete.  At  the  back 
these  walls  were  extended  up  to  a  considerable 
height  to  prevent  material  caving  from  the  moun- 
tain above  from  dropping  into  the  forebay  . 

On  one  side  is  a  spill-way  9  ft.  above  the  floor 
of  the  forebay,  and  consisting  of  five  6-ft.  lo-in. 
openings  over  which  the  water  flows  into  the 
waste  flume  when  it  is  desired  to  divert  part  or 
all  the  tunnel  flow  from  the  pressure  main.  The 
height  of  this  spill-way  can  be  controlled  by 
means  of  flash  hoards  which  may  be  inserted  and 
removed  as  required,  according  to  the  quantity  of 
water  carried  through  the  tunnels.  The  extreme 
height  of  the  spill-way  is  3  ft.  A  24-in.  gate  valve 
is  set  at  each  end  of  the  spill-way  for  sluicing  into 
the  waste  flume. 

The  force  main  starts  from  the  bottom  of  the 
forebay,  thus  making  it  possible  to  have  the  wa- 
ter enter  it  from  opposite  directions.  This  con- 
struction tends  to  prevent  the  formation  of  eddies 
or  a  whirl-pool  at  the  entrance. 

The  controlling  gates  have  an  opening  of  6  ft. 
2  in.  high  and  lo  ft.  wide  and  are  built  up  of 
4xi2-in.  timbers  on  two  vertical  6-in.  steel  I- 
beams.  They  are  raised  by  means  of  hand-oper- 
ating gearing  through  four  sets  of  gears  working 
in  two  racks,  7  in.  wide  with  '3-in-  pitch, 
mounted  on  the  front  of  each  gate.  Behind  the 
gate  and  inclined  upward  toward  each  other  are 
two  heavy  grizzles.  These  are  formed  of  3^xi/$- 
in.  iron  straps,  spaced  3  in.  on  centers  by  thimbles 
of  21/^-in.  wrought  iron  pipe,  the  rows  of  thimbles 
being  set  i  ft.  apart.  Each  screen  is  11  ft.  6  in. 
long  and  is  set  on  an  angle  with  its  top  supported 
by  a  4-in.  steel  I-beam.  These  two  beams  are  zVi 
ft.  apart,  the  space  between  forming  a  walk. 

Waste  Flume.— Tht  forebay  is  constructed  so 
that  when  the  water  is  diverted  from  the  force 
main  it  passes  over  the  spill-way  automatically 
into  the  waste  conduit  extending  down  the  moun- 


August  io,  1907. 


THE    ENGINEERING    RECORD. 


143 


tain  side  to  the  river.  This  conduit  is  of  con- 
crete at  the  upper  end  where  it  is  on  a  compara- 
tively flat  grade,  the  section  being  8  ft.  wide  and 
8  ft  6  in.  high.  The  water  is  discharged  into  a 
redwood  flume  20  ft.  wide  that  carries  it  down  the 
steep  slope  of  the  hill.  As  the  slope  is  about  45 
deg.,  only  soft  wood,  it  was  believed,  would  stand 
the  wear  due  to  the  high  velocity.  The  spill-way 
flume  is  1,200  ft.  long  and  discharges  into  the 
Kern  River  about  600  ft.  above  the  power  sta- 
tion. It  rests  on  4x6-in.  stringers  bolted  to 
3x3xJ^-in.  anchor  plates  embedded  in  concrete 
footings.  These  footings  are  spaced  8  ft.  apart 
and  are  securely  set,  although  they  are  not  car- 
ried down  to  bed  rock  in  all  cases.  The  cross- 
beams of  the  flume  are  4x6-in.  timbers  26  ft.  6  in. 
long.  The  side  posts  are  4  in.  square  and  are 
carried  up  3  ft.  3  in.,  being  secured  at  the  bottom 
by  angle  plates.  They  are  set  4  ft.  center  to  center 
and  are  angle  braced  by  4x4's,  bolted  at  both  ends 
by  54-in.  bolts.  For  lining  the  flume  2xi2-in. 
redwood  planks  were  used,  the  joints  in  the  floor 


horizontally  to  the  power  house,  the  total  length 
of  the  main  being  1,697  ft- 

The  pressure  main  is  finished  to  give  it  an 
inside  diameter  of  7  ft.  6  in.  At  the  top  a  taper 
20  ft.  long  and  10  ft.  in  diameter  at  the  forebay 
entrance  terminates  in  the  regular  754  ft.  diam- 
eter of  the  completed  tunnel  tube.  This  diameter 
of  yVi  ft.  is  maintained  throughout  the  inclined 
tunnel  and  on  the  horizontal  beyond  vertical  curve 
No.  3  for  a  distance  of  167.39  ft-  At  this  point 
1,454.44  ft.  from  the  forebay,  the  force  main 
emerges  from  the  solid  rock  and  is  carried  to  the 
portal  a  distance  of  243  ft.  through  a  detrital 
deposit  lying  between  the  mountain  and  the  power 
house  site.  Where  the  tunnel  emerges  from  the 
solid  rock  a  20-ft.  taper  was  installed,  reducing 
the  diameter  of  the  main  from  7^  to  S%  ft-,  at 
which  diameter  the  pipe  is  carried  to  the  branch 
piping  at  the  power  house. 

The  inclined  part  of  the  pressure  main  and 
the  portion  of  the  horizontal  section  that  is 
carried  through  solid   rock  were  finished  by  in- 
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being  calked  and  covered  by  ix6Mn.  battens. 
Quarter  rounds  were  nailed  in  the  corners  as  in 
the  other  flumes.  The  side  lining,  which  is  car- 
ried up  3  ft.  high,  is  battened  and  caulked  in  the 
same  manner  as  already  described  for  the  smaller 
flumes. 

Pressure  Mains. — The  greatest  innovation  in 
the  entire  plant  is  the  pressure  main,  the  con- 
struction of  which  has  been  along  new  lines  and 
in  decided  contradistinction  to  the  customary 
practice  of  laying  a  steel  pipe  on  the  surface  of  the 
mountain  slope  or  merely  burying  it  sufficiently 
to  cover  it  for  protection  against  freezing  or  ex- 
pansion and  contraction  such  as  might  be  caused 
by  a  wide  range  of  temperature  changes.  The 
pressure  main  constructed  on  Kern  River  con- 
sists of  a  tunnel  approximately  1,700  ft.  long 
driven  through  the  mountains  on  an  incline  and 
lined  with  steel  varying  in  thickness  from  3/16 
to  iK  in.  This  tunnel  begins  at  the  bottom  of 
the  forebay  and  is  carried  down  at  an  angle  of 
approximately  45  deg.  and  turning  into  the  hori- 
zontal section  emerges  at  the  lower  end  on  a 
level  with  the  floor  of  the  power  station.  There 
are  3  vertical  curves  in  the  tunnel.  The  upper  one 
forms  an  angle  of  7  deg.,  260  ft.  from  the  fore- 
bay  floor  and  turns  the  pipe  from  a  grade  of  130.32 
per  cent,  to  a  grade  of  101.35  per  cent.  The  sec- 
ond curve  32.5  ft.  lower  down  has  an  angle  of  S 
deg.  and  turns  the  pipe  into  a  grade  of  84.93  per 
cent,  on  which  it  is  carried  99424  to  the  last  ver- 
tical curve.  The  latter  has  an  angle  of  40  deg., 
and  from  its  lower  end  the  pipe  is  carried  along 


stalling  a  steel  lining  built  up  of  plates  3/16-in. 
thick  for  the  incline  and  }i  in.  thick  for  the  hori- 
zontal, riveted  together  to  form  a  cylindrical  pipe 
7^  ft.  in  internal  diameter.  The  tunnel  itself 
was  driven  in  approximately  circular  form  and 
9  ft.  in  diameter.  The  steel  pipe  was  centered  in 
the  tunnel,  being  installed  in  lo-ft.  sections  and 
the  space  between  the  outside  of  the  steel  lining 
and  the  bed  rock  was  thoroughly  filled  with  a 
mixture  of  i  :3 :3  concrete.  The  work  of  in- 
stalling this  lining  was  begun  at  the  lower  end  in 
the  horizontal  section  where  the  pipe  is  tapered 
down  to  a  diameter  of  5J4  ft-  At  this  point  the 
20-ft.  taper  already  mentioned  was  placed.  It 
consisted  of  ij^-in.  steel  plates  riveted  together 
with  butt  straps.  The  taper  was  placed  back  in 
the  solid  rock  and  around  it  was  constructed  a 
heavy  bulk-head  of  concrete  which  was  anchored 
into  the  bed  rock  by  means  of  steel  rods  driven 
into  the  sides. 

From  this  point  the  installation  of  the  light 
steel  lining  with  concrete  back-fill  as  already 
stated  progressed  from  the  bottom  to  the  top  of 
the  tunnel  terminating  at  the  reinforced  concrete 
taper  that  connects  with  the  floor  of  the  forebay. 
The  rock  formation  through  which  the  force  main 
timnel  was  driven  is  not  of  the  best  kind,  being 
very  much  fractured  and  broken.  It  was  neces- 
sary to  timber  the  greater  part  of  the  shaft  or 
incline  when  it  was  excavated,  and  these  tim- 
bers had  to  be  removed  before  the  steel  lining 
was  installed.  The  timbers  were  removed  ahead 
of  the  steel  work,  the  bed  cleaned  off  and  the 


concrete  tamped  into  place  without  difficulty.  At 
a  point  about  120  ft.  below  the  top,  the  men  in 
charge  removed  some  timbers  without  bracing 
the  bents  above.  This  precipitated  a  cave-in  of 
the  shaft  and  several  men  lost  their  lives,  one  man 
being  imprisoned  for  two  weeks,  after  which 
time  he  was  rescued  in  good  condition.  In  re- 
timbering  the  caved  portion  octagon  steel  sets  of 
7-in.  15-lb.  I-beams  were  used,  these  sets  being 
left  in  place  when  the  concrete  was  filled  in  be- 
hind the  steel  lining.  > 

The  lower  end  of  the  pressure  main,  below  the 
taper  reducing  the  diameter  to  5J4  ft-,  was  made 
of  i5^-in.  steel  plates  sufficiently  heavy  to  with- 
stand the  static  pressure  without  any  external 
support.  No  concrete  was  placed  around  this 
pipe,  and  the  tunnel  was  merely  left  in  its  original 
condition  with  the  timber  set  to  support  the 
ground  overhead. 

At  a  point  215  ft.  above  the  power  house,  a 
man-hole  was  placed  in  the  inclined  tunnel  for 
convenience  in  inspecting  and  for  use  in  case 
any  repair  work  was  necessary.  The  regular  3/16- 
in.  steel  lining  was  replaced  at  this  point  by  a  sec- 
tion of  lyi  in.  pipe  30  ft.  long. 

The  steel  pipe  was  shipped  to  Camp  No.  i  at 
the  power  house  from  San  Francisco  in  S-ft 
lengths,  5  sections  being  nested  together  for  ship- 
ment. The  outside  section  was  riveted  complete 
on  its  two  longitudinal  seams  but  the  4  inner 
sections  were  riveted  on  one  seam  only,  so  as  to 
allow  for  the  nesting.  At  the  camp  the  pipe  was 
riveted  into  lo-ft.  lengths  and  hoisted  by  means 
of  an  aerial  tram  to  the  forebay  site  at  the  upper 
end  of  the  pressure  tunnel.  There  the  sections 
were  secured  to  a  dolly  car  and  lowered  by  means 
of  a  hoist  to  the  point  where  they  were  riveted 
together.  This  car  consisted  of  a  truck  at  each 
end  of  the  pipe  sections,  the  latter  being  hung 
from  two  timbers  that  passed  through  the  pipe 
and  rested  on  the  axles  of  the  truck,  as  shown 
in  one  of  the  illustrations. 

All  the  piping  in  the  pressure  tunnels  which  is 
constructed  of  steel  plates  of  Yi-'m.  thickness  and 
under  is  made  up  with  standard  lap  joints,  double 
riveted  on  the  longitudinal  seams  and  single  riv- 
eted on  round  seams.  All  pipe  on  the  work  over 
y^  in.  in  thickness  is  made  up  of  butt-strapped 
joints  throughout  with  triple  riveting  on  each 
side  of  the  longitudinal  seams  and  double  rivet- 
ing on  each  side  of  the  round  seams. 

After  the  steel  lining  was  completed  an  in- 
spection of  it  revealed  the  fact  that  there  were  sev- 
eral places  along  the  bottom  of  the  pipe  where 
voids  had  been  formed  in  the  concrete  backing. 
These  voids  which  were  revealed  by  tapping  were 
caused  mainly  by  the  difficulty  experienced  in 
tamping  the  concrete  thoroughly  around  the  steel 
lining.  These  steel  sections  were  10  ft.  in  length 
and  in  a  few  places  where  large  irregular  rock 
excavation  occurred  at  the  bottom  of  a  section 
with  but  a  9-in.  space  at  the  top  for  handling  the 
tamping  bars,  some  voids  were  naturally  formed 
because  of  the  insufficient  tamping. 

Whenever  these  voids  occurred,  the  pipe  was 
tapped  and  liquid  cement  forced  until  the  hole  was 
filled.  The  apparatus  designed  on  the  spot  to 
accomplish  this  work  was  an  ingenius  one.  A 
section  of  3-in.  steel  tube  20  in.  long  was  fitted  at 
the  bottom  with  a  cap  that  would  fit  the  hole 
drilled  in  the  steel  lining.  Liquid  cement  was 
poured  into  the  void  by  means  of  this  pipe, 
which  had  a  capacity  of  about  an  ordinary  pail. 
When  no  more  cement  would  run  in  there  was 
fitted  in  the  pipe  a  screw  with  a  plunger  at 
the  lower  end  and  a  crank  at  the  outer  end. 
By  means  of  this  device  the  cement  was  forced 
into  the  void  under  pressure  until  it  would  hold 
no  more.  The  pump  was-  then  removed  and 
the  hole  in  the  lining  was  stopped  up  by  an 
ordinary  flush  pipe  plug.  There  were  116  of 
these  voids  tapped  and  filled  through  the  lining, 
although   but   three  of  them   were   of  any  size. 
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A  number  of  the  voids  required  but  a  pint  of  the 
liquid  cement,  the  quantity  used  varying  up  to 
the  largest  for  which  ten  buckets  of  the  slush  was 
necessary.  The  slush  used  was  a  liquid  mix- 
ture of  Portland  cement  and  sand.  The  work 
was  carried  on  from  a  dolly  car  fitted  with 
bevelled  wheels  and  lowered  down  from  the  top 
by  a  steel  cable.  About  15  days  were  necessary 
to  complete  this  special  work.  After  all  the 
voids  were  filled  the  entire  pipe  was  painted 
with  asphaltum,  the  same  dolly  car  being  used 
for  the  purpose.  . 

Although  the  design  of  the  pressure  main  has 
been  criticised  by  some  it  is  believed  that  the 
structure  will  stand  criticism  and  will  prove  to 
be  permanent  and  for  that  reason  economical. 
The  steel  lining  has  a  low  factor"  of  safety,  be- 
ing only  heavy  enough  to  keep  its  form  and 
resist  the  internal  pressure,  while  all  external 
pressure  is  taken  up  by  the  concrete  back  filling, 
which  backed  by  the  rock  itself  also  resists  the 
internal  pressures.  Being  entirely  underground 
and  some  distance  from  the  surface  no  trouble 
will  be  experienced  by  reason  of  expansion  and 
contraction  due  to  temperature  changes.  The 
anchorage  is  a  mountain  itself  so  no  disastrous 
effects  could  result  to  the  pressure  main  from 
any  water  ram  that  might  be  caused  by  im- 
proper handling  of  the  water  wheels  or  gate 
v»!ves. 

Branch  Piping. — At  the  lower  end  of  the  pres- 
sure main  was  constructed  the  header  pipe  made 
of  steel  plates,  varying  in  thickness  from  l>^  to  ^ 
in.  at  the  outer  end,  and  consisting  of  the  follow- 
ing  lengths   and   diameters : 

PIPES    FOR    HEADER. 


Length. 
a3.o  " 
ai.o  " 
11.5  " 
16.7    " 


Size  of  Pipe. 

1'4   " 


These  diameters  were  graduated  to  maintain 
as  nearly  uniform  velocity  as  possible  after 
withdrawing  the  watci  for  the  various  branches 
to  supply  the  water  wheel  units  in  the  power 
house.  In  reducing  the  force  main  at  the  vari- 
ous branch  pipes  to  meet  the  diameters  given, 
the  following  taper  pipes  were  employed: 

TAPERS    FOR    HEADER,. 


20   ft. — Tapering 

from 

r'A  to  5  54  ft. 

10  ft. —         " 

** 

S'A  to  4H   ft 

10  ft. — 

*• 

4)4    to   4'A    ft 

10  ft.— 

** 

4!4  to  3H   ft 

10  ft.—         " 

" 

sVi    to   3        ft 

10  ft. —         " 

" 

3           to    2'4     ft 

Length. 
33-5  ft. 


Size  of   Pipe. 
4«    ft 


The  branches  from  the  force  main  were  taken 
off  by  means  of  a  Y  on  the  header  pipe  and  laid 
out  in  curved  form  entering  the  power  house 
at  right  angles  to  the  rear  well.  There  is  one 
branch  28  in.  inside  diameter  50  ft.  long,  made 
of  J4  in.  plate,  for  each  of  the  eight  water  wheels 
and  a  lo-in.  inside  diameter  branch  pipe  for  each 
■  of  the  two  exciters. 

At  the  end  of  the  last  section  of  the  force  main 
is  a  28-in.  gate  valve  which  discharges  into  the 
river.  It  is  proposed  to  attach  to  this  pipe 
an  experimental  nozzle  for  the  purpose  of 
testing  nozzle  tips,  needle  valves  and  simi- 
lar apparatus  and  it  is  expected  from  such  tests 
data  will  be  obtained  regarding  the  flow  of  water 
under  varying  conditions.  In  each  of  the  branch 
pipes  leading  from  the  force  main  to  the  water 
wheels  are  installed  two  28-in.  gate  valves,  one 
outside  of  the  power  house  and  the  other  inside. 
The  former  is  intended  solely  for  the  purpose  of 
closing  off   the  branch   pipe   in  case  of  any  re- 


pairs to  the  gate  or  piping.  The  outside  gates 
are  arranged  only  for  hand  drive,  while  those 
inside  of  the  power  house  are  equipped  for 
operation  either  by  hand  or  by  electric  motors 
as  will  be  mentioned  later.  The  Risdon  Iron 
&  Locomotive  Works,  San  Francisco,  furnished 
the  steel  lining  for  the  pressure  main,  the  branch 
piping  and  header,  and  the  gate  valves. 
(To  be  Continued.) 


The  Cherry  Street  Bridge,  Toledo. 

The  acompanying  illustration  shows  the  gen- 
eral appearance  of  a  bridge  designed  early  this 
year  by  the  Osborn  Engineering  Company,  of 
Cleveland,  for  the  Cherry  Street  crossing  over 
the  Maumee  River  at  Toledo.  The  total  length 
of  this  bridge  over  all  is  1,184  ft.,  and  the  width 
of  the  river  between  the  established  dock  line  is 
900.1  ft.  The  roadway  for  which  provision  has 
been  made  is  52  ft.  wide  and  there  are  two  side- 
walks of  g  ft.  each,  making  the  total  width  70  ft. 
The  draw  span  is  of  the  simple  trunnion  bascule 
type,  resting  on  piers  40  ft.  wide,  and  has  a  clear 
opening  of  200  ft.  The  masonry  arches  have  vari- 
ous spans,  three  of  them  108  ft.,  and  the  others 
from  661/2  to  100  ft. 


The  Brush  Creek  Viaduct  on  the  Alabama 
e.xtension  of  the  Illinois  Central  R.  R.,  is  a 
structure  1,231  ft.  long  and  having  a  maximum 
height  of  171  ft.  2  in.  from  the  masonry  footings 
to  the  base  of  the  rail.  The  total  weight  of 
the  structure  is  1,943  tons.  The  structure  con- 
sists of  ten  75  ft.  deck  plate  girder  spans,  nine 
towers  with  40  ft.  deck  plate  girder  spans,  and 
two  60  ft.  deck  plate   girder  approaches. 


yiev^   of  Erie  Canal   Break,  Looking   West. 


View  of  Erie  Canal  Break,  Looking  South. 


August  io,  1907. 
The  Syracuse  Break  in  the  Erie  Canal. 


An  unusual  accident  happened  to  the  Erie 
Canal  at  Syracuse,  N.  Y.,  on  July  30..  The 
Onondaga  Creek  flows  under  the  canal  at  this 
place  through  three  stone  culverts  about  175 
ft.  long.  The  west  and  middle  culverts  have 
25  1/3  ft.  span,  6  3/4  ft.  rise  and  abutment  walls 
about  6  ft.  high.  The  arch  stones  are  2  ft. 
in  depth  at  the  crown,  increasing  to  2j^  ft.  at 
the  springing  lines.  The  east  culvert  is  about 
half  the  size  of  the  others.  The  arch  of  the 
west  culvert  probably  failed  first,  under  the 
brick  wall  of  a  flour  mill,  which  pitched  into 
the  canal.  The  break  extended  some  50  ft  into 
the  canal,  and  the  stone  retaining  wall  along 
the  south  side  of  the  canal  caved  in  for  a  dis- 
tance of  about  100  ft.  The  bottom  of  the 
canal  was  washed  out  10  to  20  ft.  deep  for  a 
distance  of  150  ft.  The  general  appearance  of 
the  canal  after  the  accident  is  shown  in  the 
accompanying  illustrations. 

At  the  present  writing  it  is  impossible  to  state 
just  what  was  the  cause  of  the  accident,  for  the 
wall  of  the  Amos  mill,  the  wreckage  of  two 
canal  boats  and  a  great  mass  of  debris  cover 
the  ruins  of  the  masonry.  It  is  conjectured 
by  some  local  engineers  that  water  from  the 
tailrace    of   the    Amos    mill,    which    entered   the 
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Tests  of  Concrete  Columns. 

A  paper  read  before  the  American  Society  for  Testing 

Materials   by    Arthur   N.   Talbot,    professor   of   municipal 

and  sanitary  engineering  and  in  charge  of  theoretical 

and  applied  mechanics.   University  of   Illinois. 


Before  taking  up  a  discussion  of  the  recent  ex- 
periments, I  desire  to  modify  a  statement  made 
in  a  discussion  of  this  subject  at  a  meeting  of  the 
Society  a  year  ago,  since  the  form  of  the  printed 
discussion  may  be  misleading.  The  remark  was 
made  that  in  the  tests  of  reinforced  concrete  col- 
lumns  made  at  the  University  of  Illinois  there 
was  indication  that  the  steel  buckled  before  the 
ultimate  strength  of  the  columns  was  reached. 
Further  study  of  the  tests  shows  that  the  steel  did 
not  buckle  or  reach  its  elastic  limit  until  after  the 
load  taken  by  the  concrete  had  reached  its  maxi- 
mum, although  in  a  few  instances  the  load  sus- 
tained by  the  column  when  the  rods  buckled,  was 
equal  to  or  a  little  greater  than  the  load  when  the 
concrete  was  seen  to  be  taking  its  maximum 
stress.  Fig.  i  gives  the  stress-deformation  dia- 
gram for  one  of  the  columns.  The  line  marked 
"Line  for  steel"  represents  the  stress  in  the  steel 
as  though  distributed  over  the  full  area  of  the 
column,  based  on  the  observed  deformation  in 
the  column  and  a  modulus  of  elasticity  of  30,000,- 
000  lb.  per  square  inch  for  the  steel,  under  the 
assumption   that   the  concrete  and   steel   act  to- 


Passing  now  to  the  tests  which  have  recently 
been  made  at  the  University  of  Illinois,  it  should 
be  stated  that  only  a  summary  of  the  results  will 
be  given  here  and  that  a  more  thorough  study  of 
the  tests  will  be  made  later.  The  tests  include 
three  classes  of  columns:  (l)  plain  cr  unrein- 
forced  concrete  columns,  (2)  columns  reinforced 
with  circular  hoops  or  bands,  and  (3)  columns 
reinforced  with  wire  in  the  form  of  spirals  or 
helices. 

The  concrete  used,  unless  otherwise  stated,  was 
composed  of  one  part  of  Portland  cement,  two 
parts  of  sand,  and  four  parts  of  broken  stone,  by 
loose  volume.  A  detailed  description  of  the  ma- 
terials and  of  the  method  of  mixing  will  not  be 
given  here.  The  columns  were  fabricated  in  gal- 
vanized iron  forms.  The  concrete  was  a  wet  mix- 
ture, wet  enough  to  allow  stirring  or  churning 
in  the  forms.  The  forms  remained  in  pla.ri'  for 
ten  days.  The  columns  were  built  on  cast-iron 
base  plates,  and  an  upper  base  plate  was  embed- 
ded in  plaster  of  paris  on  the  top  of  the  column  a 
few  days  before  the  test.  The  average  age  at 
test  was  about  60  days.  The  columns  were  circu- 
lar, 12  in.  in  diameter  and  10  ft.  long.  A  few 
\Tere  made  9  in.  in  diameter.  In  order  not  to  com- 
plicate the  analysis  of  strength,  the  hoops  and 
spirals  were  barely  covered  at  the  surface  of  the 
column,  the  thickness  outside  the  hooping  being 


View  of  Canal   Break,  Looking  Southeast. 


View  of  Canal  Break,  Looking  East. 


creek  in  close  proximity  to  the  culvert,  probably 
undermined  the  foundations  and  was  the  direct 
cause  of  the  accident.  It  is  expected  that  re- 
pairs will  be  completed  in  the  course  of  a  fort- 
night. 


A  Rapid  Oke  Car  Unloader  has  recently  been 
installed  on  the  Duluth  ore  docks  of  the  Duluth, 
Missabe  &  Northern  R.  R.,  to  replace  manual 
labor  in  breaking  up  or  dislodging  the  ore  in 
bottom-dumping  ore  cars  when  discharging  into 
storage  pockets.  A  traveling  crane  spans  the 
unloading  tracks  above  the  pockets,  the  cross 
traveling  trolley  of  which  carries  vertically  ad- 
justable racks  of  blades  which  may  be  forced 
down  into  the  load  of  ore  in  a  car  with  a  pres- 
sure of  8  tons.  Then  by  the  longitudinal  move- 
ment of  the  bridge,  the  blades  may  act  as  a 
sweep  to  clear  the  car  of  contents  from  either 
end  to  the  hopper.  All  three  movements  of 
the  crane  are  electrically  operated  so  that  the 
blades  may  be  rapidly  spotted  over  any  car  on 
any  of  the  unloading  tracks.  These  machines 
operate  continuously  in  all  conditions  of  weather 
and  unload  the  cars  at  the  rate  of  one  car  per 
minute,  each  machine  replacing  a  large  number 
of  men  and  enabling  the  work  to  be  carried  on 
continuously  throughout  the  24  hr. 


gether.  The  line  marked  "Line  for  concrete 
alone"  was  found  by  setting  down  the  line  for 
concrete  and  steel  (t.  e.,  for  the  column  as  a 
whole)  an  amount  equal  to  that  given  by  the 
"Line  for  steel."  The  line  for  concrete  obtained 
in  this  way  corresponds  closely  with  the  line  ob- 
tained in  tests  of  plain  concrete  columns.  This 
diagram  gives  a  convenient  method  of  comparing 
the  stress  taken  by  the  steel  with  that  taken  by 
the  concrete,  if  we  assume  that  the  stress  in  the 
steel  is  proportional  to  the  shortening  of  the 
column.-  The  ratio  between  the  unit  stress  taken 
by  the  s'teel  and  that  taken  by  the  concrete  at  any 
stage  of  the  loading  o£  the  column,  based  on  the 
above  assumption,  for  the  column  tested,  is 
shown  in  Fig.  2.  The  average  value  for  this 
ratio  at  the  beginning  of  loading  is  13;  at  three- 
quarters  of  the  maximum  load  (corresponding  to 
one-half  the  ultimate  shortening)  it  becomes  i8, 
and  at  the  maximum  load  26.  The  extreme  range 
of  this  ratio  for  the  individual  columns  is  con- 
siderable. It  may  be  also  added  that  in  these 
tests  the  strength  of  unreinforced  columns  was 
considerably  less  than  the  strength  of  12-in.  cubes 
made  at  the  same  time.  A  more  complete  dis- 
cussion of  these  tests  may  be  found  in  a  bulletin 
of  the  Engineering  Experiment  Station  of  the 
University  of  Illinois. 


generally  less  than  J4  in.  The  area  of  the  column 
was  taken  to  be  equal  to  the  area  corresponding 
to  the  diameter  of  the  hooping.  The  circular 
bands  used  for  hoops  were  I  in.  wide  and  of 
three  thicknesses.  No.  8,  No.  12,  and  No.  16 
gauge.  The  yield-point  of  this  material  was 
about  48,000  lb.  per  square  inch.  The  hoops  were 
electric  welded.  Tests  of  the  hoops  usually 
showed  failure  outside  of  the  weld.  In  the  few 
cases  where  failure  occurred  at  the  weld  the 
breaking  load  was  beyond  the  elastic  limit  of  the 
steel.  Generally  the  hoops  were  spaced  2  in. 
apart,  center  to  center,  although  in  some  columns 
the  spacing  was  3  and  4  in.  The  spirals  were  No. 
7  wire  and  l4-in.  wire.  Ordinary  black  wire  and 
high-carbon  steel  wire  of  both  sizes  were  used. 
Considerable  difference  was  found  in  the  elastic 
limit  of  the  high-carbon  material ;  the  smaller 
size  gave  about  60.000  lb.  per  square  inch,  and 
the  larger  size  1 10,000  lb.  for  the  yield-point.  For 
the  black  wire  the  yield-point  for  the  No.  7  was 
38,000  lb.  and  for  the  J^'i"-,  S4,ooo  lb.  No  longi- 
tudinal reinforcement  was  used.  The  thin  longi- 
tudinal spacing  bars  used  to  hold  the  hooping  in 
place  were  not  considered  in  the  calculations.  In 
the  statement  of  amount  of  reinforcement  the  per- 
centage is  based  upon  the  volume  of  the  hooping 
and  the  volume  of  the  concrete  core;  or  what  is 
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the  same  thing,  upon  the  area  of  the  hooping 
considered  to  be  unifonnly  distributed  over  the 
length  of  the  column  and  the  area  of  the  con- 
crete core. 

The  plain  concrete  columns  gave  results  similar 
to  those  tested  a  year  ago,  both  in  the  ultimate 
strength  and  in  the  character  of  the  stress-de- 
fonnation  diagram.  The  strength  of  the  i  :2  •.4 
c^limms  averaged  about  i6ao  lb.  per  square  inch, 
with  a  range  of  variation  of  30  per  cent  on 
either  side  of  this.  The  stress-deformation  dia- 
grams approximate  a  parabola,  but  the  total 
shortening  at  failure  was  somewhat  less  than 
that  given  in  the  1906  tests.  Fig.  3  gives  a  dia- 
gram for  one  of  the  coltmms.  An  interest- 
ing feature  of  these  tests  was  the  determination 
of  the  lateral  deformation  or  enlargement  of  the 
coltmui.  The  measurement  of  this  expansion  is 
extremely  difficult,  and  this  work  is  of  an  ex- 
perimental nature  and  the  results  are  not  to  be 
considered  final.  Further  study  of  the  data 
will  be  required  to  interpret  them  fully.  It  seems, 
however,  that  the  value  of  Poisson's  ratio  found 
from  these  tests  is  generally  less  than  that  given 
in  tisxt-books.  This  is  particularly  true  for  the 
smaller  loads.  The  ratio  increases  rather  sud- 
denb'  somewhat  before  the  maximum  strength 
of  the  column  is  reached.  The  line  at  the  left 
of  Fig.  3  gives  the  amount  of  the  lateral  unit- 
deformation.  From  a  hasty  study  of  the  re- 
sults it  would  appear  that  Poisson's  ratio  aver- 
ages o.l  or  somewhat  more,  for  the  lower  loads, 
and  that  near  the  maximum  load  this  ratio 
rapidly  increases  to  0.25  or  0.3. 

Fig.  4  gives  the  strength  of  columns  made 
with  different  mixtures  of  concrete.  The  ab- 
scissas gtive  the  proportion  of  cement  in  terms 
of  the  weight  of  the  sand  and  stone  used.  The 
results  given  are  the  average  of  two  to  five  test 
columns.  The  diagram  brings  out  the  effect  of 
adding  cement  in  giving  strength  to  concrete 
columns. 

The  general  phenomena  of  the  tests  of  hooped 
columns  are  as  follows.  The  early  part  of  the 
test  is  mtKh  the  same  as  for  plain  concrete  col- 
umns. At  a  load  equal  to  that  which  would 
cause  failure  in  a  plain  concrete  column  or  a 
little  above,  the  concrete  over  the  spacing  bars 
begins  to  scale,  and  this  is  soon  followed  with 
a  scaling  and  shelling  off  of  the  surface  of  the 
column  over  the  hoops  everywhere.  With  added 
increments  of  load  the  amount  of  shortening 
increases  rapidly  and  the  column  correspondingly 
expands  or  bulges  laterally.  The  lateral  deflec- 
tion of  the  column  from  a  straight  line  begins 
to  be  apparent  just  before  the  maximum  load 
carried  by  the  column  is  reached,  and  it  rapidly 
increases  after  the  maximum  load  is  passed, 
forming  a  curve  having  the  characteristics  of 
the  figure  shown  in  text-books  for  columns  with 
fixed  ends.  The  columns  finally  bent  out  of  line, 
in  some  cases  as  much  as  4  or  5  in.,  the  load 
finally  carried  being  only  a  small  proportion  of 
the   maximum. 

Fig.  5  shows  the  stress-deformation  diagram 
for  a  column  reinforced  with  circular  hoops  and 
may  be  considered  to  be  characteristic.  In  this 
and  in  the  other  columns,  the  load  carried  when 
the  column  had  shortened  an  amount  equal  to 
that  which  plain  columns  exhibit  at  failure  cor- 
responded to  the  maximum  load  of  plain  con- 
crete columns.  If  the  line  beyond  the  elbow 
(approximately  straight)  is  produced  to  the  ver- 
tical axis  or  axes  of  ordinates,  the  load  there 
indicated  agrees  closely  with  the  maximum 
Strength  of  plain  concrete.  The  diagram  indi- 
cates that  up  to  the  load  where  a  plain  con- 
crete column  would  fail,  the  shortening  and  the 
lateral  deformation  correspond  closely  with 
those  obtained  for  plain  concrete  columns,  and 
but  a  small  stress  is  developed  in  the  hoops. 
The  Hne  at  the  kft  Of  the  figure  gives  the  lateral 


unit-deformation.  Beyond  the  critical  point  re- 
ferred to,  the  longitudinal  deformation  or  short- 
ening increases  rapidly  with  an  increase  of  load, 
and  the  lateral  deformation  increases  corres- 
pondingly. The  total  amount  of  shortening  is 
considerable,  in  this  column  being  nine  times 
as  much  at  the  maximum  load  as  may  be  ex- 
pected in  a  plain  concrete  column  at  its  maximum 
load.  The  maximum  strength  of  the  columns 
occurs  when  the  bands  have  been  stretched  to 
their  yield-point.  Beyond  this  point  the  deforma- 
tions increased  rapidly,  but  the  load  falls  off 
Fig.  6  gives  a  view  of  one  of  these  columns 
after  the  outside  scale  has  fallen  off  and  some 


reinforcement,  and  the  yield  point  of  the  rein- 
forcing. In  other  words,  the  additional  strength 
over  that  of  plain  concrete  columns  is  a  function 
of  the  amount  and  strength  of  the  reinforcing.  In 
Fig.  9  are  plotted  the  strength  of  the  hooped 
columns,  and  the  amount  of  hooping.  The  lower 
line  may  be  considered  to  represent  the  strength 
of  the  columns  with  mild  steel  hooping.  Its 
equation  is  P=:i,6oo-r-6s,ooo/',  where  p  is  the  ra- 
tio of  the  hooping  to  the  concrete  core.  The 
upper  line  is  for  hooping,  having  a  higher  elas- 
tic limit.  Its  equation  is  P=i,6oo-r-ioo,ooo/>. 
The  columns  reinforced  with  wire  having  a 
yielding-point    of    110,000    lb.     per    square    inch. 
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Fig.  1,  Stress-Deformation  Diagram  for  Column  with  Longitudinal  Reinforcement.  Fig.  2, 
Ratio  of  Stress  in  Steel  to  Stress  in  Concrete.  Fig.  3,  Stress-Deformation  Diagram  for  Concrete 
Column.  Fig.  4,  Effect  of  Mixture  on  Strength  of  Concrete  Column.  Fig,  5,  Stress-Deforma- 
tion Diagram  for  Hooped  Column.  Fig.  7,  Stress-Deformation  Diagram  for  Column  with 
Spiral  Reinforcement.    Fig.  9,  Strength     of  Hooped  Columris. 


time  after  the  maximum  load  has  been  applied. 

Fig.  7  gives  the  stress-deformation  diagram 
for  a  column  reinforced  with  high-carbon  wire. 
The  early  part  of  the  diagram  is  similar  to 
that  already  described.  The  total  amount  of 
shortening  is  greater,  as  may  be  expected,  from 
the  higher  elastic  limit  of  fhe  reinforcing.  The 
total  shortening  at  the  maximum  was  13  times 
what  may  be  expected  in  a  plain  concrete  col- 
umn at  the  time  of  failure.  The  lateral  de- 
formation curve  shown  at  the  left  of  the  figure 
cannot  be  compared  with  the  former  one  since 
the  instruments  were  placed  on  the  concrete  be- 
tween the  wires  and,  as  would  be  expected,  the 
lateral  swelling  at  these  points  is  greater  than 
for  the  reinforcement  itself.  Fig.  8  gives  a 
view  of  one  of  these  spirals  after  the  maximum 
load  had  been  applied. 

The  results  indicate  that  the  strength  of  the 
columns  is  dependent  upon  the  strength  of  the 
conerett   mixture,   the   amount   of   the   hooping 


gave  a  still  higher  strength  and,  of  course,  a 
greater  amount  of  shortening.  Equations  of  the 
same  general  nature  may  be  derived  from  the 
results  of  other  experiments  on  hooped  columns. 
The  first  term  represents  the  strength  of  plain 
concrete  columns.  These  equations  are  given 
tentatively  as  expressing  the  results  of  these  ex- 
periments. 

It  may  be  of  interest  to  note  the  relation  which 
exists  between  the  load  or  longitudinal  pressure 
on  the  column  and  the  lateral  pressure  which 
may  be  considered  to  act  on  the  hypothesis  of 
hydrostatic  pressure  to  give  the  deformation  of 
the  mild  steel  bands.  Such  of  these  tests  as 
have  been  studied  indicate  that  this  hypothetical 
lateral  pressure  amounts  to  about  0.35  of  the 
longitudinal  pressure  acting  in  excess  of  the 
strength  of  the  plain  concrete.  Comparing  the 
effect  of  hooping  with  the  additional  strength 
given  by  longitudinal  reinforcement  with  con- 
crete  of   the    same    character    (counting    in    the 
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latter  case  that  the  stress  in  the  steel  at  the 
ultimate  load  is  twenty-five  times  as  great  in 
intensity  as  the  stress  in  the  concrete),  it  ap- 
pears that  the  additional  strength  produced  by 
a  given  amount  of  reinforcing  material  is  from 
two  to  four  times  as  great  for  the  hooped  col- 
umns as  for  columns  with  longitudinal  rein- 
forcement. Attention  should  be  called  to  the 
fact  that  since  the  shortening  in  a  hooped  col- 
umn at  the  maximum  load  is  several  times 
as  great  as  in  a  column  with  longitudinal  re- 
inforcement at  the  yield-point  of  the  steel,  the 
effect  of  combining  longitudinal  reinforcement 
and  spiral  hooping  is  uncertain. 


would  be  expected  of  a  homogeneous  column 
under  the  same  conditions.  This  may  have  a 
bearing  upon  the  explanation  of  the  action  of 
such  columns.  An  analysis  based  on  hydrostatic 
pressure  would  require  that  the  internal  pressure 
be  distributed  uniformly  over  the  column,  and 
hence  only  concentric  loading  would  be  allow- 
able. 

The  writer  feels  that  there  is  much  yet  to 
be  learned  about  hooped  concrete,  and  he  has 
already  had  to  give  up  several  preconceived  no- 
tions of  the  action  of  restrained  concrete.  As 
experimental  work  which  helps  to  clear  up  un- 
certainties may  be  of  advantage  to  the  engineer- 


Fig.    6.   Hooped   Column. 

An  experiment  of  some  interest  was  made  by 
first  loading  a  hooped  column  and  then  strip- 
ping the  wire  from  it  and  testing  the  naked 
column.  This  column  was  loaded  to  2000  lb. 
per  square  inch,  and  showed  a  unit  shortening 
of  0.0036.  The  load  was  released  and  a  set  of 
0.0025  was  found.  A  load  of  2000  lb.  per  square 
inch  was  again  applied  (the  unit-shortening  be- 
coming 0.0041)  and  then  released.  The  spiral 
was  then  stripped  from  the  column  without  tak- 
ing it  from  the  machine  arid  the  naked  column 
failed  at  1080  lb.  per  square  inch.  As  the  in- 
dications of  the  stress-deformation  diagram  are 
that  the  plain  concrete  would  have  held  1200 
lb.  per  square  inch,  on  the  first  application  of 
the  load  it  may  be  considered  that  the  con- 
crete sustained  go  per  cent,  of  its  original 
strength.  The  hooped  column  itself  might  have 
held  2200  or  2400  lb.  per  square  inch.  A  test  was 
made  with  a  column  eccentrically  loaded.  It 
was    found    that    the    hooped    column    acted    as 


Fig.  8.   Helical-Wound  Column. 

ing  public,  the  writer  presents  this  matter  with- 
out waiting  for  a  complete  study  of  the  data, 
and  gives  the  following  tentatively  as  observa- 
tions  on  these  tests. 

1.  Poisson's  ratio  for  concrete  in  compression 
is  a  variable  quantity,  increasing  considerably 
just  before  the  ultimate  failure  of  the  concrete. 
k  value  of  o.i,  or  somewhat  more,  may  be  tenta- 
tively given  "for  the  lower  loads,  and  0.25  to 
0.3  near  the  crushing  load.  This  concrete  set 
in  air. 

2.  In  hooped  columns  the  hoops  do  not  come 
into  action  to  kny  great:  extent  before  a  load 
equivalent  to  the  ultimate  strength  of  plain  con- 
crete, or  a  little  below,  is  reached.  The  longi- 
tudinal deformation  and  lateral  deformation  of 
the  concrete  are  not  modified*i)y  the  hooping  to 
any  great  extent  before  this  load  is  reached. 

3.' Beyond  this  point  both  the  longitudinal  de- 
formation and  the  lateral  deformation  are  ap- 
proximately proportional  to  the  added  load.    Th6 


ratio  of  lateral  to  longitudinal  deformation  is 
more  nearly  constant,  and  in  these  experiments 
the  ultimate  strength  of  the  column  is  controlled 
by  the  elastic  limit  of  the  hooping. 

4.  The  total  amount  of  shortening  before  fail- 
ure occurred  was  very  great,  averaging  some- 
thing like  8  or  10  times  that  for  plain  concrete 
columns,  and  60  times  that  at  the  ordinary 
working  stress  in  plain  concrete.  The  longi- 
tudinal shortening  is,  say,  8  times  that  of  mild 
steel  at  its  elastic  limit.  Cracking  and  peeling 
of  the  concrete  appear  at  loads  corresponding 
to  the  ordinary  ultimate  strength  of  concrete. 

5.  The  excessive  amount  of  shortening  before 
failure  affects  the  problem  of  combining  hoop- 
ing and  longitudinal  reinforcement  very  unfavor- 
ably, if  the  stresses  are  to  be  kept  within  the 
elastic  limit  of  the  latter. 

6.  The  lateral  deflection  of  hooped  columns  is 
large  and  may  affect  the  ultimate  strength  which 
is  available  for  the  column.  For  continued  ap- 
plication of  stress  beyond  the  maximum  load, 
the  column  deflects  enormously.  Scaling  of  sur- 
face of  concrete  and  lateral  deflections  are 
warning  signs  given  well  before  danger  of  fail- 
ure exists. 

7.  The  concrete  itself  retains  a  considerable 
element  of  its  strength  even  after  it  has  short- 
ened in  a  hooped  state  four  or  five  times  as 
much  as  would  produce  failure  in  unhooped 
concrete  columns.  . 

8.  Columns  of  richer  and  leaner  concrete  ex- 
hibited phenomena  of  similar  characteristics,  the 
hoop  stress  becoming  effective  at  the  ultimate 
strength   of  unhooped  concrete. 

9.  Hoops  of  high  elastic  limit  steel  give 
greater  strength  than  of  mild  steel,  but  the  in- 
creased amount  of  shortening  necessary  to  de- 
velop the  full  strength  of  the  column  is  an  un- 
desirable   feature. 

10.  One  experiment  indicates  that  hooped  col- 
umns will  resist  eccentric  stresses  in  somewhat 
the  same  way  as  will  other  material. 

11.  Light  hooping  offers  security  against  sud- 
den failures  and  unevenness  of  concretes,  and 
will  enable  higher  working  stresses  to  be  used. 
In  combination  with  rich  concretes  and  longi- 
tudinal reinforcement,  using  low  stresses  in 
the  hoops,  i.  e.,  basing  the  strength  upon  an  as- 
sumed ultimate  strength  but  little  beyond  the 
average  ultimate  strength  of  plain  concrete)  a 
satisfactory  column  may  be  made.  It  is  sug- 
gested that  a  column  of  this  character  may  be 
designed  in  such  a  way  that  the  longitudinal 
reinforcement  may  carry  the  load  during  con- 
struction and  still  not  be  overstressed  later  for 
the  additional  stress  which  goes  with  the  con- 
crete, provided  the  basal  point  for  the  column 
strength  is  somewhat  below  the  ultimate  strength 
for  plain  concrete. 

12.  Heavy  hooping  gives  added  strength,  but 
in  utilizing  the  full  strength  of  such  colimins  the 
column  shortens  unduly,  deflects  laterally,  and 
will  strain  longitudinal  reinforcement  many  times 
beyond  the  deformation  which  exists  at  the  elas- 
tic limit  of  the  metal.  It  may  be  applicable 
where  a  large  limit  of  safety  is  desired,  or 
where  large  variations  in  shortening  are  unob- 
jectionable, as  where  the  structure  is  articulated. 
So  far  as  ultimate  strength  is  concerned,  hoop- 
ing adds  two  to  four  times  as  much  strength 
to  the  column  as  does  an  equal  amount  of 
longitudinal    reinforcement. 


A  Heavy  Rainfall,  1.85  fn.  in  25  »iin.  anrf 
2.78  in.  in  an  nour  occurred  in  Baltimore  on 
July  18.  On  July  12,  1903,  2.78  in.  fell  in  35 
min.,  the  record  precipitation  for  the  city.  The 
heaviest  storms  recorded .  in  the  United  States 
are  11. 5  in.  at  Campo,  Gal.,  in  one  hour;  8.8  in.  • 
in  one  hour  at  Palmetto,  Nev.,  and  6.9  in.  in 
55  min.  at  Tridelphia,  W.  Va. 
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The  Fall  of  an  Arch  of  the  Berlin  City  Bailway.  Dust  Prevention  in  the  Boston  District. 


The  accident  to  an  arch  of  the  Berlin  City  Rail- 
way described  in  the  following  notes  is  considered 
bgr  "^eton  und  Eisen,"  from  which  the  informa- 
tion is  taken,  as  a  complete  proof  of  the  unre- 
lialnlity  of  the  tensile  strength  of  masonry,  for 
the  high  character  of  the  construction  of  this  via- 
duct is  well  known.  The  fallen  arch  differs  from 
the  others  only  in  the  fact  that  the  latter  have 
the  rough  brickwork  exposed.  Owing  to  its  loca- 
tion it  was  considerably  ornamented,  as  were  a 
few  other  spans  adjoining  it  The  fallen  portion 
shows  an  interesting  view  of  the  structural  char- 
acter of  the  arch.  The  brickwork  of  the  latter  is 
about  2  ft  thick  and  below  it  a  large  hollow 
space  exists,  the  lower  side  of  which  was  formed 
by  the  ornamental  work,  which  did  not  have  the 
same  shape  as  the  main  arch.  In  order  to  give 
it  the  necessary  support  a  wire  cloth  with  coarse 
mesh  was  employed.  The  space  between  the 
brickwork  and  the  ornamental  surface  amoimted 
in  some  places  to  as  much  as  a  couple  of  yards. 
The  piece  that  fell  from  the  arch  came  from  the 
neighborhood  of  the  abutment  and  in  falling 
bodly  injured  the  decorative  arch  below.  It  was 
a  triangular  mass  of  masonry  weighing  about  3 
tons,  the  sides  measuring  from  6  to  10  ft  The 
smooth  bed  of  concrete  over  the  masonry  shows  a 
yawning  diagonal  crack,  opening  as  much  as  6 
in.  at  the  widest  point,  which  apparently  existed 
for  consideraUe  time.  Below  it  the  masonry  was 
smeared  with  oil  and  tar,  which  apparently  had 
gradually  worked  down  for  a  long  time  from  the 
ballast  above.  It  is  considered  possible  that 
eventually  water  and  oil  forced  their  way  down 
into  the  pores  of  the  masonry  and  that  the  ad- 
hesion of  the  joints  was  thus  {gradually  destroyed. 
Opinions  concerning  the  cause  of  the  accident 
are  very  divided.  It  is  reported  that  an  investi- 
gating committee  found  that  one  of  the  founda- 
tions had  sunk  about  I'A  in.  In  other  quarters 
it  is  believed  that  in  consequence  of  the  continued 
vibration  due  to  the  passing  trains  cracks  were 
caused  in  the  masonry  which  were  not  observed 
on  account  of  the  decorations  hiding  them  from 
the  eye.  Part  of  the  damage  has  also  been  at- 
tributed to  the  very  severe  winter.  The  moisture 
entering  into  small  cracks  of  the  main  arch  might 
have  been  frozen  on  account  of  the  severe  cold 
and  thereby  caused  heavy  stresses. 

It  is  not  to  be  overlooked,  according  to  the 
journal  from  which  these  notes  are  taken,  that 
the  falling  of  so  large  a  block  of  masonry  would 
not  have  been  possible  had  the  disturbing  forces 
not  been  great  enough  to  overcome  the  shearing 
strength  of  the  masonry  and  the  friction  due  to 
the  horizontal  pressures.  Nevertheless  it  is  pos- 
sible that  the  assumptions  made  in  the  course 
of  the  computations  of  the  arch  may  not  have 
been  entirely  fulfilled  by  the  actual  construction, 
and  that  during  the  setting  of  the  masonry  a  part 
of  the  arch  became  pressed  together  very  Httle  or 
not  at  all,  since  in  this  work  there  was  no  pro- 
vision made  for  a  general  uniform  division  of  the 
loading  over  the  individual  arches.  Under  such 
conditions,  if  a  few  cracks  destroying  the  shear- 
ing resistance  arose,  they  would  be  sufficient  to 
allow  the  mass  thus  separated  to  falL 


An  Improved  Arrangement  .of  Service 
pipes  has  recently  been  adopted  by  Mr.  Frank 
E.  Merrill,  water  commissioner  of  Somerville, 
Mass.  Instead  of  laying  nun^erons  small  pipes 
across  the  street,  one  for  each  house,  the  method 
is  now  employed  of  laying  one  pipe  l}4  in.  in 
diameter  from  the  street  main  to  the  sidewalk, 
and  then  extending  smaller  branches  from  this 
service  pipe  tip  and  down  the  sidewalk  to  the 
various  houses.  Where  the  conditions  are  fa- 
vorable a  brick  chamber  is  constructed  in  the 
sidewalk  so  that  the  main  service  gate  and  all 
the  branch  gates  and  connections  can  be  reached. 


Dust  prevention  and  road  destruction  in  and 
about  Boston '  have  been  receiving  the  atten- 
tion of  the  Massachusetts  Highway  Commission, 
the  Metropolitan  Park  Commission  and  the 
Boston  Park  Commission,  and  so  many  experi- 
ments are  being  made  on  a  large  scale  that 
before  long  it  is  reasonable  to  expect  some  val- 
uable information  will  be  obtained.  The  work  is 
particularly  interesting  on  account  of  the  exten- 
sive use  of  automobiles  in  the  Boston  district, 
and  the  consequent  destructive  travel  on  most 
of  the  good  roads  in  that  vicinity.  One  of 
the  most  thorough  tests  is  being  made  by  the 
MetropoliUn  Park  Commission  on  the  Revere 
Beach  Parkway.  A  portion  of  this  well-known 
roadway  was  treated  with  tarvia  last  year  and 
another  portion  has  been  similarly  treated  this 
year.  The  procession  of  motor  cars  along  this 
parkway  is  a  close  one  at  certain  times  of 
every  pleasant  day,  and  the  effect  of  the  treat- 
ment in  preventing  dust  and  the  destruction 
of  the  road  is  consequently  being  determined 
with  unusual  thoroughness.  In  places  the  road- 
way which  was  treated  last  year  has  gone  to 
pieces,   raveling  out   somewhat   like   an  ordinary 


Damaged  Arch  at  Berlin. 

broken-stone  road  in  very  dry  and  windy  weath- 
er; the  surface  shows  a  considerable  quantity 
of  loosened  stones,  but  even  there  the  road  is 
practically  dustless.  The  latter  condition  has 
been  obtained  without  any  watering,  which  shows 
the  value  of  such  applications  in  preventing 
dust,  and  indicates  that  while  the  first  cost  of 
an  application  may  be  large,  the  saving  due  to 
the  omission  of  watering  may  largely  counter- 
balance the  expense  of  applying  the  tarvia. 

It  is  believed  that  these  badly  worn  places 
are  due  to  the  effect  of  the  heavy  motor  car 
travel,  but  there  are  other  places  where  holes 
occur  which  are  believed  to  be  due  to  the  pres- 
ence of  too  much  clay  or  loam  in  the  binding 
material  used  in  making  the  road  or  to  the 
application  of  the  tarvia  when  the  roadbed 
contained  considerable  moisture.  In  this  con- 
nection it  might  be  stated  that  there  is  a  marked 
difference  between  the  methods  of  applying  tar 
preparations  in  the  vicinity  of  Boston  and  the 
methods  which  are  considered  most  satisfactory 
in  France.  In  France  never  more  than  a  thin 
coat  of  grit,  amounting  to  little  more  than  a 
mere  sprinkling,  is  applied  to  the  •treated  road- 
way, while  about  Boston  a  heavy  coat  of  screen- 
ings seems  to  be  considered  necessary.  This 
and  some  other  differences  in  methods  result 
in  an  average  cost  of  about  12  cents  per  square 
yard  for  tarring  some  of  the  Massachusetts  roads 
as  compared   with  about  3  cents  in   France. 

While  tarvia  has  been  used  extensively,  other 
preparations  are  being  employed  and  some  of 
them  have  already  had  considerable  use.  An  ex- 
perience with  one  of  these,  a  preparation  of 
Kentucky  oil*  in  which  some  asphalt  is  dissolved 
at  Revere   Beach   indicates   that  where  the   sur- 


roundings of  the  road  have  to  be  kept  as  clean 
as  practicable,  it  is  necessary  to  take  special 
precautions  to  prevent  their  staining  from  the 
spreading  of  the  preparation  beyond  the.  sur- 
faces to  which  it  is  applied.  In  this  particular 
case  concrete  gutters  had  been  constructed  and 
great  care  was  taken  to  prevent  the  liquid  from 
reaching  them.  This  liquid  leaves  the  roadway 
almost  black,  and  an  attempt  was  consequently 
made  to  keep  any  of  it  from  the  light  gray 
gutters.  This  was  successfully  done  while  the 
material  was  being  applied,  but  during  the  night 
following  its  application  a  rain  occurred  which 
washed  some  of  it  into  the  gutters,  which  were 
badly  stained  in  consequence,  thereby  injuring 
one  of  the  particularly  attractive  features  of  the 
roadway.  An  attempt  will  be  made  to  restore 
the  appearance  of  these  gutters  by  cleaning, 
.\nother  interesting  experiment  with  this  prepar- 
ation of  Kentucky  oil  and  asphalt  is  being  made 
by  the  Metropolitan  Park  Commission  in  Water- 
town,  where  a  long  stretch  of  gravel  road  is 
being  treated  with  it  If  a  gravel  road  can  be 
made  more  durable  and  its  dust  reduced  by 
such  an  application,  the  result  will  be  decidedly 
important,  particularly  in  those  districts  where 
good  road  gravel  is  abundant  and  broken  stone 
is  costly. 

The  State  Highway  Commission  is  proceed- 
ing in  a  conservative  way  to  test  the  various 
methods  of  reducing  the  wear  on  roads,  and 
expects  to  spend  about  $20,000  this  year  in  the 
work.  For  the  present  its  experiments  are  con- 
fined to  the  use  of  tarvia,  as  it  seems  to  give 
a  more  durable  surface  than  other  preparations 
which  the  Commission  has  observed  in  seryice; 
while  the  latter  may  be  successful  in  lajang  dust, 
the  Commission  desires  to  obtain  some  material 
which  will  actually  improve  the  surface  of  the 
road  or  at  least  reduce  the  rate  of  its  deterior- 
ation. An  interesting  fact  which  has  been  brought 
out  by  the  experience  to  date  is  that  the  ap- 
plication of  preventatives  of  dust  and  wear  to 
a  new  road  is  of  little  value.  The  surface  of 
the  new  road  is  open  and  until  it  has  been 
subjected  to  enough  traffic  to  become  consolidated 
and  to  permit  the  cementing  action  of  the  ma- 
terials to  form  a  compact  mass,  the  application 
of  tarvia  and  other  preparations  seems  to  be 
of  little  use. 


Right-of-Way  Areas. 


Rights-of-way  of  various  widths  are  readily 
reduced  to  acreages  by  means  of  the  following 
table,  compiled  for  use  by  the  engineers  of  the 
Western  Pacific  Railway  Co.  The  acreages  are 
for  rights-of-way  loo  ft  long  and  of  the  widths 
respectively  stated;  thus:  a  right  of  way  100  ft 
wide  and  i  mile  long  contains  1.21  acres 
(0.229568  X  52.8  =  1.21-I-.)  Logarithms  of  the 
respective  areas  as  well  as  the  acreage  of  r 
square  foot  and  its  logarithm  are  also  given. 
Areas  may  be  readily  figured  by  the  use  of  the 
slide  rule  in  conjunction  with  the  table: 


Right  of  Way  Width.  Area  in  Acres. 

10  feet  .022957 

50  .114784 

60  .137741 


120 
148.5 


.229568 
•275482 
.340908 


«50  .344352 

180  .413222 

200  .459' 36 

1  sq.  ft,  =        0.0000229568 


Logarithm. 
8.36091 13 
9.0598813 
9.1390633 

9.36091 13 
9.4400932 
95326371 

9.5370026 

9.6161834 

9.6619413 

-5.3609:13 


A  Vitrified  Clay  Water  Main  12  in.  in  di- 
ameter and  3  miles  long  has  been  constructed 
at  Hobart,  Okla.,  under  the  direction  of  the 
U.  S.  Geological  Survey.  It  is  made  of  double- 
strength  pipe  and  is  subjected  to  a  maximum 
head  of  14  lb.  The  joints  were  calked  with 
oakum  and  run  with  a  mixture  of  both  pure 
and   crude  asphalt  and  petroleum. 
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The  West  Neebish  Channel  of  the  St.  Mary's 
River.— II. 


Rock  Excavating  and  Handling. — The  depth  of 
the  rock  cutting  varies  from  nothing  at  each 
end  of  the  8,600-ft.  cut  to  as  much  as  27  ft. 
at  the  middle  of  the  latter,  with  an  average  depth 
of  IS  to  16  ft.  The  rock  has  mostly  all  been 
taken  out  in  two  lifts,  the  faces  being  worked 
the  full  width  of  the  cut.  Four  steam  shovels 
and  four  cableways  have  been  used,  one  shovel 
to  each  cableway.  Generally,  the  shovels  have 
been  worked  in  pairs,  one  shovel  removing  the 
top  lift,  and  being  followed  by  the  other  work- 
ing on  the  '  second  lift.  The  work  has  been 
handled  in  two  lifts  in  this  manner,  in ,  order 
that  the  sides  of  the  cut  could  be  made  vertical 
with  channeling  machines.  Four  of  these  ma- 
chines   have    been    used,    two    Sullivan    and    two 
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One   of  the  Channelers. 


General  View  of  River  Improvement  at  Rock  Section. 


149 

are  then  fastened  to  the  front  or  the  rear  end 
of  the  latter,  which  can  thus  be  helped  along 
over  the  bad  spot  without  any  trouble. 

The  boilers  of  the  shovels  are  all  supplied 
with  water  from  a  pump  in  the  plant  jpidway 
on  the  cut  which  houses  the  boilers  supplying 
steam  to  the  8-in:  and  12-in.  reciprocating  pumps 
in  that  plant.  A  2-in.  exposed  pipe  line,  extend- 
ing to  both  ends  of  the  work  from  this  plant 
has  been  able  to  supply  water  to  the  shovels 
and  to  hoisting  engines  for  the  derricks  that  are 
installed  during  the  coldest  weather  by  a  method 
of  operation  which  has  been  developed  since 
the  work  was  started.  A  S.ooo-gal.  circular 
wooden  tank  is  placed  in  the  boiler  room  of  the 
plant  and  is  heated  during  cold  weather  by  the 
exhaust  steam  from  the  8-in.  and  l2-in.  pumps. 
Either  of  the  two  pumps  on  the  supply  line  to 
the  shovels  and  derricks  draws  from  this  tank, 
the  steam  exhaust  of  the  pump  in  service  being 
turned  into  the  suction  pipe  of  its  water  end. 
The  temperature  of  the  water  is  thus  raised  to 
about  100°  Fahr.,  by  the  exhaust  from  the  three 
pumps,  so  it  does  not  fall  below  the  freezing 
point  before  reaching  the  shovels  and  derricks 
even  during  the  most  extreme  weather,  due  to 
a  method  of  operation  that  has  been  adopted. 
When  a  shovel  engineer  needs  water  he  can 
ring  an  electric  signal  bell  in  the  pump  house. 
The  pump  is  then  started  and  run  until  the 
engineer  signals  again,  when  it  is  shut  down. 
The  water  left  in  the  pipe  leading  to  the  shovel 
is  then  immediately  blown  out  under  a  pressure 
of  90  lb.,  with  air  from  the  compressor  supply 
line,  and  the  pipe  closed  until  water  is  required 
again.  Arrangements  were  made  to  use  steam 
to  thaw  the  pipes  after  the  water  has  been 
drawn  from  them,  but  the  steam  has  never  been 
necessary,  as  the  distributing  pipes  are  free  from 
ice  at  all   times. 

An  interesting  condition  developed  in  connec- 
tion with  the  operation  of  the  air  line  used  to 
blow  out  these  2-in.  water  supply  pipes.  Shortly 
after    the    2-in.    air    line    for   blowing   the    water 


Ingersoll-Sergeant,  all  of  which  are  capable  of 
cutting  to  a  depth  of  14  ft.  The  specification 
provided  payment  for  the  removal  of  the  sides 
of  the  excavation  to  a  slope  of  i  on  i,  but  stipu- 
lated that  the  contractor  would  be  paid  for  all 
excavation  out  to  these  slopes,  if  the  sides  of  the 
cut  were  channeled,  which  has  been  done  ac- 
cordingly. 

The  holes  for  the  blasts  necessary  to  break 
up  the  hard  rock  are  made  with  3%-'m.  Rand 
drills,  30  of  which  are  installed.  The  holes 
are  made  in  two  or  three  rows,  depending  on 
the  character  of  the  rock  and  other  circumstances. 
Owing  to  the  nature  of  the  rock,  the  blast  holes 
have  to  be  placed  at  the  four  corners  of  4  x  6-ft. 
or  5  X  5-ft.  squares,  making  the  cost  of  blasting 
very  high.  Half  of  the  face  of  the  cut  is  shot 
at  a  time,  in  order  that  the  drills  may  be  working 
on  one  half  while  the  shovel  is  removing  the 
muck  from  the  other  half.  Dynamite  is  .used 
for  blasting,  which  is  done  almost  entirely  in  the 
daytiijie. 

The  four  steam  shovels  used  in  loading  the 
loosened  rock  into  the  cableway  skips  are  spe- 
cially adapted  to  working  in  the  cut.  They  are 
Model  60  Marion  shovels,  each  with  a  26-ft. 
boom  carrying  a  2^-yd.  bucket.  Each  shovel 
is  equipped  with  a  traction  gear  which  is  ca- 
pable of  propelling  it  on  wheels  with  ,30-in.  tires, 
without  track,  the  same  as  the  Model  20  shovel 
made  by  the  same  company  is  propelled.  The 
driving  gear  is  attached  to  the  front  wheels,  the 
lo-in.  steel  axle  of  which  is  fixed,  the  steering 
being  done  with  the  hind  wheels,  which  are  on 
a  pivoted  axle.  The  shovels  move  on  the  rock 
bottom  of  the  cut  back  and  forth  along  the  face 
without  difficulty  and  can  make  a  complete  turn 
to  start  work  in  the  opposite,  direction  in   15  to 


Part  of  the  Heavy  Walls  along  a  Portion  of  the  Channel. 


18  minutes.  At  rare  intervals  the  shovels  be- 
come stalled  on  rough  bottom,  or  toward  the 
ends  of  the  cut  where  the  rock  runs  out.  The 
fall  blocks   of  the  cableway   serving  the   shovel 


pipes  was  installed  it  became  difficult  to  main- 
tain the  usual  pressure  in  the  main  air  lines.  In- 
vestigations determined  that,  on '  the  average, 
the  2-in.  water  supply  pipes  required  air  about  7 


ISO 
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hr.'  oat  of  the  24  hr.,  so  a  large  amount  of  air 
was  thus  consumed.  .\  plate  with  a  ^-in.  cir- 
cnlar  hole  was  then  placed  in  the  2-in.  air  supply 
line  to  the  pump,  in  order  that  no  air  might  be 
wasted.  The  result  was  that  the  pressure  in 
the  main  air  lines  was  at  once  restored,  although 
the  water  could  be  blown  out  of  the  supply  line 
as  eflRciently  as  before. 

The  four  cableways  are  worked  in  two  pairs, 
one  pair  operating  from  a  point  near  the  middle 
of  the  cut  to  the  downstream  end  of  the  latter, 
and  the  other  pair  from  the  middle  to  the  up- 
stream end.  The  specifications  were  written  with 
the  idea  that  the  channel  may  eventually  be 
widened  on  the  east,  or  island  side.  Accordingly, 
the  material  from  the  e.xcavation  can  be  dumped 
in  the  river  adjacent  to  the  improved  channel, 
so  long  as  the  spoil  banks  within  300  ft.  of  the 
east  side  of  the  latter  are  not  higher  than  the 
top  of  the  retaining  wall  along  that  side  of  the 
cut.  On  the  west  side  of  the  channel,  the  spoil 
banks  are  permitted  to  come  within  50  ft.  of 
the  cut  and  the  space  between  them  and  the  lat- 
ter can  be  filled  to  the  level  of  the  top  of  the 
wall.  Owing  to  the  nature  of  the  river  bed  and 
bank  on  the  west  side  of  the  cut  for  about  3,600 
ft.  from  the  upstream  cofferdam,  head  towers  for 
traveling  cableways  could  not  be  operated  with 
any  degree  of  safety  or  satisfaction.  The  ground 
on  the  island  side  of  the  upper  end  of  chan- 
nel was  satisfactory  for  the  operation  of  the 
head  tower,  however,  so  cableways  long  enough 
to  span  the  300-ft.  channel  cut,  the  300-ft.  berni 
along  the  latter  and  sufficient  space  for  spoil 
banks  between  the  edge  of  this  berm  and  the 
head  towers  had  to  be  installed.  At  the  down- 
stream end  of  the  channel  conditions  were  much 
more  favorable  for  the  operation  of  head  towers 
on  the  mainland  side  of  the  river,  permitting 
shorter-span  cableways  to  be  installed. 


6  to  8  cu.  yd.  have  been  lifted  out  of  the  excava- 
tion, however,  and  conveyed  to  the  spoil  banks 
without  any  apparent  difficulty.  The  head  and 
tail  towers  are  all  mounted  on  trucks  traveling 
on  rails  parallel  with  the  cut.  These  towers 
have  a  clear  height  of  10^?  ft.  above  the  base 
of  rail,  each  pair  of  towers  containing  85,000 
ft.,  board  measure,  of  timber.  The  front  end 
of  each  tower  of  the  l,ioo-ft.  span  cableways  is 
carried  by  seven  pairs  of  wheels,  three  pair  in 
a  group  under  each  corner  and  one  pair  on  the 


tower,  in  this  case  an  e.xtra  pair  is  added  under 
each  leg  of  the  tower  and  a  pair  under  the- 
middle  of  each  side  of  the  tower  platform.  The 
great  load  on  the  wheels  and  rails  is  thus  dis- 
tributed in  such  a  way  that  bending  of  the  rails 
is  prevented.  The  tracks  can  therefore  be  kept 
up  and  the  towers  can  be  moved  much  more 
easily  than  if  fewer  wheels  had  been  used.  The 
towers  for  the  8oo-ft.  span  cableways  are  the 
same  as  those  just  described  except  they  have 
five  pairs  of  wheels  in  a   row  where  the  others 


Steam  Shovel  Loading  Cableway  Skip. 


One  of  the  Cableway*  and  Its  Spoil    Bank. 


The  four  cableways  were  made  by  the  Lidger- 
wood  Mfg.  Co. ;  the  two  upstream  ones  have 
spans  of  1,100  ft.  each  and  the  two  downstream 
ones,  spans  of  800  ft.  each.  The  capacity  of  the 
cableways  is  probably  best  illustrated  by  the 
loads  which  they  have  carried  regularly  in  ser- 
vice. The  stone  which  is  being  removed  from 
the  cut  is  very  dense,  weighing  about  4,600  lb. 
to    the    yard;    pieces    of    this    stone    containing 


center  line.  Seven  more  pair  of  wheels  are 
placed  under  the  rear  legs  of  the  tower  and  are 
spaced  the  same  as  those  at  the  front  end'  of  the 
latter.  Three  lines  of  rails  laid  under  the 
counterweight  end  of  the  tower  platform  carry 
eight  pairs  of  wheels,  staggered  alternately  so 
each  outer  rail  of  the  three  carries  four  wheels 
and  the  middle  one  eight.  As  compared  with  the 
usual    arrangement    of    wheels    for    a    cableway 


liave    seven.      A   50-h.-p.    moving   engine   is    pro- 
vided on  each  tower. 

Each  cableway  is  operated  by  a  double  12%  x 
15-in.  engine  driving  a  59-in.  hoisting  drum,  all 
in  a  house  on  the  head  tower.  This  engine 
gives  the  carriage  a  hoisting  speed  of  250  ft. 
and  a  traveling  speed  of  1,200  ft.  a  minute.  The 
section  of  the  hoisting  drums  carrying  the  endless 
cable  line  is  covered  in  each  case  with  a  rim 
of  boiler  plate  steel  which  wears  much  better  than 
the  regular  material  in  the  drum  and  can  be  re- 
placed readily  when  worn.  The  carriage  of  each 
cable  is  equipped  with  an  extra  block,  and  an 
increased  diameter  section  is  added  to  the  hoist- 
ing drum  of  the  engine,  so  the  skips  can  be 
dumped  in  the  air  by  the  hoisting  engineer.  This 
aerial  dumping  device  was  invented  by  Mr. 
Lochcr  during  the  progress  of  the  work  on  the 
Cliicago  Drainage  Canal,  and  is  the  one  which 
has  been  in  general  use  since  then. 

A  2^-in.  lock-bar  cable,  made  by  the  Trenton 
Iron  Works,  is  used  on  the  main  cable  in  each 
machine.  The  repairs  to  the  lock-bar  cables 
have  been  very  much  simplified  since  the  incep- 
tion of  the  work,  until  now  all  minor  repairs 
and  some  rather  extensive  ones  are  made  with- 
out lowering  the  cable.  When  a  strand  breaks 
the  ends  at  the  break  are  lapped  about  l/z  in. 
and  are  filed  down  on  a  bevel  to  form  a  flat 
joint,  as  nearly  as  possible.  This  is  wrapped 
.  with  fine  brass  wire,  then  covered  with  a  Ittle 
borax  and  heated  to  the  welding  point  with  a 
blow  torch.  The  brazed  joint  is  then  filed  down 
to  the  same  cross  section  as  the  remainder  of 
the  strand,  in  order  that  the  latter  may  be  driven 
back  into  place.  In  case  the  ends  at  a  break 
are  not  long  enough  to  lap,  a  piece  is  cut  out  of 
the  strand  and  another  piece  long  enough  to 
lap  is  welded  in  its  place.  Small  steel  clamps 
with  tightening  screws  are  placed  around  the 
cable   to   hold    the    loosened    strands   in   position 
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while  the  repairs  are  being  made'  and  to  as- 
sist   in    replacing    the    mended    strands. 

The  repairs  to  the  cables  and  cableway  car- 
riages are  greatly  facilitated  by  small  cabins 
erected  over  the  ends  of  the  cables  at  the  head 
towers.  During  the  extremely  low  temperatures 
which  occur  in  the  winter  it  would  be  prac- 
tically impossible  to  make  repairs  on  these  tow- 
ers, 100  ft.  or  more  above  the  ground  without 
some  such  protection,  and  even  with  the  latter 
men   are  often   frost-bitten. 

The  skips  used  in  connection  with  the  cable- 
ways  have  a  capacity  of  6  cu.  yd.  each.  They 
are  built  of  heavy  steel  plates,  but  the  extremely 
hard  rock  which  is  handled  into  them  with  the 
steam  shovels  breaks  and  bends  them  very  quick- 
ly, 3S  of  these  skips  having  been  used  in  this 
work. 

Retaining  walls  varying  from  S  to  20  ft.  in 
height    and    having   a    minimum    top   width   of   5 
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be  carried  below  the  grade  in  places  in  this 
manner  in  order  that  the  steam  shovels  could 
follow  the  plane  of  the  inclined  strata  which 
occur  in  the  rock.  The  retaining  walls  along 
this  cut  are  practically  done.  A  small  amount 
of  earth  excavation  between  each  end  of  the 
rock  cut  and  the  main  cofferdam  will  be  taken 
out  with  the  steam  shovels  and  conveyed  to  the 
spoil  banks  by  the  cableways.  When  this  is 
finished  and  the  work  has  been  cleaned  up  it 
is  planned  to  admit  the  water  into  the  area 
enclosed  by  the  cofferdams  very  slowly  to  pre- 
vent any  of  the  loose  material  being  washed 
into  the  channel.  The  portion  of  the  coffer- 
dams across  the  channel  and  the  small  portion 
of  the  channel  in  earth  between  the  ends  of 
the  rock  cut  and  the  cofferdams  will  then  be 
removed  with  a  dredge. 

The  progress  that  has  been  made  in  executing 
this  work  is  well  worthy  of  notice.     As  has  been 


Sixty-five  Ton  Shovel  and  Six-Yard  Skips. 


ft.,  are  built  along  both  sides  of  the  channel 
for  a  length  of  5,000  ft.  The  tops  of  the  walls 
are  6  ft.  above  extreme  low  water,  the  walls 
being  built  as  a  guide  to  traffic.  They  have 
been  built  of  large  stones  taken  from  the  cut, 
many  of  these  stones  containing  2  to  6  cu.  yd. 
The  limestone  through  which  the  channel  cut 
is  being  made  is  quite  evenly  stratified  and 
breaks  out  in  regularly  shaped  pieces.  At  points 
where  the  stone  occurred  in  particularly  uniform 
strata,  areas  were  reserved  from  the  general  ex- 
cavation in  order  that  the  rock  might  be  quar- 
ried carefully  out  of  these  areas  for  use  in 
the  walls.  Four  stiff-leg  derricks  operated  by 
steam-driven  hoisting  engines,  are  used  in  han- 
dling the  stone  in  these  small  quarries  and  in 
building  the  wall.  With  the  exception  of  these 
four  hoisting  engines,  the  steam  shovels  and 
three  pumping  plants,  all  of  the  equipment  on 
the  work  is  operated  on  air  from  the  central 
compressor  plant. 

The  work  within  the  cofferdams  is  now  rapid- 
ly approaching  completion.  The  rock  cut  is  fin- 
ished up  to  within  a  short  distance  from  each 
end,  the  excavation  having  been  carried  to  and 
below  the  required  grade,  and  the  bottom  finished 
as  the  work  progressed.     The  excavation  had  to 


mentioned  the  first  work  was  started  early  in 
the  summer  of  1904,  but  i*  was  early  in  the 
summer  of  1903  before  the  whole  area  enclosed 
by  the  cofferdams  was  unwatered.  Therefore, 
practically  all  of  the  work  will  be  done  in  two 
and  one-half  years;  at  the  same  time,  it  should 
be  borne  in  mind  that  the  time  limit  on  the 
work  does  not  expire  until  Aug.  18,  1908,  or  in 
other  words,  the  contract  will  be  completed 
nearly    a    year    ahead    of    time. 

The  quantities  of  materials  handled  by  the 
plant  installed  also  merit  attention.  During  the 
month  of  June,  last,  the  four  cableways  and 
four  steam  shovels  handled  approximately  86,000 
cu.  yd.  of  rock,  or  an  average  of  21,500  cu.  yd. 
to  each  shovel  and  cableway.  The  output  for 
July  will  be  approximately  the  same  amount. 
The  monthly  output  since  the  four  shovels  and 
four  cableways  have  been  installed  has  ranged 
in  the  neighborhood  of  65,000  cu.  yd.  In  this 
connection  it  is  interesting  to  observe  that  the 
ouput  of  the  cableways  used  most  sucessfully 
in  rock  cuts  on  the  Chicago  Drainage  Canal 
ranged  in  the  vicinity  of  8,000  ^'i.  yd.  a  moith 
when  operated  an  eleven-hour  day  shift.  .\t  the 
same  time,  the  rock  in  that  work  was  much  more 
easily  blasted  and  was  not  so  hard  on  plant  as 
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is  the  rock  which  has  been  encountered  in  thi» 

contract. 

.Another  significant  feature  of  the  operations 
on  this  work  is  that  the  number  of  skips  of 
stone  handled  at  night  by  the  cableways  is  about 
the  same  as  the  number  handled  in  the  day 
time.  This  condition  may  probably  be  attributed 
to  two  principal  causes,  the  lighting  and  the 
efficient  method  of  inspection  and  repairs  which 
is  followed.  The  method  of  inspection  and 
repairs  is  also  largely  responsible  for  the  main- 
tenance of  operations  so  successfully  during  the 
winter. 

The  lighting  in  the  field  is  done  with  portable 
Kitson  gasoline  lamps,  enough  of  which  are  used 
so  all  operations  can  be  carried  on  without  in- 
terference. The  blasting  is  practically  all  done 
during  the  day,  but  when  any  blasting  has  to 
be  done  at  night  the  lamps  can  very  readily 
be  moved  out  of  range. 

The  method  of  inspection  and  repairs  that  i» 
followed, is  very  thorough.  In  the  first  place, 
the  whole  work  is  so  far  isolated  from  a  base 
of  supplies  that  a  very  large  amount  of  extra 
parts  and  materials  for  repairs  are  kept  on  liand 
constantly.  For  instance,  an  extra  steam  shovel 
dipper,  a  dipper  arm,  one  of  the  heavy  tractio* 
gears  and  shaft,  and  so  forth,  are  always  ready 
for  use.  The  small  parts  of  the  various  machines 
are  also  kept  in  quantities  in  a  supply  house, 
the  total  quantity  of  extras  and  repairs  on  hand 
representing  about  $20,000.  The  parts  of  each 
machine  which  are  most  liable  to  need  replac- 
ing, such  as  the  cableway  sheave  wheels  and 
the  like,  are  kept  at  the  machine  in  order  to 
save  the  delay  necessary  to  bring  extras  from 
the  supply  house.  A  blacksmith  and  machine 
shop  in  which  most  repairs  can  be  made  is 
also  provided.  The  second  feature  of  this  main- 
tenance system  Ss  the  inspection  method  fol- 
lowed. A  mechanic  and  helper  are  placed  in 
charge  of  each  two  cableways,  the  carriages  of 
which  are  carefully  inspected  at  meal  hours, 
or  at  other  times  when  they  are  brought  to  the 
liead  towers.  Any  necessary  repairs  are  made 
then,  if  possible,  but  if  it  is  impracticable,  they 
are  delayed  until  a  more  favorable  time.  The 
steam  shovels  are  also  under  the  constant  su- 
pervision of  a  mechanic,  whose  sole  duty  is  to 
go  over  the  shovels  daily  in  an  endeavor  to  find 
any  defective  parts.  That  this  unusually  close 
system  of  inspection  has  proved  profitable,  is 
evident  from  the  rapid  progress  which  has  been 
made. 

The  supplies  for  the  three  camps  which  the 
contractor  built  and  maintained  on  the  mainland 
at  the  work  are  brought  from  Sault  Ste.  Marie 
by  boat  during  the  open  navigation  season,  and 
over  land  in  sleighs  the  balance  of  the  year. 
Coal  to  operate  the  various  plants  and  for  the 
camps  is  delivered  entirely  by  boat,  .enough 
being  brought  in  each  summer  to  last  through 
the  winter.  Thus  far,  in  the  neighborhood  of 
40,000  tons  of  coal  has  been  used.  The  ma- 
jority of  this  has  been  required  in  the  com- 
pressor plant.  A  road  was  built  through  the 
dense  timber  along  the  river  by  the  contractor 
and  such  coal  as  is  used  at  points  where  delivery 
is  not  made  by  boat  is  hauled  along  this  road  in 
wagons. 

The  improvement  of  the  West  Neebish  Chan- 
nel is  being  carried  on  under  the  direction  of 
Col.  Chas.  E.  L.  B.  Davis,  Corps  of  Engineers, 
U.  S.  A.  Mr.  L.  C.  Sabin  is  assistant  engi- 
neer. Corps  of  Engineers,  U.  S.  A.,  with  head- 
quarters at  Sault  Ste.  Marie,  Mich.,  and  has 
charge  of  all  construction  and  administration 
of  the  nagivation  in  the  St.  Mary's  River.  Mr. 
Sutton  Van  Pelt  is  in  immediate  charge  of 
the  work  under  Mr.  Sabin.  Mr.  A.  S.  Robin- 
son is  local  manager  of  the  Sault  Ste.  Marie 
office   of  the    MacArthur   Bros.   Co. 
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The  New  Warehouse  of  the  Newark  Ware- 
house ComDany. 


The  Newark  Warehouse  Co.  has  just  com- 
pleted a  large  6-story  fireproof  building  in  New- 
ark, N.  J.,  which  presents  some  interesting  fea- 
tures of  warehouse  design,  many  of  them  due 
to  the  peculiar  local  conditions  in  Newark.  The 
building  will  be  used  by  the  Central  R.  R,  of 
N.  J.  to  acconmiodate  its  local  freight  business 
and  this  fact  combined  with  the  scarcity  of 
available  property*  and  the  elevation  of  the  tracks 
of  the  railroad  through  the  city  caused  the  adop- 
tion of  a  design  differing  widely  from  those  cus- 
tomary for  terminal  facilities.  At  the  same  time 
the  building  offers  a  safe  and  convenient  storage 
for  freight  which  is  not  taken  promptly  by  the 
consignee  and  thus  allows  the  release  of  cars  and 
their  prompt  return  to  service.  The  building, 
therefore,  combines  the  facilities  of  a  freight  de- 
livery and  receiving  terminal  and  of  a  general 
storage  warehouse. 

These  facts  made  the  method  of  managing  the 
building  an  important  consideration  which  was 
finally  worked  out  so  that  the  entire  structure 
with  its  contents  is  under  the  control  of  the 
warehoi^se  company.  The  tariff  covering  the 
storage  charges  varies  according  to  the  class  of 
merchandise  and  is  double  the  rate  for  the  first 
month,  and  single  rate  thereafter,  the  double 
charge  covering  the  cost  of  handling  the  freight 
to  and  from  storage.  The  question  of  insuring 
a  building  of  this  character  together  with  its 
valuable  contents  is  also  a  matter  which  received 
careful  consideration.  The  building  was  con- 
structed and  equipped  with  fire  protection  appar- 
atus to  meet  the  requirements  of  the  Associated 
Mutual  Fire  Insurance  Companies  with  the  re- 
sult that  they  have  written  the  insurance  not 
only  on  the  building  but  have  taken  a  blanket 
policy  on   its  contents. 

The  building  is  situated  on  Mechanic  St.,  be- 
tween Ward  and  Lawrence  Sts.,  extending  back 
to  the  property  of  the  Central  R.  R.  of  N.  J. 
It  is  j6o  ft.  long  with  a  width  varying  from  130 
ft.  on  Lawrence  St.,  to  165  ft.  on  Ward  St.,  and 
has  a  storage  capacity  of  about  1,200  carloads 
of  freight.  It  is  a  steel  frame  structure  with 
reinforced  concrete  walls  and  floors,  containing 
7  floors  in  all,  the  first  devoted  to  teaming,  the 
second  to  the  freight  tracks  and  the  basement 
and  the  four  top  floors  to  storage.  The  fact  that 
the  tracks  of  the  railroad  are  elevated  through 
the  city  made  it  advisable  from  the  first  to  un- 
load the  cars  on  the  second  floor  and  this  imme- 
diately required  provisions  for  lowering  large 
quantities  of  freight  to  the  teaming  floor  as  well 
as  a  skillful  arrangement  of  tracks  inside  the 
warehouse  to  allow  of  the  unloading  of  as  many 
cars  as  possible  at  the  same  time.  The  transfer 
of  large  quantities  of  freight  between  the  first 
and  second  and  the  storage  floors  further  em- 
phasized the  need  of  rapid  and  adequate  elevator 
facilities. 

The  use  of  the  ordinary  platform  elevator  was 
considered  not  only  expensive  but  very  slow 
and  it  was  therefore  decided  to  put  in  spiral 
conveyors  suitable  for  lowering  packages  in  the 
form  of  barrels,  boxes  or  bags  of  a  limited  size. 
These  spiral  chutes  though  used  to  a  limited  ex- 
tent in  some  department  stores  have  not,  so  far 
as  is  known,  been  applied  to  the  handling  of 
large  quantities  of  miscellaneous  freight.  They 
are  8  in  number,  5  with  single  and  3  with  double 
spirals,  all  made  by  the  Otis  Elevator  Co.  They 
are  constructed  of  sheet  steel  enclosed  in  cyl- 
inders 7  ft.  in  diameter.  Three  of  them  extend 
from  the  top  to  the  first  floor,  one  from  the  6th 
to  the  2nd,  two  from  the  2nd  to  the  basement, 
five  from  the  2nd  to  the  ist  floor.  The  reason 
for  the  principal  connection  between  the  1st  and 
and  floors  is  that  the  majority  of  freight  passing 


through  the  warehouse  will  be  direct  from  the 
cars  to  the  teams.  The  conveyor  extending 
from  the  6th  to  the  and  floor  is  for  freight  which 
may  come  from  the  storage  floors  to  be  reloaded 
into  cars.  The  discharge  openings  of  these  con- 
veyors are  permanently  fi.\ed  at  certain  floors 
but  packages  can  be  placed  in  them  at  any  of  the 
floors  which  they  reach.  They  are  adapted  for 
any  packages  no  matter  how  small  up  to  a  maxi- 
mum of  36  in.  square  and  4  ft.  long.  Their 
carrying  capacity  is  only  limited  by  the  rapidity 
with  which  the  packages  can  be  put  in  at  the 
top  or  taken  away  at  the  bottom. 

There  are  S  electrially-driven  barrel  eleva- 
tors installed  by  the  Link  Belt  Engineering  Co., 
two  running  from  the  basement  to'  the  top  floor 
and  three  from  the  2nd  to  the  top  floor,  having 
carriers  about  8  ft.  apart  attached  to  an  endless 


direct-connected  electric  type  made  by  the  A.  B. 
See  Electric  Elevator  Co.,  and  have  a  carrying 
capacity  of  6,000  lb.,  with  platforms  either  7  x 
10  ft.,  or  8  X  12  ft.  in  size.  One  elevator  runs 
from  the  ist  to  the  top  floor,  two  from  the  1st 
to  the  2nd  floor  and  the  other  6  from  the  base- 
ment to  the  top  floor.  They  will  be  used  for 
large  packages-  which  cannot  be  handled  by  the 
barrel  elevators  or  the  spiral  conveyors. 

The  design  of  the  2nd  floor  of  the  building 
influenced  to  a  large  extent  the  arrangement  of 
the  other  floprs.  As  seen  by  the  accompanying 
sketch  the  cars  are  brought  inside  the  building 
and  unloaded  from  6  parallel  tracks  to  platforms 
which  are  raised  to  the  level  of  the  car  floor. 
The  ends  of  the  tracks  toward  Lawrence  St., 
are  intended  particularly  for  inbound  freight  .and 
at  the  Ward  St.  end  for  outbound  freight,  which 


'uT^^Z3^ 


Mechcm/cSf 


Plan  of  Second  or  Track  Floor. 
MecfTOrucSf: 


Plan  of  First  or  Teaming  Floor. 


chain.  They  are  adapted  for  either  sacks,  bar- 
rels or  boxes  and  have  an  almost  unlimited  ca- 
pacity, it  being  possible  to  raise  a  carload,  of 
flour  to  any  of  the  floors  in  half  an  hour  or  less. 
They  can  be  run  in  either  direction,  so  that  the 
packages  can  be  lowered  as  well  as  elevated  by 
them,  but  the  probability  is  that  practically  all 
the  freight  which  they  raise  will  be  lowered  by 
the  spiral  conveyors.  Automatic  trips  are  in- 
stalled at  each  floor  and  when  once  set  dis- 
charge the  elevator  without  further  attention. 
When  the  elevators  are  used  for  raising  packages, 
special  arms  are  attached  to  the  frames  of  the 
eleyator  shafts  and  on  these  arms  are  placed 
the  packages  to  be  carried  up  by  the  elevator. 
The  carriers  come  up  between  these  arms  and 
pick  up  the  packages.  In  case  the  elevators  are 
used  for  lowering  freight  the  packages  are  placed 
on  the  carriers  by  hand  and  caught  by  the  arms 
just  referred  to  on  the  floors  where  they  are  to 
be  discharged.  Special  skids  or  platforms  are 
used  to  aid  the  safe  delivery  from  the  elevators. 
The  nine  platform   freight   elevators   are  of  the 


may  be  reloaded  in  the  cars  from  the  different 
storage  floors.  The  cars  on  the  tracks  .^t 
the  Lawrence  St.  end  of  the  building  can  be 
handled  by  a  switch  engine,  but  those  placed  on 
the  tracks  toward  Ward  St,  will  be  handled  by 
ropes  running  to  an  electrically-driven  capstan. 
The  capacity  of  all  the  tracks  is  about  45  cars. 

The  location  of  the  elevators  and  spiral  chutes 
was  arranged  so  as  to  afford  the  greatest  facility 
for  handling  the  freight  as  it  came  from  the 
cars,  whether  intended  for  immediate  delivery 
to  the  teams  on  the  first  floor  or  for  storage 
in  the  rooms  above.  The  platforms  on  both 
the  first  and  second  floors  are  provided  with 
Fairbanks  automatic  scales,  nine  on  the  second, 
and  four  on  the  first  floor  to  afford  a  convenient 
means  for  weighing  the  freight. 

The  first  floor  is  devoted  to  the  delivery  of 
freight  to  teams,  and  to  the  main  office  which 
is  located  at  the  corner  of  Mechanic  and  Law- 
rence Sts,  The  large  platform  in  the  center  is 
intended  for  freight  coming  direct  fi;om  the  cars 
and  the  two  end  platforms  for  the  freight  com- 
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ing  from  storage,  but  in  case  of  emergency 
either  or  both  of  the  two  end  platforms  can  be 
used  for  freight  going  direct  from  the  cars  to 
the  teams. 

The  entire  operation  of  tlic  warehouse  is  con- 
trolled from  the  office  by  a  private  telephone 
system  with  stations  on  all  the  platforms  of  the 
first  and  second  fioors  and  at  the  center  of  the 
storage  floors.  The  system  also  connects  with 
the  lines  of  the  Central  R.  R.  of  N.  J.,  reaching 
all  outlying  points  in  the  railroad  yards,  and  with 
the  public  telephone  system  of  the  city  of  New- 
ark. On  the  platforms  the  telephones  are  placed 
in  the  small  offices  which  have  been  provided  for 
the  clerks  looking  aftei;  the  freight.  In  addi- 
tion to  controlling  the  operation  of  the  ware- 
house by  means  of  the  private  telephone  system, 
there  has  been  installed  a  pneumatic  tube  sys- 
tem which  affords  means  of  sending  orders  or 
receipts  from  the  office  to  any  point  in  the  ware- 
house. The  telephone  and  the  tube  systems  to- 
gether will  afford  a  quick  and  positive  means 
of    communication    between    the    office    and    the 
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space  around  the  elevators  which  can  be  used 
temporarily  for  freight  that  has  not  been  allotted 
regular  storage  space.  The  floors  are  divided 
mto  about  loo  sections  each,  by  having  numbers 
painted  on  the  beams  overhead  to  indicate  the 
sections,  these  divisions  permitting  a  record  to 
be  kept  of  the  definite  location  of  any  mer- 
chandise which  may  be  stored  in  the  building. 
The  carrying  capacity  of  each  floor  is  also 
plainly  marked  at  each  section.  The  elevators 
and  chutes  are  lettered  and  numbered  aqd  at 
each  opening  of  the  spiral  conveyors  the  floor  at 
which  the  packages  will  be  discharged  is  shown 
by  a  number. 

The  partitions  between  the  compartments  are 
of  hollow  tile  double-celled  blocks  8  in.  thick, 
and  the  stairways  and  elevator  shafts  are  en- 
closed with  tile  blocks  4  in.  thick,  laid  in  Port- 
land cement  mortar..  The  doors  between  the  com- 
partments are  standard  tin-covered  fire  doors, 
made  of  3  thicknesses  of  l-in.  white  pine  boards, 
hung  on  an  inclined  rail,  with  a  standard  auto- 
matic fusible  fastening  allowing  the  door  to  close 
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various  sections  of  the  building  and  will  thus 
greatly  expedite  the  handling  of  the  business. 
The  pneumatic  tube  system  was  installed  by  the 
Lamson   Consolidated   Store   Service   Co. 

The  basement  is  divided  into  13  sections,  10 
of  which  are  devoted  to  storage  and  are  intended 
for  such  stocks  as  it  is  desired  to  keep  cool 
and  in  a  uniform  temperature.  One  of  the  re-  - 
niaining  sections  contains  a  reservoir  for  sup- 
plying the  fire  pumps  and  the  other  the  engine 
and  boiler  room.  The  latter  contains  a  heating 
boiler  for  warming  certain  sections  of  the  build- 
ing and  a  reserve  space  wherein  can  be  placed 
a  turbine  generator  if  it  is  ever  desired  to  make 
the  building  independent  of  outside  sources  for 
electric  current.  A  twin  stack  has  been  put 
in  the  building  so  that  a  ventilating  equip- 
ment can  be  installed  in  the  basement  should 
that  ever  become  necessary,  one  of  the  flues  be- 
ing reserved  for  this  purpose.  The  fire  pumps 
and  air  compressors  are  also  located  in  this 
section  of  the  building. 

The  third,  fourth,  fifth  and  sixth  stories  are 
divided  transversely  into  S  large  storage  compart- 
ments reached  by  7  platform  and  S  barrel  ele- 
vators and  3  spiral  chutes.  In  addition,  at  each 
end  of  the  storage  floors,  there  is  a  large  open 


in  case  of  fire.  Similar  doors  are  used  for  the 
barrel  elevators  and  stairways.  The  doors  for 
the  platform  elevators  were  made  by  the  Auto- 
matic Door  and  Gate  Co.,  and  are  self-closing 
whenever  the  elevator  leaves  the  floor  and  can  b^; 
opened  only  from  the  elevator  side  except  on  the 
first  story.  The  windows  have  metal  frames 
and  sash,  glazed  with  wire  glass,  with  an  auto- 
matic fusible  attachment  .making  them  self-clos- 
ing in  case  of  fire. 

The  building  is  equipped  throughout  with  the 
dry  system  of  sprinklers  installed  by  the  Gen- 
eral Fire  Extinguisher  Co.  ■  In  this  system  nu- 
merous air  valves  throughout  the  lower  stories 
of  the  building  cut  off  the  water  from  the 
sprinkler  heads,  thus  leaving  the  pipes  and  head- 
ers charged  with  air,  which  is  released  by  fire, 
acting  on  -the  sprinkler  heads,  permitting  the 
discharge  of  water  from  the  heads.  The  sys- 
tem can  be  supplied  from  three  independent 
sources,  thus  guaranteeing  against  failure  of 
any  one  or  two  of  the  supplies.  Water  can  be 
obtained  from  the  high  pressure  service  of  the 
city  of  Newark,  maintaining  a  pressure  of  140 
lb.  to  the  square  inch,  from  two  hemispherical- 
bottom  tanks,  furnished  by  the  Chicago  Bridge 
and    Iron   Works,    of   30,000   gal.   capacity   each. 


carried  25  ft.  above  ~the  roof  of  the  buildinf, 
or  from  two  7So-gal.-per-minute  electrically- 
driven  centrifugal  pumps  drawing  on  a  150,000- 
gal.  reservoir  in  the  basement  of  the  building. 
'1  he  pumps  were  furnished  by  the  Fales  &  Jenks 
Co.,  Pawtuckct,  R.  I,,  and  were  designed  to  meet 
the  requirements  of  the  Mutual  Insurance  Com- 
panies. The  three  independent  water  supplies 
are  connected  to  a  header  located  near  the 
pumps  on  the  Ward  St.  side  of  the  building 
and  by  a  system  of  valves  any  of  the  sources 
can  be  used  at  will.  Ther^  are  also  stand  pipes 
on  each  floor,  with  connections  for  2!/i  in.  hose, 
which  can  be  used  in  case  of  necessity,  but  the 
main  reliance  is  upon  the  automatic  action  of 
the  sprinkler  .system.  The  power  for  operating 
the  fire  pumps  as  well  as  for  the  elevators  and 
lighting  is  supplied  by  the  Public  Service  Cor- 
poration and  is  distributed  from  a  switchboard 
located  in  the  engint^  room. 

Except  for  the  oflSce  on  the  first  floor,  the  toilet 
and  air  valve  rooms,  and  a  60  x  7S-ft.  section 
nn  each  of  the  four  upper  floors,  the  building 
will  not  be  heated. 

The  building  is  equipped  with  the  Eco-Mag- 
iioto  clock  system  with  stations  at  different  points 
to  insure  the  proper  patrol  by  the  watchman, 
and  fire-alarm  stations  connected  with  the  head- 
i|uarters  of  the  Newark  fire  department  will  also 
he  installed  throughout  the  building.  These  ex- 
cellent fire  protective  measures  have  resulted  in 
insuring  the  building  and  its  contents  at  a  very 
low  premium  with  the  Mutual  Companies. 

Construction. — On  the  south  side  of  the  ware- 
house is  the  freight  yard  of  the  Central  R.  R. 
of  N.  J.,  elevated  above  the  street  about  25  ft. 
at  Ward  St.,  and  about  12  ft.  at  Lawrence  St., 
I  he  embankment  being  held  up  by  a  retaining  wall 
running  the  entire  length  of  the  building.  This 
wall  had  to  be  underpinned  for  a  depth  varying 
from  12  ft.  at  the  low  end  to  25  ft.  at  the  high 
end  before  the  excavation  of  the  building  could 
he  started.  The  material  used  for  underpinning 
was  concrete  put  in  in  short  sections,  thus  avoid- 
ing any  shoring  or  bracing.  It  had  to  be  done 
with  great  care  as  the  tracks  next  to  the  wall 
were  constantly  in  use. 

The  retaining  wall  was  utilized  as  a  founda- 
tion for  the  enclosing  walls  of  the  building  above 
(he  second  story,  but  not  for  the  support  of  the 
steel  structure,  the  foundations  for  the'  columns 
hcing  entirely  independent  of  the  retaining  wall. 
The  latter  had  a  considerable  batter  which  neces- 
sitated cutting  chases  into  the  wall  so  as  to  set 
the  outside  columns  out  far  enough  to  permit 
the  enclosing  walls  to  rest  on  top  of  the  retain- 
ing walls.  The  cutting  of  these  chases  was 
slow  and  expensive  and  after  various  methods 
had  been  tried  it  was  found  that  the  most  ef- 
ficient was  by  the  use  of  air  drills.  The  chases 
varied  from  about  3  ft.  deep  at  the  bottom  to 
nothing  at  the  top. 

Rorings  made  at  the  site  showed  that  the 
natural  ground  was  sand  with  slight  indications 
of  quick-sand.  The  spread  of  the  grillage  beams 
as  at  first  planned  allowed  for  a  load  of  4  tons 
per  square  foot  on  the  soil  and  to  avoid  any 
risk  of  settlement  the  foundations  were  made  a 
continuous  plate  of  reinforced  concrete  extend- 
ing the  entire  area,  of  the  building,  and  project- 
ing from  6  to  8  ft.  beyond  the  center  lines  of 
the  outside  columns.  This  plate  was  15  in.  thick, 
made  with  Vulcanite  Portland  cement,  rein- 
forced with  extra  heavy  expanded  metal  and  on 
it  was  placed  the  grillage  beams  carrying  the 
cast-steel  pedestals  of  the  columns.  Both  the 
grillage  beams  and  the  pedestals  were  enclosed 
in  concrete. 

The  steel  work  of  the  building  carries  the 
entire  live  load  and  is  unusually  heavy.  The 
floor  of  the  second  story,  which  carries  the 
tracks,  was  designed  under  the  specifications  for 
railroad   bridges  of  the  Central  R.  R.  of  N.  J., 
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taking  as  the  load  the  heaviest  t>-pe  of  switch 
<ngine,  the  remainder  of  the  track  being  filled 
with  cars  having  a  capacity  of  80.000  lb.  each. 
In  addition  the  usual  live  and  dead  loads  are 
allowed  for  on  the  platforms  adjacent  to  the 
tracks.  The  lay-out  of  this  floor  compelled 
the  omission  of  certain  columns  above  the  first 
storv-  and  the  span  of  the  track  entrance  doors 
necessitated  unusually  heavy  girders.  The  steel 
in  the  structure  weighs  over  7.000  tons,  was 
famished  by  the  .\merican  Bridge  Co.,  and 
•erected   by   the    Pittsburg   Construction   Co. 

The  building  was  first  designed  to  have  the 
■enclosing  walls  above  the  street  of  brick  with 
stone  trimmings,  but  labor  conditions  arose  in 
Newark  which  necessitated  changing  to  rein- 
forced concrete.  The  walls  are  independent  of 
the  steel  work  and  are  carried  down  to  the 
concrete  plate  for  a  foundation.  They  are  em- 
bellished to  an  unusual  extent  for  concrete  work 
with  rustications,  mouldings,  dentils,  and  cor- 
nices, which  have  resulted  in  giving  the  building 
a  very  finished  appearance. 

The  reinforcement  of  the  walls  consists  of 
expanded  metal  supplied  by  the  Expanded  Met.i! 
Engineering  Co..  and  of  ^-in.  rods  laid  hori 
rontally  about  4  ft.  apart,  overlapping  at  the  end-, 
with  special  reinforcement  in  front  of  the  col- 
umns. The  concrete  in  the  walls  is  very  dense 
and  there  have  been  no  indications  of  moisture 
working  through.  The  concrete  was  a  1:2:4 
mixture,  using  Cow  Bay  washed  sand  and  j4-i" 
trap  rock,  mixed  with  .\ths  Portland  cement. 
Particular  care  was  taken  in  the  selection  of  the 
sand  and  stone  so  as  to  insure  getting  per- 
fectly clean   and   uniform   material. 

The  walls  are  20  in.  thick  to  the  second  stor\. 
16  in.  thick  to  the  third  story,  and  12  in.  from 
there  up  to  the  top,  the  parapet  walls  abort 
the  roof  being  3  ft.  high.  The  mouldings  form 
ing  the  horizontal  lines,  such  as  belt  course^. 
cornices,  were  carefully  levelled,  great  pains  be- 
ing taken  to  secure  true  lines  for  the  concrctt 
work.  The  cornice  has  a  projection  of  about  ^ 
ft.  from  the  face  of  the  walls  and  required  very 
"heavy  construction  for  the  support  of  the  forms 
.After  the  forms  were  removed  from  the  walls 
the  latter  were  refinished  by  applying  a  ver\- 
thin  1:2  mortar  so  as  to  thoroughly  fill  all  voids. 
and  then  rubbed,  leaving  no  thickness  to  the 
■finish.  This  has  proved  very  satisfactory  and 
there  is  no  indication  of  chipping  or  flaking  and 
no  cracks  have  developed. 

The  floors  above  the  basement  are  of  rein- 
forced concrete,  6  in.  thick  for  a  live  load  of 
300  lb.  to  the  square  foot,  and  8  in.  thick  for  a 
live  load  of  500  lb.  to  the  square  foot,  the  re- 
inforcement being  extra  heavy  expanded  metal. 
They  are  made  of  the  same  proportions  of  con- 
crete as  the  walls  and  finished  with  i  in.  of  ce- 
ment mortar  applied  at  the  same  time  that  the 
•concrete  was  laid.  The  surface  has  been  treated 
with  a  special  mateiial  imported  from  Germany 
which  has  made  it  hard  and  durable  and  done 
away  with  the  dust  which  usually  arises  from 
cement  floors.  The  roof  is  a  4-in.  concrete  slab 
•of  the  same  proportion  as  the  floors,  covered 
with  a  5-ply  fek  and  gravel  roof.  The  water 
caught  in  the  gutters  is  carried  to  cast-iron  pipes 
carried  inside  the  building  with  a  steam  pipe 
alongside  of  them  so  as  to  prevent  freezing  in 
■winter. 

On  tly  second  floor  the  rails  for  the  tracks 
Test  directly  on  the  7/16-in.  steel  floor  plates, 
which  are  supported  by  I-beams  about  16  in. 
apart.  The  rails  are  fastened  with  bolts  and 
•clip  washers,  the  hole  in  the  plate  being  made 
water-tight  by  a  heavy  felt  washer.  After  the 
rails  were  laid,  the  joints  in  the  plates,  which 
in  all  cases  came  over  the  I-beams,  were  care- 
fully cleaned  out  and  run  full  of  a  specially 
■prepared  coal  tar  pitch,  and  the  entire  surface 
■of  the  plates  was  coated  with  a  prepared  asphalt 


paint,  making  the  floor  water-tight.  The  ends 
of  the  tracks  are  protected  by  Ellis  bumpers. 
The  roadway  on  the  first  floor  is  made  of  rock 
asphalt  blocks  with  a  special  asphalt  coating  or 
cushion  about  H  in.  thick,  this  coating  being 
of  such  a  consistency  as  to  afford  a  firm  foot- 
ing for  the  horses.  The  pavement  was  laid  by 
the  Neuchatel  Asphalt  Co.  An  o;\k  wheel  guard 
is  laid  in  front  of  the  platforms,  with  an  oak 
buffer  fastened  to  the  upper  edge  to  protect  the 
latt«r  from  the  wheels  of  the  wagons  backing 
in.  The  basement  floor  rests  upon  the  fill,  which 
was  put  in  over  the  concrete  plate,  forming  the 
foundation,  after  the  grillage  beams  and  column 
bases  were  set. 

The  co.lumns  throughout  the  building  are  en- 
cased in  stone  concrete  having  a  minimum  thick- 
ness of  3  in.  outside  the  steel  work.  For  a 
height  of  4  ft.  above  the  floor  they  are  protected 
by  a  steel  plate  guard,  filled  with  concrete,  with 
an  additional  cast-iron  wheel  guard  around  col- 
umns in  the  driveway  of  the  first  floor. 

The  concrete   for  the  building  was  all   mixed 


by  the  increased  capacity  of  the  carts  over  wheel- 
barrows. 

The  concrete  was  put  in  in  sections,  generally 
from  the  top  of  the  windows  to  the  sill  of  th° 
windows  above,  and  then  the  piers  betweeii  the 
windows  were  put  up.  Where  the  height  was 
too  great  for  these  sections  to  be  put  in  in  one 
operation,  work  was  stopped  and  levelled  off  at 
■  the  height  of  one  of  the  V-shapcd  horizontal 
joints.  In  the  top  surface  of  each  section  steel 
dowels  were  embedded  in  the  concrete,  sticking 
up  about  5  in.  with  an  inverted  V  projection  to 
prevent  any  water  which  might  be  driven  into 
the  horizontal  joints,  from  passing  to  the  inside 
face  of  the  walls.  Vertical  expansion  joints  were 
provided  about  once  in  50  ft.,  finished  with  a 
V-shaped  joint  on  the  outside  or  concealed  in 
the  angles  formed  by  the  offsets  of  the  outside 
walls.  The  concrete  was  placed  in  the  forms 
for  the  walls  by  being  dumped  into  a  sheet  iron 
hopper,  attached  to  the  bottom  of  which  was  a 
telescope  canvas  chute,  the  lower  part  of  which 
was  kept  just  above  the  concrete  already  deposited 
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in  two  i-yd.  electrically-driven  Smith  mixers 
located  in  the  basement  of  the  building.  A  tem- 
porary track  was  laid  on  the  steel  work  of  the 
second  floor  and  the  crushed  stone  was  brought 
in  on  cars  and  dumped  into  large  bins  built  on 
the  steel  work  of  the  first  floor.  The  sand  was 
delivered  by  carts  on  the  first  floor  and  dumped 
into  a  hopper  from  which  it  was  elevated  by  a 
bucket  conveyor  to  bins  adjoining  those  for  the 
stone.  The  cement  was  received  in  cars  brought 
in  on  the  temporary  tracks  and  lowered  by  a 
chute  to  a  storehouse  on  the  first  floor.  The 
sand  and  cement  were  discharged  by  gravity 
into  measuring  bins  and  the  cement  and  water 
were  added  as  the  material  passed  into  the 
mixers.  This  reduced  the  labor  of  handling 
the  material  to  a  minimum. 

Concrete  was  raised  to  the  diff'erent  floors 
by  a  contractors'  platform  elevator  driven  by  a 
steam  hoisting  engine.  The  concrete  was  dis- 
charged by  the  mixers  into  specially  designed 
carts  having  a  capacity  of  6  cu.  ft.,  consisting 
of  a  bucket  swung  between  two  high  spider 
wheels.  They  were  easily  handled  by  one  man 
and  when  raised  to  the  floor  on  which  the  con- 
crete was  needed  were  run  onto  plank  runways 
laid  on  the  steel  work  and  wheeled  to  the  point 
where  the  concrete  was  being  placed.  The  use 
of  these  carts  required  the  erection  of  some 
extra    scaffolding,    but    that    was    fully    paid    for 


This  prevented  any  splashing  as  the  concrete 
was  placed  in  the  forms  and  aided  materially  in 
getting  a  good  surface.  The  forms  were  not 
coated  with  any  special  materials  to  prevent 
the  concrete  from  sticking  to  the  boards  any 
more  than  to  keep  the  wood  thoroughly  wet  be- 
fore the  concrete  was  put  in.  The  concrete  was 
in  a  very  plastic  state  and  was  thoroughly  spaded 
to  remove  all  air  bubbles  and  to  push  back  the 
stone  from  the  fact  of  the  wall. 

The  building  being  of  skeleton  steel  con- 
struction, permitted  of  attaching  the  forms  to 
the  steel  frame  in  such  a  manner  as  to  absolutely 
insure  stability  and  accuracy.  On  each  tier  of 
beams  outriggers  were  placed  which  were  se- 
curely fastened  to  the  beams  by  special  steel  clips 
which  were  easily  removed.  To  these  outriggers 
the  uprights  or  studding  were  bolted  and  the 
plank  forms  were  attached  to  the  studding  in 
sections,  the  outside  of  the  form  in  many  cases 
being  used  several  times  without  being  taken 
apart.  The  inside  section,  however,  had  to  be 
practically  rebuilt  each  time  the  form  was  raised. 

The  5^-in.  bolts  which  held  the  forms  to- 
gether were  passed  through  moulded  concrete 
blocks  about  4  in.  square  which  had  been  pre- 
pared beforehand  and  allowed  to  season.  The 
blocks  were  of  the  same  length  as  the  thickness 
of  the  walls,  and  the  hole  being  J4  in-  in  diam- 
eter allowed   the   bolts   to  be   readily   withdrawn 
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"wheii  the  forms  were  struck.  They  were  mould- 
ed into  the  walls  and  when  the  lorms  were  re- 
jiioved  the  holes  were  filled  with  cement  mortar. 
The  delay  in  erecting  the  steel  work,  due  to 
the  strike  of  the  iron  workers  last  year,  pre- 
vented the  enclosing  walls  being  built  before  the 
.cold  weather  set  in  last  fall  and  when  the  steel 
work  was  finally  completed  the  novel  experiment 
was  tried  of  putting  on  the  roof  before  any  of 
;the  floors  were  constructed.  After  the  roof  was 
.made  watertight  the  centering  which  was  built 
for  the  reinforced  concrete  of  the  roof  was  low- 
ered to  the  floor  below  and  there  formed  the 
•centering  for  the  sixth  floor.  This  was  re- 
peated from  floor  to  floor  and  reduced  the  cost 
of  removing  the  centering  to  a  minimum.  This 
procedure  had  the  added  advantage  of  prevent- 
ing the  drip  from  the  floors  as  the  concrete  was 
laid  from  injuring  the  floors  below  as  would 
have  been  the  case  if  they  had  been  laid  from 
the  bottom  going  up.     The  enclosins'  walls  were 
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The  Massachusetts  Position  Regarding  Pollu- 
tion of  Streams  by  Mill  Wastes. 

The  brief  note  in  this  journal  on  Aug.  3, 
concerning  the  decision  of  the  Massachusetts 
Supreme  Judicial  Court  in  Parker  v.  American 
Woolen  Co.  has  interested  so  many  readers  that 
the  text  of  the  court's  statements  regarding 
stream  pollution  are  reproduced  below  without 
change. 

It  is  difficult,  if  not  impossible,  to  reconcile  all 
the  decisions  which  have  been  made  upon  the 
question  of  the  right  of  riparian  proprietors  to 
use  the  waters  of  streams  flowing  through  or 
along  their  lands.  This  is  a  common  right,  and 
eadh  must  exercise  it  with  all  due  regard  to  the 
rights  of  others,  and  each  must  submit  to  that 
degree  of  inconvenience  and  hardship  in  the 
exercise  of  his  rights  which  results  from  the 
existence  of  like  rights  in  others.  In  such  cases, 
each    proprietor    is    entitled    to    use    the    stream 
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carried  up  and  connected  with  the  roof  before 
the  severe  cold  weather  of  January.  The  win- 
dows were  then  closed  and  the  work  on  the  floors 
■  continued  by  the  use  of  salamanders  through- 
out the  winter,  no  damage  being  done  by  the 
■frost. 

The  building  was  designed  and  constructed 
under  the  general  direction  of  Mr.  Jos.  O.  Os- 
good, engineer  of  the  Newark  Warehouse  Co., 
by  the  John  W.  Ferguson  Co.,  Paterson,  N.  J., 
and  New  York  City.  Mr.  Wm.  Verbaarschot 
was  the  superintendent  for  the  contractor  and 
Mr.  A.  W.  Smith  represented  the  Newark  Ware- 
house Co.  

.Heavy  Galvanized  Sheets  are  in  use  on  ftie 
Northern  Pacific  Ry.  for  the  decks  of  wooden 
bridges  to  guard  against  fire,  as  the  burning  of 
timber  bridges  is  mainly  due  to  hot  cinders  from 
the  ash  pans  of  locomotives.  Galvanized  sheets 
are  put  on  in  8-ft.  lengths  with  copper  rivets, 
the  rails  being  laid  on  top  of  the  sheets  and 
spiked  through.  Bolts  for  the  bridge  timbers 
are   also   passed   through    the   sheets   and   at   th; 

•ends  of  the  bridge  decks  the  sheets  are  flashed 
under   the    first    tie    of   the    road   bed   on   either 

•end  and  no  part  of  the  framework  is  exposed. 


in  such  reasonable  manner,  according  to  the 
usages  and  wants  of  the  community,  as  will  not 
be  inconsistent  with  a  like  use  by  other  proprie- 
tors above  and  below  him.  Cary  v.  Daniels, 
8  Mete.  466,  41  Am.  Dec.  532;  Thurber  v.  Mar- 
tin, 2  Gray,  394,  61  Am.  Dec.  468;  Gould  v.  Bos- 
ton Duck  Co.  13  Gray,  442.  Many  of  the  de- 
cisions relied  upon  by  the  defendant  are  in- 
stances of  the  application  of  this  rule.  Pitts  v. 
Lancaster  Mills,  13  Mete.  156;  Springfield  v. 
Harris,  4  Allen,  494,  81  Am.  Dec.  715;  Jones  v. 
Portsmouth  Aqueduct,  62  N.  H.  488;  Snow  v. 
Parsons,  28  Vt.  459,  67  Am.  Dec.  723;  O'Riley  v. 
McChesney,  49  N.  Y.  672. 

Cases  in  which  the  proprietors  of  sawmills 
have  been  allowed  to  throw  sawdust  and  similar 
refuse  into  the  streams  frequently  for  the  rea- 
son that  the  mills  practically  could  not  be  run 
unless  this  was  allowed  to  a  reasonable  extent, 
generally  have  been  put  upon  the  same  ground. 
Haskins  v.  Haskins,  9  Gray,  390;  Hayes  v.  Wal- 
dron.  44  N.  H.  580,  84  Am.  Dec.  105;  Jacobs  v. 
Allard,  42  Vt.  303,  i  Am.  Rep.  331 ;  Canfield  v. 
Andrew,  54  Vt.  i,  41  Am.  Rep.  828;  Prentice  v. 
Geiger,  74  N.  Y.  341.  But  permission  to  do 
this    has    been    refused    where    it   was    found    to 


make  the  water  impure  and  unfit  for  drinking 
and  domestic  purposes.  Lewis  v.  Stein,  16  Ala. 
214,  50  Am.  Dec.  177.  And  the  tendency  of 
the  later  decisions  is  to  restrict  somewhat  the 
liberality  of  the  original  rule.  Lockwood  Co.  v. 
Lawrence,  ^^  Me.  297,  52  Am.  Rep.  763 ;  Canfield 
V.  Andrew,  54  Vt.  i,  41  Am.  Rep.  828;  Red 
River  Roller  Mills  v.  Wright,  30  Minn.  249,  15 
N.  W.  167,  44  Am.  Rep.  194.  And  in  Canfield 
v.  Andrew,  supra,  the  court  is  careful  to  say  in 
its  opinion  that  no  one  is  allowed  to  deposit  any 
substance  in  a  running  stream  that  will  pollute 
its  waters  to  the  injury  of  a  lower  riparian  pro- 
prietor. 

It  is  of  course  true  that  many  of  the  uses  which 
properly  may  be  made  of  the  water  of  a  natural 
.stream  by  the  upper  riparian  proprietors  will  be 
likely  to  tend  somewhat  to  defile  the  water. 
Sprague  v.  Dorr,  185  Mass.  10,  €9  N.  E.  344. 
Its  use  for  watering  cattle  and  for  the  irrigation 
of  fertilized  land,  or  for  bathing  or  other  do- 
mestic purposes,  will  have  directly  that  tend- 
ency. Water  cannot  be  made  to  pass  through 
the  propelling  machinery  of  a  mill  without  be- 
coming more  or  less  impure;  nor  can  the  water 
.  be  made  available  for  any  manufacturing  use 
without  some  incidental  deterioration  of  its  qual- 
ity. Surface  drainage  into  the  stream  will  be- 
come more  and  more  injuroius  to  the  condition 
of  the  water  as  population  along  its  banks  grows 
denser.  No  one  has  the  right  to  complain  of 
injury  to  the  quality  of  the  water  coming  from 
any  of  these  causes.  Wells,  J.,  in  Merrifield  v. 
Worcester,  10  Mass.  216,  219,  14  Am.  Rep.  592. 
The  natural  flow  of  surface  drainage  from  occu- 
pied land  or  from  streets,  though  much  increased' 
by  the  adoption  of  newer  systems,  so  as  ma- 
terially to  injure  the  water  of  a  brook  into  which 
it  runs,  will  afford  no  cause  of  action  to  a  lower 
riparian  proprietor.  Bainard  v.  Newton.  154 
Mass.  255,  27  N.  E.  995.  Perhaps  the  decision  in 
Pennsylvania  Coal  Co.  v.  Sanderson.  113  Pa. 
126.  6  Atl.  453.  57  Am.  Rep.  445,  can  be  jus- 
tified upon, the  ground  that  the  injury  there  com- 
plained of  resulted  in  reality  from  the  water 
pumped  from  the  plaintiff's  mine  having  drained 
over  the  surface  of  the  ground  into  the  brook; 
upon  which  reason  indeed  it  is  partly  rested  in 
the  opinion  of  the  court.  See  Crossley  v.  Ligh- 
towler,  L.  R.  2  Ch.  478. 

We  regard  it  however  as  settled  that  no  ri- 
parian proprietor  has  the  right  to  use  the  waters 
of  a  natural  stream  for  such  purposes  or  in  such 
a  manner  as  will  materially  corrupt  it  to  the 
substantial  injury  of  a  lower  proprietor,  or  to 
cast  or  discharge  into  it  noxious  and  deleterious 
substances  which  will  tend  to  defile  the  water 
and  make  it  unfit  for  use.  This  was  the  doctrine 
laid  down  in  Wood  v.  Ward,  3  Exch.  748.  It 
has  been  maintained  in  the  English  courts.  Ma- 
son V.  Hill,  5  B.  &  A.  I :  Pennington  v.  Brinsop 
Hall  Coal  Co.,  L.  R.  20  Eq.  769,  772.  It  is 
aflirmed  in  our  own  decisions.  In  Merrifield  v. 
Lombard,  13  Allen,  16,  90  Am.  Dec.  172,  it  ap- 
peared that  by  the  mode  in  which  the  defendant 
had  conducted  his  business  a  large  quantity  of 
poisonous  and  corrosive  substances  was  per- 
mitted to  run  into  a  stream,  which  defiled  and 
corrupted  the  water  to  such  an  extent  that  the 
machinery  in  the  plaintiff's  mill,  lower  down  on 
the  same  stream,  was  corroded  and  his  use  of 
the  water  for  proper  purposes  was  impaired  and 
prevented ;  and  the  defendant  was  enjoined  from 
continuing  so  to  act,  and  the  court  said :  "We 
know  of  no  rule  or  principle  of  law  by  which 
such  a  mode  of  appropriation  of  a  running 
stream,  in  the  absence  of  any  proof  of  a  .para- 
mount right  or  title,  can  be  justified  or  excused 
as  against  a  riparian  owner  of  land  on  the  same 
stream  below."  In  Dwight  Printii;g  Co.  v.  Bos- 
ton, 122  Mass.  583,  it  was  held  that  a  riparian 
owner  has  no  right,   in   the  absence  of  express 
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grant  or  prescription,  to  use  the  waters  of  a 
stream  for  dyeing  or  printing  woolen  or  cotton 
cloths  in  such  a  way  as  to  pollute  the  water  and 
render  it  tmfit  for  drinking  purposes. 

The  same  doctrine  has  been  incidentally  affirmed 
in  other  decisions  of  this  court.  Washburn  & 
Moen  Manaf.  Co.  v.  Worcester,  153  Mass.  494, 
497.  27  N.  E.  664;  Walker  Ice  Co.  v.  American 
Steel  &  Wire  Co.,  185  Mass.  463,  471,  70  N.  E. 
937;  New  England  Cotton  Co.  v.  Laurel  Lake 
Mills,  190  Mass.  48.  52,  76  N.  E.  231.  .There 
is  nothing  inconsistent  with  it  in  Harris  v.  Mack- 
intosh, 133  Mass.  228.  It  has  been  repeatedly 
and  strongly  declared  in  other  states.  "Riparian 
proprietors,  mill  owners  or  others  have  no  right 
to  render  the  water  of  a  stream  unwholesome 
or  offensive."  Richmond  Manuf.  Co.  v.  Atlantic 
De  Laine  Co.,  10  R.  I.  106,  14  Am.  Rep.  658; 
Silver   Spring   Bleaching   Co.   v.   Wanskuck    Co. 

13  R.  I.  611  (in  which  the  court  said:  "The  right 
of  every  ow^ner  of  Jand  bordering  on  a  stream 
to  the  use  of  the  water  is  well  settled ;  and  the 
fact  that  he  also  owns  a  mill  does  not  lessen 
his  rights.  *  *  *  And  he  has  a  right  to  have 
the  water  pass  his  land  in  its  natural,  pure 
state") ;  Bradley  v.  Warner,  21  R.  L  36,  41  Atl. 
564;   Holsman  v.   Boiling  Spring   Bleaching   Co. 

14  N.  J.  Eq.  335;  Chapman  v.  Rochester,  110 
N.  Y.  273,  18  N.  E.  88,  I  R.  A.  296,  6  Am. 
St.  Rep.  366;  Middlestadt  v.  Waupaca  Starch 
&  Pouto  Co.,  93  Wis.  I,  66  N.  W.  713.  In  all 
these  cases,  it  was  held  that  the  right  of  the 
lower  riparian  proprietor  to  the  free  use  and 
enjoyment  of  the  water  of  a  natural  stream  ex- 
tended as  well  to  its  quality  as  to  its  quantity. 
And  see  the  cases  cited  in  Gould  on  Waters. 
§219;  Wood  on  Nuisances,  427  et  seq;  Angell 
on  Water  Courses,  §  136  et  seq.  The  right  to 
use  the  stream  to  carry  away  mere  waste  matter 
in  a  reasonable  manner  and  to  a  reasonable  ex- 
tent is  not  so  to  be  extended  as  to  include  a  right 
to  discharge  into  the  stream  noxious  and  deleter- 
ious matter  to  such  an  extent  as  sensibly  and 
materially  to  foul  the  water  and  destroy  its  purity 
and  fitness  to  be  used  by  others. 

It  is  true  of  course  that  there  is  in  any  large 
body  of  water  a  purifying  principle  which  will, 
either  by  ordinary  sedimentary  deposit  or  by 
chemical  change,  obviate  the  evil  effects  which 
otherwise  would  arise  from  the  deposit  therein 
of  some  limited  amount  of  noxious  matter.  Ac- 
cordingly it  is  not  for  every  small  deposit  of 
such  matter  that  the  law  will  give  a  remedy! 
This  was  the  case  in  Brookline  v.  Mackintosh, 
133  Mass.  215.  There  doubtless  must  be  a  ma- 
terial and  sensible  deterioration  of  the  quality 
of  the  water;  and  this  was  recognized  in  the 
rulings  made  by  the  single  justice.  So  in  Town- 
send  V.  Bell,  167  N.  Y.  462,  60  N.  E.  757,  it  was 
found  as  a  fact  that  the  defendant's  use  of  the 
stream  did  not  render  its  waters  unfit  for  manu- 
facturing, mechanical  or  domestic  purposes.  Mer- 
riiield  v.  Worcester,  no  Mass.  216,  14  Am.  Rep. 
392,  was  decided  on  the  doctrine  that  a  city  i$ 
not  to  be  held  in  damages  for  having  adopted 
an   improper   sewerage   system. 

Nor  can  we  doubt  that  the  plaintiff  is  entitled 
to  an  injunction  to  restrain  the  defendant  from 
continuing  to  pollute  the  stream,  in  order  to 
prevent  it  from  gaining  a  prescriptive  right,  even 
though  siKh  pollution  does  not  interfere  with 
any  use  of  the  water  which  the  plaintiff,  is  now 
making.  Crossley  v.  Lightowler.  L.  R.  3  Eq. 
279;  Pennington  v.  Brinsop  Hall  Coal  Co.,  L.  R. 
20  Eq.  769,  772;  Brookline  v.  Mackintosh,  133 
Mass.  215,  224.  And  it  follows  from  what  we 
have  already  said  that  the  plaintiff  is  entitled 
to  an  injunction  which  will  restrain  the  defen- 
dant from  discharging  into  the  stream  any  nox- 
ious or  offensive  substances  to  such  an  amount 
or  in  such  a  quantity  as  to  affect  noticeably  or 
appreciably    the    purity    of    the    water    when    it 


reaches  the  plaintiffs  premises  so  as  to  render  Experiments  With  a  Jewell  Filter  at  the  Posen 

it   materially   less   lit   for   drinking   or   for   other  •                             Water  Works 
uses  than  it  was  when  it  entered  the  defendant's 

premises.     Simpson   v.    Hoddinott,    1    C.    B.    (N.  "^'  ^-  ^'  Gieseler,  C.  E. 

S.)  590;  Merrifield  v.  Lombard,  13  Allen,  16,  90  •                                        ^ 

.-\m.  Dec.  172;  Richmond  Manuf.  Co.  v.  Atlantic  Posen   is   a   city   of  about    140,000   inhabitants, 

De  Laine  Co.,   10  R.   L   106,   14  Am.   Rep.   658;  and  the  capital  of  the  German  province  of  the 

Holsman    v.    Boiling    Spring    Bleaching    Co.,    14  same  name.     It  is  an  important  fortress  and  for 

X.  J.   Eq.  335.     The  court  can  fix.  no  standard  this  reason  it  is  imperative   that  the  sources  of 

of   reason.ible  use  which  will  be  more  favorable  its    water    supply    should   be    located    within    the 

to    the    defendant,    or    restrict    any    farther    the  fortified   lines, 

terms  of  the   injunction   to  be  issued.     The  de-  The  present  supply  is  drawn  from  wells  bored 

fendant   must   at   its   peril    see   that   it   does   not  into  the  top  layer  of  sand  down  to  the  underlying 

overpass  this  limit.  clay,  which  is  reached  at  a  depth  of  from  7  to 

Nor  can  an  injunction  properly  be  refused  on  15  meters.     This  water,  the  so-called  "Eichwald" 

the  ground  of  the  magnitude  of  the  defendant's  water,  is  practically  sterile,  but  contains  a  great 

interests    and    the    importance    of    its    business.  deal  of  iron.     It  is  conducted  through  a  length 

Some  stress  was  laid  upon  this  consideration  in  of  about  4,000  meters  of  4S0-mm.  syphons  to  the 

Pennsylvania    Coal    Co.    v.    Sanderson,    113    Pa.  works  in  the  city.     There   the   water  is  aerated 

i^,  6  Atl.  453,  57  Am.   Rep.  445;  but  the  case  and    filtered    through    slow    sand    filters.      After 

was  decided  on  other  grounds.     The  same  argu-  having   passed    through    these    it    is   quite    clear, 

ment  was  urgently  pressed  to  no  purpose  in  the  and    in    every    way    satisfactory    for    household 

somewhat    similar    cases    of    Lockwood    Co.    v.  use. 

Lawrence,  77  Me.  297,  52  Am.   Rep.   763,  Silver  This  present  daily  supply  of  about  18,000  cub. 

Spring  Bleaching  Co.  v.  Wanskuck  Co.,  13  R.  I.  met.    is    not    sufficient    for    the    growing    needs 

Table   i. — Analyses  of  Eichwald  and  Herzog  Watshs  and  a  Mixture  of  Equal  Parts  of  Each. 

„,                                                                                             Eichwald.  Herzog.                                     Mixture. 

Clearness ' Clear  Clear                         Turbid,  but  clear  when  filtered 

Color    (Plat.    Cob.    standard) 30"  to  40''  1000°                         600° 

.^■"f" Slightly  HjS  Slightly  peaty          Slightly  peaty 

*^®*^; Strong  iron                None                           None  wlien  filtered                    1 

Reaction Weak  alkaline         Alkaline  Weak  alkaline 

Suspended  matter — 

Jotal o  o                           80  unfiltered 

Loss  on  ignition ....  ©                            56 

Residue  on  ignition ....  q                          24        " 

Residue  on  evaporation —  .                  & 

Total 464  645                        462  filtered 

Loss  on  ignition 68  1 64                            64       " 

Residue  on  ignition .             396  481                           398       *' 

Chlorine ig  178                            98-      " 

.Ammonia 0.7  2.6                     Trace  '* 

Nitrates o  o                               o       " 

Nitrites o  o                               o       " 

Iron,  FejOj 18  0.9                     Trace  " 

Manganese,    Mi^Os 1.7  o                             o       " 

Lime,    CaO ...            1 23  61                           70       " 

Magnesia,    MgO 21  20                           16       *' 

Silicic    acid,    Si02 28  6                          12       " 

Sulphuric    acid,    SO, 39  31                             33       " 

Phosphoric  acid,   P2O5 Trace  Trace                            o       " 

Oxygen,    O o  0                              o       " 

Carbonic  acid — 

Free 1 6 1  ....     **    ■ 

Half    free :.               94^  46                           ....      " 

Combined 94  J  ....      " 

Temporary   hardness 12..1  6.6                           6.2    " 

Permanent    hardness 2.9  2.4                           2.5    " 

Organic   carbon •  • . .  29                           ....      ** 

Permanganate  of  potassium  consumed ....             24  246                           12       *' 

Bacteria  pe*  c.cm 20  to  70  1  to  4                     ....     " 

611,  and  Holsman  v.  Boiling  Spring  Bleaching  of  the  city.  Two  ways  are  open  to  obtain  an 
Co.,  14  N.  J..Eq.  335-  -'^nd  here,  as  in  the  case  increase.  The  first  one  consists  in  a  more  ex- 
last  cited,  the  effect  of  the  injunction  will  not  haustive  utilization  of  the  present  sources  of 
be  to  stop  the  defendant's  works  or  to  interfere  supply  by  boring  additional  wells  and  by  pump- 
with  its  manufacturing  industry,  but  simply  to  ing  instead  of  syphoning.  The  second  way 
restrain  it  from  discharging  offensive  matter  into  open  for  an  increase  of  supply  consists  in  the 
the  stream  and  thereby  polluting  the  waters  which  utilization  of  water  which  is  also  found  within 
flow  through  the  plaintiff's  land.  Here,  as  in  the  fortified  lines  in  abundant  quantities  at  a 
that  case,  it  does  not  appear  that  the  offensive  depth  of  from  100  to  150  meters  over  a  stratum 
matter  cannot  readily  and  at  small  expense  be  of  brown  coal  and  which  rises  in  the  bored  wells 
otherwise  disposed  of;  if  a  system  of  filtrat:ion  above  the  surface  of  the  soil.  From  its  Con- 
or other  purification  is  necessary,  the  expense  tact  with  the  coal  this  so-called  "Herzog"  wa- 
of  this  should  not  be  thrown  upon  the  plaintiff.  ter  is  of  a  deep  brown  color  (about  1,000  de- 
Richmond  Manuf.  Co.  v.  Atlantic  De  Laine  Co.,  grees,  according  to  the  platinum-cobalt  stand- 
10  R.  I.  106,  14  Am.  Rep.  658,  Nor  is  it  material  ard),  but  it  is  practially  sterile,  clear,  without 
that  other  causes  have  'Contributed  to  the  pollu-  odor  and  taste  and  does  not  contain  any  objec- 
tion of  the  stream.  This  does  not  excuse  the  tionable  substances.  If  it  were  not  for  its  deep 
defendant  for  its  wrongdoing,  Crossley  v.  brown  color,  it  would  probably  be  fit  for  house- 
Lightowler,  L,  R.  3  Eq,  279,  This  is  the  principle  hold  use  in  its  natural  state,. 
of  Corey  v.  Havener,  182  Mass.  250,  65  N.  E.  Laboratory'experiments  have  shown  that  when 
69,  and  Oulighan  v,  Butler,  189  Mass.  288,  293,  a  mixture  is  made  of '  Herzog  and  Eichwald 
75  N.  E.  726.  Nor  is  this  a  case  in  which  the  water  in  certain  proportions,  then  the  color  of 
defendant  is  simply  discharging  noxious  matter  the  former  and  the  iron  of  the  latter  are  pre- 
into  an  already  polluted  stream.  It  is  expressij  cipitated  without  any  previous  aeration  being 
found  by  the  master  that  the  water  when  it  required.  After  removing  the  flocculent  precipi- 
reaches  the  defendant's  premises  "is  good,  clean,  tate  of  this  mixed  water  by  filtration,  a  per- 
clear  brook  water,  fit  for  any  kind  of  manufac-  fectly  clear  and  sterile  potable  water  is  obtained, 
ture  or  for  domestic  use."  The    coagulating   action    of   the    two   waters    on 

each   other   takes   place   very   rapidly    when   both 

Tracing  Cloth   makes  a  good  window   shade  are  fresh  from  the  soil,  while  when  they  are  not 

in   drafting  rooms   where   the   sunlight   from   an  fresh    from    the    soil    a    certain    period    of    sut- 

unshaded  window  is  too  strong.     It  is  also  use-  sidence   is    required,   the   length   of   which   seems 

ful    in    shading   electric   lights,  in  a  measure  to  depend  on  the  time  elapsed  be- 
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tween  pumping  and  mixing  the  two  waters.  A 
paper  has  been  published  on  the  subject  by 
Prof.  Dr.  Wernicke  and  Dr.  Weldert  in  "Mit- 
teilungen  aus  der  Koeniglichen  Pruefungsan- 
stalt  fuer  Wasserversorgung  und  Abwaesser- 
beseitigung,  Heft  8,  1907."  From  this  paper 
the  analysis  of  the  two  waters  given  in  Table 
I    has   been   taken. 

The  remarkable  result  obtained  by  mixing  the 
two  waters  is  ascribed  by  Professor  Wernicke 
and  Dr.  Weldert  to  the  action  of  the  iron  in 
the  Eichwald  water  on  the  humic  substances  con- 
tained in  a  very  finely  divided  state  in  the 
Herzog  water'.  I  quote  again  from  the  above 
mentioned  paper  as  follows : 

■'Tests  made  for  the  purpose  of  determining 
the  nature  of  the  subsfance  causing  the  brown 
color  of  the  Herzog  water  have  shown  that  this 
substance  is  not  held  in  solution,  but  in  colloidal 
solution,  because  in  the  first  place  the  colloid 
becomes  pectenised  when  heated  to  the  boiing 
point,  and,  secondly,  because,  as  is  apparent 
from  the  following  table,  it  does  not  diflfuse 
through    parchment : 


Duration  in  Hours 

of  Dialysis  Test. 

o 

48  • 

120 


Chlorine 

mg.  per  Liter, 

174 

119 

64 


Permanganate  of 
Potassium 
Consumed. 

228 

226 


"Further  tests  have  shown  that  the  amount  of 
colloid  is  about  60  mg.  per  liter  when  dried  at  a 
temperature  of  110°  C.  The  analysis  of  this 
residue  has  rendered,  the  following  result:  Or- 
ganic carbon,  7  per  cent. ;  nitrogen,  3  per  cent. ; 
residue  tn  ignition,  22;  loss  on  ignition,  78  per 
cent. 

"The  .residue  on  ignition,  besides  a  small  quan- 
tity of  iron,  consists  principally  of  lime  re- 
spectively magnesia'  and  silicic  acid  .  .  . 
•  .  ,  .  The  mixture  of  one  part  Herzog  and 
one  part  Eichwald  water,  when  filtered  immedi- 
ately after  mixing,  renders  a  clear  effluent  of 
a  slightly  yellowish  color  (7 'to  12  degrees)  and 
free  of  iron     .     ,     . 

.  .  .  The  mixing  of  the  two  waters  was 
tested  in  various  proportions  and  it  was  found 
that  the  best  proportion  was  between  the  limits 
of  three  parts  Eichwald  water  to  from  two  to 
seven  parts  Herzog  water,  in  other  words  that  I 
liter  of  the  Eichwald  subsoil  water  containmy 
iron  would  remove  the  color  of  from  0.6  to  2.1 
liters  of  the  brown  Herzog  subsoil  water  and  at 
the  same  time  be  freed  of  the  iron  contained  in 
it.  On  the  basis  of  these  figures  we  can  compute 
that  I  mgr.  of  iron  precipitates  from  2.2  mgr. 
to  7.0  mgr.  of  the  brown  coloring  substance. 

"Professor  Wernicke's  tests  had  shown  that 
besides  the  proportion  in  which  the  two  watTS 
are  mixed,  the  age  of  the  water  containing  iron 
(the  Eichwald  water)  was  likewise  of  importance, 
in  other  words  that  the  time  elapsing  between 
the  taking  of  the  Eichwald  water  from  the 
well  and  the  mixing  of  the  two  waters  exerted 
an  influence  on  the  reaction.  The  brown  deep 
subsoil  water  was  indifferent  in  this  respect.  It 
found  that  the  longer  the  Eichwald  water  was 
kept  without  special  care  being  exercised,  the 
slower  the  reaction  would  be.  After  all  iron 
of  the -Eichwald  water  had  been  precipitated  as 
hydroxide  no  reaction  at  all  would  occur. 

"This  is  of  importance  as  regards  the  theo- 
retical explanation  of  the  reaction.  It  corrob- 
orates Professor  Wernicke's  opinion  that  the 
precipitation  of  the  brown  c6lor  is  caused  by 
the  iron  contained  in  the  Eichwald  water,  but 
only  by  such  iron  which   is  held   in  solution." 

In  view  of  these  remarkable  laboratory  results 
it  was  decided  to  conduct  experiments  with  a  fil- 
ter furnished  by  the  Jewell  Export  Filter  Co.  with 
a  view  to  demonstrating  whether  and  under 
what  conditions  of  subsidence  and  coagulatior 
the  Herzog  water  alone. or  a  mixture  of  it  and 
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the  Eichwald  water  could  be  made  potable  on  : 
large  scale,  or,  failing  that,  whether  rapid  filtra- 
tion would  deal  as  successfully  with  the  aerated 
Eichwald  water  as  the  present  slow  sand  filter 
does. 

The  experiments  were  made  with  a  plant  con- 
sisting of  a  4-ft.  Jewell  filter,  two  subsidcnc  • 
tanks  and  a  chemical  apparatus,  all  of  which 
were  arranged  in  the  usual  way.  The  two  sub 
sidence  tanks  had  an  aggregate  capacity  of  18 
cu.  m,,  but  this  capacity  was  later  on  increaser 

Table  2.— Experiments  with  Jewell  Filter  at  Posen. 


hi  ^ 


O   C   u' 

s'S- 

-  r  u 


2  =  S 


'/i 


,38      cub.  met. 
25 


S  at* 

™  b""  *« 
•«  C  I-  n 
.£  =  £■£ 

Mured  water  with  sulphate  of  alumina. 

'  "20  2  hrs.  50  m. 

o  120  4  hrs.  26  m. 

7  120  4  hrs.  26  m. 

o  120  4  hrs.  26  m. 

9  120  4  hrs.  26  m. 

'°  '20  4  hrs,  26  m,              52              271^ 

.2  93  4  hrs.  00  m,            107           047 

3  93  4  hrs,  00  m.  88  53 

4  93  4  hrs,  00  m.              50           023 
■2  93  5  hrs,  40  m,              60              56}-^ 
■3  93  5  hrs,  40  m.               30             ^6'/, 

5  60  5  hrs,  40  m,  50  81 


55 
30 
31 
31 
31 
52 
107 


Herzog  water  with  sulphate  of  alumina. 


14 
"5 


16 

17 


120 
120 


120 
120 
93 
93 
62 
62 
62 


2  hrs.  50  m. 
2  hrs.  50  m. 


4  hrs.  26  m. 

4  hrs.  26  m. 
20  hrs.  00  m. 
20  hrs.  00  m. 

8  hrs.  36  m. 

8  hrs.  36  m. 
19  hrs.  00  m. 


l8 

33 
48 

cub.  met. 

sulph 

ate. 

0 

12K 

cub.  met. 

0 

izVi 

0 

b43  ^ 

**       " 

0 
0 

46 

»       n 

0 

C49 

"       ** 

0 
0 
0 

44 

68'^ 
bSo 

"    " 

0 

60 

tl             n 

0 

65 

"       " 

0 

biso 

**        " 

0 

100 

«        *' 

0 
0 

^130 
di94 

»     *.' 

0 

dll4 

"         *' 

0 

0 

94 
126 

,.     ., 

22 

23  45^5  13  hrs.  00  m. 

24  32^  12  hrs.  15  m. 

25  32j4  12  hrs.  15  m. 

26  32^  12  hrs.  15  m. 

27  32  J^  17  hrs.  00  m. 

28  32j/^  17  hrs.  00  m. 

29  32'A  37  hrs.  00  nff 

30  32^2  56  hrs.  30  m. 
.'I  32^  56  hrs;  30  m. 

32  16 14       24  hrs.  00  m. 

33  1 1.8       34  hrs.  00  m. 

Eichwald  water  without  sulphate. 

34  93.4         3  hrs.  45  m.  o         C643       cub.  met. 

35  '20  1  hr.  30  m.  o  /379         "        " 

36  120  I  hr.  30  m.  o  S48        * 

^•^  120  I  hr.-3oni.  o  461         "       " 

a,  Test  not  concluded. 

b,  With  preliminary  filter. 

c,  Milk  of  lime  was  poured  on  filter. 

d,  With  preliminary  filter;  effluent  good  until  end. 

e,  Effluent  contained  o.i  mg.  of  iron;  color  of  effluent, 
7  to  12. 

f,  Effluent   free   from   iron. 

by    the    addition    of    further    tanks. 

Experiments  were  commenced  on  Aug.  i,  1906, 
and  were  concluded  on  March  31,  1907.  They  in- 
cluded the  treatment  of  mixed  Herzog  and  Eich- 
wald water  alone  without  the  use  of  sulphate  of 
alumina  and  the  treatment  of  Eichwald  water 
alone  without  the  use  of  sulphate  of  alumina. 

It  may  be  stated  generally  that  the  results  ob- 
tained with  the  water  containing  iron  were  en- 
tirely satisfactory  in  regard  to  the  quality  of  the 
effluent  as  well  as  in  regard  to  the  length  of  runs 
and  the  percentage  of  wash  water  required.  The 
experiments  with  Herzog  water  were  likewise 
successful  so  far  as  the  removal  of  color  was 
concerned,  but  they  were  not  as  sucessful  as 
the  one  previously  mentioned,  either  in  regard 
to  length  of  run  and  quantity  of  effluent  furnished 
during  one  run,  nor  in  regard  to  the  percentage 
of  wash  water  required.  It  was  found,  especial- 
ly when  using  high  rates  of  filtration,  that  the 
color  would  penetrate  the  filter  bed  after  a 
comparatively  'short  time.  The  results  obtained 
are  given  in  the  appended  tables,  from  which 
the  conditions  may  be  seen  under  which  each 
individual  test  was  made  and  how  much  water 
was  satisfactorily  clarified  per  square  meter  of 
filter  bed  during  one  run  under  such  conditions. 
The  limit  of  satisfactory  clarification  (removal 
of  color)  has  been  assumed  at  IS  degrees  of  the 
platimim-cobalt  standard. 

We  will  first  consider  the  tests  during  which 
sulphate  of  alumina  was  applied,  a  summary  of 
which  is  given  in  Table  2.     No  great  difference 


was  apparent  in  the  action  of  sulphate  of  alumina 
on  the  pure  Herzog  water  and  on  the  mixed 
water.  From  a  consideration  of  the  figures  of 
both  tables  we  arrive  by  means  of  interpolation 
at  the  results  given  in  Table  3,  regarding  the 
amount  of  water  that  can  be  satisfactorily  clari- 
fied during  one  filter  run : 

Table  3.— Amount  of  SATiirxcTotv  EvrLUENT  Obtaimd 
PER  Sqi'ar*  Meter  of  Filter  Area  During  One  Run. 

Mixed  Water  with  ArrLiCATioK  or  Al,(S04)i. 
Rate  of  Filtration, 

Meters  in  24      /-^— When  Applying  per  Cubic  Meter , 

Hours.  30  gr.  AI,(SO.),.  50  gr.  AI,(SO,),. 

■  20  20  cub.  met.  30  cub.  met. 

no  28    "       "  38    "       " 

100  36    "       "  47    "       " 

90  45    "       "  55    "       " 

80  53    "       ••  63    "       " 

70  61     *       "  72    *•       " 

60  70    "       '*  80    '*       '* 

I 

It  is  clear  at  once  from  Table  3  that  the  high 
rates  of  filtration  as  well  as  the  very  low  ones 
arc  practically  out  of  question,  because  in  the 
former  case  tfte  filter  runs  arc  too  short  and 
in  the  latter  case  the  required  area  of  filter  beds 
is  too  great.  A  rate  of  filtration  of  80  meters 
when  30  grammes  of  sulphate  of  alumina  are  ap- 
plied and  a  rate  of  filtration  of  90  meters  when 
50  grammes  of  sulphate  of  alumina  are  applied, 
seem,  however,  to  meet  the  practical  require- 
ments. In  view  of  the  considerable  hardness 
of  the  raw  water,  there  is  not  the  slightest  ob- 
jection against  the  application  of  such  quantities 
of  sulphate  of  alumina. 

When  a  rate  of  filtration  of  80  meters  is  as- 
sumed with  30  grammes  of  sulphate  of  alumina 
being  applied  and  a  duration  of  subsidence  of 
about  4  hours,  then  two  daily  washings  would 
be  sufficient  and  the  amount  of  wash  water  used 
would  not  exceed  5  per  cent,  of  the  effluent.  The 
existing  slow  sand  filter  bed  in  which  the  pro- 
posed rapid  filter  plant  is  to  be  accommodated 
aflords  space  for  fourteen  21-ft.  Jewell  filters, 
which  with  the  rate  mentioned  above  would  fur- 
nish 36,000  cub.  met. 

During  all  these  tests,  the  end  of  the  run  was 
brought  about  by  the  penetrating  through  the 
filter  bed  of  the  color,  long  before  the  loss  of 
head  had  reached  its  highest  limit.  There  is, 
therefore,  no  doubt  that,  if  finer  sand  was  to 
be  used  than  that  employed  during  the  ex- 
periments, it  would  be  possible  to  increase  the 
velocity  of  filtration  without  at  the  same  time 
increasing  the  dose  of  sulphate  of  alumina  and 
the    number    of    washings    required. 

We  now  have  to  consider  the  clarifying  of  the 
mixed  water  without  the  application  of  sulphate 
of  alumina.  A  summary  of  the  results  obtained 
is  given  in  Table  2.  Six  of  these  tests  have 
been  made  with  the  aid  of  a  preliminary  filter 
and  have  yielded  good  results.  For  instance, 
with  a  rate  of  filtration  of  93  meters,  a  sedimen- 
tation of  20  hours  and  the  use  of  a  preliminary 
filter,  43  cu.  met.  were  obtained  per  square 
meter  of  filtering  areain  one  filter  run.  A  rate 
of  filtration  of  80  meters  would  therefore  appear 
to  be  practicable  and  only  require  two  washings 
in  24  hours.  But  the  quantity  of  the  wash  wa- 
ter would  certainly  be  great,  as  not  only  the  filter 
proper  but  also  the  preliminary  filter  would 
have  to  be  washed.  Again,  the  space  re- 
quired for  the  entire  plant  would  be  very 
large..  The  tests  made  without  the  use  of 
a  preliminary  filter  are  numbered  16,  17  19, 
20.  22,  23,  25,  26,  28,  32  and  33.  Their  re- 
sults have  been  produced  graphically  by  laying 
off  on  the  axis  of  abscissae  the  rates  of  filtration 
and  on  theordinates  the  quantities  of  clarified 
water  obtained  per  square  meter  diu-ing  one  fil- 
ter run.  The  points  thus  obtained  could  .  be 
joined  without  any  considerable  deviation  by  a 
continuous  curve  and  from  this  curve  the  figures 
of  Table  4  have  been  obtained.  This  table 
contains  a  source  of  errors,  inasmuch  as  the  dura- 
tion  of  sedimentation  has  not   been   considered. 
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It  varied  between  4>4  and  34  hours,  but  for  the 
rates  which  practically  come  into  question,  name- 
ly those  of  about  60  meters,  the  average  duration 
of  sedimentation  has  been  about  14  hours  (tests 
N'os.  30  and  22). 

TaBLX    «. .\M00KT    of    SaTISF.»CTOI1Y    EmOEST    OlTAINEO 

rcM  Sqi'am  Mites  or  Filtex  Akea  Dueing  One  Run. 
Mixed  Watee  Without  .\pplication  or  .\Lt(.SO,>«. 

With  a  filtration-rate  of  loo  met 17  cub.  met. 

With  a  filtration-rate  of    90  met 12  "  " 

With  a  filtration-rate  of     80  met 28  "  " 

With  a  filtration-rate  of     70  met 35  "  " 

With  a  filtration-rate  of    60  met 43  "  " 

With  a  filtration-rate  of     50  met 53  "  " 

With  a  filtration-rate  of     40  met 65  "  " 

\\~ith  a  filtration-rate  of     30  met 79  "  " 

It  is  seen  that  when  a  rate  of  filtration  of  60 
meters  and  a  sedimentation  of  14  hours  are  em- 
ployed the  mi.xed  water  can  be  clarified  under  • 
conditions  that  are  admissible  in  practice.  Two 
washings  in  24  hours  would  be  sufficient  and 
the  above  mentioned  plant  of  fourteen  21-ft. 
filters  would  supply  a  daily  quantity  of  27,000 
cub.  met  But  it  would  be  necessary  to  con- 
struct subsidence  basins  of  verv-  considerable 
fize,  and  it  should  also  be  mentioned  that  the 
removal  of  color  in  none  of  these  tests  was  as 
satisfactory  as  when  sulphate  of  alumina  was 
applied. 

We  now  have  to  consider  the  tests  which  were 
made  with  the  Eichwald  water  alone,  without 
the  use  of  sulphate  of  alumina.  These  tests  were 
made  with  a  rate  of  filtration  of  93.4  meter  and 
a  subsidence  of  3  hours  45  minutes,  and  again 
with  a  rate  of  filtration  of  120  meter  and  a  siib- 
sideiKe  oi  I'A  hour,  the  raw  water  being  aerated 
before  filtration.  In  both  (fases  the  result  was 
excellent,  .\ccording  to  the  Royal  Hygienic  In- 
stitute at  Posen  the  effluent  was  free  from  iron. 
At  the  same  time  the  color  was  removed  almost 
totally  and  even  towards  the  close  of  each  run 
it  amount  to  only  12  degrees.  In  all  cases  the 
filter  could  be  operated  until  the  loss  of  head 
had  arrived  at  its  highest  limit.  With  the  rate 
of  93.4  meter  a  quantity  of  643  cub.  met.  were 
filtered  in  one  run  and  with  the  rate  of  120 
meters  an  average  quantity  of  461  cub  met.  was 
filtered  in  one  run,  as  shown  in  Table  2.  The 
amount  of  wash  water  used  was  considerably 
less  than  2  per  cent,  of  the  effluent  in  both  caics. 

We  may  deduce  from  these  results  that  tne 
rate  of  filtration  for  this  water  may  be  consid- 
still  more,  when  coarser  sand  is  used  in  the 
filter  bed.  It  is  certain  that  a  rate  of  140  meters 
in  24  hours,  with  two  hours  of  sedimentation, 
can  be  successfully  employed  and  that  then  one 
daily  washing  will  be  perfectly  sufficient,  the 
amount  of  wash  water  used  remaining  below  3 
per  cent.  With  this  rate  of  filtration  the  ?bove 
mentioned  plant  of  fourteen  21-ft.  filters  would 
have  a  daily  capacity  of  63,000  cub.  met. 

T*»l«  5. — Size*  of  Filtee   Plants    Requieed  at  Posen 

rok  dlffeeent  methods  of  supflv  and  a  daily 

Cafacitv  of  4J,ooo  Cub.    Metee. 

a-.       .=  rr  5-3C  5_^  Sg-5 

A         60  m.      24       26,300  cu.  m.      93x19  m.       10,500  sq.m. 
B         80  18         7.500  77x19  4,000 

C       140  lo         3,7SO  38x19  2,000 

As  Stated  in  the  above,  the  following  three 
methods  have  been  tested  to  obtain  the  neces- 
sary increase  of  potable  water  for  Posen:  (A), 
the  clarifying  of  mixed  water  with  application  of 
sulphate  of  alumina;  (B),  the  clarifying  of  mixed 
water  without  application  of  sulphate  of  alumi- 
na; (C)(  the  clarifying  of  the  water. containinfj 
iron  without  the  application  of  sulphate  of  alumi- 
na. The  tests  have  shown  that  under  certain 
conditions  of  subsidence  and  of  rate  of  filtration 
all  these  three  methods  can  be  employed  in 
practice,  and  we  find  that  for  a  daily  capacity  of 
45,000  cub.  met.  the  size  of  plant  required  in  each 
of  the  three  cases  is  that  given  in  Table  5. 


Notes  on  Tar  Macadam. 

.\  i^per  read  at  the  annual  meeting  "of  the  .Associa- 
tion of  Municipal  and  County  Engineers  by  C.  F.  Wike, 
City   Surveyor,    Sheffield. 


These  notes  are  not  intended  as  an  argument 
in  favor  of  better  roads.  Discussion  of  road- 
making  problems  has  recently  been  so  thorough, 
and  the  demand  for  an  improvement  is  so  gen- 
eral, that  road  engineers  need  now  only  con- 
sider how  the  desired  improvement  is  to  be 
effected,  and  how  paid  for.  The  necessity  has 
chiefly  come  about  through  the  rapid  develop- 
ment of  motor  traffic.  Those  interested  in  mo- 
tors disclaim  responsibility  for  the  present  dust 
nuisance  and  blame  the  roads,  upon  which,  they 
say,  motor  vehicles  have  no  more  destructive 
effect    than    horse    traffic.     This,    however,    will 
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seem  small,  but  the  reason  for  this  at  once  brings 
us  face  to  lace  with  one  of  the  difficulties  in 
the  general  adoption  of  tar  macadam  roads. 

Many  of  the  roads  in  the  writer's  charge  have 
steep  gradients,  and  no  one  who  has  had  experi- 
ence of  tar  macadam  will  suggest  that  it  is  a 
desirable  material  for  hills.  Up  to  the  present 
a  gradient  of  I  in  20  has  been  considered  suffi- 
ciently steep,  and  perhaps  other  engineers  will 
be  good  enough  to  give  their  experience  as  to 
laying    tar    macadam    on    steeper   gradients. 

.\\.  one  time  most  of  this  work  was  let  by 
contract,  and  this  is  still  the  case  to  a  liimted 
extent  but  about  five  years  ago  a  plant  was  con- 
structed by  the  corporation  at  an  approximate 
cost  of  £1,000.  consisting  of  sheds,  iron-plated 
floors,  with  flues  beneath  for  drying  the  broken 
stone,  and  heating  apparatus  for  the  tar  com- 
pound. During  the  last  three  years  the  quan- 
tity of  tar  macadam  prepared  has  averaged  2,300 
tons  per  annum,  in  addition  to  900  tons  of  tarred 
chippings  for  footpaths. 

The  specifications  to  which  the  tar  macadam 
is  made   is  as   follows : 
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scarcely  be  admitted  by  those  engineers  who  have 
charge  of  the  roads.  In  the  opinion  of  the  writ- 
er, the  additional  wear  caused  by  self-propelled 
vehicles,  and  particularly  by  those  fitted  with 
non-slip  devices,  is  considerable.  Whether  such 
vehicles  ought  to  pay  a  larger  contribution  to- 
wards the  upkeep  of  the  highways  is  a  question 
which  undoubtedly  will  have  to  be  fought  out 
and  settled. 

One  effect  of  the  new  traffic  will  be  an  ex- 
tension of  the  paved  roads  leading  out  of  the 
towns,  and  possibly  a  development  in  the  direc- 
tion of  cheap  paving.  Another  result  will  be 
that,  where  the  amount  of  traffic  and  rateable 
value  does  not  warrant  the  expense  of  paving, 
some  other  construction  of  road  involving  the 
least  amount  of   dust   will   have   to   be  adopted. 

Where  paving  is  too  expensive,  perhaps  the 
best  material  for  minimizing  duft  is  tar  mac- 
adam, which  is  by  no  means  a  recent  introduc- 
tion, it  having  been  adopted  in  some  of  the 
Northern  and  Midland  towns  for  at  least  thirty 
or  forty  years.  In  Sheffield  it  has  certainly  been 
laid  nearly  forty  years,  and  it  is  with  regard  to 
what  has  been  done  in  this  direction  that  the 
following   detailed   observations   are  oflfered. 

At  present  there  are  392  miles  of  roads,  of 
which  241  miles  are  macadam  roads;  about  151 
miles  of  the  latter  are  repairable  by  the  High- 
way Authorities,  and  of  these,  nearly  10  per  cent. 
are  laid  with  tar  macadam.    The  proportion  may 


First  Coat. — About  2  in.  in  thickness  of  lime- 
stone "dark"  in  color,  and  of  approved  qual- 
ity, sound,  hard  and  free  from  spar,  and  equal 
to  sample.  The  stone  to  be  broken  uniformly 
to    a    2^-'in.    gauge. 

Second  Coat. — About  iJ4  in.  in  thickness,  of 
best  slag,  of  sound,  uniform  material,  free  from 
honeycomb  and  dirt,  from  approved  works,  all 
equal  to  sample.  The  slag  to  be  broken  uni- 
formly to  a   iJ4-'u-  gauge. 

Third  Coat. — About  J^  in.  in  thickness  of  slag 
shingle  to  a  -H  in.  and  H  in.  gauge  in  equal  pro- 
portions, free  of  dust,  of  the  quality  specified 
for  the  second  coat,  and  eqaul  to  sample.  The 
total  thickness  of  the  tarred  material,  after 
being  rolled  with  the  steam  roller,  to  be  4  in., 
and  the  top  of  its  surface  to  be  Yi,  in.  above  the 
level  of  the  channels. 

After  rolling  the  roadway  is  to  be  covered  with 
a  dressing  coat  of  granite  chips  {Yi  in.  dust  out) 
of  approved  quality  and  thickness,  as  may  be 
ordered,   and   again    rolled. 

The  whole  of  the  limestone  and  slag  must  be 
thoroughly  well  dried  on  hot  plates;  a  mixture 
of  pitch  and  tar  must  then  be  boiled  in  the 
following  proportion :  For  the  first  and  second 
coats  90  imp.  gal.  tar  and  125  lb.  of  pitch;  and 
after  boiling  for  two  hours,  17  imp.  gal.  of  the 
mixture  must  be  mixed  with  30  cwt.  of  the 
broken  limestone  and  i^  in.  slag. 

For  the   third  coat   14  imp.   gal.   of  the  above 
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mixture,  after  boiling,  to  be  added  to  each  cubic 
yard    of    shingle. 

The  limestone  and  slag  to  be  perfectly  dry  and 
warm  at  the  time  of  mixing,  and  the  whole  thor- 
oughly turned  over,  so  that  every  part  of  the 
surface  of  the  stones  will  receive  a  coating  of 
the  mixture.  The  above-mentioned  proportions 
may  vary  according  to  the  quality  of  the  pitch 
and  the  strength  of  the  tar.  The  prepared  lime- 
stone and  slag  is  then  to  be  put  in  separate  heaps, 
and  left  a  sufficient  time  to  toughen  before  being 
laid.  After  it  has  been  propeily  toughened  and 
freshened  with  a  further  quantity  of  pitch  and 
tar  (if  considered  requisite),  it  is  then  to  be 
spread  on  the  foundation  in  layers  as  specified. 

The  cost  of  slag  and  limestone  tar  macadam 
is  about  the  same.  If  of  the  best  quality,  prob- 
ably slag  is  the  better  material,  and  in  certain 
instances,  it  has  been  used  for  all  three  coats. 
The  difficulty,  however,  is  to  get  it  sufficiently 
uniform  and  free  from  lime  and  other  constitu- 
ents which  render  it  liable  to  early  disintegration. 
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road,  taking  a  considerable  amount  of  traf- 
ic,  and  the  annual  charge  (including  initial  cost) 
for  a  period  of  fourteen  years  has  averaged  about 
4d-  per  square  yard ;  this  is  for  a  fairly  flat  road. 
In  another  case— a  road  with  light  traffic— the 
average  has  been  a  little  less  than  2j4rf.  per 
square  yard. 

If  the  best  results  are  to  be  obtained,  it  is 
very  advisable  that,  after  the  first  laying,  tar  mac- 
adam should  be  kept  in  thorough  repair,  and 
for  many  years  it  has  been  the  practice  to  tar 
paint  the  surface  at  intervals  of  three  or  four 
years,  or  as  soon  as  roughness  begins  to  show. 
This  has  been  done  not  so  much  with  the  idea 
of  laying  the  dust  as  to  prolong  the  life  of  the 
tar  macadam. 

At  present  a  considerable  mileage  of  dry  mac- 
adam road  is  being  tar  sprayed,  and,  so  far  as 
can  be  seen  at  present,  it  will  be  practicable  to 
apply  this  system  to  gradients  steeper  than  those 
upon  which  tar  macadam  has  been  laid.  Never- 
theless, there  must  be  a   limit  to   the  gradients 
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This  is  one  of  its  disadvantages  as  compared 
with  limestone,  which  can  be  obtained  of  uni- 
form hardness,  and,  as  the  use  of  tar  macadatp 
increases,  so  will  the  difficulty  of  getting  suffi- 
cient  slag  of  suitable  quality  increase. 

Granite  has  not  hitherto  been  looked  upon  as 
a  suitable  material  for  tar  macadam,  on  ac- 
count of  its  want  of  absorption.  It  was  laid 
\>y  the  writer  nearly  twenty  years  ago  in  several 
streets,  but  for  the  reason  given,  was  not  a  suc- 
cess. It  has  recently  been  laid  in  some  districts 
with  tarred  chips  for  binding,  and  similar  work 
is  in  preparation  in  Sheffield.  If  the  necessary 
adherence  could  be  obtained,  granite  would,  on 
account  of  its  better  wearing  qualities,  be  more 
economical  than  either  limestone  or  slag,  and 
perhaps,  with  modern  methods  of  retarring  roads 
at  frequent  intervals,  the  old  difficulty  may  be 
got  over. 

With  regard  to  the  cost  of  tar  macadam  roads 
compared  with  dry  granite  macadam,  the  initial 
cost  is  about  the  same,  about  2s.  3(f.  to  2s.  6d.  per 
super,  yard,  exclusive  of  foundation,  the  extra 
expense  of  tarring  being  balanced  by  the  fact  that 
a  cheaper  material  is  used  than  the  granite  mac- 
adam usually  employed  for  important  main, 
roads,  when  these  are  not  pav.ed.  Statistics  'lave 
Ijeen  prepared  with  regard  to  a  typical  suburban 


upon  which  tar  can,  in  any  form,  safely  be  em- 
ployed, as  it  is  a  material  very  susceptible  to 
heat,   and   slippery   in   hot   weather. 

To  sum  up  the  writer's  experience,  tar  mac- 
adam is  a  very  suitable  and  economical  material 
for  many  situations,  and  its  use  is  bound  to  in- 
crease, but  it  has  its  restrictions,  the  principal 
one  being  that  it  cannot  safely  be  used  for  roads 
with  a  considerable  gradient.  So  far,  the  ma- 
terials used  have  been  inferior  in  durability  to 
granite  or  whinstone,  and  therefore  it  has  not 
been  suitable  for  macadam  roads  with  the  heavi- 
est traffic.  The  great  advantages  are  the  com- 
parative absence  of  dust,  and  the  quietness.  Tar 
macadam  roads  are  also  economical  in  the  matter 
of  cleansing.  The  introduction  of  tar-spraying 
apparatus  has  materially  helped  to  minimize  the 
dust  nuisance,  and  it  is  through  the  application 
of  tar,  in  one  form  or  another,  that  the  nearest 
approach  to  a  dustless  road  must  be  looked  for, 
where  paving  (which,  after  all,  creates  the  least 
dust)    cannot  be   used. 


The  Trees  along  Streets  in  East  Orange, 
N.  J.,  are  under  a  Shade  Tree  Commission,  of 
which  Mr.  Alfred  P.  Boiler  is  president.  It 
plants  and  prunes  trees,  carries  out  measures  to 
destroy   insect   pests,   and   repairs    injured   trees. 


The  Quebec  Bridge  Superstructure  Details. — 
Part  Vn. 


Anchor  Arm  Bottom  Chords.— Tht  bottom 
chords  of  the  anchor  arm  trusses  form  chords  of 
parabolic  curves  with  500- ft.  span  and  112  ft.  rise, 
divided  into  ten  panels  of  a  uniform  horizontal 
projection  of  50  ft.,  which,  at  the  river  end  where 
the  inclination  is  nearly  45  deg.,  gives  a  maximum 
length  of  about  68  ft.  on  centers.  All  vertical 
and  sub-vertical  posts  are  connected  to  the  lower 
chords  with  iS-in.  pins  and  the  connections  of 
the  diagonal  members  of  the  trusses  are  made 
through  the  lower  ends  of  the  vertical  posts  so 
that  they  are  not  directly  attached  to  the  chord 
members. 

The  bottom  chords  have  a  uniform  rectangular 
cross  section  4  ft.  6  in.  deep  and  5  ft.  7J/i  in. 
wide,  made  with  four  built  channels  with  the 
thicknesses  of  their  webs  and  the  sizes  of  their 
flange  angles  varied  to  correspond  with  the  total 
cross-sectional  areas  of  301  to  776  sq.  in.  The 
top  flange  angles  on  the  two  inner  chan- 
nels are  turned  inward.  All  other  flange 
angles  are  turned  outward.  Tht  flanges 
are  connected  by  i4-in.  batten  plates  at  the  splices 
and  between  them  are  divided  into  panels  about 
5  ft.  long  by  transverse  3X3-in.  angles.  Each  panel 
is  X-braced  with  3x3-in.  lattice  bar  angles  having 
two  rivets  in  each  end.  On  the  top  flange  both 
of  these  angles  are  c^ntinuous,  one  of  them  hav- 
ing its  vertical  flange  cut  to  clear  the  other.  They 
are  riveted  together  at  the  intersection  and  have 
one  rivet  in  each  flange  of  the  chord  channels. 
Batten  plates  are  riveted  across  the  lower  flanges 
of  the  inner  channels  of  the  chords  where  the  lat- 
tice angles  intersect  them  and  serve  as  splices  for 
one  of  the  latter,  which  is  cut  to  clear  the  other, 
running  continuously  across  it  and  secured  with 
four  rivets.  At  panel  points  the  lower  bot- 
tom plates  project  beyond  the  inner  face  of  the 
chord  to  form,  with  parallel  plates  field  riveted 
through  the  upper  flanges  opposite  them,  jaw 
plates  for  the  field  riveted  connection  of  the  lat- 
eral struts  and  diagonals. 

As  the  chords  change  direction  at  panel  points 
they  are  cut  through  there,  and  have  at  these 
places  radial  butt-joints  spliced  with  shop-riveted 
web  cover  plates  one  on  each  side  of  the  outside 
webs  and  one  on  the  outside  only  of  each  of  the 
inside  webs.  In  order  to  facilitate  erection  the 
field  riveted  splices  between  the  bottom  chord 
sections  are  made  at  points  loj/j  ft.  beyond  the 
panel  points  on  the  river  side.  This  arrangement 
enables  all  members  to  be  connected  at  any  given 
panel  point  without  assembling  the  lower  chord 
section  for  the  next  panel. 

The  eighth  panel  from  the  anchorage  of  the 
bottom  chord  is  typical  of  the  intermediate  panels 
in  the  anchor  arm  truss,  is  54^  ft.  long  over  all 
and  weighs  164,000  lbs.  It  has  a  maximum  stress 
of  15,079,000  lb.,  and  a  gross  cross  sectional  area 
of  767  sq.  in.  Each  channel  is  made  with  three 
54xi3-i6-in.  and  one  37J4xi3-i6-in.  web  plates 
riveted  together  with  five  lines  of  rivets  exclusive 
of  two  lines  in  the  vertical  flange  of  each  of  the 
two  8x6xi5-i6-in.  flange  angles.  The  ends  of  the 
chords  are  stiffened  in  the  field  splices  by  vertical 
diaphragms  and  the  field  splices  are  made  with 
i-in.  rivets  through  the  webs  of  the  outer  chan- 
nels and  i-in.  turned-bolts  through  the  webs  of  the 
inner  channels  which  are  inaccessible  for  field 
riveting.  The  open  holes  enclosed  by  hexagons, 
in    the    drawings,    indicate    shipping   bolts. 

The  bottom  chord  in  the  river  end  panels  of  the 
anchor  arm  truss  is  39  ft.,  2%-in.  long  over  all 
and  weighs  120,000  lbs.  It  has  a  maximum  stress 
of  16,129,000  lb.  and  a  cross  sectional  area  of  842 
sq.  in.  The  outer  ribs  are  each  made  with  two 
54x15/16  in.  web  plates,  two  46xis/i6-in.  side 
plates  and  two  8x3'^xi5/i6-in.  flange  angles.  The 
inner  ribs  are  each  made  with  three  54xi5/i6-in. 
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web  plates,  one  3714x15/16-111.  side  plates,  and  two 
8x6xi5/i6-in.  flange  angles.  This  section  of  the 
chord  is  special  in  tl&t  it  has  no  pin  connection, 
the  connection  to  the  main  vertical  post  over  the 
center  pier  being  made  with  a  riveted  splice  to  the 
short  section  engaging  the  pedestal  at  this  point. 

The  bottom  chord  section  in  the  shore  end  panel 
of  the  anchor  arm  truss  is  special  on  account  of 
the  connections  for  the  inclined  end  bars  and  the 
vertical  portal  post  and  the  provisions  made  for 
the  group  of  vertical  anchorage  bars  connecting  it 
to  the  reaction  platform  in  the  bottom  of  the  pier. 
This  section  is  43  ft.,  if^-in.  long  over  all  and 
weighs  ilQ.ooo  It.  Its  maximum  stress  of  4950.- 
coo  lb.  is  less  than  that  of  any  o^her  section  of  the 
bottom  chord  and  is  provided  for  by  a  cross  sec- 
tional area  of  301  sq.  in.  The  ribs  are  each  made 
with  a  single  54xi5/i6-in.  web  plate  and  two 
8x6xi5/l6-in.  angles  and  are  divided  into  -il/i-it 
panels  by  inside  vertical  3x3-in.  stiflfener  angles. 
The  river  end  of  this  cross  ecction  is  like  those  of 
the  other  pieces  except  that  the  splice  is  made,  on 
the  shore  side  of  the  pin.  At  the  shore  end  the 
flange  angles  terminate  about  2  ft.  from  the  pa'iel 
point  and  the  webs  project  2  ft.  beyond  it  and  are 
bored  for  a  lo!4-in.  pin  engaging  the^ vertical 
anchorage  eyebars.  .\  slot  i  in.  wide  and  454  ft. 
long  is  cut  through  all  of  the  webs  on  the  center 
line  about  6  ft.  clear  of  the  panel  point  to  receive 
a  53x>:t-in.  horizontal  diaphragm  plate  about  5  ft., 
2  in.  long,  which  is  connected  by  a  pair  of  hori- 
zontal angles  to  each  of  the  webs  and  affords  con- 
nection for  two  intermediate  vertical  webs.  The 
main  webs  are  spliced  about  ioj4  ft.  from  the  end 
of  the  chord  to  short  end  sections  120  in.  wide 
and  15  in.  thick,  which,  with  the  two  intermediate 
diaphragms  of  similar  shape,  provide  6  wings  or 
jaws,  engaging  the  foot  of  the  inclined  end  bars 
with  the  12-in.  pin  on  heavily  reinforced  bearings. 
The  plates  extend  beyond  the  pin  hole  to  the  end 
of  the  chord  and  above  it  are  connected  and  stiff- 
ned  by  two  sets  of  transverse  diaphragm  plates, 
thus  making  a  massive  rectangular  pillar  field 
riveted  to  the  double  end  floor  beam  and  re- 
ceiving from  it  the  heavy  lateral  stresses  which 
are  transmitted  to  the  masonry  pier. 

The  bottom  chords  in  the  anchor  and  cantilever 
arm  are  connected  together  over  the  river  pier 
by  a  special  V-shaped  section  about  23  ft.  long 
and  9  ft.  high  over  all  exclusive  of  end  splice 
plates,  which  weighs  about  40  tons  and  was 
riveted  up  complete  in  the  shop  and  shipped  as  a 
single  piece.  It  has  4  massive  webs  correspond- 
ing with  those  of  the  chord  sections  and  is  bored 
at  the  intersection  of  the  center  lines  of  the  two 
wings,  to  engage  the  24-in.  pin  through  the  foot 
of  the  main  post.  The  webs  interlock  with  those 
of  the  shoe  and  pedestal  and  provid.:  full  hole 
bearings  of  an  aggregate  length  of  15  in.  The 
ribs  are  made  in  halves  with  vertical  butt  joints 
on  the  center  lines,  each  half  rib  has  4  full-length 
15/16-in.  web  plates  and  two  6x8x1 5/i6-in.  flange 
angles.  The  halves  of  each  web  are  spliced  to- 
gether by  two  cover  plates  on  each  side  which  are 
continuous  across  the  center  line  and  are  bored 
with  full  pin  holes. 

The  webs  are  connected  on  each  side  of  the  pin 
by  three  sets  of  oblique  solid  plate  diaphragm, 
one  of  them  parallel  and  one  perpendicular  to  the 
axis  of  the  chord  and  the  third  one  making  an 
angle  of  about  30  deg.  with  it.  Except  near  the 
vertex,  the  flanges  are  connected  by  top  and  bot- 
tom cover  plates  with  open  holes  to  match  those 
in  the  inclined  plates  shop  riveted  to  the  shoe  and 
pedestal  with  which  they  are  field  riveted  or  bolt- 
ed. Four  lateral  connection  plates  with  maximtmi 
dimensions  of  ii7J4x!/2Xi20  in.  are  shipped  loose 
and  are  field  riveted  to  the  top  and  bottom  flanges 
as  indicated  in  the  general  plan  and  elevation  to 
receive  the  main  bottom  lateral  members.  The 
outer  edges  of  these  wide  platex  are  siifTened  by 
.single  6x4-in.  angles. 

(To   be   Continued.) 


Open  Tank  Timber  Treatment. 


The  open  tank  treatment  of  timber  is  rap 
idly  gaining  favor,  according  to  the  Forest  Serv- 
ice of  the  Department  of  Agriculture.  The  rea- 
son for  this  is  that  the  appliances  necessary  for 
the  treatment  can  be  readily  transported  from 
place  to  place  and  are  comparatively  inexpensive, 
whereas  the  retorts  and  other  apparatus  required 


into  the  heart  of  the  forest  if  necessary.  An  ad- 
vantage claimed  for  the  process  is  that  it  can  be 
applied  effectively  to  parts  of  timbers  which  are 
particularly  subject  to  rapid  decay,  such  as  butts 
of  fence  posts  and  telephone  poles,  without  wast- 
ing preservatives  on  other  parts.  It  is  also  appli- 
cable to  the  treatment  of  mine  props,  cross-ties, 
piles,  shingles,  and  small  timbers  of  loblolly  pine, 
black  and  tupelo  gum.    Western  yellow  pine,  lodge- 


SCCTION  D"D 


ScctionE-E 


Lower  Chord  A  ■    L  at  Shore  End,  Anchor  Span,  Quebec  Bridge. 


for  the  treatment  of  timber  by  the  older  methods 
are  expensive  and  permanent.  Hence,  preserving 
plants  have  been  located  at  lumber  centers  as  a 
rule,  where  a  large  business  might  be  expected, 
and  the  transportation  charges  to  and  from  the 
treating  plant  have  been  quite  heavy.  The  equip- 
ment for  open-tank  treatment,  consisting  of  an 
open  tank  warmed  either  by  steam  coils  or  by  a 
fire  below,  is  so  simple  and  low  in  cost  that  it  is 
within  reach  01  small  companies  and  contractors. 
Moreover,  it  is  so  portable  that  it  can  be  taken 


pole  pine  and  similar  kinds  of  wood.  According 
to  the  Forest  Service,  fairly  i;ood  results  have 
also  been  obtained  in  treating  arborvitae,  chestnut 
and  red  oak,  but  the  experiments  thus  far  made 
do  not  warrant  the  application  of  the  method  to 
the  treatment  of  piles  and  ties  of  such  woods. 
While  the  open-tank  treatment  does  not  ordinarily 
secure  so  deep  a  penetration  of  the  chemicals  as 
is     secured     by     the     pressure     retort     method, 

it  is  considered  sufficient  to  protect  timber  for 

many  purposes. 


August  io,  1907. 
The  Concrete  Pier  at  Newlyn  Harbor,  England 

The  Newlyn  south  pier  or  breakwater,  25  ft. 
wide  on  top  and  707  ft.  long,  is  built  of  con- 
crete on  solid  rock  in  water  of  a  maximum 
depth  of  14  ft.  The  concrete  was  cast  in  15-ft. 
sections  in  molds  made  of  shutters,  placed  by 
divers,  on  vertical  transverse  falsework  bents. 
Each  bent  had  a  center  vertical  post  and  two 
side  posts  battered  respectively  i  :8  and  i  :i2 
to  correspond  with  the  inclined  faces  of  the  pier. 
The  posts  were  single  loxio-in.  timbers  abojt 
40  ft.  long,  with  their  lower  ends  seated  in 
shallow  pits  excavated  in  the  surface  of  the 
bed  rock  and  loaded  with  sufficient  kentledge  to 
overcome  their  buoyancy.  In  each  transverse 
bent  the  posts  were  connected  by  horizontal 
struts  bolted  across  them  at  just  about  low  water 
level  and  at  the  top.  The  two  upper  panels  thus 
formed  were  X-braced  with  single  6x6-in.  angles 
and  the  entire  bent  considered  as  a  single  panel 
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receive  the  lower  edges  of  the  successive  upper 
panels,  which  were  sunk  to  position  by  saddle 
castmgs  afterwards  hoisted  to  the  surface  by 
"leans  of  lines.  The  shutter  panels  were  placed 
and  the  surface  of  the  rock  cleaned  by  divers 
who  also  leveled  ofT  the  concrete  deposited  under 
water.  Up  to  low-water  level  the  concrete  was 
made  i  :8  with  large  granite  stones  embedded 
in  It,  but  was  faced  with  3  ft.  of  1:4  concrete. 
Ihe  upper  part  of  the  pier  was  made  with  i -lo 
concrete  with  a  facing  12  in.  thick.  The  work 
was  executed  with  hand  derricks  and  cost  about 
$150  per   lineal    foot. 

Subsequently  another  pier  40  ft.  wide  and  1,02= 
ft.  long  was  built  with  two  parallel  concrete 
face  walls  chained  together  at  distances  of  100 
ft.,  and  filled  between  with  rubble.  As  this  pier 
was  nearly  all  built  above  low-water  level,  ordi- 
nary molds  were  used  for  the  concrete  and  no 
difficulty  was  encountered  in  its  construction  A 
third  pier,  890  ft.  long,  in  water  14  ft.  deep    was 


Section  of  Lower  Chord  over  Pier  A 

was  X-braced  with  chains  reaching  from  top 
to  bottom  of  the  posts  and  adjusted  by  turn- 
buckles.  Similar  adjustable  transverse  guys  in 
the  planes  of  the  bents  were  attached  to  the 
tops  of  the  outside  posts  and  were  anchored  by 
a  weight  on  the  bottom  of  the  bay.  The  bents 
were  anchored  by  a  weight  on  the  bottom  of 
the  bay.  The  bents  were  X-braced  longitudinally 
by  adjustable  chains. 

Before  each  batter  post  was  sunk  one  end  of 
a  long  longitudinal  angle  was  bolted  to  it,  and 
after  it  was  in  position  the  other  end  was  bolted 
to  the  adjacent  bent  by  a  bolt  with  an  eye  head, 
which  was  easily  turned  by  a  diver  inserting  a 
cross-bar  into  its  eye.  Greased  eye-bolts  also  pro- 
jected through  the  inclined  posts  into  the  interior 
of  the  mold,  and  were  easily  removed  by  divers 
after  the  concrete  was  in  positon.  The  shutters 
or  sides  of  the  molds  were  made  in  sectional 
panels,  the  lower  ones  having  cast-iron  cutting 
edges  which  not;  only  served  to  sink  them  but 
penetrated  into  the  shallow  layer  of  sand  over- 
lying the  surface  of  the  rock.  These  panels  were 
provided  with  outside  vertical  cleats  projecting 
above  the  upper  edge  and  serving  as  guides  to 
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built  with  lo-ton  molded  blocks  of  i  :6  concrete 
lowered  by  an  overhead  gantry  on  a  concrete  bed 
made  by  divers.  Mr.  J.  C.  Inglis  was  the  en- 
gineer, and  Messrs.  Hill  &  Lester,  of  London 
and  Plymouth,  were  the  contractors.  The  details 
of  the  work  were  described  in  a  recent  issue  of 
"Engineering,"   London. 


The  Decomposition  of  Cement  in  sea  water 
is  the  subject  of  a  valuable  monograph  by  Henry 
Le  Chatelier,  in  the  "Annales  des  Fonts  et 
Chaussees."  His  investigations  led  him  to  the 
conclusion  that  all  hydraulic  cements  are  decom- 
posed by  sea  water,  but  at  very  unequal  rates. 
This  decomposition  is  slower  as  the  content  of 
alumina  is  lower  and  as  the  hydraulic  index  is 
higher.  Quick-setting  cements  with  high  sul- 
phate of  lime  and  a  high  hydraulic  index  give 
very  satisfactory  results.  The  addition  ofpozzo- 
lana  produces  a  considerable  increase  in  the  re- 
sistance.- A  dense  mortar  seems  to  be  most 
essential  to  ensure  the  preservation  of  concrete 
in  sea  water.  On  this  account,  independently  of 
all  chemical  action,  the  addition  of  pozzolana  is 
important  as  increasing  the  density  of  the  mortar. 
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Book  Notes. 
About  five  years  ago  an  investigation  of  al- 
lowable pressures  on  foundations  was  made  by 
Dr.  E.  L,  Corthell  in  connection  with  harbor 
works  in  South  America.  He  sent  a  circular 
letter  to  about  300  engineers  in  different  coun- 
tries, asking  them  to  send  him  notes  of  actual 
pressures  and  attending  settlements,  if  any,  that 
had  come  under  their  observation.  About  one- 
tenth  of  those  to  whom  these  letters  were  sent 
replied,  and  from  them  voluminous  tables  giv- 
ing facts  regarding  178  works  were  compiled. 
This  material  was  worked  up  as  a  paper  for 
the  Institution  of  Civil  Engineers,  which  printed 
a  very  brief  abstract  of  it  about  a  year  ago. 
The  information  in  the  paper  would  thus  be  prac- 
tically lost  for  useful  purposes,  since  but  very 
few  engineers  have  access  to  the  unpublished 
manuscripts  in  the  records  of  the  Institution, 
had  not  Dr.  Corthell  arranged  for  the  publica- 
tion of  the  paper  in  full  for  general  sale.  In 
this  way  a  quantity  of  valuabTe  information  re- 
lating to  the  pressures  actually  imposed  on  deep 
foundations  is  now  available,  and  will  unqes- 
tionably  prove  of  much  value  to  those  engaged 
in  foundation  work  of  any  sort.  The  paper 
is  entitled  "Allowable  Pressures  on  Deep  Found- 
ations," and  is  sold  in  this  country  at  $1.2=.  with 
the  imprint  of  John  Wiley  &  Sons,  New  York. 


A    few    weeks    ago    attention    was    called    in 
this  journal  to  some  studies  made  by  Dr.  A.  S. 
Cushman,    assistant    director.    Office    of    Public 
Roads,   throwing   much    light   on   the   nature   of 
the   corrosion   of   iron.     A   great   deal    of  com- 
ment   has    been    made    on    this    announcement, 
and   naturally   enough    some   of  these   criticisms 
have  been  unwarranted  on  account  of  their  pro- 
ceeding from  incomplete  knowledge  of  just  what 
Dr.   Cushman   has  personally  claimed    regarding 
his  studies.     It  is  accordingly  gratifying  to  state 
that  the  Office   of  Public  Roads  has  issued   for 
free    distribution    a    monograph   on    the    subject, 
written  by  Dr.  Cushman,  and  containing  all  the 
information    it    is    considered    advisable    to    give 
out    concerning    his    work    at    present,    together 
with   a    resume   of   work   done  by   others   along 
the   same    line.      It   will    be    seen    that    the    au- 
thor draws  attention  to  the  investigations  of  Dr. 
Whitney,    Dr.    Walker    and    others,    and    it    is 
probable   that   had   the   similar   theory   advanced 
by   Mr.    Freeland   Howe,   Jr.,    in   a   trade   publi- 
cation  some   time   ago   been   available   in   scien- 
tific journals   it   would   have   similarly   been   no- 
ticed, although  it  does  nof  appear  to  have  been 
founded    on    experimental   evidence.     Dr.    Cush- 
man   does    not    claim    that    no    other    man    has 
ever  understood  the  fundamental  reactions  upon 
which   the   rusting  of  iron   depends,  but   merely 
states  that  he  had  to  work  the  subject  out  for 
himself,   for   the  available   literature   was   unsat- 
isfactory.    The  investigation  was  started  in  con- 
nection  with   investigations   of  the  corrosion  of 
fence   wire    requested   by    farmers    in   letters   to 
the  Agricultural  Department  and  opens  up  an  im- 
portant  possibility  of  using  sheet   iron   for  cul- 
verts  on  some  classes  of  roads.     The  pamphlet 
explains  the  carbonic  acid  and  the  peroxide  the- 
ories of  the  corrosion  of  iron   and  the  reasons 
for    considering    them    unsatisfactory    and    then 
outlines    the    electrolytic    theory.      Methods    of 
stimulating  and   inhibiting  the  corrosion  of  iron 
are    then    explained,    and    the    action    of   hydro- 
gen peroxide  on  iron  is  discussed  at  some  length. 
There  is  an  interesting  account  of  experimental 
work  demonstrating   electrolytic  action,  and   the 
pamphlet  closes  with  an  account  of  some  prac- 
tial   work   done   in  applying  the  theory  to  pre- 
vent rusting.     On  account  of  the  great   interest 
shown  in  the  subject,  the  pamphlet  must  be  re- 
garded   as    one    of    the    most    important    issued 
by  the  department  of  Agriculture  for  some  time. 
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Letters  to  the  Editor. 


A   System   of  Stiuctu«au.y   Reinforced  Con- 
oxn, 

Sik:  In  view  of  the  regrettable  accidents  to 
reinforced  concrete  buildings  at  Rochester,  Phil- 
adelphia and  other  places,  it  is  a  pertinent  ques- 
tion whether  it  is  not  possible  to  make  the  de- 
signs of  such  a  character  that  they  may  be  "fool- 
proof;" so  that  if  foreign  substances  are  acci- 
dentally introduced,  or  a  batch  of  bad  concrete 
escapes  the  inspector's  notice,  or  an  ignorant 
workman  knocks  out  some  props  while  the  fore- 
man's back  is  turned,  the  structure  will  not  sud- 
denly collapse.  Such  a  design  the  writer  here 
shows  and  he  has  been  assured  by  several  emi- 
nent engineers  that  it  possesses  features  of  merit. 
As  will  be  seen  by  the  accompanying  drawing, 
a  structural  steel  column  is  utilized  and  for  the 
bottom  reinforcing  metal  of  the  girders  and 
beams  a  pair  of  angles  are  used.  These  are  con- 
nected to  the  column  by  means  of  diagonal  shear 
bars  and  at  intervals  along  the  angles  other 
shear  bars,  with  their  ends  curved  over  to  give 
adhesion  to  the  concrete,  are  spaced  as  needed 
for  the  requirements  of  shear.  These  shear  bars 
are  securely  connected  to  the  angle  by  means 
of  bolts  and,  being  inclined,  the  shear  or  diag- 
onal tension  is  transmitted"  by  them  directly  to 
the  bottom  reinforcing  angles.  The  beam  acts 
like  a  Warren  truss,  the  steel  shear  bars  resist- 
ing the  diagonal  tension  and  the  concrete  the 
diagonal  compression.  To  transmit  the  hori- 
zontal component  of  this  latter  to  the  reinforcing 
angles,  rounds  are  introduced  through  the  angles 
of  the  girders,  and  these  together  with  the  bolt 
heads  and  nuts  and  the  adhesion  of  the  con- 
crete to  the  steel  will  amply  provide  for  the  de- 
velopment of  all  the  tensile  stresses  in  the  bot- 
tom  reinforcing  angles. 

Where  the  beam  intersects  the  girder  a  pair 
of  light  angles  are  placed  near  the  top  of  the 
concrete  to  provide  for  the  negative  moment  and 
prevent  cracking  over  the  girder.  Several  of 
the  shear  bars  adjoining  the  prder  are  connected 
to  these  top  angles  for  the  purpose  of  developing 
their  strength.  While  in  the  present  design  the 
girders  are  figured  as  if  they  were  non-con- 
tinuous, it  might  be  permissible  to  figure  them 
as  being  continuous. 

A  comparison  of  costs  of  this  system  of  con- 
struction and  for  the  standard  steel  cage  sys- 
tem reveals  a  saving  of  about  lO  cents  per  square 
foot  of  floor  or  about  37  per  cent,  for  this  typi- 
cal floor  panel.  Some  of  the  advantages  of  this 
system  of  reinforced  concrete  construction  are 
as  follows : 

By  providing  a  structural  steel  column  and 
making  a  connection  thereto  by  seating  the  bot- 
tom reinforcing  angle  on  a  shelf  and  running  a 
diagonal  bar  from  the  angle  up  to  the  column 
and  securely  fastening  the  other  bars  to  the 
angle,  it  is  possible  to  thoroughly  reinforce  the 
beam  for  diagonal  tension  or  shear,  and  it  gives 
enough  strength  to  the  beam  even  when  the 
concrete  is  green  or  of  a  poor  mixture  or  weak- 
ened by  the  presence  of  foreign  matter  to  guard 
against  sudden  collapse.  If  the  forms  are  re- 
moved after  only  a  few  hours,  the  result  would 
probably  be  either  the  concrete  would  crumble 
and  drop  to  the  next  floor  in  small  fragments  not 
large  enough  to  make  their  impact  injurious  or 
else  the  concrete  would  hold  together  and  al- 
though perhaps  it  would  sag  perceptibly,  it  could 
not  give  way  in  a  sudden  manner.  The  angld 
securely  tied  to  the  column  would  by  virtue  of 
their  tensile  strength  keep  the  structure  from  a 
sudden  collapse  and  if  the  concrete  had  any 
compressive  strength  at  all  the  shear  bars  would 
be  brought  into  action,  fulfilling  the  function  of 
providing  for  the  diagonal  tensile  stresses  and 


by  virtue  of  their  being  securely  fastened  to  the 
bottom  reinforcing  bars,  the  structure  would  act 
as  a  whole  as  above  stated  in  a  manner  similar 
to  a  Warren  truss. 

By  bolting  on  the  shear  bars  they  may  be 
spaced  as  required,  the  spacing  being  ascertained 
in  a  manner  similar  to  that  of  finding  the  pitch 
of  rivets  in  the  flange  of  a  plate  girder;  that  is, 
the  shear  at  any  point  is  divided  by  the  value 
of  one  bar  and  the  quotient  represents  the  num- 
ber of  bars  that  should  be  in  a  length  equal  to 
the  effective  depth  of  the  beam.  This  is  a  distinct 
advantage  over  the  method  of  having  the  shear 
bars  a  uniform  length,  size  and  spacing,  or  of 
having  rods  bent  up  at  the  ends  of  the  beam  only 
and  making  no  provision  for  the  intermediate 
shear.  ^ 

In  buildings  of  four  stories  or  more  in  height 
it  is  usually  necessary  in  order  to  keep  the  size 
of  interior  columns  down  to  moderate  dimensions 
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structural  columns,  being  rigid,  could  be  designed 
to  provide  for  wind  pressure  or  earthqu.ike.  It 
also  would  be  well  adapted  for  use  in  subway 
work  where  it  is  necessary  to  use  steel  columns 
to  keep  their  dimensions  down  to  a  minimum. 

The  writer  feeling  that  there  is  a  wide  field 
for  the  above  described  invention  and  believing 
that  reinforced  concrete  construction  must  event- 
ually come  to  some  such  system  has  protected  the 
salient  features  of  the  above  by  letters  patent. 

WiNFIELD   W.    CONARD. 

Xorristown,  Pa. 
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structurally  Reinforced  Concrete. 

to  use  a  core  of  structural  steel  up  to  within  one 
or  two  stories  of  the  roof,  and  in  Philadelphia 
when  this  is  done  the  building  laws  require  this 
core  to  be  designed  to  carry  the  whole  load. 
Hence,  for  a  building  of  this  height  or  more 
the  cost  of  columns  would  be  little  more  for  the 
system  here  described  than  for  a  rod  system.  As 
for  the  cost  of  the  beam  and  girder  reinforcing, 
the  angles  would  be  shipped  punched  in  one  leg 
only  and  the  shear  bars  bent  at  one  end  and 
punched  in  the  other,  so  that  the  cost  of  the 
fabricated  material  should  be  quite  low,  say 
about  2.7  cents  per  pound  in  the  east  f.  o.  b. 
cars  and  for  large  jobs  a  portable  punch  might 
be  used  and  the  cost  materially  reduced  below 
the  above  mentioned  figure,  perhaps  to  2%  cents 
per  pound.  It  would  seem  therefore  that  the 
cost  of  the  reinforcing  material  might  be  con- 
siderably lower  than  the  most  of  the  patented 
assembled   rod  systems   now  in  the  market. 

By  using  angles  and  shear  bars  as  shown  there 
is  no  danger  of  the  reinforcement  being  displaced 
by  depositing  of  the  concrete,  and  an  inspector 
could  tell  at  a  glance  if  all  the  material  required 
was  in  place. 

By  using  this  system,  concrete  construction 
could  be  safely  applied  to  buildings  of  twenty 
stories  or  more  in  height,  for  the  connection  be- 
tween  the   concrete  beams  and   girders   and   the 


A  Proposed  Municipal  Engineering  Board. 
Sir:   Will  you  assist  one  of  your  readers  by 
advice  or   comment   to    form   an   opinion   in   the 
following  matter : 

A  certain  city  has  a  number  of  engineers  at 
the  heads  of  its  different  departments.  For  in- 
stance, there  is  a  city  engineer,  who  has  charge 
of  paving,  etc. ;  a  hydraulic  engineer,  who  has 
charge  of  the  water  department ;  an  electrical 
engineer,  who  has  charge  of  electric  subways, 
conduits,  etc. ;  a  harbor  engineer,  who  has  charge 
of  the  work  around  the  water  front ;  and  a  park 
engineer,  who  has  charge  of  the  engineering 
work  in  the  park  department;  also  a  superinten- 
•dent  of  street  cleaning.  These  men  are  selected, 
in  theory,  at  least,  for  the  special  ability  each 
is  supposed  to  have  for  his  particular  work. 

It  is  proposed  to  form  a  board  of  engineers 
of  the  above  departmental  heads,  and  that  this 
board  of  municipal  engineers,  as  a  whole,  form 
a  board  of  consulting  'engineers  for  the  members 
of  the  city  government.  In  the  case  of  criticism 
of  the  plans  of  any  one  of  these  engineers,  this 
board  will  pass  an  opinion  on  such  plans,  and 
thus  determine  for  the  lay  members  of  the  city 
government  the  justice  of  the  criticism  men- 
tioned. If  approved  by  the  mayor,  this  board 
may  correct  or  change  the  plans  of  the  depart- 
mental heads  to  meet  the  ideas  of  the  mayor  and 
this  board  as  a  whole.  It  is  stated  that,  under 
this  idea,  the  city  may  be  saved  the  fees  of  ex- 
perts that  might  otherwise  be  called  in. 

Let  us  assume  that  within  the  sphere  of  his 
duties,  each  departmental  head  is  an  expert.  Waiv- 
ing the  question  as  to  whether  the  advice  of  an 
electrical  engineer  would  be  valuable  on  a  ques- 
tion of  piling,  or  whether  the  opinion  of  the  street 
cleaning  commissioner  be  worth  anything  on 
questions  concerning  the  details  of  water  supply, 
the  question  arises  in  the  mind  of  your  inquirer 
as  to  whether  or  not  these  engineers,  joining  in 
such  a  board  and  responding  to  requests  for  ad- 
vice on  subjects  in  which  they  may  be  inexpert, 
are  doing  themselves  and  their  profession  justice. 
We  hear  a  great  deal  of  complaint,  from  time 
to  time,  regarding  the  small  salaries  paid  mem- 
bers of  the  engineering  profession.  Your  paper 
has  several  times  suggested  ihat  the  blame  for 
this  might  frequently  be  laid  at  the  doors  of  the 
individual  members  of  the  profession,  and  that 
a  proper  appreciation  of  his  duties,  responsibili- 
ties and  ethics  would  do  much  toward  placing 
the  engineer  and  the  profession  in  such  a  light 
before  the  general  public  as  would  result  in  the 
latter  willingly  paying  a  competent  engineer  a 
proper  compensation   for  his   work. 

Should  an  engineer,  no  matter  how  thoroughly 
familiar  with  one  specialty,  allow  himself  to  be 
placed  in  a  position  of  advising  or  criticising 
the  specialty  of  another  and  in  which  he  is  not 
thoroughly  posted?  Will  your  other  readers  in- 
terested, out  of  the  breadth  of  their  experience, 
help  to  clear  up  the  mind  of  your  inquirer  by  a 
frank   statement   of   opinion? 

Very  truly  yours,  Specialist. 

[This  plan  is  about  the  worst  example  of 
executive  confusion  The  Engineering  Record  has 
heard  suggested.  It  is  discussed  in  the  editorial 
pages  of  this  issue.] 
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Electric  Locomotives  on  Mountain  Grades. 


Engineers  are  so  accustomed  to  the  high  cost 
of  operation,  the  dangers,  the  delays  and  limi- 
tations inherent  in  the  operation  of  mountain 
divisions  of  railroads  with  steam  locomotives, 
that  these  things  have  come  to  be  looked  upon 
as  essentially  inseparable  from  mountain  rail- 
roading. Until  the  trial  of  the  Mallet  compound 
locomotive,  with  its  tremendous  weight  on 
drivers  and  correspondingly  increased  drawbar 
pull,    it    had    been    necessary    to    break    up    long 
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trains  at  heavy  grades  and  operate  each  of  the 
sections  with  two  or  more  steam  locomotives 
of  the  largest  capacity.  The  Mallet  compound 
has  done  much  to  improve  conditions  where 
a  large  drawbar  pull  and  great  horse-power 
capacity  are  required,  but  the  results  thus  far 
obtained  in  its  operation  still  leave  much  to 
be  desired,  especially  in  view  of  the  improve- 
ments in  operating  methods  which  seem  to  be 
possible  with  the  adoption  of  the  electric  loco- 
motive. 

Electric  operation  on  mountain  grades  ap- 
pears to  offer  many  advantages  of  greater  im- 
portance than  a  generally  admitted  small  sav- 
ing in  the  expense  of  fuel,  though  this  in  itself 
may  prove  a  most  attractive  feature  under  cer- 
tain conditions  and  in  certain  localities.  Ad- 
mitting that  electric  power  produced  in  hydro- 
electric stations  costs  less  per  ton-mile  hauled 
than  coal  inefficiently  burned  under  the  abnormal 
overload  conditions  obtaining  in  steam  ;loco- 
motive  operation  on  mountain  grades,  this  item 
in  itself  will  seldom  show  a  sufficient  return 
on  the  capital  required  for  electrification  to  make 
it  attractive  to  the  steam   railroad  management. 

It  is  a  well  known  fact  that  the  figures  given 
in  annual  reports  for  locomotive  maintenance 
running  from  six  to  ten  cents  per  locomotive- 
mile  do  not  apply  to  those  locomotives  operat- 
ing under  heavy  grade  conditions,  and  a  mainte- 
nance charge  ranging  from  ten  to  eighteen 
cents  per  locomotive-mile  is  not  uncommon  in 
this  class  of  work.  It  is  cuntended  that  the 
electric  locomotive  can  perform  the  same  ser- 
vice with  a  much  less  maintenance  charge  than 
is  required  in  steam  locomotive  operation ;  while 
the  50,000-mile  endurance  run  of  the  New  York 
Central  locomotive  extend'ed  but  a  year,  it  showed 
a  maintenance  charge  of  less  than  one  and 
one-half  cents  per  locomotive-mile,  and  it  is 
probable,  according  to  electrical  specialists,  that 
an  electric  locomotive  properly  proportioned  for 
service  can  be  maintained  for  much  less  than  a 
steam  locomotive  performing  the  same  service. 
Just  what  the  gain  will  be  in  this  direction  is 
not  apparent  from  operating  figures,  and  it 
will  be  interesting  to  see  results  from  the  New 
York  Central  electric  zone  after  electric  loco- 
motives have  been  in  service  operation  for  a 
year  or  more.  The  saving  in  the  maintenance 
charge  of  locomotives  is  reflected  more  gen- 
erally than  merely  in  labor  and  material  for 
necessary  repairs,  as  a  low  maintenance  ac- 
count means  great  reliability,  and  freedom  from 
breakdowns  and  delays,  so  that  if  all  expenses 
due  to  failure  of  locomotives  in  service  were 
charged  directly  to  maintenance  of  locomotives 
this  item  would  assume  formidable  proportions. 
Hence,  a  saving  in  this  item  is  of  far-reaching 
importance  and  should  prove  a  valuable  asset 
to  the  electric  locomotive  on  heavy-grade  work, 
where  the  conditions  of  operation  are  very  ex- 
acting as  regards  performance  of  the  motive 
power. 

The  great  advantages  offered  by  the  introduc- 
tion of  the  electric  locomotive  seem  to  lie  more 
in  the  direction  of  increasing  the  tonnage  cap- 
acity of  the  single  track,  commonly  met  with 
on  heavy  grade  divisions,  and  the  general  re- 
duction in  cost  per  ton-mile  resulting  from  the 
handling  of  heavier  trains  at  higher  speeds  with 
a  certainty  of  operation  not  shared  to  an  equal 
extent  by  the  steam  locomotive.  Where  the 
capacity  of  the  electric  motor  is  properly  pro- 
portioned to  the  work  which  it  has  to  do,  there  is 
no  doubt  of  its  being  a  highly  efficient  and  ex- 
tremely reliable  piece  of  apparatus,  requiring 
little  or  no  attention,  only  periodic  inspection, 
and  with  complete  independence  of  the  round 
houses,  coaling  towers,  water  tanks,  and  ash  pits, 
required  for  the  frequent  repairs  and  grooming 
of  the  steam  locomotive.  This  freedom  of  ac- 
,tion  and  reliability  must  be  reflected  in  a  greatly 
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increased  daily  mileage,  a  lower  crew  expense, 
and  a  considerable  curtailment  of  the  false  mile- 
age common   to   steam   locomotive   operation. 

The  electric  locomotive  is  merely  a  transform- 
ing or  converting  piece  of  apparatus  and  can 
draw  an  unlimited  supply  from  its  distant  sta- 
tionary power  house;  hence  its  output  is  limited 
only  by  mecl]anical  considerations,  and  the  re- 
sult is  a  type  of  locomotive  capable  of  deliver- 
ing an  enormous  power  if  designed  to  do  so. 
Its  motive  power  can  be  sub-divided  into  sev- 
eral motor  units  without  loss  in  efficiency  or 
increase  in  dead  weight,  thus  permitting  a  con- 
struction which  can  utilize  the  entire  weight  of 
the  locomotive  upon  the  drivers  and  still  keep 
within  the  recognized  limits  of  weight  upon  each 
driving  axle.  Not  only  can  the  motive  power 
in  one  locomotive  structure  be  divided  to  suit 
the  convenience  of  construction,  but  two  or  more 
locomotives  can  be  coupled  together  and  oper- 
ated by  a  single  motorman  in  the  cab  of  the 
leading  locomotive.  While  the  steam  locomotive, 
and  especially  the  larger  types  as  represented 
by  the  Mallet  compound,  is  seriously  handicapped 
by  the  difficulty  and  expense  of  stoking,  the  elec- 
tric locomotive  can  be  operated  in  groups  of 
two  or  more  by  a  single  operator  who  has  un- 
der his  complete  control  the  2,000  or  3,000  h.p. 
concentrated  in  each  of  the  several  locomotives 
of  the  group.  The  possibilities  opened  up  in 
this   direction   are  enormous. 

A  steam  locomotive  is  considered  large  when 
its  boiler  is  capable  of  sustaining  an  output 
of  from  1,500  to  2.000  i.  h.p.  The  electric  loco- 
motive, on  the  other  hand,  as  represented  by 
the  3,400  type  now  operating  on  the  New  York 
Central,  can  give  a  sustained  output  of  2,200  h.p. 
rated  with  ample  margin  of  overload  in  excess 
of  this.  It  should  be  well  understood  also,  that 
this  2,200  h.p.  output  of  the  motors  is  obtained 
with  a  total  weight  of  something  less  than  100 
tons,  of  which  68  tons  is  upon  the  drivers,  and 
this  locomotive  was  designed  for  a  specified  duty 
and  does  not  in  any  way  represent  the  maximum 
possibilities    of   electric   locomotive   construction. 

It  seems  entirely  practicable  to  construct  an 
electric  locomotive  or  a  group  of  electric  lo- 
comotives capable  of  delivering  any  drawbar 
pull  permitted  by  the  strength  of  the  drawheads, 
and,,  moreover,  this  drawbar  pull  can  be  de- 
livered at  any  speed  desired,  in  this  respect  far 
exceeding  the  possibilities  of  steam  locomotive 
construction.  This  means  that  instead  of  oper- 
ating trains  downgrade  at  a  maximum  speed  of 
from  25  to  30  miles  an  hour .  and  up  grade  at 
a  maximum  speed  of  from  6  to  12  miles  per 
hour,  it  is  possible  with  electric  locomotives  to 
operate  at  any  speed  up  grade  that  is  consistent 
with  the  alignment  of  the  track.  In  other  words, 
the  same  schedule  speed  can  be  maintained  up 
grade  and  down  grade,  thus  greatly  facilitating 
the  movement  of  trains  on  heavy  grade  sections 
and  vastly  increasing  the  tonnage  of  the  tracks. 

Air  brake  equipments  on  all  cars  have  con- 
tributed towards  increasing  the  size  of  trains 
and  safety  in  operation  on  mountain  grade  sec- 
tions, but  such  operation  is  still  handicapped  by 
the  limitations  and  dangers  attending  the  hold- 
ing of  a  heavy  train  on  a  downgrade  of  long 
extent.  .'Xs  the  electric  locomotive  is  a  conver- 
tible piece  of  apparatus,  changing  electricity  into 
mechanical  power  and  vice  versa  with  equal 
efficiency,  it  offers  a  means  of  relieving  the  air 
brake  entirely  or  in  part,  and  performing  the 
functions  of  braking  by  returning  electricity  to 
the  line.  Elimination  of  air-brake  shoe  troubles 
and  overheated  tires,  will  be  appreciated  by 
steam  railroad  operators  as  soon  as  this  valu- 
able feature  of  the  electric  locomotive  becomes 
well  understood,  and  aside  from  the  economic 
value  of  electric  braking,  it  offers  much  to- 
wards the  safety  of  carrying  passenger  trains 
over    mountain    grade    sections. 
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This  is  peculiarly  an  age  of  engineering  struggle 
and  the  battle  between  high-power  guns  and 
armor  plate  is  equally  reflected  in  railroading 
between  the  constructors  of  locomotives  and  the 
builders  of  roadbeds.  The  electrical  engineers 
seem  to  have  available  a  t>-pe  of  locomotive 
which  can  use  existing  roadbeds  without  subject- 
ing them  to  additional  burdens,  at_  the  same  time 
ensuring  material  economies  over  steam  loco- 
motive operation.  The  initial  step  towards  elec- 
trif>ing  mountain  divisions  has  already  been 
taken  by  the  Great  Northern  Ry.  in  equipping  its 
Cascade  Tunnel,  and  larger  projects  are  under 
careful  consideration  by  other  roads,  and  will 
probably  result  in  more  electrified  heavy-grade 
sections  in  the  near  future. 
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The    Cambridge    Bridge    Over   the    Charles 
River. 


The  Kcent  dedication  of  the  Cambridge  Bridge 
between  Cambridge   St.,  Boston,  and  Main  St., 
Cambridge,    which   has   been   under   construction 
for  several  years,  is  an  event  highly  gratifying 
to  those  who  believe  that  bridge  work  in  this 
country  is  capable  of  a  much  higher  artistic  de- 
velopment than   is  generally  permitted  by  those 
pa}-ing  for  the  structures.    The  Cambridge  Bridge 
has  been  in   charge  of  a   commission   consisting 
of  Dr.  EL  D.  Leavitt  and  the  mayors  of  the  two 
cities  it  connects.     To  the  public  spirit  of  Dr. 
Leavitt  is  largely  due  the  success  of  the  commis- 
sion's work,  for  through  his  influence  it  was  de- 
termined at  the  outset  that  this  bridge  should  not 
be  a  mere  utilitarian  structure,  spanning  the  river 
between   these   two  cities   with   a   minimum   ex- 
pense  for   steel   and   masonry,  but   should   be   a 
structure   worthy   of  the  importance  of  the   site 
and  an  ornament  to  the  great  parkways  which 
have   already  been   partly   developed   along   the 
banks  of  the  Charles  River,  and  eventually  will 
extend  along  both  banks  for  a  distance  of  over 
twenty  miles,  forming  a  water  park  of  the  first 
rank.    The  technical  features  of  the  work  were  as- 
signed to  Mr.  Wm.  Jackson,  city  engineer  of  Bos- 
ton, and  Mr.  E.  M.  Wheelwright,  the  well-known 
Boston  architect    The  assistant  engineer  was  the 
late  John  E.  Cheney,  who  took  a  deep  interest  in  il 
and  left  the  imprint  of  his  skill  as  a  designer  in 
all  the   structural   details,   some   of  which   have 
already  been  illustrated  in  this  journal. 

Before  any  plans  were  prepared,  Messrs.  Jack- 
son and  Wheelwright  visited  Europe  to  become 
thoroughly  familiar  with  the  bridges  in  the  im- 
portant  cities    across    the    Atlantic.      It   may   be 
recalled   that   The    Engineering   Record    printed 
some  years  ago  a  series  of  large  engravings  from 
some  fifty  of  the  most  interesting  of  the  photo- 
graphs   these    gentlemen    gathered    during    their 
tour  of  inspection.     It  might  be  stated  that  be- 
fore making  this  journey,  Mr.  Jackson  had  no 
preconceived   ideas  regarding  the  type  of   struc- 
ture to  be  employed,  although  he  was  naturally 
enough  glad  to  have  an  opportunity  to  design  a 
bridge  in  which  the  question  of  dollars  was  rele- 
gated to  a  minor  position  as  compared  with  ar- 
tistic merit  and  harmony  with  surroundings.    Mr. 
Wheelwright,  on  the  other  hand,  visited  Europe 
with  the  expectation  of  learning  that  stone  arches 
were  the  only  true  solution  of  such  a  problem  as 
that  presented  in  this  structure.    After  critically 
examining  the  important  bridges  of  the  Continent, 
it  was  apparent,  however,  that  it  was  practicable 
to  build  steel  structures  possessing  all  elements 
of  structural  beauty,  and  that  masonry  not  only 
had   been   forced   from   its   old   position   as  the 
leading  material  for  artistic  bridge-work,  but  had 
even   been   compelled  to   give  way  to  steel   for 
Btructures  of  the  highest  aesthetic  rank  under  cer- 
tain conditions.     This  fact   was  particularly  evi- 
dent from   a   study   of   the   bridges   in   Dresden, 


illustrations  of  which  were  among  those  included 
in  the  series  already  referred  to. 

While  the  first  suggestions  for  the  bridge  were 
being  developed,  the  commission  found  it  neces- 
sary  to  secure   permission   to   build   a   structure 
without   a  draw  span.     At  first  it  was   believed 
that   such  a   draw   could  be   introduced   without 
spoiling  the  effect  of  the  structure  as  a  whole, 
and   it   was   proposed   to   make   the   central   fea- 
ture an  artificial  island  with  a  channel  cut  through 
it  at  the  draw.     It  was  found  impossible,  how- 
ever,   to   design   a   bridge   having   a    draw    span 
which  would  be  satisfactory  artistically  and,  ac- 
cordingly the   Massachusetts  legislature  was  pe- 
tioned  to  authorize  the  construction  of  a  bridge 
without  a  draw,  crossing  the  channel  at  a  height 
sufficient  to  furnish  a  clear  headroom  of  26  ft. 
above  mean  high  water  at  the  central  spans.  This 
gives  a  sufficient  height  to  allow  tugs  and  ves- 
sels without  masts   to  pass,  and   as  there  is  no 
business   to   speak   of   above   the   bridge    it   was 
felt  that  the  injury  which  might  arise  to  a  few 
riparian  owners  through  the  closing  of  the  river 
navigation    to    larger    vessels    was    more    than 
counterbalanced    by    the    gain    in    the    character 
of  the  bridge.     Unfortunately  the   War  Depart- 
ment   refused   to   agree   to   this   opinion,   and   it 
was   necessary   to   secure   the   passage   of   a   bill 
in  Congress  and  its  approval  by  President   Mc- 
Kinley  in  order  to  permit  the  construction  of  a 
drawless  bridge.     Two   years   were   occupied   in 
these  legislative  proceedings,  but  it  was  absolutely 
essential  to  carry  them  through  in  order  to  en- 
able   the    engineer    and    architect    to    reach    the 
best   possible   result,   which   alone   would  be   ac- 
ceptable  in   the   case   of   the   Cambridge   Bridge. 
Before    the    final    design    was    adopted,    about 
fifty  carefully  worked  out  studies  had  been  made. 
Each  of  these  was  prepared  to  show  the  effect 
of  some  change  in  spans,  piers,  grades  or  points 
of    structural    emphasis,    and    every    suggestion 
having  any  merit,  structurally  or  artistically,  was 
thoroughly  discussed  before  decision  was  reached 
concerning  it.     It  was  learned  early  in  this   in- 
vestigation that  the  best  effect  would  be  obtained 
by    laying    emphasis    on   the    central    portion    of 
the  bridge,  increasing  gradually  the  length  of  the 
arches  from  the  shore  to  the  center  of  the  bridge 
and  making  the  piers  successively  heavier  as  the 
central    channel    was    reached.      The    length    of 
the  bridge  between  abutments  is  1,767^   ft-,  and 
it   has   eleven   spans,   each   of   twelve   steel    ribs, 
varying  from  i0T'/4  to   188^   ft.     The  height  of 
the  bridge  at  the  center  is  about  485^  ft.  above 
low  water.     The  main  effect  of  the  structure  is 
produced  by  the  use  of  two  large  central  piers, 
each  having  a  foundation  201   ft.  long  by  67  ft. 
wide:    these    piers   have    ornamental    stone   tow- 
ers rising  to  a  height  of  40  ft.  above  the  road- 
way, and   smaller    stone  towers  have  been  built 
at  the  end  of  each  abutment.     In  designing  the 
masonry  of  these  piers  the  purpose  was  to  ob- 
tain  the   happiest   possible   expression   of   monu- 
mental  dignity  and   not  to  keep  the  number  of 
cubic    yards    down    to    the    minimum    consistent 
with    strength.     As    a    result,    these    great   piers 
completely    overshadow    the    masonry    structures 
used  on  other  bridges  across  the  Charles  River 
and   demonstrate  in  a  most  striking  manner  the 
ipossibilities    of    stone    masonry    combined    with 
structural    steel    for   the   expression    of   graceful 
strength.     They   also   call   attention   to   the   fact 
that  the  bridge  crosses  the  boundary  line  of  two 
important   cities. 

Attention  is  particularly  called  to  this  struc- 
ture because  it  is  one  that  should  be  visited  by 
all  engineers  and  architects  who  have  an  oppor- 
tunity to  inspect  the  structure.  It  is  the  re- 
sult of  the  most  careful  and  painstaking  at- 
tempt yet  carried  through  to  completion  in  this 
country  to  build  a  bridge  which  is  artistically 
as  well  as  structurally  in  perfect  harmony  with 
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its  position  and  with  its  purpose.  Dr.  Leavitt 
and  Messrs.  Jackson  and  Wheelwright  are  to 
be  congratulated  on  the  success  of  their  work, 
which  stands  fdrth  as  one  of  the  few  really 
satisfactory  American  bridges  from  every  point 
of  view. 


Large  Reinforced  Concrete  Syphons. 

The  beginning  of  the  construction  of  the  Cats- 
kill  Aqueduct  for  the  additional  water  supply  of 
the    City   of    New    York    obviously    brings    into 
prominence  many  serious  questions  of  design  of 
the   main    features   of   the   work.     Among   these 
important  problems  of  design  there   is  probably 
none   requiring  more  serious  consideration   than 
that    bearing    upon    the    proper    construction    of 
syphons   under   the   deep  valleys   crossed  by  the 
aqueduct  line.     The  most  evident  forms  of  con- 
struction, those  which  most  easily  suggest  them- 
selves, are  deep  tunnels  and  riveted  steel  pipes. 
The  deep  tunnels  are  naturally  carried  to  such 
depths    as   to    pierce   bedrock   under    the    lowest 
points  of  the  geologic  valley  crossed.     This  fre- 
quently   necessitates    the    construction    of    shafts 
several  hundred   feet  deep  with  the  base  of  the 
tunnel  carried  still  deeper.     These  pressure  tun- 
nels can  usually  be  lined  with  comparative  econ- 
omy so  as  to  make  them  actually  or  practically 
water-tight,  and  they  serve  their  purpose  admir- 
ably   as    structures    if    an    excessive    amount    of 
water  be   not  encountered  in  their  construction. 
They  need,  however,  provision  for  being  pumped 
out  at  proper  intervals  for  examination,  cleaning 
and   repairs,   if  necessary,  all   of  which   at   such 
great  depths  involves  inconvenience  and  expense. 
The  riveted  steel  pipe,  on  the  other  hand,  aside 
from    questions    of    relative    cost,    lies   near    the 
surface   of   the   ground   and   is   depressed  to   no 
greater  depth  than  is  necessary  for  suitable  cov- 
ering and  protection.     It  is  therefore  subjected 
to  a  relatively  low  pressure  no  greater  than  the 
minimum  required  by  the  topographic  features  of 
the  valley.     This  is   a   great  advantage  and   re- 
duces  some  important   parts  of  care  and   main- 
tenance, but  it  is  offset  by  the  perishable  charac- 
ter of  the  metal,  which  can  scarcely  be  completely 
protected  against  all  corrosion.     It  is  clear  that 
the  riveted  steel  pipe  would  be  more  suitable  for 
a  short  syphon  than  a  long  one  where  the  cost 
of  shafts  would  be  distributed  over  a  compara- 
tively long  high  pressure  tunnel. 

The   obvious   advantages   of   surface   construc- 
tion,  or   in  some   places   of   a  type  of  aqueduct 
suitable    to    be    carried    across    a    valley    on    a 
masonry  or  other  bridge  structure,  and,  further- 
more, of  a  more  permanent  character  than  that 
of  a  steel  pipe  gi.ves  much  interest  to  the  recent 
construction    of    a    reinforced    concrete    syphon 
forming  part  of  an  irrigation  canal  in  Spam,  as 
described  in  "Le  Genie  Civil."     This  syphon  has 
a  length  of  about  3,200  ft.,  and  consists  of  two 
tubes  each  12.5  ft.  in  diameter.     It  may  be  con- 
tended,   strictly    speaking,    that    these    tubes    are 
mortar-lined  and  concrete  coated  steel  pipe  rather 
than     reinforced    concrete,    and    the    contention 
would  at  least  be  reasonable,  for  each  tube  con- 
sists of  a  riveted  steel  pipe   14  inch   thick  rein- 
forced on  its  exterior  with  steel  ties.    These  steel 
pipes  are  coated  with  six  inches  of  concrete  on 
their  exterior  which  encloses  and  imbeds  the  re- 
mforcing  ties.     The  interior  of  the  pipe  is  lined 
with  sevcJ^w^ighths  inch  of  mortar.   The  steel  pipe 
is   continuous   throughout  the  length   of  the   sy- 
phon, l)eing  fitted  with  expansion  joints  and  thus 
affording  a  continuous  water  stop. 

This  is  an  interesting  structure,  especially  m 
view  of  the  large  diameter  of  the  tubes,  at  the 
same  time  it  does  not  afford  opportunity  for 
learning  much  about  what  reinforced  concrete 
would  do  in  such  a  structure.    A  continuous  steel 
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pipe  of  such  a  diameter  lined  with  a  thin  interior 
layer  of  mortar  and  covered  with  but  six  inches 
of  concrete  is  practically  a  series  of  comparatively 
thin  cylindrical  laminations.  While  water  tight- 
ness is  secured,  it  is  at  the  cost  of  unity  of  the 
materials  composing  the  syphon.  It  will  be  ex- 
ceedingly difficult  if  not  impossible  to  prevent 
the  thin  interior  layers  of  mortar  from  cracking 
sufficiently  to  permit  the  water  to  come  into  con- 
tact with  the  steel,  resulting  in  serious  corrosion. 
In  such  a  structure  there  is  complete  failure  to 
secure  that  intimate  and  inter-structural  com- 
bination which  constitutes  one  of  the  most  ex- 
cellent features  of  reinforced  concrete  and  with- 
out which  failure  of  detail  is  invited. 

The  obvious  reason  for  not  using  reinforced 
concrete  for  syphon  tubes,  aside  from  any  mat- 
ters of  cost,  is  the  lack  of- water-tightness  of  or- 
dinary concrete.  There  has  been,  however,  much 
advance  made  in  securing  this  quality,  so  neces- 
sary for  the  purpose  under  consideration.  Con- 
crete sufficiently  water-tight  for  aqueduct  pur- 
poses, up  to  heads  of  sixty  feet  or  more,  has  al- 
ready been  made,  and  experimental  investigations 
indicate  that  it  may  be  feasible  to  reach  far 
greater  heads.  The  maximum  head  on  the  Span- 
ish syphon  is  eighty-five  feet  and  there  should 
be  no  serious  difficulty  in  constructing  a  true 
reinforced  concrete  tube  to  meet  the  require- 
ments of  such  conditions,  nor  would  it  be  diffi- 
cult to  provide  effectively  against  expansion  and 
contraction  with  longitudinal  steel. 

Recent  investigations  have  resulted  encourag- 
ingly for  the  early  attainment  of  concrete  practi- 
cally impermeable  to  water  up  to  heads  far  be- 
yond any  hitherto  considered.  The  intimate  com- 
bination of  the  concrete  and  steel  enables  a  suffi- 
cient mass  to  be  used  to  eliminate  any  prejudicial 
effects  of  fine  cracks.  A  properly  designed  and 
constructed  reinforced  concrete  syphon  would  be 
as  permanently  enduring  as  any  other  first  class 
masonry,  and  with  all  the  advantages  of  complete 
accessibility,  convenience  and  low  cost  of  care  and 
maintenance. 


The  Value  of  Small  Drawings. 


So  much  has  been  said  about  the  value  of 
small  drawings  in  construction  work  that  the 
subject  would  not  be  referred  to  at  this  time  if 
evidence  was  not  constantly  proving  the  laxity  of 
many  companies  in  keeping  their  drawing  office 
practice  up-to-date,  and  their  failure  to  realize  that 
in  probably  half  of  all  cases  drawings  for  field 
use  not  larger  than  11x14  in-  are  better  than  any- 
thing bigger.  It  should  be  needless  to'  go  over 
all  the  arguments  against  the  custom  of  making 
single  drawings  for  construction  work  big  enough 
to  convert  into  a  suit  of  clothes.  Sometimes,  of 
course,  a  map  must  be  drawn  on  so  small  a  scale 
that  the  territory  cannot  be  shown  on  less  than 
6  to  10  sq.  ft.  of  paper,  but  if  employers  stopped  to 
figure  the  cost  of  making  large  drawings  and 
large  prints,  let  alone  the  difficulty  of  filing  them 
compactly,  it  is  safe  to  say  that  fewer  of  those 
productions  would  be  bulking  big  in  the  expensive 
office  spaces  of  large  cities. 

An  album  of  small  drawings,  multiplied  as  to 
details,  is  infinitely  more  convenient  than  several 
huge  rolls  in  which  details  and  general  relations 
are  all  jumbled  together.  It  can  be  kept  up-to- 
date  much  easier,  and  at  less  expense.  The  cost 
of  blue  prints  is  not  a  negligible  quantity  under 
city  conditions.  Proper  rotation  and  numbering, 
with  suitable  cross-references  in  the  drawing  in- 
dex, are  all  that  are  needed  to  maintain  the  use- 
fulness of  the  small  data  sheet.  The  picture 
p'ans  required  by  non-technical  clients  and  boards 
of  directors  can  just  as  well  be  made  on  an  8  by 
10  or  11x14  in.  sheet  in  the  majority  of  cases. 
Obviously  it  costs  money  to  keep  drawings  up- 
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to-date,  but  it  costs  more  in  the  long  run  to  fail 
to  do  this.  A  prominent  firm  of  engineers  recent- 
ly undertook  the  re-modelling  of  a  power  plant, 
and  the  expense  for  the  new  foundations  was 
greatly  mcreased  on  account  of  the  fact  that  ab- 
solutely no  record  or  definite  knowledge  existed 
as  to  the  character  of  the  foundation  and  soil 
I'nder  the  plant.  The  knowledge  was  obtained 
finally,  of  course,  by  test  borings  and  a  long  series 
of  tabulations  of  data,  but  the  expense  to  the 
client  company  was  far  beyond  the  cost  of  main- 
tammg  the  necessary  simple  plans  in  the  first 
place.  It  is  poor  policy  for  a  company  to  be  in 
such  a  hurry  to  start  its  plant  that  no  time  can 
be  found  to  keep  the  proper  records  of  the  char- 
acter of  the  construction,  and  the  changes  put 
m  effect  beyond  the  original  design.  From  a 
hasty  point  of  view  the  money  expended  on 
drawings  and  data  in  very  large  engineering  un- 
dertakings by  Federal,  State  or  railroad  authori- 
ties seems  at  times  needlessly  great,  but  a  great 
system  rarely  gets  through  its  first  operating  year 
without  being  benefitted  in  money  saved  far  above 
the  cost  of  the  drawings  and  data,  if  the  latter 
have  only  been  kept  up-to-date.  Particularly  In 
electrical  work  is  there  a  field  for  the  use  of 
schematic  diagrams  in  which  on  small  sheets 
stripped  of  all  superfluities,  three  phase  circuits, 
for  example,  are  shown  by  single  lines,  and 
apparatus  by  simple  symbols.  The  value  of  draw- 
ings to  an  operating  man  is  in  direct  proportion  to 
their  straightforward  freedom  from  all  draught 
ing  complications. 
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tion,  reckoned  at  is  per  cent,  on  $3,000,  amounted 
to  0.5SS  cent,  making  the  total  cost  of  energy  3.87 
cents  per  kilowatt-hour. 


Notes  and  Comments. 


The  Rain-Water  Run-off  from  populous  dis- 
tricts is  one  of  the  most  important  subjects  that 
the  designers  of  sewerage  systems  have  to  con- 
sider. In  spite  of  the  attention  that  has  been 
paid  to  it,  surprisingly  few  absolutely  definite 
data  are  available  and  for  this  reason  the  sani- 
tary section  of  the  Boston  Society  of  Civil  Engi- 
neers has  appointed  a  committee  to  consider  the 
whole  subject.  The  committee  is  particularly  de- 
sirous of  collecting  all  records  regarding  it  and 
engineers  throughout  the  country  who  have  in- 
formation on  the  subject  are  requested  to  send  ir 
to  Mr.  Harrison  P.  Eddy,  14  Beacon  St.,  Boston, 
who  is  the  secretary  of  the  committee.  At  the 
present  time  nothing  is  so  necessary  as  the  com- 
pilation and  study  of  available  data,  and  for  this 
reason  engineers  will  do  well  to  assist  the  com- 
mittee with  whatever  information  they  may  pos- 
sess, since  the  committee's  work  is  done  for  the 
benefit  of  the  whole  profession. 


A  Gas  Engine  Test  lasting  two  weeks  was  re- 
cently run  at  the  works  of  the  J.  P.  Eustis  Mfg. 
Co.,  of  Boston,  by  Messrs.  P.  R.  Nichols  and  R. 
F.  Knight,  of  the  Massachusetts  Institute  of  Tech- 
nology. The  test  was  made  on  a  5S-h.p.  engine 
direct-connected  to  a  30-kw.  direct-current  gen- 
erator. The  engine  was  of  the  vertical,  twin 
cylinder,  four-cycle  type,  the  governing  being  ef- 
fected by  varying  the  richness  of  the  explosive 
mixture.  Cooling  water  was  circulated  by  a 
motor-driven  centrifugal  pump  and  the  engine 
was  started  by  compressed  air  stored  in  two  tanks 
which  were  kept  filled  by  an  air  pump  driven  by 
a  small  motor.  The  gas  used  by  the  engine  was 
taken  from  the  street  mains  and  averaged  about 
SQO  B.  t.  u.  per  cubic  foot.  During  the  two  weeks' 
run,  the  total  kilowatt-hours  were  3,146,  and  the 
total  gas  used  92,900  cu.  ft. ;  31.9  kw.  hr.  were  used 
in  driving  the  pump,  leaving  3,114  kw.-hr.  as  the 
net  energy  delivered  during  the  run.  At  70  cents 
per  I'.ooo  cu.  ft.,  the  gas  cost  2.09  cents  per  kw.- 
hr.,  the  oil  cost  0.029  cent,  the  labor  at  2  hr.  per 
day  cost  0.193  cent,  and  the  interest  and  deprecia- 


The  Refuse  Destructor  and  electric  station 
described  in  The  Enginering  Record  of  Nov.  11, 
1905,  which  was  built  by  the  City  of  New  York 
to  utilize  the  refuse  of  a  portion  of  the  Borough 
of  Manhattan,  has  proved  an  unprofitable  venture, 
so  far  as  the  generation  of  electricity  is  con- 
cerned. The  current  has  been  used  for  public 
bridge  lighting,  costing  the  Department  of  Water 
Supply,  Gas  and  Electricity  about  $50,000  a  year, 
while  the  local  lighting  company  wouM  do  the 
same  work  for  about  half  this  sura.  The  trouble 
with  the  lighting  end  of  the  undertaking  seems 
to  have  been  that  city  refuse  is  a  very  uneven 
fuel,  and  the  operation  of  the  plant  as  an  electric 
generating  station  is  much  more  difficult  than 
will  be  its  operation  as  a  refuse  destructor  simply. 
It  is  not  unlikely  that  small  amounts  of  current 
for  various  purposes  will  be  furnished  from  it 
to  the  immediate  vicinity,  but  it  is  not  believed 
that  any  extensive  system  of  public  lighting  can 
be  safely  undertaken. 


Foundation  Troubles  at  the  Mt.  Royal  pump- 
ing station  of  the  Baltimore  water  works  are 
now  being  investigated  and  seem  to  be  due  to 
an  unusual  condition.  One  corner  of  the  build- 
ing has  been  underpinned  and  the  pier  which 
supported  it  has  been  laid  bare  by  sinking  a  pit 
some  30  ft.  deep.  The  concrete  was  found  to 
be  in  a  bad  condition  and  the  rock  on  which 
the  pier  rested  was  also  somewhat  decomposed. 
The  earth  in  the  vicinity  was  very  warm  and 
moist,  and  an  examination  showed  that  the  con- 
crete hot  well  had  been  leaking  considerably. 
In  addition  to  the  presence  of  this  hot  water 
in  the  cinder  fill  which  formed  the  site  of  this 
part  of  the  building,  return  currents  from  the 
belt  line  tunnel  of  the  Baltimore  &  Ohio  R.  R. 
were  detected.  It  is  understood  that  the  con- 
dition of  the  concrete  is  not  unlike  that  de- 
scribed by  Mr.  A.  A.  Knudson,  in  a  paper  read 
last  winter  before  the  American  Institution  of 
Electrical  Engineers,  concerning  the  electrolysis 
of  steel  embedded  in  concrete.  The  conditions 
at  Baltimore  are  so  unsual  that  when  the  ex- 
amination is  completed  it  is  to  be  hoped  that 
all   the   facts   will  be  made  public. 


A  Trade  Catalogue  Library  has  been  estab- 
lished by  the  Technology  Department  of  the  Car- 
negie Library  at  Pittsburg,  and  an  attempt  is  be- 
ing made  there  to  collect  business  pamphkts  cov- 
ering the  entire  engineering  field     These  publi- 
cations will  be  given  a  prominent  place  on  the 
shelves,    carefully    catalogued    u.-\der    heth    firm 
name   and   subject,   and   made   accessible   to  the 
public.    A  similar  collection  made  at  a  Brooklyn 
library  some  time  ago  proved  not  only  of  value 
to  the  people  using  the  library  but  also  of  serv- 
ice to  the  publishers  of  the  catalogues.     It  goes 
without  saying  that  a  practically  complete  collec- 
tion of  trade  publications  in  a  library  in  a  manu- 
factoring  city  like  Pittsburg  has  a  reference  value 
exceptionally  high,  and  for  this  reason  it  is  be- 
lieved  that  manufacturers  of  supplies   for   engi- 
neers, architects  and  contractors  will  find  it  de- 
cidedly to  their  advantage  to  send  their  pubHca- 
tions  to  Mr.  H.  W.  Craver,  who  is  in  charge  of 
the   Technology   Department  of   the    Library  at 
Pittsburg.     The  formation  of  such  a  collection  in 
the  public  library  of  each  manufacturing  city  is 
something  that  may  very  properly  be  investigated 
by  its  librarian.    The  time  has  gone  by  when  the 
trade  publication  is  merely  a  collection  of  claims 
for  some   product,   stated   without   much    regard 
for  truth  and  published  without  regard  to  typo- 
graphical appearance. 
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THE    CONTRACTOR'S    PLANT    AN 

WORK  AT 


D  METHODS  ON  THE  HARBOR 
GARY,  IND. 


The  construction  of  a  harbor  for  the  new 
plant  of  the  United  States  Steel  Corporation 
at  Gar>-,  Ind,  is  one  of  the  most  difficult  and 
extensive  of  the  engineering  works  required  in 
building  that  plan:.  The  site  of  the  latter  is 
at  the  e.xtreme  south  end  of  Lake  Michigan,  12 
miles  from  the  South  Chicago  plant  of  the 
steel  corporation,  and  26  miles  from  the  cen- 
tral business  district  of  Chicago,  where  an  area 
of  about  one  square  mile,  with  a  frontage  of 
over  a  mile  along  the  shore  of  the  lake,  has 
been  provided.  This  area  is  covered  with  fine 
lake  sand  to  a  depth  of  from  40  to  60  ft.  from 
the  surface,  which  before  construction  started 
was  formed  by  a  scries  of  alternate  ridges  and 
hollows  parallel  with  the  shore  line.  The  ridges 
rose  15  to  40  ft.  above  the  water  in  the  lake, 
while  the  general  elevation  of  the  depression  be- 
tween them  was  about  10  ft.  above  that  level. 
The  Grand  Calumet  River,  a  sluggish  stream 
that  heads  in  swamps  to  the  east  of  the  site. 
extends  along  the  rear  side  of  the  latter,  parallel 
to  the  lake,  into  which  it  empties  at  South  Chi- 
cago, 12  miles  away.  From  South  Chicago  en- 
tirely around  the  lower  end  of  the  lake  the 
shore  line  is  a  low,  flat  and  practically  unbroken 
sandy  beach.  This  characteristic  shore  line  ex- 
isted at  the  site  of  the  new  plant,  where  the 
established  minimum  of  22  ft.  in  channel  con- 
struction on  the  Great  Lakes  is  not  reached 
in   the  lake  until   about  2,000   ft.   off   shore. 

General  Arrangement  of  Harbor. — The  pro- 
vision of  proper  and  sufficient  harbor  and  dock- 
ing facilities  for  the  great  number  of  the  largest 
boats  on  the  Great  Lakes  which  will  ply  between 
the  new  plant  and  the  terminals  of  the  iron- 
mine  railroads  on  Lake  Superior,  was  rendered 
a  project  of  unusual  magnitude  by  these  na- 
tural conditions.  A  slip,  250  ft.  wide,  approxi- 
mately a  mile  in  length  and  with  a  minimum 
depth  of  22  ft  of  water,  is  being  built  at 
right  angles  to  the  shore  line  to  secure  the  nec- 
essar>-  wharfage  and  habor  room.  This  slip 
extends  2,000  ft.  off-shore  to  the  22-ft.  depth 
in  the  lake  and  3,000  ft.  inland.  It  is  being 
closely  lined  along  both  sides  with  sheet  piling 
to  hold  the  sand  in  place,  and  will  be  dredged 
to   the   required   depth. 

The  furnaces  and  stoves  of  the  steel  plant 
will  be  in  single  row  along  the  west  side  of 
the  slip,  at  a  distance  of  about  750  ft.  from 
the  latter.  Large  traveling  unloading  machines 
will  operate  the  length  of  the  dock  on  that  side 
and  will  convey  the  iron  ore  from  the  vessels 
to  storage  piles  between  the  slip  and  the  fur- 
naces. These  storage  piles  will  be  spanned  by 
traveling  bridges  carr>'ing  grab  buckets,  which 
will  handle  the  ore  to  stock  piles  or  to  cars 
for  charging  the  furnaces,  the  general  arrange-] 
ment  being  the  same  as  in  several  existing  plants 
of  the  steel  corporation. 

The  pier  along  the  west  side  of  the  slip  from 
the  shore  line  to  the  inner  end  of  the  slip  a 
distance  of  3,000  ft.,  will  have  a  concrete  dock 
wall  carried  by  heavy  pile  foundations.  This 
wall  extends  from  3  ft  below  Chicago  city 
datum,  the  later  being  on  an  average  about 
2  ft.  below  the  lake  level  at  Gary,  to  10  ft. 
above  that  datum.  It  is  15  ft.  wide  at  the 
bottom,  has  a  vertical  front  face  and  is  stepped 
on  the  rear  face  to  a  width  of  5  ft.  at  the  top. 
This  wall  rests  on  three  longitudinal  rows  of 
piles  spaced  6  ft.  apart  on  centers,  the  piles 
in  the  rows  being  3  ft.  apart  on  centers.  The 
piles  in  this  portion  of  the  pier  are  all  at  least 
34  ft.  long  and  are  driven  to  at  least  30  ft. 
below  Chicago  datum.  The  two  outer  rows 
are  tied  together  at  intervals  of  6  ft.  with  heavy 


iron  rods;  the  outer  row  on  the  slip  side  are  also 
anchored  by  rods,  44  ft.  long,  at  intervals  of 
6  ft.,  to  a  waling  on  a  fourth  row  of  piles  un- 
der the  footing  for  the  unloader  tracks.  Im- 
mediately inside  of  the  outer  row  of  piles  is 
a  row  of  triple-lap  Wakefield  sheet  piling.  This 
piling  consists  of  3xi2-in.  Oregon  lir  in  34-ft. 
lengths  and  is  driven  to  a  penetration  of  at 
least  30  ft.  The  outer  row  of  round  piles  are 
under  the  toe  of  the  dock  wall  and  are  cut  off 
at  the  level  of  the  bottom  of  the  latter,  3  ft. 
below  the  Chicago  datum,  and  are  capped  with 
a  I2xi2-in  oak  timber.  The  other  two  rows 
of  piles  and  the  row  of  sheet  piling  are  left 
with  their  tops  protruding  as  they  are  driven 
and  are  imbedded  in  the  lower  pait  of  the  con- 
crete  wall. 

The  off-shore  2,000  ft.  of  the  pier  along  the 
west  side  of  the  slip  is  a  rock-filled  timber  and 
pile  pier.     For  the   first  600  ft.   from   the  shore 


This  pier  will  be  of  the  same  construction  as 
the  off-shore  portion  of  the  pier  along  the  west 
side  of  the  slip,  with  the  exception  that  the 
row  of  triple-lap  sheet  piling  will  be  omitted 
in  it.  The  space  enclosed  by  the  pier  along  the 
west  side  of  the  slip  and  by  this  outer  pier  was 
formerly  covered  with  upwards  of  22  ft  of 
water,  but  will  be  filled  with  sand  to  a  height 
of  3  to  18  ft.  above  the  water  level  and  on  this 
made  ground  will  be  erected  a  part  of  the 
steel   plant 

No  dockage  facilities  will  be  provided  along 
the  east  side  of  the  slip,  for  the  present  From 
500  ft  off  shore  to  the  inner  end  of  the  slip, 
in  a  length  of  3,500  ft.,  a  row  of  triple-lap 
Wakefield  sheet-piling,  consisting  of  3xi2-in. 
Oregon  fir  planks,  44  ft,  long,  is  driven  as  a 
lining  to  retain  the  sand.  This  sheeting  is  pro- 
tected on  the  outer  side  by  a  row  of  heavy 
round  piles,  driven  6  ft.  apart  on  centers,  which 
are  capped  on  top  and  are  held  together  by  a 
I2xi2-in.  oak  waling  piece  along  the  side  that 
also  serves  «s  a  fender.  The  second  500  ft. 
off-shore   of  the   lining   on   this   side   of  the   slip 


Section  of  Channel  Showing  Character  of  Sand. 


line  this  crib  consists  of  two  rows  of  closely- 
spaced,  heavy,  round  timber  piles  with  a  mini- 
mum length  of  45  ft.  The  rows  are  12  ft.  apart 
on  centers  and  are  tied  together  with  two  hori- 
zontal rows  of  iron  rods  attached  to  oak  wal- 
ings  on  the  piles.  A  row  of  triple-lap  Wake- 
field sheet-piling,  consisting  of  3xi2-in.  Oregon 
fir  planks,  44  ft  long,  is  driven  immediately 
outside  of  the  row  of  round  piles  on  the  slip 
side.  This  sheet  piling  is  protected  by  a  third 
row  of  round  piles,  which  are  spaced  6  ft.  apart 
on  centers ;  these  piles  are  capped  with  a  I2xl2-in. 
oak  timber  and  are  tied  together  near  the  top  with 
a  I2xi2-in.  oak  waling  piece,  which  also  acts  as  a 
fender  for  the  pier.  The  various  rows  of  piles  in 
the  latter  are  driven  to  within  about  12  ft.  of  the 
average  water  level  in  this  section  outside  the 
natural  shore  line.  The  space  between  the  two 
rows  of  closely  driven  piles  is  filled  with  broken 
stone  from  the  natural  bed  of  the  lake  to  the 
top  of  the  pier. 

Beyond  the  600  ft.  of  pier  12-ft.  in  width  on 
this  side  of  the  slipe,  is  700  ft.  that  is  18  ft. 
wide  and  beyond  that  700  ft.  that  is  24  ft.  wide. 
The  construction  of  these  wider  sections  is  the 
same  as  that  of  the  12-ft  section.  At  the  outer 
end  of  this  pier  and  the  west  side  of  the  slip 
a  rock-filled  timber  and  pile  pier,  2,000  ft.  in 
length  and  24  ft.  wide,  will  be  built  to  the 
west   'n    the    lake    at    right    angles    to    the    slip. 


consists  of  a  pier  12  ft.  wide  and  of  the  same 
construction  as  the  pier  of  that  width  on  the 
west  side ;  the  next  300  ft.  is  18  ft.  and  the 
remainder  24  ft.  in  width,  all  of  the  same  con- 
struction as  the  pier  of  the  same  width  on  the 
west  side.  At  the  outer  end  of  this  pier,  a  re- 
turn pier  24  ft.  wide,  is  to  extend  1,000  ft.  to 
the  east  in  the  lake  at  right  angles  to  the  slip, 
and  together  with  the  pier  along  the  east  side 
of  the  latter  will  enclose  an  area  of  made 
ground,  where  the  lake  was  originally  as  much 
as  22  ft.   deep. 

Construction  of  Harbor. — The  low.  fl.it 
beach  and  the  location  of  the  site  of  the  harbor 
at  the  south  end  of  the  lake,  where  it  is  ex- 
posed to  the  full  force  of  the  e-xtremely  severe 
northeast  storms  which  sweep  the  latter,  rendered 
the  early  construction  work  on  the  harbor  par- 
ticularly hazardous.  The  sand  dunes  that  formed 
the  site  of  the  inshore  portion  of  the  slip  rose 
15  to  30  ft.  above  the  level  of  the  lake  and  were 
only  sparsely  covered  with  scraggly  oak  trees 
and  scanty  vegetation.  The  sand  in  which  the 
slip  has  to  be  excavated  is  extremely  fine,  clean 
and  free  from  pockets  of  gravel  or  loam.  Al- 
though not  exactly  quicksand,  it  flows  so  freely 
when  wet  that  it  is  confined  with  difficulty,  and, 
in  fact,  is  almost  as  hard  to  hold  when  dry. 

Construction  on  the  harbor  was  commenced 
in  July,  1906,  when  the  contractor  for  this  work, 


ArorsT  17,  1907. 
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Off-Shore    Piers    under    Construction. 


Piles  for  Off-Shore   Rock-Filled   Pier. 


the  Great  Lakes  Dredge  &  Dock  Co.  of  Chicago, 
e.xcavated  into  the  site  of  the  slip  from  the 
lake  with  a  hydraulic  dredge.  The  piling  for 
a  600-ft,  length  of  the  pier  on  the  west  side 
of  the  slip,  extending  into  the  lake  from  the 
shore  line,  were  then  driven  with  a  land  driver 
running  on  the  finished  work.  A  500-ft.  length 
of  the  pier  on  the  east  side,  also  extending  into 
the  lake  from  the  shore  line  was  built  about 
the  sarrie  time.  A  breakwater  consisting  of  two 
rows  of  piles  driven  close  together,  the  rows 
being  about  12  ft.  apart  and  filled  between  with 
rock,  was  then  thrown  about  half  way  across 
the  slip  at  the  end  of  600-ft.  length  of  pier 
on  the  west  side.  It  was  expected  that  float- 
ing equipment  could  work  readily  in  the  temp- 
orary harbor  thus  formed.  The  unsually  large 
number  of  heavy  northeast  storms  which  oc- 
curred during  the  past  winter  and  spring,  how- 
ever, greatly  interfered  with  the  progress  of  the 
dredging  and  pile  driving.  In  fact,  at  times  the 
floating  drivers  and  the  dredge  were  in  much 
danger  from  the  high  surf  that  prevailed  on 
the  flat  beach  and  carried  into  the  temporary 
harbor  without  much  reduction  in  force.  In 
order  that  the  floating  equipment  could  be  bet- 
ter protected,  the  breakwater  across  the  slip 
was  extended  40  ft.  farther  and  a  short  break- 
water built  into  the  slip  from  the  completed 
portion  of  the  east  pier,  this  second  breakwater 
being  far  enough  toward  the  shore  from  the 
first  so  an  entrance  from  thfe  lake  was  pro- 
vided between  the  two.  With  this  final  tem- 
porary harbor  arrangement  the  floating  equip- 
ment can  work  on  the  off-shore  pier  construc- 
tion, during  good  weather  and  on  the  piers  of 
the  inshore  section  of  the  slip  when  the  lake 
is    rough. 


After  the  preliminary  dredging  haJi  been  done 
with  a  15-in.  hydraulic  dredge  and  the  temporary 
harbor  finished,  the  hydraulic  dredge  New  York 
was  brought  in  and  is  being  used  to  handle  the 
excavation  of  the  slip.  This  dredge  has  an 
all  steel  hull  which  has  a  40- ft.  beam,  is  no 
ft.  long,  over-all,  and  12  ft.  deep.  The  super- 
•structure  is  also  entirely  of  steel,  so  the  dredge 
is  practically  fireproof,  and,  as  a  matter  of  fact, 
is  believed  to  be  the  only  dredge  of  this  type 
on  the  Great  Lakes  that  is  so  constructed.  The 
suction  pipe  for  the  pump  of  the  dredge  is 
swung  from  a  36  ft.  A-frame  with  a  6s-ft.  boom 
at  the  forward  end  of  the  hull,  which  permits 
this  pipe  to  be  lowered  to  35  ft.  below  the  water 
surface.  In  the  fine  loose  sand  in  which  the 
dredge  is  at  present  operating  no  cutter  is 
necessary.  The  dredge  is  provided  with  a  6-ft. 
cutter,  however,  which  is  operated  by  a  2S0-h.p. 
motor  driven  by  current  generated  by  a  dynamo 
in   the   engine    room. 

The  dredge  is  equipped  with  a  special  centri- 
fugal pump  having  a  24-in.  suction  and  a  24-in. 
discharge.  This  pump  is  driven  at  300  r.p.m. 
by  a  I7x30x42x3o-in.  triple-expansion  marine 
engine.  Steam  is  supplied  to  this  engine  and  to 
the  other  steam  consuming  units  by  two  I3xi3-ft. 
Scotch  marine  boilers  operating  at  170  lb.  pres- 
sure. ^ 

Two  shifts  are  employed  on  the  dredge  in 
the  present  operations  so  that  pumping  may  be 
carried  on  continuously.  Quarters  are  provided 
on  board  for  40  men,  36  men  being  required  to 
run   the   dredge. 

The  24-in.  pipe  line  that  extends  from  the 
dredge  to  the  point  where  the  sand  is  being  de- 
posited for  filling  is  carried  on  the  water  by 
pontoons    consisting    of    hollow    24-in.    cylinders 


built  of  boiler  plates.  These  cylinders  are  made 
watertight  and  axe  built  in  lengths  of  10  to 
80  ft.,  depending  on  their  location.  They  are 
used  in  pairs,  one  on  each  side  of  the  pipe,  the 
latter  being  swung  from  timbers  attached  to 
them.  The  pipe  line  is  provided  with  flexible 
joints  at  intervals  in  order  that  bends  may  be 
made  in  the  line  without  difficulty.  The  sand 
thus  far  has  been  pumped  as  much  as  1,100  ft. 
from  the  dredge,  the  maximum  distance  to  be 
reached  by  pumping  being  about  3,000  ft. 

The  preliminary  plans  covering  the  harbor 
construction  estimated  the  excavation  for  the 
slip  to  require  the  removal  of  approximately 
2,000,000  cu.  yd.  of  material.  Although  under 
ordinarycircumstances  the  dredge  handles8,ooo  to 
i2„ooo  cu.  yd.  in  24  hr.,  when  working  on  the  ex- 
cavation for  the  inshore  section  of  the  slip  the 
roots  of  the  small  oak  trees  interfere  to  con- 
siderable extent  with  the  operation  of  the  pump. 
Small  roots,  1-2  to  I  1-2  in.  in  diameter,  are 
found  to  extend  as  much  as  30  ft.  from  the  sur- 
face to  reach  the  water  in  the  thick  stratum  of 
sand  which  makes  up  the  site,  fine  shoots  branch- 
ing from  these  tap  roots  in  the  vicinity  of  tht 
water.  These  fine  roots  cannot  be  kept  out 
of  the  pump,  but  collect  in  the  latter  in  con- 
siderable quantities  and  have  to  be  removed. 

The  excavation  for  the  slip  is  made  somewhat 
wider  at  the  water  level  than  is  required  for 
the  slip  itself,  in  order  to  facilitate  the  con- 
struction of  the  piers.  In  all,  over  16,000  round 
piles  and  5,000,000  ft.,  board  measure,  of  lum- 
ber will  be  used  in  the  pifers.  The  piles  and 
the  sheet  piling  are  all  being  driven  with  the 
assistance  of  hydraulic  jets.  With  the  excep- 
tion of  the  short  length  of  each  pier  in  which 
the  piles  were  driven  by  land  drivers,  the  work 


Two  Views  of  Deep  Excavation  in  Running  Sand  for  the  10-Foot  Water  Intakes. 
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is  handled  by  four  floating  pile-driver  outfits. 
Each  of  these  outtits  is  equipped  with  a  pump 
for  operating  a  hydraulic  jet  at  a  pressure  of 
up  to  150  lb.  per  square  inch.  The  sand  in 
which  the  driving  is  done  is  of  such  nature 
that  the  jet  can  be  put  down  first  to  loosen 
sand,  and  the  pile  or  sheeting  then  dropped  into 
this  hole.  A  drop  hammer  in  the  leads  of 
each  outfit  ser\-es  to  carr>-  the  pile  down  into 
the  loosened  hole,  and,  if  necessar>-,  to  hold  it 
there  momentarily  until  the  sand  has  flowed 
back  sufficiently  to  prevent  h  from  floating, 
the  nature  of  the  sand  being  such  as  to  re- 
main  very  loose   when   stirred  up  under   water. 

The  piles  and  timber  for  the  dock  work  are 
mostly  delivered  on  tw^o  switch  tracks  which 
extend  the  length  of  the  land  section  of  the 
slip  parallel  to  and  on  the  east  side  of  the 
latter.  The  sheet  piling  is  assembled  on  this 
side  of  the,  slip,  dropped  into  the  water  and 
floated  to  place.  The  round  piles  for  the  east 
pier  are  also  floated  to  place  at  present  from 
storage  piles  along  the  east  side.  A  standard- 
g^uge  track  is  laid  the  length  of  the  west  pier 
as  it  progresses  in  order  that  the  piles  and 
stone  filling  for  that  pier  may  be  delivered  on 
it.  A  track  is  also  being  laid  on  the  off-shore 
section  of  the  east  pier  to  facilitate  the  de- 
livery   of   material    there. 

The  concrete  for  the  dock  wall  along  the  west 
side  of  the  inshore  portion  of  the  slip  is  made 
in  a  mixing  plant  set  up  along  the  site  of  the 
wall  and  adjacent  to  a  service  track.     A  Drake 


deep  excavation  in  the  fine  running  sand  re- 
quired in  building  these  conduits  has  been  car- 
ried forward,  successfully,  however,  by  methods 
specially  adapted  to  the  work.  The  excavation 
is  opened  in  lengths  of  60  to  80  ft.,  the  full 
width  of  the  trench,  a  i^-yd.  McMyler  clam- 
shell bucket  handled  by  a  turntable  A-frame 
derrick  with  a  65-ft.  boom  being  used  to  re- 
move  the   sand. 

The  sides  of  the  excavation  are  lined  with 
close  horizontal  sheeting  as  the  sand  is  removed, 
until  the  water  level  is  reached.  A  series  of 
well-point  strainers  are  then  jetted  down  around 
the  sides  of  the  excavation  to  about  the  grade  of 


quired,  is  made  in  a  Smith  mixer  set  upon  a 
platform  on  wheels  .running  on  a  track  laid 
along  one  side  of  the  top  of  the  excavation. 
Materials  are  supplied  to  the  mixer  from  storage 
piles  along  a  service  track,  or  from  cars  on  the 
track,  by  the  clam-shell  bucket  handled  by  the 
turntable  A-frame  derrick.  The  mixer  discharges 
into  chutes  which  feed  the  concrete  directly  into 
place,  the  average  output  being  about  120  cu.  yd. 
a  day  when  the  outfit  is  in  operation. 

The  construction  of  footings  for  the  pumping 
station  in  which  the  two  conduits  terminate  also 
involved  deep  excavations  in  the  fine  sand.  The 
pumping  station  building  is  45x153   ft.   in   plan. 


—  o~~o~o''o    o    c    o    o _b_ 


Bottom  Strut  Connection    in  Floorbeam  Truss,  Quebec  Bridge. 


Part  of  the  Work  along  the  Site  of  the  Ore  Unloading   Bridges. 


continuous  mixer  is  placed  in  a  tower  under 
storage  bins  for  the  concrete  materials.  The 
latter  have  heretofore  been  handled  from  cars 
on  the  service  tracks  to  the  bins  in  wheel  bar- 
rows, but  arrangements  are  being  made  to  use  a 
turntable  A-frame  derrick  with  a  i{4-yd.  clam- 
shell bucket  for  this .  service.  The  mixer  dis- 
charges into  i-yd.  Koppel  dump  cars,  which  are 
pushed  to  place  by  hand  on  narrow  gauge  tracks 
laid  on  top  of  the  wall  forms. 

Construction  of  Water  Intakes. — ^The  Great 
Lakes  Dredge  &  Dock  Co.  also  has  the  contract 
for  building  a  pair  of  water  intake  conduits,  each 
10  ft.  in  diameter,  which  extend  from  an  in- 
let in  the  concrete  dock  wall  of  the  slip  to  a 
pumping  station  in  the  steel  works,  750  ft.  from 
the  slip.  The  inverts  of  these  two  conduits  are 
25  to  26  ft.  below  the  water  level  in  the  sand 
and  35  to  50  ft.  below  the  surface,  making  their 
construction  particularly  difficult.     The  wide  and 


the  inverts  of  the  conduits.  These  well-points 
range  from  ij^-in.  to  2yi-in.  in  diameter  and 
are  attached  to  pieces  of  wrought-iron  pipe, 
which  are  threaded  at  the  top  and  are  screwed 
into  6-in.  or  8-in.  pipes  laid  horizontally  around 
the  sides  of  the  excavation.  These  mains  serve 
as  suction  pipes  for  several  pumps  set  up  around 
the  excavation.  Four  to  eight  pumps  are  used 
in  drawing  water  through  this  drainage  system 
while  excavating  below  the  water  line  is  in  pro- 
gress. This  arrangement  for  keeping  water  out 
of  the  excavation  has  been  so  successful  that  the 
sand  inside  the  limits  of  the  suction  mains  is 
kept  practically  dry  as  long  as  desired,  and  the 
portion  of  the  excavation  below  the  water  line 
does  not  require  sheeting.  The  construction  of 
the  conduits  is  also  carried  on  in  the  dry  25  to 
26   ft.   below   the   water   level. 

The  concrete  for  the  conduits,  of  which  about 
8  cu.  yd.  to  the  linear  foot  of  the  latter  is  re- 


The  conduits  end  in  a  pump  suction  chamber, 
8.5  ft.  wide  and  127  ft.  long,  the  bottom  o'f 
which  is  25  ft.  below  Chicago  city  datum,  or 
about  26.5  to  27  ft.  below  the  lake  level  A  5-ft. 
layer  of  concrete  was  placed  in  the  bottom  of 
this  chamber  to  insure  against  upward  hydro- 
static pressure.  The  pumping  station  provides 
room  along  one  side  of  the  top  of  the  suction 
chamber  for  seven  turbine  pumps  direct-connected 
to  motors.  A  heavy  base  of  concrete  has  been 
provided  for  these  motor-pump  sets,  this  basp 
being  carried  down  to  about  20  ft.  below  the 
water  level.  The  side  walls  of  the  building  are 
carried  by  concrete  footings  4  ft.  thick  which 
surround  the  suction  chamber  and  pump  base. 

The  wide  and  deep  excavation  in  the  sand 
for  these  heavy  concrete  footings  was  handled 
before  the  well-point  pumping  outfits  had  been 
adopted,  heavy  close  sheeting  and  a  large  amount 
of  pumping  being  required  before  the  work  was 
finished.  The  concrete  was  made  in  the  same 
Smith  mixer  that  is  now  being  used  on  the 
conduits,  over  6,000  cu.  yd.  being  required. 

The  Great  Lakes  Dredge  &  Dock  Co.,  the  con- 
tractor for  the  harbor  work  and  the  intake  con- 
duits has  the  following  plant  now  in  operation : 
The  24-in  hydraulic  dredge  New  York;  a  land 
and  four  floating  pile-driver  outfits ;  four  der- 
rick scows;  several  flat  scows;  two  standard- 
gauge  turntable  locomotive  cranes ;  the  A-frame 
turntable  derrick;  a  light  locomotive  and  train 
of  dump  cars ;  a  large  tug  and  various  other 
equipment  such  as  pumps,  concrete  mixers,  air 
compressors  and  so  forth.  At  present  between 
300  and  400  men  are  employed  in  the  construc- 
tion of  these  two  portions  of  the  new  steel  plant. 
They  are  housed  and  fed  in  model  quarters  by 
the  contractor,  on  a  cash  co-operative  basis. 

The  new  steel  plant  was  designed  and  is  be- 
ing constructed  under  the  direction  of  Mr.  G. 
G.  Thorp,  vice-president  of  the  Indiana  Steel 
Co.,  Mr.  A.  B.  Neumann  is  chief  engineer,  and 
Mr.  W.  P.  Gleason  is  superintendent  of  that 
company.  The  operations  of  the  Great  Lakes 
Dredge  &  Dock  Co.  are  directed  by  Mr.  T.  C. 
Lutz,  vice-president  and  general  manager.  Mr. 
John  R.  Williams  is  superintendent  in  immediate 
charge  of  the  work  at  Gary. 
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Floor  System.— The  floor  platform  projects  5 
ft.  3  in.  beyond  the  centers  of  the  trusses  giv- 
ing it  a  total  width  of  72  ft.  3  in.  and  provider 
for  a  live  load  consisting  of  two  140-ton  loco- 
motives on  each  track  6j4  ft.  from  the  axis  of 
the  bridge  and  for  a  continuous  line  of  electric 
cars  30  ft.  long,  weighing  56,000  lb.  each,  19  ft. 
each  side  of  the  bridge  axis;  and  for  a  dead 
load  of  6,200  lb.  per  lin.  ft.  due  to  floor  con- 
struction alone.  The  railroad  tracks  are  en- 
closed by  vertical  screens  7  ft.  4  in.  high  ana 
the  17-ft.  spaces  between  them  and  the  truss- 
clearances  are  floored  with  4-in.  diagonal  planks 
spiked  to  6x8-in.  transverse  joists,  18  in.  apan 
on  centers.  Sidewalk  platforms  5  ft.  i^  in. 
wide  in  the  clear  extend  through  the  trusses  be- 
yond the  outer  edges  of  the  roadway  platforms 
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the  floor  beam  webs  and  provision  is  made  for 
transmitting  the  lower  flange  stresses  at  an  angis 
of  45  deg.,  to  this  point,  through  wide  diagonal 
reinforcement  plates  riveted  to  the  web  plates  in 
the  sub-panels  of  the  floor  beams.  These  plates 
are  thoroughly  splicdd  to  the  bottom  flangt 
angles  and  although  the  latter  are  continuea 
horizontally  through  the  ends  of  the  floor  beam 
webs  for  the  sake  of  stiffening  them,  the  effect 
is  substantially  that  of  bending  the  flange  angl»s 
up  to  the  ends  of  the  floor  beams  at  this  point 
The  floor  beams  at  Pi  and  P2  resemble  those 
at  the  adjacent  intermediate  panel  points  and 
have  7-i6-in.  web  plates  10  ft.  deep  made  in 
three  sections,  spliced  together  with  four  verti- 
cal rows  of  rivets  to  two  l3x}i-in.  cover  plates. 
The  end  is  reinforced  and  already  described  by 
four  diagonal  24x^-in.  plates,  and  by  two  out 
side  ^^ix'/i-in.  plates  in  the  upper  corners,  mak- 
ing a  total  thickness  of  414  in.  to  resist  the  end 


and  are  protected  by  well-braced  lattice  girder 
hand-rails  4  ft.  high.  They  have  a  flooring  of 
2-in.  transverse  planks  elevated  6  in.  above  the 
top  of  the  roadway  planks  and  are  carried  by 
longitudinal  timbers  laid  across  tbe  cantilever 
ends  of  transverse  joists  75^2  ft.  apart. 

There  are  in  the  anchor  arm  spans  12  lines  .it 
plate  girder  stringers  with  a  uniform  length  of 
50  ft.,  web  connected  to  the  floor  lieams  witti 
their  top  flanges  just  clearing  the  upper  sur- 
face of  the  floor  beam  flanges.  The  four  lines 
of  railroad  track  stringers  are  58  in.  deep  and 
are  spaced  3  ft.  3  in.  and  6  ft.  9  in.  from  the 
bridge  axis.  The  8  lines  of  roadway  stringer., 
38  in.  deep  are  spaced  5  ft.  apart  under  the 
trolley  tracks  and  4  ft.  3  in.  apart  outside  ot 
them.  The  track,  as  well  as  the  roadway  string- 
ers, are  braced  in  the  usual  way  with  zigzag 
top  and  bottom  flange  lateral  angles  and  trans 
verse  frames. 

In   the   shore   end    panels   of  the   anchor   arm 


Half   of   Upper    Part    of    Trussed    Floorbeam. 

the  lower  chord  is  nearly  horizontal  and  does 
not  fall  clear  below  the  floor  system ;  the  deep, 
plate-girder  floorbeams  are  therefore  made  in 
several  cases  to  engage  both  the  lower  chord 
and  the  vertical  posts,  web-connected  in  the 
usual  manner  to  the  latter,  notched  slightly  in 
the  lower  corner  to  clear  the  former  and  have 
their  lower  flanges  flush  with  the  lower  flanges 
of  the  lower  chord  connected  to  them  through 
the  lateral  connection  plates.  The  effective  con- 
nection is,  however,  made  on  the  upper  half  of 


shear  of  402,000  lb.,  maximum.  The  maximum 
moment  of  9,500,000  ft.-lb.  is  resisted  at  each 
flange  by  8x6xis-i6-in.  full  length  angles  and  b> 
four  22-in.  cover  plates  with  lengths  varying 
from  26J/^  ft.  to  5214  ft.  and  a  combined  thick- 
ness of  2ji  in. 

AH  of  the  stringers  have  their  lower  flanges 
field-riveted  to  the  horizontal  legs  of  bracket 
angles,  which,  for  the  trolley  and  railroad  track 
girders  are  reinforced  by  bearing  on  the  upper 
end  of  the  vertical  distribution  angles.  Th* 
railroad  track  stringers  are  also  additionally  se- 
cured by  top  flange  horizontal  angle  connections 
and  by  30  field-driven  rivets  through  vertical 
web-connection  angles  at  each  end.  Each  end 
of  the  floorbeam  is  connected  to  the  vertical  post 
by  106  field-driven  rivets  in  six  vertical  rows  ot 
holes  reamed  to  iron  templates.  The  floorbeams 
weigh  about  30  tons  each  and  are  shipped  com- 
plete from  the  shop  and  handled  in  erection  by 
special  swiveling  attachments  which  enable  them 
to  be  delivered  to  the  bridge  parallel  to  its  axis 
and  to  be  revolved  90  deg.  after  being  lifted  from 
the  cars  by  the  overhang  tackles,  which  swing 
them  to  position. 
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.\t  post  Pj,  where  the  bottom  chord  is  clear 
of  the  lower  flanges  of  the  tloorbeam,  the  latter 
is  a  simple  plate  gir4er  121  in.  deep  with  webs 
and  flanges  like  those  already  described  for  the 
end  floorbeams  except  that  the  ends  are  not 
fitted  around  the  lower  chords  and  are  set 
square  and  riveted  to  the  vertical  post  through 
their  full  depth,  the  connection  being  made  with 
a  pair  of  6x8.x>i-in.  vertical  angles,  having  two 
rows  of  rivets  to  each  flange.  The  lower  flanges 
of  the  stringers  are  seated  on  and  riveted  to 
the  top  flange  of  the  floorbeam. 

Xear  the  river  end  of  the  anchor  arm  and 
the  shore  end  of  the  cantilever  arm  the  floor- 
beams  virtually  form  the  top  chords  of  triangular 
trusses  of  which  the  bottom  chords  are  formed 
by  the  main  diagonals  of  the  transverse  braces 
below  the  floor.  The  floorbeams  proper  here 
consist  of  a  box  girder  with  two  48x7-l6-in.  full- 
length  web  plates,  four  6x4x;/j-in.  flange  angles, 
one  full-length  26x'/i-in.  top  flange  cover  plate 
and  two  full-length  7xH-'n-  bottom  flange  covei 
plates.  The  stringers  make  butt  joints  on  the 
center  line  of  the  top  flange,  where  they  5tr«> 
seated  on  riveted  transverse  plates.  Pairs  of 
66x}4-in.  vertical  gusset  plates  are  riveted  to 
the  insides  of  the  webs  at  the  ends  and  centers 
of  the  girders  and  project  below  the  lower 
flanges  to  form  jaws  receiving  the  field  riveted 
connections  of  the  diagonals  and  of  the  center 
vertical  posts. 

The  upper  ends  of  the  intermediate  vertical 
posts  are  inserted  between  the  girder  webs  and 
are  field  riveted  directly  to  them.  The  ends  of 
the  floorbeams  have  pairs  of  vertical  connection 
angles  6!/2  ft.  long,  field  riveted  to  the  faces  of 
the  vertical  posts  or  hangers.  The  main  diago- 
nals of  the  transverse  bracing,  which  form  the 
lower  chords  of  the  trussed  floorbeams,  have 
I-shaped  cross  section  made  with  a  l454x^-in. 
web  plate  two  pairs  of  7x3^x3- l6-in.  flange 
angles  and  two  l8x7-i6-in.  flange  cover  plates. 
They  intersect  at  the  center  of  the  panel,  wher*. 
they  are  cut  to  clear  the  vertical  post  supporting 
the  floorbeam  at  its  center  point,  and  are  con- 
nected to  it  and  spliced  together  by  a  pair  of 
SSxyi-in.  flange  cover  plate,  7  ft.  10  in.  long. 

The  lower  ends  of  the  main  diagonals  are  con- 
nected to  the  feet  of  posts  P4  with  pairs  of 
yol/ix'/i  vertical  gusset  plates  field  riveted  to  the 
flanges  of  the  vertical  post  and  shop  riveted  on 
the  outside  of  the  web  plate  of  the  lower  hori- 
zontal transverse  strut,  the  ends  are  notched  to 
clear  the  lower  chord  and  they  are  connected 
above  the  strut  with  an  oblique  diaphragm  made 
with  a  pair  of  plates  back  to  back  transferring 
the  lateral  stresses  from  the  X-brace  members  in 
adjacent  panels  which  are  connected  to  corre- 
sponding double  bent  plates  on  both  faces.  The 
lower  lateral  strut  has  a  rectangular  cross  sec- 
tion made  with  two  vertical  26x^-in.  side  plates 
and  four  3j^xJi-in.  angles  latticed  top  and  bottom. 
(To  be  Continued.) 


VENTn,.\TiON  or  Tunnel  Workings  during  the 
Euston  extension  of  the  City  &  South  London  Ry. 
received  the  careful  attention  of  the  engineers  and 
contractors,  who  commissioned  Mr.  Harvey  Col- 
lingcidge  to  make  periodical  examinations  of  the 
air  at  short  intervals.  Whenever  these  showed 
that  the  working  conditions  were  not  up  to  the 
standard  deemed  necessary,  immediate  steps  were 
taken  to  remedy  matters  by  exhausting  the  foul 
air  and  supplying  fresh.  As  the  impurity  in  the 
air  at  the  working  face  generally  was  two  or 
three  times  as  much  as  in  the  body  of  the  tun- 
nel, a  little  distance  back,  it  was  found  necessary 
to  keep  the  point  of  air  discharge  close  up  to  the 
shield.  It  sometimes  happened,  also,  that  foul 
air  collected  at  other  points  in  the  tunnel  work- 
ings, and  accordingly  the  whole  line  of  the  con- 
struction was  kept  under  observation. 


Electric  Operation  on  New  Haven  Line. 

The  recent  beginning  of  regular  electric  opera- 
tion of  passenger  trains  of  the  New  Haven 'R.  R., 
running  into  New  York  was  an  engineering  event 
of  unusual  importance,  although  trial  and  training 
runs  had 'previously  been  made  so  often  that  there 
was  no  question  about  the  success  of  the  new  sys- 
tem. This  company  was  one  of  the  earliest  pioneers 
in  the  field  of  heavy  electric  traction,  and  operated 
six  short  branch  lines  in  commercial  service  ov 
electricity  for  a  number  of  years.  Three  of  them, 
aggregating  33  miles  in  length,  were  equipped  for 
overhead  contact,  and  three  of  them,  aggregating 
jg'A  miles  in  length,  for  third  rail  contact.  All 
these  lines  were  equipped  with  500-volt,  continuous 
current  motors.  The  third  rail  was  rather  primi- 
tive in  design  and  without  protective  devices,  and 
so  many  injuries  and   fatalities   followed  its  use 
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Center  Connection  of  Trussed   Panel,  Quebec 
Bridge. 

that  the  company  abandoned  all  third  rail  opera- 
tion in  Connecticut  in  consequence  and  returned 
to  the  use  of  steam  locomotives.  Improvements 
over  the  method  it  adopted  formerly  are  now 
available,  but  it  is  safe  to  say  that  this  unfortunate 
experience  was  one  of  the  leading  factors  which 
determined  the  company  to  adopt  the  single-phase 
method  of  propulsion  on  its  line.  This  selection 
of  single  phase  after  the  New  York  Central  au- 
thorities had  chosen  continuous  current  locomo- 
tives to  haul  trains  into  the  same  terminal  station 
has  aroused  considerable  interest,  and  on  this 
account  it  is  desirable  at  the  outset  to  explain 
just  why  the  choice  was  made,  this  explanation 
being  based  on  information  furnished  by  Vice- 
President  McHenry,  of  the  New  York,  New 
Haven  &  Hartford  R.  R. 

Had  the  company  been  limited  in  its  inquiry  to 
the  equipment  of  the  terminal  section  leading  into 
New  York  City,  which  is  now  electrically  oper- 
ated, considerations  of  expediency  would  doubtless 
have  led  it  to  select  continuous  current  motors 
taking  current  from  a  third  rail.  The  company, 
however,  recognized  the  great  importance  of  its 
decision  upon  future  extensions  of  electric  service 
to  other  parts  of  its  system,  and  its  final  decision 
was  accordingly  based  upon  a  study  of  the  road 
as  a  whole  rather  than  upoli  the  solution  of 
the  New  York  terminal  problem  only.  Its  main 
problem,  therefore,  was  the  selection  of  a  system 
of  electric  transmission  best  adapted  to  its  condi- 
tion, combining  in  the  greatest  measure  efficiency, 
flexibility,  simplicity  and  lowest  first  cost. 

In  the  case  of  the  New  Haven  road  this  prob- 


lem was  rather  unusual  for  reasons  which  will 
appear  at  a  glance  at  any  map  of  its  system.  The 
latter  comprises  a  net-work  of  lines  which  makes 
the  transmission  problem  one  to  be  worked  out 
for  areas  rather  than  for  lineal  distances,  revers- 
ing ordinary  conditions.  Under  such  circum- 
stances the  economic  radius  corresponding  to  any 
initial  potential  will  be  considerably  extended  and 
the  practical  value  of  high  potential  transmission 
will  be  much  increased.  The  company  tinally 
adopted  the  single-phase  system  for  a  number  of 
reasons.  The  efficiency  which  it  showed  was  95 
per  cent,  between  the  bus  bars  in  the  power 
house  and  the  collectors  on  the  cars,  whereas  the 
customary  continuous  current  motor  system  Has 
an  efficiency  of  but  75  per  cent.  The  flexibility 
of  the  continuous  or  combination  system  is  im- 
paired by  the  limited  radius  of  the  low  tension 
distribution,  requiring  sub-stations  at  frequent 
intervals,  and  still  further  by  the  limitatipiis  im- 
posed by  the  use  of  a  conductor  rail.  The  posi- 
tion and  height  of  this  rail  regarding  the  tracs 
rail  must  be  rigidly  maintained,  while  the  over- 
l»ead  conductor  used  with  the  single  phase  sys- 
tem may  vary  8  ft.  in  height  and  4  ft.  horizon- 
tally without  causing  inconvenience.  It  w-as  also 
believed  that  the  cost  of  the  single  phase  in- 
stallation would  be  much  less  than  that  of  a  con- 
tinuous current  system,  although  it  is  too  early 
to  furnish  positive  comparisons  of  cost  of  con- 
struction and  operation  at  the  present  time. 

The  selection  of  the  frequency  and  voltage  of 
the  transmission  system  was  a  decidedly  inter- 
esting problem.  The  choice  of  frequency  was 
practically  fixed  by  the  manufacturing  companies 
at  IS  or  25  cycles.  The  lower  frequency  afforded 
a  material  reduction  in  weight,  size  and  cost  of 
motors,  a  reduction  in  conductor  losses  and  in- 
duction disturbances,  together  with  an  increase 
in  the  power  factor  of  the  motors.  On  the  con- 
trary its  adoption  would  have  materially  im- 
paired the  commercial  value  of  the  system  as  a 
whole,  in  preventing  its  extension  for  many 
other  uses  incidental  to  railway  operation.  The 
standard  power  and  railway  frequency  in  gen- 
eral use  is  25  cycles,  and  as  the  New  Haven 
company  already  owned  a  number  of  power 
houses  generating  current  at  this  frequency  for 
trolley  roads  and,  in  addition,  had  equipped 
many  of  its  shops  with  25  cycle  motors,  the 
adoption  of  15  cycles  would  have  required  the 
abandonment  of  a  large  amount  of  standard 
apparatus  or  the  use  of  costly  and  inefficient 
frequency  changes.  The  lighting  of  buildings 
was  an  important  factor,  also,  for  25  cycles  is 
the  lowest  frequency  at  which  carbon  filament 
lamps  in  general  use  can  be  satisfactorily  oper- 
ated. It  was  also  considered  desirable  to  pro- 
vide for  operation  in  parallel  with  the  25-cycle 
generators  already  adopted  by  the  New  York 
Central  R.  R.  Accordingly  the  practical  effect 
of  a  change  from  25  to  15  cycle  apparatus  on 
the  New  Haven  system  would  be  substantially 
equivalent  to  a  break  in  gauge  and  wider  exist- 
ing conditions  it  was  decided  that  the  practical 
commercial  value  of  the  higher  frequency  out- 
weighed the  more  theoretically  merits  of  ths 
lower  one. 

In  the  final  selection  of  apparatus  another  in- 
teresting consideration  was  the  determination  of 
the  generating  and  transmission  electromotive 
force  of -the  system.  It  was  believed  at  first  that 
the  best  results  would  be  obtained  by  transmit- 
ting power  at  the  highest  initial  voltage  for 
which  generators  could  be  safely  designed,  about 
22,000  volts,  sub-stations  being  provided  at  suit- 
able intervals  for  supplying  curreht  at  3.000- 
6,000  volts  to  secondary  circuits.  As  the  two 
motors  in  each  electric  locomotive  truck  are  per- 
manently connected  in  series,  current  must  be 
supplied  to  them  at  560  volts  through  the  trans- 
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former  which  is  a  part  of  the  locomotive's  equip- 
ment. It  was  finally  ascertained,  however,  that 
great  simplicity  would  result  from  cutting  out 
entirely  the  intermediate  sub-stations  and  line 
transformers  and  reducing  the  init\pl  electromo- 
tive force  to  11,000  volts,  raising  the  ratio  of  the 
locomotive  transformer  to  correspond.  This 
change  has  caused  a  reduction  in  capital  and  op- 
erating cost  and  an  increase  in  electrcial  effi- 
ciency which  is  most  gratifying. 

Before  passing  to  some  pf  the  details  of  the 
equipment  of  the  New  York,  New  Haven  &  Hart- 
ford electrified  line,  attention  may  properly  be 
called  to  a  few  statements  given  out  by  Mr.  Mc- 
Henry  concerning  the  commercial  aspects  of 
electric  traction.  His  investigations  led  him  to  be- 
lieve that  under  favorable  conditions  there  may 
be  a  sufficient  saving  in  electric  as  compared  with 
steam  operation  to  pay  interest  and  other  fixed 
charges  on  the  additional  construction  due  to  elec- 
trification and  still  leave  a  satisfactory  margin  to 
apply  to  dividends.  Under  general  conditions, 
however,  he  believes  it  is  altogether  improbable 
that  the  direct  saving  resulting  from  the   simple 
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but  few  locomotives  which  can  generate  suffi- 
cient steam  to  utilize  their  full  cylinder  tractive 
power  at  speeds  in  excess  of  12  miles  an  hour. 
Consequently  any  increase  of  speed  beyond  cer- 
tain limits  can  only  be  attained  by  sacrificing 
train  tonnage  in  a  corresponding  degree.  A  divi- 
sion of  the  train  mile  cost  by  the  lesser  number 
of  tons  increases  the  ton-mile  proportionately. 
The  high  cost  of  fast  freight  service  is  princi- 
pally due  to  this  effect  of  a  diminishing  divisor, 
while  it  would  seem  that  electric  traction  should 
permit  high  speed  without  sacrificing  commercial 
tonnage,  as,  with  a  relatively  unlimited  source  of 
power  at  command,  the  maximum  draw-bar  pulf 
permitted  by  the  motor  design  may  be  maintained 
at  all  speeds.  The  commercial  value  of  Ingh 
speed  in  freight  and  passenger  service  is  so  great 
that  the  prospect  'of  escaping  the  present  penal- 
ties accompanying  reduced  train  capacity  becomes 
doubly  interesting. 

Hardly  less  important  is  the  opportunity  afford- 
ed at  the  opposite  end  of  the  scale,  for  the  econ- 
omical operation  of  trains  of  minimum  capacity. 
The   train   capacity   cannot   be   reduced,    without* 
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Coal  can  be  delivered  either  by  water  or  rail  and 
an  unlimited  amount  of  salt  water  for  condensing 
purposes  is  available  from  the  river.  By  the 
erection  of  a  dam  about  a  mile  upstream  from 
the  station,  plenty  of  excellent  boiler  feed  water 
has  been  obtained.  The  station  is  interesting  as 
an  example  of  plain-faced  concrete  blocks,  made 
with  crushed  gneiss  obtained  in  the  excavation 
for  the  basement  and  condenser  water  flumes.  In 
the  boiler  room  the  columns  are  steel,  but  all 
others  are  concrete.  The  runways  for  the  travel- 
ing crane  are  of  reinforced  concrete.  The  boiler 
room  is  160x110  ft.,  and  the  turbine  room  is  6ox 
112  ft.,  the  switchboard  occupying  a  space  25x110 
ft. 

The  current  is  supplied  by  three  3,000-kw.  West- 
inghouse  Parsons  steam  turbines  and  room  is  left 
for  a  fourth  similar  unit.  The  generators  are 
wound  for  3-phase  current,  but  arranged  to  de- 
liver both  3-phase  and  single-phase  current.  Their 
design  was  one  of  the  most  important  technical 
problems  of  the  entire  undertaking.  The  former 
is  required  for  delivery  to  the  New  York  Central 
system    to   compensate   for   the   energy   required 
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substitution  of  electric  for  steam  power  will  be 
sufficient  to  justify  the  additional  investment  and 
financial  risk. 

In  changing  the  method  of  motive  power  on 
existing  railways,  the  conditions  are  by  no  means, 
so  simple  as  in  the  construction  of  new  lines,  for 
in  the  former  case  a  great  amount  of  capital  al- 
ready invested  must  be  sacrificed  and  the  prob- 
lems of  adaptation  to  existing  conditions  are  par- 
ticularly severe.  The  transition  stage  in  bridg- 
ing over  the  gap  between  steam  and  electric  op- 
eration is  both  expensive  and  difficult,  as  the 
change  affects  train  lighting  and  heating,  tele- 
graph and  telephone  service,  signaling  and  track 
maintenance.  To  secure  the  fullest  economy  it 
is  necessary  to  extend  the  new  service  over  the 
whole  length  of  the  existing  engine  stage,  and  to 
include  both  passenger  and  freight  trains,  and  in 
this  connection  it  is  interesting  to  note  that  in 
the  case  of  the  New  Haven  Co.,  the  passenger 
train  mileage  forms  so  large  a  proportion  of  the 
whole  that  no  additional  generating  and  trans- 
mission capacity  will  be  needed  when  electric 
traction  is  extended  to  freight  service. 

Mr.  McHenry  believes  that  the  application  of 
electric  traction  to  heavy  railway  service  will 
probably  be  governed  by  more  important  con- 
siderations than  its  mere  relative  cost  as  a  motive 
power  under  similar  conditions.  In  steam  serv- 
ice the  weight  and  speed  of  trains  are  limited 
by  the  horse-power  capacity  of  the  locomotive 
which   generates   its   own   power,   and  there   are 


loss,  below  the  point  where  the  earnings  equal 
the  train-mile  cost  and  if  this  cost  cannot  be  re- 
duced proportionately  with  reduced  capacity,  the 
inferior  limit  of  capacity  may  be  uneconomically 
large.  In  steam  service  the  irreducible  elements 
entering  into  the  train-mile  cost  are  so  large 
that  it  is  rarely  possible  to  operate  trains  earn- 
ing less  than  40  to  50  cents  per  mile.  On  the 
other  hand,  electric  service  permits  an  extreme 
reduction  of  the  train  length  to  single  car  units, 
costing  to  operate  but  10  to  15  cents  per  car 
mile.  Hence  the  frequency  of  service  may  be  in- 
creased and  rates  reduced,  which  in  turn  will 
react  upon  the  volume  of  traffic,  with  a  final  re- 
sult of  increasing  both  gross  and  net  earning. 
It  may  therefore  be  claimed  for  electric  traction, 
in  Mr.  McHenry's  opinion,  that  it  will  extend 
the  limits  of  profitable  operation  of  high  speed 
heavy  trains  and  also  of  light  trains  of  low 
capacity. 

A  series  of  elaborate  articles  on  all  details  of 
the  electrical  installation  on  the  New  Haven  road 
is  now  appearing  in  the  "Street  Railway  Journal," 
to  which  the  reader  is  referred  for  complete  offi- 
cial information  in  greater  minuteness  than  Is 
elsewhere  available.  The  following  notes  are  in- 
tended to  give  merely  a  general  idea  of  tlie 
equipment. 

The  power  plant  is  on  the  main  line  of  the 
road  on  the  bank  of  Mianus  River,  about  one 
mile  from  Long  Island  Sound,  and  was  designed 
and  built  by  Westinghouse,  Church,  Kerr  &  Co. 


to  operate  the  New  Haven  trains  over  the  New 
York  Central  lines. 

A  separate  condensing  outfit  is  provided  for . 
each  turbine,  consisting  of  an  Alberger  3-phase 
counter-current  surface  condenser,  a  3-stage  dry 
air  pump,  a  centrifugal  circulating  pump  direct- 
connected  to  a  Westinghouse  engine  and  a  Moni- 
tor hotwell  pump,  the  speed  of  which  is  auto- 
matically controlled  by  a  float 

Condensing  water  is  furnished  by  a  single  flume 
constructed  of  timber  with  a  lining  of  creosoted 
lumber,  from  the  intake  at  the  face  of  the  dock 
to  the  shore  line,  and  of  concrete  for  the  re- 
mainder of  its  length.  A  similar  discharge  flume 
parallels  the  intake  flume  under  the  turbine  room, 
and  then  diverges  from  it  to  the  river.  Each 
condenser  is  installed  directly  underneath  the 
corresponding  turbine  and  over  the  discharge 
flume,  while  the  circulating  pumps  are  located 
over  the  intake  flume,  thus  making  all  connec- 
tions as  short  as  possible.  The  pipes  leading 
from  the  condenser  to  the  discharge  flume  have 
a  submerged  discharge,  thus  decreasing  the  head 
under  which  the  circulation  pumps  work.  To 
prevent  electrolysis  of  the  brass  condenser  tubes, 
a  motor-generator  set  has  been  installed  with 
suitable  controlling  apparatus  maintaining  in. each 
condenser  a  counter  electromotive  force  slightly 
in  excess  of  the  electromotive  force  due  to  the 
galvanic  action  and  the  stray  currents. 

Steam  is  furnished  by  twelve  S2S-h.p.  Babcock 
&  Wilcox  water-tube  boilers,  set  in  batteries  of 
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two  each  and  arranged  with  eight  boilers  on  one 
side  and  four  on  the  gther,  separated  by  a  2l-ft. 
firing  floor.  Provision  is  made  for  four  addi- 
tional boilers  and  to  take  care  of  the  fourth  turbo- 
generator which  may  be  installed  later.  The 
boilers  have  Roney  mechanical  stokers  and  Bab- 
cock"  &  Wilcox  superheaters  to  deliver  steam  at 
aoo  lb.  pressure  and  125°  superheat.  The  boiler 
settings  are  completely  enclosed  in  an  external 
steel  casing  to  render  them  impervious  to  air 
leakage.    There  are  three  Green  fuel  economizers. 

Water  is  pumped  at  the  dam  at  Mianus  by 
means  of  two  single  acting  vertical  triplex  pumps 
driven  by  3-phase  motors.  One  of  these  is  able 
to  supply  the  plant  when  it  is  running  non-con- 
densing and  the  other  to  supply  all  the  fresh 
water  needed  when  running  condensing.  Both 
pumps  are  operated  by  current  from  the  power 
station.  The  water  is  forced  "through  a  10-in. 
main  to  a  circular  reinforced  concrete  reservoir 
holding  600,000  gal.,  just  outside  the  power  hous:. 
From  it  the  make-up  water  flows  by  gravity  to 
two  13,000-gal.  feed  water  tanks  in  the  basement 
of  the  boiler  room,  which  also  receives  the  dis- 
charge from  the  hotwell  pumps.  The  water  is 
then  drawn  from  these  tanks  by  the  pumps  and 
delivered  through  the  feed  water  heaters  and 
economizers  into  the  boilers.  An  auxiliary  sup- 
ply may  also  be  obtained  from  a  main  'of  the 
Greenwich  Water  Co. 

Coal  received  by  water  is  unloaded  from  the 
barges  by  a  clam-shell  bucket  which  raises  it 
into  a  hopper  of  15  tons  capacity  at  a  height  of 
55  ft.  above  the  dock.  From  the  hopper  it  drops 
by  gravity   into   a  crusher   and   from   the   latter 


A  steam  main  is  carried  over  the  boilers  on 
each  side  of  the  boiler  house,  each  of  the  two 
mains  crossing  over  to  the  opposite  side  at  the 
center  of  the  boiler  room ;  provision  is  made  for 
cross-connecting  these  two  mains.  From  the 
boiler  room  the  mains  extend  through  the  par- 
tition wall  into  the  turbine  room,  thence  down- 
ward into  the  basement  where  they  connect  to  a 
header  under  the  floor.  A  separate  main  is  pro- 
vided for  the  steam-driven  auxiliaries,  which  are 
all  designed  to  use  superheated  steam. 

The  main  cables  from  each  generator  are  run 
up  to  the  switchboard  gallery  and  thence  through 
circuit  breakers  down  to  the  high-tension  busses 
under  the  gallery.  One  bus  supplies  the  3-phase 
current  to  the  Port  Morris  feeders  and  the  other 
principally  single-phase  currents  for  the  New 
Haven  locomotives.  When  a  bus  section,  or  the 
entire  bus  is  used  for  supplying  single-phase  pro- 
pulsion current,  one  leg  is  grounded  directly  to 
the  track  rails  of  the  right-of-way  through  suit- 


Skewback  Hinge  Pedestals,  Plate  Girder  Arch. 


turcs  on  each  truck,  witli  their  corresponding 
conipcnsjiting  field  coil.s,  are  joined  permanently 
in  series  and  operated  at  all  times  as  a  unit. 
For  direct-current  work,  the  two  motor  units  of 
each  locomotire  are  connected  in  series  at  start- 
ing and  in  parallel  at  full  speed,  while  for  alter- 
nating current  work  the  two  units  are  operated 
separately  from  the  secondaries  of  the  step-down 
transformers  at  variable  voltage,  so  that  they  are 
practically  joined  and  parallel  at  all  times.  The 
locomotives  may  be  controlled  froro  either  end 
by  a  master  controller.  On  the  New  Haven 
portion  of  the  line,  current  is  taken  from  the 
overhead  trolley  line  by  means  of  a  pantagraph 
collector,  while  on  the  New  York  Central  portion 
of  the  route  provision  is  made  for  a  lower  over- 
head direct  current  pantagraph  trolley  and  third 
rail  shoes.  The  locomotive  measures  36  ft.  4  in. 
over  the  bumpers  and  weighs  approximately  85 
tons.  It  is  capable  of  handling  a  200-ton  train 
in  local  service  on  a  schedule  speed  of  26  miles 
per  hour,  with  stops  averaging  2  miles  apart, 
making  in  such  service  a  maximum  speed  of 
about  45  miles.  It  can  also  handle  a  250-ton 
train  on  through  service  with  a  maximum  speed 
of  about  60  miles  per  hour.  With  heavier  trains 
it  is  planned  to  couple  two  or  more  locomotives 
together  and  operate  them  in  multiple.  Details 
of  the  locomotive  were  explained  at  considerable 
length  in  The  Engineering  Record  of  March 
24,  1906. 

The  overhead  construction  is  shown  in  the  ac- 
companying illustrations.  It  is  carried  by  sup- 
porting bridges  of  various  lengths,  accommodat- 
ing 4  to   12   lines  without  intervening  posts   be- 
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drops  into  steel  cars  in  which  it  is  weighed.  The 
cars  are  drawn  by  cable  up  an  inclined  single- 
track  railway  of  13  per  cent,  grade  into  the  top 
of  the  boiler  room.  There  the  coal  is  dis- 
charged into  a  hopper,  whence  it  is  delivered  to 
two  flight  conveyors  running  the  length  of  the 
boiler  room.  Openings  in  the  bottom  of  the  con- 
veyors discharge,  coal  through  spouts  to  the 
stoker  hoppers  of  the  boilers.  The  flight  con- 
veyors have  a  capacity  in  excess  of  the  coal  re- 
quired for  the  boilers  and  the  surplus  fuel  is 
discharged  at  the  further  end  of  the  boiler  room 
into  a  storage  bin  below  the  boiler  floor.  Coal 
received  by  rail  is  dumped  directly  through  a 
chute  into  this  bin.  When  the  boilers  are  sup- 
plied from  this  bin,  the  coal  is  discharged  from 
it  by  gravity  into  a  crusher,  thence  into  a  bucket 
conveyor  in  a  tunnel  below  the  bin,  by  which  it 
is  delivered  to  the  flight  conveyors  above  the 
boilers,  and  thence  through  the  chute  to  the  stoker 
hoppers.  TTie  ashes  are  dropped  by  gravity  from 
the  dumping  grates  of  the  stokers  into  chutes 
leading  to  cars  running  on  tracks  in  the  base- 
ment. These  cars  at  present  carry  the  ashes  for 
use  as  a  filling  of  the  low  ground  in  the  neigh- 
borhood of  the  station. 


able  switches;  another  leg  supplies  the  outgoing 
feeders,  which  are  run  in  duplicate,  connecting 
directly  to  the  trolley  and  forming  the  complete 
single-phase  circuit;  the  third  leg  of  this  bus  is 
also  connected  to  a  feeder  carried  along  the 
right-of-way  to  supply  power  for  local  purposes, 
and  completing  the  3-phase  circuit  along  the 
line. 

The  locomotives  used  for  hauling  the  trains 
were  designed  jointly  by  the  engineers  of  the 
Westinghouse  Electric  &  Mfg.  Co.,  the  Baldwin 
Locomotive  Co.  and  the  New  York,  New  Haven 
&  Hartford  R.  R.  Co.  They  have  two  4-whecl 
trucks,  spaced  14^  ft.  apart  between  centers,  each 
truck  having  four  62-in.  driving  wheels.  The 
motors,  one  for  each  axle,  are  of  the  gearless  type 
and  the  methods  of  suspending  them  and  trans- 
mitting the  torque  to  the  drivers  are  unusual.  Th; 
armature  winding  is  of  a  well-known  direct  cur- 
rent type,  but  is  closed  on  itself  and  indirectly 
connected  to  the  commutator  through  preventive 
leads,  which  are  a  feature  of  the  Westinghouse 
design  of  single-phase  motors.  These  leads  serve 
the  same  function  as  the  preventive  coil  used  in 
alternating  current  work  when  passing  from  one 
tap  to  another  of  a  transformer.    The  two  arma- 


twecn  tracks,  and  by  heavier  anchor  bridges  of 
which  details  have  already  been  published  in  this 
journal.  The  main  conductors  are  paralleled  by 
two  auxiliary  feeder  wires,  for  feeding  around 
any  section  that  may  be  cut  out  of  service,  and 
provision  is  made  for  two  power  feeders  con- 
nected to  the  third  phase  of  the  generating  sys- 
tem, and,  on  top  of  each  post,  for  a  three-phase 
circuit.  The  bridges  are  uniformly  300  ft.  apart, 
and  on  sharp  curves  guy  poles  and  pull-over  wires 
are  used  to  give  the  necessary  curvature  at  inter- 
mediate points. 


Snails  in  the  Water  Mains  of  some  districts 
in  Chicago  have  been  causing  considerable  trouble. 
Evidently  these  snails  originally  entered  from 
the  lake  and  are  now  living  in  those  pipes,  which 
have  only  a  small  flow  throi-gh  them.  In  many 
cases  service  pipes  have  been  stopped  up  by 
the  shells,  which  have  become  tightly  wedged 
inside  them.  These  service  pipes  have  been 
pumped  out  by  force  pumps  and  the  main  flushed 
through  fire  hydrants.  In  this  way  a  large  num- 
ber of  the  shells  have  been  removed.  Blow-off 
branches  to  the  sewer.i  and  screens  on  the  mains 
will   be   tried   as    remedies. 


August  17,  iis07. 


THE    ENGINEERING    RECORD. 


173 


A  Plate  Girder  Highway  Arch  Bridge. 

Harrison  St.,  in  Princeton,  N.  J.,  is  carried 
across  Caxnegie  Lake  at  a  heiglit  of  about  14 
ft.  above  water  level  on  a  bridge  of  four  three- 
hinge  plate  girder  arch  spans  of  93  ft.  4  in. 
Several  alternative  designs  for  the  superstruc- 
ture were  considered,  and  estimates  were  made 
for  ordinary  plate  girders  and  for  lattice  girders, 
but  the  arches  were  adopted  on  account  of  the 
increased  headway  secured  by  their  use,  for  the 
minimum  elevation,  and  because  of  the  much 
more  attractive  apeparance  presented  by  them. 
The  weight,  although  somewhat  less  than  for  or- 
dinary plate  girders  is  a  little  larger  than  for  lat- 
tice girders  of  the  same  span. 

The  spans  are  duplicate  and  are  independent 
of  each  other  except  that  the  pedestals  on  the 
three  intermediate  piers  are  continuous.  Each 
span  has  two  3-hinge  arch  ribs  20  ft.  apart  on 
centers  which  have  a  rise  of  7  ft.  from  the  skew- 
back  pins  and  a  depth  of  2  ft.  at  the  crown  and 
9  ft.  at  the  skewbacks.  Each  semi-arch  rib  was 
shop  riveted  complete,  forming  a  single  unit 
about  47   ft.   long  and  weighing  about  9,500  lb. 


26  in.  deep  are  web  connected  to  the  arch  ribs 
with  their  top  flanges  under  the  top  flanges  of 
the  ribs.  They  carry  three  lines  of  12-in.  I-beam 
stringers  with  shelf  and  web  connections  and 
support  the  continuous  reinforced  concrete  floor 
slabs  which  also  rest  on  the  top  flanges  of  the 
arch  ribs  and  project  a  few  inches  beyond  them. 
The  slab  is  made  with  1 :2 :4  concrete  reinforced 
with  a  single  layer  of  No.  10  expanded  metal 
of  3-in.  mesh.  It  has  a  uniform  depth  of  6  in. 
except  over  the  stringers  where  it  has  a  i-in. 
extension  to  rest  on  their  top  flanges  and  at  both 
edges  where  it  is  integral  with  the  curbs  in 
which  the  hand  rail  cast-iron  posts  are  firmly 
embedded.  The  slab  is  covered  with  macadam, 
crowned  to  a  thickness  of  5  in.  on  the  center 
line. 

The  skewback  pins  engage  half  holes  in  single- 
web  pedestals  which,  on  the  intermediate  piers, 
are  symmetrical  about  the  center  line  and  receive 
both  adjacent  spans,  to  which  they  are  locked 
by  single  projecting  reinforcement  plates  with 
full  holes.  A  pair  of  6  x  6  x  f^-in.  angles  2  ft. 
long  are  riveted  across  the  base  plate  with  their 
vertical  legs  projecting  downward  and  embedded 


of  17,000  lb.  in  tension  and  10,000  lb.  shear  on 
web  plates.  The  dead  load  per  lin.  ft.  consists 
of  800  lb.  of  steel  and  2,200  lb.  of  floor,  while 
the  live  load  is  calculated  at  lOo  lb.  per  square 
foot  or  for  a  15-ton  road  roller. 

When  the  bridge  was  erected  there  was  no 
water  under  it  except  a  small  creek  between  two 
of  the  piers.  Two  ginpoles  were  set  up  on  the 
dry  lake  bottom  and  erected  the  semi-arch  ribs, 
holding  them  in  position  until  connected  and 
braced  to  be  self-supporting  and  stable.  All  ma- 
terials were  delivered  by  wagons  at  the  feet  of 
the  piers  and  hoisted  by  th'e  gin  poles  or  by  hand. 

The  bridge  was  designed  by  the  American 
Bridge  Co.,  and  was  fabricated  in  its  Trenton 
plant.  The  United  Construction  Co.,  Albany, 
N.  Y.,  was  the  contractor  for  the  erection  of  the 
superstructure. 


The  Protection  of  Concrete  and  Iron. 


The  protection  of  concrete  and  iron  exposed 
to  the  portion  of  the  water  of  Frankfort,  Ger- 
many, drawn  from  driven  wells  is  necessary  on 
account  of  the  large  amount  of  oxygen  and  free 


Three-Hinge  Arch   Span. 

It  really  corresponds  to  a  spandrel  braced  arch 
truss  in  which  the  effective  member  is  the  curved 
lower  chord  which  is  the  segment  of  a  parabola. 
It  has  an  H-shaped  cross  section  with  a  uniform 
area  built  up  with  four  6  x  6  x  7/16-in.  full  length 
flange  angles  and  a  j4-in.  web  plate  which,  form- 
ing the  spandrel  bracing,  projects  beyond  the 
lower  chord  to  the  horizontal  upper  flange  of 
the  arch  rib  which  is  made  with  two  6  x  4  x  5^-in- 
angles. 

The  web  is  spliced  by  double  vertical  rows  of 
rivets  through  pairs  of  6  x  f^-in.  cover  plates 
and  is  divided  -into  panels  about  5J4  ft.  long  by 
pairs  of  3  X  3-in.  vertical  web  stiffener  angles. 
The  arch  rib  is  reinforced  at  both  ends  by  pairs 
of  pin  plates  to  give  the  required  bearing  f:r 
the  6-in.  skewback  pins  and  the  5-in.  crown  pms. 
The  bearings  are  made  with  half  holes,  except 
that  the  outside  reinforcement  plate  is  continued 
far  enough  beyond  the  end  of  the  rib  to  receive 
a  full  hole  and  lock   it  to  the  pin. 

The  arch  ribs  are  connected  at  both  ends  and  at 
six  equidistant  intermediate  points  by  lower  hori- 
zontal struts  and  vertical  transverse  X-bracmg  of 
the  ordinary  type  made  with  single  light  angles 
riveted  to  vertical  web  stiffener  angles  adjacent 
to  those  at  the  regular  panel  points.  The  panels 
between  have  X-brace  lateral  angles  in  the  plane 
of  the  lower  flange.    The  plate  girder  floor  beams 


Cross  Section   at   Crovi/n   of  Arch. 


in  the  concrete  so  as  to  develop  considerable  re- 
sistance to  any  unbalanced  horizontal  thrust 
which  might  temporarily  occur  during  erection 
or  from  very  irregular  loading.  Since  the  hori- 
zontal component  of  the  reaction  is  greater  than 
the  vertical  component,  the  pedestals  at  the  abut- 
ment ends  of  the  bridge,  which  receive  only  one 
skewback  hinge  each,  are  made  with  both  vertical 
and  horizontal  bearing  plates  and  the  former  en- 
gages the  outer  flanges  of  a  grillage  of  three  6-in. 
I-beams  4  ft.  long  embedded  horizontally  in  the 
concrete    abutment. 

The  thickness  of  the  floor  slab  is  increased  at 
the  ends  to  7  in.  and  rests  and  slides  freely  on 
a  seat  moulded  in  the  top  of  the  abutment  back 
wall  with  its  surface  and  that  of  the  floor  slabs 
thoroughly  painted  with  hot  asphalt  to  prevent 
adhesion  and  to  facilitate  longitudinal  tnotion. 
The  roadway  is  protected  by  neat  fences  in  the 
planes  of  the  arch  ribs  which  have  at  panel 
points  cast-iron  posts  carrying  the  2  x  J^-in. 
top  and  bottom  bars,  33  in.  apart,  the  J^-in.  square 
vertical  bars  5^  '"•  apart  and  a  top  rail  made  of 
a  3j4-in.  pipe,  with  a  horizontal  2-in.  channel, 
flanges  up,  riveted  to  it. 

The  bridge  is  made  of  railway  bridge  grade 
open  hearth  steel  corresponding  to  the  require- 
ments of  the  manufacturer's  standard  specifica- 
tions and  proportioned  for  maximum  unit  stresses 


acids  in  the  supply.  These  have  a  destructive  ef- 
fect on  iron  and  other  metals,  the  iron  under- 
going a  softening  change  which  continues  to  sudi 
a  point  that  it  can  finally  be  cut  with  a  knife. 
The  concrete  walls  of  a  large  reservoir  having 
a  dense  surface  coat  of  cement  mortar  were  also 
attacked  by  this  water,  and  the  department  ac- 
cordingly undertook  an  elaborate  series  of  inves- 
tigations to  determine  the  degree  of  protection 
against  such  action  afforded  by  various  com- 
pounds on  the  market.  After  experimenting  for 
some  time,  none  was  found  sufficiently  resisting 
to  this  peculiar  water,  but  Dr.  Carl  Roth,  the 
chemist  engaged  on  the  investigation,  devised  a 
compound  which  gave  much  more  satisfaction, 
lasting  without  apparent  injury  long  after  other 
substances  had  completely  failed.  The  success 
of  this  compound  has  led  to  its  being  placed  on 
the  market  under  the  name  of  "Inertol"  by  Mr. 
Paul  Lechler,  of  Stuttgart.  The  concrete  is  best 
rubbed  off  with  felt  disks  rather  than  steel 
trowels,  and  must  be  perfectly  dry  and  prefer- 
ably warmed  before  the  inertol  is  applied.  The 
latter  should  be  given  an  opportunity  to  dry 
thoroughly  before  water  is  allowed  to  come  in 
contact  with  it,  for  otherwise  the  water  will  ac- 
quire the  odor  of  carbolic  acid  and  consequently 
be   spoiled   for  .drinking  purposes. 
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A  Low-Cost  Concrete  Railway  Culvert. 

In  line  with  the  policy  of  the  Nashville,  Chat- 
tanooga &  St.  Louis  Ry.  to  fill  all  trestles  in- 
stead of  rebuilding  them,  whenever  possible  to 
construct  culverts  for  the  waterway  required,  it 
was  decided  in  1905  to  fill  Trestle  55.7  on  the 
Nashville   Division. 

This  trestle,  known  as  Yellow  Bank  trestle, 
has  a  total  length  of  922  ft.,  with  the  track  at 
an  elevation  of  76  ft.  above  the  valley.  There 
is  no  stream  under  Ae  trestle  except  during  thf 
wet  season,  when  a  large  volumne  of  water 
passes  through.  After  making  a  survey  of  the 
drainage  area  above  the  trestle  to  determine  the 
sire  of  waterway  required,  a  12-ft.  full-centered 
concrete  arch  culvert,  with  6-ft.  side  walls,  was 
decided  upon  as  being  ample,  and  plans  were 
prepared  for  the   same. 

In  designing  the  plant  for  building  the  cul- 
vert, advantage  was  taken  of  the  height  of  track 
above  the  valley,  so  that  as  nearly  as  possible 
all  material  moved  by  gravity  from  the  cars 
in  which  it  was'  shipped  until  finally  placed  in 
position  in  the  wall.  Slag  and  sand  were 
shipped  in  drop-bottom  cars  and  unloaded  into. 
bins  constructed  in  the  trestle.  These  bins  were 
built  with  hopper  bottoms,  ending  in  chutes 
that  led  to  a  wheeling  platform,  which  occupied 
the  space  between  two  of  the  tresle  bents  and 
extended  over  a  concrete  mixer  placed  just  out- 
side of  the  trestle.  A  cement  house  was  erected 
alongside  the  trestle,  level  with  and  adjoining 
the  platform.  An  inclined  chute  led  up  from 
the  opposite  end  of  the  cement  house  to  an  un- 
loading platform  at  track  level,  so  that  the  ce- 
ment, which  fcas  shipped  in  sacks,  could  be 
handled  directly  from  the  cars  to  the  chute,  and 
thence  by  gravity  into  the  house. 

The  sand  and  slag  were  fed  by  gravity  into 
wheelbarrows  through  gates  controlled  by  levers 
to  regulate  the  amount  taken,  and  were  then 
dumped  into  a  hopper  directly  above  the  mixer. 
Two  men  wheeled  slag  to  the  mixer,  one  man 
wheeled  sand,  and  one  man  wheeled  cement. 
With  the  mixer  in  operation  these  men  had  to 
load  the  barrows  and  make  a  round,  trip,  in- 
cluding dumping  the  load  into  the  hopper,  in 
about  one  minute's  time.  The  maximum  wheel- 
ing distance  from  the  chute  to  the  hopper  was 
23   ft. 

A  water  supply  was  secured  by  sinking  a  well 
in  the  drainage  channel  just  below  the  trestle, 
the  water  from  this  well  being  pumped  by  means 
of  a  gasoline  engine  into  a  tank  placed  on  the 
trestle.  From  the  tank  a  continuous  stream 
of  water  was  fed  into  the  mixer  through  a 
flexible  connection,  a  valve  so  regulating  the 
flow  that  the  necessary  amount  was  delivered 
in  the  time  required  to  mix  a  batch. 

A  drop-bottom  car  of  l  cu.  yd.  capacity,  run- 
ning on  30-in.  gauge  tram  tracks,  conveyed  all 
concrete  from  the  mixer  to  the  wall.  The  hinged 
bottom  doors  of  this  car  were  held  closed  with 
a  latch,  which  was  withdrawn  by  means  of  a 
lever  at  the  side  of  the  car  to  dump  the  load. 
After  dumping,  the  bottom  doors  closed  auto- 
matically, and  were  latched  by  the  lever  above 
referred  to. 

.\  trestle  spanning  the  entire  culvert  was  con- 
structed out  of  old  car  sills,  with  the  deck  at 
a  stifficient  height  to  clear  the  top  of  the  arch 
when  completed,  and  longitudinal  tracks  were 
built  on  the  same  directly  above  each  wall.  This 
arrangement  permitted  dumping  the  concrete  into 
its  final  position  in  the  wall  without  rehandling. 
Two  small  turntables  connected  the  longitudinal 
tracks  with  a  cross  track  that  extended  to  the 
mixer..  Three  men  were  required  to  handle 
the  car,  and  they  made  the  round  trip  when  go- 
ing to  the  extreme  end  of  the  culvert  in  about 


,?  niin..  the  mixer  in  the  meantime  discharging 
into  a  small  hopper,  which  discharged  into  the 
car  upon  its  return. 

In  order  to  provide  expansion  joints,  the  cul- 
vert was  built  in  three  sections,  both  walls  of 
a  section  being  brought  up  together.  After 
reaching  a  point  2  ft.  above  the  spring  line, 
one  of  the  tracks  was  removed  and  the  other 
shifted  to  a  position  directly  above  the  center 
of  the  arch,  so  as  to  reduce  the  handling  of  con- 
crete to  a  minimiun. 

The  concrete  consisted  of  a  1:3:6  mixture, 
slag  and  stone  being  used  as  the  aggregate.  It 
was  intended  to  use  slag  exclusively,  but  de- 
lays in  shipment  of  the  same  necessitated  sub- 
stituting stone   for  about  one-third  of  the  work. 

All  excavating  for  the  foundation,  unloading 
of  material,  mixing  and  placing  of  the  concrete. 
was  done  by  one  of  the  regular  concrete  forces 
of  the  railway,  consisting  of  four  white  men 
and  thirteen  negroes,  the  rate  of  pay  being  as 
follows:    I    foreman.    $3.50;    i    mason,    $3.50;    I 


capacity  of  the  machine,  one-half  minute  being 
required  to  mix  the  concrete,  and  at  least  that 
much   time   in   charging  and   discharging  it. 

A  No.  5  Chicago  improved  cube  mixer,  oper- 
ated by  a  Bates  &  Edmunds  Motor  Co.  gasoline 
engine,  was  used,  and  gave  satisfaction;  but  a 
larger  size  would  have  been  more  economical, 
as  all  cement  had  to  be  measured,  the  amount 
required  for  each  batch  being  two-thirds  of  a 
sack.  This  measuring  required  one  additional 
man. 

Another  objectionable  feature  of  the  small 
machine  is  the  size  of  the  charging  hopper, 
which  causes  a  tendency  to  choke  if  the  entire 
contents  of  a  wheelbarrow  are  dumped  into  it 
in.stantaneously.  To  the  cost  of  one  man  re- 
quired to  keep  the  hopper  open  should  be  added 
the  delay  in  charging  the  mixer,  which  materially 
reduces   the   daily   output   of  the   same. 

A  comparison  of  the  cost  of  this  culvert  with 
those  of  culverts  on  the  same  road  built  under 
quite    similar   conditions    shows    a    large    saving 
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carpenter,  $2.25 ;  i  blacksmith,  $2.05 ;  5  laborers, 
$1.20;  8  laborers,  $1.10;  a  total  of  $26.10  per 
day.  Usually  this  gang  builds  the  forms  as 
well  as  doing  all  other  work;  but  owing  to  the 
size  of  the  culvert  and  the  haste  to  complete 
concreting  before  cold  weather,  the  forni,  arch 
centering,  bins,  tram  trestle,  and  working  plat- 
forms were  erected  by  a  bridge  crew  of  white 
men,  whose  pay  ranged  from  $1.75  to  $2.25  per 
day.  This  slightly  increased  the  cost  of  building 
forms,  but  secured  rapid  construction  of  the 
culvert. 

The  concrete  gang  moved  to  the  work  on  Sept. 
12,  excavated  853  cu.  yd.  of  earth,  unloaded  the 
material  for  and  mixed  and  placed  1,217  cu.  yd. 
of  concrete,  removed  the  forms  and  bins,  loaded 
all  timber  used  in  construction,  and  moved  away 
on  November  9.  During  this  time  they  lost  three 
days  on  account  of  rain  and  closed  down  one 
day  for  lack  of  material. 

The  mixer  was  in  operation  194  hours,  and 
mixed  7,702  batches,  or  at  the  rate  of  one  batch 
every  87  sec.  during  the  entire  time  it  was  an 
operation.  During  the  last  ten  days  it  mixed 
a  batch  every  78  sec.  while  running.  The  best 
short  record  made  was  291  batches  in  5  hours. 
being  one  batch  every  63  sec,  or  at  the  rate  of 
58  batches,  equal  to  9.2  cu.  yd.  of  concrete  in 
place    per    hour.      Thij    is    about    equal    to    the 


both  in  the  labor  and  material  items,  the  saving 
in  the  latter  case  being  due  to  the  use  of  slag. 
The  concrete  amounts  to  1,217  cu.  yd.  and  cost 
on  an  average  $4.32  per  yard,  as  against  $5.88 
per  yard  for  the  next  lowest  cost  culvert  which 
contained  406  cu.  yd.  of  concrete,  and  $6.27  per 
yd.  for  a  culvert  containing  986  yards.  The 
cost  of  the  labor  for  the  Yellow  Bank  culvert 
was  $1.64  per  cubic  yard,  for  the  second  culvert 
$2.97,  and  for  the  third  $2.97.  These  costs  in- 
clude excavation,  mixing  and  placing  con- 
crete, building  and  removing  the  forms,  and  the 
back  tilling. 

The  cost  of  the  concrete  alone  including  forms, 
material,  and  labor  of  unloading,  mixing  and 
placing  was  $3.71  per  cubic  yard  for  the  Yellow 
Bank  culvert,  $5.16  for  the  second  one,  and  $4.96 
for  the  third,  the  labor  items  in  these  amounts 
being  respectively  $1.08,  $2.11  and  $1.67  per  cubic 
yard  of  concrete. 

The  reduction  in  labor  cost  was  due  largely 
to  the  use  of  a  mechanical  mixer,  although  the 
large  yardage  and  the  economical  methods  of 
handling  material  were  factors  in  bringing  about 
the  reduction.    The  total  cost  of  the  culvert  was 

$5,258.13- 

The  account  of  the  work  here  given  was  pre- 
sented in  a  paper  by  Mr.  W.  H.  Whorley  to  the 
Engineering   Association   of  the    South. 


August  17,  1907. 

The  Kern  River  No.  1  Power  Plant  of  the 
Edison  Electric  Co.,  Los  Angeles. — ^Part  n. 

By   C.    W.    Whitney. 

Power  House.— The  pressure  tunnel  emerges 
from  the  side  of  Mt.  Breckenridge  at  an  eleva- 
tion above  the  sea  level  of  1061.95  ft.  Directly  in 
front  of  this  point  and  slightly  up-stream  there 
was  a  boulder-covered  wash  protected  by  a  bend 
of  the  river  and  bordered  by  a  large  mass  of  bed 
rock  standing  at  the  edge  of  the  main  channel  of 
the  river.  This  space  was  chosen  as  the  power 
house  site.  The  intake  of  the  Power  Transit  & 
Light  Co.,  of  Bakersfield,  is  directly  across  the 
river  and  it  is  necessary  to  discharge  the  water 
from  the  wheels  in  such  a  direction  and  at  such 
an  elevation  that  it  will  flow  by  gravity  into  their 
intake. 

The  Kern  River  is  subject  at  times  to  very 
considerable  floods  and  the  elevation  of  the  header 
pipe  and  consequently  of  the  water  wheels  was 
made  sufficiently  high  to  permit  of  running  the 
units  even  when  the  stream  was  at  its  maximum 
flood. 

The  foundations  were  started  on  bed  rock  and 
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by  exceptionally  high  water  early  in  the  year  and 
after  that  time  all  necessary  make-up  sand  was 
hauled  from  the  mouth  of  the  canyon  about  aj^ 
miles  distant. 

The  upper  part  of  the  machine  foundations  car- 
ries a  small  amount  of  reinforcement  The  large 
block  of  masonry  back  of  each  water-wheel  de- 
flector is  heavily  reinforced  and  tied  into  the  main 
foundation  blocks.  The  crane  rail  arches  for  the 
interior  wall  are  reinforced  concrete  beams,  with 
the  exception  of  the  long  span  above  the  switch- 
board, which  contains  an  I-beam  girder.  By  rea- 
son of  the  length  of  the  building  and  the  im- 
portance of  the  work  no  account  was  taken  in  its 
construction  of  the  additional  strength  resulting 
from  the  continuity  of  the  beams,  the  bridging 
effect  of  the  crane  rail,  and  its  cushioning  timbers, 
nor  was  any  allowance  made  for  the  12-in.  cur- 
tain walls  v.'hich  fill  in  in  places  below  this  beam. 
The  north  wall,  however,  is  a  12-in.  curtain  wall 
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years  ago,  no  plant  of  its  size  had  been  con- 
structed for  impulse  wheel  work.  Units  exceed- 
ing 2,000  kw.  in  output  were  extremely  rare  and 
for  a  long  time  it  was  supposed  that  2,500  kw. 
units  would  be  selected  for  this  station.  When, 
however,  specifications  were  issued  many  larger 
units  were  in  successful  operation  and  prices  were 
requested  on  machines  of  4,000  and  5,000  kw.  nor- 
mal output.  No  difficulty  was  anticipated  nor  was 
any  experienced  in  securing  generators  of  this 
size.  Considerable  attention  was  given  to  the 
water-wheel  equipment.  Some  manufacturers 
were  willing  to  undertake  the  building  of  wheels 
having  an  output  of  10,000  h.p.  each  from  a  single 
nozzle,  but  the  large  size  required  and  the  ex- 
tremely crowded  placing  of  the  buckets  rendered 
necessary  if  the  unit  was  to  be  of  reasonable 
dimensions,  seemed  to  the  officials  to  indicate  that 
such  a  construction  would  be  less  efficient  than 
the  arrangement  finally  purchased. 

The  wheels  selected  are  of  the  impulse  or  tan- 
gential type.  There  are  eight  wheels  installed, 
two  for  each  of  the  four  generators.  The  two 
wheels  for  each  unit  are  overhung,  one  on  each 
end  of  the  generator  shaft,  the  unit  being  of  the 
two-bearing  type.  The  water  is  projected  onto 
the  buckets  of  the  wheels  through  deflecting 
nozzles  of  the  needle-valve  type  mounted  at  the 
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cemented  boulders,  low  enough  to  avoid  any  pos- 
sibility of  the  power  house  being  undercut  by 
floods  and  were  carried  up  as  walls  in  such  a 
marmer  that  no  important  machinery  rested  on 
floors  placed  on  backfill.  All  spaces  between 
these  walls  except  those  which  could  not  be 
utilized  on  account  of  their  falling  so  low  as  to 
be  subject  to  flood,  were  filled  in  with  compact 
backfill  from  other  portions  of  the  work. 

The  available  area  was  so  crowded  that  it  was 
necessary  to  make  a  deep  excavation  in  the  hill- 
side to  accommodate  the  inner  or  eastern  end  of 
the  building.  The  debris  from  the  cut  and  from 
the  tail-races  was  wasted  on  the  south  side  of  the 
building  as  a  dump  upon  which  the  header  and 
branch  piping  from  the  pressure  mains  were 
placed.  On  the  north  side  of  the  station  the 
spoil  bank  filled  in  a'  triangular  area  of  the  flat 
wash,  raising  its  entire  area  above  maximum  high 
water  and  producing  a  bulkhead  which  will  pro- 
tect the  power  house  from  any  possible  flood. 

The  foundations  proper  are  of  monolithic  con- 
crete. The  rock  and  part  of  the  sand  for  the  ag- 
gregate were  secured  by  crushing  granite  boulders 
excavated  from  the  site,  as  well  as  a  large  amount 
of  rock  which  was  lying  on  the  pressure  tunnel 
dump.  Additional  sand  was  secured  for  a  time 
from  various  small  bars  in  the  river  adjacent  to 
the  power  house.     These  were,  however,  covered 
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reinforced  with  heavy  pilasters  and  this  contains 
only  sufficient  reinforcement  to  render  it  reason- 
ably secure  against  shock  and  vibration.  The 
south  wall  of  the  building  is  of  a  cellular  construc- 
tion for  about  two-thirds  of  its  height  in  order 
to  provide  wiring  ducts  for  the  60,000  volt  wiring 
connections.  This  wall  also  contains  only  nomi- 
nal reinforcement.  Between  this  wall  and  the  in- 
terior crane  wall,  a  space  15  ft.  wide,  a  series  of 
transverse  partitions  break  up  the  area  into  trans- 
former, switch  and  switch-board  rooms.  The 
transformer  rooms  are  open  up  to  the  crane  beam 
to  permit  of  wheeling  the  transformers  out  under 
the  main  crane.  The  crane  rail  columns  are  not 
highly  stressed  and  have  no  hooping  whatever.  A 
50-ton  electric  traveling  crane  with  a  so-ft.  span, 
built  by  Maris  Bros.,  serves  the  entire  machine 
room.  The  switch-board  space  carries  a  deck  8 
ft.  6  in.  above  the  main  floor  level  upon  which 
the  control  board  is  mounted. 

The  roof  of  the  building  is  of  galvanized  iron 
laid  on  wooden  purlins,  which  are  carried  on 
steel  roof  trusses  of  52  ft.  i  in.  clear  span.  The 
internal  length  of  the  machine  room  is  164  ft.  and 
its  clear  width  66  ft.  6  in.  The  generating  units 
are  located  along  the  north  side  of  the  station  78 
ft.  from'  the  center  of  the  pressure  header. 

Water  Wheels. — At  the  time  tunnel  work  on 
the  K«rn  River  No.  i  plant  was  commenced  five 


end  of  the  28-in.  branch  pipe.  By  means  of  these 
deflecting  nozzles  and  needle  valves  the  discharge 
from  the  tip  of  each  nozzle  can  be  accurately  regu- 
lated without  altering  the  form  of  the  jet  to  any 
appreciable  extent.  The  wheels  are  designed  to 
run  at  250  r.p.m.,  and  the  two  wheels  on  each 
unit  are  guaranteed  to  deliver  10,750  h.p.  to  the 
generator  shaft. 

The  nozzles  are  provided  with  hand-adjustable 
needles  and  are  arranged  to  be  deflected  by  the 
governor  automatically,  or  by  the  latter's  hand- 
regulating  device.  By  deflecting  the  jet,  instead 
of  regulating  its  discharge  by  adjusting  the  needle 
with  the  governor,  it  is  possible  to  secure  a  con- 
stant velocity  of  water  in  the  pipe  line,  as  well 
as.  a  constant  discharge  of  water  into  the  tail- 
race,  even  when  the  plant  is  operating  with  heavy 
fluctuations  of  the  commercial  load. 

The  nozzles  are  of  the  best  quality  of  cast  steel. 
Special  attention  may  here  be  called  to  the  design, 
which  has  a  number  of  new  features.  Each  nozzle 
consists  of  two  Y  pipes,  flanged  together  in  such 
a  way  that  the  whole  nozzle  has  a  diamond  or 
bifurcated  shape.  The  up-stream  end  of  the  nozzle 
forms  the  movable  part  of  the  knuckle  or  ball 
joint,  and  the  down-stream  end  carries  the  nozzle 
tip.  By  making  the  nozzle  diamond-shaped,  the 
following  advantages  are  claimed  by  the  manufac- 
turers : 
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I.  The  center  of  the  jet  corresponds  to  the  cen- 
ter of  the  inlet  pipe,  therefore  any  reaction  from 
the  jet  upon  the  needje  and  nozzle  is  not  eccentric. 
This  is  of  importance  with  deflecting  nozzles, 
where  any  variable  reaction  upon  the  governor 
should  be  avoided. 

a.  .\s  the  two  branches  of  the  Y  join  at  an 
ample  distance  from  the  nozzle  tip,  the  water  has 
time  to  gather  concentrically  around  the  needle 
nader  an  absolutely  uniform  pressure.  The  result 
is  that  the  jet  leaves  the  nozzle  tip  at  a  high 
velocity  and  without  disturbance. 

3.  Due  to  the  fact  that  the  jet  leaves  the  nozzle 
tip  uniformly,  the  needle  is  a.xially  balanced  and 
not  subject  to  any  vibration. 

4.  The  needle  stem,  not  being  subject  to  any 
bending,  need  not  be  made  slender  and  flexible, 
but  is  made  of  very  substantial  form.  The  end  oi 
the  stem  projecting  through  the  front  Y  pipe  is 
of  smaller  diameter  than  the  stem.  The  differ- 
ential room  thus  formed  can  be  put  under  ad- 
instable  water  pressure.  This  pressure  tends  to 
dose  the  needle  and  puts  all  pins  and  links  of  the 
connection  to  the  hand  adjustment  under  slight 
pressure  in  the  closing  direction.  By  this  any 
rattling  of  the  needle  is  prevented. 

The  up-stream  end  of  the;  nozzle,  forming  the 
movable  part  of  the  ball  joint,  is  hooked  into  the 
ttationar}-  part,  or  swivel  head.  This  swivel  head 
U  heavily  bolted  to  the  concrete  foundation,  as  it 
has  to  take  up  the  full  pressure  of  375,000  lb., 
tending  to  pull  the  nozzle  away  downstream.  This 
pressure  is  taken  up  by  two  steel  trunnion  pins 
carefully  fitted  into  their  bearings  and  provided 
with  suitable  lubrication. 

The  nozzles  are  equipped  with  needles  for_  ad- 
justing the  size  of  the  stream  by  hand.  For  con- 
venience in  construction  and  to  permit  of  balanc- 
ing them  for  back-thrust  the  needles  are  straight 
backed,  running  through  a  guide-sleeve  of  their 
fall  diameter  into  a  balancing  chamber  supplied 
with  water  from  the  pressure  side.  The  needle 
tiien  reduces  to  a  stem  and  passes  through  a  sec- 
ond stuffing  box  beyond  which  the  control  links 
are  attached.  The  needles  are  topedo  shaped,  be- 
ing 8  ft.  long  12  in.  in  diameter  at  their  maximum 
and  Syi  in.  in  diameter  at  the  stem.  The  tip  i? 
about  25  in.  long  and  is  carried  down  to  a  blunt 
point  on  straight  lines.  The  needle  is  operated  by 
means  of  a  hand  wheel  on  the  main  floor,  the 
wheel-stand  also  supporting  a  pressure  gauge  con- 
necting with  the  nozzle  and  the  two  pipes  connect- 
ing the  two  sides  of  the  nozzle  body  with  the 
balancing  chamber  of  the  needle.  Each  nozzle 
throws  a  jet  7H  in.  in  diameter  at  full  opening. 
Part  of  the  nozzle  tips  are  of  cast  steel.  Some 
cast  iron  tips  have,  however,  been  supplied,  and  it 
is  expected  that  they  will  wear  as  satisfactorily  as 
the  steel  ones. 

Each  of  the  revolving  elements  of  the  wheel  is 
9  ft  8  in.  in  diameter  and  consists  of  a  cast-steel 
rim  to  which  are  bolted  18  bronze  buckets.  These 
buckets  are  27H  in.  wide  and  are  not  radically 
diflferent  in  form  from  modern  buckets  used  else- 
where on  the  Pacific  Coast,  being  in  general  of  an 
ellipsoidal  shape  with  a  straight  front  wall  and  a 
dividing  wedge  that  dips  down  toward  the  front 
of  the  bucket.  The  housings  of  the  wheels  are 
of  cast-iron  with  graceful  lines,  and  where  the 
ihiit  enters  are  fitted  with  compound  baffle  plates 
or  water  guards  to  prevent  water  escaping  from 
the  housing.  The  sides  of  the  housing  have  ex- 
tensions into  the  wheel  pit  of  removable  steel 
plates,  which  protect  the  concrete  walls  against 
the  impact  of  the  discharging  water. 

The  mechanical  and  hydraulic  design  of  these 
wheels  was  carefully  checked  by  the  engineers  of 
the  Edison  Electric  Co.,  before  the  manufacturers 
were  allowed  to  proceed  with  their  construction. 
The  combined  moment  of  inertia  of  the  revolving 
element  in  the  two  water  wheels  and  generators  of 
each  unit  is  IV  i?'=i,8oo,ooo  Ib.-ft.',  by  means  of 


which  regrulation  at  100  per  cent,  load  variations 
is  obtained  within  less  than  8  per  cent,  when  the 
units  are  carrying  50  per  cent  overload  and 
within  less  than  5^  per  cent  variation  of  speed 
when  running  at  normal  load.  The  efficiency 
guarantee  requires  that  the  water  wheel  proper 
shall  develop  an  efficiency  at  rated  loads  of  82Vi 
per  cent.,  which  guarantee  is  to  be  substantiated 
by  tests  conducted  by  the  company.  For  sudden 
changes  of  load,  amounting  to  25  per  cent.,  50 
per  cent,  and  100  per  cent,  it  is  guaranteed  that 
the  speed  variations  will  not  exceed  1.7  per  cent., 
3.5  per  cent,  and  7.8  per  cent   respectively. 

There  are  two  exciter  units,  each  being  of  the 
two  bearing  type,  with  an  impulse  water  wheel  on 
one  end  and  a  heavy  fly-wheel  desigrned  to  give  the 
units  close  regulation  on  the  other  end  of  the 
shaft  The  exciter  wheels  are  operated  from 
stationary  needle  nozzles,  the  needles  being  of 
the  same  straight  form  used  on  the  main  wheels. 


tuates  the  two  nozzles  by  means  of  rocker  arms. 
These  shafts  are  below  the  main  floor  and  are 
accessible  through  a  longitudinal  alley  or  tunnel 
5  ft  wide,  and  having  a  clear  head  room  of  6  ft 
9  in.  The  governors  are  driven  by  a  Morse  silent- 
running  chain  driven  from  their  respective  wheel 
shafts. 

The  main  casing  contains  the  main  operating 
cylinder  with  piston  and  mechanical  hand-regu- 
lating device.  The  oil  pump  is  attached  to  the 
casing  and  immersed  in  the  oil  reservoir.  It  is 
of  the  rotary  type.  The  main  pump  shaft  also 
carries  the  bevel  gear  which  drives  the  fly  balls 
operating  the  pilot  valve  over  the  regulating  lever. 
The  pilot  valve  is  self-contained  between  op- 
posing pressures,  and  any  reaction  upon  the  fly 
balls  is  eliminated.  It  is  evident  that  this  is  a 
principal  condition  for  exact  regulation.  The 
pilot  valve  distributes  the  oil  pressure  in  the 
regulating  cylinder.  The  motion  of  the  regulating 
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Regulation  is  obtained  by  governors  which  operate 
stream  deflectors  that  are  pulled  up  into  the 
stream  from  below  as  the  load  on  the  unit  de- 
crease=,  thus  deflecting  a  part  or  all  of  the  stream 
into  the  tail-race.  The  exciter  wheels  are  of  a 
construction  similar  to  the  large  wheels,  having 
20  bronze  buckets  95^  in.  wide  bolted  to  the  rim 
of  the  runner. 

Governors. — Each  turbine  with  its  respective 
governor  forms  an  independent  unit.  Although 
the  available  operating  water  pressure  of  370  lij. 
from  the  force  main  is  ample  to  operate  gov- 
ernors, it  was  preferred  to  substitute  oil  governors. 
The  governors  are  not  fed  from  a  central  sys- 
tem, but  each  is  absolutely  self-contained.  The 
oil  pressure  is  125  lb. 

Special  attention  was  paid  to  the  safe  operation 
of  the  units,  avoiding  from  the  beginning  any 
tendency  to  run  away.  For  this  purpose  the  ar- 
rangement of  the  generator,  as  well  as  the  ex- 
citer governor  was  made  in  such  a  manner  that 
the  jets  will  be  automatically  deflected  from  the 
buckets  whenever  the  oil  pressure  in  the  governor 
should    fail. 

The  weight  of  the  two  deflecting  nozzles  for 
each  unit  is  partly  carried  by  a  hydraulic  balancing 
piston  placed  midway  between  the  nozzles,  which 
receives  water  pressure  directly  from  the  force 
main.  The  governor  arm  connects  by  means  of  a 
link  to  a  common  rock  shaft,  which  in  turn  ac- 


piston  is  reverscdly  transmitted  to  the  regulating 
valve  by  means  of  a  combined  compensation.  The 
leverage  of  this  compensation  is  adjustable,  so 
that  the  governor  may  be  set  to  any  change  of 
speed  between  no  load  and  full  load,  from  16 
per  cent,  to  absolutely  constant  speed. 

The  governors  are  equipped  with  four  regulating 
devices  which  can  be  used  at  any  time : 
I.  Mechanical  hand  regulation  (without  oil  pres- 
sure). 2.  Automatic  regulation  with  fly  balls. 
3.  Hand  regulation  with  oil  pressure  (fly  balls 
disconnected  by  a  clutch  coupling  inserted  be- 
tween pump  shaft  and  fly  ball  shaft).  4.  Hand 
regulation  with  oil  pressure  and  electric  motor 
operated  from  the  switchboard.  (Synchronizing 
attachment.) 

The  exciter  governors  are  of  similar  design, 
except  that  they  are  not  provided  for  electric 
hand  regulation.  All  the  water  wheel  equipment 
mentioned  above  was  supplied  by  the  Allis- 
Chalmers   Company. 

The  Lombard  Governor  Co.  has  furnished  for 
the  plant  one  of  its  type  N  governors  for  operating 
one  of  the  main  units  and  a  type  Q  governor  for 
one  of  the  exciters.  The  eovernnro  are  of  the 
vertical  oil  pressure  type  and  the  order  includes 
the  necessary  ireservroirs,  1  pumps,  and  similar 
equipment  The  Edison  Electric  Co.  has  used 
Lombard  governors  in  its  other  hydro-electric 
plants  and  is  desirous  of  determining  the  relative 
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performance  of  the  two  types  of  governors  in  the 
new  plant. 

Tailrace. — Another  feature  of  the  water-wheel 
installation  deserves  mention  on  account  of  its 
novelty.  As  already  mentioned,  the  regulation  of 
the  wheels  is  effected  by  a  governor  which  de- 
flects the  jets  of  the  two  nozzles.  The  needles 
are  adjusted  by  hand  and  are  usually  set  to  that 
maximum  size  of  jet  which  will  be  sufficient  to 
develop  the  maximum  peak  loads  expected  for 
that  period  of  setting  of  the  needles.  In  other 
words,  there  is  always  a  maximum  amount  of 
water  leaving  the  nozzles.  The  governor  adjusts 
the  deflecting  nozzles  in  such  a  way  that  only 
as  much  water  is  directed  upon  the  buckets  as 
is  needed  for  the  load  for  the  time  being.  The 
balance  discharges  below  the  buckets  into  the 
tailrace.  Each  jet  has  a  maximum  diameter  of 
7Vs  in.  and  leaves  the  nozzle  tip  at  a  velocity 
exceeding  225  ft.  per  second.  It  was  necessary 
to  provide  means  of  receiving  this  tremendous 
power  and  deflecting  the  jet  into  the  tailrace  in 
such  a  way  that  its  impact  would  not  be  detri- 
mental to  the  structure  against  which  it  is 
directed. 

The  arrangement  designed  consists  of  a  pair 
of  heavy  deflector  plates  onto  which  the  jet  is 
diverted.  These  plates  are  curved  as  shown  in 
the  elevation  of  the  power  house,  their  design 
being  such  as  to.  turn  the  water  through  two 
right  angles  before  it  is  allowed  to  pass  into  the 
tail  race,  thus  reducing  the  force  of  the  water  so 
that  it  can  do  no  damage.  The  upper  of  these 
plates  consists  of  a  channel  heavily  ribbed  and 
bolted  to  the  concrete  foundation.  The  channel 
at  its  upper  end  is  slightly  more  inclined  than 
the  deflected  jet.  Thus  the  jet  strikes  the  bottom 
of  the  channel  at  a  small  angle,  and  therefore 
tends  to  spread  and  fill  the  section.  The  chan- 
nel gradually  widens  and  the  jet  is  consequently 
offered  a  larger  resistance  area.  The  lower  part  of 
the  channel  is  curved  and  at  its  end  the  jet  dis- 
charges almost  perpendicularly  downward.  The 
bottom  plate  is  S  shaped,  its  upper  end  being 
flush  with  the  bottom  of  the  wheel  pit,  the  lower 
end  practically  level.  The  jet  strikes  the  bottom 
plate  almost  in  the  turn  of_  the  .?  and  under  a 
small  angle.  Thus  the  jet  is  again  forced  to 
spread  and  follow  the  base  of  the  bottom  plate. 
The  deflectors  are  lined  with  removable  steel 
plates  wherever  the  surfaces  are  exposed  to  the 
flow  of  the  deflected  jet,  being  held  in  position 
by  lag  screws.    The  plates  are  7  ft.  wide  and  the 
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lower  one  projects  out  into  the  tailrace  8  ft. 
The  wheel   races  are  lined   with   steel  on  both 
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sides  and  fitted  with  steel  back  pUtes  just  bade 
of  tljp  nozzle  tips  to  keep  the  splash  water  bufol 
the  shaft  alley. 

The  tailrace  is  29  ft.  wide  and  extends  the 
length  of  the  power  house.  It  is  fitted  with  two 
25-ft.  steel  plate  weirs,  the  lower  weir  at  the  end 
of  the  tail  race  being  4  ft.  below  the  level  o* 
the  upper  weir,  which  has  its  crfcst  13  i\."6  in.. 

liclow  the  line  of  the  nozzles.  

The  water  wheel  branch  pipes 'enter  the  p>ower 
house  at  the  south  side  and  after  passing  across 
the  transformer  rooms  and  before  joining  the- 
nozzle  bases  connect  to  28-in..  cast-steel  :gate 
valves.  These  valves  are  of  a  special  design  and 
are  each  operated  from  the  control  switchboard 
Ivy  a  i.2-h.p.  i20-volt  Allis-Chalmers  motor»  These 
motors  are  mounted  vertically  and  operate  at 
.460  r.p.m.  It  requires  7J4  min.  to  open  or  close 
a  valve  by  means  of  the  motor.  All  of  the  gate- 
valves  are  equipped  with  4-in.  by-passes. 

In  the  machine  room  of  the  power  house  is 
installed  a  Dibble  reservoir  gate  equipped  with 
an  indicating  dial  and  a  registering  chart  for 
measuring  the  water  in  the  fOrebay. 

Capacity  of  the  Plant. — The  normal  rated 
capacity  of  the  Kern  River  No.  i  power  plant  is 
i!0,ooo  kw.,  or  26,667  electrical  horse  power.  The 
machinery  is  all  tested  to  operate  under  50  per 
cent,  overload  for  peak  load  service,  thus  making 
the  ultimate  capacity  of  the  installation  30,000 
kw.,  or  40,000  electrical  horse  power. 

'Generators  and  Electrical  Equipment.— The 
main  generators  are  of  the  standard  General 
Electric  A.  T.  B.  type,  form  S,  and  have  a  rated 
capacity  of  50,000  kw.  The  stationary  armature 
is  bar  wound  for  2,300  volts  3-phase  50-cycles. 
The  main  units  are  each  carried  on  two  i6x48-in. 
babbitted  bearings,  each  fitted  with  six  oil  rjngs 
for  flooding  them  with  oil  from  the  cellars' con- 
tained in  their  pedestals.  In  the  pedestals  tl^e  oil 
is  cooled  by  means  of  water  coils  built  into  ttiem. 
Each  bearing  also  has  in  its  lower  portion  a  num- 
ber of  small  openings  which  are  connected  to  a 
triplex  motor-driven  pump  capable  of  circultfting 
the  lubricating  oil  under  a  pressure  of  I,o00  lb. 
to  the  square  inch.  The  generator  shaft  is  flared 
out  at  each  end  to  form  .  a  flange  to  whiqh  is 
bolted  the  wheel  disc.  The  shaft  is  also  enlarged 
at  the  center  to  carry  the  cast-steel  pole  rintiand 
spider.  This  latter  is  a  single  casting  weighing 
26>  tons.  The  pole  pieces  are  wedged  to  the  ex- 
terior of  this  rim. 

The  exciter  units  are  standard  225  kw.  direct 
current  machines  generating  at  125  volts,  running 
It  430  r.p.ni.   and   having   ordinary  self-adjusting 
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bearinga.  Snffident  space  has  be«a  left  between 
the  two  exciters  to  permit  the  installation  of  a 
large  induction  motor  at  some  future  time  should 
it  be  found  necessary.  This  motor  would  be  de- 
agned  for  good  speed  regulation  and  arranged 
•o  that  it  could  be  connected  by  means  of  a  pair 
of  dutches  to  either  of  the  exciters. 

The  station  contains  thirteen  SO-cycle,  1,667  kw- 
oil-filled  shell-type  oil-circulated  transformers  in 
boiler  trt»  cases.  These  transformers  are  grouped 
in  4  banks  of  3  each  with  I  pair  to  receive  energy 
at  2J00  volts  delta  from  the  generators  and  to 
supply  it  to  the  line  at  75,000  volts  Y.  Taps  are 
also  provided  for  the  intermediate  voltages  of 
56,250  and  37,Soa  These  transformers  instead 
of  having  internal  water  cooling  coils  are  so 
bnilt  that  when  the  oil  is  supplied  to  them  under 


are  at  present  installed.  From  these  cooling 
coils  the  oil  returns  to  the  pressure  line  which 
supplies  the  transformers.  As  the  system  is  under 
pressure  from  the  time  the  oil  enters  the  pump, 
any  leakage  will  be  outward  and  there  will  be 
no  possibility  of  the  water  leaking  into  the  oil,  as 
is  the  case  where  the  water  coils  under  pressure 
are  placed  in  oil  filled  transformers.  Another 
advantage  of  this  system  is  that  the  cost  of  in- 
stallation is  somewhat  less  than  for  a  similar 
installation  using  water  cooling.  Water  for  the 
cooling  section  is  by-passed  from  one  or  both  of 
the  exciter  tail-races  into  a  flume  built  across 
the  top  of  the  coolers. 

The  generator  leads  pass  through  ducts  under 
the  station  floor  to  the  generator  switches  and 
thence  to  the  low  tension  side  of  the  transformer 
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a  slight  pressure  it  will  automatically  distribute 
itself  throughout  their  windings  and  return  by 
gravity  to  the  waste  pipe.  The  piping  and  con- 
nections for  this  circulation  are  placed  in  the 
basement  of  the  power  house  in  a  tunnel  7  ft  9 
in.  wide  and  11  ft  high,  extending  the  length  of 
the  building. 

The  oil  coming  from  the  transformers  enters  a 
receiving  drum  from  which  it  is  drawn  by  two 
S-in.  centrifugal  pumps,  motor-driven  by  15-h.p. 
variable-speed  shunt-wound  direct-current  motors. 
Either  pump  can  supply  the  entire  equipment  of 
transformers  in  an  emergency.  These  pumps 
force  the  oil  through  a  set  of  boiler  tube  coolers, 
set  over  the  tail-race  and  consisting  of  a  series 
of  2-in.  pipes,  10  ft.  long,  made  up  in  four  sec- 
tions containing  1,008  tubes  and  having  a  total 
area  of  4,500  sq.  ft.    Only  two  of  these  sections 


bank.  The  station  is  equipped  in  such  a  manner 
that  in  case  of  necessity  any  generator  can  be 
transferred  to  any  single  transformer  bank  or  in 
case  of  absolute  necessity  run  in  multiples  with 
some  other  generator  on  a  single  transformer 
bank,  or  if  desired  the  entire  station  can  be  tied 
together  and  operated  as  a  single  unit. 

The  transformer  banks  connect  on  their  high- 
tension  sides  to  knife  blade  switches  to  a  single 
bus  bar  from  which  the  two  outgoing  transmis- 
sion circuits  are  tapped  off.  The  2,300  volt  oil 
switches  are  installed  in  concrete  cells  with  con- 
crete barrier  walls  and  tops.  The  disconnecting 
switches  for  them  are  also  separated  by  barrier 
walls  where  possible.  The  75,000  volt  oil  switches 
are  not  only  installed  in  concrete  cells  in  ac- 
cordance with  standard  practice  but  are  each  of 
them  enclosed  in  a  separate  concrete  room  con- 


taining no  additional   apparatus   except  lightning 
arresters. 

The  control  switchboard  is  mounted  on  a  gal- 
lery overlooking  the  machine  room.  It  is  built 
of  black  slate  and  is  a  combination  bench  and 
panel  board  consisting  of  nine  divisions.  One  of 
the  panels  controls  the  station  auxiliaries,  two  of 
them  the  exciter  circuits,  four  the  generator  units, 
one  the  auxiliary  feeder  and  the  remaining  panel 
is  at  present  left  blank.  These  panels  are 
equipped  with  the  necessary  meters  and  switches. 
The  bench  of  the  switchboard  has  controlling 
switches  with  red  and  green  signal  lamps  for  each 
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of  the  four  generators,  and  control  switches  are 
also  provided  for  the  feeder  switches,  the  bus 
sections  and  the  outgoing  line  switches. 

All  the  electrical  equipment  in  the  station  in- 
cluding generators,  exciters,  transformers,  oil 
switches  and  switchboards  were  supplied  by  the 
General  Electric  Co. 

The  high  tension  wiring  is  run  in  4-ft.  square 
ducts  throughout.  The  lightning  arresters  are  of 
the  General  Electric  Co.'s  multiplex  type,  con- 
sisting of  alternate  carbon  spark  gaps  and  re- 
sistance. They  are  mounted  in  concrete  wall  cells 
and  are  so  completely  isolated  from  each  other 
by  the  intervening  main  line  ducts  that  an  arc 
starting  on  any  single  arrester  could  not  by  any 
possibility  be  transferred  to  any  second  bank. 
The  leads  after  passing  the  choke  coils  and  taps 
for  the  lightning  arresters  pass  out  of  the  south 
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wall  of  the  building  through  rectangular  openings 
located  immediately  below  the  eaves.  From  the 
eaves  of  the  building,  the  leads  converge  onto  the 
first  tower  of  the  transmission  line. 

The  transmission  voltage  now  used  is  6o,ooqi 
but  75,000  volts  will  be  substituted  later.  The 
transmission  line,  117  miles  long,  is  carried  on 
galvanized  steel  towers  ranging  from  30  to  60 
ft.  high.  They  are  made  of  galvanized  angles, 
bolted  with  galvanized  bolts  and  held  in  shape 
by  means   of  tension  rods.     All  portions  of  the 
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obtain  rights-of-way  across  private  property  and 
the  Sierra  forest  reserve  which  required  more 
than  one  year.  The  final  location  survey  began 
in  the  summer  of  1902,  and  construction  was 
commenced  near  the  close  of  that  year.  Con- 
tinuous construction  work  was  prosecuted  vigor- 
ously during  1903,  but  in  1904  was  slackened  up 
owing  to  the  fact  that  the  company  had  two  other 
power  plants  to  construct  at  that  time.  During  that 
year,  however,  the  work  was  prosecuted  on  some 
of  the  longest   tunnels,   there   being  about   four 
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tinder  40-ft.  head  to  McG>rmick  reaction  tur- 
bines each  operating  one  150-kw.,  2joo  volt  gen- 
erator. This  plant  furnished  all  the  energy  re- 
quired while  the  work  was  in  progress  and  wa» 
only  abandoned  after  the  completion  of  the  main 
plant.  It  frequently  and  for  long  periods  ope- 
rated at  so  per  cent,  overload.  From  the  con- 
struction plant,  power  was  transmitted  at  10,000 
volts  to  all  parts  of  the  work  over  a  temporary 
transmission  line,  the  power  being  used  not  only 
for  the  construction  work,  but  for  lighting  both 
in  the  tunnels  and  in  the  camp  quarters  occupied 
by  the  men. 

For  driving  the  tunnels  compressed  air  was 
generated  by  electrical  power,  transmitted  from 
the  construction  plant,  and  was  piped  into  the 
various  tunnels  for  operating  the  pneumatic  drill*. 
The  ventilating  blowers  for  supplying  fresh  air 
at  the  face  of  the  tunnel  and  for  removing  the 
fumes  after  a  blast  were  also  operated  by  elec- 
tric motors.  In  the  construction  of  the  divert- 
ing a  dam  a  complete  system  of  cableways  de- 
signed by  the  company's  engineers  was  installed 
by  means  of  which  material  was  transported  and 
placed  in  position  in  the  dam.  In  the  construc- 
tion of  the  power  house  the  handling  of  ma- 
terials as  well  as  the  crushing  of  rock  and  mix- 
ing of  concrete  was  carried  on  by  means  of  equip- 
ment operated  by  electric  motors.  The  hoist- 
ing engines  for  the  aerial  tramways  used  at 
Camp  No.  1  and  other  camps  for  hoisting  mater- 
ial to  the  tunnels  were  also  operated  by  electric 
motors. 

The  station  was  placed  in  operation  under  the 
direction  of  Mr.  H.  H.  Sinclair,  one  of  the  vice- 
presidents  of  the  company.  Water  was  first 
turned  into   the   tunnels   on   May   nth,   when   it 


tower  are  figured  to  be  safe  under  a  wind  pressure 
of  30  lb.  per  square  foot  on  the  tower  and  on 
the  wire  of  a  "oo-ft.  span.  The  towers  will  also 
withstand  absolute  failure  of  any  single  wire  even 
though  none  of  the  resulting  strain  in  transmitted 
to  adjacent  wires.  They  were  furnished  by  the 
U.  S.  Wind  Engine  &  Pump  Co.,  Batavia,  Jill. 

The  transmission  line  is  designed  to  consist 
of  3  circuits  with  the  wiring  spaced  symmetri 
cally  on  6-ft.  centers.  The  wire  is  7-strand,  4/0 
hard  drawn  copper  havihg  an  elastic  limit  ex- 
ceeding 35,000  lb.,  and  an  ultimate  strength  of 
62,400  lb.  It  was  furnished  by  J.  A.  Roebling's 
Sons  Co.,  National  Conduit  &  Cable  Co.,  and 
the  American  Electrical  Works.  About  two  and 
a  half  million  pounds  of  cable  were  used  on  tht 
line. 

The  insulators  used  on  the  "transmission  line 
are  the  largest  yet  made  for  commercial  trans- 
mission purposes.  They  are  18  in.  high  and  8  in. 
in  diameter  at  the  grooved  top.  The  top  section 
is  18  in.  in  diameter  and  the  two  lower  petti- 
coats are  respectively  14  in.  and  11  in.  in  diam 
eter.  The  specifications  for  the  insulators  call 
for  a  guarantee  of  a  loo,ooo-volt  test  from  the 
groove  to  the  pin  for  half  an  hour  under  a  pre- 
cipitation of  I  in.  in  5  min.  at  an  angle  of  30  deg. 
from  the  vertical.  The  assembled  insulator  was 
required  to  stand  under  a  wet  test  a  potential  ot 
150,000  volts  for  30  sec,  and  the  separate  partb 
are  guaranteed  to  stand  a  voltage  25  per  cent, 
in  excess  of  the  normal  proportion  of  over 
voltage  test. 

A  telephone  circuit  is  carried  the  entire  length 
of  the  transmission  line,  being  supported  on  th». 
towers  about  20  ft.  above  the  ground.  Between 
towers  the  wires  are  held  up  by  wooden  poles, 
2  poles  being  necessary  between  towers  for  an 
average  700-ft.  span.  Switching  stations  are  lo- 
cated on  the  transmission  line  at  Tejon,  Castaic 
and  San  Fernando,  the  latter  two  also  contain- 
ing transformer  sub-stations. 

Construction. — The  first  preliminary  survey  for 
location  of  the  plant  was  made  in  the  Spring  01 
1901.     After   that   time    it   became   necessary   to 
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tunnel  faces  kept  in  operation  the  whole  year 
In  the  early  part  of  1905  work  was  again  resumed 
with  vigor  and  prosecuted  until  finally  completed 
about  May  10,  1907. 

A  construction  plant  generating  300  kw.  at 
normal  capacity  was  installed  for  furnishing  the 
power  used  in  driving  tunnels,  mixing  concrete, 
transporting  material  and  similar  construction 
work.  This  plant  was  located  at  Frenchtown,  or 
Camp  5.  power  being  developed  by  means  of  a 
flume  about  800  ft.  in  length  which  supplies  water 


was  wasted  out  at  the  Starr  Creek  fhime.  On  the 
following  day  about  300  miner's  inches  of  water 
were  turned  into  the  entire  tunnel,  the  first  water 
being  carried  through  the  pressure  mains  and 
sluiced  out  of  the  ends  of  the  power  house  header 
into  the  river.  On  May  13,  full  prsssure,  380  lb., 
was  placed  on  the  plant  and  the  first  unit  and  one 
of  the  exciter  units  started  up.  After  a  few  days 
of  necessary  drying  out  on  May  19th,  power  wa» 
first  put  on  the  line  from  the  station  end  and  2,- 
500  kw.  transmitted  to  Los  Angeles.     The  firs* 
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unit  has  been  operating  continuously  since  that 
date,  and  t^te  other  three  units  will  be  started  up 
»^  spoffiifi^hjtiT  installation  is  completed,  some  of 
ti^  "mact^inery  having  been  delayed  in  transit. 
^LpV^ngeUs  Receiving  Station.-^The  transmis- 
f|fm.,iines  from  the  new  plant  terminate  at  the 
st(^a[tn  and  transformer  station  known  as  Los 
Angeles  No.  3,  which  receives,  transforms  and 
distributes  to  the  local  sub-stations  power  re- 
ceived from  the  company's  water  power  plants 
at  Santa  Ana  River,  Mill  Creek,  Lytle  Creek  and 
Kern  River  and  also  contains  "  a  large  steam 
auxiliary  plant  to  supplement  the  water-gen- 
•erated  power. 


Steam  from  the  exhaust  end  of  the  turbine 
passes  to  the  atmosphere  during  warming '  up 
througl;  an  automatic  release  valve.  After  the 
machine  is  up  to  speed,  750  r.  p.  m.,  the  steam  is 
condensed  into  a  24,ooo-sq.-ft.  condenser  and  the 
water  of  condensation  returns  to  the  hotwell  by  a 
2-srage  motor-driven  centrifugal  pump.  (The 
vacuum  space  is  cleared  of  entrained  air  by  means 
of  a  steam-driven  dr>-  vacuum  pump.  Forty-nine 
second  feet  of  condensing  water  are  forced 
through  the  condenser  by  means  of  a  30-in.  volute 
centrifugal  pump  direct  connected  to  a  4SO-h.p. 
induction  motor,  driven  from  the  2,300-volt  main. 

Circulating  water  leaving  the  condenser  passes 


galvanized  iron  with  wooden  sliding  gates.  Strips 
i8-in.  wide  of  galvanized  iron  mesh  screen  are 
placed  at  3-ft.  intervals  through  the  depth  of  the 
tower.  The  reservoir  is  of  concrete  6  ft.  deep  and 
12  ft.  wider  than  the  tower.  Water  passes  from 
it  into  the  concrete  suction  pipes  through  close- 
set  grizzles.  Its  flow  can  be  shut  off  when  neces- 
sary by  a  38-in.  iron  motor-driven  gate  placed  in 
the  engine  rooip  basement. 

The  WestinghoUse  turbo-alternator  unit  was 
put  in  service  in  October,  1906,  and  has  been  run 
ever  since  without  any  shut-down  due  to  the  tur- 
bine and  without  any  serious  shut-down  what- 
ever.    The  preliminary  acceptance  test  gave   re- 


f^-l    f»-i 
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In  the  steam  end  of  this 
plant  there  was  installed  in 
1903  two  2,000-kw.  2,300- 
volt  Curtis  turba-altema- 
tors  with  4,000  h.p.  of 
Sterling  boilers  in  units  of 
500  h.p.  each.  When  it  be- 
came necessary  to  order ,  an 
extension  for  the  plant  in 
1905  larger  size  apparatus 
was  determined  upon 
throughout.      An     addition.il  ; 

5,250  h.p.  of  boilers  jy^  750-  f 

h.p.  units  were  installed.  These  boil-  *  tIj 
ers  were  fitted  with  superheaters  in 
the  middle  drum  instead  of  Niclasse 
superheaters  as  used  in  the  old  boil- 
<rs.  The  construction  of  the  boiler  is 
such  that  cold  water  entering  in  the 
back  drums  passes  down  through  the 
back  tubes  up  through  the  front  ones, 
across  into  one  end  of  the  super- 
heater drum,  thi;pugh  the  superheatier; 
■tubes  to  the  other  end,  and  out  through 
the  super-heated  steam  line.  The  bojl- 
•ers  in  the  old  plant  were  designed  to 
^ve  I2S  deg.  superheat  at  the  throttle, 
while  the  new  ones  produced  150  deg. 
The  new  boilers  have  heavy  drums  and 
are  fitted  in  every  way  to  carry  175  lb. 
pressure,  although  the  plant  is  now  operated  with 
il6s   lb.   at   the   boiler. 

The  turbine  installation  in  the  new  plant  con- 
sists of  a  single  6,000  kw,  Westinghouse-Parson'5 
turbo  alternator  with  Worthington  condensing 
equipment.  The  steam  end  is  of  the  Westing- 
hotise  standard .  construction  receiving  steam 
through  an  intermittent  valve.  This  steam  before 
reaching  the  machine  passes  through  a  separator, 
an  automatic  butterfly  valve  and  a  hand-operated 
throttle  valve.  The  unit  is  4-stage  single-flow  and 
is  operated  at  27^^  to  28-tn.  vacuum.  Thus  far 
loads  up  to  10,000  kw.  have  been  carried  on  the 
machine  without  any  indication  of  its  maxmum 
load  being  approached.  The  by-pass  throttle  does 
not  open  until  9,000-kw.  load  is  reached  under 
normal  steam  and  vacuum  conditions. 
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beneath  the  boiler  room  in  a  steel  lined  concrete 
duct  to  the  edge  of  the  cooling  tower  where  it 
rises  through  a  steel  pipe  to  the  top  of  the  tower. 
The  new  portion  of  the  tower  installed  for  the 
Westinghouse  unit  is  73x150  ft.  in  floor  plan  and 
the  water  has  a  clear  fall  of  27  ft.  This  gives 
a  tower  area  of  6,100  cu.  ft.  per  second  foot  of 
water  and  with  a  humidity  of  58  per  cent,  and  a 
wind  velocity  of  6  miles  per  hour  the  water  tem- 
perature is  reduced  from  102  deg.  to  85  deg. 
Fahr.  The  tower  framing  consists  of  4X4-in. 
posts,  2x4-in.  intermediates,  ix2-in.  horizontals 
and  ix3-in.  bracing.  The  main  flume  is  carried 
on  6x6-in.  posts  and  is  itself  built  of  ij4-in.  red- 
wood. The  distribution  troughs  are  galvanized 
iron  of  rectangular  cross  section  with  round  holes 
punched  in  their  bottoms.    Their  headers  are  also 


suits    materially    better    than    the    manufacturers' 
guarantee. 

Extent  of  the  Company's  System. — In  addition 
to  the  Kern  River  No.  i  Plant  the  Edison  Elec- 
tric Co.,  controls  sites  for  four  other  plants  on 
the  Kern  River,  all  of  them  above  the  plant  just 
completed.  They  cover  the  entire  length  of  the 
river  160  miles  from  the  mouth  of  the  canyon  to 
the  he.id  works  with  the  exception  of  the  plant 
of  the  Power,  Transit  &  Light  Co.,  at  the  mouth, 
and  the  Kern  River  Company's  plant  about  30 
miles  above.  The  four  additional  plants  will  have 
a  total  capacity  of  46,600  kw.,  and  will  be  de- 
veloped as  the  demand  for  power  arises.  The 
next  plant  to  be  constructed  will  be  Kern  River 
No.  2,  the  power  house  for  which  will  be  located 
immediately  above  the  intake  of  the  No.  i  plant. 
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Its  diversion  works  will  be  15  miles  above,  just 
below  the  Kern  River  Company's  station.  With  the 
317-ft.  net  head  which  will-  be  available,  this  plant 
will  develop  a  total  of  11,600  h.  p.  with  400  second 
feet  of  water.  Some  work  has  already  been  done 
on  this  plant  and  the  construction  will  soon  be 
pushed  ahead  actively.  In  addition  to  the  Kern 
River  power  locations  which  the  company  owns 
in  entirety,  it  "has  a  2/3  interest  in  five  excellent 
power  sites  on  the  Kings  River,  where  95,000  kw 
can  be  developed. 

The  company  is  now  operating  7  plants,  in- 
cluding the  one  described  in  this  article.  The  6 
earlier  plants  have  a  total  capacity  of  8,700  kw., 
the  steam  generating  plant  a  capacity  of  14,075 
kw. ;  and  it  is  expected  that  the  Kern  River  plant 
will  be  able  to  deliver  in  Los  Angeles  a  maximum 
of  23,000  kw.  Thus  far  the  company's  maximum 
peak  load  has  been  about  20,000  kw.  Judging  by 
past  experience  it  is  probable  that  the  new  power 
will  be  contracted  for  as  fast  as  it  is  available. 
The  company  now  supplies  current  for  light  and 
power  to  some  16  cities  comprising  a  population 
of  418,500.  Its  transmission  lines  traverse  six 
counties. 

The  company  is  incorporated  under  the  laws  of 
Wyoming  and  has  $11,200,000  of  its  capital  stock 
issued,  consisting  of  $4,000,000  preferred  and  $7,- 
200,000  common   stock.     The   outstanding  bonds 


the  drawings  and  much  of  the  data  which  have 

made  this  article  possible. 


The  Tarring  of  Highways. 

The  increased  attention  which  is  being  de- 
voted in  the  United  States  to  allaying  the  dust 
nuisance  on  our  highways  and  to  decreasing 
their  disintegration  under  motor  traffic  makes 
a  report  which  has  recently  appeared  in  the 
"Annales  des  Fonts  et  Chausses,"  by  the  secre- 
tary of  a  commission  appointed  by  the  French 
Minister  of  Public  Works  to  consider  this  sub- 
ject, of  much  interest. 

The  report  classifies  the  various  processes 
which  have  been  employed,  disregarding  sprink- 
ling with  pure  water,  into  four  classes :  i.  Sur- 
face tarring,  either  hot  or  cold;  2,  treatment 
with  petroleum  oil  or  similar  processes;  3, 
sprinkling  with  water  to  which  various  sub- 
stances  have   been   added ;    4,    several    processes 


it  covers  the  entire  surface  without  lack  of 
continuity. 

5.  To  let  the  tar  dry  out  sufficiently,  so  that 
the  wheels  of  vehicles  will  not  pick  it  up  nor 
skin  off  the  coating. 

From  the  information  obtained  through  in- 
f|uines  of  various  engineers  by  the  Commis- 
siin  the  report  draws  certain  conclusions  in  re- 
gard to  work  done  in  summer  as  compared  with 
that  done  in  autumn  and  winter. 

Summer  IVork.— There,  is  a  complete  agree- 
ment that  tarring,  when  done  in  the  summer, 
is  always  satisfactory.  Dust  is  suppressed,  or 
at  least  notably  diminished,  and  damage  to  the 
roadway  is  largely  checked.  These  results  are 
dependent  upon  the  nature  and  the  intensity  of 
the  traffic,  the  exposure  of  the  road,  the  qual- 
ity of  the  material  of  which  it  is  constructed, 
as  well  as  the  manner  of  application,  whether 
hot  or  cold. 

The  protection  of  the  roadway  upon  routes  trav- 
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and  debentures  of  the  company  amount  to  $10,- 
895,000.  The  officers  of  the  company  are :  Presi- 
dent, John  B.  Miller,  Pasadena;  Vice-presidents, 
Henry  Fisher,  Redlands,  Wm.  R.  Staats,  Los 
Angeles,  H.  H.  Sinclair,  Pasadena,  John  W.  Ed- 
minson,  Los  Angeles ;  Secretary,  R.  H.  Ballard, 
Los  Angeles;  Treasurer,  W.  L.  Percey,  Pasadena; 
General  Manager,  A.  L.  Selig,  Los  Angeles. 

The  construction  of  the  Kern  River  No.  I 
Power  Plant  was  prosecuted  under  the  general 
supervision  of  Mr.  H.  H.  Sinclair,  vice-president 
of  the  company  who  originally  located  the  power 
site  on  the  Kern  River  and  on  most  of  the  other 
streams  whose  power  supplies  are  controlled  by 
the  company.  The  hydraulic  features  of  the  Kern 
River  work  including  the  dams,  gravity  tunnels, 
pressure  tunnels  and  many  of  the  details  of  the 
water  wheel  equipment  were  designed  under  the 
supervision  of  Mr.  F.  C.  Finkle,  chief  hydraulic 
engineer  and  now  consulting  engineer  for  the 
company.  Mr.  F.  E.  Miller,  as  superintendent  of 
power  development,  had  charge  of,  and  at  times 
direct  supervision  over  the  construction  work. 
The  electrical  details  were  looked  after  by  Mr. 
Ralph  Bennett,  and  Mr.  R.  J.  C.  Wood.  Mr.  G.  E. 
Decker  represented  the  company  in  the  installa- 
tion of  the  machinery.  Mr.  John  Taylor  formerly 
chief  operator  at  the  Santa  Ana  No.  i  plant  has 
been  placed  in  charge  of  the  operation  of  the 
new  plant.  To  these  gentlemen  the  writer  is  in- 
debted for  many  courtesies,  for  the  furnishing  of 


which  cannot  be  included  in  the  preceding 
classes. 

Tarring.— Aiter  a  historical  note  upon  the  sub- 
ject, showing  that  the  tarring  of  roads  only 
reached  any  extent  in  1902,  the  author  describes 
the  two  methods  which  are  in  use  to-day,  the 
one-  cold,  by  thinning  the  tar  with  10  per  cent, 
of  heavy  or  dead  oil  so  that  it  can  be  absorbed, 
and  the  other  by  applying  the  tar  hot.  It  is 
shown  that  in  order  to  obtain  satisfactory  re- 
sults it  is  necessary  to  allow  the  tar  to  soak 
into  the  road  as  long  as  possible  before  ad- 
mitting traffic,  and  that  if  the  absorption  is  not 
complete  a  light  application  of  sand,  or  of  the 
dust  which  has  been  originally  swept  from  the 
road  should  be  applied. 

The  conditions  to  be  realized  in  order  to 
meet  with  success  are  as  follows: 

1.  To  operate  upon  a  road  recently  put  in 
order,  well  rounded  and  sufficiently  drained. 
Tar  lasts  much  less  time  upon  a  flat  surface, 
while  from  one  which  is  moist  at  the  time  of 
spreading  it  scales  off  and  disappears  rapidly. 

2.  To  carefully  clean  the  street  from  the  dust 
and  filth  which  cover  it  and  to  expose  the 
mosaic  of  stone  in  a  way  that  will  peripit  the 
layer  of  tar  to  penetrate  into  the  road  and,  so 
to  speak,  anchor  itself  there  thoroughly. 

3.  To  operate  only  in  dry  weather  and,  if 
possible,  only  in  hot  weather. 

4.  To   spread   the   tar   in   such   a   manner  that 


elled  by  motor  vehicles  is  particularly  striking. 

Autumn  and  Winter  Work. — Experimenters 
are  of  different  opinions  in  regard  to  tarring 
done  in  autumn  and  winter.  All  agree  that  it 
lasts  well  upon  rounded  streets  of  good  ex- 
posure, subjected  to  not  too  heavy  traffic.  As 
one  or  the  other  of  these  conditions  is  not  ful- 
filled, the  superficial  coating  of  tar  disappeaiK^ 
at  the  end  of  a  longer  or  shorter  time,  and  it 
is  rare  that  it  lasts  to  the  end  of  winter,  at 
least  on  the  crown  of  the  road.  Very  often,  if 
traffic  is  heavy,  it  has  disappeared  at  the  b-j- 
ginning   of   winter. 

The  tar,  moreover,  in  the  act  of  disappear- 
ing during  bad  weather,  produces  a  very  dis- 
agreeable mud,  and  one  which  is  much  more 
rbundant  than  that  from  roads  which  have  not 
been  tarred.  The  majority  of  experimenters  are 
ogrced  that  with  roads  carrying  a  heavy  and 
active  traffic,  as  much  as  600  to  700  collars, 
this  result  is,  without  doubt,  to  be  expected. 
According  to  a  minority,  on  the  contrary,  but 
whp  include  the  highest  authorities,  the  diminu- 
tion of  the  mud  is  quite  sensible  in  winter,  even 
on  moist  sections  of  road  and  those  subjected 
to   a   heavy  circulation. 

These  differences  seem  to  pertain  to  the  na- 
ture of  the  macadam  and  to  the  material  of 
which  it  is  composed.  It  is  difficult  to  discover, 
from  the  answers  to  the  questions,  why  this  is 
so,    as    the    replies    do    not    give   the    details    in 
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regard  to  the  manner  and  care  with  which  the 
tarring  has  been  carried  out.        , 

It  is  beyond  doubt  that  as  long  as  the  coat- 
ing of  tar  lasts  the  roadway  is  guaranteed   to 
a  great  extent  against  disintegration,  but  it  must 
be  remembered  that  the  coating  is  a  superficial 
one    and    not    entirely    continuous.      The    stone 
pierces  it  in  many  places  and  the  exposed  par- 
ticles are   worn  down  under  traffic.     The  coat- 
ing,  on    account    of   its    plasticity,   again    covers 
diese   and   other   projections   appear.     There   is 
always  a  certain  wearing  away  of  the  stone  by 
percussion  or  lateral  friction,  notwithstanding  the 
bituminous    material    which    supports    them.      It 
appears,   then,   that   the   tarred   road   is   not   en- 
tirely shielded  from  disintegrration.     If  the  coat- 
ing of  tar  resolves  itself  into  mud  this  mud  re- 
tains water  more  easily,  is  more  mobile  and  the 
road  goes  to  pieces  more  readily.     The  general 
impression  of  all  experimenters  is,  however,  that 
tarring  prolongs  the  life  of  the   road;   to   what 
degree   this   takes   place   the   observers   are   not 
agreed  and  do  not  dare  give  any  definite  value. 
Tar  Employed   Per  Square    yord.— This    will 
depend   upon   the  porosity  of  the   road   and  the 
judgment   of   the    operator.     The    first    essential 
condition   is   that   the   tar  shall   cover  the   sur- 
face entirely.     Upon  a  very  absorbent  surface, 
as    one    composed    of    dry    silicious    rocks    thor- 
oughly   compacted,    one    would    necessarily    em- 
ploy more  tar  than  on  a  smooth  and  less  per- 
meable roadway  of  porphyry.     In  the  same  way 
a  street  which  has  been  tarred  the  year   before 
calls   for  less  than  one  which  is  being  treated 
for   the   first   time.     The   minimum    quantity   is, 
then,   a   function   of   the   state   of  the   road,   but 
in  any  case  not  less  than  2  lbs.  per  square  yard 
should  be  used.     This  amount  can  be  increased 
according  to  the  judgment  of  the  operator.     In 
the   experiments   made   in   France  it  has   varic:! 
between  1.6  and  1.8  to  8.0  lbs.  per  square  yard, 
with    a    mean    in    the    neighborhood    of   3.0   lbs. 
Experience    has    shown    that    it    is    advisable    to 
avoid  too  thick  a  coat,  which  might  prove  slip- 
pery and  provoke  the  formation  of  mud  in  win- 
ter.    It  seems  that  4.0  lb.  per  square  yard  should 
be    regarded    as    a    maximum,    beyond    which    it 
is  not  advisable  to   go.     This   means  something 
less  than  one-half  of  a  gallon. 

Penetration.— The  penetration  of  the  tar  into 
the  surface  should  be  carefully  looked  into  to 
determine  that  the  coating  is  well  anchored.  In 
well-conducted  work  the  penetration  should 
reach  easily  1.25  to  1.6  in. 

Effect  of  Temperature  and  Grade. — Frost  does 
not  seem  to  have  any  injurious  effects  upon 
tarred  roads,  in  spite  of  the  fears  that  have 
been  entertained  in  regard  to  it.  Excessive  heat 
may  soften  it  and  even  render  it  slippery.  This 
i^pSiowever,  rare,  and  is  generally  due  to  poor 
execution  of  the  work  and  insufficient  penetra- 
tion. 

One  generally  hesitates  to  tar  a  road  having 
a  grade  of  over  3  per  cent,  and  a  recent  ex- 
periment at  Aix-les-Bains  on  a  5  per  cent,  grade 
■eems  to  demonstrate  this. 

Effect  of  Water. Summer  rain  is  favorable 

to  tarred  roads,  as  it  cleans  them,  drying  rap- 
idly, and  does  not  contribute  to  their  disinte- 
gration. The  washing  of  such  streets  with  quan- 
tities of  water,  as  in  the  manner  carried  out  in 
dties,  has  the  same  effect.  It  is  necessary, 
however,  not  to  abuse  this  custom,  especially 
on  streets  of  heavy  traffic,  for  the  enemy  of 
tar  is  persistent  humidity. 

Cost. — The  cost  depends  on :  i,  the  quantity  of 
material  employed ;  2,  the  price  of  this  material ; 
3,  the  system  of  spreading  adopted  and  the 
capacity  of  the  plant. 

Ah  a^jplication  of  3  lbs.  of  tar  at  a  price  of 
$ie?tlefHon  should  not  cost  for  material  more 
thiA  H\y  to  T.S  cents  per  square  yard.  Labor 
fof  ■'  hfcrting,    spreading    and    sanding    costs    in 
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France  in  the  neighborhood  of  I  cent  per  square 
yard.  The  Commission  considers  that  the  en- 
tire cost  of  tarring  in  France  is,  in  the  mean, 
between  2  and  3  cents  per  square  yard,  this, 
of  course,  for  the  first  treatment.  Subsequent 
treatment  will   cost  less. 

Methods  of  Treatment. — Tarring  with  hot  tar, 
without  any  addition,  is  the  method  most  fre- 
quently employed.  A  mixture  of  ordinary  tar 
with  10  per  cent,  of  dead  oil  has  been  practiced 
upon  a  considerable  scale  in  various  depart- 
ments, especially  at  Havre,  while  some  experi- 
ments have  been  conducted  in  Paris  and  in  the 
Department  of  the  Rhone.  As  far  as  can  be 
judged,  the  two  systems  are  identical  in  their 
results  in  both  summer  and  winter,  but  in  point 
of  view  of  execution  of  the  work  the  cold 
method  does  away  with  many  inconveniences 
and  the  necessity  for  heating.  The  apparatus 
is  less  costly,  the  spreading  is  much  facilitated, 
since  no  attention  must  be  given  to  the  tempera- 
ture of  the  material,  while  the  presence  of  dead 
oil  has  a  happy  drying  effect.  As  a  matter  of 
economy  the  cost  of  heating  is  compensated  by 
the  greater  cost  of  the  heavy  dead  oil.  Whether 
one  system  or  another  is  to  be  adopted  will 
depend  upon  local  conditions.  The  use  of  crude 
tar  without  anything  to  make  it  more  liquid  is 
not  to  be  recommended.  It  penetrates  but  a 
small  distance  into  the  roadway,  especially  in 
winter,  remains  upon  the  surface  and  dries 
badly. 

Certain  patented  materials  containing  special 
driers,  process  Rimini,  Pulveranto,  d'Auch,  Las- 
sailly  and  Vinsonneau,  are  still  in  the  experi- 
mental stage,  as  are  particular  methods  of  ap- 
plication, such  as  heating  the  tar  after  it  has- 
been  placed  upon  the  surface.  More  will  have 
to  be  known  of  the  success  of  these  processes 
before  they  will  be  adopted  in  America. 

Oiling  Roads. — California  seems  to  be  recog- 
nized in  the  report  as  initiating  the  method  of 
laying  dust  by  oiling  roads  with  a  suitable  oil. 
As  no  oil  similar  to  the  California  petroleum  is 
available  abroad,  mazout,  the  residuum  from  the 
distillation  of  Russian  petroleum,  has  been  used 
in   France. 

The  report  of  the  Commission  gives  few  data 
in  regard  to  the  results  obtained,  but  states  that 
the  difficulty  with  the  use  of  this  material  is  the 
high  tax,  $18  per  ton,  to  which  it  is  liable. 

Sprinkling  with  Water  Containing  Other  Ma- 
terials.— ^The  report  considers  the  sprinkling  of 
roads  with  solutions  of  deliquescent  salts,  and 
with  mixtures  of  water  and  oil,  such  as  westru- 
mite  and  various  other  patented  products.  The 
results  with  these  materials  are  in  any  case 
only  temporary  and  last  at  the  most  for  fifteen 
days  and  do  not  seem  to  be  favorably  regarded. 
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The  Rio  das  Lages  Hydro-Electric  Station 
of  the  Rio  Janeiro  Tramway,  Light  &  Power 
Co.,  is  being  constructed  rapidly  and  before  the 
end  of  the  year  it  is  expected  that  six  generators 
will  be  in  place.  The  falls  supplying  the  power 
are  s6  miles  from  the  city,  and  a  concrete  dam 
has  been  constructed  at  their  crest,  which  is 
115  ft.  high  and  92  ft.  thick  at  the  base.  From 
this  reservoir  water  passes  through  a  series  of 
steel  pipes  about  6,000  ft.  long  to  distribution 
receivers  immediately  above  the  power  house. 
From  the  receivers  six  36-in.  pipes  about  1,900 
ft.  long,  are  carried  down  to  the  six  turbines. 
The  receivers  are  about  900  ft.  above  the  power 
station  and  the  pipes  leading  to  the  turbines  are 
on  a  steep  grade.  The  total  head  when  the 
reservoir  is  full  is  about  1,030  ft.  from  the  level 
of  the  spillway  on  the  dams  to  the  nozzles  of 
the  turbines.  Each  of  the  six  main  wheels  will 
develop  about  9,000  h.-p.,  and  will  drive  a  three- 
phase,  50-cycle,  6,000-volt  generator.  It  is  pro- 
posed to  step  up  the  voltage  of  the  current  to 
80,000  volts  for  transmission  to  Rio  Janeiro. 


The  City  of  Newark,  N.  J.,  has  recently  occu- 
pied, an  attractive  new  building  for  its  municipal 
departments  and  offices  which  has  a  novel  interior 
arrangement  and  an  unsual  heating  and  venti- 
lating equipment.  It  has  four  stories  and  a  base- 
ment and  is  surmounted  by  a  central  dome  rising 
13s  ft.  above  street  level.  The  stru'-uire  is  175X 
240  ft.  in  plan  and  has  an  83x15-3  ft.  interior 
court  surrounded  by  balconies  forming  the  cor- 
ridors of  the  various  floors.  In  the  center  of 
this  court  is  the  structural  work  supporting  the 
dome  and  elevator  shafts,  which  has  a  most 
pleasing  architectural   treatment. 

Current  for  lighting  and  a  limited  amount  of 
power  is  purchased  from  the  local  public  lighting 
company,  but  provisions  have  been  made  for  a 
complete  generating  plant  if  it  should  be  desired 
in  the  future.  Provision  has  been  made  for  ample 
ventilation  of  all  rooms  which  are  to  be  public- 
ly occupied  to  any  extent  and  also  systems  of 
exhaust  from  all  toilet  rooms.  The  heat  and  dis- 
comfort attendant  upon  a  boiler  plant  in  the 
basement  of  the  building  is  avoided  by  having 
an  independent  boiler  house  at  the  rear  of  the 
grounds,  with  tunnel  for  steam  and  piping  con- 
nections. This  auxiliary  building  houses,  how- 
ever, only  the  boilers,  the  remainder  of  the  me- 
chanical equipment  being  installed  in  the  sub- 
basement  of  the  main  building. 

The  general  arrangment  of  the  mechanical 
plant  is  shown  in  the  accompanying  plan  of 
the  sub-basement.  The  greater  portion  of  the 
equipment  is  accommodated  in  the  central  portion 
under  the  interior  court,  the  elevator  equip- 
ment and  exhaust  fans  occupying  the  circular 
portion  under  the  dome,  while  a  number  of  con- 
densation tanks,  pumps  and  piping,  together  with 
the  engine  which  drives  the  ventilating  equipment, 
are  in  the  westerly  portion  of  this  area.  The 
spaces  surrounding  this  central  area  are  for  the 
greater  part  utilized  as  store  rooms  for  the  city 
departments,  with  the  exception  of  that  under 
the  easterly  wing  which  is  occupied  by  the  tun- 
nel and  a  large  amount  of  duct  work  for  the 
fresh  air  supply  system,  and  21x44- ft.  space  ad- 
joining this  which  contains  the  air  intake  and 
filter  chamber,  and  the  fresh  air  fans.  A  3Sx6o- 
ft.  room  at  the  westerly  end  of  the  sub-base- 
ment is  reserved  for  possible  future  use  as  an 
engine  room,  and  now  contains  the  distribution 
switchboard  for  the  electric  lighting  and  power 
service,  which  has  been  so  arranged  that  the 
addition  of  the  necessary  switch-board  equip- 
ment for  generating  machinery  will  not  be  diffi- 
cult. 

The  boiler  house  is  45x65  ft.  in  size  and  situ- 
ated 50  ft.  to  the  rear  of  the  main  building.  This 
building  has  its  floor  7  ft.  below  sidewalk  level, 
and  is  connected  with  the  main  building  by  a 
brick  tunnel  8  ft.  square  and  14  ft.  under  the 
surface,  the  tunnel  entering  slightly  below  the 
level  of  the  sub-basement  floor,  which  is  10  ft. 
below  the  sidewalk  level.  At  the  boiler  house 
end,  piping  connections  are  carried  up  through 
a  vertical  shaft  which  rises  to  the  roof  in  the 
corner  of  this  building  as  a  ventilation  shaft. 

Boilers. — Steam  is  furnished  by  three  horizon- 
tal return  tubular  boilers  in  a  single  setting  at 
one  end  of  the  boiler  house  facing  a  35-ft.  space 
in  front,  about  30  ft.  wide,  which  serves  both 
as  firing  floor  and  fuel  storage.  There  is  a 
4-ft.  space  at  the  rear  of  the  settings  for  access 
to  blow-off  connections  and  dampers,  and  12  ft. 
at  one  side,  provides  for  blow-off  tanks  and  auxil- 
iaries and  also  the  addition  of  a  fourth  b  ):ler 
unit  if  future  demands  for  power  should  re- 
quire. A  convenient  drive-way  from  the  street 
facilitates  the  handling  of  coal,  wagons  being 
dumped   directly   through   the   large   doorway   at 
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the  front  into  the  storage  space,  where  fully 
100  tons  can  be  stored  without  restricting  the 
firing  floor  space.  Ashes  are  elevated  to  the 
driveway  level  for  removal  in  carts  by  a  small 
hydiaulic  four-can  ash  hoist  of  the  sidewalk 
elevator  type,  which  is  operated  by  the  hydraulic 
elevator  system  of  the  main  building;  the  hoist 
is  located  just  outside  the  front  of  the  build- 
ing and  rises  to  the  level  of  the  driveway..  Al- 
though the  floor  level  is  depressed  some  7  ft.  be- 
low the  sidewalk,  it  is  still  above  that  of  sewers 
in  the  adjoining  streets  which  facilitates  drain- 
age from  the  floors  and  from  the  blow-off  tank. 

The  boilers  are  i50-h.-p.  units  with  6^-ft. 
shells,  20  ft.  in  length,  containing  eighty-four  4- 
in.  tubes  and  were  built  by  the  Coatesville  Boil- 
er Works,  Coatesville,  Pa.  They  have  yi-in. 
shells  with  quadruple  riveted  double  butt  strap 
seams  and  J^-in.  tube  sheets,  and  were  designed 
for  125  lb.  pressure.  They  are  without  domes, 
ample  space  being  provided  above  the  tubes  for 
a  low  water  line  and  large  steam  liberation  sur- 
face, and  in  this  space  there  is  a  dry  pipe  84  in. 
In  length,  9  in.  deep  by  8  in.  across  at  the  top, 
which  connects  with  a  6-in.  nozzle  in  the  center 
of  the  front  sheet  Five-inch  safety  valve  nozzles 
are  fitted  to  the  center  of  the  middle  sheet  of 
each  shell.  The  boiler  setting  has  24-in.  out- 
side walls  and  28-in.  division  walls  and  the 
boilers  are  supported  on  roller  bearing  rests. 
The  settings  have  flush  fronts,  and  are  designed 
for  three  passes  of  the  products  of  combustion, 
the  third  pass  being  from  the  boiler  fronts  over 
the  tops  of  the  shells  to  the  smoke  connection  on 
top  of  the  settings  at  the  rear.  The  furnaces  are 
hand  fired,  being  fitted  with  McClave  shaking 
grates  for  the  burning  of  fine  grades  of  anthra- 
cite coal,  and  the  fronts  of  the  setting  are  fitted 
with  water  arches  over  the  fire  doors  through 
which  the  feed  water  is  passed  for  preheating  be- 
fore entering  the  boiler. 

The  products  of  combustion  are  removed  by  a 
150-ft.  circular  brick  stack  just  outside  the  rear 
of  the  building  and  connected  to  the  boiler  flues 
by  a  48x72-in.  breeching  at  the  level  of  the  top 
of  the  settings.  The  stack  has  a  66-in.  clear  in- 
side diameter  to  the  top,  the  lower  22-ft  of  the 
stack  being  square  in  section,  while  the  upper 
portion  is  circular  and  is  capped  by  a  cast-iron 
cap  cemented  in  position.  The  stack  was  erected 
by  M.  W.  Kellogg  &  Co.,  New  York.  The  boil- 
er branches  from  the  breeching  are  3I/2  ft.  square 
over  each  shell,  changing  thence  to  2  by  8  ft. 
at  the  front  The  flues  are  fire-brick  throughout, 
supported  on  cast-iron  T-bars  and  specially  de- 
signed to  prevent  cracking.  The  draft  from  the 
stack  is  controlled  by  a  Locke  damper  regulator 
■mounted  at  the  front  of  the  boilers  and  operating 
the  dampers  through  a  shaft  extended  back  to  the 
flue  connections  at  the  rear;  this  shaft  is  mount- 
ed on  ball  bearings  and  operates  a  working  damp- 
er in  the  flue  connection  to  each  boiler.  There 
is  also  a  large  damper  in  the  main  flue  connec- 
tion to  the  stack  arranged  for  hand  control  from 
the  rear  of  the  settings. 

The  boilers  are  fed  by  two  Worthington  duplex 
pumps  in  duplicate,  each  having  yyi  and  4}4-in. 
<:ylinders  with  lo-in.  stroke.  They  have  suction 
from  a  42xg6-'m.  cylindrical  steel  receiving  tank 
motmted  on  the  sidewall  about  6  ft  above  them  to 
which  condensation,  returned  from  the  heat- 
ing system  of  the  building,  is  delivered  and 
through  which  the  make-up  water  is  added  from 
the  city  mains  when  required.  These  pumps  are 
not  fitted  with  a  governor  but  are  placed  under 
the  control  of  a  fireman,  there  being  necessarily 
•one  man  always  on  duty  in  the  boiler  room.  The 
pumps  deliver  to  the  boilers  through  a  3-in.  feed 
main  which  leads  first  to  the  feed  water  heater 
with  by-pass  around  the  latter,,  and  thence 
along  the  boiler  fronts,  where  2^-in.  branches 
.are  led  through  controlling  valves  to  the  water 


arches  above  the  furnaces ;  from  these  arches 
the  feed  is  delivered  to  the  boilers  through  per- 
forated pipes  extending  through  the  shells  longi- 
tudinally just  above  the  tubes. 

The  feed  heater  is  a  32-in.  by  lo-ft.  Bcrryman 
closed  heater  with  l}4-i.n-  brass  tubing,  presenting 
a  tube  heating  surface  of  150  sq.  ft.  The  shell 
has  lo-in.  connections  at  the  bottom  and  top 
to  which  the  exhaust  main  that  is  carried  over 
from  the  power  plant  in  the  main  building  base- 
ment is  connected ;  this  exhaust  main  bypasses 
the  heater  and  is  carried  up  to  an  exhaust  head 
above  the  roof  line,  so  that  exhaust  steam  may 
be  passed  through  the  heater  or  by-passed  di- 
rectly to  the  exhaust  head  as  desired.  The  back- 
pressure valve,  usually  provided  between  the  feed 
heater  and  the  exhaust  head,  is  in  this  plant  lo- 
cated in  the  basement  of  the  main  building.  In 
the  winter  there  is  insufficient  exhaust  from  the 
steam-using  machinery  to  provide  for  adequate 
heating;  at  such  times  no  steam  escapes  to  the 
feed  water  heater  and  it  is  cut  out  of  service,  this 


heavy  wrought-iron  with  flanged  connections, 
that. for  high  pressure  being  designed  for  200  lb. 
The  high  pressure  piping  is  covered  throughout 
with  Keasbey  &  Mattison  85  per  cent,  magnesia 
covering  while  the  low  pressure  piping  is  covered 
with  H.  W.  Johns-Manville  felt,  all  lyi-'m.  thick 
with  a  canvas  jacketing.  The  arrangement  of 
connections  to  the  tunnel  pipe  line  is  such  that 
expansion  is  easily  provided  for,  there  being 
right  angle  turns  at  both  top  and  bottom  of  the 
shaft  at  the  boiler  house  ends,  while  a  30-deg. 
bend  of  the  tunnel  near  the  main  building  in- 
troduces an  additional  bend  which  permits  con- 
traction and  expansion. 

Spacious  quarters  are  provided  for  the  machin- 
ery in  the  sub-basement  of  the  main  building-  as 
shown  in  the  plan.  The  ventilation  ducts  are  in 
all  cases  carried  on  the  ceiling  and  practically  all 
of  piping  is  also  on  the  ceiling,  there  being  no 
trenches  or  pits  except  a  I3xi6-ft  pit  in  the 
westerly  portion  of  the  sub-basement,  depressed 
3  ft  below  normal  floor  level  to  accommodate  the 
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being  practicable  as  the  condensation  returned 
from  the  heating  system  is  delivered  to  the  feed 
pumps  at  a  high  temperature  and  furthermore 
the  feed  is  delivered  to  the  boilers  through  the 
furnace  water  arches  for  additional  heating. 
This  back-pressure  vaJve  is  a  lo-in.  Jenkins  ex- 
celsior straightway  valve. 

The  blow-off  system  consists  of  a  3-in.  blow- 
off  main  at  the  rear  of  the  settings  with  2^- 
in.  branches  to  each  shell,  which  main  delivers 
into  a  42x96-in.  cylindrical  steel  tank  at  the  side 
of  the  boiler  room.  This  tank  is  above  the 
sewer  level,  so  that  free  drainage  to  the  sewer  is 
permitted,  but  the  discharge  connection  is  so 
made  that  the  tank  is  maintained  about  half 
filled  with  water  for  the  purpose  of  cooling  the 
discharge  received  from  the'  boilers.  A  4-in. 
vapor  pipe  is  carried  up  from  the  shell  of  this 
tank  to  the  roof  for  removal  of  steam  escaping 
from  the  hot  discharge. 

Steam  Piping. — The  steam  piping  of  the  plant 
is  simply  arranged,  consisting  of  a  12-in.  boiler 
room  header  over  the  boiler  setting,  from  which 
a  3-in.  branch  extends  to  supply  the  feed  pumps 
in  the  boiler  house  and  an  8-in.  line  is  carried 
through  the  tunnel  to  the  power  plant  in  the 
basement  of  the  main  building.  From  the  steam- 
tising  machinery  in  the  power  plant  a  lo-in.  ex- 
haust line  is  extended  through  the  tunnel  back  to 
the  boiler  house,  where  it  connects  with  the  feed- 
water  heater  and  atmospheric  riser  to  the  roof 
exhaust  head.     The   steam   piping  is   all   extra 


condensation  receiving  tank  of  the  heating  sys- 
tem, the  pump  governor,  return  pumps  and  a  cess- 
pool. 

The  steam-using  equipment  in  this  section  con- 
sists at  present  of  the  elevator  pumps,  two  house 
pumps,  two  condensation  return  pumps,  the  Cor- 
liss engine  for  operating  the  ventilating  fans, 
and  the  radiation  of  the  heating  system.  To 
supply  this  equipment  with  steam,  the  8-in.  high 
pressure  line  carried  over  from  the  boiler  house 
extends  to  the  central  portion  of  the  machinery 
section,  where,  near  the  Corliss  engine,  it  ends 
in  a  cross  with  a  S-in.  connection  to  supply  the 
elevator  pumps,  an  8-in.  connection  to  the  heat- 
ing system,  and  an  8-in.  branch  blanked  for  fu- 
ture extension  to  the  engine  room  when  required. 
From  this  last  extension  a  6-in.  branch  is  taken 
to  supply  the  Corliss  engine  and  a  3-in.  branch 
to  supply  the  condensation  return  pumps,  while 
from  the  branch  to  the  elevator  pumps,  a  lJ4-in. 
line  is  extended  to  the  hot  water  heating  tank  in 
the  opposite  end  of  the  basement  The  live  steam 
connection  to  the  heating  system  is  made  through 
a  6x8-in.  Foster  pressure-reducing  valve  with 
4-in.  by-pass,  which  connects  directly  to  the  l6-in. 
low-pressure  header  jof  the  heating  system. 

The  exhaust  steam  system  which  forms  the 
basis  of  the  steam  heating  system,  is  similarly 
planned  to  facilitate  the  addition  of  electrical  gen- 
erating machinery  without  change  in  the  present 
installation.  It  consists  of  a  l6-in.  exhaust  header 
which  extends  in  the  direction  of  the  future  en- 
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gine  room  to  a  blanked  flange,  into  which  head- 
er all  of  the  present  steam-using  machinery  ex- 
hausts. The  connections  consists  of  an  8-in.  line 
from  the  Corliss  engine  and  the  elevator  pumps 
and  a  3-in.  line  from  the  house  pumps  and  con- 
densation return  pumps  in  the  pit.  The  exhaust 
steam  passes  from  the  header  to  the  heating 
supply  main  through  a  i6-in.  Peerless  grease  ex- 
tractor, furnished  by  Hussey,  McCann  &  Co., 
New  York,  for  the  removal  of  lubricating  oil. 
The  extractor  is  mounted  on  the  ceiling  for  con- 
venience of  connection  to  the  header  and  sup- 
ported by  a  substantial  brick  pier,  the  dirty  drips 
from  the  receiver  being  discharged  through  a 
Heinz  steam  trap  to  the  adjoining  cesspo->l.  Be- 
yond the  grease  extractor,  connection  is  nnde 
to  the  lo-in.  line  that  extends  through  the  tun- 
nel to  the  boiler  house  for  heating  feed  water 
when  excess  exhaust  steam  is  available  for  that 
purpose.  Between  the  latiter  connect'.on  and 
that  for  live  steam  supplementary  supply,  a  gate 
valve  is  inserted  to  permit  separation  of  the 
header  into  two  divisions,  permitting  the  heating 
system  to  be  supplied  solely  by  live  steam,  if 
desired,  when  the  exhaust  steam  will  be  dis- 
charged from  the  header  through  the  10  in.  lino 
to   the   boiler   house   roof   exhaust   head. 

Elevators. — The  elevator  system  is  hydraulically 
operated,  the  pressure  for  which  is  supplied  by 
two  14  and  20xioxiS-in.  Worthington  compound 
duplex  pumps  located  with  the  necessary  piping 
and  tanks  in  the  space  within  the  dome  founda- 
tions. Each  pump  is  supplied  with  steam  through 
a  25^-in.  connection,  with  a  Ford  governor  for 
control  by  the  hydraulic  pressure.  The  pumps 
draw  through  8-in.  suction  connections  from  a 
large  open  discharge  tank  and  deliver  through 
8-in.  connection  to  a  cylindrical  steel  pressure 
tank,  from  which  the  hydraulic  pressure  is  sup- 
plied to  the  elevator  control  valves.  The  pres- 
sure tank  is  a  30-ft.  steel  tank  6  ft.  in  diameter, 
designed  to  withstand  the  operating  pressure  oi 
150  lb.,  and  is  maintained  half  filled  with  air 
for  air  chamber  equalization  of  fluctuations  of 
load.  The  discharge  tank  is  an  open  steel  tank 
6x32  ft.  in  size  and  6  ft.  deep,  into  which  the 
various  discharge  lines  from  the  elevator  con- 
trol valves  discharge.  There  are  .ive  passenger 
elevators  in  the  main  building  and  one  as  hoist  in 
the  boiler  houses,  all  of  the  plunger  type  and  in- 
stalled by  the  Otis  Elevator  Co.,  New  York.  The 
five  passenger  elevators  are  arranged  to  run  from 
the  basement  to  the  fourth  floor,  a  total  rise  of  ap- 
proximately 70  ft.  The  four  machines  under  the 
dome'  are  designed  to  carry  maximum  loads  of 
3,000  lb.  at  a  speed  of  travel  of  300  ft.  per  min., 
while  the  fifth  elevator,  in  the  northwest  corner  of 
the  court,  is  designed  to  carry  1,500  lb.,  at  the 
same  speed.  The  four  larger  machines  have  7l4- 
in.  plungers,  while  the  smaller  elevator  has  asJ^- 
in.  plunger.  The  ash  hoist  has  a  rise  of  about  10 
ft.  and  a  capacity  of  1,500  lb. 

Electrical  Equipment. — The  electrical  installa- 
tion is  unusually  extensive,  decorative  lighting 
and  special  illuminating  features  forming  an  im- 
port«nt  part  of  the  building's  equipment.  A  lib- 
eral use  is  made  of  studded  ceiling  and  cove  light- 
ing, avoiding  in  general  the  use  of  large  and  com- 
plicated chandelier  designs.  The  wiring  system 
has  been  designed  for  abundant  lighting  of  all 
rooms  and  departments  of  the  building,  there 
being  a  connected  load  of  nearly  8,000  incandes- 
cent lamps,  the  greater  part  of  which  are,  how- 
ever, 8  c.-p.  lamps  in  the  decorative  ceiling  light- 
ing scheme.  But  two  motors  are  used  in  the 
building,  driving  ventilating  fans  on  the  roof. 

The  scheme  of  illumination  is  a  practically 
general  application  of  studded  ceiling  lighting  by 
TOWS  of  8  c.  p.  lamps.  The  corridors  encircling 
the  open  interior  court  have  rows  of  ceiling  lamps 
on  12-in  centers  lining  the  cornices  on  the  sides 
opposite  from  the  court.    All  of  the  large  offices 


and  assembly  rooms  and  many  of  the  smaller 
offices  are  similarly  illummated,  the  lamps  be- 
ing very  generally  in  rows  bordering  the  cor- 
nices and  distributed  on  24-in.  centers.  In  the 
council  chamber  and  dome  over  the  central  por- 
tion of  the  corrider,  special  lighting  schemes  are 
attempted  in  which  studded  lighting  is  utilized 
with  striking  effect.  The  location  and  distri- 
bution of  lamps  are  in  all  cases  carefully  pro- 
portioned for  effective  general  illumination,  the 
intensify  of  which  may  be  varied  by  operating 
different  combinations  of  lamp  groups.  This 
method  of  illumination  rendered  the  wiring 
scheme  very  extensive  and  necessitated  a  very 
large  number  of  outlets,  the  system  providing  in 
all  7,467  outlets  for  lamp  connections.  Of  these 
over  1,400  are  on  the  first  floor,  over  2,000  on 
the  second  floor,  1,460  on  the  third  floor,  1,430 
on  the  fourth  floor,  while  the  remainder  are 
in  the  sub-basement  and  boiler  house.  The  cur- 
rent supply  of  this  lighting  equipment  is  dis- 
tributed by  forty  main  feeders  which  vary  in 
size  from  No.  i  to  No.  0000  and  extend  from  the 
main  switchboard  in  the  engine  room  to  local 
distributing  panel  boards  in  various  parts  of  the 
building. 
The  wiring  of  the  building  is  divided  in  gen- 
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eral  into  four  divisions,  embracing  the  fout 
sides  of  the  building  encircling  the  court,  which 
greatly  facilitated  the  running  of  the  main  feeders 
from  the  swithboard  to  central  distributing  boards 
on  every  floor.  There  is  thus  a  panel  distri- 
buting board  on  each  floor  near  the  middle  of 
the  corridor  on  each  side  facing  the  court,  mak- 
ing six  rows  of  boards  on  each  of  the  four 
sides,  all  served  by  a  single  group  of  riser  lines, 
or  24  boards  in  all,  which  together  with  two  ad- 
ditional boards  for  special  service,  make  26  panel 
boards  supplied  by  independent  feeders,  each  un- 
der separate  fuse  and  circuit-breaker  control  at 
the  main  switch-board.  The  feeders  are  extended 
to  the  groups  of  riser  lines  of  panel  boxes  on 
the  upper  floors  through  lines  of  large  conduits 
under  the  sub-basement  floor  which  spread  out 
into  large  convenient  pull  boxes  at  the  base  of 
each  riser.  These  boxes  are  of  heavy  cast-iron 
with  bottoms  i  ft.  above  the  sub-basement  floor 
and  have  heavy  doors  to  enclose  connections.  A 
separate  conduit  is  provided  for  each  feeder,  so 
that  both  the  initial  installation  and  subsequent 
access  to  any  feeder  for  examination  or  repairs  is 
greatly  facilitated.  All  of  the  wiring  for  both 
feeder  and  distribution  circuits  is  installed  in 
concealed  loricated  conduit  run  on  the  loop 
system  throughout.  The  main  feeder  cables  are 
lead-sheathed  from  the  switchboard  to  the  pull 
box  connections,  beyond  which  standard  rub- 
ber-covered wire  is  used  throughout. 

The  switchboard  is  a  six  panel  board  of  white 
marble,  25  ■  ft.  in  length,  mounted  on  an  angle 
iron  frame.  It  is  at  present  enclosed  in  a  glass 
partition  for  protection  from  dust  and  dirst  in 
case  the  engine  room  is  used  for  storage  pur- 
poses. The  board  has  eleven  400-ampere  knife 
switches  and  circuit  breakers,  ten  of  200  ampere 
capacity,  two  of  600  ampere  capacity  and  two 
of  3,000  ampere  capacity;  a  S.ooo-ampere  Gen- 
eral Electric  wattmeter,  a  iso-volt  Thomson  in- 
clined-coil voltmeter  and  a  ground  detecter 
switch,  no  apparatus  having  as  yet  been  installed 
for   use    in   connection   with   generating   appar- 


atus. .  The  present  current  supply  is  at  lao  volts 
alternating  current,  on  the  two-wire  system,  from 
the   local   lighting  company. 

The  new  City  Hall  was  designed  and  its 
equipment  selected  by  and  installed  under  the 
supervision  of  Messrs.  John  H.  and  Wilson  C. 
Ely,  architects,  Newark,  N.  J.,  and  Mowbray  & 
Uffinger,  New  York.  The  details  of  the  me- 
chanical equipment  were  designed  by  Mr.  James 
H.   Seymour,  Jr.,  Newark. 

(To  be  Continued.) 


A  Solid  Floor  for  Plate-Girder  Spans. 

Some  features  of  plate  girder  design  have 
recently  been  revised  for  standard  construction 
on  the  Chicago,  Burlington  &  Quincy  Ry.,  where 
no  bridge  is  considered  up-to-date  without  a 
ballasted  floor,  and  both  deck  and  through  plate 
girder  spans  are  designed  to  receive  reinforced 
concrete  floors,  although  wooden  floors  may  be 
used  with  them  if  desired.  In  a  75-ft.  through 
span  there  are  two  girders  15  ft.  6  in.  apart  on 
centres  and  8  ft.  454  in-  deep,  back  to  back  of 
flange  angles.  Two  lines  of  horizontal  angles 
18  in.  apart  in  the  clear  are  field  riveted  to  the 
inner  faces  of  the  webs,  with  vertical  legs  in- 
side, to  form  connections  for  the  concrete  floor 
construction,  the  top  of  the  lower  4x4  J^-in. 
angle  being  flush  with  the  top  flanges  of  the 
stringers.  With  this  construction  the  height 
from  the  top  of  the  tie  to  the  masonry  is  3  ft. 
ioJ4  in-,  and  with  the  open  floor  it  is  3  ft.  2  in. 
From  the  top  of  tie  to  clearance  line  is  3  ft 
3J4  in.  and  with  the  open  floor  it  is  2  ft.  7  in. 

Four  deck  spans  have  floors  15  ft.  wide  over 
all,  with  concrete  slabs  Syi  in.  thick  reinforced 
with  transverse  and  longitudinal  bars  in  the  upper 
and  lower  surfaces.  The  outer  edges  of  the  slab 
are  inclined  upward  at  an  angle  of  30  deg.  to 
make  flanges  9  in.  deep  to  retain  their  ballast 
The  top  lateral  system  and  the  top  angles  of 
the  sway  brace  frames  are  lowered  clear  of  the 
top  flange  angles  of  the  girders,  to  permit  the 
forms  for  the  concrete  to  be  set  with  greater 
ease  and  to  be  supported  on  the  transverse  frames 
and  lateral  angles.  The  outstanding  flanges  of 
the  vertical  web  stifiener  angles  in  such  girders 
are  punched  for  connecting  bolts  to  the  knee- 
braces  of  concrete  forms.  A  7S-ft.  deck  span 
weighs  9S,8oo  lb.  and  one  girder  weighs  17,900 
lb.  For  a  75-ft.  through  span  the  correspond- 
ing weights  are  144,400  lb.  and  40,860  lb.  A 
105-ft.  deck  span  over  Pope  Creek  on  the  Gales- 
burg  division  weighs  208,000  lb.  Its  concrete 
floor  weighs  about  1.2  tons  per  lineal  foot  and 
raises  the  allowed  unit  stress  from  4.86  tons 
allowed   for  ordinary  floors  to  5.5  tons. 

All  designs  are  made  and  the  construction 
supervised  by  the  Engineering  Department  of 
the  railroad,  Mr.  W.  L.  Breckenridge,  chief  en- 
gineer, Mr.  C.  H.  Cartlidge,  bridge  engineer. 
The  Morava  Construction  Co.,  Chicago,  was  the 
contractor   for  the   Pope   Creek  Bridge. 


The  Florida  East  Coast  Canal  has  been  cut 
through  from  St.  Augustine  to  Miami  and  work 
will  shortly  begin  on  its  extension  northward  to 
the  St.  Johns  River,  affording  a  cbnnection  with 
Jacksonville.  The  construction  has  been  under 
way  for  many  years,  backed  mainly  by  Boston 
capital.  The  portion  of  the  canal  now  completed 
is  55  ft.  wide  at  the  bottom  and  has  from  6yi  to 
yyi  ft  of  water.  Steamboats  will  be  placed  in 
regular  service  by  the  Florida  East  Coast  Line  & 
Transportation  Co.,  which  is  constructing  the 
canal,  and  it  is  expected  that  the  long  stretch  of 
attractive  land-locked  water-way  will  bring  many 
small  yachts  and  house-boats.  In  addition  it  will 
furnish  a  useful  method  of  transportation  for 
every  one  along  this  noted  portion  of  the  Atlan- 
tic coast. 
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The  Chateau  des  Beaux-Arts  on  Huntington 
'Bay. 

In  the  construction  of  the  Chateaux  des  Beaux- 
Arts,  a  large  summer  resort  now  being  built  on 
the  south  shore  of  Huntington  Bay,  Long  Island, 
concrete   has   been   used   almost   exclusively,   not 
only  as  a  structural  material,  but  also  in  form- 
ing the  exterior  and  interior  architectural  orna- 
ment for  the  various  buildings.     The  structures 
contemplated  in  the  general  scheme  are:  A  large 
3-story  and  basement  central  hotel  building,  with 
a  i45xSi-ft.,  6o-room  wing  on  each  end ;  a  i3Sx 
36-ft    casino,    with    public    and    private    dining 
rooms,    billiard    rooms    and    a    roof   garden;    a 
garage  to  accommodate  fifty  automobiles;  bath- 
ing pavilions  and  grounds  for  polo,  tennis,  golf 
and  other  sports.     It  is  expected  that  ultimately 
a   number  of  villas  will  be  built   on   the   rising 
ground  in  the  rear  of  the  hotel  to  be  rented  to 
summer   occupants.     The    casino    is    now    prac- 
tically completed  and  the  east  wing  of  the  hotel 
is    well    under    way.     These   buildings    and    the 
garage  will  be  available  for  the  present  season. 
The  west  hotel  wing  will  be  built  next  year  and 
the  central   hotel   building  and   other   structures 
as  soon  as  they  are  needed.     The   site  of  the 
main   hotel   building   is    now    occupied    by   a   3- 
story    frame    hotel    formerly    known    as    Locust 
Lodge.     This  will  be  used  as  the  main  building 
at   present  and   later  will  be  moved   to  another 
•    site  where  it  will  serve  as  an  overflow  annex. 
Where  this  development  is  in  progress  the  land 
overlooking  the  bay  rises  sharply  from  the  nar- 
row beach,  which  is  wholly  covered  at  flood  tide,   ' 
to  a  height  of  about  20  ft.,  and  then  slopes  gently 
back  for  about  half  a  mile.    A  sea-wall  of  plain 
concrete  is  being  built  along  the  toe  of  the  bluflf 
in  front  of  the  chateau.     Only  about  205  ft  of 
wall  is  to  be  built  at  present,  this  portion  being 
immediately  in  front  of  the  casino.    Later  it  will 
be  extended  in  both  directions  to  a  total  length 
of  about  600  ft.    The  wall  proper  is  8  ft.  high, 
7ii  ft  wide  at  the  footings  and  2  ft.  wide  at 
the   top.     It   is   surmoimted   by   an   ornamental 
parapet  wall  about  2  ft  high,  on  the  top  of  which 
will  be  placed  growing  plants  in  wooden  boxes. 
The  footings  of  the  wall  are  about  5  ft.  below 
mean  tide  and  rest  on  chestnut  and  oak  piles  15 
to  30  ft  long,  stagger-spaced  on  about  4-ft  cen- 
ters, which  were  driven  to  refusal  in  the  gravel. 
The  wall  is  built  in  32-ft  alternate  sections  with 
a  concrete  key  and  key  way  at  each  joint.    The 
part  of  the  wall  below  flood  tide  level  is  built 
during  periods  of  low  tide.    The  manner  of  de- 
livering   the    concrete    to    the    wall    will    be    re- 
ferred to  later. 

Above  the  sea-wall  on  the  edge  of  the  bluff  is 
the  casino.  This  is  a  reinforced  concrete  struc- 
ture about  I35x36-ft,  having  a  i-story  and  base- 
ment central  section  which  becomes  at  each  end 
two  stories  and  basement,  by  the  addition  of  small 
pavilions,  shown  in  the  accompanying  illustra- 
tions. The  main  floor  is  at  El.  20.6,  or  about  the 
same  as  the  top  of  the  bluff.  In  front  of  the 
casino,  extending  its  whole  length,  at  El.  20.1, 
is  a  concrete  terrace  9  ft.  wide,  from  each  end 
of  which  stairs  lead  down  to  a  12-ft  terrace 
at  El.  9.1,  about  2  ft  below  and  just  inside  the 
top  of  the  sea-wall  parapet  In  the  rear  of  the 
casino  is  a  low  terrace  garden,  under  which  the 
basement  is  extended  with  a  concrete  column 
and  slab  construction.  This  portion  of  the 
basement,  in  which  are  kitchens  and  serving  pan- 
tries, is  connected  with  the  hotel  buildings  by 
a  reinforced  concrete  tunel,  854  ft  wide  and  10 
ft  high.  The  basement  directly  under  the  casino 
building  will  be  occupied  by  the  cafe,  billiard 
room  and  private  dining  rooms.  The  restaurant 
and  other  dining  rooms  will  occupy  the  main 
floor,  and  on  the  roof  of  the  central  part  of  the 
building  will  be  an  open  garden  overlooked  by 
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private  dining  rooms  in  the  two  end  pavilions. 
The  basement  also  extends  under  the  upper 
terrace  about  9  ft  beyond  the  front  wall  of  the 
casino  along  its  whole  length.  In  front  of  the 
central  section  of  the  building  this  extension 
forms  a  long  corridor,  the  floor  of  which  is  only 
4^  in.  above  the  sea-wall  terrace,  which  is 
reached  from  the  corridor  through  arch  openings 
forming  an  arcade.  The  Ix4-ft.  piers  of  the 
arcade  are  spaced  12H  ft,  center  to  center,  and 
support  the  front  of  the  upper  concrete  terrace 
and  its  balustrade.  They  are  without  vertical 
reinforcement,  but  each  arch  is  reinforced  with 
two  Vi-'m.  round  rods  with  bent  ends  and  two 
similar  rods  are  placed  over  each  pier  top. 

In  the  casino  space  has  been  economized  by 
building  the  wall  and  interior  columns  partly 
or  wholly  within  the  walls.  The  columns  car- 
rying the  greatest  weight  are  those  on  I2j^-ft 
centers  along  the  front  and  rear  sides  of  the 
cafe  and  restaurant  To  these  are  attached  the 
wall  girders  and  the  transverse  girders  which 
carry  the  main  and  the  roof-garden  floors.  These 
columns  are  T-shaped,  the  stem  of  the  T  being 
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strips  lightly  tacked  to  the  inside  of  the  forms 
to  form  a  dovetail  attachment  for  the  cement 
bed  moldings.  Each  dovetail  is  formed  by  three 
strips  of  wood,  the  center  strip  being  triangular 
in  section  with  its  edge  at  the  bottom  of  the 
dovetail  and  its  greatest  width  flush  with  the 
surface.  When  the  middle  strip  is  taken  out 
the  other  two  can  be  removed  readily  without 
breaking  the  edges  of  the  concrete  dovetail.  Be- 
tween the  bracket  rods,  in  the  position  shown  in 
the  picture,  were  placed  short  pieces  of  tin  speak- 
ing tube  just  long  enough  to  extend  through  the 
corona.  Through  these  tubes  will  be  passed  the 
wires  used  together  with  cement  mortar  in  firm- 
ly attaching  cement  dentils.  When  the  attach- 
ment is  complete  the  wires  will  be  wholly  embed- 
ded in  cement  mortar  to  conceal  them  and  protect 
them   from  corrosion. 

The  site  of  the  hotel  buildings  is  about  200 
ft.  in  the  rear  of  the  casino.  The  main  build- 
ing will  have  on  each  side  a  wing,  the  three  build- 
ings being  connected  by  a  reinforced  concrete 
covered  passageway  and  all  facing  the  bay.  Each 
building  will  have  a  framework  and  floors  of 
reinforced  concrete  and  inner  and 
outer  walls,  above  the  basement,  of 
terra-cotta  blocks  finished  with  stucco. 
The  east  wing,  now  under  construc- 
tion, has  two  full  stories  and  a  base- 
ment and   an  attic  story  with   dormer 
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Cross  Section  of  the  Casino. 


very  short  and  enclosed  in  the  wall.  Their  sec- 
tional dimensions  in  the  basement  and  main 
stories  are  shown  on  an  accompanying  drawing. 
Each  column  is  reinforced  with  four  l-in.  round 
rods,  one  in  each  of  the  two  inside  corners,  and 
the  other  two  immediately  in  front  of  these  near 
the  outer  surface.  Hoops  of  54-in.  round  steel 
wire  encircle  the  rods  at  12-in.  intervals. 

The  main  floor  and  roof  girders  have  a  clear 
span  of  about  25  ft.  and  are  2  ft  wide  and  18 
in.  deep,  including  the  7-in.  floor  or  roof  slabs, 
which  are  carried  by  the  girders  without  inter- 
mediate support.  Each  girder  is  reinforced  with 
one  V/i-'m.  and  five  15/2-in.  rods  placed  near  the 
lower  surface.  Each  rod  is  20  ft.  long,  including 
a  4-in.  right-angle  bed  at  each  end.  Three  rods 
are  tied  into  the  column  at  one  end  of  the  girder 
and  the  other  three  rods  are  fixed  in  the  column 
at  the  opposite  end.  The  reinforcement  near 
each  end  is  therefore  only  half  as  much  as  that 
in  the  central  three-quarters  where  the  rods  lap 
over.  Each  girder  is  also  reinforced  with  four 
54-in.  additional  rods  disposed  in  the  upper  half 
of  the  girder,  as  shown  in  an  accompanying 
cross-section.  These  rods,  however,  serve  more 
as  a  support  for  the  stirrups  and  floor  slab  rods 
during  construction  than  as   reinforcement 

The  wall  girder  below  the  roof  slab  forms  the 
basis  of  an  ornamental  entablature,  the  upper 
part  of  the  girder  being  built  out  roughly  to 
form  the  corona  of  the  cornice.  This  extension 
is  reinforced  with  brackets  made  of  J^-in.  rods 
and  placed  on  12-in.  centers.  These  brackets 
and  the  forms  for  the  girders  are  shown,  ready 
for  the  placing  of  the  concrete,  in  an  accompany- 
ing picture,  in  which  may  also  be  seen  the  wooden 


windows  under  the  mansard  roof.  It  is  145x50  ft 
and  contains  about  sixty  guest  rooms.  In  each  of 
these  stories  there  is  a  longitudinal  central  corri- 
dor 6  ft  4  in.  wide  along  each  side  of  which  are 
arranged  the  bathrooms  and  closets  with  their 
accompanying  chambers,  as  shown  in  a  partial 
floor  plan,  which  also  indicates  the  general  spac- 
ing of  the  columns. 

In  the  upper  stories  practically  all  the  col- 
umns are  enclosed  with  the  walls,  their  sections 
being  rectangular,  square,  L,  or  T-shaped  or 
cruciform,  depending  on  the  walls  intersecting 
at  a  particular  column.  All  the  basement  interior 
columns  are  octagonal  and  each  is  reinforced 
with  four  yi-'m.  rods  spirally  wound  with  3/16- 
in.  wire  on  about  a  4-in.  pitch.  Above  the  maia 
floor  the  outer  lines  of  interior  columns  become 
cruciform  and  those  along  the  corridors  become 
square.  The  latter  are  in  the  pipe  ducts  or  clos- 
ets and  do  not  form  unsightly  corners  in  the 
rooms.  Above  the  basement,  hoops  of  j4-if- 
steel  on  12-in.  centers  are  used  instead  of  the 
spiral  winding.  The  arrangement  of  the  rein- 
forcement in  making  the  transition  from  the  oc- 
tagonal to  the  cruciform  section  is  shown  in  an 
accompanying  sketch.  In  designing  the  columns 
500  lb.  was  taken  as  the  maximum  allowable 
working  stress   in   the   concrete. 

The  floor  slabs  are  4  in.  thick  and  are  attached 
to  the  wall  girders  and  to  longitudinal  girders 
extending  along  the  four  lines  of  interior  col- 
umns. In  the  chambers  the  slabs  are  reinforced 
by  longitudinal  and  transverse  yl-'m.  rods  on 
6-in.  centers  in  each  direction.  The  corridor 
floors  are  reinforced  with  Yi-m.  transverse  rods 
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on  6-in.  centers  and  every  third  rod  extends 
through  to  the  inside  chamber  walls  to  provide  re- 
inforcement for  the  floors  of  the  bathrooms,  hall- 
ways and  closets.  The  interior  floor  girders  are 
5x14  in.,  not  including  the  floor  slab,  and  each 
is  reinforced  near  its  lower  surface  between  col- 
umns with  two  i-in.  rods.  Extending  through 
each  column  and  into  the  girders  near  the  up- 
per surface  of  the  floor  slab  are  two  l-in.  rods 
about  T^/i  ft.  long.  Stirrups  of  54-in-  round  steel 
are  used  to  tie  the  upper  and  lower  rods  to- 
gether. 


They  are  dumped  by  an  automatic  device,  which 
trips  the  side-door  catches,  allowing  the  gravel 
to  fall  to  a  pile  from  which  the  supply  for  the 
casino  is  taken  in  wheelbarrows.  The  supply 
for  the  other  buildings  is  dumped  from  the  cars 
into  chutes  through  which  it  flows  into  dump 
carts.  This  hoisting  engine  is  also  used  on  the 
pile  driver  for  the  sea-wall,  a  supply  of  gravel 
being  accumulated  in  advance  sufficient  to  serve 
the  work  while  the  engine  is  not  available  for 
hoisting.  The  costs  of  material  and  handling 
are  thus  reduced  to  a  minimum. 


Cornice  Brackets  in  Wall  Girder  of  the  Casino. 


engine  through  a  friction  clutch  and  drum.  A 
similar  equipment  is  used  at  the  east  hotel  wing. 
The  concrete  for  the  sea  wall  is  mixed  in  the 
Ransome  mixer  at  the  casino  and  delivered  to 
wheelbarrows  on  the  main  floor.  It  is  then 
wheeled  out  on  the  upper  terrace  and  dumped 
through  chutes  into  the  wall  forms.  Beyond  the 
ends  of  the  casino  a  trestleway  has  been  built 
at  the  same  level  as  the  upper  terrace,  on  which 
the  wheelbarrows  are  run  out. 

In  erecting  the  two  buildings  now  under  con- 
.struction  the  column  forms  in  each  story  have 
been  set  up  and  filled  before  the  girder  and  floor 
centering  for  the  floor  above  was  put  in  position. 
This  has  been  done  so  that  the  girder  reinforc- 
ing rods  at  the  top  of  the  columns  would  not  im- 
pede the  ready  flow  of  concrete  into  the  form. 
In  the  hotel  the  columns  in  the  three  upper  stories 
have  the  same  lengths  from  the  floor  surface 
to  the  bottom  of  the  girders  above.  This  makes 
the  same  column  forms  available  for  each  floor. 
The  column  forms  end  at  the  bottom  of  the 
girders  and  in  framing  the  latter  special  pieces 
are  cut  and  used  as  needed.  All  the  forms  arc 
built  on  the  work  in  a  fully  equipped   shop. 

The  reinforcement  of  the  chapiber  floor  slabs 
in  the  hotel  wing  consists  of  a  double  series  of 
rods  which  were  formed  into  mats  of  the  proper 
size  on  a  square  wooden  frame,  the  side  pieces 
of  which  were  notched  to  insure  the  proper  spac- 
ing of  the  rods  and  facilitate  the  work.  The 
intersections  on  all  four  sides  were  securely  tied 
with  wire  and  the  mats  put  aside  to  be  hoisted 
to  the  floor  and  placed  where  needed.  The  first 
floor  of  the  hotel  wing,  just  before  the  placing 
of  concrete  was  begun,  is  shown  in  an  accom- 
panying illustration  which  also  indicates  the  ar- 
rangement of  the  wheelbarrow  runways  and  the 
pflsition  of  the  elevator. 


The  8x2i-in.  wall  girders  at  the  sides  and  ends 
of  the  building  form  the  basis  for  applied  ce- 
ment ornament  of  the  general  form  shown  in  an 
accompanying  cross-section.  These  girders  are 
not  designed  primarily  to  carry  the  curtain  walls, 
as  the  latter  are  built  in  solidly  and  their  weight 
is  transmitted  to  the  concrete  basement  and 
foundation  wall,  but  they  act  as  floor  girders, 
window  lintels  and  building  ties  combined. 

The  garage  as  completed  will  be  a  274x47-^.,  2- 
story  reinforced  concrete  structure,  but  only  one 
story  is  to  be  erected  at  present.  Except  for 
some  small  rooms  at  each  end  the  entire  floor 
area  will  be  available  for  the  storage  of  auto- 
mobiles. There  are  two  lines  of  I2xi2-in.  in- 
terior wall  columns,  placed  lOj/i  ft.  from  the 
nearest  sidewall  and  spaced  on  17-ft.  centers 
longitudinally.  The  6-in.  second  floor  slab  is 
carried  by  transverse  girders  12  in.  wide  and 
24  in.  deep,  not  including  the  floor  slab.  In  de- 
signing this  floor  system  it  was  assumed  that  the 
attachments  at  the  ends  of  these  girders  and  at 
their  intersections  with  the  interior  columns 
were  fixed,  thus  making  the  resisting  moment 
of  the  wall  and  interior  columns  a  factor  in 
the  support  of  the  floor  load.  The  arrangement 
of  the  reinforcing  rods  in  these  girders  is  shown 
in  an  accompanying  sketch. 

The  concrete  used  in  the  structural  work  in 
all  the  buildings  is  made  of  Atlas  Portland  ce- 
ment and  unscreened  beach  gravel  and  is  equiva- 
lent to  about  a  1:2:4:  mixture.  The  cement  is 
delivered  in  lighters  at  a  dock  about  a  piile  and 
a  half  from  the  work  and  is  hauled  the  remain- 
ing distance  in  wagons.  The  gravel  is  piled  up 
on  the  beach  in  front  of  the  casino  with  two- 
horse  drag  scrapers,  when  the  tide  is  low,  and  is 
shoveled  into  two  i-yd.  side-dump  skip  cars, 
which  are  hauled  to  the  top  of  the  bank  on  a 
double-track  trestle  incline  by  a  Lidgerwood 
double-drum  hoisting  engine.  At  the  top  of  the 
incline  the  cars  are  about  15  ft.  above  the  ground. 


First   Floor   of    Hotel    Ready   for   Concrete. 


The  'concrete  for  the  casino  is  prepared  in 
a  Ransome  mixer  placed  in  the  basement  riear 
the  center  of  the  south  side  of  the  building  with 
its  hopper  at  the  level  of  the  main  floor.  It  is 
driven  by  a  New  York  Safety  Steam  Power  Co. 
engine,  supplied  with  steam  by  a  vertical  boiler 
some  distance  from  the  building.  The  mixer 
delivers  into  a  dumping  bucket  elevator  in  the 
stair  shaft  which  in  turn  delivers  on  each  floor 
to  a  hopper  from  which  wheelbarrows  may  be 
filled.     The   elevator   is   operated   by   the   mixer 


The  cement  ornament  used  on  these  buildings 
is  formed  in  two  ways.  Balusters,  hand-rails, 
columns,  door-sills,  dentils  and  similar  pieces 
are  cast  in  wooden  molds  made  in  the  carpen- 
ter shop  on  the  grounds.  For  this  work  a  i  :3 
mixture  of  Atlas  Portland  cement  and  beach 
sand  is  used,  mixed  about  as  dry  as  molding 
sand.  It  has  been  found  that  better  results  are 
secured  if  the  mixture  is  allowed  to  take  a  slight 
initial  set  and  is  then  retempered  before  being 
placed  in  the  molds.     This  seems  to  prevent  the 


i88 


THE    ENGINEERING    RECORD. 


Vol.  56,  No.  7. 


appearance  of  fine  h:Vr  cracks  and  apparently 
in  no  way  lessens  the  j)ermanency  of  the  work. 
The  mixture  is  thoroughly  rammed  into  the  mold 
with  ordinary  wedge-shaped  wooden  molders' 
tampers.  The  casting  is  taken  from  the  mold  as 
soon  as  practicable  and  any  broken  corners  or 
other  imperfections  are  repaired  with  fresh  mor- 
tar, carefully  tamped  into  place  and  formed.  In 
making  the  molds  the  carpenters  work  from 
full-size  drawings  provided  by  the  architects. 

Cornice  and  interior  moldings  of  cement  are 
formed  with  a  screed  in  a  manner  similar  to 
that  generally  used  in  forming  plaster  moldings. 
The  rough  concrete  surface  is  first  prepared  by 
washing  it  thoroughly  and  dusting  it  while  wet 
with  a  1  :i  mixture  of  very  fine  sand  and  cement, 
which  is  then  rubbed  in  with  an  ordinary  cal- 
camine  brush.  A  thin  coat  of  a  1 :3  mortar, 
mixed  rather  dry,  is  then  worked  on  with  a 
trowel.  The  ornament  is  then  built  up  in  yi-in. 
layers,  a  metal-faced  screed,  running  on  wooden 
guide  strips  being  used  to  form  the  desired  mold- 
ing. Each  layer  of  mortar  is  allowed  to  set  3 
or  4  hr.  before  another  is  applied. 

False  floor  girders,  which  have  been  liber- 
aUy  used  to  divide  the  restaurant  and  cafe  ceil- 


Section  at  Center  of  Casino  Girder. 
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Wall  Girder  and  Cornice  of  Casino. 


a  draftsman  in  the  office  of  the  architects,  and 
besides,  secured  for  the  owners  a  superintend- 
ent whose  ability  he  could  guarantee,  who  has 
had  charge  of  all  the  execution.  By  this  means 
large  economies  were  secured  in  the  design, 
jointly  and  simultaneously  developed  by  the  en- 
gineer and  architect,  along  economic  and  artistic 
lines,  respectively.  In  the  same  manner,  econo- 
mies in  construction  have  been  practiced  by  the 
engineer  and  owners  working  together  so  that 
the  actual  unit  costs  are  said  to  be  phenome- 
nally low.  If  it  had  not  been  for  the  rigor  of 
the  past  winter  and  the  exposed  site  of  the  work, 
the  progress  would  have  been  even  better  and 
the  costs  still  lower.  It  may  be  noted  that  the 
methods  herein  followed  ace  one  solution  of  the 
difficulty  usually  encountered  when  reinforced 
concrete  contractors  are  allowed  to.  submit  bids 
on  their  own  designs.  Even  had  the  owners 
decided  to  erect  the  work  by  contract  the  same 
method  of  design  would  have  been  advantageous. 
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Part  of  Upper  Floor  of  Hotel. 
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Reinforcement  of  Columns  and  Girders  of  Garage. 


Section  of  Hotel   Wall. 


ings  ^nto  panels,  are  formed  of  cement  mortar 
laid  on  expanded  metal  strips  bent  to  shape  over 
strap-iron  brackets  bolted  to  the  ceiling  with 
small  wagon  bolts,'  the  heads  of  which  are  em- 
bedded  in   the   ceiling   concrete. 

A  rather  interesting  method  was  followed  in 
the  design  and  execmion  of  this  job  in  that  the 
consulting  engineer  did  most  of  his  work  through 


-Messrs.  Bustanoby  Bros.,  proprietors  of  the 
Cafe  des  Beaux-Arts,  New  York  City,  are  the 
builders  and  owners  of  the  structures  described. 
Messrs.  Delano  &  Aldrich  and  Maurice  Prevot 
are  the  architects,  and  Mr.  E.  P.  Goodrich  is  the 
consulting  engineer  for  the  design  and  execution 
of  the  reinforced  concrete  work.  All  the  details 
of  the  construction   work   have   been   under   the 


supervision  of  Mr.  Edward  Mahl,  superintendent. 


An  Important  Correctio.n  should  be  made  ii> 
the  ciiscussion  of  the  Quebec  bridge  printed  last 
week.  The  center  post  carries  less  than  one- 
fourth  of  the  entire  shear  of  the  cantilever  and 
anchor  arms,  according  to  Mr.  Theodore  Cooper,, 
instead  of  all  of  it,  as  stated. 


August  17,  1907. 
Highway  Work  in  Allegheny  County,  Pa. 


Allegheny  County,  Pa.,  has  now  under  con- 
struction 60  miles  of  macadam  road,  which  when 
completed  will  bring  the  total  of  the  county's 
hard  roads  up  to  275  miles.  The  road  work 
of  the  county  since  1897  has  been  under  the 
so-called  Flinn  Act,  passed  by  the  Pennsylvania 
legislature  in  1895,  which  authorizes  any  county 
to  take  over  from  the  townships  such  roads  as  it 
intends  to  improve,  these  roads  then  becoming 
county  roads  to  be  maintained  thereafter  with- 
out expense  to  the  township. 

The  county  has  an  area  of  750  sq.  miles  of 
rough  picturesque  country,  cut  by  deep  valleys 
carrying  streams  to  the  three  large  rivers,  the 
Allegheny,  the  Monongahela  and  the  Ohio,  which 
meet  at  Pittsburg,  the  geographical,  as  well  as 
commercial  center  of  the  county.  The  topog- 
raphy has  naturally  made  road  construction  quite 
costly,  and  at  the  same  time  has  intensified  the 
demand  for  road  improvement.  Heavy  land- 
slides are  a  common  occurrence,  and  protection 
from  streams  has  proved  a  costly  item  because 
.  of  the  great  number  of  runs,  most  of  which  are 
torrents  in  time  of  high  water. 

The  Road   Department  was  organized  in   1897 
under  the  Act  above  referred  to,  and  since  that 
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8  m.  deep,  not  exceeding  4  in.  in  width  at  the 
top  and  from  6  to  16  in.  long.  They  are  laid 
by  hand  with  their  broadest  edges  down,  and 
longest  side  across  the  road.  Not  less  than  10 
per  cent,  of  these  stones  may  be  under  7  in.  in 
depth.  The  stones  are  laid  to  break  joints,  and 
are  bound  in  place  by  inserting  and  driving  down' 
wherever  possible  stones  of  proper  size  and 
shape  to  wedge  in  solidly.  All  projecting  points 
of  the  top  surface  are  broken  off  with  a  hammer 
and  driven  into  the  spaces  not  already  filled 
by  the  process  of  wedging.  Wedging  stones 
are  driven  until  the  foundation  is  to  grade  and 
8  in.  thick.  The  foundation  is  then  rolled  with  a 
roller  weighing  not  less  than  10  tons,  until  the 
whole  mass  is  thoroughly  bedded  into  the  earth 
subgrade,  and  the  top  is  4  in.  below  the  finished 
grade  at  all  points. 

When  the  sub-grade  is  on  shale  instead  of  the 
telford  foundation  just  described,  a  layer  with  a 
finished  depth  of  6  to  8  in.  made  with  stone 
that  will  pass  through  a  3H-in.  ring,  and  will  not 
pass  through  a  2^-in.  ring,  is  used.  This  layer  is 
likewise  compacted  with  a  lo-ton  or  heavier  roll- 
er. The  stone  used  is  that  found  convenient  to 
the  work,  generally  limestone  or  Ligonier  stone. 

The  surfacing  consists  of  two  layers  of  stone, 
with  sometimes  a  finishing  coat  of  crusher  dust. 


Cards  from  Recording  Pocket  Aneroid  Barometer. 


date  has  improved  215  miles  of  road.  In  addition 
to  maintaining  these  roads  it  also  maintains  24 
miles  of  plank  roads,  which  were  purchased  from 
corporations  that  had  operated  them  on  a  toll 
basis.  These  will  be  maintained  as  they  are  until 
they  are  changed  to  macadamized  roads.  The 
earth  roads  still  remain  under  the  township  au- 
thorities, the  Road  Department  concerning  it- 
self entirely  with  hard  roads.  The  total  length 
of  roads  of  all  descriptions  in  the  county  is  1,766 
miles. 

The  present  development  contemplates  the  ex- 
penditure of  about  $1,000,000  per  year.  The  main 
roads  radiating  from  Pittsburg  are  first  improved, 
and  when  this  work  is  completed  connecting  lines 
will  be  taken  up,  though  where  the  latter  are 
very  important  they  are  taken  up  at  the  same 
time  as  the  other  improvement.  A  county  road 
tax  and  bond  issue  furnish  the  funds  for  the 
wofk.  ' 

/'^The  improved  roads  are  built  with  a  telford 
foundation  and  have  a  width  of  stone  of  16  ft., 
and  a  width  between  slope  lines  of  bank  of  24  ft. 
The  width  of  stone,  16  ft.,  allows  of  the  passage 
of  two  vehicles  abreast  without  crowding  either 
one   off   the   hard   surface. 

In  improving  an  old  road  grades  are  revised, 
cutting  the  sharp  hills  and  filling  deep  hollows. 
The  sub-grade  is  rolled  with  a  steam  roller 
weighing  not  less  than  10  tons,  and  all  result- 
ing depressions  are  filled,  and  the  surface  again 
rolled  till  it  is  even  and  compact.  Shoulders  are 
left  on  each  side  of  the  sub-grade  and  ample 
provision  made  for  drainage  through  them. 
Where  the  existing  soil  is  of  such  character  that 
it  must  be  removed,  the  surface  is  brought  to 
the  proper  level  with  good  material.  Upon  the 
sub-grade  is  laid  a  telford  foundation  of  stones 


The  first  surfacing  layer  is  2  in.  thick  when 
consolidated  and  is  made  of  stones  that  will 
pass  a  2j^-in.  ring,  and  not  pass  a  2-in.  ring. 
After  this  has  been  rolled  solid  a  second  layer 
with  a  finished  thickness  of  2  in.  is  added.  It 
consists  of  broken  stone  which  will  pass  a  lyi- 
in.  ring,  but  will  not  pass  a  ^-in.  ring,  to  which 
may  be  added  a  proportionate  amount  of  screen- 
ings, free  from  dust,  that  will  pass  a  Y^-'m.  ring, 
and  not  a  Y^-in.  ring.  This  last  course  is  thor- 
oughly rolled  until  the  surface  is  even  and  at  the 
finished  grade.  When  a  binder  course  of  crush- 
er dust  is  used,  it  is  thoroughly  sprinkled  and 
rolled  until  the  mud  flushes  to  the  surface,  and 
until  the  passage  of  the  roller  causes  no  wave 
in  the  surface.  The  surface  of  the  berms  be- 
tween the  broken  stone  and  the  gutters  is  fin- 
ished with  clay  or  good  earth  and  then  rolled. 
In  many  places  it  is  necessary  to  pave  the  gut- 
ters or  open  ditches,  on  either  side  of  the  road, 
and  for  this  work  a  foundation  of  3  in.  of  ram- 
med gravel  is  used.  Upon  the  gravel  is  placed 
a  layer  of  bedding  sand  or  gravel  of  sufficient 
depth  to  bring  the  gutter  stones  which  will  be 
rammed  in  to  it  to  the  proper  grade.  The  pav- 
ing stones  are  of  roughly  squared  rubble,  at  least 
8  in.  in  depth,  set  on  edge,  and  the  interstices 
between  them  are  filled  with  sand. 

At  the  same  time  the  road  is  improved,  fences 
on  embankments,  and  watering  troughs  are  con- 
structed. The  latter  are  placed  at  all  springs  and 
water  courses. 

The  maintenance  work  on  roads  already  im- 
proved is  carried  out  systematically,  the  work  be- 
ing blocked  out  at  the  beginning  of  each  year. 
The  broken  stone  for  resurfacing  is  bought  by 
contract  and  hauled  by  contractors  to  the  point  of 
application  on  a  tonnage  basis.     Six  lo-ton  roll- 
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ers  are  owned  by  the  department  and  used  con- 
stantly in  maintenance  work. 

The  Road  Department  is  under  the  direction 
of  Mr.  George  T.  Barnsley,  chief  road  engi- 
neer of  Allegheny   County. 


Letters  to  the  Editor. 


Pocket  Barometer  RecoAds. 
Sir:  You  may  be  interested  in  the  sheets  in- 
closed,  being  the  record  of  a  pocket  aneroid 
barometer.  I  have  had  this  a  little  less  than  a 
year,  and  have  traveled  with  it  many  thousands 
of  miles,  and  across  the  United  States,  both  east 
and  west  and  north  and  south,  and  over  the 
Rockies  many  times,  and  to  the  tops  of  some  of 
our  highest  peaks.  The  inclosed  sheets  represent 
the  record  over  a  portion  of  the  Canadian  Pa- 
cific, of  the  Oregon  Short  Line  and  the  Union 
Pacific  railroads  from  Calgary  in  Alberta,  via 
Spokane  to  Butte,  Granger  and  Denver. 

I  find  the  instrument  reliable  within  its  limit 
of  accuracy.  The  elevations  on  the  present 
sheets  should  be  increased  by  about  1,000  ft.  You 
will  see  that  they  show  a  fairly  accurate  profile 
of  the  roads  traversed.  The  horizontal  dis- 
tance is  a  function  of  the  speed  and  consequently 
the  profile  is  not  to  the  same  horizontal  scale 
unless  the  speed  is  uniform.  It  serves,  however, 
as  an  interesting  record  for  reconnaissance. 

The  instrument  consists  of  a  small  aneroid 
barometer  with  a  pen  something  on  the  plan  of 
the  Richard  recording  instruments,  the  whole  case 
being  about  3J^x4J^  and  lJ4  in.  thick.  The  thing 
which  makes  it  a  success  in  railroad  riding,  walk- 
ing and  horseback  riding,  is  the  idea  conceived 
by  the  maker  of  keeping  the  pen  from  the  paper 
except  at  intervals  of  about  two  minutes.  It 
then  touches  the  paper  for  a  short  instant  and 
is  withdrawn,  but  without  giving  time  for  a  long 
line. 

I  have  carried  the  instrument  on  foot,  on  horse- 
back, in  my  pocket  and  in  all  ways,  without  trou- 
ble in  the  fecord.  Once  in  climbing  a  mountain, 
I  slipped,  fell  down  and  rolled  over,  but  with- 
out any  effect  upon  the  record.  Should  a  jump 
take  place  at  just  the  instant  when  the  pen 
touches  the  paper  then,  of  course,  there  would 
be  a  long  line  at  right  angles  to  the  trace.  When 
the  descent  or  ascent  is  fast,  the  dots  may  not 
form  a  connecting  line,  as  is  shown  in  the  pass- 
ing of  the  hill  near  Cheyenne.  This  particular 
record  included  the  crossing  of  the  Rockies  four 
different  times.  First  at  the  Crow's  Nest  Pass 
on  the  Canadian  Pacific,  second,  on  the  Northern 
Pacific  some  distance  west  of  Butte,  the  third,  on 
the  Oregon  Short  Line  east  of  Butte,  and  the' 
fourth  on  the  Union  Pacific  at  Sherman  Hill 
west   of  Cheyenne. 

Yours  very  truly, 
Fort  Collins,  Colo.  L.  G.  Carpenter. 


Concrete  Slab  Formulas. 
Sir:  In  your  issue  of  Aug.  3,  page  131,  you  give 
prominence  to  a  solution  of  the  flat  slab  in  rein- 
forced concrete  given  by  Prof.  W.  C.  Unwin. 
It  seems  to  me  that  the  solution  is  one  open 
to  question.  Prof.  Unwin  starts  with  the  asser- 
tion that  a  flat  square  slab  supported  on  all 
four  sides  fractures  along  a  diagonal.  Assuming 
that  the  bending  moment  is  greatest  along  the 
diagonal  of  a  rectangular  slab  a  formula  is  de- 
rived for  the  magnitude  of  this  bending  moment, 
which  is  naturally  a  mathematical  certainty,  just 
as  the  bending  moment  along  the  diameter  of 
a  circular  plate  is  a  mathematical  certainty.  But 
the  variation  of  intensity  of  this  moment  along 
the  diagonal  is  entirely  ignored,  or  rather  the 
intensity  is  taken  to  be  constant.  There  is  just 
as  much  error  in  taking  the  intensity  of  this 
moment  as  uniform  along  the  diagonal  of  a  rec- 
tangle as  there  is  in  taking  the  intensity  of  the 
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bending  moment  along  the  diameter  of  a  flat  cir- 
cular plate  as  uniform.  It  may  be  quite  true  that 
a  flat  slab,  either  square  or  rectangular,  supported 
on  four  sides,  will  break  on  a  diagonal  line.  This 
is  proof  of  one  thing,  namely,  that  the  greatest 
intensity  of  bending  moment  is  at  the  center 
of  the  slab;  for,  as  both  diagonals  are  identical- 
ly conditioned,  either  may  be  the  one  to  fail, 
and  their  only  common  point  is  the  center  of 
the  slab.  It  is  not  conceivable  that  the  same 
intensity  of  bending  moment  extends  clear  to  the 
comer  of  the  slab.  A  crack  once  started  in  a 
diagonal  direction  would  naturally  extend  into 
the  comer  and  even  over  the  support,  merely 
on  account  of  the  brittleness  of  the  material. 
This  would  be  no  evidence  of  a  constant  intensity 
of  bending  moment  along  the  fracture.  A  crack 
once  started  in  a  brittle  substance  can  be  extend- 
ed without  the  exertion  of  as  much  force  as  is 
required  to  start  it 

On  the  same  page  of  your  issue  the  report 
quoted  refers  to  flat  plate  theories  as  being  ap- 
plicable to  reinforced  concrete.  These  flat  plate 
theories  are  worked  out  for  steel  plates,  where 
the  strength  in  both  tension  and  compression 
is  the  same  in  all  directions,  and  the  extreme 
fibre  stress  at  both  top  and  bottom  of  the  plate 
is  found  to  be  the  same  in  all  directions  at  the 
center.  Furthermore,  in  Grashofs  formula  the 
true  extreme  fibre  stress  is  not  given,  as  in  the 
case  of  beams,  but  it  is  throttled  by  a  coefficient 
(Poisson's  ratio).  How  can  a  fictitious  extreme 
fiber  stress  in  all  directions  be  converted  into 
actual  stress  in  steel  reinforcing  rods  in  two  di- 
rections? Advocates  of  Grashofs  formula  do 
not  seem  to  have  answered  this  question.  They 
further  do  not  make  it  clear  why  it  should  be 
necessary  to  pass  through  the  labyrinth  of  the 
flat  plate  theory  and  through  the  loop  of  Pois- 
son's ratio  (and  out  again)  in  order  to  solve  a 
flat  plate  in  reinforced  concrete,  a  material  not 
at  all  contemplated  in  Grashofs  formula. 

Yours  very  truly,  Edward  Godfrey. 

Monongahela   Bank  Building,   Pittsburg. 


Comparison  of  Various  Piles. 
Sis:  In  designing  the  foundations  of  a  build- 
ing, the  first  and  most  important  point  to  ascer- 
tain is  the  condition  of  the  ground  on  the  pro- 
posed site.  It  is  not  only  necessary  to  learn 
the  nature  of  the  ground  on  the  surface  but 
the  nature  of  the  underlying  strata  must  be  de- 
termined. It  often  happens  that  while  the  up- 
I)cr' ground  may  be  firm  and  compact  enough  in 
itself  to  carry  the  required  loads,  yet  the  under- 
lying strata  are  of  such  a  nature,  mud,  quick- 
sand, etc.,  that  the  application  of  any  load  would 
cause  the  upper  stratum  to  settle  seriously,  there- 
by causing  damage  to  the  Luilding.  Or  it  may 
be  that  the  upper  ground  is  of  no  account  at  all 
for  load  carrying  purposes,  mud,  swampy  ground, 
etc.,  making  it  necessary  to  support  the  loads 
on  some  firmer  stratum  of  earth  found  at  some 
distance  below  the  surface.  In  any  such  case, 
foundations  are  designed  which  are  intended  to 
transmit  the  loads  of  the  building  to  firm  and 
reliable  ground,  whatever  distance  that  ground 
may  be  located  below  the  surface  of  the  earth. 
Sometimes  it  is  found  most  expedient  to  use 
deep  footings  and  heavy  piers,  going  through  the 
poor  ground  and  resting  on  the  good  ground  un- 
derneath. In  other  cases,  principally  from  the 
standpoint  of  economy,  piles,  either  of  wood, 
iron  or  concrete,  and  of  various  sizes,  are  used 
for  transmitting  the  loads  through  the  poor  earth 
to  the  firmer  stratum  underneath.  These  piles 
depend  in  a  great  measure  for  their  support  on 
the  surrounding  earth,  and  due  to  the  friction 
between  the  sides  of  the  piles  and  the  earth,  a 
great  part  of  the  load  is  taken  up  by  the  sur- 
rounding ground  before  the  point  is  reached.  It 
will  be  seen  therefore  that  in  using  piles,  a  cer- 


tain amount  of  dependence  must  be  placed  on 
the  upper  ground,  inasmuch  as  it  carries  a  cer 
tain  portion  of  the  load,  the  amount  depending 
on  the  firmness  of  the  ground. 

Were  it  certain  that  the  upper  earth  would  al- 
ways remain  the  same,  the  risk  involved  would 
be  small,  but  there  are  certain  points  which 
make  such  a  possibility  uncertain.  Very  often 
piles  are  driven  before  any  excavations  are 
made,  so  that  after  the  earth  has  been  removed 
from  around  the  tops  of  the  piles  for  the  capping, 
a  certain  amount  of  carrying  capacity  has  been 
taken  away  from  them.  This,  however,  does  not 
change  the  loads  the  piles  have  to  carry.  The 
lowering  of  the  water  level,  due  to  drainage  into 
nearby  sewers  or  others  reasons,  will  allow  the 
tops  of  wood  piles  to  rot,  thereby  rendering  the 
proper  transmission  of  the  loads  imperfect,  some- 
times causing  serious  settlement  of,  and  conse- 
quent damage  to,  the  building  resting  on  the  piles. 
Again,  excavation  near  the  building  may  destroy 
the  supporting  power  of  the  surrounding  earth, 
thereby  causing  the  piles  to  settle,  because  part 
of   the    supporting    surface    is    rendered    useless. 


Fig.  1,  Load  Distribution  by  Friction. 

All  of  these  points  must  be  considered  in  choos- 
ing the  kind  of  foundation  to  be  used  for  the 
building.  The  ideal  pile  would  be  one  that  trans- 
mitted the  entire  load  to  the  firm  and  reliable 
ground,  wherever  that  soil  might  be,  placing  no 
dependence  on  the  poor  ground  through  which  it 
passes.  There  are  no  piles  made  which  exactly 
fulfill  these  conditions,  but  it  should  be  a  mat- 
ter of  interest  to  everybody  to  find  out  which 
pile    most    nearly    fulfills    them. 

There  are  on  the  market,  at  present,  practically 
only  three  styles  of  piles,  the  ordinary  wooden 
pile,  the  tapered  concrete  pile,  either  molded 
before  driving  or  made  in  place,  and  the  cylin- 
drical concrete  pile. 

For  the  purpose  of  comparing  these  piles  let 
us  assume  ground  conditions  which  will  bring  out 
the  largest  number  of  good  points  of  each  sys- 
tem, making  the  comparison  as  fair  as  possible 
to  all  concerned.  Assume  that  the  ground  is  of 
such  a  firm  and  compact  nature  that  one  square 
foot  of  pile  surface  at  the  butt  of  the  pile  will 
develop  a  carrying  capacity  of  0.35  ton,  increas- 
ing uniformly  to  0.7  ton  per  square  foot  of  pile 
surface  at  the  point  of  the  pile.  Assume  each 
pile  to  have  been  driven  25  ft.  into  this  ground. 
Also  assume  the  ultimate  friction  of  the  con- 
crete and  wood  against  earth  to  be  the  same, 
and  neglect  the  end  bearing  values  of  the  piles. 
Then  we  have  the  superficial  area  for  one  lineal 
foot  of  pile  at  the  butt  and  at  the  point  for 
each  pile  to  be  as  follows : 

Pile  I.  II.  III. 

Butt    4.71  4.2  3.14 

Point  2.1  4.2  I.S7 


Multiplying  these  areas  by  the  unit  loads  for 
the  butts  and  points  of  the  piles  and  scaling 
them  off  as  shown  in  Fig.  i,  and  connecting 
the  upper  points  with  the  lower  points,  diagrams 
are  obtained  which  show  not  only  the  total  loads 
carried  due  to  superiicial  friction  by  the  piles  but 
also  how  the  loads  are  transmitted  to  the  sur- 
rounding earth.  Fig.  2  shows  this  more  in  de- 
tail and  also  gives  a  table  of  loads  carried  by 
each  lineal  foot  of  pile  as  scaled  from  the  dia- 
gram. 

The  diagram  of  pile  I  shows  that  a  slightly 
greater  load  is  transmitted  to  the  surrounding 
ground  at  the  butt  of  the  pile  than  at  the  point. 
In  other  words,  the  very  reason  for  the  use  of 
piles  is  defeated  by  placing  over  half  the  load 
on  the  poor  upper  earth.  The  diagram  for  pile 
III.  shows  that  the  loads  are  very  uniformly  dis- 
tributed to  the  surrounding  ground  for  the  whole 
length  of  the  pile,  which  is  little  better  than 
pile  I.  The  diagram  for  pile  II.,  however,  shows 
that  small  reliance  has  been  placed  on  the  car- 
rying capacity  of  the  upper  earth,  and  that  by 
far  the  greater  part  of  the  load  is  transmitted 
to  the  ground  around  the  bottom  of  the  pile.  In 
other  words,  it  shows  that  as  the  carrying  cap- 
acity  of   the  .  earth   increased,   the  pile  placed   a 
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Fig.  2,  Capacity  of  Piles  per  Foot. 

greater  load  on  it,  thereby  developing  the  power 
of  the  ground  in  a  rational  and  logical  manner. 
Pile  I.  places  the  greatest  load  where  the  earth 
is  weakest  and  reduces  the  load  as  the  soil  be- 
comes   stronger. 

Aside  from  this  it  will  be  noticed  in  summing 
up  the  loads  carried  by  the  various  piles  per  lineal 
foot  that  pile  III.  carries  the  smallest  load,  pile 

I.  next,  and  that  pile  II.  will  carry  more  than 
twice  the  load  of  pile  III.,  and  over  half  again 
as  much  as  pile  I.  In  all  this  discussion  the 
end  bearing  of  the  piles  has  been  neglected.  To 
look  at  this  point  for  a  moment,  it  will  be  noticed 
that  pile  I.  has  an  end  bearing  of  0.34  sq.  ft., 
pile  II.  an  end  bearing  of  1.4  sq.  ft.  and  pile 
III.  has  an  end  bearing  of  0.2  sq.  ft.,  or,  in  other 
words,  pile  II.  has  an  end  bearing  equal  to  four 
times  that  of  pile  I.  and  seven  times  that  of  pile 
III.  Assuming  in  the  soil  discussed  above  that 
the  end  bearing  will  develop  5  tons  per  square 
foot,    then    pile    I.    will    develop    1.7s    tons,    pile 

II.  7.0  tons,  and  pile  III.  i.o  ton. 
Boston,  Mass.  Thomas  MacKellar. 


The  Galveston,  Tex'.,  Causeway  which  it  is 
proposed  to  construct  as  a  highway  and  railway 
structure  from  the  mainland  to  the  island  on 
which  the  city  stands  will  be  nearly  two  miles 
long,  according  to  present  plans.  About  8,000 
ft.  will  be  a  causeway  with  a  so-ft.  width  for 
steam  railways,  15  ft.  for  interurban  railway, 
and  35  ft.  for  highway.  The  bridge  is  2,000 
ft.  long  and  63  ft.  wide,  consisting  of  a  series 
of  reinforced  concrete  arches,  and  a  lift  span  of 
100  ft.  clear  width. 
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A  Notable  Power  Transmission. 


In  these  days  it  is  unusual  to  find  a  power 
trasmission  plant  which  includes  startling  features 
of  novelty,  and  it  is  therefore  interesting  to  note 
in  the  Kern  River  No.  i  plant  of  the  Los  An- 
geles Edison  Co.  engineering  of  an  exceptionally 
advanced  type.  This  plant  was  described  in  the 
last  two  issues  of  this  journal.  The  Los  Angeles 
legion  was  the  scene  of  the  earliest  work  on  this 
conti.nent  in  modern  power  transmission  and  the 
engineers  of  the  Coast  have  consistently  kept  on 
the  firing  line  of  progress  ever  since.    The  first 
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plants  of  the  Los  Angeles  Edison  Co.  were  in 
the  region  of  the  original  Redlands  system  and 
took  their  power  from  the  streams  in  the  southern 
canyons  of  ithe  Sierras  that  sweep  westward 
toward  the  Pacific.  Most  of  the  available  powers 
h^re  have  now  been  developed  and  in  seeking 
!:n  increase  of  output  the  engineers  cast  their 
eyes  northwarA  The  present  great  plant  if 
therefore  on  the  Kern  River,  which  is  a  tribu- 
tary of  the  San  Joaquin  clear  across  the  moun- 
tains and  drawing  its  water  from  an  entirely  dis- 
tinct watershed  more  heavily  wooded  and  of 
somewhat  different  characteristics.  The  result 
will  be  that  the  fluctuations  in  the  total  supply 
of  power  will  be  decreased,  and  the  system  will 
be  the  more  reliable.  The  great  network  in  the 
northern  part  of  the  Golden  State  iias  somewhat 
of  the  same  characteristics,  the  De  Sabla  power 
house,  for  instance,  drawing  its  water  from  a 
slope  quite  different  in  its  character  from  that 
feeding  the  Electra  powerhouse,  yet  there  is 
probably  no  case  where  there  is  quite  such  inde- 
pendence in  the  water  supply  as  in  the  Los  An- 
geles system. 

Another  striking  characteristic  of  the  Kern 
River  plant  is  the  very  extensive  and  deliberate 
use  of  tunnels  for  the  hydraulic  works.  This 
was  .partly  suggested  by  the  topography,  but 
more  probably  by  the  extent  of  the  works  in 
length  and  capacity.  Mjost  of  the  California 
plants  are  fed  by  timber  flumes,  which  follow 
the  earlier  practice  of  the  ditch  companies. 
Others  with  shorter  distances  to  cover  use  steel 
pipe  throughout.  Here  the  main  part  of  the  con- 
duit is  in  tunnels  lined  with  concrete,  and  what 
is  still  more  striking  the  pressure  pipe  above  the 
powerhouse  is  itself  a  steel-lined  concreted  tun- 
nel practically  clear  down  to  the  penstocks.  Here 
again,  topography  had  something  to  do  with  tbe 
matter,  but  ,the  innovation  is  a  striking  one 
nevertheless  and  it  certainly  simplifies  the  carry- 
ing of  the  large  volume  of  water  since  the  steel 
is  backed  by  the  concrete  and  does  not  have  the 
serious  difficulties  that  would  have  been  involved 
in  a  plain  steel  pipe  of  the  requisite  dimensions. 
The  tunnel  construction  is  undeniably  expensive 
in  first  cost,  yet  the  upkeep  .should  be  low 
enough  to  compensate  in  large  measure  for  tl.c 
fixed  charges  and  the  chance  of  a  breakdown  is 
certainly  greatly  diminished.  A  system  like  that  of 
the  Edison  Co.  must  be  considered  as  a  whole  and 
while  the  other  plants  act  as  a  partial  relay  tl-.i? 
20,ooo-kw.  installation  is  so  much  the  most  im- 
portant one  for  future  work  that  it  was  ccrtain'v 
good  policy  to  take  no  chances  with  the  hydraulic 
works. 

In  the  design  of  the  power  plant  itself,  per- 
haps the  most  striking  feature  is  the  size  of  the 
units.  The  impulse  wheels  are  probably  by  far 
Ihe  most  powerful  single  units  ever  produced 
and  the  generators  are  the  largest  ever  coupled 
to  impulse  wheels,  especially  when  overload 
capacity  is  taken  into  account.  The  generators 
themselves  are  for  50  cycles,  the  frequency  of  the 
original  Redlands  plant  and  of  the  later  plants 
near  it.  Whether  any  lower  frequency  than  this 
mrght  be  desirable  at  greater  distances  of  trans- 
mission is  an  open  question,  but  certainly  there 
are  no  signs  yet  that  even  the  long  60  cycle 
lines  further  north  have  been  at  all  inconveni- 
enced by  the  frequency.  The  voltage  at  present 
in  the  Kern  River  plant  is  60,000,  although  the 
system  is  plafined  for  the  use  of  75,000  vol^ 
later.  In  the  climate  of  California  there  is  no 
reason  to  hesitate  in  using  it  after  the  lines  have 
been  worked  into  good  running  condition.  One 
of  the  interesting  details  in  construction  work 
to  which  attention  should  be  called  was  the  in- 
stallation of  a  temporary  hydro-electric  plant  to 
supply  power  for  driving  the  ttinnels  and  doing 
other  preliminary  work,  and  even  more  charac- 
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teristic  of  Pacific  Coast  enterprise  was  the  in- 
stallation of  an  automobile  trucking  line  for 
carrying  cement  and  other  material  up  to  the 
works  from  the  railroad.  Automobiles  have  been 
used  in  construction  work  times  enough,  but  this 
particular  operation  is  beautifully  characteristic  of 
the  way  they  do  things  on  the  Coast,  where  con- 
servatism is  not  counted  a  virtue  in  and  of  it- 
self, and  where  standards  are  held  precious  only 
so  long  as  they  remain  useful.  It  would  be  well 
if  every  Eastern  engineer  had  to  do  a  turn  of 
duty  in  the  Rockies  and  westward  just  to  get 
shaken  out  of  some  of  the  hidebound  precedents 
that  infest  Eastern  practice.  The  Kern  River 
system  is  now  only  at  the  start ;  there  is  room 
for  other  plants  when  the  need  for  more  power 
arises,  and  certainly  the  Los  Angeles  Edison  Co. 
is  to  be  congratulated  on  the  daring  and  effective 
work  it  has  already- accomplished. 


Power-Plant  Machine  Shops. 

The  development  of  power  plants  of  very 
large  capacity  within  the  last  few  years  has 
created  many  new  problems  in  desigTi  and  opera- 
tion. The  question  of  maintenance  of  equip- 
ment with  respect  to  continuous  service  is  pres- 
ent in  all  commercial  plants,  but  as  the  size  of 
installations  increases,  the  problem  of  local  repairs 
assumes  an  importance  which  cannot  be  over- 
looked in  any  well-planned  station.  Repairs  are 
frequent  in  small  installations,  but  in  a  plant  of 
from  10,000  to  20,000  kw.  rating  and  upward, 
there  is  practically  a  continuous  necessity  for  the 
pushing  on  of  such  work.  The  main  generating 
units  may  not  require  the  attention  which  is  pro- 
portionally expended  on  smaller  machines,  but  the 
auxiliaries  and  piping,  valves,  traps  and  other 
fittings  in  very  large  plants  are  employed  on 
such  a  large  scale  that  ample  provision  should 
be  made  for  their  maintenance,  if  possible,  on  the 
premises. 

The  power-plant  machine  shop  is  the  natural 
outcome  of  the  foregoing  conditions,  and  it  is 
interesting  to  note  the  way  in  which  the  small 
shop  is  coming  into  its  proper  place  in  the  de- 
sign of  the  larger  plants.  The  comparatively  new 
station  of  the, Suburban  Gas  &  Electric  Company  .^ 
at  Revere,  Mass.,  illustrates  this  tendency  in 
plants  of  moderate  size,  where  the  custom  is  to 
pump-drive  the  necessary  machine  tools  by  a 
small  motor;  and  the  Port  Morris  station  of  the 
New  York  Central  R.  R.,  with  its  individually 
operated  set  of  machine  tools  located  on  a  spe- 
cial section  of  the  turbine  room  gallery,  shows 
the  importance  of  the  local  shop  in  the  exacting 
service  of  a  very  large  plant.  Formerly  a  simple 
workbench  equipped  with  a  vise  and  such  tools  as 
the  operating  staff  might,  personally  own  and  be 
willing  to  keep  at  hand  sufficed  for  the  machine 
shop  of  a  power  station,  and  there  is  no  doubt 
that  some  ingenious  and  handy  repair  jobs  were 
executed  in  this  way.  The  conditions  are  more 
exacting  in  these  days,  and  it  is  a  source  of  sat- 
isfaction that  progressive  designing  engineers  are 
appreciating  the  economy  of  well-lighted  and  de- 
cently equipped  repair  shops  in  the  important 
stations.  This  kind  of  maintenance  work  has 
yet  to  be  put  on  a  firm  basis,  however,  for  until 
very  recently  the  minor  plant  repairs  have  been 
handled  by  pretty  much  any  one  on  the  engine 
room  staff.  The  cost  of  these  repairs  has  sel- 
dom been  figured,  records  of  the  shop  work  per- 
formed have  been  few,  and  the  actual  money 
value  of  a  good  shop  inside  the  power  house 
walls  has  been  left  very  much  to  the  imagina- 
tion. 

It  should  be  clear  enough  by  this  time  that  a 
simple  shop  with  a  few  tools  driven  by  power  is 
desirable  and  necessary  to  the  best  results  in  al- 
most any  plant,  no  matter  how  small  it  is.     The 
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operating  engineers  usually  possess  considerable 
mechanical  skill,  and^  few  stations  are  without 
the  services  of  at  least  one  man  with  special  apti- 
tude for  putting  together  simple,  home-made  rigs 
and  combinations  of  apparatus  which  will  save 
the  plant  good  money  every  month  when  in- 
stalled. To  encourage  this  kind  of  inventive  abil- 
ity is  worth  a  great  deal  more  than  the  low  fixed 
charges  on  a  lathe,  drill,  shaper  and  emery  wheel 
with  a  small  motor  drive  for  the  group.  Even  in 
very  large  plants  there  should  be  facilities  for 
the  working  out  of  special  ideas  aiming  toward 
securing  lower  fuel  and  water  bills,  reduced  re- 
pairs and  increased  flexibility  of  operation.  In 
the  latter  case,  however,  it  is  probable  that  the 
shop  work  will  be  so  important  that  one  or  more 
machinists  will  be  continuously  on  duty,  and  the 
exactions  of  taking  care  of  generating  units  of 
very  large  cost  may  leave  little  time  for  the  de- 
velopment of  special  rigs.  Unless  meritorious 
ideas  can  be  tried  out,  there  is  a  defeating  of  its 
own  ends  in  part  by  the  power  plant  shop,  and 
it  should  always  be  realized  that  a  certain  amount 
of  research  along  economical  lines  is  quite  as 
important  as  the  mere  routine  grinding  of  valves, 
straightening  of  stems,  adjusting  packing,  and  as- 
sembly of  pipe  fittings  which  so  often  absorbs  the 
shop  tools'  activity.  Such  a  shop  can  do  valuable 
work  in  the  assembly  of  a  new  plant,  and  some- 
times for  months  after  it  is  started  the  shop  will 
greatly  facilitate  the  final  adjustments  of  equip- 
ment. Direct  connected  tools  with  variable  speed 
control  are  most  advantageous  in  the  face  of 
their  cost,  in  large  stations,  but  even  the  small 
plant  with  group  drive  deserves  better  than  hand 
facilities  for  the  quicker  and  lighter  repairs. 


Engineering  Office  Libraries. 


One  of  the  most  instructive  recent  papers  for 
engineers  is  that  by  Mr.  Lee,  librarian  of  Stone 
&  Webster,  on  the  library  department  of  that 
firm's  organization.  An  abstract  of  it  appears 
elsewhere  in  this  issue,  from  which  it  will  be 
seen  that  the  department  is  considerably  more 
than  a  librarj-,  for  it  really  is  an  information 
hur^u,  answering  questions  not  only  by  Ire- 
search  in  books  and  journals,  but  also  by  corre- 
spondence with  those  outside  and  inside  the  or- 
ganization likely  to  know  what  is  desired  by  the 
inquirer.  It  is  a  recent  development  and  prob- 
ably ten  years  hence  will  be  strengthened  along 
several  lines  which  at  present  are  but  dimly  rec- 
ognized, but  the  department  to-day  is  a  concrete 
demonstration  of  the  important  part  printed  in- 
formation plays  in  the  actual  business  work  of  a 
large  engineering  organization.  The  day  has  gone 
by  when  a  few  school  books  will  answer  the  re- 
quirements of  such  an  office.  The  time  lost  in 
hunting  for  information  or  in  working  out  prob- 
lems that  somebody  has  already  solved  represents 
a  consideraWe  financial  loss,  which  it  is  the  pur- 
pose of  this  library  department  to  save. 

It  will  be  noticed  that  a  large  part  of  the 
library  consists  of  documents,  which  is  naturally 
the  case  with  such  a  business  as  that  of  Stone  & 
Webster.  Apart  from  these  papers,  such  docu- 
ments might  well  include  all  the  results  of  minor 
investigations  and  experiments  made  practically 
all  the  time  in  engineering  offices  of  much  size. 
Any  item  of  engineering  information,  jotted 
down  on  a  sheet  of  appropriate  size,  is  just  as 
fuitable  for  preservation  in  a  real  working 
library  as  a  three-volume  treatise.  Probably  the 
lack  of  any.  system  for  filing  such  notes  is  the 
only  reason  they  are  not  kept  more  often.  Most 
engineers  have  attempted  to  preserve  short  notes 
in  manuscript  books,  only  to  give  up  the  practice 
when  the  trouble  of  writing  them  out  and  of 
finding  them  again  has  been  discovered  by  ex- 
perience.    In  consequence,  the  same  man  often 


has  to  hunt  up  information  on  a  subject  several 
times,  just  because  it  is  not  made  permanently 
available  when  found  the  first  time.  Probably 
the  time  lost  in  searching  for  it  once  is  trifling, 
but  when  that  loss  is  multiplied  several-fold,  the 
total  is  worth  considering.  Moreover,  in  a  large 
office,  the  chances  are  pretty  fair  that  a  good 
many  people  will  repeatedly  have  occasion  to 
refer  to  certain  classes  of  information,  so  that 
a  standing  order  might  properly  be  posted  re- 
quiring all  information  gathered  in  office  time  to 
be  noted  for  filing  in  the  library.  Incidentally,  it 
may  be  added,  information  likely  to  be  generally 
useful  and  not  of  the  nature  of  trade  or  profes- 
sional secrets,  might  be  sent  to  class  journals,  as 
is  now  the  custom  quite  generally  in  mechanical 
engineering,  although  not  in  civil  engineering 
branches. 

It  will  be  evident  from  a  consideration  of  Mr. 
Lee's  paper  that  the  secret  of  usefulness  of 
such  a  business  library  is  its  arrangement  and 
indexing  for  immediate  availability.  It  is  this 
feature  of  the  work  that  is  most  troublesome  to 
the  engineer  and  often  proves  .hopeless  to  a 
trained  librarian  without  engineering  education. 
The  engineer  is  likely  to  regard  many  of  the 
minor  details  of  library  work  as  mere  fussiness, 
and  consequently  his  own  system,  which  lacks 
them,  is  likely  to  break  down  as  soon  as  it  is 
given  a  good  trial.  The  trained  library  assistant, 
who  believes  that  all  knowledge  can  be  classified 
by  the  decimal  system,  is  thrown  into  confusion 
by  the  discovery  that  there  are  mora  than  ten 
equally  important  sub-divisions  of  some  engineer- 
ing subjects.  A  decimal  classification  can  be 
worked  out  which  will  probably  give  satisfaction, 
when  used  by  people  trained  in  its  system ;  the 
experience  at  the  Mechanical  Engineering  Depart- 
ment of  the  University  of  Illinois  is  an  mdication 
of  this.  On  the  other  hand,  the  importance  of  a 
geographical  classification  is  very  evident  in  a 
business  office,  as  Mr.  Lee  points  out  in  his  paper. 
It  is  safe  to  say  that  a  business  man  consulting 
the  bound  volumes  of  any  journal  for  informa- 
tion regarding  the  details  of  a  power  plant  in  St. 
Louis  will  look  in  the  index  for  the  name  of  the 
city  rather  than  under  "power  plant,"  yet  index- 
ing geographically  is  considered  crude  by  most 
trained  librarians.  Before  a  good  classification 
for  an  engineering  office  library  is  adopted,  it  is 
therefore  desirable  for  the  owners  to  determine 
just  what  they  wish  to  index  and  for  the  librarian 
to  cast  off  all  prejudices  and  learn  what  questions 
he  will  be  asked  to  answer.  It  may  happen  that 
the  decimal  classification  will  prove  best,  or  the 
geographical,  or  one  which  is  arranged  by  letters 
instead  of  numbers,  so  as  to  avoid  the  limita- 
tions of  the  decimal  notation.  Time  spent  in  a 
thorough  study  of  indexing  before  beginning  the 
library  arrangement  is  warranted  by  the  vital  im- 
portance of  the  subject.  If  the  work  is  properly 
done  and  the  library  skilfully  conducted  in  ac- 
cordance with  the  system  thus  developed,  the  re- 
sult will  be  to  make  readily  available  the  informa- 
tion gathered  by  the  office  in  its  business  and  all 
the  contents  of  class  journals,  trade  catalogues 
and  books.  The  command  of  such  resources  is 
worth  a  considerable  sum  in  many  offices. 

The  library  managed  in  this  manner  is  particu- 
larly useful  in  securing  the  best  results  from  the 
valuable  contents  of  class  journals.  The  librarian 
examines  each  publication  carefully  as  soon  as  it 
is  received,  and  any  information  of  immediate 
concern  to  the  business  of  the  office  is  brought 
to  the  attention  of  the  man  w.ho  is  in  charge  of 
the  subject.  Even  in  offices  which  do  not  main- 
tain a  library,  it  is  often  customary  to  have 
somebody  examine  all  such  publications  as  they 
are  received,  for  whatever  information  of  imme- 
diate interest  they  may  contain.  Where  a  library 
organization  is  maintained,  however,  this  ex- 
amination is  more  complete,  and  articles  likely  to 


be  of  permanent  value  are  indexed  according  to 
the  library  classification,  thus  making  it  unneces- 
sary to  refer  in  many  cases  to  the  indexes  of  the 
volumes  tliemselves,  which  is  a  tedious  and  often 
unsuccessful  method  of  search.  Attention  is  par- 
tircularly  called  to  this  point,  because  many  offices 
are  doubtless  already  spending  a  considerable  part 
of  the  sum  needed  for  pretty  fair  library  work  on 
an  examination  of  journals  and  trade  oublica- 
tions  for  temporary  purposes  only.  Whether  it  is 
best  to  issue  a  regular  bulletin  of  notes  regarding 
the  contents  of  class  journals,  as  is  done  by  Stone 
&  Webster,  must  be  decided  by  the  special  condi- 
tions of  each  case,  but  it  is  probably  true  that 
most  companies  conducting  a  technical  business 
find  it  desirable  to  subscribe  to  enough  copies  of 
each  important  journal  in  their  lines  to  provide  a 
file  in  e^ch  branch  office  as  well  as  at  headquar- 
ters. 


Reinforced  Concrete  Floor  Plates  or  Slabs. 


The  problem  of  determining  stresses  in  either 
rectangular  or  circular  plates  supported  or  fixed 
along  their  edges  has  always  been  a  complicated 
matter  in  the  theory  of  elasticity  of  solid  bodies, 
and  there  .has  never  yet  been  established  a  satis- 
factory simple  theory  of  such  plates.  Nor  have 
there  yet  been  made  enough  tests  of  the  bearing 
capacity  of  such  plates,  either  to  enable  purely 
empirical  formulas  to  be  established  or  to  de- 
termine empirical  coefficients  for  the  aitalytic 
formulas  of  the  provisional  theories  thus  far  pro- 
posed. The  whole  subject  was  considered  to  be 
more  of  analytic  interest  than  of  practical  im- 
portance until  the  extended  application  of  rein- 
forced concrete  to  the  construction  of  floor  plates 
or  slabs  has  given  to  it  a  degree  of  real  importance 
which  it  hitherto  has  not  possessed. 

The  Engineering  Record  has  ci^mmented  upon 
this  general  topic  in  the  past,  but  the  many  in- 
quiries which  have  lately  been  made  regarding 
the  proper  methods  to  be  employed  for  the  design 
of  these  plates,  and  the  regulations  for  their  con- 
struction which  have  been  proposed  by  many 
bodies,  including  the  French  government,  show 
that  the  subject  needs  much  more  consideration. 

In  the  issue  of  this  journal  of  Aug.  3  there 
will  be  found  a  number  of  formulas  set  forth  in 
the  appendices  of  the  reports  of  the  British  Joint 
Committee  on  Reinforced  Concrete.  There  is 
no  attempt  in  that  report  to  go  into  any  such 
extended  and  refined  analysis  as  that  given  by 
Oebsch,  Bach  and  others  who  have  treated  the 
problem  as  belonging  wholly  to  the  theory  of 
elasticity.  Perhaps  it  is  as  well  that  some  ap- 
proximate or  conventional  theory  should  be  em- 
ployed. That  procedure  certainly  contributes  to 
simplicity  and  avoids  the  complication  of  the  exact 
theory,  which,  after  all,  is  based  upon  such  nice 
conditions  regarding  the  supported  edges  and 
their  continuity,  when  continuous,  that  they  are 
never  realized.  It  is  in  the  interests  of  the  ac- 
tual features  of  the  case,  therefore,  that  approxi- 
mate or  provisional  and  simple  theories  should  be 
adopted,  in  which  empirical  quantities  may  be 
introduced.  What  is  needed  is  some  reasonable 
expression  for  carrying  capacity  which  may  be 
made  accurate  enough  for  all  practical  purposes 
by  an  empirical  factor  determined  by  tests  upon 
full-sized  plates  loaded  as  in  actual  use.  The 
principal  formulas  of  this  class  are  those  of  Ran- 
kine  and  Grashof,  or  some  similar  formulas,  with 
the  later  additions  of  Bach's  empirical  theory, 
and  such  regulations  as  those  of  the  French  gov- 
ernment 

The  formulas  of  Rankine  and  Grashof  for  rect- 
angular plates  are  chiefly  based  upon  their  as- 
sumed division  into  narrow  strips  parallel  to  the 
two  sides  of  the  rectangle,  these  strips  being 
supposed  to  be  so  loaded  as  to  make  their  center 
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deflections  equal.  Other  formulas  have  also  been 
based  upon  these  fundamental  assumptions,  but 
developed  into  little  different  shape  for  the  pur- 
pose of  meeting  the  conditions  otherwise  ignored. 
These  assumptions,  like  all  of  this  conventional 
class,  result  in  appro.ximate  formulas  involving 
far  too  much  error  for  unlimited  use  under  any 
circumstances,  but  they  yield  forms  which  can 
frequently  be  effectively  used  in  connection  with 
tests  of  actual  plates.  In  this  manner  factors  or 
coefficients  based  upon  such  tests  can  be  fitted  to 
them  so  as  to  make  them  sufficiently  accurate  for 
purposes  of  design,  within  limits  wide  enough  to 
give  them  much  practical  value. 

The  assumption  that  these  strips  of  plate  at 
right  angles  to  each  other  must  have  equal  center 
deflections  is,  of  course,  erroneous  for  all  except 
those  that  are  axial  to  the  plate,  and  in  the 
vicinity  of  the  four  sides  of  the  plate  the  error 
is  large.  Again  it  is  always  assumed  in  this  par- 
ticular class  of  problems  that  the  distribution  of 
pressure  along  each  edge  of  the  plate  is  uniform, 
a  condition  never  realized  and  sometimes  very  far 
from  being  realized.  In  the  case  of  reinforced 
concrete  plates,  fortunately,  this  particular  as- 
sumption probably  does  not  involve  material  error. 
On  the  other  hand,  such  plates  are  almost  in- 
variably continuous  and  the  degree  of  fixedness 
around  the  edges  is  not  only  undeterminable,  but 
it  varies  with  the  amount  and  position  of  loading. 
Under  such  circumstances,  it  is  manifestly  impos- 
sible to  determine  any  accurate  theory  of  treat- 
ment. The  only  possible  procedure  giving  any 
promise  of  practical  value  is  that  already  indi- 
cated, viz. :  to  test  plates  in  as  near  actual  condi- 
tions of  use  as  possible,  observing  carefully  their 
action  with  different  loadings  up  to  failure  and 
then  by  aid  of  these  tests  to  fit  empirical  quanti- 
ties to  the  best  form  of  approximate  formula 
which  can  be  devised. 

The  recent  tests  of  Bach  indicate  that  the  great- 
est bending  moments  in  square  plates,  and  those 
nearly  square,  are  found  along  the  diagonals,  and 
this  probably  holds  for  plates  that  are  consider- 
ably oblong  in  shape,  but  not  for  long  and  nar- 
row plates.  In  the  central  portion  of  the  latter, 
at  least,  the  line  of  maximum  bending  moment 
usually  is  parallel  to  the  two  longer  sides. 

The  carrying  capacity  of  plates,  both  rectangu-' 
lar  and  circular,  needs  a  most  careful  and  com- 
prehensive analytical  study,  as  well  as  an  equally 
extended  experimental  investigation  with  their 
sides  either  continuous  or  simply  supported. 
With  the  extensive  use  of  reinforced  concrete  for 
floor  construction,  it  has  become  of  great  practi- 
cal importance  to  have  available  methods  of  de- 
sign which  can  be  depended  upon  to  yield  rea- 
sonably accurate  results,  especially  for  the  heavy 
floor  loads  now  required  for  both  storage  pur- 
poses and  manufacturing  machinery. 


Notes  and  Comments. 


Patching  Reinforced  Concrete  is  often  done 
so  quickly  that  the  engineer  in  responsible  charge 
of  the  work  is  unable  to  see  just  what  conditions 
are  hidden  by  the  patches.  It  is  well  known,  how- 
ever, that  sometimes  these  conditions  are  decided- 
ly bad. and  indicate  a  lack  of  careful  workman- 
ship which  should  not  be  tolerated.  Mr.  H.  M. 
Kennedy  has  recently  made  the  suggestion  that 
the  building  code  of  a  city  should  prohibit  such 
patching  until  the  spots  to  be  covered  have  been 
examined  by  a  city  inspector.  Just  how  this  rule 
would  work  in  practice  is  somewhat  doubtful,  for 
the  trouble  in  getting  an  inspector  to  pass  on 
work  is  already  serious  in  some  cities  and  causes 
delays  which  reach  a  large  total  in  a  building 
operation  of  some  magnitude.  Mr.  Kennedy 
states  that  in  the  work  of  his  company  a  rule  of 
this  sort  was  put  in  force  some  years  ago,  ac- 
cording  to   which   absolutely   no  patching  is   al- 
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lowed  to  be  done  on  concrete  work  immediately 
after  it  is  stripped  of  its  forms  until  it  has  been 
tnoroughly  examined  and  passed  by  the  company's 
own  inspectors.  The  result  has  been  that  every 
superintendent,  foreman,  and  workman  realizes 
tliat  the  work  done  under  his  supervision  or  by 
him  is  subjected  to  a  minute  scrutiny,  and  in 
consequence  the  character  of  the  work  has  risen 
considerably  above  what  it  was  before  the  rule 
was  adopted. 


The  New  Haven  Electrification  described 
last  week  is  particularly  interesting  to  railway 
civil  engineers  as  departing  from  the  third  rail 
construction  which  has  been  in  this  country  the 
accepted  means  of  current  supply  when  large 
units  are  used.  Granted  the  use  of  high  voltage, 
which  is  the  condition  of  success  in  heavy  rail- 
way work,  the  third  rail  becomes  progressively 
less  desirable  as  the  voltage  increases.  At  11,000 
volts,  the  pressure  used  for  distribution  on  the 
New  York,  New  Haven  &  Hartford,  overhead 
construction  is  a  necessity,  and  the  engineers  in 
charge  very  evidently  made  up  their  minds  to 
take  no  chance  in  installing  it.  For  high-speed 
work  with  an  overhead  trolley  the  catenary  con- 
struction is  also  necessary.  The  section  of  road 
concerned  contains  a  varying  number  of  tracks 
and  could  not  well  be  broken  by  pole  lines,  and 
the  result  was  exceedingly  solid,  although  costly, 
bridge  construction.  No  electric  traction  system 
has  ever  been  put  in  under  more  strenuous  con- 
ditions than  this,  since  the  terminal  requirements 
of  direct-current  operation  demanded  not  only 
motors  of  very  remarkable  properties,  but  a  com- 
plete duplicate  collection  and  control  system.  It 
was  wise  policy  to  take  no  chances  with  the  over- 
head equipment,  making  it  mechanically  as  sound 
and  perfect  as  possible  regardless  of  cost. 

Alternating  Current  Frequencies  are  now 
receiving  the  earnest  attention  of  electrical  engi- 
neers to  whom  they  have  the  same  significance 
that  the  battle  of  the  gauges  had  to  railway 
engineers  a  quarter  of  a  century  ago.  At  the 
present  time  60  and  25  cycles  are  standard 
American  frequencies,  although  others  are  in 
use  in  old  plants.  It  is  now  seriously  pro- 
posed to  add  another  frequency  to  the  list,  15 
cycles  per  second,  for  the  sake  of  the  recently 
developed  single-phase  series-motor,  for  inter- 
urban  and  electrified  steam  railroads.  The  out- 
put of  an  alternating-current  series  motor  is  in- 
creased by  lowering  the  frequency  from  25  to  15 
cycles  per  second,  although  the  amount  of  in- 
crease is  a  matter  of  difference  of  opinion,  those 
in  favor  of  the  change  claiming  30  per  cent,  to 
35  per  cent.,  and  those  opposed  claiming  only 
about  IS  per  cent.  The  reduction  in  frequency 
would  involve  an  increase  in  the  size  and  weight 
of  the  generators  at  the  power  houses  and  of 
the  transformers,  both  step-up  and  step-down. 
The  question  at  hand  is  whether  a  certain  per- 
centage more  motor  power  can  be  placed  on  a 
single-phase  locomotive  sufficient  to  pay  for  the 
inconvenience  and  expense  of  a  change  in  fre- 
quency. The  question  is  a  serious  one  from  the 
standpoint  of  the  future,  although  not  a  serious 
one  from  the  standpoint  of  the  present.  Rail- 
roads, more  than  any  other  engineering  struc- 
tures, must  correspond,  and  be  built  to  stand- 
ards. If  one  large  railroad  should  become  elec- 
trified at  a  frequency  of  15  cycles  per  second,  it 
would  probably  necessitate  the  sequence  of  fu- 
ture roads  on  the  same  frequency.  It  would 
then  probably  be  too  late  to  retrace  steps,  or 
change  the  frequency. 


mate  doctrine  that  has  been  more  important  to 
theory  and  practice  than  the  splendid  speculation 
of  Kekulc,  and  yet  in  view  of  the  work  of  Van 
t'Hoff  and  his  successors  no  chemist  would  seri- 
ously defend  the  thesis  that  the  carbon  atoms 
in  a  molecule  of  benzol  are  literally  arranged  in 
the  conventional  hexagon.  It  is  quite  suHicient 
that  they  behave  in  many  respects  as  if  they  were 
actually  hooked  together  with  valences.  As  with 
the  molecule  so  with  the  atom.  For  more  than 
a  quarter-century  past  it  has  been  perfectly  well 
understood  that  the  atom  must  be  dynamically 
complex  and  the  epoch-making  work  of  Men- 
deleef  left  little  doubt  in  the  mind  of  any  serious 
thinker  that  the  so-called  elements  are  in  some 
way  structurally  related.  As  to  the  electronic 
theory  of  matter,  it  works  out  very  prettily  up 
to  a  certain  point,  like  other  theories  of  matter 
and  then  gets  into  trouble.  If  one  postulates  sub- 
atomic particles  endowed  with  any  plausible  set 
of  properties,  their  interactions  can  be  made  to 
fit  a  large  number  of  the  more  general  properties 
of  ponderable  matter,  as  witness  various  specu- 
lations from  the  day  of  iEpinus  up  to  date.  We 
have  had  Maxwell's  idlewheels  and  the  vortex 
atom  and  a  few  others  within  recent  years,  and 
it  does  not  help  the  matter  much  to  call  the  fun- 
damental unit  chosen  "electricity."  Truth  to  tell, 
there  is  very  little  known  experimentally  about 
the  electron  and  until  more  is  found  out  about  its 
dimensions  and  relations,  its  derived  properties 
are  of  secondary  interest.  This  much  is  clear, 
that  a  sufficient  breach  has  been  made  in  sub- 
atomic dynamics  to  justify  an  assault  in  force, 
which,  whether  it  succeeds  now  or  a  century 
hence,  can  never  wholly  be  driven  back.  Great 
experimenters  are  particularly  needed  just  now 
and  they  are  painfully  scarce.  There  is  a  ten- 
dency toward  rushing  into  print  with  work  half 
completed  and  ill  done  that  is  perhaps  in  keep- 
ing with  the  spirit  of  the  times,  but  which  accords 
poorly  with  scientific  conscientiousness. 


Molecules  and  Electrons  were  the  cause  of 
a  battle  royal  at  the  recent  meeting  of  the  Brit- 
ish Association.  So  far  as  the  molecule  is  con- 
cerned it  would  be  difficult  to  mention  any  proxi- 


The  Power  Development  which  the  Chicago 
Sanitary  District  Trustees  desire  to  carry  out  by 
extending  the  drainage  canal  through  Joliet  and 
erecting  a  plant  at  Brandon's  Road  seems  likely 
to  arouse  a  bitter  struggle  in  the  legislature  be- 
fore the  bill  authorizing  the  work  is  passed.  Ac- 
cording to  a  statement  issued  by  a  Joliet  taxpayer, 
Mr.  John  H.  Garnsey,  the  electrical  power  now 
generated  at  Joliet  is  developed  at  a  dam  owned 
by  the  State  but  leased  to  the  Economy  Light  & 
Power  Co.,  and  if  this  dam  is  removed  as  pro- 
posed by  the  Sanitary  Trustees  and  a  new  one 
built  2  miles  below  it.  neither  the  city  nor  the 
State  will  be  able  to  exercise  any  control  over 
the  power.  The  35,000  to  40.000  h.p.  which  the 
Sanitary  District  Trustees  expect  to  generate  at 
the  lower  dam,  will  be  used  for  the  benefit  of  the 
Sanitary  District  and  the  people  of  Joliet  will 
suffer  thereby.  In  reply  to  this  statement.  Presi- 
dent R.  R.  McCormick,  of  the  Trustees,  has  given 
out  a  letter  stating  that  the  company  purchased 
for  less  than  $100,000  the  marsh  land  at  the  pro- 
posed terminus  of  the  canal  extension  and  has 
fixed  a  price  on  it  of  $3,000,000  to  the  Sanitary 
District.  It  is  the  latter  which  will  make  the 
property  valuable  by  constructing  the  canal  ex- 
tension and  the  Trustees  do  not  believe  they 
should  be  held  up  for  the  benefits  their  work 
creates.  No  promise  to  furnish  40,000  h.p.  has 
ever  been  made,  but  on  the  contrary  the  Trustees 
have  offered  to  furnish  the  city  of  Joliet  with  cur- 
rent at  a  price  equivalent  to  $3^  per  street  light 
per  year,  an  offer  which  was  not  accepted,  al- 
though the  Economy  Co.  is  paid  $75  a  year.  '  It 
is  evident  from  these  extremely  divergent  state- 
ments that  there  is  a  good  prospect  of  hearing 
some  important  debates  on  hydraulic  power  de- 
velopment at  the  next  session  of  the  Illinois  legis- 
lature. 
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MOVABLE  CREST  DAMS  AT  THE  WATER  POWER  DEVELOPMENT 
OF  THE  CHICAGO  DRAINAGE  CANAL. 


Two  movable  crest  dams,  one  12  ft.,  and  the 
other  48  ft.  in  length,  are  included  in  the  water- 
power  development  of  the  Chicago  Drainage 
Canal  at  Lockport,  111.  This  power  development 
will  render  available  33,000  h.-p.  at  the  turbine 
shafts,  based  on  a  uniform  flow  of  600,000  cu.  ft. 
per  minute  imder  the  head  of  36.5  ft.  obtainable 
at  the  development,  and  on  the  'guaranteed  hy- 
draulic efficiency  of  the  turbines  of  80  per  cent. 
Under  actual  working  conditions  with  an  aver- 
age flow  at  the  rate  of  600,000  cu.  ft.  per  minute 
for  the  entire  24  hr.  there  will  be  available  for 
peak  loads  50,000  h.-p.  or  more,  depending  on 
the  load  factor.  The  works  required  to  develop 
this  power  include  an  extension  of  the  canal 
10,700  ft.  long,  with  a  uniform  channel  width 
x)f  160  ft.  and  a  nominal  depth  in  this  channel 
of  24  ft.,  the  extension  being  partially  in  excava- 
tion and  partially  between  concrete  retaining 
walls  and  earth  and  rock  embankments,  a 
69x38o-ft  two-story  power  house  and  a  tail  race 
in  earth  and  rock  excavation,  which  is  6,800  ft. 
long,  160  ft.  wide  and  affords  a  minimum  depth 
of  22  ft.  of  water. 

The  canal  extension  is  widened  at  its  end  at 
the  power  house  to  522  ft.,  by  a  change  in  the 
direction  of  the  right-hand  retaining  wall  contain- 
ing it.  A  forebay  is  thus  provided  for  the  power 
house,  and  space  is  obtained  in  a  cross  wall  at 
the  end  of  the  head  race  and  between  the  left- 
hand  retaining  wall  of  the  latter  and  the  off- 
shore comer  of  the  power  house  for  the  two  mov- 
able crest  dams,  a  lock  for  the  Illinois  &  Michi- 
gan canal  and  a  lock  for  the  canal  of  the  pro- 
posed   Chicago    to    the    Mississippi    River    deep 


48-ft.  movable  crest  dam  is  separated  from  the 
l2-ft.  one  by  a  concrete  and  iron  structure,  12 
ft.  wide,  which  contains  the  operating  apparatus 
for  both  dams;  this  dam  is  immediately  in  front 
of  the  downstream  end  of  the  fender  wall.  Be- 
yond the  larger  dam  and  separated  from  it  by 
a  24-ft.  length  of  the  cross  wall  at  the  end  of  the 
head  race  is  a  20x220-ft.  lock  for  the  Illinois  & 
Michigan  canal.  A  heavy  concrete  guard  wall,  150 
ft.  long,  is  extended  upstream  between  the  larg- 
er dam  and  the  lock,  at  right  angles  to  the 
cross  wall  of  the  head  race,  to  prevent  vessels 
being  carried  against  the  dam.  Between  the  lock 
and  the  left-hand  retaining  wall  of  the  head  race 
is  a  150-ft.  length  of  the  end  wall  of  that  race  in 


velopment  has  been  placed  in  service  these  works 
will  be  used  onjy  in  an  emergency.  The  two 
movable  dams  at  the  power  house  will  then  regu- 
late the  rate  of  flow,  a  vertical  butterfly  dam 
across  the  upper  end  of  the  head  race  being  pro- 
vided so  the  flow  into  the  race  may  be  shut  off, 
if   desired. 

The  i2-ft.  dam  is  designed  to  provide  means 
of  passing  all  drift  that  finds  its  way  under  the 
fender  wall  into  the  enclosed  bay  above  the  power 
house.  The  trash  racks  over  the  openings  into 
the  turbine  chambers  of  the  power  house  are  ex- 
tended above  a  platform  over  those  chambers. 
The  upper  end  of  the  rack  curves  over  a  narrow- 
gauge  track,  which  is  laid  on  this  platform  and 
extends  the  length  of  the  rack,  so  that  small 
cars  on  the  track  will  come  partially  under  the 
curved  ends  of  the  latter.     The  trash  which  will 


Gfeneral    Plan  of  Works  at  the 


Sector  of  48-foot  Dam,    Blocked  up  during  Construction. 


waterway.  The  power  house  has  nine  water  tur- 
bine chambers  on  the  upstream  side  which  open 
directly  into  the  forebay  of  the  power  house  and 
are  protected  by  trash  racks,  inclined  slightly 
from  the  vertical.  A  heavy  concrete  fender  wall, 
525  ft  long,  is  built  across  the  forebay  from 
the  right-hand  retaining  wall  of  the  head  race 
to  the  stream  end  of  the  power  house,  making 
an  angle  of  about  80  deg.  with  the  upstream  side 
of  the  latter.  This  wall  has  fourteen  arched 
openings  in  it,  the  tops  of  the  openings  being 
submerged  at  normal  stages  of  water  in  the  head 
race,  and  is  provided  to  prevent  vessels  and  large 
obstacles  reaching  the  forebay.  The  12-ft.  mov- 
able crest  dam  is  45  ft.  from  the  offshore  up- 
stream comer  of  the  power  house,  in  the  cross 
wall  at  the  end  of  the  head  race  and  inside  of 
the  downstream  end  of  the  fender  wall.     The 


which   the  end  of  a  lock  for  the  proposed   ship 
canal  can  be  built. 

The  two  movable  crest  dams  are  provided  to 
furnish  a  passage  for  all  drift,  such  as  ice,  float- 
ing materials,  waterlogged  and  submerged  drift- 
wood, and  so  forth,  which  cannot  safely  pass 
through  the  water  turbines  in  the  power  house; 
and  for  controlling  the  rate  of  flow  in  the  main 
drainage  channel  at  times  when  only  a  portion 
of  that  flow  is  passing  through  the  power  house, 
and  when  otherwise  necessary.  Controlling 
works  at  one  side  of  the  end  of  the  portion  of 
the  canal  which  is  now  in  service  are  used  at 
present  for  regulating  the  rate  of  flow  in  the 
Drainage  Canal.  These  works  are  just  above  the 
upper  end  of  the  head  race  of  the  power  develop- 
ment, the  flow  through  them  being  discharged 
^into  the  Des  Plaines  River.    When  the  power  de- 
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collect  on  the  rack  may  be  pulled  up  over  the 
end  of  the  latter  into  the  cars,  which  can  then, 
be  run  out  on  a  bridge  over  the  12-ft.  dam  and 
dumped.  The  narrow-gauge  track  also  extends 
across  a  bridge  over  the  48-ft.  dam  and  out  tO' 
the  end  of  the  guard  wall  of  the  canal  lock.  Ma- 
chinery parts  for  the  power  house  equipment  may 
thus  be  delivered  on  vessels  in  the  canal  an(£ 
then  taken  to  the  power  house  on  this  track. 

The  two  movable  crest  dams  are  practically 
alike  in  details  of  construction  and  operation. 
Each  movable  crest  is  built  of  structural  steeK 
shapes  and  steel  plates  and  is  practically  a  45- 
deg.  sector  of  a  cylinder  with  a  26-ft.  radius. 
Each  sector  is  hinged  horizontally  along  the  axis 
of  the  cylinder  of  which  it  would  form  a  part,, 
to  the  top  of  a  back  wall  on  which  it  is  mounted 
on  the  downstream  side.  The  radial  deck  plane 
and  the  curved  upstream  front  of  the  sector  are- 
made  watertight  with  steel  plates,  the  deck  being 
provided  with  steel  angles  for  ice  skids.  The 
deck  plane,  the  lower  radial  plane  and  the  curved' 
face  are  heavily  reinforced  by  intermediate  steel 
frames.  When  the  crest  formed  by  the  intersec- 
tion of  the  curved  face  and  the  radial  deck  plane 
is  at  the  maximum  operating  height,  the  lower 
radial  plane  of  the  sector  is  horizontal.  As  the 
crest  is  lowered  the  sector  rotates  on  its  axis  and 
moves  into  a  space  in  the  concrete  base  which  is 
also  approximately  a  sector  of  a  cylinder,  of 
about  the  same  radius  as  that  of  the  crest,  the 
radial  deck  being  horizontal  when  the  crest  is  at 
its  lowest  position.  The  crests  of  both  dams  have 
a  vertical  range  of  18  ft.  from  2  ft.  above  to  l6 
ft.  below  Chicago  datum,  the  water  surface  above 
the  dams  being  4  to  6  ft.  below  that  level  under 
normal   conditions   of  flow. 

The  clearances  and  packing  details  between  the 
ends  of  the  movable  sector  and  the  faces  of  the- 
concrete  wall  in  which  the  sector  is  inserted,  be- 
tween the  curved  face  of  the  sector  and  the  top  of 
the  breast  wall  of  the  base  and  at  the  hinge  on 
which  the  sector  rotates  are  designed  to  confine- 
the  water  in  the  chamber  under  the  dam.     Water  is; 
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admitted  to  and  discharged  from  this  chamber 
through  controlling  valves  provided  for  the  pur- 
pose. Air  pipes  under  the  radial  deck  of  the 
dam  are  designed  with  details  to  maintain  a 
free  water  surface  in  the  chamber.  The  opera- 
tion of  the  sector  dam  js  similar  to  that  of  a  bear- 
trap  dam,  the  pressure  due  to  the  head  of  water 
under  the  sector  balancing  the  weight  of  the  lat- 
ter and  that  of  the  stream  flowing  over  it.  This 
equality  of  moments  holds  for  all  positions  of 
the  crest,  so  that  the  sector  being  in  equilibrium 
may  be  raised  or  lowered  simply  by  raising  or 
lowering  the  level  of  the  water  in  the  chamber 
under  the  dam.  The  height  of  this  water  level 
is  controlled  by  a  special  balanced  valve,  called 
a  weir  tube,  which  is  placed  in  a  pit  under  an 
operating  house  between  the  two  dams  and  is 
easily  moved  by  a  hand  wheel  in  that  house. 
Under  the  conditions  of  operation,  the  head  of 
water  required  in  the  chamber  will  always  be 
lower  than  the  available  head  in  the  head  race, 
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hinge  box  which  is  bolted  to  the  movable  sector. 
The  hinge  forms  a  water-tight  joint  between  the 
concrete  base  and  the  movable  sector.  The  up- 
per and  lower  radial  planes  of  the  latter  do  not 
come  quite  to  an  intersection,  but  are  connected 
by  a  tight  diaphragm  of  steel  plates  to  which  the 
hinge  box  of  the  joint  is  attached.  Two  ij/i-in. 
extraistrong  galvanized-iron  pipes  are  placed 
the  length  of  the  joint  and  have  connections  by 
which  they  may  be  supplied  with  live  steam,  so 
the  joint  may  be  kept  free  of  ice  in  severe 
weather  in  case  no  water  should  be  flowing  over 
the  dam. 

The  face  of  the  concrete  walls  at  both  ends  of 
each  dam  are  sheathed  with  steel  plates  riveted 
to  Z-bars  built  into  the  concrete.  These  plates 
are  normal  to  the  hinge  axis  of  the  movable 
crest,  and  are  J4-in.  from  and  parallel  to  the  fin- 
ished end  of  the  latter  at  60  deg.  Fahr.,  so  that 
the  sector  may  rotate  through  its  arc  of  45  deg. 
and  have  J^-in.  clearance  in  all  positions.   In  or- 


form  the  curved  cylindrical  face  of  the  sector 
have  planed  edges  arid  have  the  rivets  which  at- 
tach them  to  the  frame  of  the  sector  counter- 
sunk. A  steel  angle,  in  6-ft.  lengths,  is  atUched 
horizontally  to  a  steel  bed  plate  on  top  of  the 
breast  wall  in  such  position  that  the  full  face  of 
one  of  its  legs  bears  against  the  curved  face  o{ 
the  sector. 

Three  iJ/^-in.  extra  strong  pipes  to  each  panel 
of  the  sector  connect  the  upper  part  of  the  cham- 
ber under  the  dam  with  the  atmosphere  and  pror 
vide  free  air  circulation  above  the  water  in  the 
chamber.  Om  of  each  three  of  these  pipes  per- 
mits a  free  flow  of  air  or  water  into  or  out  of 
the  chamber,  but  the  other  two  are  provided  with 
check  valves  which  prevent  an  outward  flow  so 
the  water  will  not  be  siphoned  out  of  the  cham- 
ber. Such  water  as  may  leak  into  the  chamber 
will  be  carried  away  by  the  pipes,  however,  if 
the  water  level  rises  above  the  level  of  the  open- 
ings of  the  latter. 

When  the  dam  sector  is  at  its  highest  position, 
it  can  be  blocked  up  by  a  series  of  props  under 
the  top  of  the  plate  on  the  breast  wall  which  car- 
ries  the  packing  angle   that   bears   against   the 


the  level  in  the  latter  ranging  from  8  ft.  below 
to  2  ft.  or  more  above  Chicago  datum,  in  extreme 
cases. 

A  heavy  cast-iron  bed  plate  anchored  to  fhe 
top  of  the  back  wall  of  the  concrete  base  carries 
the  hinge  on  which  the  movable  crest  rotates. 
The  anchorage  for  this  bed  plate  consists  of  two 
rows  of  254-in,  bolts.  One  row  of  these  bolts  is 
along  the  inner  edge  of  the  bed  plate,  the  bolts 
being  2  ft.  apart  and  extending  vertically  16  ft. 
into  the  concrete  base  to  anchor  plates ;  the  tops 
of  the  bolts  in  the  other  row  are  attached  along 
the  outer  edge  of  the  cast-iron  bed  plate,  these 
bolts,  which  are  2  in.  in  diameter  and  i  ft.  apart, 
extending  back  at  a  45-deg.  angle  to  anchor 
plates  24  ft.  from  the  face  of  the  dam. 

A  cast-steel  hinge  chair  is  bolted  to  the  heavy 
cast-iron  bed  plate  on  the  back  wall.  This  hinge 
chair  is  in  s-ft.  11  is/i6-in.  lengths',  a  clearance 
of  1/16  being  provided  between  the  lengths,  a 
'A-m.  groove  filled  with  cork  packing  preventing 
leakage.  A  4-in.  annealed  steel  journal  is  car- 
ried by  the  hinge  chair  and  operate  in  a  babbitted 


Arrangement  of  Movable  Crest  Dams. 

der  to  make  these  joints  between  the  sector  and 
the  walls  practically  water-tight,  a  i^-in.  angle  is 
placed  loose  over  each  joint  the  length  of  the 
deck  plane  of  the  sector.  The  tendency  of  the 
water  flowing  over  the  dam  to  enter  the  dam 
chamber  through  the  joints  at  the  end  of  the 
sector  holds  these  angles  in  the  joints.  The 
angles  are  attached  in  such  a  manner  as  to  pre-' 
vent  them  from  floating  away  or  from  being  torn 
off  by  debris  flowing  over  the  crest.  They  are 
held  against  the  side  of  the  concrete  wall  by  stiff 
steel  springs.  As  under  certain  conditions  the 
water  in  the  dam  chamber  will  tend  to  flow  out 
of  the  latter,  the  joints  at  each  end  are  also 
packed  with  brass  on  the  inside  along  the  part 
of  their  leng^ths  where  such  outward  flow  might 
occur. 

The  joint  between  the  curved  face  of  the  mov- 
able sector  and  the  curved  portion  of  the  breast 
wall  of  the  concrete  base  forming  one  side  of 
the  chamber  under  the  sector  is  packed  at  the 
top  of  the  breast  wall  in  a  manner  which  is  de- 
signed to  render  it  watertight.    The  plates  which 


curved  face  of  the  sector.  These  props  are  notch- 
ed cast-steel  pawls  which  are  spaced  12  ft.  apart 
and  are  keyed  to  a  2  ii/i6-in.  steel  shaft  so 
they  can  all  be  moved  together.  When  the  sector 
is  resting  on  these  props  the  water  may  be  dis- 
charged from  the  chamber  under  the  sector  and 
the  chamber  entered  for  inspection,  cleaning,  and 
so  forth. 

The  operation  of  both  dams  is  controlled  from 
a  one-story  concrete-block  house,  12x26.5  ft-  in 
plan,  between  the  two  dams.  This  house  covers 
three  pits  in  the  concrete  substructure  on  which 
it  is  built.  These  three  pits  are  in  a  row,  the 
axis  of  which  is  normal  to  the  axis  of  the  dams. 
The  upstream  one  is  called  an  inlet  pit  and  is 
divided  by  two  transverse  walls  into  three  wells; 
the  middle  well  of  this  pit  is  connected  through 
a  conduit  in  the  concrete  wall  between  the  two 
dams  with  the  canal  just  above  the  48-ft.  dam. 
The  port  of  this  conduit  is  covered  by  a  coarse 
trash  rack  mounted  on  a  frame  set  flush  with  the 
vertical  face  of  the  wall.  The  water  passes 
through  a  fine  mesh  rack  in  a  wall  between  the 
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i«nd  of  the  conduit  and  inlet  pit  before  reaching 
the  latter.  The  middle  well  of  the  inlet  pit  con- 
.tains  three  valves;  a  pipe  in  the  bottom  of  this 
well  connects  the  two  outside  wells  and  is  fitted 
with  a  gate  valve,  and  the  wall  separating  each 
outside  well  from  the  middle  well  is  built  with  an 
■opening,  controlled  by  a  sluice  gate  valve,  through 
■which  the  fk>w  of  canal  water  into  each  of  the 
outside  wells  is  controlled.  All  three  of  these 
•valves  are  fitted  with  non-rising  stems  which 
terminate  at  the  level  of  the  floor  over  the  pit 
.and  are  operated  by  removable  wheel  keys.  The 
inlet  well,  and  through  it  the  chambers  under  the 
■dam,  may  be  emptied  through  a  conduit  leading 
to  the  pit  under  the  wheel  bay  in  the  power 
Jmose. 

Each  of  the  two  outside  wells  of  the  inlet  pit 
'Communicates  both  at  the  top  and  bottom  with 
the  chamber  under  its  corresponding  movable 
.dam.  As  the  arrangement  of  the  two  wells  is 
the  same,  a  description  of  one  will  serve  for  both. 
The  outer  wall  of  the  well  is  formed  by  the 
sheathing  plates  on  the  face  of  the  wall  at  the 
■end  of  the  movable  sector.  Beneath  the  sheath- 
ing plate  is  an  opening  from  the  outside  well  of 
:the  inlet  pit   into   the   chamber  under   the   dam, 


third  pit  has  a  window  or  door  at  the  bottom  on 
the  tail  race  side  and  communicates  with  the 
chambers  under  both  dams  and  with  the  outlet 
conduit  from  the  weir  tube  pit.  It  contains  a 
steel  shaft  and  crank  from  each  dam,  harnessed 
in  the  operating  room  above  to  models  of  the 
dams  which  will  indicate  separately  all  the  posi- 
tions of  each  dam.  Two  pairs  of  l2-in.  float 
gauge  pipes,  12  ft.  long,  are  also  located  in  this 
pit  and  have  connections  which  will  indicate 
through  floats  attached  to  pointers,  all  stages 
of  water  above  the  dams  and  in  the  chambers 
under  the  latter.  The  pit  is  covered  with  a  steel 
angle  frame  carrying  a  floor  of  hinged  cast-iron 
plates.  The  weir  tube  counterweights  and  gears 
for  operating  the  two  weir  tubes  by  means  of 
floor  stands  in  the  operating  room  are  placed 
under  this  floor.  A  bay  window  is  placed  at 
both  ends  of  the  floor  over  the  indicator  pit, 
in  the  sides  of  the  operating  house.  The  indicat- 
ing gauges  for  one  dam,  the  wheel  for  operating 
the  gear  of  one  weir  tube,  the  model  showing 
the  position  of  the  one  dam,  and  so  forth,  will 
all  be  placed  close  to  one  of  these  windows  and 
the  similar  apparatus  for  the  other  dam  close 
to   the    other    window    so    that    they    will    be    in 


lent  disturbance  at  any  point.  In  the  first  no  ft. 
of  the  race  the  width  is  gradually  increased  to 
54  ft.,  the  bottom  dropping  away  from  the  dam 
on  a  slight  grade.  The  bottom  in  this  length  is 
lined  with  a  concrete  floor  anchored  by  bolts  to 
the  solid  rock  on  which  all  of  the  structures  of 
the  power  development  are  built.  At  the  end 
of  this  I  ID- ft.  length  the  bottom  drops  11  ft.  in 
10  ft.  forming  a  55x75-ft.  pool ;  beyond  this  is 
a  second  pool,  55x60  ft.  in  plan,  which  has  3  ft. 
less  water  in  it  than  the  first.  A  channel  still 
3  ft.  more  shallow  than  the  second  pool  extends 
from  the  latter  to  a  weir  over  which  the  water 
is  discharged  into  the  power  house  tail  race. 
This  weir  has  a  total  length  of  275  ft,  the  tail 
race  widening  out  to  form  a  pool  of  that  width 
just  above  it.  A  length  of  48  ft.  of  the  weir 
at  one  end  has  its  crest  2  ft.  above  the  bottom 
of  the  large  pool  at  the  lower  end  of  the  race ; 
the  crest  of  the  balance  of  the  weir  is  5  ft.  above 
the  bottom  of  that  pool.  One  side  of  the  tail  race 
is  built  on  a  curve  so  the  principal  flow  over  the 
dam  will  follow  along  it  and  pass  over  the  low 
portion  of  the  weir. 

The  power  development  of  the  Drainage  Canal 
is  being  carried   on  under  the  direction  of  Mr. 


Fender  and  Guard  Walls  at  Movable  Crest  Dams  from  the  Upstream   Side. 


:this  opening  being  controlled  by  a  sluice-gate 
'valve  with  its  valve  rod  passing  up  in  that  well. 
A  rod  on  a  lever  which  controls  the  shaft  to 
■which  the  props  for  supporting  the  dam  are  keyed 
also  passes  up  in  this  well.  A  removable  section 
or  door  opening  into  the  inlet  well  is  placed  in 
*he  sheathing  at  the  top  of  the  well  and  pro- 
vides means  of  entering  the  chamber  under  the 
dam  when  the  latter  is  blocked  up  on  the  props 
in  its  highest  position.  In  order  to  avoid  acci- 
dent to  the  operators  or  to  the  dam,  this  door 
is  so  designed  that  when  it  is  in  place  it  locks 
the  rack  bar  which  operates  the  dam  props  and 
the  valve  rod  which  operates  the  sluice  gate  at 
the  bottom  of  the  chamber. 

A  pit  containing  two  vertical  weir  tubes  is 
next  to  the  inlet  pit  under  the  operating  house. 
These  weir  tubes  are  made  of  26-in.  pipe  and  are 
swung  from  the  top  on  chains  passing  over  a 
pair  of  pulleys  to  counterweights.  One  of  the 
tubes  is  connected  with  the  chamber  under  one 
dam  and  the  other  with  the  chamber  under  the 
other  dam,  the  water  flowing  out  of  these  cham- 
bers over  the  circiilar  weirs  formed  by  the  tops 
of  the  tubes.  The  height  of  the  water  level  in 
these  chambers  can  be  regulated  therefore  by 
varying  the  height  of  these  circular  weirs,  and 
the  position  of  the  crest  of  movable  sector  will 
thus  be  changed  accordingly.  This  regulation  of 
the  height  of  water  in  the  two  chambers  can  be 
done  separately  or  together,  and  is  under  perfect 
control  at  all  times.  An  outlet  conduit  leads 
from  the  weir  tube  pit  to  the  tail  race  of  one 
of  the  dams. 

The  third  pit  tinder  the  operating  house  is  at 
the  downstream  end  of  the  substructure  under  the 
latter  and   next  to   the   weight  tube  pit.     This 


easy  sight  and  reach  of  the  operator  as  he  stands 
in  the  window.  The  operator  may  thus  observe 
the  movement  of  the  crest  of  the  dam  as  the 
regulating  devices  are  manipulated,  without  leav- 
ing those  devices. 

The  bridge  over  each  dam  opening  in  the  end 
wall  of  the  race  is  placed  so  a  needle  dam  of 
timbers  may  be  placed  across  the  opening  and  the 
flow  of  water  over  the  dam  cut  off  as  a  final 
resource  in  case  of  an  accident  to  the  dams,  or  to 
a  butterfly  dam  across  the  head  race  at  the  junc- 
tion of  the  latter  with  the  main  canal.  These 
bridges  are  of  the  through  plate-girder  type,  their 
bottoms  also  being  plate  girders  in  order  to  bring 
both  side  girders  into  play  when  the  upper  ends 
of  the  timbers  of  the  needle  dam  are  placed 
against  the  girder  on  the  upstream  side.  The 
lower  end  of  the  needle  dam  timbers  will  rest 
against  a  cast-iron  plate  in  a  shoulder  on  the 
upstream  side  of  the  base  of  the  dam. 

The  downstream  faces  of  the  back  wall  of  both 
dams  is  designed  to  suit  the  various  conditions 
of  flow.  The  i2-ft.  dam  has  a  tail  race,  12  ft. 
in  width,  which  connects  with  the  tail  race  of  the 
power  house.  The  48-ft.  dam  also  has  a  tail 
race,  575  ft.  long,  connecting  it  with  the  tail  race 
of  the  power  house.  Under  certain  operating 
conditions  40,000  h.-p.  in  water  will  pass  over  the 
48-ft.  dam,  and  will  have  to  be  dissipated  be- 
tween the  latter  and  the  tail  race  of  the  power 
house.  Experience  with  the  bear  trap  dam  at 
the  controlling  works  on  the  main  canal  has  dem- 
onstrated that  careful  preparations  must  be  made 
to  gradually  reduce  the  velocity  of  the  water 
flowing  over  such  a  dam.  The  tail  race  of  the 
48-ft.  dam  is  designed  specially  to  break  the  force 
of  the  water  flowing  over  the  dam,  without  vio- 


Isham    Randolph.      Mr.    E.    L.    Cooley    designed 
and   detailed  both  of-  the   movable  dams. 


Sewage  Disposal  at  Norwich,  England,  will 
be  conducted  in  an  unusual  manner,  according  to 
the  London  "Times,"  which  states  that  Mr.  A.  E. 
Collins  is  the  engineer  of  the  works.  The  sewage 
will  be  forced'  by  centrifugal  pumps  against  a 
head  of  117  ft.  through  a  33-in.  reinforced  con- 
crete conduit  about  21/2  miles  long  to  one  or  both 
of  two  vertical  pipes  and  discharge  over  bell 
mouths  into  one  or  more  of  four  detritus  pits. 
The  latter  will  have  sharply -sloping  bottoms,  and 
will  be  provided  with  sludge  outlet  valves  leading 
to  Shone  pneumatic  ejectors,  by  means  of  which 
the  detritus  can  be  delivered  through  rising  mains 
to  the  higher  levels  of  the  farm.  The  arrange- 
ment of  these  pits  is  such  as  to  enable  nearly  the 
whole  of  their  cleansing  to  be  done  without  stop- 
ping the  flow  of  sewage  through  them.  After 
leaving  the  detritus  chambers  the  sewage  flows 
over  measuring  weirs  into  the  common  supply 
channel  of  four  hydrolytic  tanks.  The  sewage 
leaves  these  tanks  under  a  "skimming  wall,"  and 
passes  into  further  hydrolytic  chambers  provided 
with  what  are  known  as  hydrolyzing  cells.  These 
cells  are  constructed  with  a  large  number  of 
nearly  vertical  slate  divisions,  the  object  being 
to  present  as  extensive  a  surface  as  possible.  The 
solids  in  solution  deposit  upon  these  surfaces  in 
the  form  of  a  feathery  sludge  which,  on  reaching 
a  certain  thickness,  mostly  falls  to  the  bottom. 
It  is  removed  from  the  tanks  at  intervals  without 
interfering  with  their  working,  and  flows  to  the 
Shone  ejectors.  The  effluent  will  be  used  for 
irrigation  of  farming  lands. 


August  24,  1907. 

Retaining  the  Sides  of  a  Large  Excavation. 

The  new  six-story  steel-frame  wholesale  meat 
market  building  for  Swift  &  Co.,  at  153rd  S». 
and  Brook  Ave.,  New  York,  with  its  vaults  under 
the  20-ft.  sidewalk  on  two  sides,  occupies  a  65.x 
i3S-ft.  area  which  has  been  excavated  to  a  depth 
of  about  21  ft.  through  10  ft.  of  loose  fill  above 
a  deep  stratum  of  fine  sand  and  quicksand,  with 
abundance    of    ground    water    at    a    distance    of 
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same  planes  on  the  opposite  side  of  the  inter- 
mediate girder  and  wedged  against  the  corre- 
spondmg  ranger.  The  long  struts  were  made  in 
two  pieces,  spliced  with  butt  joints  and  with  a 
scab,  and  all  of  them  were  connected  at  both 
ends  to  the  horizontal  timbers  by  top  and  bottom 
scab  pieces.  Shallow  trenches  were  dug  to  re- 
ceive them  where  necessary  and  care  was  taken 
to  locate  them  so  as  to  clear  the  steel  columns 
and  piers  in  the  framework  of  the  building. 


Sheeting  and  Bracing   the  Excavation  for  the  Swift  &  Co.   Buildinrj. 

about  12  ft.  below  the  surface.  The  site  was 
originally  the  bed  of  a  considerable  stream,  which 
has  not  yet  wholly  disappeared,  making  it  neces- 
sary to  deal  not  only  with  ordiTiary  ground  water, 
but  with  a  considerable  subterranean  flow.  This 
condition,  together  with  the  treacherous  and  ir- 
regular character  of  the  soil,  made  the  excava- 
tion difficult  and  necessitated  careful  provisiori 
for  the  exclusion  of  as  much  water  as  possible 
from  the  pit  and  for  the  safe  support  of  the 
earth  on  the  outside.  The  sheeting  was  there 
fore  designed  not  only  to  resist  a  heavy  earth 
pressure,  but  to  act  also  as  a  core  wall  or  dam 
to  intercept  the  flow  of  underground  water.  The 
soil  was  so  wet  and  soft  that  the  bottom  of  the 
pit  offered  very  little  resistance  to  vertical  or 
horizontal  pressure  and  would  not  aflFord  a  re- 
action for  ordinary  spur  braces,  so  that  a  special 
system  was  designed  to  resist  the  external  pres 
sure  on  the  sheeting. 

A  row  of  pits  about  6  ft.  square  was  sheeted 
down  to  a  depth  of  20  ft.  at  equidistant  points 
on  a  line  parallel  with  a  long  side  of  the  excava- 
tion and  about  20  ft.  from  it.  A  double  line  about 
70  ft.  long  of  I2xi2-in.  horizontal  timbers,  laid 
close  side  by  side  and  breaking  joints,  was  sup- 
ported on  the  cribs  at  one  end  of  the  lot  just 
above  the  bottom  of  the  main  excavation,  whicii 
at  this  time  had  been  carried,  by  preliminary 
open  work,  to  a  depth  of  about  12  ft.  below  the 
original  surface.  A  narrow  trench  about  4  ft. 
deep  was  dug  just  beyond  the  line  of  excavation 
on  each  of  the  long  sides  of  the  lot,  from  end  to 
end,  and  in  each  of  them  was  laid  a  continuous 
line  of  I2xi2-in.  rangers.  Transverse  ioxi2-in. 
timbers  about  20  ft.  long  and  12  ft.  apart  were 
laid  in  inclined  position  on  one  side  of  the  inter- 
mediate horizontal  girder  and  their  ends  were 
abutted  ad  wedged  against  its  vertical  face  and 
that  of  the  outside  ranger  timber.  Similar  12x12- 
in.   inclined   struts   45    ft.    long   were   laid   in   the 


the  pit  generally  2  or  3  ft.  above  the  lower  ends  of 
the  piles,  thus  reducing  the  tendency  of  the  quick- 
sand in  the  bottom  to  rise.    After  the  excavation 
was  deep  enough  to  develop  considerable  external 
pressure  on  the  sheeting  and  bring  the  inclined 
braces  to  a  solid  bearing  agairrst  the  intermediate 
girders,  one  end  of  the  latter  was  braced  against 
the  transverse  ranger  laid  across  the  lot  on  the 
line  of  excavation  and  the  opposite  end  near  the 
center   of  the   lot   was   temporarily   secured   by 
rakers,    with    their    lower    ends    bearing   against 
distributing  timbers   like  grillages   or   dead   men 
buried  in  the  soil.    Sheet  piles  were  driven  across 
the  outside  face  of  the  end  ranger  aijd  the  ex- 
cavatiorf  carried  on  inside  of  them ;  the  external 
pressure  they  received  was  largely  transmitted  to 
the  intermediate  horizontal  girder,  where  part  of 
it  was  absorbd  by  the  end  raker  and  the  remainder 
was  absorbed  by  friction  with  the  struts  or  was 
directly    transferred    to   the    side    sheeting   by   a 
pair  of  special  struts  in  the  planes  of  the  regular 
transverse   struts,  which   were  inclined   about  80 
deg.    from   the   direction   of  the  main   girder   so 
that  their  vertex  pointed  toward  the  line  of  trans- 
verse  sheeting.     The  ends  of  these   struts   were 
scabbed  to  the  center  and  side  rangers  like  the 
regular   transverse    struts,    and   as   any   displace- 
ment in  the  center  ranger  tended  to  force  them 
into  a   transverse  line,  they  acted  like  a  toggle, 
setting  themselves  tighter  and  tighter  as  the  pres- 
sure  increased   and    transferring    it    to   the    side 
rangers.     By  this  device  the  pressure  against  the 
end   sheeting  was  successfully   resisted   until   the 
lines  of  rangers,  the  transverse  bracing,  and  the 
side  sheeting  had  been  placed  the  full  length  of 
the  lot  and  the  intermediate  ranger  was  made  to 
abut  against  the  transverse  ranger  at  the  opposite 
end,  thus  transmitting  the  pressures  from  one  end 
'o  the  other  and  dispensing  with  the  need  of  the 
inc'ireH  rakers. 
As  the  excavation  progressed  a  second  system 


View  Showing  Excavation  Carried  to  Greater  Depth. 


On  one  side  of  the  lot  where  the  excavation 
reached  a  maximum  of  21 '/a  ft.  depth,  3xio-in. 
tongue  and  groove  sheeting  24  ft.  long  was 
started  on  the  outside  of  the  ranger,  and  on  the 
opposite  side,  where  the  excavation  had  a  maxi- 
mum depth  of  14  ft.,  2xio-in.  tongue  and  groove 
piles  14  ft.  long  were  started  simultaneously  with 
them.  As  the  piles  were  driven,  excavation  was 
carried  on,  care  being  taken  to  keep  the  bottom  of 


of  rangers  was  set  against  the  sheeting  about  6 
ft.  below  the  first  and  was  braced  through  the 
intermediate  ranger  in  the  same  way.  Undue  de- 
flection in  the  transverse  struts  and  in  the  inter- 
mediate ranger  was  prevented  by  the  use  of  crib- 
bing and  vertical  shores  wherever  necessary, 
which  were  changed  to  correspond  with  the  in- 
creasing depth. 
The  sheet  piles  were  driven  by  a  No.  4  Inger- 
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soil-Sergeant  steam  dfill  with  the  rotating  devic-j 
removed  and  the  drill  replaced  by  a  square  ste«l 
bar.  A  flat  steel  bar  was  bent  to  form  a  rectan- 
gular frame  and  bolted  to  the  drill  enclosing  the 
lower  end.  A  recUngular  hole  through  the  flat 
end  of  this  frame  engaged  a  corresponding  pro- 
jection formed  by  a  steel  anvil  block  riveted  to 
the  upper  side  of  a  driving  cap.  The  cap  was 
simply  a  piece  of  a  thick  steel  bar  bent  to  .i 
U-shape  and  fitted  snugly  on  the  top  of  the  sheet 
pile.  A  pair  of  handles  were  bolted  to  opposite 
sides  of  the  drill  so  that  it  was  easily  kept  en- 
gaged with  the  driving  cap  while  striking  it  rapid 
blows  that  forced  the  pile  down  about  i  in.  per 
minute  when  the  point  was  4  or  5  ft.  Ijclow  the 
surface.  .\n  expenditure  of  $15  transformed  the 
machine  from  a  rock  drill  to  a  hammer  which 
did  very  satisfactory  ser^ice  on  this  work  and 
has  been  adopted  by  the  contractors  for  similar 
work  in  other  places.  It  is  thought,  however,  that 
the  efficiency  of  the  hammer  would  be  promoteil 
by  increasing  its  weight  50  or  100  lb.,  as  may 
perhaps  be  dflne  by  adding  castings  to  the  frame- 
work. As  it  required  4  men  to  carry  the  ham- 
mer comfortably,  it  proved  too  heavy  to  hold, 
unaided,  while  in  operation  and  was  therefore 
suspended  by  a  rope  from  overhead  supports. 

At  first  a  pair  of  shear  legs  about  15  ft.'  high 
were  set  up  on  the  edge  of  the  excavation  and 
ser>-ed  as  towers  for  an  old  5^-in.  derrick  guy 
which  was  utilized  for  a  sort  of  improvised  cable- 
way.  The  cable  was  rove  through  a  snatch  block, 
which,  being  reversed,  served  as  a  trolley  for 
carrying  the  hammer  over  the  sheet  piles.  While 
driving  the  sheet  piles  on  the  sides  of  the  excava- 
tion, vertical  posts  were  in  some  cases  substi- 
tuted for  the  shear  legs  to  carry  the  cable-way, 
and  in  other  cases  the  cable-way  was  replaced 
by  a  horizontal  2xi2-in.  plank  16  ft.  long  set  edge- 
ways at  a  clear  height  of  about  12  ft.  above  the 
tops  of  the  piles.  This  plank  was  supported  at 
each  end  by  a  vertical  post,  seated  on  the  top  of 
the  pile  and  having  side  pieces  nailed  to  it  to 
form  jaws  engaging  the  tops  of  the  piles,  so  they 
could  easily  be  slipped  along  from  pile  to  pile. 
They  were  knee-braced  by  inclined  struts  spiked 
to  the  verticals  and  to  the  transverse  horizontal 
struts. 

The  steam  hammer  was  not  in  this  case  pro- 
vided with  a  rolling  support,  but  was  merely  sus- 
pended from  a  sling  passed  around  the  horizontal 
beam.  In  all  cases  the  hammer  was  raised  and 
lowered  by  a  four-part  hand  tackle  and  required 
a  vertical  clearance  of  about  9  ft.  for  effective 
operation.  The  hammer  was  operated  by  two 
men  on  top  guiding  it  with  the  handles  and  a 
third  man  below  to  adjust  the  pile  cap. 

The'  sheeting  and  bracing  was  accomplished  in 

5  weeks  by  an  average  force  of  18  men.  All  of 
the  excavation  was  done  with  pick  and  shovel, 
and  the  spoil  was  removed  in  wagons  driven  out 
of  the  pit  on  an  incline  at  one  end.  After  the 
sheeting  was  driven  the  water  in  the  excavation 
was  kept  down  by  two  Pulsometers. 

The  H.  Wales  Lines  Co.,  of  Meriden,  Conn.,  is 
the  general  contractor  and  the  work  above  de- 
scribed was  executed  by  Messrs.  Miller,  Daybill 

6  Co..  under  the  personal  direction  of  Mr.  F. 
Daybill,  and  Mr.  H.  L.  Muchmore,  super- 
intendent. 
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The  Construction  of  the  New  York  Central 
Office  Building,  New  York. 


The  CovotADo  River  Control  work  undertaken 
by  the  Southern  Pacific  Co.  to  divert  the  .flow  of 
the  river  from  the  Salton  Sink  was  completed 
last  month,  and  official  announcement  has  been 
made  that  affairs  are  again  in  the  hands  of  the 
California  Development  Co.,  which  will  have 
control  pending  an  agreement  between  the  gov- 
ernments of  the  United  States  and  Mexico  and 
the  corporations  involved.  The  Southern  Ppcific 
Co.  has,  it  is  stated,  expended  $1,500,000  in  the 
work  of  closing  the  breaks  in  the  bank  which 
caused  all  (he  damage. 


.■\n  important  feature  of  the  terminal 
improvement  for  the  New  York  Central 
&  Hudson  R.  R.  R.  Co.,  now  under  con- 
struction in  New  York  is  the  great  office  build- 
ing occupying  two  complete  blocks  on  Lexington 
Ave.,  between  43rd  and  45th  Streets.  This  build- 
ing when  completed  will  be  about  275  ft.  wide, 
452  ft.  long  and  about  280  ft.  or  20  stories  high 
above  the  curb,  with  one  complete  story  and  part 
of  another  extending  to  a  maximum  depth  of 
35  ft.  below  the,  curb.  It  will  have  three  inter- 
ior 62x130  ft.  light  wells  extending  from  the 
roof  to  the  second  main  floor  36  ft.  above  the 
curb  which  coincides  with  the  first  office  floor. 
Below  the  street  level  the  building  will  be  used 
for  train  service,  and  the  first  story,  which  is 
very  high  and  sub-divided  for  part  of  its  area 
by  a  mezzanine  floor,  will  be  used  for  a  branch 
post-office.  The  upper  part  of  the  building 
will  be   devoted   entirely  to  office   purposes. 

The  jjuilding  is  of  steel  cage  fire-proof  con- 
struction with  cut  stone  exterior  walls,  backed 
with  brickwork  and  with  cinder  concrete  floors, 
roof  and  ceilings,  and  fire-proofing  around  all 
steel  members.  In  a  general  way  the  building 
is  symmetrical  in  plan  around  the  longitudinal 
and  transverse  center  lines.  It  will  contain  in 
all  about  35,000  tons  of  structural  steel  and  the 
estimated  cost  is  approximately  $9,000,000,  ex- 
clusive of  the  value  of  the  site.  At  present  only 
the  north  end  of  the  building,  up  to  the  sixth 
office  floor,  is  under  contract  and  this  portion 
of  it,  which  contains  about  7,500  tons  of  struc- 
tural steel,  will  be  completed  and  the  offices  of 
the  company  transferred  to  it  before  construc- 
tion is  commenced  on  the  corresponding  lower 
part  of  the  south  end  of  the  building,  which  is 
somewhat  larger  than  the  north  end  and  will  ex- 
tend across  43rd  street,  containing  two  of  the 
three  light  courts.  The  permanent  floor  of  the 
sixth  story  will  be  built  with  the  first  section 
to  serve  as  a  temporary  roof  for  the  fifth  office 
story  and  the  thirteen  upper  office  stories  will 
be  added  at  a  future  time  not  yet  determined. 
The  steel  frame-work  of  the  part  now  being 
erected  is  proportioned  for  the  stresses  produced 
by  the  full-height  building  and  all  of  the  struc- 
tural details  are  designed  for  the  requirements 
of  the  20-story  structure.  .  A  general  description 
of  the  building  and  details  of  the  structural  steel 
work  of  fthe  lower  portion  were  published  in 
The  Engineering  Record  of  Feb.  24,  March  17 
and  April  7,  1906,  and  reference  to  them  will 
show  clearly  many  of  the  interesting  features 
of  the  steel  work  alluded  to  in  this  article. 

The  general  contract  for  the  lower  part  of 
the  building  was  awarded  to  the  JoJin  Peirce 
Co.,  and  in  January,  igo6,  work  was  commenced 
on  the  first  part  of  the  building,  220  ft.  long 
at  the  north  end.  reaching  from  44th  to  45th 
street.  The  ground  had  already  been  cleared 
and  the  excavation  made  to  the  required  depth 
of  about  20  ft.  below  the  curb  by  the  contrac- 
tor for  the  yard  improvements,  who  had  also 
built  at  this  point  a  massive  concrete  retaining 
wall  adjacent  to  Lexington  avenue.  The  gen- 
eral excavation  for  the  building  was  carried  every- 
where into  the  solid  rock,  for  the  column  founda- 
tions. In  the  entire  building  there  are  about  180 
main  columns  and  a  large  number  of  short  sub- 
columns,  many  of  which  carry  extremely  heavy 
loads  and  are  seated  on  single-tier  I-beam 
grillages  proportioned  for  a  maximum  pressure 
of  36  tons  per  square  foot  on  the  surface  of 
the  rock.  In  a  few  instances  where  cast-iron 
pedestals  and  short  concrete  piers  were  adopted 
the  latter  were  reinforced  and  loaded  with  the 
same  unit  pressure   which   gives  a  very  liberal 
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margin  over  the  maximum  of  50  tons  per  squirt 
loot   allowed   by   the   Building  Department. 

All  grillages  are  made  with  three  to  nine  24-in. 
loo-Ib.  I-beams,  connected  with  three  lines  of 
tie-bolts  and  gas  pipe  separators.  After  the 
beams  for  each  grillage  were  assembled  together 
they  were  suspended  by  vertical  bolts  fEorr» 
pairs  of  transverse  girders  supported  on  block- 
ing and  very  carefully  adjusted  with  their  panel 
lower  flanges  at  the  exact  height  required  for 
the  top  flanges  of  the  grillage  beam.  The  sus- 
pender bolts  were  screwed  up  tightly,  bring- 
ing the  grillage  beams  into  close  contact  with 
the  supporting  girders,  while  grout  was  filled 
in  from  the  surface  of  the  rock  to  about  l-in. 
above  the  bottom  flanges,  and  the  spaces  between 
the  beam  webs  were  filled  with  well-rammed 
concrete,  which  was  allowed  to  set  thoroughly 
before  the  supporting  girders  and  suspension 
rods  were  removed. 

Timber  cribbing  was  built  up  from  the  bot- 
tom of  the  excavation  to  about  18  ft.  above 
curb  level  and  on  it  were  erected  two  wooden 
travelers  each  consisting  of  a  horizontal  plat- 
form with  two  stiff-leg  derricks  braced  together 
at  the  forward  corners.  The  derricks  had  wooden 
masts  about  35  ft.  high  and  steel  booms  about 
60  ft.  long,  with  a  capacity  of  15  tons  each. 
The  20x30-ft.  platforms  were  mounted  on  double- 
flange  wheels  running  on  rails  spiked  to  I2xl2-in. 
longitudinal  stringers.  These  travelers  unloaded 
the  columns  and  girders  from  trucks  in  the 
street  and  assembled  them  in  the  structure.  After 
erecting  the  first  panels  of  columns  and  girders, 
the  traveler  truck  was  transferred  to  the  floor- 
beams  and  thereafter  the  travelers  moved  on 
the  completed  portion  of  the  frame-work  and 
the  use  of  cribbing  was  dispensed  with. 

Great  energy  was  displayed  in  erecting  the 
first  two  tiers  of  steel  work  as  rapidly  as  pos- 
sible so  that  the  street  floor  colild  be  built 
and  the  story  below  it  used  for  the  suburban 
passenger  traffic  which  was  put  in  service  there 
in  December,  1906.  As  it  was  necessary  to  com- 
plete entirely  each  tier  of  beams  as  fast  as  the 
traveler  was  advanced,  there  was  considerable 
danger  of  interruption  to  the  work  through  pos- 
sible delay  in  receiving  some  of  the  beams 
or  girders  and  therefore  above  the  postoffice 
floor  the  travelers  were  largely  superseded  by 
four  guyed  derricks  with  6o-ft.  booms  arranged 
so  as  to  command  the  entire  area  of  the  build- 
ing and  the  adjacent  street,  making  it  possible 
to  unload  and  erect  materials  without  rehand- 
ling.  These  derricks  were  lifted  up  every  sec- 
ond tier  and  were  operated  by  Lidgerwood  hoist- 
ing engines  with  separate  boilers,  two  of  which 
were  located  on  the  street  floor  ahd  two  on  the 
third  floor  to  avoid  obstructing  the  trains  in 
the  basement  story. 

The  special  design  of  the  building  involved 
extremely  heavy  column  loads  and  long  span 
girders  and  resulted  in  the  production  of  very 
massive  members  to  be  handled  by  the  travelers 
and  derricks.  Among  these  were  the  bottom 
sections,  over  50  ft.  long,  of  columns  with  loads 
of  over  3,190,000  lb.,  each  which  were  made 
with  special  sections  tapering  from  24x24-in.  at 
the  top  to  24x58-in.  at  the  bottom.  One  sec- 
tion, the  heaviest  piece  in  the  building,  weighed 
nearly  32  tons;  others  weighed  about  1,000  lb. 
per  lineal  foot  and,  although  nearly  as  heavy 
as  rnany  of  the  girders,  were  liandled  by  the 
single    derrick   booms. 

In  order  to  clear  the  railroad  tracks,  the  • 
basement  columns  were  spaced  44  ft.  apart  on 
centers,  a  distance  which,  being  unnecessary 
in  the  upper  stories,  was  there  diminished  by 
intermediate  columns  carried  on  heavy  girders 
and   trusses   of  44-ft.   span. 

Immediately  over  the  track  the  floor  was  car- 
ried by  72-in.  plate  girders  44  ft.  long  and  the 
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heavy  outer  wall,  self-supporting  up  to  the  main 
cornice,  80  ft.  high,  was  carried  on  pairs  of 
84-in.  girders  44- ft.  long,  that  weighed  about 
j8  tons  each.  In  the  postoffice  floor  there 
are  48.x.J2-in.  bo.x  girders  44  ft.  long  and  lattice 
girders  over  7  ft.  deep,  and  between  the  third 
and  fourth  office  floors  there  is  a  series  of 
heavy  triangular  transverse  trusses  12H  ft.  deep 
which  support  the  fifteen  upper  stories.  The 
members  of  these  trusses  were  shipped  sep- 
arately, assembled  in  position,  and  field-riveted 
there.  All  other  columns  and  girders  with  maxi- 
mum weights  of  over  30  tons  each  were  com- 
pleted, shop-riveted  and  erected  as  single  units. 
The  rivets  in  the  field  connections  were  driven 
by  an  ordinary  force  of  six  gangs  of  men, 
each  operating  a  Chicago  pneumatic  hammer 
driven  by  compressed  air  received  from  the 
mains  supplying  the  plant  installed  by  the  con- 
tractor for  the  excavation  and  other  work  in 
the  terminal  yard  adjacent.  The  erection  of 
the    steel    work    was    commenced    by    laying   the 
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are  protected  by  >^-in.  of  cement  mortar  on 
metal  lath.  Wooden  forms  were  built  around 
the  truss  members,  conforming  closely  to  their 
cross-section,  and  the  fire-proofing  concrete  was 
rammed  within  them  to  enclose  all  parts  of  the 
truss.  About  11,000  yd.  of  i  :2:5  Atlas  Portland 
cement  concrete  was  required  for  the  432,000 
sq.  ft.  of  floor  and  roof  surface  and  for  fire- 
proofing  the  steel  work.  All  concrete  was 
mixed  in  two  Foote  machines  made  at  Nunda, 
N.  Y.,  each  of  them  driven  by  a  lo-h.p.  Gen- 
eral Electric  motor.  These  machines  were  fitted 
with  automatic  screw  feeds  delivering  without 
other  measurements  any  required  proportions  of 
the  materials  to  the  mixing  hopper  where  they 
were  thoroughly  incorporated  together  by  a 
spiral  mixer  which  carried  th^m  through  the 
open  trough  and  discharged  them  into  a  wheel- 
barrow below.  Each  machine  had  a  capacity  of 
about  175  yd.  in  8  hr. 
On  account  of  the  necessity  of  preserving 
the  lower  part  of  the  building  unobsructed   for 
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Interior  Court  of  Grand  Central  Office  Building  Showing  Scaffold. 


grillages  in  July,  1906,  and  was  substantially 
finished  in  March,  1907,  with  an  average  force 
of  about   100  men. 

The  first  floor,  at  street  level,  was  laid  as 
soon  as  possible  after  the  erection  of  the  steel 
work  had  been  carried  above  it,  so  as  to  afford 
a  protection  for  the  train  service  below.  It 
was  of  the  standard  cinder  concrete  type  pro- 
portioned for  a  live  load  of  365  lb.  per  square 
foot.  To  afford  additional  protection  from  pos- 
sible falling  objects  all  of  the  cinder  floor  in 
the  Post  Office  department  was  covered  with 
single  3-in.  plank  except  in  the  city  depart- 
ment, where  it  was  doubled  3-in.  planks.  The 
■floor  of  the  pipe  gallery  below  was  protected 
by  about  20,000  square  feet  of  water-proofing. 
Besides  this  a  temporary  false  roof  of  galvanized 
iron  was  built  under  a  portion  of  the  second 
floor,  and  special  pains  were  taken  in  waterproof- 
ing and  draining  under  the  two  concrete-mixing 
platforms. 

All  floors  are  of  the  Roebling  flat-arch  re- 
inforced type  and  are  independent  of  the  ceil- 
ing construction,  which  will  be  of  the  suspended 
type.  Beams,  columns,  girders  and  truss  mem- 
"bers  are  fire-proofed  with  cinder  concrete  2-in. 
thick,  reinforced  with  and  laid  on  light  steel- 
shapes,  secured  with  standard  clamps  and  hocks 
to   the   members,   except   the   beam   soffits,   which 


the  train  service,  it  was  impossible  to  store 
sand,  cement,  cinders,  brick  and  other  material 
there,  as  is  usually  customary  in  such  build- 
ings, and  the  materials  were  unloaded  and 
hoisted  to  the  second  floor,  where  they  were 
stored  and  then  rehandled  as  required.  Con- 
crete materials  were  elevated  by  a  link  belt 
conveyor  to  a  small  hopper  in  the  top  of  the 
concrete  tower  whence  they  were  automatically 
delivered  by  gravity  to  the  automatic  screw  feed 
Separate  General  Electric  motors  were  provided 
at  each  concrete  machine  to  drive  the  elevators 
and  a  small  crusher  designed  by  the  Roebling 
Construction  Co.  installed  there  to  break  up  any 
large  lumps  of  slag  to  a  maximum  size  of 
I  in.  The  concrete  was  discharged  from  the 
machine  into  wheelbarrows  which  were  lifted 
in  pairs  by  two  platform  elevators  designed  by 
the  Roebling  Construction  Co.,  and  built  by  the 
Lidgerwood  Mfg.  Co.  Four  other  platform  ele- 
vators were  installed  at  equidistant  points  in 
the  building  to  handle  other  materials.  Two 
of  them  were  made  by  the  Lidgerwood  Mfg. 
Co.,  one  by  the  Maine  Electric  Co.,  and  one, 
operated  by  steam,  was  made  by  the  American 
Hoist  &  Derrick  Co. 

The  cut  stone  in  the  exterior  walls  includes 
about  62,000  ft.  of  Indiana  limestone  and  15,- 
000  cu.   ft.  of  granite   from  the  quarries  of  the 


Stony  Creek  Granite  Co.,  Conn.  This  stone 
was  partly  stored  on  the  ground  and  partly  on 
the  sidewalk  bridge  alongside  the  building,  and 
was  handled  entirely  by  four  boom  derricks 
seated  on  the  roof  and  operated  by  Lidgerwood 
steam  engines.  The  heaviest  pieces  weigh  about 
7  tons  each  and  were  carefully  anchored  to  and 
generally  supported  directly  from  the  steel  frame- 
work. All  of  the  window  frames  are  made 
of  cast-iron  or  bronze  and  were  very  carefully 
set  before  the  stone  work  was  built  around 
them,  the  joints  being  afterward  calked  with 
oakum  and  putty.  Almost  as  soon  as  the  ma- 
sonry work  was  commenced  it  was  interrupted 
by  a  strike,  which  delayed  it  for  nine  months, 
so  that  effective  operations  on  it  were  not  be- 
gun until  May  15,  since  when  about  60,000  cu.  ft. 
have  been  laid  and  the  work  is  now  rapidly 
progressing. 

The  cut  stone  is  laid  from  the  inside  of  the 
building  but  the  brick  face  walls  of  the  interior 
courts  are  built  from  outside  scaflFolds;  part 
of  these  are  of  ordinary  construction,  supported 
on  cantilever  beams,  but  forty  of  them  are 
patent  scaflfolds  made  ,by  the  Wm.  Murray  Co., 
New  York.  Each  of  the  latter  is  about  s  ft.' 
wide  and  9  ft.  long,  with  longitudinal  floor 
boards  laid  on  transverse  pairs  of  2xiJ4-ir». 
angles,  back  to  back,  with  vertical  connection 
irons  between  their  web.  These  connections  pro- 
ject above  the  top  flanges  and  receive  small 
cast-iron  drums  fitted  with  worm-gears  operated 
by  detachable   cranks. 

Each  scaffold  has  four  drums  and  each  drum 
has    100    ft.   of  H-in.    wire   rope   made   fast  at 
the    upper   end   to   8-in.   horizontal   cantilever  I- 
beams  about  20  ft.  long,  projecting  over  the  edge 
of   the    roof  and    anchored    to   it   at   their   inner 
end.     Stirrups   enclosing  the   outer  ends   of  the 
I-beams   take  bearing  on   their  top   flanges   and 
have    horizontal    bolts    through    their    projecting 
lower    ends   to    receive    the    loops   at   the    upper 
ends   of   the   suspension   rope.     These   platforms 
can   be   rapidly   and   evenly   lifted   by   the   brick 
layers   so  as   to   keep   them  always  at   the   level 
most  convenient   for  effective  work.     They  have 
been  found  very  convenient  and  effident  on  this 
work  and  on  other  jobs   where   they  have  been 
used    by    the    same    contractor.      About    250,000  • 
pressed    brick   are   required    for   the   court    walls 
and   are  backed  up  with  ordinary  red   brick,   l,- 
800,000  of  which  are   required   for  that   portion 
of    the    building    now    under    contract.      In    the 
sixth    story   a    buzz    saw    and    an    emery    wheel 
driven  by  a  s-h.p.   General  Electric  motor  were 
installed  and  at  each  end  of  the  building  a  broad 
temporary    staircase    with    hand    rails    was    built 
for   the   use   of  the  workmen  and   was  believed 
to  have  efi'ected  a  considerable  economy  in  saving 
time. 

The  average  total  force  of  about  350  men  em- 
ployed by  the  general  contractor  is  under  the 
direction  of  Mr.  E.  F.  Dodson,  superintendent. 
The  steel  work  was  fabricated  and  erected  by 
the  McClintic-Marshall  Co.  The  work  is  de- 
signed and  constructed  under  Mr.  W.  F.  Wil- 
gus.  Vice-president  of  the  New  York  Central 
&  Hudson  River  R.  R.  Co.,  by  Messrs.  Reed 
&  Stem  and  Messrs.  Warren  &  Wetmore,  as- 
ociated  architects.  Mr.  Chas.  A.  Reed,  Execu- 
tive, and  Mr.  H.  G.  Balcom  in  charge  of  steel 
work  and  structural  designs. 


The  Value  of  Land  taken  for  water  works 
purposes,  according  to  the  Massachusetts  Su- 
preme Judicial  Court  in  Sargent  v.  Town  of 
Merrimac,  81  N.  E.  Rep.  970,  is  made  up  oif  the 
value  of  the  land,  apart  from  its  special  adapta- 
bility for  water  supply  purposes,  plus  such  sum 
as  a  purchaser  would  add  to  that  value  on  the 
chance  that  the  land  might  be  some  day  used  as 
a  water  supply. 
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The  Asphalt  Pavement  on  the  Thames  Em- 
bankment. 


One  of  the  most  interesting  pieces  of  pave- 
ment laid  of  late  is  the  sheet  asphalt  work  done 
on  the  Thames  embankment  at  London.  For  a 
niunber  of  years  an  attempt  was  made  to  keep  the 
roadway  on  this  street  in  a  satisfactorj-  condi- 
tion with  macadam.  It  was  believed  that  this 
would  make  the  carriageway  more  agreeable,  ow- 
ing to  freedom  from  noise,  but  the  macadam  has 
been  a  failure  mainly  on  account  of  lack  of  dura- 
bility and  somewhat  owing  to  dust.  The  street 
is  one  of  the  highest  class  in  London  and  it  was 
felt  that  the  best  type  of  pavement  was  warranted 
for  it.  Sheet  asphalt  was  not  regarded  with  par- 
ticular favor  in  London,  but  the  excellent  results 
attained  with  it  elsewhere  finally  led  the  authori- 
ties to  award  a  contract  to  the  Trinidad  Lake 
Asphalt  Paving  Co.,  Ltd.,  for  the  work. 

The  macadam  of  the  Thames  embankment  is 
of  great  depth,  and  it  was  accordingly  decide  1 
that  the  best  pavement  to  try  would  be  one  with 
about  3  in.  of  a  very  close  binder,  laid  on  top  of 
the  old  macadam,  and  then  a  wearing  surface 
suited  for  the  character  of  the  traffic.  The  old 
surface  was  accordingly  graded  down  to  a  depth 
of  9  in.  by  means  of  a  scarifier  attached  to  a  road 
roller  in  the  manner  shown  in  an  accompanying 
illrstration.     The  material   loosened   in  this   way 
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minous  cement,  a  perfectly  stable  course  is  ob- 
tained between  the  foundation  and  the  surface, 
which  is  capable  of  sustaining  th.:  latter  under 
any  travel  to  which  it  may  be  subjected,  with- 
out  the  slightest  vibration. 

The  surface  mixture  was  placed  on  the  binder 
and  rolled  down  in  the  customary  way  in  this 
country,  as  shown  in  one  of  the  accompanying 
illustrations.  The  pavement  now  has  been  ex- 
posed to  wear  for  about  a  year,  and  its  appearance 
and  the  class  of  traffic  to  which  it  is  subjected 
are  well  shown  in  one  of  the  illustrations 

In  a  paper  by  Mr.  Clifford  Richardson  which 
was  printed  in  this  journal  on  June  i,  attention 
was  called  by  the  author  to  what  he  considered 
the  best  type  of  sheet  asphalt  pavement  for 
use  on  the  streets  having  continuous  heavy  trav- 
el. The  accompanying  illustration  gives  a  cross 
section  of  such  a  piece  of  pavement.  Mr.  Rich- 
ardson considers  that  for  such  service  a  Port- 
land cement  concrete  base  at  least  6  in.  thick  is 
necessary,  and  an  even  thicker  foundation  if  the 
sub-soil  is  not  of  the  firmest  character.  Under 
ordinary  circumstances  6  in.  of  foundation  is 
believed  to  be  enough  if  it  is  constructed  with  a 
high-g,rade  Portland  cement  and  good  hard  stone, 
for  which  good  gravel  may  be  substituted  in 
many  instances.  It  is  believed  that  every  effort 
should  also  be  made  to  provide  proper  drainage 
of  the  base. 


Method  of  Loosening  Old  Macadam. 


Close  Binder  Ready  for  Surface  Mixture. 


Piacing  Surface  Mixture  on  Binder. 


The  Thames  Embankment    Pavement. 


«as  removed  with  wheelbarrows  and  when  the 
full  depth  of  9  in.  had  been  taken  off  the  surface 
was  very  carefully  brought  to  grade.  Owing 
to  the  compacting  of  the  material  under  long 
traffic  the  portion  remaining  was  in  a  hard, 
dense  condition. 

The  most  interesting  feature  of  the  work  was 
the  very  thick  course  of  close  binder.  This  course 
is  different  from  the  open  binder  course  used  on 
many  asphalt  pavements  in  America,  which  ha<i 


generally  not  been  dense  or  strong  enough,  ow- 
ing to  voids  and  the  use  of  unsuitable  stone  to 
carry  a  heavy  traffic,  and  has  been  a  source  of 
weakness  in  consequence.  The  improved  binder 
which  is  being  introduced  where  the  local  author- 
ities can  be  persuaded  to  pay  for  it  consists  of 
the  same  grade  of  stone  as  the  old  binder,  but 
with  the  voids  completely  filled  with  the  fine  mix- 
ture used  for  the  surface  coat.  With  a  mixture 
of  such  composition,  well  cemented  with  a  bitu- 


Upon  such  a  base  Mr.  Richardson  advises  the 
use  of  2  in.  of  close  binder,  like  that  used  in  the 
Thames  embankment  pavement,  and  shown  in  the 
accompanying  cross  section.  The  stone  for  this 
binder  should  be  hard  enough  to  carry  the  travel 
without  crushing.  On  this  binder  should  be  laid 
a  wearing  surface  of  standard  grading  made  with 
a  cement  consisting  of  a  mixture  of  suitable 
bitumens  skillfully  combined  and  handled.  This 
surface  should  be   i    1-2  in.  thick,  and  a  thicker 
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surface  is  unnecessary,  if  the  work  is  done  care- 
fully and  the  materials  are  suitable,  because  the 
rigid  character  of  the  support  makes  it  unneces- 
sary for  the  top  to  be  anything  but  a  true 
wearing  course.  If  an  open  binder  course  and 
poor  foundations  have  been  laid,  than  a  wearing 
coat   2    in.   thick   is   necessary. 


Atlantic  City  Sewer  Construction. 


The  Pumping  Plant  at  Milton-Royal. 


The  water  pumping  plant  at  Milton-Royal, 
England,  is  rather  interesting  on  account  of  the 
use  of  two  20-h.p.  Diesel  engines  for  operating 
the  triplex  pumps  which  raise  water  from  a  pair 
of  wells  to  a  reservoir,  the  total  height  over- 
come being  about  i77  ft.  Although  the  en- 
gineers are  not  normally  required  to  do  so,  they 
will  start  the  pumps  against  the  full  head  of 
the  reservoir  readily.  An  automatic  device  has 
been  provided  for  stopping  the  engines  when 
the  reservoir  is  full.  Adirect-acting  balanced 
float  regulator  Is  fixed  in  the  reservoir  at  the 
head  of  the  delivery  main.     The  float   is  placed 


The  sewer  system  at  Atlantic  City,  N.  J.,  was 
installed  by  a  private  company  to  serve  a  popula- 
tion which  varies  from  about  40,000  in  winter 
to  over  400,000  in  summer  and  at  present  has 
about  9,000  buildings  connected,  among  which 
are  many  hotels,  some  of  them  of  large  size. 
As  the  surface  of  the  ground  is  very  flat  and 
its  elevation  varies  from  0  to  6  ft.  above  high-tide 
level,  the  grades  of  the  sewers  are  necessarily 
kept  very  low  and  very  careful  design  and  ac- 
curate construction  are  necessary  to  secure  a 
gravity  flow,  which,  in  some  cases,  is  combined 
with  pumping  to  the  outlet.  As  the  growth  of 
the  city  is  constant  and  rapid,  corresponding  ex- 
tensions and  improvements  of  the  sewage  system 
are  continually  in  progress,  which  have  varied 
in  cost  from  $50,000  to  $100,000  annually  for 
several   years. 

The  work  under  construction  this  season  in- 
cludes 4,600  ft.  of  intercepting  mains  receiving 
the    gravity   flow    of    one    district    and    a    pump 


polygonal  rings  exerting  balanced  reactions  and 
forming  horizontal  arches  in  equilibrium,  which 
resist  the  external  pressure  without  any  trans- 
verse or  radial  bracing,  thus  leaving  the  entire 
area  of  the  cofferdam  unobstructed.  At  each 
joint  the  rangers  are  securely  spliced  together 
between  top  and  bottom  steel  plates  ^  in.  thick 
qnd  about  24  in.  long,  secured  to  both  timbers- 
with  vertical  M-'"-  bolts.  As  the  sheet  piles  were 
driven  several  feet  below  the  bottom  of  the 
excavation  they  form  a  sort  of  core  wall  which 
intercepts  the  flow  of  the  ground  water  and 
enables  the  excavation  to  be  kept  dry  by  a  single 
3%-in.  pulsoraeter  working  in  a  sump  which 
also  drains  a  short  length  of  the  trench  exca- 
vated   for    the    connecting    sewer    mains. 

After  the  excavation  is  completed,  about  200 
piles  12  ft.  long  will  be  driven  in  its  bottom  and 
cut  off  below  grade.  They  are  arranged  about 
25  in.  apart  in  concentric  circles  25  in.  apart  ani 
are  capped  with  circuijiferential  3xio-in.  timbers 
on  which  is  laid  a  continuous  tight  floor  covered' 
with  2  ft.  of  1:3:5:  concrete  made  with  Atlas- 
Portland  cement  and  i^-in.  broken  trap  rock.    A 


Driving  Wooden  Sheeting  with  Hydraulic  Jet. 


Driving  Steel  Cofferdam  Sheeting  vyith  Jet. 


in  a  separate  cast-iron  chamber  which  has  only 
a  small  opening  into  the  reservoir  to  ensure 
perfectly  steady  motion  of  the  float.  When 
pumping  is  in  progress,  and  the  water  in  the 
reservoir  has  run  to  within  an  inch  of  its  top- 
water  level,  the  regulator  commences  to  close, 
and  gradually  increases  the  pressure  in  the  de- 
livery main  until  the  relief-valve  in  the  pump- 
ing station  opens  automatically.  Underneath  the' 
discharge-pipe  of  the  relief-valve  a  copper  bucket 
is  suspended  at  the  opposite  end  of  a  counter- 
balanced lever.  When  the  bucket  fills,  it  raises  the 
counterbalance  and  in  so  doing  closes  the  oil-cocks 
upon  the  pipes  supplying  fuel  to  the  engines, 
which  stop  in  about  one  minute.  The  water  in 
the  bucket  then  runs  out  at  a  small  hole,  and 
the  bucket  returns  to  its  original  position  for 
the  next  automatic  stop.  The  float  regulator 
is  set  with  a  minimum  opening  sufficient  to  create 
a  maximum  back-pressure  of  about  50  ft.  in  the 
rising  main  when  both  engines  are  .running,  if 
the  bucket  is  forcibly-  prevented  from  falling. 
The  apparatus  prevents  the  water  from  being 
run  to  waste  at  the  reservoir  unknown  to  the 
attendant,  and  allows  him  to  be  absent  from 
the  pumping-station  for  short  intervals.  The 
present  practice  is  to  run  a  set  of  engines  and 
pumps  every  day  until  it  stops  automatically ; 
one  set  being  used  one  day,  the  other  the  next. 
This  practice  allows  careful  daily  inspection  of 
the  machinery  at  rest,  and  of  any  repairs  that  may 
rcnuirp   Vmt   ,-i    tihnrt   time 


'well  20  ft.  deep  and  25  ft.  in  interior  diameter 
into  which  they  discharge.  This  well  is  intend- 
ed merely  to  connect  the  gravity  and  pumping 
systems,  and  is  not'  designed  to  provide  stor- 
age, as  the  sewage  is  pumped  by  centrifugal 
pumps  to  the  outfall  through  a  i6-in.  and  a  24- 
in.  cast-iron  pipe  about  2  miles  long.  The  well 
is  located  in:  very  fine  sand  containing  large 
quantities   of  ground   water  up  to  a  level  about 

4  ft.  below  the  surface.  Its  site  was  first  en- 
closed by  a  circular  cofferdam  33  ft.  in  diameter 
made  with  12-in.  35-lb.'  United  States  sheet  piles 
about  26  ft.  long.  Ninety  of  these,  handled  by 
a  center  boom  derrick,  were  driven  in  three 
days  with  a  single  hydraulic  jet,  sometimes 
assisted  slightly  by  a  steam  hammer. 

Excavation  inside  the  cofferdam  was  made  by 
hand,  the  sand  being  shoveled  out  over  the 
tops  of  the  piles  until  the  pit  was  about  8  ft. 
deep,  after  which  a  portion  of  it  was  shoveled 
on  to  platforms  and  thence  reshoveled  over  the 
tops  of  the  piles  in  order  to  continue  the  work 
while  waiting  for  the  installation  of  a  Carson- 
Lidgerwood  cableway  of  300-ft.  span,  which  is 
also  to  be  used  for  the  excavation  of  the  sewer 
trench.  The  interior  of  the  cofferdam  is  braced 
by   successive   tiers   of   horizontal    rangers    from 

5  ft.  apart  at  the  top  to  3  ft  .at  the  bottom. 
These  rangers  are  made  of  lOxio-in.  timber, 
in  lengths  of  about  6  ft.,  with  their  ends  cut 
radial   so  as  to  fit  together  and  make  accurate 


six-ply  felt  and  tar  waterproofing  is  built  into 
the  concrete  3  in.  above  the  bottom  and  extends 
continuously  through  the  vertical  cylindrical  walls 
of  the  well  to  the  surface  of  the  ground.  The 
upper  portion  of  the  concrete  floor  is  reinforced 
by  horizontal,  and  transverse  rods  J4  in.  square 
from  4  in.  apart  at  the  center  to  8J4  in.  apart 
at  the  circumference.  The  walls  are  made  of 
unreinforced  concrete  28  in.  thick  at  the  foot 
and  support  the  pump  room  floor  10  ft.  above 
the  center  of  the  bottom.  The  floor  is  made- 
with  a  continuous  6-in.  slab  of  concrete  rein- 
forced by  two  layers  of  expanded  metal  and" 
supported  in  the  center  by  a  single  I2x24-m. 
transverse  girder  with  four  i-in.  square  rein- 
forcement rods  in  its  lower  flange.  A  concrete- 
roof  similar  to  the  floor  construction  will  be' 
supported    on    the    tops    of    the    walls. 

The  pump  well  has  two  inlets,  one  36  in:  in' 
diameter  connecting  it  to  the  old  well,  and  the 
other  66  in.  in  diameter  connected  with  a  rein- 
forced-concrete  pipe  66  in.  in  diameter  inside,, 
which  is  600  ft.  long  and  intersects  at  the  op- 
posite end  the  similar  4,000-ft.  line  of  new  54- 
in.  intercepting  sewer.  All  of  the  pipe  is  cast' 
in  steel  molds  near  the  site  in  sections  3  ft. 
long  with  male  and  female  ends.  The  66-in.  pipe- 
is  6}4  in.  thick  and  is  reinforced  with  sevenr 
?4x3/i6-in.  longitudinal  bars  and  three  2x'/i- 
in.  hoops,  interlocking  with  them.  Each  hoop 
fs  cut  so  that  the  middle  portion  of  the  steeF 
can  be  sprung  out.   formine  looos   encainno'  the- 


ao2 


THE     ENGINEERING    RECORD. 


Vol.  56,  No.  8. 


longitudinal  bars.  The  ends  of  the  longitudinal 
Ixars  project  beycrhd  the  ends  of  the  concrete 
sections  and  are  bent  back  180  degrees  to  form 
Jiooks  overlapping  each  other  and  securely  locked 
together  by  circumferential  bars  threaded  through 
them  after  adjacent  sections  of  the  pipe  are  as- 
sembled together. 

The  pipe  is  cast  vertically  in  molds,  each  with 
an  annular  cast-iron  bottom  ring  forming  the 
female  joints  and  receiving  the  inside  and  out- 
side walls  of  the  mold.  Each  wall  is  made  with 
four  segmental  cylindrical  pieces  of  '/i-'in.  steel 
connected  together  with  top  and  bottom  latches. 
The  inner  wall  is  secured  at  the  bottom  by  an 
adjustable  spider  made  with  two  horizontal  ^- 
in.  pipe  arms  intersecting  each  other  at  right 
angles  and  terminating  at  their  outer  extremities 
with  cross  heads,  each  of  them  carrying  two 
horizontal  set  screws  for  adjustment.  The  top 
of  the  wall  is  stiffened  by  an  inside  welded 
steel  ring.  The  outer  wall  is  braced  in  posi- 
tion by  small  separators  engaging  the  inner  wall, 
and  the  longitudinal  reinforcement  bars  are  set 
vertically  with  their  lower  ends  engaged  in  sock- 
ets in  the  annular  base  plates  and  their  upper 
ends  fixed  by  the  separating  pieces. 

Small  quantities  of  very  dry  concrete  are  placed 
in  the  mold  and  rammed  until  the  water  flushes 
■well  on  top.  When  the  mold  is  about  one- 
third  filled,  the  first  ring  is  slipped  down,  engag- 
ing the  longitudinal  bars,  more  concrete  is  add- 
<'d  and  rammed,  the  second  ring  is  inserted  and 
finally  the  concrete  is  filled  in  to  the  top  of  the 
mold.  All  portions  of  it  are  thoroughly  rammed 
with  steel  rammers  weighing  about  12  lb.  and 
turved  to  fit  the  circumference  of  the  pipe  and 
nearly  close  the  annular  space  between  the  walls. 
TTiese  rammers  are  about  12  in.  long  and  their 
ends  are  slotted  to  engage  closely  the  longitudi- 
nal bars  and  insure  ramming  both  sides  of  them. 
After  the  mold  is  filled  a  special  cast-iron  top 
ring  is  set  on  it  and  filled  with  concrete  to  form 
the  male  end  of  the  joint.  As  soon  as  this  is 
well  rammed  the  ring  is  removed  and  the  pipe 
section  left  standing  until  the  next  morning 
when  the  mold  is  stripped  from  it  and  used  for 
other  sections.  Each  3-ft.  section  of  66-in.  pipe 
weighs  about  4,000  lb.  and  contains  I  1/7  cu. 
yd.  of  concrete  made  with  Lehigh  cement  and 
J4  in.  clean  gravel.  In  this  case  the  concrete 
is  hand  mixed  and  is  made  in  proportions  of 
1:2:4,  but  when  machine-mixed  proportions  of 
1 :2^  :S  are  found  satisfactory.  Ten  complete 
molds  were  provided,  and  with  them  10  sections 
of  pipe  daily  are  made  with  a  gang  of  12  men 
and  superintendent. 

The  pipes  were  rolled  along  the  trench  and 
lowered  to  position  by  derricks  and  the  stresses 
thus  occasioned  were  considered  to  test  them 
sufficiently,  although  they  were  subjected  to  very 
rigid  surface  inspection.  One  section  of  pipe 
only  a  few  days  old  was  struck  by  a  heavy  truck 
and  the  only  injury  it  sustained  was  chipping 
oflF  a  few  cubic  inches  of  concrete  on  one  edge, 
which  can  be  easily  patched,  while  the  truck 
itself  was  seriously  damaged.  When  the  pipe 
sections  are  laid  in  the  trench,  their  male  and 
female  ends  are  properly  engaged,  circular  strips 
are  threaded  between  the  overlapping  hooks  of 
the  longitudinal  reinforcement  bars  at  the  joints, 
the  inside  of  the  joint  is  pointed  with  1:1  ce- 
ment mortar,  the  exterior  is  covered  with  a  gal- 
vanized iron  strip  bolted  in  place  over  a  canvas 
gasket,  and  the  joint  is  filled  with  grout  poured 
on  the  fop  of  the  pipe.  This  develops  sufficient 
pressure  to  produce  leaks  if  any  weak  places 
exist  and  these  are  immediately  noted  by  the 
inspectors  and  corrected  while  the  joint  is  being 
made  so  that  it  eventually  makes  a  smooth, 
tight,  strong  connection  between  the  successive 
lengths  of  pipes. 

The  trench  for  the  66-in.  pipe  is  9  ft.  wide  and 
14  ft.  deep,  and  is  sheeted  with  2xi2-in.  planks 


driven  with  a  water  jet  at  about  65  lb.  pressure 
delivered  through  a  2^-in.  pipe  and  a  i-in.  nozzle. 
The  edges  of  the  planks  are  rabbeted  2^2  in.  to 
make  a  ship  plank  lap  joint,  which  gives  good 
satisfaction  in  this  soil,  composed  of  fine  sand 
or  quicksand.  The  trench  is  excavated  to  a 
depth  of  about  2  ft,,  and  in  it  are  assembled 
the  8x8-in.  rangers  or  waling  pieces  and  cross 
braces  framed  together  with  splice  plates  and 
blocked   up   to   the   level   of    the   surface   of  the 


a  load  of  17,500  lb.,  the  first  crack  appeared 
with  a  load  of  21,700  lb.,  and  the  pipes  finally 
collapsed  with  a  load  of  28,320  lb.  Three  sec- 
tions of  36-in.  pipe  jointed  together  were  sub- 
jected to  hydraulic  pressure  of  40  lb.  per  square 
inch  which  did  not  cause  destruction  but  devel- 
oped a  longitudinal  crack  in  one  pipe. 

The  Atlantic  Construction  &  Supply  Co.,  Mr. 
J.  H.  Decker,  chief  engineer,  is  the  designer  and 
contractor    for    the    work    here    described.     The 
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Concrete   Pump  Well. 


ground.  The  piles  are  rapidly  driven  outside 
them  with  the  hydraulic  jet,  aided  by  occasional 
raps  with  a  sledge  hammer,  and  rapidly  pene- 
trate their  full  length  of  18  ft.,  after  which  the 
excavation  is  completed  and  successive  lines  of 
rangers  are  framed  in  as  the  pit  is  finished. 
After  the  completion  of  the  trench  the  pipe 
handled  by  the  cableway  is  laid  and  jointed  at 
the  rate  of  about  22  sections  per  day  by  about 
5  men. 

Sections  of  similar  pipe  42  in.  diameter  inside 
and  4J/2  in.  thick  were  jointed  together  and 
placed  on  supports  8  ft.  3  in.  apart  on  centers  and 
tested  by  bending  loads  of  16,500  lb.  uniformly 
distributed,  which  did  not  produce  observable 
deflection.    A  deflection  of  M'xn.  was  produced  by 


reinforced  pipe  is  made  by  the  Reinforced  Con- 
crete Pipe  Co.,  Jackson,  Mich.,  Mr.  G.  E.  John- 
ston, superintendent. 


The  Recovery  of  Brass  in  San  Francisco  has 
been  carried  on  by  interesting  methods  during 
the  past  few  months  on  the  site  where  the  brass 
foundry  of  W.  T.  Garrett  &  Co.  stood  before 
the  fire  of  April,  1906.  At  the  time  of  the  fire 
three  stories  of  the  building  were  filled  with  fin- 
ished brass  goods  and  the  metal,  melted  by  the 
heat,  ran  into  the  basement.  Some  of  it  has  been 
recovered  in  large  masses,  some  by  screening  the 
earth  and  debris,  and  some  by  hydraulic  sluicing 
over  riffles. 


August  24,  1907. 

A  Reinforced  Concrete  Water  Tower  at 
Anaheim. 
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In  reconstructing  the  water  works  for  the  city 
of  Anaheim,  in  southern  California,  the  problem 
of  a  structure  for  an  elevated  water  supply  was 
one  that  had  to  be  solved,  the  immediately  sur- 
rounding country  being  very  level  with  no  natural 
reservoir  site  available.  The  population  supplied 
is  about  3,500  and  it  was  necessary  to  have  a 
storage  capacity  of  175,000  gal.  with  a  minimum 
head  of  about  60  ft.  Bids  were  called  for  upon 
specifications  for  an  elevated  hemispherical-bot- 
tom steel  tank  on  steel  towers  and  for  a  tank  and 
tower  of  monolithic  reinforced  concrete  construc- 
tion. The  specificatons  for  the  concrete  tanks  re- 
quired that  bidders  must  be  able  to  show  success- 
ful examples  of  rein-forced  concrete  cofii'.f.ction 
either  of  tanks  or  stacks,  or  structures  ^  m  similar 
nature. 

The  bids  for  steel  tanks  and  towers  ranged  from 
$9,200  to  $12,500,  while  for  the  reinforced  concrete 
tank  and  towers  two  bids  were  received,  one  for 
$10,400,  which  was  accepted,  and  the  other  much 
higher.  The  greater  durability,  redu,»d  cost  of 
maintenance  and  better  appearance  led  the  c-'ly 
trustees  to  accept  the  reinforced  conc-ete  struc- 
ture. 

The  specifications  under  which  the  contract  was 
let  required  the  contractor  to  furnish  his  own  de- 
tail drawings  and  to  give  a  complete  description 
of  his  method  of  construction,  but  allowed  con- 
siderable latitude  in  the  kind  of  reinforcement 
and  even  in  the  plans  for  the  structure,  subject, 
of  course,  to  the  approval  of  the  city.  In  the 
plans  and  specifications  as  prepared  by  the  con- 
tractor, the  design  submitted  by  the  city  is  closely 
followed,  although  the  contractor  elected  to  re- 
duce the  amount  of  concrete  in  some  parts  of  the 
structure,  to  increase  its  richness  and  also  to 
make  some  other  slight  changes. 

The  tank  is  approximately  30  ft.  3  in.  in  diame- 
ter and  has  a  clear  interior  depth  of  32  ft.  It 
rests  on  twelve  reinforced  concrete  columns,  each 
22  in.  square  and  60  ft.  2  in.  long,  eight  of  them 
being  placed   equidistantly   on   the   circumference 


Reinforced  Concrete  Water  Tower. 
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Crete  is  being  placed.  All  joints  between  ad- 
jacent continuous  rods  in  tension  are  to  be  lapped 
12  in.  and  bound  together  by  wrapping  with  soft 
steel  wire. 

The  foundation  consists  of  a  reinforced  con- 
crete slab  36  in.  thick  and  37  ft.  square,  extending 
out  beyond  the  limits  of  the  tower  and  tank  on 
all  sides.  It  is  made  of  i  -.3 :4}^  concrete,  the 
crushed  rock  or  gravel  varying  in  size  from  % 
to  3  in.  in  largest  dimension,  and  is  reinforced  by 
twisted  steel  bars  placed  2  in.  from  the  under- 
side of  the  slab.  The  bottom  bars  are  of  Ji-in. 
material,  16  in.  on  centers  and  at  right  angles  to 
them  are  placed  the  distribution  bars  of  >i-in. 
material,  12  in.  on  centers.  On  top  of  this  foun- 
dation slab  are  built  the  pyramidal  pedestals  of 
the  columns  which  are  anchored  to  the  slab  by 
means  of  the  twisted  steel  bars  running  through 
them  and  imbedded  in  the  concrete  of  the  foun- 
dation. The  columns  are  reinforced  with  four 
H-'m-  twisted  bars,  one  in  each  comer,  tied  to- 
gether with  '4-'m.  iron  wire.  When  the  tank  is 
empty  the  assumed  wind  pressure  is  sufficient 
to  cause  tension  in  the  columns  and  the  vertical 
reinforcing  in  the  latter  is  therefore  designed  to 
resist  both  compression  and  tension.  The  ends 
of  adjacent  rods  are  kept  in  line  by  being  placed 
in  a  socket  about  12  in.  long,  and  in  order  to  resist 
tension  are  joined  by  a  splicing  bar  of  twisted 
square  steel  about  48  in.  long,  firmly  bound  to 
them  with  soft  steel  wire.  The  columns  and 
girders  are  made  of  1 12^2  :2^  concrete,  using  the 
run  of  the  crusher  under  ^  in.  for  the  stone. 

The  struts  have  a  cross-section  14x16  in.  and 
are  reinforced  with  four  twisted  bars  either  j4-in. 
or  J^-in.  material,  one  being  placed  in  each  cor- 
ner and  tied  together,  as  explained  for  the  col- 
umns. By  far  the  most  complicated  part  of  the 
reinforcement  consists  in  the  beams  and  girders 
supporting  the  floor  of  the  tank.  Most  of  these 
beams  and  girders  are  8  in.  wide,  varying  in 
depth  from  12  to  16  in.  The  placing  of  the  re- 
inforcement in  them  does  not  differ  from  the 
standard  methods  except  that  the  stirrups  of  %-\n. 
wires  are  used  quite  plentifully.  The  floor  of  the 
tank   is  6  in.   thick,   reinforced  with   f^-in.   bars 


Floor  and  Girders  at  Bottom  of  Tank. 


Roof  Reinforcment. 


Horizontal  Strut  Reinforcement. 


of  a  33-ft.  circle  and  the  other  four  on  the  cir- 
cumference of  a  4-ft.  4-in.  circle.  The  columns 
are  braced  by  two  series  of  horizontal  struts  at 
the  third  points  of  the  length  of  the  columns,  but 
no  diagonal  bracing  in  vertical  planes  is  used. 
The  batter  of  the  columns  and  the  manner  in 
which  they  are  built  into  the  foundation  slab  and 
the  tank  floor  are  intended  to  provide  for  the 
lack  of  diagonal  bracing.  The  horizontal  struts 
evidently  contribute  in  the  rigidity  of  the  tower 
by  dividing  the  columns  in  effect  into  three  com- 
pression members. 

The  soil  at  Anaheim  is  an  alluvial  deposit  un- 
derlaid with  strata  of  sand  to  a  depth  of  50  ft. 
and  in  periods  of  great  rains  these  strata  are 
laid    to    resemble    quicksand.     This    led    to    the 


adoption  of  a  very  conservative  foundation  bear- 
ing pressure.  Holes  sunk  near  the  location  show- 
ed that  the  first  stratum  of  sand  was  about  8  ft. 
below  the  surface.  The  excavation  is  carried 
down  6  ft.,  and  in  case  sand  should  be  encount- 
ered at  that  depth  it  is  to  be  removed  for  18  in. 
and  replaced  with  soil  or  clay. 

The  reinforcement  consists  throughout  of 
twisted  square  steel  bars  tied  together  where 
necessary  with  J4-'n-  round  iron.  The  steel  is  to 
have  an  elastic  limit  of  about  40,000  lb.  per 
square  inch  before  twisting  and  about  60,000  lb. 
after  twisting,  and  an  ultimate  strength  of  80,000 
lb.  Extra  care  is  required  in  placing  the  steel 
in  its  proper  position  and  especially  to  prevent 
any  movement  of  the  reinforcement  while  con- 


placed  with  varying  centers  according  to  the  span, 
the  greater  part  of  them  being  placed  in  a  right 
angled  grid  on  6-in.  centers  both  ways. 

The  sides  of  the  tank  vary  in  thickness  from  6 
in.  at  the  bottom  to  4  in.  at  the  top  and,  like  the 
floor,  are  made  of  1 :2 :2  concrete,  the  stone  being 
the  run  of  the  crusher  under  J4  in.  In  case  the 
rock  should  vary  to  such  an  extent  as  to  give  a 
more  dense  concrete  if  mixed  in  some  other  pro- 
portion the  amount  of  sand  and  rock  will  .be 
varied  accordingly.  The  reinforcement  of  the 
sides  consist  of  li-'m.  twisted  steel  bars  placed 
vertically  on  24-in.  centers  around  the  circumfer- 
ence of  the  tank,  running  from  the  floor  to  the 
roof,  across  which  laid  horizontally  and  con- 
tinuously around  the  tank  as  a  hoop  are  J^-in. 
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twisted  steel  bars  with  centers  varj-ing  from  3li 
to  12  in.  For  the  low^er  half  of  the  height  of  the 
tank  these  hoop  bars  are  J^-in.  steel,  for  the  next 
5  ft.  of  H-in.  steel,  and  for  the  remainder  of  the 
height  of  J4-tn.  steeL  The  spacing  of  the  J4-in. 
bars  varies  from  3^-2  to  7  in.,  of  the  J^-in.  bars 
from  5  to  7  in.,  and  of  the  j4-in.  bars  from  5  to 
12  in.,  the  smaller  spacing,  of  course,  being  used 
in  the  lower  part  of  the  section  containing  a  given 
size  bar. 

The  roof  is  a  flat  cone  having  a  rise  of  only 
12  in.,  and  is  carried  by  8  radial  reinforced  con- 
crete girders,  varying  in  depth  from  9  to  15  in. 
The  roof  is  2  in.  thick  reinforced  with  ^-in. 
twisted  steel  rods  laid  both  radially  and  perpen- 
dicular to  the  radii,  the  latter  bars  reaching  be- 
tween the  girders  which  support  the  roof.  The 
spacing  of  the  bajs  laid  crosswise  of  the  radial 
ones  varies  from  3  in.  near  the  edge  of  the  tank, 
where  the  span  between  the  girders  is  longest,  to 
12  in.  near  the  center,  where  the  span  is  very 
short.  A  steel  ladder  allows  access  from  the 
ground  to  the  tank. 


Mechanical    Plant   of   the   New   City   Hall, 
at  Newark.  N.  J.— Part  II. 


Systems   in   Board  of   Works   Meeting   Room 


The  water-proofing  of  the  tank  is  considered 
the  most  particular  part  of  the  work.  Every  ef- 
fort will  be  made  to  prevent  lack  of  continuity 
in  the  walls  due  to  cessation  of  work  from  day 
to  day.  The  inside  of  the  tank  is  to  receive  a 
water-proofing  coat,  yi  in.  thick,  composed  of  i  :i 
cement  grout  Of  the  cement  used  96  per  cent, 
must  pass  a  100  mesh  screen  and  82  per  cent,  a 
200  mesh  screen.  The  contractors  will  also  use 
some  astringent  to  aid  the  water-proofing.  The 
specifications  require  the  contractor  to  keep  the 
tank  filled  with  water  for  ten  days  before  ac- 
ceptance, during  which  time  it  must  not  develop 
any  structural  weakness  nor  any  objectionable 
leakage. 

The  structure  was  designed  by  Mr.  F.  R. 
Schanck,  of  Messrs.  Clem  A.  Copeland  &  F.  R. 
Schanck,  consulting  engineers,  Los  Angele},  who 
have  designed  and  have  charge  of  the  rebuilding 
of  the  municipal  lighting  plant  and  the  water 
works  of  the  city  of  Anaheim,  of  which  Mr.  A. 
L.  Lewis  is  superintendent.  The  contractor  is  Mr, 
Carl  Leonardt,  Los  Angeles,  Cal.,  the  plans  be- 
ing those  of  Mr.  T.  F.  Osbom,  engineer  for  the 
contractor.  i 


Heating  System. — The  heating  system  of  the 
new  City  Hall  is  a  combination  of  direct  radia- 
tion and  hot  blast  operated  with  the  exhaust 
from  the  steam-using  machinery  of  the  power 
plant,  with  make-up  of  live  steam  supplied  auto- 
matically when  the  exhaust  steam  supply  is  in- 
sufficient. The  radiation  is  in  general  connected 
on  the  single  pipe  system,  with  the  exception  of 
the  indirect  radiation  which  is  supplied  on  the 
two-pipe  system.  The  heating  in  a  large  part  of 
the  building  is  independent  of  ventilation,  but 
in  a  number  of  the  larger  rooms  used  by  many 
people  the  direct  radiation  is  supplemented  by  in- 
direct heating.  The  radiation  throughout  is 
operated  with  gfrayity  return,  but  is  in  all  parts 


window  lighting  but  dome  sky-lighting  only, 
there  are  no  radiators  installed,  indirect  heating 
being  depended  upon  entirely.  The  interior  court 
spaces  within  the  corridors,  which  are  similarly 
lighted  by  sky-lights,  are  heated  in  general  by 
radiator  units  distributed  at  the  basement  corri- 
dor level,  while  the  sky-light  glass  exposure  is 
counteracted  by  hot  blast  delivery  from  the  indi- 
rect heating  system,  which  is  directed  upward 
toward  the  sky-light  so  as  to  diffuse  with  and 
counteract  the  cool  descending  currents  of  air. 
In  the  rear  wing  of  the  basement,  however,  there 
are  two  court-rooms  which,  although  having  side 
window  lighting,  are  heated  entirely  by  the  indi- 
rect system,  there  being  no  radiators  installed  in 
the   rooms. 

The  radiation  installed  is  of  the  cast-iron  con- 
structiot/Aroughout  the  entire  building,  includ- 


Ventilatlon  of  the  Council  Chamber,  New/ark  City  Ha 


of  the  building  under  automatic  thermostatic  con- 
trol. An  interesting  feature  of  this  installation 
is  the  use  of  an  air  line  with  novel  exhaust,  which 
connects  the  air  valves  on  all  radiators  into  a 
header  in  the  sub-basement  that  extends  across 
to  the  boiler  house  and  up  to  an  outlet  inside 
of  the  chimney  near  the  top,  the  purpose  of  the 
latter  connection  being  to  remove  all  air  and 
vapor  from  the  radiators  freely  by  induced  draft. 
The  radiation  is  distributed  in  the  usual  ar- 
rangement under  window  sills  for  counteracting 
window  glass  exposure,  the  heating  surfaces  of 
the  units  being  proportioned  on  the  thermal  unit 
basis  of  heat  loss  from  the  building.  The  ar- 
rangement is  such  that  there  is  a  radiator  unit 
under  every  window  in  all  rooms  to  be  heated, 
except  in  certain  small  rooms  and  store  rooms 
which  are  not  occupied.  Even  in  rooms  which 
are  fitted  for  fresh  air  supply  with  indirect  heat- 
ing, the  usual  window-sill  radiator  arrangement 
is  maintained,  and  in  a  number  of  the  larger  of- 
fices, radiators  are  installed  on  the  inner  walls 
to  provide  for  additional  heating  or  to  counteract 
possible  cool  drafts  from  the  corridors.  In  the 
Common    Council    chamber   which   has    no   side 


ing  the  tempering  coils  and  reheaters  of  the  ven- 
tilating systems,  that  for  direct  radiation  being 
for  the  greater  part  of  the  Classic  form  in  both 
the  single  and  double  column  patterns  and  in 
heights  of  31  and  38  in,,  according  to  the  window- 
sill  clearances.  The  reheater  coils  are  of  the 
Losee  pattern  and  are  installed  in  the  duct  con- 
nections of  the  fresh  air  supply  system  in  the 
sub-basement  as  will  be  referred  to  in  connec- 
tion with  the  ventilating  equipment.  The  latter 
radiators  are  under  the  direct  control  of  the 
thermostats  which  control  the  direct  radiation 
for  the  corresponding  rooms  supplied  and  are 
thus  essentially  a  part  of  the  heating  system. 
The  amounts  of  heating  surface  installed  in  the 
various  sections  of  the  building  are  given  in  the 
accompanying  table. 

Steam  is  supplied  to  the  direct  radiation  from 
the  sub-basement  by  64  riser  lines,  which  range 
in  size  from  ij4  to  4  in.  and  supply  from  I  to  8 
radiator  units  each.  Forty-three  of  these  rise 
direct  to  the  top  floor  of  the  building,  5  to  the 
3d  floor,  6  to  the  2d  floor  and  the  remainder  to 
radiation  on  the  1st  floor,  all  of  the  lines  decreas- 
ing  in   size  as   the   radiator  branches   are  taken 
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off.    All  of  the  lines  are  anchored  on  the  second 
floor  level,  each  anchorage  consisting  of  a  short 
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nipple  connected  into  the  pipe  between  two 
couplings,  a  strap  anchor  being  clamped  onto  the 
ripple  to  prevent  the  pipe  from  settling.  All 
branches  to  the  radiators  as  well  as  also  the  air 
line  connections  are  imbedded  in  the  floor  con- 
struction with  due  allowance  made  for  expan- 
sion both  upward  and  downward  from  the  2d 
floor  anchorage  point.  All  risers  are  fitted  with 
cut-off  valves  just  below  the  sub-basement  ceil- 
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lines.  From  the  end  of  the  heating  main,  an  ad- 
ditional 4-in.  line  is  extended  to  the  fresh  air 
supply  fan  room  in  the  rear  corner  of  the  sub- 
basement  to  supply  the  tempering  coils.  Branch 
lines  from  these  mains  extend  to  all  parts  of  the 
sub-basement  to  supply  risers,  decreasing  in  sire 
as  supply  connections  are  taken  off  and  they  are 
graded  with  the  flow  of  steam,  condensation  be- 
ing drained  out  through  the  drip  connections  at 
the  bases  of  all  risers  supplied. 

The  condensation  return  system  parallels  that 
for  low  pressure  steam  distribution  in  the  sub- 
basement  in  general;  the  drainage  connections 
at  the  bases  of  the  risers  and  also  those  from  the 
tempering  and  reheater  coils  of  the  fresh  air  sup- 
ply system,  delivering  into  a  series  of  mains  which 
conduct  the  condensation  to  a  tank  depressed  in 
a  pit  in  the  westerly  portion  of  the  sub-basement. 
These  mains  are  like  the  steam  mains,  arranged 
in  four  divisions,  which  extend  to  the  four  cor- 
ners of  the  sub-basement  to  connect  with  the 
various  apparatus  and  risers.    The  condensation 
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ing,  below  which  connections  are  made  to 
branches  of  the  heat  distributing  mains.  Each  of 
the  risers  is  dripped  at  its  base  into  the  con- 
densation return  system  which  has  mains  and 
branches  paralleling  those  for  the  low  pressure 
steam  distribution  to  all  parts  of  the  sub-base- 
ment; the  drip  connections  are  all  large  in  size, 
having  carrying  capacities  equal  to  approximately 
one-half  that  of  the  risers,  and  the  drainage  is 
all  by  gravity.  The  system  of  air  lines  through 
which  air  and  vapor  is  drawn  from  the  air  valves 
on  all  radiators,  corresponds  exactly  to  that  for 
steam  supply  to  the  radiation,  the  risers  and 
branches  to  radiators  duplicating  exactly  those  for 
steam  supply  with  the  Exception  of  size,  the  ar- 
rangement and  proportion  being  approximately 
the  same. 

The  heating  supply  system  originates  in  the 
exhaust  steam  header  in  the  power  plant  division 
of  the  sub-basement  as  referred  to  in  the  article  in 
the  previous  issue.  This  header  is  a  i6-in.  ex- 
haust line  which  connects  through  a  grease  ex- 
tractor first  to  a  lo-in.  atmospheric  exhaust  out- 
let that  leads  to  the  boiler  house  exhaust  head 
and  thence  through  a  gate  valve  to  the  heat  dis- 
tributing mains.  Beyond  the  gate  valve  there  is 
a  live  steam  make-up  supply  connection  through 
which  live  steam  is  added  to  the  heating  system 
when  the  exhaust  from  the  steam  using  ma- 
chinery is  insufficient ;  the  latter  consists  of  a  6x8- 
in.  Foster  reducing  valve  which  is  capable  of  re- 
ducing the  pressure  from  90  lb.  to  i  lb.  and  this 
is  fitted  with  a  4-in.  bypass  for  hand  operation  if 
necessary.  The  heating  system  header  is  a  12-in. 
steam  line  with  four  branches  to  the  four  corner 
sections  of  the  building,  those  to  the  front  cor- 
ners being  8-in.  and  those  to  the  rear  are  lO-in. 


receiving  tank  is  a  3x8-ft.  steel  cylindrical  tank 
which  is  located  in  the  pit  so  that  it  is  entirely 
below  the  sub-basement  floor  level,  and  the  con- 
densation gathering  mains  deliver  into  this  in  two 
groups,  each  through  a  6-in.  connection  with  re- 
turn seal. 

The  condensation  tank  pit  is  about  3  ft.  deep 
and  13x16  ft.  in  size  in  order  to  accommodate 
the  return  pumps  on  a  level  below  that  of  the 
tank  and  thus  facilitate  the  handling  of  the  hot 
returns.  These  pumps  are  7!/2X4;4xio-in.  Worth- 
ington  duplex  pumps  which  return  the  conden- 
sation, under  control  of  a  Kieley  pump  governor 
on  the  condensation  return  tank,  to  the  boiler 
house  for  use  in  the  boilers,  as  referred  to  in  the 
preceding  article  upon  the  power  plant  of  the  City 
Hall.  On  account  of  the  low  level  of  this  con- 
densation tank,  the  condensation  drains  freely 
from  the  radiation  both  direct  and  indirect,  and 
is  delivered  to  the  boiler  house  for  boiler  feed- 
ing as  rapidly  as  it  accumulates.  The  return  of 
condensation  is  also  facilitated  by  air  line  sys- 
tems, which  consists  of  a  piping  system  with  f|-in. 
connections  to  the  air  valves  of  all  radiation,  all 
of  which  connect  into  a  3-in.  vapor  header  in 
the  sub-basement  that  extends  to  the  boiler  house 
and  up  to  an  outlet  within  the  sack  near  the  top 
to  effect  an  induce  draft;  the  very  srong  draft  of 
the  stack  induces  a  strong  exhaust  to  these  vapor 
lines  and  is  found  to  be  very  effective  in  remov- 
ing air  and  vapor  from  the  heating  system  mains. 
All  of  the  piping  in  connection  with  the  heating 
system,  both  for  low  pressure  steam  supply  and 
return,  is  covered  with  H.  W.  Johns  fire  felt  ap- 
plied to  a  thickness  of  i}4  in.  and  enclosed  in 
canvas  jacketing. 

Ventilation. — While   the   City   Hall   building  is 
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situated  on  a  spacious  grounds  and  has  ample 
corridor  spaces  within,  which  are  the  conditions 
most  favorable  for  natural  ventilation  of  a  build- 
ing, artificial  ventilation  has  been  provided  for  in 
a  number  of  the  public  and  more  extensively  oc- 
cupied portions.  These  include  the  Common 
Council  chamber,  the  Board  of  Works  meeting 
room,  the  court-rooms  in  the  basement,  the 
Mayor's  office  and  some  of  the  large  and  much 
frequented  oflfices.  In  certain  of  these,  notably 
the  Common  Council  chamber  and  the  court- 
rooms, the  fresh  air  supply  system  is  depended 
upon  solely  for  heating,  while  in  the  remaining 
portions  fitted  for  mechanical  ventilation,  the  in- 
direct heating  is  supplemented  by  radiators  which 
are  so  placed  as  to  counteract  window  glass  ex- 
posure, and  accomplish  partial  heating  if  the  in- 
direct systems  be  shut  down.  Ample  changes  of 
air  are  provided  for  in  all  of  the  ventilated  por- 
tions to  provide  for  maximum  conditions  of  oc- 
cupancy so  that,  with  the  profuse  ventilation  that 
has  been  provided  in  the  corridors  and  interior 
court  area,  a  very  satisfactory  and  effective  venti- 
lation of  the  entire  interior  of  the  building  is  se- 
cured. The  equipment  also  includes  two  inde- 
pendent exhaust  systems  for  the  groups  of  toilet 
rooms  in  either  end  of  the  building  and  air  filters 
of  the  cheese  cloth  type  for  the  fresh  air  supply. 
An  unusual  feature  of  the  installation  is  the  use 
of  a  Corliss  engine  drive  for  the  operation  of  both 
the  fresh-air  supply  and  exhaust  fans. 

The  ventilation  is  applied  to  the  building  in 
general  on  the  downward  system,  the  fresh  air  be- 
ing delivered  to  the  rooms  supplied  near  the  ceil- 
ing line,  while  the  foul  air  i?  exhausted  through 
registers  near  the  floor  line.  An  exception  to  this 
is  to  be  noted,  however,  in  the  case  of  the  fresh 
air  supply  to  the  interior  court  areas  which  rise 
from  the  basement  through  the  center  of  the  build- 
ing to  large  size  double  sky-lights  at  the  roof  line ; 
in  this  case  the  hot  blast  is  delivered  to  these  spaces 
through  registers  located  10  ft.  above  the  first 
floor  level,  the  purpose  being  principally  to  deliver 
heated  air  centrally  under  the  sky-lighting  which 
will  diffuse  with  the  cool  descending  currents 
from  the  glass  surface  and  prevent  cold  drafts. 
The  mechanical  ventilation  is  confined  entirely  to 
the  basement  and  first  and  second  stories  and  the 
greater  part  of  it  is  applied  to  the  more  important 
offices  on  the  first  floor.  On  this  latter  floor, 
which  has  a  clear  head-room  from  floor  to  ceiling 
of  19  ft.,  the  counting  room  of  the  Water  Board, 
the  Tax  Commissioner's  business  office  and  the 
Tax  Receiver's  counting  room  are  large  important 
offices  in  which  profuse  ventilation  was  required. 
On  the  second  floor  there  is  the  meeting  room  of 
the  Board  of  Works,  the  Mayor's  office  and  the 
meeting  room  of  the  Police  Board,  all  large  rooms, 
to  be  ventilated,  while  in  the  basement  there  are 
two  polife  court  rooms,  the  business  office  of  the 
Street  Department,  and  the  general  office  of  the 
Alms  Department  of  the  City,  which  are  exten- 
sively occupied  and  require  ample  rentilation. 
Ventilation  arrangements  in  the  Common  Coun- 
cil chamber  was  carefully  designed  to  produce  the 
best  results  without  bringing  the  system  into  evi- 
dence and  the  design  follows  closely  the  methods 
which  are  usual  in  theatej-  and  public  halj  venti- 
ating  installations.  In  addition  to  this  ventilation 
is  provided  in  the  sub-basement  for  both  the  en- 
gine room  and  a  jail  room  of  the  Police  Depart- 
ment. 

The  proportions  of  fresh  air  supply  and  exhaust 
selected  for  the  various  offices  ventilated  were 
taken  with  reference  to  average  conditions  of  oc- 
cupancy, while  in  the  Common  Council  chambers, 
the  court-rooms  and  the  various  meeting  rooms, 
ample  ventilation  is  provided  for  maximum  con- 
ditions of  occupancy,  fully  30  cu.  ft.  per  minute 
being  supplied  for  every  person  accommodated  in 
the  room  or  hall.  In  addition  to  the  capacity  of 
ventilation  provided  in  these  rooms  for  crowded 
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conditions,  the  distribution  of  both  supply  and  ex- 
haust registers  were  carefully  arranged  to  pro- 
duce most  effective  results  in  clearing  the  air  in 
all  parts  of  the  room.  The  registers  and  duct 
work  are  designed  throughout  for  low  velocities 
of  flow,  those  for  fresh  air  supply  being  operated 
with  delivery  velocities  of  about  2,000  ft.  per  min- 
ute in  the  basement  duct  lines  which  is  reduced  in 
the  rising  flues  and  connections  to  about  1,000  ft., 
and  through  the  delivery  registers  to  about  500  ft. 
per  minute.  The  ducts  and  connections  of  the  ex- 
haust ventilation  system  are  similarly  propor- 
tioned, except  that  slightly  lower  velocities  of 
flow  are  provided  for.  The  details  of  the  duct 
system  connections  and  outlet  registers  for  both 
fresh  air  supply  and  exhaust  ventilation  from  all 
rooms  in  the  building  are  presented  in  an  accom- 
panying table  from  which  the  general  proportions 
of  the  system  may  be  observed. 

The  ventilating  systems,  both  fresh  air  supply 
and  exhaust,  are  operated  by  fans  located  in  the 
sub-basement.  Owing  to  the  extent  of  the  service, 
two  blower  units  are  used  in  either  case  instead  of 
one  large  unit,  and  each  two  units  are  located  in 
spacious  fan  rooms  that  serve  as  intake  chambers, 
the  delivery  being  made  direct  from  the  fan  out- 
lets to  the  duct  work  or  tunnel  connections  as  the 
case  may  be.  The  fans  are  all  three-quarter- 
housed  steel  plate  fans,  built  by  the  B.  F.  Sturte- 
vant  Co.,  and  have  12  vane  wheels,  8  ft.  in  diame- 
ter, which  are  60  in.  in  width  for  the  fresh  air 
supply  fans  and  48  in.  wide  for  the  exhaust  fans. 
They  are  all  operated  at  225  r.p.m.,  at  which  the 
supply  fans  have  each  a  capacity  of  62,250  cu.  ft. 
per  minute  or  a  total  capacity  of  12,500  cu.  ft.  per 
minute  for  the  fresh-air  supply  division,  while  the 
exhaust  fans  at  this  speed  handle  50,000  cu.  ft. 
per  minute  each,  removing  together  100,000  cu. 
ft.  from  the  building  per  minute.  A  unique  fea- 
ture of  the  fan  installation  is  the  method  of  drive, 
which  consists  of  a  100  h.-p.  Corliss  steam  engine 
with  belted  jack  shaft  driving  connections.  This 
engine  is,  as  stated  in  the  preceding  article-,  located 
in  the  westerly  portion  of  the  sub-basement  from 
which  it  is  belted  to  a  98- ft.  jack  shaft  extending 
along  the  rear  wall  in  the  direction  of  the  fan 
rooms.  This  shaft  is  operated  at  150  r.p.m.,  and 
the  fans  are  driven  by  single  belt  drives,  the  wheel 
shafts  being  coupled  in  tandem.  The  engine  is  a 
Watts-Campbell  simple  Corliss  engine  with  16x30- 
in.  cylinder  and  operates  normally  at  75  r.p.m., 
at  which  speed  it  develops  75  h.-p.  It  has  a  lo-ft. 
fly-wheel  which  is  belted  direct  to  the  jack  shaft 
and  is  fitted  with  a  safely  governor  which  will 
automatically  stop  the  engine  should  the  speed  be 
increased  more  than  10  per  cent,  above  normal. 

The  fresh  air  supply  fans  are  located  in  a  fan 
room  22x44  ft-  in  size  in  the  easterly  rear  comer 
of  the  sub-basement  to  which  the  fresh  air  is 
drawn  in  through  a  group  of  cheese-cloth  air  fil- 
ters and  a  set  of  tempering  coils;  the  room  itself 
thence  serves  as  an  intake  chamber,  from  which 
the  fans  draw  directly  while  delivery  is  made 
through  duct  connections  to  the  distributing  duct 
lines  outside.  The  air  filter  consists  of  a  series 
of  8  cheese  cloth  frames,  7  ft.  in  width  by  11  ft. 
high,  which  present  a  total  area  of  filtering  me- 
dium of  about  600  sq.  ft.,  with  which,  at  the  maxi- 
mum delivery  of  the  fresh  air  supply  fans  of 
12,500  cu.  ft.  per  minute,  a  low  filtering  velocity 
of  about  20  ft.  per  minute  is  obtained.  The  screens 
consist  of  wooden  frames  upon  which  the  cheese 
cloth  medium  is  stretched  over  wire  netting  for 
stiffening  and  backing  purposes  and  they  are 
mounted  in  an  angle  iron  frame  work,  with  pro- 
visions for  removing  when  necessary  for  cleaning. 
The  air  supply  is  heated  in  winter  weather  be- 
fore being  delivered  to  the  buiding  by  a  temper- 
ing coil  in  the  fan  intake  and  reheater  coils  in  the 
duct  delivery  connections  to  the  various  rooms, 
by  means  of  which  arrangement  the  temperature 
of  the  air  delivered  to  the  various  rooms  may  be 
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accurately  controlled.  The  tempering  heater  con-  The  public  toilet  rooms- of  the  building  are 
sist  of  a  row  of  10  special  cast-iron  radiators  each  ventilated  by  independent  exhaust  systems  in  or- 
containing  150  sq.  ft.  of  radiating  surface  which  der  to  prevent  the  possibility  of  communicatidn 
are  mounted  in  a  row  on  a  12-in.  brick  wall,  5  ft.  of  odors  through  the  duct  work  to  other  parts  of 
in  height  between  the  fans  and  the  air  filter.  The  the  building.  These  toilets  are  located  in  the 
upper  portion  of  the  rooms  surrounding  the  radia-  two  rear  corners  of  each  floor  from  the  base- 
tors  is  shut  off  by  a  galvanized  iron  partition  while  ment  to  the  fourth  floor,  there  being  two  on 
in  the  brick  supporting  wall  are  three  36x6o-in.  each  floor,  about  11x17  ft.  in  size,  or  10  in  all, 
dampers  for  the  purpose  of  by-passing  the  temper-  and  for  their  ventilation,  two  25^^x5  ft.  vent 
ing  coil  when  desired,  thus  reducing  the  tempera-  shafts  were  built  in  the  wall  construction  ad- 
ture  to  which  the  air  supply  is  tempered  in  the  In-  joining  these  rooms,  from  the  sub-basement  to 
take.  the  roof  in  either  corner.  They  are  connected 
The  reheating  coils  are  installed  in  the  fresh  with  the  toilet  rooms  by  6x6-in.  vent  register 
air  supply  ducts  to  each  of  the  rooms  ventilated,  openings  at  the  ceiling  line  for  exhaust  and  also 
for  individual  heating  of  the  air  thus  supplied  ac-  serve  an  important  purpose  in  accommodating 
cording  to  the  requirements  of  each  room.  They  the  soil  pipes  and  other  pipe  lines  of  the  plumb- 
are  installed  in  the  sizes  indicated  in  the  accom-  ing  system  in  open  construction.  These  vent 
panying  table  of  duct  sizes  and  each  reheater  is  shafts  are  each  connected  in  the  attic  to  motor- 
thermostatically  controlled  from  the  room  served.  driven  cone  exhaust  fans,  which  operate  con- 
With  this  arrangement  the  most  effective  applica-  tinuously,  independent  of  the  other  ventilation 
tion  of  the  indirect  heating  is  secured  as  each  de-  systems,  and  discharge  through  copper  vent  hoods 
livery  is  thus  independently  adjusted  to  the  heat-  through  the  roof.  The  fans  are  36-in.  i6-blade 
ing  requirements  and  is  shut  off  whenever  the  di-  full-cone  cased  fans  which  are  direct-connected 
rect  radiators  in  the  room  can  maintain  the  de-  to  3  h.-p.  Sprague  motors  and  operate  at  650 
sired  temperature.  The  Johnson  system  of  tern-  r.p.m.  Owing  to  the  use  of  alternating  current 
perature  regulation  is  installed,  there  being  ther-  for  operation  of  the  lighting  service  in  the  build- 

SizES  OF  Ventilating  Ducts  and  Apparatus. 

Reheater  Exhaust  Ventilating  Systems. 

Fresh    Air    Supply    Systems.                sq.    ft.  Ducts,  in.  Registers,  ins. 
Floor                          Room.                             Size  ft.         Ducts,  ins.       Registers,ins. 

Sub-                    Engine  Room 36x57           i — 10x24         t — 30x24 

Basement Jail  Room 40x40         i —  6x18         50  holes. 

( I  l-ft.  ceiling. )                                                                                                          2    in.    diam.          100  I — 6  x  24  i — 18x24 

Basement Court  Room 24x46          i — 8x78          i — 24x78           330  i — 12x24  2—18x24 

(16-ft.  ceiling.)      "         "                                    24x46          i — 8x78          1—24x78          330  i — 12x24  2—18x24 

St.  Dept.  Business  Office . .     26x63          i — 8x24          1—24x24           370  2 — 8x24  2 — 24x30 

I — 8  X  42         I — 24  X  42 
Alms.  Dept.  Gen.  Office .. .      27  .\  28  1 — 8x36  i — 24x36  190 

Main  Corridor Space  under  dome.  4 — 6  x  66  4 — 18x66 

First  Floor.... Water  Bd.  Count.  Room. .                            i — 8x30          i — 24x30           960  2 — 8  x  24  2 — 24x24 

26x100         3 — 8x42          3 — 24x42  2 — 8  X  30  2 — ^24x30 

(l9-ft.  ceiling.)  Tax  Com.  Business  Office..     36x42           2 — 8x42          2 — 24x42         460  i — 8x30  i — 24x30 

Commissioner's  Office 14x31  i — 8x24  i — 24x24  130 

Secretary's  Office 17x22          i — 8x24          i — 24x24           no  1 — 8x24  i — 24x24 

Clerk's  Office i — 8  x  30  i — 24  x  30 

27x27          1—8  X  36          1—24  X  36           220  I — 8  X  24  1—24  X  24 

Tax.  Rec.  Count.  Room . .      35  x  60          3 — 8  x  42          3 — 24  x  42  2 — 8  x  24  2 — 24  x  24 

660  2 — 8  X  30  2 — 24  X  30 

Interior  Court. 4 — 24  x  36         4—36  x  60  3200 

Second  Floor.  Meet.  Room  Bd.  of  Wks...      35x60         4—8x42         4 — 24x42  480  4 — 8x30  4 — 24x30 

( 1 7-ft.  ceiling.)  Mayor's  Gen.  Office 24x32         2 — 8    x    8         2 — 16x16  200 

Private  Office 14x32         i — 8x30         i — 24x30  120  1 — 8x24  i — 24x24 

Meet.  Room   Police.  Bd...      24x35        i — 8x36        i — 24x36  230  i — 8x30  i — 24x30 

Common    Council    Chamber 48x60         6 — 15x48         2 — 15x78  2160  i — 15x36  2 — 27x84 

2 — 36x48  1 — 24x96  15x180  Grille 
2 — 30  X  so 

mostats  in  each  of  the  rooms  ventilated  which,  in  ing,  these  motors  are  operated  on  an  independent 
addition  to  that  controlling  the  direct  radiation,  supply  of  soo-volt  direct-current,  for  which  a 
controls  all  of  the  indirect  heating  of  that  room.  special  service  connection  is  made  by  the  local 
The  tempering  coil  is  under  the  control  of  a  ther-  lighting  company,  and  suitable  switches  are  in- 
mostat  in  the  supply  fan  room  to  regulate  the  stalled  for  control  of  the  motors  from  the  sub- 
amount  of  tempering  of  the  incoming  air.  basement.  The  private  toilet  rooms  in  other 
The  exhaust  ventilating  fans  are  located  in  an  parts  of  the  building  have  outside  windows  and 
i8x20-ft.  room  in  the  central  portion  of  the  sub-  are  not  fitted  for  mechanical  ventilation, 
basement  space  into  which  the  exhaust  gathering  The  mechanical  plant  of  the  City  Hall  was  de- 
ducts from  all  parts  of  the  building  are  led,  this  signed  for  the  architects  by  James  M.  Seymour, 
room  serving  as  an  exhaust  chamber  for  the  fans.  Jr.,  consulting  engineer,  Newark,  N.  J.  The 
The  gathering  duct  connections  consist,  as  will  be  architects  of  the  building  were  John  H.  and 
noticed  from  the  sub-basement  plan  of  the  City  Wilson  C.  Ely,  of  Newark,  N.  J.,  and  Mowbray 
Hall  in  the  preceding  article,  of  two  6.x66-in.  ducts,  &  Uffinger,  New  York.  The  commissioners  for 
a  34xio8-in.  duct  and  a  42x72-in.  duct.  The  fans  the  new  City  Hall  were  Andrew  Kirkpatrick, 
have  intake  direct  from  this  chamber  and  deliver  Gottfried  Krueger  and  James  E.  Howell. 

to    the    atmosphere    through    the    piping    tunnel  

which  extends  underground  to  the  boiler  house  The  Electric  Pumping  Plant  of  the  Scun- 
building  at  the  rear  of  the  main  building.  This  thorpe,  England,  water  works  consists  of  two 
tunnel  is,  as  stated  in  the  preceding  article,  8  ft.  units  which  force  a  supply  through  2  miles  of 
square,  and  connects  at  the  boiler  house  end,  into  9-in.  main  against  a  maximum  head  of  240  ft. 
a  large  brick  flue  rising  to  a  point  about  40  ft.  The  supply  is  drawn  from  an  infiltration  gal- 
above  the  sidewalk,  where  it  has  a  hooded  outlet.  lery.  One  pumping  unit  consists  of  a  horizontal 
This  flue  is  6xi5-ft.  in  area  and  has  a  full  sized  triplex  pump,  belt-driven  -from  a  50-h.p.  alter- 
damper  near  the  top  which  is  controlled  from  be-  nating  current  motor.  The  second  unit  consists 
low  by  ropes  to  permit  of  shutting  off  the  outlet  of  a  three-stage  Worthington  turbine  pump,  driven 
in  case  it  is  desired  to  shut  down  the  system  in  by  a  similar  motor  through  a  flexible  coupling, 
cold  weather.  The  ventilating  flues  are  all  with-  Three-phase  2S-cycle,  2,200-volt  current  is  sup- 
out  automatic  dampers  or  control  with  the  excep-  plied  from  a  station  4J4  miles  distant  through 
tion  of  those  from  the  Council  chamlier  which  an  underground  transmission  line.  The  inaces- 
have  automatic  dampers  under  the  control  of  sibility  of  the  pumping  station  for  carting  fuel 
thermostats  in  the  chamber  which  causes  them  and  supplies  made  the  adoption  of  electrical 
to  open  when  the  temperature  increases  above  a  power  essential.  The  use  of  gas,  oil  and  steam 
predetermined  point  and  closed  when  the  temp-  was  fully  considered,  but  the  peculiar  nature  of  the 
perature  lowers.  undertaking  was  decidedly  in  favor  of  electricity. 
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Some  Notes  on  Oriental  Water-Works. 

A  paper  read  before  the  American  Water- Works  Asso- 
ciation by  George  A.  Johnson,  principal  assistant  engineer 
with  Hering  &  Fuller,  New  York, 


During  the  writer's  recent  trip  around  the 
world  it  was  his  privilege  to  make  a  somewhat 
extended  study  of  numerous  Oriental  water- 
works. It  would  be  out  of  place  in  a  paper 
of  this  character  to  go  much  into  detail  or  to 
attempt  a  complete  description  of  all  the  works 
visited.  In  this  article,  therefore,  will  be  giveu 
as  briefly  as  possible  the  more  salient  features 
of  Japanese  water-works,  ajid  of  the  works  at 
Shanghai,  China,  Singapore,  Straits  Settlements 
and  Bethmangala  and  Calcutta,  India,  observing 
the  general  lines  followed  by  the  writer  in  his 
illustrated  lecture  on  this  subject  delivered  last 
June  at  the  Toronto  Convention  of  this  Asso- 
ciation. 

Some  of  the  data  used  in  this  paper  have 
been  taken  from  an  article  by  the  writer  which 
appeared  in  The  Engineering  Record,  May  il, 
1907.  For  their  great  kindness  in  aiding  the 
writer  in  his  endeavor  to  obtain  information 
upon  the  works  described,  hearty  acknowledg- 
ments are  due  to  Dr.  Y.  Nakajima  of  Tokyo; 
Mr.  S.  Inoue  and  Dr.  S.  Tanabe  of  Kyoto ; 
Mr.  Z.  Mita  of  Yokohama ;  Mr.  K.  Funabiki ; 
Mr.  H.  Ono,  Mr.  K.  Inouye  and  Mr.  Y.  Tsuji- 
mura  of  Osaka,  Japan;  Mr.  McLeod  and  Mr. 
Mollison  of  Shanghai,  China ;  Mr.  Pierce  of 
Singapore  and  Mr.  Bell  of  Penang,  Straits  Settle- 
ments ; ;  Mr.  Fogarth  of  Bethmanagala  and  Mr. 
McCabe   and   Mr.    Peirce   of   Calcutta,   India. 

Water  Works  of  Japan. — There  have  been  pub- 
lic water  supplies  of  a  kind  in  Japan  since  the 
year  1600  when  lyeyasu,  founder  of  the  Tokugawa 
dynasty  of  Shoguns,  inaugurated  the  first  pub- 
lic water  supply  at  Tokyo.  These  original  works 
were  remodelled  and  improved  some  65  years 
later,  and  were  improved  and  extended  many 
times  during  the  next  two  centuries.  It  was 
not  until  1892,  however,  that  the  present  modern 
and  efficient  works  were  put  under  construc- 
tion, and  it  was  1898  before  they  were  com- 
pleted. 

To  Yokohama  belongs  the  credit  for  having 
installed  the  first  modern  system  of  water  works 
in  Japan,  begun  in  1885.  For  the  data  from 
which  the  following  digest  of  modern  water 
works  practice  in  Japan  has  been  prepared  the 
writer  is  indebted  to  his  friend,  Mr.  S.  Inoue, 
Chief  Engineer  of  Kyoto  Municipality,  Japan, 
and  a  member  of  this  Association.  In  1889  the 
construction  of  the  Nagasaki  water  works  was 
begun.  Osaka  commenced  her  works  in  1892, 
Hiroshima  in  1896.  Kobe  in  1897,  Hakodate  in 
1898.  Shimonoseki  and  Okayama  in  1900  and 
Akita  in  1903.  In  all,  therefore,  there  are  ten 
cities  in  Japan  provided  with  public  water  sup- 
plies, nine  of  which  are  filtered  before  delivery 
to  the  consumers,  the  Hakodate  supply  being 
unfiltered.  In  addition  to  these  ten  cities  there 
are  Kamiura,  Sawarazawa  and  lizuka,  towns 
with  populations  of  2,165,  1-396  and  1,240,  re- 
spectively, which  have  public  supplies,  that  of 
one,   Kamiura,  being  filtered. 

The  total  population  of  the  thirteen  cities  and 
towns  which  have  public  water  supplies  is  in 
round  numbers  about  4,100,000,  and  of  this  num- 
ber roughly  4,000,000  are  supplied  with  filtered 
water.  In  general  terms  about  one-third  of  all 
service  lines  are  metered,  and  there  is  a  fire 
hydrant  provided  to  about  every  So  houses.  The 
average  daily  water  consumption  is  about  25 
gallons  per  capita.  The  total  capital  cost  of  all 
existing  Japanese  waterworks  systems  to  date  is 
in  round  numbers  $11,500,000,  or  $2.80  per  capita. 

Tokyo  Water  Works.— 1\\t  original  design  of 
these  works  called  for  a  capacity  of  45,000,000 
gnl.  per  day,  or  sufficient  to  serve  a  population 


of  1,500,000.  Construction  work  was  begun  in 
1892  and  the  works  were  first  put  into  com- 
mission in  1898.  In  1904  the  population  ot 
Tokyo   was    1,870,628. 

The  intake  is  located  on  the  Tama  River  at 
Hamura,  and  from  there  to  the  present  works 
the  water  flows  by  -gravity  through  about  30 
miles  of  open  and  closed  canal.  On  reaching 
the  works  at  Yodobashi  the  water  passes  through 
sedimentation  basins,  three  in  number,  each 
720  X  360  X  19.5  ft.  deep,  having  a  total  capacity 
of  67,300,000  gal.  These  basins  may  be  worked 
intermittently  or  continuously  and  when  oper- 
ating as  continuous  flow  basins  the  period  of 
sedimentation  is  equal  to  about  36  hours,  and 
the  velocity  of  flow  through  them  to  about  0.067 
in.  per  second. 

From  the  sedimentation  reservoirs  the  clarified 
water  flows  through  regulated  outlets  onto  slow 
sand  filters,  of  which  there  are  eighteen  one 
acre  units.  The  sand  layers  are  30  in.  in  depth 
and  are  supported  by  24-in.  of  graded  under- 
draining  material.  The  filters  are  operated  at 
a  rate  of  2,933,000  gal.  per  acre  daily,  corres- 
ponding to  a  total  gross  capacity  for  the  18 
filters  of  52,794,000  gal.  daily. 

The  filters  require  scraping  about  seven  times 
a  year  on  an  average.  Ai  sfuch  times  the 
dirty  sand  is  removed  from  the  beds,  dumped 
into  cement  lined  troughs,  water  applied  and  the 
sand  agitated  by  coolies  with  rakes  until  clean. 
There  are  three  filtered  water  basins,  all 
covered,  located  at  Yodobashi,  Hongo  and  Shiba 
respectively.  The  capacity  of  each  basin  is 
7,500,000  gal.,  corrresponding  to  a  total  storage 
capacity  of  about    12  hours. 

Two  thirds  of  the  supply  is  delivered  by 
gravity  to  the  low  level  districts.  The  re- 
maining one-third  is  pumped  at  the  Yodobashi 
station  to  the  high  level  district  in  Yotsuya,i 
Akasaka,  Azabu,  Shiba,  Kojima,  Ushigome, 
Koishikawa,  Hongo  and  Kanda  wards.  The 
pumping  station  at  Yodobashi  contains  four  300- 
h.  p.  pumping  units  each  of  a  capacity  of  7,500,000 
gal.  per  day  when  working  against  a  head  of 
from  80  to  100  ft.  There  are  twelve  Lancashire 
boilers  and  two  sets  of  Green  economizers. 

The  charges  for  water  vary,  according  to  the 
use  to  which  it  is  put,  from  6  to  10  cents  per 
1,000  gal.  The  water  is  of  excellent  quality, 
clear,   soft   and    without    noticeable   color. 

At  the  present  time  there  are  85,539  services 
and  5,177  fire  hydrants.  The  metered  services 
number   20,514. 

The  water  consumption  ranges  from  11  to  23 
and  averages  17  gal.  per  capita  daily.  The  total 
cost  of  works   to   date   is   $4,250,000. 

Osaka  Water  Works.~-T\\i  Osaka  water  works 
were  put  under  construction  in  1892,  and  orig- 
inally designed  to  serve  a  population  of  600,000. 
They  were  later  extended  to  serve  a  population 
of  800,000.  The  population  of  Osaka  in  1904 
was    1,026,767. 

The  supply  is  derived  from  the  Yodo  River 
frrom  whence  it  is  raised  by  three  centrifugal 
pumps  to  a  series  of  four  settling  basins  against 
a  total  head  of  about  jf>  ft-  After  36  hours 
sedimentation  the  water  is  applied  to  slow  sand 
filters  and  then  pumped  by  seven  triple  expan- 
sion pumping  engines  of  the  Worthington  type 
.  to  the  distributing  reservoir  at  Osaka  Castle 
against  a  total  head  of  about  130  ft.  The  capacity 
of  this  storage  reservoir  is  3,750,000  gal. 

The  raw  river  water  has  a  turbidity  ranging 
from  10  to  350  parts  per  million.  There  will  be 
about  20  days  in  the  average  year  when  the 
turbidity  of  the  raw  water  will  be  over  100  parts 
per  million,  and  about  SO  days  when  it  will  be 
over  50  parts.  The  alkaliniity  averages  about 
20  parts  per  million,  and  the  numbers  of  bacteria 
range  from  40  to  30,000  and  average  about  2,- 
000  per  cubic   centimeter. 


The  settling  reservoirs,  four  in  number,  are 
each  330  X  360  X  12  ft,  effective  depth.  Their 
combined  effective  capacity  is  42,600,000  gal.  The 
sediment  in  these  basins  is  flushed  out  once 
annually,  when  between  3  and  4  in.,  or  about 
5,200  cu.  yd.  are  removed.  The  cost  of  labor 
for  flushing  out  this  material  is  2  cents  per 
cubic  yard. 

The  cost  of  the  basin  completed  in  1903,  the 
effective  capacity  of  which  is  about  10,000,000 
gal.,  was  $83,370,  exclusive  of  the  cost  of  land 
which  costs  at  present  $2.00  per  tsubo,  or  $2,420 
per   acre. 

The  filters  are  of  the  slow  sand  type,  eleven 
in  number,  ten  of  which  are  151  x  182  ft.  and 
one  182  X  350  ft.  The  total  filtering  area  is 
therefore  7.77  acres.  The  tanks  are  of  concrete 
and  brick  and  the  filter  finished  in  1903,  182  x  7.5 
ft.  deep  cost  $40,700  or  $27,840  per  acre  exlu- 
sive  of  the  filtering  material  which  cost  about 
$3,uoo   per   acre   additional. 

The  filters  are  operated  in  an  up  to  date  man- 
ner, although  the  rate  of  filtration  is  not  auto- 
matically controlled  and  fluctuates  with  the 
pumpage.  The  average  actual  rate  of  filtration 
is  2.900,000  gal.  per  acre  daily.  The  net  rate 
is  equal  to  about  2,600,000  gal.  per  acre  daily. 

Each  filter  requires  scraping  about  twice  a 
month  on  an  average,  and  at  such  times  about 
one-third  inch  of  material  is  removed.  No  at- 
tempt is  made  to  recover  by  washing  the  sand 
thus  removed  and  it  is  used  for  fill.  A  gang 
of  coolies  is  kept  busily  engaged  at  the  river 
bank  practically  all  of  the  time  screening  sand 
which  is  hand  dredged  from  the  bed  of  the 
Yodo  River  opposite  the  water  works,  brought  to 
the  shore  in  boats  and  there  sun  dried  and  pan 
screened. 

The  water  rates  vary  from  10  to  60  cents  and 
average  about  20  cents  per  1,000  gal.  The  filtered 
water  is  of  excellent  quality,  has  an  alkalinity 
of  about  20  parts  per  million,  and  during  the 
year  1905  contained  the  average  number  of  25 
bacteria  per  cubic  centimeter. 

There  are  at  present  48,513  services  of  which 
9,369  are  metered.  There  are  3,000  fire  hydrants. 
The  total  cost  of  the  system  to  date  is  $1,- 
653,020. 

Yokohoma  Water-Works. — The  Yokohama 
water  works  were  put  under  construction  about 
22  years  ago  when  the  first  pipe  lines  were  laid 
from  the  Sagami  River.  The  new  intake  is  lo- 
cated on  the  Doshi  River  near  the  foot  of 
Fujiyama,  and  from  there  to  the  site  of  the 
filteration  works  on  Nogiyama,  a  distance  of 
some  30  miles,  the  water  flows  by  gravity. 

The  works  were  originally  designed  to  serve 
a  population  of  70.000  and  have  since  been  ex- 
tended to  serve  300,000  people.  In  1904  the  pop- 
ulation  of  Yokohama  was  331,597. 

The  raw  water  of  the  Doshi  River  is  normally 
clear  and  noticeably  free  from  color  and  tur- 
bidity except  at  times  following  heavy  rains. 
The  alkalinity  of  the  water  is  about  27  parts 
per   million. 

On  reaching  the  filtration  works  the  four 
supply  mains  discharge  into  two  receiving  wells 
of  masonry  construction  and  from  them  is  dis- 
tributed to  slow  sand  filters.  These  wells  are 
small  and  permit  of  comparatively  no  storage. 
Suitable  regulating  devices  are  provided  to  main- 
tain a  constant  water  level  in  the  wells  and 
on    the    filters.  * 

The  thr^e  slow  sand  filters  built  some  21 
years  ago  have  recently  been  supplemented  by 
three  more  filters.  The  beds  are  arranged  in 
two  batteries,  one  of  four  and  one  of  two  filters. 
The  former  are  each  120  x  70  ft.,  and  the  latter 
are  each  120  x  80  ft,  corresponding  to  a  total 
filtering  area  of  1.212  acres.  The  tanks  are  built 
of  masonry  and  brick.  The  sand  layer  is  2.5 
ft.  thick  supported  on  a  layer  of  graded  under-r 
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draining  material  18  inches  in  depth.  The  sand 
is  of  medium  size,  jrather  dark  in  color,  and 
of  good  stable  quality.  It  costs  about  $2.75  per 
cubic  yard  in  the  filters. 

The  filters  are  operated  at  the  somewhat 
high  rate  of  6,530,000  gal.  per  acre  daily,  and 
require  scraping  about  once  a  tnonth.  Sand 
-washing  procedures  are  similar  to  those  em- 
ployed at  the   Tokyo  water  works. 

There  are  two  baffled  clear  water  basins,  both 
covered  and  having  a  total  capacity  of  3,192,000 
gal.,  corresponding  to  a  storage  of  practically 
12   hours    supply. 

The  filtered  water  is  high  grade,  clear,  soft 
and  colorless,  and  stands  in  enviable  repute 
among  the  citizens  of  Yokohama.  The  works 
are  well  built  and  well  operated.  There  are  at 
present  2,745  metered  and  7,679  unmetered  ser- 
vices. There  are  1,236  fire  hydrants,  or  one 
to  every  50  houses.  The  consumption  ranges 
from  19  to  29  and  averages  24  gal.  per  capita 
daily.  The  total  cost  of  the  system  to  date  is 
$1,548,140. 

Kobe  Witer  Works.~T\it  Kobe  water  wotks 
were  put  under  construction  in  1897  and  consist 
of  impounding  reservoirs  in  the  hills  immediately 
back  of  the  city,  slow  sand  filters  and  small 
distributing  reservoirs.  The  system  is  a  gravity 
one    throughout 

The  impounding  reservoirs,  two  in  number, 
have  a  total  capacity  of  483,000,000  gal.  corres- 
ponding to  a  storage  of  140  days  supply  at  the 
average  rate  of  consumption  of  3480,000  gal, 
daily.  The  catchment  area  for  the  most  part 
consists  of  the  steep  slopes  of  the  hilts  back 
of  the  city  and  two  small  brooks  serve  as  the 
main  feeders.  The  watershed  is  but  sparsely 
populated   owing  to   its  mountainous   character. 

The  raw  water,  owing  to  the  lengthy  period 
of  storage  allowed,  is  never  excessively  muddy 
when  applied  t(J  the  filters.  It  is  soft  and  free 
from  noticeable  amounts  of  color. 

The  filters  are  eleven  in  number,  and  have  a 
total  area  of  3.04  acres.  Prior  to  its  applica- 
tion to  the  filters  the  water  passes  through  a 
small  settling  reservoir  of  a  capacity  of  1,000,000 
gal.  The  distributing  basins  are  5  in  number 
and  have  a  total  capacity  of  260,000  gal. 

There  are  at  the  present  time  11,581  services  in 
the  city,  2,576  of  which  are  metered.  There  are 
1,173  fire  hydrants.  The  works  were  designed 
to  serve  a  population  of  250,000.  In  1904  the 
population  of  Kobe  was  295,276. 

The  water  consumption  ranges  from  20  to  40 
and  averages  30  gal.  per  capita  daily.  The  total 
cost  of  the  system  to  date  is  $1,468,640. 

Nagasaki  Water  Works. — These  works  were 
put  under  construction  in  1889,  and  consist  of 
impounding  reservoirs,  slow  sand  filters  and 
distributing  reservoirs.  It  is  a  gravity  system 
throughout. 

TTie  original  works  were  desig^ned  to  serve  a 
population  of  60,000,  but  hav«  since  been  ex- 
tended to  serve  182,000.  In  1904  the  population 
of  Nagasaki  was   159,041. 

The  impounding  reservoirs  are  three  in  num- 
ber and  have  a  total  storage  capacity  at  a  daily 
average  consumption  of  1,680,000  gal.  or  293  days 
supply,  or  493,000,000  gal.  The  supply  is  drawn 
frrom  small  mountain  streams. 

From  the  storage  reservoirs  the  water  flows 
to  the  slow  sand  filters,  nine  in  number  and  hav- 
ing a  total  area  of  2.36  acres.  From  the  filters 
the  water  flows  to  four  clear  water  basins,  hav- 
ing a  total  capacity  of  2,930,000  gil.,  from  which 
it   is   distributed   by  gravity   to   the   city. 

At  the  present  time  there  are  5,901  services 
in  the  city,  953  of  which  are  metered.  There 
are   492   fire   hydrants. 

The  total  cost  of  the  system  to  date  is 
$788,080. 

Hiroshima    Works. — Construction     work     was 


begtm  in  1896.  Population  in  1904  was  127,117. 
The  works  were  designed  to  serve  a  population 
of  120,000.  The  source  of  water  supply  is  the 
Ota  River.  There  are  two  settling  basins  with 
a  total  capacity  of  1,200,000  gal.  The  slow  sand 
filters  four  in  number,  have  a  total  area  of 
1.75  acres.  The  clear  water  basins,  two  in  num- 
ber, have  a  total  capacity  of  9So,ooo  gal.  Water 
consumption  ranges  from  IS  to  40  and  averages 
28  gal.  per  capaita.  There  are  at  present  6693 
services  in  the  city,  1610  of  which  are  metered. 
There  are  709  fire  hydrants.  The  total  cost  of 
the  system  to  date  is  $465,560. 

Shimonoseki  Works. — Construction  work  was 
begun  in  1900.  Population  in  1904  was  46,905. 
The  works  were  designed  to  serve  a  population 
of  60,000.  The  supply  is  derived  from  small 
mountain  streams.  The  impounding  reservoir 
has  a  capacity  of  286,000,000  gal.  There  are 
three  slow  sand  filters  with  a  total  area  of 
0.87  acre.  There  are  two  clear  water  basins 
with  a  total  capacity  of  270,000  gal.  Distribu- 
tion is  by  gravity.  Total  cost  of  the  works 
to  date  is  $449,080. 

Okayama  Works. — Construction  work  was  be- 
gun in  1900.  Population  in  1904  was  81.324. 
The  works  were  designed  to  serve  a  population 
of  80,000.  The  source  of  supply  is  the  Asahi 
River.  There  are  two  settling  basins  with  a 
total  capacity  of  3,090,000  gal.  There  are  four 
slow  sand  filters,  with  a  total  area  of  1.31  acres. 
There  are  two  clear  water  basins  with  a  total 
capacity  of  810,000  gal.  The  total  cost  of  the 
syystem    to    date    is    $401,900. 

Akita  Works. — Construction  work  was  begun 
tn  1903.  The  population  in  1904  was  33,695. 
The  works  were  designed  to  serve  a  population 
of  40,000.  The  source  of  supply  is  drawn  from 
the  Asahi  River,  a  branch  of  the  Omono  River 
The  settling  basin  has  a  capacity  of  100,000 
gal.  There  are  two  slow  sand  filters  with  a 
total  area  of  0.66  acre.  The  capacity  of  the  clear 
water  basin  is  750.000  gal.  The  total  cost  of  the 
system  to  date  is  $235,150. 

Hakodate  Works. — Construction  work  was  be- 
gnu  in  1898.  Population  in  1904  was  88,071. 
The  works  were  originally  designed  to  serve  a 
population  of  60,000.  but  have  since  been  ex- 
tended to  serve  a  population  of  150,000.  The 
supply  is  drawn  from  .^ka  River.  The  storage 
reservoir  has  a  capacity  of  1,530.000  gal.  The 
water  is  not  filtered.  There  are  two  distri- 
buting reservoirs  the  total  capacity  of  which  is 
1,930,000  gal.  The  daily  water  consumption 
ranges  from  22  to  35  and  averages  26  gal.  per 
capita.  There  are  at  present  2.509  services 
in  the  city,  729  of  which  are  metered.  There 
are  410  fire  hydrants.  The  total  cost  of  the 
works  to  date  is  $229,310. 

Sawarasawa  Works. — Construct-on  work  was 
begun  in  1898.  Population  in  1904,  was  1,396. 
The  works  were  designed  to  serve  a  population 
of  1,229.  The  supply  is  drawn  from  small  moun- 
tain streams.  The  impounding  reservoir  has  a 
capacity  of  300,000  gal.  The  water  is  distributed 
by  gravity  direct  from  this  reservoirs  to  the 
consumers.  The  total  cost  of  the  works  to 
date   is  $5,060. 

lizuka  Works. — Construction  work  was  begun 
in  1898.  Population  in  1904  was  1,240.  The 
works  were  designed  to  serve  a  population  of 
1,085.  The  supply  is  drawn  from  mountain 
streams.  The  imj^ounding  reservoir,  from  which 
the  water  is  distributed  direct  by  gravity  to  the 
consumers,  has  a  capacity  of  200.000  gal.  The 
total  cost  of  the   works  to  date  is  $4,090. 

Kamiura  Works. — Construction  work  was  be- 
gun in  1900.  Population  in  1904  was  2,165. 
The  works  were  designed  to  serve  a  population 
of  2,500.  The  source  of  water  supply  is  the 
Ushimaki  River.  The  water  is  applied  direct 
to   a   small    sand    filter    (area    .017   acre).     The 


clear   water   basin   has  a   capacity  of  22,000  gal. 
The  total  cost  of  the  works  to  date  is  $3,410. 

Water  Works  of  Shanghai. — Shanghai  is  lo- 
cated on  the  east  coast  of  China,  south  of  the 
Yellow  Sea  and  near  the  mouth  of  the  Yang- 
tse-Kiang.  It  has  a  population  of  about  600,000. 
The  water  works  were  built  with  the  particular 
object  in  view  of  supplying  the  foreign  popula- 
tion of  that  city  with  pure  water.  The  total 
number  of  people  tributary  to  these  works  at 
present  is  in  round  numbers  45,000,  of  which 
12,000  are  of  English  and  American  birth  and 
the  remainder  Chinese. 

The  water  supply,  is  drawn  from  the  Hwang- 
ho  River,  the  waters  of  which  are  normally 
very  turbid,  as  is  the  case  with  all  rivers  empty- 
ing into  the  Yellow  Sea.  In  fact  it  is  the  ex- 
cessive muddiness  of  such  waters  as  those  of 
the  Yang-tse-Kiang  and  Hwang-ho  that  gives 
the  name  to  the  Yellow  Sea,  the  waters  of  which 
are  colored  a  deep  yellow  for  more  than  a  hun- 
dred miles  from  the  mainland  of  China. 

The  raw  water  is  raised  from  the  river  by  two 
centrifugal  pumps  of  local  make  and  discharged 
through  two  20-inch  pipes  into  the  settling  ba- 
sins. These  basins  are  four  in  number  and 
provide  a  period  of  sedimentation  of  about  25 
hours. 

From  the  settling  basins  the  water  is  applied 
to  slow  sand  filters  of  which  there  are  twelve. 
The  areas  of  these  beds  range  from  J^  to  % 
acre.  Considerable  fine  clay  remains  in  suspen- 
sion even  after  a  preliminary  sedimentation  of 
25  hours,  and  the  filters  require  scraping  at  in- 
tervals of  one  month  or  less. 

Passing  the  filters  the  water  flows  to  a  cle.ir 
water  reservoir  having  a  capacity  of  6,000,000 
gal.,  and  is  pumped  therefrom  through  one  25- 
iii.  and  two  20-in.  mains  to  the  consumers.  The 
daily  pumpage  ranges  from  5,000,000  to  7,000,000 
gal. 

The  construction  work  in  this  plant  is  high 
grade,  and  the  filters  are  very  efficient  notwith- 
standing the  fact  that  they  are  somewhat  over- 
worked   at    times. 

Singapore  Witter  Works. — Singapore  is  lo- 
cated on  the  Island  of  Singapore  at  the  south- 
ern extremity  of  the  Malay  Peninsula.  The  is- 
land is  about  250  square  miles  in  extent  and  is 
separated  from  the  mainland  by  the  narrow 
Straits  of  Tebrau.  The  population  of  the  city 
is   estimated   at   200,000. 

The  water  supply  is  derived  from  small  jungle 
streams  which  drain  about  28  square  miles.  The 
storage  reservoir  is  located  on  Thomson  Road 
a  short  distance  outside  the  city  and  has  a  cap- 
acity of  about  1,000,000,000  gal.  The  raw  water 
is  not  particularly  turbid,  but  is  always  highly 
colored.  Much  of  the  time  the  water  has  a 
strong  fishy  odor  and  to  the  taste  is  often  highly 
objectionable. 

The  raw  water  flows  from  the  storage  reser- 
voir by  gravity  to  the  outskirts  of  the  city  where 
the  filtration  works  are  located.  The  filters  are 
of  the  slow  sand  type,  eight  in  number,  with  a 
total  filtering  area  of  2  acres.  Operation  is 
intermittent ;  that  is,  the  beds  are  allowed  to 
rest  empty  about  12  hours  in  every  one  to  two 
weeks,  the  length  of  the  operating  period  vary- 
ing according  to  the  season.  By  this  procedure 
it  is  understood  that  a  considerable  degree  of 
success  has  been  achieved  in  removing  the  ob- 
jectionable tastes  and  odors  from  the  water, 
although  at  the  time  of  the  writer's  visit,  July. 
1905,  the  filtered  water  had  a  pronounced  ''fishy" 
odor.  The  actual  rate  of  filtration  is  said  to  be 
about  1,050,000  gal.  per  acre  in  24  hours,  cor- 
responding to  a  daily  yield  of  about  2,100,000 
gal.  for  the  eight  filters.  The  average  daily 
consumption  is  said  to  be  about  5,000,000  gal. 
daily.  ' 

Water   Works  at   Bethmangala,   India. — These 


August  24,  1907. 

works  were  constructed  in  1903-4  for  the  pur- 
pose of  supplying  the  Kolar  Gold  Fields  with 
pure  water.  The  gold  fields  are  located  in  the 
State  of  Mysore,  in  southern  India,  and  about 
60  miles  from  Bangalore.  The  water  works  are  • 
located  just  outside  the  village  of  Bethmangala 
and  about  7  miles  from  the  gold  fields.  Up  to 
the  time  of  installing  the  present  works  the  • 
water  supplied  to  the  laborers  at  the  mines  was 
not  only  of  extremely  poor  quality,  but  very 
scarce,  a  small  given  amount  being  allowed  each 
laborer  daily.  These  laborers  are  chiefly  natives, 
but  there  are  also,  it  is  understood,  some  800 
English  miners  among  the  20,000  workers  at 
the  mines. 

The  water  supply  is  derived  from  the  Palar 
River  upon  which  the  large  storage  reservoir  at 
Bethmangala,  together  with  many  similar  reser- 
voirs used  chiefly  for  irrigation  purposes,  is 
located.  The  capacity  of  this  reservoir  is  1,737,- 
612,000  gal.,  sufficient  at  a  daily  consumption  of 
2.400,000  gal.  for  724  days  supply.  The  rainfall 
at  Bethmangala  averages  only  about  17  in.  an- 
nually and  the  raw  water  is  deeply  colored,  and 
at  times  high  in  suspended  matter.  (A  number 
of  the  details  which  follow  have  been  taken  from 
an  article  by  the  designer  of  these  works,  Mr. 
E.  B.  Weston,  and  published  in  The  Engineer- 
ing Record,  Dec.  17,  1904,  acknowledgment  of 
which    is    hereby    made.) 

As  to  the  filtration  and  distributing  system,  the 
raw  water  enters  a  masonry  inlet  chamber  located 
in  the  Bethmangala  reservoir  and  thence  flows  by 
gravity  to  a  suction  well  adjacent  to  the  filter 
building  from  which  it  is  raised  by  two  lift 
pumps  to  the  coagulating  basin.  The  coagulant 
(sulphate  of  alumina)  feed  enters  the  raw  wa- 
ter pipe  leading  from  the  low  lift  pumps  to  the 
coagulating  basin.  After  four  hours  continuous 
coagulation  and  subsidence  the  water  passes 
over  outlet  weirs  into  the  supply  pipe  lead- 
ing to  filters  of  the  American  type.  Passing  the 
filters  it  is  discharged  through  Weston  auto-  ' 
matic  controllers  into  a  flume  and  thence  into 
the  clear  water  basin,  being  raised  thence  by  high 
lift  pumps  through  a  i6-in.  main  to  the  Kolar 
gold  field  against  a   total  head  of  about  500  ft. 

The  coagulating  basin,  located  just  outside  the 
filter  building,  is  uncovered,  is  constructed  of 
granite  masonry  and  lined  inside  with  brick  laid 
in  "surki"  mortar.  The  floor  of  the  basin  is  of  con- 
crete. The  basin  is  divided  into  two  sections 
by  a  partition  wall  and  has  a  capacity  of  about 
400,000  gal. 

The  filters,  four  in  number,  are  of  the  Jewell 
gravity  type,  circular  in  plan  and  built  of  gran- 
ite masonry.  Over  the  manifold  collecting  sys- 
tem is  placed  a  thin  layer  of  gravel  surmounted 
by  3.5  ft.  of  fine  sand.  Each  filter  has  a  rated 
capacity  of  620,000  gal.,  corresponding  to  a  total 
capacity  for  the  four  filters  of  2,480,000  gal.  per 
24  hours.  The  rate  of  filtration  is  automatically 
controlled  by  means  of  Weston  effluent  controll- 
ers. 

The  clear  water  basin  is  located  about  30  ft. 
from  the  filter  building,  is  below  ground  level 
and  covered.  The  basin  is  built  of  granite  ma- 
sonry and  the  roof  of   masonry. 

There  are  two  low  lift  pumping  outfits  with 
a  total  capacity  of  5,280,000  gal.  per  24  hours, 
and  three  high  lift  outfits  of  the  Worthington 
type  of  a  total  capacity  of  3,600,000  gal.  per  24 
hours.  There  is  also  a  centrifugal  pump  for 
washing  the  filters  having  a  capacity  of  2,000 
gal.  per  minute.  The  last  named  is  belt-driven 
by  a  Pelton  wheel  operated  with  water  from  the 
l6-in.  high  pressure  main.  Steam  to  drive  the 
high  and  low  lift  pumps  is  supplied  by  two 
''abcock  &  Wilcox  boilers,  each  of  225  h.-p.  with 
Green   economizers. 

There  is  a  stand  tank  at  Champion  Reefs 
Mine  in  the  gold  fields,  built  of  brick  laid  in 
cement  mortar.     All  the  filtered  water  is  pumped 
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to  this  tank  from  which  lead  branch  lines  to 
similar  tanks  located  at  the  different  mines,  and 
to  the  service  reservoir  at  Robertsonpet,  a  town 
about  a  mile  distant. 

The  viorks  were  designed  by  Mr.  Edmund  B. 
Weston  and  built  by  the  Jewell  Export  Filter 
Co.,  for  whom  Mr.  R.  W.  Lawton  acted  as  super- 
mtendent  of  construction.  The.  amount  of  money 
appropriated    for   this   work   was   $324,000. 

Since  the  works  were  completed  periodic  analy- 
ses of  the  raw  water  and  filtered  water  have 
been  made  by  the  official  bacteriologist  of  the 
Mysore  Government.  The  average  results  of 
the  test  made  during  the  period  Sept.  8-1 1,  1906, 
the  last  resuks  available  to  the  writer  at  this 
time,  showed  4,350  bacteria  per  cubic  centimeter 
in  the  raw  water  and  13  in  the  filtered  water. 
Cholera,  which  prior  to  the  installation  of  these 
works  was  very  prevalent,  has  been  practially 
absent  among  the  employees  of  the  mines  since 
the  works  were  put  into  operation.  The  filter 
plant  itself  is  a  model  of  neatness,  and  is  oper- 
ated in  the  most  intelligent,  painstaking  and 
efficient   manner. 

Calcutta  Water  Wor^j.— Calcutta  is  located  in 
the  province  of  Bengal,  on  the  right  bank  of  the 
Hugh  River  and  about  45  miles  inland  from  the 
Bay  of  Bengal.  The  present  population  is  esti- 
mated at  1,100,000. 

The  Hugh  River,  from  which  Calcutta  derives 
its  water  supply,  is  the  most  western  branch  of 
the  Ganges.  The  drainage  area  of  the  Hugh  is 
about  25,000  square  miles,  although  in  addition 
to  the  run-off  of  this  watershed  considerable 
excess  flow  from  the  Ganges  enters  the  Hugli 
during  July,  August  and  September,  when  the 
flood  season  is  at  its  height,  through  the  Bhagi- 
rathi,  Jeliinghi  and  Matabanga  Rivers  which 
connect  the  Ganges  and  the  Hugli  above  Palta. 

The  waters  of  the  Hugli  River  are  normally 
very  muddy,  and  at  times,  especially  in  the 
rainy  season,  excessively  so.  A  better  idea  of 
the  effect  on  the  muddiness  of  the  water  produced 
by  the  heavy  rains  which  occur  in  the  rainy  sea- 
son may  be  had  from  the  statement  that  while 
the  average  rainfall  in  this  vicinity  amounts 
to  only  about  60  in.  annually,  as  much  as  40 
in.  has  fallen  in  a  single  week,  and  in  1900  the 
rainfall  on  two  successive  days  was  14.5  and  ro.8 
in. 

The  river  water  at  the  intake  at  Palta  is  sub- 
ject to  tidal  influences;  in  fact  the  rise  of  the 
tides  is  felt  75  miles  above  this  point.  During 
the  dry  season,  namely,  February  to  June,  the 
water  is  quite  brackish  for  a  part  of  practially 
every  day,  necessitating  a  cessation  in  pumping 
for    substantially    one-half    of    the    time. 

The  original  works  were  put  under  construc- 
tion in  1867,  greatly  enlarged  in  1888,  and  now 
consist  of  two  pumping  stations  where  the  wa- 
ter is  raised  from  the  river,  settling  reservoirs, 
slow  sand  filters,  and  gravity  conduits  to  a  reser- 
voir on  the  outskirts  of  the  city.  Auxiliary 
pumps  here  force  the  water  through  mains  di- 
rect to  the  consumers  in  the  northern  part  of 
the  city,  the  remainder  being  discharged  into 
three  reservoirs,  two  situated  in  the  town  and 
one  in  the  suburbs,  from  each  of  which  it  is 
pumped  to  the  remainder  of  the  consumers. 

The  original  settling  basins,  construction  of 
which  was  begun  in  1867.  are  six  in  number,  and 
are  built  of  masonry.  Four  are  provided  with 
semi-concentric  silt-catching  pits  and  two  are 
plain.  The  original  basins  are  each  500x250  ft., 
and  range  in  depth  from  7  to  9  ft.  The  total 
capacity  of  these  six  basins  is  21.000.000  gal. 

The  "new"  settling  basins,  finished  about  15 
years  ago,  arc  merely  earth  excavations,  puddling 
being  practically  dispensed  with.  Notwithstand- 
ing the  fact  that  these  basins  are  excavated  in 
a  sandy  clay  the  leakage  amounts  to  practically 
nothing.  Two  of  these  basins  are  each  2.500 
X  350  x  9  ft.   deep.     The   remaining  two  basins 
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are  each  2,500  x  250  x  9  ft.  deep.'  The  total 
capacity  of  the  four  basins  is  therefore  84,000,- 
000  gal.,  making  a  total  capacity  for  the  six  orig- 
inal •  and  four  new  basins  of  105,000,000  gal. 
These  basins  are  worked  on  the  fill  ^d  draw 
plan  and  the  period  of  sedimentation  is  there- 
fore variable. 

As  the  water  enters  the  settling  basins  it  is 
treated  for  approximately  three  months  in  the 
year,  namely,  during  the  rainy  season  of  July, 
August  and  September,  with  aluminoferric.  The 
chemical  is  applied  in  the  proportion  of  about 
2  grains  per  gallon,  although  the  method  of 
application  precludes  accurate  measurement.  A 
bag  of  chemical  is  suspended  directly  over  the 
inlet,  and  is  dissolved  by  the  inflowing  water. 
The  aluminoferric  costs  about  $20.50  per  ton 
delivered  at  the  works. 

The  original  filters  are  twelve  in  number,  each 
100  x  200  ft.,  corresponding  to  a  total  filtering 
area  of  about  5.51  acres.  The  filtering  material 
consists  of  30  in.  of  fine  river  sand  supported  on 
4  in.  of  course  sand  and  12  in.  of  graded  gravel, 
respectively.  The  effluent  collectors  consist  of 
small  cross  drains  covered  with  tiles.  These 
drains  lead  the  effluent  to  main  collectors  laid 
along  the  center  of  the  beds  and  these  main 
drains  deliver  the  effluent  into  collecting  wells 
from  which  it  flows  directly  into  the  conduits 
leading  to  the  auxiliary  pumping  station  on  the 
outskirts   of  the   city. 

The  new  filters  are  twenty-four  in  number,  each 
200  X  100  ft,  corresponding  to  a  total  area  of 
11.02  acres.  In  construction  these  filters  are  in 
general  the  same  as  in  the  case  of  the  original 
filters,  with  the  exception  that  the  effluent  collec- 
tors consist  of  two  courses  of  dry  bricks  laid 
sufficiently  far  apart  to  provide  suitable  water- 
ways. The  total  filtering  area  of  the  thirty- 
six  filters  is   16.53  acres. 

The  average  daily  wastes  consumption  is  esti- 
mated at  27,000,000  gal.  daily  (25  gal.  per  capita) 
and  the  actual  rate  of  filtration  at  about  2,825,000 
gal.  per  acre  in  24  hours. 

There  are  three  effluent  collecting  wells  in 
the  plant,  with  a  total  capacity  of  about  42,000 
gal.,  and  from  these  wells  the  filtered  water 
flows  through  two  conduits  to  the  outskirts  of  the 
city.  The  conduits  are  4  and  3.5  ft.  in  diameter, 
respectively,   and   12.5  miles   long. 

It  is  the  custom  at  present  to  supply  filtered 
water,  to  the  entire  city,  under  about  30  pounds 
pressure  at  the  various  distributing  stations  dur- 
ing the  day  hours,  excepting  the  hours  10  a.  m. 
to  3  p.  m.  during  which  hours  water  is  supplied 
under  low  pressure  only  to  the  more  thickly 
populated    sections  of  the  city. 

Filtered  water  is  not  used  for  street  sprink- 
ling, sewer  flushing  or  fire  extinguishing  pur- 
poses, a  complete  separate  unfiltered  water  sys- 
ter,  being  in  use  for  this  purpose,  the  water 
being  pumped  direct  from  the  river  into  the 
raw  water  mains. 


Tunnel  Linings  in  Rock  far  below  the  sur- 
face are  often  considered  exposed  to  extremely 
heavy  pressures,  which  do  not  come  into  play 
immediately  on  excavation.  According  to  Dr. 
Karl  Brandau,  such  evidences  of  general  pressure 
were  never  experienced  during  the  construction 
of  the  Simplon  tunnel.  Where  the  superincum- 
bent mass  was  greatest,  the  lightest  type  of 
masonry  lining  was  almost  universally  employed, 
and  has  never  shown  the  least  sign  of  damage. 
Wherever  merely  local  and  unimportant  pres- 
sures were  observed,  they  were  invariably  due 
to  decomposed  rock  of  small  internal  cohesion. 
He  therefore  believed  that  no  censiderable  diffi- 
culties arise  from  the  pressure  of  the  superim- 
posed rock  in  the  construction  of  a  tunnel,  even 
at  depths  of  more  than  6,800  ft.,  in  good  compact 
stone,  though  great  difficulties  are  experienced  in 
in  '  plastic  material   of   considerable   thickness. 
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The  Quebec  Bridge  Superstructure  Details.- 
Part  IX. 


Transverse  Bracing.— It  is  assumed  that  the 
bridge  is  exposed  to  a  horizontal  wind  pressure 
of  25  lb.  per  sq.  ft.  on  double  the  exposed  surface 
of  one  truss  and  on  one  side  elevation  of  the  floor, 
one-half  of  the  amount  being  static  and  the 
other  half  a  live  load.  To  provide  for  the  stresses 
thus  developed  there  are  three  lateral  systems  in 
the  floor  plane  and  in  the  planes  of  the  top  and 
bottom  chords  respectively,  besides  transverse 
bracing  in  the  planes  of  all  vertical  posts.  Hori- 
zontal shear  is  transmitted  through  special  con- 
nections from  the  center  suspended  span  to  the 
ends  of  the  cantilever  arms  and  thence  to  the  cen- 
ter posts  where  it  is  transmitted  through  the 
main  transverse  bent  to  the  river  pier.  Wind 
stresses  in  the  anchor  arm  spans  are  transmitted 
to  the  river  piers  and  to  the  anchorage  piers, 
reaching  the  latter  directly  from  the  floor  sys- 
tem and  the  bottom  chord  and  indirectly  through 
the  inclined  end  post  and  the  vertical  portal  bents 
from  the  top  chord  system.  The  transmission  of 
these  stresses  from  the  superstructure  to  the  an- 
chorage pier  is  effected  by  the  very  novel  and  in- 
genious connection  illustrated  in  The  Engineering 
Record  of  December  29,  1906. 

The  top  chords  are  connected  by  transverse 
struts  at  panel  points  and  between  them  there  are 
X-braces  with   I-shaped  cross  section  having  a 


bars  are  made  with  zig-zag  angles  having  at  each 
end  two  rivets  in  small  gusset  plates  riveted  be- 
tween the  vertical  legs  of  flange  angles.  Their 
top  and  bottom  flanges  are  field  riveted  between 
end  connection  plates  at  the  ends  of  the  trans- 
verse struts. 
The  top  lateral  transverse  struts,  like  the  diag- 


end  of  the  struts  and  are  field  riveted  to  the  top 
of  the  vertical  post.  The  bottom  flanges  of  the 
struts  are  also  connected  to  the  vertical  posts  at 
both  ends  by  pairs  of  f^-in.  gusset  plate  knee- 
braces  yy2  ft.  long  which  also  serve  as  jaws  to  re- 
ceive the  field  riveted  connections  of  the  X-brace 
diagonals.     Horizontal  and  vertical  batten  plates 


Bottom   Lateral   Diagonal  and   Connection   of  Intersection. 


Intermediate  Transverse  Strut. 


uniform  depth  of  3  ft.,  and  all  of  them  made  with 
two  pairs  of  6x354x7-i6-in.  angles  riveted  to- 
gether back  to  back  and  latticed.  One  of  the 
struts  is  made  continuous  and  the  other  is  cut 
to  clear  it  at  the  intersection  where  they  are  spliced 
together  with  top  and  bottom  flange  cover  plates 
and  vertical  web-connection   angles.     The  lattice 


onal  members,  are  uni  form  throughout  the  anchor 
spans  and  have  rectangular  cross  sections  about 
4  ft.  deep  and  4  ft.  wide  made  with  four  4x4xJ^- 
in.  angles  with  their  flanges  turned  inward  and 
latticed  on  all  sides  by  zig-zag  2j4xiJ/2x5-i6-in. 
angles  with  two  rivets  through  the  ends  of  each. 
Horizontal  top  flange  plates  project  beyond  each 


are  riveted  to  the  four  angles  at  both  ends  of 
the  truss  making  a  complete  closed  rectangular 
section  there  and  stiffening  it  for  the  web  plate 
connections  with  the  diagonal  struts. 

The  bottom  lateral  system  consists  of  trans- 
verse struts  at  panel  points  and  intermediate  X- 
bracing  with  diagonal  struts  having  rectangular 
cross  section  4!^  ft.  deep  and  25  in.  wide,  made 
with  four  6x4-in.  flange  angles  riveted  to  2Sx>^- 
in.  top  and  bottom  cover  plates  and  united  by 
vertical  latticing  of  2x3-in.  zig-zag  angle  bars. 
Both  struts  are  cut  to  clear  with  mitred  joints 
at  the  intersection  where  they  are  spliced  by 
field  riveted  92xJ^-in.  flange  cover  plates  9  ft.  3 
in.  long  and  by  vertical  web  connection  angles  on 
the  side  plates.  The  ends  of  the  struts  are  field 
riveted  between  horizontal  connection  plates  pro- 
jecting from  the  lower  chord  flanges.  The  lower 
chord  transverse  struts  are  similar  to  the  X- 
bracing. 

All  vertical  posts  are  connected  by  top  and 
bottom  and  intermediate  transverse  struts,  the 
panels  between  which,  excepting  that  which  in- 
cludes the  space  immediately  above  the  railroad 
track,  are  X-braced  with  diagonal  struts  having 
rectangular  cross  sections  made  with  four  angles 
latticed  like  those  of  the  transverse  struts.  At 
intersections  they  are  cut  to  clear  and  spliced 
like  the  lower  lateral  diagonals  and  at  the  ends 
their  flanges  are  field  riveted  between  wide  gusset 
plates  on  the  ends  of  the  transverse  struts.  At 
the  end  of  the  anchor  arm  the  roadway  is  at  the 
same  level  as  the  lower  chord  and  has  room  for 
no  transverse  bracing  below  it.  As  the  depth  of 
the  truss  increases  there  are  either  one  or  two 
panels  of  transverse  bracing  below  the  roadway 
and  the  diagonal  members  have  I-shaped  cross 
sections  made  with  angles  back  to  back  latticed. 
The   transverse   struts    above  the   roadwav   have 


August  24,  1907. 


THE    ENGINEERING    RECORD. 


211 


very  deep  end  cover  plates  field  riveted  to  the 
flanges  of  the  vertical  posts  with  their  edges 
curved  to  give  a  more  pleasing  outline.  The  pro- 
jections of  the  plates  below  the  horizontal  struts 
serve  as  knee-braces  and  are  stiffened  by  angle 
bracing  frames  like  short  trusses  riveted  between 
the  inner  faces  of  the  plates  and  forming 
diagonals  between  the  struts  and  the  posts.  In 
the  deepest  portions  of  the  trusses  special 
diagonals  are  provided  in  the  panels  just  below 
the  floor  and  their  members  virtually  form  por- 
tions of  the  trussed  floor  beams,  as  described  in 
the  last  issue  of  The  Engineering  Record. 

Mr.  E.  A.  Hoare  is  the  chief  engineer  of  the 


The  Library  System  of  Stone  &  Webster. 

At  the  Asheville  meeting  of  the  American  Li- 
brary Association,  a  paper  of  unusual  interest  to 
engineers  was  read  by  Mr.  G.  W.  Lee,  on  the  li- 
brary system  of  Stone  &  Webster,  of  Boston. 
This  firm  with  its  Engineering  Corporation  and 
their  departmental  oflices,  has  the  general  con- 
trol, including  operation,  engineering  and  financ- 
ing, of  some  thirty  public  service  corporations  in 
various  parts  of  the  country,  from  Maine  to 
Texas,  from  Puget  Sound  to  Porto  Rico,  with 
also  one  in  Cape  Breton.  Besides  these,  which 
have  to  do  with  gas  and  electric  lighting,  electric 


ground  conduit  systems,  more  particularly  the 
cost.  (2)  Periodical  references  on  the  ground- 
ing of  the  secondary.  (3)  Write-ups  on  power 
plants  of  Kansas  City  and  Minneapolis.  (4)  Cen- 
tral station  economies  by  Goldsborough  and 
Pansier  at  the  Niagara  meeting  of  the  A.  L  E. 
E.,  July,  1903.  (s)  References  on  getting 
shocked  through  electric  conductivity  of  fire 
streams.  (6)  The  use  of  peat  gas.  (7)  Vacuum 
system  vs.  direct  steam  heating.  The  answers 
to  these  particular  questions  were,  for  the  most 
part,  found  through  the  indexes  to  the  technical 
journals ;  though  requests  for  works  on  railway 
construction,  for  methods  of  estimating  popula- 
tion, for  a  book  on  boilers  and  stokers,  and  for 
information  on  the  measurement  of  water  flow 
were   answered   in   other   ways. 

Questions  of  names  and  addresses  frequently 
come  up  and,  still  more  than  the  preceding,  call 
for  experience,  besides  familiarity  with  a  num- 
ber of  reference  books.  They  are  such  as  might 
arise  in  almost  any  office,  viz:  (i)  Name  of  Sec- 
retary of  State  of  Texas.  (2)  Vice-President  of 
Milwaukee,  St.  Paul  &  Sault  Ste.  Marie  R.  R. 
(3)   Initials  of  Mr.  Blackman,  president  of  Rollins 


Upper  Transverse  Strut.  Quebec  Bridge. 


structure  and  Mr.  Theodore  Cooper  is  consulting 
engineer.  The  contractor  for  the  fabrication  and 
erection  of  the  steel  work  is  the  Phcenix  Bridge 
Co. 


Heavy  Exc.wation  in  Red  Granite  has  been 
carried  on  along  the  line  of  the  Grand  Trunk 
Pacific  Ry.  at  a  cost  of  19.4  cents  per  cubic  yard 
for  drilling  and  blasting,  by  methods  recently 
described  in  detail  by  M.  G.  P.  McFarlane  in  the 
"Engineering  and  Mining  Journal."  In  the 
smaller  cuts,  hand  drills  with  I -in.  steel  were 
used  on  holes  to  a  depth  of  30  ft.  The  holes  were 
started  with  two  hammers  to  the  drill,  and  when 
down  about  5  ft.,  the  drill  turner  also  took  a 
hammer,  for  the  rapid  blows  jumped  the  steel 
enough  to  bore  a  fairly  round  hole.  Steam  drills 
were  generally  used  in  the  large  cuts,  a  3-in.  ma- 
chine drilling  to  25  ft.,  and  a  3^  or  3^-in.  ma- 
chine to  30  and  35  ft.  The  cheaper  grades  of 
steel  were  used  almost  exclusively,  as  they  were 
found  to  wear  about  as  well  as  the  high  grade 
brands.  Mr.  McFarlane  found  it  desirable  to 
drill  two  holes  10  ft.  on  each  side  of  the  center 
line  of  the  cuts  and  burdened  not  to  exceed  15 
ft.  The  advantage  of  this  was  that  very  "little 
drilling  was  necessary  to  square  up  the  bottom  of 
the  cut.  Where  the  cut  exceeded  3°  ft->  ^^ 
found  it  best  to  take  it  out  in  two  benches.  After 
drilling,  a  chamber  was  formed  at  the  bottom  of 
the  hole  by  springing  with  dynamite  enough 
times  to  make  a  place  to  hold  the  blasting  charge. 
The  latter  was  figured  at  60  lb.  of  black  powder 
or  40  lb.  of  dynamite  for  each  100  cu.  yd.  of  the 
shot.  The  advantage  of  machine  drilling  was 
evident  in  the  springing  necessary  to  make  the 
chamber,  for  heavy  springing  causes  the  rock  to 
shift  at  times  and  the  larger  holes  drilled  by 
machines  permitted  considerable  shifting  before 
the  hole  was  finally  closed  oflF.  The  slips  and  floors 
caused  by  springing  put  a  practicable  limit  to 
the  size  of  the  blast,  which  was  reached  with  30- 
ft.  holes  burdened  IS  ft,,  and  throwing  out  4<»  to 
'^oo  tons  of  muck. 


Top  Lateral  Diagonals,  Quebec  Bridge. 


railway  and  power  transmission,  are  three  other 
industrial  enterprises  which  would  add  electro- 
chemical and  textile  manufacturing  interests  to 
the  list.  The  library  is  at  the  service  of  them 
all,  though  particularly  for  the  use  of  the  head- 
quarters in  Boston. 

Questions. — It  is  impracticable  to  give  anything 
like  a  complete  list  of  the  questions  and  requests 
that  come  for  immediate  attention  or  for  extend- 
ed research,  but  a  selection  serves  to  indicate 
.  the  scope  of  information  which  the  library  en- 
deavors to  have  ready  access  to.  The  following 
are  fair  samples  of  what  one  would  expect  to 
find    on    the    record    of   demands:      (i)  Under- 


College.  (4)  How  to  spell  the  name  of  an  auto- 
mobile resembling  "Michelon."  (5)  Is  Charles 
S.  Sperry's  title  "Captain  Sperry?"  Almanacs, 
newspaper  directories.  Who's  Who,  the  advertis- 
ing pages  of  trade  journals,  etc.,  are  obviously 
possible  sources  of  information  for  some  of  the 
above  questions. 

The  group  of  questions  concerning  spelling, 
rhetoric,  etc.,  like  the  one  immediately  preceding, 
includes  the  sort  of  questions  people  in  general 
are  likely  to  want  answered,  while  savoring  also 
of  the  personal  use  of  the  Library.  The  fol- 
lowing are  typical:  (l)  Is  s  always  added  for 
possessive  singular  after  an  apostrophe  when  a 
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word  ends  in  s,  i.  c,  is  Davis'  as  correct  as 
Davis's?  (a)  Authorit)-  for  spelling  to-day  and 
to-morrow  without  a  hyphen.  (3)  Authority  for 
the  spelling  Phenix,  Ala.  (4)  Is  basket-ball  one 
word  or  two  words?  (5)  The  abbreviation  for 
raid-night.  There  has  been  many  a  failure  to 
find  rule  or  authority  for  much  that  one  would 
expect  to  be  settled  by  our  ordinao'  dictionaries, 
encyclopedias  or  rhetorics.  Particularly  disap- 
pointing is  it  not  to  find  cut-and-dried  rules  for 
addressing  persons  in  public  office. 

Less  obviously,  to  the  uninitiated,  the  following 
list  seems  to  bear  upon  the  interests  of  street 
railway  and  lighting  companies,  viz:  (i)  Wealth 
of  the  United  States  and  of  the  World.  (2)  Cost 
of  living  in  Mass.  for  a  number  of  years  back, 
also  an  average  for  the  whole  United  States.  (3) 
Weights  of  different  kinds  of  vegetables  per 
bushel.  (4)  Altitudes  of  various  cities.  (5) 
Average  temperatures  of  various  U.  S.  cities. 
<6)  Data  on  Key  West.  (7)  Lumber  shipments 
from  Florida  ports  in  1904.  (8)  Is  Savannah 
the  greatest  naval  stores  port  in  the  world?  It 
is  such  questions  as  these  that  stimulate  one  to 
preach  a  crusade  for  inter-library,  inter-state, 
inter-national  reference  work,  a  clearing-house 
system  for  all  human  demands.  But  the  people 
who  ask  these  statistical  questions  are  hardly 
interested  in  such  Utopian  ideas.  They  want 
their  answers,  and  the  frequency  of  such  ques- 
tions and  the  insistent  demands  to  have  them 
answered  or  to  be  put  in  the  way  of  obtaining 
the  answers,  leaves  Mr.  Lee  little  time  to  work 
upon  the  construction  of  a  royal  road  to  antici- 
pating all  answers  for  all  time  to  come. 

Somewhat  akin  to  the  preceding  are  several  of 
the  following:  (i)  Discount  on  Cyclopedia  of 
Applied  Electricity  for  cash  payment.  (2)  Stand- 
ard works  on  financial  matters,  currency,  bank- 
ing systems,  etc.  (3)  Should  coal  mine  earnings 
be  charged  as  railroad  earnings  where  a  railroad 
owns  the  mine?  (4)  Rates  of  interest  of  Inter- 
borough  Railway  notes.  (5)  Compound  interest 
tables  for  annuity  calculation.  (6)  The  financial 
>ide  of  the  Chicago  traction  situation.  (7)  Bank 
clearings  for  Seattle  for  1905.  (8)  Assessed  val- 
uation of  Seattle.  (9)  Comparative  statements 
of  the  call  and  time  money  rates  for  the  last  six 
months  of  1906,  also  the  combined  reserves  of 
the  clearing-house  banks  of  Montreal.  Finance 
is  perhaps  the  common  factor. of  business  life, 
and  a  certain  routine  of  reference  books  and  ex- 
perience enables  one  to  put  the  questioner  readily 
in  touch  with  the  answers  to  many  questions  of 
this  kind,  though  one  or  two  of  the  above  proved 
to  be  puzzlers. 

Again  and  again  Mr.  Lee  has  found  that  an 
apparently  easy  question  has  proved  hopeless  to 
answer.  Look  for  the  date  of  opening  of  the 
first  interurban  and  see  if  you  can  readily  find 
it.  So  also  try  to  find  in  the  ordinary  rhetorics 
the  proper  way  to  address  a  woman's  associa- 
tion :  whether  "Dear  Madames,"  "Dear  Mes- 
dames,"  "Dear  Sirs,"  "Ladies,"  or  what  not.  In 
the  actual  case  of  this  kind  that  came  up  the 
answer  was  obtained  by  telephoning  the  associa- 
tion in  question  and  thus  getting  the  answer  from 
headquarters,  "Dear  Mesdames." 

The  inter-reference  of  office  departments  is  of 
vital  importance  in  the  solution  of  many  ques- 
tions. The  following  were  thus  conjointly  ans- 
wered; and  presumably  the  work  of  the  Library 
in  these  instances  was  discharged  in  a  few  words, 
at  a  saving  of  much  time:  (i)  Laws  and  ordi- 
nances governing  Seattle  elections  CRef.  to  Cor- 
poration Dept).  (2)  Information  on  galvan- 
izing (Ref.  to  Statistical  Dept.  and  to  Mass  In- 
stitute of  Technology).  (3)  Shall  we  buy  the 
earlier  volumes  of  transactions  of  Am.  Institute 
of  Mechanical  Engrs.?  (Ref.  to  Eng'g  Dept). 
^4)  Capitalization  of  Turners  Falls  Pr.  Co.  (Ref. 
to  Securities  Dept.).  (s)  Cost  of  electric  railway 
co-istrv;aion    (Ref.    to    Statistical    Dept.).      (6) 


Trade  catalogues  or  bulletins  on  file  giving  details 
of  alternating  current  elevator  equipment  (Ref. 
to  Purchasing  Dept.).  More  questions  are  thus 
referred  than  the  record  shows,  while  of  course 
the  inter-working  of  all  parts  of  the  organization 
is  something  to  be  encouraged.  Significant  is  the 
following  extract  from  an  address  at  a  recent 
dinner  of  members  of  the  office: 

"One  of  the  best  known  Americans  to-day  is 
our  fellow-citizen  of  Boston,  Edward  Everett 
Hale.  He  has  certain  phrases  that  mean  much, 
which  he  uses  over  and  over  again.  They  are 
the  keynote  of  one  of  the  most  useful  lives  that 
has  ever  been  lived.  The  principal  phrases  are, 
perhaps,  'Lend  a  hand'  and  'Together.'  In  that 
way — together — an  organization  can  accomplish  ■ 
more  than  in  any  other  way,  and  we  are  here  to- 
night to  emphasize  that  word." 

Libraries,   clubs,    societies,    public    depis:,    etc. 

The  following  questions  were  answered,  suc- 
cessfully or  otherwise  largely  by  an  appeal  to  re- 
sources without  the  office  sometimes  merely  by 
telephoning,  sometimes  by  a  visit  to  the  public  or 
other  library,  club,  etc.:  (i)  Book  on  hydraulic 
accumulators  (Books  from  Public  Library). 
(2)  Description  of  patent  granted  to  W.  N.  Pat- 
ten and  others  on  leather  machine  about  four 
years  ago  (Ref.  found  at  Public  Library).  (3) 
Hermann's  map  of  Oregon  (Not  found  in  office 
or  in  Public  Library).  (4)  Growth  of  region 
near  Philipsburg,  Pa.,  through  which  Center  and 
Clearfield  Railway  runs  (Letters  to  local  library 
and  newspapers  without  satisfaction). 

Kindred  to  the  above  are  the  following,  some 
of  whose  sources  of  information  are  discussed 
later:  (i)  Concrete  dwelling  houses  (  This  was 
in  1905,  when  a  trade  catalogue  obtained  of  an 
rgent  seemed  best  source  of  information).  (2) 
Latest  specifications  for  structural  steel  of  the 
."American  Association  of  Steel  Manufacturers 
(Obtained  Pocket  Companion  from  Carnegie 
Steel  Co.).  (3)  Resistance  of  steel  wire  (Infor- 
mation obtained  by  letter  from  manufacturers). 
(4)  Cost  of  heavy  machine  tools  (Advised  to  ap- 
peal to  manufacturers  or  dealers).  (5)  Balanced 
draft  system,  referred  to  in  the  Electrical  World 
of  12I23I05  as  to  be  used  by  Hudson  River 
Power  Co.  for  Utica  plant  (Information  obtained 
from  the  publisher  by  letter).  (6)  Practice  in 
interurban  bridge  design  for  various  live  loads 
(Learned  from  publishers  of  Street  Railway 
Journal  that  articles  thereon  were  about  to  ap- 
pear in  their  publication). 

The  following  suggest  particularly  the  problem 
of  how  to  develop  the  Library:  (i)  Bauxite  in 
Ga.  and  Ala.  and  areas  of  deposits.  (2)  How  to 
dispose  of  51  volumes  of  the  Transactions  of  the 
American  Society  of  Civil  Engineers?  (3)  Ef- 
fect of  crowded  English  cities  on  public  health. 
(4)  Efficiency  of  transmission  lines.  (s)  Re- 
sistances of  alloys.  In  considering  the  above  the 
following  questions  arise : 

(i)  How  far  shall  wc  stock  the  Library  with 
data  on  mineral  resources?  Out  of  our  usual 
line,  but  likely  to  come  up,  are  questions  similar 
to  the  one  regarding  bauxite,  as  experience  has 
shown. 

(2)  What  shall  we  do  with  good  things  that 
tnke  up  room  but  are  not  in  immediate  denir 
With  the  mass  of  literature  that  is  out  of  date, 
superseded,  dead,  or  otherwise  supernumerary  so 
far  as  our  purposes  are  concerned  ?  At  present 
v/e  have  what  wc  call  a  "give-away  sale,"  which 
means  that  most  of  the  material  is  thrown  into 
the  waste-basket.  The  particular  question  of  dis- 
posing of  the  51  volumes  was  personal,  being 
asked  by  one  of  our  engineers.  Likely  enough, 
in  the  near  future  we  would  gladly  purchase  them 
at  a  high  price.  Meantime  supply  and  demand 
fail  to  meet. 

(3)  The  question  as  to  the  effect  of  crowded 
cities  characterizes  the  wide  range  of  the  work 
and  the  need  for  bearing  in  mind  general  articles 


that  may  have  to  do  with  the  extension  of  trolley 
lines  for  increasing  the  suburban  population. 
How  shall  we  keep  in  touch  with  these  broad 
ideas  without  spending  on  them  more  time  than  is 
justifiable?  It  is  almost  the  same  question  as 
"What  shall  we  read  in  the  magazines?" 

(4)  The  efficiency  of  transmission  lines  was  a 
question  soon  dropped  as  not  at  the  time  likely 
to  be  answered.  It  suggests,  however,  the  need 
for  keeping  alive  to  the  literature  of  efficiency. 
Often  data  of  this  kind  are  so  much  the  stock- 
in-trade  of  its  possessors  that  they  are  loth  to 
publish  them.  How  luuch,  then,  shall  a  private 
library  attempt  to  publish  of  what  the  concern 
has  obtained  as  a  business  asset?  The  concern  it- 
self must  settle  that.  There  are  those  who  say, 
"Get  all  you  can  and  tell  as  little  as  you  can." 
If  therefore  we  tell  everything,  who  is  going  to 
confide  in  us? 

(5)  Resistance  of  alloys.  Data  on  this  point 
were  readily  found  in  several  books  a  little  differ- 
ently stated  in  each.  Why  not  go  to  the  same 
book  as  often  as  possible  and  in  the  future  as- 
sume that  this  is  the  book  responsible  for  the 
data  which  may  be  disputed. 

The  following  questions  came  up  more  than 
once,  sometimes  however  in  a  little  different 
form.  They  emphasize  the  importance  of  keep- 
ing a  copy  of  each  bibliographical  list  that  is 
made,  lest  there  be  a  subsequent  call  for  it ;  also 
the  importance  of  better  team  work  throughout 
the  departments,  so  that  if  one  man  studies  a 
special  subject  the  fact  will  be  known  before 
others  start  to  study  it.  (i)  Copy  of  contract  to 
build  Panama  Canal  (Obtained  once  or  twice  be- 
fore, but  mislaid).  (2)  Air  lift  pumps  for  water 
(Wanted  by  two  or  more  engineers  at  different 
times).  (3)  Auxiliary  station  uses  (Seems  to 
have  been  asked  from  the  engineering  and  also 
the  advertising  standpoint).  (4)  Books  on  mu- 
nicipal ownership.  (Demands  for  such  literature 
would  warrant  some  good  bibliographical  work). 

(5)  Articles  on  depreciation  (Requested  by  s- 
eral  specialists).  (6)  Motor  cars  on  steam  rail- 
roads (This  and  the  two  follov/ing  show  a  series 
of  kindred  questions).  (7)  Gasolene  car  on 
Delaware  &  Hudson  R.  R.  (8)  Literature  on 
gasolene  cars,  such  as  tried  on  Union  Pacific. 

The  following  requests  were  fulfilled  in  a  va- 
riety of  ways.  In  two  or  three  cases  some  one 
happened  to  remember  that  somebody  else  knew 
the  answer;  in  others  a  good  guess  was  made  at 
what  the  questioner  intended,  or  luck  in  some 
form  helped  out.  The  human  element  enters 
into  business  of  every  kind,  and  we  can  hardly 
hope,  in  this  generation  at  least,  to  solve  all  our 
questions  by  the  luxury  of  a  push-button  or 
nickel-in-the-slot  machine. 

(i)  References  on  electrical  fountains.  (2) 
Household  refrigerating  machine  and  electrically 
operated  carpet-cleaner  said  to  be  advertised  by 
Edison  Co.  of  Boston.  (3)  Equation  of  hystere 
sis.  (4)  Article  in  Street  Railway  Journal  a  few 
months  ago  on  "long-distance  engineering"  (i.  e., 
"designing  at  arm's  length").  (5)  Volume  of  an 
engineering  magazine  (not  American)  that  the 
petitioner  had  borrowed  two  months  ago  or  so. 

(6)  World's  Fair  official  guide  giving  altitudes 
(i.  e..  World  Almanac).  (7)  Bullinger's  buy- 
ers' directory  (i.  e.,  "Hendricks'  Commercial 
Register").  (8)  Get  me  that  sheet  of  paper 
which  I  said,  "Look  out  or  it  will  be  lost."  (9) 
Please  file  this  paper  in  such  a  way  that  it  can 
be  found  even  if  the  one  asking  for  it  "don't 
know  what  they  want." 

Sources  of  Information. — The  sources  of  infor- 
mation may  be  classed  as  follows:  a.  Documents, 
mostly  typewritten,  the  records  of  the  business, 
b,  Books,  pamphlets  and  periodicals,  c.  Maps, 
atlases,  etc.  d,  Indexes,  catalogues,  lists,  etc.  e. 
Other  departments,  f,  Other  libraries,  g.  Busi- 
ness undertakings,  institutions  and  people  in  gen- 
eral,    h.  Miscellany:  some  unappreciated  publica- 
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tions,    emergencies,    and    matters    of    that    sort. 

One  naturally  expects  that  books  and  periodi- 
cals are  the  chief  sources  of  information  in  a 
business  library  as  in  any  other,  else  the  term 
"library"  were  a  misnomer.  And  yet  misnomer  it 
may  in  fact  be  when  applied  to  this  library;  for 
the  printed  literature  was  taken  on  several  years 
after  the  document  file  had  been  established,  and 
in  numbers  there  are  perhaps  fifteen  times  as 
many  documnts  on  file  as  books  and  periodicals 
combined.  Hence  more  properly  the  Library  is 
called  the  Filing  Department  of  the  office,  where 
literature  is  kept  that  may  be  needed  for  the  pur- 
poses of  the  business.  (There  is  also  a  Mailing 
Department  where  the  correspondence  is  kept.) 

In  round  numbers  there  are  some  2,500  books 
and  periodicals  and  35,000  documents,  the  collec- 
tion being  added  to  at  the  rate  of  perhaps  25  a 
day  in  the  proportion  of  something  like  one  to 
fifteen — not  a  large  Library,  but  one  that  aims  to 
be  and  ought  to  be  efficient  for  its  purposes.  The 
library  force  of  six  persons  may  seem  out  of  pro- 
portion to  the  number  of  pieces  on  file  or  the 
results  obtained  ;  yet  we  are  asking  for  still  an- 
other to  help  us  out. 

The  document  file  need  be  considered  but 
briefly.  It  is  largely  typewritten  matter,  includ- 
ing propositions,  statistical  and  financial  papers 
of  various  kinds,  legal  papers  such  as  franchises, 
petitions,  mortgages,  contracts  and  the  like,  also 
reports  estimates  and  a  manifold  variety  of  en- 
gineering papers  all  boimd  in  such  documentary 
fashion  as  convenience  requires.  Maps  and 
photographs,  though  considered  as  belonging  to 
the  Document  File,  are  often  of  such  sizes  and 
make-ups  as  to  require  their  own  cabinets. 

Up  to  1900  there  were  a  few  bound  journals 
and  a  small  but  growing  list  of  reference  books, 
precariously  looked  after  and  borrowed  with  lit- 
tle regard  to  their  ever  getting  back.  In  the 
course  of  two  or  three  years  it  seemed  wise  to 
have  a  goodly  collection  of  technical  journals 
dating  from  the  beginning  of  the  century.  Later 
on  it  was  deemed  a  convenience  to  have  at  hand 
a  set  of  duplicate  indexes  (also  dating  from  the 
first  of  the  century)  to  obviate  taking  from  the 
shelves  volume  after  volume  of  the  heavy  and 
often  dusty  books  in  the  process  of  looking  up 
some  fussy  little  reference. 

The  Library  subscribes  for  upwards  of  sixty 
periodicals,  including  such  popular  ones  as  the 
World's  Work  and  such  technical  ones  as  the 
London  Electrician ;  and  for  about  forty  news- 
papers local  to  the  cities  in  which  the  company 
has  business  interests.  The  Library  makes  much 
use  of  indexes  and  aims  to  keep  in  touch  with 
book  reviews  while  in  the  Purchasing  Department 
are  a  large  number  of  trade  catalogues. 

The  Library  tries  to  have  all  the  topographic 
maps  that  the  Government  has  published,  for  who 
knows  whence  a  proposition  may  come?  It  needs 
to  know  the  nature  of  the  country  in  considering 
an  electric  railway  scheme ;  to  know  the  course  of 
rivers  in  considering  water  power  electric  trans- 
mission schemes.  It  would  like  to  have  ■to-day 
the  topographic  maps  that  were  published  yes- 
terday; but  how  can  we  arrange  this,  since  the 
Geological  Survey  is  not  allowed  to  open  ac- 
counts? The  present  method  is  to  send  three 
dollars  about  twice  a  year  for  "all  the  maps 
that  have  been  published  since  our  previous  or- 
der," (asking  for  the  balance  in  sheets  that  are 
I'sually  duplicates  for  us  and  often  of  mere  waste 
paper  value).  In  addition  to  these  Government 
maps  there  are  the  Rand-McNally  state  and  city 
mans,  besides  those  of  the  Scarborough  Company 
and  of  many  other  publishers  for  the  different 
localities  in  which  the  company  is  interested;  so 
nko  the  Century  Atlas  and  the  yearly  Rand-Mc- 
Nally Business  Atlas,  also  some  atlases  local  to 
Massachusetts.  There  is  also  the  List  of  Maps  of 
North  America  published  by  the  Library  of  Con- 
gress,  and   when   recently  a   map   of   the  Arctic 


Ocean  was  wanted  this  publication  was  a  sugges- 
tive source  for  reference. 

The  Engineering  Index,  of  several  volumes, 
from  1884  to  the  annual  of  1906,  inclusive,  with 
also  its  monthly  issue,  makes  a  good  starting 
point  for  engineering  research.  Not  satisfied, 
however,  with  even  the  annual  volume,  the 
monthly  issues  are  clipped  and  pasted  in  classi- 
fied form,  so  as  to  have  ready  references  as 
nearly  to  date  as  practicable.  Another  great 
convenience  is  a  collection  of  duplicate  indexes, 
which  has  proved  a  great  time  saver  at  little  ex- 
tra expense.  Ten  to  fifteen  cents  is  the  usual 
cost  of  such  indexes  as  we  care  to  keep  in  du- 
plicate, while  several  of  them  are  incidental  to 
our  subscriptions  to  two  or  more  of  the  journals 
that  we  refer  to  oftenest.  An  index  to  the  more 
general  periodicals,  including  also  some  of  the 
important  engineering  and  statistical  monthlies 
and  a  few  of  the  weeklies,  is  the  Reader's  Guide, 
most  familiar  to  librarians.  The  very  inefficient 
'  or  careless  indexing  of  some  of  our  most  im- 
portant journals  emphasizes  the  need  for  having 
at  hand  more  than  one  source  of  reference.  Fre- 
quently an  article  is  found  in  one  journal  through 
a  digest  or  abstract  of  it  in  another.  Notably 
the  convention  papers  of  the  engineering  societies 
are  found  first  through  their  abstracts  in  the 
trade  journals  whose  indexes  appear  earlier  and 
are  of  wider  scope  than  those  of  the  societies' 
transactions. 

The  office  is  decidedly  departmental,  the  other 
departments  being  (alphabetically)  the  Account- 
ing, Auditing,  Corporation,  Executive,  Mailing, 
Securities,  Statistical,  Stenographic,  Transfer,  and 
Treasury.  The  managers  in  the  field,  the  men 
sent  out  to  take  charge  of  interests  in  various 
parts  of  the  country,  and  all  who  are  under  their 
control,  should  be  included  as  having  the  Library 
directly  or  indirectly  to  assist  them.  By  the  way 
of  indicating  the  size  of  the  organization  Mr.  Lee 
quotes  from  the  address  of  the  chairman  at  the 
dinner  recently  held  for  the  office  members.  He 
said :  "I  have  made  some  calculations  as  to  the 
extent  of  this  Stone  &  Webster  organization. 
There  are  about  350  men  at  present  immediately 
connected  with  the  organization  as  it  is  estab- 
lished here  in  Boston.  That  includes  all  the  men 
here,  the  men  of  the  Stone  &  Webster  Engineer- 
ing Corporation,  the  Managers  and  some  others 
in  the  field.  Now  under  the  control  and  sub- 
ject to  the  direction  of  these  350  men  there  are 
some  12,000  to  15,000  employees,  or  something 
over  an  army  division  usually  placed  under  the 
leadership  of  a  Major  General." 

The  above  signifies  that  here  are  not  only  many 
people  for  the  Library  to  serve,  but  many  from 
whom  it  may  obtain  facts,  for  whom,  therefore, 
it  should  act  more  and  more  as  the  clearing- 
house of  information.  On  request  for  a  descrip- 
tion of  the  Taylor  Underfed  Gravity  Mechanical 
Stoker,  the  Library  referred  to  the  Purchasing 
Department  for  a  trade  catalogue.  When  asked 
as  to  the  best  books:  on  gas  it  referred  to  the 
manager  in  charge  of  the  Fall  River  Gas  Works 
Company.  To  decide  whether  it  is  worth  while 
to  add  this  or  that  book  to  its  files,  the  matter 
is  frequently  referred  to  such  departments  as  have 
the  subject  of  the  book  for  their  specialty.  To 
obtain  statistics,  maps,  etc.,  of  the  various  cities 
in  which  Stone  &  Webster  are  interested,  cir- 
cular letters  have  from  time  to  time  been  sent  to 
managers  in  the  different  localities. 

The  Boston  Public  Library,  the  several  li- 
braries of  the  Massachusetts  Institute  of  Tech- 
nology, the  State  Library,  the  library  of  the  Bos- 
ton Society  of  Civil  Engineers  and  a  few  other 
local  libraries,  have  been  helpful  sources  of  refer- 
ence. Of  these  the  Boston  Public  Library  is  used 
far  the  oftenest,  not  only  for  emergencies,  but 
habitually  for  looking  up  new  books. 

The  Document  Catalogue  of  Government  pub- 
lications, the  encyclopedias  in  general,  the  States- 


man's Year  Book,  the  almanacs,  the  city  direc- 
tories, the  pathfinders,  the  telephone  books  (of 
other  cities  especially)  are  among  many  sources 
of  information  that  we  fail  fully  to  appreciate. 
Mr.  Lee  called  particular  attention  to  the  tele- 
phone book  as  a  convenient  directory. 

Mobilizing  and  specializing  are,  of  course,  im- 
portant features  of  a  business  library.  For  in- 
stance, when  the  company  began  to  consider  so- 
ciological questions  such  as  municipal  ownership 
and  the  like,  the  Library  was  weak  in  the  num- 
ber of  books  of  this  kind.  One  of  the  potentates 
expressed  himself  in  strong  language  regarding 
the  Library's  weakness  on  this  point,  and  so  a 
sweeping  order  was  given  which  soon  equipped 
it  with  all  the  books  particularly  wanted. 

The  filing  is  geographical  as  far  as  practicable, 
that  is,  the  Library  assigns  the  number  iioo  to 
the  State  of  Maine,  11 10  to  a  tenth  of  it,  nil  to 
a  tenth  of  that;  1200  to  New  Hampshire,  1210, 
121 1,  etc.,  to  its  divisions,  and  so  on  throughout 
the  country.  The  first  figure  to  the  right  of  the 
decimal  is  assigned  to  the  company,  the  rest  are 
for  class  divisions,  I  for  estimates,  2  for  statis- 
tics, 3  for  legal  matters,  etc.,  with  their  subdivi- 
sions. Books  defy  geographical  classification  for 
the  most  part,  so  that  they  are  shelved  generally 
with  numbers  only  to  the  right  of  the  decimal. 
The  decimal  idea  prevails  in  the  Library,  though 
not  the  Dewey  system. 

The  items  of  the  "Engineering  Index"  are 
clipped  and  pasted  in  sub-classified  form,  on  con- 
venient sheets  for  reference  purposes.  The  classi- 
fication was  provisionally  made  four  or  five  years 
ago  by  playing  a  long  game  of  solitaire  with  the 
clippings  of  the  monthly  indexes  of  some  two 
years  and  a  half.  With  the  progress  of  engineer- 
ing new  terms  and  ideas  appear  so  that  the 
classification  needs  continual  revision.  In  the 
main  this  classification  is  a  sub-dividing  of  the 
general  divisions  and  sub-divisions  as  given  in 
the  Index,  the  asigning  of  the  number  10  to  civil 
engineering,  11  to  bridges;  12  to  construction, 
etc. ;  20,  etc.,  to  electrical  engineering ;  30,  etc., 
to  mechanical  engineering;  40,  50,  etc.,  to  other 
branches ;  and  to  the  minor  divisions,  under 
bridges,  1 1. 1  for  arches,  viaducts,  trestles,  etc.; 
and  1 1. 1 1  for  arched  bridges  and  arches  in  gen- 
eral. So  it  is  throughout  the  whole,  the  6o's  and 
over  being  reserved  for  personal  matters  and 
sources  of  information  that  are  not  covered  by 
the  Engineering  Index. 

The  "Stone  &  Webster  Current  Literature"  is 
a  private  engineering  index  made  from  noting  on 
slips,  of  card  index  size,  articles  of  interest  in 
the  current  periodicals,  book  accessions  and  vari- 
ous announcements  and  memoranda,  and  listing 
them  on  typewritten  sheets — or  printed  ones  as  a 
recent  innovation — with  nearly  the  same  classifi- 
cation as  used  for  the  Engineering  Index.  The 
items  are  selected  as  being  of  interest  to  the 
Stone  &  Webster  organization,  and,  though  dis- 
tributed to  a  certain  extent  gratuitously,  its  use- 
fulness to  others  is  necessarily  limited.  This 
printed  form  is  planned  as  a  quarterly  publica- 
tion, but  it  lags  too  far  behind  for  current  pur- 
poses. Hence,  in  mimeograph  form  there  is  is- 
sued for  office  reference  what  are  called  Semi- 
Weekly  Specials.  These,  of  course,  do  not  admit 
of  the  same  refinement  of  classification  as  the 
less  frequent  ones,  though  the  main  general  divi- 
sions are  used  and  serve  for  convenience  in  back 
reference. 

Of  what  worth  in  dollars  and  cents  is  the  Li- 
brary to  the  organization?  It  is  charged  in  the 
accounts  as  an  expense,  and  some  members  of 
the  office  regard  it  as  a  colossal  expense.  Once 
in  a  while,  however,  just  such  persons  may  have 
some  question  answered  which  enables  them  to 
see  that  thereby  plans  in  their  work  have  'been 
changed  to  effect  the  saving  of  thousands  of  dol- 
lars, and  for  this  reason  there  seems  to  have 
been  a  healthy  growth  of  the   idea  that  the  Li- 
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brary  is  a  good  thing  and  ought  to  be  main- 
tained in  spite  of  all<  objections.  Mr.  Lee  feels 
that  when  his  department  is  more  closely  in 
touch  with  other  libraries  and  getting  information 
from  various  parts  of  the  countr>-  to  a  much 
greater  degree  than  heretofore,  there  will  be  de- 
cided evidence  of  what  this  department  is,  what 
it  does,  and  what  it  can  do  for  the  benefit  of  the 
organization.  It  is  too  much  in  its  infancy  as  a 
feature  of  business  life  to  be  accepted  as  a  mat- 
ter of  course. 


A  Buttressed  Concrete  Dam. 


A    Sewage    Disposal    Problem    at    Hanley, 
England. 


The  new  sewage  disposal  works  at  Hanley 
must  fulfil  some  unusually  troublesome  condi- 
tions. The  engineers  who  designed  them,  Messrs. 
Willcox  &  Raikes,  of  London,  were  obliged  to 
construct  them  on  a  very  small  site,  within  a 
short  distance  of  numerous  houses  where  any 
odor  would  cause  serious  annoyance.  In  design- 
ing the  %Vorks  it  was  necessary  to  provide  treat- 
ment for  do'  weather  sewage  amounting  to  1,800,- 
000  gal.,  and  wet  weather  sewage  of  10,800,000 
gal.  In  addition  to  making  this  provision  for  a 
wide  range  in  capacity,  the  effluent  must  be  dis- 
charged into  a  very  small  stream,  which  has  a 
flow  during  the  summer  equal  to  but  a  small  part 
of  the  volume  of  sewage  reaching  the  disposal 
works.  The  sewage  is  first  delivered  into  a  screen- 
ing chamber,  from  which  it  passes  through  three 
grit  chambers  having  a  total  capacity  of  410,000 
gal.,  about  a  quarter  of  the  dry  weather  flow. 
From  the  detritus  tanks  the  sewage  is  discharged 
by  gravity  to  low-level  works  or  pumped  to  high- 
level  works,  any  volume  in  excess  of  10,800,000 
gal.  being  allowed  to  pass  into  the  river  directly 
from  the  grit  tanks,  on  the  ground  that  it  is  too 
dilute  to  cause  nuisance.  The  high-level  works 
consist  of  four  septic  tanks  of  2460,000  gal.  capa- 
city, or  V/i  times  the  drj-  weather  flow,  and  3^-4 
areas  of  bacteria  beds.  The  low -level  works  con- 
sist of  four  septic  tanks  of  2,640,000  gal.  capacity, 
and  Sli  acres  of  bacteria  beds.  These  beds  have 
walls  of  14  in.  of  brick  reinforced  every  12  ft.  by 
buttresses.  They  have  concrete  floors  6  in.  thick 
with  6-in.  semi-circular  drains  6  ft.  apart  to  carry 
off  the  effluent  into  a  chamber  where  provision  is 
made  for  allowing  samples  to  be  taken  from  thi 
discharge  of  each  %  acre.  The  filtering  material 
consist  of  saggers,  or  refuse  from  the  potteries 
in  the  vicinity.  The  beds  are  4  ft.  9  in.  thick  and 
the  material  ranges  in  size  from  2^  in.  at  the 
bottom  to  a  top  layer  of  particles  from  ^  to 
J^-in.  in  maximum  diameter. 


The  New  Steel  Pl.^nt  at  Gary,  Ind.,  is  to  be 
developed  immediately  on  an  even  greater  scale 
than  was  originally  contemplated,  according  to 
a  statement  issued  last  week  by  the  United  States 
Steel  Corporation.  The  original  appropriation  to 
provide  for  the  construction  of  the  steel  plant 
and  the  municipal  works  of  the  new  industrial 
town  adjacent  to  it  was  $75,000,000.  The  recent- 
ly issued  statement  announces  that  an  additional 
$45,000,000  has  been  set  aside  to  be  used  in  widen- 
ing the  scope  and  extent  of  the  steel  plant  proper. 
Since  the  very  extensive  municipal  works  of  the 
new  town,  which  were  described  in  The  En- 
gineering Record  for  July  20,  1907,  are  practical- 
ly completed,  and  the  vast  amount  of  preliminary 
work  required  to  develop  the  site  of  the  steel 
plant  is  well  under  way,  the  additional  funds 
will  accordingly  all  be  available  for  buildings  and 
equipment  for  the  steel  plant.  When  it  is  con- 
sidered that  in  the  neighborhood  of  $120,000,000 
is  to  be  expended  at  once  in  forming  this  nucleus 
of  the  new  industrial  center  at  the  southern  end 
of  Lake  Michigan,  the  magnitude  which  that  cen- 
ter may  be  expected  to  assume  within  the  next 
few  vears  is  difficult  to  overestimate. 


The  Beacon  reservoir,  a  part  of  a  gravity 
system  of  water  supply,  is  situated  just  above 
West  Point,  N.  Y.,  but  on  the  opposite  side 
of  the  river,  on  Mount  Beacon,  some  1,200  ft. 
above  the  high  water  level  of  the  Hudson  River, 
immediately  back  of  the  village  of  Matteawan, 
and  was  built  for  storing  and  furnishing  a  por- 
tion of  the  water  supply  for  Matteawan,  Fish- 
kill-on-the-Hudson,  the  New  York  State  Hospi- 
tal at  that  place,  and  some  important  manufactur- 
ing establishments..  A  storage  reservoir  is  of 
course  calculated  to  equalize  the  run-off-from  the 
water-shed  and  the  variations  in  the  quantity  of 
water  flowing  in  the  stream  so  as  to  produce  so  far 
as  practicable,  a  sufficient  supply  the  year  through. 
The  capacity  of  a  storage  reservoir,  to  be  com- 
pletely efficient  when  situated  upon  a  moderate 
or  small  stream,  should  amount  to  the  daily  con- 
sumption multiplied  by  the  probable  number  of 
summer  and  fall  days  during  which  the  stream 
will  be  practically  dry,  or  at  least  very  much 
lower  than  the  needed  supply  calls  for;  that  is, 
during  the  hot  months  of  August  and  Septem- 
ber certainly,  and  perhaps  during  July  and  Oc- 
tober as  well,  so  as  to  provide  against  the  ac- 
tual use  and  wastage  of  water,  besides  the  evap- 
oration and  whatever,  if  any,  unavoidable  leak- 
ages there  may  be  from  the  reservoir  itself  and 
its   conduits. 

Also,  the  matter  of  spillway  where  the  heavy 
rush  of  storm  water  is  far  above  the  ordinary 
flow  of  the  stream  needs  careful  attention,  and, 
although  the  average  rainfall  per  annum  for  the 
part  of  New  York  State  under  consideration  is 
only  about  48  in.,  it  will  be  necessary  for  safety 
to  provide  spillway  capacity  for  an  impounding 
reservoir  sufficient  for  the  easy  accommodation 
of  the  greatest  quantity  of  water  possible  to 
reach  such  a  spillway  at  any  time ;  and  this  nec- 
essity was  dramatically  illustrated  in  a  rather 
startling  manner  a  few  years  ago  at  this  very 
dam,  when,  in  its  form  of  construction  pre- 
vious to  its  present  rebuilding  and  enlargement, 
the  entire  length  of  the  dam  was  overtopped  by 
a  flood  of  storm  water  from  an  extremely  heavy 
thunder  shower,  commonly  called  a  cloud  burst. 
In  the  reconstruction  and  increase  in  the  height 
just  finished,  the  new  spillway  was  calculated 
for  the  heaviest  known  rainfall  upon  the  water 
shed,  was  doubled  in  length,  and  was  made  about 
four  times  as  deep  as  before,  so  that  in  all 
probability  the*'  area  of  watershed  available,  will 
be  fully  accommodated  under  the  most  extreme 
circumstances  of  storm  water  and  run-off.  From 
records  kept  since  1866  it  is  no  doubt  safe  for 
supply  to  reckon  upon  38  in.  of  water  as  the 
minimum  rainfall  for  any  year  in  this  region, 
as  38  in.  is  the  minimum  for  the  period  from 
1866  to  1898,  and  very  likely  this  amount  will 
be  greatly  exceeded  most  of  the  .time,  and  it 
will  certainly  be  exceeded  some  of  the  time, 
as  the  average  rainfall  is  4S  in.  during  the  above- 
mentioned  period  for  the  Hudson  Valley,  from 
say,  10  miles  south  of  West  Point  to  10  miles 
north  of  Newburg,  The  greatest  rainfall  for 
this  period  was  63.51  in.  in  1888,  the  least  rain- 
fall was  38.33  in.  in  1895;  during  16  years  of 
the  33.  the  annual  rainfall  was  above  the  average, 
and  during  17  of  the  years  it  was  below  the 
average.  In  1869  and  in  1891  it  was  very  close 
to  the  average,  just  a  trifle  above ;  it  was  be- 
low 40  in.  only  two  of  the  years,  1880  and  1895; 
and  was  below  44  in.  during  8  of  the  years, 
1872,  1873,  1874,  1875,  1876,  1880,  1883  and  1895. 

The  watershed  of  the  Beacon  Reservoir,  on 
account  of  its  lofty  situation,  is  of  so  moderate 
an  area  that  there  is  a  limit  to  the  profitable 
dimensions  of  the  dam,  but  from  the  short  and 
rapid  run-off,  the  rock  nature  of  the  watershed 
surface,  etc.,  it  is  no  doubt  safe  to  calculate 
upon   65   per    cent,   of   the    rainfall    as   available 


for  collection  in  the  reservoir.  The  water  fall- 
ing as  rain  upon  the  surface  of  the  reservoir 
to  the  amount  of  100  per  cent,  would  not  quite 
cover  the  evaporation  for  the  low  year,  and  the 
low  year  with  corrected  evaperation  will  yield 
a  storage  of  103,000,000  gal.  For  the  average 
year  there  will  be  a  yield  of  134,000,000  gal. 
from  the  shed,  and  about  2,000,000  gal.  over 
and  above  the  evaporation  from  the  surface  of 
the  reservoir,  making  in  all  say  136,000,000  gal. 
of   water  available   for  an   average  year. 

The  above  figures  indicate  that  the  original 
height  of  the  dam,  which  was  23  ft.  above  the 
bed  of  the  stream,  was  about  6  in.  higher  than., 
was  actually  necessary  for  the  lowest  record 
of  rainfall ;  was  more  than  4  ft.  too  low  for 
the  collection  due  to  the  average  record  of  rain- 
fall ;  and  could  be  filled  if  12  ft.  higher  than 
originally  bulk,  at  the  high  record  rainfall  of 
1888.  There  might  be  some  slight  variations 
from  these  figures,  probably  towards  the  high 
side,  but  they  are  according  to  the  best-known 
methods  for  determining  such  facts.  The  orig- 
inal dam  might  have  been  built  for  the  low 
record,  if  not  built  previously  to  1888,  for  in 
that  year  the  rainfall  was  nearly  down  to  the 
lowest  (shown  in  1895)  for  the  33  years.  The 
Beacon  is  a  reserve  supply  calculated  to  fill  be- 
tween November  and  the  following  July,  against 
the  time  when  the  other  gravity  supplies  Of  this 
system  fail  in  the  summer  months,  and  it  must 
be  considered  that  it  is  not  necessarily  emptied 
every  year  and  therefore  the  dam  could  be 
higher  than  the  figures  actually  indicate  for  a 
complete  filling,  especially  as  a  wet  season  pre- 
ceeding  and  succeeding  a  dry  season  would  give 
a  larger  storage  than  the  average,  and  with  even 
two  dry  seasons  successively,  a  very  large  stor- 
age at  the  start  would  be  of  great  advantage. 
Considering  all  of  the  facts,  it  was  deemed 
good  judgment  in  concluding  how  much  higher 
it  would  pay  to  build  the  dam  for  the  accommo- 
dation of  this  rather  limited  watershed,  to  take 
advantage  of  the  average  rainfall  in  excess  of 
48  in.  (48  in.  being  the  average  for  33  years) 
as  a  basis  for  calculation,  and  this  was  found 
to  amount  to  54  in.  Then  allowing  for  evap- 
oration, it  was  determined  that  the  dam  could 
be  raised  7  ft.,  giving  a  total  storage  of  186,- 
000,000  gal.,  including  the  new  slopes  to  be 
covered  by  the  rise  of  the  water  level.  There- 
fore the  plans  and  specifications  were  prepared 
for  an  increase  of  7  ft.  above  the  original  height 
of  crest,  and  made  of  sufficient  resisting  power 
to  permit  of  still  further  height  being  obtained, 
in  case  it  was  found  that  the  run-oflf  from  this 
unusally  rocky  and  impervious  watershed  proved 
to  be  of  still  greater  percentage  of  the  rainfall 
than   had  been    allowed   for. 

The  accompanying  diagram  shows  in  tlie  di- 
agonal shading  A,  the  typical  or  full  section  of 
the  original  dam,  built  of  trap  stone  quarried 
near  the  site.  The  portion  B.  of  the  figure,  in- 
dicating concrete,  shows  the  addition  to  the  dam 
in  its  fullest  section,  and  also  an  outline  C.  of 
the  buttresses.  It  will  be  noted  that  there'  is  a 
groove  or  dovetail  cut  into  the  top  surface  of 
the  original  dam  to  provide  a  cut-off  for  the 
water  and  also  to  completely  lock  the  old  a^id 
new  work  together;  also  that  the  oliter  edge 
of  the  older  dam  is  rounded  to  add  strength 
to  the  concrete  jacket  at  this  point. 

One  of  the  views  illustrates  the  method  of 
putting  up  the  forms  for  ramming  the  concrete 
in  during  construction,  it  being  thought  best 
to  place  all  of  the  necessary  forms  at  once,  in- 
stead of  ramming  and  shifting  as  is  often  done 
in  concrete  work;  the  complete  series  of  forms 
permitting  a  continuous  building  of  the  work 
which  was  considered  to  give  a  better  and  closer 
knit  character  of  fabric. 

.Another  illustration  gives  a  view  of  the  en- 
larged   and    completed    dam,    showing    the    but- 
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tresses  and  spillway  at  the  downstream  face,  and 
■  it  will  be  noticed  that  the  original  dam  is  con- 
pletely  covered  up  and  hidden  by  the  buttressed 
reinforcement  of  concrete  which  now  really  forms 
the  dam  at  the  downstream  side.  The  hack  of 
the  original  stone  dam,  or  the  side  not  here 
seen,  still  shows  beneath  the  line  of  the  new 
concrete  work,  but  at  some  future  day  it  will 
probably  be  sheathed  either  with  concrete  or 
new  stonework,  as  this  older  work  heretofore 
gave  evidence  of  considerable  leakage  through 
the  masonry,  which  although  practically  stopped 
by  the  front  facing  will  be  further  improved  by 
a   new    back   lining. 

The  original  stone  dam  was  built  probably 
over  twenty  years  ago,  and  was  located  upon 
a  solid  rock  foundation  bed,  the  rock  extend- 
ing well  up  the  slopes  at  the  ends  of  the  dam, 
in  fact  to  a  suflficient  height  for  the  safe  support 


Section  of  Enlarged  Dam. 


the  premises  reaching  scarcely  above  normal. 
Materials  such  as  cement,  sand,  crushed  stone 
and  lumber  at  the  ordinary  points  of  rail  and 
water  delivery  were  reasonable  enough  in  price, 
but  transportation  to  the  site  of  the  work  was 
nothing  less  than  heroic  in  character,  and  brought 
the  costs  of  such  materials  up  to  the  figures 
exhibited  in  the  accompanying  estimate. 

In  round  numbers,  this  is  $23,000,  and  the  con 
tract  was  let  for  about  7  per  cent.  less. 

This  estimate  was  made  in  the  spring  of  1904 
just  after  prices  of  all  kinds  of  materials  had 
begun  to  fall ;  they  have  gone  considerably  higher 
since  that  time,  but  even  at  present  prices  the 
above  given  cost  would  probably  be  safe.  Con- 
sidering the  difficulties  of  transportation  up  a 
grade  of  1,200  ft.  within  2  miles,  the  contract 
price  for  the  work  was  considered  quite  satis- 
factory, to  the  buyers  at  least;  a  part  of  the 
saving  on  the  cost  of  the  dam  was  probably  due 
to  the  fact  that  the  successful  bidder  calculated 
upon  taking  a  stone  crusher  up  to  the  work, 
which  he  did,  and  as  the  trap  rock  was  obtained 
upon  the  premises  without  any  cost  to  him,  he 
also  saved  the  cartage  upon  a  good  many  tons 
of  material,  bearing  only  the  small  expense  of 
operating    the   crusher. 

The  concrete  improvements  were  designed,  and 
the  plans,  specifications,  and  estimates  were  pre- 
pared by  Mr.  Charles  A.  Hague,  Mem.  Am.  Soc. 
C.  E.,  consulting  engineer,  New  York. 


A  Stream  Pollution  Decision. 


Completed   Dam  of  the  Beacon  Reservoir,   Matteawan,  N.  Y. 


The  pollution  of  streams  by  mining  open- 
tors  was  recently  before  the  .Alabama  Supreme 
Court  in  Ala.  Con.  Coal  &  Iron  Co.  v.  Vines,  44 
Sou.  Rep.  377,  when  it  was  decided  that,  though 
mining  companies  may  use  a  stream  for  mining 
purposes,  they  must  not  place  in  it  anything 
which  will  materially  pollute  the  water  where  it 
passes  the  land  of  a  lower  riparian  owner,  or 
which,  being  deposited  on  his  land,  by  an  over- 
flow  of   the   stream,   will   injure   the  land.     The 


of  the  new  work.  The  original  spillway  was 
simply  a  shallow  notch  of  very  moderate  length 
formed  through  the  crest  of  the  dam  near  the 
middle  of  the  length,  and  permitted  the  outflow 
to  fall  from  the  top  to  the  bottom  of  the  dam 
at  its  greatest  height  of  section.  The  spillway 
for  the  new  work  is  of  very  liberal  dimensions 
and  is  situated  at  the  easterly  end  of  the  daiii 
where  the  fall  6f  the  outcoming  water  is  com- 
paratively little  and  where  a  natural  rock  bed 
forms  an  excellent  passageway  for  the  storm 
water  coming  over  the  spillway,  down  to  the 
stream  bed  below  the  dam. 

The  new  concrete  structure  is  about  350  ft. 
long  and  33  ft.  high  at  its  greatest  depth  of 
section,  the  depth  of  the  water  immediately 
back  of  the  dam  being  about  30  ft.    The  peculiar 

Engineer's  Estimate  on  Beacon  Dam  Rebuilt,  at  Mat- 
teawan,   N.  Y. 
Quantity  of  concrete  in  place   in  completed 

work    1,500  cu.  yd. 

Concrete    mixture — i    cement,    2j^    sand,    5 

crushed  stone. 
Quantities  of  materials — 

Cement     2.400  bbl. 

.Sand   6,000    " 

Crushed  stone '  2.000 

Cost  at  the  dam — 

Cement  per  bbl.,  bags $1.85 

Sand   per  cubic   yard 4-50 

Crushed  stone  per  cubic  yard S-oo 

15.000  ft.    B.   M.  lumber 450.00 

Labor    on    lumber.... 600.00 

Estimated  cost  of  the  dam — 

Crushed   stone    $7,500.00 

Sand   3.37500 

Cement    4.440. 00 

Labor    2,070.00 

Forms  for  concrete 1,050.00 

Foremen,  expenses,   etc 1,065.00 

Stone  cutting   500.00 

Valves  and  fittings  in  place '°5-°° 

$20,165.00 
Contractors  profit,  expenses,  etc.,    10% 2,016.50 

Total  of  estimate $22,181.50 


Forms  for  Buttresses  and  Addition  to  Dam  In  Place. 


buttress  design  was  suggested  naturally  enough 
by  the  extremely  high  cost  of  material  delivered 
at  such  an  out-of-the-way  site;  the  prime  ob- 
ject being  to  reduce  the  amount  of  materials  to 
the  lowest  terms,  the  labor  being  quartered  upon 


measure  of  damages  due  to  coal  dust  deposited 
by  such  an  overflow  includes  loss  of  crops  al- 
ready sustained,  as  well  as  permanent  injury  to 
the  land,  though  the  loss  of  crops  cannot  be 
added  to  permanent  damages  as  such. 
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Economical  Methods  of  Highway  Bridge  Con- 
struction. 


The  constantly  advancing  prices  for  all  kinds 
of  timber  have  made  the  cost  of  falsework  ex- 
pensive for  light  bridge  erection,  and  serious  study 
has  been  given  to  different  methods  for  reducing 
it.  A  novel  and  ingenious  scheme  for  making 
wooden  falsework  adjustable  to  different  heights 
and  adapting  it  to  be  used  over  and  over  again 
for  successive  bridges,  so  that  it  is  shipped  from 
place  to  place  like  hoisting  engines  or  other  parts 
of  the  bride  erector's  appliances,  has  recently 
been  developed  and  satisfactorily  used  by  the  York 
Bridge  Co..  of  York.  Pa..  Mr,  Guy  Webster, 
President,  and  Mr.  F.  W.  Bigger,  engineer. 

For  ordinary  work  transverse  bents  are  made 
■  with  two  vertical  and  two  battered  posts  10x10  or 
12x12  in.  The  timber  for  these  is  purchased  in 
as  long  lengths  as  are  available  and  the  joints 
between  successive  stories  at  each  end  of  the 
transverse  horizontal  struts,  corresponding  to  the 
caps  and  sills  of  ordinary  construction,  are  made 
with  a  pair  of  steel  plates  about  18  in.  wide  and 
5  ft.  long  in  vertical  planes  with  their  long  di- 
mension horizontal.  Vertical  12-in.  channels  18 
in.  long  are  riveted  across  one  side  of  each  plate 
with  clear  spaces  of  I  in.  between  them,  and  the 
i-in.  spaces  are  punched  for  ^-in.  horizontal  tie 
bolts  connecting  the  pairs  of  plates  on  opposite 
sides  of  the  horizontal  struts  and  of  the  vertical 
posts. 

The  vertical  and  battered  posts  and  horizontal 
struts  are  arranged  side  by  side  between  the 
inner  faces  of  the  plates  and  the  latter  are 
clamped  very  tightly  together  by  bolts  passed 
through  them  in  the  spaces  between  the 
timber.  These  can  be  drawn  up  tight 
enough  to  develop  friction  sufficient  to 
hold  the  entire  load  on  the  falsework  and 
thus  enable  the  connection  to  be  made  abso- 
lutely without  cutting  or  boring  the  timber  and 
provides  for  it  to  be  made  at  any  point  of  the 
vertical  posts,  thus  enabling  the  latter  to  slip  past 
each  other  and  make  a  telescopic  joint  which  per- 
mits of  any  height  of  falsework  within  the  limits 
of  the  length  of  the  material.  The  plates  have 
slotted  holes  to  receive  the  hook  ends  of  diagonal 
rods  with  sleeve  nut  adjustments  and  with  sec- 
.tions  made  with  pin-connected  flat  bars  enabling 
the  lengths  of  the  diagonals  to  be  varied  by  incre 
ments  of  3  in-,  in  the  pin  holes  and  of  smaller 
distances  by  the  sleeve  nut  adjustments.  False- 
work assembled  with  these  connections  has  been 
found  ver>-  rigid  and  satisfactory  and  has  been 
taken  down  and  moved  from  one  site  to  another 
with  greater  economy  and  convenience. 

An  important  advantage  of  this  type  of  false- 
work is  the  opportunity  it  affords  of  compensa- 
tion for  any  irregularity  of  settlement  in  the  dif- 
ferent posts.  If  one  of  them  goes  down  farther 
than  the  rest,  or  if  irregular  scour  exists  under- 
neath it,  it  is  very  easy  to  loosen  the  clamp  bolts 
adjacent  to  it,  insert  a  jack  on  top  of  it  with  re- 
action pieces  reaching  up  to  the  next  joint,  and 
force  it  down  readily  as  far  and  as  often  as  may 
be  required  without  interfering  with  any  othc 
part  of  the  falsework.  The  adjustable  diagonals 
also  lend  themselves  very  satisfactorily  to  the  dis- 
tortion of  panels  and  can  be  changed  as  often  as 
the  falsework  may  require  it  to  provide  for  set- 
tlement or  any  other  variation  in  the  panel. 

This  {(tisework  is  erected  by  a  special  traveler 
with  a  horizontal  rolling  platform  and  two  stiff- 
leg  derricks  mounted  on  the  forward  corners  with 
sufficient  reftch  to  overhang  one  panel  in  advance, 
and  sufficient  strength  to  lift  together  a  completed 
bent  of  falsework,  and  put  it  in  positio'i.  The 
steel  work  is  erected  by  a  second  2-bent  traveler 
running  inside  the  trusses  and  provided  with  four 
booms,  one  at  each  comer.  The  bents  have  no 
bottom  transverse  sills,  but  are  connected  by 
longitudinal  top  and  bottom  sills  and  X-bracing. 


Their  transverse  X-bracing  is  arranged  so  as  to 
give  clearance  enough  in  the  center  for  mafrial 
cars  to  be  run  through  the  traveler  on  a  tr.ick 
laid  between  its  posts,  and  thus  deliver  directly  to 
the  forward  booms.  The  hoisting  and  topping-lift 
tackles  of  each  boom  are  operated  by  separate 
individual  electric  hoists  making  altogether  8  for 
the  traveler,  besides  which  there  is  an  additional 
hoist  suspended  from  the  jigger  beams  at  each 
corner  of  the  traveler,  making  a  total  of  12. 

The  hoists  are  of  special  construction,  designed 
by  the  York  Bridge  Co.,  and  manufactured  for 
them  by  the  Westinghouse  Electric  Co.  They 
consist   essentially   of  a   small   drum   with   spiral 


cial  power  house  built  for  the  purpose  at  any  con- 
venient location  on  shore  near  the  bridge  site.  An. 
air  compressor  driven  directly  by  steam  is  also 
installed  there  and  a  Westinghouse  generator  of 
35  k.w,.  capacity  furnishes  the  electricity  for  op-, 
erating  all  of  the  hoists  and  makes  the  plant  en- 
tirely independent  of  local  electrical  power. 
Riveting,  reaming,  and  steel  drilling  are  done  by 
tools  built  by  the  Cleveland  Pneumatic  Tool  Co., 
and  facilities  are  thus  provided  for  handling  high- 
way bridge  erection  as  rapidly,  economically  and 
thoroughly  as  is  customary  with  railroad  work. 
A  recent  bridge  erected  with  this  plant  is  the 
State  Bridge  at  Berwick,  Pa.,  and  another,  now 


Steel   Inside   Traveler  w/ith   Twelve    Hoists. 


grooves  to  guide  the  steel  cables  used.  They  have 
pinions  integral  with  them  which  engage  a  worm 
thread  cut  on  the  shaft  directly  connected  to  the 
motor,  the  latter  being  made  special  for  the  pur- 
pose and  adapted  to  instant  reversal.  This  ar- 
rangement keeps  the  load  always  under  absolute 
direct  control  with  no  possibility  of  back-slide  or 
overhauling,  allows  the  motor  to  be  siarted  and 
stopped  at  any  point  or  to  be  reversed  instantly 
and  dispenses  with  the  use  of  brakes,  friction 
clutches,  and  other  complicated  parts  of  an  ordi- 
nary hoisting  engine.  They  are  so  simple  that 
they  require  little  or  no  attention,  and  do  not 
suffer  when  exposed  to  severe  conditions  and 
inclemencies  of  very  bad  weather.  The  same 
hoists  are  used  on  the  derricks  of  the  falsework 
traveler  and  for  all  other  hoistng  purposes  in  the 
erection  work  done  by  this  company. 

The  erection  appliance  considered  standard  for 
bridges  of  any  magnitude  includes  a  boiler  plant 
shipped  direct  to  the  site  and  installed  in  a  spe- 


in  course  of  erection,  is  a  fourteen-span  bridge 
at   Sunbury,   Pa. 

The  Berwick  bridge,  across  the  Susquehana 
River,  is  1,800  ft.  long  and  carries  a  highway  at 
an  elevation  of  about  60  ft.  above  the  water  and 
on  a  i^  per  cent,  grade.  It  comprises  six  25Q-ft. 
channel  spans  and  three  loo-ft.  approach  spans 
with  a  roadway  22  ft.  in  the  clear  carried  on 
transverse  wooden  joists,  and  contains  about  3,- 
000,000  lb.  of  steel  and  270,000  ft.  b.  m.  of  lum- 
ber. 

The  very  irregular  river  bottom  is  of  shale 
rock  with  vertical  seams  filled  with  gravel  and 
coal  culm  which  washes  in  and  out  with  varying 
stages  of  the  water.  A  survey  and  careful  sound- 
ings were  made  for  each  of  two  lines  parallel 
with  the  bridge  axis  and  10  ft.  distant  from  it  in 
the  planes  of  the  falsework  vertical  posts.  From 
these  data  profiles  and  cross  sections  were  pre- 
pared and  the  falsework  was  accurately  designed 
to  suit  the  location.     All  posts  were  made  with 
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8x8-in.  timber  with  the  corners  slightly  chamfered 
to  fit  the  fillets  of  8-in.  channels  riveted  to  the 
insides  of  the  clamp  splice  plates  previously  de- 
scribed. The  posts  were  assembled  with  struts 
and  diagonals  complete  in  horizontal  planes  near 
the  traveler  track.  They  were  run  through  the 
traveler  on  trucks  and  lifted  and  swung  forward 


are  all  controlled  by  one  man  on  the  upper  plat- 
form. The  traveler  was  provided  with  arc  lights 
run  from  the  dynamo  in  the  power  house  at  the 
end  of  the  bridge,  and  used  early  in  the  morn- 
ing and  late  at  night  of  short  dark  days.  Before 
the  trusses  were  assembled  by  the  main  traveler 
the  floorbeams  and  joists  were  set  by  the  false- 


'Ihe  erection  of  this  bridge  T7as  described  and 
illustrated  in  an  interesting  and  valuable  address 
made  by  Mr.  Webster  at  the  annual  meeting  of 
the  Bridge  and  Structural  Society  at  Chicago,  Jan. 
15  and  16,  1907.  He  spoke  from  a  practical  and 
commercial  standpoint  and  strongly  urged  the 
importance  of  careful  investigation  and  study, 
thorough  preparation  and  the  best  and  strongest 
appliances  for  erection  work.  He  criticized  the 
tendency  to  dispense  with  permanent  erection  or- 
ganization and  asserted  that  a  good  erection  is 
the  best  salesman.  Careful  examination  of  all 
conditions,  analysis  of  the  requirements  and  pro- 
vision in  advance  for  all  successive  stages  and 
operations  of  the  work  are  essential  to  satisfac- 
tory work,  and  it  is  economcal  to  make  new  ap- 
pliances of  ample  size  and  strength.  He  em- 
phasized the  superiority  of  a  poor  idea  well 
planned  over  a  better  idea  with  no  preliminary 
thought,  and  advised  a  system  of  accounts  classi- 
fying the  costs  of  different  items  of  the  work. 
He  suggested  improvements  in  removing  and 
transferring    falsework    and    in    a    light    traveler 


Traveler  Erecting  Falsew^ork. 


Electric    Hoist. 


one  panel  in  advance  by  the  traveler  booms  which 
maintained  them  in  a  vertical  position  until  their 
lower  sections  were  driven  to  solid  bearing  by  a 
hammer  (consisting  of  a  6-ft.  section  of  old  rail 
or  equivalent  weight),  operated  by  a  whip  line 
from  the  hoisting  engine  and  guided  by  a  man 
standing  on  the  joint.  The  braces  and  diagonals 
were  connected  making  the  bent  stable,  stringers 
and  track  laid  and  the  traveler  advanced  to  the 
next  panel  and  so  on.  In  each  bent  the  center 
transverse  strut  was  pin-connected  to  the  sphce 
plates  on  the  first  post  and  at  the  other  end  was 
temporarily  lashed  to  the  top  of  the  post.  The 
lower  strut  was  similarly  connected  to  the  other 
post,  so  that  when  both  posts  were  in  position 
it  only  remained  to  add  the  top  strut  and  longi- 
tudinal braces. 

The  falsework  traveler  was  made  of  steel  with 
clearance  through  it  for  material  cars  and  had 
two-story  rear  extension  platforms  on  both  sides 
for  the  four  electric  hoists  which  operated  the 
booms  and  were  all  controlled  by  one  man  on  the 
bridge  platform  overhead,  where  he  could  see  all 
parts  of  the  work.  .  The  falsework  posts  were 
lifted  and  swung  out  by  both  booms  together, 
after  which  one  tackle  was  slacked  off  faster  than 
the  other  to  drop  the  foot.  This  traveler  was  also 
used  to  erect  the  low  trusses  of  the  approach 
spans. 

Material  was  unloaded  from  the  cars  by  an 
8o-ft.  guyed  steel  derrick,  which  arranged  it  in 
assorted  piles  and  loaded  it  without  unnecessary 
handling  on  th^  service  cars  which  delivered  it 
to  the  erection  traveler.  This  traveler,  also  of 
steel,  is  about  60  ft.  high,  weighs  20  tons,  and  has 
four  wheels.  It  is  of  adjustable  width  and  in 
this  case  was  framed  with  a  width  of  16  ft.,  leav- 
ing 3  ft.  clearance  on  both  sides  with  the  trusses. 
Small  working  platforms  on  both  sides  are  ad- 
justable to  any  heights  convenient  for  making  the 
truss  connections,  and  the  twelve  electric  hoists 


Part  of  Falsework  Bent  Assembled  Ready  for  Erection. 


work  traveler,  great  care  being  taken  to  place 
them  very .  accurately,  for  which  purpose  they 
were  adjusted  to  Hne  and  level  by  an  instrument 
set  up  on  the  pier  masonry.  After  the  trusses 
were  swung  the  falsework  bents  were  removed 
by  tackles  suspended  from  the  superstructure; 
their  removal  and  transfer  from  one  span  to  the 
next  proved  to  be  a  difficult  and  expensive  task. 


that  should  be  adjustable  to  pass  under  transverse 
struts,  for  painting,  riveting,  etc.,  at  any  height. 


The  Pig  Iron  Output  of  this  country  dur- 
ing the  first  half  of  the  current  year  was  13,478,- 
000  gross  tons,  the  largest  production  during 
six  months  in  the  history  of  the  American 
industry,  and  greater  than  any  year  before  1899. 
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A  Submerged  Power  Station. 


Letters  to  the  Editor. 


A  submerged  power  station  that  rivals  in  in- 
terest, although  much  smaller,  the  famous  plant 
constructed  at  Snoqualmie  Falls  a  few  years  ago 
has  recently  been  put  in  operation  on  the  Patapsco 
River,  near  Ilchester,  about  15  miles  from  Bal- 
timore. It  is  the  first  example  of  a  type  of  power 
station  which  the  designers,  the  Ambursen  Hy- 
draulic Gjnstruction  Co.,  of  Boston,  and  Mr.  H. 
Von  Schon,  of  Detroit,  consulting  hydraulic  en- 
gineer, have  suggested  for  a  number  of  places. 
In  reinforced  concrete  dams  of  this  type,  there 
is  a  large  space  within  the  structure,  and  the 
desirabihty  of  utilizing  this  space  for  power  ma- 
chinerj-  is  evident  in  those  cases  where  other 
local  conditions  do  not  permit  a  greater  head  to 
be  developed  by  constructing  the  station  else- 
where. 

The  cross-section  of  the  dam  near  Ilchester  is 
shown  in  the  accompanying  cut,  which  also  in- 
dicates the  position  of  the  water  wheels.  The 
dam  is  220  ft  long  and  26j4  ft.  high  from  nor- 
mal tail  water  to  the  overflow  of  the  spillway, 
which  is  168  ft  long.  At  each  end  of  the  spill- 
way the  buttresses  and  deck  are  carried  10 
ft.  above  its  crest,  making  a  total  height  of  36H 
ft.  at  these  places.  The  buttresses  supporting 
the  deck  are  12  ft.  apart  on  centers,  2  ft  thick 
at  the  bottom  and  16  in.  thick  at  the  top.  The 
deck  is  18  in.  thick  at  the  bottom  and  10  in.  at 
the  top  and  reinforced  with  corrugated  bars  in 
the   usual   manner  adopted   by   the  builders. 

The  apron  extends  only  half  way  down  from 
the  crest,  the  remaining  downltream  portion 
being  entirely  open  and  provided  with  windows 
so  that  the  interior  may  be  lighted.  The  shape 
of  the  apron  is  such  that  the  water  is  thrown 
away  from  the  windows,  and,  on  a  clear  day  the 
illumination  is  all  that  could  be  desired,  although 
"t  is  poor  during  rainy  weather  and  at  times 
when  the  water  is  muddy. 

The  water-tightness  of  such  a  station  has  to 
receive  special  care,  because  electrical  apparatus 
will  not  give  the  best  service  in  the  presence  of 
considerable  moisture.  Up  to  the  present  time  no 
trouble  whatever  has  been  lexperienced  from 
dampness  at  this  plant.  The  concrete  of  the 
deck  is  a  1:2:4  Portland  cement  mixture  laid 
very  wet,  but  without  any  particular  precaution 
to  insure  tightness.  Nevertheless,  very  little 
water  finds  its  way  through  the  concrete,  and 
that  little  trickles  down  the  under  surface  of 
the  deck  to  a  drain  at  the  bottom.  In  order 
to  make  it  certain  that  no  water  falls  on  the 
equipment  of  the  station,  T08  ft.  of  the  dam 
which  houses  the  power  plant  is  fitted  with  a 
false  ceiling,  as  shown  in  the  cross  section.  This 
completely   protects    the   apparatus. 

The  station  contains  two  34-in.  horizontal  Lef- 
fel  wheels  with  Woodward  governors,  each 
wheel  direct-connected  to  a  300-kw.,  ii,ooo-volt. 
three-phase,  60-cycle  alternator.  Each  alternator 
drives  by  a  belt  a  125-voIt  exciter.  The  water 
for  the  wheels  is  taken  from  the  deck  of  the 
fpillway  about  514  ft  below  its  crest,  through 
a  7-ft  flume,  which  runs  directly  into  the  shell 
of  the  wheel.  It  is  discharged  from  the  latter 
through  a  draft  tube  carried  down  into  a  well 
about  3  ft.  below  the  river  bed,  from  which  it 
flows  away  through  a  channel  cut  in  the  rock. 
The  advantage  of  such  an  arrangement  in  elimi- 
mating  losses  due  to  long  pipes  and  bends  is  mani- 
fest 

The  plant  is  owned  by  the  Patapsco  Electric 
&  Mfg.  Co.,  Ellicott  City,  Md„  and  supplies  cur- 
rent for  lighting  and  power  purposes. 


Results  at  the  South  Bethlehem,  Pa.,  Filter 
Plant. 

Sir. — The  following  are  the  results  of  the  bac- 
terial analyses  of  the  water  furnished  by  the 
Bethlehem  City  Water  Co.  to  its  consumers,  as 
per  reports  submitted  by  Mr.  F.  W.  Green,  bac- 
teriologist of  the  East  Jersey  Water  Co.,  Little 
Falls,  N.  J.,  to  Dr.  H.  S.  Drinker,  president  of 
Lehigh  University,  South  Bethlehem,  Pa. 

^E*cteri«  in  i  cc.-i  r-CoIon  Bacilli  in  i  c.c— , 

.  ubsidcnce  iilter      Subsidence          Filte; 

Date.             Reservoir.  Outlet   Reservoir.              Outlet. 

Dec.    29,    1906..       100  2        l*res..iu.  Not  present. 

Jan.    14,    1907..     3300  XI         Present.  Not  present. 

Feb.    16,    1907..        130  5          Present.  Not  present. 

Mar.    9.     1907..       aio  Pres  i-t  Not  present. 

Mar.  23,   1907..       475  I  a  Not  present.  Not  present. 

Anr.     fi_      ion?.  .  i.;tt  Not    nresent.         Not   oresent. 


Mar.  13,   1907..       475         I  a  Not  present.       Not  present, 
r.    6,     1907..       .*si>  Not  present.       Not  present, 

ly    II,   1907..     1700  3  Not  present.       Not  present. 


Apr.    6,  1907..  .*si>  iNot  present.  iNot  present. 

May    II,  1907..  1700  3  Not  present.  Not  present. 

Api.  20,  1907..  150                      Present  Not  present. 

May  25,  1907..  900  a        Present  Not  present 

June    8,  1907..  950  1  Not  present.  Not  present. 

June  22,  1907..  550  1        Present  Not  present 

July    13,  1907..  950  0  Not  present.  Not  present. 

Yours  truly, 
Philadelphia.  Pa.  A.  W.  K. 

[The  South  Bethlehem  slow-sand  filter  plant 
as  described  in  detail  in  The  Engineering  Rec- 
ord of  July  IS,  1905.  It  was  designed  by  Mr.  P. 
A.  Maignen  and  has  an  ultimate  capacity  of 
4,000,000  gal.  per  day  at  a  uniform  rate  of  about 


was 


A  Submerged  Power  Plant. 

7.000,000  gal  per  acre  per  day.  The  settled  water 
is  passed  through  preliminary  scrubbers  before 
it  is  delivered  to  the  slow-sand  filters.] 


Pekmanent  Bench  Marks  established  by  the 

City   of   Chicago    in    1898   have    settled    in  the 

district   honeycombed   by   the   operations   of  the 
Illinois  Tunnel   Co.,  but   not   elsewhere. 


The  Topographical  Party. 

Sir— I  have  noticed  that  the  most  disputed 
topics  in  a  railroad  preliminary  camp  in  moun- 
tainous country  are  the  proper  organization  and 
the  m.ethods  of  the  topographical  party.  The 
reason  is  largely  because  many  of  the  men  were 
educated  on  prairie  work  and  try  to  introduce 
the  methods  to  which  they  are  accustomed. 

Many  of  the  older  railroad  surveying  manuals 
and  field  books  give  a  somewhat  elaborate  or- 
ganization for  the  topographical  party,  and  pre- 
scribe the  duties  of  topographer,  assistant  topo- 
grapher, rodman  and  tapeman.  Most  field  engi- 
neers have  concluded  that  such  an  organization 
is  not  economical  and  on  many  roads,  where  hand 
level  and  tape  are  used,  the  party  consists  of  two 
men.  While  it  is  true  in  general  in  open  flat  or 
gently  rolling  country  that  the  four-man  party  is 
unnecessary,  it  may  not  always  be  true  in  moun- 
tain districts.  Where  there  is  little  sketching  to 
be  done,  a  topographer  and  a  rodman  can  do 
fairly  well  in  open  country  where  there  are 
few  buildings,  and  contours  are  taken  for  only 
a  short  distance  each  side  of  the  center  line. 
But,  on  the  contrary,  where  much  sketching  must 
be  done  the  opening  of  the  note  book  and  fumbling 
for  a  pencil  every  few  feet  is  costly  in  time,  and 
tends  toward  slovenly  note  keeping,  while  the 
amount  of  detail  work  required  of  the  topographer 
introduces  a  considerable  liability  to  error. 

But  not  satisfied  with  using  the  two-man  party 
in  its  proper  field,  level  country,  the  prairie-edu- 
cated engineer  when  transferred  to  the  mountains 
often  fails  to  recognize  the  new  conditions  and 
sticks    to    his   pet   organization,   arguing   that    it 


saves  in  the  total  number  of  men  on  the  work. 
He  does  not  recognize  that  the  vital  points  are 
the  cost  of  the  survey  per  mile,  and  the  reliability 
of  the  data,  and  on  these  bases  the  three  or  four- 
man  party  demands  consideration.  I  have  seen 
mountain  preliminary  parties  laid  up  one  or  two 
days  every  week  in  order  that  the  transitman  and 
the  levelman  might  help  the  topographer  catch 
up  in  his  work.  Many  engineers  fa^l  to  recognize 
the  value  of  specialization  and  e:vpect  the  transit- 
man  and  levelman  and  their  crews  to  take  as 
much  and  as  good  topography  in  a  day  as  the 
topographical  party.  In  few  cases  is  tliis  realized. 
Of  all  the  positions  in  the  field,  that  of  topo- 
grapher requires  more  experience  and  the  greater 
exercise  of  judgment  than  any  save  that  of  locat- 
ing engineer  or  chief.  This  practice  of  "catch- 
ing up"  has  the  further  disadvantage  of  breeding 
discontent  among  the  cheaper  men  on  the  party, 
who,  as  a  rule,  dislike  topographical  work. 

From  the  writer's  experience  a  return  to  the 
larger  organization  of  the  topographer's  party  is 
desirable  in  mountain  country  for  economy  and 
improvement  in  the  quality  of  the  work.  The 
topographer  should  be  given  at  least  three  men, 
and  where  the  mountains  are  steep  and  the  brush 
thick,  four  men,  the  last  man  carrying  an  a.x  and 
acting  as  rear  tapeman  when  there  is  no  cutting 
to  do. 

Any  man  of  ordinary  intelligence  can  be  taught 
to  use  a  hand  level  with  accuracy  and  a  $50-per- 
month  man  once  given  the  height  at  the  center 
line  above  or  below  the  cojitour  can  pick  out  the 
succeeding  contours  with  more  reliability  than 
the  topographer  himself,  since  his  sole  duty  is  to 
carry  his  elevations,  while  the  topographer  must , 
sketch,  note  the  character  of  the  land,  and  record 
all  the  data.  A  S-ft.  stick,  on  which  to  rest  the 
hand  level,  and  a  7  or  8-ft.  rod,  with  the  alter- 
nate feet  painted  in  different  colors,  are  the  best 
"instruments"  in  mountainous  country. 

The  rodman  in  going  uphill  acts  as  head  tape-' 
man  and  the  topographer,  levelman  or  extra  man. 
when  one  is  provided,  reads  the  tape.  Going 
downhill  the  levelman  drags  the  tape,  and  one 
of  the  other  men  reads  it.  The  most  rapid  work 
can,  of  course,  be  done  with  two  tapemen  and  a 
hand  levelman,  in  which  case  the  topographer  does 
nothing  but  handle  his  note  book.  But  even  "with 
three  men  the  topography  in  quite  hilly  country 
can  be  kept  up  pretty  well.  This  saves  laying  off 
both  transit  and  level  parties,  a  costly  procedure, 
and  requires  only  one  or  two  extra  men,  depend- 
ing on  whether  three  or  four  men  are  used  in 
taking  topography,  at  the  lowest  salary  paid,  the 
regular  topographer's  rodman  acting  as  hand 
levelman.  I  have  heard  it  objected  that  a  rod- 
man  is  not  paid  to  bear  the  responsibility  of  a 
levelman,  but  the  average  rodman  is  able  and 
anxious  to  do  the  work. 

The  improved  quality  of  the  work  can  be 
judged  when  it  is  considered  that  under  the  two- 
man  method  the  topographer  acts  as  levelman  and 
carries  his  elevations  in  mind,  reads  the  tape  and 
carries  distances  metally,  records  all  data, 
sketches,  and  makes  necessary  topographical 
notes,  while  with  three  or  four  men  his  duties  are 
confined  to  sketching  and  recording. 
Very  truly  yours, 

Transitman. 

Missoula,  Mont. 


Condenser  Troubles  in  a  station  having  two 
surface  condensers  employing  sea  water  for  cool- 
ing have  been  overcome  by  placing  pencils  of 
zinc  about  6  in.  long  in  the  suction  chamber. 
Formerly  the  galvanic  action  between  the  iron 
base  and  the  other  metals  in  the  condensers  led 
to  the  rapid  corrosion  of  the  iron.  This  has  ap- 
parently ceased  entirely  since  the  zinc  pencils 
were  introduced,  although  the  latter  are  eaten 
away  rapidly. 


August  31,  1907. 
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The  Function   of  I^ht  Railways. 


No  country  more  than  our  own  has  felt  the 
need  of  a  complete  transportation  system  and 
none  has  more  railways  to  show  for  it.  Yet  it  is 
a  fact  that  even  in  old  and  rather  densely  popu- 
lated sections  transportation  is  very  unevenly 
developed,  leaving  large  districts  without  ade- 
quate facilities.  Railroads  have  grown  over  the 
country  in  a  sprawling,  irregular  fashion  ever 
since  the  zig-zag  war  dance  of  the  Union  Pacific 
over  its  land  allotments.    The  result  is  that  while 
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the  major  transportation  is  fairly  well  taken  care 
of,  barring  delays  of  six  or  eight  months  in  side- 
tracked freight  cars,  the  minor  transportation  that 
affects  most  intimately  the  life  of  the  people  as  a 
whole  has  been  in  many  cases  badly  neglected. 
Until  the  coming  of  the  electric  railway,  rural 
communities  had  little  chance  for  decent  service, 
and  even  now  they  have  not  received  the  full 
benefits  that  are  their  due.  Many  interurban 
roads  have  been  been  built,  it  is  true,  but  gener- 
ally with  an  eye  to  important  termini  rather  than 
to  the  intermediate  country.  There  is  a  splendid 
service  to  be  doiie  by  rural  roads  when  the  situa- 
tion shapes  itself  so  that  they  can  be  profitably 
built.  The  greatest  present  obstacle  to  this  im- 
provement is  a  certain  species  of  megalomania 
among  both  promoters  and  the  people  to  be 
served. 

So  far  as  the  promoters  are  concerned  they 
are  naturally  enough  looking  for  profits.  If  they 
would  confine  themselves  to  operating  profits  all 
would  be  well,  but  the  bankers  who  stand  behind 
them  are  looking  not  so  much  for  hard  earned 
dividends  as  for  a  rake-off  on  the  roads  they  un- 
derwrite. The  practical  question  often  asked  is 
not  how  the  proposed  line  can  show  the  best 
earning  capacity  on  the  investment,  but  how 
large  a  bond  issue  it  can  stagger  along  under 
with  due  allowance  for  the  probable  growth  of 
traffic.  On  the  other  side,  it  is  hard  for  the  en- 
terprisipg  citizens  of  Luggage  City  to  realize  that 
their  town,  population  2,311,  is  not  to  become  in 
due  season  a  metropolis  second  only  to  Chicago' 
or  St.  Louis.  Hence  they  view  a  franchise  for 
an  electric  line  through  the  main  street  as  the 
source  of  indefinite  future  wealth,  not  to  be 
granted  without  large  concessions.  When  a  rail- 
way proposition  comes  along  through  the  coun- 
try, it  is  hard  hit  by  the  local  authorities,  and 
having  something  of  a  swelled  head  itself,  the 
total  cost  rapidly  mounts  to  a  figure  that  is  en- 
tirely inappropriate  save  for  a  line  between  really 
important  centers.  Electric  roads  can  be,  but 
seldom  are,  built  at  cost  low  enough  to  secure; 
adequate  returns  in  sparsely  settled  communities, 
and  until  their  cost  can  be  kept  down  they  will 
fail  of  their  maximum  usefulness.  Now  and  then 
a  light  road  is  built  with  a  proper  appreciation  of 
its  legitimate  functions,  and  it  nearly  always 
proves  extremely  valuable  to  its  patrons  and  rea- 
sonably profitable  to  its  promoters. 

When  a  community  is  approached  with  a  propo- 
sition for  an  electric  road  to  bring  it  into  com- 
munication with  its  neighbors,  it  may  reasonably 
and  properly  ask  good  service  and  ordinarily,  fav- 
orable fares.  It  may  also  very  properly  insist 
that  the  capitalization  on  which  the  road  must 
make  its  earnings  out  of  the  community  shall 
represent  a  real  investment  in  money  or  its 
equivalent,  and  that  its  projectors  shall  build  and 
operate  the  road  for  legitimate  transportation  and 
not  as  a  stock-jobbing  proposition.  If  this  is 
assured  the  community  can  very  well  afford  to 
work  hand  in  hand  with  the  projectors  and  take 
its  profit  in  increased  business  and  valuation 
without  demanding  any  considerable  direct  re- 
turn from  the  franchise.  In  this  way  the  com- 
munity and  the  road  are  in  a  species  of  informal 
partnership  that  leads  generally  to  good  results. 
It  has  ■  often  happened  that  a  well  planned  road 
has  increased  the  value  of  property  along  its 
line  to  an  extent  that  more  than  balances  the 
cost  of  construction.  This  benefit  is  too  often 
forgotten  in  striking  a  bargain  for  the  future.  A 
town  gains  far  more  in  this  way  than  does  the 
railway,  and,  therefore,  can  afford  to  be  gen- 
erous. But  the  town  should  insist  that  the  earn- 
ings to  which  it  contributes  shall  be  based  on 
investment  and  not  on  water.  To  this  end  it 
should  seek  skilled  advice  on  any  propositions 
with  which  it  has  to  deal  and  hold  the  project 
down  to  a  conservative  basis  before  it  enters  into 
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any  alliance  whatever.  If  the  promoters  squeaV 
when  asked  to  squeeze  out  the  water,  they  dis- 
close their  intentions  at  once  and  the  more  quick- 
ly they  are  thrown  out  the  better.  If  they  arc 
willing  to  put  their  enterprise  on  a  conservative' 
and  honest  basis,  the  community  will  gain  by 
helping  the  cause  along  in  any  proper  way.  Some' 
of  the  best  lines  have  been  built  with  local  aid' 
in  the  taking  of  securities  by  enterprising  citizeni 
and  when  a  proposed  road  starts  in  such  wise 
it  is  pretty  sure  to  give  the  community  a  square' 
deal.  But  beware  of  the  concern  that  places  its- 
bonds  with  a  construction  company  and  tries  tc 
unload  its  stock  (very  common  stock)  upon  local 
investors. 


The  Clermont  and  the  Lusitania. 


It  was  on  August  17,  1807,  that  Fulton's  "Cler- 
mont" made  her  trial  trip,  at  an  average  speed 
of  about  5  miles  an  hour.  She  was  133  ft.  long 
and  measured  160  tons  by  the  custom-house  rule* 
of  that  day.  Her  engine  had  a  single  vertical 
cylinder,  which  drove  the  side  paddle-wheels 
through  connecting  rods  and  a  bell-crank  lever, 
and  was  rated  at  19  h.-p.  She  was  not  the  first 
steamboat,  by  any  means,  nor  was  she  the  first 
vessel  propelled  by  steam  to  run  in  regular  pas- 
senger service.  Fitch  drove  a  small  boat  by 
steam  in  1786  and  a  larger  one  during  the  follow- 
ing year,  the  engine  in  each  case  actuating  pad- 
dles on  each  side  of  the  hull.  In  1788  he  built  a 
third  boat  and  1790  a  fourth,  which  was  plactd 
in  passenger  service  between  Philadelphia  and 
Trenton  for  some  months,  probably  being  the 
first  steam  vessel  to  undertake  such  business. 
Rumsey  built  boats  in  this  country  and  England 
about  the  same  time  as  Fitch,  and  Patrick  Mil- 
ler also  did  the  same  in  England.  In  1802  the  < 
"Charlotte  Dundas"  made  successful  trips  on  a 
Scotch  canal.  Col.  John  Stevens'  twin-screw  boat 
of  1804  is  almost  as  well  known  as  the  "Cler- 
mont," so  it  is  evident  that  the  achievement  of 
Fulton  has  brought  him  enduring  fame  for  some 
other  reason  than  that  of  a  strikingly  original 
invention. 

Almost  one  hundred  years  after  the  trial  trip 
of  the  "Clermont"  the  new  Cunard  steamer 
"Lusitania"  was  given  a  series  of  trial  runs  that 
a  good  many  marine  engineers  regard  as  equally 
significant  to  that  on  the  Hudson  a  century  be- 
fore, in  their  influence  on  floating  steam  plant 
of  high  grade.  This  enormous  ship,  which  will 
shortly  start  on  her  maiden  voyage  to  the  United 
States,  is  785  ft.  long  over  all  and  760  ft.  be- 
tween perpendiculars.  She  has  a  molded  breadth 
of  88  ft.,  a  depth  of  60%  ft.  and  a  gross  rating 
of  32,500  tons.  She  has  accommodations  for  552 
first-class  passengers,  460  second-class  and  1,186 
third-class.  Her  turbine  engines  have  a  nominal 
capacity  of  68,000  h.-p.  and  she  was  designed  for 
a  speed  of  25  knots.  She  is  unique  only  in  her 
great  size,  but  this  is  not  her  important  feature, 
which  is  the  adoption  of  turbines  under  condi- 
tions far  more  severe  than  anything  hitherto 
imposed  on  engine  builders.  The  splendid  show- 
ing made  by  this  ship  on  her  trial  runs,  when 
all  contract  requirements  were  exceeded  beyond 
the  expectation  and  even  the  wildest  hopes  of  own- 
ers and  builders,  is  a  very  significant  indication 
of  the  fact  that  engineering  will  find  some  new 
tool  or  process  to  overcome  difficulties  that  are 
insurmountable  by  anything  available  among  past 
precedents.  The  "Lusitania"  is  very  far  from- 
being  the  first  turbine-driven  ship,  for  many  of 
them  have  been  in  service  in  the  waters  about 
Great  Britain  and  some  in  the  trans-Atlantic 
trade.  But  the  problem  presented  to  the  designers 
of  the  "Lusitania"  and  her  sister  ship  was  not 
one  of  merely  reaching  forward  from  the  safe 
footing  of  experience  with  these  existing  tur- 
bine vessels,  but  to  make  a  bold  jump  for  a* 
distant   goal,   reaching   which   would   be   success. 
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but  failing  which  would  be  a  disaster  of  the  most 
serious  kind.  It  is  »  tremendous  advance  from 
the  j6,ooo  and  38,000  h.-p.  rating,  23,600  and 
a6,ooo  tons  displacement  and  23%  knots  maximum 
tpeed  of  the  crack  German  liners  to  the  68,000 
h--p.,  38,000  tons  and  26.45  knots  of  the  new 
Cunarder. 

These  two  events  in  marine  engineering  gain 
their  significance  from  their  timeliness.  Fulton 
was  a  great  adapter  and  improver,  as  well  as 
an  inventor,  and  he  was  aided  by  Robert  R. 
Livingston,  whose  business  ability  supplied  the 
incentive  for  the  "Clermont."  The  latter  fore- 
saw, ^hat  steam  propulsion  would  mean  if  com- 
mercially successful,  and  in  1798  he  had  secured 
from  the  New  York  legislature  an  exclusive  fran- 
chise for  the  navigation  of  the  Hudson  by  steam- 
boats. It  was  the  existence  of  this  franchise 
which  compelled  Col.  Stevens  to  abandon  his  pro- 
ject to  establish  steamboats  on  the  river,  for 
which  service  he  completed,  almost  as  soon  as 
the  "Clermont,?  the  "Phoenix,"  which  is  credited 
with  |iaving;  made  the  first  deep-sea  voyage  under 
steam  in  her  trip  from  Hoboken  to  Philadelphia  in 
1809.  Fulton  and  Livingston  together  were  mas- 
t^s  of  the  art  of  utilizing  and  improving  exist- 
ing _  apparatus  and  finding  a  commercial  purpose 
for  it,  and  were  thus  real  captains  of  industry, 
in  the  modem  sense.  In  the  same  way,  it  may 
be  said  that  the  owners  and  builders  of  the 
"Lusitania,"  with  their  technical  staffs,  have  ac- 
complished a  great  beneficial  work.  Just  as 
Fulton  and.  Livingston  showed  that  commerce 
need  not  be  fettered  by  the  caprice  of  the  winds 
but  could  utilize  to  its  advantage  the  steam  en- 
gines which  had  already  thoroughly  established 
themselves  on  land  and  made  some  attempt  to 
win  recognition  afloat,  so  the  British  shipmas- 
ters and  shipbuilders  have  proved  that  commerce 
need  not  be  fettered  by  the  limitations  of  the 
reciprocating  engine,  but  will  find  in  the  steam 
turbine  a  means  of  driving  ships  as  large  as 
harbor  channels  will  admit  and  as  fast  as  pas- 
sengers will  pay  to  be  carried.  The  beautiful 
ship  recently  turned  out  from  the  Clydebank 
yards  may  therefore  be  considered  to  open  an- 
other century  of  marine  engineering  with  a  prom- 
ise of  achievements  that  cannot  even  be  sensed 


Oiade  Crossing  Elinuiiation  in  New  Teney. 


TTie  crossings  of  railways  and  highways  at 
grade  in  New  Jersey  have  a  number  of  features 
that  make  their  elimination  a  matter  of  more  than 
asual  diflSculty.  There  are  many  of  them  in  the 
State,  as  might  be  expected  from  the  great  rail- 
way mileage  per  100  square  miles  and  the  early 
date  at  which  a  larg^  part  of  the  lines  were  con- 
structed. These  death  traps  are  now  numerous  in 
districts  which  had  only  a  few  country  roads  when 
the  railways  were  built,  and,  in  many  cases,  the 
crossings  have  been  put  in  at  grade  against  the 
vigorous  protest  of  the  companies.  Their  danger 
was  appreciated  by  the  railway  officials,  but  the 
county  and  town  authorities  failed  to  foresee  it, 
and  consequently  there  has  developed  a  sort  of 
disregard,  as  something  inevitable,  of  fatalities 
and.  injuries  due  to  the  collision  of  trains  with 
▼chides.  Recently  there  has  been  some  local  half- 
hearted opposition  manifested  in  a  few  places  to  a 
continuation  of  these  serious  conditions,  but  no 
real  study  of  them  has  as  yet  been  undertaken  ex- 
cept by  the  railways  themselves.  The  latter  have 
already  carried  out  some  extensive  works  at  a 
heavy  expense,  the  most  recent  undertaking  being 
the  elimination  of  grade  crossings  on  a  large  part 
of  the  Morris  &  Essex  division  of  the  Lackawanna 
R.  R.  This  elimination  work  has  only  been  be- 
gun, however,  for  in  the  places  where  grade  cross- 
ings are  most  dangerous  it  is  extremely  difficult 
and  expensive.  In  these  districts  there  is  an  enor- 
mously heavy  train  movement  at  certain  hours  of 


the  day,  when  people  are  traveling  between  New 
York,  Jersey  City,  Hoboken  and  Newark  and  their 
suburban  homes.  Any  interference  with  this  pas- 
senger traffic  affects  a'  large  number  of  people, 
many  of  them  men  of  large  affairs  whose  time  is 
extremely  valuable.  It  is  also  necessary  to  keep 
streets  open  in  some  way  at  many  of  the  worst 
crossings,  for  otherwise  serious  inconvenience 
would  result  to  important  business  interests. 

A  new  State  Railroad  Commission  has  recently 
been  appointed,  which  has  shown  indications  of  a 
desire  to  take  up  the  problem  of  eliminating  grade 
crossings,  along  with  other  features  of  railway 
affairs.  It  is  a  matter  of  considerable  doubt  just 
what  powers  this  body  posessses,  for  it  was 
created  by  the  legislature  in  a  hastily  drawn  and 
manifestly  crude  act.  In  some  respects,  jt  is  ap- 
parently merely  an  advisory  commission,  but  it 
seems  to  have  definite  authority  to  order  railway 
companies  to  make  such  reasonable  changes  in 
their  roadbeds,  tunnels  and  bridges  as  it  con- 
siders in  the  interest  of  safety.  Whether  it  can 
compel  the  companies  to  execute  such  orders 
remains  to  be  seen,  and  it  is  open  to  question 
whether  the  elmination  of  grade  crossings  can  be 
legally  included  under  such  a  classification  as 
that  mentioned,  for  grade  crossing  accidents 
rarely  hurt  the  train  crews  and  passengers  whose 
safety  is  supposed  to  be  the  purpose  of  this  pro- 
vision in  the  legislative  act.  It  will  be  a  good 
thing,  however,  for  the  commission  to  ascertain 
by  test  cases  as  soon  as  practicable  jusl  what 
powers  it  has,  for  until  it  has  done  so  its  work 
will  be  of  problematical  value.  It  seems  certain 
that  some  State  commission  should  have  liberal 
powers  in  connection  with  grade  crossing  better- 
ments, in  order  that  the  problem  may  be  thor- 
oughly investigated  as  a  whole  and  the  work  may 
be  directed  in  the  interests  of  the  people  of  the 
whole  State  rather  than  those  of  a  single  city 
or  borough.  It  is  often  impracticable  to  alter 
grades  materially  in  one  city  without  introducing 
conditions  that  make  changes  necessary  else- 
where, for  otherwise  a  succession  of  short  as- 
cents and  descents  will  disfigure  the  profile  of 
the  track.  As  conditions  are  now,  one  commun- 
ity can  make  so  much  trouble  that  improvements 
affecting  the  safety  of  travel  in  an  entire  district 
are  held  up  indefinitely.  The  law  should  be  so 
drawn  that  the  commission  will  have  power  to 
authorize  a  railway  company  to  go"  ahead  with 
an  important  improvement  under  such  conditions, 
leaving  the  settlement  of  the  disputed  matters 
to  arbitrators  whose  decision  shall  be  final. 

For  some  reason  that  it  is  hardly  worth  while 
to  attempt  to  discover,  there  is  an  apparent  pre- 
judice against  any  division  of  the  expense  of 
grade-crossing  elimination  between  the  railway 
companies  and  State  and  local  treasuries. 
Whether  this  feeling  really  is  a  general  one,  or 
is  held  only  by  that  portion  of  the  community 
which  supports  the  local  newspapers  expressing 
it  and  is  not  shared  by  the  much  more  influential 
suburban  population  of  the  Northeastern  part  of 
the  State,  is  open  to  doubt.  It  seems  to  be  the 
prevalent  opinion,  however,  and  it  ought  to  be 
generally  made  known  that  until  this  opinion  is 
materially  altered  the  progress  of  grade-crossing 
.elimination  will  be  distressingly  slow.  There  is 
nothing  equitable  about  forcing  all  the  expense 
of  eliminating  these  crossings  upon  the  railways, 
for  in  many  cases  they  have  been  made  by  local 
public  authorities  against  the  desire  of  the  com- 
panies, and  in  other  cases  they  are  the  result  of 
the  development  of  a  town  which  has  been  made 
possible  only  by  the  service  given  by  the  rail- 
ways. In  Massachusetts,  where  more  work  of 
this  nature  has  been  done  than  elsewhere,  only 
6s  per  cent,  of  its  cost  is  charged  to  the  rail- 
ways; New  York  and  Ohio  charge  50  per  cent, 
to  the  companies,  and  Connecticut  and  Rhode 
Island  have  also  made  provision  for  a  distribu- 


tion of  a  part  of  the  expense  among  public  bodies. 
There  is  the  more  reason  for  hoping^  that  the 
equitable  practice  of  other  States  may  soon  be 
introduced  in  New  Jersey  for  the  reason  that 
before  long  the  electrical  operation  of  surburban 
trains  into  the  terminals  on  the  Jersey  side  of 
the  North  River  will  become  necessary  in  order 
to  handle  the  greatly  increasing  passenger  traffic, 
and  the  adoption  of  electrical  operation  must 
wait  upon  the  elimination  of  grade  crossings.  It 
would  be  far  better  for  the  traveling  public, 
which  forms  by  far  the  most  important  part  of 
the  population  of  Northeastern  New  Jersey,  to 
bring  about  something  like  the  Massachusetts 
system  of  apportioning  the  expense  of  grade- 
crossing  elimination  than  to  continue  to  obstruct 
railway  work,  which  is  directly  in  its  own  inter- 
ests, by  fostering  a  sentiment  not  based  on  jus- 
tice and  equity,  but  dug  up  from  the  wording  of 
old  charters  granted  in  the  days  when  a  mail 
coach  could  give  a  railway  train  a  good  stiff 
race.  The  problem  is  one  of  present  necessities 
and  not  a  subject  for  library  research  into  ancient 
legislation  and  the  opportunities  for  legal  hair- 
splitting. 


Rejecting  Low  Bids. 

It  is  quite  a  common  impression  that  in  com- 
petitive bidding  for  municipal  contracts  the  award 
should  be  made  to  the  lowest  bidder,  or  at  least 
that  it  should  be  so  made  unless  there  is  glar- 
ing lack  of  responsibility.  There  are,  however, 
many  cases  in  which  the  statute  governing 
awards  not  only  does  not  require  the  contract 
to  go  to  the  lowest  bidder,  but  distinctly  charges 
the  awarding  power  to  select  such  a  respon- 
sible bidder  as  will  execute  the  contract  to  the 
greatest  advantage  of  the  municipality.  The  City 
of  New  York  is  a  marked  instance  of  this  kind. 
Two  of  its  boards  at  least,  one  the  Aqueduct 
Commission  and  the  other  the  Board  of  Water 
Supply,  act  under  statutes  giving  them  a  wide 
latitude  in  the  award  of  their  contracts,  but  lay- 
ing upon  both  those  bodies  a  far  heavier  obli- 
gation and  a  duty  of  far  graver  responsibility 
than  if  they  were  rigidly  bound  to  award  their 
contracts  to  the  lowest  bidders.  As  the  matter 
stands,  both  the  Aqueduct  Commission  and  the 
Board  of  Water  Supply  must  consider  seriously 
whether  they  are  properly  discharging  their  duties 
in  awarding  any  competitive  contract  to  the  low- 
est bidder.  In  other  words  they  must  scrutinize 
most  thoroughly  and  carefully  every  feature  of 
tenders  made  to  them  for  constructing  the  pub- 
lic works  under  their  charge,  and  determine,  in 
view  of  all  the  considerations  involved,  which 
offer  they  will  accept.  The  laws  governing  their 
action  do  not  even  direct  them  to  make  the 
award  to  the  lowest  responsible  bidder.  It  is 
difficult  to  conceive  of  graver  responsibilities 
placed  upon  public  officials  in  rendermg  such  a 
kind  of  service.  A  political  commissioner  might 
consider  these  conditions  admirably  adapted  to 
serve  his  puprose,  in  favoring  his  friends,  but 
a  conscientious  officer  will  realize  that  his  action 
under  such  circumstances  must  be  guided  by  the 
most  scrupulous  regard  for  the  public  trust  im- 
posed upon  him. 

Some  rather  unusual  experiences  in  connec- 
tion with  the  contracts  under  the  Aqueduct  Com- 
mission and  Board  of  Water  Supply  have  lately 
been  observed.  It  will  be  remembered  that  the 
former  body  awarded  the  contract  for  the  Cross 
River  dam  to  the  highest  bidder  but  one,  out 
of  five,  while  the  contract  for  the  Croton  Falls 
Dam  went  to  the  bidder  next  higher  than  th.; 
lowest,  both  awards  being  in  accordance  with 
the  recommendations  of  the  chief  engineer.  The 
first  of  these  instances  was  so  unusual  as  to  re- 
ceive approving  editorial  comment  in  this  jour- 
nal. The  wisdom  of  the  recommendations  of 
the  engineering  organizations  of  both  the  Aque- 
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duct  Commission  and  the  Finance  Department  of 
the  City  of  New  York  has  been  shown  by  ths 
present  practical  completion  of  the  Cross  River 
dam  within  the  prescribed  contract  time,  in  spite 
of  serious  legal  delays  for  which  the  contractor 
was  in  no  way  responsible.  This  is  probably  the 
first  instahce  of  the  completion  on  contract  time 
of  any  great  public  work  in  the  history  of  the 
City  of  New  York,  or  at  any  rate  for  so  long 
a  period  that  "the  memory  of  man  runneth  not 
to  the  contrary." 

The  result  of  the  bidding  for  the  main  dams 
of  the   Ashokan   reservoir  apparently  placed  the 
Board  of  Water  Supply  in  much  the  same  con- 
dition  which  confronted   the  Aqueduct  Commis- 
sion when  the  tenders  for  the  Cross  River  da.n 
were  opened,  with  the  additional  complication  of 
an  amount  of  public  money  several  times  larger 
being  involved.     As  has  already  been  announced 
in  The  Engineering  Record  there  were  five  re- 
sponsible bidders  for  this  work,  the  tenders  vary- 
ing from   a   little   above  ten   millions   to  a  little 
below  fifteen  millions,  the  extreme  difference  be- 
ing  nearly   fifty   per   cent,    of   the   smaller   sum. 
The  Engineer's  estimate  of  the  cost  of  this  work 
is  reported  to  be  about  two  and  a  half  millions 
above  the  lowest  bid.     In  other  words  the  latter 
was  probably  somewhat  under  the  actual  cost  of 
the   work,   assuming   that   all   the   exigencies   in- 
evitably developing  in  connection  with  such  opera- 
tions are  reasonably   favorable.     When  it  is   re- 
membered that  such  exigencies  are  on  the  whole 
practically  certain  to  be  unfavorable,  there  is  the 
same   practical   certainty   of   a   material   loss    re- 
sulting to  the  contractor  who  should  attempt  to 
.  execute  the  contract  at  the  lowest  bid.    The  next 
highest  bid  was  about  $2,300,000  above  the  low- 
est.     The    serious    question    arose    whether    the 
Board  of  Water  Supply  should  award  this  large 
contract   at   a   price   below   cost,   even   to  parties 
entirely  responsible. 

In  the  first  place,  as  is  well  known,  it  is  not 
only  desirable  but  absolutely  imperative  to  bring 
the  Catskill  water  to  the  City  of  New  York  in 
the  shortest  possible  time.    No  person  experienced 
in  the  execution  of  contracts  for  the  public  works 
of  this  city  can  suppose  for  a  moment  that  that 
imperative  condition  would  even  be  approximately 
fulfilled  by  any  contractor  losing  money  in  doing 
it.     No  matter   how   responsible   he  may  be  the 
work  would  lag  and  lag  seriously  when  its  prose- 
cution incurs  a  loss.     Further  than  this,  experi- 
ence has  shown  with  equal  certainty  that  a  losing 
contractor  will  use  every  means  within  his  power 
to  recoup  such  losses.     Every  contract  furnishes 
opportunities    for    such    efforts,    and    the    larger 
the  contract  and  the  more  powerful  the  contrac- 
tor,   the   more   those   efforts   will   be   made,   and 
the  greater  will   be  the   success  attending  them. 
The  final   results,  therefore,  would  be  a  greatly 
tlelayed   completion   of   the    work   with   costs   so 
greatly    increased    over    the    contract    price    as 
easily   to   overcome    the    difference    between   the 
original    bid    and    that   next    above    it.      At   the 
present   time    heavy   judgments   against   the   city 
have  been  secured  by  contractors  under  precisely 
the  conditions  outlined  above  and  this  case  would 
certainly   be   added    to   those   by   any   contractor 
doing  the  Ashokan  work  at  a  loss. 

The  statute  governing  the  Board  of  Water 
Supply  is  absolutely  clear  in  requiring  its  mem- 
bers to  act  in  the  best  interests  of  the  city  largely 
independently  of  the  prices  bid, .  and  there  are 
already  exact  and  weighty  precedents  for  their 
guidance.  The  Board  of  Water  Supply  could 
not  have  rendered  a  better  service  to  the  city 
or  more  wisely  have  discharged  its  resopnsibili- 
ties  than  by  awarding  the  contract  for  the  Asho- 
kan dams  to  responsible  contractors  of  experience 
in  this  line  of  work,  as  reported  in  this  issue 
of  The  Engineering  Record  at  a  price  which, 
with  good  management,  will  yield  a  fair  profit, 
even  at  an  apparent  sacrifice  of  $2,300,000  by 
rejecting  the  lowest  bid. 
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The  Use  of  Streets  by  interurban  electric 
cars  m  Indianapolis  was  recently  considered  by 
the  Indiana  Supreme  Court  in  Kinsey  v.  Union 
I  raction  Co.  The  decision  was  one  of  the  most 
volumnious  ever  handed  down  by  that  court,  but 
Its  most  interesting  feature  to  city  engineers  is 
summed  up  as  follows  in  81  N.  E.  Rep.,  922: 
"A  street  railway  company  operating  on  a  city 
street,  for  the  carriage  of  freight  and  passen- 
gers, mterurban  trains  of  three  cars,  each  60  ft. 
m  length,  at  a  rate  of  20  to  30  miles  an  hour, 
thereby  rendering  the  use  of  the  street  dangerous 
and  causing  the  house  of  an  abutting  owner  60 
ft.  from  the  track  to  shake  so  as  to  cause  the 
plastering  and  ceilings  and  the  pictures  on  the 
walls  to  fall,  and  to  disturb  the  comfort  of  the 
owner  and  his  family  occupying  the  house,  is 
liable  to  the  abutting  owner  for  the  special 
damages  sustained,  the  operation  of  its  cars  in 
such  a  manner  by  a  street  railway  being  unlaw- 
ful and  unjustifiable." 


The  Chicago  &  Alton  change  of  ownership 
has  been  inevitable  for  some  time,  although  just 
who  would  take  the  property  has  been  in  doubt. 
Its  ownership  by  the  Rock  Island  has  been  pos- 
sible just  sD  long  as  the  Government  refused  to 
let  it  come  within  the  scope  of  its  official  knowl- 
edge,   for   the    Rock   Island   and   the    Alton   are 
competing   lines   and   one   could   not  acquire   the 
other    without   running    into    legal    complications 
and  dangers  that  are  not  gratifying  to  the  stock- 
holders    The   line   has    been    purchased   by    the 
Toledo,  St.  Louis  &  Western  R.  R.,  better  known 
as  the  Clover  Leaf  road,  and  the  companies  as- 
sociated with  it  under  the  control  of  Mr.  Edwin 
Hawley,    namely,    the    Minneapolis    &    St.    Louis 
R.    R..  and  the   Iowa   Central   R.   R.     With   the 
Alton,  a  system   is  thus   formed   with  something 
over  3,000  miles  in  the  best  part  of  the  Central 
States,  reaching  over  its  own  lines  into  Chicago, 
St.  Louis,  Kansas  City,  Minneapolis,  Des  Moines, 
Toledo  and  Detroit.     It  is  a  system  that  can  be 
developed  into  a  very  strong  competitor  for  busi- 
ness between  Chicago  and  Kansas  City  and  west- 
ern points,  while  its  local  business  in  some  sec- 
tions will  always  remain  large.     The  purchase  is 
not  yet  definitely  closed,   for  the  Hawley  inter- 
ests do  not  care  to  buy  a  law  suit,  such   as   is 
possible    until   the    Government    definitely    deter- 
mines   whether   it   will   take    action    against   the 
Alton  in  connection  with  the  rebates   which  re- 
sulted   in    the    $29,000,000   fine    imposed    on    the 
Standard  Oil  Co.    It  will  undoubtedly  be  a  good 
thing  for  shippers  and  travelers  to  have  the  deal 
carried   out,   for   it   is   much   easier   to   do   busi- 
ness with  a  large  system  capably  managed  than 
with  a  number  of  short  independent  lines. 


Professional  Ethics  are  now  receiving  the 
attention  of  the  American  Bar  Association,  in 
some  respects  the  most  irtfJuential  professional 
organization  in  the  country,  and  it  is  reasonable 
to  expect  important  results  from  its  deliberations. 
At  present  there  are  codes  in  force  in  Alabama, 
Colorado,  Georgia,  Kentucky,  Maryland,  Michi- 
gan, Missouri,  North  Carolina,  West  Virginia, 
Wisconsin  and  Virginia.  Eight  canons  of  pro- 
fessional conduct  are  incorporated  in  the  charter 
of  the  Louisiana  Bar  Association  and  the  oath 
administered  to  lawyers  admitted  to  the  bar  in 
the  State  of  Washington  contains  a  brief  outline 
of  professional  duty.  A  committee  representing 
all  sections  of  the  country  has  been  investigating 
the  subject  and  at  the  meeting  of  the  Ameri- 
can Bar  Association  on  Tuesday  of  this  week, 
it  presented  a  rough  draft  of  a  proposed  code 
in  order  that  all  interested  in  the  subject  may 
have  an  opportunity  of  sending  their  views  to 
the  committee.  The  adoption  of  such  a  code  is 
deemed  to  presage  such  important  effects  on  the 
development  of  the  legal  profession  that  the  com- 


221 

mittee  believes  it  should  be  done  only  after  ma- 
ture and  careful  deliberaUon,  and  much  fuller 
consideration  than  can  be  given  jt  at  an  annual 
meeting.  This  wise  recommendation  and  cautious 
procedure  is  recommended  to  those  who  are  in- 
terested in  the  subject  of  professional  ethic* 
among  engineers,  a  class  which  must  eventually 
come  to  some  code,  although  there  does  not 
seem  at  present  to  be  any  early  prospect  of  the 
adoption  of  such  canons.  If  those  who  feel 
the  need  of  a  code  were  to  act  with  the  delib- 
eration and  the  regard  for  all  criticism  which 
mark  the  work  of  the  American  Bar  Associa- 
tion's committee,  there  would  probably  be  a  bet- 
ter chance  of  securing  an  engineering  code  that 
would  be  of  real  use  as  a  stimulus  to  higher 
professional  conduct. 

The  London  Water-Works,  which  have  been 
under  public  ownership  for  about  three  years, 
now  supply  a  population  of  about  6,800,00a 
Part  of  the  people  living  outside  the  administra- 
tive County  of  London  doubtless  obtain  water 
from  private  wells  or  other  sources,  for  the  av-, 
erage  daily  consumption  of  the  public  supply  is' 
only  261,600,000  gal.,  or  38  gal.  per  capita.  About 
one-quarter  of  the  supply  is  ground  water  and 
the  remainder  is  from  the  Lea  and  Thames. 
As  a'  result  of  centralized  public  ownership,  the 
various  districts  formerly  served  by  independent 
companies  have  been  coupled  together,  so  that 
any  extraordinary  conditions  in  one  district  can 
be  met  by  drawing  on  the  resources  of  others. 
As  a  result  of  these  new  connections  there  has 
been  a  great  increase  in  the  quantity  of  water 
taken  from  the  Thames  for  two  districts.  These 
results  have  led  to  hearty  approval  of  the  man- 
agement of  the  works  by  those  usually  oppos- 
ing municipal  ownership. 

Forest  Planting  in  the  northeastern  states  is 
receiving    particular     encouragement     from     the 
Forest  Service  of  the  Department  of  Agriculture, 
for  large  areas  in  this  section  of  the  country  are 
fit  for  forest  growth  only  and  from  an  economic 
standpoint  it  is  important  for  these  lands  to  be 
put   into   a   state  of  productiveness.     There   are 
large   lumbered   areas   on   which   successive  fires 
have  destroyed  all  young  trees  of  valuable  species, 
and  inferior  trees  have  sprung  up.    While  this  land 
is  worthless  in  its  present  condition,  forest  plant- 
ing will  bring  it  into  a  useful  state  where  ade- 
quate   protection    against    fire   can    be    provided. 
There  are  also  large  tracts,  once  cleared  for  farm- 
ing, but  since  abandoned  on  account  of  loss  of  fer- 
tility or  through  the  greater  attractiveness  of  cities 
to  their  owners.    In  places  these  abandoned  farms 
are  now  covered  with  white  pine,  but  this  crop 
is  being  removed  rapidly  and  little  reproduction 
will  follow,  owing  to  the  absence  of  seed  trees. 
Such  lands  offer  exceptionally  fine  opportunities 
for    forest    work,    owing    to    their    nearness    to 
markets  and  freedom  from  brush.    There  are  also 
large   barren   sand   plains   in   the   New   England 
states   and   New   Jersey  which  cannot   be   culti- 
vated,  but    will    support   in    many   cases    a    fair 
growth  of  white  pine  or  other  species   of  pine. 
The  high  price  of  good  timber,  which  is  sure  to 
steadily  increase,  coupled  with  the  presence  of  these 
lands  near  good  markets,  should  be  an  incentive 
to  take  forestry  up  earnestly.    It  will  accordingly 
be  strange  if  far-sighted  men  with  enough  capital 
to  undertake  the  work  do  not  take  advantage  of 
the    opportunities    afforded    in    the    northeastern 
states  to  make  an  investment  which  is  likely  to 
bring  in  a  good  revenue  and  also  furnish  an  op- 
portunity of  supervising  about  the  most  interesting 
outdoor  work  that  can  be  undertaken.     From  a 
purely  engineering  point  of  view,  it  is  to  be  hoped 
that  the  suggestions  of  the  Forest  Service  will  be 
put  into  immediate  practice,  in  order  that  the  local 
timber  supply  may  be  increased  instead  of  con- 
siderably depleted. 
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THE  WALNUT  LANE  BRIDGE,  FAIRMOUNT  PARK,  PHILADELPHIA 

A  Desouption  of  the  Methods  Employed  in  Constructing  a  Concrete  Arch  of  233  Feet  Span. 


The  highway  bridge  carrying  Walnut  Lane  over 
Wissahickon  Creek  in  Fairmount  Park.  Philadel- 
phia, is  a  concrete  structure  585  ft  long,  60  ft. 
wide  and  about  150  ft  in  height  above  the  surface 
of  the  water.  The  main  span,  233  ft  long  in  the 
dear,  has  a  rise  of  70  ft.  3  in.,  and  is  flanked  by 
five  full-centered  approach  spans  of  53  ft  The 
main  span  is  the  longest  concrete  arch  in  the 
world  and  the  third  longest  masonry  arch  of  any 
description;  its  general  features  were  illustrated 
in  The  Engineering  Record  of  November  17,  1906. 

It  is  made  with  two  ribs,  each  18  ft.  wide  and 
18  ft  in  the  clear  from  the  bridge  axis.  TJie 
radial  thickness  of  the  ribs  diminishes  from  9^ 
ft.  at  the  skew-back  to  syi  ft  at  the  crown  and 
each  is  made  with  22  long  voussoirs  ^nd  17 
abort  ones,  the  latter  serving  as  keys,  and  all  of 
them  being  cast  in  forms  built  on  the   regular 


ft  wide,  with  its  footing  carried  down  to  offset 
seats  in  the  solid  rock  a  few  feet  below  the  slop- 
ing surface  of  the  ground. 

The  approach  arches  and  their  piers  are  of  or- 
dinary simple  construction,  and,  like  the  main 
arch,  are  made  with  two  separate  ribs  joined  by 
the  continuous  Joadway  (platform.  The  abut- 
ments are  of  solid  concrete  masonry  with  heavy 
cross  sections  to  act  as  retaining  walls  for  the 
embankment  behind  them,  their  faces  are  paneled 
to  give  the  effect  of  piers  for  the  ends  of  the 
approach  arches  above  which  recesses  are  formed 
to  receive  the  spandrel  walls.  The  wing  walls 
are  curved,  the  faces  are  vertical  and  the  rear  is 
offset  to  the  required  thickness,  making,  alto- 
gether a  somewhat  elaborate  construction  of  large 
dimensions,  their  height  being  over  50,  ft.,  and 
the  length  more   than   100   ft.   transverse  to   the 


The  vertical  shear  at  the  skew-back  gives  a 
unit  stress  greater  than  is  allowable  on  plain 
concrete,  and  a  much  higher  value  in  shear  is 
obtained  by  embedding  in  the  concrete  radial  one- 
man  stones.  The  form  of  the  arch  curve  was 
determined  by  and  follows  closely  the  curve  of 
the  line  of  pressure,  which  is  contained  well 
within  the  middle  third  of  the  arch  ring. 

The  footings  of  all  piers  and  abutments  were 
carried  down  in  open  excavation  to  solid  rock, 
which  in  all  cases  was  dry  and  developed  ideally 
rugged  surfaces  in  sound  hard  material  from 
about  S  to  20  ft  below  the  original  surface  of  the 
ground.  The  foundation  pits  were  excavated  by 
hand  and  only  in  a  few  cases  required  any  sheet- 
ing. The  footings  were  built  with  l  :3  -.6  concrete 
and  were  made  solid  to  a  level  above  the  surface 
of  the  ground  where  for  each  pier  they  receive 
two  shafts  carrying  the  separate  arch  ribs.  A 
30-in.  water  main  just  above  the  surface  of  the 
rock  passes  through  all  of  the  foundations  in  a 
line   parallel    to    the   axis   of   the   bridge   and    is 


Walnut  Lane  Bridge  Showing  Voussoir  Scoring. 


arch  lagging.  The  vertical  faces  of  the  voussoirs 
are  scored  1%  in.  deep  in  radial  lines  from  24  in. 
apart  at  the  crown  to  33  in.  apart  at  the  skew- 
back  to  give  them  the  appearance  of  cut  stone 
course  joints  and  the  outer  faces  are  grooved 
with  a  curved  concave  moulding  of  5  in.  radius, 
jtarallel  to  the  soffit,  above  which  the  vertical  face 
projects  2j^  in.  farther  than  it  does  below  it. 

Ten  vertical  transverse  walls  built  up  from  the 
•rcfa  ribs  to  the  level  of  the  crQwn  carry  at  their 
upper  ends  the  20-ft  longitudinal  spandrel  arches, 
the  cornice  and  parapet  and  four  lines  of  longi- 
tudinal spandrel  walls  supporting  the  roadway 
platform.  Transverse  I-beams  6  ft.  apart  are 
•eated  on  the  longitudinal  wall  spanning  each  rib 
and  the  space  between  the  ribs,  and  carry  the 
transverse  floor  arches  9  in.  thick  at  the  crown 
above  which  there  is  a  cinder  concrete  filling  and 
asphalt  roadway.  The  arch  ribs  are  made  with- 
out reinforcement  except  for  three  i-in.  horizon- 
tal transverse  rods  at  the  foot  of  each  transverse 
spandrel  wall  and  six  i-in.  rods  bent  at  right 
angles  to  bond  the  horizontal  seat  for  each  trans- 
verse wall  with  the  rib.  The  transverse  spandrel 
walls  are  reinforced  with  i-in.  horizontal  rods  3 
ft.  apart  vertically. 

The  skew-backs  of  the  main  span  and  the 
vertical  piers  at  the  same  point  are  both  seated 
on  a  common  foundation  58  ft.  2  in.  long  and  29 


axis  of  the  bridge.  The  wings  and  the  faces  are 
reinforced  with  i-in.  horizontal  rods  2  ft.  apart 
vertically,  curved  around  the  corners. 

The  floor  platform  is  uniform  over  the  main 
and  side  arches,  and  the  20-in.  transverse  I-beams 
which  support  it  between  the  arch  ribs  are  spliced 
to  the  is-in.  beams  which  support  it  over  the  arch 
rib  by  horizontal  angles  bolted  to  the  webs  and 
flanges  of  the  beams,  as  shown  in  the  detail. 
The  lower  flanges  of  the  I-beams  are  protected 
with  3-in.  of  concrete  reinforced  by  loops  of  3-16- 
in.  wires,  3  in.  apart,  spaced  by  2  pairs  of  horizon- 
tal transverse  %-\n.  wires.  The  floor  slabs  have 
transverse  expansion  joints  on  the  center  lines  of 
all  the  transverse  spandrel  walls. 

The  bridge  is  proportioned  throughout  for  a 
live  load  consisting  of  100  lb.  per  square  foot  or 
a  concentrated  load  of  forty  tons  on  two  axles 
20  ft.  apart,  the  wheels  6  ft.  apart  on  the  axles, 
and  for  a  wind  pressure  of  50  ib.  per  square  foot 
of  vertical  surface.  The  dead  lead  of  the  center 
span  is  about  26,000  tons,  nearly  one-half  of 
which  is  due  to  the  weight  of  the  arch  ring  alone. 
The  maximum  unit  stress  in  compression  on  ex- 
treme fibres  of  the  arch  at  the  points  of  greatest 
eccentricity  of  the  center  of  pressure  is  soo  lbs. 
per  square  inch,  which  includes  temperature 
stress,  and  the  maximum  total  stress  at  each 
skew-back  is  16,500  tons. 


separated  from  them  by  a  clearance  of  iS  m.  on 
each  side  of  an  arched  passage  with  i-in.  trans- 
verse horizontal  reinforcement  bars  over  the  top. 
The  concrete  was  delivered  in  I -yd.  buckets 
and  after  it  was  placed  derrick  stones  and  stones 
of  a  smaller  size  were  set  in  it  and  joggled  down 
so  as  to  be  thoroughly  bedded  with  a  space  of  at 
least  2  in.  clear  from  all  faces.  In  the  main  arch 
piers  flat  stones  were  used  and  were  laid  normal 
to  the  resultant  thrust  of  the  arch.  In  all  of 
the  other  piers  the  stones  were  bedded  horizon- 
tally and  care  was  taken  to  have  those  placed  at 
the  end  of  each  day's  work  project  about  half 
of  their  height  above  the  surface  of  the  concrete 
so  as  to  form  dowels  bonding  the  concrete  with 
that  to  be  laid  the  next  day. 

Above  the  surface  of  the  ground  the  piers  were 
built  in  ordinary  forms  made  with  2-in.  horizontal 
boards  18  in.  wide,  planed  on  the  inner  face  and 
on  the  edges  and  secured  as  usual  by  vertical  out- 
side studs  with  tie  rods  through  the  upper  ends. 
The  lower  ends  were  secured  by  ^-'m.  bolts  12 
in.  long  with  their  inner  ends  engaging  nuts  and 
washers  permanently  embedded  in  tlie  pier  con- 
crete 8  in.  back  from  the  face. 

Cour.ses  of  concrete  four  boards  deep  were  laid 
daily  and  the  bolts  securing  the  lower  four  boards 
of  the  forms  were  unscrewed  from  their  nuts  and 
taken  out  and  the  boards  removed  and  built  on 
top  and  the  holes  left  in  the  concrete  were  filled 
with  plaster.  Triangular  horizontal  strips  2^  in. 
wide  and  2014  in.  apart  vertically  were  attached  to 
the  inner  faces  of  the  forms  to  produce  course 
joints  in  the  face  of  the  concrete.  On  the  day 
after  the  concrete  was  placed  the  form  boards 
were  removed  and  the  surface  was  scrubbed  with 
a  brush  and  rinsed  with  water,  which  produced 
a  very  uniform  color  and  texture  and  entirely 
removed  all  traces  of  the  form  boards. 

The  centering  for  each  of  the  S3-ft.  arch  ribs 
was  made  with  seven  triangular  wooden  trusses 
4  ft.  apart  on  centers  which  spanned  the  full 
width  of  the  arch  and  were  carried  at  the  spring- 


August  31,  1907. 

ing  fine  on  transverse  horizontal  loxio-in.  yellow 
pine  upper  sills,  supported  by  pairs  of  oak  wedges 
under  each  truss  on  lojfto-in.  lower  sills  scabbed 
to  vertical  loxio-in.  posts  set  on  the  rock  bottom 
adjacent  to  the  mould  for  the  pier  fouijdation. 
The  trusses  were  like  scissors  rafters  with 
straight  lower  chords  made  of  two  spliced  3x12- 
in.  planks  with  zig-zag  bracing  to  the  top  chords 
wJiich  consisted  of  ordinary  scarf  boards  made 
with  two  3xi2-in.  planks  bolted  together.  Forms 
were  built  on  the  lagging  and  loaded  with  stone 
at  the  crown  and  the  arch  rings  were  built  up 
from  both  skew-backs  simultaneously  to  the  crown 
care  being  taken  to  finish  the  work  each  night 
on  radial  planes  parallel  to  the  axis  of  the  arch. 
The  false-work  and  forms  for  each  of  the  S3-ft. 
spans  was  built  by  a  party  of  seven  men  in  about 
four  days  and  the  140  cu.  yd.  of  concrete  in  the 
arch  ring  were  laid  in  one  day.  When  the  con- 
crete was  one  month  old,  the  centers  were  struck 
by  carefully  slacking  the  wedges  and  no  settlement 
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proper  is  232  ft.  long  and  42  ft.  high  and  has 
twenty-one  transverse  bents.  Except  at  the  ends 
the  bents  are  all  two  stories  high  and  all  are  made 
with  ten  vertical  posts  and  two  panels  of  2x9-111. 
X-bracing  in  each  story. 

The  upper  section  of  false-work  30  ft.  wide  has 
its  15  transverse  bents  in  the  same  planes  as  the 
center  bents  of  the  lower  section  of  false-work 
and  each  bent  is  made  with  six  vertical  posts  in 
one,  two,  or  three  stories,  each  with  a  single 
panel  of  X-bracing.  The  ends  of  the  first  story 
caps  are  braced  by  batter  posts  to  the  ends  of 
the  first  story  sills,  thus  giving  an  extended  base 
for  lateral  stability.  False^work  is  braced  longi- 
tudinally by  six  lines  of  double  panel  X-bracing 
and  horizontal  ledgers  in  the  upper  section  of  the 
false-work  and  eight  sets  in  the  lower  section. 

All  X-braces  are  2x9-in.  planks,  the  upper  and 
lower  ledger  pieces  of  each  section  are  4xi2-in. 
and  the  intermediate  ones  are  3x12  in.,  and  all 
other  timber  in  the  false-work  is  loxio-in.  yellow 


Construction  of  First  Rib  of  Main  Arch,  Walnut  Lane 


at  the  crown  could  be  perceived.  No  especial  de- 
lay was  required  before  commencing  the  S3-ft. 
spans  after  the  completion  of  their  piers.  It  was, 
however,  required  that  the  main  piers  should  be 
completed  at  least  30  days  before  commencing  the 
concreting  of  the  main  arch  rib. 

Each  main  arch  rib  with  its  transverse  spandrel 
walls  contains  about  2,400  cu.  yd.  of  concrete  and 
imposes  a  maximum  load  of  about  6,000  tons  on 
the  false-work.  The  application  of  this  great 
load  varies  with  the  changing  condition  of  the 
concrete  as  it  gradually  drys  and  sets  and  de- 
velops different  frictional  resistances  on  the  lag- 
ging. To  provide  for  the  somewhat  indeterminate 
stresses  and  prevent  deflection  the  false-work  was 
made  heavy.  The  upper  part  of  the  false-work 
was  trestled  separately  from  the  lower  part  and 
divided  from  the  latter  by  a  space  for  the  adjust- 
ing wedges.  From  this  line  down  to  a  level  con- 
siderably below  the  skew-backs,  where  it  was 
supported  on  a  steel  and  masonry  sub-structure. 


the  false-work  was  braced  to  form  a  lower  sec- 
tion. "  ■  "' 

The  sub-structure  is  carried  on  concrete  piers 
about  85  ft.  long  and  2  ft.  wide  on  top.  All  of 
them  have  their  footings  carried  down  to  solid 
rock  and  have  their  faces  battered  1:12.  On 
shore  the  rock  is  near  the  surface  of  the  ground 
and  the  heights  of  the  piers  vary  from  2  to  8 
ft.  The  foiu-  piers  in  the  creek  are  about  12  ft. 
high  and  were  built  in  cofferdams  made  with 
cribs  sheeted  inside  and  filled  with  puddle.  Each 
of  the  creek  piers  carries  a  transverse  steel  bent 
50  ft.  long  and  20  ft.  high,  made  with  ten  12-in. 
31  ^-Ib.  vertical  I-beam  posts  bolted  to  top  and 
bottom  pairs  of  horizontal  12-in.  2S-lb.  channels 
forming  caps  and  sills,  between  which  they  were 
X-braced  with  two  sets  of  6x354-in.  angles.  The 
caps  carry  ten  lines  of  24-in.  80-lb.  longitudinal 
I-beams,  the  five  panels  of  which  have  a  total 
length  of  132  ft.,  and  are  supported  at  their  ex- 
tremities   on    the    shore   piers.     The    false-work 


Bridge. 

pine,  except  the  ioxi6-in.  caps  of  the  upper  story 
which  carry  ^xid-in.  and  6xi8-ini- scarf  timbers 
spaced  12  in.  apart  on  centers  and  covered  by 
lYz-'m.  tongue  and  groove  lagging  28  ft.  long, 
planed  on  the  upper  side.  The  falsework. contains 
about  370,000  ft.  b.  m.  of  timber.  Fire  protection  is 
provided  by  a  ij4-in.  water  main  under  75  lb.  city 
pressure,  which  extends  from  end  to  end  of  the 
bridge  and  is  provided  every  50  ft.  with  a  tee 
having  its  outlet  closed  by  a  screwed  nipple  with 
the  outer  ends  flattened  arid  welded.  These  nip- 
ples were  removed  and  streams  were  played  on 
the  false-work,  soaking  it  thoroughly  for  48  hr. 
before  the  keys  were  concreted  between  the  arch 
voussoirs.  At  this  time  the  weather  was  hot  and 
during  the  succeeding  five  weeks  the  timber  dried 
out  so  much  as  to  cause  considerable  shrinkage 
but  not  enough  to  release  the  false-work  from 
the  concrete  arch.  It  is  considered,  however,  that 
the  shrinkage  aflforded  a  very  slow  and  delicate 
diminution  of  the  pressure  and  was  very  desirable 
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in  transferring  the  stresses  from  the  falsework  to 
the  arch  ring.  "■ 

The  steel  sub-structure,  and  the  end  main 
bents  of  the  lower  part  of  the  timber  false- 
work, take  bearing  on  fifty  6-in.  steel  rollers  18  in. 
long,  parallel  to  the  axis  of  the  bridge  which  are 
engaged  on  top  of  the  concrete  piers  between  con- 
tinuous 19  X  ^-in.  top  and  bottom  back  plates. 
While  construction  work  is  in  progress  all  bents 
are  anchor  bolted  to  the  piers  and  the  rollers 
are  immovable. 

A  ladder  and  a  wooden  hand  rail  is  provided 
along  each  edge  of  the  lagging  to  safeguard  the 
men  working  on  the'  false-work,  the  maximum 
height  being  nearly  135  ft.  The  forms  18  ft. 
wide,  about  8  to  11  ft  long  and  5^  to  gii  ft. 
high,  are  built  with  2-in.  tongue  and  groove 
planed  horizontal  boards  set  on  the  lagging  in  the 
positions  indicated  by  the  numbers  showing  the 
seqnetKe  of  construction  of  the  voussoirs.     The 
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tons  each  and  are  seated  on  steep  inclines  the 
workmen  were  distrustful  of  the  frictional  re- 
sistance of  such  as  were  placed  before  the  lower 
ones  and  therefore  could  not  be  supported  by 
■  concrete  struts,  so,  to  inspire  in  them  a  feeling 
of  absolute  security  three  lines  of  ij^-in.  steel 
longitudinal  bars,  curved  parallel  to  the  intrados 
were  bedded  into  the  concrete  at  the  mid  line 
--  of  the  arch  ring  from  the  crown  to  the  quarters 
providing  balanced  anchorage  for  all  the  blocks 
engaged.  The  rods  were  made  in  convenient 
lengths  and  their  overlapping  ends  had  nuts  bear- 
ing on  reaction  plates  in  radial  planes. 

The  1:2:5  concrete  for  the  arch  ring  was  de- 
livered to  the  voussoir  forms  by  the  cableway  in 
four  l-yd.  bottom  dump  Stuebner  steel  buckets, 
which  delivered  it  directly  into  the  voussoir 
moulds  where  it  was  spread  and  spaded  by  two 
ten-men   gangs,   who  also   placed  in   it   one-man 


transverse  faces  of  the  forms  are  in  planes  radial 
to  the  intrados  of  the  arch  and  all  four  sides 
are  made  with  panels  having  transverse  cleats. 
The  inclined  faces  of  the  forms  are  heavily 
braced  by  inclined  struts  to  6xi2-in.  cleats  thor- 
oughly bolted  to  the  lagging. 

Except  at  the  crown  the  surface  of  the  lagging 
is  an  'inclined  plane  of  varying  steepness,  much 
of  it  exceeding  the  angle  of  friction.  In  order 
to  prevent  the  voussoirs  from  slipping  together 
before  the  keys  between  them  are  filled,  sets  of 
three  concrete  struts  were  built  between  adjacent 
voussoirs  and  transmitted  the  dead  load  stresses 
continuously  from  crown  to  skew-backs  after  the 
mould  braces  were  removed.  The  struts  were 
18x24  in.,  15x20  in.,  12x18  in.,  in  three  succes- 
sive keys  from  the  skew-back  up.  When  the  keys 
were  filled  in  the  struts  remained  in  position 
forming  part  of  the  permanent  arch  ring. 

As  some  of  the  voussoirs  weigh  as  much  as  170 
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Conshohocken  flat  stones  with  a  thickness  equal  to 
about  one-fourth  of  their  average  dimension. 
These  stones  were  placed  edgeways  to  the  lagging 
in  radial  planes  as  close  together  as  possible. 
They  were  bedded  in  the  concrete  and  worked 
down  into  it.  The  concrete  was  flushed  against 
the  outer  face  forms  with  hand  mixed  1:2:3 
granolithic  mixture  delivered  in  buckets  to  land- 
ing platforms  just  above  the  voussoirs  from  which 
it  was  lowered  in  coal  buckets  as  required.  The 
one-man  stones  were  delivered  to  the  same  re- 
ceiving platform  by  the  cableway  skips  and  packed 
in  so  closely  as  to  form  about  40  per  cent,  of  the 
volume  of  the  arch  ring.  Work  was  maintained 
continuously  on  each  pair  of  voussoirs  from  the 
time  they  were  started  until  completed,  days  be- 
ing from  8  to  14  hr.  long.  The  corresponding 
voussoirs  on  the  opposite  sides  of  the  crown  were 
always  made  simultaneously  in  order  to  load  the 
false-work  systematically,  and  about  3  weeks  were 
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required  for  making  all  of  the  voussoirs  of  the 
first  rib. 

The  deflection,  settlement  and  expansion  of  the 
false-work  was  considered  merely  moderate.  At 
the  haunches  it  was  noticed  that  as  the  successive 
voussoirs  were  concreted,  the  lagging  sprung  clear 
of  the  skew-back  -voissours  making  a  clearance  of 
perhaps  i-i6-in.  with  them.  Vertical  wooden 
gauge  rods  were  suspended  from  the  false-work 
in  four  places  with  their  lower  ends  registering 
with  stakes  in  the  ground  and  the  middle  one 
showed  a  settlement  of  13-16  in.  at  the  crown 
due  to  the  weight  of  the  first  pair  of  voussoirs 
which  were  placed  at  the  crown.  Levels  were 
taken  daily  on  the  top  of  the  false-work  and  the 
ultimate  total  deflection  of  the  false-work  at  the 
crown  when  all  voussoirs  were  placed  was  2  in. 
The  voussoirs  were  always  stripped  when  they 
were  one  day  old  and  scrubbed  on  the  faces. 
"When  the  last  voussoir  of  the  first  rib  was  14 
days  old  and  all  settlement  had  taken  place  in  the 
false-work  and  the  voussoirs  Iiad  fully  shrunk  the 
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the  concrete  commenced  to  set.  When  24  hr.  old 
the  balusters  are  taken  out  of  the  mould  and 
scrubbed  and  are  then  immersed  in  water  where 
they  are  kept  for  one  week.  They  develop  a  very 
hard,  smooth  gray  surface  with  sharp  corners  that 
are  not  inclined  to  crack  or  chip  and  which  re- 
semble handsome  cut  stone  work.  The  reinforced 
concrete  hand  rail  will  be  cast  in  position  on  top 
of  the  balusters  in  lengths  of  about  22  ft.  with 
expansion  joints  between  the  ends  of  the  rail  and 
the  balustrade  piers  filled  with  asbestos  felt,  a 
device  which  has  proved  effective  in  preventing 
crushing  and  distortion  of  similar  hand  rails  in 
other  bridges  built  by  the  same  designer. 

The  contractor's  plant  has  been  establised  at 
grade  near  the  Roxborough  end  of  the  bridge 
and  comprises  office,  repair  shop,  carpenter  and 
smith  shops,  storehouse,  storage  bins,  concrete 
plant,  stables,  derricks  and  a  cableway.  Trap  rock 
broken  to  pass  a  J^-in.  screen  and  be  rejected  by 
a  J4-in.  screen  is  delivered  by  15  teams,  each 
averaging  7  trips  daily  and  hauling  it  \'A  miles 


First  Rib  of  Main  Arch  after  Removal  of  False  Work,  Walnut  Lane  Bridge. 


17  keys  were  concreted  as  nearly  simultaneously 
as  posible.  Thirty  days  later  the  centering  was 
struck  by  slacking  the  wedges.  This  operation 
was  commenced  at  the  middle  and  progressed  to- 
wards each  end.  Eight  men  with  sledges  lowered 
the  false-work  sufliciently  to  free  the  arch  in  six 
hours.  This  was  very  successfully  accomplished 
and  caused  a  further  settlement  of  only  yi  in. 
of  the  concrete  at  the  crown  of  the  arch. 

After  the  false-work  was  clear  of  the  first  arch 
rib  the  achor  bolts  connecting  the  transverse  bents 
to  the  concrete  false-work  piers  were  removed,  a 
35-ton  ball-bearing  ratchet  jack  was  set  horizon- 
tally against  the  rear  end  of  the  bottom  sill  of 
each  transverse  bent  of  the  false-work  or  sub- 
structure and  reacted  against  blocking  secured  by 
the  anchor  blocks  in  the  concrete  piers.  The  jacks 
were  simultaneously  operated  by  two  men  each 
and  pushed  the  falsework  and  sub-structure,  hav- 
ing an  estimated  weight  of  900  tons  forward  on 


the  rollers  34  ft.  in  three  days.  The  voussoirs  were 
anchor  bolted  to  the  concrete  piers  as  at  first 
and  the  upper  and  lower  sections  of  false-work 
were  raised  on  the  wedges  on  both  sides  until 
the  lagging  was  af  the  required  position  for  the 
second  arch  rib  and  the  concrete  was  carried  on 
as  for  the  first  rib. 

All  parts  of  the  structure  are  concreted  in  place 
except  the  884  balusters.  The  latter,  about  23  in. 
long  and  10  in.  square  are  cast  vertically  in  cast- 
iron  molds  at  the  rate  of  20  daily  by  a  gang  of 
5  men.  The  bottom  is  recessed  to  engage  a  pro- 
jection in  the  coping  to  which  it  is  bonded  with  a 
vertical  steel  dowel.  At  first  considerable  diffi- 
culty was  occasioned  by  cracks  appearing  just 
under  the  upper  fillet.  These  were  thought  to 
be  caused  by  the  internal  stresses  caused  by  the 
setting  and  adhesion  of  the  outer  portion  of  the 
baluster  first  and  were  finally  overcome  by  trowel- 
ing down  the  sides  at  the  top  of  the  mould  when 


from  the  railroad  to  a  platform  at  roadway  level 
where  it  is  dumped  through  double  trap  doors 
into  a  200-ton  hopper  bottom  bin.  Sand  is  similar- 
ly received  in  a  loo-ton  bin  adjacent  to  it  and 
both  are  delivered  through  bottom  "ates  to  the 
hopper  over  a  bucket  elevator  driven  by  a  s-h.p. 
Reading  engine.  The  buckets  discharge  on  op- 
posite sides  of  a  partition  into  an  elevated  storage 
bin.  The  bins  deliver  through  ioxi2-in.  horizontal 
steel  gates  to  twin  charging  helpers  with  measur- 
ing strips  on  the  inner  surface  to  gauge  the 
amount  of  material  required  for  different  pro- 
portions of  concrete.  ' 

Portland  cement  stored  in  an  adjacent  house 
with  a  capacity  of  1,500  barrels  is  wheeled  from 
it  to  an  i8-in.  belt  conveyor  which  is  inclined  at 
a  steep  angle  with  the  horizontal  and  is  provided 
with  transverse  wooden  shelves  8  in.  wide  and 
about  24  in.  apart  on  which  the  bags  are  placed 
by  hand.    The  belt  reverses  and  deposits  the  bags 
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on  the  measuring  platform  where  they  are  emptied 
by  hand  into  the  tufxing  hopper.  When  the 
holder  is  filled  the  cement  man  operates  the  levers 
that  control  the  hopper  gate  and  delivers  its  con- 
tents to  a  I -yd.  McKelvey  mixer  below,  a  meas- 
ured quantity  of  water  is  added  from  a  barrel 
and  delivered  through  a  foot  valve  into  the  mixer. 
The  concrete  is  delivered  from  the  mi.xer  into  l- 
yd.  steel  buckets  on  flat  cars  on  a  20-in.  gauge  track 
about  20  ft.  long,  the  ends  of  which  project  about 
5  ft  be>-ond  the  sides  of  the  concrete  tower  and 
clear  of  it  to  enable  the  buckets  to  be  hoisted  by 
the  cable-way  trolley  without  danger  of  swinging 
against  the  tower.  Granite  grits  for  the  i  :2 :3 
granolithic  surface  are  stored  at  ground  level  in  a 
SO-yd.  bin  adjacent  to  the  concrete  mixer  and 
shovelled  from  it  and  is  chuted  to  a  hand  mixing 
platform  in  the  bottom  of  the  bucket  pit  where 
sand  and  cement  are  also  received  and  the  small 
quantity  of  a  mixture  required  is  prepared  and 
delivered  in  buckets  by  the  cable-way. 

The  785-ft.  Lambert  cable-way  is  anchored  at 
the  ends  to  dead  men  made  with  logs  in  the  bot- 
tom of  a  pit  covered  with  a  reaction  platform 
loaded  with  40  tons  of  stone.  All  machinery  is 
operated  by  steam  furnished  by  the  central  power 
plant  in  which  there  are  installed  one  30-h.p.  and 
three  20-h.p.  boilers  for  the  concrete  mixer,  ele- 
vators and  cable-way  machinery.  There  is  also 
a  loxioxio-in.  Ingersoll-Rand  air  compressor, 
driving  pneumatic  hammers  used  for  bush  ham- 
mering the  arch  soflSt.  There  are  four  lo-ton 
derricks  with  60-ft.  booms  which  are  moved  from 
pier  to  pier  and  are  operated  by  three  20-h.p. 
Lidgerwood  engines  and  one  Mundy  engine,  each 
with  an  individual  boiler. 

The  main  quantities  are  I9h!oo  cu.  yd.  of  con- 
crete and  96,000  lb.  of  reinforcement  steel  in  the 
bridge,  6,000  cu.  yd.  of  excavation,  370,000  ft.  B. 
M.  of  yellow  pine  in  the  falsework,  270,000  lb.  of 
steel  in  the  falsework  sub-structure  and  800  cu. 
yd.  of  concrete  in  the  falsework  piers.  Whitehall 
Portland  cement  has  been  used  on  the  work.  The 
contract  price  for  the  finished  bridge  is  $253,551 
and  it  is  required  to  be  finished  in  18  months. 
Excavation  was  commenced  August  i,  1906,  the 
first  concrete  was  laid  September  20,  the  construc- 
tion of  the  falsework  was  commenced  January 
I,  1907,  and  finished  Aj)ril  i.  The  concret- 
ing was  commenced  on  the  first  main  arch  rib 
April  29,  and  finished  June  7,  the  rib  was  swung 
July  22,  jnd  the  centering  was  removed  for  the 
second  rib  August  3.  An  average  force  of  about 
125  men  is  employed  and  the  largest  amount  of 
concrete  laid  in  one  day  was  100  yd. 

Great  care  is  taken  to  execute  the  work  in  the 
best  possible  manner  and  make  it  conform  strictly 
to  specifications,  efforts  in  which  the  contractor  co- 
operates heartily  witJi  the  engineer.  One  inspec- 
tor is  constantly  stationed  at  the  concrete  mixing 
platform  and  one  at  each  concreting  gang.  All 
cement  is  Aampled  at  the  storehouse  and  is  not  used 
until  after  it  has  successfully  pasesd  a  7-day  test. 
Six  inch  concrete  cubes  are  made  as  samples  of 
each  day'i  dork  for  test  in  the  city  laboratory. 
The  bridge  was  designed  and  its  construction  is 
supervised-  by  the  Bureau  -of  Surveys  of  the  City 
of  Philadelphia,  Mr.  George  S.  Webster,  chief  en- 
gineer, and  Mr.  Henry  H.  Quimby,  assistant  engi- 
neer in  charge  of  design  and  construction  of 
bridges.  The  contractors  are  Messrs.  Reilly  & 
Riddle,  the  general  supervision  of  the  work  is 
under  the  personal  direction  of  Mr.  T.  H.  Riddle. 
Mr.  Moriz  Bernstein  is  their  engineer  and  Messrs. 
Chambers  Lattimer  andO.  G.  Hoover  are  assistant 
superintendents. 


The  Brennan  Monorail  Car. 

By    C.    O.    Burge,    M.    Inst.    C.    E. 

Some  years  ago  there  was  an  agitation  for  re- 
ducing the  standard  gauge  in  railway  extension 
in  many  parts  of  the  world,  unfortunately  only 
too  successful  in  many  instances.  This  was  ad- 
vocated on  the  three  principal  grounds  that  (i) 
friction  on  curves  would  be  diminished,  thus  en- 
abling sharper  ones  to  be  used;  (2)  lighter  con- 
struction would  be  made  possible,  and  (3)  dead 
weight  in  proportion  to  paying  load  would  be  re- 
duced. Experience  has  since  proved  that  by  re- 
ducing gauge  the  first  object,  which,  however, 
is  only  really  important  in  hilly  districts,  has  been 
practically  the  only  one  gained,  for  strength  of 
road  bed  construction  does  not  depend  on  the 
distance  apart  of  the  rails,  but  on  the  load  and 
speed,  whether  on  broad  or  narrow  gauge;  and 
lastly,  aside  from  exceptional  cases,  the  loads, 
especially  in  new  countries  with  raw  produce 
of  low  specific  gravity  forming  much  of  the 
freight,  are  more  favorable  to  the  ordinary  gaug- 
ing; that  is  to  say,  if  the  narrower  cars  were 
to  be  loaded  to  their  full  weight-carrying  cap- 
acity, by  wool,  cotton,  cattle  and  similar  light 
freight,  the  height  would  caufa  instability,  while 


A  Railboad  in  Nigebia,  Africa,  will  be  con- 
structed by  the  British  colonial  government  to 
develop  the  resources  of  the  country,  and  in  par- 
ticular to  stimulate  the  cotton  growing  industry. 
The  road  will  be  about  400  miles  long. 


Effect  of  Side  Loading. 

full  loads  as  to  both  weight  and  capacity  can  be, 
in  such  cases,  conveyed  safely  by  the  wider  car. 
Now,  however,  when  Mr.  Brennan,  of  torpedo 
fame,  ingeniously  and  boldly  proposes  to  reduce 
the  gauge  to  zero,  the  first  advantage,  reduction 
of  curve  friction,  is  secured  to  a  very  much  larg- 
er degree;  the  second  object  is  partly  attained, 
and  the  third  very  much  more  so,  for,  through 
the  action  of  the  main  feature  of  the  invention — 
the  gyroscopic  principle — perfect  stability  inde- 
pendent of  width  is  attained  by  the  automatic 
preservation  of  the  position  of  the  center  of  grav- 
ity of  the  car  and  its  load  relatively  to  the  single 
rail  support.  That  the  invention,  notwithstand- 
ing some  obvious  drawbacks  to  which  we  shall 
refer  later,  has  a  good  deal  to  say  for  itself, 
is  shown  by  the  fact  that  the  Indian  government, 
which  makes  its  own  railways  and  has  an  ex- 
perienced consulting  engineering  staff  in  London, 
has,  after  due  inspection,  advanced  £6,000  to  Mr. 
Brennan,  to  assist  him  in  experimental  work. 
When,  therefore,  on  Aug.  10,  the  present  writer, 
with  about  half  a  dozen  other  experts,  visited,  at 
Mr.  Brennan's  courteous  invitation,  his  beautiful 
home  in  Kent,  England,  to  see  further  experi- 
ments with  a  model  car,  he  was  intensely  in- 
terested. 

The  general  principles  of  the  application  of 
gryroscopid  action  in  this  case,  have  already  been 
widely  published,  and  it  is  only  necessary  here 
to  say  that  in  the  5  ft.  9  in.  by  i  ft.  6  in.  model  car, 
two  5-in.  vertical  wheels,  normally  parallel  to 
each  other  and  to  the  length  of  the  car,  are  re- 
volved in  opposite  directions  at  a  speed  of  7,000 
revolutions  per  minute,  this  proceeding  whether 
the  car  is  in  motion  or  not.  This  stability  mech- 
anism occupies  but  little  space  and  is  placed  con- 
cealed under  the  seat  of  the  cab  in  the  front,  the 
weight  being  only  5  per  cent,  of  the  gross  load. 


The  particulars  of  the  automatic  device  by  which 
the  gyroscopes  recover  their  parallelism  after 
the  required  couple  has  been  exerted,  have  not 
been  published  and  are  believed  not  to  be  yet 
perfected,  but  the  effect  is  something  not  far  short 
of  the  miraculous.  The  loading  was  all  heaped 
up  on  one  side  of  the  car,  and  as  each  piece  was 
transferred,  the  vehicle  arose  automatically  on 
that  side,  so  as  to  throw  the  center  of  gravity 
vertically  over  the  rail,  while  when  the  car  was 
tilted  over  by  hand  and  then  released,  it  recov- 
ered its  position  at  once,  showing  how  oscillation 
of  speed  was  dealt  with  by  the  gyroscopic  influ- 
ence. Similarly,  when  the  car  was  put  in  rapid 
motion  over  one  of  the  numerous  sharp  curves  on 
the  model  line,  the  centrifugal  force  generated 
was  at  once  automatically  opposed  by  a  righting 
tendency,  and  the  requisite  cant  inwards,  ordinari- 
ly effected  by  super-elevation,  was  developed.  The 
road  wheels  are  grooved  and  are  fixed  to  a  pair 
of  tandem  two-wheel  bogies,  one  at  each  end, 
pivoted  for  vertical  as  well  as  horizontal  curves 
on  the  track,  so  that  inequalities  in  level  are  not 
much  felt — the  motive  power  for  these,  of  course, 
may  be  that  most  suitable  for  the  service  required. 

The  car  went  round  easily  a  curve  so  sharps 
that  while  the  leading  bogie  had  passed  over  it, 
the  trailing  one  had  not  reached  it,  though  the 
tangents  of  the  curve  were  at  right  angles,  the 
axis  of  the  car  forming  the  chord  of  the  curve  • 
from  springing  to  springing.  In  fact,  the  small 
rigid  wheel  base  of  the  bogie  alone  limits  the 
curvature,  and  mountain  lines  on  this  system 
can  be  constructed  with  a  facility  as  regards 
curves,  gradients,  and  cost  of  works,  to  which 
even  the  narrowest  two-rail  lines  cannot  ap- 
proach, while  the  width  of  the  car,  as  far  as 
stability  is  concerned,  is  unlimited  in  the  one 
case,  and  not  in  the  other.  But  there  is  not  only 
the  practicability  of  negotiating  unusially  sharp, 
curves,  but  the  almost  entire  abolition  of  fric- 
tional  resistance  on  all  of  them,  on  the  mono- 
railway.     So  much  for  curvature. 

As  to  the  second  point,  it  has  been  claimed  that 
inasmuch  as  one  rail  only  is  required,  the  road! 
bed  may  be  lighter,  but  this  is  the  old  fallacy 
of  the  narrow-gauge  advocates,  the  weight  of 
rail  and  bearing  of  tie  being  approximately  regu- 
lated by  the  weight  and  speed  of  the  load  irre- 
spective of  the  number  of  the  rails  or  their  dis- 
tance apart  from  each  other.  We  say  approxi- 
mately, for  the  double  rail  construction  suffers 
under  the  oscillation  arising  from  the  practical 
impossibility  of  keeping  the  two  rails  exactly 
level  transversely.  Hence,  each  rail  has  to  be 
strong  enough  to  bear  more  than  half  the  load, 
with  its  impact,  while  the  single  rail  cannot  have 
any  more  than  the  whole  to  deal  with.  The  same 
considerations  apply,  with  modifications,  to 
bridges,  for  some  sort  of  floor  would  be  necessary 
in  any  case,  and  in  large  structures  wind  stresses 
must  be  provided  for,  so  that  the  usual  width 
could  not  be  much  diminished. 

On  the  whole,  not  much  advantage  would  be 
gained  in  this  system  by  cheapening  cost  of  road- 
bed. 

On  the  third  point,  as  to  economy  in  dead  load- 
ing, it  is  very  clear  that  stability  being  insured 
by  Mr.  Brennan's  apparatus,  the  capability  of 
the  car  as  regards  weight  and  space  can  be  made 
harmonious,  and  the  machine  can  be  thus  worked 
to  its  full  power  in  both  ways.  As  this  result 
is,  on  the  whole,  well  attained  on  the  standard 
and  wider  gauges,  this  particular  advantage  is 
limited  to  countries  where  the  narrower  gauges 
exist. 

Generally,  as  far  as  the  system  can  be  judged 
at  this  stage,  its  chief  scope  will  be  for  lines  in- 
mountainous  countries  in  which  economy  of  con- 
struction through  reduction  of  curvature,  and  of 
traction  thereon,  will  be  great.  The  absence  of 
the  effects  of  the  oscillation  which  limit  velocity 
on   the  two-rail   line  may  be  a   recommendation 
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for  the  adoption  of  the  monorail  for  high  speed 
interurban  service  also. 

Mr.  Brennan  is  now  constructing  a  car  approxi- 
mately eight  times,  in  linear  dimensions,  the  size 
of  the  model,  in  which  he  calculates  that  the 
gyroscopic  speed  will  be  reduced  to  3,000  revolu- 
tions per  minute,  thcmgh  he  states  that  850  is 
enough  to  maintain  stability.  He  has  had  placed 
at  his  service  land  adjoining  his  property  be- 
longing to  the  British  War  Department,  on  which 
to  build  an  experimental  full-size  mono-railway, 
when  the  investigations,  now  being  gone  into  for 
improvement,  will  have  their  full  effect,  possibly 
within  a  year  or  eighteen  months. 
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There  are  certainly  sufficient  possibilities  in 
the  new  invention  to  cause  all  engineers  con- 
cerned in  railway  construction  and  working  to 
await  with  deep  interest,  the  result  of  the  larger 
experiments  which  are  promised. 


A  Tar  and  Feathers  Road. 


Road  improvements  in  Athens,  N.  Y.,  have  not 
found  favor  with  the  conservative  majority  of  its 
people,  and  the  progressive  element  considered 
strong  measures  necessary.  One  morning  the 
center  of  the  town's  leading  thoroughfare  was 
found   planted    with    several    rows   of   cabbages. 
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An  Infiltration  Water-Works  Intake  Under 
the  Ohio  Biver. 


Side  View  of  the   Brennan  Experimental  IVIonorall  Car. 


An  infiltration  water-works  intake  built  of  well 
point  strainers  buried  in  the  sand  bottom  of  the 
Ohio  River,  has  been  in  successful  operation  {or 
nearly  a  year  in  connection  with  the  system  of 
the  Owensboro,  Ky.,  Water- Works  Co.  The  sys- 
tem is  owned  and  operated  by  this  company, 
embracing  a  pumping  station  on  the  bank  of  the 
Ohio  River  and  distribution  mains  from  which 
the  city  of  Owensboro  is  supplied.  The  pumps 
in  the  station  are  in  dry  wells  and  formerly  drew 
water  directly  from  the  river.  While  the  raw 
river  water  is  unsatisfactory  for  domestic  pur- 
poses during  a  large  part  of  the  year,  and  at  cer- 
tain times  it  is  even  dangerous  for  such  uses, 
when  clarified  it  furnishes  a  very  satisfactory 
supply.  Although  the  company  desired  very  much 
to  secure  better  water,  it  preferred  not  to  build 
a  filtration  plant  of  any  type,  or  resort  to  any 
means  of  purification  which  would  require  main- 
tenance and  operating  expenses,  if  a  desirable 
supply  could  be  obtained  by  other  means.  A 
broad,  deep  bar  of  clean  sand  and  fine  gravel 
which  exists  on  the  opposite  side  of  the  river  from 
the  pumping  station,  has  its  surface  kept  com- 
paratively free  of  mud  and  silt  at  all  times  by  the 
current  in  the  river.  After  considerable  investi- 
gation the  decision  was  made  to  build  an  infiltra- 
tion intake  in  this  sand  bar  near  the  line  of  ex- 
treme low  water  in  the  river,  and  to  connect  the 
intake  with  the  station  by  a  suction  main  laid 
in  a  trench  in  the  bed  of  the  river. 

The  suction  main  which  extends  across  the 
river  from  the  pumping  station  to  the  intake  con- 
sists of  20-in.  hub-and-spigot  cast-iron  pipe,  with 
a  flexible  joint  to  each  fourth  12-ft.  length.  This 
main  is  laid  nearly  at  right  angles  to  the  channel 


There  is  no  doubt,  from  the  experience  gained, 
of  the  absolute  perfection  of  the  gyroscopic  action 
while  in  operation,  and  if  the  small  motive  power 
requisite  to  produce  it  happened  to  fail,  the 
gyroscopes,  being  on  ball  bearings  and  working 
in  vacuo,  would  retain  sufficient  momentum  to 
revolve  at  a  high  speed  for  a  long  time,  giving 
ample  opportunity  for  providing  stability  by  other 
means.  But  there  is  the  possible  failure  of  tli; 
gyroscopic  mechanism  itself,  or  of  the  ball  bear- 
ings, unlikely  in  the  latter  case  in  the  absence  of 
crank  or  belt  stresses  as  in  the  case  of  an  ordi- 
nary flywheel,  but  still  a  contingency,  though 
remote.  However,  no  human  contrivance  is  in- 
fallible, and  such  an  occurrence  is  certainly  not 
more  likely  than  that  of  an  axle  breakage,  im- 
possible in  the  mono-rail  car,  which  we  risk  every 
day  and  which  would  equally  lead  to  disaster. 

The  danger  might  be  got  over  by  providing  a 
double  set  of  gyroscopes  for  each  vehicle,  but  this 
of  course  involves  extra  space  being  sacrificed, 
and  extra  cost  in  construction,  the  necessity  of 
one  set  in  each  car  being  sufficiently  objectionable 
in  these  respects.  Trial  on  a  much  more  exten- 
sive scale  will  alone  show  whether  the  undoubted 
advantages  gained  will  not  be  counterbalanced 
wholly  or  partially  by  the  extra  cost  of  construc- 
tion and  maintenance  of  the  gyroscopic  mechan- 
ism. 

The  adoption  of  the  monorail  for  branch  feed- 
ers to  a  main  line  of  the  ordinary  type  anrl 
gauge,  has  one  advantage  over  those  of  narrow 
gauge,  which  latter  system  has  been,  somewhat 
unwisely,  carried  out  in  some  countries,  thus  in- 
Tolving  transhipment,  and  what  is  more,  isolating 
the  branch  rolling  stock.  This  advantage  arises 
from  the  possibility,  with  some  slight,  modifica- 
tions at  stations,  bridges,  tunnels,  etc.,  of  running 
the  monorail  vehicles  over  one  rail  of  the  main 
line,  so  that  transhipment  of  freight,  difficulty  of 
access  to  workshops,  etc.,  inherent  in  the  other 
case  would  be  avoided. 


Laying  Cast   iron   Pipe  in    24-Feet  of  Water   in  the  Ohio  River. 


The  town  council  was  stirred  to  action  and  con- 
sulted a  local  inventor  as  to  what  should  be  done. 
He  decided  that  the  street  had  a  gravel  bottom 
and  by  pouring  tar  on  it  a  good  pavement  would 
result.  He  was  so  confident  in  the  success  of 
the  method  that  he  offered  to  furnish  the  labor 
if  the  council  would  supply  the  tar.  Two  blocks 
were  covered  in  this  way  on  the  first  day,  but 
the  conservatism  of  the  town  revolted  and  the 
next  morning  the  street  was  found  coated  with 
feathers. 


of  the  river  and  connects  at  the  outer  end  through 
a  2oxi6-in.  tee  with  a  i6-in.  cast-iron  pipe  laid 
at  right  angles  to  it  and  in  both  directions  from 
it.  This  i6-in.  pipe  extends  175  ft.  downstream 
and  225  ft.  upstream  from  the  end  of  the  suction 
main.  A  four-way  special  connection,  having  two 
8-in.  and  two  i6-in.  legs,  is  placed  in  the  l6-in. 
pipe  every  50  ft,  starting  25  ft  on  each  side  of 
the  end  of  suction  main.  A  12-ft.  length  of  8-in. 
cast-iron  pipe  is  placed  in  each  8-in.  leg  of  these 
connections,  forming  at  each  50  ft.  two  laterals 
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at  right  angles  to  the  i6-in.  branch  of  the  20-in. 
suction  main.  Flexiblc» joints  are  used  on  the 
8-in.  laterals.  An  8x6-iiL  tee  connection  is  leaded 
into  the  end  of  each  of  the  latter  and  carries  in 
each  6-in.  leg  a  standard  6-in.  No.  8  Cook  well 
point  strainer,  16  ft.  long.  The  thirt)'-six  strain- 
ers thus  provided  are,  therefore,  in  two  rows 
parallel  to  the  i6-in.  branches  from  the  20-in. 
suction  main,  the  two  rows  being  28  ft.  apart  on 
centers  and  the  ends  of  the  strainers  in  the  rows 
18  ft.  apart. 

The  strainers  have  the  usual  slots  at  right 
angles  to  their  axes,  cut  in  them,  the  slots  in  the 
strainers  used  being  0.008  in.  in  width.  The 
whole  system  of  strainers  and  connections  is 
buried  4  ft  7  in.  below  the  natural  surface  of 
the  bar  of  sand  and  fine  gravel,  the  backfill  being 
carried  18  in.  above  that  surface  to  allow  for 
settlement.  A  bed  of  filtering  sand  and  gravel 
60x450  ft.  in  plan  and  4  ft.  7  in.  deep  is  thus 
obtained.  Owing  to  the  location  of  the  sand  bar 
relative  to  the  position  of  thr  river  channel,  and 
to  the  current  over  the  bar,  the  surface  of  the 
latter  is  kept  clean  at  all  times  so  no  trouble  is 
expected  from  the  sand  bed  becoming  filled  with 
silt.  In  fact,  during  the  time  the  system  has  been 
in  service  a  clear,  safe  water  has  been  obtained, 
which  it  is  believed  will  improve  after  the  sand 
over  the  strainers  has  had  an  opportunity  to 
settle.  The  cost  of  operating  the  pumps  in  the 
station  has  been  considerably  reduced  by  the  re- 
moval of  the  sand  from  the  water.  Formerly  the 
pump  plungers  had  to  be  packed  once  a  week, 
but  they  have  been  packed  only  once  since  the 
intake  has  been  in  service  and  are  still  in  good 
condition. 

The  important  feature  of  the  infiltration  intake 
is  its  capacity  to  produce  pure,  clear  water  from 
the  river  at  all  stages  of  the  latter  and  all  con- 
ditions of  the  raw  river  water,  without  expense 
after  the  installation  was  made.  Although  the 
details  of  this  intake  are  a  departure  from  what 
has  been  done  along  these  lines,  they  could  be 
utilized  in  obtaining  a  supply  from  a  river  wher- 
ever a  sand  bed  formation  of  suitable  character 
is  available. 

The  intake  has  an  estimated  capacity  of  12,500,- 
000  gal.  per  day  under  normal  conditions,  some 
allowance  being  made  for  a  reduction  in  capacity. 
The  20-in.  suction  main  is  capable  of  supplying 
5,000,000  gal.  of  water  per  24  hours  under  eco- 
nomical operating  conditions  at  the  pumps.  The 
average  daily  consumption  supplied  by  the  Owens- 
boro  water  system,  however,  is  only  2,500,000  gal., 
so  it  is  believed  the  present  intake  will  furnish  an 
adequate  amoimt  of  water  for  some  time  to  come. 
The  intake  and  suction  main  were  both  laid 
with  the  assistance  of  a  diver,  from  a  scow  on 
the  surface  of  the  river.  The  original  intention 
had  been  to  place  the  intake  48  ft.  toward  the 
shore  from  the  extreme  low  water  line.  Condi- 
tions existing  at  the  time  the  work  was  done 
necessitated  a  change  of  plans,  however,  the  in- 
take being  placed  about  50  ft  off  shore  from  the 
low  water  line.  The  site  of  the  intake  was  ex- 
cavated to  the  desired  depth  with  a  floating 
dipper  dredge.  The  latter  was  also  used  in  open- 
ing up  the  trench  for  the  20-in.  suction  main 
which  was  laid  at  a  minimum  depth  of  2  ft. 
below  the  surface  of  the  river  bed.  On  the 
Kentucky  side  of  the  river  a  ledge  of  sandstone 
»ock  was  encountered  for  a  length  of  150  ft.  in 
making  the  trench  for  the  suction  main.  An  8-in. 
wrought-iron  pipe,  fitted  with  a  sharp  point  and 
heavily  loaded,  was  used  to  break  up  this  rock  by 
dropping  it  from  a  hoisting  block  on  the  scow 
used  in  laying  the  pipe.  The  rock  was  success- 
fully broken  out  in  this  manner  and  was  then 
removed  by  the  dredge. 

All  of  the  work  on  the  suction  main  and  the 
intake  was  carried  on  with  no  small  amount  of 
difficulty.  The  water  was  from  a  minimum  of 
6  to  30  ft.  in  depth  to  a  maximum  of  10  ft.  above 


that  level  during  the  time  the  under-\vater  work 
was  in  progress,  the  current  varying  from  3  to 
6  miles  an  hour  at  different  places.  The  dredging 
work  was  done  with  the  almost  continuous  assist- 
ance of  a  diver  who  worked  at  great  disadvantage 
in  the  deep  water  and  swift  current.  In  the  sec- 
tion of  the  trench  for  the  suction  main  where  rock 
was  encountered,  the  operation  of  the  pointed 
and  weighted  pipe  used  in  breaking  the  rock  was 
done  under  the  direction  of  the  diver,  and  the 
latter  also  directed  the  removal  of  the  rock. 

The  suction  main  and  intake  were  laid  from  a 
24x8o-ft.  scow  carrying  a  guyed  A-frame  at  one 
«nd  and  a  hoisting  engine.  The  suction  main  was 
laid  in  sections  consisting  of  four  12-ft.  lengths 
of  pipe,  extending  from  one  flexible  point  to 
the  next  The  three  hub  and  spigot  joints  be- 
tween the  four  lengths  of  pipe  to  each  section 
were  made  on  the  shore  on  skids.  The  ends  of 
the  section  were  then  blanked  with  wooden  bulk- 
heads to  assist  in  floating  it  when  first  placed 
in  the  water.  After  the  scow  had  been  anchored 
over  the  position  the  section  to  be  laid  was  to 
occupy,  the  section  was  swung  over  its  designated 
site  by  the  derrick  and  lowered  to  place  from  a 
triple  block  on  the  latter.  The  flexible  joints 
between  the  sections  were  then  made  by  the  diver. 

The  intake  pipe  and  strainer  system  was  laid 
in  sections  50  ft  long,  a  flexible  joint  being 
placed  every  fourth  length  of  the  i6-in.  branches 
from  the  suction  main.  These  sections  were 
assembled  on  the  scow  and  lowered  into  place 
from  the  derrick,  after  which  the  strainers  were 
placed  by  the  diver.  High  water  interfered  with 
the  backfilling  over  the  intake,  which  was  finally 
■done  with  a  suction  dredge. 

A  I2xi2x8-ft.  valve  chamber  built  of  concrete 
was  built  at  the  end  of  the  suction  main.  The 
latter  leads  to  a  20-in.  four-way  connection  in 
the  valve  chamber,  a  l6-in.  and  a  20-in.  line 
leading  out  of  two  legs  of  this  connection  to 
the  pumps.  A  20-in.  pipe  extending  to  the  river 
directly  from  the  fourth  leg  of  the  connection 
provides  means  of  obtaining  a  supply  in  case  the 
suction  main  is  out  of  service.  The  valve  cham- 
ber is  just  inshore  from  the  low  water  line  and' 
is  submerged  50  to  60  ft.  during  high  water. 
Sediment  and  drift  are  kept  out  of  the  chamber 
by  a  heavy  timber  cover  well  anchored  to  its  side 
walls.  A  hydraulically-operated  valve,  manipu- 
lated from  the  pumping  station,  is  placed  on  the 
30-in.  emergency  intake  and  one  on  the  20-in. 
pipe  leading  to  the  pumps.  The  usual  arrange- 
ment of  such  valve  chambers  along  the  Ohio 
River,  where  high  water  is  about  70  ft.  above  low 
water  level,  is  to  build  a  tower  over  the  chamber 
to  a  point  well  above  high  water,  this  tower  be- 
ing connected  to  the  shore  by  a  bridge.  The 
submerged  valve  chamber  with  the  hydraulically- 
operated  valve  avoids  such  a  tower  and  bridge 
and  has  been  satisfactory  in  service. 

The  infiltration  intake,  suction  main  and  other 
improvements  to  the  system  were  designed  by 
Mr.  Owen  Ford,  consulting  engineer  of  St.  Louis, 
Mo.,  and  were  installed  under  his  direction.  The 
suction  main  and  intake  were  laid  by  Mr.  Joseph 
G.  Falcon,  of  Evanston,  111.,  who  also  furnished 
the  flexible  pipe  joints  used. 

— ^ 

The  Railways  of  the  World  had  a  total  length 
of  563,772  miles  on  Jan.  i,  1906,  according  to  Ger- 
man statisticians.  Of  this  amount  215,713  miles 
were  in  the  United  States  and  192,248  miles  in 
Europe.  New  construction  during  1905  added 
12,524  miles  to  the  total,  of  which  2,485  miles 
were  in  Europe.  Germany  showed  the  largest 
increase,  building  six  times  more  road  than 
Great  Britain.  Considerable  progress  was  also 
made  in  constructing  railways  in  Africa,  particu- 
larly in  the  German  possessions.  The  compilers 
of  the  statistics  estimate  that  the  entire  capital 
invested  in  the  world's  railroads  amounted  on 
Jan  I,   1906,  to  AS'A  billion  dollars. 


Constructing  a  Sewer  Under  the  Brooklyn 

Subway. 

The  tracks  of  the  Rapid  Transit  R.  R.,  m 
Flatbush  Ave.,  Brooklyn,  will  pass  through  a 
standard  rectangular  reinforced  concrete  four- 
track  subway  to  the  intersection  of  Flatbush 
and  Atlantic  Avenues  where  they  will  enter 
a  station  communicating  with  the  adjacent  Long 
Island  R.  R.  Depot.  At  this  point  a  short  de- 
pressed spur  will  be  built  dropping  under  the 
grade  of  the  main  tracks  and  crossing  them  to 
provide  for  a  future  connection  with  a  subway 
which  may  hereafter  be  built  on  Fourth  Ave. 
At  this  point  a  15-ft.  circular  brick  sewer  com- 
ing down  Hanson  Place,  is  deflected  about  45 
deg.  and  continued  through  Fourth  Ave.,  at  a 
clear  depth  of  about  23  ft.  from  the  surface 
of  the  streets  to  the  top  of  sewer.  The  straight 
portion  on  Fourth  Ave.  is  low  enough  to  pass 
clear  beneath  the  main  tracks  of  the  subway,  but 
is  not  low  enough  to  clear  the  depressed  tracks, 
the  center  lines  of  the  subway  for  the  latter 
and  of  the  sewer  itself  being  about  in  the  same 
horizontal  plane.  As  the  grade  of  the  sewer 
could  not  be  altered  it  was  necessary  to  deflect 
it  for  a  short  distance  to  clear  the  sub-subway 
before  the  construction  of  the  latter  was  com- 
menced. The  new  work  is  very  simple  and  con- 
sists merely  of  a  curved  by-pass  290  ft  long  form- 
ing two  sides  of  a  triangle  corinected  at  both  ends 
with  the  old  sewer  and  permitting  the  intc- 
sected  portion  of  the  old  sewer  to  be  removed 
to  leave  clear  space  for  the  construction  at  the 
same  level  of  the  single  track  depressed  sub- 
way spur  which  will  at  present  terminate  in  the 
triangle  enclosed  by  the  two  sides  of  the  by- 
pass and  the  connecting  center  line  of  the  old 
sewer.  Practically  the  new  construction  and 
the  whole  of  the  by-pass  is  permanent  construc- 
tion and  it  is  built  like  regular  standard  sewer 
work  and  will  not  be  modified  unless  the  de- 
pressed spi;r  is  hereafter  continued  to  connect 
with  a  subway  in  Fourth  Ave.,  in  which  event 
it  will  intersect  the  by-pass  and  it  will  be  nec- 
essary to  cut  off  one  side  of  the  latter  and  con- 
tinue the  other  or  up-stream  side  for  some  dis- 
tance parallel  to  the  subway  through  Fourth 
Ave.,  until  a  point  is  reached  where  the  ascend- 
ing grade  of  the  subway  carries  it  high  enough 
for  a  connection  to  be  made  between  the  by-pass 
and  the  existing  old  sewer,  thus  virtually  lengthen- 
ing the  present  by-pass  as  occasion  may  demand. 
On  this  account  the  angle  of  the  by-pass  where 
such  a  future  extension  may  be  made  is  indi- 
cated by  dotted  lines  in  the  general  plan  and  is 
there  noted  as  a  future  connection. 

In  order  to  maintain  the  grade  of  the  sewer 
and  to  carry  it  through  the  limited  head-room 
under  the  main  subway  it  was  necessary  to  in- 
crease the  cross-sectional  area  by  transforming 
it  from  a  circle  to  a  rectangle  for  a  length  of 
about  172  ft.,  beyond  which  it  resumes  the  regu- 
lar circular  section.  The  change  of  cross  se>; 
tion  at  each  end  is  made  in  a  20-ft  length  of 
concrete  construction  which  enables  the  curved 
surfaces  to  change  smoothly  and  gradually  to 
flat  surfaces.  The  rectangular  cross-section  has 
an  inside  width  and  height  of  15  ft.  and  12  ft., 
respectively,  thus  affording  a  somewhat  increased 
area.  The  invert  and  vertical  side-walls  are  re- 
inforced with  l^-in.  square  rods  6  in.  and  10 
in.  apart  on  centers.  The  rectangular  section 
corresponds  closely  with  that  of  the  depressed 
subway  and  is  built  adjacent  to  it,  resembling 
very  much  a  twin  structure,  both  structures 
pass  underneath  the  tracks  and  station  of  the 
main  subway  and  support  on  their  roof  numer- 
ous of  the  latter  structure.  The  roof  of  the 
sewer  has  a  variable  thickness  and  elevation 
according  to  the  requirements  of  the  structure 
above  and  it  is  formed  with  a  solid  concrete 
slab  from  2  to  3  ft.  in   thickness,  which  is  car- 
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ried  on  I-beams  with  a  depth  of  15  to  20  in.,  and 
a  spacing  of  7^  to  24  in.,  according  to  the 
superimposed  columns  and  other  loads.  Ex- 
cept for  these  irregularities  and  special  fea- 
tures the  sewer  design  is  simple  and  the  prin- 
cipal features  of  interest  are  comprised  in  the 
metliods  adopted  for  constructing  it  and  for 
safeguarding  the  old  sewer  and  maintaining  its 
service  uninterruptedly  during  the  new  work. 

The  sewer  carries  so  much  storm  water  that 
it  is  sometimes  under  pressure  sufficient  to  blow 
off  the  man-hole  covers,   and   it  was  considered 
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altogether  a  system  of  underpining  similar  to 
that  used  by  the  same  contractors  for  the  recti- 
fication of  the  Battery  tunnel  which  has  been 
described  in  several  articles  published  in  these 
columns. 

After  the  completion  of  the  underpining  of  the 
sewer  roof  at  the  upper  end  of  the  by-pass  a 
dam  about  4  ft.  high  was  built  across  the  sewer 
invert  with  bags  of  sand  and  cement,  and 
through  the  bottom  of  it  was  carried  one  end 
of  a  riveted  steel  pipe  3  ft.  in  diameter  and  64 
ft.   long,  serving  as  a  flume  to  carry  the   ordi- 
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removed  and  the  necessary  excavation  made 
and  carefully  sheeted  with  horizontal  boards 
and  vertical  rangers  braced  by  inclined  struts 
to  the  feet  of  the  underpinning  bents.  The  new 
concrete  invert  was  then  built  and  care  was 
taken  to  have  the  reinforement  rods  in  the  side 
wall  project  far  enough  above  the  surface  of 
the  concrete  to  form  4-ft  lap  joints  with  the 
reinforcement  bars  in  the  upper  part  of  the 
sewer.  Alternate  y'A-it.  sections  of  invert  were 
thus  built  for  the  full  length  required  and  after 
the  concrete  was  properly  set  the  roof  arch  was 
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Anchorage  of  Steel   Pipe. 

unsafe  to  demolish  it  completely  in  ordinary 
open  trench.  A  method  was  therefore  devised 
for  reconstructing  the  invert  before  disturbing 
the  roof  arch  at  the  two  points  where  it  unites 
with  the  ends  of  the  by-pass.  Transverse  false- 
work bents  of  loxio-in.  timbers,  15  ft.  apart, 
were  seated  on  the  invert  of  the  old  sewer  and 
supported  a  pair  of  continuous  longitudinal  gir- 
ders 5  ft.  apart  on  centers,  each  of  them  hav- 
ing a  T-shaped  cross-section  made  with  a  20-in. 
I-beam  and  a  is-in.  channel,  both  breaking  joints 
and  spliced  with  cover  plates  bolted  on  the  webs. 
These  girders  carried  upper  transverse  bents 
5  ft.  apart,  made  with  vertical  and  inclined  posts 
supporting  arch-like  transverse  timbers,  carefully 
wedged    against    the    brick    work    and    forming 


Timbering  over  Old  Sewer. 


nary  flow  of  the  sewer.  The  upper  end  of  the 
pipe  was  chained  securely  to  a  I2xi2-in.  trans- 
verse beam  with  the  ends  concreted  into  re- 
cesses cut  in  the  sides  of  the  sewer  to  serve  as 
an  anchor  and  resist  the  tendency  to  displace- 
ment, which  was  found  to  be  considerable.  The 
lower  end  of  the  pipe  emptied  into  the  old  sewer 
through  a  similar  dam,  thus  allowing  the  space 
between  the  two  dams  to  be  pumped  dry  and 
the  inverts  cut  out  and  connected  with  that  of 
the  by-pass. 

At  the  point  where  the  change  in  cross- 
section  of  the  old  sewer  commenced,  just  above 
the  by-pass,  a  7%-it.  length  of  the  old  brick 
invert  was  cut  out  to  a  level  a  little  above  the 
springing  line  on  both  sides,  the  old  brick  work 


carried  from  them  by  means  of  bracing,  react- 
ing against  longitudinal  timbers  with  vertical 
shores  placed  between  the  jack  screws.  The 
transverse  false  work  bents  were  then  shifted  to 
seats  on  the  new  invert  and  the  intermediate 
sections  of  old  inverts  w-ere  replaced  by  new 
inverts  built  in  the  manner  already  described, 
the  remainder  of  the  roof  was  supported  from 
the  side  walls,  transferring  the  roof  weight  en- 
tirely to  the  vertical  shores. 

Several  elevated  railroad  columns  are  located 
over  the  line  of  the  sewer  and  in  order  to  carry 
them  and  provide  clearance  for  the  excavation 
and  construction  below  street  surface,  nine 
6x6-ft  pits  were  sheeted  down  from  the  sur- 
face of  the  street  to  the  top  of  the  sewer  arch 
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%«-hiLh  was  cut  through  and  a  corresponding 
hole  cut  through  the  invert  of  the  sewer  and 
the  excavation  continued  a  little  below  sub- 
grade  of  the  new  sewer.  The  bottom  of  the  ex- 
cavation was  concreted  to  form  part  of  the  foot- 
ings for  the  new  invert  and  receive  a  timber 
grillage  on  which  were  seated  four  I2xi2-in. 
vertical  posts  extending  through  the  sewer  roof 
arch  where  they  were  enclosed  with  concrete 
completely  sealing  the  hole  and  capped  to  re- 
ceive two  I2xi2-in.  timbers  about  22  ft.  long, 
which  reach  to  the  surface  of  the  ground.  Here 
they  were  capped  and  braced  to  receive  one  foot 
of  the  adjustable  A-frame,  described  in  previ- 
ous articles,  for  the  support  of  the  main  trans- 
verse girder  of  the  ^evated  railroad  structure. 
The  Elevated  Railroad  column  remains  sus- 
pended from  the  transverse  girders  after  its 
footing  had  been  removed  tintil  the  new  sewer 
and  subway  above  it  is  constructed  and  a  pier 
built  on  the  I-beam  roof  girders  of  the  latter 
is  ready  to  receive  the  column  pedestal.  A  full 
width  trench  was  then  sheeted  down  in  the  usual 
way  on  the  center  line  of  the  sewer,  the  old 
roof  arch  removed  and  the  new  roof  constructed, 
completing  the  new  sewer. 

The  old  sewer  thus  replaced  was  built  about 
17  years  ago  by  the  Anderson  &  Barr  pilot 
method  with  its  brick  lining  constructed  inside 
a  riveted  steel  shell  with  segments  about  15 
in.  wide  and  3   ft.  long,  made  of  J^-in.  plates 


vide  extra  numerous  and  heavy  rangers  well 
braced  by  cross-struts  and  diagonals.  The  by- 
pass sewer  between  its  connections  with  the  old 
sewer  was  entirely  built  in  open  trench,  the  in- 
vert being  completed  before  the  construction  of 
the  roof  was  commenced.  No  difficulty  was  en- 
countered from  ground  water  and  pumping  was 
only  required  in  cases  where  excessive  storm 
water  was  delivered  by  the  old  sewer  and  flooded 
the  excavation.  All  water  and  gas  mains  and 
other  conduits  encountered  were  supported  from 
beams  and  girders  across  the  top  of  the  open 
cut,  and  no  special  difficulties  except  those  al- 
ready   described    were    encountered    in   the    con- 


molished  to  give  clearance  for  it,  the  remainder 
of  the  old  sewer  remaining  intact  beyond  the 
upper  end  of  the  by-pass.  The  sewer  work  was 
commenced  Oct.  18,  1906,  and  was  completed 
July   IS,  1907. 

The  sewer  work  was  designed  and  its  con- 
struction supervised  by  the  engineering  depart- 
ment of  the  Rapid  Transit  Railroad  Commis- 
sion, Mr.  Geo.  S.  Rice,  chief  engineer;  Mr.  Al- 
fred Craven,  deputy  chief  engineer;  Mr.  Sverre 
Dahm,  general  inspector  of  designs.  Mr.  Amos 
L.  Schaeffer,  division  engineer,  and  Mr.  Thad. 
L.  Wilson,  assistant  engineer,  in  charge  of  work 
The    Rapid    Transit    Subway    Construction    Co., 
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Sub-Subway  and  By-Pass. 

Mr.  George  H.  Pegram,  chief  engineer,  and 
Mr.  Percy  Litchfield,  division  engineer,  are  the 
general  •  contractors.  The  work  was  executed 
as  a  sub-contract  by  Messrs.  Cranford  &  Mc- 
Namee,  Mr.  J.  C.  Meem,  chief  engineer,  and 
Mr.  M.   B.  Loonie,  superintendent. 


Cantilever  Construction  of  the  Wear  Bridge. 


Underpinning  for  Sewer  Roof  and  Temporary  Pipe. 


and  2x3xl4-in.  flange  angles.  These  were  found 
to  be  little  rusted  from  their  long  exposure  to 
the  comparatively  dry  soil  and  many  of  the 
ordinary  wooden  barrel  staves  used  as  poling 
boards  in  the  original  excavation  were  found 
in  perfectly  sound  condition.  There  were,  how- 
ever, many  cavities  unexpectedly  encountered 
in  the  earth  just  above  the  old  sewer,  some  of 
them  having  a  capacity  of  6  cu.  ft  or  more, 
one  of  them  being  so  large  that  two  men  fell 
into  it  up  to  their  waists.  Much  of  the  plank- 
ing used  as  a  cradle  for  the  invert  was  also 
found  perfectly  sound,  although  it  had  not  been 
continuously  saturated. 

"Unusually   heavy    pressures    were    developed 
against  the  sheeting  and  it  was  necessary  to  pro- 


struction  which  involved  about  12,000  cu.  yds. 
of  excavation,  200  cu.  yds.  brickwork  and  1,650 
cu.  yds.  of  concrete  made  with  1-3-4  Portland 
cement,  mixed  on  the  surface  of  the  ground 
and  delivered  where  required  through  8-in.  gal- 
vanized iron  chutes.  The  excavated  material 
was  removed  from  the  trench  in  i-yd.  steel 
buckets  handled  by  a  mast  and  boom  derrick, 
operated  by  a  Lidgerwood  hoisting  engine,  and 
was  dumped  into  wagons  in  the  street  and  into 
cars  provided  by  the  Brooklyn  Rapid  Transit 
Co.,  and  carried  away  as  fast  as  hoisted.  As  a 
matter  of  convenience  part  of  the  depressed 
subway  alongside  of  the  sewer  by-pass  was  built 
at  the  same  time  as  the  latter,  although  inde- 
pendent of  it  and  part  of  the  old  sewer  was  de- 


Two  tracks  of  the  North  Eastern  Ry.  of  Eng- 
land will  shortly  be  carried  over  the  River  Wear 
on  the  upper  platform  of  a  double-track  bridge 
which,  with  its  approaches,  has  about  9,000  tons 
of  steel  in  the  superstructure.  It  includes  a 
330-ft.  clear  channel  span,  85  ft.  above  high 
water,  and  three  200-ft.  approach  spans.  The 
double  inter-section  riveted  trusses  of  the  channel 
span  have  horizontal  bottom  chords  and  curved 
top  cords  and  are  45  ft.  deep  at  the  center.  They 
are  32  ft.  apart  on  centers  and  have  cantilever 
floorbeams  about  64  ft.  long,  with  sidewalks  out- 
side the  trusses  and  a  street  car  track  and  road- 
way between  the  trusses.  The  trusses  have  three 
webs  in  the  top  and  bottom  chords  and  a  center 
rib  in  the  vertical  post.' 

The  work  is  chiefly  interesting  on  account  of 
the  method  of  erecting  the  center  span  as  a  canti- 
lever. The  approach  spans  on  both  sides  were 
first  erected  on  falsework  and  from  their  river 
ends  the  main  span  will  be  built  out  panel  by 
panel,  with  the  bottom  chords  supported  by  guys 
from  the  tops  of  temporary  steel  erection  towers 
weighing  over  600  tons  and  seated  on  the  main 
piers.  A  large  full-width  solid  floor  working 
platform  and  a  smaller  riveting  platform  will  be 
suspended  from  and  travel  on  the  lower  chords. 


The  Baltic-Black  Sea  Canal  scheme  seems 
to  have  improved  in  character,  for  the  U.  S. 
consul  at  Riga  states  that  Mr.  M.  S.  J.  Maxino- 
vitch  of  the  Department  of  Ways  of  Communica- 
tion has  been  orderd  to  prepare  plans  for  this 
route,  long  the  plaything  of  Belgian  promoters. 
It  is  intended  for  use  by  900-ton  barges,  and  in 
its  length  of  1,525  miles  there  will  be  numerous 
locks  and  canalized  river  sections  as  well  as 
strictly  artificial  canals.  The  construction  of  this 
waterway  will  also  permit  a  large  amount  of 
power  to  be  developed  at  several  places  along 
the  Dwina  and  Dnieper  Rivers. 


August  31, 1907. 

The  Water  Purification  and  Softening  Works 
at  New  Orleans,  La. 


In  connection  with  the  extensive  water  works 
now  under  construction  at  New  Orleans,  La.,  two 
plants  for  filtering  and  softening  the  Mississippi 
River  water  are  being  built,  of  40,000,000  and  4,- 
000,000  gal.  nominal  daily  capacity,  respectively. 
They  are  similar  in  their  general  plan  of  construc- 
tion and  operation,  both  being  designed  to  reduce 
the  sulphate  or  permanent  hardness  as  well  as 
the  carbonate  or  temporary  hardness  and  both 
using  mechanical  filters  to  remove  the  precipitates 
resulting  from  the  softening  process.  Sulphate 
of  iron  will  ordinarily  be  used  as  a  coagulant. 

The  larger  plant  will  cover  an  area  about  1,000 
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ft.  of  48-in.  level  pipe  line,  laid  with  its  top  about 
3  ft.  below  low  water  level,  by  low-lift  centri- 
fugal pumps  driven  by  horizontal  compound  con- 
densing engines.  These  pumps  discharge  into 
a  headhouse  through  a  48-in.  cast  iron  main  in 
which  is  a  Venturi  meter.  On  one  side  of  the 
headhouse  are  two  grit  reservoirs  and  on  the 
opposite  side  are  the  two  lime-mixing  basins. 
When  the  river  water  is  very  muddy  it  will  be 
admitted  first  to  the  grit  chambers  where  sub- 
sidence will  remove  the  heavier  suspended  mat- 
ter consisting  of  sand  and  silt.  Each  grit  cham- 
ber has  a  longitudinal  baffle  wall  on  its  center 
line  which  makes  the  water  travel  double  the 
length  of  the  tank.  The  total  capacity  of  the 
grit  chambers  is  equivalent  to  about  one  hour's 


automatically  regulated  in  proportion  to  the  vary- 
ing volumes  of  water  treated  by  the  flow  through 
a  series  of  submerged  orifices.  The  automatic 
controlling  apparatus  throughout  the  plant  is  one 
of  its  distinguishing  characteristics. 

Lime  will  be  added,  not  as  lime  water  but  as 
a  milk  of  lime  containing  about  5  per  cent,  of 
lime  by  weight,  which  will  be  kept  thoroughly 
stirred  by  motor-driven  rakes  and  paddles.  The 
coagulant  department  in  the  headhouse  contain* 
besides  a  storage  room,  three  slaking  tanks  7 
ft.  in  diameter  and  6  ft.  deep,  and  three  milk  of 
lime  tanks,  11  ft.  3  in.  by  11  ft.  by  11  ft.  deep. 
Ventilating  arrangements  are  provided  to  remore 
the  steam  and  lime  dust  from  the  slaking  room. 
Sulphate  of  iron  will  be  prepared  as  solutions 


General  Arrangement  of  Water  Purification  and  Softening  Plant  at  Nevi?  Orleans. 


X  1,350  ft.  It  comprises  a  combined  low-lift  and 
high-lift  pumping  plant ;  two  72x338-ft.  grit  cham- 
bers, 18^  ft.  deep;  two  72x320-ft.  lime-mixing 
reservoirs;  four  coagulating  reservoirs,  each 
about  246x342x12}^  ft.  deep;  ten  3ixS3-ft.  filters; 
and  two  262x31  i-ft.  clear  water  reservoirs,  14 
ft.  deep.  The  various  reservoirs  and  the  filters 
will  be  made  mainly  of  reinforced  concrete  and 
the  buildings  of  brick  and  concrete.  These  struc- 
tures will  be  founded  for  the  most  part  on  piles, 
as  the  average  bearing  power  of  the  ground  at 
New  Orleans  is  only  about  1,200  lb.  per  square 
foot. 

Raw  water  will  be  taken  from  the  river  through 
a  surface  intake,  and  will  be  drawn  through  4,000 


flow.  Returning  to  the  headhouse,  the  some- 
what settled  water  will  pass  through  submerged 
orifices  into  the  lime-mixing  reservoirs,  each  of 
which  is  divided  into  sixteen  longitudinal  pass- 
ages by  seven  vertical  longitudinal  baffle  walls 
and  one  horizontal  baffle  midway  between  the  top 
and  bottom  of  the  reservoir.  At  the  entrance 
to  this  reservoir,  lime  will  be  added  regularly 
to  reduce  the  carbonate  hardness  and  to  assist  in 
the  coagulation.  Soda  when  necessary  for  the 
elimination  of  the  sulphates  will  also  be  applied 
as  the  water  flows  through  this  reservoir,  although 
the  latter  will  not  be  used  save  during  low-water 
stages  in  the  river  when  the  sulphates  are  high. 
The  quantity  of  chemical  solutions  added  will  be 


containing  5  per  cent,  by  weight  in  three  tanks, 
8  ft.  by  10  ft.  6  in.  by  10  ft.  deep.  A  simitar  set 
of  tanks  is  provided  for  the  application  of  soda. 
Compressed  air  will  be  used  for  stirring  the  so- 
lution of  soda  and  sulphate  of  iron.  All  of  the 
tanks  in  the  headhouse  are  of  concrete.  Lead- 
lined  iron  pipe  will  be  used  for  the  sulphate  of 
iron  solutions,  for  the  most  part,  several  connec- 
tions being  of  copper  or  brass.  Iron  or  vitrified 
pipes  will  be  used  for  the  soda  and  lime. 

The  headhouse,  150x50  ft.  and  two  stories-  above 
the  water  level,  will  contain  in  addition  to  the 
coagulant  department  the  main  office  for  the 
purification  works  and  a  suite  of  laboratories.  The 
latter,  four  in  number,  occupy  an  area  of  1,000 
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square  ft.  and  will  constitute  an  important  part 
of  the  plant  from  the  standpoint  of  efficient  and 
economical  operation.  -  Beneath  the  main  floor 
of  the  headhouse  will  be  a  chamber  for  the  sludge 
pumps  and  numerous  compartments  or  waterways 
to  facilitate  the  flow  of  water  to  various  connect- 
ing portions  of  the  plant  in  a  manner  best  suited 
to  the  var>-ing  character  of  river  water. 

The  flow  through  the  lime-mixing  passages  will 
normally  require  about  one  hour  and  the  velocity 
will  be  such  as  to  facilitate  the  solution  of  the 
applied  milk  of  Ume,  the  reaction  of  the  resulting 
lime  water  with  the  river  water,  and  the  thorough 
mixing  of  the  resulting  precipitate  with  the  silt 
and  clay.  The  water  will  then  reach  the  head 
ho;ise  again  and  will  be  passed  into  the  coagulat- 
ing reservoirs,  holding  about  7  hours'  normal  sup- 
ply, where  subsidence  due  to  the  coagulating  effect 
of  the  lime  will  take  place  and  where  sulphate  of 
iron  will  be  added  to  complete  the  coagualtion 
and  to  eliminate  the  caustic  alkalinity.  River 
water  will  also  be  conducted  to  the  coagulating 
reservoirs  to  assist  in  reducing  caustic  alkalinity, 
if  required.  These  reservoirs  are  in  several 
compartments  so  that  the  period  of  subsidence  can 
be  varied  as  desired.  The  treatment  of  the  water 
in  the  grit,  lime-mixing  and  coagulating  reser- 
voirs will  be  a  continuous  process,  the  water  flow- 
ing through  each  compartment  constantly.  From 
the  coagulating  reservoirs  the  water  will  pass 
through  the  headhouse  and  on  to  the  filters. 

The  flow  through  the  filters  will  be  automatical- 
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Section  Showing    Piping    Layout    in    Filters  and    Filter   Gallery    Building. 


ly  regulated  between  fixed  limits,  ranging  from 
a  50  per  cent,  underload  to  a  50  per  cent,  over- 
load. The  normal  daily  yield  per  filter  unit  of 
1,430  sq.  ft.  will  be  4,000,000  gal.  corresponding 
to  a  rate  of  125,000,000  gal.  per  acre  per  day,  or 
about  2  gal.  per  square  foot  per  minute.  By  a 
gradual  change  in  rate  so  that  their  efficiency 
will  not  be  affected,  the  filters  will  tend  to  re- 
spond to  the  demands  of  the  distribution  ptmips, 
filtering  at  a  high  rate  when  the  water  level  in 
the  equalizing  clear  water  reservoir  beneath  the 
filters  is  low  and  at  a  low  rate  when  it  is  high. 
The   equalizing   reservoir    is    directly   connected 


with  the  pump  well,  and  each  filter  can  be  placed 
under  this  form  of  control  or  can  be  set  to  any 
required  rate  regardless  of  the  height  of  water  in 
the  pump  well. 

Other  than  as  regards  their  comparatively  large 
size  of  unit  the  filters  will  be  characterized  chiefly 
by  being  uncovered  and  by  being  washed  with 
water  without  the  aid  of  agitation  of  the  sand 
layers  either  by  compressed  air  or  by  mechanical 
stirrers.  They  are  designed  to  receive  wash  water 
at  a  vertical  velocity  of  30  in.  per  minute.  Wash- 
water  will  be  supplied  from  two  steel  tanks  placed 
beneath   the   roof  of   the   filter   house,   and   into 


which  water  from  the  distribution  system  will  be 
allowed  to  enter  slowly.  Above  the  wash-water 
tanks  wil  be  a  third  tank,  with  suitable  regulating 
valves,  to  receive  the  air  forced  from  the  wash 
water  tanks.  This  air  can  be  compressed  to  about 
60  lb.  pressure  and  will  be  available  with  the  aid 
of  reducing  valves  for  increasing  the  rate  of  flow 
of  water  from  the  wash-water  tanks  to  the  fil- 
ters as  desired. 

To  insure  a  constant  supply  of  water  in  the 
pump  well,  and  a  fairly  uniform  rate  of  filtration, 
the  covered  clear  water  reservoir,  holding  about 
6   hours'    supply,    will    be   pumped    full    at   night 
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The  construction  of  th«se  works  is  in  the  hands 
jOf  the  Sewerage  and  Water  Board  of  New  Or- 
leans, Mr.  Geo.  G.  Earl,  General  Superintendent 
and  Chief  Engineer.    The  purification  plants  were 
designed  by  Mr.  Geo.  G.  Earl,  Messrs.  Geo.  W. 


Section  at  H1. 


Section  at  H2. 


w 


_  "      " V_Ti    (i 


!  ! 
Sectional    Plan   of    Headhouse    Immediately   above   the    Foundations. 


when  the  consumption  is  low.  These  are  connect-  water-tube  boilers  equipped  with  automatic  stok-  Fuller  and  Rudolph  Hering  acting  as  consulting 
ed  to  the  pump  well  by  a  48-in.  pipe  line  in  which  ers.  engineers.  Messrs.  Black  &  Laird,  Ltd.,  New  Or- 
is an  automatic  valve  which  will  open  whenever  The  4,000,000-gal.  plant,  which  in  general  design  leans,  are  the  contractors  for  the  two  plants,  ex- 
the  water  in  the  well  falls  below  a  predetermined  and  operation  is  very  much  like  the  larger  one,  elusive  of  the  pumping  machinery.  Their  bid 
level.  The  water  is  forced  into  the  distribution  is  situated  on  the  west  bank  of  the  river  and  will  was  $1,840,727.30.  The  equipment  of  the  filters 
mains  by  vertical  triple  expansion  crank  and  fly-  serve  the  Algiers  district  with  a  population  of  was  sublet  to  the  Roberts  Mfg.  Co.,  of  Phila- 
wheel   pumping  engines   supplied  with   steam  by  about  20.000,  about  one-fifteenth  of  the  city.  delphia. 
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The  Use  and  the  Abuse  of  Sewage  Pnrifioa- ,j^' 
tion,  Plants.  • 

A  paper  read  before  the  Ohio  Engineering  Society  by 

ICr.  A.  Elliott  Kimberljr,  Special  Assistant  Engineer,  Ohio 

Sute  Board  of  Health. 


The  adequate  protection  of  inland  streams  and 
lakes  from  pollution  by  the  sewage  of  cities  and 
towns  has  become  one  of  the.  great  problems  of 
the  present  day.  From  the  early  nineties  the  ad- 
vance in  knowledge  of  the  art  of  sewage  purifica- 
tion has  been  so  great  that  to-day  as  a  result  of 
research  and  of  experience  gained  by  the  opera- 
tion of  sewage  purification  plants  upon  a  large 
scale,  it  is  generally  considered  practicable  to 
carry  the  purification  of  domestic  sewage  to  such 
A  state  that  the  once  foul  liquid  is  rendered  stable 
.and  no  longer  shows  putrefactive  tendencies.  In 
a  further  discussion  of  the  subject,  which  is  no 
doubt  familiar  to  the  members  of  this  society,  the 
thought  suggested  itself  to  the  speaker,  that  some 
benefit  might  accrue  from  viewing  it  from  the 
standpoint  of  practical  results,  that  is,  with  this 
question  in  mind :  By  the  use  of  the  sewage  plant 
has  there  been  afforded  a  protection  of  rivers 
and  bodies  of  w  ater ;  or  if  not,  what  are  the  causes 
underlying  the  failure  of  the  sewage  purification 
j>lant  to  accomplish  this  end? 

Problem  of  Sewage  Purification. — Shortly  after 
■the  introduction  of  the  water  carriage  system  of 
sewerage  in  1855,  it  began  to  be  recognized  that 
ithe  withdrawal  of  the  liquid  wastes  of  the  com- 
munity from  the  immediate  neighborhood  of  the 
.city  or  town  did  not  entirely  effect  their  satisfac- 
•tory  disposal,  especially  where  such  communities 
were  located  on  the  banks  of  streams  of  small 
flow  subject  to  summer  drought.  During  such 
low  flows,  offensive  odors  would  emanate  from 
the  sludge  deposits  on  the  drying  shores,  affect- 
ing the  health  and  welfare  of  the  inhabitants  of 
the  community  itself  or  of  others  located  below 
upon  the  same  stream.  For  the  benefit  of  the 
community  itself,  or  as  a  result  of  suits  on  the 
part  of  the  lower  riparian  owners,  it  became 
necessary  to  adopt  such  means  for  the  purifica- 
tion of  the  polluting  discharges  that  the  original 
purity  of  the  stream  would  be  restored  to  as 
great  an  extent  as  practicable.  Such,  in  a  general 
«vay,  is  the  case  to-day,  especially  in  inland  cities 
and  towns  located  upon  the  banks  of  small 
streams.  A  dilution  of  from  36  to  45  to  I,  such 
as  is  usually  considered  to  be  sufficient  to  pre- 
vent putrefaction  on  the  part  of  mixed  sewage 
and  river  water,  is  usually  obtainable  only  in  the 
case  of  cities  or  towns  situated  on  the  shores 
of  the  larger  rivers,  hence  in  other  cases  the 
t>roblem  of  the  purification  of  sewage  presents  it- 
self for  consideration. 

As  it  well  known,  the  extent  to  which  it  is 
necessary  to  carry  the  purification  of  domestic 
«ewage  b  governed  largely  by  local  conditions. 
By  this  is  meant  that  according  to  circumstances 
of  flow  of  a  stream,  the  character  of  its  waters 
and  their  subsequent  use  as  a  source  of  water 
«upply,  the  needed  degree  of  purification  of  the 
••ewage  discharged  into  the  stream  may  vary 
within  wide  limits.  Aside  from  the  discharge  of 
fiewage  into  the  sea,  where  after  rough  screening, 
putrefaction  is  overcome  by  processes  of  dilution, 
the  needed  degree  of  purification  of  domestic 
sewage  may  be  said  to  be  governed  by  three  gen- 
.   cral  rules.    These  are  as  follows : 

1.  Where  the  sewage  effluent  is  to  be  dis- 
charged into  running  streams  subject  to  floods 
and  with  a  water  containing  considerable  turbidity 
at  all  seasons  of  the  year,  the  deg^ree  of  purity 
required  need  not  be  more  than  that  of  an  effluent 
which  undiluted  will  do  longer  putrefy  under 
summer  conditions. 

2.  In  streams  the  waters  of  which  are  clear 
except  at  times  of  flood,  the  purification  of  the 

«ewage  should  be  such  as  to  remove  from  it  the 


largest  practicable  quantity  of  suspended  matter, 
so  that  the  visible  purity  of  the  stream  will  not 
be  affected,  the  non-putrefaction  of  the  effluent 
being  taken  as  coincident  with  a  degree  of  puri- 
fication which  will  afford  an  absence  of  all  but 
small  amounts  of  turbidity. 

3.  In  drinking  water  streams,  and  in  certain 
cases  of  sea  discharge  where  shell  fish  layings 
must  be  protected  from  contamination,  the  puri- 
fication of  the  sewage  must  needs  be  carried  out 
to  its  fullest  extent,  and  besides  the  production 
of  a  chemically  stable  effluent,  the  problem  prac- 
tically reduces  itself  to  the  destruction  of  all  the 
disease-producing  bacteria  present  in  the  raw 
sewage,  by  subjecting  the  well-purified  effluent  to 
some  form  of  sterilization  process. 

The  conditions  referred  to  in  the  first  instance 
are  such  as  obtain  quite  generally  in  Ohio  and 
the  Middle  West.  In  practically  all  of  the  plants 
in  operation  in  this  State,  the  attainment  at  all 
times  of  a  non-putrescible  effluent  would  saisfac- 
torily  accomplish  the  purpose  for  which  the  sew- 
age plant  was  installed.  That  is  to  say,  in  this 
section  of  the  country  where  the  glacial  drift  for- 
mation is  absent  and  where  abound  clayey  soils 
subject  to  easy  erosion,  ptactically  all  streams  are 
muddy  throughout  the  year,  and  except  in  a  few 
cases  where  there  is  involved  the  protection  of  a 
water  supply,  the  abatement  of  a  nuisance  from 
the  discharge  of  sewage  into  small  streams  with 
but  low  dilution,  is  readily  effected  by  processes 
of  purification,  depending  upon  the  use  of  filters 
of  coarse  material  operated  at  fairly  high  rates 
and  yielding  effluents,  which,  when  clarified  by 
subsidiary  subsidence,  mixed  with  river  water, 
successfully  pass  tests  for  ultimate  stability. 

In  cases  where  streams  are  of  low  turbidity 
except  in  flood  stages,  processes  of  sewage  puri- 
fication looking  merely  to  the  ultimate  stability 
of  the  effluents  therefrom,  owing  to  the  suspended 
matters  incidental  to  their  effluents,  will  tend  to 
impair  the  general  appearance  of  the  stream,  and 
in  these,  advantage  must  be  taken  of  types  of  puri- 
fication processes  involving  the  use  of  materials 
of  fine  grain  and  operated  at  comparatively  low 
rates.  Such  conditions  are  generally  found  in 
New  England  and  in  some  of  the  States  upon  the 
Atlantic  coast  line,  where,  fortunately,  sandy  areas 
of  suitable  size  and  character  are  usually  avail- 
able, and  under  proper  supervision  and  intelligent 
management,  the  use  of  these  areas  produces 
effluents  of  a  high  degree  of  purity  containing 
but  small  amounts  of  suspended  matters  for  the 
greater  part  of  the  year. 

In  streams  used  subsequently  as  a  source  of 
water  supply,  the  discharge  of  sewage  therein 
must  be  prevented  whenfcver  possible.  Many  in- 
stances are  to  be  found,  however,  of  sewage  dis- 
charge under  such  conditions  as  the  above,  and 
hence  there  becomes  necessary  a  form  of  sewage 
treatment  that  not  only  will  prevent  what  may  be 
called  the  chemical  pollution  of  the  stream,  but 
such  as  will  destroy  all  bacteria  of  pathogenic 
origin  as  well.  As  yet,  but  little  practical  knowl- 
edge has  been  developed  in  this  country  as  to 
the  practicability  of  destroying  the  bacteria  of 
disease  which  the  most  thorough  practical  sewage 
treatment  fails  to  remove.  Considerable  recent 
work,  however,  has  been  done  along  this  line  in 
England  and  in  the  United  States,  and  experi- 
ments have  been  conducted  in  several  places  in 
this  country  looking  to  a  solution  of  this  phase 
of  the  sewage  problem.  A  number  of  disinfectants 
have  been  tried  thus  far,  chief  of  which  may  be 
mentioned:  Lime,  acids,  ozone,  permanganate 
chlorine  as  bleaching  powder  and  also  produced 
electrolitically,  and  copper  sulphate. 

Data  are  yet  too  meagre  to  enable  conclusions  to 
be  drawn  as  to  the  practicability  of  the  disinfec- 
tion of  sewage  effluents,  in  part  as  to  the  most 
efficient  reagent  to  be  employed,  and  in  part  on 
the  grounds  of  cost,  but  with  the  accumulation 


of  evidence  from  experiments  carried  out  up  to 
the  present  time,  it  appears  to  be  quite  generally 
recognized  that  the  day  is  not  far  distant  when 
drinking-water  streams  will  be  rendered  free 
from  pollution  by  sewage  bacteria  of  disease 
origin  by  the  use  of  sterilizing  agents,  before  the 
sewage  effluent  carried  to  a  non-putrescible  state 
by  a  modern  process  of  sewage  purification,  shall 
be  allowed  admission  into  a  stream  used  below 
the  outfall  for  domestic  consumption. 

Ohio  Sewage  Plants. — At  the  present  time  the 
Ohio  plants  comprise  eighteen  municipal,  town 
or  village  plants  and  nineteen  institutional  plants ; 
seven  are  under  construction  and  the  number  of 
proposed  plants  appears  steadily  to  increase. 

The  sewage  plants  in  this  State  embrace  prac- 
tically all  the  principal  methods  of  sewage  treat- 
ment from  simple  clarification  by  the  use  of 
chemicals  followed  by  settling  tanks  (chemical 
precipitation),  a  practice  followed  so  largely  in 
the  earlier  days  of  sewage  treatment,  to  the  mod- 
ern continuous  filter  composed  of  particles  of 
coarse  grain  and  operated  with  settled  sewages  at 
high  rates  of  filtration  per  acre.  In  fact,  within 
about  a  year,  the  city  of  Columbus  will  be  treat- 
ing its  sewage  in  a  plant  which  represents  the 
most  advanced  type  of  sewage  purification  plant, 
wherein  the  screened  sewage,  settled  in  septic 
tanks,  will  be  applied  to  filters  of  coarse  grain 
material  5.0  ft.  in  depth,  the  application  of  the 
sewage  being  effected  by  means  of  nozzles  operat- 
ing under  a  head  of  about  5.0  ft.,  causing  the 
sewage  to  reach  the  filters  in  a  spray  or  in  fine 
drops  similar  in  effect  to  the  action  of  lawn 
sprinklers.  The  Columbus  plant  when  completed 
will  be  the  largest  of  its  type  in  operation  in 
this  country,  as  it  will  comprise  septic  tanks  of 
8,000,000  gal.  capacity,  ten  acres  of  filters  and 
subsidiary  settling  tanks  of  4,000,000  gal.  capacity, 
the  ultimate  capacity  of  the  design  being  20,000,- 
000  gal. 

General  EfUciency  of  Ohio  Plants. — In  view  of 
the  great  variety  of  sewage  purification  treat- 
ments carried  out  in  this  State,  it  is  not  surpris- 
ing that  the  degree  of  purification  obtained  varies 
witljin  very  wide  limits. 

The  older  chemical  precipitation  processes  at 
best  effect  a  clarification  of  the  sewage  with  a 
removal  of  from  50  to  60  per  cent,  of  the  sus- 
pended matters,  but,  of  course,  the  resulting 
effluents  are  highly  putrefactive,  of  foul  odor  and 
require  a  high  dilution  with  river  water  to  pre- 
vent the  rise  of  a  nuisance  along  the  shores  of 
the  streams  into  which  they  are  discharged.  In 
some  instances,  moreover,  the  effluent  appears  to 
be  more  highly  putrescent  after  chemical  treat- 
ment than  before,  due,  it  would  appear,  to  the 
well-known  solutionizing  action  of  lime  in  excess 
upon  suspended  organic  matters. 

In  general,  it  may  be  said  that  the  treatment 
of  sewage  by  chemical  precipitation  alone  will 
probably  be  productive  of  foul  odors  and  ob- 
noxious conditions,  in  addition  to  the  heavy  bur- 
den of  sludge  disposal,  and  in  the  speaker's 
opinion,  the  process,  except  in  rare  cases,  is  to 
be  considered  superseded  by  those  of  more  re- 
cent origin. 

In  the  smaller  plants,  sewage  is  treated  either 
upon  areas  of  sandy  soil,  at  times  also  heavy  with 
clay,  or  upon  sand  filters  of  artificial  construc- 
tion, according  to  the  well-known  process  of  in- 
termittent filtration.  The  variation  in  the  details 
of  a  sewage  plant  of  this  type  is  very  great, 
especially  as  to  the  character  of  the  filtering 
medium,  the  method  of  flooding  the  filters,  the 
amount  of  sewage  applied  at  each  dosing,  and 
the  amount  of  preparatory  treatment  to  which 
the  applied  sewage  has  been  subjected. 

Excellent  results  are  being  obtained  by  the 
intermittent  filtration  process  in  cases  where  the 
material  is  of  suitable  grade,  the  quantity  of 
sewage  to  be  treated  is  not  excessive,  and  where 
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the  supervision  is  such  that  the  filters  receive  the 
proper  amount  of  attention,  by  which  is  meant 
the  raking  of  the  surface  material,  the  operation 
of  the  filters  upon  a  strictly  intermittent  basis, 
in  the  absence  of  automatic  flooding  devices,  and 
the  thorough  cleaning  of  the  filters  in  case  there 
develops  evidence  of  ponding  due  to  over-dosing 
or  to  clogging  on  the  part  of  the  surface  layers. 

As  a  general  rule,  the  filters  composed  of  ma- 
terial of  fine  grain  now  in  operation  in  Ohio 
may  be  said  successfully  to  purify  the  sewage 
applied  to  them,  except  in  the  case  of  a  number 
that  need  enlargement  or  to  which  but  little  at- 
tention has  been  paid  on  the  part  of  those  in 
charge.  The  clear-cut  eflfluent  obtained  from  the 
intermittent  sand  filter  is  met  with  occasionally, 
but  requires  optimum  conditions  with  respect  to 
the  quantity  and  the  quality  of  the  applied  sew- 
age, rigid  interraittence  in  the  flooding  and  care- 
ful attention  to  the  filter  surfaces  to  ensure  the 
ready  admission  of  the  oxygen  essential  to  a 
maximum  of  oxidation. 

In  a  number  of  plants  constructed  in  the  last 
eight  years,  some  form  of  preparatory  treatment 
has  been  included  in  the  design  aside  from  the 
older  chemical  precipitation  processes.  Chief  of 
these  processes  is  the  treatment  of  the  crude  sew- 
age by  sedimentation  in  septic  tanks,  wherein 
there  is  effected  a  removal  of  about  50  per  cent, 
of  the  suspended  matter  of  the  crude  sewage  with 
the  resulting  liquifaction  of  from  25  to  50  per 
cent,  of  the  deposited  sludge.  At  the  present 
time  there  are  fifteen  septic  tanks  in  operation  in 
this  state ;  of  this  number,  twelve  are  covered 
and  three  are  open  tanks. 

The  general  appearance  of  the  different  septic 
tanks  varies  greatly.  Of  those  mentioned  above, 
some  appear  to  destroy  sludge  readily,  while  in 
others  the  accumulation  of  sludge  is  quite  rapid. 
1  he  presence  or  absence  of  scum  on  a  septic  tank 
is  somewhat  difficult  to  foretell,  as  it  seems  to 
be  dependent  upon  several  conditions,  chief  of 
which  perhaps  is  the  relative  strength  of  the  sew- 
age, dependent  on  the  per  capita  sewage  flow. 
With  a  small  per  capita  flow,  sewage  tends  to 
possess  a  turbid,  milky  appearance,  is  strong 
smelling  after  but  short  storage  and  contains  a 
relatively  large  proportion  of  colloidal  suspended 
matters.  Highly  diluted  sewage,  especially  where 
large  amounts  of  surface  water  are  included,  gen- 
erally carries  suspended  matters  of  a  flocculent 
character,  capable  of  rapid  subsidence  under  a 
reduced  velocity  and  at  times  carries  a  small 
amount  of  dissolved  oxygen  through  the  septic 
tank.  Broadly  speaking,  sewages  may  be  sepa- 
rated into  the  above  two  classes,  the  division  be- 
tween which  is  rather  indefinite.  From  the 
observation  and  the  experience  of  the  speaker, 
however,  it  has  been  noted  in  many  instances  that 
scum  formation  and  highly  concentrated  sewage 
are  in  some  way  intimately  related,  as  in  the 
case  of  tanks  treating  weak  sewages,  the  rising 
sludge  forced  upward  by  the  gases  incidental  to 
sludge  fermentation  generally  falls  back  again 
before  a  permanent  scum  has  an  opportunity  to 
be  formed. 

The  efficiency  of  the  septic  tank  may  now  be 
said  to  be  dependent  upon  the  relative  quantity 
of  suspended  matters  that  may  be  removed  by 
the  tank,  the  older  view  of  the  modification  of 
the  liquid  portion  of  the  sewage  itself  having  been 
disproved  by  a  number  of  instances  in  recent 
years.  Without  the  aid  of  chemical  analysis  and 
carefully  averaged  samples  extending  over  a  con- 
siderable period,  it  is  of  course  difficult  to  judge 
of  the  actual  efficiency  of  the  septic  tank.  At  the 
same  time,  from  the  general  appearance  of  the 
oxidizing  devices  and  from  the  fact  of  the  suc- 
cessful operation  of  the  plant  at  rates  consider- 
ably higher  than  would  be  possible  were  the  raw 
sewage  applied  to  the  filters,  it  will  be  apparent 
that  the  septic  tank  as  a  preparatory  process  for 


the  removal  of  .a  part  of  the  suspended  matters  in 
many  instances  has  proven  itself  an  important 
factor  in  sewage  purification. 

There  is  another  side  of  the  treatment  of  sew- 
age in  septic  tanks  that  deserves  considerable  at- 
tention, namely,  the  disposal  of  the  residue  from 
the  hydrolysis  of  the  sludge.  The  first  advocates 
of  the  septic  process  were  firm  in  their  convic- 
tions that  at  last  there  had  been  devised  a  process 
for  sewage  treatment  that  would  effectually  solve 
the  problem  of  the  sewage  problem,  the  disposal 
of  the  sludge.  Many  statements  were  made  and 
many  views  were  expressed  that  a  septic  tank, 
when  installed,  would  never  require  cleaning; 
that  in  some  manner  not  clearly  understood  it 
was  capable  of  destroying  the  sewage  solids  to 
be  subsequently  applied  to  it.  Such  views  are 
now  known  to  be  untenable.  While  the  process 
does  effect  the  destruction  of  a  certain  proportion 
of  the  deposited  suspended  matters,  yet  there  al- 
ways remains  an  ever-accumulating  quantity  of 
sludge  which  in  course  of  time  requires  removal, 
in  fact  in  the  most  modern  designs  sludge  areas 
are  provided  for  the  cleaning  of  the  tanks. 

Considerable  experience  has  been  gained  rela- 
tive to  the  cleaning  of  septic  tanks,  and  the  under- 
taking is  not  generally  considered  to  be  attended 
with  the  production  of  a  nuisance,  as  might  be 
supposed.  In  fact  the  removal  of  the  sludge 
from  a  septic  tank  which  has  been  in  service  for 
a  considerable  period,  may  readily  be  handled  at 
any  plant  without  particular  discomfort  on  the 
part  of  the  workmen  or  of  the  people  in  the 
immediate  neighborhood.  The  absence  of  odor 
in  well-matured  septic  sludge  is  such  as  to  cause 
considerable  comment  when  for  the  first  time  an 
opportunity  is  afforded  to  witness  the  cleaning  of 
a  septic  tank.  As  reported  by  Mr.  R.  W.  Pratt, 
C.  E.,  the  Mansfield  septic  tanks  were  cleaned 
in  the  spring  of  igo6.  In  all  there  was  removed 
about  1,200  cu.  yd.  of  sludge.  This  sludge  was  of 
a  pasty  nature,  it  had  been  compacted  during  its 
four  years'  storage  to  a  water  content  of  only 
82  per  cent.,  and,  further,  its  putrescent  com- 
ponents had  been  so  altered  by  bacterial  decom- 
position that  the  wind  blowing  over  a  compara- 
tively large  surface  of  the  sludge  ponded  *to  a 
depth  of  a  foot  and  freshly  deposited,  brought 
therefrom  practically  no  noteworthy  odors.  Such 
then  is  the  result  of  what  may  be  said  to  be  one 
of  the  important  offices  of  the  septic  tank,  the 
conversion  of  the  non-hydrolized  sludge  into  a 
residuum  no  longer  amenable  to  putrefaction  and 
without  an  appreciable  odor. 

In  addition  to  the  above  mentioned  points  in 
regard  to  the  efficiency  of  septic  tanks,  there  is 
still  another  phase  of  this  form  of  preparatory 
treatment  which  deserves  more  than  a  passing 
notice,  that  is,  the  periodic  upheaval  of  the  sludge 
deposits  and  the  consequent  clogging  of  the 
oxidizing  units  by  the  suspended  matters  thus 
carried  onto  the  surface  material.  It  is  a  well- 
known  fact  that  there  are  periods  in  the  opera- 
tion of  a  septic  tank  usually  subject  to  continuous 
quiet  ebullition  of  gases,  and  with  a  relatively 
high  subsidence  efficiency,  when  of  a  sudden  there 
rises  to  the  surface  of  the  sewage  large  masses 
of  undigested  suspended  matters  borne  upward 
by  the  sudden  release  of  a  comparatively  large 
quantity  of  gas  confined  under  perhaps  a  heavy 
deposit  of  sludge.  At  such  times,  the  suspended 
matters  in  the  effluent  increase  abnormally  and 
tend  to  choke  the  pores  of  the  filters,  and  in  cer- 
tain cases  cause  the  production  of  decided  odors 
in  and  about  the  tank  and  the  plant.  This  feature 
of  the  periodic  upheavals  in  septic  tanks,  in  many 
ways  is,  of  course,  a  marked  detriment  to  the 
process,  owing  to  the  load  of  finely  divided  sus- 
pended matters  that  are  forced  upon  the  oxidizing 
devices ;  it  is,  however,  a  condition  which  may  be 
considered  as  inevitable  in  the  case  of  most  sew- 
ages and  to  a  certain  degree  it  would  be  desir- 


able to  provide  means  to  prevent  the  damage 
which  is  caused  by  the  sudden  discharge  of  sus- 
pended matters  in  such  large  quantities.  Gener- 
ally, aside  from  surface  baffles  located  near  the 
outlet  end  of  the  tank,  these  being  intended  to 
cause  the  sewage  in  discharging  to  pass  out  witb 
a  minimum  of  disturbance,  no  spedal  devices  have 
been  employed  to  reduce  the  suspended  matters 
at  the  periods  of  unusually  violent  septic  activity, 
and  the  effluent  heavily  charged  with  suspended 
matters  passes  on  to  the  filters.  At  such  period* 
filters  of  fine  grain  require  ^especial  care  in  their 
operation,  and  unfortunately  for  the  general  effi- 
ciency of  the  plants,  the  lack  of  attention  they 
receive  is  in  many  cases  deplorable.  In  the  case 
of  strong  sewages  it  appears  to  be  a  difficult  mat- 
ter to  control  these  fomenting  periods  in  septic 
tanks,  although  tanks  on  the  comparment  plan 
and  those  operated  in  series  may  quite  possibly 
be  effective  in  some  instances. 

About  the  time  sudden  impetus  was  given  to 
the  construction  of  sewage  plants  by  the  rise  in 
favor  of  the  septic  tank  as  a  part  of  the  design 
of  such  plants,  considerable  work  was  carried  out 
particularly  in  England  as  to  the  feasibility  of 
treating  sewage  in  filters  composed  of  fairly 
coarse  grain  material.  The  first  of  these  were 
operated  upon  the  contact  plan,  wherein  the  onf- 
let  of  the  filter  is  closed,  sewage  admitted  untiP 
the  pores  of  the  filter  are  filled,  after  which  the 
sewage  is  allowed  to  stand  for  a  stated  period  inr 
contact  with  the  filtering  material,  thus  subjecting^ 
it  to  the  action  of  the  bacteria  retained  thereoo. 
The  contact  filter  will  be  recalled  as  a  type  ©rf 
filter  resulting  from  the  increased  knowledge 
of  the  bacteriology  of  sewage  treatment  brought 
forward  particularly  as,  by  its  adoption,  the  puri- 
fication of  sewage  was  hoped  to  be  the  more 
economically  accomplished  in  cases  where  fine 
grain  material  was  scarce  and  where  a  limited 
area  was  available  as  a  site  for  the  sewage  plant- 
As  the  head  required  ■  for  the  operation  of  a 
sewage  plant  involving  contact  filters  is  less  than 
that  necessary  for  the  most  recent  development 
— the  sprinkling  filter — there  are  many  cases 
where  the  installation  of  a  contact  filter  plant 
may  successfully  solve  the  problem  of  sewage 
purification  especially  where  sand  filtration  is> 
impracticable. 

The  plants  operated  on  the  contact  priniple  in 
Ohio  number  eight,  and  in  each  case  the  sewage 
is  subjected  to  some  form  of  preparatory  treat- 
ment before  being  oxidized  in  the  filters.  The 
efficiency  of  these  plants  varies  considerably.  In 
some  instances  the  resulting  effluents  are  carried 
to  the  non-putrescible  stage  as  a  result  of  the 
preparatory  and  the  oxidizing  treatment,  while  in 
others,  the  effluents  of  the  contact  filters  posses* 
considerable  odor,  are  free  from  dissolved  oxygen 
and  protecting  nitrates,  and  do  not  successfully 
pass  tests  for  putrescibility. 

In  the  majority  of  cases  the  effluents  as  dis- 
charged are  low  in  suspended  matters  and  hence 
,  of  good  apeparance.  .  This  feature  of  the  reten- 
tion of  the  suspended  matters  of  the  applied  sew- 
age is  characteristic  of  the  contact  filter  and  it 
is  evident  that  the  amount  of  suspended  matter 
contained  in  the  sewage  applied  to  filters  of  thi» 
type  controls  in  a  measure  their  holding  capacity 
and  thus  the  period  between  obligatory  cleanings- 
of  the  filtering  material.  Owing  to  the  detrimen- 
tal effect  caused  by  flooding  contact  filters  witlr 
a  poorly  prepared  sewage,  that  is,  an  influent 
of  high  suspended  matter  content,  the  operation 
of  contact  filters  in  conjunction  with  septic  tankS' 
should  be  carefully  watched.  By  taking  advan> 
tage  of  the  flexibility  of  the  design  of  the  prepara- 
tory devices,  the  endeavor  should  be  so  to  oper- 
ate them,  that,  changing  conditions  being  met  by 
modified  operating  procedures,  the  sewage  ap- 
plied to  the  contact  filters  may  be  as  free  as  pos- 
sible from  suspended  matter,  never  showing  evi- 
dences   of    too    prolonged    retention,    conditions 
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which  will  tend  to  enable  the  contact  filters  to 
iterate  at  their  best  with  a  minimum  of  dog- 
ging. 

While  the  sandy  area  or  the  artificial  sand 
filter  receiving  practically  crude  sewage  or  that 
treated  by  subsidence  in  septic  tanks,  are  chiefly 
represented  among  Ohio  plants,  yet  there  are  cer- 
tain cases  where  a  finishing  process  follows  the 
oxidizing  treatment,  by  which  are  obtained  efflu- 
ents of  considerably  purity,  generally  stable  and 
of  low  suspended  matter  content. 

Neglect  of  Scu-age  Phnls.—Tht  failure  of  the 
sewage  plants  at  present  in  operation,  is  due  in 
many  instances  to  the  lack  of  careful  supervision, 
to  the  utter  disregard  of  the  principles  underlying 
the  successful  prevention  of  a  nuisance  by  the 
use  of  the  sewage  plant,  to  exceeded  capacity  and 
at  times  to  faulty  design.  The  types  of  sewage 
plants  represented  by  those  just  reviewed,  de- 
pend for  their  success  upon  the  manner  in  which 
they  are  operated. 

The  idea  that  the  construction  of  a  sewage 
plant  ends  the  matter  in  so  far  as  relates  to  those 
responsible  for  its  construction,  is  clearly  false 
in  the  extreme.  New  conditions  are  constantly 
arising  brought  about,  if  you  will,  by  the  ever- 
increasing  volume  and  strength  of  the  sewage 
due  to  new  connections,  especially  in  towns  re- 
cently sewered,  and  to  meet  such  changed  and 
ever-changing  conditions  means  should  be  pro- 
vided for  the  due  care  and  attention  of  the  sewage 
plant  at  all  times.  In  planning  the  purification 
of  the  sewage  of  a  city  or  town  questions  of  econ- 
omy at  times  demand  that  the  areas  initially 
provided  shall  be  limited  to  such  as  will  effec- 
tively handle  the  estimated  sewage  flow  for  the 
immediate  needs  of  the  community,  together  with 
slight  additional  amounts  to  provide  for  future 
growth.  In  addition  to  the  quantity  of  sewage 
provided  for  by  the  design,  the  flexibility  of  the 
design  should  be  such  that  additions  to  the  plant 
may  readily  be  made  when  the  future  demands 
upon  the  plant  require  such  extensions.  As  the 
period  of  service  of  the  sewage  plant  increase^ 
and  as  the  adoption  of  the  water  carriage  system 
of  sewage  becomes  more  general  in  a  commitnity, 
the  sewage  plant  in  many  instances  subjeci  10 
but  scant  attention  has  become  so  overburdened 
by  the  largely  increased  volume  of  sewage  reach- 
ing it  daily,  that  under  the  best  of  supervision 
and  management  it  will  not  be  adequate  to  meet 
the  increased  volume  of  sewage  flow.  There  ap- 
pears to  be  but  little  attention  paid  to  this  side 
of  the  sewage  purification  question  and  as  a  result 
there  are  to  be  noted  a  number  of  plants  which 
are  fast  approaching  the  nuisaiKe  stage.  The 
needed  increase  in  the  area  of  a  sewage  plant 
conmensurate  with  the  increased  number  of  con- 
nections with  the  sewage  system  brings  up  the 
further  point  that  before  drawing  definite  con- 
clusions as  to  the  problem  of  the  sewerage  of  a 
city  or  town,  in  cases  where  disposal  by  dilution 
may  serve  for  a  time  to  prevent  nuisance,  the 
details  of  the  sewerage  system  should  be  such 
that  a  sewage  purification  plant  may  be  installed 
without  undue  cost  when  dilution  facilities  be- 
come inadequate  with  the  increased  use  of  the 
sewers. 

With  the  installation  of  an  automatic  device, 
the  idea  seems  to  have  become  fixed  in  the  minds 
of  some,  that  such  devices  eliminate  for  all  time 
the  necessity  for  all  supervision  and  at  times 
plants  so  equipped  are  to  be  found  in  a  state 
of  sad  neglect.  Not  alone  do  the  filters  them- 
selves suffer  from  this  lack  of  care  and  attention, 
but  the  dosing  or  discharging  apparatus  itself 
has  gradually  deteriorated,  its  moving  parts  have 
become  rusty  for  want  of  oil  with  a  final  result 
that  the  feature  of  automatic  operation  has  to 
be  abandoned  and  the  plant  is  then  hand  oper- 
ated with  enforced  supervision,  often  times  but 
little  more  systematic  than  obtained  during  the 
life  of  the  automatic  appliances. 


In  the  case  of  plants  operated  on  the  inter- 
mittent basis,  it  is  apparent  tliat  considerable 
care  is  necessary  to  keep  the  surface  material 
porous  and  free  from  vegetation,  in  this  way 
overcoming  the  deterioration  of  the  effluent  re- 
sulting from  the  inability  to  operate  the  filters 
intermittently.  The  cost  of  maintenance  for  sew- 
age plants  is  not  as  great  as  might  first  appear 
and  surely  by  due  regard  to  the  condition  of  the 
plant  at  comparatively  frequent  intervals,  thereby 
insuring  its  high  efficiency  at  all  times,  there  will 
be  entailed  less  cost  in  the  long  run  than  the  e.x- 
tensive  repairs,  weed  cutting,  grubbing,  plowing, 
etc.,  eventually  necessary  when  plants  have  been 
utterly  neglected  for  long  periods. 

For  the  protection  of  the  waters  of  this  ever- 
growing country  there  is  a  need  for  the  purifica- 
tion of  all  sewage  within  a  given  water  shed. 
With  a  sewage  plant  ready  for  service,  every 
effort  should  be  made  to  operate  it  to  the  best 
advantage.  Unless  the  results  obtained  from 
sewage  plants  under  practical  operation  are  such 


equal  to  any  emergencies,  drops  out,  is  paid  off, 
and  the  plant  is  turned  over  to  the  tender  mercies 
of  a  place-hunter  perhaps,  or  is  forced  on  the 
unwilling  care  of  some  city  official  with  other 
duties  which  already  fill  his  time.  This  is  wrong, 
and  to  this  condition  can  be  traced  many  cases 
of  dissatisfaction  on  all  sides.  The  engineer  who 
has  carefully  designed  and  constructed  a  sewage 
disposal  plant  should  be  retained  to  supervise  its 
operation  for  at  least  a  year  after  it  is  started. 
He  is  the  one  of  all  others  who  can  successfully 
launch  it  on  a  successful  career,  and  meet  the 
problems  of  control." 

.\nother  phase  of  the  neglect  of  the  sewage 
plant  is  the  indifference  exhibited  by  officials. 
The  sewage  plant  is  not  a  revenue  producer,  it 
was  installed  in  many  cases  as  a  result  of  suit, 
it  will  probably  reflect  no  special  credit  on  the 
political  administration,  hence  a  tendency  to  cut 
to  a  minimum  charges  for  operating  expenses,  tj 
allow  it  to  pass  into  oblivion.  As  the  sewage 
plant   represents   so   much  of  the   city's   invested 
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as  to  be  considered  reliable  indications  of  the 
merits  of  a  given  design,  future  progress  in  the 
art  of  sewage  purification  has  apparently  received 
a  serious  setback.  It  may  not  be  too  strong  a 
statement  to  make  that  the  weak  side  of  the 
present  status  of  sewage  purification  is  the  fact 
that  after  the  plant  is  designed  its  efficient  oper- 
ation is  so  rarely  assured  that  no  opportunity 
is  afforded  the  engineer  to  follow  up  his  work, 
to  study  the  efficiency  of  his  design  upon  a  prac- 
tical scale  and  to  add  to  the  progress  of  the  art 
of  sewage  purification  by  the  modification  of  fu- 
ture designs  according  to  the  experience  gained 
from  the  operation  of  plants  designed  according 
to  older  standards.  A  neglected  sewage  plant 
can  hardly  be  counted  upon  to  afford  much  re- 
liable information  along  the  above  mentioned 
lines,  hence  it  is  apparent  how  urgently  necessary 
is  a  radical  improvement  in  the  handling  of  sew- 
age purification  plants. 

The  need  for  the  expert  supervision  of  the 
sewage  plant,  especially  in  the  early  history  of  its 
service,  is  well  expressed  by  Alvord  in  a  paper 
read  before  the  Western  Society  of  Engineers, 
several  years  ago.  He  says:  "The  termination  of 
the  expert  supervision  of  sewage  purification 
plants  usually  takes  place  a  few  weeks  after 
their  completion.  The  engineer  who  had  their 
inception  and  formation,  and  who  has  studied 
every  phase  of  their  environment,  who  knows 
what  kind  of  sewage  is  to  be  dealt  with  and  its 
quantity  and  variations,  who  understands  how 
such  variations  are  to  be  met,  and  who  will  be 


capital,  why  is  it  not  to  be  considered  as  such, 
and  dealt  with  accordingly?  For  an  equal  invest- 
ment in  a  private  enterprise,  not .  only  would 
care  and  attention  be  paid  to  its  management,  not 
only  would  systematic  daily  records  be  kept  of 
the  features  of  its  operation,  but  there  would 
also  be  provided  a  sinking  fund  for  its  subse- 
quent renewal.  How  different  are  the  facts  in 
the  case  of  many  of  the  sewage  plants.  Such 
instances  serve  to  show  the  necessity  for  a  strong 
effort  to  improve  present  conditions,  and  all  in 
any  way  associated  with  sewage  purification 
plants  should  take  advantage  of  every  opportunity 
to  place  the  practical  side  of  the  purification  of 
sewage  on  a  better  footing. 

In  these  days  of  the  rapid  advance  of  sanitary 
science,  it  is  signally  fortunate  that  by  recent 
Ohio  legislation  there  has  been  provided  a  means 
whereby  attention  may  be  called  to  the  neglected 
sewage  plant  and  whereby  opportunities  may  be 
afforded  for  closer  study  of  the  sewage  problem 
upon  a  practical  basis,  with  the  endeavor  to  raise 
the  operating  standards  of  all  sewage  plants  that 
they  may  effectively  solve  the  problems  of  sewage 
purification. 

Peat  Briquettes  are  now  being  made  at  Nor- 
folk, Mass.,  with  a  machine  invented  by  Mr.  M. 
C.  Sharpneck,  and  controlled  by  Dr.  S.  D.  Treible, 
of  41  Boylston  St.,  Boston.  The  peat  is  cut  up 
by  revolving  knives  like  a  meat  chopper  and  then 
pressed  through  a  die  in  a  continuous  bar,  which 
is  sliced  into  Ijriquettes  by  a  knife  operated 
autoniaticallv. 
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An  extensive  plant  has  recently  been  com- 
pleted for  James  Pyle  &  Sons,  at  Shadyside, 
N.  J.,  for  the  manufacture  of  Pearline  powder 
and  other  soap  products.  The  location  of  the 
works  is  at  the  foot  of  the  Palisades  on  the  west 
shore  of  the  Hudson  River,  some  six  miles  north 
.  of  Jersey  City  and  directly  opposite  90th  St., 
Manhattan.  Ample  space  available  at  this  site 
permitted  an  arrangement  of  plant  best  suited 
to  the  handling  of  materials  and  processes  of 
manufacture,  and  a  scattered  lay-out  of  build- 
ings was  selected  with  power  transmission  for 
its  operation  from  a  central  power  plant.  There 
are  two  large  manufacturing  buildings,  one  three 
stories  and  the  other  five  stories  in  height,  and 
a  two-story  stock  and  office  building.  The  for- 
mer are  of  fireproof  construction  throughout, 
while  the  latter  is  of  modified  mill  construction. 
The  power  requirements  of  the  plant  include  the 
supply   of   steam    for    heating   the   buildings   and 


ating  unit  alongside  the  present  one,  while  ad- 
ditional smaller  units  may  be  located  in  the 
northerly  section  of  the  room. 

There  are  three  Bigelow  horizontal  return  tu- 
bular boilers,  each  of  which  has  a  heating  sur- 
face? equivalent  to  a  rating  of  150  h.-p.  The 
shells  are  72  in.  in  diameter  by  18  ft.  in  length, 
without  domes,  and  contain  72  4-in.  tubes,  18 
ft.  long.  The  settings  are  fitted  with  U.  S. 
shaking  grates  for  hand  firing,  a  fine  grade  of 
anthracite  fuel  being  used.  In  preference  to  a 
tall  stack  for  natural  draft,  an  induced  draft 
equipment  has  been  installed  consisting  of  a 
Sturtevant  fan  located  on  a  platform  above  the 
boiler  settings  at  the  rear  and  discharging 
through  a  48-in.  steel  stack  which  extends  about 
50  ft.  above  the  power  house  roof.  The  fan  has  an 
overhung  wheel  to  remove  the  bearings  from  the 
heat  and  is  driven  by  a  direct-connected  Sturte- 
vant enclosed  engine.  No  coal  or  ash  handling 
equipment  has  been  installed,  coal  being  stored 
in  a  pile  at  the  rear  of  the  boiler  house  and 
also  in    a    vacant    portion    of    the    boiler    room. 
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for  the  operation  of  boiling  tanks  for  the  manu- 
facturing processes,  and  also  the  supply  of  power 
for  the  operation  of  machinery  and  lighting.  The 
power  plant  is  located  at  the  rear  of  the  site, 
convenient  to  rail  connections  for  the  receipt  of 
coal. 

The  station  is  a  brick  structure  nearly  square 
in  shape  with  concrete  floors  and  wooden  roof 
carried  on  steel  trusses,  and  is  divided  through 
the  middle  by  a  brick  wall  separating  the  boiler 
rooms  from  the  engine  and  pump  rooms.  The 
boiler  room  is  50x80  ft.  in  size,  having  its  floor 
practically  on  ground  level,  with  a  clear  head- 
room under  roof  trusses  of  20  ft.  The  engine 
room  is  54x68  ft.  in  size  with  15  ft.  headroom 
under  roof  trusses  and  its  floor  elevated  for  an 
8-ft.  basement  underneath.  The  remaining  12 
ft.  space  at  the  north  end  of  the  engine  room  is 
a  pump  room  and  a  workshop  at  the  boiler  room 
floor  level,  and  above  these  a  laboratory  and 
locker  room.  A  feature  of  the  design  is  the 
simplicity  of  building  construction  and  layout, 
wMch  provides  for  very  considerable  extension 
in  capacity  without  alteration  of  the  present 
structure.  In  the  boiler  room  there  are  at  pres- 
ent but  three  boilers,  although  the  projected  ar- 
rangement provides  for  another  unit  to  the  pres- 
ent row  at  the  east  side  and  subsequently  four 
more  on  the  opposite  side  of  the  firing  floor  in 
the  space  which  is  now  utilized  for  the  storage 
of  fuel.  In  the  engine  room  there  is  sufficient 
space   for   the   addition   of   another   large   gener- 


from  which  it  is  wheeled  to  the  firing  floor. 
Ashes  are  at  present  utilized  for  filling  in  low 
portions  of  the  property. 

The  steam  piping  has  been  laid  out  with 
special  reference  to  future  extension  of  the  plant. 
There  are  two  boiler  room  headers  which  lead 
to  a  separator  at  a  central  point  in  the  engine 
room,  from  which  the  engine  supplies  and  the 
high-pressure  line  to  the  manufacturing  build- 
ings are  taken  oflt.  Only  one  of  the  boiler  room 
headers  is  now  installed,  a  blank  opening  being 
provided  on  the  separator  for  connection  to  the 
future  header  on  the  other  side.  The  boiler  room 
header  is  a  lo-in.  line  from  which  6-in.  branches 
connect  to  each  of  the  three  boilers.  In  the  en- 
gine room  there  is  a  lo-in.  connection  from  the 
separator  which  feeds  an  8-in.  high-pressure  line 
extending  to  the  manufacturing  buildings  and  a 
4-in.  line  to  the  compound  Corliss  engine  which 
drives  the  large  generator,  this  branch  having 
a  2-in.  by-pass  connection  -to  the  low-pres- 
sure cylinder.  From  the  opposite  side  of  the 
separator  a  3-in.  branch  is  extended  to  supply 
a  75-kw.  generating  unit  and  also  a  3-in.  main 
to  the  boiler-room  basement  for  the  supply  of 
pumps  and  the  eifciter  engine  at  the  rear  of  the 
engine-room  floor. 

The  engine-room  fequipment  consists  of  a  300- 
h.-p.  cross  compound  Corliss  engine  direct-con- 
nected to  a  185-kw.  alternating  current  genera- 
tor, a  100  h.-p.  engine  driving  a  75-kw.  genera- 
tor and  two  exciter  units,  one  steam-driven  and 


the  other  electrically-driven.  The  cross  com- 
pound engine  is  a  13  and  26x36-in.  horizontal 
Corliss  engine,  built  by  the  C.  &  G.  Cooper  Co., 
Mount  Vernon,  Ohio.  It  operates  at  a  120 
r.  p.  m.,  and  with  a  normal  boiler  pressure  of 
150  lb.  and  operating  condensing,  it  has  a  rat- 
ing of  300  h.-p.  The  condensing  equipment, 
which  has  been  installed  for  the  operation  of 
this  engine,  is  of  the  surface  type  and  is  located 
in  the  basement  between  the  cylinder  founda- 
tions, and  an  opening  in  the  floor  at  the  rear  of 
the  cylinders  facilitates  inspection  of  the  pumps 
and  connections  by  the  operating  engineer  from 
the  main  engine-room  floor.  Circulating  water 
is  obtained  from  the  adjoining  river  through  an 
intake  line  about  500  ft.  in  length.  The  smaller 
unit  consists  of  a  Harrisburg  simple  horizontal 
high-speed  engine  direct-connected  to  the  75-kw. 
generator,  which,  operating  at  277  r.  p.  m.  with 
a  boiler  pressure  of  150  lb.,  non-condensing,  has 
a  rating  of  100  h.-p.  The  exhaust  steam  from 
this  engine  as  well  as  from  such  auxiliary  ma- 
chinery as  may  be  in  operation  is  utilized  in 
a  Cochrane  open  feedwater  heater  in  the  base- 
ment for  the  preheating  of  the  boiler  feed  water. 
The  remaining  unit  in  the  engine-room  is  the 
30-kw.  exciter  which  is  direct  driven  by  a  New 
Britain  simple  vertical  high-speed  engine.  An- 
other steam-using  unit  is  a  standard  underwrit- 
er's fire  pump,  located  in  the  pump  room  en- 
closure adjoining  the  north  side  of  the  engine- 
room,  and  connected  to  pressure  mains  that  lead 
throughout  the  buildings  for  protection  of  the 
plant  from  fire. 

The  electrical  equipment  consists  of  the  185- 
kw.  alternator  direct-connected  to  the  cross-com- 
pound engine  and  the  75-kw.  alternator  direct- 
connected  to  the  simple  engine,  auxiliary  to  which 
are  two  exciter  units,  one  of  i8-kw.  capacity 
direct-connected  to  the  New  Britian  steam  engine 
and  the  other  of  15  kw.  capacity  direct-driven 
by  a  25  h.-p.  General  Electric  induction  motor. 
Both  main  generators  are  of  the  new  alternat- 
ing current  type  built  by  the  Crocker-Wheeler 
Co.,  and  the  exciters  were  also  supplied  by  that 
company.  The  generators  deliver  three-phase 
alternating  current  at  60  cycles  and  240  volts, 
the  large  unit  having  60  poles  and  operating  at 
120  r.  p.  m.,  while  the  75  kw.  unit  has  26  poles 
and  operates  at  277  r.  p.  m.  The  exciters  de- 
liver 125  volts  direct  current.  For  the  control 
of  the  generator  and  distribution  circuits,  three 
switchboards  have  been  installed,  one  of  four 
panels,  16  ft.  in  length,  for  the  control  of  the 
two  main  generators,  the  exciters  and  the  main 
I'eeders  to  the  distribution  board ;  a  three-panel 
board  9  ft.  in  length  on  which  the  power  and 
lighting  distribution  circuits  to  the  different  por- 
tions of  the  plant  are  controlled,  and  the  third, 
a  single  panel  board,  5  ft.  in  length,  through 
which  the  charging  circuits  of  an  electric  auto- 
mobile truck  that  is  operated  about  the  plant 
are  handled. 

The  engineer  for  James  S.  Pyle  &  Sons  is  Mr. 
R.  S.  Woodward,  Jr.,  and  the  contractor  for  the 
installation  of  the  plant  was  the  New  York 
Steam  Fitting  Co.,  New  York. 


Grouting  Mine  Shafts  in  water-bearing  strata 
has  been  quite  successful  in  work  described  by 
the  "Genie  Civil,"  Paris.  The  quantity  of  cement 
for  each  injection  varied  widely  according  to  the 
inclination  of  the  strata,  and  when  these  approach- 
ed the  vertical  not  only  was  the  quantity  of 
cement  required  excessive  but  the  success  of  the 
operation  was  by  no  means  so  pronounced.  When 
the  strata  are  thus  steeply  inclined  greater  effi- 
ciency has  been  obtained  by  sinking  the  shaft  by 
short  lengths  and  injecting  each  new  length  in 
advance  by  means  of  radial  boreholes  driven 
from  the  last  completed  length  of  shaft.  The 
greatest  care  is  necessary  to  prevent  the  fine  mud 
from  mixing  with  the  grout. 
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Electrical  Machinery  Used  in  Coke  Opera- 
tions. 


The  total  annual  capacity  for  the  production  of 
pig  iron  By  the  U.  S.  Steel  Corporation  at  the 
present  time  is  about  25,000,000  tons.  This  enor- 
mous production  makes  the  company  a  corre- 
spondingly large  consumer  of  coke  for  use  in  its 
furnaces.  With  the  exception  of  a  comparatively 
small  percentage  all  the  coke  which  is  used  is 
ciq>plied  by  its  subsidiary  companies.  The  two 
principal  operators  furnishing  this  coke  are 
known  as  the  H.  C  Frick  Coke  Co.  and  the  U.  S. 
Coal  &  Coke  Co.  The  mines  and  works  of  the 
former  are  located  in  the  Connellsville  district, 
largely  comprising  Fayette  and  Westmoreland 
Counties,  Pa.  Those  of  the  U.  S.  Coal  &  Coke 
Co.  are  located  at  Gao',  McDowell  Co.,  W.  Va. 
Both  of  these  companies  are  operated  along  the 
same  general  lines.  The  H.  C.  Frick  Coke  Co.  at 
present  owns  about  seventy  separate  coal  mines, 
each  mine  having  its  own  set  of  ovens  which  it 
supplies  with  coal.  The  number  of  ovens  at 
each  mine  ranges  from  approximately  100  to  800, 
depending  upon  the  output  of  the  mine  and  other 
conditions.  These  are  located  close  to  the  open- 
ings of  the  mines  and  conveniently  arranged  in 
relation  to  railroad  sidings.  The  coke  ovens  are. 
with  few  exceptions,  of  the  beehive  type,  mto 
which  the  coal  is  introduced  at  the  top.  The 
residual  heat  and  that  of  the  adjoining  ovens 
starts  the  coking  process,  in  which  the  volatile 
portion  of  the  coal  is  driven  off  through  the  top 
of  the  oven  into  the  atmosphere.  When  all  of 
the  volatile  matter  is  driven  off,  the  bed  of  coke 
b  raked  out  at  the  bottom  and  loaded  into  cars 
for   shipment. 

The  continued  increase  in  furnace  capacity  of 
the  Steel  Corporation  calls  for  a  corresponding 
increase  in  coke  production.  It  is  estimated  that 
the  new  furnaces  under  construction  will  add  at 
least  2,000,000  tons  to  the  present  productive  capa- 
city of  pig  iron.  This  will  necessitate  between 
6/xx>  and  7,000  more  coke  ovens  with  the  neces- 
sary additional  mining  capacity  and  machinery 
equipment.  Similar  conditions  prevail  in  respect 
to  independent  furnaces. 

In  coal  mining  power  is  used  for  operating 
banlage  locomotives  inside  the  mines,  pumps 
which  drain  the  mines  and  large  ventilating  fans. 
In  shaft  and  slope  mines  power  is  also  required 
for  hoisting  purposes.  From  the  mine  the  coal 
is  carried  to  a  tipple,  whence  it  is  discharged  into 
what  are  known  as  coke  oven  larries,  small  steel 
cars  equipped  with  electric  motors  for  propulsion 
and  supplied  with  chutes  for  discharging  the  coal 
into  the  ovens.  It  is  customary  to  arrange  the 
ovens  on  either  side  of  the  track  on  which  the 
larry  runs ;  coal  being  discharged  from  both  sides. 
The  electric  motors  on  the  larries  are  small  rail- 
way type  machines.  Electrically  operated  drawing 
machines  are  used  for  removing  the  coke  from 
the  ovens.  The  machine  draws  the  coke  out  of 
the  oven  by  a  scraper,  discharging  it  on  a  convey- 
ii^  belt  whence  it  is  dumped  directly  into  freight 
cars.  Two  motors  are  used  on  this  machine; 
one  is  of  the  series  wound  railway  type  and  the 
other  2  shunt  wound  constant  speed  motor. 

The  operations  of  the  H.  C.  Frick  Coke  Co.  at 
their  Yorkrun  plant  are  of  special  interest  on  ac- 
count of  modern  features.  Of  the  ovens  here  100 
are  especially  selected  and  so  connected  by  flues 
as  to  conduct  the  hot  gases  from  the  ovens  to 
the  boiler  house.  The  heat  discharged  from  the 
coke  ovens  represents  an  enormous  waste,  and  its 
use  under  the  boilers  therefore  saves  the  use  of  a 
corresponding  quantity  of  coal  to  produce  the 
same  heat;  thus  a  large  amount  of  heat  is  econ- 
omically obtained  at  Yorkrun.  It  is  roughly  esti- 
mated that  the  heat  developed  by  each  oven  is 
the  equivalent  continuously  of  18  h.p. 


The  powerhouse  is  supplied  with  four  alternat- 
ing-current generators  rated  400  kw.,  2,300  volt 
3-phase,  25  cycles,  built  by  AlHs-Chalmers  Co. 
The  equipment  is  complete  with  motor  and  engine 
driven  exciters.  In  the  main  powerhouse  is 
located  a  rotary  converter  sub-station  supplied 
with  two  200-kw.  rotary  converters  and  six  75- 
kw.  step-down  transformers.  All  the  machinery 
in  the  powerhouse  is  controlled  by  a  large  17 
panel  blue  Vermont  marble  switchboard  with  com- 
plement of  oil  switches,  indicating  and  recording 
meters.  The  rotary  converters  supply  direct  cur- 
rent at  600  volts  for  haulage  locomotives  and  coke 
oven  larries  at  the  Yorkrun  mine.  Alternating 
current  is  used  for  pumps,  mine  fans,  hoists  and 
scrapers.  Within  a  radius  of  between  two  and 
three  miles  there  are  located  at  various  points 
four  additional  rotary  converter  sub-stations ;  each 
is  equipped  with  one  200-kw.  rotary  converter, 
three  75-kw.  step-down  transformers  and  com- 
plete switchboard.  These  sub-stations  are  lo- 
cated so  as  to  supply  both  alternating  and  direct 
current  for  mining  and  coking  operations  required 
by  one  or  more  mines.  The  switchboard  m  the 
main  station  is  provided  with  feeder  panels  for 
the  sub-station  feeder  lines.  By  means  of  integrat- 
ing and  recording  meters  a  record  of  the  power 


The  Genesee  Kiver  Viadnct,  Erie  R.  B. 


The  Genesee  River  R.  R.,  about  33  miles  long, 
from  Cuba,  N.  Y.,  to  Hunts,  N.  Y.,  is  a  branch 
of  the  Erie  R.  R.  system,  which  is  now  under 
construction,  as  described  at  considerable  length 
in  this  journal  on  March  2.  It  crosses  the  Gen- 
esee River  and  valley  on  a  viaduct  with  a  steel 
plate  girder  superstructure,  3,121  ft.  long  and 
about  120  ft.  in  height  from  the  water  level  to 
the  base  of  rail.  It  is  made  of  alternating  40 
and  8o-ft.  plate  girder  spans,  except  immediately 
at  the  river  crossing,  and  is  intended  to  carry 
a  single  track  at  first  and  afterwards  to  be  wid- 
ened to  a  double-track  structure.  The  towers 
are  designed  for  the  latter  service,  excepting 
that  the  columns  will  then  be  reinforced  and  the 
longitudinal  girders  are  so  arranged  that  the  two 
lines  at  first  erected  will  later  serve  for  the  in- 
side girders  of  two  parallel  tracks.  The  general 
features  of  the  design  and  the  regular  spans  and 
connections  are  like  those  of  the  Moodna  Creek 
Viaduct,  illustrated  in  the  Engineering  Record  of 
July  6,   igo/. 

The  principal  difference  between  the  two  struc- 
tures lies  in  the  crossing  of  the  Genesee  River, 
which  is  made  with  two  120-ft.   (nominal)   plate 
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Viaduct  at  Crossing  of  Genesee  River. 


consumption  is  afforded  at  each  mining  and  cok- 
ing operation. 

Additional  mining  and  coking  operations  can 
be  supplied  from  this  same  powerhouse  by  run- 
ning additional  high  tension  lines.  Instances  arise, 
however,  where  this  is  not  practicable.  Where 
locations  are  too  remote,  or  when  intervening 
property  cannot  be  traversed  by  high  tension  lines, 
it  becomes  necessary  to  install  separate  isolated 
plants.  A  number  of  such  plants  are  now  being 
installed  to  meet  the  increased  demand  for  coke. 
At  the  Phillips  mines  two  loo-kw.  direct-current 
railway  type  generators  with  switchboards  are  be- 
ing installed;  also  at  Ronco  mines  two  200-kw. 
direct-current  engine  type  railway  generators  with 
switchboard  are  being  started  and  at  Dearth 
mines  two  200-kw.  direct-current  engine  type  gen- 
erators with  switchboard.  All  of  this  electrical 
equipment  is  being  supplied  by  the  Allis-Chalmers 
Co. 

The  powerhouse  of  the  U.  S.  Coal  &  Coke  Co. 
at  Gary,  W.  Va.,  is  equipped  with  two  24  and 
42x42-in.  cross  compound  heavy  duty  Allis-Chal- 
mers Corliss  engines  driving  7So-kw.  6,600  volt 
generators.  In  sub-stations  there  is  a  total  of  twen- 
ty-seven 7S-kw.  Allis-Chalmers  transformers  used 
for  rotary  converters.  The  general  lay-out  of  this 
plant  is  similar  to  that  of  the  H.  C.  Frick  Coke 
Co.  at  Yorkrun  except  that  waste  heat  from  the 
ovens  is  not  used. 


A  Thikd  Pipe  Line  has  been  begun  on  the 
Thirlmere  aqueduct. bringing  water  to  Manchester, 
England,  thus  completing  the  project  as  origin- 
ally planned  by  Messrs.  Hill  &  Sons.  The  water 
of  Thirlmere  Lake  must  be  raised  50  ft.  above 
its  natural  level,  or  15  ft.  higher  than  it  is  now, 
in  order  to  supply  all  three  pipes. 


girder  spans  supported  at  their  adjacent  ends 
on  a  I0x28-ft.  3l4-in.  vertical  tower  120  ft.  high 
with  their  piers  skewed  to  the  axis  of  the  bridge 
and  the  direction  of  the  river.  The  girders  of 
one  span  have  expansion  bearings  and  those  of 
the  other  span  have  fixed  bearings  on  this  tower, 
while  the  opposite  ends  of  both  spans  have  fixed  . 
connections  to  the  regular  towers.  The  span  has 
square  ends  on  both  sides  of  the  river  and  oblique 
ends  on  the  skew  center  pier. 

The  columns  of  the  river  tower  correspond 
with  those  in  the  other  bents  except  that  they 
are  vertical  instead  of  battered  and  that  they 
are  field  riveted  to  the  full-length  webs  of  the 
transverse  girders  which  is  also  field  riveted  to 
the  top  flanges  of  wide  solid  web  knee-brace  shop 
riveted  to  the  columns.  Each  column  is  made  in 
two  sections  and  the  lower  section  65  ft.  s'/a  in. 
long  is  provided  with  a  54x6o-in.  base  plate  lyi 
in.  thick,  stiffened  by  wide  connection  angles  and 
four  pairs  of  vertical  pocket  angles  22  in.  long 
milled  at  both  ends  and  engaging  upper  horizon- 
tal shelf  angles  to  afford  bearings  for  the  nuts 
on  the  top  of  the  anchor  bolts  which  pass  through 
the  pockets  and  through  the  5x6-in.  slotted  holes 
in  the  base  plates.  The  column  webs  are  stiff- 
ened at  the  lower  end  by  a  22xJ/2-in.  x  9-ft. 
diaphragm  faced  to  bear  at  the  lower  ends  on 
the  base  plate.  This  diaphragm  is  in  the  plane 
of  the  one  designed  for  the  future  reinforcement 
of  the  columns  when  the  second  track  is  added 
to  the  viaduct,  and  stiffens  the  posts  for  the  dis- 
tribution of  stresses  from  the  struts. 

There  are  two  transverse  girders  at  the  top 
of  the  tower  carrying  the  longitudinal  girders, 
each  of  them  having  two  full-length  g6xy2-in. 
web  plates  30  ft.  3  in.  long  and  26f^in.  apart  in 
the  clear.    The  upper  ends  of  the  columns  en- 
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gage  these  webs  and  are  field  riveted  between 
them  with  one  hundred  ^-in.  rivets  driven  in 
holes  reamed  to  a  cast-iron  template  for  each 
column.  The  girder  webs  are  connected  by  three 
5^-in.  full-depth  diaphragm  plates  and  by  four 
top  flange  tie  plates.  The  webs  in  reality  belong 
to  separate  girders,  each  of  the  four  flanges  be- 
ing composed  of  two  6x6x^-in.  flange  angles 
and  one  full-length  I4x^-in.  cover  plate.  The  • 
inside  bottom  flange  angles  are  cut  to  clear  the 
columns. 

The  longitudinal  girders  of  the  120-ft.  spans 
are  made  with  I20x;^-in.  web  plates,  in  lengths 
of  about  15  or  16  ft.,  spliced  with  four  vertical 
rows  of  shop  driven  rivets  in  pairs  of  isyix^i- 
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an  8x8xf^-in.  angle  of  the  same  length  with 
its  horizontal  flange  riveted  to  the  horizon- 
tal flange  of  the  main  angle  and  its  vertical  flange 
riveted  to  the  girder  web  above  it  The  first 
flange  cover  plate  is  of  full  length  and  is  made 
in  two  pieces  spliced  by  the  outer  plates  which 
diminish  in  length  to  35  ft.  for  the  last  one.  The 
web  splices  are  carried  over  the  vertical  leg* 
of  the  flange  angles  with  pairs  of  »hQrt  corer 
plates  with  eight  shop  driven  rivets  in  each  end. 
The  web  is  divided  into  panels  6  to  8  ft.  long  by 
pairs  of  vertical  web  stiffener  angles  at  splice* 
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Girder  Over  River  Crossing. 


in.  cover  plates,  7  ft.  3  in.  long.  The  top  and 
bottom  flanges  are  alike,  each  having  an  H- 
shaped  cross-section  made  with  four  8x8x5^-in. 
angles  and  five  i8xj4-in.  cover  plates.  The  angles 
are  each  made  in  two  pieces,  from  about  23^^  to 


86  ft.  long  with  staggered  splices.  The  outside 
flange  angles  are  spliced  with  pairs  of  7H^7}i- 
in.  cover  angles  6  ft.  4J^  in-  long  cut  down  from 
8x8x5^-in.  angles.  The  inside  angles  are  spliced 
with  similar  cover  angles  and  have  in  addition 


and  at  intermediate  points.  Each  angle  is  made 
in  three  lengths  with  the  ends  carefully  fitted  to 
bearing  on  the  horizontal  legs  of  the  flange  angle. 
At  the  tower  or  double  bent  13,  the  125-ft.  4-in. 
and  the  120-ft.  8-in.  girders  of  span  No.  7  are 
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seated  on  one  of  the  twin  transverse  girders  and 
project  beyond  it  to  the  second  twin  transverse 
girder  on  which  fbey  take  bearing  with  narrow 
sole  plates.  The  end  of  the  longitudinal  girder 
is  4  in.  clear  of  the  first  half  of  the  transverse 
girder  on  center  lines,  thus  leaving  abundant 
clearance  for  the  support  of  the  longitudinal 
girder  of  the  adjacent  span.  The  girders  of 
span  7  have  their  webs  reinforced  by  double 
cover  plates  and  two  pairs  of  6x6-in.  vertical 
stiffener  angles  31  in.  apart  over  the  bearings  of 
the  transverse  girders.  At  all  of  the  other  bear- 
ings of  the  longitudinal  girders  the  webs  are 
similarly  reinforced,  but  the  cover  plates  are 
only  18  in.  wide.  The  web  plates  are  cut  to  make 
a  cambre  of  i^  in. 

The  girders  are  X-braced  in  vertical  trans- 
verse planes  at  alternate  panel  points  with  single 
SxiVixH-in.  diagonal  an^es  and  double  4x3xH- 
in.  horizontal  angles  riveted  together  back  to 
back  on  opposite  sides  of  the  vertical  connection 
plates  field  riveted  to  the  web  stiffener  angles 
and  slotted  near  their  center  point  to  clear  the 
horizontal  leg  of  the  inner  flange  angle.  At  in- 
termediate panel  points  the  horizontal  transverse 
angles  are  flush  with  the  horizontal  legs  of  the 
inner  flange  angles,  at  the  ends  of  the  girders 
they  are  separated  farther  and  are  made  flush 
with  the  horizontal  legs  of  the  outside  flange 
angles.  The  girders  are  X-braced  in  the  planes 
of  the  horizontal  legs  of  the  inside  top  flange 
angles,  each  diagonal  member  is  made  with  a 
pair  of  4x3x'/2-\n.  angles  riveted  together  back- 
to  back.  One  member  is  continuous  in  each 
angle  and  the  other  is  cut  to  clear  it  and  splices 
with  a  horizontal  flange  plate  shop  riveted  to  the 
flange  of  the  long  angles. 

The  transverse  girders  in  the  top  of  the  tower 
are  conected  together  by  full-depth  solid  web 
vertical  diaphragms  perpendicular  to  the  trans- 
verse girder  webs  and  the  center  lines  of  the 
columns  and  of  the  longitudinal  girders.  The 
diaphragms  are  made  with  96x5^-in.  web  plates 
and  pairs  of  top  and  bottom  6x4xJ^-in.  flange 
angles.  The  diaphragms  are  connected  to  the 
webs  of  the  tranverse  girders  with  field  riveted 
bent  plates  about   14  in.   wide. 

The  Erie  Railroad  construction  department  is 
in  charge  of  Mr.  J.  M.  Graham,  vice-president, 
and  Mr.  Francis  Lee  Stuart,  chief  engineer,  under 
whose  approval  the  viaduct,  including  the  foun- 
dations, was  designed  by  Mr.  Mason  R.  Strong, 
engineer  of  bridges  and  buildings,  with  the  as- 
'  sistance  of  Mr.  F.  A.  Howard,  assistant  engineer 
of  bridges  and  buildings.  The  inspection  is  in 
charge  of  Mr.  W.  H.  Wilkinson,  inspector  of 
bridges  of  the"  Erie  R.  R.  The  metal  work  was 
furnished  by  the  McClintic-Marshall  Construc- 
tion Co.  and  will  also  be  erected  by  them. 


Speed     Reg^ulation     of     High-Head    Water- 
Wheels. 


A  BintB  Tbuss  Bridge  consisting  of  five  spans, 
each  about  225  ft.  long,  was  taken  down  recently 
at  Pittsburg.  It  spanned  the  Allegheny  River  at 
its  confluence  with  the  Monongahela  River,  and 
was  built  in  1874  for  the  Union  Bridge  Co.  and 
maintained  as  a  toll  bridge.  The  entire  structure, 
including  trusses,  footwalks  and  roadway,  was 
enclosed  by  a  wooden  covering,  roofed  with  sheet 
iron.  The  removal  of  the  bridge  disclosed  the 
fact  that,  though  it  had  deteriorated  in  parts,  it 
could  have  been  made  serviceable  for  many  years 
with  easy  repairs.  The  principal  reason  for  its 
removal  was  the  fact  that  it  was  too  low  and 
hindered  river  traffic.  The  timbers  and  the  iron 
tension  rods  were,  on  the  whole,  in  excellent  con- 
dition. The  removal  of  the  bridge  was  accom- 
plished by  placing  ten  timber  bents  under  each 
span,  five  to  each  truss,  and  then  dismantling  the 
arch,  allowing  the  weight  of  the  trusses  to  come 
on  the  stringers  on  top  of  the  bents.  Each  bent 
rested  on  five  piles  driven  for  that  purpose  in  the 
river  bed.  The  bridge  was  taken  down  by  the 
Dravo  Contracting  Co. 


There  are  few  features  of  hydraulic  power 
plants  operating  under  high  heads  that  are  more 
puzzling  than  the  speed  regulation  of  the  wheels. 
It  is  not  many  years  since  serious  troubles  were 
experienced  in  starting  up  some  plants  in  the 
West  which  had  been  provided  with  sensitive 
governors  that  had  given  entire  satisfaction  in 
plants  operating  under  low  or  medium  heads. 
This  trouble  took  the  form  of  great  speed  fluctua- 
tions, which  the  governor  seemed  to  increase 
rather  than  diminish,  and  it  is  understood  that 
occasionally  the  long  steel  penstocks  leading  to 
the  w.heels  were  injured  by  violent  pulsations  of 
the  water.  An  interesting  discussion  of  this  prob- 
lem has  recently  been  contributed  by  Mr.  H.  E. 
Warren  to  the  "Technology  Quarterly,"  from 
which  the  following  notes  have  been  taken. 

In  the  case  of  an  impulse  wheel,  the  great 
waste  of  energy  which  occurs  when  speed  regula- 
tion is  attained  by  deflecting  a  part  of  the  water 
from  the  vanes,  has  brought  about  the  design  of 
such  wheels  where  the  jet  of  water  is  not  de- 
flected at  all,  but  instead  the  cross-section  of  the 
stream  is  altered  by  means  of  a  needle  valve  in 
the  nozzle.  The  construction  is  such  that  the 
stream  flows  through  the  annular  space  between 
the  inner  surface  of  the  nozzle  tip  and  a  peculiar 
valve  spindle,  the  two  parts  being  held  concentric 
by  force  of  the  flowing  water.  When  these  parts 
are  properly  designed  the  stream  does  not  remain 
hollow,  as  might  be  expected,  but  converges  to  a 
solid  cylinder  of  water  a  short  distance  from  the 
nozzle.  By  moving  the  valve  spindle  back  and 
forth  axially,  the  width  of  the  annular  space 
through  which  the  water  flows  may  be  changed  at 
will,  and  thus  the  efficiency  of  the  wheel  may  be 
kept  high  throughout  the  entire  J"ange  of  output. 
the  only  important  objection  to  this  type  of  wheel, 
according  to  Mr.  Warren,  is  that  an  element  of 
great  danger  is  introduced  by  such  sudden  varia- 
tions in  the  velocity  of  the  water  in  the  long  pipe 
line  w^ich  must  invariably  be  used. 

In  6rder  to  get  the  benefit  of  safe  and  good 
speed  regulation,  impulse  wheels  are  now  fur- 
nished with  combination  deflecting  nozzles  which 
have  needle  valves,  the  governors  being  designed 
to  control  the  deflection,  and  some  other  means 
provided  to  produce  slow  movements  of  the 
needle  valves.  Ordinarily  with  this  arrangement 
the  needle  valve  which  regulates  the  cross-section 
of  the  jet  is  adjusted  from  time  to  time  by  hand 
as  the  maximum  load  varies,  so  that  the  governor 
in  order  to  maintain  constant  speed  is  obliged 
most  of  the  time  to  direct  the  stream  almost,  but 
not  quite,  squarely  against  the  inoving  buckets. 
If  the  load  increases  so  that  the  portion  of  the 
stream  which  is  held  in  reserve  by  the  governor 
is  inadequate  to  maintain  the  speed  during  sudden 
peaks  in  the  load  curve,  the  cross-section  of  the 
jet  is  increased  by  an  attendant. 

By  a  device  recently  invented  the  need  of  an 
attendant  to  look  after  this  detail  may  be  elimi- 
nated. Instead,  a  small  electric  or  water  motor 
is  mounted  on  the  nozzle,  so  that  it  may  move 
the  needle  valve  in  or  out  very  slowly.  Control 
contacts  or  valves  for  the  motor  are  arranged  to 
actuate  it  in  a  proper  direction  whenever  the  main 
nozzle  is  deflected  away  from  a  predetermined 
position  by  the  governor.  As  a  result,  the  cross- 
section  of  the  jet  will  be  maintained  at  a  certain 
margin  above  that  necessary  to  carry  the  average 
load. 

The  function  of  a  governor  in  connection  with 
a  water-wheel  is  to  maintain  the  speed  nearly 
constant.  In  order  to  do  this  it  must  be  able 
to  control  the  water  acting  upon  the  wheel;  gen- 
erally it  must  be  able  to  exert  great  force.  Since 
the  load  is  liable  to  change  rapidly,  the  governor 
must  move  quickly.  Since  the  governor  cannot 
act  at  all  until  the  speed  has  departed  from  the 


normal,  it  is  important  that  it  should  be  exceed- 
ingly sensitive  to  slight  speed  variations  and 
should  begin  to  move  as  soon  as  they  occur.  Be- 
cause the  speed  cannot  return  to  its  normal  value 
as  quickly  as  the  governor  moves,  the  machine 
must  act  and  then  wait  for  the  speed  to  return. 
The  governor  ought  to  be  able  to  act,  according 
to  Mr.  Warren,  when  the  water-wheel  is  standing 
still,  for  otherwise  some  other  means  must  be 
used  in  starting. 

As  regards  force  exerted  in  action,  governors 
are  now  in  constant  service  which  develop  at 
their  norma!  rating  50,000  lb.  push  at  the  piston 
rod.  For  speed  of  action  the  limit  at  present  on 
small  governors  is  somewhat  less  than  one-half 
ef  one  second  for  a  complete  stroke,  which  means 
that  the  governor  can  shut  off  or  turn  on  the  en- 
tire supply  of  water  to  the  wheel  within  that  in- 
terval. The  largest  governors  have  a  maximum 
speed  of  from  one  to  three  seconds  per  stroke. 
Regarding  sensitiveness,  it  is  possible  to  make  ad- 
justment while  the  governor  is  in  action.  Varia- 
tions within  one-half  of  I  per  cent,  cause  prompt 
movement;  in  fact,  it  is  not  easy  to  measure  the 
smallest  variations  which  will  be  felt  by  the  ma- 
chine. The  feature  of  waiting,  after  it  has  moved 
the  gates  a  proper  distance,  for  the  speed  to  re- 
turn is  called  anti-racing.  This  may  not  be  ex- 
pressed in  units,  but  is  quite  satisfactory  under 
actual  conditions. 

The  speed  regulation  of  high  pressure  impulse 
wheels  with  deflecting  nozzles  is  the  easiest  prob- 
lem in  governor  engineering.  A  small  regulator 
developing  from  2,500  to  7,000  ft.-lb.  is  powerful 
enough  for  the  largest  units,  and  should  be  of 
the  oil-pressure  type,  according  to  Mr.  Warren. 
The  degree  of  speed  regulation  which  can  be  ob- 
tained is  about  the  same  as  with  a  steam  engine. 

The  problem  of  getting  the  best  possible  speed 
regulation  from  a  high  pressure  turbine  or  an  im- 
pulse wheel  with  needle  valve  control  needs  very 
careful  thought  if,  as  is  nearly  always  the  case, 
either  of  these  is  located  at  the  end  of  a  long 
feeder  pipe.  The  great  difficulty  is  that  a  long 
column  of  water  possesses  so  much  inertia  that  its 
velocity  cannot  be  changed  with  sufficient  rapidity, 
and  moreover  the  changes  in  rate  of  flow  which 
actually  occur  introduce  a  element  of  great  dan- 
ger. Imagine  a  turbine  operating  at  the  end  of  a 
feeder  pipe  5,000  ft.  long.  Assume  a  maximum 
rate  of  flow  in  the  pipe  of  8  ft.  per  second,  which 
is  frequently  exceeded.  If  the  head  were  400  ft. 
and  the  pipe  5  ft.  in  diameter  this  would  corre- 
spond with  an  output  of  5,600  h.p.  In  such  a 
case  the  actual  weight  of  water  in  the  pipe  would 
be  slightly  over  3,000  tons,  which  exceeds  that  of 
a  loaded  freight  train  half  a  mile  long.  Now  8 
ft.  per  second  is  5;/  miles  per  hour,  and  it  does 
not  require  very  deep  thought  to  see  that  it  would 
be  a  rather  difficult  operation  to  start  such  a  train 
from  rest,  bringing  it  to  that  speed  within  a  sec- 
ond or  two;  it  would  not  be  much  easier  by  the 
use  of  the  engine  alone  without  brakes  to  bring 
such  a  train  back  to  rest  again  in  the  same  time 
interval.  Yet  this  is  just  what  some  engineers 
expect  can  be  done  to  an  equivalent  water  column. 
If  the  water  and  pipe  were  absolutely  inelastic, 
it  would  be  easy  to  calculate  the  average  pressure 
in  pounds  per  .square  inch  which  would  be  re- 
quired to  stop  the  moving  water  within,  say,  two 
seconds.  This  would  be  equal  to  about  one-eighth 
of  the  weight  of  a  column  of  water  of  i  sq.  in. 
section  S,ooo  ft.  long,  because  8  ft.  acceleration  in 
two  seconds  is  approximately  one-eighth  as  great 
as  the  acceleration  due  to  the  weight  of  a  sub- 
stance acting  on  its  own  mass.  This  amounts  to 
271  lb.  per  .square  inch,  while  the  static  head  is 
only  I7r  lb.  per  square  inch.  As  a  matter  of  fact, 
the  pressure  induced  in  stopping  the  moving  water 
column  by  the  action  of  a  governor  upon  the  gate 
of  the  turbine  would  greatly  exceed  this  amount, 
because  the  retarding  action  would  not  be  dis- 
tributed uniformly  over  the  two-second  period.  An 
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exact  solution  of  the  problem  is  impossible  because 
of  the  irregular  movement  of  the  turbine  gate  in 
combination  with  the  uncertain  elasticity  of  the 
water  and  pipe.  While  it  is  impossible  to  deter- 
mine the  actual  initial  rise  of  pressure  caused  by  a 
sudden  closing  of  the  turbine  gates,  the  matter 
is  made  even  more  complex  by  pressure  waves, 
which,  originating  near  the  gate,  travel  back  and 
forth  through  the  water  with  the  velocity  of 
sound,  setting  the  whole  mass  into  vibration  like 
an  organ  pipe.  Because  of  these  waves  there 
are  formed  nodes  and  loops  of  pressure  at  vari- 
ous points  in  the  length  of  the  pipe,  so  that  it 
may  happen  that  the  stress  will  be  greatest  near 
the  middle. 

The  foregoing  argument  shows  clearly  the  need 
of  a  relief  valve  wherever  a  feeder  pipe  is  so  long 
that  dangerous  pressures  will  be  generated  by  the 
necessarily  quick  action  of  a  governor.  However, 
this  solution  is  not  so  easy  as  it  seems,  on  ac- 
count of  the  part  played  by  the  pressure  waves 
which  run  back  and  forth  through  the  elastic 
water  column.  Any  ordinary  valve,  such  as  is 
used  for  steam,  would  open  and  close  so  rapidly 
as  to  act  like  a  reed  upon  an  organ  pipe,  and 
thus  maintain  and  increase  the  vibration  of  the 
mass.  In  order  to  be  at  all  effective,  a  relief  valve 
must  be  deadbeat ;  but  it  must  also  open  quickly. 
Its  time  of  closing  must  be  long  compared  with 
the  vibration  pitch  of  the  water  column.  This 
latter  requirement  is  rather  difficult  with  the  ex- 
ceedingly long  pipe  lines,  which  sometimes  bring 
water  several  miles.  Special  valves  are  now  built 
which  will  open  instantly  and  consume  several 
minutes  in  closing,  the  speed  of  action  being,  of 
course,  adjustable. 

Although  it  is  possible  to  prevent  e.xcessive  rise 
of  pressure  due  to  reduction  in  velocity  of  long 
water  columns,  no  means  have  been  devised  to 
produce  quick  acceleration  of  the  water  when, 
because  of  a  sudden  increase  in  load,  the  speed 
of  the  turbine  begins  to  fall.  The  governor  will 
open  the  gates  promptly,  with  the  immediate  re- 
sult that  the  water  pressure  will  drop,  and  also 
the  already  inadequate  power  of  the  water-wheel ; 
therefore  the  speed  will  fall  still  farther  and  the 
governor  continue  opening  the  gates  until  they  are 
wide  open.  The  reason  why  the  pressure  falls 
when  the  gates  open  is  simply  on  account  of  the 
inertia  of  the  mass,  which  cannot  keep  pace  with 
the  demand  for  water.  After  a  certain  time  in- 
terval, which  may  be  several  seconds,  the  water 
column  will  have  accelerated  sufficiently  to  supply 
what  is  needed  by  the  turbine.  By  this  time,  how- 
ever, the  speed  may  be  far  below  normal.  There 
will  be  a  rapid  acceleration  of  the  1  water-wheel, 
which  will  pass  norma!  speed  because  of  the  ex- 
■  cessive  gate  opening,  and  as  a  result  the  governor 
will  close  the  gates  quickly,  causing  the  relief 
valves  to  operate.  If  the  governor  is  not  made 
very  deadbeat  and  rather  sluggish,  this  cycle  of 
events  will  be  repeated  to  the  great  detriment  of 
the  speed  regulation.  When  the  governor  is  made 
sufficiently  deadbeat  so  as  not  to  encourage  pres- 
sure oscillation  of  the  water  column,  it  will  be 
found  that  the  speed  regulation  is  poor  if  the  load 
changes  are  large  and  sudden ;  it  is  impossible  for 
this  to  be  otherwise,  because  the  water  column 
cannot  possibly  alter  the  energy  given  to  the  wheel 
fast  enough,  w.hether  the  gates  be  in  one  position 
or  another. 

The  only  complete  remedy  for  the  troubles  in 
speed  regulation  caused  by  excessive  .inertia  of  a 
water  column  is  some  form  of  by-pass  valve  di- 
rectly connected  with  the  water-wheel  gates,  ar- 
ranged to  open  as  they  close,  and  thus  keep  the 
velocity  of  the  column  nearly  constant.  An  ar- 
rangement of  this  kind  U  substantially  equivalent, 
as  regards  water  efficiency,  to  an  impulse  wheel 
with  deflecting  nozzle.  This  involves  a  frequent 
waste  of  water  equal  to  that  required  for  the 
largest  load  variations,  and  cannot  well  be  per- 
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mitted  in  many  installations.  Therefore  in  such 
power  plants  as  have  been  described  some  com- 
promise is  usually  reached.  Speed  regulation  is 
partly  sacrificed  for  the  sake  of  water  economy. 
Frequently  such  stations  are  connected  electri- 
cally with  others  where  the  hydraulic,  conditions 
are  favorable  to  good  speed  regulation.  This  ar- 
rangement ensures  the  even  speed  of  the  whole 
system  with  good  efficiency. 

The  predetermination  of  speed  regulation  ob- 
tainable under  given  conditions  is  of  great  im- 
portance, and  has  been  left  too  much  to  governor 
manufacturers,  in  Mr.  Warren's  opinion.  As  a  re- 
sult their  salesmen  have  sometimes  made  guaran- 
tees that  were  impossible  of  fulfillment  without 
changing  the  laws  of  physics.  He  submits  an 
analysis  of  the  problem  which  leads  to  the  follow- 
ing equation  of  the  relation  between  the  percent- 
age temporary  change  in  speed,  d,  the  time  re- 
quired for  the  governor  to  make  a  stroke,  T,  the 
moment  of  inertia  or  flywheel  effect  of  the  re- 
volving parts,  /,  the  normal  revolutions  per  min- 
ute, S,  and  the  horsepower  output  from  the  wheel 
before  and  after  a  change,  p  and  pi  respectively : 
</=8l,ooo,ooo  T  (p—p,)^I  5" 
From  the  form  of  the  equation  it  is  apparent 
that  the  percentage  speed  variation  is  directly 
proportional  to  the  slowness  of  the  governor.  Un- 
der certain  conditions  the  effect  of  the  governor 
in  promptly  adjusting  the  output  of  the  water- 
wheel  after  a  load  change  is  interfered  with  by  the 
inertia  of  the  water  column  in  the  penstock,  and  in 
such  cases  the  predetermination  of  speed  varia- 
tion is  sometimes  very  difficult.  For  simple  de- 
flecting nozzles  with  tangential  wheels  and  with 
most  turbine  installations  the  formula  is  of  great 
service. 

Of  the  quantities  in  the  equation  there  is  one,  T, 
which  cannot  be  exactly  determined.  Any  gov- 
ernor manufacturer  will  state  the  time  required 
for  a  complete  stroke  of  one  of  his  governors, 
but  it  should  not  be  assumed  that  fractions  of 
the  stroke  will  be  covered  in  correspondingly 
lesser  intervals.  Experience  shows  that  short 
governor  movements  take  place  at  a  much  slower 
rate  of  travel  than  long  ones.  It  is  necessary 
that  this  should  be  so  in  order  to  prevent  over- 
travel  in  adjusting  the  output  of  the  water- 
w.heel.  As  a  matter  of  fact,  one  may  assume, 
without  introducing  a  serious  error  into  the  cal- 
culations, that  the  time  7'  required  for  any  gov- 
ernor to  alter  the  power  of  a  water-wheel  after 
a  great  or  small  sudden  load  change  will  be  ap- 
proximately constant  and  equal  to  the  time  re- 
quired for  a  full  stroke. 

After  a  power  plant  is  in  operation,  it  is  often 
necessary  to  determine,  among  other  facts, 
whether  the  speed  regulation  is  as  good  as  was 
guaranteed  by  the  governor  manufacturer,  or  at 
any  rate  as  good  as  it  should  be.  A  method  of 
obtaining  simultaneous  measuremejnts  of  load, 
voltage,  and  speed  has  been  devised  by  Mr.  War- 
ren which  is  free  from  instrumental  defects,  and 
which,  w.hile  requiring  only  one  or  two  skilled 
men  for  its  use,  will  give  results  of  great  value 
in  any  power  plant  where  there  are  two  or  more 
independent  alternating  current  units. 

It  is  evident  that  the  number  of  cycles  per 
second  of  current  generated  by  any  alternator 
could  be  used  to  measure  the  speed  if  these 
cycles  could  be  accurately  counted.  The  oscillo- 
graph provides  means  for  doing  this  in  a  very 
interesting  way.  This  instrument  is  a  sensitive 
reflecting  galvanometer,  which  has  such  an  ex- 
ceedingly short  period  of  vibration  and  is  so 
deadbeat  in  action  that  the  actual  current  wave, 
varying,  even  though  it  may,  as  rapidly  as  several 
hundred  times  a  second  from  a  positive  to  a 
negative  value,  can  be  accurately  followed  and 
recorded  on  a  setisitive  photographic  film.  If 
(he  film  could  be  moved  at  an  absolutely  uniform 
rate,  so  that  the  trace  of  the  current  value  would 
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be  drawn  as  an  approximate  sine  curve,  it  would 
be  necessary  merely  to  measure  the  spacing  gf 
this  curve  in  order  to  determine  the  frequency 
of  the  generator  and,  consequently,  its  speed. 
It  is  not  easy,  however,  to  provide  absolutely 
uniform  motion  for  the  film,  and  there  are  some 
other  difficulties  in  the  way.  Since,  however, 
several  oscillograph  curves  may  be  superimposed 
on  the  same  film,  it  is  not  necessary  that  the 
sensitive  photographic  surface  should  move  at  a 
uniform  rate,  because  one  sine  curve  may  be 
measured  in  the  terms  of  another  sine  curve.  If 
one  of  these  is  known  to  pass  through  a  constant 
number  of  cycles  per  second,  it  may  be  adopted 
as  the  standard  unit  of  time,  and  its  waves,  as 
shown  on  the  film,  l>e  used  to  measure  the  num- 
ber of  cycles  per  second  of  the  other  curve  and, 
consequently,  the  speed  variations  of  the  machine 
under  test. 

The  measurement  of  the  comparative  frequency 
of  the  two  curves  becomes  a  very  simple  matter 
if-  they  are  allowed  to  overlap  on  the  film,  be- 
cause in  such  a  case  interference  effects  are  pro- 
duced  in   a   very  beautiful   manner.     These   in- 
terferences are  due  to  the  fact  that  at  times  the 
traces  of  both  curves  overlap  on  the  film  so  as 
to  produce  a  single  line;   while   at  other  times, 
one   curve   having  gained   part  of   a   cycle   over 
the  other,  the  two  lines  will  be  side  by  side  and 
more  or  less  confused.     When  the  speed  of  mo- 
tion of  the  film  is  right,  the  negative  shows  al- 
ternate   shaded    bands,    the    distance    apart    of 
which,   when   counted   in   cycles,   is  an   accurate 
measure  of  the  relative  speeds  of  two  generators 
being  compared.     Everything  depends  upon  one 
generator   running  at   constant   speed.     In  prac- 
tice it  is  not  difficult  to  fulfill  this  condition  with 
ample  precision.     To  do  so  the  generator,  which 
is  to  serve  as  a  standard  measure  of  time,  must 
be  given  a  perfectly  steady  load,  or,  better  still, 
no  load  at  all,  excepting  the  trivial  current  re- 
quired   by   the  ,oscillograph.      The    gate    of    the 
water-wheel   which    drives   it   should   be    discon- 
nected from  its  governor  and  fixed   in   position. 
The   water   pressure   upon   the  wheel   should   be 
maintained  very  nearly  constant.     The  generator 
should  be  allowed  to  run  fifteen  or  twenty  min- 
utes before  measurements  are  made.     Its   speed 
should  be  observed  very  carefully  by  a  sensitive 
recorder  of  some  kind  in  order  to  be  sure  that 
it  is  steady.     A  frequency  indicator-  will  answer 
very    well     for    the    purpose,    even    though     its 
graduations  may  be  far  from  correct,  becau.se  it 
is  to  be  borne  in  mind  that  steady  speed  is  the 
only  desideratum.     The  great  inertia  of  the  re- 
volving parts  of  the  water-wheel  and  generator 
in  the  absence  of  any  external  load  will  be  found 
to  maintain  the  speed  with  remarkable  uniform- 
ity.   There  should  be  no  trouble  at  all  in  keeping 
this    standard    machine    steady    within    o.i    per 
cent,    without   any    diflScult    manipulation    of  Ithe 
water-wheel  gate.     The  frequency  of  this  stand- 
ard machine  should  be  adjusted  s  or  6  per  cent. 
below  or  above  that  of  the  normal  frequency  of 
the  machine  of  which  the  speed  is  to  be  measured. 
Assuming  that  the  standard  generator  is  run- 
ning 5  per  cent,  in  speed  below  the  normal  fre- 
quency  of   the   machine    under   test,    it    is   clear 
that   the    fast   machine    should    gain    five   cycles 
over    the    standard    in    lOO   cj'cles ;    or,    in    other 
words,  the  interference  points  should  be  twentjf 
cycles   apart.     If,    however,    the   machine   under 
test  should  drop   in  speed   5, per  cent.,  it   would 
then   have   the   same    frequency  as   the   standard 
machine,    and   the    interference   points   would   be 
an  infinite  distance  apart.     If  the  loaded  machine 
should  gain  5  per  cent,  above  its  normal  speed, 
it    would    then    be   10  per   cent,    faster   than   the 
standard   one,    thus    gaining   ten    cycles    in   each 
100,    so    that    the    interference    bands    would 
spaced  at  ten  cycle  intervals.     The  extreme  pr 
cision  of  the  method  is  shown  in  the  large 
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tion  in  the  spacing  of  these  interference  bands, 
corresponding  to  coiftparatively  small  variations 
in  relative  speed.  Another  great  advantage  of 
the  method  over  any  other,  however,  lies  in  the 
fact  that  not  only  is  the  speed  of  a  machine  un- 
der operating  conditions  determined  with  ex- 
treme precision,  but  also  that  the  voltage  of  such 
a  machine  is  recorded  simultaneously,  for  ^the 
amplitude  of  the  oscillograph  curve  depends  pre- 
cisely upon  the  voltage  of  the  machine  being 
tested.  By  measuring  the  width  of  the  curve, 
the  voltage  value  corresponding  to  each  speed 
value  is  obtained. 

Furthermore  it  is  possible  to  obtain  simultane- 
ous measurements  of  the  current  output  from 
the  loaded  machine,  which  means  practically  the 
variations  in  load,  and  this  is  the  most  important 
feature  of  all.  To  do  this  a  third  oscillograph 
mirror  is  impressed  into  service,  being  connected 
with  a  current  transformer  in  circuit  with  the 
generator   under   test,   so   that  the   amplitude   of 


Road  Intersections  along  the  Grand  Boule- 
vard and  Concourse,  New  York  City, 

The  Grand  Boulevard  and  Concourse  in  the 
Borough  of  the  Bronx,  New  York  City,  the  gen- 
eral features  of  which  were  described  in  The 
Engineering  Record  of  Aug.  8,  1903,  will,  when 
completed,  connect  Central  Park  with  the  parks 
north  of  the  Harlem  River  and  form  an  im- 
portant part  of  the  city's  great  park  system. 
The  concourse  is  over  4  miles  long  and  has 
a  total  width  of  182  ft.,  made  up  of  a  58-ft.  cen- 
tral roadway  for  speeding,  two  9-ft.  cycle  paths 
with  strips  of  turf  along  each  side,  two  24-ft. 
macadam  roadways  for  pleasure  vehicles  and 
two  20-ft.  sidewalks,  each  flagged  for  a  width  of 
8  ft.  in  its  center,  leaving  6-ft.  strips  of  turf 
along  each  side.  No  heavy  traffic  will  be  per- 
mitted on  the  boulevard  and  to  provide  means 
for  such  traffic  and  for  street  cars  to  cross  the 
line  of  the  pleasure  drive  nine  of  the  principal 


Tremont  Ave.  and  Kingsbridge  Road  about  <5o 
per  cent,  of  the  cutting  was  in  rock. 

Each  of  the  ramps  carries  an  asphalt  block 
roadway  23  ft.  wide  with  a  cement  sidewalk  on 
the  outside.  The  walk  is  10  ft.  wide  where  no 
outside  supporting  wall  is  required  an  8  ft.  wide 
where  such  a  wall  is  necessary.  Outside  walls 
are  not  required  at  the  two  crossings  mentioned 
but  the  maximum  section  prescribed  for  such 
walls,  which  will  be  dry  rubble,  is  shown  in  an 
illustration.  At  Tremont  Ave.  the  depressed 
roadway  has  a  maximum  grade  of  about  z]A 
per  cent.,  466  ft.  long.  The  west  ramps  have  a 
length  of  about  325  ft.  in  which  there  is  a  rise 
of  about  20  ft.  The  corresponding  figures  for 
the  east  ramps  are  466  ft.  and  3.4  ft. 

The  steel  work  of  the  overhead  crossing  con- 
sists of  24-in.  8o-lb.  I-beams  parallel  to  the 
course  of  the  boulevard,  about  zVi  ft.  on  centers 
in  general,  carried  on  the  ramp  walls  as  abut- 
ments and  on  a  single  line  of  plate  girders  on 
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Sections  through  Steelwork  Carrying  Concourse  over  Tremont  Ave. 


the  curve  traced  by  the  light  reflected  from  this 
mirror  shall  indicate  at  every  point  on  the  sensi- 
tive film  what  the  actual  output  of  the  generator 
was,  corresponding  to  the  speed  and  voltage 
shown  by  the  other  two  curves.  This  method 
makes  it  possible  to  conduct  a  speed  test  of  any 
alternating  current  unit,  either  steam  or  water 
driven,  under  actual  load  conditions,  and  is  there- 
fore of  much  greater  value  than  any  test,  how- 
ever accurate,  under  special  conditions,  which  are 
never  exactly  the  same  as  when  in  service. 


Forestry  Work  has  been  started  by  the  Atchi- 
son, Topeka  &  Santa  Fe  R.  R.  in  order  to  provide 
ties  and  other  timber.  It  is  now  planting  700 
acres  in  a  ranch  of  9,000  acres  in  Southern  Cali- 
fornia with  eucalyptus  seedlings,  and  this  plant- 
ing is  to  be  repeated  annually,  it  is  understood. 
Each  tree  is  expected  to  yield  six  ties  at  the  end 
of  IS  years  or  about  3,300  ties  to  the  acre. 
These  ties  will  be  cut  from  700  acres  of  the 
orchard  annually,  after  15  years  from  the  first 
planting,  about  2,250,000  being  obtained  each 
year.  As  the  rate  of  removal  will  be  equal  to 
the  rate  of  planting,  the  same  total  acreage  will, 
theoretically  at  least,  maintain  the  same  annual 
supply  of  ties.  The  cost  for  each  cultivated 
tie  is  below  that  of  ties  of  white  oak  now 
bought 


cross  streets  are  to  be  depressed  and  the  Con- 
course carried  over  them  on  a  steel  structure 
extending  the  full  width  of  the  new  street.  At 
the  same  time  light  traffic  approaching  the  drive 
on  any  of  these  intersecting  streets  from  either 
direction  can  reach  it  over  ramps  which  lead 
up  on  both  sides  of  the  depressed  roadway.  These 
crossings  are  known  as  transverse  roads.  The 
less  important  cross  streets  will  be  carried  over 
the  Concourse  at  grade  or  shut  off  entirely.  The 
transverse  roads  under  construction  at  Tremont 
Ave.  and  Kingsbridge  Road  are  typical  of  all 
that  are  to  be  built. 

Tremont  Ave.  crosses  the  Concourse  at  an 
angle  of  about  70  deg.  necessitating  a  skewed 
arrangement  of  the  steel  structure  as  shown 
on  an  accompanying  plan.  The  depressed  cen- 
tral roadway  is  45  ft.  wide  between  the  faces 
of  the  retaining  walls.  The  asphalt  block  pave- 
ment is  36  ft.  wide  between  curbs  and  has  a  4J4- 
ft.  cement  sidewalk  on  each  side.  A  line  of 
steel  columns,  18.175  ft-  o"  centers,  placed  on  the 
center  line  of  the  roadway,  carries  part  of  the 
weight  of  the  steel  work  which  will  be  referred 
to  later.  The  concrete  retaining  walls  in  gen- 
eral have  the  sections  shown  in  the  accom- 
panying illustrations,  the  section  in  rock  where 
the  concrete  forms  a  face  wall  rather  than  a 
support  being  materially  lighter  than  where  the 
backing  is   earth   or  loose  fill   of  any   sort.     At 


the  center  line  of  the  transverse  road  supported 
by  the  columns  before  mentioned.  These  girders 
are  made  up  of  a  36xfi-in.  web  plate,  four 
6x6x9/i6-in.  angles  and  two  I4xj4-in.  cover  plates 
and  have  5x3^xJ^-in.  stiffener  angles,  arranged 
as  shown  in  an  accompanying  illustration  on 
which  is  also  indicated  the  general  form  of  most 
of  the  steel-work  details.  Between  the  24-in. 
I-beams  are  concrete  jack  arches.  Two  plate 
girders,  one  on  the  east  and  the  other  on  the 
west  side  of  the  concourse  are  depressed,  as  indi- 
cated in  the  drawings  to  afford  room  for  public 
service  pipes  between  the  I-beams,  which  in  these 
panels  rest  on  top  of  the  girders.  In  the  panels 
reserved  for  pipes  the  jack  arches  are  replaced 
by  4-in.  slabs  of  concrete  between  the  top  flanges 
of  the  I-beams  and  the  spaces  between  the  bot- 
tom flanges  are  filled  metal  plates,  and  the  en- 
tire panels  filled  with  cinders.  Cinder  concrete 
will  be  packed  around  the  pipes  to  hold  them 
in  place  and  prevent  freezing.  To  the  surface 
of  the  jack  arch  floor  will  be  applied  a  water- 
proofing coat  consisting  of  three  layers  of  roofing 
felt  thoroughly  mopped  above  and  below  with 
hot  pitch.  This  waterproofing  will  be  protected 
by  a  V/z-m.  layer  of  Portland  cement  mortar, 
one  part  cement  and  two  parts  sand.  The  pave- 
ment on  these  crossings  will  be  macadam  to 
correspond  with  the  Concourse  paving.  The  de- 
tails of  the  sidewalks  carried  by  the  steel  work 
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are  shown  in  the  drawings.  The  railing  has  a 
wrought-iron  filling,  cast-iron  posts,  and  a  3-in. 
bronze  hand  rail. 

At  each  transverse  road  a  complete  drainage 
system  will  be  provided  to  carry  the  surface  water 
entering  the  depressed  road  and  flowing  down 
the  ramps  from  the  Concourse  into  the  existing 
system  of  sewers.  At  Tremont  Ave.  there  are 
three  lines  of  i2-in.  drains  on  concrete  cradles 
with  brick  manholes  at  about  loo-ft.  intervals. 
The  inlets  have  flat  cast-iron  gratings.  The  cen- 
ter drain  in  the  depressed  road  is  for  surface 
water  only,  but  the  drains  on  the  ramps  are  for 
house  drainage  as  well  as  surface   water. 

The  concrete  known  as  Class  A,  used  in  the 
copings,  jack  arches  and  sidewalks,  is  a  1:2:4 
mixture  of  Lehigh  Portland  cement,  stone  screen- 
ings and  crushed  trap  rock.  The  concrete  known 
as  Class  B,  in  the  column  footings,  ramp  walls 
and  abutments,  is  a  i  :3 :6  mixture  of  the  same 
materials.  The  broken  stone  used  in  Class  A 
concrete  passes  a  i-in.  and  is  retained  on  a  }/i-'m. 
mesh  screen.  The  limits  for  Class  B  concrete 
stone  are  I'/i  and  }i  in. 

At  Tremont  Ave.  most  of  the  concrete  was 
prepared  in  a  Smith  mixer,  placed  near  the 
north  edge  of  the  cut  about  on  the  center  line 
of  the  Concourse.  The  materials  for  each  batch 
were  placed  in  a  i-yd.  bucket  and  delivered  to 
the  mixer  by  a  guyed  derrick,  with  an  80-ft. 
boom,  placed  to  the  eastward  of  the  mixer  and 
operated  by  a  Lidgerwood  double-drum  hoisting 
engine  supplied  with  steam  by  a  6c)-h.-p.  Olney 
&  Warren  boiler  which  also  served  the  steam 
drills  used  in  the  rock  cut.  Thi^  mixer  delivered 
to  3-yd.  Koppel  cars  which  were  operated  by 
hand  on  track  laid  along  the  outside  of  both 
ramp  walls,  the  track  for  the  south  wall  being 
carried  across  the  cut  on  a  trestle.     In  order  to 
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and  produces  screenings  and  J4-in.  to  i}4-in. 
stone.  The  uncrushed  stone  is  delivered  to  the 
platform  of  the  crusher  or  to  storage  piles  nearby 
by  two  guyed  derricks  on  the  north  side  of  the 
cut  located  near  each  side  of  the  Concourse. 
These  derricks  have  85-ft.  masts  and  80-ft.  booms, 
and  are  operated  by  Lidgerwood  double-drum 
hoists  supplied  with  steam  by  a  central  boiler 
plant  composed  of  an  8o-h.-p.  Olnjy  &  Warren 
boiler  and  a  40-h.-p.  boiler  taken  from  a  New 
York  elevated  railway  locomotive.  These  boil- 
ers also  serve  the  crusher  and  mixer  engines 
and  the  steam  drills. 

The  crusher  product  is  delivered  to  a  bucket 
elevator  which  hoists  it  to  the  screen  over  three 
elevated  bins  holding  about  9  yd.  each.  These 
are  a  few  feet  east  of  the  crusher.  About  20  ft. 
north  of  the  elevated  bins  is  a  guyed  derrick, 
with  a  40-ft.  boom,  handling  a  i-yd.  bucket.  The 
proper  quantities  of  screenings  and  larger  aggre- 
gate are  drawn  into  the  bucket  from  the  bins; 
cement  is  added  from  the  cement  shed  just  north 
of  the  crusher;  and  the  whole  is  delivered  as  a 
batch  to  the  Smith  mixer  which  is  on  an  elevated 
platform  about  30  ft.   east  of  the  derrick.     The 
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The  Choice  of  a  Bituminous  Coal. 

By  R.   H.    Kus«,   Secretary,   Committee  on  Smoke   Abate- 
ment  of    the    City    Club  of    Chicago. 


Part   Plan   of  Steelwork,   Tremont  Ave. 


An  ever-recurring  problem  confronting  the  op-' 
crating  engineer  is  that  of  determining  which  coal 
is  best  suited  for  his  purposes,  everything  con- 
sidered, for  although  he  may  have  reached  a 
satisfactory  conclusion  at  one  time,  circumstances 
are  bound  to,  arise  subsequently  which  make  it 
desirable  to  renew  the  investigation.  To  the 
careful  buyer,  the  problem  of  selecting  coal  di- 
vides itself  naturally  into  a  consideration  of  the 
following  main  topics: 

1.  Availability,  contingent  upon  the  location  of 
the   mines,   labor   conditions,   transportation,   etc. 

2.  Relative  costs  of  evaporating  a  certain  unit 
quantity  of  water  or  its  equivalent. 

3.  Flexibility  and  adaptability  of  the  coal  with- 
in the  capabilities  of  the  apparatus  in  which  it  is 
used. 

4.  Degree   of  smoke  reduction  attainable. 

5.  Quantity  and  quality  of  the  resulting  refuse 
and  ease  of  its  handling  or  removal. 

6.  Effect  of  treatment  of  the  most  desirable 
coal  on  all  of  the  previous  items. 

The  items  enumerated  are  necessarily  interde- 
pendent, and,  of  course,  dependent  also  upon 
the  apparatus  in  which  the  coal  is  used  and  upon 
the  character  of  the  available  labor.  The  scope 
of  this  article  will,  however,  be  restricted  to  the 
consideration  of  the  six  divisions  mentioned,  with 
only  such  incidental  references  to  the  apparatus 
and  the  method  of  firing  as  may  be  necessary  to 
indicate  the  leading  factors  to  be  treated. 

Under  the  head  of  availability  it  is  safe  to  as- 
sume that  the  ordinary  plant  is  destined  to  lean 
toward  the  use  of  a  coal  of  a  character  like  that 
which  comes  from  the  nearest  mines  reached  by 
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bring  the  cars  close  to  the  forms,  so  that  they 
could  be  dumped  directly  into  the  latter,  the 
track  was  carried  on  transverse  timbers  attached 
to  the  form  studding  at  one  end  and  resting  on 
the  earth  or  stone  bank  at  the  other.  Three 
cars  were  used  at  once,  a  switch  and  short  stub 
track  being  provided  to  facilitate  the  passing 
of  empty  and  loaded  cars. 

The  placing  of  concrete  was  begun  at  the  ex- 
treme west  end  of  the  cut  and  the  two  walls 
were  carried  forward  almost  simultaneously. 
Each  wall  was  built  in  50-ft.  sections  and  the 
concrete  in  each  section  was  allowed  to  set 
before  the  next  one  was  built,  two-ply  tar  paper 
being  placed  in  the  joint  to  provide  for  expan- 
sion. A  l-in.  cement  finish  was  secured  by  using 
5^-in.  sheet  steel  face  plates,  6  ft.  long  and  about 
14  in.  wide.  The  centering  for  the  jack  arches 
between  the  24-in.  I-beams  was  supported  on 
cross  pieces  hung  from  the  lower  flanges  of  the 
I-beams  with  L-bolts  in  the  usual  manner. 

At  Kingsbridge  Road  the  stone  excavated  in 
the  cut  is  crushed  for  use  in  the  wall  concrete. 
An  oscillating  crusher  with  a  capacity  of  about 
60  yd.  per  day,  made  by  the  Parrel  Foundry 
Machine  Co.,  is  set  up  on  the  north  side  of 
Kingsbridge  Road,  about  on  the  center  line  of 
the  Concourse.  It  is  operated  by  a  double  cylin- 
der  vertical   Westinghouse    Machine   Co.   engine 


mixer  delivers  to  Koppel  cars  which  are  handled 
on  tracks  carried  just  behind  the  wall  forms  as 
at  Tremont  Ave. 

General  supervision  of  all  work  on  the  Grand 
Boulevard  and  Concourse  is  exercised  by  Mr.  Jo- 
siah  A.  Briggs,  chief  engineer  of  the  Borough 
of  the  Bronx,  New  York  City.  The  work  is 
under  the  immediate  supervision  of  Mr.  S.  C. 
Thompson,  principal  assistant  engineer  of  high- 
ways, under  whose  direction  the  structures  de- 
scribed were  designed.  The  construction  work, 
which  is  now  in  charge  of  Mr.  Chas.  Gartensteig, 
assistant  engineer,  was  begun  by  Mr.  R.  H.  Gil- 
lespie, assistant  engineer,  who  resigned  last  May, 
Mr.  J.  C.  Rogers,  Jr.,  is  the  general  contractor. 
The  steel  work  for  both  Tremont  Ave.  and 
Kingsbridge  Road  was  fabricated  by  the  Ameri- 
can Bridge  Co.,  and  will  be  erected  by  the  Terry 
&  Tench  Co.^  New  York  City. 


The  Water  encountered  at  some  places  dur- 
ing the  boring  of  the  Simplon  tunnel  was  re- 
markable for  the  entire  absence  of  chlorine  from 
it,  in  which  respect  it  was  new  to  chemists.  Sev- 
eral geologists  and  analysts  have  reached  the  con- 
clusion that  the  water  had  never  been  on  the 
surface  of  the  earth,  but  no  very  satisfactory  ex- 
planation of  its  presence  in  the  rock  at  the  loca- 
tion of  the  tunnel  has  yet  been  made. 


competing  coal  railways.  The  force  of  this  in- 
fluence is  particularly  noticeable  with  mechanical 
stoker  installations  which  may  be  built  particu- 
larly for  a  coal  of  a  special  characteristic,  such 
as  a  coking  quality,  which  eventually  gives  way 
to  a  cheaper  coal,  however  unsuited  the  latter 
may  be  for  the  apparatus  on  which  it  is  burned. 
It  is  true  that  in  small  plants,  where  there  is  a 
likelihood  of  inadequate  equipment  and  the  coal 
bill  forms  a  small  percentage  of  the  total  plant 
operation  cost,  little  attention  is  sometimes  paid 
to  this  matter.  It  is  no  less  true,  however,  that 
the  good  intention  of  an  owner  to  buy  a  superior 
grade  of  coal  in  the  beginning,  so  as  to  reduce 
smoke  emission  or  the  like,  is  likely  to  give  way 
to  the  use  of  the  cheapest  available  fuel,  some- 
times even  at  an  increased  cost  in  some  other 
item  than  the  bill  because  the  auxiliary  expenses 
of  coal  use  are  not  sg  easily  recognizable  as  the 
cost  of  the  fuel  itself.  Most  consulting  engin- 
eers fail  to  appreciate  and  to  provide  for  this 
natural  tendency  and  consequently  complain  be- 
cause their  specifications  as  to  operation  are  not 
fully  complied  with,  when,  as  a  matter  of  fact, 
their  grievances  are  not  so  serious  as  those  of 
the  owner  who  pays  toll  every  day  for  the  short- 
comings of  the  consulting  engineer.  Obviously, 
the  conclusion  should  be  that  the  furnace  design 
should  provide  the  best  available  means  for  the 
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use  of  the  coal  nearest  at  hand,  whether  that 
requires  an  additional  initial  expenditure  or  not. 
Any  other  course  is  a  makeshift  and  an  example 
of  poor  engtineering. 

The  cost  of  evaporating  a  unit  quantity  of 
water  is  contingent  upon  the  circumstances  of 
operation,  the  available  equipment  and  similar 
factors.  By  the  time  the  final  decision  as  to  the 
coal  to  be  used  is  reached  the  equipment  has 
already  been  provided  and  no  lonj^r  is  to  be 
considered  a  changeable  factor.  In  deciding 
which  is  the  cheapest  fuel  to  use,  it  is  a  mistake 
to  assume  that  the  matter  can  rest  with  the  rela- 
tive showings  of  the  particular  coals  tested,  though 
it  would  appear  at  first  sight  that  everything  has 
been  taken  into  account  by  such  a  course,  the 
apparatus,  as  said  before,  not  being  considered 
capable  of  change  to  meet  the  requirements  of 
the  diflferent  grades.  The  force  of  the  foregoing 
statement  is  apparent  from  a  consideration  of  the 
relative  costs  of  handling  the  refuse,  the  wear  and 
tear  of  equipment,  the  care  required  for  firing 
to  obtain  results  comparable  with  those  of  the 
tests,  and  the  effect  of  dust  of  the  fuel  on  the 
surrounding  firing  room  and  contiguous  proper- 
ties. Of  these  items  the  cost  of  refuse  removal 
overlaps  the  wear  and  tear  item  more  or  less, 
depending  upon  the  quality  of  the  refuse,  some  of 
which  will  put  an  ordinary  conveyor  system  out 
of  commission  much  sooner  than  the  refuse  of 
other  coals  or  that  of  the  same  basic  coal  treated 
by  washing,  sizing  or  otherwise.  Of  course,  the 
quantity  of  refuse  to  be  removed  is  indicated 
by  the  amount  found  on  analysis,  though  the 
relative  performances  of  two  coals  diflferent  in 
uninflammable  content  do  not  bear  a  like  relation 
in  actual  performance,  because  one  coal  may 
cause  a  greater  percentage  of  combustible  to 
appear  in  the  refuse  than  a  comparison  of  the 
analyses  would  indicate,  even  to  one  who  is  com- 
petent to  interpret  analyses. 

That  there  are  serious  disappointments  in  the 
use  of  a  certain  coal  after  an  apparently  fair  and 
careful  series  of  tests  is  due  to  the  fact  that  test 
conditions  are  not  strictly  representative  of  work- 
ing conditions.  The  preparation  for  and  perform- 
ance of  all  of  the  tests  of  a  series  operates  to 
throw  two  wholly  diflferent  coals  more  nearly 
on  an  equality,  the  coal  -of  the  lower  grade  re- 
ceiving greater  benefit  by  the  iame  care  in  fir- 
ing, whether  by  hand  or  by  mechanical  stoker, 
than  the  better  grade.  To  explain  by  example, 
a  good  grade  of  coal  may  admit  of  a  range  of 
efficiency  of  eight  per  cent,  between  careful  ma- 
nipulation and  ordinary-  firing,  while  the  poorer 
grade  admits  of  a  range  of  fifteen  per  cent.  The 
test  series  tends  to  compare  only  the  high  per- 
formance marks  of  the  several  coals  while  the 
fuel  selected  is  used  according  to  ordinary  treat- 
ment. 

Another  point  to  be  considered  is  that  the  test 
conditions  of  the  apparatus,  if  brought  back  for 
each  fuel  to  equal  cleanliness  of  furnace  and  heat- 
absorbing  regions  at  the  start  of  each  test  run, 
are  in  ordinary  operation  put  out  of  all  compari- 
son with  the  test  conditions  more  quickly  with 
some  coals  than  with  others.  In  spite  of  the  best 
that  can  be  done,  the  apparatus  as  a  unit  deteri- 
orates rapidly  between  periods  of  complete  clean- 
ings for  some  fuels,  owing  to  soot  deposits  in 
combustion  chambers  and  tube  chambers,  while 
with  other  coals  the  trouble  is  less  marked.  The 
test  series  cannot  serve  to  indicate  this  diflfcrence 
to  the  degree  desired,  although  a  study  of  minor 
happenings  in  all  of  the  tests  is  of  service  to 
indicate  a  diflference  in  coal  behavior  even  in  this 
regard.  Smoke  observations  and  chamber  exami- 
nations, the  latter  both  before  and  after  test  runs, 
Serve  to  throw  light  on  this  matter.  Of  course, 
the  degree  of  ease  in  removing  soot  and  finely 
divided  refuse  from  the  aflfected  regions  is  a 
salient  factor  in  this  branch  of  the  subject. 

Under  the  third   item,  adaptability  of  coal   to 


the  apparatus,  there  is  one  of  the  most  diflScult 
features  attending  the  selection  of  a  coal  for  a 
particular  duty.  Here,  again,  the  test  series  is 
likely  to  fail,  especially  if  a  whole  battery  of 
boilers  is  available  to  take  care  of  the  variations 
of  duty  while  the  steam  delivery  from  the  appar- 
atus employed  in  the  test  is  mamtained  without 
material  fluctuations.  Nor  will  a  series  of  tests 
conducted  on  the  basis  of  under,  even  and  over- 
capacity give  the  information  desired.  This  por- 
tion of  the  subject  can  be  handled  to  some  de- 
gree by  a  study  of  the  quantity  and  quality  of  the 
refuse,  and  the  ease  with  which  it  may  be  re- 
moved if  the  contingency  arises.  For  example, 
two  grades  of  coal  may  be  compared,  the  first 
being  one  that  gives  a  tenacious,  gummy,  compact 
clinker  and  the  other  a  clinker  that  is  very  frag- 
ile and  easily  broken  up  under  the  action  of 
an  ordinary  rocking  grate.  In  the  first  case  we 
are  restricted  because  the  best  available  means  of 
adjustment,  damper  regulation,  is  ineflfective,  since 
the  resistance  of  the  fuel  bed  is  not  capable  of 
easy  change,  while  in  the  second  case  we  can  ma- 
terially aflfect  the  rate  of  furnace  performance. 
It  is  not  sufficient  to  dismiss  this  important  sub- 
ject by  declaring  that  when  a  fire  is  in  a  condition 
where  it  refuses  to  respond  to  damper  regulation 
it  is  time  to  clean,  for  that  would  impose  the 
necessity  for  cleaning  very  often  with  some  fuels, 
a  service  which,  in  ordinary  running  operation, 
is   not  likely  to  be  performed. 

In  some  localities  it  is  very  important  to  re- 
duce smoke  to  a  degree  where  it  no  longer  is 
a  menace.  In  such  plants  where  recourse  must 
be  taken  to  a  particular  high  grade  of  fuel  either 
because  of  inadequate  furnaces  or  because  of  the 
nature  of  the  service  demanded  in  order  to  re- 
duce the  smoke  emission,  the  situation  is  indeed 
unfortunate  and  the  real  remedy  is  a  substitution 
of  furnace  or  method  of  coal  use.  An  inadequate 
furnace  arrangement  imposes,  necessarily,  an  un- 
desirable restriction  as  to  kinds  of  coal  available 
for  use,  though  it  may  be  said  that  a  bad  furnace 
for  one  kind  of  bituminous  coal  is  very  likely 
to  be  as  bad  for  any  other  kiud. 

In  selecting  a  coal  for  the  primary  purpose  of 
avoiding  smoke,  more  progress  can  sometimes 
be  made  by  trying  the  several  variations  of  sizes 
of  a  promising  coal  from  one  field  than  by  ex- 
perimenting with  a  number  of  coals  from  as  rriany 
diflferent  fields. 

The  quantity  and  quality  of  the  refuse  have 
been  previously  considered  as  an  important  factor 
under  several  heads.  The  quality  of  the  refuse 
is  the  more  important,  since  it  bears  upon  the 
proposition  of  resistance  to  air  passage  to  a  larg- 
er degree  than  the  quantity  itself,  and  besides  is 
the  leading  factor  in  determining  the  ease  with 
which  it  can  be  removed.  In  certain  mechanical 
stokers  this  matter  becomes  less  important  than 
for  hand-firing,  though  in  others  it  is  more  im- 
portant. 

The  treatment  of  which  a  coal  is  capable  pre- 
sents to  the  user  a  field  of  speculation  that  seems 
to  offer  promising  results.  First  to  be  thought 
of  in  this  connection  is  sizing,  the  separation  of 
the  coal  into  several  groups  of  which  the  pieces 
are  of  approximately  the  same  weight.  The  ad- 
vantage of  this  treatment  is  that  the  percentage 
of  voids  in  a  given  thickness  of  fuel,  the  pieces 
being  of  irregular  shape  and  not  fitting  into  each 
other,  approaches  a  maximum  the  more  nearly 
uniform  they  are  in  size.  Spheres  of  the  same 
diameter  present  when  piled  into  heaps  a  fixed 
percentage  of  unfilled  space  or  voids  irrespective 
of  what  the  diameter  may  be.  Now,  the  same 
holds  true,  but  to  a  less  extent,  with  uniformly 
sized  coal.  Hence,  in  the  case  of  a  bed  of  sized 
coal  we  may  expect  to  use  a  thicker  layer  than  with 
mixed  coal.  This  means  that  it  is  possible  to  have 
a  thicker  bed  of  incandescent  fuel  on  the  grate, 
thereby  causing  a  smaller  variation  of  furnace 
temperatures  to  come  about  when  green   fuel  is 


fired.  Again,  it  is  possible  with  a  thicker  fuel 
layer  to  have  a  greater  variation  in  fuel  bed  thick- 
ness with  less  deleterious  results  than  with  a  thin 
layer.  It  is  not  difficult  to  see  that  the  thicker 
layer  can  be  put  on  just  as  evenly  as  a  thin  layer, 
and  the  same  degree  of  unevenness  will  not  be 
relatively  so  important  in  the  case  of  the  thick 
layer  as  in  the  thin  fuel  bed.  -Again,  the  thicker 
layer  of  fuel  presents  an  opportunity  of  taking 
care  of  an  increase  in  the  demands  on  the  furnace 
without  the  same  increase  of  quantity  of  coal 
fired  that  obtains  where  the  fires  must  be  kept 
thin. 

Still  another  factor  must  be  mentioned  before 
dismissing  the  subject  of  sizing,  the  amount  of 
surface  presented  to  the  gases  passing  through  the 
fuel  bed.  While  the  percentage  of  voids  is  inde- 
pendent of  the  sizes  themselves,  the  total  surface 
for  a  given  mass  of  fuel  is  a  function  of  the  size,  , 
becoming  rapidly  greater  as  the  pieces  become 
smaller.  One  would  naturally  expect  the  greatest 
surface  to  be  the  most  effective,  which  would  hold 
true  were  it  not  for  the  fact  that  the  rate  of 
volatile  distillation  might  become  too  high  for 
the  capacity  of  the  furnace,  or  if  smaller  coal  did 
not  result  in  a  more  compact  layer  of  refuse  than 
larger  coal.  The  tendency  surely  would  be  to 
reduce  the  size  of  the  coal  the  better  the  furnace 
facilities,  other  features  of  the  coal  being  tlie 
same,  if  they  can  be. 

An  entirely  different  aspect  of  the  case  comes 
about  in  a  forced  draft  installation,  for  to  gain 
the  best  results  it  may  not  be  desirable  to  impose 
as  little  resistance  to  air  passage  through  the 
incandescent  fuel  bed  as  possible.  It  is  probable 
that  the  sizes  may  well  be  mixed  in  such  a  case, 
rejecting  the  smallest  as  well  as  the  biggest  and 
retaining  everything  between  them. 

The  use  of  coal  dust  under  ordinary  natural 
draft  conditions  is,  of  course,  not  a  reasonablt  ap- 
plication of  the  principle  of  uniform  size  selec- 
tion, since  this  imposes  an  abnormally  high  re- 
sistance to  air  and  gas  passage.  The  small  inter- 
stices demand  an  exceedingly  thin  fire  to  gain 
the  proper  combustion  rate,  a  matter  nearly  im- 
possible in  coal  of  very  small  size. 

The  washing  of  coal  is  a  comparatively  recent 
venture  in  the  Illinois  region  and  unfortunately 
is  not  always  well  done  nor  effective  when  every 
jntelligent  effort  has  been  expended  on  the  coal. 
The  common  impression  exists  that  washing  is  al- 
ways beneficial  whereas  it  is  sometimes  decidedly 
the  reverse.  Even  in  those  cases  where  an  ap- 
parent gain  is  made,  the  good  results  very  often 
come  from  the  sizing  rather  than  the  washing. 
Comparatively  few  coals  exhibit  any  noticeable 
degree  of  betterment  after  washing,  and  in  many 
cases  the  latter  imposes  a  decidedly  unnecessary 
hardship.  A  guide  to  whether  a  betterment  comes 
about  is  to  compare  the  analyses  of  the  coal  before 
and  after  washing.  If  the  ratio  of  amount  of 
sulphur  to  the  total  refuse  after  washing  is  great- 
er than  before  or  even  equal  to  it  the  fuel  has 
not  been  improved  sufficiently  to  warrant  the  ex- 
pense, if  a  use  of  the  unwashed  fuel  shows  it  to 
be  a  serious  one  to  handle  because  of  the  nature 
of  the  clinker.  The  foregoing  test  does  not  fol- 
low absolutely,  since  the  washing  process  may 
remove  the  most  objectionable  sulphur  portion 
allowing  the  unobjectionable  portion  to  remain. 
This  belief  is  not  commonly  entertained,  because 
those  who  have  to  do  with  the  use  of  coal  by  a 
study  of  the  analyses  are  over-impressed  with  the 
greater  percentage  of  pure  coal  remaining  after 
washing.  The  experiences  of  the  operative  are 
more  to  the  point,  however,  since  he  deals  with 
the  difficulties  of  the  resulting  refuse,  not  so 
much  because  of  its  quantity  but  because  of  its 
character. 

The  use  of  a  mixture  of  small  size  anthra- 
cite and  bituminous  is  one  of  the  best  fields  of 
investigation  to  be  considered  in  this  connec- 
tion.    This   course   is    very   effective   where    the 
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bituminous  coal  results  in  a  particularly  stubborn 
clinker.  The  presence  of  the  anthracite  refuse 
in  such  a  case  serves  to  offer  innumerable  places 
for  clinker  fracture  when  the  coals  are  combined 
and  thereby  makes  the  refuse  bed  easily  tractable. 
On  shaking  or  rocking  grates  the  advantages 
of  this  method  are  strikingly  evident.  The  com- 
bination need  not  be  made  with  equal  parts  of 
the  two  coals,  but  different  proportions  may  be 
tried  until  a  workable  combination  is  arrived  at. 
Necessarily,  the  effect  of  combining  a  high  fixed 
carbon  coal  with  a  high  volatile  one  is  to  create 
a  fuel  which  is  more  easily  made  to  conform  to 
•an  inadequate  furnace  than  a  bituminous  coal 
alone. 


Ore  Handling  in  the  Marquette  Iron  District. 


The  mines  in  the  Marquette,  Mich.,  iron-ore 
district  have  been  worked  for  over  fifty  years, 
but  the  output  from  this  district  has  been  greatly 
increased  only  in  the  past  eight  or  ten  years.  The 
principal  mining  centers  in  the  district  are  at  Ish- 
peming  and  Negaunee,  which  are  about  IS  miles 
from  Lake  Superior  in  a  direct  line,  although 
many  other  important  mines  have  been  developed 
at  various  points  throughout  the  district.  Two 
classes  of  iron-ore  are  mined  in  the  district,  one 
in  the  form  of  very  hard  rock  and  the  other  more 
like  dense  clay,  or  heavy  soil  The  mines  are 
all  worked  from  shafts,  which  vary  from  100  to 
!,ooo  ft.  in  depth.  The  ore  is  taken  out  at  sev- 
eral levels  in  each  shaft,  the  spacing  of  the  levels 
depending  largely  on  the  manner  in  which  the 
ore  occurs.  Most  of  the  hard-ore  mines  can  be 
worked  without  timbering,  so  the  ore  is  generally 
removed  from  the  deposits  as  the  headings  ad- 
vance from  the  shaft.  In  the  soft-ore  mines,  on 
the  other  hand,  the  general  practice  is  to  drive 
a  heading  from  the  shaft  to  the  limits  of  the  de- 
posit to  be  tapped,  and  tRen  work  back  toward 
the  shaft  in  mining.  In  this  method,  only  enough 
timbering  is  used  to  hold  the  .roof  temporarily, 
the  ground  being  permitted  to  cave  after  mining 
operations  have  ceaSed. 

The  ore  is  hoisted  from  the  shafts  in  the  cars 
in  which  it  is  loaded  at  the  working  face.  When 
ore  is  being  shipped  immediately,  it  is  dumped 
from  the  mine  cars  through  a  tipple  into  standard- 
gauge  cars.  The  remainder  of  the  time  it  is 
dumped  into  stock  piles,  from  which  it  is  loaded 
into  the  standard-gauge  dump  cars  by  means  of 
steam  shovels. 

The  natural  outlet  for  the  district  is  Lake  Su- 
perior, which  is  reached  most  practically  at  Mar- 
quette, 16  miles  from  Negaunee,  and  19  ™iles 
from  Ishpeming.  A  large  tonnage  of  ore,  never- 
theless, is  carried  by  rail  to  Escanaba,  on  the 
west  shore  of  Lake  Michigan,  for  transportation 
by  water  to  the  steel  mills  at  the  lower  end 
of  that  lake,  and  also  to  the  lower  lake  ports. 
At  Marquette  the  ore  is  delivered  to  vessels  which 
carry  it  to  various  distributing  and  industrial 
ports  on  the  Great  Lakes. 

The  Lake  Superior  &  Ishpeming  Ry.  was  built 
from  Ishpeming  to  Marquette  by  the  Cleveland- 
Cliffs  Iron  Co.  and  allied  interests  to  handle  the 
output  of  the  mines  controlled  by  that  company 
and  those  interests.  Something  less  than  half  of 
the  output  of  the  mines  in  the  neighborhood  of 
Negaunee  and  Superior  is  carried  by  this  rail- 
road. The  latter  is  built  with  8o-lb.  rails  and 
has  thoroughly  modern  equipment  adapted  to  the 
traffic  tributary  to  it.  The  standard  ore  cars 
of  the  road  are  of  steel  and  have  a  capacity  of 
50,000  lb.  They  have  two  four-wheel  trucks, 
and  as  they  are  only  24  ft.  long,  over  all,  a  very 
concentrated  load  is  brought  on  the  track  and 
structures  by  them.  Ishpeming  is  850  ft.  above 
Marquette.,  so  the  line  is  practically  down  grade 
all  the  way,  although  the  maximum  gradient  is 
about  1.63  per  cent.     Consolidation  type  engines 
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having  22x30-in.  cylinders,  80-in.  boilers  and  a 
combined  weight  of  engine  and  tender  of  173 
tons  are  used  in  the  ore  traffic.  These  engines 
haul  forty-five  loaded  so,ooo-lb.  cars  to  Marquette 
and  return  with  45  empties,  without  a  helper  at 
any  point,  notwithstanding  the  fact  that  there  s 
a  continuous  climb  of  about  nine  miles,  in  )vhich 
the  maximum  grade  occurs  several  times.  These 
engines  are  each  equipped  with  two  air  pumps 
for  the  air-brakes,  either  pump  having  sifficient 
capacity  to  furnish  enough  air  to  operate  the 
brakes  of  a  full  train.  Since  the  brakes  are  ap- 
plied a  considerable  portion  of  the  time  on  the 
downward  trip,  the  wear  on  the  wheels  is  heavy, 
but  it  has  been  found  that  the  wear  on  the  tires 
of  the  locomotive  wheels  can  be  greatly  reduced 
by  applying  a  fine  stream  of  water  to  them  while 
the  brakes  are  set. 

The  ore  is  unloaded  from  the  trains  into  the 
vessels  through  a  long,  high  dock  at  Marquette. 
This  dock  and  most  of  the  approach  to  it  are  a 
continuous  timber  trestle,  the  dock  proper  being 
on  piles  cut  off  at  the  water  level.  The  approach 
rises  on  a  2  per  cent,  grade  for  about  2,300  ft. 
The  dock  is  54  ft.  high  above  the  water,  1,200  ft. 
long  and  52  ft.  wide.  It  has  two  longitudinal 
rows  of  ore  pockets,  one  on  each  side  of  the 
center  line,  and  will  hold  approximately  30,000 
tons  of  ore.  Four  tracks  are  extended  the  length 
of  the  dock  over  the  pockets,  the  latter  being 
spaced  so  the  center  dump  hopper-bottom  cars 
which  are  used  can  be  .placed  one  at  each  pocket. 
The  cars  are  handled  up  the  approach  15  to  18  at  a 
time  uy  a  130-ton  geared  Lima  locomotive;  th; 
switching  on  the  dock  is  done  by  an  ordinary 
locomotive. 

The  ore  is  fed  by  gravity  from  the  storage 
pockets  into  the  holds  of  the  vessels  through 
•hinged  chutes,  which  can  be  raised  to  permit 
vessels  to  pass.  In  addition  to  the  trainmen  and 
switchmen  on  the  dock,  a  force  of  laborers  is  re- 
quired to  raise  and  lower  the  loading  chutes  and 
to  loosen  the  ore  as  it  becomes  jammed  in  the 
pockets.  The  soft  ore,  in  particular,  causes  con- 
siderable trouble  from  this  source,  but  the  hard 
ore   generally   flows   .readily. 

The  number  of  ore  trains  operated  over  one  of 
the  ore  roads  each  day  and  the  total  tonnage  for 
the  season  of  open  navigation  on  the  lakes,  which 
averages  about  seven  months,  naturally  depends 
chiefly  on  the  output  of  the  mines  tributary  to  it. 
During  the  season  of  1906  in  the  neighborhood 
of  1,800,000  tons  of  ore  were  handled  through 
the  dock  of  the  Lake  Superior  &  Ishpeming  Ry., 
practically  all  of  which  came  from  mines  in  the 
vicinity  of  Negaunee  and  Ishpeming. 

The  Duluth,  South  Shore  &  Atlantic  Ry.,  which 
carries  the  remainder  of  the  ore  traffic  passing 
through  Marquette,  handled  about  1,700,000  tons 
in  1906  over  the  three  docks  which  it  oper- 
ates there.  Two  of  these  docks  are  older 
structures,  but  the  third  was  completed  during 
1906,  and  is  now  used  chiefly  for  the  ore  traffic 
of  this  road.  It  is  similar  in  arrangement  and 
construction  to  the  dock  of  the  Lake  Superior  & 
Ishpeming  Ry.,  except  that  the  tracks  on  it  are  74 
ft  above  the  water,  in  order  to  facilitate  the 
loading  of  the  very  large  ore-carrying  vessels 
which  have  been  placed  in  service  during  the 
past  few  years. 

The  total  quantity  of  iron-ore  which  passes 
through  Marquette,  3,Soo,ooo  tons  in  1906,  Is  only 
a  little  more  than  one-tenth  of  the  total  tonnage 
of  iron-ore  that  passed  through  the  locks  at 
Sault  Ste.  Marie  last  year.  A  large  percentage 
of  the  remainder  came  from  the  Mesabe  and  Ver- 
million districts,  to  be  northeast  of  Duluth.  The 
construction,  equipment  and  operation  of  the 
roads  which  deliver  ore  from  those  districts  to  the 
docks  along  Lake  Superior  are  much  the  same, 
however,  as  those  of  the  Lake  Superior  &  Ish- 
peming Ry- 
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Book  Notes. 


A  little  more  than  a  year  ago  attention  was 
drawn  in  this  journal  to  the  special  structural 
shapes  which  the  Bethlehem  Steel  Co.,  South 
Bethlehem,  Pa.,  will  roll  on  its  new  universal  mills- 
and  some  of  the  properties  of  these  shapes  fitting 
them  particularly  for  bridge  and  building  work 
were  pointed  out.  The  company  has  now  issued  a 
handbook  prepared  by  Mr.  George  H.  Blakeley  in 
which  complete  tables  of  these  properties  are 
given  and  standard  details  for  connections  are 
illustrated.  This  pamphlet,  entitled  "Bethlehem 
Special  Structural  Shapes,"  contains  information 
that  every  designer  of  steel  work  will  find  it  de- 
sirable to  have  at  hand,  for  the  company  will 
shortly  be  ready  to  begin  shipping  these  shapes. 


The  Office  of  Public  Roads  has  recently  issued 
a  pamphlet  on  "Rocks  for  Road  Building,"  writ- 
ten by  Mr.  E.  C.  E.  Lord,  pctrographer  of  the 
Office,  which   describes  in   some  detail   with  the 
aid  of   excellent  engravings  the  most   important 
quantitative  methods  of  rock  analysis  by  means 
of  the  microspoe  and  proposes  a  classification  of 
material  suited  for  highway  construction.     Since 
the  establishment  of  the  laboratory  of  the  Office 
in  1900,  over  1,500  samples  of  rock  from  nearly 
every   State,   as   well   as   Cuba,   Porto   Rico  and 
Hawaii,  have  been  examined  miscrosopically  and 
physically  tested.     The  average  mineral  composi- 
tion and  physical  properties  of  these  samples  are 
given  in  tabular  form,  and  the  various  road-mak- 
ing rocks  are  arranged  so  far  as  posible  according 
to  their  genetic  relations,  as  shown  by  the  tests 
and   examinations.     The  general  conclusions  re- 
garding these  materials  are  stated  as  follows:  (i) 
Igneous    and    metamorphic    rocks,    owing    to    a 
higher  degree  of  crystallization  and  a  prcponder- 
ence  of  silicate  minerals,  offer  a  greater  resistance 
to  abrasion  than  neariy  all  varieties  of  sedimentary 
rocks.     (2)  The  coarse-grained  intrusive  rocks  of 
the    igneous    class    are    harder,   but  break   more 
readily  under  impact,  than  the  finer-grained  vol- 
canic varieties  of  like  mineral  composition.     (3) 
The  deleterious  effect  of  atmospheric  weathering 
on  the  wearing  qualities  of  rocks  is  evident.     (4) 
The   cementing  value  of   rocks  is,   to   a   certain 
degree,  measured  by  the  abundance  of  secondary 
minerals  resuhing  from  rock  decay.    '(5)  Meta- 
morphic   rocks   have,   as   a    rule,   a   low   binding 
power  owing  to  a  regeneration  of  secondary  min- 
erals and  to  the  effect  of  heat  and  pressure.    The 
foliated  types  rtadily  part  along  planes  of  schis- 
tosity  and  are  therefore  not  well  adapted  to  road 
construction.     (6)   The  quantitative  mineral  an- 
alysis of  rocks  serves  to   a  certain   extent   as  a 
measure  of  their  useful  properties  for  road  con- 
struction.   The  pamphlet  may  be  obtained  by  ap- 
plying to  the  Office  of  Public  Roads  at  Wash- 
ington. 


With  the  widespread  interest  in  the  development 
of  water  powers  there  has  arisen  a  demand  for  a 
thorough  treatise  on  turbines,  and  engineers  who 
are  familiar  with  the  German  language  will  doubt- 
less find  this  need  well  satisfied  by  "Die  Turbinen 
fuer  Wasserkraft-betrieb,"  by  Prof.  A.  Pfarr,  of 
the  Darmstadt  Polytechnic  Institute,  who  was  as- 
sociated for  twenty  "years  with  Dr.  J.  M.  Voith, 
the  well-known  turbine  builder,  who  has  done 
much  to  raise  the  standard,  of  such  machinery. 
The  book  is  voluminous  and  goes  into  great  detail 
in  places,  and  suffers  somewhat  from  the  absence 
of  a  good  index.  On  the  other  hand,  it  is  written 
from  a  viewpoint  with  which  The  Engineering  Rec- 
ord is  in  complete  sympathy  and  is  marked  by  an 
absence  of  obsolete  and  useless  illustrations  that 
is  almost  as  gratifying  as  the  excellent  drawings 
and  diagrams  that  are  provided.  The  author 
points  out  that  the  theory  of  what  water  actually 
does   in   turbines   is   based  on   a  great   many  as- 
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sumptions,  and  the  best  that  can  be  done  is  (o  use 
extreme  care  in  selecting  those  assumptions  which 
are  most  likely  to*  be  correct,  and  then  to  test 
the  theories  by  careful  experiment.  The  formulas 
deduced  by  theory  and  fitted  with  working  con- 
stants derived  by  experiment  have  limitations  due 
to  both  the  range  of  experiment  and  the  liability 
of  error  in  the  assumptions  of  the  theory.  Conse- 
4iuently  only  those  who  know  the  steps  by  which 
the  theory  was  deduced  and  the  extent  and  re- 
liability of  the  experiments  are  able  to  use  the 
resulting  formulas  with  the  full  knowledge  an  en- 
gineer should  possess.  It  is  for  this  reason,  also, 
that  the  author  has  not  cared  to  provide  a  com- 
pendium of  formulas  for  "ready  reference,"  but 
has  illustrated  his  methods  by  carrying  through 
complete  detailed  designs  with  a  thoroughness  that 
is  likely  to  be  particularly  useful  to  beginners.  It 
is  very  rare  indeed  that  the  complete  details  of 
such  designing  work  are  given  or  drawings  of 
actual  installations  are  dimensioned  so  fully  as  in 
this  book.  The  first  three  chapters  discuss  tho 
power  characteristics  of  flowing  water,  the  differ- 
ent types  of  turbines  and  the  work  of  water  within 
a  turbine.  Anybody  who  desires  to  obtain  a  good 
presentation  of  the  theory  of  turbine  action  now 
held  among  German-speaking  engineers  will  find 
this  portion  of  the  volume  clear  and  comprehen- 
sive; in  f.ict,  engineers  who  have  already  studied 
the  subject  somewhat  may  consider  that  the  au- 
thor gos  into  too  much  detail.  Draft  tubes  and 
head  are  taken  up  in  the  next  two  chapters,  the 
former  subject  being  treated  with  particular  full- 
ness. Four  chapters  follow  in  which  the  design  of 
diflferent  types  of  turbines  is  explained,  both  an- 
alytical and  graphical  methods  being  employed. 
The  next  section,  running  through  several  chap- 
ters, is  one  of  the  most  complete  discussions  of 
gates  and  control  that  has  yet  appeared,  and  is 
succeeded  by  one  on  shafting,  bearings,  yokes  and 
other  parts.  The  remainder  of  the  book  relates 
to  turbines  actually  built  and  their  installation  and 
governing.  The  work  appears  in  a  text  volume  of 
821  pages  of  large  octavo  size  and  an  atlas  of  46 
admirable  plates.  (Berlin,  Julius  Springer,  36 
marks.) 


Letters  to  the  Editor. 


Steel  Frame  for  Q)kcrete  Reinforcement. 

Sir — I  take  pleasure  in  sending  you  herewith  a 
picture  of  the  reinforcement  of  the  Owl  Drug 
Co.'s  building  now  under  construction  in  Mission 
street,  near  Second  street,  in  this  city.  The 
method  of  reinforcement  marks  an  innovation  in 
concrete  .reinforcement,  in  that  the  steelwork 
forms  a  complete  unit  before  any  concrete  is  put 
in  place.  This  unit  is  so  completely  formed'  that 
it  is  quite  practicable  to  erect  all  steelwork  be- 
fore any  concrete  is  poured,  as  can  be  seen  in 
the  accompanying  picture,  which  shows  several 
stories  of  free  steel. 

Among  the  advantages  of  this  method  of  con- 
struction the  following  may  be  mentioned :  The 
steel  forms  a  complete  structural  unit  in  itself 
and  does  not  cause  internal  stresses  in  the  con- 
crete, allowing  the  latter  to  perform  the  functions 
for  which  it  was  designed.  Defects  in  the  steel- 
work cannot  escape  notice,  and  there  is  little 
likelihood  of  derangement  of  the  steel  during  the 
pouring  of  the  concrete.  The  design  can  be 
computed  readily  and  permits  very  quick  erection. 
Yours  respectfully, 

John  M.  Ettler. 

San  Francisco,  Aug.  15. 


Concrete  Slab  Reinforcement. 

Sir — ^There  are  two  questions  I  would  like  to 
have  answered  in  regafd  to  designing  concrete 
slabs  reinforced  two  ways  at  right  angles. 

First,  what  percentage  of  the  working  stress 
allowed  in  concrete  reinforced  in  one  direction 


only  can  you  allow  as  the  working  stress  in  each 
of  the  two  directions  when  reinforced  in  two 
ways?  For  example,  let  A  he  a  small  portion  of 
a  slab  reinforced  in  one  direction  an  /J'  be  a 
small  portion  of  a  slab  reinforced  in  two  direc- 
tions   at    right    angles.     If  a   working   stress   of 
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5=750  lb.  per  square  inch  is  allowed  on  the  ex- 
treme fiber   of  A,   what   should   be   allowed    for 
the  working  stress  S'  on  the  extreme  fiber  of  A^? 
Second,  is  the  steel  found  by  the  formula  1/20 
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Reinforcement    in    Owl    Building. 

TV  P  the  least  amount  that  can  be  used  in  each 
direction  of  a  slab  fixed  on  all  four  sides,  or  is 
there  a  plate  action  that  will  permit  using  less 
steel?  Yours  truly, 

Robert  G.  Lose. 

Wilkinsburg,  June  14. 

[The  answers  to  this  inquiry  cannot  be  made 
very  precise,  for  the  theory  of  fiat  plates  sup- 
ported on  edges  is  in  neither  a  very  simple  or 
satisfactory  condition  at  the  present  time.  It  is 
customary  to  assume  that  the  plate  is  supported 
uniformly  on  its  edges  where  those  edges  are 
simply  -supported  or  held  rigidly  fixed.  If  the 
plate  is  square,  it  is  frequently  assumed  that  the 
half  of  the  load  is  carried  in  each  direction  and 
for  each  direction  the  plate  is  assumed  to  be  an 
ordinary  beam.  Just  what  should  be  taken  as  the 
working  stress  in  the  concrete  for  each  direction 
is  to  some  extent  a  matter  of  judgment.  It  will 
probably  be  safe  to  take  that  working  stress  at 
three-quarters  of  its  value  in  an  ordinary  rein- 
forced concrete  beam.  The  resultant  stress  where 
the  bending  moment  is  greatest  would  then  cer- 
tainly be  safe  and  reasonable.  Another  method 
justified  by  experiment  is  to  take  the  total  load 
as  dead  and  as  uniformly  distributed  around  the 
edge  of  the  plate  and  then  take  moments  by  the 
diagonal  of  the  rectangular  or  square  plate,  using 
as  the  working  stress  that  which  would  be  per- 
missible in  an  ordinary  reinforced  concrete  beam.] 


A  L.-vRGE  Moving  Operation. 

Sir — Much  interest  has  recently  been  manifested 
in  what  is  said  to  be  the  largest  moving  job  of 
its  kind  ever  undertaken.  The  new  thoroughfare 
leading  down  from  the  heart  of  the  business  dis- 
trict of  Brooklyn  to  the  end  of  the  new  Manhat- 
tan Bridge,  now  under  construction,  is  an  e.-cten- 
sion  of  Flatbush  avenue.  It  has  been  cut  through 
a  number  of  thickly  built-up  blocks,  and  one  of 
the  most  prominent  buildings  in  its  path  was  the 
old  Montauk  Theater,  later  known  as  the  Imperial 
Theater.  This  building  was  considered  too  valu- 
able to  be  torn  down,  and  efforts  to  save  it  from 
destruction  have  resulted  in  its  being  moved  bodily 
to  a  new  site  a  few  feet  to  the  eastward  of  its 
original  position. 

The  building  is  of  brick,  with  a  steel  skeleton, 
and  the  weight  is  said  to  be  about  8,500  tons. 
The  walls  are  90  ft.  high.  The  lobby,  on  Fulton 
street,  has  been  torn  down.  The  back  of  the  old 
building  was  on  DeKalb  avenue,  but  in  the  new 
position  it  will  be  on  Hudson  avenue,  a  half  block 
from  DeKalb.  The  moving  has  consisted  of  three 
main  movements;  a  displacement  southward  to- 
wards Fulton  street  of  nearly  40  ft. ;  a  rotation 
about  its  own  center  of  mass  (clockwise,  as 
view  from  above)  of  about  65  deg. ;  and  a 
further  displacement,  eastward,  of  more  than  too 
ft.  to  a  new  brick  foundation,  which  has  been  al- 
ready prepared  for  the  building. 

In  the  preparatory  work,  holes  were  knocked  in 
the  foundations,  and  I-beams  varying  from  40  to 
60  ft.  in  length  were  pushed  under.  These  were 
built  up  inside  laterally  and  transversely  at  inter- 
vals of  'about  four  feet  each  way.  Altogether, 
nearly  600  of  these  beams,  representing  some  1,500 
tons  of  steel,  have  been  used.  Beneath  these  havt 
been  placed  railroad  rails  on  wooden  ties,  but  the 
rails  were  not  spiked  down.  These  rails,  which 
have  the  standard  length  of  30  feet,  have  been 
placed  in  groups  of  four  to  six.  The  steel  I-beams 
were  braced  with  stout  timbers,  and  shoes  some  24 
in.  square  were  built  under  them  ^long  the  outer 
edge  of  the  building,  at  intervals  of  4  ft.  Under 
each  of  these  shoes,  and  resting  upon  the  groups 
of  rails,  were  placed  in  each  case  about  a  dozen 
steel  rollers  2  in.  in  diameter  and  24  in.  long. 

These  preparations  being  made,  the  building  was 
raised  a  fraction  of  an  inch  by  means  of  several 
score  of  jacks,  and  the  weight  was  transferred 
from  the  old  foundations  to  the  rollers  on  the 
the  back  of  the  building,  on  DeKalb  avenue,  and 
rails.  A  string  of  heavy  timbers  was  run  along 
anchored  securely.  Along  this  string  were  placed 
twenty  jack  screws,  well  oiled  and  working  in 
hardwood  drums.  At  a  whistle  signal,  each  jack 
was  given  one  twist,  and  the  building  moved  just 
the  distance  covered  by  the  thread  on  the  screws 
whil»making  that  portion  of  a  revolution.  In  this 
manner  the  building  was  moved  about  12  ft.  in 
four  hours. 

For  the  twisting  motion,  the  center  of  the  build- 
ing was  indicated  by  a  red  light,  and  the  steel 
rollers  involved  in  this  motion  were  all  placed 
with  their  axes  and  the  light  in  the  same  plane. 
The  other  translatory  motion  will  be  but  a  repeti- 
tion of  the  first.  The  work  is  being  done  by 
Iverson,  Gustatson  &  Co.  A  new  facade  facing 
the  new  Flatbush  avenue  will  be  built  and  then  the 
theater  will  be  again  ready  for  use. 
Yours  truly, 

Brooklyn.  Sidney  G.  Koon. 


Block  Signals  have  been  installed  on  1,500 
additional  miles  of  the  lines  east  of  the  Penn- 
sylvania R.  R.  during  the  past  three  years,  and 
at  present  the  important  mileage  of  these  lines 
is  protected,  although  about  500  miles  of  in- 
dustrial and  branch  roads  have  not  been 
equipped.  The  cost  of  the  additional  equipment 
was  $856,520,  and  it  will  add  $210,816  yearly  to 
operating  expenses. 
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Eemoval  Notice. 

The  offices  of  The  Engineering  Record  have 
been  removed  to  the  new  building  of  the  Mc- 
Gravf  Realty  Company  at  239  West  39th  Street, 
New  York.  This  structure,  named  the  Thirty- 
ninth  Street  Building,  is  but  five  minutes'  walk 
from  the  Engineering  Societies'  Building,  and  is 
the  most  notable  example  of  reinforced  concrete 
construction  in  the  city,  as  well  as  the  most  per- 
fect structure  yet  erected  to  answer  fully  the 
special  and  different  requirements  for  office  and 
printing  purposes.  The  Engineering  Record  will 
be  pleased  to  see  its  friends  at  this  new  address. 


With  the  growth  of  electric  power  transmission 
has  come  an  awakening  to  the  importance  of 
water  privileges  and  one  of  the  interesting  re- 
sults has  been  the  rediscovery,  as  it  were,  of  falls 
half  forgotten  and  entirely  passed  by.  In  spite  of 
this  a  great  number  of  small  streams  remain  un- 
developed and  oflfer  excellent  opportunities,  not, 
to  be  sure,  to  the  promoter  who  wj^hes  to  float 
bonds  upon  them,  but  to  the  actual  investor  and 
to  the  manufacturer  who  wishes  power  for  his 
own  proper  uses.  The  bane  of  hydroelectric  en- 
terprises is  "high  finance,"  which  sa'ddles  upon  a 
proposed  plant  all  the  bonds  that  it  can  stagger 
under  for  years  to  come.  A  water  power  of  one 
or  a  few  hundred  horsepower  is  too  small  to 
"finance,"  yet  it  often  offers  a  capital  chance  for 
the  bona-fide  investor.  Few  people,  even  few 
engineers,  realize  fully  what  can  be  done  with  a 
comparatively  small  stream  when  intelligently  de- 
veloped. Other  things  being  equal  the  smaller  the 
stream  for  a  given  power,  i.  e.,  the  higher  the 
head,  the  better,  since  the  cost  of  the  hydraulic 
development  is  thereby  greatly  reduced,  .'^l.so  the 
cost  of  storage  in  considerable  amount  is  then 
brought  within  reasonable  bounds  and  adequate 
storage  adds  enormously  to  the  practical  value  of 
the  stream,  as  everybody  knows.  Few,  however, 
appreciate  the  full  importance  of  storage  as  ap- 
plied to  small  streams,  since  on  large  streams 
generally  developed  at  low  head  the  practicable 
amount  of  storage  is  limited  by  the  cost  of  the 
necessary  riparian  rights. 

The  ordinary  stream  is  subject  to  enormous 
variations  in  flow,  which  cannot  adequately  be 
expressed  in  conventional  averages.  The  spring 
floods  are  likely  to  be  from  twenty-five  to  fifty 
times  the  real  minimum  flow,  and  even  more  if 
one  compares  the  maximum  flood  of  a  term  of 
years  with  the  minimum  of  the  same  period.  The 
value  of  a  stream  for  power  purposes  cannot  be 
measured  by  the  average  flow  since  this  is  de- 
termined by  unutilizable  maxima.  In  a  time  of 
flood  the  flow  is  often  so  great  as  to  cut  down 
the  working  head,  and  is  always  greater  than  the 
capacity  of  any  plant  that  can  be  profitably  in- 
stalled. Every  stream  has  years  of  great  and 
small  Row  scattered  apparently  by  chance.  A 
record  of  five  or  six  years  will  catch  the  ordinary 
maxima  and  minima,  but  at  least  a  quarter  of  a 
century  is  required  to  stand  a  reasonable  chance 
of  including  extreme  floods  and  extraordinary 
minima.  Hence,  so  far  as  possible,  the  water 
should  be  stored.  It  is  ordinary  custom  to  store 
water  during  the  night,  thus  holding  double  the 
normal  flow  for  use  during  working  hours.  This 
is  generally  easy  to  accomplish  at  moderate  cost. 
For  instance,  at  50  ft.  working  head  a  flow  of 
1,300  cu.  ft.  per  minute  will  give  about  100  h.-p. 
off  the  wheel  shaft.  If  the  power  is  used  twelve 
hours  per  day  one  can  store  the  other  twelve 
hours'  flow  in  a  pond  of  a  little  less  than  4.5 
acres  filled  S  ft.  deep.  This,  however,  is  only  the 
beginning  of  storage.  The  next  step  is  so  con- 
siderable a  one  that  it  is  seldom  undertaken,  al- 
though it  often  would  be  very  practicable.  The 
ordinary  continuous  period  of  low  water,  at  least 
in  Eastern  streams,  is  seldom  more  than  30  to  60 
days  and  is  preceded  and  followed  by  periods  of 
considerably  increased  flow. 

Now  if  sufficient  storage  capacity  can  be  se- 
cured, say  a  hundred  acres  or  so,  this  dry  season 
can  be  tided  over  entirely  and  several  times  the 
normal  low-water  flow  used  steadily  for  twelve 
hours  a  day.  Practically  one  is  then  able  to  use 
the  stream  on  the  basis  of  a  point  much  nearer 
the  average  flow  of  the  year  than  is  possible  with 
merely  ordinary  night  storage,  and  to  sell  per- 
haps two  or  three  times  the  amount  of  power  that 
would  otherwise  be  feasible  without  a  stream  re- 
serve. One  can,  of  course,  go  even  further  and 
store    the    entire   yearly    rainfall    in   an    artificial 
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lake,  thus  creating  a  useful  water  power  from  a 
stream  entirely  too  small  to  consider  except  for 
storage.  This  has  been  done  in  a  very  few  in- 
stances, and  will  be  done  more  fre<iuently  as 
time  goes  on.  The  main  point  is  that  the  usual 
small  powers,  apparently  of  little  account,  can,  if 
the  head  be  reasonably  high,  be  developed  by 
storage  into  excellent  and  reliable  sources  of  re- 
venue. The  100  h.-p.  assumed  at  the  start  can  be 
eicpanded  not  only  into  200  h.-p.  for  twelve-hour 
use,  but  into  300  or  400  h.-p.  and  sometimes  more. 
An  electrical  plant  on  which  the  demand  for 
power  fluctuates  greatly  through  the  day  or  night 
has  its  value  determined  very  largely  by  the  maxi- 
mum load  which  it  is  able  to  carry  over  the  peak 
and  with  good  pond  capacity  this  is  measured  by 
the  capacity  of  the  installation.  Ordinarily  the 
peak  on  a  small  plant  will  be  three  or  four  tirtes 
the  average  daily  power,  so  that  if  the  plant  just 
discussed  is  properly  developed  it  may  be  able  to 
carry  a  peak  of  800  to  1,000  h.-p. 

Lacking  storage  the  peak  must  either  stop  at 
the  normal  flow  or  be  eked  out  by  auxiliary 
steam  power.  And  the  point  needing  emphasis 
is  this,  that  in  many  cases,  particularly  on  small 
streams,  extensive  storage  is  far  cheaper  than 
auxiliaries.  One  can  hardly  hope  to  install  an 
auxiliary  plant  for  less  than  $50  to  $60  per  elec- 
trical horsepower  delivered,  while  in  the  case 
supposed  a  hundred  acres  of  storage  could  gen- 
erally be  obtained,  even  if  farm  land  had  to  be 
bought,  for  a  sum  far  less  than  the  first  cost  of 
the  auxiliary  it  would  replace.  In  these  days  of 
high  voltage,  a  few  miles  of  extra  distance  back 
in  the  hills  involves  no  considerable  extra  cost, 
so  that  it  would  generally  pay  to  develop  well  up- 
stream where  pond  space  would  be  available. 
There  are  many  chances  all  through  the  hills  of 
the  country  for  just  such  small  enterprises.  In 
some  cases  the  market  will  be  found  in  lighting 
and  power  in  towns  a  few  miles  'distant,  in  others 
a  single  factory  may  find  it  profitable  to  utilize 
a  stream  for  its  own  especial  benefit.  Many  a 
small  industry  in  which  power  is  relatively  a 
large  item  can  in  this  way  fall  into  an  economy  of 
production  that  is  quite  impossible  if  power  has 
to  be  purchased  or  generated  at  the  ordinary  city 
rates.  If  engineers  in  drifting  about  the  country 
on  their  various  works  would  keep  their  eyes 
open  for  hydro-electric  possibilities,  they  would 
find  a  surprising  number  of  capital  opportunities. 
The  ordinary  state  surveys  which  purport  to  take 
account  of  the  hydraulic  resources  of  the  country 
are  very  imperfect,  since  they  notice  only  the 
more  obvious  falls  and  the  larger  streams.  It  is 
on  the  relatively  small  streams  in  a  broken  coun- 
try that  capital  chances  lie  latent  until  some  one 
with  a  keen  eye  brings  them  to  light. 


The  Operation  of  Large  Turbo-TTnits. 


Few  engineers  who  have  not  looked  into  the 
problem  from  the  practical  side  realize  the  broad 
differences  required  in  operating  methods  be- 
tween very  large  and  small  or  medium  capacity 
power  plants.  The  development  of  turbo  units 
of  S,ooo  to  7,500  lew.  normal  rating  demands  a 
high  degree  of  organization  in  the  operating  force 
of  the  plant  which  is  made  up  of  such  large  ma- 
chines and  their  auxiliaries.  In  handling  genera- 
tors and  turbines  or  direct-connected  engine  units 
of  moderate  capacity,  the  amount  of  money  rep- 
resented by  each  machine  is  not  large  enough,  as 
a  rule,  to  demand  the  elaborate  precautions  which 
one  finds  in  the  few  great  stations  thus  far  built 
in  5.000-kw.  units ;  and,  again,  the  stoppage  of  a 
single  machine  in  a  station  of  a  few  thousand 
kilowatts  rating  does  not  mean  anything  like  so 
much  as  it  does  in  the  case  of  a  plant  like  the 
Long  Island  City  station  of  the  Pennsylvania  or 
'the  Port  Morris  installation  of  the  New  York 
Central.     There  is  no  doubt  that  as  the  applica- 
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tions  of  electric  power  increase  on  a  commercial 
scale,  the  use  of  very  large  units  will  become 
more  common;  and  it  is  particularly  important 
for  prospective  purchasers  of  such  high-powered 
turbines  to  realize  that  the  simpler  and  more 
tasy-going  methods  of  earlier  plantj  must  give 
way  to  an  operating  organization  demanding  real 
generalship  in  its  handling,  if  the  full  reliability, 
flexibility  and  economy  of  the  new  and  costly 
units  are  to  be  enjoyed. 

In  round  numbers,  a  5.000-kw.  turbo-alternator 
represents  an  investment  of  from  $150,000  to 
$aoo,(x».  The  penalty  of  damaging  such  a  ma- 
chine by  crude  operating  methods  is  evident  on 
its  face.  Turbines  of  this  capacity  are  designed 
so  far  as  possible  to  take  care  of  a  long  list  of 
contingencies  as  to  load  and  speed,  and  the  gov- 
ernor mechanism  may  be  counted  upon  to  hold 
the  machine  within  safe  limits  of  turning  over 
through  all  ordinary  exigencies  of  starting,  phas- 
ing in  or  shutting  down.  At  the  same  time, 
definite  responsibility  and  order  of  procedure 
must  be  insisted  upon  both  on  the  switchboard 
gallery  and  on  the  floor  of  the  turbine  room  it- 
self. One  or  more  sets  of  signals  between  the 
board  and  the  floor  are  essential,  and  these  must 
be  reliable  and  simple,  without  the  likelihood  of 
their  being  confused  in  times  of  emergency.  Hand 
signals  are  doubtless  good  enough  for  the  work- 
ing conditions  of  small  plants,  but  in  these  very 
large  stations  lamp,  bell  or  whistle  signals,  with 
supplementary  telephone  or  speaking  tube  con- 
nections between  floor  and  gallery  are  important 
features  of  good  operation. 

Anticipation   of   all    probable    contingencies    is 
the    main    point    at    issue    in    planning    for    the 
skilled   handling  of  large   units.     Under   normal 
conditions  the  load  upon  the  plant  on  the  first 
five    days    of   each    week    tends    to    follow    sub- 
stantially the  same  general  variations  from  hour 
to  hour,  though  the  momentary  fluctuations  show 
less  resemblance  from  day  to  day.     Hence  in  rou- 
tine service  experience  soon  shows  the  hour  each 
day  at  which  a  machine  must  be  ready  for  serv- 
ice, and  the  probable  duration  of  its  service.    Au- 
.  thority  to  cut  in  an  additional  unit  may  be  granted 
to  the  floor  engineer  in  charge  of  a  given  shift 
in   case   it   becomes   clear  that   the   machines   in 
service  are  in  danger  of  being  too  heavily  over- 
loaded, but   in  any  case  the   switchboard  opera- 
tors sttould  be  empowered  to  order  in  new  ma- 
chines if  they  are  in  practice  held  responsible  for 
the  continuity  of  the  station  output.     The  condi- 
tions  in   different  plants   vary  considerably,   and, 
the  exact  measures  of  responsibility  must  be  as- 
signed with  reference  to  the  organization  in  force, 
but  there  should  be  no  chance  for  things  to  go 
wrong  because  of  divided  authority.     If  the  en- 
tire station  is  in  charge  of  a  single  watch  engi- 
neer,  the   decision  may   rest   with   him   when   to 
cut  in  or  out  machines,  but  a  suitable  organiza- 
tion will  provide  •for  fixed  limits  of  continuous 
overload  which  shall  not  be  exceeded  without  a 
•econd  unit  being  thrown  upon  the  bus-bars,  in 
case  one  machine  is  handling  the  entire  output 
of  the  station. 

A  clear-cut  printed  list  of  instructions  as  to 
the  order  of  procedure  and  the  signals  to  be  used 
in  bringing  a  turbine  up  to  speed,  synchronizing, 
cutting  it  out  of  service,  transferring  the  load 
from  one  machine  to  another,  handling  exciters 
and  auxiliaries,  starting  machines  with  the  ut- 
most possible  speed  in  emergencies,  and  shutting 
down  with  all  possible  speed,  is  a  valuable  aid  to 
operation  in  plants  where  such  instructions  can 
be  properly  applied  and  enforced.  It  ought  to 
be  unmistakable  ju.st  what  machines  are  desig- 
nated by  a  given  sig;nal.  and  in  this  connection 
the  use  of  audible  signals  can  be  very  readily 
supplemented  by  lamp  indications.  Thus,  the  use 
of  some  form  of  engine  telegraph,  either  with 
dial  or  lamp  indications  referring  directly  to  the 
printed  words  "Start,"  "Stop,"  "Standby,"  etc.,  as 


in  marine  service,  tends  to  reduce  the  chance  of 
mistakes,  as  does  the  employment  of  an  electric 
interlock  in  connection  with  the  closing  of  the  tur- 
bine oil  switch  which  throws  the  machine  upon 
the  operating  bus-bars.  In  some  of  the  later  in- 
stallations it  is  impossible  to  complete  the  oil 
switch  circuit  unless  the  synchronizing  plug  is  in 
its  receptacle,  and  the  circuit  breakers  cannot  be 
closed  unless  the  voltmeter  plugs  are  in.  The 
use  of  red  dhd  green  pilot  lamps  to  indicate  the 
limit  of  speed  conditions  on  the  turbines,  of  similar 
lamps  to  show  whether  high  tension  switches  are 
closed  or  open,  with  illuminated  signs  and  special 
calls  for  emergency  conditions,  all  tend  toward 
reliable  service.  Foresight  applied  to  minute  de- 
tails is  the  fundamental  need  of  power  plant  or- 
ganization in  dealing  with  units  of  high  capacity. 


The   Ambrose   Channel  at  the  Port  of  New 
York. 


It  .  is    hardly    likely    that    one    American    in    a 
thousand,   even    in    well-informed   circles,   appre- 
ciates what  an  important  influence  on  commerce 
the  Ambrose  channel  at  the  port  of  New  York 
is   likely   to  become.    A   few  people  have  had  a 
very   hazy   idea   that   an   important   channel   was 
being  dredged  somewhere  for  some  purpose  con- 
nected with  the  improvement  of  the  port,  and  a 
few    engineers    and    contractors    recall    the    work 
mainly  on  account  of  the  troubles  of  those  who 
originally   agreed   to   carry    out    the   undertaking 
for  a  sum  about  equal   to  that  which  an   expe- 
rienced dredging  manager  estimated  as  the  cost 
of  the   necessary   equipment   to   cut   the   channel 
in   the  time   stipulated  by  the  original   specifica- 
tions.    As  a  matter  of  fact,  it  is  the  excavation 
of    the    Ambrose    Channel    that    has    made    the 
"Lusitania"   a   practicable   proposition,   and   with- 
out the  work  which  the  Corps   of  Engineers  of 
the  army  has  been  urging  forward  with  all  prac- 
ticable speed  that  great  ship  and  the  still  larger 
vessels  that  wjll  doubtless  be  constructed  in  the 
future  would  be  hopeless  failures.     The  relation 
of  cause   and   effect   in   harbor   work   has   rarely 
been  shown  more  clearly  than  in  the  case  of  this 
channel   and   the   famous   liner   that   will   shortly 
thread  her  way  through  it  on  her  maiden  voyage. 
The   recent   passage   of  the   Cunardcr   "Caronia" 
through  the  new  channel  demonstrated  its  safe- 
ty and  great  advantage  over  the  old  course,  and 
showed  that  commerce  will  shortly  be  freed  from 
its  chief  physical  hindrance  at  the  leading  Amer- 
ican port. 

The  problem  in  shipbuilding  for  the  trans- 
Atlantic  trade  has  been  to  secure  maximum  carry- 
ing capacity  at  minimum  cost,  or  to  increase  the 
water-line  length  without  an  excessive  addition 
to  operating  expenses.  The  high  speeds  attained 
by  some  liners  cost  so  much  that  the  vessels  are 
generally  understood  to  be  operated  at  a  loss, 
which  is  considered  justifiable  as  an  advertising 
proposition  and  is  recouped  by  the  profits  of  the 
slower  vessels.  If  it  were  possible  to  build  long- 
er and  deeper  vessels,  this  high  speed  could  be 
attained  without  such  serious  financial  sacri- 
fices, but  it  is  manifestly  no  use  to  build  a  ship 
which  cannot  get  into  the  harbor  which  is  her 
destination  on  this  side  of  the  ocean.  Up  to  the 
present  time,  therefore,  ship-building  has  been 
checked,  so  far  as  fast  liners  were  concerned,  by 
the  winding  course  and  30-ft.  depth  of  the  old 
oedney  Channel,  and  it  was  not  until  the  Wash- 
ington authorities  gave  an  absolute  promise  of 
a  better  entrance  to  the  harbor  that  the  Cunard 
Company  regarded  the  project  for  the  "Lusi- 
tania" type  of  ship  as  practicable.  The  Ambrose 
Channel  in  its  present  incomplete  condition  will 
permit  such  vessels  to  come  to  their  docks  more 
easily  than  smaller  liners  have  formerly  made 
the  trip  over  the  old  course,  while  the  completed 
channel   will   admit   vessels   of  .35-ft.   draught   at 


all  stages  of  the  tide  and  of  lengths  that  would 
be  unnavigable  in  the  narrow,  twisting  Gedney 
Channel.  It  will  thus  be  seen  that  the  new  chan- 
nel does  away  with  a  physical  restriction  on  the 
development  of  an  important  part  of  the  port's 
commerce,  and  opens  the  way  for  progress  in 
ship-building,  the  limits  of  which  nobody  can  now 
foresee. 

The  channel   which   is   making   such  a  marked 
change  in  shipping  and  ship-building  is  intended 
to  be  2,000  ft.  wide  and  40  ft.  deep  at  low  water 
eventually,  although  it  will  be  a  good  many  years 
before  it  is  completed  to  these  dimensions.     At  the 
present  time  it  has  a  width  of  about  800  ft.  and  a 
minimum  depth  of  },2  or  a  ft.  at  low  water.    This 
depth  is  not  enough  to  make  the  channel  free  for 
the  "Baltic,"  let  alone  the  "Lusitania,"  at  low  tide, 
if  they  are  fully  loaded,  but  it  will  permit  them  to 
come  up  at  any  stage  after  the  voyage  over,  when 
their  coal  supplies  have  been  depleted.    The  new 
channel  is  about  seven  miles  long.     It  begins  about 
a  mile  and  a  quarter  southwest  of  Coney  Island, 
the  famous  amusement  resort  of  New  \iork,  and 
e.xtends  in  a  generally  southeasterly  direction  to 
deep  water  about  half  a  mile  north  of  the  Gedney 
Channel.     In    the    part    already    completed    the 
channel  has  a  depth  of  45   ft.   at  the  ocean  en- 
trance  and  come   up   for   a   mile  and  a  half  on 
the  southerly  side  of  the  proposed  2,aoo-ft.  chan- 
nel ;   then  crossing  over  gradually  to   the   north- 
erly   side.     The    trial    trip    through    the    channel 
which  was  made  by  the  "Caronia"  indicates  that 
the  time  of  passage  through  it  from  the  dock  to 
deep   water   will   be  about  half  that   required   in 
going  through  the  old  course.     The   use   of  the 
new   route   for   some   time   will   be   restricted   to 
vessels  of  deep  draft  in  order  that  interference 
with  the  work  of  improvement  shall  be  as  little 
as  possible,  and  it  is  considered  likely  that  for  a 
time  not  many  of  the  companies  will  care  to  fol- 
low the  lead  of  the  Cunard  people  and  send  their 
best    ships    over    the  ,new    ccjurse.     Even    in    its 
present  incomplete  state,  however,  the  channel  is 
a  most  instructive  example  of  the  assistance  en- 
gineering can  afford  to  water-borne  commerce. 


Riveted  Connections  in  Steel  Structural  Work. 


Notwithstanding  the  great  developments  made 
in  steel  structural  work  up  to  the  present  time 
there  are  a  number  of  important  details  which 
cannot  yet  be  satisfactorily  designed  in  conse- 
quence of  a  lack  of  the  requisite  experimental 
data.  The  eye-bar,  which  was  for  many  years  of 
a  more  or  less  unknown,  or  at  least  speculative, 
character,  may  fairly  be  classed  among  those  main 
details  of  a  steel  bridge  structure  which  may  be 
designed  rationally  and  safely,  if  not  with  ex- 
treme accuracy.  There  has  been  accumulated  a 
mass  of  results  of  tests  of  full-size  bars  of  vari- 
ous classes  of  steel,  and  with  such  a  variety  of 
proportions  as  to  form  a  fairly  complete  em- 
pirical basis  of  design  for  both  large  and  small 
members.  The  design  of  an  eye-bar  head  of  such 
dimensions  as  to  develop  the  full  capacity  of  the 
body  of  the  bar  is  no  longer  a  matter  of  material 
uncertainty  ;  the  amount  of  experimental  data  now 
available  is  ample  for  its  purpose.  There  are  a 
number  of  other  important  structural  details  about 
which  the  same  general  observation  may  be  made, 
but  there  are  still  others,  including  both  riveted 
tension  and  compression  connections,  whose  ra- 
tional treatment  in  design  is  even  now  imprac- 
ticable with  substantial  accuracy  in  consequence  of 
a  lack  of  sufficient  experimental  data. 

Tests  to  failure  of  riveted  joints  in  plates  have 
been  made  in  considerable  number,  especially  for 
the  purpose  of  determining  the  ultimate  resist- 
ances of  tension,  shearing  and  bearing  in  riveted 
joints,  but  there  have  been  comparatively  few 
tests  of  either  tensile  or  compressive  connections 
between  angles  and  plates  or  of  the  connections 
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of  angles  with  each  other.   There  have  been  postu- 
lated certain  obvious  principles  applicable  to  the 
design  of  all  classes  of  riveted  joints,  such  as  that 
requiring   the    lines    of   stress     in    the     members 
joined  to  pass  through  the  centres  of  gravity  of 
the  groups  of  rivet  holes  employed  in  the  connec- 
tions.    It  has  also  been  recognized  that,  in  gen- 
eral, the  best  results  in  connecting  angles  to  plates 
will  be  reached  by  using  angle  lugs  so  as  to  catch 
both   legs   of  an   angle   member  with    the    joint 
rivets.     Furthermore,  it  has  been  recognized  with 
equal  clearness  that  the  centre  lines  of  stress  of 
all  the  members  meeting  at  a  joint  must  intersect 
at  one  point.     In  applying  these  simple  principles, 
however,  there  is  such  a  paucity  of  experimental 
investigations  in  this  class  of  riveted  connections 
that  it  is  in  reality  impossible  to  design  such  con- 
nections   with    that    degree     of     accuracy    which 
ought  to  characterize  the  best  class  of  steel  struc- 
tural  work  at  the  present   time.     Again,  the  de- 
termination of  the  proper  net  section  where  rivet 
holes   in   different   lines   are  staggered  cannot  be 
made  in  a  rational  manner,  although  an  experi- 
enced engineer  of  good  judgment  may,  and  does, 
design  his  work  so  as  to  make  this  feature  of  his 
connections  entirely  safe.     Also,  if  an  angle  lug 
is  employed   to  catch  that  leg  of  the  steel  angle 
which    stands   at   right   angles   to   the  connection 
plate,  the  designer   is   greatly  in  the   dark  as   to 
the  value  of  the  lug  as  a  detail  of  the  connection. 
It  is  even  unknown  in   some  cases  whether  the 
latter   will   be   improved  by   the   lug  or   not,   but 
that  is  practically  about  all  that  can  be  said  with 
any  degree  of  certainty. 

Under  such  circumstances  a  paper  on  experi- 
mental investigation  in  this  class  of  riveted 
details  like  that  on  "Tension  Tests  of  Steel 
Angles,  with  Various  Types  of  End  Connec- 
tions," read  before  the  American  Society  for 
Testing  Materials,  at  its  recent  convention  at 
Atlantic  City,  by  Prof.  F.  P.  McKibben,  cannot 
fail  to  be  of  substantial  value.  Although  the  num- 
ber of  tests  is  not  very  extended,  they  were 
made  with  full-size  angles  and  there  are  enough 
of  them  to  yield  significant  indications  of  practi- 
cal importance. 

While  the  results  are  not  sufficiently  extended 
to  be  conclusive,  it  appears  that  there  may  be  a 
gain  of  ten  to   fifteen  per  cent,   in  efficiency  by 
catching  both  legs  of  an  angle,   by  the  aid  of  a 
lug,   in   a    tension    connection   when   the  greatest    . 
available  net  section  is  attained  by  a  suitable  stag- 
gering of   the  rivets.      This   gain   appears  to  in- 
crease as  the   inequality  in   the   lengths  of  angle 
legs  diminishes.     Indeed,  that  gain  may  disappear 
or  even  become  negative,  i.  e.,  a  loss,  if  the  in- 
equality in  length  of  the  angle  legs  becomes  great. 
At  first  sight  this  may  seem  irrational,  but  it  is 
what  should  be  expected.     When  the  leg  perpen- 
dicular to  the  connecting  plate  becomes  relatively 
short,  as  in  a  6x4-in.  angle,  the  rivet  holes  through 
it,  required  by  the  lug,  may  decrease  the  net  sec- 
tion to  such  an  extent  as  more  than  to  compen- 
sate for  the  advantage  of  catching  both  legs.    The 
tests  of  connections  with  that  size  of  angles  dis- 
closes precisely  the  results  indicated,  but  with  the 
difference  in  efficiency  so  small  as  to  indicate  that 
the  6x4-in.  angle  lies  about  at  the  limit.     In  other 
words,  it  may  be  advisable  to  use  lugs  with  a  less 
inequality  of  lengths   of  legs,  but  not  when  the 
inequality  is  more.     This  is  an  important  practi- 
cal  indication,   and  its   confirmation  or  modifica- 
tion should  be  sought  by  a  continuation  of  tests 
of  this  class. 

The  investigations  set  forth  in  this  paper  also 
show  clearly  tlje  importance  of  a  well-considered 
disposition  of  the  units  at  the  connection.  A  prop- 
er staggering  of  them,  especially  with  unequal  legs, 
may  materially  increase  the  net  section  and  thus 
enhance  the  efficiency  of  the  connection.  Finally, 
the  results  of  Prof.  McKibben's  investigations  in- 
dicate that  it  is  more  advantageous  to  use  equal- 
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legged  angles  and  connecting  lugs  than  those  with 
unequal  legs,  either  with  or  without  lugs,  as  the 
efficiencies  of  the  former  are  sensibly  higher  than 
those  of  the  latter. 

Few  or  no  compressive  tests  of  this  class  of 
connections  have  been  made,  in  spite  of  the  fact 
that  they  are  much  needed.  Compressive  connec- 
tions are  simpler  in  character  than  those  in  ten- 
sion, as  the  complication  of  net  sections  does  not 
exist,  but  .the  influence  of  bending  is  unknown 
m  amount  and  can  only  be  determined  by  actual 
tests. 


Notes  and  Comments. 


The  Collapse  of  the  Quebec  Briixie  on  the 
afternoon   of   August  29th   was   a   wholly   unex- 
pected occurrence,  in  spite  of  reports  in  the  news- 
papers  to   a   contrary    effect.     The   cause   of   the 
collapse  of  the  south  anchor  and  cantilever  arms 
IS  as   much   a   mystery  at   this   writing  as   ever, 
and   while   several  explanations  of  it  have  been 
advanced  they  rest  on  such   inadequate  basis  of 
fact  as  to  be  mere  speculations  which  are  worse 
than  useless  on  account  of  their  tendency  to  warp 
the   judgment.     The    portion   of   the    bridge   that 
fell  had  been  standing  over  a  year ;  it  had  passed 
through   the  storms   of  the    winter,   and  nobody 
had  seen  anything  about  it  indicative  of  any  seri- 
ous   condition.     It    is    true    that    Mr.    Theodore 
Cooper   telegraphed   on   the   day   of  the   accident 
to  the  builders  not  to  place  any  more  load  on  the 
structure  until  it  was  looked  over,  but  he  author- 
izes the  statement  that  this  telegram  meant  noth- 
ing more  than  a  warning  that  it  was  desirable  to 
stop  work  until  the  superstructure  had  been  criti- 
cally   examined.     Neither    he    nor    his    inspector 
dreamed  for  a  moment  that  there  was  any  danger 
of  immediate  collapse.     That  the  structure  fell  is, 
however,  one  of  those  grave  facts  which  the  engi- 
neer must  face  in  all  its  stern  reality.     It  seems 
almost  hopeless  to  attempt  to  seek  the  cause  of 
the  accident  in  the  twisted  wreckage  or  to  dis- 
cover in  the  statements  of  those  present  at  the 
time  of  the  failure  any  clue  to  the  reason  for  the 
catastrophe.     Yet   until   that   reason   is   definitely 
found   engineering  will   be    looked   upon    by    the 
public  with  suspicion  as  daring  too  much  for  its 
resources  and  as   too   willing  to   run   risks;   the 
Philadelphia    "Ledger"   voiced    this    sentiment    as 
follows:  "The  world's  confidence  in  the  skill  and 
judgment  of  the   engineering  profession   will   be 
seriously  shaken  unless  it  can  be  shown  that  the 
accident  was  the  consequence  of  unforeseen  and 
unavoidable     contingencies."     Engineers     them- 
selves know  full  well  that  probably  no  structure 
ever   received   more   careful   attention   in   design, 
manufacture  and  erection  than  the  Quebec  bridge 
and  they  will  be  unwilling  to  attribute   its  col- 
lapse to  defective  proportions,  inferior  materials 
or   faulty  erection   until   definite   proof   is   estab- 
lished to  the  contrary.     Full  details  of  the  design 
and  the  method  of  erection  have  been  published 
in  a  long  series  of  articles  in  this  journal,  and 
elsewhere  in  this  issue  is  a  statement  of  all  the 
facts  that  have  been  brought  to  light  concerningi 
the  accident  and  the  local  conditions  at  the  time 
it  occurred.     An  examination  into  the  accident  is 
now  being  made  by  the  Canadian  authorities  and 
it  is  to  be  hoped  that  this  will  be  so  thorough  and 
complete  that  the  cause  of  the  collapse  will  be 
definitely  revealed.     Until  it  is  known,  the  hazard 
of  bridge-building  on  such,  a  great  scale  will  be 
something  to  consider  with  apprehension. 
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neers  of  the  large  electrical  manufacturing  com- 
panies have  made  a  special  study  of  the  subject. 
In  many  respects  the  problem  of  increasing  the 
capacity  of  the  division  in  question  is  one  of  the 
most  important  in  the  railroad  world.  It  is  over 
this  division  that  the  entire  freight  and  passenger 
traffic  of  the  transcontinental  Union  Pacific  sys- 
tem, for  Central  California,  is  carried,  and  like- 
wise the  eastbound  traffic.  Some  idea  of  the  dif- 
ficulties may  be  judged  from  the  fact  that  in  a 
distance  of  83  miles  there  is  a  rise  of  nearly  7,000 
ft.,  this  section  forming  a  part  of  the  division  on 
the  west  and  east  slopes  respectively. 


The  Electrification  of  the  Sacramento  divis- 
ion of  the  Southern  Pacific  Ry.  will  be  studied  by 
Messrs.  Frank  J.  Sprague,  the  eminent  electrical 
engineer,  and  Mr.  Allen  H.  Babcock,  the  com- 
pany's electrical  specialist.  The  latter  has  been 
investigating  the  electrification  of  the  road  from 
Rockline  to  Sparks  for  three  years  and  the  engi- 


A  Blow-off  Tank  Explosion  in  a  St.  Louis 
store  resulted  in  the  death  of  a  power-plant  oper- 
ator, whose  widow  brought  suit  against  the  own- 
ers  of  the   building   for   the   death   of  her   hus- 
band.    The  case  has  recently  been  decided,   103 
S.   W.  Rep.  588,  by  St.  Louis  Court  of  Appeals 
in  a  decision  of  importance  to  consulting  engi- 
neers.     There    were    two    blow-off    tanks,    sunk 
flush    with    the    floor   and    separately    connected 
with   the  boilers   and  the   sewer.     A  3-in.    vapor 
pipe  was  provided  for  each  tank,running  up  a  few 
feet,   then  horizontally   12   ft.,  making  three  45- 
deg.  turns  before  rising  to  the  roof.     There  was 
an  upper  and  a  lower  valve  in  the  pipe  connecting 
the  boilers  and  each  tank,  the  lower  valve  being 
opened  first  and  then  the  upper  valve  opened  very 
slowly.     The  tank  that  exploded  was  within   18 
in.  of  a  boiler,  so  that  to  blow  off  the  latter  it 
was  necessary  for  the  operator  to  stand  on  the 
top  of  the  tank,  which   was  made  of  cast  iron. 
While   the  operator  was   blowing  off  the  boiler 
in  the  usual  way  this  cast-iron  top  blew  off  and 
he  was  killed.     The  top.  was  broken  into  pieces 
which  were  found  to  be  honeycombed  with  holes. 
The   owners   of   the   building  claimed   that   they 
were  not  liable  for  the  results  of  the  explosion, 
because  they  contracted  with  experienced  and  repu- 
table people  to  furnish  and  install  the  machinery   . 
under  the   supervision   of  competent   mechanical 
engineers  also  employed  by  them.     They  showed 
by  witnesses  that  the  blow-off  tanks  were  of  the 
standard  type  employed  in  the  city  and  installed 
in    the    customary    way,    and    consequently    they 
claimed  freedom  from  responsibility.     The  court 
has  refused  to  uphold  this  contention  and  dam- 
ages have  been  awarded  against  the  owners  of  the 
building.    It  is  laid  down  as  good  law  as  well  as 
simple   justice   that   the   owners   could   not   shift 
to    the    shoulders    of    another    the    responsibility 
for  insuring  the  safety  of  the  working  place  for 
their  employees.     The   evidence   showed   conclu- 
sively that  the  lid  was  not  subjected  to  any  kind 
of  test,   and  the  court  held  that  any  ordinarily 
prudent  person  would  have  tested  its  soundness 
before-  ^uttihg   it   into  use.     This   was   the  duty 
of  the  mechanical  engineers  engaged  for  the  pur- 
pose of  insuring  the  installation  of  a  good  plant, 
and   these  engineers  were  the  owners'   agents  in 
the  matter,  so  that  their  negligence  was  legally 
the  negligence  of  the  owners,  for  which  the  latter 
were  liable  in  damages.     This  brings  up  a  prop- 
osition   which    those    who    are    struggling  With 
proposed  professional  codes  will  do  well  to  con-  . 
sider.     According  to   the   court's   decision,  "that 
the  engfineers   were   negligent   in   failing   to   test 
the   head   of  the  blow-off   tank  which  blew  up, 
does  not  admit  of  doubt."     This  being  the  case, 
should    the    engineers   be    considered    responsible 
to  the  owners  for  the  results  of  such  negligence? 
According   to    the   court's    decision    the   accident 
was  not  due  to  an  error  in  judgment,  for  which 
no  professional  man  is  properly  held  responsible 
in  this  way,  but  was  caused  by  pure  negligence, 
which  is  a  very  different  matter.     The  question 
whether  a  professional  man  is  liable  to  his  client 
for   damages   in   such   a   case   is  manifestly   one 
that  is  open  to  considerable  debate. 
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THE  HYDRO-ELECTRIC  DEVELOPMENT  OF  THE  GREAT 
NORTHERN  POWER  CO.— PART  I. 


The  hydro-electric  development  of  the  Great 
Northern  Power  Co.  on  the  St.  Louis  River,  near 
Duluth.  Minn.,  is  one  of  the  most  comprehensive 
hydraulic  power  projects  that  has  been  under- 
taken in  this  country.  The  important  part  of  the 
hydraulic  features  of  this  development  are  prac 
tically  completed,  and  that  portion  of  the  elec- 
trical generating  equipment  to  be  installed  at  first 
will  soon  be  ready  to  operate.  A  ser\-ice  reser- 
voir, with  a  capacity  of  130,000,000  cu.  ft.,  has 
been  developed  on  the  river  at  Thomson,  17  miles 
from  Duluth.  The  river  is  by-passed  from  this 
^ese^^•oir  to  the  power  station,  which  is  2.8  miles 
down  stream  in  a  direct  line.  This  by-pass  con- 
sists of  an  open  canal,  lYs  miles  long,  that  leads 
across  a  level  plateau  above  the  steep  river  val- 
ley, and  of  pipe  lines  extending  from  a  forebay 
3,500  ft.  long,  at  the  end  of  this  canal,  down  the 
side  of  the  river  valley  to  the  power  station,  which 
is  at  the  edge  of  the  river.  The  market  for  oower 
generated  in  the  station  includes  within  easy 
transmission  distances  the  cities  of  'Duluth  and 
Superior,  the  Mesaba,  Vermillion  and  Gogebic 
Iron  Ranges  and  other  power  consuming  centers. 
looter  Power  Available.  The  St.  Louis  River 
offers  the  only  opportunity  for  any  large,  or  im- 
portant water-power  developments  within  more 
than  100  miles  of  Duluth.  The  course  of  the 
stream  is  appro .ximately  a  semi-circle,  150  miles 
in  length,  the  headwaters  of  the  main  river  being 
about  60  miles  northeast  of  Duluth.  The  river 
flows  west  from  its  source,  gradually  changing  in 
direction  to  south  and  finally  to  southeast  near  its 
mouth,  which  is  10  miles  southwest  of  Duluth,  in 
St.  Louis  Bay,  an  arm  of  Lake  Superior.  The 
Cloquet  and  the  White  Face  Rivers  are  the 
principal  tributaries  of  the  St.  Louis  River.  The 
headwaters  of  the  former  are  about  15  miles 
southeast  of  the  headwaters  of  the  main  river,  the 
general  course  of  the  stream  being  toward  the 
southwest  for  its  entire  length  of  approximately 
75  miles.  The  Cloquet  River  passes  to  the  north 
of  Duluth,  15  miles  from  the  city  and  joins  the 
main  river  30  miles  from  the  mouth  of  the  latter. 
The  source  of  the  White  Face  River  is  between 
the  headwaters  of  the  Cloquet  and  the  St.  Louis 
Rivers,  the  course  of  this  stream,  which  is  ap- 
proximately 55  miles  in  length,  being  generally 
parallel  to,  and  15  miles  north  of  the  Ooquet 
River. 

The  sources  of  the  three  rivers  are  in  the 
neighborhood  of  1,150  ft.  above  Lake  Superior, 
but  only  585  ft.  of  this  total  fall  of  the  main 
river  occurs  betweeif  the  headwaters  of  the  lat- 
ter and  a  point  15  miles  from  its  mouth.  At  this 
point  there  is  a  fall  of  about  45  ft.,  and  in  the  next 
4  miles  a  series  of  light  rapids  introduce  a  gradual 
fall.  In  the  remaining  10  miles,  from  the  up- 
stream end  of  the  service  reservoir  to  the  mouth 
of  the  river  in  St.  Louis  Bay,  the  total  fall  over 
a  series  of  rapids  is  465  ft.,  all  of  which  will  be 
utilized  eventually  by  the  Great  Northern  Power 
Co.  Of  this  total  fall,  378  ft.  has  been  developed 
for  the  present  hydro-electric  station,  and  the  re- 
mainder of  the  fall,  which  occurs  below  that  sta- 
tion, will  be  utilized  in  a  hydraulic  development 
near  the  mouth  of  the  river. 

The  total  drainage  area  of  the  St.  Louis  River 
and  its  tributaries  is  about  3,700  square  miles,  con- 
sisting largely  of  connecting  swamps,  with  al- 
ternate ridges  covered  with  timber,  dense  under- 
*  growth  and  small  lakes.  Although  this  territory 
has  been  made  accessible  recently  by  railroads 
from  Duluth  to  the  Mesaba  Iron  Range,  which 
range  is  along  the  northern  edge  of  the  drainage 
area  and  about  60  miles  from  the  city,  it  contains 
only  a  few  settlers'  clearings,  county  highways  and 
logging  railroads.    Practically  all  of  the  pine  that 


once  covered  the  catchment  area  has  been  re- 
moved, but  a  dense  forest  of  balsam,  tamarack 
and  hardwoods  of  various  kinds  still  exists  over 
most  of  the  area.  The  surface  of  the  latter  con- 
sists of  heavy  glacial  deposits  of  mixed  gravel, 
sand  and  clay ;  these  glacial  deposits  _are  under- 
laid on  the  headwaters  of  the  river  with  hard- 
pan,  then  for  a  width  of  10  miles  just  above  the 
present  development,  with  slate,  and  from  the 
end  of  this  underlying  slate  to  the  mouth  of  the 
river,  with  brown  sandstone.  The  catchment  area 
is  thus  an  excellent  gathering  ground  for  water, 
which  is  so  gradually  delivered  into  the  streams 
that  a  relatively  large  percentage  of  the  rainfall  is 
available  as  run-off. 

The  mean  average  rainfall  at 
Duluth  for  35  years  was  30  in., 
while  the  annual  run-off  at 
Thomson  varies  from  a  mini- 
mum, equivalent  to  8  in.  of 
rainfall  over  the  watershed,  to 
a  maximum  equivalent  to  30 
in.,  with  a  mean  of  15  in.  The 
extreme  minimum  flow  of  rec- 
ord at  Thomson  was  500  cu. 
ft.  per  second.  This  quantity 
of  water,  under  the  available 
head  and  with  amount  of  stor- 
age that  has  been  developed,  is 
sufficient  to  produce  30,000  h.-p. 
continuously,  and  water  wheels 
and  generating  equipment  ca- 
pable of  developing  that  amount 
of  power  are  being  placed  as 
the  initial  installation. 


through  the  city  into  Lake  Superior.  A  depression 
occurs  in  this  divide  through  which  the  head- 
waters of  the  three  rivers  can  be  delivered  into 
the  central  part  of  Duluth  with  a  fall  of  740  ft.,  or 
nearly  twice  as  great  as  that  available  at  the  sta- 
tion on  the  St.  Louis  River.  A  reservoir  which 
contains  17  square-mile-feet  of  storage  has  al- 
ready been  developed  at  Rice  Lake  in  this  de- 
pression, and  for  the  time  being  will  deliver  water 
to  the  station  at  Thomson,  but  it  is  the  controlling 
feature  of  the  diverting  scheme. 

In  case  this  scheme  is  carried  out,  2,375  square 
miles  of  catchment  area  will  still  be  tributary  to 
the  present  station.  If  sufficient  storage  capacity 
is  provided  to  render  available  30  per  cent,  oi 
the  rainfall  on  this  area,  or  one-half  the  total 
run-off,  80,000  electrical  horse  power  can  be  de- 
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In  order  to  provide  for  additional  power  in- 
stallations, other  storage  reservoirs  will  be  de- 
veloped On  the  watershed.  This  reservoir  devel- 
opment can  be  carried  out  very  economically,  as 
the  swamps  which  make  up  a  large  proportion  of 
the  country  at  the  headwaters  of  the  three  rivers 
offer  unusually  favorable  opportunities  to  create 
immense  storage  reservoirs.  The  latter  can  be 
developed  by  simply  placing  dams  across  the  small 
streams  where  these  streams  have  broken  through 
the  glacial  ridges.  These  dams  for  the  most  part 
need  be  only  small  structures,  and  it  is  estimated 
that  the  average  cost  of  storage  which  will  make 
30  per  cent,  of  the  mean  annual  rainfall  con- 
tinuously availabe  for  power  is  approximately  $1,- 
500  per  square-mile-foot. 

Based  on  the  development  of  storage  areas 
which  will  render  continuously  availabe  this  30 
per  cent,  of  the  mean  annual  rainfall,  another 
project,  known  as  the  Duluth  Heights  System, 
which  is  entirely  distinct  from  the  development  at 
Thomson,  is  under  consideration.  This  project 
contemplates  the  diversion  of  the  headwaters  of 
the  St.  Louis  River  and  its  tributaries  through  ?. 
series  of  canals  and  storage  reservoirs  to  the  crest 
of  the  steep  hillside  on  which  Duluth  is  built.  This 
hillside  reaches  an  elevation  of  over  800  ft.  within 
a  short  distance  from  the  water  front  of  the  city, 
and  farther  back  forms  the  divide  between  the 
St.   Louis   River  and   the   small   streams   flowing 


veloped  in  this  station,  based  on  a  42  per  cent,  load 
factor.  At  the  same  time  10,000  electrical  horse- 
power can  be  developed  in  a  station  in  Duluth 
operating  on  the  water  diverted  from  the  three 
rivers  under  the  available  head  of  740  ft.  made 
possible  by  this  diversion,  and  based  on  the  same 
amount  of  storage  and  the  same  load  factor  as  is 
contemplated  for  the  station  at  Thomson.  In  ad- 
dition to  these  two  developments,  15,000  h.  p.  can 
be  rendered  available  by  the  construction  of  a  dam 
and  power  station  to  utilize  the  70  ft.  of  fall  in 
the  river  below  the  existing  station. 

Service  Reservoir.  The  principal  function  of 
the  service  reservoir  at  Thomson  is  to  conserve 
and  regulate  the  flow  equalized  by  the  storage 
reservoirs  so  the  variable  demands  for  power  each 
day  may  be  met  without  loss  of  water.  The  capa- 
city of  this  reservoir  between  the  crest  of  an  over- 
flow spillway  and  the  lowest  depth  to  which  water 
may  be  drawn  into  the  canal  leading  from  it  to 
the  power  station,  in  a  total  draft  of  12  ft.,  is 
130,000,000  cu.  ft.,  which  is  sufficient  to  accom- 
plish this  purpose  of  conservation  and  regulation. 
This  reservoir  is  also  capable  of  furnishing  water 
to  operate  the  ultimate  installation  of  80,000  elec- 
trical horse-power  at  50  per  cent,  load  factor  for 
23  hr.  without  supply  from  the  river.  Further- 
more, it  will  permit  sufficient  time  to  obtain  a 
supply  from  the  storage  reservoirs  in  case  of  an 
emergency,  without  interruption  to  the  service. 
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The  service  reservoir  is  about  ij4  miles  long 
and  Yi  mile  wide,  its  long  axis  being  nearly  at 
right  angles  to  the  channel  of  the  river.  The 
latter  in  this  vicinity  cuts  across  a  series  of  ridges 
of  dense  slate  rock,  which  rise  10  to  60  ft.  above 
the  general  level  of  the  country,  one  of  these 
ridges  forming  the  downstream  side  of  the  reser- 
voir. A  main  dam  was  built  across  the  channel 
which  the  river  had  cut  through  this  rock  ridge 
and  a  series  of  low  dams  were  erected  to  close 
the  breaks  in  the  latter. 

The  main  dam  has  a  total  length  of  1,120  ft., 
and  is  a  gravity-section  concrete  structure.  The 
spillway  section  of  the  dam  is  40  ft.  high  from 
the  bottom  of  the  foundations  to  the  crest,  42  ft. 
wide  at  the  base  and  365  ft.  long.  At  one  end  of 
this  section  three  sluice-ways  are  extended 
through  the  dam  near  the  bottom  so  the  reser- 
voir may  be  drawn  down  through  them.  Each 
of  these  openings  is  controlled  by  a  7x9-ft. 
sluice  gate.  These  gates  have  non-rising  stems 
which  pass  through  operating  stands  in  a  con- 
crete gate  house  built  on  top  of  the  dam.  The 
stands  are  geared  so  they  may  be  operated  by 
hand. 

A  retaining  section  of  the  dam.  609  ft.  long, 
extends  from  the  gate  house  to  a  high  ^dmX.  on 
the  rock  ridge,  and  a  second  retaining  section,i46 
ft.  long,  extends  from  the  opposite  end  of  the 
spillway  of  the  dam  to  a  spillway  that  .has  been 
formed  by  cutting  down  the  rock  ridge.  The 
crest  of  the  spillway  of  the  dam  is  a#  Elevation 
484,  as  referred  to  the  level  of  Lake  Superior; 
the  top  of  the  remainder  of  this  dam  and  of  the 
smaller  dams  around  the  reservoir  are  at  Ele- 
vation 490,  except  two  earth  dams,  the  crests  of 
which  are  at  Elevation  492.  The  spillway  formed 
on  the  rock  ridge  has  a  length  of  1,000  ft.,  and 
is  18  in.  .higher  than  the  crest  of  the  main  dam, 
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is  such  that  the  water  will  be  drawn  from  the 
',  bottom  of  the  reservoir  in  a  manner  that  will 
keep  the  velocity  of  approach  low,  so  that  very 
little  ice  or  floating  matter  is  expected  to  pass 
through  the  submerged  openings  and  enter  the 
canal.  The  substructure  for  a  gate  house,  35x83 
ft.  in  plan,  is  built  into  the  dam  and  contains 
the  outlet  openings,  of  which  there  are  eight, 
each  controlled  by  a  6x9-ft.  sluice  gate.  These 
gates  are  each  in  a  well  on  the  reservoir  side 
of  the  substructure,  the  water  entering  these 
wells  through  a  heavy  timber  rack.  This  rack, 
which  is  expected  to  intercept  floating  debris 
and  ice,  consists  of  3-in.  planks,  set  on  edge  and 
spaced  10  in.  apart  on  centers.  These  planks 
are  supported  by  steel  frames  arranged  so  sec- 
tional iron  grate  bars  of  any  spacing  that  may 
be  found  desirable  may  be  installed  later  in  place 
of  them.  The  rack  is  outside  of  the  gate  house 
superstructure,   a   platform   walk  being   provided 


Sections  of  Concrete  Dams. 


capacity  will  be  about  2.8  ft.  per  second  and  the 
discharge  2,900  cu.  ft.  a  second.  The  excavation 
was  largely  made  with  a  steam  shovel,  and  in 
order  to  reduce  the  cost  of  this  work,  the  cut 
was  made  66  ft.  wide  in  the  bottom  and  has 
steeper  side  slopes  than  specified  by  the  design. 
It  is  expected  these  slopes  will  flatten  out  later, 
probably  to  an  excess  of  2  to  I.  The  remainder 
of  the  canal,  a  lerrgth  of  about  3,500  ft.,  has  been 
excavated  through  slate  rock  with  occasional  short 
sections  of  earth  reaching  nearly  to  the  bottom 
in  some  cases.  The  cut  through  the  rock  was 
designed  to  have  as  a  minimum  cross-section  a 
rectangle  36  ft.  wide  and  15  ft.  deep.  As  actually 
constructed  the  section  is  somewhat  irregular, 
but  in  no  place  is  the  cross  sectional  area  less 
than  450  sq.  ft.  The  grade  of  the  canal  in  this 
rock  section  is  0.0015,  and  the  coefficient  of  rough- 
ness 0.033.  The  maximum  velocity  through  this 
section  will  be  about  7.5  ft.  per  second,  with  H 
discharge  of  2,900  cu.  ft.  per  second,  the  same  as 
for  the  earth  section. 

The  canal  crosses  one  of  the  tracks  of  the 
Northern  Pacific  Ry.  about  Yi  mile  from  the 
upper  head  gates.  According  to  the  original 
location  the  canal  and  the  railroad  formed  an 
acute  angle  at  this  crossing,  but  it  became  neces- 
sary to  introduce  a  reverse  curve  in  the  canal 
in  order  that  the  railroad  might  be  crosssd  more 
nearly  at  right  angles.  The  railroad  crosses  the 
canal  on  3  70-ft.  span  deck  plate-girder  bridge 
carried  by  concrete  abutments,  which  are  built 
for  a  double-track  bridge.  The  sides  of  the 
canal  are  lined  with  concrete  in  the  form  of 
warped  surfaces  in  both  directions  from  the 
abutments  in  order  to  bring  the  side  slopes  of 
2  to  I  in  the  earth  section  to  the  vertical  at  the 
abutments,  and  to  prevent  wash  at  the  sharp 
turns. 
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Main   Dam  and  Spillway  over  Rock  Ledge  at  Service  Reservoir. 


that  is,  at  Elevation  485.5.  An  extreme  flood  of 
60,000  cu.  ft.  per  second  can  be  passed  over  the 
spillway  of  the  main  dam  and  this  rock  spillway 
without  overtopping  any  of  the  retaining  dams. 
This  is  in  excess  of  any  floods  that  may  reason- 
ably be  anticipated,  however,  as  the  maximum 
nood  of  record  is  52,000  cu.  ft.  per  second. 

Seven  of  the  smaller  dams,  of  which  eleven 
were  built,  are  gravity-section  concrete  struc- 
tures. Two  low  earth  dams,  with  paved  slopes  . 
on  the  water  side,  one  rock-fill  dam  having  a 
concrete  core  wall,  and  one  arch  concrete  dam 
make  up  the  remainder.  The  rock-fill  dam  was 
built  with  the  material  removed  to  construct  the 
spillway  over  the  rock  ledge.  The  core  wall  of 
this  dam  rises  to  the  same  height  as  the  retain- 
ing dams.  The  arch  concrete  dam  was  built 
across  a  deep,  narrow  opening  in  the  rock  ridge 
in  order  to  save  concrete  as  compared  with  a 
gravity-section  dam.  It  has  a  clear  span  of  60 
ft.  at  the  crest,  is  60  ft  high  at  the  middle,  and 
is  built  as  an  arc  of  a  circle  with  a  loo-ft. 
radius. 

l]pt>er  Head  Gates  on  Canal.  The  outlet  from 
the  service  reservoirs  into  the  canal  connecting 
the  latter  and  the  pipe  lines  leading  to  the  power 
station,  is  through  submerged  openings  in  a  con- 
crete retaining  dam  at  the  end  of  the  reservoir 
closest  to  the  station.     The  design  of  the  outlet 


along  the  top  of  it  to  facilitate  the  removal  of 
debris  intercepted  by  it.  Three  of  the  eight 
sluice  gates  are  now  installed,  and  the  remain- 
ing five  openings  are  closed  with  stop  logs 
placed  in  the  channels  provided  in  the  concrete 
on  both  sides  of  the  gates  until  such  time  as 
more  gates  are  required.  These  gates  have  rising 
stems,  each  of  which  passes  through  a  ball- 
bearing operating  stand  in  the  gate  house.  These 
stands  are  arranged  so  the  gates  may  be  op- 
erated by  induction  motors,  which  will  be  started 
and  stopped  automatically  by  a  float  in  the  well 
connected  with  the  canal ;  the  motors  may  also  be 
operated  by  switches  in  the  gate  house;  or  the 
gates  may  be  opened  and  closed  by  hand. 

Canal.  The  canal  has  a  total  length  of  iJ<J 
miles  between  these  headgates  and  the  forebay 
and  is  entirely  in  excavation.  It  has  been  built 
to  supply  water  to  operate  the  ultimate  installa- 
tion of  80,000  h.p.  The  first  mile  of  it  from  the 
service  reservoir  is  through  an  earth  cut,  which 
crosses  occasional  rock  ridges.  This  length  of 
the  canal  was  designed  to  be  36  ft.  wide  on  the 
bottom,  15  ft.  deep  and  to  have  side  slopes  2 
on  I.  The  grade  of  the  bottom  is  0.00015 
and  the  coefficient  of  roughness  of  the 
wetted  perimeter  is  assumed  to  be  0.03.  The 
maximum  velocity  of  flow  through  the  earth 
section    when    the   canal    is    running   to    its   full 


A  concrete  wasteway,  200  ft.  long,  is  built  in 
the  right-hand  side  of  the  canal  just  below  the 
railroad  crossing,  where  water  can  be  discharged 
over  it  into  a  ravine.  This  wasteway  has  a  con- 
crete lining,  18  in.  thick,  and  is  sloped  2  to  I  on 
the  canal  side,  a  discharge  apron  of  paving  stones 
set  in  cement  mortar  being  placed  on  the  hillsid-; 
below  it.  The  crest  of  the  wasteway  is  at  an 
elevation  which  will  prevent  the  overtopping  of 
the  embankment  that  forms  one  side  of  the  fore- 
bay  at  the  lower  end  of  the  canal.  The  latter 
being  all  in  cut  is  protected  against  such  diffi- 
culty, as  well  as  against  breaks. 

Forebay.  The  40-acre  forebay  at  the  lower  end 
of  the  canal  is  included  to  provide  for  sudden 
fluctuation  of  station  load  without  necessitating 
continual  changing  of  the  upper  head  gates  on 
the  canal.  The  forebay  also  acts  as  a  settling 
reservoir  which  prevents  grit  being  carried  to 
the  water  wheels.  It  has  an  average  depth  vary- 
ing from  25  to  30  ft.,  and  an  available  capacity 
of  approximately  15.000,000  cu.  ft. 

The  forebay  is  formed  on  the  side  of  the  hill 
by  an  embankment  3.500  ft.  long  and  with  an 
average  height  of  30  ft.  This  embankment  was 
designed  for  a  top  width  of  20  ft.,  with  a  slope 
of  2%  to  I  on  the  water  side,  paved  to  a  depth 
of  3  ft.  with  rock  from  the  canal  excavation,  and 
a  slope  of  I H  to  I  on  the  outer  side.    As  built 
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the  embankment  has  greater  dimensions  and  con- 
tains more  material  than  called  for  in  the  design, 
spoil  from  the  canal  excavation  which  was  un- 
suited  for  the  embankment  proper  having  been 
wasted  on  its  outer  slope.  The  inner  slope  is 
also  somewhat  steeper  than  specified  and  is  cov- 
ered with  rock  from  the  canal  excavation  which 
was  thrown  on  it  roughly.  About  85,000  cu.  yd.  ot 
treacherous  material  was  removed  from  the  site 
of  the  embankment  in  order  to  reach  a  hardpan 
foundation.  .A  timber  core  wall,  cohsisting  of  a 
double-lap  row  of  2-in.  planks,  was  built  up  on 
the  center  line  of  the  embankment,  extending 
from  the  hardpan  nearly  to  the  top  of  the  latter. 
Material  was  dumped  into  the  embankment  from 
cars  on  a  trestle,  and  was  sprinkled  as  it  was 
placed.  The  bottom  of  the  forebay  consists  of  a 
3  to  lo-ft.  layer  of  good  clay  which  forms  a 
water  seal  with  the  core  of  the  embankment. 
The  latter  has  been  finished  nearly  two  years, 
during  which  time  it  has  consolidated  and  re- 
tains the  water  in  the  forebay  without  any  leak- 
age. 

Ice  Conditions.  Ice  conditions  on  the  'river 
have  been  carefully  observed  and  provisions  have 
been  made  in  all  open  water-ways  to  prevent  in- 
terruption to  the  operation  of  the  power  station 


little,  or  no  needle  ice  should  be  formed  while 
the  water  is  passing  these  sections.  The  water 
in  the  forebay  will  be  frozen  over  and  will  af- 
ford the  same  protection  against  needle  ice  enter- 
ing the  pipe  lines  that  is  afforded  to  the  canal  by 
the  service  reservoir. 

Lower  Hcadgates.  The  outlet  from  the  forebay 
into  the  pipe  lines  is  through  hcadgates  at  the 
downstream  end  of  the  forebay.  A  heavily  re- 
inforced concrete  substructure  for  a  gate  house, 
40x145  ft.  in  plan,  is  built  across  the  end  of  the 
forebay,  the  reinforced-concrete  bottom  of  this 
structure   being  on   hardpan   at  the   same   eleva- 


is  within  the  lines  of  the  gate  house  that  is  to 
be  erected  on  this  substructure,  are  eight  wells, 
each  15x20  ft.  in  plan.  The  openings  leading  to 
the  pipe  lines  are  each  controlled  by  a  6x9-ft. 
sluice  gate,  one  of  which  is  to  be  placed  i»  each 
gate  well.  These  gates  have  non-rising  stems 
which  pass  through  ball-bearing  operating  stands 
on  the  floor  of  the  gate  house.  The  pitch  of  the 
screws  on  these  stems  was  made  high  so  the 
gates  can  be  closed  very  rapidly  by  hand.  Pro- 
vision has  also  been  made  so  the  gates  may  be 
operated  by  motors,  and  as  it  will  require  con- 
siderable  time   to  open   the  latter  by   hand,   the 


Head   Gates  at    Lovi/er   End   of    Forebay   during    Construction. 
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Spillway  of  Main   Dam  Prior  to  Erection  of  Gate  House. 


motors  will  probably  be  installed  and  will  be  ar- 
ranged so  they  may  be  controlled  directly  from 
the  switchboard  in  the  power  station  in  case  of 
an   emergsncy. 

Thus  far  only  three  of  the  eight  wells  are 
provided  with  gates,  the  others  being  closed  with 
stop  logs  until  such  time  as  they  are  needed. 
Grooves  are  built  into  the  forward  end  of  each 
well  so  stop  logs  may  be  inserted  on  that  sidj 
of  each  gate  to  facilitate  repairs  to  the  latter. 

The  ice  and  debris  which  collect  in  front  of 
the  curtain  wall  can  be  flushed  out  of  the  fore- 
hay  through  a  rectangular  sluice  way  opening  in 
the  wall  at  one  end  of  the  gate  house  substruc- 
ture.    The  bottom  of  the  sluiceway  is  well  below 


by  ice  in  any  form.  It  is  believed  that  surface 
and  needle  ice  will  neither  one  be  specially 
troublesome.  A  water-power  development  at  the 
4S-ft.  fall  which  is  5  miles  upstream  from  the 
service  reservoir  has  operated  for  7  years  without 
interruption  by  ice,  although  no  provision  to  avoid 
difficulty  from  this  source  has  been  made  and  the 
natural  conditions  are  much  less  favorable  than 
at  Thomson.  Very  little  needle  ice  has  been  ob- 
ser\-ed  in  the  river  at  the  site  ot  the  service 
reservoir,  because  the  stream  above  this  point 
freezes  over  in  November,  the  ice  remaining  in- 
tact and  covered  with  snow  during  the  entire 
winter.  The  water  is  thus  protected  from  direct 
contact  with  the  cold  air  and  the  formation  of 
needle  ice  is  reduced  to  a  minimum.  Further- 
more, the  river  enters  the  reservoir  somethin". 
over  a  mile  from  the  upper  head  gates  on  the 
canal,  so  any  needle  ice  that  may  reach  the 
reservoir  will  probably  be  dissipated  in  passing 
this  distance.  The  ice  sheet  formed  in  the  river 
has  thus  far  melted  in  place  in  the  spring,  so 
very  little  floating  ice  has  been  observed  in  the 
reservoir. 

The  expectation  is  that  ice  will  form  over  the 
water  in  the  earth  section  of  the  canal,  in  which 
the  velocities  are  low,  during  such  time  as  only 
enough  water  is  supplied  to  operate  30,000  h.  p., 
and  probably  until  nearly  the  ultimate  of  80,000 
h.  p.  has  been  installed.  It  may  also  form  over 
the  water  in  the  rock  section  of  the  canal  at  the 
start,  but  the  water  in  this  section  is  nearly  cer- 
tain to  be  more  or  less  open  when  the  full  in- 
stallation is  in  service.  The  period  of  time  that 
the  water  will  be  exposed  in  the  open  sections  of 
the  canal  will  be  so  short,  and  the  depth  and 
volume  of  water  in  these  sections  so  great  that 
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tion  as  the  bottom  of  the  forebay  at  the  ap- 
proach to  it.  A  concrete  cut-ofi  wall  extends  lO 
ft.  into  the  hardpan  on  which  the  bottom  of  the 
structure  rests,  and  the  full  length  of  the  latter. 
The  bottom  also  extends  into  clay  puddle  at  the 
front  of  the  structure,  the  junction  being  pro- 
tected by  rock  paving.  Concrete  wing  walls  are 
built  from  each  end  of  the  gate  house  into  the 
adjoining  banks  in  such  manner  as  to  form  a  per- 
fectly safe  seal  that  prevents  water  from  escap- 
ing around  the  ends  of  the  structure. 

The  upstream  side  of  the  gate  house  substruc- 
ture is  a  heavy  curtain  wall  containing  eight  sub- 
merged arch  openings  through  which  the  water 
passes  to  enter  a  rectangular  chamber  for  racks 
that  intercept  any  floating  debris  that  may  reach 
this  chamber.  These  racks  consist  of  steel  bars 
spaced  close  together  and  assembled  in  removable 
sections.     In  the  rear  of  the  rack  chamber,  which 


Wasteway   on    the    Canal. 

the  quiescent  water  level  in  the  forebay,  and  a 
rising  gate  is  provided  in  the  sluiceway  so  ice 
and  other  debris  may  be  flushed  over  this  gate 
at  different  stages  of  water.  A  wooden  sluice 
box  on  a  trestle  extends  out  on  the  hill  side  for 
a  short  distance  to  a  point  where  a  drop  of  about 
20  ft.  is  secured.  The  flow  from  the  sluice  drops 
on  a  wooden  apron  and  is  carried  away  from  the 
works  at  the  end  of  the  forebay. 

Pipe  Lines.  Three  7-ft  pipe  lines  have  been 
laid  in  a  trench  from  the  lower  head  gates  to  the 
power  station,  a  distance  of  5,000  ft.,  and  will 
be  covered  with  2  ft.  of  earth.  Wooden-stave 
pipe  was  used  for  the  first  4,000  ft.  of  these  lines 
from  the  head  gates,  in  which  distance  the  fall 
is  150  ft.,  and  riveted-steel  pipe  in  the  remaining 
1,000  ft.,  in  which  the  total  fall  is  228  ft.  The 
grade  on  which  the  wooden  pipe  is  laid  is  con- 
tinually  descending   and   at   the    flattest  point   is 
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sufficient  to  maintain  velocities  that  will  prevent 
any  tendency  toward  a  collection  of  air  in  the 
pipes.  It  was  determined  that  the  economical 
point  to  end  the  stave  pipe  and  begin  the  steel 
pipe  was  where  the  pressure  was  equivalent  to  150 
ft.  of  head.  The  cost  of  wooden-stave  pipe  up 
to  this  head  was  estimated  to  be  less  than  that  of 
steel  pipe,  owing  to  the  fact  that  the  bands  which 
take  the  strain  'can  be  placed  in  such  manner  as 
to  obtain  the  most  efficient  distribution  of  metal, 
which  variations  would  not  be  practicable  with 
steel  pipe.  It  is  expected  that  the  steel  bands  may 
rust  out  in  20  to  30  years,  but  in  such  event,  they 
can  be  replaced  one  at  a  time  in  a  manner  that 
will  avoid  interference  with  the  operation  of  the 
pipe  lines.  It  is  believed  that  the  staves  will  last 
indefinitely,  as  they  will  be  kept  saturated  by 
water  under  pressure. 

The  staves  are  of  California  redwood,  which 
was  almost  perfect  lumber,  without  knots  or 
flaws.  'They  are  each  3'/2  in.  thick  and  were  cut 
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temperature  during  operation  would  be  taken 
up  by  the  elasticity  of  the  metal.  Reaction  to 
insure  this  occurrence  is  obtained  by  angles 
which  are  riveted  to  the  pipe  at  short  intervals 
and  flare  out  into  the  backfilling.  Care  was  also 
taken  to  make  the  last  joint  in  the  steel  pipe 
when  the  temperature  was  about  the  same  as 
the  average  temperature  of  the  water.  The  pipe 
was  built  and  placed  by  the  Riter-Conley  Mfg. 
Co.,  of  Pittsburg. 
Manholes    are    provided    at    suitable    intervals 


Trench  for  Three  7-Foot  Pipe  Lines. 


Section  through   Substructure  of  Lower 
Head  Gates. 

accurately  to  a  template  with  arcs  and  radial 
sides  of  a  7-ft.  circle.  The  bands  are  made  of 
round  ^-in.  steel,  the  shoes  and  turnbuckles  used 
to  join  them  being  malleable  cast-iron.  The 
bands  and  shoes  were  dipped  in  hot  asphalt  be- 
fore being  placed  and  were  spaced  according  to 
the  pressure  in  the  line.  Leakage  between  the 
butt  ends  of  the  staves  is  prevented  by  inserting 
plates  of  metal,  which  were  placed  in  saw  cuts 
and  then  driven  to  a  tight  fit.  The  wooden  stave 
pipes,  which  were  built  by  the  Excelsior  Wooden 
Stave  Pipe  Co.,  of  Lynchburg,  Va.,  proved  per- 
fectly satisfactory  when  tested. 

The  joint  between  the  stave  and  the  steel 
sections  of  each  pipe  line  was  made  by  inserting 
the  stave  pipe  into  a  cast-steel  bell  on  the  steel 
pipe  and  calking  the  joint  with  oakum  and  lead. 
A  similar  joint  was  also  made  at  the  end  of  each 
wooden-stave  pipe  at  the  gate  house,  where  a 
cast-iron  bell  flange  for  each  pipe  was  set  in  the 
concrete. 

The  1,000  ft.  of  steel  pipe  at  the  lower  end  of 
each  7-ft.  pipe  line  is  built  up  of  steel  plates. 
The  longitudinal  seams  are  triple-riveted,  with 
double-butt  straps  and  the  circular  seams  are 
double-riveted,  with  double-butt  straps.  The 
pipe  was  designed  with  a  factor  of  safety  in 
excess  of  three,  an  additional  1-16  in.  of  metal 
being  added  for  rust.  The  pipe  was  dipped  in 
hot  asphalt  and  is  laid  in  a  trench  and  back- 
filled the  same  as  the  stave  pipe.  The  grade  at 
which  the  steel  pipes  are  laid  is  all  in  the  direc- 
tion of  the  power  house,  the  fall  being  about  228 
ft.  in  the  1,000  ft,  of  pipe.  The  lower  ends  of 
the  pipes  are  anchored  securely  in  concrete  and 
are  tied  into  the  brown  sandstone  ledge  under 
the  foundations  of  the  power  station  with  rail- 
road rails.  No  expansion  joints  were  placed  in 
the  steel  pipe,  as  it  is  as.sumed  the  expansion 
caused   by   the    variation   between   the    limits   of 
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second.  The  average  friction  loss  in  the  entire 
5,000  ft.  of  stave  and  steel  pipe  lines  will  be  ap- 
proximately  equivalent   to    10   ft.   of  head. 

Stand  Pipe  on  Pipe  Lines. — Each  of  the  three 
7-ft.  steel  pipe  lines  from  the  forcbay  to  the 
power  station  is  connected  to  a  large  steel  stand- 
pipe  erected  on  a  tower  which  spans  them  at  a 
point  about  500  ft.  back  of  the  station  and  155 
ft.  above  the  water  level  in  the  river.  A  cross 
receiver,  8  ft.  in  diameter  and  36  ft.  long,  is 
pliaced  horizontally  over  the  pipes  and  between 
the  legs  of  the  standpipe  tower.  Each  pipe  has 
a  short  60-in.  riser  connecting  it  with  this  re- 
ceiver through  a  60-in.  valve.  A  6-ft.  riser  ex- 
tends from  this  receiver  to  the  standpipe  tank, 
which  is  30  ft.  in  diameter  and  69  ft.  high.  The 
top  of  this  tank  is  235  ft.  above  the  footings  for 
the  standpipe  tower  and  495  ft.  above  the  level 
of  Lake  Superior,  while  the  water  surface  in 
the  forebay  will  be  472  ft.  above  that  level.  This 
standpipe  was  built  and  erected  by  the  Chicago 
Bridge  &   Iron   Works. 

The  standpipe  has  several  important  functions 
in  connection  with  the  operation  of  the  water 
wheels  in  the  station.  First,  it  will  relieve  the 
pipe  lines  of  excessive  pressures  due  to  a  .sud- 
den closing  of  the  gates  in  the  water  wheels 
following  a  quick  drop  in  the  demand  for  power. 
Second,  it  will  also  maintain  pressures  and  speed 
regulation  in  the  station  when  sudden  demands 
are  made  for  water ;  the  30-ft.  standpipe  has 
sufficient  capacity  between  Elevations  426  and  472 
to  supply  enough  water  to  the  wheels  to  meet 
a  sudden  demand  for  power  up  to  15.000  h.-p. 
and  to  maintain  the  head  required  for  good 
regulation  by  governors  on  the  water  wheels 
until  the  water  in  the  pipe  lines  back  to  the  foic- 
bay  is  given  an  opportunity  to  accelerate  suffi- 
ciently to  meet  the  added  demand  for  power. 
Third,  the  top  of  the  standpipe  being  well  above 
the  water  level  in  the  forebay,  enough  back  pres- 
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along  each  pipe  line  and  two  automatic  air 
valves  are  placed  in  each  pipe  to  prevent  any 
tendency  toward  the  formation  of  a  vacuum  due 
to  a  very  sudden  acceleration  in  the  flow  of  water. 
These  air  vents  are  at  changes  in  the  grade  of 
the  pipe  lines,  and  an  open  vent  is  placed  on 
each  pipe  inside  the  gate  house  at  the  upper 
end  of  the  pipe  lines.  The  outside  vents  are 
protected  from  freezing  to  insure  their  action  in 
cold   weather. 

The  velocity  of  flow  in  each  of  the  7-ft.  pipe 
lines  when  delivered  335  cu.  ft.  of  water  per 
second,  which  is  equivalent  to  10,000  electrical 
horse  power  at  the  generator,  will  be  9  ft.  per 
second,  and  the  maximum  velocity  will  be  about 
II  ft.  per  second.  The  average  velocity,  due  to  a 
50  per  cent,  load  factor,  will  be  about  5  ft.  per 


sure  will  be  exerted  on  the  pipe  lines  to  prevent 
any  tendency  toward  the  formation  of  vacuum 
at  the  changes  of  grade  where  the  air  valves  are 
placed.  Fourth,  the  cross  receiver  and  stand- 
pipe  will  permit  a  flow  to  be  maintained  continu- 
ously in  all  the  pipe  lines  during  freezing  weath- 
er, even  though  all  of  the  water  wheels  in  the 
power  station  are  not  in  service ;  the  friction 
losses  in  the  pipe  lines  can  also  be  reduced  w-hen 
the  station  is  running  at  part  load  by  continuing 
all  the  pipes  in  operation  through  the  cross  re- 
ceiver. And,  lastly,  the  standpipe  provides  a 
vent  for  the  escape  of  any  air  bubbles  or  en- 
trained air  that  might  otherwise  tend  to  produce 
water  hammer  in  the  casing  of  the  water  wheels. 
The  principal  value  of  the  standpipe,  however, 
is    the    saving    it   will    effect    in    the    water   that 
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woald  otherwise  be  wasted  through  relief  valves 
which  are  provided  at  the  water  wheels  in  order 
to  secure  proper  speed  regulation  and  to  avoid 
dangerous  excess  pressures  in  the  water  system. 

The  cross  receiver  and  the  base  of  the  four 
legs  of  the  standpipe  tower  are  on  heavy  con- 
crete footings.  The  60-in.  connections  for  four 
pipe  lines  are  imbedded  in  the  concrete  under 
the  receiver,  so  the  fourth  pipe  line  can  be  at- 
tached when  it  is  laid.  The  four  additional  pipes, 
which  are  contemplated  when  the  ultimate  in- 
stallation is  completed,  will  be  connected  with  an 
extension  of  the  cross  receiver. 

The  standpipe  tank  is  of  standard  design  with 
a  hemispherical  bottom.  The  6-ft.  riser  has  a 
slip  expansion  joint  at  the  bottom  of  the  tank, 
but  it  is  to  be  so  protected  as  to  prevent  the 
water  from  freezing.  A  frost  box,  9.5  ft.  in 
diameter,  will  be  built  around  the  riser,  and  the 
tank  will  also  be  lagged,  so  during  excessively 
low  temperatures  warm  air  may  be  passed 
through  the  space  enclosed  by  the  frost  box  and 
lagging. 

(To  be  continued.) 


Glass  Blocks  for  Tunnel  Lining. 

The  Pennsylvania  R.  R.  has  for  some  time 
been  seeking  a  thoroughly  satisfactory  lining  for 
the  passenger  tunnels  leading  under  the  tracks 
from  the  stations  to  the  platforms  on  the  oppo- 
site side,  and  though  repressed  and  waterproof 
brisk,  glazed  and  glass  tile,  and  enamel  brick 
have  been  used,  none  of  them  have  been  free  from 
objections.  On  the  other  hand,  some  of  them 
possess  quite  marked  merits  as  a  material  for  a 
finished  lining  for  tunnel  work.  Some  of  the 
materials  mentioned  are  subject  to  cracking  on 
account  of  changes  of  temperature,  others  chip 
and  spall  off  under  the  action  of  frost,  and  a 
number  of  them  being  non-porous  allow  the 
moisture  which  accumulates  on  their  surface  to 
drip  down  upon  passengers  going  through  the 
tunnels.  The  main  trouble  occurs  in  the  winter 
when  the  temperature  rises  above  the  freezing 
point  after  several  days  or  weeks  of  severe  freez- 
ing weather.  The  bench  walls  become  chilled 
and  remain  so  for  about  24  hr.  after  a  change 
to  warmer  weather.  At  such  times  the  conden- 
sation upon  the  surface  is  heaviest  and  the  spall- 
ing  off  and  crazing  is  most  severe. 

After  a  consideration  of  the  materials  men- 
tioned it  was  decided  to  try  something  new,  and 
accordingly  specially  designed  glass  block  will 
be  used  in  the  passenger  tunnel  now  building 
at  Edgewood,  a  suburb  of  Pittsburg.  Certain 
features  have  been  embodied  in  the  design  of 
the  new  material,  which  it  is  hoped,  will  result 
in  doing  away  with  the  objections  found  in  the 
other  linings. 

The  defects  of  all  of  the  materials  thus  far  ex- 
perimented with  can  easily  be  seen  by  anyone 
making  a  casual  inspection.  Repressed  brick, 
which  is  usually  of  a  porous  nature,  absorbs 
moisture  condensed  on  its  face,  and  owing  to 
its  damp  condition  becomes  a  lodging  place  for 
dirt  and  grime  and  in  a  short  time  presents  a 
very  unsightly  apeparance.  Waterproof  brick,  on 
the  contrary,  does  not  have  the  most  objectionable 
feature  of  porous  repressed  brick  but  does  con- 
dense the  moisture  permitting  it  to  run  down 
the  face  of  the  lining  to  the  floor.  The  experi- 
ence with  enamelled  brick  has  been  very  ex- 
tensive, almost  every  make  and  size  having  been 
used.  Some  of  these  have  been  found  to  craze 
and  spall  off  under  the  action  of  frost,  while 
those  not  affected  in  this  manner  nevertheless 
condense  the  moisture,  the  same  objection  men- 
tioned in  connection  with  waterproof  brick. 

Glazed  tile  will  absorb  moisture,  and  in  zero 
weather  this  moisture  freezes  and  spalls  off  the 
glazed  face  together  a  portion  of  the  tile  itself. 


These  unglazed  portions  soon  become  black  and 
the  whole  lining  assumes  an  unsightly  appearance. 
Glass  tile  has  been  found  to  be  nearly  impos- 
sible to  bond  to  the  plaster  lining  necessary  in 
tunnel  construction,  and  the  moisture  eventually 
gets  in  between  the  tile  and  the  plaster  and  in 
freezing  weather  forces  off  the  entire  tile  face. 

It  is  recognized  that  a  lining  for  this  purpose 
must  meet  rather  severe  conditions  owing  to  its 
exposure  to  large  temperature  variations,  and 
the  fact  that  the  temperature  of  the  lining  will 
not  change  concurrently  with  changes  in  the  at- 
mosphere, due  to  the  tunnel  being  surrounded 
by  the  earth  embankment  of  the  railroad.  In 
designing  the  new  blocks,  therefore,  these  severe 
conditions  have  been'  held  continually  in  mind, 
and  the  elaborations  of  the  constructions  is  jus- 
tified by  the  difficulties  which  it  is  expected  to 
overcome.  The  glass  brick  which  will  be  put 
in  at  Edgewood  measure  2x4x8  in.,  and  have 
a  hollow  center,  the  wall  forming  the  face  being 
^  in.  thick.  The  brick  is  to  be  laid  on  a  spe- 
cially prepared  concrete  foundation  offsett,  hav- 
ing a  2-in.  invert  to  receive  any  condensation 
from  the  interior  of  the  brick  and  conduct  same 
to  the  sewer.  In  addition  to  this  precaution 
the  hollow  interior  allows  the  brick  to  be  well 
ventilated  and  the  passage  of  air  through  it 
will  insure  almost  as  rapid  a  change  of  the  tem- 
perature of  the  lining  as  of  the  atmosphere  it- 
self. The  ventilation  is  provided  for  by  placing 
brass  grills  the  same  size  of  the  brick,  every 
tenth  brick  in  courses  next  to  the  floor  and  the 
ceiling. 

It  is  not  expected  that  condensation  will  be 
entirely  overcome,  but  as  glass  rapidly  assumes 
the  temperature  of  the  air  it  comes  in  con- 
tact with,  and  as  precautions  have  been  taken 
to  insure  good  ventilation,  it  is  hoped  that  the 
condensation  will  be  brief  and  practically  un- 
noticed. As  glass  is  non-porous  there  will  be 
no  trouble  with  the  face  of  the  work  spalling 
oflf,  due  to  frost,  and  no  trouble  is  apprehended 
from  crazing,  as  experience  has  shown  that  this 
does  not  occur  where  glass  is  used  alone.  The 
glass  naturally  has  the  same  advantages  as  en- 
amelled brick  and  glazed  tile  in  giving  a  smooth, 
pleasing -finish  and  a  surface  that  does  not  af- 
ford lodgment  for  dirt. 

Mr.  W.  C.  Richey,  master  carpenter,  Pitts- 
burg, has  charge  of  the  work. 


Oii-iNG  Roads  as  a  method  of  laying  dust  has 
aroused  considerable  criticism  in  some  quarters, 
and  for  this  reason  some  statements  concerning 
a  piece  of  work  of  this  sort  in  Morristown,  N. 
J.,  recently  made  by  Mr.  Wm.  S.  Bacot,  one  of 
the  leading  road  engineers  of  this  country,  de- 
serves considerable  attention.  Mr.  Bacot  states 
that  a  stretch  of  about  2  miles  in  Morristown  has 
been  oiled  with  an  odorless  compound  unknown 
to  him,  but  the  results  are  so  satisfactory  in  lay- 
ing dust  that  he  considers  the  experiment  an  im- 
portant one.  Prior  to  the  oiling  of  the  road,  the 
large  number  of  automobiles  using  it  made  the 
dust  in  the  vicinity  of  the  road  so  heavy  that, 
in  his  opinion,  the  oil  treatemnt  would  be  ad- 
visable even  if  the  roads  wore  out  faster  on  ac- 
count of  its  use.  Fortunately  the  wear  on  the 
road  does  not  seem  to  be  at  all  comparable  in 
amount  with  that  on  other  roads  in  the  vicinity, 
supporting  an  equal  travel,  but  sprinkled  with 
water  regularly.  Mr.  Bacot  states  that  he  has  ob- 
served the  effect  of  oiling  a  hard  road  free  from 
dust  to  be  more  lasting  than  is  the  case  with 
roads  having  a  surface  of  considerable  loose  ma- 
terial, which  required  frequent  applications  of 
the  oil  to  produce  the  same  results.  In  this  con- 
nection reference  may  be  made  to  the  report  of 
a  commission  appointed  by  the  Minister  of  Pub- 
lic Works  of  France,  noticed  in  this  journal  four 
weeks  ago,  expressing  the  same  opinion. 


A  Combined  Underpinning  and  Sheeting  Job. 

A  new  six-story  steel  cage  bank  building  on 
the  southwest  corner  of  Murray  St.  and  Broad- 
way, New  York,  is  enclosed  on  two  sides  by  an 
L-shaped  seven-story  and  basement  office  build- 
ing, with  the  floor  beams  supported  without  col- 
unnis  in  the  thick  brick  wall,  having  their  foun- 
dations seated  about  12  ft.  below  the  curb  on 
coarse  sharp  sand.  The  adjacent  walls  of  both 
buildings  arc  throughout  their  entire  length  in 
contact  upon  the  party  lines  and  recesses  had 
to  be  cut  in  the  face  of  the  long  wall  of  the  old 
building  to  clear  the  steel  columns  of  the  new 
building.  The  vaults  for  the  new  building  extend 
about  15  ft.  under  the  sidewalk  in  both  streets 
and  are  enclosed  on  the  outer  sides  by  heavy 
brick  retaining  walls  about  24  ft.  high  with  their 
foundations  at  the  same  level  as  those  of  the 
other  footings,  above  water  level  on  the  dense 
sand  about  24  ft.  below  the  curb.  After  the  de- 
molition of  the  old  building  the  first  work  was 
the  underpinning  of  the  adjacent  building  and  the 
sheeting  and  bracing  of  the  outer  side  of  the 
excavation  to  retain  the  earth  under  the  road- 
way. The  contract  for  both  sheeting  and  under- 
pinning and  for  the  construction  of  a  sidewalk 
bridge  and  overhead  platform  on  two  faces  of 
the  lot  was  awarded  to  Miller,  Daybill  &  Co., 
Brooklyn,  and  is  now  nearing  successful  com- 
pletion. 

Six  equidistant  pits  about  6  ft.  square  in  a 
line  parallel  to  the  long  wall  of  the  adjacent 
building  and  about  10  ft.  distant  from  it  were 
sheeted  down  to  a  depth  of  24'4  ft,  about  6  in. 
below  sub-grade  of  the  new  cellar,  and  in  each 
of  them  there  was  built  a  timber  crib  S  ft.  square 
and  about  15  ft.  high.  Four  lines  of  I2xi2-in. 
timber  breaking  joints,  were  supported  on  the 
tops  of  the  cribs  forming  a  continuous  48x48-in. 
longitudinal  girder  about  125  ft.  long  parallel 
with  Murray  St.  At  the  end  farthest  from  Broad- 
way this  girder  supported  one  end  of  a  similar 
48x48-in.  transverse  girder,  about  25  ft.  long  with 
the  opposite  end  carried  on  a  similar  crib  pier. 
The  two  girders  thus  formed  a  continuous  L- 
shaped  footing  extending  around  two  sides  of 
the  lot  to  receive  the  ends  of  the  needle  beams 
used  for  supporting  the  walls  of  the  adjacent 
building  while  they  were  imderpinned. 

The  basement  of  that  part  of  the  adjacent 
building  which  fronted  on  Broadway  was  occu- 
pied and  therefore  inaccessible  to  the  contractor 
who  was  obliged  to  do  his  work  without  inter- 
fering with  it.  He  therefore  cut  hol^  about 
6  ft.  apart  on  centers  through  the  footing  of  the 
wall  below  the  level  of  the  basement  floor  for 
the  needle  beams  and  from  these  holes 
excavated  short  horizontal  transverse  drifts 
about  15  ft.  long  under  the  basement  floor. 
I'Vom  the  extremities  of  these  drifts  a  tun- 
nel about  5  ft.  deep  and  4  ft.  wide  was  driven 
the  full  length  of  the  wall,  135  ft.,  and  on  the 
bottom  of  it  were  laid  four  tiers  of  I2xi2-in. 
timbers,  breaking  joints  and  making  a  48x48-in. 
continuous  sill  comparable  with  the  girder  on  the 
opposite  side  of  the  wall  and  intended  to  receive 
the  inner  ends  of  the  needle  beams.  A  set  of 
three  iS-in.  I-beams  about  25  ft.  long  was  in- 
serted in  each  of  the  holes  with  the  ends  rest- 
ing on  the  48x48-in.  girders  and  sills  in  the  old 
building  and  on  short  cribbing  piers  on  top  of 
the  48x48-in.  girder  in  the  lot.  A  I5xj4x20-in. 
horizontal  bearing  plate  was  laid  on  the  top 
flanges  of  the  group  of  girders  in  the  plane  of 
the  wall  and  a  corresponding  piece  of  plank  3 
in.  thick  long  leaf  yellow  pine  covered  with 
cement  mortar  was  set  on  top  of  it  filling  the 
space  between  the  top  of  the  beam  and  the  up- 
per part  of  the  hole  in  the  brick  work.  As 
soon  as  the  cement  commenced  to  set  wedges 
were  driven  between  the  steel  plate  and  wooden 
plank    and    forced    the    latter    up    to   make   solid 
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bearing  against  the  old  brick  work  when  the 
remaining  cavities  between  the  wedges  were  filled 
with  grout  and  the  whole  allowed  to  set  and' 
form  tight  packing  between  the  needle  girder  and 
the  wall.  A  thick  horizontal  cast-steel  plate  en- 
gaging a  special  4-in.  24-ton  jack  screw  with 
bevelled  threads  was  set  on  a  pair  of  beams 
built  into  the  crib-work  under  the  outer  end  of 
the  needle  beam  with  the  upper  end  of  the 
jack-screw  bearing  against  a  cap  plate  engaging 
the  lower  flanges  of  the  I-beam.  The  jack  screws 
under  the  needle  beams  were  simultaneously  op- 
erated until  their  supports  were  thoroughly  com- 
pressed and  settled  and  the  full  weight  of  the 
wall  was  taken  by  the  needle  beams  giving  them 
a  deflection  of  about  %  in.  at  the  center  point. 

Similar  needle  beams  under  the  40-ft.  long 
wall  parallel  to  Broadway  were  allowed  to  pene- 
trate the  unoccupied  basement  in  that  wing  of 
the  old  building  and  were  therefore  supported 
at  their   outer  ends  on  higher  timber  cribs  built 
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a  small  portion  of  the  brick  work  and  immediately 
support  it  on  a  part  of  the  sectional  underpin- 
ning before  reducing  the  area  of  the  pier  to 
any  great  degree.  A  recess  6  in.  deep  and  24 
in.  high  was  first  cut  on  the  outer  face  of  the 
pier  and  in  it  was  placed  2  20-in.  I-beams  sup- 
ported at  the  extremities  like  the  other  needles 
and  wedged  and  cemented  to  solid  bearing  against 
the  brick  work.  A  similar  recess  was  then  cut 
across  the  opposite  face  at  a  little  lower  level 
and  a  pair  of  I-beams  inserted  in  it  and  in  a 
hole  cut  through  the  face  of  the  adjacent  wall 
so  that  the  pier  was  carried  by  needle  beams 
engaging  shoulders  on  each  side.  To  give  it  still 
further  security  a  recess,  at  right  angles  to  the 
first  two  was  cut  across  the  inner  face  of  the 
pier  and  a  short  horizontal  I-beam  was  seated 
in  it  and  supported  at  both  ends  on  the  two 
needle  beams  already  mentioned.  The  pier  at 
the  termination  of  the  outer  wall  at  the  Broad- 
way   front    had   also    a    load    of   about    100   tons 


Needlebeams  under  Murray  Street  Building. 


up  from  the  top  of  the  48x48-m.  transverse  gir- 
der. As  the  width  of  this  wing  of  the  building 
is  only  15  ft.  from  out  to  out,  the  needle  beams 
were  carried  entirely  across  it  and  their  inner 
ends  projected  through  holes  cut  for  that  pur- 
pose in  the  opposite  wall  and  were  seated  on  the 
brick  work  there  thus  making  the  wall  and  its 
footings  serve  as  a  sill  distributing  the  load  from 
the  needle  beams,  instead  of  preparing  a  special 
sill  as  in  the  other  wing  of  the  building. 

At  an  angle  formed  by  the  intersection  of 
the  walls  of  the  old  building  the  corner  pier 
of  the  brick  work  was  carried  by  a  needle  beam 
making  an  angle  of  45  deg.  with  each  wall  and 
intersecting  both  just  beyond  their  point  of  in- 
tersection so  as  to  secure  full  bearings  on  both. 
This  needle  beam  consisted  of  two  iS-in.  I-beams 
20  ft.  long  seated  on  one  I2xi2'in.  timber  25  ft. 
long  that  was  supported  at  both  ends  on  the  ad- 
jacent needle  beams  carrying  the  intermediate 
portions  of  the  wall  a?  already  described. 

The  wall  parallel  with  Broadway  terminates  at 
Murray  St.  with  a  3x4-ft.  brick  pier  having  an 
estimated  load  of  100  tons.  On  account  of  the 
small  area  of  the  pier  it  was  underpinned  in 
sections   and   care  was   taken   to  cut   away  only 


and  was  underpinned  in  the  same  manner.  The 
Murray  St.  pier  was  braced  by  two  I2xi2-in. 
spur  shores  about  40  ft.  long  at  right  angles 
to  each  other,  one  of  them  reaching  across  the 
sidewalk  and  at  a  clear  height  sufficient  to  pre- 
vent obstructing  it  and  the  other  at  a  somewhat 
smaller  angle  with  the  vertical  being  carried 
down  to  a  footing  in  the  bottom  of  the  excava- 
tion. Both  of  these  spurs  had  their  square  up- 
per ends  set  in  recesses  cut  in  the  brick  walls 
and  their  lower  ends  adjusted  by  pairs  of  wedges 
on  transverse  horizontal  sill  pieces.  An  addi- 
tional brace  was  provided  by  a  I2xl2-in.  horizon- 
tal timber  about  20  ft.  long  which  was  placed 
at  an  angle  of  45  deg.,  with  both  of  the  under- 
pinned walls  which  had  recesses  cut  in  them  at 
the  second  floor  level  to  receive  the  ends  of  the 
beam  which  were  brought  to  bearings  by  pairs 
of  wooden  wedges  driven  by  a  man  suspended 
in  a  boatswain's  chair  suspended  from  the  roof 
at  a  height  of  about  40  ft.  above  the  bottom  of 
the  excavation. 

After  the  weight  of  the  building  was  trans- 
ferred to  the  48x48-in.  girders,  six  I2xi2-in.  in- 
clined horizontal  transverse  braces  were  set  with 
their    lower    ends    engaging    the    long    48x48-in. 
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girder  and  their  upper  ends  engaging  the  lower 
horizontal  ranger  piece  for  the  sheeting  which 
retained  the  side  of  the  excavation  for  the  Mur- 
ray St.  vault.  These  braces  were  continued  from 
the  opposite  side  of  the  girder  to  footings  of 
the  old  building  thus  providing  balanced  reaction 
and  utilizing  both  the  inertia  and  weight  of  the 
old  building  to  resist  the  lateral  thrust  of  the 
earth  in  the  street.  The  upper  rangers  for  the 
same  sheeting  were  braced  by  transverse  12x12- 
in.  struts  inclined  upwards  in  the  same  vertical 
planes  as  the  lower  struts.  The  opposite  ends 
of  these  struts  took  bearing  on  12-in.  horizontal 
pieces  about  6  ft.  long  laid  against  the  face  of 
the  wall  of  the  old  building  and  distributing  the 
pressure  on  it,  thus  acting  both  as  for  shores 
for  the  wall  and  as  cross  bracing  for  the  re- 
taining wall.  The  upper  ends  of  these  braces 
are  supported  by  struts  about  6  ft.  long  slightly 
inclined  from  the  vertical  with  their  lower  ends 
seated  in  recesses  cut  in  the  face  of  the  brick 
wall,  their  upper  ends  being  stabbed  to  the 
lower  surface  of  the  I2xi2-in.  struts. 

The  sheeting  around  the  sidewalk  vault  is  made 
with  3xio-in.  square  edge  planks  about  24  ft 
long  driven  as  the  excavation  progressed,  but 
having  their  lower  ends  always  kept  3  or  4  ft. 
below  the  bottom  of  the  pit.  They  were  rap- 
idly and  economically  driven  by  a  No.  4  Inger- 
soll-Sargent  steam  drill  having  the  rotating  device 
removed  and  the  drill  bit  replaced  by  a  square 
ended  bar  striking  on  a  heavy  removable  steel 
cap  which  enclosed  the  top  of  the  pile.  The 
sheeting  is  allowed  to  remain  permanently  in 
the  ground,  and  is  faced  up  on  the  inside  with 
a  4-in.  brick  wall  to  which  the  water  proofing 
is  applied  and  after  which  the  heavy  foundation 
■vail  is  built  up  against  it.  At  the  Murray  St. 
liier  the  cross  wall  at  the  end  of  the  vault  was 
carried  on  vertical  shores  reaching  to  the  foot 
of  the  excavation  and  located  so  that  it  was 
very  difficult  to  remove  them  and  they  were  per- 
manently built  in  and '  enclosed  by  the  outer 
brick  work  for  the  water  proofing.  At  this 
point  the  excavation  was  very  difficult  and  it 
was  necessary  to  put  the  sheeting  in  with  short 
vertical  boards  set  and  braced  as  fast  as  the  pit 
was  carried  down. 

The  work  was  executed  without  difficulty  from 
water  and  although  very  heavy  and  somewhat 
complicated  has  been  done  rapidly  and  success- 
fully. The  principal  difficulty  was  to  arrange 
the  girders,  piers  and  both  systems  of  struts 
■io  as  to  clear  the  permanent  structural  work  in 
the  building  and  this  has  been  done  so  success- 
fully that  it  was  only  necessary  to  move  one  of 
the  struts  to  permit  the  building  of  the  brick 
work  and  the  erection  of  the  steel  frame  work. 
As  the  excavation  was  carried  down  to  sub 
grade  the  footings  under  the  adjacent  walls  of 
the  old  building  were  removed  and  the  basement 
floor  was  shored  up  when  necessary.  A  new 
concrete  footing  and  brick  foundation  wall  was 
built  in  the  bottom  of  the  excavation  up  a  height 
just  clearing  the  lower  flanges  of  the  needle 
beams.  Between  the  groups  of  needle  beams 
brick  piers  were  built  a  little  higher  and  capped 
with  pairs  of  cut  stone.  The  upper  stone  was 
well  covered  with  cement  mortar  and  double 
steel  wedges  being  driven  between  the  stones, 
the  mortar  was  forced  up  against  the  lower  side 
of  the  old  brick  work,  making  a  solid  bed  for 
the  latter.  The  pairs  of  wedges  were  gradually 
driven  until  the  weight  of  the  wall  was  trans- 
ferred from  the  needle  beams  to  the  piers  be- 
tween them  and  the  needle  beams  were  released, 
a  condition  which  was  indicated  by  the  disap- 
pearance of  their  flexure  as  they  sprung  back  to  ' 
a  horizontal  position. 

Marc  Eidlitz  &  Son  are  the  general  contractor* 
for  the  building  and  the  underpinning  and  sheet- 
ing have  been  done  by  Miller,  Daybill  &  Co., 
under  the  personal  direction  of  Mr.  Alfred 
Daybill. 
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A  7-Ft.  Steel  Pipe  Line  at  St.  Louis. 

Among  the  imprcA-emenfs  to  the  water  supply 
system  of  St  Louis,  Mo.,  that  are  under  construc- 
tion is  a  7-ft.  steel  pipe  flow  line,  19,634  ft.  in 
length.  This  flow  line  extends  from  a  series 
of  settling  basins  near  a  low  service  pumping 
station,  at  the  Chain  of  Rocks,  10  miles  above 
the  central  portion  of  the  city,  to  a  high-service 
pumping  station  in  the  northern  end  of  the 
latter.  Water  is  drawn  from  the  Mississippi 
River  by  pumps  in  the  low  service  station,  from 
which  it  passes  through  the  settling  basins  be- 
fore being  delivered  to  either  of  two  high-service 
pumping  stations  that  supply  the  distribution 
mains  directly.  .A  general  description  of  the  set- 
tling basins,  including  the  design  and  construc- 
tion of  two  large  reinforced  concrete  basins  was 
printed  in  The  Engineering  Record  for  July  6. 
1907. 

A  horseshoe-shaped  brick  and  masonry  con- 
duit, II  ft.  wide  at  the  springing  line  of  the 
arch  and  9  ft,  high,  extends  from  these  basins 
to  the  two  high-service  pumping  stations  at  Baden 
and  at  Bissell's  Point,  the  former  being  about  4 
miles  and  the  latter  7  miles  down  the  river  from 
the  basins.  Although  this  conduit  has  a  sufficient 
carrying  capacity  to  supply  the  two  high-service 
stations,  even  during  periods  of  maximum  de- 
mand for  water,  it  is  at  present  the  only  means 
of  conveying  water  to  those  stations,  so  the  7-ft. 
steel  pipe  line  is  being  laid  to  the  first  high- 
service  station  to  insure  a  supply  at  all  times. 

The  new  flow  line  starts  at  an  outlet  gate 
diamber  near  the  down-stream  end  of  the  basins 
at  the  Chain  of  Rocks  and  parallels  the  brick 
and  masonry  conduit  at  varying  distances  to  a 
2S,ooo,ooo-gal.  storage  reservoir  at  the  Baden 
high-service  station.  The  gate  chamber  from 
which  the  flow  line  starts  has  conduits  con- 
necting it  with  all  of  the  settling  basins,  so 
water  may  be  drawn  into  it  from  any  of  the 
latter.  The  pipe  line  is  laid  on  a  grade  of  about 
6  in.  to  the  mile  from  this  chamber,  which  gives 
it  an  estimated  carrying  capacity  of  35,000,000 
gal.  per  24  hours  without  head;  it  can,  however, 
be  operated  under  a  is-ft.  head  and  will  then 
deliver  10,000,000  gal.  per  24  hours.  It  is  nearly 
all  in  eut,  only  a  few  crossings  of  waterways  be- 
ing required.  At  most  of  these  crossings  the 
pipe  line  is  close  enough  to  the  brick  and  ma- 
sonry conduit  so  the  crossings  which  were  con- 
structed when  the  latter  was  built  are  being  ex- 
tender! to  serve  the  pipe  line. 

A  creek  crossing  about  midway  on  the  line 
requires  the  only  bridge  structure  of  any  size. 
This  bridge  is  a  i37.S-ft.  span  having  two  War- 
ren trusses  with  riveted  connections,  which  are 
14  ft  apart  on  centers,  the  height  of  the  truss 
from  center  to  center  of  chords  being  11  ft.  The 
bridge  has  a  tight  concrete  roof  and  floor,  both 
carried  by  transverse  steel  beams  between  the 
trusses.  The  floor  system  is  designed  to  carry 
a  live  load  of  50  lb.  per  square  foot,  in  addition 
to  its  own  weight  the  weight  of  the  7-ft.  flow 
line  filled  with  water  and  the  concrete  supports 
of  the  flow  line.  The  roof  is  proportioned  to 
carry  a  uniform  live  load  of  100  lb.  per  square 
foot  in  addition  to  its  own  weight.  The  wind 
pressure  for  which  provision  is  made  in  the  de- 
sigrn  is  assumed  to  be  acting  horizontally  in 
either  direction  at  30  lb.  per  square  foot  of  a 
surface  bounded  by  the  extreme  dimensions  of 
the  bridge.  The  allowable  stresses  of  the  steel 
and  the  methods  of  testing  the  latter  are  gener- 
ally the  same  as  those  usually  employed  in  rail- 
road bridge  design. 

The  pipe  line  is  made  of  soft  open-hearth 
steel  plates  Vi  in.  thick,  and  84  in.  wide,  only 
one  longitudinal  joint  being  allowed  to  each  plate. 
The  steel  is  required  to  contain  not  more  than 
o.<>5   per   cent   phosphorus,  0.05   per   cent,    sul- 


phur, 0.05  per  cent,  silica  and  0.5  per  cent,  man- 
ganese. The  tensile  strength  specified  is  between 
52,000  and  60,000  lb.  per  square  inch,  the  elastic 
limit  being  required  to  reach  at  least  30,000  lb. 
per  square  inch.  The  pipe  is  assembled  with 
taper  rings  in  28-ft.  lengths,  each  made  up  of 
four  rings.  The  small  end  of  each  ring  at  the 
transverse  joint  is  inserted  within  the  end  of 
the  next  adjacent  ring,  the  inside  diameter  of 
the  small  end  of  each  ring  being  84  in.,  and  the 
inside  diameter  of  its  large  end  great  enough  so 
that  the  end  will  fit  over  the  small  end  of  the 
adjacent  ring. 

The  lengths  of  pipe  are  tested  at  the  mill  under 
a  hydraulic  pressure  of  30  lb.  per  square  inch 
before  being  coated.  After  passing  the  test 
the  lengths  of  pipe  are  cleaned  and  heated  and 
are  then  dipped  in  a  bath  of  mineral  rubber  as- 


Laying  Pipe  in  Close  Quarters. 

phalt  coaiting.  Suitable  care  is  taken  to  protect 
this  coating  from  the  time  the  pipe  is  removed 
from  the  bath  until  it  is  accepted  in  place  in 
the  trench. 

The  construction  of  the  pipe  line  presented  no 
particular  difficulties,  as  most  of  the  trench  ex- 
cavation was  in  soil  which  stood  well  after  the 
trench  had  been  opened.  The  depth  of  cutting 
for  about  one-half  the  length  of  the  line  was 
under  12  ft.  and  for  the  remainder  the  cutting 
ran  from  16  ft.  to  22  ft.  In  the  more  shallow 
excavation  the  latter  was  made  by  hand,  and  in 
nearly  all  of  this  part  of  the  work  no  shoring 
was  required ;  shoring  was  employed,  in  fact  on 
a  very  small  percentage'  of  the  total  amount  of 
trench  that  has  been  opened. 

A  steam  shovel  mounted  on  a  traveling  plat- 
form is  being  used  in  making  the  excavation  for 
the  deeper  sections  of  the  trench,  on  which  work 
is  nearing  completion.  This  platform,  which  is 
about  the  size  of  the  platform  on  which  a  reg- 
ular 20-ton  Vulcan  steam  shovel  is  mounted, 
carries  a  boiler  and  a  hoisting  engine  to  operate 
the  crane  and  dipper  arm.  The  platform  is  car- 
ried by  four  i8-in.  I-beams,  30  ft.  long,  two  of 
which  are  placed  across  the  trench  under  the 
front  end  of  it  and  the  other  two  under  its  rear 
end.  These  beams  have  truss  rods  connecting 
their  ends,  the  latter  resting  on  rollers  on  plank 
runways  laid  on  both  sides  of  the  trench.    These 


runways  are  back  2  ft.  from  the  top  of  the  trench 
and  distribute  the  load  on  the  sides  of  the  latter 
to  such  extent  that  in  the  soil  thus  far  encoun- 
tered no  caving  has  been  caused  by  the  load  of 
the  shovel  outfit.  The  latter  was  built  by  the 
Vulcan  Iron  Works  and  removes  the  principal 
part  of  the  excavation,  the  extra  space  required 
at  the  joints  between  the  28-ft.  lengths,  and 
extra  trimming  being  done  by   hand. 

The  city  of  St.  Louis  operates  a  standard-gauge 
electric  railway  between  the  low-service  and  the 
two  high-service  pumping  stations,  which  rail- 
way parallels  the  location  of  the  7-ft.  flow  line 
at  a  distance  of  56  to  300  ft.  This  railway  con- 
nects with  steam  railroads  in  the  city,  and  on  it 
has  been  delivered  over  5,300  tons  of  the  steel 
pipe  required  in  building  the  flotv  line.  The 
pipe  was  brought  in  over  this  line  in  the  cars  on 
which  it  was  loaded  at  the  mills  and  in  a  large 
portion  of  the  trench  was  unloaded  along  the 
section  of  the  trench  it  vvas  to  occupy,  so  little 
difficulty  was  encountered  in  pipe  transportation. 

The  pipe  is  handled  into  the  trench  by  a  stiff- 
leg  derrick  set  between  the  latter  and  the  elec- 
tric railway.  Each  28-ft.'  section  of  pipe  is  lifted 
by  one  line  around  the  center,  this  line  being 
threaded  through  a  hose  to  prevent  injury  to  the 
coating  of  the  pipe.  The  joints  between  the  28- 
ft.  sections  are  made  with  pneumatic  hammers 
supplied  with  an  under  pressure  from  either  of 
two  compressor  outfits  mounted  on  four-wheel 
trucks.  One  outfit  has  a  loxio-in.  Laidlaw-Dunn- 
Gordon  compressor  and  the  other  a  ioxi2-in. 
Curtis  compressor,  each  of  which  is  direct- 
connected  to  a  50-h.  p.  motor  that  receives  power 
from  the  transmission  line  of  the  electric  railway. 
They  can  be  moved  readily  by  one  team  and  have 
been   found   very  serviceable  in   this  work. 

The  pipe  line  is  tested,  in  lengths  of  approxi- 
mately 2.000  ft.,  to  a  hydraulic  pressure  of  30  lb. 
per  square  inch.  This  pressure  is  maintained 
until  all  leaks  in  the  entire  section  under  pres- 
sure have  been  caulked  and  the  pipe  made  tight. 

The  2S,ooo,ooo-gal.  storage  reservoir  to  which 
the  7-ft  flow  line  delivers  at  the  upstream  one  of 
the  two  high-service  pumping  stations  has  only 
recently  been  completed.  It  has  buttressed  rein- 
forced-concrete  side  walls  and  its  bottom  is  lined 
with  concrete.  The  excavation  for  the  basin  was 
nearly  all  made  in  dense  limestone  rock,  the  tops 
of  the  sides  of  the  basin  being  about  flush  with  the 
ground  surface.  The  pipe  line  terminates  in  a 
gate  house  at  the  reservoir.  A  connection  is  made 
between  this  gate  house  and  the  reservoir,  and  a 
6o-in.  hub-and-spigot  cast-iron  pipe  is  extended 
across  the  later  on  concrete  pedestals,  10  ft  high, 
to  the  pumping  station.  The  7-ft  flow  line  is 
also  connected  through  the  gate  cbamber  to  the 
brick  and  masonry  conduit  from  the  settling 
basins   at  the  low-service  pumping   station. 

Mr.  Ben  C.  Adkins  is  water  commissioner,  Mr. 
Edward  E.  Wall  is  assistant  water  commissioner 
and  Mr.  Arthur  I.  Jacobs  is  engineer  of  the  sup- 
ply and  purifying  division  of  the  water  depart- 
ment. The  flow  line  is  being  built  by  the  Parker- 
Washington  Co.,  the  work  being  under  the  direc- 
tion of  the  St.  Louis  office  of  that  company.  The 
steel  pipe  was  made  by  the  Carroll-Porter  Boiler 
&   Tank   Co.   of    Pittsburgh. 


The  Kky  West  Extension  of  the  Florida  East 
Coast  Ry.  has  been  making  rapid  progress  lately 
and  construction  trains  are  now  running  over 
half  the  distance  from  Miami  to  Key  West.  The 
more  difficult  half  of  the  road  is  unfinished  and 
it  may  be  two  years  before  it  is  ready  for  regular 
operation.  There  will  be  about  5.54  miles  of  con- 
crete arches  of  a  type  already  illustrated  in  The 
Engineering  Record.  Their  spans  are  50  to  60 
ft.  and  they  will  rise  about  30  ft.  above  the  water. 
At  one  place  the  track  is  carried  for  10,500  ft.  on 
a  succession  of  these  arches. 


SEPTEMBER    J,     I907. 

Science  and  Engineering. 

The  relations  between  science  and  engineering 
were  discussed  in  the  opening  address  of  the 
engineering  section  of  the  recent  convention  of 
the  British  Association  for  the  Advancement  of 
Science.  The  address  was  made  by  Dr.  Silvanus 
P.  Thompson  who  asserted  at  the  outset  that  the 
astonishing  development  of  the  material  resources 
of  civilization  is  due  to  science.  Chemistry, 
physics,  mechanics  and  mathematics  have  fur- 
nished the  means  for  this  development,  and  the 
profession  most  potent  in  using  them  is  that  of 
engineering.  The  difference  between  tlie  Eng- 
land of  Edward  the  Seventh  and  of  Edward  the 
Si.xth,  between  the  Germany  of  William  the 
Second  and  of  Charles  the  Fifth  is  due  more 
to  the  progress  made  in  science  and  its  applica 
tions  than  to  the  changes  in  politics,  art,  phil- 
osophy and  religion.  The  following  extracts  from 
the  address  cover  its  leading  topics : 

In  engineering,  above  all  other  branches  of 
human  effort,  we  are  able  to  trace  the  close 
interaction  between  abstract  science  and  its  prac- 
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applications  are  bound  to  follow  on  upon  the 
discovery,  it  yet  remains  true  that  in  this  thing 
the  temperament  of  the  discoverer  counts  for 
something.  There  are  scientific  .investigators 
who  cannot  pursue  their  work  if  troubled  by 
the  question  of  ulterior  applications ;  there  are 
others  no  less  truly  scientific  who  simply  can- 
not work  without  the  definiteness  of  aim  that 
is  given  by  a  practical  problem  awaiting  solu- 
tion. There  are  Willanses  as  well  as  Regnaults; 
there  are  Whitworths  as  well  as  Poissons.  The 
world  needs  both  types  of  investigator;  and  it 
needs,  too,  yet  another  type  of  pioneer,  namely, 
the  man  who,  making  no  claim  to  original  dis- 
covery, by  patient  application  and  intelligent  skill 
turns  to  industrial  fruitfulness  the  results  al- 
ready attained  in  abstract  discovery. 

There  is,  however,  another  aspect  of  the  rela- 
tion between  pure  and  applied  science,  the  signi- 
ficance of  which  has  not  been  hitherto  so  much 
emphasized,  but  yet  is  none  the  less  real — thf 
reaction  upon  science  and  upon  scientific  dis- 
covery of  the  industrial  applications..  ,  For  while 
pure  science  breeds  useful   inventions,  it  is  none 
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tical  applications.  Often  as  the  connection  be- 
tween pure  science  and  its  applications  has  been 
emphasized  in  addresses  upon  engineering,  the 
emphasis  has  almost  always  been  laid  upon  the 
influence  of  the  abstract  upon  the  concrete.  We 
are  all  familiar  with  the  doctrine  that  the  pro- 
gress of  science  ought  to  be  an  end  in  itself, 
that  scientific  research  ought  to  be  pursued  with- 
out regard  to  its  immediate  applications,  that 
the  importance  of  a  discovery  must  not  be 
measured  by  its  apparent  utility  at  the  moment. 
We  are  assured  that  research  in  pure  science 
is  bound  to  work  itself  out  in  due  time  into 
technical  applications  of  utility,  and  that  the 
pioneer  ought  not  to  pause  in  his  quest  to  work 
out  potential  industrial  developments.  We  are 
invited  to  consider  the  example  of  the  immortal 
Faraday,  who  deliberately  abstained  from  busy- 
ing himself  with  marketable  inventions  arising 
out  of  his  discoveries,  excusing  himself  on  the 
ground  that  he  had  ijo  time  to  spare  for  -money- 
making.  It  is  equally  true,  and  equally  to  the 
point,  that  Faraday,  when  he  had  established  a 
new  fact,  or  a  new  physical  relation,  ceased  from 
busying  himself  with  it,  and  pronounced  that  it 
was  now  ready  to  be  handed  over  to  the  mathe 
maticians.  Rut,  admitting  all  these  common- 
places as  to  the  value  of  abstract  science  in  it- 
self and  for  its  own  sake,  admitting  also  the 
proprjsition    that    sooner    or    later    the    practical 


the  less  true  that  the  industrial  development  of 
useful  inventions  fosters  the  progress  of  pure 
science.  No  one  who  is  conversant  with  the 
history,  for  example,  of  optics  can  doubt  that 
the  invention  of  the  telescope  and  the  desire 
to  perfect  it  were  the  principal  factors  in  the 
outburst  of  optical  science  which  we  associated 
with  the  names  of  Newton,  Huygens  and  Euler. 
The  practical  application,  which  we  know  was 
in  the  minds  of  each  of  these  men,  must  surely 
have  been  the  impelling  motive  that  caused  them 
to  concentrate  on  abstract  optics  their  great 
and  exceptional  powers  of  thought.  Had  there 
been  no  industrial  development  of  the  steam 
engine,  is  it  at  all  likely  that  the  world  would 
ever  have  been  enriched  with  the  scientific  re 
searches  of  Rankine,  Joule,  Regnault,  Him,  or 
James   Thomson? 

In  considering  this  reflex  influence  of  the  in- 
dustrial applications  upon  the  progress  of  pure 
science  it  is  of  some  significance  to  note  that 
for  the  most  part  this  influence  is  entirely  help- 
ful. There  may  be  sporadic  cases  where  indus- 
trial conditions  tend  temporarily  to  check  prog- 
ress by  imposing  persistence  of  a  peculiar  type 
of  machine  or  appliance;  but  the  general  trend 
is  always  to  help  to  new  developments.  The 
reaction  aids  the  action ;  the  law  that  is  true 
enough  in  inorganic  conservative  systems,  that 
reaction   opposes    the   action,   ceases    here    to    be 
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applicable,  as,  indeed,  it  ceases  to  be  applicable 
in  a  vast  number  of  organic  phenomena.  It  is 
the  very  instability  thereby  introduced  which 
is  the  essential  of  progress.  The  growing  or- 
ganism acts  on  its  environment,  and  the  change 
in  the  environment  reacts  on  the  organism — 
not  in  such  a  way  as  to  oppose  the  growth,  but 
so  as  to  promote  it.  So  is  it  with  the  develop- 
ment of  pure  science  and  its  practical  applica- 
tions. 

In  further  illustration  of  this  principle  one 
might  refer  to  the  immense  effect  which  the  en- 
gineering use  ^  of  steel  has  had  upon  the  study 
of  the  chemistry  of  the  alloys.  And  the  study 
of  the  alloys  has  in  turn  led  to  the  recent  de- 
velopment of  metallography.  It  would  even  seem 
that  through  the  study  of  the  intimate  structure 
of  metals,  prompted  by  the  needs  of  engineers, 
we  are  within  measurable  distance  of  arriving 
at  a  knowledge  of  the  secret  of  crystallogensis. 
Everything  points  to  the  probability  of  a  very 
great  and  rapid  advance  in  that  fascinating  branch 
of  pure  science  at  no  distant  date. 

There  is,  however,  one  last  example  of  the 
interaction  of  science  and  industry  which  may 
claim  closer  attention.  In  the  history  of  the 
development  of  the  electric  motor  one  finds 
abundant  illustration  of  both  aspects  of  that 
interaction. 

We  go  back  to  the  year  1821,  when  Faraday, 
after  studying  the  phenomena  of  electromagnetic 
deflexion  of  a  needle  by  an  electric  current — 
Oersted's  discovery — first  succeeded  in  produc- 
ing continuous  rotations  by  electromagnetic 
means.  In  his  simple  apparatus  a  piece  of  sus- 
pended copper  wire,  carrying  a  current  from  a 
small  battery,  and  dipping  at  its  lower  end  into 
a  cup  of  mercury,  rotated  continuously  around 
the  pole  of  a  short  bar-magnet  of  steel  placed 
upright  in  the  cup.  In  another  variety  of  this 
experiment  the  magnet  rotated  around  the  central 
wire,  which  was  fi.xcd.  These  pieces  of  appara- 
tus were  the  merest  toys,  incapable  of  doing 
any  useful  work ;  nevertheless,  they  demon- 
■itrated  the  essential  principle  and  suggested 
further  possibilities.  Two  years  later.  Barlow, 
using  a  star-wheel  of  copper,  pivoted  so  that  the 
lowest  point  of  the  star  should  make  contact 
with  a  small  pool  of  mercury,  found .  that  the 
star-wheel  rotated  if  a  current  was  sent  through 
the  arm  of  the  star  while  the  arm  itself  was 
situated  between  the  poles  of  a  steel  horseshoe 
magnet.  Shortly  afterwards  Sturgeon  improved 
the  apparatus  by  substituting  a  copper  disc  for 
the  star-wheel.  The  action  was  the  same.  A 
conductor,  carrying  an  electric  current,  if  placed 
in  a  magnetic  field,  is  found  to  experience  a 
mechanical  drag,  which  is  neither  an  attraction 
nor  a  repulsion,  but  a  lateral  force  tending  to 
move  it  at  right  angles  to  the  direction  of  flow 
of  the  current  and  at  right  angles  to  the  direction 
of  the  lines  of  the  magnetic  field  in  which  it 
is   situated.      Still   this   was   a   toy. 

Two  years  later  came  the  announcement  by 
Sturgeon  of  the  invention  of  the  soft  iron 
electro-magnet,  one  of  the  most  momentous  of 
all  inventions,  since  upon  it  practically  the  whole 
of  the  constructive  part  of  electrical  engineering 
is  based.  For  the  first  time  mankind  was  fur- 
nished with  a  magnet,  the  attractive  power  of 
which  could  be  increased  absolutely  indefinitely 
by  the  mere  expenditure  of  sufficient  capital 
upon  the  iron  core  and  its  surrounding  copper 
coils,  and  the  provision  of  a  sufficiently  power- 
ful source  of  electric  current  to  excite  the  mag- 
netization. Furthermore,  the  magnet  was  under 
control,  and  could  be  made  to  attract  or  •  to 
cease  to  attract  at  will  •  by  merely  switching  the 
current  on  or  oflf;  and,  lastly,  this  could  be  ac- 
complished from  a  distance,  even  from  great 
distances  away.  How  slowly  the  importance 
of  this  discovery  was  recognized  is  now  a  mat- 
ter   for    astonishment.      To    state    that    Sturgeon 
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died  in  poverty  twenty-six  years  later  is  suffi- 
cient to  indicate  Kfe  place  among  the  unrequited 
pioneers  of  whom  the  world  is  not  worthy.  Six 
years  elapsed  and  then  there  came  a  flood  of 
suggestions  of  electric  motors  in  which  was  ap- 
plied the  principle  of  intermittent  attraction  by 
an  electro-magnet.  Henrj-,  in  1831,  and  Dal 
Negro,  in  183^,  produced  see-saw  mechanisms 
so  operated.  Ritchie,  in  1833,  and  Jacobi,  in 
1834,  devised  rotatory  motors.  Ritchie  pivoted 
a  rapidly  commutated  electro-magnet  between 
the  poles  of  a  permanent  magnet — a  true  type 
of  the  modern  motor — while  Jacobi  caused  two 
multipolar  electro-magnets,  one  fi.xed,  one  mov- 
able, to  put  a  shaft  into  rotation  and  propel 
a  boat.  A  perplexing  diminution  of  the  current 
of  the  battery  whenever  the  motor  was  running 
caused  Jacobi  to  investigate  mathematically  the 
theory  of  its  action.  In  a  masterly  memoir  he 
laid  down  a  few  years  later  the  theory  of  elec- 
tric motive  power.  But  in  the  intervening  per- 
iod, in  1831,  Faraday  had  made  the  cardinal 
discovery  of  the  mechanical  generation  of  elec- 
tric currents  by  magneto-electric  induction,  the 
fundamental  principle  of  the  dynamo.  Down  to 
that  date  the  only  known  way — save  for  the 
feeble  currents  of  thermopiles — to  generate  elec- 
tric currents  had  been  the  pile  of  Voha,  or  one 
of  the  forms  of  battery  which  had  been  evolved 
from  it.  Now,  by  Faraday's  discovery,  the  world 
had  become  possessed  of  a  new  source.  And 
yet  again,  strange  as  it  may  seem,  years  elapsed 
before  the  world — that  is,  the  world  of  engineers 
— discovered  that  an  important  discovery  had 
been  made.  Not  till  some  thirty  years  later  were 
any  magneto-electric  machines  made  of  a  suffi- 
cient size  to  be  of  practical  service  even  in 
telegraphy,  and  none  were  built  of  a  sufficient 
power  to  furnish  a  single  electric  light  until  about 
the  year  1857.  In  the  meantime  in  America 
other  electric  motors,  to  be  driven  by  batter- 
ies, had  been  devised  by  Davenport  and  by 
Page;  the  latter's  machine  had  an  iron  plunger 
to  be  sucked  by  electro-magnetic  attraction  into 
a  hollow  coil  of  copper  wire,  thereby  driving 
a  shaft  and  fly-wheel  through  the  intermediate 
action  of  a  connecting-rod  and  crank.  Page's 
was,  in  fact,  an  electric  engine,  with  2-ft.  stroke, 
single-acting,  of  between  3  and  4  h.-p.  The  bat- 
tery occupied  about  3  cu.  ft.,  and  consumed,  ac- 
cording to  Page,  3  lb.  of  zinc  per  horse-power 
per  day.  This  must  have  been  an  under-esti- 
mate;  for  if  Daniell's  cells  were  used,  the  mini- 
mum consumption  for  a  motor  of  100  per  cent. 
efficiency  is  known  to  be  about  2  lb.  of  zinc 
per   horse-power  per   hour. 

An  instructive  view  of  the  development  of 
electric  motors  half  a  century  ago  can  be  obtained 
from  a  discussion  of  electro-magnetism  as  a 
motive  power  which  was  held  in  April,  1857, 
at  the  rooms  of  the  Institution  of  Civil  Engi- 
neers. On  this  occasion  the  most  eminent  engi- 
neers one  and  all  condemned  the  idea  of  electric 
motive  power  as  unpractical  and  commercially 
impossible.  Even  Faraday,  in  his  lecture  on 
Mental  Elducation.  in  1854.  had  set  down  the 
magneto-electric  engine  along  with  mesmerism, 
homoeopathy,  odylism,  the  caloric  engine,  the 
electric  light,  the  sympathetic  compass,  and  per- 
petual motion  as  coming  in  different  degrees 
amongst  "subjects  uniting  more  or  less  of  the 
most  sure  and  valuable  investigations  of  science 
with  the  most  imaginary  and  unprofitable  specu- 
lation, that  are  continually  passing  through  their 
various  phases  of  intellectual,  experimental,  or 
commercial  development,  some  to  be  established, 
some  to  disappear,  and  some  to  recur  again  and 
again,  like  ill  weeds  that  cannot  be  extirpated, 
yet  can  be  cultivated  to  no  result  as  wholesome 
food   for  the  mind." 

Fifty  years  have  fled,  and  Hunt,  Grove,  Smee, 
Tyndall,  Cowper,  Joule,  Bidder  and  Stephenson 
have  long  passed  away.     Lord   Kelvin   remains 


the  sole  and  honored  survivor  of  that  remark- 
able symposium.  But  the  electric  motor  is  a 
gigantic  practical  success  and  the  electric  motor 
industry  has  become  a  very  large  one,  employ- 
ing thousands  of  hands.  Hundreds  of  factories 
have  discarded  their  steam  engines  to  adopt  elec- 
tric-motor driving.  All  traveling  cranes,  nearly 
all  tramcars,  are  driven  by  electric  motors.  In 
the  Navy  and  in  much  of  the  merchant  service 
the  donkey  engines  have  been  replaced  by  electric 
motors.  Electric  motors  of  all  sizes  and  outputs, 
from  one-twentieth  of  a  horse-power  to  8,000 
horse-power,  are  in  commercial  use.  One  may 
well  ask:  What  has  wrought  this  astonishing 
revolution  in  the  face  of  the  unanimous  verdict 
of  the  engineers  of  1857?  The  answer  may  be 
given  in  terms  of  the  action  and  reaction  of 
pure  and  applied  science.  Pure  science  fur- 
nished a  discovery ;  industrial  applications  forced 
its  development ;  that  development  demanded 
further  abstract  investigation,  which  in  turn 
brought  about  new  applications.  It  was  beyond 
all  question  the  development  of  the  dynamo  for 
the  purposes  of  electrotyping  and  electric  light 
which  brought  about  the  commercial  advent  of 
the  electric  motor. 

Interplay  of  action  and  reaction  make  for 
progress  not  only  in  the  evolution  of  the  scien- 
tific industries,  but  also  in  the  development  of 
the  individual  engineer.  In  him,  if  his  training 
is  on  right  lines,  pure  theory  becomes  an  aid  to 
sound  practice ;  and  practical  applications  are 
continually  calling  him  to  resort  to  those  ab- 
stractions of  thought,  the  underlying  principles, 
which  when  known  and  formulated  are  called 
theories.  Recent  years  have  brought  about  a  so 
much  better  understanding  of  education,  in  its 
bearing  upon  the  professions  and  constructive  in- 
dustries, that  we  now  seldom  hear  the  practical 
man  denouncing  theory,  or  the  theorist  pooh- 
poohing  practice.  It  is  recognized  that  each  is 
useful,  and  that  the  best  uses  of  both  are  in 
conjunction,  not  in  isolation.  As  a  result  of  this 
better  understanding  distinct  progress  is  being 
made  in  the  training  of  engineers.  Of  this  the 
growth  of  the  engineering  departments  of  the 
universities,  and  of  the  technical  colleges  and 
schools,  affords  striking  evidence.  The  techni- 
cal schools,  moreover,  are  recognizing  that  their 
students  must  have  a  sound  preliminary  educa- 
tion and  are  advancing  in  the  requirements  they 
expect  of  candidates  for  admission.  They  are 
also  finding  out  how  their  work  may  best  sup- 
plement the  practical  training  in  the  shops,  and 
are  improving  their  curricula  accordingly.  In 
the  engineering  industry,  too.  Great  Bristain  is 
slowly  following  the  lead  taken  in  America, 
Germany  and  Switzerland,  in  the  recognition  af- 
forded to  the  value  of  a  systematic  college  train- 
ing for  the  young  engineer,  though  there  is  still 
much  apathy  and  even  distrust  shown  in  certain 
quarters.  Yet  there  is  no  doubt  that  the  stress 
of  competition,  particularly  of  competition  against 
the  industry  and  the  enterprise  of  the  trained, 
men  of  other  nations,  is  gradually  forcing  to  the 
front  the  sentiment  in  favor  of  a  rational  and 
scientific  training  for  the  manufacturer  and  for 
the  engineer. 

Knowledge,  perfected  by  study  and  training 
must  be  infused  into  the  experience  gained  by 
practice;  else  we  compete  at  very  unequal  odds 
with  the  systematically  trained  workers  of  other 
nations.  Nor  must  we  make  the  mistake  here 
in  the  organization  of  our  technical  institutions 
of  divorcing  the  theory  from  its  useful  applica- 
tions. In  no  department  is  this  more  vital  than 
in  the  teaching  of  mathematics  to  engineering 
students.  For  while  no  sane  person  would  deny 
that  the  .study  of  mathematics,  for  the  sole  sake 
of  mathematics,  even  though  it  leads  to  nothing 
but  abstract  mathematics,  is  a  high  and  ennobl- 
ing pursuit,  yet  that  is  not  the  object  of  mathe- 
matical  studies   in    an   engineering   school.     The 


young  engineer  must  learn  mathematics,  not  as 
an  end  in  itself,  but  as  a  tool  that  is  to  be 
useful  to  him.  And  if  it  is  afterwards  to  be  of 
use  to  him,  he  must  learn  it  by  using  it. 
Hence  the  teacher  of  mathematics  in  an  engi- 
neering school  ought  himself  to  be  an  engineer. 
However  clever  he  be  as  a  mathematical  person, 
his  teaching  is  unreal  if  he  is  not  incessantly 
showing  his  learners  how  to  apply  it  to  the 
problems  that  arise  in  practice :  and  this  he  is 
incapable  of  doing  if  these  problems  do  not  lie 
within  his  own  range  of  experience  and  knowl- 
edge. Were  he  a  heaven-born  senior  wrangler, 
he  is  the  wrong  man  to  teach  mathematics  if 
he  either  despises  or  is  ignorant  of  the  ways 
in  which  mathematics  enter  into  engineering. 
The  fact  is  that  for  the  great  majority  of  engi- 
neering students,  the  mental  training  they  most 
need  is  that  which  will  enable  them  to  think 
in  physics,  in  mechanics,  in  geometric  space,  not 
in  abstract  symbols.  The  abstract  symbols,  and 
the  processes  of  dealing  with  their  relations  and 
combinations,  are  truly  necessary  to  them ;  but 
they  are  wanted  not  for  themselves,  but  to  form 
convenient  modes  of  expressing  the  physical 
facts  and  laws,  and  the  interdependence  of  those 
physical  facts  and  laws.  When  the  student 
looses  grip  of  the  physical  meaning  of  his  equa- 
tions, and  regards  them  only  as  abstractions  or 
groupings  of  symbols,  woe  betide  him.  His  ma- 
thematics amount  to  a  mere  symbol  juggling. 
That  is  how  paper  engineers  are  made.  The 
high  and  dry  mathematical  master  who  thinks 
it  beneath  him  to  show  a  student  how  to  plot 
the  equations  ji  p=  A  sin  x,  or  r  =  &  sin  S,  or 
who  never  culls  an  example  or  sets  a  problem 
from  thermodynamics  or  electricity,  must  be  left 
severely  on   one   side  as  a   fossil. 

One  evidence  of  the  wholesome  change  of 
opinion  that  is  springing  up  concerning  the  tram- 
ing  of  engineers  is  the  abandonment  of  the 
system  of  taking  premium  pupils  into  works  with 
no  other  test  or  qualification  than  that  of  the 
money-bag.  Already  many  leading  firms  of  en- 
gineers have  been  finding  that  the  practice  of 
taking  sons  of  wealthy  parents  for  a  premium 
does  not  answer  well,  and  is  neither  to  their 
own  advantage  nor  in  many  cases  to  that  of  the 
"pupil,"  whom  it  is  nobody's  particular  business 
in  the  shops  to  train.  Premium  pupilage  is  ab- 
solutely unknown  in  the  engineering  firms  of 
the  United  States  or  on  the  Continent  of  Europe. 
The  firms  who  have  abandoned  it  are  finding 
themselves  better  served  by  taking  the  ablest 
young  men  from  the  technical  schools  and  paying 
them  small  wages  from  the  first,  while  they 
gain  experience  and  prove  themselves  capable 
of  good  service.  Messrs.  Yarrow  &  Co.  hav? 
led  the  way  with  a  plan  of  their  own,  having 
three  grades  of  apprenticeship,  admission  to  which 
depends  upon  the  educational  abilities  of  the 
youths  themselves.  Messrs.  Siemens  have  adopted 
^  plan  of  requiring  a  high  preliminary  training. 
The  Daimler  Motor  Company  has  likewise  re- 
nounced all  premiums,  preferring  to  select  young 
men  of  the  highest  intelligence  and  merit. 
Messrs.  Clayton  and  Shuttleworth  have  quite  re- 
cently reconstructed  their  system  of  pupil-ap- 
prenticeship on  similar  lines.  The  British  West- 
inghouse  Company  and  the  British  Thomson- 
Houston  Company  have  each  followed  an  ex- 
cellent scheme  for  the  admission  of  capable 
young  men.  Even  the  conservatism  of  the  rail- 
way engineers  shows  signs  of  giving  way;  for 
already  the  Great  Eastern  Railway  has  modern- 
ized its  regulations  for  the  admission  of  appren- 
tices. What  the  engineering  staffs  of  the  rail- 
way companies  have  lost  by  taking  in  pupils 
because  of  their  fathers'  purses  rather  than  for 
the  sake  of  their  own  brains  it  is  impossible  to 
gauge.  But  the  community  loses  too,  and  has  a 
right  to  expect  reform. 
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A  Unit  Table  for  Talbot's  Spiral. 

The  accompanying  table  based  on  Talbot's 
Spiral  has  been  compiled  by  Mr.  G.  A.  Kyle 
principal  assistant  engineer  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.,  of  Washington,  for  use 
on  the  Pacific  extension  west  of  Butte,  Mont. 
Professor  Talbot's  formulas  are  used,  the  only 
departures  being  in  symbols  and  in  the  form  of 
the  equations  for  obtaining  deflections  from  points 
on  the  spiral  other  than  the  beginning  or  initial 
point.  The  unit  table  is  developed  to  a  limited 
extent  in  the  printed  editions  of  this  easement 
curve,  but  the  table  presented  here  is  adapted 
to  any  length  up  to  400  ft.  varying  by  whole 
feet. 

Most  spiral  tables  are  based  on  a  fixed  chord 
length  and  when  a  certain  chord  has  been  chosen 
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Figure   1, 


no  other  points  than  those  tabulated  can  be  set 
without  the  use  of  complicated  formulas.  With 
the  spiral  under  consideration,  however,  the  chord 
lengths  can  be  chosen  of  any  length  to  suit  local 
requirements,  since  fractional  chord  lengths  do 
not  involve  any  extra  labor  of  computation.  This 
advantage  is  readily  appreciated  when  points  are 
required  for  trestle  bents,  or  when  it  is  impos- 
sible to  set  stakes  at  the  full  chord  points. 

Attention  is  called  to  the  use  of  the  terms 
B.  S.,  beginning  of  spiral,  B.  M.  C,  beginning  of 
main  curve,  E.  M.  C,  end  of  main  curve,  and 
E.  S.  end  of  spiral.  There  are  a  nimiber  of  minor 
departures  from  Professor  Talbot's  notation,  and 
a  new  symbol,  8,  is  introduced,  indicating  a  de- 
flection angle  turned  from  the  tangent  to  the 
spiral  at  any  point,  except  the  B.  S.,  to  the  B.  M.  C. 
For  this  angle  a  special  formula  has  been  derived 
which  is  used  instead  of  the  general  equation— 
4'  =  y2aD  (L-U)  m%a  (L-V)' 

where  L   is   the   distance   along  the   spiral   from 
the  B.   S.  to  the  point  to  be  located,  and  L'  is 
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the  distance  from  the  B.  S.  to  the  point  where 
the  instrument  is  set  up.  The  equation  for  <t^^ 
i$  also  a  special  case  of  the  above  general  equa- 
tion, and  it  will  be  noted  that  if  it  be  desired 
to  set  points  between  the  B.  S.  and  an  inter- 
mediate point  on  the  spiral  at  which  the  instru- 
ment is  set  up,  that  the  equation  for  <Px  may 
be  used  by  merely  assuming  that  the  instrument 
point  for  the  time  being  is  the  B.  M.  C.  The 
angles  «,  0  and  0i  are  always  between  a  tangent 
to  the  spiral  at  the  point  considered  and  a  chord 
to  some  other  point  on  the  spiral.  To  get  on 
tangent  at  any  point  on  the  spiral  when  the  B.  S. 
can  be  seen  it  is  only  necessary  to  turn  off  the 
angle  0,  backsighting  on  the  latter  point.  The 
quantities  A,  d  and  di  are  also  original  with  this 
table. 

The  equation  for  the  length  of  the  spiral  was 
evolved  by  Mr.  Kyle  in  a  modified  form  in  1900, 
while  he  was  division  engineer  on  the  Northern 
Pacific  Ry.  at  Tacoma.    The  equation  is 

L  =  V  E 
where  L  =  length  of  spiral  in  feet;  V  velocity 
of  the  train  in  miles  per  hour;  and  £  =  eleva- 
tion in  track  in  inches  for  speed  V.    This  formula 
is  explained  by  its  author  as  follows: 

"Before  spiral  curves  were  used  it  was  a  com- 
mon and  almost  uniform  practice  on  Western 
roads  to  attain  the  difference  in  elevation  of 
rails  on  curves  by  an  approach  usually  on  the 
tangent  but  sometimes  one-half  on  the  tangent 
and  one-half  on  the  curve,  allowing  60  ft  in 
which  to  attain  i  in.  difference  in  elevation,  the 
maximum  speed  being  assumed  at  45  miles'  per 
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UNIT  TABLE  FOR  TALBOT'S  SPIRAL. 
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.0003 

0. 

.001 

.0003 

0. 

,001 

.0004 

0. 

.002 

.0005 

0. 

.002 

.0005 

0. 

.002 

.0006 

0. 

.003 

.0007 

0. 

.003 

.0007 

0, 

.004 

.001 

0. 

.004 

.001 

0. 

.005 

.001 

0. 

.006 

.001 

0. 

.006 

.001 

0. 

.007 

.002 

0. 

.007 

.002 

0. 

.008 

.002 

0. 

,009 

.002 

0. 

,009 

.002 

0. 

.010 

.003 

0. 

.oil 

.003 

0. 

.012 

.003 

0. 

.013 

.004 

0. 

.015 

.004 

0. 

.016 

'  .004 

0. 

.018 

.004 

0. 

.019 

.005 

0. 

.020 

.005 

0. 

.022 

.005 

0. 

.023 

.006 

0. 

.025 

.006 

r- 
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hour.  Then,  to  find  the  distance  required  to  at- 
tain I  in.  difference  in  elevation  of  rails  at  any 
other  speed,  allowing  the  same  time  to  attain  a 
fixed  elevation,  the  procedure  was  as  follows : 
Let  E  equal  difference  in  elevation  of  tracks  in 
inches  on  main  curve, 
maximum  velocity  in  miles  per 
hour  assumed  in  raising  i  in.  in 
distance  Z)'. 

distance  assumed  in  which  to  raise 
I   in.  at   F*  miles  per  hour, 
velocity  of  train  in  question, 
distance  required  to  raise  I  in.  at 
V  miles  per  hour. 
L      "      length  of  incline  required  to  attain 
elevation  £  at  K  miles  per  hour- 
assumed  to  be  the  correct  length 
of  spiral  curve. 
Then,  to  find  the  distance  D  required  at  any 
speed  V  to  attain  i  in.  difference  in  elevation  of 
rails  we  have, 

Z)=£>'F-r-K-  (1) 

inserting  the  assumed»values  of  D  and  V,  we  have 

Dz=6oV  -^4S=iy3  y 
and  to  attain  the  whole  elevation  £ 

L  =  114  VE  or  L  —  D'  FE  ^  1^(2) 

Later  it  was  found  that  this  gave  an  excessive 
length  of  curve  and  the  original  assumptions  were 
changed  so  that  the  maximum  speed  should  be  50 
instead  of  45  miles  per  hour,  and  the  distance 
required  to  attain  i  in.  in  elevation  at  50  miles 
per  hour  was  taken  as  50  instead  of  60  ft. 

Inserting    the    above    figures    in    the    formula- 

L  =  D'  VE  ^  y  we  have  L  =  VE       (3) 

The  formula  now  in  tise  is  theoretically  cor- 
rect, assuming  that  the  constants  and  distance 
in  which  to  raise  i  in.  are  based  on  the  proper 
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iisag«.  It  takes  into  account  the  constant  time 
function  required  to  attain  a  fixed  elevation,  and 
the  mechanical  <'ifficu]ties  for  the  trucks  to  as- 
sume their  raJial  position  on  the  main  curve. 

The  elevation  £  on  curves  is  represented  by  the 
formula 

E  =  Gt"  -r-  32^R 

in  which  G  is  the  gauge  of  track,  4.71  ft. 

E  equals  elevation  main  curve  in  inches. 

V  equals  velocity  of  train  in  feet  per  second  = 
1-1667  r. 
•  y  equals  velocity  of  train  in  miles  per  hour. 

R  equals  radius  of  main  curve  in  feet  equals 

5730/0  (approximately),  ec^uals  degree  of 
main  curve. 

Substituting  values  of  VR  and  G  in  the  above 
equation. 

£  =    (4-71    X    14667*   f^""/?)^  (32.2x5730)  = 

0.00005491    V  D    (in   feet) 

Reducing  by  multiplying  last  half  of  equation  (3) 
by  12 

£  =  .00005491  ^■'  i3  X  12  =  .00065892  y  D. 

Substituting  value  of  E  in  equation  L  :=  V  E. 
L  =  .00065892  V*  D  (4) 

in  which  the  length  of  spiral  curve  varies  as  the 
cube  of  velocity  and  as  the  degree  of  curve." 

This  equation  L  =  f^  £  is  also  used  by  Mr. 
J.  R.  Stephens  in  "The  Six-Chord  Spiral,"  as 
the  proper  length  of  spiral  curve. 

A  study  of  the  formulas  here  given  will  ex- 
plain the  use  of  the  unit  table,  which  has  been 
so  named  because  it  gives  quantities  computed 
for  a  value  of  a,  the  rate  of  change  of  the  spiral 
per  station,  of  unity.  All  the  elements  of  the 
cur^-e  are  functions  of  a,  and  to  use  the  table 
for  any  particular  case  it  is  merely  necessarj'  to 
multiply  the  tabulated  values  by  the  a,  or  square 
of  the  a,  selected  for  the  case  in  hand.  The 
quantities  D,  8,  <t>.  A,  y  and  O  vary  directly  as  a, 
and  X,  c,  t,  U  and  K  vary  as  a'  The  quantities 
in  the  correction  columns  for  the  latter  group 
must  therefore  be  multiplied  by  the  square  of 
the  a  selected. 

The  use  of  the  various  corrections  tabulated 
are  evident  from  an  inspection  of  the  formulas. 
To  obtain  *•  or  c  the  corresponding  correction 
is  subtracted  from  the  spiral  length  from  B.  S. 
to  the  point  to  be  located,  the  t  correction  is  sub- 
tracted from  half  the  length,  the  U  correction 
added  to  2/3  the  length,  and  the  V  correction  to 
1/3  the  length,  the  length  being  expressed  in 
feet  It  will  be  noted  that  these  corrections  all 
vary  as  the  square  of  a. 

The  table  here  given  takes  the  place  of  the 
dozen  or  more  tables  usually  necessary  for  using 
any  spiral,  and  embodies  all  possible  spirals  vary- 
ing by  whole  feet  up  to  400  ft.  Any  length  of 
spiral  or  any  rate  of  change  can  be  used,  and  the 
only  operation  necessary  is  a  simple  multiplica- 
tion. 

An  additional  table  also  presented  here  gives 
the  values  of  a  and  the  lengths  of  spiral  used 
by  the  road  for  different  speeds  and  deg^rees  of 
cjrvature.  The  instructions  issued  with  the  table 
give  the  following  rules :  "The  maximum  speed 
on  main  line  will  be  50  miles  per  hour  generally, 
excepting  on  mountain  grades,  sharp  curves  or 
points  on  line  where  instructions  direct  speed  to 
be  reduced. 

"The  maximum  elevation  is  not  to  exceed  6 
in.  except  in  sags  or  at  points  where  speed  may 
be  higher  than  the  maximum  speed  above  indi- 
cated.   (See  instructions  for  elevating  on  curves.) 

"The  table  gives  the  nearest  even  lengths  of 
spirals  and  their  respective  values  of  a  for.  dif- 
ferent speeds  and  degrees  of  curvature  which 
will  be  made  the  standard  and  will  be  used  by  all 
engineers.  For  any  other  degree  of  curvature 
the  length  of  spiral  will  vary  as  the  degree  of 
curvature  and  for  any  other  speed  will  vary 
as  the  cube  of  the  speed.     In  all  cases  leave  a 
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UNIT  T.\BLE  FOR  T.\LBOT'S 


\«"..  56,  No. 


L 

D 

e 

<fr 

A 

X 

Cor. 

c 

Cor. 

in  100  ft.    and 

Stations.  Min. 

Min. 

Min. 

Min. 

Minus. 

Minus. 

I': 

•••1 

0-27.0 

2.00 

4.00 

6.00    ■ 

0. 

0. 

~li 

.007 

.46 

027.6 
0.28.2 

2.10 

4.20 

6.30 

0. 

0. 

.  jS 

.007 

.47 

2.20 

4.40 

6.60 

0. 

0. 

.008 

.48 

0-28.8 

2.30 

4.60 

6.90 

0. 

0. 

.008 

•49 

0-29.4 

2.40 

4.80 

7.20 

0. 

0. 

008 

•50 

0-30.0 

2.50 

5.00 

7-50 

0. 

0. 

(j. 

.009 

•5> 

0-30.6 

2.60 

5.20 

7.80 

0. 

0. 

•    0. 

■']t» 

.009 

.5' 

0-31.2 

2.70 

5.40 

8.10 

0. 

0. 

0. 

ii4» 

.010 

.53 

031.8 

2.80 

5.60 

8.40 

0. 

0. 

0. 

c 

(3 

»1n 

•54 

032.4 

2.90 

5.80 

8.70 

0. 

0. 

0. 

0. 

.'■4^. 

.11 

'5 

0-33.0 

300 

6.00 

9.00 

0. 

0. 

0. 

0. 

.'AH 

VI  1    . 

.c6 

0-336 

3.10 

6.20 

9-30- 

0. 

0. 

0. 

0. 

051 

.013 

•'Z 

0-34.2 

3.30 

6.60 

9.90 

0. 

0. 

0. 

0. 

('54 

.014 

.58 

0-34.8 

3.40 

6.80 

10.20 

0. 

0. 

0. 

0. 

f$7 

.014 

•59 

0-35-4 

3-50 

7.00 

10.50 

0. 

0. 

0. 

0. 

..60  .- 

.^15 

.60 

0-36.0 

360 

7.20 

10.80 

0. 

0. 

0. 

0. 

U63 

.016 

.61 

0-36.6 

3.70 

7.40 

11.10 

0. 

0. 

0. 

0. 

.(j(»6 

.017 

.62 

0-37.2 

3.80 

7.60 

1 1.40 

0. 

0. 

0. 

0. 

.070 

.018 

.63 

0-37-8 

4.00 

8.00 

12.00 

0. 

0. 

0. 

0. 

•073 

.018 

.64 

0-38.4 

4.10 

8.20 

12.30 

0. 

0. 

0. 

0. 

.077 

.019 

.65 

0-39.0 

4.20 

8.40 

12.60 

0. 

0. 

0. 

0. 

.o8i> 

.020 

.66 

0-39.6 

4.40 

8.80 

13-20 

0. 

0. 

0. 

0. 

.084 

.021 

.67 

0-40.2 

4.50 

9.00 

1350 

0. 

0. 

0. 

0. 

.088 

.022 

.68 

0-40.8 

4.60 

9.20 

13.80 

0. 

0. 

0. 

0. 

.092 

■02J 

.69 

0-41.4 

4.80 

9.60 

14.40 

0. 

0. 

0. 

0. 

.096 

.0J4 

.70 

0-42.0 

4.90 

9.80 

14.70 

0. 

0. 

0. 

0. 

.100 

.oj^ 

.71 

0-42.6 

5.00 

10.00 

1500 

0. 

0. 

0. 

0. 

.105 

n:'l< 

.72 

0-43.2 

5.20 

10.40 

1560 

0. 

0. 

0. 

0. 

.109 

. ' '  -'  7 

•  73 

0-43-8 

5.30 

10.60 

15-90 

0. 

0. 

0. 

0. 

.114 

.028 

.74 

0-44.4 

5-50 

1 1. 00 

16.50 

0. 

0. 

0. 

0. 

.118 

.029 

•75 

0-45.0 

5.60 

11.20 

16.80 

0.0002 

0. 

0. 

0. 

.123 

.031 

.76 

0-45-6 

5.80. 

11.60 

17.40 

0.0002 

0. 

0. 

0. 

.128 

.032 

■  77 

0.46.2 

5-90 

11.80 

17.70 

0.0002 

0. 

0. 

0. 

.133 

■033 

.78 

0-46.8 

6.10 

12.20 

18.30 

0.0002 

0. 

0. 

0. 

•  139 

-035 

■79 

047.2 

6.20 

12.40 

18.60 

0.0002 

0.0001 

0. 

0. 

.144 

-036 

.80 

0-47.8 

6.40 

12.80 

19.20 

0.0003 

O.OOOI 

0. 

0. 

.149 

■037 

.81 

0-48.6 

6.60 

13.20 

19.80 

0.0003 

0.000 1 

0. 

0. 

•  15s 

■039 

.82 

0-49.2 

6.70 

13.40 

20.10 

0.0003 

O.OOOI 

0. 

0. 

.161 

.040 

■P 

0-49.8 

6.90 

1380 

20.70 

0.0003 

O.OOOI 

0. 

0. 

.167 

.042 

•!'* 

0-50.4 

7.10 

14.20 

21.30 

0.0003 

O.OOOI 

0. 

0. 

•  173 

.043 

.85 

0-51.0 

7.20 

14.40 

21.60 

0.0003 

0.0001 

0. 

0. 

.179 

.045 

.86 

o-5i^6 

7.40 

14.80 

22.20 

0.0003 

0.0001 

0. 

.  o- 

.186 

.046 

.87 

0^52^2 

7.60 

15.20 

22.80 

0.0004 

0.0002 

0. 

0. 

.192 

.048 

.88 

0-52.8 

7.70 

15.40 

23.10 

0.0004 

0.0002 

0. 

0. 

.199 

.050 

.89 

0-53-4 

7.90 

15.80 

23.70 

0.0004 

0.0002 

0. 

0. 

.205 

.051 

■90 

0-54.0 

8.10 

16.20 

24.30 

0.0004 

0.0002 

0. 

0. 

.212 

•053 

■9' 

0-54.6 

8.30 

16.60 

24.90 

0.0004 

0.0002 

0. 

0. 

.219 

•055 

•92 

0-55-2 

8.50 

17.00 

25-50 

0.0005 

0.0003 

0. 

0. 

.227 

■057 

■  93 

0-55-8 

8.70 

17.40 

26.10 

0.0005 

0.0003 

0. 

0. 

•234 

.058 

■  94 

0-56.4 

8.80   , 

17.60 

26.40 

0.0005 

0.0003 

0. 

0. 

.242 

.060 

■95 

0-57-0 

9.00 

18.00 

27.00 

0.0005 

0.0003 

0. 

0. 

.249 

.062 

.96 

0-57.6 

9.20 

18.40 

27.60 

0.0006 

0.0003 

0. 

0. 

•257 

.064 

■  97 

0-58.2 

9.40 

18.80 

28.20 

0.0007 

0.0003 

0. 

0. 

.266 

.066 

■  98 

0-58-8 

9.60 

19.20 

28.80 

0.0007 

0.0003 

0. 

0. 

.274 

.068 

■99 

0-59-4 

9.80 

19.60 

29.40 

0.0007 

0.0003 

0. 

0. 

.283 

.071 

1. 00 

1-00.0 

10.00 

20.00 

30.00 

0.0007 

0.0003 

0. 

0. 

.291 

•073 

1. 01 

1-00.6 

10.20 

20.40 

30.60 

0.0008 

0.0004 

0. 

0. 

.300 

•075 

1.02 

1-01.2 

10.40 

20.80 

31.20 

0.0008 

0.0004 

0. 

0. 

.309 

.077 

1.03 

I-0I.8 

10.60 

21.20 

31.80 

0.0009 

0.0004 

0. 

0. 

■319 

.080 

1.04 

1-02.4 

10.80 

21.60 

J2.40 

0.0009 

0.0004 

0. 

0. 

.228 

.082 

1.05 

1-03.0 

1 1.00 

22.00 

33-00 

0.0010 

0.0005 

0. 

0. 

■  337 

.084 

1.06 

1-03.8 

1 1.20 

22.40 

3360 

O.OOIO 

0.0005 

0. 

0. 

•347 

.087 

1.07 

'I-04.2 

11.50 

23.00 

3450 

0.0010 

0.0005 

0. 

0. 

.357 

.089 

1.08 

1-04.8 

1 1.70 

23.40 

35-10 

0.0010 

0.0005 

0. 

0. 

.367 

.092 

1.09 

1-05.4 

1 1.90 

23. Bo 

35-70 

0.0010 

0.0005 

0, 

0. 

■  377 

.094 

1, 10 

1-06.0 

12.10 

24.20 

36.30 

0.0012 

0.0005 

0. 

0. 

■387 

•097 

I. II 

1-06.6 

12.30 

24.60 

36.90 

0.0013 

0.0006 

0. 

0. 

.398 

.099 

1. 12 

1-07.2 

12.50 

25.00 

37-50 

0.0013 

0.0006 

0. 

0. 

.409 

.102 

1.13 

1-07.8 

12.80 

25.60 

38.40 

0.0014 

0.0*006 

0. 

0. 

.420 

.105 

1. 14 

1-08.4 

13.00 

26.00 

39.00 

0.0015 

0.0007 

0. 

0. 

■431 

.108 

I. IS 

1-09.0 

1320 

26.40 

39.60 

0.0015 

•  0.0007 

0. 

0. 

■442 

.111 

1. 16 

1-09.6 

13.50 

27.00 

40.50 

0.0016 

0.0007 

0. 

0. 

•454 

.114 

1. 17 

1-10.2 

13-70 

27.40 

41.10 

0.0016 

0.0007 

0. 

0. 

.466 

.117 

1. 18 

1-10.8 

1390 

27.80 

41.70 

0.0017 

0.0008 

0. 

0. 

■479 

.120 

1. 19 

1-11.4 

14.20 

28.40 

42.60 

0.0018 

0.0008 

0. 

0. 

.491 

-123 

1.20 

J-I2.0 

14.40 

28.80 

43.20 

0.0019 

0.0009 

0.0003 

0.0006 

.503 

.126 

1. 21 

I-I2.6 

14.60 

29.20 

43.80 

0.0019 

0.0009 

0.0003 

0.0006 

.516 

.129 

1.22 

1-13-2 

14.90 

29.80 

44.70 

0.0020 

0.0009 

0.0003 

0.0006 

■  529 

•  132 

1.23 

1-13-8 

15.10 

30.20 

45.30 

0.0021 

0.0009 

0.0004 

0.0007 

•542 

•  135 

1.24 

1-14.4 

15.40 

30.80 

46.20 

0.0022 

O.OOIO 

0.0004 

0.0008 

•555 

•  139 

I^25 

1-150 

1560 

31.20 

46.30 

0.0023 

0.0010 

0.0004 

0.0008 

.568 

.142 

1.26 

I-I5-6 

15-90 

31.80 

47-70 

0.0024 

O.OOI  1 

0.0004 

0.0008 

.582 

.145 

1.27 

1-16.2 

16.10 

32.20 

48.30 

0.0025 

0.001 1 

0.0004 

0.0008 

■596 

.149 

1.28 

1-16.8 

16.40 

32.80 

49.20 

0.0026 

0.0012 

0.0004 

0.0008 

.611 

•  153 

1.29 

1-17.4 

16.60 

33-20 

49.80 

0.0027 

0.0012 

0.0004 

0.0008 

.625 

-.56 

1.30 

1-18.0 

16.90 

33-80 

50.70 

0.0028 

0,0013 

0.0005 

0.0009 

■639 

.160 

I.3> 

1-18.6 

17.20 

34-40 

51.60 

0.0029 

0.0013 

0.0005 

O.OOI 

.654 

-163 

132 

1-19.2 

17.40 

3480 

52.20 

0.0030 

0.0014 

0.0005 

O.OOI 

.670 

.167 

"■33 

1-19-8 

17-70 

35-40 

53.»0 

0.0032 

0.0014 

0.0005 

O.OOI 

.685 

.171 

■■34 

1-20.4 

18.00 

36.00 

54-00 

0.0033 

0.0015 

0.0005 

O.OOI 

.701 

•  17s 

135 

1-21.0 

18.20 

36.40 

54.60 

0.0034 

0.0015 

0.0006 

O.OOI 

.716 

.179 

K36 

1-21.6 

18.50 

37.00 

55-50 

0.0035 

0.0016 

0.0006 

O.OOI 

-732 

.183 

'■37 

1.22.2 

18.80 

37.60 

56.40 

0.0037 

0.0016 

0.0006 

O.OOI 

•749 

..87 

1^38 

1-22.8 

19.00 

38.00 

57.00 

0.0039 

0.0017 

0.0006 

O.OOI 

•765 

.191 

139 

1-23-4 

19.30 

38.60 

57-90 

0.0040 

0.0018 

0.0007 

O.OOI 

•782 

•  195 

1.40 

1-24.0 

19.60 

39.20 

58.80 

0.0041 

0.0018 

0.0007 

O.OOI 

.798 

.199 

1. 41 

1-24.6 

19.90 

39.80 

59.70 

0.0043 

0.0020 

0.0007 

0.002 

.816 

.204 

1.42 

1-25.2 

20.20 

40.40 

60.60 

0.0044 

0.0021 

0.0007 

0.002 

.834 

.208 

'■43 

1-25.8 

20.40 

40.80 

61.20 

0.0046 

0.0022 

0.0008 

0.002 

.851 

.213 

1.44 

1-26.4 

20.70 

41.40 

62.10 

0.0047 

0.0022 

0.0008 

0.002 

.869 

.217 

1.45 

1-27.0 

21.00 

42.00 

63.00 

0.0049 

0.0023 

0.0008 

0.002 

.887 

.221 

1.46 

1-27.6 

21.30 

42.60 

63.90 

0.0051 

0.0023 

0.0009 

0.002 

.906 

.226 

147 

1-28.2 

21.60 

43-20 

64.80 

0.0053 

0.0024 

0.0009 

0.002 

•925 

.2.^1 

1.48 

1-28.8 

21.90 

43-80 

65-70 

0.0054 

0.0024 

0.0009 

0.002 

.944 

.236 

1.49 

1-29.4 

22.20 

44-40 

66.60 

0.0056 

0.0025 

0.0009 

0.002 

-963 

.241 

I  SO 

1-30.0 

22.50 

4500 

67.50 

0.0058 

0.0026 

O.OOI 

0.002 

.982 

■  245 

'■5' 

1-30.6 

22.80 

45.60 

68.40 

0.0060 

0.0027 

0.001 

0.002 

1.002 

.250 

1.5* 

I-3I-2 

23.10 

46.20 

69.30 

0.0062 

0.0028 

O.OOI 

0.002 

1.022 

•255 

1.53 

I-3I.8 

2340 

46.80 

70.20 

0.0064 

0.0029 

O.OOI 

0.002 

1.043 

.261 

•54 

I-32.4 

23.70 

47-40 

71.10 

0.0066 

0.0030 

O.OOI 

0.002 

1.063 

.266 

155 

1-33.0 

24.00 

48.00 

72.00 

0.0068 

0.0031 

O.OOI 

0.002 

1.083 

.271 

■  ■56 

1-33-6 

24.30 

48.60 

72.90 

0.007 

0.0032 

O.OOI 

0.002 

1. 1 05 

.276 

157 

I-34^2 

24.60 

49.20 

7330 

0.007 

0.0032 

O.OOI 

0.002 

1.127 

.282 

1.58 

1-34-8 

25.00 

50.00 

75.00 

0.008 

0.0032 

O.OOI 

0.003 

1. 148 

.287 

'■59 

1-35-4 

25.30 

50.60 

75-90 

0.008 

0.0034 

O.OOI 

0.003 

1.170 

.292 

1.60 

1-36.0 

25.60 

51.20 

76.80 

0.008 

0.0034 

O.OOI 

0.003 

1.192 

.298 

1. 61 

1-36.6 

25.90 

51.80 

77.70 

0.008 

0.0034 

O.OOI 

0.003 

I.2I5 

.304 

1.62 

1-37.2 

26.20 

52.40 

78.60 

0.009 

0.0036 

O.OOI 

0.003 

1.238 

.309 

1.63 

1-37.8 
1-38.4 

26.60 

53-20 

79.80 

0.009 

0.0037 

O.OOI 

0.003 

1.261 

-315 

1.64 

26.90 

5380 

80.70 

0.009 

0.0037 

O.OOI 

0.003 

1.284 

•321 

1.65 

1-39-0 

27.20 

5440 

81.60 

0.009 

0.0038 

0.002 

0.003 

'■307 

■327 

1.66 

1-39.6 

27.60 

55-20 

82.80 

O.OIO 

0.004 

0.002 

0.003 

1.33' 

■333 

\:tl 

1-40.2 

27.90 

55-80 

83.70 

O.OIO 

0.004 

0.002 

0.003 

1.356 

•339 

1-40.8 

28.20 

56.40 

84.60 

O.OIO 

0.004 

0.002 

0.003 

1.380 

•345 

(Continued   on 
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UNIT  TABLE  FOR  TALBOT'S   SPIRAL.— Continued. 


t 


L 

D 
Deg. 

e 

<t> 

A 

X 

Cor. 

c 

Cor. 

t 

Cor. 

u&v 

Cor. 

Y 

0 

in  100  ft 

and 

Stations 

.  Min. 

Min. 

Min. 

Min. 

Minus. 

Minus. 

Minus. 

Plus. 

Ft. 

F 

1.69 

1-41.4 

28.60 

57-20 

85.80 

0.010 

0.004 

0.002 

0.004 

1-405 

351 

1.70 

1-42.0 

28.90 

57.80 

86.70 

0.010 

0.005 

0.002 

0.004 

1.429 

357 

1. 71 

1-42.6 

29.20 

58.40 

87.60 

0.011 

0.005 

0.002 

0.004 

1-455 

364 

1.72 

I -43-2 

29.60 

59-20 

88.80 

0.01 1 

0.005 

0.002 

0.004 

1-487 

370 

'•73 

I  ■43-8 

29.90 

5980 

89.70 

0.012 

0.005 

0.002 

0.004 

1-507 

377 

1.74 

1-44.4 

30.30 

60.60 

90.90 

0.012 

0.005 

0.002 

0.004 

1-533 

383 

1-75 

I-45.0 

30.60 

61.20 

91.80 

0.012 

0.006 

0.002 

0.004 

'-559 

390 

1.76 

1-45.6 

31-00 

62.00 

93-00 

0.013 

0.006 

0.002 

0.004 

1-587 

397 

1.77 

1-46.2 

31-30 

62.60 

93-90 

0.013 

0.006 

0.002 

0.004 

1.614 

404 

1.78 

1-46.8 

31-70 

63.40 

95-10 

0.014 

0.006 

0.002 

0.005 

1.642 

410 

1.79 

1-47.4 

32.00 

64.00 

96.00 

0.014 

0.006 

0.002 

0.005 

1.669 

4'7 

1.80 

1-48.0 

32.40 

64.80 

97.20 

0.014 

0.006 

0.003 

0.005 

1.697 

424 

1.81 

1-48.6 

32.80 

65.60 

98.40 

0.015 

0.007 

0.003 

0.005 

1.726 

43' 

1.82 

1-49.2 

33-10 

66.20 

99-30 

0.015 

0.007 

0.003 

0.005 

1-755 

439 

1.83 

1-49-8 

33-50 

67.00 

100. 5 

0.016 

0.007 

0.003 

0.006 

1-784 

446 

1.84 

1-50.4 

33-90 

67.80 

101.7 

0.016 

0.007 

0.003 

0.006 

1.813 

453 

1.85 

1-51.0 

34.20 

68.40 

102.6 

0.016 

0.007 

0.003 

0.006 

1-843 

461 

1,86 

1-51.6 

34- 60 

69.20 

103.8 

0.017 

0.008 

0.003 

0.006 

1-873 

469 

1.87 

1-52.2 

35.00 

70.00 

105.0 

0.017 

0.008 

0.003 

0.006 

1903 

476 

1.88 

1-52-8 

35.30 

70.60 

105.9 

0.018 

0.008 

0.003 

0.006 

1-934 

484 

1.89 

1-53-4 

35.70 

71.40 

107.1 

0.018 

0.008 

0.003 

0.006 

1.964 

491 

1.90 

1-54.0 

36.10 

72.20 

108.3 

0.018 

0.008 

0.003 

0.006 

1-995 

499 

1.91 

1-54-6 

36-50 

73-00 

109-5 

0.019 

0.009 

0.003 

0.006 

2.027 

507 

1.92 

1-55-2 

36.90 

73.80 

1 10.7 

0.020 

0.009 

0.003 

0.007 

2.060 

515 

1-93 

1-5  5-8 

37-20 

74.40 

1 11.6 

0.020 

0.009 

0.003 

0.007 

2.092 

523 

1.94 

1-56.4 

37.60 

75-20 

112.8 

0.021 

0.009 

0.004 

0.007 

2. 1 25 

53' 

1-95 

I-57-0 

38.00 

76.00 

114.0 

0.021 

0.009 

0.004 

0.007 

2.157 

539 

1.96 

I-57-6 

38.40 

76.80 

115.2 

0.022 

0.010 

0.004 

0.007 

2.191 

548 

1.97 

1-58.2 

38.80 

77.60 

1 16.4 

0.023 

O.OIO 

0.004 

0.008 

2.225 

556 

1.98 

1-58.8 

39.20 

78.40 

1 17.6 

0.023 

O.OIO 

0.004 

0.008 

2.259 

56s 

1.99 

1-59.4 

39-60 

79.20 

118.8 

0.024 

O.OIt 

0.004 

0.008 

2.293 

573 

2.00 

2-00.0 

40.00 

80.00 

120.0 

0.024 

O.OII 

0.004 

0.008 

2.327 

582 

2.01 

2-00.6 

40.40 

80.80 

121.2 

0.025 

O.OII 

0.004 

0.008  . 

2.363 

59' 

2.02 

2-01.2 

40.80 

81.60 

122.4 

0.026 

0.012 

0.004 

0.009 

2-399 

600 

2.03 

2-01.8 

41.20 

82.40 

123.6 

0.026 

0.012 

0.004 

0.009 

2-434 

609 

2.04 

2-02.4 

41.60 

83.20 

124.8 

0.027 

0.012 

0.005 

0.009 

2.470 

618 

2.0s 

2-03.0 

42.00 

84.00 

126.0 

0.027 

0.013 

0.005 

0.009 

2.506 

627 

2.06 

2-03.6 

42.40 

84.80 

127.2 

0.028 

0.013 

0.005 

0.009 

2.544 

636 

2.07 

2-04.2 

42.80 

85.60 

128.4 

0.029 

0.011 

0.005 

0.010 

2.581 

645 

2.08 

2-04.8 

43-30 

86.60 

129.9 

0.030 

0.013 

0.005 

O.OIO 

2.619 

655 

2.09 

2.05.4 

43-70 

87.40 

131-1 

0.030 

0.014 

0.005 

0.010 

2.656, 

664 

2.10 

2-06.0 

44.10 

88.20 

132.3 

0.031 

0.014 

0.005 

0.010 

2.694 

674 

2. 1 1 

2-06.6 

44.50 

89.00 

133-5 

0.032 

0.014 

0.005 

0.0  I  1 

2.733 

683 

2.12 

2-07.2 

44.90 

89.80 

134-7 

0-033 

0.015 

0.005 

0.01  1 

2.773 

693 

2>3 

2-07.8 

45-40 

90.80 

136.2 

0.033 

0.015 

0.006 

O.OII 

2.812 

703 

2.14 

2-08.4 

45-8o 

91.60 

137-4 

0.034 

0.015 

0.006 

0.011 

■  2.852 

713 

2.15 

2-09.0 

46.20 

92.40 

138.6 

0-035 

0.016 

0.006 

0.012 

2.891 

723 

2.16 

2-09.6 

46.70 

9340 

140.1 

0.036 

0.016 

0.006 

0.012 

2.932 

733 

2.1  "r 

2-10.2 

47.10 

94.20 

"41.3 

0.037 

0.017 

0.006 

0.012 

2.974 

743 

2.18 

2-10.'5 

47.50 

95.00 

142.5 

0-037 

0.017 

0.006 

0.012 

3-015 

754 

2.19 

2-11.4 

48.00 

96.00 

144.0 

0.038 

0.017 

0.006 

0.013 

3-057 

764 

2.20 

2-12.0 

48.40 

96.80 

145-2 

0.039 

0.018 

0.007 

0.013 

3.098 

774 

2.21 

2-12.6 

48.80 

97.60 

146.4 

0.040 

0.018 

0.007 

0.013 

3-141 

785 

2.22 

2-13.2 

49-30 

98.60 

147-9 

0.041 

0.018 

0.007 

0.014 

3-184 

796 

223 

2-13-8 

49-70 

99.40 

149.1 

0.042 

0.019 

0.007 

0.014 

3-227 

807 

2.24 

2.14.4 

50.20 

100.4 

150.6 

0.043 

0.019 

0.007 

0.014 

3-270 

818 

2.25 

2-15.0 

50.60 

101.2 

1518 

0.044 

0.020 

0.007 

0.014 

3-3'.^ 

828 

2.26 

2-15.6 

51-10 

102.2 

153-3 

0.045 

0.020 

0.007 

0.015 

3-358 

839 

2.27 

2-16.2 

51-50 

103.0 

154-S 

0.046 

0.021 

0.008 

0.015 

3-403 

851 

2.28 

2-16.8 

52.00    . 

104.0 

156.0 

0.047 

0.021 

0.008 

0.016 

3-449 

862 

2.29 

2-17.4 

52.40 

104.8 

157.2 

0.048 

0.022 

0.008 

0.016 

3.494 

876 

2.30 

2-18.0 

52.90 

105.8 

158-7 

0.049 

0.022 

0.008 

0.016 

3-539 

885 

2-31 

2-18.6 

53-40 

106.8 

160.2 

0.050 

0.022 

0.008 

0.017 

3-586 

897 

2.32 

2-19.2 

53-80 

107.6 

161.4      . 

0.051 

0.023 

0.008 

0.017 

3-633 

908 

2-33 

2-19.8 

54-30 

108.6 

162.9 

0.052 

0.023 

0.009 

0.017 

3.680 

920 

2-34 

2.20.4 

54-8o 

109.6 

164.4 

0.053 

0.024 

0.009 

0.018 

3-727 

932 

2-35 

2-21.0 

55-20 

110.4 

165.6 

0.054 

0.025 

0.009 

0.018 

3-774 

944 

2.36 

2-21.6 

55-70 

111.4 

167.1 

0.056 

0.025 

0.009 

0.019 

3-823 

956 

2-37 

2-22.2 

56.20 

112.4 

■  168.6 

0.057 

0.026 

0.010 

0.019 

3872 

968 

2.38 

2-22.8 

56.60 

II3-2 

169.8 

0.058 

0.026 

0.010 

0.019 

3.922 

980 

2.39 

2-23.4 

57-10 

II4.2 

171-3 

0.059 

0.027 

0.010 

0.020 

3-971 

993 

2.40 

224.0 

57.60 

II5-2 

172.8 

0.060 

0,027 

0.010 

0.020 

4.020             I 

005 

2.41 

2-24.6 

58.10 

116.2 

174-3 

0.062 

0.028 

0.010 

0.021 

4.071             I 

018 

2.42 

2-25.2 

58.60 

117.2 

175-8 

0.063 

0.028 

0.010 

0.021 

4123            I 

031 

2.43 

2-25.8 

59-00 

118.0 

177.0 

0.064 

0.029 

O.OII 

0.021 

4.174            1 

043 

2.44 

2-26.4 

59-50 

119.0 

178.5 

0.066 

0.030 

0.011 

0.022 

4.226            I 

056 

2-45 

2-27.0 

60-00 

120.0 

180.0 

0.067 

0.030 

O.OII 

0.022 

4.277            I 

069 

2.46 

2-27.6 

60.50 

121.0 

181.5 

0.069 

0.031 

O.OII 

0.023 

4-330             I 

082 

2.47 

2-28.2 

61.00 

122.0 

183.0 

0.070 

0.031 

0.012 

0.023 

4-382            1 

095 

2.48 

2-28.8 

61.50 

123.0 

184-5 

0.071 

0.032 

0.012 

0.024 

4-437             I 

109 

2.49 

2-29.4 

62.00 

124.0 

186-0 

0.073 

0.033 

0.012 

0.024 

4.491             I 

'^J 

2.50 

2-30.0 

62.50 

125.0 

187.5 

0.074 

0.033 

0.012 

0.025 

4.544            1 

136 

2.51 

2-30.6 

63.00 

126.0 

189.0 

0.076 

0.034 

0.013 

0.02s' 

4.600             I 

150 

2.52 

2-31.2 

63-50 

127.0 

190.5 

0-077 

0.035 

0.013 

0.026 

4-655             I 

164 

2.53 

2-31.8 

64.00 

128.0 

192.0 

0.079 

0.036 

0.013 

0.026 

4.71 1             I 

178 

2.54 

2-32.4 

64.50 

129.0 

193-5 

0.080 

0.036 

0.013 

0.027 

4.766            I 
4.822             1 

191 

2-55 

2-33-0 

65.00 

130.0 

195.0 

0.082 

0.037 

0.014 

0.027 

20s 

2.56 

2-33-6 

65.50 

1310 

196.5 

0.084 

0.038 

0.014 

0.028 

4.880            1 

220 

2.57 

2-34.2 

66.00     ' 

132.0 

198.0 

0.086 

0.039 

0.014 

0.029 

4.938            I 

234 

.2.58 

2-34-8 

66.60 

133-2 

199.8 

0.088 

0.040 

0.015 

0.029 

4-996             I 

249 

2.59 

2-35.4 

67.10 

134-2 

201.3 

0.090 

0.040 

0.015 

0.030 

5-054            I 

2II 

2.60 

2-36.0 

67.60 

135-2 

202.8 

0.091 

0.041 

0.015 

0.030 

5-112           1. 

2.61 

2-36.6 

68.10 

136.2 

204.3 

0.093 

0.042 

0.016 

0.031 

5-172            I 

293 

2.62 

2-37.2 

68.60 

137-2 

205.8 

0.095 

0.043 

0.016 

0.032 

S-232            I 

308 

2.63 

2-37-8 

69.20 

138.4 

207.6 

0.096 

0.043 

0.016 

0.032 

5.292            I 

323 
338 

2.64 

2-38.4 

69.70 

1394 

209.1 

0.098 

0.044 

0.016 

0.033 

5.352            I 

2J65 

2-39.0 

70.20 

140.4 

210.6 

0.099 

0.045 

/O.OI7 

0.033 

5-412            1 

3|2 
368 

384 

2.66 

2-39.6 

70.80 

141. 6 

212.4 

O.IOI 

0.045 

0.017 

0.034 

5-474            1 

2.67 

2-40.2 

71-30 

142.6 

213-9 

0.103 

0.046 

0.017 

0.034 

5.537             1 

2.68 

2-40.8 

71.80 

143-6 

215-4 

0.105 

0.047 

0.017 

0.035 

5-599             1 
5.662            I 

400 

2.69 

2-41.4 

72.40 

144.8 

217.2 

0.107 

0.048 

0.018 

0.036 
0.036 

415 

2.70 

2-42.0 

72.90 

145-8 

218.7 

0.109 

0.049 

0.018 

5724             1 

431 

2.71 

2-42.6 

73-40 

146.8 

220.2 

O.I  I  1 

0.050 

0.018 

0.037 
0.038 

5-789             1 
5-854             1 
5.918             I 
5-983             I 
6.048             I 
6.1 1  5             I 
6.182             I 
6.250             I 
6.317            I 
6.384            I 

447 
463 

2.72   . 

2.43.2 

74.00 

148.0 

222.0 

0.113 

0.051 

0.019 

2.73 

2-43-8 

7450 

149.0 

223.5 

0.116 

0.052 

0.019 

0.039 

479 
496 

2.74 

2-44.4 

75.00 

150.0 

225.0 

0.118 

0.053 

0.020 

0.039 

2.75 

2-45.0 

75-60 

151.2 

226.8 

0.II9 

0.054 

0.020 

0.040 

512 

2.76 

2-45-6 

76.20 

152.4 

228.6 

0.122 

0.05s 

0.020 

0.041 

529 

2.77 

2-46.2 

76.70 

153-4 

230.1 

0.124 

0.056 

0.021 

0.041 

545 
562 

2.78 

2-46.8 

77-30 

1546 

231-9 

0.126 

0.057 

J>.021 

0.042 

2.79 
2.80 

2-47-4 
2-48.0 

77.80 
78.40 

156.8 

233-4 
235-2 

0.129 
0.131 

0.058 
0.059 

0.021 
0.022 

0.043 
0.044 

579 
596 

2.81 

2-48.6 

79.00 

158.0 

237.0 

0.132 

0.060 

0.022 

0.045 

6.453             1 
6.523            I 
6.592            I 
6.662            1 
6.73'             1 
6.803            I 
6.87s             I 
6.948            I 
7.020             I 
7.092            I 

613 
63' 

648 

66s 
683 

2.82 
2.83 
2.84 
2.85 

2-49.2 
2-49-8 
2-50.4 
2-51.0 

79-50 
80.10 
^0.70 
81.20 

159-0 
160.2 
161.4 
162.4 

238.5 
240.3 
242.1 
243.6 

0.136 
0.138 
0.141 
0.143 

0.061 
0.062 
0.063 
0.064 

0.023 
0.023 
0.024 
0.024 

0.045 
0.046 
0.047 
0.048 

2.86 

2-51.6 
2-52.2 
2-52.8 
2-53-4 
2-54-0 

81.80 

163.6 

245.4 

0.146 

0.065 

0.024 

0.049 

701 

2.87 
3.88 
2.89 
2.90 

82.40 
82.90 
83.50 
84.1a 

164.8 
165.8 
167.0 
168.2 

247.2 
248.7 
250. 5 
252.3 

0.148 
O.I5I 
0.154 
0.156 

0.066 

0.068 

0.069 

0.070 

0.025 
0.025 
0.026 
0.026 

0.049 
0.050 
0.051 
0.052 

719 
737 
7SS 
773 

3.91 
2.92 

2-54.6 
2-55-2 

84.70 
85.30 

169-4 
170.6 

254-1 
255-3 

(C 

0.159 
0.162 

ontinued 

0.072 

0.073 
on  page 

0.027 
0.027 

262.) 

0.053 
0.054 

7.167            I 
7.241             I 

79» 
Sio 

minimum  length  of  tangent  60  ft.  between  spiral 
curves  of  opposite  directions. 

"The  last  length  of  spiral  in  each  column  is 
the  maximum  to  use  for  the  speed  at  the  head 
of  the  column.  For  less  speeds  use  next  column 
to  left.  The  table  will  be  found  sufficient  for  all 
general  cases  and  any  special  case  can  be  fij^red 
by  formula  L  =.  V  E." 

Abbreviation!. 

Di  =  degree  of  main  curve. 

D  =  degree  of  curve  at  any  point  on  spiral. 

a  =;  rate  of  change  of  spiral  per  station  = 
degree  of  spiral  curve  100  ft.  from  B.  S. 

A  =  deflection  in  minutes  to  point  on  spiral 
100  ft.  from  B.  S. 

*  =  deflection  angle  at  B.  S.  to  any  point  on 
spiral. 

<t>  =  deflection  angle  at  B.  M.  C.  from  tangent 
to  the  spiral  to  B.  S. 

<•!  =  deflection  angle  at  B.  M.  C.  from  tangent 
to  the  spiral  to  any  point  on  the  spiral. 

«  =  deflection  angle  from  tangent  at  any  point 
on  spiral  to  B.  M.  C. 

A  =  total  angle  in  spiral  at  E  =  D  E  C.  (Fig. 
2-) 

A,  =  angle  in  first  portion  of  spiral  from  B.  S. 
to  any  point  on  spiral,  as  from  A  to  B  at  G  = 
D  G  B. 

Ai  =  angle  in  second  portion  of  spiral  from 
any  point  to  B.  M.  C,  as  from  S  to  C  at  Fi. 

L  —  total  length  of  spiral  in  loo-ft.  stations. 

d  =  distance  from  B.  S.  to  any  point  on  spiral 
in  stations. 

di  —  distance  from  any  point  on  spiral  to  B. 
M.  C.  in  stations. 

c  =  long  chord  from  B.  S.  to  B.  M.  C,  as  A  C. 

X  =  distance  along  tangent  to  any  point  as 
A  H  or  A  D. 

Y  =  oflFset  from  tangent  at  any  point  on  spiral 
as  D  C. 

U  =  first  tangent  of  spiral,  A  E. 

V  —  second  tangent  of  spiral,  E  C. 

t  =  distance  from  B.  S.  to  point  where  main 
curve  produced  is  parallel  to  tangent  as  A  H. 

T  =  distance  from  P.  I.  to  B.  S.  or  E.  S.  as- 
I  A  OT  I  X. 

E  =  distance  from  P.  I.  to  center  of  maia- 
curve. 

M  =  main  curve  angle. 

/  =  total  intersection  angle  between  two  main- 
tangents  ^  Af  +  2  A. 

O  =  oflFset  distance  between  main  tangent  and 
a  tangent  to  main  curve  produced  at  H. 
Formulas. 

When  quantities  are  required  for  any  point  oa 
spiral,  insert  d  for  L  in  equations. 

o  =  0.269  V   (D,'/0)  =  Dt/L. 

D  =  a  d     d  =  D/a. 

A  —  a/6  —  D,/6  L. 

Di  =  a  L     L  —  D,/a. 

I!^  =  y2  a  L*  =1/2  D,L  =  D,'/2a  =  3a  L'. 

^1=  V2  a  d"  =  yi  Dd. 

0-y3^^y6aL'  =  y6DL  = 

D'/6a  =  A  L\ 
<t>  z^  2  9  for  whole  spiral. 
<f,  =  Ad,  (3d  +  2rfO  —   A  dr'  (id/d^  +  2). 
«  =  ^  (/i  (3d  +  dr)  =Ad,'{  3d/di  +  I). 
A,  =  (A  _  A,). 

1'  =  0.2909  a  L'  —  .00000158  a'  V. 
X  =  100  L  —  .000762  a'  V    X  Cor.  =  .000762 

O  =  .0727  aU  —  .0727  £>,  L'  =  ^  Y. 
L  =  3.714  V  ((T/D,)- 

;  =  50L  —  .000127  a'  L'  =  50L  —  %  X  Cor. 
c  =  100 L  —  .00034  o'  L'  (in  feet). 
f/  =  X— KcotA  =  X— FcosA  =  ^L:f 
y,  X  Cor. 

Y  100 


L  +  .000244  a'  L'  = 


sin  A  3 

'/3  L  +  ^  X  Cor. 
T  =z  t  +  (R  +  o)  tan  y2  I. 
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Forests  and  Bun-Olf. 


UNIT  TABLE  FOR  TALBOT'S   SPIRAL.— Continued. 


It  is  a  matter  of  dispute  whether  the  removal 
of  forests  always  affects  the  amount  of  run-off 
from  watersheds,  for  records  of  certain  European 
districts  indicate  that  deforestation  has  not  been 
followed  by  increased  floods  and  erosion  of  the 
soiL  In  examining  the  subject  in  detail,  however, 
it  has  been  observed  repeatedly  that  where;  the 
removal  of  the  forests  has  been  followed  by  agri- 
cultural work  which  opens  up  the  pores  of  the 
soil,  assuming  the  latter  to  be  somewhat  coarse 
grained,  the  run-off  and  soil  erosion  may  not  be 
materially  affected.  This  relation  of  forests  and 
agriculture  to  rim-off  and  soil  erosion  is  pointed 
out  in  an  exhaustive  bulletin  on  the  Potomac 
River  basin  recently  issued  by  the  U.  S.  Geologi- 
cal Survey,  from  which  the  following  notes  are 
taken. 

If  the  rain-fall  is  all  absorbed,  as  by  a  coarse, 
sandy  soil,  there  is  no  run-off  and  no  erosion.  As 
the  soil  becomes  finer  in  texture,  more  compact, 
and  correspondingly  less  pervious,  the  rain  is  not 
absorbed  as  fast  as  it  falls.  The  impact  of  the 
raindrops  loosens  the  fine  particles  of  soil,  and 
unless  absorption  takes  place  the  drops  gather  into 
small  streams  and  rivulets,  transporting  with 
them,  by  a  system  of  natural  elutriation,  the  finest 
particles  of  soil  and  leaving  behind  the  larger  and 
heavier  grains.  At  first  this  is  entirely  due  to  the 
hydraulic  action  of  the  impinging  raindrops,  but 
no  sooner  do  the  rivulets  gather  power,  either  by 
the  added  volume  of  water  or  by  increased  gradi- 
ent, than  they  likewise  begin  cutting  loose  and 
transporting  the  soil. 

The  capacity  of  a  stiff  soil  for  water  is  in  prac- 
tice 35  to  50  per  cent,  of  its  volume,  or  for  ordi- 
nary farmed  soils  4  to  5  inches  of  rainfall  to  the 
surface  foot.  In  spite  of  this  capacity,  the  greater 
part  of  a  heavy  shower  will  usually  not  be  ab- 
sorbed. The  coarse  structure  of  a  sandy  soil  per- 
mits the  rainfall  to  be  absorbed  as  rapidly  as  it 
falls.  In  a  clay  soil,  unless  in  a  high  state  of 
tilth,  the  pores  are  smaller  and  there  is  less  open 
cellular  communication  between  them,  and  ab- 
sorption must  largely  take  place  through  cracks, 
worm  holes,  and  root  holes,  and  when  there  are 
few  of  these  absorption  is  largely  retarded  until 
the  air  can  be  expelled.  In  the  extreme  case,  that 
of  a  raw  clay  soil  with  its  surface  puddled  by  a 
previous  heavy  rain,  the  result  is,  as  King  points 
out,  "that  when  a  hea\'y  rain  falls,  the  close  struc- 
ture and  feeble  granulation  result  in  the  surface 
pores  of  the  soil  becoming  so  quickly  closed  that 
the  soil  air  has  little  opportunity  to  escape,  and 
yet  only  so  fast  as  it  does  escape  can  rain  enter 
the  soil,  and  hence  during  heavy  rains  the  water 
accumulates  quickly  and  extensively  upon  the  sur- 
face." 

The  greater  portion  of  the  tilled  soils  of  the 
Potomac  basin,  especially  of  the  lower  part,  are 
of  heavy  type  and  close  texture,  and  the  run-off 
from  them  indicates  failure  to  absorb.  But  were 
they  well  granulated  and  in  good  tilth  they,  as 
well  as  the  more  permeable  sandy  soils,  could 
readily  absorb,  without  undue  accumulation  of 
surface  water,  a  much  heavier  rain  than  com- 
monly falls  at  one  time  on  the  Potomac  basin. 

The  porous  condition  or  granulation  of  a  heavy 
soil  necessary  to  effect  absorption  is  best  pro- 
cured by  the  addition  of  humus. 

There  is  room  for  a  large  storage  of  storm 
water  in  farming  soils,  and  more  rational  farming 
methods  must  ultimately  lead  to  this.  The  effect 
of  such  storage  would  be  reflected  in  a  diminished 
run-off  of  flood  water,  especially  of  heavy  mid- 
summer rains.  Little  of  the  water  thus  accumu- 
lated would  normally  pass  off  as  seepage  to  spring 
and  river  flow.  The  improved  growth  of  the 
crops  would  utilize  such  stored  water,  and  give 
a  more  constant  and  available  amount  of  soil 
moisture. 


L 

D 

e 

<t> 

A 

X 

C 

t 

u&v 

y 

0 

in  100  ft.    and 
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Cor. 

Cor. 

Stations.  Min. 

Min. 

Min. 

Min. 

Minus. 

Minus. 

Minus. 

Plus. 

Ft. 

Ft. 

».93 

»SS-8 

Sl*° 

171.6 

257.4 

0.164 

0.074 

0.027 

0.05s 

7.316 

1.829 

a.  94 

256.4 

86.40 

172.8 

259.2 

0.167 

0.075 

0.028 

0.056 

7.390 

1.848 

a-9S 

a-57.0 

87.00 

174.0 

261.0 

0.170 

0.077 

0.028 

0.057 

7.465 

1.866 

a.96 

a-s7.6 
a-s8.a 

fz-*° 

175.2 

262.8 

0.173 

0.078 

0.039 

0.058 

7.542 

1.886 

l,'l 

88.20 

176.4 

264.6 

0.176 

0.079 

0.029 

0.059 

7.619 

1.905 

a-s8.8 

88.80 

'^it 

266.4 

0.179 

0.080 

0.030 

0.060 

7.696 

1.924 

»99 

2-594 

89.40 

178.8 

268.2 

0.182 

0.081 

0.030 

0.061 

7-773 

1.943 

3.00 

3-00.0 

90.00 

180.0 

370.0 

0.185 

0.083 

0.031 

0.062 

7.850 

1.962 

301 

3-00.6 

90.60 

181. 2 

271.8 

0.188 

0.085 

0.031 

0.063 

7.930 

1.982 

3.0a 

3^)1.2 

91.30 

182.4 

273.6 

0.191 

0.086 

0.032 

0.064 

8.010 

2.002 

3.03 

3-01.8 

91.80 

'?3-5 

275.4 

0.195 

0.087 

0.032 

0.065 

8.090 

2.022 

3.04 

3-02.4 

92.40 

184.8 

377.3 

0.198 

0.088 

0.033 

0.066 

8.170 

2.043 

..05 

3-03.0 

93.00 

186.0 

279.0 

0.201 

0.09b 

0.034 

0.067 

8.250 

2.063 

3.06 

3-03.6 

93.60 

187.3 

380.8 

0.204 

0.092 

0.034 

0.068 

8.332 

2.083 

3.07 

3-04.2 

94-20 

188.4 

282.6 

0.208 

0.094 

0.035 

0.069 

8.41s 

2.104 

3.08 

3-04.8 

94-80 

189.6 

283.8 
286.5 

0.21 1 

0.095 

0.035 

0.070 

8.497 

2.124 

3.09 

3-05-4 

95-50 

I9>.0 

0.215 

0.097 

0.036 

0.073 

8.580 

2.145 

3.10 

3-06.0 

96-10 

193.3 

288.3 

0.218 

0.098 

0.036 

0.073 

8.662 

2.165 

3" 

3-06.6 

96.70 

193.4 

290.1 

0.222 

0.100 

0.037 

0.074 

8.747 

2.187 

3.1a 

307.a 

9730 

194.6 

291.9 

0.225 

O.IOI 

0.037 

0.075 

8.832 

2.208 

3.>3 

3-07.8 

98.00 

196.0 

294.0 

0.229 

0.103 

0.038 

0.076 

8.917 

2.229 

3  •♦ 

3-08.4 

98.60 

197.3 

29C.8 

0.232 

0.104 

0.039 

0.077 

9.002 

2.250 

J.IJ 

3-09.0 

99.20 

198.4 

297.6 

0.236 

0.106 

0.039 

0.079 

9.087 

2.373 

3.16 

309.6 

99.9 

199.8 

299.7 

0.240 

0.108 

0.040 

0.080 

9.175 

2.294 

3-17 

3-10.2 

loo.s 

201.0 

301.5 

0.244 

0.1 10 

0.041 

0.081 

9.263 

2.316 

3.18 

3-10.8 

101. 1 

202.3 

303.3 

0.248 

0.112 

0.041 

0.083 

9. 35' 

2.338 

3. 19 

3-11.4 

101.8 

303.6 

305.4 

0.252 

0.113 

0.042 

0.084 

9-438 

2.379 

3.»o 

3-12.0 

102.4 

204.8 

307.2 

0.255 

0.U5 

0.043 

0.085 

9-526 

2.38a 

3" 

3-12.6 

103.0 

206.0 

309.0 

0.260 

0.1 17 

0.043 

0.087 

9.616 

2.404 

3." 

3-13.2 

•03.7 

207.4 

3it.l 

0.264 

0.119 

0.044 

0.088 

9.706 

2.426 

3'3 

3-13.8 

104.3 

208.6 

3 '2-9 

0.268 

0.121 

0.045 

0.089 

9.797 

2.449 

3.24 

3-'4.4 

105.0 

210.0 

315-0 

0.272 

0.122 

0.045 

0.091 

9.887 

2.472 

3.»S 

3-150 

105.6 

211. 3 

316-8 

0.276 

0.124 

0.046 

0.093 

9.978 

2.494 
3.518 

3.»6 

3-15-6 

106.3 

212.6 

318.9 

0.2«0 

0.126 

0.047 

0.093 

10.071 

3.»7 

3-16. a 

106.9 

213.8 

320.7 

0.285 

0.128 

0.047 

0.095 

10.164 

3.541 

3.a8 

3-16.8 

107.6 

3152 

322.8 

0.289 

0.130 

0.048 

0.096 

10.258 

2.564 

329 

3->7.4 

108.2 

216.4 

324.6 

0.294 

0.132 

0.049 

0.098 

10.351 

2.588 

330 

3-J8.0 

108.9 

217.8 

326.7 

0.298 

0.134 

0.050 

0.099 

10.446 

2. Oil 

3.31 

3-18.6 

109.6 

319.2 

328.8 

0.303 

0.135 

0.051 

0.101 

10.54! 

2.63s 

3.3a 

3.19.3 

110.2 

220.4 

330.6 

0.307 

0.138 

0.051 

0.102 

10.637 

2.659 

3.33 

3-19-8 

1 10.9 

221.8 

332.7 

0.312 

0.140 

0.052 

0.103 

10.734 

2.681 

3.34 

3-20.4 

iti.6 

233.2 

334.8 

0.316 

0.142 

0.053 

0.105 

10.831 

3.708 

3-35 

3-21.0 

iia.a 

224.4 

336.6 

0.321 

.1.144 

0.053 

0.107 

10.928 

2.732 

3.36 

3-21.6 

1 13.0 

226.0 

3390 

0.326 

0.147 

0.054 

0.109 

11.026 

2757 

3-37 

3-22.2 

I13.6 

227.2 

340.8 

0.331 

0.149 

0.055 

O.IIO 

11.125 

2.781 

3.38 

3-22.8 

114.3 

328.4 

342.6 

0.336 

0.151 

0.056 

0.112 

11.224 

2.806 

3.39 

3-23.4 

1 14.9 

329.8 

344.7 

0.341 

0.154 

0.057 

0.H3 

11.324 

2.831 

3.40 

3-240 

115.6 

331.2 

346.8 

0.346 

0.156 

0.058 

0.115 

11.425 

3.856 

3.41 

3-24-6 

116.3 

232.6 

348.9 

0.351 

0.158 

0.059 

O.I  17 

11.628 

3.881 

J-42 

3-252 

1 1 7.0 

234.0 

35'.o 

0.356 

0.160 

0.059 

0.119 

2.907 

3.43 

3-25-8 

1 1 7.6 

235.2 

352.8 

0.363 

0.163 

0.060 

0.I2I 

1 1.729 

2.932 

3-44 

3-26.4 

118.3 

236.6 

354-9 

0.367 

0.165 

0.061 

0.122 

11.833 

2.958 

345 

3-27.0 

119.0 

238.0 

357-0 

0.372 

0.167 

0.062 

0.124 

11.938 

3.984 

3.46 

3-27.6 

1:9.7 

239-4 

3S9-I 

0.378 

0.170 

0.063 

0.126 

12.039 

3.010 

3.47 

3-28.2 

120.4 

340.8 

361-2 

0.383 

0.172 

0.064 

0.128 

12.144 

3.036 

348 

3-28.8 

131. 1 

242.3 

3633 

0.389 

0.175 

0.065 

0.130 

12.249 

3.082 

3-49 

3-29.4 

131.8 

243.6 

3654 

0.394 

0.177 

0.066 

O.I3I 

13.355 

3.089 

3.50 

3-30.0 

122.5 

245.0 

367.5 

0.400 

0.180 

0.067 

0.133 

12.461 

3. 115 

J.5« 

3-30.6 

123.2 

346.4 

369.6 

0.406 

0.183 

0.068 

0.135 

12.567 

3.142 
3.169 

3.S» 

3-31.2 

•239 

247.8 

371.7 

0.412 

0.185 
0.188 

0.069 

0.137 

12.676 

.    3-53 

3-31.8 

124.6 

349.2 

373.8 

0.418 

0.070 

0.139 

12.784 

3.196 

3.54 

3-32.4 

125.3 

250.6 

375.9 

0.423 

0.190 

0.071 

O.I4I 

12.893 

3.223 

3.55 

3-33-0 

126.0 

353.0 

378.0 

0.429 

0.193 

0.072 

0.143 

13.002 

3.251 

3.56 

3-33-6 

126.7 

2534 

380.1 

.0436 

0.196 

0.073 

0.145 

13.112 

3.278 

*'2 

3-34-2 

127.4 

254.8 

382.2 

0.442 

0.199 

6.074 

0.147 

13.225 

3.306 

3.58 

3-34.8 

128.2 

256.4 

384.6 

0.448 

0.202 

0.075 

0.149 

'3. 334 

3.333 

3.59 

3-35.4 

138.9 

257.8 

386.7 

0.454 

0.204 

0.076 

0.15  I 

13.446 

3.361 

3.60 

3-36.0 

129.6 

259.3     . 

388.8 

0.460 

0.207 

0.077 

0.153 

13.558 

3.389 

,.6. 

3-36.6 

«30.3 

260.6 

390.9 

0.467 

0.210 

0.078 

0.156 

13.672 

3.418 

3.6a 

3-37.2 

131.0 

262.0 

393.0 

0.474 

0.213 

0.079 

0.158 

13.785 

3446 

3-63 

3-37.8 

13'.8 

363.6 

395.4 

0.480 

0.216 

0.080 

0.160 

13.909 

3.477 

3-«4 

3-38.4 

132.5 

365.0 

397.5 

0.487 

0.219 

0.081 

0.162 

14.015 

3.504 

^•5? 

3-39-0 

•33-2 

366.3 

399.6 

0.493 

0.222 

0.082 

0.164 

14.132 

3.533 

3.66 

3-39-6 

134-0 

268.0 

402.0 

0.500 

0.225 

0.083 

0.167 

14.248 

3.562 

Hi 

3-40-2 

134-7 

269.4 

404.1 

0.507 

0.229 

0.084 

0.169 

14.366 

3591 

3.68 

3-40.8 

"35-4 

270.8 

406.2 

0.514 

0.232 

0.086 

0.171 

14.483 

3.621 

3.69 

3-41.4 

136.3 

272.4 

408.6 

0.521 

0.235 

0.087 

0.174 

14.602 

3.650 

3.70 

3-42.0 

136.9 

273-8 

410.7 

0.528 

0.338 

0.088 

0.176 

14.720 

■  3.680 

371 

3-42.6 

137.6 

*75-2 

412.8 

0.53s 

0.241 

0.089 

0.178 

14.840 

3. 710 

3.7* 

3-43-2 

138.4 

276.8 

415.2 

0.543 

0.244 

0.090 

0.181 

14.960 

3.740 

3-73 

3-43-8 

139-1 

278.2 

417.3 

0.550 

0.247 

0.092 

0.183 

15.081 

3.770 

3.74 

3-44.4 

139-9 

379.8 

419.7 

0.557 

0.251 

0.093 

0.186 

15.202 

3.800 

3.75 

3-45-0 

140.6 

281.2 

421.8 

0.564 

0.254 

0.094 

0.188 

15.324 

3.831 

376 

3-45.6 

141.4 

282.8 

424.2 

0.572 

0.257 

0.096 

0.191 

15.446 

3.86t 

3.77 

3-46.2 

1 42. 1 

284.2 

426.3 

0.580 

0.261 

0.097 

0.193 

■  5.570 

3.892 

3.78 

3-46.8 

142.9 

285.8 

428.7 

0.588 

0.265 

0.098 

0.196 

15.695 

3924 

3-79 

3-474 

143.6 

287.2 

430.8 

0.596 

0.268 

0.099 

0.199 

15.819 

3. 955 

3.80 

3-48.0 

144.4 

288.8 

433.2 

0.604 

0.271 

O.IOO 

0.201 

15.944 

3.986 

3.8. 

3-48.6 

145.2 

290.4 

435.6 

0.612 

0.275 

0.102 

0.204 

16,071 

4.018 

3.8a 

3-49.2 

145.9 

291.8 

437.7 

0.620 

0.279 

0.103 

0.207 

16.197 

4.049 

3.83 

3-49.8 

146.7 

293.4 

440.1 

0.628 

0.283 

0.105 

0.209 

16.324 

4.081 

3.84 

3-50.4 

147-5 

295.0 

442.5 

0.636 

0.286 

0.106 

0.212 

16.453 

4.I13 

Hi 

3-510 

148.3 

296.4 

444.6 

0.644 

0.290 

0.107 

0.215 

16.58. 

4.145 
4.178 

J.86 

3-5'.6 

149-0 

398.0 

4470 

0.653 

0.294 

0.109 

0.217 

16.711 

3.87 

3-52.2 

149-8 

299.6 

449.4 

0.661 

0.297 

O.IIO 

0.220 

16.840 

4.210 

3.88 

3-52.8 

150-5 

30:. 0 

451.5 

0.670 

0.301 

0.112 

0.223 

16.971 

4.243 

,.89 

3-53.4 

»5I-3 

302.6 

453.9 

0.678 

0.305 

0.113 

0.226 

17.103 

4.276 

3.90 

3-54.0 

153.1 

304.3 

456.3 

a.687 

0.309 

0.115 

0.229 

17.234 

4.308 

• 

3.91 

3-54.6 

152.9 

305.8 

458.7 

0.696 

0.314 

O.I  16 

0.232 

17.367 

4.342 

3.9a 

3-55-2 

•53-7 

307.4 

461.1 

0.705 

0.318 

0.117 

0.23s 

17.500 

4.375 

3.93 

3-55-8 

154-4 

308.8 

463.2 

0.714 

0.322 

O.II9 

0.238 

17.634 

4.408 

3.94 

3-56.4 

155-2 

3'0.4 

465.6 

0.723 

0.326 

0.120 

0.241 

17.769 

4.442 

3.95 

3-57.0 

156.0 

3I3.0 

468.0 

0.732 

0.330 

0.122 

0.244 

17.904 

4.476 

J.96 

3-57.6 

156.8 

3>3.6 

470.4 

0.742 

0.334 

0.123 

0.247 

18.041 

4-510 

397 

3-58.2 

157.6 

315.2 

472.8 

0.751 

0.338 

0.125 

0.251 

18.178 

4.544 

3.98 

3-58.8 

158.4 

316.8 

475.2 

0.760 

0.342 

0.127 

0.253 

i8.3'5 

4.579 

3.»9 

359.4 

159.2 

318.4 

477-6 

0.770 

0.346 

0.128 

0.257 

18.453 

H'i 

4.00 

4-00.0 

160.0 

320.0 

480.0 

0.780 

0.351 

0.130 

0.260 

18.592 

4.648 

Any  additional  storage,  either  transient,  tending 
to  prolong  or  distribute  a  flood  crest,  or  deep 
seated,  tending  to  increase  the  amount  of  the  dry- 
season  flow,  can  be  secured  only  in  the  forest  soil. 
Storage  in  forest  soil,  except  in  sandy  phases, 
takes  place  very  largely  through  the  medium  of 
humus.  The  amount  of  water  whi^h  is  actuallj 
retained  by  a  thip  humus  is  small,  in  fact,  a  thin 
humus  is  usually  far  more  litter  than  humus  and 
has  a  very  low  retentive  capacity ;  but  the  chief 


function  of  humus,  except  where  it  has  accumu- 
lated to  a  great  depth,  are  (i)  to  maintain  the 
volume  and  depth  of  the  soil  by  preventing  ero- 
sion; (2)  to  secure  the  porosity  of  the  soil;  (3) 
to  promote  the  absorption  of  rainfall  by  the  soil 
in  retarding  the  run-off  of  heavy  showers  until 
the  wafer  can  be  absorbed,  as  the  air  is  gradually 
expelled  from  the  soil ;  (4)  to  act  as  a  mulch  and 
lessen  the  evaporation  of  soil  moisture. 
On  coarse,  deep  sands  of  low  gradient  the  office 
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of  humus  is  at  a  minimum.  There  is  no  surface 
flow  of  storm  water  and  no  soil  transportation; 
evaporation  of  soil  moisture  is  low  both  from  the 
surface  of  the  soil  and  from  transpiration  by  the 
xerophytic  flora,  and,  the  larger  part  of  the  rain- 
fall .passes  as  percolation.  With  an  increase  in  the 
clay  component,  greater  radient,  and  a  decrease 
in  soil  depth,  humus  becomes  more  essential  in 
supplementing  the  water-absorbing  and  water- 
carrying  capacity  of  the  soil,  its  functions  in  this 
respect  attaining  a  maximum  on  heavy,  shallow 
clays  of  mountain  slopes. 
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The  New  Manufacturing  Plant  of  the  George 
N.  Pierce  Co.,  Buffalo,  N.  Y. 

Uy   Howaid  s.   Kaotvltoo. 

One  of  the  latest  industrial  plants  to  be  com- 
pleted m  Buffalo  is  the  new  automobile  manu- 
facturmg  establishment  of  the  George  N  Pierce 
Co.,  located  on  the  site  of  the  Pan-American 
t-xpos.fon  grounds.  The  company  employs 
about  1,600  men,  and  it  has  been  building  the 
well-known  Great  Arrow  car.  The  group  of 
buildmgs    which   comprise    the   plant    are   all    of 


a 


Cross  Section   of  Administration    Building 

Where  the  humus  is  thick,  however,  it  possesses 
a  high  storage  capacity.  While  there  is  some 
doubt  in  regard  to  the  exact  amount  of  water 
humus  is  capable  of  holding,  the  quantity  is  rela- 
tively large.  The  lowest  estimates  by  Ebermayer 
place  it  at  considerably  more  than  its  own  weight, 
and  Wiley's  investigations  of  Florida  mucks  give 
it  about  the  same  capacity,  while  Wollny  places 
It  at  about  four  times  its  weight,  and  Henry's 
laboratory  experiments  tend  to  confirm  Wollny's 
high  limit.  The  capacity  of  humus  must  vary, 
however,  not  only  with  the  state  of  decomposition, 
but  with  its  origin  as  well,  since  the  pore  space  is 
the  final  determinant  of  its  water-bearing  capacity. 
The  undecomposed  litter,  which  covers  the  humus 
and  from  which  humus  is  formed,  does  not  ex- 
hibit the  characters  of  humus  toward  water.  It 
protects  the  humus,  as  humus  does  the  underlying 
soil,  from  excessive  transportation  by  surface 
water  and  in  addition  from  excessive  evaporation, 
acting  as  a  mulch. 

The  accumulation  of  humus  on  forest  soil  de- 
pends, if  it  has  neither  been  disturbed  nor  de- 
stroyed, on  the  kind  of  species  forming  the  forest 
and  to  some  extent  on  the  soil,  the  destruction  of 
humus  proceeding  rapidly  on  loose,  porous  soils, 
which  permit  freer  circulation  of  air  and  afford 
the  condition  best  suited  for  bacteriological  activ- 
ity, and  since  many  species  of  trees,  especially  the 
white  oak  and  chestnut,  have  a  wide  range  of  soil 
adaptability,  their  capacity  to  accumulate  humus  is 
modified  both  by  their  rate  of  growth  on  the  soil 
and  by  the  oxidizing  capacity  of  the  soal  on  which 
they  happen  to  be  growing. 
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acres,  the  lot  being  nearly  rectangular,  997.3  ft 
long  and  655.2  ft.  wide.  There  are  eight  build- 
ings in  the  esublishment  at  present.  At  the  Elm- 
wood  Ave.  entrance  of  the  works,  near  the  centre 
of  the  property,  stands  the  Administration  or 
Welfare  Building,  which  is  about  252  ft  long  by 
70  ft.  wide,  and  three  stories  in  height,  with  a 
barrel-arch  roof.  This  building  is  the  main  en- 
trance to  every  department  of  the  plant  In  the 
basement  are  provided  lockers,  bicycle  and  wash 
rooms  for  the  employees,  and  from  this  basement 
the  main  manufacturing  building  is  reached  by 
underground  passages.  On  the  first  floor  are  lo- 
cated the  administrative  and  general  offices  of 
the  company  with  a  club  room  for  department 
heads.  The  second  floor  is  devoted  to  welfare 
work  and  its  principal  feature  is  a  large  restau- 
rant  for   the   use  of   employees. 

The  unique  feature  of  the  building  is  the  bar- 
rel roof,  carried  by  arches  spaced  30  ft.  on  centres 
at  the  end  spans  and  ao  ft.  for  all  other  spans. 
The  ribs  are  approximately  30  in.  wide  by  26  in. 
deep,  and  are  reinforced  by  nine  lJ4x3J4-in. 
Kahn  bars,  five  in  the  intrados  and  four  in  the 
extrados,  at  the  crown.  Four  l^i-in.  round  rods 
run  between  the  springing  lines  of  the  arches 
imbedded  in  the  second  floor.  The  roof  slabs 
are  made  of  lo-in.  hollow  tile  spaced  16  in.  on 
centres,  with  a  4-in.  concrete  joist  between  each 
row  of  tile.  The  joist  has  a  V^xz-m.  Kahn  bar 
as  reinforcement.  The  first  and  second  floors  are 
of  somewhat  similar  construction. 

Shops.— In  the  rear  of  the  Administration 
Building  are  the  main  shops.  These  are  com- 
posed of  the  Body  Building,  about  40i^xi6o}4 
ft;  the  Manufacturing  Building,  about  327x402^ 
ft.;  the  garage,  139^x55  ft.;  the  Brazing  Build- 
ing. 376^x55  ft,  and  the  power  house,  194^4x55 
ft     There  are  also  a  22x57}^-ft.  dry  kiln,  a  gas 
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The  Bosphorus  Bridge  linking  Europe  to  Asia 
is  a  project  that  Sultan  Abdul  Hamed  has  long 
had  under  consideration.  The  last  bridge  was 
that  built  by  Darius  for  the  use  of  his  army  long 
before  the  Christian  era.  The  plans  for  the  Turk- 
ish bridge  were  accepted  years  ago  and  call  for 
short  suspension  spans  between  a  succession  of 
granite  towers,  of  which  the  foundations  are  now 
being  built. 


reinforced  concrete,  the  engineers  and  architects 
for  the  work  being  Messrs.  Lockwood,  Greene 
&  Co.,  of  Boston,  with  Mr.  Albert  Kahn,  of  De- 
troit as  associate  architect.  The  design^  and 
plans  for  the  reinforced  concrete  work  were  made 
by  the  Trussed  Concrete  Steel  Co.  The  office  or 
so-called  "welfare  building"  was  designed  by  Mr. 
George  Cary,  of  Buffalo. 

Administration  Building. — The  plant  occupies 
part  of  a  lot  of  land  fronting  on  Elmwood  Ave., 
and  is  located  beside  the  New  York  Central  & 
Hudson  River  R.  R.  with  special  siding  facilities 
for  the  receipt  of  materials  and  the  shipment  of 
products.     The  area  of  the  property  is  about  15 


house  26  ft  square,  and  a  motor-testing  build- 
ing, measuring  90^x42^4  ft.  The  last  is  lo- 
cated 374  ft.  from  the  nearest  shop  to  allow  for 
the  extension  of  the  works  to  meet  future  busi- 
ness requirements. 

The  Body  Building  is  two  stories  in  height, 
and  divided  by  brick  firewalls  into  the  various 
storage  and  fitting,  paint  lumber,  filing,  gluing, 
varnishing,  trimming,,  pattern  and  blacksmith 
shops  necessary  in  the  production  of  the  auto- 
mobile body.  The  manufacturing  building  is  one 
story  in  height  and  contains  stores,  tool,  inspec- 
tion, machine  shop,  experimental  and  assembly 
divisions.     The   assembly   department   is   located 
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on  the  side  of  the  building  nearest  the  Body 
Building  and  is  402^^x122  ft  It  is  separated  by 
a  brick  fire  wall  from  the  main  manufacturing 
section.  The  Brazing  Building  includes  in  its 
single  story  brazing  and  tin  shops,  sand  blast, 
case  hardening,  nickel  plating,  chip  and  receiving 
rooms.  The  power  house  has  a  coal  pocket, 
boiler  room,  compressor  and  pump  room,  and  an 
engine  room.  The  side  tracks  have  an  aggregate 
length  of  2,115  ft-,  snd  are  three  in  number. 
One  serves  the  coal  pocket,  and  the  other  two 
ser%-e  the  engine  room,  brazing  building,  and 
garage.  The  total  floor  space  in  the  plant  aggre- 
gates 280,000  sq.  ft.  Ground  was  broken  on 
April  23,  1906.  and  the  last  building  was  turned 
over  to  the  owners  in  November. 

General  Details. — All  supported  floors  and  roofs 
in  the  plant  are  built  of  hollow  tile  and  rein- 
forced concrete  on  the  Kahn  system.  The  beams, 
columns,  footings  and  stairs  are  of  concrete- 
steel.  The  concrete  is  composed  of  one  part 
Portland  cement,  two  of  sand  and  four  of  crushed 
stone.  The  stone  for  footings  was  not  allowed 
to  exceed  2  in.  in  size,  and  for  all  other  work" 
^-in.  standard  hard  burned  tile  grooved  on  all 
sides,  was  used,  and  the  concrete  was  all  machine 
mixed.  The  concrete  was  designed  to  resist  di- 
rect compression  and  shear  up  to  30  lb.  per  square 
inch.  The  minimum  thickness  of  the  concrete 
covering  on  the  steel  at  any  point  is  I  in.  The 
maximum  elastic  limit  allowed  in  the  steel  was 
45.000  lbs.  per  square  inch,  and  the  tensile 
strengfth  of  the  steel  was  specified  at  a  minimum 
of  60,000  lb.  with  20  per  cent,  elongation  in  8 
in.  test  pieces.  The  cold  bending  test  was  180 
degrees.  The  design  of  the  centering  was  planned 
to  enable  the  slab  forms  to  be  removed  first,  and 
then  the  sides  of  the  beams,  leaving  the  bottom 
supports  of  the  beams  and  girders  to  be  removed 
list.  E.xposed  faces  of  beams,  girders  and  col- 
umns were  finished  smooth. 

Floors  were  tested  after  the  centering  had 
been  removed  one  month,  to  twice  the  nominal 


commenced  to  set.  The  foundation  walls  were 
built  of  concrete  mixed  in  the  same  proportions 
as   for  lootings. 

Brickwork  was  employed  in  various  interior 
walls,  all  fire  walls  being  thus  made ;  in  the 
walls  of  buildings,  where  the  spaces  between  col- 
umns are  not  occupied  by  windows ;  for  cer- 
tain footings,  and  in  filling  in  the  gaps  be- 
tween adjacent  windows  and  the  horizontal 
reinforced  concrete  wall  columns.  The  tunnel 
from  the  power  house  to  the   Body  and  Manu- 


are  plastered  with  two  coats  of  cement  mortar. 
The  entire  skylights,  except  the  ends  and 
space  occupied  by  the  sash  are  of  reinforced 
concrete.  The  ends  are  hollow  tile,  and  the 
fronts  have  wood  frames  anchored  to  the  con- 
crete for  securing  the  sash.  The  sashes  are  of 
2}4  in.  cypress  stock,  and  are  glazed  on  the. 
outside  with  ;4  in.  ribbed  glass  in  one  length 
and  on  the  inside  with  clear  glass.  The  con- 
crete work  in  front  and  the  tile  work  at  the 
ends  are  covered  with   16  oz.  copper.     The  roof. 


facturing  Buildings  is  provided  with  walls  and  columns  and  beams  of  monitors  on  the  Black- 
roofs  of  reinforced  concrete,  the  floor  being  plain  smith,  Garage  and  Brazing  Buildings  are  rein- 
concrete.  Window  sills  are  reinforced,  and  in  the  forced  concrete  and  the  monitor  sashes  are  glazed 
floor  of  the  garage  are  built  pits  with  sides  and  with  }4-in.  ribbed  glass.  The  skylights  over  th» 
bottoms  of  cement  concrete.     Cast  iron  sills  are     Testing   Building   and   the   sand   blast    rooms    in 

used    at    all    interior    doorways    in 

brick  and  concrete   walls. 

Of  the  solid  concrete  floors,  those  '["i  ■^/2''f 

of   the   elevator   pit,   horizontal   heat 

flues  and  the  drain  floor  of  the  Body 

Building  are  paved  with  cement  con- 
crete 2  in.  thick,  mixed  as  in  footings. 

Those  in  the  Blacksmith  Shop,  Gar- 


Longitudinal  Section  of  Brazing   Building. 


safe  live  load,  uniformly  distributed  over  the 
pancts.  The  maximum  specified  deflection  al- 
lowed was  l/400th  part  of  the  span,  with  re- 
turn to  normal  position  after  removal  of  the 
load.  The  reinforced  concrete  work  was  de- 
signed for  the  following  unit  stresses :  For 
hooped  or  latticed  columns  of  concrete,  750  lbs. ; 
shearing  stresses  in  concrete  and  adhesion  of 
concrete  to  steel,  30  lbs. ;  beams,  slabs  and  gir- 
der* in  direct  compression,  500  lbs. ;  tensile  stress 
in  steel,  16,000  lbs. ;  compression  in  steel,  12,000 
lbs.  The  tensile  strength  of  the  concrete  was 
not  considered,  and  the  ratio  of  the  moduli  of 
elasticity  of  concrete  and  steel  was  I  :i2. 

Girders  and  beams  were  designed  with  top 
reinforcement  over  the  bearing  to  provide  for 
continuous  girder  action ;  and  the  diameter  of 
columns  was  taken  at  a  minimum  of  one-sixteenth 


Transverse  Section  of  Brazing  Building. 

age  and  Brazing  Building  are  laid  with  a  5  or 
6-in.  base  of  cement  concrete  and  a  i  in.  wearing 
surface  of  Portland  cement  mortar.  The  floor 
of  the  Testing  Building  is  laid  with  a  S'A-'m.  ce- 
ment concrete  base,  with  a  i-in.  Portland  cement 
mortar  wearing  surface.  The  roof  of  the  Body 
Building  is  covered  with  dry  cinders,  with  a  top 
layer  of  i-in.  concrete,  drained  to  sumps  formed 
in  the  latter.  Earth  floors  were  used  in  pipe  pits. 
Water-closet  floors  are  reinforced  concrete  cov- 
ered with  rock  asphalt  Ji  in.  thick.  Tar  concrete 
floors  4  in.  thick  are  used  in  the  first  story  of 
buildings  with  plank  wearing  courses. 

Partitions  in  the  Manufacturing,  Garage  and 
Brazing  Buildings  are  of  metal  and  plaster,  3 
in.  thick,  braced  with  3-in.  channels  running  to 
the  beams,  and  one  side  of  the  studding  is  cov- 
ered with  steel  lath  and  plastered.     Where  hol- 


the  total  height.  Footings  were  built  of  i  :3 :6  low  tile  partitions  are  used,  the  tile  are  laid  in 
concrete,  and  were  laid  in  5  in.  layers,  each  i  :3  cement  mortar,  the  tiles  being  wet.  The 
layer  being  started  before  the  previous  one  had      under  sides  of  all  hollow  tile  floors  rfnd  roofs 


the  Brazing  Building  are  framed  with  heavy 
galvanized  iron  with  condensation  gutters  which 
discharge  on  the  roof.  These  are  glazed  with 
J4-in.  plate  glass  18  in.  wide.  The  backs  of 
all  saw  tooth  skylights  and  roofs  are  covered 
with  five-ply  asphalt  and  slag  roofing. 

Bracing  Building. — The  Brazing  Building  is  de- 
signed with  a  single  row  of  columns,  one  every 
25  ft.  This  is  considered  to  give  the  most  eco 
nomical  arrangement,  because  of  the  wide 
spacing  of  columns  affords  large  unbroken  floor 
areas.  Because  of  the  necessity  of  good  ventila- 
tion this  building  is  built  with  a  monitor  its  en- 
tire length.  Sashes  13  ft.  4  in.  high  on  each  side 
of  the  monitor  give  a  quick  means  of  ventilat- 
ing the  entire  building. 

The  transverse  beams  in  this  building  are 
12x24  in.,  reinforced  with  two  i;4x354  in.  bars 
and  one  54x2-in.  bar.  One  ix3-in.  compression 
bar  is  also  used.  The  top  continuity  bars  over 
the  supports  are  1x3  in.  The  main  horizontal 
girders  are  14x28  in.  reinforced  with  three 
i!4''354  in.  and  two  ^-in.x2-in.  bars.  As  thes'i 
girders  were  not  of  T  section,  it  was  deemed 
necessary  to  put  in  two  1x3  in.  compression  bars 
and  also  a  1x3  in.  continuity  bar  over  all  columns. 
The  transverse  beams  are  supported  alternately 
on  columns  and  by  the  longitudinal  girder.  The 
interior  columns  are  14x14  in.,  reinforced  with 
four  54x2  in.  bars.  The  exterior  columns  are 
16x16  in.,  being  made  that  size  for  architectural 
eflfect.  The  corners  of  all  columns  and  beams 
are  chamfered. 

The  roof  of  this  building  is  constructed  of  4-in. 
tile  16  in.  apart  on  centres,  with  4  in.  concrete 
joists  between  the  tile  courses.  Each  course  is 
reinforced  with  a  5^x1^  in.  Kahn  bar.  One 
inch  of  concrete  is  spread  over  the  tile  in  order 
to  give  a  fastening  for  the  waterproof  roofing. 

Manufacturing  Building. — In  the  Manufactur- 
ing Building  the  columns  are  spaced  25  ft.  apart 
lengthwise  and  2014  ft.  6  in.  crosswise.  The  mini- 
mum headroom  from  the  finished  floor  to  the 
under  side  of  the  beams  is  16^  ft.  The  saw- 
tooth skylight  beams  are  spaced  every  I2'4  ft., 
one  coming  over  every  column  and  one  mid- 
way between  columns,  with  a  4-in.  tile  slab  rein- 
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An   Aisle   in  the  Assembly   Building. 


Manufacturing   and  Anembly   Buildings. 


forced  with  J^xi'/^  in.  bars.  The  inclined  beams 
are  reinforced  with  two  1x3  in.  bars  and  one 
compression  bar,  together  with  the  top  reinforc- 
ing bars.  The  pitch  of  the  roof  is  about  30 
degrees,  while  the  windows  are  inclined  at  an 
angle  of  60  degrees. 

In  order  to  carry  the  large  amount  of  shaft- 
ing and  machinery  in  this  building,  a  system  of 
8-in.  I-beams  is  used,  spaced  8  ft.  4  in.  apart  on 
centres.  A  stiffening  is  run  from  the  roof  io 
the  centre  of  each  I-beam  to  prevent  vibration. 
The  construction  of  the  roof  itself  depends  in  no 
way  upon  these  steel  beams,  which  are  put  in 
only  to  facilitate  hanging  shafting. 

The  main  girders  of  this  building  have  25  ft. 
span  and  are  14x26  in.  reinforced  with  two 
i/4x3j4-in.  and  one  ix3-in.  bars  and  two 
j4-in.x2-in.  compression  bars.  In  all  valleys  of 
the  roof  of  this  building,  concrete  saddles  were 
formed  to  provide  for  the  drainage,  the  down- 
spouts being  approximately  50  ft.  apart.  The 
columns  are  I4xi4-in.,  reinforced  with  four 
54x2-in.  bars. 

This  building  is  at  the  present  time  filled  with 
machine  tools  of  every  description,  most  of  them 
to  be  used  for  turning  out  small  pieces  of  work 
requiring  careful  execution  and  inspection.  The 
employees  prefer  to  work  in  the  interior  of  the 
building  rather  than  at  the  wall  benches,  as  the 
light  is  better  and  more  constant  200  ft.  away 
from  the  walls  than  it  is  next  the  outside  win- 
dows. 

Assembly  Bui!diiig.—The  Assembly  Building 
section  is  divided  in  the  centre  by  a  ro->v  of 
24x24-in.   columns.     Two  3-ton  cranes  travel  the 


full  length  of  the  building,  and  the  single  row 
of  columns  was  arranged  to  give  these  a  large 
area  of  action.  These  are  two  bays  62  ft.  wide 
and  401  ft.  long,  so  the  sawtooth  construction 
was  faced  east,  and  the  62  ft.  span  taken  care 
of  by  a  reinforced  concrete  girder  i6.x84-in.  in 
section. 

The  crane  girders  are  reinforced  concrete 
throughout,  no  steel  beams  of  any  description 
being  used.  The  girders  fastened  to  the  centre 
row  of  columns  span  25  ft.  and  are  12x22  in., 
reinforced  with  ix3-in.  bars,  together  with  a 
compression  bar  and  a  top  reinforcing  bar  at 
every  column.  The  rails  are  fastened  directly 
into  the  concrete,  5^-in.  bolts  being  used,  which 
together  with  iron,  clamps  used  to  hold  the  rail 
in  position,  are  bedded  in  the  concrete.  The 
crane  girders  in  the  sides  of  the  building  are 
12x16  in.,  reinforced  with  two  J^x2  in.  bars  and 
one  ix3-in.  bar,  together  with  one  J^-in.  com- 
pression bar  and  one  }i-m.  top  reinforcing  bar. 
These  girders  are  designed  to  carry  a  S-S-ton 
wheel  load  on  a  lo-ft.  wheel  base.  In  tests  re- 
cently made  a  centre  load  of  28,000  lbs.'  was 
placed  on  one  of  the  beams,  and  a  deflection  of 
a  scant  1/16  in.  resulted. 

The  centre  row  of  columns  in  this  building  are 
24x24  in.,  reinforced  with  four  1x3  in.  Kahn 
bars,  and  four  I'A^sH  i"-  unsheared  Kahn  bars. 
Owing  to  the  necessity  'of  having  proper  clear- 
ance for  the  cranes,  brackets  have  been  provided 
on  these  columns  where  the  crane  girders  ar» 
attached. 

For  all  outside  windows  'A  in.  ribbed  glass 
was  used.    The  lower  and  upper  sashes  are  pro- 


vided with  Taber  fixtures,  which  permit  the  win- 
dows to  swing  out  and  also  to  be  raised  and 
lowered.  About  ten  sashes  are  operated  from  a 
point. 

Body  Building. — The  floors  of  the  Body  Build- 
ing are  designed  to  carry  a  live  load  of  150  lbs. 
|jer  square  foot.  The  roof  is  designed  and  built 
as  strong  as  the  second  floor  so  that  another 
story  can  be  added  at  any  time.  The  pitch  of 
the  roof  is  furnished  by  cinder  fills.  Each  wing 
is  arranged  with  a  row  of  columns  down  the 
centre  longitudinally,  a  column  occurring  every 
25  ft.  The  floor  slab,  which  has  a  span  of  12  It. 
6  in.,  is  composed  of  10  in.  hollow  tile  16  in. 
on  centres  between  4  in.  concrete  joists  reinforced 
with  one  ^AxiYz-in.  bar.  The  cross  beams  carry- 
ing this  floor  are  14x30  in.,  reinforced  with  three 
i^x3-}4-in.  and  two  3J^x2-in.  bars.  One  ix3-in. 
compression  bar  is  also  necessary.  Every  other 
beams  rests  on  the  columns  while  the  beams  be- 
tween the  supported  at  the  centre  of  the  longi- 
tudinal girder.  Longitudinal  girders  are  18x36 
in.,  reinforced  with  five  I%x3j4-'n-  and  two 
J4-in.x2-in.  sheared  bars,  and  three  J4x2-in.  un- 
sheared bars. 

The  centre  row  of  columns  in  each  wing  in 
this  building  are  24x24  in.,  carrying  the  second 
floor,  and  20x20  in.,  carrying  the  roof  or  future 
third  floor.  The  reinforcement  of  the  lower  col- 
umns is  four  i^x3-><4-in.  and  four  J4x2-in.  Kahn 
bars  and  four  ix3-in.  unsheared  bars.  The  col- 
umns above  are  reinforced  with  four  ix3-in. 
sheared  bars  and  four  ix3-in.  unsheared  bars. 

The  footings  for  this  row  of  columns  demon- 
strate  the   elasticity   of   the    application   of   rein- 


First  Floor  of  the  Body  Building. 
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forced  concrete  design.  Figuring  this  footing  as 
caiT>-ing  two  floors  and  the  roof,  a  size  of  I3 
ft  6  in.xi2  ft.  6  iriTx^o  in.  deep,  reinforced  with 
a8— ixj-in,  bars  is  necessary.  The  columns  rest 
directly  on  a  small  cap  3  ft  4  in.  x  3  ft  4  in.  x  18 
in.  thick.  Owing  to  the  way  in  which  the  prop- 
ertj-  previously  had  been  cut  up  by  the 
Pan-American  £.\position,  and  also  because  of 
the  poor  qualitj-  of  the  clay,  it  was  necessary  to 
design  the  footings  of  all  buildings  at  a  very 
low  bearing  value,  averaging  between  3,000  and 
4,000  lbs.  per  square  foot.  In  many  cases,  ow- 
ing to  the  way  in  which  the  ground  was  broken 
np  by  old  foundations,  sewers  and  other  works. 
it  was  necessary  to  make  a  great  many  changes 
in  the  footings.  With  reinforced  concrete  this 
was  very  easy  to  do,  as  bad  portions  of  the 
ground  could  be  arched  over  or  beams  put  in, 
spanning  the  weak  spots.  In  many  cases  the 
outside  curtain  walls  are  not  carried  on  a  foot- 
ing of  their  own,  but  a  reinforced  concrete  sill 
was  put  in,  and  the  walls  carried  on  this.  A 
great  deal  of  time  and  expense  was  saved  in 
this  way,  as  in  some  cases  it  would  have  been 
necessary  to  go  down  lo  or  12  ft.  below  grade 
for  proper  footings. 

In  one  section  of  the  second  floor  it  was 
found  desirable  to  construct  a  slatted  platform 
at  the  same  level  as  the  finished  floor,  so  that 
the  unfinished  bodies  could  be  placed  on  thi.'* 
portion  and  washed  down.  This  was  arranged 
by  dropping  the  concrete  slab  a  little,  making 
it  flush  with  the  ceiling  below  and  building  over 
this  depressed  portion  a  hard  pine  drain  floor. 


roof  to  40  in.  at  the  wall  columns.  The  con- 
struction and  reinforcement  of  the  building  is 
in  the  main  similar  to  that  of  the  Brazing 
Building. 

Power  Plant. — The  power  plant  supplies  the 
different  buildings  with  electricity  for  lighting 
and  motor  operation,  compressed  air,  filtered  city 
water.  Acme  gas,  live  and  exhaust  steam  for 
heating  purposes.  The  coal  pocket  is  located 
on  the  side  of  the  boiler  room  nearest  the  rail- 
road tracks  and  it  is  89  ft.  3  in.  long,  21  ft.  6 
in.  wide  and  30  ft.  9  in.  high.  A  spur  track 
enters  this  pocket  on  a  trestle  at  a  height  of 
13  ft  above  the  floor  and  coal  is  dumped  into 
the  pocket  by  gravity,  whence  it  is  delivered  to 
the  boiler  room  stokers  by  hand.  The  boilers 
are  equipped  with  Jones   underfeed  stokers. 

The  boiler  room  is  89  ft  3  in.  long  by  45  ft. 
wide  and  25  ft.  3  in.  high.     It  contains  at  pres- 


A  special  feature  of  the  coal  pocket  is  the 
provision  therein  of  a  reinforced  concrete  shav- 
ings vault  6  ft  wide,  9  ft.  long  and  22  ft  6  in. 
high  over  all  into  which  shavings  are  discharged 
by  a  l2-in.  pipe  leading  from  the  Body  Build- 
ing -wood  working  division.  The  boiler  nearest 
the  pump  room  is  served  almost  exclusively  with 
these  shavings. 

The  pumps  for  feeding  the  boilers  are  mounted 
in  the  boiler  room  at  the  side  of  the  battery 
nearest  the  engine  room  and  consist  of  two 
6x4x6-in.  horizontal  duplex  units.  Near  the 
pumps  is  mounted  an  Otis  feeder  water  heater. 
A  3-in.  Penberthy  injector  is  also  available  for 
boiler  feed.  The  boiler  room  floor  level  is  3 
ft  3  in.  lower  than  the  engine  and  pump  room 
floors. 

The  pump  room,  between  the  boiler  and  en- 
gine rooms,  is  52  ft  4  in.  long  by  18  ft  wide, 
and  it  contains  at  present  one  1,000  gal.  Knowles 
underwriter  fire  pump  and  two  air  compressors. 
One  of  the  latter  is  a  I2xl6^xi2-in.  Ingersoll- 
Sergeant  machine  and  the  other  a  l4'4xio-in. 
compressor  of  the   same   make. 

The  engine  room,  79  ft.  3  in-  by  52  ft.  4  in., 
contains  space  for  five  units.  Two  200-kw.  sets, 
a  i2S-kw.  and  a  3S-kw.  set  are  now  in  place, 
with  room  for  another  200-kw.  unit  in  the  fu- 
ture. The  engines  were  all  supplied  by  the 
Skinner  Engine  Co.,  of  Erie,  and  the  genera- 
tors are  of  Westinghouse  make.  One  of  the 
200-kw.  generators  is  direct-driven  by  a 
I5x20x20-in.     engine,     tandem     compound     typo; 
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In  many  cases  it  was  necessary  to  suspend 
shafting,  motors  and  machinery  from  the  ceil- 
ings of  this  building,  and  this  was  done  by  cast- 
iron  sockets  supplied  by  the  Trussed  Concrete 
Steel  Company. 

The  Body  Building  is  separated  from  the 
Assembly  Building  by  a  court  40  ft.  wide.  The 
west  end  of  this  court  is  bridged  over  to  fur- 
nish a  working  floor  50  ft  long  by  40  ft.  wide. 
The  beams  carrying  this  floor  are  18x42  in., 
nir  forced  with  five  i%x3J4-in.  and  five  ^^a-m. 
bars.  The  floor  construction  is  the  same  as  in 
the  Body  Building.  For  the  finished  floor  in 
both  buildings  2x3-in.  beveled  sleepers  were  laid 
crosswise  of  the  tile  about  16  ft.  on  centres, 
the  space  between  being  filled  with  cinder  con- 
crete and  %  in.  maple  wearing  surface  nailed 
to  these  sleepers. 

Motor  Testing  Building.— Iht  design  of  the 
Motor  Testing  Building  is  somewhat  similar  to 
that  of  the  Brazing  Building,  with  the  addi- 
tion of  two  light  crane  runways.  It  is  con- 
nected with  the  Assembly  Building  by  a  cov- 
ered trolley  way. 

Garage. — In  the  Garage  Building  no  interior 
columns  arc  allowed,  as  it  is  necessary  to  have 
a  large  unbroken  space  in  which  automobiles 
can  be  easily  moved  around.  The  entire  floor 
is  left  clear.  Large  spans  and  heavy  construc- 
tion resulted.  The  roof  beams  are  16x56  ii>. 
at  the  centre  of  the  building,  sloping  with  the 


ent  two  batteries  of  horizontal  return  tubular 
boilers,  aggregating  four  units,  with  space  for 
a  fifth,  supplied  by  the  Skinner  Engine  Co.,  of 
Erie,  Pa.  Each  boiler  is  84  in.  in  diameter  and 
18  ft  long,  and  contains  104  4-in.  tubes,  with 
Tupper  grates,  84x6o-in.  and  a  6-in.  steam  out- 
let Each  boiler  discharges  into  a  round  breech- 
ing carried  along  the  front  at  the  top  of  the 
drums,  and  increasing  in  diameter  from  30  to 
54  in.  From  the  breeching  the  gases  are  de- 
livered to  a  Green  economizer  mounted  at  the 
end  of  the  boiler  room  parallel  to  the  longitu- 
dinal axes  of  the  boilers,  a  by-pass  connection 
being  provided  from  the  breeching  directly  into 
the  chimney.  The  economizer  is  supported  on 
columns  and  beams  of  reinforced  concrete,  and 
contains  352  4-in.  tubes  10  ft  2j4-in.  long  in- 
stalled in  two  sections. 

The  chimney  is  reinforced  concrete  mounted 
on  a  reinforced  concrete  foundation.  Its  inside 
diameter  is  6  ft  and  its  height  157  ft.  It  was 
built  by  the  Weber  Steel  Concrete  Chimney  Co., 
of  Chicago.  Owing  to  the  fact  that  the  stack 
intersected  a  row  of  beams  in  the  end  of  the 
building,  it  was  necessary  to  carry  cantilever 
beams  to  carry  the  roof  up  to  and  around  the 
chimney.  This  construction  did  away  with  the 
necessity  of  putting  in  small  columns,  and  it 
also  keeps  the  stack  clear  of  the  building  and 
the  column  footings  independent  of  the  stack 
footing. 


the  other  200-kw.  generator  is  direct-connected 
to  a  I9x20-in.  simple  engine,  and  the  125-kw. 
generator  is  run  by  a  15x16  in.  engine.  The 
35-kw.  set  has  a  10x12  in.  engine.  The  two 
large  machines  are  440-vo!t  alterators ;  and  the 
others  are  exciters.  The  switchboard  is  6  ft 
from  the  north  wall,  and  it  is  20  ft.  long.  It 
is  separated  by  a  special  railing  from  the  rest 
of  the  engine  room. 

The  power  house  service  is  supplied  to  the 
different  buildings  through  an  8x8  ft.  concrete 
tunnel  which  leaves  the  engine  room  basement 
near  the  pump  room.  There  are  two  live  steam 
mains  in  the  boiler  room,  each  of  which  in- 
creases from  10  to  12  in.  in  the  run  past  the 
boilers.  At  the  end  nearest  the  pump  room  the 
two  mains  are  cross-connected  by  a  12-in.  pipe 
which  equalizes  the  steam  pressure  in  the  mains 
and  provides  a  flexible  method  of  securing  live 
steam  on  either  side.  One  of  the  mains  passes 
into  the  engine  room,  where  it  delivers  steam 
to  the  engines  by  loops  dropping  down  to  the 
cylinders,  and  the  other  feeds  the.  fire  pump, 
the  two  air  compressors,  and  the  buildings,  via 
the  tunnel.  The  tunnel  line  starts  as  a  lo-in. 
pipe,  decrea'sing  as  the  different  building  branches 
are  taken  from  it.  This  main  line  is  provided 
with  a  valve  so  that  all  apparatus  beyond  the 
fire  pump   may  be   cut  off. 

The  fire  pump  exhaust  is  a  5-in.  line  which 
rises  vertically  to  the  roof  and  terminates   in   a 
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free  exhaust  head.  The  engine  exhaust  is  col- 
lected in  a  basement  main  which  reaches  a  dia- 
meter of  18  in.  at  the  end  of  the  engine  room 
nearest  the  boilers,  and  it  receives  the  7-in.  ex- 
haust of  the  air  compressors  en  route  to  the  feed 
water  heater.  The  heater  is  by-passed  in  the 
usual  manner  with   free  atmospheric  exhaust. 

The  air  inlet  pipes  on  each  compressor  are 
6  and  12  in.  in  diameter,  respectively.  These 
take  air  from  a  12-in.  pipe  which  runs  from  a 
concrete  box  under  the  pump  room  floor  through 
the  roof  to  a  screen  and  hood.  From  the  air 
outlets  of  the  compressors  6  in  lines  are  run  to 
two  receivers  in  the  pump  room,  long  radius 
bends  being  used  on  these  lines.  The  two  re- 
ceivers feed  the  buildings  through  a  6-in.  pipe 
which  runs  through  the  tunnel.  A  5  in.  air 
line  also  is  run  through  the  engine  room  to 
the   Brazing   Building,   the   pipe  being  supported 
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tunnels  beneath  the  floors  upward  through  risers 
mto  the  rooms.  In  some  cases  these  tunnels  are 
6x7  ft.  in  cross  section,  and  all  are  built  of 
remforced  concrete.  An  elaborate  system  of  fire 
fighting  equipment  is  installed,  and  the  Garage 
and  Body  Buildings  are  provided  with  an  auto- 
matic sprinkling  equipment  because  of  the  value 
and  inflammability  of  the  materials  stored  in 
them. 

The  floor  area  of  the  entire  plant,  including 
the  Administration  Building,  is  approximately 
280,000  sq.  ft.  In  the  execution  of  the  contract 
over  1,087  tons  of  steel  and  178,000  sq.  ft  of 
10  and  8-in.  tile  were  used,  together  with  over 
15,000  bbls.  of  Portland  cement.  On  the  com- 
pletion of  the  buildings  several  tests  were  made. 
The  crane  girders  in  the  Assembly  Building 
were  tested  to  twice  the  working  load  and  the 
deflection   at  the   centre   was   less  than    1/16  in. 


Crane   Brackets  on    Inside  and  Wall  Columns. 


Plan  and  Section  of   Piping  Tunnel. 

Poi/tng3trip. 


Roof  Section   of   Manufacturing    Building. 


on  the  engine  room  wall  behind  the  live  steam 
main.  The  fire  pump  water  supply  is  drawn 
from  the  city  mains  through  a  16  in.  connection 
and  12  in.  suction  pipe,  a  blank  flange  for  a 
second  12  in.  outlet  being  provided  for  a  future 
fire  pump  of  the  same  size.  The  fire  pump  dis- 
charges into  an  8  in.  line,  which  connects  with 
the  hydrant  main  serving  the  various  parts  of 
the   factory. 

The  reinforced  concrete  tunnel  connecting  the 
power  house  with  the  various  buildings  carries 
live  steam,  exhaust  steam,  water,  air,  gas  and 
return  pipes  together  with  electric  wires  for 
lighting  and  power  service.  All,  the  wiring  con- 
duits are  carried  on  the  ceiling  of  this  tun- 
nel. Branches  are  taken  off  at  each  building. 
The  top  of  the  tunnel  is  kept  about  2  ft.  below 
the  outside  grade  in  order  to  insure  freedom 
from  frost  in  winter.  At  the  commencement 
of  thi  tunnel  the  sizes  of  these  service  pipes 
are :  Live  steam,  12  in. ;  exhaust  steam,  12  in. ; 
water,  7  in.;  air,  6  in.;  air  to  Brazing  Build- 
ing, 5  in. ;  condensation  return,  8  in. ;  water  to 
Brazing  Building,  6  in. ;  Acme  gas,  4  in. ;  pro- 
ducer gas,  s  in. ;  water  to  motor-testing  build- 
ing, 3  in. 

Heating. — The  method  of  heating  the  build- 
ings was  devised  by  the  Buffalo  Forge  Co.  In 
each  building  a  section  is  partitioned  off  for  a 
stack  of  pipes  through  which  exhaust  steam  is 
tossed.  The  air  is  forced  through  this  heater 
by  an  engine-driven  fan  and  discharged  through 


At  the  Body  Building  a  superimposed  load  of 
250  lbs.  per  square  foot  was  put  over  a  panel, 
with  a  deflection  of  slightly  less  than  1/32  in. 
and  no  permanent   deflection   was   observed. 

The  buildings  were  erected  in  six  months  by 
the  Concrete  Steel  &  Tile  Construction  Co.,  of 
Detroit.  This  was  about  one-third  the  guaran- 
teed time  for  either  mill  construction  or  steel. 
The  mechanical  engineer  for  the  power  house 
was  Mr.  F.  A.  Shoemaker,  of  Buffalo. 


The  Pacific  Building  in  San  Francisco  is  one 
of  the  most  important  reinforced  concrete  struc- 
tures yet  undertaken.  It  is  nine  stories  high, 
exclusive  of  a  mezzanine  floor  and  basement,  and 
covers  an  area  of  145x195  ft.  The  reinforced 
concrete  columns  are  spaced  on  l6-ft.  squares 
each  way.  The  floors  are  ^Yz  in.  thick  and  are 
reinforced  in  each  direction  by  225^-in.  rods  and 
two  sets  of  four  diagonal  rods.  An  interesting 
structural  feature  is  a  spiral  staircase  of  rein- 
forced concrete  and  another  is  a  cantilever  bal- 
cony overhanging  6  ft.  at  the  mezzanine  floor. 
The  concrete  of  the  wainscoting  and  baseboards 
is  colored  and  treated  so  as  to  resemble  Afri- 
can marble.  The  facade  is  faced  with  terra 
cotta  and  glazed  tiles  in  green  and  ibrown  col- 
ors. The  ground  floor  will  be  used  for  stores, 
the  basement  for  a  cafe,  and  each  of  the  eight 
upper  floors  is  laid  out  in  64  offices.  Dean 
reversible  windows  are  used  throughout,  and 
there  are  one  freight  and  six  passenger  elevators. 
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Waters. 
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The  fact  of  underground  water  becoming  pol- 
luted is  too  often  only  discovered  by  a  sudden 
outburst  of  typhoid  fever.  Such  would  prob- 
ably never  be  the  case  were  the  water  sub- 
mitted to  periodical  examination.  This  exam- 
ination should  not  be  limited  to  a  mere  chemical 
analysis,  as  from  our  point  of  view  a  bacterio- 
logical examination  is  the  more  important.  If 
examinations  are  made  systematically,  the  normal 
.  condititon  of  the  water  is  soon  ascertained;  and 
should  at  any  time  an  abnormal  condition  be 
found,  its  cause  can  be  sought  for,  and,  when 
detected,  it  may  admit  of  a  remedy.  This 
remedy  may  possibly  prevent  outbreaks  of^disease 
which  sooner  or  later  would  have  ensued  had 
not  the  defect  been  discovered  and  the  remedy 
applied. 

Unfortunately,  the  cause  of  the  contamination 
is  often  very  difficult  to  find,  and  sometimes  one 
has  to  admit  ■  an  utter  failure  to  discover  it ; 
but  usually  this  is  because  the  water  authority 
will  not  go  to  the  necessary  expense,  or  can- 
not obtain  sanction  from  tenants  or  landlords 
to  carry  out  the  experiments  required.  The 
systematic  examinations  above  referred  to  often 
enable  the  investigator  to  form  some  opinion 
with  reference  to  the  character  of  the  polluting 
matter,  and  its  proximity  to  the  source  of  the 
water.  For  example,  a  certain  well  water  yield- 
ing about  a  million  gallons  per  day  gives  un- 
exceptional chemical  and  bacteriological  results 
save  on  rare  occasions  when  there  is  a  very 
heavy  rainfall.  Within  twenty-four  hours  of  a 
downpour,  the  number  of  bacteria  present  in 
the  water  increases  enormously.  Some  of  these 
are  of  an  objectionable  type ;  but  they  disappear 
again  almost  as  quickly  as  they  appeared.  Chem- 
ically the  wafer  undergoes  a  scarcely  appreciable 
change.  Here  it  is  obvious  that  the  microbes 
do  not  come  from  any  great  distance — in  fact, 
their  source  cannot  be  far  from  the  well.  Their 
nature  indicates  that  they  are  derived  from 
manured  soil;  and  an  examination  of  the  sur- 
rounding area  leaves  little  doubt  as  to  their 
sources.  In  another  instance  certain  objection- 
able bacteria  appeared  in  a  spring  water  sup- 
plying a  small  town ;  but  their  appearance  was 
many  days  after  an  appreciable  rainfall.  An 
examination  of  the  collecting  area  showed  that 
there  were  large  gravel  pits  about  200  yards 
away,  and  that  recently  some  house  refuse  had 
been  tipped  therein.  Experiments  were  carried 
out  which  established  the  connection  between 
this  gravel  pit  and  the  spring;  showing  that  it 
would  be  exceedingly  dangerous  to  allow  house 
refuse  to  be  tipped  therein.  5 

Before  making  experiments  with  chemicals,  a 
careful  survey  of  the  whole  position  must  be 
made.  The  geology  of  the  district  must  be 
studied,  the  depth  and  section  of  the  well 
and  the  length  and  direction  of  any  adits  must 
be  known,  as  the  records  of  the  systematic  anal- 
ysis must  be  considered  and  compared  with  the 
rainfall  and  with  the  height  of  the  water  in 
the  nearest  ponds  or  streams.  Some  informa- 
tion must  be  sought  with  reference  to  the  di- 
rection of  flow  of  the  subterranean  water,  and 
as  to  the  cone  of  depression  caused  by  pump- 
ing. The  position  of  the  outcrop  of  the  water- 
bearing stratum  may  also  require  to  be  known, 
so  that  it  may  be  examined,  if  not  too  far  away 
to  be  possible  source  of  danger.  If  evidence 
can  be  obtained  of  the  presence  of  fissures,  and 
of  their  extent  and  direction,  it  may  prove  of 
the  utmost  value  in  the  investigation.  All  the 
possible  sources  of  pollution  must  then  be  sought 
out  and  considered  in  connection  with  the  knowl- 
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edge  so  ascenained.  This  will  enable  the  in- 
vestigator to  detemiiiR  which  is  most  likely  to 
be  the  cause  of  the  trouble,  and  therefore  the 
one  which  should  first  receive  attention.  If 
such  experiments  as  will  be  described  shortly 
fail  to  show  any  connection  between  this  possible 
source  of  pollution  and  the  spring  or  well,  at- 
tention must  be  directed  to  the  next  most  prob- 
able source,  and  so  on,  until  something  definite 
has  been  determined. 

It  is  not  always  the  well  with  apparently  the 
best  surroundings  that  yields  water  of  most  uni- 
form quality,  nor  the  well  with  doubtful  sur- 
roundings which  yields  water  of  most  varying 
quality.  Take,  as  an  example,  the  well  of  the 
Windsor  Corporation  Waterworks.  It  is  sunk 
in  the  chalk  on  an  island  in  the  Thames— and 
the  character  of  the  Thames  water  is  too  well 
known  to  need  description.  It  would  seem  al- 
most certain  that  this  well  would  be  aflfected 
by  the  river,  and  that  in  times  of  flood  the  water 
would  show  unmistakable  signs  of  being  so  af- 
fected. Such,  however,  is  not  the  case.  Cars- 
ful  chemical  analysis  show  that  there  is  a  de- 
cided difference  in  the  same  saline  constituents 
of  these  waters;  and  the  bacteriological  exam- 
ination fails  to  give  any  indications  of  great 
rises  in  level  of  the  Thames  water.  As  another 
example  of  the  opposite  character,  one  may  men- 
tion a  verj-  deep  well  in  the  new  red  sandstone 
— one  of  a  series  of  four— which  often  shows 
unmistakable  signs  of  contamination  with  surface 
water,  yet  the  surroundings  are  almost  ideal; 
and  a  probable  source  from  which  any  polluting 
matter  can  be  derived  has  not  yet  been   found. 

To  ascertain  whether  a  given  source  of  pollu- 
tion can  affect  a  given  well,  it  is  usual  to  in- 
troduce some  chemical  at  the  point  of  suspicion, 
and  then  to  examine  the  water  at  frequent  in- 
ter\'als  to  ascertain  whether  the  chemical  selected 
can  be  detected  in  it.  For  this  purpose  common 
salt  (sodium  chloride),  a  lithium  salt,  or  a  dye 
named  fluorescein  have  been  employed;  and  re- 
cently the  author  has  used  ammonium  salts, 
since,  in  certain  cases,  it  possesses  advantages 
over  the  others.  Sodium  chloride  is  used  chiefly 
because  it  is  very  cheap,  easily  obtainable,  quite 
innocuous,  and  easily  detected  and  estimated  in 
the  water.  As  all  waters  contain  chlorides,  tha 
normal  chloride  must  be  first  ascertained,  then 
any  subsequent  increase  during  the  experiment 
may  be  attributed  to  the  salt  used.  Slight  vari- 
ations are  often  observed  in  water  from  the 
same  well.  Consequently  enough  salt  must  be 
added  to  produce  a  more  marked  effect  than  any 
recorded  in  the  normal  water.  The  quantity 
must  be  at  least  equal  to  one  grain  of  salt  per 
gallon  (=0.6  grains  CI.).  Should  it  prove  neces- 
sary to  add  this  amount  to  a  large  quantity  of 
water,  the  weight  of  salt  used  must  be  con- 
siderable. For  example,  it  may  be  necessary  to 
add  sufficient  salt  to  materially  increase  the 
chlorine  content  of  a  million  gallons  of  water. 
To  do  this  would  require  1,000,000  grains,  or 
I4jlb.  of  salt— an  amount  which  can  easily  be 
handled  and  readily  dissolved  and  passed  info 
the  soil.  If,  however,  it  is  estimated  that  at 
least  ioo,ooo,ooo<  gallons  of  water  will  have  to 
be  affected,  then  six  to  seven  tons  of  salt  must 
be  used— an  unwieldy  quantity,  difficult  to  deal 
with.  Where  anything  like  this  vplume  of  water 
has  to  be  considered,  a  substitute  for  salt  would 
now  be  used. 

One  of  the  best  examples  of  the  use  of  salt 
is  recorded  in  connection  with  an  outbreak  of 
typhoid  fever  at  New  Herrington,  Durham,  in 
1889.  The  well,  when  inspected,  was  found  to 
receive  water  from  various  fissures;  and  one  at 
a  depth  of  45  ft.  from  the  surface  came  under 
suspicion,  since  the  water  therefrom  contained 
more  chlorides  than  the  water  entering  else- 
where.    From  a  study  of  the  dip  of  the  strata 


and  direction  of  the  fissures,  it  was  surmised 
that  there  might  be  a  connection  with  a  farm- 
yard about  three-quarters  of  a  mile  away,  since 
the  sewage  from  this  farm  disappeared  down 
a  fissure  and  was  no  more  seen.  Two  ex- 
periments were  made;  two  tons  of  salt  being 
used  in  the  first  and  five  tons  in  the  second. 
This  was  washed  into  the  fissure  with  an  enor- 
mous volume  of  water.  On  the  following  d.-iy 
the  •  chlorine  in  the  water  in  the  fissure  in- 
ceased  from  four  to  six  grains  per  gallon — its  or- 
dinary limits  of  variation — to  15  grains  per  gal- 
lon ;  and  in  six  days  it  reached  a  maximum  of  24 
grains.  A  few  days  later  it  fell  to  the  normal 
amounc. 

Another  example  quite  as  conclusive,  but  in 
which  a  much  smaller  quantity  of  salt  was  used, 
may  also  be  quoted.  The  bacillus  coli  was  fre- 
quently found  in  a  public  supply  derived  from 
a  spring  in  the  mountain  limestone.  The  chem- 
ical analysis  of  the  water  gave  uniformly  good 
results,  and  the  chlorine  was  constant  at  1.6 
grains  per  gallon.  This  low  chlorine  figure,  and 
its  constancy,  did  not  indicate  direct  pollution 
with  sewage ;  and  a  careful  survey  of  the  neigh- 
borhood led  to  the  suspicion  that  the  jwUut- 
ing  matter  entered  at  a  fissure  in  some  marshy 
ground  about  half  a  mile  away.  The  soil  round 
this  fissure  swarmed  with  the  bacilltn  coli  and 
similar  organisms,  probably  derived  from  a  farm-' 
yard  a  little  distance  above.  A  little  fluorescein 
was  placed  in  the  water  which  could  be  seen 
in  this  fissure;  and  it  disappeared  so  quickly  that 
it  was  obvious  that  there  was  a  rapid  flow  of 
water.  It  was  considered  too  risky  to  put  a 
large  quantity  of  coloring  matter  in.  Conse- 
quently, at  10.30  o'clock  on  a  Wednesday  morn- 
ing, half  a  ton  of  salt  was  shovelled  in,  and 
samples  of  water  were  collected  at  frequent  in- 
tervals from  the  spring.  The  results  were  as 
follows : — 

Grains  of   Chlorine  per   Imperi.\l  Gallon   in  the 
Spring  Water. 

Wednesday.  Thursday.       Friday. 

9.00  a.  m —  —  1.6 

9.30    "      —  1,6  — 

10.30    "      1.6  1.6  — 

11.30     "      t.6  1.6  — 

ia.30  p.m 1.6  —  1.6 

1.30     "      1.6  1.6  — 

3.30     "      1.6  —  — 

3.30     "      1.6  a.  I  1.6 

4.30     "      a.o  —  — 

5.30     "      3.0  a.i  1.6 

Pumping  ceased. 

In  this  case  it  was  obvious  that  the  water  from 
this  fissue  only  entered  when  the  level  of  the 
water  in  the  reservoir  over  the  spring  was  de- 
pressed by  pumping;  and  on  comparing  the 
levels  it  was  found  that  such  must  be  the  case, 
as  when  the  reservoir  was  full  the  water  level 
was  practically  the  same  as  the  level  of  the  water 
in  the   fissure. 

A  salt  of  lithium  has  frequently  been  used 
instead  of  salt.  Exceedingly  minute  quantities 
of  this  can  be  detected  by  means  of  the  spec- 
troscope. A  crude  lithium  sulphate,  which  an- 
swers every  purpose,  can  now  be  purchased  at 
4S.  per  lb.  About  one  part  of  this  salt  in  1.000,000 
of  water  may  be  detected — i  grain  in  14  gallons 
— and  inasmuch  as  lithium  is  not  a  normal  con- 
stituent of  potable  waters,  its  detection  after  the 
use  of  salt  is  positive  proof  of  direct  connec- 
tion between  thei  point  where  the  lithium  has 
been  placed  and  the  source  of  the  water.  Un- 
fortunately, the  detection  of  such  minute  traces 
in  a  considerable  amount  of  deposit  left  by  the 
evaporation  of  the  water  is  very  tedious  and 
troublesome;  and  to  use  any  quantity  of  the 
substance  very  expensive.  For  these  reasons 
lithium  salts  are  now  rarely  employed. 

The  author  has  recently  used  ammonium 
chloride — sal  ammoniac — in  several  investiga- 
tions, with  marked  success.  It  is  very  cheap, 
free  from  color,  perfectly  harmless,  and  the 
ammonia,  even  in  great  dilution,  admits  of  easy 


detection  and  estimation.  When  7  lb.,  costing 
about  3s.  6d.,  is  dissolved  in  a  million  gallons 
of  water,  the  ammonia  can  readily  be  detected. 
Tho  amount  of  ammonia  present  in  all  good 
subsoil  waters  is  too  trifling  to  interfere.  But 
certain  very  deep  wells,  yield  waters  and  many 
polluted  waters  contain  very  varying  quantities 
of  art  -ammonia  salt  might  not  lead  to  definite 
conclusions.  It  must  also  be  remembered  that 
the  salt  must  be  put  directly  into  the  subsoil 
water  or  fissure,  as  if  spread  on  fertile  ground 
a  portion  of  it  might  bo  nitrified  by  tlie  nitri- 
fying organisms  of  the  soil.  Probably,  how- 
ever, in  any  case,  the  amount  nitrified  would 
only  be  an  infinitesimal  portion  of  the  salt  em- 
ployed. On  the  whole,  it  may  be  regarded  as 
much  more  convenient  for  use  than  either  com- 
mon salt  or  salts  of  lithium.  In  one  of  the 
experiments  already  referred  to,  where  objec- 
tionable bacteria  in  a  spring  water  were  traced 
to  the  deposition  of  house  refuse  in  a  gravel 
pit,  ammonium  chloride  was  the  salt  used.  The 
records  of  the  experiments  are  as  under: — 

December  12th. — Four  pounds  of  ammonia 
chloride  placed  in  a  hole  in  the  gravel  pit  and 
water  poured  in  until  the  salt  had  disappeared. 
Samples  of  water  collected  and  examined  daily 
until  January  15th.  On  December  26th  the 
water  contained  a  distinct  trace  of  ammonia ;  on 
no  other  day  during  December  was  ammonia 
discovered. 

On  January  14th  the  ammonia  again  suddenly 
appeared  in  marked  quantity;  but  next  d.ay  no 
trace  could  be  discovered.  The  rainfall  was  as 
under : — 

Uec.   I  a 0.0a  inch 

■3 0.36     " 

14 0.08     " 

■  5 0.19     " 

16 0,30     " 

171023 0.00     ■■ 

24 0.07     " 

35 0.31    (3^   in.  snow) 

a6 0.06  as  snow 

27 0.15 

28 0.13         " 

39 0.00 

30 0.22  snow  and  rain 

Jan.      1 0-35  snow   melted. 

2 0.13 

3  to  s 0.00 

6 o.oi 

7  to  9 0.00 

10 0.30 

II  to  18 0.00 

The  heavy  rains  from  December  13th  to  the 
i6th  apparently  affected  the  spring  water  on  the 
2()th ;  and  the  rain  and  melting  snow  on  Jan- 
uary 1st  and  2nd  also  carried  the  ammonia  from 
the  gravel  pit  to  the  spring,  affecting  it  on  the 
14th.  There  is  no  doubt  that  water  from  the 
gravel  pit  reached  the  spring  in  from  ten  to 
fourteen  days,  after  a  .heavy  rainfall.  Ammonium 
sulphate  would  probably  answer  equally  as  well 
as  the  chloride,  and  as  it  was  manufactured  on 
a  large  scale  for  use  as  an  artificial  manure  it 
is  much  cheaper.  It  may,  however,  contain  large 
traces  of  arsenic,  which  renders  it  necessary  to 
examine  the  sample  before  deciding  to  use  it. 

Another  substance  of  an  entirely  different  char- 
acter, which  is  of  special  importance  in  such  in- 
vestigations as  <he  above,  is  a  coloring  matter 
called  fluorescein.  Many  of  the  aniline  dyes 
possess  enormous  colorific  power ;  but  most 
of  them,  when  in  very  dilute  solution,  are 
colorised  by  filtration  through  soil,  and  others 
are  too  expensive  or  are  objectionable  in  other 
respects.  Fluorescein  appears  to  be  unaffected 
by  passage  through  chalk,  sand,  surface  soil,  &c., 
and  when  dissolved  in  water  by  aid  of  an  equal 
weight  of  caustic  soda  it  can  be  easily  detected 
by  its  fluorescence  when  the  dilution  is  i  in  100 
millions.  Under  very  favorable  conditions  i 
in  200  millions  may  be  detected.  In  other  words, 
I  lb.  of  fluorescein  will  distinctly  color  to  million 
gallons  of  water.  As  the  demand  for  this  sub- 
stance has  increased,  the  price  has  gone  down, 
until  it  can  now  be  purchased  at  7s.  6d.  psr 
lb.  in  quantities  of  10  lb.  and  upwards    The  rel- 
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ative  coit  of  these  various  substances  used  in 
sufficient  quantity  to  affect  one  million  gallons 
of  water  would  be  fluorescein ;  pd. ;  common  salt 
2S. ;  ammonium  chloride,  3s.  6d. ;  and  lithium 
sulphate,  40s.  Fluorescein  is,  therefore,  much  the 
cheapest ;  it  is  the  easiest  to  apply,  and  far  the 
easiest  to  detect.  There  is  only  one  possible  ob- 
jection to  it,  and  that  is  that,  if  used  incau- 
tiously, it  may  so  colour  the  whole  of  a  water 
supply  as  to  cause  alarm  on  the  part  of  the  con- 
sumers. For  this  reason  it  is  in  nlost  cases 
preferable  to  use  salt  or  ammonia  chloride  in  the 
first  instance;  and  if,  when  used  in  moderate 
quantities,  these  give  no  definite  results,  to  em- 
ploy fluorescein.  This  dye  has  been  largely 
used  for  tinting  underground  streams  to  trace 
their  course,  and  to  a  certain  extent  for  deter- 
mining the  direction  and  rate  of  flow  of  sub- 
soil water,  and  one  case  is  recorded  where  it  un- 
expectedly made  its  appearance  in  a  public  water 
supply,  and  caused  considerable  astonish- 
ment and  some  alarm.  More  recently  it  has 
been  applied  for  the  special  purposes  dealt  with 
in  this  paper,  and  some  recent  experiments  car- 
ried out  on  a. somewhat  large  scale  near  Cam- 
bridge may  be  cited  as  examples. 

In  1905  a  series  of  cases  of  typhoid  fever  oc- 
curred at  the  County  Asylum  near  Cambridge, 
and  the  Local  Government  Board  instructed  Dr. 
Monckton  Copeman  to  investigate  it,  and  more 
especially  to  report  with  reference  to  the  risk 
of  pollution  of  underground  water  supplies  by 
the  sewage  of  the  asylum.  A  detailed  descrip- 
tion of  the  geology  of  the  district  is  given  in  Dr. 
Copeman's  report.  The  asylum  sewage  was  dis- 
posed of  by  a  crude  system  of  broad  irrigation 
on  land,  which  consists  of  a  thin  layer  of  loamy 
soil  covering  the  chalk.  The  well  supplying  the 
asylum  is  about  60  ft.  deep,  and  some  1200  ft. 
to  the  west  of  that  portion  of  the  irrigation 
area  selected  for  experiment,  and  about  2500  ft. 
east  from  a  well,  70  ft.  deep,  which  furnishes 
the  chief  supply  to  the  city  of  Cambridge.'  A 
hole  was  dug  to  the  chalk  on  the  irrigation  area 
and  o.s  kilos,  of  fluorescein  dissolved  by  aid  of 
caustic  soda  was  washed  into  the  chalk  and 
samples  of  water  from  pits  and  wells  around 
afterwards  collected  for  exatnination.  The  re- 
sullts  not  being  conclusive  a  further  experiment 
was  made,  using  5  lb,  of  fluorescein.  The  ex- 
periment was  started  at  11  a.  m.  on  October 
i8th,  and  at  3  p.  m.  the  color  appeared  in  a 
pit  2CO  ft.  N.  N.  E. ;  at  9  a.  m.  on  the  20th  it 
was  found  in  a  pit  700  ft.  E.  N.  E. ;  at  4.30  p.  m. 
on  the  21st  it  was  seen  in  a  pit  between  the  sew- 
age plot  and  the  pit  in  which  it  was  observed  on' 
the  previous  day ;  on  October  22nd  it  was  found 
in  the  water  of  the  asylum  well ;  and  on  Octo- 
ber 27th  it  was  found  in  the  water  of  the  Ful- 
bourne  well.  It  had  therefore  taken  103  hours 
to  travel  about  1200  ft.  westward,  and  about  nine 
days  to  travel  2500  ft.  to  the  eastward.  The 
wide  diffusion  is  an  interesting  point,  as  the 
wells  both  to  the  east  and  west  were  affected. 
.\t  no  time  previously  had  these  w.iters  come 
under  suspicion,  and  neither  bacteriological  nor 
chemical  analyses  apparently  had  ever  indicated 
contamination.  Dr.  Copeman  therefore  adds : 
"It  do^s  not,  of  course,  necessarily  follow,  be- 
cause the  fluorescein  should  have  proved  capable 
of  detection  at  various  points,  inclusive  of  the 
a.sylum  well,  at  so  great  a  distance  in  ditTeient 
directions  from  the  point  at  which  it  was  in- 
troduced, that  bacteria,  harmful  or  otherwise, 
would  be  equally  capable  of  transmission  for  so 
considerable  a  distance,  but.  nevertheless,  th'" 
results  of  these  experiments  are  decidedly  in- 
structive  and    important." 

The  Asylum  Committee  were  advised  to  make 
some  arrangement  for  dealing  with  their  sewage 
wh'ch  should  remove  all  risk  of  the  effluent 
contaminating  either   of  these  sources  of  water, 


and  the  author  was  requested  to  report  upon  the 
best  method  of  securing  this  desirable  result. 
A  study  of  the  geology  of  the  district  had  led 
him  to  inter  that,  beyond  a  certain  line,  the 
underground  water  would  be  travelling  in  a  di- 
rection away  from  these  wells;  and  to  prove 
this  a  hole  was  bored  on  the  site,  and  2  lb.  of 
fluorescein  dissolved  and  suitably  diluted,  was 
poured  into  the  bore.  It  quickly  disappeard; 
but  although  all  the  pits,  walls,  springs,  &c., 
around  were  watched,  no  trace  of  the  coloring 
matter  was  ever  again  seen.  A  further  experi- 
ment on  a  larger  scale  was  therefore  decided 
upon,  and  carried  out  in  the  following  manner : — 
Two  bore-holes,  30  ft.  deep,  were  made  at  op- 
posite sides  of  the  field  selected.  They  were 
no  yards  apart,  and  both  yielded  water  freely, 
A  trench  was  cut  from  a  point  six  yards  north 
of  the  south  bore  to  a  point  six  yards  south  of 
the  north  bore.  This  trench  was  96  yards  long, 
I  ft.  wide,  and  6  in.  deep.  Water  was  pumped 
from  the  south  bore  at  the  rate  of  25,000  gallons 
per  day ;  but  it  filtered  through  the  trench  so 
rapidly  that  a  pump  had  to  be  placed  in  the 
north  bore.  When  the  second  pump  was  started 
the  whole  of  the  trench  could  be  flooded,  and 
also  a  shorter  trench  cut  at  right  angles  and 
communicating  with  it.  Pumping  was  kept  up 
for  three  days  to  thoroughly  saturate  the  ground 
before  the  fluorescein  experiment  was  commenced 
on  March  8th.  A  tub  was  mounted  at  each  end 
of  the  long  trench ;  and  in  each  was  placed  i  lb 
of  the  dye.  While  pumping  was  continued  the 
solution  was  allowed  to  dribble  into  the  water 
as  it  entered  the  trench.  The  time  taken  in  run- 
ning in  the  solution  was,  on  an  average,  four 
hours.  Four  pounds  were  put  in  on  the  8th, 
4  lbs.  on  the  9th,  2  lb.  on  the  loth,  and  on  the 
I2th  I  lb.  was  run  directly  into  the  north  bore- 
hole. 

The  amount  of  dye  used  would  have  distinctly 
coloured  about  150  million  gallons  of  water. 
Watch  was  kept  at  seventeen  different  points.. 
At  no  time  did  any  colour  appear  in  the  south 
bore-hole;  but  in  the  north  bore-hole  the  water 
was  tinted  seven  hours  after  the  commencement 
of  the  experiment.  No  trace  of  colour  appeared 
elsewhere  until  nine  days  later,  when  the  water 
in  a  chalk  pit  300  yards  N.  N.  W. ;  on  March 
31st,  the  color  observed  in  a  well  water 
1200  yards  further  N.  N.  W. ;  and  on  April 
7th  it  was  detected  in  the  marsh  water  near 
the  river  Cam,  about  3000  yards  away,  still  in 
the  same  direction.  At  no  other  points  has  any 
trace  of  color  been  detected.  The  second  ex- 
periment, therefore,  not  only  confirmed  the  first 
in  so  far  as  it  showed  that  water  from  this 
locality  did  not  travel  towards  either  of  the 
wells,  but  it  also  proved  that  the  colored  water 
travelled  in  a  definite  direction,  which,  fortunately 
is  quite  away  from  the  sources  of  supply.  The 
depth  of  color  observed  has  never  been  greater 
than  that  produced  by  I  part  of  the  dye  in  130 
million  parts  of  water,  save  at  the  north  bore- 
hole, where  it  was  much  more  deeply  tinted. 

To  do  away  with  any  doubt  as  to  whether 
bacteria  can  be  conveyed  from  any  given  point 
to  a  deep  source  of  water,  it  has  been  sug-. 
gestcd  that  certain  easily  recognized  bacteria 
should  be  introduced  into  the  soil  at  the  point 
where  pollution  is  suspected  to  arise,  and  to 
examine  the  water  repeatedly  for  the  special 
bacteria.  Experiments  of  this  kind  have  been 
recorded,  and  it  has  been  shown  that  bacteria 
can  be  washed  by  very  heavy  rain  through  a 
few  feet  of  soil  into  collecting  trenches  beneath, 
but  they  have  never  been  traced  any  consider- 
able distance.  The  auth9r's  experience  with  this 
test,  using  the  bacillus  prodigiosus,  has  not  led 
him  to  regard  it  with  any  favor,  nor  would  it 
justify  him  in  recommending  it,  though  one  can 
conceive  cases  in  which  such  a  test  would  afford 


information  of  some  value.  Some  time  ago,  the 
author  commenced  a  series  of  experiments  in  a 
brick  channel  about  36  ft.  long,  i  ft.  wide  and 
3  ft.  deep.  A  little  shingle  was  placed  along  the 
bottom,  and  the  trench  was  filled  up  with  fine 
sharp  sand,  such  as  is  used  by  builders.  At 
intervals  of  a  yard  glass  tubes  2  in.  in  d'ameter 
were  inserted  2  ft.  into  the  sand,  and  water 
was  run  in  until  the  water  level  was  about  i  ft. 
from  the  surface.  Water  was  then  allowed  to 
flow  away  slowly  from  the  bottom  of  the  trench 
at  the  opposite  end  to  that  at  which  the  water 
was  being  introduced,  and  a  condition  of  equili- 
brium maintained.  An  emulsion  of  the  bacillus 
prodigiosus  was  then  placed  in  the  tube  nearest 
the  water  inlet,  and  samples  of  water  were  col- 
lected from  the  other  tubes  and  also  from  the 
outlet.  In  every  experiment  the  bacillus  was  de- 
tected in  the  outlet  water  in  a  few  hours,  but 
it  was  never  discovered  in  the  water  in  the 
tubes.  Apparently  the  microbes  were  first  car- 
ried downwards  into  the  .shingly  layer  and  then 
carried  forward  to  the  outlet.  The  results 
merely  showed  that  polluting  matter  on  a  col- 
lecting area  may  pa.ss  downwards,  get  into  a 
stratum  of  greater  porosity,  and  then  travel  a 
considerable   distance. 

Afterwards  the  same  organism  was  used  in 
connection  with  the  gravel  pit  referred  to  in 
the  ammonium-chloride  experiment,  but  the  bacil- 
lus never  showed  itself  in  the  spring  wafer.  As 
there  is  undoubtedly  a  connection  between  this 
gravel  pit  and  the  spring,  as  was  proved  by  the 
ammonium-chloride  test,  possibly  one  might  con- 
clude that  it  was  not  of  such  a  character  as  to 
permit  of  objectionable  bacteria  going  into  the 
spring   water. 

The  difficulty  and  trouble  in  carrying  out  such 
a  test  are  very  great,  and  the  instances  in  which 
it  is  desirable  are  very  few.  Possibly  in  every 
case  a  comparatively  simple  experiment  with 
fluorescein,  together  with  a  series  of  ordinary 
bacteriological  examinations,  would  give  more 
valuable   and    reliable   information. 


Another  Polar  Railway  is  contemplated  by  a 
leading  Russian  engineer  >and  contractor  named 
Knorre,  who  has  recently  received  the  concession 
for  the  Polar-Ural  R.  R.  He  has  been  over  the 
entire  route  and  says  that  it  is  perfectly  prac- 
ticable, with  an  easy  grade  over  the  Ur-il  Moun- 
tains. This  road  is  intended  to  help  the  develop- 
ment of  agricultural  western  Siberia.  It  will  be 
the  outlet  and  inlet  for  the  splendid  water  freight 
routes  of  the  Yenesei  and  Ob  rivers  and  of  the 
Irtish,  the  great  tributary  of  the  Ob.  It  will 
more  than  double  their  importance,  because  it 
will  do  away  with  the  difficult,  dangerous  and 
uncertain  navigation  of  that  part  of  the  .Arctic 
Ocean  called  the  Kara  Sea.  The  railroad  that 
will  now  be  built  will  start  from  Obdorsk  on 
the  Ob  River  at  the  Polar  Circle  and  extend 
northwest  across  the  tundra  to  Bolvansk  Bay, 
the  southern  part  of  Pechora  Bay,  about  266  miles. 
As  compared  with  the  Kara  Sea  route  the  rail- 
road will  shorten  the  distance  between  the  Si- 
berian rivers  and  the  ports  of  western  Europe 
by  about  1,000  miles,  as  by  the  route  now  used 
vessels  have  to  travel  far  north  to  circumvent 
the  Jalmal  Peninsula.  Pechora  Bay  is  open  for 
commerce  more  than  four  months  in  the  year,  and 
the  navigation  season  on  the  great  rivers  of  west- 
ern Siberia  is  still  longer,  while  in  the  great  grain 
region  of  the  southwest  on  the  upper  Ob  and 
the  Irtish  it  is  six  and  a  half  months.  All  the 
large  trade  centres  of  the  southwest,  as  Tobolsk, 
Pavlodar,  Semipalatinsk,  Tomsk  and  Barnaul  arc 
on  the  Ob  and  Irtish  highways  leading  direct  to 
the  railroad,  whence  the  journey  will  be  safe  and 
easy  to  all  the  leading  ports  of  northwest 
Europe. 
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Elimination  of  Grade  Crossings  in  New  York 
Central  Electric  Zone.     . 


The  frequent  train  service  inaugurated  in  con- 
nection with  the  electrical  operation  of  the  New 
York  Central  &  Hudson  River  R.  R.  has  made 
it  necessarj-  for  the  safety  of  the  public  and  the 
efficient  movement  of  the  traffic  that  all  grade 
street  crossings  within  the  Electrical  Zone  in 
New  York  City  be  abolished.  This  is  being  ac- 
complished at  some  points  by  means  of  overhead 
bridges  and  at  others  by  carrying  the  street  un- 
der the  elevated  track.  At  the  High  Bridge  and 
Morris  Heights  stations  the  former  plan  has  been 
adopted.  At  these  stations  the  four  tracks  of 
the  Hudson  division  and  the  two  tracks  of  the 
Putnam  division  occupy  a  strip  on  the  east  side 
of  the  Harlem  River  parallel  to  the  river's  gen- 
eral course  and  150  to  300  ft.  from  the  water's 
edge.  The  tracks  are  a  little  higher  than  the 
wharves  along  the  water  front.  The  station 
buildings   at    High    Bridge   and    Morris    Heights 

have  their  main  street  entrances  on  the  second 
■ 

floor,  which  is  at  the  same  elevation  as  a  steel 
girder  bridge  10  ft.  wide  which  in  each  case  ex- 
tends along  the  front  of  the  station  across  the 
railroad  tracks.  This  bridge  connects  at  its  west 
end  with  an  incline  leading  down  to  the  area 
along  the  water  front  and  at  its  east  end  with 
one  or  the  other  of  the  streets  mentioned  in  the 
title.  In  construction  and  design  the  structures 
over  the  railroad  tracks  afford  no  features  of 
special  interest.  Their  east  approaches  are  formed 


granite  block  pavement  on  a  sand  foundation 
with  a  single  gutter  along  the  sidewalk  curb. 
The  wall  concrete  is  a  1:3 :6  mi.xture  of  Lehigh 
Portland  Cement,  sand  and  gravel  and  the  cop- 
ing concrete  is  a  1 :2 :4  mixture  of  the  same  ma- 
terials. Tongue-and-groove  2-in.  pine  plank 
forms  in  2^^xi6-ft.  units  are  used  and  a  i-in. 
finishing  coat  of  i  :2  cement  mortar  is  applied 
as  the  wall  concrete  is  laid  by  means  of  thin 
sheet-steel  finishing  plates. 
The  wall  footings  are  about  6}4  ft.  below  mean 


Near  the  south  end  of  the  ramp  the  roadway  is 
carried  over  an  old  abandoned  canal,  the  bottom 
of  which  is  above  low  tide,  with  a  plate-girder 
and  reinforced  concrete  bridge.  There  are  three 
42!/i-in.x36-ft.  girders  placed  13  ft.  %  in.  on  cen- 
ters carrying  15-in.  42-lb.  I-beam  floor  beams  on 
about  6-ft.  centers.  The  I3.x6-ft.  panels  thus 
formed  are  covered  with  a  continuous  7-in.  slab  of 
concrete  reinforced  in  a  direction  parallel  to  the 
course  of  the  canal  with  i^-'m.  round  steel  rods 
on   l2-in.  centers  and  in  a   direction  parallel  to 
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Section  of  Steelwork  of   Morris   Heights  Approach. 


Approach  to  Bridge  over  Railroad  Tracks  at  High  Bridge  Station. 


by  earth  fill  between  dry  rubble  masonry  walls. 
The  construction  of  the  west  approach  in  each 
case,  however,  involves  heavy  concrete  work 
which  has  been  handled  by  efficient  methods. 

At  the  Depot  PI.  or  High  Bridge  station  the 
approach  to  the  west  end  of  the  bridge  over  the 
tracks  consist  of  a  straight  ramp  about  525  ft. 
long  which  extends  southward  parallel  to  the 
railroad  track  and  the  bulkhead  line  close  to  the 
former.  This  ramp,  which  is  on  a  4.3  per  cent. 
grade,  consists  of  an  earth  fill  between  plain 
concrete  walls  having  the  maximum  and  mini- 
mum sections  shown  in  an  accompanying  illus- 
tration. The  clear  width  between  the  coping 
courses  is  23  ft.  2^4  in.  Of  this,  s  ft.  along  the 
river  side  is  devoted  to  a  bluestone  flag  side- 
walk and  the  remaining  width  is  occupied  by  a 


high  water  and  rest  on  piles,  20  to  55  ft.  long, 
whose  tops  are  embedded  V/i  ft.  in  the  footing 
concrete.  These  piles  are  placed  in  three  longi- 
tudinal rows  where  the  over-all  height  of  the 
wall  exceeds  about  24  ft.  and  in  two  rows  where 
the  wall  is  lower.  The  spacing  of  the  piles  in 
each  line  varies  from  3  to  4}^  ft.  according  to 
the  weight  supported. 

The  two  walls  have  been  carried  forward  from 
the  lower  toward  the  upper  end  of  the  ramp  in 
S9-ft.  sections,  the  work  alternating  from  one 
wall  to  the  other.  Expansion  joints  are  formed 
with  one  thickness  of  heavy  tar  paper  placed  as 
shown  in  accompanying  sketches.  Wooden  sheet 
piling  is  used  and  two  Cameron  steam  pumps, 
sizes  9  and  11  have  been  employed  to  keep  the 
water  down  while  the  footing  concrete  was  placed. 


the  center  line  of  the  ramp  with  the  same  size 
rods  on  6-in.  centers.  This  canal  formerly  served 
an  entrance  to  a  neighboring  coal  yard,  but  it 
was  abandoned  long  ago. 

Sand  and  gravel  is  delivered  alongside  the  work 
on  lighters  holding  about  600  cu.  yd.  each.  Each 
lighter  is  loaded  with  both  materials,  the  propor- 
tions being  the  same  as  required  for  the  concrete. 
The  boats  are  unloaded  by  shoveling  the  material 
into  l-yd.  buckets  which  are  delivered  to  storage 
piles  near  the  mixer  on  shore  or  to  the  mixer 
itself  by  a  stiff-leg  derrick  placed  at  the  water's 
edge  on  the  north  side  of  the  canal  and  operated 
by  a  Lidgerwood  hoist.  The  i-yd.  Smith  mixer 
is  placed  near  the  derVick  on  a  slightly  elevated 
platform  and  delivers  to  i-yd.  buckets  which  are 
conveyed  to  the  proper  point  along  either  wall  by 
two  cable-ways,  one  over  each  wall.  One  of  these 
cableway  outfits  was  made  by  the  Lidgerwood 
Mfg.  Co.,  New  York  City,  and  the  other  by  W.  A. 
Crook  &  Bros.,  Newark,  N.  J.  The  cableway 
engines  are  mounted  one  on  the  extreme  south 
end  of  each  wall  and  the  guyed  A-frames  form- 
ing the  towers  are  placed  on  the  south  abutment 
of  the  canal  bridge  and  beyond  the  north  line  of 
the  bridge  over  the  railroad  tracks,  as  shown  in 
an  illustration.  Steam  is  supplied  to  the  vari- 
ous engines  and  pumps  by  a  6o-h.-p.  Erie  boiler 
and  a  40-h.-p.  locomotive  boiler  formerly  used  on 
the  New  York  elevated  railroad.  These  boilers 
arc  in  a  shed  about  100  ft.  north  of  the  old  canal 
and  close  to  the  west  wall  of  the  ramp.  The 
cableway  conveyors  arc  being  used  to  deliver  the 
filling  material  which  is  brought  alongside  the 
work  on  scows  and  placed  between  the  walls  be- 
fore the  coping  courses  are  built. 

For  the  convenience  of  the  users  of  the  water 
front  at  the  High  Bridge  station,  pending  the 
completion  of  the  permanent  improvements,  a 
timber  incline  has  been  built  just  outside  the  west 
line  of  the  west  wall  connecting  at  its  upper  end 
with  the  bridge  across  the  track. 

At  the  177th  St.  or  Morris  Heights  station  the 
bridge  over  the  tracks  will  be  extended  westward 
about  141  ft.  by  a  similarly  designed  elevated  steel 
structure  60  ft.  wide,  carried  by  five  longitudinal 
lines  of  latticed  columns  spaced  34  ft.  8  in.  center 
to  center   in  each   line.     The  longitudinal  floor 
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girders  are  spaced  in  general  on  about  5-ft.  cen- 
ters, thus  dividing  the  floor  into  long  panels  about 
5  ft.  wide.  The  9-in.  reinforced  concrete  floor 
carrying  the  35-ft.  roadway,  rests  on  the  longi- 
tudinal girders  and  is  reinforced  with  ^-in.  round 
rods,  those  parallel  to  the  girders  being  on  12-in. 
centers  and  those  perpendicular  to  them  being  on 
6-in.  centers.  A  is-ft.  cement  sidewalk  extends 
along  the  north  side  of  the  bridge  roadway  and 
a  similar  walk  10  ft.  wide  is  on  the  south  side. 
These  sidewalks  and  the  roadway  slope  down- 
ward on  a  4  per  cent,  grade  to  the  extreme  west 
end  of  the  steel  structure  where  they  meet  a  con- 
crete and  earth  fill  incline  U-shaped  in  plan,  as 
shown  in  accompanying  illustrations. 

In  general,  the  concrete  walls  of  this  plant  have 
the  same  sectional  form  as  those  at  High  Bridge 
and  are  built  of  the  same  materials  in  the  same 
proportions.  The  high  tiansverse  wall  at  the 
east  end  of  the  earth  fill,  however,  has  a  much 
heavier  section  than  the  other  walls  since  it  serves 
as   an   abutment   for  the   west  end  of  the   steel 
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In  handling  the  water  encountered  at  Morris 
Heights,  two  Cameron  steam  pumps  of  the  same 
sizes  as  those  at  High  Bridge  were  used.  Steam 
was  supplied  to  the  pumps  and  hoists  by  a  6o-h.-p. 
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Sewage  Disposal  Eesults  at  Berlin,  Ont. 


A  sewage  disposal  plant,  comprising  two  septic 
tanks,  two  storage  tanks,  a  pumping  station  and 
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Plan  of  Approach  at   Morris  Heights  Station. 


structure.     The  pile   supporting  these  walls   are 
20  to   53   ft.   long. 

Sand  and  gravel  is  delivered  at  Morris  Heights 
in  lighters,  as  at  High  Bridge.  During  the  early 
stages  of  the  work  these  were  unloaded  with  i-yd. 
buckets  handled  by  a  small  stiff-leg  manually-op- 
erated derrick.  The  abutment  and  the  center  and 
north  walls  were  constructed  first.  While  this 
work  on  these  was  in  progress,  the  mixer,  a  l- 
yd.  Smith  machine,  was  placed  on  a  slightly  ele- 
vated platform  near  the  middle  point  of  the  cen- 
ter wall  on  its  south  side.  Sand  and  gravel  was 
hauled  from  the  lighters  to  storage  piles  near  the 
mixer  in  dump  wagons  and  the  mixer  was  served 
from  the  storage  pile  by  wheelbarrows.  The  mix- 
er deHvered  to  i-yd.  buckets  which  were  handled 
by  a  stiff-leg  derrick  with  an  8s-ft.  boom,  placed 
between  the  center  and  north  walls  about  80  ft. 
west  of  the  abutment  wall  and  operated  by  a 
Lidgerwood  hoist.  Later  during  the  construction 
of  the  west  and  south  walls  the  mixer  was  placed 
in  the  corner  formed  by  the  south  and  west  walls 
on  an  elevated  platform,  the  small  derrick  was 
replaced  by  one  with  a  70-ft.  boom  operated  by 
a  Lidgerwood  hoist,  and  the  large  derrick  men- 
tioned before  was  mounted  at  the  west  end  of 
the  center  wall  from  which  point  it  could  reach 
the  mixer  and  the  forms  for  the  west  and  south 
wall. 


Olney  &  Warren  boiler  placed  near  the  east  end 
of  the  south  wall.  . 

The  structures  immediately  over  the  railroad 
tracks  were  built  by  the  New  York  Central  & 
Hudson  River  R.  R.,  and  the  approaches  are  be- 
ing constructed  by  the  City  of  New  York.  Mr. 
Josiah  A.  Briggs,  chief  engineer  of  the  Borough 
of  the  Bronx,  New  York  City,  exercises  general 
supervision  over  the  work  which  was  planned  and 
is  being  executed  under  the  immediate  supervi- 
sion of  Mr.  S.  C.  Thompson,  principal  assistant 
engineer  of  highways.  The  approaches  at  High 
Bridge  and  Morris  Heights  are  being  constructed 
under  one  contract,  Mr.  J.  C.  Rogers  being  the 
contractor.  The  constftiction  work  which  is  now 
in  charge  of  Mr.  Chas.  Gartensteig,  assistant  en- 
gineer, was  begun  by  Mr.  R.  H.  Gillespie,  assist- 
ant engineer,  who  resigned  last  May  to  take  up 
other  work.  The  American  Bridge  Co.  will  fab- 
ricate and  erect  the  steel  structure  at  Morris 
Heights. 


Railway  Statistics  from  advance  sheets  of 
"Poor's  Manual"  show  that  the  average  receipts 
per  passenger-mile  in  1906  were  2.01 1  cents, 
as  against  2.028  cents  in  1905.  The  average 
revenue  per  ton-mile  in  1906  was  0.766  cent,  as 
against  0.784  cent  in  1905.  At  the  close  of  the 
year  there  were  222,635  miles  of  railway. 
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14  acres  of  intermittent  sand  filters  in  16  beds 
was  placed  in  operatipn  at  Berlin,  Ont.,  in  1905. 
Since  then  samples  of  sewage  from  various  parts 
of  the  plant  have  analyzed  by  the  chemist  and 
bacteriologist  of  the  provincial  board  of  health 
of  Ontario  from  time  to  time  to  determine  the 
efficiency  of  the  plant.  The  average  results  de- 
termined by  these  tests  are  given  in  the  accom- 
panying table.  From  these  results  it  may  be  seen 
that  the  average  removal  of  albuminoid  ammonia 
from  the  raw  sewage  by  the  septic  tanks  and  fil- 
ters was  91.8  per  cent.,  and  the  average  removal 
of  albuminoid  ammonia  from  the  effluent  of  the 
septic  tanks  was  84.14  per  cent.  On  no  occasion 
was  the  effluent  from  the  filters  putrescible. 

This  sewage  plant  and  the  conditions  govern- 
ing its  design  and  operation  were  fully  described 
in  The  Engineering  Record  for  Dec.  23,  1905. 
Briefly,  the  combined  capacity  of  the  septic  tanks 
and  storage  tanks  is  500,000  gal.,  which  is  approxi- 
mately the  average  daily  sewage  flow.  Of  this 
flow  nearly  200,000  gal.  is  trade  wastes  from  a 
brewery,  a  woolen  factory,  a  gas  works  and  four 
tanneries.  Formerly  these  wastes  rendered  the 
sewage  particularly  difiicult  to  treat,  but  a  series 
of  experiments  conducted  prior  to  the  construc- 
tion of  the  disposal  plant  demonstrated  that  they 
could  be  made  much  less  harmless  by  simple  treat- 
ment of  different  kinds  before  being  turned  into 
the  sewers.  Provisions  have  been  made  for  the 
preliminary  treatment  of  these  wastes  so  that  their 
influence  on  the  activities  of  the  septic  tanks  and 
filter  beds  is  much  reduced. 

The  disposal  plant  was  designed  by  Mr.  Wra. 
Mahlon  Davis,  consulting  engineer,  of  Berlin, 
Ont.,  who  has  supplied  the  data  concerning  the 
results  obtained  by  it. 


A  Turbine  Test  of  a  i,ooo-kw.  AUis-Chalmers 
unit  was  recently  made  at  the  power-house  of 
the  Kokomo,  Marion  &  Western  Traction  Co.  by 
Mr.  Paul  Diserens  of  Purdue  University  and 
representatives  of  the  owners  and  builders.  The 
turbine  was  designed  for  1,000  kw.  at  1,800  r.p.m., 
using  dry  saturated  steam  at  140  lb.  at  the  throttle 
and  28-in.  vacuum  at  30-in.  barometer.  The 
auxiliaries  include  a  motor-driven  exciter,  a 
steam-driven  exciter,  two  small  circulating 
pumps,  and  a  standard  AUis-Chalmers  turbo- 
jet condensing  apparatus.  The  average  load 
during  the  test  was  553.3  kw.  and  the  run  was 
4  hours.  The  steam  pressure  at  the  turbine  throt- 
tle was  136.4  lb.  and  at  the  turbine  inlet  61.9 
lb.  The  vacuum  was  26.59  in-  with  the  barometer 
at  28.98  in.,  equivalent  to  a  vacuum  of  27.66  in. 
with  a  30-in.  barometer.  The  turbine  ran  at 
1,800  r.p.m.  The  water  used  was  55,662  lb., 
the  drip  450.6  lb.  and  the  boiler  leakage  5,344.6 
lb.  The  moisture  in  the  steam  was  2.82  per  cent, 
by  calorimeter.  Dry  steam  supplied  to  the 
turbine  per  hour  12,115  lb.,  and  the  actual  con- 
sumption 21.9  lb.  per  kilowatt-hour,  the  guaran- 
tee at  half  load  being  24  lb.  with  a  28-in.  vacuum. 
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A  Kethod  of  Timneling  High  Railroad  Em- 
bankments for  Culverts. 


A  wooden-box  culvert  and  two  cast-iron  pipes 
which  have  failed  under  high  embankments  of 
sand  on  the  Lake  Superior  &  Ishpening  Ry.  are 
being  replaced  by  reinforced-concrete  culverts 
built  in  tunnels  driven  through  the  embank- 
ments. A  flat-top  reinforced-concrete  culvert, 
190  ft.  long,  4.5  ft.  wide  inside,  4  ft.  high  at  the 
sides  and  with  a  curved  invert,  giving  it  a  clear 
inside  height  of  4.5  ft.  at  the  longitudinal  center 
line,  is  being  built  to  take  the  place  of  a  6o-in, 
cast-iron  pipe  which  failed  under  an  embankment 
65  ft.  high.  .\  concrete  culvert,  284  ft.  long  and 
3x3  ft  in  cross  section  inside,  replaces  a  36-in. 
.  cast-iron  pipe  under  a  9S-ft.  fill,  and  one  150  ft. 
long  and  4x4  ft  in  the  clear  in  cross-section  will 
supersede  the  wooden-box  culvert  which  is  under 
a  sand  fill,  50  ft.  in  height. 

One  of  the  embankments  through  which  these 
culverts  are  being  constructed  was  made  eleven 
years  ago,  when  the  road  was  built  and  the  other 
two,  seven  years  ago,  at  the  time  a  cut-off  from 
the  original  line  was  built.  Their  height  and  the 
material  in  them  precluded  any  possibility  of 
constructing  the  culverts  in  open  cut,  so  a  tunnel 
had  to  be  built  through  each  of  the  embank- 
ments. The  comparatively  small  cross-section  re- 
quired in  these  tunnels,  the  character  of  the  sand 
through  which  they  were  to  be  driven  and  the 
necessity  of  avoiding  settlement  that  would  in- 
terfere with  the  heavy  traffic  on  the  track  carried 
by  the  embankment  necessitated  the  adoption  of 
a  method  of  tunneling  which  would  insure  both 
safety  and  economy. 

The  tunnel  for  the  largest  culvert  is  6x7.5  ft. 
in  the  clear  inside  the  timber  lining,  and  those 
for  the  two  smaller  culverts  are  of  proportionate 
size.  The  method  of  excavating  and  timbering 
the  three  tunnels  is  practically  the  same,  so  one 
description  and  the  accompanying  illustration 
will  suffice  for' all.  The  timbering  consists  of 
framed  bents  of  Norway  pine  or  tamarack  logs, 
at  least  8  in.  in  diameter,  and  3-in.  hard-maple 
planks  for  sheeting  on  the.  sides  and  top.  The 
bents  are  spaced  4  ft.  apart  on  centers,  each 
bent  having  a  bottom  sill,  two  vertical  posts  and 
a  cross  brace  connecting  these  posts  at  the  top, 
these  pieces  all  being  in  8-ft.  lengths.  The  sheet- 
ing is  driven  as  closely  together  as  possible  and 
is  arranged  so  a  double  row  of  it  with  a  space 
between  the  rows,  is  provided  on  both  sides  and 
the  top  at  all  places. 

.After  a  start  has  been  made  in  the  side  of  the 
embankment  by  setting  two  bents  in  their  regular 
positions  and  driving  the  sJieeting,  the  excava- 
tion and  timbering  is  carried  forward  through 
the  balance  of  the  tunnel  by  the  following 
method :  The  face  of  the  excavation  is  closely 
sheeted  with  horizontal  planks  placed  against  the 
front  side  of  the  last  bent  erected  in  order  to  hold 
back  the  fine  sand ;  these  planks  extend  from  the 
bottom  of  the  tunnel  to  the  sheeting  at  the  top 
so  as  to  prevent  the  sand  from  running  into  the 
tunnel  and  undermining  the  embankment.  When 
this  seal  has  been  placed  in  a  manner  that  will 
be  explained,  3-in.  planks  in  9-ft.  lengths  are 
driven  over  the  top  brace  of  the  foremost  bent, 
against  which  the  seal  rests.  These  9-ft.  planks 
are  driven  with  a  slight  inclination  upward  so 
when  they  have  penetrated  until  their  rear  ends 
are  under  the  second  foremost  bent,  their  front 
ends  are  over  the  site  of  the  next  bent  to  be 
placed  and  clear  the  top  brace  of  that  bent  8  in. 
to  I  ft.  The  planks  of  the  seal  across  the  end 
of  the  excavation  are  then  removed  one  at  a 
time,  beginning  at  the  top,  and  as  they  are  taken 
out  the  sand  is  excavated  under  the  roof  sheet- 
ing which  Jias  been  driven  ahead  of  the  fore- 
most bent.    The  planks  forming  the  side  sheeting 


are  driven  one  at  a  time  as  this  excavation 
progresses.  These  side  planks  are  slanted  up- 
ward to  correspond  with  the  slope  of  the  roof 
planks,  and  are  also  pointed  so  they  diverge  out- 
ward from  the  center  line  of  the  tunnel.  They 
are  in  9-ft.  lengths  in  order  to  form  the  double 
row  of  sheeting  on  the  sides,  their  arrangement 
in  regard  to  the  bents  being  tlie  same  as  in  the 
roof  planks.  That  is,  the  rear  end  of  each  plank 
is  against  the  inside  of  the  vertical  post  of  one 
bent ;  midway,  the  plank  is  against  the  outside 
of  the  vertical  post  of  a  second  bent,  and  at  the 
forward  end  is  8  in.  to  i  ft.  clear  of  the  third 
bent,  each  set  of  planks  extending  past  three  ad- 
jacent bents. 

.•\s  the  planks  forming  the  seal  at  the  end  of 
the  tunnel  are  removed,  the  excavation  is  carried 
ahead  to  the  site  of  the  next  bent  to  be  placed, 
the  material  being  shoveled  into  cars,  which  are 
pushed  out  by  hand.     When  necessary,  as  it  usu- 
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from  a  chain ;  the  chain  is  attached  to  the  rear 
one  of  two  pieces  of  2-in.  pipe  placed  across  the 
tunnel  about  3  ft.  apart,  near  the  roof,  and  just 
back  of  the  point  where  work  is  in  progress.  K 
handle  is  attached  on  each  side  of  the  ram  so 
two  men  can  swing  the  latter  back  and  forth  and 
drive  the  plank.  As  the  plank  advances  Uie  ram 
is  moved  forward  to  the  second  pipe.  The  planks 
are  driven  quite  rapidly  and  easily  in  this  man- 
ner. 

Four  or  five  men  work  in  the  tunnel  while  the 
excavation  and  timbering  is  in  progress,  one  man 
frames  the  bents  and  timbering  outside  the  tun- 
nel and  a  foreman  is  in  charge  of  the  work. 
With  this  force  an  average  of  about  4  ft.  of  tun- 
nel is  completed  each  lo-hr.  shift. 

The  construction  of  the  culvert  was  not  started 
until  the  tunnel  had  been  finished.  The  invert  of 
the  culvert  is  18  in.  thick  at  the  sides  and  12  in. 
thick  at  the  middle.     The  sills  of  the  bents  are 
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ally  has  been  in  this  work,  a  seal  for  the  new 
face  is  started  at  the  top  of  the  tunnel  and  carried 
to  the  bottom  of  the  latter  as  the  excavation  pro- 
ceeds, the  planks  being  braced  temporatily 
against  the  bent  already  placed.  After  the  ex- 
cavation has  been  carried  forward  to  the  next 
bent  in  this  manner,  the  side  sheeting  driven  and 
the  new  seal  completed,  the  bent  is  built  up  in 
position.  Filler  blocks  are  placed  meanwhile  be- 
tween the  two  rows  of  sheeting  where  the  latter 
pass  the  bent,  in  order  to  prevent  the  projecting 
part  of  the  outer  planks  from  breaking  when  the 
excavation  advances  further.  The  cycle  of  op- 
erations is  then  repeated  in  this  manner  until  the 
tunnel  has  been  finished. 

The  sheeting  planks  could  scarcely  be  driven 
by  hand  in  the  limited  room  available,  and 
through  the  hard  driving  encountered,  so  a  simple 
battering-ram  device  that  has  been  improvised  for 
driving  them  has  proved  particularly  advantage- 
ous. A  I2xi2-in.  timber,  12  ft.  long,  is  fitted  with 
a  hook  near  the  middle,  by  which  it  can  be  hung 
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imbedded  in  the  concrete  and  two  pieces  of  light 
rails  are  placed  horizontally  between  each  two 
sills  as  reinforcement.  The  top  of  the  culvert  is 
also  reinforced  with  light  rails.  In  construction, 
the  invert  is  built  first  for  a  considerable  length, 
after  which  the  side  walls  and  the  top  are  fin- 
ished at  one  operation.  The  concrete  of  the  sides 
is  extended  back  to  the  outer  row  of  sheeting, 
and  in  order  to  atcomplish  this  the  inner  row, 
which  is  formed  by  the  rear  half  of  each  set  of 
9-ft.  planks,  is  removed  by  cutting  off  the  planks 
just  back  of  the  middle  bent  covered  by  each  set. 
As  the  culvert  is  finished,  back  filling  is  rammed 
between  the  top  of  it  and  the  sides  and  roof  of 
the  tunnel  lining,  so  settlement  of  the  embank- 
ment will  be  prevented  when  the  timbering  de- 
cays, as  it  may  do  eventually. 

The  concrete  materials  are  delivered  along  the 
track  on  the  embankments  in  a  special  form  of 
quick-dumping  car,  so  very  little  delay  is  oc- 
casioned to  train  movements.  A  concrete  mixer  is 
set  up  at  the  mouth  of  the  tunnel,  the  materials 
being  delivered  down  the  side  of  the  embank- 
ment in  chutes  to  storage  piles  at  the  mixer. 

The  cost  of  the  tunneling,  including  all  labor 
charges  and  the  cost  of  timbering,  was  about  $7 
per  foot  for  the  8x8-ft.  tunnel.  Laborers  were 
paid  $2.25  and  the  foreman  $3  a  day.  The  3-in. 
maple  planks  used  for  sheeting  were  rough  heart- 
wood,  costing  $12  a  1,000  ft.  The  timbers  for  the 
bents  were  Norway  pine  or  tamarack  in  logs,  ex- 
cept that  they  were  cut  at  each  end  for  framing. 
The  cost  of  the  concrete  culverts  is  not  available 
at  this  time,  but  is  probably  at  least  no  more  ex- 
pensive than  such  work  done  in  the  open,  as  no 
outer  forms  were  required. 

This  work  is  being  done  under  the,direction  of 
Mr.  R.  C.  Young,  chief  engineer  of  the  Lake  Su- 
perior &  Ishpeming  Ry.,  to  whom  this  journal  is 
indebted  for  the  information  from  which  these 
notes  were  prepared. 
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Book  Notes. 


Every  few  weeks  an  inquiry  reaches  this  jour- 
nal for  information  concerning  plunge  baths,  par- 
ticularly their  heating.  A  little  book  that  an- 
swers these  questions  in  much  detail  has  just 
been  written  under  the  title  of  "Swimming 
Pools"  by  Mr.  John  K.  Allen.  It  describes  their 
construction,  water  supply  and  heating,  and 
gives  detailed  directions  for  the  selection  of  ap- 
paratus for  the  latter  purpose.  A  number  of 
installations  of  different  types  are  illustrated  and 
altogether  the  book  is  a  decidedly  good  one. 
(Chicago,  Domestic  Engineering,  50  cents). 


A  large  number  of  tables  in  regular  use  by  the 
engineering  department  of  the  Trussed  Concrete 
Steel  Co.  have  been  published  with  explanatory 
text  under  the  title  of  "Kahn  System  Standards." 
Although  some  of  the  pages  are  trade  arguments, 
the  volume  is  esentially  a  handbook  of  the  prac- 
tical calculation  and  application  of  reinforced  con- 
crete, of  marked  value  to  those  using  this  system 
of  reinforcement.  The  beam  and  girder'  tables 
are  based  on  the  following  assumptions:  (i) 
A  section  plane  before  bending  remains  plane 
after  bending.  (2)  The  tensile  strength  of  the 
concrete  is  entirely  neglected.  (3)  There  are 
no  initial  strains  in  the  beam.  (4)  All  shearing 
strain  is  provided  against  and  there  is  no  slipping 
between  the  concrete  and  steel.  (5)  The  modulus 
of  elasticity  in  concrete  is  constant.  The  tables 
are  extended  to  include  T-beams  and  also  beams 
in  which  the  design  is  limited  by  the  compression 
of  the  concrete  and  the  full  tensile  strength  of 
the  steel  is  not  developed.  Reinforced  concrete 
floor  slabs  and  the  floors  composed  of  tile  and  re- 
inforced concrete  are  covered  by  the  tables,  and 
there  are  special  beam  tables  of  safe  loads  uni- 
formly distributed  w.hich  are  arranged  like  the 
tables  of  steel  beams  issued  by  rolling  mills.  The 
tables  of  column  strength  relate  to  hooped  and 
unhooped  types,  and  those  relating  to  footings  are 
unusually  extensive.  The  book  also  contains  the 
tables  of  earth,  grain  and  coal  pressures  which 
are  used  by  the  company's  engineers,  a  digest  of 
part  of  the  requirements  of  the  building  codes  of 
New"  York,  Chicago,  Philadelphia,  Boston  and 
San  Francisco,  and  drawings  and  tables  of  stand- 
ard highway  and  railroad  culverts  and  arches.  At 
the  end  there  are  some  excellent  rules  for  con- 
struction and  tables  of  the  amount  of  material 
required  for  mortar  and  concrete  of  different  pro- 
portions. (Detroit,  Trussed  Concrete  Steel  Co., 
$1.50.) 


A  complete  description  of  the  new  water  works 
of  the  Swedish  capital,  written  by  Major  F.  V. 
Hansen,  gives  an  account  of  an  undertaking  con- 
taining many  features  of  design  and  construction 
different  from  those  usually  adopted  in  the  United 
States.  The  title  of  the  book  is  "Stockholm's  Nya 
Vattenledningsverk  vid  Norsborg,"  and  it  is  pub- 
ished  by  K.  L.  Beckman,  of  Stockholm.  The 
supply  is  drawn  partly  from  wells  and  partly 
from  a  large  lake.  The  well  water  is  treated 
to  remove  the  iron  it  contains  and  the  lake  water 
is  filtered,  slow  sand  filters  roofed  over  with 
steel  trusses  and  skylights  being  employed.  There 
is  a  purnping  station  connected  with  the  works, 
a  long  tunnel,  a  covered  reservoir,  inverted  sy- 
phons, a  reinforced  concrete  aqueduct  and  many 
less  important  features  of  interest.  Their  de- 
tails and  cost  are  stated  quite  completely  and  the 
text  is  illustrated  "-with  many  engravings  and 
plates. 
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forced  concrete  reservoirs  and  vats,  underground, 
surface  and  elevated,  for  holding  water,  wine  and 
other  liquids.  So  many  elevated  towers  are  now 
being  considered  that  the  portion  of  the  book 
outlining  the  steps  to  be  taken  in  computing  their 
parts  IS  likely  to  prove  useful  to  a  large  circle 
of  readers.  The  author,  Mr.  Richard  Wucz- 
kowski,  of  Vienna,  also  describes  many  completed 
structures,  a  number  of  them  being  in  the  United 
States.  The  next  division  of  the  book,  by  Mr. 
Fr.  Lorey,  of  Bernburg,  is  a  description  of  the 
design,  construction  and  test  of  reinforced  con- 
crete pipes,  conduits  and  aqueducts,  ranging  in 
size  from  srrtall  sectional  pipe  carried  in  stock 
like  vitrified  clay  sewer  pipe  to  large  ornamental 
aqueduct  bridges.  Mr.  B.  Nast,  of  Frankfort,  con- 
tributes a  short  chapter  on  the  uses  of  reinforced 
concrete  in  mine  shafts,  tunnels  and  large  sub 
ways,  and  Mr.  A.  Nowak,  of  Vienna,  continues 
the  subject,  closing  with  a  description  of  some 
unique  snowsheds  and  avalanche  galleries.  The 
book  is  profusely  illustrated.  (Berlin,  Wilhelm 
Ernst  &  Sohn,  15  marks). 


The  voluminous  paper  on  "Elevating  and  Con 
veying  Machinery  in  Steel  Works  and  Rolling 
Mills,''  read  by  Prof.  G.  Stauber  at  the  annual 
meeting  of  the  Society  of  German  Iron  Masters 
last  May,  has  been  reprinted  in  pamphlet  form 
for  sale  at  4  marks  by  August  Bagel,  Dussel- 
dorf.  The  illustrations  are  profuse  and  cover  a 
great  range  of  machinery,  particularly  heavy  ap- 
paratus like  special  cranes,  machines  for  handling 
ingots  and  the  like. 


A  small  handbook  of  the  principles  governing 
the  design  of  water  power  and  water  supply 
works,  apart  from  machinery  and  reservoir  de- 
tails, has  been  written  by  Mr.  Ferdinand  Schlott- 
hauer  under  the  title  "Ueber  Wasserkraft — und 
Wasser-Versorgungsanlagen."  Its  methods  ar; 
those  well  known  through  the  famous  "Huettc" 
pocket-book  and  the  "Handbuch  der  Ingenieur- 
wissenschaften."  There  is  nothing  particularly 
novel  in  the  contents,  but  it  explains  clearly  the 
steps  to  be  taken  in  designing  small  power  canals, 
weirs,  penstocks,  aqueducts,  syphons,  and  sys- 
tems of  street  mains.  The  engineer  who  is  not 
looking  for  details  of  theory  and  the  design  of 
large  works  where  the  minor  points  are  so  im- 
portant that  the  engineering  work  becomes  com- 
plicated, will  doubtless  find  this  little  book  suffi- 
cient for  his  needs.     (Munich,   R.   Oldenbourg). 


Students  of  mill  architecture  will  find  a  large 
amount  of  valuable  information  on  the  25  plates 
of  details  in  Mr.  H.  W.  Morton's  "Details  of 
Mill  Construction."  This  is  a  quarto  volume  of 
drawings  for  actual  mills  or  sketches  made  from 
measurements  of  existing  structures.  All  the 
text  is  lettered  directly  on  the  plates  with  the 
exception  of  a  few  general  statements  which  the 
author  gives  in  his  preface.  All  drawings  have 
been  endorsed  by  the  Boston  Board  of  Fire 
Underwriters  as  being  in  conformity  with  their 
requirements.  Some  of  the  details  call  for  much 
less  expense  than  others,  so  that  the  reader  has 
quite  a  range  of  choice  in  the  designs  for  the 
same  purpose.  The  sketches  are  useful  to  de- 
signers of  stores,  warehouses,  power  stations  and 
stables  as  well  as  mills.  (Boston,  Bates  &  Guild 
Co.). 


The  second  section  of  the  third  part  of  the 
cyclopedic  "Handbuch  fuer  Eisenbetonbau,"  pub- 
lished under  the  editorial  direction  of  Dr.  F.  von 
Emperger,  is  particularly  useful.  It  opens  with 
an  explanation  of  the  theory  and  design  of  rein- 


Messrs.  Henry  C.  Horstmann  and  Victor  H. 
Tousley  have  written  a  pocket-book  entitled 
"Electrical  Wiring  and  Construction  Tables" 
which  seems  to  be  well  adapted  for  the  use  of 
foremen  on  work.  It  gives  direct  and  alternat- 
ing current  wiring  tables  and  diagrams  and  an 
explanation  of  their  use,  a  chapter  on  methods 
of  obtaining  the  utmost  economy  in  laying  out 
wiring  jobs,  numerous  conduit  diagrams  and  a 
large   amount   of   miscellaneous    information    re- 
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lating  directly  to  wiring.  The  book  is  small 
enough  to  be  carried  readily  in  the  pocket  and 
is  bound  in  limp  leather.  (Chicago,  Frederick  J. 
Drake  &  Co.,  I1.50.) 

The  U.  S.  Forest  Service  of  the  Department 
of  Agriculture  has  recently  published  two  books 
of  general  interest  to  those  who  appreciate  thr 
importance  of  greater  care  in  the  use  and' main- 
tenance of  our  timber  resources.  These  books 
show  how  many  advantages  will  eventually  re- 
sult from  the  system  of  federal  control  over  the 
important  timber  tracts  now  known  as  national 
forests.  Some  people  have  the  idea  that  these 
lands  are  great  restricted  picnic  grounds  into 
which  the  public  may  intrude  only  in  fear  and 
trembling,  prohibited  from  breaking  a  branch  or 
culling  a  posy.  As  a  matter  of  fact,  the  home- 
seeker  can  travel  all  through  a  national  forest, 
pick  out  the  agricultural  land  he  desires,  settle 
there  and  live  for  the  rest  of  his  years  on  this 
tract.  The  policy  of  the  Forest  Service  is  to 
encourage  such  settlement,  for  it  enables  more 
men  to  be  secured  promptly  to  fight  forest  fires, 
prospecting  and  mining  go  on  just  as  before,  and 
uncontrolled  lumbering  alone  is  stopped.  The 
timber  is  not  made  useless,  however,  for  not  only 
is  it  given  away  to  the  home-builder  and  to  the 
prospector,  but  it  is  sold  for  commercial  pur- 
poses as  well,  provided  the  trees  may  be  felled 
at  the  time  without  interfering  with  sound  for- 
estry principles.  All  these  things  are  explained 
in  considerable  detail  in  the  "Use  of  the  Na- 
tional Forests,"  a  well  illustrated  handbook  which 
contains  also  considerable  information  regarding 
the  location,  extent  and  character  of  the  various 
reservations.  The  .reader  who  desires  to  become 
familiar  with  all  the  regulations  issued  by  the 
Department  of  Agriculture  to  govern  forest  rescr- 
vatioif^  will  find  the  complete  text  in  the  "U^e 
Book,"  which  is  an  annotated  collection  of  these 
rules  and  instructions  showing  every  detail  of 
the  conditions  under  which  the  public  may  make 
use  of  the  national  forests. 


The  water,  gas  and  drainage  piping  and  fixtures 
that  are  used  in  buildings  are  governed  generally 
by  the  rules  of  the  local  building  department. 
These  rules  are  necessarily  drawn  up  to  insure 
sanitary  conditions  when  the  job  is  done  with 
the  cheapest  materials  in  the  least  exensive  man- 
ner possible  to  satisfy  a  minimum  hygienic  stand- 
ard. This  grade  of  work  and  materials  is  not 
that  desired  by  most  owners,  and  for  this  rea- 
son it  is  not  possible  for  them  to  rely  on  the 
specifications  of  the  building  department  or  the 
inspection  of  its  employes.  It  is  therefore  de- 
sirable to  have  the  specifications  for  such  work 
prepared  by  somebody  who  is  thoroughly  famil- 
iar with  the  various  grades  of  installations  and 
to  have  the  job  under  constant  competent  inspec- 
tion as  it  progresses.  This  is  likely  to  save  money 
and  future  annoyance  to  the  owner  in  the  long 
run,  and  the  reason  it  has  not  been  done  better 
in  the  past  is  the  fact  that  only  a  sanitary  spec- 
ialist, plumber  or  fitter  really  knows  where  to 
look  for  intentional  or  careless  or  ignorant  mis- 
takes. In  order  to  supply  just  such  information 
Mr.  William  Paul  Gerhard  has  prepared  a  book 
entitled  "The  Superintendence  of  Piping  Instal- 
lations in  Buildings,"  in  which  he  gives  the  re- 
sults of  an  experience  covering  more  than  25 
years  in  planning  and  supervising  such  work. 
The  book  is  prepared  so  as  to  be  equally  useful 
to  architectural  superintendents,  plumbing  and 
health  inspectors,  plumbing  superintendents  and 
the  owners  who  wish  to  assure  themselves  that 
the  sanitary  work  done  on  their  property  is  prop- 
erly executed.  The  book  takes  up  the  superin- 
tendent's responsibilities  in  the  order  in  which 
they  come  to  him,  startmg  with  the  sewer,  gas 
and  water  connections  from  the  street  and  pass- 
ing through   the   rough   work  and  the  setting  of 
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fixtures  to  the  tests  and  the  preparation  of  final 
records '  and  plans.  There  is  a  ver)-  general  need 
for  such  a  bock  and  this  one  answers  the  re- 
uirements  admirably'.  (New  York,  McGraw  Pub- 
lishing Co.,  $1.00). 


The  American  Society  of  Mechanical  Engi- 
neers, 29  West  39th  St.,  \ew  York,  has  reprinted 
the  presidential  address  of  Mr.  F.  W.  Taylor  on 
the  "Art  of  Cutting  Metals,"  and  is  selling  it 
bound  in  cloth  at  $3.  The  demand  for  this  ad- 
dress has  been  very  great,  and  the  number  of 
"Proceedings"  in  which  it  first  appeared  was 
exhausted  directly  after  the  last  annual  meeting. 


The  West  Virginia  Geological  Survey  has  issued 
a  special  report  on  the  topography,  geology  and 
mineral  resources  of  Ohio,  Brooke  and  Hancock 
Counties.  It  is  written  by  Prof.  G.  P.  Grimsley, 
assistant  State  geologist,  and  is  sold  at  $1.50  at 
the  Survey  o£Bce  at  Morgantown. 


The  nature  of  matter  has  been  a  fascinating 
subject  for  the  philosopher  and  physicist,  the 
thinker  and  the  worker  from  the  days  of  Democ- 
ritus  and  Lucretius  down  to  the  present  hour. 
And,  indeed,  it  may  safely  be  said  that  at  no 
time  in  the  history  of  scientific  discovery  was 
greater  activity  displayed  in  the  study  of  prob- 
lems relating  to  the  constitution  of  the  ultimate 
forms  of  matter  than  in  recent  years.  Were  proof 
needed,  it  would  be  afforded  by  every  one  of  the 
230  pages  of  Dr.  Oliver  Lodge's  "Electrons." 
This  volume  shows  a  clearness  of  exposition 
which  leaves  no  lingering  doubt  in  the  mind  of 
the  reader.  The  author  has  done  pioneering  work 
in  the  electronic  field  and  has  discussed  proposed 
solutions  of  outstanding  difficulties  with  the  lead- 
ers of  scientific  thought  at  home  and  abroad,  so 
that  this  latest  work  of  his  is  sure  to  command 
at  once  the  confidence  of  the  reader,  even  when 
dealing  with  the  more  speculative  parts  of  the 
subject.  That  the  "electron"  has  opened  up  not 
only  a  new  chapter,  but  also  a  vast  domain  in 
general  physics  will  be  evident  from  a  glance  at 
some  of  the  titles  of  the  successive  chapters: 
Nature  of  chemical  and  molecular  forces ;  increase 
of  inertia  due  to  rapid  motion  ;  the  electron  theory 
of  conduction  and  radiation,  etc. 

Though  several  good  works  on  that  smallest  of 
entities,  the  electron,  have  recently  appeared,  no 
student  of  physical  theory  can  afford  to  be  with- 
out this  volume.  (London,  George  Bell  &  Sons, 
6».) 


Letters  to  the  Editor. 


Railway  Topography. 
Sat: — In  your  number  of  August  24  a  corre- 
spondent who  signs  himself  "Transitman"  makes 
some  interesting  observations  on  the  subject  of 
topographical  work  on  railway  surveys.  He  very 
properly  lays  stress  on  the  fact  that  the  aim 
should  be  to  secure  the  topography  with  the  de- 
sired accuracy  at  a  minimum  cost,  which  leads 
him  to  the  opinion  that  the  methods  followed  in 
open  prairie  country  are  not  applicable  in  the 
mountains.  With  this  opinion  a  good  many  of 
us  who  are  engaged  most  of  the  time  on  location 
will  probably  agree,  yet  there  are  two  things  to 
be  considered  which  your  correspondent  did  not 
mention.  The  first  of  these  is  the  very  rough 
nature  of  considerable  location,  made  for  com- 
panies of  limited  resources  or  for  the  considera- 
tion of  directors  who  have  no  intention  of  order- 
ing construction  for  some  time  to  come  except 
under  rather  unlikely  conditions.  The  second 
thing  that  must  be  considered  is  the  difference 
in  men,  for  I  have  seen  a  few  "natural"  topog- 
raphers whose  skill  was  so  great  that  it  is  safe 
to  say  one  of  them  with  a  single  assistant  will 
map  as  much  topography  as  an  average  four-man 
party  and   with   equal  accuracy.     The  first  man 


of  this  type  I  saw  was  engaged  on  a  party  in 
western  Iowa  which  was  trying  to  locate  a  line 
now  a  part  of  the  Burlington  system.  The  coun- 
try was  the  worst  I  ever  traversed,  although  it  did 
not  look  particularly  bad,  and  I  have  often  won- 
dered if  the  Burlington  engineers  who  have  been 
engaged  of  late  years  in  the  improvement  of  those 
old  lines  leading  to  the  Missouri  have  the  same 
feeling  of  respect  for  the  twisting  gullies  of  that 
district  that  I  have  maintained  for  a  generation 
as  the  result  of  early  experience  there.  The 
country  is  much  worse  than  real  mountainous 
districts,  because,  until  it  is  all  covered  by  a 
topographical  survey  like  those  of  some  States 
where  the  U.  S.  Geological  Survey  has  been  ac- 
tive, it  may  be  questioned  whether  it  is  really 
possible  to  know  just  what  is  the  best  location. 
In  mountainous  districts,  the  salient  peaks  and 
passes  furnish  a  guide  that  enables  the  possible 
lines  to  be  reduced  speedily  to  a  few. 

Where  the  country  is  difficult,  your  correspon- 
dent is  perfectly  correct  in  stating  that  of  all 
field  positions  that  of  topographer  requires  more 
experience  and  greater  exercise  of  judgment  than 
any  save  that  of  locating  engineer  or  chief.  The 
late  A.  M.  Wellington  once  wrote  that  "in  coun- 
try at  all  rough  the  topographer  fills  the  most 
responsible  position  on  the  party  below  its  chief, 
and  should  so  rank."  If  he  is  not  competent  the 
map  will  be  of  little  value,  or  it  will  be  ex- 
tremely costly  on  account  of  the  time  put  on  the 
topographical  work  by  members  of  the  party  en- 
gaged for  other  work.  In  consequence  of  this 
fact,  I  have  always  endeavored  to  obtain  per- 
mission to  use  my  judgment  regarding  the  detail 
of  topographical  work,  so  that  where  a  poor  man 
is  employed  on  it  the  amount  taken  in  easy  coun- 
try shall  not  be  so  great  as  to  hold  back  the  whole 
party.  This  sounds  like  makeshift  work,  yet  on 
some  surveys  it  is  entirely  proper.  Where  direc- 
tors will  not  furnish  funds  for  engaging  thor- 
oughly competent  men,  but  demand  results  on  a 
certain  date,  they  cannot  expect  these  results  to 
be  as  detailed  and  as  accurate  as  those  obtained 
on  the  excellent  railway  surveying  lately  done 
by  two  great  companies  in  the  district  from  which 
your  correspondent  writes. 

It  seems  to  me  that  in  a  good  deal  of  moun- 
tain country  in  which  I  have  worked  there  would 
be  no  call  for  such  a  large  force  on  topography 
as  the  writer  of  the  letter  advocates.  Some 
mountainous  districts  are  not  at  all  difficult  to 
map  expeditiously,  for  while  the  slopes  are  steep, 
they  are  uniform  and  not  covered  by  such  a 
growth  of  brush  that  there  is  any  difficulty  in 
seizing  upon  their  contour.  In  many  such  dis- 
tricts two  men  trained  in  the  work  are  certainly 
enough.  There  is  no  use  in  getting  results  to  a 
greater  degree  of  accuracy  than  will  be  clearly 
shown  on  the  map,  and  I  have  noticed  quite 
often  lately  that  this  unnecessary  accuracy  seems 
to  be  considered  essential.  Paper  locations  are 
extensively  made,  and  some  companies  are  stated 
to  make  their  final  location  practically  a  topw- 
graphical  proposition,  the  maps  of  the  prelimin- 
ary party  being  sent  back  to  a  main  camp  where 
the  final  line  is  plotted  on  them  and  then  at  once 
run  in  on  the  ground.  I  know  nothing  about 
this  method,  and  have  never  even  talked  with 
anybody  who  has  been  on  work  where  it  is  em- 
ployed, although  great  claims  for  its  speed  and 
economy  have  been  made.  It  demands  special 
skill  on  the  part  of  the  topographical  men,  for 
they  must  be  both  speedy  and  accurate  in  order 
not  to  delay  either  of  the  field  parties,  and  I 
should  like  very  much  to  learn  more  about  the 
working  of  the  method. 

There  is  a  feature  about  topographical  work 
that  possibly  is  overlooked  at  times.  The  per- 
manent addition  to  a  party  of  every  extra  man 
means  more  than  the  wages  of  that  man,  for  his 
subsistence  and  quarters  have  to  be  considered. 


and  the  fact  that  every  extra  man  means  so  much 
more  delay  in  getting  about.  Everybody  who  has 
lived  in  the  field  for  a  number  of  years  knows 
that  small  parties  accomplish  more  per  man  than 
large  parties.  It  is  for  this  reason  that  I  should 
much  prefer,  to  have  two  good  men  on  topog- 
raphy in  difficult  country  than  four  of  average 
ability.  I  have  rarely  found  it  necessary  to  put 
transitmen  on  topography  where  the  regular 
topographer  was  really  skilled,  although  at  times 
I  have  had  the  transit  party  run  lines  near  both 
the  uphill  and  downhill  sides  of  the  strip  so  as 
to  reduce  the  distance  the  topographer  had  to 
work  out  from  a  surveyed  line.  This  is  equivalent 
to  sending  help  to  the  topographer  from  other 
members  of  the  party,  but  it  gives  him  help  in 
such  a  way  that  he  is  not  made  to  appear  slow 
in  his  work,  and  the  instrumentmen  are  thereby 
taught  that  the  work  done  by  the  topographer 
must  be  borne  in  mind  by  them.  A  very  little  of 
such  double-line  running  is  necessary  with  a  good 
topographer,  and  I  believe  its  cost  is  far  below 
that  of  a  permanent  extra  man  in  the  organiza- 
tion, except  where  the  country  is  broken.  Pos- 
sibly this  opinion  may  be  due  to  the  unwilling- 
ness of  old  men  to  change  their  views,  but  it  is 
nevertheless  the  result  of  a  lifetime  of  experience 
in  railway  surveys  and  associated  work. 

Very   truly  yours,  Richard  Lea. 

Los  Angeles,  Aug.  26. 


The  Power  Plant  of  a  Small  Flour  Mill. 

Sir  :  My  attention  has  just  been  called  to  an 
error  in  an  article  with  the  above  title  in  your 
issue  of  July  20th,  describing  improvements  made 
in  the  power  plant  of  a  flour  mill  at  Washington, 
Mo.,  which  are  stated  to  have  resulted  in  a  fuel 
saving  of  120  per  cent.,  a  truly  astonishing  result. 
The  data  for  this  article  were  prepared  in  my  office 
and  it  is  possible  also  that  the  120  per  cent,  figure 
was  made  here.  The  original  coal  consumption 
was  43.5  lb.  per  barrel  of  flour ;  after  improve- 
ments, 19.6;  saving,  23.9.  This  is  122  per  cent,  of 
the  final  and  not  the  original  consumption.  The 
saving  over  the  original  consumption  was  55  per 
cent.,  which  is,  of  course,  the  figure  which  should 
have  been  used.  That  the  statement  should  have 
been  made  in  this  shape,  and  was  furthenmore 
overlooked  when  I  read  the  proof,  is  one  of  those 
inexplicable  occurrences  which  sometimes  tend 
to  our  confusion  in  spite  of  the  greatest  care  and 
watchfulness. 

Very  truly  yours,  William  H.  Bryan. 

St.  Lpuis,  Aug.  28th. 


Graphite  Lubricants. 

Sir:  In  your  number  of  July  22  you  print  the 
following:  "The  United  States  Graphite  Co., 
Saginaw,  Mich.,  has  developed  a  lubricating 
graphite  in  which  the  graphite  is  held  in  sus- 
pension in  oil  sufficiently  long  for  it  to  perform 
its  purposes  when  fed  through  oiling  pipes. 
Amorphous  graphite  reduced  to  an  impalpable 
powtler  is  used,  one  teacupful  of  it  being  mixed 
with  about  a  pint  of  oil." 

This  gives  the  reader  a  wrong  impression  of 
the  lubricating  graphite  which  we  prepare.  This 
differs  from  the  ordinary  flake  graphite  in  that 
it  is  an  impalpably  fine  powder,  air  floated  and 
gritless  which,  when  mixed  with  lubricating  oils 
in  the  proportion  of  one  teaspoonful  graphite  to 
the  pint  of  oil  will  feed  through  lubricator  tubes 
without  clogging  and  remain  suspended  in  the 
oil  sufficiently  long  to  perform  its  functions. 

Your  notice  states  that  a  teacupful  should  be 
mixed  with  a  pint  of  oil  whereas  the  correct 
proportion  is  a  teaspoonful.  And  should  any 
of  your  readers  try  to  use  the  same  in  the  way 
you  recommend,  the  results  would  be  very  dis- 
astrous to  them  and  would  tend  to  hurt  the  sale 
of  this  lubricant. 

Very  truly  yours, 

United  States  Graphite  Co. 


September  14,  1907. 
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Prof.  S.  P.  Thompson's  presidentiil  address 
before  the  Engineering  Section  of  the  British 
Association,  extracts  from  which  were  printed 
on  September  7,  contains  a  most  interesting  ab- 
stract of  the  history  of  electricity  as  a  motive 
power.  It  is  immensely  difficult  to  set  one's 
self  back  in  viewpoint  a  half  century  and  to  look 
on  the  electric  motor  and  its  possibilities  as  they 
were  then  seen.  In  1857  the  machine  was  no 
novelty;  it  had  in  fact  been  known  for  at  least 
a  quarter  of  a  century.  At  the  beginning  of  that 
epoch  there  was  precious  little  popular  interest  in 
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electricity.  It  was  unfamiliar  to  all  save  a  few 
savants,  and  to  them  it  was  mainly  of  theoretical 
interest.  But  a  few  years  later  the  advent  of  the 
telegraph  waked  the  world  to  some  appreciation 
of  things  electrical.  The  commercial  needs  of 
the  growing  art  brought  about  the  invention  of 
improved  batteries,  and  the  study  of  the  princi- 
ples of  electro-magnetism.  An  immense  amount 
of  active  experimenting  went  on  and  so  it  came 
to  pass  that  at  just  about  the  period  mentioned 
by  Prof.  Thompson,  that  is,  in  the  "fifties,"  there 
was  in  progress  an  active  "boom"  in  electrical 
work,  checked  only  by  the  lack  of  adequate 
sources  of  electrical  energy.  A  great  deal  of 
clever  invention  work  was  being  done,  so  much 
that  many  an  incipient  patent  of  to-day  has  re- 
ceived its  quietus  from  the  work  of  Page  and  his 
contemporaries.  And  it  is  worth  noting  that 
since  that  period  there  have  been  but  few  and 
slight  improvements  in  the  electric  battery. 

Lacking  the  dynamo,  however,  it  is  small  won- 
der that  even  the  most  ^ar-sighted  should  look 
upon  the  electric  motor  as  of  questionable  prac- 
ticability. There  were  those  who  even  then  held 
firmly  to  the  belief  that  electricity  would  super- 
sede steam  as  a  motive  power,  yet  the  sounder 
judgment  was  of  those  who  held  that  its  chances 
were  small  on  account  of  the  uneconomical  source 
of  energy.  Although  to-day  a  million  horse- 
power and  more  of  motors  are  in  regular  use,  the 
doubters  of  1857  were  essentially  in  the  right. 
The  steam  engine  is  no  nearer  to  being  pushed 
aside  now  than  it  was  then.  The  battery  stands 
just  where  it  did  then^it  was  and  is  incompar- 
ably more  costly  as  a  source  of  power  than  the 
steam  engine.  Lord  Kelvin,  the  sole  survivor  of 
the  brilliant  group  that  discussed  electro-mag- 
netic engines  on  the  occasion  referred  to  by  Prof. 
Thompson,  need  not,  fifty  years  after,  retract  a 
word  of  his  early  opinion.  His  contingent  pos- 
sibility has  come  to  pass,  that  is  all.  It  was  a 
decade  later  that  the  beginnings  of  the  dynamo 
were  in  evidence,  and  a  score  of  years  before 
the  electric  motor  in  the  modern  sense  of  the 
word  made  its  appearance.  And  up  to  the  pres- 
ent time  the  motor  has  been  chiefly  an  immense- 
ly useful  intermediary  between  the  steam  engine 
and  its  point  of  application.  This  statement 
points  out  the  vast  economic  loss  that  is  still 
part  of  our  every  day  life.  Although  an  electric 
motor  of  moderate  capacity  may  have  an  efficiency 
as  high  as  95  per  cent.,  mankind  is  still  con- 
demned to  furnish  it  energy  from  a  prime  mover 
with  an  eflSciency  of  only  10  or  15  per  cent. 

Electricity  direct  from  coal  is  as  far  distant 
as  it  ever  has  been.  The  few  carbon-consuming 
batteries  devised  have  failed  of  any  commercial 
usefulness  and  there  have  been  no  cheap  batteries 
invented  in  the  least  able  to  compete  with  coal 
and  engine.  Perhaps  the  most  interesting  pos- 
sibility in  this  line  is  the  thermo-regenerative  bat- 
tery, thus  far  of  only  theoretical  interest.  This 
is  merely  a  primary  battery  of  which  the  current 
producing  reaction  is  reversible  by  heat,  just  as 
in  the  storage  battery  it  is  reversible  by  elec- 
trolysis. Heat  the  battery  and  it  goes  back  to  its 
initial  state  ready  for  a  new  task.  Perhaps  some 
chemist  may  solve  the  problem  and  enable  the 
heat  of  .coal  to  be  applied  at  an  efficiency  enor- 
mously greater  than  is  possible  with  a  steam  en- 
gine, an  efficiency  perhaps  as  great  as  that  of  our 
present  boilers.  It  will  take  some  such  revolu- 
tionary discovery  as  this  to  put  the  steam  en- 
gine in  some  form  out  of  business.  The  inter- 
nal combustion  engine  we  have,  of  course ;  but 
great  as  are  its  possibilities  it  has  not  yet  pushed 
the  steam  engine  hard  in  actual  economy  in  spite 
of  the  fact  that  it  has  double  the  thermo-djmamic 
efficiency.  The  next  few  years  should  show  great 
strides  in  the  use  of  gas  engines  in  large  sizes, 
and  also  some  material  improvements  iri  steam 
practice  which  will  probably  keep  the  steam  en- 


gine  still  in  active  work.  The  electric  motor  is 
still  the  intermediary,  though  it  has  been  pushed 
into  use  to  an  extent  that  even  a  dozen  years  ago 
seemed  scarcely  possible.  The  advent  of  the  al- 
ternating current  motor  in  its  various  forms  has 
been  the  strongest  recent  stimulus  in  the  art.  If 
the  great  experiments  in  traction  by  alternating 
motors  result  favorably,  the  first  important  in- 
road on  the  absence  of  the  steam  engine  as  a 
working  motor  will  have  been  made,  but  behind 
the  motor  and  the  dynamo  will  still  be  the  engine 
and  boiler,  in  spite  of  all.  The  engineers  of  the 
"fifties"  were  not  so  far  wrong  in  their  chief 
premises,  after  all;  they  merely  failed  to  appre- 
ciate the  importance  of  the  flank  movement  which 
actually  took  place.  And,  truth  to  tell,  it  is  often 
the  flank  movements  in  engineering  that  enable 
important  positions  to  be  carried  in  cases  where 
a  frontal  attack  might  miserably  fail.  It  is 
trained  resourcefulness  that  counts. 


Power  Plant  Instmction  Books. 


The  complex  operating  problems  present  in 
many  of  the  electrical  industries  demand  clearly 
worded  and  carefully  printed  instructions  in  the 
form  of  small  handbooks  for  the  use  of  em- 
ployees. Particularly  in  transportation  service 
has  this  necessity  become  recognized,  and  the 
preparation  of  special  books  covering  the  operat- 
ing exigencies  of  electrified  terminal  service  is 
an  outgrowth  of  the  new  conditions  in  the  field 
of  heavy  electric  traction.  In  the  work  of  th* 
New  York  Central  in  the  vicinity  of  the  metropo- 
lis, special  instruction  books  have  been  prepared 
in  connection  with  the  operation  of  the  high  and 
low  tension  distribution  systems,  the  maintenance 
of  the  third  rail  and  its  auxiliaries,  and  the  oper- 
ation of  the  new  electric  locomotives.  The  New 
Haven  locomotives  have  also  been  made  the  sub- 
ject of  treatment  in  a  small  pocket  book  issued 
by  the  latter  company.  The  detailed  operation 
of  power  plants  has  not  received  this  sort  of  treat- 
ment to  any  extent,  though  in  the  case  of  the 
New  York  Central  sub-stations  the  printed  in- 
structions are  very  carefully  worked  out  with 
reference  to  the  maintenance  of  continuous  ser- 
vice. 

It  is  a  question  if  the  handling  of  very  large 
power  plants  could  not  be  considerably  facilitat- 
ed if  the  instruction  book  idea  were  applied  to 
installations  of  high  capacity  and  great  responsi- 
bility of  output.  The  operation  of  power  plant 
machinery  is,  of  course,  a  regular  business  or 
group  of  occupations  in  itself,  and  to  a  large  de- 
gree men  employed  by  a  company  for  power 
house  service  are  supposed  to  know  the  details 
of  their  work  before  they  take  an  active  hand  in 
the  operation  of  the  equipment.  But  the  facts 
usually  are  that  the  conditions  in  no  two  plants 
are  alike,  and  especially  in  isolated  installations 
supplying  a  great  variety  of  service,  perhaps  in- 
cluding heating,  ventilation  and  refrigeration,  it 
is  a  matter  of  no  little  time  for  a  new  man  to 
feel  sure  of  his  ground  in  the  rapid  handling  of 
valves  and  switches.  It  would  certainly  be  a 
distinct  help  if  some  equivalent  of  an  instruction 
book  or  at  least  a  type-written  set  of  data  ex- 
pressing the  main  physical  features  and  operat- 
ing peculiarities  of  the  system  could  be  kept  as  a 
part  of  a  complicated  plant,  being  a  sort  of  me- 
chanical and  electrical  inventory  of  the  equip- 
ment and  its  arrangement. 

Small  plants  would  not  need  anything  like  the 
fulness  of  instruction  desirable  in  high-powered 
stations.  The  latter  contain  as  a  rule  much  more 
auxiliary  apparatus;  the  exact  responsibility  and 
duties  of  each  employee  are  more  essentially 
specified,  and  in  the  case  of  very  valuable  ma- 
chinery, the  handling  of  it  should  become  a 
matter  of  established  routine,  both  in  normal  and 
emergency  conditions  as  far  as  they  can  be  antici- 
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pated.  A  dear  statement  of  the  functions  of  dif- 
ferent main  and  auxiliary  switches  and  valves,  of 
the  order  of  operations  desirable  in  starting  up 
a  large  generating  unit  and  in  shutting  it  down, 
of  the  proper  sequence  of  moves  in  starting 
rotao'  converters  and  other  apparatus,  the  rou- 
tine of  handling  storage  batteries — these  and 
many  other  points  carefully  considered  in  a 
small  instruction  book  would  certainly  save  time 
in  the  breaking-in  of  new  men,  and  in  the  main- 
tenance of  a  higher  mental  efficiency  on  the  part 
of  more  experienced  employees.  Amended  from 
time  to  time  such  a  book  would  represent  the 
kernel  of  the  best  operating  knowledge  in  that 
particular  installation.  No  instruction  book  can 
take  the  place  of  an  alert  and  intelligent  em- 
ployee at  the  switch  or  throttle  in  times  of  crisis, 
but  if  stripped  of  the  dead  wood  of  long-winded 
descriptions  of  standard  machinery  and  packed 
full  from  cover  to  cover  of  practical  operating 
points  it  would  be  a  most  valuable  aid  to  high 
efficieiKy  of  personal  service  in  large  and  com- 
plicated installations. 


The  Cause  of  the  Quebec  Bridge  Failure. 


Up  to  the  present  time  nothing  has  been  dis- 
covered which  in  any  way  adds  any  essential  in- 
formation regarding  the  condition  of  the  wrecked 
Quebec  bridge  to  the  statement  published  in  the 
news  section  of  this  journal  last  week,  nor  has 
the  inquiry  by  the  coroner  developed  any  facts 
not  given  then.  It  is  not  at  all  surprising  that 
this  is  the  case,  for  the  nature  of  the  accident 
was  such  that  the  wreckage  cannot  be  expected 
to  contribute  any  definite  information  save  that 
the  material  and  workmanship  were  of  the  high- 
est character.  Engineers  who  visited  the  wreck 
agree  fully  on  this  point.  In  view  of  the  special 
care  taken  in  testing,  fabricating  and  inspecting 
the  material  any  other  conclusion  is  untenable, 
and  those  acquainted  with  this  work  are  fully 
convinced  that  the  examination  of  the  twisted  and 
distorted  ruins  will  confirm  this  opinion.  While 
it  is  desirable  that  a  thorough  detailed  examina- 
tion of  the  fallen  portion  of  the  structure  should 
be  made,  it  will  be  most  improbable  that  the 
cause  of  the  accident  will  be  discovered  there. 
It  is  also  possible  to  discard  the  horrible  sugges- 
tion that  the  accident  was  due  to  the  malicious 
acts  of  persons  with  some  fancied  grievance 
against  the  builders,  for  it  is  inconceivable  that 
the  structure  should  have  failed  as  it  did  if  the 
accident  were  due  to  such  a  cause. 

There  is  little  reason  to  believe,  however,  that 
the  cause  of  the  accident  will  remain  undiscov- 
ered, which  would  be  an  engineering  calamity 
greater  than  the  collapse  itself,  but  there  is 
ground  to  expect  that  some  theories  or  methods 
of  bridge  engineers  will  be  modified.  Engineer- 
ing is  not  an  exact  science,  but  a  highly  developed 
craft,  so  highly  developed  as  to  merit  the  dignity 
of  a  profession.  It  closely  resembles  medicine  in 
this  respect.  Thousands  of  people  died  from 
what  physicians  termed  diseases  of  the  alimentary 
tract  before  the  nature  of  appendicitis  was  deter- 
mined, and  knowledge  of  this  disease  is  so  re- 
cent that  it  lends  particular  emphasis  to  the  point 
to  be  made.  Nobody  lost  confidence  in  the  medi- 
cal profession  when  it  became  known  that  failure 
to  discover  earlier  the  nature  of  appendicitis 
had  been  responsible  for  great  suffering  and 
countless  deaths.  On  the  coi^rary,  people  re- 
joiced at  the  progress  that  medicine  had  made. 
Engineering  is  precisely  like  medicine,  except  that 
its  weaknesses  are  blazoned  abroad  while  its 
achievements  are  overlooked.  It  is  universally 
known  that  a  physician  has  to  make  assumptions 
in  connection  with  his  diagnosis;  but  it  is  not 
so  well  known  that  the  engineer  also  has  to 
make  assumptions,  and  that  about  the  only  way 
he  can  know  that  these  assumptions  were  wrong 


is  through  the  results  which  his  works  produce. 
The  accident  at  Quebec  demonstrates  that  some- 
thing was  wrong,  and  while  there  is  a  possibility 
that  this  weakness  will  be  found  by  a  search 
through  the  ruins  it  is  also  possible  that  it  will 
be  discovered  by  a  critical  examination  of  the 
design.  This  statement  is  no  reflection  in  any 
way  upon  the  work  done  by  the  engineers  con- 
nected with  the  Quebec  bridge,  for  that  struc- 
ture was  the  result  of  the  careful  study  of  men 
widely  recognized  as  careful,  thorough  and  com- 
petent. It  simply  means  that  in_making  that  de- 
sign, like  the  design  of  every  large  bridge,  many 
assumptions  had  to  be  made  regarding  the  dis- 
tribution of  stresses,  and  it  is  possible  that  these 
assumptions  did  not  recognize  all  the  features  of 
the  details  of  the  design  that  aflfected  the  stresses. 

It  is  noteworthy  that  among  the  suggestions 
regarding  the  cause  of  the  accident  that  have 
been  made  by  structural  specialists  to  The  Engi- 
neering Record  the  unforeseen  influence  of  sec- 
ondary stresses  is  advanced  more  often  than  any 
other  possibility.  The  letter  on  the  subject  print- 
ed elsewhere  in  this  issue  is  an  example  of  these 
opinions,  and  this  particular  letter,  it  might  be 
added,  was  written  only  after  a  computation  had 
been  made  and  checked  to  confirm  the  views  stat- 
ed regarding  secondary  stresses.  There  is  hardly 
a  subject  connected  with  the  design  of  steel 
work  which  is  the  subject  of  more  controversy 
than  this.  In  fact  the  difference  in  the  views 
held  regarding  it  is  well  shown  by  the  fact  that 
the  eminent  specialist  whose  computations  are 
stated  in  the  letter  should  reach  a  result  so  dif- 
ferent from  that  of  the  engineers  who  designed 
the  Quebec  bridge.  For  this  reason  it  would  be 
eminently  proper  for  the  American  Society  of 
Civil  Engineers  to  follow  the  precedent  it  estab- 
lished in  the  case  of  the  Johnstown  dam  failure 
and  appoint  a  committee  to  investigate  the  cause 
of  the  Quebec  bridge  collapse.  While  the  engi- 
neers who  are  officially  connected  with  the  inves- 
tigation now  in  progress  for  the  Dominion  gov- 
ernment will  doubtless  discover  valuable  facts, 
the  kind  of  an  investigation  that  is  most  needed 
is  one  that  can  be  made  only  by  a  very  carefully 
selected  committee  of  the  American  Society  of 
Civil  Engineers  acting  solely  in  the  interests  of 
engineering.  The  expense  of  such  an  investi- 
gation will  be  considerable,  but  the  Society  could 
do  no  better  work  for  its  members  and  for  the 
public  which  relies  on  its  members'  abilities  than 
to  conduct  a  thorough  examination  of  this  sort. 
In  making  this  suggestion  The  Engineering  Rec- 
ord repeats  that  until  such  a  strictly  professional 
investigation  is  made  the  cause  of  the  disaster 
will  not  be  definitely  known,  and  it  may  not  be 
then.  It  fully  recognizes  the  importance  of  sec- 
ondary stresses,  but  it  wishes  to  have  the  most 
positive  and  complete  data  regarding  them  in 
this  case  before  accepting  them  as  the  real  cause 
of  the  disaster.  As  a  rule,  secondary  stresses  are 
much  more  dangerous  in  tension  than  in 
compression  members,  which  seem  to  have 
been  the  first  to  give  way  in  the  Que- 
bec bridge.  The  deflection  of  the  lower 
chord  section  of  the  anchor  arm  near  the 
main  pier,  which  was  noticed  by  an  inspector 
some  time  before  the  accident,  may  have  been 
due  to  a  weakness  of  some  sort  rather  than  to 
secondary  stresses,  and  it  would  not  be  surpris- 
ing, when  all  »he  facts  are  known,  to  discover  that 
the  failure  was  due  to  a  cause  whose  main  ele- 
ment was  not  secondary  stresses. 

There  is  one  element  of  the  accident  which 
leaves  no  ground  for  debate,  however,  and  that  is 
the  importance  of  stopping  work  and  ordering 
men  oflf  a  structi:re  as  soon  as  any  sign  of  buck- 
ling is  seen  in  a  compression  member.  It  is  cus- 
tomary for  bridge  erectors  to  look  upon  small  de- 
flections without  much  consideration  as  to  what 
may  be  their  ceuse.     These  deflections  are  seen 


so  often  and  so  very  rarely  cause  any  trouble  in 
small  structures  that  their  significance  is  not  ap- 
preciated in  large  bridges.  The  deflection  ob- 
served in  the  lower  chord  of  the  anchor  arm  in 
the  panel  next  the  main  pier  was  probably  the 
result  of  the  final  weakening  of  the  resistance  of 
the  structure  to  the  forces  that  produced  its  col- 
lapse, and  with  this  incident  as  a  precedent  it  is 
to  be  hoped  that  hereafter  any  such  signs  will  be 
considered  a  signal  for  an  immediate  investiga- 
tion of  the  most  thorough  nature. 


A  Matter  of  Signals. 


A  curious  controversy  has  recently  been  vexing 
the  pages  of  a  contemporary,  "Science,"  regard- 
ing some  questions  of  physiological  optics  in- 
volved in  railway  signaling.  It  had  its  origin 
in  a  so-called  "popular"  article  in  the  "Century," 
and  has  now  degenerated  into  that  singularly 
fruitless  academic  hair-splitting  to  which  the  pro-  : 
fessional  mind  seems  prone.  The  main  issue  has 
been  quite  lost  in  the  shuffle  and  the  disputants 
are  too  busy  hurling  citations  at  each  other  to 
hunt  it  up.  Now  "popular"  scientific  articles  in 
the  magazines  are,  as  a  rule,  by  no  means  badly 
done,  although  they  can  seldom  withstand  the  in- 
genious analysis  of  the  petty  controversial  mind. 
It  is  next  door  to  impossible  in  matters  of  physi- 
cal science  to  make  a  definite  and  unqualified 
statement  in  plain  intellectual  English  which  is 
not  open  to  attack  for  some  inconsequential  sin 
of  omission  or  commission.  In  the  case  in  hand 
the  original  author  laid  down  the  proposition  that 
on  account  of  the  inefficiency  of  the  eye  in  judg- 
ing colors  in  weak  light  it  would  be  wise  to  sub- 
stitute for  colored  signal  lights  a  system  which 
should  show  the  condition  of  the  track  by  the 
position  of  luminous  lines.  In  other  words,  since 
color  signals  are  for  certain  definite  reasons  lia- 
ble to  be  confused,  let  us  try  position  signals 
which  are  free  from  the  faults  under  considera- 
tion. Whether  as  a  matter  of  practical  railroad- 
ing the  proposed  system  would  prove  advanta- 
geous one  can  hardly  say  offhand,  and  it  is  safe 
to  assume  that  the  railroads  would  not  change 
generally  to  this  or  any  other  improved  system 
save  under  dire  compulsion,  because  changes  cost 
money. 

Unhappily  the  writer  of  the  "Century"  article 
expressed  himself  somewhat  carelessly  and  left 
several  possibilities  of  misinterpretation  which  a 
Western  professor  pounced  upon  like  a  hungry 
cat  upon  an  incautious  mouse,  and  immediately 
those  who  were  watching  the  affair  found  them- 
selves in  trouble.  Experiments  in  physiological 
optics  are  rather  discordant  and  indefinite  at 
best,  and  the  subsequent  controversy,  although 
rich  in  something  very  like  the  "odium  theologi- 
cum,"  has  been  poor  in  every  day  facts  to  which 
the  engineer  can  pin  his  faith.  Now  the  matter 
of  dispute,  in  so  far  as  it  concerns  signals,  is 
in  theory  quite  simple.  The  human  eye  sees 
color  very  badly  when  the  source  of  light  is 
weak,  not  at  all  if  it  be  very  weak.  Whether  the 
"dark-adapted"  eye  can  distinguish  color  as  well, 
or  a  hundred  times  as  well,  as  the  "light-adapted" 
eye  cuts  little  figure  when  it  is  notorious  that 
neither  sees  well  enough  to  work  successfully 
when  the  source  of  light  is  very  dim. 

If  the  eye  be  color  blind  in  the  usual  form  of 
red-blindness,  wholly  or  partially,  the  regular  red 
signal  light  will  prove  comparatively  inefficient 
and  even  if  one  has  normal  color  vision  his  judg- 
ment of  a  very  faint  sigrnal  light  may  be  tragi- 
cally wrong.  The  usual  signal-red  glass  lets 
through  not  only  red,  but  orange,  yellow  and  even 
a  little  yellow-green,  and  seen  at  a  distance  or 
through  mist  the  red,  even  to  the  normal  eye, 
pales,  through  the  low  luminosity  of  the  full  red, 
until  the  apparent  color  may  change  considerably. 
Thus  a   red  lighthouse  flash  sometimes  loses  its 
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characteristic  color  long  before  it  ceases  to  be 
seen  as  a  light.  Any  other  strongly  colored  light, 
if  likewise  of  impure  color,  is  subject  to  analo- 
gous change  as  the  luminosity  decreases.  That 
the  failure  of  the  color  sense  in  very  dim  light 
has  caused  serious  accidents  can  hardly  be  doubt- 
ed. As  regards  position  signals  thev  can,  if  of 
adequate  dimensions,  be  seen  as  long  as  the 
lights  are  visible  as  lights  and  long  after  all 
color  values  have  disappeared. 

The  main   contention   for  a  position  signal   as 
against  a  color  signal  as  giving  better  visibility 
is  unquestionably  sound.     Whether  a  change  in 
practice  is  feasible,  and  if  so  what  should  be  the 
form  of  the   position   signals,  are  questions  not 
so  readily  answered.    As  the  speed  of  trains  has 
increased  there  is  increasing  need  of  signals  capa- 
ble of  being  clearly  distinguished  for  a  very  long 
distance.    The  practical  trouble  is  that  the  neces- 
sary distance  which  is  approximately  the  braking- 
distance  of  the  train,  is  very  much  greater  than 
the  penetration  of  any  signal  light  now  in  use. 
In  a  fog  a  few  hundred  feet  distance  will  render 
the  lights  totally  invisible,  whether  one  or  many, 
white   or   colored,    while   to   be   of   much   use   a 
signal  should  be  distinct  up  to  at  least  a  thou- 
sand yards.     It   is   rather   doubtful   whether  any 
visual    signal   can   be   made    eflfective   enough   to 
meet  this  condition  and  the  final  result  may  well 
be  an  entirely  different  solution  of  the  problem. 
Audible  signals  or  electrical  signals  delivered  di- 
rectly  in  the   cab,   or  even  a  positive  automatic 
block  system  may  be  the  final  recourse.     Any  of 
these   offers   a   far   better  chance   of   real   safety 
than  visual  signaling.     In  earlier  days,  when  train 
speeds   were   usually   low   and   the   trains   them- 
selves   were    light,    the    situation    was    simpler. 
Every  train,  like  every  electric  car,  must  be  con- 
sidered as  carrying  before  it  a  dangerous  space 
equal  to  the  braking  distance,  within  which  lies 
peril.     For  an  electric  street  car  this  distance  may 
be  one  or  two  hundred  feet;  for  a  fast  and  heavy 
train  one  or  two  thousand  yards.     If  warning  of 
danger  is  not  conveyed  from  ahead  of  this  space, 
an  accident  cannot  be  averted.    Most  of  the  recent 
appalling  collisions  are  due  to  disregard  of  this 
exceedingly  simple  fact.     There  is  no  excuse  for 
neglecting  to  provide  signals  of  some  kind  capable 
of  spanning  the  dangerous  space.     If  lights  and 
semaphores  fail,  then  it  is  high  time  to  try  some- 
thing  else.     The    frightful    casualty   list   on   our 
American  railroads  bears  witness  of  the  need  for 
immediate  action. 
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neers  of  the  Colorado  Agricultural  College.    This 
was  running  a  line  of  levels  to  the  top  of  Long's 
Peak,  which  for  many  years  it  was  thought  im- 
possible to  ascend.     The  upper  part  of  the  peak 
IS  an  immense  granite  boulder,  about  half  a  mile 
long  and  500  ft.  high.     On  one  face  is  a  precipice 
of  2,600  ft.    The  ascent  was  finally  made  by  start- 
mg   on   the   northeast   corner  and   passing   com- 
pletely around  the  peak,  part  of  the  way  on  a 
narrow   shelf,  and  finally  reaching  the  top  in  a 
crevice   on   the   southeast   corner.     The   students 
connected  with  a  bench  mark  of  the  Union  Pacific 
Ry.  in  Estes  Park,  and  ran  a  duplicate  level  for  a 
total  distance  of  about   16  miles   horizontal   dis- 
tance, and  nearly  7,000  ft.  vertical  difference  of 
level.     Since  then  the   U.   S.   Geological   Survey 
has  run  a  double  line  of  levels,  one  via  Longmont 
and  one  via  Loveland,  connecting  with  the  work 
on  the  plains,  and  finally  with  the  line  of  pre- 
cision  levels   of  the  U.   S.   Coast   Survey.     The 
height  of  the  peak  as  finally  determined,  is  14,255 
ft.  above  sea  level.    The  work  of  the  Hayden  sur- 
vey   has    universally   been    recognized    as    being 
very  good.     This  is  shown  by  the  fact  that  the 
elevation   of   the    Peak   as   given   by   Hayden    is 
14,274  ft.,   a   diflference   of  only   about    19   ft.    in 
elevation.    Long's  Peak  is  probably  the  only  peak 
besides  Pike's  Peak,  where  a  line  of  spirit  levels 
has  been  run  to  the  top.    There  is  no  comparison 
in  the  difficulty  of  ascending  and  running  levels 
over  the  two  peaks. 


Notes  and  Comments. 


The  City  of  New  York  like  other  bodies  of 
a  corporate  nature  has  been  suffering  during  the 
summer  from  a  serious  difficulty  in  obtaining 
ready  cash.  Some  contractors  have  been  forced 
to  receive  payment  in  bonds  at  par  which  were 
sold  subsequently  at  a  lower  rate  which  made 
them  an  unsatisfactory  form  of  payment  and  seri- 
ously reflected  on  the  credit  of  the  city.  This 
condition  has  been  heralded  far  and  wide  as  indi- 
cating the  immediate  descent  of  hard  times  upon 
the  entire  country;  consequently  it  is  most  en- 
couraging to  observe  that  a  sale  of  bonds  held 
this  week  in  New  York  resulted  in  a  subscrip- 
tion of  five  times  the  amount  of  the  issue.  The 
city  offered  $40,000,000  4^  per  cent,  gold  bonds 
and  for  them  over  nine  hundred  bids  were  re- 
ceived, aggregating  $207,159,420.  Two  of  the 
bids  were  for  the  entire  issue.  All  the  bonds  will 
be  sold  considerably  above  par,  and  the  result  of 
the  sale,  the  largest  of  the  kind  ever  held  in  the 
city,  shows  that  the  financial  troubles  of  the  sum- 
mer just  passed  were  due  to  temporary  condi- 
tions that  are  now  a  thing  of  the  past. 


The  Excavation  Progress  that  is  being  made 
on   the   Panama  Canal   is   decidedly  encouraging 
to   those  who  hope   to   see   the   work   completed 
within  the  time  anticipated  by  those  responsible 
.for  the  adoption  of  the  high-level  plan.     During 
the  last  month   the  total  amount  of  excavation 
was  1,274,000  cu.  yd.,  the  largest  record  yet  made, 
and  as  this  volume  was  excavated  during  one  of 
the  most  rainy  months  of  the  year,  it  is  safe  to 
assume  that  a  still  larger  amount  will  be  taken 
out  during  most  of  the  other  months.     Hence  it 
seems  fair  to  believe  that  the  excavation  will  be 
carried  through  to  completion  in  less  than  seven 
years  from  the  present  time,  when  all  the  steam 
shovels  now  under  construction  are  delivered  and 
the  tracks  for  spoil  are  completed.     The  figures 
recently    received    from   the    isthmus    show    how 
completely   misleading   were   the   statements   sent 
North     by     newspaper     correspondents     a     few 
months  ago  regarding  the  demoralization  of  the 
working  force  on  account  of  the  administration's 
determination  to  place  the  control  of  the  work  in 
the  hands  of  eminent  members  of  the  Corps  of 
Engineers  of  the  army.     At  the  present  time  the 
only  feature  of  the  work  which  foreshadows  any 
probability  of  trouble   is  the  construction  of  the 
dam  and  lock  at  Gatun,  and  unless  definite  un- 
favorable information  is  received  concerning  the 
condition  of  the  works  in  question  the  excellent 
showing  made   last   month  by   Colonel   Goethals 
and  his  staff  warrants  the  public  in  anticipating 
that  the  time  of  doubt  and  uncertainty  regarding 
this  great  undertaking  is  now  past. 
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State  judiciary  has  long  been  decidedly  averse  to 
the  fair  treatment  of  capital  invested  in  public 
service  undertakings.  It  is  also  necessary  to  bear 
in  mind  that  the  sweeping  general  laws  regard- 
ing rates  which  were  put  on  the  statute  books  in 
some  States  recently  may  produce  a  very  nice 
legal  situation  that  was  not  brought  up  in  the 
Pennsylvania  case.  It  may  be  found  in  a  few 
States  where  the  constitutionality  of  these  laws 
will  shortly  be  before  the  courts  that  some  roads 
have  actually  benefited  by  the  greater  amount  of 
traffic  resulting  frcftn  the  lowering  of  the  rates. 
On  the  contrary  a  minor  road  may  show  a  loss. 
In  view  of  such  a  situation,  the  futility  of  any 
general  attempt  to  regulate  rates  by  law  will  be- 
come evident.  What  has  helped  one  company 
has  injured  another,  and  it  is  entirely  possible 
that  some  of  the  minor  companies  may  be  forced 
into  bankruptcy  by  legislation  of  this  character. 
The  problem  is  a  complicated  one,  and  as  it 
vitally  affects  a  large  amount  of  engineering  work 
held  in  abeyance  until  the  troubles  are  settled,  it 
behooves  engineers  to  give  it  their  most  careful 
consideration. 


An   ENfMNF.KRrNG  Feat  deserving  mention   has 
been    accomplished    by   the    undergraduate    engi- 


The  Two-Cent  Fare  Legislation  of  Pennsyl- 
vania received  its  first  judicial  setback  recently 
in  the  Philadelphia  Court  of  Common  Pleas, 
which  decided  that  the  law  was  unconstitutional. 
Of  course  this  decision  was  made  in  a  minor 
court,  and  until  it  is  settled  by  courts  of  final 
jurisdiction  the  matter  will  remain  in  dispute. 
Nevertheless  it  is  interesting  to  see  that  the  law 
has  been  rejected,  not  only  as  being  a  violation 
of  the  Pennsylvania  Constitution,  but  also  as  vio- 
lating the  Federal  Constitution,  in  that  it  is  con- 
fiscatory in  character.  If  this  opinion  is  con- 
firmed by  the  highest  Pennsylvania  court  it  is 
safe  to  say  that  those  of  other  States  will  take 
a  similar  view  of  the  matter  when  it  is  brought 
before  them,   except   in   a   few   cases   where   the 


The  Fire  Hazard  of  lofty  office  buildings  was 
the  subject  of  dire  prophecy  by  the  president  of 
the  New  York  Board  of  Fire  Underwriters  at  a 
recent  meeting  of  the  building  code  revision  com- 
mittee  of   the    New   York    Board   of   Aldermen. 
According  to  this  fire   insurance  specialist,  with 
the  present  unlimited  height  of  buildings  in  the 
financial  center,  where  the  streets  are  being  con- 
verted into  canyons  by  the  walls  of  lofty  struc- 
tures,  a   great   disaster   exceeding   any   ever   yet 
experienced    is    being   courted.     It    was    asserted 
that  the  San  Francisco  fire  showed  that  so-called 
fireproof  buildings  cannot  withstand  the  attacks 
of  a  great  wave  of  flame.     Fire  underwriters  were 
stated  to  anticipate  that  a  fire  starting  in  a  group 
of  lofty  buildings  would  be  beaten  across  the  nar- 
row streets  from  the  windows  on  the  top  floors, 
and  no  system  of  sprinklers  or  fireproofing  would 
avail  in  the  least  to  prevent  the  spread  of  con- 
flagration.    Firemen  down  below  in  the  narrow 
streets  could  accomplish  nothing.     With  respect 
to  this  utterance,  which  is  not  at  all  unlike  those 
previously  made  by  fire-underwriters,  it  is  neces- 
sary to  point  out  in  the  first  place  that  gentlemen 
engaged  in  the  insurance  business  naturally  take 
the    gloomiest    view    of    the    probability    of    the 
spread  of  a  fire.    It  is  their  duty  as  well  as  their 
business   advantage    to   preach   the   utmost   com- 
pleteness   in   provision   against   the   spread   of   a 
fire.    In  the  second  place,  there  seem  to  be  am- 
ple reasons  for  the  belief  that  the  protection  af- 
forded by  a  well-built  and  properly  equipped  office 
building  against  the  spread  of  fire  is  something 
generally    unrecognized.      For    example    a    good 
many  years  ago  in  the  City  of  New  York,  the 
Home    Insurance    Building    unquestionably    pre- 
vented the  spread  of  a  serious  fire  in  the  down- 
town business  district.     The  character  of  the  of- 
fice buildings  in  respect  to  their  resistance  to  the 
spread  of  a  fire  is  really  more  under  the  control 
of  the  insurance  interests  themselves  than  under 
that  of  the  city.     The  building  laws  formiilated 
by  a  city  must  always,  of  necessity  and  equity, 
prescribe  minimum   requirements  consistent  with 
reasonable   safety   and   sanitation.     It   is   out   of 
the  question  for  the  city  to  demand  the  charac- 
ter of  construction  which  insurance  people  con- 
sider best  suited  to  prevent  the  spread  of  such 
fires  as  those  under  consideration.    The  insurance 
interests 'themselves,  however,  can  materially  ad- 
vance the  cause  they  have  at  heart  by  an  adjust- 
ment of  their  rates  which  will  make  it  more  de- 
sirable for  building  owners  to  erect  structures  of 
the  highest  resistance  to  fire.  ^; 
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THE     SUBSTRUCTURE    OF     THE     DEARBORN     STREET     BRIDGE. 

CHICAGO. 


The  Sanitary  District  of  Chicago  is  increasing 
the  width  of  the  Chicago  River  and  the  South 
Branch  of  that  river  to  200  ft.,  and  the  depth  of 
the  main  river  and  this  branch  to  20  ft.  below 
Chicago  datum,  the  latter  being  about  1.5  ft.  be- 
low the  mean  stage  of  water  in  the  river.  This 
undertaking  has  already  involved  a  large  amount 
of  difhcult  and  expensive 'construction  work,  in- 
cluded in  which  is  the  replacement  of  the  old 
centerpier  highway  drawbridges  with  bascule 
bridges.  Eleven  of  these  new  bridges  have  been 
completed  and  are  in  service,  and  still  more  re- 
main to  be  built.  A  minimum  clear  channel 
width  of  143  ft.  inside  protection  cribs  for  the 
piers  is  provided  at  the  new  bridges,  while  a 
b\'pass  back  of  each  pier  increases  the  cross- 
section  of  the  waterway  at  the  crossings  to 
nearly  the  same  as  that  of  the  standard  channel 
width  and  depth. 

The  bridge  across  the  main  river  at  Dearborn 
street,  which  will  soon  be  opened  for  service,  is 


this  abutment  is  a  by-pass,  8  ft.  wide  at  the  bot- 
tom, which  extends  through  the  sub-structure, 
normal  to  the  axis  of  the  bridge.  The  counter- 
weight and  floor  pits  are  separated  from  this  by- 
pass by  a  heavy  concrete  wall,  the  counterweight 
pits  having  an  irregular  shape  in  transverse 
cross-section,  corresponding  with  the  shape  of 
the  counterweights.  The  sub-soil  conditions  at 
the  site  were  such  that  it  was  necessary  to  build 
each  sub-structure  on  twenty  6-ft.  circular  con- 
crete columns  carried  down  to  rock,  or  to  ma- 
terial affording  a  good  foundation.  Most  of 
these  columns  extend  from  95  to  105  ft.  below 
the  mean  water  level  in  the  river,  and  are  de- 
signed to  carry  practically  the  entire  weight  of 
the  sub-structure  and  the  load  on  the  latter. 

The  river  bottom  at  the  site  of  both  sub-struc- 
tures is  soft  river  silt  to  a  depth  of  7  to  14  ft., 
under  which  is  a  soft  plastic  blue  clay  that  ex- 
tends down  40  to  45  ft.  below  the  mean  water 
level  in  the  river.    This  clay  has  about  the  same 


carrying  the  sub-structures  may  be  seen.  The 
pipes  in  these  tunnels  are  important  feeder 
mains  that  had  to  be  kept  in  service  at  all  times 
while  the  work  was  in  progress. 

Owing  to  these  local  conditions  and  limitations, 
tlie  construction  of  both  sub-structures  was 
handled  with  considerable  hazard.  After  the 
draw  span  of  the  old  bridge  on  the  site  had  been 
floated  away  on  scows  to  another  location,  the 
center  pier  and  the  crib-work  protection  for  this 
pier  were  removed  and  the  channel  dredged  to 
about  the  established  standard  depth  of  20  ft. 
The  two  rest  piers  of  this  span  were  also  taken 
out,  meanwhile,  the  intention  being  to  build  both 
sub-structures  for  the  new  bridge  simultaneously. 
It  was  considered,  however,  that  the  proximity  of 
the  protection  of  the  draw  span  of  the  Clark 
street  bridge,  a  block  downstream,  would  inter- 
fere with  traffic  in  the  river  if  coflferdams  for 
both  sub-structures  were  built  at  the  same  time. 
Accordingly,  a  cofferdam  enclosing  the  site  of 
the  south  sub-structure  was  built  first  and  the 
latter  completed ;  this  cofferdam  was  then  re- 
moved and  the  one  for  the  substructure  on  the 
opposite  side  built. 


Two   Views  of  North  Cofferdam  Showing   Head    Hoists,  Concrete    Mixing  Outfit  and    Other  Construction    Plant. 


one  of  five  bridges  which  carry  the  great  volume 
of  traffic  between  the  North  side  of  the  city  and 
the  central  business  district,  and  also  the  cross- 
town  traffic  between  the  North  and  South  sides. 
This  traffic  has  all  been  confined  to  four  bridges 
for  two  years,  since  the  old  Dearborn  street 
bridge  was  torn  down,  with  the  result  that  all  of 
these  bridges  have  been  badly  crowded  during 
rush  hours.  The  new  bridge  will,  therefore, 
greatly  relieve  the  present  situation,  and  particu- 
larly so  with  regard  to  the  provision  of  an  addi- 
tional outlet  for  street  railways  from  the  central 
business  district.  It  is  a  double-leaf  Scherzer 
rolling-lift  bascule  bridge,  having  a  clear  span  of 
164.5  ft-  between  the  centers  of  the  front  bear- 
ings, and  providing  a  36-ft.  roadway,  with  a  10- 
ft.  walk  on  each  side. 

Each  leaf  of  the  bridge  is  carried  by  a  heavy 
reinforced-concrete  abutment,  which  forms  the 
front  wall  of  a  large  sub-structure  containing  a 
by-pass  waterway,  two  pits  for  the  counter- 
weights and  a  pit  for  the  floor  of  the  leaf.  The 
two  sub-structures  of  the  bridge  are  the  same  in 
general  design.  They  are  each  48.5x67  ft.  in 
extreme  dimensions  in  plan  at  the  top  and  rise 
to  a  height  of  29  ft.  above  their  footings.  The 
abutment  carrying  the  front  bearing  of  the  leaf 
and  the  front  end  of  the  track  girders  for  the 
counterweight  is  8  ft.  wide  at  the  top  and  is 
battered  r  in.  to  the  foot  on  both  sides.    Back  of 


consistency  as  putty  containing  a  surplus  of  oil 
and  has  very  little  capacity  for  carrying  loads 
unless  thoroughly  confined.  Below  this  plastic 
clay,  are  various  strata  of  a  stiffer  clay,  and  of 
hard,  brittle  clay,  until  hardpan  is  found  at  about 
65  ft.  below  Chicago  city  datum.  From  this  hard- 
pan  down  nearly  to  bed  rock  is  a  material  gen- 
erally termed  miners'  loam,  which  when  dry  is 
hard  and  brittle,  but  when  wet  has  much  the 
same  nature  as  quicksand.  The  bed  rock  is  about 
95  ft.  below  the  water  level  on  the  south  side 
of  the  river,  but  dropg  away  to  a  depth  of  105 
ft.  below  that  level  on  the  opposite  side.  Im- 
mediately overlying  the  rock,  between  the  latter 
and  the  miners'  loam,  is  a  stratum  of  quicksand 
of  varying  thickness,  which  contains  a  large 
amount  of  wafer  and  is  filled  with  gravel  and 
boulders. 

In  addition  to  these  peculiarly  difficult  soil 
conditions,  two  brick-lined  tunnels  for  gas  mains 
had  been  built  under  the  site  approximately 
parallel  to  the  center  line  of  the  new  bridge  and 
at  a  depth  of  3r  to  43  ft.  Both  of  these  tunnels 
are  on  the  same  side  of  the  center  line  of  bridge. 
One  of  them  is  6  ft.  in  diameter,  and  the  other 
has  an  elliptical  cross  section,  with  axes  of  5 
and  7  ft.,  each  tunnel  carrying  a  .^o-in.  gas  main. 
The  location  and  profile  of  these  two  tunnels  are 
shown  in  an  accompanying  illustration,  from 
which   their   proximity   to  the   concrete   columns 


The  details  of  one  of  the  cofferdams,  which 
were  both  generally  the  same,  are  shown  in  one 
of  the  accompanying  illustrations,  each  cofferdam 
unwatering  a  space  53x64  ft.  in  plan.  The  treach- 
erous soil  conditions  and  the  location  of  both 
sub-structures  outside  of  the  dock  lines  required 
all  four  sides  of  each  site  to  be  enclosed.  Elach 
of  the  three  sides  in  the  river  Jiad  on  the  out- 
side a  row  of  heavy  round  timber  piles,  against 
which  was  a  row  of  triple-lap  Wakefield  sheet 
piling  made  of  3-in.  plank;  and  on  the  inside,  a 
second  row  of  heavy  round  piles,  against  which 
was  driven  a  row  of  Friestedt  interlocking  chan- 
nel-bar steel  sheet  piling.  The  space  between 
the  two  rows  of  sheet  piling  on  the  ends  of  the 
cofferdam  was  8  ft.,  while  on  the  river  side  this 
space  was  increased  to  13  ft.  over  the  tun- 
nels as  shown  in  the  plan.  The  space 
thus  enclosed  was  filled  with  clay  to  make 
the  cofferdam  watertight.  The  round  piles  were 
in  30-ft.  lengths,  and  were  driven  to  a  penetra- 
tion of  10  ft.;  except  over  the  tunnels  where  care 
was  taken  to  avoid  penetrating  the  latter.  The 
wooden  sheeting  was  in  30-ft.  lengths  and  was 
driven  to  about  the  same  penetration  as  the  round 
piles.  The  steel  sheeting  had  been  used  previ- 
ously in  four  cofferdams,  but  was  still  in  good 
condition.  It  was  in  40-ft.  lengths,  w.hich  were 
driven  to  a  penetration  of  6  to  8  ft.  more  than 
that   of.  the    wooden    sheeting,    except    over    the 
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tunnels.  The  land  side  of  the  cofferdam  con- 
sisted of  a  close  row  of  heavy  round  piles,  tied 
together  with  waling  pieces  so  as  to  form  a  foot- 
ing for  the  bracing  used  in  the  cofferdam. 

In  building  each  cofferdam  the  inner  row  of 
piles  and  steel  sheet  piling  were  driven  around 
the  three  sides   in   the  river  with  a  floating  pile 
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columns  built  up  in  them ;  this  well  and  the  four 
in  the  second  row  were  next  opened  and  columns 
built  in  them.  The  same  program  was  then  ear- 
ned out  with  the  ten  jvells  under  the  other  end 
of  the  sub-structure. 

In  the  greater  part  of  the  wells,  3x6-in.  tongue 
and    grooved   plank    were   used    for   sheeting;    3 


Head    Hoists  on    South    Cofferdam. 
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sections  3  ft.  long.  They  were  built  of  J^-in. 
plates,  reinforced  with  two  2-in.  angles.  The 
sections  were  assembled  in  the  well  and  the 
shields  forced  down  to  rock  by  means  of  jack- 
screws  bearing  on  bulkhead  timbers  placed  across 
the  well.  The  excavation  was  all  made  by  hand, 
the  material  being  hoisted  out  in  buckets. 

Five  separate,  portable  head-hoist  platforms 
were  built  when  the  excavation  of  the  wells  was 
started,  one  for  each  of  the  wells  that  had  been 
opened.  These  platforms  were  each  loxio  ft  in 
plan  and  were  placed  on  a  cross  and  sway- 
braced  four-leg  tower,  20  ft.  high.  A  small  tri- 
pod derrick  was  erected  over  each  platform. 
These  derricks  carried  a  block  at  the  top,  through 
which  a  hoist  line  was  passed  to  a  hoisting  spool 
at  the  base  of  the  derrick.  These  spools  were 
driven  by  an  endless  wire  cable,  which  was 
driven  in  turn  by  a  hoisting  engine.  The  cable 
passed  along  the  row  of  towers,  and  through 
the  hoisting  spools  at  each  of  the  latter,  the  ar- 
rangement being  such  that  buckets  could  be 
hoisted  independently  from  any  one  or  all  of  the 
wells.  An  opening  large  enough  to  pass  a  heavy 
bucket  was  left  at  the  center  of  each  platform, 
the  tower  for  the  latter  being  set  on  the  top 
bracing  of  the  cofferdam  and  directly  over  one 
of  the  wells  in  which  the  excavation  was  in 
progress.  Two  men  were  required  on  each  plat- 
form to  handle  the  hoisting  line  and  to  dump  the 
buckets  when  the  latter  reached  the  surface.  The 
materials  brought  up  on  each  platform  were 
dumped    from   the   buckets   on    a    flume    leading 


driver.  After  t.he  completion  of  this  work  the 
outer  row  of  piles  and  sheeting  were  driven  by 
the  same  driver  and  the  enclosed  space  filled 
with  clay  by  a  dredge.  The  water  in  the  coffer- 
dam was  then  slowly  pumped  down,  in  order  that 
the  system  of  heavy  cross-bracing  might  be 
placed.  This  bracing  was  in  four  horizontal 
planes,  one  just  below  the  top  of  the  piling,  and 
the  next  three  spaced  6,  4  and  3  ft.  apart  on 
centers,  respectively,  from  the  top  down.  The 
bracing  consisted  of  I2xi2-in.  timbers,  placed  in 
regular  transverse  and  longitudinal  rows,  the 
sets  in  the  different  horizontal  iplanes  being 
braced  apart  with  vertical  posts.  In  both  coffer- 
dams the  river  bottom  was  considerably  higher 
at  the  back  of  the  cofferdam  than  at  the  front, 
so  in  order  to  permit  the  bracing  to  be  placed 
regularly,  the  excavation  was  started  as  soon  as 
any  of  the  bottom  had  been  exposed  by  pumping. 
This  excavation  was  made  by  shoveling  the 
material  into  buckets  and  hoisting  the  buckets 
out  with  a  turntable  derrick  crane  mounted  on 
one  end  of  the  cofferdam.  When  the  coffer- 
dams were  pumped  out  the  head  of  water  against 
the  face  on  the  river  side  was  from  20  to  22  ft. 
The  cofferdams  stood  throughout  the  work  with- 
out accident,  however,  although  a  portion  of  the 
river  side  of  the  north  one  directly  over  the  tun- 
nels was  pushed  in  to  some  extent,  but  the  steel 
sheeting  prevented  a  failure  at  this  point.  A 
pulsometer  pump  was  capable  of  keeping  each 
cofferdam  free  from  water,  and  during  most  of 
the  time  was  not  worked  to  its  full  capacity. 

After  the  material  in  the  bottom  of  the  south 
cofferdam  had  been  excavated  down  to  a  depth 
of  18  ft.  below  the  water  surface  in  the  river, 
work  was  started  on  the  excavations  for  the 
concrete  columns.  The  latter  are  in  four  rows 
of  five  each,  two  rows  toward  each  end  of  the 
sub-structure.  Each  column  was  built  in  a  sepa- 
rate circular  well,  according  to  the  same  general 
method  employed  in  building  similar  columns  for 
footings  for  large  buildings,  as  is  regularly  done 
in  Chicago.  Five  of  these  wells  were  opened  up 
at  a  time,  the  four  inshore  ones  in  the  row  at 
one  end  and  the  offshore  well  in  the  adjoining 
row  being  sunk  first.  The  well  in  the  outer 
corner  of  the  cofferdam  was  thus  left  until  these 
first    five    had    been    finished    and    the    concrete 


Details  of   Cofferdam    for   Dearborn   Street    Bridge. 


and  5-ft.  lengths  were  employed,  depending  on 
the  character  of  material,  two  steel  lagging  rings 
being  placed  to  each  set  of  planks^  In  driving 
through  the  sand  boulders  and  water  overlying 
the  rock,  it  was  found  necessary  to  use  steel 
cutting  shields  for  a  distance  of  14  to  17  ft. 
These  shields  were  each  made  up  in  four  parts, 
the  cutting  section  being  5  ft,  and  the  remaining 


down  to  the  water  just  outside  the  cofferdam, 
these  flumes  being  steep  enough  so  the  clay 
would  slide  on  them.  The  materials  from  the 
wells  were  dumped  into  the  river  at  the  ends  of 
the  sub-structure  in  this  manner  and  were  later 
dredged  out  and  hauled  away  in  scows  when  the 
cofferdams  were  removed.  After  the  five  wells 
of  the  set  had  been  finished,  the  head  hoist  plat- 
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forms  were  picked  up  by  the  turn-table  derrick 
craoe  and  moved  to  the  next  position,  or  were 
moved  across  the  bracing  on  rollers. 

The  concrete  for  the  wells  and  also  for  the 
sub-structure  was  made  in  the  proportions  of  I 
of  cement,  2}4  of  sand  and  5  of  broken  stone. 
All  of  it  was  made  in  a  pug-mill  mi.xer  set  up 
on  the  fourwheel  wide-g^uge  truck  of  a  turn- 
table derrick.  Charging  hoppers  for  the  mixer 
were  erected  over  the  latter,  a  working  platform 
being  built  around  these  hoppers.  The  mixer 
outfit  was  brought  to  the  work  on  a  scow  and 
then  run  out  on  rails  laid  on  the  bracing  of  the 
cofferdam.  Materials  were  supplied  to  it  from 
scows  by  either  of  two  turn-table  derricks,  both 
placed  on  the  ends  of  the  cofferdam.  The  con- 
crete was  delivered  from  the  mixer  directly  into 
chutes  and  pipes  leading  to  the  bottom  of  the 
wells.  As  soon  as  one  set  of  wells  was  com- 
pleted the  mixer  outfit  could  readily  be  turned 
10  as  to  deliver  to  the  next  set 


General    Plan   and   Profile  at  Dearborn  Street  Bridge. 
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Plan  and  Cross-Sectional     Elevation  of   North   Substructure. 


When  the  wells  and  sub-structure  on  the  south 
side  of  the  river  had  been  finished,  the  whole 
construction  plant  was  moved  to  the  other  side 
of  the  river,  where  the  work  was  handled  in 
practically  the  same  way  as  on  the  south  side, 


and  in  nearly  the  same  sequence.  The  wells  in 
the  south  cofferdam  reached  solid  rock  at  a  deptli 
of  from  90  to  95  ft.,  and,  with  the  exception  of 
considerable  water  in  the  quicksand  directly  over 
the  rock,  no  particular  difficulty  was  experienced 


in  sinking  them.  In  the  wells  of  the  north  coffer- 
dam, on  the  other  hand,  rock  was  not  found 
until  a  depth  of  in  the  neighborhood  of  105  ft. 
below  the  water  in  the  river  had  been  reached. 
Water  was  encountered  in  great  quantities  in  the 
quicksand  at  this  depth,  but  three  wells  were 
sunk  to  the  rock  and  filled  with  concrete.  As 
additional  pumping  from  the  wells  might  have 
caused  damage  to  adjacent  structures  the  decision 
was  then  made  to  increase  the  cross-section  of 
the  footings  of  the  balance  of  the  wells  at  a 
depth  of  about  64  ft.,  where  hardpan  had  been 
found,  and  to  form  an  elliptical  I2xi6-ft.  base 
at  this  level  for  each  column. 

The  two  tunnels  for  gas  pipes  which  pass 
under  both  sub-structures  required  very  careful 
work  in  sinking  the  wells  for  the  concrete  col- 
umns. One  of  the  tunnels  is  between  two  rows 
of  columns  under  each  sub-structure,  and  the  two 
'are  so  close  together  under  the  south  sub-struc- 
ture that  there  was  barely  room  enough  to  sink 
wells  between  them.  The  work  was  completed, 
nevertheless,  without  materially  injuring  either 
tunnel,  although  one  of  them,  which  was  lined 
with  a  single  ring  of  brick  laid  in  lime  mortar, 
filled  with  water  after  the  south  cofferdam  was 
flooded.  The  cofferdam  was,  therefore,  pumped 
out  again  and  the  tunnels  were  filled  with  con- 
crete from  shaft  to  shaft.  ^ 

The  plans  for  the  Dearborn  street  bridge 
were  prepared  by  the  engineering  departmnt  of 
the  Sanitary  District  of  Chicago,  and  the  construc- 
tion work  was  carried  on  under  the  supervision 
of  that  department.  Mr.  C.  R.  Dart  is  bridga 
engineer  for  the  District.  Mr.  R.  I.  Randolph 
was  resident  engineer  on  the  work.  The  old 
bridge  was  removed  and  the  sub-structure  of  the 
new  one  was  built  by  the  Great  Lakes  Dredge  & 
Dock  Co. 


Run  of  Mine  Coal  has  been  used  successfully 
in  the  Chicago  pumping  stations,  where  for- 
merly it  was  the  practice  to  employ  only  lump 
coal  which  was  supposed  to  have  passed  over 
\%-\n.  screens  at  the  mines  so  that  all  pieces 
under  that  size  were  screened  out  before  ship- 
ment. This  made  the  coal  more  expensive,  but 
theoretically  it  should  evaporate  more  water 
per  pound.  By  using  run-of-mine  instead  of 
lump  coal  the  average  price  was  cut  down  from 
$2.55  in  1905  to  $2.38  in  1906.  In  1905  it  re- 
quired at  all  pumping  stations  15.97  'h.  of  coal 
to  pump  1,000,000  gal.  to  a  height  of  1  ft.,  while 
in  1906  it  required  but  15.026  lb.  for  the  same 
duty,  or  0.498  lb.  less  than  in  1905.  The  total 
cost  of  pumping  1,000,000  gal.  I  ft.  high  in  1906 
was  3.89  cents,  while  in  1905  it  was  4.25  cents, 
showing  a  saving  of  0.36  cent.  Of  this  amount 
0.25  cent  was  due  to  a  saving  in  coal  and  o.il 
cent  to  saving  in  other  causes.  The  Municipal  Di- 
vision of  Tests  and  Inspection  is  making  the  tests. 


September  14,  1907. 

Completion  of  the  Cross  River  Dam,  Croton 
Water- Works  System. 


The  contract  for  the  Cross  River  dam,  near 
Katonah,  N.  Y,,  which  is  to  impound  about 
9,000,000,000  gal.  of  water  for  the  increased  sup- 
ply from  the  Croton  valley  for  New  York  City 
was  awarded,  June  23,  1905,  to  MacArthur 
Brothers  Co.  and  Winston  &  Co.,  for  $1,246,211.60. 
The  time  limit  of  26  months  required  the  com- 
pletion of  the  work  on  August  23,  1907.  The 
time  lost  by  the  cessation  of  work  due  to  an 
injunction  served  on  the  contractors  soon  after 
their  organization  was  well  completed,  and  in 
the  reorganization  and  collection  of  a  large 
number  of  employees  in  a  difficult  season  of  the 
year  together  caused  a  delay  estimated  to  be 
equivalent  to  five  or  six  months.  Notwithstand- 
ing this  gratuitous  interruption,  the  work  is  now 
essentially  completed  except  final  touches  and 
auxiliary    construction     like    roads    and    bridges 
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elusive  of  about  six  weeks"  delay  through  stress  of 
weather. 

The  main  part  of  the  dam  is  about  900  ft.  long 
and  170  ft.  in  extreme  height,  with  a  width  of  23 
ft.  under  the  coping  and  115  ft.  at  the  widest  part 
of  the  base.  Its  foundations  are  carried  down 
to  solid  rock  at  a  maximum  depth  of  40  ft.  be- 
low the  original  low  water  level  of  the  river. 
Both  faces  of  the  dam  are  battered  except  the 
upper  part  of  the  up-stream  face  which  is  ver- 
tical. It  is  built  Of  Cyclopean  masonry  faced  with 
large  moulded  concrete  blocks.  The  principal 
quantities  involved  are  about  117,000  cu.  yd.  of 
excavation  and  155,000  cu.  yd.  of  masonry.  The 
details  of  design,  the  plant  installed  and  the 
methods  adopted  for  the  execution  of  the  work 
have  been  described  in  The  Engineering  Record 
of  May  20,  1905,  June  16,  1906,  and  January  5, 
1907. 

Since  these  articles  were  published  the  design 
has  been  modified  by  the  introduction  of  several 
horizontal    tiers   of   continuous    longitudinal    ten- 


Downstream     Face  of  Dam,  Showing  Derricks,  Cableways  and  Landing  Platforms. 


which  do  not  at  all  interfere  with  the  service  of 
the  dam  or  the  impounding  of  water  to  supple- 
ment the  city  supply  which  was  recognized  as 
very  inadequate  in  case  of  prolonged  drouth. 

It  will  be  remembered  that  the  need  for  the 
dam  was  so  urgent  that  its  construction  was 
classed  as  emergency  "work,  and  the  contract  was 
awarded  to  a  high  bidder  in  consideration  of 
experience  and  available  plant  assuring  the  most 
rapid  and  efficient  progress.  The  result  justifies 
the  unusual  action  and  should  be  a  source  of 
satisfaction  to  the  city  of  New  York,  its  engi- 
neers and  the  contractors. 

The  design  of  the  dam  was  specially  adapted  to 
expedite  its  construction  by  the  use  of  moulded 
concrete  blocks  instead  of  cut  stone  in  the  face 
of  the  dam  and  the  contractors'  determination  to 
make  good  their  responsible  undertaking  installed 
a  combined  system  of  multiple  cableways  and  der- 
ricks and  provided  an  equipment  far  more  exten- 
sive and  expensive  than  is  usually  considered  ade- 
quate for  much  larger  works.  With  it  they  have 
been  able  to  lay  masonry  at  the  rate  of  18,500  cubic 
yards  per  month  on  a  comparatively  small  area 
and  have  essentially  completed  the  main  dam,  in- 
cluding excavation,  diversion  work  and  other  pre- 
limiirirics.  in  ;,bout  20  months  working  time,  in- 


sion  bars  in  the  upper  part  of  the  masonry  to  pre- 
vent cracking.  For  this  purpose  about  106,000  lb. 
of  Thacher  bars  in  30-ft.  lengths  are  placed  in 
sets  of  two  to  six  bars  in  horizontal  planes  3  to 
5  ft.  apart  vertically.  The  hooked  ends  of  suc- 
cessive bars  are  engaged  and  special  care  is  taken 
to  bed  them  thoroughly  in  the  concrete  at  all 
points.  This  requirement  operates  to  limit  the 
size  of  the  Cyclopean  stone  and  has  made  the 
work  somewhat  slower. 

It  has  also  been  decided  to  carry  a  22-ft.  road- 
way on  top  of  the  dam,  and  a  6-.in.  concrete 
pavement,  crowned  3  in.,  is  laid  between  the 
coping  stones  and  is  separated  from  the  Cyclo- 
pean masonry  which  supports  it  by  a  layer  of  tar 
paper.  The  pavement  is  pitched  to  five  cast-iron 
catch  basins  in  each  gutter,  which  deliver  through 
transverse  6-in.  cast-iron  pipes  to  a  12-in.  cast- 
iron  longitudinal  pipe,  pitched  i  :ioo,  which  dis- 
charges into  a  cesspool  beyond  one  end  of  the 
dam. 

In  order  to  handle  supplies  and  machinery  as 
rapidly  as  possible  the  contractors  built  a  stan- 
dard gauge  tri'ck  about  ij4  miles  long,  with 
heavy  cuts  and  fills  and  several  trestles  and 
bridges,  to  connect  the  dam  site  with  the  Harlem 
River  Railroad  at  Katonah.    The  waters  of  the 
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Cross  River  were  diverted  from  the  dam  site  by 
two  earth  and  rock  fill  dams  across  its  channels 
about  1,200  ft.  apart.  Between  the  dams  the  flow 
of  the  river  was  carried  in  a  wooden  flume  and 
two  5-ft.  riveted  steel  pipes  about  90  ft.  long, 
the  latter  being  built  permanently  into  the  dam 
masonry.  Excavation  was  made  by  pick  and 
shovel  and  by  blasting,  and  the  spoil  was  handled 
successively  by  wheelbarrows,  carts,  bottom  dump 
wagons,  wooden  skips  and  steel  buckets,  the 
latter  being  hoisted  first  by  derricks  and  after- 
wards by  cable  ways. 

Quarries  were  opened  in  the  hillsides  at  both 
ends  of  the  dam,  and  the  larger  stones  were  used 
for  the  Cyclopean  masonry,  while  the  remainder 
were  crushed  for  concrete,  thus  utilizing  a  very 
large  proportion,  estimated  at  95  per  cent,  of  the 
total  amount  of  stone  quarried.  A  700-ft.  and 
an  800-ft.  cableway,  transverse  to  the  axis  of  the 
dam  with  their  towers  on  opposite  sides  of  the 
center  line  were  installed  to  handle  the  excavated 
material  from  the  pit  and  for  the  back  fill,  and 
were  moved  parallel  with  themselves  several 
times  to  command  the  diflferet  parts  of  the  ex- 
cavation. Three  1,300-ft,  15  and  18-ton  longitud- 
inal cableways  with  b-aveling  towers  were  in- 
stalled on  high  jevel  tracks  on  both  sides  of  the 
valley  at  the  ends  of  the  dam  and  commanded 
its  entire  area.  The  cables  have  a  clearance  of 
25  ft.  above  the  finished  crest  of  the  dam  and,  to- 
gether with  nearly  a  score  of  derricks  have  han- 
dled all  materials. 

A  power  plant  was  located  on  the  south  side, 
and  in  it  were  installed  steam  boilers  of  about 
1,000  h.-p.  capacity,  an  electric  plant  and  an  air 
compressor  plant  of  about  1,120  h.-p.  capacity  fur- 
nishing power  for  the  operation  of  all  of  the 
machinery.  Two  stone  crushers  located  on  the 
bank  above  the  south  end  of  the  dam  receive 
stone  from  the  quarries,  and  after  it  is  crushed 
deliver  it  by  a  bucket  elevator  to  a  cylindrical 
screen,  from  v;hich  it  passes  to  the  storage  bhis 
and  thence  by  a  belt  conveyor  to  the  concrete 
mixing  machine  delivering  through  2-yd.  steel 
buckets  pushed  on  narrow-gauge  cars  to  the  cable- 
ways  which  transfer  it  to  the  required  points  on 
the  dam.  The  concrete  machinery  is  contained 
in  a  wooden  tower  and  is  operated  through 
clutches  by  an  i8.x22-in.  engine  driven  with  com- 
pressed air  at  no  lb.  pressure.  An  additional 
boiler  plant  was  eventually  installed  to  operate 
the  crushers  independently. 

Water  for  the  steam  plant  and  for  the  dani 
was  at  first  provided  by  two  large  pumps  in- 
stalled on  the  river  bank  below  the  dam  which 
deliver  to  an  elevated  wooden  tank.  Later,  in 
order  to  provide  an  additional  water  supply  at 
the  north  end  of  the  dam,  a  Worthington  pump 
was  installed  on  a  raft  in  the  river  and  delivers 
through  a  2-in.  pipe  800  ft.  long  to  a  3,000-gal. 
wooden  stave  reservoir  tank  at  elevation  380  which 
provides  an  independent  supply  with  a  good  head 
for  the  work  most  remote  from  the  original  water 
station.  A  blacksmith  shop,  machine  shop,  car- 
penter shop  and  saw  mill,  all  well  equipped  with 
machine  tools,  were  also  provided  near,  the  power 
house  and  served  for  maintenance,  repairs,  and 
the  construction  of  much  of  the  plant  used  by  the 
contractors.  Buildings  were  also  erected  for  of- 
fices, store  houses,  commissary,  lodging  and  a 
number  of  small  cottages  for  foremen  and  me- 
chanics. 

An  area  of  over  40,000  sq.  ft.  was  levelled  on 
the  south  hill  at  an  elevation  of  about  50  ft.  be- 
low the  crest  of  the  dam,  and  in  it-  were  in- 
stalled forms  for  casting  about  200  large  face 
blocks  at  once  which  were  constructed  at  a  maxi- 
mum rate  of  65  per  day  by  a  lO-man  gang,  using 
a  rolling  overhead  concrete  platform.  This  yard 
was  equipped  with  five  boom  derricks  which 
handled  materials,  forms  and  blocks  and  piled  the 
latter  in  storage  often  to  a  height  of  5  or  6  tiers. 
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These  derricks  interlcxiked  and  loaded  the  blocks 
on  cars  delivering  directly  to  one  of  the  main 
cableways  which  usually  transported  them  out  on 
the  dam  during  the  night,  leaving  it  available 
during  the  day  for  delivering  stone  to  the  crush- 
ers. Normally  two  of  the  cables  were  in  con- 
stant use  in  the  day  time  delivering  concrete  to 
diflferent  parts  of  the  dam,  where  it  and  the  cast 
blocks  were  handled  by  stiff  leg  derricks  with 
60-ft.  booms  arringed  clear  of  the  working  face 
in  two  rows,  one  on  the  upstream  and  one  on  the 
downstream  side. 

These  derricks  were  at  first  seated  on  the 
ground  and  afterwards  as  the  work  progressed 
and  the  elevation  of  the  top  of  the  masonry  rose 
above  their  effective  clearance  they  were  succes- 
sively lifted  up  and  seated  on  towers  against  the 
faces  of  the  dam.  All  movements  of  the  derricks 
were  generally  made  at  night  when  they  were 
handled  rapidly  and  easily  by  the  cableways  which 
transferred  them  bodily  to  their  successive  posi- 
tions with  minimum  trouble  and  often  without 
any  interruption  of  the  work.  This  system  pro- 
moted the  utmost  rapidity  of  construction  and 
although  it  involved  a  large  amount  of  plant, 
has  been  found  very  satisfactory. 

In  the  later  part  of  the  work  this  arrangement 


they  were  at  least  2  days  old  were  stripped  and 
later  turned  over  and  finally  stored  in  tiers  until 
required  in  the  dam.  The  concrete  was  shoveled 
into  them  from  an  overhead  rolling  platform  and 
as  none  were  cast  in  cold  weather,  their  manufac- 
ture was  very  much  delayed  by  the  late  season 
this  spring,  so  that  only  about  1,000  cu.  yd.  were 
manufactured  during  the  month  of  May.  The 
weight  and  dimensions  of  the  blocks  are  so  great 
that  when  the  work  was  commenced  considerable 
difficulty  was  encountered  by  the  springing  of  the 
moulds  and  consequent  bulging  and  convexity  of 
the  blocks.  This  was  finally  remedied  by  taking 
great  care  to  tamp  and  solidify  the  ground  under 
the  moulds  and  by  reinforcing  the  moulds  them- 
selves. 

The  best  results  were  obtained  by  casting  the 
blocks  with  the  exposed  face  downward,  and  in 
some  cases  where  two  faces  were  exposed,  one 
side  of  the  mould  was  inclined  slightly  from  the 
vertical  to  give  a  little  pressure  of  wet  concrete 
against  that  face.  At  first  dog  holes  were  cored 
in  the  blocks. when  they  were  cast,  but  as  this 
was  found  unsatisfactory,  the  practice  was  later 
abandoned  and  the  holes  were  cut  by  hand  as 
.soon  as  possible  after  the  blocks  were  stripped. 
.\   maximum   of  about   7,000  cu.   yd.   of  molded 


deliver  stone  and  concrete  by  cars  on  a  horizon- 
tal service  platform  alongside  the  dam.  This  in- 
volved the  use  of  about  160  tons  of  steel  in  the 
towers  at  an  estimated  cost  of  $ico  per  ton, 
1,600,000  ft.  board  measure  of  lumber  at  $40  per 
thousand  and  5,000  lin.  ft.  of  round  piles.  The 
use  of  this  system  was  not  obligatory  on  the  con- 
tractor and  the  specifications  gave  him  the  option 
of  executing  the  work  in  the  manner  outlined  or 
of  adopting  any  alternative  plan  which  the  engi- 
neers were  convinced  would  give  equal  or  more 
satisfactory  results. 

As  the  contractor  was  in  a  position  to  cover 
the  work  with  an  unusually  large  installaton  of 
cableways  he  was  allowed  to  substitute  them  for 
the  derrick  tower  system,  and  it  is  considered 
that  the  results  justified  the  substitution,  and 
that  this  plan  was  the  most  desirable  one  both 
on  account  of  the  facilities  it  afforded  for  tlie 
very  rapid  movement  of  all  other  portions  of 
the  plant,  such  as  derricks,  platforms,  etc.,  with- 
out dismantling  them,  and  because,  as  the  height 
of  the  structure  increased  and  the  width  of  the 
working  surface  diminished,  the  vertical  move- 
ment of  materials  decreased  correspondingly,  thus 
facilitating  the  rapidity  of  operations.  With  the 
derrick   system,   on    the   contrary,    the   height   to 


Block  Yard,   Concrete  Tower  and    Machine  Shop. 


Roadway  Foundation  and  Bars  in  Crest  of  Dam. 


was  somewhat  modified  by  transferring  seven  of 
the  derricks  to  the  top  of  the  wall.  With  this 
arrangement,  the  six  9-man  gangs  of  masons  and 
the  four  3-man  gangs  of  block  layers  laid  980 
cu.  yd.  in  one  10-hr.  day.  In  this  masonry  the 
proportion  of  rock  to  the  entire  volume  of  the 
masonry  varied  from  12  to  22  per  cent.  The  out- 
put of  the  quarries  was  closely  regulated  by  the 
amount  of  stone  required  for  the  dam  and  aver- 
aged about  2,500  cu.  yd.  per  week.  About  580 
cu.  yd.  of  concrete  was  a  maximum  output  for 
one  lo-hr.  day. 

In  order  to  facilitate  the  handling  of  materials 
from  the  cableways  to  the  derricks  on  top  of  the 
dam,  six  20x30-ft.  landing  platforms  were  built 
at  equidistant  points  on  the  down-stream  face  of 
the  dam.  The  decks  were  made  of  6-in.  ties  car- 
ried on  wooden  towers  with  their  vertical  posts 
braced  on  all  sides  and  secured  at  the  feet  to  in- 
clined timbers  resting  against  the  curved  face  of 
the  masonry  and  abutting  at  the  bottom  on  a 
longitudinal  timber  sill  laid  on  the  surface  of  the 
ground.  The  platforms  were  at  first  built  at  ele- 
vation 272  and  afterwards  as  the  masonry  pro- 
gressed were  raised  to  elevation  289,  42  ft.  below 
the  crest. 

The  large  face  blocks  of  a  maximum  weight  of 
about  6  tons  each  were  cast  in  knock-down  forms 
arranged  in  rows  in  the  casting  yard,  and  after 


blocks  were  stored  at  once  in  the  yard.  The 
blocks  and  all  other  concrete  were  made  with 
Giant  cement  and  weighed  151  pounds  per  cubic 
foot. 

All  cement  was  sampled  and  sealed  in  bins  at 
the  mills  and  tested  at  the  site.  After  its  receipt 
at  the  dam  it  was  held  to  await  the  results  of 
7-days'  test  before  use  and  usually  showed  im- 
provement. 

The  32!/$x24^-ft.  gate  house  on  the  up-stream 
face  of  the  dam  has  monolithic  concrete  face  walls 
cast  in  position  with  sliding  shutters  moved  up- 
ward in  the  usual  way  as  the  work  progressed 
and  arranged  to  have  their  lower  edges  always 
overlap  the  finished  concrete  work  and  preserve 
the  alignment  of  the  upper  part.  The  3x6-ft. 
panels  were  made  of  2-in.  tongue  and  groove 
horizontal  boards  with  vertical  cleats  3  ft.  apart 
and  were  held  in  place  by  5^-in  bolts  18  in.  long 
threaded  at  their  inner  ends  to  engage  nuts  and 
washers  perm.inently  bedded  in  the  concrete  12  in. 
from  the  surface. 

To  facilitate  the  most  expeditious  construction 
of  the  masonry  by  avoiding  the  constant  move- 
ment of  derricks  and  the  obstruction  of  the  work- 
ing surface  of  the  dam,  the  original  designs  con- 
templated the  support  of  a  number  of,  derricks  on 
permanent  steel  towers  built  into  the  concrete 
masonry.    With   this   system   it  was   intended   to 


which  materials  were  hftisted  and  the  consequent 
time  required  to  lay  a  given  amount  of  masonry 
increased  in  direct  proportion  to  the  height  of 
the  structure. 

A  cofferdam  was  built  around  the  upper  end  of 
the  two  s-ft.  steel  flume  pipes,  which  carried  the 
flow  of  the  Cross  River  through  the  dam  during 
construction,  and  on  July  24th  the  flow  was  cut 
off  and  during  the  following  night  the  water  level 
in  the  reservoir  rose  18  in.,  and  the  water  com- 
menced to  flow  through  the  permanent  waste 
pipe  at  the  rate  of  about  7,000,000  gal.  daily,  an 
amount  corresponding  approximately  to  the  mini- 
mum dry  weather  flow  of  the  river.  The  flume 
pipes  were  immediately  closed  with  rubble  ma- 
sonry very  carefully  filled  in  by  gangs  commenc- 
ing at  the  middle  and  working  both  ways  to  the 
end.  The  rubble  was  packed  as  close  as  possi- 
ble, the  ends  of  the  pipe  were  securely  closed  by 
heavy  dish  plates  and  rubber  gas  tips  bolted  on 
and  afterwards  all  interstices  in  the  masonry  were 
filled  by  grout  forced  in  under  pressure  through 
a  full-length  perforated  pipe. 

Besides  the  construction  of  the  dam  the  work  in 
progress  involves  the  building  of  about  ij4  miles 
of  macadamized  road,  i^  miles  of  grading,  and 
S^  miles  of  gravel  road  28  ft.  wide.  There  will 
1)6  required  about  20,000  cu.  yd.  of  open  cut  at 
Cross  River  and  25.000  yd.  of  cut  and  18,000  yd. 
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of  fill  at  the  reservoir  and  two  40-ft.  concrete 
arch  spans  across  the  river  and  the  spillway,  in- 
volving respectively  about  250  and  400  cu.  yd. 
of  concrete.  The  work  throughout  has  been 
handled  as  a  unit,  different  portions  of  it  being 
accelerated  or  retarded  and  groups  of  men  shift- 
ed from  one  service  to  another  to  maintain  a  uni- 
form progress  and  secure  the  most  rapid  total 
advance.  A  maximum  force  of  about  650  men 
has  been  employed  and  the  contractors  estab- 
lished a  carap  large  enough  to  accommodate  600 
of  them,  besides  3-room  cattages,  boarding  hall 
and  dormitory  for  60  foremen  and  mechanics. 
The  camps  were  supplied  with  electric  lights  and 
water  and  were  carefully  cleaned  and  disinfected 
twice  a  week. 

Very  few  fatalities  have  occurred  on  the  work 
and  there  has  been  no  serious  accident  or  epi- 
demic. A  regular  physician  has  been  retained  to 
care  for  all  cases  of  sickness  and  injury  with- 
out charge  to  the  patient  and  is  paid  for  out  of 
a  fund  provided  by  an  assessment  of  60  cents 
per  month  each  on  every  person  employed  on  the 


British  Power  Plant  Accidents  in  1906. 


The  annual  report  for  last  year  of  Mr.  Michael 
Longridge,  chief  engineer  of  the  British  kngine, 
Boiler  &  Electrical  Insurance  Co.,  nf  Manches- 
ter, England,  gives  interesting  information  con- 
cerning accidents  to  power  plants.  The  only 
thing  about  most  of  these  accidents  that  is  not 
regrettable  is  the  fact  that  the  information  they 
afford  is  turned  to  the  use  of  builders  and 
users  of  such  equipment  through  these  annual  re- 
ports, which  give  warning  of  danger  at  the  ex- 
pense of  somebody  else. 

The  rate  of  breakdowns  among  insured  steam 
engines  was  unusually  high  during  1906,  amount- 
ing to  I  in  8.1  of  the  engines  insured,  although 
among  oil  and  gas  engines  it  was  lower,  i  in 
12.4.  The  reasons  assigned  for  this  difference 
are  that  gas  engines  have  fewer  parts  than  steam 
engines,  these  parts  are  generally  much  smaller 
than  the  parts  of  steam  engines  of  the  class  in- 
sured, and  gas  engines  cannot  be  habitually  sub- 
jected to   stresses  much   heavier  than   the  parts 


View  Looking  Downstream,     Showing   Gatehouse  and    Bastions. 


work  from  the  superintendent  down.  Beds  were 
provided  in  the  New  York  and  White  Plains 
Hospitals  as  required. 

Mr.  W.  H,  Sears  is  the  chief  engineer,  and 
Mr.  G.  G.  Honness  is  the  acting  division  engi- 
neer. Mr.  James  Winston,  of  the  contracting 
firm,  and  Mr.  M.  J.  Look,  chief  engineer,  are  in 
direct  charge  of  the  work. 


An  Unusual  Hot  Blast  Heating  System  has 
recently  been  installed  in  a  hospital  at  Salinas, 
Cal.,  in  which  a  furnace  heater  is  used  as  the 
source  of  heat  instead  of  steam  coils.  The  hos- 
pital is  a  37x90-ft.  two-story  brick  building,  and 
has  accommodations  for  about  30  persons,  for 
which  a  system,  with  a  capacity  for  delivermg 
about  3,000  cu.  ft.' of  air  per  min.,  or  the  equiva- 
lent of  about  6,000  cu.  ft.  per  capita  per  hour, 
was  installed.  As  there  is  no  steam  plant  in- 
stalled, the  fan,  a  SS-i".  centrifugal  blower,  is 
driven  by  an  electric  motor  and  the  air  delivered 
is  heated  by  a  large  Royal  hot  air  furnace,  located 
in  an  enlargement  of  the  air  casing.  The  hot 
blast  is  distributed  by  ducts  in  the  basement  ceil- 
ing with  flues  rising  to  each  room. 


were  designed  to  bear.  The  percentages  of  the 
total  number  of  failures  of  all  kinds  which  were 
caused  primarily  by  the  giving  way  of  various 
parts  first  were  as  follows :  Valves  and  valve 
gear,  23.3 ;  spur  gearing,  12 ;  air  pump  motions, 
9.9;  columns,  entablatures,  bedplates  and  pedes- 
tals, 8.6;  air  pump  bucket  and  valves,  6.9;  cylin- 
ders, valve  chests  and  covers,  6.1;  connecting 
rods,  straps  and  bolts,  5.6;  main  shafts,  5.2,  and 
other  parts  in  smaller  percentages.  Twenty-eight 
per  cent,  of  the  breakdowns  were  due  to  accident 
or  unascertained  causes,  36  per  cent,  to  old  de- 
fects or  deterioration  by  wear  and  tear,  22  per 
cent,  to  the  negligence  of  owners  or  attendants, 
and  14  per  cent,  to  weakness,  bad  design,  work- 
manship or  material.  In  the  case  of  gas  and  oil 
engines,  the  failure  is  believed  to  have  begun  in 
the  valves  and  valve  gear  in  28.7  per  cent,  of  the 
cases;  cylinders  and  cylinder  ends  16.7  per  cent., 
main  shafts,  15.7;  connecting  rods  and  their 
bolts,  12;  govenors  and  governor  gear,  7.4;  pis- 
tons, 6.5.  TJie  unusuatlly  high  percentage  of 
breakdowns  in  steam  engines  on  account  of  wear 
and  tear  is  attributed  to  the  exceptional  activity 
in  the  cotton  trade,  which  encouraged  spinners 
and   manufacturers  to   increase   their  production 


and  consequently  their  demands  for  power  to  the 
utmost.  The  increased  strain  upon  the  engines 
found  out  weak  parts  which,  under  rather  easier 
conditions  of  working,  might  have  remained  ser- 
viceable. On  the  other  hand  the  percentage  of 
breakdowns  ascribed  to  weakness,  bad  design, 
workmanship  and  materials  was  unusually  low. 

Some  of  the  accidents  are  described  at  some 
length  by  Mr.  Longridge.  One  of  these,  interest- 
ing as  showing  the  value  to  power  plant  owners 
of  the  advice  of  the  company's  inspectors,  oc- 
curred to  an  engine  on  which  more  than  £300 
insurance  was  refused.  It  was  a  horizontal  tan- 
dem compound  engine,  with  cylinders  19}^  and 
35  in.  diameter,  by  4  ft.  6  in.  stroke,  running  at 
68  revolutions  per  minute,  with  a  boiler  pres- 
sure of  120  lb.  per  sqiiare  inch.  The  power,  about 
450  i.  h.  p.,  was  transmitted  by  a  rope  drum,  24 
ft.  diameter,  grooved  for  24  ropes,  lyi  in.  diam- 
eter, and  weighing  about  21  tons.  The  peri- 
pheral speed  at  68  revolutions  per  minute  was, 
therefore,  5,060  ft.  per  minute.  One  morning, 
while  the  engineman  was  filling  the  crank  pin 
lubricator,  he  became  aware  that  the  engine  was 
gaining  speed.  As  the*  stop  valve  was  placed 
between  the  cylinders,  and  therefore  in  a  direct 
line  with  the  ro^  wheel,  he  ran  to  the  boiler- 
house  to  close  the  junction  valve,  but  before  he 
could  reach  it  the  rope  drum  burst.  All  the  seg- 
ments and  arms  were  torn  oflf  and  broken,  leav- 
ing the  boss  only  upon  the  shaft.  One  of  the 
pieces  fell  through  the  boiler-house  roof  and 
broke  the  steam  main;  other  pieces  smashed  the 
air  pump,  condenser,  and  exhaust  pipes,  valve 
and  governor  gear,  and  destroyed  the  engine- 
house  roof.  Fortunately,  the  cylinders  escaped. 
The  mill  was  stopped  one  month.  The  accident 
would  probably  have  been  prevented,  Mr.  Long- 
ridge states,  by  the  use  of  a  "knock-ofiF,"  the  ab- 
sence of  which  has  been  reported  many  times. 

Another  instructive  accident  happened  to  3 
pair  of  horizontal  tandem  tri-compound  engines, 
with  high-pressure  cylinder,  22  in.  diameter,  in- 
termediate 35  in.  diameter,  and  two  low-pressure, 
each  40  in.  diameter,  the  high-pressure  and  one 
low-pressure  piston  being  coupled  to  one  crank, 
and  the  intermediate  and  the  other  low-pressure 
piston  to  the  other  crank.  The  stroke  of  the  pis- 
tons was  6  ft.,  the  speed  43  revolutions  per  min- 
ute, and  the  boiler  pressure  160  lbs.  per  square 
inch.  The  power — about  960  i.  h.  p. — was  trans- 
mitted by  a  spur  flywheel  and  pinion,  18  ft.  9  in. 
and  6  ft.  5  in.  diameter  respectively.  Soon  after 
breakfast  one  morning  a  fire  broke  out  in  one 
of  the  spinning  rooms  which  the  engine  drove. 
The  operatives  at  once  threw  off  the  machinery 
and  made  for  the  exit,  and  the  engine  began  to 
gain  speed.  The  engineman  ran  to  the  "knock- 
off"  gear,  pulled  the  trip  gear  out  of  action,  and 
began  to  close  the  stop  valve.  While  thus  en- 
gaged, he  received  an  urgent  order  to  start  the 
fire  pump,  and  left  the  engine-house  with  the  en- 
gine slowing  down  and  the  stop  valve  nearly 
shut.  As  soon  as  he  had  gone,  a  mechanic 
rushed  in,  and,  finding  the  engine  still  in  mo- 
tion, and  no  one  present,  threw  the  trip  gear  into, 
action  and  opened  the  stop  valve  as  quickly  as 
he  could,  thinking,  in  his  excitement,  that  he  was 
closing  it.  The  engines  at  once  began  to  race, 
and  before  the  valve  could  be  shut  down,  had 
attained  sufl^cient  speed  to  break  the  cast-iron- 
bell  crank  levers  which  drove  one  of  the  air 
pumps.  Fortunately,  no  furthei'  damage  was  done. 
It  is  in  emergencies  like  this,  Mr.  Longridge 
points  out,  that  such  an  apparatus  as  an  electric 
stop  motion,  which  enables  anyone  to  stop  the 
engine  by  simply  pressing  a  button  in  the  engine- 
house  or  in  any  room  in  the  mill,  is  useful. 

On  account  of  the  few  instances  in  which  the 
complete  history  of  broken  shafts  can  be  ascer- 
tained, the  three  following  cases  are  important: 

The  first  shaft  accident  happened  to  a  Mc- 
Naughted   beam    engine,    with    cylinders   20   and 
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36  in.  diameter;  strokes  of  pistons,  2  ft.  and  4 
ft.;  revolutions,  50  per  minute;  boiler  pressure, 
75  lbs.  per  square  incb-  "Power  transmitted  by 
spur  wheel  and  pinion.  Crank  shaft,  23  years 
old,  of  wrought  iron,  with  neck  6^  in.  diameter 
and  g]r]  in.  long.  Bending  stress,  crank  on  cen- 
tre, 7,075  lb.  per  square  inch.  Stress  due  to  com- 
bination of  bending  and  twisting,  7,920  lb.  per 
square  inch.  Number  of  revolutions  made  by 
sbaft,  i93}i  millions.  The  shaft  failed  in  the 
neck,  the  crack  being  partly  longitudinal  and  then 
circumferentiaL 

The  second  shaft  accident  happened  to  a  hori- 
zontal tandem  compound  engine,  with  cylinders 
I/H  in-  and  30  in.  diameter,  by  3  ft.  6  in.  stroke, 
running  at  77  revolutions  per  minute,  with  a 
boiler  pressure  of  loo  lb.  per  square  inch.  Power 
transmitted  by  spur  wheel  and  pinion.  Crank 
shaft,  19  years  old,  of  wrought  iron,  with  neck 
10  in.  diameter,  by  16  in.  long.  Distance  from 
centre  of  bearing  to  centre  line  of  engine,  I9fj 
in.  Load  on  crank  pin,  about  30,000  lb.  in  re- 
cent years,  probably  somewhat  less  in  early  life. 
Bending  stress  with  30,000  lb.  load,  6,280  lb.  per 
square  inch ;  combined  bending  and  twisting, 
7,400  lb.  per  square  inch.  Life  of  shaft,  about 
246  million  revolutions.  The  ^acture  was  diag- 
onal for  one-third  of  circumference  of  neck,  and 
forked  at  each  end. 

The  third  shaft  accident  happened  to  a  hori- 
zontal tandem  compound  engine,  with  cylinders 
15  in.  and  30^  in.  diameter,  by  5  ft  stroke,  run- 
ning at  41  revolutions  per  minute,  with  a  boiler 
pressure  of  no  lb.  per  square  inch.  The  crank 
shaft  was  of  wrought  iron,  with  neck  g%  in. 
<iiameter,  by  I5J^  in.  long.  The  body  of  the 
-shaft  was  10  1-16  in.  diameter,  swelled  to  11  in. 
to  carry  the  spur  flywheel  by  which  the  power 
-was  transmitted.  The  shaft  broke  at  the  end  of 
the  neck  farthest  from  the  crank  at  the  junction 
■of  the  neck  to  the  body.  The  fracture  was  cir- 
-cumferential,  and  practically  lay  in  a  plane  at 
•right  angles  to  the  axis  of  the  shaft,  and  had  ex- 
tended deeply  into  the  neck  all  round  before  the 
fiiul  break.  There  was  no  fillet  at  the  change  of 
section  where  the  crack  occurred. 

The  engine  was  built  in  1876  as  a  simple  con- 
densing engine,  the  low-pressure  cylinder  being 
the  original  cylinder,  and  worked  as  such  with  a 
boiler  pressure  of  50  lb.  till  1890.  The  diameter 
of  the  cylinder  was  then  reduced  by  the  inser- 
tion of  a  liner  to  26  in.,  and  a  new  high-pressure 
cylinder  placed  behind  it,  converting  it  into  a 
tandem  compound  engine.  At  the  same  time  the 
boiler  pressure  was  raised  to  no  lb.  per  square 
inch.  In  July,  1905,  more  power  was  required, 
and  to  obtain  this  the  liner  was  taken  out  of  the 
condensing   cylinder,    which    was    bored    out    to 

30%  >n- 

When  the  alteration  was  proposed,  the  Insur- 
ance Company  strongly  advised  the  replacement 
of  the  shaft  which  had  worked  for  nearly  30 
years,  but  as  there  was  no  outward  or  visible 
sign  of  decreptitude  the  advice  was  not  accepted, 
and  the  old  shaft  was  retained.  Fourteen  weeks 
later  it  broke,  as  described  above.  The  stresses 
which  it  sustained  are  given  with  fair  accuracy 
as  follows: 

1876  to  1890;  95^  million  revolutions;  from 
bending  moments,  between  7,600  and  8,450  lb. 
per  square  inch;  from  bending  and  twisting  mo- 
ments, between  6^00  and  7,200  lb.  per  square 
inch. 

1890  to  1905;  10354  million  revolutions;  from 
bending  moments,  about  6,800  lb.  per  square  inch ; 
from  bending  and  twisting  moments,  about  8,700 
lb.  per  square  inch. 

July,  1905,  to  October,  1906;  about  two  mil- 
lion revolutions ;  from  bending  moments,  about 
8,150  lb.  per  square  inch ;  from  bending  and 
twisting  moments,  about  11,000  lb.  per  square 
inch.  The  total  number  of  revolutions  was  about 
202  millions. 


Another  class  of  accidents  is  due  to  the  defec- 
tive manipulation  on  condenser  plants.  A  case  of 
this  sort  was  an  accident  to  an  inverted  vertical 
two-crank  compound  engine,  with  cylinders  12 
and  19  in.  diameter,  by  9  in.  stroke,  coupled  to  a 
continuous  current  dynamo,  giving  700  amperes 
at  220  volts.  Speed,  435  revolutions  per  minute. 
Boiler  pressure,  160  lb.  per  square  inch.  The  en- 
gine was  connected  to  an  independent  jet  con- 
denser, with  an  air  pump  driven  by  a  small  elec- 
tric motor,  receiving  current  from  the  bus  bars 
on  the  main  switchboard.  The  set  was  used  for 
lighting  the  mill  previous  to  the  starting  of  the 
main  engrine  at  6.30  a.  m.  After  that  hour,  the 
current  required  both  for  the  lighting  and  for 
driving  some  motors  was  supplied  from  a  250-kw. 
machine  driven  by  the  main  engine.  In  trans- 
ferring the  lighting  from  the  smaller  to  the 
larger  dynamo,  the  custom  was  to  bring  up  the 
voltage  of  the  latter  to  220  volts,  to  switch  it 
on  to  the  bus  bars,  so  as  to  run  in  parallel  with 
the  pilot  dynamo,  and  then  to  switch  off  the  lat- 
ter and  stop  the  pilot  engine.  During  this  opera- 
tion the  speed  of  the  main  engine  had  to  be  regu- 
lated by  the  opening  of  the  stop  valve,  as  the 
governor  would  not  keep  it  steady  while  the  load 
was  light. 

Under  these  conditions  it  is  evident  that  if  the 
steam  supplied  to  the  main  engine  at  the  mo- 
ment of  switching  in  the  larger  dynamo  were  just 
sufficient  to  keep  the  voltage  steady  at  220  volts 
while  the  dynamo  did  no  work,  it  would  be  in- 
sufficient to  keep  the  engine  up  to  speed  and  the 
voltage  of  the  dynamo  up  to  220  volts  when  the 
load  was  transferred  from  the  pilot  set,  or  when 
any  of  the  motors  in  the  mill  were  started.  The 
maintenance  of  the  voltage  would  therefore  de- 
pend upon  the  manipulation  of  the  stop  valve  of 
the  main  engine  by  the  engineer.  If  it  were  not 
promptly  opened,  the  voltage  would  fall  and  the 
current  taken  by  the  motors  would  increase.  On 
the  other  hand,  if  the  stop  valve  of  the  main  en- 
gine were  opened  too  quickly  or  the  steam  shut 
off  tlie  pilot  engine  too  soon,  the  pilot  dynamo 
might  run  as  a  motor  receiving  current  from  the 
main  switchboard.  Indeed,  the  conditions  were 
such  as  to  demand  considerable  experience  and 
watchfulness  on  the  part  of  the  operator  to  ac- 
complish the  change  over  without  a  hitch. 

It  is  not  surprising,  therefore,  that  accidents 
occurred.  The  first  was  typical  of  many  others, 
resulting  from  the  improper  manipulation  of  in- 
dependent jet-condensing  plants.  It  occurred  at 
6.30  a.  m.  one  morning  on  stopping  the  pilot  en- 
gine when  the  main  engine  had  taken  the  lighting 
load,  and  was  caused  by  the  attendant  switching 
the  current  off  the  air-pump  motor,  thus  stopping 
the  air  pump  before  the  pilot  engine  had  come  to 
rest,  and  before  the  va(;}]um  in  the  cylinders  was 
destroyed.  The  result  was  that  the  injection 
water,  instead  of  being  carried  away  by  the  air 
pump,  filled  up  the  condenser  and  exhaust  pipe 
and  overflowed  into  the  cylinders,  causing  the 
breakage  of  both  cylinder  covers. 

New  covers  were  obtained  during  the  day,  and 
the  engine  was  started  again  early  the  following 
morning,  when  another  accident  occurred,  this 
time  through  some  mistake  or  want  of  skill  in 
changing  the  lighting  load  over  from  the  pilot  to 
the  main  dynamo.  Exactly  what  happened  could 
not  be  ascertained,  but  the  effect  of  the  mistake 
was  that  while  making  the  change  the  voltage 
suddenly  dropped  and  the  current  increased  suf- 
ficiently to  throw  out  the  circuit  breaker  between 
the  main  dynamos  and  the  bus  bars,  and  cut  off 
the  current  before  the  pilot  engine  had  come  to 
rest.  This  stopped  the  motor  which  drove  the 
air  pump  for  the  condenser  connected  to  the  pilot 
engine,  and  the  water  again  got  into  the  cylin- 
ders. The  damage  on  this  occasion  was  not  lim- 
ited to  two  broken  covers.  Both  cylinders  were 
broken,  also  the  high-pressure  piston  rod,  piston- 


rod  crosshead  and  guide,  and  the  connecting  rod 
was  bent. 

Many  independent  jet-condensing  plants  are 
dangerous  unless  the  following  rules  are  ob- 
served: I,  Shut  the  injection  cock  before  stopping 
the  engine.  2,  Stop  the  engine  before  stopping 
the  air  pump.  A  vacuum  breaker  arranged  to 
come  into  action  automatically  when  the  water 
rises  above  a  certain  level  in  the  condenser  is 
also  a  safeguard,  so  long  as  it  remains  in  working 
order,  but  its  adoption  should  be  no  excuse  for 
breaking  the  rules  given  above. 

An  accident  to  an  air  pump  that  deserves  men- 
tion happened  to  the  equipment  of  a  pair  of  hori- 
zontal cross-compound  engines,  21  years  old,  with 
cylinders  38  and  66  in.  diair.eter  by  6  ft.  stroke, 
running  at  52  revolutions  per  minute,  with  a 
boiler  pressure  of  100  lb.  per  square  inch.  The 
power  was  transmitted  by  a  drum  grooved  for  40 
ropes  iJ4  iti-  diameter,  carried  on  the  crank  shaft 
between  the  engines.  The  air-pumps,  two  in  num- 
ber, each  37  in.  diameter  by  20  in.  stroke,  were 
driven  by  a  bell-crank  lever  from  the  tail  rod  of 
the  low-pressure  engine. 

On  looking  round  the  engine  one  morning,  the 
engineman  noticed  a  vertical  crack  in  one  of  the 
air-pump  barrels.  On  closer  examination  he 
found  several  others,  which  were  extending.  He 
at  once  stopped  the  engine,  and  drew  the  air- 
pump  bucket.  He  then  found  the  rings  very  thin, 
one  of  them  broken  in  pieces,  and  the  part  of  the 
coil  spring  jammed  between  the  bucket  and  the 
barrel.  The  bucket  was  said  to  have  been  ex- 
amined six  months  before  the  breakdown,  but  it 
was  quite  clear  from  the  worn  condition  of  the 
rings  that  no  proper  examination  had  been  made. 
The  rings  were  said  to  be  21  years  old.  Fortun- 
ately the  practice  of  fitting  rings  into  the  buckets 
of  vertical  pumps  has  been  almost  universally 
abandoned.  Besides  being  a  source  of  danger, 
they  are  quite  useless,  in  Mr.  Longridge's  opin- 
ion. 

The  air  pumps  usually  put  in  are  so  large 
that  considerable  water  leakage  may  take  place 
past  the  buckets  without  materially  affecting  the 
vacuum.  Not  long  ago  one  of  the  Insurance 
Company's  inspectors  found  an  air-pump  bucket, 
without  packing  rings,  54  'i-  'ess  in  diameter  than 
the  barrel,  yet  the  vacuum  varied  from  10  to  12 
lb.,  according  to  the  load  on  the  engine. 

Turning  to  gas-engine  accidents  it  is  interest- 
ing to  observe  that  the  breakages  of  crank  shafts 
in  1906  were  fewer  than  in  1905,  although  the 
number  of  engines  insured  was  greater.  The  de- 
crease is  no  doubt  due  to  the  larger  diameters 
which  many  makers  of  gas  engines  have  adopted 
during  the  last  two  or  three  years.  Shafts  which 
might  have  been  strong  enough  five  years  ago  are 
insufficient  for  the  higher  compressions  and  heav- 
ier flywheels  now  in  use,  while  shafts  which  were 
too  weak  for  the  old  conditions  are  still  more  in- 
adequate to-day;  calculations  of  the  stresses  upon 
the  shafts  of  gas  engines  are  so  difficult  and  un- 
certain as  to  be  practically  impossible,  aind  makers 
liave  to  rely  to  a  very  large  extent  on  experience, 
which  can  only  be  gained  slowly  and  at  consid- 
erable expense. 

The  general  practice  seems  to  be  to  make  the 
shafts  and  particularly  the  crank  pins,  of  small 
engines  relatively  stronger  than  those  of  large. 
Calling  C  the  diameter  of  the  cylinder,  D  and  d 
the  diameters  of  the  crank  pin  and  shaft  journals 
respectively,  /  the  distance  between  the  bearings 
on  each  side  of  the  crank,  and  r  the  length  of  the 
crank  arm,  all  in  inches,  the  following  values  of 
C  (I  +  d)  -^  D'  and  C'r  H-  (f  represent  roughly 
the  best  modern  practice.  For  engines  with  cylin- 
ders below  about  12  in.  diameter  the  value  of 
C  (I  -\-  d)  -^  D'  varies  from  10  to  11,  and  rises 
to  about  15  for  engines  with  cylinders  20  in. 
diameter.  For  small  engines,  also,  the  value  of 
CV  -^  (f  is  usually  10  to  II,  but  does  not  often 
rise  much  above  13  for  large. 
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The  shafts  of  some  makers  give  larger  constants, 
and  are  consequently  weaker  than  those  from 
which  the  figures  given  were  derived,  but  in  such 
cases  the  tendency  is  to  increase  diameters.  Nev- 
ertheless, weak  shafts  are  still  being  made,  and 
in  the  keen  competition  for  business  the  makers 
of  these  shafts  gain  an  unfair  advantage,  for  the 
buyer  of  a  gas  engine,  particularly  a  small  one, 
has  seldom  the  fainest  idea  whether  the  shaft 
supplied  to  him  is  strong  or  weak.  Mr.  Long- 
ridge  is  inclined  to  think  that  C  (l  -\-  d)  -^  ly 
should  have  a  value  of  about  12  for  engines  with 
two  bearings  and  overhanging  flywheels,  and 
about  14  for  engines  with  three  bearings,  and 
Cr  -h  d"  a  value  of  about  10.  In  any  case,  large 
fillets  at  the  junctions  of  the  journals  with  the 
crank  webs  are  most  important. 

Of  the  shafts  that  broke  in  1906,  77  per  cent, 
had  two  bearings,  23  per  cent,  had  three  or  more 
bearings.  Of  the  shafts  with  two  bearings,  53 
per  cent,  had  one  flywheel.  47  per  cent,  had  two 
flywheels.  Of  the  shafts  with  two  flywheels,  one 
broke  in  one  of  the  crank  arms,  and  one  in  the 
body  close  to  the  skew  wheel  for  drivng  the  side 
shaft.  The  rest  broke  in  one  of  the  necks,  usual- 
ly the  neck  at  the  end  which  carried  the  driving 
pulley. 

Of  the  shafts  with  one  flywheel,  two  broke  in 
the  crank  pin,  the  rest  in  the  neck  between  the 
crank  and  the  flywheel.  The  shafts  with  three 
bearings  all  broke  in  the  neck  between  the  crank 
and  the  flywheel. 

The  breakage  of  the  shaft  of  the  two-flywheel 
engine  close  to  the  skew  wheel  was  unusual. 
The  engine  was  six  years  old.  It  had  a  cylinder 
6J4  in.  diameter  by  12  in.  stroke,  and  ran  at  160 
revolutions  per  minute  with  town  gas.  The  shaft 
was  of  steel  214  in.  diameter,  with  two  bearings, 
each  6  in.  long.  The  skew  wheel  was  fixed  dose 
to  the  end  of  the  left-hand  bearing,  and  just  be- 
yond it  was  one  of  the  flywheels.  The  other  fly- 
wheel and  driving  pulley  were  at  the  other  end 
of  the  shaft.  The  left-hand  end  of  the  shaft, 
with  its  flywheel,  dropped  off  and  careered  across 
the  engine-room,  and  the  skew  gear  was  broken. 
The  ■  fracture  occurred  close  to  the  edge  of  the 
skew  wheel  and  between  it  and  the  flywheels. 
It  was  at  right  angles  to  the  axis  of 
the  shaft,  and  partly  old.  Apparently  it 
had  started  with  a  skin  crack  produced 
by  a  scriber  or  by  pressure  of  the  sharp 
edge  of  the  skew  wheel,  and  had  then  extended 
across  the  shaft. 

Special  attention  is  called  in  the  report  to  the 
fact  that  the  connecting  rod  bolts  give  way  more 
often  than  might  be  expected;  and  that  flywheels 
are  found  loose  so  often  it  is  probable  the  keys 
are  not  deep  enough  or  are  not  fitted  with  suf- 
ficient tightness  against  the  driving  surfaces  of 
the  keyways  in  contradistinction  to  the  beds.  It 
is  also  doubtful  whether  many  of  the  flywheels 
fit  their  shafts  well  enough  to  be  held  securely 
with  one  sunk  key. 

One  of  the  most  interesting  gas  engine  acci- 
dents recorded  in  the  report  related  to  a  horizon- 
tal gas  engine  10  years  old,  with  cylinder  16  in. 
diameter  by  20  in.  stroke,  running  at  160  revolu- 
tions per  minute  with  lighting  gas  from  a  town 
main.  In  November,  1905,  the  cylinder  end  frac- 
tured, and  was  replaced.  In  November,  1906,  the 
new  end  cracked.  The  cause  was  overheating, 
due  to  the  accumulation  of  deposit  in  the  water 
jacket.  The  owners  had  been  repeatedly  advised 
to  keep  the  water  spaces  clear,  and  professed 
that  they  were  careful  to  do  so.  In  fact,  the  In- 
surance Company's  inspector  was  informed  that 
the  jackets  had  been  cleaned  five  weeks  before  the 
crack  was  noticed,  yet  when  the  end  was  taken 
off  and  broken  the  whole  of  the  heated  surface 
was  found  coated,  and  the  water  spaces  round 
the  exhaust-valve  chamber  compleTely  filled  with 
lime.  Pieces  of  deposit  %  in.  thick  were  taken 
from  them. 
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The  case  clearly  proves  the  necessity  for  pro- 
viding mud  holes  in  the  jackets  of  the  cylinders 
of  gas  and  oil  engines,  Mr.  Longridge  states.  The 
company  has  urged  this  necessity  for  many  years, 
but  has  been  met  by  the  argument  that,  as  the 
water  never  attained,  or  ought  never  to  attain,  a 
temperature  high  enough  to  cause  deposition  of 
lime,  mud  holes  were  not  required.  There  is  no 
doubt,  however,  that  hard  waters  do  deposit  lime 
and  dirty  waters  mud,  and  that  provision  should 
be  made  for  removing  both.  Happily  the  neces- 
sity is  now  being  recognized,  at  least  in  the  case 
of  large  engines.  Small  ones,  however,  are  still 
turned  out  in  great  numbers  without  any  con- 
veriient  means  of  cleaning  out  the  jackets  of  the 
cylinders. 

In  the  case  of  electrical  machinery,  the  break- 
downs increased  in  a  somewhat  lower  ratio  dur- 
ing 1906,  both  in  number  and  in. cost,  than  the 
number  of  dynamos  and  motors  insured.  In  the 
case  of  motor-starting  switches,  however,  break- 
downs have  increased  far  more  rapidly  than  the 
number  of  instruments  insured  and  the  cost  of 
repairs  in  a  still  higher  ratio.  The  number  of 
breakdowns  during  1906  among  dynamos  was  i 
in  16,  and  among  motors  i  in  8.2.  Accidents  due 
originally  to  faults  in  armatures  and  rotors  made 
up  44  per  cent,  of  all;  commutators  and  brush 
gear,  28  per  cent.;  magnet  coils  and  stators,  14 
per  cent. ;  the  remaining  accidents  were  too  va- 
ried to  be  classified.  Of  all  the  breakdowns  22 
per  cent,  were  accidental,  n  per  cent,  were  due 
to  age  and  neglect;  23  per  cent,  were  due  to  age 
and  deterioration,  9  per  cent,  were  due  to  bad 
workmanship  and  design,  and  7  per  cent,  to  over- 
•  loading. 

The  inspection  of  steam  boilers  and  other  con- 
tainers exposed  to  internal  pressure  is,  in  some 
respects,  the  most  diflScult  branch  of  the  com- 
pany's business.  While,  by  the  passing  of  the 
Factory  Act  of  1901,  Parliament  practically,  al- 
though not  explicitly,  entrusted  the  duty  of  in- 
spection to  the  boiler  insurance  companies,  it 
gave  them  no  compulsory  powers.  It  thr^w  the 
duty  of  inspection  on  experienced  and  responsi- 
ble bodies,  and  at  the  same  time  compelled  those 
bodies  to  consult  the  convenience  and  necessities 
of  the  boiler  owners.  Most  of  the  demands  for 
increases  of  pressure  by  boiler  owners  and  of 
requests  for  reduction  of  pressure  on  the  part 
of  the  inspecting  companies  involve  differences 
of  opinion  which  can  only  be  reconciled  by  tact 
and  compromise;  while  the  companies  have  to 
consider  the  conveniences  and  financial  necessi- 
ties of  boiler  owners  on  the  one  hand,  they  have 
also  to  remember  that,  in  the  event  of  anything 
going  wrong,  their  decisions  will  be  reviewed  by 
a  tribunal  by  training  and  habit  little  likely  to 
give  purely  commercial  considerations  the  im- 
portance they  have  in  the  eyes  of  the  manufac- 
turer or  in  the  eyes  of  the  insurance  companies, 
which  have  a  more  intimate  knowledge  of  his 
difficulties. 

The  statutory  inspection  of  boilers  under  the 
Factory  Act  is  limited  to  one  thorough  inspec- 
tion- every  fourteen  months.  During  1906,  92 
per  cent,  of  the  boilers  coming  within  the  scope 
of  the  Act  were  thoroughly  inspected,  and  over 
50,000  inspections  were  made  which  were  not  re- 
quired by  the  Act.  The  serious  defects  reported 
during  the  year  were  123  cases  of  corrosion  and 
grooving,  37  esses  of  fractures,  and  five  cases 
where  the  mountings  were  out  of  order  or  in- 
operative. Before  the  end  of  the  year  87  per  cent 
had  been  attended  to. 
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The  McNuIty  Building,  New  York. 


The  Average  Performance  of  Steam  Shovels 
in  the  iron  ore  deposits  in  the  Mesabe  Range, 
Minnesota,  is  about  900  cu.  yd.  per  day  of  lo 
hr.  Three  shovels  together  have  made  a  maxi- 
mum record  of  190,000  cu.  yd.  in  a  month,  a  rate 
per  shovel  of  1,218  cu.  yd.  in  10  hr. 


The  lo-story  and  basement  reinforced  concrete 
McNulty  Building,  which  occupies  a  50X95-ft  9-in. 
site  on  the  north  side  of  sad  St.,  between  loth 
and  nth  Aves.,  New  York  City,  is  one  of  the 
first  small-column  reinforced  concrete  buildings 
erected  in  the  Borough  of  Manhattan.  The  col- 
umns, which  are  of  the  hooped  variety,  were 
designed  in  accordance  with  the  formula,  P  .= 
i,6oor'+ (160,000  Ah^p)  X  r-f  6,000  As,  re- 
cently developed  by  the  Bureau  of  Buildings  of 
the  Borough  of  Manhattan  for  hooped  columns. 
In  this  formula  F  =  the  total  working  load,  r  .-= 
the  radius  of  the  helix,  .^j  =  the  total  area  of 
the  vertical  steel.  Ah  z=  the  sectional  area  of  the 
hooping  wire,  and  />  =  the  pitch  of  the  helix. 
The  columns,  girders,  floor-beams,  floors,  roof 
and  stairs  are  of  concrete  and  the  walls  are  of 
brick  and  stone.  On  the  sides  and  rear  of  the 
building  the  panels  formed  by  the  wall  columns 
and  girders  are  filled  with  12  and  i6-in.  brick 
curtain  walls  above  and  below  the  sixth  floor, 
respectively,  the  exposed  outer  surfaces  of  the 
girders  and  columns  being  flush  with  the  sur- 
faces of  the  curtain  walls.  The  two  lower  stories 
of  the  facade  are  ornamented  with  cut  limestone 
and  the  two  top  stories  with  cast  cement  stone 
as  shown  in  the  accompanying  illustration.  The 
intermediate  stories  of  the  facade  are  finished 
with  two  shades  of  red  pressed  brick  and  stone 
window  sills. 

In  plan  the  various  floors  are  alike,  being 
divided  into  two  longitudinal  and  four  transverse 
bays  by  a  single  line  of  interior  columns  placed 
on  the  longitudinal  center  line  of  the  building 
on  about  22-ft.  centers.  Except  in  the  top  story 
these  interior  columns  are  cylindrical  in  form, 
and  in  the  basement  and  in  all  other  stories  ex- 
cept the  ninth  and  tenth,  they  are  27  in.  in  dia- 
meter. In  the  ninth  story  the  diameter  is  reduced 
to  21  in.,  and  in  the  top  story  the  columns  are 
12  in.  square.  Below  the  fifth  floor  the  rein- 
forcement in  each  of  these  columns  consist  of 
2-in.  round  vertical  rods,  ranging  in  number  from 
seven  in  the  fifth  story  to  thirty  in  the  base- 
ment, surrounded  throughout  each  story  by  a  24- 
in.  helix  of  J/^-in.  wire  with  a  pitch  of  l'/2  in. 
Between  the  sixth  and  tenth  floors  the  vertical 
rods  are  omitted  and  the  diameter  of  the  helix 
is  gradually  decreased  while  the  pitch  is  in- 
creased. In  the  tenth  story,  four  J^-in.  rods, 
one  m  each  corner  of  the  12-in.  square  columns 
are  used. 

The  side  wall  columns  are  in  general  30x26 
in.,  and  carry  loads  ranging  from  48,000  lbs.  m 
the  tenth  story  to  7i9.7S0  lbs.  in  the  basement 
Below  the  seventh  floor  the  reinforcement  in 
these  columns  consist  of  2-in.  round  vertical  rods, 
ranging  from  three  in  the  sixth  story  to  twenty- 
four  in  the  basement,  spirally  wound  with  5/16- 
in.  steel  wire  forming  a  helix  23  in.  in  outside 
diameter  with  a  2j'2-in.  pitch.  Above  the  seventh 
floor  the  reinforcement  is  four  J^-in.  round  rods 
laced  with  ties  of  s/i6-in.  wire  on  i8-in.  centers. 
The  columns,  both  wall  and  interior,  rest  on 
cast-iron  shoes  bedded  on  solid  rock  about  254 
ft.  below  the  basement  floor. 

The  main  floor  girders  extend  transversely 
across  the  building  with  a  clear  span  of  21  ft 
SJ^  in.  and  are  21  in.  deep,  not  including  the 
5-in.  floor  slabs.  These  girders  are  15  in.  thick 
at  the  bottom  and  17  in.  at  the  under  surface  of 
the  floor  slabs.  Each  is  reinforced  with  twelve 
i^s-in.  round  rods  and  a  large  number  of  s/i6-in. 
wire  stirrups  arranged  as  shown  in  an  accom- 
panying sketch.  The  method  of  forming  and 
placing  the  reinforcement  in  the  columns  and 
girders  will  be  referred  to  later.  The  floor  beams 
are  placed  in  general  5  ft.  iij4  in.  on  centers, 
the  floor  panels  thus  formed  being  about  5%x20^ 
ft  These  beams  are  15  in.  deep,  not  including  the 
5-in.  floor   slabs,  and  8  and   10  in.  thick  at  the 
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bottom  and  the  under  surface  of  the  floor  slab, 
respectively.  Each  is  reinforced  with  two  i-in. 
round  rods  and  two  i  i/16-in.  round  rods  and 
with  5/16-in.  stirrups  disposed  in  the  same  gen- 
eral manner  as  those  in  the  larger  girders.  The 
floor  panels  are  reinforced  with  5/16-in.  round 
transverse  rods  on  5>3-in.  centers.  These  rods 
are  cut  i3^<  ft  long  and  extend  through  two 
panels  liberally  lapping  the  succeeding  rods  at 
ever}'  other  floor  beam  as  shown  in  the  floor  plan. 
The  side-wall  girders  have  in  general  a  clear 
span  of  19  ft.  3^4  in.  and  are  2  ft.  2  in.  deep 
including  the  floor  slab  and  12  in.  and  16  in. 
wide  above  and  below  the  sixth  story,  respec- 
tively. The  reinforcement  in  the  heavier  of  these 
girders  consists  of  four  ^-in.  round  rods  with 
S/i6-in.  stirrups. 

The  brick  work  of  the  facade  is  anchored  to 
the  concrete  by  suitable  anchor  bolts  and  the 
weight  over  the  windows  is  carried  by  cast-iron 
lintels. 

The  stairs  on  both  sides  of  the  building  are 
of  reinforced  concrete  with  Mason's  safety  treads. 


ing  the  proper  position  of  the  reinforcement. 
This  method  of  preparing  and  placing  steel  re- 
inforcement, which  is  known  as  the  Unit  Sys 
teni,  it  is  said,  not  only  assures  the  accurate 
placing  of  the  steel  but  also  effects  an  economy 
of  labor. 

The  concrete  is  a  i  :2 :4  mixture  of  Giant  Port- 
land cement  sand  and  M-in.  trap  rock.  It  was 
prepared  in  a  Ransome  mixer  and  was  elevated 
with  a  Ransome  self-dumping  hoist,  wheel-bar- 
rows being  used  to  distribute  it  on  each  floor. 
The  placing  of  concrete  was  begun  about  the 
middle  of  August,  1906,  and  the  building  was 
completed  December  20. 

The  structural  designs  were  prepared  and  the 
reinforced  concrete  work  executed  by  Messrs. 
Tucker  &  Vinton,   New   York   City;   Mr.   R.   .L. 


ing  what  they  were  doing.  Even  when  reports 
were  sent  to  headquarters,  they  were  handled  by 
different  individuals  and  it  was  discovered  that 
the  data  accumulated  in  this  way  were  of  little 
value  for  future  work.  .About  four  years  ago 
the  Columbia  Improvement  Co.  was  organized 
to  carry  on  the  construction  work  the  Stone  & 
Webster  Co.  had  in  hand,  but  this  plan,  although 
a  step  in  advance,  proved  to  be  not  wholly  satis- 
factory. Accordingly  it  was  determined  to  com- 
bine the  improvement  company,  the  engineering 
department  and  the  purchasing  department,  all 
of  which  are  necessary  factors  in  construction 
work,  into  a  single  organization,  the  Stone  & 
Webster    Engineering    Corporation.      The    presi- 
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Floor    Plan    of  the    McNulty    Building. 


The  stair  slabs  have  a  minimum  thickness  of  6 
in.,  and  in  general  are  reinforced  with  Yz-va. 
round  longitudinal  rods  on  5-in.  centers.  Sec- 
tions of  the  west  stairs  on  which  the  reinforco- 
ment  is  indicated  are  shown. 

The  reinforcement  for  all  beams  and  girders 
was  fabricated  into  units  in  the  shops  of  the 
contractor  and  shipped  to  the  work  ready  to  be 
put  in  place,  and  the  helices  for  the  columns 
were  wound  and  attached  to  some  of  the  verti- 
cal rods  at  the  shop  to  preserve  the  pitch.  The 
vertical  rods  in  each  column  project  6  in.  above 
the  surface  of  the  floor  slab  above,  where  they 
enter  12-ih.  gas-pi^  sleeves  into  which  the  ends 
of  the  vertical  rods  in  the  next  column  are 
placed.  To  insure  proper  spacing  the  rods 
placed  on  the  work  were  slipped  through  a 
wooden  disc  template  with  holes  bored  near  its 
circumference  at  points  immediately  above  the 
gas-pipe  sleeves  on  the  floor  below.  The  rein- 
forcement for  each  beam  and  girder  was  built 
as  a  truss,  the  stirrups  being  hot  shrunk  on  the 
longitudinal  rods  in  their  proper  positions.  In 
some  of  the  heavier  girders  two  such  trusses 
were  made  for  each  girder  and  placed  side  by 
side  in  the  form.  Each  girder  and  column  unit 
was  shipped  to  the  work  bearing  a  tag  numbered 
to  correspond  with  a  number  on  the  plan  show- 


Bertin,  chief  engineer;  Mr.  P.  H.  Trout,  super- 
intendent of  construction.  The  architectural 
plans  were  made  by  Mr.  W.  C.  Lewis,  of  New 
York.  Mr.  Thomas  D.  Connors  was  the  con- 
tractor  for  the  brick  work. 


An  Interesting  Business  Organization. 


The  business  organization  of  the  Stone  & 
Webster  Engineering  Corporation  of  Boston  is 
an  interesting  example  of  the  perfection  it  is 
possible  to  attain  in  a  large  staff  when  care  is 
taken  to  profit  by  past  experience.  When  the 
firm  of  Stone  &  Webster  began  work  on  an  ex- 
tensive scale,  construction  was  handled  from  its 
Boston  oflice  almost  entirely.  The  more  im- 
portant details  were  designed  there  and  the  plans 
then  turned  over  to  a  competent  man  who  was 
sent  to  the  site  and  allowed  to  finish  up  the  work 
as  he  saw  fit,  funds  being  sent  to  him  as  he 
needed  them.  The  work  was  done  well  under 
this  method,  but  the  headquarters  office  was  gen- 
erally in  the  dark  concerning  its  progress  and 
what  it  was  costing.  It  was  very  soon  discov- 
ered that  there  was  a  marked  difference  between 
a  good  constructor  and  a  good  engineer  and  that 
neither  of  them  had  any  particular  faculty  of 
keeping  the  main  office  promptly  posted  concern- 


The    McNulty    Building. 

dent  of  this  company  has  three  departments  re- 
porting to  him,  one  under  the  vice-president  '^al 
treasurer,  the  other  under  the  engineering  man- 
ager, and  the  third  under  the  construction  man- 
ager. The  vice-president  and  treasurer  looks 
out  for  the  auditing,  purchasing  and  office  man- 
agement at  headquarters  and  the  thirteen  district 
offices.  The  engineering  manager  has  charge  of 
the  engineering  and  architectural  work  and  the 
drafting  office.  The  construction  manager  has 
charge  of  thirteen  district  offices,  and  one  of  them, 
that  in  Texas,  has  three  subsidiary  offices.  This 
organization  keeps  specially  trained  men  in  all 
the  branches  of  engineering  and  construction 
work  available  for  any  of  the  Stone  &  Webster 
companies,  and  for  general  work. 


The  Geological  Conditions  in  the  National 
Forests  are  to  be  investigated  by  the  U.  S.  Geo- 
logical Survey,  the  geologists  being  instructed  to 
assist  claimants  to  mineral  lands  in  these  reserves 
who  are  acting  in  good  faith.  The  Government 
encourages  mining  in  the  forest  reserves  but 
many  fraudulent  entries  have  been  found  covering 
non-mineral  lands  and  deposits  which  can  never 
be  profitably  mined.  The  investigation  will  not 
only  be  of  value  to  the  Forest  Service  and  to  the 
miners,  but  will  prevent  siich  fraudulent  practices. 


Si-:i>temi;er  14,  1907. 

The  Hydro-Electric  Development  of  the  Great 
Northern  Power  Co.— Part  II. 


Station  Building. — The  building  to  house  the 
ultimate  installation  of  80,000  h.-p.  in  generating 
equipment  will  be  77x313  ft.  in  plan,  90  ft.  high, 
and  of  thoroughly  fireproof  construction  through- 
out. A  section  of  this  building  i8i  ft.  long  has 
been  completed,  and  is  arranged  to  provide  for 
the  addition  of  the  remainder.  The  design  of 
the  building  is  particularly  well-chosen  and  was 
developed  along  pleasing  artistic  lines  capable 
of  practical  application.  The  substructure  of  the 
building  has  a  total  height  of  38  ft.  and  is  of 
monolithic  concrete  built  on  a  brown  sandstone 
ledge  which  underlies  the  site.  The  superstruc- 
ture has  a  steel  frame  enclosed  in  brick  masonry 
trimmed  with  concrete  blocks.  The  roof  is  car- 
ried by  steel  trusses  which  are  a  part  of  the 
building  frame.  The  roof  consists  of  book  tile 
covered  with  four-ply  roofing  felt  laid  in  asphalt 
and  finished  with  tar  and  gravel. 
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building,  however,  and  its  concrete  walls  were 
finished  smooth  as  they  were  built.  Above  the 
basement,  the  building  is  divided  into  two  equal 
parts  by  a  longitudinal  wall.  A  generator  room, 
3S  ft.  wide,  occupies  the  river  side;  back  of  the 
wall  and  along  the  generator  room  are  compart- 
ments for  transformers,  in  the  rear  of  which  are 
compartments  for  the  high-tension  bus-bars,  and 
the  high-tension  switching  connections,  and  on 
a  reinforced  concrete  floor  over  these  various 
compartments  are  the  main  switches.  The  main 
floor  of  the  building  has  a  heavy  reinforced  con- 
crete floor  carried  by  the  side  walls  of  the  sub- 
structure and  by  reinforced  concrete  columns. 
The  inside  walls  of  the  generator  room  have  a 
7.S-ft.  wainscoting  of  white  enamel  brick,  above 
which  they  are  finished  with  white  and  buff 
brick  laid  to  right-line  designs  in  the  panels 
between  the  piers  enclosing  the  columns  of  the 
steel  frame  and  around  the  edges  of  the  walls. 
Common  building  brick  was  obtained  in  both  col- 
ors, so  the  designs  were  followed  without  added 
expense.  All  other  interior  surfaces  of- the  build- 
ing, such  as  the  inside  of  the  transformer  com- 
partments, the  outside  of  the  bus-bar  compart- 
ments and  the  inside  walls  back  of  the  rear  side 
of  the  generator  room,  are  finished  with  the  white 
brick.  The  reflection  from  these  brick,  with 
the  window  space  that  is  provided,  produces  good 
ighting  in  the  whole  interior  of  the  building, 
while  the  right-line  designs  in  buff  brick,  which 
occupy  the  broad  panels  and  borders  of  the  walls, 
relieve   the   monotony   of   the    latter. 

The  building  is  at  present  heated  by  steam  from 
a  temporary  boiler  plant.  A  permanent  building 
for  this  plant,  two  small   offices  and  a  machine 


Power  Station  during  Construction,  Showing  Standpipe  in  the  Rear. 


The  treatment  of  the  exterior  of  the  building 
is  comparatively  simple  but  produces  a  very  sat- 
isfactory appearance.  The  outside  walls  of  the 
substructure  were  molded  to  relieve  the  dead, 
flat  surface  of  the  concrete  and  the  latter  was 
carefully  spaded  in  the  forms  to  produce  a  ho- 
mogeneous finish.  The  outside  of  the 'superstruc- 
ture walls  .are  finished  with  a  mild  red  pressed 
brick.  The  concrete  block  trimmings,  includ- 
ing the  door  and  window  lintels,  the  water  tables, 
the  stones  of  the  corner  columns  and  so  forth, 
were  cast  in  molds  and  were  placed  after  they 
had  hardened.  The  results  secured  by  this  com- 
bination of  the  brick  and  concrete  blocks  are  all 
that  could   be   desired. 

The  arrangement  and  finish  of  the  interior  of 
the  building  also  evidence  what  can  be  done  in 
proportioning  and  treating  a  structure  of  this 
type  in  order  that  the  rough  appearance  so  gen- 
eral in  such  structures  may  be  relieved  without 
diverging  from  practical  limits.  A  basement,  18 
ft.  in  height,  extends  under  the  entire  building 
and  forms  the  upper  part  of  the  monolithic  sub- 
structure. The  penstocks,  water-wheels,  auxil- 
iary pumps  and  most  other  crude  appearing 
equipment  are  in  this  basement.  The  latter  is 
well  lighted  by  windows  on  all  four  sides  of  the 


shop,  which  would  be  distinct  from  the  station 
building,  has  been  contemplated,  but  it  is  now 
expected  that  space  will  be  available  for  these 
purposes  in  the  future  extension  of  the  main 
building. 

The  portion  of  the  main  building  that  is  com- 
pleted is  designed  to  accommodate  four  10,000 
h.p.  water-wheel-generator  units,  and  exciters  for 
eight  units  of  that  capacity.  Three  of  these  main 
units  are  being  installed,  and  the  fourth  will  be 
added  as  soon  as  it  is  required.  These  units  are 
spaced  32  ft.  apart  on  centers  and  arfe  in  a  single 
row,  with  space  for  the  exciters  between  the  end 
of  this  row  and 'the  four  additional  units  whicn 
are  to  be  installed  later  in  the  future  section  of 
the  building. 

The  initial  hydraulic  appartus  consists  of  three 
turbine  water-wheels,  each  having  a  maximum 
capacity  of  13,000  h.p.  under  the  available  head 
of  378  ft.  These  wheels  were  built  by  the  Allis- 
Chalmers  Co.,  of  Milwaukee,  after  general  de- 
signs of  the  Escher-Wyss  Co.,  of  Switzerland. 
They  are  a  modified  form  of  the  vertical-shaft 
Francis  pressure  type  wheel,  and  are 'designed  to 
operate  at  37s  r.p.m.  Each  of  the  wheels  is  ccm- 
nected  by  a  penstock  laid  on  the  floor  of  the 
basement,  with  one  of  the  "-ft.  pipe  lines.     The 
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water  is  discharged  from  each  wheel  fnto  a  steel 
draft  tube  that  passes  through  the  basement  floor 
and  the  front  wall  of  the  substructure  to  tho 
river. 

The  penstocks  are  reduced  in  diameter  gradu- 
ally from  84  in.  at  their  junction  with  the  pipe 
lines  to  66  in.  just  back  of  the  wheels.  At  this 
66-in.  section  a  hydraulically-operated  gate  valve 
is  placed  in  each  penstock.  These  valves  are  set 
on  edge  on  the  concrete  floor  of  the  basement 
They  are  believed  to  be  the  largest  ever  built 
for  such  high  pressure,  weighing  31  tons  each  and 
occupying  a  floor  space  28  ft.  in  length.  The 
water  can  be  cut  off  from  the  wheels  by  these 
valves  when  repairs  are  required  on  the  latter 
and  also  in  case  a  leakage  occurs  through  vari- 
able orifice  gates  in  the  wheels  when  the  uniti 
are  not  in   service. 

Two  i8-in.  by-pass  relief  valves  are  placed  on 
each  penstock  between  the  66-in.  gate  valve  and 
the  water  wheel  which  the  penstock  serves.  These 
relief  valves  are  built  in  a  general  way  according 
to  Escher-Wyss  design.  They  are  arranged  so 
they  can  be  operated  automatically  by  a  governor 
on  the  water  wheel,  or  they  can  be  set;  to  open 
when  the  pressure  in  the  penstock  rises  above  a 
predetermined  amount.  It  is  intended  at  first 
to  connect  one  valve  on  each  unit  so  it  will  be 
operated  by  the  governing  mechanism  of  the 
water  wheel  and  to  set  the  other  valve  of  each 
pair  so 'it  will  open  before  the  standpipe  is  over- 
flowed. Each  valve  is  fitted  with  a  dash  pot  hav- 
ing a  time-element  release  that  closes  the  valve 
gradually  and  automatically  after  the  pressure  is 
relieved,  in  order  to  reduce  the  waste  of  water. 
As  these  relief  valves  are  operated  in  multiple 
through  the  cross  receiver  at  the  standpipe,  if 
one  of  them  fails  to  work  the  remaining  five  will 
still  be  in  service  to  meet  the  necessity  for  a  relief 
of  pressure.  When  the  four  additional  main  units 
are  placed  this  multiple  operation  of  the  relief 
valves  will  be  further  improved. 

The  penstock  of  each  water  wheel  terminates 
in  a  large  tapering  case,  the  cross-section  of  which 
is  generally  circular,  the  case  being  built  on  a 
spiral  so  as  to  surround  the  runner  of  the  wheel. 
This  case,  generally  termed  the  scroll  case,  is  a 
steel  casting  made  in  two  parts,  having  a  com- 
bined weight  of  over  83,000  lb.  Water  is  ad- 
mitted to  the  runner  from  every  point  on  the 
inner  side  of  the  scroll  case,  passing  through  an 
annular  casting  containing  deflector  blades  and 
through  movable  guide  vanes,  or  gates  in  a  sec- 
ond case  inside  this  annular  casting.  The  scroll 
case,  the  annular  casting  and  the  guide  case  are 
all  concentric  with  the  shaft  of  the  wheel.  The 
movable  gates,  which  are  similar  in  general  ar- 
rangement to  register  gates,  resemble  in  shape  to 
the  head  of  an  axe,  thick  at  the  middle,  and  each 
turn  on  a  vertical  pivot  placed  in  the  gate  the 
same  as  the  handle  is  placed  in  the  axe.  The 
gates  are  set  in  a  circle  concentric  .with  the  shaft 
of  the  runner,  their  arrangement  being  such  that 
they  overlap  and  can  be  turned  to  close  the  open- 
ing between  them. 

The  amount  of  water  supplied  to  the  runner  ts 
controlled  by  the  position  of  these  gates,  which 
position  is  determined  in  the  following  manner 
by  a  fly-ball  governor  driven  by  the  water  wheel  : 
The  pivots  on  which  the  gates  are  set  extend  to 
the  top  of  the  guide,  or  gate  case,  where  they  are 
each  connected  by  a  horizontal  link  with  a  bolt  in 
a  shifting  ring,  which  fits  around  that  case.  This 
ring  is  arranged  to  revolve  on  an  axis  concentric 
with  the  shaft  of  the  runner,  but  is  required  to 
move  only  a  very  slight  amount  in  order  to  close 
or  open  the  register  gates.  Two  heavy  links  at- 
tached at  diametrically  opposite  points  on  the 
shifting  ring  are  each  connected  through  a  posi- 
tive motion  to  the  piston  rod  of  one  of  two  pairs 
of  operating  cylinders  which  are  a  part  of  the 
governing  mechanism  of  the  unit. 
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These  two  pairs  of  operating  cylinders  are 
placed  horizontally,  one  pair  on  each  side  of  a 
yoke  over  the  wheel. «  The  operation  of  each  pair 
of  cylinders  is  the  same,  the 'two  cylinders  of  each 
pair  being  in  tandem.  Eaeh  cylinder  contains  a 
piston  and  the  two  pistons  of  the  pair  are  con- 
nected to  one  piston  rod.  One  cylinder  of  each 
pair  is  connected  with  the  penstock,  and  the  other 
with  a  high-pressure  oiling  system.  The  connec- 
tion with  the  latter  is  through  a  pipe  fitted  with  a 
variable  orifice  valve  which  is  controlled  by  a  fly- 
ball  governor  on  the  floor  of  the  generator  room, 
this  governor  being  geared  to  the  shaft  of  the 
runner  of  the  wafer  wheel.  The  pressure  main- 
tained on  the  oiling  system  being  much  higher 
than  that  in  the  penstocks,  when  the  %-alve  in 
the  connection  to  that  system  is  opened  to  admit 
oil  to  one  cylinder  of  each  pair,  the  pistons  in  the 
oil  cylinders  are  pushed  ahead  against  the  lower 
pressure  of  the  water  on  the  pistons  in  the  'other 
two  cylinders.  The  two  pistons  of  each  pair  of 
cylinders  are  thus  moved,  the  motion  being  trans- 
ferred to  the  shifting  ring  by  a  link  attached 
to  the  rod  connecting  the  pistons,  and  through 
the  linlcs  on  that  ring  coimecting  with  the  pivot 
of  the  register  gates  the  position  of  the  latter  is 
altered.  A  reverse  motion  is  obtained  by  drain- 
ing oil  from  the  two  oil  cylinders,  which  re- 
verse is  also  accomplished  automatically  by  the 
governor.  Elach  piston  rod  also  carries  a  cross- 
head  so  it  may  be  connected  to  one  of  the  two 
relief  valves  of  the  unit  by  a  long  lever  arm. 

The  ninner  of  each  water  wheel  is  62  in.  in 
diameter  and  is  mounted  on  the  lower  end  of  a 
vertical  15  in.  shaft.  The  water  passes  horizon- 
tally into  the  wheel  and  then  down  through  the 
draft  tube.  Such  water  as  may  splash  over  the 
top  of  the  wheel  will  be  drawn  out  of  the  case 
in  which  the  latter  is  enclosed,  by  two  6-in.  pipes 
leading  down  through  the  basement  floor  to  a  con- 
nection with  the  draft  tube. 

The  generator  of  each  unit  is  a  7,500-kw.  3- 
phase,  25-cycle,  6,600-voIt  vertical  revolving-field 
machine  built  by  the  General  Electric  Co.  The 
revolving  field  of  each  generator  is  mounted  on 
an  extension  of  the  vertical  shaft  of  the  water 
wheel.  The  total  weight  of  the  revolving  element 
of  the  unit  is  carried  between  the  water  wheel  and 
the  generator  by  a  thrust  bearing  on  the  shift. 
Two  guide  bearings  are  also  provided  to  preserve 
the  alignment  of  the  revolving  parts. 

The  thrust  bearings  each  consist  of  a  heavy 
ring  attached  to  the  shaft  of  the  unit  and  resting 
on  a  second  ring  supported  by  a  yoke  on  the 
wheel  casing.  The  contact  surfaces  between  these 
two  rings  are  grooved  and  the  weight  of  the  re- 
volving element  of  the  unit  is  supported  on  oil 
forced  between  the  two  rings,  which  are  enclosed 
in  a  tight  case. 

A  complete  system  of  pipes  and  pumps  supply 
oil  to  the  step  bearings,  each  unit  having  an  in- 
divi<jua1  oil  pump.  These  pumps  are  of  the  mesh - 
gear  type  and  are  specially  designed  for  this 
service.  They  are  two-stage  machines,  each  stage 
being  arranged  to  raise  the  pressure  of  the  oil  200 
lb.  per  square  inch,  so  that  the  oil  can  be  de- 
livered at  400  lb.  per  square  inch,  if  desired. 
Each  stage  consists  of  two  closely-meshed  gears 
operating  to  a  snug  fit  in  a  tight  gear  case.  The 
oiris  squeezed  through  betSveen  the  teeth  of  the 
gears  as  they  mesh  together  with  sufficient  force  to 
apply  the  pressure.  TTie  corresponding  gears  of 
each  stage  are  on  the  same  shaft,  and  the  two 
shafts  are  geared  to  a  third  shaft.  A  Morris 
roller-bearing  chain  which  passes  over  a  sprocket 
on  this  main  shaft  and  over  a  sprocket  on  a  jack 
.  shaft  geared  to  the  vertical  shaft  of  the  main  unit 
drives  the  pump.  The  latter  takes  suction  from 
a  central  '  supply-tank  under  the  basement  floor 
and  delivers  into  a  small,  closed,  vertical  receiver 
placed  over  it.  One  pipe  leads  from  this  receiver 
to  the  step  bearing;  a  second  pipe  supplies  oil 


to  the  cylinders  of  the  operating  mechanism 
which  controls  the  position  of  the  register  gates 
of  the  water  wheel.  The  drip  from  the  bearing 
and  the  discharge  from  the  cylinder  are  conveyed 
to  a  tank  fitted  with  cooling  coils  through  which 
water  from  the  penstock  is  constantly  circulated, 
the  overflow  from  this  tank  being  conveyed  to  the 
central  supply  tank  by  gravity. 


Sectional  Elevation  of  Power  House. 


Plan  of  Power  House. 

The  oil  supply  system  for  each  unit  is  also  con- 
nected to  a  general  system  that  is  furnished  with 
pressure  by  two  pumps  of  the  same  size  and  type 
as  those  for  the  different  units.  These  pumps  arc 
used  while  the  units  are  being  started  and  simply 
float  on  the  oiling  system  as  a  relay.  Each  of 
them  is  operated  by  a  bevel-gear  drive  from  an 
impulse  water  wheel  supplied  with  water 
through  a  connection  with  the  penstocks.  These 
reserve  pumps  draw  from  the  central  tank  under 
the  basement  floor. 


Exciters.  Excitation  current  for  the  main  gen- 
erators is  furnished  by  two  250-kw.  8-pole  125- 
volt  direct-current  generators  each  direct-con- 
nected to  a  vertical  sdo-h.p.  impulse  water  wheel. 
Each  of  the  generators  has  sufficient  capacity  to 
supply  excitation  current  to  all  of  the  eight  main 
units  which  the  station  will  eventually  contain. 
The  water  wheels  are  supplied  with  water  from 
the  penstocks,  through  a  ring  system  of  i6-in. 
pipes.  Each  leg  of  the  ring  is  connected  with  each 
penstock  and  is  fitted  with  valves  arranged  so 
either  wheel  can  be  supplied  from  any  penstock. 
The  amount  of  water  furnished  to  either  whe-;I 
is  automatically  regulated  by  a  valve  operated  by 
a  governor,  but  which  can  also  be  controlled  by 
hand.  The  water  is  discharged  from  these  wheels 
into  the  river  through  a  pipe  in  the  front  wall  of 
the  building. 

Transformers.  Current  from  each  main  gen- 
erator is  delivered  through  auxiliary  bus  bars  to 
a  single  7,soo-kw.  three-phase  transformer.  The 
transformers  are  each  placed  in  a  separate  fire- 
proof compartment  immediately  in  the  rear  of  the 
generator  room  and  at  the  level  of  the  floor  of 
the  latter.  They  are  the  largest  transformers  of 
this  type  ever  built,  and  on  account  of  their  size 
permitted  several  special  features  of  design.  Each 
transformer  is  14  ft.  10  in,  high,  14  ft.  long  and 
5  ft.  10  in.  wide,  its  weight  being  171,000  lb.  The 
core  and  windings,  which  weigh  about  65  tons,  are 
hung  from  the  cover  by  a  framework  and  can 
be  lifted  bodily  out  of  the  containing  steel  tank. 
The  transformer  windings  are  arranged  to  step 
the  generator  voltage  of  6,600  volts  up  to  30,000 
or  60,000  volts  for  transmission,  as  may  be  de- 
sired. 

Strictly  speaking,  the  transformers  are  oil-in- 
sulated and  water-cooled,  although  no  water  en- 
ters the  containing  case  of  the  transformer,  the 
oil  being  cooled  outside  th^  case  in  Worthington 
surface  condensers  of  a  special  design.  A  motor- 
pump  set,  consisting  of  a  motor  direct-connected 
to  a  centrifugal  pump  on  one  side  for  handling 
oil,  and  to  a  second  centrifugal  pump  on  the 
other  side  for  handling  water,  is  installed  in 
duplicate  in  the  basement  of  the  building.  Two 
of  the  condensers  are  also  installed,  and  are  like- 
wise in  duplicate.  The  oil  pump  draws  warm  oil 
from  any  transformer  into  one  of  the  surface 
condensers  through  a  connection  to  a  pipe  header 
suspended  from  the  ceiling  of  the  basement,  and 
then  this  same  pump  delivers  the  cooled  oil  to  a 
compartment  in  the  base  of  the  transformer  core, 
from  which  it  rises  through  the  latter  and  the 
windings.  The  overflow  pipe  from  the  trans- 
former is  equipped  with  a  safety  valve  which 
closes  if  the  level  of  the  oil  in  the  tank  falls 
below  the  point  essential  for  proper  insulation. 
A  s,ooo-gal.  tank  placed  in  a  small  concrete  build- 
ing on  the  hillside  above  the  station  supplies 
fresh  oil  to  the  system.  As  this  tank  is  always 
connected  to  the  oil  system  a  pressure  greater 
than  that  reached  by  the  water  used  in  cooliui? 
is  maintained ;  this  arrangement  precludes  the 
liability  of  cooling  water  entering  the  oil  system. 
The  oil  can  be  drained  from  any  transformer  to 
a  5,ooo-gal.  cooling  tank  in  the  basement  by  grav- 
ity through  either  of  two  distinct  outlet  pipes. 
The  latter  are  both  fitted  at  the  transformers  with 
quick  acting  valves  for  use  in  an  emergency. 

■Wiring  Scheme.  All  connections  between  the 
bus  bars  and  the  various  units  are  made  through 
motor-operated  oil  switches  on  the  main  switching 
floor  over  the  transformer  compartments  and  the 
space  occupied  by  the  high-tension  bus  bars. 
These  switches  are  all  arranged  for  remote  con- 
trol from  a  benchboard  on  a  gallery  which  pro- 
jects out  from  the  switching  floor  over  the  middle 
of  the  generator  room,  thus  placing  the  operator 
in  plain  view  of  all  the  main  units.  The  voltage 
at  this  board  is  the  same  as  that  of  the  exciter*;. 
The  oil  switches  are  each  in  a  separate  compart- 
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meiit,  which  is  built  of  brick  laid  in  cement  mor- 
tar and  has  concrete  bottoms  and  tops.  Tho 
motor  which  operates  each  switch  is  nioinitcd  on 
the  top  of  the  compartment  for  the  latter.  The 
front  of  each  switch  compartment  is  not  built  up, 
but  is  closed  by  loose  asbestos-board  doors  hung 
over  the  openings.  The  bus  bars  are  all  in  sepa- 
rate brick  and  concrete  compartments,  an  opening 
being  left  at  each  support  for  the  buses,  in  the 
sides  of  such  of  these  compartments  as  are 
closed.  All  low-tension  wiring  is  insulated  and  is 
laid  in  conduits  in  the  floors,  and  carried  free  up 
the  side  walls.  The  liigh-tension  wiring,  which  is 
all  bare,  is  carried  on  insulated  supports,  and 
through    porcelain    insulators    imbedded    in    cin 
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iirresters  and  a  static  discharger.  In  general  tlie 
whole  wirmg  system  is  thus  arranged  so  current 
from  any  I  generator  may  be  passed  through  any 
transformer  and  out  through  any  transmission 
hue,  which  arrangement  is  also  contemplated  to  be 
extended  in  the  future  extension  of  the  station. 

The  power 'for  the  auxiliary  motors  and  for 
Iightmg  in  the  building  is  obtained  by  stepping 
down  a  portion  of  the  6,600-volt  current  to  440 
volts  through  three  transformers  in  the  base- 
ment.    The  switches  in  the  connections  to  these 
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of  the  building.  The  small  switches  controlling 
the  motor-operated  oil  switches  are  on  an  in- 
clined benchboard  at  the  front,  this  board  being 
surmounted  by  vertical  panels  for  the  indicating 
and  recording  instruments. 

Crane.  A  60-ton  crane,  equipped  with  alternat- 
ing current  motors,  spans  the  generator  room 
and  travels  the  full  length  of  the  latter  on  run- 
ways carried  by  the  building  frame.  The  equip- 
ment on  the  floor  of  that  room  can  thus  be 
reached  and  hatchways  in  the  floor  of  the  room 
afford  ample  opportunity  to  place  equipment  in, 
or  to  remove  it  from  the  basement  witli  the 
crane.  The  transformers  are  on  trucks  on  a 
track  so  they  can  be  rolled  out  under  the  crane, 
the  front  of  the  compartment  for  each  transformer 
room  being  closed  by  removable  doors.  A  rail- 
road track  is  also  extended  into  the  building 
on  the  floor  of  the  generator  room. 

Transmission  Lines.  Two  three-phase  trans- 
mission lines,  carried  on  one  set  of  four-legged 
steel  towers,  have  been  built  to  a  sub-station  in 
Duluth,  14  miles  from  the  power  station.  The 
towers  on  which  these  lires  are  carried  were 
placed  at  one  side  of  a  loo-ft.  right  of  way,  in 
order  to  provide  space  for  a  second  set  of  towers 
at  the  opposite  side.  The  towers  are  spaced  300 
to  1,000  ft.  apart,  and  were  built  in  three  heights, 
40,  52  and  60  ft.,  depending  on  the  topography  of 
the  country;  specially  heavy  towers  were  also 
built  at  angles  in  the  line.  The  four  legs  of  each 
tower  converge  together  at  the  top  in  pairs  and 
are  thoroughly  cross  and  sway-braced.  The  two 
transmission  lines  are  carried  at  each  end  of  % 
cross  arm  at  the  top  of  the  tower,  the  three  wires 


Crete  blocks,  where  a  connection  passes  through 
a  wall.  A  disconnecting  switch  is  placed  on  each 
side  of  every  oil  switch,  in  order  that  repairs  may 
be  made  with  perfect  safety. 

The  three  main  leads  from  each  generator  pass 
through  conduits  buried  in  the  floor  of  the  gen 
erator  room  to  the  wall  in  the  rear  of  the  trans- 
former compartments,  and  then  up  the  rear  sido 
of  that  wall  to  the  switch  floor.  Tliree  sets  of 
motor-operated  oil  switches  are  provided  in  a 
separate  group  on  this  floor  for  each  generat.ir. 
The  current  from  the  latter  is  passed  through 
one  set  of  these  switches  to  a  set  of  auxiliary  bus 
bars  in  compartments  built  up  in  connection  with 
the  group  of  compartments  containing  the  oil 
switches  for  that  generator.  From  these  auxiliary 
buses  the  current  may  be  passed  through  one  set 
of  switches  directly  to  the  transformer  imme- 
diately in  the  rear  of  the  generator,  or  through  a 
third  set  of  switches  to  a  set  of  main  6,600-volt 
bus  bars,  and  from  these  buses  connections  may 
be  made  to  any  transformer  through  motor-op- 
erated oil  switches.  These  main  6,600-volt  bus 
bars  and  the  switches  which  operate  them  are  h: 
a  continuous  row  of  compartments  on  the  switch 
floor  just  back  of  the  separate  groups  of  com- 
partments for  the  switthes  and  auxiliary  buses 
for  each  generator. 

The  leads  from  the  high-tension  side  of  each 
transformer  are  carried  through  separate  com- 
partments immediately  under  the  concr-etc  floor 
of  the  switch  room  to  motor-operated  oil  switches 
on  that  floor;  these  switches  are  inserted  in  con- 
nections to  auxiliary  high-tension  bus  bars  placed 
in  separate  compartments  at  the  main  floor  level 
of  the  building.  These  auxiliary  buses  can  be 
connected  through  a  separate  set  of  motor-op- 
erated oil  switches  to  main  buses,  which  are  in 
separate  compartments  immediately  in  front  of 
those  for  the  auxiliary  buses  at  the  first  floor 
level.  Each  set  of  these  main  buses  can  be  con- 
nected to  either  of  two  transmission  lines  that  • 
go  out  of  the  plant.  Each  wire  of  these  lines  is  in 
a  separate  vertical  compartment  built  on  the  rear 
wall  of  the  building  and  is  provided  with  lightning 
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transformers   arc   also   operated    by   motors   con- 
trolled from  the  benchboard. 

The  switchboard  for  controlling  the  ultimate 
installation  of  80,000  h.p.  is  unusually  compact, 
being  not  quite  19  ft.  in  length.  The  panel  for 
the  station  lighting  and  power  is  placed  at  the 
middle  of  the  board,  and  at  each  side  of  this  panel 
are  four  panels  for  the  eight  main  units  that  will 
be  included  in  the  completed  station,  with  a  panel 
at  each  end  for  the  two  exciter  units.  The 
panels  are  of  blue  Vermont  marble,  and  are  set 
in  an  ornamental  iron  frame  designed  to  be  in 
keeping  with  the  remainder  of  the  interior  finish 


of  each  line  being  placed  at  the  corners  of  a  72- 
in.  equilateral  triangle. 

At  present  a  potential  of  30,000  volts  will  be 
maintained  on  the  transmission  lines,  which  are 
No.  00  si.\-strand  copper  cables  with  hemp  cores. 
These  lines  are  designed  for  60,000  volts,  which 
will  be  used  when  longer  transmission  is  required. 
A  trussed  steel  pole  is  extended  above  the  trans- 
mission lines  on  each  tower  and  carries  a  steel 
cable  of  the  same  size  as  the  copper  cables  of 
the  transmission  lines,  as  a  conductor  for  light- 
ning protection.  This  steel  cable  is  grounded  at 
each  tower  to  increase  the  protection  afforded. 
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A  telephone  line  from  the  sub-station  to  the 
power  station  is  also  carried  by  the  towers  of 
the  transmission  line.  The  instruments  on  this 
telephone  line  are  in  booths  set  on  insulatoi> 
these  booths  also  being  entered  from  an  insulated 
platform,  as  protection  from  effects  from  the 
high-tension  lines. 

Market  for  Power.  The  market  in  short  trans- 
mission distances  from  the  sub-station  in  Duluth 
will  consume  all  of  the  power  that  can  be  fur- 
nished by  the  generating  equipment  that  has 
been  installed.  Arrangements  have  already  been 
made  to  supply  power  to  the  companies  which 
operate  the  local  electric  lighting  and  power  sta- 
tions in  Duluth  and  Superior  and  for  the  street 
railway  lines  in  both  of  these  cities.  Various 
large  industrial  plants  and  some  of  the  extensive 
coal-handling  docks  along  the  water  front  of 
Duluth  Harbor  have  also  arranged  to  operate  on 
power  from  the  Duluth  sub-station.  A  trans- 
mission line  has  been  extended  to  the  water- 
works pumping  station,  from  which  the  distribut- 
ing system  in  Duluth  is  supplied,  to  operate  a 
motor-driven  pump  in  that  station,  the  latter  be- 
ing a  little  over  11  miles  from  the  sub-station. 
The  demand  for  pow^er  by  these  assured  con- 
stmiers  will  certainly  increase  very  rapidly,  since 
the  two  cities  are  growing  at  a  remarkable  rate. 
Additional  demands  for  power  will  also  doubtless 
be  made  by  other  industries  already  established, 
and  by  those  which  have  been  contemplated  since 
the  inception  of  the  project  to  develop  the  St. 
Louis  River.  The  extensive  operations  in  the 
Mesabe  and  Vermillion  Iron  Ranges,  which  are 
within  70  to  90  miles  of  Duluth,  offer  a  market 
for  power,  however,  aside  from  the  demands 
which  will  doubtless  develop  in  Duluth  and  Su- 
perior, that  together  with  the  existing  market  in 
those  two  cities,  will,  it  is  believed,  eventually, 
consume  more  than  can  be  developed  on  the  St. 
Louis  River  even  when  the  entire  project  of  the 
Great  Northern  Power  Co.  has  been  put  into  ex- 
ecution. At  any  rate,  that  part  of  the  develop- 
ment which  has  been  started  can  scarcely  be  car- 
ried to  completion  fast  enough  to  meet  the  power 
demands'  certainly  in  sight. 

Sub-station.  At  present  all  distributing  circuits 
will  be  taken  from  the  sub-station  in  Duluth  to 
which  the  transmission  lines  from  the  power  sta- 
tion lead.  This  sub-station,  which  is  73x140  ft. 
in  plan,  is  exactly  similar  in  design  and  arrange- 
ment to  the  power  station.  The  current  from  the 
two  incoming  transmission  lines  passes  through  a 
wiring  system,  which  is  the  same  as  the  one  in 
the  power  station,  allowing  current  from  any  in- 
coming line  to  be  passed  through  any  transformer 
and  supplied  to  any  outgoing  line.  Three  trans- 
formers of  the  same  size  and  design  as  those  in 
the  power  station  have  been  installed.  These 
^transformers  are  arranged  to  step  the  incoming 
current  from  30,000  or  60,000  volts  down  to  13,- 
aoo  volts.  All  large  consumers  of  power  in 
Duluth  and  Superior  will  be  supplied  with  25- 
cyde  three-phase  current  at  this  potential.  The 
floor  of  the  room  in  the  sub-station  corresponding 
to  the  generator  room  in  the  power  station  con- 
tains three  1,500-kw.  motor-driven  generator  sets 
which  furnish  600-volt  direct  current  for  street 
railway  service  in  Duluth. 

Six  underground  distributing  circuits,  aggre- 
gating about  12  miles  of  cable,  and  16  miles  of 
overhead  circuits  have  been  constructed.  All  im- 
portant lines  have  double  circuits  each  capable  of 
carrying  the  total  load  supplied  by  the  line.  One 
of  these  underground  circuits  extends  up  the  hill- 
side back  of  the  city  and  thence  overhead  for  11 
miles  to  the  waterworks  pumping  station.  Two 
others  extend  about  a  mile  east  from  the  snb-sta- 
tion  along  the  water-front  to  the  power  station  of 
the  local  lighting  company.  A  second  two  arc 
carried  about  ij4  miles  to  a  narrow  channel  across 
the  bay  between  Duluth  and  Superior,  and  thence 


for  1,200  ft.  under  the  bay  in  two  No.  0000  rubber- 
insulated  and  armored  submarine  cables  laid  in 
a  trench  dredged  30  ft.  beyow  the  low-water  level. 
From  the  end  of  ihese  submarine  cables  the  un- 
derground circuits  are  continued  about  i;4  miles 
to  a  static  discharger,  and  are  then  continued 
overhead  for  about  a  mile  to  the  power  station  of 
the  local  lighting  and  power  company.  Two 
motor-generator  sets,  one  of  750-kw.  and  the  other 
of  i,soo-kw.  capacity,  which  will  supply  direct  cur- 
rent for  operating  the  street  railway  system  in 
Superior,  are  located  in  that  power  station.  Tlie 
latter  will  also  be  supplied  with  power  from  these 
circuits.  A  secondary  sub-station  will  be  erected 
later  in  Superior  at  the  end  of  the  underground 
circuits  where  the  static  discharger  has  already 
been  installed. 

The  sixth  underground  circuit  extends  west 
from  the  sub-stalion  along  the  water  front  for 
about  two  miles  to  a  static  discharger  and  then 
overhead  two  miles  farther  to  two  large  indus- 
trial plants  which  arc  to  be  supplied. 


equipment  for  the  station  was  also  delivered  over 
this  railroad,  which  will  be  permanently  main- 
tained. The  plant  and  materials  required  in  build- 
ing the  service  reservoir  and  the  upper  works  of 
the  development  were  brought  in  on  the  line  of 
the  Northern  Pacific  R.  R.,  which  crosses  the 
channel.  A  spur  track  was  extended  from  this 
railroad  directly  to  the  site  of  the  main  dam  and 
greatly  facilitated  the  delivery  of  materials  for 
that  dam  and  for  several  of  the  other  adjacent 
smaller  dams. 

.\Ithough  the  project  involved  a  large  amount  of 
construction  work  in  the  aggregate,  the  work  was 
so  evenly  distributed  that  outside  of  the  main 
dam  and  the  power  house  no  very  great  oppor- 
tunity was  presented  to  employ  extensive  con- 
struction plant.  The  main  dam  was  built  in  n 
manner,  however,  that  greatly  facilitated  its  con- 
struction. The  spur  track  from  the  railroad  was 
carried  up  on  a  trestle  that  extended  over  the 
site  of  the  retaining  wall  at  one  end  of  the  dam 
and  approximately  at  right  angles  to  the  spillway 


Svtritchboard    in   Sub-Station. 


The  underground  work  for  the  two  lines  along 
the  water  front  in  each  direction  from  the  sub- 
station apd  for  the  line  to  Superior  include  eight 
tile  ducts  each,  six  of  which  are  available  for 
future  use ;  manholes  are  placed  about  400  ft. 
apart  on  these  lines  with  stubs  for  connection  to 
local  consumers.  Two  three-conductor  paper-in- 
sulated lead-covered  cable,  all  No.  000,  and  each 
having  a  capacity  of  approximately  5,000  h.p.  at 
13,200  volts  are  laid  in  each  of  the  circuits.  These 
cables  were  made  and  installed  by  the  Roebling 
Sons  Co.,  of  Trenton,  N.  J.  The  overhead  con- 
struction consists  of  a  pole  line  carrying  two  cir- 
cuits and  can  be  framed  for  four  circuits.  The 
poles  are  placed  about  125  ft.  apart  and  are  50 
to  60  ft.  in  height  carrying  the  lines  above  all  those 
which  are  crossed ;  such  local  wire  lines  as  are 
crossed  are  protected  by  guard  wires. 

Methods  Used  in  Construction.  The  power 
company  built  a  standard-gauge  track  s'/z  miles 
long,  from  the  end  of  a  branch  of  the  Northern 
Pacific  R.  R.  to  the  power  station,  for  use  in 
delivering  the  materials  required  in  construction 
at  the  power  station  and  in  that  vicinity.     The 


of  the  latter.  A  concrete  mixing  plant  was 
erected  at  one  side  of  this  trestle,  the  sand  and 
gravel  used  in  the  concrete  being  dumped  from 
cars  on  the  trestle  into  separate  stock  piles  under 
the  latter.  A  trench  6x6  ft.  in  cross  section  and 
about  200  ft.  long,  had  been  built  under  the  site 
of  the  stock  piles  previous  to  the  delivery  of  any 
materials,  and  was  timbered  over  so  as  to  form  a 
tunnel  under  the  piles.  A  belt  conveyor  placed 
'  in  this  tunnel  was  fed  through  chutes  in  the  tunnel 
roof  and  delivered  at  the  end  to  the  boot  of  a 
bucket  elevator.  The  supply  chutes  were  placed 
at  convenient  intervals  and  were  controlled  by  cut 
off  gates.  The  bucket  elevator  was  arranged  to 
deliver  to  either  of  two  storage  bins  erected  over 
the  I  yd.  Chicago  cubical  concrete  mixer  which 
was  installed,  one  bin  being  provided  for  gravel 
and  one  for  sand.  Cement  was  stored  in  a  shed 
close  to  the  mixer  plant  and  was  raised  to  the 
charging  platform  of  the  latter  by  a  bag  elevator. 
»  A  1,000  ft.  span  Flory  cableway,  on  70-ft.  towers 
was  erected  on  the  long  axis  of  the  spillway  and 
spanned  all  of  the  straight  part  of  the  dam.  The 
concrete    mixer    discharged    into    l-yd.    skips   on 
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flat  cars  on  a  narrow-gauge  track  that  extended 
from  the  mixer  to  the  path  of  the  cableway,  these 
skips  being  picked  up  and,  carried  to  place  by  the 
latter.  \ 

The  main  dam,  and  in  fact  all  concrete  dams 
were  built  in  alternate  30  ft.  sections  with  a 
tongue-and-groove  expansion  joint  extending  en- 
tirely through  the  dam  at  the  junction  of  each 
two  sections.  The  retaining  wall  containing  the 
three  7x9-ft.  sluice  gates  and  about  half  of  the 
spillway  section  adjoining  it  were  built  first,  a 
cofferdam  being  used  in  the  river.  The  latter 
was  later  diverted  through  the  sluice  gates  while 
the  remainder  of  the  dam  was  being  built  in  a 
second  cofferdam. 

Concrete  mixers  were  also  used  in  building 
practically  all  of  the  other  concrete  structures 
included  in  the  development,  and,  where  feasible, 
plants  for  handling  the  materials  were  installed. 
Much  of  the  concrete  work  on  the  dam  and  powtr 
house  was  laid  in  the  winter  when  the  tempera- 
tures frequently  reached  several  degrees  below 
zero  Fahr.,  but  all  of  it  placed  under  such  con- 
ditions is  perfectly  satisfactory,  due  chiefly  to 
two  reasons.  First,  the  concrete  materials  and 
the  water,  were  all  heated  by  steam  coils  before 
being  mixed,  and  after  the  concrete  had  been 
placed  it  was  covered  with  canvas,  under  which 
fires  were  constantly  maintained  in  salamanders 
until  the  concrete  had  received  considerable  set. 
Secondly,   the   weather   remained   uniformly   cold 
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The  project  to  develop  the  St.  Louis  River,  ac- 
cording to  the  plans  which  have  been  followed, 
was  conceived  by  Mr.  F.  A.  Cokefair,  chief  en- 
gineer  of  the  Great   Northern    Power   Co.,   and 
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and  Tucker,  Anthony  &  Co.,  of  Boston,  are  man- 
agers, and  the  Knickerbocker  Trust  Co.,  of  New 
York,  is  the  tnistee  of  the  company.  Mr.  F.  O. 
Blackwell,  of  Messrs.  Viele,  Cooper  &  Blackwell, 
consulting  engineers,  of  New  York,  is  consulting 
engineer  for  the  company.  During  the  design 
and  construction  Mr.  E.  C.  Bacot  was  in  charge 
of  the  electrical  engineering  department  of  the 
company  and  Mr.  W.  D.  Rittenhouse,  mechanical 
engineering  department,  under  the  supervision  of 
Mr.  F.  A.  Cokefair.  The  power  station  and  sub- 
station were  designed  by  Mr.  A.  H.  Albertsoti, 
architect,  of  New  York. 

The  contract  for  the  construcfion  of  all  such 
parts  of  the  development  that  have  been  built 
was  awarded  to  the  National  Railway  Construc- 
tion Co.,  of  which  Mr.  Thos.  Pettigrew  is  chief 
engineer.  This  company  sub-let  some  parts  of 
the  construction  work,  but  built  the  most  im- 
portant structures.  The  principal  sub-contrac- 
tors, in  addition  to  those  which  have  been  men- 
tioned, were  Messrs.  Truax  &  Thomas,  who 
built  two  of  the  reservoir  dams  and  the  3'A- 
mile  railroad,  and  Mr.  J.  W.  Htlliard,  who 
erected  the  sub-station.  The  electrical  equip- 
ment for  the  entire  project  was  furnished  and 
installed  by  the  General  Electric  Co.  The  hy- 
draulic apparatus  was  built  and  erected  by  the 
Allis-Chalmers  Co. 


View  of  the    Transmission  Line. 


Lightning  Protection  for  Chimneys. 


View  of  IVIain  Dam  under  Construction. 


Standards  for  lightning  protection  for  power 
plant  chimneys  in  the  Navy  Yards  have  been 
adopted  by  the  U.  S.  Navy  Department,  the  pro- 
posed means  being  varied  for  different  heights 
of  chimneys  to  cover  those  found  in  the  differ- 
ent yards.  It  is  specified  that  the  conductors 
shall  each  be  made  up  of  seven  No.  10  copper 
wires,  two  in  number  for  chimneys  up  to  50  ft. 
in  height,  three  for  chimneys  between  50  and 
100  ft.,  and  four  in  number  for  those  higher 
than  100  ft.,  in  all  cases  being  symmetrically  dis- 
posed around  the  stack  and  forming  a  cage  en- 
closure. They  are  to  be  fastened  firmly  without 
insulators  to  the  outside  chimney  surfaces  by 
bronze  anchors,  the  latter  being  spaced  10  ft. 
apart  and  soldered  to  the  conductors  at  SO-fL 
intervals.  At  the  bottom  of  the  stack  the  con- 
ductors connect  with  3  ft.  x  3  ft.  x  ]/i-m.  copper 


until  after  the  concrete  was  of  considerable  ag'% 
so  no  alternate  freezing  and  thawing  occurred. 

In  all,  over  50,000  cu.  yd.  of  concrete  was  used 
in  the  various  structures  connected  with  the  de- 
velopment. The  proportions  of  the  concrete  were 
varied  continually  to  suit  the  materials,  an  en- 
deavor being  made  to  always  secure  about  10 
per  cent,  surplus  of  mortar.  Universal  Portland 
cement,  about  60,000  bbls.  of  which  was  required, 
beach  sand  and  lake  gravel  were  used  exclusively 
for  concrete,  except  at  the  lower  head  gates, 
where  satisfactory  gravel  was  obtained  from  the 
excavation.  A  laboratory  was  maintained  on  the 
work  to  test  the  cement  daily  and  to  determine 
the  character  of  the  sand  and  gravel,  so  the  con- 
crete mixture  could  be  varied  properly.  In  all 
of  the  cement  used  none  was  rejected.  The  sand 
was  of  excellent  character,  varying  uniformly 
from  quite  fine  to  very  coarse,  and  the  gravel 
had  the  same  quality,  so  the  two  formed  an 
excellent  combination,  the  voids  in  the  latter 
frequently  being  only  20  per  cent.,  or  less. 

The  canal  and  forebay  were  built  with  four 
steam  shovels  and  narrow-gauge  dump  cars 
handled  by  light  locomotives,  the  total  excava- 
tion in  the  canal  being  over  400,000  cu.  yd.,  of 
which  100,000  cu.  yd.  were  rock.  Two  stiff-leg 
derricks  were  also  used  in  a  part  of  the  work 
where  the  material  from  the  excavation  was 
wasted. 


The  Concrete     Mixing  Plant     at  the  Main  Oar 


it  is  largely  due  to  his  efforts  that  the  project 
was  carried  out.  Mr.  C.  C.  Cokefair,  president 
of  the  Great  Northern  Development  Co.,  organ- 
ized the  Great  Northern  Power  Co.  and  financed 
the  project.  Mr.  C.  A.  Duncan  is  now  president, 
and  Mr.  E.  P.  Coleman  is  general  manager  of 
the  company.  Capt.  Alex.  McDougall  is  a  direc- 
tor of  the  company  and  has  been  actively  inter- 
ested in  it  since  its  inception.  In  addition  to 
local  capital  that  is  interested  in  the  company, 
Messrs.   Chas.   D.   Barney  &  Co.,  of  New  York, 


earth  plates  buried  in  the  ground  below  the  water 
line,  and  at  the  top  to  a  ij4  x  xyi-in.  copper  ring, 
to  which  the  discharge  tip  rods  are  attached.  The 
latter  are  of  J^-in.  solid  copper,  10  ft.  in  length, 
spaced  4  ft.  apart  around  the  circumference  of 
the  chimney  cap,  each  terminating  in  a  two- 
pointed  aigrette.  The  portions  of  the  conductors 
near  the  chimney  base  are  to  be  protected  by  a 
i^-in.  galvanized-iron  pipe  sheathing,  rising  10 
ft.  above  the  ground  level  and  extending  3  ft. 
below  it. 
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The  New  Water  and  Sewerage  Systems  of 
Kanila. 


Early  in  1906  the  nftinicipal  board  of  Manila, 
P.  I.,  lei  contracts  for  a  sanitary  sewerage  sys- 
tem, and  a  large  addition  to  the  water  supply  of 
the  city.  The  work  is  now  well  under  way  and 
it  is  expected  that  the  water  supply  system  will 
be  completed  about  the  middle  of  next  year,  and 
the  sewerage  system  about  a  year  later.  The 
new  water  supply  is  to  be  taken  from  the  Mari- 
qnina  River,  about  16  miles  northeast  of  Manila, 
and  will  be  brought  to  the  city  partly  through  a 
riveted  steel  pipe  line  and  partly  through  a  free 
flowing  conduit.  The  work  necessitates. the  con- 
struction of  a  dam  at  a  gorge  in  the  river,  creat- 
ing a  reserx-oir  with  a  capacity  of  about  2,000,000,- 
000  gal.,  and  the  construction  of  a  distributing 
reservoir  about  a  mile  from  the  present  one.  The 
sanitary  sewerage  system  is  to  be  extended  to 
all  parts  of  the  city,  and  on  account  of  the  low 
elevation  will  consist  of  a  combination  of  g^rayity 
and  pumping  systems. 

The  dam  which  will  create  the  impounding  res- 


i^-n.'o'- 


ing  large  stones  and  concrete  is  about  28,000 
cu.  yd. 

The  gate  house  controlling  the  flow  from  the 
reservoir  to  the  pipe  line  is  built  as  part  of  the 
dam  at  one  end  of  the  spillway  section.  It  meas- 
ures 27x40  ft.  in  plan,  the  longer  dimension  be- 
ing parallel  to  the  axis  of  the  dam.  Two  pipe 
lines  run  through  it,  one  a  42-in.  line  carrying 
the  supply  to  the  city  and  the  other  a  36-in.  pipe 
serving  as  a  waste  line  and  discharging  into  the 
river  a  Short  distance  below  the  dam. 

The  pipe  line  consists  of  a  42-in.  riveted  steel 
main  ioj4  miles  long,  discharging  at  the  end  near- 
er the  city  into  a  conduit  which  follows  the  hy- 
draulic gradient.  For  about  two  miles  it  fol- 
lows the  valley  of  the  Mariquina  River  and  then 
starts  across  country  in  a  direct  line  for  Manila, 
passing  under  the  Mariquina  River  through  a 
36-in.   cast-iron   pipe.     Through   all   parts   of   its 
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Sections    of    Aqueduct. 


manholes,  14x16  in.,  are  spaced  approximately 
500  ft.  ap.irt  throughout  the  entire  line.  The  ex- 
cavation for  the  pipes  lines  amounted  to  about 
58,000  cu.  yd.  of  earth  and  18,000  cu,  yd.  of  loose, 
solid  and  adobe  rock.  The  minimum  covering  of 
the  completed  pipe  is  2  ft. 

The  crossing  under  the  Mariquina  River  near 
San  Mateo  is  made  through  a  36-in.  cast-iron  pipe 
about  500  ft.  long  at  each  end  of  which  reducers 
join  on  to  the  42-in.  riveted  steel  pipe  in  gate 
houses  through  which  the  valves  controlling  the 
8-in.  blow-off  pipes  are  controlled.  These  gate 
houses  are  circular,  8  ft.  in  diameter,  and  sur- 
mount the  6-ft.  concrete  wells  in  which  the  valve 
mechanism  is  set. 

From  the  end  of  the  pipe  lines  to  the  distribut- 
ing reservoir,  water  flows  through  a  concrete 
aqueduct  constructed  in  tunnels  the  entire  dis- 
tance of  4  miles.     Part  of  the  work  is  done  by 


Tbrjoffboftom.  Tvr  so/id M/om  ■ 

Sections    of    Concrete    Sewers. 
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Spillway  and   High   Sections  of  Dam. 
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Plan    of    Dam    on    Mariouina    River. 


ervoir  has  a  length  of  about  4C»  ft.  on  the  crest, 
the  central  portion,  160  ft.  in  width,  being  de- 
signed as  an  overflow  or  waste  weir  with  its  crest 
15  ft.  lower  than  the  remainder  of  the  dam.  The 
maximum  height  above  the  bed  of  the  stream  is 
approximately  75  ft.  The  elevation  of  the  reser- 
voir is  about  212  ft.  above  sea  level. 

The  foundation  of  the  dam  is  a  bed  of  solid 
rock  which  was  thoroughly  cleaned  of  all  dirt 
and  debris  and  washed  before  the  work  was  start- 
ed. The  bonding  of  the  masonry  to  the  founda- 
tk>n  was  further  secured  by  stepping  and  groov- 
ing the  rocks  after  all  fissured  and  unsound  por- 
tions had  been  removed.  The  excavation  for  the 
foundations  amounted  to  about  16,000  cu.  yd., 
11,000  of  which  consisted  of  solid  rock. 

The  dam  is  built  of  rubble  concrete  masonry 
containing  about  50  per  cent,  of  large  stones  laid 
in  irregular  fashion  so  as  to  avoid  continuous 
joints  through  the  structure.  The  stone  is  a 
marble — a  high  grade  of  limestone.  The  concrete 
is  a  1 :2j4  :5  mixture,  the  aggregate  being  gravel 
and  broken  stone,  in  sizes  varying  up  to  2  in. 
in  maximum  dimension.  The  sand,  gravel  and 
stone  were  obtained  in  the  vicinity  of  the  dam. 
The  upstream  top  and  downstream  faces  are 
built  of  coursed- rubble  made  with  stone,  dressed 
so  as  to  make  ^-in.  joints,  for  a  depth  of  at  least 
4  in.  After  laying  the  joints  were  raked  out  to 
a  depth  of  2  in.  and  pointed  with  a  1  :i  cement 
mortar.     The  tota'  vardage  of  the  dam  includ- 


length  it  is  between  50  and  100  ft.  below  the  hy- 
draulic gradient,  a  depth  of  about  100  ft.  being 
maintained  for  all  but  a  short  distance  of  the 
line.  The  pipe  is  made  of  plates  about  2/10  of  an 
inch  thick  of  2  courses,  the  smaller  fitting  into 
the  larger,  each  course  corresponding  to  the 
width  of  plates  from  which  the  pipes  are  made, 
being  about  60  in.  long.  The  longitudinal  seams 
are  double  riveted  and  the  circular  seams  single 
riveted,  except  at  curves  where  circular  seams 
are  double  riveted  at  the  beveled  joints,  the  rivets 
used  being  7/16  in.  in  diameter.  Tlic  pipes  are 
fabricated  at  the  shop  of  the  .Atlantic,  Gulf  & 
Pacific  Co.,  in  Manila,  and  transported  to  the 
work  in  sections  20  and  30  ft.  long,  depending  up- 
on the  transportation  facilities  and  the  condition 
of  the  roads.  The  steel  plates  for  the  pipe  were 
furnished  by  Henry  H.  Peabody  &  Co.,  having 
been  purchased  by  the  Municipal  Board  of  Manila 
under  contract  awarded  at  the  time  of  letting  the 
remainder  of  the  work.  The  pipe  is  caulked  at  all 
seams  inside  and  out  before  being  coated,  and 
and  tested  at  the  shops  to  a  hydraulic  pressure  of 
100  lb.  per  square  inch.  After  being  laid  in  the 
trench,  the  pipe  is  again  tested,  the  field  riveting 
having  been  completed,  to  a  pressure  of  75  Ifc. 
per  square  inch.  Blow-oflf  pipes  are  provided  at 
all  sags  in  the  line,  and  air  valves  at  all  summits, 
these  in  all  cases  being  enclosed  in  suitable  wells. 
The  blow-off  pipes  are  6  in.  in  diameter  and  are 
discharged  into  convenient  water  courses.     Brick 


the  cut  and  cover  method,  but  the  greater  part  by 
tunneling  carried  on  from  12  shafts.  The  total 
amount  of  earth  and  rock  to  be  moved  is  about 
34,000  cu.  yd.,  most  of  which  is  adobe  rock.  The 
conduit  has  a  horse-shoe  section  about  4^  ft. 
wide  and  a  maximum  height  of  4  ft.  10  in.  In 
solid  rock  sections  the  conduit  is  lined  with  a 
coat  of  1:1  cement  mortar,  while  in  those  parts 
where  a  full  concrete  section  is  required  the  same 
mortar  finish  is  applied  to  the  concrete.  Where 
the  line  runs  through  loose  material  or  a  soft 
bottom  is  encountered,  the  concrete  is  spread  out 
to  aflford  an  adequate  foundation,  and  in  places 
where  the  conduit  runs  through  a  section  of  rock 
overlaid  with  loose  material  the  cut  and  cover 
method  is  used,  excavating  the  lower  part  of  the 
conduit  in  solid  rock  and  building  a  concrete  roof 
having  the  same  interior  arch  as  the  other  sec- 
tions. The  minimum  thickness  of  concrete  at  the 
crown  of  the  arch,  is  6  in. 

The  siphon  is  composed  of  two  42-in.  cast-iron 
pipes  connected  to  the  conduit  by  means  of  con- 
crete siphon  chambers.  8  ft.  wide  and  8  ft.  high, 
to  which  access  is  had  by  means  of  24-in.  man- 
holes. 

The  distributing  reservoir  is  located  about  a 
mile  east  of  the  present  Deposito,  as  the  present 
reservoir  is  called,  and  i^  miles  outside  the  city 
limits  of  Manila,  at  an  elevation  of  about  112 
ft.  above  the  level  of  the  sea.  It  is  rectangular 
in  plan,  measuring  504x769  ft..  20  ft.  deep,  and 
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has  a  capacity  of  50.000,000  gal.  It  is  built  on 
ground  sloping  to  the  south  with  a  maximum  dif- 
ference in  elevation  of  15  ft.  The  bottom  of  the 
reservoir  is  about  25  ft.  below  the  natural  surface 
where  .  the  ground  is  highest,  and  about  8  ft. 
where  it  is  lowest,  and  consequently  the  greater 
part  of  it  lies  in  excavation  and  only  part  of  the 
banks  are  carried  up  above  the  natural  surface. 
The  banks  slope  1:1  and  in  the  rock  section  are 
covered    with   a   thin    coating   of   cement   mortar 
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of^arth  and  approximately  235,000  cu.  yd.  of  rock. 
The  water  supplied  to  the  conduit  is  measured 
before  entering  the  reservoir  over  a  w-ir  built 
into  a  concrete  chamber  which  i^  snrniountoj  bv 
a  suitable  building.  The  weir  box  is  12  ft.  wide 
and  29  ft.  long  from  the  end  of  the  conduit  to 
the  weir.  The  weir  itself  consists  of  a  steel  plate 
bplted  to  plates  set  into  the  concrete  of  the  cham- 
ber, the  notch  being  6  ft.  wide  and  2  ft.  deep., The 
crest  is  approximately  3  ft.  3  in.  above  the  bottom 


Gatehouse   at    New    Reservoir. 


while  the  other  parts  of  the  banks  are  lined  with 
a  4-in.  layer  of  i  :2^  -.4  concrete.  Expansion 
joints  are  left  in  the  lining  every  20  ft..  Where 
the  top  of  the  reservoir  is  above  the  natural  sur- 
face of  the  ground  an  embankment  is  built  up 
in  the  customary  manner,  laying  thin  layers  of 
good  earth  and  watering  and  rolling  them  thor- 
oughly. A  lo-ft.  driveway  on  a  10  per  cent,  slope 
leads  down  inside  the  embankment  so  as  to  allow 
access  to  the  bottom  oi  the  reservoir  for  wagoni 
should  it  be  necessary  to  make  repairs.  The  ex- 
cavation here  involved  amounted  to  29.000  cii.  yd. 


of  the  chamber.  A  20-in.  drain  pipe  controlled 
by  a  gate  valve  allows  the  silt  that  may  accu- 
mulate in  the  chamber  to  be  flushed  out. 

The  flow  into  and  out  of  the  reservoir  is  con- 
trolled from  a  single  gate-house  located  at  the 
corner  of  the  dam  toward  Manila.  The  aqueduct, 
the  gates  of  the  reservoir  and  the  supply  pipe 
leading  to  Manila  all  meet  in  a  riveted  steel  dis- 
tributing tank  and  are  fitted  with  suitable  valves 
so  as  to  divert  the  flow  as  desired.  The  aque- 
duct enters  immediately  below  the  floor  of  the 
building,  which  is  on  a  level  with  the  top  of  the 


embankment,  and  terminates  in  a  concrete  cham- 
ber across  one  end  of  which  is  a  screen  shutting 
off  a  second  chamber,  from  which  a  42-in.  cast- 
iron  pipe  leads  down  to  discharge  into  the  tank 
near  the  bottom  of  the  latter.  The  discharge 
into  the  reservoir  from  the  distributing  tank  is 
controlled  by  a  cylindrical  valve,  and  by  a  flap 
valve  on  the  end*  of  the  pipe  in  the  reservoir. 
The  flow  into  the  main  leading  to  the  city  is  gov- 
erned by  a  flap  valve  which  can  be  raised  by 
mechanism  on  the  floor  of  the  gate  house,  and 
by  a  36-in.  gate  valve  located  outside  the  steel 
tank  in  the  concrete  chamber.  A  12-in.  overflow 
pipe  is  attached  to  the  tank  and  an  i8-in.  drain 
pipe  is  connected  with  the  line  connecting  the 
tank  and  the  reservoir. 

The  gate  house  is  built  with  semi-circular  ends 
47  ft.  8  in.  on  the  longest  and  26  ft.  8  in.  on  the 
shortest  dimension.  It  is  built  of  ashlar  mason- 
ry laid  in  Portland  cement  mortar,  and  the  inte- 
rior is  finished  with  Mariquina  marble.  The  water 
will  be  conveyed  to  the  city  from  the  new  reser- 
voir in  a  42-in.  cast-iron  pressure  pipe,  the  sup- 
ply in  the  city  being  wholly  by  gravity  due  to  the 
elevation  of  the  reservoir. 

Sewerage  System.— Up  to  the  present  time  Ma- 
nila has  been  without  a  sewer  system  and  the 
one  now  being  built  is  a  sanitary  system,  a  dis- 
tinct arrangement  of  open  drains  being  projected 
to  care  for  the  storm  water.  The  ground  on 
which  the  city  is  built  is  very  flat  and  varies  in 
height  above  mean  high  tide  from  2  or  3  to  about 
10  ft.,  and  for  this  reason  a  purely  gravity  drain- 
age system  was  out  of  the  question.  The  natural 
solution  of  the  problem  of  the  disposal  of  the 
sewage  was  to  discharge  it  into  the  bay  at  such 
a  point  where  it  would  not  be  obnoxious  and  this 
plan  has  been  adopted.  The  city  has  been  di- 
vided into  6  districts,  3  on  each  side  of  the  Pasig 
River,  in  each  of  which  an  independent  gravity 
drainage  system  will  be  installed.  The  sewage  of 
each  district  will  drain  to  a  pumping  station  from 
which  it  will  be  forced  to  the  main  pumping  plant 
located  on  the  shore  of  the  bay  at  the  beginning 
of  the  force  main  through  which  it  will  be  dis- 
charged. All  of  the  sewage  from  the  three  pump- 
ing stations  on  the  south  of  the  river  will  be 
carried  under  the  river  to  the  main  pumping  sta- 
tion through  a  twin  inverted  siphon  consisting  of 
two  24-in.  flexible  joint,  cast-iron  pipes. 

There  will  be  in  all  about  52  miles  of  sewers, 
714  miles  of  which  will  be  composed  of  brick 
and  concrete,  ranging  in  size  from  a  2  x  3-ft. 
egg-shaped  to  a  4fi-ft.  circular  section,  laid  at 
depths  ranging  from  12  to  18  ft.  below  the  sur- 
face of  the  ground;  and  about  42  miles  of  glazed 
terra-cotta  pipe  from  8  to  24  in.  in  diameter, 
laid  from  s  to  16  ft.  below  the  surface.  In  addi- 
tion to  these  lines,  there  will  be  one  42-in.  cast- 
iron  outfall  pipe,  6,500  ft.  long,  laid  below  the 
bed  of  the  harbor,  the  crossing  of  the  Pasig 
River  above  mentioned,  and  cast-iron  pipe  cross- 
ings of  9  esteros  or  canals. 

The  sewers  are  laid  throughout  in  loose  mate- 
rial, consisting  of  mud,  sand  and  light  clay,  the 
sides  of  the  trenches  requiring  very  careful  sheet- 
ing to  retain  the  soft  material.  Pumping  has  to 
be  done  continually  while  the  work  is  in  progress. 
Much  of  the  sheeting  is  left  in  place  in  order 
to  prevent  the  caving  of  the  streets  beside  the 
trench  after  the  latter  is  refilled.  The  large 
sewers  are  built  of  concrete,  with  a  single  layer 
of  brick  laid  in  the  concrete  to  form  the  invert. 
In  the  egg-shaped  sewers  a  moulded  concrete 
block  replaces  the  brick  in  the  sharp  curve  at 
the  bottom  of  the  invert.  In  insecure  foundations 
the  sewers  are  supported  on  timber  platforms. 
The  lower  half  of  the  terra-cotta  sewers  is  sur- 
rounded with  an  annular  ring  of  concrete  frofn 
4  to  6  in.  thick,  deperdihg  upon  the  size  of  the 
pipe,  and  where  the  foundation  is  not  firm,  the 
concrete  instead  of  being  placed  as  a  ring  is 
spread  out  so  as  to  aflFord  a  footing  and  placed 
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npon  a  timber  foundation  the  same  as  for  the 
large  sewers.  The  Portland  cement  used  both 
on  this  work,  ai)d  on  the  water-works  system 
is  of  English  make,  K  B.  &  S.,  and  White  Bros. 

The  estero  crossings  are  made  by  double  lines 
of  cast-iron  pipe  ranging  in  diameter  from  16 
to  36  in.,  the  pipes  in  all  cases  going  well  below 
the  bed  of  the  canal.  On  each  bank  there  is 
constructed  a  chamber,  to  which  access  is  had 
through  a  manhole,  in  one  of  which  are  located 
gates  for  shutting  off  the  flow  in  the  pipe.  In 
some  cases  where  only  one  pipe  was  necessary 
a  safety  outlet  has  been  provided  through  an 
extra  chamber  whereby  the  sewers  can  be  di- 
verted into  the  estero  in  case  it  is  necessary 
to  make  repairs  to  the  pipe.  By  closing  a  gate 
dividing  the  two  chambers,  the  sewage  is  forced 
through  the  temporary  discharge  pipe  which 
opens  from  this  chamber.  The  second  chamber 
is  therefore  left  free  and  can  be  drained  to 
afford  a  working  place  in  putting  cleaning  de- 
vices through  the  pipes  or  making  repairs.  The 
pipes,  whether  single  or  double,  are  completely 
enclosed  in  concrete  and  where  the  soil  requires 
it  are  placed  on  timber  platforms.  These  estero 
crossings  vary  in  length  between  man-holes  on 
the  banks  from  84  to  223  ft  The  crossing  of 
the  Pasig  River  is  built  of  two  24-in.  flexible- 
joint  cast-iron  pipes  laid  with  their  tops  about 
23  ft.  below  mean  low  tide  level.  The  crossing 
is  about  650  ft.  long  between  the  man-holes  on 
the  banks.  These  crossings  of  the  esteros  and 
the  river  were  put  in  by  dredging  trenches,  and 
lowering  the  pipe  from  barges. 

The  outfall  pipe  leading  under  the  bay  con- 
sists of  a  42-in.  cast-iron  pipe  with  bell  and 
spigot  ends,  6,500  ft.  long,  supported  on  piles 
9  ft.  apart  throughout  the  entire  length.  The 
piles  are  capped  with  a  10  x  lo-in.  timber,  6  ft. 
6  in.  long,  and  every  18  ft.  additional  piles  were 
driven  on  both  sides  of  the  pipe  to  hold  it  against 
lateral  movement. 

The  bay  is  quite  shallow  where  the  pipe  runs, 
the  water  being  from  a  few  feet  to  about  8  ft. 
deep  at  mean  low  water.  The  pipe  was  laid  in 
a  trench  excavated  by  a  hydraulic  dredge  and 
after  it  was  in  place  and  calked  the  trench  was 
refilled.  The  pipe  was  put  together  in  sections 
48  ft  long,  consisting  of  four  12-ft.  lengths,  and 
loaded  on  barges  and  towed  out  to  their  posi- 
tion. The  barges  were  brought  up  alongside 
a  scow  on  which  four  tackles  were  rigged  for 
lowering  the  pipe  to  place.  The  pipe  was  calked 
with  oakum  and  soft  lead  by  divers.  The  end 
of  the  pipe  is  located  in  8-ft.  of  water  in  a  con- 
crete block  14  ft  square  and  12  ft.  high,  resting 
on  a  timber  platform  built  on  piles. 

The  amount  of  the  contract  for  the  water- 
works system  is  $1,026,000  and  for  the  sewerage 
system  $1,631,000.  The  work  is  under  the  De- 
partment of  Sewer  and  Water-Works  Construc- 
tion, the  water  system  being  designed  and  in 
charge  of  Mr.  J.  F.  Case,  chief  engineer  of  the 
department  The  sewer  system  was  designed  bv 
Mr.  O.  L.  Ingalls,  principal  assistant  engineer  of 
the  department  At  the  present  time  the  sewer- 
age system  is  50  per  cent  completed,  the  tunne!s 
75  per  cent,  and  the  riveted  steel  pipe  line  33 
per  cent. 

The  steel  pipe  and  tunnel  of  the  water-works 
system,  and  the  entire  sewerage  system  are  be- 
ing built  by  the  Atlantic,  Gulf  &  Pacific  Co.,  and 
the  dam  and  reservoir  by  the  Matson,  Lord  & 
Besler  Co. 


The  Power  Plant  of  the  Elgin  National  Watch 
Works. 


A  Large  Deposit  of  Ibon  Ore  has  been  dis- 
covered on  the  Island  of  Cuba,  in  the  Province  of 
Oriente.  It  is  located  on  a  plateau  ten  miles 
long  by  about  four  miles  wide.  A  large  number 
of  borings  have  been  made  and  the  property  in- 
volved, about  27,000  acres,  has  been  secured  by  a 
company  that  is  about  to  develop  it. 


The  manufacturing  works  of  the  Elgin  Na- 
tional Watch  Co.  at  Elgin,  111.,  are  in  a  group 
of  large  factory  buildings  on  the  left  bank  of 
the  Fox  River.  The  original  buildings  of  these 
works  were  not  arranged"  according  to  any  de- 
fined plan,  but  had  been  added  from  time  to  time 
as  more  space  was  required.  Several  years  ago 
after  the  business  of  the  company  had  grown  to 
large  proportions,  a  broad  general  plan  for  the 
complete  arrangement  of  the  works  was  adopted. 
This  plan  contemplated  that  most  of  the  old 
buildings  should  be  abandoned  and  replaced  by 
new  ones,  which  could  be  arranged  to  better 
facilitate  the  operation  of  the  works.  The  new 
buildings  were  to  be  placed  around  the  sides  of 
a  rectangle,  approximately  428x568  ft.  in  plan, 
with  a  building  on  the  longitudinal  center  line  of 


of  new  factory  buildings.  The  end  of  this  build- 
ing is  in  line  with  the  buildings  along  the  end 
on  the  river  side,  and  the  front  of  it  is  about  100 
ft.  from  the  site  of  the  buildings  which  will  oc- 
cupy the  rear  side  of  the  rectangle.  The  exterior 
of  the  power  plant  building  conforms  with  the 
design  of  the  new  factory  buildings.  It  is  108.5X 
115  ft.  in  plan  and  rises  to  a  height  of  61  ft. 
above  the  footings.  The  building  has  a  concrete 
substructure  built  on  solid  rock.  The  side  walls 
are  of  buff  brick,  trimmed  with  Bedford  sand- 
stone and  ornamental  terra  cotta.  The  roof  is 
carried  by  steel  trusses  resting  on  the  side  walls. 
The  interior  of  the  building  is  divided  by  a 
longitudinal  brick  wall  into  an  engine  room,  53 
ft.  II  in.  wide,  and  a  boiler  room  49  ft.  6  in.  in 
width,  a  basement  11  ft  in  height  extending  un- 
der  the    entire    building.     The   basement   has    a 
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General    Plan    of    Power    Station. 


the  rectangle.  A  part  of  this  plan  .has  been  car- 
ried out  by  erecting  new  buildings  along  the 
front  side  and  one  end  of  the  rectangle,  and  by 
abandoning  some  of  the  original  buildings. 

The  new  buildings  that  have  been  completed 
are  four  stories  and  a  basement  in  height,  their 
design  conforming  to  the  uniform  proportions  of 
the  general  plan.  They  are  of  fire-resisting  con- 
struction throughout  and  are  built  to  produce 
the  best  of  light  and  ventilation  for  the  large 
number  of  employes  housed  by  them.  The 
greater  part  of  the  manufacturing  carried  on  in 
these  buildings  is  exceedingly  intricate,  but  a 
considerable  amount  of  work  is  done  by  machines 
which,  together  with  the  lighting,  heating,  ven- 
tilating, and  service  systems  for  the  various 
buildings,  necessitate  a  large  power  plant  capable 
of  responding  to  a  load  which  varies  widely  from 
hour  to  hour  and  from  season  to  season. 

The  original  power  plant  of  the  works  was  in 
two  brick  buildings  near  the  center  of  the  rect- 
angle of  new  buildings.  The  demands  for  power 
had  gradually  outgrown  the  capacity  of  this 
plant  until  the  equipment  of  the  latter  was  no 
longer  equal  to  the  requirements,  although  such 
additions  as  were  feasible  had  been  made  to  it 
from  time  to  time.  A  plan  for  an  entirely  nev,f 
plant  arranged  to  provide  for  the  growth  of  the 
works  was  therefore  adopted  and  carried  out. 

The  new  power  plant  is  in  a  separate  brick 
building  at  one  corner  of  the  proposed  rectangle 


concrete  floor  and  the  floors  of  the  boiler  and 
engine  rooms  are  of  reinforced  concrete. 

Coal  for  the  plant  is  delivered  by  the  Chicago 
&  Northwestern  Ry.  and  the  Aurora,  Elgin  & 
Chicago  third-rail  electric  line,  the  latter  con- 
necting with  the  Illinois  Central  and  the  Chicago, 
Milwaukee  &  St  Paul  Railroads.  An  elevated 
switch  track  is  extended  from  these  lines  over  a 
track  hopper  at  one  end  of  the  building.  The 
coal  is  handled  from  this  hopper  to  overhead 
storage  bunkers  in  the  boiler  room  by  a  traveling 
Link  Belt  gravity-overlapping-bucket  conveyor, 
with  a  capacity  for  handling  40  tons  an  hour. 
The  coal  feeds  by  gravity  from  the  track  hopper 
into  a  crusher,  belt-driven  by  a  15-h.p.  induction 
motor  in  the  basement  of  the  boiler  room.  The 
conveyor  is  driven  by  a  7^-h.p.  induction  motor 
in  a  tower  over  the  track  hopper  at  the  end  of 
the  building.  It  extends  vertically  up  the  end 
of  the  building  from  the  crusher  to  the  top  of 
the  boiler  room,  then  horizontally  the  length  of 
the  latter,  down  at  the  opposite  end  of  the  room 
to  the  basement  and  thence  in  a  horizontal  run 
along  the  floor  of  the  basement  to  the  crusher 
again. 

The  boiler  room  contains  four  Cahall  horizon- 
tal sectional  water-tube  boilers,  which  are  placed 
in  pairs  in  a  row,  with  space  at  one  end  of  the 
row  for  an  additional  pair.  Each  boiler  is 
equipped  with  a  Mansfield  traveling  chain-grate 
stoker,  6  ft  5  in.  wide.     The  coal  conveyor  de- 
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livers  to  four  overhead  storage  bunkers,  with  a 
capacity  of  1,000  tons,  one  for  each  of  the  present 
two  pairs  of  boilers,  one  for  each  pair  that  will 
be  installed  in  the  future  and  one  for  storage. 
The  bunkers  each  have  two  downspouts,  one  for 
each  of  the  two  boilers  of  the  pair  which  they 
serve.  The  downspouts  are  controlled  by  under- 
cut gates,  and  feed  directly  into  the  charging 
hoppers  of  the  stokers.  The  coal  which  falls 
through  the  front  ends  of  the  stokers  is  caught 
in  a  hopper  built  in  the  concrete  floor  in  front 
of  each  stoker.  These  hoppers  are  covered  with 
an  open  grating  and  extend  down  to  the  hori- 
zontal run  of  the  conveyor  in  the  basment,  so 
the  coal  which  reaches  them  may  be  elevated  to 
the  bunkers  again.  The  ashes  fall  from  the  rear 
end  of  the  stokers  into  a  pit  built  in  the  setting 
below  the  floor  level  of  the  boiler  room.  These 
pits  are  also  connected  by  a  chute  with  the  space 
back  of  the  boiler  arch,  so  the  fine  ashes  and 
soot  caried  over  into  that  space  can  be  removed 
through  them.  The  run  of  the  conveyor  in  the 
basement  is  placed  close  to  the  fronts  of  the 
boiler  settings  enabling  the  ashes  to  be  drawn 
into  it  from  the  pits.  The  conveyor  delivers  th: 
ashes  to  a  storage  bin  over  the  track  at  the  end 
of  the  building,  from  which  they  can  be  fed 
by  gravity  into  cars  on  the  track. 

Was.hed  Illinois  screenings,  containing  from  10,- 
000  to  11,000  B.  t.  u.  per  pound,  are  burned  ex- 
clusively under  the  boilers.  Careful  firing  is 
therefore  essential  to  obtain  satisfactory  results. 
In  order  to  assist  in  checking  the  operation  of 


THE    ENGINEERING    RECORD. 

to  be  about  70  per  cent.,  that  is  to  say,  30  per 
cent,  of  the  heat  value  of  the  coal  was  being  lost 
up  the  stack.  After  the  recorder  had  been  in 
use  about  four  weeks  the  loss  was  reduced  to  15 
per  cent.,  due  to  greater  care  used  by  the  fire- 
men and  to  changes  which  had  been  made  in  the 


Exterior  of  Power  Station. 
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Cross-Sectional    Elevation    of    Power    Station. 


the  stoker  an  Ados  CO2  recorder  has  been  in- 
stalled to  analyze  the  flue  gases.  This  instru- 
_,ment  is  placed  in  a  tight  wooden  booth  against 
the  wall  directly  in  front  of  the  boilers  where 
the  firemen  can  see  it  at  all  times.  A  door  is 
built  in  each  side  of  the  booth  to  permit  the  re- 
moval of  the  recorder.  A  double  door  in  the 
front  of  the  booth  is  provided  at  the  top  wit.h  a 
glass  so  the  operation  of  the  recorder  may  be 
( bstrved  without  opening  the  larger  front  door. 
Gas  is  furnished  to  the  recorder  from  the  flue 
leading  from  the  boiler  to  the  stack  by  a  device 
which  insures  a  fresh  supply  for  each  analysis. 

The  recorder  can  be  set  so  it  will  make  and 
record  automatically  the  results  of  analyses  at 
Various  intervals,  but  in  this  case  an  analysis  is 
made  every  s  minutes.  The  results  obtained  are 
recorded  on  a  strip  of  paper  carried  by  drums 
moved  by  clock-work  similar  to  a  recording  steam 
or  water-pressure  gauge.  From  the  results  thus 
obtained  the  percentage  efficiency  of  the  furnaces 
can   be  readily  calculated. 

When  the  recorder  was  placed  in  operation  in 
June,  last,  the  efficiency  of  the  furnaces  was  found 


grates.  The  incentive  given  the  firemen  by  the 
constant  check  on  their  work  afforded  by  the  re- 
corder and  the  opportunity  to  observe  the  results 
of  different  methods  of  firing  are  considered  to  be 
the  chief  reasons  why  better  firing  is  obtained. 

The  boilers  embody  no  special  features  of  de- 
sign. They  are  rated  at  a  combined  efficiency  of 
64  per  cent.,  when  producing  300  h.p.  each  at  180 
lb.  pressure  and  on  the  washed  screenings  used ; 
and  a  combined  efficiency  of  58  per  cent.,  when 
producing  450  h.p.  each,  under  the  same  condi- 
tions. Feed  water  is  supplied  to  them  from  a 
Cochrane  feed-water  heater,  on  an  elevated  plat- 
form at  one  end  of  the  boiler  room,  by  either  of 
two  Prescott  duplex  feed-water  pumps.  These 
pumps  are  also,  arranged  so  they  can  draw  cold 
water  from  a  suction  main  connected  directly 
with  the  river.  A  service  pump  in  the  basement 
of  the  boiler  room  supplies  river  water  to  the 
heater.  Duplicate  delivery  lines  irom  the  feed 
pumps  are  carried  over  the  front  end  of  the 
boiler  settings  and  are  cross-connected  at  each 
of  the  four  boilers,  so  any  of  the  latter  may  be 
supplied  from  either  line. 
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The  two  drums  of  each  boiler  are  connected  to 
a  9-in.  steam  header  along  the  rear  wall  of  the 
boiler  room.  This  header  is  connected  at  each 
end  to  a  6-in.  auxiliary  header  in  the  basement 
of  the  boiler  room,  forming  a  ring  system.  The 
main  steam-consuming  units  in  the  basement  of 
the  boiler  room  are  supplied  from  the  6-in.  auxil- 
iary header. 

The  engine  room  contains  three  main  generat- 
ing units,  an  air  compressor,  a  steam-driven  and 
a  motor-driven  exciter  set,  a  motor-generator  set 
and  a  15-ton  Whiting  hand-operated  crane.  One 
of  the  main  units  consists  of  a  22x36x42-in.  Mc- 
Infosh-Seymour  cross-compound  engine,  direct- 
connected  to  a  sco-kw.  Crocker-Wheeler  60-cycle 
225-volt  3-phase  alternating-current  revolving 
field  generator,  operating  at  100  r.  p.  m. ;  the 
other  main  unit  is  the  same  as  the  first,  except 
that  its  low-pressure  steam  cylinder  is  40  in.  in- 
stead of  36  in.  in  diameter.  This  difference  in 
the  two  engines  was  made  in  order  that  the  sec- 
ond unit  could  operate  non-condensing  more  econ- 
omically. 

The  buildings  of  the  works  are  heated  by  the 
Paul  and  the  Webster  exhaust  steam  systems, 
which  are  supplied  chiefly  from  the  non-condens- 
ing main  generating  unit.  The  latter,  however, 
can  be  operated  condensing,  if  desired,  as  each 
main  unit  is  equipped  with  an  Edwards  twin 
vertical   jet   condenser.     Normally,  the  condens- 
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ing  main  engine  carries  the  day  load  during  the 
months  when  the  heating  system  is  not  in  service, 
or  when  it  can  be  supplied  with  exhaust  steam 
from  the'  smaller  steam-consuming  units  in  the 
plant;  and  the  non-condensing  main  unit  carries 
tJie  load  at  other  times.  The  night  load  is  carried 
by  the  200-kw.  generating  unit,  for,  although  a 
considerable  portion  of  the  machines  in  the 
works  which  require  power  are  run  continuously, 
most  of  the  buildings  of  the  works  are  closed  at 
night,  thus  relieving  the  load  due  to  lighting,  heat- 
ing, ventilating  and  service.  This  third  unit  con- 
sists of  a  I3x22x30-in.  Mcintosh  Seymour  Cor- 
liss tandem-compound  engine  direct-connected  to  a 
200-kw.  Crocker-Wheeler  generator  of  the  same 
type  as  the  generators  of  the  two  large  units,  but 
operating  at  150  r.  p.  m.  This  unit  is  equipped 
with  an  Allis-Chalmers  vertical  jet  condenser,  and 
is  designed  to  operate  condensing.  The  motor- 
driven  exciter  consists  of  a  50-h.p.  induction  nfiotor 
driving  a  3okw.  125-volt  direct-current  General 
Electric  generator.  The  steam-driven  set  has  a 
Soh.p.  Mclntosh-Seymour  high-speed  engine  di- 
rect-connected to  a  Crocker-Wheeler  generator  of 
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the  same  capacity  as  the  other,  both  units  riuiiiing 
at  300  r.  p.  m. 

All  three  engines  are  designed  to  run  on  steam 
at  180  lb.  pressure,  and  are  equipped  with  non- 
releasing  valve  gears.  The  large  engines  can 
each  develop  750  h.p.  at  one-fifth  cut-off:  1,160 
h.p.  at  one-half  cut-off;  and  1,378  h.p.  at  seven- 
tenths  cut-off.  They  were  also  built  under  the 
following  speed  regulation  guarantee:  with  steam 
at  160  to  iSo  lb.  pressure  and  a  variation  from  no 
load  to  the  full  rated  load  of  750  h.p.,  or  vice- 
versa,  the  revolutions  per  minute  shall  not  vary 
more  than  2  per  cent. ;  with  the  same  variation 
in  steam  pressure  and  changes  from  no  load  to  a 
load  of  1,160  h.p.,  or  vice-versa,  the  speed  varia- 
tion will  not  exceed  6  per  cent,  of  the  normal. 

The  three  condensers  for  these  engines  are 
supplied  with  cooling  water  through  a  24-in.  main 
leading  from  an  intake  in  the  river.  A  screen 
chamber  covered  by  a  small  brick  building  is 
placed  on  this  injection  main  near  the  intake. 
The  discharge  from  the  condensers  is  carried 
back  to  the  river  by  a  24-in.  main  that  passes 
through  a  chamber  in  the  sub-structure  of  the 
screen  chamber  building  and  terminates  at  the  in- 
take. A  manhole  provides  means  of  entering 
this  chamber  on  the  discharge  main.  The. blow- 
off  from  the  boiler  is  also  carried  to  the  chamber 
on  the  discharge  pipe. 

The  air  compressor  in  the  engine  room  is  of 
the  two-stage  cross-compound  type,  with  a  capac- 
ity of  500  cu.  ft.  of  free  air  a  minute,  when  op- 
erating at  a  100  lb.  pressure.  This  machine  de- 
livers to  two  receivers  in  the  basement  of  the  en- 
gine room.  The  air  is  piped  to  all  parts  of  the 
works,  in  which  it  is  used  for  a  multitude  of  pur- 
poses in  connection  with  the  manufacturing  pro- 
cesses. 

The  motor-generator  set  consists  of  a  loo-h.p. 
alternating-current  induction  Crocker-Wheeler 
motor  direct-connected  to  a  75-kw.  220-voIt  direct- 
current  generator.  The  latter  supplies  power  for 
operating  direct-current  motors  for  elevators  in 
the  various  buildings,  and  for  a  few  direct-current 
motors  in  different  parts  of  the  works. 

The  operation  of  the  electrical  units  is  con- 
trolled from  a  switchboard  at  one  side  of  the 
front  of  the  engine  room.  This  board  has  six- 
teen panels  of  blue  Vermont  marble  and  is 
equipped  with  General  Electric  apparatus  and  in- 
struments. \  panel  is  provided  for  each  of  the 
main  generator  units,  one  for  the  two  exciters,  one 
for  the  motor  and  one  for  the  generator  of  the 
motor-generator  set  and  a  totalizing  panel.  The 
remaining  eight  panels  are  each  for  one  of  the 
eight  circuits  into  which  the  distribution  system  is 
divided. 

The  exhaust-steam  heating  system  is  supplied 
from  an  l8-in.  header  extending  the  full  length  of 
the  basement  of  the  engine  room.  The  exhaust  of 
all  of  the  steam-consuming  units  in  the  plant  are 
connected  into  this  header.  A  riser  extends  from 
one  end  of  the  latter  to  an  exhaust  head  above 
the  roof.  The  feed-water  heater  in  the  boiler 
room  is  connected  to  a  by-pass  on  this  riser,  in 
order  that  it  may  or  may  not  be  supplied  with 
iteam  from  the  exhaust  system.  The  exhaust 
riser  is  equipped  above  the  by-pass  to  the  .heater 
with  a  back-pressure  valve,  a  6-in.  air  vent  lead- 
ing from  just  above  this  valve  to  a  blow-off  tank 
in   the   basement. 

A  26-in  Crane  horizontal  oil  separator  is  placed 
on  the  l8-in.  exhaust  main  just  beyond  the  last 
connection  with  a  steam-consuming  unit.  The 
oil  and  water  removed  from  the  steam  by  this 
separator  are  passed  through  a  second  specially 
designed  separator  in  which  most  of  the  water  is 
removed  and  run  to  the  sewer,  while  the  oil-  is 
collected,  filtered  and  reused. 

The  heating  system  'for  the  buildings  is  op- 
erated en  about  4  lb.  oressure,  in  order  to  supply  a 
distant  bi'ildine.  When  sufficient  exhaust  steam 
is  rot  nviilable  from  the  units  which  are  in  serv- 


ice connections  arc  made  so  live  steam  can  be 
supplied.  The  condensation  returned  from  the 
system  is  pumped  to  the  feed-water  heater  by 
either  of  two  Worthington  volete  pumps,  with  a 
capacity  of  125  fal.  a  minute,  wliich  are  in  a  sump 
in  one  corner  of  the  engine  room  basement.  Each 
of  these  pumps  is  direct-connected  by  a  vertical 
shaft  to  3-h.-p.  vertical  induction  motor. 

The  boiler  room  contains  a  20-ton  exhaust- 
steam-absorption  Carboiidale  ammonia  refrigerat- 
ing machine  for  cooling  the  drinking  water  sup- 
plied to  the  works.  This  machine  has  a  capacity 
for  cooling  600  gal.  of  water  an  hour  from  80° 
Fahr.  to  40°  Fahr.  .\  duplex  Dean  steam  pump, 
with  a  capacity  of  3,000  gal.  an  hour,  circulates 
the  cooled  water  through  a  piping  system  extend- 
ing to  tile  various  buildings  of  the  works. 

Two  fire  pumps,  one  a  cross-compound  Under- 
writers machine,  with  a  capacity  of  1,000  gal.  a 
minute,  and  the  other  a  simplex  Blake,  with  a 
capacity  of  1,600  gal.  a  minute,  are  placed  in  the 
basement  of  the  boiler  room.  These  pumps  draw 
water    from    the   river    and   are    connected    to    a 


This  atomizer  is  simply  a  short  piece  of  threaded 
pipe  of  the  same  size  as  the  tap  for  the  regular 
oil  inlet  in  the  steam  supply  line  to  the  unit. 
The  opening  of  the  pipe  is  contracted  toward  the 
end,  inside  the  steam  line,  and  terminates  on  a 
Hat  surface  which  forms  the  top  of  a  rectangular 
projection  with  three  sides  widened  out  below  this 
surface  by  steps,  as  shown  in  an  accompanying 
illustration.  The  opening  from  the  pipe  on  this 
surface  is  placed  so  the  latter  is  against  the  di- 
rection of  steam  How,  with  the  result  that  the 
steam  drives  the  oil  in  a  fine  spray  from  the  bot- 
tom steps  of  the  three  sides  of  the  small  rectangle. 

These  atomizers  were  tirst  used  in  the  original 
plant  of  the  works,  in  which  they  produced  ex- 
cellent results  and  are  being  used  in  the  new 
plant  with  equal  satisfaction.  They  have  also 
been  used  to  relieve  troublesome  cylinder  lubrica- 
tion conditions  in  a  number  of  power  plants  in 
Elgin  and  vicinity. 

The  oil  drips  from  tlie  various  units  in  the  sta- 
tion are  returned  to  two  Turner  oil  filters  in  tlie 
basement  of  the  engine  room.     These  filters  are 
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private  fire-protection  system  of  the  works.  The 
buildings  of  the  works  are  equipped  throughout 
with  automatic  sprinkler  system  supplied  from 
the  fire-protection  lines,  which  are  normally  un- 
der pressure  from  the  city  mains.  The  connec- 
tion between  tlie  latter  and  the  fire  protection  sys- 
tem is  provided  with  a  check  valve  which  closes 
when  the  fire  pressure  from  the  station  is  turned 
on  the  system. 

Water  for  flushing  toilet  fixtures  in  the  differ- 
ent buildings  is  supplied  from  tanks  carried  by 
the  roof  trusses  of  the  building.  A  4-in.  Worth- 
ington centrifugal  pump,  direct-connected  to  a  15- 
h.p.  induction  motor,  is  placed  in  the  basement  of 
the  engine  room  and  pumps  river  water  to  these 
tanks.  This  unit  operates  at  1,200  r.p.m.  and  was 
formerly  installed  in  the  old  plant  where  it  op- 
erated satisfactorily  for  three  years  at  this  rela- 
tively high  speed. 

Lubricating  oil  is  supplied  to  the  various  units 
in  the  plant  by  a  gravity-feed  distributing  sys- 
tem. A  supply  tank  for  cylinder  oil  and  one  for 
engine  oil  are  suspended  in  the  roof  trusses.  Two 
small  duplex  pumps  raise  the  oil  to  these  supply 
tanks  from  two  storage  tanks  in  the  basement. 
The  cylinders  of  all  steam-consuming  units  are 
supplied  with  oil  tlirough  a  special  form  of  oil 
atomizer  which  was  designed  and  patented  1)y  Mr. 
W.   L.    Parker,  chief  engineer   for  the  company. 


over  two  storage  tanks,  one  for  cylinder  and  the 
other  for  engine  oil,  from  which  the  oils  are 
raised  to  the  supply  tanks  under  the  roof. 

Mr.  Geo.  E.  Hunter  is  general  superintendent 
and  Mr.  W.  L.  Parker  is  chief  engineer  for  the 
Elgin  National  Watch  Co.  Mr.  J.  W.  Lyons,  of 
Chicago,  was  retained  as  consulting  engineer  for 
the  company  during  the  design  and  construction 
of  the  plant. 


An  Interesting  Competitive  Test  of  marine 
engines  will  be  made  when  the  three  scout  cruis- 
ers, now  under  construction  for  the  United  States 
Navy  Department  at  Quincy,  Mass.,  are  in  the 
water.  These  ships  are  of  identical  dimensions, 
the  only  difference  being  that  one  of  them  will  be 
equipped  with  the  Parsons  turbine,  another  with 
the  Curtis  turbine,  and  the  third  with  ordinary 
reciprocating  engines.  It  is  purposed  to  have  a 
triple  trial  of  these  vessels,  taking  them  to  sea 
at  the  same  time,  subjecting  them  to  the  same 
exactions,  and  observing  the  relative  merits  of 
the  different  types  of  motive  power.  It  is  ex- 
pected that  the  trial  will  take  place  late  in  the 
Summer  of  1908,  by  which  time  the  ships  should 
be  completed.  This  will  be  the  first  opportunity 
American  naval  experts  have  had  to  examine 
closely  the  practical  operation  of  turbines  as  ap- 
plied to  naval  uses. 


September  14,  1907. 

The  Erection  of  the  Las  Vacas  Viaduct. 

The  narrow  gauge  single  track  Las  Vacas 
Viaduct  of  the  Guatemala  Ry.  is  743  ft.  long  and 
229  ft.  high  and  has  seven  30  and  40-ft.  towers, 
supporting  one  55-ft.  span  and  seven  7S-ft.  spans. 
The  towers  are  each  made  with  two  vertical  bents 
having  a  ma.ximum  of  seven  stories  and  have 
X-braces  in  all  faces  and  horizontal  struts  in 
the  transverse  planes  only.  The  tops  of  the 
bents  have  transverse  box  girders  about  4  ft. 
deep  and  18  ft.  long  which  weigh  about  3,500 
lb.  each  and  have  the  column  flanges  field  riveted 
between  their  webs.  Each  span  is  made  with 
a  pair  of  lattice  girders  12  ft.  deep  and  10  ft. 
apart  on  centers  with  the  usual  top  and  bottom  lat- 
erals and  transverse  sway  bracing.  The  lower 
flanges  of  the  trusses  are  seated  on  the  bo.x  gir- 
ders. The  30  ft.  and  the  75-ft.  spans  weigh  about 
26,000  and  50.000  lb.  respectively  and  the  ma.xi- 
mum  tower  weight  is  about  25,000  lb.,  the 
total    weight    of   the    viaduct    being   nearly    i.ooo 
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ginning  of  operations.  It  was  determined  to 
erect  the  viaduct  by  the  cantilever  method  with 
=  n  overhead  derrick  traveler  and  plans  for  it 
were  prepared  and  the  operations  outlined  as 
illustrated  in  The  Engineering  Record  of  Feb- 
ruary 2,   1907. 

The  35,000  lb.  steel  traveler  was  designed  for 
service  in  the  erection  of  other  viaducts  now 
under  construction  for  the  same  R.  R.,  and 
consisted  essentially  of  a  pair  of  riveted  trusses 
about  S3  ft.  long,  10  ft.  deep  and  10  ft.  apart 
on  centers  connected  by  transverse  and  lateral 
bracing  in  the  planes  of  the  top  chord  only  and 
mounted  on  four  wheels.  The  forward  vertical 
end  posts  were  continued  23  ft.  above  the  top 
chords  and  braced  together  transversely  to  form 
masts  for  a  pair  of  60  ft.  tapered  steel  booms 
30  in.  square  at  ;he  center.  Each  boom  was  rigged 
with  a  4-part  topping  lift  and  a  5-part  hoisting 
tackle  of  6,500  lb.  capacity.  A  wooden  boom  20 
ft.  long  was  also  provided  between  the  steel 
booms.     Swinging  tackles   were  attached   to  the 
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they  were  used  as  anchorages  for  the  succeed- 
ing span.  For  this  service  the  trusses  were  to 
be  temporarily  reinforced  by  wooden  vertical 
posts  to  carry  tht  vertical  shear  over  the  tower 
bents. 

The  traveler  was  to  advance  to  the  front  of 
the  tower  and  erect  a  wooden  falsework  tower 
about  50  ft.  high  to  receive  the  2nd  panel  point 
of  the  first  75-ft  span.  After  the  span  was 
erected  up  to  the  tower  it  was  to  be  connected 
for  reaction  stresses  to  the  forward  end  of  span 
2  and  the  traveler  moved  forward  on  it  to  com- 
plete its  erection  and  erect  the  2nd  tower.  When 
this  span  was  completed  its  forward  end  was 
to  be  jacked  up  from  the  2nd  tower  releasing 
the  connections  between  the  rear  end  of  the 
span  and  span  2  and  the  traveler  advanced  to 
complete  the  remainder  of  fthe  viaduct  in  the 
same  manner.  The  travelers  were  designed  by 
Mr.  H.  D.  Bush,  and  the  method  of  erection 
and  the  other  details  of  plant  were  developed 
by   Mr.  A.  W.   Buel. 


Erecting    Section    of   a    Tower    Bent. 


Erecting    First    Tower  from    Falsework. 


tons.  The  towers  have  a  maximum  width  of 
about  87  ft.  at  the  base  where  one  column  of 
each  bent  has  an  expansion  bearing.  Except- 
ing some  suspension  rods  supporting  the  longest 
members  and  diagonals  in  the  horizontal  planes 
through  the  bases  of  the  towers  all  members 
of  the  viaduct  are  riveted  and  all  were  shipped 
separately  and  assembled  in  erection.  The  de- 
tails of  the  design  were  described  in  The  En- 
gineering   Record   of  Jan.   26,    1907. 

The  location  of  the  viaduct  is  remote  and 
rather  inaccessible,  supplies  and  skilled  labor 
are  difficult  to  secure,  no  machine  tools  or  steel- 
works are  available  within  a  great  distance,  many 
weeks  are  required  to  receive  erection  plant  or 
materials  from  the  bridge  shop  and  communi- 
cation with  headquarters  in  New  York  is  dif- 
ficult and  costly  so  that  it  was  imperative  that 
the  erection  plan  should  be  fully  developed  be- 
fore construction  was  begun  and  that  all  .plans 
and  materials  should  be  at  the  site  for  the  be- 


extremities  of  a  long  horizontal  transverse  beam 
fastened  to  the  deck  in  the  rear  of  the  mast 
and  the  traveler  was  anchorred  to  the  finished 
viaduct  when  in  service.  Materials  were  de- 
livered at  grade  at  the  first  end  of  the  viaduct 
and  are  run  through  the  traveler  underneath 
the  top  lateral  bracing.  The  hoisting  engine  and 
boiler  were  carried  on  an  extension  at  the  rear 
ends  of  the  top  chords  of  the  traveler  trusses 
and  served  to  counter-balance  ordinary  loads 
on  the  derrick  booms. 

It  was  proposed  to  assemble  the  traveler  at 
grade  on  the  ground  just  beyond  the  first  abut- 
ment of  the  viaduct  and  in  that  position  to  erect 
with  it  the  first  bent  of  the  first  tower  and  the 
first  span.  The  traveler  was  then  to  adv.mce 
partly  on  the  first  span  and  complete  the  erec- 
tion of  the  tower  and  the  tower  span,  the  latter 
being  temporarily  connected  by  top  chord  links 
and  bottom  chord  blocks  to  the  first  span  so  as 
to    transmit    temporary    erection    stresses    when 


When  the  work  was  executed  some  of  the 
conditions  encountered  varied  slightly  from  what 
had  been  anticipated  and  the  erection  although 
conducted  closely  on  the  lines  above  described 
was  modified  somewhat  to  suit  the  cirumstances 
and  to  secure  the  greatest  total  expedition  and 
economy.  The  principal  modifications  consisted 
in  the  omission  of  the  wooden  boom,  the  oper- 
ation of  the  swinging  lines  by  hand  tackles, 
the  erection  of  the  trusses  in  sections,  bracing 
them  transversely  by  bolted  wooden  outriggers, 
the  movement  of  the  entire' traveler  back  and 
forth  to  carry  pieces  forward  instead  of  rais- 
ing and  lowering  the  booms,  and  the  ■  modifi- 
cation of  the  traveler  to  serve  for  a  moveable 
riveting  and  painting  scatTold  after  the  erection 
of  the  steel  work  was  completed.  All  of  these, 
changes  were  made  with  a  careful  recognition 
of  the  existing  conditions  and  were  fully  just- 
ified by  the  successful  issue  of  the  work.  The 
cautious   handling  of  assembled   sections   of  the 
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trusses  as  single  units  and  the  method  of  carrj-- 
ing  them  forward  and  connecting  them  proved 
simple  and  convenient  and  suggests  similar  me- 
thods of  operation  in  designing  future  canti- 
lever erection  of  small  riveted  trusses,  a  class 
of  work  whi(h  has  been  very  seldom  attempted 
by  the  cantilever  methods.  The  erection  me- 
thods are  well  described  in  the  following  letter 
from   Mr.  \V.   D.   Penny,  contractor. 

"I  consider  the  traveler  the  finest  machine 
for  viaduct  work  I  have  ever  used.  The  booms 
worked  admirably  in  the  heaviest  wind,  and  it 
blew  ver>-  hard  twenty-five  per  cent,  of  the  time. 
The  tackles  to  swing  the  booms  were  lo-in. 
blocks  rove  with  i  1-4-in.  manilla  lines ;  there 
were  times  I  wished  they  were  larger.  Elach 
line  was  run  individually  to  a  hand  winch,  these 
winches  being  bolted  to  the  sides  of  the  traveler 
just  above  the  sills  and  easily  reached  from  the 
track.  The  reasons  that  these  lines  were  not 
led  to  the  winches  of  the  donkey  were  to  avoid 
the  confusion  of  too  many  lines  being  operated 
at  once  and  to  avoid  the  tying  of  lines  at  winch 
heads  as  much  as  possible,  but  the  chief  rea- 
son was  that  the  winches  were  worked  by  native 
labor  and  a  considerable  saving  in  money  was 
eflFected.  One  man  at  each  winch  could  easily 
and  safely  in  the  heaviest  wind  swing  the  booms 
with  a  hea\'y  post  suspended  from  each.  I  never 
put  in  the  center  boom.  I  could  see  no  benefit 
to  be  obtained  from  the  use  of  it. 

I  never  cantilevered  the  entire  length  of  any 
cantilever  spans,  for  the  following  reasons.  First, 
it  would  have  made  the  box  girder  a  diffifficult 
and  slow  connection  in  a  very  inaccessible  place. 
Second,  I  was  afraid  I  could  not  get  sufficient 
guys  on  the  end  of  the  span  and  did  not  like 
to  run  the  traveler  out  so  in  the  heavy  winds. 
So  I  adopted  the  following  plan  in  erecting  the 
cantilevers. 

"I  backed  the  traveler  up  till  I  had  sufficient 
room  to  connect  together  one  side  section  of 
first  portion-  of  the  cantilever.  This  I  put  to- 
gether, laying  it  down  under  the  booms,  firmly 
bolting  and  drifting  it  together  and  connecting 
all  lateral  plates,  etc.  It  was  then  picked  up 
by  both  tackles,  one  attached  to  the  bottom  chord 
and  one  to  the  top  chord  and  properly  bal- 
anced. The  traveler  was  then  run  ahead  to  a 
proper  connecting  distance  and  firmly  clamped 
down.  The  section  was  never  raised  over  a 
foot  from  the  track  while  being  run  out,  so 
when  the  tackle  on  the  bottom  chord  was 
slacked  off  the  section  himg  almost  in  the  con- 
necting position,  it  only  being  necessary  to 
slack  it  down  about  a  foot.  The  cantilever  links 
were  then  connected  and  the  section  slacked  off.' 
The  operation  of  picking  up,  carrying  out  and 
connecting  the  section  never  occupied  over  a 
half  an  hour.  .  To  move  the  traveler  with  the 
section  suspended  to  it,  all  I  ever  used  was  a 
V/^-'m.   runner  on   each   side. 

"In  erecting  the  towers  I  raised  one  section 
on  the  side  nearest  to  the  traveler,  then  moved 
out  as  far  as  possible  on  the  center  section  of 
the  span  and  out  hauled  the  difference  with  a 
runner  from  the  donkey.  This  operation  was 
continued  until  the  third  section  from  the  top 
was  reached;  then  one  side  of  the  tower  was 
run  up  to  the  top,  the  box  girder  put  on  and 
the  bottom  chords  of  the  span  connected.  The 
rest   was   easy. 

"In  running  up  one  side  of  the  tower,  the 
tower  braces  were  connected  to  the  third  sec- 
tion down.  This  left  only  two  sections  with- 
out bracing,  and  even  with  the  box  eirder  on, 
before  the  bottom  chords  were  connected,  there 
was  very  little  sway  motion.  To  back  up,  raise 
the  box  girder  with  both  boom  tackles,  run  out 
and  connect  it,  generally  occupied  twenty  min- 
utes. It  was  the  easiest  connection  we  had.  I 
never  telegraphed  ahead  anything  but  light  mem- 
bers.    I   found  it  quicker  and   safer  to  back  the 


traveler  up  and  run  ahead  with  the  load,  it 
could   be   moved   so   easily. 

"To  wind-brace  the  cantilever,  I  bolted  a 
I2xi2-inx30-ft.  piece  across  the  end  of  the  first 
section  of  the  span,  then  bolted  3xi2-inx30-in. 
pieces  from  the  end  of  the  timber  both  ways  to 
the  span.  There  never  was  any  motion  to  speak 
of.  The  booms  were  very  seldom  raised  or 
lowered,  and  never  with  a  load.  We  avoided 
the  raising  of  the  booms  by  moving  the  traveler, 
In  erecting  the  first  75-ft.  span,  I  avoided  count- 
erbalancing and  cantilevering  by  running  the 
near  side  of  the  tower  to  the  top  at  once,  brac- 
ing it  at  some  of  the  sections  to  the  timber 
tower. 

"The  only  casualty  of  any  kind  during  erec- 
tion was  the  death  of  one  native,  who  in  pass- 
ing fuel  from  the  deck  of  the  viaduct  to  the 
donkey  engine  on  the  traveler,  carelessly  fell 
between  tl}e  ties.  This  happened  on  the  highest 
part  of  the  structure.  He  had  a  clear  fall  to 
the  ground,  and  was,  of  course,  instantly  killed. 

"Although  the  erection  is  finished,  I  have  the 
traveler  still  in  commission,  using  it  to  rivet 
and  paint  from.    I  have  taken  off  the  booms  and 


The  Circular  Tanks  at  the  Lancaster  Filtra- 
tion Plant. 


The  water  supply  of  Lancaster,  Pa.,  is  drawn 
from  the  Concstoga  River,  a  stream  subject  to 
frequent  and  sudden  floods,  at  which  times  the 
water  carries  much  loam,  clay  and  vegetable 
detritus.  This  supply  is  purified  by  a  9,000,000- 
gal.  filtration  plant  which  has  been  in  operation 
about  a  year  and  a  half  and  which  consists  of 
a  water  softening  or  coagulating  system,  a  series 
of  preliminary  filters  and  a  series  of  final  slow- 
sand  filters.  There  are  fifteen  preliminary  fil- 
ters, each  6x16x3s  ft.,  and  fifteen  slow-sand  fil- 
ters, each  6x16x140  ft.  The  preliminary  and 
the  slow-sand  filters  are  of  the  Maignen  type 
and  are  very  much  like  those  of  the  4,000,000-gal. 
South  Bethlehem  plant,  described  in  detail  in 
The  Engineering  Record  of  July  15,  1905.  The 
tanks  into  which  the  water  first  enters  after  the 
coagulant  is  added,  however,  where  it  is  agi- 
tated and  settled  and  receives  preliminary  scrub- 
bing are  unusual  in  design  and  operation.  They 
are    designed   to   remove   the   bulk   of    the   mud 
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high  end  bent,  removed  the  hoisting  engine  and 
the  deck,  putting  false  caps  5  ft.  above  the  orig- 
inal deck  to  give  head  room  for  locomotives. 
I  have  scaffolds  4  ft.  wide  and  45  ft.  long  sus- 
pended by  lo-in.  blocks  and  lY^-m.  lines  hung 
on  each  side  of  tower.  Each  scaffold  carries 
two  gangs  with  their  tools,  including  forges. 
The  scaffolds  are  started  at  the  top  and  lowered 
as  the  riveting  and  painting  proceed.  When 
tower  is  completed  to  the  ground,  they  are 
hoisted  to  the  top  and  the  operation  repeated." 
The  viaduct  was  designed  by  Mr.  V.  G. 
Bogue,  New  York,  Mr.  W.  H.  Kennedy  and  Mr. 
A.  W.  Buel,  associated  engineers  on  railways 
and  bridges  respectively ;  Mr.  S.  F.  Shaw  is 
chief  engineer  and  Mr.  J.  H.  Pope  bridge  engi- 
neer of  the  railway  company.  The  steelwork 
"was  fabricated  by  the  Baltimore  Bridge  Co.  Mr. 
H.  D.  Bush,  vice  president  and  manager,  and 
vras  erected  by  Mr.  W.  T.  Penny. 


A  iso-ToN  Wharf  Crane  has  just  been  com- 
pleted at  the  works  of  Messrs.  Armstrong,  Whit- 
worth  &  Co.,  Elswick,  Eng.,  for  placing  heavy  ma- 
chinery in  erected  form,  in  vessels  alongside  the 
wharf.  It  is  mounted  on  a  steel  pedestal 
above  the  wharf,  so  as  to  turn  in  a  com- 
plete circle,  and  has  a  lifting  range  of  100 
ft.  It  is  hydraulically  operated,  having  two 
gears  of  75  tons  capacity  each,  and  an  auxil- 
iary lifting  gear  of  25  tons  capacity  which 
has  a  range  of  117  ft. 


and  coagulant  before  the  water  reaches  the  pre-' 
liminary  filters. 

At  first  the  reagents  used  at  Lancaster  were 
mainly  lime  and  soda  but,  as  it  was  considered 
desirable  not  to  change  the  chemical  character 
of  the  water,  sulphate  of  alumina  and  soda  car- 
bonate are  now  used.  These  neutralize  each 
other  and  simply  form  a  coagulating  precipitate 
without  making  the  water  harder  or  softer  and 
without  leaving  anything  objectionable  in  it. 
The  reagents  are  added  as  a  dry  powder  which 
is  thrown  into  the  water  by  a  distributing  device 
actuated  by  a  Poncelot  undershot  water-wheel 
operated  by  the  water  as  it  flows  into  the  coagu- 
lating basin. 

From  the  coagulating  basin  the  water  passes 
first  into  a  circular  agitating  tank,  49  ft.  in  di- 
ameter and  10  ft.  deep,  entering  the  tank  through 
a  vertical  30-in.  pipe  in  the  center  of  the  bottom. 
The  tank  has  three  circular  concentric  baffle 
walls  placed  as  shown  in  accompanying  illustra- 
tions. The  first  or  inner  baffle  is  provided  with 
a  series  of  8-in.  round  openings  about  6^  ft. 
above  the  tank  bottom  through  which  the  chemi- 
cally-charged water  passes  into  the  second  section 
of  the  tank ;  the  second  baffle  has  openings  at  the 
bottom,  6  in.  wide  and  12  in.  deep;  and  the 
third  has  6  to  9  in.  round  openings  6  ft.  above 
the  bottom ;  the  water  leaves  at  the  bottom  of 
the  fourth  section  through  a  30-in.  pipe  that 
leads  to  the  center  of  the  next  tank.  The  open- 
ings in  the  baffle  walls  are  calibrated  so  that  the 
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flow  through  each  wall  is  equally  distributed 
about  its  circumference  as  nearly  as  possible. 
By  the  time  the  water  reaches  the  outlet  pipe  it 
has  been  thoroughly  agitated  and  all  the  activity 
of  the  chemicals  as  a  coagulant  has  been  ex- 
pended. 

The  second  tank,  also  49  ft.  in  diameter  and  10 
ft.  deep,  is  provided  with  a  single  circular  baffle 
wall  with  rectangular  openings,  12  in.  deep  and 
6  to  9  in.  wide,  arranged  so  as  to  distribute  the 
flow  evenly.  In  this  tank  the  velocity  is  low 
and  most  of  the  coagulated  mucerial,  which  ap- 
pears as  coarse  particles,  settles  to  the  bottom 
while   the   clarified    water   passes   out   through   a 
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30-in.  pipe  in  the  bottom  of  the  outside  section 
of  the  tank  and  on  into  two  49xio-ft.  tanks  with- 
out baffle  walls.  These  tanks  are  preliminary 
scrubbers  and  the  water  is  divided  equally  be- 
tween them.  It  enters  at  the  bottom  and,  being 
distributed  over  the  floor  by  suitable  concrete 
drain-tiles,  rises  through  layers  of  cobble  stones, 
coarse  coke  and  sponge  and  passes  off  at  the  top. 
By  the  time  the  water  has  reached  the  surface 
of  these  rough  scrubbers  it  is  clear  enough  to 
be  admitted  directly  to  the  regular  Maignen  pre- 
liminary filters  even  during  the  worst  flood  peri- 
ods. There  is  plenty  of  room  in  the  coarse  ma- 
terial of  the  rough  scrubbers  for  large  deposits 
of  mud  and  all  the  circular  tanks  can  go  a  long 
time  without  cleaning.  When  they  are  to  be 
cleaned  it  is  done  by  flushing  and  shoveling  dur- 
ing periods  when  the  river  water  is  clear  enough 
to  go  direct  to  the  filter  plant  proper  without 
passing    through    the    coagfulating   system. 

The  soil  in  which  these  tanks  are  built  is  a 
good  loamy  clay  resting  on  bastard  limestone 
rock.  The  excavation  was  made  in  original  soil. 
There  is  now  about  5  ft.  of  earth  about  the  walls. 

The  circular  tanks  are  made  of  a  mixture  of 
crusher-run  limestone,  Yi,  in.  being  the  maxi- 
mum size,  and  Dragon  Portland  cement  in  pro- 
portions equivalent  to  1 :3 :5,  reinforced  with 
New  Style  corrugated  Johnson  bars  for  which 
the  unit  working  tensile  stress  assumed  was  12,- 
500  lb.  Each  bottom  slab  is  10  in.  thick  and  is 
reinforced  with  two  series  of  5^-in.  bars  on  12- 
in.  centers,  2  in.  of  the  slab  being  below  the  re- 
inforcement. The  outer  walls  are  6  and  10  in. 
thick  at  the  top  and  bottom,  respectively.  They 
are  reinforced  with  J^-in.  vertical  bars  12  in.  on 
centers,  placed  as  shown  in  an  accompanying 
section  and  bent  into  the  floor  slab  about  18  in., 
and  with  circumferential  bars,  Yi  in.  to  Ya  iii-> 
spaced  5  to  9  in.  on  centers  as  shown.  The  bafHe 
walls  have  >i-in.  vertical  rods  on  l6>4  and  i954 
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in.  centers  and  Y^  in.  circumferential  rods  on 
i8-m.  centers.  The  openings  in  the  baffle  walls 
were  made  to  come  between  the  rods  of  both 
series  and  the  openings  for  the  30-in.  pipes  in 
the  floor  slabs  are  surrounded  by  a  flanged  metal 
ring  into  which  the  floor  slab  rods  are  hooked. 
In  constructing  each  tank  the  floor  slab  rods 
were  first  put  in  place  and  wired  at  their  in- 
tersections; then  the  vertical  wall  rods  were  put 
in  place  and  the  floor  concrete  was  laid.  The 
vertical  rods  for  the  outer  walls  were  held  in 
place  during  the  placing  of  the  floor  concrete  by 
attachments  to  the  framework  for  the  lagging. 
Holding  in  place  the  vertical  rods  of  the  baffle 
walls  was  more  difficult  but  it  was  managed  by 
wiring  the  rods  together  and  running  guy  wires 
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concrete.  It  is  100x200  ft.  and  12  ft.  deep,  givi:ig 
a  capacity  of  1,500,000  gal.  The  dimensions  of 
the  walls,  floor  slab  and  counterforts  and  the 
arrangement  of  the  reinforcement  is  shown  in  an 
accompanying  illustration.  The  counterforts  are 
placed  12  ft.  on  centers. 

The  Lancaster  plant  was  built  by  the  Pennsyl- 
vania Maignen  Filtration  Co.  according  to  de- 
signs prepared  by  Mr.  P.  A.  Maignen,  and  has 
a  guaranteed  bacteriological  cflSciency  of  97  per 
cent.,  a  requirement  that  has  been  more  than 
fulfilled  in  regular  performance.  Mr.  W.  H. 
Boardman  was  chief  engineer  for  the  filtration 
company  and  Mr.  F.  H.  Shaw  acted  as  consult- 
ing engineer  for  the  city.  The  designs  for  the 
reinforced  concrete  tanks  and  pure  water  basin 
were  prepared  by  Messrs.  Webb  &  Gibson,  re- 
inforced concrete  specialists,  Philadelphia.  Messrs. 
Harmer  &  Quinn,  Philadelphia,  were  the  gen- 
eral contractors,  Mr.  Chas.  Doebler,  superintend- 
ent of  construction. 


Canal  Transportation  in  France. 

The  following  report,  covering  the  cooperation 
of  State  and  communities  in  the  construction  of 
French  canals,  the  cost  of  constructing  them, 
and  the  comparative  freight  charges  by  canals, 
rivers,  and  railways,  is  furnished  by  Consul-Gen- 
eral  Robert  P.  Skinner,  of  Marseille: 

The  systematic  efifort  to  improve  and  facilitate 
river  navigation  in  France  took  the  form,  in 
1879,  of  a  general  law  in  regard  to  railroads, 
rivers,  canals,  and  seaports.  It  was  rightly  con- 
sidered that  these  were  all  branches  of  the  same 
subject  and  that  there  should  be  a  scheme  of  gen- 
eral improvement  harmonizing  in  every  detail. 
The  law  of  1879  was,  in  fact,  merely  a  pro- 
gramme, intended  to  be  executed  as  the  resources 
of  the  country  might  permit,  and  up  to  1890  it 
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to  the  outer  wall  forms  and  to  the  pipe  hole 
in  the  center  of  the  floor  slab.  The  floor  was 
laid  at  one  time,  a  joint  recess  being  provided 
for  the  outer  wall  as  shown  on  the  section.  No 
special  joint  was  made  for  the  baffle  walls  as  it 
was  not  necessary  that  these  be  watertight.  When 
the  floor  concrete  had  set  enough  to  hold  the 
vertical  wall  rods  in  place  the  circumferential 
rods  were  wired  to  them,  the  forms  being  built 
up  and  the  concrete  poured  at  the  same  time. 
The  concre'c  .vas  vety  wci  and  :].?nsc  and  ibough 
a  Sylvester  wash  was  to  have  been  used  it  was 
found  to  be  unnecessary  as  the  tanks  were  water- 
tight when  the  forms  were  removed.  The  cir- 
cular framing  for  the  walls  was  made  at  a  plan- 
ing mill  in  8-ft.  sections  and  %-'m.  dressed  lum- 
ber was  used  for  lagging.  The  surface  of  the 
concrete  was  not  treated  in  any  way  after  the 
forms  were  taken  down. 
The  pure  water  basin  is  also  built  of  reinforced 


had  been  departed  from  only  to  the  extent  made 
necessary  by  the  progress  in  methods  of  trans- 
portation. One  of  the  essential  features  of  the 
Freycinet  programme  of  1879  was  the  standard- 
izing of  various  types  of  canals  which  had  been 
brought  into  existence  through  local  pressure. 
M.  Freycinet  proposed  a  canal  type  permitting 
the  utilization  of  barges  126.31  ft.  long  by  16.40 
ft.  beam  and  drawing  5.9  ft.  of  water. 

Among  other  projects  Contemplated  in  this 
scheme  was  the  cutting  of  a  canal  from  the 
Rhone  River  at  a  point  near  Aries  to  the  city 
of  Marseille,  thus  shortening  the  distance  between 
this  city  and  Lyon  and  making  it  possible  to  util- 
ize barges  and  other  craft, 'which  can  not  with 
safety  navigate  in  the  Mediterranean  Sea.  The 
project  for  this  canal  has  been  recast  a  num- 
ber of  times,  and  actual  work  has  been  com- 
menced only  recently.  The  canal  will  be  50.33 
miles  in  length,  will  have  a  channel  9.84  ft.  deep. 
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and  will  accommodate  barges  oi  2,000  tons  bur- 
den. The  cost  haj  bten  fixed  at  $13,703,000,  of 
which  the  State  is  to  pay  $6,851,000,  the  town 
and  department  councils  $2,605,500,  and  the  Mar- 
seille chamber  of  commerce  $4,246,000.  When 
this  canal  was  first  proposed  the  Rhone  was  navi- 
gated by  steamboats,  most  of  which  have  been 
replaced  by  barges  moving  in  fleets. 

Where  the.  French  policy  of  canal,  port,  and 
river  improvement  differs  strikingly  from  that 
prevailing  in  the  United  States  is  in  the  matter 
of  original  expense.  While  such  works  in  France 
are  invariably  controlled  by  the  State,  it  is  rec- 
ognized as  a  fixed  rule  that  the  localities  through 
which  waterways  pass  or  where  ports  are  cre- 
ated profit  to  a  degree  which  can  not  be  enjoyed 
by  the  community  at  large,  anc^  that  these  lo- 
calities should  contribute  an  appropriate  part  of 
the  primary  investment. 

In  discussing  the  details  of  work  to  be  first 
taken  up  the  Senate  committee  thus  expressed 
itself:  "Priority  should  be  given  to  enterprises 
which,  while  urgently  demanded,  have  also  the 
advantage  of  an  assured  financial  co-operation 
amounting  to  50  per  cent,  at  least." 

The  chambers  of  commerce  are  usually  the  in- 
struments through  which  municipalities  contrib- 
ute, and  the  obligations  so  created  are  usually 
met  by  the  issttance  of  bonds,  the  interest  and 
sinking  fund  thereof  being  provided  for  by  the 
collection  of  authorized  fees,  the  chamber  of 
commerce  being  frequently  an  administrative 
body.  The  Marseille  chamber  of  commerce  will 
collect  a  toll  of  2  cents  per  package  upon  im- 
ported merchandise  in  barrels,  boxes  and  sacks. 
and  per  ton  upon  merchandise  in  bulk,  as  a  means 
of  discharging  its  financial  obligation  in  respect 
to  the  Rhone  Canal,  and  it  is  already  collecting 
fees  and  rentals  with  the  proceeds  of  which  it 
maintains  certain  wharves  in  a  high  state  of  effi- 
ciency, for  the  use  of  shipping  of  every  nation- 
ality. 

The  length  and  cost  of  the  French  transporta- 
tion system  up  to  Jan.   i,  1901,  were  as  follows: 


Description.  Length  in  Miles. 

Local  highways 3  •  6,898 

National   highways 23,656 

Tramways 2,628 

Local   railroads   2,971 

Trunk  railroads  23,784 

Rivers  and  canals 7,397 

Ports    _ 

ToUl    377.334 

The  freight  embarked  on  canal  and  river  boats 
for  the  past  four  years  was  as  follows : 

1903.  1904.  '905-  1906. 

Tons.  Tons.  Tons.  Tons. 

Canals   ...    18,513,471     18,195,000     18,657,806     18,357,339 
Rvren   ...    14.617.47'     14.243.701     I5.<i9.534     I5.38'.963 

Freight  rates  by  canal  are  materially  lower 
than  rates  upon  the  same  merchandise  by  rail, 
but  the  difference  is  less  striking  perhaps  than  an 
American  investigator  might  expect.  On  March 
23,  1907,  the  comparative  rates  per  ton  from 
Cette  to  Toulouse  and  Bordeaux  were  as  follows : 

Celt*  to  Toulouse.  Cette  to  Bordeaux. 

.\rticles.  Rail.  Canal.  Rail.  Canal. 

Wine  $1.33  $1.16  $2.02  $1.64 

Wheat  1.33  106  2.02  1.73 

CHI  3-38  '•>6  490  1-73 

Petroleum    ..  1.33  1.21  2.02  2.02 

Phosphates...  1.43  i.i6  2.39  1.93 

Coal    1.84  .77  2.87  1.45 

Tiles    1.96  i-i*  2.99  1.93 

Nearly  the  entire  freight  traffic  on  the  Rhone 
River  is  controlled  by  one  company,  which  en- 
joys a  practical  monopoly  thereof,  but  there  ap- 
.pears  to  be  no  reason  why  other  companies,  if 
equipped  with  the  necessary  capital  and  pro- 
vided with  an  efficient  fleet,  might  not  enter  the 
field.  Although  shipments  by  river  to  Marseille 
are  transported  a  much  greater  distance  than  ship- 
ments forwarded  by  rail,  on  account  of  the  ab- 
sence of  the  connecting  canal  now  being  construct- 
ed between  Marseille  and  Aries,  river  freight 
rates   are   nevertheless  considerably   lower   than 


those  quoted  by  the  railway  company.  The  fol- 
lowing sample  scale  of  prices  prevailed  on  March 
26,  1907,  upon  the  two  routes,  Marseille  to  Lyons: 

Water.  Rail. 

.\rticle.                                            Per  Ton.  Per  Ton. 

Soap    . . . .' $2.07  $2.89 

V'egetable  oil 2.99  4.24 

Wine  in  casks 2.70  3.38 

Petroleum    2.70  3.86 

Coal    1.54  2.41 

Wheat   : 1.93  2.63 

Between  Marseille  and  Lyons  canal  and  river 
tonnage  is  always  available  for  any  amount  of 
freight  that  may  be  offered.  The  business  is  not 
very  remunerative  on  account  of  the  strong  com- 
petition   of   the    railroad    company. 

As  to  whether  it  would  pay  to  build  the  French 
canal  system  now,  had  it  not  been  called  into  be- 
ing before  the  existing  railways  were  constructed, 
can  be  answered  in  the  affirmative.  It  is  very 
unlikely  that  various  cities,  notably  Marseille, 
would  be  clamoring  at  this  time  for  the  right  to 
spend  their  own  money  upon  improved  water- 
ways, if  they  were  not  convinced  of  their  prac- 
tical utility.  While  the  French  railway  system, 
with  the  exception  of  some  comparatively  unim- 
portant lines,  is  the  result  of  private  enterprise 
backed  by  government  guarantees,  according  to 
the  French  theory  of  political  economy  they  be- 
long to  the  state,  and  ultimately  will  be  brought 
under  state  ownership,  as  they  are  already  under 
state  control.  It  is  considered  that  the  railways 
and  canals  both  have  their  particular  function  in 
the  modern  state,  and  that  the  proper  equipmeiit 
for  economic  development  is  incomplete  without 
both.  Referring  to  the  results  already  obtained 
in  France  from  an  imperfectly  developed  system 
of  waterways,  the  Senate  committee  said  in  1903 : 
"It  is  important  that  we  achieve  the  concord- 
ance of  the  dimensions  of  intercommunicating 
canals,  and  that  we  select  for  first  execution  the 
waterways  yet  to  be  constructed  which  appear 
to  be  of  the  greatest  necessity.  It  is  impossible 
to  deny  that  traction  itself  is  less  costly  by  water 
than  by  rail.  The  interested  localities  have  the 
right  to  demand  the  connection  of  existing  rail- 
Paid  by 
Interested  Localities.      Paid  by  the  State.  Total  Cost. 

$227,740,000  $81,060,000  $308,800,000 

303.975.000  303.975.000 

126.608.000  126.608.000 

88.587.000  2.509.000  91,096,000 

1,520.736,000        834,532.000       2,755,268,000 

6.T5C.OOO        322.50.1.000        .'29,258,000 

25,669.000        174,858,000        200,527.000 

$2, 3S6. 095.000      $1,719,437,000      $4,115,532,000 

ways  and  canals,  where  such  connections  would 
be  favorable  to  the  trade  of  regions  not  in  di- 
rect contact  with  the  canals.  In  nations  where 
canals  and  railways  are  in  the  hands  of  the  state, 
this  has  been  accomplished  already.  .  .  .  Where 
transportation  by  water  and  rail  are  both  avail- 
able, they  complement  and  complete  each  other, 
the  one  transporting  heavy  materials,  the  low 
cost  of  which  is  an  indispensable  condition  to 
the  vitality  of  industries  which  aliment  in  their 
turn  the  traffic  of  the  railway  lines." 


The  Vacuum  Heating  System  in  the  Godfrey 
Block,  Grand  Rapids. 


A  New  Type  of  Current  Insulator  for  high- 
tension  transmission  lines  was  suggested  by  Mr. 
H.  W.  Buck  at  the  recent  meeting  of  the  Amer- 
ican Institute  of  Electrical  Engineers,  which  bids 
fair  to  materially  change  present  methods  of  line 
construction.  It  consists  of  a  simple  form  of  un- 
reinforced  strain  insulator  with  wide  flaring  petti- 
coats, which  are  linked  in  series  to  support  the 
line  wires  by  a  swinging  suspension  at  each  pole. 
At  intervals  of  about  every  10  poles,  the  line  is 
anchored  in  either  direction  by  the  strain  links 
similarly  arranged.  It  is  claimed  that  but  10  tow- 
ers or  poles  need  be  used  per  mile  with  this  con- 
struction, and  that  the  voltage  carried  is  limited 
only  by  the  number  of  insulators  ipserted  in  the 
links,  only  four  of  the  insulators  in  series  being 
needed  for  a  100,000-volt  line. 


.\  vacuum  steam  heating  system  has  recently 
been  installed  in  the  Godfrey  Block  at  Grand 
Rapids,  Mich.,  which  is  a  departure  from  the 
usual  arrangement  of  connections  and  radiation 
for  vacuum  heating.  The  building  is  a  four- 
story  and  basement  brick  structure  having  a 
north  and  western  exposure.  It  is  27x110  ft.  in 
plan  and  is  occupied  by  stores  on  the  lower 
floor  and  offices  on  the  upper  three  floors.  It 
has  an  unusually  large  amount  of  window  glas.'; 
exposure,  rendering  it  difficult  to  hfat,  and  was 
recently  refitted  with  a  low-pressure  two-pipe 
steam  heating  system  having  a  total  of  2,500 
sq.  ft.  of  radiation  for  the  entire  building,  which 
has   a  novel   system   of   return   connections. 

The  requirements  of  the  building  for  heating 
were  for  about  400  sq.  ft.  of  radiation  on  each 
of  the  three  upper  floors,  750  sq.  ft.  on  the  fir?t 
floor  and  186  sq.  ft.  in  the  basement,  in  addi- 
tion to  the  exposed  mains.  The  distribution  of 
heating  surface  on  the  three  upper  floors  is  such 
that  there  are  ten  units  on  each  floor,  while 
that  upon  the  main  floor  consists  of  nine  com- 
paratively large  units,  arranged  so  that  by  sup- 
plying five  of  the  first-floor  radiators  from  the 
basement  ceiling  main,  the  upper  floor  equipment 
could  be  supplied  from  seven  riser  lines.  These 
risers,  as  installed,  carry  front  96  to  386  sq.  ft. 
of  radiation  each,  and  are  of  only  fi  to  l%- 
in.  pipe,  whereas,  as  ordinarily  figured,  these 
amounts  would  have  required  lyi  and  2-in.  sizes. 
The  return  risers  are  similarly  of  yi  and  ^-iu. 
pipe,  owing  to  the  use  of  the  vacuum  system. 
The  supply  risers  receive  steam  through  a  base- 
ment main  connected  to  the  boiler  through  a 
lYixyin.  reducing  valve.  This  main  divides  into 
a  I -in.  line  supplying  a  '/i  and  i-in.  riser  at  the 
rear  and  a  2j4-in.  main  extending  around  the 
front  side  of  the  basement  ceiling  and  supplying 
the  remaining  risers  and  radiator  connections. 
The  return  syjtem  consists  of  a  vacuum  main 
on  the  ceiling  and  ranges  in  size  from  a  'A-'m. 
line  at  the  extreme  end  to  a  i^-in.  line  at  the 
return    pump. 

The  selection  of  this  particular  range  of  pipe 
sizes  is  the  result  of  the  adoption  of  the  Si- 
monds  compound  vacuum  system,  which  makes 
use  of  the  heat  carried  in  the  return  condensa- 
tion in  special  radiation.  Secondary  radiators 
are  so  connected  with  the  vacuum  valves  of  the 
main  radiators  that  the  considerable  amount  of 
heat  carried  in  the  water  of  condensation  after 
having  passed  through  each  main  radiator  and 
its  vacuum  valve  is  utilized  before  it  enters  the 
return  mains.  The  water  of  condensation  dis- 
charged from  radiators  in  the  ordinary  low- 
pressure  steam  heating  system  ranges  from  208°  to 
210°  Fahr.,  and  difficulty  is  often  experienced 
with  re-evaporation  when  this  heated  water  passes 
through  the  discharge  valve  into  the  vacuum 
of  the  return  line.  This  difficulty  is  here  util- 
ized by  the  installation  of  the  secondary  radia- 
tor units,  the  steam  from  the  boilers  being  fed 
through  the  usual  distribution  system  to  the 
main  radiators  while  the  secondary  sections  re- 
ceive the  water  of  condensation  which  the  main 
sections  discharge  through  the  regular  vacuum 
valves.  These  secondary  radiators  are  in  all 
cases  installed  in  capacities  about  one-half  of 
those  of  the  main  or  primary  radiator  units,  it 
being  figured  that  the  heated  water  passing  into 
the  vacuum  of  the  return  lines  will  re-evaporate 
to  a  greater  or  less  extent  so  that  the  second- 
ary radiation  will  be  of  actual  value  as  heat- 
ing surface.  This  is  borne  out  in  actual  ex- 
perience, the  condensation  passing  from  the  sec- 
ondary radiation  to  the  vacuum  pump  as  solid 
water   and    no   difficulty   being   experienced    with 
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re-evaporation  in  tlie  return  lines,  with  conse- 
quent necessity  of  injecting  cold  water  into  the 
pump  suction  to  condense  vapor  carried  througli 
and  permif  effective  operation  of  the  pump. 

The  radiation  in  the  Godfrey  Building  is,  for 
the  greater  part,  installed  on  the  usual  com- 
pounded plan,  with  both  primary  and  secondary 
sections  in  close  proximity,  although  there  has 
also  been  incorporated  in  this  installation  an 
unusual  arrangement  of  primary  and  secondary 
radiation  sep.rrated  on  different  floors.  This  is 
carried  out  in  the  hall  and  toilet-room  radiation, 
each  of  v^fhich  groups  has  two  primary  radiators 
located  on.  the  third  and  fourth  floor  levels,  which 
discharge  their  condensation  through  a  single 
secondary    radiator    on    the    second    floor    level, 
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Details   of    Radiator    Connections. 

the  only  difference  from  the  regular  arrange- 
ment of  units  being  that  the  secondary  radia- 
tion is  on  a  lower  level  to  which  the  water  of 
condensation  flows  freely.  In  the  case  of  the 
hall  radiation,  there  is  a  36  sq.  ft.  radiator  on 
both  the  third  and  fourth  floors  to  which  steam 
is  delivered  directly  from  the  riser  lines,  each 
delivering  through  its  regular  vacuum  valve  to 
a  }4-in.  return  lirie  carried  down  to  the  second- 
ary radiator  of  the  second  floor  level ;  this  re- 
turn line  feeds  vapor  and  water  of  condensation 
to  the  secondary  radiator,  which  is  also  a  36-sq. 
ft,  unit  and  thus  serves  as  an  effective  heating 
surface  equal  in  capacity  to  that  of  the  hall 
radiators  above,  except  for  the  slightly  reduced 
temperature  due  to  the  vacuum  of  the  return 
system.  In  the  case  of  the  toilet-room  units,  a 
somewhat  different  arrangement  was  made.  Here 
a  9-sq.  ft.  radiator  is  installed  in  the  toilet  on 
each  floor,  but  steam  is  supplied  to  them  by  a 
'A-in.  riser  leading  to  the  unit  on  the  fourth 
floor  only.  This  top  floor  unit  has  no  vacuum 
valve,  but  the  return  xonnection  is  connected  di- 
rectly to  the  steam  inlet  of  the  similar  unit  on 
the  third  floor,  and  this  unit  has  the  regular 
vacuum  valve  to  serve  both  units,  which  dis- 
charges the  water  of  condensation  and  vapor  ;o 
the  second  floor  unit,  as  in  the  preceding  case. 
In  the  radiation  installed  in  the  various  offices, 
the  original  arrangement  of  using  separate  radia- 
tor   units    for    primary   and   secondary    radiation 


THE     ENGINEERING     RECORD. 

has  been  dispensed  with  and  compound  radia- 
tor units  installed.  These  consist  of  cast-iron 
sectional  radiator  units  of  the  usual  type,  except 
that  one-third  of  the  columns  on  the  return  end 
are  isolated  from  the  other  two-thirds  on  the 
inlet  end  by  solid  nipples  at  top  and  bottom 
connections,  both  sides  having  inlet  connections 
at  the  top  of  the  outside  columns  and  return 
connections  at  the  bottom  of  the  inside  columns 
next  to  the  solid  nipple.  The  arrangement  of 
connections  is,  as  shown  in  the  accompanying 
detail  sketch,  for  steam  supply  to  the  top  of  the 
outside  column  of  the  primary  or  inlet  end,  and 
return  connections  from  the  base  of  the  inside 
column  of  this  primary  end  to  the  vacuum  valve 
which  in  turn  discharges  its  condensation  into 
the  top  of  the  outside  column  of  the  return  or 
secondary  section.  In  this  section,  the  condensa- 
tion vaporizes  under  the  vacuum  and  effects  ad- 
ditional heating  surface,  after  which  the  water 
of  condensation  passes  freely  to  the  vacuum  re- 
turn system  without  encountering  further  valves 
or  obstructions.    This  renders  the  radiators  com- 
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4'^ixsx8-in.  Burnham  simplex  pump  which  de- 
livers from  the  return  mains  to  a  receiving  tank, 
and  from  here  the  condensation  is  returned  to 
the  boiler  by  a  simplex  feed  pump  of  similar 
make  which  has  3x2X3-in.  cylinders. 

The  results  that  have  been  obtained  from  this 
system  have  been  very  satisfactory,  the  heating 
service  having  proved  adequate  in  all  parts  of 
the  building.  The  system  as  now  installed  was 
operated  with  a  fuel  consumption  of  72  tons  of 
mine  run  of  soft  coal  for  the  heating  season  of 
190S-6,  while  last  winter  but  69  tons  were  used. 
The  small  sizes  of  mains  for  steam  supply  and 
return  contribute  largely,  it  is  thought,  to  the 
economy  of  the  system,  but,  of  course,  the  prin- 
ciple factor  of  saving  lies  in  the  reduction  in 
the  secondary  radiation  of  the  temperature  of 
the  condensation  returns  to  a  point  where  the 
injection  of  cold  water  into  the  vacuum  pump 
suction,  with  consequent  heat  waste,  is  not  nec- 
essary for  proper  operation  of  the  pump.  The 
system  was  designed  and  installed  by  the  SJ- 
monds  Heating  &  Specialty  Co.,  Detroit,  Mich., 
who  control  this  system  of  vacuum  heating. 


Electric  Locomotives  of  the  Pennsylvania 
Bailroad. 
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With  a  view  to  determining  the  type  best  adapt- 
ed to  pulling  its  heavy  passenger  trains  through 
the  New  York  tunnels,  the  Pennsylvania  R.  R. 
has  in  progress  a  series  of  experiments  upon 
electric  locomotives.  Through  the  experiments 
on  the  West  Jersey  and  Seashore  division  and 
■the  Long  Island  R.  R.,  the  company  hopes  to  de- 
termine the  general  characteristics  of  the  electric 
locomotive  and  to  secure  operating  data  based 
on  actual  service.     Of  the  two  direct-current  lo- 
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pact,  and  no  difference  in  appearance  from  the 
ordinary  units.  There  is,  it  is  stated,  no  diffi- 
culty experienced  in  raising  the  water  of  con- 
densation from  the  vacuum  valve  up  to  the  inlet 
end  of  the  return  side  of  the  radiator  units, 
as  it  is  found  that  the  condensation  after  pass- 
ing the  vacuum  valve  into  the  vacuum  of  the 
return  line  vaporizes  partly  if  not  wholly,  merely 
condensing  in  the  secondary  section  of  the  ra- 
diator to  water  before  entering  the  return  lines. 
In  fact,  no  .difficulty  is  said  to  be  experienced 
in  lifting  the  condensation  considerable  distances, 
as  in  the  basement  radiators  the  return  lines 
are  located  on  the  ceiling  and  condensation  is 
easily  raised  from  the  secondary  unit  to  this 
level,  a  rise  of  about  9  ft. 

Steam  is  supplied  to  the  building  by  an  Atlas 
internal-fired  horizontal  shell  boiler  of  the  ma- 
rine type  with  internal  furnace.  It  is  a  self- 
contained  unit  and  is  set  without  brick  work, 
the  shell  being  encased  with  asbestos  block  cov- 
ering. It  is  of  40  h.-p.  rating,  being  planned 
for  sufficient  capacity  to  operate  the  heating  sys- 
tem on  the  ordinary  method  with  gravity  re- 
turns and  also  another  building  adjoining.  It 
operates  at  20  to  30  lbs.  pressure  and  delivers 
to  the  heating  mains  through  a  pressure-reduc- 
ing vaK'e  which  lowers  the  pressure  to  about 
atmospheric,  this  being  varied  from  I -lb.  pres- 
sure to  4  in.  vacuum,  according  to  the  heating 
service     required.       The     vacuum     pump     is     a 


comotives  now  undergoing  tests,  one  is  equip- 
ped with  four  35o-h.-p.  geared  motors,  and  the 
other  with  four  gearless  motors.  The  gear- 
less  locomotive  has  one  of  its  trucks  equipped 
with  two  320-h.-p.  motors  supported  by  springs 
from  the  main  journals  and  independent  of  the 
truck  frame,  while  the  other  truck  has  two  300- 
h.-p.  motors  rigidly  fastened  to  the  frame.  In 
exterior  appearance  the  two  locomotives  are  al- 
most identical.  The  trucks  are  of  the  four- 
wheel  type,  having  frames  placed  outside  the 
wheels,  with  pedestal  boxes  and  adjustable  wedges 
similar  to  those  used  in  locomotive  practice.  On 
account  of  their  short  wheel  base,  the  trucks  have 
a  tendency  to  tilt  in  operation,  and  thereby  shift 
a  portion  of  the  effective  load  from  one  pair  of 
wheels  to  the  other.  By  an  ingenious  automatic 
switching  mechanism  the  power  delivered  by  the 
motor  on  the  heavily  loaded  axle  is  increased 
and  the  power  delivered  by  the  motor  on  the 
lightly  loaded  axle  diminished,  in  proportion  to 
the  difference  in  axle  loads.  By  this  expedient 
the  pulling  power  of  the  locomotive  is  increased 
25  per  cent.  The  driving  wheels  are  56  in.  in 
diameter.  The  cab  is  entirely  of  metal.  The 
control  mechanism  is  in  duplicate  and  placed 
in  diagonally  opposite  corners  of  the  cab.  The 
locomotives  are  equipped  with  hand,  straight  air, 
automatic  and  high-speed  brakes.  The  weight 
of  the  geared  locomotives  is  174,100  lb.  while  that 
of  the  gearless  locomotive   is   195,000. 
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Book  Notes. 


.\  useful  summarj'  "oi  some  instructive  experi- 
ments conducted  under  the  direction  of  the  En- 
gineering Experiment  Station  of  the  University 
of  Illinois  has  recently  been  published  by  it  under 
the  title  of  "Effect  of  Scale  on  the  Transmission 
of  Heat  Through  Locomotive  Boiler  Tubes."  For 
a  great  many  years  it  has  been  generally  held 
that  scale  1-16  in.  thick  required  an  expenditure 
of  15  per  cent,  more  fuel  to  accomplish  the  same 
results  as  clean  tubes,  and  doubling  the  thick- 
ness of  the  scale  doubled  the  resistance  to  heat 
transfer.  The  experiments  described  in  this  pam- 
phlet give  materially  different  results.  Some  of 
them  were  made  on  a  locomotive  equipped  at  first 
with  scaled  and  then  with  clean  tubes  and  others 
on  individual  tubes  procured  from  railways  run- 
ning through  the  Central  States.  They  show  that 
the  loss  in  heat  transmission  with  scale  up  to  % 
in.  thick  \-aries  between  insignificant  amounts  to 
12  per  cent,  and  depends  more  on  the  mechanical 
structure  of  the  scale  than  its  thickness. 


A  book  useful  as  a  detailed  account  of  the  de- 
velopment of  public  health  regulations  in  the 
British  metropolis  is  "The  Sanitary  Evolution  of 
London,"  by  Henry  Jephson,  of  the  London 
Comity  Council.  It  describes  in  the  first  chapter 
the  sanitary  measures  taken  prior  to  1855,  and 
gives  quotations  from  reliable  publications  re- 
garding the  frightful  state  of  filth  in  which  a 
large  part  of  the  population  were  forced  to  live. 
It  then  takes  up  the  progress  made  in  each  sub- 
sequent decade,  explaining  how  the  peculiar 
municipal  subdivision  of  the  district  acted  as  a 
steady  obstacle  to  progress  until  means  for  over- 
coming it  were  found.  There  were  public  com- 
missions for  paving,  Mr.  Jephson  states,  others 
for  street  imprcivements,  others  for  lighting,  and 
others  even  for  bridges  across  the  river.  All  in 
all,  several  hundred  such  commissions  had  been 
created  without  any  relation  one  to  the  other, 
and  without  any  central  controlling  authority,  by 
as  many  acts  of  Parliament  They  were  mostly 
self-elected  or  elected  for  life  or  both,  and  were 
wholly  irresponsible  to  the  taxpayers,  or  to  any- 
one else,  nor  were  their  proceedings  in  any  way 
open  to  the  public.  Many  of  them  had  large  sfaffs 
of  well-paid  officials  and  there  were  perpetual  con- 
flicts of  jurisdiction  between  them  and  an  abso- 
lute lack  of  anything  approaching  municipal  ad- 
ministration. The  development  of  sanitary  im- 
provements from  such  a  condition  of  divided  au- 
thority is  traced  in  much  detail  in  this  book,  and 
in  many  places  the  author's  comments  on  meas- 
ures and  conditions  are  decidedly  interesting,  al- 
though all  readers  will  not  agree  with  his  views. 
The  book  is  one  of  those  valuable  reviews  of 
engineering  progress  that  are  all  too  rarely  writ- 
ten because  of  the  great  labor  involved  in  col- 
lecting and  compiling  the  data.  (Brooklyn,  203 
Fulton  St.,  A.  Wessels  Co.,  $1.80). 


many  engineers  will  probably  prefer  to  abridge 
them  for  actual  use.  In  respect  to  the  details, 
there  are  a  number  of  points  with  which  The  En- 
gineeing  Record  does  not  agree.  It  does  not  be- 
lieve, for  instance,  that  the  contractor  should  be 
required  to  deliver  cement  for  pavement  foun- 
dations on  the  work  at  least  ten  working  days 
before  it  is  to  be  used,  as  the  author  suggests, 
for  it  is  just  as  well  at  times  to  keep  it  in  the 
cars  or  warehouse  until  actually  needed,  for  it 
can  be  inspected  there  as  easily  as  in  a  storage 
shed  on  the  street.  As  regards  the  proposed  re- 
quirements for  asphalt  there  are  *details  which 
seem  unnecessarily  severe  and  the  necessity  of 
specifying  anything  but  the  asphaltic  cement  is 
certainly  open  to  question.  In  this  respect  the 
new  Kansas  City  specifications  will  be  preferred 
by  many  engineers,  since  their  requirements  are 
confined  to  the  asphaltic  cement,  the  material 
actually  used.  If  the  specifications  go  into  the 
detail  suggested  by  the  author  they  must  only  be 
used  by  someone  in  close  touch  with  the  progress 
of  asphalt  technology,  and  even  then  the  require- 
ments will  be  open  to  criticism.  For  example, 
the  author  states  that  crude  asphalt  must  be  re- 
fined at  a  temperature  not  exceeding  450°  Fahr., 
and  material  which  does  not  distinctly  soften  at 
185°  will  not  be  accepted.  As  a  matter  of  fact 
some  useful  bitumens  are  injured  at  450°  and 
some  of  the  best  show  no  distinct  signs  of 
softening  at  185°.  ■  Again,  the  section  on 
refined  asphalts  excludes  some  of  the  Cu- 
ban asphalts  which  can  be  handled  satis- 
factorily with  an  asphaltic  flux.  In  this  section 
there  is  also  a  clause  relating  to  a  test  of  as- 
phalts in  water  which  seems  extremely  severe  in 
view  of  the  showing  made  in  actual  service  by 
asphalts  which  this  clause  would  reject.  In  the 
section  relating  to  flux,  the  requirement  of  a 
specific  gravity  of  less  than  0.958  would  exclude 
admirable  fluxes  with  an  asphaltic  base  having 
a  specific  gravity  of  0.96  to  0.99.  In  the  section 
on  asphaltic  cement,  there  is  a  requirement  re- 
garding viscosity  which  would  throw  out  mate- 
rial made  from  California  residual  pitch  and  might 
cause  the  rejection  of  good  material  made  from 
Cuban  and  Trinidad  asphalts.  These  are  a  few 
of  the  features  of  the  asphalt  pavement  specifica- 
tions which  are  open  to  criticism  and  similar  com- 
ments might  be  made  on  the  suggested  specifica- 
tions for  asphalt  blocks,  granite  and  brick.  They 
are  pointed  out  to  show  the  well-defined  differ- 
ences of  opinion  that  exist  regarding  details  of 
paving  lest  the  reader  should  regard  the  specifi- 
cations, good  as  they  are  as  a  whole,  as  beyond 
criticism  in  detail.  (New  York,  Engineering 
News  Publishing  Co.,  50  cents). 


One  of  the  most  interesting  pamphlets  relating 
to  street  improvements  that  has  appeared  in  a 
long  time  is  the  "Specifications  for  Street  Road- 
way Pavements,"  by  Mr.  Samuel  Whinery.  The 
author  believes  that  in  the  present  state  of  the 
art  it  is  entirely  practicable  to  frame  specifica- 
tions for  paving  materials  and  methods  so  that 
the  engineer  and  municipality  may  safely  assume 
responsibility  for  the  quality  of  the  work  pro- 
duced. It  is  his  opinion  that  a  contractor  who 
negligently  or  purposely  violates  specifications 
during  construction  is  unlikely  to  be  more  faith- 
ful or  scrupulous  in  living  up  to  any  guarantees 
he  may  make  with  regard  to  the  future,  even 
where  the  terms  and  conditions  of  such  guaran- 
tees may  be  clearly  defined  and  indisputable. 
When  his  specifications  are  viewed  in  this  light 
they  are  distinctly  good,  and  subject  only  to  the 
single  general  criticism  of  being  so  detailed  that 


Letters  to  the  Editor. 


The  Cause  of  the  Quebec  Bridge  Failure. 

Sir  : — I  understand  that  no  allowance  was  made 
for  secondary  stresses  in  the  design  of  the  Que- 
bec bridge,  and  also  that  the  connection  joining 
the  lower  chord  members  of  the  anchor  and  can- 
tilever arms  was  rigid.  This  does  not  allow  the 
adjoining  chords  to  take  their  proper  position, 
while  the  deflection  takes  place,  without  devel- 
oping considerable  bending  stress  in  the  chords. 
I  would  not  be  surprised  to  find  the  secondary 
stresses  caused  by  this  bending  to  run  up  as 
high  as  50  or  100  per  cent,  of  the  direct  chord 
stress  and  so  might  largely  have  contributed  to 
the  failure.  I  would  therefore  suggest  checking 
the  truss  strain  sheets  for  secondary  stresses  in 
the  chords. 

I  have  had  much  experience  with  secondary 
stresses  in  bridge  members  and  have  found  them 
in  some  cases  of  great  importance,  and  therefore 
would  never  neglect  them  unless  the  trusses 
were  designed  to  minimize  them.  Rigid  connec- 
tions between  anchor  and  cantilever  lower  chords 
have  been  used  in  other  important  bridges  where 


they  have  given  much  anxiety,  and  I  am  con- 
vinced that  they  should  always  be  eliminated  and 
a  connection  designed  with  both  members  free 
to  adjust  themselves  independently  on  the  pin 
center.  In  the  case  of  the  Quebec  bridge  the 
effect  of  the  secondary  stresses  is  greater  on 
account  of  the  great  depth  of  the  trusses,  and 
the  corresponding  considerable  deflections  of  the 
first  and  second  panel  points  from  the  main 
pier  on  both  sides,  tending  to  produce  contra- 
tiexure,  which,  in  webs  of  the  depth  there  exist- 
ing, develops  enormous  stresses  to  augment  the 
primary  stresses.  This  effect  becomes  less  farther 
from  the  pier  and,  beyond  the  feet  of  the  first 
diagonals,  is  not  transmitted  to  the  first  two  sub- 
panels  of  lower  chord.  The  V-shape  member 
used  in  the  Quebec  bridge  is,  moreover,  veVy 
difficult  to  build  in  the  shops,  very  diflttcult  to 
check  and  verify  after  construction  and  quite 
liable  to  inaccuracies  in  the  angle  and  bearings, 
and  in  exact  dimensions,  any  of  which  might 
concentrate  the  excess  load  on  a  very  small  area 
until  the  latter  yielded  enough  to  distribute  the 
stress. 

Bridge  Engineer. 


Unit  Spiral  Tables. 

Sir  :  I  have  examined  with  much  pleasure  the 
table  and  explanatory  matter  for  Talbot's  Spiral 
in  your  issue  of  Sept.  7,  and  feel  certain  that 
all  field  men  who  use  this  easement  curve  will 
find  it  a  great  help.  As  stated  in  the  article  the 
unit  table  is  partially  developed  in  the  printed 
editions  of  this  spiral,  and  the  advantages  point- 
ed out,  but  Mr.  Kyle's  table  is  much  more  ex- 
tensive. The  great  advantage,  to  my  mind,  of 
a  unit  table  lies  in  the  fact  that  it  embodies  un- 
der one  series  of  headings  all  of  the  quantities 
necessary  for  running  the  curve,  while  all  other 
tabulated  spirals  that  I  have  seen  have  from  a 
dozen  to  thirty  distinct  tables,  each  one  of  which 
is  applicable  to  a  certain  chord  length,  though 
sometimes,  also,  to  the  multiples  of  that  length. 
This  advantage  was  briefly  mentioned  in  your  ar- 
ticle, but,  in  my  opinion,  should  be  emphasized. 
There  is  but  one  table  to  turn  to  and  never  any 
danger  of  taking  values  that  apply  to  a  different 
set  of  conditions,  a  cause  for  frequently  re-run- 
ning spirals. 

Though  not  thoroughly  conversant  with  the 
mathematics  of  many  spirals  I  believe  that  a 
unit  table  like  the  one  you  have  presented  is 
possible  only  with  a  spiral  such  as  Talbot's,  in 
which  the  chord  length  can  be  varied  from  point 
to  point  along  a  given  curve,  in  the  same  fashion 
as  a  circular  curve  can  be  run  by  setting  inter- 
mediate points  wherever  desired. 

It  must  have  occurred  to  many  of  your  read- 
ers that  the  table  as  set  up  in  the  regular  edi- 
tion of  The  Engineering  Record  is  in  rather 
cumbersome  shape  for  field  use,  and  I  hope  that 
you  have  decided  to  reprint  it,  together  with  the 
explanatory  matter,  in  handy  form.  It  would  do 
much  toward  placing  in  the  hands  of  field  men 
one  of  the  most  conveniently  arranged  tables  I 
have  seen. 

Very  truly  yours, 

Chicago,  HI.  N.  E.  A. 


A  Uniform  Retardation  Brake  Gear  is  in  use 
on  the  North-Eastern  Ry.  in  England.  It  con- 
sists of  an  inclined  slot  mechanism  applied  to  the 
brake  shoes  so  that,  as  the  grip  on  the  wheels 
increases,  owing  to  the  greater  coefiicient  of  fric- 
tion at  decreased  speeds,  the  shoes  are  drawn 
away  slightly  and  the  pressure  relieved  some- 
what. It  is  said  that  the  device  prevents  grip- 
ping and  skidding.  With  plain  gears  the  brak- 
ing pressures  are  kept  well  below  the  weight  car- 
ried on  the  wheels,  but  with  this  gear  they  are 
increased  to  160  per  cent,  of  that  due  to  weight 
and  then  are  reduced  automatically  as  the  train 
stops. 
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The  Calumet  Canal. 


The  Chicago  Real  Estate  Board  has  been  look- 
ing into  the  project  of  the  Trustees  of  the  Chi- 
cago Sanitary  District  to  construct  a  canal  for 
the  disposal  by  dilution  of  the  sewage  of  the 
Calumet  district,  and  its  committee  appointed  to 
investigate  the  subject  has  protested  vigorously 
against  the  proposition  to  construct  such  a  branch 
of  the  present  drainage  canal.  This  Calumet 
canal  is  proposed  by  the  Sanitary  District  trustees 
on  the  ground  that  it  is  needed  to  care  for  the 
sewage  of  the  district  about  the  Calumet  river, 
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that  it  will  furnish  a  navigable  waterway,  and 
that  its  construction  will  enable  a  large  water- 
power  to  be  developed.  It  is  pointed  out  that 
these  triple  aims  complicate  the  problem,  origin- 
ally a  purely  sanitary  one,  and  do  not  provide 
any  further  improvement  of  the  Chicago  river 
which,  in  view  of  tht^  money  already  spent  on 
the  drainage  works  by  Chicago  taxpayers,  might 
be  considered  of  considerable  weight.  Some 
astonis.hing  figures  to  show  the  importance  of  an 
immediate  betterment  of  the  river  are  given  in 
the  committee's  report  on  the  authority  of  Colonel 
Bixby.  It  is  stated  that  in  1889  the  tonnage  en- 
termg  the  Chicago  river  was  over  9,000,000  tons 
while  in  1905  the  tonnage  entering  both  the  Chi- 
cigo  and  Calumet  harbors  was  only  7,000,000 
tons,  excluding  the  shipments  of  iron  ore  which 
did  not  amount  to  much  on  the  earlier  date. 
During  the  same  period  the  tonnage  enterinif 
Duluth  harbor  increased  from  3,000,000  to  22,000,- 
000  tons,  including  about  7,000,000  tons  of  mis- 
cellaneous freight  during  1905.  The  tonnage  en- 
tering Milwaukee  harbor  in  1905  was  at  least 
fifty  per  cent,  more  than  that  of  1893.  These 
figures  are  asserted  by  the  Real  Estate  Board  to 
indicate  that  the  interests  of  the  Chicago  river 
as  a  harbor  cannot  be  neglected  upon  the  sup- 
position that  what  is  lost  to  the  river  will  be 
gained  through  the  Calumet;  it  is  claimed,  in 
other  words,  that  so  far  as  any  navigation  advan- 
tages resulting  from  drainage  canal  work  arc 
concerned  it  would  be  far  better  to  concentrate 
attention  on  the  Chicago  river. 

Turning  from  the  navigation  to  the  power 
aspect  of  the  projected  Calumet  canal,  the  same 
arguments  are  advanced.  The  Real  Estate  Board 
claims  that  the  argument  for  spending  $13,000,000 
for  the  new  canal  in  order  to  develop  power 
which  can  be  sold  for  enough  to  pay  interest  on 
the  cost  of  the  work,  is  really  as  good  an  argu- 
ment for  obtaining  the  .same  amount  of  power 
by  enlarging  the  Chicago  river.  It  is  true  that 
the  cost  of  the  latter  work  is  estimated  at  $20,- 
000,000,  but  the  additional  expense  is  well  worth 
while  on  account  of  the  improved  navigation 
facilities  afforded,  according  to  the  report  of  the 
committee.  Another  aspect  of  the  matter  is  also 
brought  out  in  a  letter  to  the  committee  by  Mr. 
John  W.  lAlvord.  "It  is  a  little  difficult  to  see 
how  this  project,"  he  writes,  "which  looks  on  the 
face  of  it  to  be  purely  for  commercial  purposes, 
can  be  related  to  the  sanitary  problems  of  Chi- 
cago, for  which  the  district  was  created,  and 
when  one  considers  the  risks  and  disappointments 
attending  a  business  enterprise  of  this  sort,  it 
seems  to  be'  an  open  question  if  it  is  desirable 
for  a  public  board  to  commit  a  municipal  cor- 
poration like  Chicago  to  a  purely  business  enter- 
prise, which  is  admittedly  entirely  unnecessary 
for  the  saijitary  betterment  of  this  community." 

So  far  as  the  sanitary  aspect  of  the  problem  is 
concerned,  attention  may  be  called  to  the  report 
on  the  Calumet  sewage  disposal  problem  made  by 
Messrs.  Hering  and  Fuller  some  time  ago  to  the 
International  Waterways  Commission  and  re- 
viewed at  considerable  length  in  this  journal  on 
February  2  of  the  current  year.  In  this  report 
it  was  shown  that  for  the  Calumet  district  there 
are  several  methods  of  sewage  disposal  as  effect- 
ive as  the  method  of  dilution  in  preventing  the 
pollution  of  the  lake  water,  the  most  advantage- 
ous one  being  the  use  of  septic  tanks  and  sprink- 
ling filters.  This  report  is  much  more  encourag- 
ing than  a  good  many  people  in  Chicago  probably 
realize.  It  means  that  when  the  capacity  of 
the  present  drainage  canal  as  a  receptacle  for 
sewage  has  been  reached,  other  methods  of  dis- 
posing of  the  surplus  sewage  are  available,  and 
if  Chicago  continues  to  grow  as  she  has  in  the 
past  the  time  is  not  so  far  distant  when  the 
modern  methods  must  be  adopted.  It  seems 
hardly  conceivable  that  all  the  great  cities  de- 
pending in  a  large  measure  on  their  harbors  for 


their  prosperity  will  calmly  allow  Chicago  to 
divert  more  water  from  Lake  Michigan  for 
sewage  disposal  purposes  when  that  diversion 
means  such  a  lowering  of  the  level  of  the  Great 
Lakes  that  navigation  will  suffer  unless  costly 
dredging  is  undertaken. 

The  continuation  of  this  method  of  sewage 
disposal  by  Chicago  seems  likely  to  become 
wrapped  up  in  a  great  project  of  a  Lakes-to-Gulf 
waterway,  and  it  is  pertinent  to  inquire  whether 
the  advocates  of  this  latter  project  have  yet 
stated  where  the  water  for  navigating  the  upper 
section  of  this  great  channel  is  to  come  from.  If 
it  is  to  be  drawn  from  tiie  Great  Lakes  it  is 
surely  in  order  to  suggest  that  its  effect  on  the 
American  and  Canadian  harbors  should  be  care- 
fully investigated.  The  great  commerce  center- 
ing in  them  is  an  accomplished  fact,  a  matter  of 
pride  to  those  engaged  in  it,  and  its  injury  for 
the  purpose  of  enabling  Chicago  to  dispose  of 
sewage  which  can  be  otherwise  handled,  or  to 
build  a  big  power  station,  or  to  develop  ?n  inland 
waterway  which  is  of  problematical  vaUn',  seems 
neither  wise  as  a  matter  of  transportation  nor 
necessary  as  a  sanitary  measure.  The  deep  water- 
way convention  to  be  held  in  Memphis  shortly 
will  be  well  worth  watching  by  the  Great  Lake 
cities  on  account  of  the  facts  just  stated.  The 
diversion  of  10,000  cu.  ft.  of  water  per  second 
by  the  present  canal,  which  was  permitted  by  the 
Deep  Waterways  Commission  as  a  sort  of  moral 
obligation  for  not  stopping  the  construction  of 
the  drainage  canal  at  the  outset,  is  stated  by  that 
Commission  to  be  equivalent  to  a  lowering  of 
the  lake  levels  from  4J^  to  654  in.  The  tremen- 
dous effect  on  lake  commerce  of  any  further  low- 
ering by  a  greater  diversion  of  Water  is  something 
to  be  regarded  with  apprehension. 


Another  Lesson  on  Signals. 


Last  week  this  journal  made  some  comments 
on  the  dangers  which  lurk  in  current  practice  in 
railway  signaling.  Following  it  with  frightful 
rapidity  comes  the  news  of  another  ghastly 
"accident"  on  a  New  England  line  in  which  more 
than  sixty  passengers  were  killed  or  hideously 
mangled.  We  all  remember  General  Sherman's 
characterization  of  war,  but  the  intentional 
slaughter  of  war  is  a  Sunday  School  picnic  in 
comparison  with  the  awful  details  of  such  a 
tragedy  as  this.  The  soldier  who  follows  the 
flag  into  the  Valley  of  the  Shadow  has  at  least 
given  his  life  for  his  country's  welfare,  but  what 
consolation  is  it  in  the  last  bitter  moment  to  him 
who  is  torn  and  crushed  in  the  shattered  wreck- 
age of  a  train  that  he  has  helped  to  save  the 
expense  of  a  good  signal  .system  ^  In  the  case 
before  us  an  express  train,  late  and  trying  to 
make  up  time,  met  a  heavy  freight  train  in  the 
gray  mist  of  dawn  in  a  headend  collision.  Prob- 
ably somebody  blundered,  as  is  usual  in  such 
cases,  a  telegram  went  astray  or  was  misread, 
and  the  usual  result  followed.  If  these  collisions 
were  an  inevitable  part  of  modern  transportation, 
if  they  occurred  impartially  imder  every  system 
of  management  and  in  every  country,  one  might 
perhaps  learn  to  take  them  philosophically  and, 
thanking  his  lucky  star  for  personal  escape,  go 
about  his  business  without  a  profest. 

It  happens,  however,  that,  as  compared  with  , 
other  countries,  our  own  has  a  sinister  promi- 
nence in  such  calamities.  The  sanguinary  casualty 
list  of  American  railroads  rises  to  near  a  hundred 
thousand  victims  annually.  It  is  probable  that 
accidents  will  never  be  entirely  averted,  yet  com- 
parison with  records  abroad  shows  that  they 
can  be  greatly  reduced  in  frequency  by  proper 
and  usual  precautions. .  There  should  certainly 
be  means  independent  of  mere  telegraphic  notice 
to  prevent  two  trains  from  meeting  on  a  single 
track,  either  in  a  head  or  rear  end  collision.  The 
morning  mists   in   the   valleys  of  northern  New 
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England  are  not  new  phenomena  taking  the  un- 
happy railway  men  unaware.  They  are  of  regular 
occurrence  befort  a  clear  autumn  day  and  a 
known  source  of  danger.  They  make  the  regular 
visual  signals  of  no  effect  and  prevent  the  train- 
men from  looking  far  enough  ahead  to  clear  the 
ordinarj-  danger  space.  There  is  no  use  in  writ- 
ing down  the  catastrophe  as  an  act  of  Providence, 
for  there  is  no  Divine  law  that  prohibits  the  in- 
stallation of  good  signals.  Rather  it  must  be  set 
down  to  the  blindness  of  those  who  will  not  see 
and  the  negligence  of  those  who  hold  the  lives 
of  others  cheap  when  it  comes  to  a  matter  of 
business.  It  is  one  more  evidence  of  the  fright- 
ful inefficiency  of  the  methods  of  signaling  and 
train-dispatching  used  upon  far  too  many  rail- 
roads. I»  is  high  time  for  reform  and  for  the 
introduction  of  better  appliances.  It  is  certainly 
not  impossible  to  gain  a  far  greater  degree  of 
security  than  now.  Whatever  system  is  used  it 
is  imperative  to  employ  signals  that  can  be  made 
clear  over  at  least  the  dangerous  space  of  the 
train  and  that  cannot  be  rendered  useless  by  so 
common  a  cause  as  an  early  morning  mist. 


The  Improvement  in  the  Railroad  Situation. 


For  a  year  or  more  engineers  have  necessarily 
been  impressed  by  the  important  influence  of  pub- 
lic sentiment  on  the  condition  of  undertakings  in 
which  a  large  proportion  of  their  profession  is 
engaged.  Civic  pride  determines  in  a  large  meas- 
ure the  character  of  municipal  works ;  in  a  com- 
munity marked  by  business  strength  and  public 
spirit  the  engineering  works  are  generally  planned 
on  a  broad  and  liberal  scale  and  the  men  en- 
trusted with  their  execution  have  the  respect  and 
confidence  of  the  public.  On  the  other  hand,  in 
cities  which  are  devoid  of  this  civic  good  feeling, 
public  works  are  neglected  and  engineering  offices 
are  looked  upon  simply  as  political  prizes.  The 
sentiment  towards  public  service  companies  affects 
engineering  in  a  still  greater  degree.  These  com- 
panies must  operate  under  franchises  and  rights 
of  one  sort  or  another  granted  by  state  or  city 
legislation,  and  the  feeling  of  the  public  toward 
them  manifestly  affects  the  character  of  the  privi- 
leges they  will  obtain.  Moreover,  public  service 
corporations  are  still  more  vitally  influenced  by 
the  effect  of  public  sentiment  on  the  prices  of 
the  securities  of  such  corporations.  The  great 
works  these  companies  carry  out  must  be  con- 
structed by  private  capital,  and  without  reasonable 
security  in  investments  of  this  nature,  people  are 
naturally  loath  to  lend  money  for  such  under- 
takings. The  extent  to  which  these  considera- 
tions influence  the  engineering  profession  can  be 
readily  understood  by  an  examination  of  the  lists 
of  members  of  the  four  national  engineering  so- 
cieties: it  will  be  seen  that  an  extraordinarv-  per- 
centage of  the  members  are  engaged  in  enter- 
prises directly  affected  by  public  sentiment  or  in 
the  manufacture  of  supplies  for  such  works. 
Under  such  circumstances  it  is  self-evident  that 
the  engineer  should  study  these  problems  of  the 
relation  between  the  public  and  public-service 
companies  from  a  purely  selfish  point  of  view  as 
well  as  on  account  of  his  obligations  as  a  citizen 
of  a  democracy.  The  hysterical  waves  of  public 
*antipathy  toward  all  companies  engaged  in  public- 
service  work  are  unfortunate  from  every  point 
of  view. 

It  is  encouraging  to  observe  how  the  hostile 
spirit  shown  toward  railroads  and  in  a  somewhat 
less  degree  toward  street  railways  during  the  last 
two  years  is  now  subsiding.  There  was  a  time 
not  so  very  long  ago  when  the  railroad  official 
who  held  any  feeling  of  regard  toward  the  public 
except  as  a  source  of  revenue  was  hard  to  find. 
After  a  street  railway  or  electric  lighting  com- 
pany received  its  charter  and  franchise  it  gen- 
erally   assumed    toward    the    public    an    attitude 


which  indicated  its  belief  that  it  was  engaged  in 
business  in  exactly  the  same  way  as  a  commercial 
corporation  conducts  a  department  store.  The 
fact  that  it  was  operated  by  public  permission  in 
a  distinctly  public  service,  affecting  the  methods 
of  business  management  whidi  it  could  rightfully 
follow,  seemed  for  many  years  to  be  overlooked. 
When  the  public  became  dissatisfied  with  the 
service  rendered,  the  possibilities  of  retaliation 
which  the  people  possessed  were  overlooked  or 
under-estimated  by  the  companies'  officials.  The 
experience  of  the  last  two  years,  particularly  the 
last  winter,  has  shown  that  the  public  control  of 
such  companies  is  sufficiently  great  to  thwart 
methods  of  management  that  persistently  ignore 
public  rights.  From  one  end  of  the  country  to 
the  other  it  is  now  recognized  by  all  far-sighted 
men  that  the  time  has  gone  by  when  the  capitali- 
zation of  a  public  service  corporation  may  be 
safely  based  upon  anything  but  the  cost  of  con- 
structing the  works  and  meeting  the  expenses 
incidental  to  the  beginning  of  regular  efficient 
service.  The  day  of  capitalization  based  upon 
maximum  earning  capacity  has  gone  by. 

In  an  interesting  address  at  the  fourth  annual 
meeting  of  the  Association  of  Transportation  and 
.Accounting  Offices,  Mr.  A.  G.  Briggs,  general 
attorney  of  the  Chicago  Great  Western  Railway, 
made  the  following  statement :  "The  railroad 
company  was  organized  upon  the  agreement  that 
the  stockholders  might  build,  equip  and  operate 
■  the  railroad,  furnish  proper  service  to  the  public 
and  charge  for  that  service  a  reasonable  compen- 
sation ;  but  always  with  the  reservation,  clearly 
understood,  that  should  the  stockholders  fail  to 
render  proper  services  or  should  they  charge  more 
than  a  reasonable  compensation  for  them,  the 
state  might,  at  its  option,  assert  its  right  to  regu- 
late or  control  the  railroads,  determine  what 
service  should  be  rendered,  how  it  should  be 
rendered,  the  terms  on  which  the  road  should  be 
operated  and  for  what  compensation.  This  re- 
served right  is  absolute,  limited  only  by  the  rule 
that  the  state  cannot  confiscate  the  stockholders' 
property  or  deprive  them  of  a  reasonable  return 
on  their  investment."  It  is  particularly  instructive 
to  notice  that  Mr.  Briggs,  speaking  as  a  railway 
man  to  railway  men,  refused  to  consider  the  recent 
legislation  against  railroads  and  other  public- 
service  corporations  as  the  work  of  demagogues. 
With  some  few  exceptions,  in  his  opinion,  those 
responsible  for  these  laws  did  their  duty  as  they 
saw  it.  He  believed  the  great  majority  of 
officials  and  legislators  have  tried  to  learn  and 
do  what  is  right,  and  the  legislation  they  pas.sed 
was  due  in  no  small  measure  to  a  general  public 
opinion  that  no  reliance  could  be  placed  on  state- 
ments by  public-service  corporations.  Unconscious 
prejudice  is  a  potent  factor  in  influencing  legis- 
lation, and  the  measures  of  last  winter  are  to  be 
accounted  for  by  it  rather  than  by  evil  motive. 
He  believed  that  the  wave  of  public  distrust  had 
passed  early  in  the  summer,  and  that  it  was  the 
duty  of  everyone  connected  with  public-service 
corporations  to  win  back  confidence  in  the  inten- 
tion of  such  companies  to  render  efficient  service. 
The  other  side  of  this  matter  was  stated  at  some 
length  at  the  meeting  of  the  American  Association 
of  Freight  Traffic  Officers  on  September  14,  by  Mr. 
Martin  Knapp,  chairman  of  the  Interstate  Com- 
merce Commission.  His  long  connection  with 
that  Commission  lends  particular  weight  to  the 
opinion,  stated  emphatically,  that  the  Sherman 
anti-trust  law  defeats  the  purpose  for  which  it 
was  passed,  and  if  it  were  not  violated  by  the 
railroads  we  should  have  a  chaotic  condition 
suited  only  for  savagery.  This  is  an  acknowledg- 
ment of  the  necessity  of  improved  legislation  de- 
serving careful  attention.  Mr.  Briggs  told  the 
railroad  men  he  addressed  that  the  greater  good 
of  railroads  is  in  maintaining  government  in- 
violate, rather  than  in  escaping  temporarily  the 
effects  of  a  single  valid  law  or  of  several   such 


laws.  It  was  his  opinion  that  whether  a  law  was 
bad  or  good  the  railroads  should  abide  by  it  until 
it  was  repealed  or  amended.  Mr.  Knapp,  speak- 
ing as  the  public  official  most  directly  concerned 
with  enforcing  national  legislation  concerning  rail- 
roads, stated  that  the  anti-trust  law  might  have 
been  applicable  in  the  old  days  of  stage  coaches 
but  was  unsuited  for  present  conditions.  With 
railroad  men  like  Mr.  Briggs  urging  obedience  to 
the  laws  and  attention  to  reasonable  public  wishes, 
and  officials  like  Mr.  Knapp  urging  the  passage 
of  laws  which  will  be  helpful  rather  than  harmful, 
it  seems  reasonable  to  anticipate  that  before  long 
a  more  complete  appreciation  of  the  necessities 
and  methods  of  control  of  public-service  corpora- 
tions will  result  in  more  equitable  legislation, 
better  service  and  less  public  distrust  of  such 
companies. 


The  Protection  of  Trade  Secrets. 


The  protection  of  trade  secrets  was  the  subject 
of  an  important  address  by  Mr.  F.  P.  Fish  before 
the  American  Society  of  Mechanical  Engineers 
some  months  ago  and  since  then  several  courts 
have  decided  cases  of  this  sort.  There  is  one 
feature  of  the  matter,  however,  which  has  only 
recently  been  discussed  judicially,  although  it 
is  something  that  must  have  frequently  been 
considered  by  manufacturers.  This  is  the  extent 
of  the  protection  which  will  be  afforded  to  a  com- 
pany employing  a  secret  process  not  devised  by 
anybody  connected  with  it  and  obtained  from 
another  source  than  the  original  inventor.  A 
case  of  this  nature  .has  recently  been  passed  upon 
by  the  New  Jersey  Court  of  Errors  and  Appeals 
in  the  Vulcan  Detinning  Co.  v.  American  Can 
Co.  et  al.,  67  Atl.  Rep.,  339.  The  facts  in  this 
case  are  substantially  as  follows,  according  to  the 
statements  made  by  the  court.  Until  about  ten 
years  ago  the  detinning  of  scrap  had  not  been 
,  carried  on  successfully  in  this'  country  although 
such  a  process  was  successfully  operated  abroad. 
This  fact  was  well  known  to  the  dealers  in  tin 
scrap  who  had  a  large  trade  with  a  Flushing 
establishment  as  well  as  with  one  in  Essen.  In 
1898  a  number  of  American  dealers  and  manufac- 
turers agreed  to  build  a  plant  for  detinning  scrap 
in  this  country  providing  a  license  for  using  the 
foreign  method  was  obtained.  In  order  to  secure 
this  license  Adolph  Kern,  a  dealer  in  scrap  tin, 
was  sent  to  Europe  and  obtained  the  secret  from 
the  Flushing  company  with  permission  to  install 
it  in  two  plants  in  the  United  States.  These 
plants  have  passed  into  the  possession  of  the 
Vulcan  Detinning  Co.,  the  complainant  in  this 
case.  The  process  was  discovered  by  Gold- 
schmidt  Bros,  and  used  by  them  in  1891  in  Essen, 
where  it  was  guarded  as  a  secret.  The  same 
process  was  used  at  Flushing,  where  it  was  also 
kept  a  secret,  although  it  had  been  obtained  from 
the  Goldschmidt  works  clandestinely.  The  Amer- 
icans who  obtained  the  secret  from  the  Flushing 
establishment  guarded  it  zealously.  F.  A.  Ass- 
mann,  one  of  the  original  promoters  of  the  com- 
plainant company,  was  .so  impressed  with  the  im- 
portance of  guarding  the  process  that  he  himself 
became  individually  the  trustee  of  a  copy  of  the 
formula  for  the  express  purpose  of  guarding  it 
for  the  mutual  benefit  of  himself  and  his  asso- 
ciates. The  business  was  a  commercial  and  prac- 
tical success  from  the  outset.  In  1901  Assmann 
transferred  his  personal  interest  as  a  manufac- 
turer of  tin  cans  to  the  American  Can  Co.,  the 
defendant  in  this  case.  He  became  its  president 
and  sold  to  it  all  of  his  holdings  of  stock  in  the 
two  detinning  companies,  resigning  his  director- 
ship in  each.  He  also  was  the  leading  spirit  in 
the  installation  for  the  American  Can  Co.  of  two 
detinning  plants  using  the  process  employed  by 
the  complainant,  and  called  to  his  assistance  three 
former  employees  of  the  complainant. 

The   testimony   in    the   case,   according    to   the 
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decision  rendered  by  the  court,  admits  of  no  other 
conclusion  than  that  the  detinning  plants  which 
came  into  existence  in  this  way  in  competition 
with  those  of  the  complainant,  are  employing  the 
process  originally  purchased  by  the  complainant 
which  Assmann  undertook  to '  safeguard  in  its 
interest.  That  this  result  was  brought  about  by 
a  breach  of  confidence  upon  his  part  toward  his 
original  associates,  both  as  regards  the  use  of  the 
process  itself  and  the  enticement  of  the  former 
employees  of  the  complainant,  is  stated  by  the 
court  to  be  the  only  legitimate  inference  that  can 
be  drawn  from  the  proofs.  That  in  both  of 
these  respects  he  was  acting  directly  on  behalf 
of  the  defendant  corporation  of  which  he  was 
president  is  decided  to  follow  as  a  necessary  de- 
duction. The  result  of  such  conclusions  is  to 
raise  the  question  whether  upon  such  facts  the 
complainant  is  entitled  to  any  relief,  and  if  so, 
to  what  extent. 

The  defendant's  counsel  argued  that  the  com- 
plainant was  entitled  to  no  relief  because  the 
secret  process  it  sought  to  enjoin  the  defendant 
from  using  was  not,  in  fact,  a  secret,  and  more- 
over if  it  was  a  secret,  the  legal  title  to  it  did 
not  exist  in  the  complainant.  From  what  has 
been  said  concerning  the  source  of  the  secret, 
and  the  organization  of  the  various  companies  in 
this  country  using  it,  it  will  be  seen  that  the  case 
is  unusually  complicated.  The  court  discusses  it 
at  consider-ible  length  and  the  various  considera- 
tions it  mentions  are  of  such  a  strict'y  legal 
nature  that  it  is  hardly  necessary  to  follow  them 
at  length  in  this  place.  The  conclusion  to  which 
they  lead  is  that,  entirely  aside  from  the  technical 
secrecy  of  the  process  or  the  abstract  question 
of  propera  in  it,  the  complainant  company  is 
entitled  to  have  its  former  trustee,  Assmann,  his 
associates  and  their  servants  restrained  from 
using  against  the  interest  of  the  complainant  the 
very  process  with  which  Assmann  was  entrusted 
for  its  benefit.  The  court  points  out  that,  apart 
from  the  peculiar  rights  of  its  discoverer,  the 
secrecy  of  a  process  may  be  viewed  in  two 
aspects ;  first,  as  having  for  its  object  the  keeping 
of  the  public  in  ignorance  of  the  nature,  source 
or  composition  of  a  commercial  product  that  is 
put  upon  the  market,  and  second,  as  having  for 
Its  object  the  prevention  of  competition  by  rivals 
m  production.  In  this  case  the  publication  by 
Assmann  of  the  secret  would  violate  the  obliga- 
tion of  secrecy  in  each  of  these  respects,  but,  as 
regards  the  second,  the  trust  is  held  to  be  equally 
violated  if  the  trustee  himself  uses  the  secret  to 
engage  in  such  competition,  even  though,  as  would 
clearly  in  this  case  be  to  his  interest,  he  sedul- 
ously keeps  the  secret  to  himself,  exc3pting  so 
far  as  his  use  of  it  requires  the  cooperation  of 
associates  and  servants.  The  court  decides  that 
when  Assmann  severed  his  connection  with  the 
complainant  and  installed  the  process  in  ques- 
tion for  the  defendant  corporation  as  a  competi- 
tor in  production,  it  is  the  same  in  equity  as  if, 
vvithout  having  severed  such  prior  connection,  he 
had  broken  faith  with  his  fellows  by  imparting 
to  a  rival  the  secret  which  he  had  promised  to 
preserve. 

Although  the  court  considers  that  there  is  no 
question  about  this  action  by  Assmann  himself, 
there  is  some  question  concerning  the  relief  the 
complainant  should  receive  against  the  defendant 
corporation  for  which  Assmann  was  acting  when 
he  did  the  acts  that  constituted  his  breach  of 
trust.  It  is  all  but  impossible,  the  court  says,  to 
avoid  the  conclusion  that  the  directors  of  the 
American  Can  Co.  had  actual  knowledge  of  suffi- 
cient facts  to  constitute  notice  that  Assmann  held 
the  secret  of  the  complainant's  process  in  a  con- 
fidential capacity.  On  the  other  hand  it  is  all 
but  impossible  to  demonstrate  by  direct  proof 
that  a  corporation  has  knowledge  apart  from  the 
knowledge  possessed  by  agencies  through   which 
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its  functions  are  performed.  Hence  in  such  a 
case  the  mere  fact  that  the  complainant  is  unable 
to  adduce  any  corporate  resolution  of  the  defend- 
ant company  expressly  asserting  its  knowledge 
of  the  complainant's  secret  and  of  Assmann's  con- 
nection with  it  does  not  prevent  the  court  from 
reaching  the  conclusion  that  the  defendant  had 
such  knowledge,  if  such  is  the  inference  to  which 
the  testimony  tends  by  irresistible  weight  of  prob- 
ability. This  consideration  brings  up  another 
mtricate  point  which  the  court  argues  at  con- 
siderable length  before  reaching  its  final  con- 
clusion, which  is  that  the  defendant  corporation 
is  amenable  to  the  same  degree  touching  com- 
petition and  publication  as  that  already  accorded 
to  the  complainant  with  respect  to  Assmann  indi- 
vidually. The  court  therefore  orders  a  verdict 
to  be  found  restraining  the  defendant  Assmann 
and  the  American  Can  Co.  from  using  or  making 
public  this  detinning  process. 

There  is  one  further  complication  of  the  case 
that  must  be  mentioned.  TJiere  can  be  no  ques- 
tion that  Adolph  Kern  knew  of  the  fact  that  the 
process  used  at  Flushing  was  the  same  as  that 
employed  by  the  Goldschmidts  at  Essen  and  was 
obtained  surreptitiously  from.  them.  It  was  held 
in  one  of  the  lower  courts  where  the  case  was 
tried  that  this  knowledge  on  the  part  of  Kern, 
who  became  an  agent  of  the  incorporators  of  the 
complainant  company,  must  also  be  imputed  to 
that  company,  which  therefore  came  into  the 
•  court  with  "unclean  hands."  The  Court  of  Ap- 
peals points  out  that  there  is  a  nice  distinction 
in  this  matter.  That  the  knowledge  possessed  by 
an  agent  but  not  acquired  by  him  while  acting 
for  his  principal  will,  under  certain  conditions,  be 
imputed  to  the  latter,  is  in  the  nature  of  a  pre- 
sumption indulged  in  by  courts  in  working  out 
the  rights  of  litigating  parties.  The  Court  of 
Appeals  points  out  that  it  is  never  a  rule  of  evi- 
dence by  which  the  actual  possession  of  knowl- 
edge by  the  principal  can,  in  point  of  fact,  be 
established.  On  the  contrary  an  essential  part 
of  the  presumption  in  question  is  that  the  prin- 
cipal is  ignorant  of  the  knowledge  that  has  been 
casually  acquired  by  his  agent.  Hence,  by  the 
hypothesis,  the  principal  is  not  only  ignorant  .of 
the  knowledge  thus  acquired,  but,  if  Such  knowl- 
edge involves  a  fraud,  the  principal  is  innocent 
of  such  fraud.  He  may  be  bound  by  it  in  the 
sense  that  his  legal  rights  may  be  determined 
with  reference  to  the  knowledge  with  which  he 
is  thus  chargeable,  but  his  conscience  is  void  of 
oflfense,  and  hence  it  cannot  be  said  with  pro- 
priety that  his  .hands  are  unclean,  for  "unclean 
hands"  within  the  meaning  of  the  maxim  of 
equity  that  "one  who  comes  into  equity  must 
come  with  clean  hands"  is  a  figurative  descrip- 
tion of  a  class  of  suitors  to  whom  a  court  of 
equity  as  a  court  of  conscience  will  not  even 
listen,  because  the  conduct  of  such  suitors  is  itself 
morally  reprehensible  as  to  known  facts. 

Taking  the  case  as  a  whole,  it  seems  to  be  one 
of  those  which  deserve  a  careful  consideration  by 
members  of  the  engineering  profession  who  have 
lo  do  with  inventions  and  their  commercial  use. 
As  Mr.  Fish  pointed  out  in  his  address  to  which 
reference  has  already  been  made,  the  practice  is 
growing  of  relying  upon  trade  secrets  rather  than 
patents  in  certain  kind  of  manufacturing.  Cases 
involving  trade  secrets  are  bound  to  come  up 
more  frequently  in  engineering  work  and  it  con- 
sequently behooves  engineers  to  keep  in  touch 
with  the  legal  opinions  concerning  such  matters. 
On  the  facts  as  presented  in  the  opinion  of  the 
Court  of  Errors  and  Appeals,  there  can  be  no 
question  that  the  decision  just  reviewed  is  in 
accord  with  principles  of  equity,  particularly  in 
view  of  the  fact  that  the  original  inventor  of  the 
secret  process  had  refused  to  take  part  in  estab- 
lishing a  factory  in  America  on  the  ground  that 
it  would  be  commercially  impracticable. 
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Notes  and  Commente. 


Publicity  is  again  being  given  in  the  New  York 
papers  to  the  attempts  of  speculators  to  force  the 
Board  of  Water  Supply  of  New  York  to  pay 
unnecessarily  large  sums  for  land  needed  in  con- 
nection with  the  new  Catskill  water  wotks.  In 
this  connection  it  might  be  pointed  out  that  soon 
after  the  work  in  the  Calskills  was  inaugurated 
the  property  owners  likely  to  be  affected  by  it 
were  infornied  that  if  they  cared  to  rely  upon 
the  Board  of  Water  Supply  and  its  representa- 
tives for  fair  treatment  they  would  probably  re- 
ceive far  better  returns  for  any  of  their  property 
needed  for  the  works  than  they  were  likely  lo 
obtain  by  any  other  course.  Events  indicate  that  , 
this  is  true.  Those  property  owners  who  did  not 
^ive  up  title  to  their  land  will  receive  from  the 
commissioners  the  same  sum  for  the  same  class 
of  land  as  the  speculators  will  get  who  bought 
property  for  a  much  lower  price  from  the  original 
holders.  It  is  very  unfortunate  that  this  un- 
willingness to  rely  on  the  fairness 'of  the  com- 
mission has  existed  along  the  line  of  the  new 
works,  but  those  who  have  held  it  must  thank 
themselves  alone  for  the  unfortunate  results  of 
their  poor  judgment. 


The  Battery  Tunnel  connecting  the  lower  end 
of  Manhattan  with  Brooklyn  is  rapidly  approach- 
ing completion,  but  not  rapidly  enough  to  satisfy 
many  people  who  wish  to  use  it.  Consequently 
there  is  a  good  deal  of  newspaper  criticism  of 
the  work  w.hich  is  likely  to  cause  some  misappre- 
hension concerning  it.  The  tunnel  is  a  part  of  a 
contract  awarded  by  the  late  Rapid  Transit  Rail- 
road Commission  to  the  Rapid  TrMsit  Subway 
Construction  Co.,  a  subsidiary  company  of  the, 
Interborough  Rapid  Transit  Co.  opera^ng  the  sub'  j 
way.  The  Construction  Company  has' until  May.j 
1908,  \p  apmplete  the  entire  contract.  'It  is  to  itsj 
interesfr^o  get  the  work  done  as  rapidly  as  pos-' 
sible  in  order  that  the  Interborough  train  service 
may  be  started.  It  sublet  the  work  in  three  sec-' 
tions.  That  in  Manhattan  has  been  finished  and 
in  operation  for  a  considerable  time.  That  in 
Brooklyn  is  well  on  toward  completion  although 
extensive  modifications  of  the  plans  have  delayed ' 
it.  The  tunnel  under  the  East  River  is  almost 
finished.  It  presented  a  number  of  new  engineer- 
ing problems  and,  like  most  subaqueous  tunneling, 
developed  difficulties  which  could  not  be  foreseen. 
Concrete  piles  driven  under  the  tubes  where  they 
cross  fine  sand  have  been  carried  down  75  ft.  in 
places  by  the  contractors  in  order  to  provide  an 
additional  safeguard,  although  Mr.  George  S. 
Rice,  the  chief  engineer  for  the  Commission,  con- 
sidered them  unnecessary.  The  tubes  have  been 
reconstructed  wherever  the  subcontractor  deviated 
too  much  from  grade,  and  there  is  now  the  same 
clearance  for  the  cars  in  these  tubes  that  has  been 
provided  in  other  parts  of  the  subway.  The  same 
people  who  are  the  general  contractors  for  the 
work  will  also  have  to  operate  the  trains  through 
the  tunnel,  as  before  stated,  and  consequently 
they  have  spared  no  expense  to  secure  substantial 
and  proper  work.  Unless  something  now  unfore- 
seen arises,  which  is  always  possible  before  the 
final  completion  of  any  subaqueous  tunnel,  trains 
will  be  running  before  the  end  of  the  contract 
time.  Mr.  Rice  stated  recently  that  cars  might 
be  started  in  one  of  the  tubes  in  October  although 
this  was  more  likely  to  take  place  later,  probably 
some  time  in  November.  In  view  of  all  the  diffi- 
culties and  new  problems  that  have  been  encoun- 
tered, this  will  be  a  surprisingly  good  showing. 
If  new  difficulties  arise  it  is  to  be  hoped  that  the 
Public  Service  Commission  will  disregard  any 
clamor  based  on  ignorance  of  these  difficulties  and 
will  take  a  firm  stand  for  the  completion  of  the 
work  in  the  best  possible  manner  before  author- 
izing trains  to  be  put  in  service. 
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Profilt  of  Stiby  HillTunntl- 


THE   SELBY  HILL  STREET  RAILWAY  TUNNEL,  ST.  PAUL,  MINN. 


The  Twin  City  Rapid  Transit  Co.,  of  St.  Paul 
and  Minneapolis,  has  recently  completed  and 
placed  in  sen-ice  a  subway  tunnel  which  greatly 
reduces  a  steep  grade  on  one  of  the  most  im- 
portant street  railway  lines  in  St.  Paul,  and  elim- 
inates the  necessity  of  a  counterweight  formerly 
used  to  handle  cars  up  and  down  this  grade. 
The  new  tunnel  is  on  Selby  A\e.,  a  short  dis- 
tance from  the  business  district  of  the  city.  At 
the  location  of  the  tunnel  the  grade  of  the  street 
was  16.5  per  ceiit.  for  several  hundred  feet,  the 
business  district  being  125  to  150  ft.  lower  than 
the  residence  sections  at  the  top  of  this  hill. 
The  cars  of  one  of  the  three  interurban  lines  be- 
tween Minneapolis  and  St.  Paul,  as  well  as  local 
cars,  were  operated  over  this  steep  grade,  on 
which   the   counterweight   device   had   been   used 


track.  The  appro-nches  are  sn  arranged  that  after 
the  backfilling  has  all  been  placed,  the  street  will 
again  be  opened  for  traffic  at  practically  the  orig- 
inal grades. 

The  approaches  are  between  reinforced-con- 
crete  retaining  walls,  which  vary  from  3  ft.  to  a 
maximum  of  20.5  ft.  in  height.  Where  these 
walls  are  less  than  6  ft.  high  they  are  built  as 
gravity-section  structures.  Above  that  height 
they  are  vertical,  rein  forced-concrete  slabs,  hav- 
ing a  horizontal  slab  footing,  and  buttresses,  2  ft. 
wide  and  6  ft.  apart  on  centers,  on  the  rear  side. 
The  approach  to  the  lower  portal  of  the  tunnel 
is  at  one  side  of  the  street,  a  rpadway  parallel 
with  it  connecting  with  the  street  over  the  tun- 
nel. The  approach  to  the  other  end  of  the  tun- 
nel  is   at   tlie   middle   of  the   street,   but   a    T3-ft. 


tained  on  a  screen  with  ^-in.  meshes  being  used. 
In  all  10,400  cu.  yd.  of  concrete  and  55,000  bbl. 
of  cement  were  required. 

The  details  of  the  reinforcement  of  the  tunnel 
section  are  shown  in  an  accompanying  illustra- 
tion. The  ar:h  has  two  sets  of  iV^-ir;.  routid 
rods,  alternating  with  girder  rails,  all  of  which 
are  spaced  as  shown.  The  rods  in  the  side  walls 
have  their  lower  ends  imbedded  in  the  invert,  and 
extend  up  into  tlie  arch,  overlapping  those  in  the 
latter  in  such  manner  as  to  produce  continuous 
reinforcement.  1  he  invert  is  reinforced  with 
two  layers  of  old  rails,  placed  transversely.  The 
rails  in  the  lower  layer  are  28.5  ft.  long  and  are 
placed  4  ft.  apart  on  centers;  those  in  the  upper 
layer  are  28  ft.  long  and  are  12  in.  apart  on  cen- 
ters, their  tops  being  i  in.  below  the  surface  of 
the  invert  section. 

The  tracks  in  the  tunnel  have  80-lb.  T-rails  at- 
tached to  creosoted  ties  with  screw  spikes.  The 
ties  and  rails  are  imbedded  in  concrete  to  within 
Il4  in.  of  the  to?  of  the  ball  of  the  rail,  the  con- 
crete being  finished  to  a  smooth  surface  to  form 
the  floor  of  the  tunnel.  The  floor  between  the 
rails  of  each  track  is  practically  flat,  transversely 
with  the  tunnel,  and  between  the  tracks  is  de- 
pressed only  slightly  toward  the  center  line. 
Connections  to  a  drain  are  made  at  intervals  of 
200  ft.  in  the  tunnel  so  the  floor  can  readily  be 
flushed   clean,   thus   avoiding   any   difticulty   from 


Approach  to  Upper  End  and  Exit  from  Lower  End  of  the  Selby  Hill  Tunnel  at  St.  Paul. 


since  electric  traction  was  substituted  in  1898  for 
the  existing  cable  line  on  this  street.  The  coun- 
terweight device  consisted  essentially  of  a  trav- 
eling cable  and  n  counterweight  in  a  conduit  be- 
low the  street  surface,  and  two  grip  cars,  which 
were  used  to  haul  the  street  railway  cars  up  and 
down  the  steep  grsde.  The  litltnber  of  cars  pass- 
ing over  this  line  became  so  great  that  the  coun- 
terweight could  not  handle  them  fast  enongh  to 
avoid  delays.  In  order  to  eliminate  the  delays 
doe  to  the  auxiliary  apparatus,  and  to  oljtain 
other  operating  advantages,  the  decision  was 
made  to  build  a  double-track  tunnel  from  the 
base  of  the  hill  to  a  point  far  enough  back  on 
Selby  Ave.  at  the  high  level  to  obtain  a  satis- 
factory grade. 

The  total  length  of  the  improvement  required 
in  the  grade  reduction  is  1,700  ft.,  including  the 
tunnel  and  the  approaches.  An  approach,  230  ft. 
long,  leads  up  to  the  portal  of  the  tunnel  at  the 
bottom  of  the  hill.  The  tunnel  is  920  ft.  long 
between  portals  and  has  an  approach  320  ft.  in 
length  at  the  upper  end.  The  lower  approach  is 
on  a  curve  with  9  soo-ft.  radius,  but  otherwise 
the  alignment  of  the  improvement  is  straight. 
The  grade  of  the  new  track  is  uniformly  7  per 


drive  was  obtained  on  each  side  of  it,  so,  on  the 
whole,  the  street  is  much  improved  for  highway 
traffic  as  compared  with  the  old  arrangement. 
The  tops  of  the  walls  of  the  approaches  and  the 
portals  of  the  tunnel  are  0.5  ft.  above  the  street 
grade,  and  are  surmounted  by  a  6-ft.  ornamental- 
iron  picket  fence,  in  order  to  prevent  accidents. 

The  tunnel  has  a  double-centered  arch,  with  a 
span  of  23  ft.  at  the  springing  line  and  a  rise  of 
1 1.5  ft.  The  clearance  at  the  center  line  of  both 
tracks  is  14.5  ft.,  while  the  center  height, is  16  ft. 
10  in.  The  arch  is  24  in.  thick  at  the  crown,  and 
the  bench  walls  are  4  ft.  thick.  Unlike  most  tun- 
nels of  this  type  that  have  been  built  the  invert 
is  perfectly  flat,  having  a  thickness  of  2  ft.,  ex- 
clusive of  the  coticrete  in  which  the  track  struc- 
ture is  imbedded.  The  tunnel  section  proper  re- 
quired 9.782  cu.  yd.  of  concrete  per  linear  foot. 

The  concrete  in  the  invert,  in  the  side  walls  of 
tunnel  up  to  the  skewbacks  of  the  arch  and  in 
the  retaining  walls  was  mixed  in  the  proportions 
of  I  ;3:5.  That  in  the  arch  was  made  in  the  pro- 
portions of  1 :2 :4.  Owl  cement,  sand  and  run- 
of-the-crusher  stone,  with  no  pieces  exceeding  2 
in.  in  the  extreme  dimensions,  were  used  in  the 
1 :3 :5  mixture ;  the  stpne  in  the  arch  was  screened, 


dust,  or  odors  from  refuse  that  would  collect  in 
stone  ballast.  .\t  the  same  time  the  track  struc- 
ture is  believed  to  be  of  such  design  that  the  con- 
crete in  which  it  is  embedded  will  not  have  to  be 
diturbed  for  a  long  period. 

A  15-in.  sewer  pipe  was  laid  under  the  invert, 
along  the  center  line  of  the  tunnel,  from  the  en- 
trance of  the  upper  approach  to  the  lower  end  of 
the  improvement.  An  opening  covered  with  a 
grating  is  placed  across  the  end  of  the  upper 
approach  to  intercept  storm  water  and  divert  it 
into  this  sewer.  Similar  openings  at  other  points 
in  the  approaches  and  the  tunnel  provide  inlets 
to  the  sewer  for  storm  water  and  for  water  used 
in  flushing.  The  ground  water  back  of  the  tun- 
nel and  retaining  walls  is  also  drained  into  this 
sewer  through  4-in.  laterals,  which  are  placed 
20  ft.  apart  on  both  sides  of  the  main  drain. 

A  four-way  duct  for  cables  is  imbedded  in  the 
concrete  along  each  side  of  the  tracks,  manholes 
being  provided  on  these  ducts  at  both  ends  and 
at  the  middle  of  the  tunnel.  Connections  between 
the  trolley  wires  and  the  cables  in  the  ducts  are 
made  through  conduits  imbedded  in  the  tunnel 
arch.  The  tunnel  is  lighted  by  32-candIe  power 
incandescent  lamps,  spaced  10  ft.  apart  along  the 
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connected  to  the  cables  in  the  ducts  through  con- 
duits buried  in  the  tunnel  arch. 

The  construction  of  the  tunnel  was  handle^ 
entirely  in  an  open  cut,  34  ft.  in  width,  the  maxi- 
mum depth  of  the  cut  being  52  ft.,  and  the  aver- 
age about  30  ft.  The  hill  through  which  the  cut 
was  made  consists  almost  entirely  of  a  coarse 
glacial  sand,  containing  some  boulders  and  small 
stone.  As  the  sand  was  practically  free  from 
clay,  it  would  flow  easily  when  dry.  When  the 
street  was  originally  graded  it  was  cut  down  15 
to  2S  ft.  below  the  natural  surface  on  one  side 


considerably  lighter  than  in  the  part  spanned  by 
the  other  cableway  this  portion  was  completed 
first.  The  cableway  at  that  end  was  then  placed 
on  the  same  towers  with  the  other  cableway,  after 
which  the  two  worked  in  conjunction.  Buckets 
with  a  capacity  of  21  cu.  ft.  each  were  used  in 
connection  with  the  cableways,  which  handled 
nearly  50,000  cu.  yd.  of  material  during  the  prog- 
ress of  the  work. 

The  cut  had  to  be  closely  sheeted  and  heavily 
shored  from  end  to  end,  owing  to  the  nature  of 
the  sand  through   which   it  was  made,  and  the 


Forms  and   Centering  for  the  Tunnel. 


thus  making  a  brace  at  each  corner  of  every  6-ft. 
square  on  the  side  of  the  cut.  The  sheeting  was 
driven  by  hand  in  advance  of  the  excavation,  to 
a  depth  of  from  8  to  26  ft.,  and  when  the  exca- 
vation had  reached  that  depth,  a  second  set  of 
sheeting  was  started  inside  the  lowest  waling 
timber  for  the  first  set,  and  was  driven  to  the 
bottom  of  the  cut.  The  bracing  timbers  were 
wedged  in  place  as  the  excavation  was  made,  light 
vertical  braces  being  nailed  to  them  near  the 
middle  to  prevent  sagging. 

The  6x6-in.  sheeting  was  replaced  for  250  ft 
along  the  base  of  the  high  retaining  wall  by 
heavy  round  piles,  26  to  46  ft.  long,  which  were 
driven  closely  together.  Since  the  edge  of  the  cut 
had  to  be  made  close  to  the  base  of  the  wall 
these  piles  were  driven  within  18  in.  of  the  latter. 
As  the  excavation  was  made  in  this  section  of 
the  trench  the  row  of  piles  were  braced  against 
the  sheeting  on  the  opposite  side  with  the  regular 
heavy  poles.  Inclined  braces,  with  one  end 
against  the  sheeting  on  the  opposite  side  of  the 
trench,  were  also  placed  against  the  wall  at  vari- 
ous points.  After  the  sheeting  and  bracing  had 
been  built  up  in  this  manner,  the  braces  being 
placed  as  the  excavation  was  made,  the  tunnel 
was  built  and  the  backfilling  placed  on  it  without 
injuring  the  high  retaining  wall  or  adjacent  prop- 
erty in  any  way. 

In  all,  approximately  1,000,000  ft.,  board  meas- 
ure, of  timber  was  required  in  sheeting  and  shor- 
ing the  tunnel.  Practically  all  of  this  was  han- 
dled by  the  cableways,  which  greatly  facilitated 
the  speed  with  which  the  heavy  braces  and  tim- 
bers could  be  delivered  and  placed. 

The  great  pressures  brought  on  the  sides  of 
the  cut  by  the  loose  sand  precluded  any  possi- 
bility of  removing  the  bracing  or  sheeting  as  the 


for  a  distance  of  250  ft.,  toward  the  lower  portal 
of  the  tunnel.  A  heavy  masonry  retaining  wall 
had  been  built  along  that  side  of  the  street  to 
hold  back  the  ground,  which  conthmes  to  rise 
until  a  surcharge  of  from  10  to  30  ft.  over  the 
wall  is  produced  within  a  short  distance  back 
from  the  street. 

The  deepest  cutting  for  the  tunnel  was  re- 
quired along  this  wall,  the  top  of  the  latter  being 
30  to  60  ft.  above  the  bottom  of  the  cut,  while 
its  base  was  dirictly  at  the  edge  of  the  cut.  The 
work  was  successfully  completed  under  these  dif- 
ficult conditions,  however,  practically  no  move- 
ment of  the  wall,  or  of  the  high  bank  back  of  it 
having  occurred. 

The  excavation  was  started  at  both  approaches 
and  carried  toward  the  middle.  The  material  re- 
moved from  the  excavation  was  hauled  away  in 
6-yd.  dump  cars  handled  by  a  motor-driven  work 
car,  until  the  amount  removed  was  approximately 
equal  to  the  quantity  which  had  to  be  wasted. 
Most  of  this  material  was  taken  out  of  the  ap- 
proaches and  was  loaded  into  the  dump  cars  by 
hand.  Some  of  it,  however,  was  taken  from  the 
tunnel  cut,  and  a  part  of  it  was  loaded  into 
wagons  by  cableways. 

Two  cableways  each  having  a  span  of  500  ft.. 
were  set  up  ovsr  the  longitudinal  center  line  of 
the  tunnel.  The  two  head  towers  of  these  cable- 
ways  were  close  together  near  the  middle  of  the 
tunnel,  one  tail  tower  being  just  beyond  the  por- 
tal at  one  end  and  the  other  beyond  the  other 
portal.  After  the  excavation  for  the  approaches 
had  been  made  and  the  retaining  walls  of  the  ap- 
proaches had  been  built,  the  excavation  and 
concrete  work  on  the  tunnel  were  handled  so  ma- 
terial removed  from  the  cut  at  one  point  could  he 
placed  by  the  cableways  as  backfilling  on  a  com- 
pleted section  of  the  tunnel,  or  could  be  stored  in 
convenient  piles,  from  which  it  would  afterward 
be  readily  available  for  backfilling.  As  the  exca- 
vation in  the  portion  of  the  work  spanned  by 
the  cableway  at  the  upper  end  of  the  tunnel  was 


Bracing  against    High    Retaining   Wail    during   Construction. 


necessity  of  protecting  the  adjacent  property. 
The  sheeting  consisted  of  4x6-in.  timbers  in  22 
and  26-ft.  lengths.  Against  this  sheeting  were 
placed  horizontally  I2xi2-in.  waling,  or  ledger 
timbers,  spaced  6  ft.  apart  on  centers.  The  wal- 
ing timbers  in  the  corresponding  rows  were 
braced  across  the  cut  by  poles,  10  to  14  in.  in 
diameter,  and  ?5  ft.  long.  The  cross  braces 
were  spaced  6  ft.  apart  along  the  waling  timbers. 


concrete  work  progressed,  without  the  load  on 
each  brace  being  transferred  to  another  support 
capable  of  carrying  this  load.  A  system  for 
building  the  tunnel  section  was  developed,  how- 
ever, which  not  only  provided  for  the  transfer  of 
the  loading  on  the  temporary  braces,  but  also 
greatly  simplified  the  centering  for  the  tunnel 
arch.  As  soon  as  a  section  of  the  excavation  was 
made  ready  for  the  concrete,  the  invert  of  the 


3o8 


THE     ENGINEERING    RECORD. 


Vol.  56,  No.  12. 


tunnel  was  laid  ne^ty  to  the  tops  of  the  upper 
layer  of  reinforcement  rails  in  it.  Heavy  con- 
crete posts  4  X  4  ft  in  cross-section,  and  rein- 
forced with  old  steel  rails,  were  built  against  the 
sheeting  on  both  sides  of  the  trench  at  the  same 
time  the  concrete  was  placed  in  the  invert.  These 
posts  were  placed  between  the  vertical  rows  of 
temporary  braces  and  were  6  ft.  apart  on  cen- 
ters, a  section  of  the  two  lower  I2.xi2-in.  wal- 
ing timbers,  4  ft  long,  being  embedded  in  each 
of  the  posts.  The  posts  were  cast  in  rough  plank 
forms,  and  were  built  enough  in  advance  of  the 
first  work  on  the  side  walls  of  the  tunnel  to  per- 
mit them  to  set  for  several  days.  They  were 
held  at  the  bottom  by  the  invert  and  at  the  top 
by  a  temporary  timber  cross  brace  between  the 
two  corresponding  posts  on  opposite  sides  of  the 
trench. 

Timber  bents  were  then  erected  on  the  invert 
in  such  position  as  to  form  a  center  for  the 
forms  of  the  walls  and  the  arch  of  the  tunnel. 
These  bents  were  12  ft  wide  and  11  ft.  high. 
They  were  built  with  a  6x8-in.  sill,  two  6x8-in. 
plumb  posts  and  an  8xi2-in.  cross  brace  at  the 
top.  The  bents  were  spaced  6  ft.  apart  on  cen- 
ters, being  directly  opposite  the  vertical  4X4-ft. 
concrete  posts.  When  they  had  been  erected  as 
far  as  the  side  walls  were  to  be  built  at  that 
operation,  the  lowest  row  of  temporary  sheeting 
cross  br,aces  between  them  were  removed  one  at 
a  time,  transferring  the  load  on  the  bottom  of 
the  sheeting  to  the  concrete  posts.  The  inside 
forms  for  the  wslls  up  to  the  springing  lines  of 
the  arch,  5  ft.  above  the  invert,  could  then  be 


between  the  second  row  of  walings  from  the 
bottom  were  then  removed,  the  load  on  the  sheet- 
ing carried  by  these  braces  being  transferred  to 
the  concrete  posts.  The  arch  forms,  were  next 
erected   on   the   bents   of  the   centering   up   to   a 


concrete  posts,  could  be  removed  and  the  balance 
of  the  arch  built 

In  all  this  sequence  of  operations  no  part  of 
tlie  sheeting  was  at  any  time  unsupported.  At 
the  same  time,  the  centering  and  forms   for  the 
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set  and  braced  at  the  top  and  bottom  against  the 
bents  of  the  centering,  the  sheeting  of  the  trench 
forming  the  outside  forms.  After  these  wall 
forms  had  been  filled,  enclosing  the  lower  ends 
of  the  concrete  posts,  the  concrete  in  them  was 
allowed  to  set  for  a  few  days.    The  cross  braces 


height  of  II  ft.,  or  just  under  the  third  row  of 
temporary  cross  braces,  and  the  walls  built  up 
to  that  height.  When  this  concrete  had  set  the 
third  row  from  the  bottom  of  the  temporary  cross 
braces  between  the  sides  of  the  sheeting,  and  also 
the   temporary   braces   between   the   tops   of   the 


concrete  were  erected  practically  without  inter- 
ference and  the  concrete  could  readily  be  placed. 
The  temporary  braces  were  also  all  saved,  although 
the  waling  timbers  and  sheeting  had  to  be  left 
in  place,  which  would  have  been  required  in  any 
case.  On  the  other  hand,  comparatively  little 
extra  work,  or  extra  concrete  was  required  by 
extending  the  limits  of  the  walls  to  permit  the 
construction  of-  the  4x4-ft  concrete  posts  which 
temporarily  carried  the  load  against  the  sheeting. 

The  forms  for  the  tunnel  had  ribs  made  of 
2xi2-in.  plank  cut  to  a  template  to  conform  with 
the  curve  of  the  arch.  These  ribs  were  each  in 
six  sections,  a  section  on  each  side  extending  up 
to  the  5-ft.  level  of  the  walls,  a  second  section 
on  each  side  extending  to  the  ii-ft  height,  and 
two  top  sections  in  the  closing  part  of  the  arch. 
They  were  spaced  2  ft.  apart  on  centers  and  were 
lagged  with  2x4-in.  timbers.  Ordinarily,  the 
forms  were  permitted  to  remain  in  place  at  least 
14  days  before  the  centering  was  removed.  The 
exposed  surface  of  the  concrete  was  all  spaded 
carefully  in  th^;  forms,  with  the  result  that  a 
very  uniformly  good  finish  was  secured. 

Two  concrete  mixing  plants,  each  containing 
a  Smith  mixer,  were  set  up  at  the  start  of  the 
work,  one  near  each  tunnel  portal.  The  con- 
crete materials  were  delivered  to  these  plants  by 
the  work  cars  of  the  street  railway  company, 
over  tracks  which  had  been  laid  up  to  them. 
The  concrete  was  handled  from  the  mixers  in 
I -yd.  Pettela  narrow-gauge  dump  cars.  For  most 
of  the  work,  two  narrow-gauge  tracks  were  laid 
longitudinally  on  the  upper  row  of  cross  braces 
in  the  trench,  one  track  toward  each  side  of  the 
latter.  The  cars  from  one  mixer  plant  could  be 
pushed  along  these  tracks  by  hand,  but  at  the 
other  end  of  the  work  the  tracks  were  on  a 
grade,  so  the  cars  were  handled  by  a  hoisting 
engine  set  at  the  top  of  the  grade.  The  concrete 
was  dumped  from  the  cars  directly  into  place  in 
the  tunnel  section. 

The  concrete  work  on  the  tunnel  was  carried 
forward  in  sections  of  various  lengths,  depend- 
ing on  the  manner  in  which  the  excavation  could 
be  prepared.  Backfilling  was  not  placed  on  the 
arch  until  the  concrete  was  at  least  10  days  old; 
The  material  from  the  unfinished  sections  of  the 
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trench  was  generally  piled  on  the  finished  con- 
crete work  by  the  cableways.  The  excavation 
was  planned  so  very  little  of  the  material  had 
to  be  handled  twice,  the  backfilling  being  carried 
forward  from  both  ends  toward  the  middle  of 
the  tunnel.  Approximately  4,000  cu.  yd.  of  ma- 
terial had  been  stored  on  both  sides  of  the  trench 
in  a  street  which  crosses  the  tunnel  about  mid- 
way, and  was  used  to  close  the  final  section.  This 
stored  material  was  entirely  out  of  the  path  of 
the  cableway,  but  was  very  economically  handled 
back  into  the  trench  by  a  drag-scoop  arrangement 
that  was  adopted.  A  double-drum  hoisting  en- 
gine was  set  up  near  the  edge  of  the  trench, 
close  to  the  pile  of  material.  A  cable  on  one 
drum  of  this  engine  was  rove  through  a  block  on 
the  opposite  side  of  the  trench,  and  then  carried 
back  to  the  front  end  of  the  drag-scoop  bucket, 
which  had  a  capacity  of  ii/$  cu.  yd.  Another 
cable  on  the  second  drum  of  the  engine  was  rove 
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The  Electric  Elevator  Equipment  for  a  Tall 
Ofllce  Buildii^;. 

An  18-story  office  building  has  recently  been 
completed  at  No.  i  Wall  St.,  at  the  corner  of 
Broadway,  in  New  York  City,  which  is  a  very 
unusual  structure,  occupying  a  ground  plan  ap- 
proximately 30  X  40  ft.  in  size  and  rising  to  a 
total  height  of  over  220  ft.  above  the  sidewalk. 
It  has  the  distinction  of  occupying  a  site  for 
which  a  greater  price  was  paid  per  square  foot 
than  has  ever  before  been  given  for  a  building 
lot  in  New  York  City.  Owing  to  the  greatly 
restricted"  floor  plan,  an  interesting  feature  is  the 
interior  arrangement  of  the  building  and  the 
methods  of  communication  between  floors.  As 
the  available  interior  space  on  each  floor  aver- 
ages but  28  X  37  ft.,  in  which  is  included  the  ele- 
vator shafts  and  stairway  enclosures,  none  of 
the   floors   are   subdivided,   each  of  those  above 
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Traction  Elevator  Machine  and  Its  Location  over  Hatchwa/. 


through  a  second  block  on  the  opposite  side  of  the 
trench,  from  which  it  was  carried  to  a  block  in 
the  rear  of  the  pile  of  material  and  then  to  the 
back  end  of  the  bucket.  The  latter  could  thus 
be  pulled  back  and  forward  from  the  storage  pile 
to  the  trench  very  rapidly,  discharging  its  load 
into  the  trench.  Four  men  were  required  to  oper- 
ate the  outfit ;  a  driver  for  the  hoisting  engine,  a 
signal  man  and  two  men  to  guide  the  scoop 
bucket  as  it  was  being  filled.  When  the  outfit 
was  working  to  its  full  capacity  it  would  handle 
as  high  as  250  cu.  yd.  in  10  hr. 

The  tunnel  was  designed  by  the  engineering 
department  of  the  Twin  City  Rapid  Transit  Co., 
of  which  Mr.  George  L.  Wilson  is  engineer,  and 
was  built  under  the  direction  of  that  department 
by  Mr.  George  J.  Grant,  general  contractor  of 
St.  Paul.  Mr.  Charles  R.  Shepley  was  engineer 
in  charge  of  the  design  and  construction  for  the 
company.  Prof.  F.  H.  Constant,  professor  of 
structural  engineering,  University  of  Minnesota, 
assisted  in  the  design. 


the  ground  floor  being  devoted  to  a  single  large 
office,  while  the  ground  floor  and  basement  are 
rented  for  store  purposes,  the  basement  com- 
municating directly  with  the  uptown  platform 
of  the  Wall  St.  station  of  the  Subway  and  serv- 
ing as  one  of  the  station  entrances.  This  interior 
arrangement  obviates  entirely  the  necessity  of 
corridors  on  the  upper  floors  and  leaves  the 
space  that  would  otherwise  be  thus  occupied 
available  for  office  purposes,  except  on  the  ground 
floor,  where  an  entrance  corridor  is  necessary, 
and  on  the  i8th  floor,  where  there  is  a  corridor 
for  access  to  the  upper  works  of  the  elevators. 
Stairway  communication  between  floors  is  af- 
forded by  a  line  of  stairs  in  a  narrow  enclosure 
at  the  rear  corner  of  the  building,  having  an 
inside  measurement  of  6  x  10^  ft. 

Three  elevators  have  been  installed  in  a  shaft 
17  ft.  long  by  5  ft.  deep,  at  the  rear  of  the 
building,  which  is  enclosed  by  wire  glass  parti- 
tions throughout  its  height,  the  elevator  doors 
opening  directly  into  the  offices  on  the  various 
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floors.  Two  of  the  cars  are  arranged  to  travel 
from  the  basement  to  the  eighteenth  floor,  a 
rise  of  217  ft.,  1Y2  in.,  while  the  third  travels 
from  the  first  to  the  eighteenth  floor,  a  rise  of 
^00  ft.  3/4  in.  The  elevator  mechanisms  are 
each  designed  for  maximum  capacities  of  2,000 
lb.,  the  machines  being  capable  of  moving  the 
cars  at  a  maximum  speed  of  500  ft.  per  minute 
with  loads  up  to  1,500  lb.  The  cars  are,  of 
course,  owing  to  the  limited  space  available,  of 
comparatively  small  size,  having  outside  dimen- 
sions of  47^  X  SI  in.  The  hatchway  doors  at 
each  floor  are  of  the  double-telescoping  type, 
giving  an  unobstructed  opening  of  38  in. 

Considerable  interest  is  attached  to  this  in- 
stallation for  the  use  of  the  Otis  traction  type 
of  electric  elevator  machines,  these  being  the 
first  high-rise  machines  of  this  type  that  have 
been  installed  in  New  York  City.  This  type 
employs  a  cable  drive  in  its  simplest  form,  en- 
tirely devoid  of  gearing,  the  elevator  cables  mere- 
ly passing  over  a  driving  sheave  which  is  mount- 
ed directly  on  the  motor  shaft,  and  are  thus 
driven  by  the  adhesion  imposed  by  the  weight 
of  the  car  and  counterbalance  weights.  The 
cables  pass  from  the  car  over  the  driving  sheave, 
thence  for  additional  adhesion  down  under  an 
idler  sheave  immediately  below,  and  again  up 
over  the  driving  sheave,  being  attached  at  their 
other  ends  to  the  counterbalance  weight.  The 
speed  of  the  car  is  thus  always  equal  to  the  cir- 
cumferential speed  of  the  driving  sheave.  The 
motors  are  of  a  special  slow-speed  design,  oper- 
ated by  the  improved  type  of  Otis  magnetic 
control  for  rapid  acceleration,  and  the  two  half 
wraps  around  the  driving  sheave  give  all  the  ad- 
hesion necessary  for  ordinary  elevator  service. 
The  equipments  are  thus  of  the  simplest  possible 
form  and  specially  adapted  for  high  lifts  and 
high  speed,  the  height  of  lift  being  limited  only 
by  the  practicable  length  of  cable.  This  type 
of  machine  has,  in  fact,  been  adopted  for  the 
extreme  high  rise  elevators  in  the  42-story  sec- 
tion of  the  new  Singer  Building  in  New  York 
City,  and  of  the  4S-story  tower  of  the  Metropoli- 
tan Life  Insurance  Building. 

The  elevator  machines  are,  in  this  installation, 
located  at  the  top  of  the  elevator  shafts  in  a  pent 
house  above  the  roof.     This  is,  however,  an  ar- 
rangement to  which  this  machine  is  particularly 
adapted   and   is   an   advantageous   one,   the    ma- 
chines being  so  located  over  the  elevator  shafts 
that  the  cables  pass  directly  from  the  cars  to  the 
driving  sheaves   carried  by  the   motor  and  then 
over    and    directly    down    to    the    counterweight, 
the  motor  shaft  and  sheave,  in  other  words,  dis- 
placing the  overhead  work  of  the  usual  construc- 
tion  and   thus    rendering  all   other    sheaves   un- 
necessary, with  the  exception  of  the  idler  sheaves 
immediately  below  the  driving  sheaves  by  means 
of  which  the   second   wrap  around  each   driving 
sheave  is  secured  for  additional  adhesion.     The 
main  bearings  of  the  motor  together  with  those 
of  the  idler  sheave  are  the  only  frictional  points 
encountered  in  the  machine.     The  machines  are 
self-contained,  each  combining  on  a  single  bed- 
plate the   motor   driving  sheave   overhanging  at 
one  end  and  the  brake  mechanism,  making  a  total 
weight  of  about  14,000  lb.    Support  was  provided 
for  the  three  units  by  a  simple  framework  above 
the   elevator   shaft   which   is   enclosed  in  a  pent 
house  that  affords  protection  for  the  shafts  and 
control    mechanisms.      The    framework    consists 
of  four  pairs  of  12-in.  loYi-Va.  channels,  which 
are  so  located  upon  cross  girders  supported  by 
the  building  framework  as  to  form  bolting  slots 
for  the  motor  bed  plates  and  the  suspended  idler 
shaft ;     the    idler    is    hung    directly    below    the 
driving  sheave   so   that   its   support   is   a   simple 
matter,   as    indicated    in   the   elevation    drawings 
of  the  machines  at  the  top  of  the  shaft  and  their 
methods  of  support. 
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The  remaining  structural  features  of  the  ele- 
vator equipments  'do  not  differ,  except  as  affected 
by  the  location  of  the  machines  at  the  top  of 
the  shaft,  from  usual  elevator  practice,  the  usual 
form  of  T-rail  guides  being  used  for  both  cars 
and  counterweight,  while  the  speed  of  travel  is 
limited  by  the  usual  form  of  Otis  elevator  gov- 
ernor. On  account  of  the  form  of  drive  used 
and  the  location  of  the  machines,  however,  these 
governors  are  made  double-acting,  arranged  to 
operate  the  safeties  'in  either  direction  of  car 
travel,  both  upward  or  downward.  The  car 
safeties  or  guide  grips  are  also  arranged  to  be 
operated  by  emergency  levers  in  the  cars,  if  neces- 
sar>-.  Furthermore,  the  ropes  are  not  con- 
nected positively  to  the  driving  sheaves  and 
there  is  no  fixed  relation  between  the  position 
of  the  car  and  the  i>osition  of  the  driving  ma- 
chinery. The  limit  stops,  which  prevent  overrun- 
ning the  limits  of  travel,  consist  of  special  switches 
at  the  top  and  bottom  of  the  shafts,  which  are 
operated  by  cams  upon  the  cars  that  act  upon 
the  control  system.  In  addition  to  these  pro- 
visions, there  is  an  extra  precaution  taken  in  the 
attachment  of  oil  buffers  to  the  bottoms  of  the 
cars  and  counterweights,  which  are  arranged  to 
bring  them  to  rest  at  the  lower  limits  of  their 
travel  independently  of  all  other  devices;  the 
efficac}-  of  this  means  is  evident  from  the  fact 
that,  if  all  other  safety  devices  should  fail,  either 
the  car  or  counterweight  buffers  would  strike 
the  impact  blocks  at  the  bottom  of  the  shaft 
and  prevent  further  descent  so  that  continued 
motion  of  the  elevator  machine  motor  would 
result  only  in  lifting  the  suspended  weight  suf- 
ficiently to  allow   slippage   of  the  ropes. 

The  elevator  machine  motor  is  a  six-pole  di- 
rect-current motor  of  special  design  for  the  re- 
quired capacity  at  the  slow  speeds  of  operation 
necessarj-,  arranged  to  operate  normally  at  60 
r.  p.  m.  It  is  wound  for  operation  at  250  volts, 
ctxrrent  being  supplied  to  the  building  from  the 
Edison  street  service.  The  controllers  consist 
of  series  of  magnet  switches,  mounted  on  switch 
panels  with  the  resistances,  near  the  machines 
in  the  pent  house  at  the  top  of  the  shaft,  and 
have  the  usual  features  of  utilization  of  the  in- 
creasing counter-electromotive  force  of  the  mo- 
tors, in  starting,  for  operating  accelerating  mag- 
nets to  cut  out  gradually  the  armature  resistance 
and  finally  introduce  resistance  in  the  field  cir- 
cuits, and  retarding  magnets,  similarly  used  for 
slowing  down  in  stopping.  The  holding  brakes 
on  these  machines  are  of  a  special  design,  with 
double-acting  solenoids  above  the  outer  main 
bearing  caps  which  operate  specially  designed 
shoes  that  act  upon  large  drums  on  the  motor 
shafts.  The  brake  shoes  are  leather  lined  and 
carefully  fitted  to  the  drum,  and  are  operated 
by  a  special  toggle  motion  requiring  but  a  very 
slight  movement  of  the  solenoid  core  to  grip 
the  drum  firmly.  The  solenoids  are  operated  in 
conjunction  with  current  limit  switches  which 
allow  comparatively  heavy  currents  to  pass 
through  them  during  the  action  of  releasing  the 
brake,  but  reduce  the  current  flow  to  a  fraction  of 
its  initial  value  while  the  shoes  are  merely  held 
in  release  position,  against  the  pressure  of  helical 
springs  in  compression. 


Factory  Lighting. 


Locomotive  Smoke  Preventioh  has  been  de- 
manded in  so  many  cities  of  late  and  is  so  de- 
sirable for  the  comfort  of  passengers  that  it  was 
thoroughly  discussed  at  the  recent  Chicago  con- 
vention of  the  Traveling  Engineers'  Association. 
The  unanimous  sentiment  was  jn  favor  of  a  brick 
arch  for  preventing  smoke  and  protecting  tubes. 
It  was  stated  to  assist  materially  in  mixing  the 
inflowing  air  with  the  gases  of  combustion,  thus 
supplying  oxygen  and  preventing  the  formation  of 
smoke.  The  hot  brick  also  help  maintain  proper 
combustion  temperature  when  the  engine  is  stand- 
ing and  gases  are  still  coming  from  the  coal. 


In  a  paper  with  the  above  title,  read  before  the 
Ohio  Electric  Light  Association,  at  Toledo,  last 
month,  Mr.  A.  P.  Biggs  pointed  out  that  from 
the  standpoint  of  illumination,  the  lighting  of 
factories  may  be  divided  into  space  and  applied 
lighting.  For  general  space  and  floor  lighting 
there  must  be  some  large  source  of  artificial 
light,  and  the  sources  now  available  are  the  elec- 
tric and  gas  arcs,  the  Cooper  Hewitt  and  the 
Nernst  lamps.  The  incandescent  lamp  in  large 
sizes  is  still  inefficient  as  compared  witji  these 
others,  and  in  ordinary  sizes  does  not  give  the 
necessary  illumination. 

An  arc  requires  minimum  cost  for  installation, 
has  the  greatest  efficiency  per  watt  expenditure 
and  lowest  maintenance  cost.  .  The  unsteadiness 
of  an  arc  is  not  serious  in  space  lighting,  and 
while  the  shadows  from  a  single  arc  are  apt  to 
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Traction    Elevators  in   No.  1   Wall  Street 
Building. 

be  annoying,  the  arc  on  the  whole  is  the  best 
unit  for  such  work  as  above  noted. 

The  Nernst  lamp  is  desirable  in  small  space 
lighting,  in  low-ceiling  machine  shops,  and  in 
foundries.  In  one  instance  where  the  Nernst 
lamp  is  giving  excellent  results,  the  lamps  are 
spaced  from  8  ft.  to  10  ft.  apart  at  a  standard 
height  of  9  ft.  The  light  is  soft  and  pleasant, 
and  energy  consumption  low. 

For  particular  application  of  artificial  light,  sin- 
gle incandescent  lamps  are  the  sources  used. 
Although  the  installation  of  a  lamp  at  each  ma- 
chine in  every  kind  of  business  is  not  sanctioned 
by  all  illuminating  engineers,  it  has  the  sanction 
of  custom,  the  recommendation  of  the  wiring  con- 
tractor, and  enjoys  the  hearty  endorsement  of 
those  responsible  for  getting  the  same  amount 
of  work  out  of  the  machine  by  artificial  light  as 
is  expected  by  daylight. 

In  a  shop  having  low  ceilings  and  much  win- 
dow surface,  illumination  may  be  good  from 
natuni  sources  for  the  firs*  six  months  or  so,  but 
after   that,  by  continuous   process,   the   windows. 


ceilings,  walls,  posts  and  everything  blacken  and 
cease  to  let  in  or  to  reflect  any  light.  The  light- 
ing installation  fares  tlie  same  way,  and  the 
workman  shades  his  eyes  by  covering  the  lamps 
with  anything  available,  until  there  is  almost  no 
light  available. 

An  example  of  shop  practice  with  individual 
lamps— uncommon-  because  definite  data  accom- 
pany it — was  presented  by  Mr.  K.  C.  Keech,  be- 
fore the  Chicago  Section  of  Illuminating  Engi- 
neering Society  in  May  last.  lA  bare  lamp,  13 
ins.  above  the  face-plate  of  a  drill  press,  and  7 
ins.  from  the  center,  gave  3.7  ft.-candles  at  the 
center  of  the  face-plate.  The  dirtiest  lamp  in 
the  shop  when  substituted,  gave  1.55  ft.-candles, 
while  a  new  clean  lamp  in  the  socket  gave  5.7 
candles. 

When  the  customer  gives  us  the  opportunity 
of  making  recommendations  upon  his  equipment, 
we  generally  advise  him  to  place  at  every  machine 
a  drop  or  bracket  lamp  with  reflector,  and  that 
he  use  8-cp  lamps  wherever  possible.  Often,  to 
satisfy  the  customer  that  the  economies  pointed 
out  are  worth  securing,  we  loan  him  a  half  dozen 
styles  of  shades  and  reflectors,  and  he  purchases 
when  he  has  determined  the  kind  most  suitable. 
Further — and  here  the  policy  of  the  company 
may  seem  heretical — space  lighting  is  often  dis- 
posed of  by  advising  and  urging  the  use  of  gas 
arcs.  AH  possible  short-hour  burning  is  turned 
over  to  the  gas  company,  and  the  electric  light 
company  is  relieved  from  the  "lighting  bill"  com- 
plaint which  formerly  afflicted  us  for  several 
months  each  winter.  As  this  policy  results  from 
our  differential  rates,  its  presentation  may  be 
comforting  only  to  those  who  make  high  prices 
per  kw-hour  for  lamps  biirned  but  few  hours^ 
per  year ;  unless  the  "Flat  Rate"  man  wishes  to 
mend  his  way. 

The  usual  factory  lighting  can  be  considered 
by  central-station  men  as  none  otJier  than  un- 
profitable business,  which  is  to  an  extent  a  neces- 
sary evil.  By  reason  of  its  character,  it  requires 
all  of  the  attention  and  all  of  the  equipment 
which  more  respectable  branches  of  the  industry 
necessitate,  but  refuses  to  make  adequate  return 
on  the  investment  and  work  to  supply  its  need. 

The  assumption  is  not  to  be  made  that  the 
Detroit  Company  is  securing  proper  and  adequate 
return  for  its  service  in  this  branch  of  lighting. 
The  company  has  certain  rates  and  is,  as  a  pub- 
lic service  corporation,  required  to  furnish  and 
does  furnish  service  for  all  customers.  Further, 
it  is  needful  that  this  unprofitable  business  have 
a  fairly  low  rate  in  order  that  we  get  the  profita- 
ble business  that  goes  with  it. 

The  rates  at  which  this  class  of  lighting  is^ 
sold  in  Detroit  are  as  follows : 

First — Open  Order^Sixty  hours'  use  per 
month  of  the  demand  at  16  cents  per  unit,  bal- 
ance at  4  cents  per  unit.  This  agreement  is  not 
a  contract,  having  no  definite  term. 

Second — Demand  Contract — Thirty  hours'  use- 
per  month,  at  16  cents  per  unit,  balance  at  4 
cents  per  unit;  minimum  bill  30  hours'  use  per 
month  of  ma.ximum  demand  at  16  cents;  term, 
one  year. 

The  following  discounts  for  prompt  payment 
are  allowed  on  both  agreements :  On  bills  less 
than  $50,  10  per  cent;  on  bills  of  $50  and  less 
than  $100.  IS  per  cent.;  on  bills  of  $100  or  more, 
20  per  cent. 

Under  "open  order"  we  furnish  standard  in- 
candescent lamps  and  renewals — and  trim  an  I 
care  for  arc  lamps  and  Nernsts  owned  by  the 
customers.  Under  "demand"  we  furnish  all  in- 
candescents,  arcs,  Nernsts,  renewals  and  main- 
tenance. 

The  "open  order"  is  the  most  common  prescrip- 
tion for  factory  lighting.  It  cares  for  that  class 
of  customers  whom  we  term  "short  hour,"  who- 
use  our  service  as  auxiliary  to  sunlight  and  day- 
light ;  w.ho  have  a  few  places  which,  due  to  poor 
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construction  of  building,  blackened  windows,  or 
later  construction  by  their  neighbors,  need  light 
occasionally  during  the  day,  but  whose  principal 
service  is  from  dusk  to  5  -.30  p.  m.,  and  who  either 
cannot  or  will  not  make  nor  pay  us  for  makinij 
the   investment    necessary    for    good   lighting. 

The  "demand  contract"  is  suited  to  the  lighting 
conditions  of  but  a  small  portion  of  factories,  in- 
asmuch as  it  is  designed  for  the  satisfaction  of 
long-hour  burners.  1  he  factory  whose  conditions 
are  met  by  it  is  probably  one  in  which  there  is  a 
requirement  for  a  large  number  of  individual 
lamps,  and  for  small  lamps  in  isolated  parts  of 
the  factory,  for  which  there  is  necessity  for  ser- 
vice all   through  the  day. 

To  illustrate  that  under  our  rates  factory  light- 
ing is  unprofitable  to  us,  the  following  cases  have 
been  figured  to  show  cost  to  consumer  under 
"open  order"  and  under  "demand  contract,"  and 
the  amount  the  business  should  have  brought  in 
in  order  that  it  might  just  begin  to  be  profitable, 
the  later  amount  being  arrived  at  as  fixed  charge 
per  kw-year  plus  operating  costs  per  kw-hour: 

Earnings  /—Income  per  Year— .^ 

Connected  Demand      Open  Demand  Minimum 

Kw.-h.        Kw.           Kw.         Order.  Contract.  Allowable. 

!••   4.330        29-0         12.0        $552.00  $632.00  $780.00 

2..   8,163         36.6         13.5           916.00  815.65  973.89 

3..    1,800           5.6          2.2           220.00  157.00  172.30 

4..   6,850         30.6        22.2          884.00  1,061.70  1,410.80 

5.. 10, 410        26.3         17.6        1,168.70  875.80  1,262.80 

6..  3,052         16.6          9.16        416.70  492.93  500.40 

7..    1,644          5-1           2.81         226.72  170.25  aoi.io 

Nos.  I,  2,  3,  4,  5 — On  Open  Order,  60  hours'  use  of  the 
demand. 

No.  6 — On  Demand  Contract. 

No.  7 — On  Open  Order,  60  hours'  use  of  connected 
load. 

The  first  three  calculations  are  for  a  carriage 
manufacturer,  in  successive  stages  of  his  business. 
For  two  years  he  did  all  his  lighting  by  clusters ; 
at  the  end  of  that  time,  by  reconstruction  of 
building,  the  electric  lighting  was  reduced  from 
13  kilowatts  demand  to  2  kilowatts,  and  all  gen- 
eral floor  lighting  was  done  by  gas  arcs.  Only 
on  this  third  year,  after  the  changes  had  been 
made  which  took  from  us  the  pleasure  of  serving 
650  lamps,  did  we  make  any  profit  on  the  business. 

The  fourth  and  fifth  calculations  are  successive 
years  in  a  cigar  factory — a  six-story  building 
lighted  throughout  by  incandescent  lamps.  At 
the  end  of  the  first  year  given,  the  customer  was 
persuaded  to  change  300  individual  lamps  from 
16  candle-power  bare  to  8  candle-power  lamps 
with  reflectors.  Demand  was  reset  and  he  was 
billed  upon  60  hours'  use  by  its'  readings — as  he 
was  an  open-order  customer.  He  saved  consid- 
erable and  we  only  lost  10  per  cent,  on  the  light- 
ing business,  against  60  per  cent,  the  year  before. 
His  motor  business  in  the  last  year  amounted  to 
30,800  kw-hours,  with  a  demand  of  11.6  kilowatts. 

The  sixth  is  a  manufacturer  of  shirt  waists, 
skirts,  etc. ;  has  all  electric  equipment,  using  elec- 
tric arcs  for  general  floor  lighting.  His  lighting 
business,  which  was  on  demand  contract,  lost  us 
but  $8.  During  this  year  we  had  the  profit  from 
the  sale  of  20,000  kw-hours  for  motors  with  de- 
mand of  8.5  kilowatts. 

The  seventh,  which  is  a  bathtub  factory,  has 
wood-working,  sheet  metal  and  brass  foundry  de- 
partments. For  space  lighting  gas  arcs  are  used, 
and  the  business  gave  us  some  respectable  return. 

As  a  public  service  corporation  having  estab- 
lished rates  we  must  sell  at  these  rates  whether 
the  customer  causes  us  to  lose  on  service  or 
brings  us  revenue  from  it.  We  tell  customers 
that  by  our  experience  his  lighting  will  be 
cheapest  for  him,  say,  bn  demand,  but  inform 
him  that  there  are  so  many  conditions  of  sur- 
roundings, location  of  lamps,  faults  of  building 
design,  amount  of  natural  lighting,  etc.,  that  he 
must  fix  his  conditions  and  try  it  out  for  himself. 
Usiially  we  install  such  service  on  open  order-- 
if  we  find  later  that  demand  contract  rate  will  be 
to  the  customer's  advantage,  we  oflfer  it  to  him. 

Our  rates  are  based  on  customer's  demand  even 
when  the  open  order  is  taken.  If  demand  is  same 
as  connected  load,  and  the  customer  signs  the 
open  order,  we  will  bill  him  at  60  hours'  use  of 


the  connected  load  at  16  cents.  If  his  installation 
is  greater  than  his  demand,  wc  install  demand 
indicators  and  bill  on  showing  of  indicators.  If 
he  has  many  empty  sockets  in  his  installation,  we 
install  demand  indicators,  and  probably  bill  on 
connected  load  until  demand  shows  that  customer 
has  fitted  empty  sockets  with  foreign  lamps  and 
would  have  us  continue  to  bill  him  without  in- 
creasing his  rate. 

By  the  same  method  of  figuring  as  used  above, 
a  business  begins  to  be  profitable  to  us  when  the 
customer  has  paid  for  480  hours'  use  of  demand 
per  year  at  16  cents,  say,  40  hours  per  month.  As 
an  approximation — to  get  at  classification  of  busi- 
ness as  profitable  or  unprofitable — the  consump- 
tion of  energy  per  year  of  factories  as  found  in 
several  customers'  ledger  accounts,  has  been 
divided  by  12  times  demand,  giving  hours'  use  of 
demand  per  month.  All  of  these  factories  are  op- 
erating on  a  regular  lo-hour  day. 

No.  of 

Cases.  Average  Hours'  Use  of  Demand  per  Month. 

5  Bakeries    Wholesale    107 

8  Brass  Works    57 

2  Breweries    85 

2  Brush    13 

4  Candy    51 

3  Chemical    10 

7  Cigar   29 

9  Clothing    37     (5  cases  average  1 1.9) 

3  Engravers 70 

3  Harness     35     (2  cases  average  1 1.9) 

I   Knitting  9 

14  Machine   Shops    31      (7  cases  average  13.4) 

3  Paper   Box    13 

4  Printing    20 

8  Sheet  and  Metal 18 

3  Sheets     33     (2  cases  average  13.7) 

2T0VS    31 

I   Upholstering    ^ . .     4 

I   Wire   Works    - 12 

6  Woodworking   24  (4  cases  average  1 1. 10) 

From  their  nature,  several  kinds  of  business 
are  invariably  profitable.  The  wholesale  bakers 
use  some  lighting  for  24  hours  per  day.  Breweries 
have  many  small  motors  about  their  establish- 
ments which  are  shut  down  about  4  p.  m.,  and 
the  lighting  load  up  to  that  time  continues  quite 
uniform  throughout,  making  the  lighting  demand 
negligible. 

Machine  shops  and  brass  works  need  electric 
lamps  for  individual"  machines  only,  and  give  a 
good  lighting  load  summer  and  winter.  The 
clothing  manufacturer,  whose  record  makes  th-i 
best  showing  of  his  class— to  our  way  of  thinking 
—in  the  above  list,  has  on  each  machine  a  mov- 
able arm  carrying  a  lamp  of  low  candle-power 
with  parabolic  reflector,  permitting  operator  to 
bring  source  of  light  close  to  work  without  un- 
pleasant effect  on  eyes;  all  his  space  lighting  is 
by  gas  arcs. 

We  persuaded  one  customer  operating  a  brass 
foundry  to  put  in  gas  arcs  for  all  lighting,  and 
further  satisfied  him  that,  with  little  hardship,  his 
air  compressor  could  be  shut  down  in  the  after- 
noon at  such  times  as  would  prevent  any  increase 
of  total  load  due  to  shop  lighting.  As  a  matter 
of  general  policy,  in  addition  to  giving  other  ad- 
vice, we  recommend  to  the.  manufacturer  that  a 
fraction  of  the  amount  spent  this  last  year  for 
lighting  be  turned  over  to  a  window  cleaner  and 
a  man  with  a  hand-pump  and  a  tank  of  white- 
wash, expecting  that  both  of  us  will  then  be 
satisfied  with  his  factory  lighting. 

Our  conclusions  are:  That  an  electric  light 
company  cannot  afford  to  take  on  all  factory 
lighting  offered  to  it;  that  it  is  obliged  to  take 
a  certain  amount  which  is  inherently  unprofit- 
able; that  it  should  minimize  this  amount  (first) 
by  advising  the  customer  how  to  reduce  his  de- 
mand by  utilizing  light  to  best  advantage ;  that  is 
to  say,  by  good  illuminating  engineering;  (sec- 
ond) advocating  the  transfer  to  daylight  hours 
of  any  motor  load  that  can  be  dispensed  with  dur-" 
ing  the  evening  hours,  and  (third)  by  passing 
over  to  the  gas  company  such  factory  space  light- 
ing as  can  be  profitably  furnished  by  gas  arcs, 
rqtaining   for   electricity   the    long-hour   localized 

lighting. 

It  is  worth  while  to  note  that  the  new  metal 
filament  incandescents  may  modify  these  conclu- 
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sions.  They  will  not  change  the  rates  of  demand 
to  sales,  but  they  may  make  gas  so  comparatively 
expensive  as  to  put  it  out  of  competition  either 
partially  or  altogether. 

In  a  paper  with  a  similar  title,  J.  T.  Kermode 
stated  that  many  manufacturing  concerns  are 
vacating  their  old  premises  to  enter  buildings  of 
more  modern  construction,  with  saw-tooth  roofs 
and  windows  on  practically  four  sides,  which  is 
evidence  that  better  lighted  workrooms  arc  essen- 
tial and  that  the  demand  for  a  higher  standard 
of  artificial  illumination  i$  rapidly  increasing. 

The  short-hour  use  and  usually  heavy  demand 
on  the  station  peak  has  brought  about  a  condition 
where  there  is  some  question  as  to  the  advisa- 
bility of  factory  lighting  from  a  supply  company's 
standpoint ;  it  is,  however,  very  important  when 
combined  with  the  supply  of  electricity  for  mo- 
tors. In  conjunction  with  this  latter  business 
considerable  work  has  been  done  in  Geveland, 
where  it  has  been  the  policy  to  make  surveys, 
plans,  specifications  and  to  obtain  bids  for  this 
class  of  wiring  with  special  reference  to  the  best 
and  most  economical  method  of  illumination  for 
the  various  kinds  of  work  in  different  processes 
of  manufacture. 

The  average  factory  requires  artificial  ligjit 
during  10  to  20  per  cent  of  the  working  hours, 
not  including  overtime  or  night  shifts;  therefore, 
the  illumination  should  be  sufficient  and  the  lamps 
so  arranged  that  the  quality  and  quantity  of  work 
accomplished  during  these  hours  can  be  as  well 
and  economically  done  as  that  which  is  performed 
by  daylight 

The  amount  of  light  required  varies,  first,  with 
the  size  of  room,  relative  position  of  machine:, 
and  the  general  shop  conditions,  and,  second,  with 
the  character  of  work  to  be  done.  The  arrange- 
ment that  will  effectively  light  a  clothing  factory 
cannot  be  eflSciently  applied  to  industrial  plants, 
where  the  atmosphere  is  filled  with  smoke  and 
dust. 

Experience  has  taught  that  no  general  rule  can 
be  laid  down  to  govern  the  many  different  situa- 
tions that  present  themselves,  but  each  factory 
must  be  studied  separately  to  determine  the 
amount  of  light,  style  of  illuminant  and  the 
method  of  its  installation,  to  give  the  best  results. 

For  instance,  large  units  cannot  be  successfully 
operated  in  roundhouses  or  car  shops.  The  prin- 
cipal parts  of  locomotives  that  need  special  at- 
tention are  so  located,  that,  to  be  of  value,  the 
source  of  light  must  be  reflected  from  each  side 
of  the  engine.  Five  loo-watt  Gem  lamps,  spaced 
15  ft.  apart,  at  an  elevati'on  of  7  fh,  will  light  in 
a  very  satisfactory  manner  one  side  of  two  en- 
gines. Oil  torches  so  commonly  used  in  cabs, 
boiler  and  floor  pits,  can  be  conveniently  done 
away  with  by  the  use  of  portable  incandescent 
lamps 

In  foundries,  forges,  steel  mills,  structural  iron 
works  and  boiler  shops,  where  the  walls  are  dark 
and  the  work  does  not  require  concentrated  light, 
a  lamp  is  needed  that  will  give  good  general  il- 
lumination Enclosed  arc  lamps,  giving  a  white 
light,  combined  with  shadows,  are  undesirable  for 
this  class  of  work,  as  the  dark  walls  and  dense 
atmosphere  absorb  a  large  percentage  of  their 
penetrating  powers 

The  color  and  brilliancy  of  lig^ht  produced  by 
the  flaming  arc  has  attracted  the  attention  of 
.many  manufacturing  concerns,  and,  notwithstand- 
ing the  cost  of  lamps  and  carbons,  they  are  being 
extensively  used  to  light  large  areas 

In  a  large  mill  operating  steel  presses,  16  en- 
closed arcs  were  installed.  On  account  of  the 
dense  atmosphere  these  lamps  were  hung  below 
the  tops  of  the  presses,  resulting  in  heavy  shad- 
ows being  cast  around  each  machine.  The  16  en- 
closed arcs  were  recently  substituted  by  six  flam- 
mg  arcs.  With  slight  changes  in  the  wiring  these 
atcs  were  placed  22  ft.  from  the  floor,  resulting 
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•a  the  entire  shop  being  flooded  with  a  wami, 
bright  light. 

The  use  of  flaming  arcs  reduced  the  connected 
load,  and  averaging  two  hours  use  a  day,  these 
lamps  would  save  234  kw-hours  per  month,  which 
at  the  usual  prevailing  rate  for  energy  woulii 
more  than  compensate  for  the  cost  of  carbuns, 
without  considering  the  increased  amount  of  il- 
lumination. 

It  is  generally  conceded  that  the  best  uniform 
illumination  can  be  obtained  by  distributing  small 
imits  over  the  space  to  be  lighted,  but  this  is  not 
always  practical,  for  one  must  consider  the  build- 
ing construction,  and  purpose  for  which  the  space 
is  to  be  used. 

The  use  of  higher  candle-power  arc  lamps  for 
factor}-  lighting  is  rapidly  increasing  and  the  ad- 
vantage that  can  be  obtained  by  their  use  and 
efficiency  must  be  recognized.  The  efficiency  with 
which  the  light  is  produced  and  utilized,  are  two 
important  factors,  with  which  a  supply  company 
is  intimately  concerned. 

In  machine  shops  it  is  common  practice,  to- 
gether with  large  units  for  general  illumination. 
to  furnish  each  workman  with  a  single  incandes- 
cent lamp,  which  when  new,  and  at  average  height 
from  his  work,  usually  gives  a  fair  amount  (m 
light.  Oil  and  dust  soon  reduces  the  illumination 
one-half. 

But  it  is  not  expected  that  the  amount  of  work 
should  reduce  in  the  same  proportion.    Some  r  :> 
sons  why  this  practice  has  become  so   popular 
are: 

First.  That  up  to  a  few  years  ago  the  majority 
of  industrial  shops  were  equipped  with  generating 
apparatus,  but  the  cost  of  electric  lighting  was 
charged  against  the  operation  of  the  shop,  and 
not  against  the  cost  of  electricity,  as  it  should 
have  been. 

Invariably,  I  have  found,  that  where  light  is  ob- 
tained in  this  manner,  the  generators,  feeders  and 
branch  circuits  are  heavily  loaded  with  inefficient 
apparatus  and  there  is  no  incentive  to  economize. 

Second.  Wherever  a  large  installation  is  neces- 
sary, the  manufacturer  usually  employs  a  man  to 
look  after  the  operation,  repairs  and  additions  to 
the  electrical  equipment. 

These  men,  as  a  rule,  are  not  familiar  with  the 
improvements  that  are  continually  being  made  on 
the  various  devices  that  go  to  make  up  a  modern 
electric  installation.  Consequently,  inefficient  light 
fadlities  are  unintelligently  installed. 

Third.  Employees  have  been  educated  to  be- 
lieve their  work  cannot  be  successfully  performed 
unless  each  individual  is  furnished  with  an  incan- 
descent lamp,  and  realizing  the  flexibility  of  elec- 
tricity, it  seems  comparatively  easy  for  one  to 
convince  the  foreman  that  an  additional  lamp 
should  be  added  here  or  there,  resulting  in  an 
over-lamped  room  for  the  number  of  machines 
operated  and  also  in  a  poorly  lighted  room  at  an 
excessive  cost. 

la  machine  shops  where  lathes,  drill  presses, 
planing  machines,  milling  machines,  screw  ma- 
chines, punches,  etc.,  are  used  good  general  il- 
lumination of  uniform  intensity  is  required. 
Nemst  or  Gem  lamps  are  well  adapted  for  this 
class  of  lighting. 

The  size  and  number  of  lamps  to  be  used  de- 
pends upon  the  size  of  the  room,  height  of  ceil- 
ing, color  of  walls,  location  of  machines,  belts 
and  shafting.  In  estimating  the  size  and  number 
of  units  it  might  be  of  service  to  consider  50 
watts  per  operator,  or  machine,-  as  an  average 
amount  for  all  ordinary  machine  work  and  gen- 
eral illumination.  For  special  machines  or  work 
needing  bright  light,  individual  incandescent 
lamps  with  reflectors  should  be  used.  Machines 
that  are  automatic  in  their  operation  are  many 
times  provided  with  unnecessary  individual  lamps. 
Appreciating  that  these  machines  do  need  good 
light  for  changing  their  adjustment,  the  use  of 
portable  lamps  that  can  be  connected  to  recep- 
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tacles  near  each  machine  will,  if  intelligently 
used,  save  energy. 

The  general  evenness  of  illumination  with  the 
absence  of  glare,  together  with  the  easy  shadows 
'and  searching  quality  of  the  light  produced  by 
mercury-vapor  lamps  makes  them  especially 
adaptable  for  factory  lighting  by  direct  current. 
Unfortunately  the  alternating-current  lamp  up 
to  the  present  time  has  not  been  successful,  d-ie 
to  its  inability  to  readily  start. 

Manufacturers  of  clothing  require  an  even, 
shadowless,  well  diffused  light  of  considerable 
brilliancy.  Nernst  lamps  with  prismatic  reflectcvrs 
can  be  utilized  for  this  purpose  with  a  compara- 
tively low  consumption  per  operator. 

The  difficulties  that  exist  in  factory  lighting 
are  familiar  to  all  men  engaged  in  the  sale  of 
electricity  and  it  should  be  the  dutv  of  eich 
central  station  to  educate  it.-s  men  to  successfully 
overcome  these  conditions  by  encouraging  the 
use  of  lamps,  shsdes  and  rtflectors  tnat  have 
been  produced  for  scientifically  converting  wasted 
energy    into   useful   light.     Recent   discoveries   in 
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the  production  of  electric  lighting  are  of  revo- 
lutionary nature,  the  same  principles  which  have 
been  utilized  in  the  cheapening  of  gas  light,  that 
is,  the  use  of  the  peculiar  properties  of  rare 
earth  and  metals,  have  been  appropriated  by  the 
electrical  interest  and  the  recent  developments 
indicate  the  efficiency  of  electric  lamps  will  be 
doubled  in  the  near  future. 

Recently  I  have  read  an  article  in  which  a  sup- 
ply company  recommends  the  use  of  gas  for  fac- 
tory lighting  that  they  might  be  successful  in 
retaining  power  business. 

Is  there  a  more  exaggerated  case  of  false 
economy  than  that  of  requiring  people  to  work 
by  poor  illumination?!  In  comparison  with  the 
cost  of  labor,  the  cost  of  lighting  is  trifling.  Take, 
as  an  illustration,  the  case  of  a  skilled  workman 
receiving  $3  or  $4  a  day  (say,  an  average  of  30 
cents  an  hour  or  ^  cent  a  minute),  figure  the 
cost  of  a  l6-cp  lamp  burning  10  hours,  and  see 
how  many  minutes  of  the  man's  time  it  requires 
to  pay  for  the  light.  Yet  there  are  thousands  of 
skilled  mechanics  handicapped  with  insufficient 
and  ill-directed  light. 


A  6oo,ooo-gal.  reinforced  concrete  reservoir, 
80  ft.  in  diameter  and  15  ft.  deep,  of  attractive 
appearance,  has  been  constructed  for  the  New 
York,  New  Haven  &  Hartford  R.  R.,  at  Cos  Cob, 
Conn.,  in  connection  with  the  power  plant  de 
scribed  in  The  Engineering  Record  of  Aug.  17, 
1907.  The  reservoir  is  founded  on  solid  rock 
and  is  without  any  surrounding  fill,  thus  mak- 
ing some  exterior  embelishnient  very  desirable. 
Accordingly  the  wall  was  designed  with  a  cor- 
nice and  a  slightly  projecting  base  and  the  flat 
belt  between  was  relieved  with  a  series  of  arched 
indented  panels,  forty  in  number,  giving  somewhat 
the  effect  of  an  arcade.  The  general  appearance 
of  the  exterior  of  the  tank  is  shown  in  an  accom- 
panying  illustration. 

The  concrete  wall  has  the  form  and  dimen- 
sions shown  in  an  accompanying  sketch  and  has 
a  4-in.  lining  of  brick  laid  up  in  cement  mortar 
to  protect  the  waterproofing  coat.  It  is  rein- 
forced circumferentially  with  steel  cable,  vary- 
ing in  diameter  from  V/i  in.  at  the  base  to  J^-in. 
at  the  top,  forming  a  continuous  spiral  with 
l2-ft.  splices  made  with  sixteen  Crosby  clips 
where  the  ends  of  two  sizes  of  cable  are  joined. 
The  pitch  of  the  spiral  varies  somewhat,  as  in- 
dicated on  the  drawing,  but  is  in  general  about 
I  ft.  Inside  the  cable  spiral  is  a  continuous 
sheet  of  3xi2-in.  mesh  Clinton  wire  fabric, 
placed  in  vertical  strips  which  extend  6  ft.  into 
the  floor  foundation. 

The  inlet  and  outlet  pipes  are  10  and  12  in. 
in  diameter,  respectively,  and  enter  through  the 
floor  of  the  tank  near  the  east  wall.  Water- 
tight connections  were  secured  where  the  pipes 
passed  through  the  waterproofing  by  clamping 
a  sheet  of  lead  between  ;two  flanged  iscrew 
sleeves,  as  shown  in  an  accompanying  sketch. 
Just  outside  the  tank  wall  the  two  pipes  enter 
a  concrete  valve  chamber,  55<)Xil%  ft.,  in  the 
top  of  which  is  a  30-in.  manhole.  A  3-in.  steam 
pipe  leading  from  the  power  house  through  the 
valve  chamber  into  the  tank  and  half-way  across 
the  floor,  with  a  perforated  upturned  end,  is 
provided  for  keeping  the  water  above  the  freez- 
ing point   in   cold   weather. 

The  natural  surface  of  the  granite  outcrop  on 
which  the  tank  is  built  sloped  considerably  to 
the  north.  To  make  a  level  foundation  the  rock 
on  the  south  side  was  blasted  out  and  trans- 
ferred to  the  north  side,  the  rock  fill  being  thor- 
oughly compacted  and  grouted  with  cement  and 
sand  mortar  until  it  was  a  practically  solid 
mass. 

The  wooden  form  for  the  exterior  surface  was 
built  complete  from  the  foundation  to  the  cop- 
ing and  around  the  entire  circumference  of  the 
tank.  Screw  hooks  were  then  driven  into  the 
inner  surface  of  this  form,  properly  spaced  to  sup- 
port the  cable  spiral.  The  cables  were  then 
hung  on  the  hooks,  the  proper  spacing  between 
these  points  of  support  being  maintained  by 
wire  ties,  and  upon  the  cables  was  wired  Clin- 
ton electrically  welded  wire  fabric  in  vertical 
strips  as  indicated  on  the  drawings.  The  in- 
terior of  this  form,  with  the  cables  hanging  on 
the  hooks  before  the  wire  ties  or  wire  fabric 
were  attached,  is  s.hown  in  an  accompanying  il- 
lustration. The  vertical  supports  for  the  inner 
forms  were  erected  after  all  the  reinforcement 
was  placed  and  were  wired  to  the  outer  forms 
at  the  proper  distance.  The  concrete  was  pre- 
pared in  a  mixer  placed  just  outside  the  tank, 
and  delivered  to  place  in  i-yd.  skips  by  a  guyed 
derrick  placed  in  the  center  of  the  tank  and 
operated  by  a  hoisting  engine  which  was  out- 
side the  enclosed  area.  The  derrick  cables  were 
run  through  the  wall,  the  holes  being  filled  after 
the   forms  were  removed      The  inner   form  was 
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built  up  a  few  feet  at  a  time  as  it  was  filled 
with  concrete,  which  was  placed  very  carefully 
to  insure  the  filling  in  of  all  spaces  between 
the  cables,  wire  fabric  and  forms. 

About  ten  days  after  the  filling  of  the  wall 
forms  had  been  completed  the  forms  were  re- 
moved and  the  derrick  was  taken  out  of  the 
tank.  The  floor  was  then  concreted  to  an  even 
surface  and  a  4-ply  waterproofing  coat  of  Hy- 
drex  felt  was  applied  to  the  inner  surface  of  the 
wall  in  vertical  strips  and  to  the  tank  floor. 
Hydrex  compound  was  used  to  cement  the  layers 
of  felt  together. 

A  '4-in.  protective  covering  of  concrete  was 
laid  over  the  floor  of  the  reservoir  on  the 
waterproofing  coat  and  extending  a  little  way 
up  the  side  to  give  a  footing  for  the  4-in.  brick 
wall  lining.  The  bricks  were  laid  with  cement 
mortar  with  a  solid  backing  of  mortar  between 
brick  and   waterproofing. 

The  reservoir  was  designed  and  built  by 
Messrs.  Westinghouse,  Church,  Kerr  &  Co.,  of 
New  York,  engineers  and  constructors  of  the 
power  house. 
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PoHr»mP'r   "■"'"'    tf'"'*,  "'«    Association    of    American 
i-ortland  Cement  Manufacturers  by  Mr.  J.   B.   Porter,  of 
the    Light  and   Power   Department   of  the  General 
Electric    Company. 


The  applications  of  cement  have  been  so  enor- 
mously increased  in  the  last  two  years  as  to  al- 
most justify  the  name  for  the  present  period  as 
the  cemenf  age.  This  increased  demand  and 
the  high  prices  which  have  been  maintained  have 
created  a  large  number  of  new  companies,  and 
have  stimulated  the  remodeling  of  old  plants  to 
increase  their  output.  It  is  predicted  that  the 
total  output  of  cement  for  1907  will  equal,  if 
not  exceed,  60,000,000  bbl.;  yet  this  supply,  it  is 
claimed,  will   fall  far  short  of  the  demands. 


Electrical    Equipment  for  Suburban  Lines. 


Electrical  equipment  for  the  suburban  lines 
in  Oakland  and  vicinity  belonging  to  the  South- 
ern Pacific  was  ordered  recently.  The  service 
given    is    distinctly   of   a    suburban    rapid    transit 
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has  either  increased  the  output,  simplified  the 
process  of  manufacture,  improved  the  economy, 
or  made  easy  the  superintendence  of  the  plant 
Many  Western  cement  plants  are  already  driven 
throughout  by  electricity,  and  yet  in  the  East, 
the  cement  manufacturers  use  the  electric  drive 
only  where  the  mechanical  drive  is  impractica- 
ble. 

The  cement  industry  opens  a  large  field  for 
the  application  of  electricity.  The  simplicity  of 
the  manufacture  of  cement  permits  a  division 
into  different  departments  in  such  a  manner  that 
each  department  can  be  regarded  as  a  unit,  hav- 
ing its  local  manager  who  is  held  responsible 
for  its  satisfactory  operation.  With  the  electric 
installation,  a  ready  record  can  be  kept  of  the 
power  consumed  in  each  department,  and  the 
superintendent  can  easily  locate  the  department 
responsible  for  any  decrease  in  output  for  each 
day.  A  record  of  the  power  consumed  in  each 
department  shows  at  a  glance  whether  the  con- 
sumption is  above  or  below  normal,  and  any 
deviation  should  require  a  satisfactory  explana- 
tion or  should  indicate  that  the  machines  are  not 
operating  satisfactorily. 

The  profits  in  the  cement  industry  demand 
the  continuous  operation  of  each  machine  at  its 
full  load;  to  obtain  this,  it  is  necessary  to  have 
'flexibility  in  the  power  applied,  and  electricity 
permits  of  greater  flexibility  than  any  other 
mode  of  operation. 


Inside  of  Reservoir  Forms  with  Cables  in  Place. 


The  600,000-Gallon    Reservoir  at  Cos  Cob  Power   Plant. 


character.  The  commuter  traffic  is  confined 
largely  within  a  radius  of  about  seven  miles,  and 
the  different  roads  conducting  this  service  con- 
verge at  Alameda  Mole  where  they  connect  with 
ferryboats  to  San  Francisco.  The  stations  on  the 
suburban  lines  average  four-tenths  of  a  mile 
apart,  and  the  system  as  a  whole  is  said  to  do  a 
larger  suburban  business  in  number  of  passen- 
gers carried  than  any  other  in  the  country,  the 
Illinois  Central  suburban  lines  out  of  Chicago 
alone  excepted.  The  electrical  equipment  now 
decided  upon  will  consist  of  multiple  unit  trains 
with  from  three  to  twelve  cars  per  train,  made  up 
in  the  usual  combination  of  motor  and  trail  cars. 
The  cars  seat  80  passengers  each.  Eighty  motor 
cars  have  been  ordered  and  each  will  be  equipped 
with  four  General  Electric  l25-h,p.  motors.  Di- 
rect current  will  be  employed  and  overhead  cate- 
nary construction  will  be  installed.  The  power 
station  will  be  equipped  with  two  5,000-kw.,  25- 
cycle,  13,200-volt,  three-phase  units,  the  contract 
for  which  has  been  awarded  the  Westinghouse 
Machine  Co.  Parker  boilers  have  been  ordered 
for  the  plant  and  Worthington  condensers  and 
auxiliaries. 


The  object  of  this  paper  is  to  point  out  some 
of  the  special  advantages  of  the  electric  drive  in 
the  manufacture  of  cement,  both  in  economy  and 
flexibility.  From  the  economical  standpoint  the 
savings  of  one  cent  per  barrel  on  a  i,ooo-bbl. 
plant  would  justify  a  first  cost  of  over  $50,000. 
Economy  in  the  manufacture  of  cement  is  so 
closely  connected  with  flexibility  that  it  seems 
almost  one  and  the  same  thing.  Economy  to 
cement  manufacturers  means  continuous  opera- 
tion, and  continuous  operation  is  contingent  on 
flexibility. 

There  are  few  jf  any  plants  which  are  not 
making  good  profits  under  the  present  condition 
of  prices;  yet  there  are  any  number  of  plants 
which  are  producing  cement  at  a  high  cost  cff 
manufacture  because  of  the  inefficient  layout  of 
their  plants  and  the  uneconomical  transmission 
of  their  power.  i 

The  cement  industry  has  been  very  conserva- 
tive in  the  adoption  of  electricity  for  the  trans- 
mission of  power;  yet  in  most  other  lines  of 
manufacture,  mechanical  transmission  has  been 
superseded  by  electricity  even  at  great  expense, 
and  the  results  have  proved  that  the  electric  drive 


The  installation  in  the  power  house  of  two  or 
three  generators  injures  a  constant  source  of 
power  for  each  and  all  departments.  The 
switchboard,  if  properly  subdivided  and  arranged 
with  one  feeder  panel  for  each  department,  each 
panel  equipped  with  indicating  ammeter  or  re- 
cording wattmeter,  furnishes  a  constant  indica- 
tion of  the  power  consumed  by  each  department, 
and  a  record  of  these  readings  gives  a  ready 
reference  to  the  operation  of  each  department. 
Each  department  may  be  operated  by  one  or  more 
motors ;  if  more  than  one  motor  'is  used,  the 
group  drive  should  be  made  as  flexible  as  possi- 
ble so  that  part  of  the  load,  if  necessary,  can  be 
thrown  from  one  motor  to  the  other,  or  the 
groups  entirely  separated  from  the  others  so  that 
part  of  the  department  will  always  be  in  opera- 
tion. 

The  output  of  a  plant  is  based  on  the  output 
of  each  kiln  and  the  number  of  kilns  installed ;. 
this  department  is  the  very  heart  of  the  industry 
and  the  successful  manufacturer  should  provide 
every  means  known  to  keep  his  kilns  running 
and  crowd  them  to  the  limit  of  complete  calcina- 
tion. 
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To  accomplish  this  there  are  three  different 
methods  of  control,  variation  of  the  speed  of 
the  kiln,  variatioa  of  the  feed  of  raw  material, 
and  variation  of  the  coal  feed  for  combustion. 

All  these  variations  should  be  under  the  hand 
of  the  operator  at  the  point  where  he  can 
watch  the  calcination  and  change  any  or  all  of 
these  to  accomplish  the  most  satisfactorj'  re- 
sults; here  the  application  of  the  electric  motor 
should  play  an  important  part 

Where  it  is  necessary  to  use  a  number  of 
crushers  arranged  in  groups,  the  most  flexible 
arrangement  would  be  to  select  a  motor  of  about 
150  to  JOG  h.p.  and  drive  from  a  line  shaft,  each 
pulley  on  the  shaft  to  be  equipped  with  a  friction 
clutch.  If  the  number  of  crushers  requires  more 
than  one  motor,  put  in  another  line  shaft  so  ar- 
ranged that  it  can  be  connected  to  the  first  line 
shaft  by  means  of  a  friction  clutch.  Should  it 
t)e  necessary  to  add  more  groups,  this  can  be 
easily  accomplished  by  placing  the  crushers 
either  in  parallel  or  series,  whichever  arrange- 
ment will  enable  the  feeding  and  taking  away  of 
the  material  to  be  more  concentrated. 

The  power  house,  if  properly  designed,  should 
permit  the  shortest  steam  (transmission  from 
boilers  to  engines,  and  the  building  should  be  so 
constructed  that  if  it  becomes  necessary  to  in- 
crease the  number  of  units  beyond  the  capacity 
of  the  building,  the  end  of  the  latter  can  be  taken 
out  and  an  extension  made  for  both  boiler  and 
engine  rooms  without  interfering  with  the  con- 
tinuous operation  of  the  plant 

Electricity  permits  the  grouping  of  the  build- 
ings for  each  department  in  the  most  convenient 
sequence  without  being  obliged  to  take  into  con- 
sideration the  source  of  power,  and  also  per- 
mits the  shortest  transmission  of  the  manufac- 
tured material  from  one  department  to  the  next. 
If  possible,  the  building  for  each  department 
should  be  constructed  similar  to  the  arrange- 
ment of  the  power  house  so  that  extensions  may 
be  added. 

Up  to  the  present  date  it  has  been  almost  im- 
possible to  obtain  satisfactory  tests  even  on 
motor-driven  machines  in  cement  plants,  as  the 
power  required  to  start  some  of  the  machines 
is  so  great  and  changes  so  quickly  that  it  is  hard 
to  take  a  reading;  and  the  r^jnning  power  is  so 
small  in  comparison  that  manufacturers  have 
been  compelled  lo  use  motors  of  large  horse- 
power ratings  in  order  to  be  on  the  safe  side. 
There  is  now  on  the  market  a  curve-drawing 
meter  which  automatically  records  the  power  con- 
sumed, and  it  is  to  be  hoped  that  tests  with  it 
will  put  the  consumer  in  a  better  position  to 
specify  motors  nearer  the  running  horse-power 
of  the  machine  than  they  are  at  present 

For  best  results,  motors,  both  direct  and  al- 
ternating current  motors,  should  be  run  as  near 
their  most  economical  point  as  possible,  which 
naturally  is  full-load  rating.  It  is  not  always 
possible  to  take  these  points  into  consideration, 
as  the  limiting  feature  is  the  starting  torque, 
which  is  generally  from  two  to  three  times 
greater  than  the  running  torque  required  for 
most, cement  machines,  yet  with  these  curves,  it 
will  probably  not  be  necessary  to  install  a  150-h.p. 
motor  to  opfrate  a  continuous  load  of  6s-h.p.  as 
many  of  the  plants  are  doing  to-day. 

The  belt  drive  is  generally  considered  the  most 
satisfactory  for  transmitting  power  from  the 
motors  to  the  machines.  It  often  happens  that 
crushers  get  clogged  and  it  is  practically  impos- 
sible to  furnish  sufficient  power  to  start  them 
again  without  cleaning  them  out.  The  belt  drive 
relieves  the  motor  from  the  enormous  shock  con- 
sequent on  the  stoppage  of  the  machine  and  the 
belt  would  probably  slip  before  the  circuit- 
breaker  could  act,  giving  a  double  protection 
and  also  giving  a  protection  to  the  cement  ma- 
chines that  it  is  impossible  to  obtain  from  a  me- 


chanical drive,  as  there  is  no  flexible  arrange- 
ment that  would  automatically  shut  down  the 
machine,  mechanically  driven,  when  excessively 
overloaded.  The  belt  drive  also  relieves  the 
motors  from  the  consequent  jar  of  heavy  start- 
ing loads.  At  one  cement  plant  where  a  crusher 
was  driven  automatically,  a  large-size  shaft  was 
twisted  off  by  the  clogging  of  the  crusher  with 
a  sledge-hammer  head.  It  is  almost  improba- 
ble that  such  an  accident  could  have  happened 
had  this  crusher  been  driven  by  a  motor  with 
an  automatic  circuit-breaker. 

Until  recently,  it  has  been  the  practice  to  equip 
manufacturing  plants  with  220-volt  direct  cur- 
rent, chiefly  on  account  of  the  great  advance 
that  has  been  made  in  that  line  of  apparatus  and 
especially  where  variable-speed  motors  were 
needed  for  certain  machine  tools  where  the  re- 
quirements are  such  that  the  direct  '  current 
motor  is  more  advantageous. 

The  alternating  current  has  many  special  ad- 
vantages in  the  equipment  of  cement  mills.  The 
motors  that  are  exposed  to  the  cement  dust  are 
so  simple  in  their  construction  that  they  do  not 
need  protection  except  dust  guards  for  the  bear- 
ings. The  spare  parts  are  so  few  as  almost  to 
be  left  out  of  consideration.  The  wiring  and  au- 
tomatic protecting  devices  are  enclosed  in  such  a 
manner  as  to  eliminate  any  sparking  and  conse- 
quent fire  risk,  and  the  motors  are  rugged  and 
better  suited  to  heavy  overloads. 

The  alternating  current  permits  the  transmis- 
sion of  power  at  a  higher  voltage  than  is  advisa- 
ble with  direct  current,  which  will  greatly  reduce 
the  cost  of  installation.  It  was  estimated  in  one 
plant  of  several  thousand  horse-power  capacity 
that  the  use  of  600  volts  instead  of  480  volts 
showed  a  saving  of  over  $8,000  on  the  installa- 
tion alone. 

For  ruggedness,  simplicity  and  continuity  of 
operation,  the  turbine-driven  generator  has  no 
equal.  This  point  is  well  illustrated  by  the  fol- 
lowing quotation  from  a  letter  of  one  of  your 
members  operating  a  cement  mill  in  the  West: 
"The  8oo-k.w.  turbine  now  in  operation  is  giv- 
ing splendid  satisfaction  and  there  is  no  ques- 
tion in  my  mind  but  that  this  type  of  power 
equipment  is  far  and  away  the  best  for  cement 
mill  practice.  We  have  had  absolutely  no  diffi- 
culty of  any  kind  or  description  in  starting  or 
operating  this  machine,  and,  from  our  experience 
so  far,  we  are  inclined  to  think  that  when  once 
properly  adjusted,  the  turbine  will  practically 
run  without  mechanical  attention  indefinitely." 
This  letter  refers  to  an  alternating-current  tur- 
bine-driven generator  and  was  written  entirely 
unsolicited.  It  was  a  comment  on  the  turbine, 
while  the  letter  was  begging  the  manufacturer 
to  improve  their  promise  of  shipment  on  a  new 
turbine  of  larger  capacity. 

With  the  mechanical  drive  properly  subdivided, 
dependence  must  be  placed  on  one  engine  for  one 
or  more  departments.  Electricity  gives  two  or 
three  prime  movers  from  which  to  draw  power. 

If  one  line  shaft  distributes  the  power  in  any 
one  department  and  it  generally  furnishes  power 
to  more  than  one  department,  any  accident  to 
that  shaft  might  tie  up  the  whole  production  of 
the  mill.  With  electric  distrijAution  properly 
subdivided,  it  would  practically  be  impassible  to 
so  cripple  the  plant. 

A  line  shaft  has  to  be  installed  not  only  of 
.sufficient  capacity  for  the  total  maximum  load 
but  with  a  big  margin  of  safety,  and  this  entire 
mechanical  drive  has  to  be  run  continuously 
whether  one  or  all  the  cement  machines  are  in 
operation.  With  the  electric  installation,  the 
power  is  drawn  only  for  the  machines  in  opera- 
tion and  the  efficiency  of  the  plant  is  practically 
maintained. 

Even  if  the  kilns  were  driven  by  a  separate 
engine  and  an  independent  shaft,   any  tie-up  of 


either  of  these  means  of  power  distribution  would 
shut  down  and  seriously  cripple  the  day's  produc- 
tion. A  delay  of  one  hour  on  ten  kilns  would 
mean  over  $150  wiped  out  .of  the  profits  for  the 
day,  and  it  is  seldom,  if  ever,  the  repairs  can  be 
made  in  one  single  hour  with  the  facilities  at 
hand.  The  electric  drive  in  this  department 
would  save  many  hours  of  anxiety.  Mechanical 
transmission  cannot  give  you  the  flexibility  or 
the  output  you  can  obtain  from  the  electric 
drive. 

Engineers  ask  how  the  electric  can  be  as  cheap 
or  as  economical  as  the  mechanical  drive.  The 
dynamic  power  of  the  engine  has  to  be  coiwerted 
to  electric  power  with  a  generator  and  back 
again  with  a  motor.  That  is  perfectly  true,  but 
the  commercial  operation  of  a  plant  is  a  practi- 
cal operation.  With  the  mechanical  drive,  the 
plant  is  started  and  everything  made  to  run 
smoothly,  the  load  is  thrown  on  and  a  lot  of 
money  and  time  spent  to  make  tests  on  engines 
to  ascertain  the  efficiency,  which  makes  a  fine 
showing.  Take  the  same  plant  after  a  year's  run 
and  find  what  an  enormous  increase  is  demanded 
to  accomplish  the  same  result.  It  has  been  neces- 
sary to  patch  up  here  and  there  and  to  do  it  in 
the  shortest  possible  time,  for  the  plant  must 
run,  and  instead  of  twenty  or  thirty  per  cent, 
loss  in  the  mechanical  transmission,  this  figure 
will  be  found  enormously  increased,  although 
there  is  practically  no  means  of  knowing  this 
except  from  the  coal  pile  or  more  tests. 

The  electric  transmission  depreciates  with  far 
less  rapidity  than  the  mechanical,  and  any  change 
or  patchwork  in  the  plant  changes  only  a  small 
percentage  of  the  gross  output  of  the  power 
station.  The  instruments  showing  the  power 
consumed  are  always  visible  and  any  increase  in 
the  demand  for  power  is  shown  immediately;  this 
fact  alone  would  justify  the  electric  drive  where 
it  is  so  important  to  operate  continuously  and 
to  anticipate  and   to   avert  any  trouble. 

It  is  practically  impossible  for  an  electrical 
engineer  to  make  satisfactory  recommendations 
of  electrical  apparatus  in  a  cement  plant  or  any 
other  kind  of  manufacturing  plant  without  being 
perfectly  familiar  witli.  the  conditions  .  under 
which  the  electric  motor  is  to  operate.  This  re- 
quires the  hearty  co-operation  of  the  superin- 
tendent of  the  plant  with  the  electrical  engineer. 

The  kf.en  competition  of  the  present  period 
demands  the  highest  quality,  together  with  the 
greatest  output  of  material  with  the  least  possi- 
ble cost  To  be  in  a  position  to  stand  this  com- 
petition, it  is  necessary  for  all  manufacturers  to 
use  every  means  possible  to  bring  their  plants 
up  to  the  highest  points  of  economy  and  effi- 
ciency. It  requires  a  man  of  strong  character  to 
seize  the  proper  opportunity  (which  is  generally 
dull  times)  to  make  these  changes  in  his  plant, 
in  anticipation  of  the  increased  demand  which 
will  result  from  an  inactive  period. 

A  card  index  should  be  made  of  all  genera- 
tors and  motors  installed,  and  a  record  of  any 
repairs  or  tests  should  be  kept  on  these  cards, 
the  dates  always  being  specified.  The  meters  on 
the  switchboard  should  be  read  at  stated  inter- 
vals during  the  day  and  night,  and  a  regular 
record  made  and  filed  away  for  reference.  These 
records  will  appeal  to  engineers,  superintendents, 
managers  and  boards  of  directors;  and  such  a 
file  of  records,  if  intelligently  used,  will  put  the 
cement  industry  on  a  scientific  and  economical 
basis  heretofore  unknown. 


Boston  Street  Cleaning  has  been  investigated 
for  a  citizens'  committee  of  that  city  by  Mr.  R. 
T.  Fox,  whose  work  in  Chicago  was  described  in 
this  journal  on  May  25,  1907.  He  found  that 
the  men  he  watched  loafed  a  quarter  of  the  time 
and  cost  of  keeping  horses  was  about  twice  that 
paid  by  business  firms. 


September  21,  1907. 

The  Hydro-Electric    Plant    of   the    McCall 
Ferry  Power  Co. 

There  is  now  under  construction  at  McCall 
Ferry,  Pa.,  a  hydro-electric  plant  having  many 
unusual  features  in  both  design  and  methods  of 
construction.  It  is  on  the  Susquehanna  River 
about  25  miles  from  Chesapeake  Bay.  The  pos- 
sibility of  obtaining  power  from  the  lower  Sus- 
quehanna has  been  realized  for  many  years,  but 
not  until  the  McCall  Ferry  Power  Co.  began  con- 
structing its  plant  were  any  definite  steps  taken 
to  profit  by  it.  The  originator  of  the  project 
now  being  .developed  was  Dr.  Gary  T.  Hutchin- 
son, who   retained  the  late  George  S.  Morrison, 
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Hydraulic  Conditions. — The  Susquehanna  River 
has  a  drainage  area  of  27,400  square  miles,  the 
larger  part  lying  in  Pennsylvania.  Its  watershed 
includes  the  steep  slopes  of  the  Allegheny  Moun- 
tains, which  cause  sudden  rises  of  rather  frequent 
occurrence.  The  river  occupies  a  deep  valley,  and 
for  125  miles  above  its  mouth  has  an  average 
slope  of  sYi  ft.  per  mile,  the  fall  at  McCall  Ferry 
being  8  ft.  per  mile.  The  conditions  on  which 
the  design  of  the  plant  is  based  have,  been  studied 
at  Harrisburg  since  1890  and  at  McCall  Ferry 
since  1902.  The  records  thus  obtained  show 
that  with  the  adopted  head  of  about  55  ft.  the 
flow  of  the  river  assisted  by  an  adequate  storage 
capacity  can  be  depended  upon  for  the  continu- 


Constructlon    Bridge   and   General   View  of  Site. 


671,000  cu.  ft  per  second;  the  record  of  the  high- 
est flood,  that  of  June,  1889,  corresponding  to 
an  average  runoff  on  the  drainage  area  of  about 
25  cu.  ft.  per  second  per  square  mile.  The  floods 
come  with  great  rapidity,  the  flow  in  the  river 
frequently  jumping  from  30,000  to  100,000  cu.  ft 
per  second  or  over.  The  necessity  of  providing 
carefully  for  these  conditions  is  further  empha- 
sized by  the  large  amount  of  ice  carried  to- 
ward the  end  of  the  winter,  much  of  it  in  Urgc^ 
thick  cakes. 

Dam. — The  plant  and  dam  are  built  at  a  point 
where  the  river  is  about  2,600  ft.  wide,  and  di- 
vided into  two  channels  by  Fry  Island.  The  eaat 
or  Lancaster  channel  is  about  900  ft  wide,  and 
the  west  or  York  channel  about  1,200  ft,  and  the 
island  about  500  ft.  The  stream  is  only  400  ft 
wide  a  short  distance  above  the  dam,  but  the 
depth  and  swiftness  of  the  current  forbade 
construction  there.  The  present  site  offers  a  ready 
means  of  handling  the  flow  during  construction 
by  reason  of  the  two  channels.  Above  and  below 
McCall  Ferry  the  river  is  dotted  with  small  it- 
lands  and  crossed  by  ledges,  on  one  of  which  the 
dam  rests.  The  water  a  short  distance  above  and 
below  it  is  very  deep.  Another  such  ledge  crosses 
the  river  at  Cully's  Falls,  and  a  channel  had  to 
be  cut  through  it  for  the  tailrace.  The  rock, 
though  hard,  is  considerably  eroded  and  fissured. 

On  account  of  the  floods,  the  dam  has  been  con- 
structed as  a  spillway  throughout  its  entire  length 
of  2,350  ft.  The  dam  extends  only  600  ft  acroM 
the  Lancaster  channel,  the  remainder  of  the 
channel  being  spanned  by  the  power  house.  Its 
crest  is  45  to  50  ft.  above  the  average  summer 
water  level.  The  section  has  been  calculated  for 
a  head  of  17^/^  ft,  above  the  crest  corresponding 
to  a  flow  of  304.7  cu.  ft.  per  second  per  linear  foot 


and  in  1902  established  gauging  stations  near  the 
site  of  the  plant  now  building  to  obtain  definite 
information  of  the  river  conditions.  Mr.  Mori- 
son  carried  his  work  so  far  as  to  determine  the 
site  for  the  station,  and  the  final  studies  and 
surveys   resulted   in  the   acceptance  of  this   site. 

The  situation  of  McCall  Ferry  is  exceptionally 
advantageous  for  a  large  power  plant,  being  in 
the  center  of  a  large  well-developed  manufactur- 
ing district  and  a  short  distance  from  tidewater. 
Within  a  radius  of  60  miles  are  Philadelphia,, 
Harrisburg  and  Chester,  Pa.,  Wilmington  and 
Etover,  Del.,  and  Baltimore,  Md.,  and  within  20 
miles  are  many  cities  with  populations  ranging 
from  a  few  thousand  to  50,000,  such  as  Lancaster, 
York  and  Columbia,  Pa.  The  head  of  Chesapeake 
Bay,  moreover,  within  30  miles  of  the  pbnt,  offers 
in  many  small  cities  desirable  factory  locations 
accessible  to  large  vessels.  The  present  use  of 
electric  current  for  lighting,  traction  and  manu- 
facturing within  a  radius  of  60  miles  of  McCall 
Ferry  is  great  and  the  constantly  increasing  de- 
mand insures  a  large  market  The  McCall  Ferry 
plant  which  is  now  making  contracts  to  supply 
power  in  this  territory  has  been  designed  for  a 
nominal  capacity  of  100,000  h.p.,  half  in  an  in- 
itial installation  and  the  remainder  developed 
by  additonal  units  as  needed.  The  total  cap- 
acity for  peak  loads  is  135,000  h.-p.  on  the  turbine 
shaft. 

Before  the  organization  of  the  McCall  Ferry 
Power  Co.  there  were  a  number  of  plants  pro- 
jected at  different  points  in  the  river  both  above 
and  below  McCall  Ferry,  which  had  secured 
water  rights,  and  options  on  land.  These  de- 
velopments were  smaller  than  the  station  now  be- 
ing built,  and  the  present  company,  having  bought 
the  rights  of  the  smaller  companies,  was  able 
to  consolidate  all  the  projects  into  two  large 
ones.  A  possible  site  for  another  plant  of  100,000 
h.-p.  exists  at  Conowingo,  Md.,  14  miles  below 
McCall  Ferry,  and  is  controlled  by  the  same 
company. 
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Map  Showing   Location  of   McCall    Ferry. 


ous  development  of  100,000  h.-p.  The  storage  will 
be  secured  by  a  lake  6  miles  long  and  4,000  ft. 
wide,  formed  by  the  dam.  The  discharge  neces- 
sary to  develop  the  normal  rating  of  the  plant 
on  a  12-hour  load  is  10,000  cu.  ft.  per  second, 
corresponding  to  an  average  run-off  on  the  catch- 
ment area  of  0.47  cu.  ft.  per  second  per  square 
mile,  the  drainage  area  above  McCall  Ferry  be- 
ing 26,766  sq.  miles.  The  discharge  at  peak 
load  will  be  27,000  cu.  ft.  per  second.  The  flood 
flow  considered  in  making  the  plans  was  about 


of  the  dam,  a  quantity  eqiuil  to  the  maximum  re- 
corded flow  of  the  river.  The  section  was  cal- 
culated on  the  assumption  that  the  weight  of 
the  masonry  was  135  lb.  per  cubic  foot  and  the 
weight  of  the  falling  water  over  the  dam,  and 
the  pressure  of  the  water  on  the  apron  were  neg- 
lected. The  base  of  the  dam  is  uniformly  65  ft. 
wide,  below  a  point  51  ft.  down  from  the  crest  of 
the  dam.  Where  the  dam  crosses  the  island,  the 
ledge  rises  to  within  41  ft  of  the  crest,  necessi- 
tating a  change  in  the  section,  which  was  made 
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by  retaining  for  the  lower  part  of  the  apron  the 
same  curve  as  was  used  elsewhere,  the  only  dif- 
ference in  the  two  actions  being  in  the  length 
of  this  lower  curve  of  the  apron.  The  front  face 
is  vertical. 

The  dam  is  1 13  :$  Portland  cement  concrete  with 
pudding  stones  up  to  i  cu.  yd.  in  size.  Atlas  and 
Giant  cement  are  used.  The  sand  is  coarse  and 
very  clean,  secured  from  a  bank  at  Charlestown, 
Md.  The  stone  is  a  very  hard  trap,  weighing 
igi  lb.  per  cubic  foot,  used  without  screening, 
and  contains  pieces  running  up  to  7  in.  in  length. 
The  pudding  stones  are  of  the  same  rock,  which 
is  obtained  at  a  quarry  operated  by  the  company 
at  Conow^ing^o,  Md.  These  stones,  forming  20  per 
cent,  of  the  total  yardage,  are  placed  not  closer 
together  than  8  in.  and  2  ft.  back  from  the  surface 
of  the  concrete.  The  amount  of  material  in  the 
dam  is  174,000  cu.  yd. 

Porvtr  House. — The  power  house  occupies  the 
eastern  part  of  the  east  or  Lancaster  channel,  and 
stands  at  an  angle  of  42  deg.  with  the  face  of 
the  main  dam.  In  front  of  it  is  a  forebay,  where 
the  racks  and  screens  are  located,  and  the  en- 
trances to  the  chutes  for  disposing  of  any  ice 
which  gets  into  the  enclosure.  The  conduits  lead- 
ing to  the  turbines  start  immediately  back  of  the 
inclined  racks.  They  are  built  entirely  of  con- 
crete, no  steel  being  used  either  for  reinforcing 
or  for  the  intakes  or  draft  tubes.  The  ten  tur- 
bines are  beneath  the  power  house  floor,  five  on 
each  side  of  the  two  exciters  in  the  center  of  the 
building.  South  of  the  power  house  is  the  trans- 
former house,  carried  by  arches  spanning  the 
draft  tube  outlets  in  the  tail  race. 

The  front  wall  of  the  forebay   is  carried  on 
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ice  that  may  get  by  the  e.xtcriur  ice  protection. 
One  of  these  chutes  6  ft.  square  is  located  be- 
tween the  two  e.xciters  at  the  center  of  the  power 
house,  and  the  other  measuring  8x10  ft.  at  the 
east  end  of  the  forebay. 

The  gates  closing  the  intake  conduits  are  16 
ft.  high  and  6  ft.  wide,  and  are  raised  and  low- 
ered by  the  large  traveling  crane  in  the  screen 
and  gate  "-ooni.  .\n  auxiliary  gate  also  lowered 
and  raised  by  the  crane  is  cut  into  the  main  gate, 
and  can  be  opened  so  as  to  equalize  the  pressure 
in  the  forebay  and  the  intake  conduits. 

The  intake  conduits  for  the  main  units  start  in 
three  openings  separated  by  piers  each  6  ft.  wide 
and  16  ft.  high.  Eight  ft.  back  from  the  gates 
these  three  passages  merge  into  one  which  is 
15  ft.  wide,  and  for  a  short  distance  13  ft.  high, 
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ends  of  the  draft  tubes  can  be  drained  through 
outlets  leading  to  pumps  installed  for  that  pur- 
pose. 

Below  the  power  house  floor  runs  a  chamber 
parallel  to  the  length  of  the  power  house  in  which 
will  be  installed  the  pumps  for  draining  the  wheel 
chambers  and  the  turbine-driven  oil  pumps  for 
supplying  the"  thrust  bearings  with  oil. 

The  turbines  are  of  the  vertical  shaft,  inward 
and  downward  flow,  Francis  type,  made  by  the 
I.  P.  Morris  Co.,  Philadelphia.  There  are  10  main 
units  each  capable  of  developing  13,500  h.-p.  un- 
der a  head  of  53  ft.  with  the  gates  open  80  per 
cent,  at  94  r.p.m.  Each  turbine  when  ruij  at  its  rated 
load  will  take  about  2,700  cu.  ft.  of  water  per 
second.  Each  turbine  has  two  separate  wheels 
mounted  on  the  same  shaft,  the  latter  being  of 
forged  steel,  20  in.  in  diameter.  The  upper  wheel 
discharges  through  a  steel  casing  leading  to  the 
draft  tube  while  the  lower  wheel  is  set  immedi- 
ately over  the  draft  tube  pit,  and  discharges  into 
it  without  the  medium  of  a  casing.  The  wheels 
are  about   10  ft.   in  diameter. 

The  weight  of  all  the  moving  parts  of  both  gen- 
erator and  turbine  is  carried  on  a  thrust  bearing 
which  is  supplied  with  oil  from  pumps  driven  by 
small,  turbines.  Separating  the  oil  pumps  in  this 
manner  from  the  main  units  allows  the  oil  in  the 
thrust  bearing  to  be  put  under  pressure  before 
the  unit  is  started.  The  thrust  bearing  which 
carries  a  total  weight  of  33S,ooo  lbs.,  is  supported 
liy  a  lens-shaped  casting  set  into  the  concrete. 
The  exciters,  also  made  by  the  I.  P.  Morris  Co., 
have  a  capacity  of  1,000  h.-p.  and  are  of  the 
same  general  type  as  the  main  units. 

Ice  Protection.- — The  large  amount  of  ice  which 
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eleven  arches,  the  crowns  of  which  are  6  ft.  below 
the  crest  of  the  dam,  and  I  ft.  betow  the  low 
water  level,  so  that  they  will  always  be  sub- 
merged. Back  of  the  arches  and  carried  on  in- 
clined piers  are  the  screens,  and  back  of  them 
are  the  gates  closing  the  intakes  to  the  turbines. 
The  screens  are  built  in  panels  10  ft.  wide  and  1 1 
ft  high,  four  tiers  to  a  unit.  They  have  frames 
of  lo-in.  channels,  supporting  the  screen  bars, 
which  are  7/16x4^4  in.,  with  2-in.  spaces  between 
thetn.  Instead  of  using  gas-pipe  separators,  as 
is  generally  done,  the  bars  will  be  kept  apart 
by  plates  fi  in.  thick,  which  have  notches  cut  in 
them  of  the  thickness  of  the  bars.  The  strips 
of  metal  between  the  notches  are  bent  over  the 
rods  on  which  the  bars  are  hung,  thus  holding  the 
latter  apart.  The  frames  slide  in  cast  iron  seats 
bolted  to  the  noses  of  the  inclined  piers.  This  ar- 
rangement allows  the  screens  to  be  withdrawn  for 
repair  and  cleaning  by  merely  catching  them  with 
a  line  from  the  crane,  and  pulling  them  out.  With- 
in the  forebay  are  two  chutes  for  disposing  of  any 


expanding  as  the  conduit  forms  the  turbine  cham- 
ber to  a  height  of  33  ft.  There  are  two  draft 
tubes  one  leading  from  each  wheel  of  the  unit. 
These  draft  tubes  join  about  20  ft.  from  the  unit, 
but  are  here  divided  by  a  vertical  wall,  the  dis- 
charge outlet  into  the  tailrace  of  each  unit  being 
composed  of  two  passages,  each  13  ft.  wide  and 
15  ft.  high.  This  arrangement  of  the  draft  tubes, 
since  they  are  constructed  of  solid  concrete  neces- 
sitated very  complicated  form  work,  especially 
since  it  was  necessary  to  have  easily  curving 
surfaces  which  would  offer  little  or  no  resistance 
to  the  flow  of  water.  The  exciters  are  located 
in  the  center  of  the  power  house  with  five  main 
units  on  each  side  of  them.  The  intake  conduits 
and  draft  tubes  for  them  are  6  ft.  square  in 
section. 

Each  turbine  is  set  in  the  concrete  chamber 
without  the  usual  steel  or  iron  casing.  Each 
chamber  can  be  closed  independently  of  all  the 
others,  and  after  being  closed  by  the  gates  in  front 
of  the  intake  conduits  and  the  stop  logs  at  the 


has  to  be  disposed  of  and  its  long  continuance 
each  winter  has  necessitated  special  precautions 
for  protecting  the  plant  and  turbines.  It  is  aimea 
to  keep  the  entire  enclosed  forebay  free  from 
ice  and  to  accomplish  this  an  outer  forebay  is 
provided  and  separated  from  the  main  river  by  a 
series  of  submerged  arches  and  timber  cribs, 
which  form  racks  holding  in  place  floating  booms. 
This  ice  protection  is  630  ft.  long,  and  stretches 
from  the  point  where  the  main  dam  and  the  power 
house  join  to  a  ramp  300  ft.  long  built  out  from 
the  shore.  The  concrete  ice  protection  consists  of 
3  submerged  arches  each  having  a  span  of  68  ft. 
with  8-ft.  piers  between  them.  The  crowns  of 
the  arches  are  2  ft.  below  the  estimated  low  water 
elevation  so  that  the  arches  are  always  submerged, 
the  ice  and  floating  debris  being  thus  stopped 
and  floated  toward  the  dam,  where  a  special 
runway  for  this  purpose  has  been  constructed  be- 
tween the  main  dam  and  the  power  house.  The 
top  of  this  concrete  structure  rises  to  a  height  of 
22  ft.  above  the  crest  of  the  dam  and  4H  ft.  above 
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the  high  water  cltvation.  The  top  is  6  ft.  wide 
and  the  back  face  has  a  batter  of  4  in.  to  the 
foot,  the  piers  at  rock  foundation  being  30  ft. 
long.  The  space  between  the  concrete  structure 
and  the  ramp  is  occupied  by  four  timber  rock- 
filled  cribs,  spaced  104  ft.  apart  and  supporting 
tloating  booms.  These  cribs  are  24  ft.  wide 
and  16  ft.  long  on  top,  the  length  increasing  with 
the  depth,  being  64  ft.  at  the  foundation.  The 
floating  stop  logs  between  the  cribs  are  made  of 
three  layers  of  si.x  lo.xi2-in.  timbers  each.  They 
are  bolted  together  with  spaces  between  them 
so  as  to  make  the  boom  7  ft.  8  iri.  wide  and  3  ft. 
thick.    The  boom  slides  in  recesses  in  the  timber 
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which  the  water  in  the  channel  can  reach.  At 
the  point  where  the  rock  ledge  obstructs  the 
channel  near  the  end  of  the  tailrace  a  concrete 
weir  will  be  built,  with  its  crest  at  the  same  ele- 
vation as  the  top  of  the  draft  tube  outlets,  so  as 
to  preserve  a  water  seal   for  the  turbinci. 

In  order  to  prevent  a  large  volume  of  the  wa- 
ter which  comes  over  the  dam  from  finding  its 
way  at  once  into  the  tailrace,  and  thus  raising 
the  level  of  the  latter,  a  deflecting  dam  576  ft. 
lojig  starts  at  the  junction  of  the  main  dam  and 
the  power  house,  just  opposite  the  beginning  on 
the  upstream  side  of  the  ice  protection,  and  runs 
over    to     Pincy    Island,     which     lies     south    of 
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the  erection  of  the  camp  and  cutting  the  timber 
on  the  side  hills  was  begun  in  Nov.,  1905,  and 
in  the  following  January  with  a  full  force.  Work 
on  the  dam  was  started  on  Oct.  25,  1906.  It  is 
expected  that  the  plant  will  be  in  operation  in 
June,  1908. 

Construction  was  first  started  across  the  Lan- 
caster channel,  which  carried  the  greater  volume 
of  water  and  in  which  the  power  house  is  located. 
On  account  of  the  rapid  rise  of  the  river,  and 
the  large  discharge  during  high  water,  the  prob- 
lem of  constructing  the  dam  was  a  serious  one. 
To  have  provided  against  the  maximum  flood 
during  construction  would  have  involved  great 
expense,  while  any  less  provision  meant  the  occa- 
sional stoppage  of  the  work,  and  the  probable  loss 
or  damage  of  the  construction  equipment  and  the 
partially  completed  work.  After  a  thorough  study 
of  all  the  conditions  it  was  decided  to  construct 
a  cofferdam  sufficiently  high  to  prevent  being 
civcnopped  by  a  flood  less  than  60,000  cu.  ft.  per 
■second.  Since  the  inception  of  the  work,  daily 
reports, regarding  the  weather  conditions  on  the 
watershed  have  been  received  from  the  weather 
'mroau  at  Harrisburg,  and  when  a  flood  above 
".'«»  sec.  ft.  is  on  the  way  preparations  are 
made  to  meet  it.  Such  a  case  occurred  on  .Mar. 
15.  1907,  when  a  flood  of  320.000  cu.  ft.  per  second 
-wept  over  the  work.  Warning  had  been  received 
and  everything  movable  in  the  path  of  the  water 
was  moved  to  a  place  of  safety,  and  work  car- 
ried on  without  interruption  until  within  an  hour 
of  the  arrival  of  the  flood,  when  the  remaining 
equipment  wai  run  to  cover.  The  flood  did  no 
damage  to  the  partially  completed  dam  and  power 
liouse,  but  carried  off  four  standard  gauge  tracks 
laid  with  6o-lb.  rail  which  were  on  the  construc- 
tion bridge  below  the  dam. 

Cofferdam. — The  first   step  in  the  actual   work 


cribs,  rising  and  falling  with  the  stage  of  the 
water  above  the  dam.  The  direction  of  the  ice 
protection  is  parallel  to  the  flow  of  the  river  so 
that  the  flow  will  assist  in  carrying  the  ice  and 
debris  toward  the  main  dam  and  over  the  run- 
way. 

In  addition  to  this  ice  protection,  a  spillway 
has  been  provided  between  the  power  house  and 
the  shore  for  disposing  of  any  ice  which  forms 
in  the  forebay  or  finds  its  way  into  it.  This  spill- 
way 40  ft.  wide  has  the  same  elevation  as  the 
crest  of  the  main  dam.  Separating  it  from  the 
power  house  and  protecting  the  latter  from  the 
ice  passing  to  the  spillway  is  a  wall  8  ft.  thick 
reaching  above  the  high  water  elevation.  This 
spillway  cuts  off  the  power  house  from  the  shore 
and  access  between  them  is  had  by  a  bridge  S  ft 
wide,  and  by  a  tunnel  14  ft.  wide  and  16  ft.  high 
running  through  it.  The  tunnel  is  laid  with  a 
standard  gauge  track  which  extends  55  ft.  inside 
the  power  house,  allowing  the  machinery  to  be 
handled  directly  from  the  cars  by  the  power  house 
cranes. 

Tailrace. — The  tailrace.  3.000-ft.  long,  is  nothing 
more  than  the  former  bed  of  the  Lancaster  chan- 
nel, lying  between  the  east  bank  of  the  river 
and  the  chain  of  islands  south  of  Fry  Island. 
This  channel  presents  a  very  curious  formation. 
The  bed  is  of  solid  gneiss,  with  benches  on 
either  side  submerged  at  the  original  condition 
of  the  river  from  7  to  10  ft.,  and  having  between 
them  a  channel  about  100  ft.  wide  and  from  80 
to  90  ft.  deep,  with  vertical  walls.  This  unusual 
depth  continues  until  near  the  point  where  the 
tailrace  flows  into  the  niiain  channel  of  the  river. 
A  ledge  of  rock  is  here  encountered  through 
which  a  channel  1,000  ft.  long  and  varying  in 
width  from  150  to  300  ft.  is  being  blasted.  In 
order  to  prevent  the  river  from  flooding  the  tail- 
race  by  flowing  through  the  openings  between  the 
islands  which  separate  the  two  channels,  rock 
filled  timber  cribs  are  being  thrown  across  these 
openings,    and    carried    above    the    highest    level 
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Fry  Island.  This  dam  will  be  built  of  solid  con- 
crete, using  pudding  stones  and  the  proportions 
which  were  adopted  for  the  main  dam.  Its  crest 
will  be  at  the  same  level  as  the  power  house  floor, 
14  ft.  below  the  crest  of  the  main  spillway.  With 
this  dam,  and  the  crib  work  between  the  islands  ' 
below  the  plant,  the  water  coming  over  the  main 
dam,  is  confined  entirely  to  the- western  or  York 
channel,  allowing  the  Lancaster  channel  to  be 
used  for  the  tailrace.  The  low  water  level  in 
the  lattef  will  be  about  15  ft.  below  the  water 
level  in  the  spillway  channel  immediately  below 
the  dam. 
Construction. — The   preliminary   work   such   as 


of  harnessing  the  river  consisted  in  building  the 
cofferdam,  a  rock  filled  timber  structure  1,000 
ft.  long  and  about  300  ft.  up  the  river  from  the 
site  of  the  dam.  Soundings  had  been  made  across 
the  channel  at  the  places  where  the  cribs  were 
to  rest,  and  where  these  did  not  give  a  satisfac- 
tory description  of  the  bottom,  divers  were  sent 
down  to  get  more  accurate  information.  The  bot- 
toms of  the  cribs  were  then  framed  on  snore  to' 
fit  the  rock  foundation  on  which  they  were  to  rest, 
and  after  having  a  few  courses  of  timber  built 
upon  them  were  launched,  towed  into  position, 
and  held  there  by  cables  anchored  on  shore.  They 
were  then  built  up  in  the  usual  manner,  the  tim- 
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bers,  which  were  8xio  in.,  being  drift  bolted 
together  with  ?i-in.  drift-bolts,  30  in.  long.  The 
materials  were  conveyed  to  the  cribs  by  means  of 
a  Lidgerwood  cableway  with  a  span  of  1,200  ft. 
over  the  site  of  the  cofferdam.  In  addition  to 
this  means  of  conveyance,  a  standard-gauge  track 
was  carried  out  and  extended  over  each  separate 
crib  as  soon  as  completed,  and  on  it  was  run  a 
traveling  stiff-leg  derrick.  Rock  was  placed  in 
the  cribs  to  sink  them  as  the  timber  work  was 
carried  up.  The  cribs  were  16  ft.  wide  and  varied 
in  length,  in  multiples  of  8  ft.  from  24  to  40  ft., 
being  built  in  bays  8  ft.  square.  The  deepest  crib 
was  about  30  ft.  below  the  original  low  water 
level. 

The  openings  between  the  cribs  were  closed 
with  stop  logs,  and  in  front  of  them  were  placed 
two  rows  of  2-in.  timber  sheeting,  breaking  joints. 
The  careful  placing  of  this  sheeting  is  largely 
responsible  for  the  remarkable  tightness  of  the 
cofferdam.  The  separate  planks  were  driven  to 
the  bottom,  rammed  slightly,  and  on  being  drawn 
tip  showed  by  the  bruising  of  the  ends  how  they 
were  to  be  cut  to  fit  the  rock  bottom.  After 
1>eing  shaped  they  were  ag^in  put  in  place  and 
rammed,  and  withdrawn  a  second  time  to  deter- 
mine whether  further  fitting  was  necessary. 
Against  the  sheeting  was  thrown  the  strippings 
from  the  excavations  for  the  dam  and  power 
house,  a  mixture  of  sand  and  loam,  and  on  top 
•  of  this  a  quantity  of  rip-rap. 

As  soon  as  the  cofferdam  was  sealed  the  dam 
-site  drained  of  itself.     In  order  to  determine  the 
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and  the  rock  foundation  was  fissured  and  erod- 
ed, the  leakage  was  only  I  gal.  per  second,  at 
the  present  time  after  being  overtopped  by  nu- 
merous floods  the  leakage  is  carried  away  by  a 
6-in.  pipe. 
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river  and  the  islands  near  the  proposed  site.  Near 
the  western  end  of  the  power  house,  howver,  the 
rock  became  more  dense,  contained  less  mica,  and 
finally  merged  into  a  very  hard  and  dense  trap, 
quite  similar  to  that  quarried  at  Conowingo,  and 
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tightness  of  the  work,  the  leakage  was  measured  Foundation. — It  was  found  that  the  rock  bottom 

over  a  weir.    The  results  were  remarkable,  for  for  the  foundation  of  the  power  house  was  of 

though  there  was  a  head  of  22  ft.  on  the  coffer-  the  same  hard  gneiss  which  had  been  examined, 

dam  for  the  greater  part  of  its  length  of  1,000  ft,  before  the  work  commenced,  on  the  banks  of  the 


used  in  the  concrete  and  for  pudding  stones.  Ex- 
amination showed  it  to  be  a  dike  which  ran  to 
Fry  Island-  and  then  disappeared.  Both  the  trap 
and  gneiss  were  excellent  foundations  for  the 
heavy  structures  and  test  holes  drilled  the  whole 
length  of  the  work  showed  the  same  high  qual- 
ity of  rock  for  a  depth  of  40  ft.  below  the  river 
bed.  The  surface  rock  whic\i  was  considerably 
eroded  and  fissured  was  removed,  and  at  the 
shore  end  of  the  power  house  about  50,000  cu. 
yd.  of  the  solid  rock  had  to  be  taken  out.  The 
surface  of  the  rock  was  then  thoroughly  cleaned, 
and  a  layer  of  cement  grout  spread  over  it  pre- 
liminary to  placing  the  concrete.  The  amount 
placed  at  any  one  time  was  governed  by  the 
strength  of  the  forms,  very  close  supervision 
being  given  so  as  to  guard  against  bulging.  The 
bond  between  successive  sections  is  secured  by 
inbedding  pudding  stones  in  the  surface  of  the 
work  which  is  to  be  left  to  set.  When  the  next 
course  is  added,  the  surface  is  first  thoroughly 
swept  with  wire  brushes,  and  then  washed.  Ce- 
ment grout  is  spread  over  the  surface,  and  the 
concrete  work  continued. 

Forms. — The  forms  for  the  turbine  intakes,  and 
chambers,  and  draft  tubes  are  quite  complicated 
as  everything  is  built  of  plain  concrete.  The 
forms  arc  carefully  designed  and  built  by  experi- 
enced form  builders.  Those  that  can  be  trans- 
ported are  put  together  on  a  framing  platform  ad- 
joining the  carpenter  shop,  and  are  carried  to  the 
work  on  flat  cars,  and  set  in  place  by  means  of 
cranes.  In  order  to  fashion  the  complicated  curves 
on  many  of  the  forms,  sheet  iron  and  bass  wood 
are  used,  the  latter  being  bent  into  shape  after 
being  steamed.  The  forms  are  very  heavily 
braced  and  tied  across  when  possible  by  iron  rods, 
as  any  bulging  or  displacement  would  result  in 
altering  the  carefully  designed  water  passages, 
and  cause  a  loss  of  head  by  obstructing  or 
changing  the  course  of  the  flowing  water. 

The  forms  used  on  .the  dam  are  deserving  sf 
special  attention  and  represent  .one  of  many  in- 
stances on  this  work  of  the  skillful  design  of  con- 
struction equipment.  Unlike  the  general  run  of 
large '  contracting  plants  which  contain  many 
makeshifts  built  primarily  for  some  other  class 
of  work,  much  of  the  equipment  here  is  of  orig- 
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inal  design,  and  well  adapted  for  the  work.  The 
entire  method  of  construction  and  the  means  for 
carrying  it  on  show  a  well  considered  plan  which 
was  fully  determined  before  the  work  was  start- 
ed. The  length  of  the  pier  sections  of  the  dam 
correspond  with  the  most  efficient  working  cap- 
acity of  the  bridge  cranes,  and  the  spacing  of  the 
structural  steel  forms,  has  likewise  been  fitted 
to  these  cranes  so  as  to  profit  by  their  full  cap- 
acity. 

The  forms  for  the  dam  consist  of  structural 
steel  bracing  completely  spanning  the  section  of 
the  dam,  and  resting  on  two  shoes,  one  on  the 
upstream  and  one  on  the  downstream  side.  They 
are  placed  10  ft.  on  centers,  and  the  spaces  be- 
tween them  are  filled  with  framed  wooden  cradles 
bolted  to  the  steel  forms,  and  having  the  curves 


the  forms  above  the  crest  of  the  dam.  At  the 
shore  of  Fry  Island,  where  the  section  was 
changed,  the  steel  forms  could  not  be  used  be- 
cause of  the  warped  surface  connecting  the  sec- 
tions. Wooden-braced  forms  were  therefore  put 
in  place  and  the  value  of  the  steel  forms  was  dem- 
onstrated by  the  difficulty  experienced  at  this 
point.  The  steel  forms  were  used  on  the  island 
section  by  merely  unbolting  the  rafter  at  the 
center  and  allowing  the  two  parts  to  overlap  and 
pass  each  other,  the  lower  part  of  the  apron  hav- 
ing the  same  curve  on  both  sections,  thus  obviat- 
ing the  neces.sity  of  having  two  distinct  sets  of 
forms.  The  forms  and  cradles  were  placed,  re- 
moved and  transported  along  the  dam  by  the  large 
cranes.  It  was  not  found  necessary  to  provide 
any  means  for  holding  the  forms  down,  as  their 


house  and  dam  is  decidedly  novel,  and  has  proven 
economical  and  satisfactory.  Before  work  was 
started  on  either  structure  a  plain  concrete  bridge 
1,060  ft.  long  and  50  ft.  wide,  containing  i6,oou 
cu.  yd.,  was  built  across  the  Lancaster  channel 
to  Fry  Island,  parallel  to  and  16  ft.  from 
the  downstream  edges  of  the  dam  and  power 
house.  The  York  Channel  now  being  closed  by 
the  coffer  dam,  the  bridge  is  being  extended  across 
it,  making  the  total  length  about  2,300  ft  The 
arches  of  the  bridge  immediately  in  back  of  the 
openings  between  the  pier  section  of  the  dam  have 
the  same  span  as  that  opening,  40  ft.,  so  as  to  dis- 
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of  the  surface  of  the  dam.  The  steel  forms  con- 
sist of  a  post  with  a  total  height  of  57  ft.  support- 
ing a  rafter  which  runs  over  the  apron,  and  rests 
on  a  shoe  at  a  horizontal  distance  of  68  ft.  2%  in. 
from  the  shoe  under  the  post.  Beneath  the  in- 
clined rafter  is  carried  a  12-in.  20j^-lb.  channel 
having  the  exact  curve  of  the  apron.  On  the  bot- 
tom of  the  chanel  is  a  2-in.  timber,  bolted  to  it, 
and  having  a  width  of  i  ft.  gyi  in.  Bolted  to  this 
strip  are  uprights  3  in.  wide  and  6  in.  high  on 
each  side,  having  bolt  holes  through  them  by 
which  the  cradles  are  fastened  between  the  steel 
frames.  The  cradles  are  each  8  ft.  2}i  in.  long 
and  4  ft.  254  in.  wide,  and  each  one  is  numbered 
according  to  an  erecting  diagram,  for  its  proper 
place  on  the  dam.  On  the  channel  sections  the 
dam  is  being  built  in  40-ft.  piers,  with  40-ft.  open- 
ings between  them.  For  these  piers  five  of  the 
steel  forms  were  used  and  braced  together  by 
diagonals,  and  by  a  large  box  beam  connecting 


weight  alone  was  sufficient,  but  wires  were  passed 
through  the  dam,  tying  the  yertical  post  and  the 
rafter  together  to  prevent  the  latter  from  bulg- 
ing. An  additional  advantage  of  the  steel  forms 
lies  in  the  saving  in  instrument  work,  it  being 
necessary  to  set  only  the  shoes  with  transit  and 
level. 

The  cofferdam  in  the  York  channel  is  now  com- 
pleted and  sealed,  the  flow  being  diverted  through 
the  openings  between  the  pier  sections  of  the  dam 
across  the  Lancaster  channel.  The  remainder 
of  the  dam  will  be  built  behind  the  new  coffer- 
dam and  carried  up  in  the  manner  followed  with 
the  Lancaster  section,  leaving  40-ft.  openings. 
These  openings  will  then  be  closed  alternately  in 
the  two  channels  by  stop  logs  and  the  concrete 
carried  up  behind  them,  the  flow  being  diverted 
alternately  to  the  two  channels. 

Construction  Bridge. — ^The  method  of  carry- 
ing the  materials  to  their  places  in  the  power 


charge  readily  all  the  water  coming  through  the 
openings.  Back  of  the  piers,  however,  and  alter- 
nating With  the  40-ft.  arches  are  3a-ft  arches, 
the  discharge  through  them  not  having  as  high 
a  velocity  as  that  coming  unchecked  through  the 
larger  openings.  The  arches  back  of  the  power 
house  have  spans  of  35  ft.,  this  being  the  width  of 
the  draft-tube  discharge  passages  into  the  tail 
race.  This  end  of  the  bridge  is  to  be  part  of  the 
permanent  construction  and  will  serve  as  the 
foundation  for  the  transformer  house.  The  dispo- 
sition of  the  remainder  of  the  bridge  has  not  yet 
been  determined. 

Cranes. — On  the  bridge  are  laid  four  standarcf 
gauge  tracks,  and  spanning  them  with  a  gauge  of 
44  ft.  are  three  large  traveling  cranes.  The  clear- 
ance under  the  latter  is  16  ft.  3  in.,  so  that  cars 
and  engines  can  pass  beneath  them.  Each  crane 
has  four  outriggers  with  a  horizontal  reach  of 
94  ft.  and  a  capacity  of  S,ooo  lb.  at  the  end  of 
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each  outrigger.  The  carriages  are  operated  iji- 
dependently  of  each  other,  and  each  crane  is  con- 
sequently the  equal  of  four  separate  cranes,  each 
with  a  capacity  of  S,oc»  lb.  The  otitriggers  e.\- 
tend  out  beyond  the  upstream  face  of  the  dam  and 
can  deliver  buckets,  pudding  stones,  forms  and 
necessar>-  materials  to  any  part  of  the  work.  The 
carriages  run  down  over  the  tracks  beneath  the 
cranes  and  take  the  materials  direct  from  the 
cars.  The  outriggers  are  spaced  10  ft.  on  cen- 
ters to  agree  with  the  spacing  of  the  steel  forms 
and  thus  are  enabled  to  deposit  four  buckets 
of  concrete  or  place  four  pudding  stones  at  a 
tiine.  They  are  moved  along  the  bridge  by  the 
dinky  locomotives.  The  hoisting  engines  for  the 
carriages  are  operated  by  compressed  air,  sup- 
plied  from  the  main  compressor  plant. 

The  cranes  on  the  bridge  are  used  in  placing 
materials  in  the  power  house  as  well  as  in  the 
dam,  but  for  building  the  former  two  additional 
cranes  of  special  ccsign  are  used.  They  consist 
of  a  tower  125  ft    high  running  on  a  track  with 


3-ft.  gauge,  on  which  the  oiiarging  ears  are  oper- 
ated. These  cars  are  of  the  bottom-dump  type, 
and  run  to  hoppers  which  discharge  into  the  mix- 
ers. The  latter,  of  which  there  are  eight,  are 
placed  25  ft.  on  centers,  and  dump  into  l-yd.  buck- 
ets carried  on  flat  cars  on  standard  gauge  tracks 
which  lead  to  the  construction  bridge. 

The  materials  are  brought  into  the  mixer  plant 
in  standard  bottom-dump  gondolas  witll  a  capa- 
city of  100,000  lb.  each,  and  unloaded  into  the 
bins.  Charging  cars  having  a  capacity  of  i  cu. 
yd.  each  are  run  successively  under  the  discharge 
gates  of  the  cement,  sand  and  stone  bins,  and 
then  carry  the  aggregate  to  chutes  leading  to 
the  mixers.  The  discharge  openings  of  the  bins 
are  closed  with  sheet  steel  sliding  gates  oper- 
ated by  compressed  air.  A  rod  connected  with 
the  piston  of  an  air  cylinder  runs  beneath  eacli 
transverse  row  of  bins  and  slides  through  U- 
bolts  fastened  to  the  under  side  of  the  sliding 
gates.  When  it  is  desired  to  secure  a  charge  from 
a  bin  a  pin  is  slipped  through  a  hole  in  the  rod 


plant,  then  takes  the  switch  to  the  track  in  front 
of  the  mixers,  and  pushes  out  the  loaded  cars. 
In  pulling  empties  from  the  bridge,  the  dinky 
pushes  out  the  loaded  cars,  and  drops  the  empties 
in  passing  the  mixers. 

AuxiUciry  Plant. — The  auxiliary  plant  connect- 
ed with  the  work  embraces  a  power  house,  ma- 
chine shop  and  carpenter  shop.  The  power  house 
contains  two  Sullivan  compressor  outfits,  with  a 
capacity  of  600  h.-p.  supplying  3,800  cu.  ft.  of 
air  per  minute  at  a  pressure  of  100  lb.  per  square 
inch.  The  plant  and  camp  are  lighted  by  electri- 
city, the  current  being  furnished  by  a  G.  E.  al- 
ternator. Steam  for  the  engines  and  for  heating 
the  camp  is  supplied  by  four  i5o-h.-p.  Atlas  boil- 
ers. The  machine  shop  contains  s  forges,  a  steam 
hammer,  two, engine  lathes,  two  drill  presses,  two 
punches,  a  shaper  and  some  smaller  machines. 
The  carpenter  shop  contains  a  swinging  cross- 
cut, a  circular  and  a  band  saw.  The  augers  used 
both  in  the  shop  and  in  the  field  are  driven  by 
compressed   air.     A   number  of  small   saw   mills 
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a  gauge  of  45  ft.  and  carrying  outriggers  hinged 
96  ft  above  the  top  of  rail.  Elach  tower  has  two 
outriggers  135  ft.  long  with  a  capacity  of  5,000 
lb.  each  at  the  end,  and  since  these  can  be  carried 
horizontal  as  well  as  at  an  angle  with  the  hori- 
zontal, the  maximum  reach  is  equal  to  the  length 
of  the  outrigger.  These  cranes  are  placed  on  the 
upstream  side  of  the  power  house,  and  the  out- 
riggers extending  across  to  the  tracks  on  the 
construction  bridge,  handle  -materials  from  the 
downstream  side  of  the  structure.  As  in  tJie  case 
of  the  cranes  on  the  bridge  they  were  designed 
especially  for  the  construction  of  this   plant. 

Concrete  Mixing  Plant. — The  concrete  mixing 
plant  is  placed  on  the  Lancaster  shore,  near  the 
beginning  of  the  construction  bridge.  It  is  200 
ft.  long  and  90  ft.  wide,  divided  longitudinally 
into  four  rows  of  bins,  over  each  of  which  runs 
a  standard  gauge  track.  These  bins  which  are 
16  ft.  deep  are  divided  into  smaller  compartments 
by  partitions  12  ft.  apart.  Three  of  the  bins 
are  used  for  storing  stone,  and  the  fourth  for 
sand,  while  the  cement  is  kept  in  a  bay  25  ft.  8 
in.  wide  running  the  entire  length  of  the  building, 
and  served  by  a  special  track  outside  the  plant. 
The  passage  of  the  various  ingredients  through 
the  building  is  entirely  by  gravity.  Beneath 
the  bins  and  across  the  width  of  the  plant  di- 
rectly  under   the  discharge   gates   run  tracks   of 


immediately  in  front  of  the  U-bolt  of  the  door  to 
be  operated.  Compressed  air  is  admitted  to  the 
proper  end  of  the  cylinder  and  the  door  is  opened. 
Closing  is  effected  by  .slipping  the  pin  in  a  hole 
in  the  rod  on  the  opposite  side  of  the  U-bolt,  and 
admitting  the  air  to  the  opposite  end  of  the  cylin- 
der. There  are  two  narrow  gauge  tracks  to  each 
mixer,  parallel  to  each  other  and  served  by  a 
distinct  transverse  row  of  bins,  so  that  while  the 
car  on  one  track  is  discharging  into  the  mixer, 
the  car  on  the  other  track  is  being  charged  with 
the  ingredients  for 'the  next  batch.  The  charg- 
ing cars  have  been  divided  into  two  unequal  com- 
partments, one  of  which  holds  the  proper  amount 
of  sand  and  cement  for  a  batch  and  the  other  the 
proper  amount  of  stone.  Steam-driven  Smith 
mixers  with  a  capacity  of  i  cu.  yd.  each  are  used. 

The  plant  has  a  capacity  of  2,400  cu.  yd.  in  10 
hours.  The  storage  capacity  is  about  5,700  cu.  yd. 
of  stone,  1,100  cu.  yd.  of  sand,  and,  together  with 
an  auxiliary  storage  house,  70,000  bbl.  of  cement. 

The  track  in  front  of  the  mixers  runs  directly 
to  the  construction  bridge,  and  has  a  switch 
to  an  outer  track  at  the  end  of  the  plant  away 
from  the  bridge  so  that  an  engine  bringing  in  a 
string  of  empty  buckets,  does  not  have  to  set 
them  out  on  a  siding  in  order  to  pull  out  the  train 
of  loaded  cars.  Should  it  be  pushing  the  emp- 
ties, it  runs  on  the  outside  track  beyond  the  mixng 


were  used  in  cutting  up  the  timber  which  orig- 
inally covered  the  hills  on  both  sides  of  the 
river,  the  timber  for  the  cofferdams  being  all 
secured   from   this   source. 

Five  standard  flat  cars  are  used  on  the  work, 
55  concrete  cars  carrying  two  l-yd.  buckets  each, 
16  mixer  charging  cars,  twenty-five  6-yd.  dump 
cars,  4  dinky  standard-gauge  locomotives,  one 
4S-ton  Baldwin  yard  engine,  4  narrow-gauge 
dinkies  with  a  supply  of  4-yd.  narrow-gauge 
dump  cars,  25  IngersoU  compressed  air  drills,  12 
traveling  derricks  and  one  12-in.  and  two  20-in. 
Morris  centrifugal  pumps.  The  concrete  cars 
were  all  built  on  the  work,  the  dump  cars  by  the 
Western  Dump  Car  Co.,  and  the  traveling  der- 
ricks by  the  American  Hoist  &  Derrick  Co. 

The  amount  of  freight  coming  to  the  plant, 
about  50  cars  per  day,  consisting  of  supplies, 
equipment,  and  construction  materials  has  result- 
ed in  the  running  of  a  special  freight  train  every 
day  by  the  Pennsylvania  R.  R.  to  handle  the 
business.  The  tracks  in  the  power  company's 
yard  are  well  maintained  with  the  result  that 
there  has  never  been  a  derailment. 

Quarry. — The  quarry  at  Conowingo,  Md.,  is 
equipped  with  four  7-ton  Lidgerwood  cableways, 
each  with  a  span  of  550  ft.  across  Conowingo 
Creek.  Rock  is  being  taken  from  both  sides  of 
the  stream    for  a  stretch  of  1,000  ft.,  the  cable- 


September  21,  1907. 

ways  being  mounted  on  tracks  so  that  they  can 
be  moved  to  cover  all  parts  of  the  work.  The 
rock  is  hoisted  by  the  cableways  in  skips  and  put 
into  dump  cars  for  transportation  to  the  crush- 
ing plant,  or  into  so-ton  gondolas  for  delivery  to 
AlcCall  Ferry.  Six  lo-ton  traveling  derricks  are 
used  in  handling  the  material  immediately  along- 
side the  railroad  tracks.  Thirteen  IngersoU-Rand, 
15  Little  Jap,  and  4  Little  Wonder  drills,  the 
latter  made  by  the  Hardsocg  Wonder  Drill  Co., 
are  being  used.    There  are  in  use  3  dinky  locomo- 
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Cost-Keeping  as  an  Aid  in  Managing  Men 

Engineers  are  better  qualified  to  act  as  man- 
agers of  large  enterprises  to-day  than  they  were 
formerly,  owing  to  the  development  of  cost-keep- 
ing and  cost  analysis,  according  to  a  paper  on 
cost-keeping  as  an  aid  in  managing  men,  recently 
published  in  the  "Proceedings"  of  the  Pacific 
iMtarthwest  Society  of  Engineers.  The  author, 
Mr.  Halbert  P.  Gillette,  chief  engineer  of  the 
Washington  Railroad  Commission,  first  points  out 
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of  the  relative  economy  of  men  and  of  machines, 
and  a  study  of  relative  economy  leads  to  improve- 
ments, both  in  machines  and  the  methods  of  using 
them.  Cost-keeping  has  for  its  main  object  the 
determination  of  the  efficiency  of  men.  A  proper 
system  of  cost-keeping  tells  daily  what  each  work- 
man or  each  gang  of  workmen  has  accomplished. 
It  is  better  than  a  foreman,  for  it  cannot  "stand 
in"  with  the  men.  It  is  better  than  a  foreman, 
for  it  costs  you  less  and  it  tells  more.  A  cost- 
keeping  system  tells  who  are  good  men  and  who 
are  lazy  men.  It  shows  whom  to  discharge  and 
whom  to  promote.  It  tells  whose  wages  are  too 
high  and  whose  are  not  high  enough.  And, 
finally,  it  leads  to  that  ideal  condition  of  indus- 
trial organization  known  as  profit-sharing.  When 
.1  manager  has  learned,  by  cost-keeping,  that  cer- 
:ain  men  or  groups  of  men  produce  more  than 
others,  he  soon  perceives  that  the  advantage  of 
stimulating  them  to  further  use  of  brain  and 
muscle  by  paying  them  a  bonus  for  each  unit  pro- 
duced in  excess  of  a  prescribed  minimum.  The 
men  respond  to  this  stimulus,  and  often  in  a  re- 
markable degree. 

A  proper  system  of  cost-keeping  shows  the  ma- 
terial used  and  the  labor  performed  every  working 
day.  The  day  is  the  unit  of  pay  for  work  done, 
.ind  it  must  be  made  the  unit  in  measuring  work 
wherever  the  work  is  of  such  nature  as  to  per- 
mit daily  measurement.  Often  it  is  nof  prac-  ■ 
ticable  to  make  accurate  daily  measurements  of 
work  accomplished.  Then  it  is  usually  possible 
to  estimate  the  output  appro.\imately.  For  exam- 
ple, to  measure  the  yardage  of  concrete  placed 
in  a  day  may  not  be  readily  done,  but  the  number 
of  sacks  of  cement  used  each  day  can  be  recorded, 
and  the  yardage  of  concrete  thus  estimated  closely. 


tivcs.  one  45-ton  Baldwin  yard  engine,  twelve  12- 
yd.  dump  Vars,  si.x  7-yd.  dump  cars,  and  two  No. 
8  Austin  gyratory  crushers. 

Miscellaneous. — The  backing-up  of  the  -water 
by  the  dam  will  flood  the  present  right  of  way  of 
the  Pennsylvania  R.  R.,  and  the  power  company 
is  therefore  building  a  new  line  for  the  railroad, 
13  miles  long,  at  an  elevation  from  20  to  30  ft. 
higher  than  the  present  grade.  This  work  is  be- 
ing done  under  contract  by  H.  S.  Kerbaugh,  Inc. 

When  the  work  was  started  there  were  no  ac- 
commodations at  McCall  Ferry  or  in  the  neigh- 
borhood for  the  large  force  required  in  build- 
ing the  plant.  The  company,  therefore,  built  a 
camp  and  installed  a  steam  heating  system,  elec- 
tric lights,  running  water  in  all  buildings,  and 
sewerage  and  fire  protection  systems.  About  1.500 
men  are  employed,  400  of  them  being  at  the 
quarry  at  Conowingo. 

The  total  yardage  of  concrete  including  pudding 
stones,  in  the  power  house,  dam  and  construction 
bridge  will  be  330,000,  about  half  of  which  has 
now  been  placed.  The  total  rock  excavation 
amounts  to  200,000  cu.  yd.  The  cost  of  the  en- 
tire plant  including  property  and  the  new  line 
for  the  Pennsylvania  R.  R.  will  be  $10,000,000. 

The  work  is  being  done  by  day  labor.  The 
\ew  Jersey  Bridge  Co.  built  the  bridgf  crane! 
and  the  steel  forms  for  the  dam,  and  the  Balti- 
more Bridge  Co.  the  tower  cranes. 

Dr.  Cary  T.  Hutchinson  is  chief  engineer  of 
the  McCall  Ferry  Power  Co.,  and  Mr.  Wm.  Bar- 
clay Parsons  is  consulting  engineer.  Mr.  Hugh  L. 
Cooper  is  the  hydraulic  engineer  and  designed  and 
is  constructing  the  hydraulic  plant  on  an  adminis- 
tration basis  and  no  work  is  being  contracted. 
Mr.  B.  R.  Value  is  the  engineer  in  charge  of  con- 
struction. 


Natural  Tailrace  Channel  and  Mixer  Plant,   McCall   Ferry   Plant. 


Railroad  Ties  for  use  on  the  lines  of  the  Italian 
state  railways  will  in  future  be  preserved  by  the 
Rueping  process.  The  government  recently  en- 
tered into  a  contract  with  the  owners  of  this 
preservative  process  whereby  all  of  the  ties  are 
to  be  treated. 


that  before  the  devekspment  of  methods  of  cost- 
analysis,  the  successful  manager  of  men  was  usu- 
ally one  who  relied  mainly  on  his  knowledge  of 
human  nature  and  his  ability  to  hold  men  to  his 
tasks.  They  were  drivers,  and  only  men  willing 
to  play  such  a  role  were  successful  as  a  rule.  Of 
late  years,  however,  engineers  have  been  rising 
to  the  head  of  one  undertaking  after  another,  who 
have  generally  achieved  their  success  through  abil- 
ity to  get  at  the  cost  of  each  kind  of  work  and 
study  methods  of  reducing  the  expense  of  each 
item. 

To  most  people,  a  cost-keeping  system  means 
nothing  but  a  sort  of  bookkeeping,  and  they  are 
unable  to  understand  how  a  bookkeeper  can  de- 
velop into  a  successful  manager.  But  the  truth 
is  that  modern  cost-keeping  involves  cost  analysis, 
and  cost  analysis  involves  a  study  and  comparison 


It  is  in  devising  methods  of  approximating  the 
output  that  an  engineer  has  a  chance  to  use  his 
ingenuity  and  his  engineering  knowledge. 

Second  only  in  importance  to  securing  records 
of  work  done  is  the  devising  of  ways  that  enable 
the  manager  quickly  to  compare  results  day  by 
day.  All  engineers  have  been  trained  to  depict 
mechanical  measurements  and  formulas  graphi- 
cally by  the  aid  of  charts,  diagrams  and  curves. 
Hence  it  is.  second  nature  for  the  engineer  to 
plot  a  "cost  curve,"  which  shows  at  a  glance  the 
unit  cost  of  each  kind  of  work  for  each  day  or 
each  week.  When  a  marked  fluctuation  occur* 
in  the  cost  curve,  indicating  a  rise  or  fall  in  the 
unit  cost,  then  it  is  that  the  manager  can  usually 
visit  the  work  to  advantage.  His  very  coming 
at  such  a  time  is  in  itself  a  spur  to  the  men,  for 
they  realize  that  he  is  keeping  in  constant  touch  • 
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with  their  progress,  and  immediately  notices  an 
increase  or  decrease  in  output 

By  the  modem  method  the  contractor  receives 
a  daily  report  of  work  done  at  every  cut  In 
rock  the  report  shows  the  number  of  linear  feet 
of  holes  drilled,  the  pounds  of  explosive  used,  a 
chart  of  the  location  and  depth  of  drill  holes,  car- 
loads of  rock  hauled  away,  and  such  other  details 
as  are  needed  to  determine  both  progress  and 
economy  of  work  done.  Instead  of  the  old  prog- 
ress profile.  He  has  a  mass  diagram  which  indi- 
cated the  total  number  of  cubic  yards  in  each  cut, 
or  in  each  group  of  cuts.  On  this  mass  diagram 
the  amount  of  material  removed  each  day  is  indi- 
cated, and,  since  the  diagram  is  drawn  to  scale, 
the  areas  show  at  a  glance  the  total  work  to  be 
done,  the  amount  done  to  date,  and  the  amount 
remaining  to  be  done.  On  a  large  mass  diagram 
of  the  whole  excavation  it  is  well  to  indicate  the 
points  that  should  be  reached  at  the  end  of  each 
week,  if  the  contract  is  to  be  finished  within  the 
time  limit  Similar  mass  diagrams  show  the  yard- 
age of  masonry  and  other  diagrams  are  prepared 
for  the  quantities  of  other  items  in  the  contract 

Diagrams  of  this  character  possess  two  decided 
advantages  over  the  tabulated  reports  from  which 
they  are  prepared:  First,  they  permit  of  quick 
comparisons  of  progress  by  days,  by  weeks  and 
by  months.  Second,  they  insure  that  no  reports 
are  omitted  or  sent  in  incomplete.  It  is  easy  to 
overlook  the  omission  of  a  certain  daily  report, 
when  examining  a  pile  of  such  reports,  but  on  a 
diagram  no  such  omission  is  possible. 

In  the  prosecution  of  my  present  work  of  ap- 
praising the  value  of  the  railways  of  the  State  of 
Washington,  I  have  gone  through  innumerable 
records  of  the  cost  of  bridges,  culverts  and  other 
structures.  It  has  been  noteworthy  that  the  cost 
of  a  very  large  percentage  of  structures  has  ex- 
ceeded the  engineer's  estimates;  and,  in  such 
cases,  the  engineer,  or  the  superintendent,  tries  to 
explain  the  cause  of  the  excess  cost.  The  records 
show,  in  most  cases,  that  neither  of  them  knew 
what  the  cause  was  until  after  the  work  was  fin- 
ished.   No  better  example  could  be  found  of  the 
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day  and  the  progress  from  hour  to  hour.  The 
diagram,  or  form,  is  a  proposed  card  to  be  used 
by  section  foremen,  and  it  shows  the  day's  work 
done  by  a  gang  of  section  men.  The  vertical 
lines,  or  ordinates,  show  the  hours  of  the  day 
from  7  A.  M.  to  6  P.  M.  and  the  intermediate 
quarter  hours.  The  horizontal  lines,  or  abscissas, 
show  number  of  units  of  work  accomplished.  The 
black  circles  are  holes  punched  with  a  conductor's 
punch.  The  lines  connecting  the  punch  holes  can 
be  ruled  in  after  the  day's  work  is  done.  This 
particular  card  shows  that  the  gang  of  men  ar- 
rived at  the  site  of  the  day's  work  and  started  in 
at  7.30  A.  M.  At  10  A.  M.  they  had  completed 
10  units  of  work,  and  the  key  letter  5"  on  the 
straight  line  between  7.30  and  10  A.  M.  is  found 
to  be  the  number  of  rail  lengths  of  track  surfaced 
and  lined.  At  10  A.  M.  the  gang  began  putting 
in  ties,  as  is  indicated  by  the  key  letter  T  on  the 
straight  line  between  10  A.  M.  and  12  M.  Then 
the  curve  of  work  rises  vertically  from  12  M.  to 
I  P.  M.,  indicating  that  no  work  was  done  during 
the  noon  hour.     From  i  to  2  P.  M.  the  work  of 
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Tranverse  Bottom 
inefficiency  resulting  from  a  lack  of  the  use  of 
modern  methods  of  cost-keeping.  Indeed,  I  may 
go  a  step  farther  and  say  that  practically  all  the 
railroads  of  our  country  are  poorly  managed  in 
nearly  every  department,  simply  because  they 
cling  to  out-of-date  methods  of  cost-keeping.  Usu- 
ally, however,  they  pride  themselves  upon  the 
completeness  of  their  records,  but,  as  compared 
with  the  methods  of  cost-keeping  used  by  up-to- 
date  manufacturers  and  contractors,  the  average 
railroad  is  in  the  kindergarten  class.  Occasion- 
ally you  will  find  a  division  superintendent  who 
has  charts  made  showing  the  daily  movement  of 
freight  trains  over  a  division.  But  I  know  con- 
tractors who  have  similar  charts  made  every  day 
which  show  the  movement  of  every  wagon  load 
to  the  nearest  five  minutes  of  time.    They  can 


Girder  Suspended  from   Cantilever  to  Carry   Fa 

tell  you  not  only  the  distance  traveled  and  the 
number  of  trips  made  by  each  wagon,  but  each 
delay  and  the  cause  thereof.  Surely  if  it  pays 
to  watch  the  movement  of  wagons  with  such  care, 
it  will  pay  to  watch  the  movements  of  trains  in 
a  similar  manner,  and  to  study  and  compare  re- 
sults with  even  greater  care.  Yet,  so  far  as  I 
can  learn,  the  details  of  train  movement  are  not 
ordinarily  plotted  and  studied  with  anything  like 
the  minuteness  which  a  cost-analysis  engineer  em- 
ploys in  managing  the  movement  of  dirt  trains 
over  a  narrow  gauge  temporary  track. 

For  the  purpose  of  indicating  the  degree  of  re- 
finement of  cost-keeping  which  certain  contrac- 
tors employ,  I  present  herewith  a  diagram  which 
is  susceptible  of  wide  application.  It  is  like  the 
log  of  a  ship,  in  that  it  shows  the  events  of  each 


Isework,  Quebec     Bridge. 

putting  in  ties  was  continued.  At  2  P.  M.  the 
gang  began  cutting  grass,  as  is  indicated  by  the 
key  letter  G,  and  quit  at  5  P.  M.,  having  cut 
grass  for  a  distance  of  55  rail  lengths.  Then  the 
curve  of  work  rises  vertically  from  s  to  6  P.  M., 
and  the  key  letter  D  shows  that  this  hour  was  lost 
in  picking  up  tools  and  going  home. 

It  will  be  noted  that  a  card  of  this  sort  gives 
a  perfect  log  of  the  day's  work,  showing  all  de- 
lays, their  cause  and  duration,  and  number  of 
units  of  work  accomplished.  On  the  back  of  the 
card  a  series  of  key  letters  should  be  printed  so 
that  the  foreman  can  indicate  on  the  curve  of 
work  any  kind  of  work  done,  and  the  units  in 
which  it  is  measured.  The  rail  length  is  a  con- 
venient unit  for  certain  classes  of  work,  the  dis- 
tance between  telegraph  poles  may  serve  for  other 
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classes.  Incidentally  all  telegraph  poles  on  each 
section  should  be  numbered  consecutively.  Then 
the  foremen  can  be  required  to  report  the  exact 
location  of  the  work  by  writing  the  number  of 
the  pole  on  the  curve  of  work  diagram.  With  s 
system  of  this  sort,  and  by  paying  section  fore- 
men about  50  per  cent,  more  than  is  the  present 
practice,  it  would  be  an  easy  matter  for  any 
engineer  to  increase  the  average  output  of  section 
men  by  100  per  cent,  over  present  outputs. 
The  card  shown  herewith  is  obviously  applicable 


The  Suspended  Falsework  of  the  Cantilever 
Arms  of  the  Quebec  Bridge. 


The  recent  collapse  of  a  part  of  the  Quebec 
Bridge  gives  added  interest  to  anything  connected 
with  the  design  and  erection  of  that  structure. 
In  earlier  articles  concerning  it  attention  has 
been  called  to  many  of  the  details  and  to  the 
carefully  developed  field  methods.  One  of  the 
most  interesting  parts  of  the  erection  was  the 
use  of  suspended   falsework   in   connection   with 


Traveler  Falsevi/ork  Supported 
on  Suspended  Girders. 


and  had  a  Z-shaped  longitudinal  elevation,  with  a 
54xio3-ft.  tower,  213  ft.  high  and  a  66-ft.  forward 
overhead  cantilever.  It  moved  entirely  outside 
the  finished  superstructure  with  horizontal  and 
vertical  i:learances  of  79  and  202  ft.  respectively. 
It  moved  on  two  12-ft.  gauge  tracks  91  ft.  apart 
on  centers,  at  roadway  level,  one  track  12  ft.  out- 
side the  center  line  of  each  truss.  For  the  anchor 
arm  these  tracks  were  supported  on  two  lines  of 
steel  falsework  towers  erected  on  shore  between 
the  main  and  abutment  piers.  The  south  canti- 
lever arm  had  been  and  the  north  cantilever  arm 
was  to  be  erected  by  the  cantilever  method  self- 
supporting  during  erection  at  a  maximum  clear 
height  of  ?bout  150  ft.  above  the  high  water  of  a 
maximum  depth  of  200  ft.  The  support  of  the 
traveler  tracks  in  the  same  manner  as  for  the 
anchor  arms  was,  of  course,  impossible  and  a 
system  was  devised  of  suspending  them  from  the 
cantilever  trusses  in  a  novel  and  ingenuous  man- 
ner which,  before  it  proved  to  be  successful,  was 
considered  by  some  bridge  engineers  to  be  im- 
practicable and  was  undoubtedly  without  close 
precedent  for  its  magnitude  and  the  details  of  its 
construction. 

The  cantilever  arm  falsework  consisted  essen- 
tially of  two  sectional  steel  viaducts,  about  80  ft. 
in  maximum  height,  supported  on  each  side  of 
the  cantilever  arm  on  the  cantilever  ends  of  box 
plate  girders  suspended  from  the  lower  chord 
pins  of  the  cantilever  trusses.  Each  viaduct  was 
made  with  three  lines  of  longitudinal  girders  sup- 
ported on  transverse  bents  each  composed  of  two 
vertical  posts  12  ft.  apart  on  centers;  the  bents 
being  spaced  56  ft.  3  in.  apart  longitudinally  to 
correspond  with  the  panel  points  of  the  cantilever 
trusses.  The  vertical  bents  diminished  in  height 
from  the  piers  to  the  extremities  of  the  canti- 
levers but  the  box  girders  supporting  them  were 


to  innumerable  kinds  of  construction  or  manu- 
facturing where  men  work  as  individuals  or  in 
gangs.  It  becomes  complicated  when  a  gang 
under  a  foreman  is  split  up  into  smaller  gangs 
which  are  continually  shifted  from  one  kind  of 
work  to  another.  But  such  shifting  is  usually 
unnecessary,  and  can  be  obviated,  as  a  rule,  by 
the  use  of  better  judgment  in  the  management  of 
the  work.  Indeed,  the  very  objection  to  the  use 
of  such  daily,  card  reports  points  the  way  to  better 
management  by  indicating  the  lack  of  reason  for 
using  small  units  that  putter  away  time. 

There  is  a  rapidly  growing  demand  for  engi- 
neers who  can  devise  and  apply  a  modern  cost- 
keeping  system.  Indicative  of  this  fact  Mr.  Gil- 
lette stated  that  within  the  last  few  months  he 
had  many  inquiries  from  very  large  contracting 
firms,  as  well  as  from  engineering  departments  of 
the  federal  government,  for  names  of  competent 
cost-analysis  engineers.  These  inquiries  are  com- 
ing in  with  increasing  frequency,  showing  that  the 
value  of  the  services  of  a  cost-analysis  engineer 
are  being  recognized.  Frequently,  however,  the 
salaries  offered  would  be  no  inducement  to  an 
engineer  having  a  satisfactory  position;  but  the 
chances  for  advancement  in  salary  is  infinitely 
greater  than  in  the  ordinary  lines  of  engineering 
professional  work.  Moreover,  the  chance  to  be- 
come a  partner  in  a  firm  is  much  better  where  a 
man  is  engaged  in  studying  labor  costs  with  a 
view  to  reducing  them  than  it  is  where  he  is 
engaged  in  studying  designs  with  a  view  of  saving 
materials.  Few  men  are  capable  of  judging  the 
true  worth  of  the  engineer  who  saves  money  by 
an  economic  design  of  a  bridge  or  by  the'econo- 
mic  location  of  a  railway.  But  no  man  is  so 
blind  as  not  to  be  able  to  see  the  ability  of  the 
engineer  who  reduces  the  cost  of  excavating  rock 
by  10  cents  a  cuhic  yard,  or  who  effects  an  in- 
crease of  S  per  cent,  in  the  tonnage  hauled  over 
a  given  division.  Hence,  it  will  always  be  more 
profitable  to  be  a  cost-analysis  engineer  than  to 
be  a  designing  engineer  or  a  locating  engineer. 


Traveler  Falsework  Suspended  from  Cantilever  Arm,  Looking  up. 


the   river   arm,   which   will  be   described  in   this 
article. 

The  s6o-ft.  cantilever  arm  of  the  Quebec 
Bridge  had  trusses  67  ft.  apart  on  centers  and 
315  ft.  in  maximum  depth  erected  by  the  same 
great  gantry  traveler  which  had  already  been 
used  for  the  erection  of  the  south  anchor  arm. 
The  traveler,  which  was  illustrated  and  described 
in  The  Engineering  Record  of  March  4,  190S. 
weighed  with  its  equipment  about  2%  million  lb. 


duplicates  for  all  points  so  that  only  four  of 
them  and  four  full  sets  of  longitudinal  girders 
were  required.  This  provided  one  panel  more 
than  was  necessary  for  the  support  of  the  traveler 
and  permitted  the  removal  of  the  rear  panel  and 
its  re-erection  in  front,  panel  by  panel,  as  fast 
as  the  traveler  progressed.  The  total  weight  of 
the  cantilever  arm  falsework  was  about  200,000  lb. 
exclusive  of  permanent  track  stringers  utilized 
and  the  box  girders,  the  heaviest  members,  weighed 
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about  25/100  lb.  eacb.  All  members  were  handled 
by  tackles  swung  from  the  completed  portion  of 
the  cantilever  arm  or  from  the  traveler  itself  and 
after  the  erection  was  well  advanced  the  rear 
panel  falsework  could  be  removed  and  replaced 
in  front  ready  for  the  traveler  to  be  moved  for- 
ward on  it  in  a  short  time. 

The  suspended  box  girders  were  106  ft  long,  6 
ft.  deep  aitd  42  in.  wide  over  all.  Elach  girder 
had  two  72xH->n.  webs,  28  in.  apart  made  in 
three  shop-spliced  sections,  eight  6x6x9-i6-in.  full 
length  flange  angles  and  on  each  flange  four 
lOxH-'n.  cover  plates  varj-ing  in  length  from  29 
to  about  87  ft  The  webs  were  connected  by  five 
transverse  vertical  shop  riveted  diaphragms  and 
both  top  and  bottom  flanges  were  connected  by 
side  plates  and  lattice  bars  as  indicated  in  the 
general   drawings. 

Three  sets  of  connections  were  temporarily 
bolted  to  the  top  flanges  to  provide  for  the  attach- 
ment of  the  hoisting  tackles  by  which  the  girders 
were  handled.  Elach  set  consisted  of  a  pair  of 
short  i2-in.  channels  with  their  vertical  webs 
riveted  together  and  bored  to  receive  9  6-in.  hori- 
zontal pin  with  its  axis  parallel  to  that  of  the 
bridge.  The  lower  flanges  were  secured  to  the  top 
flanges  of  the  beam  by  14  turned  bolts  through 
each  and  the  connection  resembles  a  simple  shoe 
to  receive  the  end  bearing  of  a  small  truss.  In 
the  planes  of  the  cantilever  trusses  and  of  the 
vertical  posts  in  the  falsework  bents  the  plate 
girder  webs  were  stiffened  by  vertical  reinforce- 
ment angles  and  filler  plates  proportioned  to  re- 
ceive the  maximum  vertical  shear  at  these  points. 

T-o  support  the  cross  girder  at  any  required 
panel  point  of  the  cantilever  truss  an  eye-bar 
about  13  ft.  long  was  engaged  on  each  end  of  each 


7  ft.  long  and  4  ft  deep  with  two  webs  28  in. 
apart  connected  by  six  diaphragms  l>4  in.  thick. 
The  center  of  each  web  was  reinforced  by  two  12- 
in.  channels  and  two  I2x^-in.  vertical  plates. 
In  order  to  insure  the  proper  position  of  the  bear- 
ing girder  under  the  transverse  girder,  a  plate  was 
riveted  across  the  flanges  of  the  former  and  en- 
gaged a  slot  in  the  flanges  of  the  latter. 
Riveted  triangular  filler  blocks  were  seated  on 


5^-in.  flange  angles  on  the  outsides  of  their  webs 
on  the  horizontal  and  inclined  edges.  The  webs 
were  connected  by  two  •}^-in.  vertical  transverse 
diaphragm  plates  and  both  upper  and  lower  flang; 
angles  had  open  holes  for  turned  bolts  connect- 
ing them  to  the  bottom  flange  of  the  lower  chord 
and  the  top  flange  of  the  girders.  The  inclined 
top  flange  angles  were  slightly  bent  to  enable  them 
to  conform   exactly  to  both  adjacent  sections  of 
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Cantilever  Truss  and  Working   Platform   of  Main   Traveler, 


lower  chord  pin  and  passing  down  between  the 
webs  of  the  girder,  engaged  a  parallel  pin  through 
three  vertical  diaphragms,  parallel  to  the  bridge 
axis,  which  connected  the  web  of  a  special  bearing 
girder  fitted  to  the  bottom  flange  of  the  main 
girder  at  its  intersection  with  each  plane  of  the 
cantilever  trtisses.  Each  bearing  girder  was  about 


the  top  flanges  of  the  main  girders  under  the 
panel  points  of  the  lower  chords  and  were  wedged 
up  to  close  bearing  against  the  bottom  flanges  of 
the  latter  by  means  of  tapered  shim  plates  between 
them  and  the  girders.  These  fillers  were  made 
with  two  H-'m.  web  plates  about  4^  ft  apart 
parallel  to  the  bridge  axis  and  have  single  6x6x 


the  lower  chord.  In  erection  the  bearing  girders 
were  permanently  bolted  to  the  main  girder  and 
the  eye-bar  suspenders  were  permanently  con- 
nected to  the  former,  the  filler  pieces  being 
changed  every  time  the  transverse  girders  were 
moved,  to  correspond  with  the  varying  inclina- 
tions of  the  bottom  chord. 

The  transverse  trestle  bent  for  each  traveler 
track  consisted  of  two  vertical  posts  12  ft.  apart 
transverse  to  the  bridge  axis,  braced  with  zig- 
zag angles.  The  inside  post  carried  a  much 
lieavicr  load  than  the  outside  post  and  had  a  rect- 
angular cross  section  made  with  two  built  chan- 
nels latticed.  The  outside  post  had  an  I-shaped 
cross  section  made  with  a  web  plate  and  four 
angles.  Horizontal  connection  angles  were  riveted 
across  tie  plates  on  the  opposite  flanges  at  the 
feet  of  the  columns  and  received  four  l§^-in.  ver- 
tical bolts  about  2  ft.  long  with  upset  ends  which 
passed  through  pockets  and  had  lower  nuts  bear- 
ing on  corresponding  angles  riveted  to  the  web  of 
the  transverse  girder  thus  firmly  securing  the 
column  to  it.  The  base  plate  of  the  inside  column 
was  bolted  to  the  top  flange  of  the  girder  with  24 
short  vertical  bolts.  Each  pair  of  columns  was 
handled  as  a  separate  unit  by  tackles  suspended 
from  the  overhang  of  the  traveler  and  was 
changed  for  a  shorter  one  to  correspond  with  the 
increased  elevation  of  the  tra^nsverse  girder  every 
time  the  latter  was  moved. 

Each  column  bent  carried  three  lines  of  4-ft. 
iDj^-in.  plate  girder  stringers,  two  of  which  were 
bolted  close  together  with  pairs  of  separators  be- 
tween their  webs  and  were  centered  on  the  out- 
side columns.  The  third  girder  was  centered  on 
the  outside  column  and  was  connected  to  the 
other  t^o  by  end  and  intermediate  vertical  trans- 
verse frames  and  bottom  flange  zig-zag  angles 
rigidly  uniting  the  three  girders  so  that  they 
formed  a  single  unit  shifted  from  rear  to  front 
as  the  erection  progressed  by  tackles  suspended 
from  the  traveler.  Cross  ties  10  in.  high,  12  in. 
wide  and  2  in.  apart  in  the  clear  were  bolted 
with  the  3  lines  of  rails  to  the  top  flanges  of  the 
girders    and    at    panel    points,    groups    of    seven 
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lo-in.  I-beams  were  interpolated  between  the 
ties  to  receive  the  concentrated  loads  from  the 
traveler  tracks.  The  top  and  bottom  flanges  of 
the  inside  girders  were  connected  to  the  vertical 
members  of  the  main  trusses  by  short  horizontal 
braces  with  bolted  connections  and  similar  braces 
were  provided  at  the  middle  points  of  the  longest 
vertical  columns.  The  stringers  used  for  this 
suspended  falsework  were  borrowed  from-  the 
railroad  track  of  the  center  suspended  span. 

In  order  to  deliver  bridge  members  to  the 
tackles  suspended  from  the  overhang  of  the  trav- 
eler during  the  erection  of  the  cantilever  arm, 
a  working  cantilever  platform  corresponding  to 
the  overhang  was  extended  from  the  foot  of  the 
traveler  at  roadway  level.  A  light  riveted  tri- 
angular longitudinal  truss  69}^  ft.  long  and  38 
ft.  deep  with  a  horizontal  bottom  chord  was 
bolted  through  its  end  vertical  post  to  each  out- 
side forward  column  of  the  traveler,  79  ft.  apart 
transversely  on  centers.  The  lower  chords  of 
these  trusses  were  stiffened  laterally  by  inclined 
horizontal  outriggers  braced  to  form  with  the 
lower  chords  virtually  horizontal  'riangular 
trusses  12  ft.  deep  at  the  inner  ends.  The  outer 
ends  of  the  cantilever  trusses  are  connected  by 
a  transverse  plate  girder  6  ft.  deep  with  its  top 
flange  bearing  across  the  bottom  flanges  of  the 
lower  chords  of  the  cantilever  trusses.  The  girder 
was  suspended  from  the  lower  chord  at  each  end 
by  four  vertical  angles  engaging  the  webs  of  the 
chords,  which  were  made  with  built  channels  hav- 
ing their  flange  angles  turned  in  and  latticed,  and 
riveted  at  their  lower  ends  to  gusset  plate  pro- 
jecting from  the  webs  of  the  girder  parallel  with 
the  bridge  axis. 

This  girder  carried  the  outer  ends  of  four  lines 
of  plate  girder  stringers  5  ft.  deep  and  69^^  ft. 
long,  which  at  the  inner  ends  were  directly  con- 
nected to  the  permanent  floor  beam.  These  gir- 
ders had  drop  ends  seated  on  the  top  flange  of 
the  forward  transverse  girder  and  were  spaced  3 
ft.  3  in.  and  9  ft.  9  in.  both  sides  of  the  center 
line  of  the  traveler  to  correspond  with  a  spacing 
of  the  two  material  tracks  which  they  supported. 
The  stringers  for  each  track  were  braced  together 
in  the  usual  manner  with  vertical  transverse  sway- 
brace  frames  and  zigzag  flange  angles.  Each 
track  had  6x8-in.  ties  16  ft.  long  and  16  in.  apart 
on  centers,  covered  between  the  rails  with  a  solid 
floor  of  4-in.  longitudinal  spruce  planks.  It  was 
at  first  intended  to  provide  2  additional  stringers 
midway  between  the  outside  track  stringers  and 
the  cantilever  trusses  to  support  solid  floors  about 
t6  ft.  wide  each  side  of  the  tracks,  but  these 
were  finally  omitted.  Rail  stops  solidly  riveted 
tn  the  stringers  and  braced  to  the  end  of  the 
platform  were  provided  for  each  track  to  prevent 
the  possibility  of  material  cars  being  pushed  over 
the  end.  The  pairs  of  stringers,  with  the  ties, 
rails  and  bracing  for  each  track  were  independent 
units  easily  connected  and  disconnected  from  the 
cantilever  overhang  and  were  renioved  and  set  in- 
side the  traveler  tower  every  time  the  latter  was 
moved  in, order  to  give  clearance  for  lowering 
the  transverse  falsework  girders  and  permanent 
floor  members  through  the  framework  of  the 
cantilever  overhang. 

Each  track  on  the  overhang  was  long  enough  to 
receive  one  freight  car  and  the  forward  truck 
of  a  second,  a  total  of  6  axle  loads,  which  when 
both  tracks  were  simultaneously  loaded  were  lim- 
ited to  the  dead  load  of  car  plus  12,500  lb.  each, 
equivalent  to  50,000  live  load  on  the  car.  When 
only  one  track  was  loaded  a  live  load  of  116,000 
lb  per  car,  equal  to  a  live  load  of  29,000  lb.  on 
each  axle  was  allowed.  These  loads  produced 
total  live  load  reactions  of  65,000  lb.  at  each  end 
of  the  forward  transverse  girder  where  the  dead 
load  reactions  are  52,560  lb.  Care  was  taken  to 
remove  the  cars  from  the  overhang  as  soon  as 
their  loads  were  lifted  from  them. 


The  Cooling  Plant  for  Walter  Baker  &  Co., 
Ltd.,  Dorchester,  Mass. 

In  The  Engineering  Record  of  April  20,  1907, 
the   new   central   power   plant  of   Walter   Baker 

6  Co.,  Ltd.,  of  Dorchester,  Mass.,  was  illustrated. 
It  is  the  purpose  of  this  article  to  describe  a  new 
cooling  plant  designed  by  the  same  engineer,  Mr. 
F.  W.  Dean,  of  Boston,  for  this  company.  This 
plant  is  interesting  as  embodying  the  most  ad- 
vanced ideas  in  refrigerating  engineering,  and 
was  designed  with  a  view  not  only  to  simplicity 
and  ease  of  operation  but  also  to  high  economy. 

The  machinery  is  placed  in  a  building  prev- 
iously used  as  a  power  house,  but  vacated  upon 
the  completion  of  the  new  central  power  plant. 
This  building  has  been  remodeled  by  the  removal 
of  a  party  wall,  making  a  machine  room  66  ft. 
long  by  44  ft.  wide.  A  new  roof  with  monitor 
gives  a  clear  height  of  21  ft.  under  the  main  roof, 
and  31  ft.  under  the  monitor.     A  waterproof  pit 

7  ft.  deep  and  irregular  in  shape,  with  an  area 
of  1,000  sq.  ft.,  is  used  for  the  ammonia  pumps, 
the  aqua  receivers  and  miscellaneous  piping.. 

At  the  back,  adjoining  and  partly  over  the 
Neponset  River,  an  addition  has  been  erected  of 
brick  and  concrete,  having  a  roof  of  mill  con- 
struction with  monitor.  The  roofs  of  both  build- 
ings arc  covered  with  tar  and  gravel  and  copper 
flashing  and  siding. 

The  condenser  room  has  a  clear  height  of  21 
ft.  under  the  main  roof  and  27  ft.  under  the 
monitor.  All  the  woodwork  in  the  room  is 
wire  lathed  and  plastered  while  the  window- 
frames  are  of  copper  and  glazed  with  wire  glass. 
All  iron  work  is  protected  by  concrete.  One- 
half  of  the  condenser  room  is  over  the  river, 
and  supported  on  concrete  piers.  The  floor  is 
of  concrete  sloped  to  drain  all  of  the  condenser 
water  to  the  river.  The  whole  river  side  of  the 
house  is  open,  except  for  the  four  reinforced 
piers  which  support  the  roof;  openings  are  fitted 
with  Kinnear  rolling  doors  14  ft  wide  by  16  ft. 
high. 

The  steam  for  this  plant  may  be  obtained  either 
directly  from  the  boiler  plant  of  the  new  power 
house,  or  from  the  low-pressure  manufacturing 
lines,  which  carry  exhaust  steam  to  the  various 
mills. 

The  refrigerating  machine  is  of  the  well-known 
Pontifex  Hendricks  absorption  type,  operated 
cither  with  exhaust  or  reduced-pressure  steam. 

The  present  plant  is  designed  to  cool  846  gal. 
of  calcium  chloride  brine  of  a  specific  gravity 
1,240  from  0°  Fahr.  to  — 10°  Fahr.,  or  each  of  the 
three  units  installed  is  capable  of  cooling  282 
gal.  of  brine  through  a  ten-degree  range,  the 
warmest  brine  never  being  above  0°  Fahr. 

The  nominal  rating  of  each  unit  is  100  tons 
of  refrigeration  or  the  total  of  the  three,  300 
tons  of  refrigeration  in  twenty-four  hours.  The 
plant  has  ben  designed  for  an  ultimate  capacity 
of  600  tons  of  refrigeration,  and  all  the  units, 
piping,  and  other  details  are  laid  out  with  this  in 
view.  It  consists  of  brine  circulating,  brine  cool- 
ing, ammonia  generating  and  condensing  equip- 
ments, together  with  the  water  circulating  and 
steam  condensing  units. 

The  purpose  of  this  installation  is  to  furnish 
refrigeration  throughout  the  various  mills  of  the 
company  for  cooling  chocolate  liquors  and  goods, 
and  also  for  cooling  rooms  where  chocolate  goods 
are  being  manipulated. 

There  are  some  30,000  lin.  ft.  of  2-in.  galvan- 
ized pipe  installed  in  bunker  rooms,  with  air 
circulation  to  the  various  rooms  where  the  refrig- 
eration is  required.  Extensive  mains  run  to  all 
parts  of  the  buildings,  while  specially  designed 
equipment  is  used  to  reduce  handling  and  save 
time.  This  is  so  extensive  that  no  attempt  will 
be-  made  in  this  article  to  describe  anything  ex- 


cept the  mechanical  plant.  All  ammonia  piping 
is  confined  to  as  small  an  area  as  possible  and 
to  the  machine  room,  all  such  piping  being  di- 
rectly under  the  eye  of  the  engineer. 

The  brine  circulating  plant  consists  of  two 
centrifugal  pumps,  in  duplicate,  each  of  1,000  gal. 
capacity  against  a  100  lb.  head  and  direct  con- 
nected to  a  75-h.-p.  De  Laval  steam  turbine  oper- 
ated condensing. 

Each'  pump  has  an  8-in.  suction  taken  from 
a  i2-in.  main  brine  return  line  from  the  various 
factories ;  a  standpipe  12-in.  in  diameter  and  21 
ft  high  takes  care  of  all  the  air  in  the  suction 
line,  provides  for  expansion  in  the  line,  and 
insures  a  nearly  constant  head  on  the  pumps. 

TJiere  are  three  8-in.  pump  discharge  connec- 
tions into  a  main  supply  header  to  the  brine  cool- 
ers, space  being  reserved  for  another  pump  of  the 
same  capacity.  The  brine  from  the  pump  is  dis- 
charged into  a  12-in.  main  distributing  header, 
which  has  6-in.  branches  to  each  cooler.  An  8-in. 
by-pass  is  also  provided  for*  shunting  a  part  of 
the  brine  around  the  coolers  when  desired.  The 
brine  coolers  arc  of  the  Hendricks  enclosed  type, 
with  spiral  brine  coils  contained  by  a  cast  iron 
shell  45  in.  in  diameter  and  15  ft.  long,  each 
weighing  some  24,000  lb. 

There  are  three  Venturi  meters,  one  on  the 
supply  to  each  cooler.  These  are  provided  with 
manometer  tubes,  so  that  the  quantity  of  brine 
passing  to  each  cooler  may  be  easily  noted. 
Thermometers  are  placed  on  the  supply  to  and 
the  return  from  each  cooler,  so  that  the  tempera- 
ture of  the  brine  to  and  from  each  is  obtained. 
Having  given  the  temperature  difference  and  the 
quantity  of  brine  circulated  to  each,  the  amount 
of  refrigeration,  both  total  and  that  which  each 
cooler  is  doing,  in  tons  per  twenty-four  hours 
may  be  exactly  computed. 

The  return  from  the  cooler,  which  is  also  the 
supply  to  the  factory,  is  12  in.  in  diameter,  and 
is  connected  into  the  main  returns,  both  directly 
and  through  a  brine  tank.  This  tank  is  4  ft.  6-Jn. 
in  diameter  and  14  ft.  long,  with  a  man-hole  at 
the  top  for  supplying  calcium  in  bulk,  when  the 
charge  needs  to  be  increased  or  strengthened.  It 
also  serves  as  a  reservoir  for  brine. 

Adjacent  to  each  cooler  is  its  anhydroiis  re- 
ceiver with  the  ammonia  expansion  line  con- 
nection. These  receivers  are  18  in.  in  diameter 
and  10  ft.  high,  and  contain  cooling  coils.  Both 
cooler  and  receivers  are  provided  with  gauge 
glasses  with  automatic  self-closing  gauge  cocks 
of  the  Hiller  type.  The  insulation  on  both  con- 
sists of  Nonpareil  sheet  cork  with  hardwood  lag- 
ging. 

The  generators,  each  consisting  of  a  cast-iron 
shell  45  in.  in  diameter  and  14  ft.  long,  have 
2-in.  diameter  steam  coils  of  the  return-bend  pat- 
tern, immersed  in  the  aqua  ammonia  charge,  and 
terminating  in  a  S-in.  main  steam  supply  header. 
The  condensation  from  these  coils  is  carried  to 
a  3-in.  main  drip  header,  these  headers  being 
trapped  and  discharged  to  71/2  x  4^  x  6-in.  War- 
ren receiver  pumps  through  a  3-in.  pipe.  These 
receiver  pumps  are  in  duplicate. 

The  main  to  the  generator  steam  headers  is 
5  in.  in  diameter  in  each  case,  and  is  connected 
both  into  an  8-in.  low-pressure  main,  and  into 
an  8-in.  high-pressure  main  through  a  5-in.  re- 
ducing valve.  All  reducing  valves  are  by-passed 
and  provided  with  valves,  so  that  they  may  be 
repaired  while  the  plant  is  running.  A  safety 
valve  is  also  placed  on  the  low  side  of  this  re- 
ducing valve  in  order  to  safeguard  against  exces- 
sive pressure.  All  the  generator  drips  are  pumped 
back  to  the  boilers.  The  use  of  a  separator  on 
the  main  steam  supply  to  the  generator  insures 
dry  steam. 

The  refrigerating  machine?  are  designed  to  run 
on  5  lb.  pressure  during  part  of  the  year  and  on 
20  lb.  or  thereabouts  the  remainder  of 'the  time. 
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The  rectifier,  absorber  «nd  condenser  are  of 
the  atmospheric  type  and  are  contained  in  the 
condenser  room  on  the  river  side  of  the  plant 
These  consist  of  a  series  of  vertical  coils  ar- 
ranged side  by  side;  the  top  coil  is  the  conden- 
ser; the  bottom  coil  the  absorber,  while  between 
each  lOO-ton  unit  the  rectifier  is  carried  on  pipe 
supports  above  and  to  one  side  of  the  condenser 
coil.  This  allows  the  warm  water  from  the 
rectifier  coils  to  go  to  waste  without  passing 
over  either  the  condenser  or  absorber  coils. 
Water  distributing  troughs  are  suspended  over 
each  vertical  coil. 

The  rectifiers  consist  of  3-in.  extra  heavy  gal- 
vanized pipe  made  into  counterbored  steel  return 
bends,  galvanized  and  fitted  with  gland  and  pack- 
ing in  addition  to  the  pipe  thread.  These  coils 
are  24-in.  on  center,  ten  pipes  high  and  26  ft. 
long. 

The  condenser  consists  of  2-in.  extra  heavy 
wrought  iron  pipe,  galvanized  on  the  outside  and 
made  into  counterbftred  cast  steel  return  bends, 
galvanized  with  gland  and  packing.  Each  con- 
denser has  ten  coils  twenty  pipes  high,  26  ft.  long, 
and  the  condensing  surface  is  aproximately  2,500 
sq.  ft 

The  absorber  is  of  the  same  general  design 
as  the  condenser,  with  gas  distributing  pipes  en- 
tering the  return  bends.  Each  absorber  has 
ten  coils  of  3-in.  extra  heavy  galvanized,  wrought 
iron  pipe  18  pipes  high  and  26  ft  long. 


generators  are  covered  with  2  in.  of  85  per  cent, 
magnesia  and  54  in.  of  plastic  magnesia,  the 
whole  lagged  with  hardwood  sheathing. 

The  water  circulating  units  consist  of  two  ver- 
tical duplex  Warren  steam  pumps,  each  y/i  x  7  x 
12  in.  for  the  steam  condensers,  and  two  centri- 
fugal pumps  made  by  the  De  Laval  Steam  Tur- 
bine Co.,  each  of  800  gal.  capacity  against  30  lb. 
pressure  for  the  ammonia  condensers. 

The  turbine  pumps  are  direct-connected  to  a 
20-h.-p.  De  Laval  steam  turbine  operated  con- 
densing.    The  water  for  condensing  purposes  is 


Section  C-C 
Section    through    Machinery    Room. 


line,  and  to  the  steam  supply  of  the  generators. 
This  applies  equally  to  all  steam  pumps. 

The  Bulkley  condensers  are  located  on  the  out- 
side wall  of  the  machine  room  with  space  for  an 
additional  one  when  required.  All  the  piping  is 
designed  with  provision  for  future  extension. 
The  steam  riser  to  each  condenser  is  7  in.  in 
diameter,  the  water  supply  3  in.  in  diameter,  and 
an  overflow  3J4  in.  in  diameter,  with  a  drop  of 
36  ft.  to  a  main  overflow  drain  which  discharges 
into  the  river. 

The  discharge-  from  the  vertical  pump  is  5  in. 
running  into  an  8-in.  common  water  main  to 
the  steam  condensers.  A  strainer  with  by-pass 
connection  is  placed  in  this  line  which  enlarges 
into  a  is-in.  drum  having  3-in.  outlets. 

There  are  three  gauge  boards  of  grey  polished 
marble,  one  is  mounted  with  a  Howard  clock, 
two  vacuum  gauges  for  the  steam  condensers, 
one  steam  and  one  steam  recording  gauge  for  the 
supply  steam.  Another  is  provided  with  a  brine 
suction,  a  brine  discharge  gauge  and  a  recording 
gauge  for  the  brine  discharge.  The  third  board 
is  fitted  with  six  ammonia  gauges,  one  for  each 
absorber,  and  one  for  each  generator.  There  are 
also  three  steam  gauges,  one  for  each  generator. 

The  large  quantity  of  exhaust  and  low  pressure 
steam  available  in  the  warm  weather  determined 
the   choice   of   equipment.     In   the   winter   time 


Details  of  New  Refrigerating  Plant  at  the  Works  of  Walter  Baker  &  Co.,  Ltd. 


The  condensing  water  to  the  atmospheric  coils 
is  through  a  lo-in.  main,  which  supplies  a  multi- 
tude of  headers  with  lY^-m.  branches  leading  to 
the  water-distributing  troughs  over  the  coils. 

The  brine  cooler,  the  generator  and  anhydrous 
receiver  are  provided  with  special  Ashton  auto- 
matic ammonia  relief  valves  with  removable  metal 
seats.  The  brine  tank,  brine  mains  and  all  pip- 
ing which  frost  or  are  liable  to  sweat  are  insu- 
lated. 

Except  in  the  subway,  which  is  constructed  for 
about  200  ft  under  a  street,  the  brine  mains  are 
insulated  with  3  in.  of  hair  felt  and  canvas 
jacket,  painted.  In  the  subway  they  are  insu- 
lated with  3  in.  of  Nonpareil  cork  painted  with 
rubber  cement,  and  the  pipes  are  supported  with 
special  hangers  outside  of  the  insulation.  The 
brine  coolers,  the  anhydrous  receiver,  and  the 
brine  tank  are  insulated  with  4  in.  of  Nonpareil 
cork  and*sheathed  with  hardwood  lagging.    The 


drawn  from  the  Neponset  River  through  a  suc- 
tion well,  provided  with  screens  and  located  in 
the  basement  of  the  large  power  house.  A  12-in. 
cast  iron  main  suction  line  leads  from  the  well  to 
a  suction  chamber  30  in.  in  diameter  by  10  ft. 
long.  All  the  water  pumps  take  water  from  this 
chamber. 

The  atmospheric  absorbers  are  each  drained 
to  a  receiver  36  in.  in  diameter  by  6  ft.  long, 
and  provided  with  gauge  glass,  and  self-closing 
cocks.  From  the  bottom  of  each  aqua  receiver 
suction  lines  are  carried  to  the  ammonia  pumps. 
There  are  four  such  pumps,  each  of  the  Blake 
direct  acting  type,  12x6x16  in.,  one  for  each  re- 
frigerating unit  and  one  in  reserve. 

The  steam  is  condensed  by  two  7-in.  Bulkley 
condensers,  one  for  the  turbine  water  pumps 
and  one  for  the  brine  pumps.  Not  only  may  these 
pumps  be  run  condensing,  but  are  also  cross-con- 
nected into  an  8-in.  low-pressure  manufacturing 


when  the  refrigerating  machine  is  not  in  com- 
mission to  any  extent,  large  amounts  of  low- 
pressure  steam  are  required  for  heating  the  mills. 
In  the  late  spring,  in  the  summer  season  and  early 
fall,  when  the  refrigerating  machines  are  most 
used,  the  heating  requirements  are  small  and 
consequently  the  supply  of  low-pressure  steam  is 
ample  for  the  needs  of  refrigeration.  With  the 
selection  of  economical  pumping  units  operated 
condensing,  the  amount  of  live  steam  consumed 
should  be  small.  The  plant  has  been  operated 
long  enough  to  substantiate  this  hypothesis,  and 
has  demonstrated  that  although  it  is  a  compara- 
tively large  plant  a  minimum  of  attention  is 
required. 


A  1,200-VoLT  Direct  Current  on  an  overhead 
trolley  eloctric  railway  was  inaugurated  recently 
by  the  Indianapolis  &  Louisville  Traction  Co.  on 
its  line  between  Scottsburg  and  Seymour,  Ind. 
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A  Convenient  Profile  Chart  and  Map. 

A  chart  showing  the  geography,  profile  and 
various  other  information  concerning  railroad 
location  and  grades  has  b.en  adopted  by  Mr.  R. 
C.  Young,  chief  engineer  of  the  Lake  Superior 
&  Ishpeming  Ry.,  the  Munising  Ry.,  and  the  Mar- 
quette &  Southeastern  Ry.  A  section  of  this 
chart  covering  about  9  miles  of  a  new  branch 
of  the  Munising  Ry.  is  reproduced  herewith. 
The  method  of  indicating  the  geography  of  the 
line,  which  is  shown  at  the  bottom  of  the  chart, 
involves  no  special  features.  Just  above  the 
map,  the  number  of  the  section  is  given  and 
above  that  the  alignment  of  the  track.  The 
weight  and  the  manufacturer  of  the  rails  and  the 
year  the  latter  were  laid  are  noted  in  the  next 
line.  Above  that  is  the  profile  proper  on  which 
are  shown  the  length  of  each  grade,  the  elevation 


THE    ENGINEERING    RECORD. 

m  miles  and  hundredths  of  a  mile  from  the  base 
from  which  measurements  are  made.  For  exam- 
ple, the  accounts  of  the  branch  shown  in  the 
accompanying  chart  are  carried  under  the  letter 
B  and  a  bridge  on  that  branch  5.33  miles  from 
its  starting  point  would  be  number  B5-33.  With 
this  system  a  bridge  can  always  be  located  at 
once  and  in  case  a  new  bridge  is  required  or  an 
old  one  abandoned,  the  continuity  of  the  num- 
bering of  the  other  bridges  is  not  changed. 


Inspection    of    Asphalt    Pavement    in    the 
Borough  of  Manhattan,  New  York  City. 


A  system  of  inspection  of  asphalt  pavement 
recently  introduced  in  the  Bureau  of  Highways 
of  the  Borough  of  Manhattan,  New  York  City, 
has  proved  so  satisfactory  during  the  few  months 


within  five  days  after  the  receipt  of  the  notice. 

The  repair  work  is  in  charge  of  an  assistant 
engineer,  to  whom  the  chief  inspectors  report  in 
person  daily.  They  notify  him  of  the  number  of 
repair  gangs  required  in  their  respective  sections 
on  the  day  following  and  he  arranges  with  the 
contractors  to  supply  the  men. 

The  chief  engineer  of  the  Bureau  of  High- 
ways is  supplied  daily  with  a  report  showing 
the  number  of  repair  gangs  at  work  and  the 
location  of  each.  For  convenience  this  report 
is  indicated  graphically  on  a  wall  map  of  the 
borough  with  pins  with  various  colored  heads, 
a  color  being  reserved  for  each  contractor. 

In  the  special  office  are  targe-scale  wall  maps 
on  which  are  indicated  in  water  colors  the 
stretches  of  asphalt  pavement  under  contract,  a 
color  being  reserved  for  each  contractor  as  be- 


of  different  points  above  Lake  Superior  and 
the  rate  of  grade  in  feet  per  mile.  The  location 
of  stations,  section  houses,  water  tanks  and 
bridges  is  also  given  accurately.  This  chart  is 
made  in  convenient  lengths  on  tracing  cloth,  so 
any  number  of  blue-print  copies  of  it  may  be 
made.  It  has  been  found  of  considerable  value 
to  the  operating  department  as  well  as  for  a 
record  of  the  different  features  of  the  line  for 
the  engineering  department. 

In  this  connection  the  method  of  numbering 
bridges  which  is  used  by  these  companies  is 
worthy  of  notice.  The  accounts  of  the  various 
railroads  and  their  branches  are,  for  convenience, 
distinguished  in  the  auditing  department  by  dif- 
ferent letters,  which  are  also  shown  on  the 
station  list  on  the  reverse  of  all  working 
time  tables.  These  same  letters  are  used  by 
the  engineering  department  in  numbering  bridges, 
the  number  given  each  bridge  being  the  distance 


A  Convenient  Profile  Chart  and  Map. 

it  has  been  in  effect  that  it  is  believed  all  classes 
of  pavement  in  the  borough  vifill  be  ultimately 
put  under  the  same  system. 

The  borough,  the  total  area  of  which  is  about 
21.9  square  miles,  is  divided  into  six  sections  of 
nearly  equal  area^  each  in  charge  of  a  chief  in- 
spector. Each  section  is  subdivided  into  two 
to  five  divisions,  each  in  charge  of  a  sub-inspec- 
tor. The  sub-inspectors  patrol  the  asphalt  paved 
streets  in  their  respective  districts  and  make 
daily  reports  of  their  condition  to  a  special 
office  of  the  Bureau  of  Highways.  The  reports 
are  in  tabular  form  and  indicate  the  location 
of  every  hole,  its  dimensions  and  yardage,  and 
how  made.  From  these  reports  similar  lists 
are  made  out  and  forwarded  to  every  contractor 
from  whom  repair  work  is  required,  showing 
the  location  of  all  holes  in  pavements  of  his 
construction  that  are  still  under  contract,  together 
with    an    order    that    same    should    be    repaired 
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fore  and  pins  being  used  to  mark  the  general 
location  of  the  defects  reported.  When  the  de- 
fects are  remedied  the  pins  are  removed  or, 
if  they  are  not  repaired,  a  pin  of  a  different 
color  is  substituted,  so  that  by  a  glance  at  the 
map  a  general  idea  of  the  condition  of  the  pave- 
ments can  be  obtained. 

The  office  is  able  in  this  way  to  keep  closely  in 
touch  with  the  work  of  the  contractors  and 
notify  them  promptly  wheri  repairs  are  necessary. 
Sections  i,  2  and  3  comprise  the  area  below  S9th 
St.,  and  in  these  sections  the  system  is  in  full 
operation.  The  other  three  sections  are  being 
organized  as  rapidly  as  possible. 

The  new  system  was  devised  by  Mr.  Henry  S. 
Thompson,  Commissioner  of  Public  Works  of 
the  Borough  of  Manhattan.  Mr.  George  W.  Till- 
son  is  chief  engineer  of  the  Bureau  of  Highways 
and  Mr.  D.  B.  Goodsell,  assistant  engineer,  is  in 
charge  of  the  general  repairs.  • 
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Test  of  the  Reinforce*  Concrete  Viaduct  of 
the  Richmond  &  Chesapeake  Bay  Ry. 

The  test  of  the  Richmond  &  Chesapeake  Bay 
Ry.  Co.'s  reinforced  concrete  viaduct  at  Rich- 
mond, Va.,  a  description  of  which  structure 
was  given  in  this  journal  on  Mar.  2,  1907,  will, 
no  doubt,  be  of  interest  to  users  of  concrete. 
The  viaduct  was  designed  for  a  train  of  cars  each 
weighing  150,000  lb.,  with  a  factor  of  safety  of 
four.'  The  cars  are  54-ft.  long,  with  trucks  33- 
ft.  apart  center  to  center,  and  the  wheels  of  the 
trucks  on  --ft.  centers. 

The  specifications  called  for  a  test  of  twice  the 
designed  load,  but  as  it  was  found  practically 
impossible  to  carry  out  the  exact  prescribed 
test,  the  chief  engineer  devised  a  test  load  that 
would  give  practically  as  severe  strains  and  a 
thorough  test  as  to  the  strength  of  the  struc- 
ture. The  accompanying  sketch  shows  the 
weight  and  the  approximate  wheel  spacing  of 
the  test  load  as  agreed  upon  by  the  designer  and 
the  railway  company.     The  gondolas  were  load- 

RtsiLTS  or  Tkst  or  Viaduct  op  the  Richmond  &  Chesa- 
peake Beat  Railway  Co. 
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deflections:  second,  by  -taking  a  sight  with  an 
engineer's  level  at  the  rod  held  on  the  girder 
unloaded,  and  then  again  with  the  load  in  the 
position  to  give  the  greatest  bending;  third,  by 
measuring  with  a  steel  tape  the  exact  delloctioii 
from  a  fine  mark  on  the  girder  to  a  solidly  driven 
point   on   the  ground.     The   three   methods   gave 
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Diagram  of  Test  Train         for    Reinforced    Concrete    Viaduct. 


Span  Between 
Bents. 
Sledd  St. 


CUySt. 


Deflection  of 
-—Girders.— * 
Right.    Left. 

7/32' 

.008' 

.010' 

.010' 

.009' 

.007' 

.011' 

.011' 

3/32- 

3/32" 

1/8- 

5/32" 


O-I 

7/12- 

1-3 

.008' 

»-3 

.010' 

3-4 

.010' 

4-5 

.oil' 

1-6 

.012' 

*-J 

.013' 

7-8 

.009' 

68-69 

3/16- 

66.67 

3/32- 

7»-73 

1/8- 

82-83 

5/32" 

Span. 
49'o- 
23' 6- 
23' 6- 
23' 6- 
23' 6- 
23' 6- 
23' 6- 
23' 6- 
67.4' 
33' o- 
26'  o" 

67.4' 


1/2937 
1/2350 
1/2350 
1/2136 
1/1958 
1/1808 
1/2611 
1/4314 
1/4224 
1/2496 
1/5176 


Marshall  St 

ed  with  rails,  spikes  and  bolts  to  their  capacity, 
while  the  tender  of  the  engine  was  piled  with 
coal  and  the  tank  filled  with  water. 

-Ml  of  the  concrete  in  the  structure  had  had  at 
least  five  months  in  which  to  harden  and  under 
a   close    in.spection    previous    to    the    test,   not    a 


Test   Train    over     Marshall  Street,  Span   67.4   Feet. 


Test  Train  over    Crossing   of   Seaboard   Air   Line    Railway. 


flaw  or  crack  could  be  found  which  would  in 
any  way  weaken  the  bridge.  The  from  of  the  engine 
was  attached  to  the  cars  and  backed  on  to  the 
structure,  the  tender  therefore  being  the  first 
to  go  on  the  bridge.  The  test  train  was  first 
run  over  the  bridge  three  times  at  a  slow  rate 
of  speed  and  then  accurate  measurements  were 
made  for  the  deflection  of  a  number  of  spans. 
TJjie  first  span  tested  was  the  49-ft.  span  over 
Sledd  St.    One  end  of  these  girders  slide  on  a 


concrete  abutment  making  a  joint  for  expansion, 
while  the  other  ends  are  built  continuous  with 
the  adjoining  girders.  These  Sledd  St.  girders 
are  54  in.  deep  and  20  in.  wide,  with  a  solid  3j4- 
in.  floor  joining  them.  This  span  showed  a  ratio 
of  deflection  to  total  length  of  span  of  i  :2688. 
The  deflection  of  this  span  was  measured  in 
three  different  ways :  First,  by  setting  a  sliding 
rod  directly  under  the  middle  of  the  girders 
and  reading  by  the  vernier  of  the  rod  the  exact 


e.xactly  the  same  results,  and  therefore  it  was 
decided  in  testing  other  spans  to  use  only  that 
method  of  ascertaining  the  deflections  which 
would   be   most   convenient. 

The  next  spans  tested  were  a  number  of  235^- 
ft.  spans  adjoining  the  Sledd  St.  span,  and  where, 
on  account  of  the  viaduct  being  low,  it  was  very 
easy  to  get  exact  results.  The  girders  on  each, 
side  of  the  bridge  gave  exactly  the  same  re- 
sults for  deflection  until  the  curve  was  reached, 
where,  on  account  of  the  super-elevation  of  the 
outer  rail,  the  center  of  gravity  was  moved  to- 
ward the  western  girders  and,  as  was  to  be 
expected,  they  showed  a  trifle  more  deflection 
than   the  eastern  ones. 

Fourteen  of  these  spans  were  tested  and  showed 
a  ratio  of  deflection  to  total  span  of  from  i  :i8o8 
to  1 :3357.  Deflections  for  all  of  these  girders 
were  so  near  alike  it  was  decided  that  it  was 
only  necessary  to  test  typical  spans  in  the  re- 
mainder of  the  bridge,  as  it  was  practically  im- 
possible to  get  exact  results  where  the  bridge 
was  50,  60  or  70-ft.  high,  and  where  there 
was  no  solid  place  to  set  a  level  instrument. 

A  typical  26-ft.  span  showed  a  ratio  of  de- 
flection to  span  of  1 :2496. 

A  typical  33-ft.  span  showed  a  ratio  of  de- 
flection to  span  of  1 :4224.  The  Marshall  St. 
span  of  67.4  ft.  center  to  center  was  next  test- 
ed, and  the  ratio  of  deflection  to  the  total  span 
was  I  :SI76.  The  Clay  St.  crossing  with  the 
same  span  of  07-4  ft.  as  Marshall  St.  resulted 
in  the  east  girder  deflecting  3/32  in.,  making 
a  ratio  of  i  :8628,  while  the  west  girder  deflected 
twice  as  much,  with  a  ratio  of  i  :43i4. 

As  authorities  give  as  the  permissible  ratio  of 
deflection  to  span  1 :7S0,  and  as  all  of  the  de- 
flections measured  were  so  small,  it  was  consid- 
ered   unnecessary    to    continue    measuring    addi- 
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fional  spans,  so  it  was  decided  to  test  the  effect 
upon  the  bridge  of  the  train  moving  at  a  high 
rate  of  speed,  and  also  coming  to  a  sudden 
stop  by  the  application  of  the  air  brake.  The 
bridge  showed  remarlcably  little  vibration  under 
this  heavy  load  moving  at  a  high  rate  of  speed, 
and  repeated  tests  of  sudden  stops  made  no  jar 
in  the  bridge   that  could  be  noticed  at  all. 

The  test  train  was  runover  the  entire  bridge 
seven  times  and  gave  a  fair  test  of  the  perfect 
strength  and  stability  of  the  structure.  The 
girders  were  perfectly  elastic,  returning  to  their 
original  position  immediately  when  the  test  load 
was  removed.  At  all  the  spans  where  there  were 
expansion  joints,  the  deflection  was  greater  ow- 
ing to  the  non-continuous  girders.  It  might  be 
interesting  to  note  that  on  very  hot  days  the  ex- 
pansion is  very  noticeable.  Although  no  actual 
measurements  of  the  expansion  have  been  made 
so  far,  it  is  safe  to  say  that  on  certain  days  it 
has   expanded    Yi    in.    in   200   ft. 

Since  the  above  test  of  the  viaduct  was  made 
the  heavy  suburban  cars,  estimated  to  weigh 
120,000  lb.  loaded,  have  been  running  back  and 
forth  continuously  at  a  rate  of  speed  of  about  25 
miles  per  hour.  A  car  was  suddenly  stopped  by 
the  emergency  brake  while  runiflng  at  the  rate 
of  about  15  miles,  but  no  undue  vibration  could 
be  felt  although  the  car  stopped  within  a  dis- 
tance of  3  or  4  ft. 

Although  no  deflections  were  taken,  a  rather 
severe  test  was  made  some  days  later,  which 
was  not  contemplated  beforehand.  In  erder  that 
the  construction  trains  of  the  railway  company 
might  pass  it  was  necessary  to  send  two  of  the 
electric  cars,  an  engine  and  six  ballast  cars 
loaded  with  ballast  and  also  a  smaller  engine 
and  a  line  construction  car  all  on  the.  bridg;  at- 
one time.  The  vibration  was  no  greater  with 
this  long  moving  load  than  it  is  with  one  car. 
After  the  test  was  over  the  viaduct  was  again 
closely  examined.  No  cracks  of  any  description 
appeared  and  the  structure  seemed  perfect. 
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An  excellent  little  trade  list  known  as  the 
directory  of  Portland  Cement  Manufacturers 
of  the  United  States."  has  been  compiled  and 
pubhsljcd  at  $1.00,  by  Mr.  C.  Earle  E.  Bottoraley, 
Land  Title  Building,  Philadelphia.  The  compil- 
er s  position  as  secretary  of  the  Association  of 
American  Portland  Cement  Manufacturers  gives 
him  the  best  of  opportunities  for  obtaining  ac- 
curate information  regarding  existing  and  pro- 
jected companies.  The  statements  in  this  direc- 
tory have  been  corrected  to  Aug.  i  of  the  cur- 
rent year,  and  have  been  approved  by  the  com- 
panies mentioned  except  in  a  very  few  cases. 
ihe  information  is  arranged  in  the  same  order 
under  the  head  of  each  company,  and  the  notes 
relating  to  the  companies  are  arranged  alpha- 
betically, the  first  company  being  the  Aetna,  and 
the  last  the  York.  The  notes  give  the  location  of 
the  principal  ofiice  and  that  of  the  works,  a  list 
of  the  officers  and  the  heads  of  departments,  the 
capitalization,  and  the  capacity  of  the  mills. 


concerning  the  construction  of  tunnels  and  rail- 
way work.  (Milan,  Societa  Italiana  per  le  Stradc 
Ferrate  del  Mediterraneo.) 


The  Railway  Statistics  of  tJie  United  States 
coniniled  by  the  Interstate  Commerce  Commission 
for  the  year  ending  June  30,  1906,  have  just  been 
made  public.     They   show   that   the  total   single- 
track  mileage  in   the  United   States   was   224,363 
miles  or  about  6,262  miles  more  than  at  the  end 
of  the  previous  year.     The  commission   received 
operating  data   from   222.340  miles.     The  rolling 
stock  reported  consisted  of  51,672  locomotives,  of 
which  29,848   were   in    freight   service,    12,249   in 
passenger   service    and    the    remainder    used    for 
switching;  42.262  passenger  cars.  1,837,914  freight 
''ars  and  78,736  cars  in  company  service.     These 
figures  do  not  include  cars  owned  by  private  cor- 
porations.     The    average    number   of    passenger- 
miles  per  passenger  locomotive  was  2,055.309  and 
the  number  of  ton-miles  per  freight  locomotive 
was   7,232,563.     There   were    1,521.355   people   on 
the  pay-rolls   of  the  railroads,  equivalent  to  684 
employees  per   hundred   miles   of  line.     Of  this 
number  59.855  were  enginemen.  62.678  were  fire- 
men.   43,936   were   conductors    and    119,087    were 
other   trainmen.      The  employees   in   general   ad- 
ministrative   work    numbered    57,054;    for    main- 
tenance   of    way    and    structures.    495,879;    for 
maintenance  of  equipment,  315,952;  and  for  con- 
di'cting   transportation,   649,820.     The-  par   value 
of  the  outstanding  railway  capital  was  $14,570,- 
421.478.  equivalent  to  $67,936  per  mile.     Of  this 
amount  33.46  per  cent,  paid   no  dividends.     The 
amount   of   dividends   declared   during  the   year 
"as    equivalent    to   6.03    per    cent,    on    dividend- 
paying  stock.    The  average  revenue  per  passenger- 
milp  was  2.002  cents,  and  the  average  revenue  per 
ton-mile   was   0.748   cent.     The   total   number  of 
casualities  during  the  year  was  108.324,  of  which 
T0.618  were   fatal.     During   1906.   one   passenger 
was  killed    for  every  2,227.041    carried  and   one 
was  injured  for  every  74,276  carried. 


For  a  good  many  years  Mr.  John  K.  Allen  has 
been  doing  good  work  for  sanitation  through  the 
columns  of  "Domestic  Engineering,"  a  trade  jour- 
nal  which   was   started  shortly  after  The   Engi- 
neering  Record,   and   has  been   maintained   ever 
smce  as  an  exponent  of  good  design  and  work- 
manship  in    everything   relating   to  the   heating, 
plumbing  and  lighting  of  buildings.     During  this 
period  the  sanitary  fittings  of  a  house  have  com- 
pletely changed  in  their  character,  and  what  was 
the  luxury  of  a  few  a  quarter  of  a  century  ago 
is  now  the  necessity  of  all.     This  is  shown  in  a 
number  of  places  in   Mr.   Allen's  "Sanitation   in, 
the  Modern  Home,"  a  small  volume  full  of  sound' 
advice  concerning  the  selection  and  drainage  of 
a  building  site,  the  general  interior  arrangement 
from  a  sanitary  viewpoint,  the  proper  construc- 
tion of  cellar  floors  and  walls,  plumbing  in  the 
different  rooms,  warming  by  steam  and  hot  water, 
furnace  heating,  ventilation  and  temperature  con- 
trol, lighting  and  other  subjects.    The  information 
is  well   arranged  and  presented  in  such  a  form 
that  anybody  interested  7n  healthy  and  comfort- 
able   houses    can    readily    grasp    it.      (Chicago, 
Domestic  Engineering.) 


A  description  of  works  executed  between  1897 
and  1905  by  the  Mediterranean  Ry.  Co.  has  re- 
cently been  issued  in  two  sumptuously  published 
quarto  volumes  profusely  illustrated  bearine  the 
title  "Relazione  sugli  Studi  e  Lavori  Eseguiti  dal 
1897  al   1905."     The  text  volume  is  divided  into 
several  parts,  while  the  large  atlas'  contains  many 
admirable  drawings  and  engravings.    The  book  is 
mainly  interesting  for  its  account  of  the  railroad 
connecting    the    Simplon    Tunnel    line    with    the 
Italian  railway  system.     This  connecting  line  has 
a   number  of  unusual    features ;    much  of  it  lies 
through  an  Alpine  country  where  the  construction 
was  extremely  difficult  and  in  places  it  was  neces- 
sary  to   use   helical    funnels    such   as    were   first 
introduced    for    overcoming    grades    on    the    St. 
Gothard   R.    R.     The   first   part   of  the   volume 
describes   the    railroads    built    bv    the    comoanv 
as  contractor,  and  the  second  part  is  a  collection 
of    papers    concerning    their   technical    features, 
including    extensive  earthworks,    masonry  struc- 
tures, iron  bridges,  tunnels  and  buildings.     The 
last  part  of  the  book  is   a  collection  of  mono- 
graphs on  some  of  the  more  interesting  technical 
subjects.     These  include  several  tunnels  in  rock 
and  in   soft  earth,   the  specifications  for  bridges 
prescribed  by  the  Italian  Government  and  other 
specifications    for   the    same    class    of   structures 
suggested  .by  the  company,  and   the  geology   of 
the  region   in  which   the  work   was   done.     The 
volumes    form   one   of   the   most   elaborate   pub- 
lications   of   an    engineering   nature    ever    issued 
and   will  be   found  full   of  valuable  information 


Investigations  of  the  mechanical  properties  of 
wood  by  the  United  States  Forest  Service  are  be- 
ing conducted  by  several  timber-testing  stations  in 
cooperation    with    the    University    of    California. 
Purdue  University,  the  University  of  Oregon,  the 
University  of   Washington  and   the  Yale   Forest 
School.    The  general  aim  of  these  tests  is  to  sup- 
ply useful   information   for  engineers  and  archi- 
tects as  well  as  to  determine  the  value  for  specific 
purposes  of  quick-growing  woods  thus  promoting 
the  practice  of  conservative   forest  management 
and   determining  proper  substitutes  for  material 
which  is  more  valuable  for  uses  other  than  those 
for  which  it  is  now  employed.    At  the  present  time 
the  programme  of  the  investigation  calls  for  tests 
to  determine  the  properties  of  structural  timber 
made  on  pieces  of  commercial  size  and  grade ;  tests 
to  determine  the  effect  of  the  rate  of  application  of 
the  test  loads  and  the  effect  of  moisture,  and  tests 
to  ascertain  the  influence  on  the  properties  of  tim- 
ber, of  preservatives,  methods  of  seasoning  and 
fire  retardants.     The  determination  of  the  effect 
of  moisture  was  assigned  to  the  technical  labora- 
tory of  the  Yale  Forest  School  under  the  general 
direction  of  Professor  J.  W.  Tourney.    The  work 
was  done  by  Mr.  H.  D.  Tieman,  and  his  report 
has  recently  been  issued  by  the  forest  service  un- 
•ler   the   title   of   "Effect  of   Moisture    upon   the 
Strength  and  Stiffness  of  Wood."     Mr.  Tiemann 
has  determined  factors  by  the  use  of  which  the 
results  of  tests  of  wood  having  various  degrees 
of  moisture  may  be  reduced  to  a  common  basis 
in  the  case  of  certain  species  and  certain  kinds  of 
tests.       He   has    established   the    percentages   of 
moisture  at  w.hich  the  cell  walls  are  saturated  in 
the  case  of  these  species,  and  has  determined  the 
true  nature  of  the  law  representing  the  effect  of 
•iny  further  reduction  of  moisture  on  the  strength 
of  timber.     His  studies  explain  the  reasons  for 
the  various   facts  and  his  subsidiary  studies  on 
case-hardening,  on  prolonged  soaking,  and  on  soak- 
ing followed  by  drying  have  direct  application  to 
'lie   utilization   of  timber.     The  results  apply  to 
hardwood   in   small   forms,   such  as  are   used   in 
carriage  building,  and  to  softwood  timber  in  some 
forms,    such   as   crossarms    for    telegraph    poles, 
where  thorough  and  uniform  drying  and  conse- 
quent large  increase  in  strength  may  be  obtained. 
.•\n  abridged  form  of  the  paper  has  also  been  pub- 
'ished  by  the   Forest  Service  under  the  title  of 
"Strength  of  Wood  as  Influenced  by  Moisture." 
which  contains  the  valuable  reduction  tables  of  the 
complete  monograph. 


So  much  depends  upon  proper  illumination  by 
artificial   means   that   it  is    rather   surprising   no 
book  on  the  practical  features  of  the  subject  was 
Dublished  before  Messrs.  J.  R.  Cravath  and  V.  R. 
Lansingh  wrote  "Practical  Illumination."  a  work 
equally  valuable   to   the   technical   and    the   non- 
technical reader.     It  is  generally  recognized  that 
a  large  proportion  of  the  light  furnished  by -arti- 
ficial means  is  wasted,  while  oculists  are  agreed 
that  a  considerable  part  of  the  deterioration   of 
eyesight  now  so  prevalent  is  due  to  the  improper 
use  of  artificial  lights.     Accordingly  the  authors 
confine  their  discussion  to  the  best  use  of  light 
after  it  is  produced  rather  than  the  apparatus  for 
producing  it.     Most  of  the  tests  described  were 
made  in   the   Electrical   Testing  Laboratories   of 
New   York,   and  were   thus   uniform   in   method 
and  character;   no  tests  made  by  manufacturers 
have  been  used.     Interior  illumination  alone  has  ■ 
been  considered,   and  a  great  many  illustrations 
are  given  to  show  bad  and  good  arrangements  of 
lamps  for  a  given  purpose.     The  first  three  chap- 
ters outline  the  laws  of  light  and  its  measurement 
and  explain  the  methods  of  calculating  the  amount 
of  illumination,  thus  preparing  the  reader  to  un- 
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tierstand  the  methods  of  rating  different  sources 
of  illumination  adopted  by  the  authors.  Three 
chapters  follow  on  individual  electric,  gas  and 
acetylene  burners,  and  their  reflectors,  shades  and 
globes.  The  amount  and  dispersion  of  light  from 
a  naked  source  of  illumination  and  their  modifica- 
tion by  reflectors  and  shades  is  a  subject  that  few 
people  have  considered  as  carefully  as  they  should, 
or  otherwise  the  inefficient  "decorative"  shades  so 
often  seen  where  art  alone  is  considered  would 
have  no  sale.  The  number  of  people  whose  eye- 
sight IS  hun  everj-  night  by  attempts  to  reproduce 
the  A-isually-destructive  dinner-table  candles  of 
our  forefathers  must  be  enormous,  and  many  have 
inveighed  more  than  once  against  the  outrages 
committed  in  the  name  of  illumination  in  reading 
rooms  and  libraries.  The  use  of  clusters  of  in- 
candescent lamps  is  becoming  quite  prevalent  for 
some  purposes,  and  a  chapter  is  devoted  to  a  dis- 
cussion of  methods  of  obtaining  the  best  results 
from  such  groups.  Chapters  are  also  given  on 
the  characteristics  of  Nernst,  electric  arc,  gas 
arc  and  %-apor  lamps,  and  the  diagrams  of  the 
distribution  of  light  from  them  give  full  informa- 
tion to  those  who  are  considering  their  use  but 
are  uncertain  concerning  the  illumination  they 
will  give.  Two  important  chapters  explain  the 
methods  of  making  practical  tests  of  lamps  by 
means  of  demonstration  rooms,  and  summarize 
the  authors'  views  regarding  the  comparative  uses 
of  different  illuminants.  The  remainder  of  the 
book  describes  the  selection,  arrangement  and  im- 
provement of  artificial  lights  for  many  classes  of 
indoor  service.  It  is  illustrated  by  engravings 
showing  the  lighting  arrangements,  good  and  bad, 
in  many  different  rooms,  and  will  appeal  directly 
to  all  who  have  been  puzzled  about  the  best  way 
to  light  individual  rooms  as  well  as  entire  build- 
ings. (New  York,  McGraw  Publishing  Co., 
$3-oa) 


Letters  to  the  Editor. 


The  Union  Pacific  Location. 

SiK :  In  an  editorial  article  entitled  "The  Func- 
tion of  Light  Railways,"  in  The  Engineering 
Record  for  August  31,  1907,  occurs  the  following 
statement :  "Railroads  have  grown  over  the  coun- 
try in  a  sprawling,  irregular  fashion  ever  since 
the  zig-zag  war  dance  of  the  Union  Pacific  over 
its  land  allotments."  It  surprises  and  grieves 
me  that  such  thoughtless  language  should  be  per- 
mitted to  appear  in  a  leading  article  of  a  paper 
conducted  with  the  dignity  and  fairness  which 
we  are  accustomed  to  find  in  The  Engineering 
Record. 

One  infers  from  the  quotation  above  cited  that 
the  editorial  writer  believed  that  the  Union  Pa- 
cific Railroad  as  originally  built  was  located  on 
a  tortuous  route,  so  as  to  make  it  as  long  as 
possible  and  thus  increase  its  land  grant,  which 
was  so  many  sections  of  land  per  mile  of  main 
line.  Such  loose  talk  has  appeared  from  time 
to  time  in  the  speeches  of  cheap  politicians,  with 
an  axe  to  grind.  But  it  is  unkind  for  a  reputable 
engineering  paper  to  publish  such  a  gratuitous 
reflection  on  the  character  of  the  engineers  who 
located  and  built  the  Union  Pacific 

When  that  line  was  built  the  country  through 
which  it  ran  was  a  wilderness  populated  only 
by  savage  Indians.  There  was  no  traffic  except 
as  the  railroad  created  it.  It  was  a  common  say- 
ing for  years  after  the  road  was  opened  that 
the  receipts  from  the  occasional  trains  were  not 
enough  to  pay  for  the  fuel  and  wheel  grease  used. 
It  would  have  been  the  greatest  folly  to  make 
expenditures  at  that  time  necessary  to  build  a 
twentieth  century  trunk  line.  And  yet  what  was 
the  character  of  the  line  the  Union  Pacific  did 
build  in  the  sixties?  This  question  is  practically 
answered  by  investigating  the  work  done  during 


the  past  ten  years  in  efforts  to  improve  grades, 
alignment  and  distance.  With  practically  un- 
limited funds  to  draw  upon,  after  thorough  sur- 
veys and  careful  examination  by  skilled  engineers, 
with  able  contractors,  a  railroad  in  operation  to 
deliver  men  and  materials  at  any  desired  point, 
the  railroad  people,  after  years  of  effort  and  mil- 
lions of  expenditure,  succeeded  in  cutting  down 
the  total  length  of  the  Union  Pacific  from  1033 
miles  to  1003  miles,  less  than  three  per  cent. ! 
Does  that  look  like  a  "zig-zag  war  dance  over  land 
allotments?" 

The  original  location  of  the  Union  Pacific 
Railroad,  with  which  I  never  had  anything  to 
do,  not  even  an  acquaintance  with  the  engineers 
who  made  it,  was  a  piece  of  remarkably  good 
engineering  judgment  from  beginning  to  end,  and 
will  be  so  esteemed  by  all  thoughtful  engineers 
who  may  be  able  to  investigate  the  facts.  The 
Union  Pacific  was  not  built  in  "sprawling,  irregu- 
lar fashion,"  although  financial  necessity  has  of- 
ten compelled  railroads  in  other  parts  of  the 
country,  which  were  built  in  the  days  of  small 
things,  to  f  dopt  that  sort  of  a  location. 

Respectfully,  T.  A. 


The  Quebec  Bridge  Collapse. 

Sir  : — I  beg  to  submit  a  theory  of  the  Quebec 
bridge  disaster  that  accounts  for  every  phase  of 
the  disaster  so  far  as  the  facts  have  been  made 
public.  The  theory  thus  far  given  the  greatest 
prominence  is  entirely  inconsistent  with  the  facts 
for  the  following  reasons.  (This  theory  is  that 
a  bottom  chord  member,  ApL,  on  the"  left  truss 
in  the  anchor  arm  failed  and  brought  down  the 
structure.)  In  the  first  place  it  is  unbelievable 
that  a  member  of  the  size  of  the  one  under 
suspicion,  with  the  intensity  of  strain  it  sus- 
tained, could  have  failed  under  a  steady  load. 
In  the  second  place,  initial  failure  of  a  bottom- 
chord  member  on  the  left  truss  would  have 
thrown  the  whole  structure  to  the  left  and  not 
to  the  right  as  it  actually  fell.  In  the  third  place, 
initial  failure  in  the  bottom  chord  of  the  anchor 
arm  would  have  thrown  an  enormous  thrust  at 
the  foot  of  the  tower  and  pushed  it  toward  shore 
instead  of  allowing  the  greater  part  of  the  tower 
to  fall  riverward.  In  the  fourth  place,  if  the 
failure  were  the  result  of  the  continuation  of  the 
weakness  observed  in  bottom  chord  member  AqL, 
we  should  look  for  that  member  to  fail  by  bow- 
ing, since  it  was  a  partial  bow  that  vras  ob- 
served. In  the  general  collapse,  however,  this 
member  took  an  S  shape. 

My  theory  is  that  the  traveler,  which  was 
about  twice  as. high  as  the  truss  where  it  was 
standing,  was  either  pulled  over  by  accident  or 
fell  Over  due  to  insufficient  cross-bracing,  and 
that  this  fall  to  the  right  threw  the  whole  top 
chord  system  to  that  side,  crushing  the  vertical 
posts  and  thus  causing  cumulative  failure  of  the 
entire  superstructure.  The  pulling  over  of  the 
erection  gantry  or  traveler  may  have  been  done 
by  the  workmen  in  bracing  the  traveler  for  the 
night.  It  is  customary  to  take  the  falls  from 
one  side  of  a  traveler  and  attach  the  block  to 
some  part  of  the  other  side  of  the  structure, 
then  vice  versa,  forming  X-bracing.  The  pulling 
on  one  such  diagonal  line  could  easily  start  the 
traveler  to  fall.  The  truss  posts  could  not  resist 
the  fall. 

The  reasons  I  have  for  believing  that  the 
whole  cause  of  failure  was  due  to  the  traveler 
are  as  follows: 

(1)  The  traveler  was  being  dismantled,  and, 
though  300  tons  of  its  weight  had  been  removed, 
800  tons  remained.  If  only  500  tons  of  this  was 
in  the  top  structure,  there  would  be  a  force  of 
about  five  tons  at  the  top  chord  of  truss  for 
every  foot  that  the  side  bents  were  out  of  plumb. 

(2)  The  traveler  had  little  or  no  lateral  brac- 
ing.    If  it   was  braced,  it  must  have  been  with 


wire  ropes,  which  in  any  event,  by  reason  of 
their  extensibility  would  allow  large  stretch  and 
large  swaying. 

(3)  The  vertical  posts,  excepting  the  main 
tower  post,  had  little  stiffness  laterally  to  resist 
such  a  force  as  this  traveler  would  produce. 
The  single  lacing  was  'in  planes  normal  to  the 
truss,  making  the  posts  exceptionally  weak  in 
that  direction. 

(4)  A  blow  from  the  traveler,  such  as  its 
falling  to  one  side  would  produce,  would  cause 
just  such  a  failure  as  the  one  that  occurred.  It 
would  deflect  the  top  chord,  with  the  sway- 
bracing,  to  one  side,  and  the  weakest  part, 
namely,  the  part  of  the  posts  beside  the  roadway 
opening,  would  bend.  This  would  allow  the 
entire  upper  system  to  come  down. 

(5)  This  theory  would  agree  with  what  little 
has  been  published  as  to  the  observation  of  men 
at  the  bridge.  They  say  no  swaying  of  the 
structure  was  observed.  This  would  be  expected 
on  account  of  the  stiffness  of  the  lateral  system 
at  floor  level.  They  say  that  the  floor  of  the 
anchor  arm  sunk  and  they  had  to  run  up  hill. 
This  would  be  the  case  if  the  upper  structure 
should  come  down :  the  lower  chord  as  an  arch 
would  not  Stan*  the  weight  of  the  floor.  If  the 
lower  chord  failed  first  on  one  side  and  in  one 
member,  there  would  be  swaying  of  the  floor  be- 
cause of  the  unsymmetrical   failure. 

(6)  The  S  shape  assumed  by  ApL,  the  lower 
chord  member  that  is  supposed  by  some  engi- 
neers to  liave  been  the  cause  of  failure,  fits  ex- 
actly in  this  theory.  Your  account  states  that 
this  S  was  in  both  members  Ag.  The  lateral 
thrust  to  the  right  would  be  communicated  down 
the  first  main  diagonal  and  the  first  main  post  in 
the  anchor  arm,  at  the  foot  of  which  one  end 
of  ApL  was  located ;  and  this  end  of  ApL  would 
be  pushed  to  the  right  in  forming  the  S,  just  as 
it  was  found  to  be.  This  lateral  push  was  even 
enough  to  overcome  the  observed  bow  of  which 
so  much  is  made  and  reverse  half  of  it. 

(7)  The  failure  must  have  been  something  that 
affected  both  trusses  alike  otherwise  the  almost 
vertical  drop  is  inexplicable.  .  This  would  be  the 
case  with  a  lateral  force  exerted  against  the  top 
chord ;  for  as  soon  as  the  vertical  posts,  which 
were  under  heavy  stress,  would  bend  to  one  side 
enough  to  fail,  everything  else  would  give  way 
almost  at  once,  and  every  part  of  each  truss 
would  be  affected  just  alike.  The  sway  bracing 
between  posts  above  the  overhead  struts  and  be- 
low the  floor  would  hold  the  posts  vertical  in 
these  portions  until  the  force  of  the  fall  would 
crush  the  posts. 

There  is  nothing  mysterious  about  the  above 
theory  to  account  for  the  failure,  and  it  does 
not  carry  with  it  the  suspicion  that  all  other 
large  structures  in  which  there  are  heavy  com- 
pression members  may  be  on  the  point  of  failure. 
The  failure  is  simply  brought  into  the  class  with 
about  all  other  great  erection  failures,  and  is  due 
to  an  omission  to  provide  sufficient  unyielding 
sway  bracing.  Yours  very  truly, 

Edward  Godfrey. 

Pittsburg,  Sept.  14. 


The  Peat-Briquetting  Plant  of  the  Commer- 
cial Artificial  Fuel  Co.,  near  Lambertville,  Mich., 
has  a  capacity  of  60  tons  daily,  the  product  con- 
taining 16.7  per  cent,  moisture,  55.3  volatile  mat- 
ter, 20.5  fixed  carbon  and  7.5  ash.  Its  heating 
value  is  stated  to  be  about  10,600  B.  t.  u.  per 
pound.  The  peat  is  obtained  from  a  lO-ft.  bog 
by  a  dipper  dredge  and  taken  in  scows  to  the 
plant.  Here  it  is  first  passed  through  a  cutter, 
in  which  it  is  thoroughly  disintegrated,  and  then 
through  a  kneading  machine.  It  is  next  com- 
pressed and  discharged  through  a  die  as  4X4-in. 
bars,  which  are  cut  by  knives  into  briquettes  12 
in.  long.  The  latter  are  then  dried  like  soft 
brick  in  sheds. 


September  28,  1907. 


THE     ENGINEERING     RECORD. 


331 


THE  ENGINEERING  RECORD 

Pdblished  Weekly  by  the 

McGraw  Publishing  Company 

James  H.   McGraw,    Pres.;  Curtis  E.  Whittlesey, 
Sec.  and  Treas. 

MAIN    OFFICES: 
239  West  39TH  Street,  New  Yokk. 
BRANCH  OFFICES: 
Chicago:    Old  Colony  Building, 
Philadelphia:    Real   Estate  Trust  Building. 
Cleveland:    Scliofield  Building. 
San  Francisco:    Atlas  Building. 
London    Office:     Hastings   House,    Norfolk    St.,   Strand. 


SUBSCRIPTION   RATES. 

United  States.  Cuba  and  Mexico $3.00  a  year 

Canada    $4.50  a  year 

Foreign    subscription $6.00  a  year 

25   shillings.  25   marks.  31    francs. 

Foreign   subscriptions  may  be  sent  to  our  London  office. 


NOTICE  TO   ADVERTISERS. 

Changes  in  advertisements  intended  for  a  particular 
issue  should  reach  the  office  of  The  Engineering  Record 
on  Friday  of  the  previous  week.  New  advertisements 
ca»  be  received  up  to  noon  of  Wednesday  of  the  week 
of  issue. 

NOTICE  TO  SUBSCRIBERS. 
Remittances. — Remittances  should   be  made  by  check. 
New    York    draft,    or    money    order,    in    favor    of    Thb 
Engineering   Record. 

Chances  of  Address. — The  old  address  should  be  given 
as  well  as  the  new,  and  notice  should  be  received  a  week 
in  advance  of  the  desired  change. 

Back  Copies. — No  copies  of  issues  prior  to  July,  1906, 
are  kept  on  sale,  except  in  bound  volumes. 

Date  on  Wrapper  indicates  the  month  at  the  end  of 
which  subscription  expires.  The  sending  of  remittances 
for  renewal  prior  to  that  date  will  be  much  appreciated 
by  the  publishers. 

Cldb  Rate. — In  acknowledgment  of  'assistance  rendered 
by  subscribers  in  the  securing  of  new  orders,  a  club  rate 
of  $2.50  per  annum  is  quoted.  The  rate  applies  to 
subscriptions  in  clubs  of  two  or  more,  at  least  half  of 
the  names  in  the  club  to  be  those  of  new  subscribers. 

Entered   at    the    New    York   Post-Office   as    Second   Class 
mail   matter. 

Copyright,    1907,  by  the   McGraw  Publishing  Co. 

Of  this  issue  ef  THE  ENGINEERING  RECORD 
14,250  copies  are  printed.  Total  circulation  for  1907  to 
date,  556,500  copies,  an'  average  of  14,526  copies  per 
week. . 

TABLE  OF   LEADING  ARTICLES. 

The  Public  Roads  of  the  United   States 33J 

Operating  Records  of  New  Power  Plants 33^ 

The     Maintenance     of     Small     Works     for     Treating 

Sewage  and   Water 33* 

A   Possible  Result  of  Electric  Train  Operatiofl 333 

Engineering    Features    on    the    Western    Pacific    Ry. 

(Illustrated)     334 

Calf     Killer    Bridge,     Nashville,     Chattanooga    &    St. 

Louis    Ry 339 

Examination   of   Water  Purification  Plant  at  Owens- 

boro.    Ky.      (Illustrated) .••  340 

Repairing    a    Leak    at    Hope    Reservoir,    Providence. 

(Illustrated)     34' 

Strengthening  an   Old  Lattice  Girder  Bridge.     (Illus- 
trated)       342 

The   Erection  of  the    South   Cantilever    Arm    of  the 

Quebec    Bridge.      (Illustrated) 343 

The  Mclwood  Ave.  Retaining  Wall,  Pittsburg.    (Illus- 
trated)       345 

Underpinning  Adiacent  to  the  Silversmiths'  Building, 

New    York,      (Illustrated)     34* 

A   Central   Power    Station  in  the  Whitewood,    S.    D., 

Mining   Distrit.      (Illustrated) 349 

Continuity  in  Reinforced   Concrete  Beams  and   Slabs.  351 
Experiments    Vith    Submerged    Tubes    4    Ft.    Square. 

(Illustrated)     352 

A    Special   Turntable    Crane.     (Illustrated) 355 

New    Building    of    the    King    Plaster    Mills,    Staten 

Island.    (Illustrated)    355 

Book  Notes  357 

Lattice   Bars  in  the  Quebec  Bridge 357 

Cost    of   Aerial    Cableway   in    Making   a    Fill.     (Illus- 

trated) 358 

The  Public  Roads  of  the  United  States. 

About  ten  years  ago  there  was  considerable 
controversy  concerning  the  approximate  length, 
cost  of  construction  and  maintenance  charges  of 
public  roads  in  this  country.  Some  figures  were 
given  out  by  government  officials  regarding  the 
advantages  to  farmers  of  public  roads  of  fairly 
good  construction,  and  these  figures  were  at- 
tacked as  extremely  inaccurate,  and  also  for  the 
illogical    use   made   of    them.     The   tilt   between 


Prof.  I,  O.  Baker  of  the  University  of  Illinois 
and  the  late  Roy  Stone  will  be  recalled  with  con- 
siderable interest  by  those  who  followed  this 
controversy.  Probably  the  figures  were  far  from 
accurate,  but  they  had  a  certain  measure  of  value 
as  attempts  in  the  direction  of  securing  informa- 
tion on  which  to  base  some  decidedly  important 
studies.  It  goes  without  saying  that  the  federal 
government  is  best  equipped  to  gather  informa- 
tion of  this  nature,  and  Mr.  L.  W.  Page,  direc- 
tor of  the  Office  of  Public  Roads  of  the  Depart- 
ment of  Agriculture  recognized  this  fact  some 
time  ago  and  arranged  for  another  and  better  in- 
vestigation, covering  the  mileage,  revenues  and 
expenses  of  public  roads  in  1904  throughout  the 
country.  By  his  enthusiasm  in  public  road  af- 
fairs he  was  able  to  interest  officials  and  private 
individuals  to  help  him  in  this  work,  and  the 
result,  just  made  public,  is  an  interesting  com- 
pilation of  data  far  more  reliable  than  any  pre- 
viously gathered  in  this  country. 

The  collection  of  the  statistics  has  l«:en  a 
troublesome  task,  not  only  on  account  of  the 
great  diversity  which  exists  in  the  methods  of 
carrying  on  road  improvements  in  different  parts 
of  the  country,  but  also  because  it  was  neces- 
sary in  some  cases  to  write  from  fifteen  to  twenty 
letters  to  a  single  township  in  order  to  secure 
all  the  information  needed  to  make  the  investi- 
gation complete.  In  some  states  there  are  as 
many  as  1,500  of  these  townships  which  must  be 
taken  into  account.  In  states  where  road  taxes 
are  assessed  and  collected  by  county  officials,  the 
task  was  comparatively  easy,  but  that  it  was  an 
onerous  undertaking  is  shown  by  the  fact  that 
about  60,000  communications  had  to  be  sent  out 
before  the  investigation  was  complete.  The  sys- 
tems of  road  taxation  and  the  methods  of  col- 
lecting and  sending  road  funds  differed  so  radi- 
cally in  various  states  and  even  in  parts  of  the 
same  state  that  it  was  necessary  to  prepare  a 
great  variety  of  blank  forms  before  all  the  data 
could  be  obtained.  After  they  were  secured  the 
accuracy  of  all  doubtful  figures  was  verified  so  far 
as  practicable.  Some  reports  were  returned  to 
those  making  them  for  checking  or  correction, 
and  in  some  states  the  heads  of  the  highway  and 
geological  departments  rendered  valuable  aid  in 
revising  the  figures.  It  is  possible,  however,  that 
errors  crept  in,  for  the  mileage  of  roads  on  the 
boundary  lines  of  townships  and  counties  may 
have  been  reported  twice  in  some  cases  and  not 
at  all  in  others.  The  roads  in  many  counties 
and  townships  have  never  been  surveyed  and 
estimates  had  to  be  made  of  their  length  in  such 
cases.  In  some  places  no  permanent  records  have 
apparently  been  kept  of  the  collection  and  ex- 
penditure of  road  funds  and  in  other  places  the 
records  are  in  a  confused  condition.  In  a  few 
instances  the  officials  refused  to  supply  the  in- 
formation imless  paid  by  the  Agriculture  De- 
partment, and  as  the  Department  had  no  funds 
for  the  purpose,  it  became  necessary  to  secure 
the  information  through  unofficial  sources.  Tak- 
ing the  figures  as  a  whole,  however,  it  is  be- 
lieved that  they  are  fairly  correct  and  will  form 
a  valuable  basis  for  comparison  and  future  work. 

The  report  uses  !he  term  "improved  road"  as 
signifying  a  highway  graded,  drained  and  sur- 
faced with  a  material  or  combination  of  mater- 
ials or  treated  with  the  application  of  some  prep- 
aration resulting  in  a  reasonably  smooth,  firm 
and  durable  surface.  The  figures  show  that  in 
1904  there  were  2,161,570  miles  of  public  road 
in  the  United  States  of  which  amount  7.14  per 
cent,  had  been  improved  as  above  defined.  Of 
these  improved  roads  108.233  miles  were  surfaced 
with  gravel,  38,622  miles  with  stone,  and  6,810 
.miles  with  special  materials  like  .s.hells,  sand- 
clay,  oil  and  brick.  Taking  the  country  as  a 
whol«,  there  is  0.73  miles  of  road  per  square 
mile  of  territory,  or  I  mile  of  road  to  every 
35  inhabitants  and   i   mile  of  improved   road  to 


every  492  inhabitants.  These  figures  do  not  in- 
clude roads  in  the  Indian  Territory,  Alaska,  and 
the  island  possessions  or  the  mileage  of  roadt 
in  incorporated  cities  and  villages. 

The  District  of  Columbia  stands  first  with 
3.18  miles  of  road  per  square  mile  of  area,  and 
Connecticut  is  next  with  2.9  miles.  Rhode  Island 
has  2.24  miles,  Pennsylvania  2.21  miles  and  Ari- 
zona has  but  0.05  mile.  The  District  of  Colum- 
bia has  1,459  people  per  mile  of  road.  Rhode 
Island  181  people,  Massachusetts  164,  New  Jer- 
sey 127  and  Connecticut  64.  Nevada  has  but 
3  persons  per  mile  of  pijblic  road.  North  Dakota 
5,  South  Dakota  7,  Wyoming  8,  Idaho  and  Ok- 
lahoma 9  each  and  Montana  10.  These  figures 
relate  to  public  roads  of  every  sort.  When 
the  improved  roads  alone  are  considered,  Indi- 
ana is  found  to  have  the  largest  mileage,  23377 
miles.  Ohio  has  23460  miles,  Wisconsin  10,633 
miles.  Kentucky  9,486,  California  8,803,  Illinois, 
Massachusetts  and  Michigan  over  7,000  miles 
each,  Minnesota  over  6,000  miles,  and  New  York 
over  5,000  miles.  In  about  two-thirds  of  the 
stales  gravel  has  been  the  principal  surfacing 
material  used  in  improving  the  roads.  Massa- 
chusetts has  45.89  per  cent,  of  the  roads  im- 
proved in  some  manner,  Rhode  Island  has  43.26 
per  cent.,  Indiana  34.94  per  cent.,  Ohio  33.78 
per  cent.,  California  18,87  per  cent.,  Connecticil 
16.7s  per  ceilt.,  Wisconsin  16.72  per  cent.,  Ken- 
tucky 16.60  per  cent.,  New  Jersey  16.32  per  cent. 
It  is  interesting  to  observe  how  closely  the  higher 
percentages  of  improved  roads  agrees  with  the 
higher  figures  of  population  per  mile  of  road. 
Unquestionably  this  fact  is  the  kernel  of  the 
growing  regard  with  which  railroad  corporations 
are  holding  highway  improvements.  Improved 
highways  are  becoming  the  best  feeders  for  rail- 
ways, and  the  heads  of  great  railway  systems 
are  now  seriously  directing  their  efforts  toward 
securing  the  betterment  of  common   roads. 

The  feature  of  the  investigation  which  is  most 
important,  however,  is  not  that  relating  to  the 
extent  of  the  improvements,  but  rather  to  the 
amount  of  the  expenditures  for  highway  work 
in  different  parts  of  the  country  and  the  re- 
turns obtained  from  these  sums.  The  investiga- 
tion shows  that  during  1904  the  public  roads 
were  responsible  for  an  expenditure  from  prop- 
erty and  poll  taxes,  bond  issues  and  state-aid 
funds,  together  with  the  value  of  labor  ex- 
pended under  the  statute-labor  laws,  of  nearly 
$80,000,000.  Of  this  amount  nearly  $54,000,000 
was  obtained  from  property  and  poll  taxes  pay- 
able in  cash,  nearly  $20,000,000  was  the  value 
of  the  labor  taxes,  and  the  remainder  came  from 
bond  issues  and  state-aid  funds.  The  expendi- 
ture amounted  to  $37.07  per  mile  of  public  road, 
or  $1.05  per  capita.  These  figures  include  the 
cost  of  such  bridges  as  were  necessary  in  con- 
nection with  road  improvements.  Although  the 
sum  is  small  when  it  is  divided  on  the  basis  of 
the  total  mileage  of  public  highways,  it  is  about 
eight-thirteenths  of  the  expenditures  for  public 
schools  in  the  country  during  1903-1904.  and 
about  ten-thirteenths  as  much  as  was  spent  for 
river  and  harbor  improvements.   ■ 

The  voluminous  statistics  which  the  Office  of 
Public  Roads  has  just  made  public  shows  con- 
clusively that  the  best  results  will  be  obtained 
in  those  states  where  all  road  taxes  are  paid  in 
cash,  in  order  that,  the  work  may  be  placed  in 
the  hands  of  persons  who  have  a  practical  knowl- 
edge of  the  subject  and  whose  duty  it  is  to  de- 
vote their  who'e  time  and  attention  to  highway 
improvement.  New  York  and  Pennsylvania  have 
encouraged  this  practice  by  giving  over  to  all 
counties  where  the  practice  of  working  out  road 
taxes  has  been  abolished  in  favor  of  cash  pay- 
ment, a  certain  percentage  of  the  amount  of  the 
taxes  so  collected.  Taking  the  country  as  a 
whole,  the  figures  sho^  that  if  the  percentage 
of  improved  roads  is  a  fair  standard   for  judg- 
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ing  the  condition  of  a  district,  the  best  results 
have  been  obtained  in  those  states  which  have 
abolished  statute  labor  and  where  the  road  taxes 
are  paid  chiefly  in  cash.  The  amount  of  prop- 
erty taxation  for  road  purposes  varies  widely, 
and  one  of  the  best  features  of  the  investigation 
referred  to  is  the  compilation  of  information  con- 
cerning what  is  done  in  this  respect  throughout 
the  country.  If  the  investigation  produced  no 
other  result  than  this  comprehensive  statement 
of  taxation  for  road  purposes,  it  would  have  been 
fully  justified.  It  is  impracticable  to  summarize 
it  here  and  the  reader  is  referred  to  the  full 
report  for  it.  The  document  is  an  important 
contribution  to  our  knowledge  of  roads,  and  the 
OflSce  of  Public  Roads  is  to  be  congratulated  on 
the  success  of  its  investigation,  from  which  a 
good  many  people  did  not  expect  any  such  useful 
and  instructive  results. 


Operating    Records    in  New  Power  Plants. 


In  the  construction  of  a  new  power  plant  for 
important  sen-ice  the  installation  of  the  machin- 
ery usually  takes  so  much  attention  from  the 
operating  staff  that  there  is  little  opportunity  for 
the  keeping  of  records  in  great  detail.  Everyone 
realizes  that  it  is  useless  to  expect  good  economy 
in  fuel  consumption  and  labor  cost  per  kilowatt- 
hour  before  the  plant  is  half  loaded,  and  for  this 
reason  the  question  of  log  sheets  and  load  curves 
is  generally  one  of  the  last  things  to  be  put  on  a 
regular  working  basis.  In  some  plants  practically 
no  records  are  kept  until  the  station  is  opened 
for  commercial  service. 

The  wisdom  of  not  attempting  too  great  re- 
finement in  early  records  is  indisputable,  but  it  is 
clearly  a  mistake  to  go  to  the  other  extreme  and 
keep  practically  no  station  log  whatever.  For 
example,  in  the  case  of  a  power  plant  approaching 
completion  in  connection  with  the  electrification 
of  a  steam  railroad,  steam  is  sure  to  be  demanded 
from  the  boilers  long  before  commercial  trains 
begin  to  run ;  engines  or  turbines  must  be  turned 
over  and  gradually  speeded  up  to  full  usefulness; 
and  some  of  the  generating  units  will  be  finished 
in  installation  before  others  and  will  be  needed 
for  the  operation  of  trial  trains  on  experimental 
track  sections,  or  for  supplying  current  for  con- 
struction purposes.  In  an  industrial  plant  de- 
signed to  supply  power  to  a  motor-driven  factory 
installation  certain  departments  will  be  first 
equipped,  tested  and  commercially  supplied,  cur- 
rent being  required  more  or  less  irregularly  each 
day  or  two  until  the  changeover  is  to  a  consider- 
able extent  completed.  If  no  records  of  fuel  con- 
sumption by  days,  general  load  variations  and 
partial  or  complete  shifts  of  attendance  are  kept. 
the  company  may  know  the  grand  total  cost  of 
getting  the  plant  ready  for  service,  but  it  will 
not  know  anything  about  the  behavior  of  the  in- 
stallation on  the  cost  side  in  relation  to  the 
exigencies  of  irregular  though  practically  continii- 
ous  service. 

The  main  points  of  operation  should  be  noted 
day  by  day  during  the  construction  period  quite 
as  much  as  in  the  routine  days  to  follow.  It 
ought  to  be  possible  to  keep  a  close  record  of  the 
coal  burned  each  day,  the  total  station  output 
each  day.  the  water  consumption  and  the  hours 
of  attendants  put  in  on  operating  work  as  dis- 
tinguished from  inspection  of  contractors'  doings. 
It  is  a  nice  question  in  electrical  auditing  to  de- 
termine just  what  part  of  a  plant's  runnine  ex- 
penses during  the  installation  period  should  be 
charged  to  construction,  and  what  part  to  the 
ooeratiop  of  the  service,  as  in  the  case  of  sup- 
plying tr-al  trains  with  electric  power.  Separate 
meters  are  va'uable  in  this  connection,  even  if 
their  use  is  temporary. 

It  is  often  claimed  by  the  owners  of  new  plants 
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that  the  load  curves  imposed  upon  the  station  by 
the  inauguration  of  a  partial  service  are  not  rep- 
resentative, and  therefore  are  of  little  interest. 
Few  plants  can  show  a  daily  load  curve  from  the 
first  hour  in  which  they  supplied  current  for 
actual  use  down  to  the  present,  but  it  is  a  fact 
that  the  study  of  some  of  these  freakish  diagrams 
in  cases  where  they  have  been  taken  has  proved 
to  be  of  the  greatest  value  from  an  engineering 
standpoint.  It  is  distinctly  the  conception  of  the 
layman  that  matters  must  be  well  established  in 
an  installation  before  the  results  of  operation  will 
be  instructive.  Of  course,  deductions  from  in- 
complete data  are  a  positive  hindrance  to  good 
work,  but  if  all  the  essential  conditions  are  known, 
their  analysis  is  bound  to  be  suggestive,  no  mat- 
ter how  wide  may  be  the  departure  of  the  data 
from  the  ordered  regularity  attained  in  routine 
service.  The  chief  engineer  may  not  have  time  to 
plot  load  curves  himself  during  tlie  construction 
period,  but  if  the  essential  readings  are  taken 
and  recorded,  the  deductions  can  be  made  at 
leisure.  It  is  better  to  find  out  that  a  given  ma- 
chine needs  modifications  to  secure  economy  be- 
fore commercial  service  begins  than  afterwards. 
Just  how  much  attehtion  should  be  given  by  the 
operating  staff  of  a  station  to  construction  and 
installation  pure  and  simple  is  a  question ;  prac- 
tice in  the  past  has  neglected  operating  problems 
in  the  early  stages  in  favor  of  assembly  and  erec- 
tion oversight,  but  in  the  future  it  is  probable  that 
more  consideration  will  be  paid  to  the  broader 
questions  of  plant  economy.  If  the  company's 
organization  permits,  its  regular  engineering  staff 
rather  than  the  operating  men  in  the  station  it- 
self should  be  charged  with  the  duty  of  seeing 
that  specifications  and  guarantees  are  met  by  con- 
tractors. 

No  general  rules  can  be  laid  down  as  to  the 
form  of  records  best  adapted  to  the  needs  of  a 
plant  in  the  early  stages  of  its  work,  but  a  little 
foresight  in  each  case  will  enable  the  essentials 
to  be  properly  recorded.  If  a  standard  size  of 
daily,  weekly  or  monthly  leg  can  be  determined 
at  the  ouset  much  will  be  gained  even  though  the 
forms  of  charts  and  tabulations  may  necessarily 
be  varied  and  extended  later.  The  great  point  is 
to  liave  the  records  filed  consistently  with  one 
another,  leaving  ample  space  for  future  con- 
tingencies. The  deductions  may  be  irregular  or 
postponed,  but  if  the  facts  are  at  hand,  the  com- 
pany will  never  regret  securing  them  during  the 
days  when  everything  in  the  plant  from  the  coal- 
handling  machinery  to  the  higb-tension  lightning 
arresters  was  in  a  state  of  upheaval.  Fuel  con- 
sumption, labor,  water  and  supplies  will  show 
extravagant  figures  per  unit  of  output  with  the 
abominable  load  factors  which  irregular  outputs 
in  the  construction  period  throvv  upon  the  plant. 
but  they  point  the  way  toward  a  more  efficient 
service  as  tbe  duty  of  the  station  broadens  out 
into  routine  service.  It  would  be  an  instructive 
thing  to  plot  the  curve  of  coal  consumption  per 
kilowatt-hour  from  the  early  weeks  of  a  new 
plant's  service  down  to  the  months  of  regular 
operation  on  commercial  loads,  taking  the  fuel  as 
the  ordinate  and  time  as  the  abscissa.  Yet,  as 
suggested  above,  few  plants  have  the  data  upon 
which  such  a  curve  could  be  built.  Such  will  not 
always  be  tbe  case,  for  the  time  is  coming  when 
engineers  will  study  the  abnormal  conditions  of 
early  service  with  the  same  interest  that  they 
give  to  the  records  of  plants  which  have  been 
turned  over  to  the  owners  for  the  rest  of  their 
commercial  lives.  A  special  reason  for  keeping 
such  records  is  their  probable  usefulness  when 
something  goes  wrong  during  operation.  It  is 
well  known  that  those  who  become  acquainted 
with  the  behavior  of  a  plant  while  it  is  being 
tuned  up  are  generally  able  to  locate  promptly 
the  cause  of  any  troubles  that  subsequently  arise. 


The 
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Maintenance    of    Small    Works    for 
Treating  Sewage  and  Water. 


The  rapid  increase  in  the  number  of  small 
works  for  the"  treatment  of  water  and  sewage  is 
noticeable,  and  it  is  therefore  timely  to  sound 
a  note  of  caution  regarding  the  results  to  be  ex- 
pected from  such  plants.  Practically  all  of  them 
depend  for  their  efficiency  upon  the  properly  con- 
trolled action  of  bacteria,  and  this  action  is  af- 
fected by  a  large  number  of  different  conditions, 
some  of  which  we  are  fairly  well  acquainted  with 
while  others  present  an  almost  untouched  field  of 
research.  Most  of  the  larger  plants  for  purify- 
ing water  and  treating  sewage  are  operated  in  a 
fairly  efficient  manner,  and  some  of  them  receive 
excellent  attention.  This  is  not  true,  however, 
of  the  smaller  plants,  and  as  the  total  investment 
in  them  is  probably  much  larger  than  that  in 
the  works  built  for  great  cities,  the  importance  of  _ 
a  better  appreciation  of  the  responsibility  for 
their  efficient  management  is  evident.  For  some 
reason  it  is  comparatively  easy  to  secure  an  ap- 
propriation for  the  construction  of  such  worTcs 
for  small  cities,  but  extremely  difficult  to  have 
the  plants  managed  properly  after  they  are  built. 
In  fact,  there  are  so  many  sewage  disposal  works 
in  the  Central  States  which  are  now  practically 
useless  on  account  of  mismanagement  that  it  is 
somewhat  surprising  more  plants  are  being  con- 
structed all  the  time.  It  would  seem  as  though 
the  poor  results  from  these  mismanaged  plants 
would  stop  the  progress  of  sewage  disposal.  This 
would  have  happened,  probably,  were  it  not  that 
public  health  authorities  generally  have  power  to 
lompel  small  cities  and  towns  to  put  in  sewage 
disposal  works,  although  unfortunately  they  have 
not  been  given  authority  to  compel  the  owners 
of  such  plants  to  operate  them  in  an  efficient 
manner.  It  is  strange  that  a  town  should  be  will- 
ing to  spend  a  considerable  sum  in  proportion 
to  its  resources  for  a  sewage  disposal  or  water 
purification  plant,  and  then  by  its  failure  to  put 
the  works  in  charge  of  a  competent  man  should 
practically  destroy  the  value  of  such  an  invest- 
ment. Yet  this  condition  can  be  observed  in  so 
many  places  that  it  is  a  manifest  fact  which 
sanitary  engineers  must  recognize.  They  are  be- 
ing held  responsible  in  a  considerable  measure 
for  the  failure  of  a  good  many  of  these  ill- 
managed  plants  to  run  as  they  should,  and  it 
therefore  behooves  them  to  take  steps  which 
will  prevent  such  undesirable  criticisms  of  their 
work. 

There  is  a  great  difference  in  the  character,  of 
the  sewage  and  in  the  nature  of  the  water  sup- 
plies of  different  places,  and  for  this  reason  hard 
and  fast  rules  applicable  to  all  communities  have 
to  be  of  such  a  general  nature  that  they  are  use- 
less except  as  somewhat  superficial  suggestions. 
Moreover,  just  what  details  will  be  most  satis- 
factory in  the  management  of  sewage  disposal 
and  water  purification  works  in  any  city  may  be 
open  to  some  doubt.  The  most  an  engineer  can 
do  in  designing  such  plants  is  to  provide  a  sys- 
tem of  works  having  enough  flexibility  so  that  by 
careful  observation  of  the  early  stages  of  opera- 
tion, the  best  procedure  can  be  ascertained.  When 
it  is  ascertained,  the  maintenance  of  the  opera- 
tions according  to  this  method  is  comoaratively 
easy.  Where  the  character  of  a  water  supply 
fluctuates  considerably  from  month  to  month  and 
in  those  places  where  the  sewage  is  liable  to 
change  in  character  for  one  reason  or  another, 
there  is  particular  need  of  a  careful  study,  pi 
the  operation  of  the  plants  during  the  first  few 
years  they  are  in  service.  Accordingly  there  are 
good  grounds  for  the  belief  that  designing  engi- 
neers will  do  well  to  urge  their  clients  in  .some 
cases  to  make  contracts  with  them  to  supervise 
the  operation  of  sewage  disposal  and  water  puri- 
fication jjlants  for  a  sufficient  period  after  their 
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completion  to  insure  a  full  determination  of  the 
problems  that  will  arise  and  the  methods  of  meet- 
ing them.  This  supervision  is  not  necessarily  an 
expensive  matter;  it  may  cost  considerably  less 
than  the  losses  incurred  through  faulty  manage- 
ment of  the  works.  It  does  not  necessitate  the 
constant  presence  of  one  of  the  consulting  engi- 
neers at  the  works,  nor  does  it  require  a  highly 
trained  chemist  or  biblogist  to  be  in  constant  at- 
tendance. In  most  cases  the  same  class  of  men 
who  have  mismanaged  the  plants  in  so  many 
small  places,  owing  to  their  ignorance,  could 
have  been  trained  to  look  after  the  works  prop- 
erly if  they  had  been  under  the  supervision  of 
the  designers  of  the  works  from  the  outset  of 
the  operation. 

The  remedy  for  the  present  unfortunate  situa- 
tion lies  largely  with  the  designing  engineers. 
If  they  take  the  position  in  arguing  with  their 
clients  that  the'  works  built  trom  their  plans 
form  a  delicate  piece  of  apparatus,  which  must  be 
managed  with  a  much  higher  degree  of  atten- 
tion than  a  machine  tool  or  an  engine,  in  order 
to  produce  the  best  results,  it  is  but  reasonable 
to  expect  that  the  supervision  of  such  works  will 
be  entrusted  to  their  designers  during  a  sufficient 
time  to  insure  the  proper  training  of  the  attend- 
ants and  the  proper  procedures  in  treating  the 
water  or  sewag?  under  the  different  conditions 
that  arise  during  the  year.  So  much  criticism 
is  being  made  concerning  the  inefficiency  of  works 
of  this  nature,  that  engineers  making  a  specialty 
of  such  plants  ought  to  protect  themselves  by 
urging  their  clients  to  place  the  works  under  their 
supervision  for  operation  during  a  short  time  at 
least. 


A  Possible  Result  of  Electric  Train  Opera- 
tion. 


Elsewhere  in  this   issue  there  is  a  description 
of    some    of    the    engineering    features    of    the 
difficult  mountain  section  of  the  Western  Pacific? 
Railway.      It   will   be   noticed    m    the   article   ex- 
plaining  it    that   there   is    an    exceptional   oppor- 
tunity along  the  line  to  develop   a  large  amount 
of  water  power;   in   fact,  a  power  company  has 
been  formed  for  the  purpose  and  it  is  currently 
understood   to  be   working  in  harmony  with  the 
railway    company.    In   the    same    way   there   are 
excellent    opportunities    for    power    development 
on  the  mountain  line  of  the  Chicago,  Milwaukee 
&  St.  Paul  extension  to  the  Pacific  Coast  and  also 
near  the  other  northern  trans-continental  routes. 
It  is  generally  believed  that  advantage  will  short- 
ly be  taken  of  these  exceptional  opportunities  for 
developing    water    power    to    operate    mountain 
sections  of  some  of  the  roads  electrically.     The 
arrangements  for  electric  traction  were  outlined 
in  this  journal  on  August  17.  and  it  is  unneces- 
sary to  review  them  at  length  again.      The  great 
advantage    offered    by    the    introduction    of    the 
electric  locomotive  is  believed  to  be  the  increase 
of  tonnage  capacity  of  single  track  and  the  gen- 
eral reduction  in  cost  per  ton-mile  resulting  from 
handling    heavy    trains    at    higher    speed    with    a 
certainty    of   operation    not   practicable    with    the 
steam  locomotive.     By  properly  proportioning  the 
electric    locomotive   and   the    power   station   and 
line,    it    is    practicable   to   operate   trains   at   any 
speed  up  grade  that  is  consistent  with  the  align- 
ment  of   the   track.    In   other   words,   the   same 
schedule  can   be  maintained  upgrade  and   down- 
grade,   and    the    movement   of   trains   on    heavy- 
grade  sections  can  thus  be  greatly  facilitated. 

There  is  another  feature,  however,  of  electric 
operation  which  will  probably  be  found  an  im- 
portant one,  although  it  is  opposite  in  a  sense 
to  that  just  stated.  At  the  present  time  there  is 
a  marked  demand  for  a  more  rapid  movement 
of  mixed  freight.  One  of  the  serious  criticisms 
against  certain  Western  railroads  is  that  even 
when  high  rates  are  paid  for  moving  freight,  the 
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latter  is  handled  only  when  the  railroad  gets 
ready  and  not  with  reasonable  regard  to  the 
necessities  of  the  shipper.  In  other  words  freight 
of  every  sort,  except  the  most  perishable  classes, 
IS  held  until  a  train  load  is  secured  satisfactory 
to  the  operating  officials.  Naturally  enough  on 
those  roads  which  have  been  laid  out  with  a  view 
to  handling  business  in  this  way,  the  attempts 
of  the  shippers  to  secure  prompt  deliveries  by 
sending  out  lighter  trains  at  more  frequent  in- 
tervals are  not  met  with  any  rtiarked  degree  of 
enthusiasm.  There  can  be  no  question,  however, 
that  this  matter  of  delay  is  responsible  for  a  con- 
siderable part  of  the  present  general  belief  among 
business  people  and  farmers  that  a  reform  can 
be  made  in  some  branches  of  railway  operation 
without  hurting  the  stockholders  of  the  road  and 
to  the  great  advantage  of  the  shipper. 

Just  how  far  the  use  of  electricity  will  enable 
such  a  change  in  operation  to  be  made  is  some- 
thing of  a  problem,  for  it  involves  a  good  many 
other  things  than  the  use  of  electric  locomotives. 
For  instance,  sidings  have  to  be  provided  in 
suitable  places  for  frequent  short  trains  as  well 
as  for  long  heavy  ones,  and  these  sidings  should 
not  be  at  the  same  places  for  both  kinds  of  opera- 
tion. The  amount  of  time  a  train  spends  on  sid- 
ings when  traffic  is  at  all  heavy  is  often  so  large 
as  to  be  a  material  factor  in  the  total  time  of 
transit  of  freight.  It  seems  fairly  possible,  how- 
ever, that  electric  operation  on  mountain  grades 
for  heavy  trains,  by  supplying  the  means  for 
equally  economical  operation  of  more  frequent 
lighter  trains,  will  lead  to  experiments  with  the 
latter.  This  is  contrary  to  accepted  methods 
of  economical  railway  operation  with  steam  loco- 
motives, but  if  electric  operation  permits  the  de- 
fects of  those  methods  to  be  avoided  without  ap- 
preciable sacrifice  of  economy,  public  opinion  will 
eventually  compel  their  adoption. 


Notes  and  Comment. 


The  Belmont  Tunnel  connecting  Long  Island 
City  and   Manhattan   was  traversed   on   Tuesday 
morning  by  an   electric  car  carrying  about   forty 
officers  of  the  road  and  the  city  and  guests  iden- 
tified   with    New   York    traction    matters.      Later 
in  the  day,  at  a  luncheon  at  the  Hotel  Belmont, 
a  silver  model  of  the  car  was  presented  to  Mr. 
St.  John  Clark,  chief  engineer  of  the  work,  whose 
energetic    direction    of    the    tunneling   operations 
is  largely  the  cause  of  the  fact  that  the  nrst  regu- 
lar passenger  car  entering  Manhattan  by  way  of 
a   subaqueous   tunnel   ran   over   this   route.     The 
work  has  been  fully  described  in  The  Engineering 
Record  of  March  3,   1906,  and  June  8.   1907.     It 
consists  for  the  most  part  of  two  parallel  single- 
track  tunnels  28  ft.  apart  on  centers  and  is  about 
1,700  ft.   long.     Three  sections   have  been   used, 
according  to  the  material  traversed.     In  rock  the 
concrete    lining    has    a    clear    width    of    12^    ft. 
and  a  clear  height  of  13  ft.,  and  is  of  horseshoe 
shape.     In    earth,    the    tubes    have    a    segmental 
iron    lining   with    a    clear    diameter    of    155/$    ft., 
and   in   Long   Island   about    1.800   ft.   of   double- 
track  rectangular  remforced  concrete  tunnel  has 
been  built.     Some  of  the  shield  work  has  been 
very   difficult   and   dangerous.     Where   the   sand 
was   very   soft,   the   shields   were   pushed   ahead 
without  excavating  at  all  until  the  sand  became 
too  dense  for  any  further  movement  and  had  to 
be   removed   in   the   usual   way.      Where   it   was 
soft,  it  was  the  custom  to  remove  the  slope  un- 
der the  hood  of  the  shield  as  rapidly  as  possible 
and  support  the  face  by  a  bulkhead  of  horizontal 
boards  braced  against  the  shield,  the  diaphragm 
being  backed  with  hay  where  the  sand  was  fine 
enough    to    penetrate    the    cracks.       Mr.    Robert 
Shailer,  chief  engineer  for  the  Degnon  Contract- 
ing Co.,  which  built  the  tunnel,  was  in  personal 
charge  of  this  work,  and  the   manner  in   which 
he  conducted  it  has  been  warmly  commended  by 
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specialists  in  such  construction.  Mention  should 
also  be  made  of  the  expedient  to  prevent  distor- 
tion of  the  iron  linin?  by  temporary  unbalanced 
pressures.  Each  alternate  ring,  as  soon  as  set, 
was  provided  with  a  iJ4-in.  horizontal  tie  with 
sleevenut  adjustment;  this  was  pinned  to  the 
flanges  of  the  ring  at  the  springing  line,  and 
screwed  to  a  moderate  initial  tension,  holding  the 
lining  in  shape  until  the  earth  settled  fjrmly  about 
it  or  grout  could  be  injected  behind  it.  Less 
has  been  said  about  this  work  than  any  other  of 
the  subaqueous  tunnels  entering  the  city,  and 
most  of  the  attention  it  has  received  has  been  due 
to  controversy  concerning  the  franchise  under 
which  operations  have  been  conducted.  When 
the  terminal  facilities  are  completed  it  will  open 
up  a  rapid  transit  route  into  the  heart  of  Man- 
hattan which  should  play  an  important  part  in 
the  development  of  the  Borough  of  Queens,  a 
section  of  the  city  which  has  been  developing 
slowly  on  account  of  the  absence  of  adequate 
communication  with  Manhattan.  The  location  of 
this  borough  is  such  that  the  completion  of  the 
Belmont  tunnel,  the  Blackwcll's  Island  bridge 
and  the  Pennsylvania  tunnels  seem  likely  to  bring 
it  into  a  far  more  important  rank  in  the  divisions 
of  the  city  than  it  has  heretofore  held. 


The  Break  in  Copper  Prices  is  one  of  the 
most  interesting  recent  commercial  incidents  to 
engineers,  for  it  brings  down  to  a  reasonable  basis 
of  cost  a  very  important  metal  for  many  indus- 
tries. While  the  manifold  extensive  uses  of  it 
in  electricity  have  increased  surprisingly  in  the 
last  decade,  the  production  has  also  increased, 
and  it  has  seemed  very  strange  for  some  years 
that  the  price  of  the  metal  should  remain  so  high. 
The  explanations  advanced,  asserting  enormous 
demand  and  barely  sufficient  production,  hardly 
seemed  consistent  with  known  facts  concerning 
metallurgical  operations  while  it  was  felt  that 
market  manipulation  was  an  important  factor 
in  the  conditions.  It  is  now  known  that  these 
surmises  were  correct.  There  is  an  enormous 
stock  of  unsold  copper  on  hand  which  has  at  last 
caused  a  sensational  drop  in  prices,  and  the  high 
prices  for  the  metal  have  resulted  in  the  pro- 
duction of  alloys  which  may  be  substituted  for  it 
with  a  saving  in  cost  for  equal  efficiency.  The 
composite  cable  of  steel  and  aluminum  wire  re- 
cently introduced  for  transmission  lines  h  an  ex- 
ample, and  the  substitution  of  aluminum  for  cop- 
per in  various  parts  of  electrical  apparatus  is  go- 
mg  forward  steadily.  Nevertheless  copper  must 
always  have  an  important  place  in  the  industrial 
world,  and  for  this  reason  a  study  of  the  con- 
ditions leading  to  the  present  situation  is  ad- 
visable as  likely  to  suggest  a  way  to  avoid  an- 
other abnormal  upward  soaring  of  prices  under 
the  manipulation  of  masters  of  high  finance. 


The  International  Photometric  Commission 
which  met  at  Zurich  this  summer  has  settled 
some  things  regarding  primary  standards  of  light 
now  in  use.  There  are  three  of  these,  the  hef- 
ner,  the  pentane  standard  and  the  carcel.  The 
last  is  deficient  in  uniformity  and  reproducibility, 
and  is  not  as  good  as  the  others;  its  importance 
is  due  rather  to  its  considerable  use  than  to  its 
excellence.  The  hefner  is  open  to  criticism  on 
account  of  its  small  power  and  inconvenient  color, 
and  the  lo-c.-p.  pentane  standard  is  relatively 
complicated  and  subject  to  variations  with  atmos- 
pheric fluctuations.  Moreover,  in  spite  of  the 
skill  shown  in  experiments  to  compare  the  lum- 
inosity of  the  various  standards  there  is  an  out- 
standing discrepancy  of  5  per  cent,  in  the  results 
to  be  accounted  for  in  some  way.  The  discus- 
sion by  the  Commission  shows  that  the  investi- 
gation leading  to  a  satisfactory  primary  standard 
of  light  will  be  a  long  one,  since  not  only  has  the 
thing  itself  to  be  found,  but  the  inertia  of  long 
usage  must  be  overcome. 
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FEATURES     OF    THE 
RAILWAY. 

By  George   V,  Low. 


WESTERN      HACIHC 


When  the  Central  Pacific  R.  R.  was  built,  the 
aim  was  to  secure  railway  communication  between 
Ogden  and  the  Pacific  Coast  by  the  easiest  and 
■lost  feasible  route,  to  obtain  which  heavy  sub- 
sidies were  granted  by  the  national  government. 
The  problem  then  was  one  of  construction,  viewed 
in  the  light  of  which  its  builders  accomplished  a 
marvelous  piece  of  engineering  work.  To-day 
the  problem  to  be  solved  in  building  a  trans- 
continental railroad  pertains  to  operation  rather 
than  to  construction.  The  distinction  is  marked; 
where  the  Central  Pacific  spanned  the  distance 
from  Ogden  to  San  Francisco  by  the  most  readily- 
constructed  route,  the  Western  Pacific,  in  prac- 
tically paralleling  it,  as  shown  in  the  map,  vir- 
tually ignored  any  and  all  difficulties  of  construc- 
tion where  operative  efficiency  could  be  increased 
by  so  doing.  In  consequence,  the  Western  Pa- 
cific engineers  are  to-day  hewing  a  grade  out  of 
the  granites  of  the  Sierra  Nevada  Mountains  that 
in  many  respects  constitutes  the  most  remarkable 
piece  of  heavy  railway  construction  in  existence. 


grade  than  would  have  been  possible  by  adopt- 
ing the  more  direct  route  presented  in  the  can- 
yon of  the  Middle  Fork  of  the  Feather  River.  The 
Sierra  Division,  covering  163  miles  between  Deep 
Hole,  Nev.,  and  Spanish  Creek  Crossing,  Cal., 
contains  two  tunnels  and  a  loop  worthy  of  par- 
ticular mention,  and  the  North  Fork  Division,  of 
76  miles  between  Spanish  Creek  Crossing  and 
Oroville,  contains  some  special  structures,  but 
aside  from  these  few  features,  standardization  in 
all  work  prevails  so  universally  that  to  describe 
one  tunnel,  for  instance,  describes  all. 

The  most  interesting  portion  of  the  line  is  in 
California  from  Chilkoot  Tunnel,  near  the  Ne- 
vada State  line,  to  Oroville  through  a  practi- 
cally inaccessible  region,  although  in  the  early 
days  Beckworth  Pass,  whicli  the  line  occupies, 
was  well  traversed.  In  traveling  westerly,  the 
Nevada-California  State  line  is  crossed  at  an  ele- 
vation of  4.359  ft.,  whence  the  grade  turns  sharp- 
ly to  the  south  and  enters  Lake  Valley,  along 
which  it  parallels  the  Nevada,  California  &  Ore- 


It  would  have  shortened  the  distance  from 
Spring  Garden  Tunnel  to  Oroville  by  approxi- 
mately 45  miles  to  have  continued  down  the  can- 
yon of  the  Middle  Fork  to  Oroville  instead  of 
leaving  it  for  the  North  Fork  of  the  Feather,  but 
by  so  doing  the  grade  would  have  dropped  from 
4,000  ft.,  making  an  inadmissible  gradient  of  con- 
siderably more  than  lyi  per  cent.  Besides  the 
slopes  of  the  route  selected,  though  extremely 
difficult,  are  more  practicable  to  build  over  than 
those  of  the  Middle  Fork.  Within  a  mile  after 
leaving  the  lower  portal  of  Spring  Garden  Tun- 
nel, the  grade  enters  Williams  Loop,  which  has  a 
difference  in  elevation  of  33  ft.  between  the  two 
tracks  where  they  cross.  The  loop  has  a  maxi- 
mum diameter  of  1,600  ft.,  crosses  Spring  Gar- 
den Creek  twice  and  Pine  Creek  once,  its  maxi- 
mum curvature  is  8  deg.,  and  its  minimum  5 
deg.,  and  its  length  is  about  S,6oo  ft.  Seven  miles 
below  the  loop,  the  grade  leave  Spring  Garden 
Creek  for  Spanish  Creek,  which  it  follows  until 
reaching,  first,  the  East  Branch  of  the  North 
Fork  and  then  the  North  Fork  of  the  Feather 
River,  when  its  general  trend  becomes  southwest- 
erly in  a  course  that  is  maintained  along  the  can- 
yon of  the   North  Fork  until  reaching  the  jiinc- 


The  Western   Pacific   Railway   Grade  through   Oroville  and   Five   Miles  East  of    That  City. 


The  Western  Pacific  line  will  be  longer  than 
that  of  the  Central  Pacific  by  143  miles,  but  its 
maximum  grade  after  having  been  compensated 
f»r  curvature  will  not  exceed  an  actual  i  per 
cent.,  while  that  of  the  Central  Pacific  is  2.6  per 
cent  (not  2.2  per  cent,  as  claimed),  with  many 
miles  of  10  deg.  curves  which  bring  the  maxi- 
mtun  gradient  up  to  virtually  3  per  cent.  On  the 
Western  Pacific  the  maximum  curvature  is  8 
<eg.  The  Central  Pacific  crosses  the  Siera  Ne- 
vadas  at  an  elevation  of  7,019  ft.  above  sea  level, 
which  necessitates  the  expensive  maintenance  of 
some  40  miles  of  snowsheds.  The  Western  Pa- 
cific crosses  these  mountains  at  an  elevation  al- 
most exactly  2,000  ft.  lower  and  no  snowsheds 
are  necessary;  during  last  winter,  which  was  un- 
usually severe,  the  maximum  depth  of  snow  on 
the  line  of  the  Western  Pacific  was  4  ft.,  while 
on  the  Central  Pacific  it  was  in  excess  of  40  ft. 

It  is  anomalous  that  a  piece  of  engineering  work 
which  is  as  heavy  and  as  remarkable  as  is  the 
trans-Sierran  line  of  the  Western  Pacific  should 
be  so  scantily  possessed  with  features  of  engi- 
neering interest — indeed,  the  line  presents  greater 
opportunities  for  depicting  natural  scenery  than 
for  describing  engineering  achievement.  The 
work  is  heavy  in  that  practically  throughout  the 
nountains  the  grade  is  cut  into  the  sides  of  rock- 
walled  river  and  creek  canyons,  and  it  is  re- 
markable, not  only  in  that  it  crosses  the  Sierras 
at  a  comparatively  low  altitude,  but  in  the  man- 
ner in  which  it  gets  added  distance  and  a  lighter 


gon  R.  R.  for  about  17  miles,  when  it  again 
takes  the  westerly  course  and,  rising  constantly 
with  a  maximum  grade  of  0.8  per  cent.,  crosses 
the  main  divide  of  the  Sierra  Nevadas  through 
the  Chilkoot  or  Beckworth  tunnel  at  an  eleva- 
tion of  5,018.76  ft.  above  sea  level,  the  elevation 
of  the  trail  over  Beckworth  Pass  proper  being 
about  5,250  ft.  A  slightly  descending  grade  (0.4 
per  cent.)  takes  the  line  some  20  miles  before 
reaching  the  town  of  Beckwith,  and  the  head  of 
the  maximum  grade  of  i  per  cent,  extending 
practically  all  the  way  to  Oroville,  which  is  at 
an  elevation  of  199  ft. 

The  Middle  Fork  of  the  Feather  River  is 
reached  within  half  a  mile  of  the  town  of  Beck- 
with, three  crossings  being  made  during  the  en- 
suing 12  miles.  For  30  miles  the  grade  follows 
the  Middle  Fork  in  a  general  northwesterly  trend 
until  reaching  Spring  Garden  Tunnel,  where  it 
leaves  the  river  at  a  point  15  ft.  above  extreme 
high  water  mark  and  cuts  northwesterly  through 
a  divide  which  brings  the  line  but  on  a  small 
tributary  of  the  North  Fork  of  the  Feather 
River.  Though  80  miles  of  land  lying  within  the 
State  of  California  has  been  traversed  thus  far, 
the  country,  with  its  sage  brush  and  cacti  and 
arid  wastes  of  sand,  is  characteristic  of  Nevada 
rather  than  of  the  Golden  State,  but  on  emerging 
from  Spring  Garden  Tunnel,  the  westbound  trav- 
eler will  enter  into  a  scene  of  paradise,  so  strong- 
ly contrasted  are  the  Eastern  and  Western  slopes 
of  the  Sierras. 


tion  of  the  North  and  Middle  Forks  which  occurs- 
at  a  point  about  y'/i  miles  from  Oroville.  Thence 
the  canyon  of  the  main  river  is  followed  until) 
Oroville  is  reached. 

Before  determining  upon  the  final  location  of 
the  grade,  a  careful  reconnaissance  was  made  of 
the  river  canyons  to  be  traversed,  during  which 
the  extreme  high  water  line  was  accurately  deter- 
mined, for  of  all  destructive  agencies  to  which 
engineering  works  in  the  Sierra  Nevadas  are  ex- 
posed, water  is  recognized  as  the  one  whose  ac- 
tion is  the  most  sudden  and  violent,  and  which, 
if  not  anticipated  and  fortified  against,  is  almost 
invariably  attended  with  the  gravest  consequences. 
Seldom  does  the  constructing  engineer  meet  with 
altogether  unexpected  problems  of  more  serious 
import  than  those  which  arise  from  the  torrents- 
of  these  most  erratic  streams  which  perennially 
discredit  the  predictions  of  "oldest  inhabitant" 
wiseacres  by  out-doing  all  previous  performances. 
During  this  reconnaissance  the  extreme  high 
water  mark — that  of  1881 — was  clearly  delineated 
along  the  canyon  sides.  At  the  junction  of  the 
North  and  Middle  Forks,  for  instance,  it  was. 
at  an  elevation  of  275  ft.  above  -sea  level.  Early 
in  March  last,  a  flood  of  unusual  severity  oc- 
curred during  which  the  water  exceeded  by  a  few 
feet  the  record  established  by  the  flood  of  1881. 
It  was  then  believed  that  the  country  would  be 
immune  from  excessive  flood  for  years  to  come, 
but  the  storm  in  the  mountains  was  renewed  with 
redoubled  vigor  and  on   March   18,  the  level   of 


September  28,   1907. 

the  river  at  the  junction  of  the  North  and  Mid- 
dle Forks  reached  an  altitude  of  293  ft.,  or  ap- 
proximately 18  ft.  above  the  high  water  of  1881, 
while  the  crest  of  the  river  at  Pier  2  of  the 
Western  Pacific  bridge  across  the  Middle  Fork 
reached  297  ft.  above  sea  level. 

A  few  incidents  will  illustrate  the  deceptivd- 
ness  of  these  Sierran  streams.  The  Great  West- 
ern Power  Co.  has  begun  the  construction  of  a 
series  of  hydro-electric  and  steam  power  gener- 
ating plants  in  Central  California  which  are  to 
operate  high-tension,  long-distance  power  trans- 
mission lines  that  will  commercially  parallel  the 
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waters  of  the  river  were  awash  the  floor  of  the 
tent,  which  shortly  went  downward  with  the 
flood. 

Eight  miles  below,  at  Oroville,  the  streets  were 
flooded  from  5  to  6  ft.,  buildings  were  floated 
from  their  foundations  and  wrecked,  the  bridge 
across  the  Feather  River  to  Thermalito  was 
washed  away,  and  one  of  the  largest  gold  dredges 
of  the  Oroville  district  was  torn  from  its  moor- 
ings and  utterly  demolished.  For  the  first  time 
in  its  history,  Oroville  has  become  convinced  that 
it  must  be  protected  by  levees.  Were  it  not  for 
the   fact  that  other  cities   in   Central   California 


335 

cated  the  necessity  of  so  building  the  roadbed 
that  its  various  structures  should  be  of  the  most 
stable  character.  As  a  result  of  the  experience, 
nearly  all  wooden  trestles  have  been  abandoned 
in  favor  of  earth  fills,  concrete  masonry  and  steel 
structures.  Aside  from  last  winter's  lessons,  how- 
ever, the  fact  remains  that  with  the  exception  of 
a  few  landslides,  the  removal  of  which  would 
not  have  caused  an  hour's  interruption  in  the 
operation  of  the  finished  line,  absolutely  no  dam- 
age was  done  to  those  portions  of  the  Western 
Pacific  roadbed  which  were  completed,  for  it  was 
fully  realized  at  the  outset  that  every  precaution- 


existing  systems  of  the  California  Gas  &  Elec- 
tric Corporation.  The  principal  hydro-electric 
generating  plant  of  this  company  is  to  be  located 
at  the  Big  Bend  of  the  North  Fork  of  the  Feather 
River,  27  miles  above  Oroville.  Buildings  were 
erected  last  winter  by  the  Great  Western  Power 
Co.  to  house  the  forces  which  were  to  have  been 
engaged  in  the  construction  of  the  power  plant 
during  the  present  summer,  but  the  flood  of 
March  last  washed  away  the  buildings  and  com- 
pelled the  abandonment  of  all  plans  made  for  the 
location  of  the  plant  at  that  particular  site. 

An  assistant  engineer  of  the  Western  Pacific 
Ry.  had  his  headquarters  at  the  junction  of  the 
North  and  Middle  Forks  of  the  Feather  River. 
The  office  building  was  at  the  top  of  a  hill,  and 
a  lent  wherein  lived  the  engineer  and  his  wife 
was  not  far  away.  Perfect  security  in  its  loca- 
tion was  felt  after  the  first  flood  of  March  had 
receded,  but  on  March  18,  most  unexpectedly  the 


Map  and   Profile   of  the   Western    Pacific   Railway. 

are  leveed,  the  cosequences  of  the  flood  else- 
where would  have  been  equally  as  disastrous  as 
at  Oroville.  At  Marysville,  for  instance,  the 
wagon  bridge  across  the  Yuba  River  was  washed 
away,  and  the  new  steel  bridge  of  the  Southern 
Pacific  Co.  near  by  was  practically  under  water. 
The  track  of  the  Northern  Electric  Co.,  operat- 
ing a  third  rail  electric  system  between  Oroville, 
Chico  and  Marysville,  was  inundated  for  several 
miles,  and  the  grade  of  the  Southern  Pacific  Co. 
was  washed  out  in  some  places  and  the  dam- 
age wrought  to  its  trestles,  culverts  and  roadbed 
was  so  extensive  that  its  monetary  loss  thereby 
probably  reached  $1,500,000. 

These  matters  have  been  gone  into  thus  fully 
in  order  to  point  out  the  fact  that  the  occurrence 
of  the  unprecedented  floods  of  last  March  was 
not  only  confirmatory  of  the  sound  engineering 
judgment  of  the  locators  of  the  Western  Pacific 
Ry.,  but  was  providential  as  well  in  that  it  indi- 


must  be  taken  to  protect  th^  roadbed  against  the 
action  of  water  and  to  carry  the  water  away 
from  it.  In  fact,  the  late  floods  proved  that  the 
waterways  and  culverts  were  too  large  rather 
than  too  small. 

In  no  case  were  the  engineers  misled  by  ap- 
parently dry  gullies,  as  their  lengths  and  drain- 
age areas  were  fully  investigated  and  ample  wa- 
terways were  provided  for  them  before  construc- 
tion was  begxm.  When,  during  the  progress  of 
the  work,  severe  storms  occurred,  the  assistant 
and  resident  engineers  went  over  the  work,  ob- 
serving closely  the  quantity  and  action  of  the 
storm  waters  with  the  view  of  determining  more 
definitely  the  sufficiency  of  the  openings  contem-  ' 
plated  or  the  advisability  of  reducing  the  size  de- 
termined upon.  Ample  surface  ditches  were  pro- 
vided to  carry  off  the  storm  water  to  the  cul- 
verts and  openings  and  to  keep  the  water  from 
saturating  the  slopes  of  cuts  or  undermining  the- 
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foot  of  embankments,  causing  them  to  slide. 
Where  a  ravine  was  found  to  descend  abruptly 
to  the  roadbed,  a  catch  basin  was  excavated  to 
hold  in  e»-ery  case  at  least  5  cu.  yd.  of  debris  in 
■order  to  prevent  the  culvert  from  becoming 
xhoked.  .-Ml  culverts  were  built  so  that  they 
would  discharge  water  under  any  head  :hat  could 
possibly  arise  without  ii\jury  to  themselves  or 
the  embankment.  Whenever  practicable  they 
were  laid  out  at  right  angles  to  the  center  line 
and  set  low  enough  to  drain  the  borrow  pits. 
All  culverts  were  built  in  solid  ground  wherever 
fosssible,  but  where  it  was  found  impossible  to 
secure  such  foundation,  the  bottom  was  planked 
tu  prevent  leakage  and  crowned  slightly  in  the 
center  to  allow  for  settlement.  Gire  was  exer- 
-cised  I:j  every  case  in  filling  around  culverts  not 
to  tip  or  <iriove  them  out  of  place,  inclined  braces, 
■both  inside  2od  outside  the  culvert,  being  used 
to  prevent  this.  Blind  drains,  being  regarded  as 
objectionable,  were  always  avoided  unless  the 
amount  of  water  to  be  disposed  of  was  known  to 
■be  very  small. 

There  are  44  tunnels  in  the  line  of  the  West- 

•  em  Pacific  between  Oakland  and  Deep  Hole,  Nev., 

•  of  which  three  are  in  the  Altamont  hills  east  of 
Oakland,  thirty  are  in  the  North  Fork  Division, 
and  eleven  are  in  the  Sierra  Division.  The  Chil- 
'koot  Timnel,  which  is  6,000  ft.  long  and  as  stated 
.pierces  Beckworth  Pass,  is  on  a  tangent  with  no 
■engineering  features  of  interest  regarding  loca- 
tion. It  is  of  interest,  however,  in  that  it  is  east 
of  the  heavy  snow  fall  region  of  the  Sierra  Ne- 
vadas.    -Usually  the   Pass  is  bare  of  snow ;   sel- 


cost  of  tunnel  and  of  cut  about  balance  when  a 
depth  of  so  ft.  on  the  center  line  of  cut  has  been 
reached,  hence  if  solid  material  is  encountered, 
the  heading  is  placed  appro.xiniately  on  this  cen- 
ter line,  but  if  the  excavated  material  is  loose 
and  difficult  to  hold,  the  heading  is  started  as 
soon  as  sufficient  depth  to  secure  a  good  face  has 
been  reached,  as  in  so  doing  the  weight  of  the 
heading  timbers  is  reduced  to  minimum.  The 
curves  of  the  arches  of  these  tunnels  are  a  semi- 
circle whose  springing  lines  are  14  ft.  and  14  ft. 
6  in.  above  sub-grade  in  the  16-ft.  and  17-ft.  tun- 
nels respectively.  Tlie  normal  cross-section  for 
single-track    tunnels    contains    an    area    of   3684 


of  exceedingly  hard  rock  was  encountered  so  that 
during  May  and  July  but  approximately  15  ft. 
headway  was  made.  Then  the  material  became 
easier  to  work  and  in  November  the  maximum 
cut  of  95  ft.  was  made  in  the  bench.  A  similar 
condition  existed  from  the  west  end  where  com- 
pressed air  was  introduced  in  March.  The  head- 
ing was  finished  in  October  and  the  bench  in 
January  last,  the  tunnel  being  completed  a  few 
weeks  later. 

The  portals  and  lining  are  of  Oregon  pine,  their 
main  timbers  being  12  .x  12  in.  in  size.  At  each 
portal,  eight  upright  posts,  lagged  together  with 
6xi2xl2-in.  blocks,  bolted  and  toe-nailed,  rest  on 
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Williams  Loop   near  Spring   Garden    Tunnel, 
Western    Pacific    Railway. 


dom  does  more  than  i  ft.  of  snow  fall  upon  it, 
and  the  heaviest  snowfall  ever  known  occurred 
in  March  last  when  it  covered  the  ground  to  a 
depth  of  2  ft.  Spring  Garden  Tunnel,  7,400  ft.  in 
length,  is  the  longest  tunnel  in  the  line,  but  its 
interest  centers  in  the  advantage  it  gives  of  add- 
«d  distance  and  a  lighter  grade,  as  previously  ex- 
-plained.  The  total  length  of  tunnels  in  the  North 
Fork  Division  aggregates  1243S  ft,  the  longest 
tunnel  being  1,220  ft.  and  the  shortest,  150  ft. 

All  tunnels  in  the  Sierra  Nevadas  are  being 
taken  out  for  single-track  construction,  their  nor- 
mal cross  section  being  not  less  than  16  ft.  wide 
■nor  more  than  17  ft.  wide  between  vertical  side 
walls,  22j4  ft.  high  above  sub-grade,  and  I  ft.  be- 
low sub-grade.  The  standard  16-ft.  section  tun- 
nel is  being  built  on  tangents  and  curves  of  3 
•deg.  or  less,  and  on  curves  of  over  3  deg.,  the 
17-ft.  section  is  used.  It  has  been  found  as  a 
ceneral  rule  that  in  excavating  the  approach,  the 


sq.   ft.,  equaling   13.65  cu.  yd.   per  lineal  foot  of 
tunnel. 

Tunnel  4,  which  pierces  Cape  Horn,  on  the 
Feather  River  about  21^2  miles  cast  of  Oroville, 
may  be  accepted  as  typical  of  all  tunnels  on  the 
North  Fork  and  Sierra  Divisions.  It  is  a  stan- 
dard 17-ft.  tunnel,  806  ft.  long  and  built  on  a 
curvature  of  8  deg.  Work  on  the  easterly  and 
westerly  approaches  was  begun  in  November, 
1905,  and  in  January,  1906,  respectively,  and  the 
excavation  of  the  heading  was  completed  in  Octo- 
ber, 1906,  while  that  of  the  bench  was  finished  in 
January  last.  During  the  first  one  or  two  months, 
considerable  progress  was  made  in  excavating  the 
approaches,  which  were  of  loose  rock  and  con- 
glomerate, then  solid  rock  was  encountered  and 
as  hand  drilling  only  was  used,  the  progress  was 
slow  until  February,  1906,  when  compressed  air 
became  available  at  the  east  portal.  The  advance 
was  more  rapid  thereafter  until  in  May  a  stratum 


Log  Culvert. 

24-ft.  sills  and  are  stiffened  by  two  outer  and  two 
inner  main  braces  each  12  x  12  in.  and  22  and 
26  ft.  long  respectively,  the  posts  being  capped 
by  22-ft.  timbers  which  are  lagged  with  4xi2-in. 
planking  continuing  throughout  the  tunnel.  The 
bents  are  12  x  12  in.  in  size,  set  on  3-ft.  centers 
with  4xi2-in.  plank  lagging.  In  framing  timbers 
the  joints  at  the  tops  of  segments  were  made 
to  flare  a  little  so  that  when  pressure  came  on 
them,  they  were  brought  to  a  close  fit  throughout 
the  flare.  Particular  attention  is  given  to  see 
that  the  dry  packing  used  is  tamped  in  solidly, 
an  inspector  being  employed  to  look  after  this 
work. 

Roadbed  sections  are  in  three  forms,  earth  fill- 
ing for  single  track,  and  ballast,  broken  stone  or 
cinder  filling  for  double  and  single  track  respec- 
tively. From  Oroville  through  to  Stockton  the 
track  will  be  ballasted  mainly  with  the  gravel  tail- 
ings of  the  gold  dredgers  in  and  about  Oroville, 
and  considerable  of  the  track  of  the  North  Fork 
Division  is  to  be  similarly  ballasted.  Earth  filling  is 
to  be  used  very  sparingly,  if  at  all,  through  the 
mountains,  but  when  used  it  is  to  be  made  high- 
est in  the  center  where,  for  one  foot  on  each  side 
of  the  center  line,  it  will  be  3  in.  deep  over  the 
top  of  cross  ties,  thence  sloping  off  each  way  to 
the  bottom  ends  of  the  ties.  The  ends  of  all  ties 
are  to  be  left  just  clear  of  the  ground,  and  the 
roadbed  outside  and  beyond  the  ends  of  the  ties 
is  to  have  a  uniform  slope  descending  away  from 
them. 

Retaining  walls  of  either  dry  rubble  or  concrete 
or  masonry  are  used  in  preference  to  log  cribs 
wherever  rock  that  breaks  out  in  slabs  can  be  se- 
cured. Their  foundations  are  always  sunk  to  a 
solid  footing,  the  face  batter  varying  accordingly 
to  the  type  and  height  of  the  wall.  The  limit- 
ing heights  of  dry  rubble  and  concrete  or  masonry 
walls  are  20  and  30  ft.  respectively.  The  stones 
used  in  building  rubble  walls  vary  in  size  and 
material  with  the  character  of  the  excavation, 
quarries  or  borrow  pits  whence  they  are  ob- 
lained,  but  no  stone  used  oh  the  face  of  the  wall 
is  less  than  8  in.  in  thickness  nor  less  than  t8  in. 
in  its  least  horizontal  dimension.  Headers  are 
iit  least  3  ft.  long,  unless  the  wall  is  3  ft.  in  thick- 
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ness,  in  which  event  they  extend  entirely  throttgh 
the  wall,  at  least  one  header  t>eing  placed  for 
every  three  stretchers.  On  steep  slopes,  steps  are 
cut  in  the  natural  %Iope  to  prevent  the  embank- 
ment from  sliding,  regardless  of  the  type  of  wall 
used.  Walls  built  near  the  line  of  the  roadway 
and  having  a  height  in  excess  of  10  ft.  are  invari- 
ably of  third-class  masonry  or  concrete.  Ample 
drainage  is  i..t)vided  through  weep  holes  that  are 
6  in.  square  and  placed  6  ft.  apart  as  nearly  in 
line  as  is  possible  with  the  natural  slope,  particu- 
larly if  it  be  of  stone.  These  walls  rest  on  a 
base  which  is  e.xcavated  to  an  inward  slope  of 
1:12,  and  the  center  of  this  base  is  keyed  in  to 
the  footing. 

Where  a  suitable  quantity  of  stone  can  not  be 
obtained  near  by  for  building  retaining  walls, 
log  cribs  are  being  built  to  hold  the  foot  of  em- 
bankments, provided  their  maximum  height  does 
not  exceed  30  ft.  Such  cribs  are  built  log-house 
fashion,  of  round  logs  with  bark  removed.  The 
face  and  rear  longitudinal  logs  average  at  least 
14  in.  in  thickness  at  the  butts,  and  are  laid  with 
butts  and  tops  alternating,  so  that  each  course, 
which  averages  at  least  12  in.,  will  build  up  near- 
ly horizontal.  Both  tie  logs  and  wall  logs  are 
notched  at  least  2  in.  deep,  so  that  a  firm  bear- 
ing will  obtain.  Tie  logs  are  generally  laid  8  in. 
apart,  and  the  structure  is  bolted  together,  log  by 


Standard   Log  Crib. 
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log,  with  Jixi8-in.  drift  bolts.  The  batter,  of 
the  face  varies  with  the  slope  of  the  ground,  but 
generally  it  is  i  ■.^,  and  the  width  of  the  log  crib 
•tmilarly  varies  with  the  slope,  the  endeavor  be- 
ing to  make  the  width  of  its  base  as  great  as  pos- 
sible up  to  one-half  its  height.  The  sub-grade 
is  at  a  minimum  of  2  ft.  above  the  line  of  the  up- 
permost face  log. 

In  drainage  openings  of  a  size  not  requiring 
arch,  timber  or  log  culverts,  or  where  suitable 
material  is  not  at  hand  for  stone  box  culverts, 
concrete  pipe  culvert  openings  are  being  used  in 
diameters  varying  from  12  to  48  in.  These  pipes 
are  made  of  washed  gravel  or  quarry-run  crushed 
rock,  no  axis  of  which  is  greater  than  iH  in., 
mixed  wet  with  cement  in  the  proportion  of  i  :4 
and  thoroughly  tamped  in  forms.  The  pipe 
lengths  are  jointed  with  neat  cement  after  hav- 


Piers  of   Middle   Fork   Bridge. 


The  bridges  of  the  North  Fork  Division  are 
to  be  nine  in  number,  two  across  the  North  Fork 
of  the  Feather  River,  one  across  the  Middle 
Fork,  and  the  remainder  being  across  various 
creeks.  All  of  these  bridges  of  consequence  are 
to  be  of  steel,  and  vary  in  length  from  a  6o-ft.  plate, 
girder  bridge  to  a  480-ft.  plate  girder  and  riveted 
deck  span  bridge  at  Spanish  Creek.  Bridge  i8 
which  spans  the  Middle  Fork  at  its  junction 
with  the  North  Fork  is  a  typical  struc- 
and  will  support  two  125-ft.  riveted  deck  spans 
and  three  64-ft.  deck  plate  girders,  giving  the 
bridge  a  total  length  of  442  ft.  At  this  point  the 
Middle  Fork  courses  over  a  bed  of  solid  rock 
which  affords  thoroughly  stable  footings  for  the 
four  piers  and  two  abutments.  The  tops  of  Piers 
2  and  3  are  on  a  level,  barring  the  slight  rise  in 
grade  which  exists,  while  the  elevation  of  the 
top  of  Pier  4  is  some  13  ft.  below,  and  the  ele- 
vations of  the  abutments  are  approximately  20  ft 
above,  the  mean  height  of  the  tops  of  the  main 
piers.  The  piers  and  abutments  were  built  dur- 
ing an  extreme  low  water  period  which  made 
cofTerdamming  unnecessary.  The  structures  are 
of  concrete,  2,230  bbl.  of  Atlas  cement  being  used, 
its  economic  efficiency  being  found  to  be  1.07  bbl. 
of  cement  per  cubic  yard  of  finished  structure. 
The  mixture  used  was  in  the  proportion  of 
1 :2'/2 :5,   with   considerable   large   rock   incorpor- 
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Standard    Roadbed    Sections. 


ing  been  laid  on  lines  and  firmly  bedded.  All 
pipes  have  a  uniform  length  of  30  in.  and  a  uni- 
form depth  of  3  in.  at  each  end,  their  remaining 
dimensions  varying  as  follows : 
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In  places  on  the  Sacramento  Division  where 
culvert  openings  are  used  through  levees  on  which 
the  roadway  runs,  or  where,  in  maintaining  the 
grade,  the  embankment  tends  to  restrain  flood 
waters  to  their  natural  channels,  the  culvert  pipes 
are  provided  with  swinging  check  valves. 


ated  in  the  concrete  of  each  structure,  great  care 
being  taken  to  clean  thoroughly  and  wet  each 
stone  before  being  placed.  They  are  laid  not 
closer  than  18  in.  from  any  surface,  nor  less  than 
24  in.  from  bottoms,  and  are  placed  at  least  12 
in.  apart  so  as  to  give  sufficient  room  for  tamp- 
ing. 

These  piers  were  subjected  to  a  supreme  test 
during  the  unprecedented  flood  of  March  18, 
when,  as  already  stated,  the  torrential  waters  of 
the  Middle  Fork  reached  a  mean  of  18  in.  above 
previously  recorded  extreme  high  water  as  dis- 
cernible by  the  wash  in  the  canyon  sides.  At  the 
point  where  these  piers  cross  the  river,  the  stream 
showed  a  crest  of  about  4  ft.  at  Pier  2,  reaching 
within  a  foot  of  its  top.  Some  600  ft.  above,  a 
wagon  road  crossed  the  chasm  of  the  river  by 
means  of  a  combination  steel  and  timber  bridge 
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having  a  140- ft.  span,  which  was  lifted  off  its 
abutments  and  carried  down  stream  transverse 
to  the  axis  of  the  river.  The  center  of  the  run- 
away bridge  struck  Pier  2  with  terrific  violence. 
For  a  moment  the  bridge  quavered  before  break- 
ing at  its  center,  and,  being  held  by  the  pier,  as 
its  ends  swung  together  the  bridge  was  lifted 
over  the  top  of  the  pier  by  the  backwater  created, 
and  then  carried  on  down  stream.  Despite  the 
fact  that  the  forms  had  not  been  off  the  pier 
thirty  days,  it  was  absolutely  uninjured  save  for 
a  scratch  on  its  nose. 

The  engineering  organization  of  the  Western 
Pacific  Ry.  Co.  was  explained  in  this  journal  on 
Aug.  3  of  this  year.  The  work  is  under  the  di- 
rection of  Mr.  Virgil  G.  Bogue,  first  vice-president 
and  chief  engineer.  Mr.  H.  M.  McCartney  is  the 
principal  assistant  engineer,  with  offices  at  San 
Francisco,  and  the  division  engineers  are  Messrs. 
C.  Harlowe  at  Cobre,  Nev.,  J.  Q.  Jamieson  at 
Clio,  Cal. ;  L.  H.  Jones,  at  San  Francisco ;  Emery 
Oliver  at  Oroville;  J.  T.  Williams  at  Oakland, 
and  T.  J.  Wyche  at  Salt  Lake  City. 


Calf  Killer  Bridge,  Nashville,  Chattanooga 
&  St.  Louis  Ry. 


The  section  of  the  Sparta  branch  of  the  Nash- 
ville, Chattanooga  &  St.  Louis  Ry.  from  Sparta 
to  Bon  Air  was  built  in  1887,  the  crossing  of 
the  Calf  Killer  River  being  part  of  the  work. 
At  the  south  edge  of  Sparta  the  river  makes  a 
bend  of  160  deg.  inside  of  700  ft,  and  the  bridge 
was  built  in  this  bend  on  a  tangent  at  right  angles 
to  the  flow.  The  grade  of  the  bridge  was  i  per 
cent.,  ascending  toward  Bon  Air.  About  500  ft. 
south  of  the  bridge  the  grade  changed  to  3  per 
cent,  and,  with  the  exception  of  four  short 
benches,  continued  ascending  at  that  grade  to  Bon 
Air.  This  put  the  Calf  Killer  Bridge  at  the 
base  of  eight  miles  of  steep  grade. 

The  masonry  for  the  bridge  consisted  of  two 
end  piers,  one  middle  pier  and  a  stem  wall  at 
each  end.  The  first  pier  (the  north  pier)  was 
founded  on  concrete  at  a  depth  of  4  ft.  below 
the  surface  of  the  natural  ground ;  the  second 
pier  was  founded  on  solid  rock  in  the  bed  of  the 
river  at  a  depth  of  48  ft.  below  base  of  rail,  and 
the  third  pier  (the  south  pier)  was  founded  on 
solid  rock  at  a  depth  of  45  ft.  below  base  of  rail. 
The  distance  from  base  of  rail  to  bridge  seat 
was  25  ft.  1%  in.  The  masonry  for  these  two 
spans  was  made  to  take  Phoenix-column  deck 
trusses  of  Warren  type,  removed  from  the  Ten- 
nessee River  Bridge  at  Bridgeport,  Ala.  Their 
length,  center  to  center  of  end  pins,  was  153  ft. 
4  in.,  and  width,  truss  to  truss  centers,  12  ft. 
There  were  five  panels  to  the  truss,  of  length 
30  ft.  8  in.  This  bridge  had  been  in  service  about 
fifteen  years  previous  to  its  re-erection  at  Calf 
Killer  in  1888. 

The  principal  reasons  for  putting  up  a  new 
bridge  may  be  briefly  stated  thus :  The  old 
bridge  was  too  light  for  present-day  traffic;  its 
location  at  the  foot  of  the  long,  steep  grade  made 
it  more  dangerous  than  usual  for  trains  of  lost 
control  coming  down  the  mountain ;  the  top 
chords  of  the  trusses  being  of  cast  iron,  made 
their  strength  an  uncertain  factor,  and  the  style 
of  columns  and  bases  were  such  that  a  serious 
defect  might  be  present  and  pass  undetected. 
For  the  renewal  of  the  entire  deck  of  this  old 
bridge  2-ply  8xl6-in  x  32-ft.  wooden  chords  on 
the  top  chords  of  trusses  on  each  side  for  the 
full  length  of  the  bridge  and  8xi4-in.  x  14^-ft. 
ties  were  required.  The  deck  of  the  new  bridge 
requires  only  the  8xg-in.  x  lO-ft.  ties. 

A  number  of  plans  were  suggested  for  rebuild- 
ing the  bridge.  One  was  to  fill  one-half  of  the 
north  span  and  put  a  girder  on  the  other  half 
and  replace  the  south  span  with  a  stronger  span 
from    Bridgeport ;    estimated   cost.    $23,000.     An- 
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other  was  to  renew  the  two  spans  on  the  same 
masonry;  estimated  cost,  $21,000.  Another 
scheme  v\as  to  u.se  one  30- ft.  girder  and  two  60- 
ft.  girders  supported  on  towers  in  place  of  the 
north  span  and  replace  tho  south  span  with  a 
stronger  span;  estimated  cost,  $17,000.  Another 
scheme  was  to  build  two  new  piers  and  top  out 
the  old  ones,  using  four  spans  of  75-ft.  deck 
plate  girders;  estimated  cost,  $11,850.  This  latter 
plan  was  adopted. 

A  survey  was  then  made  to  get  the  physical 
data  of  the  crossing  necessary  to  make  plans  for 
the  new  masonry  and  to  get  the  exact  position  of 
the  old  bridge  on  the  masonry,  especially  noting 
lis  position  at  points  likely  to  interfere  with  the 
construction  of  the  new  masonry.  This  was  done 
with  a  view  to  carrying  up  the  new  masonry 
without  erecting  false  work  before  the  time  to 
put  in  the  new  girders  and  without  delaying  traf- 
fic. 

The  procedure  in  the  construction  of  the  ma- 
sonry as  adopted  was :  (o)  Build  up  piers  i  and 
5,  encasing  the  end  vertical  posts  and  end  braces, 
removing  the  latter  when  the  old  structure  is 
taken  down;  (fr)  finish  complete  piers  2  and  4, 
leaving  slots,  through  which  the  old  chord  bars 
can  be  withdrawn;  (c)  erect  on  both  sides  of 
pier  3  falsework  towers  sufficiently  strong  to  sup- 
port the  ends  of  the  new  girders,  after  which 
the  old  spans  will  be  taken  down  and  the  new 
superstructure  put  in  place,  when  the  old  center 
pier  (No.  3),  without  obstructions,  will  be 
built  up.  By  this  design  the  old  masonry  was  to 
be  built  up  to  the  finish  for  7-ft.  deck  plate 
girders,  using  vertical  faces  and  not  exceeding 
the  size  of  the  old  piers.  The  length  of  this  top 
section  on  the  old  masonry  was  to  be  14  ft.  on 
each  of  the  piers,  and  the  design  of  the  entirely 
new  piers  is  in  size  and  shape  similar  to  the  old 
mid-pier,  with  its  new  top  section.  This  gives 
the  set  a  uniformity  of  design  and  effect. 

The  first  work  to  be  done  on  the  construction 
of  the  masonry  was  to  put  in  a  cofferdam  for 
pier  4,  the  only  one  coming  in  the  bed  of  the 
river,  to  be  built  entirely  new.  The  cofferdam 
was  started  when  water  in  the  river  was  about 
6  ft  deep. 

As  piers  2  and  4  came  midway  of  the  center 
panel  of  the  old  trusses  and  the  top  of  the  new 
masonry  being  8  ft.  I  in.  from  base  of  rail,  they 
were  built  complete,  without  being  obstructed  by 
the  middle  diagonals  of  the  old  bridge,  except 
to  box  around  the  bars  of  the  lower  chords,  filling 
in  the  slots  with  concrete  after  the  old  bridge 
had  been  removed.  A  temporary  pile  bent  was 
previously  driven  at  each  end  of  the  bridge  to 
permit  of  the  removal  of  the  end  vertical  posts 
of  the  old  trusses,  so  that  the  top  sections  of  the 
end  piers  could  he  built  up  complete,  except  for 
having  to  incase  the  bases  of  the  end  braces, 
which  small  open  sections  remaining  could  soon 
be  built  out  even  with  the  finished  faces.  These 
slots  and  open  sections  were  not  large  enough  to 
lessen  the  strength  of  the  masonry  perceptibly  for 
carrying  the  bridge  and  trains.  When  all  the 
piers  but  the  middle  one  were  ready  for  the  new 
bridge,  falsework  towers  were  put  up  on  each 
side  of  the  middle  pier  and  the  new  girders  put 
in  place,  their  ends  at  the  middle  pier  resting  on 
.these  towers  just  about  2  in.  above  the  top  ele- 
vation to  be  given  the  pier. 

The  plate  girders  are  75  ft.  center  to  center  of 
bearings.  77  ft.  6  in.  out  to  out  of  girders,  and 
spaced  8  ft.  centers.  The  web  plate  is  84  in. 
deep  by  7-16  in.  thick.  There  are  two  flange 
angles  6x6x^  in.  for  full  length  of  girders  on 
top  and  bottom.  The  top  has  four  cover  plates, 
each  I4x.>^  in.;  lengths,  7  ft.,  34  ft.,  49  ft.,  and 
one  the  full  length  of  girder.  The  bottom  cover 
plates  are  of  the  same  size  and  number  as  the 
top  ones,  except  that  the  longest  one  is  only  54 
ft.  instead  of  the  full  length  of  girders.  The 
rivet  pitch  used  is  3  in.,  with  alternate  spacing. 
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Before  placing  .he  girders  I'alsewurk  bents  were 
put  up  between  the  oid  trusses  through  one  span 
to  the  height  of  the  new  masonry.  Pony  bents 
were  erected  on  top  of  these  to  carry  the  track. 
The  wooden  chords  on  the  top  chords  of  the  old 
trusses  were  shifted  to  these  pony  bents  for 
stringers.  The  ties  were  replaced  with  shorter 
ones,  allowing  space  between  their  ends  and  the 
old  trusses  to  lower  the  girders  to  the  main  bents 
and  new  masonry.  Before  the  girders  were  low- 
ered the  lateral  rods  and  braces  of  the  top  of  the 
old  trusses  had  to  be  reniDvcd.  The  girders  were 
handled  from  trucks  on  the  bridge  to  place  by  a 
gallows  from  a  traveler  bearing  upon  the  top 
chords  of  the  old  trusses.  By  these  arrange- 
ments trains  were  carried  on  falsework  for  each 
span  about  three  weeks,  one  span  being  put  in 
before  the  other  was  put  on  falsework.  If  the 
stability  of  the  old  spans,  with  top  lateral  rods 
and  braces  removed,  had  not  been  so  greatly  im- 
paired and  the  time  required  to  shift  and  handle 
the  long  and  large  bridge  ties  had  not  been  so 
long,  these  girders  could  have  been  put  in  with- 
out trains  having  to  run  on  false  work,  except 
for  the  tower  bents  at  the  center  pier  and  the 
bents  at  both  ends  of  the  bridge  in  place  o.'  the 
vertical  posts  removed.  When  these  girders  were 
in  place  and  the  old  spans  removed  the  middle 
pier  was  built  up  complete  without  obstructions. 
Then  after  the  concrete  was  sufficiently  set  the 
tower  bents  carrying  the  ends  of  the  girders  were 
removefl  and  the  girders  let  to  their  final  position 
on  the  pier. 

Tjje  arrangements  for  handling  the  concrete 
material  and  for  making  and  placing  the  concrete 
is  worthy  of  description.  The  sand  and  aggre- 
gate, consisting  of  blast-furnace  slag  from  South 
Pittsburg,  Tenn.,  were  unloaded  from  cars  to 
platforms  on  a  level  with  the  top  of  rail  about 
100  ft.  south  from  the  south  end  of  the  bridge. 
The  concrete  mixer,  a  cubical  form  of  1-6  cu. 
yd.  capacity,  run  by  a  gasolene  engine,  was  lo- 
cated on  a  platform  built  up  about  50  ft.  south 
from  the  south  end  pier.  A  tank  near  the  mixer 
to  supply  the  water  was  elevated  enough  to  get 
the  desired  head  and  was  kept  filled  by  a  pump 
run  by  another  gasolene  engine  located  down  on 
the  river  bank.  The  cement  house  was  close  by,  a 
little  to  one  side,  between  the  mixer  platform  and 
slag  pile.  Wheelbarrows  were  used  to  deliver 
the  slag  and  sand  to  the  mixer.  The  mixer  was 
so  placed  that  it  would  dump  onto  the  platform, 
and  the  concrete  was  then  shoveled  into  the  spe- 
cially designed  narrow-gauge  car,  which  used  one 
rail  of  the  main  track  and  an  extra  rail  on  the 
outside  for  itts  running  track.  A  turnout  for 
clearing  passing  trains  was  provided  for  at  both 
ends  of  the  bridge.  The  grade  of  the  track  over 
the  bridge  was  descending  from  the  mixer  1.05 
per  cent.,  so  that  with  a  little  start  the  concrete 
car  would  roll  alone  down  to  points  on  the  bridge ; 
and  only  in  returning  empty  to  the  mixer  did  the 
car  have  to  be  pushed  by  hand,  although  this  was 
never  for  a  distance  of  more  than  400  ft.  Over 
the  piers  on  the  bridge  in  the  center  of  the  con- 
crete car's  track,  openings  were  sawed  out  to  let 
the  concrete  pass  to  the  forms  below.  To  get 
the  concrete  into  the  forms  with  very  little  dis- 
turbance and  fall  there  were  used  zigzag  chutes, 
with  arms  about  10  ft.  in  length,  which  sections 
were  removed  as  the  level  of  the  concrete  in  the 
forms  came  up  close  to  the  end.  This  chute  was 
a  convenience  because  its  end  alternated  from  one 
side  to  the  other  as  the  arms  were  removed  in 
coming  up.  A  swinging  section  could  have  been 
provided  for  the  end  to  swing  the  concrete  t6 
the  desired  spot  in  the  form :  but  the  extra  time 
required  to  swing  it  about,  to  detach  from  one 
section  and  attach  it  to  the  next,  would  have 
been  much  more  than  that  required  to  shovel 
the  concrete  to  points  in  the  form  not  directly 
under  the  end  of  the  chute. 

The  foundation  work  for  this  bridge  was  built 


340 

* 
np  by  the  railway's  masonry  gangs.  The  bridge 
company  furnishing  the  girders  put  them  in.  The 
work  was  commenced  about  June  iO,  1905,  and 
the  bridge  was  finished  complete  about  Dec.  l  of 
the  same  year. 

The  cost  of  the  masonry  is  shown  in  an  accom- 
panying table.  There  were  460  cu.  yd.  of  con- 
crete the  cost  per  yard  for  the  entire  work  being 
^5.49. 

Cost  or  Focmdatioks  and  Piehs. 

Cost  per 
'    cu.  yd. 

Unloading    nuterul $88.15         $0.19 

Labor  on   forms  and  bins 433-So  0.95 

Lumber    472.00  i.oj 

Cofferdam — excavation,  lumber  and  labor  293.10  

Mixing  and  placing  concrete 428.00  i 

Cement,   slag   and  sand 854.90}         '■'* 

Taking  down   forms  and  cleaning  up — .   211.40  0.46 

Engineering  and  supervision 200.00  0.43 

Total    $2,983.15 

The  new  steel  cost  $io,o8;2.8o  erected,  and  de- 
ducting the  scrap  value  of  the  old  spans,  $1,800, 
leaves  the  net  cost  for  the  steel  as  $8,282.80.  This 
added  to  the  cost  of  the  masonry  makes  a  total 
of  $11,265.95,  which  is  $584.05  below  the  pre- 
liminary estimate,  mide  when  the  reconstruction 
of  the  bridge  was  first  determined  upon. 

The  weight  in  pounds  of  the  metal  of  the  two 
old  spans  was  l8636a  The  maximum  safe  engine 
load  in  tons  of  the  old  bridge  was  84.  The  weight 
of  the  four  new  spans  is  268,451  lb.  The  maxi- 
mum safe  engine  load  of  the  new  bridge  is  two 
141-ton  engines  coupled,  followed  by  a  uniform 
load  of  4,500  lb.  per  foot,  with  allowance  for 
impact  as  specified  by  the  American  Railway  En- 
gineering and  Maintenance  of  Way  Association. 
The  cost  of  the  new  steel  bridge  erected  per  f)ound 
was  3ji  cents.  This  does  not  include  the  cost 
of  the  new  deck,  as  this  was  charged  to  the  re- 
newal account.  The  steel  work  could  not  be 
duplicated  for  the  above  cost,  for  an  error  was 
made  in  the  calculation  of  the  weight  of  the 
bridge  by  the  company  making  the  bid.  It  is 
estimated  that  about  $1,500  should  have  been 
added  to  the  bid  for  the  steel  work  to  make  the 
total  cost  come  up  to  the  cost  of  similar  struc- 
tures. 

The  work  was  described  by  Mr.  J.  G.  Huff  in 
a  paper  before  the  Engineering  Association  of 
the  South,  from  which  the  data  for  these  notes 
were  taken.  • 


Explosions  of  Coal  Dust  have  caused  so  much 
trouble  in  cement  mills  that  managers  of  such 
works  will  probably  be  interested  to  learn  of  ex- 
perimeots  which  Prof.  Phillips  Bedson  described  at 
the  recent  meeting  of  the  British  Association.  His 
first  experiment  was  made  by  fitting  glass  tubes 
iji  in.  in  diameter  into  opposite  sides  of  a  9-in. 
cubical  tin  box  provided  with  a  hole  in  the  top 
and  in  the  bottom  so  that  a  g;is  flame  could  burn 
within  it.  The  dust  was  prepared  for  the  ex- 
periments by  passing  it  through  a  sieve  with  too 
meshes  to  the  inch,  and  was  then  placed  in  one 
of  the  glass  tubes  and  blown  into  the  box  by  air 
pressure.  It  was  found  that  some  kinds  of  dust 
wou!d  inflame  under  th'j  condition,  flour  and 
powdered  aluminum  flashing  up  violently,  but 
coal  dust  acted  in  an  uneven  manner.  In  orde'' 
that  the  experiments  might  give  more  definite 
results.  Professor  Bedson  used  a  larger  box  and 
increased  the  charge  of  dust  to  two  grams  or 
more,  which  was  ignited  electrically  while  sus- 
pended in  the  box.  Various  modifications  of  th"? 
Apparatus  were  made  to  enable  him  to  vary  the 
experiments.  It  was  found  that  ordinary  coal 
dust  was  not  directly  inflammable,  the  most  in- 
flammable coals  seeming  to  be  those  which  con- 
tained considerable  volatile  gas.  The  amount  :)f 
moisture  had  little  apparent  influence  so  long  as 
the  dust  was  not  absolutely  wet.  The  main  thing 
shown  by  the  experiments  was  that  it  is  neces- 
sary to  make  extended  investigations  before  any 
definite  general  knowledge  of  the  nature  of  these 
explosion';  can  be  obtained. 
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Examination  of    Water    Purification  Plant 
at  Owensboro,  Ky. 

Uy  Philip  Burgess,  .\ssoc.   M.  Am.   .^.  C.  K. 
Special    .\ssistant   Engineer,   Ohio  State    Boaru  of   Health. 


In  the  issue  of  The  Engineering  Record  for 
Aug.  31,  1907,  is  found  an  interesting  description 
of  the  intake  of  the  Water  Works  Company  of 
Owensboro,  Ky.  .A.s  the' writer  had  just  com- 
pleted an  examination  of  this  plant  on  Aug.  28, 
1907,  with  particular  reference  to  results  ob- 
tained, it  is  thought  that  a  report  of  this  examina- 
tion may  be  interesting  as  a  conclusion  to  the 
above  mentioned  description.  The  Ohio  State 
Board  of  Health  has  been  so  frequently  called 
upon  for  advice  relative  to  the  installation  of  so- 
called  natural  filtration  plants,  particularly  on  the 
Ohio  River,  that  it  has  been  considered  desirable 
to  obtain  all  the  information  available  regarding 
existing  plants  of  this  type.  The  plant  at  Owens- 
boro, Ky.,  had  been  cited  as  an  example  of  a  sue- 
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Diagram   of  Owensboro    Intake. 

tessful  infiltration  plant,  and  this  examination 
was  undertaken  to  study  its  principal  features  and 
to  determine  the  degree  of  purification  obtained. 

Since  May,  1906,  the  writer  has  been  engaged 
by  the  Ohio  State  Board  of  Health  in  making 
examinations  of  the  various  water  purification 
plants  in  Ohio,  and  the  examination  of  the  Owens- 
boro plant  was  conducted  in  a  similar  manner 
to  that  in  which  these  other  tests  have  been  made. 
Boxes  containing  the  necessary  laboratory  media 
and  supplies,  especially  built  for  this  purpose, 
were  shipped  by  express  to  the  pumping  station 
and  such  chemical  and  bacterial  determinations  as 
practicable  made  there,  while  samples  of  the 
water  were  shipped  by  express  to  the  laboratory 
of  the  State  Board  of  Health  at  Columbus  for 
such  determinations  as  it  was  not  practicable  to 
make  in  the  field.  Mr.  Asa  Williams,  the  chief 
engineer  of  the  Owensboro  Water  Works  Co.,  as- 
sisted the  writer  in  making  the  examination  of 
the  plant  and  also  furnished  the  data  and  de- 
scriptions embodied  in  this  report. 

Owensboro  is  a  city  of  about  20,000  inhabitants, 
situated  on  the  Ohio  River  about  115  miles  below 
I-ouisville.  Until  recent  years  the  water  supply 
had  been  obtained  directly  from  the  river  without 
purification  and  was  unsatisfactory  from  all 
points  of  view,  being  very  turbid  at  times  and 
always  subject  to  considerable  pollution.  About 
four  years  ago  pressure  was  brought  by  the  city 
officials  on  the  Owensboro  Water  Co.  to  purify 
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the  supply.  The  water  company  was  desirous,  if 
possible,  of  installing  some  system  in  which  the 
purification  would  not  be  dependent  on  the  ordin- 
ary methods  employed  but  one  in  which  the  neces- 
sary care  and  expense  that  are  involved  in  the 
usual  filter  plants  would  be  eliminated.  After 
considerable  consultation  the  present  system  was 
installed  by  which  the  purification  is  effected  by 
the  infiltration  of  water  through  the  gravel  bot- 
tom of  the  river  and  its  collection  into  a  system 
of  horizontal  brass  strainers. 

Several  test.s  of  the  quantity  and  quality  of  the 
water  obtainalile  were  made  before  any  construc- 
tion was  undertaken.  Owensboro  is  fortunate  in 
having  a  sand  and  gravel  bar  directly  opposite  the 
pumping  station  on  the  shore  of  an  island,  and  it 
is  from  this  bar  that  the  present  supply  is  ob- 
tained. In  order  to  learn  the  quality  oLthe  water 
available,  a  small  pipe  was  first  drive"  into  the 
gravel  and  water  pumped  from  this  by  means  of 
a  hand-pump.  In  this  way  it  was  found  that  the 
suppl-y  was  of  satisfactory  quality,  but  it  was  not 
possible  to  estimate  the  quantity  obtainable.  In 
a  subsequent  test  a  2-ft.  tile  pipe  was  sunk  into 
the  bar  to  a  depth  of  8  ft.,  and  the  water  which 
percolated  into  this  well  was  pumped  by  a  steam 
pump.  It  was  noted  that  the  water  stood  58  in. 
deep  in  this  well  until  the  pumping  was  increased 
to  a  -quantity  greater  than  50  gal.  per  minute. 
With  a  greater  quantity  than  this,  the  level  of 
water  in  the  well  was  reduced,  and  finally  at  90 
gal.  per  minute,  sand  and  water  together  were 
drawn  up  through  the  well.  From  these  figures 
it  was  estimated  that  50  gal.  per  minute  was  the 
maximum  capacity  of  the  well,  corresponding  to 
16  gal.  per  square  foot  per  minute.  Water  was 
pumped  from  this  test  well  continuously  for  sev- 
eral hours  and  found  to  be  of  satisfactory  quality, 
being  clear  and  free  from  iron.  At  a  depth  of 
14  ft.  in  the  gravel,  Mr.  Williams  stated  that  a 
water  was  obtained  which  soon  turned  red  on 
being  exposed  to  air  and  light  and  was  evidently 
a  ground   water  containing  considerable   iron. 

The  essential  features  of  the  plant  as  installed 
are  a  system  of  slotted  brass,  pipes  or  strainers 
embedded  in  the  bottom  of  the  river  at  from  4 
to  5  ft.  in  depth  in  the  gravel  bar,  these  strainers 
being  directly  connected  by  a  system  of  collecting 
and  suction  pipes  to  the  pumps  by  which  the 
water  entering  the  system  is  pumped  into  the 
mains  without  storage  in  a  distributing  reservoir. 
The  river  water  thus  percolates  through  the  bed 
of  the  river  into  the  collecting  pipes,  leaving  the 
impurities  behind  on  the  sand  and  is  not  again 
exposed  to  the  light  until  drawn  from  some  part 
of  the  distributing  system. 

The  strainers  are  what  are  known  as  the  No.  8 
Cook  well-point  strainers  and  are  16  ft.  long,  36 
in  number,  giving  a  total  length  of  576  ft.  The 
openings  in  these  strainers  were  cut  with  a  tool 
0.008  in.  thick,  at  right  angles  to  the  axes.  Mr. 
Williams  stated  that  probably  a  somewhat  larger 
opening  would  have  been  more  suitable  for  the 
kind  of  material  in  which  the  strainers  are  laid. 

As  at  the  time  of  the  examination  the  water  in 
the  river  was  about  10  ft.  deep  over  the  bar  in 
which  the  intake  is  laid,  it  was  impossible  to 
examine  the  filtering  material,  which  is  said  to 
consist  of  clean  sand  and  fine  gravel  and  is  so 
located  in  the  stream  that  there  is  little,  if  any, 
deposit  of  mud  on  the  surface.  The  intake  is  at 
about  the  low  water  mark  of  the  river,  and  the 
material  over  it  is  thus  constantly  submerged. 

The  accompanying  diagram  shows  the  layout  of 
the  strainers  with  the  cast-iron  collecting  and  suc- 
tion pipes.  It  will  be  seen  that  the  water  enters 
the  strainers,  then  blows  through  an  8-in,  cast- 
iron  pipe  into  a  i6-in.  pipe,  and  thence  into  the 
main  20-in.  cast-iron  suction  leading  to  the  pumps. 
The  total  length  of  the  strainers,  as  stated,  is 
576  ft.  and  they  probably  drain  an  area  of  ap- 
proximately 4,500  sq.  ft.     Assuming  the  capacity 
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of  the  sand  bed  to  be  16  gal.  per  square  foot  per 
minute  (as  determined  by  previous  tests),  the 
maximum  quantity  of  water  available  by  the 
strainers  is  72,000  gal.  per  minute,  or  10,000,000 
gal.  per  day,  assuming  the  entire  area  equally 
efficient.  At  the  time  of  the  examination,  water 
was  being  pumped  at  the  rate  of  1,200  gal.  per 
minute,  or  about  1,500,000  gal.  per  day, 
showing  that  the  estimated  capacity  of  the  in- 
take provides  for  a  very  considerable  future  in- 
crease of  consumption.  The  strainers  are  pat- 
ented and  were  purchased  at  a  total  cost  of  $2,000. 
On  the  diagram  it  will  be  noted  that  i6-in.  and 
20-in.  emergency  intakes  are  provided,  which  are 
intended  to  be  used  in  case  something  happens 
to  the  strainers.  As  has  been  noted,  there  is  no 
storage  or  distribution  reservoir,  and  in  case  the 
strainers  become  clogged  or  for  any  reason  do 
not  give^sufficient  water,  it  is  intended  to  back 
flush  them  by  pumping  direct,  using  one  of  the 
emergency  intakes.  The  plant  has  been  in  use 
since  July  i,  1906,  and  it  has  never  been  found 
necessary  to  back  flush. 

One  interesting  feature  developed  in  operating 
the  plant  is  that  the  suction  lift  seems  to  be  in- 
dependent of  the  stage  of  water  in  the  river  but 
varies  only  with  the  quantity  of  water  pumped. 
Even  with  very  high  stages  of  the  river,  the  or- 
dinary vacuum  of  3  in.  is  maintained  when  the 
pump  makes  30  r.  p.  m. ;  but  when  increased  to 
34  r.  p.  m.  the  vacuum  is  4  in.  This  is  true  also 
at  low  stages  of  the  river,  and  it  would  seem  that 
there  is  but  little  loss  of  head  in  the  filtering 
process  itself,  the  actual  movement  of  water  into 
the  strainers  being  very  slow,  but  that  the  loss 
of  head  developed  while  pumping  is  due  to  fric- 
tion in  the  suction  pipe.  This  is  a  very  interest- 
ing fact,  as  it  would  be  expected  that  ultimately 
the  capacity  of  such  systems  would  be  limited 
by  the  amount  of  water  that  could  be  drawn 
through  the  sand,  a  quantity  which  depends  finally 
on  the  suction  lift  M  the  pumps.  It  was  stated 
that  the  suction  at  the  pumps  had  not  increased 
since  the  beginning  of  operations,  and  the  fact 
that  it  has  never  been  necessary  to  back  flush  and 
clean  the  sand  would  show  that  there  is  but  little 
decrease  in  the  capacity  of  the  strainers. 

After  the  plant  was  first  started  in  operation  it 
was  found  that  the  filtered  water  was  occasionally 
turbid,  and  an  inspection  showed  that  proper  at- 
tention had  not  been  given  by  the  contractor  to 
leveling  the  sand  and  gravel  after  back  filling 
over  the  strainers,  so  that  there  were  numerous 
places  where  the  filtering  material  was  not  of 
sufficient  depth  tcrf  give  proper  purification.  In 
December,  1906,  more  filtering  material  was  added 
and  the  river  bed  leveled  oiT,  since  which  time 
the  plant  has  been  in  successful  operation  giving 
a  very  satisfactory  water  up  to  the  present  time. 

The  plant  was  operating  under  normal  condi- 
tions at  the  time  of  the  examination,  the  river 
being  fairly  turbid  and  rising,  dut  to  a  rain  of 
the  previous  night.  Only  four  samples  were  col- 
lected: One  from  the  river,  one  from  a  tap  at 
the  pump,  and  two  from  a  tap  at  the  force  main. 

The  following  table  shows  the  analyses  made 
and  the  results  obtained  in  parts  per  million : 

Tap  from  Force 

River  Tap  from  Main 

Water.  Pump.             i                 ^ 

Turbidity    17°  ^    ±   ,          J±               2 

Color    22  15  '5                '5 

Carbon    dioxide    2  14  '2                 •• 

Alkalinity     75  95  95               95 

Incrustants    2g  '8  32               25 

Total  hardness 104  Ji3  "7  '*". 

Iron     1.6  0.7              0.2              0.3 

Chlorine    130  12.2               9-5               9-5 

Bacteria    per   c.c 26,500  29  29              21 

Colon  in   I   C.C Yes  No  No  No 

Colon    in    100    c.c Yes  No  No  No 

The  bacterial  plates  were  made  in  the  field,  as 
were  also  the  chemical  determinations  of  turbid- 
ity, alkalinity,  color,  and  carbon  dioxide.  The 
remaining  analyses  were  made  in  the  laboratory. 

The  above  analyses  show  a  remarkable  purifica- 
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tion  of  the  river  water,  tiie  bacteria  being  practi- 
cally all  removed  by  the  filtration.  The  slight  in- 
crease in  total  hardness  and  of  carbon  dioxide 
mdicates  a  small  percentage  of  ground  water, 
but  it  will  be  noted  that  the  filtered  water  con- 
tains even  less  iron  and  chlorine  than  the  water 
in  the  river.  There  were  a  large  number  of  bac- 
teria in  the  raw  water,  and  also  the  presence  of 
considerable  pollution  is  indicated  by  the  coli  re- 
sults. No  coli,  however,  were  found  in  the  fil- 
tered water. 

It  will  be  noted  that  there  is  not  a  very  great 
removal  of  color,  the  reduction  being  but  seven 
parts  per  million. 

The  samples  of  filtered  water  were  seen  to  con- 
tain small  particles  of  suspended  matter,  and  a 
subsequent  microscopical  examination  in  the  la- 
boratory revealed  the  fact  that  there  was  present 
a  considerable  quantity  of  growth  similar  to 
Crenothrix.  No  trouble  has  yet  been  experienced 
with  odors  or  tastes  in  the  supply,  but  it  is  quite 
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Seepage   Channels,    Hope    Reservoir. 

probable  that  in  the  future  considerable  trouble 
may  develop  due  to  the  luxuriant  growth  of  this 
plant,  causing  a  subsequent  closing  of  part  of  the 
strainers  and  a  diminution  of  the  capacity  of  the 
intake.  Owing  to  the  lack  of  storage  of  filtered 
water,  it  is  necessary  to  run  the  pumps  continu- 
ously, and  it  will  be  very  difficult  to  treat  the  in- 
take for  the  removal  of  any  such  growth. 

In  conclusion  it  should  be  said  that  the  present 
intake  of  the  Owensboro  Water  Co.'s  plant  has 
for  about  one  year  been  furnishing  a  clear,  satis- 
factory water  obtained  by  the  filtration  of  water 
from  the  river  with  no  greater  expense  of  main- 
tenance than  would  be  incurred  by  the  pumping 
of  untreated  river  water.  At  the  time  of  the 
examination  the  supply  was  found  to  have  a  re- 
markably low  bacterial  content  and  to  be  in  every 
way  satisfactory  as  a  municipal  supply.  The 
probability  of  future  trouble  by  the  clogging  of 
the  strainer  system  by  growths  very  difficult  of 
removal  is  apparent,  a  condition  which  might  ren- 
der the  present  supply  very  unsatisfactory. 


A  Correction  should  be  made  in  one  of  the 
values  of  the  coefficient  of  discharge  in  the  table 
on  page  354  of  this  issue,  being  part  of  the  arti- 
cle on  "Experiments  with  Submerged  Tubes  4 
Feet  Square."  Under  a  head,  h,  of  0.20  ft.  and 
form  of  entrance  and  outlet  of  type  a,  the  co- 
efficient for  length  of  tube  of  2.50  ft.  should  be 
.694  instead  of  .684  as  printed. 


Repairing  a    Leak    at    Hope    Reservoir, 
Providence. 

Mention  was  made  last  year  of  the  fact  that 
a  leak  which  has  existed  for  over  25  years  in  the 
embankment  of  Hope  reservoir  at  Proyidcnce, 
R.  I.,  had  been  giving  the  city  engineering  depart- 
ment quite  a  puzzle  before  its  course  was  finally 
traced.  This  reservoir  is  a  service  basin  sur- 
rounded by  dwellings.  The  leak  appeared  origin- 
ally at  the  foot  of  one  of  the  slopes,  where  a 
pipe  well  was  constructed  to  intercept  the  seepage 
and  direct  it  into  a  street  sewer.  Measurements 
of  the  discharge  were  kept  for  many  years,  and 
•  during  the  last  few  years  the  amount  had  in- 
creased somewhat,  although  not  enough  to  cause 
alarm.  Examinations  had  been  made  a  number 
of  times  and  considerable  time  and  money  had 
been  expended,  without  finding  any  clew  as  to  the 
location  of  the  point  on  the  inside  of  the  bank 
where  the  water  escaped.  In  May  of  last  year 
the  reservoir  was  drawn  oflF  for  the  purpose  of 
cleaning  it,  and  advantage  was  taken  of  this 
opportunity  to  investigate  and  repair  the  leak. 
The  work  is  described  in  the  1906  report  of  Mr. 
Otis  F.  Clapp,  city  engineer,  from  which  the  fol- 
lowing notes  are  taken : 

It  was  thought  that  the  best  way  to  trace  the 
course  of  the  water  would  be  to  follow  the  stream 
back  into  the  bank.  When  the  water  had  been 
drawn  down  so  that  there  was  a  head  of  about 
I  ft.  on  the  discharge,  digging  was  commenced. 
Almost  immediately  a  water  channel  was  found, 
measuring  from  2  to  4  in.  high  and  from  4  to  8 
in.  in  width,  and  nearly  level.  This  was  followed 
some  54  ft.  in  open  trench  and  then  tunnelling 
was  commenced.  When  a  point  was  reached  about 
under  the  outer  top  edge  of  the  embankment  the 
channel  divided  and  ran  in  nearly  opposite  direc- 
tions. In  the  belief  that  time  could  be  saved  by 
so  doing,  a  lot  of  colored  water  was  forced  back 
into  the  reservoir  by  way  of  each  of  these  two- 
routes,  but  the  color  appeared  at  the  same  point 
on  the  surface  of  the  water  in  the  reservoir. 

The  reservoir  was  then  emptied  and  cleanett 
and  the  tunneling  was  continued  by  way  of  both 
branches.  The  stone  slope  wall  was  taken  down 
where  the  colored  water  had  appeared  and  a  hole 
was  found  several  inches  in  diameter,  which  went 
back  into  the  bank  for  several  feet,  where  it 
branched  and  ran  in  opposite  directions.  The 
tunneling  was  prosecuted  until  the  lines  met, 
every  effort  being  made  to  discover  any  side 
openings  that  might  lead  away,  but  only  a  few 
were  found  and  those  followed  to  the  end.  The 
material  of  the  embankment  was  found  to  be  hard 
and  in  the  best  of  condition,  only  a  few  soft 
places  were  found,  and  those,  all  near  the  water 
course,  were  completely  jemoved.  The  tunnel 
averaged  about  4  ft  high  and  2^/^  ft.  wide,  just 
large  enough  for  a  man  to  work  in.  This  tunnel 
was  surveyed  and  platted,  and  a  sketch  of  it  is 
reproduced  here.  The  tunnel  measured  251  lin. 
ft.,  with  54  ft.  of  open  cut.  There  were  dis- 
covered 359  lin.  ft.  of  water  course  in  embank- 
ment. 

It  was  not  thought  safe  to  refill  the  tunnel, 
and  so  that  portion  of  the  bank  lying  over  the 
tunnel  excavation  was  taken  out  and  the  embank- 
ment rebuilt.  The  water  channel  was  found  to 
have  been  about  on  the  surface  of  the  original 
soil,  or  where  the  artificial  work  in  building  the 
embankment  was  begun.  In  repairing,  the  pre- 
caution was  taken  to  go  down  lower  in  the  line 
of  the  core  wall,  finding  rock  from  2  to  s  ft. 
below  where  the  embankment  had  been  started" 
before,  and  filling  in  with  cement  concrete.  The 
excavation  was  then  refilled  with  great  care,  some 
three  carloads  of  clay  being  added  to  the  soil 
taken  out  before  replacing. 

The  work  of  repairing  took  about  354  months 
to  perform,  and  no  sig  I  of  any  Ie?V  has  since 
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^appeared  at  this  i»int.  Mr.  Samuel  M.  Gray, 
who  was  resident  engineer  at  the  time  the  reser- 

'voir  was  built,  was  consulted  in  relation  to  the 
repairs.  .\  smaller  leak  or  spring,  co-e.\istent 
with  the  other  leak,  is  still  discharging  near  the 

■comer   oi   the    reservoir   and    will   be   examined 

•later. 


Strengthening  an  Old  Lattice  Girder  Bridge. 

By  George  Jacob  Davis,  Jr. 


The  city  of  Grand  Rapids,  Mich.,  is  divided 
into  two  parts  by  the  Grand  River,  which  is 
spanned  by  a  number  of  bridges,  two  of  which 
were  originally  timber  lattice  girders.  The  lat- 
tice girder  bridge  at  Bridge  St.  was  replaced 
•by  a  steel  pony-truss  bridge  to  accommodate 
street  cars  and  these  trusses  were,  in  1904,  re- 
placed by  a  reinforced  concrete  arch  bridge.  The 
Jattice  bridge  at  Leonard  St.,  built  in  1879,  still 
stands  and  carries  a  ver>-  heavy  traffic.  A  few 
notes  on  the  method  used  by  the  designer  in  com- 
puting the  stresses  in  the  bridge  and  on  its  fail- 
ure  and    strengthening   may    be    of    interest. 

The  bridge  consists  of  eight  spans  of  104  ft. 
(each,  built  of  white  pine.  The  trusses,  as  shown 
in  the  illustration,  are  sextuple  system  Warren 
(trusses,  fastened  together  at  each  intersection 
•with  treenails.  There  were,  originally,  no  ver- 
tical posts  except  three  in  each  truss  at  each  end 
of  the  bridge,  the  trusses  being  continuous  over 
.the  intermediate  piers. 

From  the  original  computations  it  appears  that 

'Xbe  dead   load   was   taken   as    1,000   lb.,  and   the 

live  load  as  1,848  lb.  per  running  foot  of  bridge, 

roa  two   trusses.     Taking  the    distance   between 


ished  by  virtue  of  the  fact  that  the  diagonals  are 
not  rigidly  supported  at  j  ft.  intervals,  it  being 
possible  for  several  of  them  to  tend  to  bend  in 
the  same  direction,  thus  increasing  the  effective 
length  of  the  colunuvs.  This  action  has,  in  fact, 
taken  place.  In  some  cases  several  of  the  diag- 
onals have  bowed,  perhaps  i'/t  in.,  while  in  others, 
they  are  bent  into  an  S  form. 

The  chords  each  consist  of  two  booms  of  four 
3xi2-in.  timbers,  each  30.8  ft.  long.  To  deter- 
mine the  length  required  it  was  assumed  that 
each  timber  would  carry  a  stress  of  27,000  lb., 
giving  1,500  lb.  per  square  inch  on  the  net  area 
of  18  sq.  in.  which  remain  after  deducting  for 
the  three  2-in.  pins  which  were  intended  to  be 
used.  It  will  be  noted  above  that  the  designer 
decided  that  only  about  40,000  lb.  would  come 
on  the  two  halves  of  the  boom  or  20,000  lb.  to 


onals  or  booms,  the  pins  apparently  have  not 
sheared  and  the  original  camber  still  exists.  Over 
the  piers,  however,  the  trusses  have  failed  by 
shearing,  allowing  the  bridge  as  a  whole  to  settle 
approximately  0.2  ft.  The  floor,  being  supported 
by  the  lowest  boom,  which  could  not  settle  over 
the  piers,  shows  ugly  humps  at  these  points. 
The  failure  occurred  partly  by  the  diagonals 
buckling  between  chords,  as  indicated  above,  and 
partly  by  the  crushing  and  twisting  of  the  lowest 
boom  and  probably  a  shearing  of  the  pins  con- 
necting it  to  the  diagonals  or  a  distortion  of  the 
lower  end  of  the  diagonals.  Of  the  0.2  ft.  by 
which  the  upper  chord  has  approached  the  pier 
only  about  0.02  ft.  on  an  average  was  produced 
by  the  buckling  of  the  diagonafs,  the  remaining 
0.18  ft.  being  the  result  of  the  other  failures.  The 
8.\l4-in.   bolsters  and  lowest  boom,  are  bent  into 
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End  of  Lattice  Girder  Bridge  and  Truss  at  Pier. 
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i»irters  of  gravity  of  chords  as  13.3  ft.  and  the 
span  as  104 — 5  =  99  ft.  (piers  are  about  5  ft.  wide 
on  top),  and  considering  the  girders  as  simple 
beams,  gave  the  computer  a  stress  of  about  131,- 
300  lb.  on  each  chord,  of  which  78,800  lb.  would 
be  carried  by  the  outer  boom  and  52,500  lb.  by 
the  inner  boom.  Calling  the  girders  continuous 
would  reduce  the  maximum  strain  to  about  40,000 
lb.  or  800  lb.  per  square  inch,  only  48  sq.  in.  being 
considered  available  at  joints  in  the  booms.  In 
taking  care  of  the  shear  the  computer  assumed 
all  the  diagonal  strains  to  be  carried  by  one 
system  and  delivered  to  the  abutment  by  one 
strut  giving  a  load  of  about  70488  lb.  per  truss 
on  the  abutment  or  70488  sec.  6  =  93,987  lb. 
as  the  approximate  strain  on  the  diagonal,  which 
was  too  great,  but  by  dividing  by  six  (the  num- 
t)er  of  diagonals  cut  by  a  vertical  section)  gave 
roughly  15,500  lb.  to  be  carried  by  one  diagonal. 
Assuming  the  3xio-in.  white  pine  diagonals  to 
liave  an  ultimate  strength  of  95,190  lb.  and  con- 
-sidering  them  to  act  as  long  columns,  3  ft.  long, 
they  were  found  to  have  a  factor  of  safety  of 
about  six  when  the  truss  was  considei'ed  as  a 
simple  beam.  This  factor  of  safety  is  still  fur- 
ther increased  by  virtue  of  the  fact  of  the  truss 
acting  as  a  continuous  girder,  but  it  is  dimin- 


be  transmitted  past  a  joint  by  a  single  timber. 
Figuring  the  strength  of  the  pins  in  single  shear 
as  500  lb.  per  square  inch,  or  1,500  lb.  per  pin, 
gave  a  safe  stress  of  4,500  lb.  per  set  of  three 
pins.  Hence  to  carry  the  27,000  lb.  past  a  joint 
six  sets  of  pins  were  required.  The  sets  are 
"•55  -^  3  =  3-85  ft.  apart.  This  would  require 
a  plank  2x6x3.85,  or  46.2  ft.  long,  plus  some- 
thing for  end  shearing.  To  reduce  the  length, 
clusters  of  four  ij^-in.  pins  were  put  in  instead 
of  three  2  in.,  the  area  of  pins  also  being  in- 
creased thereby  from  9.42  to  9.6  sq.  in.  These 
pins  also  connect  the  lowest  boom  to  the  diag- 
onals and  they  are  here  considered  to  be  acting 
in  double  shear. 

No  clue  is  given  in  the  old  notes  as  to  how  the 
number  and  size  of  pins  required  to  connect  the 
diagonals  to  one  another   was   determined. 

A  roof  which  covers  the  bridge  has  perfectly 
preserved  the  timbers  except  the  ends  of  the 
floorbeams,  which  extend  out  to  support  the 
sidewalks  and  are  thereby  subjected  to  periodical 
wettings  by  rain. 

The  trusses  have  proved  to  be  amply  strong 
to  resist  the  bending  stresses.  In  the  middle  of 
the  spans  where  the  bending  moment  is  greatest, 
there  is  no  distortion  noticeable  in  either  diag- 


an  arc.  The  upper  chord  seems  to  retai«  very 
closely  its  original  shape  and  the  distortion  in 
the  lower  chord  extends  only  about  10  ft.  each 
side  of  the  piers. 

In  reinforcing  the  bridge  no  attempt  was  made 
to  bring  the  trusses  back  into  shape,  but  only  to 
relieve  them  of  some  of  the  stress  and  to  pre- 
vent any  further  failure  at  these  points.  Jacks 
were  put  under  the  upper  chord  and  screwed 
up,  thereby  stretching  the  chords  apart  slightly, 
and  columns  were  then  slipped  in  between  the 
chords  with  very  tight  fitting  joints.  I-beams 
were  next  inserted  under  the  upper  booms  of  the 
lower  chord  and  wedged  up  tight.  Then  the  2 
13/16-in.  round  bars  were  placed  and  tightened 
until  the  new  parts  took  a  firm  bearing  and  the 
bridge  showed  a  slight  rise  on  each  side  of  the 
pier.  The  humps  in  the  floor  were  removed 
by  dressing  down  the  stringers  when  the  new 
flooring  was  laid. 

Rankine  states  that  lattice-work  girders  were 
lirst  introduced  by  Mr.  Ithiel  Towne.  They  are 
not  economical  of  material,  being  of  the  same 
strength  in  all  parts  regardless  of  the  variation 
of  the  stresses.  They  were,  however,  easily  and 
cheaply  built,  but  have  fallen  into  disuse  on  ac- 
count of  the  growing  scarcity  of  timber.  Lattice 
trusses  of  iron  and  steel  are  still  used  somewhat 
in  Europe.  From  the  experience  with  this  bridge 
it  would  seem  that  the  introduction  of  posts  over 
the  piers  when  the  bridge  was  built,  in  that  way 
distributing  the  stresses  from  the  pier  reactions 
more  uniformly  among  the  various  systems  of 
diagonals,  would  have  prevented  the  failure.  The 
bridge  is  now  apparently  good  for  many  more 
years  of  service. 

The  bridge  jjras  designed  and  built  by  Mr.  Wm. 
Seekel,  who  was  then  city  engineer  of  Grand 
Rapids.  The  recent  reinforcement  was  done  un- 
der the  direction  of  the  present  city  engineer,  Mr. 
L.  W.  Anderson,  the  author  being  in  charge  of 
the  work. 


The  Larck  Traveler  used  in  erecting  the 
Blackwcll's  Island  bridge  across  the  East  River  at 
New  York,  was  injured  by  lightning  on  Sept.  23. 


September  28,   1907. 

The  Erection  of  the  South  Cantilever  Arm  of 
the  Quebec  Bridge. 
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The  design,  fabrication  and  erection  of  the 
Quebec  bridge  have  been  fully  explained  in  pre- 
vious issues  of  this  journal,  and  those  who  wish 
to  become  familiar  with  the  structure  are  referred 
to  the  list  of  articles  which  closes  with  this  de- 
scription of  some  details  of  the  erection  of  the 
south  cantilever  arm,  not  previously  published. 

The  erection  of  the  cantilever  arm  was  com- 
menced with  the  forward  bent  of  the  traveler 
in  the  plane  of  the  main  vertical  posts.  The 
forward  d^yi-it.  cantilever  trusses  were  secured 
to  the  foot  of  the  traveler  and  their  extremities 
were  connected  by  the  transverse  girder  81  ft. 
long,  which  weighed  25,000  lb.,  and  was  han- 
dled from  the  overhang  of  the  traveler  by  two 
pairs  of  wire  rope  tackles  converging  to  a  swiv- 
elled attachment  at  the  center  point.  The  top 
of  the  traveler  was  temporarily  braced  to  the 
top  of  the  permanent  superstructure  in  order 
to  avoid  special  anchorage  at  this  point  and  the 
first  panel  of  the  cantilever  arm  was  erected  in 
37  operations  made  with  the  traveler  in  the 
same  position,  which  was  the  fifteenth  counting 
from  the  commencement  of  the  erection  of  the 
south  anchor  arm. 

The     erection     superintendent     was     furnished 
with  a  blue-print  showing  the  sequence  and  de- 
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each  swung  to  position  with  two  ij4-in.  single 
foot  lines  and  the  connections  at  both  ends  bolted, 
thus  completing  the  triangle  and  holding  the  dia- 
gonal members  stable. 

Temporary  suspension  bars  were  attached  to 
the  outer  ends  of  the  lower  chord  sections  10 
R  and  L,  releasing  the  tackles  A,  which  were 
detached  after  the  positions  of  the  chords  werr 
adjusted. 

The  four  bottom  lateral  members,  not  shown 
in  the  diagram,  were  erected  with  iJ4-in.  lines 
rove  through  single  and  double  blocks  and  at- 
tached to  their  centers  of  gravity  with  ^-in 
chains. 

In  the  sixth  operation  the  second  section  MSPs 
of  the  diagonal,  56  ft.  long  and  weighing  22,000 
lb.,  was  unloaded  and  swung  to  place  with  a  pair 
of  17-ton  tackles,  MR  and  ML  attached  a  little 
above  the  center  of  gravity  by  a  double  I -in. 
chain.  The  lower  end  was  securely  splice  bolted 
and  the  tackles  released. 

The  horizontal  struts  SS4,  R.  and  L.,  were 
swung  to  position  with  single  i}4-in.  whip  lines 
and  securely  bolted. 

Transverse  struts  H2  and  laterals  N3  in  the 
plane  of  struts  SS4,  not  here  shown,  were  swung 
to  place  with  single  whip  lines  attached  at  the 
center  of  gravity. 

The  third  sections  USPs,  R.  and  L.  of  the 
diagonal,  80  ft.  long  and  weighing  22,000  lb., 
were  swung  to  position  with    i   win-   rope  tackle 


Erecting    First    Panel    of   Cantilever    Lower   Chord. 


Handling    Track    in    Cantilever    Platform  of  Traveler. 


tail  of  all  these  operations  and  illustrated  with 
dimension  sketches  giving  the  lengths  and  widths 
of  all  their  principal  members  and  showing  where 
and  how  the  tackles  were  attached  to  them. 
A  number  of  diagrams  were  also  given  to 
show  the  positions  of  the  different  tackles  sus- 
pended from  the  traveler  and  their  capacities 
and  the  reference  Jetters  by  which  they  are  des- 
ignated in  the  description,  R  and  L,  always  mean- 
ing right  and  left  hand. 

Preparatory  to  the  first  operation  a  pair  of 
stringers  and  its  track,  making  a  unit  69J4  ft. 
long  weighing  60,000  lb.,  was  delivered  on  cars 
in  the  tower  of  the  traveler  and  hoisted  by  one 
22-ton  tackle  EC  and  two  17-ton  tackles  MC,  both 
attached  to  it  at  the  center  of  gravity.  Tackle 
EC  waf,  slacked  off  To  fleet  the  girders  forward 
under  tackles  MC  which  fleeted  it  transversely 
into  position.  The  duplicate  pair  of  track  string- 
ers on  the  opposite  side  of  the  bridge  axis  were 
sin,ilarly  put  in  place  and  the  first  panel,  No. 
If,  of  bottom  chord  for  each  truss  was  deliv- 
ered on  2  cars.  Each  piece  was  70  ft.  7  in.  long, 
weighed  195,000  lb.  and  was  supported,  19  ft. 
from  the  forward  end,  on  a  bolster  in  the  middle 


of  a  flat  car  40  ft.  2  in.  long  over  alL  The 
rear  end  of  the  chord  was  supported  on  a  bolster 
just  in  the  rear  of  the  forward  truck  of  the  rear 
car  and  was  held  back  by  a  horizontal  preventer 
tackle  made  with  a  iJ/^-in.  rope  rove  through 
14-in.  blocks  to  exert  a  ma.ximum  pull  of  15,000 
lb.  Pivoted  attachments  described  in  a  previous 
article  were  secured  to  both  ends  of  the  chord 
projecting  above  its  top  flanges  to  receive  two 
wire  rope  tackles  HR  and  HL  at  the  rear  and 
two  wire  ropes  tackles  AR  and  KL  in  front  by 
which  it  was  unloaded,  lowered  and  fleeted  to 
position  as  shown  in  the  photograph.  After  the 
lower  end  was  splice  bolted  to  the  special  V- 
shaped  section  engaging  the  shoe  and  pedestal, 
tackles  H  were  released  and  the  upper  end  was 
sustained  by  tackles  A. 

The  first  section  LSBs,  of  each  diagonal,  R  and 
L  63  ft.  9  in.  long  and  weighing  29,000  lb.,  was 
unloaded  by  one  tackle  HR  or  HL  attached  to 
the  center  of  gravity  just  above  the  center-  of 
gravity. by  a  double  i-in.  chain,  snubbed  to  posi- 
tion with  a  double  i'/4-in.  manila  line  and  bolted 
securely  at  the  lower  end. 

The  lower  horizontal  struts  SS6,  R  and  L  were 


FR  or  FL  and  a  double  ij^-in.  snub  line  attached 
to  double  I -in.  chain  a  little  above  the  center 
of  gravity  of  the  member.  The  bottom  end  was 
spliced  bolted  and  the  top  end  sustained  in  posi- 
tion by  the  tackles. 

Struts  SS8  R.  and  L.  were  swung  to  position 
with  single  whip  lines  and  bolted  at  both  ends. 

The  upper  sections  UT5  R.  and  L.  of  the  main 
diagonal,  81  ft.  9  in.  long  and  weighing  92,000 
lb.,  each  were  swung  to  position  by  two  pairs 
of  wire  rope  tackles  HR  and  L  attached  to  the 
upper  ends  with  a  pivoted  yoke  and  to  17-ton 
tackles  M  and  MC  attached  to  the  lower  end 
with  a  l-in.  chain. 

Struts  SS7  R.  and  L.  and  the  transverse  strut 
H3  and  lateral  n  in  the  same  horizontal  plane 
were  swung  into  position  with  single  whip  lines 
attached  at  their  centers  of  gravity  with  i-in. 
chains  and  bolted  in  position  at  both  ends. 

The  lower  sections  LT6  R  and  L  of  the  main 
diagonal,  81  ft.  long  and  weighing  64,000  lb.  each, 
were  hoisted  with  two  pairs  of  wire  rope  tackles, 
FR  and  FL.  with  special  attachment  to  the  mem- 
ber a  little  above  the  center  of  gravity,  and  tem- 
porarily held  suspended  by  the  tackles. 
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The  upper  ends  UT5Z  R  and  L  of  the  hanger 
T5Z,  100  ft.  long  and  weighing  55,000  lb.  each, 
were  hoisted  by  two  *30-ton  tackles  EC  at  one 
end,  attached  to  the  lower  end  by  a  i-in.  chain 
and  by  two  55-ton  tackles  AR  and  AL  with  a 
q>ecial  bent  plate  attachment  at  the  upper  end. 

The  transverse  strut  Ti,  not  here  shown,  and 
the  longitudinal  strut  SS5  R  and  L  were  hoisted 
with  single  whip  lines  attached  with  f^-in.  chains. 

The  middle  sections  MT5Z  R  and  L  of  the 
hangers,  54  ft.  9  in.  long  and  weighing,  21,000 
lb.  each,  were  swung  by  one  pair  of  manila  rope 
tackles  X  at  one  end  and  another  pair  of  wire 
rope  tackles  HR  and  BL  at  the  opposite  end 
are  all  attached  to  it  by  i-in.  chains. 

The  hangers  LT5Z  R  and  L  at  panel  point  10 
were  swung  with  single  tackles  attached  with  a 
I-in.  chain.  All  of  the  horizontal  longitudinal 
struts  SS,  etc.,  were  connected  with  temporary 
bolted  plates  permitting  them  to  be  adjusted  as 
the  panels  of  the  truss  varied  during  erection. 
The  transverse  struts  NN,  etc.,  were  also  assem- 
bled with  temporarily  bolted  connections  at  one 
end  unty  the  main  trusses  came  to  their  final 
adjustment. 

The  temporary  suspension  bars  were  removed 
from  the  river  ends  of  the  sections  10  R  and  L 
of  the  lower  chords  and  the  working  platform  on 
the  left  side  of  track  on  the  cantilever  of  the 
traveler  was  removed.    The  first  false-work  trans- 


cantilever  were  removed  by  two  tackles  MC  and 
one  tackle  EC  and  were  fleeted  longitudinally  with 
tackles  EC  and  placed  on  cars. 

Bottom  laterals,  diagonals  lK'4,  were  lowered 
to  position   with   single   whip   lines. 

The  permanent  stringers  were  braced  together 
in  pairs  at  the  storage  yard,  and  one  pair  of 
railroad  stringers  was  swung  to  position  with  two 
manila  rope  tackle  EC  and  MC.  Track  was  im- 
mediately laid  on  these  stringers  and  cars  were 
run  out  on  them  bringing  the  other  stringers 
which  were  swung  to  position  by  manila  tackles 
MC  and  M  attached  at  the  center  of  gravity. 

The  sub-verticals,  SV5  R  and  L,  103  ft.  5  in. 
long,  and  each  weighing  17,000  lb.,  were  swung 
to  position  with  a  manila  rope  tackle  at  the 
lower  end  and  two  wire  rope  tackles  WR  and 
VL  at  the  upper  end  both  attached  with  lin. 
chains. 

Lower  diagonals  T7,  T9,  Tio,  struts  T2  and 
upper  diagonals  T8  and  T9X  and  TioX,  form- 
ing transverse  bracing  below  sub-verticals  SV5  R 
and  L,  were  swung  to  position  with  single  manila 
rope  tackles. 

In  panels  10  of  the  anchor  arm  and  cantilever 
arm  the  top  chord  bars  were  handled  in  three 
separate  groups  of  eight  each,  as  the  space  be- 
tween the  tops  of  traveler  and  the  top  chord  was 


with  tackles  FR  and  FL  at  the  lower  end  and 
tackles  X  and  MC  at  the  upper  end  and  were 
hoisted  and  fleeted  to  position  with  tackles  M  and 
a  6-part  tackle  suspended  from  the  outside  jigger 
beam.  It  was  then  drifted  longitudinally  to  posi- 
tion with  a  6-part  tackle  suspended  from  the 
outside  jigger  beam  and  a  temporary  pin  driven 
as  far  as  possible  through  the  four  holes.  The 
third  group  of  I-bars  was  swung  from  the  cars 
and  hoisted  to  position  in  the  same  way  as  the 
first  group  and  the  permanent  upper  pins  fully 
driven  and  the  temporary  pin  driven  through  the 
lower  hole.  In  erection  all  of  the  bars  were 
drifted  longitudinally  toward  the  river  sufficiently 
to  clear  the  main  post  with  their  upper  ends  ana 
the  lower  ends  were  lifted  temporarily  above 
the  top  of  sub-vertical  post  SV5.  The  upper  ends 
were  then  drifted  back  longitudinally  between  the 
webs  of  the  main  post  cap  and  the  lower  ends 
lowered  to  position  for  connection  with  the  top 
of  post  SV5. 

Top  lateral  diagonals  L12,  L13  and  L14,  not 
shown  in  the  accompanying  diagram,  were  swung 
to  position  with  single  manila  tackles  and  the 
tracks  and  wheel  stops  were  placed  on  the  other 
stringers  of  the  cantilever  platform. 

The  inside  vertical  falsework  post.  79  ft.  8  in. 
long  and   weighing   17,000   lb.   each,   of   the   first 
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verse  girder,  icf  ft.,  long  and  weighing  108  tons, 
was  fitted  with  bearing  girders,  chord  blocks  and 
eye-bar  suspenders  and  swung  with  two  wire  rope 
tackles,  HR  and  HL,  AR  and  AL  connected  to  it 
with  a  special  swivelling  attachment  web-con- 
nected to  a  shoe-like  device  bolted  to  the  top 
flanges  of  the  girder.  It  was  hoisted  by  operating 
the  tackles  HR  and  HL  after  which  it  was  swung 
to  one  side  and  HL  was  cut  loose.  It  was  then 
pulled  forward  with  tackles  FR  and  AR  and 
tackles  HR  and  FR  were  cut  loose  after  which 
tackles  BL  was  connected  to  it  and  it  was  low- 
ered to  position. 

Struts  T6,  T3,  T4,  T5  and  T12  and  diagonals 
Ti,  Too,  Ti  and  To,  all  members  of  trussed  floor 
beam  10,  were  each  swung  to  position  with  two 
sets  of  manila  rope  tackles. 

The  top  chord  of  the  trussed  floor  beam  at 
panel  point  10,  65  ft.  long  and  weighing  32,000 
lb.,  was  swung  by  a  pair  of  17-ton  tackles  MC 
and  wire  rope  tackles  BL  and  BR  with  a  swivel 
connection  to  a  horizontal  beam  having  vertical 
bent  plate  hooks  eng^aging  the  top  flange  of  the 
floor  beam  at  two  points  equally  distant  from  the 
center.  It  was  unloaded  from  the  car  by  operat- 
ing the  tackle  MC,  drifted  forward  by  operating 
tackles  MDR  and  DL  and  lowered  to  position 
after  the  removal  of  the  temporary  track. 

The  two  pairs  of  the  stringers  in  the  traveler 


Traveler  Erecting  Cantilever  Arm  from  Suspended  Falsework. 


not  quite  sufficient  to  use  the  special  clamps  de- 
signed for  the  handling  of  the  whole  groups  nor 
to  fleet  a  group  of  bars  over  10  ft.  wide  enough  to 
clear  the  other  twin  members.  In  all  other  cases 
the  bars  were  assembled  in  the  yard  and  hoisted 
into  place  in  one  body. 

The  twenty-four  i6-in.  eye-bars  in  the  top  chord 
of  panel  H  were  accurately  spaced  and  clamped 
together  in  three  groups  of  eight  bars  each  at 
the  storage  yard.  The  first  outside  group  was 
swung  from  the  cars  with  blocks  X,  MC  and  V 
and  delivered  to  two  6-part  wire  rope  tackle  sus- 
pended from  the  traveler  at  each  end  of  the 
panel  with  one  tackle  M  on  the  overhang.  The 
group  weighing  about  43,000  lb.  was  unloaded 
from  the  car  by  tackles  X,  MC  and  V  suspended 
from  the  center  line  of  the  bridge  and  fleeted 
transversely  into  the  planes  of  the  trusses  by 
two  6-part  tackles  and  one  17-ton  manila  tackle 
M  on  each  of  the  outside  jigger  beams  of  the 
traveler  overhang.  Tackles  X,  MC  and  V  were 
then  released  and  the  bars  were  hoisted  and 
fleeted  longitudinally  to  position  by  corresponding 
tackles  on  the  outside  jigger  beams  and  by  the 
6-part  tackles  at  the  ends  of  the  eye-bars.  The 
6-part  tackle  at  the  upper  end  of  the  eye-bars  was 
released  and  the  bar  was  temporarily  connected 
by  a  round  timber  through  its  pin  hole.  The 
center  group  of  bars   was  swung  from  the  cars 


transverse  bent  of  suspended  false-work  was  han- 
dled by  one  8-ton  manila  tackle  X,  attached  with 
a  J^-in.  chain  at  the  lower  end  and  by  one  10- 
ton  manila  tackle  U  and  one  9-ton  manila  tackle 
S  attached  at  the  upper  end  with  a  i-in.  chain 
and  after  placing  it  into  position  bolted  fast  to 
the  suspended  transverse  beam  and  to  the  truss. 

The  outside  vertical  posts  of  the  same  bent 
weighing  9,000  lb.  each  were  handled  by  the  same 
tackle  and  pulled  out  into  position  by  a  single 
tag  line  attached  to  them  and  rove  through  a 
snatch  block  on  the  end  of  an  putrigger  timber. 

The  right  and  left  inside  traveler  stringers, 
weighing  17,000  lb.  each,  were  swung  into  posi- 
tion with  tackle  M  attached  at  the  center  of 
gravity  by  a  i-in.  chain  and  fleeted  into  position 
by  tackle  S  at  the  forward  end  and  an  outhaul 
tackle  at  the  rear  end. 

The  next  operation  was  to  move  the  traveler 
one  panel  forward  until  its  front  posts  were 
at  panel  point  10  in  the  sixteenth  position,  after 
which  the  erection  of  the  next  panel  of  the 
cantilever  arm  was  commenced  with  the  two 
right  and  left  lower  chord  sections,  9R  and  L. 
The  number  of  operations  for  each  panel  wa? 
reduced  to  correspond  with  the  reduction  in  the 
number  of  pieces.  All  main  truss  members  not 
exceeding  140,000  lb.  were  erected. simultaneously 
for   both    trusses,   with   the    exception   of   a    few 
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■cases  in  which  the  traveler  was  holding  up  other 
truss  members  when  handling  these  pieces. 

The  traveler  was  equipped  with  about  60  tackles 
including  whip  lines,  all  of  which  were  operated 
by  the  eight  drums  and  the  16  capstan  heads  of 
the  four  electric  hoisting  engines.  The  heaviest 
loads  hoisted  at  one  time  were  the  pair  of  100- 
ton  bottom  chord  sections  and  the  pair  of  70-ton 
top  chord  sections  simultaneously  raised.  All  of 
the  principal  tackles  were  designated  by  numbers 
and  signals  for  their  operation  were  transmitted 
by  the  foreman  to  the  enginemen  by  various  ges- 
tures of  the  arms  and  head  repeated  a  corres- 
ponding number  of  times.  This  system  was  so 
well  perfected  that  the  hoisting  was  done  with 
ease  and  regularity  and  with  remarkable  silence, 
the  engines  running  so  smoothly  under  heavy 
loads  that  they  could  scarcely  be  heard.  The 
work  was  also  much  facilitated  by  a  complete 
telephone  system  connecting  the  superintendent's 
office,  the  traveler,  the  storage  yard,  the  city  of 
Quebec  and  the  bridge  shops  at  Phoenixville. 

The  lower  cantilever  working  platform  weighed 
complete  about  80  tons  and  as  already  described 
the  two  pairs  of  stringers  with  their  tracks  were 
handled   as   separate  units,   each   hoisted  by  four 
8-part  tackles  which  could  remove  them  and  place 
them  on  cars  in  the  traveler  tower  in  about  four 
minutes.    They  were  then  .run  back  to  the  storage 
yard  while  the  permanent  bridge  floor  was  erected, 
after  which   they  were  returned   and   replacd   in 
the  traveler  in  its  next  position  as   already  de- 
scribed.    After  the  traveler  had  advanced  to  the 
fifth  panel  of  the   suspended  traveler  false-work 
the  four  vertical  posts,  the  longitudinal  girders  and 
tracks  on  both  sides,  weighing  about  40,000  lb.  each, 
were  hoisted  with  four  8-part  tackles  each  in  four 
minutes,    and    delivered    to    cars    which    carried 
them   back  to  the  storage  yard  until  they  were 
required  for  service  in  the  next  panel  in  advance. 
The   four  vertical  posts  of  the  rear  transverse 
bents   were   similarly   hoisted,  loaded   on  cars  on 
the  permanent  bridge  floor,  and  also  sent  back  to 
the  storage  yard  where  they  kept  until   required 
for  use  on  the  opposite  side  of  the  river.     The 
suspended  transverse  girder  was  then  disconnected 
from  the   lower  chord  pin  and  lowered  by  four 
9-part  tackles  to  a  28xioo-ft.  scow  anchored  di- 
rectly below.     The   scow   was   then   moved   for- 
ward to   a  position   under   the   fifth   panel   point 
and    anchored   there   while   the   transverse   beam 
was  hoisted  up  and  connected  to  the  lower  chord 
pins.     Its  elevation  here  was  so  near  that  of  the 
track  level  that  the  vertical  columns  in  the  trans- 
verse bent  were  replaced  by  short  steel  blocking 
to  receive  the  forward  ends  of  the  traveler  track 
girders    which    were    then    brought    back    again 
from  the  storage  yard  and  swung  to  position  by 
tackles    suspended    from    the    traveler.      During 
erection  the  utmost  security  was  afforded  by  in- 
variably filling  every  field  rivet  hole  with  a  ser- 
vice bolt  until  the  rivet  itself  was  driven.     Both 
trusses  and  traveler  developed  great  rigidity  and 
and  the  latter  was  so  stable  that  when  exposed 
to  a  wind  of  55  miles  per  hour  the  upper  part 
had  an  observed  deflection  of  only  13  in. 

Steel  was  erected  in  this  cantilever  arm  with 
greater  rapidity  than  it  had  ever  before  attained 
on  cantilever  erections.  On  Aug.  I,  igo6,  410,000 
lb.  of  steel  were  erected  on  the  south  cantilever 
arm  and  the  maximum  day's  record  was  340  tons 
when  four  bottom  chord  sections  were  erected 
for  the  south  anchor  arm.  The  significance  of 
these  amounts  is  emphasized  by  their  comparison 
with  the  weight  of  an  ordinary  200-ft,  double 
track  railroad  bridge  span  which  is  less  than 
the  amount  erected  in  one  day  on  the  cantilever 
arm  with  the  pieces  assembled  in  midair  nearly 
200  ft.  above  the  water  level. 

As  a  matter  of  convenience  to  those  who  wish 
to  study  this  stiucture,  the  following  list  of  ar- 
ticles concerning  it  published  in  this  journal  is 
here  given : 
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Anchorage  and  main  piers,  July  27,  1901. 

Approach  to  anchor  arm  (still  standing),  April 
I',  1903- 

General  methods  of  erection,  March  4,  1905. 
This  article  illustrates  thq  steel  falsework  (or 
erecting  the  anchor  arms  and  the  various  travel- 
ers. 

The  general  design  of  the  bridge— Part  I,  April 
I ;  Part  II,  April  8,  1905.  These  articles  outline 
the  methods  of  calculation*  describe  the  general 
features  of  the  design,  illustrate  the  anchorage 
and  the  portal  bracing,  and  explain  the  chief 
features  of  the  main  and  intermediate  vertical 
posts,  shoe  and  pedestal,  bottom  chords  and  eye- 
bars. 

Progress  on  erection  of  the  bridge,  Sept.  16, 
1905-    Illustrates  some  of  the  important  members. 

Progress  on  the  erection  of  the  bridge,  June 
23.  1906.  This  article  contains  some  important 
illustrations  gi.ing  an  idea  of  the  eye-bars  and 
their  assembly. 

Steel  falsework  used  in  the  erection,  Sept.  8, 
1906. 

Camber  adjustments  made  in  the  erection,  Sept. 
15,  1906. 

Handling  members  during  their  erection,  Sept. 
Z2,  1906.  Illustrates  some  of  the  special  devices 
for  this  work. 

The  anchor  arm,  Dec.  i,  1906.  Gives  strain 
sheet  and  elevations  of  various  bents,  and  notes 
on  methods  of  design. 

Notes  on  the  fabrication  of  the  bridge,  Dec.  15, 

1906.  Describes  shop  methods. 

Adjustable  connection  of  anchor  arm  lateral 
system,  Dec.  29,  1906.  Illustrates  one  of  the  most 
interesting  details. 

Anchor  pier  towers,  Jan.  12,  1907. 

Erection  attachments  for  bottom  chords  and 
vertical  posts,  Jan.  19,  1907. 

Erection  of  the  main  vertical  posts,  Jan.  26,  1907. 
Describes  some  of  the  special  equipment  for  the 
purpose. 

Handling  eye-bars,  Feb.  9,  1907.  Gives  sketches 
of  important  eye-bar  connections. 

Main  traveler  for  the  erecton,  Feb.  23,  1907. 

Erection  of  the   south   anchor  arm,   March  2, 

1907.  Illustrates  some  of  the  special   equipment 
employed. 

Vertical  bent  on  main  piers,  June  22,  1907. 

Pedestal  and  shoe  on  main  piers,  July  6,  1907. 

Upper  part  of  center  posts,  July  13,  1907. 

Upper  part  of  typical  intermediate  post,  July 
20,  1907. 

Details  of  intermediate  posts,  July  27,  1907. 

Details  of  diagonal  members,  Aug.  3,  1907. 

Bottom  chord  details,  Aug.  10,  1907.  This  ar- 
ticle gives  illustrations  of  members  which  have 
received  adverse  criticism  in  letters  to  this  jour- 
nal. 

Floor  system,  Aug.  17,  1907. 

Transverse  bracing,   Aug.  24,   1907. 

The  collapse  of  the  bridge,  Sept.  7,  1907,  Cur- 
rent News  Supplement. 

Illustrations  of  the  wrecked  bridge,  Sept.  14, 
1907,  Current  News   Supplement. 

Suspension  falsework  of  the  cantilever  arms, 
Sept.  21,  1907. 


The  Electric  Tr.mn  Operation  contemplated 
on  the  Pacific  Coast  extension  of  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.  will  probably  start 
near  the  east  end  of  the  8.ooo-ft.  tunnel  through 
the  Bitter  Root  Mountains  and  extend  to  some 
point  west  of  Tekoa,  Wash.  Power  will  be  fur- 
nished by  developing  sites  along  the  St.  Joseph 
River  between  Ferrel  and  North  Fork,  where 
something  like  180,000  h.p.  can  be  obtained  if 
desired.  It  is  understood  that  this  power  may 
be  developed  by  an  independent  company,  as  in 
the  case  of  the  Western  Pacific  work,  and  the 
surplus  sold  at  Spokane  and  in  the  Coeur  d'.'Mene 
district. 
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The     Melwood     Avenue     Retaining     Wall, 
Fittibnrg. 

The  Department  of  Public  Works  at  Pittsburg, 
Pa.,  has  now  in  course  of  construction  on  Mel- 
wood Ave.,  a  reinforced  concrete  retaining  wall 
about  220  ft.  long  which  has  a  maximum  height 
at  the  center  of  64  ft.,  exclusive  of  the  4-ft 
parapet  wall.  The  wall  spans  a  gulley  which 
was  formerly  crossed  by  a  timber  trestle  bridge. 
Since  the  street  is  an  important  thoroughfare  at 
that  end  of  the  city,  when  the  old  timber  struc- 
ture decayed  the  problem  was  at  once  taken  up 
of  replacing  it  with  a  heavier  and  more  per- 
manent structure.  Bids  were  called  for  on  a  steel 
viaduct  and  on  a  reinforced  concrete  retaining 
wall  and  resulted  in  the  selection  of  the  latter. 
The  avenue  runs  approximately  east  and  west 
and  the  front  face  of  the  wall  forms  the  north- 
ern line  of  the  street,  the  gulley  back  of  it 
being  filled   in. 

Briefly  stated  the  wall  consists  of  a  reinforced 
concrete  face  and  footings  or  floor,  with  rein- 
forced counterforts  at  frequent  intervals.  The 
character  of  the  grounds  introduced  some  com- 
plications into  the  design  of  the  footings  and 
between  successive  counterforts  hardly  any  two 
slopes  of  the  footings  are  alike,  the  maximum 
being  about  38  deg.  parallel  with  the  length  of 
the  wall,  and  about  30  deg.  transversely.  The 
footings  were  sloped  transversely  instead  of  be- 
ing made  horizontal  not  only  to  .save  excavation 
but  also  to  save  concrete.  The  ground  consists 
of  a  layer  of  loose  material  beneath  which  is 
a  bed  of  excellent  shale  on  which  the  footings 
are    founded. 

The  floor  between  the  counterforts  is  2  ft. 
thick,  the  front  wall  18  in.  thick  through  its 
full  height  and  the  counterforts  i  f^  thick.  The 
concrete  in  the  floor  and  the  foundations  con- 
sists of  1 :2  J4 :5  mixture  and  in  the  face  wall, 
parapet  and  counterforts  a  1:2:4  mixture,  the 
sand  being  washed  river  sand,  and  the  aggre- 
gate, gravel.  The  reinforced  concrete  portion 
of  the  wall  has  not  been  carried  across  the 
entire  length  of  the  hollow,  there  being  a  plain 
concrete  gravity  section  18  ft.  long  on  the  east 
end  and  22  ft.  long  on  the  west  end.  Two  ver- 
tical expansion  joints  have  been  provided  at  ap- 
proximately the  third  points  in  the  length  of 
the  wall,  74  ft.  apart.  These  expansion  joints 
are  V-shaped  and  filled  with  three  thicknesses 
of  heavily-tarred  paper. 

The  reinforcement  consists  of  round  rods 
varying  in  diameter  from  J4  to  i^  in.,  and  an- 
chored to  plates  imbedded  in  the  floor  and  in 
the  face  of  the  wall  by  nuts  and  pins.  These 
anchor  plates  are  all  ^  in.  thick  and  are  8, 
iVz  or  II, '/J  in.  wide  depending  upon  the  height 
of  the  wall  where  they  are  used.  One  of  these 
plates  runs  the  entire  length  of  the  floor,  im- 
bedded in  the  latter  under  each  counterfort  and 
another  plate  is  imbedded  vertically  in  the  wall 
in  the  same  plane  with  the  floor  plate  and  the 
center  line  of  the  counterfort.  These  two  plates 
are  tied  together  by  round  rods  varying  in  dia- 
meter from  i^  in.  at  the  lowest  section  of  the 
wall  to  15^  in.  at  the  highest,  their  spacing 
and  number  being  naturally  dependent  on  the 
earth  filling  which  they  are  to  retain,  the  weight 
of  the  latter  varying,  of  course,  with  the  height 
of  the  section.  At  each  end  of  these  rods  there 
is  a  forked  eye  and  the  connection  is  made  to 
the  plates  by  means  of  pins  which  after  being 
driven  are  held  in  position  by  two  split  cotter 
pins.  In  the  lowest  section  of  the  wall  twelve 
I -in.  round  rods  are  used,  their  spacing  in  the 
anchor  plate  imbedded  in  the  floor  being  9J4  in. 
on  centers.  From  the  floor  anchor  plates  the 
rods  spread  out,  the  pins  which  connect  them 
to  the  vertical  anchor  plates  in  the  wall  bting 
13  in.  apart  at  the  bottom  and  41 J4  in.  apart  at 
the  top,  varying  gradually  between  these  two- 
values.     In  the  highest  section  of  the  wall  there 
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are  forty-two  i^^na  round  rods  imbedded  in 
the  counterfort,  their  connections  to  the  floor 
anchor  plate  being  8^  in.  apart  and  in  the  wall 
anchor  pbte  10  in.  at  the  bottom  and  6  ft  3 
in.  at  the  top,  varying,  as  described  for  the  lower 
section,  between  these  two  values.  The  pins 
used  in  connecting  the  rods  to  the  plates  vary 
from  iH  to  ayi  in.  in  diameter. 

The  floor  rods  in  any  given  sections  between 
two  adjacent  counterforts  are  all  of  the  same 
diameter,  varying  from  nineteen  iJi-in.  rods 
where  the  wall  is  lowest  to  fifty-three  iJ4-in. 
rods  where  it  is  highest  Rods  of  smaller  size 
have  been  used  in  some  of  the  other  panels 
and  the  required  total  section  made  up  by  us- 
ing a  larger  number  of  rods.  The  anchor  plates 
have  three  lines  of  holes  punched  in  them,  the 
upper  line  in  the  floor  anchor  plate  being  for 
the  connection  with  the  tie  rods  running  through 
the  counterfort  and  the  other  two  lines  for  the 
reinforcing  rods  in  the  flo»rs.  All  of  the  floor 
rods  on  one  side  of  the  counterfort  are  con- 
nected through  one  line  of  holes,  the  rods  on 
the  other  side  being  connected  through  the  other 
line  of  holes.     Nuts  are  used   on  the  ends  of 
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seepage  water,  holes  have  been  left  through  the 
counterforts  at  the  floor  level  next  to  the  face, 
the  total  area  being  about  24  sq.  in.  Since  the 
greatest  amount  of  the  seepage  would  naturally 
collect  at  the  lowest  point  or  the  hollow  a  15-in. 
tile  pipe  has  been  laid  on  the  floor  alongside 
of  the  center  counterfort  with  Y's  projecting 
upward  every  2  ft.,  this  pipe  extending  the  length 
of  the  footing  at  this  point.  The  water  col- 
lecting between  the  other  counterforts  drains 
down  through  the  openings  referred  to  above 
and  discharges  into  this  15-in.  tile  which  has 
been  connected  below  the  wall  to  one  of  the  city 
sewers.  The  holes  through  the  counterforts  have 
been  made  by  merely  inserting  cores  of  wood 
which  were  knocked  out  after  the  concrete  had 
set.  When  the  wall  is  completed,  the  drainage 
will  be  further  cared  for  by  putting  loose 
crushed  stone  gravel  or  cinders  on  the  foot- 
ings and  against  the  back  face  of  the  wall. 
Two  feet  of  this  material  will  be  placed  upon 
the  floor,  3  ft.  against  the  back  of  the  wall  and 
4  ft  over  the  drainage  openings  of  the  is-in. 
tile  pipe.  When  this  has  been  placed  on  the 
footing  and   over  the   tile  pipe  the   earth  exca- 
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Elevation  of   Melwood  Avenue   Retaining   Wall. 


an  of  Ae  reinforcing  rods  in  the  floor  and  in 
the  wall.  The  length  of  the  footings  varies 
from  9  ft.  to  29  ft.  6  in.  in  length,  and  the 
(pacing  of  the  reinforcing  rods  in  them  is  al- 
ways uniform  in  any  given  panel.  All  of  the 
rods  are  bent  downward,  and  though  the  tops 
of  the  floor  anchor  plates  are  about  on  a  level 
with  the  floor  itself  the  rods  come  within  a 
few  inches  of  the  bottom  of  the  concrete  foot- 
ings. 

The  reinforcing  rods  in  the  face  of  the  wall 
are  of  the  same  general  type  as  those  used  in 
the  floor  and  are  passed  through  the  vertical 
anchor  plates,  in  the  planes  of  the  counterforts, 
and  held  in  place  by  mean$  of  nuts.  Each  rod 
spans  between  two  adjacent  counterforts.  They 
vary  in  diameter  from  ^  in.  at  the  bottom  to  yi 
in.  at  the  top,  the  spacing  increasing  from  the 
bottom  upward  to  suit  the  varying  pressure  of 
the  earth  backing.  This  spacing  varies  from  3 
in.  at  the  bottom  of  the  highest  section  of  the 
wall  to  6  in.  at  the  top  of  the  same  section. 
The  nmnber  of  reinforcing  rods  in  the  face 
varies  from  53  in  the  end  panels  to  151  at  the 
center. 

The  cotmterforts  are  spaced  10  ft  apart  on 
centers  except  at  the  two  expansion  joints  where 
they  are  on  4  ft  centers.  They  are  all  1  ft 
wide  and  enclose  the  tie  rods  which  connect 
the  anchor  plates  in  the  floor  and  the  face. 

The  drainage  of  the  wall  was  very  important 
because  of  the  large  run-oflF  from  the  hollow 
across  which  the  wall  has  been  built  To  pro- 
vide   for    the    rapid    removal    of    the    rain    and 


The  Silversmith's  Building,  which  fronts  at 
Nos.  15,  17  and  19  Maiden  Lane  and  at  Nos.  it 
and  22  John  St.,  is  a  20-story  steel  cage  office 
building,  with  a  7Sx7S-ft.  main  part  reaching 
through  from  one  street  to  the  other,  and  tw« 
25x7S-ft.  wings  12  stories  and  5  stories  high,  re- 
spectively, one  of  them  containing  an  arcade  con- 
necting the  two  streets.    The  site  was  previously 


vated  in  order  to  reach  the  solid  shale  founda- 
tion will  be  thrown  over  it  and  against  the  back 
of  the  wall,  the  entire  hollow  being  filled  up 
to  the  former  street  level. 

The  forms  for  the  concrete  work  were  made 
of  2-ia  lumber  dressed  on  one  side  and  put 
together  in  sections.  The  concrete,  in  which 
Phoenix  Portland  cement  was  used,  was  placed 
in  about  3-ft.  courses  on  account  of  the  thin- 
ness of  the,  wall  and  the  counterforts  and  the 
interference  Sf  the  reinforcing  rods.  The  front 
face  of  the  wall  was  spaded  and  on  its  com- 
pletion will  be  washed  with  a  neat  cement  grout. 

The  materials  for  the  concrete  are  all  deliv- 
ered at  the  west  end  of  the  wall  and  mixed  on 
a  platform  at  the  edge  of  'the  gulley.  Long- 
boom  derricks  of  a  combination  stiff-leg  and 
guyed  type  are  placed  in  the  bottom  of  the  hol- 
low and  pick  up  the  buckets  in  which  the  con- 
crete is  placed  and  handle  thejn  directly  to  the 
points  where  needed.  These  same  derricks  were 
used  in  making  the  excaylation  and  placed  the 
material  to  one  side  so  that  it  can  easily  be 
picked  up  and  used  as  back  filling  when  the 
wall  is  completed. 

The  work  is  being  done  by  the  Bureau  of 
Construction  of  the  Department  of  Public  Works 
of  Pittsburg,  of  which  Mr.  Alexander  B.  Shep- 
herd is  Acting  Director.  Mr.  N.  S.  Sprague, 
Assoc.  M.  Am.  Soc.  C.  E.,  is  Superintendent  of 
the  Bureau.  The  wall  was  designed  by  Mr. 
Willis  Whited,  Assoc.  M.  Am.  Soc.  C.  E.,  and 
is  being  constructed  under  his  supervision.  The 
contractor  is  the  Penn  Bridge  Co. 
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Reinforcement  of  Counterfort,  Melwood  Ave. 

occupied  by  brick  buildings,  with  their  baserae«t 
floors  at  an  average  level  of  about  12  ft  below 
the  highest  point  of  the  curb.  As  soon  as  these 
were  removed  an  inclined  plane  was  built  with 
timber  falsework  and  planking,  and  on  it  was 
removed  the  spoil  provided  by  excavating  down 
to  a  general  level  of  20  ft.  below  the  curb,  except 
under  the  boiler  room,  the  floor  of  which  was  at 
a  depth  of  22  ft. 

As  the  foundations  for  all  but  one  of  the  ad- 
jacent old  buildings  were  carried  to  a  depth  of 
more  than  20  ft.  below  the  street  level,  this  excava- 
tion did  not  interfere  with  their  stability  and  was 
made  without  reference  to  the  future  operations. 
The  ground  water  level  at  the  site  is  about  22  ft 
below  the  curb,  and  the  rock  is  covered  with 
sand  and  quicksand,  on  which  the  new  grillage 
foundations  are  seated  at  a  depth  of  from  25  te 
28  ft  below  curb.  As  this  depth  was  greater 
than  that  of  the  footings  of  any  of  the  adjacent 
old  buildings,  it  was  necessary  to  provide  against 
undermining  them  or  causing  settlement  before 
work  on  the  new  foundations  was  commenced. 

A  20x50  ft.  plank  platform  at  street  level,  sup- 
ported on  falsework  bents  set  in  the  bottom  of 
the  excavation,  was  built  on  the  south  side  of  the 
lot  and  afforded  entrance  for  wagons  from  Maiden 
Lane  and  provided  for  loading  and  unloading 
materials  there  without  obstructing  the  narrow, 
crowded  street.  On  this  platform  was  seated  a 
stiff-leg  derrick,  with  a  40-ft.  boom,  operated  by 
a  2-drum  Lidgerwood  hoisting  engine,  with  cap- 
stan heads,  which  were  used  to  swing  the  mast 
by  means  of  an  ordinary  bull  wheel.     The  cause- 
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way  was  removed,  and  the  derrick  was  used  for 
hoisting  soil  excavated  from  the  pits  for  the 
foundation  piers,  which  was  shoveled  into  i-yd. 
steel  buckets  and  dumped  in  wagons  driven  on 
the  working  platform.  Beams,  girders,  blocking 
and  other  supplies  for  the  underpinning  were 
similarly  delivered  to  and  from  the  excavation 
by  the  same  derrick. 

The  two  John  St.  wings  are  separated  by  the 
5-story  and  basement  dwelling  at  No.  20  John 
St.,  which  is  enclosed  on  three  sides  by  the 
Hew  building.  Its  exterior  brick  walls  had  foot- 
ings carried  down  to  a  depth  of  about  17  ft. 
below  the  curb  and  were  underpinned  by  new 
Vrick  and  concrete  walls  about  9  ft.  deeper.  The 
•Id  walls  were  supported  in  the  ordinary  manner 
•n  needle  beams  made  with  pairs  and  double 
pairs  of  I2xi2-in.  timbers  25  ft.  long,  arranged 
two  high  and  carried  on  jack  screws  at  both 
ends.  A  line  of  full  length  timber  sills  and  crib- 
bing was  placed  across  the  cellar  floor  from  end 
to    end   of   the   old   building   on   the   center  line 


General    View  of   Shoring 

and  supported  the  inner  ends  of  the  row  of 
meedle  beams  installed  for  the  west  wall,  which 
was  the  first  one  underpinned.  The  outer  ends 
•f  these  beams  were  supported  on  blocking,  or 
solid  timber  crib  work,  carried  down  in  pits  below 
the  level  of  the  new  cellar  floor. 

While  the  underpinning  of  this  small  building 
was  in  progress  work  was  commenced  on  the 
protections  of  the  tall  buildings  on  both  sides  of 
the  lot.  The  west  side  of  the  lot  is  bounded 
by  a  12-story  and  a  iS-story  steel  cage  building, 
with  grillage  foundations  for  their  wall  columns, 
respectively  22  ft.  8  in.  and  24  ft.  2  in.  below 
the  curb.  These  structures  were  in  good  condi- 
tion and  only  required  to  be  safeguarded  against 
undermining  through  movement  of  the  sand  be- 
low the  surface,  due  to  deeper  adjacent  excava- 
tions. To  provide  against  this  possibility  they 
were  protected  by  a  continuous  line  of  United 
States  steel  sheet  piles  12  ft.  long,  with  their 
npper  ends  driven  down  to  a  level  of  i  ft.  above 
the  bottom  of  the  grillages  before  the  new  founda- 
tion excavations  were  commenced. 

The  piles  were  driven  easily  and  rapidly  by  a 
i,2oo-lh.  hammer,  with  leads  28  ft  high,  framed 
to  a  light  portable  T-shaped  timber  bracing  like 
that  used  for  driving  sheet  piles  in  the  Title 
Guarantee  &  Trust  Company's  Building  on  Broad- 
way, less  than  100  ft  distant  from  this  building 
and  similar  to  the  device  illustrated  in  The  Engi- 
neering Record  of  August  27,  1904.  The  hammer 
was  made  special  to  project  beyond  the  face  of 


the  guide  so  as  to  work  close  to  the  plane  of  the 
wall,  and  with  it  the  piles  were  driven  3  in.  from 
the  brickwork.  The  line  of  piles  was  made  con- 
tinuous from  one  street  to  the  other,  and  in  one 
case  a  pile  soon  after  being  started  became 
jammed  in  the  joint  with  the  last  driven  pile  and 
carried  it  down  with  it  far  below  the  surface  of 
the  excavation.  Fortunately  this  occurred  at  a 
point  between  the  two  buildings,  where  no  special 
external  pressure  was  to  be  apprehended,  and  the 
gap  thus  formed  in  the  wall  was  left  unclosed, 
without  any  evil  results.  The  tops  of  the  steel 
sheet  piles  on  the  west  side  of  the  lot  were 
braced  by  horizontal  transverse  I2xl2-in.  timbers 
about  10  ft  apart,  abutting  at  one  end  against 
a  ledger  piece  bearing  across  the  faces  of  the 
piles  and  at  the  other  end  were  wedged  against 
the  longitudinal  sills  supporting  the  feet  of  the 
spur  piles  for  the  side  wall  of  the  Hayes  Build- 
ing. The  thrust  of  these  braces  against  the  sill 
was  taken  up  by  the  pressure  from  the  inclined 
shores  and  by  contact  of  the  sills  against  the 
sheeting  of  the  crib  pit  for  the  needle  beams. 

On  the  Maiden  Lane  side  of  the  lot  the  front 
wall  of  the  sidewalk  vault,  being  outside  of  the 
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Transferring    Load   to   New    Footing. 

new  vault  line,  was  allowed  to  remain  undis- 
turbed and  was  secured  by  inclined  braces  against 
a  horizontal  ledger  piece,  while  short  sections  of 
wooden  sheet  piles  were  driven  below  its  foot  to 
retain  the  earth  below  it  when  the  excavation  was 
carried  to  a  greater  depth. 

On  the  John  St  side  of  the  lot  the  Cornell 
patent  cast-iron  combined  curb  and  gutter,  laid 
about  so  years  ago,  was  found  in  a  very  good 
state  of  preservation  and  was  temporarily  left  in 
service. 

On  the  east  side  of  the  lot  the  John  St  Build- 
ing, five  stories  and  basement  in  height,  was  sup- 
ported in  the  usual  manner  on  steel  needle  beams 
carried  by  wooden  cribbing  sills  and  timber  piers, 
while  the  brick  walls  were  carried  down  about  7 
ft.  further,  or  25  ft.  below  the  curb.  On  the 
same  side  of  the  lot  the  8-story  and  cellar  Hayes 
Building,  at  No.  21  Maiden  Lane,  is  about  73  ft. 
deep  and  has  cast-iron  wall  columns  seated  at 
street  level  on  4x4-ft  and  4xS-ft.  brick  piers,  with 
granite  caps.  The  columns  are  enclosed  in  brick- 
work and  connected  by  a  i6-in.  curtain  wall  ex- 
extended  at  the  base  to  a  thickness  of  4  ft.  and 
seated  on  a  concrete  footing  about  4^  ft.  wide 
and  2  ft.  thick  at  the  height  of  about  22  ft.  below 
curb  level.  At  the  beginning  of  operation  this 
wall  was  braced  with  sixteen  i2xi2-in.  inclined 
shores,  with  their  upper  ends  gained  about  12  in. 
into  the  brickwork.  The  lower  ends  were  seated 
with  wedge  adjustments  on  a  continuous  line  of 
double  I2xi2-in.  horizontal  timbers  parallel  to  the 


wall  and  about  12  ft.  from  it,  which 'wds 'rtp'-" 
ported  on  a  continuous  grillage  about  6  ft.  wide- 
of  timbers.  Ten  of  the  shores  were  40  ft.  long 
and  six  were  25  ft.  long.  Three  similar  shores 
were  provided  to  brace  the  exposed  face  of  the 
rear  wall  column,  to  which  were  bolted  three  cast- 
iron  lugs  to  receive  the  upper  ends  of  the  shores. 
The  front  wall  of  the  building  was  braced  by 
one  40-ft  and  one  so-ft  inclined  shore,  with  their 
feet  outside  of  the  sidewalk. 

Opposite  the  5-story  building  at  20  John  St  pits 
5  ft.  wide  and  8  ft.  long  were  sheeted  down 
about  10  ft.  to  a  level  below  that  of  the  founda- 
tion excavation,  and  in  them  were  built  timber 
crib  work  to  support  the  ends  of  the  needle  beam>, 
which  carried  the  walls  of  this  building  and  of 
the  one  at  No.  24  John  St.  Sixteen  other  pits 
about  6  ft.  square  and  8  ft.  deep  were  sheeted 
down  to  carry  the  crib  work  for  other  needle 
beams  below  the  foundation  excavation.  Eight  of 
them  were  located  about  6  ft.  apart  in  a  row 
parallel  with  the  side  wall  of  the  Hayes  Building 
and  4  ft  in  the  clear  away  from  it  These  pit* 
were  sheeted  with  3xio-in,  tong^ie  and  groove 
yellow  pine  driven  in  the  manner  described  in  the 
recent  article  illustrating  the  work  at  the  Murray 
Street  Building  by  an  Ingersoll  air  drill  operated 
by  steam  purchased  from  the  New  York  Steam  Co. 

At  each  corner  of  the  pit  the  two  adjacent  units 
of  sheeting  were  lag  screwed  to  a  6x6xX-in. 
vertical  angle,  which  insured  the  alignment  and 
water  tightness  of  the  excavation.  The  sheeting 
was  braced  against  4xio-in.  waling  pieces,  and 
the  excavation  was  carried  down  with  pick  and 
shovel  as  the  sheeting  was  driven.    Considerable 


Suspended   Support  ton  Footing, 

water  was  encountered,  and  in  most  of  the  pits 
it  was  removed  by  diaphragm  ptunps.  In  the 
deeper  pits  these  were  found  inadequate,  and  an 
Edson  double  diaphragm  pump  was  rigged  with 
a  walking  beam  and  operated  by  a  gasolene  en- 
gine. Concrete  footings  were  built  in  these  pits 
and  in  most  cases  consisted  of  2  ft.  of  i  :2j^  :5 
hand-mixed  concrete  shoveled  in.  In  some  cases 
the  water  was  so  troublesome  that  it  was  neces- 
sary to  deposit  the  concrete  in  bags,  one  of  which 
was  placed  as  fast  as  each  shovelful  of  earth  was 
removed.  In  each  pit  a  Sx5-ft.  pier  of  solid 
I2xi2-in.  yellow  pine  timbers  was  built  up  fron> 
the  concrete  footings  to  about  the  level  of  the 
top  of  the  footing  of  the  wall  of  the  Hayes 
Building  and  supported  a  continuous  line  of  longi- 
tudinal stringers  5  ft.  in  the  clear  from  the  wall, 
which  was  composed  of  six  parallel  is-in.  60-Ib. 
I-beams.  These  stringers  supported  the  outer 
ends  of  17  needle  beams,  each  of  them  composed 
of  20-in.  8o-lb.  I-beams  25  ft  long,  with  their 
inner  ends  resting  on  longitudinal  double  12x12- 
in.  continuous  timbers  about  5  ft.  in  the  clear 
from  the  wall,  which  were  laid  on  a  continuous 
grillage  6  ft.  wide  of  transverse  12-in.  timbers 
laid  on  the  cellar  floor.  Special  needle  beams 
were  used  at  the  corners  of  the  building;  all  of 
the  intermediate  ones  consisted  of  two  I-beams 
each  and  were  supported  by  one  lo-ton  jackscrew 
under  each  end  of  each  I-beam,  making  four  for 
each  regfular  needle.  These  were  set  so  that  the 
I-beams  had  a  clear  span  of  14  ft.  between  the 
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inner  jackscrews  and  were  calculated  to  have  a 
4naximum  load  of  50  tons  each. 

The  cast-iron  wall  columns  of  the  Hayes  Build- 
ing, being  eccentric  from  their  piers,  are  seated 
en  cantilever  girders,  which  have  rocker  bearing 
on  cast-iron  pedestals  seated  on  capstones  built 
into  the  solid  brick  work  of  the  pier  integral  with 
the  wall  several  feet  above  the  old  concrete  foot- 
ings. These  footings  were  in  such  good  condition 
that  it  required  over  150  hours"  work  to  trim  a 
length  of  about  10  lin.  ft.  that  had  been  partly 
broken  away  by  accident.  It  was  therefore  de- 
cided, both  for  economy  of  material  and  more 
especially  for  the  greater  rapidity,  to  retain  the 
old  footings  and  build  the  new  foundations  about 
6  ft  high  under  them.  Two  sets  of  needle  beams 
were  accordingly  inserted  through  the  old  wall 
directly  under  the  pedestal  supporting  each  column 
and  at  a  height  just  sufficient  to  give  a  working 
clearance  over  the  old  concrete  footings. 

A  steel  bearing  plate  was  seated  across  the 
top  flanges  of  each  pair  of  I-beams  and  gave 
bearing  for  the  nuts  on  the  upper  ends  of  two 
2-in.  vertical  rods  about  7  ft.  long.  The  nuts  on 
the  lower  ends  of  these  rods  engaged  a  cross 
plate  or  saddle,  forming  a  fulcrum  for  an  8-in. 
horizontal  cantilever  I-beam  10  ft.  long.  The 
long  arms  of  the  cantilever  reacted  upward  against 
some  of  the  I-beam  stringers  supporting  the  outer 
«nds  of  the  needle  beams.  The  short  arms  took 
liearings  about  2  ft.  long  on  the  under  side  of 
the  old  concrete  footing,  supporting  it  across  the 
■thickness  of  the  wall,  so  that  when  undermined 
"by  the  excavation  for  the  new  foundation  the  old 
footing  looked  in  cross  sections  like  a  cantilever 
projecting  about  2  ft.  beyond  the  inner  face  of 
the  wall  and  proved  strong  enough  to  resist  the 
bending  moment  thus  developed.  The  wall  col- 
umns were  about  9  ft.  apart  and  the  footing  was 
divided  in  sections  of  corresponding  length,  which 
were  alternately  supported,  undermined  and  un- 
derpinned, and  were  transferred  to  the  new  foot- 
ings before  work  on  the  adjacent  sections  was 
commenced. 

The  new  concrete  footings  were  built  in  alter- 
nate sections  9  ft  long,  excavated  on  the  centers 
of  the  wall  columns.  The  upper  surface  of  the 
new  footing  was  leveled  off  about  3^  ft.  below 
the  lower  surface  of  the  old  footing,  and  on  it 
on  the  center  of  each  column  was  set  a  grillage 
of  four  1 2-in,  longitudinal  I-beams  8  ft  long 
thoroughly  bolted  together  with  separators  and 
concreted.  In  the  middle  of  each  footing  was 
set  a  pair  of  3X4-ft  cut  granite  blocks,  14  in. 
thick,  separated  by  pairs  of  thin  steel  wedges. 
On  each  end  of  the  grillage  four  transverse  4-'n- 
I-beams  were  placed  to  form  a  seat  for  a  loo-ton 
hydraulic  jack  reacting  against  the  bottom  of  the 
old  foundation. 

As  the  jacks  were  operated  the  wedges  were 
driven  to  maintain  solid  bearing  between  the 
old  and  new  footings,  with  the  granite  blocks 
on  the  column  center  and  thus  prevented  the  pos- 
sibility of  displacement  or  injury  to  the  wall  from 
any  failure  of  the  jacks.  The  entire  weight  of 
wall  and  column  was  thus  transferred  to  the  new 
foundation,  and  the  latter  was  rapidly  forced  to 
final  bearing,  so  that  no  further  settlement  took 
place  when  the  jacks  were  removed.  By  this 
method  it  is  probable  that  excessive  proportions 
of  the  loads  were  temporarily  concentrated  on 
each  section  of  the  footing,  thus  fully  testing 
them  and  compressing  the  soil  in  excess  of  work- 
ing stress  and  insuring  against  future  settlement. 
After  the  jacks  were  removed  additional  pairs 
of  wedging  blocks  were  inserted  in  the  positions 
vacated  by  them,  and  the  remaining  spaces  be- 
tween the  old  and  new  footings  were  closed  in 
the  usual  manner. 

Where  the  columns  were  placed  close  together 
no  intermediate  needle  beams  were  required  be- 
tween their  piers,  but  where  the  space  was  greater 


it  was  sub-divided  by  pairs  of  intermediate  needle 
beams.  The  loads  on  the  intermediate  column 
piers  were  assumed  at  200  tons  each,  but  at  the 
Maiden  Lane  end  of  the  wall  the  pier  at  the 
comer  of  the  building  carries  part  of  the  front 
of  the  building  and  has  an  estimated  load  of 
about  300  tons.  It  was,  therefore,  carried  by 
two  regular  needles,  together  containing  four  1- 
beams,  and  by  one  special  needle,  containing  four 
more  I-beams,  making  eight  in  alt. 

At  the  other  end  of  the  wall  there  is,  adjacent 
to  the  corner  pier,  a  3x3-ft.  pier,  carrying  a 
24-in.  iron  smokestack  100  ft.  high,  with  an  esti- 
mated weight  of  about  6  tons.  This  was  sup- 
ported during  underpinning  by  a  single  cantilever 
needle  beam  made  with  one  I2.xi2-in.  yellow 
pine  timber,  25  ft.  long,  fulcrumed  on  the  I-beam 
sills,  which  support  the  outer  ends  of  the  regular 
needle  beams  and  counter  weighted  at  the  ex- 
tremity of  the  25-ft.  long  arm  by  a  i-yd.  steel 
b'lcket  filled  with  earth.  Beyond  this  smokestack 
there  is  a  short  length  of  12-in.  2-story  brick  wall, 
which  during  underpinning  was  supported  by  two 
15-in.  6o-lb.  cantilever  I-beam  needles  fulcrumed 
and    counterweighted    like    those    previously    de- 


face of  the  side  wall  opposite  the  skewback  of 
this  arch,  and  their  feet  were  made  to  engage 
the  vault  retaining  wall  just  below  sidewalk  level. 
A  similar  pair  of  horizontal  timbers  were  wedged 
against  the  wall  at  first  floor  level,  and  the  two 
sets  were  united  by  vertical  and  diagonal  bracing 
planks  spiked  on  to  them,  making  a  sort  of  truss 
and  thoroughly  providing  against  any  possibility 
ot  movement  due  to  the  thrust  of  the  arch.  As 
these  timbers  required  wedging  again  after  the 
work  was  commenced,  it  was  assumed  that  they 
did  not  actually  receive  much  stress  and  that 
their  use  was  a  precaution  which  might  have  been 
safely  omitted. 

Excavation  below  the  cellar  floor  of  the  old 
building  was  commenced  July  4,  1907.  the  under- 
pinning contract  was  awarded  July  12,  and  work 
on  it  was  commenced  the  same  day  and  carried 
on  night  and  day,  with  two  gangs  of  about  20 
men  each.  On  August  i  the  underpinnings  of 
the  buildings  at  No.  20  and  at  24  John  St.  were 
completed,  the  first  pier  was  built  in  its  pit  on 
August  8,  and  on  August  24  the  underpinning  of 


Cross-Sectional    Elevation   of  Whitewood   Station. 


scribed.  The  end  of  this  wall  intersects  a  20-in. 
cross  wall,  supported  at  the  corner  by  an  oblique 
cantilever  needle  beam  made  with  a  single  12x12- 
in.  yellow  pine  timber  25  ft.  long,  fulcrumed  on 
the  last  mentioned  cantilever  needle  beam  and 
anchored  at  the  outer  end  by  a  wire  cable  at- 
tached to  the  blocking  under  the  regular  needle 
ebam.  The  jackscrews  were  operated  to  give  all 
of  the  needle  beams  a  deflection  of  about  ^  in.  at 
the  center  and  carry  the  full  weight  of  the  wall 
without  causing  any  appreciable  displacement. 
The  old  footings  were  then  removed,  the  trench 
dug  down  to  a  depth  of  i  ft  below  the  deepest 
point  of  the  new  foundations  and  the  new  foot- 
ings and  brickwork  above  them  built  and  the 
weight  of  the  old  wall  transferred  to  them  in  the 
usual  manner.  Careful  levels  were  taken  on  a 
bench  mark  on  the  opposite  side  of  the  street, 
and  repeated  observations  were  made,  which  failed 
to  show  any  settlement  of  the  old  walls  during 
or  after  the  underpinning  process. 

Nearly  the  full  width  of  the  Maiden  Lane  front 
of  the  Hayes  Building  is  occupied  by  three  large 
openings  for  the  main  entrance  and  wide  show 
windows.  One  of  these  is  spanned  by  a  very  flat 
stone  arch,  with  the  skewbacks  built  into  the 
comer  pier  of  the  building  very  close  to  the 
underpinned  side  walls.  To  avoid  the  possibility 
of  displacement  of  these  side  walls  during  the 
above  described  operations  a  pair  of  long  in- 
clined I2xi2-in,  timbers  were  wedged  against  the 


the  Hayes  Building  was  substantially  finished  and 
the  work  practically  completed. 

Qinton  &  Russell  are  the  architects  of  the 
building,  and  the  general  contractor  is  the  A.  J. 
Robertson  Co.,  Mr.  L.  H.  Whitenack,  superin- 
tendent in  charge.  The  contract  for  underpin- 
ning was  awarded  to  Miller,  Daybill  &  Co.  and 
was  executed  under  the  personal  supervision  of 
Mr.  Alfred  Daybill. 


Patented  Pavements  were  the  subject  of  a 
recent  decision  of  the  Louisiana  Supreme  Court 
in  Lacoste  v.  City  of  New  Orleans,  44  S.  Rep.  267. 
The  court's  syllabus  of  the  decision  is  as  fol- 
lows :  The  fact  that  a  pavement  is  patented  is 
no  obstacle  to  full  and  fair  competition  upon  a 
municipal  contract  for  the  laying  of  it,  when  the 
patentee  has  filed  with  the  city  authorities  an 
agreement  to  let  the  successful  competitor  for  the 
contract  have  the  free  use  of  the  patent  upon 
payment  of  a  fixed  royalty,  thereby  placing  all 
prospective  competitors  upon  an  equal  footing; 
it  appearing  that  the  royalty  thus  exacted  was 
reasonable,  and  did  not  destroy  the  margin  of 
profit  under  the  contract.  It  is  no  answer  to  say 
that  the  patentee  can  underbid  his  competitors 
for  the  contract.  To  him,  as  to  the  other  bid- 
ders, the  sole  inducement  for  bidding  on  the  con- 
tract is  the  margin  of  profit  which  he  sees  in  it, 
and  for  him,  a-  for  all  others,  this  margin  of 
profit  begins  only  after  the  royalty  has  been  paid. 


September  28,  1907. 
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A  Central  Power  Station  in  the  Whitewood, 
S.  D.,  Mining  District. 


The  generating  station  of  the  Consolidated 
Power  &  Light  Co.  of  Deadwood,  S.  D.,  has  been 
built  to  supply  electric  current  for  power  in  the 
mines  and  mills  in  its  vicinity,  and  for  lighting  in 
Deadwood,  Lead  and  several  smaller  mining 
camps.  This  company  was  organized  as  a  con- 
solidation of  the  Belt  Light  &  Power  Co.,  and  the 
Deadwood  Electric  Light  Co.  The  station  of 
the  former  company  was  at  Pluma,  midway  be- 
tween Deadwood  and  Lead,  on  Whitewood  Creek 
and  the  Burlington  R.  R.  This  station  was  so 
favorably  located  that  the  decision  was  made  to 
reconstruct  and  enlarge  it  according  to  the  best 
practice,  and  to  abandon  the  Deadwood  station. 

The  station  building  as  reconstructed  and  en- 
larged is  88  ft.  wide  and  has  an  extreme  length 
of  136  ft.,  as  shown  in  the  accompanying  general 
plan.  It  is  divided  by  a  longitudinal  brick  wall 
into  a  boiler  room,  40  ft.  wide,  and  a  generator 


are  operated  by  steam  in  the  usual  manner,  the 
automatic  device  controlling  the  supply  of  steam 
being  driven  by  either  of  the  blower  engines. 
The  speed  of  the  latter  is  controlled  by  a  Foster 
regulating  valve  arranged  in  such  manner  that 
the  coal  and  air  supply  are  varied  automatically, 
so  the  boiler  pressure  is  maintained  constant 
within  certain  limits. 

Wyoming  lignite  containing  about  11,000  B. 
t.  u.  per  pound  when  dry,  is  burned  under  the 
boilers ;  as  this  lignite  is  used  at  present,  how- 
ever, it  contains  approximately  20  per  cent,  of 
moisture.  A  temporary  coal-handling  arrange- 
ment is  employed,  pending  the  installation  of  a 
proposed  coal-handling  system.  Coal  is  delivered 
one  end  of  the  building  at  present  and  then 
hauled  into  the  boiler  room  and  stored  on  the 
firing  floor,  from  which  it  is  supplied  to  the 
stokers  by  hand.     A  large  structural  steel  sfor- 
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actuates  a  Fisher  governor  which  controls  the 
operation  of  this  pump.  The  main  units  in  the 
turbine  room  are  all  operated  condensing,  the 
water  of  condensation  passing  to  the  hot  well. 
The  auxiliary  steam-consuming  units  in  the  sta- 
tion are  all  run  non-condensing,  their  exhaust 
being  carried  to  the  feed-water  heater. 

The  boilers  each  have  a  6-in.  connection  with  a 
i2-in.  steam  header  along  the  wall  in  the  rear  of 
their  settings.  These  connections  are  each  equip- 
ped at  the  boiler  with  a  stop  and  a  check  valve. 
The  header  is  divided  in  three  parts,  one  for  each 
pair  of  boilers,  by  stop  valves.  Each  of  these 
three  parts  is  connected  with  a  4-in.  auxiliary 
steam  header  in  the  basement  of  the  turbine  room, 
forming  a  ring  system  which  enables  the  main 
units  in  that  room  to  be  supplied  with  steam 
under  practically  any  conditions. 

The  mud  drum  of  each  boiler  has  two  connec- 
tions with  a  454-in.  blow-off  header  in  the  base- 
ment of  the  turbine  room.  These  connections 
are  carried  from  the  boiler  settings  to  the  divid- 
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General   Plan  of  Station. 

room,  44.S  ft.  wide.  The  origir^al  station  con- 
tained two  200-kw.  DeLavel  turbo-generator 
units  which  were  supplied  with  steam  by  three 
200  h.-p.  Freeman  Scotch  boilers.  These  genera- 
tors and  boilers  have  been  left  in  their  original 
position  in  the  old  part  of  the  building,  but  have 
not  been  in  service  since  the  new  equipment  was 
installed. 

The  boiler  room  contains  four  new  Babcock  & 
Wilcox  boilers,  arranged  in  two  batteries,  with 
space  at  the  end  of  the  row  for  two  additional 
boilers.  These  boilers  each  have  3,500  sq.  ft.  of 
heating  surface  and  are  equipped  with  super- 
heaters capable  of  raising  the  steam  temperature 
100°  Fahr.  above  that  of  saturated  steam.  The 
furnace  of  each  boiler  is  equipped  with  a  Jones 
underfeed  stoker,  the  forced  draft  used  with  the 
stokers  being  furnished  by  two  American 
Blower  Co.  120-in.  blowers,  either  of  which  has 
sufficient  capacity  to  supply  draft  to  all  four  fur- 
naces. These  blowers  and  the  two  engines  driv- 
ing them  are  placed  in  a  small  separate  room  at 
the  rear  of  the  boiler  room.     The  stoker   rams 
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age  bunker  is  to  be  erected  along  the  rear  side 
of  the  boiler  room.  A  switch  track  will  be  ex- 
tended over  this  bunker,  in  order  that  coal  may 
be  dumped  into  the  latter  from  the  cars.  Chutes 
will  lead  from  the  bunker  directly  to  the  charg- 
ing hoppers  of  the  stokers,  thus  permitting  the 
latter  to  be  fed  by  gravity  throughout. 

Feed  water  is  supplied  to  the  boilers  through 
duplicate  feed  lines  by  either  of  two  vertical  ma- 
rine-type single-cylinder  Dean  Bros,  boiler-feed 
pumps,  either  of  which  has  sufficient  capacity  to 
furnish  water  to  all  four  boilers  under  any  oper- 
ating conditions.  These  pumps  draw  from  an 
open-exhaust  Stillwell  feed-water  heater  in  the 
turbine  room  to  which  water  is  pumped  from  a 
hot-well  in  the  basement  of  the  generator  room. 
Make-up  water  is  supplied  automatically  by  a 
low-service  Blake  pump  from  a  circulating  sys- 
tem for  condensers  in  the  turbine  room.  A  float- 
regulated   valve   in   the   discharge   of   this   pump 


ing  wall  between  the  turbine  and  boiler  rooms  in 
covered  troughs  in  the  floor  of  the  latter. 

The  new  equipment  in  the  turbine  room  com- 
prises three  main  turbo-generator  units  together 
with  their  necessary  auxiliary  apparatus.  One  of 
these  units  is  a  500-kw.  2,300-volt  6o-cycle  three- 
phase  General  Electric  generator,  direct-connect- 
ed to  a  four-stage  Curtis  turbine,  with  water 
supported  step  bearings.  The  other  two  units 
each  have  a  i,soo-kw.  11,000-volt  6o-cycIe  three-, 
phase  General  Electric  generator  direct-connect- 
ed to  a  four-stage  Curtis  turbine;  the  turbines  of 
these  units  also  have  water-supported  bearings. 
The  soo-kw.  unit  has  a  Wheeler  admiralty  con- 
denser with  2,000  sq.  ft.  of  surface,  equipped  with 
a  6xi4xio-in.  dry-air  pump  and  a  lo-in.  steam- 
driven  horizontal-suction  centrifugal  pump  for 
circulating  cooling  water.  The  two  large  units 
also  have  condensers  of  the  same  type,  with  6,000 
sq.  ft.  of  cooling  surface,  which  are  each  served 
by  an  8xi8xi2-in.  dry-air  pump  and  an  i8-in. 
steam-driven  horizontal-suction  centrifugal  pump 
for  the  cooling  water.    The  exhausts  of  all  three 
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nnits  are  connected  to  risers  extending  above 
the  roof  of  the  building  where  they  are  fitted 
with  Wright  exhaust  heads.  A  43-in.  reinforced- 
concrete  conduit  extends  from  the  channel  of 
Whitewood  Creek,  which  is  about  200  ft.  from 
the  station  building,  to  the  latter  and  is  continued 
into  the  building  as  a  36-in.  main  from  which  the 
drctilating  pumps  take  suction.  The  cooling 
water  is  discharged  from  the  condenserr  Into  a 
second  36-in.  main  beneath  the  floor  of  the  base- 
ment of  the  turbine  room ;  this  main  terminates 
at  the  building  line  in  a  second  42-in.  reinforced- 
coacrete  conduit  leading  back  to  the  creek. 

Owing  to  a  scarcity  of  water  in  the  creek  at 
certain  seasons,  a  dam  has  been  erected  across 
the  channel  of  the  latter,  and  a  specially  devised 
cooling  system  has  been  added  to  the  end  of  the 
discharge  conduit.  This  cooling  system  is  only 
used  when  there  is  an  insufficient  quantity  ot 
water  coming  down  the  creek.  It  consists  essen- 
tially of  a  manifold  of  standard  hub-and -spigot 
cast-iron  pipe,  ranging  from  24  in.  to  16  in.  in 
diameter,  with  special  crosses  having  S-in.  flanged 
outlets  for  lateral  pipes  fitted  with  a  series  of 
sixty  3-in.  Schutte  spray  nozzles.  The  manifold 
pipe  is  carried  by  concrete  piers ;  the  lateral 
pipes  are  each  supported  at  the  middle  by  a  truss 
rod  equipped  with  a  tumbuckle  and  attached  to  a 
strut  on  the  manifold.  This  arrangement  has  en- 
tirely prevented  vibration.  The  laterals  are 
made  up  of  5-in.  and  3-in.  pipe,  with  a  total 
length  of  22.5  ft.  from  the  center  of  the  manifold 
to  the  center  of  the  outer  nozzle,  two  of  which 
are  carried  by  each  lateral.  The  nozzles  are 
spaced  15  ft.  apart  on  centers  in  all  directions. 
Each  nozzle  is  designed  to  spray  9,000  gal.  of 
water  an  hour  under  a  pressure  of  12  to  15  lb. 
per  square  inch,  but  two  valves  in  the  manifold 
permit  part  of  the  nozzles  to  be  cut  out  of  service 


machine  direct-connected  to  a  75  h.-p.  three- 
phase  2,30O-v61t  induction  motor.  The  steam- 
driven  exciters  are  against  the  rear  wall  of  the 
turbine  room ;  the  motor-driven  exciter  is  on  a 
concrete  platfoiw  at  the  front  side  of  that  room 
and  level  with  the  floor  of  the  latter. 


board.    The  e.xcitcrs  are  also  controlled  from  the 
latter. 

The  two  1,500-kw.  units  and  the  11,000-volt 
transmission  lines  are  equipped  with  motor-oper- 
ated three-phase  oil  switches.  These  motors  are 
controlled  from  the  second  switchboard  by  the  re 


Switches  and   Switchboards  in   Turbine   Room. 


Three  Main  Units  in  Turbine  Room. 


The  complete  distribution  of  the  spray  by  this 
method  is  shown  in  one  of  the  illustrations.  The 
dry  air  of  the  locality  causes  sufficient  evapora- 
tion from  the  spray  to  cool  the  water  satisfac- 
torily. 

Three  exciter  imits  for  the  main  generators 
are  provided.  Two  of  these  each  have  a  2S-kw. 
125-volt  direct-current  generator  driven  by  a 
cteam  turbine.     The  third   is  a  6o-kw.    i2S-volt 


The  switches,  transformers  and  so  forth  are  on 
the  concrete  platform  along  the  front  side  of  the 
generator  room.  Two  switchboards  are  pro- 
vided, one  for  the  2,300-volt  circuits  and  the  other 
for  11,000-volt.  Three  single-phase  2,300-volt 
lines  are  carried  from  the  2,30O-vo!t  board  to 
Deadwood  and  three  to  Lead  for  commercial 
lighting.  Two  circuits  for  street  arcs  are  also 
carried  to  Lead,  and  one  to  Deadwood  from  this 


mute  control  system  can  be  operated  at  volt- 
ages from  70  to  150  volts,  the  current  being  ob- 
tained from  the  exciter  units.  The  transmission 
line  switches  can  also  be  operated  by  hand  in  an 
emergency. 

The  11,000-volt  bus  bars  are  in  separate  brick 
and  concrete  compartments  in  the  space  under 
the  concrete  platform  carrying  the  oil-switches 
.and  transformers.  The  generators  are  connected 
to  the  ends  of  the  bus  bars,  and  disconnecting 
switches  are  provided  in  the  latter  between  the 
generators  and  the  circuits  leads  which  are  taken 
nff  from  the  middle  portion  of  the  buses.  Dis- 
connecting switches  are  also  placed  between  each 
motor-operated  oil  switch  and  the  bus  bars  for 
safety  during  repairs  and  cleaning. 

Two  banks  of  transformers  are  arranged  be- 
tween the  two  switchboards,  in  order  that  cur- 
rent may  be  taken  from  either  one  to  the  other. 
One  set  consists  of  three  loo-kw.  oil-cooled  type, 
and  the  other  of  three  l85-k\v.  air-blast  type. 

A  fireproof  brick  tower,  10x30  ft.  in  plan  and 
three  stories  in  height,  is  provided  on  the  front 
side  of  the  building  for  all  transmission  lines  leav- 
inc;  the  station.  The  2,300-volt  switchboard  is 
placed  in  an  opening  in  the  building  side  of  the 
first  story  of  this  tower,  and  together  with  its 
connections  and  equipment  occupies  most  of  that 
story  although  very  ample  room  for  reaching  the 
back  of  this  board  is  available.  Current  regulat- 
ing transformers  for  the  2,300-volt  lighting  trans- 
mission lines  occupy  the  second  floor,  and  light- 
ning arresters,  choke  coils  and  so  forth,  the  third. 
The  2,300-volt  lines  in  the  tower  are  oiled-cam- 
bric insulated  cable;  the  Ti,ooo-volt  lines  are  bare 
wire  in  separate  brick  cells  and  on  20,000-volt  in- 
sulators. 

The  2.300-volt  transmission  lines  to  Deadwood 
and  to  Lead  are  both  i^-mile.s  long.  The  11,000- 
volt  lines  extend  to  various  mining  camps  within 
a  radius  of  10  miles  of  the  station.  None  of  these 
lines  embodies  any  special  features  of  construction. 
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Mr.  N.  E.  Franklin  is  vice-president  and  treas- 
urer, Mr.  J.  W.  Springer,  manager,  and  Mr.  J.  H. 
Fuller,  engineer,  for  the  Consolidated  Light  & 
Power  Co.  Messrs.  Sargent  &  Lundy,  of  Chi- 
cago, are  consulting  engineers  for  that  company 
and  were  represented  during  the  construction  of 
the  station  by  Mr.  H.  Boyd  Brydon,  to  whom  this 
journal  is  indebted  for  the  information  from 
which  the  foregoing  notes  were  prepared.  The 
extensive  piping  work  in  connection  with  the 
station  was  done  by  Mr.  W.  H.  Pope,  of  Chicago. 


Continuity  in  Reinforced  Concrete  Beams 
and  Slabs. 


The  question  of  rejecting  or  recognizing  con- 
tinuity in  the  design  of  reinforced  concrete  slabs 
and  beams  is  one  of  the  disputed  features  of  such 
work  that  will  probably  not  be  settled  for  a  long 
time.  The  continuity  is  necessarily  assumed  when 
it  is  assumed  that  beam  and  not  arch  action  takes 
place.  This  assumption  is  generally  considered 
to  be  correct  except  where  the  ratio  of  depth  to 
span  is  great,  but  it  is  possible  that  more  atten- 
tion will  be  given  to  arch   action   when  experi- 


where,  it  is  not  safe  to  count  on  it  h-^re,  he 
holds. 

The  logical  course  to  pursue,  he  states,  is  to 
recognize  that,  if  the  action  present  is  beam 
action  at  all,  it  is  continuous  beam  action,  and 
to  design  accordingly.  This  means  careful  at- 
tention to  the  extreme  values  of  the  flexures  at 
supports  as  well  as  at  mid-spans  due  to  all  pos- 
sible distributions  of  the  live  load.  The  end  sec- 
tions are  then  designed  to  meet  these  extreme 
conditions,  and  so  are  the  mid-span  sections.  This 
is  standard  practice  among  the  Germans  and 
Swiss.  Of  course  in  applying  this  method,  as  in 
any  careful  design,  attention  will  be  given  to  all 
important  facts,  such  as  stair  or  elevator  wells 
interrupting  the  continuity  in  places ;  and  in  cases 
of  doubt,  assumptions  unmistakably  on  the  side 
of  safety  will,  of  course,  be  made. 

The  labor  involved  in  these  computations  is  not 
so  great  as  it  would  seem.  As  a  matter  of  fact, 
the  extreme  conditions  under  uniformly  distrib- 
uted live  load  will  almost  always  be  covered  in 
case  of  a  series  of  beams  and  slabs  of  equal  spans 
by  designing  for  a  live  load  flexure  of  i/io  wP 
(/  being  measured  from  center  to  center  of  sup- 
ports)  at  the  faces  of  columns  and  girders,  and 


ent  with  nis  i/io  wf,  taking  comfort  from  re- 
alizing that  the  negative  bending  moment  over 
supports  would  not  rise  above  %  wP  even  in  the 
extreme  case  when  the  moment  of  inertia  becomes 
zero  at  mid-span,  the  case  of  two  abutting  dis- 
connected cantilevers,  most  unlikely  to  occur.  The 
error  in  the  i/io  wP,  if  any  exist,  must  be  ex- 
tremely small  and  unimportant. 

For  beams  under  a  uniformly  distributed  load, 
the  top  steel  at  the  column  faces  and  through  the 
column  may  or  may  not  be  the  same  in  amount  as 
at  mid-span,  depending  upon  the  relative  depth  of 
the  beam  at  the  two  points,  but  Professor  John- 
son sees  no  escape  from  the  belief  that  the  nega- 
tive moment  of  resistance  at  the  column  face 
should  be  as  large  as  the  positive  moment  of 
resistance  at  mid-span.  If,  as  is  usual,  floors 
are  figured  with  T-sections,  this  may  call  for  the 
German  practice  of  materially  deepening  the 
stems  at,  and  for  considerable  distances  each  way 
from,  the  supports,  to  make  up  for  the  absence 
of  flanges  on  what  is  here  the  compression  side 
of  the  beam. 

This  leads  to  brackets  at  connections  of  girders 
to  columns  and  of  beams  to  girders.  These 
brackets  complicate  the  forms  and  are  sometimes 
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The  Spraying  System  of  the  Whitewood  Power  Plant  in  Full  Operation  and  under   Light   Pressure. 


«ents  have  become  more  numerous  and  compre- 
kensive.  The  subject  was  discussed  by  Prof. 
Lewis  J.  Johnson  of  Harvard  University  .at  a 
meeting  of  the  Boston  Society  of  Civil  Engineers 
some  time  ago,  and  the  necessity  of  providing 
for  continuous  beam  action  was  strongly  uigcd 
in  his  remarks.  Slabs,  beams  and  girders  are 
•ontinuous  beams  as  built,  and  for  better  or  for 
worse  will  act  as  continuous  beams,  in  his  opin- 
ion, if  they  act  as  beams  at  all.  Objection  to 
lecognizing  this  fact  in  design  seems  to  be  based 
upon  the  supposition  that  designing  beams  ar 
continuous  would  lead  to  mid-span  sections  good 
•nly  for  positive  bending  moments  of  about 
1/40  wP,  a  figure  which  would  be  nearly  correct 
for  a  load  distributed  uniformly  over  all  spans 
at  once,  but  would  be  fatally  in  error  in  the  case 
of  the  far  more  probable  instances  of  unequa"y 
distributed  load. 

Objection  of  a  similar  sort  is  applicable  to  de- 
sign upon  the  basis  of  discontinuity,  where  ultra 
cautious  design  for  a  mid-span  bending  moment 
•f  %  wP  is  accompanied  by  a  more  or  less  com- 
plete ignoring  of  the  negative  bending  moment  of 
the  supports.  The  assumption  of  simple  beim 
action  may  thus  prompt  serious  error  on  the  side 
•f  danger  quite  as  certainly  as  similarly  improper 
application  of  the  assumption  of  continuous  ac- 
tion. That  trouble  from  this  source  has  not  been 
more  abundant  Prof.  Johnson  believes  to  be  due 
partly  at  least  to  the  undoubtedly  considerable 
tensile  strength  of  the  concrete  in  the  wings 
of  T-section  beams  and  girders.  But  if  it  is  not 
safe  to  count  on  tensile  strength  of  concrete  clse- 


the  same  amount  at  mid-spans ;  and  this,  too,  re- 
gardless of  the  number  of  spans  in  the  line.  At 
the  column  faces  flexure  would  be  negative  and 
at  mid-spans  positive,  and  in  both  cases  would, 
of  course,  be  combined  with  the  dead  load  flex- 
ures. If  the  spans  are  short  and  the  live  loads 
large  in  comparison  to  the  dead,  top  reinforce- 
ment may  be  required  at  mid-span  to  provide  for 
resultant  negative  flexures  there  existent.  The 
similar  extreme  values  for  girders  subject  to  con- 
centrated loads  have  not  been  so  well  established, 
but  the  need  of  them  is  recognized  and  it  is  hoped 
that  they  may  be  forthcoming  soon. 

If  a  designer  prefer,  let  him  use  ]4  '^"1'  at  the 
mid-span  section,  but  let  him  not  fail  to  provide 
fully  for  the  bending  at  the  faces  of  the  supports. 
Prof.  Johnson  advises.  He  must  not  overlook 
the  fact  that  top  reinforcement  is  as  logical  a  re- 
quirement as  bottom  reinforcement  at  mid-span. 
Moreover  there  is  additional  justification  for  top 
reinforcement  in  that  it  is  of  the  greatest  possible 
value  in  case  of  weakening  of  bottom  rods  by  fire. 
The  top  rods  through  cantilever  action  may  car- 
ry the  load  after  the  lower  rods,  in  the  far  more 
exposed  position  of  the  two,  have  failed.  In 
fact,  top  reinforcement  does  not  seem  to  have  had 
the  attention  which  its  merits  from  the  fireproof- 
ing  standpoint  would  seem  to  entitle  it. 

It  may  be  objected  that  continuous  beam  co- 
efficients based  upon  the  assumption  of  unvary- 
ing moment  of  inertia  may  be  inapplicable  to  re- 
inforced concrete  beams.  This  is  certainly  a  fair 
field  for  research,  but  Prof.  Johnson  believes  that 
the  practitioner  may  well  proceed  for  the  pres- 


unsightly.  They  can  be  obviated  by  making  the 
depth  of  stem  at  mid-span  as  great  as  required 
at  the  column  faces,  proportioning  the  bottom 
steel  accordingly.  This  interferes  with  head- 
room and  adds  to  the  quantity  of  concrete  re- 
quired. It  may  in  some  cases  be  practicable  to 
diminish  this  depth  by  the  use  of  steel  reinforce- 
ment in  the  compression  lower  side  of  the  beam 
at  the  support.  Though  this  latter  reinforce- 
ment would  also  be  effective  and  necessary  rein- 
forcement from  the  arch  point  of  view,  the  brack- 
ets will  in  many  cases  be  preferred  to  either  of 
these  alternatives. 

Even  if  all  these  considerations  are  kept  in 
mind,  continuous  beam  action  is  unavoidable,  ac- 
cording to  Prof.  Johnson.  It  must  be  reckoned 
with  and  properly  provided  for  in  all  reputable 
reinforced  concrete  practice,  he  asserts,  for  there 
must  be  no  departure  from  the  principle  of  pro- 
viding at  all  points  of  a  structure  for  the  most 
unfavorable  conditions  it  is  reasonable  to  expect. 
Moreover,  it  will  not  do  to  assume  that  we  err 
on  the  side  of  safety  when  we  ignore  continuous 
beam  action. 


An  Extensive  Wireless  Telegraph  System 
has  been  installed  by  the  United  Fruit  Co.  on  its 
fruit  steamers  and  at  numerous  points  on  the 
Gulf  of  Mexico  and  the  Caribbean  Sea,  for  com- 
munication between  the  offices,  steamers  in  tran-. 
sit,  and  its  plantations  in  Central  America  and 
the  West  Indies.  A  station  was  recently  added 
at  San  Antonio  at  the  extreme  western  end  of 
Cuba. 
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Experiments  With  Submerged  Tubes  4  Ft. 
Square. 

By  C  B.  Stewart,  in  Charge  of  Hydraulic  Research  Work, 
Unirersitj  of  Wiaconsin. 


The  recent  construction  of  large  works  in  con- 
nection with  the  various  lines  of  Hydraulic  En- 
gineering has  emphasized  the  need  of  further 
experimental  knowledge  concerning  the  losses  of 
head  resulting  from  various  forms  of  resistances 
interposed  in  flowing  streams  of  considerable 
size.  The  loss  of  head  resulting  from  the  flow 
of   water   through   submerged   gates,   tubes   and 


head  for  flow  through  submerged  apertures  i 
ft.  square  and  i  ft.  in  diameter  under  heads  from 
2  ft.  to  15  ft.  In  nearly  all  the  experiments  of  Mr. 
Ellis,  the  thickness  of  the  edge  of  the  aperture 
remained  constant,  about  yi  in.  for  wood  and  % 
in.  for  iron,  and  perfect  contractions  of  the 
emerging  stream  were  supposed  to  take  place 
on  all  sides  of  the  aperture.  In  the  single  case 
of  the  aperture  i  ft.  square,  the  entrance  was 
subsequently  modified  so  as  to  have  a  curved 
approach  on  all  four  sides,  and  the  resulting  co- 
efficients of  discharge  were  determined. 

In  the  experiments  at  the  University  of  Wis- 


The  experiments  were  made  at  the  new  hy- 
draulic laboratory  at  the  University  of  Wiscon- 
sin (Engineering  Record,  April  21,  1906),  which 
is  located  on  the  shore  of  Lake  Mendota  and  fur- 
nishes an  abundant  supply  of  fresh  water.  Ex- 
ceptional facilities  were  afforded  for  experiments 
on  a  large  scale,  and  care  was  taken  that  errors 
of  observation  should  be  reduced  to  as  small  a 
percentage  as  possible.  The  accompanying  plan 
of  the  laboratory  shows  the  main  features  and 
arrangement  for  the  experiments.  The  water  was 
taken  from  the  lake  by  a  suitable  inlet  and  raised 
about  12  ft.  by  means  of  a  30-in.  Morris  centri- 


Plan    and   Section   of  Apparatus  for  Testing   4-Foot   Square,   Submerged   Tubes. 
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orifices  of  considerable  size  and  with  various 
forms  of  entrance  is  one  of  the  most  important 
divisions  of  the  general  subject  which  needs  ex- 
perimental investigation.  Practically  the  only  re- 
liable experimental  data  available  concerning  the 
flow  of  water  through  large  orifices  are  given 
in  a  valuable  paper  by  Mr.  Theodore  G.  Ellis, 
entitled  "Description  and  Results  of  Hydraulic 
Experiments  with  large  Apertures  at  Holyoke, 
Massachusetts,"  and  printed  in  the  "Transac- 
tions" of  the  Amerfcan  Society  of  Civil  Engi- 
neers for  1875.  Mr.  Ellis  determined  the  loss  of 
head  for  flow  through  apertures  the  dimensions 
of  which  were  2  ft.  square  and  I  x  2-ft.  when 
discharging  freely  into  the  atmosphere,  and  also 
made  a  very   few   experiments   00  the  loss   of 
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Details. of  Tubes  with  Suppressed  Contractions. 

consin  described  in  the  present  paper,  the  cross- 
section  of  the  orifice  or  tube  has  been  kept  con- 
stant, being  4  ft.  square,  and  the  effects  of  chang- 
ing the  length  of  the  tube  and  of  modifying  the 
entrance  conditions  by  curved  approaches  on  one, 
two,  three  and  four  sides  respectively,  for  each  of 
the  various  lengths,  has  been  studied. 

In  future  experiments  on  this  subject  at  the 
University,  it  is  planned  to  determine  the  coeffi- 
cient of  discharge  for  submerged  tubes  and  ori- 
fices of  various  forms  and  areas  of  cross-section, 
with  and  without  entrance  modifications.  It  is 
hoped  that  the  results  of  the  experiments  when 
completed  will  fairly  cover  the  field  of  investiga- 
tion laid  out  and  be  of  material  aid  to  the  engi- 
neering profession. 


fugal  pump,  and  delivered  into  a  receiving  basin 
which  measures  about  iS  x  18  x  10  ft.  deep. 
From  the  receiving  basin  the  water  flows  through 
a  flume  10  ft.  wide,  10  ft.  deep  and  about  68 
ft.  long,  and  may  be  used  for  operating  a  30-in. 
turbine  located  at  the  end  of  the  flume  or  may 
be  wasted  through  gates  underneath  the  turbine. 
The  water  flows  back  to  the  lake  through  a  tail 
race  10  ft.  wide,  as  shown.  At  the  outlet  end  of 
the  tail  race  is  a  sharp  crested  weir  with  end 
contractions  suppressed  and  a  crest  10  ft.  long. 
Suitable  baffle  boards  were  inserted  in  the  re- 
ceiving basin  and  at  the  entrance  to  the  flume 
until  it  was  found  by  trial  that  the  water  in  the 
flume  flowed  in  lines  practically  parallel  to  the 
sides  of  the  flume. 
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Sections  of  Tubes  Showing   Forms  of    Entrances  and    Lengtiis. 
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or  lowered  by  means  of  two  hand  wheels,  one 
on  each  side  of  the  channel.  The  crest  of  the 
three  weirs  was  made  of  a  single  plate  of  6  x 
3/16-in.  wrought  iron,  bolted  to  the  upper  edge 
of  the  movable  timber  gate  and  beveled  on  the 
downstream  side  of  the  top  edge  to  a  thickness 
of  about  one-sixteenth  of  an  inch.  The  joints 
around  the  weir  openings  were  made  water  tight 
by  'means  of  gaskets  formed  of  cloth  insertion 
rubber  tubing,  one-half  inch  in  diameter,  the 
movable  gate  being  drawn  against  the  gaskets 
by  means  of  lag  screws  passing  through  cleat? 
adjustable  vertically  in  the  timber  frame  support- 
ing the  bulkhead  and  gate.  Each  of  the  three 
weirs  had  its  own  channel  of  approach  about 
15  ft.  long.  The  sides  of  the  channels  were  lined 
with  one  inch  surfaced  pine  flooring  boards  so 
that  all  three  of  the  channels  of  approach  and 
weirs  were  practically  alike,  the  only  variation 
being  that  of  slight  difference  in  width  of  about 
one-half  inch  in  the  case  of  one  weir.  The  board 
linings  of  the  channel  were  extended  down- 
stream from  the  crest  of  the  weir  a  distance  of 
iVi  ft.  and  also  below  the  crest  of  the  weir,  a 
distance  of  about  2  ft.,  so  that  the  weirs  had  their 
end  contractions  suppressed  and  the  filaments 
were  guided  in  parallel  planes  after  passing  over 
the  crest.  The  arrangement  of  the  weirs  with 
intervening  spaces  of  about  8  in.  between  the 
ends  allowed  free  entrance  of  air  beneath  the 
nappes. 

The  board  linings  around  the  crest  of  the 
adjustable  weirs  .have  to  be  removed  each  time 
the  crests  are  adjusted.  These  boards  were  at- 
tached by  counter-sunk  flat  head  screws,  and 
just  above  the  crest  of  the  weir  were  s  ft.  long 
and  extended  upstream  into  the  channel  approach 
so  as  to  avoid  a  joint  on  the  vertical  line  above 
the  crest  of  the  weir.  The  slight  openings  be- 
tween the  weir  boards  and  the  ends  of  the  boards 
ining  the  channels  were  filled  with  oakum  and 
made  '  practically  water-tight,  thus  preventing 
cross-currents,  which  would  interfere  with  the 
linear  flow  over  the  weir  crest.    A  slight  leakage 


Diagram   Giving    Discharge    Q    for  Submerged    Tubes. 


The  bulkhead  containing  the  tube  experimented 
with  was  located  about  24  ft.  from  the  entrance 
to  the  flume. 

The  facilities  for  making  a  volumetric  calibra- 
tion of  a  weir  whose  length  of  crest  is  10  ft. 
were  not  available,  so  the  expedient  of  dividing 
the  lo-ft.  channel  into  three  similar  channels,  each 
having  a  length  of  about  15  ft.,  and  with  a  sharp- 
crested   weir  at   the   end  of  each   channel,  was 


used.  In  order  to  form  a  variable  height  of 
water  surface  on  the  downstream  side  of  the 
bulkhead  containing  the  submerged  tube,  the  three 
sharp-crested  weirs  were  made  adjustable  in 
height.  The  main  feature  of  the  weirs  consisted 
of  a  fixed  bulkhead,  extending  about  S  ft.  above 
the  bottom  of  the  channel  and  a  movable  gate 
above  the  bulkhead,  extending  the  full  width 
of  the  10  ft.  channel  and  capable  of  being  raised 


between  channels  of  approach  was  unavoidable. 
The  rubber  tubular  gaskets  were  horizontal  at 
the  top  of  the  fixed  bulkhead,  and  extended  ver- 
tically upwards  on  each  of  the  sides  of  the  weir 
openings  to  the  maximum  height  of  water  in  the . 
channel  of  approach. 

Before  using  the  weirs  for  purposes  of  meas- 
urement they  were  tested  for  leakage  by  boarding 
above  the  crests  of  the  weirs  to  a  height  of  about 
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i}i  ft  and  filling  with  water.  The  tubular 
gaskets  were  very  satisfactory  and  ver>-  little 
additional  caulking  was  found  necessary  to  make 
the  weir  channels  water  tight. 

In  the  series  of  experiments  with  the  submerged 
tnbes  4  ft  square,  the  desired  range  of  head  on 
the  tubes,  zero  to  0.4  ft.,  was  possible  without 
adjusting  the  height  of  the  crest  of  the  weirs. 

The  measurements  of  heads  on  the  crest  of  the 
weirs  were  made  by  connecting  the  weir  channels 
with  still  water  basins  located  below  the  weirs, 
as  shown  in  the  illustrations,  and  taking  readings 
•f  the  elevations  of  water  surfaces  in  the  still- 
water  basins  by  means  of  accurate  hook  gages. 
The  comiections  between  the  weir  channels  and 
still-water  basins  were  made  by  one-inch  wrought 
iron  pipes  and  one-inch  rubber  tubes.  The  tubes 
were  attached  to  the  basins  by  means  of  malleable 
iron  unions  and  were  easily  disconnected.  By 
towering  the  outlet  end  of  a  tube  and  allowing 
free  circulation  of  the  water,  the  air  in  the  con- 
aecting  pipe  and  rubber  tube  could  be  easily 
removed. 

The  connections  with  the  weir  channels  were 
de  at  points  8  ft  upstream  from  the  crest  of 
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submerged  tube  and  the  surface  of  the  water  at 
the  outlet  of  the  tube.  The  table  gives  a  summary 
giving  the  coefficients  of  discharge  for  the  various 
submerged  tubes  used  in  the  experiments. 

One  of  the  diagrams  is  a  graphical  solution  of 
the  equations  Q  =:  C a  V  2gh  and  Q  =  av,  used 
for  submerged  tubes  and  orifices.  The  ordinates 
on  the  left  side  of  the  diagram  represent  values 
of  the  cross-sectional  areas  a  and  vary  from  4  to 
120  sq.  ft.  The  abscissas  marked  on  the  lower 
part  of  the  diagram  represent  values  of  the  head 
h  on  the  submerged  tube  or  orifice.  These  values 
of  h  have  been  platted  on  horizontal  lines,  each 


Detail*  of  Turntable  Crane. . 

tfie  weirs,  5  ft  above  the  floor  of  the  channel  and 
about  254   ft  below  the  crest  of  the  weirs. 

The  plan  followed  was  to  study  the  simple 
forms  of  submerged  tubes,  4  ft  square  and  of 
length  varying  from  0.31  to  14  ft,  finding  the 
k>s5cs  of  head  and  coefficients  of  discharge  for 
the  various  rates  of  flow  through  the  tubes. 
The  entrance  to  the  tubes  of  various  lengths  was 
then  modified  by  introducing  curved  approaches, 
elliptical  in  form,  and  thus  suppressing  the  con- 
traction first  on  the  bottom,  second  on  the  bot- 
tom and  one  side,  third  on  the  bottom  and  two 
sides,  and  fourth  on  the  bottom,  two  sides  and 
top.  One  of  the  illustrations  shows  the  details 
of  the  submerged  tube  2j4  ft  long  with  the 
curved  approaches  on  the  various  sides. 

The  submerged  tubes  with  entrance  square  cor- 
■ers  and  of  lengths  varying  from  0.31  to  14  ft 
have  been  designated  by  series.  The  letters  a,  b, 
t,  ^  and  d  have  been  used  with  the  various  lengths 
or  series  numbers  to  designate  the  entrance  condi- 
tion. The  subscript  c  has  been  used  to  designate 
the  same  entrance  conditions  as  the  subscript  c, 
but  the  outlet  condition  has  been  varied  by  the 
construction  of  a  bulkhead  to  the  sides  of  the 
channel  at  the  outlet  of  the  tube.  One  of  the 
drawings  show  the  forms  of  entrance  and  lengths 
of  tubes  used  in  the  experiments. 

The  head,  k,  on  the  submerged  tube  has  been 
taken  as  the  difference  of  level  between  the  sur- 
lace  of  water  above  the  bulkhead  containing  the 
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line  representing  values  corresponding  to  a  cer- 
tain value  of  the  coefficient  of  discharge,  c,  as 
shown  on  the  lower  right  hand  part  of  the  dia- 
gram. The  abscissas  marked  on  the  upper  hori- 
zontal line  of  the  diagram  represent  values  of  the 
average  velocities  v  in  the  cross-sectional  area  0 
of  the  oritice  or  tube.  The  oblique  lines  in  the 
upper  part  of  the  diagram  represent  values  of 
the  discharge  Q.  The  diagram  is  used  like  an 
ordinary  diagram,  having  rectangular  coordinates, 
except  that  the  line  on  which  the  abscissas  h  is 
to  be  read  varies  in  position  and  depends  on  the 
value  of  C 


Turntable  Crane  on   Tower  of   New  York    Police   Headquarters. 


CozFFiciEXT    ot    Discharge    fo«    Flow    Through    Sub- 
merged Tube,  4  Ft.  Square,   for  Various  Lengths, 

Losses    of   Head   and    Forus   of  Entrance 
and  Outlet. 


Entrance 


-Length  of  Tube  in  Feet.- 


A,  Ft.  and  Outlet.  0.31  0.62     1.25     2.50  5.00     lo.o     14-0 

0.05       Square  .631  .650     .672     .769  .807     .824     .838 

a  .672     742  -810 

b  .740     769  -833 

c  .834     769  -875 


0.10       Square 


0.15       Square 


0.20       Square 

a 
b 


.948 

.611 
.636 
.685 
•77» 


848 
.862 
.890 
.875 
.943     -940     •9*7     •93> 
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.708 
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.771      8oJ 

.791      8'3 

.828     841 
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.899     .892     .893 


■758     .779 
.767     .... 


.936 
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.632 
.678 
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.910 
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.694 
.7"! 
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.794 
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.814 
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.829 
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.787 
.828 
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.796 
.838 


.794     -809 
819 


d  .948     923 

0.2s       Square  .610  .634     .652     .720 

a  .6.14     70s 

b  .683     720 

c  .779     720 


0.30       Square 


833 

856 

846 

.911     .906     .905 

.782  .812     .828 

-790  

.809  

•854  


The  diagram  may  be  used  in  a  variety  of  ways : 
Values  of  C  and  h  may  be  assumed,  as,  C  =  .75 
and  h  =  .10,  the  vertical  line  through  h  =  .10 
will  intersect  lines  representing  Q,  any  value  of 
which  may  be  selected,  and  the  corresponding 
value  of  o  determined  by  the  horizontal  line 
through  the  point  of  intersection  of  the  vertical 
line  and  the  line  representing  Q,  as,  for  Q  =  5". 
a  =:  26.3.  By  producing  the  vertical  lines  to 
the  horizontal  line  on  the  upper  part  of  the  dia- 
gram values  of  v  may  be  determined,  thus,  for 
the  above  example,  v  =  i.gi.  The  diagram  may 
also  be  u.sed  by  assuming  values  of  a  and  Q  or 
V  and  Q  and  the  resultant  values  of  h  read  on 
the  horizontal  lines  corresponding  to  some  value 
of  C,  as  shown  on  the  lower  right-hand  part  of 
the  diagram. 

The  diagram  will  be  found  of  special  service 
in  preliminary  study  where  it  is  desired  to  study 
the  relative  effects  of  changes  in  a  portion  of  the 
equation  Q  =  C  a  V  2  g/t,  as  the  effects  on  h  of 
certain  changes  in  C  for  a  given  area  of  cross- 
section  and  discharge. 
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A  Railway  Motor-Car  Test  for  long-con- 
tinued high  speed  was  made  by  the  Union  Pacific 
on  Aug.  22  between  Omaha,  Neb.,  and  Denver, 
Colo.  The  total  distance  of  570  miles  was  cov- 
ered in  16  hr.  and  34'min.  The  schedule  time  of 
the  regular  fast  train  is  17  hr.   15  min. 


September  28,   1907. 

A  Special  Turntable  Crane. 


The  new  police  headquarters  building  now  un- 
der construction  at  the  northwest  corner  of 
Grand  and  Center  Sts.,  New  Ygrk  City,  is  a 
massive  stone  and  brick  structure  surmounted 
by  a  clock  tower  which  rises  about  40  ft.  above 
the  roof  of  the  fifth  story,  as  shown  in  an  ac- 
companying illustration.  This  tower  is  two 
stories  high  and  will  be  capped  by  a  hemispherical 
dome  supported  on  steel  trusses  about  200  ft. 
above  the  building  foundations.  The  material 
hoist  for  the  building  rises  in  a  shaft  under  the 
dome.  The  construction  of  the  tower  up  to  the 
level  of  the  architrave  presented  no  unusual  diffi- 
culties ;  above  this  level,  however,  the  necessity 
of  continuing  the  material  hoist  up  to  the  base  of 
the  dome  to  serve  the  masons  on  the  brickwork 
inside  the  tower  and  the  fact  that  a  boom  der- 
rick could  not  be  used,  owing  both  to  lack  of  room 
inside    the    tower    and    the    absence    of    guying- 
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faced  on  its  inner  edge  with  "/^xi-in.  channel  bar 
with  the  flanges  turned  toward  the  wheels,  is 
nailed  to  the  3-in.  platform  to  guide  the  turn- 
table wheels  which  rolls  directly  on  the  planks. 

The  manually-operated  winch  is  fixed  at  one 
side  of  the  truss  over  the  turntable  bearings  on 
one  side  of  the  winch,  being  attached  to  a  vertical 
truss  member  and  those  on  the  other  side  to  a 
pair  of  vertical  angles  held  in  place  at  top  and 
bottom  by  struts  and  braces  in  horizontal  planes, 
as  indicated  on  the  drawings.  To  balance  the 
overturning  moment  caused  by  the  weight  of  the 
long  arm  of  the  crane  and  its  load,  the  short  arm 
was  anchored  to  the  beams  of  one  of  the  tower 
floors  by  a  tackle,  as  shown  on  the  sketch. 

All  the  stone  and  terra-cotta  placed  above  the 
columns  was  delivered  to  the  upper  floor  of  the 
tower,  about  at  the  level  of  the  architrave  by  the 
material  hoist,  which  at  the  same  time  served  the 
brick  masons  building  the  tower  lining.  The 
stone   ornaments,   some   of   which    weighed   over 
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New    Buildings  of  the  King  Plaster  Mills, 
Staten  Island. 


Plaster    Mill    Buildings,   Showing    Brickwork   of   Building    5    A. 


points,  required  the  construction  of  a  special  re- 
volving crane  wliich  was  designed,  built  and 
erected  on  the  work  in  three  days. 

This  crane,  which  is  clearly  shown  in  accom- 
panying illustrations,  consists  of  a  horizontal 
truss  33  ft.  long,  of  the  form  shown  in  the  draw- 
ings, mounted  near  its  one-third  point  on  a  re- 
volving table  which  is  supported  in  turn  at  the 
level  of  the  dome  base  on  a  3-in.  plank  platform 
on  top  of  the  hoisting  elevator  framework,  the 
latter  having  been  specially  braced  and  rein- 
forced to  carry  the  additional  load.  The  truss 
is  made  up  of  2x2xJ^-in.  angle  bars,  four  being 
combined  in  cruciform  section  for  the  upper  and 
lower  chords,  two  being  used  for  all  verticals, 
and  single  bars  forming  the  X-bracing.  The  turn- 
table consists  of  a  frame,  9  ft.  square,  made  o£ 
3^xi2-in.  yellow  pine  beams  placed  on  edge  and 
braced  across  the  corners  with  shorter  pieces 
of  the  same  sectional  size.  The  four  cast-iron 
wheels  on  which  the  table  turns  are  6  in.  in  di- 
ameter with  iJ/2-in.  flat  face.  They  are  pivoted 
to  the  lower  edges  of  the  corner  pieces  of  the 
framework,  the  pivot  point  in  each  case  being  di- 
rectly above  the  center  of  the  wheel.  A  plank 
circle,  about  g  ft.   10  in.  in  inside  diameter  and 


lJ-2  tons,  were  run  on  to  the  hoist  at  the  first 
floor  level  on  a  four-wheel  truck ;  when  the  hoist 
reached  the  level  of  the  tower  floor  the  truck 
was  run  off  the  hoist  platform  and  across  the  floor 
to  the  inside  of  the  wall  opposite  its  final  position 
outside;  the  stone  was  then  hoisted,  swung  over 
the  wall  top  and  lowered  to  place  with  the  crane 
tackle. 

The  crane  truss  was  laid  out  full  size  on  one  of 
the  lower  floors  of  the  building  where  it  was 
riveted  up  in  sections  which  could  be  easily  han- 
dled. These  sections  were  then  carried  up  to 
the  top  of  the  hoist  tower  where  the  crane  was 
assembled  in  place. 

The  building  was  designed  by  Messrs.  Hoppin 
&  Koen,  architects.  New  York  City,  and  Messrs. 
Gillespie  &  Walsh  are  the  general  contractors. 
Mr.  Michael  J.  Garvey,  superintendent,  designed 
and  erected  the  crane  and  other  incidental  ap- 
paratus described. 


An  Earth  Current  of  unusual  strength  was 
recently  experienced  on  the  telegraph  lines  of  the 
Canadian  Pacific  Ry.  in  Western  Ontario  and 
Manitoba.  The  current  was  strong  enough  to 
set  fire  to  the  switchboard  at  Fort  William. 


Buildings  5  and  sA,  now  under  constructioa 
as  a  part  of  extensive  improvements  to  the 
plaster  mills  of  J.  B.  King  &  Co.,  at  New  Brigh- 
ton, on  the  north  shore  of  Staten  Island,  New 
York,  are  five-story  reinforced  concrete  struc- 
tures occupying  contiguous  and  irregular  areas, 
as  shown  on  accompanying  plans,  and  designed 
to  support  floor  loads  of  200  to  600  lb.  per  square 
foot.  They  are  located  immediately  on  the  bank 
of  the  Kill  von  Kull,  a  navigable  stream,  witli 
their  first  floors  about  5  ft.  above  mean  high 
water.  Behind  the  buildings  is  the  right-of-way 
of  the  Staten  Island  Rapid  Transit  R.  R.,  which 
provides  a  switch  track  for  the  several  build- 
ings of  the  plant.  Behind  the  two  buildings 
under  consideration  the  tracks  are  about  4  ft 
below  the  main  floors. 

Both  buildings  are  founded  on  piles,  8  to  3» 
ft.  penetration,  driven  through  three  sorts  of 
material;  riprap  along  the  south  side  where  a 
fill  had  been  made  by  the  railroad  company; 
good  soil  outside  the  riprap;  and  old  cribwork 
along  the  water's  edge.  In  Building  5,  where  a 
floor  load  of  600  lb.  per  square  foot  is  provided 
for  on  all  floors,  sixteen  piles  in  general  were 
driven  for  each  interior  column.  In  S  A,  which 
is  designed  for  200-lb.  floor  load  per  square  foot 
on  all  floors  except  the  sixth,  where  600  lb.  is 
provided  for,  there  are  in  general  six  piles  under 
each  column  and  a  continuous  foundation  girder 
distributing  part  of  the  column  loads  on  inter- 
mediate piles. 

Building  5.— The  column  footings  in  Building 
5  are  of  the  truncated  pyramidal  form  and  are 
in  general  8  ft.  square  with  their  bases  about  8  ft. 
below  the  first  floor.  The  pile  heads  are  ei»- 
bedded  in  the  concrete  6  in.,  and  3  in.  above  then- 
tops  is  a  double  series  of  ^-in.  Ransome  bar* 
about  6  in.  on  centers  each  way.  Owing  to  tlie 
unstable  character  of  the  foundation  soil  aloag 
the  water  front  the  three  lines  of  interior  columns 
innnediately  back  of  the  north  wall  of  the  build- 
ing were  tied  together  and  to  the  north  wat 
columns  at  the  tops  of  the  footings  by  ties  ex- 
tending from  the  wall  inward.  Each  tie  is  maete 
up  of  two  i-in.  Ransome  bars  encased  in  concrete 
to  protect  them   from  corrosion. 

There  are  six  complete  lines  of  interior  col- 
umns extending  longitudinally  through  the  build- 
ing, the  lines  being  15  ft.  on  centers  and  the  col- 
umns in  each  line  14^  ft.  on  centers;  besides 
these  there  are  two  incomplete  lines  similarly 
spaced,  as  shown  on  the  floor  plan.  With  a  few 
exceptions  the  interior  columns  are  octagonal  ia 
all  except  the  fifth  story,  where  they  are  square 
with  the  corners  slightly  chamfered.  The  typical 
interior  column  has  the  following  dimensions  and 
reinforcement  in  the  various  stories,  the  size 
being  given  as  the  side  of  the  enclosing  square: 
Below  the  main  floor,  34-in.,  four .  i-in.  square 
rods  and  a  spiral  of  K-in.  wire  31  in.  in  diameter 
with  2-in.  pitch;  first  story,  30-in.,  four  ij^-in. 
round  rods,  7/16-in.  wire,  27-in.  spiral,  3-in.  pitch ; 
second  story,  26-in.,  four  i^-in.  rods,  J^-in.  wire, 
23-in.  spiral,  214-in.  pitch;  third  story,  22-in., 
four  I-in.  round  rods,  ^-in.  wire,  19-in.  spiral, 
3-in.  pitch;  fourth  story,  17-in.,  four  i-itu  round 
rods,  s/i6-in.  wire,  14-in.  spiral,  2j4-in.  pitch; 
fifth  story,  12-in.,  four  yi-'m.  Ransome  bars,  J^-ia. 
hoops  12  in.  on  centers.  The  vertical  rods  i« 
each  column  are  continuous  through  the  first  and 
second  stories ;  at  the  third  floor  there  are  i-ft. 
gas  pipe  sleeves  and  the  rods  above  are  con- 
tinuous through  the  third  and  fourth  stories.  Ia 
addition  to  the  vertical  reinforcement  mentioned 
there  there  are  also  in  each  column  in  each  story 
where  spirals  are  used,  three  or  four  small  rods 
to  which  the  spiral  is  wired  to  preserve  its  pitch. 
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These  were  not  considered  in  designing  the  col- 

The  north  and  south  wall  columns  are  rectan- 
gular in  form,  var}'ing  from  20  x  24-in.  below 
the  first  floor  and  in  the  first  story,  to  18  x  24- 
in.  in  the  second  and  third  stories,  and  to  16  x 
24-in.,  in  the  fourth  and  fifth  stories.  The  rein- 
forcement is  four  vertical  Ransome  bars,  %  to 
J4-in.,  with  J4-'n.  hoops  12  in.  on  centers.  Across  . 
the  west  end  of  the  building  the  usual  wall  col- 
omns  are  replaced  by  interior  columns  to  provide 
for  future  extension  in  that  direction.  The  east 
wall  columns  are  carried  up  to  the  third  floor 
beside  a  brick  wall  which  will  be  referred  to  later. 
They  are  nearly  square  and  somewhat  heavier 
than  the  north  and  south  wall  columns.  The  first 
and  second  story  columns  are  12  ft  6^  in.  long 
from  floor  to  floor.  In  the  third  and  fourth 
stories  they  are  2  ft.  shorter  _  and  in  the  fifth 
story  they  vary  owing  to  the  pitch  of  the  roof. 

The  main   floor  girders    extend   longitudinally 

through  the  building  and  are   in  general   10  in. 

wide  and  20  in.   deep  not  including  the  454-in. 

w r^V-ffr ^ 


cesses  in  the  columns.  This  wall  is  reinforced 
by  vertical  H-m-  bars  24  in.  on  centers  and  hori- 
zontal Ji-in.  bars  18  in.  on  centers.  Wherever 
partition  walls  are  required,  and  many  are  neces- 
sary to  form  bins,  i  x  4-in.  recesses  are  left  in 
the  proper  columns  and  vertical  bond  bars  are 
inserted  in  the  girders  and  left  projecting  above 
the  floor  to  hold  the  bottom  of  the  wall.  Slot 
openings  are  left  in  the  floor  above  all  partition 
walls  through  which  to  pour  the  wall  concrete. 

Building  s  A. — This  building  is  immediately 
east  of  and  adjacent  to  Building  5,  and  occupies 
a  site  upon  which  formerly  stood  a  two-story 
brick  building  of  mill  construction,  in  fact,  the 
north,  south  and  west  walls  of  the  old  two-story 
building  form  the  walls  of  the  lower  two  stories 
of  the  new  building.  Its  east  wall  is  the  west 
wall  of  a  five-story  brick  mill  building.  This 
wall  is  20  in.  thick  and  is  securely  founded  on 
piles. 

Structurally,  Building  S  A  is  in  general  much 
like  Building  $.  It  is  much  lighter,  however,  its 
floors  having  been  designed  to  carry  200  lb.  per 


material  along  the  water  front,  and  to  secure 
this  and  guard  against  slipping,  tlie  interior  col- 
umn foundations  were  securely  tied  together 
throughout  the  whole  length  of  the  building 
by  longitudinal,  lines  of  i-in.  bars  encased  in 
concrete  and  resting  on  top  of  the  foundation 
girders.  The  base  of  the  north  wall  was  firmly 
secured  to  this  system  at  numerous  points  by 
tie  rods  and  plates. 

Construction  £)f/ai7i.— Building  5  A  was  start- 
ed first  but  work  on  the  two  buildings  is  now 
being  carried  forward  simultaneously.  The  con- 
crete used  in  the  columns  is  a  1 :2 :3J^  mixture 
of  Alpha  or  Atlas  Portland  cement.  Cow  Bay 
sand,  and  beach  gravel.  For  the  girders,  beams, 
floors  and  walls  a  1:3:5  mixture  was  used.  The 
sand  and  gravel  is  delivered  on  the  work  by  the 
owners  from  their  large  sand  washing  and  drying 
plant  at  Port  Washington,  Hempstead  Harbor, 
on  Long  Island  Sound.  It  is  brought  to  the 
bulkhead  line  in  front  of  Building  5  in  lighters; 
shoveled  into  buckets ;  and  hoisted  to  a  platform^ 
at   the   level   of   the   second   floor    where   it    is 


floor  slab.  The  reinforcement  consists  of  two 
lyi-in.  and  three  i-in.  Ransome  bars  with  J^-in. 
stirrups  properly  distributed.  The  floor  beams 
are  4  ft  9  in.  on  centers  and  divide  the  floor  slab 
into  panels,  4  ft  2  in.  x  14  ft.  2  in.  They  have 
three  i-in.  twisted  rods  and  S/i6-in.  stirrups. 
The  floor  slab  is  4J4  in.  thick,  including  a  ^-in. 
finishing  coat,  and  is  reinforced  across  the  beams 
with  s/i6-in.  Ransome  bars,  30  ft.  long  and  syi 
in.  on  centers.  Each  floor  panel  is  bonded  longi- 
ttidinally  with  two  ^-in.  bars. 

The  typical  wall  girders,  which  are  important 
only  during  construction  when  they  serve  as 
ties  and  carry  the  weight  of  the  wall  forms  and 
concrete,  are  4  in.  wide  and  20  in.  deep  and  have 
one  I-in.  bar  and  H-'m.  stirrups.  When  these 
girders  are  poured  six  5/16-in.  rods,  2  ft.  long  are 
inserted  in  the  concrete  and  left  projecting  from 
the  upper  surface  of  the  beam  to  bond  the  wall 
to  it 

The  building  is  divided  about  on  its  north 
and  south  center  line  on  all  floors  by  a  6-in. 
concrete  fire  wall  set  into  vertical  4  x  i-in.  re- 
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Foundation   Plan  of   King   Plaster   IVIill    Buildings. 


square  foot,  except  the  second,  which  is  designed 
to  support  600  lb.  per  square  foot  It  is  about 
40^  ft.  wide  and  13S  ft.  long,  both  these  dimen- 
sions varying  owing  to  the  irregularity  of  the 
site.  There  are  two  longitudinal  lines  of  interior 
columns  15  ft.  on  centers  in  general  in  each  line, 
dividing  the  building  into  three  longitudinal  bays, 
12  ft  jYi  in.,  13  ft  6y2  in.,  and  14  ft.  2  in  wide. 
The  transverse  girders  carry  floor  beams  4  ft. 
4J4  in.  to  6  ft.  4  in.  on  centers.  The  floor  slabs 
are  4  in.  thick  except  in  the  east  bay  of  the 
second  floor  which  is  sYi  in.  There  are  no  wall 
columns  on  the  east  side,  the  ends  of  all  girders 
on  that  side  being  set  into  the  brick  party  wall 
9  in.  A  recSss  4  in.  deep  is  also  cut  into  the  brick 
wall  to  receive  the  floor  slabs.  On  the  west  side 
the  same  construction  is  used  up  to  the  top  of 
the  brick  wall ;  above  this  there  are  wall  columns 
resting  on  the  brick  wall  and  bonded  to  the  wall 
columns  of  Building  5. 

The  north  wall  of  the  old  two-story  brick 
building  had   broken  loose   from   the   side  walls, 

owing  to  the  unstable  character  of  the  foundation 


dump»d  into  large  two-wheeled  hand  carts  and 
hauled  to  storage  piles  on  the  second  floor.  These 
storage  piles  have  at  times  been  so  deep  that  the 
load  on  four  bays  amounted  to  1,200  lb.  per 
square  foot,  but  there  was  no  noticeable  deflec- 
tion. The  derrick  hoist  is  operated  by  a  Lam- 
bert portable  single- drum  hoist  driven  by  a  75^2- 
h.-p.,  200-volt,  G.  &  C.  Electric  Co.  motor.  The 
sand  being  thoroughly  dry  is  closely  compacted, 
86  per  cent,  of  it  being  equal  to  100  per  cent, 
of  the  same  material  undried.  The  cement  is 
delivered  from  cars  on  the  switch  track  to  the 
first  floor  of  Building  5,  where  it  is  piled  near  the 
mixer. 

The  mixer,  a  Ransome  machine,  is  placed  near 
the  center  of  the  first  floor.  Cement  is  delivered 
by  wheelbarrow  on  an  elevated  platform  beside 
the  mixer  and  sand  and  gravel  are  introduced 
through  a  hopper  on  the  second  floor,  being 
brought  from  the  storage  piles  in  wheelbarrows. 
The  mixer  delivers  to  a  Ransome  self-dumping 
bucket  elevator  with  a  hopper  on  every  floor.. 
Both   mixer  and  elevator  hoist   are   operated  by 
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a  40-h.-p.,  200-volt,  motor  made  by  the  Eddy 
Electric  Manufacturing  Co.,  Windsor,  Conn.  The 
motor,  Mundy  friction  hoist,  and  mixer  are  placed 
in  a  line  in  the  order  mentioned.  The  motor  is 
belt-connected  to  the  shaft  of  the  hoist  and  the 
mixer  is  chain-driven  by  a  sprocket  on  the  hoist 
shaft,  the  drum  being  thrown  in  or  out  by  a 
clutch.  One  man  operates  the  hoist  and  at- 
tends the  motor  and  mixer,  a  system  of  electric 
signal  bells  having  been  arranged  for  use  with 
the  elevator.  Current  for  the  motors  is  sup- 
plied from  the  private  plant  of  J.  B.  King  &  Co. 

The  wire  for  the  column  helices  is  formed  in 
coils  of  the  proper  diameter  at  the  shops  of  the 
contractor.  On  the  work  it  is  formed  into  helices 
with  the  proper  pitch  on  a  long  framework,  T- 
shaped  in  section,  the  T  being  the  right  size  to 
fit  the  inside  of  the  spiral  and  one  of  the  three 
leaves  being  hinged  to  permit  the  easy  with- 
drawal of  the  completed  helix.  The  pitch  is  ad- 
justed according  to  marks  on  the  frame  and  lon- 
gitudinal rods  are  wired  inside  to  preserve  the 
spacing. 

The  forms  present  no  unusual  features.  Ce- 
ment block  spreaders  with  a  bolt  hole  through 
the  center  are  used  in  the  interior  walls  only. 
The  small  pieces  needed  in  the  forms  are  cut  in 
a  shop  on  the  first  floor  in  which  are  installed 
a  circular  saw,  boring  machine,  and  planer,  oper- 
ated by  a  lo-h.-p.  2SO-volt,  General  Electric  motor. 
Several  blind  windows  are  to  be  filled  with  4-in. 
concrete  slabs  made  on  the  floor  in  front  of  the 
openings  in  tin-lined  forms.  A  piece  of  rod  bent 
in  U-form  and  securely  fixed  in  the  back  of  each 
slab  serves  as  an  attachment  for  hoisting  them 
into  place  with  a  hand  tackle  and  portable  der- 
rick frame. 

The  buildings  described  were  designed  and  are 
being  built  by  the  Turner  Construction  Co.,  New 
York  City. 


Book  Notes. 


It  is  rather  difficult  to  understand  just  what 
purpose  Messrs.  W.  S.  Franklin  and  Barry  Mac- 
Nutt  had  in  mind  in  writing  their  "Elements  of 
Mechanics,"  for  its  text  is  such  a  contrast  to 
that  of  successful  textbooks  on  the  same  subject 
as  to  be  startling.  The  orderly  development  of 
the  principles  of  pure  mechanics  which  is  neces- 
sary to  enable  the  student  to  grasp  the  funda- 
mental facts  of  the  subject  is  apparently  aban- 
doned in  a  measure  in  favor  of  somewhat  dis- 
connected sections  on  problems  in  applied  me- 
chanics. Prof.  Franklin  is  the  author  of  other 
books  of  high  merit,  which  make  it  surprising  to 
see  his  name  attached  to  one  of  such  a  disjointed 
character.  It  may  be  that  it  will  prove  a  useful 
class-room  adjunct  to  a  more  vigorous  course 
given  by  other  means,  but  from  the  viewpoint 
of  the  usual  class-room  methods  it  seems  about 
as  useful  as  a  text-book  as  the  works  on  light 
and  heat  written  by  the  late  P.  G.  Tait  and  still 
regarded  as  unequalled  examples  from  a  mas- 
ter's hand  of  how  an  elementary  book  may  be- 
come a  mystery.  And  yet  there  are  a  good 
many  sections  of  Messrs.  Franklin  and  MacNutt's 
book  that  are  inspiring  to  an  ambitious  beginner 
in  physics,  even  if  they  have  a  tendency  toward 
superficiality.  (New  York,  Macmillan  Co., 
$1.50.) 


A  book  on  detailing  steelwork  has  been  writ- 
ten under  the  title  of  "Notes  on  Construction  in 
Mild  Steel,"  by  Mr.  Henry  Fidler,  M.  Inst.  C.  E. 
The  preface  is  a  particularly  good  statement  of 
the  complexity  of  the  subject,  which  is  the  most 
troublesome  part  of  structural  steel  design.  The 
author  repeats  the  familiar  remark  that  the  ability 
to  analyze  correctly  the  stresses  in  a  roof  truss 
and  the  ability  to  design  a  good  riveted  connec- 
tion are  not  quite  one  and  the  same  thing.  Close 
study,    observation    and    experience    are    needed 


for  a  draftsman  to  become  a  competent  detailer 
and  even  then  the  knowledge  of  the  real  expert 
has  not  been  acquired.  This  must  be  gained  by 
becoming  familiar  with  the  treatment  the  steel 
receives  in  the  furnaces,  mills  and  shops,  in  or- 
der that  the  real  degree  of  approximation  of 
practical  methods  to  theoretical  assumptions  may 
I>e  known,  and  by  learning  in  the  field  the  pro- 
cedures of  the  erection  gangs  and  the  troubles 
they  have  to  overcome.  The  American  reader 
should  recognize,  also,  that  the  young  engineers 
of  Great  Britain  have  not  taken  courses  in  tech- 
nical colleges  to  the  almost  universal  extent  cus- 
tomary in  the  United  States,  and  a  British  book 
on  steel  detailing  is  consequently  required  to  go 
into  matters  that  seem  rather  out  of  place  to 
those  who,  as  undergraduates,  received  a  thor- 
ough grounding  in  metallurgy  and  the  properties 
of  materials.  For  this  reason  the  numerous 
tables  of  tests  of  steel  in  the  first  half  of  the 
book  have  a  value  to  the  British  draftsman  which 
an  American  engaged  in  similar  work  will  find 
some  difficulty  in  appreciating.  Nearly  a  fifth 
of  the  book  is  devoted  to  the  chapter  on  the 
manufacture,  physical  and  chemical  qualities  of 
mild  steel  and  the  second  chapter  gives  -in  con- 
densed form  the  same  class  of  information  re- 
garding rolled  sections  that  American  engineers 
are  accustomed  to  obtain  from  mill  handbooks. 
The  remainder  of  the  volume  is  a  discussion  of 
detailing  girders,  columns,  roofs  and  marine 
steelwork  and  of  the  methods  of  protecting  steel 
surfaces.  The  numerous  illustrations  are  mainly 
from  drawings  prepared  for  regular  engineering 
purposes,  and  throughout  the  book  are  useful 
notes  of  special  devices  or  methods  of  a  kind  that 
rarely  get  into  print.  The  book  is  one  that 
should  prove  valuable  in  any  large  detailing  office 
and  in  the  libraries  of  technical  colleges.  (New 
York,  Longmans,  Green  &  Co.,  $5.00.) 


Mr.  Allen  Hazen  has  rendered  a  distinct' ser- 
vice to  all  who  wish  to  know  about  municipal 
water  supplies  by  writing  "Clean  Water  and 
How  to  Get  It,"  a  book  which  is  both  authorita- 
tive and  free  from  the  technicalities  that  interest 
sanitary  and  engineering  specialists  only.  At  the 
present  time  considerable  harm  is  occasionally 
done  by  city  authorities  who,  with  the  best  of 
intentions,  are  misled  by  half-knowledge  into 
undertaking  works  that  should  never  be  con- 
structed. A  careful  reading  of  this  book  should 
prevent  such  ill-judged  decisions;  it  has  been 
written  particularly  for  mayors  and  aldermen 
who  have  been  chosen  to  office  from  walks  of  life 
in  which  they  have  had  no  water-works  experi- 
ence, and  can  be  aided  in  serving  their  cities 
by  clear  statements  of  principles,  illustrated  by 
examples  from  large  and  small  works  which  are 
fulfilling  their  purpose  well.  The  book  opens 
with  a  description  of  impounding  reservoirs  and 
explains  the  changes  that  take  place  in  the  qual- 
ity of  water  stored  in  them  under  various  con- 
ditions. A  brief  chapter  on  supplies  from  small 
lakes  points  out  their  similarity  to  those  obtained 
by  impounding  streams.  The  chapter  on  supplies 
from  the  Great  Lakes  summarizes  the  views  of 
the  leading  authorities  concerning  such  a  source, 
and  calls  attention  to  their  danger  on  account  of 
sewage  contamination.  The  author  states  plainly, 
and  deserves  hearty  applause  for  doing  so,  that 
while  Chicago  and  Cleveland  have  succeeded  in 
getting  better  water  by  spending  millions  in  driv- 
ing tunnels  far  out  under  the  bottom,  of  the  lakes 
to  secure  supplies  free  from  contamination,  they 
have  failed  to  get  thoroughly  good  water.  In 
the  .chapter  of  supplies  from  large  rivers  the 
author  makes  statements  regarding  sewage  puri- 
fication'that  are  particularly  important  in  these 
days  of  a  growing  public  demand  for  the  univer- 
sal purification  of  sewage  discharged  into  rivers. 
"The  fact  must  be  fully  recognized,"  he  asserts, 


"that   the   discharge   of   crude   sewage   from   the 
great  majority  of  cities  is  not  locally  objfction- 
able   in   any  way  to  justify  the  cost   of   sewage 
purification.    Looking  at  the  matter  as  one  great 
engineering    problem,    it    is    clearly    and    unmis- 
takably better  to  purify  the  water  supplies  taken 
from  the  rivers  than  to  purify  the  sewage  before 
it   is   discharged  into  them.     The  volume  to  be 
handled  is  less  and  the  cost  per  million  gallons 
of   purifying   water   is   much   less   than   the   cost 
of  purifying  sewage.     It  is  also  very  much  more 
effective  to  treat  the  water,  because  the  methods 
of  water  purification  are  more  efficient  in  stop- 
ping germs  of  disease  than  are  the  methods  of 
sewage  purification."     Ground-water  supplies  are 
discussed  in  one  of  the  most  interesting  chapters 
in  the  book,  which  explains  the  effect  of  different 
conditions  on  their  quality  and  quantity,  and  the 
results  of  the  action  of  water  on  iron  pipes   is 
described  in   an  equally   important  chapter  con- 
taining considerable  information  not  readily  found 
elsewhere.     The  next  five  chapters  are  on  water 
purification  and   related   subjects  and  are  excel- 
lent outlines  of  what  are  now  considered  the  best 
ways  of  purifying  different  waters  and  of  remov- 
ing turbidity,  color  and  iron.    That  these  methods 
can  be  improved  as  conditions  demand  is  stated 
by  Mr.  Hazen  in  the  following  confident  forecast : 
"It  may  be  reasonably  anticipated  that  far  more 
efficient  methods  of  purification  will  come  to  be 
used  in  course  of  time  and  in  discussing  the  ad- 
vantages   and    disadvantages    of   polluted   waters 
after    purification    for    use    by    cities   through    a 
long    term    of    years    with    steadily    increasing 
amounts  of  pollution,  it  will  not  do  to  consider 
only    the    methods    of    purification    now    in    use. 
Better   methods   wijl   be   available    for   the   more 
difficult    service    when    they    are    needed."      The 
subject   of   water   pressures    is   given   a    chapter 
by  itself  and  so  is  the  designs  and  construction 
of  works,  and  some  wholesome  advice  is  given 
in   them   which,   if   followed,   would   result   in   a 
gratifying   reduction   of  charges   or   in   improve- 
ment in  service  in  some  cities.    The  cost  of  water- 
works   is    taken   up   briefly    in   another    chapter. 
The   chapter  on  the  use  and  metering  of  water 
and  that  on  the  financial  management  of  public 
works   are   different   in   character   from   the   rest 
of   the   book,  as   they   are   mainly  arguments   in 
favor  of  the  author's  opinions  concerning  subjects 
which  offer  a  wide  field  for  controversy.     (New 
York,  John  Wiley  &  Sons,  $1.50.) 


Letters  to  the  Editor. 


Lattice  Bars  in  the  Quebec  Bridge. 
Sir:  I  notice  in  The  Enginereing  Record  and 
elsewhere  that  a  discussion  has  started  on  the 
question  of  secondary  stresses,  and  yet  I  doubt 
if  any  of  us  for  a  moment  believe  that  second- 
ary stresses  had  anything  to  do  with  the  failure. 
One  particular  lower  chord  section  seems  to  be 
considerably  under  discussion,  while  it  is  evident 
that  other  lower  chords  were  of  quite  the  same 
section,  that  is,  some  760  sq.  in.,  something  like  16 
in.  radius  vertically  and  approximately  19  >"• 
horizontally,  with  stresses  within  limits  that  no 
one  would  expect  to  cause  failure.  But  we  are 
all  confronted  with  the  fact  that  these  members 
had  only  2.8  per  cent  of  the  weight  of  the  sec- 
tion of  the  member  in  lattice  and  its  rivets,  while 
it  is  a  fact  that  our  practice  shows  that  of  mod- 
erate sizes  in  lightest  section,  8  to  is-in.  channels, 
the  weight  of  lattice  and  its  rivets  of  a'  two- 
channel  members  varies  somewhat,  but  is  about 
30  per  cent,  of  the  weight  of  the  two  channels; 
that  is,  practice  uses  about  eleven  times  as  much 
relative  weight  of  lattice  on  small-size  columns 
as  were  used  on  the  compression  members  of 
the  Quebec  Bridge.  That  this  may  be  the  real 
cause  of  failure,  I  am  not  prepared  to  assert,  but 
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I  am  prepar^  to  hazard  the  opinion  that  none  of 
us  will  build  latticed  members  in  e.xcessive  sizes 
with  as  small  lattice  bars  and  as  few  rivets  in 
their  connections  in  the  future  as  we  may  have 
done  in  the  past 

The  relation  of  lattice  to  the  member  is  not 
specified  anywhere  in  any  general  specification. 
That  the  individual  lattice  with  its  rivets  should 
have  some  relation  to  the  stress  of  the  member 
surely  appeals  to  us  as  reasonable  since  the  fail- 
ure of  the  Quebec  bridge,  and  yet  no  one  has  ever 
put  in  print  an}-thing  that  has  come  to  my  notice 
on  the  subject. 

Horace  E.  Hchjton. 


for  this  work,  were  used  for  taking  up  the  slack. 
The  anchor  at  the  south  end  consisted  of  a 
log  25  ft.  long  and  24  in.  thick,  placed  in  a  new 
fill  of  sandstone  10  ft.  deep.  Three-inch  planks 
were  driven  in  front  of  the  anchor  log.  two  eye- 


CosT  OF  Aesial  Cableway  in  Makin'g  a  Fill. 

Snt:  In  making  a  single-track,  173,000-yd.  fill, 
the  Williams  Bros.  &  Morse  Co.,  of  Cleveland, 
Ohio,  saved  $1,700  by  using  an  aerial  cableway 
in  preference  to  a  timber  trestle.  The  fill  was 
400  ft  long  and  95  ft.  deep,  between  Stations  377 
and  381  on  the  Lake  Erie  &  Pittsburg  Ry.,  now 
under  construction  from  Cleveland  to  Pittsburg. 
A  detailed,  accurate  account  of  all  expenditures 
made  on  the  cableway  for  material  and  labor  was 
kept,  and  a  careful  estimate  was  made  by  Mr.  A. 
El  Williams,  of  the  Williams  Bros.  &  Morse  Co., 
of  the  least  probable  cost  of  a  trestle,  which  would 
have  been  necessary  to  meet  the  same  conditions 
as  were  presented  to  the  cableway. 

Frequent  accidents  on  cableways  have  rather 
shaken  the  confidence  of  contractors  in  this  means 
of  providing  a  bridge  for  the  dump  cars,  but  it 
seems  'that  these  mishaps  have  been  due  to  im- 
proper construction  and  the  use  of  cables  that 
were  not  large  enough  to  stand  the  heavy  strains. 
But  in  this  case  the  cableway  has  well  withstood 
the  loads  that  have  been  put  upon  it,  as  the 
anchors  and   wooden  supports   were  made   extra 


The  Central  Tower. 


The  lower  50  ft.  of  the  frame  is  made  of  lo-in. 
round  timbers  and  the  upper  42  ft.  of  SxS-in. 
square  timbers.  The  cables  on  the  top  of  the  A- 
Iranie  are  8  ft.  above  grade.  The  bents  rest  oa 
10-in.  mud  sills.  They  have  a  batter  oi  lyi  in. 
to  a  foot.     The  frame  is  32x26  ft.  at  the  bottom. 

A  train  consists  of  from  six  to  twelve  4-yd. 
cars.  These  are  emptied  at  the  south  end  of  the 
ravine  and  are  pushed  out  onto  the  cableway  as 
fast  as  they  are  emptied.  The  car  rails  are  spiked 
to  ties  which  rest  on  stringers.  These  stringers 
rest  on  8-ft.  logs  fastened  to  the  cables  with 
U-bolts.  The  cables  are  7  ft.  apart.  Most  of  the 
(ill  is  being  made  from  a  sandstone  cut  about  a 
half  mile  distant.  This  sandstone  has  a  slope  a 
little  steeper  than  i^/^  to  I. 

The  foHowing  is  the  actual  cost  of  the  aerial 
cableway:  1,000  ft.  of  2%-m.  Roebling  galvanized 
bridge  cable,  $600;  254-in.  eyebolts  and  clevises 
for  both  ends,  $108.30;  2  3-in.  turnbuckles  at 
north  end,  $120;  2  2j/2-in.  iron  chains  at  north 
end  10  in.  long,  $62.40;  4  8-in.  cast  washers  2 
in.  thick,  $2.46;  timber  for  A-frame,  all  bracing 
and  cross  ties  (other  timber  obtained  on  ground), 
,?,200  ft.  at  $34,  $108.80;  lower  50  ft.  of  A-frame, 
round  timber,  56  ft.  long,  bought  in  tree,  $32 ; 
cost  of  team  work  for  hauling  round  timber  and 
pulling  timber  to  place  for  erecting,  $65 ;  carpe»- 
ter  labor  on  .\-frame  and  end  bents  on  bank, 
$231.40;  time  of  superintendent,  getting  material 
and  overseeing  work  in  general,  $60;  commoa 
labor  in  digging  trenches  for  anchors  and  putting 
lip  cableway,  $112;  nails  and  iron  in  A-frame  an4 
bents,  $29.40;  total  cost  of  cableway,  $1,531.76. 

A  conservative  estimate  made  by  Mr.  Williams 
of  the  probable  cost  of  a  timber  trestle  for  this 
opening,  figuring  on  square  8x8-in.  timber  cut 
from  native  timber:  98.000  ft.  (including  all  up- 
rights, planks  for  bracing,  stringers,  etc.").  at  $26, 


Method   of  Anchoring  Cables. 


General   View  of  Cable   Road. 


heavy,  and  a  254-in.  Roebling  galvanized  bridge 
cable  was  used. 

The  anchors  on  either  side  were  400  ft.  apart, 
and  an  A-frame  was  erected  to  support  the  cable 
in  the  middle;  this  made  the  span  200  ft.  The 
anchor  at  the  north  bank  consists  of  a  log  18 
ft  long,  24  in.  thick,  imbedded  in  solid  rock.  Two 
eyebolts  screw  into  the  log  and  are  fastened  by 
heavy  nuts  over  8-in.  cast-iron  washers.  Con- 
necting with  these  eyebolts  are  two  lo-ft.  chains 
with  lo-in.  links  made  from  2^-in.  iron.  These 
chains  were  put  in  to  keep  the  cables  from  twist- 
ing by  covering  the  chains  with  heavy  weights. 
Two  3-in.  turnbuckles,  with  a  spread  of  3  ft, 
made  the  connections  between  the  chains  and  the 
cables.  The  cables  were  leaded  into  the  turn- 
buckles.    These  turnbuckles,  which  were  forged 


bolts  22  in.  long  and  2^^  in.  in  diameter  were 
screwed  into  the  anchor  log  and  fastened  with 
nuts  over  cast  washers  8  in.  in  diameter  and 
2  in.  thick.'  The  eyebolts  connected  with  clevises 
by  means  of  3-in.  pins.  The  cables  were  leaded 
into  these  clevises.  A  rise  of  I  ft.  in  3  ft.  brings 
the  cables  to  grade  and  to  the  end  timber  supports. 

The  fill  is  being  made  from  the  south  end  of 
the  cableway  and  bents  are  put  in  as  the  work 
advances  to  help  support  the  weight  of  the  cars. 
The  support  for  the  cables  on  the  north  bank  is 
made  of  lo-in.  logs  resting  on  mud-sills.  There 
are  two  6-in.  hickory  rollers  on  which  the  cables 
rest  to  allow  them  to  accommodate  themselves 
to  different  lengths. 

The  A-frame  which  supports  the  cables  in  the 
center  is  made  of  two  bents  of  four  timbers  each. 


$2,548;  labor  for  putting  up  trestle,  $6  per'  M., 
$588;  spikes,  $98;  iron  drift  bolts,  $40;  total  cost 
of  trestle,  $3,274. 

Saving  effected  by  using  cableway :  Estimatev! 
minimum  cost  of  trestle,  $3,274 ;  actual  cost  ai 
cableway,  $1,531.76;  difference  in  favor  of  cable- 
way,  $1,742.24.  Yours  truly, 

Cleveland,  Ohio.  J.  D.  Mooney. 


Tar-Macadam  Roads  are  now  being  laid  ia 
several  English  localities  by  a  method  developed 
by  the  engineer  of  the  Eton  and  Slough  Rural 
District  Council.  After  the  upper  layer  of  old 
macadam  has  been  removed  a  coat  of  tar  cement 
is  spread  and  broken  stone  rolled  into  it  until 
the  tar  shows  on  the  surface.  Such  work  has 
been  done  at  about  42  cents  per  square  yard. 
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Portable  Electric  Plants. 


The  increasing  use  of  electrical  equipment  in 
various  construction  work  brings  to  mind  the 
somewhat  undeveloped  state  of  portable  plants 
for  such  service.  Of  course  it  often  happens  that 
work  is  being  carried  on  within  easy  reach  of 
central-station  service,  and  in  such  cases  it  is  a 
simple  matter  to  make  suitable  arrangements  for 
it.     Yet  it  is   common  enough  to  find  construe- 
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tion  in  which  electric  hoists,  cranes  and  drills 
would  be  extremely  useful,  to  say  nothing  of 
electric  lighting,  in  localities  where  no  available 
plants  are  within  reach.  If  the  works  are  of 
sufficient  size  it  may  be  feasible  to  install  a 
regular  temporary  plant  as  was  done  in  the  Kern 
River  tunneling  operations  of  the  Los  Angeles 
Edison  Co.  In  this  case  a  regular  hydraulic 
transmission  plant  was  put  in  and  very  success- 
fully used  throughout  the  period  of  construc- 
tion. It  is  rare,  however,  to  find  need  for  power 
generation  on  so  large  a  scale.  In  most  in- 
stances a  really  portable  equipment  is  needed, 
one  that  can  easily  be  taken  from  place  to  place 
ready  to  operate  motors  and  other  apparatus 
whenever  needed.  Some  few  portable  plants  de- 
signed for  various  purposes  are  in  existence,  but 
it  seems  obvious  that  a  great  deal  more  can  be 
done  in  this  line,  especially  since  the  automo- 
bile has  made  small  gasoline  equipments  so  fam- 
iliar that  they  are  taken  quite  as  a  matter  of 
course. 

It  is  certainly  no  difficult  matter  to  plan  a 
combined  auto  truck  and  portable  power  station 
of  say  40  or  50  electrical  horse-power  capacity, 
using  a  four-cylinder  gasoline  engine  direct-con- 
nected to  its  generator  and  quite  capable  of  fur- 
nishing power  and  lights  on  a  considerable  scale. 
The  load  conditions  are  not,  of  course,  good,  but 
they  are  certainly  more  favorable  than  in  the 
case  of  the  scattered  steam  engines  now  used. 
The  gain  in  economy  and  facility  is  of  no  small 
moment,  and  there  are  many  .electrically-driven 
tools  available  for  which  there  are  no  steam- 
driven  equivalents.  So  far  as  economy  of  op- 
eration is  concerned,  there  is  certainly  advan- 
tage in  using  gasoline  engines  rather  than  steam 
engines  in  the  smaller  outputs,  while  the  electric 
equipment  requires  a  smaller  working  force.  In 
the  matter  of  lighting  for  night  work,  the  judi- 
cious use  of  arc  lights  is  probably  the  best  thing 
yet  devised,  the  flaming  arc  having  been  used 
with  particular  success  in  excavations  and  other 
places  which  are  exceedingly  difficult  to  light 
with  ordinary  lamps  or  torches. 

The  small  portable  power  plant  certainly  has 
a  useful  field,  and  were  apparatus  more  readily 
available,  it  would  be  oftener  tried.  Very  pos- 
sibly some  of  the  readers  of  The  Engineerine 
Record  may  have  had  experience  with  portable 
plants  of  one  sort  or  another,  and  they  would 
do  their  fellow  engineers  a  good  turn  by  giving 
them  the  benefit  of  the  experience.  In  these 
days  of  difficult  labor  conditions,  the  more  the 
better  of  auxiliary  power  apparatus.  It  has  al- 
ready demonstrated  its  usefulness,  and  the  only 
trouble  is  that  its  field  is  as  yet  too  contracted. 


Compression  Members  for  Bridges. 


The  built-up  compression  members  used  so 
universally  in  American  bridge  practice,  corn- 
monly  of  laced  channels  or  channels  laced  on 
one  side  and  riveted  to  a  cover  plate  on  the 
other,  the  channels  being  either  rolled  or  built, 
are  members  of  such  every-day  construction  that 
the  usual  procedures  involved  in  their  design 
have  long  since  come  to  be  accepted  without 
any  question  whatever.  The  fundamental  prin- 
ciples of  long-column  resistance  as  established 
many  years  ago,  are  fully  recognized,  the  mo- 
ments of  inertia  of  cross-sections  being  com- 
puted in  all  cases  as  if  there  could  be  no  pos- 
sible question  of  all  component  parts  of  the 
column  being  held  rigidly  in  their  proper  rela- 
tive positions  under  all  degrees  of  loading  up 
to  that  causing  failure.  There  is  always  an  im- 
plicit, if  not  explicit  assumption  that  the  lacing, 
rivets,  batten  plates  and  other  details  are  pro- 
vided with  sufficient  dimensions  and  in  num- 
bers requisite  to  insure  no  distortion  of  the 
normal  cross-section  under  any  loading  to  which 
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the  column  may  be  subjected.  Thpse  assump- 
tions obviously  involve  conditions  imperative  for 
a  proper  resisting  capacity  of  the  member.  No 
matter  what  may  be  the  cross-sections  of  the 
various  parts  of  which  the  column  is  composed, 
if  those  parts  are  not  held  in  their  proper  re- 
lative positions  by  sufficiently  strong  lacing  or 
other  spacing  details  and  with  a  sufficient  num- 
ber of  rivets  of  suitable  size,  it  is  clear  that  the 
column  may  fail  to  carry  even  a  small  fraction 
of  the  load   for  which  it  is  designed. 

Ever  since  the  beginning  of  bridge  construc- 
tion in  this  country  there  haye  been  many  ex- 
perimental investigations  made  for  the  purpose 
of  securing  complete  information  regarding  the 
effects  of  shop  processes  on  structural  material 
in  course  of  fabrication.  These  experiences  have 
yielded  data  of  so  great  value  that  there  is  af- 
forded fairly  complete  knowledge  of  the  effects 
of  such  manipulations  as  punching,  shearlnij* 
cold  straightening  and  other  similar  operations 
employed  in  the  manufacture  of  built  compres- 
sion members.  So  full,  indeed,  has  this  infor- 
mation become  that  engineers  have  strangely 
failed  to  consider  the  necessity  of  testing  full- 
size  members  of  this  class  as  completed  and 
ready  to  perform  their  functions  in  the  finished 
structure. 

Forged    eye-bars    have    been    the    subjects    of 
ceaseless  investigation  as  full-size  members,  until, 
it    would    seem    as    if    there   could    be    little    left 
to    ascertain    regarding    their    action    under    any 
conditions    of    loading.      Suitable    dimensions    of 
heads,   the   proper   shape   of   the   neck,   the   rela- 
tion between   width   and  thickness,  the  thickness 
of  head   or   rather   thinness    inducing  failure  by 
dishing,    the   conditions    for   proper   forging   and 
other    elements    of    the    eye-bar    problem    almost 
without  number,  have  been   so  amply  treated  as 
to   leave   little   still   to   be   desired.      Indeed   it   is 
not  too   much  to  say  that  the  eye-bar  has  come 
to   be   probably   the   most   completely   determined 
member  used  in  a  modern  bridge.     The  pursuit 
of   experimental    knowledge    regarding   the   prop- 
erties   of    eye-bars    has    apparentlj    been    so    ab- 
sorbing  that    corresponding    information    regard- 
ing built-up  cofnpression  members,   although   not 
less     important,     has     been     almost     completely 
neglected.       During     the     last     quarter     century 
scarcely  ten  full-size  built-up  compression   mem- 
bers have  been  tested  to  destruction  and  not  one 
large    member    of    that    class    has    ever    been    so 
tested.      When    it    is    remembered    that    members 
of  the  largest  eye-bars  yet  forged  have  been  sub- 
jected   to   the   most   careful    experimental    scru- 
tiny for  all  degrees  of  loading  up  to   failure,   it 
must  be  admitted  that  the  contrast  is  sufficiently 
remarkable    to    cause    the    gravest    apprehensions 
in  the  minds  of  engineers  having  great  compres- 
sion members  to  design.     This  observation  gath- 
ers much  additional  force  from  the  fact  that  the 
number    of    full-size    built    steel    columns    testetl 
to    the    present    time    is    so    insignificantly    small 
that  there  would  practically  be  no  error  in  stat- 
ing that  there  have  been  no  such  tests.     All  the 
full-size  column  tests  made  in  the  United  States 
arsenal  at  Watertown,  Mass.,  and  reported  in  the 
executive  documents   of  the  47th,  48th   and  49th 
Congresses   were  of  wrought   iron,   and   they   af- 
ford  nearly   all    the   experimental    data    available 
for  the  use  of  engineers  in  the  design  of  built- 
up  compression  members. 

Probably  the  most  important  single  feature  of 
the  ordinary  long  column  is  the  lacing  bars  or 
other  similar  spacing  details.  The  maintenance 
of  the  proper  relative  positions  of  the  compon- 
ent parts  of  such  columns  on  which  the  carrying 
capacity  wholly  rests  depends  absolutely  upon 
the  lacing  bars,  and  yet  no  comprehensive  ex- 
perimental investigation  has  yet  been  made  to 
determine  their  proper  sizes  and  distribution. 
The  maximum  panel  distance  of  the  lacing  in 
terms   of  the   thickness   of  angle   leg   or   channel 
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Btncr  to  which  the  lacing  may  be  riveted  is  ap- 
proximately known  as  is  the  maximum  unsup- 
jwned  width  of  a  web  plate  for  these  built  com- 
pression members,  but  the  dimensions  of  the 
lacing  bars  on  which  the  safety  of  the  entire 
structure  really  depends  has  not  even  been  ap- 
proximately determined  by  experimental  inves- 
tigatioiL  The  design  of  those  bars  is,  therefore, 
almost  wholly  a  matter  of  the  engineer's  judg- 
ment 

As  startling  as  this  condition  is  regarding  the 
designs  of  such  an  important  part  of  built-up 
compression  members,  many  experienced  engi- 
neers know  that  the  full-size  column  tests  al- 
ready alluded  to  yield  some  valuable  informa- 
tion regarding  the  design  of  lacing  bars,  al- 
though it  is  of  an  inferential  rather  than  of  a 
positive  character.  Furthermore  those  tests  have 
furnished  bases  for  tables  of  standard  lacings 
for  built  compression  members  composed  of 
rolled  or  built  channels  from  six  inches  up  to 
thirty-four  inches  in  depth.  Although  such  lists 
have  never  been  subjected  to  a  series  of  crucial 
tests  by  the  actual  loading  of  large  columns  to 
failure  they  certainly  accord  with  the  older  tests 
of  columns  on  which  they  are  based. 

There  has  been  a  tendency  at  times  to  econ- 
omize too  much  in  these  details  of  large  stric- 
tures. This  is  a  mistake  as  the  total  metal  re- 
quired for  such  purposes  is  always  a  small  per- 
centage of  the  total  metal  in  the  structure,  and 
it  requires  but  a  comparatively  small  amount  of 
metal,  properly  disposed  in  such  details,  to  make 
all  the  difference  between  safety  and  fatal  dan- 
ger. The  component  parts  of  great  compres- 
sion members,  especially  when  there  are  three 
or  four  heax-y  webs,  can  be  held  in  their  normal 
relative  positions  only  by  correspendingly  heavy 
lacing  bars  or  plates,  as  can  be  at  least  approxi- 
mately concluded  from  the  proportionate  bars 
employed  in  the  latticed  channel  columns  of 
wrought  iron  tested  at  Watertown. 

While  it  is  probable  that  great  steel  compres- 
sion members  may  be  safely  designed  by  infer- 
ence from  those  early  tests,  there  is  still  the 
danger  resulting  from  a  legitimate  but  wide  dif- 
ference of  engineering  judgment,* when  acting  by 
such  a  remote  inference.  An  extended  series  of 
tests  of  full-size  steel  built  compression  mem- 
bers is  imperatively  needed  to  determine  many 
important  open  questions  on  which  depend  the 
safety  of  the  structures  in  which  they  act,  as 
has  been  forcibly  evidenced  by  at  least  one  great 
bridge  wreck. 


Railway    Maintenance    and   Chemical 
Research. 


Among  the  problems  which  are  constantly 
facing  the  modern  railway  manager  the  ques- 
tion of  maintenance  easily  stands  in  the  front 
rank  of  importance.  Enormous  sums  of  money 
are  expended  yearly  on  every  large  system  to 
make  good  the  eflFects  of  wear  and  tear,  and  the 
increasing  traffic  and  higher  speeds  of  train  op- 
eration on  railways  are  subjecting  the  engineer- 
ing materials  and  equipment  used  in  transpor- 
tation to  service  tests  that  demand  the  best  qual- 
ity of  supplies  for  economical  performance.  Both 
(team  and  electric  railways  are  such  heavy  con- 
sumers of  timber,  fuel,  lubricants,  iron,  steel  and 
other  great  staple  products  that  the  purchasing 
agent's  office  is  thronged  from  morning  until 
night  with  sales  engineers  and  representatives  of 
supply  houses;  and  the  stream  of  correspondence, 
orders,  requests  for  bids,  and  the  -like,  never 
stops  flowing.  Important  as  are  improvements 
in  the  design  of  locomotives,  rolling  stock, 
power  plants  and  general  machinery,  it  is  be- 
coming clear  that  there  is  a  broad  field  for  the 
saving  of  money  in  the  purchase  and  use  of  sup- 
plies.    But  the  physical  and  chemical   character- 


istics of  the  materials  must  be  thoroughly  under- 
stood before  intelligent  selection  and  wise  appli- 
cation of  supplies  can  be  made  in  bulk. 

The  co-operation  of  engineering  and  purchas- 
ing departments  has  become  the  regular  thing 
in  progressive  organizations,  and  in  so  far  as 
the  physical  properties  of  materials  are  con- 
cerned, operating  companies  are  thoroughly  alive 
to  the  importance  of  drawing  specifications  on 
the  basis  of  engineering  tests.  It  is  only  very 
recently,  however,  that  the  relation  of  chemical 
research  to  the  engfineering  field,  and  particu- 
larly to  railway  maintenance,  has  begun  to  be  ap- 
preciated. The  chemical  side  of  power  plant 
work  has  been  referred  to  in  these  columns,  and 
the  chemistry  of  the  boiler-room  is  receiving 
widespread  attention.  A  less  general  apprecia- 
tion exists  of  the  ability  of  the  chemist  to  solve 
some  of  the  problems  of  maintenance  in  busy 
railway  systems,  or  at  least,  to  co-operate  in  their 
solution  with  the  experts  of  the  operating  staff. 

The  purchase  of  steel  rails,  is,  of  course,  an 
exception  as  far  as  the  time  element  is  con- 
cerned. It  is  nothing  new  to  draw  rail  speci- 
fications on  the  basis  of  microscopic,  physical 
and  chemical  tests.  Information  of  this  character 
is  absolutely  essential  to  the  securing  of  dura- 
bility and  reliable  service.  Few  engineers  out- 
side the  sphere  of  laboratory  influence,  however, 
realize  the  scope  of  work  or  the  specialization 
in  "progress  which  have  lately  fallen  to  the  lot 
of  the  consulting  chemist.  It  is  not  too  much 
to  say  that  the  single  question  of  fuels  has  be- 
come a  special  branch  deep  enough  to  provide 
the  expert  chemical  engineer  with  a  life  work, 
and  similarly  the  preservation  of  timber  and  the 
study  of  lubricants  are  now  subjects  of  suffi- 
cient breadth  to  occupy  the  entire  attention  of 
specially  qualified  men.  The  organization  of 
chemical  specialists  is  a  natural  outgrowth  of 
this  progress,  and  its  power  to-  reduce  the  total 
cost  of  a  given  material  in  its  life  and  service 
in  heavy  railway  work  is  being  demonstrated 
daily  in  the  cases  of  companies  which  have  de- 
cided to  supplement  the  advice  of  the  engineer 
with  the  recommendations  of  the  chemist  in 
holding  up  the  hands  of  the  purchasing  agent 
to  enable  the  latter  to  buy  at  the  maximum 
point  of  advantage  aS'  markets  rise  and   fall. 

No  maintenance  problems  can  be  properly 
solved  unless  the  materials  involved  are  thor- 
oughly understood.  In  the  case  of  electric  rail- 
way trolley  wheels,  for  example,  an  analysis  of 
wheels  showing  both  long  and  short  lines  is  a 
necessary  condition  to  the  finding  of  the  wheel 
which  shall  in  the  long  run  be  the  cheapest,  al- 
lowing for  the  differences  in  cost,  mileage  and 
scrap  value.  Similarly  the  study  of  trolley  wire 
composition,  the  constituents  of  bearing  metals, 
suspension  cars,  crossing  frogs,  ties,  insulating 
compounds,  oils,  greases  and  other  materials  and 
supplies  must  supplement  the  tests  of  tensile  or 
'  compressive  strength,  viscosity,  flash  and  fire 
points,  specific  gravity,  porosity  and  other  physi- 
cal properties  which  enable  accurate  specifica- 
tions to  be  drawn  in  the  interest  of  reduced  main- 
tenance through  increased  durability. 

It  is  needless  to  emphasize  the  importance  of 
chemical  analysis  and  calorimeter  tests  of  fuel 
in  these  days  when  British  thermal  units,  and 
percentages  of  carbon,  sulphur  and  ash  count  for 
so  much  with  intelligent  consumers.  At  the  same 
time,  it  is  not  so  generally  appreciated  that  the 
quality  of  fuel  burned  in  a  given  locomotive 
furnace  or  under  the  boilers  of  a  power  plant 
has  a  direct  bearing  upon  the  depreciation  of 
grates  and  tubes,  which  demands  the  report  of 
the  chemist  before  complete  data  are  at  hand 
to  judge  the  fitness  of  a  given  fuel  for  given 
conditions.  Again,  it  is  one  thing  to  specify  coal 
of  a  certain  character  and  another  to  make  sure 
that  it  is  delivered  and  stored  in  the  most  ac- 
ceptable  way. 


The  cost  of  lubrication  is  a  subject  ofigreat 
importance  in  tail^-oad,  circles,  and  some  of  the 
best  engineering  clicmical  work  has  been  done 
with  a  view  toward  determining  the  quality  of 
lubricants  best  adapted  to  a  given  servic'e.  The 
preservation  of  ties,  poles,  trestles,  and  other 
timber  structures  is  another  point  of  contact  be- 
tween chemical  research  and  railway  mainten- 
ance, and  although  the  Government  has  done  and 
is  doing  a  vast  amount  of  work  in  the  field  there 
is  room  for  the  commercial  chemist  to  enter 
more  extensively  than  he  has  yet  done  in  the 
general  effort  to  forestall  decay  and  renewal  ex- 
penses. The  study  of  paints  and  varnishes  is  still 
another  question  of  far-reaching  consequence 
jointly  to  the  laboratory  and  the  operating  com- 
pany, and  the  attention  it  is  receiving  from  the 
Association  for  Testing  Materials  is  an  indica- 
tion of  the  general  appreciation  of  its  hnportance. 
In  the  scientific  purchasing  of  the  immediate  fu- 
ture the  specifications  distributed  to  competing 
supply  houses  will  bear  the  impress  of  expert 
chemical  knowledge  no  less  than  physical,  especi- 
ally in  work  on  a  large  scale  which  involves  the 
durability  factor. 


The  Diversion  of  Underground  Waters. 


The  ownership  of  underground  waters  and 
the  right  of  property  owners  to  divert  such  wa- 
ters from  their  lands  have  long  been  the  sub- 
ject of  legal  controversy.  The  first  important 
English  case  of  this  sort  was  decided  in  1840 
and  since  then  there  have  been  a  number  of  de- 
cisions which  have  pretty  definitely  settled  the 
law  regarding  underground  waters  in  Great 
Britain.  An  excellent  account  of  them  was  given 
some  years  ago  in  a  paper  by  Lord  Robert  Cecil, 
of  which  a  comprehensive  abstract  was  printed 
in  The  Engineering  Record  of  Dec.  2,  1899.  It 
was  there  pointed  out  that  according  to  the  Brit- 
ish law  there  is  no  property  in  underground  wa- 
ter, but  on  the  other  hand,  each  landowner  may 
pump  from  his  land  what  water  he  can  get,  with 
two  exceptions,  viz.,  he  must  not  directly  or  in- 
directly take  water  already  contained  in  a  sur- 
face stream,  nor  must  he  abstract  water  flowing 
underground  in  a  known  and  definite  channel. 
He  has  a  perfect  right  to  drain  the  supplies  to 
all  his  neighbors'  well,  however  long  they  may 
have  been  enjoyed  by  their  owners.  So,  too,  he 
may  pump  until  springs  miles  away  have  ceased 
to  flow.  Further  than  this  he  may  not  go.  Once 
water  is  in  the  channel  of  a  stream  above  or 
underground,  it  is  safe  from  underground  depre- 
dation. Many  criticisms  have  lately  been  made 
regarding  this  British  law.  What  was  entirely 
equitable  fifty  years  ago,  when  underground  sup- 
plies were  of  little  account,  may  no  longer  hold 
true  Formerly,  where  a  question  arose  between 
the  draining  of  a  well  and  the  shutting  down  of 
a  mine,  public  policy  required  that  the  owner  of 
the  well  should  suffer.  As  the  population  of 
cities- has  grown  it  has  become  more  and  more 
necessary,  where  the  water  is  drawn  from  wells, 
to  drauMJ«:gc  tracts  of  the  underground  water 
they  (^^^B  The  inhabitants  of  these  districts 
are  lou^^ff^thcir  complaints  of  the  damage  due 
to  their  property  on  this  account,  while  those 
who  are  engaged  in  conveying  water  to  large  cen- 
ters of  population  claim  that  the  few  people  in 
the  country  must  be  sacrificed  for  the  many  in 
the  towns. 

Attention  has  been  called  by  The  Engineernig 
Record  a  number  of  times  in  recent  years  to  de- 
cisions of  this  subject  in  the  United  States.  Such 
a  controversy  arose  in  connection  with  the 
ground-water  supplies  of  the  Borough  of  Brook- 
lyn and  attracted  much  attention.  It  has  also 
arisen  a  number  of  times  in  other  States,  and  it 
is  a  matter  of  congratulation  that  in  most  of 
these  cases  the  courts  have  recognized  that  the 
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,  decision  should  be  based,  not  on  the  precedents 
established  by  a  British  common  law,  but  on  the 
equities  of  the  case.  The  climate  and  geological 
conditions  in  different  parts  of  the  United  States 
vary,  generally  being  different  from  those  of 
Great  Britain,  and  a  recognition  of  this  fact  leads 
to  the  inevitable  conclusion  that  what  may  be 
justice  in  one  climate  and  under  certain  local 
conditions  may  be  injustice  in  another.  The  Min- 
nesota Supreme  Court  states  this  very  clearly  as 
follows :  "Nothing  is  better  settled  than  that  the 
fundamental  principles  of  right  and  justice  on 
which  the  common  law  is  founded  and  which 
its  administration  is  intended  to  promote,  re- 
quire that  a  different  rule  should  be  adopted 
whenever  it  is  found  that,  owing  to  the  physical 
features  and  character  of  a  State,  and  the  pecu- 
liarities of  its  climate,  soil,  products  and  water 
supply,  the  application  of  a  common-law  rule 
tends  constantly  to  cause  injustice  and  wrong 
rather  than  the  administration  of  justice  and 
right." 

This  satement  was  made  in  a  decision  in  the 
case  of  Erickson  v.  Crookston  Water  Works, 
Power  &  Light  Co.,  in  N.  W.  Rep.  391.  The 
company  bought  two  artesian  wells  in  the  Crook- 
ston artesian  basin,  well  known  among  those  in- 
terested in  underground  water  supplies  on  ac- 
count of  its  special  features,  and  by  deepening 
the  wells  and  pumping  from  these  the  company 
obtained  a  large  supply  of  water  which  it  mixed 
with  an  inferior  river  supply  and  sold  for  domes- 
tic and  other  purposes.  This  heavy  pumping 
from  two  wells  lowered  the  water  level  in  the 
ground  to  such  an  extent  that  wells  in  the  vicin- 
ity were  rendered  practically  useless,  and  the 
suit  was  brought  to  prevent  it.  It  was  natural  to 
expect  an  interesting  decision  in  this  case,  be- 
cause in  the  matter  of  surface  water  the  Minne- 
sota Supreme  Court  had  previously  taken  a  view 
which  was  novel  at  the  time  it  was  announced. 
In  the  case  of  Sheehan  v.  Flynn,  the  liability  of 
(he  landowner  for  diverting  surface  water  to  the 
injury  of  dnother  was  made  to  depend  upon  the 
necessity  and  reasonableness  of  the  act.  Al- 
though this  rule  is  subject  to  considerable  criti- 
cism even  at  the  present  day,  it  has  been  fol- 
lowed to  a  greater  or  less  extent  in  many  West- 
ern States.  It  is  natural,  therefore,  to  expect 
that  the  decision  in  the  present  case  involving 
underground  supplies  would  be  similar  in  its  rea- 
soning, following  the  precedent  originally  estab- 
lished by  the  New  Hampshire  Supreme  Court, 
which  was  particularly  referred  to  in  Lord  Rob- 
ert Cecil's  address.  In  fact,  the  highest  court  in 
the  State  of  New  York  has  made  a  decision  of 
somewhat  like  tenor  in  some  of  the  cases  grow- 
ing out  of  the  use  of  ground  water  for  supply- 
ing the  people  of  Brooklyn. 

In  Forbell  v.  New  York,  58  N.  E.  Rep.  644, 
the  court  stated :  "In  the  absence  of  contract  or 
enactment,  whatever  it  is  reasonable  for  the 
cwner  to  do  with  Ws  sub-surface  water,  regard 
:eing  had  to  the  definite  rights  of  others,  he  may 
ao.  He  may  make  the  most  of  it  that  he  rea- 
sonably can.  It  is  not  unreasonable,  so  far  as 
it  is  now  apparent  to  us,  that  he  Should  dig  wells 
and  take  therefrom  all  the  water  that  he  needs 
in  order  to  the  fullest  enjoyment  and  usefulness 
of  his  land  as  land,  either  for  the  purpose  of 
pleasure,  abode,  productivness  of  soil,  trade,  man- 
ufacture, or  for  whatever  else  the  land  as  land 
may  serve.  He  may  consume  it,  but  must  not 
discharge  it  to  the  injury  of  otiiers.  But  to  fit 
it  up  with  pumps  and  wells  of  such  pervasive 
and  potential  reach  that  from  their  base  the 
defendant  can  tap  the  water  stored  in  the  plainr 
tiff's  land  and  in  all  the  region  thereabouts,  and 
lead  it  to  his  own  land,  and  by  merchandising 
it  prevent  its  return,  is,  however  reasonable  it 
may  appear  to  the  defendant  and  its  customers, 
unrea.sonable   as   to   the  plaintiff  and   the  others 


whose  lands  are  thus  clandestinely  sapped  and 
their  valye  impaired." 

Another  case  which  deserves  attention  on  ac- 
count of  the  clear  reasoning  to  be  found  in  the 
decision  as  well  as  because  of  the  precedent  it 
establishes  in  a  State  where  underground  waters 
are  specially  valuable  is  that  of  Katz  v.  Walkin- 
shaw,  74  Pac.  Rep.  766.  In  this  case  the  under- 
ground waters  were  found  below  an  impervious 
stratum,  the  water-bearing  material  being  fed 
from  the  rainfall  on  the  slopes  of  the  mountains 
encircling  the  valley.  When  the  impervious 
stratum  was  perforated,  true  artesian  wells  were 
furmed.  The  court  held  in  this  case  that  such 
(crrolating  water  rising  through  an  artesian  well 
was  not  a  water  course,  so  as  to  confer  riparian 
rights  upon  the  owners  of  the  surface.  It  was 
frriher  decided  that  the  owner  of  a  portion  of  a 
tract  of  land  underlaid  by  such  a  water-bearing 
stratum  cannot  remove  the  water  from  wells  for 
sale,  if  the  remainder  of  the  tract  is  thereby  de- 
prived of  water  necessary  for  its  profitable  en- 
joy.iitnt.  A  somewhat  similar  decision  has  been 
rendered  in  Texas. 

The  Minnesota  Supreme  Court  has  agreed 
with  these  views.  It  has  decided  that  a  water 
company  had  no  vested  right  to  deprive  the 
neighboring  land  owners  of  water,  naturally 
furnished  by  artesian  wells,  by  pumping  the  wa- 
ter from  its  own  wells  to  such  an  extent  as 
to  lower  the  whole  underground  water  level.  It 
will  be  seen  that  this  is  diametrically  the  op- 
posite view  to  that  of  the  British  common  law. 
It  is  in  harmony,  however,  with  a  minority  opin- 
ion by  Lord  Wesleydale  in  the  famous  case  of 
Chasemore  v.  Richards,  decided  in  1857.  Lord 
Wesleydale  stated  that  a  land-owner  ought  to 
exercise  his  right  in  a  reasonable  manner,  with 
as  little  injury  to  his  neighbor's  rights  as  may 
be.  He  doubted  the  legality  of  a  water  pur- 
veyor's act  in  abstracting  water  for  the  use  of 
a  large  district  in  the  neighborhood  uncon- 
nected with  his  own  estate,  for  the  use  of  those 
who  had  no  right  to  take  it  directly  themselves 
and  to  the  injury  of  those  neighboring  proprie- 
tors who  had  an  equal  right  with  themselves. 
Each  person  who  was  supplied  with  water  by 
the  purveyor  might  not  have  been  able  to  dig  a 
well  on  his  own  land  and  take  the  like  quan- 
tity of  water,  so  that  the  purveyor  may  have 
taken  much  more  than  would  have  been  ab- 
stracted if  each  had  exercised  his  own  right. 
These  opinions  of  Lord  Wesleydale  have  not 
been  unheld  in  Great  Britain  because  of  the  be- 
lief of  the  court  that  it  would  be  impracticable 
to  determine  what  was  a  reasonable  use  of  un- 
derground waters.  It  will  be  seen  that  the 
American  courts  have  been  deterred  by  no  such 
fear,  and  that  in  many  of  our  States,  as  men- 
tioned above,  what  is  legal  in  respect  to  under- 
ground waters  is  made  to  depend  s<jlely  upon 
what  is  reasonable. 


Notes  and  Comment. 


Economy  of  Manufacture  in  cement  mills  is 
brought  to  the  front  in  Mr.  Potter's  interesting 
paper  on  the  use  of  electricity  in  such  plants 
printed  in  The  Engineering  Record,  Sept.  21. 
The  change  taking  place  in  such  works  at 
the  present  time  as  a  result  of  the  intro- 
duction of  electricity  and  various  other  im- 
provements is  particularly  noticeable.  Atten- 
tion is  being  paid  everywhere  to  methods  of 
reducing  the  cost  of  manufacture  without  de- 
terioration in  the  quality  of  the  product.  That 
there  is  plenty  of  opportunity  for  improvement 
is  generally  admitted  by  cement  manufacturers. 
The  industry  suffered  in  one  sense  from  the  fact 
that  its  product  is  mainly  consumed  during  the 
months  when  work  can  be  carried  on  readily  out 
of  doors.     As  a  result  of  this  fluctuation  in  de- 


mand, there  is  an  accumulation  of  stocks  every 
winter,  so  that  when  spring  arrives  it  is  natural 
for  the  manufacturer  to  feel  very  apprehensive 
concerning  the  future,  for  he  generally  has  a 
large  amount  of  capital  locked  up  in  unsold 
product.  The  manufacturing  problem,  then,  is  to 
meet  economically  a  demand  which  is  not  unlike 
that  thrown  on  central  electric  stations.  There 
is  a  peak  load  which  must  be  provided  for  by 
special  means,  an  average  load  from  which  profits 
must  be  derived  and  a  minimum  load  which  must 
be  brought  up  as  high  as  possible  in  order  to  keep 
down  manufacturing  cost.  Of  course  electricity 
will  not  be  of  much  use  in  equalizing  supply  and 
demand,  although  it  is  certain  that  it  will  be  a 
help  in  reducing  operating  expenses.  There  ha« 
been  a  tendency  among  some  of  the  older  com- 
panies to  look  upon  electricity  as  too  unreliable 
for  a  mill  operating  with  such  clouds  of  abrasive 
dust  as  arise  in  cement  work.  It  is  only  neces- 
sary to  refer  to  the  many  plants  where  electricity 
has  been  in  satisfactory  service  for  years  to  show 
that  these  fears  are  unfounded.  One  result  ol 
the  adoption  of  electrical  machinery,  has  been, 
however,  tJie  demonstration  of  the  uncertainty 
new  existing  regarding  the  actual  demand  for 
power  in  cement  production.  Mr.  Potter's  state- 
ment concerning  the  good  results  which  will 
inevitably  follow  careful  investigation  of  this 
feature  of  cement  works  deserves  consideratioa 
Until  it  is  known  just  how  much  power  is  re- 
quired to  operate  the  heavy  machinery  with  dif- 
ferent kinds  of  materials,  it  is  out  of  the  question 
to  design   the  most  economical  electrical   drives. 


An  Evidence  of  Civic  Pride  that  deserves 
more  than  passing  attention  has  recently  been 
received  from  Frankfort-on-the-Main.  The  pub- 
lic works  of  this  city  have  long  been  noted  among 
engineers.  The  sewerage  and  water  systems 
have  been  places  of  pilgrimage  for  twenty  years, 
and  the  harbor  works  are  among  the  most  in- 
teresting in  Germany.  The  city  has  been  grow- 
ing quite  rapidly,  and  instead  of  allowing  it  to 
develop  without  restraint,  a  great  deal  of  thought 
has  been  paid  to  the  laying-out  of  all  the  sub- 
urbs. The  pavement  and  methods  of  street 
cleaning  are  in  keeping  with  the  other  public 
works,  and  taken  all  in  all,  there  is  probably  no 
city  in  Germany  which  better  repays  examina- 
tion by  those  interested  in  municipal  works.  This 
is  so  well  known  that  a  host  of  visitors  connected 
with  such  affairs  elsewhere  go  to  Frankfort 
annually  on  inspection  tours.  These  visitors 
have  always  been  welcomed  warmly  and  all  pos- 
sible information  placed  at  their  disposal.  Never- 
theless, the  burden  of  supplying  data  to  so  many 
callers  has  been  a  somewhat  serious  matter  and 
accordingly  the  city  engineering  department  has 
prepared  an  excellent  guide  to  all  the  public 
works  under  its  charge.  This  has  been  pub- 
lished in  an  attractive  form,  editions  being  avail- 
able in  English,  French  and  German.  Such  a 
book  not  only  .saves  the  members  of  the  engi- 
neering staff  of  the  city  a  considerable  amount 
of  time  in  answering  the  general  inquiries  of 
visitors,  but  it  also  insures  to  the  latter  abso- 
lutely accilrate  information  free  from  defects 
that  might  creep  in  when  general  statistics  are 
compiled  hastily.  The  book  is  particularly  inter- 
esting because  it  is  printed  by  the  city  for  free 
distribution  to  all  who  are  interested  in  the 
Frankfort  undertakings.  It  indicates  a  pride  in 
the  works  built  at  the  expense  of  the  municipal- 
ity which  is  rarely  shown  so  clearly.  There  are 
a  number  of  cities  in  this  country  which  have 
public  works  of  high  character.  Boston,  for  in- 
stance, contains  many  undertakings  of  this  sort, 
and  yet  even  Boston,  noted  for  its  municipal  self- 
esteem,  has  not  been  so  proud  of  its  excellent 
engineering  works  that  it  has  been  willing  to  spend 
a  few  hundred  dollars  preparing  a  guide  to  them 
for  the  many  visiting  officials  of  other  cities. 
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THE  SEWAGE  PURIFICATION  PLANT  AT  READING, 
PENNSYLVANIA. 


The  city  of  Reading,  Pa.,  is  at  present  com- 
pleting part  of  an  interesting  sewage  purification 
plant  which  is  the  nucleus  of  an  extensive  sys- 
tem to  be  developed  as  the  needs  of  the  city 
require.  The  new  installation  consists  of  a 
sewage  screening  device,  a  septic  tank,  a  sprink- 
ling filter  and  a  final  settling  basin. 

The  purification  of  the  sewage  of  Reading  was 
begiu  about  12  years  ago  when  the  present  sepa- 
rate sanitary  sewerage  system  was  built.  The 
system  drained  b>-  gravity  to  a  pumping  station 
on  the  banks  of  the  Schuylkill  River  in  the  lower 
part  of  the  city  and  was  pumped  about  6,600  ft. 
to  a  filter  plant.  The  treatment  ©f  the  sewage 
was  begun  at  the  end  of  the  gravity  system  and 
before  pumping,  by  being  passed  through  a  12-in. 
straining  layer  of  fine  coke,  held  in  place  by  iron 
screens.  The  filter  had  two  decks,  one  above  the 
other,  each  deck  having  an  area  about  50x250  ft., 
the  upper  deck  being  supported  about  10  ft.  above 
the  lower  by  an  iron  framework.  The  filtering 
material  on  the  decks  consisted  of  layers  of 
graded  slag,  covered  with  sand.  The  sewage 
was  thoroughly  aerated  by  dropping  freely 
through  the  air  some  10  ft.  to  the  lower  bed. 
The  results  with  this  combination  of  a  screening 
device,  and  double  filtration  accompanied  by 
aeration  are  stated  to  have  been  quite  satisfac- 
tory at  first,  the  effluent  being  clear  and  of  a 
good    sanitao'    quality,    but    as    the   amount    of 


present  pumping  station.     Mr.  O.  M.   Weand,  a 
Reading  contractor,  offered  the  only  bid. 

Study  of  the  Problem. — Before  the  contract 
was  closed  the  city  decided  to  have  the  sewage 
problem  thoroughly  studied  in  order  to  determine 
the  most  efficient  and  economical  purification 
system  for  the  local  conditions,  and  accordingly 
Messrs.  Hering  &  Fuller,  of  New  York,  were  re- 


Plan  of  Filter  Beds. 


has  also  been  made  of  these  wastes,  and  it  has 
been  determined  which  shall  receive  preliminary 
treatment  before  being  admitted  to  the  sewers, 
and  which  may  be  admitted  without  such  treat- 
ment, those  requiring  treatment  being  such  as 
would  interfere  with  the  normal  operation  of  the 
purification  devices.  The  average  composition  of 
the  sewage  in  parts  per  million  was  found  to  be 
as  follows :  Oxygen  consumed  40,  chlorine  100, 
total  suspended  matter  113,  of  which  78  parts 
were  volatile  and'  35  parts  fixed.  About  40  per 
cent,  of  the  organic  matter  was  in  suspension, 
and  about  half  a  part  of  nitrogen  was  found  as 
nitrates.  The  average  bacterial  content  was 
2,200,000  per  cubic  centimeter. 

Results  of  the  Experiments. — In  order  to  study 
the  old  filter  part  of  it  was  restored  to  its  origi- 
nal condition  with  fresh  material.  Both  the 
upper  and  lower  beds  consisted  of  a  4-in.  layer 
of  2  to  3-in.  slag,  i  in.  of  54-in.  slag,  2  in.  of  % 
to  ^-in.  pebbles,  and  12  in.  of  clean,  sharp, 
washed  sand  of  medium  size,  the  layers  being 
in  the  order  named  starting  from  the  bottom 
upwards.  Raw  sewage  was  applied  to  the  upper 
bed  at  a  rate  of  1,000,000  gal.  per  acre  per  24  hr., 
the  rate  which  the  filter  was  expected  to  handle 
when  it  was  designed.  Though  the  sewage  was 
quite  dilute,  it  was  found  difficult  to  operate  the 
filter  at  this  high  rate.  The  effluent  was  non- 
putrescible  and  fairly  clear,  the  suspended  matter 
averaging  19  parts  per  million  or  13  per  cent,  of 
the  content  of  the  applied  sewage,  the  organic 
matter  being  reduced  74  per  cent.,  and  the  nitrates 
increasing  from  0.5  to  3.2  parts  per  million.    The 
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sewage  increased  owing  to  new  house  connec- 
tions to  the  sewers  and  the  use  of  the  coke 
strainers  was  discontinued,  the  filter  became  over- 
taxed, and  required  a  great  deal  of  attention  to 
relieve  clogging  of  the  surface. 

In  1905  the  city  contracted  for  the  construction 
of  about  60  additional  miles  of  sewers,  and  in 
consequence  the  purification  problem  again  be- 
came prominent,  the  more  so,  too,  because  the 
Department  of  Health  of  the  State  of  Pennsyl- 
vania by  an  act  of  the  Legislature  had  been 
given  supervision  of  the  discharge  into  rivers 
of  the  effluents  of  all  sewers  built  after  the  pas- 
sage of  the  act.  Since  the  city  was  unable  to 
isstie  bonds  for  the  construction  of  the  addi- 
tional purification  works,  it  was  decided  to  call 
for  bids  for  the  construction  and  operation  by  a 
contractor  of  the  necessary  plant.  The  proposed 
contract  was  for  a  S-year  period,  the  compensa- 
tion being  a  fixed  sum  which  was  to  cover  both 
the  operation  and  the  construction  of  the  addi- 
tional purification  plant  and  the  operation  of  the 


tained  aS  consulting  engineers  in  March,  1906, 
acting  in  cooperation  with  the  city  engineer,  Mr. 
Elmer  H.  Beard.  Mr.  S.  J.  Lewis  was  the  assist- 
ant engineer  in  immediate  charge.  The  investi- 
gation was  begun  at  once  and  a  small  but  well- 
equipped  laboratory  for  making  chemical  and  bac- 
teriological analyses  was  installed  by  the  city  for 
the  pros.ecution  of  the  work.  It  included  a  study 
of  the  composition  and  quantity  of  the  sewage,  the 
performances  of  the  old  filter  and  of  the  devices 
suggested  by  Mr.  Weand,  when  operated  sepa- 
rately and  in  combination,  and  a  comparison  of 
these  data  with  practical  experience  in  purifying 
similar  sewage  elsewhere. 

The  average  volume  of  sewage  was  about 
2,000,000  gal.  per  24  hr.,  at  the  time  of  the  report 
of  the  city  and  the  consulting  engineers  in  July, 
1906,  and  at  times  of  very  wet  weather  increased 
to  about  2,750,000  gal.  The  sewage  was  found 
to  be  quite  dilute,  and  was  essentially  of  a 
domestic  nature,  though  mixed  with  a  limited 
quantity  of  trade  wastes.    A  further  investigation 


bacterial  removal  was  from  66  to  76  per  cent., 
and  the  liquid  was  almost  saturated  with  oxygen 
both  before  and  after  its  passage  through  the 
lower  bed.  The  sewage  was  applied  intermit- 
tently, 4  hr.  periods  of  dosing  and  resting  giving 
best  results. 

With  this  rale  it  was  necessary  every  two  or 
three  days  to  remove  a  slimy  deposit,  %  in.  thick, 
from  the  surface  of  the  upper  bed,  amounting  to 
about  41  cu.  yd.  for  each  million  gallons  of  un- 
treated sewage  that  was  filtered.  The  conclusion 
reached  by  the  engineers  was  that  the  cost  of 
maintenance  was  too  great,  even  though  the 
effluent  was  good,  a  conclusion  agreeing  with  the 
general  feeling  that  the  sewage  applied  to  filters 
should  first  be  freed  of  the  greater  part  of  the 
suspended  matter. 

The  preparatory  devices  proposed  by  the  con- 
tractor consisted  of  two  moving  screens  fastened 
together,  one  of  80  and  the  other  of  40  meshes 
to  the  linear  inch.  For  test  purposes  such  a 
screen  of  brass  cloth  was  built,  together  with  a 
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box  or  flume  about  3  ft.  deep,  10  ft.  wide  and 
40  ft.  long  filled  with  coke.  The  sewage  was 
passed  onto  the  screen  and  fell  through  to  the 
flume,  the  fine  screen  retaining  quite  a  quantity 
of  coarser  suspended  matter,  a  portion  of  which 
was  discharged  at  one  end  of  the  screen.  The 
suspended  matter  remaining  on  the  screen  was 
removed  by  steam  jets.  The  volume  of  wet 
sludge,  containing  73  per  cent,  of  water,  averaged 
about  yi  cu.  yd.  per  million  gallons  of  sewage 
treated.  The  rate  of  application  of  the  sewage  to 
the  screen  was  limited  only  by  the  quantity  that 
can  be  treated  by  the  coke  strainer  and  the  filter. 
The  total  suspended  matter  removed  by  the  screen 
which  has  been  locally  termed  a  "segregator," 
■was  20  per  cent.,  and  by  the  segregator  and  coke 
strainer  combined  47  per  cent. 

When  the  filter  was  worked  with  the  sewage 
already  treated  by  the  preparatory  devices  just 
discussed,  the  highest  rate  found  advisable  was 
the  same  as  when  the  filter  was  treated  with  raw 
sewage,  i,ooo,ooo  gal.  per  acre  per  day,  but  the 
clogged  material  removed  from  the  sand  surface 
averaged  but  11  cu.  yd.  per  million  gallons  treated. 
The  eflluent  was  practically  of  the  same  quality 
as  obtained  when  the  filter  was  treated  with  raw 
sewage,  the  benefit  of  the  preparatory  devices 
being  found  in  the  reduction  by  about  75  per 
cent,  of  the  clogged  sand  which  must  be  removed. 

Phn  Recommended. — ^The  report  of  the  city 
and  the  consulting  engineers,  made  to  the  Board 
of  Public  Works,  after  comparing  purification  ex- 
periences at  Reading  and  elsewhere,  finally  recom- 
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present  filter  be  dismantled  and  the  framework 
be  used  in  constructing  a  septic  or  settling  tank 
for  preparatory  treatment,  that  the  upper  portion 
of   Fritz's    Island   lying  in   the   Schuylkill   River 


Top   View   of  Segregator,   Looking    down    into 
Well. 


3,500,000  gal.  per  acre  per  day,  with  the  present 
dilute  condition  of  the  sewage  during  wet 
weather. 

Pumping  Plant  and  Screening  Device. — The 
sewage  pumping  plant,  to  which  the  sewers  drain 
by  gravity,  is  located  on  the  bank  of  the  Schuyl- 
kill River  in  the  lower  part  of  the  city.  It  has 
been  used  continuously  since  the  installation  of 
the  original  filter  plant  until  the  operation  of  the 
latter  was  discontinued  on  account  of  the  new 
construction.  The  building  contains  an  engine 
room,  boiler  room,  and  two  wells,  20  ft.  in  diam- 
eter in  which  the  coke  strainers  of  the  former 
purification  system  were  located.  In  one  of  these 
wells  the  new  rotating  screening  device,  called  a 
"segregator"  by  the  contractor,  has  been  installed, 
the  other  well  being  idle  and  reserved  until  such 
time  as  the  quantity  of  sewage  will  make  it  neces- 
sary to  duplicate  the  present  apparatus. 

The  segregator,  which  has  been  patented  by 
the  contractor,  consists  of  a  screen  6  ft.  in  diam- 
eter and  16  ft.  long,  which  revolves  about  a  hori- 
zontal axis.  The  screen  proper  is  of  brass  wire 
cloth,  40  meshes  to  the  linear  inch,  which  is 
fastened  to  a  heavier  "body"  screen  of  ^-in. 
mesh  galvanized  iron  wire  by  being  soldered  at 
intervals  of  about  6  in.  in  each  direction.  The 
revolving  frame  consists  of  three  heavy  cast  iron 
rings,  one  at  each  end  and  one  at  the  center  of 
the  screen,  held  in  position  by  six  V/t-m.  extra 
heavy  pipes,  through  which  bolts  have  been 
passed  and  screwed  up  tight.  These  rings  carry 
iron    strips,    running    the    length    of    the    barrel. 


Piping  and  Valves  ror  Automatic   Device  for  Dosing  Filter   Bed. 


mended  the  following  plan.  i.  The  sewage  should 
first  be  thoroughly  screened,  the  removal  of  the 
fibrous  materials  in  certain  of  the  local  trade 
wastes  being  a  special  reason  for  so  doing. 
2.  The  well-screened  sewage  should  be  further 
treated  by  straining  through  coke  or  by  sedi- 
mentation in  a  septic  tank  to  remove  still  more 
of  the  suspended  matter,  the  septic  tank,  in  pro- 
portion to  the  work  done,  being  much  the  cheaper 
of  these  means.  3.  The  aeration  of  the  sewage 
effected  by  the  double-deck  filter  is  very  import- 
ant, but  for  economical  reasons  should  be  done 
by  means  of  sprinkling  filters,  the  filtering  ma- 
terial being  not  less  than  s  ft.  thick  and  the  par- 
ticles not  smaller  than  J4  in.  4.  There  should 
be  sedimentation  in  shallow  basins,  holding  one 
or  two  hours'  flow  in  order  to  remove  the  scales 
of  deposited  material  which  have  dried  and 
peeled  off  the  coarse  filtering  material. 

This  system  is  expected  to  produce  a  non- 
putrescible  effluent  and  remove  90  per  cent,  or 
more  of  the  bacteria  in  the  original  sewage. 

The   engineers    further   recommended   that   the 


half  a  mile  below  the  old  plant  be  purchased  by 
the  city  as  a  site  for  the  sprinkling  filters,  and 
that  a  contract  be  executed  with  Mr.  Weand  for 
the  construction  and  operation  of  the  purification 
plant. 

In  accordance  with  these  recommendations  the 
contract  with  Mr.  O.  M.  Weand  was  executed, 
which  requires  him  to  provide  eventually  for 
purifying  a  maximum  of  7,000,000  gal.  of  sewage 
per  day,  to  contsruct  a  second  filter  bed  as  soon 
as  the  increase  in  house  connections"  demands  it, 
and  to  operate  the  purification  works  and  pump- 
ing station  for  five  years.  The  contractor  is  to 
be  paid  a  fixed  sum  yearly,  and  at  the  expiration 
of  the  contract  the  new  works  constructed  and 
the  improvements  made  revert  to  the  city. 

Accordingly  the  pumping  plant  in  the  city  and 
the  old  filter  were  turned  over  to  the  contractor, 
and  the  new  works  commenced.  The  quantity  of 
sewage  to  be  treated  at  present  requires  the  con- 
struction of  only  one  bed,  with  an  area  of  one 
acre,  it  being  estimated  that  this  will  produce  a 
non-putrescible  effluent  with  a  maximum  rate  of 


which  divide  the  circumference  into  eight  seg- 
ments, and  carry  bolts  for  attaching  the  re- 
movable strips  holding  the  40-mesh  screen  in 
place.  The  latter  is  made  in  these  small  segments 
so  as  to  be  easily  removable  to  facilitate  repairs, 
while  the  heavy  body  screen  is  in  three  pieces 
and  attached  permanently  to  the  revolving  frame. 
The  latter  revolves  on  the  three  heavy  rings, 
which  bear  on  six  12-in.  cast  iron  wheels,  two 
being  attached  to  each  of  the  three  stationary 
rings,  constituting  the  stationary  frame  of  the 
segregator,  and  concentric  with  the  heavy  rings 
of  the  revolving  element.  The  wheels  on  each 
ring  are  placed  a  short  distance  •  on  either  side 
of  the  lowest  point  of  the  screen,  and  a  third 
12-in.  wheel  at  the  top  of  each  ring  serves  merely 
as  a  guide.  The  heavy  rings  of  the  stationary 
frame  are  held  in  position  by  three  i}4-in.  extra 
heavy  pipe,  with  bolts  through  them,  as  described 
for  the  revolving  frame. 

Attached  to  the  outer  rings  on  each  side  of  the 
top  of  the  screen  are  hangers  carrying  two  3-in. 
pipes,  to  each  of  which  15  cleaning  jets  are  at- 
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tached,  for  directing  water,  steam  or  air  against 
the  outside  of  the  screen.  The  jets  are  on  lo-in. 
centers,  and  the  two  header  pipes  are  made  to 
travel  12  in.  laterally,  so  that  the  travel  of  each 
jet  overlaps  i  in.  on  the  travel  of  each  of  its 
two  neighbors,  assuring  the  thorough  cleaning  of 
every  part  of  the  screen.  The  header  pipes  are 
connected  to  the  stationary  pipe  by  flexible  press- 
ure hose.  The  cleaning  jets  are  3-32  ia  in  diam- 
eter and  can  be  operated  under  any  perssure  up 
to  300  lb.  per  square  inch,  though  it  is  expected 
that  20  lb.  will  be  sufficient  to  wash  the  sludge 
from  the  inside  of  the  screen.  Valves  are  pro- 
\-ided  to  supply  the  jets  with  water,  steam  or 
air,  or  all  three  or  any  two  of  these  together. 
The  condenser  water  will  generally  be  used,  the 
heat  helping  to  remove  the  sludge  on  the  screen. 
The  segregator  makes  3  r.p.m.,  the  power  being 
transmitted  by  a  link  belt  from  a  25^-h.-p.  engine. 
The  sewage  enters  the  revolving  screen  at  one 
end  through  a  24-in.  main,  the  center  of  which 
is  in  the  axis  of  the  screen.  A  circular  bafile 
plate  8  in.  beyond  the  end  of  the  pipe  breaks  the 
flow  and  spreads  it  to  the  circumference  of  the 
screen.  The  cleaning  jets  operating  under  press- 
ure will  loosen  the  sludge,  which  otherwise  would 
clog  the  fine  mesh,  and  thus  a  clean  screening 
surface  is  always  offered  to  the  raw  sewage.  The 
sludge,  gradually  working  to  the  open  end  of  the 
screen  opposite  the  sewage  inlet,  will  be  caught 
by  a  bucket  conveyor  and  raised  to  the  floor  of 
the  station,  where  a  spiral  conveyor  will  carry  it 


of  the  former  filter  and  utilizes  part  of  the  iron 
framework  of  the  latter.  Its  elevation  is  such 
that  the  flow  through  the  succeeding  stages  is 
entirely  by  gravity,  even  to  thi;  final  discharge  of 
the  purified  eflluent  into  the  river.  The  tank  is 
not  covered,  measures  51  ft.  8  in.  by  253  ft.  inside 
and  is  17.35  ft-  deep.  The  sewage  will  normally 
stand  1  ft,  below  the  top  of  the  wall,  and  at  that 
stage  the  tank  will  have  a  capacity  of  about 
1,600,000  gal.,  giving  an  average  period  in  the 
septic  tank  for  a  3,000,000  gal.  per  day  flow  of 
about  12^  hr.  and  for  a  7,000,000  gal.  per  day 
flow  of  about  $1/2  hr. 
The  tank   is  of  reinforced  concrete,  the   rein- 


P^ 


spikes  driven  into  wooden  plugs  set  in  the  con- 
crete. A  2-in.  scum  board,  with  its  bottom  i  ft. 
below  the  crest  of  the  weir,  is  mounted  5  in.  in 
front  of  the  latter. 

An  overflow  weir  32  ft.  3  in,  long,  with  its 
crest  0.7  ft.  below  the  top  of  the  wall,  has  been 
built  in  one  of  the  side  walls  near  the  discharge 
end  of  the  tank,  and  is  fitted  with  a  scum,  board. 
An  apron  projects  10  in.  so  as  to  throw  the  over- 
flow away  from  the  wall.  Four  baffle  walls  4  ft. 
high,  being  part  of  the  old  filter  structure,  extend 
across  the  width  of  the  tank,  dividing  it  into  five 
equal  bays. 

The  side  walls  of  the  tank  are  9  in.  thick  at  the 
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Septic  Tank  under  Construction 

to  a  hopper,  to  be  discharged  into  bags.  These 
bags  will  be  placed  in  a  Shaum  &  Uhinger  cen- 
trifugal wringer,  with  a  42-in.  basket,  making 
800  r.p.m.,  and  the  liquid  forced  out  of  the  sludge. 
The  latter  will  then  be  sold  for  fertilizer  or 
mixed  with  coal  for  use  as  fuel,  tests  showing 
that  it  burns  well. 

The  steam  plant  contains  three  6o-h.-p.  Orr  & 
Sembower  boilers,  two  combined  circulating  and 
air  pumps  for  the  condenser,  and  two  du- 
plex compound-condensing  plunger-pattern  Snow 
pumps  of  5,000,000  gal.  capacity  each. 

From  the  pumping  station  the  sewage,  after 
passing  through  the  segregator,  is  forced  through 
6,600  ft.  of  pipe  to  the  septic  tank  located  on  the 
other  side  of  the  Schuylkill  River  at  Millmont. 
The  first  250  ft.  is  of  36-in.  cast  iron  pipe,  the 
next  450  ft.  under  the  river  of  30-in.  pipe,  and 
the  remainder  of  20Hin.  pipe. 

Septic  Tank. — ^The  septic  tank  occupies  the  site 


,  Showing  Tie  Rods  Exposed. 

forcing  consisting  of  round  rods,  and  the  con- 
crete of  a  1 :2  •.\  mixture,  using  Lehigh  Portland 
cement,  and  slag,  with  a  maximum  size  of  yVi 
in.  The  sewage  enters  the  tank  at  one  end 
through  a  14-in.  riveted  steel  header  about  '45^4 
ft.  long,  supported  by  two  concrete  columns,  and 
the  20-in.  vertical  pipe,  through  which  the  sewage 
comes  through  the  floor  of  the  tank  and  enters 
the  header.  Twelve  5-in.  holes  45  deg.  below  the 
horizontal  are  cut  into  the  header,  spaced  3^  ft. 
on  centers.  The  header  is  11  ft.  above  the  floor 
and  about  6  1-3  ft.  below  the  top  of  the  wall. 

The  outflow  is  over  a  timber  weir  and  into  a 
trough  at  the  end  of  the  tank  opposite  the  inlet 
header,  the  crest  of  the  weir  being  1.15  ft.  below 
the  top  of  the  wall.  The  weir  and  trough  run 
the  width  of  the  tank  and  are  supported  by  timber 
posts  and  by  the  24-in,  vertical  effluent  pipe,  which 
is  bolted  to  the  bottom  of  the  trough.  The  latter, 
which  is  2  ft.  deep,  is  anchored  to  the  walls  by 


top  and  18  in.  at  the  bottom  and  are  supported 
by  reinforced  buttresses  24  in.  wide,  spaced  12 
ft.  9  in,  on  centers.  In  addition  to  being  sup- 
ported by  these  buttresses  the  side  walls  are  tied 
together  in  the  planes  of  the  buttresses  by  two 
sets  of  rolmd  steel  tie  rods  anchored  in  the  but- 
tresses and  enclosed  in  concrete,  one  set  being 
placed  in  a  concrete  "beam"  12  in.  deep,  and  14  in. 
wide  on  the  floor  of  the  tank,  and  the  other  set 
in  a  "beam"  of  the  same  section,  with  its  center 
10^2  ft.  above  the  lower  One.  The  portion  of  the 
side  walls  below  the  upper  "beams"  and  V/i  ft. 
above  them  has  horizontal  reinforcement,  the  wall 
acting  as  a  girder,  with  the  buttresses  as  supports. 
The  portion  above  the  "beams"  has  vertical  as 
well  as  horizontal  reinforcement  and  is  figured  as 
a  cantilever,  the  stress  being  carried  to  the  lower 
part  of  the  wall  rather  than  to  the  buttresses  di- 
rectly. Each  buttress  encloses  one  of  the  cast 
iron  columns  of  the  framework  of  the  old  filter, 
and  two  similar  columns  and  one  concrete  column 
support  each  of  the  upper  "beams"  at  the  quarter 
points  of  the  width  of  the  tank.  The  buttresses 
are  4  ft.  2  in.  long  from  -the  inside  of  the  walls. 

The  end  walls  are  30  in.  thick  at  the  bottom  and 
9  in.  at  the  top  and,  not  having  any  tie  rods 
running  between  them,  are  supported  by  ver- 
tical reinforcing  rods,  which  carry  the  stress  as . 
a  cantilever  to  a  reinforced  toe  extending  13  ft. 
inside  the  tank. 

The  horizontal  steel  in  the  end  walls  varies 
from  5^  to  I  in.  in  diameter  and  is  placed  12  in. 
on  centers,  while  the  vertical  rods  are  ^^,  %  and 
Yz  in.  in  diameter,  spaced  3  in.  at  tjie  bottom,  not 
all  of  the  rods  running  to  the  top  of  the  wall. 
The  rods  in  the  toe  are  ^  in.  on  3-in.  centers 
and  are  anchored  at  the  outer  ends  to  6-in.  loj^- 
Ib.  channels. 

The  horizontal  rods  in  the  side  walls  are  ^and 
I  in.,  with  spacing  varying  with  the  height  and 
diameter  of  the  rods,  from  S  to  73-16  in.  The 
vertical  rods  are  J/a  in.  on  6-in  centers.  In  the 
upper,  or  cantilever,  portion  of  the  side  walls  are 
horizontal  rods  %  in.  diameter,  spaced  12  in. 

There  are  four  i^-in.  rods  in  each  buttress. 
In  the  lower  tie  "beam"  there  are  four  i^^-in. 
rods,  and  two  ^-in.  rods,  anchored  at  both  ends 
in  the  buttresses  to  6-in.  lo^-lb.  channels.  In 
the  top  "beam"  there  are  four  i-in.  rods  and  two 
^-in.  rods,  anchored  as  in  the  lower  "beam." 


October  5,  1907. 

The  concrete  was  hand  mixed  and  placed  very 
wet  in  watertight  forms.  No  water-proofing  was 
applied,  to  insure  water  tightness.  After  the 
walls  had  been  built,  scaffolding  was  erected  in- 
side the  tank  for  mixing  the  concrete  for  the 
"beams,"  and  the  materials  delivered  to  it  over 
runways  extending  along  the  top  of  tl^e  wall.  A 
by-pass  will  be  built  around  the  tank  so  that  the 
sewage  can  be  diverted  to  the  filters  when  the 
tank  is  being  cleaned. 

The  effluent  from  the  septic  tank  will  flow 
under  pressure,  due  to  the  elevation  at  which  the 
tank  is  built,  to  the  filter  beds,  about  2,500  ft. 
beyond.  The  pipe  will  be  laid  under  an  inde- 
pendent contract  and  will  pass  under  a  small 
creek  and   the   smaller  branoh  of  the   Schuylkill 
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Sprinkling  Nozzle  for  Filter. 

River,  the  filter   beds  being  on  an   island.     The 
pipe  will  be  30  in.  in  diameter,  built  of  concrete. 

Filter  Plant.— The  site  of  the  filter  plant  is  a 
30-acre  tract  on  Fritz's  Island,  which  slopes  down- 
ward, looking  up  the  river  and  to  both  sides,  so 
that  the  eflluent  can  readily  be  discharged  into 
both  branches  of  the  stream.  The  situation  is 
almost  ideal  for  a  filter  plant,  the  more  so  be- 
cause it  lies  considerably  below  the  septic  tank 
site.  The  highest  part  of  the  area  is  12  ft.  below 
the  weir  level  and  17  ft.  above  the  river  at  normal 
low  water  and  slopes  gently  toward  both  branches. 
The  filter  floor  is  8  ft.  lower,  the  excavation  on 
the  area  covered  being  from  nothing  to  5  ft. 
The  ground  has  been  laid  out  for  eight  beds  of 
one  acre  each,  four  on  either  side  of  the  30-in. 
main  from  the  septic  tank.  Each  bed  will  have  a 
separate  dosing  apparatus  and  a  final  settling 
basin,  the  latter  being  placed  on  the  lower  side, 
away  from  the  filter  influent  main,  so  as  to  be 
filled  by  gravity  from  the  bed.  The  settling  basin 
in  turn  will  discharge  by  gravity  into  the  river. 
At  the  present  time  only  one  bed  has  been  built, 
and  it  is  so  far  completed  that  it  can  at  any  time 
be  put  in  operation  in  a  few  hours.  The  work 
now  waits  on  the  completion  of  the  pipe  from 
the  septic  tank. 

The  filters  are  of  the  sprinkling  type,  the  noz- 
zles operating  under  a  head  varying  from  7  to  2 
ft.,  so  as  to  distribute  the  sewage  uniformly  over 
the  area  served  by  each  nozzle.  The  circumfer- 
ence of  the  spray  is  at  its  maximum  under  the 
highest  head  and  gradually  diminishes  to  about  3 
ft.  circumference.  When  the  head  drops  to  2  ft. 
the  flow  ceases  and  the  bed  rests  from  2  to  4  min., 
after  which  sprinkling  again  commences  under  a 
head  of  7  ft.  The  filtering  material  is  a  6-ft. 
bed  of  blast  furnace  slag,  varying  in  nominal 
size  from  ij^  to  4  in.  The  bed  as  it  now  stands 
is  5  ft.  thick. 

Dosing  Apparatus. — The  dosing  apparatus, 
which  automatically  controls  the  flow  of  sewage 
to  the  nozzles,  is  located  between  the  main  from 
the  septic  tank  and  the  filter  bed  midway  of  the 
side  of  the  latter.  It  consists  of  an  elevated 
wooden  tank  19  ft.  in  diameter  divided  by  in- 
terior walls  into  three  compartments  of  unequal 
size,  the  flow  into  and  out  of  which  is  controlled 
by  three  butterfly  valves  operated  by  floats.  The 
largest   compartment   is   called    the   dosing   com- 
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partment,  the  next  in  size  the  storage  compart- 
ment and  the  smallest  the  overflow  compartment. 
A  30-in.  riveted  steel  pipe  connects  with  each 
compartment  through  the  bottom  of  the  tank.  The 
sewage  coming  from  the  main  from  the  septic 
tank  flows  through  a  30-in.  pipe  at  right  angles 
to  the  former  and  then  into  another  30-in.  pipe 
parallel  to  the  side  of  the  filter  bed.  This  pipe 
terminates  in  the  storage  compartment,  which  is 
always  open  to  the  flow  from  the  septic  tank. 
Two  butterfly  valves  are  placed  between  the  pipe 
leading  to  the  storage  compartment  and  a  parallel 
one  to  the  dosing  compartment.  A  third  butterfly 
valve  is  interposed  between  this  latter  line  and 
the  main  distributor  to  the  filter,  the  latter  being 
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head  on  the  nozzles  is  2  ft.,  when  valve  C  closes 
and  A  is  opened,  restoring  the  starting  condi- 
tion. A  weir  is  provided  between  the  dosing  and 
overflow  compartments  to  allow  a  discharge  in 
case  the  sewage  rises  over  7  ft.  above  the  noz- 
zles. The  cycle  of  operations  described  will  take 
from  7  to  8  min.,  the  interval  of  rest  being  from 
'  2  to  4  min.  of  this  period.  A  patent  on  the  ap- 
paratus has  been  applied  for  by  the  contractor, 
Mr.  O.  M.  Weand. 

Fitter. — The  filter  bed  is  rectangular  and  covers 
exactly  one  acre.  The  main  distributor,  consisting 
of  a  30-in.  glazed  tile  pipe,  runs  46  ft  each  side 
of  the  dosing  apparatus  and  connects  at  one  end 
with  a  30-in.  glazed  tile  pipe  and  at  the  other 
with  a  reinforced'  concrete  pipe  28  in.  square, 
both  of  which  run  to  the  center  line  of  the  bed. 
Here  they  connect  with  a  24-in.  vitrified  tile  pipe 
header,  which  runs  the  full  length  of  the  bed  and 
has  in  it  four  valves,  one  on  each  side  of  the 
two  influent  main  connections,  so  that  each  valve 
can  cut  off  one-fourfh  of  the  bed  wJien  it  is  de- 
sired to  give  it  a  rest.  From  this  header,  every 
137  ft.,  the  8-in.  vitirified  tile  lateral  distributors 
are  taken  off,  extending  at  right  angles  to  the 
header.  The  4-in.  cast  iron  pipe  risers  which 
carry  the  sprinkling  nozzles  are  set  vertically  in 
tees  at  intervals  of  14  ft.  2  in.  in  the  laterals,  the 
risers  on  adjacent  laterals  being  staggered.  The 
tops  of  the  risers  are  5  ft.  above  the  axes  of  the 
laterals  and  about  i  ft.  above  the  persent  top  of 
the  slag. 
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likewise  connected  to  the  overflow  compartment 
by  a  short  length  of  pipe.  Cast  iron  riser  pipes, 
containing  the  floats  which  operate  the  valves, 
are  connected  by  8-in.  nipples  to  the  30-in.  pipe 
leading  to  the  dosing  tank.  All  of  the  piping  is 
of  3-16  in.  riveted  steel,  except  the  float  pipes. 
The  valves  are  20  in.  in  diameter. 

The  operation  of  the  apparatus  is  as  follows, 
the  valves  being  described  by  the  letters  on  the 
accompanying  diagram :  Starting  at  a  time  when 
there  is  no  flow  from '  the  nozzles,  valve  A  is 
open  and  B  and  C  are  closed.  The  sewage  is  then 
filling  both  the  dosing  and  storage  compartments, 
the  level  being  the  same  in  both,  since  they  are 
connected  through  valve  A.  As  the  water  rises 
valve  B  gradually  opens,  and  when  the  com- 
partments are  full,  equal  to  a  head  of  7  ft.  on 
the  nozzles,  B  is  wide  open,  A  closes  and  C  opens, 
allowing  the  compartments  to  drain  onto  the  beds 
and  also  the  sewage  to  flow  through  valve  B 
directly  from  the  septic  tank.  When  the  head 
on  the  nozzles  has  dropped  to  354  ft.  valve  B 
closes,  shutting  off  all  connection  between  the 
septic  tank  and  the  nozzles  and  allowing  the 
storage  compartment  to  refill.  The  discharge 
from  the  dosing  compartment  continues  until  the 


The  main  and  lateral  distributors  and  the  header 
are  built  on  concrete  foundations,  which  for  the 
8-in.  laterals  are  carried  half  way  around  the  pipe 
on  each  side.  All  the  joints  are  made  with  cement 
mortar.  The  laterals  are  joined  to  the  header  by 
cutting  a  hole  through  the  latter,  inserting  the 
lateral  and  building  around  the  connection  a  con- 
crete ring  about  4  in.  thick,  reinforced  on  each 
side  of  the  smaller  pipe  with  a  f^rin.  rod  passing 
around  the  header  pipe.  About  half  of  the  cast 
iron  riser  pipes  are  set  in  the  vitrified  tile  laterals 
with  cedent  mortar  and  the  other  half  with  Potf- 
site,  and  a  pier  of  concrete  is  carried  up  around 
each  joint  to  a  point  10  in.  above  the  top  of  the 
lateral.  A  heavy  concrete  bulkhead  at  each  end 
of  the  header  takes  up  the  thrust  and  relieves  the 
cement  joints  of  strain. 

The  sprinkling  nozzles  are  of  the  stationary 
type,  a  modification  of  those  adopted  for  the  Co- 
lumbus purification  plant,  and  consist  of  an  in- 
verted frustum  of  a  cone,  carried  by  a  rod  pass- 
ing through  and  in  the  center  of  a  15-16  nozzle 
orifice.  The  cone  slopes  45  deg.,  is"  \%  in.  in 
diameter  across  the  top  and  is  carried  by  a  5-16- 
in.  rod,  the  junction  of  the  rod  and  cone  being 
3-16  in.  above  the  plane  of  the  orifice.    The  cone, 
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rod  anU  orifice  are  of  brass  and  are  set  in  a  cast 
iron  plate,  which  is  bolted  to  the  top  of  the  riser 
with  the  aid  of  lugs  cast  onto  the  latter.  A 
gasket  insures  a  tight  joint.  This  nozzle  was 
adopted  by  Mr.  Weand  after  numerous  experi- 
ments. 

The  ei&uent  drainage  system  is  built  on  the 
floor  of  the  filter,  which  consists  of  4  in.  of  i  :3 :6 
slag  coacrete  made  with  Lehigh  Portland  cement. 
The  floor  slopes  1  ft  from  the  two  sides  parallel 
with  the  distributing  header  to  the  center  of  the 
bed,  and  on  it  at  right  angles  to  the  header  were 
laid  standard  bell  end  6-in.  vitrified  tile  pipe  split 
in  halves  longitudinally  and  placed  with  the  con- 
vex sides  up  on  10-in.  centers.  A  thin  cement 
mortar  was  used  tu  bed  them  well  on  the  floor. 
The  joints  between  the  half  pipe  were  laid  open, 
so  as  to  allow  ready  access  for  the  effluent,  and 
the  pipe  was  covered  with  5  and  6  in.  pieces  of 
slag,  hand  placed. 

The  half  pipe  drams  to  a  longitudinal  concrete 
trough  parallel  to  and  immediately  to  one  side 
of  the  distributing  header.  The  trough  is  2  ft. 
wide,  4  in.  deep  at  the  ends  and  12  in.  deep  at 
the  center  of  the  bed,  so  as  to  get  a  good  slope 
for  drainage.  It  is  covered  with  concrete  slabs 
36  in.  wide  and  4  in.  thick,  supported  above  the 
half  pipe  on  concrete  sills.  The  main  effluent 
drain  connects  at  right  angles  with  the  trough  at 
the  center  of  the  bed  and  runs  beneath  the  filter 
floor  to  the  final  sedimentation  basin.  It  is  a  jo- 
in, pipe,  made  of  moulded  segmental  concrete 
blocks  put  together  in  place  in  the  field  with 
cement  mortar. 

The  bed  lies  partly  above  and  partly  below  the 
original  ground  level,  and  the  sides  in  the  exca- 
vation are  built  of  rough  stones  plastered  with 
concrete  and  cement  mortar.  Above  ground  the 
walls  are  vertical  and  of  dry  rubble  for  about  18 
in.  above  the  half  pipe,  and  for  the  remainder  of 
the  distance  to  the  top  of  the  bed  of  large 
chunks  of  slag,  having  a  batter  of  about  2  on  3. 

The  slag  for  the  filter  was  obtained  from  an 
old  blast  furnace  dump  in  Reading  and  was  hauled 
to  the  site  of  the  septic  tank  in  bottom  dump 
cars  on  the  Philadelphia  &  Reading  Ry.  From 
this  point  wagons  hauled  it  to  the  beds,  where  a 
dumping  platform  with  inclined  runways  at  each 
end  was  built  at  the  level  of  the  tops  of  side 
dump  cars  running  on  a  track  of  30-in.  gauge. 
This  track  was  shifted  to  different  parts  of  the 
bed,  a  turntable  being  installed  when  needed. 
Three  spurs  were  built  at  the  dumping  platform 
so  that  three  cars  could  be  loaded  at  once.  On 
account  of  the  large  quantity  of  slag  required 
a  convenient  dumping  arrangement  was  built  for 
the  railroad  to  discharge  the  slag  at  the  septic 
tank.  The  track  was  carried  across  on  concrete 
piers,  between  which  was  an  inclined  timber 
apron  that  threw  the  slag  out  upon  a  loading  plat- 
form, built  at  the  height  of  the  bottom  dump 
contractors'  wagons,  which  carried  the  material, 
to  the  filter. 

The  slag  was  broken  to  size  by  hand  and 
screened  with  forks. 

Fmal  SedimfHtation. — ^The  final  sedimentation 
basin,  built  in  excavation,  measures  100  ft.  by  95 
ft.  9  in.  inside  the  slopes,  which  are  i  to  i.  Its 
depth  is  4  ft  at  the  end  nearest  the  filter  a;id  5  ft. 
at  the  end  toward  the  river.  Since  the  object  of 
the  basin  is  to  allow  the  sedimentation  of  the 
coarse  flakes  of  dried  material  that  have  peeled 
off  the  slag  of  the  fiher  bed,  it  is  made  quite  small, 
the  capadty  being  about  340,uuo  gal.,  sufficient 
for  about  2%  hr.  flow  at  the  maximum  capacity 
of  the  bed  of  3,500,000  gal.  per  24  hr. 

The  basin  is  built  of  a  layer  of  brick  and  cobble 
(tones  laid  on  the  gravel  and  loam  bed  uncovered 
bjr  the  excavation  and  is  plastered  with  cement 
mortar  to  make  it  tight.  The  effluent  from  the 
filter  enters  the  basin  through  four  ports,  or  open- 
ings with  straight  vertical  sides,  from  a  30-in. 
concrete  block  pipe.    It  leaves  the  basin  over  a 


concrete  weir  extending  the  entire  width  of  the 
side  nearest  the  river  and  is  then  discharged  into 
the  stream.  A  30-in.  pipe  by-pass,  also  of  con- 
crete blocks,  allows  the  effluent  to  be  discharged 
directly  from  the  filter  bed  to  the  river. 

The  plant  is  being  built  by  Mr.  O.  M.  Weand. 
of  Reading,  under  the  direction  of  Mr.  Elmer  H. 
Beard,  city  engineer,  and  Messrs.  Hcring  &  Fuller, 
of  New  York,  consulting  engineers.  Mr.  A.  L. 
Dabney  is  the  representative  on  the  work  of  the 
consulting  engineers. 


Electric  Motors  for  Cement  Mills. 

liy  K.  B.  Williamson. 


For  driving  the  various  machines  used  through- 
out a  cement  mill,  electric  motors  are  now  al- 
most universally  employed,  especially  in  the  more 
modem  mills,  such  as  those  for  which  Allis- 
Chalmers  Co.,  of  Milwaukee,  has  built  and  in- 
stalled the  complete  equipment,  the  electric  drive 
having   here   the   same   advantages   of   flexibility 


short-circuited  secondary,  a  type  that  necessar- 
ily operates  at  constant  speed.  For  variable  speed 
work  the  induction  motors  are  provided  with  a 
wound  rotor,  connected,  through  collector  rings 
and  brushes,  to  an  external  resistance.  By  this 
means  the  speed  can  be  varied  at  the  expense 
of  lower  efficiency.  However,  collector  rings  and 
brushes  are  undesirable  features  when  exposed 
to  cement  dust,  and  these  motors  are  used  as 
little  as  possible;  they  are  installed  occasion- 
ally for  operating  rotary  kilns  where  a  varia- 
tion in  speed  is  sometimes  desirable,  and  also 
for  electric  hoists;  but  for  practically  all  other 
classes  of  work  constant  speed  squirrel-cage  mo- 
tors are  preferred. 

Probably  the  most  severe  service  is  that  de- 
manded of  motors  for  running  ball  and  tube 
mills.  These  mills  are  used  for  grinding  the  raw 
material  before  calcining,  and  also  the  clinker 
from  the  rotary  kilns.  For  driving  the  ordinary 
size  ball  mill  a  so-h.-p.  motor  is  required,  while 
for  a  5x22-ft.  tube  mill  a  75-h.-p.  motor  is  usually 
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and  economy  that  have  been  demonstrated  in  so 
many  other  lines  of  work.  The  elimination  of 
belting  and  countershafting  is  specially  desirable 
in  a  cement  mill,  where  the  gritty  dust  makes 
the  maintenace  of  belts  and  bearings   expensive. 

In  some  mills,  particularly  those  located  in  the 
West,  power  is  purchased  from  transmission 
companies,  but  usually  each  mill  is  provided  with 
a  steam  plant  of  its  own.  In  either  case  the  al- 
ternating current  system  is  almost  invariably  used 
in  modern  installations  and  it  may  he  either  60 
or  25  cycles,  two  or  three  phase.  Although  direct 
current  has  been  used  in  a  few  cases,  the  present 
practice  is  to  use  alternating-current  motors  al- 
most exclusively  for  this  class  of  work.  The 
polyphase  induction  motor  has  many  advantages, 
not  the  least  of  which  is  the  absence  of  com- 
mutator and  brushes.  The  cost  of  maintenance  is 
less  than  for  direct-current  machines,  and  in  the 
dusty  atmosphere  of  a  cement  mill,  the  simple 
"squirrel  cage"  rotor  of  an  induction  is  much  less 
liable  to  give  trouble  than  the  wound  armature 
of  a  direct-current  machine. 

In  these  mills  the  motors  are  used  for  operat- 
ing rock  crushers,  ball  mills,  tube  mills,  rotary 
kilns,  hoists,  conveyors,  pumps ;  in  fact,  for  all 
the  machines  used  throughout  a  modern  cement 
plant  In  most  instances  the  motors  are  run  at 
or  near  full  load  continuously,  and  the  service 
as  a  whole  is  specially  severe.  In  nearly  all 
cases    they    are   of    the    squirrel-cage    type    with 


installed;  a  5V2X22-ft.  tube  mill  requires  about  95 
h.-p.  and  a  6x22-ft.,  115  h.  p.;  the  5x22-ft.  mill 
is  the  size  generally  used. 

Ball  and  tube  mills,  especially  the  latter,  are 
difficult  to  start  The  material  clings  to  the  sides 
of  the  mill,  particularly  in  the  tube  mill,  where 
pebbles  are  used  to  effect  the  grinding,  and  at 
starting  the  whole  mass  has  to  be  swung  up  un- 
til the  first  half  revolution  has  been  made.  This 
demands  heavy  starting  torque,  usually  amount- 
ing to  one  and  a  half  to  two  times  full-load 
torque.  It  is  desirable,  therefore,  to  use  for  these 
mills  a  motor  having  starting  torque  higher  than 
for  ordinary  service;  if  this  is  not  done,  the 
motor  will  take  an  excessive  current  at  start- 
ing, or,  if  the  voltage  drops  to  any  great  ex- 
lent,  the  motor  may  even  fail  to  start  the  mill 
at  all.  Motors  for  this  service  must  be  of  lib- 
eral size  to  give  the  requisite  starting  torque 
and  also  operate  continuously  at  full  load  in 
a  dusty  atmosphere,  without  undue  rise  in  tem- 
perature. It  must  be  remembered  that  in  ce- 
ment mills  the  fine  dust  gets  into  the  ventilat- 
ing passages  in  the  motor,  and  they  may  in  time 
become  clogged  up,  thus  materially  increasing 
the  temperature  rise. 

The  starting  apparatus  used  with  these  motors 
must  also  be  of  liberal  design  in  order  to  carry 
heavy  starting  currents.  Sometimes  the  mills 
are  started  by  throwing  the  current  off  and  on, 
giving    them    two    or    three    swings    until    they 
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finally  turn  over.  This  is  especially  hard  on  the 
stator  and  should  not  be  necessary  if  the  motor 
hjs  ample  starting  torque.  All  starters  h^ve  oil 
unmersed  switches  for  changing  the  connections 
from  "starting"  to  "running,"  and  transformers 
are  provided  so  that  a  reduced  voltage  can  be 
applied  to  the  motor  at  starting,  thus  reducing 
the  current  taken  from  the  line.  For  this  severe 
starting  service  where  the  motors  are  frequently 
operated  by  an  unskilled  class  of  help,  the  start- 
ers can  be  fitted  with  a  device  that  prevents  the 
handle  from  being  left  on  a  starting  position;  if 
left  on  a  starting  position  it  at  once  returns  to 
the  off  position,  thereby  preventing  a  burn-out 
of  the  starter. 

Motors  for  operating  these  mills  are  usually 
belted  and  run  at  moderate  or  slow  speed.  On 
60  cycles,  so-h.-p.  motors  running  at  approxi- 
mately 850  r.p.m.  full  load  have  been  used  for 
ball  mills,  but  a  slower  speed  motor  is  more  de- 
sirable and  670  r.p.m.  machines  are  now  recom- 
mended. On  25  cycles,  four-pole  motors  run- 
ning at  approximately  700  r.p.m,  full  load  are 
used. 

For  5x22-ft.  tube  mills  a  7S-h.-p.  motor  run- 
ning at  670  r.p.m.  full  load  on  60  cycles  is  suit- 
able, while  on  25  cycles  speeds  of  700  or  470 
r.p.m.  are  available,  the  latter  being  preferred. 
Motors  are  belted  directly  to  the  main  driving 
shaft  on  the  mill  from  which  the  latter  is  driven 
through  spur  gearings. 

As  regards  voltage  and  frequency,  the  majority 
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of  cement  mills  are  operated  on  440  or  550  volts 
and  frequencies  of  60  or  25  cycles.  Although 
there  are  instances  where  2,200-volt  motors  have 
been  used,  the  lower  voltages  are  preferable  on 
account  of  the  greater  security  of  the  insulation  on 
the  motors  and  greater  safety  in  working  around 
them.  There  does  not  appear  to  be  any  settled 
practice  as  regards  frequency,  either  60  or  25 
cycles  giving  satisfactory  results ;  in  "'any  cases 
the  frequency  is  fixed  by  that  of  the  transmis- 
sion system  from  which  power  is  obtained  and 
most  plants  supplied  from  such  .systems  are  oper- 
ated at  50  or  60  cycles. 

As  regards  mechanical  features,  it  is  import- 
ant that  the  bearing  sleeves  be  arranged  so  that 
they  can  be  readily  removed  and  relined.  All 
bearings  are  made  as  dust  proof  as  possible  by 
means  of  felt  dust  guards,  and  journals  are  of 
liberal  dimensions. 


K  Nkw  Use  for  Motor  Boats  has  been  found 
by  the  Austrian  -:War  Offioe.  which  is  experi- 
menting with  them  as  substitutes  for  the  iron 
pontoons  used  in  constructing  military  bridges. 
Experience  has  shown  that  in  building  pontoon 
bridges  much  time  is  often  lost  because  the  pon- 
toons break  loose  and  must  be  towed  back  to 
position.  With  motor  boats  much  time  can  be 
saved.  These  boats  can  be  carried  on  wagons 
fitted  with  an  inclined  plane  and  a  windlass  so 
that  the  teats  can  b^  easily  launched  and  taken 
out  of  the   water. 


The'Bureau  of  Filtration  of  the  city  of  Phila- 
delphia started  under  Major  Cassius  E.  Gillette 
a  broad  series  of  waste-water  investigations, 
which,  during  the  past  20  months  that  the  work 
has  been  in  progress,  have  produced  a  number 
of  exceedingly  valuable  results.  The  investiga- 
tions were  undertaken  chiefly  to  determine  the 
following  conditions:  First,  to  measure  the 
amount  of  water  delivered  by  each  pump  in  the 
large  stations  in  order  to  find  whether  the  pumps 
were  being  operated  economically;  second,  to  as- 
certain whether  the  reservoirs  were  leaking;  and 
third,  to  determine  just  what  becomes  of  the 
water  after  it  leaves  the  reservoirs. 

Some  work  has  been  done  along  all  of  these 
lines.  The  investigations  of  the  condition  of  the 
various  pumps  in  the  large  stations  were  specially 
far-reaching,  and  showed  that  by  making  com- 
paratively slight  repairs  the  capacity  of  the  pumps 
could  be  increased  materially.  The  leakage  from 
the  reservoirs  was  found  to  be  a  very  small  per- 
centage of  the  total  quantity  of  water  pumped. 
An   imperative   necessity   for   detailed   waste   in- 
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vestigation  in  West  Philadelphia  and  a  lack  of 
time  prevented  any  of  the  extensive  tests  neces- 
sary to  trace  the  entire  output  of  water  after  it 
leaves  the  pumping  stations.  Although  the  in- 
vestigations have  been  only  well  started  it  has 
been  decided  to  discontinue  them  for  the  present, 
for  reasons  entirely  foreign  to  the  work  itself. 

The  measurements  of  water  were  made  ■ 
throughout  the  investigations  with  pitometers. 
During  the  first  year  the  work  was  done  by  repre- 
sentatives of  the  Pitometer  Co.,  but  since  Jan- 
uary I,  last,  it  has  been  under  the  supervision  of 
the  Bureau  of  Filtration,  although  conducted  by 
experts  formerly  connected  with  the  Pitometer 
Co.  The  photographic  records  of  flow  made  by 
the  pitometers  and  the  analyses  of  these  records 
furnish  a  great  volume  of  interesting  data,  but 
an  attempt  will  be  made  here  to  merely  outline 
the  results  that  have  been  secured. 

Pump  Tests. — ^The  various  pumps  in  all  the 
large  stations  were  tested  to  determine  the  rela- 
tion between  the  amount  of  water  actually 
pumped  and  the  amount  indicated  by  the  pump 
registers,  or,  in  other  words,  the  percentage  of 
slip.  The  actual  quantity  of  water  pumped  by 
each  unit  was  determined  by  measuring  the  flow 
through  the  discharge  pipe  of  the  unit  with  a 
pitometer,  the  duration  of  the  tests  ranging  from 
14  hr.  to  24  Jir.  In  most  of  the  original  tests, 
however,  records  extending  over  12  to  24  hr. 
were  obtained ;  the  shorter  time  tests  were  usually 
conducted  to  check  those  of  longer  duration.    The 


amount  of  slip  found  in  the  various  pumps  tested 
varied  from  3  to  72  per  cent,  of  the  registered 
pumpage.  The  amount  of  slip  in  all  the  pumps 
in  the  city  was  estimated,  from  the  practically 
complete  results  obtained,  to  average  25  per  cent, 
of  the  total  registered  pumpage.  That  is  to  say, 
the  amount  of  water  actually  supplied  to  the 
city  is  about  75  per  cent,  of  that  shown  by  the 
pumping  records  to  be  furnished. 

The  results  of  a  typical  series  of  these  pump- 
slip  tests  are  shown  in  the  accompanying  Table  i, 
which  covers  a  number  of  records  made  in  test- 
ing the  pumps  in  the  Spring  Garden  station.  The 
test  of  the  No.  2  unit  in  this  station,  a  30,000,000- 
gal.  Holly  vertical  triple-expansion  outside-packed 
plunger  pump,  made  Sept.  4,  1906,  is  worthy  of 
special  consideration.  The  actual  quantity  of 
water  delivered  by  this  pump,  as  shown  by  the 
24-hr.  test,  was  only  35  per  cent,  of  the  calcu- 
lated displacement;  a  12-hr.  test  of  this  same 
unit  made  shortly  afterward  indicated  that  the 
slip  had  increased  to  72  per  cent.,  that  is,  the 
actual  output  was  only  28  per  cent,  of  the  calcu- 
lated. On  investigation  of  the  pump  valves  and 
valve  chambers,  it  was  found  that  a  number  of 
the  valves  were  misplaced  and  the  suction  cham- 
bers choked  to  a  considerable  extent  by  rubbish 
brought  down  the  river  during  a  sudden  rise  in 
the  latter  just  previous  to  the  tests.  No  reflec- 
tion can  be  cast  on  the  management  of  the  station,^ 
however,  because  the  pump  was  not  running  lame 
and  presented  no  outward  indications  whatever 
of  its  serious  condition.  After  repairs  requiring 
less  than  two  days  to  make,  the  slip  of  this  pump 
was  reduced  to  approximately  10  per  cent. 

The  tests  of  the  crank  and  fly  wheel  20,000,000- 
gal.  Southwark  Foundry  pump.  No.  S  unit,  in  this 
station  should  also  be  explained.  This  pump  oa 
four  distinct  tests  showed  a  slip  varying  from  44 
to  65  per  cent,  of  the  calculated  displacement. 
After  an  overhauling  requiring  one  day  this  slip 
was  reduced  to  28  per  cent.,  thus  increasing  its 
actual  discharge  by  8,000,000  gal.  per  24  hr. 

A  30,000,000-gal.  Worthington  duplex  pump 
was  thoroughly  overhauled  in  February  and 
March,  1906.  Soon  after  it  had  been  placed  in 
commission  a  pitometer  placed  on  its  discharge 
to  determine  its  output  showed  a  slip  of  15  per 
cent.  The  pump  was  then  shut  down  to  find 
the  cause  of  the  trouble  which  proved  to  be  a 
quantity  of  waste,  blocks  and  so  forth  that  had 
lodged  in  the  suction  chamber  and  clogged  the 
valves.  After  this  debris  had  been  removed  the 
slip  was  reduced  to  3  per  cent. 

The  results  outlined  in  the  table  show  that  the 
slip  of  the  pumps  tested  varies  between  wide 
limits,  the  variation  often  occurring  in  a  very 
short  period.  For  instance,  a  single  storm  ia 
October,  1906,  occasioned  an  increase  of  slip  at 
the  Spring  Garden  station  of  S  to  10  per  cent, 
in  each  of  the  pumps.  In  practically  all  cases 
where  tests  determined  large  percentages  of  slip 
the  pumps  were  considered  to  be  in  serviceable 
condition,  judging  from  the  operation.  These 
and  many  similar  service  conditions  make  appa- 
rent the  necessity  for  frequent  and  systematic 
pump-slip  tests. 

Reservoir  Gaugings. — The  outflow  from  various 
reservoirs  from  which  the  distribution  mains  are 
supplied  was  gauged  several  times  during  the 
tests  to  obtain  accurate  data  regarding  the  amount 
of  water  furnished  to  different  parts  of  the  city, 
in  order  to  determine  the  best  distribution  of 
filtered  water.  The  amount  of  leakage,  if  any. 
in  the  different  reservoirs  was  also  measured  by 
pitometer  gaugings  on  the  inlet  and  outlet  pipes. 
The-  results  of  these  experiments  in  connection 
with  the  Wentz  Farm  reservoir  showed  an  ap- 
parent leakage  of  700,000  gal.  in  24  hr.  A  24-hr. 
test  of  the  Queen  Lane  reservoir  showed  no  meas- 
urable leakage :  the  same  result  obtained  with 
the   East   Park  reservoir. 

The   data  obtained  by  the  reservoir  tests   fur- 
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nished  a  good  foundation  for  a  general  pitoraeter 
survey  ot  the  distribution  system  of  the  Philadel- 
phia water  works.  The  results  also  supplied  a 
basis  for  an  interesting  comparison  of  the  per 
capita  consumption,  which  according  to  the  annual 
reports  of  the  water  department,  had  increased 
from  160  gal.  per  day  in  1895,  to  233  gal.  in  1904. 
After  the  waste-water  investigations  were  started 
in  September,  1905,  the  per  capita  consumption 
was  rediKcd  to  227  gal.  per  day,  and  in  1906  to 
318  gaL  In  this  connection,  it  should  be  noted 
carefully  that  these  figures  are  based  on  registered 
pumpage,  but  according  to  the  pitometer  measure- 
ments showing  the  large  percentage  of  slip  in 
the  pumps — and  these  measurements  are  doubt- 
less within  2  to  3  per  cent,  of  being  correct — the 
registered  pumpage  does  not  represent  the  true 
consumption,  although  it  docs  represent  the  true 
relative  cost  of  pumpage  for  these  years.  By 
pitometer  measurements  the  average  daily  per 
capita  consumption  for  1906  was  165  gal.,  and 
during  the  first  part  of  this  year  it  was  150  gal. 

District  Tests. — The  distribution  system  of  the 
water-works  in  the  main  portion  of  the  city  was 
divided  into  several  districts.  Some  tests  were 
made  in  these  districts,  but  the  latter  were  not 
subdivided  and  the  waste  in  them  carefully  traced, 
owing  to  the  immediate  necessity  for  concen- 
trating efforts  to  reduce  waste  in  West  Philadel- 
phia, where  a  shortage  of  water  had  presented  a 
serious  situation.  TTie  tests  made  in  these  dis- 
tricts were  carried  far  enough,  nevertheless,  to 
show  that  the  night  rate  was  disproportionately 
high  as  compared  with  the  da^'  rate,  indicating  a 
large  amount  of  waste.  Practically  all  of  these 
districts  were  covered  with  factories,  small  resi- 
dences and  tenements.  In  seven  of  the  districts 
the  night  flow  was  foftnd  to  be  from  70  to  86 
per  cent,  of  the  day  flow.  While  a  few  large  con- 
sumers, such  as  railroad  terminals  and  factories 
working  day  and  night,  accounted  for  a  portion 
of  the  high  night  rates  in  one  or  two  of  these 
districts,  most  of  the  night  flow  in  the  districts 
was  believed  to  be  waste,  or  unmeasured  con- 
sumption. The  necessity  for  diverting  all  the 
efforts  of  the  experts  conducting  the  waste-water 
surveys  to  West  Philadelphia  to  relieve  the  situa- 
tion there  prevented  further  work,  however,  on 
these  districts  in  the  central  portion  of  the  city. 
The  flow  in  the  supply  lines  of  certain  large  con- 
sumers was  measured,  nevertheless,  showing  in 
a  number  of  cases  very  high  night  rates.  In- 
stances were  found  where  practically  the  entire 
flow  in  a  pipe  line  supplying  a  district  would  be 
taken  by  a  single  consumer,  the  night  rates  fre- 
quently equalling  the  day  rates. 

West  Philadelphia  is  a  residence  district  with 
an  estimated  population  of  180.000  and  is  supplied 
with  filtered  water  from  the  Belmont  slow-sand 
filtration  plant.  When  the  investigations  were 
started  Jn  June.  1906,  the  consumption  was  36,000,- 
000  gal.  a  day.  or  200  gal.  per  capita,  making  it 
evident  that  considerable  water  was  being  wasted. 
The  actual  daily  capacity  o^the  Belmont  filtration 
plant  was  determined  by  accurate  pitometer  meas- 
urements to  be  only  .12,000.000  gal.,  which  is  re- 
duced to  29.000.000  or  30.000.000  gal.  when  the 
river  water  is  highly  turbid.  Since  the  capacity 
of  the  filters  was  not  equal  to  the  total  consump- 
tion, the  extension  of  the  district  to  b"  suoplied 
with  filtered  water  was  dependent  on  the  reduc- 
tion of  waste. 

Investigations  to  locate  the  waste  in  the  West 
Philadelphia  section  were  undertaken  in  a  most 
comprehensive  manner.  The  section  was  divided 
into  twelve  districts,  which  were  of  varying  size 
according  to  the  ease  of  isolating  them  by  cutting 
off  different  supply  lines  and  connections  of  the 
distribution  system.  When  the  consumption  of 
each  of  these  districts  h.id  been  measured  sepa- 
rately with  pitomcters,  it  became  apparent  that 
the  oer  capita  consumption  was  approximately 
equally  high  in  all  twelve  of  them.     It  was  also 
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found  that  the  night  rates  of  flow  were  dispro- 
portionately high  as  compared  with  the  day  rates, 
which,  together  with  the  high  rates  of  consump- 
tion per  capita,  indicated  that  waste  was  occur- 
ring in  all  parts  of  West  Philadelphia. 

In  order  to  determine  as  nearly  as  possible  the 
actual  night  rates  of  consumption,  block  by  block, 
throughout  the  entire  section  each  district  was 
subdivided.  This  isolation  of  subdivisions  was 
accomplished  by  operating  the  gate  valves  on  the 
boundary  of  an  area  as  large  as  it  was  possible 
to  cover  in  a  single  night  so  the  entire  supply 
entered  the  area  through  a  single  main.  The 
flow  in  this  main  was  measured  by  a  pitometer, 
giving  the  night  rate  of  consumption  in  the  dis- 
trict. This  night  flow  was  then  localized  by  a 
process  of  elimination,  reducing  the  size  of  the 
area,  block  by  block,  the  time  of  closing  each 
gate  being  noted.  Each  change  of  flow  thus 
occasioned  was  registered  on  the  photographic 
record  made  by  the  pitometer,  so  it  was  a  simnle 
matter  to  interpret  this  record  later  and  to  de- 
termine the  rate  of  consumption  for  each  block. 

Table  i.  Pump  Slip  Tests  at  Sprin 
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Pump 
No. 


Make. 


Type. 


Holly 

Holly 

Holly 

Holly 

Holly 

Holly 

Holly 

Holly 

Holly 

Holly 

Southwark  Foundry 
Southwark  Foundry 
Southwark  Foundry 
Southwark  Foundry 
Southwark    Foundry 


Simpson 

Simpson 

Simpson 

Marine 

Marine 

Worthington. 
Worthington . 

Worthington . 

Worthington. 

Worthington. 
Worthington. 

Worthington. 

Worthington. 

Worthington. 

Worthington . 
Worthington. 
Holly 


Vertical  Triple 

Vertical  Triple 

Vertical  Triple 

Vertical  Triple 

Vertical  Triple  Aft.  Rep'g. 

\'ertical  Triple 

Vertical  Triple 

Vertical  Triple 

Vertical  Triple 

Vertical  Triple 

euar.  Crank  and  Fly  Wheel 
uar.  Crank  and  Fly  Wheel 
Ouar.  Crank  and  Fly  Wheel 
Guar,  Crank  and  Fly  Wheel 
Quar.  Crank  and  Fly  Wheel 

After  Repairing 

Bucket  and  Plunger 

Bucket  and  Plunger 

Bucket  and  Plunger 

Compound  Rotary 

Compound  Rotary 

Duplex 

Combined      Slip.      Tested 

with  No.  9  and  lo 

Combined      Slip,      Tested 

with  No.  9  and  10 

Combined      Slip,      Tested 

with  No.  9  and  lo 

Duplex 

Combined       Slip,      Tested 

with  No.  10 

Combined       Slip,      Tested 

with  No.  10 

Combined       Slip,       Tested 

with  No.   10 

Combined       Slip,      Tested 

Alone 

Duplex 

Duplex 

Gaskill 

The  results  of  these  investigations  showed  that 
a  house  to  house  examination  of  plumbing  should 
be  made.  Accordingly,  on  July  25,  igo6,  thirty 
men  started  to  follow  up  the  pitometer  gaugings 
by  inspecting  the  plumbing  in  the  districts.  Al- 
though this  system  of  day  inspections  greatly  re- 
duced the  waste,  it  did  not  curtail  all  of  it,  as 
is  shown  by  the  following  typical  instance.  After 
the  first  day  inspection  of  a  pitometer  subdivision 
of  7  blocks,  the  night  rate  of  flow  was  252.000 
gal.  per  24  hr.,  showing  that  while  some  reduc- 
tion had  been  made  the  night  rate  was  still  high. 
A  second  subdivision  was  made  and  a  special  in- 
spection of  the  service  Connections  was  carried 
on  at  night  with  aqua-phones ;  the  connections 
causing  waste  were  then  shut  off  and  were  not 
turned. on  again  until  repairs  had  been  made. 
After  this  special  inspection  the  night  rate  of 
flow  in  the  same  subdivision  was  found  to  have 
been  reduced  to  143,000  gal.  per  24  hr. 

The  result  of  the  pitometer  s-.irvey  in  West 
Philadelphia  is  shown  by  the  accompanying 
tabulation  of  the  average  dai'y  consumption  in 
that  section  as  measured  at  '-arious  times. 

This  survey  made  it  po-  '^jle'  in  October,  1906, 
to  supply  filtered  water  to  half  of  West  Phila- 
delphia not  so  supplied  previously  and  since  then 
nothing  but  filtered  v  rter  has  been  furnished  to 
that  section  of  the  city.    The  necessity  for  reduc- 


ing waste  over  the  entire  city  as  rapidly  as  pos- 
sible made  it  advisable  to  carry  forward  the 
investigations    without    waiting    for    a    complete 

Gals,  per  24  hrs. 

March,  1 906 35,000,000 

June,  1906 .  .36,000,000 

July,  1906 57,500,000 

September,  1906 35,443,000 

October,  1906 31,700,000 

November,  1906 29,000,000 

January,  1907   (freezing  weather) 31,300,000 

February,  1907   (freezing  weather).........  31,600,000 

April,  1 907 29,000,000 

May,  1907 30,000,000 

pitometer  survey.  Sixty  men  were,  therefore, 
added  to  the  staff  of  inspectors  in  November, 
1906,  and  the  inspection  work  is  still  in  progress. 
.Mthough  this  day  inspection  of  plumbing  will 
undoubtedly  greatly  reduce  the  waste,  the  experi- 
ence has  been  that  the  pitometer  gaugings  permit 
it  to  be  reduced  to  a  minimum.  It  is  notable  that 
since  the  inspections  were  started  many  premises 
have  been  re-inspected  and  reassessed  where  nO' 
inspections  had  been  made   for  years. 

Checking   Circular   Weirs. — An   adjustable   cir- 
cular weir  is  placed  on  the  20-ih.  discharge  pipe 

G  Garden  Station,    Fhilaoe'lphia. 

•  .  «i 

n        Rcffistered.         Actual.  "o  <j^       u^        ^^ 

a—  —  >  •^tn         Cw         O.I-' 

uS  Co:  Ch     JH     tna< 

30       27,992,000  21,600,000  1080  10-19-05  2}^     22. & 

30       27,700,000  19,900,000  1080  2-      -06      24         28.0 

30     25,033,000  8,700,000       1080         9-  4-06     24       65.0 

30  27,930,000  7,790,000  1 080  10-  7-06  12  72.0 
30   25,000,000     22,500,000     1080     10-12-06   12     10.0 

30  24,700,000  20,880,000  1080  5-20-07  1  15.0 
30  28,493,000    £5,495,000   1080   10-19-05  2'/^    10.5 

30   27,700,000     19,900,000     1080      2-   -06   24   .  28.0- 

30  26,072,000  20,740,000  1080  10-  -06  24  20.0 
30  24,510,000    21,120,000   1080    5-20-07   1   13.0 

20  19,906,000  10,764,000  849  10-27-05  I  46.0 
20   19.522^00    11,040,000    849   II-  8-0^    2   44.0 

20  16,310,000  6,990,000  849  10-  4-06  24  56.0 
20   21,300,000      7,400,000      849      5-20-07     1     65.0 

20  21,000,000  15,1^0,000         849  5-22-07  5^  28.0 

20       9,792,000  4,445,000         500  II-  8-os  2       55. a 

20  Tested  with  No.    7,    Combined  Slip.  40.0 

20       8,960,000  3,800,000  500  5-20-07  1       58.0 

20  18,167,000  12,374,000         850  II-  8-05  2       32.0 

20  18,060,000  11,520,000         850  5-20-07  y2  36.0 
581 

10-25-05       2       13.5 

10-27-05         ^   16.0 

II-  8-06    1/3   19.0 
20   17,460,000    16,060,000    885    3-31-06   I    8.(> 

20  34,916,000    32,270,000    885   10-  4-06  24    7.5. 

20  32,858,000    27,270.000    885   10-  7-06  24   17.0 

20  885     11-  8-05      1/2     10. 0 

20  18,720,000  14,820,000  885  5-21-07  1/2     21.0 

30  17,891,000  15,200,000  885  3-12-06  15.0- 

30  17,820,000  17,300,000  885  3-31-06  3.0 

20  20,198,000 

of  each  of  the  filters  at  the  Belmont  plant.  In 
order  to  determine  the  actual  capacity  of  these 
we.rs  several  of  them  were  rated  with  pitometers. 
Tests  of  these  weirs  when  the  plant  was  dis- 
charging 19,000,000  gal.  a  day  indicated  that  they 
were  over-rated  about  10  per  cent. ;  several  tests. 
under  a  discharge  of  29,000,000  to  31,000,000  gal. 
per  day  for  the  plant  showed  these  weirs  to  dis- 
charge 5  per  cent,  less  than  their  rating. 

General  Results. — In  addition  to  results  that 
have  been  noted  as  accomplished  by  this  waste- 
water survey,  many  unexpected  conditions  of  the 
water-works  system  as  a  whole,  as  well  as  the 
distribution  system,  have  been  revealed.  The 
reduction  in  waste  which  has  been  accomplished 
is  indicated  by  two  accompanying  diagrarris.  One 
of  these  diagrams  shows  the  percentage  of  de- 
crease in  the  total  consumption  of  the  five  dis- 
tricts into  which  the  water-works  system  is  di- 
vided. The  heavily  sfiaded  portion  at  the  top  of 
each  of  the  areas  representing  the  consumption 
for  the  different  districts  shows  graphically  the 
actual  saving  in  that  district,  based  on  the  ave''a.a;e 
daily  consumption  for  similar  seasons  in  iqo6  and 
1907  from  gaugings  of  reservoirs  and  main  sup- 
ply lines  with  pitometers.  It  may  be  noted  that 
the  greatest  percentage  of  reduction  was  made  in 
the  district  where  the  waste-water  survey  wns 
most  completely  carried  out,  and  the  least,  where 
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the  smallest   amount  of  survey  work   was   done. 

The  second  diagram  is  a  curve  s.howing  the 
average  total  registered  primary  pumpage  for  the 
first  four  months  of  each  year  from  1901  to  1907, 
inclusive,  this  period  being  chosen  in  order  to 
include  the  figures  for  the,  present  year.  Since 
this  curve  is  based  on  the  average  registered 
pumpage,  and  the  amount  of  water  supplied  to  the 
city  is  actually  75  per  cent,  of  these  quantities, 
due  to  an  average  slip  of  25  per  cent,  in  the 
pumps,  the  points  on  the  curve  are  all  high.  The 
curve  as  plotted,  however,  has  the  same  general 
shape  and  represents  practically  the  same  per- 
centage of  saving,  the  registered  pumpage  values 
being  taken  in  order  to  follow  the  logs  of  the 
water  department  from  which  the  data  was  ob- 
tained. 

The  data  from  which  these  notes  have  been 
compiled  was  furnished  by  the  Bureau  of  Filtra- 


Carrying  a  Steel  Water  Main  under  a  Rail- 
way. 

A  48-in.  steel  main  under  construction  in  Tren- 
ton, N.  J.,  in  connection  with  the  improvements 
to  the  water  supply  system  of  that  city,  has  been 
carried  under  the  tracks  of  the  Pennsylvania 
R.  R.  and  the  Delaware  &  Bound  Brook  R.  R., 
under  conditions  requiring  special  construction 
to  protect  the  pipe  from  excessive  earth  pressure 


f^\^>act-S/: 
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Cast-iron  Sleeve  for  Reinforcing  Water  Main. 


Plan  of  Water  Main  Crossing. 


Plan  and  Sections  of  48-Inch  Pipe 

tion  of  Philadelphia,  Mr.  Fred  C.  Dunlap,  chief 
engineer,  and  by  representatives  of  the  Pito- 
meter  Co. 


Asphalt  Production  in  the  United  States  in 
1906  amounted  to  138,059  short  tons,  valued  at 
$1,290,340,  as  against  115,265  short  tons,  valued 
at  $758,153,  in  1905,  an  increase  in  1906  of  20 
per  cent,  in  quantity  and  of  70  per  cent,  in  value. 
Of  this  amount  24,085  tons  were  bituminous  sand- 
stone, 2,543  tons  were  mastic,  24,178  tons  were 
hard  and  refined  asphalt  or  gum,  9,900  tons  were 
liquid  asphalt  or  maltha,  12,947  tons  were  Wurt- 
zilite  and  Gilsonite,  1,952  tons  were  Grahamite, 
and  62,454  tons  were  oil  asphalt,  according  to  the 
U.  S.  Geological  Survey.  The  great  increase  in 
the  production  of  hard  and  refined  (or  gum) 
asphalt  in  1906  over  that  of  1905,  which  amount- 
ed to  only  3,036  short  tons,  is  due  chiefly  to  the 
new  refinery  developmapt  in  Texas,  although  the 
production  of  this  variety  in  California  in  1906 
(8,178  short  tons)  is  100  per  cent,  in  advance  of 
the  total  for  1905.  In  the  produstion  of  oil 
asphalt  California  stands  almost  alone,  produc- 
ing 62,361  short  tons  of  the  total  quantity  and 
showing  a  substantia!  increase  over  1905.  The 
Texas  output  is  very  small.  Trinidad  supplies 
about   two-thirds   of   the   American   consumption. 


Section  C-C 

and  Tunnel    under    Railroad   Tracks. 

and  the  jar  of  passing  trains.  The  pipe,  which 
is  of  the  lock-bar  type,  is  made  of  5/16-in.  plates 
and  is  delivered  in  30-ft.  sections  so  as  to  reduce 
the  field  joints  to  the  lowest  number  possible. 
Sleeve-hub  and  lead  joints  are  used,  and  at  all 
bends  these  are  reinforced  with  heavy  cast-iron 
sleeves,  of  the  form  shown  in  an  accompanying 
illustration,  put  on  over  the  regular  sleeve  and 
and  calked  with  lead  in  the  usual  manner. 

For  some  distance  the  48-in.  main  is  laid  along 
a  street  which  passes  over  the  Belvidere  division 
of  the  Pennsylvania  R.  R.  on  a  steel  structure 
with  6tone  masonry  abutments.  Here  the  pipe 
has  been  carried  through  the  lower  part  of  the 
abutments  and  under  the  tracks,  with  its  top 
about  3  ft.  below  the  base  of  the  rails.  Depreesing 
the  pipe  below  the  tracks  necessitated  trenching 
from  10  to  27  ft.  in  depth,  both  approaching  and 
leaving  the  bridge.  Where  the  depth  of  trench 
exceeded  10  ft.  it  was  thought  unwise  to  depend 
on  the  ordinary  steel  pipes  to  carry  the  weight 
of  the  back-filled  material.  A  cast-iron  pipe  might 
have  proved  satisfactory  where  the  depth  of 
trench  was  excessive  but  it  was  found  that  a 
steel  pipe  in  a  concrete  tunnel  would  be  no  more 
expensive  and  even  more  satisfactory,  owing  to 
the  ease  with  which  it  could  be  inspected  and  re- 
paired if  necessary. 


The  tunnel  extends  about  150  ft.  above  and 
300  ft.  below  the  bridge  and  consists  of  two  heavy 
concrete  walls  carrying  a  12-in.  slab  of  plain  con- 
crete reinforced  by  lo-in.  I-beams,  except  under 
the  tracks  where  a  15-in.  I-beam  is  placed  under 
each  rail,  as  shown  in  the  accompanying  illus- 
tration. Where  the  pipe  passes  through  the  open- 
ing at  the  bottom  of  each  abutment  a  concrete 
arch  was  sprung  across  the  top  of  the  opening 
as  a  precautionary  measure.  Access  is  had  to 
the  tunnel  through  a  manhole  under  the  bridge 
between  the  tracks  and  through  one  at  each 
end  of  the  tunnel.  A  drain  connecting  with  a 
sewer  leads  away  from  the  lower  end  of  the 
tunnel.  The  passageway  is  lighted  with  electric 
lights  for  which  current  is  taken  from  the  street 
lighting  system,  a  switch  being  provided  to  make 
the  connection  when  the  tunnel  is  entered.  The 
construction  used  in  carrying  the  pipe  under 
the  tracks  of  the  Delaware  &  Bound  Brook  R.  R. 
is  like  that  already  described. 

The  connection  of  the  new  main  with  the  reser- 
voir is  to  be  accomplished  by  inserting  a  stayed 
cast-iron  Y-special  in  the  present  36-in.  ascend- 
ing main  within  about  200  ft.  of  the  present  inlet. 
The  leading  end  and  one  leg  of  the  Y  is  to  be  the 
present  line  of  main,  and  the  other  leg  of  the 
Y  is  to  be  connected  with  a  48  to  36-in.  reducer, 
and  then  the  48-in.  reducer  is  to  be  connected 
with  the  new  ascending  main.     There   is  to  be 
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Special   Connecting   New  and  Old    Mains. 

a  gate  valve,  36-in.  and  48-in.  respectively,  pro- 
vided for  each  of  the  ascending  mains  immediate- 
ly back  of  the  Y,  so  as  to  permit  the  use  of  either 
main  separately  or  both  together. 

Mr.  Newton  A.  K.  Bugbee  is  the  contractor 
for  the  ascending  main,  the  plans  and  specifica- 
tions for  which  were  prepared  by  Mr.  Chas.  A. 
Hague,  of  New  York  City,  consulting  engineer. 
Mr.  Alvin  Bugbee  is  superintendent  of  the  Tren- 
ton water  works. 


The  Hardening  of  Hydraulic  Cements  was 
the  subject  of  a  voluminous  paper  read  a  few 
months  ago  before  the  Society  of  German  Port- 
land Cement  Manufacturers  by  Dr.  W.  Michaelis. 
His  conclusions  are  that  hydraulic  cements  will 
be  the  more  reliable  and  the  more  durable,  the 
more  limited  the  process  of  crystallization  during 
their  hardening,  and  hence  he  prefers  cements  low 
in  alumina  and  lime.  The  surplus  lime  crystal- 
lizes and  favors  the  formation  of  calcium  sulpho- 
aluniinate  in  the  presence  of  aluminates  and  sul- 
phates, he  states,  or  the  surplus  lime  is  dissolved 
and  carried  off  and  in  consequence  the  cement 
becomes  porous.  The  ahmiina  forms  unstable 
crystals  of  calcium  aluminate  and.  in  the  pres- 
ence of  sulphate  solutions,  the  undesirable  calciutn 
sulpho-aluminates. 
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A  Large  Sewer  Project  in  St.  Paul,  Minn. 


The  provision  of  a  sewerage  system  for  an  area 
of  2,500  acres  in  the  western  part  of  St.  Paul, 
which  area  is  largely  a  manufacturing  district 
that  is  developing  very  rapidly,  involves  several 
enginering  features  of  large  magnitude.  The  dis- 
trict is  more  or  less  rolling  and  has  its  surface 
drainage  nearly  all  tributary  to  one  watercourse. 
This  watercourse  is  dO'  during  a  part  of  each 
year,  but  at  times  carries  a  large  volume  of 
water.  The  outlet  of  the  watercourse  is  in  the 
Mississipi  River,  which  is  about  150  ft.  lower  than 
the  sewerage  district  and  about  one-half  mile 
from  the  latter.  The  sewerage  system  is  on  the 
combined  plan,  the  two  inain  sewers  which  ser\'e 
the  district  joining  at  a  deep  drop  shaft  in  the 
bed  of  the  watercourse;  a  tunnel,  2,500  ft.  in 
length,  extends  from  the  bottom  of  .this  shaft  to 
an  outlet  in  the  Mi'isissippi  River.  The  tunnel 
is  finished,  the  drop  shaft  is  approaching  com- 
pletion, parts  of  bo'h  main  sewers  have  been 
built  and  the  contract  for  the  completion  of 
these  mains  and  the  extension  of  the  lateral  sew- 
ers is  to  be  awarded  soon. 

The  2,soo-ft.  tunnel  from  the  rifer  to  the  drop 
shaft  has  vertical  sides,  an  arch  roof  and  a  curved 
invert,   as    shown    in    an    accompanying    illustra- 


Cross  Section  of  Outfall  Sewer  Tunnel. 

tion,  its  extreme  height  being  6.5  ft.,  and  the  clear 
width  6  ft.  It  was  built  entirely  in  excavation 
in  a  dense  sandstone  rock.  The  bottom  is  lined 
with  8-in.  granite  blocks  laid  in  rptn<.r.t  mortar, 
and  the  sides  to  a  height  of  4  ft,  with  vitrified 
paving  blocks,  also  laid  in  cement  mortar.  The 
space  between  the  lining  and  the  excavation  is 
filled  with  mortar.  The  tunnel  is  on  a  1.4  per 
cent  grade  throughout  its  entire  length,  so  that 
the  velocities  through  it  are  high  and  its  capacity 
is  quite  large. 

The  construction  of  the  tunnel  presented  no 
unusual  features,  as  the  excavation  was  made 
through  the  sandstone  without  much  difficulty. 
Work  was  started  at  the  river  end  and  driven 
through  to  the  drop  shaft.  The  excavated  mate- 
rial was  hauled  back  to  the  mouth  of  the  tunnel 
at  the  river  in  small  cars.  From  2  to  4  men 
were  generally  engaged  at  the  working  face  while 
the  tunnel  was  being  driven,  one  shift  being 
employed.  The  tunnel  was  completed  at  a  con- 
tract price  of  about  $5  per  linear  foot. 

The  engineering  work  done  during  the  con- 
struction of  the  tunnel  is  worthy  of  notice.  The 
tunnel  has  a  curve  at  the  drop  shaft  and  tlic 
alignment  had  to  be  carried  forward  from  a 
single  backsight  When  the  curve  on  the  tun- 
nel at  the  drop  shaft  had  been  run  the  center 
line  of  the  tunnel  intersected  a  6-in.  drill  hole 
which  had  been  put  down  on  that  line  during  the 
preliminary  investigations  made  to  determine  the 
location  of  the  tunnel. 

The  drop  shaft  has  a  total  depth  of   125  ft. 


from  the  ground  level  to  the  bottom  and  is  5 
ft.  square  inside  the  cut-stone  granite  masonry 
with  which  it  is  lined.  The  two  main  sewers  con- 
nect with  the  drop  shaft  near  the  top  and  on  ad- 
jacent sides.  One  of  these  sewers  is  7.5  ft.  and 
the  other  4.25  ft.  in  diameter  up  to  the  connec- 
tions. The  cross-sectional  area  of  both  sewers 
is  increased  at  the  connections  and  the  side  of 
the  drop  shaft  is  continued  up  as  an  arc  of  an 
18-ft  circle  to  its  junction  with  the  invert  of  the 
sewer.  The  calculations  that  the  flow  of  the 
sewage  into  the  drop  shaft  will  thus  be  diverted 
more  directly  down  the  shaft.  The  arcs  of  the 
circle  at  the  connections  ar^  also  lined  with 
granite  blocks  to  take  the  wear  due  to  the  high 
velocity  of  the  sewage  over  them. 

A  sump,  10  ft.  deep  below  the  tunnel  invert, 
is  placed  at  the  bottom  of  the  drop  shaft,  so  the 
sewage  entering  the  latter  will  always  fall  on  a 
water  cushion.  The  outlet  from  the  drop  shaft 
into  the  tunnel  is  a  large  bell-mouth,  15  ft.  long, 


in  order  that  a  new  method  of  handling  the  work 
might  be  started.  United  States  steel  sheet  pil- 
ing in  20-ft.  lengths  had  been  obtained  meanwhile 
and  was  driven  through  the  quicksand  in  such  a 
way  as  to  form  the  sides  of  a  loft.  square.  After 
the  sand  enclosed  by  the  steel  sheeting  had  been 
removed,  the  masonry  lining  of  the  shaft  was 
then  built  up  rapidly  to  avoid,  as  much  as  possi- 
ble, any  danger  of  tha  quicksand  causing  a  blow- 
out. The  steel  sheeting  held,  however,  under  the 
great  pressure  broughc  on  it  and  the  lining  was 
finished  without  any  mishaps. 

The  excavation  for  the  balance  of  the  shaft 
through  35  ft.  of  rack  was  next  carried  down 
to  the  bottom  of  the  sump.  A  steam  drill,  sup- 
plied with  steam  from  the  boiler  of  a  hoisting 
engine  at  the  mouth  of  the  shaft,  was  used  to 
make  blast  holes.  Light  charges  of  dynamite  were 
exploded  in  these  holes,  without  injury  to  the 
masonry  lining  which  had  been  completed.  The 
excavation   thus   made   in   the   rock   was   smaller 


Plan   and    Sections  of    Drop  Shaft   at  the    Upper   End   of  the   Outfall   Sewer  Tunnel. 


which  is  designed  to  permit  a  maximum  quan- 
tity of  water  to  enter  the  tunnel. 

The  granite  lining  of  the  shaft  ends  just  above 
the  connections  with  the  main  sewers,  or  about 
1 1.5  ft  below  the  ground  surface.  A  bell-shaped 
manhole,  10  ft.  in  diameter  at  the  base,  is  to  be 
built  from  the  top  of  the  lining  to  the  ground 
level.  This  manhole  will  be  closed  with  a  sealed 
cover,  to  prevent  large  pieces  of  debris  enter- 
ing or  being  thrown  into  the  shaft.  It  is  ex- 
pected also  that  the  shaft  will  rarely,  if  ever, 
have  to  be  repaired  owing  to  the  very  substan- 
tial way  in  which  it  is  built. 

The  construction  of  the  shaft  has  been  car- 
ried on  under  exceedingly  difficult  conditions. 
The  upper  20  to  21  ft.  of  ground  at  the  site  is 
ordinary  glacial  drift,'  below  which  is  a  depth 
of  about  22  ft.  of  fine  water-bearing  sand  con- 
taining some  clay,  which  made  it  a  very  limpid 
quicksand.  Under  this  quicksand  was  a  thin  lay- 
er of  clay  immediately  overlying  the  sandstone 
rock  through  which  the  tunnel  was  driven.  An 
excavation,  20  ft.  square,  was  first  opened  at 
top  and  was  lined  with  heavy  wooden  sheeting 
thoroughly  braced  and  cross-braced.  An  attempt 
to  carry  the  excavation  through  the  quicksand  in 
this  manner  failed  completely,  the  contractor 
finally  abandoing  the  work  after  the  excavation 
had  collapsed  in  the  quicksand.  The  board  of 
public  works  then  assumed  control  of  the  work 
and  has  carried  it  practically  to  completion. 

The  timbering  and  sheeting  in  the  coflapscfl 
portion    of    the    excavation    were    first    removed 


tlian  that  made  for  the  portion  of  the  shaft  above 
the  rock,  so  the  lining  already  placed  would  not 
be  disturbed.  It  was  then  trimmed  out,  com- 
mencing at  the  bottom,  and  the  lining  carried 
up  to  the  top  of  the  rock. 

An  i,8oo-ft.  length  of  the  larger  main  sewer 
and  a  short  section  of  the  smaller  one  have  been 
built  The  7.5-ft.  se-.ver  was  built  of  three  rings 
of  hard-burned  brick,  and  the  4.25-ft  one  of  two 
rings,  all  laid  in  cement  mortar.  Contracts  for 
the  extension  of  the  7.5-ft  sewer  for  4,000  ft. 
in  a  7-ft.  circular  reinforced-concrete  section  and 
the  4.25-ft.  section  for  3,500  ft.,  also  in  reinforced- 
concrete,  are  to  be  awarded  soon.  The  lateial 
sewers  leading  from  flu-  mains  will  also  be  placed 
under  construction  at  once. 

The  design  and  construction  of  the  sewerage 
system  for  this  district  are  carried  on  under  the 
supervision  of  Mr.  L.  W.  Rundlett,  commissioner 
of  public  works  of  .Si.  Paul.  The  sewer  depart- 
ment is  under  the  immediate  direction  of  Mr. 
A.  R.  Starkey,  assistant  commissioner  of  public 
works,  who  has  personally  directed  the  construc- 
tion work  handled  by  the  city. 


A  Long  Railway  Tunnel  will  be  built  on  the 
Midland  Railway  of  Australia  under  Arthur 
Pass,  the  total  length  being  about  28,000  ft,  or 
about  S%  miles.  The  contract  has  been  let  to 
J.  McLean  &  Son.  The  section  will  be  17  ft. 
high  and  15  ft,  lined  throughout.  The  material 
through  which  the  tunnel  will  be  driven  is  solid 
rock. 


October  5,  1907. 
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Ventilation  of  the  Battery  Tunnels  of  the 

New  York  Subway  Extension 

to  Brooklyn. 


The  two  tunnels  under  the  East  River  from 
Battery  Park,  Manhattan,  to  Joralemon  St., 
Brooklyn,  of  the  Brooklyn  extension  of  the  New 
York  Subway  System,  have  been  practically  com- 
pleted and  satisfactory  progress  is  now  being 
made  with  the  work  of  their  equipment,  prepara- 
tory to  the  beginning  of  operation  of  trains  within 
a  few  months.  The  subaqueous  connection  has 
been  built  as  two  single  track  parallel  tubes,  run- 
ning from  26  to  28  ft.  apart  on  centers  and  about 
6,750  ft.  in  length.  The  tubes  are  cylindrical  cast- 
iron  shells,  lined  with  concrete,  having  an  inside 
diameter  of  ISJ4  ft.  and  they  were  projected  to- 
ward the  center  of  the  river  with  gradients  of 
3  i/io  per  cent.,  which  are  united  at  the  lowest 
point  near  the  center  of  the  river  by  a  vertical 
curve,  with  the  tops  of  the  tubes  about  80  ft.. 
below  mean  high  water  level  in  the  river.  The 
details  of  the  construction  of  these  tubes  have 
been  referred  to  in  a  nfimber  of  articles  in  The 


died  through  them,  the  conditions  attending  the 
problem  of  ventilation  are  without  a  doubt  the 
most  difficult  fliat  have  ever  been  encountered,  and 
the  selection  of  a  satisfatcory  design  was  ren- 
dered far  more  difficult  by  the  lack  of  precedent 
in  application  to  conditions  of  this  character.  Ow- 
ing to  this  a  very  careful  study  of  the  problem 
of  tunnel  ventilation  was  necessitated  and  the 
design  was  finally  selected  which  embodies  the 
more  important  features  of  the  best  practice  in 
tunnel  ventilation  in  this  country  and  abroad. 

Experience  in  the  ventilation  of  railway  tunnels 
where  the  smoke  and  gases  from  steam  locomo- 
tives are  to  be  dealt  with,  have  indicated  that  the 
most  effective  ventilation  may  be  secured  where 
both  ends  of  the  tube  must  of  needs  remain  open, 
by  blowing  air  into  them  through  jets  or  nozzles 
and  in  the  direction  of  movements  of  trains.  This 
method  of  tunnel  ventilation  will,  in  the  case  of 
a  slow,  heavy  freight  train,  drawn  bv  locomotives 
emitting  dense  black  smoke,  drive  the  gases 
ahead  of  the  train  and  keep  the  atmosphere  clear 
and  comfortable  for  the  train  men  to  work  in. 
While  the  difficulties  of  smoke  and  gas  are  not 
here  encountered,  the  requirements  for  ventilation 


The  most  suitable  location  would,  of  course, 
have  been  one  like  that  on  the  New  York  side, 
near  the  bulkhead  line,  but  it  was  found  impos- 
sible to  secure  rights  on  any  of  the  water-front 
property  or  even  in  the  first  or  second  blocks 
nearest  the  river;  only  after  a  great  amount  of 
trouble  and  considerable  litigation  was  an  avtil- 
able  site  secured,  which  is  at  No.  58  Joralemon 
St.,  a  private  residence  on  the  south  side  of  the 
street  and  in  the  third  block  up  from  the  river 
front. 

After  a  careful  study  of  the  problem,  the  engi- 
neers in  charge  of  the  design  decided  that  a 
volume  of  from  45,000  to  50,000  cu.  ft.  per  minute 
should  be  introduced  into  either  tube  for  the 
results  desired  with  provisions  for  a  slight  in- 
crease over  this  amount  for  emergency  condi- 
tions. With  the  space  available  for  nozzles,  how- 
ever, the  areas  of  the  orifices  were  limited  some- 
what, which  factor,  of  course,  largely  influenced 
the  capacities  of  blowers  selected.  The  nozzles 
although  designed  as  large  as  possible  for  the" 
spaces  available  are  but  IS5^  in.  wide  x  4  ft. 
total  height,  the  upper  corners  being  cut  off  by 
the  upper  portion  of  the  tube  shells,  and   have 
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Apparatus  and  Ducts  at  the  Brooklyn  VentHating  Station  of  the  Battery  Tunnels. 


Engineering  Record,  notable  among  which  are 
those  in  the  issues  of  June  2,  September  29,  and 
December  22,   1906. 

Owing  to  the  length  of  the  tubes  and  the  re- 
stricted clearances  within  them  when  trains  are 
in  operation,  some  provisions  for  their  ventila- 
tion were  foreseen  to  be  necessary,  particularly 
in  case  of  trains  becoming  blocked  or  stalled  in 
the  tubes.  Under  ordinary  conditions  of  opera- 
tion, it  is  expected,  from  the  general  experience 
in  operation  of  trains  through  tubes  of  similar 
sections,  that  the  piston  action  of  the  trains  pass- 
ing at  frequent  intervals  in  the  same  direction 
through  each  tube  will  suffice  for  all  ordinary 
requirements  for  ventilation.  This  action  gf 
draft  induced  bv  trains  in  motion  is,  in  fact,  to 
be  largely  taken  advantage  of  for  ventila- 
tion, large  openings  to  the  tubes  having 
been  made  at  the  shore  ends  to  permit  of 
free  access  of  air  behind  all  trains  as  they 
leave  either  side  and  correspondingly  for 
discharge  from  in  front  of  trains  as  they  come 
up  out  of  the  tubes.  But  in  order  to  provide  ade- 
quately for  any  emergency  conditions  that  might 
arise,  it  has  been  thought  advisable  to  install  a 
carefully  planned  system  of  mechanical  ventila- 
tion which  may  be  used  continuously,  if  required, 
and  which  shall  always  be  in  readiness  for  emerg- 
ency, sufficient  reserve*  equipment  being  provided 
for  this  purpose.  Owing  to  the  length  of  the 
tubes  and  the  character  of  the  service  to  be  han- 


are  analogous,  it  being  necessary  to  keep  the  at- 
mosphere within  the  tubes  frequently  changing  by 
driving  a  considerable  volume  of  air  through 
them,  and  essential  that  ample  ventilating  ca- 
pacity be  available  in  art  exigency  such  as  a  stalled 
train.  This  method  of  ventilation  was  accord- 
ingly adopted,  but  difficulties  of-  considerable 
magnitude  were,  however,  encountered  in  se- 
curing convenient  and  proper  location  for  the 
blower  equipments  near  the  ends  of  the  sub- 
aqueous sections  of  the  tubes  and  also  of  in- 
stalling nozzles  of  sufficient  size  in  the  restricted 
spaces  available  in  the  tubes,  to  provide  an 
effective  blast.  It  was  thought  advisable  to  pro- 
vide narrow  nozzles  on  either  side  of  the  tubes 
in  the  spaces  available  above  the  bench  lines 
which  could  thus  be  from  15  to  16  in.  in  width 
without  restricting  the  clearance  limits  over  trains 
and  at  the  same  time  leave  sufficient  space  next 
to  the  sides  of  the  tubes  on  the  horizontal  diame- 
ter lines  through  which  to  pass  a  limited  num- 
ber of  feeder  cables  or  wires.  With  the  re- 
quirement for  admitting  the  blast  in  the  direction 
of  train  movements,  it  was  obviously  necessary 
to  install  Wowing  stations  on  either  side  of  the 
river,  and  a  convenient  location  for  the  blower 
station  was  available  on  the  New  York  side  un- 
der the  corner  of  Battery  Park  near  the  ferry 
stations,  but  a  great  deal  of  difficulty  was  en- 
countered on  the  Brooklyn  side  in  securing  an 
available   site   in  proximity   to   the   water   front. 


each  a  total  cross  sectional  area  of  orifice  of  S  sq. 
ft.  Each  tube  thus  has  a  total  capacity  of  nozzle 
orifice  of  10  sq.  ft.,  each  of  the  nozzles  being 
supplied  with  air  from  the  blowers  through  a 
converging  connection  from  a  delivery  duct  of 
18  sq.  ft.  cross  section.  The  blowers  selected  as 
best  adapted  to  this  duty  with  these  particular 
sizes  of  connections  were  centrifugal  downward- 
discharge  fans  with  7-ft.  wheels,  4  ft.  in  width. 
Operated  against  a  static  pressure  of  0.33  oz. 
blast,  each  fan  has  a  capacity  for  delivering  46,- 
500  cu.  ft.  per  minute.  The  blowers  are  all 
J4-housed  steel  plate  centrifugal  fans  built  by 
the  American  Blower  Co.,  and  2  units  are  in- 
stalled in  duplicate  at  each  blower  station,  it  be- 
ing thought  that  with  this  provision  of  reserve 
capacity,  no  combination  of  conditions  will  ever 
arise  in  which  at  least  one  unit  cannot  be  kept 
in  running  order  in  each  station.  Each  of  the 
blowers  is  direct-connected' to  a  75-h.p.  C.  &  C 
interpole  motor  which  is  designed  for  operation 
on  the  600-volt  current  from  the  third  rail  of 
the  Subway  propulsion  system,  and  is  fitted 
with  control  apparatus  for  a  speed  variation  of 
from  300  to  413  r.  p.  m.  The  source  of  current 
supply  has,  also,  been  made  doubly  reliable  by 
the  extension  of  an  independent  feeder  for  this 
purpose  from  the  substation  of  the  Subway  lines 
nearest  to  the  blower  stations,  and  a  direct  con- 
nection to  the  third  rails  in  the  adjoining  tubes, 
although  the  latter  will  serve  as  an   emergency 
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connection  only  and  will  not  te  used  under  or- 
dinary  conditions.  They  are  also  fitted  with  au- 
tomatic starting  switches  arranged  for  distant 
control,  so  that  the  blowers  may  be  placed  in 
operation  upon  an  instant's  notice  from  the  office 
of  one  of  the  despatchers  of  the  Subway  lines. 

The  interior  arrangements  of  the  blower  stations 
and  the  apparatus  and  duct  work  are  shown  in 
the  accompanying  drawings.  Each  station  con- 
sists of  an  underground  chamber  located  near  the 
cnrface,  in  which  the  blower  and  motor-drive 
cquiptnents  are  located,  and  connecting  with  which 
are  vertical  shafts,  14  ft.  in  width,  that  are  car- 
ried down  to  openings  in  both  of  the  tunnel  tubes. 
These  shafts  vary  somewhat  in  longitudinal  di- 
mensions, being  about  52  ft.,  inside,  at  the  Battery 
Park  station  and  but  45  ft.  at  the  Brooklyn  sta- 
tion, owing  to  the  restricted  width  of  Joralemon 
St,  at  that  point.  That  in  the  Joralemon  St. 
station  is  much  the  deeper,  the  tops  of  the  tubes 
■being  there  48  ft  below  the  street  level  owing  - 
to  a  considerable  elevation  in  the  ground  level 
at  that  distance  back  from  the  river  front,  while 
at  Battery  Park  the  tops  of  the  tubes  are  but 
2SJ4  ft  below  the  surface.  The  shafts  are  divided 
Tertically  through  the  middle  by  partition  walls 
•o  that  the  openings  to  either  tube  are  independent 
and  either  may  thus  act  as  an  exhaust  chimney 
or  flue  from  its  tube  for  the  discharge  of  air 
which  is  blown  through  or  is  driven  out  by  the 
piston-action  of  the  trains;  in  normal  operation, 
however,  this  exhaust  action  will  take  place  from 
the  south  tube  at  the  Brooklyn  station  and  from 
the  north  tube  at  Battery  Park  only,  as  the  trains 
are  to  be  operated  on  the  usual  "right  handed" 


of  a  vertical  rectangular  duct  of  No.  18  galvanized 
iron,  which  extends  from  the  delivery  outlets  of 
each  group  of  two  fans  directly  downward  to  the 
tube  through  which  air  will  normally  be  blown, 
with  cross  branches  to  the  other  sides  of  the  shafts 
to  connect  with  the  reserve  nozzles  for  reversal 
of  the  flow  in  the  tubes,  if  this  may  be  necessary 
in  emergency.  The  down  delivery  ducts  are  of 
18  sq.  ft.  cross  section  which  is  ample  to  carry 
the  maximum  volume  that  can  be  delivered 
through  the  nozzles,  and  they  divide  over  either 
tube,  through  a  Y-connection,  into  two  branches 
of  9  sq.  ft.  section  which  supply  the  two  nozzles, 
the  branches  and  connections  to  the  nozzles  being 
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the  two  stations  are  fiirthermoro  fitted  for  distant 
electric  control,  by  means  of  which  the  inter- 
locking arrangement  is  secured,  and  which  also 
permits  of  instantly  changing  the  direction  of  flow 
in  both  tubes  from  a  distant  point. 

One  of  the  most  interesting  features  of  the 
blower  installation  is  the  above  provisions  for 
distant  control  of  the  dampers,  as  much  study 
has  been  given  to  the  matter  of  providing  means 
for  instantly  adjusting  the  conditions  of  ventila- 
tion to  the  requirements  of  any  emergency  in  the 
tunnels.  Under  all  ordinary  conditions  of  opera- 
tion, it  is  expected  that  all  requirements  for  ven- 
tilation will  be  met  by  the  above-mentioned  plan 
of  directing  the  blast  in  the  direction  of  train 
movements,  i.  e.,  eastward  in  the  south  tube  from 
the  Battery  Park  station  and  westward  in  the 
north  tube  from  the  Joralemon  St.  station,  but 
with  the  heavy  traffic  that  will  be  operated  through 
the  tunnels,  an  emergency  may  at  any  time  arise. 
such  as  a  stalled  train  or  deranged  electrical 
apparatus,  in  which  it  may  be  desired  to  quickly 
reverse  the  direction  of  flow  of  air.  For  this 
purpose  the  control  of  the  dampers  has  been 
placed  in  the  charge  of  the  despatcher  in  the 
Bowling  Green  interlocking  tower  of  the  subway 
lines  who  is  at  all  times  in  direct  communication 
with  all  parts  of  the  tunnels  by  means  of  a  series 
of  telephone  stations,  distributed  at  intervals  of 
about  300  ft.  throughout  either  tube;  in  case  of 
any  trouble  reported  to  him  he  mav  thus  instantlv 
reverse  the  direction  of  flow,  if  necessary  for  the 
comfort  of  the  passengers  or  workmen. 

The  distant  control  mechanism  is  of  the  electro- 
pneumatic   type,   the   electrically-controlled   pneu- 
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plaa  The  shafts  at  either  end  are  arranged  to 
be  left  permanently  open  to  the  outer  air,  the 
opening  at  Battery  Park  consisting  of  an  irregular 
shaped  grating  of  252  sq.  ft  area,  directly  over 
the  shaft  and  that  on  the  Brooklyn  side,  of  a 
large  passage  which  extends  up  into  the  building 
alongside  of  the  station  which  was  purchased  for 
this  purpose;  this  passage  is  14  ft.  wide  and 
approximately  9  ft.  in  depth,  and  connects  with 
a  large  opening  up  through  the  building  into  the 
outer  air.  The  blowers  "have  intake  from  the 
outside  air  through  their  operating  chambers  in 
the  stations,  that  at  Battery  Park  having  an  open- 
ing to  the  surface  through  a  252  sq.  ft  grating, 
similar  in  shape  to  that  for  exhaust,  while  at  the 
Brookl)rn  station  a  passage,  4  x  6j^  ft.  in  cross- 
section,  leading  into  the  Joralemon  St.  building 
is  made  use  of,  through  which  air  will  be  drawn 
in  from  an  opening  at  the  rear.  Access  to  the 
operating  chambers  as  well  as  also  to  the  lower 
levels  of  the  shafts  are  had  by  means  of  flights 
of  iron  stairs  conveniently  arranged,  as  shown  in 
the  accompanying  sections  of  the  station- 

The  duct  connections  from  the  blowers  to  the 
sozzles  are  simply  arranged,  consisting  in  general 
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similarly  proportioned  and  shaped  on  either  side 
in  order  to  equalize  the  flow  from  either  nozzle. 
The  blowers  deliver  through  connections  of  16 
sq.  ft  cross  section  which  join  at  the  top  of  the 
shaft  into  the  down  delivery  ducts,  special  flap 
dampers  being  used  at  the  joining  to  permit  either 
blower  desired  to  deliver  independently,  while  in 
case  it  is  desired  to  operate  both  blowers  together, 
the  dampers  will  assume  a  central  position  and 
thus  not  interfere  with  the  delivery  of  either  unit. 
The  choice  of  these  sizes  of  ducts  is  due  to  the 
fact  that  the  capacity  of  the  system  is  limited  by 
the  areas  of  the  nozzle  orifices,  upon  which  the 
design  of  the  Mowers  was  based ;  the  effect  of 
the  nozzles  is  such  that  even  with  the  second 
blower  in  operation,  the  volume  delivered  through 
them  would  be  increased  but  to  a  slight  extent, 
probably  not  over  20  per  cent.  The  control  of  the 
delivery  to  the  nozzles  in  either  tube  is  had 
through  sets  of  louvre  dampers  in  the  ducts  at 
points  immediately  beyond  the  joining  of  the 
cross  branch  to  the  vertical  duct,  which  dampers 
are  interconnected  and  so  actuated  that  the  blow- 
ers cannot  deliver  into  the  nozzles  of  both  tubes 
at  the  same  time;   these  damper   mechanisms  in 


matic  cylinders  built  by  the  Union  Switch  &  Sig- 
nal Co.  for  actuating  signal  mechanisms  being 
used.  As  these  cylinders  are  of  the  single-acting 
type,  two  are  installed  at  each  blower  station,  one 
for  throwing  the  dampers  in  either  position.  They 
are  mounted  side-by-side  on  the  side  of  the 
duct  near  the  dampers  and  hAve  their  pistons 
connected  to  a  rocker  arm,  pivoted  at  the  middle. 
Which  carries  a  bell-crank  so  connected  to  the 
louvre  dampers  as  to  always  maintain  one  closed 
while  the  other  is  open.  The  angles  which  the 
louvres  assume  when  closed  were  so  chosen  in 
relation  to  the  directions  of  flow  that  but  about 
6o-deg.  of  movement  of  the  vanes  is  required, 
and  in  order  that  the  cylinders  or  levers  may  not 
stick  in  a  partly  opened  position,  positive  throw 
spring  attachments  have  been  applied  to  the  levers 
of  either  louvre  which  will  always  ensure  com- 
pletion of  the  motion  of  opening  or  closing,  pro- 
vided the  cylinders  throw  the  mechanism  more 
than  half  way  over.  The  electric  air  valves  that 
control  the  pneumatic  cylinders  are  actuated  by 
the  regular  i6-volt  direct-current  supply  for  the 
signal  sytem,  a  double-throw  switch  at  the  Bowl- 
ing Green  interlockcr  tower  controlling  both  sets 
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of  cylinders ;  when  thrown  in  one  direction,  it 
actuates  simultaneously  the  cylinders  in  both 
blower  stations  for  the  direct  flow,  while  in  the 
other  direction,  the  cylinders  for  the  reverse  flow. 
In  this  way  the  adjustments  of  the  sets  of  dampers 
are  positively  interlocked  and  it  is  thus  rendered 
impossible  through  mistake  to  direct  the  blast 
into  both  ends  of  either  tube  at  one  time.  No 
provision  has  been  made  for  directing  the  blast 
in  the  same  direction  through  both  tubes  at  the 
same  time. 

The  provisions  for  ventilation  thus  made  enable 
a  great  variety  of  conditions  to  be  met.  Under  or- 
dinary conditions,  it  is,  as  above  stated,  expected 
that  the  air  in  the  tubes  will  be  maintained  suffi- 
ciently clear  for  the  comfort  of  the  trainmen  and 
passengers  by  the  piston-action  of  the  trains  pass- 
ing through,  while,  if  in  hot  summer  weather, 
more  ventilation  should  prove  desirable  for  cool- 
ing purposes,  the  operation  of  one  of  the  blower 
units  for  either  tube  will  add  considerably  to  the 
effect  of  the  trains.  It  is,  however,  in  the  case 
of  a  serious  emergency  that  the  full  value  of  the 
ventilating  equipments  would  be  realized.  While 
there  is  no  danger  from  fire  in  t.he  tunnels,  as 
cars  of  metallic  construction  only  are  to  be  ope- 
rated on  the  Brooklyn  extension,  the  smoke  that 
would  result  from  a  burnt-out  motor  or  other 
derangement  of  the  electrical  apparatus  of  the 
propulsion    system    could   .'ncite    a    serious   panic 


The  Amabele-Butterworth  Railway,  South 
Africa. 


The  Amabele-Butterworth  Ry.,  in  the  eastern 
part  of 'Cape  Colony,  South  Africa,  one  of  the 
newest  branches  of  the  Cape  Government  Rail- 
ways, starts  from  a  station  on  the  Eastern  Sys- 
tem about  so  miles  from  East  London,  an  im- 
portant town  on  the  Indian  Ocean.  Its  total 
length  is  78  miles,  but  the  central  portion  of  the 
line  from  Komgha  to  Ndabakazi,  41  miles,  is  the 
only  part  interesting  from  an  engineering  stand- 
point, both  the  first  part  from  Amabele  to  Kom- 
gha, and  the  last  part  from  Ndabakazi  to  Butter- 
worth,  passing  through  easy  country.  From 
Komgha  to  Ndabakazi  the  road  traverses  the 
mountainous  country  of  the  Kei  and  Toleni 
Rivers,  making  it  one  of  the  heaviest  lines  in 
the  Colony. 

lA  short  distance  from  Komgha,  which  is  27 
miles  from  Amabele,  the  road  starts  down,  from 
an  elevation  of  2,260  ft.  above  sea  level,  on  its 
descent  to  the  Great  Kei  River,  the  country  tr-i- 
versed  being  very  mountainous,  and  necessitating 
heavy  earth  work  and  masonry.  At  39J4  miles 
from  Amabele  it  became  necessary  in  order  not 
to  exceed  the  maximum  grade  to  build  a  spiral 
encircling  a  conical  hill,  and  passing  under  itself 
through  a  short  tunnel.     This   spiral  is  the  only 
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Mountainous   Portion   of  the   Amabele-Butterworth  Railway. 


amongst  passengers ;  such  smoke  or  obnoxious 
gases  in  case  of  a  stalled  train  can,  with  the 
blowers  in  operation,  be  rapidly  dissipated,  and, 
by  virtue  of  the  provisions  for  reversal  of  flow, 
in  such  a  manner  as  to  be  least  offensive  to  the 
people  at  the  scene  of  the  accident.  If,  for  in- 
stance, an  accident  of  serious  nature  shou'd  occur 
to  a  train  before  it  had  reached  the  mid-point  of 
the  tunnel,  the  shortest  distance  of  exit  for  the 
passengers  would  be  in  the  direction  from  which 
the  train  had  come,  so  that  the  regular  flow  of  air 
in  the  direction  of  train  movement  would  carry 
the  smoke  and  gases  in  the  opposite  direction ; 
if,  on  the  other  hand,  the  train  had  passed  the 
mid-point  of  the  tunnel  when  the  accident  oc- 
cured  the  quickest  exit  would  be  toward  the 
train's  destination  and  a  reversal  of  the  flow  of 
air  would  facilitate  the  same.  By  means  of  the 
system  of  telephones  in  the  tubes,  the  trainmen 
may  very  quickly  advise  the  de.spatcher  if  the 
reversal  of  flow  is  necessary,  which  is  accom- 
plished in  the  office  of  the  latter  by  the  mere 
throwing  of  a  single-pole  switch.  Furthermore, 
if  the  blowers  should  happen  not  to  be  in  opera- 
tion, they  could  be  instantly  started  by  the  mere 
throwing  of  another  switch  at  the  same  point, 
one  for  either  blower  station,  the  blower  motors 
being,  as  above  stated,  fitted  with  automatic  start- 
ing equipments  with  distant  control. 

The  ventilating  system  for  the  tunnels  and  the 
equipment  were  designed  by  the  late  Board  of 
Rapid  Transit  Railroad  Commissioners,  of  which 
Mr.  Geo.  S.  Rice  was  chief  engineer  and  Mr.  D. 
L.  Turner  general  inspector  of  stations.  The  de- 
tails of  the  electrical  devices  were  in  charge  of 
Mr.  H.  N.  Latey,  of  the  firm  of  Latey  &  Slater, 
consulting  engineers  to  the  late  commission. 


one  on  the  Cape  Government  Railways.  Between 
the  spiral  and  the  Great  Kei  River  heavy  earth 
work  and  a  number  of  long  culverts  were  neces- 
sary. 

I  he  distance  from  Komgha  to  the  Great  Kei 
River  by  railroad  is  18  miles,  though  it  is  only 
7  miles  in  a  straight  line  and  11  miles  by  wagon 
road.  This  development  was  necessary  in  order 
not  to  exceed  the  maximum  gradient  of  I  in  36 
or  about  2.8  per  cent.  ,  The  difference  in  eleva- 
tion between  the  two  places  is  1,563  ft.,  Komgha 
being  2,203  ft.,  and  the  river  bridge  640  ft.  above 
sea  level. 

The  Great  Kei  River  is  crossed  on  a  temporary 
timber  bridge  consisting  of  22  spans  of  25  ft.  each. 
Owing  to  a  difference  in  rail  elevation  of  21.95  ft. 
between  the  future  permanent  bridge  and  the 
present  temporary  one  a  switchback  was  put  in. 
the  line  approaching  it  being  built  in. a  permanent 
position.  This  switchback  lies  almost  entirely  on 
a  2}/^  per  cent,  grade,  is  3,000  ft.  long  and  has  a 
maximum  curvature  of  17  deg.  22  min. 

East  of  the  Great  Kei  River  the  ascent  to 
Ndabakazi  is  commenced.  For  some  distance  the 
line  follows  up  the  valley,  then  rounds  back 
180  deg.,  by  means  of  a  17  deg.  22  min.  curve, 
and  runs  on  the  same  'side  of  the  hill  above  the 
other  line,  until  the  Manqulu  Valley  is  reached. 
At  this  point  the  upper  and  lower  portions  of  the 
line  are  about  900  ft.  apart  horizontally,  though 
the  distance  along  the  track  is  about  4  miles.  Fol- 
lowing up  the  valley  to  near  its  head  the  line 
crosses  the  Manqulu  River  on  a  viaduct  of  four 
50- ft.  spans,  the  rail  level  being  about  Si '-4  ft. 
above  the  river  bed.  The  bridge  is  on  a  2  per 
cent,  grade  and  a  17  deg.  22  min.  curve.  After 
leaving  the  Manqulu  River  the  line  crosses  over 


the  divide  to  the  Toleni  Valley  at  Eagle,  and  froa 
this  point  on  the  most  difficult  work  is  found. 
Heavy  embankments  arc  necessary  and  in  one 
instance  a  rather  complicated  drainage  system  in 
which  two  culverts  unite  into  one  under  the  bank. 
The  line  for  some  distance  hugs  the  precipitous 
cliffs  that  fall  almost  shear  to  the  Toleni  River, 
about  400  ft.  above  the  water,  and  in  'this  stretch 
a  great  length  of  retaining  wall  was  built.  Two- 
tunnels,  one  351  ft.,  and  the  other  578  ft.  long 
were  driven  through  projecting  spurs.  The  Toleni 
River  is  crossed  on  a  bridge  of  two  loo-ft.  spanr. 

The  total  quantity  of  earth  work,  exclusive  of 
tunnel  excavation,  is  1,598,000  cu.  yd.,  which  omit- 
ting the  last  three  miles  near  Ndabakazi,  since 
they  contain  neither  fill  nor  excavation,  amounts- 
to  42,000  cu.  yd.  per  mile.  With  the  exception  of 
three  cuts  through  rock  and  disintregated  iron- 
stone, nearly  the  whole  of  the  work  is  loose  shale, 
both  soft  and  hard,  with  occasional  ledges  and 
boulders  of  solid  rock.  In  one  section,  a  mile  iri 
length,  nothing  but  very  hard  rock  was  encoun- 
tered. Various  explosives  were  experimented  with 
but  dynamite  gave  the  most  satisfactory  results. 

Toward  the  completion  of  the  work  concrete 
arches  with  stone  faces  were  adopted  for  culverts 
because  of  the  saving  in  masonry  and  time  of 
construction,  but  most  of  the  openings  under  the 
track  are  built  of  hammer-dressed  coursed  rubble- 
laid  in  cement  mortar.  Wherever  possible,  cul- 
verts have  been  placed  high  up  in  the  bank  to 
save  masonry,  drains  being  extended  up  into  the 
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Profile  beyond   Komgha. 

draw  from  the  bank  to  catch  the  water.  The  total! 
number  of  openings  under  the  track  including: 
bridges,  culverts  and  iron  and  tile  pipe,  is  366,. 
or  8.9  openings  per  mile.  At  mile  55  the  line 
crosses  a  deep  double  gully  on  a  high  bank.  K. 
culvert  has  been  fixed  in  each  gully  and  they  joii* 
under  the  embankment  into  a  common  outlet.  One 
culvert  falls  one  in  seven  and  the  other,  one  ini 
three,  the  roof  of  the  latter  being  stepped  down, 
The  length  of  the  present  construction  measures 
133  ft.,  and  had  two  separate  openings  been  built 
the  total  lengtk  would  have  been  about  260  ft. 

In  an  endeavor  to  reduce  the  quantity  of  con- 
crete used  in  one  of  the  culverts  a  special  design 
was  drawn  up  for  an  8-ft.  semi-circular  arch. 
The  side  walls  battered  one  in  five  and  the 
invert  was  curved.  The  length  of  the  culvert  wa> 
13. 1  ft.,  and  the  quantity  of  concrete  207  cu.  yd.,. 
or  a  little  over  7  cu.  yd.  per  lineal  foot. 

The  sand  for  the  concrete  had  in  general  to  be 
hauled   quite   a   distance,    such   material    as    wa» 
found  close  to  the  various  culverts  being  of  poQf 
quality.    The  sand  that  has  given  the  best  resulft 
is  a  sort  of  rotten  ironstone  found  close  to  the 
main  road  in  the  Kei  Valley.     This  was  put  in 
bags    and    conveyed   by    wagons   to    the    various 
culverts.     Trials   were   made   of   sand    from   the 
Great  Kei  River  but  as  a  rule  did  not  give  satis- 
factory   results.      In   some    places    it   was    found' 
difficult  to  get  water  for  mixing  th^  concrete  andi 
at  one  point  it  had  to  be  carried  up  by  men  a 
distance  varying   from  200  to  300   ft.   above   the 
river.     The  total  quantity  of  masonry  in  the  41 
miles  is  28,050  cu.  yd.,  an  average  of  684  cu.  yd. 
per  mile. 

There  are  three  tunnels  on  the  section  of  the 
line  from  Komgha  to  Ndabakazi,  the  shortest,  the 
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one  on  the  spiral,  being  66  ft.  in  length  and 
meriting  no  special  description.  It  is  on  a  17 
deg.  23  min.  curve'  and  as  the  formation  was  a 
soft  shale  it  was  lined  with  masonry.  Tunnel 
No.  I  is  352  ft.  long  and  lies  entirely  on  a  14  deg. 
28  min.  cur\-e.  Tunnel  No.  2  is  679.8  ft.  long,  the 
greater  part  of  it  being  straight  and  the  end  on 
transition  curves.  The  straight  section  is  527.4  ft. 
long.  The  cross  section  of  both  tunnels  is  14  ft. 
wide  on  the  straight  portions  and  16  ft.  4  in.  on 
the  curved  portions.  Shelters  are  provided  every 
66  ft.  alternately  on  either  side  of  the  tunnel. 
The  material  in  tunnel  No.  I  is  a  very  hard  close 
grained  rock  and  the  lining  for  the  walls  and  the 
arch  is  18  in  of  concrete.  In  tunnel  No.  2  the 
nature  of  the  rock  is  variable.  The  section 
through  the  softer  rock  will  have  a  24-in.  con- 
crete wall  with  an  18  in.  arch,  and  where  the 
harder  rock  is  encountered  the  thickness  of  the 
wall  will  be  reduced  to  i2  in.  The  drain  in  tun- 
nel No.  2  will  be  in  the  center,  but  in  tunnel 
No.  1  will  be  placed  on  the  inside  of  the  curve 
against  the  side  wall. 

Owing  to  the  comparatively  short  lengths,  the 
work  of  "setting  out  these  tunnels  was  not  diffi- 
cult In  tunnel  No.  I  the  first  portion  of  the 
curve  was  discarded  for  driving  purposes  and  a 
sub-tangent  fixed  at  the  mouth  of  the  tunnel,  the 
length  of  this  sub-tangent  being  231  ft  Although 
tunnel  No.  2  commences  and  ends  on  transition 
curx-es,  it  was  just  possible  to  clear  the  sides  of 
<ach  entrance  and  run  a  straight  line  through, 
offsetting  the  curves.  Two  chains  or  132  ft  from 
the  Komgha  entrance  to  the  latter  tunnel  the  line 
was  crossed  by  a  gully  into  which  a  cross  cut 
heading  was  driven,  meeting  the  center  line  39  ft. 
from  the  face  of  the  mountain.  By  this  means 
4  faces  were  worked  at  one  time. 

The  rails  arc  second-hand,  weighing  60  lb.,  and 
the  ties  are  of  treated  jarrah  wood  7  ft.  10  in. 
long  and  5  in.  thick,  11  being  used  to  a  30- ft  r.iil. 
The  joints  in  the  latter  are  laid  square  on  the 
tangents  and  staggered  on  curves.  The  minimum 
depth  of  ballast  below  the  ties  is  5  in.  The 
ballast  used  is  a  disintegrated  granite  found  along 
the  road.  Track  laying  and  ballasting  is  done  by 
contract  at  $25  per  chain  of  66  ft 

The  maximum  curvature  is  17  deg.  22  min.,  all 
curves  sharper  than  10  deg.  52  min.  being  transi- 
tioned, the  length  of  the  easement  being  105.6  ft. 
The  maximum  grade  is  I  in  36  or  about  2.8  per 
cent.,  compensated  0.035  per  degree  of  curvature. 
The  maximum  super  elevation  is  4%  in. 

The  work  was  done  in  short  contracts  varying 
from  !/j  to  2  miles  in  length,  according  to  the 
quantities  of  earth  work  or  masonry  and  the 
ability  of  the  contractor.  .\s  a  rule  the  earth 
work  and  masonry  were  let  to  different  men,  but 
experience  showed  that  to  combine  the  two  under 
one  contract  was  more  satisfactory.  The  average 
price  for  earth,  measured  in  excavation  and  in- 
cluding a  free  haul  of  528  ft.  varied  from  56  to 
68  cents  per  cubic  yard.  Solid  rock  varied  froni 
87  cents  to  $1.00  per  yard,  and  tunnel  excavation 
from  $5.00  to  $6.20  a  yard.  The  average  cost  of 
masonry  was  $11  95  per  yard,  concrete  $11.08.  The 
total  cost  for  the  41  miles  was  $2,209,135,  an 
average  of  $53^1  P"  >"''«• 

The  survey  and  the  location  of  the  line  were 
tnade  by  Mr.  A.  M.  Tippett,  chief  resident  engi- 
neer for  the  Cape  Government  Railways. 


Ea  rth  Slides. 


Steel  Ties  will  be  used  on  the  Bessemer  & 
Lake  Erie  Railroad  next  year  according  to  re- 
<ent  plans.  About  70,000  ties  will  be  necessary 
for  renewals  and  repairs  in  place  of  wooden  ties 
now  in  use,  the  lines  on  which  they  will  be  used 
aggregating  90  miles.  The  United  States  Steel 
Corporation  during  the  present  year  has  sold 
about  3flOH  tons  of  steel  ties,  and  on  the  roads 
h  controls  about  $500,000  worth  are  in  use,  suffi- 
cient for  about  160  miles  of  track. 


Mr.  H.  Rohwer,  formerly  chief  engineer  of 
the  Missouri  Pacific  Ry.,  has  contributed  to  a  re- 
cent bulletin  of  the  American  Railway  Engineer- 
ing and  Maintenance  of  Way  Association  some 
notes  concerning  earth  slides  which  are  based  on 
his  long  experience  in  railway  work.  After 
pointing  out  the  fundamental  fact  that  slides  are 
formed  when  masses  become  disconnected,  and 
hang  on  a  slope  steeper  than  the  plane  of  friction 
due  to  the  character  of  the  material  and  its  ability 
to  resistance,  he  states  that  water  being  one  of 
the  most  influential  elements  in  reducing  this  re- 
sistance to  a  minimum,  it  is  well  to  provide  for 
proper  drainage  before  slides  set  in.  The  golden 
rule  is  to  "keep  the  water  away  from  the  road- 
bed." The  study  of  geology  is  frequently  over- 
looked by  the  engineer  having  charge  of  location, 
and  he  gives  but  little  attention  to  the  possibility 
of  encountering  slides  caused  by  either  the  grade 
or  location  of  line.  If  drainage  is  of  so  much 
importance,  why  not  place  the  line,  circumstances 
permitting,  where  drainage  can  be  rendered  most 
effective,  allow  sun  and  wind  to  act  upon  the 
roadbed,  and  pay  close  attention  to  the  manner 
of  constructing  it? 

When  delegated  to  investigate  the  cause  of 
slides  in  an  embankment  of  one  of  the  main 
trunk  lines  in  the  Middle  West,  constructed  about 
the  year  1861,  Mr.  Rohwer  found  the  slopes  con- 
siderably deranged.  The  embankment,  about  a 
quarter  of  a  mile  in  length  and  over  22  feet  high 
in  the  middle,  was  continually  settling,  and  not- 
withstanding the  attention  given  it  by  the  operat- 
ing department,  this  evil  continued  to  exist 
Trackmen,  when  called  upon  to  remedy  similar 
breaks,  usually  apply  stone,  which  on  account  of 
the  greater  weight,  increases  rather  than  di- 
minishes the  evil  and  the  cause  of  the  slide  is 
thereby  not  removed,  in  Mr.  Rohwer's  opinion. 
The  method  employed  not  being  effective,  piles 
were  driven  and  a  bridge  constructed  along  and 
over  the  fill  for  such  distance  as  was  deemed 
necessary.  As  the  piles  did  not  rest  in  original 
ground,  they  swayed  to  and  fro,  and  the  main- 
tenance of  the  line  and  grade  became  a  matter 
of  great  annoyance  and  cost  About  the  time  this 
pile  bridge  required  renewal,  Mr.  Rohwer  was 
asked  to  make  an  investigation  of  the  trouble  and 
to  recommend  what  should  be  done  to  improve 
the  safety  of  the  road,  and,  if  possible,  prevent 
the  slides  and  dispense  with  the  trestle. 

In  digging  a  trench  on  each  side  of  the  track 
along  the  foot  of  the  slope  and  parallel  with  the 
track,  considerable  seepage  from  the  bank  poured 
forth,  leading  to  the  belief  that  the  water  was 
retained  in  the  bank  by  some  cause  or  other,  and 
was  seeking  an  outlet.  Mr.  Rohwer  then  had  in- 
tercepting drains  constructed,  extending  towards 
the  center  of  the  embankment  at  intervals  of  25 
to' 50  ft.,  according  to  the  amount  of  water  ap- 
parently confined  in  the  embankment.  The  drains 
were  then  filled  with  stone — the  heavier  at  bot- 
tom and  the  lighter  on  top — covered  with  cinders. 
This  method  accomplished  the  object  of  draining 
the  embankment  and  rendered  it  stable  so  that 
the  trestle  could  be  removed,  and  no  further  dif- 
ficulty at  that  point  has  been  experienced. 

In  prosecuting  this  work,  the  drills  were  ex- 
tended into  the  center  of  the  embankment,  and  it 
was  discovered  that  a  number  of  partly  decayed 
logs  were  embedded  therein.  Upon  inquiry  it 
was  ascertained  that  the  contractor  at  the  time  of 
construction  had  logs  hauled  in  at  night  The 
earth  on  the  outside  covering  up  this  deception, 
the  water  was  retained  in  the  inside  of  the  em- 
bankment, softening  the  material  dropping  into 
it,  and  with  the  heavier  material  on  top,  was 
forced  to  the  sides,  and  thus  creating  slips  or 
slides.  In  the  case  above  cited,  the  slide  sounded 
a  timely  warning,  so  that  the  proper  remedy  could 


be  employed.  However,  crevices  formed  under 
the  roadbed  are  much  more  dangerous,  the  latter 
producing  slides  without  giving  notice,  this  often 
being  the  case  where  the  roadbed  rests  on  the 
debris  hanging  on  the  side  of  bluffs,  especially 
when  bordering  on  a  treacherous  stream  like  the 
Missouri  River. 

Water  coming  down  ravines  can  be  readily  con- 
ducted across  the  roadbed  by  bridges  or  cul- 
verts, but  in  such  cases  care  must  be  exercised  as 
to  outlet.  However,  water  falling  on  the  sidehill 
between  ravines  or  creeks  and  dropping  from 
bluffs  into  the  debris  where  it  cannot  readily  be 
intercepted,  will  enter  the  roadbed,  penetrate  the 
underlying  loose  strata  and  find  its  way  over  and 
along  the  harder  strata,  thus  creating  the  earth 
slides  to  which  reference  has  been  made.  This 
water  keeps  the  ground  under  the  track  in  a 
constant  moist  state,  a  menace  to  the  safe  opera- 
tion of  the  road.  Oftentimes  it  will  form  crevices, 
and  when  once  formed  they  will  increase  and 
may  reach  to  the  very  surface,  only  to  be  discov- 
reed  after  a  wreck  has  occurred,  and  are  then 
usually  termed  "a  washout"  Again,  the  water 
may  soften  the  material  until  it  becomes  slushy 
and  will  produce  a  slip  at  the  foot  of  the  lower 
slope.  Borings  made  by  Mr.  Rohwer  over  a 
distance  of  seven  miles  on  parts  of  tracks  so 
situated  showed  that  the  roadbed  developing  such 
defects  v/as  invariably  located  directly  against  a 
bluff  or  perhaps  resting  on"  material  underlaid  by 
slanting  rock,  which  rock  forming  a  part  of  the 
bluff,  had  been  eroded  by  the  action  of  the  water, 
either  river  or  surface,  or  both  combined. 

If  the  water  is  collected  at  frequent  intervals 
and  conducted  across  the  track  either  by  means 
of  small  boxes  (if  pipe  cannot  be  utilized)  or 
conveyed  in  open  ditches  plastered  with  cement 
or  rammed  with  small  stone  so  as  to  prevent  the 
watet  from  penetrating  into  the  roadway,  the 
danger  referred  to  can  be  greatly  diminished. 

The  most  remarkable  slide  coming  to  the  notice 
of  Mr.  Rohwer  was  encountered  on  the  White 
River  Ry.  at  the  entrance  of  a  long  tunnel,  its 
magnitude  precluding  all  thought  of  removing 
it.  The  disturbance  first  manifested  itself  at 
what  might  be  termed  a  sidehill  cut.  In  remov- 
ing the  footing,  the  mass  of  clay  seemed  to  lose 
its  hold  on  the  rock  whereon  it  rested,  and  began 
breaking  off,  first  showing  cracks  insignificant  in 
size  and  their  location  being  confined  to  the  right- 
of-way,  but  later  reaching  far  out  into  the  ad- 
joining hills,  bringing  down  trees  and  forming 
breaks  in  the  surface  15  to  25  ft.  in  height  and 
perpendicular  in  appearance. 

The  Omaha  tunnel,  2,650  ft  in  length,  pene- 
trates a  sag  in  the  Ozark  Mountains,  consisting  of 
a  so-called  boulder  formation,  lime  and  rock  be- 
ing found  intermixed  with  clay,  a  hydrated  silica 
of  alumina  of  brownish  color,  due  to  the  presence 
of  iron  oxide.  This  clay  is  very  plastic,  espe- 
cially so  in  the  approaches  where  action  of  water 
is  not  constant,  as  in  a  tunnel.  Here  the  layer 
of  clay  was  from  5  to  100  ft.  thick,  underlaid  with 
strata  of  solid  rock  of  smooth  surface  and  slant- 
ing at  an  angle  of  from  5  to  10  degrees  toward 
the  creek,  along  which  the  line  had  been  located, 
then  in  course  of  construction.  The  grade  of 
the  roadbed  entered  the  rock  20  ft  below  the 
surface ;  in  other  words,  the  approach  to  the  tun- 
nel has  a  20-ft.  rock  cut  with  clay  in  the  slope 
overlying  it. 

As  soon  as  cracks  appeared  on  the  surface,  ex- 
tra precautions  were  taken  against  surface  water. 
The  surface  ditches  were  gfven  steeper  grades, 
and,  where  possible,  bottoms  were  cemented  so 
that  the  water  could  drain  off  more  quickly,  thus 
reducing  chances  of  penetration  to  a  minimum. 
In  spite  of  this  the  ground  continued  to  break 
and  started  to  move  toward  the  open  cut,  at 
first  dropping  into  it  little  at  a  time,  gradually 
increasing   until    after   a    rather   heavy    rain    the 
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entire  cut  filled  up  with  this  stuff,  involving  an 
expenditure  of  one  dollar  per  cubic  yard  for  its 
removal.  Though  the  moving  masses  had  adopted 
a  slope  of  nearly  two  horizontal  to  one  vertical, 
the  breaks  continued,  stretching  for  more  than 
150  ft.  into  the  hill  above  the  grade  of  the  road- 
bed, and  Over  500  ft.  distant  from  it. 

To  prevent  similar  occurrences  during  the  time 
of  operation,  involving  delay  and  expense,  Mr. 
Rohwer  had  the  rock  cut  arched  over  for  a  dis- 
tance of  600  ft,  from  the  portal  of  the  tunnel. 
But  an  arch,  framed  of  timber  in  order  to  furnish 
clearance,  Vifithout  protection  against  side  pres- 
sure, cannot  be  relied  upon  as  a  permanent  safe- 
guard against  slides.  To  make  it  serve,  however, 
should  the  mass  continue  to  move,  the  clay  bank 
was  removed  for  a  distance  of  12  ft.  from  the 
edge  of  the  rock  cut  and  holes  were  drilled  into 
the  rock  8  to  10  ft.  in  depth,  and  from  10  to  15 
ft.  apart  in  a  row  along  the  foot  of  the  new  bank, 
shots  being  placed  therein  and  fired  simultantously 
by  means  of  an  electric  battery.  The  rock  was 
broken  but  not  scattered,  a  trenchlike  crack  ap- 
pearing at  the  surface.  The  writer  then  had 
logs  cut  from  the  timber,  of  which  an  abundance 
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Crocker's  Reef  Dam  across  the  Hudson  at 
Ft.  Edward. 

By   Herbert  Spencer,  C.  E. 


For  the  improvement  of  the  Champlain  Canal, 
extending  from  Waterford  to  Fort  Edward,  via 
the  Hudson  River,  and  from  the  latter  place  to 
Whitehall,  on  Lake  Champlain,  a  series  of  dams 
will  soon  be  in  course  of  construction.  The 
Crocker's  Reef  dam  across  the  Hudson  River  is 
the  first  of  this  series  to  be  constructed,  and  will 
serve  to  maintain  the  Barge  Canal  level  for  a 
distance  of  seven  miles. 

The  accompanying  views  and  sketches  show  the 
main  features  of  the  work  and  the  methods  em- 
ployed by  the  contractors  during  construction. 
The  dam  is  in  two  sections,  the  east  spillway 
being  480  ft.  long,  and  the  west  spillway  280 
ft.  long.  The  bottom  of  the  river  is  rocky  on 
both  sides  of  the  island,  the  rock  being  a  shale 
formation,  very  common  in  this  locality.  One  of 
the  illustrations  shows  the  lay-out  of  the  east 
channel,  with  the  sections ;  the  west  channel  is 
similar,  except  that  the  abutment  walls  are  not 
so  long. 
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to  substitute  a  crib  coffer  dam  in  place  of  the 
interior  puddled  dam.  This  was  on  account  of 
the  deeper  section  encountered,  and  it  was  also 
thought  to  be  more  economical. 

The  cribs  consisted  of  rough  hewn  timbers, 
mostly  maple  and  elm,  which  were  all  cut  from 
the  spoil  banks  further  up  the  river.  The  cribs 
were  framed  on  shore  by  placing  one  log  upon 
another,  log  house  fashion,  and  drift-bolting  with 
'A-in.  pieces  of  iron.  One  of  the  illustrations 
shows  a  section  of  these  cribs.  On  the  inside 
was  nailed  2-in.  plank  to  hold  the  stone  with 
which  they  were  sunk. 

When  a  crib  was  framed  on  shore  it  was  buoyed 
up  by  placing  empty  oil  barrels  in  it  and  towed 
out  to  place.  Guy  ropes  anchored  to  trees  on 
shore  assisted  in  letting  it  down  to  the  proper 
location,  when  it  was  lined  up  and  sunk.  A 
large  raft  loaded  with  stone  always  accompanied 
the  crib,  and  when  it  reached  its  anchorage  the 
stones  were  thrown  in.  Owing  to  the  swift 
current  it  was  difficult  to  always  hold  the  cribs 
in  place,  and  considerable  care  and  ingenuity  had 
to  be  exercised  to  sink  them  at  the  proper  place. 

A   large  crib  50  ft.  long  was   framed  on  shore 
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Method  of  Placing  and  Filling  Cribs  for  Coffer-Dam;  Crocker's  Reef  Dam. 


was  found  in  the  immediate  neighborhood  and 
these  logs  were  placed  alongside  each  other  v/ith 
the  butt  end  in  the  rock  crevices,  the  oth<:T  end 
overhanging  the  timber  arch,  and  resting  upon 
its  top.  The  material  under  the  logs  and  be- 
tween the  logs  and  the  arch  was  tamped,  thus 
forming  a  solid  flooring  over  which  the  material 
could  slide,  as  was  contemplated,  distributing  it 
over  the  entire  arch  and  serving  as  a  weight 
instead  of  a  thrust. 

The  further  object  of  cracking  the  reck  v/as 
to  permit  the  water  coming  through  the  clay  to 
escape,  thus  leaving  the  footing  dry  and  in  bet- 
ter position  to  act  as  a  support.  The  plan  worked 
very  satisfactorily.  The  first  rain  produced  an- 
other slide,  the  logs  carrying  the  inaterial  over 
the  arch.  With  the  drain  in  the  rock  at  a  distance 
of  12  ft.  from  the  edge  of  the  cut  and  over  30 
ft.  from  the  foot  of  the  new  slope,  a  good  foot- 
hold had  been  created  which  served  the  purpose, 
for  no  further  movement  of  the  overhanging 
masses,  estimated  by  the  engineer  in  charge  as 
reaching  the  enormous  quantity  of  130,000  cu. 
yd. ;  has  taken  place  since  that  time,  1904.  The 
few  sticks  of  timber  in  the  arch  which  had  moved, 
were  displaced  not  more  than  an  inch. 

This  experience  led  Mr.  Rohwer  to  the  con- 
clusion that  many  similar  slides  formed  by  masses 
moving  along  a  rock  surface  might  be  checked 
by  boring  holes  down  to  rock,  lowering  dynamite 
and  breaking  the  surface  by  means  of  blasts  and 
actual  practice  has  confirmed  this  view. 


An  Investigation  of  Manhole  Explosions  at 
Aberdeen,  England,  disclosed  the  fact  that  coal 
gas  leaking  from  street  mains  may  become  odor- 
less by  filtering  through  a  moderately  thick  layer 
•f  earth   without  losing  its   explosive   eiYf'i. 


Work  was  started  on  the  dam  proper  on  May 
24,  1906,  the  contractors  excavating  the  rock 
with  pick  and  shovel.  The  section  of  the  dam 
called  for  the  neat  line  of  the  excavation  to 
be  on  the  back  line  of  the  dam,  and  that  the 
concrete  skewback  should  butt  up  close  against 
the  rock.  Drills  were  set  about  2^  ft.  back  of 
this  cutting  line,  and  after  the  holes  were  fired 
the  rock  was  picked  off  to  a  neat  line.  A  trench 
about  2  ft.  deep  was  thus  dug  out  of  the  rock, 
care  being  taken  to  secure  a  good  rock  shoulder 
against  which  the  concrete  could  butt.  The  ex- 
cavated material  was  thro\yn  outside  of  the  cof- 
fer dam  on  the  downstream  side,  and  helped 
weight  down  the  sheeting  and  keep  it  in  place. 

As  the  water  was  shallow  for  about  150  ft.  out 
from  the  east  shore,  it  was  decided  to  build  a 
puddled  coffer  dam  on  the  upstream  side.  The 
coffer  dam  consisted  of  8x8-in.  timbers,  s  ft. 
apart  horizontally  and  2j4  ft.  apart  vertically, 
separated  by  J^-in.  round  bars  with  square  nuts. 
The  truss  was  braced  by  4x4-in.  vertical  posts 
5  ft.  apart,  and  4x4-in.  diagonals.  Two  rows  of 
l-in.  plank  were  then  placed  on  the  inside  of  this 
coffer  dam  on  each  side.  Sand  bags  were  placed 
at  the  bottom  and  clay  puddle  was  placed  inside. 

The  material  for  the  puddle  was  taken  from  the 
canal  prism  just  north  of  the  dam,  and  consisted 
of  a  clayey  mixture,  with  considerable  earth 
mixed  in.  The  downstream  side  was  treated  by 
placing  two  rows  of  i-in.  sheeting  against  the 
stringers  at  the  south  end  of  the  trestle  timbers. 
Sand  bags  were  then  thrown  on  the  bottom  and 
clay  dumped  in  until  it  was  well  up  on  the  sides 
of  the  sheeting.  One  of  the  illustrations  shows 
a  section  of  the  coffer  dam,  and  the  arrange- 
ment of  the  track  overhead. 

At  Sta.  2-|-20  of  the  line  of  dam  it  was  decided 


to  close  the  last  gap  between  the  rest  of  the  cribs 
and  the  island,  and  was  floated  to  place  in  the 
usual  manner.  Unfortunately,  the  water  was  too 
swift  and  the  guy  ropes  broke,  allowing  the  crib 
to  float  downstream.  It  was  with  difficulty  re- 
covered and  brought  back  to  place.  At  this  lat- 
ter place  a  depth  of  water  of  28  ft.  was  found, 
and  the  crib  had  to  be  sunk  here.  This  depth  was 
not  looked  for,  as  the  cross-sections  did  not  ex- 
tend upstream  far  enough  to  take  in  the  hole. 
However,  it  was  successfully  done,  and  a  small 
wing  crib  placed  at  an  angle  to  deflect  the 
strong    current    away    from    the    deep   hole. 

Three  separate  coffer  dams  were  used  to  cross 
the  east  spillway  and  as  soon  as  enough  cribs 
were  in  place  8  x  8-in.  timbers  were  placed  on 
the  upstream  side  to  connect  them.  These  were 
securely  fastened  to  the  crib,  and  the  sheeting 
was  then  run  down  to  the  bottom.  Two  rows 
were  used,  one-inch  plank  for  the  shallow  water 
and  two-inch  plank  for  the  deeper  sections.  These 
plank  were  nailed  to  the  waling  pieces  connect- 
ing the  cribs,  and  as  soon  as  they  were  in  place 
the  maneuvering  boat  was  placed  close  by,  and 
sand  bags  were  guided  by  two  poles  held  by 
hand  until  they  settled  on  the  bottom.  These 
were  firmly  rammed  in  place,  and  all  large  holes 
at  the  bottom  chinked  up. 

Clay  was  next  brought  over  from  the  prism 
excavation  in  4-cu.  yd.  dump  cars,  three  cars  to 
a  train  load,  and  dumped  on  a  platform.  Shovel- 
ers  then  threw  the  dirt  over  the  sides  and  it  slid 
down  the  sheeting  and  settled  at  the  bottom, 
closing  all  joints  between  the  planks.  The  down- 
stream side  was  made  secure  by  placing  sheeting 
against  the  two  ends  of  the  trestle  timbers,  and 
throwing  in  dirt  until  it  almost  reached  to  the 
top  of  the  dam. 
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The  first  section  of  cotfer  dam,  about  130  ft. 
long,  was  pumped  out  in  17  minutes,  and  no 
trouble  at  all  was  encountered  by  leakage.  In 
fact,  all  the  coffer  dams  were  exceptionally  well 
built,  and  very  little  leakage  occurred  in  any  of 
them. 

The  trestle  was  built  as  the  coffer  dam  pro- 
gressed, and  consisted  of  upright  posts  9  in.  in 
diameter,  spaced  12  ft  apart.  Across  the  top 
of  the  posts  were  placed  rough  timbers  smoothed 
on  only  two  sides  and  projecting  over  the  posts 
.about  2  ft.  These  were  fastened,  both  longitudi- 
nally and  transversely,  and  were  also  braced 
against  the  rock-filled  cribs.  Ties  were  placed 
oa  top   of  the   trestle,   and   a   3-ft.   gauge   track 


the  mixer  prepared  to  start  the  loaded  car  off 
again. 

An  actual  timing  between  trips  showed  an  in- 
terval of  about  seven  minutes,  and  that  two  min- 
utes was  taken  to  dump  the  car.  The  length  of 
time  it  took  to  dump  was  due  to  the  fact  that 
the  car,  being  an  ordinary  dump  car,  was  not 
suitable  for  this  work,  as  the  concrete  could  not 
slide  out  fast  enough.  The  bottom  was  covered 
with  a  large  sheet  iron  plate,  and  the  corners 
plastered  with  sand,  so  that  very  little  mortar 
could  run  out  going  from  the  mixer  to  the  dam. 

Points    were   given    at    intervals    of   about    20 


these  straight  ribs  as  far  as  the  level  of  the 
rock. 

The  concrete  was  allowed  to  run  out  from 
inside  the  forms  and  fill  the  space  between  the 
rock  and  the  bottom  of  the  forms.  This  was 
the  simplest  and  easiest  way  to  construct  the 
skewback,  care  being  taken  to  see  that  the  con- 
crete had  a  close  bond  to  the  rock  shoulder  of 
the   foundation. 

Large  stones  about  i  cu.  ft.  in  size  were  placed 
in  the  dam,  spaced  i2-in.  apart.  About  ten  per 
cent,  of  the  dam  consisted  of  these  stones.  On 
account  of  the  flat  curve  of  the  dam  it  was  dif- 


Dam  across  the  East  Channel. 


Location  of  Crocker's  Reef  Dam. 


Arrangement  of  Crib  and  Trestle  for  Use  in  Deep  Water. 


<m  the  ties.  When  the  concrete  had  hardened 
cufBdently  and  the  forms  removed,  the  vertical 
posts  in  the  upstream  side  were  taken  out,  and 
the  transverse  timbers  allowed  to  rest  directly  on 
the  dam.  The  track  was  then  shifted  on  the  dam. 
The  concrete  was  a  i  -.z'/i  -.5  mixture,  and  was 
conveyed  from  the  mixer  to  the  dam  by  an 
i8-ton  Porter  locomotive,  drawing  a  four-yard 
concrete  car.  The  method  adopted  was  as  fol- 
lows :  When  a  car  was  filled  with  concrete  it  was 
«tarted  by  giving  it  a  shove,  which  sent  it  on 
the  track  to  Point  A.  The  locomotive  at  this 
time  was  on  the  siding  B  with  an  empty  car, 
which  it  brought  up  to  the  concrete  mixer  C, 
uncoupled  and  then  went  back  and  shoved  the 
<ar  of  concrete  at  A  over  to  the  dam.  The  re- 
turn trip  was  not  started  until  the  locomotive 
gave  a  warning  blast,  at  which  time  the  men  at 


ft.  on  the  bottom  of  the  large  curve  for  setting 
the  forms.  A  string  was  stretched  between  these 
points  and  the  bottom  .of  the  curve  brought  to 
this  line.  Ribs  were  made  out  of  2-in.  plank 
and  spaced  S  ft.  apart.  These  ribs  were  fastened 
by  cleats  to  the  trestle  overhead  and  braced 
against  the  rock  at  the  bottom,  and  the  forms 
nailed  on  this  curve.  Ribs  were  also  made  for 
the  small  curve  at  the  cr«st,  and  ^  x  2-in.  lag- 
ging na'iled  on.  The  line  for  the  crest  at  the  cor- 
rect elevation  was  given,  and  the  small  ribs 
brought  to  this  line  after  allowing  for  the  lag- 
ging to  be  nailed  on. 

The  slope  below  the  larger  curve  was  given 
by  a  template,  and  the  tangent  to  the  curve 
made  by  nailing  pieces  of  2-in.  plank  to  the 
ribs  and  allowing  them  to  rest  against  the  rock 
at  the  bottom.     The  forms  were  then  nailed  to 


Arrangement  for  Shallow  Water. 

ficult  to  ram  the  concrete  against  the  forms, 
and  only  enough  plank  were  placed  to  keep 
abreast  of  the  concrete.  By  this  method  the  men 
in  the  dam  could  use  their  forks  to  pry  back  the 
stones. 

The  abutment  walls  for  the  spillway  were  well 
bonded  into  the  rock  on  each  side,  the  elevation 
of  the  top  being  taken  2'/2  ft.  above  the  maxi- 
mum high-water  stage.  The  core  walls  on  the 
island  and  on  the  west  mainland  are  of  concrete, 
with  in  earthen  embankment  16  ft.  wide  on  top 
and  covering  the  top  of  the  wall  to  a  depth  of 
2  ft. 

The  dam  was  started  the  latter  part  of  May, 
and  completed  about  Oct.  10,  1906.  The  total 
length  of  crest  is  760  ft.  The  contractor  was 
the  Empire  Engineering  Corporation  of  New 
York. 


October  5,  1907. 
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Back-Filling  Trenches. 

A  paper  by  George  C.  Warren,  President  of  Warren 
Brothers  Co.,  before  the  Detroit  convention  of  the 
American  Society  of   Municipal  Improvements. 


It  is  pleasing  to  note  that  recent  issues  of  engi- 
neering periodicals  have  devoted  prominent  space 
to  this  matter,  which  is  both  one  of  the  most  im- 
portant and  one  of  the  most  generally  neglected 
matters  that  municipal  officials  and  contractors 
have  to  meet  in  connection  with  street  work. 

One  of  the  articles  referred  to  quotes  from 
specifications  of  the  West  Park  Commissioners, 
of  Chicago,  which  are  incorporated  in  permits 
granted  for  making  excavations  in  streets  to 
reach  underground  service  pipes.  From  the  quo- 
tation the  following  extract  is  of  special  interest : 

"All  material  excavated  from  any  trench  under 
paved  roadways  must  be  removed  from  the  boule- 
vard ;  said  trench  being  refilled  with  clean  cinders, 
sand,  gravel,  or   crushed   stone,  placed   in   layers 


withdrawal  of  one  iota  of  the  greatest  precau- 
tion and  care  in  this  important  matter  of  back- 
filling of  trenches,  carelessness  in  which  is  cost- 
ing an  aggregate  of  hundreds  of  thousands  of 
dollars  annually  in  damage  to  pavement  and  ve- 
hicles. On  the  contrary,  my  purpose  is  to  en- 
deavor to  point  out  the  importance  of  the  matter 
and  to  suggest  practicable,  general  requirements 
for  overcoming  the  difficulty  in  the  most  econom- 
ical way  as  to  each  particular  case. 

With  a  quarter  of  a  century  of  experience  in 
street  paving  throughout  the  United  States  and 
Canada,  I  believe  I  have  met  the  matter  of  back- 
filling of  trenches  in  about  all  of  its  possible 
phases,  and  I  appreciate  that  it  is  a  most  difficult 
matter  to  draft  a  specification  which  will  give 
(a)  efficient  results  and  (b)  a  basis  of  payment 
for  the  work  .  which  will  insure  the  greatest 
practicable  economy  to  the  city  and  fairness  to 
the   contractor. 


Completed  Section  of  Crocker's  Reef  Dam  with  Work  in  Progress    beyond    It. 


not  exceeding  6  in.  in  depth,  thoroughly  com- 
pacted with  heavy  hand  rammers,  using  the  nec- 
essary amount  of  water  to  complete  perfect  con- 
solidation of  the  back  filling." 

This  specification  is  certainly  on  the  safe  side, 
but  for  general  use  in  many,  if  not  most  cases,  it 
seems  to  the  writer  unnecessarily  severe  and  ex- 
pensive in  the  requirement  that  all  material  ex- 
cavated from  any  trench  must  be  removed  from 
the  street  and  replaced  by  cinders,  sand,  gravel, 
crushed  stone,  etc. 

In  the  case  of  West  Chicago  Park  Boulevards 
such  a  general  stipulation  may  be  justified  by 
either: 

(a)  The  importance  of  not  littering  the  boule- 
vards any  more  than  absolutely  necessary  and 
of  maintaining  their  fine  appearance  as  constantly 
as  possible,  or 

(b)  The  knowledge,  if  it  is  a  fact,  that  the 
sub-soil  underlying  this  section  of  Chicago  is  of  a 
character  which,  after  once  being  disturbed,  is 
unsuitable  for  backfilling  of  trenches.  Whatever 
may  be  the  reason  and  justification  for  such  a 
claim  by  the  Chicago  West  Park  Commission- 
(and  I  assume  it  is  justified  there),  this  should 
not  be  set  out  as  a  generally  suitable  provision 
and  for  all  cities  and  all  classes  of  sub-soil.  I 
do  not  want  to  be  understood  _as  advocating  the 


The  greatest  difficulty  arises  from  the  fact  that 
the  method  of  treatment  and  its  cost  vary  very 
widely  with  the  character  of  sub-soil,  which  often 
varies  very  greatly  within  the  limits  of  one 
sewer  or  water  or  gas  main  trench ;  this  often 
cannot  be  foreseen  and  often  varies  with  the 
weather  conditions  (wet  or  dry)  which  happen 
to  prevail. 

Before  attempting  to  offer  a  solution  I  will 
mention  a  few  instances  which  have  come  to  my 
notice.  There  is  a  popular  notion  that  trenches 
should  be  allowed  to  settle  for  a  year  before 
paving  and  that  then  the  work  is  safe.  This  is 
not  only  a  fallacy  which  breeds  carelessness  in 
cases  where  it  is  thought  no  pavement  will  be 
laid  in  a  year  or  more,  but  it  is  impracticable 
to  defer  paving  until  a  year  or  more  after  all 
<nains  and  house  connections  are  made,  and 
equally  impracticable  to  avoid  cutting  into  pave- 
ment for  installation  of  and  repairs  to  service 
pipes,  although  the  latter  can  be  guarded  against 
by  the  exercise  of  reasonable  precaution  much 
more  than  is  generally  done. 

We  all  know  that  by  careless  or  indifferent 
backfilling  of  trenches  unpaved  streets  are  often 
rendered  dangerous  and  nearly  impassable  for 
years.  I  remember  about  fifteen  years  ago  an 
instance   in   one   of   our   older   cities,   where   an 


asphalt  pavement  was  being  laid,  replacing  an 
old  cobble  pavement.  The  cobbles  and  a  few 
inches  of  the  underlying  earth  necessary  to  pro- 
vide the  sub-grade  were  removed;  the  sub-grade 
rolled  with  a  steam  roller,  and  a  concrete  founda- 
tion laid.  While  the  concrete  was  "setting"  there 
had  been  a  good  deal  of  rain,  and  at  one  point 
in  the  street  the  concrete  settled  and  developed 
a  hole,  into  which  a  hoe  handle  was  inserted 
the  full  length  without  finding  the  bottom  of  the 
hole.  Investigation  and  subsequent  examination 
developed  a  serious  hollow,  several  feet  deep, 
about  2  ft.  below  the  surface  and  over  200  ft 
long,  over  a  sewer  which  had  been  laid  twenty- 
five  years  before  and  doubtless  backfilled  in  what 
is  still  the  quite  generally  customary  way  of 
merely  th,rowing  the  earth  loosely  back  into  the 
trench.  In  this  case  a  crust  or  arch  of  solid 
earth  had  become  formed,  which  did  not  develop 
the  hollow  below  until  the  excavation  for  the  new 
pavement  removed  a  part  of  this  crust,  and  the 
rains  caused  the  balance  of  the  crust  in  one  spot 
to  fall  into  the  hole.  In  another  instance  no 
trouble  developed  •  in  the  construction  of  an  as- 
phalt pavement  laid  on  concrete  foundation,  but 
three  years  later  a  horse's  hoof  broke  through  the 
surface  of  the  pavement  and  he  broke  his  leg. 
Here  examination  revealed  a  hole  6  ft.  deep, 
which  it  took  fifty  loads  of  earth  to  fill,  over  a 
sewer  trench  ten  years  old. 

It  is  very  common  for  a  pavement  to  settle  a 
year  or  more  after  it  is  laid  along  the  line  of  a 
sewer  trench  filled  several  years  before  the  pave- 
ment, where  no  trouble  developed  during  the  roll- 
ing and  laying  of  the  pavement.  It  is  still  more 
common  to  find  almost  insurmountable  difficulty 
from  settlement  of  old  trenches  while  the  paving 
work  is  in  progress. 

So  much  for  the  theory  that  however  carelessly 
a  trench  or  other  fill  is  made  it  will  settle  itself 
within  a  year.  On  the  other  hand,  I  have  never 
known  of  a  case  where  trouble  has  followed  from 
the  settlement  of  sewer  or  service  pipe  trenches 
made  immediately  before  the  laying  of  the  pave- 
ment where  I  had  supervision  of  the  backfilling, 
even  with  very  treacherous  soil  conditions.  I 
would  far  rather  take  my  chances  on  the  guarantee 
of  a  pavement  laid  immediately  after  a  sewer 
trench,  the  filling  of  which  I  could  control,  than 
five  years  after  the  laying  of  a  sewer,  the  trench 
of  which  was  filled  with  the  generally  customary 
carelessness  and  usual  view  to  the  least  possible 
cost  only. 

About  two  years  ago  I  was  going  over  a  street 
about  two  miles  long  in  the  Middle  West,  for  the 
paving  of  which  bids  were  about  to  be  received. 
A  sewer,  the  trench  of  which  was  from  15  to  20 
ft.  deep  to  a  clay  soil,  was  being  built,  using  an 
excavating  machine,  which  backfilled  without 
tamping.  On  account  of  the  looseness  of  the  fill 
the  level  of  the  roadway  over  the  trench  was 
being  raised  about  18  in.,  sloping  to  nothing 
near  the  edge  of  the  road.  An  inspector  was 
standing  over  the  work,  and  I  asked  him  to  show 
me  the  specifications.  They  clearly  provided  for 
"thorough  tamping  of  the  trench  in.  courses,  not 
more  than  6  in."  On  calling  the  inspector's  at- 
tention to  the  provision  he  first  claimed  that  it 
only  referred  to  paved  streets.  I  showed  clearly 
that  this  was  not  the  case  and  explained  that  my 
interest  in  the  matter  was  as  a  bidder  and  possible 
contractor  for  the  pavement  to  follow,  and  re- 
ceived the  following  retort:  "You  don't  shuppose 
Misther  Murphy  (naming  the  contractor)  is  going 
to  fill  the  sewer  for  youse!"  The  outlet  of  the 
same  sewer  passed  through  a  paved  street,  which 
I  found  was  actually  being  filled,  without  any 
tamping  whatever,  with  tipcarts  loaded  from  the 
excavation  by  buckets  and  hoisting  engines.  An 
appeal  to  the  engineer  brought  a  promise  to  in- 
vestigate  any   continuation   of   the    trouble,   and 
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.further  iiKjuiry  brought  out  the  explanation  that 
this  provision  of  the  specifications  was  not  gen- 
erally complied  with;  that  contractors  did  not 
figure  on  doing  so;  that  the  price  showed  the 
contractor  did  not  figure  on  doing  so,  and  that 
it  would  be  a  hardship  to  force  him  to  the  ex- 
pense, and  that  as  the  pavement  would  not  be 
laid  for  a  year,  the  trench  would  probably  be 
settled  by  that  time.  This  is  only  a  somewhat 
aggravated  case  of  what  happens  to-day,  I  be- 
lieve, in  fully  three-fourths  of  the  sewer  trenches 
which  are  being  built  every  year. 

Now,  for  the  remedy,  which  is  more  difficult 
than  to  call  attention  to  the  common  faults. 

In  case  of  permits  to  public  service  corpora- 
tions, plumbers  and  abutting  owners  to  cut  into 
the  streets,  whether  paved  or  unpaved  (the  for- 
mer is  but  little  more  important  than  the  latter) 
it  is  only  necessary  to  stipulate  in  the  permit  that 
"the  trenches  shall  be  backfilled  by  such  means 
as  the  City  Engineer  may  direct,  depending  on 
the  character  of  the  excavated  material,  in  such 
a  manner  that  all  excavated  material  shall  be  re- 
placed in  the  trench  without  raising  the  grade  of 
the  roadway.  Flushing  will  only  be  permitted 
in  cases  where  the  sub-soil  is  sand  or  gravel  or 
other  material  from  which  the  surplus  water  will 
readily  drain  away." 

In  criticism  of  this  proposed  requirement  refer- 
ence may  be  made  to  the  volume  of  the  pipe.  My 
reply  is  that  except  in  trunk  sewers  (which  do 
not  apply  to  the  permits  referred  to)  the  volume 
of  the  pipe  is  so  little,  in  comparison  to  the 
volume  of  the  trench,  as  to  be  insignificant,  and 
it  is  well  known  that,  in  ordinary  cases,  more 
earth  can  be  tamped  into  a  trench  than  is  re- 
moved from  it.  There  is  the  familiar  farmer's 
post  hole,  which  will  take  the  earth  removed  from 
the  hole  and  the  post  besides.  In  my  judgment 
the  only  case  where  the  rule  of  "get  back  all  the 
dirt"  cannot  apply  is  in  rock  excavation,  in  which 
case  the  breaking  up  of  the  rock  nearly  doubles 
its  volume,  and  the  pieces  of  rock  are  so  large 
that  they,  cannot  be  replaced  to  their  original 
density. 

In  the  case  of  contract  work  for  sewers,  etc., 
the  case  is  more  difficult,  in  view  of  the  necessary 
uncertainty  of  conditions  to  be  met  under  ground 
and  consequent  uncertainty  of  the  most  econom- 
ical way  to  properly  backfill  the  trench  and  con- 
sequent impracticability  of  the  contractor  accu- 
rately figuring  in  advance  what  the  cost  per  linear 
foot  will  be.  On  this  account  some  contractors 
are  sure  to  bid  far  too  low  to  permit  proper 
work,  and  others  figure  "safe"  with  the  proba- 
bility that  if  they  happen  to  receive  the  contract 
the  price  will  be  too  much  advance  on  the  prob- 
able cost  In  one  case'  the  city  has  the  almost 
impossible  task  of  forcing  the  contractor  to  do 
proper  work  when  the  price  is  too  low  to  permit 
it  without  loss.  In  the  other  case  the  probability 
is  that  the  city  will  pay  too  much  for  the  work. 
An  effort  should  be  made  to  avoid  both  evils. 

My  suggestion  is,  divide  prices  in  such  a  way 
that  whatever  material  is  encountered  a  fair  price 
will  be  allowed  the  contractor,  as  follows: 

(a)  Setting  pipes,  per  linear  foot. 

(b)  E^rth  excavation,  per  cubic  yard. 

(c)  Rock  excavation,  per  cubic  yard  (if  rock 
is  likely  to  be  encountcreJ). 

(d)  Hauling  excavated  material  to  spoil  bank 
(if  unsuitable  for  backfilling,  and  its  removal 
directed  by  the  Engineer),  per  cubic  yard. 

(e)  Lumber  delivered  on  work  (if  any  required 
for  shoring),  per  M.  B.  M." 

(f)  Placing  or  replacing  (if  lumber  reused) 
in  sewer  trench,  per  M.  B.  M. 

(g)  Refilling  trench,  if  backfilled,  by  flushing 
earth  excavated  from  trench,  per  cubic  yard. 

(h)  Refilling  trench,  if  backfilled,  by  tamping 
earth  excavated  from  trench,  per  cubic  yard, 
(i)  Refilling   trench,   if  backfilled,  by   flushing 
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suitable  borrowed  material  (to  replace  unsuit- 
able excavated  material,  drawn  to  spoil  bank 
by  order  of  Engineer),  including  furnishing  the 
material,  per  cubic  yard,  measured  in  the  wagons 
as  material  is  delivered. 

(j)  Refilling  trench,  if  backfilled,  by  tamping 
suitable  borrowed  material  (conditions  the  same 
as  item  "i"),  per  cubic  yard. 

(k)  Refilling  trench  with  rock  excavated  from 
the  trench,  per  cubic  yard. 

Corresponding  with  such  a  schedule  of  prices 
in  proposal  and  contract,  the  specifications  should 
provide  as  follows : 

1.  Material  excavated  from  the  trench,  which, 
in  the  opinion  of  the  Engineer,  is  unsuitable  for 
backfilling,  shall  be  hauled  by  the  contractor  to  a 
spoil  bank  and  shall  be  paid  for  at  the  price  bid 
per  cubic  yard  for  "hauling  excavation  to  spoil 
bank."  Measurement  to  be  made  in  the  wagons 
at  point  where  loaded. 

2.  Flushing  in  backfilling  will  be  permitted  only 
in  case  the  material  is  sand  or  gravel  or  other 
material,  from  which,  in  the  opinion  of  the  engi- 
ner,  the  surplus  water  will  readily  drain  away 
and  leave  the  earth  filled  solid. 

3.  Except  where  flushing  is  directed  by  the  en- 
giner,  the  backfilling  shall  be  done  by  thorough 
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vatcd  and  consequently  the  treatment  it  should 
receive  in  backfilling,  and  the  simple  but  incom- 
plete specifications  and  method  of  payment  gen- 
erally adopted  in  the  past  have  resulted  in  quite 
general  unsatisfactory  results.  Some  condition  ' 
should  be  provided  which  will  correct  the  evil  of 
poorly  filled  trenches,  however  complicated  they 
may  be. 

Of  course,  it  must  be  expected  that  the  cost  of 
efficient  and  proper  backfilling  of  trenches  will 
be  much  greater  than  the  cost  of  the  inefficient 
system  at  present  generally  in  vogue,  but  tlie  in- 
creased cost  will  be  small,  in  comparison  with 
the  saving  in  repairs  to  road  surfaces  and  ve- 
hicles. 

A  prominent  engineering  paper  which  makes  a 
specialty  of  earth  work  in  recent  times  published 
a  series  of  interesting  and  complete  cost  data, 
evidently  collected  and  tabulated  with  very  great 
care.  One  report  of  twenty-six  jobs  on  sewer 
sections  in  one  city,  aggregating  8,882  lin.  ft., 
shows  an  average  cost  of  backfilling  the  trenches 
of  7.22  cents  per  cubic  yard.  The  soil  is  gen- 
erally reported  as  good  clay,  and  that  backfilling 
was  done  by  hand  shovels.  Now,  it  is  well 
known  that  this  is  a  very  low  average  cost  for 
the  bare  shoveling  of  earth  under  the  most  favor- 
able conditions,  so  that  the  backfilling  must  have 
consisted  of  mere  loose   shoveling  of  the  ear* 
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hand  tamping   in   layers  not   exceeding  6  in.   in 
depth. 

4.  Whether  backfilling  of  earth  is  done  by  flush- 
ing or  tamping  the  full  amount  of  material  exca- 
vated from  the  trench,  less  the  volume  of  the 
sewer  shall  be  refilled  into  the  trench  without 
raising  the  grade. 

5.  In  case  rock  is  excavated  from  the  trench  it 
shall  be  backfilled  by  carefully  hand-placing  the 
excavated  rock  in  layers  with  succeeding  layers 
of  earth  well  filled  into  the  voids  between  the 
pieces  of  hand-placed  rock. 

6.  In  case  the  excavated  material  is  clay,  which, 
in  the  opinion  of  the  enginer,  is  too  wet  to  enable 
solid  backfilling  by  tamping,  the  excavated  wet 
clay  and  reasonably  dry  "borrowed"  earth  shall 
be  tamped  into  the  trench  in  succeeding  layers, 
using  enough  of  the  dry  earth  to  overcome  the 
excess  of  water  in  the  clay  and  to  provide  a 
solidly  filled  trench,  to  the  satisfaction  of  the 
engineer.  The  "borrowed"  earth,  including  tamp- 
ing, to  be  paid  for  per  cubic  yard  of  "borrowed 
material,"  tamped  into  the  trench.  Measurement 
to  be  made  in  the  wagons  as  delivered  on  the 
work. 

If  this  suggestion  is  criticised  as  being  com- 
plicated the  answer  is :  The  conditions  are  nec- 
essarily complicated  by  practical  inability  to  tell 
in  advance  the  condition  of  material  to  be  exca- 


into  the  trench.  What  of  the  condition  of  the 
roadway,  whether  paved  or  unpaved,  following 
this  shoddy  work,  and  what  of  the  vehicles  which 
have  to  pass  over  this  nearly  two  miles  of  street 
during  the  next  several  years? 

An  important  point  not  referred  to  above  in  . 
connection  with  repaying  over  sewer  trenches  in 
unpaved  streets  is  the  matter  of  foundation. 
Even  with  the  greatest  care  in  backfilling  the 
trench,  it  should  be  reinforced  at  the  top  by  a 
solid  Portland  cement  concrete  foundation  to  the 
pavement,  and  the  concrete  should  extend  over 
the  edges  of  the  trench  about  6  in.  on  each  side. 

One  engineering  journal  rdcently  suggested 
that  tamping  tile  earth  in  backfilling  trenches  be 
done  with  pneumatic  or  steam  rammer,  something 
on  the  order  of  pneumatic  or  steam  riveting  ma- 
chines. This  offers  suggestive  food  for  the  me- 
chanical inventor,  but,  as  far  as  I  am  aware, 
nothing  of  the  kind  has  yet  been  perfected.  For 
the  present  tamping  must  be  done  by  hand,  and 
a  good  rule  is  two  good  men  with  heavy  ram- 
mers in  the  trench  to  each  shoveler  outside,  and 
of  the  three  men,  put  the  best  two  on  the  tampers. 
The  common  practice  where  there  is  even  a  pre- 
tence of  tamping  is,  say,  four  to  six  shovelers  to 
one  tamper,  with  the  poorest  man  in  the  trench, 
because  his  work  doesn't  count  in  the  amount  of 
trench  backfilled. 


October  s,  1907. 

The  Construction  of  the  175th  Street  Arch, 
New  York  City. 

The  Grand  Boulevard  and  Concourse  now  un- 
der construction  between  i6rst  St.  and  Mosholu 
Parkway,  in  the  Borough  of  the  Bronx,  New 
York  City,  is  carried  over  lysth  St.  by  an  ellip- 
tical brick  arch,  of  66-ft.  span  and  20-ft.  rise, 
built  on  a  9  deg.  skew.  This  arch,  which  was 
described  in  detail  in  The  Engineering  Record 
of  April  27,  1907,  is  approached  from  both  direc- 
tions Over  an  earth  fill  contained  between  high, 
broken  range,  ashlar  faced,  rubble  backed  ma- 
sonry walls  172  ft.  apart,  face  to  face  under  the 
coping.  The  spandrel  walls  over  the  arch  and 
abutments  are  of  the  same  class  of  masonry  as 
the  retaining  walls  except  th'at  the  quoins  are  of 
Maine  granite  with  3-in.  rock  face  and  i-in.  chisel 
drafts  on  all  exposed  edges.  The  spandrel  walls 
are  181  ft.  4  in.  apart,  face  to  face. 

The  abutments  are  of  coursed  granite  backed 
with  rubble,  20  ft.  high  from  the  top  of  the 
footings  to  the  top  of  the  coping  courses  or  skew- 
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supported  at  their  ends  and  middle  points  by 
three  Imes  of  I2xi2-in.  yellow-pine  caps  carried 
on  I2xi2-in.  posts  5  ft.  on  centers  resting  on 
timber  sills  on  concrete  foundations.  The  upper 
and  lower  chord  members  of  the  trusses  are  of 
long-leaf  yellow  pine  with  the  dimensions  shown. 
Owing  to  the  difficulty  of  securing  yellow  pine 
sticks  65  ft.  long,  the  lower  chord  of  each  truss 
is  made  of  two  32}4-ft.  timbers.  The  verticals 
and  diagonals  are  short-leaf  yellow  pine  and  the 
lagging  is  2%x6-in.  long-leaf  yellow  pine  plank. 
Most  of  the  connections  are  made  with  5^-in. 
steel  plates  on  both  sides  of  the  members  and 
H-m.  bolts,  arranged  as  s-hown  in  the  accompany- 
ing sketch.  The  trusses  were  built  on_  a  level 
spot  near  the  work  and,  as  it  was  absolutely  neces- 
sary to  have  them  all  exactly  alike  so  that  when 
the  centering  was  moved  forward  the  lagging 
over  the  rear  ribs  would  accurately  fit  the  brick- 
work built  over  the  front  ribs,  monuments  were 
placed  in  the  ground  by  the  engineers  in  charge 
of  the  work  to  show  the  location  of  each  panel 
point. 
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backs  which  are.  12  ft.  6  in.  wide.  The  third 
course  above  the  footings  is  a  fine  cut  belt  course 
and  those  above  and  below  this  are  rock  face, 
but  the  courses  above  have  a  l-in.  chiselled  draft 
on  all  edges.  The  coping  course  is  fine  cut 
granite. 

The  arch  ring  is  40  and  48  in.  thick  at  the 
crown  and  springing  line,  respectively,  and  is  of 
hardburned  brick  except  the  soffit  course  which 
is  buff  vitrified  brick.  The  ring  is  faced  in  the 
planes  of  the  spandrel  walls  with  fine  cut  granite 
voussoirs  which  extend  into  the  ring  parallel 
with  the  axis  of  the  arch  3  ft.  and  4  ft.  alternately 
to  bond  securely  with  the  brickwork.  They  are 
fine  cut  on  the  soffit  and  rock  face  on  the  vertical 
plane  with  a  i-in.  chiselled  draft  on  the  radial 
and  a  2-in.  draft  on  all  other  edges.  These 
voussoirs  were  cut  on  the  work  as  required,  the 
form  of  their  soffit  faces  being  laid  off  on  the  . 
centering  after  the  latter  was  in  place. 

The  arch  is  being  constructed  in  sections  be- 
ginning at  the  west  end  and  continuing  eastward. 
The  centering  is  supported  on  eleven  wooden 
trnsses  placed  in  planes  perpendicular  to  the  axis 
•f  the  arch  and  having  the  form  and  dimensions 
rfiown  in  .  an  accompanying  illustration.  These 
trusses,   which   are  placed   5   ft.   on   centers,  are 


When  it  is  necessary  to  shift  the  centering, 
which  weighs  about  105  tons,  it  is  moved  for- 
ward on  a  system  of  rollers  under  each  bearing 
point.  While  this  system  is  not  new,  it  is  be- 
lieved that  the  arrangements  in  this  particular 
case  are  in  some  respects  superior  to  any  which 
have  been  devised  before  for  similar  work.  To 
the  top  of  each  cap  is  attached  a  3x8-in.  yellow 
pine  bearing  strip  which  carries  the  double  oak 
wedges  upon  which  the  trusses  rest.  At  one 
side  of  each  3x8-in.  bearing  plank  and  attached 
to  the  bottom  sides  of  the  lower  chords  of  the 
trusses  are  3x8-in.  yellow  pine  roller  plates  car- 
rying ix8-in.  oak  shoes  20  in.  long  placed  5  ft. 
on  centers.  The  4-in.  strip  on  top  of  each  cap 
not  covered  by  the  bearing  plate  and  immediately 
under  the  oak  shoes  is  faced  with  a  ^x4-in.  steel 
plate  upon  which  the  rollers  bear.  The  latter  are 
4-in.  sections  of  extra  heavy  3-in.  pipe.  Five 
rollers  are  placed  under  each  shoe  at  the  ends 
of  the  trusses  and  six  under  each  shoe  at  the 
middle  point.  When  the  centering  is  in  place 
under  the  brickwork  the  clearance  between  the 
tops  of  the  rollers  and  the  under  surfaces  of  the 
shoes  is  about  2%  in- 
Referring  to  the  sketch  it  will  be  seen  that  it 
would  be  impossible  for  the  centering  to  be  low- 
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ered  with  all  the  lagging  in  place  as  the  coping 
stones  project  slightly  beyond  the  lagging  strips 
immediately  above  them.  To  overcome  this  diffi- 
culty the  lower  ends  of  the  upper  chord  of  each 
truss  were  notched  to  receive  filler  strips  about 
4  in.  deep  and  3  ft.  long.  When  the  centering 
is  to  be  lowered  these  filler  strips  are  knocked 
out  and  the  lagging  planks  supported  by  them 
are  drawn  out  by  hand. 

The  trusses  were  hoisted  to  place  by  two  guyed 
derricks  with  .70-ft.  booms,  placed  one  on  each 
side  of  the  roadway  near  the  west  approach  walls. 
Fish-plates  about  8  ft.  long  were  bolted  to  each 
side  of  the  lower  chord  of  each  truss  to  prevent 
it  from  buckling  while  it  was  hoisted.  The 
wedges  were  laid  on  the  sills  and  the  trusses 
placed  directly  on  them  so  that  when  the  lagging 
had  been  laid  the  centering  was  ready  to  carry 
the  first  section  of  brickwork. 

The  two  derricks  used  in  hoisting  the  trusses 
handled  the  facing  stones  and  brick  for  the  first 
section  of  the  arch  from  the  same  position,  but 
when  this  section  had  been  completed  before  the 
centering  was  moved  forward  for  the  second  sec- 
tion, they  were  mounted  on  top  of  the  section 
just  completed.  The  second  section  is  now  be- 
ing constructed  and  when  it  is  finished  the  der- 
ricks and  their  engines  will  be  moved  forward 
onto  it.  The  earth  fill  will  then  be  carried  over 
the  first  section  to  form  a  roadway  for  the  con- 
venience of  the  contractor.  These  derricks  are 
operated  by  Lidgerwood  hoisting  engines  sup- 
plied with  steam  by  a  40-h.p.  boiler  placed  on 
the  ground  a  little  beyond  the  east  end  of  the 
arch. 

When  the  first  section  of  the  arch  had  been 
finished  and  the  centering  was  to  be  moved  for- 
ward, a  bridle  of  steel  cable  was  attached  to  the 
leading  truss  and  a  tackle  of  steel  cable  was  at- 
tached to  the  bridle  and  to  a  deadman  placed  on 
the  center  line  of  the  roadway  some  distance  to 
the  eastward.  The  free  line  of  the  tackle  was 
carried  to  the  drum  of  one  of  the  hoisting  engines 
placed  on  top  of  the  completed  section  of  the 
arch.  The  lagging  over  the  coping  stones  was 
removed;  the  wedges  were  carefully  driven  out; 
and  the  centering  was  gradually  lowered  until  the 
oak  shoes  took  bearing  on  the  rollers.  Jack- 
screws  were  provided  to  assist  in  starting  the 
centering  but  they  were  unnecessary  as  the  engine 
started  the  load  without  difficulty.  As  the  cen- 
tering moved  forward  the  rollers  were  shifted 
under  each  shoe  by  men  who  walked  from  one 
set  of  rollers  to  another  on  scaffolding  hung  from 
the  trusses  at  the  proper  level.  Twelve  men 
were  assigned  to  the  work  of  shifting  the  rollers, 
ifour  on  each  scaffolding;  the  actual  time  spent 
in  moving  the  centering  from  the  time  it  started 
till  it  came  to  rest  was  about  three  hours.  The 
wedges  were  driven  home  to  lift  the  centering  by 
jackscrews  placed  between  the  ends  of  the  upper 
wedges  in  successive  sets,  two  wedges  thus  being 
driven  at  once.  When  the  centering  had  been 
adjusted  in  its  new  position,  with  its  west  end 
lapping  under  the  finished  brickwork  about  4  or 
S  ft.,  the  surfaces  of  the  lagging  and  soffit  course 
fitted  perfectly.  The  settlement  of  the  centering 
under  its  load  has  been  found  to  be  J4  '"•>  ^nd 
the  settlement  of  the  arch  ring  after  removal  of 
the  centering  was  J4  'i- 

The  l7Sth  St.  arch  was  designed  and  is  being 
constructed  under  the  direction  of  the  engineer- 
ing department  of  the  Borough  of  the  Bronx, 
Mr.  Josiah  A.  Briggs,  chief  engineer,  Mr.  S.  C. 
Thomson,  engineer  of  highways,  and  Mr.  Chas. 
Gartensteig,  assistant  engineer.  The  Uvalde  As- 
phalt Paving  Co.  is  the  contractor.  The  center- 
ing and  plan  of  work  was  devised  by  Mr.  James 
H.  Small,  Jr.,  and  Mr.  Wm.  Marshall,  super- 
intendent for  the  contractor,  under  whose  per- 
sonal direction  the  work  has  been  carried  for- 
ward since  its  beginning. 
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Triangulation    and  Traverse  Work  Id  The 
Bronx,  New   York  City. 


At  the  present  time  the  City  of  New  York 
is  engaged  in  making  complete  topographical 
maps  of  all  of  the  five  boroughs  in  pursuance  with 
ooe  of  the  stipulations  of  the  charter  of  Greater 
New  York.  The  charter  required  that  the  trian- 
gulation system  be  in  conformity  with  the  meth- 
ods used  by  the  United  States  Coast  and  Geo- 
detic Sur\-ey.  and  accordingly  the'  city  arranged 
to  have  the  Survey  take  charge  of  the  triangula- 
tion. In  May,  1903,  Mr.  A.  G.  Mosman  took 
charge  of  the  triangulation  as  director,  and  in 
July,  1904,  the  President  of  the  Borough  of  The 
Bronx  started  the  field  work  by  erecting  the  sig- 
nal stations.  An  explanation  of  some  of  the 
methods  followed  in  the  work  was  given  by  Mr. 
Edward  H.  Holden,  assistant  engineer  of  the 
Bronx  Topographical  Bureau,  in  a  paper  recently 
read  before  the  Munici^l  Engineers  of  the  City 
of  New  York,  from  which  these  notes  are  taken. 

The  work  of  the  Topographical  Bureau  called 
for  the  making  of  a  topographical  map  on  a 
'Scale  embracing  the  entire  district  showing  con- 
tours, rivers,  roads,  and  such  like  topography; 
sectional  sheets  of  the  latter  map  on  a  larger 
scale  showing  mote  details ;  traverse  sheets  with 
range'  lines  showing  the  traverse  lines  and  sta- 
tions with  full  dimensions ;  a  general  map  of  the 
entire  section  showing  a  plan  of  streets;  sec- 
tional maps  of  the  general  map  on  a  larger  scale, 
showing  contours,  street  lines,  monumented  lines 
with  dimensions  and  grade  elevations ;  and  an 
accurate  and  complete  record  of  all  work  done. 

The  first  work  was  the  selection  of  the  trian- 
-ulation  stations.  A  recormaissance  survey  was 
-made  showing  the  inter-visibility  of  the  proposed 
stations  and  a  plan  of  the  same  submitted  to  Mr. 
Mosman'from  which  he  laid  out  the  base  net  and 
the  general  triangulation  scheme.  The  base  line 
selected  was  situated  at  Unionport  and  accord- 
ingly was  so  named,  its  length  being  approxi- 
mately 1,200  ft. 

Sixteen  triangulation  towers,  ranging  from  30 
to  84  ft.  in  height  were  built,  which  together  with 
eleven  buildings  and  two  poles  constitute  the 
twenty-nine  stations  for  The  Bronx.  In  the  con- 
struction of  these  stations,  high  poles  were  used 
which  materially  lessened  the  time  and  expedited 
the  work.  These  were  set  vertically  in  the  vicin- 
ity of  a  proposed  station  to  a  height  sufficient 
to  get  an  unobstructed  view  of  the  surrounding 
stations.  Without  it  one  must  occupy  every  sta- 
tion to  find  the  inter-visibility  of  that  station  and 
the  proposed  one.  With  it  you  simply  climb  until 
you  see  the  desired  station  and  the  height  of  the 
<Tre  is  the  height  of  yotrr  station. 

The  high  poles  are  6  in.  x  6  in.  x  96  ft.,  con- 
sisting of  3  in.  x  6  in.  X  32  ft.  timbers  bolted 
together  and  breaking  joints  every  16  ft.  The 
pieces  are  first  laid  out  and  marked  on  the 
ground,  the  holes  for  the  bolts  are  bored  and 
-cleats  nailed  on  one  side  of  the  pole,  i  ft.  apart, 
on  which  the  observer  climbs.  The  lower  section 
of  the  pole,  consisting  of  a  6x6-in.  section,  32  ft. 
long,  and  a  half  member  section  extending  16  ft. 
above  the  latter  is  raised  by  guide  ropes,  the 
Tialf  member  forming  the  upper  part  breaking 
joint  with  its  opposite  half.  Attached  to  the  top 
is  a  pulley  block  by  which  the  next  member  is 
■hoisted  into  place.  The  poles  were  each  laid  out 
and  raised  in  half  a  day,  the  horse  used  in  haul- 
ing the  lumber  also  raising  the  timbers.  Five 
men  constitute  the  necessary  force.  The  poles 
were  guyed  all  the  way  up. 

Field  work  under  the  direction  of  Mr.  Mosman 
was  b'-g^un  October  22,  1904,  and  finished  in  the 
Fall  of  1905.  The  official  report  of  the  final  re- 
sults of  the  survey  was  received  from  Washing- 
ton, December.  1905.  It  embodied  the  geographi- 
cal positions  of  all  the  stations,  the  azimuths  and 


back  azimuths  of  the  lines  and  the  rectangular 
co-ordinates  of  the  stations.  Upon  receipt  of  the 
report  the  Typographical  Bureau  began  the  work 
of  connecting  the  traverses  with  the  stations,  and 
in  many  cases  running  new  traverses  connected 
directly  with  thcin.  .\  comparison  of  the  stan- 
dard length  of  the  Department  of  Public  Works 
with  that  of  the  United  States  Coast  and  Geodetic 
Survey  showed  a  difference  of  001  ft.  in  100  ft., 
so  that  in  adjusting  the  traverses  to  the  new  sur- 
vey, the  lengths  were  first  corrected  for  that  dif- 
ference, then  started  and  closed  on  the  triangu- 
lation line.  The  direction  of  many  of  the  old  fix- 
tures laid  down  and  monumented  differed  from 
the  results  of  the  Coast  Survey,  and  as  a  result 
the  directions  and  lengths  as  fixed  by  the  trian- 
gulation in  many  cqses  played  havoc  with  the 
final  maps. 

In  general,  traverses  connecting  the  triangula- 
tion stations  are  called  primary  traverses.     They 


Forward   Tape   Stretcher. 

are  made  with  the  utmost  care,  every  precau- 
tion being  taken  to  eliminate  errors.  The  chain- 
ing is  done  in  duplicate,  the  two  results  not  dif- 
fering more  than  0.02  per  thousand  feet.  Cloudy 
weather  is  used  if  possible.  The  apparatus  used 
for  primary  traverses  are  the  long  tape,  me- 
chanical stretchers,  and  either  sticks  or  tripods 
for  supporting  the  tape.  For  secondary  traverses 
the  regular  city  engineers'  50-ft.  spring-balance 
tapes  are  used  with  plumb  bobs  and  tacks  or 
marking  pins. 

The  plumb  bob,  Mr.  Holden  thinks,  has  a 
proper  place  in  the  engineer's  outfit.  All  plumb 
bobs  used  by  the  Topographical  Bureau  arc  test- 
ed to  see  that  the  line  passing  through  the  cen- 
ter of  the  chord  suspending  it  shall  wheti  pro- 
duced through  the  bob  pass  through  the  point. 
This  secures  the  rejection  of  bobs  which  arc  not 
homogeneous,  which  are  not  properly  bored  to 
receive  the  string  or  have  other  imperfections. 
Every  time  a  tape  or  chain  is  tested  the  plumb 
bobs  used  with  it  in  the  field  arc  tested  first. 

Ex]ual  care  is  taken  with  the  measurement  of 
angles  on  the  traverses,  at  least  two  sets  of  six 
repetitions  being  taken  and  closing  the  horizon 
so  that  the  closure  shall  be  within  20  seconds. 
These  limits  have  been-  easily  maintained  with 
normal  conditions  and  reduce  the  traverse  error 
to  %  in.  per  mile,  which  is  the  minimum  distance 
between  the  triangulation  stations. 
•  As  an  example  of  the  results  of  the  work, 
the  distance  between  Parkway  and  Baychester 
was   measured   with   the   primary   apparatus,   the 


distance  being  6,347.356.  The  two  measurements 
which  were  made  differed  by  o.oi  ft.  The  line 
was  divided  into  five  sections  and  was  defined 
by  monuments  set  before  the  measurements  were 
made.  The  first  section  was  measured  three 
times,  and  its  length  being  3,149.8185.  The  great- 
est range  was  0.0044  ft.  As  an  example  of  the 
rale  at  which  the  work  was  done  about  2,400  ft. 
were  measured  in  45  min.,  an  average  of  100  ft. 
in  2  min. 

On  Tremont  Ave.,  from  Eastern  Boulevard  to 
Fort  Schuyler  Road,  8,000  ft.  (over  the  line  and 
back  again)  were  measured  in  5  hours  and  55 
min.,  a  rate  of  100  ft.  in  454  min.  Many  obsta- 
cles presented  themselves,  much  clearing  being 
necessary.  The  line  crossed  the  salt  meadows 
and  the  tide  being  up,  the  men  had  to  pick  their 
way  over  and  around  the  streams.  It  was  one 
of  the  worst  places  in  The  Bronx  for  this  kind 
of  work.  The  primary  traverse  apparatus  was 
used. 

In  another  traverse  with  a  total  length  of 
32,000  ft.,  the  error  of  closure  was  0.012  per 
1,000  ft.,  and  the  six  angles  gave  an  angular 
error  of  0.7  seconds  per  angle. 

The  line  at  Eastchester  Meadows  was  measured 
with  a  300-ft.  tape,  known  as  hoop-skirt  wire 
tape,  having  a  cross  section  of  1/50  in.  by  3/32 
in.,  and  was  supported  every  50  ft.  with  a  ten- 
sion of  16  lb.  The  standardizing  of  this  tape  af- 
forded an  opportunity  for  studying  the  effects 
of  temperature  and  forms  of  thermometers  neces- 
sary with  tapes  of  different  cross  sections. 


Top  of   Portable   Chaining   Tripod. 

A  field  comparator  was  established  at  Crotona 
Park  and  its  length  determined  by  the  applica- 
tion six  times  of  the  Park  Department  50-ft. 
standard  length.  This  was  done  before  sunrise 
to  avoid  the  effects  of  the  sun.  The  greatest 
range  in  these  measurements  was  0.003.  The 
300  ft.  was  measured  twice  in  the  morning  and 
three  times  after  sundown  and  again  measured 
at  an  interval  of  two  weeks  and  found  by  two 
measurements  to  be  correct.  The  probable  error 
of  the  standardizing  was  at  least  one  in  600,000. 
The  thermometers  used  were  the  chemical  ther- 
mometers having  no  backing  or  support.  They 
were  graduated  to  single  degrees,  and  estimated 
to  J4  degree.  Tests  were  continued  from  sun- 
rise on  and  soon  it  was  made  certain  that  no  re- 
liable results  could  be  obtained  with  the  sun  shin- 
ing. Another  fact  made  itself  manifest  that  any 
kind  of  thermometer  would  not  answer  for  all 
tapes,  and  also  that  certain  thermometers  would 
not  answer  at  all.  The  thermometer  of  the  so- 
called  city  engineers'  tape  is  housed  in  a  brass 
tube  which  stores  heat  and  renders  the  readings 
misleading.  Anything  that  stores  heat  is  to  be 
avoided. 

The  comparator  was  advantageously  located  in 
a  place  that  was  fairly  shaded  during  the  morn- 
ing, and  the  air  was  influenced  by  the  park,  cer- 
tain breezes  causing  alternately  cool  and  warm 
currents  of  air  about  the  tape.  It  was  thus  pos- 
sible to  learn  if  the  tape  and  thermometers  worked 
together.  The  tape  was  first  watched  and  at  a 
noted    change    the    thermometer    readings    were 
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simultaneously  called  for  and  recorded.  This 
was  repeated  several  times  and  then  the  opera- 
tion was  reversed;  that  is,  the  thermometers 
were  watched  and  the  tape  lengths  recorded  for 
the  change  noted  in  the  thermometers.  With 
the  chemical  thermometers  the  corresponding 
changes  tallied  exactly.  With  others  this  was  not 
the  case  and  their  use  was  discontinued.  The 
cross  section  of  the  tape  regulates  the  sensitive- 
ness required  in  the  thermometer. 

A  most  interesting  fact  has  been  observed  in 
the  300-ft.  tape  in  that  it  is  constantly  increasing 
in  length.  The  cause,  the  engineers  think,  lies 
in  the  small  cross  section  for  the  i6-lb.  tension. 
The  greatest  care  has  been  taken  in  reeling  and 
unreeling  the  tape  and  no  undue  strain  has  been 
applied  to  it  while  so  doing.  A  low-tension  does 
not  receive  the  endorsement  of  the  United  States 
Coast  and  Geodetic  Survey,  and  the  experience 
of  the  Topographical  Bureau  justifies  the  aban- 
donment of  small  cross  sections  and  low  ten- 
sions. 

About  a  year  ago  some  steel  tapes  were  re- 
ceived which  had  a  cross  section  of  1/50  in.  x 
^  in.,  the  outer  surface  being  tinned  to  prevent 
rusting.  It  was  found  that  they  did  not  respond 
to  temperature  changes  as  do  the  ordinary  steel 
tapes,  the  explanation  being  that  the  surface  be- 
ing bright  reflects  heat  and  does  not  therefore 
expand* the  same  as  the  dull  steel  tape. 

The  tests  made  during  the  Summer  of  1906 
by  the  United  States  Coast  and  Geodetic  Survey 
with  four  nickel  steel  (Invar)  tapes  show  that 
they  give  results  considerably  more  accurate  and 
economical  than  steel  tapes.  [The  tests  were  de- 
scribed in  The  Enginering  Record  of  Feb.  9, 
1907.]  The  topographical  Bureau  in  December, 
1906,  ordered  some  of  these  tapes,  but  they  have 
not  yet  been  delivered.  The  same  types  of 
stretchers  and  portable  supports  will  be  used  in 
connection  with  them  as  have  been  used  with 
the  steel  tapes. 

These  stretchers  and  supports  were  designed 
by  Mr.  Holden.  The  front  tape  stretcher  con- 
sists of  an  unright,  hinging  sideways  at  its  lower 
end  on  its  foot  base,  and  terminating  at  the  top 
in  a  handle.  On  this  upright,  traveling  up  and 
down,  is  a  block,  carrying  the  spring  balance  to 
regulate  the  tension.  The  tension  is  applied 
by  a  revolving  half-wheel,  centered  in  the  block 
and  working  by  a  lever  attached  to  its  diameter. 
By  means  of  the  vertical  motion  of  the  block 
the  balance  at  the  front  end  of  the  tape  is  raised 
and  lowered,  while  the  motion  on  the  upright 
gives  lateral  adjustment  necessary  for  correct 
alignment.  The  rear  stretcher  is  similar  to  the 
front  one  with  the  exception  of  the  spring  bal- 
ance. 

The  advantages  claimed  for  this  stretcher  are 
that  it  is  manipulated  with  ease,  and  is  instru- 
mental in  producing  more  accurate  work  because 
the  tension  can  be  maintained  more  easily  for 
three  minutes  than  in  other  forms  for  three  sec- 
onds, the  tape  being  absolutely  under  control  for 
almost  any  length  of  time.  With  the  tension  re- 
leased the  stretcher  is  self-supporting,  allowing 
one  quickly  to  protect  the  tape  from  inadvertent 
injury,  as  from  stray  animals  and  from  vehicles. 

The  portable  supports  are  iron  tripods  with  a 
round  bar  adjustable  in  hei.ght.  The  top  of  the 
bar  terminates  in  a  rectangular  cross  section 
forming  a  T-shape  with  the  bar.  This  cross  arm 
forms  the  track  on  which  slides  a  block  which 
forms  a  support  for  the  tape,  and  adjacent  to  it, 
at  a  level  with  the  tape,  is  the  index  mark  which 
is  brought  to  coincide  with  the  tape  graduations 
by  means  of  a  tangent  screw.  The  block  is  set 
approximately  near  the  tape  graduation  by  slid- 
ing it  along  the  bar  and  then  clamping  it.  With 
the  use  of  these  tripods  the  driving  of  stakes  is 
avoided,  and  time  saved.    Lines  can  also  be  meas- 


ured over  parks,  lawns  and  pavements  where 
stakes  cannot  be  driven. 

Both  the  stretchers  and  the  supports  are  pat- 
ented and  are  being  put  on  the  market. 

The  spring  balance  used  with  the  city  engi- 
neers' tape  is  faulty  in  respects  other  than  that  of 
the  thermometer,  and  it  has,  in  Mr.  Holden's 
opinion,  a  wrong  construction.  The  level  tube  is 
at  the  handle  end,  that  is  farthest  away  from  the 
tape,  working  inside  of  the  thermometer  tube. 
The  thermometer  tube  being  attached  away  from 
the  tape,  takes  a  certain  inclined  position  due 
to  the  catenary  of  the  tape.  This  inclination  must 
be  secured  every  time  the  tape  is  used.  For  this 
position  you  rely  on  an  inner  tube  which  cannot 
be  fitted  close  enough  to  secure  parallelism  with- 
out affecting  the  tension.  The  slightest  move- 
ment out  of  parallelism  gives  a  wrong  level  and 
a  wrong  length  of  the  tape.  Mr.  Holden  believes 
that  the  proper  construction  should  be  a  rever- 
.  sion  of  the  parts,  that  is,  have  the  inner  tube 
carrying  the  level   immediately  next  to  the  tape 


Plan  of   Kootenay  Power  Development. 

with  plenty  of  play  between  the  inner  and  outer 
tubes.  The  level  tube  being  absolutely  free  from 
friction  would  insure  accuracy  both  of  the  levels 
and  the  tension.  A  further  suggestion  would  be 
to  have  the  end  graduations  on  the  tape  and  thus 
do  away  with  the  wear  of  the  links  which  are 
interposed  between  the  tape  and  the  graduation 
on  the  handle. 


The  Commissary  Arrangements  adopted  by 
J.  G.  White  &  Co.  in  building  railroads  in  the 
Philippines  have  resulted  in  securing  at  least  50 
per  cent,  more  work  for  the  money  paid  to  native 
laborers  than  was  obtained  on  the  highway  con- 
struction in  the  Visayan  Islands.  Common  labor 
is  paid  50  centavos  per  day  and  subsistence.  Food 
had  to  be  provided  as  part  of  the  wages,  for  if 
it  was  not  some  of  the  laborers  would  have  gone 
hungry  in  order  to  use  their  money  for  other  pur- 
poses, a  habit  observed  among  some  of  the  negroes 
tried  on  the  Panama  Canal.  A  study  of  the  sub- 
ject showed  that  a  diet  consisting  of  six  parts  of 
rice,  two  parts  of  beef,  one  each  of  fish  and 
vegetables,  with  condiments,  was  best  adapted 
for  natives  engaged  in  hard  physical  labor.  This 
food  is  prepared  by  a  Qiinese  contractor,  and 
while  it  costs  25  centavos  per  man  daily,  it  has 
proved  successful  in  attracting  and  keeping  an 
excellent  grade  of  men,  who  remain  steadily  at 
work. 


The    Hydro-Electric    Plant    of    the    West 
Kootenay  Power  &  Light  Co.,  Ltd. 

The  Upper  Bennington  Falls  power  station  of 
the  West  Kootenay  Power  &  Light  Co.,  Ltd.,  U 
located  on  the  Kootenay  River  in  British  Colum- 
bia, 10  miles  from  Nelson,  a  town  on  the  west 
arm  of  Kootenay  Lake.  The  Kootenay  River 
rises  ii.  ritish  Columbia,  a  short  distance  east 
of  the  head  waters  of  the  Columbia  River  and 
flows  southerly,  approximately  parallel  to  the 
noriJi  flowing  waters  of  the  Columbia  for  fifty 
miles  and  then  crosses  the  international  boundary 
into  the  United  States.  Here  it  continues  to  flow 
south  then  turns  northwest  and  enters  Canadian 
territory  again,  soon  expanding  into  what  is 
known  as  Kootenay  Lake.  The  length  of  the 
river  in  the  United  States  is  about  120  miles. 
Kootenay  Lake,  which  le^v  .  vs  s-iinll  number  of 
streams  in  its  northern  arm,  discharges  by  way 
of  the  west  arm,  the  river  from  this  point  keeping 
a  southwesterly  course  to  its  junction  with  the 
Columbia  River  at  Robson.  The  total  length  of 
the  river  is  about  356  miles  and  the  area  drained 
by  it  and  its  tributaries  above  the  power  house 
site  is  about  9,800  sq.  mi.,  of  which  2,500  sq.  mi. 
are  in  United  States  territory. 

The  development  here  described  is  owned  by 
the  company  which  has  already  developed  the 
lower  falls.  The  site  of  the  plant  was  chosen  on 
the  north  bank  of  the  river,  the  channel  between 
Rocky  Island  and  that  bank  being  used  for  the 
approach  and  the  tailrace.  The  power  house  is 
built  in  the  river  and  during  its  construction  a 
coflferdam  was  built  from  the  bank  to  the  island, 
thus  unwatering  the  whole  site  and  diverting  the 
flow  to  the  south  of  the  island.  The  installation 
is  planned  for  32,000  h.p.,  with  a  working  head 
of  70  ft. 

The  minimum  flow  of  the  river  was  found  to 
be  5,850  cu.  ft.  per  second,  the  minimum  occur- 
ring in  January.  1905.  The  variations  in  the  flow 
are  very  great,  but  no  measurement  of  the  maxi- 
mum has  been  made  as  far  as  is  known.  The 
periods  of  high  and  low  water  differ  from  those 
of  rivers  not  situated  in  mountainous  country, 
and  in  the  case  of  the  Kootenay  River,  which  de- 
pends largely  for  its  supply  on  the  melting  snow 
on  the  mountains,  the  high  water  is  comparatively 
late,  in  June  and  July.  The  variations  between 
high  and  low  water  above  and  below  the  falls  do 
not  correspond,  because  the  channel  of  the  river 
below  the  falls  is  constricted  by  a  number  of 
rocky  islands.  These  impede  the  flow  of  the 
stream,  and  it  is  int<>nded  to  remove  them  in  part 
so  as  to  more  nearly  equalize  the  rise  and  fall 
on  either  side  of  the  power  station.  Owing  to 
these  variations,  which  can  never  be  entirely 
eliminated,  except  at  a  cost  beyond  commercial 
practicability,  the  vertical  type  of  turbine  was 
adopted,  using  all  the  head  available  at  all  stages 
of  water,  instead  of  adopting  a  head  which  would 
be  nearly  constant  and  which  would  involve  a 
sacrifice  of  a  large  amount  of  power  when  low 
water  prevailed.  When  the  natural  head  is  least, 
the  volume  of  water  used  is  not  important,  as 
the  quantity  available  is  more  than  ample,  but 
at  periods  of  low  water  the  head  is  greatest  and- 
the  vertical  setting  is  an  advantage  since  it  per- 
mits the  use  of  a  higher  head.  Had  a  horizontal 
wheel  been  adopted,  it  would  have  been  necessary 
to  set  the  power  house  floor  above  high  water, 
and.  allowing  the  use  of  a  draft  tube  of  24  ft., 
at  this  altiti'de,  to  maintain  the  tail  water  above 
low  water,  which  would  have  involved  a  loss  of 
head  for  a  considerable  period  of  each  year,  when 
water  is  low  and  consequently  when  head  is  most 
valuable. 

It  is  the  intention  to  increase  the  natural  head 
by  building  a  timber  dam  across  the  river  to  a 
height  that  will  drown  the  rapids  above  the  fall, 
thus  affording  an  increase  of  head  of  10  ft.    It  is 
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possible  to  construct  work  at  tfte  outlet  of  Koofe- 
nay  Lake  to  maintain  the  lake  level  more  nearly 
aniform  and  thus  assist  materially  in  reducing 
maximum  discharge  and  increasing  minimum  dis- 
charge in  the  river.  This  will  make  the  working 
conditions  much  better  and  increase  the  poten- 
tiality of  the  river  considerably.  The  matter  will 
be  brought  to  the  attention  of  the  Government, 
for  in  addition  to  improving  the  power  conditions 
of  the  river,  it  will  afford  a  great  advantage  to 
navigation  in  the  lake,  which  is  now  and  will  per- 
haps always  be  a  part  of  the  transportation  sys- 
tem of  this  Sistrict,  owing  to  the  great  diflScuIty 
of  constructing  a  railway  from  Kootenay  Landing 
to  Proctor,  17  miles  above  Nelson. 

The  power  house,  measuring  40  x  140  ft.,  is 
built  across  the  north  channel  of  the  river,  and 
from  the  end  of  it  the  timber  overflow  dam  con- 
ttnnes  to  the  south  bank.  Despite  the  material 
assistance  of  the  natural  channel,  about  40,000 
01.  yd.  of  rock  had  to  be  removed  for  the 
power  house  foundations  and  the  tail  race.  The 
removal  of  this  rock  was  somewhat  difficult  owing 
to  the  confined  area  in  which  the  work  had  to  be 
done,  the  difficulty  of  disposing  of  it,  the  nature  of 
the  rock.  Nelson  granite,  and  the  irregularity  in 
the  direction  of  the  seams.  Some  of  the  rock 
had  to  be  excavated  under  water,  .^s  a  large 
part  of  the  concrete  work  admitted  of  the  use 
of  large  stones,  those  most  suitable  for  the  work 
were  piled  up  in  convenient  places,  and  a  con- 
siderable quantity  of  the  remainder  were  passed 
through  crushets  and  the  stone  used  in  the  con- 
crete. 

The  power  house  building  is  entirely  of  mono- 


Section   through    Main  Unit. 

lithic  concrete  construction  reinforced  wherever 
necessary;  the  reinforcement  consisting  of  round 
steel  rods  and  in  some  places  of  steel  rails,  which 
were  used  in  parts  of  the  structure  under  severe 
strain.  The  four  water  wheels  are  placed  in  a 
row  side  by  side  and  to  the  north ,  of  them  are 
the  two  exciters.  The  switchboards  are  located 
on  the  down-stream  side  of  the  power  house  and 
beneath  them  rups  a  chamber  in  which  the 
pressure  pumps,  governors  and  low  tension  tables 
are  located.  The  only  machinery  on  the  floor  are 
the  generators,  controlling  board  and  the  low 
tension  switches.  A  spur  railroad  track  connect- 
ing with  the  Canadian  Pacific  is  run  into  the 
north  end  of  the  building  so  that  the  crane  can 
lift  machinery  directly  from  the  cars. 

The  water  enters  the  intake  through  the  sub- 
Bierged  openings  between  the  piers,  and  can  be 
shut  off  by  both  gates  and  stop  logs,  the  latter 
being  provided  so  as  to  render  the  gates  accessible 
in  case  of  emergency.  Behind  the  gates  are  the 
screens  which  are  rendered  accessible  for  repairs 
Or  cleaning.  The  intake  and  draft  tubes  and  the 
turbine  chamber  are  formed  entirely  of  concrete, 
built  integral  with  the  structure,  as  cored  openings 
in  the  monolith.  Care  was  taken  to  secure  very 
smooth  surfaces  on  the  inside  of  all  passages, 
and  their  curyes  and  cross  sections  were  designed 
to  offer  as  little  resistance  to  the  water  as  prac- 


ticable. The  exciter  turbines  are  arranged  simi- 
lar to  the  main  units  but  operate  under  a  con- 
stant head  by  having  the  discharge  at  a  higher 
head,  which  level  is  obtained  by  a  weir.  The 
tailrace  openings  are  also  provided  with  gates 
and  stop  logs,  and  any  chamber  can  be  emptied 
by  a  system  of  drains  and  valves,  which  lead 
the  water  to  a  well  at  the  south  end  of  the  build- 
ing, where  a  centrifugal  pump  throws  it  out  into 
the  tailrace.  In  laying  out  the  station  facility 
for  inspection  and  the  making  of  repairs  were 
kept  prominently  in  mind. 

The  floor  of  the  power  house  is  24J/2  ft.  below 
low  water  and  36;^  ft.  below  high  water,  and 
since  the  building  is  located  in  the  channel  of 
the  river  and  acts  as  a  dam,  special  provision 
had  to  be  made  to  care  for  whatever  leakage 
should  occur  through  the  upstream  wall  of  the 
building.  The  problem  was  solved  by  making 
the  wall  double  as  shown  in  the  accompanying 
cross  section  and  arranging  for  the  drainage  of 
the  air  space  thus  created. 


on  the  shaft  as  small  as  possible,  the  chamber 
above  the  upper  runner  is  by-passed  to  the  draft 
tube,  which  relieves  the  pressure  in  the  chamber, 
and  thus  eliminates  the  hydraulic  thrust  of  this 
runner.  Since  the  two  other  runners  discharge 
in  opposite  directions,  the  total  resultant  thrust 
is  theoretically  zero.  The  thrust  bearing,  how- 
ever, is  designed  to  take  care  of  a  generous 
amount  of  thrust  over  and  above  the  dead  weights 
of  the  revolving  parts.  The  latter  consist  of  the 
rotor  of  the  generator,  the  shaft,  in  three  sections, 
three  runners  weighing  4,000  lb.  each,  couplings 
and  bolts,  making  a  total  of  170,000  lb. 

The  thrust  bearing  consists  of  two  specially  ■ 
close  grained  cast-iron  discs.  The  lower  disc  is 
supported  by  a  ball  seat,  while  the  upper  is  se- 
curely held  in  place  by  an  adjusting  nut  upon 
the  shaft.  The  discs  have  raised  flanges  on  the 
outside  and  inside  circumferences  so  as  to  form 
an  annular  pressure  chamber  into  which  the  oil 
is  forced  under  a  pressure  of  250  lb.,  thus  lifting 
the  revolving  parts.    When  these  parts  arc  lifted 
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Each  main  unit  operates  at  a  speed  of  180 
r.p.m.  under  a  head  of  70  ft.,  and  can  deliver 
8,000  mechanical  horse  power  to  its  electrical, 
generator.  Each  unit  will  require  1,260  cu.  ft. 
per  second,  a  volume  equal  to  the  flow  of  the 
river  100  ft.  wide,  5  ft.  deep,  moving  with  a 
velocity  of  151.2  ft.  per  minute.  Each  turbine 
consists  of  three  inward  flow  Francis  runners 
mounted  on  a  vertical  shaft,  each  runner  being 
equipped  with  its  own  distributor  and  movable 
guide  vanes.  The  top  runner  discharges  down- 
ward and  the  middle  runner  upward  into  the 
same  draft  tube,  and  the  bottom  runner  down- 
ward into  a  separate  draft  tube,  which  joins  the 
former  one  just  in  front  of  the  tailrace  gates. 
The  distributors  are  bolted  to  heavy  cast-iron 
base  rings  secured  to  the  concrete  masonry,  which 
forms  the  turbine  wheel  casings  and  the  draft 
tubes  for  carrying  the  discharge  water  to  the 
tailrace. 

The  runners  are  made  of  special  turbine  metal, 
approximately  88  parts  copper,  10  parts  tin,  and 
2  parts  zinc.  Each  is  built  in  one  piece,  cast  in 
cores  and  bolted  to  the  hub.  The  hubs  arc 
formed  by  enlarging  the  shaft  at  the  points 
where  the  runners  are  attached,  heavy  flanges 
being  turned  on  the  shaft  above  the  hubs,  for 
attaching  the  runners. 

In    order    to  render  the  total   resultant  thrust 


the  oil  escapes  between  the  surfaces  of  the  lisc?, 
supporting  the  total  weight  on  a  film  of  oil. 

The  thrust  bearing  is  fitted  with  a  cover  with 
glass  peep  holes.  The  oil  is  supplied  to  the 
bearing  from  a  high  pressure  triplex  pump,  capa- 
ble of  working  under  a  pressure  of  500  lb.  per 
square  inch,  and  driven  from  the  main  turbine 
shaft,  by  bevel  gearing  and  countershafting.  Each 
turbine  has  its  own  pump,  oil  tank,  piping,  gauges, 
etc.,  making  it  independent  and  complete  in  itself. 
An  extra  motor-driven  pump  has  been  provided 
to  act  as  a  spare  for  any  one  of  the  main  Mnits 
or  exciters  and  to  supply  oil  to  the  turbines  when 
starting  up. 

The  main  turbine  shaft  is  kept  in  alignment 
by  three  guide  bearings,  the  ,upper  guide  bearing 
being  built  in  conjunction  with  the  thrust  bearing. 
It  is  lined  with  Parson's  White  Brass  and  is 
lubricated  by  oil  nrovided  under  pressure.  The 
intermediate  and  lower  guide  bearings,  the  former 
situated  above  the  upper  runner,  and  the  latter 
between  the  intermediate  and  lower  runners  .ire 
of  lignum  vitae,  made  by  driving  the  wood  into 
dove-tail  spaces  in  bronze  boxes.  As  these  bear- 
ings are  submerged,  they  are  well  lubricated  witk 
water  and  require  little  or  no  attention. 

The  water  is  distributed  to  the  gunners  through 
malleable  iron,  movable  guide  vanes,  operated  by 
means  of  links,  which  are  connected  to  the  vane 
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operating  ring.  The  latter  is  operated  by  rods 
and  levers  from  a  vertical  shaft  which  leads  to 
the  operating  deck,  where  the  governor  is  lo- 
cated. The  governors  are  furnished  with  remote 
electrical   control. 

The  two  upper  sections  of  the  main  turbine 
shaft  are  joined  together  by  a  cast  steel  coupling 
4  ft.  in  diameter.  The  brake  mechanism  is  fitted 
about  the  coupling,  the  outer  edges  forming  the 
braking  surface,  against  which  the  two  shoes  are 
applied,  hand  mechanism  being  provided  to  bring 
a  force  of  10,000  lb.  on  each  shoe. 

The  turbines  are  guaranteed  to  give  an  effi- 
ciency of  80  per  cent,  when  delivering  8,000  h.p. 
The  hydraulic  machinery  was  all  designed  and 
built  by  the  I.  P.  Morris  Co.,  of  which  Mr.  W.  M. 
White  is  the  hydraulic  engineer. 

The  generators  each  have  a  capacity  of  4,500 
kw.  at  2,200  volts  and  80  per  cent,  power  factor, 
at  a  frequency  of  60  cycles.  They  are  of  the 
umbrella  type  and  directly  connected  to  the  water 
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latter,  is  36  ft.  i  in.  wide,  136  ft.  6^  in.  long, 
divided  longitudinally  into  two  sections,  running 
the  entire  length  of  the  building.  The  southern 
of  these  two  divisions  is  devoted  to  the  switches 
and  lightning  arrestors  and  is  built  in  two  stories. 
Ihe  north  section  is  divided  into  five  separate 
compartments,  each  of  which  contains  three  trans- 
formers, the  barriers  between  the  transformer 
banks  and  also  the  wall  forming  the  main  division 
of  the  building  being  of  concrete. 

The  floor  of  the  transformer  room  is  4  ft.  sJ/J 
in.  above  the  top  of  rail  of  the  Canadian  Pacific 
spur,  which  runs  along  the  north  wall  of  the 
building.  The  latter  consists  of  a  series  of  doors, 
and  the  transformers  being  mounted  on  trucks, 
can  be  run  from  their  positions  directly  onto  flat 
cars  with  great  ease. 

Practically  all  of  the  power  is  transmitted  at 
60,000  volts,  though  the  town  of  Rossland  is  sup- 
plied with  22,000  volt  current  over  the  existing 
lines  of  the  old  plant.     The  longest  transmission 


Umbrella  Shed  with   Roof  Frame  Covered  with   Canvas. 


wheels.  .At  the  present  time  only  two  of  the 
units  nave  been  installed.  The  exciters  are  two 
in  niim.b>'r,  each  of  a  capacity  sufficient  to  excite 
the  entire  equipment  when  finally  installed.  Tliey 
are  also  of  the  umbrella  type  and  directly  con- 
nected to  vertical  wheels. 

The  current  from  the  generators  is  carried  to 
bus  bars  in  compartments  elevated  above  the  sta- 
tion floor,  and  formed  entirely  of  concrete.  The 
top  of  the  bus  bar  compartment,  in  which  all  the 
operating  transformers  are  placed,  forms  the  base 
of  a  platform  on  which  are  mounted  nineteen  • 
2,200  volt  oil  switches,  all  of  which  are  motor 
operated  by  distant  control  from  the  benchboard. 
The  latter  which  contains  the  control  for  the 
whole  station,  including  switches  for  the  2,200, 
22,000  and  60,000-volt  switches,  together  with  the 
speeders  for  the  water  wheels,  is  situated  in  front 
of  the  instrument  panel  at  the  end  of  the  station, 
all  connections  thereto  being  reduced  to  a  pressure 
of  no  volts.  The  general  switching  arrangement 
has  been  worked  out  on  the  basis  of  two  separate 
and  distinct  plants,  which  may  be  coupled  together 
or  run  separately  on  any  transmission  line  or  any 
bank  of  transformers. 

The  cables  for  connecting  to  the  low  voltage 
bus  bars,  and  from  them  to  the  transformer  sta- 
tion adjacent,  are  all  rubber  covered  and  drawn' 
into  bituminous  fibre  ducts,  which  are  embedded 
in  the  concrete  floors  and  partitions. 

The  transformer  house,  located  at  right  angles 
to  the  power  house  and  at  the  north  end  of  the 


at  present  is  83  miles,  to  Greenwood.  All  of 
the  power  so  far  sold  is  used  in  mining  for  large 
motor  equipments  and  for  the  lighting  and  power 
of  mines  and  mining  towns  within  a  radius  of 
about  83  miles.  It  is  expected  that  the  company 
will  at  some  future  date  sell  power  to  the  rail- 
ways in  the  vicinity  of  Rossland  for  operating 
over  the  heavy  grades.  The  hiulage  over  these 
grades  at  the  present  time  is  done  by  steam  loco- 
motives of  special  type,  some  of  them  being 
geared.  Switchbacks  are  necessary  at  a  number 
of  points.  The  heaviest  grade  is  about  454  per 
cent. 

The  plant  was  designed  by  Messrs.  Ross  &  Hol- 
gate  of  Montreal,  Canada,  from  whose  paper 
before  the  Canadian  Society  of  Civil  Engineers, 
the  data  for  this  article  were  obtained. 


The  Cast-Iron  Bridge  erected  by  the  Coal- 
brookdale  foundry  in  1797  at  Stanford,  Worcester- 
shire, England,  from  the  plans  of  John  Nash, 
has  been  replaced  by  a  Hennebique  reinforced 
concrete  structure  of  965^  ft.  span.  It  has  three 
arched  ribs ;  the  center  one  is  20  in.  wide  at  the 
springing  line  and  30  in.  deep,  and  20x22  in.  at 
the  crown,  where  the  effective  depth  is  increased 
7  in.  by  the  deck  slab.  The  outer  ribs  are 
14x30  in.  and  14x22  in.  at  the  springing  and 
crown  respectively.  They  are  connected  by  trans- 
verse walls  which  are  carried  up  to  support  the 
deck.  Details  of  the  old  and  new  structures  are 
given  in  "Engineering"  of  August  23.  • 
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An  Umbrella  Shed  for  Market  Storage. 

A  43xioo-ft.  umbrella  shed  has   recently  been 
built  in  front  of  pier  36  North  River,  New  York', 
on  part  of  an  area  secured  by  moving  the  bulk- 
head line  out  about  50  ft.  farther  into  the  river. 
It  is  used   largely   for  temporary  storage,   espe- 
cially of  produce  for  city  markets  which  is  han- 
dled almost  daily.    In  order  to  facilitate  trucking 
and  freight  handling  it  was  considered  necessary 
to  avoid   to   the  utmost  obstruction   by  columns 
along  the  sides,  and  the  structure  was  designed 
with  a  light  roof  carried  entirely  by  a  single  cen- 
ter  longitudinal   line   of  vertical  columns  20  ft. 
apart  on  centers.     The  area  covered  by  the  shed 
was  paved  with   asphalt  pavement,  in  which   six 
4X4-in.  pits  were  excavated  to  a  depth  of  about 
5  ft.,  and  filled  with  concrete.     Before  they  were 
concreted,  loxio-in.  vertical  posts  25  ft.  long  with 
loxio-in.   horizontal    transverse    sills   6    ft.    long 
bolted  to  their  lower  ends  were  set  in  them  and 
thoroughly  bedded  in  the  concrete.     These  posts 
were  carefully  plumbed  and  served  to  carry  the 
entire  superstructure.     At  their  upper  ends  they 
are  connected  by  a  3xio-in.  mortised  ribbed  purlin 
and  support  the  trussed  rafters. 
Each  truss  is  a  triangular  framework  of  2H-in. 
screwed   steel  pipe,  2j^   in.   in   diameter   for  the 
top  chord  and  3  in.  in  diameter  for  the  bottom 
chord.     The  truss  has  a  depth  of  8  ft.,  and  each 
side  of  the  top  chord,  or  each  rafter,  is  a  single 
length   of  pipe  fitted  at  the   upper  end   with   an 
oblique  screwed  flange.     The  flanges  of  the  two 
connected  chord  pieces  are  bolted  together  through 
the  top  of  the  post.     The  lower  end  of  the  top 
chord  is  screwed  into  a  casting  into  which  there 
is  also  screwed  the  end  of  the  bottom  chord  pipe, 
which  at  the  opposite  end  is  also  flange-connected 
to  the  vertical  post  through  which  it  is  bolted. 
The  castings  at  the   ends  of  the  bottom  chords 
also  receive  the  screwed  ends  of  horizontal  eaves 
struts   of  2^-in.   pipe   which  support  the  inter- 
mediate  rafters    of  2x6-in.   timbers    4    ft.    apart 
with  loop  connection   of  flat  iron   engaging  the 
struts.      The    upper    ends    of   these    rafters    are 
mortised  in  the  usual  way  into  the  ridge  purlin. 
Half   way   between    the    ridge   and   eaves   purlin 
there  is  a  2x6-in.   intermediate  purlin  supported 
by  a  bent  strap  engaging  the   top  chord  of  the 
roof  truss. 

The  framework  thus  provided  is  covered  with 
a  continuous  sheet  of  paraffined  heavy  canvas  with 
transverse  breadths  sewed  together  sail  fashion 
to  make  one  large  sheet  or  tarpaulin  100  ft.  long 
and  about  50  ft.  wide,  reaching  continuously  from 
the  eaves  on  one  side,  up  over  the  ridge  purlin 
and  down  to  the  eaves  on  the  other  side  where 
it  is  laced  to  the  eaves  strut.  The  side  walls  are 
formed  of  vertical  curtains  of  the  same  material 
mounted  on  rollers  at  the  eaves  strut,  which  may 
be  rolled  up  and  give  an  entirely  clear  opening 
under  the  roof,  or  may  be  lowered  and  enclose 
the  space  to  protect  the  goods  within  from  rain 
or  snow. 

As  the  structure  is  very  light  and  may  be  ex- 
posed to  severe  wind,  extra  bracing  is  provided 
by  four  inclined  4xs-in.  struts,  radiating  from  the 
intersection  of  the  vertical  post  and  its  lower 
chord  to  the  intermediate  purlin,  where  they  are 
kneebraced  to  secure  stiff'ness  and  transmit  the 
possible  stresses  to  the  main  rafters.  Additional 
stability  is  secured  for  the  vertical  posts  by  bolt- 
ing to  opposite  sides  of  them  pairs  of  6x6-in.  tim- 
bers 40  ft.  long  laid  on  top  of  the  original  asphalt 
pavements  and  serving  as  joists  for  the  wooden 
floors,  which  is  intermediately  supported  by  2x6- 
in.  transverse  joists  also  laid  upon  the  pavement 
about  2  ft.  apart. 

Care  is  taken  to  leave  i-in.  cracks  between  the 
outside  longitudinal  floor  planks  to  provide  for 
drainage.     This  construction  is  very  simple  and 
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proved  easy  to  build  and  saftsfactory  in  service. 
The  estimated  cost,  including  roof  covering,  end 
and  side  walls  and  floor,  is  only  about  $2,500, 
which  compares  verj-  favorably  with  the  cost  of 
any  other  type  of  structure  of  equal  strength  and 
durability  having  the  same  cubical  contents.  It 
was  erected  in  about  two  weeks  actual  working 
time  by  a  small  force  of  carpenters  and  pipe  fit- 
ters. It  was  built  for  the  Oyde  Steamship  Line 
by  John  Monk  &  Sons,  contractors;  Mr.  J.  W. 
Ripley,  chief  engineer,  structural  department. 


The  Pittsburg  Filtration  Works. 


Conrt  Decision  on  Overflow    of   Land. 


The  overflow  of  land  below  a  dam  by  the 
discharge  of  impounded  water  was  recent'y  be- 
fore the  Maine  Supreme  Court  in  Barker  v. 
French.  67  Atl.  Rep..  308.    The  laws  of  thit  State, 


The  design  and  construction  of  the  water  puri- 
tication  plant  now  being  buih  at  Pittsburg  under 
the  direction  of  Mr.  Morris  Kiiowles,  was  the 
subject  of  a  series  of  articles  printed  in  this  jour- 
nal during  December  of  last  year.  The  plant  is 
of  such  an  enormous  size  that  those  unacquainted 
with  the  details  of  filteration  works  will  prob- 
ably appreciate  its  magnitude  better  from  the  ac- 
companying reproduction  of  a  bird's-eye  view  of 
the  plant  as  it  will  appear  when  completed,  than 
from  the  more  elaborate  details  of  tfie  design, 
which  have  already  been  published.  It  is  lo- 
cated on  the  Allegheny  River,  from  which  the 
raw  water  is  drawn,  and  considerable  pains  will 
be  taken  in  the  final  finishing  of  the  plant  to  give 
it   an   attractive   appearance.       The   general    idea 


ing.  The  pumps  deliver  it  to  the  central  sedi- 
mentation basin,  marked  No.  2  in  the  engraving. 
This  has  a  capacity  of  .'o.ooo.ooo  gal.  and  is  flank- 
ed on  either  side  by  two  much  larger  sedimenta- 
tion basins,  the  three  having  a  total  capacity  of 
about  150,000.000  gal.  The  water  will  pass  from 
them  to  the  filters,  which  are  covered  and  lie  on 
either  side  of  Allegheny  Drive,  along  which  runs 
the  .Mlegheny  city  water  main.  The  filtered 
water  flows  into  a  covered  reservoir  built  along 
the  bank  of  the  river,  from  which  it  passes 
through  parallel  twin  steel  conduits  to  the  Bril- 
liant pumping  station  of  the  Pittsburg  water- 
works. The  plant  will  have  a  net  capacity  of 
approximately  100,0001,000  gal.  of  water  per  day 
under  normal  operating  conditions,  with  a  maxi- 
mum rate  of  3,000,000  gal.  per  acre  per  day. 
The  filter  beds  are  46  in  number,  each  with  a 


Isometric  View  of  the  Pittsburgh  Water-  Purification  Works  Nov*'  Approaching  Completion. 


unlike  those  of  Massachusetts,  do  not  authorize 
a  complaint  for  overflowing  lands  below  a  dam, 
and  consequently  a  case  of  this  nature  is  neces- 
sarily an  action  at  common  law.  Under  this  law, 
the  court  rules,  a  mill  owner  can  only  maintain  a 
head  of  water  for  the  use  of  his  mill  and  only 
let  it  out  at  such  times  and  in  such  quantities  as 
are  proper  and  reasonable  for  the  use  of  his  mill. 
He  cannot  hold  water  back  when  he  has  no  use 
for  it  and  there  is  no  need  of  it.  And  if  he  has 
occasion  to  use  his  mill,  he  cannot  turn  out  more 
water  than  is  reasonably  necessary  and  proper 
for  the  reasonable  use  of  his  mill.  He  must  so 
far  have  regard  for  the  rights  and  interests  of 
those  below  him,  although,  within  his  rights  to 
operate  his  mill,  he  can  exercise  these  privileges, 
and  if  those  below  are  injured,  it  is  their  misfor- 
tune in  owning  land  below  the  mill.  The  case 
practically  depends  upon  what  constitutes  reason- 
able use  of  water  for  power  pnrpottfc 


that  has  been  followed  in  developing  the  landscape 
plant  has  been  to  isolate  the  site  from  the  sur- 
roundings by  hedges  and  to  plant  hardy  shrubs 
and  trees  of  slow  growth,  which  will  require 
pruning  only  at  considerable  intervals.  All  at- 
tempts at  elaborate  decorations,  such  as  flower 
gardens,  set  plants  and  fountains,  have  been 
avoided  and  the  money  will  be  spent  on  more 
permanent  work.  A  growth  of  heavy  timber  on 
the  hill,  back  of  the  site  will  be  retained.  The 
entrances  to  the  filter  galleries  from  the  drive 
over  the  Allegheny  water  main  will  be  re- 
lieved by  shrubbery.  The  entrances  to  the  plant 
will  be  closed  by  iron  gates  carried  by  large  stone 
piers.  All  overhead  wires  have  been  avoided  by 
a  system  of  underground  ducts  in  which  wires  for 
all  purposes  will  be  carried. 

The  water  is  taken  through  an  intake  from  the 
river  into  the  low-lift  Ross  pumping  station  shown 
in  the   upper   right-hand   portion  of  the  engrav- 


net  filtering  area  of  i  acre.  Beds  are  arranged  in 
eight  rows  transverse  to  the  Allegheny  Drive, 
with  a  covered  pipe  gallery  31  ft.  wide  in  the 
clear  between  each  alternate  row  of  filters,  or 
four  galleries  in  all.  These  galleries  are  approxi- 
mately 1,000  ft.  long  with  the  exception  of  the 
one  at  the  end,  and  are  divided  in  half  transverse- 
ly by  the  roadway  over  the  6o-in.  rising  main  of 
the  Allegheny  water  works.  The  filters  are  en- 
tered from  the  galleries  and  all  sand  washing  will 
be  done  in  them,  special  appliances  having  been 
built  to  handle  the  sand  economically  between 
the  filters  and  the  washing  apparatus.  No  stor- 
age for  dirty  sand  is  provided,  for  the  system  of 
operations  will  involve  the  continuous  removal, 
washing  and  restoration  of  the  sand.  Provision 
has  been  made  for  warming  these  galleries  so 
that  all  work  connected  with  the  maintenance 
of  the  plant  can  be  done  without  interruption 
from  the  cold. 


October  5,  1907. 

The    Reconstruction    of    the  Eighth  Street 
Tunnel,  Kansas  City. 


Upon  the  reorganization  of  the  Metropolitan 
Street  Railway  Co.  of  Kansas  City,  Mo.,  in  1902 
it  was  decided  to  secure  better  street  car  facilities 
between  the  Union  Depot  and  the  heart  of  the 
city.  The  depot  is  located  in  what  is  known  as 
the  "West  Bottoms,"  of  the  Kaw  River,  at  the 
foot  of  the  bluflf  on  the  Missouri  side.  A  number 
of  street  car  lines  reached  the  bottom  lands,  one 
of  them  the  I2th  St.  cable  line  passing  over  a 
light  viaduct  on  a  12  per  cent,  grade  and  another, 
the  gth  St.  cable  line,  being  on  a  27  per  cent, 
grade. 

It  was  finally  determined  to  make  the  improve- 
ments in  the  8th  St.  tunnel  which  ran  into  the 
bluff  close  to  the  depot  on  an  8.648  per  cent, 
grade.  By  this  route  'the  center  of  the  city  can 
be  reached  in  about  8  min.  The  new  schedule 
which  was  proposed  called  for  two  cars  on  each 
track  in  the  tunnel  at  all  busy  hours,  a  condition 


THE    ENGINEERING    RECORD. 

selection  of  a  reinforced  concrete  rectangular 
section  for  the  tunnel,  and  a  grade  of  5.5  per  cent., 
starting  from  the  old  elevated  at  the  west  end. 
The  slope  had  to  be  extended  543  ft.  beyond  the 
old  one  to  Broadway,  This  required  the  con- 
struction of  220  ft.  of  open  cut  retaining  walls, 
323  ft.  of  cut  and  cover  section,  including  a  33-ft. 
arch  and  station  at  Washington  St.,  and  a  new 
roof  and  side  walls  wherever  necessary  under 
the  old  tunnel.  To  provide  for  the  new  approach 
the  street  was  widened  for  20  ft.  on  each  side 
for  one  block. 

The  flood  of  June  i,  1903,  carried  away  con- 
siderable of  the  ^elevated  structure,  and  the  tunnel 
work  was  to  be  carried  on  in  connection  with  its 
reconstruction   so   that   the   entire   line   could   be 


Vertical    Section    at    Station    12-f-35. 


Vertical    Section    at    Station    7  +  98. 


Section   Showing    Roof   of   New  Tunnel. 


too  dangerous  to  be  attempted  on  such  a  grade. 
The  8th  St.  line  is  the  most  direct  between  Kan- 
sas City,  Mo.,  and  Kansas  City,  Kan.,  and  in  the 
former  city  runs  on  t.he  surface  to  Washington 
St.,  thence  by  the  tunnel  through  the  bluff  directly 
onto  the  elevated  structure,  at  a  point  about  500 
ft.  from  the  Unjon  Depot,  and  continuing  elevated 
to  Kansas  City,  Kan.  The  plans  for  rebuilding 
called  for  changing  the  grade  in  the  tunnel  and 
strengthening  and  rebuilding  the  elevated  to  the 
depot,  to  accommodate  the  8o,ooo-lb.  cars  and 
thus  make  the  line  the  main  carrier  to  the  differ- 
ent points  in  the  cities,  and  building  a  return 
loop  on  the  elevated  at  the  passenger  station. 

The  tunnel  is  in  a  thickly  settled  portion  of 
the  city  and  above  its  center  line  were  a  street 
lined  with  residences,  a  church  and  one  house. 
The  old  tunnel  was  a  3-center  brick  arch,  with 
26-in.  arch  rings  and  21  ft.  2y2-\n.  span,  the  side 
walls  battering  below  the  springing  line.  Its 
length  was  786.4  ft.  The  material  in  the  bluff 
varied  in  character,  limestone  and  a  slippery 
shale  being  predominate.  The  shale  was  of  a 
character  to  afford  a  good  foundation  and  in 
general  was  a  good  material  if  protected  from 
air  and   frost. 

A   study  of  all   the  conditions   resulted  in  the 


opened  at  the  same  time.  The  work  was  com- 
menced in  the  latter  part  of  August,  1903,  the 
open  cut  work  being  the  first  part  started.  The 
first  move  in  the  latter  work  was  to  drive  piling 
outside  the  proposed  excavation,  to  be  used  later 
to  hold  the  sheeting  The  excavation  east  of 
Washington  St.  was  handled  entirely  with 
wagons,  and  that  portion  of  the  open  cut  west  of 
Washington  St,  and  the  tunnel  Itself  was  done 
with  the  aid  of  cars  let  down  the  grade  on  a 
24-in.  track  by  gravity  and  hauled  back  by  a 
hoisting  engine.  This  engine  was  installed  at 
Washington  St.,  and  gradually  lowered  as  the 
work  progressed,  being  removed  from  the  tunnel 
only  when  forced  out  by  the  track  laying  gang. 
All  the  excavated  material  west  of  Washington 
St.  was  wasted  at  the  face  of  the  bluff  for  the 
use  of  the  park  commission. 

At  the  upper  end  the  roof  of  tiie  new  tun- 
nel structure  was  below  the  floor  of  the  old 
one,  but  going  down  the  new  roof  gradually  cut 
into  the  old  tunnel.  This  not  only  required  a 
special  design,  but  a  careful  method  of  proced- 
ure which  would  assure  the  safety  of  the  older 
structure.  The  excavation  under  the  old  arch 
was  handled  by  sinking  a  l2-ft.  and  in  part  a 
13-ft.  ditch  the  entire  length  down  the  sub-grade, 
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and  then  gradually  trimming  the  sides  until  only 
a  3-ft.  or  4-ft.  shoulder  was  left  supporting  the 
old  footings.  This  shoulder  support  for  the 
walls  was  divided  into  alternate  10-ft.  and  12-ft. 
sections  and  excavation  continued  in  the  latter, 
going  back  24  in.  under  the  old  wall  and  18  in. 
below  the  new  sub-grade.  These  sections  were 
filled  with  reinforced  concrete  and  allowed  to 
set  for  10  or  14  days,  before  the  Adjacent  sec- 
tions were  excavated. 

The  shale  and  lime  stone  were  found  in  nearly 
horizontal  strata.  A  Fisher  direct-connected 
gasoline  air  compressor  and  two  air  drills  were 
installed  and  in  addition  to  their  work  consider- 
able drilling  was  done  by  hand  with  churn  drills. 
After  the  first  ditch  was  cut  the  use  of  the  air 
drills  was  practically  abandoned  on  account  of 
the  greater  ease  of  placing  a  hole  by  hand  in  a 
difficult  position.  All  of  the  .holes  were  shallow 
and  the  shots  light,  the  heaviest  charge  being  2^ 
sticks  of  40  per  cent,  dynamite  in  a  4-ft.  hole. 
For  drilling  into  the  shale  an  ordinary  iJ/^-in. 
bridge  auger,  with  the  worm  filed  off,  was  used. 

No  trouble  was  experienced  except  at  the  east 
end  of  the  old  tunnel,  where  the  excavation  was 
deepest.  Here  the  shale  had  vertical  seams,  and 
as  it  had  been  exposed  to  the  air  and  frost  for 
years,  it  was  dried  up  into  small  cubes  with  almost 
no  adhesion.  The  treacherous  nature  of  the  shale 
and  the  unevenness  of  the  pile  driving  caused 
much  more  bracing' to  be  used  than  would  have 
been  otherwise  necessary.  Upon  this  bracing  the 
runways  for  the  concrete  barrows  were  after- 
wards placed.  The  braces  were  box  struts  of 
2x8-in.  stuff  spiked  together,  and  carried  a  house 
jack  in  one  end.  A  test  made  of  one  of  these 
-struts  resulted  in  breaking  the  jack  without  in- 
jury to  the  strut.  Only  one  cave-in  occurred, 
and  that  was  outside  of  the  old  tunnel  at  the  site 
of  what  was  formerly  a  ravine. 

The  new  tunnel  has  a  flat  roof  of  21  ft  2^  in. 
span,  reinforced  with  iJ4  in.  Johnson  corrugated 
bars,  4  in.  center  to  center  across  the  span,  and 
J^-in.  bars  12  in.  center  to  center  longitudinally, 
with  24-in.  of  coocrete  in  the  center  and  13  in. 
at  the  haunches.  The  roof  is  carried  on  the  side 
walls  with  the  aid  of  an  i8-in.  4S-deg.  continuous 
bracket.  This  roof  extended  300  ft.  into  the  old 
tunnel  and  was  designed  to  act  as  a  strut  for  the 
old  side  walls.  .  Whenever  no  new  side  walls  were 
built  a  groove  was  cut  into  the  old  brick  walls 
and  dowel  pins  put  in  before  the  roof  was  con- 
creted. At  the  mouth  of  the  old  tunnel  24x24-in. 
concrete  struts,  8  ft.  center  to  center  were  put  in 
between  the  foundations  of  the  old  walls.  The 
height  of  the  new  tunnel  above  the  top  of  the 
rail  is  15  ft. 

At  the  east  end  where  the  excavation  was 
deepest  and  consequently  the  risk  greatest,  a 
complete  lo-ft.  section  of  the  new- side  walls  and 
roof  was  completed  and  allowed  to  set  before 
undermining  adjacent  sections.  The  excavation 
for  this  section  was  made  12  ft  long  and  all 
longitudinal  rods  were  cut  in  12-ft.  lengths,  allow- 
ing I  ft.  to  project  through  the  forms  to  bond  . 
on  to  the  next  section. 

At  Washington  St.  a  station  was  located  and 
in  order  to  provide  the  necessary  platforms,  the 
cross  section  was  changed  to  a  33-ft.  3-center 
arch  reinforced  with  two  rows  of  %-in.  bent 
bars,  7  and  9  in.  respectively  center  to  center 
and  y^-'m.  longitudinal  rods  12  in.  center  to  cen- 
ter, the  arch  ring  being  15  in.  thick  at  the  crown. 
The  concreting  of  this  arcli  was  brought  up  to 
the  springing  line  and  allowed  to  set  and  the 
balance  carried  on  continuously  until  the  entire 
arch  was  completed. 

East  of  the  Washington  St.  station  a  poor 
foundation  was  encountered  and  reinforced  con- 
crete beams  were  placed  below  the  sub-grade  from 
one  foundation  to  the  other  forming  a  sort  of 
gridiron.  This  was  done  for  about  60  ft,  and 
then  an  old  fill  was  encountered  in  which  it  was 
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almost  impossible  to  'get  any  foundation  at  all. 
It  was,  therefore,  decided  to  make  a  complete 
concrete  tube  and  a  solid  i8-in.  floor  was  laid 
reinforced  with  old  railroad  iron  every  12  in., 
this  floor  being  necessary  for  about  aoo  ft.  For 
the  side  walls  of  the  open-cut  approach  i8-in. 
walls  surmounted  by  a  slightly  ornamented  cop- 
ing were  built. 

The  concrete  used  throughout  was  a  1:3:5  mix- 
ture with  Lehigh  and  Atlas  Portland  ceuieat, 
MisM>uri  River  sand  and  >4-in.  limestone.  A 
Xo.  2  Smith  mixer  was  used,  and  as  high  as 
125  cu.  yd.  in  10  hr.  was  wheeled  to  the  form*. 
100  yd.  being  the  usual  day's  work.  Two  inch 
planks  were  used  exclusively  for  the  concrete 
forms.  The  concrete  was  mixed  on  the  surfact 
for  all  parts  of  the  work  ;ind  run  by  means  of 
wheelbarrows  and  spouts  into  place  by  gravity. 
Whenever  possible  the  concrete  under  the  old 
timnel  was  wheeled  in  and  dumped  from  tlie 
roof  for  the  side  walls.  In  other  places  it  was 
dumped  into  a  car  and  run  down  to  the  forms 
and  shovelled  into  place,  both  sides  being  filled 
at  once  and  kept  at  the  same  level.  No  attempt 
was  made  to  get  an  exceptionally  fine  finish  on 
the  walls,  as  speed  of  construction  consistent  with 
strength  and  safety  was  the  great  object.  Al- 
though the  excavation  was  pushed  both  day  and 
night,  concrete  work  was  carried  on  only  during 
the  day.  The  new  tunnel  was  opened  for  traffic 
on  April  14,  1904,  7  months  and  14  days  from 
the  commencement  of  the  work. 

The  work  was  done  for  the  Metropolitan  Street 
Railway  Co.,  of  Kansas  City,  under  the  super- 
vision of  Ford,  Bacon  &  Davis,  New  York,  Mr. 
C.  M.  Black  being  the  engineer  in  charge  of  the 
Kansas  Citj-  office.  The  contractors  for  the  job 
were  the  General  Construction  Co.,  of  Kansas 
Cit>-,  under  Mr.  R.  W.  Waddell,  the  general 
manager.  •  The  contract  was  for  the  lump  sum 
of  $150,000.  The  work  was  described  by  Mr.  W. 
M.  Archibald  in  a  paper  before  the  Engineering 
.\3s0ciati0n  of  the  South,  from  which  the  data 
for  this  article  were  taken. 


Book  Notes. 


Considerable  attention  has  been  attracted  to 
a  scries  of  articles  on  "Switches  and  Turnouts" 
contributed  to  the  "Journal  •  of  the  Worcester 
Polytechnic  Institute"  this  year.  The  author, 
Professor  Howard  Chapin  Ives,  has  developed 
the  subject  in  a  logical  manner  which  should  be 
particularly  useful  in  the  class-room.  Special 
care  has  been  devoted  to  the  descriptions  of  the 
different  forms  of  switches  and  to  their  effect 
on  the  lead;  to  the  statement  of  practical  con- 
clusions at  various  places  in  the  text  and  to  the 
design  of  the  slip  switch,  the  mathematics  of 
which  have  ral"ely  been  discussed.  These  papers 
have  been  reprinted  by  Mr.  J.  P.  Williams,  Wor- 
cester Polytechnic  Institute,  Worcester,  Mass., 
who  is  selling  them  for  50  cents.  As  an  explana- 
tion of  the  theory  of  switches  and  turnouts  the 
pamphlet  leaves  nothing  to  be  desired,  and  those 
engineers  who  are  familiar  only  with  the  method 
used  on  one  railroad  system,  and  the  tables  for 
that  method,  will  probably  find  the  comprehensive 
discussion  of  the  subject  by  Professor  Ives  an 
interesting  and  valuable  review. 


The  fundamental  factor  in  hydraulic  power  de- 
velopment, water  supply  and  some  other  engi- 
neering works  is  the  amount  of  available  wa- 
ter. Although  the  importance  of  this  factor  is 
self-evide»it,  it  has  long  been  a  matter  of  sur- 
prise that  so  little  information  concerning  the 
methods  of  gauging  the  flow  of  water  is  readily 
available.  Most  textbooks  on  hydraulics  and  sur- 
veying devote  a  few  papes  to  these  considerations, 
but  the  treatment  is  necessarily  very  sketchy.  For 
this  reason  ai  stnall  book  on  "River  Discharge," 


ijecently  written  by  Messrs.  John  C.  Hoyt  and , 
Nathan  C.  Grover,  is  likely  to  find  a  wide  circle 
of  appreciative  readers.  There  are  few  things 
offering  a  bigger  chance  of  reward  to  the  engi- 
neer who  keeps  his  eyes  open  than  the  small  un- 
developed water  powers  throughout  the  country. 
Before  their  value  can  be  properly  determined, 
however,  it  is  necessary  to  make  a  series  of  stream 
gaugings  and  to  determine  the  amount  of  pondage 
that  can  be  provided  readily.  Probably  there 
is  no  other  book   which   furnishes   so   much   in- 


to about  hajf  of  the  arch,  9  square  feet.  The 
load  over  this  portion  of  the  arch  was  nearly 
uniform  and  aggregated  2,S47  lb.  per  square  foot; 
the  arch  cracked  at  the  haunches.  The  shock  or 
jar  incident  to  this  cracking  was  suflicient  to 
scatter  the  projectiles.  The  arch  itself  did  not 
collapse  and  was  still  apparently  strong  enough 
to  bear  the  .load  for  which  it  was  designed,  that 
is,  300  lb.  per  square  foot. 

The  concrete  was  thoroughly  mixed  in  the  pro- 
portion of  I  bbl.  of  cement,  11  cu.  ft.  of  sand  and 
tp  cu.  ft.  of  broken  stone,  and  was  carefully 
placed,  but  there  was  no  steel  reinforcement.  The 
arch  was  built  Feb.  25  and  broken  Aug.  15. 
Yours  very  truly, 

Charles  W.  Kutz, 
Captain,  Corps  of  Engineers. 

West  Point,  Sept.  24. 


First  Test  of  Arch. 


Condenser  Intake  and  Discharge  Conduits. 

Sir:  What  is  the  usual  method  of  figuring  the 
cross  section  of  intake  and  discharge  conduits 
for  supplying  condensing  water  to  power  sta- 
tion equipment,  same  to  be  based  on  the  amount 
of  water  used  and  the  distance  traversed?  Is 
there  any  standard  work  giving  rules  relating 
to  this  subject? 

Pawtucket,  R.  I.  Benjamin  Gridley. 

[In  the  absence  of  published  information  on  the 
design  of  conduits  for  condenser  circulation  wa- 
ter supply,  it  may  be  stated  that  as  conduits  for 
this  purpose  are  rarely  more  than  a  few  hundred 
feet  in  length,  the  problem  usually  resolves  itself 
into  the  use  of  good  judgment  in  selecting  ample 
.sections  for  low  velocities  of  flow  and  to  provide 
for  future  extensions  of  plant  rather  than  a  study 
of  the  conditions  that  govern  the  flow  of  water 
in  long  conduits.  Recent  practice  in  this  coun- 
try indicates  a  general  tendency  to  keep  the  ve- 
locity of  flow  in  both  intake  and  discharge  con- 
duits below  5  ft.  per  second,  and  where  the  wa- 
]  ter  is  taken  from  sources  of  varying  -water  level, 
it  is  customary  to  depress  the  conduits,  if  possible, 
to  such  levels  that  the  intake  conduit  is  always 
full  or  partly  full  at  the  lowest  water  level.  In 
many  cases,  the  discharge  ti:nnel   will  be   found 
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formation  on  hydrographic  work  of  this  sort  as 
this  volume  by  two  of  the  leading  members  of 
the  engineering  staff  of  the  United  States  Geo- 
logical Survey.  It  explains  the  conditifins  affect- 
ing stream  flow,  describes  the  methods,  instru- 
ments and  equipments  used  in  making  gaugings, 
outlines  the  best  practice  in  selecting  stations 
for  making  such  measurements,  describes  the 
construction  of  weir  stations,  and  gives  a  full 
discussion  of  the  methods  of  analyzing  and  us- 
ing the  data  accumulated  in  this  manner.  The 
book  is  to  be  highly  recommended  from  both 
theoretical  and  practical  points  of  view.  (New 
York,  John  Wiley  &  Sons;  $2.00.) 


Letters  to  the  Editor. 


Test  of  Arch  for  Filter. 

Sir:  With' the  idea  that  the  result  may  inter- 
est your  readers,  there  is  sent  you  herewith  a 
print  showing  the  details  of  a  recent  test  of  a 
concrete  arch.  A  timber  framework  made  the 
abutments  of  the  arch  practically  unyielding. 

The  first  test  is  shown  in  the  accompanying 
photograph,  the  load  being  1464  lb.  per  square 
foot.     In  the  second  test,  the  load  was  confined 


placed  at  a  higher  level  than  that  for  the  intake, 
since,  if  it  is  desired  to  operate  the  pumps  on  the 
closed  circulation  system,  this  may  always  be 
accomplished  by  damming  the  conduit  near  its 
discharge  outlet  in  order  to  maintain  the  water 
level  at  such  height  as  to  always  cover  the  ends 
of  the  condenser  discharge  pipes.  An  important 
feature  of  the  intake  conduit  is  the  provision  of 
screens  or  trash  racks,  which  precaution  must  be 
taken  in  practically  all  locations.  These  screen- 
ing devices  are,  however,  of  widely  varying  de- 
sign, but  are  all  located  in  enlargements  of  the 
conduits  in  order  to  secure  the  necessary  reduc- 
tion of  flow  velocity,  and  in  most  cases  there  are 
two  sets  of  racks  provided  so  that  one  may  be 
removed  for  cleaning,  leaving  the  other  still  in 
service.  The  relative  proportions  of  the  intake 
and  discharge  conduits  also  vary  considerably 
with  differing  conditions,  many  preferring  a 
smaller  section  in  the  discharge  conduit  with  con- 
sequent higher  velocity  of  outflow.  But  in  all 
cases,  the  preference  has  been  shown  by  recent 
practice  for  intake  conduit  sections  that  will  give 
flow  velocities  not  to  exceed  5  ft.  per  second, 
and  as  much  larger  sections  as  limits  of  cost  will 
permit.] 
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from  cheap  producer  gas  is  rather  seldom  taken 
as  yet.  The  philosophy  of  the  matter  is  very 
simple.  It  costs  heavily  to  produce  gas  of  high 
thermal  value  and  particularly  of  high  luminous 
value.  On  the  other  hand,  low-grade  gas,  from 
the  mere  fact  that  it  is  of  small  calorific  value, 
has  per  unit  of  energy  a  heavy  distribution 
charge  against  it  if  furnished  by  a  -supply  com- 
pany. Hence  fuel  gas  of  a  thermal  value  such 
as  to  give  minimum  cost  per  heat  unit  has  not 
become  at  all  a  familiar  thing,  and  the  ordinary 
man,  when  invited  to  make  gas  of  100  to  150 
B.  t.  u.,  gets  suspicious  and  sheers  off.  Yet  the 
practical  question  in  gas  production  for  power 
purposes  is  not  how  to  make  a  gas  of  maxi- 
mum thermal  value,  but  of  maximum  thermal 
value  for  the  money,  which  is  a  very  different 
thing.  It  has  been  shown  over  and  over  again 
that  coal  can  be  used  to  make  gas  for  an  engine 
much  more  efficiently  than  it  can  be  used  under 
a  boiler,  and  it  is  pertinent  to  inquire  why  it 
is  not  more  frequently  thus  utilized. 

Probably  the  chief  reason  lies  in  human  inertia 
which  resists  attempts  to  force  the  mind  out  of 
the  line  in  which  it  has  been  traveling.  A  sec- 
ondary one  of  considerable  importance  is  fear 
of  the  apparent  complication  which  the  mind 
associates  with  gas  making.  Now,  in  point  of 
fact,  it  is  really  simpler  to  make  gas  in  a  mod- 
ern producer  than  to  make  steam  under  the  pres- 
sure necessary  for  a  steam  engine.  The  producer 
has  been  made  nearly  automatic  in  its  action 
and  can  certainly  be  run  successfully  by  any- 
one who  has  ability  enough  to  run  an  ordinary 
domestic  furnace,  when  once  he  learns  the  trick. 
Whether  a  comparatively  inexperienced  man  can 
operate' it  in  such  wise  as  to  reach  the  best  econ- 
omy is  another  matter.  The  simpler  producers 
are  fairly  fool-proof  as  regards  producing  gas, 
but  it  is  more  than  likely  that  inability  to  pro- 
duce good  and  uniform  gas  in  unskilled  hands 
has  been  one  of  the  obstacles  in  the  way  of 
working  the  apparatus  at  its  proper  economy. 
Several  makers  are  vrilling  to  guarantee  the 
production  of  a  brake-horse-power-hour  on  the 
consumption  of  i  to  1.25  lb.  of  coal  in  the  pro- 
ducer, and  this  even  in  units  as  small  as  50 
h.-p.  How  nearly  these  figures  can  be  regularly 
reached  with  ordinary  labor  and  with  output 
rigorously  measured  is  an  open  question,  but 
there  seems  to  be  no  doubt  that  under  favorable 
conditions  the  guarantee  can  be  made  good.  It 
must  be  remembered  that  the  engine  in  such 
plants  involves  extra  expenditure  on  account  of 
having  to  utilize  a  large  volume  of  lean  gas, 
and  that  the  depreciation  of  the  producer  is  a 
somewhat  uncertain  quantity.  Here  again  it  is 
likely  that  the  system  may  suffer  on  account  of 
its  claims  to  automatism.  All  in  all,  however, 
producer  gas  can  be  made  a  very  cheap  and 
convenient  source  of  power,  particularly  on  a 
moderate  scale,  and  considerable  further  prog- 
ress is  likely.  The  system  seems  certain  to  find 
more  and  more  applications   every  year. 


The  National  Hydraulic  Interests. 


It  is  only  recently  that  producer  gas  as  a 
source  of  power  has  obtained  a  firm  foothold 
in  this  country.  Even  now,  with  a  consider- 
able amount  of  effort  on  the  part  of  the  manu- 
facturers, comparatively  slow  headway  is  being 
made.  Big  gas  engines  are  coming  to  be  fairly 
well  known,  but  the  logical  step  of  feeding  them 


The  statements  made  by  President  Roosevelt 
at  Memphis  on  Oct.  4  deserve  more  thoughtful 
consideration  than  they  seem  to  have  received. 
Those  portions  of  them  reprinted  elsewhere  in 
this  issue  form  a  most  comprehensive  outline  of 
the  important  and  varied  relations  of  the  various 
national  hydraulic  interests.  The  development  of 
navigation  on  inland  water-ways  has  frequently 
been  discussed  in  state  papers  but  there  has  al- 
ways been  a  tendency  to  consider  that  the  sub- 
ject ended  there.  It  is  true  that  in  the  West  the 
value  of  water  for  irrigation  has  been  recognized 
and  during  recent  years  our  chief  magistrates 
have    dwelt   from   time   to   time   on   this    subject. 


387 


President  Roosevelt  seems  to  be  the  first,  how- 
ever, to  recognize  the  intimate  relations  which 
all  branches  of  hydraulic  engineering  bear  to  each 
other  and  to  the  national  welfare.  In  fact,  few 
engineers  have  probably  stopped  to  consider  the 
closeness  of  these  relations,  and  anyone  termed 
a  hydraulic  engineer  in  this  country  was  gen- 
erally considered,  even  among  his  associates,  to 
confine  his  attentions  to  power  developments. 
This  narrow  view  is  unlike  that'  which  prevails 
in  Germany,  for  instance,  where  a  recognition 
of  the  many  directions  in  which  water  is  em- 
ployed has  given  to  the  term  of  hydraulic  engi- 
neer a  far  wider  significance  than  it  has  on  this 
side  of  the  Atlantic.  It  is  particularly  gratifying  . 
to  notice  that  this  comprehensive  understanding 
of  the  importance  of  our  national  water  resources 
was  emphasized  by  the  President  at  a  gathering 
primarily  called  for  the  purpose  of  discussing 
only  the  improvement  of  internal  navigation.  The 
President  did  well  to  point  out  clearly  that  while 
navigation  is  important  there  are  many  other 
uses  to  which  rivers  and  lakes  are  put,  and  any- 
thing which  is  done  for  one  interest  must  be 
executed  in  a-  spirit  of  fairness  to  all  other  in- 
terests which  are  likely  to  be  affected  by  it. 

A  great  deal  has  been  printed  recently  con- 
cerning some  statements  by  Mr.  James  J.  Hill, 
who  has  taken  a  decidedly  pessimistic  view  of  the 
ability  of  railways  to  keep  pace  with  the  demands 
ftr  transportation  which  the  development  of  the 
country  will  produce.  It  is  probable  that  some  ' 
of  these  statements  by  the  eminent  railway  builder 
and  operator  are  to  be  taken  with  a  large  grain 
of  salt,  but  it  is  nevertheless  noteworthy  that  a 
number  of  men  engaged  in  the  higher  walks  of 
railway  affairs  look  with  favor  upon  the  improve- 
ment of  internal  water-ways.  The  congestion 
of  tracks  by  bulk  freight  paying  low  rates  and 
interfering  with  the  operation  of  trains  from 
which  a  much  larger  revenue  can  be  obtained 
has  been  altogether  too  frequently  observed  in 
too  many  sections  of  the  country  during  recent 
years.  It  is  unquestionably  true  that  there  is  no 
problem  to-day  which  is  full  of  greater  complica- 
tions, of  more  factors  of  debatable  importance, 
than  railway  transportation,  and  when  it  is  still 
further  complicated  by  considerations  of  com- 
peting water  transportation,  the  problem  is  one 
which  may  well  stagger  a  master  intellect.  Yet 
it  is  one  which  must  be  faced  and  solved,  and  the 
fact  that  our  President  has  so  fully  recognized 
its  importance  as  to  approve  a  special  gather- 
ing for  its  consideration  is  a  gratifying  indica- 
tion that  he,  at  least,  appreciates  its  many  aspects 
and  proposes  to  be  guided  in  his  recommenda- 
tions concerning  it  by  the  advice  of  specialists 
who  have  first  conferred  together  regarding  the 
scope  of  each  aspect  of  the  problem  and  the  rela- 
tions of  the  various  factors.  The  interests  which 
are  affected  are  so  important  and  diverse  that 
any  other  method  of  seeking  the  truth  is  certain 
to  produce  results  based  upon  an  imperfect,  dis- 
jointed appreciation  of  the  whole  vast  problem. 

This  is  well  indicated  by  the  attempt  to  force 
the  national  government  into  undertaking  prema- 
turely the  construction  of  a  deep  water-way  from 
the  Great  Lakes  to  the  Mississippi  River  by  way 
of  the  Illinois  River.  The  arguments  so  far  ad- 
vanced for  such  a  water-way  are  partly  good  and 
partly  bad,  and  are  manifestly  based  on  incom- 
plete data.  The  Engineering  Record  cannot  recon- 
cile the  enormous  expenditure  for  constructing 
a  ship  canal  from  the  Great  Lakes  to  the  Missis- 
sippi and  then  canalizing  that  stream  to  the 
Gulf  for  sea-going  vessels,  with  any  economical 
results  which  now  seem  likely  to  follow  from 
the  completion  of  a  water-way  of  such  magnitude. 
The  effect  of  the  diversion  of  an  enormous 
amount  of  water  from  the  Great  Lakes  to  feed 
the  upper  portion  of  such  a  canal  is  a  subject  so 
vitally  important  to  the  existing  lake  commerce 
of    the    United    States,    to    say    nothing    of   the 
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Dominion  of  Canada,  that  the  suggestion  seems 
impracticable  of  fulfillment.  Moreover,  there  is 
always  the  latent  distrust  of  all  arguments  of  this 
sort  in  the  nominal  interest  of  n3\-igation  on  ac- 
count of  the  manifest  desire  of  a  pirt  of  the 
people  of  Chicago  to  have  the  nation  construct 
an  enormous  ditch  carrjing  so  much  water  to  the 
Mississippi  that  the  sewage  of  the  citj-  can  be 
turned  into  it  forevermore.  Nevertheless,  the 
complications  and  simplifications  which  mark  this 
interesting  subject  as  it  passes  from  one  stage  to 
another  may  ultimately  give  it  an  entirely  different 
appearance  from  what  it  now  presents,  and  it 
is  certainly  the  part  of  wisdom  to  maintain  a 
*mind  open  to  conviction  on  all  these  great  prob- 
lems until  the  commission  which  is  no>-  studying 
them  is  able  to  make  a  report  of  the  compre- 
hensive nature  which  is  essential  for  the  basis  of 
any  silisfactory  study. 

The  statements  made  by  President  Roosevelt 
concerning  the  \-alue  of  water  for  irrigation,  water 
supply  and  other  purposes,  deserves  far  more  at- 
tention than  they  are  likely  to  receive.  At  the 
present  time  very  few  citizens  of  the  United 
States,  other  than  those  who  have  lived  abroad 
and  become  familiar  with  public  works  there, 
have  any  idea  of  the  value  of  pure  water.  Even 
to-day  in  a  good  many  of  our  large  cities  it  is 
a  pretty  expensive  article.  It  is  bound  to  become 
far  more  expensive,  as  the  filtration  of  the  sup- 
plies becomes  more  generally  practiced  and  it  is 
necessary  to  go  farther  for  them.  For  this  rea- 
son some  measure  of  national  supervision  over 
the  quality  of  water  is  highly  desirable,  for 
most  of  our  large  streams  are  of  an  interstate 
character  and  the  control  of  their  flow  and  the 
purity  of  their  water  rests  with  the  people  of 
no  one  state.  The  United  States  Supreme  Court 
has  decided,  in  the  recent  suit  of  Kansas  against 
Colorado,  that  the  national  government  cannot 
inter\'ene  to  protect  such  streams  under  any  au- 
thority now  given  to  it  by  the  Constitution,  but 
this  does  not  mean  that  government  supervision 
cannot  be  arranged  by  the  mutual  consent  of 
States  or  by  some  other  indirect  method  which 
Congress  may  devise.  The  same  consideration 
makes  the  pollution  of  water  supplies  of  an  in- 
terstate nature  a  problem  of  much  complexity, 
the  importance  of  which  is  hardly  recognized 
at  the  present  time.  The  President  also  points 
out  the  great  value  of  many  of  our  streams  from 
a  power  development  standpoint,  something  that 
has  just  begun  to  receive  the  consideration  it 
deserves.  .Ml  these  hydraulic  and  sanitary  aspects 
of  our  internal  water-ways  must  be  considered 
along  with  those  of  navigation,  and  the  Presi- 
dent has  done  well  to  call  the  attention  of  the 
nation  to  this  inter-relation  and  its  deep  signfi- 
cance  to  the  country  as  a  whole. 


The  Congestion  of   the    Elevated    Railroad 
Loop  in    Chicago. 


The  downtown  union  terminal  loop  of  the 
four  elevated  railroads  in  Chicago  has  become 
so  completely  congested  that  it  is  entirely  impos- 
sible to  operate  any  of  these  roads  satisfactorily 
during  the  rush  hours.  This  congestion  has  been 
serious  for  several  years  and  has  been  growing 
worse  apace  with  the  natural  increase  in  traflk 
due  to  the  rapid  growth  in  the  population  of  the 
districts  served  by  the  four  lines.  The  recent 
opening  of  several  new  branches  of  the  latter, 
which  tap  very  populous  districts,  has  required 
numerous  additional  trains  to  be  passed  around 
the  already  overcrowded  downtown  loop,  with 
the  result  that  long,  tedious  delays  to  traffic  are 
occasioned  for  at  least  an  hour  and  a  half  each 
morning  and  night.  Under  the  existing  condi- 
tions it  is  generally  conceded  by  engineers  fa- 
miliar with  the  circumstances  that  no  appreciable 


relief  can  be  afforded  to  this  situation  which  so 
seriously  affects  daily  such  a  large  population. 
As  might  be  expected,  however,  a  great  volume 
of  suggested  solutions  of  the  difficulty  have  been 
variously  promoted  through  the  local  daily  press, 
rivaling,  indeed,  in  number  and  range  of  feasi- 
bility the  methods  which  have  been  proposed  to 
enable  the  Manhattan  terminal  of  the  Brooklyn 
Bridge  to  handle  the  traffic  that  has  overwhelmed 
it  for  years  during  rush  hours. 

Several  principal  conditions,  which  it  is  ap- 
parently practicable  to  change,  combine  to  limit 
the  capacity  of  the  loop  to  about  half  that  which 
should  be  available  immediately,  to  say  nothing 
of  provisions  for  the  future.  First  of  all,  the 
trackage  of  the  loop  is  totally  inadequate  to 
handle  the  trains  from  all  four  of  the  lines  tribu- 
tary to  it.  In  the  second  place,  the  short  plat- 
forms at  the  stations  on  the  loop  limit  the  capa- 
city of  the  latter  probably  as  much  as  any  one 
condition.  The  arrangement  of  the  connections 
between  the  tracks  on  the  loop  and  the  different 
roads  is  a  feature  that  adds  another  great  limit 
to  capacity  for  handling  trains.  The  present 
separation  of  the  traffic  of  all  four  lines,  thus 
preventing  any  possibility  of  routing  trains 
through  from  one  road  to  another,  also  pre- 
cludes an  increase  in  capacity  that  might  be  ob- 
tained otherwise. 

The  two  tracks  on  the  loop  are  each  a  trifle 
over  two  miles  in  length,  the  loop  being  five 
city  blocks  one  way  by  seven  the  other,  so  the 
total  trackage  is  close  to  four  miles.  The  in- 
adequacy of  this  amount  of  trackage  to  provide 
proper  terminal  facilities  for  the  four  roads  using 
it  may  be  indicated  by  the  fact  that  during  a 
period  of  one  hour  each  day  over  150  five-car 
trains  are  scheduled  to  enter  and  leave  the  loop. 
Each  of  these  trains  is  required  to  discharge  and 
receive  passengers  at  ten  different  stations  in  the 
two-mile  circuit  of  the  loop.  The  result  is  that 
at  the  most  crucial  periods  of  the  day  both  tracks 
of  the  loop  are  filled  with  trains  spaced  a  few 
feet  apart,  and  long  lines  of  trains  are  held  up 
on  each  of  the  four  roads  waiting  to  obtain  an 
entrance.  The  most  feasible  method  of  provid- 
ing greater  trackage  facilities  for  this  great  num- 
ber of  trains  is  generally  believed  to  be  the  re- 
moval of  the  south  end  of  the  loop  several  blocks 
from  the  present  location,  as  it  is  impracticable 
to  move  the  other  sides.  At  the  same  time,  the 
right-of-way  in  the  city  streets  for  such  a  change 
could  scarcely  be  acquired  without  a  considerable 
outlay  for  damages  to  the  abutting  property,  al- 
though the  district  through  which  the  extension 
would  pass  has  actually  been  greatly  retarded  by 
the  fact  that  it  is  outside  of  the  present  loop. 
Various  other  means  of  securing  additional  track- 
age have  been  suggested  by  engineers  familiar 
with  the  circumstances,  most  of  which  changes 
contemplate  the  construction  of  tracks  within  the 
loop,  but  such  extensions  are  completely  fore- 
stalled by  local  conditions. 

The  two  platforms  at  each  station  on  the  loop 
are  just  long  enough  to  serve  simultaneously  two 
five-car  trains  on  each  of  the  two  tracks.  Careful 
investigations  have  shown  that  if  these  platforms 
could  be  lengthened  so  two  six-car  trains  might 
be  accommodated  the  capacity  of  the  loop  would 
be  increased  at  least  10  per  cent.  When  an  at- 
tempt was  made  some  time  ago  to  carry  out  this 
improvement,  however,  the  property  owners  adja- 
cent to  the  stations  secured  a  permanent  injunc- 
tion which  prevents  any  such  additions,  so  ad- 
vantage cannot  be  taken  of  this  means  of  relief. 

The  necessary  arrangement  of  the  connections 
between  the  different  roads  and  the  tracks  on  the 
loop  causes  each  train  of  the  two  road^  which 
use  each  loop  track  to  cross  the  other  loop  track 
either  in  entering  or  in  leaving.  The  entrance 
and  exit  for  two  of  the  roads  are  at  the  same 
corner  of  the  loop,  while  the  other  two  roads 
each  enter  and  leave  at  separate  corners.     Con- 


sequently, when  the  trains  of  one  road  are  enter- 
ing or  leaving  the.  Ipop  they  not  only  interfere 
with  the  trains  of  the  two  roads  on  the  other 
track,  but  also  hold  up  the  trains  of  the  other 
road  which  uses  the  same  loop  track.  The 
switches  at  these  connections  are  equipped  with 
the  most  perfect  apparatus  available  and  the  oper- 
ators handling  them  are  unusually  proficient  in 
their  manipulation,  so  no  further  improvement 
in  the  present  arrangement  can  be  expected  at 
these  points.  The  separation  of  grades  where  a 
train  on  one  loop  track  is  required  to  cross  the 
other  track  at  the  corners  of  the  loop  has  been 
suggested,  but  the  practicability  of  obtaining  a 
clearance  of  at  least  14  ft.  in  400  or  500  ft.  by 
inclines  on  an  elevated  structure  over  which  such 
a  large  number  of  trains  must  be  operated  has 
been  questioned.  The  through  routing  of  the 
trains  from  one  road  to  another  would  overcome 
a  large  part  of  the  difficulty  at  these  crossings, 
but  as  the  four  roads  are  separately  owned  such 
an  arrangement  is  hardly  feasible. 

Three  of  the  four,  roads  using  the  loop,  the 
Metropolitan  West  Side  Elevated  R.  R.,  the 
Chicago  &  Oak  Park  Elevated  R.  R.,  and  the 
South  Side  Elevated  R.  R.,  each  have  a  stub 
terminal  adjacent  to  the  loop,  and  an  ordinance 
was  recently  presented  to  the  city  council  to  per- 
mit the  Northwestern  Elevated  R.  R.  to  build 
such  a  terminal  just  across  the  Chicago  River 
from  the  loop.  The  stub  terminals  of  the  first 
three  roads  have  been  built  for  some  years,  al- 
though none  of  thera,  except  the  one  used  by 
the  Metropolitan,  have  been  employed  to  any  ex- 
tent until  recently.  Notwithstanding  this  fact, 
all  of  these  termifials  are  situated  so  passengers 
bound  for  certain  parts  of  the  loop  district  could 
save  time  by  taking  and  leaving  trains  at  them, 
and  it  may  be  expected  that  with  the  regular 
increase  in  traffic  on  the  elevated  lines  that  oc- 
curs in  the  Fall  the  congestion  of  the  loop  will 
b?come  so  acute  as  to  cause  the  patrons  of  the 
different  roads  to  appreciate  the  advantage  of  the 
stub  terminals. 

The  only  permanent  relief  of  the  elevated  loop 
appears  to  be  a  system  of  subways  in  the  down- 
town districts,  such  as  has  been  proposed  by 
Mr.  Bion  J.  Arnold.  The  difficulties  that  will 
be  encountered  in  building  such  subways,  hovv- 
ever,  will  unquestionably  greatly  postpone  the 
time  when  they  are  placed  under  construction. 
The  extensive  changes  that  will  have  to  be  made 
in  the  public  service  mains  and  conduits  that 
completely  occupy  the  streets  in  the  downtown 
district,  and  the  handling  of  traffic  on  these  streets 
during  construction  are  simple  matters,  as  com- 
pared with  the  shoring  of  the  buildings  adjacent 
to  the  excavations  required  for  the  subways.  The 
soft  blue  clay  that  extends  to  a  depth  of  40  to 
60  ft.  from  the  surface  over  the  whole  area  in 
which  the  most  necessary  subways  will  have  to 
be  constructed  is  an  exceedingly  treacherous  ma- 
terial to  handle.  In  fact,  recent  experiences  in 
deep  excavations  for  the  sub-basements  of  tall 
buildings  have  shown  that  this  clay  will  flow 
under  any  form  of  sheeting  that  can  be  devised 
unless  this  sheeting  is  carried  down  to  the  firm 
underlying  strata  before  excavation  is  started. 
Since  the  freight  tunnels  of  the  Chicago  Subway 
Co.  occupy  every  downtown  street  at  an  average 
depth  of  40  ft.  below  the  surface,  it  is  evident  that 
subways  for  passenger  service  will  have  to  be 
built  above  thera  in  this  soft,  blue  clay.  At  the 
same  time,  such  subways  are  the  only  perma- 
nent means  of  relieving  the  present  elevated  loop, 
and  as  the  capacity  of  the  latter  has  long  since 
been  exceeded  further  extension  of  the  various 
elevated  lines  tributary  to  it  is  useless.  The 
utilization  for  residence  purposes  of  the  great 
undeveloped  outlying  districts  within  the  city 
is  limited  largely  therefore  by  the  relief  that 
can  be  afforded  to  the  downtown  terminals  of  the 
elevated  railroads. 
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Coal  Selection  for  Power  Plants. 


Possibly  in  no  branch  of  power  plant  opera- 
tion are  there  greater  variations  in  the  practice 
of  owners  and  managers  than  in  the  selection 
of  coal  for  steaming  purposes.  I^  is  not  sur- 
prising that  this  should  be  so,  considering  the^ 
differences  in  coal  quality  found  in  the  open 
markets  and  in  the  mining  regions,  the  discrep- 
ancies in  freight  rates,  cost  of  handling,  uncer- 
tain effect  of  storage,  and  variations  in  adapta- 
bility of  fuels  to  specific  boiler-room  services., 
Within  the  last  few  years  the  determination  o^ 
the  heating  power  of  coals  by  calorimeter  and 
chemical  tests  has  grown  much  in  favor  among 
large  consumers,  and  there  is  no  question  that 
when  such  work  is  properly  handled  the  results 
are  of  high  significance  and  value,  both  to  the 
engineer  and  the  technical  chemist.  But  when 
these  tests  are  made  by  unskilled  hands  or  with 
inferior  apparatus,  and  unless  the  typical  sam- 
ples from  barge  and  car  are  selected  with  ex- 
perienced judgment,  the  work  may  be  worse 
than  futile,  tending  to  produce  warped  judgments 
and  decisons  unjust  alike  to  the  producer  and 
the  consumer.  These  points  were  emphasized 
for  the  special  benefit  of  engineers  and  public 
service  corporations  in  a  talk  on  coal  economy 
given  by  Mr.  E.  G.  Bailey,  of  the  Little  Labora- 
tory, in  Boston,  before  the  Society  of  Chemical 
Industry  on  Oct.  4. 

Emphasis  from  a  chemist  on  the  importance 
of  coal  tests  by  specialists  may  be  ex  parte 
judgment,  but  it  hits  close  to  the  work  when, 
one  considers  the  present  uncertain  status  of 
the  whole  problem  of.  fuel  combustion.  Reduc- 
tion of  fuel  bills  is  one  of  the  perpetual  ends 
which  power  plant  managers  are  striving  to  at- 
tain, and  it  is  decidedly  in  fashion  nowadays  to 
carry  on  experiments  in  the  fire  room  leading 
toward  the  use  of  less  fuel  by  varying  the  con- 
ditions in  the  furnaces  and  flues.  In  some  quar- 
ters, certainly,  the  great  and  encompassing  dif- 
ficulties of  the  problem  do  not  seem  to  be  real- 
ized, and  hasty  methods,  careless  observations 
and  inaccurate  generalizations  have  failed  to 
bring  the  economies  expected.  It  ought  to  be 
clear  by  this  time  that  in  the  selection  of  coal, 
for  a  given  service,  chemical  tests  should  sup- 
plement the  experience  gained  in  the  fire  room, 
except  in  special  cases  where  it  would  be  sim- 
ply out  of  the  question  to  select  other  than  a, 
certain  kind,  as  in  the  vicinity  of  particular 
mines.  Even  here  much  'improvement  in  the 
situation  may  spring  from  a  careful  series  of 
laboratory  tests,  particularly  with  reference  to 
the  betterment  of  firing  conditions  and  furnace 
structures,  draft  adjustments  and  the  like.  The 
work  may  be  done  by  the  operating  company 
itself  if  the  organization  can  afford  the  quality 
of  apparatus  and  the  technical  skill  essential, 
otherwise,  it  had  better  be  handled  by  a  com- 
petent consulting  chemist  with  special  knowl- 
edge of  fuels.  To  assume  that  any  ordinary 
assistant  steam  engineer  or  electrician  in  a  power 
plant  is  competent  to  sample  coal  in  a  repre- 
sentative way  and  accurately  test  its  calorific 
power  by  the  calorimeter  or  by  proximate  analy- 
sis is  to  invite  conclusions  that  are  void  of  sci- 
entific usefulness  and  are  misleading  as  bases 
for  the  settlement  of  contracts  and  guidance  in 
future  purchases. 

Almost  any  coal  will  produce  steam,  but  econ- 
omy in  selection  starts  at  the  mine,  makes  cer- 
tain that  the  handling  is  somewhere  near  right, 
and  figures  the  transportation  charges  sepa- 
rately from  the  net  cost  of  the  fuel.  Bad 
results  often  come  from  breaking  the  coal  up 
more  than  is  necessary,  and  it  is  not  always 
the  coal  of  highest  calorific  power  which  gives 
the  best  results  in  a  given  shipment.  Varia- 
tions   in   shipments   make    it   most    desirable    for 


the  purchaser  to  know  exactly  what  he  is  get- 
ting. It  is  sometimes  claimed  that  daily  records 
of  coal  burned  per  kilowatt-hour  are  a  sufficient 
check  upon  the  quality  of  the  fuel,  but  while 
such  data  are  useful  in  running  down  both 
sweeping  and  gradual  changes  in  station  per- 
formance, they  may  easily  come  too  late  to 
give  the  necessary  impetus  to  the  required  fuel 
changes.  Undue  reliance  is  frequently  placed 
upon  the  weighing  of  ashes  as  a  check  upon 
coal  quality,  in  view  of  the  fact  that  the  re- 
maining unburned  carbon  and  also  the  ashes 
carried  up  the  stack  by  a  strong  draft  are  neg- 
lected. In  a  carefully  made  ash  test  cited  by 
Mr.  Bailey,  the  weight  of  ashes  came  short  5 
to  ID  per  cent,  of  the  total  ash  in  the  coal,  after 
the  unburned  carbon  was  taken  out.  Under 
ordinary  circumstances,  where  the  carbon  is  not 
deducted,  the  ash  frequently  runs  25 '  per  cent, 
higher  than  the  coal  analysis  shows.  As  for 
the  ability  of  the  evaporative  boiler  test  to  throw 
a  side  light  upon  coal  quality,  there  is  no  es- 
caping the  difficulty  which  attends  the  duplica- 
tion of  conditions  in  regard  to  firing  while  the 
variation  of  a  single  condition  with  the  other 
factors  constant  is  perhaps  even  more  trouble- 
some. Upon  the  calorimeter  and  the  balances  of 
the  laboratory  rest  the  ultimate  determination 
of  coal  quality. 

The  diverse  factors  entering  the  problem  of 
coal  selection  render  the  task  a  hard  one  for 
the  layman.  The  interpretation  of  the  analysis 
and  British  thermal  unit  record  remains  after 
the  precise  methods  of  the  chemist  have  been 
applied.  There  is  no  question  that  the  higher 
a  coal  shows  in  heat  units,  the  more  steam  it 
will  generate,  other  things  being  equal.  It  may 
not,  however,  be  the  best  fuel  for  the  particular 
plant  in  hand.  The  purchaser  naturally  desires 
to  get  as  many  heat  units  per  dollar  as  possible, 
but  there  are  other  points  to  be  considered  in 
the  selection  of  coal.  A  coal  high  in  sulphur 
or  a  fine  wet  coal  tends  more  readily  toward 
spontaneous  combustion  and  requires  more  care- 
ful watching.  In  the  selection  of  coal  it  should 
be  borne  in  mind  that  all  coal  will  oxidize  more 
or  less,  and  that  so  long  as  the  generation  of 
heat  can  be  kept  from  becoming  cumulative,  fire 
will  not  occur;  but  if  the  heat  becomes  sufficient 
to  drive  off  the  moisture,  the  danger  point  has 
been  reached.  A  closer  knowledge  of  the  con- 
ditions which  lead  to  spontaneous  combustion 
in  coal  is  much  needed  at  the  present  time. 

The  problems  of  the  boiler-room  cannot  be 
divorced  from  the  questions  of  coal  selection  in 
finding  out  the  fitness  of  a  given  fuel  of  known 
characteristic  for  a  given  plant.  It  is  becom- 
ing clearer  every  year  that  the  work  of  the 
chemist  is  but  half  done  when  the  typical  sam- 
ples are  tested.  The  boiler  furnace,  tubes, 
passes  and  flues  are  all  parts  of  a  laboratory 
on  a  large  scale  and  to  ignore  this  is  to  lose 
the  vital  conditions  of  a  particular  fuel  prob- 
lem. The  cost  of  handling  the  coal  from  the 
barge  to  the  grates  is  frequently  under-figured. 
The  interest  of  the  fireman  is  often  difficult  to 
arouse  unless  it  is  backed  up  by  a  bonus  for 
good  records  and  assisted  by  good  scales,  a 
common-sense  system  of  keeping  consumption 
figures,  and  possibly  by  the  pyrometer  and  CO^ 
recorder.  These  points  must  be  considered  in 
testing  the  adaptability  of  a  given  coal  in  actual 
practice. 

The  only  reason  for  buying  coal  on  a  B.  t.  u. 
basis  is  to  make  certain  that  a  fair  money  value 
is  secured  on  both  sides.  Coal  specifications  of- 
ten set  very  high  limits  in  calorific  power,  say, 
14,000  B.  t.  u.  as  a  minimum,  and  if  a  great 
variety  of  bids  are  desired  this  debars  fuels 
which  might  be  excellent  for  the  purpose  if  in- 
vestigated, or  it  possibly  admits  them  under  a 
penalty  which  artificially  raises  the  price  to  a 
point  high  enough  to  give  the  coal  dealer  a  good 


profit  on  top  of  the  penalty.  If  coal  of  a  cer- 
tain known  grade  is  desired,  the  limit  in  B.  t.  u. 
need  not  be  as  elastic.  In  cases  of  large  con- 
sumption where  a  wide  choice  exists,  the  speci- 
fication problem  demands  experience  for  its 
proper  economical  solution.  Scientific  methods 
of  purchasing  fuel  do  not  cost  much  money  in 
terms  of  their  possible  savings,  but  they  must 
be  carried  out  with  skill  and  with  first-clas» 
apparatus  to  be  worth  anything  to  the  con- 
sumer. 


Notes  and  Comment. 


Specifications  for  Incandescent  Lamps  re- 
cently issued  by  one  of  the  federal  departments 
are  interesting  as  being  among  the  first,  if  not 
the  first,  to  employ  mean  spherical  candle  power 
as  a  basis  of  comparison.  The  rating  of  the 
lamps  called  for  remains  on  the  mean  horizontal 
candle-power  basis,  as  is  customary,  but  the  ini- 
tial specific  consumption  called  for  is  3.76  watts 
per  mean  spherical  candle,  corresponding  to  3.1 
watts  per  mean  horizontal  candle,  when  the 
spherical  reduction  factor  is  82.5  per  cent.  There 
are  many  conditions  in  which  increased  candle- 
power  in  some  particular  direction  is  preferable 
to  a  nearly  uniform  distribution,  as,  for  exam- 
ple, the  case  of  a  single  incandescent  lamp,  with- 
out globe  or  reflector,  suspended  above  a. read- 
ing desk.  In  this  case  a  type  of  lamp  with  pow- 
erful end-on  candle-power  with  weakened  hori- 
zontal intensity  is  preferable  to  a  lamp  of  the 
usual  type.  No  proper  comparison  of  the  two 
types  of  lamp  would  be  possible  on  the  basis 
either  of  end-on  candle-power  or  of  mean  hori- 
zontal candle-power.  The  specification  is  an  im- 
portant recognition  of  improvements  in  lamps  and 
the  methods  of  using  lamps,  which  is  particu- 
larly significant  as  the  result  of  long  consTHera- 
tion  of  the  subject  by  the  government's  staff. 


A  Contractor's  Right  to  recover  for  work  done 
under  a  contract  subsequently  taken  from  hira 
has  been  before  the  federal  courts  for  some  time 
in  an  action  by  the  Jonathan  Clark  &  Sons  Co. 
against  the  city  of  Pittsburgh.  This  company 
undertook  to  build  the  Highland  Park  reservoir 
in  that  city,  but  after  carrying  on  the  work  for 
about  three  years  was  ordered  by  the  Director  of 
Public  Works  to  discontinue  any  further  construc- 
tion under  the  contract.  This  order  was  issued 
in  accordance  with  a  contract  provision  giving 
the  Director  the  right  to  stop  the  work  if  it  was 
unnecessarily  delayed  or  the  contractor  was  wil- 
fully violating  any  of  the  conditions.  After  the 
completion  of  the  construction  by  other  parties 
the  contractor  sued  the  city  for  retained  per- 
centages on  what  it  had  done  and  for  extras. 
The  city's  defense  was  that  no  final  estimate  had 
been  given  the  contractor  by  the  Director  and 
consequently  nothing  was  due  and  that  the  con- 
tract specifically  provided  that  the  Director  should 
act  as  an  arbitrator  in  all  disputes  between  the 
parties  to  the  contract.  The  U.  S.  Circuit  Court 
of  Appeals  Jias  just  upheld,  154  Fed.  Rep.  464.  a 
decision  of  the  District  Court  in  favor  of  the 
contractor.  The  items  claimed  by  the  contractor 
were  sufficiently  proved,  it  is  stated,  during  the 
trial,  and  the  provision  for  a  final  estimate  did 
not  apply  when  the  contractor  was  put  off  the 
work.  The  arbitration  clause  is  also  held  to  be 
inapplicable  in  such  a  case.  The  city's  action 
under  the  clause  authorizing  the  Director  to  order 
the  contractor  to  leave  the  work  is  held  to  pro- 
vide impliedly  for  a  determination  of  the  rights 
of  the  parties  by  regular  judicial  proceedings; 
The  case  seems  to  be  a  rather  unusual  one,  as 
shown  by  the  fact  that  the  editors  of  the  "Re- 
porter" could  refer  to  nothing  like  it  in  the 
decisions  of  any  court  of  final  jurisdiction. 
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SMond  tlrt«t  Stition  of  the  Market  Str«*t  Subway. 

THE     MARKET     STREET     SUBWAY,    PHILADELPHIA. 


TheMsirk>.i  i^i.  iiii.«,o,  abput  2J4  miles  long, 
is  a  very  imi^ortant  portion  of  the  system  of  the 
Market  St.  Elevated  Passenger  Ry.  Co.,  the  Phila- 
delphia Rapid  Transit  Co.  lessee.  This  system, 
as  so  far  planned  and  authorized,  includes  about 
7}4  miles  of  two  and  four-track  construction, 
equivalent  to  about  17  miles  of  single  track.  The 
main  line  follows  Market  St  about  6  miles  from 
the  Delaware  River  to  63d  St,  and  east  of  24th 
St,  at  the  east  end  of  the  company's  bridge  over 
the  Schuylkill  River,  being  constructed  in  sub- 
ways through  the  most  congested  part  of  the  city. 
That  portion  of  the  subway  extending  from  24th 
St  to  15th  St,  together  with  about  4  miles  of 
the  elevated  structure  west  of  the  Schuylkill 
River,  has  already  been  constructed  and  trains 
have  been  in  service  since  March  of  the  current 
year,  though  street  cars  from  West  Philadelphia 
have   been  running  to   isth   St.   since  December, 

I90> 

The  remainder  of  the  structure  will  consist  of 
both  elevated  and  subway  construction,  differing 
somewhat  from  that  already  completed,  and  is 
now  under  construction  from  isth  St.,  down  Mar- 
ket St,  to  Front  St,  near  the  Delaware  River, 
thence  on  property  purchased  by  the  company 
between  Front  and  Water  Sts.  to  Arch  St.  and 
thence  along  Delaware  Ave.  about  4,100  ft.  to  a 
terminal  at  the  ferries  at  the  foot  of  South  St 
Of  this  portion  of  the  work  that  which  is  on 
Market  St,  about  ij^  miles  in  length,  is  a  two- 
track  subway  strncture.  That  portion  between 
Market  and  Arch  Sts.,  comprising  an  incline  to 
connect  the  subway  and  elevated  railway,  is  partly 
a  reinforced-concrete  viaduct,  tlie  remainder  on 
Arch  St.  and  Delaware  Ave.  being  double-track 
elevated  steel  viaduct  structure. 

The  subway  between  isth  St.  and  the  Dela- 
ware River  differs  from  that  on  the  opposite  side 
of  15th  St.,  chiefly  in  that  it  is  two-track  instead 
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of  four-track,  in  the  roof  construction  and  in  the 
methods  employed  in  building  it.  Between  15th 
St  and  22d  St.  the  subway,  which  was  illustrated 
in  The  Engineering  Record  of  February  25th, 
1905,  has  a  standard  cross-section  48  ft  6  in. 
wide  inside  and  14  ft.  high  above  tops  of  rails, 
and  is  made  with  massive  concrete  side  walls 
and  inverts,  the  former  reinforced  with  vertical 
and  horizontal  rods  near  the  inner  surface.  The 
roof  is  made  with  transverse  S-ft  concrete  arches 
reinforced  over  the  tops  of  the  beams  only  with 
wire  cloth  to  prevent  temperature  and  shrinkage 
of  cracks,  and  supported  on  20-in.  I-beams  car- 
ried by  the  sidewalls  and  by  three  intermediate 
rows  of  riveted  columns.  The  structure  was 
built  in  three  successive  longitudinal  sections,  the 
first  two  being  made  in  open  trench  and  includ- 
ing the  side  walls  and  part  of  the  inverts  to  in- 
clude the  outside  tracks.  The  excavation  for  the 
middle  section  of  the  structure  was  made  by  drift- 
ing and  tunneling  under  the  two  surface  tracks. 

At  its  intersection  with  Broad  St,  between 
13th  and  isth  St,  the  continuity  of  Market  St. 
is  interrupted  by  the  City  Hall,  which  occupies  an 
area  about  450  ft.  square  and  approximately  on 
its  center  line.  It  is  an  extremely  heavy  stone 
building,  six  stories  high,  with  a  tower  about 
538  ft.  high,  imposing  very  heavy  loads  on  its 
foundations,  on  account  of  which,  and  the  charac- 
ter of  the  soil,  it  was  determined  not  to  attempt 
to  carry  the  subway  underneath  the  structure,  as 
is  the  rational  alignment,  but  to  diverge  on  both 
sides  of  it,  thus  forming  a  rectangular  belt  enclos- 
ing the  City  Hall,  with  substantially  the  same 
location  as  that  of  the  present  surface  tracks. 
Provision  is  also  made  with  this  belt  for  connec- 
tion with  lines  north  and  south  on  Broad  St.,  and 
as  the  location  was  limited  by  the  boundaries  of 
City  Hall  Square,  nearly  all  of  the  tracks  arc 
on   curves    with    short   tangents,    which    together 


with  the  cross-over  switches  and  connections  for 
future  branches  and  provision  for  passing  and 
connecting  the  express  and  local  service,  has 
made  a  very  complicated  construction  which  is 
too  elaborate  for  other  than  a  very  general  de- 
scription in  this  article. 

By  "express"  service  is  meant  that  of  the  trains 
which  pass  to  and  on  the  elevated  railway,  and 
"local"  service  includes  that  furnished  by  the 
street  cars  which  enter  the  subway  from  the  sur- 
face tracks  in  West   Philadelphia. 

Between  15th  and  Broad  Sts.,  the  subway  is 
about  70  ft.  wide  between  outside  passenger  plat- 
forms and  about  90  ft.  wide  between  '.he  main 
walls  of  the  passenger  station  located  there.  The 
center  tracks  are  used  for  express  service  and 
the  outside  tracks  for  local  service,  and  both  of 
them  make  a  complete  loop  around  City  Hall 
Square,  thus  avofding  stub  ends  and  providing 
for  the  continuous  operation  of  trains  in  both 
directions  from  the  13th  and  15th  St.  stations, 
respectively,  to  the  terminals,  and  for  looping  the 
local  cars  about  the  City  Hall,  and  as  no  provision 
is  made  in  the  subway  for  the  local  cars  east  of 
City  Hall  Square. 

On  the  13th  St.  side  of  City  Hall  Square  the 
tracks  for  trains  converge  by  curves  through  90 
deg.  to  meet  the  two  tracks  in  the  subway  on 
east  Market  St,  with  switches  and  connecting 
track  to  allow  the  looping  of  trains  from  and  to 
the  tracks  west  of  the  City  Hall.  The  tracks  for 
the  local  cars  on  the  east  side  of  the  City  Hall 
run  under  the  express  tracks  where  the  latter 
swing  into  the  Market  St  line.  This  arrange- 
ment provides  for  the  express  service  to  be  con- 
tinued on  Market  St,  the  east  and  westbound 
trains  passing  around  City  Hall  Square,  to  the 
south  and  north,  respectively.  At  both  intersec- 
tions with  Broad  St  there  are  two  curved  con- 
nections with  the  local  tracks  for  future  double- 
track  subways  in  Broad  St  The  elevation  of 
the  express  track  varies  from  +11  to  -f  17,  that 
of  the  curb  varying  from  about  34  to  41.  The 
lowest  elevation,  about  o,  is  where  the  local  tracks 
pass  under  the  express  tracks  at  Juniper  St 

The  subway  has  everywhere  reinforced-concrete 
side  walls  and  roof,  the  invert  being  reinforced 
below  the  ground  water  level,  and  is  built  with 
one  row  of  columns  where  there  are  two  tracks, 
the  columns  being  omitted  at  the  cross-overs.  At 
the  curved  sections  at  the  northeast  and  south- 
west corners  of  the  City  Hall' Square,  where  the 
express  and  local  tracks  are  at  different  eleva-> 
tions,  there  are  no  columns,  and  the  roof  is  sup- 
ported entirely  by  concrete  wall  S.  The  cross- 
section  is  everywhere  rectangular  and  is  a  con- 
tinuous integral  structure  whether  the  tracks  are 
at  the  same  or  different  elevations  or  in  case  of  a 
cross-over  or  two-story  track,  and  where  there 
is  a  passenger  subway  underneath  the  track.    Be- 
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Approach    to    19th    Street   Station    and   Temporary   Crossovers. 


Car  Repair  Shop  and  Transfer  Table  at  69th  Street. 


tween  the  curved  lines  of  Market  and  Broad  Sts., 
at  their  intersection  with  City  Hall  Square,  the 
walls  of  the  subway  form  very  large  triangles 
and  the  roof  is  supported  by  a  number  of  extra 
interior  columns. 

Besides  the  15th  St.  station  there  are  five  others 
located  at  13th  and  nth,  8th,  5th  and  2d  Sts., 
all  of  them  of  the  same  general  type  with  plat- 
forms having  an  effective  length  of  350  ft.  on 
opposite  sides  of  the  two-track  section  and  en- 
trances on  both  sides  of  Market  St.  The  station 
at  15th  St.  has  four  passages  from  the  express 
platform  to  the  street  above  the  level  tracks  and 
below  the  street  surface.  It  also  has  a  direct 
entrance  through  the  basement  of  the  Broad  St. 
station  of  the  Pennsylvania  Railroad.  The  8th 
St.  station,  at  the  center  of  the  retail  drygoods 
district,  is  400  ft.  long  over  extreme  end  stfuc- 
tures  and  is  made  with  spacious  platforms  ex- 
tending laterally  to  include  the  vaults  under  the 
sidewalks,  thus  increasmg  the  width  to  100  ft. 
The  platforms  are  connected  by  two  passage- 
ways over  the  tracks  and  below  the  street  sur- 
face. The  5th  St.  station  is  about  80  ft.  wide, 
and.  is  of  simple  construction,  with  one  row  of 
columns  between  the  tracks  and  two  rows  on 
each  side  of  them,  and  has  a  large  main  sewer 
adjacent  to  each  of  the  outside  walls.  The  2d 
St.  station  is  about  80  ft.  wide  and  is  also  made 
with  five  longitudinal  rows  of  columns  and  has  a 
JVL-It-   main   sewer  under  each  of  the  passenger 


platforms,  manholes  being  provided  for  them  -at 
each  end  of  the  station. 

The  standard  double-track  subway  between  13th 
and  2d  Sts.  has  a  rectangular  cross-section  30 
ft.  6  in.  out  to  out  of  walls  and  about  37  ft. 
wide  over  the  duct  construction,  which  varies  in 
height  above  the  floor  and  is  20  ft.  deep  over  all 
with  a  flat  concrete  invert  and  reinforced-concrete 
vertical  sidewalls  and  flat  roof  with  a  center  row 
of  riveted  steel  H-shaped  columns  6  ft.  apart  on 
centers.  The  subway  is  26  ft.  6  in.  wide  and 
about  IS  ft.  high  inside  with  a  longitudinal  tile 
drain  bedded  in  the  concrete  under  the  center  of 
one  track.  Except  under  column  footings,  the 
invert  is  11  in.  thick,  without  reinforcement  where 
above  the  ground  water  level.  Below  the  ground 
water  level  the  floor  is  thickened  and  reinforced 
to  resist  hydrostatic  pressure. 

The  sidewalls  are  2  ft.  thick,  except  when  they 
are  enlarged,  and  have  hollow  spaces  for  the  re- 
ception of  the  ducts,  with  vertical  bars  12  in. 
apart  and  with  horizontal  bars  12  in.  apart  in  two 
staggered  rows  near  the  inner  and  outer  surfaces 
of  the  wall.  The  roof  is  reinforced  with  one  tier 
of  horizontal  transversed  rods  6  in.  apart  on  cen- 
ters extending  the  full  width  from  sidewall  to 
sidewall,  3  in.  above  the  lower  surface  of  the  con- 
crete. There  are  also  horizontal  longitudinal  rods 
12  in.  apart  in  each  of  two  staggered  tiers,  which 
are  made  in  30-ft.  lengths  overlapping  2  ft.  at 
each  end.    Additional  transverse  bars,  12  ft.  long, 


are  placed  over  the  tops  of  the  columns,  and  fja- 
lines  of  bars  are  placed  in  the  longitudinal  con- 
crete girder  which  forms  an  integral  part  of  the- 
roof  in  the  planes  of  the  columns.  In  each  side- 
wall  a  rectangular  space,  the  maximum  size  of- 
which  is  2  ft.  10  in.  wide  and  8  ft.  high,  is  occu- 
pied by  96  electric  ducts,  the  size  of  the  space  and 
the  number  of  ducts  varying  along  the  line. 

The  corners  between  the  roof  and  sidewall  con- 
crete have  a  concrete  cove  or  fillet  with  a  2-ft- 
radius,  and  sockets  are  built  in  the  roof  to  pro- 
vide for  the  support  of  a  possible  future  trolley- 
wire.  The  columns  are  made  with  four  5x3-in.. 
angles,  and  have  four  6xf^-in.  tie  plates  besides 
the  top  and  bottom  web  plates  connected  with  the- 
caps  and  bases,  and  are  embedded  in  solid  io}4x 
14-in.  concrete  jackets.  The  concrete  protection, 
is  reinforced  and  secured  to  the  columns  by  'A-m. 
bent  rods  like  cotters  through  the  column  webs 
and  by  curved  sheets  of  3-in.  mesh  expanded 
metal  wired  on  as  indicated  in  the  detail,  and 
serves  in  place  of  usual  web  plates  or  latticing. 
The  design  of  the  track  conforms  to  that  installed' 
in  the  subway  on  West  Market  Street,  each  rail' 
being  supported  on  6x6-in.  ties  2  ft.  long  and  2' 
ft.  apart  on  centers,  which  rest  on  the  tops  of  a^ 
pair  of  i2-in.  channels  15  in.  apart  back  to  back 
bedded  in  12-in.  concrete  laid  over  the  top  o£ 
the  invert. 

On  curves  and  at  crossovers  pairs  of  columns 
are  protected  against  collision  and  derailed  trains 


Local    Track  Section    near   West    Portal. 
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by  concrete  piers  enclosing  them  to  a  height  of 
4  ft.  above  the  rail  base  and  having  a  thickness  of 
18  in.  at  the  top  and  24  in.  at  the  bottom.  They 
are  made  with  rounded  comers  and  are  reinforced 
with  a  pair  of  fj-in.  honzontal  rods  forming  a 
complete  loop  enclosing  the  columns. 

On  the  curved  portion  of  the  subway  about  the 
City  Hall  the  collision  piers  are  18  ft.  apart  on 
centers  and  the  two  unprotected  columns  between 
them,  together  with  the  adjacent  end  columns  of 
«ach  pier,  are  connected  by  a  line  of  three  con- 
tinuous horizontal  longitudinal  concrete  struts, 
abont  6  in.  wide  and  8  in.  deep,  engaging  the  webs 
of  the  columns  at  a  height  of  about  8  ft.  above 
the  rail  bed.  Above  these  struts  the  columns  are 
sot  concreted. 

At  cross-overs  the  center  columns  are  omitted 
to  clear  the  tracks,  and  the  thickness  of  the  roof 
slab  is  3  ft  I  ^  in.,  which  is  increased  to  3  ft. 
6J4  in.  by  i  in.  of  waterproofing  and  3  in.  of  con- 
crete protection  over  the  waterproofing,  for  a  clear 
span  of  36%  ft.  The  span,  however,  is  practi- 
cally reduced  by  the  deep  covers  at  each  wall, 
which  act  as  continuous  corbels.  The  reinforce- 
nent  consists  of  two  tiers  of  transverse  rods,  each 
tier  .3  ia  inside  of  the  top  and  bottom  of  the 
maiii  concrete,  respectively,  and  three  tiers  of 
longitudinal  rods,  one  in  the  center  and  one  near 
each  surface,  inside  of  the  transverse  rods.  The 
lower  main  rods  are  bent  up  at  their  ends,  the 
spacing  being  4  in.  for  the  transverse  rods. 

The  shallow  roof  construction  differs  from  the 
-standard  construction  in  that  it  is  only  241/2  in. 
thidc  and  in  that  the  tier  of  12-ft.  transverse  rods 
is  replaced  by  a  tier  of  full-length  transverse 
Tods.  The  lower  tier  of  transverse  rods  in  the 
Toof  over  the  cross-overs  has  one  1.56  sq.  in.  cross- 
section,  all  other  main  transverse  rods  have  I 
sq.  in.  cross-sections  and  all  are  of  the  twisted 
type.  A  layer  of  asphalted  mastjc  waterproofing 
f  in.  thick  is  placed  on  the  roof  and  is  covered 
by  a  layer  of  concrete  3  in.  thick.  There  is  no 
other  waterproofing  in  this  part  of  the  subway. 
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The  garbage  of  Toledo,  Ohio,  is  treated  by  the 
Edson  reduction  process,  which  furnishes  two 
commercial  products,  grease  and  tankage.  The 
garbage  tankage  is  used  by  manufacturers  of 
commercial  fertilizers,  and  is  sold  ai  an  average 
price  of  $9  per  ton  at  the  plant.  The  garbage 
grease  is  sold  to  soapmakers  and  brings  about 
$80  per  ton  f.  o.  b.  cars  at  the  plant.  The 
works  have  been  under  the  charge  of  Mr. 
Thomas  R.  Cook  as  receiver  during  the  past 
year,  and  at  the  recent  meeting  of  the  Central 
States  Water-Works  .Association  he  read  a  paper 
concerning  them,  from  which  the  following  notes 
are  taken.  The  fact  that  the  company  had  to 
go  into  the  hands  of  a  receiver  is  a  pretty  strong 
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wagon,  the  whole  operation  consuming  less  than 
five  minutes. 

The  ne.\t  step  is  to  charge  the  digesters  with 
this  raw  material,  which  is  done  through  gal- 
vanized iron  pipes  running  from  the  charging 
floor  into  the  digesters  on  the  floor  below.  When 
the  digesters  are  filled  they  are  sealed  up,  the 
steam  is  turned  on,  and  the  mass  of  garbage 
undergoes  sterilization  and  disintegration  for  a 
period  of  about  9  hours.  During  this  time  the 
heat  is  regulated  by  air  pressure  upon  the  sur- 
face of  the  material,  and  no  boiling  occurs  with- 
in. \  valve  is  now  opened  and  the  mass  is 
dropped  through  a  sleeve  into  the  dryer  waiting 
to  receive  it.  It  is  dried  by  external  steam  heat 
and  the  maintenance  internally  of  a  vacuum  dur- 
ing the  drying  process,  which  lasts  about  12 
hours.  The  original  mass  of  material  is  now 
dry  and  is  discharged  automatically  from  the 
dryer  in  the  form  of  unpercolated  tankage,  or,  in 
other  words,  tankage  from  which  the  grease  has 
not  been  extracted. 

During  the  entire  process  up  to  this  stage  this 
material  has  been  under  steam  pressure  and  not 
once  exposed  to  the  air.  AH  foul  gases  that  arise 
during  the  operation  are  passed  through  a  de- 
odorizer for  that  purpose,  and  thence  into  the 
combustion  chambers  under  the  boilers.  The 
unpercolated  tankage   is  now  conveyed  by  means 
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Subway  Construction  at  Stations  and  on  Curves. 


The  surface  of  the  roof  slopes  2  in.  in  12  ft.  from 
the  center  to  each  side. 

The  quantities  involved  per  lineal  foot  in  the 
construction  of  the  standard  two-track  subway 
are  as  follows:  About  38.1  cu.  yd.  of  excavation, 
7.8  cu.  yd.  of  concrete,  and  574  lb.  of  steel  rein- 
forcement, and  206  lb.  of  structural  steel.  The 
structure  was  designed  by  the  Engineering  De- 
partment of  the  Philadelphia  Rapid  Transit  Co., 
Mr.  Wm.  S.  Twining,  chief  engineer ;  Mr.  C.  M. 
Mills,  principal  assisunt  engineer.  The  contrac- 
tors are  the  E.  E.  Smith  Contracting  Co,  for  the 
City  Hall  section,  and  the  Millard  Construction 
Co.  for  the  section  from  the  City  Hall  eastward 
toward  the  Delaware  River. 


A  Diamond  Drill  Bore-Hole  6,700  ft.  deep 
was  put  down  in  Upper  Silesia  in  1900,  accord- 
ing to  a  note  in  The  Engineering  and  Mining 
Journal.  Another  deep  hole  was  put  down  on 
the  Rand,  South  Africa,  in  1905,  the  depth  being 
6,304  ft. 


commentary  on  the  commercial  aspect  of  gar- 
bage reduction  under  the  existing  local  condi- 
tions. 

The  apparatus  used  in  the  process  consists  of 
hermetically  sealed  digesters,  dryers  and  grease 
extractors.  Two  digesters  and  one  dryer  con- 
stitute what  is  known  as  a  unit  and  are  sup- 
posed to  be  capable  of  treating  20  tons  of  raw 
garbage  every  24  hours.  There  are  three  units 
at  Toledo,  and  consequently  a  total  capacity  of 
60  tons  in  24  hours.  The  delivery  of  garbage 
to  the  plant  during  summer  months  averages 
about  45  tons  daily,  and  during  the  winter 
months  about  30  tons  daily,  and  consequently 
the  plant  has  never  been  forced  to  its  full  ca- 
pacity. 

The  raw  garbage  is  delivered  in  steel  wagon 
boxes,  so  constructed  that  a  box  can  be  picked 
up  with  an  electric  crane,  hoisted  to  the  fourth, 
or  charging,  floor,  and  there  dumped  into  bins 
of  concrete.  The  box  is  then  thoroughly  cleansed 
and   cleaned   by   hot   steam   and   returned   to   the 


of  elevators  and  conveyors  to  the  third  floor  of 
the  grease  extracting  department,  where  it  is 
ready  to  be  put  through  the  percolating  process, 
which  consists  of  cold  filtration,  using  naphtha 
as  a  solvent.  Tlie  material  is  fed  through  a 
galvanized  iron  pipe  into  the  percolators,  of 
which  there  are  two,  each  having  a  capacity  of 
about  5  tons  of  unpercolated  material  every  12 
hours.  The  percolator  being  filled,  it  is  then 
sealed,  and  naphtha  pumped  into  it  until  the 
material  is  entirely  flooded.  It  is  allowed  to 
stand  for  a  certain  length  of  time,  and  the  naph- 
tha and  grease  together  are  pumped  out  and  into 
separating  tanks,  which  are  provided  with  mush- 
rooms heated  enough  to  vaporize  the  naphtha, 
which  is  conducted  through  vapor  lines  to  the 
condensing  tank,  changed  into  liquid  form  and 
used  again.  The  grease  is  then  pumped  into 
storage  tanks.  This  process  is  repeated  until 
the  whole  mass  of  material  in  the  percolater  is 
thoroughly  percolated  and  the  grease  entirely 
removed. 

The  material,  is  now  ready  to  dry,  which  is 
accomplished  in  the  same  receptacle  by  external 
steam  heat,  thorough  agitation  and  the  mainte- 
nance .  of  a  vacuum.  The  dry  tankage  is  now 
discharged  automatically  from  the  percolater  and 
taken  by  means  of  an  elevator  and  conveyors  to 
the  storage  room,  where  it  is  ready  to  be  shipped 
out  for  use  in  the  manufacture  of  fertilizers. 
The  percolating  process  consumes  from  6  to  7 
hours  and  the  drying  from  4  to  5  hours. 

Using  as  a  basis  the  class  of  garbage  received 
in  Toledo,  which  is  not  of  the  best,  the  amount 
of  finished  tankage  from  raw  garbage  is  about  17 
per  cent,  and  of  grease  is  about  3  per  cent.  This 
system  will  handle  dead  animals,  bones  and 
anything  in  the  way  of  organic  matter,  in  addi- 
tion to  garbage. 


October   12,   1907. 
Lining  a  Tunnel  With  Concrete. 


The  Jasper-French  Lick  extension  of  the 
Southern  Ry.  in  the  southern  part  of  Indiana 
includes  a  single-track  tunnel,  2,200  ft.  long,  at 
a  point  about  4  miles  from  French  Lick.  The 
tunnel  is  on  a  4-degree  and  30-minute  curve  for 
300  ft.  at  one  end,  with  the  remaining  1,900  ft. 
on  tangent.  It  was  driven  through  slate  and 
soapstone  rock,  which  had  to  be  closely  timbered 
throughout  as  the  headings  advanced  from  both 
ends.  1  he  timbering  used  in  the  tunnel  consist- 
ed of  local  beech,  the  intention  being  at  the 
time  it  was  finished,  about  a  year  ago,  to  line 
the  tunnel  from  end  to  end  with  concrete.  The 
placing  of  this  concrete  lining  was  started  in 
June  of  this  year,  and  from  the  results  that  have 
thus  far  been  attained,  it  is  reasonable  to  expect 
that  it  will  be  completed  by  October  31,  although 
the  work  had  to  be  shut  down  for  a  month,  and 
the  slow  delivery  of  concrete  materials  occa- 
sioned considerable  delay  while  it  was  in  prog- 
ress. 

The  dimensions  of  the  tunnel  and  the  details 
of  the  lining  are  shown  in  the  accompanying  cross 
section.  The  tunnel  was  driven  to  a  clear  width 
of  21  ft.,  and  a  height  of  26  ft.  3  in.  at  the  center 
line,  both  measured  to  the  outside  limits  of  the 
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bars,  spaced  as  shown  in  the  cross  section.  The 
timbering  is  enclosed  in  the  concrete  lining,  the 
reinforcement  bars  being  arranged  to  avoid  it. 
The  lining  requires  4.132  cu.  yd.  of  concrete  and 
181.45  lb.  of  Johnson  bars  per  linear  foot  of 
tunnel.  The  concrete  was  made  in  the  propor- 
tions of  I  of  Lehigh  cement,  25^2  of  sand  and  5 
of  crushed  stone.  Screened  crushed  stone,  all 
of  which  would  pass  a  2-in.  ring  and  be  retained 
on  a  screen  with  54-in.  meshes,  was  used. 

The  concrete  lining  was  all  carried  forward 
from  one  portal  of  the  tunnel.  A  complete  plant 
for  handling  and  mixing  the  concrete  materials 
was  erected  near  that  portal,  and  a  very  satisfac- 
tory arrangement  for  delivering  the  concrete 
from  this  plant  into  the  forms  for  the  lining  was 
developed.  The  concrete  materials  and  other 
supplies  were  brought  to  the  tunnel  in  standard- 
gauge  cars,  operating  over  the  track  that  had  been 
laid  to  French  Lick. 

The  plant  for  handling  and  mixing  the  con- 
crete materials  was  about  200  ft.  from  the  adja- 
cent portal  of  the  tutinel.  A  low,  temporarj- 
trestle,  soo  ft-  long  and  carrying  an  i8-ft.  gauge 
track,  was  placed  back  of  the  mixing  plant,  in 
the  cut  which  forms  the  approach  to  that  portal. 
This  trestle  was  20  ft.  to  one  side  of  the  stan- 
dard-gauge track  laid  in  the  cut,  the  space  be- 
tween  it   and   the   track   being   floored   over,    so 


393 

ber  tower,  with  their  bottoms  25  ft.  above  the 
grade  of  the  track.  One  of  the  bucket  elevators 
delivered  sand  to  one  of  these  bins,  and  the  other 
carried  stone  to  the  second  bin.  A  working  plat- 
form on  which  the  concrete  materials  were  meas- 
ured in  a  charging  hopper,  was  built  directly  un- 
der the  storage  bins.  A  shed  for  storing  cement 
was  erected  on  the  opposite  side  of  the  track 
from  the  mixing  plant,  because  no  other  space 
was  available.  The  cement  was  raised  from  this 
shed  to  a  bridge  over  the  main-line  track  by  a 
bag  elevator,  the  bridge  extending  to  the  charg- 
ing platform  under  the  storage  bins.  The  bags 
of  cement  were  delivered  on  a  flat  car  by  the 
elevator,  and  were  carried  to  the  charging  hop- 
per on  this  car,  which  ran  on  a  track  on  the 
bridge. 

A  1 5^2 -yd.  cubical  concrete  mixer  was  placed 
directly  under  the  hopper  in  the  charging  plat- 
form, the  mixer  engine  being  at  the  level  of  the 
track.  The  mixer  was  set  high  enough  so  lyi-yd. 
Koppel  dump  cars  could  be  run  under  it  on  a 
3-ft.  gauge  track.  This  track  was  extended 
through  the  tunnel,  to  facilitate  the  delivery  of 
the  concrete. 

The  floor  of  the  tunnel  lining  was  laid  first,  the 
work  being  started  at  the  portal  farthest  from 
the  mixing  plant.  The  concrete  was  delivered 
to   place  in  the   lyi-yA.   dump  cars,   which  were 
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Looking  toward   Mixing  Plant  from  Tunnel  Portal. 


timbering.  Inside  the  latter  the  clear  height  at 
the  center  line  was  24  ft.  above  the  sub-grade, 
and  the  clear  width  18  ft.  After  the  concrete 
lining  is  placed,  the  clear  width  is  16  ft.  and  the 
clear  height  above  the  rail  is  22  ft.  at  the  center 
line,  the  arch  being  semi-circular,  with  a  rise  of 
8  ft.  The  timbering  consists  of  ioxi2-in.  up- 
rights, spaced  3  ft.  apart  on  centers,  and  carry- 
ing ioxi2-in.  horizontal  wall-plate  timbers,  on 
which  are  .placed  ioxi2-in.  arch  ribs,  also  set 
3  ft.  apart  on  centers.  The  upright  timbers  are 
on  3xi2-in.  sills,  and  are  lagged  with  3x6-in. 
plank,  while  the  arch  ribs  are  lagged  with  4x6-in. 
plank. 

The  concrete  lining  has  a  floor  approximately 
14  in.  thick,  that  is  laid  on  the  sub-grade  of  the 
tunnel.  The  track  ballast  is  confined  between 
two  concrete  curbs,  12  in.  high.  These  curbs 
are  built  as  a  part  of  the  floor,  and  are  I  ft. 
ID  in.  from  the  side  walls,  thus  forming  a  drain, 
I  ft  x  I  ft.  10  in.  in  cross  section,  at  each  side 
of  the  tunnel.  Weep  holes,  consisting  of  3-in. 
vitrified  tiling,  spaced  20  ft.  apart  in  the  base 
of  the  side  walls,  open  into  these  side  drains. 
The  side  walls  of  the  lining  are  2  ft.  thick,  the 
arch  decreasing  from  2  ft.  in  thickness  at  the 
springing  lines  to  18  in.  at  the  crown.  The  side 
walls  and  arch  are  reinforced,  3  in.  from  each 
face,   with   a   row   of   54-i"-   Johnson   corrugated 


sand  and  stone  could  be  stored  on  it.  A  stiflf- 
leg  derrick  and  a  hoisting  engine  were  mounted 
on  a  platform  traveling  on  four  double-flanged 
wheels  on  the  wide-gauge  track  on  the  trestle. 
This  derrick  has  a  65-ft  boom  carrying  a  l-yd. 
orange-peel,  or  a  ij4-yd.  clam-shell  Hayward 
bucket.  This  boom,  with  the  travel  of  the  plat- 
form, gave  the  derrick  a  range  for  unloading 
sand  and  stone  from  gondola  cars  on  the  track 
to  the  storage  piles,  or  directly  to  two  20-yd. 
supply  hoppers  at  the  foot  of  two  inclined  bucket 
elevators,  which  raised  the  materials  to  storage 
hoppers  of  the  mixing  plant.  The  sand  and  stone 
stored  in  the  piles  at  the  side  of  the  trestle  were 
loaded  into  2-yd.  dump  cars  on  a  narrow-gauge 
track  at  the  same  level  as  the  trestle  track,  with 
the  orange-peel  bucket,  and  were  delivered  to  the 
supply  hoppers  of  the  elevators  by  these  small 
cars.  During  most  of  the  time  that  work  was 
in  progress,  however,  crushed  stone  could  not 
be  obtained  fast  enough  to  permit  any  accumu- 
lation in  storage  piles,  so  most  of  the  stone  was 
unloaded  from  the  cars  directly  into  the  supply 
hoppers  of  the  elevators  by  the  derrick. 

The  concrete  mixing  plant  was  erected  on  the 
same  side  of  the  track  as  the  trestle  carrying  the 
traveling  derrick.  Two  storage  bins,  with  a  ca- 
pacity of  8s  cu.  yd.,  one  of  which  was  for  sand 


handled  by  a  light  locomotive.  As  the  floor  was 
carried  toward  the  portal  at  the  mixing  plant, 
the  3-ft.  gauge  track  that  had  been  laid  in  the 
tunnel  was  raised  and  suspended  from  timbers 
placed  across  the  latter  until  the  concrete  had 
set  When  the  floor  had  been  finished,  a  stan- 
dard-gauge track  was  laid  on  it,  with  a  third 
rail  for  the  narrow-gauge  track,  and  work  was 
started  on  the  side  walls. 

A  special  arrangement  for  handling  the  con- 
struction of  the  side  walls  and  arch,  which 
proved  specially  advantageous,  was  adopted. 
Two  standard-gauge  flat  cars  were  attached  to- 
gether, end  to  end,  and  far  enough  apart  so  a 
working  platform  about  100  ft.  long  could  be 
erected  on  them.  This  platform  was  made  just 
wide  enough  so  it  would  comfortably  clear  the 
forms  for  the  side  walls  of  the  tunnel,  and  was 
placed  at  such  height  that  concrete  could  be  shov- 
eled from  it  directly  into  the  wall  forms,  up  to 
the  springing  lines  of  the  arch.  An  incline,  about 
60  ft.  long,  extending  from  the  level  of  the  stan- 
dard-gauge track  to  the  platform  on  these  cars, 
carried  a  3-ft.  gauge  track,  which  was  continued 
the  full  length  of  the  platform.  This  incline  was 
built  with  a  trussed  under-frame,  carried,  inde- 
pendently of  the  cars,  by  two  pairs  of  wheels.  It 
was  attached  to  the  platform  at  the  upper  end 


and  the  other  for  stone,  were  placed  on  a  tim-      by  heavy   hooks,   and   was   arranged   with   a   de- 
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tacbable  section  at  the  lower  end.  The  loaded 
Ij4-yd.  Koppel  cars  were  brought  to  the  foot  of 
the  incline  from  the  mixing  plant  by  the  light 
locomotive,  which  also  pulled  them  up  the  in- 
cline by  means  of  a  cable  rove  through  a  block 
anchored  on  the  working  platform.  The  concrete 
was  dumped  on  the  platform  from  the  cars,  and 
was  then  shoveled  down  into  the  wall  forms,  the 
tops  of  the  form*  being  at  about  the  same  level 
as  the  working  platform.  The  walls  were  fin- 
ished for  about  too  ft.  to  the  full  height  in  this 
manner  while  the  cars  were  in  one  position.  The 
portable  section  of  the  incline  was  then  removed, 
and  the  incline  and  platform  cars  were  moved 
along  to  the  next  length  of  the  wall  by  the  light 
locomotive.  As  the  cars  were  merely  blocked 
in  position  while  concrete  was  being  placed,  they 
could  be  moved  afiead  without  interrupting  the 
progress  of  the  work  more  than  a  few  minutes. 

The  forms  for  the  side  walls  had  4x6-in.  up- 
rights, spaced  3  ft  apart  on  centers.  These  up- 
rights were  reinforced  at  the  center  by  a  6x6-in. 
waling,  which  was  attached  to  the  plumb  posts 
of  the  timber  lining  with  lag  bolts  extending 
through  the  comcrete  wall;  they  were  also  at- 
tached to  the  timbering  at  the  top  by  short 
pieces  of  plank,  and  were  lagged  with  2xi2-in. 
plank,  dressed  on  one  side.  The  wall  forms  were 
allowed  to  remain  in  place  at  least  48  hr.,  after 
which  they  were  carried  ahead  to  be  used  again. 

After  the  side  walls  had  been  completed,  the 
platform  on  the  two  flat  cars  was  raised  until 
the  l^-yd.  dump  cars,  when  in  a  dumping  posi- 
tion, would  just  comfortably  clear  the  forms  for 
the  arch.  Concrete  work  on  the  latter  was  then 
started  at  the  portal  distant  from  the  mixing 
plant  and  was  carried  forward  toward  the  other 
portal.  The  forms  for  the  arch  had  6xi2-in. 
ribs,  cut  to  conform  with  the  curve  of  the  arch 
intrados.  These  ribs  were  carried  at  each  end 
on  a  horizontal  6xi2-in.  timber  resting  on  6x6-in. 


ing  section  of  concrete  being  shoveled  from  the 
platform  into  place  from  the  end  of  e.ich  3-ft. 
section.  Work  on  the  arch  was  carried  on  day 
and  night,  in  order  that  the  closing  section  could 
always  be  placed  before  the  concrete  in  the  bal- 
ance of  the  arch  had  set.  An  electric  lighting 
plant  was  installed  to  expedite  the  night  work, 
and  also  the  work  in  the  interior  of  the  tunnel. 
The  ease  with  which  the  working  platform  could 
be  moved,  the  opportunity  to  handle  the  concrete 
work  rapidly  and  the  absence  of  any  cross  braces 


Economy   Tests    of   a    7500-Kw.    Westing- 
house-Parsons  Turbine. 


The  following  data  comprise  the  principal  re- 
sults obtained  on  Sept.  i,  1907,  during  an  8-hour 
economy  test  upon  turbine  No.  253,  installed  ear- 
lier in  the  year,  at  Waterside  Station  No.  2  of 
the  New  York  Edison  Co.  This  test  was  con- 
ducted entirely  by  the  New  York  Edison  Co., 
under  the  direction  of  Mr.  J.  P.  Sparrow,  chief 


Cross  Sections  of  Concrete-Lined  Tunnel   on   Southern    Railway. 


Traveling  Derrick  for  Handling  Concrete  Materials  from  the  Cars. 


posts  erected  against  the  side  walls  already  com- 
pleted. A  6x6-in.  waling  timber  was  also  placed 
along  the  foot  of  the  ribs  on  each  side  of  the 
arch,  and  was  anchored  to  the  timber  lining 
by  lag  bolts,  so  the  ribs  were  sustained  without 
cross  braces  in  the  tunnel.  The  lagging  of  the 
arch  ribs  consisted  of  2x6-in.  plank  in  6-ft. 
lengths.  These  plank  were  carried  up  on  the 
sides  of  the  arch  just  ahead  of  the  concrete,  un- 
til a  space  18  in.  wide  was  left  at  the  crown  of 
the  arch.  Lagging  in  3-ft.  lengths  was  then  used 
to  finish  out  the  forms  at  this  opening,  the  clos-- 


in  the  tunnel  greatly  reduced  the  number  of  men 
required  and  facilitated  the  progress  of  the  work. 
The  general  contract  for  the  construction  of 
the  Jasper-French  Lick  extension  of  the  South- 
em  Ry.  was  awarded  to  MacArthur  Bros.  Co., 
of  Chicago,  which  company  built  the  tunnel  and 
erected  the  timber  lining.  The  concrete  lining  is 
being  placed,  under  a  sub-contract,  by  the  CuUen- 
Friestedt  Co.,  of  Chicago,  the  plant  and  methods 
described  herewith  having  been  developed  by  the 
latter  company.  Mr.  J.  B.  Anderson  was  engi- 
neer in  charge  for  the  railway  company. 


engineer.  The  various  arrangements  therefor 
were  carried  out  in  accordance  with  a  mutual 
agreement  between  builder  and  operator,  entered 
into  previous  to  the  test,  and  the  results,  as 
herein  given,  were  obtained  by  independent  com- 
putation. 

The  turbine  unit  tested  is  of  standard  Westing- 
house  construction  throughout.  It  has  a  maxi- 
mum rated  capacity  of  11,250  kw.,  and  was  built 
to  operate  on  175-lb.  steam  pressure,  28  in.  vac- 
uum and  100°  superheat.  Under  these  condi- 
tions, the  turbine  unit  was  guaranteed  to  have 
a  minimum  steam  consumption  of  15.9  lb.  per 
kilowatt  hour  at  the  generator  terminals  with  a 
normal  speed  of  750  r.  p.  m.  Incidentally,  the 
electrical  efficiency  of  the  generator  was  guaran- 
teed to  be  97.8  per  cent.,  exclusive  of  friction 
and  windage,  at  a  load  corresponding  to  that  sus- 
tained during  the  test.  The  results  of  the  test 
detailed  below  show  an  economy  about  7.5  per 
cent,  better  than  the  guarantee. 

During  the  test  period,  No.  2  Waterside  Sta- 
tion sustained  practically  all  of  the  25-cyclc  load 
on  the  system,  of  which  the  unit  under  test  car- 
ried practically  70  per  cent.,  the  remainder  being 
taken  by  the  other  turbine  units  in  the  station. 
This  load  was  maintained  as  constant  as  possi- 
ble by  remote  control  of  the  turbine  governor 
by  the  switchboard  operator.  Between  the  first 
and  the  last  hours  of  the  test,  the  maximum 
variation  in  load  was  held  within  4  per  cent, 
above  and  below  mean.  During  the  last  hour, 
however,  the  load  decreased  somewhat.  Previ- 
ous to  the  test,  this  turbine  unit  had  been  run- 
ning on  a  load  of  7,000  kw.,  which  was  increased 
to  its  test  load  ten  minutes  before  the  start  of  the 
test 

Three-phase  electrical  load  was  measured  by 
the  two-wattmeter  method,  using  two  Weston 
indicating  wattmeters  of  the  standard  laboratory 
type.     These  instruments  were  calibrated  at  the 
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diately before  and  after  the  test.  Power  factor 
was  maintained  substantially  at  unity,  and  all 
electrical  readings  were  taken  at  one-minute  in- 
tervals. 

As  a  surface  condenser  was  used  in  connection 
with  this  turbine  unit,  the  water  rate  was  de- 
termined by  weighing  the  condensed  steam  de- 
livered from  the  condenser  hot  well.  This  con- 
densation was  weighed  in  a  tank  mounted  upon 
platform  scales,  with  a  reservoir  above  large 
enough  to  hold  the  condensation  accumulating 
between  each  weighing,  the  arrangement  being 
shown  in  the  accompanying  sketch.  These 
weighings  of  12,000  to  13,000  lb.  each  were  made 
at  intervals  of  five  minutes. 

By  the  loop  method  of  connecting  the  gland 
water  supply,  shown  in  the  attached  sketch,  the 
necessity  for  correcting  condensation  by  an 
amount  equivalent  to  the  weight  of  the  gland 
water  used  is  avoided.  It  will  be  noted  that  a 
continuous  gland  water  circuit  is  used  entirely 
outside  of  the  weighing  apparatus,  and  that  all 
overflow  from  the  standpipe  returns  to  the  hot 
well  delivery. 

As  the  circulating  water  is  quite  salt,  any 
condenser  leakage  may  immediately  be  detected 
by   the   salinity   of  the   condensed   steam,   which 
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should  be  pure  distilled  water.  On  this  account, 
condenser .  leakage  was  determined  entirely  by 
chemical  analysis,  employing  the  silver-nitrate 
test  with  a  suitable  color  indicator.  This  method 
proved  extremely  sensitive,  and  possessed  a  de- 
cided advantage  over  the  ordinary  method  of 
weighing  the  leakage  accumulating  during  a  defi- 
nite period  when  the  condenser  is  idle  and  under 
full  vacuum.  As  samples  of  circulating  water 
and  condensed  steam  could  be  taken  at  the  same 
time,  this  method  made  it  possible  to  discover 
any  change  in  the  rate  of  condenser  leakage  tak- 
ing place  during  the  test,  while  the  method  of 
weighing  above  described  provides  only  an  aver- 
age result  during  the  period. 

In  this  condensing  plant,  the  delivery  of  the 
hot-well  pump  is  automatically  controlled  by  a 
float  valve  in  the  interior  of  the  hot  well.  This 
maintains  the  water  level  therein  at  a  practically 
constant  point,  and  hence  no  correction  had  to 
be  made  for  difference  in  level  of  water  in  the 
hot  well  before  and  after  the  test. 

Steam  pressures  and  temperatures  were  deter- 
mined close  to  the  turbine  throttle.  As  usual, 
the  degree  of  superheat  was  obtained  by  sub- 
tracting from  the  actual  steam  temperature  the 
temperature  of  saturated  steam  at  the  corre- 
sponding pressure  carried  at  the  time.  All 
gauges  and  themometers  were  calibrated  previous 
to  the  test  at  the  U.  S.  Testing  Bureau.  It  will 
be  noted  that  both  pressure  and  superheat  were 
somewhat  below  the  guarantee. 

Vacuum  was  measured  directly  at  the  turbine 
exhaust  by  means  of  a  mercury  column  with  a 
barometer  alongside  for  reducing  to  standard 
barometer,  30  in.  This  also  obviated  the  neces- 
sity for  temperature  correction  between  the  two 
mercury  columns.  During  the  test  the  vacuum 
was  not  maintained  quite  up  to  normal. 
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The  following  data  represents  the  average  re- 
sults of  the  tests,  calculated  for  the  conditions 
as  actually  run;  i.  e.,  for  instrument  errors  only: 
Duration  of  test,  9.30  a.  m.  to  5.30  p.  m. ;  steam 
pressure  at  throttle,  pounds  per  square  inch 
gauge,  177.S;  superheat  at  throttle,  deg.  F.,  95.74; 
vacuum  (referred  to  30"  barom.)  in  mercury, 
27.31;  load  on  generator,  kw.,  9830.48;  steam 
consumption,  as  tested,  pounds  per  kw.  hour, 
iS-iS. 

Owing  to  the  departure,  during  the  test,  from 
specific  operating  conditions  upon  which  guar- 
antees were  based,  it  was  necessary  to  correct 
the  observed  results  by  the  following  amounts : 

Pressure  (2.5  lb.  high)  correction,  0.25 ;  vac- 
uum (0.69  in.  low)  correction,  1.84  per  cent.; 
superheat    (4.2^°   low)    correction,   0.29  per   cent. 

These  corrections  were  mutually  agreed  upon 
previous  to  the  test  as  representative  of  this  type 
of  turbine.  When  applied  to  the  observed  steam 
consumption  given  above,  the  following  results, 
representing    contract    conditions,    are    obtained: 
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Method   of   Weighing   Condensation. 

Average  corrected  water  rate  during  8-hour  test, 
14.85  lb.  per  kw.  hr. ;  guaranteed  water  rate,  15.9 
lb.  per  kw.  hr. 

Referring  now  to  the  accompanying  log,  it  is 
interesting  as  a  check  upon  the  average  figures 
above  presented,  to  observe  the  results  segregated 
into  hourly  periods,  as  shown.  Here  it  will  be 
noted  that  the  load  was  considerably  lower  dur- 
ing the  first  and  last  hour  than  during  the  main 
part  of  the  test.  Neglecting,  therefore,  these  two 
hours  and  considering  only  the  six  hours  period 
from  10.30  a.  m.  to  4.30  p.  m.,  the  results  are  as 
follows :  Average  corrected  water  rate,  14.8  lb. 
per  kw.  hr. ;  equivalent  water  rate,  10.65  lb.  per 
bhp.  hr.,  or  9.8  lb.  per  ihp.  hr.  The  two  latter 
quantities  are  determined  by  applying  conversion 
factors  for  generator  efiiciency  and  for  internal 
losses. 

In  connection  with  these  tests,  a  noteworthy 
agreement  exists  between  the  results  noted  and 
those  previously  obtained  from  tests  of  machines 
of  similar  design  installed  in  the  Manhattan  Sta- 
tion of  the  Interborough  Rapid  Transit  Co.,  New 
York,  and  the  Long  Island  City  Station  of  the 
Pennsylvania  R.  R.  At  the  same  loads  and  with 
equivalent  operating  conditions,  the  performance 
of  the  machines  is  almost  identical.  These  eco- 
nomic results,  while  not  exceeding  in  actual  steam 
consumption  the  best  records  of  European  prac- 
tice, yet  are  extremely  good  in  view  of  the  mod- 
erate operating  conditions  under  which  the  test 
was  conducted.  In  fact  they  are  considered  by 
the  builders  to  represent  the  best  results  that 
have  yet  been  obtained  by  any  turbine  under  the 
conditions  named. 


The  locks  in  the  Charles  River  dam  at  Boston 
are  being  constructed  by  the  Holbrook,  Cabot 
&  Rollins  Corporation,  and  in  the  last  report 
of  Mr.  Hiram  A.  Miller,  chief  engineer  of  the 
commission  in  charge  of  the  work,  there  are  some 
notes  concerning  the  manner  in  which  the  con- 
crete was  handled.  Gravel  from  the  harbor  and 
Shirley  Gut  was  brought  by  scows  and  dumped 
in  the  river  bed  at  one  end  of  the  coffer-dam  sur- 
rounding the  site  of  the  locks.  From  there  it 
was  raised  by  an  orange  peel  bucket  to  a  16  x  14- 
ft.  hopper,  with  its  top  about  70  ft.  above  the 
bottom  of  the  lock.  From  this  hopper  the  ma- 
terial passed  over  four  screens  set  at  an  angle 
of  I  to  12,  which  separated  it  into  sand  and 
stones  which  were  deposited  in  bins  of  120  and 
200  cu.  yd.  capacity.  Below  the  bins  were  the 
measuring  hoppers  for  getting  the  proper  quantity 
of  sand  and  gravel.  After  leaving  the  hoppers,. 
the  sand  and  gravel  passed  to  a  24-in.  belt  con- 
veyor about  90  ft.  long,  which  carried  the  mix- 
ture, together  with  the  proper  amount  of  cement, 
to  a  hopper  over  a  cubical  mixer  holding  a  little 
over  2  cu.  yd.  From  the  mixer  the  concrete  was 
dumped  into  bottom-dumping  boxes  holding 
about  2  cu.  yd.,  mounted  on  trucks  running  on  a 
track  and  operated  by  an  endless  cable. 

The  boxes  were  handled  by  a  bull-wheel  der- 
rick on  a  platform  at  the  elevation  of  the  top  of 
the  lock  walls,  and  carried  on  wheels  running 
on  rails  laid  on  heavy  timbers  on  each  side  of  the 
bottom  of  the  lock.  The  forms  for  the  side  walls 
of  the  lock  were  40  ft.  long  and  about  30  ft.  high, 
and  were  built  of  3-in.  plank  planed  one  side  to 
even  thicknesses.  These  forms  were  hung  from 
a  traveler  30  ft.  high  and  40  ft.  long,  running 
in  advance  of  the  movable  derrick  on  the  same 
rails. 

The  specifications  provided  that  the  lock  should 
be  built  in  sections  not  exceeding  40  ft.  in  length, 
and  the  ends  of  the  sections  were  to  Iiave  an 
offset  or  projection  6  in.  in  width,  to  form  a 
water-stop.  The  ends  of  these  sections  were 
covered  with  two  layers  of  tar  paper  applied  with  < 
a  hot  mixture  of  coal-tar  pitch,  which  was  first 
spread  over  the  surface  of  the  concrete,  then 
between  the  layers  of  tar  paper,  and  finally  over 
the  entire  surface  of  the  tar  paper  joint. 

The  proper  mixture  and  thickness  to  use  for 
facing  the  side  walls  require^  considerable  atten- 
tion, and  experiments  were  made  to  determine 
what  proportions  made  the  most  impermeable 
concrete.  From  their  results  and  from  informa- 
tion obtained  elsewhere,  it  was  decided  to  use  a 
6-in.  layer  of  i  :  1 :  2  concrete  for  the  facing. 
This  was  changed  to  a  i :  3  mortar,  after  the 
results  of  further  experiments  were  known.  This 
facing  was  carried  up  with  the  other  concrete  for 
the  side  walls,  the  6-in.  space  being  maintained 
by  a  steel  diaphragm  12  in.  high  and  about  10 
ft.  long,  with  spacers  6  in.  long  at  each  end  and 
one  in  the  middle  to  keep  a  uniform  distance  from 
the  forms.  As  soon  as  the  facing  was  placed, 
the  diaphragm  was  removed  and  the  mortar  and 
backing  spaded  together  to  make  sure  of  a  good 
bond,  and  strips  of  No.  16  gauge,  3-in.  mesh,  ex- 
panded metal,  12  in.  wide,  were  placed  horizontal- 
ly in  the  soft  concrete  I  to  2  ft.  apart,  in  order 
to  prevent  the  facing  from  separating  from  the 
main   portion   of  the   wall. 


The  Government  of  Formosa  is  organizing  an 
irrigation  bureau  and  has  sent  an  engineer  to 
study  methods  of  the  U.  S.  Reclamation  Service. 


A  Private  Car  Service  for  disposing  of  ashes 
and  for  hauling  coal  from  Lake  Michigan  to  its 
plant  at  West  Allis,  Wis.,  has  been  undertaken 
by  the  Allis-Chajmers  Co.  All-steel  bottom- 
dumping  coal  cars  and  side-dumping  ash  cars  of 
SO  tons  capacity  have  been  placed  in  service  on 
the  company's  private  tracks.  The  coal  cars  are  . 
loaded  direct  from  vessels  at  the  docks  on  Lake 
Michigan,  and  the  ashes  are  used  for  filling  and 
ballast. 
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The  President's  Message  on  Hydraulic  En- 
gineering Works. 

In  his  speech  at  Memphis  on  Oct  4,  Presi- 
dent Roosevelt  took  occasion  to  state  the  views 
of  the  administration  concerning  the  improve- 
ment of  the  hydraulic  resources,  of  the  counto'- 
On  that  day  the  National  Waterways  Conven- 
tion, attended  by  the  governors  of  sixteen  States 
and  by  many  men  prominent  in  public  affairs, 
held  its  first  session.  In  his  introductoo"  re- 
marks the  President  asserted  that  the  Mississippi 
Valley  is  better  adapted  to  the  development  of 
inland  navigation  than  any  other  valley  in  either 
hemisphere,  for  there  are  12,000  miles  of  water- 
way now  more  or  less  fully  navigable,  and  the 
conditions  are  so  favorable  that  it  will  be  easy 
to  increase  the  extent  of  navigably  waterways  to 
almost  any  required  degree  by  canalization. 
Early  in  our  industrial  history  this  valley  was 
the  seat  of  the  largest  development  of  inland 
navigation  in  the  United  States,  and  the  Presi- 
dent stated  that  the  first  steamboat  west  of  the 
AUeghenies  was  built  by  a  Roosevelt,  his  great- 
grandfather's brother,  in  1811,  for  the  New  Or- 
leans trade,  and  in  that  year  made  the  trip  from 
Pittsburg  to  New  Orleans.  But  from  various 
causes  river  and  canal  transportation  declined 
all  over  the  United  States  as  the  railroad  sys- 
tems came  to  their  full  development.  It  is  our 
business  to  see  that  the  decline  is  not  permanent, 
and  it  is  of  interest  to  remember  that  nearly  a 
century  ago  President  Madison  advocated  the 
canalization  of  the  Mississippi. 

The  great  variety  of  natural  resources  and 
the  extent  of  the  manufacturing  interests  in  the 
Valley  render  its  welfare  a  matter  of  national 
concern,  and  the  Mississippi  River  and  its  tribu- 
taries ought  therefore  to  be  utilized  to  their  ut- 
most. Facility  of  cheap  transportation  is  an  es- 
sential in  our  modern  civilization,  and  we  cannot 
afford  any  longer  to  neglect  the  great  highways 
which  nature  has  provided  for  us.  These  nat- 
ural highways,  the  waterways,  can  never  be 
monopolized  by  any  corporation.  They  belong 
to  all  the  people,  and  it  is  in  the  power  of  no 
one  to  take  them  away.  Wherever  a  navigable 
river  runs  beside  railroads  the  problem  of  regu- 
lating the  rates  on  the  railroads  becomes  far 
easier,  because  river  regulation  is  rate  regulation. 
When  the  water  rate  sinks,  the  land  rate  cannot 
be  kept  at  an  excessive  height  Therefore,  it  is 
of  national  importance  to  develop  these  streams 
as  highways  to  the  fullest  extent  which  is  genu- 
inely profitable.  Year  by  year  transportation 
problems  become  more  acute,  and  the  time  has 
come  when  the  rivers  really  fit  to  serve  as  arte- 
ries of  trade  should  be  provided  with  channels 
deep  enough  and  wide  enough  to  itiake  the  in- 
vestment of  the  necessary  money  profitable  to 
the  public.  The  national  government  should  un- 
dertake this  work.  Where  the  immediately  abut- 
ting land  is  markedly  benefited,  and  this  benefit 
can  be  definitely  localized,  the  President  hoped 
that  there  will  be  careful  investigation  to  see 
whether  some  way  can  be  devised  by  which  the 
immediate  t>eneficiaries  may  pay  a  portion  of  the 
expenses — as  is  now  the  custom  as  regards  cer- 
tain classes  of  improvements  in  our  municipali- 
ties; and  measures  should  be  taken  to  secure 
from  the  localities  specially  benefited  proper  ter- 
minal facilities. 

We  should  act  on  the  same  principle  in  im- 
proving our  rivers  that  we  should  follow  in  im- 
proving our  harbors.  The  preat  harbors  are  of 
consequence  not  merely  to  the  immediate  local- 
ities, but  to  immense  stretches  of  country,  and 
the  same  is  true  of  the  great  rivers.  It  is  these 
great  rivers  and  great  harbors  the  improvement 
of  which  is  of  primary  national  interest.  The 
main  streams  should  be  improved  to  the  high- 
est practical  degree  of  efficietKy  before  improve- 
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nients  are  attempted  on  the  branches,  and  work 
should  be  undertaken  only  when  completion  is 
in  sight  within  a  reasonable  time,  so  that  as- 
sured results  may  be  gained  and  the  conmiuni- 
ties  affected  depend  upon  the  improvements. 
Moreover,  as  an  incident  in  caring  for  the  river 
so  that  it  may  become  an  efficient  channel  of 
transportation,  the  United  States  government 
should  do  its  full  part  in  levee  building,  which, 
in  the  lower  reaches  of  the  river,  will  not  only 
give  a  channel  for  commerce,  but  will  also  give 
protection  to  the  adjacent  bottom  lands. 

Immense  sums  have  already  been  spent  upon 
the  Mississippi  by  the  states  and  the  nation, 
yet  much  of  it  remains  practically  unusued  for 
commerce.  The  reasons  for  this  fact  are  many. 
One  is  that  the  work  done  by  the  national  gov- 
ernment at  least  has  not  been  based  upon  a 
definite  and  continuous  plan.  Appropriations  by 
Congress,  instead  of  assuring  the  steady  progress 
and  timely  completion  of  each  piece  of  work, 
as  it  was  undertaken,  have  been  irregular  and 
uncertain.  As  a  direct  consequence,  far-reach- 
ing plans  have  been  discouraged  and  continuity 
in  execution  has  been  made  impossible.  It  is 
altogether  unlikely  that  better  results  will  be 
obtained  so  long  as  the  method  is  followed  of 
making  partial  appropriations  at  irregular  inter- 
vals for  works,  which  should  never  be  under- 
taken until  it  is  certain  that  they  can  be  carried 
to  completion  within  a  definite  and  reasonable 
time.  Planned  and  orderly  development  is  es- 
sential to  the  best  use  of  every  natural  resource, 
and  to  none  more  than  to  the  best  use  of  our 
inland  waterways.  In  the  case  of  the  waterways 
it  has  been  conspicuously  absent.  Because  such 
foresight  was  lacking  the  interests  of  our  rivers 
have  been  in  fact  overlooked,  in  spite  of  the 
immense  sums  spent  upon  them.  It  is  evident 
that  their  most  urgent  need  is  a  far-sighted  and 
comprehensive  plan,  dealing  not  with  navigation 
alone,  nor  with  irrigation  alone,  but  considering 
our  inland  waterways  as  a  whole,  and  with 
reference  to  every  use  to  which  they  can  be 
put.  The  central  motive  of  such  a  plan  should 
be  to  get  from  the  streams  of  the  United  States 
not  only  the  fullest  but  also  the  most  permanent 
service  they  are  capable  of  rendering  to  the 
nation  as  a  whole. 

The  industries  developed  under  the  stimulus 
of  the  railroads  are  for  the  most  part  permanent 
industries,  and  therefore  they  form  the  basis  of 
future  development.  But  the  railroads  have 
shown  that  they  alone  cannot  meet  the  demands 
of  the  country  for  transportation,  and  where  this 
is  true  the  rivers  should  begin  to  supplement  the 
railroads,  to  the  benefit  of  both,  by  relieving 
them  of  certain  of  the  less  profitable  classes  of 
freight.  The  more  farseeing  railroad  men  real- 
ize this  fact,  and  many  of  them  have  become 
earnest  advocates  of  the  improvement  of  the 
Mississippi,  so  that  it  may  become  a  sort  of  in- 
land seaboard,  extending  from  the  Gulf  far  into 
the  interior,  and  the  President  hopes  ultimately 
to  the  Great  Lakes.  An  investigation  of  the 
proposed  Lakes-to-the-Gulf  deep  waterway  is 
now  in  progress  under  an  appropriation  of  the 
last  Congress.  We  shall  await  its  results  with 
the  keenest  interest.  The  decision  is  obviously 
of  capital  importance  to  our  internal  develop- 
ment and  scarcely  less  so  in  relation  to  external 
commerce. 

This  is  but  one  of  the  many  projects  which  it 
is  time  to  consider,  although  a  most  important 
one.  Plans  for  the  improvement  of  our  inland 
navigation  may  fairly  begin  with  our  greatest 
river  and  its  chief  tributaries,  but  they  cannot 
end  there.  The  lands  which  the  Columbia  drains 
include  a  vast  area  of  rich  grain  fields  and  fruit 
lands,  much  of  which  is  not  easily  reached  by 
railways.  The  removal  of  obstructions  in  the 
Columbia  and  its  chief  tributaries  would  open 
to  navigation   and   inexpensive   freight   transpor- 


VOL.  56,  No.  15. 

tation  fully  two  thousand  miles  of  channel.  The 
Sacramento  and  San  Joaquin  rivers  with  their 
tidal  openings  into  San  Francisco  Bay  are  partly 
navigable  now.  Their  navigation  should  be 
maintained  and  improved,  so  as  to  open  the  mar- 
velously  rich  valley  of  California  to  inexpen- 
sive tralhc,  in  order  to  facilitate  both  rate  regu- 
lation and  the  control  of  the  v/aters  for  other 
purposes.  And  many  other  rivers  of  the  United 
States  demand  improvement,  so  as  better  to 
meet  the  requirements  of  increasing  production 
from  the  soil,  increasing  manufacture,  and  a 
rapidly  growing  population. 

While  thus  the  improvement  of  inland  naviga- 
tion is  a  vital  problem,  there  are  other  questions 
of  no  less  consequence  connected  with  our  water- 
ways. One  of  these  relates  to  the  purity  of 
waters  used  for  the  supply  of  towns  and  cities, 
to  the  prevention  of  pollution  by  manufacturing 
and  other  industries,  and  to  the  protection  of 
drainage  areas  from  soil  wash  through  forest 
covering  or  judicious  cultivation.  With  our  con- 
stantly increasing  population  this  question  be- 
comes more  and  more  pressing,  because  the 
health  and  safety  of  great  bodies  of  citizens  are 
directly  involved. 

Another  important  group  of  questions  con- 
cerns the  irrigation  of  arid  lands,  the  preven- 
tion of  floods  and  the  reclamation  of  swamps. 
Already  many  thousands  of  homes  have  been 
established  on  the  arid  regions,  and  the  popu- 
lation and  wealth  of  seventeen  states  and  ter- 
ritories have  been  largely  increased  through 
irrigation.  Yet  this  means  of  national  develop- 
ment is  still  in  its  infancy,  and  it  will  doubtless 
long  continue  to  multiply  homes  and  increase 
the  productiveness  and  power  of  the  nation.  The 
reclamation  of  overflow  lands  and  marshes,  both 
in  the  interior  and  along  the  coasts,  has  already 
been  carried  on  with  admirable  results,  but  in 
this  field,  too,  scarcely  more  than  a  good  be- 
ginning has  yet  been  made.  Still  another  funda- 
mentally important  question  is  that  of  water 
power.  Its  significance  in  the  future  develop- 
ment of  our  whole  country,  and  especially  of 
the  West,  is  only  just  beginning  to  be  under- 
stood. The  plan  of  the  city  of  Los  Angeles, 
for  example,  to  bring  water  for  its  use  a  dis- 
tance of  nearly  250  miles — perhaps  the  boldest 
project  of  the  kind  in  modern  times — promises 
not  only  to  achieve  its  purpose,  but  in  addition 
to  produce  a  water  power  sufficiently  valuable 
to  pay  large  interest  on  the  investment  of  over 
$23,000,000. 

Hitherto  such  opportunities  for  using  water  to 
double  purpose  have  not  always  been  seized. 
Thus  it  has  recently  been  shown  that  water 
enough  is  flowing  unused  over  government 
dams,  built  to  improve  navigation,  to  produce 
many  hundreds  of  thousands  of  horsepower.  It 
is  computed  that  the  annual  value  of  the  avail- 
able but  unused  water  power  in  the  United 
States  exceeds  the  annual  value  of  the  products 
of  all  our  mines.  Furthermore,  it  is  calculated 
that  under  judicious  handling  the  power  of  our 
streams  may  be  made  to  pay  for  all  the  works 
required  for  the  complete  development  and  con- 
trol of  our  inland  waterways. 

Forests  are  the  most  effective  preventers  of 
floods,  especially  when  they  grow  on  the  higher 
mountain  slopes.  The  national  forest  policy,  in- 
augurated primarily  to  avert  or  mitigate  the 
timber  famine  which  is  now  beginning  to  be 
felt,  has  been  effective  also  in  securing  partial 
control  of  floods  by  retarding  the  run-off  and 
checking  the  erosion  of  the  higher  slopes  within 
the  national  forests.  Still  the  loss  from  soil 
wash  is  enormous.  It  is  computed  that  one-fifth 
of  a  cubic  mile  in  volume,  or  one  billion  tons  in 
weight,  of  the  richest  soil  matter  of  the  United 
States,  is  annually  gathered  in  storm  rivulets, 
washed  into  the  rivers  and  borne  into  the  sea. 
The  loss  to  the  farmer  is  in  effect  a  tax  greater 
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than  all  other  land  taxes  combined,  and  one 
yielding  absolutely  no  return.  The  Department 
of  Agriculture  is  now  devising  and  testing 
means  to  check  this  enormous  waste  through 
improved  metliods  of  agriculture  and  forest  man- 
agement. 

Citizens  of  all  portions  of  the  country  arc 
coming  to  realize  that,  however  important  the 
improvement  of  navigation  may  be,  it  is  only 
one  of  many  ends  to  be  kept  in  view.  The  de- 
mand for  navigation  is  hardly  more  pressing 
than  the  demands  for  reclaiming  lands  by  irri- 
gation in  the  arid  regions  and  by  drainage  in  the 
humid  lowlands  or  for  utilizing. the  water  power 
now  running  to  waste  or  for  purifying  the 
waters  so  as  to  reduce  or  remove  the  tax  of  soil 
waste,  to  promote  manufactures  and  safeguard 
life.  It  is  the  part  of  wisdom  to  adopt  not  a 
jumble  of  unrelated  plans,  but  a  single  compre- 
hensive scheme  for  meeting  all  the  demands  so 
far  as  possible  at  the  same  time  and  by  the 
same  means.  This  is  the  reason  why  the  Inland 
Waterways  Commission  was  created  in  March 
last,  largely  in  response  to  petitions  from  citi- 
zens of  the  interior,  including  many  of  the  mem- 
bers of  this  congress.  Broad  instructions  were 
given  to  the  commission  in  accordance  with  this 
general  policy  that  no  plan  should  be  prepared 
for  the  use  of  any  stream  for  a  single  purpose 
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Temporary   Elevators    for  the   Erection   of 
the  Singer  Building  Tower. 


An  unusual  temporary  elevator  installation  is 
in-  use  during  the  erection  of  the  42-story  tower 
of  the  new  Singer  Building  at  Broadway  and 
Liberty  street,  New  York  City,  as  a  precautionary 
measure  for  the  safety  of  the  workmen.  Owing 
to  the  height  of  the  structure  and  the  incentive 
that  usually  exists  in  the  construction  of  tall  steel 
buildings  to  operate  the  material  hoists  at  very 
high  speed,  it  was  here  thought  desirable  to  pro- 
vide independent  means  of  transportation  for  the 
workmen  to  apd  from  the  upper  floor  levels  and 
thus  free  the  material  hoists  from  passenger  duty. 
Accordingly  a  special  elevator  equipment  has 
been  installed  by  Mr.  Ernest  E.  Flagg,  the  archi- 
tect. It  is  of  the  electrically  operated  drum  type, 
with  provisions  for  raising  the  head-works  from 
time  to  time  and  increasing  the  height  of  rise 
as  the  height  of  the  structure  increases.  The 
equipment  is,  however,  complete  in  every  par- 
ticular, wit"h  all  the  governing  and  safety  ap- 
pliances used  in  the  best  electric  elevator  in- 
stallations, and  is  unique  as  one  of  the  most 
effective  measures  taken  for  the  safety  of  work- 
men in  tall  building  construction,  being  the  first 
installation    of    a    complete    elevator    equipment 
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accordingly  it  was  the  desire  of  the  owners  and 
architects  to  provide  something  better. 

In  a  study  of  these  conditions  by  the  Otis 
Elevator  Co.,  of  New  York,  a  modification  of  the 
standard  drum  electric  elevator  equipment,  which 
meets  with  all  the  requirements  of  a  temporary 
installation  and  in  addition  oflers  the  advantage* 
of  the  safety  of  the  approved  electric  elevator 
apparatus,  was  suggested,  and  a  contract  was 
awarded  to  this  company  to  install  such  an  equip- 
ment for  use  during  the  construction  of  the 
building.  It  was  required  to  be  adjustable  for 
seven  different  heights  of  rise  as  the  erection  of 
the  structure  proceeds,  top  landings  to  be  made 
at  the  loth,  15th,  20th,  25th,  30th,  35th  and  40th 
floors,  respectively,  while  the  equipment  must  be 
removed  entirely  upon  completion  of  the  building 
construction,  and  the  installation  of  the  final  trac- 
tion type  of  elevator  equipment  which  will  be 
used  there. 

The  electric /Irum  type  was  selected  as  the  most 
convenient,  with  respect  to  motive  power,  electric 
current  for  its  operation  being  available  from  the 
220-volt  Edison  street  mains,  which  had  been 
brought  into  the  building  for  lighting  and  hoisting 
purposes,  and  as  the  maximum  height  of  rise 
required,  546  ft.  9  in.,  is  attainable  by  the  use 
of  a  large  drum.     The  special  features  necessary 
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Details   of   Temporary    Elevator    Machine    In   the   Singer    Building. 


without  carefully  considering,  and  so  far  as 
practicable  actually  providing  for,  the  use  of 
that  stream  for  every  other  purpose.  Plans  for 
navigation  and  power  should  provide  with  special 
care  for  sites  and  terminals  not  only  for  the 
immediate  present  but  also   for  the   future. 

The  conservation  of  natural  resources  is  the 
fundamental  problem.  Unless  we  solve  that 
problem  it  will  avail  us  little  to  solve  all  others. 
To  solve  it  the  whole  nation  must  undertake 
the  task  through  their  organizations  and  asso- 
ciations, through  the  men  whom  they  have  made 
specially  responsible  for  the  welfare  of  the  sev- 
eral States,  and  finally  through  Congress  and 
the  Executive.  As  a  preliminary  step  the  In- 
land Waterways  Commission  has  decided,  with 
the  President's  full  approval,  to  call  a  confer- 
ence on  the  conservation  of  natural  resources, 
including,  of  course,  the  streams,  to  meet  in 
Washington  during  the  coming  winter.  This 
conference  ought  to  be  among  the  most  import- 
ant gatherings  in  our  history,  for  none  have 
had  a  more  vital  question  to  consider. 


Steel  Shot  for  Drill  Points  is  now  being 
made  by  spraying  molten  steel  into  cold  water. 
The  shot  is  extremely  hard  and  in  some  forma- 
tions can  be  used  instead  of  diamonds.  . 


solely  for  this  purpose.  The  details  of  this  tower 
extension  of  the  Singer  Building,  and  the  many 
interesting  features  in  its  construction,  have  been 
described  in  a  number  of  recent  articles  in  this 
journal. 

One  of  the  factors  that  has  favored  the  use  of 
the  material  hoist  for  the  accommodation  of  la- 
borers traveling  to  and  from  upper  floors  of 
buildings  during  construction  is  the  facility  with 
which  the  head-works  may  be  raised  from  floor 
to  floor  as  the  structure  increases  in  height.  The 
upper  works  generally  consist  of  nothing  more 
than  a  sheave,  supported  upon  a  temporary  frame- 
work, which  may  be  raised  from  floor  to  floor  as 
required,  while  the  necessary  additional  cable  is 
merely  paid  out  from  the  drum  of  the  hoisting 
engine.  It  is  rightly  considered  as  a  temporary 
feature  of  the  construction  equipment  and  is  used 
for  passenger  travel,  with  no  further  precautions 
for  safety  than  increased  vigilance  on  the  part  of 
the  engineer  operating  the  hoist,  no  safety  ap- 
pliances being  generally  used,  as  is  required  on 
approved  elevator  installations.  In  the  Singer 
Building,  however,  the  great  height  of  rise,  nearly 
550  ft.,  rendered  this  mode  of  travel  more  than 
ordinarily  hazardous,  as  there  exists  a  strong 
tendency  to  operate  the  hoisting  cars  at  too 
high   rates   of   speed   on   the   long   descents,   and 


in  the  installation  were,  therefore,  an  extra  size 
of  drum  to  provide  for  the  high  rise,  some  means 
of  storing  the  surplus  cable  while  operating  in- 
itially with  the  shorter  distances  of  travel,  and  a 
means  of  readily  transferring  the  headworks  and 
the  top  limit  mechanisms  to  the  upper  levels  as 
it  becomes  necessary  to  increase  the  height  of 
rise.  A  drum  5  ft.  in  diameter'  by  654  ft.  in 
length  was  chosen,  with  special  mountings,  pro- 
viding for  i2-in.  reels  between  either  end  of  the 
drum  and  the  drum  bearings,  which  served  to 
carry  the  surplus  cable  for  both  car  and  counter- 
weight before  it  was  paid  out  for  increased  height 
of  rise.  The  mountings  are  otherwise  of  the 
usual  type  of  the  Otis  electric  drum  machine, 
consisting  of  the  usual  double  worm-gear  drive 
at  one  end,  to  which  the  driving  motor  is  di-  • 
rectly  attached,  but,  owing  to  the  temporary  char- 
acter of  the  installation,  no  permanent  sub-base 
was  used,  the  whole  machine  being  mounted  on 
i2-in.  channels,  rigidly  bolted  together,  as  shown 
in  the  accompanying  details  of  the  machine  as 
installed. 

The  frame  carrying  the  machine  consists  of 
two  pairs  of  longitudinal  channels  for  foundation 
beams,  which  are,  to  withstand  the  lifting  effort 
of  the  car  and  counterweight,  shored  down  from 
the  wind-bracing  members  of  the  tower   frame- 
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iminediatdy  abo\if.  Supported  upon  these 
4>eanis  are  cross  members,  consisting  of  two 
j>airs  of  channels  for  both  the  drum  bearing  and 
the  worm-gear  drive,  and,  at  a  distance  of  about 
^  ft.  above,  a  lighter  auxiliarj-  framework,  which 
.carries  the  shafts  for  the  vibrating  sheaves  which 
:,guide  the  counterweight  and  car  cables  on  and 

•  off  the  drum.  The  upper  frame  construction  was 
simplilkd  somewhat  by  attaching  the  members  to 

rthe    framework   of    the   building,   but   the   entire 

framework  is  firmly  anchored  to  the   foundation 

'beams    di^oughout.      Considerable    difficulty    was 

•  experienced  in  locating  the  machine  in  the  space 
.at  the  foot  of  the  elevator  shaft,  owing  to  limited 

room  between  a  retaining  wall  and  the  adjacent 
•'building  columns;  it  was,  however,  thought  ad- 
visable to  utilize  one  of  the  permanent  elevator 
^hatches    for    the    temporary    car,    and    this    was 

•  accomplished  by  locating  the  drum  in  the  7-ft. 
space  available  between  the  columns  and  the  re- 
taining wall,  allowing  the  motor  and  driving  gear 
to  project  beyond  the  columns  at  one  end. 

The  overhead  gear  w^as  rendered  easily  remov- 
able by  a  special  design  of  supporting  beams  for 
the   car    and    counterweight    sheaves,    which    are 
jKjhed  together  and  so  arranged  as  to  be  very 
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•easily  detached  when  it  is  necessary  to  remove 
them.  This  construction  consists  of  two  iS-in. 
I-beams,  arranged  diagonally  across  the  hatch 
for  foundation  members,  upon  which  are  two  12- 
in.  I-beams,  so  placed  as  to  locate  the  car  sheaves 
properly.  Upon  one  of  the  latter  beams  and  a 
block  on  the  outer  is-in.  beam  two  short  lo-in. 
I-beams  are  placed  to  carry  the  counterweight 
sheave.  Owing  to  the  use  of  one  of  the  perma- 
nent elevator  hatches,  it  was  arranged  to  make 
use  of  car  and  counterweight  guides  available 
for  the  future  permanent  elevator  installation. 
Two  complete  sets  of  this  overhead  framework 
were  provided  to  facilitate  the  work  of  changing 
the  car  travel  to  a  higher  rise,  enabling  one  set 
to  be  erected  without  sheaves  in  the  desired  new 
position,  and  the  other  set  to  be  removed  after 
the  cables  and  sheaves  have  been  raised  to  the 
upper  set  of  beams.  Special  clamps  were  de- 
vised for  bolting  the  beams  hrmly  in  position, 
which  can  also  be  readily  released  for  the;r  re- 
moval.   Other  features  due  to  the  removal  of  the 

■  overhead  gear  are  the  governor  and  the  upper 
limit  stops  of   the   control   system ;   these  are   in . 

'  both  cases  mounted  on  special  frames,  which  are 
merely  bolted  in  position  at  each  of  the  top  land- 
ings,   and    thence    removed    simultaneously    with 


Rises  of  the  Temporary  Elevator. 

the  overhead  gear.  For  the  governor  rope 
not  paid  out  a  12-in.  reel,  2}4  ft.  in  diameter, 
is  mounted  on  top  of  the  car  adjacent  to  the 
governor  rope  fastening,  so  that  when  increased 
car  travel  is  desired  the  rope  is  undamped  at 
this  fastening  and  paid  out  to  the  new  length 
desired. 

Thfe  arrangement  for  storing  the  surplus  rope 
until  paid  out  for  the  higher  distances  of  travel 
is,  as  above  stated,  narrow  wooden  reels  mounted 
on  the  drum  shaft  between  either  end  of  the  drum 
and  the  bearings,  one  of  which  is  for  the  ropes 
leading  to  the  car  and  the  other  for  those  to  the 
counterweight.  The  reels  are  12  in.  in  width 
and  4^  ft.  in  extreme  diameter,  or  con.siderably 
less  than  that  of  the  main  drum,  and  the  cables 
are  fed  out  from  them  to  the  space  inside  the 
drum,  and  thence  through  a  hole  in  the  outer  face 
to  a  special  rope  grip,  by  means  of  which  it  is 
anchored  to  the  face  of  the  drum.  The  rope  grip 
is  a  forged  clamp,  with  longitudinal  leather-faced 
openings  for  the  cables,  and  grips  the  two  for  a 
length  of  about  12  in.,  as  shown  in  the  accom- 
panying detail,  just  after  they  pass  through  the 
hole  m  the  face  of  the  drum.  Thus,  in  lengthen- 
ing the  rope  for  an  increased  car  travel  it  is  only 
necessary  to  loosen  the  bolts  of  the  clamp,  and 
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after  unfastening  the  reels  pay  through  the  re- 
quired amount  of  additional  cable,  which  is  then 
clamped  in  the  new  position.  The  rope  grips  are 
fastened  to  the  face  of  the  drum  in  either  case 
by  a  %-in.  chain  about  20  in.  in  length;  which 
extends  from  an  eye  in  one  end  of  the  clamp  to 
a  U-bolt  chain  connection  bolted  to  the  drum. 

The  driving  mechanism  of  the  elevator  machine 
is  the  gear  of  a  standard  No.  5  Otis  double-screw 
drum  machine,  direct-connected  to  a  No.  65^2 
Otis  bipolar  motor,  which  is  wound  for  220-rolt 
direct  current,  so  as  to  be  operated  from  the 
Edison  street  service.  The  gear  is  designed  for 
a  regular  operating  speed  of  400  ft.  per  minute, 
at  which  the  car  has  a  capacity  of  2,000  lb.,  but 
for  the  purpose  of  lifting  very  heavy  weights  a 
back  gear  attachment  has  been  added  to  the  regu- 
lar gear,  which  is  readily  thrown  in  by  disconnect- 
ing a  flange  and  shifting  a  pair  of  gears.  This 
back  gear  has  a  ratio  of  9  to  i  and  facilitates  rais- 
ing the  parts  of  the  new  traction  elevator  equip- 
ments which  are  to  be  installed  in  this  building,  an 
arrangement  having  been  made  by  the  Otis  Co. 
in  installing  this  temporary  elevator  to  utilize  it 
for  this  purpose.    The  machine  is,  for  simplicity, 
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Rope    Fastening    on    Drum. 


Details   of    Elevator    Car. 

operated  with  two  Y^-'m.  ropes  for  both  car  and 
counterweight,  instead  of  a  larger  number  of 
smaller  ropes,  these  sizes  offering  sufficient  ca- 
pacity for  the  service  to  be  carried.  The  machine 
is  controlled  through  one  of  the  Otis  magnetic 
controllers  similar  to  those  used  with  the  traction 
machines. 


A  150-T0N  Crane  of  unusual  constriiction  has 
been  installed  at  Birkenhead,  opposite  Liverpool, 
England,  for  the  handling  of  great  weights  into 
vessels  alongside  the  wharf.  It  consists  of  a 
special  3-footcd  supporting  framework,  which 
rises  about  60  ft.  above  the  dock  level  and  is 
enlarged  at  the  top  to  carry  a  revolving  derrick 
structure  with  an  overhanging  jib.  The  latter  is 
pivoted  on  a  step  bearing  within  the  lower  part 
of  the  suporting  frame,  and  bears  at  the  top 
against  a  pressure  ring  that  withstands  the  thrust 
of  the  overhang.  The  jib  has  an  extreme  over- 
hang of  88  ft.  8  in.,  and  at  the  end  carries  an 
auxiliary  hoisting  gear  of  50  tons  capacity.  The 
nrain  gear,  of  150  tons  capacity,  has  a  radius  of 
action  of  28  ft.  A  peculiar  feature  of  the  derrick 
is  the  use  of '  continuous  current  power  for  the 
oyeration  of  the  hoisting  motors. 
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Single-Phase  Electric  Motive  Power  oh  the 
Rochester  Division  of  the  Erie  Railroad. 

By  W.  N.  Smith.  * 

One  of  the  most  important  electric  railway 
developments  of  the  present  year  is  the  change 
from  steam  to  electric  motive  power  on  a  portion 
of  the  Rochester  Division  of  the  Erie  Railroad, 
which  took  place  on  June  18,  1907.  This  is 
the  first  installation  of  a  single-phase  alternating 
system  of  electrical  motive  power  upon  a  steam 
railroad,  to  go  into  commercial  operation. 

The  Erie  electrification  can  justly  claim  the 
priority  of  application  of  several  important  fea- 
tures which  are  of  interest  in  connection  with 
the  discussion  now  prevailing  upon  systems  best 
suited  for  steam  railroad  electrification.  This 
line  was  the  first  in  this  country  to  operate  elec- 
tric cars  on  the  single-phase  system  over  the 
tracks  of  an  operating  steam  railroad;  the  first 
in  this  country  to  use  11,000  volts  working  pres- 
sure commercially  on  a  trolley,  and  the  first  in- 
stance of  a   single-phase  traction  system  receiv- 
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rauga  Creek,  near  Mt.  Morris,  and  a  stone  arch 
bridge  over  Conesus  Creek,  a  short  distance  south 
of  Avon. 

The  electric , service  is  devoted  solely  to  pas- 
senger traffic,  which  is  of  the  local  interurban 
type.  The  freight  service  is  handled  exclusively 
by  steam  as  heretofore,  as  are  also  the  through 
trains  operating  between  Rochester  and  Corn- 
ing over  the  main  line  of  the  Rochester  Division, 
a  distance  of  about  94  miles.  The  steam  service 
between  Rochester  and  Mt.  Morris  originally 
comprised  three  round  trips  daily.  The  principal 
villages  served  are  Avon,  Geneseo  and  Mt.  Morris 
the  other  regular  way  stations  being  little  else 
than  cross-road  stops.  The  population  is  en- 
tirely agricultural,  and  the  Genesee  Valley  tra- 
versed by  this  line  is  probably  one  of  the  most 
beautiful  and  prosperous  farming  regions  of  New 
York  State.  Instead  of  three  round  trips  per 
day,  the  electric  service  has  introduced  six  com- 
plete round  trips  between  Rochester  and  Mt. 
Morris,  and  three  more  between  Avon  and  Mt. 
Morris. 
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towers,  so  reinforced  by  guys  that  it  is  impos- 
sible for  a  failure  of  the  line  to  result  in  drop- 
ping  the   conductors  across   railroad  tracks. 

Sub-Station  Building. — The  sub-station  build- 
ing is  located  in  the  Y  formed  by  the  railroad 
tracks  at  Avon,'  and  together  with  the  car  shed, 
is  adjacent  to  the  roundhouse  and  division  repair 
shop.  The  walls  of  the  building  are  of  brick, 
resting  upon  solid  concrete  foundations,  the  roof 
and  floors  being  of  reinforced  concrete.  The 
floors  are  supported  upon  steel  beams,  but  the 
roof  beams  are  of  reinforced  concrete,  like  the 
slabs    which   they   support. 

In  the  basement  of  the  building  are  located  one 
of  the  transformer  oil  tanks  and  the  oil  pump. 
The  main  floor  is  divided  into  three  rooms,  the 
main  transformer  room  being  43  x  17  ft.,  and 
extending  the  full  height  of  the  structure  to  allow 
room  for  the  high-tension  bus-bars,  which  are 
carried  over  the  transformers.  The  remaining 
space  on  the  main  floor  is  divided  into  a  high- 
tension  room  (through  which  the  60,000-volt  wires 
enter,    and    which    is    the   location   of   the   high- 
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ing  power  from  a  60,000-volt  transmission  line. 
.Ml  of  the  construction  described  below,  except 
that  of  the  60,000-volt  power  transmission  line 
and  the  car  bodies  and  trucks,  was  designed, 
executed  and  placed  in  operative  condition  by 
Westinghouse,    Church,    Kerr    &    Co.,    engineers. 

The  section  of  track  equipped  is  34  miles  long, 
extending  from  Rochester,  over  the  main  line  of 
the  Rochester  Division,  to  Avon,  a  distance  of 
about  19  miles,  thence  15  miles  over  the  Mt. 
Morris  Branch.  The  railroad  is  entirely  single- 
track,  with  sidings  at  way  stations,  averaging  3 
ro  4  miles  apart.  The  grades  are  light,  and  the 
curvature  for  the  most  part  quite  easy,  the  line 
being   relatively   quite   straight. 

The  track  was  originally  laid  with  68-lb.  rails, 
kut  was  relaid  with  80-lb.  rail,  taken  from  another 
division  just  prior  to  electrification.  The  road- 
bed is  ballasted  with  gravel,  and  the  joints  arc 
of  the  Weber  type.  A  single  No.  00  protected 
rail  bond  is  applied  to  each  rail  joint  under  the 
plate,  one  of  the  advantages  of  the  high-tension 
single-phase  system  being  that  the  relatively  small 
current  combined  with  the  high  impedance  of  the 
main  circuit  renders  it  unnecessary  to  resort  to 
heavy  bonding. 

The  line  crosses  a  number  of  bridges,  the 
longest  one,  that  over  the  Genesee  River,  about 
l}4  miles  south  of  Rochester,  being  780  ft.  long 
and  comprising  seven  spans.  There  are  also 
throngli    truss   bridges   at   Rush,   and   at   Caiiase- 


Powcr  Suj'ply. — The  power  is  generated  at 
Niagara  Falls,  in  the  plant  of  the  Ontario  Power 
Co.,  and  is  transmitted  at  60,000  volts,  three- 
phase,  over  the  lines  of  the  Niagara,  Lockport  & 
Ontario  Power  Co.  The  Iroquois  Construction 
Co.  built  a  branch  line  from  Mortimer,  a  little 
over  4  miles  south  of  Rochester,  to  Avon,  locat- 
ing it  upon  the  Erie  R.  R.  right  of  way  for  nearly 
the  whole  distance.  The  pole  construction  used 
upon  this  branch  transmission  line  is  of  the  A- 
frame  type,  using  two  40- ft.  cypress  poles,  set 
abreast  of  each  other,  and  inclined  so  that  their 
tops  are  framed  together,  the  butts  being  joined 
by  horizontal  plank  braces  underground.  The 
cross-arms  consist  of  two  3j4  x  6-in.  timbers,  8 
ft.  long.  The  insular  pins  are  of  cast  steel,  one 
being  placed  at  the  apex  of  the  A-frame,  and  the 
other  two  bolted  near  the  extremities  of  the 
cross-arms,  so  that  there  is  an  equilateral  spacing 
of  7  ft.  between  each  of  the  three  wires.  The 
insulator  pins  are  grounded  by  copper  wire.  The 
neutral  of  the  transmission  system  is  grounded 
at  the  power  station  through  a  resistance.  Light- 
ning protection  of  the  horn  arrester  type  has 
been  installed  at  every  fifth  pole.  The  conductors 
are  of  No.  4,  hard-drawn,  stranded  copper  cable. 
The  standard  length  of  span  between  poles  is  220 
ft.,  which  is  shortened  at  curves  where  necessary. 
When  crossing  over  the  tracks  of  the  Erie,  or 
other  railroads,  recourse  is  had  to  a  special  con- 
struction of  Nq.  o  copper  cables  carried  on  steel 


tension  circuit  breakers,  16  ft.  8  in.  by  19  ft.  8 
in.)  and  the  operating  room,  which  is  19  ft.  8 
in.  by  24  ft.,  where  are  located  all  the  il,ooo-volt 
switching  apparatus  and  the  measuring  instru-  ^ 
ments.  Directly  over  the  operating  room  is  a 
mezzanine  floor,  reached  by  an  iron  staircase, 
in  which  are  located  the  ii,ooo-volt  lightning 
arresters,  the  60,000-volt  choke  coils,  and  the  60,- 
ooo-volt  series  coils.  The  high-tension  connec- 
tions enter  through  the  high-tension  room,  which 
runs  from  floor  to  floor,'  and  pass  through  the 
choke  coils  and  series  coil,  on  the  mezzanine 
floor,  and  then  turn  through  a  wide  opening  in 
the  wall  to  the  60,000-volt  bus-bars,  which  are 
located  in  the  upper  portion  of  the  transformer 
room. 

There  is  space  in  the  transformer  room  for 
another  transformer  of  the  same  size  and  there 
is  also  space  in  the  high-tension  room  for '  an 
oil-insulated  circuit  breaker  should  it  ever  be 
decided  necessary.  The  interior  is  painted  with 
cold-water  paint  of  the  same  light  green  shade 
that  is  commonly  used  by  the  Erie  R.  R.  for  in- 
terior finish. 

The  interior  lighting  equipment  consists  of  47 
i6-c.-p.  incandescent  lamps.  Heat  is  supplied 
by  a  simple  system  of  Colonial  wall-type  steam 
radiators,  supplied  by  steam  from  the  locomo- 
tive roundhouse. 

Sub-Station  Equipment. — The  transmission  line 
terminates  at  the  lightning  arrester  yard   in  the 
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of  the  sub-station.  The  arrangement  of  the 
60,000-voIt  lightning  arresters  consists  of  three 
horn  gaps,  arranged  one  behind  the  other,  on 
each  of  the  three  conductors,  the  first  gap  being 
4>i  in.  across,  the  second  5,  and  the  third  6  in. 
.A  concrete  column  is  in  series  with  the  first  gap, 
an  electrohlic  arrester  in  series  with  the  second 
and  a  5-ft.  fuse  of  Xo.  18  copper  wire  in  series 
with  the  third,  that  is  to  say,  between  one  horn 
and  the  ground.  Both  horns  of  each  gap  are 
of  yi-in.  round  iron.  Bejween  the  line  and  the 
first  arrester  there  is  a  hook-tj-pe  knife  switch, 
and  between  the  last  arrester  and  the  lead  into 
the  sub-station,  there  is  a  Xo.  18  copper  wire 
fuse,  in  each  conductor,  placed  horizontally  upon 
a  structure  especially  devised  for  it  on  top  of 
a  pole.  These  fuses  are  enclosed  in  wooden  tubes 
about  5  ft.  long,  wrapped  with  torpedo  twine. 
The  entire  arrangement  of  lightning  arrester 
gaps,  fuses  and  switches  is  mounted  upon  eigh- 
teen chestnut  poles;  and  a  suitable  elevated  plat- 
form, railed  off  and  fitted  with  a  gate  to  keep 
out  trespassers,  affords  means  of  access  to  the 
apparatus  when  attention  is  required. 

The  three  high-tension  conductors  enter  the 
sub-station  through  glass  disks  held  in  36-in. 
tile,  set  in  the  upper  portion  of  the  rear  wall  of 
the  sub-station. 

Within  the  sub-station,  the  wires  first  pass 
through  three  6o,ooo-volt  stick-type  circuit  break- 
ers, mounted  directly  inside  of  the  rear  wall. 
Thence,  over  bare  copper  conductors  to  the  three 
oil-insulated  choke  coils,  situated  on  the  mezza- 
nine floor,  thence  to  three  oil-insulated  series 
transformers,  also  on  the  mezzanine  floor,  from 
which  connections  are  taken  to  the  power-meas- 
uring instruments  in  the  operating  room.  The 
main  connections  finally  terminate  upon  a  set 
of  copper  bus-bars  in  the  transformer  room,  which 
are  run  upon  porcelain  insulators  mounted  on 
w^ooden  cross-arms  and  placed  at  a  convenient 
height  directly  over  the  line  of  transformers. 

The  60,000-volt  three-phase  current  is  rendered 
available  for  single-phase  distribution  by  means 
of  three  transformers  of  the  Westinghouse  oil- 
insulated  water-cooled  type,  each  of  750  kw.  ca- 
pacity. For  the  present  installation,  two  trans- 
formers only  are  used  at  one  time,  the  third 
being  a  spare.  The  high-tension  connections  are 
such  that  in  case  of  one  transformer  failing  while 
in  service,  its  connections  can  quickly  be  taken 
off  the  bus-bars,  and  put  on  the  spare  transfor- 
mers. The  transformer  windings  are  fitted  with 
taps  enabling  the  three-phase  to  two-phase  "Scott 
k  connection"  to  be  used.  The  low-tension  wind- 
ings can  be  so  connected  that  either  11,000  or 
22,000  volts  can  be  obtained,  so  that  in  case  it 
should  ever  be  desired  to  transmit  railway  cur- 
rent for  an  extension  of  40  or  50  miles  to  an- 
other sub-station  it  could  readily  be  done  without 
adding  transformers  to  this  equipment.  The 
low-tension  windings  also  have  six  taps,  enabling 
relatively  small  variations  to  be  made  in  the 
secondary  voltage,  if  they  should  be  necessary  to 
suit  operating  conditions  in  the  trolley  line. 

One  end  of  each  low-tension  winding  is  di- 
rectly grounded  to  the  boiler  iron  case,  which  in 
turn  is,  by  means  of  a  No.  0000  stranded  copper 
cable,  directly  connected  to  the  track  return 
circuit 

The  transformer  cases  are  made  of  boiler  iron, 
and  set  on  a  square  cast-iron  base,  which  is  in 
turn  mounted  on  three  pairs  of  wheels  running 
upon  an  iron  sub-base  set  in  the  concrete  floor 
of  the  room.  A  track  runs  lengthwise  of  the 
room  directly  in  front  of  the  transformers,  a 
transfer  truck  running  upon  it,  upon  the  top  of 
which  there  is  another  set  of  little  wheels  or  roll- 
ers, which  line  up  with  those  upon  which  the 
transformer  cases  are  set.  When  it  is  desired  to 
remove  the  windings  from  the  transformer  case, 
it  is  only  necessary  to  disconnect  the  electrical. 


water  and  oil  connections,  roll  the  transformer 
off  its  sub-base  and  onto  the  tnick,  which  is  then 
pushed  to  the  rear  of  the  transformer  room, 
where  it  comes  directly  under  a  lo-ton  hand  hoist, 
which  is  able  to  lift  any  part  of  the  transformer 
that   repairs   make   it   necessary   to  handle. 

Two  cylindrical  boiler-iron  oil  tanks  are  pro- 
vided, each  of  slightly  greater  capacity  than  a 
single  transformer.  One  is  located  in  the  base- 
ment directly  under  the  transformer  room, "  so 
that  the  oil  from  the  transformer  can  readily  be 
drained  into  it.  The  other  is  suspended  from  the 
concrete  roof  beams  at  the  top  of  the  trans- 
former room,  close  to  the  side  wall  of  the  build- 
ing, this  being  intended  to  act  as  a  reservoir  for 
distributing  oil  back  into  the  transformer.  The 
oil  is  pumped  from  the  lower  to  the  upper  tank 
by  means  of  a  steam  pump  supplied  from  the 
boiler  room  in  the  adjacent  division  roundhouse, 


being  to  the  south  of  Avon.  The  connections 
were  therefore  laid  out  to  operate  such  sections 
upon  separate  phases  of  the  two-phase  secondary 
system.  Either  the  T  or  V  connection  can  be 
used,  the  latter  method  being  employed  at  present. 
Each  one  of  the  active  transformers  therefore 
feeds  a  separate  section. 

.-\s  mentioned  above,  one  terminal  of  each 
single-phase,  11,000-volt  transformer  is  grounded. 
The  middle  transformer  of  the  three  is  ordinarily 
used  as  a  spare,  and  the  other  low-tension  lead 
from  this  transformer  runs  to  the  center  of  a 
double-throw  switch,  whose  outside  poles  con- 
nect separately  to  two  low-tension  bus-bars.  The 
ungrounded  low-tension  terminals  of  the  other 
two  transformers  connect  through  single-pole 
switches,  one  to  each  of  these  bus-bars. 

The  low-tension  bus-bars  run  along  the  wall 
of  the  operating  room,  and  directly  beneath  them 
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where  steam  is  always  available.  From  the 
upper  tank  oil  is  fed  by  gravity  into  either  trans- 
former. It  is  thus  a  simple  matter  to  draw  the 
oil  from  any  transformer  if  its  insulating  quali- 
ties are  found  to  have  depreciated,  and  the  re- 
hydrating,  filtering  or  purifying  apparatus  can 
readily  be  employed  with  the  aid  of  the  pump, 
and  the  supply  returned  again  to  storage.  The 
oil  piping  is  of  iron  throughout. 

The  water  circulation  is  by  gravity,  the  supply 
coming  from  the  railroad  company's  water  lank 
system,  at  the  adjacent  roundhouse,  being  pumped 
originally  from  the  Genesee  River  about  a  mile 
distant.  An  artesian  well  had  been  opened  on 
the  premises,  but  the  water  was  so  strongly  im- 
pregnated with  sulphur  and  other  impurities  that 
it  was  thought  best  not  to  introduce  it  into  the 
cop})er  piping  in  the  transformers,  although  the 
cost  of  such  a  supply  would  have  been  practically 
nothing. 

There  are  three  separate  water-cooled  coils 
in  each  transformer  case,  each  controlled  by  its 
own  valve,  so  that  the  amount  of  water  may  be 
controlled  as  found  necessary  under  various  con- 
ditions of  load. 

The  necessary  transformation  from  three-phase 
to  two-phase  fits  in  very  well  with  the  natural 
subdivision  of  the  electrified  line  into  two  sec- 
tions, one  of  which  is  about  ig  miles  in  length, 
north  of  Avon,  the  other  about  15  miles  in  length. 


are  three  type-E  Westinghouse  automatic  oil  cir- 
cuit-breakers, one  on  each  of  the  two  trolley 
feeders,  the  third  breaker  which  is  situated  be- 
tween the  other  two,  being  a  spare.  One  pole  of 
each  of  the  three  oil  breakers  is  connected  to 
the  center  pole  of  a  double-throw  hoop-type  knife- 
switch,  by  means  of  which  it  is  thrown  upon 
either  bus-bar.  The  other  pole  of  the  oil  breaker 
runs  directly  to  the  feeder.  The  outgoing  lead 
from  the  middle  or  spare  circuit-breaker  runs 
to  the  center  pole  of  the  double-throw  hook-type 
switch,  so  that  it  can  instantly  be  thrown  upon 
either  one  of  the  feeders,  should  the  breaker 
usually  confronting  that  feeder  be  temporarily 
disabled.  This  system  of  connections  is  simple, 
compact  and  flexible,  and  has  admirably  fulfilled 
the  conditions   for  which  it  is  intended. 

The  outgoing  ii,ooo-volt  feeders  run  up  to 
the  mezzanine  floor  directly  over  the  operating 
room,  where  they  emerge  from  the  building 
through  perforated  glass  disks,  set  in  18-inch 
round  tiles.  Before  emerging  there  are  tapped 
to  them  two  Westinghouse  low-equivalent  light- 
ning arresters,  set  in  brick  compartments  and  re- 
inforced by  two  electrolytic  lightning  arresters 
of  the  11,000-volt  type.  A  set  of  call  bells  is 
provided  so  that  when  the  automatic  breakers 
open,  a  bell  is  rung  in  the  adjoining  car-inspec- 
tion shed.  Also,  if  the  temperature  of  any  trans- 
former runs  above  normal,  a  bell  circuit  connected 
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to  a  thermometer  in  the  top  of  the  transformer 
tank  is  similarly  made  to  operate.  The  station 
itself  does  not  require  the  continuous  presence 
of  an  attendant,  which  is  needed  in  the  case  of 
a  rotary  converter  sub-station.  The  working 
force  is  so  organized  that  the  car-repair  men  are 
always  available  for  manipulating  the  sub-station 
circuit-breakers,  and  the  cost  of  attendance  is 
thereby  reduced  to  a  minimum. 

Catenary  Trolley  Construction. — The  overhead 
trolley  construction  is  in  many  respects  unique. 
It  was  the  first  of  all  catenary  installations  to 
operate  regularly  at  ii,ooo  volts.  There  were 
very  few  precedents  to  follow;  many  of  the 
details  of  the  overhead  work  are  entirely  original, 
and  nearly  all  of  them  were  especially  designed 


to  a  pole  clamp  devised  for  this  work,  which 
grips  the  top  of  the  pole  instead  of  requiring 
the  bolt  or  truss  rod  to  pass  through  it.  In  this 
way  the  timber  of  the  pole  is  kept  intact,  and 
does  not  have  a  hole  bored  through  it  which 
will  admit  moisture  and  induce  rot.  The  two 
truss  rods  are  threaded  at  both  ends,  and  at  the 
upper  end  each  one  passes  through  a  small  iron 
casting  which  is  in  turn  carried  upon  a  bolt  pro- 
jecting out  from  the  cast-iron  portion  of  the 
pole  clamp,  like  a  trunion.  The  whole  construc- 
tion is  extremely  rigid,  and  is  stronger  and 
more  conductive  to  a  long  life  for  the  pole  than 
any  bracket  hitherto  used.  Where  'necessary,  at 
switches,  extra  long  brackets  are  employed,  being 
lengthened   by   splicing  and   an   extra   truss   rod 
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for  this   installation  by  the  engineers   who   exe- 
cuted the  work. 

The  poles  are  of  chestnut,  averaging  25  in. 
in  circumference  at  the  top,  and  about  42  in.  at 
the  butt.  Most  of  them  are  about  35  ft.  long, 
but  40-ft.  poles  were  used  where  the  embank- 
ments were  narrow  and  steep,  and  in  span  con-  . 
struction.  Nearly  all  the  construction  is-  of  the 
bracket  type,  except  at  the  railroad  yards  at 
Rochester,  Avon  and  Mt.  Morris,  and  for 
some  distance  at  Mortimer,  where  there  is  a 
siding  on  each  side  of  the  main  track,  which 
prevented  the  use  of  bracket  construction  there. 

The  poles  are  given  about  12  in.  rake.  They 
are  tamped  with  cobblestones,  of  which  plenty 
were  available  from  the  coarse  gravel  with  which 
the  road  is  ballasted.  The  ground  proved  very 
deceptive  as  regards  the  nature  of  the  digging, 
much  water-bearing  gravel  and  quicksand  being 
encountered,  and  oil-barrels  had  to  be  resorted 
to  in  many  instances,  to  prevent  caving  in  of  the 
holes  during  pole  setting. 

The  brackets  are  of  an  entirely  original  design, 
each  consisting  of  a  3  x  2j/$-in.  tee,  10  ft.  long, 
the  heel  of  which  is  fastened  to  the  pole  by  a  pair 
of  bent  straps,  the  outer  end  being  supported 
from  the  pole-top  by  two  H-'m.  steel  truss  rods, 
instead  of  the  single  rod  commonly  used  for 
bracket  work.  The  two  rods  are  attached  about 
27  in.  back  from  the  outer  end,  and  run  one 
to  e^ch  side  of  the  pole,  and  are  fastened  there 


being  attached  by  means  of  a  clamp  to  the  outer 
end  of  such  a  bracket  and  run  to  the  extreme  top 
of  the  pole. 

The  insulator  pins  are  of  malleable  iron,  of 
a  type  specially  devised  for  this  work.  The  lower 
portion  of  the  pin  was  divided  and  fitted  closely 
over  the  flanges  of  the  tee  bracket,  being  provided 
with  a  single  ^-in.  bolt  by  means  of  which  the 
lower  split  portion  of  the  pin  is  clamped  securely 
against  the  bracket.  The  brackets  and  pins  were 
furnished  to  the  engineers'  designs  by  the  Elec- 
tric Service  Supplies  Co. 

The  insulator  is  of  R.  Thomas  &  Sons  manu- 
facture, 6%  in.  in  diameter  and  6  in.  high,  made 
in  two  parts,  but  of  the  three-petticoat  type,  and 
known  as  No.  3029.  It  was  designed  by  the  en- 
gineers especially  for  this  installation.  As  most 
of  the  overhead  work  was  done  during  the  win- 
ter months,  and  had  to  be  rushed,  a  quick-setting 
cement  of  litharge  and  glycerine  was  used  in 
place  of  Portland  cement,  which  not  only  per- 
mitted rapid  work  in  construction,  but  obviated 
troubles  due  to  the  freezing  of  hydraulic  cement 
while  setting. 

The  insulator  pins  are  ordinarily  about  12  in. 
from  the  end  of  the  bracket,  but  there  is  27^ 
in.  space  between  the  end  of  the  bracket  and  the 
point  where  the  truss  rods  support  it,  which 
permits  sufficient  variation  in  location  of  insula- 
tor to  meet  most  of  the  requirements  in  shifting 
the  alignment  of  the  trolley  wire  on  curves. 


The  messenger  wire  is  of  "extra  high  strength" 
steel,  furnished  by  the  American  Steel  &  Wire 
Co.  It  is  of  seven  strands  and  is  7/16  in.  in 
diameter.  Joints  are  made  by  using  the  so-called 
"open"  and  "closed"  cable  sockets,  the  sockets 
being  sweated  on  to  the  abutting  ends  of  the 
cables  and  joined  by  a  pin  connection  through 
the  eyes  of  the  sockets.  The  trolley  wire  is 
No.  000  B  &  S  grooved  copper,  the  lengths  being 
spliced  with  the  usual  type  of  soldered  splicing 
sleeve. 

The  spans  on  the  straight  line  track  are  120 
ft.  in  length,  and  as  much  shorter  than  this  on 
curves  as  required  by  the  radius  of  the  curva- 
ture The  maximum  deflection  from  the  center 
line  of  the  track,  on  curves,  is  7  in.  each  way. 
The  catenary  hangers  were  of  the  Electric  Rail- 
way Equipment  Co.'s  drop-forged  type,  being 
modified  by  the  engineers  to  suit  the  require- 
ments. The  messenger  clip  and  the  trolley  clip 
are  of  the  same  type  but  grooved  differently 
to  accommodate  their  respective  wires.  They 
are  joined  by  a  5^-in.  iron  hanger- rod,  with 
right-hand  threads  on  each  end,  the  longer  rods 
being  flattened  in  the  middle  to  admit  of  bend- 
ing them  slightly,  so  as  to  conform  to  the  di- 
vergence of  the  messenger  and  trolley  wire  near 
the  ends  of  the  spans.  Both  trolley  and  mes- 
senger ears  are  secured  in  position  by  jam 
nuts.  This  type  of  suspension  was  developed 
especially  for  this  installation,  and  is  so  con- 
structed that  there  is  no  possibility  of  parts  com- 
ing loose  and  falling  apart  on  account  of  vibra- 
tion. It  is  also  very  quickly  and  easily  adjust- 
able on  trolley  wires.  The  hangers  are  spaced 
every  10  ft.  1 

The  steady  strain  rods  are  of  treated  wood 
of  the  Westinghouse  Electric  &  Mfg.  Co.'s  make, 
and  they  are  mounted  at  one  side  of  the  bracket 
instead  of  directly  underneath,  in  order  to  give 
sufficient  clearance  for  the  pantagraph  trolley  on 
curves,  where  the  super-elevation  results  in  the 
tilting  of  the  shoe  from  the  horizontal..  Each 
steady  strain  rod  is  hinged  to  a  spool  type 
Thomas  porcelain  strain  insulator,  which  is 
clamped  to  one  side  of  the  bracket  in  such  a 
manner  that  the  hinged  end  of  the  rod  is  almost 
at  the  elevation  of  the  top  of  the  tee  bracket. 
The  method  of  attaching  the  steady  strain  in- 
sulators to  the  bracket  is  such  that  they  can 
readily  be  shifted  along  the  bracket  to  follow 
up  any  change  in  alignment  of  the  trolley  wire 
that  may  be  required  by  curvature  or  for  any 
other  reason.  The  clamps  holding  the  steady 
strain  insulators  are  of  3  x  5^  in.  bent  iron.  The 
spool  type  insulators  are  cemented  on  to  pieces 
of  ^-'m.  pipe,  through  which  passes  the  5^-in. 
eye-bolt  by  means  of  which  they  are  attached  to 
the  bent  irons.  Steady  strains  are  used  only  on 
curves  and  turnouts  and  were  not  found  neces- 
sary on  tangent  track. 

The  tie  wires  are  of  No.  9  Extra  BB,  galvan- 
ized telegraph  wire,  because  it  was  thought  best 
not  to  make  too  rigid  an  attachment  between  the 
messenger  wire  and  the  insulator;  so  that  if  a 
bracket  became  detached  from  the  pole  for  any 
reason,  its  weight  and  the  shock  of  detachment 
would  tear  the  wire  clear  from  the  messenger 
and  allow  the  bracket  to  fall  entirely  away  from 
the  wire  and  reduce  the  chance  of  steam  rail- 
road trains  colliding  with  it.  An  accident  to  the 
electrical  equipment  of  a  railway  operating  both 
steam  and  electric  trains  may  shut  down  the 
electric  service,  but  will  not  automatically  place 
any  check  upon  the  steam  service,  so  that  acci- 
dents to  steam  trains  must  be  guarded  against, 
as  a  steam  train  might  easily  be  wrecked  by  an 
obstruction  which  would  automatically  prevent 
power  from  being  supplied  to  an  electric  traia 
This  was  one  of  the  reasons  for  installing  the 
system  of  "ground  rods"  from  the  brackets  to 
the  rails,  which  is  carried  out  very  consistently 
throughout    the    installation.      Every    bracket    is 
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grounded  to  the  rail,  so  that  an  insulator  failure 
will  instantly  throw  off  the  power,  as  it  will  cause 
a  complete  metallic  short-circuit.  There  is  thus 
no  danger  of  setting  the  wooden  poles  on  fire. 
which  would  be  .possible  if  this  precaution  were 
not  taken.  The  burning  of  a  wooden  pole  would 
not  of  itself  necessarily  cripple  the  electric  ser 
vice,  but  it  would  be  quite  likely  to  cause  an 
obstruction  dangerous  to  the  passage  of  steam 
trains  which  are,  of  course,  independent  of  any 
disturbances  on  the  electric  motive-power  sys- 
tem. Up  to  the  present  time,  however,  there 
have  been  no  cases  where  the  overhead  construc- 
tion has  caused  any  obstruction  to  the  passage 
of  the  steam  traffic. 

The  ground  rods  consist  of  ^  x  l^  in.  flat 
steel,  their  upper  and  lower  ends  being  bolted 
to  track  rail  and  bracket  respectively. 

The  span  construction  is  as  nearly  as  possible 
similar  to  the  bracket  construction  and  uses  tne 
same  type  of  pin  and  insulator.  A  piece  of 
3  X  2j4-in.  tee  about  30  in.  long  is  suspended  from 
the  span  wire  by  hangers  of  galvanized  strand 
cable,  adjustable  in  length,  and  fastened  to  the 
span  wire  cable  by  specially  designed  clips,  the 
construction  forming  a  sort  of  stirrup  upon  which 
the  pin  and  insulator  are  carried.  The  messen- 
ger wire  rests  upon  the  insulator  just  as  in  the 
case  of  regular  bracket  construction.  This  form 
is  used,  not  only  for  spans  where  there  is  but 
one  track,  but  also  in  the  yards  at  Avon,  and 
Rochester,  where  three  or  four  parallel  tracks 
are  electrified.  Span  construction,  in  general,  was 
only  used  where  conditions  absolutely  required  it. 

The  Rochester  yard  was  a  difficult  piece  of 
construction  on  account  of  the  distance  between 
supports  (which  reaches  a  maximum  of  94  ft 
where  spanning  seven  tracks,  four  of  which  are 
electrified),  and  also  on  account  of  the  uncer- 
tain nature  of  the  soil  which,  on  the  river  bank, 
is  filled  in  with  gravel  and  cinders.  For  these 
long  spans,  where  it  was  impossible  to  use  guys 
of  the  usual  type  (the  river  bank  being  on  one 
side  and  the  main  highway  which  gives  teams 
access  for  loading  and  unloading  freight  cars  on 
the  other  side),  it  became  necessary  to  use  self- 
supporting  span  construction,  and  this  was  done 
by  using  the  "Tripartite"  type  of  steel  pole,  set 
in  concrete.  This  type  of  pole  being  constructed 
of  re-rolled  Bessemer  steel  rails  is  less  subject 
to  rust  and  consequently  more  durable  than  any 
other  available  type  of  metal  pole,  and  all  of  its 
surfaces  are  always  open  and  easy  of  inspection. 
On  account  of  the  great  tensile  strength  of  the 
material,  there  is  considerable  saving  in  weight, 
and  the  fact  that  it  was  a  standardized  product 
enabled  quicker  delivery  to  be  made  than  though 
special  riveted  poles  of  structural  steel  shapes 
had  been  specially  designed  for  these  locations. 
The  span  wires  consist  of  the  regular  messenger 
cable  fitted  with  cable  sockets  sweated  on  at  each 
end,  the  same  being  fastened  to  turnbuckles  and 
pole  collars  at  the  tops  of  the  poles.  There  are 
two  span  cables  at  each  pair  of  poles,  the  upper 
one  being  used  to  carry  the  weight,  the  lower 
one  acting  to  steady  the  arrangement  and  also 
to  act  as  a  relay  in  case  of  an  accident  to  the 
upper  span.  Similar  construction  was  also  used 
at  Avon,  where  guying  of  side  poles  was  not 
always  possible. 

A  very  simple  type  of  pull-ofT  was  devised  for 
curves  in  span  construction,  and  it  so  happened 
that  both  the  Rochester  and  Mt.  Morris  yards 
have  considerable  curvature.  The  puIl-oflF  con- 
sists simply  of  a  spool-type  insulator,  with  a 
piece  of  pipe  cemented  through  the  center,  this 
pipe  being  slipped  over  the  hanger  spacing-rod 
joining  the  messenger  and  trolley  clips,  thus 
giving  an  insulating  connection  through  which  an 
ordinary  pull-oflf  cable  can  be  attached  to  both 
messenger  and  trolley  wires  wherever  required. 
The  division  of  the  horizontal  pull  between  the 
messenger  and  trolley  wire  is  easily  adjusted  to 


suit  the  conditions,  by  shifting  the  spool-type  ai- 
sulator  up  and  down  the  spacing  rod,  by  insert- 
ing longer  or  shorter  nipples  of  pipe  underneath 
it.  In  general,  when  near  a  span  wire,  the  mes- 
senger cable  is  supported  rigidly  on  its  insulator 
and  the  trolley  wire  needs  all  the  side  pull;  but 
in  the  middle  of  a  span,  the  pull  must  be  equally 
divided  between  messenger  and  trolley  wire. 

The  presence  of  several  through-truss  bridges 
over  streams,  and  two  low  bridges  over  the  Erie 
right  of  way,  necessitated  the  employment  of 
special  construction  at  these  points,  particularly 
at  the  bridge  at  Clarissa  St.,  on  the  outskirts  of 
Rochester.  The  original  clearances  here  were  so 
low  that  the  road-bed  had  to  be  excavated  and 
the  track  lowered  about  2  ft.,  the  minimum  clear- 
ance between  the  rails  and  the  trolley  wire  be- 
ing finally  18  ft.  The  messenger  is  fastened  to 
a  horizontal  spool-type  insulator  mounted  at  the 
center  of  a  substantial  piece  of  turned  oak,  which 
is  long  enough  to  carry  two  more  similar  insu- 
lators, one  on  either  side  of  the  center  one. 

The  steel  hangers  reaching  down  from  the 
overhead  bridge  structure  carry  the  two  side  in- 
sulators, so  there  are  always  two  Insulators  in 
series  between  the  11, 000- volt  messenger  cable 
and  the  steel  work  of  the  bridge.  These  insulated 
supports  are  suspended  at  short  intervals  from 
the  under  side  of  the  steel-work  of  the  bridge 
and  are  further  supplemented  by  the  use  of  steady 
strains  which  prevent  any  side  displacement  of 
the  trolley  wire.  The  shortest  sizes  of  hanger 
spacing  rods  are  used  in  such  places.  Where 
the  bridge  truesses  are  high  enough  to  permit 
it,  an  iron  stirrup  is  employed  like  that  used  in 
span  work,  which  carries  the  standard  form  of 
straight  line  insulator,  and  the  regular  ty^e  of 
catenary  suspension  is  employed. 

At  either  side  of  these  overhead  obstructions 
it  was  necessary  to  provide  warnings  for  brake- 
men  upon  the  tops  of  freight  cars,  as  substitutes 
for  the  warnings  of  hanging  pieces  of  rope  pre- 
viously used.  They  consist  of  the  well-known 
type  of  horizontal,  suspended,  swinging  wooden 
rod,  mounted  with  its  axis  at  an  angle,  so  that 
it  swings  up  as  it  is  pushed  to  one  side.  The 
pantagraph  trolley  is  fitted  with  a  set  of  springs 
on  each  side,  one  of  which  strikes  this  warning 
sign  a  blow  as  it  passes  under  and  instantly 
throws  it  one  side.  The  blow  is  struck  upon 
a  heavy  leather  strap  held  taut  by  a  coil  spring 
of  steel  wire  in  tension,  the  whole' contrivencc 
being  fastened  to  the  lower  half  of  the  panta 
graph  trolley  mechanism  so  that  it  is  at  the  right 
height  for  striking  the  warning. sign.  The  swing- 
ing rod  is  mounted  upon  the  pole  by  means  of 
insulators,  effectually  preventing  any  leakage  to 
the  ground,  even  though  a  car  might  stand  still 
directly  under  the  sign  and  make  contact  with  it 
for  an  indefinite  length  of  time. 

Nearly  all  the  telephone  and  telegraph  wires 
which  cross  over  the  ii,ooo-volt  trolley  wire  have 
been  put  underground,  particularly  in  the  case  of 
the  leads  composed  of  only  a  few  wires,  but 
where  the  line  is  crossed  by  heavy  telephone  trunk 
lines,  they  have  been  protected  by  the  basket  type 
of  construction,  so  designed  as  to  effectually  pre- 
vent a  broken  telephone  wire  from  falling  across 
the  messenger  or  trolley  wire.  This  consists  pri- 
marily of  four  galvanized  steel  cables  stretched 
between  opposite  ends  of  two  cross  arms,  one 
placed  above  and  the  other  below  the  wires  of 
the  intersecting  telephone  line,  and  the  four  cables 
are  joined  by  a  basket-work  of  light  strap-iron 
ribs  placed  at  intervals  of  3  to  4  feet  across  the 
whole  span,  forming  the  sides  and  the  bottom  of 
the  cradle  and  effectually  preventing  a  broken 
telephone  wire  from  dropping  any  further.  This 
construction  was  also  followed  in  the  case  of  an 
electric  wire  at  Avon. 

The  telegraph  department  of  the  railroad  com- 
pany, in  connection  with  the  signal  department, 
constructed  a  private  telephone  line  of  two  cop- 


per wires  between  Rochester  and  Avon,  with  in- 
struments at  all  signal  towers  and  stations  in  the 
dispatcher's  office,  and  at  the  sub-stations,  and 
car  shed,  and  master  mechanic's  office.  This  tele- 
phone system  is  run  upon  the  trolley  bracket 
poles,  transposed  every  third  pole,  and  has 
worked  satisfactorily. 

Lightning  protection  for  high  tension  single- 
phase  railway  lines  not  having  as  yet  been  stand- 
ardized, only  a  part  of  the  line  was  equipped  with 
line  lightning  arresters,  which  are  of  a  swinging 
fuse  gap  type  made  by  the  Westinghouse  Electric 
&  Manufafturing  Co.  This  type  consists  of  a 
gap  one  side  of  which  is  connected  directly  to 
the  trolley  through  a  No.  4  copper  wire,  and  .he 
other  side  directly  connected  to  the  ground  rod 
through  a  fuse  enclosed  in  a  tube  which,  while 
the  fuse  is  intact,  is  maintained  in  an  inclined 
position  like  a  pendulum  held  back  from  its  posi- 
tion of  rest;  but  when  the  fuse  is  blown,  a  latch 
is  released  which  allows  the  fuse  tube  to  swing 
to  a  vertical  position  which  shows  conspicuously 
from  the  ground,  and  signifies  to  the  patrolman 
that  the  fuse  should  be  replaced.  The  fuse  tube 
can  tlien  be  lifted  off  the  suspending  lugs  by  a 
pair  of  insulating  tongs  made  for  the  piSrpose, 
and  Ihe  fuse  renewed  and  replaced  to^'a  few 
moments.  .^  ' 

On  the  other  half  of  the  line,  lightning 
arresters  were  not  installed.  During  "the  sum- 
mer, two  of  the  poles  were  struck  by  lightning, 
but  the  metal-work  of  the  brackets  .-iiid  truss  rods 
being  entirely  grounded,  these  poles  were  not 
damaged- below  the  topmost  point  of  attachment 
of  the  truss  rods,  which  is  generally  not  over  18 
in.   from  the  top  of  the  pole.     In  a  ijmntJer  of 


instances  the  lightning-arrester  "  fu^s  '  have 
blown,  but  it  is  not  known  how  many  of  them 
have  blown .  simultaneously.  Although  the  ex- 
tent to  which  this  type  of  arrester  is  fully  pro- 
tective is  hardly  established  as  yet,  it  can  be 
stated  that  at  no  time  since  regular  operation 
started  has  any  injury  to  the  car  equipment  re- 
sulted from  lightning,  though  there  were  several 
severe   storms   during   June   and   July. 

The  trolley  line  is  divided  into  seven  section' 
— one  comprising  the  Rochester  terminal,  one 
the  Avon  yard,  three  sections  in  the  main  line 
between  Rochester  and  Avon,  and  two  sections 
south  of  Avon. 

The  sections  are  divided  by  trolley  section 
insulators,  made  by  the  Westinghouse  Electric 
&  Manufacturing  Co.  They  are  of  the  overlap- 
ing  type,  made  of  impregnated  wood,  and  are 
of  sufficient  length  to  insure  insulation  at  11,000 
volts.  Each  section  insulator  is  carried  upon  two 
brackets,  mounted  on  poles  spaced  10  ft.  apart. 
As  the  trolley  and  messenger  must  both  be 
completely  insulated  on  opposite  sides  of  the 
breaker,  heavy  strain  insulators  are  introduced 
upon  which  the  messenger  is  dead-ended,  the 
two  insulators  being  connected  across  the  gap 
by  a  heavy  steel  rod.  This  entire  combination 
is  supported  upon  standard  insulators  mounted 
upon  the  regular  brackets. 

One  of  the  breakers,  that  opposite  the  sub- 
station at  Avon,  is  different  from  the  above- 
mentioned  type,  in  that  it  is  not  of  the  over- 
lapping type,  it  being  necessary  to  absolutely  sepa- 
rate the  two  halves  of  the  trolley  line  in  order 
to  utilize  the  separate  phases  of  the  trolley  cur- 
rent of  each  half. 

The  only  feeders  necessary  are  those  connecting 
the  sub-station  with  the  trolley  on  opposite  sides 
of  this  section  break.  The  principal  object  of 
cutting  the  trolley  into  additional  sections  is  to 
facilitate  the  locating  of  line  trouble. 

The  conditions  of  electric  traction  upon  this 
line  are  such  that  no  feeder  is  necessary  besides 
the  trolley  wire,  and  consequently  there  is  no 
necessity  for  feeding  the  sections  separately.  A 
jumper  is  therefore  provided  at  each  section  in- 
sulator,   in    which    is    placed    a    hook-type    knife 
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switch  that  can  be  operated  in  case  it  is  desired 
to  cut  that  section  out.  Normally,  however,  the 
switches  are  closed,  and  the  effect  of  the  jumpers 
is  to  mal^e  the  trolley  wire  continuous. 

Another  detail  peculiar  to  the  catenary  type  of 
trolley  construction  is  the  "deflector,"  a  sort  of 
mechanical  fender  placed  in  the  angle  formed  by 
the  intersecting  trolley  wires  at  switches.  The 
deflector  here  used  consists  of  four  or  five  bars 
of  flat  steel,  yix^  in.,  suspended  by  riveted 
hangers  from  crossbars  spaced  5  ft.  apart,  which 
in  turn  rest  on  standard  trolley  clamps,  fastened 
to  the  trolley  wire.  The  particular  advantage 
gained  by  this  construction  is  that  no  extra 
tension  is  needed  to  keep  the  bars  from  sagging 
and  getting  crooked,  this  type  of  deflector  being 
of  minimum  weight  and  entirely  self-contained. 
They  are  placed  in  both  angles  of  each  switch. 
The  object  of  the  deflector  is  to  prevent  the  end 
of   the    pantograph    shoe,    when    traveling   under 
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There  being  an  open  space  between  the  abut- 
ting vestibules  when  two  motor  cars  are  coupled 
together,  due  to  the  rounded  and  projecting  buf-< 
fer  beams  of  the  platforms,  this  opening  being 
nearly  18  in.  in  width,  which  is  wide  enough  to 
allow  a  person  to  fall  between  the  cars,  there 
were  provided  canvas  curtains  about  5  ft.  high, 
with  snaps  attached,  which  enable  them  to  be 
quickly  stretched  across  the  space,  one  on  each 
side  of  the  vestibule  end  door,  so  as  to  insure 
the  safety  of  trainmen  and  passengers  when  walk- 
ing from  one  car  to  another  with  the  train  in 
motion. 

The  trucks  are  both  alike,  wheel  base  being 
6  ft.  8  in.  The  axles  are  6J/2  in.  diameter.  The 
trucks  are  of  the  standard  M.  C.  B.  swing  bolster 
type,  with  heavy  framing.  The  brake  shoes  are 
inside  hung. 

The  heating  equipment  consists  of  32  of  the 
Consolidated   Car   Heating  Co.'s   electric  heaters 
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either  wire,  from  becoming  hooked  over  the 
other. 

Cars. — The  cars  equipped  with  electric  appa- 
ratus are  six  in  number,  and,  together  with  their 
trucks,  were  furnished  by  the  St.  Louis  Car  Co. 
The  electrical  apparatus  was  installed  upon  the 
cars  and  trucks  by  the  engineers  at  the  railroad 
company's  car  shops  in  Buffalo,  N.  Y.  The  cars 
are  51  ft.  4  in.  over  bumpers,  43  it.  over  corner 
posts  and  29  ft.  4  in.  between  truck  centers. 
They   are   8   ft.   9   in.   wide   over   sheathing  and 

13  ft.  85^  in.  in  height  above  the  rail.  Four  of 
the  six  have  two  passenger  compartments,  the 
other  two  having  a  baggage  compartment  about 

14  ft.  long,  and  a  smoking  compartment,  with  six 
seats,  besides  the  regular  passenger  compartment. 

E^ch  car  is  fitted  with  a  so-c.  p.  headlight  at 
each  end,  on  top  of  the  hood,  and  it  is  also  fitted' 
with  a  gong,  air  whistle  and  with  the  standard 
train  air  signal  used  by  the  Erie  R.  R.  The 
toilet  is  in  the  center  of  the  car,  adjacent  to 
the  partition  between  the  compartments.  The 
"Standard"  steel  type  of  platform  buffer  is  used, 
and  the  regular  M.  C.  B.  coupling,  air  hose  con- 
nections and  safety  chains  are  provided,  so  that 
the  cars  can  couple  up  to  any  of  the  standard 
Erie  rolling  equipment. 


of  the  truss  plank  type,  and  450  watts  capacity 
each,  in  the  main  portion  of  the  car,  and  two 
"Nd.  192  M.  S."  heaters  in  each  cab. 

Electrical  Equipment. — The  electrical  equip- 
ment of  the  cars  consists  of  four  No.  132-A  West- 
inghouse  single-phase  railway  motors,  with  a 
nominal  rating  of  100  h.  p.  each,  the  gear  ratio 
being  20:63.  The  suspension  is  of  the  nose  type, 
and  solid  gears  are  pressed  upon  the  axles. 

The  control  system  is  of  the  Westinghouse 
electro-pneumatic  type  and  includes  three  distinct 
circuits,  the  high  potential,  the  low  potential  and 
the  control  circuit. 

The  high  potential  circuit  includes  the  panto- 
graph trolley,  line  switch  and  the  transformer. 
The  pantograph  trolley  mechanism  is  operated  by 
a  pair  of  springs  and  by  an  air  cylinder.  The 
trolley  is  raised  and  held  against  the  wire  by 
means  of  springs  against  its  own  weight,  and  it  is 
lowered  by  the  application  of  air  pressure  to 
pistons  working  in  cylinders  that  form  part  of 
its  base.  When  down  it  is  automatically  locked, 
and  the  latch  of  this  lock  can  only  be  withdrawn 
by  applying  air  pressure  to  another  small  piston, 
which  then  unlocks  the  pantograph,  allowing  the 
springs  to  raise  it.  This  trolley  mechanism  is  so 
connected   with   the   control   circuit   through   the 
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line  relay  that  any  interruption  in  the  supply  of 
high-tension  current  immediately  causes  the  trol- 
ley to  be  lowered  by  applying  the  air  to  the  main 
cylinders  in  the  trolley  base. 

The  line  switch  is  equivalent  to  a  main  high- 
tension  circuit  breaker.  It  is  opened  and  closed 
by  air  pressure,  admitted  by  electrically  operated 
valves.  In  case  the  supply  of  air  is  exhausted,  as 
when  the  car  has  stood  for  some  time  unused,  the 
line  switch  must  first  be  held  in  mechanically  by 
means  of  a  handle  provided  for  the  purpose,  until 
the  air  pump,  which  can  then  be  thrown  into 
operation,  has  compressed  air  to  about  50  lb. 
pressure,  which  is  enough  to  properly  actuate  the 
control  system.  To  raise  the  trolley  when  there 
is  no  air  pressure  there  is  provided  a  small  auto- 
mobile tire  pump,  placed  underneath  one  of  the 
car  seats,  which  is  connected  by  a  three-way  cock 
into  the  trolley  air  piping  system,  and  enables  the 
air-operated  trolley  latch  to  be  withdrawn  and 
power  obtained  that  will  start  the  air  compressor 
and  set  going  the  motor  generator  set,  which  is 
used  for  charging  the  storage  battery  and  supply- 
ing current  to  the  control  circuit. 

The  transformer  is  of  200  k.  w.  capacity  and 
is  of  the  oil  insulated  type.  It  has  three  high- 
potential  and  eight  low  potential  taps,  the  latter 
running  from  300  down  to  no  volts,  at  which 
latter  pressure  current  is  provided  for  heating, 
lighting  and  auxiliary  purposes. 

The  high-tension  wiring  of  the  car  is  done 
mainly  with  varnished  cambric  cable,  drawn 
through  loricated  iron  conduit.  A  small  amount 
of  high-grade  rubber  cable  is  used,  but  it  is 
thoroughly  protected  with  varnished  cambric  tape 
wherever  there  is  danger  of  a  brush  discharge 
to  ground  breaking  down  the  insulation. 

In  the  main  low-potential  circuit  are  the  switch 
group,  the  preventive  coils  and  the  reverser.  The 
switch  group  is  a  set  of  air-operated  switches, 
controlled  by  magnet  valves,  all  mounted  in  one 
frame.  It  is  placed  athwart  the  car  as  near  as 
possible  to  the  low-tension  end  of  the  main 
transformer.  The  switches  of  the  group  are  all 
provided  with  interlocks,  which  automatically 
govern  the  connections  in  such  a  way  that  each 
switch  of  the  group  acts  only  when  the  current  in 
the  motors  has  reached  a  predetermined  value, 
thiis  making  acceleration  automatic.  Preventive 
coils  are  used  across  the  terminals  of  some  of  the 
switches  of  the  group,  to  prevent  excessive  cur- 
rent flowing  at  the  instant  of  closing  the  switch. 
Each  switch  in  the  group  is  fitted  with  its  own 
blow-out  coil.  There  are  two  reverser  switches 
actuated  by  air  pressure,  one  for  each  pair  of 
motors. 

Current  from  the  main  motor  circuit  is  led 
through  the  motor  limit  switch,  which  makes  ef- 
fective the  functions  of  the  interlocks  on  the 
switch  group,  and  renders  it  impossible  for  the 
successive  switches  to  be  thrown  in  unless  the. 
limit  switch  is  closed. 

The  control  circuit  includes  a  master  controller 
in  each  vestibule,  the  train  line  wires  and  their 
connections  to  the  valve  magnets,  and  interlocks 
a    storage    battery    supplying    current    for    these 
wires,  and  a  motor  generator  set,  which  is  used 
either  to  charge  the  batteries   or  to  actuate  the 
control  system.    The  master  controller  makes  the 
proper  connections,  by  means   of  which   the   15- 
volt  storage  battery  actuates   the   valve  magnets 
which  control  the  action  of  the  air-operated  main 
contactors    in    the    switch    group,    and    the    re- 
versers.     The  controller  handle  is  normally  held 
m  a  vertical  central  position  by   springs,   unless 
It  is  moved  to  one  of  the  running  points  by  the 
motorman.     When    released    from   the   grasp   of 
the  hand  it  flies  to  the  vertical  position,  cutting 
off  the  power,  and  enabling  the  emergency  appli- 
cation  of   the   brakes   by  means   of  brake    relay 
valve  alongside  of  it.     There  are  two  holes   in 
the  face  of  the  master  controller,  directly  under 
the  handle,  and  attached  to  the  handle  by  means 
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of  a  chain  is  a  plug  which  may  be  inserted  into 
either  of  these  holes.  The  master  controller  is 
not  operative  unless  this  plug  is  pushed  all  the 
way  into  the  lower  hole,  which  doses  the  line 
switch  connects  the  generator  and  battery,  and 
puts  the  brake  relay  valve  into  circuit.  This  is 
the  ordinary  running  position  of  the  plug.  In 
case  the  line  switch  is  opened  by  an  overload, 
which  generally  causes  the  trolley  to  be  lowered, 
the  plug  is  taken  out  of  the  lower  hole  and  placed 
in  the  upper,  which  action  immediately  doses  the 
line  switch,  releases  the  trolley  and  allows  it  to 
spring  up  against  the  wire.  As  soon  as  the 
power  is  thereby  returned  to  the  main  circuit  the 
plug  is  taken  out  of  the  upper  hole  and  replaced 
in  the  lower  one. 

There  is  a  push  button  upon  each  side  of  the 
bottom  of  the  master  controller  case.  That  on 
the  right-hand  side  is  used  for  dropping  the  trol- 
ley and  opening  the  line  switch.  When  the  button 
on  the  left-hand  side  is  pressed  the  switch  group 
is  stepped  up  to  the  last,  or  high  speed,  notch 
and  remains  in  that  position  until  the  handle  of 
the  controller  has  been  returned  to  the  off  posi- 
tion. 

There  are  four  distinct  notches  on  each  side 
of  the  controller,  the  first  corresponding  to  the 
coasting  position  with  the  power  off,  the  others 
«nabling  such  gradations  of  speed  as  may  be 
■desired.  Reversal  is  effected  by  moving  the  con- 
troller handle  to  the  opposite  side  of  the  center,  or 
dead,  point.  If  the  controller  stops  on  the  dead 
.point,  as  it  will  if  released  by  the  hand,  it  will 
.immediately  apply  the  brakes. 

The  motor-generator  set  is  a  compact  machine 
•  of  about  1/6  k.  w.,  the  motor  being  of  the  self- 
starting  induction  t\-pe,  wound  for  no  volts,  the 


The  low-tension  wiring  between  the  transformer 
and  switch  group  and  motors  is  all  enclosed  in  a 
boxing  of  "Transite"  to  insure  its  protection 
against  mechanical  injury,  as  the  inductive  effect 
of  heavy  currents  at  low  potentials  renders  the 
use  of  iron  conduits  impossible  for  this  part  of 
the  wiring. 

Operation. — The  equipments  above  described 
were  intended  to  be  sufficient  for  operating  single 
cars,  with  one  stop  per  mile  over  the  entire  road, 
at  an  average  schedule  speed  of  24  miles  per 
hour,  or  to  haul  one  trailer,  making  stops  about 
2^  miles  apart,  at  the  same  schedule  speed.  The 
company  has  furnished  shelters  where  the  public 
highways  cross  the  line,  there  being  22  of  these 
flag  stations,  besides  the  regular  intermediate  way 
stations,  at  which  steam  trains  stop,  six  in  all,  or 
a  total  of  28  stations  at  which  electric  cars  may 
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controlled  by  the  block  operators  in  the  towers 
or  in  the  way  stations,  and  the  movement  of  trains 
is  thus  regulated  with  the  greatest  care.  The 
towers  are  all  connected  by  the  private  telephone 
line,  while  the  way  stations  retain  the  usual  tele- 
graphic coniunication  with  the  train  despatcher's 
office  at  Rochester.  By  means  of  the  telephone 
communication  it  is  instantly  possible  for  a  train 
crew  to  get  in  touch  with  the  chief  despatcher 
and  be  properly  located,  but  all  train  orders  are 
transmitted  by  telegraph  and  written  out  on 
Form  31,  as  is  the  uniform  steam  railroad  prac- 
tice throughout  the  country. 

Telegraph  System. — ^As  is  well  known,  the  sin- 
gle-phase trolley  system  causes  interference  with 
telegraph  lines  along  the  right  of  way,  and  unless 
both  the  electrostatic  and  electromagnetic  induc- 
tion are  properly  compensated  there  is  always  dan- 
ger of  telegraphic  communication  being  seriously 
affected.  The  static  effect  is  particularly  annoy- 
ing, as  it  is  absolutely  continuous  as  long  as  the 
trolley  line  is  charged,  whether  or  not  there  are 
any  cars  moving.  Various  means  were  proposed 
and  tried  by  the  Western  Union  Telegraph  Co. 
for  the  elimination  of  the  "static,"  which  always 
causes  the  telegraphic  relays  to  chatter,  but  the 
most  successful  thus  far  known  is  that  due  to  the 
inventive  genius  of  Mr.  E.  W.  Applegate,  quad- 
ruplex  expert  for  the  Western  Union  Telegraph 
Co.,  who  has  developed  a  very  simple  means  for 
overcoming  static  interference.  Mr.  Applegate 
worked  upon  the  theory  that  it  was  useless  to 
try  to  compensate  for  the  static,  and  that  the 
thing  to  do  was  to  pacify  the  instrument  by  ad- 
ditional devices. 

By  this  arrangement  all  the  telegraph  wires 
are  "singled,"  and  metallic  circuits,  the  necessity 
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generator  being  normally  of  about  23  volts.  It  is 
placed  under  one  of  the  seats  in  the  car  and  is 
covered  by  a  box  with  removable  lid,  so  that  it 
can  easily  be  reached  for  such  small  attention  as 
it  requires.  It  is  mounted  upon  rubber  bushings, 
and  runs  so  quietly  that  its  presence  in  the  car 
can  hardly  be  detected. 

The  storage  battery  consists  of  seven  cells  con- 
tained in  a  wooden  box  with  handles,  carried  in 
an  enclosed  box  underneath  the  car.  No  other 
auxiliary  lines  for -any  purpose  are  connected  to 
the  control  drcuit,  in  order  to  prevent  it  from 
being  disabled  by  accidental  grounds. 

In  one  vestibule  there  is  located  in  an  asbestos- 
lined  compartment,  enclosed  with  steel  doors,  a 
slate  switchboard  panel,  upon  which  are  carried 
all  the  switches  and  fuses  for  the  control  of  the 
"battery  and  motor-generator  set,  the  lighting  cir- 
cuits and  heaters,  and  also  the  main  connection 
from  the  low-tension  side  of  the  transformer  to 
the  auxiliaries. 

The  control  circuit  is  fitted  with  junction  boxes, 
branches  running  to  receptacles  at  each  Of  the 
four  comers  of  the  car  directly  under  the  end 
sills.  The  jumpers  for  connecting  the  cars  and 
the  receptacles  are  of  the  12-point  type,  there 
l>e>ng  12  wires  in  the  main  control  circuit. 


be  required  to  stop.  Practically  the  electric  cars 
stop  at  all  the  regular  way  stations,  but  at  only  a 
portion  of  the  flag  stations.  A  single  passenger 
coach  is  frequently  attached  to  a  motor  car,  and 
on  some  trains  baggage,  milk  or  postal  cars  are 
regularly  hauled.  When  two  trailers  are  hauled 
two  motor  cars  are  required,  making  a  four-car 
train.  The  service  has  proved  immensely  popular 
throughout  the  Genesee  Valley,  through  which  it 
passes,  and  it  is  intended  to  increase  the  number 
of  motor  cars,  in  order  to  handle  the  business  a 
little  more  comfortably  next  season.  It  is  found 
that  the  electric  trains  on  their  34  miles  of  line 
can  be  depended  on  to  keep  to  their  running  time 
rather  better  than  the  steam  passenger  and  freight 
trains  operating  over  the  main  line. 

Signal  System. — The  railroad  company  has  in- 
stalled a  positive  block  system  for  insuring  the 
safety  of  trains  with  the  frequent  headway  at 
which  they  are  obliged  to  be  run  upon  the  single- 
track  road,  which  must  also  handle  steam  passen- 
ger and  freight  traffic  at  the  same  time.  The 
blocks  extend  between  the  regular  way  stations, 
or  if  such  blocks  are  too  long  switch  towers  are 
added,  making  the  blocks  average  about  4  miles 
in  length  from  one  end  of  the  line  to  the  other. 
The  sidings  are  fitted  with  interlocking  switches 


for  which  was  at  one  time  pending,  were  discon- 
tinued, and  the  repeater  service  which  they  neces- 
sitated was  also  discontinued,  and  there  is  now  a 
spare  wire  between  Rochester  and  Mt.  Morris 
through  the  entire  zone  of  static  interruption. 

Speech  over  the  telephone  line  is  very  clear 
and  distinct,  and,  although  the  wires  and  instru- 
ments have  a  heavy  static  charge,  a  few  simple 
precautions  enable  it  to  be  of  great  use  to  the 
operating  department.  It  is  intended  to  carry 
portable  telephones  upon  the  cars. 

Miscellaneous. — The  single-phase  system  was 
recommended  for  the  electrification  of  this  divi- 
sion by  the  Electric  Traction  Commission  of  the 
Erie  R.  R.,  and  after  authorization  by  the  com- 
pany was  installed  under  the  general  direction  of 
Mr.  J.  M.  Graham,  vice-president  and  head  of  the 
construction  department  of  the  Erie. 

The  engineering  and  the  construction  work 
were  carried  out  and  the  system  brought  into 
operative  condition  by  Westinghouse,  Church, 
Kerr  &  Co.,  who  designed  and  erected  the  build- 
ings and  the  catenary  trolley  construction,  bonded 
the  track  and  installed  the  electrical  apparatus  in 
the  sub-station  and  on  the  cars. 

The  adjustment  of  the  telegraph  system  was 
carried  out  jointly  by  the  Western  Union  Tele- 
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graph  Co.  and  the  telegr,;ph  department  of  the 
railroad  company. 

The  order  was  given  to  the  engineers  on  June 
6,  1906,  and,  akhoiigh  the  intense  activity  in  con- 
struction work  all  over  the  country  at  that  time 
rendered  it  difficult  to  secure  materials  and  labor 
promptly,  the  work  was  pushed  so  rapidly  that 
about  7J4  months  later,  on  January  22,  1907,  the 
first  official  trial  trip  was  run  between  Avon  and 
Rochester.  The  severe  winter  weather  there- 
after prevailing  delayed  the  completion  of  the 
work  until  spring.  During  April  and  May  the 
whole  equipment  of  sub-station  apparatus,  lines 
and  cars  was  thoroughly  tried  out  in  a  course  of 
experimental  operation,  which  also  enabled  the 
railroad  employes  to  become  familiar  with  the 
new  system.  On  June  18  commercial  operation  be- 
gan and  has  since  continued,  with  marked  success. 

The  Erie  is  one  of  the  oldest  steam  railroads  in 
the  country,  but  that  it  is  also  one  of  the  most 
progressive  is  demonstrated  by  its  policy  of  giving 
a  thorough  trial  to  a  system  of  electric  traction 
whose  characteristics  of  simplicity  in  construction 
and  economy  in  operation  make  it  so  eminently 
fitted   to   replace   steam   motive   power   wherever 
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The  new  plaster  mill  of  the  American  Gypsum 
Co.,  situated  three  miles  from  Port  Clinton,  O., 
on  the  main  line  of  the  Lake  Shore  &  Michigan 
Southern  Ry.,  is  65  ft.  wide,  270  ft.  long  and  35 
ft.  high  from  top  of  foundation  walls  to  the 
plate  of  the  building.  It  is  constructed  in  skele- 
ton form  entirely  of  reinforced  concrete. 

The  building  was  originally  designed  in  steel 
with  corrugated  siding  for  walls,  enclosing  sev- 
eral very  large  steel  storage  bins  with  runways 
connecting  the  bins  at  various  levels,  but  owing 
to  the  poor  delivery  quotations  on  the  steel,  it 
was  decided  to  construct  the  entire  building  and 
the  bins  and  runways  of  reinforced  concrete. 
The  resulting  structure  is  absolutely  fireproof, 
and  the  owners  do  not  intend  to  carry  any  fire 
insurance  at  all,  either  on  the  building  or  equip- 
ment. 

The  price,  as  usual,  was  a  consideration  that 
had  to  be  dealt  with,  ^and  as  the  building  origin- 
ally designed  in  steel  was  covered  only  with  cor- 
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the  economic  conditions  point  to  the  desirability 
of  its  substitution  for  the  betterment  of  either 
passenger  or  freight  service. 


Steel  Reinforcement  in  Brickwork  is  advo- 
cated by  an  architect  of  York,  England,  who 
has  carried  out  a  number  of  experiments  with 
brick  walls,  in  which  the  joints  contain  galvan- 
ized wire  netting  in  the  mortar.  As  a  result  of 
the  experiments  many  claims  are  made  for  this 
type  of  construction,  some  of  which  seem  a  bit 
far-fetched,  such  as  the  assertion  that  by  rein- 
forcing its  mortar  joints,  brickwork  can  be  ren- 
dered as  monolithic  as  reinforced  concrete.  On 
the  other  hand,  the  reinforcement  of  brick-work, 
when  skillfully  done,  adds  materially  to  the  resist- 
ance of  the  walls  to  collapse  after  cracking.  Prob-. 
ably  a  good  many  readers  of  The  Engineering 
Record  are  aware  that  the  brick  walls  of  the 
famous  Palace  Hotel,  of  San  Francisco,  were  re- 
inforced by  iron  straps  on  the  joints,  and  one 
reason  that  the  masonry  stood  so  firmly  was  un- 
questionably the  presence  of  this  reinforcement. 


rugated  siding,  the  use  of  brick  or  heavy  con- 
crete outside  walls  for  the  reinforced  concrete 
building  was  out  of  the  question.  The  contrac- 
tors therefore  decided  to  construct  it  in  the 
skeleton  form,  using  very  thin  reinforced  con- 
crete outside  walls. 

All  foundations  for  building  and  machinery 
were  built  of  concrete  composed  of  one  part  Port- 
land cement,  three  parts  lake  sand  and  six  parts 
of  2-in.  ring  broken  stone.  The  foundation  walls, 
except  those  for  basements,  are  9  in.  thick  and 
are  carried  up  to  the  ground  floor,  approxi- 
mately S  ft.  above  grade.  This  S  ft.  to  floor  level 
is  filled  in  with  the  earth  from  the  excavations 
and  broken  gypsum  rock  from  the  mine.  In  the 
heavy  kettle  foundation  about  70  per  cent,  of  it 
was  composed  of  this  rock  laid  in  courses  to 
within  16  in.  of  the  top  of  foundation. 

The  building  is  divided  into  panels,  16  ft.  across 
the  width  of  building  and  from  9  to  24  ft.  length- 
wise of  the  building,  the  varying  spacing  length- 
wise being  due  to  the  machinery  required  for 
the  mill. 


The  floors  at  ground  level  over  the  basements 
in  most  cases  support  very  heavy  jaw  crushes. 
The  floor  slabs  are  6  in.  thick,  reinforced  with 
j4-in.  rods  on  6-in.  centers,  and  are  approxi- 
mately of  8-ft.  span,  between  beams  of  18  to  20- 
ft.  spans.  The  runways  throughout  the  building 
were  designed  to  support  a  load  of  80  lb.  per 
square  foot,  except  in  special  cases  where  there 
was  machinery  to  be  taken  care  of. 

All  of  the  outside  walls  above  the  ground  floor 
are  4  in.  thick,  designed  to  resist  a  wind  pres- 
sure of  60  lb.  per  square  foot.  The  first  16  ft. 
of  wall  rests  directly  on  top  of  the  9-in.  founda- 
tion walls  and  the  upper  section  of  14  ft  is  car- 
ried on  wall  girders,  joining  all  the  exterior  col- 
umns together  and  forming  a  belt  around  the 
building.  The  upper  belt  or  plate,  30  ft.  above 
the  ground  floor,  was  run  at  the  same  time  the 
last  section  of  wall  was  run,  and  all  the  steel 
reinforcement  for  the  roof  beams  was  placed 
at  the  same  time,  so  that  it  would  be  securely 
anchored  at  the  ends.  The  centering  for  the 
walls  was  made  of  wood  panels  S  ft-  high  and 
8  to  10  ft.  long,  bolted  together  with  yi-in.  bolts 
threaded  at  both  ends.  After  the  concrete  had 
set  60  hr.  the  bolts  were  driven  out  and  used 
again  when  raising  the  panels.  Special  care  had 
to  be  exercised  in  raising  the  panels  so  as  not 
to  crack  the  walls,  the  concrete  being  green  and 
the  walls  thin. 

At  the  16  and  30-ft.  levels,  cross  struts  were 
carried  over  to  the  interior  columns  in  very  much 
thd  same  manner  as  for  a  steel  frame.  The 
struts  are  12  in.  square  at  the  16-ft.  level  and  10 
ft.  square  at  the  30-ft.  level,  with  just  sufficient 
reinforcing  in  each  to  take  care  of  its  own  load, 
with  a  factor  of  safety. 

The  columns  supporting  these  struts  also  sup- 
ported the  beams.  Running  lengthwise  of  the 
building,  the  columns,  in  most  cases,  were  12  in. 
square,  reinforced  with  one  ij^-in.  rod  in  the 
center.  The  columns  supporting  bins  were 
of  sections  varying  from  16  to  24  in.  square  and 
reinforced  with  eight  i-in.  rods,  fastened  together 
with  hoops  12  in.  on  centers.  These  hoops  were 
5^  in.  in  diameter,  and  each  hoop  was  wired  to 
every  rod  very  carefully.  The  outside  wall  col- 
umns or  pilasters  were  run  in  sections  with  the 
wall  and  reinforced  with  one  i-in.  rod  set  9  in. 
from  the  outside  of  the  wall. 

The  beams  are  of  rectangular  section  and  sup- 
port shafting,  motors,  dust  bins  and  runways. 
The  method  used  for  securing  the  shaft  bearingts 
to  beams  proved  to  be  very  efficient ;  it  was  ac- 
complished by  a  timber  of  the  size  and  length 
required  and  fastened  either  on  the  top,  side  or 
bottom  of  beams  with  U-shaped  iron  clamps  and 
the  bearings  bolted  or  screwed  on  to  the  timber. 

All  of  the  bins  except  the  finish  material  stor- 
age bins  have  flat  floors  resting  on  beam  con- 
struction supported  by  columns.  The  floors  of 
bins  are  all  approximately  at  the  16-ft.  level,  re- 
inforced with  ^-in.  rods,  on  s-in.  centers  in  both 
directions  for  spans  between  beams  8  ft.  9  in. 
center  to  center ;  the  walls  of  the  bins  extend  to 
the  roof  plate  in  all  cases.  In  several  cases  the 
end  walls  of  bins  form  part  of  the  outside  wall 
of  the  building.  The  thickness  of  bin  walls  in 
most  cases  is  8  in.  reinforced  with  5i-in.  rods  6 
in.  on  centers  vertically,  and  %-m.  rods  horizon- 
tally 12  in.  on  centers. 

The  finish  material  storage  bin,  65  ft.  wide  by 
40  ft.  long,  supported  on  twelve  columns  20  in. 
square,  is  designed  with  arch  floor  construction, 
the  arches  being  16  ft.  span,  6  in.  thick  at  the 
crown,  reinforced  with  J^-'i-  rods  12  in.  on  cen- 
ters wherever  bending  occurs.  The  haimches 
form  beams  which  are  supported  every  10  ft.  by 
one  of  the  columns.  The  outside  walls  are  18  ft. 
high,  12  in.  thick  from  bottom  to  top,  and  are 
reinforced  with  J^-'n.  rods  vertically  on  9-in. 
centers  for  the  first  section  of  12  ft.,  and  J^-in. 
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rods  on  9-in.  centers  for  the  next  section.  The 
outside  walls  for  this  bin  were  run  with  3  per 
cent  of  Sandusky  waterproof  cement  added  to 
the  concrete  while  mixing  to  insure  an  absolutely 
waterproof  wall. 

The  roof  of  the  building  is  the  usual  type,  the 
first  slope  being  a  'A  pitch  and  the  roof  of  the 
monitor  nearly  flat.  The  running  of  the  con- 
crete on  the  first  pitch  was  somewhat  difficult,  as 
it  had  to  be  floated  smooth  and  worked  up  the 
incline  practically  by  hand.  However,  after  the 
forms  were  stripped  the  under  side  presented  a 
very  even  and  smooth  surface.  The  roof  slabs 
are  3  in.  thick,  of  8  ft.  span,  reinforced  with  J^-in 
rods  on  7-in.  centers  with  ;i-in.  distributing  rods 
on  l2-in.  centers. 

After  the  roof  had  been  run  about  18  days  the 
concrete  base  was  covered  with  a  three-ply  com- 
position roof,  cemented  to  the  concrete  with  a 
roofing  cement.  After  the  roof  had  been  down 
about  two  months,  although  not  entirely  com- 
pleted, a  very  severe  wind  storm  wrought  havoc 
with  the  roof  covering.  The  edges  of  the  cover- 
ing along  the  eaves  of  the  building  had  rtot  been 
securely  fastened,  and  for  this  reason  all  of  the 
roof  covering  of  the  monitor,  or  approximately 
9,000  sq.  ft.,  was  carried  away,  although  it  had 


THE     ENGINEERING     RECORD. 

grinders,  elevators,  conveyors,  and  especially  by 
the  tumbling  of  rock  in  the  steel  rotary  dryers, 
80  ft.  long,  all  of  which  tends  to  cause  a  slight 
quiver  in  all  parts  of  the  building,  that  can  only 
be  sensed  by  placing  one's  ear  against  one  of  the 
members  or  the  wall.  This,  however,  can  never 
cause  any  damage. 

.'Another  remarkable  test  which  has  been  going 
on  ever  since  the  building  was  started  is  caused 
by  the  blasting  of  gypsum  rock  in  the  mine  di- 
rectly under  the  building.  The  shock  of  these 
blasts  can  sometimes  be  felt  in  the  neighboring 
houses  about  one-half  mile  from  the  shaft.  The 
bottom  of  the  shaft  is  about  50  ft.  below  the  sur- 
face. 

The  concrete  mixing  and  placing  was  one  of 
the  most  interesting  features  of  the  job,  as  the 
equipment,  consisting  of  a  mixer,  elevating  tower 
and  hoist,  was  placed  on  a  33-ft.  flat  car,  which 
taveled  alongside  of  the  building..  The  sand, 
stone  and  cement  w  ere  all  placed  in  the  slip  bucket 
at  the  rear  of  the  tower  and  hoisted  to  the  mixer 
platform  and  dumped.  The  water  for  mixing 
was  controlled  by  a  man  standing  in  front  of  the 
mixer.     The   same  man  dumped  the  contents  of 
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The  Pitcairn  Yard  of  the  Pennsylvania 
Railroad. 


The  Pennsylvania  R.  R.  is  at  present  making 
extensive  improvements  in  its  freight  yard  at 
Pitcairn,  Pa.,  15  miles  east  of  Pittsburg,  which 
were  undertaken  in  order  to  increase  the  capacity 
of  the  eastbound  yard  and  of  the  engine  and  car 
repair  facilities.  The  westbound  yard  at  the 
present  time  has  a  capacity  of  about  2,900  cars, 
and  the  eastbound  receiving  and  classification 
yards  a  capacity  of  about  1,500  cars,  the  east- 
bound  advance  yard  holding  about  684.  The 
total  capacity  of  the  yard  when  the  new  east- 
bound  yard  and  the  new  car  and  engine  facilities 
and' transfer  tracks  are  completed  will  be  approxi- 
mately 7,800  cars,  exclusive  of  running  tracks  and 
short  connections  between  the  various  buildings 
of  the  mechanical  plant.  The  total  length  in- 
cluding the  eastbound  advance  yard  is  about  15,- 
000  ft.  The  work  on  the  new  yard  is  now  in 
progress  and  track  is  being  laid  in  the  classifica- 
tion end,  but  the  new  motive  power  and  car  re- 
pair facilities  and  the  additional  transfer  storage 
tracks  may  not  be  built  for  some  time,  although 
the  plans  for  them  have  been  completed. 
The  traflSc  handled  at  Pitcairn,  both  eastward 
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all  been  cemented  to  the  concrete  base.  This 
same  wind  wrecked  several  other  buildings 
throughout  the  country,  and  undoubtedly  gave 
the  4-in.  walls  and  the  entire  mill  a  very  severe 
test,  as  the  velocity  was  about  77  m'-  Pc  hour. 

All  of  the  concrete  for  the  building  above  the 
ground  floor  was  composed  of  a  i  :2 :4  i-i"-  r'^K 
broken  stone  mixture,  using  lake  sand  and  Ex- 
celsior Portland  cement  furnished  by  the  Cleve- 
land Builders'  Supply  Co. 

The  steel  rods  used  for  reinforcing  varied  in 
size  from  l4  in.  to  1%  in.  in  diameter,  and  be- 
tween 80,000  and  90,000  lb.  in  ultimate  tensile 
rtrength.  The  4-in.  outside  walls  were  rein- 
forced with  j4-in.  rods  in  both  directions.  The 
outside  wall  columns  and  interior  frame  columns 
are  reinforced  with  one  i5^-in.  round  rod.  Spe- 
cial reinforcing  for  beams  and  girders  was  re- 
quired, as  in  most  cases  they  did  not  have  floor 
slabs  to  help  take  care  of  the  compression.  All 
steel  reinforcing  was  very  accurately  placed  and 
wired  before  the  concrete  was  run. 

The  most  important  factor  entering  into  the 
construction  of  the  mill  was  considered  to  be  the 
Yibration,  as  in  buildings  of  this  class  it  is  gener- 
ally very  noticeable.  The  mill  has  been  in  opera- 
tion since  the  first  of  the  year  and  up  to  date  has 
not  developed  any  signs  of  weakness  or  fracture 
from  this  cause.  There  is  a  very  great  deal  of 
noise  in  the  building  produced  by  the  crushers. 


the  mixer  into  a  side  dumping  elevator  bucket. 
The  entire  batch  was  then  hoisted  to  the  top  of 
the  tower  and  discharged  into  a  steel  hopper, 
from  which  it  could  be  spouted  the  entire  width 
of  the  building,  a  distance  of  about  75  ft.  from 
the  center  of  the  tower.  When  working  under 
the  best  conditions,  it  only  required  eleven  men 
to  mix,  place  and  tamp  the  concrete,  including 
the  hoisting  engineer  and  one  man  carrying 
cement.  The  best  day's  run  of  the  mixer  on 
floor  workwas  90  cu.  yd.  in  10  hr. 

The  amount  of  lumber  required  was  approxi- 
mately 460,000  ft.  B.  M.  The  percentage  of  waste 
lumber  was  very  great,  because  the  building  was 
of  skeleton  construction  and  lacked  typical  de- 
tails. The  lumber  for  surface  work  was  No.  2 
pine  shelving,  bought  at  $16  per  M.,  and  would 
not  stand  hard  usage. 

The  entire  building  was  designed  and  erected 
under  the  direction  of  Mr.  W.  S.  Ferguson,  chief 
engineer  of  the  Carey  Construction  Co.,  of  Cleve- 
land, O.,  the  contractors  fyr  the  building.  Mr. 
F.  W.  Griswold',  engineer  of  the  American 
Gypsum  Co.,  had  general  supervision  of  the  en- 
tire plant. 
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The  Salving  of  the  "Suevic,"  the  SSo-^- 
White  Star  liner  wrecked  oflF  the  Lizard  last 
spring,  has  been  successfully  accomplished.  The 
uninjured  part  was  first  cut  away  and  towed  to 
Southampton.  The  cutting  was  done  by  explod- 
ing gelagnite  cartridges,  ranging  from  2  to  10  lb,. 
laid  close  to  the  outside  of  the  plates  in  canvas 
covers  and  fired  electrically.  At  Southampton 
the  jagged  plates  and  framing  were  cut  away  and 
preparations  made  for  attaching  the  new  section 
of  the  hull.  The  latter  was  made  at  Belfast  and. 
according  to  "The  Engineer,'"  was  to  be  launched 
and  floated  to  Southampton  Oct.  5.  There  the 
new  i8o-ft.  part  will  be  joined  to  the  other  in  a 
dry  dock. 


and  westward,  represents  almost  the  entire  freight 
movement  of  the  Pennsylvania  R,  R,  in  the  Pitts- 
burg district,  which  requires  distribution  and 
transferring  from  one  branch  or  division  to  an- 
other. The  total  movement  amounts  to  4,000  cars 
per  day,  divided  about  half  and  half  between 
eastbound  and  westbound  traffic.  A  considerable 
part  of  this  originates  with  or  is  intended  for  the 
large  steel  and  rolling  mills  and  manufacturing 
plants  in  the  Pittsburg  district,  and  this  has  neces- 
sitated the  assignment  of  classification  tracks  for 
the  sole  use  of  freight  for  these  industries. 

Although  the  traffic  movements  in  the  two  di- 
rections are  about  equal  in  the  number  of  cars 
and  in  the  proportion  of  loaded  to  empties,  there 
is  some  difference  in  the  classification  require- 
ments, though  not  sufficient  to  make  any  radical 
change  in  the  operation  of  the  two  yards.  Twenty- 
seven  classifications  are  required  in  the  east- 
bound  movement  and  33  for  the  westbound,  the 
cuts  averaging  2  cars  eastward  and  i^  cars  west- 
ward. The  tonnage  ratings  in  both  directions  al- 
low train  lengths  running  from  40  to  50  loaded 
cars,  or  80  empties,  and  these  train  lengths  nat- 
urally have  affected  the  lengths  of  tracks  in  the 
classification  and  advance  yard. 

The  yard  is  situated  in  a  valley  through  which 
runs  Turtle  Creek,  a  muddy  stream  that  rises 
rapidly  in  the  spring  and  carries  a  large  volume 
of   water.     The  creek,   forming  the  boundary  of 
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the  yard  on  the  north,  ana  the  hills,  about  300  ft. 
high,  on  the  south,  effectually  check  the  expan- 
sion of  the  yard  in  these  two  directions.  The 
creek  originally  flowed  along  the  base  of  the  hills 
now  occupied  by  tracks  and  its  bed  was  thrown 
1,500  ft.  to  the  north  when  the  yard  was  first 
constructed.  The  east  and  westbound  passenger 
mains,  the  through  line  between  Pittsburg  and 
New  York,  are  carried  beside  each  other  along 
the  north  of  the  yard,  the  westbound  main  fol- 
lowing for  some  distance  the  bank  of  Turtle  Creek. 
Only  a  few  tracks  to  accommodate  the  coaches 
for  the  Pittsburg  suburban  traffic,  the  terminus  of 
which  is  Pitcairn,  are  placed  north  of  the  passen- 
ger mains,  and  are  operated  independently  of  the 
freight  movement  in  the  main  yard. 

The  center  of  the  yard  is  on  a  curve  or  series 
of  curves,  the  total  central  angle  of  which  is  ap- 
proximately 68  deg.  The  east  end  of  the  east- 
bound  receiving  yard  is  on  a  2-deg.  curve,  which 
compounds  near  the  end  of  the  exit  ladders  into 
a  4-deg.  4S-min.  curve.  This  is  followed  through 
the  yard  by  a  tangent  which  ends  in  the  beginning 
of  the  classification  tracks  in  3  to  4  deg.  curves, 
depending  somewhat  on  the  direction  of  the  lad- 
ders. This  yard  hugs  along  the  base  of  the  hill 
on  the  south,  and  the  passenger  mains  gradually 
depart  to  the  north  until  the  maximum  width  of 
the  yard  becomes  1,600  ft.  The  passenger  mains 
forming  the  northern  boundary  of  the  yard  go- 
ing eastward  from  the  end  of  the  main  tangent 
start  on  a  2-deg.  4S-min.  curve  when  nearly  op- 
posite the  car  repair  roundhouse.  This  com- 
pounds near  the  Pitcairn  station  into  a  i-deg. 
50-mirL  curve  and  finally  into  a  30-min.  curve 
alongside  of  the  westbound  receiving  yard.  The 
tracks  of  any  particular  group  are  as  far  as  pos- 
sible on  tangents  and  the  curvature  is  thrown  into 
the  throats  between  groups.  This,  however,  was  not 
possible  in  all  cases  and  consequently  the  west 
end  of  the  westbound  receiving  yard  and  parts 
of  the  car  repair  and  transfer  tracks  are  on 
curves. 

The  westbound  receiving  yard  contains  one 
ladder  feeding  16  tracks,  averaging  62  cars  each, 
and  having  a  total  capacity  of  968  cars.  Exit 
from  it  is  by  means  of  2  ladders,  10  tracks  on  one 
and  6  on  the  other.  A  thoroughfare  is  main- 
tained around  the  yard  to  allow  ready  access  to 
the  transfer  or  shop  tracks  without  delay  in  the 
receiving  yard.  Two  tracks  connect  with  the  exit 
ladders  which  lead  over  the  hump,  where  the  2 
scales  are  located,  to  the  gravity  classification 
yard*  The  latter  contains  29  tracks  with  a  capa- 
city of  60  cars  each,  divided  on  4  ladders,  and  S 
shorter  tracks  for  preferred  freight.  The  total 
capacity  is  1,900  cars. 

Alongside  the  2  inner  ladders  are  thoroughfare 
tracks  on  which  the  locomotives  which  bring  the 
car  riders  back  to  the  hump  are  operated.  Each 
locomotive  is  fitted  with  poling  car  and  the  thor- 
oughfare on  which  it  runs,  being  located  along- 
side the  ladders,  can  be  used  as  a  drill  track  for 
poling  such  cars  as  may  stick  on  the  switches. 
This  provision  allows  of  the  uninterrupted  use 
of  all  tracks  whose  head  blocks  lie  between  the 
hump  and  a  stalled  car,  since  it  is  not  necessary 
to  send  ^n  engine  in  over  the  ladder,  the  grade 
being  so  designed  that  a  car  once  freed  from  the 
switches  is  quite  certain  to  have  no  difficulty  in 
running  along  the  open  track.  Under  the  older 
method  of  sending  an  engine  in  over  the  ladder, 
all  of  the  tracks  in  that  particular  group  are 
often  put  out  of  service  until  the  engine  has  fin- 
ished its  work  and  backed  out  over  the  hump. 

The  switches  in  this  yard  until  a  year  ago  were 
thrown  by  hand,  but  this  method  has  been  super- 
seded by  an  electro-pneumatic  system  installed  by 
the  Union  Switch  &  Signal  Co.  A  switchboard 
built  in  s  banks,  with  12  sets  of  controlling  pu»h 
buttons  to  a  bank,  is  located  at  the  hump,  and  at 
the  present  time  with  42  switches  in  operation  is 
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easily  handled  by  two  men.  Hand  operation  of 
the  switches  under  present  traffic  requirements 
would  require  11  men,  the  system  therefore  effect- 
ing a  saving  of  nine  men  on  each  shift.  Each  switch 
is  controlled  by  two  push  buttons,  above  which  is 
a  dial  indicating  the  position  of  the  switch, 
whether  opened  or  closed.  The  cut  slips  are 
handed  to  the  switchboard  operators,  and  no  diffi- 
culty is  found  in  throwing  switches  as  fast  as  the 
cars  can  be  pushed  over  the  hump.  The  maxi- 
mum number  of  cars  classified  under  the  new 
method  in  12  hr.  is  1,400,  while  with  hand  opera- 
tion 600  cars  was  the  maximum  obtained  for  the 
same  period.  Fifteen  car  riders  are  employed, 
and  a  similar  number  will  probably  be  required 
in  the  new  eastbound  yard. 

The  present  starting  grade  on  the  hump  has 
been  found  satisfactory,  though  originally  a 
lighter  grade  was  used.  The  grade  of  the  first 
100  ft.  is  31/2  per  cent.,  of  the  next  200  ft.,  2^ 
per  cent. ;  the  next  700  ft.,  extending  to  the  end 
of  the  ladders,  lyi  per  cent. ;  the  following  900 
ft.,  reaching  about  the  middle  of  the  yard,  J4  per 
cent.,  and  the  remaining  1,000  ft.,  extending  to 
the  beginning  of  the  exit  ladders,  0.2  per  cent. 
The  ladders  themselves  are  on  a  o.i  per  cent, 
down  grade. 

The  tracks  in  the  classification  yards  are  on 
13-ft.  centers,  excepting  where  the  poles  for  the 
arc  lights  are  set,  in  which  case  17  ft.  is  used. 
The  yard  is  well  lighted  by  night  by  lights  with- 
out reflectors  placed  along  the  ladders  and  the 
thoroughfare  tracks.  Access  for  pedestrians  to 
the  portion  of  the  yard  lying  south  of  the  west- 
bound tracks  is  had  through  a  twin  concrete  pas- 
sage directly  under  the  hump  and  at  the  grade 
of  the  car  repair  tracks. 

Between  the  westbound  yard  and  the  passenger 
mains  is  one  part  of  the  car  repair  plant,  consist- 
ing of  a  roundhouse  for  housing  cars  which  are 
being  overhauled,  and  the  various  auxiliary  shops 
for  blacksmith,  machine,  carpenter  and  paint 
work.  The  principal  part  of  the  car  repairing 
facilities,  however,  lies  between  the  east  and  the 
westbound  yards,  and  it  is  in  this  portion  that 
the  proposed  improvements  in  buildings  and 
tracks  are  to  be  made.  There  will  be  two  dis- 
tinct groups  of  repair  tracks,  the  westbound  hav- 
ing eight  tracks  with  a  combined  capacity  of 
about  340  cars,  and  the  eastbound  13  tracks  with 
a  capacity  of  480  cars.  These  tracks  are  con- 
nected with  the  receiving  and  classification  yards 
of  the  west  and  eastbound  movement  by  thor- 
oughfare tracks,  so  that  cars  can  be  interchanged 
without  interfering  with  the  other  business  of 
the  yard.  In  the  repair  yards  the  tracks  are 
alternately  on  15  and  24-ft.  centers,  an  extra 
track  of  standard  gauge  with  dead  ends  being 
placed  in  the  wider  space  tp  afford  means  of 
conveying  repair  materials  on  low  push  cars  to 
points  where  needed. 

The  transfer  facilities  are  very  extensive  and 
are  demanded  by  the  great  volume  of  freight 
which  requires  changing  from  through  to  local 
cars  or  such  other  transfer  as  is'  usual  in  a  yard 
of  this  description.  The  eastbound  transfer  stor- 
age tracks  when  completed  will  have  room  for 
about  260  cars  and  the  westbound  tracks,  eight 
in  number,  a  capacity  of  200  cars.  In  addition 
to  these  there  will  be  four  tracks  holding  about 
100  cars,  which  can  be  used  either  for  shop  or 
transfer  storage.  The  transfer  tracks,  in  the 
same  manner  as  those  devoted  to  car  repairing, 
are  connected  by  thoroughfares  with  both  of  the 
receiving  and  the  classification  yards,  so  that  ac- 
cess is  had  to  them  from  the  receiving  yard,  and 
from  them  to  the  end  of  the  classification  yards 
without  interfering  with  the  normal  handling  of 
freight. 

There  are  at  present  two  8oo-ft.  transfer  sheds 
in  use,  each  40  ft.  wide  and  surrounded  by  plat- 
forms.    It  is   proposed   to  extend   one   of  these 
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sheds  320  ft.  and  build  a  platform  of  the  same 
leng^  adjoining  the  other.  Two  open  transfer 
platforms,  each  15x1,115  ft.,  will  also  be  built. 
For  the  transfer  of  heavy  freight  a  50-ton  and 
two  s-ton  cranes,  spanning  four  tracks,  will  be 
installed. 

A  novel  arrangement  for  transferring  freight 
from  damaged  bottom  dump  cars  is  also  planned. 
It  will  consist  of  a  track  elevated  22  ft.,  beneath 
which  will  run  a  track  on  the  ground  level.  The 
damaged  cars  will  be  pushed  up  a  2^  per  cent, 
incline  on  to  this  elevated  track  and  dumped  into 
the  cars  standing  on  the  track  below.  This  ele- 
vated track  is  level  for  400  ft.  In  addition  to 
this  arrangement  two  tracks,  each  1,160  ft.  long, 
are  provided  for  transferring  from  a  damaged 
to  a  good-order  car,  such  materials  as  can  be 
shovelled  or  easily  handled  and  do  not  need  sepa- 
ration to  different  branch  roads. 

A  considerable  increase  in  engine  facilities  is 
planned  in  connection  with  the  improvements,  but 
the  work  has  not  yet  been  begun.  The  area  now 
devoted  to  engine  storage  tracks  and  part  of  the 
present  eastbound  yards  will  be  entirely  rear- 
ranged so  as  to  afford  ample  room  for  the  motive 
power  department.  Seven  tracks,  each  360  ft. 
long,  located  west  of  the  engine  roundhouse,  will 
be  built  first  and  a  large  area  adjoining  these  tracks 
will  be  left  for  future  extensions.  The  present 
roundhouse  has  46  stalls,  and  there  are  large 
machine  and  blacksmith  shoi  s  for  making  the  re- 
pairs usual  at  a  large  engine  terminal.  Seven  or 
eight  new  buildings  are  proposed,  including  a 
large  bunk  and  store  house,  65x180  ft.  in  plan. 
The  inspection  and  ash  pits  are  also  to  be  in- 
creased in  size. 

New  Eastbound  Yard.  The  eastbound  yard  is 
divided  into  receiving,  classification  and  advance 
groups.  The  first  two  groups  of  the  old  yard  are 
now  being  replaced  by  the  new  yard  lying  to  the 
south  at  the  foot  of  the  hill,  and  when  these  are 
completed  the  total  capacity  for  eastbound  move- 
ment will  be  about  3,300  cars,  915  in  the  receiv- 
ing yard,  1,700  in  the  classification  and  680  in 
the  advance  yard.  The  receiving  yard  lies  op- 
posite the  westbound  classification  yard  and  is 
separated  from  it  by  the  engine  and  car  repair 
tracks.  The  classification  yard  is  east  of  the 
w'estbound  receiving  yard,  the  entrances  of  the 
two  being  about  opposite  each  other,  and  the  ad- 
vance yard,  being  still  farther  east,  is  entirely 
out  of  the  main-yard  area.  The  throat  between 
the  receiving  and  the  classification  track  has  been 
made  very  long,  about  1,400  ft,  this  being  neces- 
sary to  throw  the  classification  yard  as  far  as 
possible  beyond  the  hill  which  curves  here  to 
the  north  and  ends  in  a  neck  through  which  a 
wide  cut  has  been  made  to  accommodate  the 
yard  entrance. 

The  receiving  yard  has  13  tracks,  each  about 
3,050  ft.  long,  with  a  capacity  of  76  cars  each. 
Six  of  them  are  on  one  ladder  and  seven  on  the 
other,  while  the  last  track  is  devoted  to  running 
purposes.  The  classification  yard  has  26  storage 
tracks  with  an  average  capacity  of  66  cars  each, 
arranged  on  five  ladders.  Four  thoroughfare 
tracks  have  been  provided,  two  of  them  placed 
between  adjacent  pairs  of  ladders,  one  alongside 
the  remaining  ladder,  and  the  last  on  the  ex- 
treme south  side  of  the  yard.  These  thorough- 
fares will  be  used,  as  described  for  the  west- 
bound yard,  for  operating  engines  hauling  poling 
cars,  which  will  perform  the  double  duty  of  free- 
ing such  cars  as  stick  on  the  switches  and  re- 
turning the  car  riders  to  the  hump. 

The  receiving  yard  is  on  an  ascending  grade 
of  0.7  per  cent.,  which  at  the  beginning  of  the 
exit  ladders  changes  to  1.4  per  cent.,  and  con- 
tinues at  that  rate  through  the  throat  until  with- 
in 200  ft.  of  the  hump.  The  starting  grade  on 
the  hump  for  the  first  100  ft.  is  3^  per  cent. ;  for 
the  next  200  ft.,  2l4  ;  for  the  next  800  ft.,   i^ : 
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for  th«  next  2,300  ft,  04  per  cent  From  this 
point  there  is  an  ascending  grade  of  i  per  cent, 
for  800  ft.,  where  the  tracks  connecting  the  classi- 
fication and  advance  yards  attain  the  same  eleva- 
tion as  the  main-line  tracks.  This  arrangement  of 
grades  puts  all  of  the  ladders  on  a  i^  per  cent 
grade,  and  this  fact  combined  with  the  use  of 
poling  cars  on  the  drill  track  alongside  the  lad- 
ders will  insure  against  cars  sticking  and  giving 
troable  on  the  switches.  The  centers  to  be  used 
arc  the  same  as  in  the  present  westbound  yard, 
13  ft.,  except  between  those  tracks  where  the 
poles  for  the  electric  light  wires  are  placed,  the 
centers  here  being  17  ft  The  lighting  of  the 
yard  has  been  given  special  consideration,  and  as 
a  result  of  the  experience  gathered  in  the  west- 
bound classification  yard  the  arc  lights  have  been 
placed  not  only  along  the  ladders,  but  through- 
out the  entire  yard. 

The  advance  yard  contains  six  tracks  with  a 
total  capacity  of  680  cars,  each  track  being  long 
enough  to  hold  two  loaded  trains. 

The  drainage  of  the  yard  has  proven  quite  a 
troublesome  question,  and  has  necessitated  four 
distinct  drainage  channels  through  the  yard.  As 
stated  before.  Turtle  Creek  originally  skirted  the 
hills  which  now  form  the  southern  boundary  of 
the  yard,  and  tiie  chang^ing  of  its  course  to  its 
present  location  makes  it  necessary  to  convey 
by  artificial  means  the  water  draining  from  the 
hills  and  through  a  number  of  small  draws.  At 
the  west  end  of  the  yard  a  drainage  ditch  10  ft 
wide  and  about  6  ft  deep  has  been  constructed 
to  carry  a  stream  from  one  of  the  draws  and 
discharge  it  into  an  8-ft.  arch  culvert  leading 
under  the  tracks  to  Turtle  Creek.  The  ground 
which  will  be  occupied  by  the  new  engine  facili- 
ties is  too  low  to  drain  by  gravity,  and  for  that 
reason  a  pumping  system  will  be  installed.  Suit- 
able catch-basins  and  drains  will  be  provided  to 
convey  the  water  from  the  low  area  to  a  sump, 
25  ft.  in  diameter  and  25  ft  deep,  built  of  con- 
crete. Part  of  this  sump  will  be  partitioned  off 
into  a  chamber  in  which  two  pumps,  one  electri- 
cally and  the  other  steam  driven,  will  be  in- 
stalled. The  pumps  will  be  started  automatically 
by  means  of  floats,  the  electrically  driven  pump 
being  relied  upon  for  the  major  part  of  the  work 
and  the  steam-driven  held  in  reserve  as  an  auxil- 
iary. From  the  sump  the  water  will  be  forced 
through  a  24-in.  cast-iron  pipe  to  Turtle  Creek. 
The  pipe  was  laid  under  the  network  of  tracks 
by  opening  up  a  ditch  of  the  length  of  two  sec- 
tions of  pipe  and  completing  it  before  carrying 
the  work  farther.  The  ground  through  which  the 
pipe  runs  was  of  such  a  nature  that  it  was  not 
deemed  safe  to  lay  the  pipe  without  a  foundation, 
and  for  that  reason  it  has  been  constructed  on 
a  layer  of  concrete  34  in.  wide  and  5  in.  in 
depth.  After  it  was  in  place  and  caulked  it  was 
completely  surrounded  with  a  concrete  covering 
just  sufficient  in  thickness  to  cover  it  well  on  all 
sides.  Another  drain  pipe,  36  in.  in  diameter, 
runs  through  the  area  which  is  to  be  drained  by 
the  pumping  system  just  referred  to,  but  is  on 
such  a  grade  and  at  such  a  depth  that  it  can 
carry  only  the  water  collected  at  the  foot  of  the 
hill. 

Continuing  eastward  through  the  yard,  another 
drainage  system  is  encountered,  near  the  hump  of 
the  new  eastbound  classification  yard.  It  con- 
sists of  two  36-in.  cast-iron  pipes  laid  side  by  side 
and  draining  three  small  draws.  The  water  is 
delivered  to  these  pipes  from  the  points  where  it 
is  collected  by  an  open  concrete  drain  254  ft. 
deep  and  ^Vi  ft.  wide.  About  600  ft  from  the 
end  of  the  classification  yard  a  double  3x4-ft 
box  culvert  has  been  built  to  care  for  the  drain- 
age of  that  portion  of  the  yard.  A  ditch  2.500 
ft  long  collects  the  water  and  carries  it  to  the 
south  end  of  this  twin  box.  Between  the  east- 
bound  classification   and   advance    yards    Brush 


Creek  crosses  the  right-of-way  through  a  six- 
track,  three-span  masonry  bridge.  The  spans  are 
each  25  ft,  with  a  9-ft  rise,  the  springing  line 
being  8  ft  above  the  bed  of  the  creek. 

Ample  provision  for  fire  protection  has  been 
made  by  water  mains  throughout  the  entire  yard, 
hydrants  being  placed  at  convenient  intervals. 

The  CotutrucHoH  of  the  New  Yard. — The  work 
on  the  new  eastbound  receiving  and  classification 
yards  was  started  in  April,  1906,  and  at  the  pres- 
ent time  the  tracks  are  laid  in  the  receiving  end, 
but  the  grading  is  still  in  progress  for  the  classi- 
fication tracks.  The  greater  part  of  the  receiving 
yard  is  constructed  on  a  fill  from  8  to  25  ft.  high, 
rising  toward  the  east  end  of  the  yard  in  order 
to  attain  the  proper  elevation  for  the  hump.  The 
material  for  this  fill  is  secured  from  the  heavy 
cut  at  the  entrance  to  the  classification  yard.  The 
latter  lies  partly  in  the  cut  referred  to  and  partly 
upon  filled  ground,  the  cut  in  one  place  running 
to  the  maximum  of  70  ft,  and  the  fill  from  5  to 
30  ft.    The  total  excavation  is  1,175,000  cu.  yd.. 


able  length  on  the  side  of  one  of  the  hills  in 
order  to  back  a  long  train  of  dump  cars  on  to 
it  and  thus  save  time  over  the  other  method  of 
merely  backing  a  few  cars  at  a  time  alongside 
the  shovel.  The  first  cut  of  the  shovel  was  taken 
in  the  hillside  at  the  sub-grade  level  and  the  soil 
merely  thrown  to  the  opposite  side,  thus  forming 
a  bench  upon  which  the  narrow-gauge  track  was 
laid.  The  work  was  continued  in  the  customary 
fashion,  the  narrow-gauge  track  being  moved 
laterally  as  fast  as  the  fill  outside  of  it  was  com- 
pleted. The  work  has  required  the  use  of  17 
narrow-gauge  locomotives  and  180  side-dump 
cars.  The  contractor  for  the  work  is  H.  S. 
Kerbaugh,  Inc.,  Philadelphia. 

In  connection  with  this  work  it  has  been  neces- 
sary to  make  a  road  change  about  2,000  ft.  long 
and  to  construct  an  arch  beneath  the  throat  be- 
tween the  receiving  and  the  classification  yards 
in  order  to  connect  the  highway  with  an  overhead 
bridge  spanning  the  old  yard.  The  arch  is  of 
masonry  46  ft.  long,  with  a  span  of  30  ft.  and  a 
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of  which  804,282  yd.  are  in  the  large  cut  above 
referred  to. 

The  material  encountered  is  principally  shale, 
which  disintegrates  upon  exposure  to  the  weather, 
but  which  had  to  be  blasted  for  rapid  removal. 
A  light  layer  of  mixed  soil,  sand  and  gravel  over- 
lies the  shale,  which  is  about  25  ft.  thick,  and  be- 
neath the  latter  is  a  bed  of  low-grade  lime-stone. 
The  holes  used  for  the  blasting  were  drilled  by 
three  Star  portable  drilling  machines,  and  in  all 
cases  went  down  to  the  grade  it  was  desired  to 
secure  at  the  point  where  they  were  sunk.  The 
holes  averaged  between  35  and  40  ft  in  depth, 
the  maximum  being  about  70  ft.  The  diameter 
of  the  holes  was  6  in.  Where  solid  rock  was 
encountered  eight  Ingersoll-Rand  steam-driven 
drills  were  used.  Large  masses  of  stone  and 
shale  which  could  not  be  economically  broken  up 
by  hand  were  mud  capped.  Soil  was  removed 
by  Bucyrus  70-ton  steam  shovels,  two  working 
on  each  side  of  the  hill  through  which  the  throat 
of  the  yard  has  been  cut  After  the  major  part 
of  the  work  was  completed,  but  two  of  the  shovels 
were  required  to  complete  the  work,  and  these 
are  still  in  operation.  The  earth  and  rock  were 
removed  by  3-yd.  side  dump  cars  running  on  42- 
in.  tracks,  and  wherever  possible  these  cars  were 
operated  in  good  sized  trains  so  as  to  avoid  de- 
laying the  shovel.  In  order  to  do  this  it  was 
necessary  in  one  case  to  cut  a  bench  of  consider- 


rise  of  7^  ft.  A  track  running  off  to  the  right  at 
the  east  end  of  the  eastbound  classification  yard 
has  necessitated  a  change  of  the  channel  of  Brush 
Creek,  and  this  was  done  by  means  of  a  steam 
shovel  working  in  the  new  bed  of  the  stream.  .A.n- 
other  piece  of  work  done  at  the  same  time,  but  in- 
dependent of  the  new  yard  construction,  was  a 
retaining  wall  of  concrete  at  a  change  in  the  course 
of  Brush  Creek  alongside  the  advance  yard.  The 
wall  is  5  ft.  high,  3J4  ft.  thick  and  1,400  ft.  long. 
It  is  composed  of  1:2:5  concrete  with  dredged 
sand,  and  gravel  up  to  1I/2  in.  in  diameter.  The 
material  was  mixed  in  a  Smith  mixer  mounted 
alongside  a  track  on  the  north  side  of  the  creek; 
although  the  retaining  wall  itself  is  on  the  south 
bank.  This  arrangement  requires  all  of  the  con- 
crete to  be  wheeled  across  the  creek,  and  for  this 
reason  light  timber  runways  were  thrown  across 
from  bank  to  bank  at  three  different  points,  and 
the  mixer  moved  opposite  these  as  the  work 
progressed.  The  advantage  of  keeping  the  mixer 
on  the  north  bank  was  that  only  one  class  of 
material,  the  mixed  concrete,  was  wheeled  across 
the  water,  whereas  if  the  mixer  had  been  placed 
on  the  south  bank  the  sand,  gravel  and  cement 
would  all  have  had  to  be  taken  over  the  creek 
separately. 

The  construction  of  the  new  yard  is  in  charge 
of  Mr.  N.  F.  Brown,  assistant  engineer,  Penn- 
sylvania R.  R.,  Pittsburg,  Pa. 
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The  Nelson  Street  Viaduct  at  Atlanta. 


The  old  steel  viaduct,  which  formerly  carried 
Nelson  Street,  Atlanta,  Ga.,  over  the  yards  of 
the  Southern  Railway,  recently  has  been  replaced 
by  a  reinforced  concrete  structure  479  ft.  3%  in. 
long,  made  up  of  ten  flat  arch  spans,  seven  of 
which  are  between  40  and  50  ft.  in  clear  span, 
the  remaining  three  having  spans  of  75  ft.,  $3]/2 
ft.,  and  20  ft.  55^  in.,  respectively.  The  width 
of  the  new  viaduct  from  center  to  center  of  out- 
side arch  ribs  is  about  32  ft.  This  is  the  width 
of  the  roadway  proper  on  which  is  carried 
vehicular  traffic  and  in  the  center  a  double-track 
street  car  line.  Outside  the  roadway  on  each 
side  is  a  9-ft.  sidewalk  carried  by  reinforced 
concrete  cantilever  beams,  as  shown  in  ac- 
companying illustrations.  The  clear  headroom 
over  the  main  and  freight  yard  tracks  is  21  and 
18  ft,  respectively.  From  one  end  the  roadway 
rises  on  a  2  per  cent,  grade  for  100  ft. ;  then  it 
meets  a  vertical  curve  40  ft.  long;  and  the  re- 
maining 339J4  ft-  is  on  a  2  per  cent,  downgrade 
to  the  other  end.  In  the  yard  the  viaduct  crosses 
over  two  canopied  freight  platforms,  inbound 
and  outbound  respectively,  one  of  which  may  be 
seen  in  an  accompanying  illustration. 

The  arches  are  of  the  ribbed  type,  reinforced 
with  Kahn  trussed  bars  and  built  continuously 
through  the  supporting  piers.  There  are  six  ribs 
supporting  each  span,  four  in  the  center  spaced 
S  ft.  on  centers  under  the  street  car  tracks  and 
the  two  outside  under  the  curb  lines  of  the 
driveway.  The  cantilever  beams  supporting  the 
sidewalks  are  10  ft.  on  centers  and  are  attached 
to  the  two  outer  ribs  on  each  side.  The  ribs  are 
designed  to  support :  The  dead  load  imposed 
by  the  concrete  and  road  materials,  assumed  as 
140  lb.  an^  100  lb.  per  cubic  foot,  respectively; 
100  lb.  per  square  foot  live  load  on  the  sidewalk; 
100  lb.  per  square  foot  or  a  is-ton  moving  road 
roller  on  the  driveway;  and  a  succession  of  40-ton 
electric  cars  on  the  track  ribs. 

Five  successive  spans  over  the  freight  yards, 
ranging  from  40  ft.  Ys  in.  to  44  ft.  254  'n.  in 
length  are  typical.  In  these  spans  each  of  the 
four  ribs  under  the  car  track  is  14  in.  wide  and 
18  in.  deep  at  the  crown,  while  those  under  the 
curb  lines  are  12  in.  wide  and  32  in.  deep  at  the 
same  point.  The  depth  in  each  case  includes  the 
6-in.  floor  slab  which  was  built  continuously  over 
the  ribs  in  the  same  manner  that  the  latter  were 
built  through  the  piers.  Each  rib  in  these  spans 
is  reinforced  in  both  intrados  and  e.xtrados  with 


ribs  with  j4-in.  transverse  bars  18  in.  on  centers. 
Between  the  outside  rails  and  the  curb  line  the 
reinforcement  is  J^-in.  transverse  rods  15  in.  on 
centers.  The  s-in.  sidewalk  slabs  have  J^-in. 
longitudinal  rods  15  in.  on  centers.  Over  the 
four  center  ribs  the  floor  slab  is  depressed  about 
4  in.  to  afford  room  for  the  street  car  rails,  the 
tops  of  which  are  flush  with  the  4-in.  wood  block 
pavement  The  reinforcement  of  the  cantilever 
sidewalk  brackets  and  the  concrete  railing  is  in- 


Sectlons  of  Ribs  of  Typical  Span. 


Half  Section  at  Crown 


wide  each,  while  the  middle  one  has  a  width  of 
6  ft.  Each  leg  rests  on  separate  stepped  footings 
carried  down  to  a  maximum  depth  of  6J^  ft. 
below  the  top  of  the  rails.  The  reinforcement 
in  the  piers  of  the  typical  spans  consist  of  two 
ix3-in.  bars  placed  just  above  the  soffit  plane  of 
the  arch  openings  and  four  'ix3-in.  bars  in  each 
pier  leg  extending  from  the  bottom  of  the  foot- 
ings up  to  the  floor  slab. 

The  construction  of  centering  for  most  of  the 
spans  presented  no  problems  of  unusual  diffi- 
culty. Two  spans,  however,  47  and  75  ft  long, 
over  the  main  line  tracks  had  to  be  constructed 
without  interrupting  or  endangering  traffic  on 
any  of  these  tracks.  This  prevented  the  placing 
of  the  usual  intermediate  falsework  between  the 
piers  and  necessitated  carrying  the  centering  on 
wooden  Howe  trusses  arranged  as  shown  by  ac- 
companying sketches.  The  concrete  was  pre- 
pared in  a  No.  i  Smith  mixer,  a  1 :2 :4  mixture 
being  used  for  the  arch  ribs  and  floor  and  a 
1 :3 :5  mixture  for  the  piers  and  footings.  The 
stone  was  crushed  in  an  Aurora  crusher,  driven 
by  a  15-h.p.  Frick  engine,  and  was  hoisted  into 
bins  from  which  it  was  drawn  out  as  needed  on 
a  platform  at  the  mouth  of  the  mixer.  The  latter 
delivered  to  skip  cars  which  were  hoisted  up  an 
inclined  track  to  the  deck  of  the  bridge  by  a 
Lambert  single-drum  hoist  taking  steam  from 
the  crusher  engine  boiler.  On  the  bridge  the 
skip  cars  were  switched  on  to  the  proper  track 
by  a  turntable.  The  entire  contract  involved  the 
placing  of  about  2,500  cu.  yd.  of  concrete  and  100 
tons  of  reinforcing  steel.  Work  was  begun  May 
I,  1906,  and  was  completed  January  i,  1907. 

The  viaduct  was  designed  by  the  Trussed  Con- 
crete Steel  Company,  subject  to  the  approval  of 
Mr.  D.  W.  Lum,  chief  engineer  of  maintenance 
of  way.  Southern  Railway.  Mr.  W.  W.  Griffin, 
of  Atlanta,  was  the  contractor. 


Cross  Sections  of  Typical    Span. 


Perforating   a  Well  Casing  in   Position. 

Drilling  apparatus  has  been  used  by  Messrs. 
Merryweather  &  Sons,  Greenwich,  England,  in 
sinking  an  artesian  well.  The  well,  which  was 
lined  with  12-in.  pipe,  had  been  driven  through  a 
water-bearing  stratum  in  the  hope  of  securing  a 
more  abundant  flow  at  a  lower  level.  This  hope 
was  not  fulfilled,  and  it  was  decided  to  tap  the 
stratum  that  was  first  penetrated.  The  well 
casing  had  cut  off  this  flow,  and  it  was  neces- 
sary to  perforate  the  pipe  by  drilling  from  the 
inside.  Two  drills,  to  each  of  which  was  keyed 
a  bevel   gear-wheel,   were   mounted   horizontally. 


Elevation   and  Section  of  Centering  for  75-Foot  Span,   Nelson   Street  Viaduct. 


two  ix3-in.  Kahn  bars  arranged  in  general  as 
indicated  on  an  accompanying  diagram.  Toward 
the  ends  of  each  rib,  where  the  shear  prongs  of 
the  bars  in  the  intrados  and  extrados  do  not 
meet,  J/2-in.  stirrups  are  used  as  shown.  The 
top  rib  bars  are  continuous  through  the  piers, 
the  ends  of  successive  rods  lapping  at  the  cen- 
ters of  the  spans.  In  general  this  system  of  re- 
inforcement is  characteristic  of  the  other  spans, 
though  it  differs  in  detail  owing  to  variation  in 
span  and  size  of  arch  ribs. 
The  6-in.  floor  slab  is  reinforced  over  the  track 


'  dicated  on  the  drawing.  Where  the  beam  oppo- 
site the  bracket  is  omitted,  as  it  has  been  where 
the  position  of  the  piers  prevented  its  construc- 
tion, the  upper  rods  of  the  bracket  are  extended 
into  the  floor  slab  and  the  lower  rods  are  tied 
into  the  outside  arch  rib. 

The  piers  in  the  freight  yard,  where  the  clear- 
ance is.  18  ft.,  are  2  ft  thick,  while  those  sup- 
porting the  higher  spans  over  the  main  track  are 
3  ft.  thick.  Each  pier  is  pierced  with  two  arched 
openings  10J/2  ft  wide,  three  legs  being  thus 
formed.    Of  these,  those  on  the  outside  are  3  ft 


pointing  in  diametrically  opposite  directions,  and 
a  third  bevel  gear-wheel,  keyed  to  the  vertical 
boring  rod,  meshed  with  these  two.  To  feed  the 
drills  the  inner  ends  of  the  drill  shaft/  were 
threaded,  and  each  carried  a  miter  wheel  tapped 
to  fit  the  drill  shaft.  Another  wheel  on  the 
vertical  shaft  engaged  these  wheels,  and,  the  gear 
ratio  of  this  set  of  wheels  being  different  from 
that  of  the  driving  gears,  as  the  boring  rod 
turned  the  drills  revolved  more  rapidly  than  the 
threaded  spindle  wheels,  and  so  were  fed  for- 
ward. 
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The  Detroit  River  Tunnel  Caissons. 


A  By-Product  Charcoal-Iron  Plant  at  Mar- 
quette, Mich. 


The  general  design  of  the  Detroit  River  tunnel 
was  illustrated  in  The  Engineering  Record  of 
Teb.  17,  1906.  and  details  of  the  method  of  con- 
-truction  finally  adopted  were  explained  in  the 
issue  of  March  2,  1907.  There  are  to  be  two 
tubes,  20  ft.  in  iirterior  diameter  and  26  ft.  4  in. 
apart  on  centers,  leaving  a  clearance  of  3  ft. 
between  them  on  the  center  line.  Each  tube 
has  a  riveted  steel  shell  23  ft.  4  in.  in  diameter, 
the  pair  of  them  for  each  section  being,  placed 
in  a  long  pontoon,  which  also  serves  as  a  mold 
or  form  to  retain  the  concrete,  which  will  be 
rilled  in  around  the  steel  shells  after  the  section 
has  been  sunk  into  place  in  the  trench  dredged 
for  it.  The  upper  part  of  the  trench  is  exca- 
vated by  a  dipper  dredge,  and  the  lower  part 
by  a  clam-shell  dredge  provided  with  a  specially 
designed  bucket.  The  subaqueous  portion  of  the 
lunnel  will  consist  of  ten  sections  like  that  illus- 
trated, each  about  260  ft.  long.  The  shells  on 
top  of  the  section  are  air  chambers,  which  are 
used  in  sinking  the  tubes,  an  operation  which  it 
is  planned  to  carry  out  as  follows :  Inlet  valves 
■■  the  bottoms  and  outlet  valves  in  the  upper 
part  of  the  bulkheads  are  opened,  so  that  water 
eaters  through  the  former  and  air  escapes  through 
the  latter,  causing  the  tubes  to  sink  slowly  until 


The  Marquette,  Mich.,  charcoal-iron  plant  of 
the  furnace  department  of  the  Cleveland-Cliffs 
Iron  Co.  is  fully  equipped  to  reclaim  a  large  per- 
centage of  the  by-products  from  the  smoke  pro- 
duced in  the  manufacture  of  the  charcoal  used 
in  the  plant.  The  latter  has  an  average  daily  out- 
put of  125  tons  of  first  grade  charcoal  pig-iron, 
which  is  produced  by  a  single  blast  furnace,  A 
group  of  eighty-six  bee-hive  brick  charcoal  kilns, 
a  number  of  buildings  in  which  by-products  are 
made  from  the  smoke  and  a  large  central  power 
station  supplying  steam  and  power  are  also  in- 
cluded in  the  plant.  The  iron-ore  used  in  the 
manufacture  of  the  charcoal  iron  is  delivered 
from  the  mines  of  the  company  at  Ishpeming  and 
Negaunee  over  the  Lake  Superior  &  Ishpeming 
Ry.  The  latter  was  built,  and  is  operated  for 
handling  iron-ore  from  mines  in  the  Marquette 
district  to  docks  on  Lake  Superior  at  Marquette. 
The  construction,  equipment  and  operation  of  this 
road  were  briefly  described  in  The  Engineering 
Record  of  Aug.  31,  1907.  Switching  connections 
are  extended  into  the  plant  from  the  Marquette 
&  Southeastern  Ry.,  an  allied  line  which  extends 
along  the  site  of  the  plant.     The  large  quantities 


ing  in  case  the  mechanical  equipment  installed 
for  handling  ore  from  the  storage  pockets  to  the 
blast  furnace  is  out  of  comnjission. 

The  ore  is  handled  from  the  storage  pockets  to 
the  base  of  a  steep  incline  leading  to  the  top  ot 
the  blast  furnace,  in  electrically-operated  scale 
hopper  cars.  A  36-in.  gauge  track  extends  the 
length  of  the  row  of  storage  pockets  in  a  pit 
depressed  slightly  below  the  floor  of  the  building. 
.\  system  of  tracks  also  extends  to  the  charcoal 
kilns.  Each  of  the  cars  operated  on  this  system 
of  tracks  has  its  hopper-shape  body  arranged  so 
it  can  be  swung  on  a  weighing-scale  frame  car- 
ried by  the  car  truck.  These  cars  are  equipped 
with  street  railway  motors  and  controllers.  Power 
is  taken  from  a  double  trolley  supplied  with  cur- 
rent from  the  central  station.  The  cars  each  have 
Iialf  the  capacity  of  one  of  two  skips  in  which 
the  materials  are  hoisted  up  the  incline  leading  t« 
the  top  of  the  blast  furnace.  The  charcoal  and 
the  lime  used  for  flu.x  are  delivered  to  these  charg- 
ing skips  in  two-wheel  iron  carts  on  transfer  cars 
handled  by  electric  locomotives. 

The  blast  furnace  is  at  one  end  of  the  cast 
Iiouse,  the  latter  being  S0.X15S  ft.  in  plan.  The 
furnace  is  very  similar  in  arrangement  to  the 
modern  blast  furnaces  in  which  iron-ore  is  re- 
duced to  pig  with  coke,  and  it  is  operated  in 
practically  the    same   manner   as   are    those   fur- 


Tunnel  Caisson  for  Twin  Tunnels  under  the   Detroit   River. 


the  outlet  valves  are  submerged.  The  latter  arc 
located  so  as  to  retain  a  certain  quantity  of  air 
above  them,  which  gradually  escapes  through 
vent  valves,  operated  from  the  attendant  scows. 
Finally  enough  additional  water  is  admitted  to 
sink  the  tubes  below  the  surface,  until  the  air 
cylinders  on  top  commence  to  be  submerged  and 
maintain  the  tubes  in  a  horizontal  position,  pre- 
venting them  from  sinking  farther  until  their 
buoyancy  is  overcome.  The  air  cylinders  arc 
ballasted  by  admitting  water  ballast  or  expelling 
it  with  compressed  air,  until  the  combined  weight 
of  the  tubes  and  the  cylinders  produces  a  ten- 
sion of  only  about  10,000  lb.  on  the  lines  attached 
to  each  end  of  the  section.  It  is  thus  maintained 
in  even  balance  and  gradually  lowered  to  the 
bottom  under  perfect  control,  without  danger  of 
severe  stresses  or  distortion.  The  tunnel  is 
being  built,  under  the  supervision  of  Mr.  W.  S, 
Kinnear,  chief  engineer  of  the  Detroit  River 
Tunnel  Co.,  by  Butler  Bros.-HoflF  Co.,  of  New 
York  City.  The  general  plan  followed  is  a 
modification  by  the  contractors  of  a  plan  sug- 
gested by  Messrs.  W.  J.  Wilgus,  H.  A.  Carson 
and  W.  S.  Kinnear,  the  committee  which  orig- 
inally studied  the  project  for  the  New  York 
Central  interests.  The  committee  outlined  four 
diflerent  methods  of  construction  which  would 
be  acceptable,  and  permitted  the  contractors  to 
suggest  modifications,  or  entirely  diflferent  plans. 


of  wood  required  in  making  the  charcoal  used 
in  the  manufacture  of  the  iron  are  also  delivered 
by  rail  from  extensive  forests  reached  by  the  Mar- 
quette &  Southeastern  Ry.,  and  by  the  Munising 
Ry.,  a  second  allied  line. 

An  outline  general  plan  of  the  plant,  showing 
the  relative  location  of  the  principal  parts  of  the 
latter,  is  given  in  an  accompanying  illustration. 
The  iron-ore  is  delivered  to  a  large  stock  house 
containing  a  number  of  elevated  storage  pockets. 
In  front  of  this  house  are  the  blast  furnace  and 
a  casting  house,  the  central  power  station  and 
the  auxiliary  buildings  of  the  plant.  In  the  rear 
of  the  stock  house  are  the  charcoal  kilns,  and 
back  of  them,  the  group  of  buildings  in  which  the 
by-products  are  made  from  the  smoke  produced 
from  these  kilns  during  the  manufacture  of  cbar- 
coal.  * 

The  ore  stock  house,  100x300  ft.  in  plant  and 
44  ft.  to  the  eaves  line,  has  sheet-iron  sides  and 
a  corrugated  sheet-iron  roof,  carried  by  steel 
roof  trusses.  Two  switch  tracks  are  extended 
longitudinally  through  it  on  trestles,  at  a  height  of 
25  ft.  above  the  floor.  One  of  these  tracks  is 
over  a  row  of  fourteen  ore  storage  pockets,  with 
a  capacity  of  100  tons  each,  which  are  along  one 
side  of  the  building.  The  other  is  approximately 
on  the  center  line  of  the  building  and  is  intended 
to  deliver  ore  to  piles  on  the  floor  of  the  build- 


naces.  It  is  12  ft.  in  diameter  and  70  ft.  high. 
A  large  blowing  engine  in  the  central  power  sta- 
tion supplies  heated  air  blast  to  it  at  a  pressure 
of  8  to  12  lb.  per  square  inch.  The  gases  driven 
from  the- top  of  the  furnace  are  utilized  in  firing 
part  of  the  boilers  in  the  central  station,  and  als« 
three  I7x70-ft.  Cowper  Roberts  brick-lined  stoves 
through  which  the  air  blast  is  passed  before  reach- 
ing the  furnace.  The  charcoal  and  iron-ore  are 
placed  in  alternate  layers  when  the  furnace  is 
charged,  but,  as  in  the  coke-fired  process,  a  fire 
is  always  maintained.  Four  heats  are  draw* 
from  the  furnace  every  24  hr.,  two  heats  during 
the  day  and  two  during  the  night. 

This  blast  furnace  has  made  a  phenomenal  rec- 
ord for  charcoal  practice,  since  it  has  been  in  con- 
tinous  operation  for  over  four  and  a  half  years. 
This  record,  however,  is  eclipsed  by  the  Glad- 
stone furnace  of  the  same  company,  which  has 
been  in  continuous  operation  for  over  six  years 
and  seven  months.  These  records  are  the  more 
remarkable  when  it  is  considered  that  the  average 
blast  of  charcoal  furnaces  in  N'orthern  Michigan 
averages  something  less  than  two  years.  These 
long  blasts  are  due  to  the  fact  that  the  furnaces 
are  equipped  with  the  Farrell  bosh  jacket,  used 
in  connection  with  the  Gayley  bronze  bosh  plates. 
The  Farrell  jacket  absolutely  prevents  the  tipping 
or  sagging  of  the  bosh  plates  and  the  moving  of 
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ilu-  bosh  brick  through  expansion  or  contraction. 
The  floor  of  the  cast  house  is  a  deep  bed  of 
lake  sand  into  which  the  iron  is  drawn  from  the 
furnace.     One  central  ditch,  or  furrow,   extend- 
ing the  length  of  the  building  from  the  tapping 
hole  of  the  furnace,  is  thrown  up  in   this  sand. 
Latteral  transverse  furrows  are  taken  from  this 
main   furrow   at  intervals   of  about  6  ft.,  and  a 
row  of   smaller,  secondary  longitudinal   furrows, 
each  54   in.    long    are  taken  from  each   latteral, 
thus    forming    a   complete   gridiron    of    furrows. 
The  transverse  lateral  furrows  are  at  succecd- 
ingly  lower  levels,  receding  from  the  furnace,  so 
those  closest  to  the  latter  are  filled  first  when  the 
cast   is   made.    The   molten-ore   is   drawn   freely 
from  the  furnace  into  the  furrows  until  slag  ap- 
pears in  it,  when  a  skimming  gate  is  placed  in 
the  central  furrow  near  the  furnace.    As  the  pro- 
portion of  slag  increases  this   gate  is   gradually 
lowered,   the  iron  being  heavier  passes   under  it, 
while  the  slag  is  diverted  to  one  side  into  a  ditch 
leading  to  an  open  area  at  the  side  of  the  build- 
ing.     Meanwhile,    as    each    lateral    and    the   sec- 
ondary  longitudinal   S4-in.   laterals   leading   from 
it  are  filled,  a  loose  paddle-shape  iron  gate,  coated 
with  fire  clay,  is  thrown  into  the  connection  with 
^  the  main  furrow  to  cut  off  the  supply  from  the 
■"  latter.     The  iron  in  the  54-in.  laterals  is  broken 
'■r  from    the    main    laterals    while    hot    with    hand 
'v/sledges.    The  whole  mass  is  then  cooled  by  sprays 
•f  water  applied  from  overhead  perforated  pipes 
along  the  aide  of  the  building,    ^yhen  sufficiently 
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sq.  ft.  of  heating  surface.  The  induced  draft  is 
supplied  by  either  of  two  5.sxi4-ft.  fans,  each 
driven  by  a  separate  I2xi6-in.  direct-connected 
simple  condensing  engine.  A  I2x40-ft.  steel  stack 
serves  all  twelve  boilers. 

The  feed  water  for  the  boilers  is  supplied  from 
a  hot  well  by  either  of  two  Prescott  compound 
condensing  9xi8xi2x9}/2-in.  pumps  in  the  engine 
house.  All  other  units  in  the  engine  house  are 
also  operated  condensing,  the  condensed  water 
being  delivered  to  the  hot  well.  Condensation 
from  the  chemical  plant  is  also  returned  to  this 
well.  The  feed-water  connections  to  the  boilers 
are  made  at  the  front  end  of  the  latter,  but  all 
feed-water  supply  lines  are  in  duplicate,  and 
duplicate  connections  are  provided  at  the  boilers. 

A  22-in.  steam-supply  main  under  a  pressure 
of  140  lb.  is  extended  overhead  from  the  boiler 
house  to  the  buildings  in  which  the  by-product 
processes  are  carried  on,  large  quantities  of  live 
steam  being  required  in  these  processes.  A  12-in. 
steam-supply  main,  also  under  a  pressure  of  140 
lb.,  extends  from  the  boiler  to  the  engine  house; 
and  an  8-in.  auxiliary  steam  line  is  extended  to 
this  house  for  emergency  use.  All  oi  the  boilers 
in  the  boiler  house  are  connected  so  steam  can 
be  supplied  from  any  of  them  to  any  of  the  mains. 

The  blowing  engine  in  the  engine  house  which 
furnishes  air  blast  for  the  furnace  is  a  South- 
wark  cross-compound  condensing  unit,  with  22x 
36-in.  and  46x36-in.  steam  cylinders,  and  two  48X 
48-in.  air  cylinders.     The  two  sides  of  the  unit 


General   Plan   of  Ch 
cooled,  the  iron  is  removed  and  preparations  are 
made  for  another  cast. 

The  central  power  station  comprises  a  90x168- 
(t.  boiler  house  and  a  soxi30-ft.  engine  house. 
The  boiler  house  contains  twelve  five-drum  Stir- 
ling water-tube  boilers,  each  with  3,412  sq.  ft.  of 
heating  surface.  Eight  of  these  boilers  are  in  a 
row  along  one  side  of  the  boiler  house,  and  oper- 
ate at  140  lb.  pressure;  the  remainder  are  in  a 
second  row  along  the  other  side  and  also  operate 
,at  140  lb.  pressure.  The  boilers  in  the  row  of 
eight  are  each  equipped  with  a  Murphy  stoker 
for  coal  firing,  but  are  fired  chiefly  with  gas  from 
ihei  blast  furnace  and  with  liquid  tar  and  oils 
furnished  from  the  by-product  portion  of  the 
plant.  Such  coal  as  is  used  is  delivered  at  the 
boiler  house  in  cars,  from  which  it  is  dumped 
into  a  track  hopper.  The  coal  passes  from  the 
latter  through  a  coal  crusher  and  thence  into  a 
Link-Belt  overlapping-bucket  conveyor  that  ele- 
▼ates  it  to  a  row  of  storage  bunkers  over  the  row 
of  eight  boilers.  The  tar  and  oils  used  under  the 
boilers  are  quite  fluid,  and  are  supplied  through 
nozzles  under  a  pressure  of  100  lb.  They  are  de- 
livered to  the  boiler  house  through  brass  pipe 
Knes,  as  they  attack  all  metals,  except  copper. 
The  blast  furnace  gases  and  the  tar  and  oils  can 
be  fired  separately  or  together,  as  desired.  The 
boilers  in  the  row  of  four  are  fired  with  furnace 
gases,  tar  and  oils  and  coal  breeze. 

The  boilers  are  all  operated  on  induced  draft 
and  are  served  by  a  Green  economizer  with  13,340 
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are  disconnected  so  either  side  can  be  operated 
separately  in  case  the  other  is  out  of  service. 
This  arrangement  assures  a  continuous  supply  of 
air  to  the  furnace  with  the  one  unit.  The  latter 
is  served  by  a  Weiss  counter-current  condenser, 
with  a  capacity  of  24,000  lb.  of  water  per  hour. 
This  condenser  also  serves  the  other  steam-con- 
suming units  in  the  engine  house.  Circulating 
water  for  it  is  obtained  from  the  general  distri 
bution  system  of  the  plant. 

Electric  current  for  operating  the  industrial 
railway  system,  for  lighting  and  for  driving  mo- 
tors in  various  parts  of  the  plant,  is  supplied  by 
two  iso-kw.  220-volt  direct-current  Westinghouse 
generators,  each  direct-connected  to  a  16  and  27X 
i6-in.  compound-condensing  automatic  vertical 
Westinghouse  engine.  Either  of  these  two  units 
is  capable  of  carrying  the  load  on  the  station,  so 
they  are  operated  singly  at  alternate  intervals. 

The  engine  house  also  contains  three  horizontal 
111/2,  18  and  30x24X20j^-in.  triple-expansion  con- 
densing Prescott  pumping  engines,  each  with  a 
capacity  of  5,000,000  gal.  These  pumps  supply 
water  from  an  intake  in  Lake  Superior  to  the 
general  system  of  the  plant,  at  a  normal  pressure 
of  60  lb.  per  square  inch,  but  can  operate  against 
a  pressure  of  180  lb.  for  fire  service.  Any  two  of 
them  are  capable  of  furnishing  the  water  re- 
quired, the  third  being  held  in  reserve. 

The  eighty-six  kilns  in  which  the  charcoal  is 
made  are  arranged  in  four  parallel  rows,  twenty- 
one  in  each  of  two  rows  and  twenty-two  in  the 
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other  two.  These  kilns  are  30  ft.  in  diameter  and 
are  arranged  much  the  same  as  an  ordinary  brick 
kiln.  Various  kinds  of  wood,  including  hard 
maple,  elm,  beech  and  tamarack,  are  used  in  mak- 
ing the  charcoal.  This  wood  is  all  obtained  about 
60  miles  east  of  Marquette,  where  extensive 
forests  are  to  be  found.  As  practically  all  of  the 
wood  in  a  tree  can  be  utilized,  very  little  waste 
is  occasioned.  The  wood  is  delivered  to  the  plant 
on  standard-gauge  flat  cars,  260  cords,  or  about 
17  cars,  being  furnished  to  the  charcoal  kilns  each 
day.  A  switch  track  is  laid  between  each  two 
side  rows  of  the  kilns,  and  the  latter  have  doors 
on  the  side  next  to  the  track,  so  the  wood  can  be 
placed  directly  in  them  from  the  cars. 

The  wood  is  placed  in  the  kilns  in  regular  rows 
and  layers,  in  order  to  utilize  the  capacity  of  the 
kiln  as  fully  as  possible.  On  the  average,  how- 
ever, about  5  per  cent,  of  the  space  in  the  kiln 
cannot  be  filled.  After  the  kiln  is  charged,  the 
wood  is  fired  and  the  charging  door  is  closed 
tightly  with  brick  masonry,  to  prevent  oxidation 
of  the  carbon  in  the  wood.  The  kiln  is  then  al- 
lowed to  burn  out,  which  requires  from  six  to 
eight  days,  the  wood  shrinking  about  20  per  cent., 
on  the  average,  during  that  time.  When  a  kiln 
has  been  burned,  it  is  allowed  to  cool,  after  whick 
the  charcoal  is  handled  directly  to  the  charging- 
hoppers  of  the  blast  furnace  in  the  two-wheel  iroa 
carts  on  the  electrically-operated  transfer  cars. 

Every  kiln  in  the  group  has  a  smoke  flue  con- 
nected to  a  main  flue  leading  to  the  by-product 
portion  of  the  plant.     These  flues  are   each  ar- 
ranged with  a  damper,  so  any  kiln  can  be  cow- 
pletely   isolated.     The   draft    in   the   flues   is    in- 
duced by  seven  70-in.   copper  fans,  each   drive« 
by  a  i5-h.-p.  motor.    The  smoke  being  conveyed 
by  the  main  flue  to  a  series  of  fifty-six  cooling 
towprs  in  which  it  is  reduced  to  a  liquid.    These 
towers   are  large   wooden,   vertical   surface   •o«- 
densers  supplied  with  water  from  the  distributio« 
system  of  the  plant.     The  liquified  smoke  is  de- 
livered  to    settling   tanks    in   which    the   tar   mmI 
oils,  which  make  up  about  3  per  cent,  of  it,  settle 
to  the  bottom,  being  heavier  than  the  remainder. 
When    the    contents    of    a    tank    are    completely 
settled  the  lighter  liquids  at  the  top  are   drawa 
off  and  delivered  to  the  by-product  buildings  by 
a  centrifugal  pump  driven  by  a  water  wheel  oper- 
ating on  the  water  discharged  from  the  conden- 
sers.    The  tar  and  oils  are  then  pumped  to  the 
boiler  house  by  a  motor-driven  centrifugal  pump, 
as  no  attempt  has  been  made  as  yet  to  refine  them. 
The  lighter  liquids  are  pumped  to  a  6oxii2-ft. 
building  containing  a  number   of  large  stills   i« 
which  a  secondary  separation  is  made.     The  dis- 
tillate from  these  stills  is  delivered  to  a  66xi82-ft. 
refining  still  house",  while  the  residue  is  utilized  i» 
producing  lime  acetate.    The  lime  is  added  to  the 
liquid  in  large  mechanically-stirred  mixing  tanks 
in  the  primary  still  house,  after  the  first  distilla- 
tion is  made.     The  residue  from  the  second  distil- 
lation is  conveyed  to  a  38x96-ft.  building  contain- 
ing a  long  steel-plate  drying  floor,  heated  from 
beneath,   on  which  the  moisture  is  driven  frora 
the    acetate.     Rotary    kilns,    similar    to    cement 
kilns,  have  been   tried   for  this  process,   without 
success.      Equipment   is    also    being    installed    to 
make  lime  acetone  as  a  by-product  of  the  lime 
acetate  process. 

The  liquids  delivered  from  the  primary  stiM 
house  to  the  refining  still  house  are  passed 
through  a  series  of  stills  in  the  latter,  the  final 
product  of  which  is  wood  alcohol.  This  is  pro- 
duced in  various  grades  up  to  ggiYi  per  cent.  pure. 
A  further  refinement  is  made  in  a  separate  483<96- 
ft.  building  in  which  pure  formaldehyde  is  made. 
Mr.  Wm.  G.  Mather  is  president  and  treasurer 
of  the  Cleveland  ClifTs  Iron  Co.  Mr.  Austin  Far- 
rell  is  manager,  and  Mr.  Geo.  J.  Slining  is  chief 
engineer  of  the  furnace  department. 
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The    Panama  Canal    Relief   Map    at    the 
Jamestown  Exposition. 

Br  Charles  H.  Johnson. 

Earb'  in  Januarj',  1907.  the  authorities  at 
Washington  decided  to  construct  at  the  James- 
town Exposition  a  large  relief  map  which  should 
show  the  Panama  Caital  as  finally  planned,  to- 
gether with  the  topography  of  the  surrounding 
country.  After  some  correspondence  the  writer 
was  selected  to  undertake  the  actual  construc- 
tion, finally  receiving  orders  early  in  March  to 
proceed  to  the  Exposition  via  Washington.  The 
oflSce  end  of  the  work  was  in  charge  of  Mr. 
Ralph  Whitman,  then  on  the  staff  of  the  Isth- 
mian Canal  Commission,  who  had  collated  all 
available  information  in  regard  to  the  topography 
and  placed  it  on  a  large  map  of  the  route  of 
the  Canal,  scale  l  =  50,000,  taken  from  the  report 
of  the  Commission  of  1905,  and  mounted  on  cloth. 

On  arriving  at  the  site  of  the  work  on  March 
II,  the  space  allotted  to  the  model  was  found 
to  be  covered  with  contractors'  shanties,  one 
being  in  the  process  of  demolition.  The  labor 
situation  was  bad,  wages  for  common  labor 
hcing  $1.75  for  eight  hours,  and  the  labor  very 
scarce  and  inefficient.  Cement  finishers  were  al- 
most impossible  to  obtain  and  wanted  50  cents 
an  hour.  Stone  and  cement  for  the  concrete 
were  bought  from  one  of  the  large  contracting 
firms  doing  work  at  the  grounds,  and  were 
taken  from  cars  on  a  track  alongside  the  work ; 
sand  was  obtained  from  the  beach,  about  200  ft. 
away. 

After  looking  the  situation  over  the  map  was 
laid  out,  the  dimensions  being  122  ft.  east  and 
west  and  50  ft.  north  and  south,  its  axes  corre- 
sponding with  the  center  lines  of  two  of  the 
government  exhibit  buildings,  its  horizontal  scale 
being  i  =  2,000.  The  ground  at  the  site  was  level ; 
excavation  showed,  first,  i  ft.  of  top  soil  mixed 
with  roots,  then  about  3  ft.  of  sandy  clay,  then  iS 
in.  of  sand,  then  clay  at  ground-water  level.  It 
was  decided  to  make  sea-level  on  the  map  about 
2  ft.  below  the  natural  surface  of  the  ground,  so 
that  by  grading  up  the  spoil  to  form  a  raised 
walk  around  the  map  visitors  would  be  suffi- 
ciently above  it  to  see  over  the  tops  of  the  hills. 

Some  Greeks  were  put  to  work  stripping  off 
top  soil  and  excavating  for  the  Atlantic  Ocean. 
A  search  for  cement  finishers  produced  a  couple 
of  negro  helpers  or  second  hands,  who  were 
willing  to  work  for  $2.50  a  day  and  stayed  with 
the  work  to  the  end.  The  Greeks  proved  un- 
satisfactory and  were  discharged  after  about  a 
week,  their  places  being  filled  by  negroes,  who 
were,  on  the  whole,  very  satisfactory  labor.  One 
white  man,  at  $60  per  month,  was  hired  to  run 
rod,  hold  tape,  assist  on  carpenter  work,  etc., 
and,  with  the  writer  and  the  negroes,  varying 
from  6  to  12  in  number,  constituted  the  entire 
working  force. 

As  soon  as  a  sufficient  area  had  been  stripped 
work  was  started  on  laying  out  the  Atlantic 
Coast  line.  The  first  method  used  was  by  setting 
up  a  plane  table  at  one  of  the  corners  of  the 
relief  map,  setting  the  edge  of  the  alidade  rule 
through  the  corresponding  corner  of  the  paper 
map  and  the  point  to  be  staked  out,  then  scaling 
the  distance  and  setting  the  corresponding  point 
on  the  ground.  This  method  proved  to  be  too 
slow  and  was  discarded  in  favor  of  one,  de- 
veloped by  the  writer,  which  was  as  follows: 
The  paper  map  was  ruled  oflF  in  rectangles  corre- 
sponding to  20x30  ft.  on  the  ground,  then  a 
piece  of  tracing  cloth  the  size  of  one  of  these 
rectangles  was  ruled  off  in  squares  correspond- 
ing to  I  ft.  square  on  the  ground.  The  tracing 
cloth  was  laid  on  one  of  the  rectangles  on  the 
paper  map,  the  comers  of  the  corresponding  rec- 
tangle on  the  ground  were  staked  out,  and  poles, 
marked  off  in  feet,  were  laid  I  ft.  apart,  parallel 


to  one  side  of  the  rectangle.  Then  noting  where 
the  coast  line  crossed  the  lines  of  the  tracing,  a 
line  was  drawn  on  the  ground  through  the  corre- 
sponding points  of  the  poles.  When  the  coast 
line  had  been  thus  marked  out  the  clay  was 
carefully  cut  away  with  a  mattock  and  the  bottom 
of  the  ocean  leveled  off  6  in.  below  sea  level, 
thus  allowing  3  in.  for  concrete  and  3  in.  for 
water. 

As  soon  as  two  or  three  hundred  square  feet 
of  subgrade  was  ready  the  concrete  was  laid, 
the  base  being  2J/2  in.  thick,  one  part  cement,  three 
parts  sand  and  six  parts  gravel  or  broken  stone, 
mixed  fairly  wet.  The  top  was  yi  in.  thick, 
mixed  one  part  cement  and  two  parts  sand,  and 
was  troweled  to  a  smooth  finish  when  it  was  to 
be  covered  with  water.  After  the  bottom  of  the 
-Atlantic  had  all  been  laid  work  was  started  on 
the  land,  the  hill   tops  and  rivers  being  located 


thick  and  paneled  on  the  outside.  The  panels 
were  16  in.  high,  about  5  ft.  long  and  2  in.  deep, 
the  moulding  above  the  panels  being  6  in.  wide. 
By  making  the  panels  this  length  it  was  possible 
to  divide  the  wall  into  12  sections,  exactly  alike, 
and  one  set  of  forms  was  used  for  the  entire 
work.  The  inside  forms  were  in  two  pieces,  one 
12  ft  and  the  other  18  ft.  long,  the  full  height 
of  the  wall,  and  were  built  of  inch  boards  nailed 
to  2x4  in.  verticals  spaced  about  2  ft.  on  centers. 
The  outside  forms  were  built  in  panels,  one  form 
for  each  panel,  and  were  2  ft.  9  in.  high,  the 
concrete  being  brought  to  the  level  of  the  bottom 
of  the  forms  with  slip  boards.  The  forms  were 
held  in  place  by  stakes  at  the  bottom  of  the  in- 
side forms,  through  ties  of  telegraph  wire  at  the 
bottom  of  the  outside  forms,  and  board  ties  about 
6  in.  above  th^  top  of  the  forms.  The  wall  con- 
crete was  one  part  cement,  three  parts  sand,  six 


The    Relief    Map  of  the   Panama   Canal   at   Jamestown. 


by  the  same  method  as  the  coast  line.  Stakes 
were  set  to  the  proper  grade  for  the  hill-  tops, 
the  river  valleys  were  chopped  out  of  the  clay, 
being  tested  frequently  for  grade  with  the  transit 
as  the  work  proceeded,  then  the  country  between 
the  hill  tops  and  the  rivers  was  modeled  in  to 
correspond  with  the  contours  on  the  paper  map, 
and  concreting  begun. 

The  vertical  scale  was  set  at  1=333,  a  vertical 
exaggeration  of  six,  after  several  scales  had 
been  tried  and  this  had  seemed  to  be  the  most 
effective  and  natural.  In  finishing  the  land  sur- 
face, practically  all  of  which  on  the  Isthmus  is 
covered  with  a  very  dense  forest  of  low  growth, 
the  attempt  was  made  to  get  a  finish  which  would 
have  the  same  appearance  as  the  real  country 
were  the  latter  viewed  from  a  balloon  at  a  suffi- 
cient height  to  make  it  appear  the  same  size  as 
the  map.  This  effect  was  obtained  by  beating 
the  surface  of  the  concrete  after  it  had  been 
floated  and  partly  set,  first  with  a  board  set  with 
wooden  knobs  and  then  with  a  block  of  wood 
and  an  irregular  surface  covered  with  battered 
tin. 

When  the  map  was  about  half  completed  work 
was  started  on  the  concrete  wall  surrounding  it. 
This  wall  showed  S^  ft  above  the  sea  level  of 
the  map  on  the  inside  and  2j^  ft.  above  the  sur- 
face of  the  walk  on  the  outside ;  it  was  12  in. 


parts  gravel,  mixed  wet.  The  forms  were  pulled 
the  morning  after  a  section  of  wall  was  finished, 
and  the  exposed  surface  plastered  with  a  thin 
coat  of  one  to  two  cement  mortar  brought  to  a 
floated  finish.  The  top  of  the  wall  was  given  a 
granolithic  finish. 

When  about  half  of  the  map  and  surrounding 
wall  had  been  completed  a  start  was  made  on  thfi 
painting.  The  land  surfaces  were  sized  and 
painted  one  coat  of  flat  green,  shaded  off  dark 
and  light  to  give  the  proper  hill  and  valley  ef- 
fects, the  rivers  being  lined  out  in  light  blue. 
The  bottoms  of  the  oceans  and  lakes  were 
stained  blue,  with  light  blue  shading  close  to  the 
shore.  The  paint  stood  all  right,  except  when 
put  on  cement  not  thoroughly  dry,  when  the  first 
rainstorm  turned  it  light  yellow. 

Three  concrete  boxes  were  built  outside  the 
wall,  2  ft.  6  in.  square  in  plan,  with  the  top 
flush  with  the  top  of  the  walk  around  the  map. 
A  i-in.  iron  pipe  was  connected  with  the  water 
main  and  run  into  one  of  these  which  was  lo- 
cated at  the  head  of  the  Chagres  River.  This 
furnished  the  water  supply  to  keep  the  lakes 
and  oceans  at  the  proper  level,  the  water  flowing 
down  the  Chagres,  filling  Lake  Gatun  and  then 
overflowing  into  the  Atlantic  and  through  the 
canal  into  Sosa  Lake  and  the  Pacific.  A  i-in. 
pipe   under   the  locks   permitted  the   draining  of 
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Lake  Gatun,  which,  together  with  that  of  the 
other  bodies  of  water,  had  to  be  done  every  fort- 
night. The  outlet  boxes  for  the  Atlantic  and 
Pacific  were  supplied  with  6-in.  earthenwiare 
drains  connected  with  the  sewer.  The  outlet 
was  in  the  bottom  of  the  concrete  box  and  was 
stopped  with  a  wooden  plug  sawed  off  at  the 
desired  water  level  and  having  a  central  hole, 
which  took  care  of  the  overflow  during  rains. 
When  it  was  necessary  to  drain  the  oceans  the 
plugs  were  pulled,  and  when  replaced  were  made 
tight  by  shaking  sand  around  them. 

The  accompanying  photograph  gives  a  very 
good  idea  of  the  appearance  of  the  finished  map. 
The  cost  of  construction  was  about  $4,000. 


A  Bad  Case  of  Rusty  Steelwork. 


A  steel  freight  shed  about  80  ft.  wide,  200  ft. 
long  and  22  ft.  high  to  the  eaves  was  built  in  1878 
at  an  Atlantic  port  and  has  since  been  exposed 
to  salt  atmosphere  and  moderately  high  wind. 
During  recent  construction  operations,  a  portion 
of  the  framework  was  exposed  and  it  was  found 
that  the  feet  of  many  of  the  columns  were  badly 
corroded,  as  indicated  by  the  accompanying  photo- 
graph of  one  of  them,  where  the  flanges  broken 
away  were  merely  kicked  out  by  one  of  the  labor- 
ers. At  this  point  the  thickness  of  the  flange  had 
been  reduced  from  H  in.  originally  to  a  minimum 
of  %  in.,  the  remaining  metal  being  soft  and 
spongy.  This  extreme  corrosion  did  not,  how- 
ever, exist  to  a  very  great  height  and  was  greatly 
diminished  at  a  distance  of  4  ft.  above  the  base. 
A  lighter  had  recently  been  in  collision  with  one 
of  these  posts,  which  bent  3  or  4  ft.  of  it  with- 
out breaking  it,  although  its  condition  was  the 
same  as  that  of  the  one  shown  in  the  engraving. 

The  posts  were  only  8  in.  wide  and  were 
braced  merely  with  a  4-ft.  kneebrace  strut  at  the 
top.  The  cross-sections  were  built  up  with  a 
single  8xi4-in.  web  plate  and  four  3x2^x^-in. 
angles,  and  if  ever  exposed  to  the  assumed  wind 
pressure  of  20  lb.  per  square  foot,  must  have  sus- 
tained a  high  total  stress.  It  is  remarkable  that 
the  structure  has  so  long  served  and  is  still  in 
service  and  not  very  much  distorted.  It  is  evi- 
dent that  considerable  water  leaks  through  the 
eaves  and,  following  the  column  to  its  base,  col- 
lects there  to  a  certain  degree  and  exposes  this 
part  of  the  metal  to  excessive  corrosion.  Little 
or  no  evidence  of  proper  painting  or  other  care  of 
the  steel  work  could  be  observed. 


Book  Notes. 


The  interest  shown  in  the  public  works  of 
Frankfort,  Germany,  is  so  great  that  the  city 
engineer,  Herr  Koelle,  has  prepared  an  excel- 
lent "Guide  to  Some  of  the  Public  Works"  of 
that  city.  It  is  a  handsome  book  of  79  pages, 
printed  in  English,  French  and  German  editions. 
The  book  takes  up  in  turn  the  growth  of  the 
city  and  its  extensions,  the  streets  and  roads, 
the  street  cleaning  methods,  the  sewerage  and 
sewage  disposal,  the  water  supply,  the  harbor 
works,  the  bridges,  and  the  systems  followed  in 
laying  out  new  parts  of  the  city.  A  large  num- 
ber of  excellent  illustrations  are  provided  and 
the  salient  features  of  each  subject  are  stated 
concisely  so  that  the  visitor  can  readily  grasp  them. 


In  view  of  the  rapidly  growing  use  of  hollow 
concrete  blocks  as  a  building  material  the  pub- 
lication of  a  thoughtful  paper  by  Mr.  E.  S. 
Larned,  entitled  "Regulation  and  Control  of 
Concrete  Construction,"  is  decidedly  timely.  The 
author  points  out  at  the  outset  that  while  ce- 
ment is  a  very  important  element  of  concrete 
work  of  any  sort,  nevertheless  the  other  materials 


with  which  it  is  combined  and  the  manner  of 
mixing  and  placing  those  materials  and  the 
forms  to  contain  them  are  also  of  prime  import- 
ance, and  should  be  submitted  to  the  same  in- 
spection and  study  by  competent  persons  as  are 
usually  required  of  the  cement.  This  is  not  so 
well  appreciated  by  architects  and  builders  who 
use  concrete  blocks  as  is  desirable.  In  order  to 
afford  a  basis  for  discussion  of  the  subject  Mr. 
Larned  then  outlines  a  set  of  specifications  for 
the  materials  for  such  blocks  and  the  methods 
of  mixing,  moulding  and  curing  them.  The  paper 
has  been  printed  for  free  distribution  by  the 
Association  of  American  Portland  Cement  Manu- 
facturers, Land  Title  Building,  Philadelphia,  and 
deserves  a  wide  circulation. 


In  these  days  of  widespread  concrete  construc- 
tion for  works  formerly  executed  in  brick  or 
stone  masonry,  there  is  some  danger  of  overldok- 
ing  the  many  merits  of  these  latter  materials. 
Attention  may  well  be  called,  therefore,  to  an 
excellent  pocketbook  of  rules,  directions  and 
tables,  bearing  the  title  of  "The  Building  Me- 
chanics' Ready  Reference."  The  author  is  Mr. 
H.  G.  Richey,  a  superintendent  of  construction 
of  United  States  public  buildings.  The  volume 
explains    the    different    classes    of   masonry,    the 
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methods  of  carrying  on  work  and  of  estimating 
quantities,  various  practical  features  useful  to 
masons,  gives  numerous  tables  of  the  properties 
of  building  stones  and  other  materials  employed 
in  connection  with  them,  and  furnishes  a  large 
variety  of  tables  useful  in  connection  with  ma- 
sonry construction.  The  author's  long  experi- 
ence in  supervisihg  the  erection  of  different 
grades  of  buildings  for  the  federal  government 
has  naturally  made  him  familiar  with  masonry 
work  in  many  parts  of  the  country,  and  many 
of  the  hints  he  gives  are  likely  to  be  of  interest 
to  those  who  consider  themselves  in  complete 
touch  with  all  that  is  known  in  one  section,  but 
have  not  become  familiar  with  the  way  work  is 
done  in  other  parts  of  the  country.  Special  men- 
tion should  be  made  of  the  excellent  character 
of  the  illustrations,  which  are  well  chosen  to 
make  clear  many  things  connected  with  masonry 
and  the  methods  of  constructing  it  which  cannot 
be  explained  in  words.  (New  York,  John  Wiley 
&  Sons,  $1.50) 


who  wish  to  have  a  practical  guide  to  the  design 
of  satisfactory  installations,  and  is  not  an  elab- 
orate theoretical  treatise.  The  heating  power 
of  fuels  and  the  construction  boilers  and  heat- 
ers are  taken  up  in  the  first  chapter.  In  the 
second  chapter  the  use  of  gas,  oil  and  electricity 
for  heating  is  discussed.  The  third  chapter  goes 
into  the  details  of  the  capacity  and  fuel  consump- 
tion of  heating  boilers  and  describes  methods  of 
testing  furnaces.  The  next  three  chapters  are 
devoted  to  a  consideration  of  the  phenomena 
that  take  place  in  heating  and  cooling  air  and 
in  warming  by  direct  radiators,  and  to  the  com- 
putation of  radiation  for  direct  warming  and  for 
use  with  blower  systems.  Information  is  also 
given  concerning  the  methods  of  heating  water 
and  computing  the  size  of  coils  for  the  purpose. 
The  ninth  chapter  is  a  discussion  of  the  flow 
of  steam  in  pipes,  the  methods  of  computing  the 
sizes  of  steam  mains  for  different  systems  of 
heating,  the  selection  of  exhaust  pipe  sizes  and 
the  effect  of  back  pressure  on  engines.  The  next 
chapter  is  an  explanation  of  the  methods  of  de- 
signing hot  water  mains,  while  the  last  chapter 
is  devoted  to  vacuum  and  vapor  systems  of  heat- 
ing. On  account  of  the  interest  now  shown  in 
such  systems,  the  space  devoted  to  them  is  con- 
siderable and  probably  more  information  is  given 
regarding  such  methods  of  warming  than  is 
available  in  any  other  single  book.  Throughout 
the  volume  the  author  has  laid  special  stress  on 
the  application  of  the  heat-unit  method  of  design. 
(New  York,  David  Williams  Co.,  $2.00.) 


A  "Hand-Book  of  Steel  Reinforcement"  has 
recently  been  prepared  by  the  engineers  con- 
nected with  the  American  Steel  &  Wire  Co.  It 
opens  with  an  explanation  of  the  position  which 
concrete  now  holds  among  engineering  materials 
and  then  takes  up  the  use  and  properties  of  re- 
inforced concrete.  Afterwards  the  cost  of  the 
material  is  discussed  and  there  are  chapters  on 
the  strength  of  concrete,  steel  for  reinforcing, 
the  protection  of  metal  imbedded  in  concrete,  fire 
protection,  the  modulus  of  elasticity  and  other 
properties  of  concrete,  the  methods  of  bonding 
old  and  new  concrete,  the  effect  of  freezing  and 
methods  of  finishing  the  surfaces  of  concrete. 
These  chapters  are  mainly  derived  from  various 
standard  works.  They  are  followed  by  tables 
of  the  weights,  areas,  sizes  and  other  features 
of  triangular  and  square  mesh  reinforcements, 
a  specialty  the  company  is  now  pushing  and  the 
advertisement  of  which  in  a  mild  way  is  evi- 
dently the  main  purpose  of  the  book.  These 
tables  are  followed  by  others  giving  the  safe 
bending  moments,  weights  and  thicknesses  of 
slabs  and  panels,  with  diagrams  of  the  same 
data  for  the  benefit  of  those  who  prefer  to  work 
from  them.  The  manner  in  which  the  tables 
are  prepared  is  explained  at  length  and  informa- 
tion is  given  concerning  the  various  sizes  of  wire 
that  can  be  used  in  slabs.  The  tables  are  based 
on  a  working  stress  of  16,000  lb.  per  square 
inch  in  steel,  and  a  1:2^:  S  Portland  cement 
concrete.  The  book  does  not  take  up  the  de- 
sign of  columns,  beams  or  girders.  (Chicago, 
American  Steel  &  Wire  Co.,  $2.00.) 


A  useful  handbook  on  the  principles  and 
methods  of  warming  buildings  has  been  prepared 
under  the  title  of  "Principles  of  Heating."  by 
Mr.  Wm.  G.  Snow.  The  book  is  apparently  in- 
tended  for  the   use   of   steam  fitters   and   others 


The  last  number  of  the  "Mitteilungen  ueber 
I^orschungs  arbeiten,*'  published  by  the  Society 
of  German  Engineers  is  a  monograph  by  Dr.  R. 
Biel  on  the  nature  of  the  operation  of  centri- 
fugal pumps  and  ventilators,  "die  Wirkungsweise 
der  Kreiselpumpen  und  Ventilatoren."  It  is  the 
author's  belief  that  satisfactory  information  con- 
cerning these  principles  can  be  derived  only  from 
a  study  of  experimental  data,  from  which  gen- 
eral laws  can  be  deduced.  Accordingly  he  opens 
this  monograph  with  a  statement  of  what  has 
been  done  in  the  subject  heretofore  and  an  ex- 
planation of  the  theoretical  fundamentals,  after 
which  he  takes   up  in   detail  a  series  of  experi- 
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■irats  with  machinery  of  Ahis  class.  Complete 
data  are  given  regarding  these  trials  and  they 
.ve  followed  by  a  series  of  discussions  concern- 
ing the  important  facts  indicated  by  the  test  re- 
sults. The  monograph  is  published  at  i  mark 
k>-  Julius  Springer,  Berlin,  who  also  publishes 
at  the  same  price  the  author's  thesis  submitted 
for  the  degree  of  Doctor  of  Engineering  at  the 
tecfanical  academy  at  Charlottenburg.  This  is  a 
remarkably  interesting  discussion  of  the  loss  of 
iicad  attending  the  flow  of  liquid  and  gaseous 
ilnids.  "Ueber  den  Druckhopenverlust  bei  der 
Fortleitung  tropfbarer  und  gasformiger  Flussig- 
keiten."  The  first  part  of  the  thesis  is  a  dis- 
cussion of  the  critical  points  at  which  the  curves 
of  loss  of  head  are  interrupted,  and  the  second 
^rt  is  an  investigation  of  the  loss  of  head  in 
pipes  when  the  velocity  exceeds  the  upper  crit- 
ical point.  This  investigation  leads  the  author 
10  suggest  a  new  formula  for  the  loss  of  head, 
h^LR  (at^-^bv),  where  h  is  the  loss  of  head, 
R  is  the  hydraulic  radius,  v  the  velocity  and  a 
and  b  are  coefficients  selected  from  diagrams 
based  on  experimental  results  which  are  tabu- 
lated for  ready  comparison.  The  third  and  final 
section  of  the  thesis  is  a  discussion  of  the  appli- 
cation of  the  formula  to  open  channels  and 
streams. 


Letters  to  the  Editor. 


Lattice  Baks. 

SiK :  Mr.  Horace  EL  Horton  in  a  letter  regard- 
ing "Lattice  Bars  in  the  Quebec  Bridge,"  which 
appeared  in  your  issue  of  Sept.  28,  states,  "The 
relation  of  lattice  to  the  member  is  not  speci- 
•ed  anywhere  in  any  general  specification.  That 
ilie  individual  lattice  with  its  rivets  should  have 
some  relation  to  the  stress  of  the  member  surely 
appeals  to  us  as  reasonable  since  the  failure  of 
the  Quebec  Bridge,  and  yet  no  one  has  ever  put 
in  print  anything  that  has  come  to  my  notice 
•n  the  subject." 

In  an  article  on  wrought  iron  columns,  pub- 
lished in  the  "Lehigh  Quarterly,"  June,  1891, 
jhe  writer  made  a  suggestion  which  he  shortly 
afterwards  incorporated  as  a  clause  in  the  New 
Jersey  Steel  &  Iron  Co.  specifications  as  follows : 
'The  lattice  bars  shall  be  so  spaced  that  each 
channel  between  lattice  connections  shall  be 
stronger  than  the  column  considered  as  a  whole, 
a«d  their  size  shall  not  be  less  than  would  be 
•btained  by  treating  the  column  as  a  lattice  gir- 
der supported  at  the  ends  and  loaded  at  the 
middle  with  a  load  equal  to  3  per  cent,  of  the 
■f'tal  compression  on  the  column." 

Henry   S.    Prichard. 

9tJL\tx,  Pa.,  Oct.  4. 


As  Undermined  Dam. 
Sot :  In  your  issue  of  November  24,  1906,  there 
was  a  letter  by  the  writer  illustrating  a  reinforced 
concrete  dam  of  original  design  which  was  being 
•nilt  at  Dayton,  O.  The  method  of  construction 
and  a  typical  cross-section  of  the  dam  were  there 
-hown.  At  that  time  the  dam  was  completed  to 
within  about  50  ft.  of  the  end.  The  part  left  open 
was  a  deep  channel,  with  a  gravel  bed.  A  large 
valve  had  been  built  into  the  completed  part  near 
the  end,  the  intention  being  to  pass  the  normal 
iow  of  the  river  through  this  while  closing  the 
end.  The  whole  uncompleted  end  was  then  en- 
closed with  a  cofferdam,  the  top  of  which  was 
several  feet  below  the  crest  of  the  dam.  The 
cofferdam  was  completed  and  the  work  progress- 
ing nicely,  the  water  meanwhile  flowing  through 
ihe  valve,  when  a  sudden  flood  overtopped  the 
cofferdam  and  undermined  the  end  of  the  com- 
pleted structure,  which  rested  only  on  gravel.  As 
a  result  about  25  ft.  of  the  dam  broke  off  and 
gradually  dropped  perpendicularly,  thus  remain- 
ing in  line  with  the  rest  of  structure.  The 
broken  piece  contained  the  valve,  and  this  had 


not  been  damaged.  High  water  continuing,  the 
work  was  temporarily  abandoned,  with  the  inten- 
tion of  resuming  it  this  last  spring.  Litigation 
put  off  the  renewal  of  the  work  until  this  fall, 
and  it  was  then  decided  to  lejive  the  sunken  piece 
in  the  river  bed  and  build  over  it. 

Instead  of  now  constructing  a  cofferdam  en- 
closing the  whole  of  the  open  end  and  high 
enough  to  cause  all  flood  water  to  flow  over  the 
crest  of  the  dam,  only  the  abutment  end  was  en- 
closed, leaving  an  open  gap  of  about  6  ft.  between 
the  cofferdam  and  the  sunken  part,  the  top  of 
which  was  now  slightly  below  water  and  about  7 
ft.  below  the  crest  of  dam.  Into  this  abutment 
end  a  new  valve  was  to  be  built,  and  then  the 
gap  was  to  be  enclosed  and  filled  in,  thus  com- 
pleting the  dam.  Work  was  proceeding  slowly 
when  another  flood  came,  and  the  water  in  its 
mad  rush  about  the  ends  of  the  submerged  part 
undermined  some  more  of  the  dam,  and  a  piece 
about  20  ft.  long  broke  off,  as  shown  in  the 
accompanying  photograph.  The  submerged  end 
has  fallen  upstream,  is  badly  out  of  line,  and  work 
is  again  at  a  standstill.  The  part  submerged  is 
the  first  piece  that  broke  off,  and  the  water  is 
here  over  20  ft.   deep  and  getting  deeper.     Up- 


under  heavy  loads  would  not  be  subject  to  fur- 
ther material  increase  in  length  and  decrease  in 
diameter,  but  surely  the  theories  of  reinforced 
concrete  design  are  quite  complicated  enough 
without  introducing  and  adding  the  stretch  of  a 
wire  rope  to  the  uncertain  ratio  of  elasticity  ex- 
isting between  steel  and  concrete. 

In  the  design  in  question  the  steel  cables  are 
apparently  stressed  about  20,000  lb.  per  square 
inch,  neglecting  all  tensile  strength  in  concrete. 
This  is  a  pull  quite  sufficient  to  produce  a  ma- 
terial stretch  in  a  new  wire  rope,  quite  apart 
from  the  elasticity  of  the  metal  therein.  In  de- 
fence of  the  design  in  question,  it  maybe  said  that 
there  is  no  beam  action  and  that  the  total  stretch 
of  the  cable  will  be  so  uniformly  distributed  that 
there  will  be  no  visible  resulting  cracks  in  the 
concrete.  We  are  not  at  all  certain  that  the 
last  assumption  about  the  stretch  is  true.  Quite 
generally,  we  think,  it  would  not  be  true.  Messrs. 
Westinghouse,  Church,  Kerr  &  Co.  are  such  an 
able  and  reputable  engineering  firm  that  one  is 
led  to  anticipate  that  there  were  some  exceptional 
conditions  justifying  the  design  in  question.  Any 
general  use  of  wire  ropes  in  reinforced  concrete 
would  certainly  result   in  many  failures.     More- 


stream  a  short  distance  the  water  is  compara- 
tively shallow. 

If  the  dam  had  been  commenced  from  the  end 
that  is  now  being  put  in  very  little  trouble  would 
have  been  experienced,  for  the  river  is  very 
shallow  on  the  completed  side  of  dam.  If  the 
first  flood  had  not  occurred  the  dam  would  have 
been  completed  in  about  two  weeks,  but  it  seems 
that  the  contractors  were  taking  chances  on  floods, 
with  the  present  results.  A  small  additional  cost 
would  have  built  a  cofferdam  of  sufficient  height 
to  have  avoided  the  first  break,  with  its  costly 
after  results.     Yours  truly. 

Dayton,  Sept.  30.  Edward  Balbach. 


An    Undermined    Dam   at   Dayton. 

over,  the  item  of  cost  is  entirely  against  it.    Yours 
truly,  J.  L.  Campbell. 

El  Paso,  Tex.,   Sept.  29. 


Wire  Rope  for  Concrete  Reinforcement. 

Sir  :  Referring  to  the  description  of  the  rein- 
forced concrete  reservoir  appearing  on  page  312 
of  your  issue  of  Sept.  21,  1907,  is  not  the  use 
of  steel  cables  for  reinforcement  very  bad  prac- 
tice, on  account  of  the  permanent  and  material 
increase  in  length  and  decrease  in  diameter  which 
takes  place  in  steel  ropes  subjected  to  high  ten- 
sion? While  he  knows  of  no  tests  of  the  kind, 
the  writer  would  expect  to  see  concrete  beams 
reinforced  by  wire  ropes  fail  under  loads  which 
such  beams  would  carry  with  safety  if  ropes 
were  replaced  by  steel  rods  of  corresponding 
number  and  diameter,  especially  so,  if  the  ropes 
were  new  and  did  not  have  most  of  the  stretch 
taken  out  of  them  by  repeated  high  stresses. 

Possibly   second-hand   wire   ropes   long   in   use 


Cost  of  Riveting. 

Sir  :  The  cost  of  machine  riveting  is  hard  to 
get  at,  as  so  many  conditions  enter.  Generally 
speaking,  however,  as  a  machine  will  drive  rivets 
as  fast  as  they  are  fed  to  it,  the  chief  cost  is 
that  of  handling  the  work.  This  varies  with  the 
class  of  work,  heavy  and  bulky  work  being,  of 
course,  harder  to  handle.  Assuming  $4.50  a  day 
for  the  labor  (exclusive  of  heater),  if  a  machine 
drives  some  700  or  800  rivets  per  day,  the  cost 
for  labor,  power  and  general  charges  will  be 
from  ^  to  J4  cents  per  rivet. 

Pneumatic  hammer  rivets  in  ordinary  shop 
work  will  cost  hardly  less  than  lyi  cents  per 
rivet  for  similar  charges.  To  be  very  conser- 
vative assuming  only  '/i  cent  saved  per  rivet, 
there  is  $1,000  or  $1,200  saved  per  year.  As  a 
matter  of  fact,  much  larger  returns  generally 
result,  for,  if  you  double  the  machine  rivets 
driven  per  day,  the  cost  per  rivet  is  practically 
cut  in  half  and  the  savings  are  enormous. 

This  comparison  applies  only  to  an  air  ma- 
chine, which,  for  2,500  rivets,  takes  about  the 
same  amount  of  air  as  one  pneumatic  hammer. 
For  hydraulic  driven  rivets  several  hundred  dol- 
lars additional  must  be  allowed  per  year  for 
power. 

Chester   B.   Ai.bree   Iron   Works   Co. 

Allegheny,  Oct.  2. 
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Ihere  is  a  lesson  in  this  for  the  general  power 
producer,  although  in  an  industrial  plant  the 
conditions  are  greatly  narrowed,  in  comparison 
with  the  operating  flexibility  of  a  well-designed 
central  station.  The  influence  of  the  power  load 
on  a  large  scale  appears  daily  in  plants  like  that 
at  Niagara,  Montreal  and  other  great  centers  of 
electrical  generation  or  distribution. 

The  ordinary  load  curve  of  a  lighting  plant  is 
characterized  by  a  pronounced  peak  in  the  late 
afternoon  or  early  evening,  necessitating  the 
maintenance  of  considerable  extra  generating  ca- 
pacity throughout  the  day  and  raising  the  fixed 
charges  correspondingly.  The  results  which  can 
be  secured  by  a  judicious  cultivation  of  power 
business  are  little  short  of  remarkable  in  a  large 
system,  measuring  their  effect  upon  the  load 
peaks.  In  Montreal,  for  example,  the  connected 
power  load  aggregates  37,000  h.  p.,  and  the  con- 
nected lighting  load  30,000  h.  p.  On  a  typical 
summer  day  last  August  the  total  output  of  the 
Montreal  Light,  Heat  and  Power  Co.'s  sta- 
tions was  held  within  a  close  average  of  25,000 
h.  p.  from  7:30  a.  m.  to  6  p.  m.,  except  during 
the  noon  hour.  The  mean  variation  in  load  was 
less  than  4,000  h.  p.,  and  the  lighting  peak  of  8 
p.  m.  did  not  reach  the  maximum  of  the  day 
load.  Doubtless  these  results  could  not  be  dupli- 
cated in  the  winter  season,  but  they  show  the 
value  of  a  large  distributed  motor  load  in  any 
plant  which  caters  to  a  considerable  lighting 
business. 


Impermeable  Concrete. 


In  the  central  station  industry  the  growth  of 
the  power  business  has  modified  the  conditions 
of  current  generation  to  a  remarkable  extent, 
enabling  the  machinery  to  be  utilized  at  hours 
when  it  would  otherwise  stand  idle  and  altering 
the  shape  of  the  load  curve  beyond  all  precedent. 


One  of  the  most  desired  characteristics  of  con- 
crete at  the  present  time  in  connection  with  its 
physical  resistance  to  the  results  of  loading  is  im- 
permeability to  water.  Although  the  ultimate 
compressive  resistance  of  the  strongest  concrete 
is  far  below  that  of  the  best  natural  building 
stones,  it  is  high  enough  to  meet  the  exacting  re- 
quirements of  masonry  in  most  engineering 
structures,  and  its  lack  of  tensile  resistance  is 
effectively  cured  by  steel  reinforcement.  In  spite 
of  the  fact  that  its  real  merits,  intrinsically  of  a 
high  order,  have  at  times  been  greatly  exaggerated 
and  grossly  overworked  by  ignorant  and  ill- 
judged  advocates,  concrete  is  rapidly  becoming 
one  of  the  most  valuable  of  all  our  structural  ma- 
terials for  engineering  purposes,  if,  indeed,  it  has 
not  already  reached  that  position.  It  is  employed 
in  many  cases  where  its  main  function  is  that  of 
carrying  loads,  but  at  the  same  time  where  the 
quality  of  real  impermeability  would  add  greatly 
to  its  value.  This  is  not  only  true  in  an  ex- 
tended range  of  engineering  structures,  such  as 
dams  and  aqueducts,  but  also  in  its  application 
to  buildings  both  en  masse  and  in  blocks.  It 
concrete  could  be  given  a  truly  imfjermeable  char- 
acter its  value  would  be  greatly  enhanced  and  its 
field  of  usefulness  would  be  even  more  rapidly 
extended  that  at  present. 

The  great  obstacle  heretofore  experienced  in 
making  concrete  waterproof  has  been  its  highly 
porous  character.  With  the  dry  mixtures  used  in 
times  past,  the  porosity  of  concrete  was  excessive 
and  not  the  least  of  the  many  advantages  accru- 
ing to  the  use  of  wet  mixtures  is  the  greater 
solidity  or  density  conferred  upon  the  mass.  A 
wet  mixture  not  only  causes  all  portions  of  the 
mass  to  run  together  in  greater  solidity  but  it 
enables  the  finer  materials  of  the  aggregate  to 
flow  freely  and  thoroughly  into  the  spaces  be- 
tween the  coarser  particles,  thus  producing  a 
much  more  nearly  continuous  and  dense  interior 
mass.  This  means  obviously  a  greatly  reduced 
permeability  to  water  or  a  much  enhanced 
capacity  to  resist  seepage  through  it.  In  fact,  if 
the  cement  were  ground  sufficiently  fine  to  enable 
it  and  the  finest  parts  of  the  sand  to  enter  freely 
into  all  the  interior   spaces   of  the  aggregate,   a 
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waterproof  material  under  high  intensities  of 
pressure  would  result;  but  the  wettest  mixtures 
which  it  is  possible  to  use  neither  eliminate  all 
the  air  bubbles  nor  fill  all  the  interior  spaces. 
However,  much  care  may  be  taken  in  securing  a 
thorough  and  intimate  admixture  of  the  com- 
ponent parts,  all  porosity  is  not  eliminated  and 
some  seepage  results  under  pressures  of  forty  to 
sixty  pounds  per  square  inch  or  even  less. 

If  suitably  mixed  concrete  could  be  put  under  a 
high  pressure  before  the  initial  set  takes  place,  so 
'  as  to  squeeze  out  all  air  and  surplus  water,  should 
there  be  any,  in  much  the  same  way  as  molten 
steel  is  compressed,  in  order  to  produce  grades  of 
that  metal  of  special  value,  it  is  altogether  prob- 
able that  the  resulting  density  would  be  sufficient 
to  secure  essential  impermeability  under  very  high 
heads.  This  obviously  is  impossble,  but  some  re- 
cent investigations  appear  to  indicate  that  there 
may  be  other  simple  means  of  attaining  the  much- 
desired  quality  of  impermeability.  In  a  discussion 
by  Mr.  Richard  H.  Gaines  of  the  paper  presented 
to  the  American  Society  of  Civil  Engineers  in 
April  of  the  current  year  by  Messrs.  W.  B.  Fuller 
and  S.  E.  Thompson,  there  are  set  forth  some 
results  of  tests  made  to  determine  the  effect  of 
the  addition  of  certain  substances  on  ordinary 
concrete  mixtures.  In  the  search  for  materials 
which  may  enhance  the  waterproof  character  of 
concrete  it  is  clear  that  none  must  be  used 
which  will  prejudice  the  resistance  or  durability 
of  the  mixture.  Mr.  Gaines,  who  is  the  chemist 
of  the  New  York  Board  of  Water  Supply,  shows 
that  the  addition  of  small  percentages  of  alum 
solution  and  fine  clay  to  Portland  cement  mortar 
and  concrete  enhances  greatly  the  impermeability 
of  the  mixture  and  that  both  compressive  and 
tensile  resistances  were  increased.  Although  the 
number  of  the  tests  was  relatively  small  and  the 
life  of  the  test  specimens  was  not  long  enough  to 
settle  conclusively  such  a  question  as  that  under 
consideration,  the  results  obtained  show  that  the 
line  of  investigation  followed  is  worthy  of  being 
carried  further  in  order  to  determine  just  what 
value  may  be  attached  to  the  mixtures  of  such 
materials  as  were  employed  with  the  usual  pro- 
portions of  cement,  sand  and  gravel  or  broken 
stone  in  the  manufacture  of  mortar  and  concrete. 
It  has  been  indicated  by  tests  that,  contrary  to 
the  former  opinions  of  engineers,  the  presence  of 
small  percentages  of  fine  clay  of  a  suitable  char- 
acter and  properly  mixed  does  not  necessarily  in- 
jure the  strength  of  concrete,  and  it  has  also 
been  shown  that  the  same  mi-xture  may  aid  in 
attaining  more  nearly  waterproof  qualities.  Up 
to  the  present  time,  however,  investigations  of 
this  kind  have  not  been  carried  far  enough  to 
give  quantitative  results  of  sufficient  range  for 
practical  purposes.  It  has  generally  been  consid- 
ered that  the  effect  of  fine  clay  in  reducing  the 
porosity  of  concrete  was  wholly  mechanical,  but 
the  modern  view  of  physical  chemistry,  so  to 
speak,  may  disclose  a  different  significance  to  the 
results  of  use  of  fine  clay  for  such  a  purpose. 
With  the  modern  wet  concrete  mixtures,  ths 
presence  of  the  clay  is  asserted  by  Mr.  Gaines  to 
induce  a  colloidal  action  which  is  apparently  aided 
by  such  a  solution  as  that  of  alum,  so  that  the 
result  is  a  modification  of  the  interior  mass,  tend- 
ing to  eliminate  ordinary  porosity. 

There  is  nothing  new  in  the  employment  of  an 
alum  solution  as  well  as  various  soap  solutions  to 
afford  concrete  a  certain  degree  of  impermeability 
to  water,  but  the  purpose  hitherto  has  been  to 
produce  an  impermeable  surface  rather  than  an  im- 
permeable mass,  which  the  results  of  Mr.  Gaines' 
experimental  work  appear  to  indicate  as  attain- 
able. The  great  advantage  of  securing  an  im- 
permeable or  waterproof  mass  of  concrete  over 
superficial  effects  is  so  clear  as  to  need  no  com- 
ment. This  observation  is  especially  pertinent  to 
all  reinforced  concrete  work,  in  which  it  is  of  the 
first   importance    to   protect   the    steel    reinforce- 
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ment  from  corrosion.  It  is  to  be  hoped  that  in 
its  investigations  connected  with  the  construction 
of  the  Catskill  aqueduct,  the  Board  of  Water 
Supply  will  extend  its  investigations  thoroughly 
into  the  field  indicated  by  the  results  already  ob- 
tained by  Mr.  Gaines.  At  the  present  time  it  is 
difficult  to  imagine  any  greater  benefit  to  be  con- 
ferred upon  all  classes  of  concrete  work  than  to 
find  some  simple  and  effective  method  of  making 
it  waterproof  under  reasonably  high  pressures. 
Such  an  investigation  should  also  include  tests 
w^ith  hydrated  lime  and  the  various  proprietary 
waterproofing  compounds  now  extensively  used, 
some  of  which  seem  to  be  giving  good  results 
when  added  to  the  usual  concrete  mixtures. 


The  Cost  of  Industrial  Service. 


A  peculiar  feature  of  many  industrial  organiza- 
tions is  the  difficulty  with  which  actual  operating 
costs  are  determined  for  separate  departments  or 
classes  of  service.  Questions  of  engineering  are 
so  often  involved  in  these  problems  that  it  is 
worth  while  to  consider  some  of  the  weak  spots 
in  the  study  of  costs,  especially  in  technical  plants. 
It  is  ver>'  important  for  some  of  these  organiza- 
tions, particularly  public  service  corporations  un- 
der the  fire  of  popular  criticism,  to  be  able  io 
determine  with  a  fair  degree  of  accuracy  what  it 
costs  to  serve  different  classes  of  customers.  Such 
information  may  be  withheld  from  publication  ad- 
visedly, but  if  a  company  does  not  know  what 
its  service  costs  in  detail,  it  is  certain  to  be  mis- 
tmderstood  by  outsiders.  The  idea  is  widely  held 
that  failure  to  figure  detail  costs  of  service  covers 
abnormal  profits.  The  central  station  ought  to 
know  fairly  closely  what  it  costs  to  serve  a  subur- 
ban customer  in  comparison  with  a  heavy  con. 
sumer  in  the  business  district,  and  the  telephone 
company  ought  to  have  some  reasonably  good 
method  of  finding  out  what  party  line  service 
costs  it  as  compared  with  private  line  service. 
The  manufacturing  plant  ought  to  know  pretty 
closely  the  total  operating  expenses  and  fixed 
charges,  either  in  its  different  departments  or  for 
a  given  class  of  products. 

It  must  be  admitted  that  the  determination  of 
such  costs  is  a  complex  problem  in  many  in- 
stances. The  mere  fact  that  two  kinds  of  coal 
are  burned  in  different  furnaces  in  a  plaqt,  for 
example,  means  that  every  pound  burned  must 
first  be  weighed  and  charged  against  the  proper 
process  or  furnace,  if  the  fuel  cost  in  each  furnace 
or  process  is  to  be  known.  This  simple  case  is 
often  overlooked,  and  the  total  amount  of  each 
kind  of  coal  burned  recorded  without  reference 
to  the  use  which  was  made  of  it.  Perhaps  it  is 
guessed  what  each  process  took  in  fuel,  but  the 
total  figures  are  generally  given  alone  in  such 
cases,  or  lumped  in  the  total  of  the  entire  operat- 
ing expenses  of  the  plant.  The  fact  is  that  the 
combined  experience  and  judgment  of  the  ac- 
countant and  the  engineer  are  needed  in  all  but 
the  simpler  problems.  The  classification  of  ac- 
counts needs  the  scrutiny  of  the  technical  staff  be- 
fore it  is  established  as  a  standard  method  of 
analysis. 

The  engineer  can  help  in  securing  these  segrre- 
gated  costs  more  than  is  often  realized  by  the 
commercial  man.  Financial  problems  are  closely 
associated  with  the  planning  of  all  important 
tasks  in  eng;ineering,  and  the  money  side  must 
be  recogtiized  in  operation,  no  less.  Just  as  in 
buying  materials  and  equipment  the  engineer  can 
save  the  non-technical  purchasing  agent  endless 
trouble  if  he  is  consulted  at  difficult  junctures, 
so  can  he  help  the  auditor  and  the  bookkeeper  in 
unravelling  the  intricacies  of  new  technical  com- 
binations and  relations  in  a  growing  industry. 
In  the  routine  determination  of  costs  the  engineer 
can  make  certain  that  proper  methods  of  measur- 
ing power,  of  counting  and  weighing  materials. 


and  of  figuring  labor  costs  are  practiced.  As  a 
general  rule,  a  physical  separation  of  materials, 
supplies  or  products  at  the  right  time  in  the 
manufacturing  process  is  the  fundamental  re- 
quisite for  the  securing  of  an  accurate  basis  of 
cost  calculation.  This  is  the  task  of  the  better- 
ment engineer  and  the  production  expert  in  a 
great  many  cases,  but  it  is  within  the  province 
of  the  regular  engineering  staff  of  a  company 
to  provide  the  necessar>'  facilities  for  keeping  an 
accurate  count  or  measurement  of  the  substances 
and  agents  pressed  into  its  services  and  to  be  in- 
cluded in  the  separated  operating  expenses  of  the 
organization. 

General  expenses  and  fixed  charges  deserve 
the  examination  of  the  engineer  in  many  of  these 
companies,  no  less  than  pure  operating  expenses. 
The  actual  amounts  of  money  diverted  to  this  or 
that  use  is  not  the  point  at  issue  so  much  as  the 
principle  by  which  the  charges  are  made.  Knowl- 
edge of  construction  and  replacement  expenses 
can  often  be  supplied  by  the  engineering  staff 
with  far  greater  accuracy  than  is  obtained  from 
non-technical  clerical  figures.  Arbitrary  assump- 
tions are  no  doubt  often  necessary  in  estimating 
general  and  fixed  costs,  and  here  technical  knowl- 
edge of  the  conditions  of  a  given  industry  is  a 
valuable  check  upon  the  errors  in  judgment 
natural  to  the  clerical  department  obliged  to  deal 
on  its  own  initiative  with  involved  relations  be- 
tween processes  and  employees. 


The  Utilization   of  Peat. 


The  renewed  interest  shown  in  the  utilization 
of  American  peat  bogs  may  possibly  be  traced 
to  the  activities  of  the  American  Peat  Associa- 
tion, organized  largely  by  members  of  the  tech- 
nical staff  of  the  United  States  Geological  Sur- 
vey. This  new  society  will  hold  its  first  meeting 
at  the  Jamestown  Exposition  the  last  of  this 
month,  and  at  that  time  we  shall  probably  have 
an  opportunity  to  learn  more  definitely  just  what 
degree  of  practicability  there  may  be  in  the  pro- 
posed utilization  of  peat  in  this  country.  Accord- 
ing to  a  report  by  Mr.  M.  R.  Campbell  to  the 
U.  S.  Geological  Survey,  there  was  not  any  very 
marked  interest  shown  in  the  subject.  About 
the  usual  number  of  companies  were  organized 
and  glowing  prospectuses  were  issued,  but  little 
or  nothing  was  done  toward  the  development  of 
the  peat  industry  in  general.  Many  of  the  plants 
that  were  in  operation  experimentally  in  1905 
closed  down  during  the  year,  he  states,  so  that 
at  the  end  of  1906  it  is  probable  that  there  were 
fewer  plants  in  operation  than  at  the  close  of 
190S. 

Artording  to  Mr.  Campbell's  report,  three  com- 
panies have  worked  on  an  experimental  scale  in 
1906  in  this  country.  The  Winter  Park  Electric 
&  Fuel  Co.,  in  Orlando,  Fla.,  which  uses  the 
Leavitt  machine;  the  Wolverine  Peat  Fuel  Co., 
near  Vicksburg,  Mich.,  which  uses  the  Dolberg 
machine,  and  the  Lamertine  Heat,  Light  &  Power 
Co.,  near  Vicksburg,  Mich.,  which  uses  a  ma- 
chine of  special  type  owned  by  the  company.  The 
method  of  handling  the  peat  is  essentially  the 
same  in  the  three  plants,  namely,  digging  from 
bog  either  by  hand  or  machine;  transporting  in 
car  or  conveying  apparatus  to  mill ;  disintegrat- 
ing in  mill ;  molding  into  bricks,  and  finally  dry- 
ing by  natural  exposure  until  the  water  is  re- 
duced to  about  15  or  20  per  cent.  The  Winter 
Park  Electric  &  Fuel  Co.  has  departed  from  this 
practice  slightly,  as  it  now  dispenses  with  the 
molding  into  bricks,  simply  dumping  the  disinte- 
grated peat  on  the  ground  and  letting  it  dry 
in  irregular  masses,  which  later  are  broken  with 
hammers  into  lumps.  This  is  reported  to  give 
excellent  satisfaction ;  it  is  cheaper,  though  it  re- 
quires more  space  for  storage.  A  very  complete 
plant,  that  of  the   International  Fuel  &  Power 


Co.,  is  nearly  ready  for  operation  at  a  bog  lo- 
cated not  far  from  Ogdensburg,  N.  Y.  It  is 
built,  on  a  large  dredge,  and  the  progress  of  the 
peat  "through  the  machine  from  the  time  it  leaves 
the  bog  until  it  is  delivered  in  the  form  of 
briquettes  is  entirely  automatic.  The  bog  is 
located  on  the  east  side  of  Black  Lake,  in  a 
position  that  makes  dredging  operation  easy. 
The  peat  is  raised  from  the  bog  in  bucket  con- 
veyors, dropped  into  the  hopper  of  a  disintegrat- 
ing machine,  passed  through  steam- jacketed  pipes 
to  drive  off  nioisture,  and  then,  while  hot,  is 
briquetted  under  immense  pressure.  The  prod- 
uct, according  to  the  claims  of  the  company,  con- 
tains less  than  5  per  cent,  of  moisture. 

The  reasons  for  the  interest  in  this  problem  of 
utilizing  peat  are  discussed  at  considerable  length 
in  the  "Electrochemical  and  Metallurgical  Indus- 
try" of  the  current  month.  The  chief  reasons 
are  on  one  side,  the  enormous  extension  of  peat 
deposit  areas,  at  present  practically  worthless, 
and  on  the  other  side  the  undeniable  fact  that 
peat,  according  to  its  chemical  composition,  con- 
tains so  considerable  material  values  and  energy 
values  that  their  recovery  would  be  highly  de- 
sirable. But  the  process  of  recovery  should  be 
cheap,  its  cost  should  certainly  be  considerably 
less  than  the  amount  of  the  values  to  be  recov- 
ered. This  is  the  great  difficulty.  We  might 
compare  the  peat  problem  with  a  very  low-grade 
ore  proposition.  As  long  as  high-grade  ores  are 
available,  low-grade  ore  propositions  are  not  very 
attractive.  But  in  recent  years  'we  have  seen 
great  changes  in  the  attractiveness  of  such  prop- 
ositions in  the  case  of  several  metals,  both  as  the 
result  of  the  scarcity  of  high-grade  ore  and  of 
the  advances  made  in  the  metallurgical  art.  The 
peat  problem  may  be  considered  from  the  same 
point  of  view.  There  have  been  considerable 
changes  in  recent  years  in  the  object  aimed  at 
as  well  as  in  the  means  for  handling  the  peat. 

In  the  old  peat  problem  the  object  was  to 
convert  the  peat  into  fuel  suitable  for  both  do- 
mestic and  steaming  purposes,  this  fuel  to  be 
shipped  to  consumers  to  compete  with  coal.  In 
the  new  peat  problem  the  object  is  to  erect  plants 
in  the  peat  districts  themselves  for  recovery  of 
the  values.  Two  essentially  different  means  are 
available.  One  is  dry  distillation  for  the  produc- 
tion of  coke,  with  recovery  of  the  by-products. 
The  other  is  using  the  peat  in  gas  producers  for 
the  production  of  power,  also  with  recovery  of 
by-products.  With  respect  to  the  by-products, 
the  nitrogen  content  of  the  peat  is  significant, 
since  it  is  possible  to  recover  it  in  form  of  am- 
monium sulphate ;  in  view  of  the  rapidly  in- 
creasing importance  of  the  artificial  fertilizer  in- 
dustry the  fixation  of  the  nitrogen  in  peat  is  cer- 
tainly as  attractive  a  problem  as  the  fi.xation  of 
atmospheric  nitrogen.  Concerning  the  coke  pro- 
duced from  dry  distillation  of  peat  it  is  to  be 
pointed  out  that  its  quality  naturally  depends  on 
the  composition  of  the  raw  peat,  especially  its 
ash  contents,  but  that  its  freedom  from  sulphur 
should  go  a  long  way  to  make  peat  coke  desirable 
for  metallurgical  purposes.  Finally,  as  to  the 
desirability  of  producing  cheap  power  from  peat 
there  can  hardly  be  any  disagreement  of  opinion. 
If  power  can  be  produced  cheap  enough  there 
will  be  uses  for  it  even  in  peat  districts  which 
have  not  yet  any  industry. 

All  the  essential  troubles  with  peat  are  due  to 
its  content  of  water  and  to  its  porosity.  Much 
has  been  done  in  the  construction  of  suitable 
machinery  for  kneading  and  treating  the  peat,  so 
as  to  mold  it  and  remove  a  considerable  portion 
of  the  water.  For  the  dry  distillation  of  peat,  the 
enormous  advances  which  have  been  made  in  by- 
product coke  ovens  for  the  dry  distillation  of 
coal  are  of  direct  importance.  Finally,  as  to 
the  development  of  power  from  peat,  the  whole 
idea  of  doing  this  has  become  possible  only 
through  the  development  of  the  modern  gas  pro- 
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duQer  and  large  gas  engine.  It  is  evident  there 
are  vast  possibilities,  but  it  should  not  be  amiss 
to  finally  sum  up  what  has  been  actually  achieved. 


The  Electrification  of  the   Erie's  Rochester 
Division. 


The  comprehensive  description  by  Mr.  W.  N. 
Smith,  of  the  electrification  of  the  Rochester 
Division  of  the  Erie  R.  R.,  printed  last  week, 
has  a  double  interest  in  that  the  line  in  question 
was  not  only  the  first  to  use  single-phase  motors 
in  regular  railway  traffic,  but  also  utilizes  for  this 
traffic  power  transmitted  at  60,000  volts  from 
Niagara. 

By  a  combination  of  energy  and  good  for- 
tune, too,  the  road  went  into  operation  some 
months  ahead  of  the  electric  system  of  the 
N.  Y.,  N.  H.  &  H.  R.  R.,  on  which  work  had 
been  long  in  progress.  It  is  a  capital  example 
of  the  easy  applicability  of  single-phase  high 
voltage  traction  to  existing  steam  roads,  leav- 
ing the  freight  service  undisturbed,  to  be  taken 
up  later  if  desirable  The  system  involves  many 
novelties  and  many  very  ingenious  features  of 
construction.  To  begin  with  the  high-tension 
transmission  line,  one  finds  here  an  unusual  type 
of  construction,  forming  an  ingenious  compro- 
mise between  the  ordinary  pole  line  and  the 
tower  system  which  has  of  late  come  into  exten- 
sive use.  It  employs  an  A  frame  for  the  sup- 
port of  the  wires,  composed  of  two  heavy  cypress 
poles  united  at  the  top.  In  virtue  of  the  extra 
support  thus  given  the  normal  span  is  lengthened 
to  220  ft,  thus  greatly  decreasing  the  number  of 
insulators. 

The  lightning  protection  is  also  out  of  the  or- 
dinary, horn  ■  arresters  being  installed  at  every 
fifth  pole._»  It  is,  of  course,  early  to  speak  of 
the  efficiency  of  this  particular  feature,  but  the 
horn  arrester,  although  somewhat  insensitive, 
has  given  a  good  account  of  itself  on  some  of 
the  important  lines  on  the  Pacific  Coast  and  re- 
quires little  attention,  a  great  virtue  in  case  of 
its  use  on  pole  lines.  At  the  sub-station  the 
lightning  protection  is  more  elaborate,  consist- 
ing of  three  horn  arresters  in  series,  grounded 
respectively  through  a  concrete  column,  an  elec- 
trolytic arrester  and  a  copper  fuse  wire.  The 
special  feature  of  the  sub-station  arrangements 
is  the  ingenious  utilization  of  the  three-phase- 
two-phase  transformation,  the  two  resultant 
single-phase  currents  being  transmitted  over  the 
two  nearly  equal  sections  of  the  road  to  the 
north  and  south  of  the  sub-station  respectively. 
The  actual  working  conductors  thus  fed  are  of 
No.  000  ground  copper,  carried  by  a  catenary 
bracket  construction.  An  interesting  feature  of 
this  is  that  each  steel  bracket  is  permanently 
grounded  to  the  rails,  so  that  the  failure  of  an 
insulator  means  a  dead  short  circuit,  the  inten- 
tion being  to  avoid  any  danger  of  poles  burning 
off  and  obstructing  traffic  in  case  of  a  partial 
ground.  Another  safety  precaution  adopted  is 
the  abolition  of  practically  all  telegraph  and  tele- 
phone wire  overhead  crossings,  such  wires  being 
taken  under  the  track  by  cables.  In  a  few  cases, 
to  which  cables  could  not  be  conveniently  ap- 
plied, a^  basket  construction  of  guard  wires  has 
been  used  to  obviate  any  chance  of  crosses  with 
the  high-tension  trolley  wire. 

On  the  motor  car  the  equipment  consists  of 
four  loo-h.-p.  motors  with  Westinghouse  electro- 
pneumatic  control.  Many  ingenious  details  have 
been  here  introduced  to  provide  for  safe  and 
certain  operation.  The  service  undertaken  over 
the  34-mile  line  is  based  on  the  use  of  motor 
cars  capable  of  handling  a  single  trailer  when 
desirable,  at  an  average  schedule  speed  of  24 
miles  per  hour.  There  are  6  regular  stations  on 
the  line  and  22  flag  stations,  at  some  or  all  of 


which  stops  are  to  be  made,  so  that  to  maintain 
schedule  a  flexible  speed  control  such  as  this  sys- 
tem furnishes  is  highly  important.  Experience 
has  already  shown  that  the  electric  trains  can 
be  made  to  hold  the  schedule  rather  better  than 
the  steam  trains  which  they  have  supplanted. 
The  operation  of  the  four  classes  of  trains  em- 
ployed, viz.,  electric,  steam  passenger,  through 
freight  and  local  freight,  over  a  single-track  road 
such  as  the  Rochester  branch  is,  involved  some 
complications,  but  these  have  been  successfully 
overcome. 

Of  the  technical  problems  arising  for  solution 
in  this  plant  one  of  the  most  serious  was  the  in- 
terference produced  by  the  current  upon  tele- 
graph and  telephone  lines  in  the  vicinity.  On 
an  ordinary  transmission  line  such  trouble  is  not 
fbrmidable,  for  by  proper  transposition  the  in- 
ductive effects  can  be  reduced  to  comparative 
insignificance.  On  this  single-phase  system  with 
track  return,  kept  in  electrical  instability  by  the 
shifting  of  the  load  both  the  electro-dynamic  and 
electro-static  effects  were  very  noticeable,  espe- 
cially the  latter.  No  suitable  means  of  eliminat- 
ing the  trouble  by  working  upon  the  line  itself 
was  found,  but  it  did  prove  practicable  to  re- 
move the  baneful  influence  by  providing  the  tele- 
graph relays  with  fairly  high  resistance  discharg- 
ing shunts.  This  obviated  the  necessity  of  com- 
plete metallic  circuits  for  the  telegraph  service. 
Such  circuits  are  now  in  general  use  for  tele- 
phone work,  and  if  properly  installed  give  good 
service,  even  in  proximity  to  a  single-phase  line. 
This  result  is  very  satisfactory,  since  the  ques- 
tion of  interference  from  such  systems  has  been 
a  matter  of  no  small  concern.  Altogether  the 
engineering  work  on  this  Rochester  division  of 
the  Erie  seems  to  have  given  suitable  solutions 
for  a  good  many  of  the  practical  problems  of 
single-phase  teaching,  and  will  probably  lead  to 
a  freer  use  of  the  system  than  has  heretofore 
been  judged  discreet. 


Notes  and  Comments. 


Rail  Corrugations  have  been  investigated  by 
a  committee  of  the  American  Street  and  Inter- 
urban  Railway  Engineering  Association,  and  its 
inquiries  show  a  great  variance  in  the  experience 
with  these  troubles.  It  appears  that  corrugations 
have  been,  observed  in  different  types  of  rails, 
and  that  the  length  affected  ranges  from  a  yard 
to  several  hundred  feet.  Sometimes  the  corru- 
gations have  appeared  within  a  few  months 
after  the  rails  were  laid,  and  in  other  places 
they  were  detected  only  after  the  rails  had  been 
in  use  a  number  of  years.  The  length  of  the  in- 
dividual corrugations  is  i  to  15  in.,  and  their 
depth  is  sometimes  as  much  as  3/16  in.  Appar- 
ently deep  girder  rails  are  most  liable  to  become 
corrugated.  Seven  companies  have  detected  cor- 
rugations on  the  outer  rails  of  light  curves,  one 
company  on  the  inner  rail  of  light  curves,  and 
three  companies  in  straight  track.  Braking  seems 
to  have  little  effect  in  causing  them  although 
three  companies  find  corrugations  where  brakes 
are  applied  most  frequently. 


The  Excavation  Records  being  made  at  the 
Isthmus  of  Panama  are  of  the  most  gratifying 
nature.  The  total  excavation  for  September  was 
1,517,412  cu.  yds.,  which  not  only  exceeds  the 
amount  taken  out  in  any  previous  month,  but  all 
estimates  for  a  month.  These  figures  include 
about  36,000  yd.  of  material  taken  outside  of  the 
canal  prism  in  accessory  work,  but  work  on  tha 
prism  exceeds  by  nearly  207,000  yd.  the  excava- 
tion of  the  prism  for  August.  This  record  is 
particularly  remarkable  for  the  fact  that  nearly 
12  in.  of  rain  fell  during  September,  a  slight  ex- 
cess over  the  rainfall  in  August  and  nearly  3  in. 
more  than  that  in  July.     The   relocation  of  the 


Panama  Railroad-  is  proceeding  rapidly,  and  dur- 
ing August  over  65,000  yd.  of  material  were 
placed  in  the  new  embankment.  The  general  in- 
dications are  that  the  excavation  from  now  on 
will  considerably  exceed  the  rate  necessary  to 
keep  pace  with  the  construction  of  the  locks  and 
dams,  to  the  promotion  of  which  Colonel  Goe- 
thals  is  now  devoting  special  attention.  These 
conditions  are  noteworthy  because  heretofore  the 
rainy  season  has  been  looked  upon  as  a  probable 
check  to  the  forward  progress  of  excavation 
work.  The  fact  that  such  records  have  been 
made  is  to  be  accepted  as  conclusive  proof  that 
the  stories  of  dissension  among  the  Commis- 
sion's employees  are  without  basis,  for  no  siich 
progress  would  be  possible  were  dissension  rife. 


The  Manufacture  of  Public  Opinion  con- 
cerning engineering  works  of  the  greatest  magni- 
tude was  well  described  recently  by  witnesses  in 
the  investigation  which  the  Public  Service  Com- 
mission is  making  into  the  affairs  of  the  Metro- 
politan Street  Railway  of  New  York.  It  is  per- 
fectly \yell  known  that  public  opinion  on  en- 
gineering works  is  so  manufactured,  although 
very  few  of  those  signing  petitions  or  attending 
mass^meetings  know  the  extent  to  which  they  are 
manipulated.  For  one  reason  or  another  some 
corporation,  city  or  state  may  find  it  desirable  to 
have  a  certain  kind  of  undertaking  pushed  for- 
ward rapidly  or  else  hindered  as  much  as  pos- 
sible. The  ways  in  which  it  proceeds  to  arouse 
the  interest  of  the  public  to  its  way  of  thinking 
are  manifold.  In  the  special  case  referred  to, 
a  law'yer  was  employed  who  succeeded  in  having 
petitions  signed  by  many  thousands  of  people  in 
favor  of  certain  rapid  transit  plans,  one  of  these 
petitions  being  signed  by  over  a  million  residents 
of  Greater  New  York.  It  is,  of  course,  possible 
that  a  great  many  of  these  signers  of  these  peti- 
tions thought  they  were  acting  voluntarily  in  the 
matter,  but  the  contrary  was  the  case.  The  same 
lawyer  who  engaged  people  to  circulate  these 
petitions  assisted  in  forming  various  associations 
of  citizens  in  different  sections  of  the  city  for  the 
same  purpose,  the  expenses  in  every  case  being 
comparatively  small  when  the  enormous  interests 
involved  were  considered. 


The  Condition  of  the  Ship-Building  Indus- 
try in  the  United  States  is  outlined  in  a  report 
of  the  Census  Bureau  just  completed.  In  1880, 
according  to  these  figures,  there  were  2,188  ship- 
building plants  in  the  country,  while  in  1904 
there  were  but  1,097.  In  the  former  year  the 
capital  invested  was  approximately  $21,000,000, 
but  in  1904  the  investment  had  increased  to  $121,- 
600,000;  the  number  of  employees  increasing 
from  about  21,000  to  nearly  51,000  in  the  same 
period.  The  value  of  the  work  done  was  about 
$37,000,000  in  1880  and  about  $83,000,000  in  1904. 
The  changes  have  been  largely  due  to  the  shut- 
ting down  of  small  plants  building  wooden  ves- 
sels and  the  great  development  of  the  steel  ship 
industry.  Since  1900  there  has  been  an  increase 
of  over  so  per  cent,  in  the  production  of  boats 
under  5-ton  rating,  due  to  the  development  of 
gasoline  engines  for  such  craft.  About  three- 
fourths  of  the  total  value  of  the  products  of  the 
ship-building  industry  in  1904  came  from  estab- 
lishments in  the  Atlantic  and  Gulf  districts.  Al- 
though the  number  of  ship-building  plants  in  the 
Great  Lakes  district  was  nearly  double  the  num- 
ber in  the  Pacific  Coast  district,  the  output  oi 
the  latter  was  slightly  greater  than  that  of  the 
former.  Although  the  number  of  vessels  of  S 
tons  and  over  launched  during  1904  was  167  less 
than  the  number  launched  in  1880,  the  tonnage 
had  increased  40j<2  per  cent,  during  this  period. 
The  average  value  of  the  vessels  launched  in  1880 
was  not  quite  $8,000  whereas  in  1905  the  average 
value  was  $32,700. 
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THREE    LOW-HEAD    HYDRO-ELECTRIC    DEVELOPMENTS     IN 

MICHIGAN.— PART  I. 


Three  low-head  hydro-electric  developments, 
involving  a  number  of  similar  features  of  design 
and  construction,  have  been  placed  in  service  re- 
cently in  the  southern  and  western  parts  of 
Michigan.  Two  of  these  developments  are  a 
part  of  the  sjstem  of  the  Grand  Rapids-Muskegon 
Power  Co.,  of  Grand  Rapids,  Mich.,  and  the 
third  was  built  by  the  Commonwealth  Power  Co., 
of  Jackson,  Mich.  The  financial  interests  of  these 
two  companies  are  allied,  but  their  generating  sys- 
tems and  the  fields  of  their  operations  are  en- 
tirely distinct  Electric  <.-urrent  is  generated  by 
the  former  company  in  two  steam-driven  stations 
and  by  four  hydro-electric  developments.  The 
steam-driven  installations  are  part  of  existing 
systems  that  were  acquired  by  the  company;  two 
of  the  hydro-electric  developments  are  on  the 
Muskegon  River,  and  the  other  two  are  on  the 
Flat  River,  a  tributary  of  the  Grand  River.  The 
Commonwealth  Power  Co.  operates  seven  hydro- 
electric stations,  one  on  the  Grand  River  and 
six  on  the  Kalamazoo  River. 

The  Grand  Rapids-Muskegon  Power  Co.  sup- 
plies power  to  operate  two  interurban  electric 
railway  lines  which  enter  Grand  Rapids ;  to  the 
Grand  Rapids  Edison  Co.;  to  several  large  fac- 
tories in  Grand  Rapids  and  Muskegon;  and  for 
commercial  lighting  in  Big  Rapids,  Coopersville 
and  Grandville.  The  location  of  the  various  gen- 
'  crating  stations  and  transmission  tines  of 
this  company,  and  of  the  two  interurban  rail- 
ways supplied  with  power  by  it,  is  shown  in  an 
accompanying  map  of  the  district  covered.  The 
two  hydro-electric  developments  on  the  Muske- 
gon River  are  at  Croton  and  near  Big  Rapids, 
43  and  58  mites,  respectively,  from  Muskegon, 
which  is  at  the  mouth  of  the  river,  and  40  and 
■  SO  miles  from  Grand  Rapids.  Power  is  trans- 
'  mitted  from  both  stations  to  Grand  Rapids  and 
to  Muskegon.  The  two  developments  on  the  Flat 
River  are  at  Lowell,  18  miles  east  of  Grand 
Rapids,  to  which  the  power  generated  in  them  is 
•  transmitted.  One  of  the  interurban  electric  rail- 
'  ways  extends  from  Grand  Rapids  to  Muskegon, 
and  the  other  from  Grand  Rapids  through  Hot- 
land  to  Saugatuck,  on  Lake  Michigan.  A  2,000- 
h.-|).  .steam-<^yen  station  on  the  Grand  Rapids- 
Muskegon  interurban  system  and  a  i,Soo-h.-p. 
steam-driven  station  on  the  Grand  Rapids-Sauga- 
tuck  line  are  connected  with  the  general  distribu- 
tion system.  The  company  also  controls  dam 
sites  on  the  Muskegon  and  Grand  Rivers,  which, 
including  those  already  developed,  will  produce 
an  ultimate  capacity  of  60,000  h.-p. 

The  Muskegon  River  is  the  longest  river  in 
Michigan,  its  general  cotirse  being  from  the 
north  to  the  south.  The  river  has  its  source 
in  Higgins  and  Houghton  Lakes,  which  have  a 
combined  area  of  about  50  square  miles.  The  en- 
tire catchment  area  of  about  1,800  square  miles 
'above  the  Big  Rapids  dam  has  a  clay  subsoil, 
overlaid  to  a  depth  of  about  10  ft.  with  sand 
and  gravel,  and  is  mostly  covered  with  a  growth 
of  scrub  pines  and  oak.  The  rainfall  is  there- 
fore largely  absorbed  by  the  soil  and  is  de- 
livered slowly  to  the  streams.  The  course  of 
the  river  from  the  north  to  south,  together  with 
its  considerable  length,  causes  thawing  of  the 
snow  in  the  Spring  to  begin  at  the  mouth  of  the 
river,  and  to  proceed  northward  gradually,  so 
considerable  Spring  floods  due  to  a  quick  thaw 
over  the  entire  watershed  are  uncommon.  This 
normal  absence  of  spring  floods  and  the  slow  de- 
livery of  the  rainfall  to  the  streams  makes  the 
variation  between  high-water  and  low-water 
flows  comparatively  small.  In  fact,  the  mini- 
nram  flow  of  record  at  the  Big  Dam  is  700 
second  feet,  which  occurred  Sept.  2,  1907,  while 
the  maximum  is  5,900  second-feet,  occurring  in 


March,  1904.  Practically  the  same  stream-flow 
conditions  also  exist  at  the  Croton  development, 
where  the  total  watershed  above  the  dam  is  ap- 
proximately 2,300  square  mites.  The  variation 
between  the  minimum  and  maximum  flo.ws  is 
proportionately  somewhit  greater  at  this  dam 
than  at  the  Big  Rapids  dam,  however,  as  the 
Little  Muskegon  River,  with  a  watershed  tending 
toward  a  more  rapid  discharge  of  the  rainfall, 
enters  the  main  river  between  the  two  dams. 
The  relatively  high  minimum  flow  and  the  uni- 
form flow  throughout  the  year,  together  with  a 
rapid  fall  in  the  middle  section  of  the  river, 
indicate  the  value  of  the  stream  for  power  de- 
velopments. 

Croton  Development. — The  development  at 
Croton,  which  is  the  more  important  of  the  two 
on  the  Muskegon  River,  renders  available  a  head 
of  40  ft.,  and  contains  equipment  with  a  capacity 
for  developing  continuously  14,400  h.-p.  It  was 
built  at  a  bend  in  the  river,  where  the  valley  is 
600  ft.  wide,  with  a  bank  a  little  over  40  ft., 
high  on  one  side  and  one  120  ft.  high  above  the 
water  on  the  other  side.  The  works  that  make 
up  the  dam  embrace  essentially  the  following: 
A   waste-gate   section,   238.75   ft.   long,   which   is 
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built  of  concrete  and  is  at  one  side  of  the  river 
valley;  a  power  house,  160  ft.  long,  that  adjoins 
the  outer  end  of  the  waste-gate  section;  and  a 
hydraulic-fill  embankment,  200  ft.  long,  extend- 
ing from  the  power  house  to  the  high  bluff  on 
the  opposite  side  of  the  valley.  One  of  the  chief 
features  of  the  design  of  the  dam,  and  of  the 
dams  at  the  other  two  developments  to  be  de- 
scribed, is  the  use  of  flood  gates  of  sufficient 
capacity  and  so  arranged  that  the  pond  above 
the  dam  is  maintained  at  a  constant  level  .through- 
out the  year.  These  flood  gates  are  of  the 
Tainter  type,  built  of  steel,  each  gate  being  20 
ft.  wide  and  12  or  13  ft.  high.  Another  feature 
of  the  hydraulic  design  common  to  all  three  de- 
velopments is  that  the  water  is  discharged  from 
the  waste  gates  into  a  tumble  bay,  from  which 
it  spills  over  a  low  concrete  weir  into  a  waste 
channel. 

The  site  of  the  development  at  Croton  is 
underlaid  at  a  depth  of  20  to  40  ft.  below  the 
surface  by  a  stratum  of  hardpan,  deposits  of 
sand,  gravel  and  clay  overlying  this  hardpan. 
A  continuous  row  of  steel  sheet  piling  was  driven 


far  enough  into  the  hardpan  under  the  waste- 
gate  section  and  the  power  house  to  form  an 
effective  cut-bff;  this  row  of  piling  was  also 
continued  from  the  power  house  across  to  the 
opposite  side  of  the  valley,  under  a  corcwall 
in  the  embankment.  The  waste-gate  section  and 
the  power  house  are  carried  largely  by  round 
wooden  piles  driven  to  the  hardpan.  They  were 
both  built  on  a  flat  at  one  side  of  the  river 
channel,  almost  without  encroaching  on  the  lat- 
ter. After  they  were  finished  the  river  was 
diverted  through  temporary  openings  in  the 
waste-gate  section  and  the  hydraulic-fill  em- 
bankment was  built  across  the  channel. 

Waste-Gate  Section.— The:  waste-gate  section 
contains  eight  Tainter  gates,  each  20  ft.  in  width, 
and  a  log  sluice,  40  ft.  wide,  that  is  controlled 
by  a  40  X  3.5-ft.  movable  crest,  or  bear-trap  dam. 
Four  of  the  Tainter  gates  are  on  each  side  of  the 
log  sluice,  the  adjacent  gates  being  separated  by 
heavy  concrete  piers.  The  normal  water  surface 
in  the  pond  above  the  dam  is  at  Elevation  135.5, 
while  the  upper  edge  of  the  gates  when  closed 
is  at  Elevation  136,  and  the  water  in  the  tail . 
race  is  at  Elevation  95.  The  gates  seat  on  a  spill- 
way which  has  a  hollow  reinforced-concrete  grav- 
ity section.  The  details  of  the  design  of  this 
spillway,  the  arrangement  of  the  tumble  bay  and 
the  concrete  apron  for  the  waste-way  channel 
below  the  dam  are  shown  in  an  accompanying 
cross-sectional  elevation  through  the  waste-gate 
section  of  the  dam.  The  base  of  the  downstream 
edge  of  the  spillway  is  45  ft.  8  in.  from  the  up- 
stream edge  of  the  crest  of  the  weir  which 
forms  the  tumble  bay.  The  crest  of  this  weir  is 
7.5  ft.  above  the  heavy  reinforced-concrete  floor 
of  the  tumble  bay,  this  floor  being  continuous 
with  the  base  of  the  dam.  A  concrete  wall  is 
continued  from  the  piers  on  each  side  of  the  log 
sluice  to  the  overflow  weir,  thus  separating  the 
tumble  bay  into  two  parts.  Each  of  these  parts 
has  three  12-in.  circular  weepers  connecting  it 
with  the  tail  race,  so  by  closing  the  four  Tainter 
gates  on  either  sida  of  the  log  sluice,  the  cor- 
responding part  of  the  tumble  bay  can  be  drained 
and  the  under  side  of  the  hollow  spillway  section 
entered  from  it. 

The  bottom  of  the  waste-way  channel  below 
the  gate  section  is  protected  by  a  reinforced-con- 
crete apron  that  extends  downstream  for  200  ft. 
from  the  overflow  weir  of  the  tumble  bay.  The 
bottom  of  the  log  sluice  is  on  a  slope  of  8  in. 
to  the  foot,  a  vertical  curve  connecting  it  with 
the  apron  protection  for  the  waste-way  channel. 
The  retaining  walls  on  each  side  of  the  sluice 
are  also  continued  20  ft.  downstream  from  the 
overflow  weir  of  the  tumble  bays  so  the  flow 
through  the  sluice  and  that  over  the  weir  at  each 
side  of  it  arc  separated.  A  reinforced-concrete 
wall,  extending  downstream  to  the  end  of  the 
protection  apron  separates  the  waste-way  chan- 
nel and  the  tail  race  of  the  power  house.  This 
wall  is  reduced  in  height  from  a  maximum  of 
35  ft.  at  the  power  house  to  10  ft.  at  the  down- 
stream end,  and  largely  prevents  back  water  in 
the  tail  race. 

The  Tainter  gates  were  specially,  designed  for 
the  three  developments  that  are  to  be  described 
herewith.  Each  gate  swings  on  two  bearings, 
one  on  the  pier  on  each  side  of  the  opening 
which  it  controls.  These  bearings  are  on  6-in. 
cold-rolled,  turned,  steel  pins,  that  are  imbedded 
in  the  piers.  The  frames  of  the  gates  are  trussed 
across  so  these  pins  are  only  required  to  extend 
about  I  ft.  from  the  face  of  pier,  thus  eliminating 
the  usual  bearing  at  the  center  of  the  gate  and 
the  necessity  of  providing  a  long,  heavy  steel 
shaft  to  extend  the  width  of  the  gate. 

Each  gate  is  fitted  along  the  lower  edge  of 
its  face  with  a  heavy  oak  block,  which,  when  the 
gate  is  lowered,  seats  on  a  wooden  sill  carried 
by  a  is-in.  channel  imbedded  in  the  crest  of  the 
spillway  of  the  dam.    This  arrangement  makes  a 


October  19,  1907. 


THE    ENGINEERING    RECORD. 


419 


watertight  joint,  that  it  is  considered  will  rarely 
have  to  be  renewed.  The  joints  between  the 
ends  of  the  gates  and  the  surface  of  the  piers 
between  the  gates  are  made  practically  water- 
tight by  attaching  5-in.  strips  of  3-ply  rubber 
belting  to  the  edge  of  the  upSt»eam  face  of  the 
gate  in  such  manner  that  the  belting  overlaps 
the  end  of  the  gate  and  bears  against  the  face 
of  the  concrete  pier. 

The  gates  are  raised  and  lowered  by  a  motor- 
driven  hoisting  crab  that  travels  on  a  24-in.  gauge 
track  of  12-in.  I-beams  laid  the  length  of  the 
waste-gate  section  on  the  piers  between  the 
gates  and  covered  with  a  l^ght  section  of  rein- 
forced-concrete  so  as  to  bridge  the  openings  be- 
tween these  piers.  This  crab  consists  essentially 
of  an  eight-wheel  truck,  18  ft.  long,  that  carries 
a  4-h.-p.  motor,  worm-geared,  through  reductions 
to  a  horizontal  shaft  having  a  grooved  drum  at- 
tached to  each  end  of  it.  One  of  these  drums 
is  built  as  a  right-hand  and  the  other  as  a  left- 
hand  screw.  Each  gate  has  a  shackle  attached 
to  it  at  both  ends  near  the  bottom  of  the  face, 
these  shackles  being  arranged  so  chains  can  be 
hooked  into  them  and  wound  around  the  drums 
of  the  hoisting  crab.  An  8,ooo-lb.  pull  can  be 
exerted  on  each  of  these  chains  by  the  crab, 
so    the   gates   are    easily   handled   by   the   latter. 


Bearings  on  this  shaft  are  attached  to  the  leaf 
at  intervals  of  6  ft.  At  about  6-ft.  intervals  in- 
termediate with  the  bearings  carrying  the  leaf 
are  thrust  bearings  against  the  shaft,  which  are 
seated  on  heavy  castings  in  the  top  of  a  con- 
crete ledge  under  the  hinge.  The  base  of  each 
of  these  thrust  bearings  is  arranged  with  an  ad- 
justing screw  so  all  the  bearings  may  be  brought 
into  alignment. 

Earth  Embankment  Section. — The  earth  em- 
bankment between  the  end  of  the  power  house 
and  the  side  of  the  valley  opposite  from  the 
waste-gate  section  contains  104,000  cu.  yd.  of 
sand  and  gravel  that  was  sluiced  into  it  hydraulic- 
ally  from  the  high  bluff  on  that  side  of  the  valley. 
This  embankment  is  20  ft.  wide  on  top,  40  to 
60  ft.  high,  and  has  a  slope  of  from  2}^  to  as 
much  as  6  to  I  on  its  upstream  side,  while  the 
slope  on  the  downstream  side  is  between  2  to  i 
and  4  to  I.  The  concrete  core  wall  in  the  em- 
bankment is  12  in.  thick  and  is  heavily  rein- 
forced. It  rests  on  the  line  of  steel  sheet  piling 
which  forms  the  cut-off  at  the  base  of  the  dam. 
The  wall  is  located  at  the  line  where  the  surface 
of  the  pond  intersects  the  embankment,  projecting 
2  ft.  above  the  water  level  to  serve  as  a  wave 
protection.  With  this  arrangement  the  greater 
part  of  the  embankment  renrains  practically  dry. 


to  the  stream  and  parallel  with  axis  of  the  dam. 
The  portion  of  the  substructure  of  the  building 
in  which  the  turbines  are  placed  is  divided  by 
transverse  walls  into  four  penstocks,  each  con- 
taining a  pair  of  turbines  for  each  unit.  These 
penstocks  are  each  22  ft.  wide  and  rise  to  a  height 
of  33  ft.  above  the  top  of  the  heavy  base  on 
which  the  turbines  are  set,  and  in  which  the 
draft  tubes  for  the  latter  are  formed.  The  upper 
two-thirds  of  the  front  end  of  each  penstock 
is  open  the  full  width  of  the  penstock  to  form 
an  entrance  from  the  pond  above  the  dam.  These 
openings  are  each  protected  by  an  inclined  rack, 
within  the  penstock,  which  intercepts  floating 
debris.  A  heavy  boom  is  also  extended  frpm 
each  side  of  the  log  sluice  in  the  waste-gate 
section  to  the  sides  of  pond  to-  divert  logs  and 
large  floating  debris  over  the  sluice.  Stop-log 
grooves  are  placed  in  both  sides  of  each  pen- 
stock, immediately  in  front  of  the  rack,  in  order 
that  the  penstocks  may  be  shut  off  separately. 
Light  steel-frame  gates,  faced  with  planks  and 
divided  horizontally  at  the  middle,  are  operated 
in  these  stop-log  grooves.  These  gates  are  han- 
dled by  a  hoisting  block  running  on  an  I-beam 
trolley  suspended  from  the  roof  trusses  of  the 
house  over  the  penstocks.  The  upper  half  of 
each   gate   can   be   hung   on   hooks   on   the    side 
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Power  to  operate  the  motor  is  obtained  from  a 
supply  line  laid  in  a  conduit  buried  in  the  con- 
crete, plugs  for  making  connections  being  placed 
at  suitable  intervals  along  the  gate  section.  Two 
hoisting  crabs  are  provided,  in  order  to  be  cer- 
tain of  one,  if  the  other  is  out  of  commission. 
Both  crabs  are  also  arranged  with  wheels,  fitted 
with  grips,  so  they  may  be  operated  by  hand  in 
case  both  motors  are  out  of  service,  or  no  cur- 
rent is  available. 

Movable  Crest  Dam.— The  movable  crest  dam 
is  set  in  a  depression  built  in  the  top  of  the  spill- 
way of  the  waste-gate  section.  It  has  a  leaf,  6  ft. 
ID  in.  wide  and  40  ft.  long,  which  turns  on  a 
shaft  in  a  hinge  along  the  upstream  edge,  thus 
permitting  the  downstream  edge  to  be  raised 
and  lowered  through  a  vertical  travel  of  3.5  ft. 
The  leaf  is  raised  and  lowered  by  two  sets  of 
motor-operated  worm  and  spur  gears  which  drive 
two  hoisting  drums  on  a  main  shaft  extending 
across  the  opening  controlled  by  the  movable 
crest.  Two  chains,  one  attached  to  each  end 
of  the  leaf,  are  wound  around  these  drums,  the 
latter  bemg  grooved,  one  as  a  right  and  the  other 
as  a  left-hand  screw. 

An  i8-in.  I-beam  extends  the  full  length  of  the 
6-ft.  lo-in.  leaf,  and  is  attached  to  the  front  edge 
of  the   latter. 

The  leaf  turns  on  sections  of  3-in.  steel  shaft. 


giving  it  much  gi  eater  stability  than  if  saturated, 
while  the  hne  of  sheet  piling  prevents  seepage 
under  the  embankment. 

Power  House. — The  power  house  is  an  L- 
shape  structure,  with  the  axis  of  the  stem  of  the 
ell  coincident  with  the  axis  of  the  dam.  The 
stem  of  this  L-shape  building  is  65  x  141  ft.  in 
plan  and  has  a  heavy  concrete  substructure  car- 
rying the  penstocks  and  containing  the  draft 
tubes  for  the  water  wheels.  The  leg  of  the  ell 
is  44  X  80  ft.  in  plan,  and  contains  the  electrical 
equipment.  This  part  of  the  building  has  hard- 
burned,  red-brick  walls,  surmounted  by  a  roof 
of  glazed,  green  tile  carried  by  steel  roof  trusses, 
the  appearance  of  the  exterior  being  very  satis- 
factory. A  low  house,  with  the  same  kind  of 
walls  and  roof,  covers  the  penstocks. 

The  generator  room  of  the  power  house  con- 
tains two  3,6oo-kw.  revolving-field  30-cycIe  6,600- 
volt  three-phase  Westinghouse  generators.  Each 
generator  is  direct-connected  by  a  12-in.  shaft, 
no  ft.  long,  to  four  pairs  of  4S-in.  Samson  tur- 
bines, of  the  center  discharge  type,  which  are 
in  the  adjacent  penstocks.  The  units  operate 
normally  at  225  r.  p.  m.,  but  are  designed  to  run 
without  injury  at  double  that  speed  with  no  load. 
The  shafts  are  each  also  designed  to  carry  8,000 
h.-p.  continuously. 

The  shaft  of  the  main  units  is  at  right  angles 


wall  of  the  penstock  house,  when  it  has  been 
lifted  out,  and  the  lower  part  is  arranged  to 
stand  beside  the  upper  part,  both  parts  being 
placed  in  these  positions  for  storage  by  the 
hoist. 

The  downstream  ends  and  the  sides  of  the 
penstocks  are  of  reinforced  concrete.  These 
ends  are  semi-circular,  with  the  reinforcement 
in  them  carried  backward  and  downward  into 
the  base  of  the  penstocks  at  an  angle  of  about 
45  deg.  with  the  horizontal  to  overcome  any 
tendency  of  shearing  in  the  concrete.  The  sides 
and  ends  of  the  penstocks  are  designed  so  any 
one  penstock  may  be  emptied  safely  while  the 
others  are  filled. 

Each  pair  of  turbines  has  a  draft  tube,  leading 
to  the  tail  race,  formed  in  the  heavy  base  on 
which  the  penstocks  stand.  The  arrangement  of 
the  units  normal  to  the  stream,  and  the  location 
of  the  corresponding  pairs  of  turbines  for  both 
units  on  the  same  transverse  line  in  the  pen- 
stocks, necessitated  a  special  and  unusual  design 
of  these  draft  tubes.  The  upper  part  of  the 
draft  tubes  for  the  pairs  of  turbines  of  the  units 
on  upstream  side  are  as  ordinarily  built,  but 
these  tubes  flare  out  at  the  bottom,  so  a  draft 
tube  for  one  of  the  pairs  of  turbines  of  the 
downstream  unit  can  be  placed  in  line  with 
each  of  them.     This  increase  of  section  is  made 
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in  soch  a  manner  that  the  water  discharged  from 
the  upstream  turbine  in  each  case  passes  on  both 
sides  of  the  draft  _  tube  for  the  corresponding 
downstream  pair  of  turbines,  the  velocity  of  the 
water  where  the  discharge  from  the  two  tubes 
join  being  the  same,  to  eliminate  as  fully  as  pos- 
sible any  agitation  at  this  point. 

The  shafts  of  the  two  units  pass  through  large 
g:lands  in  each  of  the  division  walls  between  the 
penstocks,  and  in  the  wall  between  the  end  pen- 
stodc  and  the  generator  room.  These  glands 
are  each  carried  by  a  heavy  cast-iron  diaphragm 
attached  to  a  frame  of  I-beams  and  channels 
imbedded  in  the  wvalls.  The  frames  for  the 
various  glands  of  each  unit  are  anchored  together 
by  heav}-  iron  rods  extending  from  one  end  to 
the  other  of  the  row  of  penstocks.  The  glands 
are  practically  watertight,  so  any  one  penstock 
may  be  drained  and  entered  without  interfering 
with  the  operation  of  the  turbines  in  the  re- 
mainder. Stop-log  grooves  in  each  penstock  be- 
tween the  corresponding  turbines  of  the  two 
units  also  permit  the  downstream  turbines  to  be 
cut  off  without  stopping  the  turbines  of  the  up- 
stream unit  in  the  same  penstock.  Any  pair  of 
turbines  on  either  shaft  canalso  be  disconnected 
so  the  other  turbines  between  the  pair  in  ques- 
tion and  the  generator  may  be  continued  in  ser- 
vice. 

Two  Type  N  Lombard  governors  are  provided 
for  the  four  pairs  of  turbines  to  each  main 
unit  These  governors  are  placed  on  the  floor 
of  the  generator  room,  where  they  are  belted  to 
the  main  shafts  of  the  units.  One  governor 
controls  the  operation  of  two  pairs  of  wheels  and 
the  second  one  the  other  two  pairs,  but  both  are 
arranged  to  operate  simultaneously. 

A     complete     mechanically-forced     lubricating 


opened  for  a  short  time  when  oil  is  to  be  sup- 
plied to  a  bearing,  thus  insuring  a  positive  feed. 
E.xcitation  current  for  each  main  generator  is 
furnished  by  a  40-kw.  125-volt  direct-current  gen- 
erator on  the  shaft  of  the  unit.  The  field  wind- 
ing of  the  generators  is  so  proportioned  that  with 
constant  speed,  constant  separate  excitation  and 
100  per  cent,  load  factor,  the  load  may  be  varied 
from  the  normal  rated  capacity  to  no  load  with  a 
voltage  rise  of  not  more  than  8  per  cent.  At  the 
normal  rated  current  and  voltage,  and  with  100 
per  cent,  load  factor,  the  efficiency  of  the  gen- 
erators is  guaranteed  to  be  at  least  93  per  cent. 


The  operation  of  the  generators  is  controlled 
from  a  two-panel  switchboard  at  level  of  the 
generator  room  floor.  Motor-operated  oil 
switches,  also  controlled  from  this  switchboard, 
are  provided  for  jthe  high-tension  bus-bars  and 
connections.  TRese  switches  are  in  separate  fire- 
proof cells,  and  the  bus-barS  are  all  in  separate 
fireproof  compartments. 

Construction  of  Croton  Development. — ^The 
works  which  make  up  the  Croton  development 
were  built  on  force  account  by  the  owner,  the 
Grand  Rapids-Muskegon  Power  Co.,  under  the 
direction    of   Mr.   J.    B.   Foote,   general   superin- 
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Close  View  of  Waste   Gates  and   Log   Sluice  at  Croton. 


feed  system  is  also  provided  for  the  bearings  of 
the  turbines  of  each  unit,  the  bearings  under 
water  being  of  lignumvitae.  Each  of  these  sys- 
tems consists  essentially  of  a  supply  cylinder 
carrying  a  piston  on  a  screw,  by  which  heavy 
oil  may  be  forced  into  small  storage  tanks  under 
pressure.  The  supply  cylinders  and  storage  tanks 
are  in  the  generator  room  on  a  bracket  gallery 
against  the  wall  which  separates  that  room  from 
the  penstocks.  The  storage  tanks  are  connected 
to  a  pipe  hoder  from  which  a  separate  lateral 
pipe  is  carried  to  each  of  the  four  bearings  on 
every  pair  of  turbines.  These  lateral  pipes  are 
each  fitted  with  a  quick-opening  valve,  which  is 


at  half  load;  95  per  cent,  at  three-quarters  load; 
96  per  cent,  at  full  load;  and  95.5  per  cent,  at 
SO  per  cent,  overload.  Unusual  care  to  prevent 
excessive  temperatures  in  the  generators  under 
continuous  operation  was'  also  observed  in  the 
design. 

The  6,600-volt  current  delivered  by  the  gener- 
ators is  stepped  up  to  72,000  or  100,000  volts  for 
transmission  to  Muskegon  and  Grand  Rapids  by 
three  3,000-kw.  30-cycle  oil-insulated  water- 
cooled  transformers,  placed  at  the  downstream 
end  of  the  generator  room.  The  transmission 
lines  leading  from  the  power  house  will  be  de- 
scribed later. 


General     Plan     of    Croton     Development     and 
Sections  of  the   Power   House. 

tendent  and  electrical  engineer,  and  Mr.  William 
G.  Fargo,  designing  and  supervising  engineer,  in 
charge  of  the  work.  Mr.  Daniel  L.  Davis  was 
resident  superintendent  and  Mr.  Benj.  T.  Weston 
was  resident  engineer  during  the  construction. 

In  order  to  facilitate  the  delivery  of  supplies 
and  materials,  a  standard-gauge  railroad,  6  miles 
long,  was  built  from  the  Pare  Marquette  Ry. 
to  the  site.  Standard-gauge  switching  connec- 
tions with  this  branch  railroad  were  extended  to 
all  parts  of  the  storage  yards  at  the  works,  these 
extensions  being  carried  down  on  inclines  so 
the  turbines  and  electric  machinery  could  be  de- 
livered close  to  the  power  house.  Standard- 
gauge  cars  were  handled  on  these  inclines  by 
electrically-driven  hoists  without  any  difficulty. 
A  stationary  gantry  for  a  cross-travel  trolley 
carrying  a  lo-ton  chain  hoist  was  built  over  one 
of  the  side  tracks  for  unloading  heavy  material 
and  machinery. 

The  construction  plant  for  the  work  included 
two  No.  I  Vulcan  turntable  pile  drivers,  two 
drop-hammer  pile  drivers,  one  ^-yd.  and  two 
H-yd.  cubical  mixers  and  a  number  of  derricks, 
pumps  and  smaller  equipment.  All  of  this  equip- 
ment was  operated  by  motors,  except  the  turn- 
table pile  drivers,  which  were  operated  by  steam. 
A  9  X  ll-in.  motor-driven  air  compressor,  with 
a  capacity  of  130  cu.  ft.  per  minute,  was  also 
installed  in  a  temporary  boiler  house  on  the 
low  bank  of  the  valley.  This  compressor  fur- 
nished power  for  operating  two  riveting  ham- 
mers, a  chipping  hammer,  a  reversible  wood- 
boring  machine  and  four  forges  in  a  blacksmith 
shop.  The  compressor  and  tools,  exclusive  o'ftJie 
motor  and  air  tank,  cost  $600. 

The  electric  power  required  to  drive  the  various 
motors  was  supplied  by  a  temporary  6,600-volt 
line  extended  to  the  site  from  the  Big  Rapids 
development,  which  had  been  completed  before 
construction  was  started  at  the  Croton  dam.  A 
72,000-volt  transmission  line,  extending  from  the 
Big  Rapids  development  to  a  switch  station,  with 
one  branch  leading  to  Grand  Rapids  and  a  second 
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branch  to  Muskegon  from  this  station,  passes 
the  site  of  the  development  at  Croton.  The 
6,600-volt  Hne  was  carried  on  temporary  brackets 
placed  on  the  poles  of  this  high  tension  line. 
The  6,600-volt  current  was  stepped  down  to  440 
volts  by  water-cooled  transformers  at  Croton 
for  use  in  the  construction  plant  there. 

Concrete. — In  all,  about  20,000  cu.  yd.  of  con- 
crete were  used  in  the  dam.  This  concrete  was 
made  in  varying  proportions,  depending  on  the 
purpose  for  which  it  was  to  be  used.  Newaygo 
Portland  cement  and  unscreened  pit  gravel  were 
used  in  all  of  the  concrete.  This  gravel  con- 
tained about  the  proper  amount  of  sand,  the  voids 
in  it  ranging  from  14  to  18  per  cent.  The  gravel 
was  obtained  from  a  pit  along  the  branch  rail- 
road about  a  mile  from  the  dam,  and  was  brought 
to  the  work  in  5-yd.  bottom-dump  cars  handled 
in  trains  of  10  cars  each,  by  a  standard-gauge 
locomotive. 

A  concrete  mixing  plant  was  erected  near  the 
end  of  the  waste-gate  section  of  the  dam,  in 
line  with  the  axis  of  the  latter  and  back  on 
the  edge  of  the  low  bluff  on  that  side,  about  40 
ft.  from  the  limits  of  the  concrete  work.  The 
two  J^-yd.   motor-driven  mixers  were  set  up  in 
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zero.  During  the  prevalence  of  low  temperatures, 
the  water  used  in  mixing  the  concrete  was  heated 
and  a  jet  of  live  steam  was  turned  into  the  mix- 
ers, with  the  result  that  the  concrete  was  de- 
livered hot  from  the  latter,  and  retained  sufficient 
heat  to  permit  a  considerable  set  to  take  place 
before  it  became  cold  enough  to  freeze  after 
it  was  placed.  Live  steam  was  also  piped  to  all 
parts  of  the  work  and  was  used  for  thawing  ice 
from  the  forms  and  for  other  purposes.  The 
steam  required  for  this  work  was  furnished  by  a 
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A  low  fill  of  long  slope  was  then  made  under 
water  on  the  upstream  side  of  the  crib  by  hy- 
draulically  sluicing  material  into  the  channel  from 
the  high  bluff.  After  this  upstream  fill  had  been 
finished,  the  channel  downstream  from  the  cribs 
was  filled,  and  the  embankment  section  of  the 
dam  was  carried  up  with  material  sluiced  down 
from  the  bluff.  The  temporary  closing  cribs, 
when  faced  with  a  sluiced  fill  on  the  downstream 
side,  were  made  nearly  tight  under  a  head  of  15 
ft.  of  water.  The  water  which  seeped  through 
and  accumulated  between  the  temporary  and  per- 
manent embankments  was  removed  by  a  motor- 
driven  4-in.  centrifugal  pump  running  less  than 
a  quarter  of  the  time.  The  possibility  of  making 
tight  fills  with  material  deposited  under  water 
by  hydraulic  sluicing  is  thus  shown. 

In  addition  to  the  104,000  cu.  yd.  of  material 
deposited  in  the  channel  closure  and  the  em- 
bankment section  of  the  dam  by  the  hydraulic 
sluicing  process,  a  fill  containing  about  20,000 
cu.  yd.  of  material,  which  was  required  as  an 
approach  to  a  highway  bridge  just  below  the  dam, 
was  made  in  the  same  manner.  This  highway 
formerly  crossed  the  river  on  a  bridge  about  a 
quarter  of  a  mile  upstream  from  the  dam.  The 
temporary  approach  to  the  new  bridge  descends 
on  a  IS  per  cent,  grade  toward  the  river,  and  is 
largely  a  side  hill  cut,  from  which  the  material 
was  obtained  to  make  the  fill.  This  material  was 
carried  100  to  500  ft.  and  dep<?sited  at  levels 
40  to  so  ft.  below  the  position  it  occupied  in  the 
bank.  The  latter  was  all  fine  yellow  sand,  which 
flowed  freely  on  itself  when  wet. 

This  bridge  approach  fill  was  the  first  one  to 
be  made  hydraulically  in  connection  with  the 
Croton  development,  work  being  started  on  it 
in  November,  1906.  A  3-in.  Gould  rotary  fire 
pump,  driven  by  a  30-h.-p.  motor,  was  set  up  on 
the  bank  of  the  river  and  supplied  water  for 
sluicing  through  a  3-in.  pipe  line  carried  up  the 
bluff.  A  3-in.  hose,  carrying  a  iJ4-in.  nozzle, 
delivered  water  against  the  face  of  the  cut  from 
the  pipe  line.  The  loosened  material  was  carried 
down  into  the  fill  in  a  sheet-iron   flume,  20  in. 
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Cross  Sectional  Elevation  through    one  of  the  Talnter  Waste   Gates  at  Croton. 
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this  plant  so  that  -they  would  dump  into  cars 
on  tracks  about  level  with  the  highest  point  of 
the  concrete  in  the  dam.  A  storage  for  gravel 
was  erected  over  the  mixers,  the  gravel  being 
delivered  into  a  track  hopper  at  the  side  of  the 
plant  from  cars  on  the  standard-gauge  railroad, 
from  which  hopper  it  was  raised  to  the  storage 
bin  by  a  bucket  elevator.  The  cement  was  stored 
in  a  shed  in  the  rear  of  the  mixing  plant.  An 
incline  was  extended  from  this  shed  up  to  a 
working  platform  around  charging  hoppers  over 
the  mixers  and  the  cement  was  hauled  up  a  track 
on  this  incline  on  flat  cars  handled  by  an  electric 
hoist. 

A  temporary  pole  trestle  was  extended  from 
the  mixing  plant  to  the  opposite  side  the  valley, 
crossing  the  latter  on  the  axis  of  the  dam.  This 
trestle  carried  two  24-in.  gauge  tracks,  on  which 
Vz-yA.  Koppel  dump  cars  were  pushed  by  hand  to 
deliver  concrete  to  any  part  of  the  work.  The 
concrete  was  dumped  from  these  cars  on  the 
trestle  through  chutes  leading  down  to  the  point 
where  it  was  to  be  deposited.  The  concrete  work 
was  carried  on  through  the  winter  of  1906-07, 
some  of  the  most  important  parts  of  it,  such  as 
the  reinforced  semi-circular  ends  of  the  pen- 
stocks, being  placed  with  the  temperature  below 


6o-h.-p.  boiler  set  up  in  a  house  near  the  mixing 
plant,  the  motor-driven  compressor  also  being 
installed  in  this  same  house.  No  salt  was  used 
in  the  water  except  in  a  few  heavy  walls  where 
no  reinforcing  steel  occurred. 

The  longer  reinforcing  rods  which  required 
bending  were  heated  in  a  special  forge,  adjacent 
to  the  blacksmith  shop,  so  they  could  be  "bent 
readily.  This  forge  was  a  heavy  slab  of  concrete, 
6  ft.  wide  by  15  ft.  long  and  2  ft.  deep,  with  three 
longitudinal  troughs  formed  in  it.  A  perforated 
pipe  was  buried  under  the  bottom  of  each  of  these 
troughs,  and  air  was  supplied,  from  the  com- 
pressor through  these  perforated  pipes.  The  long 
rods  of  high  carbon  steel  were  readily  heated 
in  this  forge  and  could  be  bent  to  templets  with- 
out trouble. 

Sluicing  Operations  and  Plant. — After  the 
waste-gate  section  and  power  house  were  prac- 
tically finished,  the  river  was  diverted  from  its 
channel  between  the  end  of  the  power  house 
and  the  high  bluff  on  that  side  of  the  valley,  and 
passed  through  a  row  of  six  7  x  9-ft.  openings 
which  had  been  left  in  one  end  of  the  bottom  of 
the  waste-gate  section.  This  diversion  was  ac- 
complished by  rock-filled  timber  cribs  sunk  across 
the  channel  about  300  ft.  above  the  power  house. 


wide  on  the  bottom  and  with  vertical  sides  5  in. 
high.  This  flume  was  laid  on  the  ground  as  the 
cut  advanced  on  the  15  per  cent,  grade. 

The  pump  and  pipe  line  were  set  up  by  two 
men  in  two  days.  With  the  exception  of  the 
labor  cost  of  handling  3,000  cu.  yd.  of  material 
out  of  the  cut  and  putting  it  into  the  embank- 
ment forming  the  approach  to  the  bridge,  no  exact 
records  of  the  cost  of  making  this  embankment 
were  made.  Four  men  with  the  outfit  described 
moved  out  of  the  cut  and  put  it  into  the  em- 
bankment between  Nov.  15  and  20,  1906,  the  3,000 
cu.  yd.  of  material  on  which  cost  data  were  kept. 
The  four  men  who  did  this  work  each  put  in 
40  hr.  at  20  cents  an.  hour,  and  a  foreman  was 
also  required  for  40  hr.  at  25  cents  an  hour,  mak- 
ing a  total  of  $42,  or  1.4  cents  per  yard  for 
labor. 

The  sluicing  outfit  used  in  building  the  em- 
bankment section  of  the  dam  included  a  pump- 
ing plant  on  the  bank  of  the  river  dowhstreahi 
from  the  embankment,  a  pipe  line  leading  from 
this  plant  up  to,  and  along  the  top  of  the  bluff 
which  forms  the  bank  of  the  river,  hose  connec- 
tions from  this  pipe  line  to  the  face  of  the 
excavation  and  flumes  leading  from  the  latter 
down  into  the  embankment.    The  top  of  the  bluff 
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Mechanically-Forced    Lubricating   System   for  the   Water  Wheels. 


Interior  of  Pen8tocl<  Showing  Four  Pairs  of  Turbines  of  a  Set. 


was  yellow  sand  underlaid  at  various  depths  with 
hardpan  and  clay.  A  large  percentage  of  the 
material  in  the  embankment  is  sand,  however, 
as  under  the  pressures  that  were  available  the 
hardpan  and  clay  could  not  be  loosened  readily 
enough  to  sluice. 

The  pumping  plant  was  comprised  of  seven 
Underwriter's  rotary  fire  pumps,  one  S-in.  Gould, 
two  3-in.  Gould,  two  6-in.  Gould  and  two  6-in. 
Rumsey,  all  belt-driven  by  electric  motors.  Al- 
though these  pumps  were  not  the  most  efficient  or 
desirable  that  might  have  been  obtained  for  the 
work  to  be  done,  they  were  used  because  they 
were  on  hand  and  were  readily  adapted  to  be 
operated  by  the  available  motors.  While  the 
rotary  pumps  give  good  satisfaction  for  inter- 
mittent service  of  short  duration,  such  as  for 
fire  purposes,  they  are  not  adapted  for  the  hard, 
continuous  service  required  in  sluicing  opera- 
tions. On  this  account,  an  average  of  50  per 
cent,  of  the  pumps  were  out  of  order  and  under- 
going repairs  the  greater  part  of  the  time,  the 
breakdowns  being  for  the  most  part  in  the  gears 
and  cams.  For  this  reason,  in  future  work,  of 
this  kind,  it  is  intended  to  employ  either  a  direct- 
connected  turbine  pump,  or  some  other  efficient 
type  not  subject  to  frequent  breakdowns. 

The  pumps  were  placed  in  a  20  x  24-ft.  shed, 
built  on  the  edge  of  the  river  bank  so  it  pro- 
jected over  the  bank  sufficiently  to  permit  the 
suction  pipes  of  the  pumps  to  be  dropped  di- 
rectly into  the  water  and  reduced  the  suction  lift 
to  not  more  than  8  to  10  ft.,  as  the  pumps  of 
this  type  do  not  operate  satisfactorily  at  greater 
lifts.     The  four  6-in.  pumps  were  set  in  a  row 


close  together  and  had  their  discharge  pipes  con- 
nected to  a  lo-in.  header,  with  the  motors  on  the 
opposite,  or  land  side  of  the  building.  These 
pumps  were  designed  to  run  at  from  200  to  250 
r.  p.  m. ;  at  the  higher  speed  they  should  produce 
a  pressure  of  ^bout  100  lb.  at  the  pump  and  each 
deliver  1,125  ga'-  P^r  minute.  In  order  to  run 
them  at  this  capacity  and  pressure,  assuming  their 
efficiency  to  be  50  per  cent.,  it  would  require  140 
h.-p. 

The  first  fill  above  the  closing  crib  across  the 
channel  of  the  river  was  made  with  one  of  the 
smaller  pumps  mounted  with  its  motor  on  a 
scow.  The  discharge  pipe  from  this  pump  was 
connected  by  a  flexible  joint  with  the  force  main 
on  land  in  order  that  the  scow  could  rise  as 
the  pond  was  filled  by  the  closure  of  the  openings 
in  the  crib.  The  pump  used  in  making  the  cut 
and  fill  on  the  highway  was  also  set  up  separately 
from  the  main  plant. 

The  force  main  leading  from  the  pumps  in 
the  plant  set  up  for  the  sluicing  outfit  used  in 
making  the  embankment  section  of  the  dam 
was  a  lo-in.  spiral-riveted  pipe,  with  a  gate 
valve  between  each  pump  connection  to  this 
pipe  and  with  one  of  these  valves  beyond  the 
last  pump.  This  pipe  line  was  extended  along 
the  face  of  the  bluff  about  1,000  ft.,  being  reduced 
successively  to  8  in.,  and  then  to  6  in.  by  wrought- 
iron  pipe  with  screw  connections.  Tees  with 
4-in.  outlets  for  laterals  and  hose  connections 
were  placed  in  the  pipe  lines  at  convenient  inter- 
vals, 4-in.  iron  body-gate  valves  being  placed  at 
these  tees. 

The  nozzles  used  at  the  face  of  the  excava- 


tions were  mostly  for  4-in.  hose,  and  tapered  in 
24  in.  to  an  opening  1%  or  ij^  in.  in  diameter. 
This  taper  was  uniform,  the  nozzled  end  being 
machined  and  polished  inside  for  about  2  in. 
from  the  tip.  Each  nozzle  was  clamped  to  a  2  x 
lo-in.  plank,  about  12  ft.  long,  that  was  pivoted 
to  a  standard  similar  to  the  jack  used  by  a  wagon- 
wheel  painter,  only  heavier.  This  simple  device 
served  the  purpose  of  a  more  heavily-constructed 
monitor,  or  giant,  such  as  is  generally  used  for 
higher  pressures  and  larger  pipes  and  nozzles. 
With  this  arrangement,  one  man  handled  each 
nozzle  and  was  assigned  a  helper  who  moved  the 
hose  and  kept  the  flumes  in  shape  near  the  nozzle. 
Where  the  grades  were  sufficient,  two  men  for 
each  line  of  hose  were  all  that  were  recfuired 
in  the  pit.  With  such  an  outfit  and  the  pressure 
at  the  nozzle  60  to  80  lb.,  it  was  impossible  to 
handle  any  material  more  compact  than  sand 
and  gravel ;  but,  with  larger  nozzle  openings  and 
pressure  of  150  lb.  at  the  nozzle,  hard  clay  and 
loose  shale  rock  may  be  moved  readily. 

The  mOzzles  were  usually  worked  in  pairs, 
the  force  of  their  streams  being  concentrated  at 
the  bottom  of  the  face  of  the  excavation.  In 
places  where  the  sand  was  underlaid  by  clay 
or  hardpan,  no  special  headworks  were  neces- 
sary to  divert  the  water  and  loosened  material 
to  the  flumes;  but,  in  sandy  and  gravelly  soil, 
it  was  necessary  to  have  a  converging  box,  or  a 
series  of  boards  set  up  in  the  form  of  a  V  to 
start  the  flow  into  the  flumes.  The  water  would 
cut  only  a  slight  channel  in  the  pure  clay  under 
the  sand  and  gravel,  and  as  these  channels  did 
not  seem  to  be  deepened  by  continued  use,  they 
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Two   Nozzles    in   Operation     against  the   Face  of  a   Cut. 
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were  excellent  for  sluicing  purposes.  The  noz- 
zles were  not  used  for  forcing  material  along  the 
channels  or  flumes  except  when  the  materials 
became  clogged  in  the  latter. 

Tke  flumes  were  for  the  most  part  made  of  No. 
12  gauge  black  iron  in  30-in.  semi-circular  sec- 
tions, 10  ft.  long.  These  flumes,  including  the 
bending,  cost  254  cents  per  pound,  or  4954  cents 
per  linear  foot  of  flume.  In  all,  850  ft.  of  the 
flumes  were  required.  The  sections  of  the  flumes 
when  lapped  6  in.  on  an  8  per  cent,  grade,  were 
tight  without  any  calking  or  fastening  whatever 
at  the  joint.  Wooden  flumes  were  tried,  but  they 
were  rapidly  cut  out  by  the  grinding  action  of  the 
material  carried  by  the  water,  although  after 
four  months'  constant  use  the  iron  flumes  showed 
but  little  wear. 

The  sluicing  work  was  commenced  at  the  dis- 
stant  end  of  the  pipe  line,  where  the  first  closure 
of  the  river  channel  was  made  and  where  the 
bluflF  was  lowest.  The  force  main  could  thus  be 
shortened  as  the  work  progressed  toward  the 
pumping  plant.  The  total  height  of  the  bluff 
above  the  finished  embankment  was  75   ft     On 


were  carried  on  the  ground  to  the  edge  of  the 
bluflf  and  then  to  the  point  where  the  material 
was  discharged  on  light  pole  trestles.  They  were 
generally  laid  on  8  or  9  per  cent,  grades;  but, 
on  some  of  the  longer  flumes  the  grade  was 
reduced  toward  the  end  to  5  and  6  per  cent. 
With  grades  of  less  than  about  6  or  7  per  cent., 
trouble  was  always  caused  by  stoppages  in  the 
flumes,  which  required  one  man  to  about  every 
50  ft.  of  flume  to  prevent.  The  yellow  sand, 
common  to  all  the  pine  country  of  northern 
Michigan,  that  was  handled  in  the  flumes,  will 
run  readily  on  itself  at  grades  of  10  to  12  per 
cent,  when  forced  along  by  the  action  of  water 
running  down  a  slope. 

As  the  material  was  deposited  at  the  end  of 
the  flume  line  it  tended  to  form  a  cone,  with  the 
slope  depending  on  the  kind  of  material.  The 
surface  of  this  cone  when  made  up  of  sand  and 
gravel,  seemed  to  be  drained  immediately  so 
that  it  was  possible  to  walk  dry  shod  ov4r  the 
material' while  it  was  being  deposited.  In  order 
not  to  completely  drain  the  material  as  it  was 
being  deposited,  two  lines  of  flumes   were  used 
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account  of  the  grades  required  for  the  flumes, 
however,  the  actual  face  against  which  the 
streams  from  the  nozzles  were  directed  did  not 

Table    j.     Cost  of  Placing  Material   in    Embankment 
Section  of  Ceoton  Dam  by  Hydraulic  Sluicing 
Methods. 
Cost  of  Equipment  and  Materials. 

Two    6.in.     Rumsey    underwriters    rotary     fire 

pumps   (new)    $840.00 

Two  6-in.  Gould  underwriters  rotary  fire  pumps 

(second-hand)    _ 750.00 

430  ft.  lo-in.  No.  16  gauge  spiral  riveted  pipe, 
cost  60  cents  a  foot  when  new,  secojld-hand, 
45    cents    ' 19350 

400    ft.    8-in.    wrought-iron    pipe    and    fittings 

(new)    436-45 

414    ft.    6-in.    wrought-iron    pipe    and    fittings] 

(new)    >  272.00 

120  ft.  4-in.  wrought-iron  pipe  and  fittings  (new)  J 

Material  bought  second-hand,  including  all  fit- 
tings for  the  lo-in.  line,  also  6-in.,  8-in.  and 
lo-in.  fittings  for  pumps;  150  ft.  4-in.  rubber 
hose  and  nozzles;  350  ft.  of  30-in.  No.  12 
gauge  flumes  used  two  months  on  another 
project    800.00 

500  ft.  No.  12  gauge  30-in.  flume 250.00 

Pulleys,  belting,  3-in.  cotton  mill  hose  and  other 

sundries    200.00 

$3,741-95 

Charge  50  per  cent,  of  this  total  to  next  job,  leaving 
$1,870.98,  to  be  divided  by  104,000,  which  was  total_  num- 
ber of  cu.  yd.  of  material  handled,  gives  the  proportionate 
cost  of  plant  per  cubic  yard  of  material  moved,  as  $0,018. 

Items  of  Labor  and  Supplies. 

Labor    from    pay   roll,    total $3,774.61 

Teams    (removing  stumps   and  stone,    handling 

flumes  afid  trestle  timber) 248.-56 

Straw     ...~. 18.00 

Oil,  waste,  pumps  repairs  and  sundries 118.83 

Total    $4,160.00 

$4,160,  divided  by  104,000,  cu.  yd.  of  material  handled, 
gives  4  cents  per  cubic  yard  of  material  moved,  as  cost 
of  labor  and  supplies. 

Power.  Kw. -hours. 

Power  measured   at  meter  at  Big  Rapids  dam, 

18   miles  from   Croton 138,008 

Deduct  for  line  and  transformer  losses  and  for 

power   used   for  other  purposes  at   Croton..      46,008 

Net   pQ^cT  used  by  pumps  of  sluicing  plant. .      92.000 

92,000  kw.-hours  at  l  cent  =  $920.00,  which  divided  by 
l04,0fK)  «quals  $0.0088  per  cubic  yard  of  material  rnoved. 

Recapitulation  of  Cost  per  Cubic  Yard  of  Material  Moved. 

Cost    of    plant ,. $0,018 

Labor  and   supplies 0.04 

Power 0.0088 

Aiotor   rental 0.0012 

Total  cost  per  cubic  yard  of  material  moved, 

as   measured  in    cut ; $0,068 

exceed  40  ft.,  and  for  the  most  part  was  about 
30  ft.  The  greatest  distance  to  which  material 
Was  moved  in  the  flumes  was  800  ft.    The  flumes 


together  in  order  to  keep  the  center  of  the  fill, 
low,  arrangements  being  made  to  remove  the 
water  at  the  farther  end.  In  this  way  a  pool  of 
water  and  soft  material  could  always  be  main- 
tained between  the  two  points  at  which  material 
was  being  deposited  by  the  flumes.  In  other 
cases,  the  fill  was  deposited  against  a  temporary 
dam  at  the  end  of  the  slope  in  order  to  prevent  the 
water  being  drained  away  too  quickly,  thus  giv- 
ing the  material  a  chance  to  settle  more  com- 
pactly by  being  placed  under  water.  The  finished 
slopes  of  the  embankment  at  2  to  i,  or  3  to  i, 
were  made  by  placing  boards  at  the  bottom  of  the 
slope  as  the  latter  was  started,  and  by  using  straw 
to  prevent  the  water  from  undermining  these 
boards.  As  the  work  progressed  the  straw  and 
boards  were  moved  up  the  slope.  Toward  the 
end  of  the  fill  where  the  water  to  be  removed 
was  more  concentrated,  it  became  necessary  to 
use  brush  and  a  crib  work  of  small  poles,  2  or  3 
in.  in  diameter,  to  retain  the  soft  material  at  the 
proper  slope. 

The  detailed  costs  of  bujlding  this  embankment 
by  the  hydraulic  sluicing  method  are  given  in 
the  accompanying  table,  from  which  it  may  be 
seen  that  the  total  cost,  including  all  expenses, 
averaged  6.8  cents  per  cu.  yd.  of  material  de- 
livered into  the  embankment,  as  measured  in  the 
excavation  from  which  it  was  removed.  This 
exceedingly  low  cost  of  handling  material,  as 
compared  with  other  methods,  is  one  of  the  most 
favorable  features  presented  in  operating  a  sluic- 
ing plant.  Mr.  W.'  G.  Fargo,  under  whose  di- 
rection the  work  was  carried  on,  states,  however, 
that  a  'plant  of  this  kind  is  also  particularly  valu- 
able as  a  means  of  moving  material  from  a  high 
to  a  low  level,  where  it  would  be  very  expen- 
sive to  handle  teams  on  the  steep  return  grade, 
and  that  it  is  quite  satisfactory  for  depositing 
material  in  water,  such  as  in  filling  a  pool  or  a 
river  channel. 

(To  be  continued.) 


The  Jungfrau  Mountain  Railroad  jn  Switz^ 
erland  will  be  extended  from  the  Mer  de  Glace 
to  the  summit.  The  extension,  including  a  21/2- 
niile  tunnel,  will  be  4  miles  long. 


The  Manhattan  suspension  bridge  across  the 
East  River  at  New  York,  between  the  Williams- 
burg Bridge  and  the  Brooklyn  Bridge,  will  have, 
including  approaches,  a  total  length  of  6,854  ft., 
and  the  steel  superstructure  between  anchorages 
will  weigh  about  42,000  tons,  nearly  19,000  tons 
of  which  will  be  comprised  in  the  1,470-ft.  center 
span  and  the  two  723-ft.  side  spans.  The  center 
span  with  a  clearance  of  135  ft.  above  mean  high 
tide  and  the  two  side  spans  are  double-deck  struc- 
tures 120  ft.  wide  over  all,  carrying  eight  lines 
of  railroad  tracks  and  trolley  tracks,  two 
side-walls  and  one  35-ft.  roadway,  and  are 
proportioned  for  a  regular  live  load  of  8,000 
lb.  per  lineal  foot  or  a  congested  live  load  of 
16,000  lb.  per  lineal  foot.  They  are  stifltened  with 
two  lines  of  riveted  trusses  24  ft.  deep,  which  are 
suspended  at  panel  points  about  18  ft.  apart  by 
four  l54-in-  steel  suspender  ropes  from  four 
main  cables  21  3/16  in.  in  diameter,  each  com- 
posed of  9,472  parallel  galvanized  wires  .192  in. 
in  diameter.  The  cables  are  supported  on  massive 
cast  steel  saddles  bolted,  with  28  2-in.  bolts, 
on  top  of  vertical  towers  281.89  ft.  high. 

Each  tower  consists  of  a  single  transverse  bent 
with  four  vertical  posts  rigidly  connected  to  the 
pier  masonry  and  intended  to  spring  8  in.  in  either 
direction  from  the  center  line  at  the  top  parallel 
to  the  bridge  axis  with  variations  of  tempera- 
ture and  loading.  Each  tower  weighs  about  12,- 
500,000  lb.,  and  each  post  is  made  in  14  lengths, 
each  of  which  is  shipped  from  the  bridge  shop  in 
two  or  rnore  pieces  of  64  tons  maximum  weight. 
Each  post  has  a  closed  rectangular  cross  section 
with  4  interior  webs  perpendicular  to  the  bridge 
axis.  The  dimensions  vary  from  5  x  10  ft.  at 
the  top  to  I2j4  x  33  ft.  at  the  base,  where  it  is 
seated  on  a  riveted  steel  sectional  pedestal  42 
ft.  4  in.  long,  21  ft.  ID  in.  wide  and  5  ft.  5  in. 
high  over  all,  which  weighs  190  tons. 

It  was  originally  intended  to  make  each  of  the 
eight  pedestals  of  cast  steel  weighing  about  380,- 
000  lbs.,  and  composed  of  six  sections  bolted 
together  through  vertfcal  transverse  webs.  Ow- 
ing to  the  difficulty  and  delay  likely  to  be  ex- 
perienced in  securing  and  finishing  steel  castings 
of  these  dimensions  and  shapes  it  was  dec'ded 
to  substitute  .riveted  steel  for  cast  steel  in  the 
pedestals  which  were,  however,  to  retain  their 
original  outline  and  dimensions.  They  were  ac- 
cordingly redesigned  to  have  about  the  same 
weight  and  corresponding  details  to  those  of  the 
castings  and  have  been  made  by  the  Bridge  Co., 
for  the  same  pound  price  as  was  allowed  for  the 
original  design. 

The  pedestal  is  proportioned  to  distribute  imi- 
formly  over  695  sq.  ft.  of  the  surface  of  the 
pier  masonry  a  maximum  vertical  load  of  20,- 
580,000  lb.  produced  by  the  congested  live  load  of 
t6,ooo  lb.  per  lineal  foot  over  the  full  length  of 
the  bridge.  The  maximum  stress  in  the  outer 
edge  of  the  pedestal  is  produced  when  one-half 
of  the  main  span  and  one  of  the  side  spans  is 
entirely  covered  by  the  congested  load  and  the 
remainder  of  the  bridge  is  entirely  unloaded. 
This  corresponds  to  a  possible  deflection  of  2  ft. 
at  the  top  of  the  tower  and  although  it  is  not 
considered  probable  that  this  will  ever  occur, 
the  pedestals  are  designed  to  resist  the  extreme 
stresses. 
The  reaction  of  the  masonry  under  one  edge 
,  of  the  pedestal  is  a  maximum  of  64.000  lb.  per 
square  foot  and  the  corresponding  up-lift  on  the 
opposite  edge  may  reach  9.000  lb.  per  square  foot, 
equal  to  a  total  up-lift  of  334,000  lb.  In  design- 
;  ing  the  pedestal  it  was  at  first  arbitrarily  di- 
vided into  six  sections  for  convenience  of  manu- 
facture and  shipment.  The  joints  between  them 
being  located  so  as  to  most  advantageously  re- 
ceive   and    transmit    the    stresses.     The    general 
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outlines  were  adapted  to  cast  steel  construction 
and  to  conform  with  the  architectural  require- 
ments. 

The  pedestal  is  finished  on  the  upper  and  lower 
surfaces  and  on  the  abutting  faces  and  the  dif- 
ferent sections  are  joined  together  by  large  hori- 
zontal bolts  through  their  vertical  webs.  Section 
No.  I  has  a  maximum  vertical  load  of  6,900,000 
lb.,  which  at  an  assumed  coefficient  of  friction 
of  25  per  cent,  will  develop  1,725,000  lb.  friction 
with  its  base  plate.  The  horizontal  component 
of  the  maximum  bending  moment  in  the  post 
produces  a  total  horizontal  stress  of  3,700,000  lb. 
at  the  base  of  the  pedestal. 

In  order  to  prevent  the  possibility  of  transmis- 
sion of  this  stress  to  the  masonry  and  conse- 
quent tendency  to  ruptvu-e  the  latter,  the  pedestal 
is  seated  on  a  bed  plate  made  with  three  full' 
length  longitudinal  rolled  steel  plates  56  in. 
wide  and  planed  on  one  side  from  a  thickness  of 
I'A  to  H  in.  These  plates  are  seated  directly 
on  the  accurately  dressed  upper  surface  of  the 
pier  masonry  to  which  they  are  connected  only 
by  eight  2>i-in.  anchor  bolts  coarse-threaded 
their  entire  length  and  grouted  in  4-in.  holes 
II  ft  deep  in  the  pier  masonry.  These  anchor 
bohs  also  pass  through  the  base  plates  of  f.ie 
pedestals  and  the  nuts  at  their  upper  ends  engage 
saddle  plates  on  riveted  distributing  members 
attached  to  the  pedestal  webs.  Except  for  these 
bolts  there  is  no  connection  or  splicing  between 
the  pedestals  and  the  base  plates.  Under  maxi- 
mum loading  the  bed  plates  act  as  outside  splices 
to  the  base  of  the  pedestal  section  developing 
the  tensile  strength  above  mentioned  of  1,725,000 
lb.,  which  subtracted  from  the  total  horizontal 
stress,  leaves  a  remainder  of  1,975,000  lb.,  which 
is  provided  for  by  the  eighteen  zyi-in.  flange 
bolts. 

The  pedesUl  was  designed  with  its  main  ribs 
in  the  planes  of  the  post  webs  and  virtually 
forming  continuations  of  them  with  faced  butt 
joints  and  splices  generally  made  with  double 
field  riveted  or  field  bolted  cover  plates.  In  addi- 
tion to  these  webs  there  are  provided  exterior 
transverse  longitudinal  and  diagonal  webs  or 
extensions  to  distribute  the 'load  over  the  entire 
horizontal  surface  of  the  wide  long  base  plate. 
In  all  cases  the  connections  of  the  pedestal  webs| 
to  the  webs  of  the  posts  were  designed  to  take 
their  proportionate  share  of  the  maximum  post 
loads. 

In  the  two  end  sections  of  the  pedestal  the 
ribs  parallel  to  the  bridge  axis  are  made  with 
continuous  full-length  webs  and  were  treated 
in  design  and  computation  as  simple  T-shaped 
girders  with  flanges  made  by  the  sole  plate.  The 
intersecting  ribs  were  made  in  short  sections  at 
right  angles  to  and  web-connected  with  these 
and  are  cantilevered  beyond  their  outer  faces. 
The  tension  in  them  is  designed  to  be  entirely 
taken  up  by  the  sole  plate  and  the  compression 
by  the  bearing  on  the  web  connection. 

The  diagonal  ribs  are  made  up  with  four  web 
plates,  2  of  which  extend  for  a  long  distance 
parallel  to  the  longitudinal  ribs,  riveted  integral 
with  them.  The  other  two  web  plates  are  bent 
short  to  form  oblique  web  connection  angles. 
The  rivets  are  proportioned  to  provide  for  all 
vertical  shear  and  horizontal  stress  due  to  the 
maximum  bending  in  the  post.  It  was  arbitrarily 
assumed  that  all  rivets  resisting  bending  stress 
were  located  within  12  in.  of  the  tops  of  the  ribs 
and  it  was  assumed  that  the  vertical  stress  is 
resisted  by  the  remaining  rivets  in  the  whole 
area  of  the  webs.  By  these  assumptions  the 
resultant  stress  in  the  upper  rivet;  is  reduced 
to  a  minimum  of  ordinary  unit  value.  The  re- 
mainder of  the  rivets,  of  course,  receiving  low 
unit  stresses. 

All  of  the  ribs  in  the  outer  edges  of  the  first 
section    of   the    pedestal    are   calculated   by    the 


THE     ENGINEERING     RECORD. 

methods  used  for  reinforced  concrete  beams,  as- 
suming that  all  tension  is  carried  through  the 
base  plate  and  that  the  compression  is  received 
by  the  remainder  of  the  cross  sectional  area  of 
the  member.  .AH  rivets  are  I  in.  in  diameter 
and  all  rivet  holes  are  drilled  from  the  solid 
without  punching.  All  spaces  between  the  pedes- 
tal ribs  will  be  filled  solid  with  concrete  ex- 
tending up  to  the  man-holes  in  the  post  webs. 
In  order  to  relieve  as  much  as  possible  the 
stress  on  the  pedestal  base  plate  and  to  assist 
in  the  distribution  of  stresses,  horizontal  angles 
are  riveted  to  the  faces  of  the  webs  with  their 
horizontal  flanges  projecting  into  and  embedded 
in  the  concrete. 
The  pedestal  has  no  reg^ular  cap  plate  and  the 
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connection    angles    on    the    upper    edges    of    the 
pedestal  ribs,  which  are  notched  to  receive  it. 

Each  pedestal  is  divided  into  six  sections  by 
vertical  joints  transverse  to  the  bridge  axis  as 
indicated  in  the  general  location  diagram  which 
also  gives  the  position  of  the  anchor  bolts  and 
shows  the  cornice  and  a  corresponding  stiffener 
rim  around  the  base  plate.  The  end,  inter- 
mediate and  center  sections  of  each  pedestal 
are  symmetrical  about  its  center  line  transverse 
to  the  bridge  axis  and  have  respective  weights 
of  31,  19  and  41  tons.  The  center  section  has  an 
8o-in.  X  2-in.  base  plate  21  ft.  10  in.  long  and  has 
in  all  24  web  plates  from  %  of  an  inch,  to  i  in. 
in  thickness  and  53  in.  in  maximum  width  which 
are  riveted  together  in  sets  of  2  or  3  to  form  the 
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Section  B-B 
Center  Piece  C.  P.  of   Manhattan    Bridge   Pedestals,   Weight  41    Tons. 


foot  of  the  vertical  post  has  no  horizontal  base 
plate.  The  spaces  between  the  ribs  are  there- 
fore imobstructed  to  give  clearance  for  the  verti- 
cal cover  plate,  splicing  the  post  webs  and  pedes- 
tal ribs  together.  The  upper  edges  of  the  pedes- 
tal ribs  are,  however,  connected  around  the  out- 
side by  a  horizontal  cornice  of  incomplete  I-shape 
cross  section  made  with  a  isx2;4-'"-  horizontal 
web,  one  7  x  5  x  J^  '"•>  one  6x6x1  in.,  and 
one  8  X  6  x  I  in.  flange  angles  as  indicated  in 
the  cross  sectional  details.  The  web  plate  is 
bevelled  for  drainage  on  the  upper  face  where 
the  heads  of  the  flange  rivets  are  countersunk. 
It  is  made  in  sections  up  to  14  ft.  long  with 
mitered  joints   and   is   riveted  to   special   flange 


rim.  The  flange  angles  are  chiefly  8  x  8  x  ^ 
in.  The  curved  and  inclined  outer  edges  of  the 
ribs  are  reinforced  with  double  pairs  of  3  x  I 
in.  flats  and  the  spaces  between  the  bent  web 
connection  angles  and  the  ribs  are  filled  solid 
with  slow  setting  iron  rust  cement. 

The  intermediate  section  of  the  pedestal  has 
a  59  x  2-in.  x  14-ft.  4-in,  base  plate  and  is  of 
comparatively  simple  and  regular  construction 
as  indicated  in  the  general  assembled  diagram. 
The  end  section  of  the  pedestal  is  of  complicated 
construction  and  has  a  107  x  2-in.  x  14-ft.  4-in. 
base  plate  with  web  plates  I  in.  and  J4  in-  thick 
riveted  together  in  pairs  to  form  the  ribs  except 
for  the  few  horizontal  bolts  cormecting  the  ver- 
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tical  webs  of  adjacent  sections  of  the  pedestal 
which  have  nuts  taking  bearing  on  the  faced 
surfaces  of  cast  steel  blocks  riveted  to  the  base 
plates  of  the  pedestals.  The  blocks  are  made 
for  2,  3  or  6  bolts  each,  and  all  of  them  have  un- 
symmetrical  T-shaped  cross  sections  stiffened  by 
transverse  webs  dividing  it  into  pockets  for  each 
bolt.     They  weigh  from  14s  to  475  lb.  each. 

The  tower  piers  have  long  been  finished  and  the 
anchorage  piers  are  nearing  completion,  the 
4,948,000  lb.  of  structural  steel  in  them  having 
already  been  delivered  and  set.  The  fabrication 
of  the  remainder  of  the  super-structure  has  been 
in  progress  for  several  months  at  the  bridge  shop 
and  when  the  erection  was  commenced  in  July, 
12,887,000  lb.  of  steel  for  the  towers  and  3,770,- 
000  lb.   of  steel   for  the  pedestals  had  been   de- 
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50  X  150-ft.  convenient  and  well-lighted  machine 
and  repair  shop  at  their  Crotch  Island  quarry 
in  Maine,  which  was  well  equipped  with  steam, 
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Outside   Piece  O.   P.  of  Manhattan   Bridge  Pedestals,  Weight  31   Tons. 
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pneumatic  and  electric  power,  and  with  abundant 
ordinary  tools,  they  decided  to  install  there  some 
special  machine  tools  and  finish  all  the  castings 
themselves.  They  have  accordingly  purchased 
from  Manning,  Maxwell  &  Moore  a  10  x  7  x  i8-ft. 
Betts  Machinery  Gsmpany's  planer  and  a  120-in. 
horizontal  boring  mill  of  the  same  make,  a 
Dressers'  radial  drill,  a  large  Cincinnati  railroad 
shaping  machine,  a  22-in.  Reed  lathe,  and  a  very 
heavy  combination  bolt  machine  for  cutting 
threads  on  the  5j4-in-  suspender  sockets  and 
tapping  the  nuts  and  a  horizontal  emery  wheel 
grinder  for  spot  facing  small  bearings.  These 
tools  have  already  been  installed  at  the  shops 
and  the  castings  will  be  shipped  to  and  from 
the  shops  by  schooner  at  a  freight  cost  of  from 
80  cents  to  $1.00  a  ton  for  each  450-mile  trip 
between  the  shops  and  New  York  City.  Careful 
estimates  indicate  that  a  saving  of  at  least  $25,- 
000  will  be  made  on  the  cost  of  finishing  the  steel 
casting  besides  the  great  advantage  of  having  the 
work  under  the  direct  control  of  the  contractors 
and  avoiding  unnecessary  delays  and  uncertainties. 

Several  plans  have  been  devised  for  handling 
the  work  in  such  a  manner  as  to  expedite  it  and 
greatly  economize  the  cost.  Instead  of  boring 
the  cable  bands  they  will  be  clamped  concave 
side  up,  in  sets  of  10  on  the  table  of  the  planing 
machine  and  they  will  be  dressed  by  high-speed 
steel  tools  with  segmental  cutting  edges  set  to 
the  exact  radius  and  revolved  transversely  by  a 
worm  gear  enabling  them  to  finish  the  entire 
cylindrical  surface  with  single  cuts,  moving  at 
the  rate  of  22  ft.  per  minute  and  taking  a  chip 
about  54  in-  wide.  The  bands  will  be  arranged 
in  two  parallel  rows  on  the  planer  bed  and  while 
the  concave  surface  is  being  finished,  side  tools 
will  plane  one  set  of  lugs  after  which  they  will 
be  reversed  and  the  other  set  planed.  A  similar 
device  will  be  used  for  planing  the  segmental 
surfaces  of  the  480  rollers.  Twenty  patterns  have 
been  made  from  the  2,500  suspender  sockets  and 
they  will  be  finished  after  the  cable  saddles  and 
rollers  are  completed.  Over  300  tons  of  castings 
are  now  at  the  shops  from  whence  the  first  fin- 
ished lot  has  already  been  shipped  back  to  New 
York. 


livered  to  the  shops  and  2,040,000  lb.  of  finished 
tower  and  pedestal  sections  had  been  delivered 
to  the  storage  yards  at  Bergen  Point,  whence  it 
is  forwarded  daily  as  required  for  erection  in  the 
super-structure  which  it  is  expected  will  continue 
simultaneously  at  both  main  piers.  All  of  the 
pedestals  have  now  been  completed  at  the  shops 
and  erected.  The  separate  sections  were  deliv- 
ered by  barges  and  unloaded  by  a  floating  der- 
rick which  places  them  on  top  of  the  masonry 
where  they  were  rolled  to  position  and  set  by 
hydraulic  jacks. 

The  cables  are  supported  over  the  towers  by 
eight  cast  steel  saddles  11  ft.  long  5  ft.  11  in.  wide 
and  3  ft.  4^  in.  high  over  the  anchorage  on  eight 
sectional  cast  steel  saddles,  which  are  30  ft.  long, 
5  ft.  wide  and  4  ft.  high,  seated  on  60  segmental 
cast-iron  rollers  9  in.  in  diameter.  ■  The  saddles, 
rollers  and  4-in.  thick  bed  plates  have  to  be 
planed,  besides  which  there  are  2,500  cast  steel 
cable  bands  3  ft.  long  made  with  flanged  halves 
bored  to  a  diameter  of  21  3/16  in.,  2,500  suspender 
sockets  and  as  many  5-in.  cast  steel  nuts,  each 
weighing  50  lb.,  and  all  requiring  to  be  faced  or 
threaded  or  both.  This  makes  an  aggregate  of 
about  2,000,000  lbs.  of  steel  castings  with  single 
pieces  weighing  up  to  31,000  lb.,  and  involving  a 
large  amount  of  machine  work.  The  contractors 
found  that  although  it  was  comparatively  easy 
to  place  the  orders  for  the  castings  there  was 
great  difficulty  in  securing  any  promises  to  finish 
them  within  a  reasonable  time  and  that  very 
high  prices  were  demanded  for  the  machine 
work.     As   the   contractors   already  possessed    a 
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The  bridge  is  designed  'ind  constructed  under 
the  direction  of  the  Department  of  Bridges,  New 
York  Cit>-,  Mr.  James  W.  Stevenson,  commis- 
sioner, Mr.  O.  F.  Nichols,  consulting  engineer, 
and  Mr.  A.  Perry,  assistant  engineer,  in  charge 
of  design.  The  Ryan-Parker  Construction  Co. 
is  the  general  contractor,  the  riveted  super-struc- 
tnre  is  fabricated  by  the  Phoenix  Bridge  Com- 
pany and  erected  by  the  Terr\'  &  Tench  Con- 
struction Co.-  The  cables  will  be  manufactured 
and  erected  by  the  Carbon  Steel  Co.,  Mr.  Holton 
Robinson,  chief  engineer. 


Underpinning  a  400-Ton  Plet. 


The  portion  of  the  double-track  subway  of  the 
Philadelphia  Rapid  Transit  Ry.  located  in  City 
Hall  Square,  is  very  near  the  Pennsylvania  R.  R. 
Terminal  Station,  where  the  excavation  was  car- 
ried through  sand  and  gravel  to  a  depth  of  about 
30  ft.  adjacent  to  one  of  the  piers  supporting  the 
train  floor  and  side  roof  of  the  depot  and  esti- 
mated to  Carry  a  total  load  of  about  400  tons 


Water  Purification  at  McKeesport. 


The  water  purification  works  now  under  con- 
struction at  McKeesport,  Pa.,  are  luiusual  on 
account  of  the  necessity  of  softening  as  well  as 
filtering  the  supply.  The  water  is  drawn  from 
the  Youghiogheny  River,  with  a  small  additional 
amount  from  driven  wells.  Both  river  and  well 
water  contain  a  large  amount  of  sulphates  of 
lime  and  magnesia,  requiring  the  use  of  caustic 
lime  and  soda  ash,  the  former  neutralizing  the 
carbonic  and  sulphuric  acid  and  the  latter  re- 
ducing the  natural  hardness  and  that  added  by 
the  caustic  lime.  The  plant  has  a  nominal  capac- 
ity of   10,000,000  gal.   per  day.     It   is  a  circular 


Method  of  Underpinning  Pier. 


screws  were  filled  with  blocking  on  which 
pairs  of  wedges  were  driven  as  fast  as  the  screws 
were  operated  so  as  to  take  up  all  slack  and 
provide  solid  bearing  competent  to  carry  all  the 
load  and  prevent  any  vertical  movement  should 
the  jack  screws  fail  under  stress. 

E.xcavation  under  the  needle  beams  was  carried 
down  between  the  cribs  to  sub-grade  and  a  new 
concrete  foundation  for  the  pier  was  built  there 
clear  of  the  needle  beam  supports  and  was  car-- 
ried  up  nearly  to  the  lower  flanges  of  the  needle 
beams.  Brick  piers  were  built  up  between  the 
needle  beams  nearly  to  the  base  of  the  masonry 
pier  and  engaged  it  in  the  usual  manner  with 
pairs  of  capstones  separated  by  steel  wedges  and 
grouted  in  position.  After  their  completion  the 
jack  screws  were  slacked  off,  releasing  the  needle 
beams,  which  were  removed  and  the  spaces  they 
had  occupied  were  filled  with  brickwork  built  up 
as  here  described.  The  new  foundations  con- 
tained about  90  yd.  of  concrete  and  together  with 
the  needling  was  built  in  about  22  days  by  an 
average  force  of  17  men. 

The  work  was  executed  by  Henry  Sheeler  & 
Sons,  Chicago,  as  subcontractors  to  the  E.  E. 
Smith  Contracting  Co.,  general  contractors  for 
the  City  Hall  section  of  the  subway. .  The  plans 
and  operation  were  under  the  approval  and  super- 


Needlebeams  through  Pier  Footing  and  Jacks  Used   in  Underpinning  a  400-Ton  Pier. 


building  177  ft.  in  diameter  in  the  basement,  92 
ft  on  the  ground  floor  and  64  ft.  on  the  second 
floor.  The  water  is  divided  when  it  enters  the 
plant,  a  large  part  flowing  directly  on  its  way, 
while  a  smaller  part  passes  through  lime  satur- 
ators.  This  saturated  solution  is  then  mixed 
with  the  raw  water  in  a  channel  leading  to  the 
mixing  tanks,  and  the  passage  of  the  mixture 
through  these  tanks  completes  this  part  of  the 
process.  The  water  then  flows  to  settling  tanks 
where  it  is  clarified,  the  stay  of  the  water  in  the 
mixing  and  settling  tanks  being  varied  according 
to  the  character  of  the  mineral  matter.  The  vari- 
ous tanks  and  channels  are  arranged  in  a  circular 
manner,  the  inner  one  being  a  waste  channel  from 
the  filters  and  softening  plant,  the  next  one  the 
channel  for  conveying  water  from  the  lime-sat- 
urating tanks  to  the  mixing  tanks,  the  next  one 
being  the  mixing  tanks  themselves,  the  next  one 
the  channel  for  conveying  water  from  the  mixing 
tanks  to  the  settling  tanks,  and  outside  of  all 
the  settling  tanks.  Outside  of  the  settling  tanks 
is  a  channel  which  carries  the  softened  water 
to  the  mechanical  filter  plant  containing  six  beds 
of  1,000,000  gal.  capacity  each.  The  plant  was 
designed  by  Mr.  Alexander  Potter,  and  is  being 
constructed  under  his  supervision,  all  portions  of 
it  being  of  reinforced  concrete. 


on  its  14  X  20-ft.  base.  The  pier  was  of  brick 
and  granite  above  the  surface  of  the  ground 
and  had  a  rubble  footing  about  9  ft.  deep,  seated 
in  the  dry  earth. 

A  sheeted  trench  was  excavated  to  6  in.  below 
subway  grade  on  both  sides  of  the  pier  and  from 
it  tunnels  were  cut  through  the  footing  wide 
enough  to  receive  six  groups  of  transverse 
I-beam  needles  and  still  leave  sufficient  rubble 
between  them  to  support  the  load  until  it  was 
transferred  to  the  needles.  Each  needle  beam 
consisted  of  two  or  three  20-in.  "o-Ib.  I-beams, 
26  ft.  long,  16  in  all.  On  the  inside  of  the 
building  the  needle  beams  were  supported  on 
longitudinal  sills  on  cribb'ng  in  the  trench,  12  ft. 
on  centers  from  the  pier.  The  crib  footings  had 
a  sufficient  area  to  reduce  the  pressure  on  the 
surface  of  the  ground  to  about  6,000  lb.  per 
square  foot.  The  opposite  ends  of  the  needle 
beams  projected  correspondingly  about  12  ft.  be- 
yond the  front  of  the  wall  and  were  seated  on  a 
I2xi6-in,  longitudinal  sill  supported  by  a  similar 
cribbing. 

About  20  jack  screws  were  set  under  the  sills 
at  each  end  of  the  needle  beams  and  were  simul- 
taneously operated  to  transfer  the  weight  of  the 
pier  to  the  cribbing  without  perceptibly  raising 
the  pier.     Alternate  spaces  left  between  the  jack 


vision  of  the  Philadelphia  Rapid  Transit  Railway 
Co.,  Mr.  W.  S.  Twining,  chief  engineer ;  Mr. 
Charles  M.  Mills,  principal  assistant  engineer, 
and  Mr.  Frank  R.  Fisher,  resident  engineer. 


Coal  Mining  in  Illinois  during  1906  produced 
41,180,100  short  tons,  or  7.9  per  cent,  more  than 
in  1905,  ranking  second  only  to  West  Virginia. 
In  anticipation  of  the  suspension  of  operations 
which  took  place  on  April  i  the  Illinois  mines 
were  operated  to  their  fullest  capacity  for  several 
months  prior  to  that  date,  and  the  shortage  due 
to  the  suspension  was,  to  a  great  extent,  pro- 
vided for.  After  operations  were  resumed  in 
June  the  intensity  of  labor  among  the  mine  work- 
ers was  considerably  greater  than  usual.  This 
is  shown  by  the  fact  that  the  average  daily  out- 
put per  man  was  3.13  tons  in  1904,  3.29  in  1905 
and  3.49  in  1906.  According  to  the  U.  S.  Geo- 
logical Survey,  a  large  part  of  the  increased  effi- 
ciency in  labor  was  probably  due  to  a  greater 
use  of  machines  for  undercutting  coal.  In  1906 
there  were  in  use  in  the  coal  mines  of  Illinois 
1,048  machines,  and  the  machine  mined  product 
was  11,585,419  short  tons,  against  882  machines 
and  a  machine-mined  product  of  8,697,547  tons  in 
1905,  and  643  machines  and  7,110,902  tons  in  1904. 


October  19,  1907. 
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Heating  System  of  the  St.  Francis  Home,     this  being  particularly  feasible  as  the  ventilation 
Detroit,   Mich.  's  essential  at  night  when  the  large  numbers  of 

beds   in   them   are   occupied   and,   as   the    rooms 

The  St.  Francis  Home  for  Orphan  Boys  is  an  ^"^^  "°'  P^cupied  in  the  day  time,  no  heating  is 
orphan  asylum  that  is  being  built  near  Detroit,  '■^'l""'«d  except  at  night  time;  the  heating  re- 
Mich.,  by  a  Catholic  organization  of  that  city  ^""'ements  are  similar  to  these  in  the .  school 
as  a  memorial  to  Bishop  John  S.  Foley.  It  is  ''°°"'5,  no  heating  being  required  when  they  are 
located  in  a  district  known  as  Highland  Park  P°'.  °'^<^"P'6d,  and  they  are  accordingly  fitted  for 
about  one  mile  beyond  the  northern  city  limits  '"''"■<=='  hot  blast  heating  only,  there  being,  in 
on  Woodward  Ave.,  where  a  large  tract  of  land  '  "°  direct  radiation  above  the   second  floor 

was    secured    for    the    grounds.      An    imposing      '"  '^!^  ^°""^  "'""^  ^"'^  above  the  first  floor  in  the 
structure  of  considerable  size  has  been  built  of      ■"^nia'nder  of  the  building,  excepting  in  the  toilet 
brick  wall-bearing  construction,  with   hollow-tile      '■°°™5  '"  the  central  portion, 
floors  on  steel  beams  and  tile  roofs,  which  pro-  '^^^  heating  installation  is  accordingly  a  sim- 

vides  dormitory  and  educational  facilities  for  ^'^  °"^'  '"^°f^''  ^s  direct  radiation  is  concerned, 
300  orphans  and  the  requisite  number  of  teach-  ^^"^  ''^'"^  ''"'  '^°  radiators  each  on  the  third 
ers  and  attendants.  The  building  has  two  side  ^"'^  fourth  floors  while  the  radiation  on  the  lower 
wings  and  a  central  interconnecting  structure, 
the  central  portion  being  60x95  ft.  in  plan  and 
four  stories  high,  and  the  wings  at  either  side, 
35x135  ft.  in  size  and  three  stories  in  height. 
There  is  at  the  rear  of  the  wing  on  the  south- 
erly side,  a  one-story  and  basement  extension, 
60  ft.  in  length,  which  serves  for  kitchen  and 
auxiliary  purposes  and  in  the  basement  houses 
the  power  plant  for  heating  and  lighting.  The 
building  has  a  spacious  basement  under  all  por- 
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Mechanical    Plant    In    Basement  of  St.   Francis  Home,     Detroit,   Mich 


tions,  the  first  floor  being  from  3  to  4  ft.  above 
grade,  and  there  are  attic  spaces  over  both  of 
the  side  wings. 

The  building  occupies  a  particularly  exposed 
location  and  has  large  areas  of  wall  and  win- 
dow glass  exposure,  so  that  the  problem  of  heat- 
ing was  one  of  considerable  magnitude.  In  ad- 
dition, ventilation  is  necessary  in  the  greater  part 
of  the  building  owing  to  the  number  of  dormi- 
tories, school  rooms  and  other  public  rooms 
which  will  be  occupied  by  large  numbers  of  per- 
sons. Accordingly  a  scheme  of  heating  arrange- 
ment was  chosen  which  combines  hot  blast  heat- 
ing for  all  of  the  pubic  parts  and  rooms  which 
will,  at  times,  be  extensively  occupied,  such  as 
the  dormitories,  the  large  dining-room,  the  chapel, 
etc.,  and  direct  radiation  for  the  heating  of  all 
smaller  rooms  and  for  auxiliary  heating  in  the 
larger  public  rooms.  A  feature  of  the  installa- 
tion is  the  use  of  hot  blast  heating  in  the  dormi- 
tories to  the  entire  exclusion  of  direct  radiation, 


floors  is  comparatively  small  in  amount,  excepting 
on  the  second  floor  of  the  south  wing  where  a 
number  of  smaller  rooms  are  individually  heated. 
The  total  amount  of  direct  radiation  installed 
in  the  building  is  4,450  sq.  ft,  comprising  3,600 
sq.  ft.  in  cast-iron  radiation  and  850  sq.  ft.  in 
pipe  coils,  while  the  total  heating  surface  for  the 
hot  blast  systems  amounts  to  about  6,800  lineal 
feet  of  I  in.  wrought  iron  pipe.  The  distribu- 
tion of  the  direct  radiators  is  such  that  the 
greater  part  of  those  on  the  first  floor  and  all 
surface  in  the  basement,  which  consists  of  ceil- 
ing pipe  coils,  are  supplied  by  convenient  con- 
nections from  the  ceiling  steam  distribution  mains 
in  the  basement,  while  the  radiation  on  the  sec- 
ond floor  is  supplied  by  17  risers  that  are  of 
comparatively  small  size  and  rise  to  the  second  - 
floor  level  only,  excepting  two  that  supply  toilet- 
room  radiators  of  the  two  upper  floors.  The 
direct  radiators,  where  depended  on  solely  for 
the  heating  of  the  smaller  individual  rooms,  are 
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proportioned   to   counteract   the  heat   loss    from 
walls  and  windows  upon  the  usual  thermal  unit 
basis,  and  are  placed  in  the  usual  arrangements 
under  window  sills  in  all  cases.    They  are  of  the 
Rococo  and   Perfection  types  of  cast-iron  radia- 
tion  built   by   the   American   Radiator    Co.,    and 
are    fitted    with    Crane    Co.    supply    valves    and 
Monash   air   valves,   which   connect   to  a   system 
of   drain   piping   leading   to   the   basement.     The 
pipe  coil  surface  f6r  heating  the  basement  rooms 
comprises  a  total  of  1,700  lineal   feet  of   ij^-in. 
wrought-iron  pipe,  which  is  distributed  in  14  sec- 
tions of  sizes   from   75   to  250  lineal   feet   each. 
These  units  are  distributed  along  the  outer  wall 
lines  of  the   basement  rooms  near  the  windows 
which   rise   to   the  ceiling   line   and   are  propor- 
tioned with  regard  to  the  rooms  heated  on  the 
thermal  unit  basis  similar  to  the  other  radiation. 
The  heating,  both  direct  and  indirect,  is  oper- 
ated  with   low-pressure   steam   supplied   partially 
from  the  exhaust  of  the  steam-using  machinery 
of    the   power   equipment   of   the   building,   with 
provisions    for   supplementary   live  steam   supply 
from   the  high-pressure   system,  when  necessary. 
The  steam-using  machinery  installed  at  the  build- 
ing   consists    of    a    2S-kw.    electrical    generating 
unit  and  two  pumps  for  boiler  feeding  and  con- 
densation  return  purposes   which   are  located  in 
the  power  plant  at  the  rear  of  the  south  wing 
and    the    engine    driving    the    fresh    air    supply 
fan  in  the  front  portion  of  the  basement.    These 
units    are   all    connected    to    a   common    exhaust 
main  in  the  ceiling  of  the  basement  which  serves 
as  the  source  of  heating  supply  for  both  direct 
and   indirect   radiation,   relief  to  the   atmosphere 
being    provided   by   a    5-in.    extension    from    the 
boiler   room   end   of   the   main,   through   a  back 
pressure   valve,   to   an    exhaust   head    above    the 
roof  of  the  power  plant  extension  and  through 
a  3-in.  extension  of  the  fan  room  division  of  the 
main    similarly    through    a   back   pressure    valve 
to   a   roof  exhaust   head.     The  three  groups   of 
machinery  deliver  steam   into   the  main   through 
oil   separators   to    keep   the   heating   system    free 
from  lubricating  oil,  that  in  the  fan  engine  ex- 
haust being  a  4-in.   separator  while  5  and  3-in. 
separators  are  used  in  the  generator  engine  and 
pump  connections.     This  exhaust  main  is  a  6-in. 
line  throughout  the  basement  of  the  east  wing  to 
the  pojnt  of  connection   with  the  generator  en- 
gine and   reducing  valve   for  live  steam   supple- 
mentary  supply,   beyond   which   it   extends   as   a 
5-in.  line  to  connect  with  the  boiler  feed  water 
heater,  the  pumps  and  thence  to  the  atmospheric 
relief  connections ;  near  the  front  a  5-in.  branch 
extends  from  the  main  across  to  the  north  wing 
of    the    building    through    which    connection    is 
made  to  the  fan  engine  division  of  the  system. 
The  latter  connection  is,  however,  but  3   in.   in 
size,  as  it  is  calculated  that  the  fan  engine  will 
always,   when   running,   supply  all   or   nearly  all 
of  the  steam  that  will  be  needed  for  the  indirect 
heating  coils  and  the  3-in.  connection  is  intended 
principally   for   supplementary   supply.     This    fan 
room  main   is   a  S-in.   line   into   which   the  3-in. 
delivery  connection  and  the  4-in.  engine  exhaust 
delivers,   and   there   are   also   live   steam   supple- 
mentary  connections   at  this   point   also   for   ad- 
ditional heating  capacity  if  required. 

The  direct  radiation  is,  owing  to  the  short 
length  of  the  supply  risers,  operated  on  the  one- 
pipe  system  with  a  system  of  returns  by  gravity 
from  a  number  of  points  in  the  supply  main.  The 
risers  supply  but  i  or  2  units  on  each  floor 
level,  and,  owing  to  the  comparatively  small 
amount  of  surface  required,  are  of  but  ip2  and 
2-in.  pipe  for  the  15  risers  that  are  carried  to 
the  second  floor  level ;  cmly  two  of  the  risers, 
which  are  carried  up  to  supply  toilet-room  radia- 
tion on.  the  third  and  fourth  floprs,  are  of  2^- 
in.  pipe.  The  connections  from  the  risers  into  • 
the  supply  mains  are  made  for  the  greater  part 
at   an   angle   of  45   deg.,   with   ample   provisions 
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for  expansion  of  the  main  and  connections,  and 
ibe  risers  are  firmly  anchftred  to  the  steel  work 
of  the  building  by  clamps  near  their  bases  per- 
mitting  expansion   in   an   upward   direction.     In 
most  case*  the  risers  are   run  concealed  in   re- 
cesse*   or    chases    provided    for    then),    and    the 
radiation    branch    connections    are    run    exposed 
above   the   floor   except   where   the   distance   be- 
tween  the   riser   and   the    radiator    is    such    that 
sufikient  drop  is   not  available   above  the   floor, 
when  the  connection  is  made  on  the  ceiling  of 
the   floor  below.     These  connections  are   so   ar- 
ranged that  there  is  a  pitch  between  the  radia- 
tor and   the   riser   connection  of  at   least   yi    in. 
per   foot   when   the   riser   is   hof   and   expanded, 
and    the   branch    connections    arc    so    made    that 
the  ri«er  may  freely  expand  without  moving  the 
radiator.    With  this  system  of  returns  the  risers 
drain  directly  into  the  steam  supply  main  which 
U  pitched   in   the   direction   of  the   flow   of   the 
steam  and   is   drained  at  convenient  points   and 
at   the   ends,   through   hydro-static   seals   to   the 
return   main;    these   seals   are   return   or   U-pipe 
connections,  6  ft.   in   length,  in   which   the  con- 
densation accumulates  and  prevents  direct  steam 
communication  from  the  heating  supply  main  to 
the  return  main;  these  seal  pipes  arc  fitted  with 
flanges  so  that  they  may  be  readily  disconnected 
for  inspection  and  cleaning  and  also  have  drain 
cocks  for  drawing  oflf  the  condensation  accumu- 
lated.    In  addition  to  these  at  the  ends  of  the 
mains  and  all  branches  there  arc  similar  water 
seals  at  the  basis  of  all  risers  which  are  more 
than   20   ft   from   the   connection   to   the   supply 
main    so   that   drainage   to   the   latter   would   be 
difficuh.  and  all  of  the  ceiling  pipe  coil  heating 
surfaces    in   the   basement   arc   similarly   drained 
to  the  return  main. 

The  condensation  from  the  direct  radiation  is, 
as  alx.ve  stated,  returned  to  the  boiler-room  by 
gravity,  a  3-in.  return  line  being  carried  on  the 
floor  of  the  basement  to  all  parts  of  the  building 
paralleling  the  steam  supply  mains.    Into  this  all 
of    the    drainage    seals    of    the    direct    radiation 
system   are  connected,  the   heating   coils   of  the 
indirect  systems  being   connected   into   an   inde- 
pendent   return    line    with    discharges    through 
steam  traps  to  permit  of  the  use  of  high  pres- 
sure steam  in   the   coils  if  necessary.     This   re- 
turn  line   from    the   direct   radiation   has   a    full 
size    extension    from    its    receiver    tank    end    to 
connections    with    the    two    boiler    units    of    the 
plant,  permitting  the  direct  radiation  to  be  oper- 
ated  with  the  gravity   return   whenever  the   fan 
apparatus,   the    pumps   and   other   high   pressure 
machinery    are    not    in    use.      The    radiator    air 
valves    connect    through    J^-'"-    '•""    '°     !^-in. 
risers  paralleling  the  steam  supply  risers  and  the 
air  risers  in  turn  connect  into  a  system  of  J4-in- 
air  mains  in  the  basement  which  extends  to  the 
catch  basin  to  discharge  any  water  of  condensa- 
tion  that   may   pass   the   air  valve.     All   of  the 
heating  piping,  lK>th  for  steam  supply  and  return, 
is  covered   with  85  per  cent,   magnesia   sectional 
covering,    canvas    jacketed    and    banded,    which 
ranges  from  %  in.  in  thickness  on  the  smallest 
pipes  to  I '/J  in-  on  the  larger  pipes. 

The  indirect  heating  system  is  operated  by  a 
single  large  blower  unit  wljich  is  located  in  a 
14x48  ft.  room  in  the  front  portion  of  the  base- 
ment, having  a  fresh  air  intake  through  the 
space  under  the  porch  of  the  front  entrance  and 
deliveries  connected  to  numerous  galvanized 
iron  ducts  leading  into  brick  flues  rising  to  the 
upper  floors.  The  blower  is  a  >i-housed  double- 
discharge  steel  plate  fan  of  the  centrifugal  type, 
built  by  the  American  Blower  Co.,  which  is 
designed  for  a  delivec  of  33400  cii,  ft.  of  air 
per  minute  with  a  speed  of  the  wheel  of  300 
r.  p.  m.  The  wheel  is  7  ft.  in  diameter  by  4 
ft.  in  width,  and  is  directly  connected  at  ope 
end  with  a  simple  verticaf  steam  engine  of  the 
enclosed  self-oiling  type  which  was  supplied  also 


by  the  company  building  the  fan.  This  engine 
has  a  loxl2-in.  cylinder  and  is  desigtjed  to  oper- 
ate the  fan  to  its  maximum  capacity  with  steam 
at  an  initial  pressure  of  35  lb-,  and  exhaustmg 
against  a  back  pressure  of  5  lb.  per  scJMare  mch. 
it  being  the  intention  to  utilize  the  exhaust  from 
this  engine  in  the  uidircct  heating  coils  at  all 
times  during  the  heating  season  when  the  fan 
is  operated.  Steam  is  supplied  to  the  enume  by 
a  4-in.  line  extended  from  the  hinh  pressure 
header  in  the  boiler-room  to  the  fan  room  where 
it  has  connections  to  the  healing  coils  and  a 
i'/i-in.  branch  with  steam  separator  to  the  engme 
throttle  valve. 

The    fan    has    its    intake    through    an    8x36-ft. 
space    under    the    front    entrance    porch    of    the 
buildi^ig  which  space  may  also  serve  to  accomo- 
date an  air  filter,  if  air  filtration  should  at  any 
later   time   prove   necessary.     Into   this   chamber 
two  windows  open  from  the  outside,  having  free 
areas    of    about    20   sq.    ft.    each,    and    they    are 
fitted  with  tight  closing  sash  which  may  l)e  shut 
.  in  case  it  is  desired  to  close  down  the  fan  sys- 
tem  in   cold    weather.      In   the   coimectioii    from 
this  chamber  to  the  fan  casing,  there  is  instMled 
a  tempering  coil  containing  .',250  lin.  ft.  of   i-in. 
pipe,  which   is   disposed  in  three  4-row   sections, 
in  order  to  facilitate  the  adjustment  (>f  Uie  sur- 
face to  the  heating  rcciuiremeiits.     The   fan  dis- 
charges through  an  arrangement  of  two  plenum 
chambers,   one    at   either    end   of    the    fan    room 
from  which  the  delivery  ducts  to  cither  side  wmg 
of  the  Imilding  arc   supplied,  a  connection   from 
each  of  the  two   horizontal   discharge  outlets  of 
the   fan  leading  to  one  of  the  plenum  chambers 
with  an  enlargement  of  the  casing  near  the  lat- 
ter  containing   a    reheating   coil.     These   reheat- 
ing coils  each  contain  two  5-row  sections  of  i-m. 
pipe  having  a  total   amount  of  surface  equal  to 
that  of   the   tempering  coil,   the   arrangement  of 
pipes    in    these    heaters    as    well    as    also    in   the 
tempering   coil    being    such    that    a    free    passage 
for  air  between  pipes  V/z  times  that  oi  the  cross- 
sectional  area  of  the  duct  ccinnections  is  sccurecl. 
Air  mostening  connections  are   installed  in   earli 
of    the    plenum    chambers,    consisting    of    !  i-in. 
pipes,   10  ft.  long,  which   arc  drilled   with   largi' 
numbers  of   l-32-in.   holes  and  connect  with  the 
low-pressure  steam  mains   for  delivery  of  vapor 
to  the  hot  air  blast. 

Each  of  the  three  heating  coils  have  two  Moii- 
ash  air  valves  to  prevent  air  binding,  and  they 
are,  as  above   stated,  supplied  with  steam   from 
the  exhaust  steam  system  with  returns  independ- 
ent  from  those  of  the  direct  radiation   in   ordir 
to  permit  of  their  operation  with   high   pressure 
steam  if  required.     The  exhaust  steam  from  the 
fan   engine   will   always  be   utilized   in   the  heat- 
ing  coils    in    cold    weather,   the    fan   engine   ex- 
hausting through  a  4-in.  line  with  oil   separator 
into  a   S-in.   low-pressure   receiver-header   in   the 
fan    room,   into  which   is   also  connected   a   3-in. 
branch  from  the  low-pressure  heating  main  from 
the  power  plant  for  purposes  of  reserve  supply. 
This   header   has    3-in.    branches    to    all    of    the 
heating  coils  and  has  in  addition  three  2-iii.  con- 
nections  from  the  high-pressure  steam  main   for 
live  steam  supplementary  supply  if  required;  two 
of  these  high-pressure  connections  lead  direct  to 
the  header,  one  through  a  3x6-in.  reducing  valve 
for   low-pressure   supplementary   supply,   and   the 
other  a  by-pass  direct,  while  the  third  is  carried 
beyond  and  connects  into  the  braiuli  which  feeds 
the  tempering  coil,  this  arrangement  l)einK  made 
to   permit    of   delivering  high-pressure    steam   to 
the  tempering  coil  independent  of  the  supply  to 
other  coils.     These  heater  coils  have  a  separate 
system   for  condensation   return  to  the  receiving 
tank  in   the  boiler  room   consisting  of  a  2^-in. 
line    into    which    each    of    the    coils    discliarge 
through   a   2-in.    Morehead    trap.     This    permits 
an  extra  pressure  to  be  carried  on  any  or  all  of 
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the   heating   coils   without   interference   with    il'c 
low-pressure  direct  radiation  system. 

The    plenum    chambers    are    8xi2-ft.    a.r-tight 
enclosures   partitioned   off   in    either   end   of   the 
fan  room,  from  the  outer  walls  of  which  the  air 
delivery    duct    connections    are   made.      Of   these 
there   are    11    originating   in   the   south   chamber 
to  supply  rooms  in  the  south  wing  and  13  frotn 
the   north   chamber   to    supply   the    north   wmg, 
making  24  delivery  ducts  in  all.     The  chambers 
are  built  of  9-in.  brick  walls  which  are  carried 
up  to   within  4  in-  oi  'h«  basement  ceiling  and 
there   covered    with    tops   of   No.    16  black    iron 
stiffened  with  angles.    Kach  of  the  chambers  has 
also   a    horizontal    partition    or    diaphragm    at    a 
level  of  the  base  of  the  heater  coil,  the   upper 
portion    for   the   heated   air    from   the    reheating 
coils,  and  the  lower  portion  for  tempered  air  di- 
rect from  the  fan,  suitable  mixtures  of  the  two 
being  obtained  by  dampered  openings  in  the  dia- 
phraKins.     The   delivery   ducts   arc    for   conveni- 
ence of  erection  installed  of  a  uniform  depth  of 
20   in     for   all    widths,    securing   thus   a   uniform 
head-room   throughout  all   portions  of  the  base- 
ment, and  range  in  width  from  10  to  24  ni..  ac- 
cording to  the  capacity.     Six  of  them  are  lo-in^ 
width,   10  of  them   12-in.,  2  each   14,   16  and   18 
in.   in  width  and  one  each  20  and  24  m.  wide. 
The  ducts  arc  all  built  of  No.  24  galvanized  iron, 
IhorouKhly  braced  and  they  are  all  laid  out  with 
easy   bends   of   long    inside   radius,    ending   in   a 
sweep   sheets   in  the  form  of  one-quarter  circles 
at  the  bases  of  the  masonry  flues  through  which 
delivery  is  made  to  the  upper  floors;  these  sweep 
sheets   are  of  No.   i(5  galvanized   iron   extending 
the  full  width   of  the   Hue  with  flanges  securely 
driven    into' the   joints.     Every   duct   connecting 
with  either  of  the  plenum  chambers  is  fitted  with 
:,n   air   gate   or   damper  by   means  of   which  the 
connection   can  be   entirely  closed  off    when   the 
room  supplied  is  not  in  use,  the  gate  consisting 
of  a  No    18  galvanized  iron  diaphragm  so  pivoted 
and    mounted    that    it    can    be    set    for   one-third 
opening,   one-half    oiH-niiiR    or    other    adjustment 
as  desired. 

Ventilation    is    ;ip|)lie(l    to    all    rooms    on    the 
downward   system,   the   air   supplied  being  deliv- 
i-red    to   outlet   registers   near   the   ceiling   or   at 
considerable  elevation   above  the   floor,  while  all 
exhaust   connections   have   intake   registers   at  or 
near  the  floor  line.     All  registers  toth  for  fresh 
air  outlets   and   exhaust,   are  fitted   with   screens 
of  narrow   flat  wire  of   i^4-in.  mesh  which   are 
mounted    on    wall    frames    of   the    rcvcr.se   bevel 
pattern,   and  all    fresh   air  outlets  have   in  addi- 
tion difluscrs  attached  which  arc  adjustable  and 
may   be   set   to   spread   the   air   into   any   portion 
of  the   room  desired.     The  amounts  of  air  sup- 
ply provided  for  each  of  the  rooms  served  were 
.lesigned  with  reference  to  the  heat  loss  by  both 
the  exterior  exposure  and  the  change  of  air   in 
ventilation,  the  amount  of  air  required  for  ample 
ventilation  being  thereby  secured.    The  duct  lines 
arc   proportioned    for    comparatively   low    veloci- 
ties, the  average   velocity  of  flow  being  but  500 
ft.  per  minute  in  the  duct  lines  and  flue  risers, 
which  velocities  arc  further  reduced  in  the  outlet 
register  connections. 

Provisions  for  exhaust  registers  have  also  been 
made  in  all  of  the  rooms  fitted  for  indirect  heat- 
ing in  order  that  free  circulation  of  air  in  these 
rooms  may  be  secured  for  ventilation  purposes 
Systems  of  masonry  flues  arc  incorporated  in  the- 
building  construction  in  arrangement  similar  to 
that  of  the  fresh  air  supply  risers  which  have 
register  openings  into  the  rooms  served  at  their 
bases  and  rise  to  hooded  outlets  above  thct  roof. 
The  flues  have  galvanized  iron  sweep  sheets  at 
their  bases,  similar  to  the  fresh  air  supply  risers, 
and  the  register  openings  are  similar  m  con- 
struction and  size  to  those  for  fresh  air  supply 
to  the  various  rooms.  No  dampers  are  provided 
in    these    flue    connections,    closure,    in    .asc    the 
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veiitilatiMj;  sysn-iiis  aro  shut  down,  bcins;  ef- 
lectoii  by  the  usual  register  dampers.  The  ex- 
haust flues,  connections  and  registers  are  simi- 
lar in  size  to  those  of  the  fresh  air  supply  sys- 
tem, for  capacity  of  exhaust  equal  to  that  of 
supply,  but  no  mechanical  exliaust  equipment  has 
K'en  provided,  these  vent  flues  operating  by  nat- 
ural draft.  Exception  to  this  occurs  only  in  the 
toilet-room  vents,  in  which  rooms  positive  changes 
of  air  were  desired  reg;irdless  of  the  operation  of 
the  fresh  air  supply  system.  For  this  pur|Kisc 
aspirating  coils  or  stacks  were  installed  in  the 
flue  from  each  of  the  large  toilet-rooms  at  either 
side  of  the  central  portion  of  the  building,  the 
coils  each  consisting  of  two  o  sq.  ft.  colonial 
sections  of  cast-iron  radiation  which  are  placed 
in  the  vent  flues  just  above  the  inlet  openings. 

The  power  plant  of  the    Home  is   located   in 
the  basement  of  a  36x6o-ft.  on«f-story  extension 
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The  e<iuipnient  of  the  (xiwer  plant  consists  of 
two  70  h,-p..  return  tubular  boilers  with  space 
available  for  a  third  unit,  which  supply  steam 
for  the  heating  of  the  building  and  for  the  op- 
eration of  a  as-kw.  electrical  generator  unit  in 
the  adjoining  room.  The  boilers  are  set  in  a 
substantial  brick  setting  on  the  side  of  the  room 
adjoining  the  coal  bunker  with  a  lo-ft.  firing  floor 
at  the  front  and  a  s-ft.  space  at  the  rear  for 
blow-off  and  breeching  connections,  while  a  space 
of  16  ft.  is  left  at  the  opposite  side  for  a  pos- 
sible future  unit  and  the  auxiliary  equipment  of 
pumps,  feed  water  heaters,  etc.  The  boiler  fur- 
naces are  fitted  with  shaking  grates  for  hand 
tiring  which  were  designed  for  operation  with 
bituminous  coal.  The  products  of  combustion 
are  removed  to  the  stack  by  a  ,'Ux40-in.  iron 
breeching,  built  of  No.  8  sheet  steel  and  heavily 
covered  with  asbestos  blocks  and  fitted  with  a 
argc  .swinging  damper  for  regulation  of  the 
draft.    The  breeching  is  arranged  over  the  boiler 


Half  Fiwst  Floor  Plan  Hal'' Tmiho  Pl00«  R.  a 

Ventilation  of  Chapel  and  Dormitories. 


at  the  rear  of  the  south  wing  of  the  building, 
the  first  floor  of  which  accommodates  the  kitchen 
and  culinary  department  of  the  building.  The 
basement  space  is  divided  into  a  34-ft.  section 
accommodating  the  boilers,  pumps  and  auxil- 
iary equipment  and  a  2S-ft.  section  for  the  en- 
gine and  electrical  generating  equipment.  The 
floor  is  depressed  about  9  ft.  below  grade,  giv- 
ing a  clear  head-rootn  of  14  ft.  in  both  rooms 
and  ample  daylight  lighting  is  provided  by  side 
windows  above  the  grade  line.  A  stairway  open- 
ing on  the  inner  court  side  provides  for  access 
to  the  boiler-room  from  the  outside  for  machin- 
ery parts,  etc.,  and  on  the  opposite  side  there 
is  an  underground  storage  bin,  15x34  ft.  in  plan, 
built  of  concrete  retaining  walls  alongside  of  the 
boiler-room  with  floor  on  level  with  that  of  the 
latter  room  and  covered  over  the  top  with  a 
7-in.  reinforced  concrete  slab.  This  arr.inge- 
ment  of  bin  greatly  facilitates  the  storage  of 
coal,  coal  being  delivered  to  the  same  by  driv- 
ing coal  wagons  directly  on  to  the  roof  of  the 
bunker  and  discharging  through  coal  holes.  The 
bunker  has  a  capacity  of  about  150  tons  if  filled 
to  the  roof  and  coal  is  handled  to  the  boiler 
room  by  wheeling  from  a  door  at  the  forward 
end  conveniently  located  opposite  the  firing  floor 
in  front  of  the  boilers. 


fronts  to  facilitate  extension  to  a  future  third 
boiler  unit  if  additional  capacity  should  be 
needed. 

The  boilers  arc  of  the  fire  tube  type  with  6o-in. 
shells,  14  ft.  in  length,  and  each  contain  fifty- 
four  3j^-in.  tubes.  Tlij|^ire|a  liiilll  by  the  Gefn 
City  Boiler  Works,  am  desij^d  for  operation 
with  a  working  pretsui'e  'of  laS  lb.  per  square 
inch.  They  are  withou  domes,  but  are  litted 
with  7-in.  perforated  dry  pi(^ies,  7  ft.  in  length, 
through  which  steam  is  (ieli'v'ered  to  the  nozzles. 
I'^ach  boiler  has  three  m'  zzles,  one  2  in.  in  size 
for  connection  to  an  auxiliary  steam  line  in  the 
boiler-room,  a  6-in.  nozzle  at  the  middle  for 
the  main  steam  header  connection  and  a  4-in. 
nozzle  at  the  rear  for  the  safety  valve.  The 
outlet  from  the  latter  is  piped  to  deliver  into  the 
stack  through  a  5-in.  vapor  line.  The  boilers  are 
fed  through  2-in.  branches  from  a  j',^-in.  feed 
line  carried  over  the  boiler  fronts  and  each  has 
a  2-in.  blow-oflf  connection  from  the  rear  end 
of  the  shell  connecting  to  a  2':i-in.  line  which 
delivers  into  a  blow-off  tank  in  the  rear  por- 
tion of  the  boiler-room.  The  blow-off  tank  is 
a  circular  cast-iron  receptacle  36  in.  in  diameter 
by  36  in.  deep  with  a  3-in.  vent  pipe -carried  up 
through  the  roof  and  it  has  a  4-in.  overflow 
connection   to  the   sewer  in   the  adjoining  street 
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with  chock  valve  and  an  auxiliary  connection  to 
a  catch  Uisin  in  the  boiler-nwim  floor  which  may 
be  used  in  case  of  water  backing  up  in  the 
sewer;  this  catch  basin  is  drained  by  a  >in. 
ejector  which  is  installed  to  raise  any  water 
from  this  source  or  from  boiler-room  drainage 
in,to  the  sewer. 

The  boiler-room  auxHiarics  consist  of  two 
pumps  and  a  feed  water  heater,  one  of  the  pumps 
a  plain  boiler  feed  pump  and  the  other  a  receiver 
pump  for  the  return  of  condensation  from  the 
heating  system.  The  pumps  arc  both  brass-fitted 
duplex  pumps  with  Ox4x(>-in.  cylinders  and  the 
condensation  receiver  is  of  the  usual  type  fittetl 
with  float  valve  for  the  automatic  control  of  the 
pump,  the  suction  connection  to  the  receiver 
pump  being  tapped  for  a  cold  water  chilling  or 
condensing  connection  to  condense  vapor  and 
chill  the  retui^ns  if  coming  from  the  heating 
system  too  hot.  This  boiler  feeding  equipment 
is  supplemented  by  an  injector  of  150  h.-p.  ca- 
pacity which  has  connections  to  the  cold  water 
'.supply  and  delivers  to  the  main  boiler  feed 
header.  The  feed  water  is  heated  in  a  closed 
tube  heater  which  is  designed  to  heat  3,000  lb. 
of  water  per  hour  from  40  dog.  F.  to  aoo  deg. 
with  exhaust  steam  at  Yt  lb.  pressure;  it  contains 
40  sq.  ft.  of  heating  surface,  made  up  of  Ij4-iJ). 
brass  tubes  No.  13  gauge,  and  is  so  connected 
that  the  water  healed  by  it  may  be  delivered 
either  to  the  boilers  or  to  the  hot  water  service 
of  the  plumbing  system.  Steam  Is  supplied  to 
the  pumps  and  injector  by  a  2-in.  auxiliary  boiler- 
room  main  which  coimects  with  the  a-in.  no«- 
zles  on  the  boilers,  connections  also  being  made 
from  this  line  to  the  domestic  water  heater  for 
use  with  high  pressure  steam  to  the  exclusion 
of  exhaust  if  desired. 

The  water  supply  from  the  boilers  is  derived 
principally  front  the  condensation  returns  from 
the  heating  system,  with  make-up  from  the  cxtf 
water  system. 

The    electrical    generating    equipment    consists 
of   a  '50   h.-p.    simple    horizontal    engine,    direct 
connected  to  a  a.S-kw.   direct  current   multipolar 
generator  which  is  operated  at  220  volts  for  light- 
ing and  power  service  in  the  building.    The  en- 
gine is  a  simple  automatic  engine  of  the  heavy 
duty  self-oiling  type,  built   by   the   Atlas   Eii.nine 
Co.,  and  is  designed  to  deliver  full  capacity  with 
an   initial   steam  pressure  of  from  60  to  90  lb., 
and    a    back    pressure    operating    non-condensing 
of  S  lb.  per  square  inch,  when  operating  at  joo 
r.  p.   m.     It   is   supplied   with   steam  by  a  4-in. 
branch   from  the  7-in.  boiler-room  high-pressure 
header  and  exhausts   through  a  S-in.  connection 
with   oil    separator    into    the   6-in.    basement   ex- 
haust   and    heating   main.      The   engine   is    fitted 
for  close  regtdation  and  is  capable  of  withstand- 
ing an  overload  of  25  per  cent  for  an  extended 
period.     The  generator  is  a  2J0-volt  direct  cur- 
rent   multipolar   machine,    supplied   by   the    Ki'rt 
Wayne  Electric  Co..,  which  similarly  has  an  over- 
load  capacity  of  25   per   cent.,    for   an   extended 
period   without   overheating.     The  electrical   sys- 
tem in  the  building  to  be  operated  comprises  S50 
i6-candle  power   lamps,  distribution   to  which   is 
made  on  a  wiring  system  having  87  circuits  and 
359  outlets  in  the  various  parts  of  the  building. 
The  building  was  designed  and  the  power  plant 
and  heating  and   ventilating  equipment   laid   out 
by  Stratton  &  Baldwin,  architects,  Detroit,  Mich. 
Mr.  F.  F.  Van  Tuyl  was  consulting  engineer  for 
the  power  and  heating  and  ventilating  equipments. 


Fly-Wheel  Insurance  Rates  have  been  de- 
creased 20  per  cent,  by  one  of  the  casualty  com- 
panies in  case  the  power  plants  are  equipped  with 
an  approved  engine  stop  and  speed  limit  system. 
The  company  has  found  that  such  appar.-ttus  af- 
fords such  a  degree  of  protection  from  accidents 
that  its  use  in  any  plant  should  be  recognized  by 
llie  reduced  rale  mentioned. 


430 


THE    ENGINEERING     RECORD. 


Vol.  56,  No.  16. 


Granite-Top    Macadam    Pavement 
Paul,  Minn. 


in    St. 


University  Ave.,  in  St.  Paul,  Minn.,  was  paved 
with  granite-top  limestone  macadam  for  a  length 
of  three  miles  last  year,  and  the  same  pavement 
is  now  being  laid  on  the  portion  of  the  street 
extending  from  the  end  of  this  work  to  a  point 
near  the  city  limits.  This  street  is  the  main 
thoroughfare  between  St.  Paul  and  Minneapolis, 
a  large  volume  of  all  kinds  of  traffic  being  tribu- 
tarj-  to  it  It  has  a  clear  width  of  120  ft.  from 
lot  line  to  lot  line,  and  is  paved  to  a  width  of 
69  ft  A  double-track  street  railway  is  placed 
in  a  17-ft.  strip  at  the  center,  thus  leaving  a 
a6-ft.  roadway  on  each  side. 

The  cross-section  of  the  street  and  a  detailed 
cross-section  of  one  of  the  26- ft  roadways  are 
shown  in  an  accompanying  illustration.  The  6-ft. 
walk  on  each  side  of  the  street  abuts  against  the 
lot  lines,  providing  a  parking,  19.5  ft  wide  be- 
tween it  and  the  curb.  The  curb  is  of  Kettle 
River  sandstone,  5  in.  thick  at  the  top,  when 
dressed,  and  is  set  on  a  sand  foundation.  The 
macadam  has  a  total  thickness  of  12  in.  at 
crown,  and  .at  the  quarter  points  of  the  distance 
between  curbs,  and  of  9  in.  at  the  gutter.  The 
soil  on  which  the  macadam  is  laid  directly,  after 
the  grading  has  been  done,  is  quite  sandy  and  of 
considerable  carrjing  capacity. 

The  macadam  is  laid  in  three  courses,  a  foot- 
ing course  of  crushed  limestone,  a  wearing  course 
of  crushed  granite  and  a  finishing  coat  of  lime- 
stone screenings.  During  the  laying  of  each  of 
the' three  courses  of  stone  a  quantity  of  West- 
rumite,  a  proprietory  liquid  preparation,  is  ap- 
plied, the  intention  being  to  apply  i  gal.  of  the 
preparation  to  each  square  yard  of  pavement. 
This  preparation  is  a  liquid  compound  which 
makes  an  emulsion  in  water  and  has  peculiar 
qualities  for  laying  dust 

The   limestone   in   the   footing  course   of   the 
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sprinkled  with  a  10  per  cent  solution  of  the 
Westrumite. 

Limestone  screenings,  saturated  with  a  5°  Pcr 
cent,  solution  of  the  Westrumite  are  then  spread 
over  the  course  to  a  depth  of  i  in.,  or  so  as  to 
fill  all  interstices,  and  are  then  rolled  thorough- 
ly. During  this  rolling  the  screenings  are  sprin- 
kled with  a  50  per  cent,  solution  of  the  liquid 
compound,  at  least  2  quarts  of  the  latter  being 
used  to  the  square  yard  of  surface.  The  granite 
and  the  layer  of  screenings  are  intended  to  have 
a  depth  of  fully  3.6  in.  at  the  crown  and  quarter 
points  of  the  street,  and  of  2.7  in.  at  the  gutter, 
when  finished.  After  the  roadway  is  finished  to 
the  required  thickness,  it  is  sprinkled  four  times 
with  a  IS  per  cent  solution  of  Westrumite. 
These  sprinklings  necessitate  the  use  of  about  I 
quart  of  the  liquid  per  square  yard  of  surface; 
sufficient  intervals  are  allowed  between  the 
sprinklings  to  permit  the  previous  application 
to  become  thoroughly  dry. 

The  space  between  the  car  tracks  is  paved  by 
the  street  railway  company  according  to  plans 
approved  by  the  city.  In  this  work,  however,  no 
Westrumite  was  used,  except  in  applying  the  top 
layer  of  crushed  granice,  and  the  limestone 
screenings. 


Erecting  Six-Track    Plate    Girder    Bridges 
With  a  Derrick  Car. 


Lifting   Device  for  Derrick  Car. 
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Cross-Section  of  Macadam  Pavement  on  University  Avenue,  St.  Paul. 


macadam  is  required  to  consist  of  pieces  which 
will  pass  a  2^4-in.  ring  in  their  greatest  dimen- 
sions and  none  of  which  shall  be  less  than  i  in. 
in  the  smallest  dimensions.  This  stone  is  placed 
to  a  depth  of  about  9!^  in.  at  the  crown  and 
quarter  points  of  the  street  and  7H  in.  at  the 
gutter.  On  it  is  spread  a  sufficient  amount  of 
limestone  screenings  to  fill  the  voids.  The  stone 
is  then  sprinkled  with  water  and  rolled  with  a 
lo-ton  roller  until  an  even  surface  is  produced. 
A  ^-in.  layer  of  limstone  screenings  saturated 
with  a  50  per  cent  solution  of  the  Westrumite  is 
then  applied,  after  which  the  course  is  tolled  until 
it  is  thoroughly  compacted,  sprinkling  being  done 
during  the  rolling  with  a  10  per  cent,  solution 
of  Westrumite.  The  footing  course  finished  in 
this  manner  is  intended  to  have  a  full  depth  of 
8  in.  at  the  crown  and  quarter  points  and  of 
6  in.  at  the  curb. 

The  wearing  course  consists  of  New  Ulm, 
Minn.,  granite,  crushed  so  all  pieces  will  pass  a 
lYi-m.  ring,  but  none  of  them  less  than  ^  in. 
in  their  smallest  dimensions.  This  crushed  gran- 
ite is  placed  to  a  depth  of  4  in.  at  the  crown 
and  quarter  points  of  the  street,  and  3  in.  at  the 
gutter  before  rolling.  Prior  to  and  during  the 
rolling  the  stones  of  the  course  are  thoroughly 


During  the  year  it  has  been  in  service,  the  pave- 
ment built  by  the  city  has  been  very  satisfactory 
under  the  heavy  traffic  which  it  carries.  The  sur- 
face has  been  sprinkled  about  once  in  10  days 
during  the  summeyp4i4>  's  as  free  from  dust  as 
is  a  street  rcgu!aliys«'iT&led  with  water  several 
times  a  day.  At  the  "same  time,  this  portion  of 
the  street  is  so  far  fr*n  the  center  of  the  city 
that  it  is  impracticable  fiO  sweep  it  regularly. 

The  macadam  w|is  lyilt  at  a  cost  of  $1.40  a 
square  yard,  including  ttie  cost  of  the  proprietary 
compound,  but  exclusive  of  grading,  curbs,  and 
so  forth. 

The  plans  for  this  pavement  were  prepared 
and  carried  out  under  the  general  supervision  of 
Mr.  L.  W.  Rundlett,  commissioner  of  public 
works  of  St.  Paul.  Mr.  A.  B.  Starkey,  assistant 
commissioner  of  publif  works,  who  personally 
directed  the  execution  of  the  work,  supplied  the 
data  from  which  these  notes  have  been  prepared. 


An  Engineering  Odllege  for  Chinese  Stu- 
dents is  to  be  ppened  at  Tongshan,  China,  by 
the  Imperial  Railway  management  in  conjunc- 
tion with  the  Chinese  Enginering  &  Mining  Co. 
Accommodations  will  be  provided  for  about  140 
students. 


Improvements  now  being  made  on  the  Harlem 
Branch  of  the  New  York,  New  Haven  &  Hart- 
ford R.  R.  include  the  abolition  of  grade-cross- 
ings at  many  points  by  the  elevation  of  the  two 
existing  tracks,  the  addition  of  two  new  tracks 
and  the  building  of  sub-structures  for  these  four 
tracks  and  to  provide  for  two  more  tracks  of 
the  New  York  connecting  railway  which  will 
hereafter  be  installed.  In  some  cases  the  cross- 
ings are  made  with  single  spans  and  in  more 
cases  with  a  long  center  span  over  the  street 
and  two  short  approach  spans  over  the  side- 
walks. The  maximum  widths  of  crossings  are 
100  ft,  and  the  maximum  length  and  weight  of 
girders  are  80  ft.,  and  60  tons  respectively. 

The  concrete  piers  and  abutments  are  built  in 
two  successive  sections  approximately  symmetri- 
cal about  their  center  lines.  The  first  section  in- 
cludes about  one-half  of  the  substructure  adja- 
cent to  the  present  low  level  double  track  and  as 
close  to  it  as  will  allow  clearance  for  trains. 
These  portions  are  made  to  accommodate  three 
tracks  and  after  their  completion  two  tracks 
will  be  installed  on  them,   traffic  transferred   to 


Connection  at  Top  of  IVIast. 


them  from  the  low  level  tracks  and  the  latter 
abandoned.  The  present  low  level  tracks  will  then 
be  removed  and  the  remainder  of "  the  sub- 
structure completed  on  the  side  previously  oc- 
cupied by  them.  Finally,  the  super-structure  for 
the  third  and  fourth  and  for  the  fifth  and  sixth 
tracks  will  be  erected  on  the  completed  sub- 
structure. The  bridges  are  made  with  double 
track  units,  each  of  them  consisting  of  three 
girders.  Most  of  the  girders  have  through  floors 
and  are  14  ft  45/^  in.  apart  on  centers. 

A  contract  for  the  fabrication  of  structural 
steel  has  been  awarded  to  the  Pennsylvania  Steel 
Co.  Another  contract  for  the  erection  of  l3 
spans  has  been  awarded  to  the  Lucius  Co.,  which 
has  designed  and  constructed  a  special  derrick 
car  intended  to  erect  the  girders  with  the  maxi 
mum  safety,  rapidity  and  economy  and  to  be 
suitable  for  erecting  miscellaneous  railroad  gird- 
ers after  the  completion  of  this  contract  The 
car  and  its  equipment  weighs  about  80  tons  and 
has  a  boom  52  ft.  long  which  can  swing  through 
a  horizontal  arc  of  180  deg.,  with  a  capacity  of 
45  tons  at  a  radius  of  36  ft.  6  in.,  and  of  60 
tons  at  a  radius  of  23  ft  6  in.  In  service  it 
requires  a  vertical  and  horizontal  clearance  of 
40  and  20  ft.  respectively  and  when  dismantleil 
for  transportation  has  a  height  of  12  ft  and  a 
width  of  pj/^  ft 

The  car  body  is  9^  ft.  wide  by  55  ft  long 
and  is  of  massive  construction  with  six  full- 
length  longitudinal  plate  girders.  A  riveted 
pedestal  about  7H  ft  long,  9I/2  ft  wide  and  3  ft 
high  is  seated  on  the  forward  truck  to  receive 
the  mast  and  boom.  It  is  of  very  strong  cellu- 
lar construction  made  with  longitudinal  and 
transverse  web  plates  Yi  and  -M  in-  thick,  rein- 
forced by  very  heavy  flange  and  web-stiffening 
angles.     In  the  rear  it  has  two  horizontal  pins  4 
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in.  in  diameter  serving  as  pivots  for  the  feet 
of  two  inclined  posts  32  ft.  ft.  long  on  centers 
which  are  pin-connected  at  the  top  to  form  the 
triangular  A-frame  or  mast. 

The  boilers,  water  tank  and  coal  bunkers  are 
installed  over  the  rear  truck  and  the  hoisting 
engine  is  located  between  the  trucks.  The  in- 
clined posts  of  the  A-frame  are  made  with  pairs 
of  i8-in.  built  channels  latticed,  and  are  rigidly 
connected  by  a  transverse  horizontal  strut  at 
the  bottom  and  by  a  riveted  box  at  the  top 
which  receives  the  steel  casting  for  the  hoisting  and 
topping  lift  tackles.  The  A-frame  is  maintained  in 
vertical  position  by  a  pair  of  inclined  struts  and 
by  a  pair  of  ij4-in-  wire  cable  back  stays  with 
turn  buckle  adjustments,  pin-connected  to  forged 
links  engaging  the  top  of  the  mast  and  the  body 
of  the  car  and  the  outside  girders  in  the  car 
body  near  the  rear  truck.  The  inclined  struts 
are  a  pair  of  12  x  12-in.  timbers  25  ft.  long  with 
pivoted  connections  to  the  car  body  and  to  the 
mast  about  12  ft.  below  its  upper  end. 


At  the  top  of  the  mast  two  flanged  vertical 
cast  steel  cylinders  are  bolted  to  the  riveted  box 
and  receive  the  trunnions  of  a  horizontal  cylin- 
drical casting  10  in.  in  diameter  and  18  in.  long 
which  is  bored  through  its  axis  for  a  5-in.  pin 
engaging  a  pair  of  short  links  which  connect 
to  it  the  large  special  steel  blocks  containing  the 
sheaves  for  the  hoisting  and  topping  lift  tackles. 

Special  lifting  devices  are  provided  for  hand- 
ling the  60-ton  girders ;  each  of  them  consists  of 
two  pairs  of  riveted  hooks  suspended  from  the 
extremities  of  a  horizontal  beam  6  ft.  long. 
Each  hook  is  made  with  four  thicknesses  of  isyi 
X  ^-in.  sheared  plates  riveted  together.  The 
lower  ends  are  slightly  bevelled  so  as  to  take 
bearing  at  their  extremities  only  wfiere  they  en- 
gage the  under  sides  of  the  top  flanges  of  the 
girders  between  rivet  heads  which  prevent  them 
from  slipping  longitudinally.  The  upper  ends 
are  bored  for  3-in.  pins  engaging  three  vertical 
connection  plates,  each  of  them  made  with  two 
25  X  5^-in.  sheared  plates  riveted  together.     The 


Derrick  Car  Ready  for  Service. 


The  24  X  24-in.  boom  has  a  rectangular  cross 
section  made  with  two  built  channels  having 
their  flanges  turned  inward  and  latticed.  It  is 
field  spliced  in  the  middle  with  web  and  flange 
cover  plates  bolted  on.  Near  the  middle  of  the 
outer  section  it  is  provided  with  pin  connections 
for  transverse  swinging  tackles.  The  rectangular 
water  tank  has  a  narrow  coal  bunker  on  each 
side  which  partly  enclose  the  boiler  and  carry 
about  2  tons  of  coal.  The  tank  has  a  capacity  of 
500  gallons  which  with  the  coal  is  equivalent  to 
about  a  4-days'  supply  for  the  derrick  engine 
thus  making  it  independent  of  a  tinder  car. 

The  cast  steel  foot  block  for  the  boom  is  made 
to  offset  it  26  in.  on  centers,  from  the  mast,  thus 
allowing  it  to  revolve  through  a  complete  hori- 
zontal semi-circle.  It  consists,  as  shown  in  the 
detail,  of  three  parts,  the  jaws,  the  pivots,  and 
the  bearings.  The  jaws  have  a  S-in.  horizontal 
boom  pin  offset  13  in.  from  the  center  of  the 
vertical  pivot  about  8  in.  in  diameter.  The  upper 
end  of  the  pivot  is  secured  by  a  horizontal  plate 
in  the  pedestal  and  the  lower  end  has  a  concave 
bearing  on  a  double,  convex  phosphor  bronze  disc 
seated  on  a  hardened  steel  disc.  The  casting  is 
secured  to  the  riveted  pedestal  by  twelve  29/32-in. 
turnbolts. 


upper  ends  of  the  plates  are  pin-connected  to  a 
shackle  made  with  a  3  x  3-in.  steel'  bar,  the  loop 
of  which  engages  a  4-in.  pin  through  the  end  of 
the  transverse  beam.  The  beam,  7J4  ft.  long 
over  all,  has  a  closed  rectangular  cross  section 
made  with  two  8-in.  channels  and  two  13  x  l4-in. 
flange  cover  plates  and  is  suspended  from  the 
tackle  by  two  links  about  4%  ft.  long  on  centers 
which  are  made  with  pairs  of  10  x  l-in.  sheared 
plates  engaging  a  single  3-in.  pin  which  con- 
nects them  to  the  tackle.  This  device  weighs 
about  3,000  lb.,  is  very  easily  and  quickly  ad- 
justable and  is  considered  to  be  very  safe. 

The  hoisting  and  topping  lift  tackles  respec- 
tively have  34-in-  and  ^-in.  steel  ropes  rove 
over  six  24-in.  sheaves  in  special  steel  blocks 
with  self-oiling  bronze  bushing  and  J^-in.  sep- 
arating plates  which  were  built  by  W.  W.  Pater- 
son  &  Co.,  Pittsburg.  The  tackles  are  operated 
by  a  special  75  h.-p.,  12  x  i6-in.  engine,  designed 
by  the  Lucius  Co.,  and  built  by  the  National 
Hoisting  Engine  Co.  It  is  able  to  hoist  a  24,000- 
ib.  load  on  a  single  line  at  a  speed  of  100  ft.  per 
minute  and  all  of  its  operating  levers  are  con- 
centrated on  a  single  quadrant  rack  so  that  they 
can  be  handled  by  one  man. 

When  in  service  the  derrick  car  is  located  on 


the  end  of  the  high  level  track  near  the  top  of 
one  of  the  abutments  of  the  span  to  be  erected. 
The  rear  trucks  are  anchored  to  the  track  by 
ordinary  hook  clamps  operated  by  adjustment 
screws.  The  front  truck  is  blocked  up  and  if 
necessary  the  rear  end  of  the  car  floor  is  clamped 
to  the  forward  end  of  a  loaded  flat  car,  thus 
increasing  the  stability.  The  girders  are  suc- 
cessively brought  alongside,  on  the  flat  cars  in 
which  they  have  been  shipped  from  the  bridge 
shop,  and  are  lifted  clear  by  the  derrick  which 
swings  them  off  from  the  car  and  lowers  them 
to  the  ground  in  front  of  the  abutment  trans- 
verse to  the  railroad  track.  Afterwards  the 
derrick  car  in  the  same  position  lifts  the  girders 
successively  to  the  top  of  the  abutment,  revolves 
them  90  degrees  and  lowers  them  to  their  final 
position  on  the  bridge  seat.  Ordinarily,  one 
double  track  span  is  erected  complete  in  about 
lyi  days  with  a  total  force  of  8  men.  The 
through  spans  have  trough  floors  shipped  in  5-ton 
sections  field  riveted  at  splices  by  Boyer  pneu- 
matic hammers  using  air  from  a  Franklin  com- 
pressor of  300  cu.  ft.  per  minute  capacity  in  an 
attendant  box  car. 

It  takes  about  half  a  day  to  dismantle  the 
car  for  transportation,  which  is  done  by  revolving 
the  mast  backward  into  an  inclined  position  with 
the  rear  ends  supported  on  blocking  over  the 
engine.  The  struts  and  back  stays  are  discon- 
nected and  transverse    braces    are    disconnected 


Boom  Pivot. 

from  the  mast  and  are  loaded  on  the  derrick 
car.  The  boom  is  lowered  to  a  horizontal  posi- 
tion on  a  flat  car  in  front  of  the  derrick  car  and 
is  disconnected  from  the  mast  and  the  middle 
splice  unfcolted  if  necessary.  After  transportation 
the  car  can  be  put  in  service  in  about  half  a  day. 


The  Inclined  Railway  at  Lyon-Croix-Rousse, 
France,  has  recently  been  equipped  with  an  elec- 
trical operating  system  to  displace  the  original 
steam  plant  with  which  the  cars  were  formerly 
operated.  The  incline  is  1,500  ft.  long,  with  a 
grade  of  slightly  more  than  17  per  cent,  and  the 
cars  are  operated  by  a  pair  of  i8-ft.  drums,  each 
working  a  single  cable,  which  are  now  connected 
through  a  single-gear  reduction  drive  to  a  250- 
h.-p.  direct-current  motor  supplied  with  current 
at  600  volts.  The  cable  is  operated  at  a  speed  of 
about  IS  ft.  per  second  and  the  train,  consist- 
ing of  a  baggage  and  a  passenger  car,  weighing 
about  20  tons  net  or  34  tons  fully  loaded,  re- 
quires about  340  h.-p.  to  accelerate.  An  economic 
feature  is  the  use  of  a  storage  battery  of  275 
ampere-hours  capacity  for  emergencies  and  to 
assist  in  starting,  and  into  this  battery  current 
is  returned  from  the  motor  as  the  train  is  run- 
ning down  the  incline,  by  connecting  the  motor 
as  a  dynamo  and  charging  through  a  booster  set 
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The  Rehabilitation    of   the  Tracks  of  the 
Chicago  Street  Railway. 


An  ordinance  passed  by  the  city  council  of 
Chicago  early  in  this  year  requires  the  interests 
controlling  the  street  railways  of  that  city  to 
rehabilitate  practically  their  entire  systems  with- 
in three  years  from  the  time  this  ordinance  be- 
casK  .effective.  This  immediate  rehabilitation  in- 
cludes the  complete  reconstruction  of  the  tracks 
of  a  large  percentage  of  the  total  mileage  in  the 
city,  the  provision  of  an  adequate  number  of 
modem  cars  to  properly  handle  traffic,  and  the 
installation  of  sufficient  additional  electrical-gen- 
erating equipment  so  power  to  operate  the  vari- 
ous lines  satisfactorily  can  be  furnished.  After 
the  expiration  of  the  first  three  years,  the  re- 
maining lines  are  to  be  similarly  rehabilitated 
until  the  street  railways  in  the  whole  city  have 
been  placed  in  a  satisfactory  operating  condition. 
The  same  ordinance  also  covers  a  number  of 
features  concerning  the  franchises  under  which 
the  street  railways  are  to  be  operated  and  other 
relations  between  the  street  railway  interests  and 
the  city.- 

The  ordinance  has  been  accepted  by  the  Chi- 
cago City  Ry.  Co.,  which  owns  and  operates  the 
lines  on  the  south  side  of  the  city,  and  this 
company  has  already  carried  on  a  large  amount 
of  work  according  to  requirements  set  forth. 
The  Chicago'Union  Traction  Co.,  which  operates 
the  systems  on  the  north  and  west  sides,  will 
doubtless  also  accept  the  ordinance  as  soon  as 
the  interests  controlling  that  company  can  adjust 
their  finances  satisfactorily. 

This  rehabilitation  of  the  three  systems  which 
embrace  all  the  lines  in  the  city  is  being  done 
by,  and  at  the  expense  of  the  street  railway  in- 
terests, under  the  direction  of  a  board  of  super- 
vising engineers  consisting  of  Messrs.  Bion  J. 
.Arnold,  chairman,  Charles  V.  Weston,  represent- 
ing the  city,  Harvey  B.  Fleming,  representing 
the  Chicago  City  Ry.  Co.,  and  John  Z.  Murphy, 
acting  for  the  Chicago  Union  Traction  Co.  Mr. 
Arnold  is  chief  engineer  and  Mr.  George  Weston 
is  a.ssistant  chief  engineer  of  this  board. 

The  Chicago  City  Ry.  Co.  had  rebuilt  in  the 
neighborhood  of  6  miles  of  track  on  October  i, 
and  had  over  10  miles  of  track  reconstruction 
under  way  at  that  time.  An  average  of  about 
one-third  of  a  mile  of  single  track  is  being  laid 
each  day  by  this  companyj  and  with  favorable 
weather  one-third  of  the  total  nlfleage  to  be 
reconstructed  in  the  first  three  years  will  be  fin- 
ished in.  1907,  although  the  work  was  not  started 
until  late  this  season.  The  Chicago  Union  Trac- 
tion Co.  is  also  carrying  on  a  large  amount  of 
track  reconstruction  according  to  the  standards 
specified  by  the  board  of  supervising  engineers, 
in  order  that  this  work  will  be  properly  done 
in  case  the  interests  of  this  company  are  ad- 
justed so  the  ordinances  can  be  accepted  by  it, 
a«  will  undoubtedly  be  done. 

Three  types  of  track  construction  have  been 
adopted  by  the  board  of  supervising  engineers 
for  use  under  different  conditions.  Although 
these  three  types  have  been  practically  stan- 
iiardized,  a  few  minor  changes  are  to  be  made 
in  them,  so  the  board  has  decided  not  to  make 
public  the  details  of  the  different  types.  At  the 
same  time,  the  general  features  of  the  latter 
have  lieen  supplied  to  this  journal.  .\  standard 
girder  rail,  the  cross-section  of  which  is  shown 
in  an  accompanying  illustration,  is  used  in  all 
three  types.  In  one  type  the  rails  arc  laid  on 
steel  cro^s-ties,  imbedded  in  concrete,  and  in 
the  other  two  types  on  wooden  cross-ties,  also 
imbedded  in  concrete :  the  difference  between  the 
two  types  in  which  wooden  cross-tics  are  used 
appears  largely  in  the  construction  of  the  sub- 
base  on  which  the  track  is  laid. 

The  steel  ties  are  of  the  standard  4j4-in.  Car- 


negie girder  section.  They  are  placed  on  a 
heavy  sub-base  of  concrete  and  are  imbedded  in 
a  layer  of  concrete,  which  is  continued  2'/2  in. 
above  the  base  of  the  rails.  In  some  of  the  work 
that  has  been  done  these  ties  were  spaced  a  fi 
apart  en  centers,  but  in  most  cases  they  are  4  ft. 
apart  on  centers,  and  it  is  probable  that  the 
shorter  spacing  will  be, adopted  as  the  standard. 
Sawed  wooden  ties,  6  x  8  in.  in  cross  section, 
and  7  or  8  ft.  long,  arc  used.  They  are  also 
imbedded  in  a  layer  of  concrete,  which  for  one 
type  of  track  is  laid  on  a  sub-base  of  crushed 
stone  and  for  the  other  on  a  sub-base  of  con- 
crete.    These  ties  are  spaced  4  ft.  on  centers. 

The  chief  feature  of  all  of  the  track  construc- 
tion is  that  the  sub-structure  is  designed  to  be 
unusually  permanent,  and  is  built  so  the  rails 
may  be  renewed  with  comparatively  little  difficulty 
and  without  disturbing  the  substructure.  Tie 
plates  are  used  on  both  the  steel  and  the  wooden 
cross-ties.      The    rails    are    attached    tn    the    steel 


->^-in.  flanges,  with  a  possibility  of  an  increase  to 
■V4  in.  While  liaiiges  of  this  width  are  scarcely 
suited  for  high-speed  interurban  cars,  and  some 
criticism  has  been  offered  against  the  adopted 
type  of  groove,  the  latter  was  designed  strictly 
for  traffic  conditions  in  Chicago,  where  few,  if 
any,  high-speed  interurban  cars  enter  the  city. 
Two  other  conditions  also  had  to  be  met  in 
designing  the  grooved  portion  of  the  head  of  the 
rail,  first,  a  groove  which  would  prevent  the 
wheels  of  vehicles  entering  it,  and  second,  a 
groove  which  would  be  self-cleaning,  was  de- 
sired. As  both  of  these  conditions  cannot  be  per- 
fectly fulfilled  by  the  same  groove,  a  compromise 
has  been  made  between  them  in  this  case.  The 
rail  is  rolled  so  the  extreme  outer  lip  of  the 
groove  is  54  >"•  below  the  top  of  the  head  of 
rail.  The  granite  paving  blocks  used  between  the 
rails  are  laid  so  their  tops  are  'A  in.  higher  than 
the  outer  lip  of  the  groove,  with  the  result  that 
the  paving  will  harill\    wear  below  this  lip.     The 


A  Stretch  of  Track  with  Steel  Ties  Ready  for  Substructure. 


ties  by  a  special  clip,  which  can  be  removed  and 
replaced  readily,  and  which  was  designed  for 
use  in  connection  with  this  work.  Screw  spikes 
are  used  to  attach  the  rails  to  the  wooden  ties. 
with  the  belief  that  the  life  of  the  latter  will 
thus  be  considerably  prolonged. 

The  standard  grooved  rail  used  in  all  of  the 
track  reconstruction  was  designed  specially  for 
the  conditions  existing  in  Chicago.  This  rail 
weighs  129  lb.  per  yard,  and  is  rolled  by  the 
Lorain  Steel  Co.  Although  the  section  of  the  rail 
is  generally  the  same  as  that  of  several  grooved 
girder  rails  which  have  been  used  in  various 
cities  in  this  country,  it  differs  essentially  in  sev- 
eral important  features.  After  making  a  long 
series  of  studies  of  the  effect  of  wear  on  pre- 
vious rails  of  this  type,  considerabli:  meta'  -f^s 
added  to  the  outside  of  the  head  just  above  the 
top  of  the  web,  as  these  studies  indicated  that  an 
increase  in  section  at  that  point  would  add  ma- 
terially to  the  serviceable  life  of  the  mil.  The 
thickness  of  the  metal  directly  under  the  groove 
has  also  been  increased  for  the  same  reason. 
The  outer  edge  of  the  rail  is  beveled,  and  the 
pavement  is  finished  %  in.  below  the  top  of  the 
rail  on  that  side.  The  head  of  the  rail  can  thus 
be  worn  down  until  the  flange  of  the  car  wheels 
ride  on  the  grfwve  before  the  treads  of  the  car 
wheels  reach  the  pavement.  The  slope  on  the 
outside  edge  of  the  heart  of  the  rail  thus  in- 
creases the  permissible  wear  to  a  maximum,  with 
a  wheel  tread  not  exceeding  2%  in.  The  groove 
has  been   designed   for  cars  with   wheels  having 


wheels  of  behicles  can  therefore  readily  enter  and 
leave  the  tracks,  while  the  shape  of  the  groove 
is  such  that  it  will  be  nearly  free  from  dirt. 

Track  Construction  Methods. — The  methods 
followed  in  the  reconstruction  of  the  two  tracks 
of  the  line  on  Cottage  Grove  Ave.  are  more 
or  less  typical  of  the  manner  in  which  work 
has  to  be  handled  on  the  heavy  traffic  lines.  This 
line  is  one  of  the  most  important  in  the  system 
of  the  Chicago  City  Ry.  Co.,  extending  southeast 
from  the  downtown  business  district  for  about 
nine  miles  to  a  connection  with  a  line  leading 
to  South  Chicago.  Throughout  practically  its 
entire  length  it  passes  through  a  densely  built- 
up  residence  district  and  coimects  with  numer- 
ous important  cross-town  lines.  It  was  com- 
pleted prior  to  1890  and  was  operated  as  a  cable 
road  until  last  year,  when  an  overhead  trolley  was 
installed.  As  \i  connnon  with  a  very  large  per- 
centage of  the  totil  mileage  in  the  city,  the  old 
rails  on  this  line  had  not  been  renewed  for  years 
and  scarcely  any  repairs,  other  than  those  which 
were  absolutely  essential,  had  been  made  during 
the  long  period  that  the  city  held  the  settlement 
of  the  various  street  railway  franchises  in  abey- 
ance. These  conditions,  combined  with  the  use 
of  the  long,  heavy  cars  which  were  installed  last 
year  after  the  Hue  was  electrified,  had  put  the 
tracks  in  very  bad  shape,  so  the  track  and  the 
upper  part  of  the  sub-structure  are  being  removed 
and  replaced  by  the  type  of  track  having  steel 
cross-ties  that  has  been  recommended  by  the 
board  of  supervising  engineers. 


October  ig,  1907. 

The  reconstruction  work  is  handled  in  sec- 
tions, a  single  track  of  each  section  being  rebuilt 
at  a  time.  On  this  particular  line  the  traffic 
is  so  heavy  that  it  is  impracticable  to  divert  it 
all  over  one  track,  even  for  short  distances,  so  a 
third  temporary  track,  laid  on  the  pavement  at 
one  side,  is  used  to  carry  the  cars  of  the  regular 
track  that  is  out  of  service.  On  some  other  lines 
traffic  from  one  track  has  been  diverted  over  a 
jjarallel  line,  but  on  Cottage  Grove  Ave.  several 
conditions  combine  to  make  that  arrangement  also 
impracticable,  so  the  temporary  third  track  is 
essentially  necessary. 

The  cable  formerly  used  to  haul  the  cars  over 
this   line   operated   in   a   concrete   conduit  under 
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being  shoveled  into  the  conveyor  from  storage 
piles  on  the  pavement  on  the  roadway  side  of 
the  track. 

The  concrete  is  made  in  the  proportions  of 
I  part  cement,  3  parts  sand  and  6  parts  broken 
stone.  These  materials  are  piled  along  the  track 
in  such  manner  that  as  they  are  shoveled  into  the 
conveyor  they  are  in  the  proper  proportions  for 
the  concrete.  This  is  accomplished  by  first  plac- 
ing a  layer  of  sand  of  a  predetermined  depth  and 
width  on  the  pavement,  and  over  that  a  layer 
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piles  into  the  conveyor  by  from  10  to  15  men, 
depending  on  conditions.  The  frame  of  the  mix- 
ing outfit  was  placed  51  in.  above  the  top  of  the 
rail,  in  order  to  permit  the  men  shoveling  mate- 
rials into  the  conveyor  to  straighten  up  each 
time  they  lift  a  shovelful,  with  the  result  that 
they  can  work  at  a  higher  rate  of  speed  with 
less  fatigue  than  though  the  frame  was  lower 
so  they  could  not  stand  straight  each  time.  A 
row  of  sheet  metal  deflectors,  placed  along  the 
opposite  side  of  the  conveyor  from  the  shovelers 
directs  the  materials  into  a  trough  in  which  the 
chain  travels.  These  deflectors  are  arranged  so 
they  may  be  placed  on  either  side  of  the  con- 
veyor, depending  oh  the  position  of  the  shovelers. 

The  conveyor  is  a  wide-link  chain,  which  on 
its  lower  run  travels  in  a  cast-iron  trough,  car- 
ried by  two  Z-bars,  attached  fo  the  main  frame, 
and  on  the  return  run  is  carried  above  this  trough 
on  three  loose  spools.  The  conveyor  delivers  the 
materials  directly  into  the  hopper  of  the  mixer 
and  has  operated  with  excellent  results. 

The  mixer,  which  is  of  the  pug-mill,  continuous- 
feed  type,  is  placed  on  the  longitudinal  center 
line  of  the  frame.  The  concrete  is  discharged 
from  it  on  an  apron,  which  extends  the  width  of 
the  track  just  above  the  rails.  It  is  distributed 
and  tamped  in  place  by  six  to  eight  men,  who 
are  required  to  work  very  rapidly  to  keep  pace 
with  the  machine.  The  blocks  on  which  the  ties 
and  rails  are  held  up  in  position  until  the  con- 
crete is  placed  are  removed  under  the  alternate 
ties  just  before  the  concrete  reaches  them;  the 
dead  load  of  the  track  being  carried  by  the  re- 
maining blocks  gives  the  concrete  an  opportunity 
to  set,  as  cars  are  not  turned  over  the  track  for 
several  days  after  the  concrete  has  been  laid. 

The  mixer  is  gear-driven  by  a  30-h.  p.  motor, 
which  also  drives  the  conveyor.  While  running 
8  to  10  h.  p.  is  fully  sufficient  for  these  purposes, 


the  center  line  of  each  track.  The  rails  were  carried 
by  cliairs  on  iron  brackets,  or  yokes,  cantilev- 
crt'd  out  on  each  side  of  the  heavy  concrete  con- 
duit. The  rails,  chairs  and  part  of  the  yokes 
have  to  be  removed  and  a  considerable  part  of 
the  conduit  has  to  be  cut  away  before  the  new 
track  can  be  built.  This  preliminary  work  is 
handled  with  considerable  difficulty,  particularly 
the  cutting  out  of  the  concrete,  which  has  been 
done  thus  far  by  hand  with  cold  chisels,  picks 
and  so  forth.  Arrangements  have  been  made, 
however,  to  install  a  number  of  Little  Jap  pneu- 
matic hammers  for  use  in  cutting  the  concrete, 
the  power  for  these  hammers  to  be  supplied  by 
portable  compressor  outfits. 

The  excavation  for  a  track  is  made  and  the 
sub-grade  is  prepared  for  considerable  distances, 
depending  in  length  on  local  conditions,  before 
any  concrete  work  is  done.  The  ties  are  then 
laid  in  the  excavation  and  are  blocked  up  to 
their  regular  positions,  after  which  the  rails 
are  attached  to  them.  The  layer  of  concrete  on 
which  the  ties  rest  and  in  which  they  are  im- 
bedded is  then  laid  up  to  2^  in.  above  the  top 
of  the  ties,  except  at  the  joints,  where  it  is 
stopped  level  with  the  top  of  the  ties  in  order 
to  permit  the  rails  to  be  welded  later  without  dis- 
turbing the  concrete. 

The  concrete  is  produced  by  a  mixer  outfit 
mounted  on  a  frame  carried  by  two  four-wheel 
car  trucks.  This  outfit  was  built  specially  for 
use  in  this  work  by  the  Drake  Standard  Machine 
Works,  of  Chicago,  and  is  operated  over  the 
rails  as  they  are  blocked  up  in  place  before  the 
concrete  is  laid.  The  frame  of  the  outfit  is  48 
ft,  long  and  is  built  of  structural  steel,  A  stan- 
dard Drake  concrete  mixer  is  mounted  under  one 
end  of  the  frame  where  it  can  discharge  the  con- 
crete directly  into  place  under  and  around  the 
ties  and  rails.  Concrete*  materials  are  supplied 
to  the  mixer  by  a  flight  chain  conveyor  which 
runs  the  full  length  of  the   frame,   the  materials 


Concrete    Mixing   Outfit   Used    in    Placing   Track  Substructure. 


of  broken  stone  and  then  a  layer  of  cement.  The 
sand  and  stone  arc  delivered  in  wagons,  from 
which  they  are  dumped  directly  in  place  on  the 
pavement,  the  layer  of  sand  being  kept  consid- 
erably in  advance  of  the  stone.  The  required 
width  and  depth  of  the  sand  and  stone  is  meas- 
ured by  templates,  while  the  number  of  bags  of 
cement  to  be  used  is  determined  by  computation. 
By  following  this  method  the  materials  are  read- 
ily placed  in  the  piles  in  the  proper  proportions, 
with  a  minimum  amount  of  rehandling  after  they 
have  been  delivered. 

The  materials  are  shoveled  from  tlic  measured 


!)ut  on  starting  considerably  more  power  is  re- 
quired for  a  short  period,  I  he  car  is  propelled 
by  two  7S-h,  p.  street  railway  motors,  placed  on 
the  rear  truck,  as  a  low-front  truck,  taken  from 
an  old  trailer  car  had  to  be  used  under  the  front 
end,  in  order  to  provide  room  between  the  axle. 
of  the  truck  and  the  frame  of  the  car  for  the 
mixer.  Power  for  all  three  motors  is  obtained 
from  the  trolley. 

The  amount  of  concrete  track  substructure  laid 
in  a  day  by  the  machine  depends  largely  on  the 
rapidity  with  which  the  excavation  and  the  sub- 
grade   can    be   prepared.      Under   average   condi- 
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tions,  howcTcr,  750  ft  of  substructure  will  be 
finished  in  a  lO-hr.  day,  requiring  about  230  cu.  yd. 
of  concrete.  When  the  machine  is  delivering  that 
amount  of  concrete  10  shovelers  can  supply  it 
with  materials.  The  machine  has  been  in  almost 
continuous  service  since  the  latter  part  of  August 
and  has  produced  such  good  results  that  the  Chi- 
cago City  Ry.  Ca  has  purchased  three  more  of 
the  machines  for  work  of  the  same  kind. 


A  Year's    Experience   with  Gas   Engines. 

A  paper  presrnted  to  the  American   Street   &   Inter- 
urban   Railway   Engineering  Association  by   Paul  Winsor, 
Chief   Engineer   Motive   Power  and   Rolling  Stock, 
Boston  Elevated  Railway  Co. 


We  have  now  been  operating  our  gas-engine 
plants  over  a  year.  We  have  two  6f  these  plants, 
both  of  them  generating  direct  current  and  feed- 
ing into  our  overhead  system  in  multiple  with  our 


Gas  Emcine  OrEXATiMC  Conditioks  at   Souuvillx  Station  in  1907. 

Jan.       Feb.       March.    April.      May.     June.  July.        Total. 

Kw.-hr.  teserated 104,080  17s, a*o  193,250  303,870  118,640  35.770  60,170      988,980 

Total  n>.  coal,  including  coke S9i>333  364,(17  405,050  401,150  234,705  90,991  i24<4S'  3,012,388 

U.  coal  per  kw.-hr 1-917       3.081       3.120       1-975       1-979     2.542  2.065  

Lb.  coal  per  b.  h.  p.  hoar 1,322       1.436       1.426       1.363       1.365     <-755  >-4aS  

Sta.  load  factor  insed  on  16  hra.  per  day 

•ad  7  days  per  week 58.8%     55-9%     55-3%     60.4%     34*%   10.6%  173%  41-6% 

Eb*.  load  factor 84.a%     86.0%     87.4%     82.3%     78-3%  73-3%  82.8%  83.3% 

Gen.  load  factor 99.3%  soi.3%   103.0%     97-'7o     92.4%  86.5%  97-7%  98.35% 


Average. 


2.034 
1.404 


The  work  that  has  been  done  on  the  other 
lines  of  this  company  is  all  handled  in  a  manner 
similar  to  the  methods  which  have  been  described, 
although  on  most  lines  traffic  is  diverted  from 
the  track  under  reconstruction  to  another  street, 
or  on  lines  with  light  travel  the  traffic  is  all 
turned  over  one  track  for  short  distances.  The 
track  reconstruction  is  carried  on  by  separate 
gangs  of  men,  about  2,500  men  being  employed 
in  this  work  by  the  company.  Each  gang  is 
under  the  immediate  direction  of  a  general  fore- 
man, thoroughly  experienced  in  street  railway 
track  construction,  and  an  assistant  engineer  has 
general  supervision  of  the  gang.  These  assistant 
engineers  are  all  under  Mr.  W.  F.  Graves,  who 
is  division  engineer  in  charge  of  track  reconstruc- 
tion for  the  Chicago  City  Ry.  Co. 

Each  assistant  engineer  reports  daily  to  the 
division  engineer  the  general  features  of  his 
work.  One  of  the  blanks  used  for  these  reports 
is  shown  in  accompanying  illustration,  from  which 
the  method  of  recording  the  location  of  the  con- 
struction gang  on  any  street  for  any  day  and 
of  indicating  the  amount  and  kind  of  work  done 
each  day  is  evident. 

The  organization  of  the  board  of  supervising 
engineers  is  separated  into  several  divisions,  Mr. 
R.  F.  Kelker,  Jr.,  being  division  engineer,  and 
Mr.  C.  E.  Thomas  assistant  division  engineer  of 
track  and  roadway.  Under  this  division  is  a  corps 
of  engineer  inspectors,  who  follow  closely  the  con- 
struction and  report  daily  to  the  division  engineer 
the  progress  and  other  features  of  the  work. 

Although  the  track  reconstruction,  as  well  as 
all  the  other  rehabilitation  work,  is  carried  on 
at  the  expense  of  the  street  railway  company,  the 
cost  of  this  work  is  to  be  added  to  a  previously 
agreed  valuation  of  the  whole  street  railway 
system,  and  the  city  will  have  to  pay  this  total 
value  if  it  eventtuUy  acquires  the  systems,  as 
maintenance,  depreciation,  repairs  and  renewals 
are  provided  for  in  the  meantime  by  special  funds 
supplied  from  the  gross  earnings.  The  detailed 
cost  of  the  reconstruction  is  therefore  very  care- 
fully kept  independently  by  the  company  and  by 
the  board  of  supervising  engineers.  A  large 
amotmt  of  cost  data  is  thus  obtained,  which, 
aside  from  its  value  as  a  means  of  arriving  at 
the  total  outlay,  furnishes  an  excellent  basis  for 
estimating  the  expense  of  future  work  and  for 
checking  operations  from  day  to  day. 


Aw  Unusual  Pipe  Contract  is  now  being  fin- 
ished for  the  Texas  Co.,  of  Beaumont,  by  the 
Youngstown  Sheet  &  Tube  Co.  This  contract 
calls  for  nearly  600  miles  of  8-in.  full-weight  iron 
pipe,  requiring  over  50,000  tons  of  puddled  iron 
plate.  The  line  will  cross  a  long  stretch  of  alkali 
territory  and  accordingly  every  pipe  has  been 
heated  to  350°,  dipped  in  a  bath  of  asphalt  and 
then  placed  in  a  dr>-ing  oven.  The  pipe  will  be 
used  in  carrying  oil  from  Indian  Territory  to  a 
Gulf  refinery.  The  contract  is  interesting,  not 
only  on  account  of  its  size,  but  also  because  it 
has  been  filled  with  iron  rather  than  steel  pipe. 


steam-driven  power  at  stations.  They  have  been 
operated  most  of  the  time  by  two  8-hr.  watches 
from  7  a.  m.  to  II  p.  m.  and  shut  down  from 
II  p.  m.  to  7  a.  m.    The  following  figures  and 


given  us  no  trouble.  The  suction  lift  is  12  ft. 
and  the  pressure  at  the  pumps,  30  lb. 

The  discharge  of  water  from  the  gas  scrub- 
bers is  very  dirty,  ieing  full  of  floating  lamp- 
black, and  is  altogether  too  black  to  put  back 
into  our  dirty  brook.  A  sand  filter  basin  2463^ 
sq.  ft.  in  area  and  tile  under-drained,  removes  all 
the  lampblack,  so  that  we  are  turning  back  into 
the  brook  cleaner  water  than  we  take  out. 

Our  ignition  current  is  from  14-volt  motor 
generators  and  a  floating  storage  battery  and  we 
have  no  trouble  with  the  outfit.  The  igniters 
are  make-and-break,  two  to  each  cylinder.  These 
igniters  had  originally  platinum  tips,  which  cost 
a  great  deal  and  gave  considerable  trouble.  We 
have  been  running  now  four  months  without  any 
platinum  and  with  less  trouble. 

During  the  first  months,  back  fires  and  pre- 
ignitions  were  much  too  frequent,  occurring  al- 
most every  day.     Lowering  the  compression  on 
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statements  apply  to  our  Somerville  power  sta- 
tion. I  give  no  figures  for  our  other  plant  as 
it  has  not  yet  been  accepted.  The  Somerville 
power  station  has  the  following  equipment : 
one  pair  of  Loomis-Pettibone  gas  producers,  with 
the  usual  auxiliaries ;  two  6oo-b.h.p.  Crossley  gas 
engines,  each  two  cylinder,  four  cycle;  two  350- 
kw.  Crocker- Wheeler  generators.  This  plant  was 
started  in  May,  1906,  and  since  then  has  given 
continuous,  reHable  and  satisfactory  service. 
There  have  been  no  shutdowns,  no  accidents,  and 
no  failures. 

The  fuel  has  been  soft  coal,  the  same  as  used 
in  our  steam  stations,  mostly  run-of-mine  Poca- 
hontas. The  economic  results  are  shown  in  the 
accompanying  table. 

These  are  the  results  from  actual  service  and 
include  all  the  fuel  used  for  power,  heating,  etc., 
and  the  auditor's  usual  i  per  cent,  to  make  his 
books  balance. 

We  have  used  a  great  deal  of  water  for  scrub- 
bing the  gas  and  for  cooling  purposes.  The  aver- 
age amount  has  been  281  lb.  per  kilowatt-hour. 
When  we  bought  this  water,  as  we  did  for  a 
few  months,  our  water  cost  about  twice  as  much 
as  our  coal.  We  have  been,  since  Nov.  21,  1906, 
pumping  this  from  a  very  dirty  brook  by  means 
of  two-stage  centrifugal  pumps,  electric  driven, 
and  filtering  it  through  a  pressure  sand  filter. 
This  outfit  has  been  entirely  satisfactory  and  has 


one  of  the  cylinders,  changes  in  the  igniters,  and 
experience  have  reduced  these  troubles,  so  that 
we  now  go  two  or  three  weeks  without  a  single 
one. 

This  plant  has  proved  absolutely  reliable.  It 
can  be  put  into  service  any  time  in  less  than 
five  minutes,  much  quicker  than  can  our  steam 
plants.  It  can  carry  good  loads  and  do  it  con- 
tinuously. Each  unit  has  carried  450  kw.  (652 
b.h.p.)  for  an  hour,  with  swings  to  495  kw  (717 
b.h.p.). 

For  the  first  seven  months  of  this  year  this 
plant  used  2.034  'b.  coal  per  kw.-hour,  while  our 
steam  plants  averaged  3477  lb.  per  kw-hour,  a 
saving  of  41.5  per  cent.  One  of  our  smaller  steam 
plants,  containing  three  200-kw.  compound  con- 
densing engines,  used  4.414  lb.  per  kw.-hour;  this 
gas  station  used  only  46.1  per  cent,  as  much. 

Personally,  I  believe  that  a  gas-engine  plant, 
making  its  own  producer  gas,  will  operate  at 
least  as  reliably  as  a  steam  plant  and  will  use 
from  30  to  60  per  cent,  less  fuel,  depending  some- 
what on  the  size  of  the  gas  plant,  but  principally 
on  the  size  of  the  steam  plant. 

The  drawbacks  to  the  gas  plant  are,  in  my 
mind :  First,  cost,  approximating  $200  per  kw. 
when  rated  so  as  to  have  a  33}^  per  cent,  over- 
load capacity;  second,  small  size  of  units,  the 
largest  gas  engine  now  built  being  only  of  about 
3,ooo-kw.  capacity.  ' 


October  19,  1907. 

Power  Plant  of  the  Gulfport  and  Mississippi 
Coast  Traction  Co. 

By  Earl  F.  Scott,  M.  Am.  Soc.  M.  E. 


The  power  plant  of  the  Gulfport  &  Mississippi 
Coast  Traction  Co.  is  located  at  Gulfport  Miss., 
for  the  purpose  of  furnishing  power  for  the  in- 
terurban  electric  road  connecting  the  towns  along 
the  Mississippi  Coast,  and  furnishing  light  and 
power  for  the  towns  of  Gulfport,  Biloxi  and 
Pass   Christian. 

The  building  is  of  fireproof  construction 
throughout  and  designed  to  be  pleasing  to  the 
eye.  The  exterior  is  stucco  finish.  The  build- 
ing is  designed  to  give  plenty  of  room  around 
the  machinery,  and  is  well  arranged  as  to  the 
general  mechanical  lay-out. 

The  turbines  are  of  the  Westinghouse-Par- 
sons  type  of  soo-kw.  capacity,  and  are  direct- 
connected  to  three-phase  60-cycle,  2,300  volt 
Westinghouse  generators.  There  are  two  ma- 
chines in  the  original  design  of  the  plant,  and 
sufficient  room  has  been  provided  for  future  ad- 
ditions in  both  the  turbine  room  and  boiler  room. 

There  are  two  exciters,  one  steam  and  one 
motor  driven,  each  of  60-kw.  capacity  and  ar- 
ranged so  that  either  may  be  used  at  will.  The 
stream-driven  machine  is  direct  connected  to  a 
standard  Westinghouse  engine,  and  the  motor- 
driven  unit  is  direct-connected  to  a  three-phase 
60-cycle  motor. 

Under  each  turbine  between  the  foundations 
is  placed  a  Worthington  surface  condenser. 
Each  condenser  has  2,400  sq.  ft.  of  cooling  sur- 
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sea  in  a  similarly  arranged  20-in.  pipe  and  dis- 
charged below  low-tide  surface  in  order  to  get 
the  advantage  of  the  syphon  effect. 

The  condensing  water  is  brought  to  within  200 
ft.  of  the  plant  through  an  open  concrete  canal 
of  about  80  ft.  cross-section  area,  which  begins 
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to  reduce  the  manual  labor  to  a  minimum.  The 
ashes  are  run  from  the  furnaces  by  gravity 
through  ash  hoppers  into  the  basement  under- 
neath the  boilers  and  there  taken  up  by  the  con- 
veying machinery. 

Back  of  the  boilers  are  the  Green  fuel  econ- 
omizers. These  are  arranged  so  that  the  gases 
from  each  boiler  can  pass  through  or  go  around 
the  economizers  to  the  stack.  The  Custodis 
stack  is  8  ft.  in  diameter  and  175  ft.  high  and 
connected  to  the  boilers  with  brick  breeching. 

There  are  two  Worthington  boiler  feed  pumps, 
i2x7xio-in.,  of  the  packed  plunger  pattern,  and 
built  for  200  lb.  pressure.  The  pumps  were  se- 
lected of  large  size  in  order  to  be  able  to  handle 
the  feed  for  the  total  plant  after  it  has  in- 
creased to  double  its  present  capacity.  The 
pumps  are  arranged  in  tandem  and  connected  so 
that  either  may  be  operated  at  will. 

In  the  pump  discharge  there  is  a  Goubert 
closed  heater  of  1,800  h.-p.  capacity.  The  heater 
is  direct-connected  to  the  main  exhaust  header 
and  arranged  so  that  the  exhaust  from  the  aux- 
iliaries passes  through  it  at  all  times.  In  case 
the  turbines  are  running  non-condensing,  their 
exhaust  will  also  pass  through  the  heater. 

The  pipe  system  is  laid  off  in  two  separate  and 
independent  lines  for  superheated  and  saturated 
steam  respectively. 

The  superheated  steam  line  is  fitted  at  each 
boiler  with  a  Foster  automatic  and  hand  stop 
emergency  non-return  valve,  and  these  valves 
are  so  arranged  that  through  a  pilot  valve  they 
can  be  closed  down  instantaneously  from  either 
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face,  in  order  to  maintain  28  in.  of  vacuum  with 
a  30-in.  barometer,  with  condensing  water  enter- 
ing at  80°.  Each  condenser  is  fitted  with  inner 
air  coolers,  to  which  the  rotative  dry  vacuum 
pumps  are  connected.  The  vacuum  pumps  are 
Worthington  make,  6  x  12  x  12  in.,  and  arranged 
so  that  either  pump  may  be  operated  with  the 
opposite  condenser. 

Underneath  each  condenser  and  connected  to 
the  hot  well,  there  is  a  Worthington  iJ/^-in. 
two-stage  turbine  pump  direct-connected  to  a 
three-phase  induction  motor  for  pumping  out  the 
condensed  steam.  These  pumps  discharge  into 
a  large  hot  well  from  which  the  boiler  feed  water 
is  taken. 

The  salt  condensing  water  is  brought  in  from 
the  sea  througli  20-in.  cast-iron  pipe  by  a  lo-in. 
Worthington  centrifugal  pump  direct-connected 
to  a  Westinghouse  engine.  The  water  after  pass- 
ing  through   the   condensers   is    returned   to   the 


at  deep  water,  about  2,000  ft.  distant,  and  ter- 
minates in  a  large  circular  basin  from  which  the 
20-in.  pipe  takes  the  water. 

The  present  boiler  capacity  of  the  plant  is 
1,038  b.  h.  p.,  made  up  in  three  units  of  346  h.-p. 
each,  set  in  one  double  battery  and  a  half  bat- 
tery with  the  necessary  foundations  and  open- 
ings for  a  future  boiler  of  the  same  type  and 
capacity.  The  boilers  are  Babcock  &  Wilcox 
make,  with  wrought  steel  headers,  and  are  cap- 
able of  carrying  200  lb.  steam  pressure.  Each 
boiler  is  fitted  with  the  standard  Babcock  & 
Wilcox  superheater  arranged  so  that  superheated 
steam  can  be  taken  off  independent  of  saturated 
steam.  The  boilers  are  fitted  with  Roney  stokers 
and  arranged  with  overhead  coal  bunkers  having 
a  capacity  sufficient  for  a  48-hour  run. 

The  coal  and  ashes  are  handled  by  Jeffrey 
coal  conveying  machinery,  fitted  up  with  coal 
crushers  and  the  necessary  automatic  machinery 


the  firing  floor  or  turbine  room,  making  the 
steam  lines  absolutely  under  the  control  of  the 
engineer. 

From  these  valves  the  main  steam  header  is 
connected  by  long  radius  bends.  There  is  a  large 
header  running  the  full  length  over  the  boilers 
and  near  the  center  and  at  one  end  this  header  is 
branched  off  and  run  to  the  basement  below  the 
turbine  room  floor.  The  two  branches  run  into 
a  secondary  main  header  which  is  hung  from 
the  basement  ceiling  and  at  convenient  points 
the  branches  are  taken  off  for  the  turbines.  On 
each  branch  to  the  turbines  is  placed  a  Stratton 
steam  separator  to  prevent  any  water  of  conden- 
sation from  being  carried  over  to  the  turbines 
on  starting  up.  Both  the  main  header  and  sub- 
header are  arranged  with  fittings  and  blank 
flanges  so  that  future  extensions  can  be  made 
without  causing  any  serious  delays. 

All   flanges   on   the   superheated   steam   header 
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are  Van  Stone  slip  joints.  One  point  regarding 
this  line  is  of  interest;  the  line  is  fitted  up  with 
Goetze  corrugated  copper  gaskets  and  during  one 
year's  continuous  operation,  there  has  not  been 
a  joint  that  has  required  attention. 

The  saturated  steam  header  is  nui  similar  to 
the  superheated  steam  header,  but  not  fitted  with 
automatic  stop  \-alves.  The  same  design  of  a 
main  header  over  the  boilers  and  a  sub-header 
in  the  basfement  is  carried  out,  and  from  the 
header  in  the  basement  branch  lines  are  run  to 
all  auxiliao'  machinery  which  is  placed  in  the 
basement  Steam  for  the  boiler  feed  pumps  is 
taken  off  the  main  header  over  the  boilers.  A 
reducing  valve  is  placed  near  the  main  header, 
on  the  branch  connecting  the  main  and  sub- 
header, in  order  to  reduce  the  boiler  pressure 
from  160  to  too  lb.  for  the  auxiliaries. 

From  special  tees  under  each  turbine,  the  at- 
mospheric exhaust  branches  are  run.  In  each 
branch  at  the  tees  is  placed  a  Blake  automatic 
exhaust  relief  valve.  Each  branch  runs  into  the 
main  exhaust  header,  thence  to  the  heater  and 
outboard  exhaust,  terminating  with  a  Swartout 
exhaust  head. 

The  three  main  headers  in  the  basement  are 
suspended  from  the  turbine  room  floor  under- 
neath each  other.  The  hangers  for  these  are 
made  up  with  turnbuckles  so  that  each  header 
is  independent  of  the  other. 

The  feed  pumps  are  piped  up  so  that  water 
can  be  taken  from  a  large  hot  well  placed  in  the 
basement,  into  which  the  condensed  steam  from 
the  turbine  flows,  or  through  this  hot  well  the 
boiler  water  can  be  obtained  from  a  natural 
flowing  artesian  well,  which  furnishes  an  abund- 
ance of  Water  if  the  plant  should  be  run  non- 
condensing.  By  means  of  a  float  valve,  water 
from  the  well  is  added  for  make  up. 

The  discharge  for  the  feed-water  lines  is  arr 
ranged  so  that  the  heater  and  economizers  can 
be  run  at  the  same  time  or  separately,  or  the 
pumps  may  deliver  direct  to  the  boilers  cutting 
out  both  the  heaters  and  economizers. 

AH  fittings  for  steam  lines  and  feed  water  lines 
are  Crane's  extra  heavy  flanged  fittings,  the 
valves  are  Chapman  make,  extra  heav^y  where 
required,  and  designed  for  the  different  types  of 
service.  Live  steam  lines  and  feed  water  lines 
are  covered  with  85  per  cent.  Keasbey  &  Matti- 
wn  magnesia  covering,  and  exhaust  lines  with 
asbestos   air  cell  covering. 

All  pipe  work  in  the  boiler  room  is  suspended 
from  the  roof  trusses  by  adjustable  rods,  and 
in  the  basement  from  the  ceiling. 

The  circulating  pumps  are  primed  by  the  rota- 
tive dry  vacuum  pumps  through  a  2-in.  pipe 
which  connects  to  the  highest  point  of  the  cir- 
culating system  and  runs  to  a  point  about  M  f*- 
above  this  and  thence  down  to  the  pump.  The 
priming  pipe  has  this  high  loop  in  it  to  prevent 
.salt  water  from  being  drawn  over  into  the  pumps. 
It  requires  about  fifteen  minutes  to  prime  the 
pumps  by  this  method  when  there  is  no  water 
in  the  system.  There  is  no  foot  valve  on  ihe 
jo-'m.  main  suction  pipe. 

The  only  feature  about  the  piping  of  the  aux- 
iliary machinery  that  requires  mention  is  the 
by-pass  connection  on  the  rotative  dry  vacuum 
inimps.  These  pumps  are  connected  so  that 
either  pump  may  be  operated  with  either  con- 
denser. 

The  generators  furnish  2,300-volt,  60-cycIo. 
three-phase  current.  From  the  generators  it  is 
conducted  to  the  main  switchboard  and  through 
generator  panels  to  the  2.300-volt  busbars.  Part 
of  this  current  is  then  taken  through  step-down 
transformers  from  2,300  volts  to  380  volts  and 
fed  to  the  alternating  current  end  of  two  200-kw. 
rotary  converters,  being  converted  to  550  volts 
direct  current.  This  SSO-volt  current  is  fed  direct 
into  the  trolley  circuit.  Another  portion  of  the 
2joo-volt  alternating  current  from  the  high  volt- 
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age  busbars  is  fed  into  the  primary  lighting  cir- 
cuit, extending  through  the  city  of  Gulfport  and 
also  into  the  transmission  line- which  extends  both 
ways  from  Gulfport  to  Biloxi  at  one  end  and 
Pass  Christian  at  the  other  end.  This  high- 
tension  circuit  is  constructed  of  bare  ahmiinuni 
stranded  wire  of  about  75,000  c.  m.  cross-section, 
and  is  designed  to  supply  the  intermediate  light- 
ing service  along  the  coast  between  Pass  Chris-  , 
lian  and  Biloxi. 

Another  portion  of  the  2,300-volt  current  is 
conducted  through  step-up  transformers  and 
raised  from  2,300  voUs  to  13,200  volts  alter- 
nating current.  This  is  conducted  on  a  high- 
tension  Ufansmission  line,  constructed  of  three 
bare  aluminum  stranded  wires  of  about  50,000 
c.  m.  cross-section  to  the  sub-stations  located  at 
Biloxi  and  Pass  Christian,  Miss.,  where  it  is 
reduced  through  step-down  transformers  to  380 
volts  and  2,300  volts  alternating  current.  The 
380-volt  current  is  carried  direct  to  the  alter- 
natmg  current  end  of  two  200-kw.  rotary  con- 
verters similar  to  those  at  the  main  station.  The 
3,300-volt  current  is  used  for  lighting  service  in 
the  two  towns.  Both  the  2,300-volt  and  the 
13,200-volt  transmission  lines  are  three-phase  and 
constructed  in  triangular  form  with  36-in.  separa- 
tion of  each  leg. 

The  pole  line  is  constructed  of  35-ft.  creosoted 
poles,  with  creosoted  cross  arms,  ii-in.  locust 
pins  and  Locke  high-tension  insulators.  The  trol- 
ley circuit  consists  of  two  4/0  grooved  lines  in 
parallel  with  6-in.  separation  between  running 
wires  and  is  hung  on  a  g-ft-  Richmond  flexible 
bracket,  20  ft.  above  the  rail.  This  trolley  circuit 
is  designed  to  furnish  ample  capacity  in  the  trol- 
ley wires  without  carrying  an  additional  feeder  to 
reinfoi^:e  the  line.  High-tension  transmission 
lines  are  protected  at  intervals  and  at  both  main 
station  and  sub-station  with  low-equivalent  light- 
ning arresters,  manufactured  by  the  Westinghouse 
Electric  &  Mfg.  Co.  The  system  is  arranged 
with  disconnecting  switches  at  both  sub-stations 
and  main  station,  so  that  it  is  possible  in  case 
of  emergency  to  feed  the  rotary  converters  at 
both  sub-stations  through  the  2,300-volt  line,  this 
giving  in  a'  measure  a  duplicate  transmission  line. 
The  rotary  converters  to  be  used  on  this  sys- 
tem are  designed  to  start  with  a  small  motor 
mounted  on  the  end  of  the  main  armature  shaft, 
this  doing  away  with  the  violent  fluctuations  in 
the  line  when  starting  the  rotary  converter  from 
the  alternating  current  end. 

The  plant  has  been  in  operation  about  twelve 
months  and  in  every  respect  given  entire  satis- 
faction. The  turbines  have  been  run  as  long  as 
four  months  continuous  without  showing  any 
defects  at  all,  and  carrying  50  per  cent,  over- 
load without  trouble.  The  condensing  apparatus 
has  maintained  27^  and  28-in.  vacuum  at  all 
times  without  the  least  strain  and  the  boilers 
have  given  entire  satisfaction,  and  in  every  case 
responded  to  over-load  peaks  without  undue 
strain. 

After  twelve  months  of  operation,  the  demand 
for  electric  current  has  exceeded  the  capacity  of 
the  plant  so  much  so  that  at  present  the  com- 
pany has  signed  contracts  for  the  installation  of 
one  1,500-kw.  Westinghouse  turbo-generator,  the 
necessary  auxiliary  condensing  machinery  and 
additional  boiler  capacity.  The  present  building 
will  accommodate  all  of  this,  anad  the  installa- 
tion will  be  easily  made,  as  all  preparations  were 
made  for  extension  in  the  original  designs. 

The  electrical  part  of  the  plant  was  installed 
by  the  Westinghouse  Electric  &  Mfg.  Co.,  under 
the  supervision  of  Mr,  F.  D.  Gatchell,  and  the 
Iwilers,  auxiliary  machinery  and  pipe  work  were 
laid  out  and  installed  by  A.  M,  Lockett  &  Co,, 
Ltd.  of  New  Orleans,  La.,  contracting  mechani- 
cal engineers.  The  contracts  for  the  new  ma- 
chinery have  also  been  given  to  these  companies. 
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Care  of  Electric  Railway  Tracks. 

A  paper  prescntid  to  the  .\merican  Street  and  Inter- 

urtaii    Railway    Engineering    .\ssociation     by     George     L. 

Wilson,  Engineer,  Twin  t'ity    Rapid    Transit    Co. 


Intcrurban  Track.— The  conditions  of  the  inter- 
urban  roads  located,  as  all  such  roads  should  be, 
on  a  private  right-of-way,  approach  closely  those 
of  steam  roads.  Many  of  the  methods  used  in 
steam  road  practice,  as  the  result  of  years  of 
experience,  are  required  for  electric  roads» 

Grading,  ballasting,  construction  of  bridges,  cul- 
verts and  crossings,  "care  of  roadbed  and  track 
follow  the  same  lines.  The  standard  works  of 
reference  on  these  subjects  apply  with  slight  mod- 
ifications to  the  care  of  electric  roads  and  should 
be  diligently  studied  by  those  in  charge  of  per-  . 
manent  way. 

The  maintenace  of  the  earlier  and  cheaply  built 
electric  roads  has  demonstrated  that  it  is  economy 
to  have  electric  roads  built  with  well-ballasted  • 
track;  ties  and  rails  put  in  as  perfect  condition,  in 
regard  to  surface  and  alignment,  as  possible. 
Then  the  object  in  view  is  to  preserve  them  in 
the  same  condition. 

Following  the  purpose  of  keeping  the  track  in 
perfect  condition,  which  includes  drainage,  care 
of  switches,  crossings  and  side-tracks  we  come  to 
the  care  of  the  right-of-way,  cleaning  from  snow 
in  winter,  maintaining  fences,  public  crossings  and 
the  making  of  the  company's  property  attractive 
to  the  passengers. 

It  should  be  remembered  that  the  principal  busi- 
ness of  electric  roads  at  present,  and  probably  for 
a  long  time,  is  the  transportation  of  passengers, 
whose  comfort  and  interest  are  constantly  to  be 
kept  in  mind. 

The  removal  of  rubbish,  weeds  and  unsightly 
objects  of  all  kinds,  including  advertising  signs, 
from  the  vicinity  of  the  tracks  is  a  proper  part 
of  the  care  of  the  roadway. 

Company  property  should  be  neatly  arranged 
when  stored,  and  the  l:ind  owned  by  the  company 
along  the  line  and  at  stopping  places  ornamented 
with  grassy  slopes,  vines  and  shrubbery. 

At  terminal  or  waiting  rooms  there  should  be 
flower  beds  and  grass  plots,  instead  of  ragged 
grounds  and  piles  of  debris.  Otherwise,  waste 
grounds  can  be  so  improved  that  there  is  some- 
thing of  interest  to  attract  the  passenger's  atten- 
tion at  every  point. 

This  is  looking  some  distance  ahead  for  new 
lines,  but  it  is  practical  to  do  a  little,  month  by 
month,  and  year  by  year,  until  the  right-of-way 
becomes  a  boulevard  or  parkway. 

All  passenger  transportation  lines  find  it  de- 
sirable to  make  their  routes  as  attractive  as  pos- 
sible, A  sloping  hillside  cut  may,  by  the  proper 
planting  of  shrubs,  be  made  Ijcautiful,  with  their 
(lowers  in  summer,  and  gorgeous  with  the  au- 
tumnal foliage.  A  rocky  bank  is  not  of  itself  at- 
tractive, but  partly  covered  with  vines  it  becomes 
an  interesting  feature. 

Steam  suburban  roads  have  done  considerable 
along  this  line,  and  the  lot  of  the  commuter  has 
been  cast  in  pleasant  places  thereby.  The  great 
trunk  lines  of  the  country  are  working  to  the 
same  end.  Through  the  Eastern  States  many  of 
the  roads  pay  a  great  deal  of  attention  to  the 
making  of  their  station  grounds  attractive.  The 
annual  circular  of  a  transcontinental  line  offering 
cash  prizes  to  its  station  agents  for  the  best  sta- 
tion flower  gardens  is  attractively  illustrated  and 
directed  to  "Our  Fellow  Workers  among  the 
Flowers," 

The  aim  of  every  electric  road  must  be  to  have 
its  patrons  attracted  and  interested  along  the 
way,  that  the  route  may  seem  both  short  and 
pleasant  and  the  trip  one  to  be  repeated. 

With  the  care  of  interurban  track  it  is  proper 
to  consider  the  men  as  well  as  the  roadway.  The 
growth  of  railroads,  both  steam  and  electric,  has 
required  more  men  than  arc  to  be  found  in  the 
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track  crews.  It  is  a  fact  that  track  labor  has  been 
recruited  from  the  lowest  paid  classes,  with  the 
result  that  ambitious  workmen  have  largely  gone 
into  other  lines. 

Our  first  railways  and  public  works  generally 
were  built  by  the  sturdy  Irish  immigrant,  who 
rose  soon  to  more  remunerative  employment.  To- 
day the  mass  of  employes  have  no  apparent  in- 
terest in,  or  regard  for,  the  quality  or  amount  of 
work  they  perform.  In  many  cases  the  foremen 
and  officials  can  only  communicate  with  them 
through  interpreters,  and  there  is  an  absolute  lack 
of  loyalty  to  the  interest  of  the  employers.  This 
must  be  changed  if  the  best  results  are  to  be  ob- 
tained. 

It  is  not  necessary  that  a  track  crew  should  be 
skilled  mechanics,  but  if  track,  switches,  frogs  and 
all  appliances  are  to  be  in  the  best  working  order 
men  of  a  fair  amount  of  ability  and  some  me- 
chanical skill  are  required. 

To  obtain  this  end  the  conditions  must  be  such 
that  an  intelligent  laborer  can  make  a  decent  liv- 
ing and  have  a  steady  income."  Work  should  be 
planned  so  as  to  be  distributed  through  the  yea- 
as  far  as  possible,  in  order  that  there  may  be  con- 
stant employment  for  a  nucleus  of  good  men. 

Let  the  men  from  bottom  to  top  have  an  in- 
terest in  the  results  of  their  work  and  in  tht 
efficiency  of  the  section  or  division  where  they 
are  employed.  Make  them  feel  that  it  is  their 
company  and  that  they  are  a  part  of  the  whole 
machine.  The  question  of  keeping  skilled  la- 
borers who  will  do  good  track  work  is  at  the 
bottom  of  the  maintenance  of  track  and  the  most 
difficult  problem. 

AH  interurban  track  should  be  patrolled  daily, 
at  least,  and  this  brings  us  to  the  track-walker 
and  his  duties.  This  position  is  above  that  of 
laborer  and  next  to  that  of  foreman.  A  skilled 
trackman  who  is  sober  and  industrious  and  who 
can  be  depended  upon  to  see  that  splices  and  bolt.' 
are  in  adjustment,  drains  and  culverts  open,  who 
will  detect  any  spreading  track  or  broken  rails, 
see  that  farm  gates  are  kept  closed  and  stock  off 
the  track,  in  fact,  be  a  general  inspector  and  care- 
taker, is  an  important  person.  It  is  in  a  great 
measure  to  hif  fidelity  that  the  safety  of  cars 
and  passengers  will  be  due. 

City  Tracks. — On  city  tracks  the  care  of  the 
roadway,  besides  the  keeping  of  rails,  switches 
and  curves  in  good  order,  includes  more  or  less 
of  cleaning,  sprinkling  and  snow  .removal.  In 
order  to  determine  the  practice  of  different  com- 
panies and  for  a  guide  for  future  operation,  in- 
quiries on  these  subjects  were  sent  to  fifty  leading 
companies.  Fom.  their  reports  the  following  notes 
have  been  prepared : 

In  the  matter  of  cleaning  the  space  occupied 
by  tracks  on  paved  streets  the  general  practice  is 
that  the  municipality  bears  the  entire  expense,  as 
the  theory  is  that  the  cars  do  not  bring  dirt  onto 
the  street,  and  the  cleaning  of  the  entire  paved 
roadway  would  have  to  be  done  and  the  expense 
borne  by  the  city  if  there  were  no  tracks. 

The  fact  of  the  tracks  being  in  the  street  does 
not  entail  additional  expense  on  the  city.  This 
view  has  been  upheld  in  the  courts,  and  it  ap- 
pears that  refuse  and  things  left  on  the  streets 
by  pedestrians,  teams  and  by  storekeepers,  who 
often  dispose  of  litter  by  throwing  or  sweeping  it 
into  the  roadway,  should  be  taken  care  of  by  the 
city  authorities.  Inquiries  on  this  subject  were 
made  of  fifty  companies  in  all  parts  of  the  coun- 
try, and  of  forty-six  replying  and  operating  8,469 
niile.s  of  track,  with  a  tributary  population  of  13,- 
241,000,  it  appears  that  forty -one,  operating  6.706 
miles  of  track,  pay  no  part  of  the  street  cleaning 
ixpense. 

In  a  few  cities  the  railways  bear  a  part  of  the 
street  cleaning  expense,  this  being  done  either 
voluntarily  or  by  charter  requirement.  In  these 
cases  it  should  be  considered  as  a  contribution  or 


a  part  of  the  amounts  paid  in  by  way  of  taxation. 

Thei,  following  are  among  the  prominent  com- 
panies which  assist  the  cities  in  this  matter: 

Chicago  Union  Traction  Co.,  Chicago  City  Rail- 
way Co.  and  South  Chicago  City  Railway  Co. : 
cost  $123.60  per  mile  for  cleaning  and  sprinkling 
in  1906. 

Columbus. — On  79  miles  of  single  track,  within 
city  limits,  partly  on  unpaved  streets,  cost  for 
cleaning  and  sprinkling  was  $13,000  in  1906;  cost 
per  mile  of  single  track,  $164.55. 

Pittsburg. — Company  pays  for  proportional  part 
of  street  occupied  by  tracks. 

New  Orleans. — Pays  for  sweeping  one  street 
only. 

New  York  City. — Pays  for  sweeping  Broadway 
only,  from  Bowling  Green  to  15th  St. 

Twin  City  Rapid  Transit  Co. — Pays  for  sweep- 
ing its  track  allowance  in  St.  Paul  and  Minne-» 
apolis;  86.12  miles  of  single  track  in  1906  cost 
$23.475-55 ;  cost  per  mile,  $272.^6. 

As  street  sprinkling  is  found  to  be  carried  on 
^satisfactorily  by  sprinkling  cars,  it  is  believed  that 
the  cleaning  of  the  track  allowance  can  be  done 
economically  and  satisfactorily  with  sweeping  ma- 
chinery which  will  take  up  the  debris,  place -it  in  a 
receptacle  and  take  it  away  to  proper  dumping 
grounds.  This  is  an  important  subject  for  the 
companies  which  pay  for  cleaning  their  track 
allowance. 

In  the  large  majority  of  towns  the  street 
sprinkling  is  taken  care  of  by  the  municipal  au- 
thorities, without  reference  to  the  street  railways, 
no  part  of  the  expense  being  paid  by  the  com- 
panies. Returns  from  24  companies,  operating 
4,768  miles  and  having  a  tributary  population  of 
10,156,000,  show  this  condition:  Companies  oper- 
ating 3,356  miles  spritikle  tracks  only  with  tank 
cars ;  of  these  the  practice  is  so  mixed  that  it  is 
difficult  to  know  how  much  mileage  is  sprinkled. 
In  general,  it  appears  that  the  more  important 
streets  are  the  only  ones  sprinkled.  This  is  done 
under  requirement  of  state  law  or  city  ordi- 
naces.  The  cities  are  required  to  furnish  water 
without  charge,  though  in  some  places  the  com- 
pany is  obliged  to  pay  for  the  water — in  one  case 

6  cents  per  mile  of  track. 

The  business  of  sprinkling  the  whole  of  the 
roadway  from  tank  ca,rs  has  been  developed  tc 
quite  an  extent;  one  outside  company  owning  cars 
makes  contracts  with  cities  for  sprinkling  tho 
roadways,  and  has  250  miles  of  streets  covered. 
The  railway  companies  operate  the  cars  for  a 
price  per  car-mile.  The  aHithorities  of  the  cities 
report  that  the  service  is  very  satisfactory.  The 
railway  officials  report  that  this  plan  gives  good 
results  and,  while  the  returns  are  small,  the 
conditions,  on  the  whole,   are  satisfactory. 

A  number  of  cities  pay  the  railway  companies 
directly  for  this  same  kind  of  service.  Prices 
received  by  the  company  for  this  work  vary  from 

7  to  17  cents  per  car  mile,  10  cents  bt-ing  about 
an  average.  The  cost  to  the  property  owners  per 
season  is  about  10  cents  per  foot  of  street,  or 
5  cents  per  front  foot. 

The  tank  cars  used  are  of  a  variety  of  types, 
from  the  plain  rectangular  box  to  the  cylindrical 
sheet  iron  tanks,  operated  either  directly  by  grav- 
ity or  as  pneumatic  sprinklers,  having  the  tank 
under  air  pressure.  The  capacity  is  from  2,500 
to  6,000  gal. 

l-'our  thousand  gallons  will  sprinkle  some  six 
miles  of  tracks  or  three  miles  of  entire  roadway. 
Any  statements  of  this  kind  are  rather  indefinite, 
depending  upon  so  many  conditions.  A  better 
idea  of  the  work  done  is  to  say  that  in  actual 
practice  one  car  making  four  trips  per  day  will 
care  for  eight  miles  of  street. 

While  the  returns  for  the  service  are  small,  the 
indirect  benefits  are  of  as  much  Or  more  value. 
The  freedom  from  dust  not  only  decreases  the 
expense  of  repairs  to  car  machinery  and  gives  a 


better  contact  between  rail  and  wheel,  but  also, 
by  more  comfortable  conditions  for  passengers, 
increases  the  pleasure  of  riding  and  other  traffic 
so  much  that  managers  consider  the  expense  more 
than  met  by  increased  revenue. 

The  use  of  oil  for  laying  dust  on  some  streets 
and  for  the  roadbeds  of  railways  has  been  ex- 
tensively advocated.  It  has  been  tried  by  a  num- 
ber of  roads.  Some  consider  its  use  satisfactory, 
but  the  greater  number  have  not  put  it  into  ex-  . 
tensive  use.  The  heavy  asphalt  oils  of  California 
appear  to  give  the  best  results,  while  in  the 
Central  and  Eastern  States  a  so-called  "roadbed" 
oil  prepared  by  the  Standard  Oil  Co.  has  been 
used  more  or  less  experimentally  for  ten  or  * 
twelve  years. 

Among  the  steam  roads  that  have  used  oil  are 
the  Boston  &  Maine,  Boston  &  Albany,  Central 
Railroad  of  New  Jersey,  Long  Island  Railroad, 
Delaware  &  Hudson,  Santa  Fe,  Chicago,  Bur- 
lington &  Quincy,  Oregon  Short  Line,  Chicago  & 
Alton  and  the  Southern  Pacific,  the.  last  the  most 
extensively,  having  used  it  for  five  or  six  years 
on  about  900  miles  of  road. 

In  practice  the  roadbed  is  sprinkled  with  about 
2,000  gal.  per  mile  for  the  first  application.  After 
the  first  dressing  the  quantity  may  be  lessened  to 
600  or  1,000  gal.  per  mile  annually,  though  some 
parties  claim  that  two  applications  annually  are 
needed.  The  sprinkling  appliances  used  and  the 
process  are  claimed  to  be  controlled  by  a  Chicago 
firm,  which  charges  a  royalty  of  $10  per  mile 
for  its  use  for  the  first  application,  no  charge 
being  made  for  subsequent  sprinklings. 

Few  electric  roads  have  used  oil.  The  Los 
Angeles  Pacific  reports  its  use  on  unpaved  city 
streets  and  states  that  three  coats  per  year  are 
desirable.  At  60  cents  per  barrel,  the  cost  per 
mile  of  double  track  is  $100.  San  Francisco  re- 
ports its  successful  use  on  macadam  streets  out- 
side the  city  limits.  The  Brooklyn  Rapid  Transit 
Co.  is  experimenting  with'  20  miles  of  track  on 
its  suburban  lines  on  private  right-of-way  where 
the  pleasure  riding  is  very  heavy  and  the  roadbed 
of  sandy  material. 

From  the  reports  of  roads  using  oil  it  appears 
that  managers  of  the  steam  roads,  at  least,  do  not 
consider  its  use  profitable,  and  there  is  no  general 
movement  to  adopt  it.  On  electric  roads  on  pri- 
vate right-of-way  or  on  macadam  outside  of  built- 
up  sections  of  cities  it  may  prove  to  be  economical 
where  the  oil  is  obtained  at  a  low  price,  especially 
on  sand}'  roads  leading  to  pleasure  resorts.  The 
accompanying  memoranda  in  regard  to  the  prac- 
tice and  cost  may  be  of  interest: 

Boston  &  Maine  R.  R. — Has  used  oil  in  1890; 
covered  about  400  single-track  miles;  uses  2,000 
to  3,000  gal.  per  mile ;  price  of  oil,  2.75  cents  per 
gal. ;  average  cost,  $100  per  mile. 

Boston  &  Albany  R.  R. — Made  experiments  for 
three  years,  1898-1900;  used  2,000  gal.  per  mile 
first  year,  600  gal.  second  year,  1,000  gal.  third 
year;  cost  per  gallon,  2.75  cents;  cost  per  mile 
of  track,  $80. 

Central  R.  R.  of  New  Jersey. — Will  use  oil  or. 
.Sea  Shore  Line  for  dusty  season;  uses  apparatus 
constructed  at  its  own  shops ;  pays  a  royalty  far 
the  process. 

Long  Island  R.  R. — Use  oil  on  crossings;  cost. 
$125  per  mile;  use  600-gal.  tank  cars;  oil  costs 
2.4  cents  per  gal. ;  600  gal.  used  per  mile ;  re- 
sults on  cinder  and  gravel  ballast  satisfactory. 

Delaware  &  Hudson  R.  R.  Co. — From  1896  to 
1900  oiled  road  froin  Saratoga  to  Plattsburg,  188 
miles ;  used  roadbed  oil  prepared  by  the  Standard 
Oil  Co. ;  price,  2.75  to  4.75  cents  per  gallon ;  foi 
3,000  gal.  per  mile  cost  was  $100 ;  kept  dust  down. 
but  its  use  has  been  given  up;  1,000  gal.  per  mile 
every  other  year  would  be  sufficient. 

Oregon  Short  Line. — Reports  using  a  little  oil 
on  a  branch  line,  which  kept  down  dust  till  track 
was  ballasted. 
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Brooklyn  Rapid  Transit  Co. — Reports  that 
some  track  on  private  right-of-way  has  bepn 
sprinkled  for  two  years;  will  sprinkle  20  miles 
in  1907 ;  results  satisfactory. 

Chicago  &  Alton  R.  R.  Co. — Use  crude  oil  at  3 
cents  per  gallon  for  sprinkling  road  crossings 
only;  stone  ballast  on  rest  of  road  and  does  not 
need  it. 

Southern  Pacific  R.  R.  Co. — Has  used  oil  for 
five  or  six  years ;  900  miles  of  track  oiled ;  may 
use  up  to  4.000  gal  per  mile;  pays  $10  per  mile 
ro>-alty. 

San  Francisco  Electric  Railw^ay  Co. — Uses  oil 
on  macadam  streets,  but  not  inside  city  limits. 

Los  Angeles  Pacific  Co. — In  Los  Angeles  on 
impaved  streets  an  occasional  coat  of  oil  is  ap- 
plied; generally,  oiled  streets  are  sprinkled  three 
times  per  year;  cost,  $100  per  mile  of  double 
track. 

The  universal  practice  with  reference  to  snow 
is  to  keep  the  tracks  open  for  service  by  the  use 
of  plows  and  sweepers  during  and  immediately 
after  each  snowfall.  The  snow  thus  deposited  on 
the  rest  of  the  roadway  is  left,  as  far  as  it  can 
be  done,  without  impeding  travel.  At  crossings 
and  congested  points  in  business  districts  all  com 
panies  assist  in  removing  snow  as  promptly  as 
possible  by  the  use  of  car  and  team. 

When  it  is  necessary  to  remove  snow  from 
roadway  the  companies  generally  pay  the  cities 
one-third  or  one-half  the  expense  incurred  on  the 
whole  street  In  some  cases  the  cities  and  rail- 
way companies  divide  the  streets,  the  railways 
taking  care  of  a  sufficient  number  of  them  to 
make  up  the  same  area  as  their  total  track  allow- 
ance. One  company  takes  one  side  of  the  streets 
and  changes  sides  annually.  This  is  reported  as 
working  well  in  a  city  of  60,000  people. 

In  many  cities  no  separate  account  of  this  ex- 
pense is  kept,  and,  owing  to  the  fact  that  condi- 
tions vary  so  widely  between  Southern  and  North- 
em  locations,' no  satisfactory  comparison  of  costs 
is  practical. 

Figures  given  show  results  of  $17.41  per  mile  of 
single  track  in  a  city  of  175.000,  with  140  miles  of 
track,  in  the  Central  States  for  an  average  winter. 
In  Chicago,  I9o6-'o7,  the  cost  was  $4113  P^ 
mile  of  single  track  for  the  Chicago  City  Railway 
Co.,  while  in  Milwaukee,  85  miles  away,  but  a 
very  small  expense  was  incurred.  Another  lake 
dty,  Detroit,  reports  $35  per  mile  for  an  average 
winter.  Duluth  gives  $45.45  for  an  average  win- 
ter. Toronto  reports  on  98  miles  of  single  track 
in  i904-'05  a  cost  of  $102.04  per  mile  for  one- 
third  of  street  area.  Providence,  R.  I.,  reports  a 
cost  of  $148  per  mile  of  single  track  in  1906  and 
1907.     Here  all  snow  over  4  in.  deep  is  removed. 


A  New  Flexible  Connection   for  Suction 
Pipes  of  Dredges. 


Deflocui.ated  or  Acheson  Graphite  remains 
indefinitely  suspended  in  machine  oil,  and  in  con- 
sequence some  engineers  are  turning  their  atten- 
tion to  its  special  uses  as  a  lubricant.  Prof.  C.  H. 
Benjamin  states  in  the  "American  Machinist" 
that  he  has  found  the  effect  of  adding  defloculat- 
ed  graphite  to  oil  to  be  very  noticeable.  He  has 
made  many  tests  with  such  a  mixture  and  with 
the  same  oil  used  alone.  With  one  or  two  excep- 
tions, the  addition  of  the  graphite  has  at  once  re- 
duced the  friction  and  increased  the  life  of  the 
lubricant  The  graphite  improved  all  the  varie- 
ties of  mineral  oils  which  were  tried.  One-third 
of  I  per  cent  of  graphite  was  tried  with  two 
grades -of  oil  under  different  loads  and  reduced 
the  coefficient  of  friction  with  the  better  oil 
about  30  per  cent  and  with  the  poorer  oil  about 
23  per  cent.  One-sixth  of  1  per  cent,  of  graphite 
had  a  slight  effect  in  reducing  the  friction  of  a 
standard  engine  oil,  and  this  is  apparently  about 
the  minimum  quantity  that  can  be  used  with  any 
advantage.  It  also  seems  from  his  tests  that  the 
use  of  this  grade  of  graphite  with  water  has  a 
tendency  to  prevent  rust 


The  expense,  delays  and  inefficient  service 
attending  the  use  of  rubber  suction  hose  in  the 
suction  pipes  of  sea  going  suction  dredges  for 
the  purpose  of  providing  a  flexible  connection 
between  the  rigid  portion  of  the  suction  pipes, 
which  trail  along  the  bottom  being  dredged, 
and  the  hull  of  the  dredge,  have  been  very 
detrimental  to  the  successful  operation  of  these 
vessels. 

The  rubber  hose  for  an  i8-in.  suction  pipe 
costs  about  $500,  not  including  the  cost  of  the 
flanged  nipples  and  other  fittings  attached  to  the 
hose.  While  occasionally  these  sections  of  hose 
render  service  for  several  months  they  fre- 
quently fail  within  a  few  weeks.  The  inner 
tube  or  lining  ofttn  becomes  detached   from  the 


in  turn  is  connected  to  another  elbow  of  90 
deg.  by  a  swiveling  joint  of  special  construc- 
tion which  is  self-explanatory  on  the  drawing. 
To  the  latter  elbow  is  attached  a  telescopic  sec- 
tion of  pipe  which  may  be  arranged  either  as 
shown  in  Design  No.  i,  or  in  Design  No.  2, 
on  the  drawing.  The  movement  of  this  section 
of  pipe  within  itself  is  under  the  control  of 
springs  as  shown  and  responds  to  torsional  as 
well  as  longitudinal  stresses.  The  normal  posi- 
tion of  the  pipe  when  at  rest  is  as  shown  on 
the  drawing.  Under  tension  it  has  a  ftiaxi- 
mum  extension  of  14  in.,  and  under  compres- 
sion, as  when  the  vessel  retrogrades  while  the 
drag  is  on  the  bottom,  as  some  times  occurs, 
this  section  of  pipe  can  collapse  8  in.  from  the 
position  shown  on  the  drawing,  or  a  total  of 
22  in.  from  extreme  extension.  It  will  be  seen 
that  this  device  permits  the  drag  to  accommo- 
date  itself  to   irregularities   of  the  bottom   and 
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RubbarBoff^rs  Desisn  Nqi 

Flexible  Connections  on  Suction   Pipes  of  U.  S.  Dredge  "St.  Johns." 


walls  of  the  hose  within  a  short  time  and  the 
contraction  of  the  hose,  under  the  usual  va- 
cuum of  25  in.,  constricts  the  passage,  and  the 
usual  irregularities  increase  the  friction  so  much 
that  the  maximum  efficiency  of  the  pumps  can 
rarely  be  attained.  When  the  hose  begins  to 
leak  it  generally  has  to  be  replaced  at  once 
with  another  one.  It  often  happens  that  sev- 
eral sections  of  hose  fail  within  a  short  period 
of  time,  and  unless  an  unusually  large  supply 
is  on  hand  to  replace  them  the  work  of  the 
dredge  may  be  delayed  several  weeks  awaiting 
a  new  supply.  The  material  of  which  the  hose 
is  constructed  deteriorates  rapidly,  especially  in 
warm  climates,  hence  the  inadvisability  of  keep- 
ing a  large  supply  on  hand. 

The  device  shown  in  the  accompanying  draw- 
ing was  designed  to  replace  the  rubber  hose  and 
obviate   its   disadvantages. 

The  usual  swiveling  sleeve  in  the  line  of  the 
suction  pipe  leading  from  the  pump,  passing 
through  the  side  of  the  vessel  and  made  air 
tight  by  a  stuffing  box,  is  made  use  of  in  the 
customary  manner.  To  the  outer  end  of  this 
sleeve  is   attached   an   elbow  of  90  deg.,   which 


to  change  its  relative  position  with  respect  to 
the  vessel  as  the  demands  of  practical  work 
require,  without  bringing  undue  stresses  upon 
the  several  portions  of  the  pipe  or  upon  the 
vessel.  In  practice  it  has  been  found  that  it 
meets  the  conditions  imposed  much  better  than 
the  rubber  hose. 

The  dredge  "St.  Johns,"  which  has  two  18- 
in.  dredging  pumps,  had  one  of  these  connec- 
tions of  Design  No.  i,  on  her  port  suction  pipe 
when  she  began  work  on  the  shoals  at  the  en- 
trance to  the  St.  Johns  River,  Florida,  Oct  20, 
igo6.  Another  connection  of  Design  No.  2,  was 
put  in  service  on  the  starboard  side  on  April 
12  of  this  year.  No  repairs  whatever  have  been 
required  to  either  connection  and  no  delays 
have  in  any  wise  been  occasioned  by  them.  The 
swivel  joints  of  both  connections  have  required 
no  attention  since  they  were  installed,  and  re- 
main air-tight  The  stuffing  box  of  the  tele- 
scopic portion  of  the  first  connection  has  been 
repacked  once,  the  other  not  at  all.  During  the 
time  between  the  installation  of  the  first  con- 
nection and  that  of  the  second,  four  sections 
of    rubber    hose    were    worn    out    on    the    star- 
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board  side.  During  the  period  from  Oct.  20, 
1906,  to  July  I,  1907,  this  dredge  removed 
nearly  500,000  cu.  yds.  of  ocean  drift  sand  and 
carried  it  to  sea  an  average  distance  of  3.6 
miles.  From  May  16  to  June  15  of  this  year, 
during  which  time  the  weather  did  not  ma- 
terially interfere  with  the  work,  the  dredge  re- 
moved 96,028  cu.  yds.  Work  was  done  with 
one  crew  and  was  carried  on  during  the  daytime 
only. 

A  ball-and-socket  joint  is  now  being  used  on 
some  sea-going  suction  dredges  in  place  of  the 
rubber  hose.  As  compared  with  the  connection 
here  described,  the  ball-and-socket  joint  ap- 
pears to  have  the  following  disadvantages : 
The  joint  being  rigid  longitudinally,  severe 
stresses  are  brought  to  bear  upon  the  pipe  and 
its  •connections  when  the  drag  encounters  un- 
usual obstructions  in  the  bottom,  or  when  the 
vessel  settles  backward  in  a  sea-way  while  the 
drag  is  down.  In  order  to  provide  the  latitude 
of  motion  required  in  practice,  as  when  trans- 
verse winds  or  currents  prevail  or  when  the 
vessel  suddenly  changes  its  direction  for  any 
reason,  the  ball-and-socket  joint  must  be  of 
large  cross-sectional  area  or  the  passage  will 
be  constricted  when  the  pipe  is  near  its  limit 
of  transverse  motion.  This  produces  a  consid- 
erable irregularity  in  the  passage,  causing*  an 
interference  with  the  free  flow  of  water  through 
the  connection  If,  through  inattention,  the  pipe 
is  permitted  to  swing,  with  respect  to  the  ves- 
sel, beyond  the  limit  afforded  by  the  ball-and- 
socket  joint,  the  joint  or  the  pipe  or  both  are 
apt  to  be  broken.  Such  contingencies  have  oc- 
curred and  the  accidents  mentioned  have  re- 
sulted in  practice.  The  lower  position  of  the 
suction  pipe,  where  it  connects  with  the  swivel- 
ing  elbows,  in  the  device  here  described,  per- 
mits the  pipe  to  swing  somewhat  farther  under 
the  turn  of  the  Tjilge  of  the  vessel  without  dam- 
age than  with  the  more  direct  alignment  given 
by  the  ball-and-socket  joint. 


Large  Impulse  Wheels  for  a  Brazilian  Hydro- 
Electric  Station. 


The  Rio  das  Lazes  hydro-electric  station  of 
the  Rio  de  Janeiro  Tramway  Light  &  Power 
Co.,  which  is  to  have  an  initial  installation  of 
54,000  h.-p.,  consisting  of  six  9,ooo-h.-p.  units, 
was  referred  to  briefly  in  The  Engineering  Rec- 
ord of  Aug.  17,  1907.  Since  then,  Mr.  R.  Weber, 
formerly  chief  engineer  of  the  Escher,  Wyss  & 


Governor  for   Impulse  Wheel. 


ft.  These  pipes  are  all  of  welded-steel  plates; 
the  thickness  of  the  plates  for  the  36-in.  pipe 
varies  from  0.4  to  0.7  in.  and  that  of  the  12-in. 
pipe  from  0.25  to  0.3  in.,  depending  on  the  head. 
The  receiver  is  connected  with  a  small  service 
reservoir  at  the  same  elevation  as  the  main 
storage  reservoir,  this  small  reservoir  acting  as 
an  equalizer  to  maintain  and  regulate  the  flow 
in  the  supply  lines. 

At  the  power  house  each  36-in.  pipe  line  con- 
nects with  the  penstock  of  a  p.ooo-h.-p.  vertical- 
shaft  impulse  wheel.  The  12-in.  pipe  connects 
to  the  penstocks  of  two  soo-h.-p.  horizontal-shaft 
impulse  wheels.  The  main  wheels  are  each  di- 
rect-connected to  a  revolving  three-phase  50- 
cycle  6,000  h.-p.  Westinghouse  generator,  the 
units  being  designed  to  operate  at  300  r.  p.  m. 
The  5oo-h.-p.  wheels  are  each  direct-connected 
to  direct-current  generators,  which  supply  exci- 
tation current  to  the  main  units  and  operate  at 
500  r.  p.  m. 

Each  main  wheel  has  four  variable-orifice 
needle  nozzles  through  which  water  is  supplied 
to  the  runner  of  the  wheel.  The  operation  of 
these  nozzles  is  controlled  by  a  special  type  of 
oil-pressure  governor  of  the  fly-ball  type,  which 
was  designed  by  Mr.  Weber.  This  governor  is 
geared  to  the  shaft  of  the  unit,  and  actuates  a 
valve  in  a  pipe  supplying  oil  to  a  cylinder  that 
directly  controls  the  position  of  the  needle  nozzles. 
Each  wheel  is  also  provided  with  a  relief  valve 
which  is  connected  to  the  governor  in  such  man- 
ner that  it  is  only  opened  when  all,  or  a  relatively 
large  percentage  of  the  load  on  the  generator 
suddenly  drops  off.  Dependence  for  speed  and 
pressure  regulation  is  placed  entirely  in  the  gov- 
ernor and  the  relief  valve,  respectively,  as  the 
nozzles  are  not  deflected.  The  whole  arrange- 
ment is  therefore  water  saving,  since  the  relief 
valve  is  wasting  water  for  a  few  seconds  only 
when  the  load  is  decreasing  rapidly. 

The  field  of  each  6,ooo-h.-p.  generator  being 
mounted  on  the  same  shaft  as  the  runner  of  the 


Tv\^o  Views  of  Impulse  Wheel  of  Nine  Thousand  Horse-Powe 


The  device  is  original  with  Mr.  J.  A.  Sackett, 
chief  assistant  engineer  to  Major  Shunk,  U.  S. 
Engineer  Officer  in  charge  of  the  Florida  dis- 
trict, and  he  designed  all  the  details  of  the 
completed   apparatus. 


A  Large  Icebreaker  has  been  recently  launched 
at  the  yards  of  Sir  W.  G.  Armstrong,  Whitworth 
&  Co.,  Ltd.,  England.  This  vessel,  which  was 
built  for  the  Government  of  Finland,  is  220  ft. 
long,  47  ft.  wide  and  28  ft.  2  in.  deep.  She 
has  a  propeller  at  the  bow  as  well  as  at  the  stern. 
The  forward  propeller  gives  increased  maneuver- 
ing power  and  assists  in  the  breaking  of  ice  by 
disturbing  the  water  under  it. 


Co.,  of  Zurich,  Switzerland,  under  whose  direc- 
tion the  water  wheels  were  designed  and  built, 
has  furnished  the  accompanying  views  of  one 
of  the  9,ooo-h.-p.  wheels  set  up  in  the  shop,  and 
of  the  automatic  governor  furnished  for  each 
wheel. 

A  concrete  dam,  115  ft.  high  and  92  ft.  thick 
at  the  base,  was  built  at  a  series  of  falls  on  the 
Rio  das  Lazes,  56  miles  from  Rio  de  Janeiro, 
to  develop  a  storage  reservoir  for  the  station. 
Two  8-ft.  riveted  steel  supply  lines,  about  6,000 
ft.  long,  lead  from  this  dam  to  a  cross  receiver 
near  the  power  house;  a  12-in.  and  six  36-in. 
pipes  extend  from  this  receiver  to  the  station, 
at  which  the  total  head  varies  from  950  to  1,000 


r  Capacity. 

wheel,  each  unit  has  but  two  steady  bearings, 
the  field  being  on  an  overhang  of  the  shaft  at 
the  top  and  the  runner  on  an  overhang  at  the 
bottom.  A  maximum  thrust  of  about  100,000 
lb.  is  developed  in  each  unit,  and  is  carried  by 
a  thrust  bearing  of  the  oil-pressure  type.  This 
bearing  is  located  between  the  two  steady  bear- 
irrgs,  oil  being  supplied  to  it  at  a  pressure  of 
about  150  lb.  The  oil  required  for  this  bearing, 
and  that  necessary  to  operate  the  governing 
mechanism  is  supplied  by  a  pump  to  each  unit. 
These  pumps  are  each  driven  by  a  small  impulse 
water  wheel. 

The   wheels   of  the   main   units   have   a   guar- 
anteed efficiency  of  82  per  cent,  at  full  load.    The 
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governor  is  guaranteed  to  prevent  a  speed  varia- 
tion of  more  than  10  per  cent,  when  the  full 
load  is  suddenly  thrown  off,  the  difference  in 
speed  between  full  load  and  no  load  being  only 
2  per  cent  The  relief  valves  will  prevent  an 
increase  of  more  than  3  per  cent,  in  the  water 
pressure  in  the  penstocks. 

The  runners  of  the  impulse  wheels  of  the  ex- 
citer units  are  mounted  on  an  overhang  of  the 
shaft  of  the  direct-current  generators.  Each 
of  these  wheels  has  a  single  needle  nozzle,  con- 
trolled by  an  oil-pressure  governor  similar  to 
those  for  the  main  units. 


A  Machine  for  Tunneling  in  Shale. 


Numerous  attempts  have  been  made  from  time 
to  time  to  build  a  machine  which  could  be  used 
to  bore  timnels  through  rock  without  requiring 
explosives.  While  a  small  machine  for  this  pur- 
pose has  been  reported  to  be  operating  success-, 
fully  in  G)lorado,  so  far  as  this  journal  has  been 
informed  no  such  machines  of  any  size  have  ever 
delivered  satisfactory  results  in  actual  service. 
The  latest  attempt  to  perfect  a  machine  to  bore 
a  fair-size  tunnel  has  recently  been  abandoned, 
although  the  mechanical  defects  to  be  overcome 
were  apparently  not  insurmountable.  The  Engi- 
neering Record  has  been  supplied  with  consid- 
erable data  concerning  this  machine,  which  are 
presented  herewith,  although  no  information  re- 
garding the  place  where  the  machine  was  tried 
can  be  made  public. 

This  particular  machine  was  designed  to  oper- 
ate on  the  principle  of  a  stone  planer.  The  tun- 
nel in  which  it  was  set  up  for  a  trial  is  beinp 
driven  through  shale  rock.  It  has  a  finislied 
diameter  of  8  ft.  and  is  lined  with  12  in.  of 
concrete.  The  machine  consisted  essentially  of 
a  lo-ft.  cylinder,  48  ft.  long  and  built  of  steel 
plates,  carrying  a  revolving  disk  at  the  ffont  end 
to  which  were  attached  the  planer  knives,  or 
tools,  the  driving  machinery  being  distributed 
through  the  cylinder.  The  disk  at  the  front  end 
of  the  machine  was  mounted  on  a  hollow  steel 
shaft,  4  ft.  in  diameter  and  about  two-thirds  the 
length  of  the  cylinder,  contained  in  the  latter. 
This  shaft  was  concentric  with  the  cylinder  and 
turned  in  two  heavy  bearings,  one  toward  each 
end  of  the  cylinder,  which  were  carried  by  heavy 
frames  attached  to  the  steel  shell. 

Four  65-h.-p.  electric  motors  in  the  cylinder, 
operating  at  500  r.p.m.,  drove  the  shaft  at  a 
single  revolution  per  minute  through  a  set  of 
gears.  The  front  end  of  the  revolving  disk  on 
the  forward  end  of  the  shaft  had  six  very  heavy 
cast-steel  arms  radiating  in  the  form  of  a  flat 
truncated  cone  from  a  hub  at  the  center.  The 
planer  tools  were  attached  to  these  radiating 
arms.  These  tools  were  made  of  a  special  grade 
of  tool  steel  and  each  had  a  cutting  edge  about 
2  in.  wide.  They  were  pitched  about  2  in.  apart 
so  the  2-in.  annular  cuts  made  by  them  were 
separated  by  2-in.  rings  of  stone  that  were  not 
planed  ofT,  but  broke  away  as  the  cuts  were  made 
on  both  sides  of  them.  The  tools  were  so  placed 
at  different  angles  with  the  arms  which  carried 
them  as  to  facilitate  the  cutting  with  the  small- 
est amount  of  power.  The  face  of  the  bore  was 
taken  out  in  the  form  of  a  truncated  cone  of  the 
came  pitch  as  the  arms  carrying  the  tools,  and 
with  a  uniform  diameter  of  10  ft  4  in. 

Tlie  rock  as  loosened  by  the  tools  varied  from 
a  small  amount  of  fine  dust  to  pieces  6  to  8  in. 
in  their  maximum  dimensions,  the  majority  of  the 
muck  being  about  an  average  between  these  two 
extremes.  The  loosened  material  was  picked 
up  by  buckets  attached  to  the  rim  of  the  disk, 
and  delivered  to  a  traveling  conveyor-belt  that  ex- 
tended through  the  hollow  shaft  carrying  the  disk, 
to  the  rear  end  of  the  machine.     These  buckets 


radiated  from  the  center  and  extended  through 
the  rim  of  the  disk.  Some  of  the  rock  loosened 
by  the  cutting  tools  fell  directly  into  them,  and 
the  remainder  was  picked  up  from  the  bottom  of 
the  cut  by  them.  The  buckets  were  shaped  to 
dump  from  their  inner  ends  when  they  were  in 
the  highest  position,  the  material  falling  through 
a  hopper  directly  on  the  conveyor  belt.  As  con- 
siderable dust  was  formed  at  the  face  when  the 
machine  was  in  operation,  a  fine  spray  of  water 
was  directed  continuously  against  the  face. 

The  conveyor  belt  was  geared  to  the  same 
shaft  to  which  the  shaft  carrying  the  disk  was 
geared,  so  it  started  and  stopped  with  that  shaft. 
The  belt  delivered  to  the  boot  of  a  bucket  ele- 
vator at  the  rear  end  of  the  machine.  This 
elevator  raised  the  material  and  dumped  it  into 
a  long  narrow  storage  hopper  suspended  from 
the  top  of  the  cylinder.  Enough  clearance  was 
made  between  the  bottom  of  this  hoppor  and  a 
working  platform  in  the  cylinder  so  small  cars* 
could  be  run  under  the  hopper  and  filled,  four 
independently-operated  gates  permitting  four  cars 
to  be  filled  simultaneously.  Arrangements  were 
made  to  carry  cars  to  the  surface  by  a  freight  ele- 
vator in  the  shaft  from  which  the  tunnel  was 
driven. 

The  machine  was  arranged  to  make  an  ad- 
vance of  2  ft.  before  it  had  to  be  moved  for- 
ward. The  shaft  carrying  the  disk  on  which  the 
planer  tools  were  mounted  was  automatically 
pushed  ahead  by  four  positive-feed  screws  which 
bore  through  rollers  against  the  rear  face  of  the 
disk.  These  screws  were  geared  to  the  ^-ft. 
shaft,  so  their  rate  of  feed  was  controlled  by  the 
speed  of  the  latter.  Split  nuts  engaged  the 
screws  directly  and  could  be  released  at  will 
when  the  4-ft.  shaft  was  to  be  withdrawn  into 
the  cylinder.  In  order  to  provide  for  the  travel 
of  the  shaft  the  various  gears  on  the  latter  were 
made  a  little  more  than  2  ft.  wide. 

The  machine  rested  on  two  pairs  of  high-power 
pneumatic  jacks  while  in  operation,  one  pair  near 
the  front  and  the  other  near  the  rear,  both  pairs 
being  on  the  center  line  of  the  bottom  of  the  tun- 
nel. Eight  pneumatic  jacks,  in  two  sets  of  four 
each  were  placed  radially,  to  keep  the  machine 
in  alignment  while  it  is  in  motion.  One  set  of 
jacks  was  placed  toward  the  front  end  and  the 
other  toward  the  rear  end  of  the  machine,  the 
four  jacks  of  each  set  being  placed  one  at  each 
of  the  four  45  deg.  points.  The  shafts  of  these 
jacks  were  all  controlled  independently  so  the 
course  of  the  machine  could  be  altered  readily  by 
manipulating  them. 

Two  tandem-compound  high-power  pneumatic 
jacks  were  used  to  push  the  machine  ahead.  One 
of  these  jacks  was  placed  along  each  side  of  the 
cylinder  on  the  horizontal  diameter  of  the  cross- 
section  of  the  latter,  and  toward  the  front  end 
of  the  machine.  The  shafts  of  both  jacks  ex- 
tended to  the  rear  of  the  machine  where  they 
bore  against  a  heavy  built-up  steel  ring  that  is 
carried  loosely  at  the  end  of  the  cylinder.  This 
ring  could  be  brought  to  bear  against  the  sides  of 
the  machine  with  sufficient  force  to  furnish  a 
blocking  base  for  the  heavy  moving  jacks. 

The  motors  driving  the  machine  were  operated 
from  a  switchboard  at  one  side  of  the  rear  of 
the  conveyor  belt  near  the  rear  end  of  the  ma- 
chine. The  various  pneumatic  jacks  were  oper- 
ated by  valves  grouped  together  on  the  opposite 
side  of  the  end  of  the  conveyor  belt.  The  opera- 
tion of  the  machine  could  thus  be  controlled  en- 
tirely by  two  men. 

After  the  machine  had  been  set  up  in  the  shop 
for  trial  runs,  it  was  partially  dismantled  and 
shipped  to  the  site,  where  it  was  re-erected  in  a 
chamber  that  had  been  built  along  the  line  of 
the  tunnel  adjacent  to  the  bottom  of  the  shaft. 
This  erection  was  handled  with  less  difficulty 
than  might  be  imagined,  although  it  had.  to  be 
carried  on  in  very  congested  quarters.     The  in- 


terior of  the  cylinder  of  the  machine  was  almost 
completely  filled  with  gears,  jacks,  shafts  and  so 
forth,  a  narrow  man-way  along  each  side  of  the 
revolving  4-ft.  shaft  being  the  only  space  not 
occupied. 

The  machine  was  arranged  to  cut  at  the  rate 
of  I  in.  a  minute,  but  the  rate  of  cutting  could  be 
changed  quickly  if  materials  of  varying  density 
were  encountered.  With  ordinary  tunneling 
methods  the  shale  is  of  such  nature  that  it  would 
all  have  to  be  loosened  by  blasting  before  it  could 
be  removed,  which  would  result  in  a  large 
amount  of  breakage  outside  the  lines  of  the  tun- 
nel as  prescribed  by  the  plans.  This  space  would 
have  to  be  filled  with  concrete,  without  pay,  and 
it  was  considered  that  the  saving  of  this  extra 
concrete  that  could  be  made  in  the  tunnel  through 
the  use  of  the  machine  would  more  than  defray 
the  cost  of  the  latter. 

A  complete  and  exhaustive  trial  of  the  ma- 
chine in  the  tunnel  demonstrated  that  progress 
satisfactory  to  the  engineers  in  charge  of  the 
work  could  not  be  made  with  it,  so  it  was  aban- 
doned and  removed,  in  order  that  the  tunnel 
could  be  driven  by  ordinary  methods.  This 
journal  has  not  been  authoritatively  informed  to 
what  cause  the  failure  of  the  machine  is  to  be 
attributed,  but  local  reports  indicate  an  inability 
to 'mesh  simultaneously  the  sleeve  nuts  on  the 
four  positive-feed  screws  which  bore  through 
rollers  against  the  face  of  the  disk  carrying  the 
cutting  tools,  with  the  result  that  this  disk  could 
not  be  maintained  normal  to  the  axis  of  the  tun- 
nel. 


The  Para  Harbor  Improvements. 


The  Para  harbor  improvements,  which  have 
been  undertaken  under  a  concession  from  the 
Brazilian  government  furnish  an  instructive  ex- 
ample of  the  valuable  assistance  private  capital 
can  render  in  the  most  important  public  works 
of  a  national  nature,  provided  those  furnishing 
it  are  assured  of  reasonable  treatment.  One  of 
the  notable  commercial  movements  taking  place 
today  is  the  development  of  the  great  rubber  dis- 
trict in  the  upper  part  of  the  Amazon  valley  and 
the  improvement  of  transportation  facilities  so 
that  the  products  of  the  east  slopes  of  the  Andes 
may  be  sent  eastward  instead  of  westward  over 
the  mountains  and  by  a  circuitous  route  to 
Europe.  This  development  of  the  Amazon  valley 
is  a  natural  result  of  the  growing  importance  of 
the  Brazilian  rubber  trade,  which  has  surpassed 
that  in  coffee  of  late,  and  has  led  to  a  better 
appreciation  of  the  other  resources  of  the  valley. 
This  has  an  area  more  than  twice  that  of  the 
Mississippi  and  discharges  about  three  times  as 
much  water  into  the  sea  65  miles  to  the  east  of 
Para,  the  port  of  this  great  district.  The  present 
port  facilities  of  this  dity  are  admittedly  inade- 
quate for  the  existing  business  and  would  be  a 
serious  check  on  that  of  the  future,  so  the  gov- 
ernment has  granted  a  concession  to  parties  with 
whom  Dr.  E.  L.  Corthell  of  New  York  is  in- 
terested to  build  a  modern  port  and  collect  port 
dues.  In  case  the  latter  do  not  yield  6  per  cent, 
on  the  investment,  the  government  practically 
obligates  itself  to  make  up  the  deficiency.  There 
will  be  a  dredged  entrance  channel  1,000  ft.  wide 
and  deep  enough  for  10,000-ton  vessels  extending 
from  deep  water  to  the  main  quay,  a  distance  of 
about  1.8  miles.  The  quay  will  have  a  rubble 
foundation  and  concrete  superstructure,  and  will 
be  equipped  with  fixed  and  movable  electric 
cranes,  warehouses,  coal-handling  plant,  railway 
tracks  and  all  other  facilities  needed  to  handle 
the  business  in  the  most  economical  and  speedy 
manner.  The  construction  will  be  carried  out  by 
S.  Pearson  &  Son  of  London  and  Messrs.  Schnei- 
der of  Paris,  and  it  is  expected  that  the  first 
section  will  be  completed  and  put  into  servici* 
about  1912. 


October  19,  1907. 

Book  Notes. 

The  excellent  collection  of  "Mechanics  Prob- 
lems for  Engineering  Students,"  prepared  by  Prof. 
Frank  B.  Sanborn,  has  been  revised  and  enlarged. 
The  book  contains  a  great  variety  of  problems 
drawn  from  regular  engineering  work  to  illustrate 
the  principles  of  work,  force  and  motion  in  a 
more  interesting  way  than  by  the  usual  abstract 
exercises.  It  is  a  book  equally  useful  to  the 
teacher  and  to  the  ambitious  student.  (New 
York,  John  Wiley  &  Sons,  $1.50). 


The  sixteenth  annual  edition  of  "Hendricks' 
Commercial  Register"  contains  the  names  and  ad- 
dresses of  over  350,000  parties  covering  the  build- 
ing, engineering,  mechanical,  railway,  electrical, 
mining  and  metallurgical  industries,  classified 
under  more  than  31,000  headings.  The  publishers 
make  no  charge  for  fully  classifying  any  firm's 
business,  and  the  work  is  done  solely  with  a  view 
to  answering  completely  all  reasonable  questions 
with  ^  which  a  reader  turns  to  such  a  volume. 
Special  attention  has  been  paid  to  classifying  the 
names  so  that  the  lists  are  equally  useful  to  the 
purchasing  agent  or  the  catalogue  distributor. 
For  example,  all  parties  having  a  machine  shop 

•  or  foundry  are  classified  under  the  head  of  "Ma- 
chinists and  Founders"  for  the  use  of  those  de- 
siring a  mailing  list  of  these  trades,  and  ,  each 
party  is  classified  under  heads  covering  every 
variety  of  its  products,  so  that  the  names  are 
available  for  the  use  of  a  purchasing  agent.  The 
book  is  the  result  of  evolution  from  a  list  of  the 
building  trades  which   had   only    1,648   classifica- 

•  tions.  From  this  small  beginning  in  1891  it  has 
steadily  grown  in  scope,  size  and  accuracy,  until 
it  is  recognized  to-day  as  one  of  the  best  trade 
lists  published.  (N?w  York,  S.  E.  Hendricks  Co., 
$10.00) . 

A   new    edition,    the   fifth,    of    Mr.    Austin   T. 
Byrne's  "Treatise  on  Highway  Construction"  has 
been  brought  out,  with  about  120  pages  of  addi- 
tional information.     It  has   the  same  merits  and 
defects   as   previous   editions.     Some   of   the   in- 
formation   is    practically    obsolete,    such    as    that 
relating   to   cement  and  concrete,  and   there  are 
many  sentences  and  paragraphs    which   are  cer- 
tainly not  in  harmony  with  the  opinions  held  by 
some    experienced    paving    specialists.      On    the 
other  hand  some  of  the  chapters  are  particularly 
comprehensive   and   reliable.     This   inequality   in 
the    character    of    the    contents    can    hardly    be 
avoided,    however,   in   a  new   edition  of   a  book 
on  a  branch  of  engineering  changing  so  rapidly 
as   that  under   consideration.     The  great  strides 
made  during  the  last  five  years  in  the  chemical 
technology  in  asphaltic  cements,  the  progress  in 
the  construction  of  broken  stone  roads,  the  de- 
velopment  of  treated   wood  blocks  and  the   im- 
provements in  asphalt  blocks  only  recently  under- 
taken, have  rendered  paving  an  interesting  sub- 
ject of  study  to  those  fortunate  enough  to  become 
acquainted  with  what  is  taking  place.    As  a  result 
of  this  progress  there  is  particular  need  of  thor- 
oughly revising  books   relating  to  paving  work; 
Mr.  Byrne  would  have  done  well,  therefore,   to 
have   thrown   away   much   more   of  the  obsolete 
material  in  his  book  and  to  have  condensed  other 
parts.     The  book  would  have  lost  nothing  of  its 
encyclopaedic  character  and  gained  in  reliability; 
there  is  so  much  valuable  information  in  the  book, 
arranged  so  well  for  quick  reference,  that  the  next 
revision  ought  to  be  conducted  thoroughly,  so  that 
the  merits  of  the  large  amount  of  valuable  mat- 
ter are  not  overshadowed  by  the  out-of-date  or 
erroneous  portions.     (New  York,  John  Wiley  & 
Sons,  $5.00). 


THE    ENGINEERING    RECORD. 

to  provide  a  general  discussion  which  is  ac- 
curate and  at  the  same  time  not  so  technical  that 
none  but  a  graduate  of  an  engineering  college 
can  read  the  book  to  advantage.  The  volume, 
which  bears  the  title  "Power  Stations  and  Power 
fransmission,"  opens  with  a  discussion  of  the 
location  of  the  stations  and  the  selection  of  the 
system  of  generating  and  transmitting  the  power. 
The  general  design  of  steam  and  hydraulic  plants 
is  then  briefly  outlined,  after  which  the  electrical 
equipment  is  explained.  This  section  is  followed 
by  one  on  station  buildings,  records  and  office 
management.  The  whole  first  part  is  thus  a 
well-balanced  description  of  what  may  termed 
the  generating  end  of  the  power  plant.  The 
second  part  is  devoted  to  power  transmission, 
and  will  be  found  particularly  useful  by  those 
engineers  who  wish  to  obtain  a  general  knowl- 
edge of  the  methods  of  designing  this  portion  of 
a  general  power  development  undertaking.  The 
author  takes  up  in  turn  the  methods  of  calculat- 
ing the  size  of  conductors,  the  various  losses  in 
transmission  and  the  construction  of  the  various 
parts  of  the  line.  This  section  of  the  book  has 
been  well  prepared  and  may  be  profitably  read 
in  particular  by  those  who  have  to  take  up  for 
the  first  time  such  work.  (Chicago,  American 
School  of  Correspondence,  $1.00.) 


The  young  man  who  goes  from  a  preparatory 
to  an  engineering  school  frequently  finds  the 
transition  a  disastrous  one,  largely  because  he  ha.-, 
not  been  taught  to  rrake  independent  use  of  what 
he  has  learned.  Hence  there  is  a  growing  appre- 
ciation of  the  fact  that  the  transition  should  be 
accompanied  by  training  in  the  application  of 
the  knowledge  gained  in  the  preparatory  school, 
in  order  to  make  the  student  realize  that  he  has 
acquired  an  increased  mental  power,  to  review 
the  work  of  the  preparatory  school  in  an  inter- 
esting manner,  and  to  give  an  outlook  over  the 
work  of  the  engineering  college.  As  a  rule  the 
preparatory  work  is  least  satisfactorily  done  in 
mathematics,  and  in  order  to  remedy  this  defect. 
Prof.  t".  A.  Lambert,  of  Lehigh  University,  has 
written  a  little  book  on  "Computation  and  Men- 
suration," as  a  review  of  algebra,  geometry  and 
trigonometry  and  an  introduction  to  their  appli- 
cations. The  book  assumes  that  the  student  has 
free  access  to  his  text-books  on  the  branches 
mentioned  and  no  attempt  is  made  to  prove 
formulas  derived  in  such  text-books.  The  book 
is  an  excellent  introduction  to  a  college  mathe- 
matical course,  particularly  as  it  gives  informa- 
tion concerning  approximate  and  graphical  meth- 
ods of  computations  which  are  not  ordinarily 
taught  in  preparatory  schools.  (New  York,  The 
Macmillan  Co.,  80  cents.) 


Prof.  Geo.  C.  Shaad,  of  the  Massachuetts  In- 
stitute of  Technology,  has  written  a  good  general 
manual  of  the  engineering  features  of  power  sta- 
tions and  transmission.  His  purpose  has  not 
been  to   furnish   a  complete  treatise,   but  merely 


Although  the  development  of  grinding  and  lap- 
ping in  recent  years  has  been  one  of  the  most 
interesting  features  of  machine  shop  practice, 
very  little  has  as  yet  been  published  concerning 
this  and  there  is  no  general  handbook  on  such 
work.  Mr.  Joseph  V.  Woodworth  has  accord- 
ingly rendered  a  distinct  service  in  writing  his 
manual  bearing  the  title  of  "Grinding  and  Lap- 
ping." The  book  is  in  five  sections.  The  first 
takes  up  the  conditions,  rules,  methods,  pro- 
cesses and  attachments  for  accurate  grinding  and 
the  use  and  preparation  of  abrasives.  The  second 
section  is  on  laps  and  lapping;  it  discusses  the 
construction  and  use  of  tools  and  processes  for 
finishing  gauges,  tools,  dies  and  machine  parts  to 
accurate  dimensions.  The  third  section  is  on  the 
use  and  operation  of  grinding  fixtures  and  jigs, 
for  finishing  repetition  articles  of  metal,  small 
hardened  and  tempered  steel  parts  and  special 
work.  The  fourth  section  is  on  hardening  and 
tempering  interchangeable  tool-steel  parts  of  deli- 
cate structure,  which  require  to  be  ground  and 
lapped  afterwards.  The  fifth  section  is  a  table 
of  the  percentage  of  carbon  that  crucible  steel 
parts   of  tools    should   contain,   temper   colors    to 
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which  they  should  be  dravn  and  degrees  of  heat 
for  giving  them  proper  tempers.  In  many  re- 
spects the  book  is  one  of  the  most  interesting 
contributions  to  our  American  works  on  machine 
shop  practice,  and  the  fact  that  almost  all  of  it 
describes  methods  followed  by  the  author  or 
designed  by  him  adds  to  the  value  of  the  text. 
Throughout  the  book  there  are  references  to  ex- 
perience with  various  methods  of  grinding  and 
lapping  which  are  decidedly  instructive.  (New 
York,  Hill  Publishing  Co.,  $2.00.) 


Letters  to  the  Editor. 


Cost  of  Hauling  Fakm  Products  to  Market. 
Sir:  In  the  first  article  in  your  issue  of  Sept. 
28,  you  mention  me  by  name  as  having  criticised 
some  statistics  published  by  the  U.  S.  Department 
of  Agriculture  concerning  the  cost  of  hauling 
farm  products  to  market,  which  reminded  me  of 
another  investigation  I  partially  completed  some 
months  ago  and  laid  aside  for  lack  of  time;  but 
as  it  is  not  likely  to  be  completed  soon,  I  will 
present  a  summary  of  it  here,  as  it  bears  upon 
the  matter  to  which  you   referred. 

The  Road  Inquiry  Office  of  the  United  States 
Department  of  Agriculture,  under  date  of  April 
4,  1896,  published  in  Circular  19,  the  data  re- 
ceived from  1,061  counties.  The  conclusion  is 
''that  in  1895  it  cost  the  farmers  $662,000,000  (70 
per  cent,  of  $946,314,665.54)  to  haul  the  crops  oi 
that  year  from  the  farm  to  the  market. 

Under  date  of  Feb.  28,  1907,  the  same  Depart- 
ment in  Bulletin  No.  19  of  the  Bureau  of  Statis- 
tics, publishes  the  data  on  Cost  of  Hauling  Crops 
from  farms  to  Shipping  Points  received  from 
1,894  counties.  The  conclusion  of  the  later,  and 
more  elaborate,  investigation  is  that  in  1905  the 
cost  of  hauling  twelve  leading  farm  crops  was 
$84,684,000.  Of  course,  these  twelves  crops  are 
not  all  that  was  hauled  to  market ;  but  they  must 
constitute  the  major  part  of  the  farm  products. 
One  of  the  points  upon  which  I  have  been  wait- 
ing for' additional  information  is  the  magnitude 
of  the  other  crops,  but  so  far  I  have  been  unable 
to  get  any  light. 

On  the  face  of  the  returns,  the  cost  of  hauling 
crops  from  the  farm  to  the  shipping  point  in 
£895  was  almost  eight  times  as  much  as  in 
1905 ;  but  statistics  of  the  same  Department  show 
that  the  weight  of  the  seven  leading  crops  in 
1905  was  a  trifle  more  than  double  that  of  1895. 
Therefore  we  may  fairly  conclude  that  the  cost  01 
hauling  the  crops  to  market  as  given  by  the  first 
circular  is  practically  sixteen  times  as  great  as 
that  stated  in  the  later  Bulletin. 

There  are  four  serious  errors  in  the  last  in- 
vestigation, each  of  which  tends  to  make  the 
conclusion  too  large. 

I.  The  question  asked  for  the  "usual  medium 
load  for  each  of  the  principal  products."  The 
mean  between  the  heaviest  and  the  lightest  load 
may  differ  greatly  from  the  average  of  the  loads 
actually  hauled,  since  the  bulk  of  the  products  are 
hauled  when  the  roads  are  in  better  than  average 
condition.  According  to  the  U.  S.  Bulletin  the 
average  load  of  corn  in  Illinois  is  2.754  lb.,  while 
the  Illinois  Agricultural  Station  in  Bulletin  No. 
50  published  the  statistics  for  marketing  311,845 
bush,  of  corn,  which  shows  that  the  average  of 
loads  actually  hauled  was  62  bush.  If  this  was* 
all  shelled  corn,  the  average  load  was  3.468  lb.  ; 
and  if  it  was  all  unshelled  corn,  the  average 
load  was  4.400  lb.  As  doubtless  the  most  of  the 
corn  was  shelled,  the  average  load  was  probably 
only  a  little  greater  than  3,468  lb. ;  but  even  the 
3,468  lb.  is  21  per  cent,  greater  than  that  stated 
in  the  U.  S.  Bulletin. 

2.  The  cost  to  the  farmer  of  a  team  and  driver 
is  assumed  to  be  "the  price  for  which  teams  are 
hired  for  any  purpose."  Of  course  there  is  a 
great  difference  between  the  actual  cost  to  the 
farmer  of  a  man  and  t^am  hauling  crops  to  mar- 
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ket,  and .  the  price  paid  for  tlriver  and  team  to 
work,  say,  at  railroad  grading,  or  hauling  a 
highway  bridge  to  its  site.  Judged  by  the  esti- 
mates of  316  fanners  in  76  counties  in  Illinois, 
reported  in  the  Illinois  Bulletin  mentioned  above, 
the  price  assumed  in  the  U.  S.  Department  Bul- 
letin is  about  24  per  cent  too  large. 

3.  The  question  asked  for  "the  greatest  distance 
of  haul  by  any  considerable  number  of  farm- 
ers," and  the  assumption  was  made  that  the  an- 
swer to  this  question  represented  the  radius  of 
the  tributary  area.  This  procedure  overlooked 
the  fact  that  for  many  places  there  is  one  direc- 
tion from  which  produce  is  hauled  much  farther 
than  from  other  points  of  the  compass;  in  other 
words,  this  method  measures  to  the  end  of  the 
pan-handle  to  find  the  area  of  the  pan.  The 
U.  S.  Bulletin  states  that  the  average  length  of 
haul  for  corn  in  Illinois  is  5.7  miles,  while  by  the 
Illinois  Bulletin  referred  to  above  the  average 
length  of  haul  in  marketing  over  300,000  bush,  of 
com  as  reported  by  316  farmers  in  76  counties 
was  3Jt  miles.  Apparently  then  for  this  reason 
the  results  in  the  second  U.  S.  Bulletin  are  about 
44  per  cent,  too  large. 

4.  The  amount  of  wheat  hauled  by  wagons  from 
the  farm  to  the  mill  is  not  included  in  the  statis- 
tical returns,  but  this  item  is  estimated  and  then 
added.  This  csimated  correction  is  distinctly 
equivalent  to  saying  that  a  trifle  more  than 
one-third  of  all  the  wheat  not  used  for  seed 
is  hauled  in  wagons  to  the  local  mill.  The  amount 
thus  added  is  almost  one-sixth  of  the  total  weight 


bility.     The  hope  is  that  with  these  very  erron- 
eous statistics  out   of  the  way,  a   more  rational 
consideration    of   good-road   problems   may    pre- 
vail. Ir.\  O.  Baker. 
Champ.\icn,  III.,  Oct.  4.  1907. 


The  New  Waihee  Canal. 

Sir:  The  completion  of  the  new  Waihee  Canal 
on  Maui  adds  another  important  irrigation  work 
to  the  sugar  industry  of  the  Island  of  Maui 
and  the  Territory  of  Hawaii.  The  new  ditch 
provides  first,  for  the  irrigation  of  the  several 
thousand  acres  of  new  land  of  suitable  quality 
for  the  successful  cultivation  of  sugar  cane,  here- 
tofore arid  and  utihzed  only  as  pasture  land ; 
second,  for  a  permanent  supply  of  water  for  the 
cane  lands  already  under  cultivation ;  and  third, 
for  conveying  the  freshet  water  of  the  Waihee 
Valley  to  storage  reservoirs  where  it  is  con- 
served for  irrigation  purposes,  thus  augmenting 
the  normal  water  supply  derived  from  the  Wai- 
hee, Waiehu,  lao  and  Waikapu  streams. 

The  division  dam  and  head-works  of  the  canal 
are  located  just  below  the  famous  Allele  Falls 
in  the  Waihee  Valley,  at  an  elevation  of  649.5  ft- 
above  sea  level  and  2^-2  miles  up  the  valley.  The 
cement-lined  ditch  from  the  dam  and  head-gates 
is  located  along  the  south  bank  of  the  Waihee 
Stream  on  a  bench  wall  above  the  flood  line,  pass- 
ing almost  immediately  through  Tunnel  O,  320 
ft.  in  length.  The  conduit  extends  some  2,000 
ft.  to  the  portal  of  the  next  tunnel  and  thence 
continues,  still  tunneling  the  mountain  spurs  and 


-Ml  of  the  tunnels  are  cut  to  a  true  line  and 
uniform  grade  of  0.25  per  station  of  too  ft.  or 
13.20  ft.  per  mile,  except  the  first  tunnel,  which 
is  of  a  smaller  cross-section  and  has  a  grade  of  3 
ft.  per  100  ft.  and  is  cement  lined  and  arched 
with  concrete.  About  40  per  cent,  of  the  tunnels 
are  lined  with  concrete  and  cement  plaster  to 
prevent  loss  of  water  by  seepage  and  caving 
where  the  rock  is  soft  and  porous. 

The  cutting  of  tunnels  was  all  done  by  Jap- 
anese labor,  the  contract  prices  ranging  from  8$ 
cents  to  $5  per  foot,  according  to  the  material 
cut,  the  location  and  the  length  of  the  tunnel. 
Eighteen  months  were  required  in  cutting  the 
longest  tunnel,  2,446  ft.  in  length.  Very  hard 
rock  was  found.  Compressed  air  and  percussion 
drills  were  used  in  four  tunnels.  The  forma- 
tion in  the  long  tunnels  was  principally  of  lava 
rock  of  alternate  strata  of  aa  and  pahoehoe,  with 
a  slight  dip  to  the  sea. 

The  flumes,  39  in  number,  vary  in  size  ac- 
cording to  grades  and  capacity  required,  3x4, 
4  X  4,  4  X  6  and  4  x  7  ft  The  waterways  are 
constructed  of  redwood  lumber  with  trestle  and 
floor  system  of  northwest  lumber. 

The  open  ditch  varies  in  cross-section  and 
grade  to  comply  with  the  conditions  of  soil  and 
capacity,  being  designed  to  carry  the  maximum 
capacity  without  cement  lining.  Approximately 
20  per  cent,  of  the  open  ditch  has  been  cement 
lined  on  bottom  and  sides. 

The  steel  pipe  line  crossing  the  famous  lao 
Valley  is  1,253  ft.  in  length  and  3  ft.  inside  diame- 
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Waihee   Dam. 

of  all  other  crops,  and  hence  any  considerable 
error  in  this  item  will  materially  affect  the  final 
result  I  have  looked  for  statistics  by  which  to 
check  this  estimate,  but  have  found  nothing  of 
value.  However,  in  view  of  the  great  quantity  of 
wheat  that  is  exported  unground  and  also  of 
the  large  amounts  that  are  ground  at  Minne- 
apolis and  other  milling  centers,  it  can  not  be 
that  more  than  one-third  of  the  wheat  not  used 
for  seed  is  wagoned  to  the  local  mill. 

If  we  correct  the  results  of  the  second  U.  S. 
Bulletin  as  stated  in  paragraphs  i,  2  and  3  above, 
the  actual  cost  will  be  about  44  per  cent  of  that 
stated,  not  counting  the  error  referred  to  in 
paragraph  4.  The  cost  of  hauling  crops  from  the 
farm  to  the  market  stated  in  the  first  U.  S.  Bul- 
letin is  then  about  thirty-six  times  the  value 
given  in  the  last  bulletin,  provided  we  assume 
that  the  latter  value  includes  substantially  all  the 
farm  products.  If  we  should  allow  25  per  cent. 
for  the  omitted  crops,  and  should  neglect  the 
error  in  the  opposite  direction  referred  to  in 
paragraph  4,  the  results  in  the  first  U.  S.  Cir- 
cular would  still  be  twenty-seven  times  too  great. 

Of  course  the  above  method  of  "correcting" 
statistics  is  not  mathematically  exact,  but  it  is 
certainly  sufficient  to  show  the  absurdity  of  the 
first  circular  referred  to.  Unfortunately  that  in- 
vestigation has  been  largely  used  in  discussions 
of  wagon-road  economics,  and  the  only  object  of 
this  communication  is  to  show  its  utter  unrelia- 


Weir  on    Main   Canal. 

high  ridges  forming  the  foot  hills  of  the  high 
mountain  range  of  West  Maui,  spanning  the  deep 
gulches  by  flumes  and  skirting  along  and  through 
the  cane  fields  by  open  ditches  to  the  north  bank 
of  the  lao  Valley  near  the  town  of  Wailuku,  for 
a  distance  of  approximately  six  miles.  The  orig- 
inal contour  survey  showed  nine  miles,  making 
a  saving  of  three  miles  of  conduit  by  the  present 
line  as  constructed.  It  next  crosses  the  valley 
by  pipe  line  and  continues  by  easy  curves  and 
Fong  tangents  through  the  cane  fields  of  the 
Wailuku  Sugar  Co.  to  the  Waikapu  Valley  in 
open  ditch,  thence  by  tunnels  and  cutting  under 
the  Waikapu  Stream,  again  following  the  grade 
contour  through  the  new  lands  of  Waikapu  and 
Puuhele  Plains,  where  many  new  reservoirs  are 
located. 

The  conduit  consists  of  22  tunnels,  having  a 
total  length  of  16,539  ft- !  39  flumes  aggregating 
2,764  ft.;  35,549  ft.  of  open  ditch,  and  1,253  ft. 
of  pipe,  making  a  total  of  56,105  ft.  or  10.62 
miles. 

Of  the  22  tunnels,  the  longest  is  2,246  ft.,  lo- 
cated in  the  Waihee  Valley,  and  the  shortest  is 
in  the  Waiehu  Valley,  making  the  average  length 
of  all  the  tunnels  approximately  750  ft  The  di- 
mensions of  the  tunnels  are  as  follows :  Bottom 
width,  5.5  ft. ;  center  height,  6.5  ft. ;  side  height, 
4  ft,  with  width  of  6.5  ft.  at  the  spring  of  the 
arch,  making  a  cross  section  similar  in  outline 
to  a  horseshoe. 


Headgates. 

ter,  conveying  the  water  under  the  bed  of  the 
lao  Stream  and  delivering  it  into  a  cement  basin 
13  ft.  in  diameter,  thence  through  a  tunnel  439 
ft.  in  length  to  a  permanent  weir,  where  the  total 
flow  of  the  canal  can  be  accurately  measured  at 
all  times. 

The  capacity  of  the  conduit  is  45,000,000  gal. 
in  24  hours,  or  69.81  cu.  ft  per  second,  after 
making  liberal  allowance  for  seepage  and  evap- 
oration. 

Construction  on  the  canal  was  commenced  in 
March,  1905,  and  completed  in  June,  1907.  The 
construction  of  the  canal  was  the  result  of  an 
exchange  of  land  and  water  rights  on  the  part 
of  the  Wailuku  Sugar  Co.  and  the  Hawaiian 
Commercial  &  Sugar  Co.  in  settlement  of  their 
respective  rights  to  the  waters  of  the  lao  Val- 
ley, which  had  been  in  litigation  for  years  past. 
The  cost  of  the  canal  in  round  numbers  is 
$160,000. 

The  writer  has  been  chief  engineer  of  the 
works  from  start  to  finish,  locating  and  design- 
ing and  constructing  the  works  of  the  Wailuku 
Sugar  Co.,  of  Wailuku,  Maui,  Brewer  &  Co.,  of 
Honolulu,  Agents.  Mr.  George  B.  Sturgeon. 
now  of  Oakland,  Cal.,  was  assistant  engineer,  with 
location  and  the  principal  portion  of  the  con- 
struction work. 

Jas.  T.  Taylor, 
Member    American    Society     C.    E.,    Consulting 

Hydraulic  Engineer. 


October  26,  1907. 
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The  Status  of  Wireless  Telegraphy. 


The  other  day,  with  a  considerable  and  not 
unjustifiable  blare  of  trumpets,  it  was  announced 
that  the  Marconi  transatlantic  service  was  defi- 
nitely established  between  the  Port  Morien  and 
Clifden  stations,  the  former  near  Glace  Bay,  the 
latter  on  the  coast  of  Ireland.  From  this  time  on, 
it  is  stated,  the  wireless  system  will  be  in  regu- 
lar competition  with  cable  service.  At  this  point 
in  the  history  of  wireless  it  may  be  well  to  run 


over  some  past  happenings  to  gain  thereby  some 
idea  »s  to  the  real  status  of  the  art,  and  some 
notion  of  its  usefulness  in  the  immediate  future. 
Far  be  it  from  this  journal  in  any  way  to  dim 
the  lustre  of  William  Marconi's  achievements; 
he  deserves  well  of  the  world  as  the  practical 
pioneer  in  a  new  art.  Yet  it  cannot  be  denied 
that  wireless  telegraphy  as  a  whole  has  not  yet 
fulfilled  the  promise  of  its  beginnings  and  has  at 
times  been  a  grievous  disappointment.  The  En- 
gineering Record  hopes  that  this  latest  effort 
marks  the  beginning  of  a  period  of  uniform  suc- 
cess and  only  occasional  failure,  instead  of  rather 
uniform  failure  enlivened  by  brilliant  and  inex- 
plicable successes. 

Wireless  telegraphy  has  had  in  its  short  life  a 
singularly  checkered  career.  Nothing  more  un- 
canny and  weird  than  this  system  of  annihilating 
space  had  ever  dawned  upon  the  world  save  the 
lurid  and  cometary  blaze  of  promotion  which  has 
followed  in  its  trail.  It  is  now  more  than  five 
years  since  the  first  alleged  transatlantic  messages 
flashed  across  the  speculative  horizon.  Just  what 
really  happened  at  this  period  few  know  and  none 
are  likely  to  tell  for  years  to  come.  It  seems  to 
be  well  established  that  signals  from  shore  to 
shore  were  actually  transmitted  and  received, 
but  there  were  disquieting  rumors  of  the  use  of 
the  old  reliable  cable  for  the  messages  of  con- 
gratulation which  have  never  been  adequately 
disproved. 

Whether  connected  messages  via  wireless  were 
received  at  this  time  or  not,  it  is  certain  that- their 
transmission  was  little  better  than  fortuitous. 
It  is  simply  unthinkable  that  even  a  moderate 
regularity  of  success  would  not  have  promptly 
been  followed  by  some  serious  effort  at  doing 
business,  with  a  less  delay  than  five  years  at 
least.  Instead,  there  have  been  dismal  failures 
of  wireless  transmission,  at  very  moderate  dis- 
tances even  over  water,  failures  that  do  not  of 
course  score  heavily  against  the  future  of  the 
method,  but  merely  show  that  the  art  is  not  yet 
upon  a  sufficiently  sound  theoretical  basis  'to 
eliminate  the  frequent  interference  of  the  un- 
foreseen. Mingled  with  these  there  have  been 
brilliant  successes,  at  times  by  all  the  varieties  of 
the  wireless  systems  in  vogue.  The  cruise  of  the 
"Carlo  Alerto"  did  much  to  restore-  the  confi- 
dence that  had  been  shaken  by  the  first  trans- 
atlantic fiasco,  by  proving  that  readable  messages 
could  cover  distances  at  least  comparable  with  the 
width  of  the  Atlantic.  Later  installations  on 
naval  and  merchant  vessels  have  co-operated  with 
shore  station  in  some  very  long  transmissions 
rising  at  times  to  a  couple  of  thousand  miles  and 
more,  although  not  with  much  regularity.  It  has 
not  been  unusual  of  late  for  an  Atlantic  liner 
to  keep  Jn  touch  with  one  shore  or  the  other 
throughout  her  voyage.  Most  attempts  at  wire- 
less working  have  been  greatly  handicapped  by 
quite  insufficient  energy  supply,  and  there  is  every 
reason  to  suppose  that  increasing  the  available 
power  as  Marconi  has  done  in  his  recent  sta- 
tions will  enable  the  reliable  range  of  transmis- 
sion to  be  gi-eatly  increased.  Whether  he  has 
increased  this  range  to  the  width  of  the  At- 
lantic the  trials  now  in  progress  will  presently 
prove.  When  business  men  settle  down  to  using 
the  system  as  an  ordinary  means  of  communica- 
tion its  success  will  ■  firmly  established,  and  that 
may  be  within  a  veiy  short  time. 

It  is  hard  to  set  a  .lirhit  to  'the  applicability  of 
wireless  in  view  of  the  distances  that  have  already 
been  covered.  The  most  serious  practical  ques- 
tion at  present  is  that  of  interference.  Each 
wireless  system  has  made  its  claims  of  .syntonic 
operation,  but  The  Engineering  Record  does  no 
conscious  injustice  to  anyone  in  saying  that  such 
claims  have  not  yet  been  shown  to  rest  upon  any 
firm  foundation.  Interference  has  been  the  prac- 
tically invariable  rule  whenever  two  systems  have 


been  within  reasonable  striking  distance  of  e^ch 
other.  It  would  be  interesting,  for  example,  to 
know  the  truth  about  the  colossal  hoax  which 
was  apparently  perpetrated  on  Marconi  the  other 
day  in  the  alleged  message  intercepted  from 
Manila  announcing  the  safe  arrival  of  the  U.  S.  S. 
Philadelphia,  which  worthy  craft  has  been  se- 
curely moored  in  Puget  Sound  for  the  last  three 
years.  It  is  altogether  reminiscent  of  the  famous 
dispatch  from  Major  Reflipe  W.  Thenuz  per- 
petrated during  the  Spanish  war.  So  long  as 
the  longest  practicable  waves '  are  necessary  to 
carry  the  energy  sufficient  for  a  long  transmis- 
sion, and  everyone  undertaking  long  distance 
work  must  push  tovrard  this  limit  of  practica- 
bility, there  seems  to  be  no  reasonable  chance  of 
avoiding  interference.  Something  could  perhaps 
be  done  were  all  wireless  stations  worked  as  a 
harmonious  whole  with  spheres  of  influence  con- 
nected in  definite  ways,  but  at  present  this  unity 
is  very  far  from  being  secured.  This  much  is 
certain,  however,  that  at  the  present  time  wire- 
less telegraphy  can,  if  systematically  utilized, 
make  all  the  seas  familiar  ground.  It  would  be 
well  within  the  range  of  feasibility  to  net  the 
earth  with  international  stations  so  disposed  that 
no  ship  could  be  out  of  instant  touch  with  shore. 
For  instance,  the  Atlantic  could  be  easily  cov- 
ered from  Newfoundland,  Bermuda,  Barbadoes, 
the  Cape  Verde  Islands,  and  the  Azores  in  the 
northern  waters,  and  Ascension,  St.  Helena, 
Trinidad  and  Tristan  d'Acunha  in  the  southern, 
co-operating  with  shore  stations.  Such  a  con- 
quest of  the  waters  would  be  of  vastly  greater 
solid  benefit  than  any  of  the  sensational  feats 
which  are  so  tempting  to  the  imagination.  Mean- 
while success  to  Marconi  in  his  present  efforts 
and  may  he  fully  succeed ! 


Heating  and  Ventilation  Tests. 


It  is  doubtful  if  any  branch  of  mechanical 
engineering  practice  offers  a  more  fertile  field 
for  investigation  at  the  present  time  than  heat- 
ing and  ventilation.  The  design  of  an, impor- 
tant installation  of  this  character  involves  many 
assumptions  as  to  the  leakage  coefficients,  radia- 
tion losses,  and- aid  friction  expected;  and  while 
a  great  deal  of  excellent  work  is  being  done  in 
this  line,  as  the  results  in  many  installations 
show,  there  is  certainly  need  of  more  definite 
knowledge  of  the  conditions  which  insure  suc- 
cess or  failure  in  specific  plants.  Taken  in 
itself  the  heating  problem  is  much  less  difficult 
to  solve  in  most  cases  than  the  securing  of 
good  ventilation,  but  the  two  are  bound  so 
closely  together  that  they  ought  not  to  be  con- 
sidered separately  either  in  designing  or  testing 
the  performance  of  individual  plants.  Failure 
to  appreciate  the  particular  conditions  of  plants 
from  both  standpoints  has  injured  the  reputation 
of  heating  and  ventilating  practice  not  a  few 
times  in  the  judgment  of  the  general  public, 
which  estimates  the  performance  of  an  instal- 
lation by  its  personal  feelings  and  comfort  rather 
than  by  quantitative  tests. 

In  a  branch  of  engineering  where  so  many 
uncertainties  are  involved,  or  at  least  so  many 
assumptions,  the  accumulation  of  a  large  quan- 
tity of  test  data  is  essential,  b^ond  the  usual 
extent,  to  the  harmonizing  of  theory  and  prac- 
tice. Many  engineers  are  collecting  this  kind 
of  information  for  their  own  private  use,  and  of 
course  much  of  it  is  rightly  considered  as  per- 
sonal stock  in  trade.  At  the  same  time,  there 
is  great  need  of  bringing  the  technical  consid- 
erations of  the  work  down  to  a  more  generally 
available  form,  and  the  presentation  at  this  time 
of  two  or  three  exhaustive  paper  by  men  in 
practice  on  specific  problems  in  heating  and 
ventilation,   either  in  the   technical  press   or  be- 


fore  the  engineering  societies,  would  stimulate 
progress  and  be  widely  helpful  in  breaking  down 
the  eccentricities  of  a  highly  individualized  prac- 
tice. No  matter  how  fully  data  may  be  pub- 
lished, on  complex  work  of  this  kind,  the  value 
of  judgment  can  never  be  replaced  by  the  mere 
possession  of  formulas  and  constants.  The  right 
use  of  the  latter  with  knowledge  of  their  limi- 
tations must  invariably  be  largely  settled  by 
experience.  When  these  are  supplemented  by 
tests,  real  progress  lies  close  at  hand. 

The  range  of  tests  possible  in  a  heating  and 
ventilating  installation  is  very  broad,  and  in 
many  commercial  instances  only  the  fundamen- 
tal issues  can  be  determined.  The  quantity  of 
air  supplied  per  capita  per  hour,  the  quality  of 
the  supply  and  the  temperatures  obtained  in 
the  principal  rooms  are  essential  to  any  proper 
appreciation  of  the  working  of  an  installation. 
Combined  with  these  factors  in  the  comfort  of  the 
users  of  the  premises  is  the  question  of  oper- 
ating economy,  expressed  more  or  less  indi- 
rectly by  the  size  of  the  coal  bills.  It  is  quite 
as  important  to  keep  a  daily  log  of  the  heating 
plant  as  to  prepare  and  submit  regular  operating 
records  of  a  power  installation  to  its  owners, 
though  in  many  quarters  this  is  not  yet  fully 
realized. 

As  soon  as  one  begins  to  measure  the  quan- 
tities required  in  a  heating  and  ventilating  test 
he  must  realize  that  scientific  accuracy  is  a  very 
difficult  thing  to  secure.  Temperature  measure- 
ments can,  of  course,  be  carried  to  great  refine- 
ment, if  desired,  but  accurate  determinations  of 
air  velocity  and  volume  are  not  easy  to  make. 
An  error  of  even  2  or  3  per  cent,  in  the  velocity 
measurement  means  the  inclusion  or  exclusion 
of  a  large  volume  of  air  when  multiplied  by  a 
considerable  duct  area  in  a  building  seating  several 
thousand  people.  The  calibration  of  anemo- 
meters is  sometimes  attempted  by  timing  with 
a  stop  watch  the  speed  of  an  observer  tra- 
versing a  known  distance  with  an  instrument  in 
his  hand,  but  it  is  a  question  if  such  a  calibration 
can  be  relied  upon  to  any  considerable  extent. 
Certainly  for  an  accurate  test  upon  a  plant 
moving  scores  of  thousands  of  cubic  feet  of  air 
per  minute,  the  anemometers  used  should  be 
calibrated  by  physical  laboratory  methods.  In 
some  tests  air  velocities  measured  in  one  or  two 
representative  ducts  have  been  taken  as  bases 
of  operation  throughout  the  entire  installation, 
particularly  where  the  ducts  are  not  readily  ac- 
cessible. Such  assumptions  are  dangerous  to 
make  if  accurate  figures  are  desired,  and  in  any 
test  carried  out  thoroughly  as  far  as  it  goes, 
the  data  secured  will  show  the  velocity  of  air 
at  every  outlet  which  is  essential  to  the  proper 
operation  of  the  system  installed. 

Fan  speeds  measured  with  a  tachometer  and 
not  taken  from  the  manufacturer's  name  plates 
are  equally  essential.  One  of  the  most  impor- 
tant interpretations  to  be  made  from  a  heating 
and  ventilating  test  when  forced  or  induced  draft 
is  employed  is  the  relation  of  fan  speed  to  the 
volume  of  air  delivered.  Even  if  the  exhaust 
from  the  fan  engines  be  delivered  to  the  indirect 
heating  coils,  the  supply  of  the  necessary  quan- 
tity of  air  per  capita  per  hour  calls  for  the  ad- 
justment of  fan  speeds  in  relation  to  the  exter- 
nal temperature  and  weather  conditions;  and  in 
the  case  of  variable  speed  motor-driven  fans, 
the  saving  in  power  gained  by  not  operating  at 
abnormal  speeds  in  relation  to  the  requirements 
is  well  worth  securing. 

.Air  discharges  in  outlet  ducts  furnish  helpful  data 
in  almost  every  case  where  the  test  is  carefully 
made.  The  effect  of  damper  adjustments,  both 
automatic  and  manually  operated,  is  interesting 
to  study  in  a  concrete  installation,  especially  in 
plants  where  mixing  dampers  are  in  service.    In 
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this  connection,  the  sensitiveness  and  speed  of 
automatic  themostat  control  deserve  more  at- 
tention than  they  ordinarily  receive.  In  tests 
of  refrigerating  systems  the  response  of  the 
regulating  valves  to  slight  changes  in  tempera- 
ture is  almost  always  carefully  watched,  and 
no  less  of  a  working  examination  should  accom- 
pany a  heating  test,  whether  the  test  be  on  a 
newly  completed  or  a  long  established  instal- 
lation. Complete  temperature  readings  in  all 
the  vital  portions  of  a  heating  and  ventilating 
system  are  imperative  if  correct  deductions  are 
to  be  made.  The  mean  of  several  readings  per 
duct  or  per  room  is  none  too  good  an  index 
of  the  varying  conditions  to  be  expected  in  prac- 
tice. 

For  the  majority  of  cases  the  purity  of  the 
air  can  be  sufficiently  well  determined  by  the 
phenoephthalein  lime-water  test,  in  which  the 
time  required  to  eliminate  the  pink  color  in  a 
carefully  prepared  solution  is  noted  when  the 
solution  and  the  air  sample  are  brought  into  in- 
timate contrast.  According  to  Coyne's  method, 
this  time  with  a  properly  prepared  solution  is 
indirectly  proportional  to  the  amount  of  carbon 
dioxide  present.  Nothing  short  of  a  chemical 
analysis  will  show  the  accompanying  atmos- 
pheric impurities  in  an  air  sample,  but  in  the 
absence  of  any  fixed  standard  of  impurity  other 
than  the  carbon  dioxide  figure,  this  simple  test 
is  doubtless  acceptable  enough  for  all  but  the 
most  disputed  cases.  No  heating  or  ventilating 
system  can  eliminate  the  dangers  of  atmospheric 
pollution  from  bacteriological  causes,  but  in  se- 
curing the  presence  of  a  low  percentage  of  carbon 
dioxide  the  engineer  helps  to  keep  the  standard 
of  vitality  at  a  high  point  per  capita.  Hence  no 
test  of  the  general  value  of  a  heating  and  ven- 
tilating system  is  complete  without  careful  ap- 
proximate measurements  of  the  carbon  dioxide 
present.  The  cleanliness  of  the  air  supply  is 
well  worth  noting  in  such  tests,  by  reference  to 
scrubbing  and  washing  apparatus  when  the  in- 
stallation  contains   such   equipment. 

On  the  heating  side  the  most  thorough  study 
of  a  plant  calls  for  an  evaporation  test  on  the 
boilers,  with  separate  calorific  determination  of 
the  fuel,  and  close  checking  of  weights  before 
the  efficiency  of  steam  application  can  be  known. 
Given  these  boiler  data  and  knowing  the  beat 
distributed  in  the  steam  supply,  a  fair  check 
upon  the  efficiency  can  be  obtained  by  weighing 
the  returns  and  noting  their  temperature  on  the 
feed  water  side  of  the  system.  Where  the  run 
of  piping  through  tunnels  or  walls  is  consider- 
able before  the  direct  radiators  are  reached,  it 
may  be  necessary  to  make  separate  tests  of  radia- 
tion losses  on  known  lengths  of  pipe  in  order 
to  make  the  necessary  deductions  from  the  total 
heat  units  supplied  to  the  distributing  system. 
Where  both  direct  and  indirect  radiation  are 
tested  at  the  same  time  it  is  necessary  to  sep- 
arately measure  the  effect  of  changes  in  each 
system  if  the  performance  of  either  is  desired 
in  detail. 

It  is  evident  upon  very  limited  consideration 
that  the  range  of  quantities  and  inter-relations 
open  for  actual  research  in  heating  and  venti- 
lating systems  is  almost  unparalleled  in  the  field 
of  mechanico-physics.  In  the  preceding  para- 
graphs only  the  more  important  quantities  and 
measurements  have  been  mentioned.  The  work- 
ing out  of  heat  losses  in  detail,  the  study  of  the 
heat  conducting  and  radiating  characteristics  of 
different  types  of  apparatus,  and  of  varying 
forms  of  wall,  ceiling  and  floor  construction, 
the  analysis  of  resistance  in  ducts  as  affected  by 
curves  and  elbows,  the  study  of  air  leakage  un- 
der different  conditions  of  weather,  and  the  con- 
sideration of  fuel  consumption  in  relation  to 
the    plant    design    and    conditions    of    operation, 
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furnish  ample  scope  for  research  activities.  Still' 
another  reason  for  the  practice  of  heating  and 
ventilating  tests  is' to  make  sure  from  time  to 
time  that  the  installation  is  being  handled  as 
well  as  possible.  It  frequently  happens,  espe- 
cially in  school  houses  and  other  public  build- 
ings, that  while  a  heating  plant  may  start  in 
economically,  changes  in  the  use  of  rooms,  alter- 
ations in  the  buildings,  or  sometimes  corrupt 
political  practices  place  burdens  upon  the  system 
which  it  was  never  designed  to  meet.  The  light 
which  a  test  by  a  responsible  engineer  throws 
upon  the  conditions  obtaining  in  a  heating  plant 
often  points  the  way  toward  radical  economies, 
either  in  the  purchase  and  use  of  fuel,  or  the 
handling  of  the  plant  itself. 


The  Great  Inland  Waterway. 


An  unusual  role  has  been  played  in  the  history 
of  Chicago  by  zoological   circumstances.     For  a 
considerable  time  many   residents   of  the   inland 
metropolis    were     accustomed    to    consider    the 
proper   representation  on   the  city's  shield   to  be 
a  cow  rampant,  surmounted  by  a  kerosene  lamp. 
But  it  looks  now  as  though  this  familiar  blazon 
must   be   exchanged   for   an   ursus   couchant,   for 
our    honored    chief    magistrate,    having    at    last 
found  and  slain  that  bear  in  the  Louisiana  rane- 
brakes,   has   emerged   from   his   seclusion,   elated 
and  happy,  to  tell  the  people  of  Vicksburg  that 
no  American  president  could  spend  his  time  bet- 
ter than  by  seeing  for  himself  just  what  a  rich 
and  wonderful  region  the  lower  Mississippi  Val- 
ley is.    He  has  also  acquired  the  "set  purpose  to 
do   everything   that   in   me   lies   to   see   that   the 
United  States  does  its   full  share  in  making  the 
Mississippi    River    a    part    of    the    sea    coast,    in 
making   it   a   deep   channel   to   the    Great   Lakes 
from    the    Gulf."     In   the    study    of   the   subject 
which  he  evidently  gave  it  in  company  with  the 
engineering  specialists  who  assembled  to  conduct 
the  siege  operations  of  bruin,  he  ascertained  that 
with   one-tenth   of  the  effort   spent  by  the   peo- 
ple   of    Holland    in    taking    two-thirds    of    their 
country   out    from   under  the   ocean,   the   United 
States    can    remove    the    incomparably    rich    bot- 
tom land  of  the  lower  Mississippi  from  all  fear 
of  flooding  by  the   Mississippi  River,  by  a  high 
and  broad  levee  system.     The  matter  is  settled, 
moreover,   that   the   deep   channel   and   the   high 
and  broad  levees  shall  be  built.    The  president  in- 
tends to  start  the  project  on  principles  that  will 
prevent   mistakes,    extravagance    and   misapplica- 
tion of  effort.     "I  shall  have  no  small  difficulty 
in  persuading  some  people,"  he  stated  at  Vicks- 
burg, "of  the  wisdom  of  a  policy   such  as   that 
I   advocate,  a  policy  that  means  the  expenditure 
of  money,  a  policy  which  must  continue  over  a 
long  course  of  years.     If  that   policy  is   tainted 
in  any  way  by  jobbery  or   folly,   it  will  be   in- 
measurably    more    difficult   to    carry    it    through. 
What  we  must  look  out  for  is  the  action  of  the 
men,   probably   well-meaning,    who   in   their   anx- 
iety  to   serve    some   particular   district,    will   try 
to   divert   what    should   be   a   national    effort   to 
deepen  a  great  national  highway  into  a  succession 
of  efforts  spread  out  so  thin  as  to  make  all  in- 
effective." 

It  is  instructive,  indeed,  to  observe  the  energy 
with  which  our  honored  chief  magistrate  has 
thrown  himself  into  the  cause  of  a  deep  water- 
way from  the  Great  Lakes  to  the  Gulf.  The  fact 
that  the  majority  of  leading  engineers  of  the 
country  are  by  no  means  convinced  of  the  de- 
sirability or  even  the  actual  financial  practica- 
bility of  such  an  undertaking  apparently  has  no  in- 
fluence in  checking  his  unqualified  support  of  the 
project.  The  mere  fact  that  it  seems  to  lack  this 
support  from  those  most  competent  by  train- 
ing to  appreciate  the  problems  involved  and  the 
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interests  to  be  served  by  an  enlarged  channel 
will  doubtless  render  the  president's  help  ex- 
tended to  the  advocates  of  the  undertaking  more 
vigorous  and  outspoken.  We  have  all  observed 
the  great  fondness  he  has  displayed  toward 
minority  engineering  opinions.  And  the  fact  that 
the  desirability  of  a  deep  waterway  from  Chicago 
to  the  Gulf  is  at  the  present  time  advocated 
mainly  by  those  who  are  least  competent  by 
training  to  express  an  opinion  on  the  subject,  or 
else  by  those  who  have  an  axe  to  grind,  will 
doubtless  be  taken  as  merely  an  indication  of  the 
necessity  of  an  educational  campaign  on  his  part. 

In  making  these  observations,  there  is  no  in- 
tention of  asserting  that  an  improved  waterway 
from  the  Great  Lakes  to  the  Gulf  will  not  be 
useful.  It  goes  without  saying  that  some  iise 
would  be  made  of  such  a  channel  immediately 
upon  its  completion.  The  question  at  issue  is 
whether  the  channel  will  be  worth  the  expense, 
and,  so  far  as  The  Engineering  Record  has  yet 
been  able  to  learn,  there  is  no  proof  that  money 
spent  for  a  14-ft.  channel  would  not  be  about 
as  well  used  in  providing  a  game  preserve  near 
the  White  House.  But  this  does  not  mean  that 
a  thorough  study  may  not  indicate  the  desirability 
of  some  kind  of  improvement.  If  the  president's 
advocacy  of  a  deep  channel  results  in  a  thorough 
study,  it  will  have  been  a  national  service.  If 
that  study  is  made  by  competent  men,  who  are 
unbiased  by  the  complications  involved  in  the 
disposal  of  the  sewage  of  Chicago  by  the  method 
of  dilution,  the  country  will  be  thankful  indeed. 
At  the  present  time  it  seems  hardly  possible  to 
diflerentiate  between  the  people  who  desire  to 
have  a  waterway  for  the  purpose  of  navigation 
and  those  who  believe  that  in  some  way  or 
other  the  Trustees  of  the  Chicago  Sanitary  Dis- 
trict should  be  allowed  to  take  a  large  amount 
of  water  from  the  Great  Lakes  for  the  disposal 
■of  the  sewage  of  the  community  about  the  end 
of  Lake  Michigan. 

Elsewhere  in  this  issue  will  be  found  a  sum- 
mary of  an  important  report  made  by  Mr.  Ku- 
dolph  Hering,  who  designed  the  Chicago  drain- 
age canal,  to  the  Trustees  of  the  Sanitary  District 
advocating  the  extension  to  the  Calumet  region 
■of  the  method  of  disposal  by  dilution  which  the 
Trustees  desire.  He  states  that  the  anticipated 
lowering  of  the  water  lake  level  due  to  the 
diversion  of  the  14,000  cu.  ft.  per  second  from 
ihe  lower  end  of  Lake  Michigan  into  the  two 
•canals  for  sewage  disposal  purposes  will  not 
occur,  provided  the  works  advocated  by  the  In- 
ternational Waterways  Commission  are  con- 
structed at  Sault  Ste.  Marie.  This  opinion  is  a 
direct  contradiction  of  that  reached  by  the  mem- 
■bers  of  the  International  Waterways  Commission. 
The  question  is  therefore  thrown  open  to  debate 
and  the  president  is  faced  with  the  necessity  of 
■deciding  between  an  international  engineering 
commission  representing  the  Dominion  of  Can- 
ada and  the  United  States,  and  an  individual 
engineer.  Even  assuming  that  the  figures  made 
by  Mr.  Hering  are  correct,  and  this  journal  does 
not  attempt  to  pass  an  opinion  on  this  disputed 
matter,  the  president  must  decide  whether  the 
desirability  of  permitting  the  city  of  Chicago  to 
continue  the  use  of  a  method  of  sewage  disposal 
which  is  unnecessary  although  it  may  be  finan- 
■cialy  advantageous,  is  to  outweigh  the  desirability 
of  increasing  the  navigable  depth  of  water 
throughout  the  Great  Lakes,  for  if  water  is  not 
diverted  for  the  disposal  of  Chicago  sewage,  it 
will  manifestly  be  available  for  improving  the 
navigation  from  Chicago  to  Buffalo.  The  prob- 
lem, therefore,  is  merely  one  of  the  relative  in- 
terests served  by  the  two  methods  of  using  the 
"water. 

Along  with  the  disposal  of  the  Chicago  sewage, 
■must  also  be  considered  the  practicability  of 
wsing   for  navigation  this  water   turned   into  the 


drainage  canals.  It  is  fairly,  well  recognized  that 
the  hope 'of  sea-going' vessels  using  the  proposed 
waterway  from  Chicago  to  the  Gulf  is  founded 
more  on  dreams  than  facts.  The  type  of  vessels 
which  are  best  adapted  for  sea-going  navigation 
and  for  use  on  inland  waters  are  so  radically 
different  that  the  most  to  be  expected  from  such 
a  proposed  channel  is  a  growth  of  the  fleet  of 
shallow-draft  vessels  now  using  the  Mississippi 
and  its  tributaries.  Until  more  facts  are  ascer- 
tained than  are  now  known,  any  arguments  re- 
garding the  transportatidri  possibilities  of  such 
vessels  in  competition  witli  railway  lines  must 
inevitably  be  based  on  so  many  assumptions  that 
the  time  spent  m' making  or  listening  to  thetn 
will  be  very  largely  wasted.  Those  who  believe 
that  a  great  waterway  is  needed  from  the  Gulf 
to  the  Great  Lakes  will  do  iiiore  for  this  cause 
by  securing  all  definite  information  bearing  on 
the  subject  than  by  indulging  in  generalities. 
The  cost  of  such  a  waterway  is  so  enormous 
and  its  construction  will  extend  over  such  a  long 
period  of  years  that  the  nation  ought,  under  no 
circumstances,  to  be  committed  to  it  until  every 
phase  of  the  subject  has  been  thoroughly  investi- 
gated by  competent,  unbiased  specialists. 


The  Engineering  Record's  New  Home. 

Elsewhere  in  this  number  will  be  found  a 
brief  description  of  the  structural  features  of 
the  new  home  of  The  Engineering  Record. 
Many  requests  for  information  concerning  this 
building  have  been  received  during  the  past 
year,  but  on  account  of  the  novelty  of  some  of 
the  details  of  the  design  and  the  special  condi- 
tions which  arose  during  the  preparations  of  the 
plans  for  the  structure,  it  was  considered  best  to 
defer  any  detailed  description  for  a  paper  for 
the  American  Society  of  Civil  Engineers.  This 
paper  has  been  written  by  Prof.  Wm.  H.  Burr, 
who  designed  the  structural  portion  of  the  build- 
ing, but  there  are  certain  comments  which  should 
be  made  in  amplication  of  it.  The  structure, 
which  is  known  as  The  Thirty-Ninth  Street  Build- 
ing, was  erected  by  a  subsidiary  corporation  of 
the  McGraw  Publishing  Company,  the  owner  of 
The  Engineering  Record.  Its  primary  purpose 
is  to  afford  a  home  for  the  company  and  its  af- 
filiated printing  corporation.  Until  the  structure 
was  erected  and  occupied,  the  printing  of  the 
company's  various  publications  and  books  was 
done  in  three  independent  printing  offices,  and 
many  difficulties  are  inherent  in  any  such  method 
of  issuing  large  journals  every  week  in  editions 
equal  to  those  of  the  ^IcGraw  publications.  By 
bringing  the  printing,  accounting,  business,  edi- 
torial and  advertising  departments  of  the  com- 
pany into  a  single  building,  the  service  that  can 
be  rendered  by  the  company  is  materially  bet- 
tered. To  raise  this  service  to  the  highest  prac- 
ticable degree  it  was  desirable  to  have  a  structure 
readily  reached  from  all  parts  of  the  city  where 
engineers,  contractors,  city  departments  and  man- 
ufacturers' offices  are  located,  and  it  was  equally 
desirable  to  have  this  building  near  the  branch 
postoffices  where  second-class  or  "newspaper" 
mail  matter  is  received.  This"  narrowed  the  se- 
lection of  a  site  materially  and  finally  resulted  in 
the  selection  of  land  on  West  39th  St.,  within 
about  three  minutes  from  Times  Square;  one  of 
the  central  points  of  the  city.  This  location  is 
very  near  the  new  terminal  station  of  the  Penn- 
sylvania R.  R.  now  under  construction,  and  also 
the  Grand  Central  Station  of  the  New  York  Cen- 
tral Lines,  at  both  of  which  places  mail  matter 
of  the  second-class  is  either  received  now  or  will 
be  received.  The  McGraw  Realty  Company  has 
also  arranged  for  the  use  of  one  floor  and  part 
of  another  floor  of  the  new  building  as  the 
"Times  Square  Sub-Station"  of  the  New  York 
Post   Office,   so   that    under    its    own    roof   there 


will  be  excellent  facilities  for  expeditious  hand- 
ling of  all  mail  matter  other  than  that  of  the 
second  class. 

The  site  selected  for  the  structure  Is  an  ex- 
pensive one  and  the  property  in  the  vicinity  is 
rising  with  great  rapidity.  In  consequence  of 
this  condition  ordinary  business  prudence  made 
it  advisable  to  erect  a  large  building  of  an  at- 
tractive appearance,  well  provided  with  the  cus- 
tomary facilities  of  a  modern  office  building. 
Three  floors  of  the  building  must  be  occupied 
by  the  printing  plant,  and  as  the  running  of 
.  rotary  presses  is  likely  to  cause  vibrations,  the 
design  of  the  structure  had  to  provide  for  the 
deadening  of  all  such  tremors.  After  an  exami- 
.  nation  of  mapy  buildings  containing  printing 
presses,  it  was  evident  that  a  steel-cage  structure 
of  the  height,  of  the  proposed  building,  about 
150  ft.,  would  probably  tremble  while  the  presses 
were  running  more  than  was  adnjissible  in  a  high- 
grade  office  structure,  while  a  reinforced  con- 
crete building  would  probably  be  free  from  such 
vibration.  A  building  of  reinforced  concrete, 
which  is  able  to  carry  su«h  loads  as  those  im- 
posed by  printing  plants  on  many  of  its  floors, 
has  to  be  of  unusually  heavy  construction,  and 
the  mass  due  to  the  use  of  so  much  concrete  acts 
in   an  efficient  manner  in  absorbing  vibration. 

After  the  preliminary  plans  were  worked  out, 
it  was  found  that  a  structure  of  the  kind  best 
adapted  for  the  desired  height  could  not  be 
erected  under  the  existing  building  requirements 
and  be  a  good  business  proposition,  so  it  became 
necessary  to  take  up  with  the  Bureau  of  Build- 
ings the  problem  of  designing  columns  which 
would  be  satisfactory  to  the  Bureau  and  at  the 
same  time  be  of  sufficiently  moderate  cross-sec- 
tion to  leave  enough  room  in  the  lower  floors 
to  render  the  latter  useful  for  business  pur- 
poses. Under  the  old  regulations  of  the  Bureau 
very  large  columns  would  have  been  required, 
and  the  proposed  structure  using  such  columns 
would  have  been  a  business  impracticability. 
Probably  the  most  interesting  feature  of  the 
building  is  the  type  of  columns  finally  adopted, 
which  is  fully  described  in  Professor  Burr's 
paper. 

Another  feature  of  the  structure  to  which  at- 
tention may  be  called  is, its  exterior.  Objections 
have  been  raised  to  the  use  of  concrete  -in  iuild- 
ings  on  account  of  the  impracticability  of  giving 
it  a  satisfactory  exterior  appearance.  I-n  some 
structures  in  New  York  this  alleged  defect  has 
been  avoided  by  using  brick  facings,  and  in 
buildings  elsewhere  the  concrete  surface-  itself 
has  been  treated  in  various  ways  more  or  less 
satisfactory.  The  Thirty-Ninth  Street  Building 
had  to  be  as  attractive  as  possible,  and  after  a 
prolonged  study  it  was  finaly  determined  to  use 
a  sort  of  stucco  of  Portland  cement  and  marble 
dust,  which  has  been  employed  very  successfully 
for  several  years  in  the  vicinity  of  New  York. 
This  is  a  comparatively  new  proprietary  process 
and  the  results  of  its  application  in  The  Thirty- 
Ninth  Street  Building  are  very  satisfactory.  At 
the  present  time  the  building  is  not  entirely  com- 
pleted in  some  of  the  minor  details,  and  it  is 
undesirable  in  consequence  to  publish  at  this 
time  illustrations  of  its  appearance  now.  It  may 
be  stated,  however,  that  the  expectations  of  the 
compaiiy  concern  ng  it  are  fully  met,"  and  the 
many  novelties,  large  and  small,  which  were 
adopted  on  the  advice  of  Professor  Burr  dnd  his 
associates  have  Jjroved  uniformly  satisfactory. 
While  the  structural  novelties  are  explained  in 
the  paper  in  this  issue,  the  general  appearance  of 
the  building,  the  admirable  lighting  of  the  vari- 
ous floors  on  account  of  the  unusual  window 
space  and  other  features  which  need  not  be  men- 
tioned at  this  tirhe'can  only  be  appreciated  by  a 
personal  visit,  which-  the  company  cordially  in- 
vites all  its  friendS'te  pay  to  its  new  home. 
:ir"i--  ■  :..'i.  . .     ■      r   -      ■     ■  ' 
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AN  UNUSUAL  PLANT  FOR  CONSTRUCTING  A  SUBMARINE 
TUNNEL  AT  CHICAGO. 


A  noteworthy  installation  of  contractor's  plant 
has  been  placed  in  service  recently  by  George  W. 
Jackson,  Inc.,  in  connection  with  the  construc- 
tion of  the  lake  section  of  a  new  tunnel  for  the 
water-works  system  in  Chicago.  This  tunnel, 
generally  know^n  as  the  Southwest  Lake  and 
Land  Tunnel,  is  to  have  a  total  length  of  ap- 
proximately 10  miles,  extending  from  an  intake 
crib  about  11,000  ft  off-shore  in  Lake  Michigan 
from  68th  St  to  the  southwestern  part  of  the 
city.  The  intake  crib  of  the  new  tunnel  is  ad- 
jacent to  the  intake  crib  of  an  existing  water 
tunnel  which  leads  to  a  pumping  station  near 
the  foot  of  68th  St.,  the  shore  end  of  the  lake 
section  of  the  new  tunnel  being  at  the  foot  of 
73d  St.  Based  on  experience  in  the  construc- 
tion of  the  68th  St  tunnel,  and  on  a  number 
of  borings  made  prior  to  the  location  of  the 
new  tunnel,  it  is  expected  that  the  latter  will  be 
entirely  in  limestone  bed  rock.  The  finished 
cross-section  of  the  tunnel  will  be  a  14-ft.  circle 
for  about  2%  miles  from  the  intake  crib  to  a 
point  where  a  9-ft.  branch  is  taken  from  it. 
From  this  branch  the  section  will  be  reduced  to 
a  i2-ft  circle,  which  continues  for  some  distance 
to  a  division  of  the  tunnel  into  two  9-ft.  branches. 
The  tunnel  is  to  be  lined  throughout  with  con- 
crete, which  is  to  have  a  minimum  thickness  of 
I  ft,  so  the  excavation  for  the  lake  section  is 
required  to  be  at  least  16  ft.  in  diameter,  and 
involves  the  removal  of  something  over  125,000 
cu.  yd.  of  solid  rock  from  the  tunnel  bore. 

The  center  line  of  the  land  sections  of  the 
tunnel  are  too  to  no  ft  below  the  ground  sur- 
face, the  latter  being  only  8  to  10  ft.  above  the 
mean  water  level  in  the  lake.  The  tunnel  drops 
on  a  1.75  per  cent,  grade  for  2,000  ft.  adjacent 
to  the  lake,  and  then  continues  on  a  level  grade 
in  the  lake  section,  the  center  line  of  this  sec- 
tion being  at  a  uniform  depth  of  123  ft  below 
the  mean  lake  level.  The  section,  which  is  being 
constructed  by  Geo.  W.  Jackson,  Inc.,  has  a 
total  length  of  12,180  ft.,  about  10,800  ft.  of 
which  is  off-shore  under  the  lake.  A  permanent 
shaft,  14  ft  in  diameter' inside  the  concrete  lining, 
is  placed  at  the  point  where  the  grade  of  the 
tunnel  begins  to  rise,  approximately  300  ft.  from 
the  shore  of  the  lake.  The  intake  crib  at  the 
outer  end  of  the  tunnel,  which  is  also  included 
in  the  contract,  will  be  connected  with  the  tun- 
nel by  a  shaft,  11  ft  in  diameter  inside  the 
concrete  lining. 

The  lake  section  of  the  tunnel  will  be  driven 
from  at  least  four  headings,  one  in  each  direc- 
tion from  the  foot  of  the  permanent  shaft  near 
the  edge  of  the  lake,  and  one  in  each  direction 
from  a  temporary  construction  shaft,  7,500  ft 
off-shore.  It  is  also  probable  that  some  tunnel 
driving  will  be  carried  landward  from  the  shaft 
at  the  intake  crib.  An  unusually  complete  and 
extensive  plant  that  has  been  installed  to  handle 
this  tunnel-driving  is  expected  to  permit  the 
work  to  be  carried  forward,  day  and  night,  prac- 
tically without  hindrance  from  the  weather,  or 
from  rough  water  in  the  lake. 

Aerial  Tramway— The  unique  feature  of  this 
plant  is  an  aerial  tramway,  which  is  an  adapta- 
tion of  the  type  frequently  used  in  mining  dis- 
tricts to  handle  ore  over  considerable  distances. 
This  aerial  tramway  has  a  total  length  of  8,000 
ft,  extending  from  a  head  house  over  the  per- 
manent shaft  on  shore  to  a  crib  and  head  house 
erected  at  the  top  of  the  temporary  construction 
shaft  in  the  lake.  It  is  carried  at  an  average 
height  of  35  ft  above  the  water  by  24  four-leg 
steel  towers,  spaced  approximately  300  ft.  apart. 
This  tramway  will  entirely  preclude  any  neces- 
tity  for  tugs  and  scows  that  would  be  required 


to  handle  the  materials  excavated  from  tunnel, 
to  transport  men  between  the  shore  and  the 
shaft,  and  to  deliver  supplies  to  the  latter.  The 
advantage  to  be  gained  by  overcoming  in  this 
manner  any  dependence  on  floating  equipment 
can  scarcely  be  appreciated  without  a  knowledge 
of  the  weather  conditions  in  the  locality  and  of 
the  rough  water  which  prevails  in  the  lake  along 
this  shore  during  a  large  part  of  the  year. 
Aroimd  the  south  end  of  Lake  Michigan  high 
winds  are  frequent  at  all  seastins,  even  during 
fair  weather,  and  in  the  winter  these  high  winds 
often  continue  for  several  days,  while  in  the 
summer  local  storms  contribute  an  added  danger. 
These  atmospheric  conditions,  coupled  with  the 
comparatively  shallow  depth  of  the  lake  over 
the  tunnel,  cause  much  rough  water,  which  ren- 
ders impossible  the  operation  of  scows  and  tugs 
for  considerable  periods  at  a  time.  In  fact,  dur- 
ing at  least  five  months  of  the  year  practically 
no  reliance  could  be  placed  on  floating  equip- 
ment for  the  service  required.    At  the  same  time, 


sway-br.1ced,  as  shown  in  the  accompanying  il- 
lustration, to  obtain  the  necessary  rigidity  and 
stiffness. 

Each  leg  of  the  tower  is  carried  by  an  extra- 
heavy  built-up  steel  pile,  designed  specially  for 
this  purpose.  The  tops  of  all  of  these  piles  are 
at  the  same  elevation,  5  ft.  above  Chicago  datum, 
which  is  about  I  ft  below  the  mean  water  level 
of  the  lake.  The  depth  of  water  in  the  latter 
increases  gradually  from  about  6  ft.  close  to  the 
shore  to  33  ft.  at  the  outer  end  of  the  tramway, 
the  average  depth  in  this  distance  being  25  ft. 
The  piles  carrying  the  towers  were  built  in 
lengths  varying  from  22  to  49  ft.  and  were 
driven  by  a  floating  pile-driver  outfit  practically 
to  refusal  in  the  hard  blue  clay  which  forms  the 
bed  of  the  lake  over  the  whole  site  of  the  tram- 
way, except  near  the  shore,  where  an  overlying 
stratum  of  sand  and  gravel  occurs.  The  cross- 
section  of  each  pile  forms  two  sides  of  a  hollow 
square,  I2j^  in.  on  a  side.  Two  general  sections 
of  the  piles  were  built,  one  for  those  from  22  to 
43  ft  in  length,  and  the  other  for  piles  up  to  the 
maximum  length  of  49  ft  Both  sections  are 
unusually  heavy  and  are  arranged  to  produce  an 
exceptionally    rigid   column.     The   four   piles   of 


Profile  of  Lake  Section  of  Southwest  Lake  and   Land  Tunnel. 


a  very  large  saving  in  time,  labor  and  power 
will  be  made  possible  by  the  operation  of  the 
tramway,  as  compared  with  the  operation  of 
tugs  and  scows,  between  the  intermediate  shaft 
and  the  shore.  Furthermore,  all  of  the  lime- 
stone to  be  removed  from  the  tunnel  headings 
driven  from  the  foot  of  the  intermediate  shaft 
can  be  saved,  and  after  being  crushed  is  worth 
$1  to  $1.10  on  the  cars,  whereas  if  an  attempt 
was  made  to  handle  this  rock  from  the  inter- 
mediate crib  on  scows  Jhe  rock  could  scarcely 
be  unloaded  at  the  shore  at  a  reasonable  cost, 
and  would  more  economically  be  towed  out  and 
wasted  in  the  lake.  Although  these  are  the 
chief  advantages  to  be  gained  in  operating  the 
tramway,  various  others  of  considerable  impor- 
tance are  presented,  which  in  the  aggregate  ren- 
der a  successfully  operated  tramway  a  most  econ- 
omical installation. 

An  elevation  of  one  of  the  towers  on  which 
the  tramway  is  carried  is  shown  in  an  accom- 
panying illustration,  the  towers  all  being  the 
same.  The  controlling  factors  of  the  design  of 
these  towers  were  the  rigidity  and  stiffness  nec- 
essary to  resist  the  force  of  the  high  wind  and 
rough  water  to  which  the  whole  tramway  will 
be  subjected  in  the  open  lake.  In  providing  for 
these  conditions  in  the  construction  of  the  towers, 
a  large  factor  of  safety  over  the  maximum  load 
of  8,000  lb.  that  may  be  brought  on  each  tower 
by  the  tramway  is  obtained. 

Each  tower  has  an  extreme  height  of  30  ft.  5 
in.  and  is  12  ft  square  at  the  base,  its  four  legs 
converging  from  the  base  to  the  top,  as  the 
corners  of  a  pyramid,  the  tower  being  i  ft.  x  2  ft. 
I  in.  in  plan  at  the  top.  Each  leg  of  the  tower 
consists  of  a  354x35^xJ^-in.  angle,  the  four  legs 
of   the   tower  being  quite   completely   cross   and 


each  tower  are  fastened  together  at  the  top  by  a 
pair  of  diagonal  tie  rods,  and  at  the  water  level 
by  two  pairs  of  2-in.  rods,  also  placed  as  diag- 
onals. A  frame  of  12-in.  channels,  11  ft.  n  in. 
square,  is  also  placed  horizontally  inside  the 
four  piles  carrying  each  tower,  6  ft.  below  the 
surface,  and  is  lashed  to  each  of  the  four  piles. 

The  tendency  of  the  towers  to  tip,  due  to  un- 
balanced loads  on  the  tramway  or  other  cause,  is 
prevented  by  six  inclined  braces  to  each  set  of 
four  piles  for  a  tower.  These  braces  are  all 
attached  at  the  water  level,  and  each  extend 
down  to  an  anchorage  set  in  the  bed  of  the  lake. 
Four  of  them  are  each  at  one  end  of  the  two 
diagonals  of  the  square  formed  by  four  piles. 
These  four  inclined  braces  on  the  diagonal  lines 
are  6x6x54-in.  angles,  in  lengths  varying  from 
14  to  36  ft,  depending  on  the  depth  of  water 
at  the  different  towers.  Each  of  these  angles  is 
lashed  to  the  pile  for  which  it  is  a  brace  by  a 
chain  rove  through  holes  punched  in  the  angle 
and  in  two  J4x6-in.  reinforcing  plates  riveted  to 
the  upper  end  of  the  brace.  Each  of  these  four 
braces  are  placed  at  an  angle,  which  brings  its 
lower  end  9  ft  from  the  base  of  the  tower, 
where  it  is  rigidly  fastened  to  two  short  pieces 
of  ^x6-in.  plates,  attached  upright  in  a  hori- 
zontal plane  to  two  6xH-in.  plates,  15  in.  long, 
which  were  set  vertically  their  full  length  in  the 
hard  clay  by  a  diver.  This  arrangement  of 
plates  at  the  base  of  each  brace  >  was  provided 
more  as  a  bearing  for  the  brace  to  react  against 
when  a  load  is  thrown  on  it  than  as  an  anchor. 

The  other  two  inclined  braces  to  each  set  of 
four  piles  carrying  a  tower  are  on  the  axis  of 
the  tramway,  on  opposite  sides  of  the  base  of 
the  tower.  These  braces  each  consist  of  a  9-in. 
2i-lb.   I-beam,   reinforced  by  two  6-in.   channels. 
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one  on  each  side  of  the  web.  Each  of  these 
braces  is  attached  loosely  at  the  top  through  a 
2-in.  pin  connection  to  a  12-in.  I-beam  placed 
horizontally  between  the  pair  of  piles  on  the 
adjacent  side,  the  connection  being  on  the  axis 
of  the  tramway.  The  lower  end  of  each  of  these 
two  braces  to  a  tower  is  attached  to  a  6-ft.  piece 
of  S-in.  6}4-lb.  channel,  placed  normal  to  the 
brace  and  imbedded  in  the  bottom  of  the  lake,  to 
provide  a  reaction  for  the  brace,  the  same  as  in 
the  cases  already  cited.  The  lower  end  of  each 
of  these  braces  on  the  axis  of  the  tramway  is 
12  ft.  from  the  piles  on  the  corresponding  side 
of  the  tower,  the  length  of  the  braces  varying 
from  IS  ft.  to  about  zi  ft->  depending  on  the 
depth  of  the  water  at  the  towers. 

The  construction  of  the  towers  and  the  ar- 
rangement of  the  piles  on  which  they  are  mounted 
produce  a  structure  for  carrying  the  tramway 
cables  that  has  already  shown  itself  to  be  capable 
of  withstanding  the  heavy  seas  and  high  winds 
which  frequently  prevail  along  the  shore  of  the 
lake.  No"  special  protection  against  ice  other 
than  that  afforded  by  the  sub-structure  of  the 
towers  as  they  stand  has  been  provided,  and  it 
is  not  believed  that  any  such  protection  will  be 
required. 

The  tramway  proper  consists  of  a  if^-in.  wire 
track,  or  carrying  cable,  and  a  ^-in.  traction  or 
trolleying  cable  on  each  side  of  the  towers. 
Buckets  are  hauled  out  to  the  intermediate  shaft 
on  the  carrying  cable  on  one  side  of  the  towers, 
and  back  on  the  carrying  cable  on  the  other 
side  by  the  traction  cable.  The  carrying  cable 
is  of  a  special  fiat  strand  type,  which  permits 
the   buckets    to    ride    very    easily,    and    has    un- 


the  surface  in  tunnel  cars  by  a  steam-driven 
8,ooo-lb.  freight  elevator,  designed  specially  for 
this  service,  and  will  be  dumped  from  these 
cars  into  an  elevated  storage  bin  in  the  second 
story  of  a  76-ft.  octagonal  head  house  that  has 
been  erected  on  a  large  rock-filled  timber  crib, 
placed  over  the  site  of  the  shaft.  The  rock  will 
be  delivered  from  this  bin,  which  has  a  capacity 
estimated  to  be  equal  to  about  48  hr,  output  from 
the.  two  tunnel  headings,  when  in  full  operation, 
directly  into  the  tramway  buckets,  and  carried 
by  the  latter  to  a  storage  bin  in  a  head  house 
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all  of  the  buckets  installed.  The  oflf-shore  ter- 
minal of  the  tramway,  like  the  in-shore  one,  is 
also  a  loop  telpherage  track,  with  swrtch  con- 
nections for  storing  buckets.  The  tramway  dips 
down  to  about  25  ft.  above  the  water  at*  the 
outer  end  to  enter  the  head  house  over  the  crib 
at  the  intermediate  shaft. 

Several  enclosed  cars  that  are  provided  for 
transporting  men  between  the  intermediate  shaft 
and  the  shore  are  also  stored  on  these  switch 
connections  in  either  head  house  when  not  in 
use.  These  cars  were  designed  specially  for 
the  service  in  which  they  will  be  used  and  will 
each  carry  four  passengers.  Their  bodies  are 
oval  in  cross-section,  being  4  ft.  long,  5  ft.  high 
and  3  ft.  3  in.  wide  and  have  a  light  steel  frame 
covered  with  sheet  iron.  The  entrance  is  through 
a  door  in  one  side,  which  closes  tightly,  so  the 
only  openings  when  the  car  is  on  the  tramway 
are  two  portholes  in  one  side  of  the  body ;  a  seat 
for  two  people  is  provided  at  each  end  of  the 
car,  so  the  latter  makes  a  comfortable  convey- 
ance in  any  kind  of  weather.  The  carriage  by 
which  the  car  is  suspended  from  the  carr>Mng 
cable  of  the  tramway  is  very  similar  to  the  one 
used  on  the  buckets,  except  that  it  is  much 
heavier. 

The  15^-in.  carrying  cable  is  continuous,  the 
two  ends  each  being  attached  through  a  take-up 
to  a  separate  anchorage  at  the  shore  head  house. 
These  take-ups  each  consist  of  a  pair  of  triple 
tandem  blocks  rove  with  a  Y^-m.  wire  cable, 
which  is  wound  on  a  drum  driven  by  a  worm- 
gear  that  can  be  operated  by  one  man.  These 
H-in.  cables  are  attached  to  the  main  cable,  but 
the  latter  is  also  attached  to  the  anchorage  as  a 


View  Toward  Shore  From    intermed 

usually  good  wearing  properties.  A  saddle  on 
each  end  of  a  lo-ft.  cross  arm  at  the  top  of  each 
tower  supports  the  carrying  cable.  The  traction 
cable  on  each  side  of  the  towers  runs  normally 
on  an  8-in.  sheave  wheel  on  the  end  of  a  second 
cross  arm  on  each  tower.  This  second  cross- 
arm  is  9  ft.  2  in.  below  the  upper  cross  arm,  and 
rises  in  the  space  between  the  two  arms  when 
attached  to  a  bucket. 

The  tramway  buckets  are  built  of  steel,  each 
bucket  having  a  working  capacity  of  lO  cu.  ft., 
or  1,000  lb.  of  rock.  They  are  each  suspended 
on  a  carriage  having  two  i6-in.  grooved  wheels, 
which  run  in  tandem  on  the  carrying  cable.  The 
carriage  also  has  an  automatic  grip  that  clutches 
the  traction  cable,  the  latter  having  a  normal 
traveling  speed  of  300  ft.  per  minute  when  the 
tramway  is  loaded.  Under  regular  operating 
conditions  about  fifty  of  these  buckets  can  be  in 
service  on  the  tramway  and  will  be  spaced  300 
ft,  or  one  tower  length  apart. 

The  rock  excavated  from  the  headings  driven 
from   the   intermediate   shaft   will   be   hoisted   to 


iate  Shaft. 

over  the  shore  shaft.  The  .terminal  of  the  tram- 
way at  the  shore  end  is  in 'a  second  story  of  the 
head  house  there,  the  two  canning  cables  being 
connected  by  a  loop  telpherage  track.  As  the 
buckets  enter  the  building  the  grip  on  the  traction 
cable  is  automatically  releiised,  so  the  buckets 
can  be  handled  readily  w|iile  on  the  telpherage 
track.  The  storage  bin  is  in  the  first  story  of 
the  head  house,  and  the  'rock  will  be  dumped 
from  the  buckets  into  a  hopper  in  the  floor  over 
the  bin.  This  dumping  will  probably  be  done 
by  hand,  although  the  carriages  of  the  buckets 
are  equipped  so  they  may  be  arranged  to  dump 
automatically  on  reaching  the  hopper.  The  lat- 
ter will  be  on  the  entrance  side  of  the  tel- 
pherage loop  at  the  end  of  the  tramway,  and  as 
the  buckets  are  passed  around  to  the  opposite 
side  of  the  loop,  to  be  sent  out  again,  the  grip 
is  automatically  attached  to  the  traction  cable. 

The  second  story  of  the  head  house  over  the 
shore  shaft  contains  switches  connecting  with 
the  telpherage  terminal  loop  of  the  tramway, 
which   switches  have  sufficient  capacity  to   store 
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precaution.  In  the  head  house  over  the  inter- 
mediate shaft  the  carrying  cable  passes  around  a 
heavy  frame  on  a  4-wheel  truck,  which  is  safely 
anchored,  but  can  be  moved  along  the  axis  of 
the  tramway  as  tension  or  slack  is  required  in 
the  carrying  cables. 

The  tramway  is  driven  by  a  25-h.-p.  alternat- 
ing current  motor,  which  runs  at  600  r.p.m., 
about  half  the  capacity  of  this  motor  being  re- 
quired when  the  tramway  is  in  operation.  The 
motor  is  geared  to  a  large  drive  wheel  for  the 
traction  cable,  the  wheel  being  equipped  with 
automatic  grips,  which  reduce  the  wear  on  the 
cable  to  a  minimum. 

The  cables,  buckets  and  special  apparatus  for 
the  tramway  were  furnished  by  the  A.-  Leschen 
&  Sons  Co.,  of  St.  Louis,  Mo.,  and  were  in- 
stalled under  the  direction  of  Mr.  B.  C.  Riblett, 
chief  engineer  of  that  company,  by  the  regular 
forces  of  the  contractor.  The  steel  towers  and  ■ 
the  piles  on  which  they  stand  were  all  fabri- 
cated in  the  extensive  bridge  and  steel  shops  of 
Geo.   W.  Jackson,   Inc.,  on  the  north  branch  of 
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she  Chicago  River.  The  steel  piles  were  also 
-*U  driven  and  the  towers  erected  by  the  con- 
■tractor's  regular  forces. 

Shafu.-^The  permanent  shaft  ■  on  shore,  from 

which   headings   will  be   driven   in   both   direc- 

•tions,  will  have  a  total  depth  of  145  ft.,  a  sump,  S 

-ft.   deep,  below  the  invert  of  the   tunnel,  being 

placed  at  the  bottom  of  it     Although  the  shaft 

is  to  have  a  finished  idameter  inside  the  lining 

■of  14  ft,  for  construction  reasons  it  was  driven 

ai    ft.  in  diameter  at   the  top,  and  will  have  a 

diameter   of    16   ft.    at   the   bottom   before    the 

'lining  is  placed.     Bed   rock   at   the   site   of   the 

shaft  is  at  a  depth  of  about  65  ft    The  top  20  ft. 

of  the  soil  overlying  the  rock  is  fine  lake  sand 

•that  runs  like  quicksand  when  wet  and  is  very 

compact;  under  this  sand  is  a  25-ft.  stratum  of 

blue  clay,  varj-ing  from  quite  soft  at  the  top  to 

fairly   stiff   at   the   bottom,   where   it   grades   off 

into    a    medium    hard    clay,    below    which    is    a 

stratum  of  hardpan  and  boulders  directly-  over 

•the  rock. 

The  lake  being  only  300  ft.  distant  and  about 
iio  ft.  'below  the  ground  surface,  the  construction 
of  a  shaft  of  the  required  diameter  in  the  run- 
;ning  sand  was  a  particularly  hazardous  under- 
taking, but  was  handled  without  difficulty,  by 
•using  Jackson  steel  sheet  piling.  This  piling  cori- 
"sists  of  standard  channels  and  I-beams,  the 
channels  being  arranged  in  pairs,  which  are 
placed  alternately  with  an  I-beam  between  each 
two  pairs.  In  this  case  standard  12-in.  20.5-lb. 
-channels  and  standard  T2-in.  jr.s-Ib.  I-beams,  all 
in  40  ft  lengths,  were  used.  The  webs  of  the 
'I-beams  were  bent  slightly  to  fit  the  curve  of  the 
-ihaft,  but  otherwise  standard  sheeting  was  em- 
fployed. 

After  the  shaft  had  first  been  excavated  to  the 
•ground-water  level,  at  a  depth  of  5   ft,  a  tem- 
iplate,  21  ft.  in  diameter  and  built  of  steel  angles, 
l^was  laid  on  the  ground  to  serve  as  a  guide  for 
•■driving    the   •piles.      A    portable    turntable    pile 
^driver,  "having  80-ft.  leads  and  a  5,000-lb.  steam 
'hammer,  was  used  in  sinking  the  piles.    A  stiff- 
]  leg    derrick,    with    a    70-ft    boom,    handled    the 
piling  from  cars  on  a  railroad   switch  that  was 
laid  along  one  side  of  the  shaft,  and  also  swung 
fhem  into  position   for  driving.    The  piles   were 
first  driven  in  a  complete  circle  to  a  penetration 
of  about  12  ft.    The  driver  working  on  the  out- 
.  side  then  drove  to  the   full   depth   enough  piles 
•on  one  side  of  the  circle,  so  it  could  be  moved 
inside   the   latter   and   sink   the   remainder    from 
one   position.     The   piles   were  all   driven   with- 
out any  trouble,  although  in  a   few  instances   a 
water  jet  was  used  to  assist  the  hammer.     Sev- 
enty  piles  were   required   to  make  the   complete 
.^i-ft  ring,  which  has  a  circumference  of  65.97  ft. 
It   was   contemplated  that  some   difficulty  might 
"be  experienced  in  closing  the  circle,  but  the  last 
■pile  formed  a  perfect  closure.     The  driving  was 
•done  in  three  working  days  by  five  men,  .on  an 
average,  1.31  lin.  ft  of  piling,  or  1,600  sq.  ft.  of 
•sheeting,  "being  driven  each  day. 

When  the  sheeting  had  been  driven  the  sand, 
•clay  and  so  forth  were  excavated  by  hand  from 
the  area  enclosed  by  it  and  were  handled  out  in 
'buckets  by  the  derrick.  Although  the  head  of 
water  on  the  sheeting  when  the  excavation 
■reached  the  stiff  blue  clay,  which  is  practically 
impermeable,  was  at  least  25  ft,  only  a  few  small 
leaks  through  the  piling  had  occurred,  and  these 
■were  readily  stopped  by  dropping  clay  and  saw- 
dust into  the  space  enclosed  by  the  pairs  of 
-channels  of  the  piling.  The  excavation  was  car- 
Tied  to  the  bottom  of  the  40-ft.  piling  without 
any  braces  whatever,  the  piling  having  sufficient 
stability  to  maintain  itself  as  the  lining  of  this 
2I-ft  circular  excavation  against  the  heavy 
pressures  brought  against  it.  Below  the  bottom 
of  the  piling  the  excavation  was  sheeted  with  a 
•teel  casing,  which   was  placed   in  6-ft.   sections. 


one  telescoping  inside  the  other,  as  the  material 
was  removed.  Tlie  shaft 'was  thus  carried  down 
to  rock  at  about  65  ft.  below  the  ground  level 
and  then  left  to  stand  for  several  weeks  pending 
the  installation  of  the  balance  of  the  construc- 
tion plant.  During  this  period  a  No.  2  Nye 
pump,  working  about  one-sixth  of  the  time,  re- 
moved the  seepage  into  the  shaft,  as  the  steel 
sheeting  was  practically  free  from  leaks  with  the 
full  head  of  water  against  it. 

The  two-story  head  house  over  this  shore 
shaft  is  46.X65  ft.  in  plan  and  contains  the  ter- 
minal of  the  tramway  on  the  top  floor  and  a 
rock  storage  bin  on  the  first  floor,  as  has  been 


reaches  the  storage  is  alone  a  very  large  under- 
taking. 

The  bottom  of  the  intermediate  construction 
shaft  in  the  lake  is  to  be  137  ft.  below  the  mean 
lake  level,  the  water  varying  from  33  to  36  ft. 
in  depth  at  this  shaft,  under  different  barometric 
conditions.  Rock  is  at  a  depth  of  about  60  ft. 
below  mean  water  level  and  is  overlaid  by  27  ft. 
of  material  varying  from  hardpan  immediately 
over  it  to  soft  blue  clay  at  the  surface  of  the 
bed  of  the  lakes.  A  heavy  rock-filled  octagonal 
timber  crib,  with  an  inclosed  circle  having  a 
diameter  of  76  ft.,  has  been  placed  concentric 
with  the  shaft  and  carries  the  head  house  for 
the  latter.  This  crib  has  a  total  height  of  65  ft 
and  is  constructed  throughout  of  very  heavy  tim- 
bers. It  contains  at  the  center  an  octagonal  well, 
the  enclosed  circle  of  which  has  a  diameter  of  20- 
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stated.  The  rock  from  the  tunnel  headings 
driven  from  the  shaft  over  which  this  house  is 
built  will  be  hoisted  in  tunnel  cars  by  an  clec- 
trially  operated  8,ooo-lb.  elevator  in  the  shaft 
and  dumped  into  the  storage  bin.  An  elctrically 
driven  rock  crusher  is  to  be  installed  in  the  first 
story  of  the  building  to  crush  the  stone  for 
market  The  crushed  stone  can  be  loaded  di- 
rectly into  the  cars  on  a  railroad  switch  along 
one  side  of  the  head  house,  or  the  run-of-mine 
stone  can  be  loaded  into  these  cars.  As  more 
than  125,000  cu.  yd.  of  rock  will  have  to  be  re- 
moved from  the  tunnel  and  passed  through  this 
head   house,   the   handling   of   the   rock   after   it 


ft.,  and  around  this  well  are  the  pockets  for  the 
rock  fill.  The  sides  and  bottom  of  these  pockets 
are  made  practically  watertight  to  12  ft  above 
the  water  level  by  3-in.  oak  sheeting,  thoroughly 
calked. 

The  shaft  is  to  be  encased  down  to  the  rock 
with  Jackson  steel  sheet  piling,  which  is  carried 
up  9  ft.  above  the  water  level,  making  the  total 
length  of  the  sheeting  69  ft.  The  circle  enclosed 
by  the  sheeting  is  20  ft.  in  diameter  to  a  depth 
of  46  ft.  and  12  ft.  in  diameter  below  that  depth. 
The  large  circle  at  the  top  is  formed  by  sheeting 
of  the  same  size  and  weight  as  that  used  in 
building  the  shore  shaft,  and  is  in  51-ft.  lengths^ 
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which  have  a  penetration  of  9  ft.  into  the  clay 
bed  of  the  lake.  This  sheeting  has  been  success- 
fully driven,  and  at  the  time  these  notes  were 
prepared  the  space  between  it  and  the  walls  of 
the  well  of  the  crib  were  being  filled  with  pack- 
ing material,  in  order  that  the  water  might  be 
pumped  out  of  the  area  enclosed  by  the  sheet- 
ing, and  the  excavation  be  carried  down  suffi- 
ciently to  permit  a  second  set  of  sheeting  to  be 
driven    for   the   smaller   circle.     The   top   of  this 
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ried  by  light  wooden  trusses  with  a  clear  span 
of  so  ft. 

These  trusses  are  of  quite  simple  and  satis- 
factory construction.  They  are  built  entirely  of 
2x8-in.  and  2xio-in.  plank  and  i-in.  iron  rods, 
without  requiring  any  framing  and  very  little 
cutting,  all  of  the  latter  having  been  done  with 
a  hand  saw.  One  truss  was  laid  out  so  a  com- 
plete set  of  pieces  could  be  cut  for  it,  then  these 
pieces   were   used    as   patterns,    from  which   the 


Tramway  Buckets  on   Telpherage  Switches  In    Head   House  Over  Shore  Shaft. 

second  set  of  sheeting,  which  consists  of  5-in. 
6j/2-lb.  channels  and  Q-in.  2i-lb.  I-beams,  is  to 
overlap  the  bottom  of  the  upper  set  about  2  ft., 
thus  forming,  together  with  the  material  be- 
tween the  two,  a  joint  that  should  be  perfectly 
safe,  as  it  is  7  ft.  below  the  surface  of  the  bed 
of  the  lake. 

The  crib  was  built  in  a  slip  in  the  Calumet 
River  at  South  Chicago,  about  three  miles  from 
the  site.  Vfter  it  had  been  completed  it  was 
loaded  with  rock  until  it  drew  about  20  ft.  of 
water,  and  on  a  day  when  quiet  water  was  prac- 
tically assured  it  was  towed  to  place  by  three 
tugs  in  about  three  hours.  It  was  then  guyed 
in  position  and  the  rock  filling  required  to  sink 
and  anchor  it  was  placed.  About  500  cords  of 
stone  were  placed  in  the  ballast  pockets  by  two 
derrick  scows,  which  completed  this  work  in  two 
days,  although  the  crib  was  safely  anchored  11 
hours  after  it  reached  the  site.  A  foundation  of 
piles  had  been  driven  previously  in  the  bed  of 
the  lake  at  the  site  and  were  sawed  off  at  the 
surface  of  the  clay,  and  the  crib  settled  into  posi- 
tion on  this  foundation  without  a  mishap. 

Central  Power  Plant. — A  most  complete  central 
power  plant,  including  a  machine  shop  and  a 
blacksmith  shop,  has  been  erected  adjacent  to  the 
shore  shaft,  to  supply  power  for  operations  in 
the  tunnel  and  at  the  two  shaft  head  houses,  and 
for  such  other  purposes  as  are  necessary.  The 
plant  is  in  a  50xi6s-ft.  frame  building  of  un- 
usually substantial  construction  for  such  pur- 
poses. A  2Sxso-ft.  blacksmith  shop  is  placed  in 
the  rear.  In  one  corner  of  the  front  end  of  the 
main  building  is  a  row  of  four  separate  12x21.5- 
ft.  rooms,  which  provide  a  general  office,  an  office 
for  the  contractor's  enpneers,  an  office  for  the 
city  engineers  and  a  bath  and  toilet  room.  The 
remainder  of  the  building  is  one  large  room, 
which  is  free  from  columns,  the  roof  being  car- 
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monwealth  Edison  Co.  This  power  is  received 
as  3-phase  4400-volt  alternating  current  and  is 
stepped  down  to  440  volts  for  use  in  the  plant  by 
a  bank  of  transformers  along  one  side  of  the 
building.  A  250-kw.  direct-current  generator,  di- 
rect connected  to  an  alternating-current  motor,  is 
also  installed  to  furnish  direct  current  at  250 
v.olts  for  operating  the  elevator  in  the  shore 
shaft,  electric  locomotives  in  the  tunnel  headings, 
and  so  forth. 

Four  motor-driven  Ingersoll-Rand  air  com- 
pressors, with  a  combined  capacity  of  approxi- 
mately 4,000  cu.  ft.  per  minute,  have  been  in- 
stalled in  the  power  house  to  furnish  air  to 
operate  rock  drills  at  the  face  of  the  excavation 
in  the  tunnel  headings.  These  compressors  are 
all  compound  duplex  machines.  Two  of  them, 
with  1454-in.  and  22j4-in  by  14-in.  cylinders,  each 
have  a  rated  capacity  of  841  cu.  ft.  of  free  air  per 
minute,  when  operating  against  80-lb.  pressure, 
and  are  each  belt-driven  by  a  150-h.  p.  General 
Electric  motor.  The  other  two,  with  idy^-'m.  and 
2514-in.  by  i6-in.  cyhnders,  each  have  a  rated 
capacity  of  1,205  cu.  ft.  of  free  air  per  minute, 
when  operating  against  8o-lb.  pressure,  and  are 
each  belt-driven  by  a  200-h.  p.  General  Electric 
motor.  These  motors  are  each  equipped  with  a 
starting  device  within  the  frame  of  the  machine. 

The  four  compressors  all  deliver  into  either 
of  two  6  X  i2-ft.  upright  receivers  in  the  build- 
ing. A  lo-in.  pipe  header  is  extended  from  these 
receivers  to  the  adjacent  shore  shaft,  where  a 
g-in.  line  is  taken  off,  and  a  7-in.  line,  8,000  ft. 
long,  is  continued  out  to  the  intermediate  shaft 
in  the  lake.  The  7-in.  line  is  flanged  spirally- 
riveted  steel  pipe  from  the  shore  line  to  the 
intermediate  shaft  and  is  placed  on  the  bottom 
of  the  lake,  with  flexible  joints  to  provide  for 
variations  in  grade.  This  pipe  is  designed  for 
a  working  pressure  of  200  lb.  per  square  inch 
and  weighs  about  9  lb.  to  the  linear  foot. 


Steel  Sheeting   Driven   to    Form    20-Foot    Circular   Shaft   at    Intermediate    Crib. 


material  could  be  cut  for  the  whole  series  of 
trusses.  The  trusses  each  contain  about  20  ft., 
board  measure,  of  lumber  to  the  linear  foot  and 
Weigh  approximately  3,500  lb.  They  were  there-' 
fore  easily  erected  with  a  light  gin  pole  equipped 
with  hand  blncks. 

All  of  the  equipment  in  the  power  plant  is 
driven  by  electric  motors  operating  on  power 
supplied  from  the  commercial  circuits  of  the  Com- 


The  entire  compressor  equipment  has  been 
placed  in  one  ccntrar  power  plant  on  shore  and 
a  pipe  line  carried  in  the  intermediate  shaft, 
rather  than  to  transmit  electrical  power  to  that 
shaft  to  drive  a  compressor  there,  for  two  prin- 
cipal reasons.  •  First,  no  space  was  available  in 
the  head-house  over  that  shaft.  This  head-house 
and  the  crib  on  which  it  stands  are  very  large 
and    expensive,   but   the   provision   of    the   addi- 
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tioaal  space  required  for  a  compressor  wouM 
have  involved  an  increase  in  the  cost  of  build- 
ing  a  larger  crib  which  would  not  have  been  in 
keeping  with  trte  advantage  to  be  gained.  On 
the  other  hand,  the  operation  of  two  separate 
compressor  plants  would  have  occasioned  double 
the  expense  for  attendance  that  is  required  br 
a  single  central  one.  Furthermore,  advantages 
for  ventilating  the  tunnel  headings  which  are 
afforded  by  the  one  central  installation  could 
aot  be  obtained  with  two  separate  plants. 

It  is  contemplated  that  24  to  30  air  drills  will 
be  worked  in  the  two  headings  to  be  driven 
from  each  shaft,  and  on  this  basis  the  4,000  cu. 
ft  per  minute  of  air  capacity  that  has  been  pro- 
vided might  appear  to  be  more  than  is  neces- 
taxj.  It  was  held,  however,  that  the  provision 
of  more  power  than  is  generally  considered  to 
be  required  would  preclude  any  possibility  of 
shut-downs  of  the  extensive  plant  due  to  one 
compressor  being  out  of  service.  Another  great 
whrantage  of  the  large  amount  of  available  air 
power  is  the  ability  to  clear  the  gfases  from  the 
headings  after  a  blast.  Arrangements  will  be 
made  to  deliver  the  full  output  of  all  four  com- 
pressors at  the  face  of  the  excavation  in  a  head- 
ing directly  following  a  blast.  This  will  undoubt- 
edly greatly  reduce  the  delays  which  are  occa- 
tioned  under  ordinary  circumstances  by  waiting 
for  the  gases  to  disperse,  and  will  also  clear  the 
atmosphere  so  thoroughly  that  the  laborers  at 
the  face  can  deliver  more  efficient  results  when 
they  return   to  work  again. 

Direct-current  electrical  power  for  operating 
the  locomotives  to  be  used  in  the  headings  driven 
from  the  intermediate  shaft  and  for  pumps  in 
the  latter  is  transmitted  on  two  bare  copper 
wires  carried  on  insulators  on  the  center  line 
of  the  top  cross  arms  on  the  tramway  towers. 
The  elevator  for  this  shaft  is  arranged  to  be 
driven  by  a  steam  engine,  in  order  that  the 
men  in  the  headings  may  be  hoisted  to  the 
surface  whether  current  is  available  or  next. 
Alternating  current  for  lights  in  the  head  house 
of  the  intermediate  shaft,  in  the  tunnel  head- 
ings driven  from  the  latter  and  for  a  light  at 
each  of  the  tramway  towers  is  carried  from 
die  central  power  plant  by  a  pair  of  insulated 
wire*  on  the  top  cross  arm  of  the  towers.  A 
regular  nautical  signal  lamp  is  also  maintained 
on  each  tower  as  an  added  precaution.  A  very 
powerful  searchlight,  mounted  at  such  a  po- 
sition slightly  to  one  side  of  the  inshore  end 
of  the  tramway  that  it  can  be  thrown  the  full 
length  of  the  latter,  greatly  assists  in  operating 
the  tramway  at  night,  as  well  as  affording  an 
additional  safeguard  to  shipping. 

A  quite  complete  machine  shop  has  been  in- 
tUlled  in  the  rear  end  of  the  power  plant  build- 
ing. This  shop  includes  a  drill,  a  12-in.  8-ft. 
lathe,  a  22-in.  planer,  a  radial  drill  with  a  12-ft. 
arm,  a  pipe  threader,  a  steel  saw  and  a  grind- 
stone. All  of  this  equipment  is  driven  from 
line  shafts  by  a  25-h.-p.  motor  carried  on  a 
bracket  suspended  from  a  roof  truss.  A  smaller 
motor  would  have  sufficient  capacity  to  drive 
these  various  machines,  but  the  larger  one  was 
installed  in  order  to  have  enough  power  to  start 
the  motor-generator  set.  The  equipment  in  this 
machine  shop,  and  in  the  blacksmith  shop,  which 
contains  two  6-ft.  forges,  a  small  air-driven  trip 
hammer,  arf  emery  wheel  and  a  radial  drill, 
permits  practically  all  repairs  to  the  construc- 
tion plant  to  be  made  at  the  work.  Repairs 
that  cannot  be  handled  by  this  equipment  will 
be  made  in  the  bridge  and  steel  works  of  Geo. 
W.  Jackson.  Inc.,  so  all  dependence  on  outside 
sources  for  such  work  is  avoided. 

The  Southwest  Land  and  Water  Tunnel  is 
being  driven  under  the  supervision  of  Mr.  John 
Ericson,  city  engineer  of  Chicago..  Mr.  G.  F. 
Samuels  is  engineer  in  charge  for  the  city.    Mr. 
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Geo.  W.  Jackson,  president  and  chief  engineer 
of  Geo.  \V.  Jackson,  Inc.,  has  personally  di- 
rected the  installation  of  the  construction  plant 
and  will  supervise  the  operation  of  it. 


Harbor  Work  at  Huron,  Ohio. 


The  United  States  Government  is  at  present 
making  improvements  in  the  harbor  of  Huron, 
Ohio,  a  small  city  on  the  south  shore  on  Lake 
Erie  near  Sandusky.  The  Huron  River  was 
originally  obstructed  by  a  sand-bar  at  its  mouth, 
which  closed  it  to  navigation,  and  in  1826  the 
first  project  for  its  removal  was  adopted.  This 
provided  for  two  parallel  timber  jetties  90  ft. 
apart,  extending  into  the  lake  from  the  river 
bank.      These    jetties    were    lengthened    and    re- 
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improvement  work.  They  were  built  at  diflferent 
times  and  differed  materially  in  details  of  con- 
struction, varying  in  width  from  16  to  24  ft. 
The  bottom  of  the  lake  at  this  point  is  a  stiff 
clay,  and  the  cribs  were  sunk  in  trenches  exca- 
vated in  this'material,  without  the  usual  rip-rap 
foundations.  The  cribs  have  settled  considerably 
and  lost  their  true  alignment. 

Where  the  old  cribs  were  capped  with  the  new 
concrete  superstructure  the  cribs  were  cut  down 
to  3  ft.  below  mean  lake  level,  and  a  line  of 
concrete  blocks  was  set  on  both  the  river  and 
harbor  sides  of  the  jetty.  These  blocks  were 
aproximately  4  by  4  ft.  and  of  sufficient  length  to 
span  from  one  cross  timber  of  the  crib  to  the 
next,  about  8  or  9  ft.  To  give  a  proper  align- 
ment to  the  superstructure  it  was  frequently  nec- 
essary  to  give  these  blocks   irregular   forms  in- 


Anchoring  the  Construction   Crib;  and  Passenger  Car  at  Land  Tower  of  Tramway. 


paired  from  time  to  time,  and  the  channels  finally 
deepened  by  dredging  to  16  ft.  Altogether,  up  to 
June  30,  1905,  the  United  States  Government  had 
expended  $269,908.95  on  the  project,  and  in  addi- 
tion considerable  dredging  had  been  done  by  local 
authorities. 

The  existing  project  was  authorized  by  the 
■  River  and  Harbor  Act  of  March  3,  1905,  and 
provides  for  a  channel,  with  a  depth  of  20  ft.  It 
utilizes  all  of  the  west  jetty  which  was  service- 
able, extending  it  240  ft.  and  terminating  it  at  a 
pierhead  50  ft  square.  A  similar  pierhead  was 
constructed  300  ft.  easterly  from  the  extremity 
of  the  west  jetty  and  is  now  being  connected  to 
the  shore  by  a  rubble  mound  breakwater,  which 
extends  from  the  pierhead  to  a  point  1,200  ft. 
east  of  the  present  east  jetty.  Upon  the  comple- 
tion of  the  work  the  latter  is  to  be  removed.  The 
west  jetty  has  a  length  of  1,741  ft.,  and  the  break- 
water when  completed  will  have  a  lengrth  of 
1,756  ft. 

The  west  jetty  consists  of  1,109  ft  of  timber 
cribs,  582  ft.  of  timber  crib  with  concrete  super- 
structure and  50  ft.  for  the  pierhead.  The  old 
timber  cribs  were  used  as  far  as  possible  in  the 


stead  of  the  gross  sections  originally  designed. 
The  space  between  the  concrete  blocks  was  filled 
in  with  rip-rap  and  surmounted  with  concrete 
placed  in  mass  to  a  height  of  6  ft.  above  mean 
lake  level.  The  pierhead  of  the  west  pier  was 
given  a  height  of  14  ft.  above  datum,  to  provide  a 
foundation  for  a  lighthouse. 

The  breakwater,  or  west  jetty,  consists  of  a 
rubble  mound  of  quarry-run  stones  covered  with 
large  placed  stones.  On  the  harbor  side  the  slope 
is  one  on  one  from  the  bottom  to  12  ft.  below 
mean  lake  level,  and  one  on  two  to  the  top  of  the 
structure,  which  is  8  ft.  above  datum.  The  width 
of  the  top  is  10  ft. 

The  average  weight  of  the  quarry-run  stones 
of  which  the  jetty  is  built  is  I'A  tons,  running  all 
the  way  from  200  lb.  to  5  tons  in  individual  pieces. 
The  specifications  required  that  no  stones  should 
have  a  thickness  of  less  than  1-3  its  greatest 
dimension.  The  placed  stone  is  aproximately 
rectangular  in  shape,  with  no  angle  sharper  than 
60  deg.,  or  more  obtuse  than  120  deg.,  weighing 
from  4  to  10  tons.  The  specifications  require  it 
to  be  set  close  with  a  derrick  on  the  best  and 
largest   bed,   adjacent    stones   not    to   be    farther 
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apart  than  18  in.  The  stones  are  set  to  break 
joints'  and  tie  the  work  together  as  far  as  pos- 
sible, and  on  the  slopes  none  vary  more  than  12 
in.  from  the  adopted  outline.  The  lowest  outside 
row  of  the  placed  stones  on  each  side  is  set  flat, 
with  the  tops  of  thf  stones  as  neav  as  possible 
at  mean  lake  level,  while  the  remainder  of  the 
covering  stone'is  placed  edgewise. 

In  constructing  the  breakwater  the  contractor 
"built  a  private  storage  yard  near  the  shore  end 
of  the  jetty  and  adjacent  to  the  tracks  of  the 
Wheeling  &  Lake  Erie  R.  R.,  and  a  track  was 
laid  from  this  storage  yard  out  onto  the  jetty, 
"being  lengthened  as  the  work  progressed.  An  In- 
terstate Engineering  Co.  8-wheel  locomotive  crane 
weighing  65  tons  and  having  an  8o-ft.  boom  han- 
dles all  of  the  stones  from  flat  cars  run  out  on 
the  jetty  behind  it.     For  a  time  this  crane  also 


Rubble  Breakwater  at  Huron. 


If  Section  of  Pierhead  at  Huron. 


-switched  the  cars  back  and  forth  from  the  yard 
to  the  jetty,  but  as  the  breakwater  reached  a 
length  of  700  ft.  a  small  locomotive  was  placed 
in  service,  to  prevent  the  large  loss  of  time  due 
to  switching  by  the  crane.  In  extending  the 
breakwater  the  crane  throws  the  quarry-run  stone 
into  the  water  in  advance  of  the  work,  until  the 
rock  is  built  up  to  about  i  ft.  above  the  water 
for  about  30  ft.,  sufficient  to  lay  one  section  of 
track.  The  top  of  this  new  section  is  leveled  off 
with  small  rip-rap,  and  upon  it  are  laid  track 
stringers  carrying  closely  spaced  ties.  The  top  of 
rail  is  aproximately  25^  ft.  above  the  level  of  the 
lake. 

About  eight  days  are  required  to  fill  one  of 
these  30-ft.  advance  sections  of  the  breakwater. 
When  the  track  is  in  place  on  the  new  section  the 
placed  stones  are  set  on  each  side  of  the  jetty, 
leaving  the  track  clear.  This  method  is  being  fol- 
lowed on  the  entire  length  of  the  structure,  and 
after  it  is  joined  to  the  pierhead  the  crane  will 
work  backwards,  setting  the  placed  stone  over  the 
portion  now  given  up  to  the  roadbed.  Some  of 
the  placed  stones  have  weighed  as  high  as  14 
tons,  while  a  great  many  have  been  used  which 
weigh  10  tons,  the  average  being  about  5.  The 
average  day's  work  for  8  hr.  is  about  200  tons  of 
■quarry-run  and  placed  stone  combined,  and  the 
maximum  tonnage  for  one  day,  consisting  entirely 
•of  quarry-run,  is  454  tons.  The  estimated  weight 
of  stone  in  the  entire  breakwater  is  63,500  tons. 
The  usual  force  required  in  filling  the  break- 
Tvater  consists  of  a  superintendent,  a  foreman,  an 
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engineer  and  a  fireman  on  the  locomotive  crane, 
the  locomotive  crew  and  three  laborers.  When 
the  riprap  is  being  placed  and  the  track  laid  an 
additional  force  of  laborers  is  required.  The  con- 
tractor for  the  work  is  Hunkin  Bros.  Construction 
Co.,  of  Cleveland.  Most  of  the  stone  is  limestone 
from  Bellevue,  Ohio,  26  miles  from  Huron,  though 
a  small  quantity  of  sandstone  has  been  obtained 
from  North  Amherst,  Ohio. 

While '  this  work  has  been  in  progress  the 
Wheeling  &  Lake  Erie  R.  R.  have  constructed 
two  basins  near  the  mouth  of  the  Huron  River 
and  propose  to  construct  a  third  one  opening  into 
the  harbor  behind  the  breakwater.  The  basins 
have  a  depth  of  21  ft.  and  are  enclosed  by  timber 
retaining  walls.    The  material  excavated  from  the 
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The  Erection  of  the  Moodna  Creek  Viaduct. 


Plan  of   Huron    Harbor. 


The  Erie  &  Jersey  R.  R.  viaduct  across  Moodna 
Creek,  New  York,  is  3,200  ft.  long- and  about  i83 
ft.  high,  and  is  compose^  of  alternating  40  and 
.80-ft.  plate  girder  spans  supported  on  steel  towers 
as  described  in  The  Engineering  Record  of  July 
6,  1907.  As  now  under  construction,  it  contains 
about  4,000  tons  of  steel  and  will  carry  a  single 
track,  but  it  is  designed  for  future  conversion  to 
a  double-track  structure  by  the  addition  of  two 
more  lines  of  plate  girders  and  column  reinforce- 
ments amounting  to  about  1,750  tons  of  additional 
steel  work. 

The  longitudinal  girders  5^^  ft.  deep  and  9  ft 
deep  are  of  ordinary  construction,  web-con- 
nected at  the  ends  to  double  transverse  plate 
girders  10  ft.  deep  which  are  riveted  across  both 
faces  of  the  battered  tower  columns.  The  end 
sections  of  the  webs  are  shop-riveted  to  the 
columns  and  have  field  riveted  cover  splice  plates, 
field  riveted  to  the  ends  of  the  13-ft.  long  center 
section.  The  maximum  towers  are  5  stories  high 
v\(ith  the  panels  X-braced  in  both  faces  but  have 
horizontal  struts  at  panel  points  only  in  the  trans- 
verse plane.  In  the  tallest  tower  one  column  in 
each  bent  has  a  roller  bearing  on  the  pier 
masonry.  Expansion  ends  are  provided  for  the 
80  ft.  girders  about  240  ft.  apart  where  they  have 
a  sliding  bearing  in  a  pocket  attached  to  the  web 
of  the  transverse  girder,  all  other  girder  bearings 
are  fixed. 

The  viaduct  was  erected  by  a  steel  traveler 
designed  also  for  use  in  the  construction  of  other 
extension  works  now  in  progresss  for  the  Erie 
R.  R.  system.  The  overhead  traveler  is  a  simple 
rectangular  framework  200  ft.  long,  30  ft.  high 
and  igyi  ft.  wide  on  centers,  which  weighs  about 
100  tons.  It  is  designed  as  a  cantilever  with  an 
80-ft.  overhang  and  booms  projecting  from  its 
extremities  with  sufficient  length  and  capacity  to 
handle   tower  members   120   ft.,  or   2  spans  dis- 


Concrete-Topped  Crib  at  Huron 


Removable  Bracket  for  Jacking  up    Traveler,   Moodna  Creek. 


larger  basin  was  used  to  fill  a  marsh  forming  part 
of  the  company's  property  north  of  the  tracks  of 
the  Lake  Shore  &  Michigan  Southern  Ry. 

The  work  is  being  carried  on  under  the  direc- 
tion of  Lieutenant  Colonel  C.  McD.  Townsend, 
Carps  of  Engineers,  U.  S.  A. 


The  Electric  Locomotives  being  used  in  the 
Simplon  Tunnel  are  troubled  with  excessive  con- 
densation, affecting  the  insulation,  due  to  the 
difference  in  temperature  in  the  tunnel  and  out- 
side. 


tant  from  the  end  of  the  completed  structure.  It 
is  of  special  and  rather  peculiar  construction,  dif- 
fering materially  from  ordinary  travelers  in  the 
method  by  which  it  is  supported  from  and  ad- 
vanced on  the  finished  structure,  in  the  provision 
made  for  handling  through  it  unloading  and  low- 
ering the  members  of  the  viaduct  and  in  the  plans 
for  utilizing  it  for  other  purposes  and  realizing 
a  heavy  salvage  after  its  work  in  erecting  these 
viaducts  is  finished. 

It  consists  essentially  of  a  riveted  Pratt  truss 
span  with  riveted  members  throughout  and  with 
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lateral  bracing  only  in  the  planes  of  the  top 
chord.  TTiere  is  no  transverse  connection  be- 
tween the  bottom  chords  nor  between  the  mem- 
bers of  the  trusses  except  what  is  afiForded  by  the 
sway-brace  frames,  12  ft.  deep,  and  temporary 
wooden  studs  replaced  "and  removed  as  neces- 
sary during  erection.  .\  clearance  generally  i8  ft. 
wide  and  18  ft  high  is  thus  provided  through  the 
traveler  to  allow  for  car  service  and  the  handUng 
of  material  through  it  from  end  to  end.  Thi» 
clearance  is  reduced  to  15  ft.  vertical  by  the  over- 
head hoisting  engine  platform,  43  ft.  long,  built 
between  the  trusses  at  the  rear  end  of  the  canti- 
lever. It  is  not,  however,  diminished  by  the 
duplex-geared  girder  crane  of  15  tons  capacity 
and  i6yi  ft.  span  which  runs  on  tracks  made  with 
I-beams  100  ft.  long  to  the  outer  end  of  the 
traveler. 

When  in  service  the  traveler  is  supported  at 
panel  points  Lo  and  L6  at  the  rear  extremity 
and  on  the  last  completed  bent  of  permanent 
structure  with  pin  bearings  in  ordinary  shoes  and 
pedestals,  the  latter  being  seated  on  the  top 
flanges  of  the  transverse  girders  of  the  viaduct 
towers.  At  each  bearing  the  traveler  is  anchored 
by  vertical  bolts  with  nuts  at  both  ends  bearing 
against  the  bottom  chords  of  the  traveler  and  the 
bottom  flanges  of  the  transverse  girders  in  the 
viaduct  When  the  traveler  is  advanced,  tempo- 
rary transverse  plate  girders  are  connected  to 
vertical  posts  I  and  6  a  little  above  their  lower 
ends  and  the  traveler  is  lifted  by  jacking  up  un- 
der them  and  then  lowering  it  to  supports  on 
special  trucks  that  travel  on  the  regular  perma- 
nent track  of  the  viaduct. 

Each  traveler  truss  consists  virtually  of  a  com- 
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Detachable   Lifting  Girder. 

plete  l20-{t  truss  and  an  80-ft.  truss,  equivalent 
to  four  of  the  eight  panels  of  the  viaduct  truss, 
with  their  bottom  chords  pin-connected  together 
at  panel  point  6,  the  forward  bearing  over  the 
last  completed  bent  of  the  viaduct.  The  top 
chords  of  the  two  trusses  are  connected  by  a 
horizontal  tension  member  U5  U7  taking  the 
stress  from  the  cantilever  to  the  anchor  arms. 
The  trusses  are  designed  so  that  after  their  ser- 
vice in  the  erection  traveler  is  completed  the  80-f*. 
trusses  can  be  extended  ]o  make  duplicates  of 
the  lao-ft.  trusses  and  all  together  the  four 
trusses  will  suflice  to  make  two  spans  of  ordinary 
l20-ft.  highway  bridges. 

TTie  traveler  is  of  very  simple  construction 
with  standard  details  and  workmanship  according 
to  the  Erie  Railroad  specifications.  It  is  built 
with  medium  steel,  all  rivets  are  f^-in.  in  diam- 
eter and  holes  are  punched  without  reaming.  The 
top  chords  and  end  posts  are  each  made  with  a 
pair  of  lo-in.  channels  and  a  i7!/2  x  !4-in.  cover 
plate.  The  bottom  chords  are  made  with  a  pair 
of  i2-in.  channels,  latticed  on  both  flanges,  and 
the  vertical  and  diagonal  members  are  made  with 
pairs  of  channels  latticed  and  bolted  at  both  ends 
between  jaw  plates  shop  riveted  to  the  webs  of 
the  top  and  bottom  chords.  The  transverse 
sway-brace  struts  are  like  lattice  girders  6Vi 
and  12^^  ft.  deep,  the  former  being  completely 
shop  riveted  and  the  latter  having  their  mem- 
bers shipped  loose  and  bolted  together  and  con- 
nected in  the  field.  The  top  lateral  diagonals  are 
•ingle  angles,  one  of  which  is  continuous  across 
the  panel  and  the  other  is  ctrt  to  clear  it  at  inter- 
section and  spliced  across  and  connected  to  it  by 
a  bolted  flange  cover  plate. 


Each  main  bearing  is  made  with  a  3}4-in.  pin 
engaging  the  double  webs  of  a  riveted  shoe  bolted 
to  the  bottom  chord  of  the  truss  and  having  three 
alternating  bearings  in  a  cast-iron  shoe  with 
horizontal  transverse  guide  strips  engaging  the 
edges  of  the  top  flange  of  the  transverse  header 
girder  of  the  finished  viaduct  over  the  center  of 
the  viaduct  column.  Three  bearings  are  provided 
for  each  truss,  one  at  the  rear  end,  one  at  the 
inner  end  of  the  cantilever  and  one  at  the  outer 
end  of  the  cantilever,  to  engage  the  advance  bent 
of  the  tower  as  soon  as  it  is  erected. 

At  Li  and  L6  the  bottom  chords  of  the  trusses 
are  spliced  with  web  cover  plates  which  project 
far  beyond  the  top  flanges  to  form  jaws  providing 
for  the  connections  of  the  vertical  and  diagonal 
posts,  and  also  receiving,  on  their  inner  faces, 
very  heavy  brackets  to  take  the  reactions  of  the 
hydraulic  jacks  used  to  lift  the  traveler  from  its 
bearings  to  the  truck  and  from  the  truck  to  its 
bearings.  These  brackets  are  3  ft.  deep  with  a 
lower  horizontal  flange  2  ft.  long  and  a  very 
heavily  reinforced  web,  and  are  each  attached 
with  42  bolts. 


of  the  transverse  girders  with  their  upper  ends 
engaging  the  lower  flanges  of  the  lifting  brackets 
at  panel  points  Lo  and  Li  and  are  operated  until 
the  traveler  is  lifted  clear  of  the  cushions  on  the 
trucks.  The  trucks  are  then  withdrawn  and  the 
jacks  are  slaclied  off  to  lower  the  traveler  to 
bearing  on  its  shoes  and  pedestals  and  it  is 
anchored  to  the  viaduct  by  sixteen  'l-in.  vertical 
rods  6J/2  ft.  long,  engaging  the  bottom  chord  as 
already  described.  The  two  bearing  girders  Gl 
are  then  detached  and  placed  w'ith  the  trucks  at 
one  side,  out  of  the  way.  The  viaduct  members 
are  then  brought  inside  the  traveler  by  cars  on 
the  material  tracks  which  deliver  them  to  the 
girder  crane,  and  the  latter  carries  the  material 
for  the  respective  towers  out  to  position  and 
lowers  it,  to  be  swung  into  place  by  auxiliary 
tackles,  and  then  while  the  bent  is  securely  guyed 
brings  out  the  80-ft.  girders  and  seats  them  on  it. 
After  these  are  connected  the  bearing  and 
anchorage  for  the  extremity  of  the  traveler  at 
points  Lio  are  adjusted  on  top  of  the  transverse 
bents  and  the  remainder  of  the  materials  are 
brought  by  the  tower  and  the  girder  crane  to  the 
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Cantilever  Viaduct  Traveler  Used  at  Moodna  Creek. 


The  vertical  posts  at  Ui  and  Li  have  wide 
longitudinal  vertical  plates  riveted  to  their  inner 
flanges  beyond  which  they  project  with  open 
holes  to  receive  the  connection  bolts  through  the 
transverse  end  plates  of  the  carrying  girders  Gi. 
These  girders  are  17  ft.  ioJ4  >"•  long,  out  to  out, 
and  have  two  35^x^-in.  webs  1014  in.  apart  in 
the  clear  which  are  connected  by  five  equidistant 
transverse  diaphragms  and  have  four  6x4x5^^- 
in.  flange  angles.  The  three  intermediate  dia- 
phragms are  set  at  the  points  where  the  girder 
takes  bearing  on  blocking  on  the  moving  truck, 
and  are  proportioned  to  reinforce  it  for  the  con- 
centrated shears  at  these  places. 

Each  moving  truck  has  six  double  flange 
wheels  with  their  journal  boxes  bolted  to  the  bot- 
tom flanges  of  two  pairs  of  is-in.  longitudinal 
I-beam  sills  7  ft.  long  and  6J/2  ft.  apart  on  cen- 
ters. These  sills  carry  across  their  top  flanges  a 
single  transverse  girder  10  ft.  long  made  with 
three  15-in.  I-beams  bolted  together  with  cast-iron 
separators.  Three  pairs  of  longitudinal  yellow 
pine  cushion  blocks  on  the  top  flanges  of  this 
girder  give  bearing  against  the  transverse  carry- 
ing girders  Gl.  The  vertical  posts  at  the  outer 
extremities  of  the  cantilever  trusses  serve  as 
masts  for  4S-ft.  wooden  derrick  booms  with  fit- 
tings made  at  Erie  Railroad  machine  shop.  The 
total  weight  of  the  traveler  is  about  200,000 
lb.,  and  it  is  proportioned  to  carry  a  concentrated 
load  of  30,000  lb.  at  the  extremity  of  each  canti- 
lever truss. 

After  completing  two  panels  of  the  viaduct  the 
traveler  is  advanced  until  panel  points  L6  are 
centered  over  the  last  transverse  tower  bent  com- 
pleted.   Hydraulic  jacks  are  then  set  on  the  tops 


derrick  booms  on  the  end  of  the  traveler,  which 
completes  the  erection  of  the  tower  and  sets  the 
40-ft.  girders  on  it.  The  girders  Gi  are  lowered 
and  reconnected  in  their  former  positions,  the 
trucks  are  brought  out  and  placed  under  them 
and  the  hydraulic  jacks  are  set  under  the  lifting 
brackets  again  and  raise  the  traveler  clear  of  the 
trucks  to  which  it  is  lowered,  the  jacks  released 
and  the  traveler  advanced  120  ft.  as  before  and 
so  on.  The  movement  of  the  traveler  is  thus 
accomplished  easily  and  quickly  on  the  material 
track,  and  the  bearings  on  the  center  lines  of 
the  trusses  over  the  tops  of  the  tower  columns 
utilize  the  full  width  of  the  viaduct  notwithstand- 
ing that  the  latter  is  only  equipped  with  a  single 
pair  of  girders  close  together  for  a  single  track. 

The  Erie  Railroad  construction  department  is 
under  Mr.  J.  M.  Graham,  vice-president,  and  Mr. 
Francis  Lee  Stuart,  chief  engineer,  under  whose 
direction  the  viaduct  was  designed  by  Mr. 
Mason  R.  Strong,  engineer  of  bridges  and  build- 
ings, with  the  assistance  of  Mr.  F.  A.  Howard, 
assistant  engineer  of  bridges  and  buildings.  The 
erection  has  been  done  by  the  Bridge  and  Build- 
ing Department,  under  the  charge  of  Mr.  W.  H. 
Wilkinson,  inspector  of  bridges.  The  steel  work 
was  fabricated  by  the  McClintic-Marshall  Con- 
struction Company. 


Fuel  Oil  on  Locomotives  is  largely  used  in 
Mexico,  where  about  4,000  bbl.  are  now  consumed 
daily,  it  is  stated,  on  the  Mexican  Central  Ry. 
alone.  More  locomotives  are  now  being  fitted 
with  oil  burners  as  a  result  of  the  satisfactory 
experience  in  the  past.  The  oil  costs  about  $1.10 
per  barrel,  giving  a  material  saving  over  coal. 
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A  Favorable  Report  on  the  Calumet  Drain- 
age Canal. 


On  Oct.  19  Mr.  Rudolph  Hering  submitted  a 
report  to  the  Trustees  of  the  Chicago  Sanitary 
District  which  will  unquestionably  be  the  leading 
argument  they  will  use  in  their  endeavor  to 
secure  permission  from  the  Federal  authorities 
to  turn  4,000  cu.  ft.  of  lake  water  per  second  into 
the  drainage  canal  in  addition  to  the  10,000 
cu.  ft.  per  second  which  the  International  Water- 
ways Commission  has  approved.  It  will  be  re- 
called that  Messrs.  Hering  &  Fuller  were  re- 
tained by  the  International  Waterways  Commis- 
sion to  report  on  certain  features  of  sewage  dis- 
posal in  the  Calumet  District  lying  south  of 
Chicago,  and  that  their  report  was  in  favor  of 
septic  tanks  and  sprinkling  filters.  As  Mr.  Her- 
ing was  the  engineer  who  designed  the  main 
features  of  the  Chicago  drainage  canal,  this 
report  has  been  regarded  by  a  good  many  people 
as  indicating  a  change  of  opinion  on  his  part 
concerning  the  methods  of  sewage  disposal  ad- 
visable for  the  district  about  the  lower  end  of 
Lake  Michigan.  In  order  to  counteract  any 
such  view,  in  all  probability,  the  Trustees  of  the 
Sanitary  District  retained  him  to  report  on  the 
most  desirable  method  of  disposing  of  the  sewage 
of  the  so-called  Calumet  sub-division  of  the 
Sanitary  District  without  causing  a  nuisance  ot- 
any  pollution  of  the  lake  water,  irrespective  of 
previous  recommendations  or  legal  restrictions. 
He  was  requested  by  the  Trustees  to  take  a 
comprehensive  view  of  the  problem,  so  that 
any  recommendation  he  made  would  be  in  line 
with  what  appears  to  him  to  be  the  proper  so- 
lution of  sewage  disposal  problems  in  the  dis- 
tant future.  He  was  also  requested  to  furnish 
estimates  of  cost  and  any  attending  benefits  that 
would  be  associated  with  whatever  method  he 
recommended.  The  .conclusions  in  his  report 
are  as  follows: 

The  Calumet  Subdivision  is  the  term  used  for 
that  part  of  the  Sanitary  District  lying  south 
of  87th  street,  because  for  the  territory  north  of 
that  street  provision  for  sewerage  already  exists 
or  has  been  planned.  The  Calumet  River  passes 
through  its  southern  part  and  resembles  both  in 
ordinary  and  flood  discharges  the  Chicago  River 
before  its  flow  was  reversed.  There  is  also  a 
low  divide  a  few  miles  to  the  west,  beyond 
which  the  drainage  flows  into  the  Desplaines 
River  at  Sag,  and  thence  to  the  Mississippi 
River.  Much  of  the  territory  is  already  pro- 
vided with  sewers,  which  take  both  sewage  and 
rain  water,  except  a  small  area  at  Pullman, 
where  these  waters  are  separated. 

The  lowness  of  most  of  the  area  makes  it 
necessary  for  much  of  the  sewage  and  rain  water 
to  be  pumped.  At  psth  street,  near  the  mouth 
of  the  river,  there  is  a  pumping  station  for  this 
purpose.  Under  flood  conditions  sewage  enters 
the  lake,  which  in  the  future,  and  perhaps  al- 
ready, must  endanger  the  wholesomeness  of  the 
water  at  the  Hyde  Park  intake  of  the  Chicago 
waterworks. 

There  are  two  methods  available  for  properly 
disposing  of  the  sewage  in  the  Calumet  region,  so 
as  to  prevent  the  pollution  of  the  water  supply 
of  the  city  and  prevent  any  nuisance  in  the 
river  or  on  land.  One  of  these  methods  is  puri- 
fication by  means  of  septic  tanks  and  sprinkling 
filters,  the  other  is  by  repeating  the  method 
now  used  in  Chicago  and  building  a  canal  from 
the  Calumet  River  across  the  low  divide  to 
join  the  present  sanitary  canal  at  Sag.  and  by 
reversing  the  flow  of  the  Calumet  River  to 
carry  in  it  sufficient  water  to  dilute  the  sewage 
properly.  Whenever  this  flow  is  less  than  re- 
quired, the  deficiency  is  supplied  from  the  lake ; 
whenever  it  is  greater,  the  excess  flow  goes  to 
the   lake.     To   guard   against   the   sewage   being 


carried  into  the  lake  at  such  times,  it  is  neces- 
sary to  build  intercepting  sewers  to  discharge 
it  into  the  canal  and  not  into  the  river. 

At  the  request  of  the  International  Water- 
ways Commission,  the  various  "available  meth- 
ods of  disposing  of  the  sewage  of  the  Calumet 
area,  other  than  by  dilution,"  were  studied  and 
sprinkling  filters  recommended  as  "being  the 
cheapest,  both  in  cost  of  construction  and  opera- 
tion, and  accomplishing  an  adequate  degree  of 
purification."  Under  th,e  instructions  of  the 
Sanitary  District  Trustees,  Mr.  Hering  has  now 
compared  this  method  with  the  dilution  of  the 
sewage  in  the   Calumet-Sag  canal. 

The  dilution  method  was  studied  by  experience 
gained  during  its  application  in  Chicago,  since 
the  sanitary  canal  has  been  opened.  The  canal 
was  originally  designed  to  carry  10,000  cu.  ft. 
per  second,  sufficient  to  dilute  the  sewage  of 
3,000,000  persons.  Above  Summit  provision  for 
this  population  is  being  made;  below  Summit 
the  canal  is  now  capable  of  carrying  14,000  cu.  ft. 
per  second,  but  between  Summit  and  Sag  it  is 
proposed  to  carry  only  10,000  cu.  ft.  per  second, 
and  at  Sag  to  receive  4,000  cu.  ft.  per  second 
through  the  proposed  sanitary  canal  from  the 
Little  Calumet  River.  This  project  will  protect 
the  lake  water  from  receiving  any  sewage,  Mr. 
Hering  states.  It  will  permit  controlling  the 
proper  flow  in  the  canal  at  all  times  and  dilute 
the  sewage  of  1,200,000  persons  in  the  same 
manner  as  the  main  canal  now  built. 

In  order  to  compare  the  two  projects,  it  is 
necessary  to  know  their  true  values,  which  must 
be  based  upon  their  cost  and  collateral  advan- 
tages. A  most  important  item  for  those  who 
pay  the  taxes  is  the  cost.  This  is  obtained  from 
a  balance  between  expenses  and  receipts.  The 
expenses  should  be  stated  as  the  total  annual 
cost,  made  up  of  operating  expenses  and  fixed 
charges  for  interest  and  other  items.  The  re- 
ceipts should  be  given  as  the  returns  from  the 
sale  of  products.  There  is  no  money  returned 
from  the  sprinkling  filters,  as  their  product  has 
no  value.  But  there  is  a  return  from  the  dilu- 
tion project,  because  the  flow  of  4,000  cu.  ft,  per 
second  irih  di-op  66  ft.  and  develop  22,500  ef- 
ficient horse  power.  This  earning  power  pro- 
duced by  the  money  spent  in  building  the  canal 
to  supply  the  water  is  an  asset  as  much  as  if 
it  had  been  built  especially  for  water  power 
purposes.  It  is  an  asset  as  much  as  the  products 
yielded  from  mineral  land  originally  bought  from 
the  government  and  as  much  as  rent  secured 
from  a  building. 

Mr.  Hering  gives  the  accompanying  table, 
showing  the  net  annual  cost  of  the  two  methods 
of  disposal  for  a  population  of  300,000  in  the 
Calumet  region,  and  a  future  population  of  1,200,- 
000;  these  figures  are  based  upon  the  use  of 
sprinkling  filters  and  upon  the  Calumet-Siag 
canal,  first,  for  its  actual  cost,  second,  its  cost 
with  a  return  for  power  at  Lockport,  and  third, 
with  a  return  for  power  at  both  Lockport  and 
Joliet.  This  table  indicates  that  for  an  early 
population  of  300,000,  the  canal  project  would 
cost  annually  about  one-third  as  much  as  filters, 
and  for  a  population  of  1,200,000  about  one- 
quarter  as  much,  not  considering  any  value 
which  the  canal  may  have  for  the  purpose  of 
navigation.  The  table  further  shows  that  when 
the  population  is  1,200,000,  the  presumable  an- 
nual cost  of  the  canal  project,  even  without  any 
returns  from  the  sale  of  power,  would  be 
$136,600  less  than  that  of  sprinkling  filters.  Even 
a  material  variation  in  the  cost  would  not  alter 
the  general  conclusion  that  the  canal  is  the 
cheaper  project,   Mr.   Hering  states. 

The  cost  comparison  alone  would  decide  which 
project  is  the  more  desirable  one  for  the  citizens 
of  Chicago,  if  there  were  not  objections  ap- 
parently more  or  less  serious  that  have  been 
raised   against  the   Calumet-Sag  project.     These 


objections  can  be  satisfactorily  answered,  Mr. 
Hering  reports.  The  most  important  of  them 
are  stated  below. 

Annual  Cost,  Including  Operating  and  Fixed  Charges, 


-Calumet — Sag  Canal.- 


Installation  Cost  of  With  Power 

for  a  Popu-  Sprinkling  Canal      With  power  at  Lockport 

lation  of         Filters.  Alone,     at  Lockport.  and  Joliet. 

300,000       $360,240  $656,900       $384,100  $128,800 

1,200,000         900,300  763,700         490,000         235,600 

A  question  has  arisen  as  to  whether  it  would 
not  be  more  economical  to  utilize  the  main  canal 
and  its  feeders  to  their  full  capacity  for  the 
central  district  of  the  Chicago  metropolis  through 
which  it  runs,  and  to  erect  sewage  treatment 
works  for  all  the  more  distant  parts,  such  as  the- 
Calumet  region.  The  annual  cost  of  works  for 
carrying  out  this  suggestion  would  be  $122,000, 
considering  an  income  from  the  additional  flow 
of  4,000  cu.  ft.  per  second.  But  this  expendi- 
ture does  not  provide  any  relief  whatever  for 
the  Calumet  area,  the  cost  of  which,  for  filters, 
can  be  taken  at  $600,000  per  annum  when  the 
population  in  the  district  is  700,000,  while  the- 
cost  of  the  Calumet-Sag  project  would  be  only 
$175,000  per  annum. 

The  most  important  objection  comes  from  the 
International  Waterways  Commission,  r  which  says 
that  the  diversion  of  14,000  cu.  ft.  per  second 
would  lower  all  of  the  lakes  from  6  to  8J4 
in.,  and  that  the  cost  of  restoring  the  original 
depth  would  be  about  $12,500,000.  It  grants  the 
diversion  of  10,000  cu.  ft.  per  second  without 
further  question  for  sanitary  purposes,  what- 
ever the  effect  upon  navigation  may  be,  but 
recommends  that  the  government  of  the  United' 
States  prohibit  the  diversion  of  any  further 
amount.  Should  the  Sanitary  Canal  cause  the 
lowering  of  the  lake  levels  stated  above,  the 
prohibition  would  certainly  be  in  the  interest 
of  Chicago  no  less  than  those  of  the  entire  lake 
region.  It  seems  evident  to  Mr.  Hering,  how- 
eve  ■•.  from  a  study  of  the  facts  in  the  case,, 
that  whatever  lowering  would  be  caused  by  the 
diversion  through  the  sanitary  canal  is  already 
almost  completely  compensated  by  work  partly- , 
done,  or  recommended  to  be  done,  by  the  Com- 
mission at  Sault  Ste.  Marie. 

The  Commission  has  recommended  the  estab- 
lishment of  a  low-water  level  in  Lake  Superior 
of  601.7  ft.  above  tide,  to  be  held  by  regulating 
works,  and  a  high  water-level  of  603.2  ft.,  or 
18  in.  higher.  The  lowest  annual  mean  level'' 
of  Lake  Superior  occurred  in  1879,  and  was 
601.43  ft.  The  most  protracted  low-water  period 
since  i860  occurred  between  the  years  1888  and 
1893.  During  this  period  the  lowest  annual  meai» 
discharge  at  Sault  Ste.  Marie  was  57,420  cu.  ft. 
per  second  in   1892. 

Computing    from    these    facts    the    depth    of 
storage   necessary,   after   allowing  this   discharge- 
to  continue  down  the  lakes,  to  furnish  in  addi- 
tion   a    continuous    flow    of    14,000    cu.    ft.    per 
second   to  be  diverted  into  the  Mississippi  Val- 
ley at  Chicago,   Mr.  Hering  finds  this   depth   to 
be  21.6  in.     If  we  add  this  depth  to  the  lowest 
annual    mean    level    of    Lake    Superior,    which, 
since    i860  was   601.43,   we  get   an   elevation   of 
603.23,  or  but  a  trifle  higher  than  the  high  water- 
level  recommended  by  the   Commission.     There- 
fore,    its    recommendations,    if     adopted,    would 
create  by  storage  during  high  water  in  the  lake, 
Mr.    Hering   asserts,   almost   the   entire   flow   of 
14,000  cu.  ft.  per  second  desired  by  Chicago  for 
its    two    sanitary    canals,    without    lowering    the 
lakes  in  the  least,  nor  requiring  any  expenditure - 
for  restoring  the  original  depths  of  the  harbors,, 
channels   and   canals   of  the   lake   system. 

Other  countries  spend  large  sums  of  money 
for  water  storage  to  increase  the  flow  of  rivers. 
Our  Great  Lakes,  Mr.  Hering  points  out,  are- 
the  most  magnificient  storage  reservoirs  of  the- 
world,  high  above  ocean  level  and  large  enough 
to  send,  by  gravity,  great  amounts  of  water  tO' 
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the  sea  in  two  directions  for  the  benefit  of 
commerce.  Assuming  now  that  there  cannot  be 
an  injur)'  to  navigation  in  the  Great  Lakes  from 
the  diversion  in  the  proposed  sanitar>-  canals,  a 
few  collateral  facts  of  the  Calumet-Sag  Canal 
over  the  use  of  sprinkling  filters  are  mentioned 
by  Mr.   Hering. 

A  final  disposition  of  sewage  by  at  once 
diluting  it  with  a  suflScient  quantity  of  running 
water  has  the  advantage,  he  states,  of  simplicity 
in  operation,  and  is  therefore  always  preferable 
to  any  method  of  treatment  because  it  requires 
less  attention,  care  and  labor,  and  from  a  sani- 
tar)-  point  of  few,  is  quite  as  satisfactory,  if  the 
sewage  is  properly  mixed  with  the  diluting  water 
and  not  used  as  a  potable  supply  until  actual 
oxidation   has    made    it    safe. 

As  yet  the  least  expensive  method  of  sewage 
treatment  has  not  been  developd  to  a  final  state. 
No  municipal  plant  of  sprinkling  filters  has  yet 
been  operated  in  America,  although  several  are 
now  under  construction.  We  may,  therefore,  ex- 
pect that  experience,  particularly  in  northern 
climates,  may  indicate  some  desirable  modifica- 
tions, Mr.  Hering  states,  although  we  expect 
them  to  be  only  slight  and  in  southern  climates 


of  Engineers,  U.  S.  A.,  who  said :  "In  a  ftttore 
not  remote,  larger  amounts  of  water  (iSian 
10,000  cu.  ft.  per  second)  may  be  needed  for 
sanitary  purposes,  and  channels  deeper  than  14 
ft.  will  then  become  practicable  in  the  open 
alluvial  portions  of  the  Illinois  River." 

After  weighing  carefully  -all  the  advantages  and 
disadvantages  of  the  two  propositions,  it  is  Mr. 
Hering's  opinion  that  the  proposed  Calumet-Sag 
Canal  is  not  only  the  more  economical  one  for 
disposing  of  the  sewage  of  the  Calumet  region, 
but  that  it  has  still  other  advantages  of  more  or 
less  weight. 


Sinking  Viaduct  Piers  with  Hydraulic  Jacks, 

The  double  track  Market  St.  viaduct  of  the 
Philadelphia  Rapid  Transit  Co.,  joins  the  Schuyl- 
kill River  Bridge  on  a  curve  and  the  end  tower, 
carrjing  a  part  of  the  approach  span,  has  two 
piers,  the  most  heavily  loaded  of  which  has  about 
13/4  tons  dead  and  495/2  tons  maximum  live 
load.  They  are  located  about  60  ft.  beyond  the 
water  line  and  were  sunk  about  40  ft.  through 
miscellaneous  fill  to  coarse  gravel  with  steel  cyl- 
inders 4  ft. -in  diameter  and  60  ft.  long. 


tons  (vf  pig  iron,  and  a  hydraulic  jet  wa»  inserted 
in  the  cylinder,  jacking  beams  were  placed  across 
its  upper  end  and  on  them  were  seated  a  pair 
of  5o-to«v  hydraulic  jacks  engaging  the  lower 
flanges  of  the  reaction  girders.  The  jet  was 
moved  around  the  interior  of  the  cylinder  close 
to  the  cutting  edge  and  its  scouring  action  com- 
bined with  the  pressure  of  the  jacks,  each  operat- 
ed by  two  men  at  its  lever,  gradually  forced 
the  cylinder  into  th«  ground  while  the  sand 
and  water  overflowed  its  upper  edge,  was  col- 
lected in  a  sump  and  drained  by  a  steam  pump. 

When  the  lirst  section  was  driven  to  the  sur- 
face of  the  ground  the  jiacks  were  removed,  a 
second  section  was  bolted  tcv  it  through  interior 
flange  connections,  the  jafiks  were  replaced  and 
operations  repeated  until  hmtk  cylinders  were 
sunk  6  ft.  farther,  after  which  a  third  section 
was  added,  and  so  on  until  tlie  cootiauous  steel 
shell  entered  the  gravel  stratumi  and  was  pumped 
out.  Men  then  entered,  cleaned  and  leveled  the 
bottom  and  rammed  the  dry  11:3:5  conarete  with 
which  the  cylinders  were  filled. 

The  fill  contained  so  many  bouldlei:»  and  other 
obstructions  that  about  two^  days  were  reqjuired 
for   sinking  each   section  of  at  cylinder,,  but   the 


Jacking  Down   a   Pier  Cylinder  for  a  Viaduct. 


Reaction  Beam  for    Jacking  Down  a  Cytlrrder.. 


insignificant  On  the  other  hand,  the  dilution 
method  of  sewage  purification  being  the  prevail- 
ing one  and  the  oldest  one  in  use,  is  thoroughly 
known  as  to  what  it  can  do  and  what  it  cannot 
do.  We  may,  therefore,  consider  its  works  to  be 
more  permanent,  Mr.  Hering  asserts.  Even  if 
the  comparison  of  cost,  simplicity  and  perma- 
nence, contrary  to  fact,  had  all  indicated  no  dis- 
tinct advantage  for  the  dilution  project,  the 
present  case  introduces  a  feature  which  consti- 
tutes a  decided  advantage  in  favor  of  the  Calu-. 
met-Sag  canal.  Its  size,  location  and  moderate 
current  necessarily  combine  to  make  it  available 
for  a  navigable  waterway  connecting  Lake  Mich- 
i^an  with  the  present  sanitary  canal  at  Sag.  That 
there  is  already  a  marked  tendency  to  concentrate 
heavy  and  bulky  freight  at  the  Calumet  River 
it  ibown  by  the  fact  that,  while  the  tonnage  of 
the  Chicago  River  has  remained  almost  constant 
for  18  years,  the  annual  increase  of  tonnage  of 
the  Calumet  River  has  been  quite  rapid  and  is 
now  more  than  half  of  that  in  the  Chicago  River. 
If  regulated  for  slack  water  navigation,  it  is 
well  known  that  silt-bearing  rivers  have  the  dis- 
advantages of  perpetual  dfedging.  If  regulated 
for  large  quantities  of  lake  water  to  materially 
augment  the  flow,  such  dredging  will  be  much 
redtKed  and  cause  a  permanent  advantage.  This 
view  is  endorsed  and  amplified  by  a  remark  made 
in  Chicago  in  1906  by  General  O.  H.  Ernst,  Corps 


An  excavation  about  10  ft.  wide  and  30  ft. 
long  was  made  adjacent  to  the  masonry  abut- 
ment, and  was  sheeted  down  about  10  ft.  to  water 
line  on  three  sides  with  2xl0-in.  vertical  planks 
driven  against  horizontal  rangers  5  ft.  apart, 
strongly  braced  with  transverse  struts.  An  8x12- 
ft.  horizontal  platform  of  loxio-in.  timbers  laid 
on  pairs  of  transverse  I2xi2-in.  girders  were  set, 
one  on  each  side  of  each  cylinder  pier  center  and 
provided  with  four  vertical  l54-in.  rods  about 
12  ft.  long  with  their  lower  ends  passing  through 
the  platforms  and  girders  and  bearing  against 
the  under  sides  of  the  latter  with  nuts  and 
washers.  The  upper  ends  passed  through  I2xi6-in. 
longitudinal  horizontal  timbers  10  ft.  long  and 
took  bearing  on  their  upper  surfaces  with  double 
nuts  and  heavy  cast-iron  washers. 

Between  the  rods  a  i6xi6-in.  transverse  tim- 
ber, 5  ft.  long  was  seated  across  the  tops  of  the 
lower  timbers  and  connected  to  them  with  two 
pairs  of  ij^-in.  bolts,  engaging  four  S-in-  saddle 
plates  on  the  tops  and  bottoms  of  the  timbers.  A 
pair  of  horizontal  longitudinal  12-in.  I-beams 
about  20  ft.  long  were  set  on  the  center  trans- 
verse line  of  the  bents  with  their  top  flanges 
between  the  pairs  of  I2xl6-in.  timbers  with  their 
top  flanges  bearing  against  the  lower  surfaces  of 
the  i6xi6-in.  upper  timbers,  and  served  as  reac- 
tion girders  for  sinking  the  cylinders. 

The  platforms  were  loaded  with  more  than  50 


cylinders  for  both  piess.  wese-  smfc  sinamtttaneously. 
This  method  of  sinking  isy  of  cO)turse,  not  un- 
usual in  building;  constrntctiom,  but  in  this  case 
the  conditions  were'  dlifficntt  and  it  was  believed 
that  a  considerable  economy  was  effected  by  us- 
ing this  methodi  instead  of  the  ordinary  pneu- 
matic caisson  method.  The  work  was  done  by 
John  Moiafcs  &  Sons,  New  York,  Mr.  Chas. 
Deans,  engineer,  under  the  direction  of  the  engi- 
nering  department  of  the  Philadelphia  Rapid 
Transit  Co.,  Mr.  W.  S.  Twining,  chief  engineer, 
and  Mr.  Chas.  M.  Mills,  principal  assistant  engi- 
neer, and  Mr.  Frank  R.  Fisher,  resident  engineer. 


Apokonin  is  a  new  dust-preventing  material 
described  in  a  recent  report  from  Consul  Norton 
at  Chemnitz.  He  states  that  it  is  a  mixture  of 
heavy  residual  oils  obtained  in  the  distillation  of 
coal  tar  with  high-bniliii?  liydrocarbons.  The 
product  thus  made  is  prepared  for  use  by  heating 
it  in  iron  kettles,  like  those  employed  with  as- 
phalt, to  temperatures  ranging  from  212°  to  250° 
F.  It  is  then  sprayed  evenly  over  the  roadway 
with  a  special  sprinkler,  which  operates  under 
such  high  pressure  that  the  liquid  penetrates  the 
upper  layer  of  dust.  As  a  result  a  compact  shin- 
ing black  coating  is  said  to  be  formed  which  has 
no  odor  and  is  dustless.  This  material  has  been 
used  on  the  macadamized  streets  of  Lelpsic  to 
some  extent. 


October  26,  1907. 

The    Reinforced    Concrete    Work    of    the 
McGraw  Building. 

A  paper  by   William   H.   Burr,   in   the   "Proceedings" 

of  the  American   Society  of  Civil   Engineers  for  October, 

1907,  to  be  presented  Nov.  20,    1907. 


The    McGraw    Building    is    a.    true    reinforced 
concrete    structure — the    latest   type   of   buildings 
of  that  general   class.     It  is   on   the   north   side 
of  West  39th   St.,  between  Seventh  and  Eighth 
Aves.,  in  the  city  of  New  York,  in  that  district 
which  has  already  felt  the  stimulating  influence 
of  the  new  Pennsylvania  R.  R.  Station  in  process 
of  construction  a  half  dozen  blocks  to  the  south. 
This  part  of  the  city  is  undoubtedly  destined  to 
become  a  great  business  center,  where  substan- 
tial buildings  of  the  highest  type  will  be  required 
in  order  to  meet  the  demands  of  the  development 
of  that  vicinity. 
The  building  has  a   frontage 
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World"  and  "Street  Railway  Journal."  At  the 
same  time  is  was  designed  to  accommodate  not 
only  the  printing  presses  of  the  McGraw  Publishing 
Co.,  but  any  other  similar  business  requiring  the 
operation  of  heavy  machinery  or  the  storage  of 
heavy  goods  in  bulk.  It  was  imperatively  neces- 
sary, therefore,  that  the  building  should  be  de- 
signed and  built  so  as  to  afford  the  greatest  pos- 
sible resistance  to  the  vibration  of  heavy  ma- 
chinery, and  possess  to  an  unusual  degree  both 
rigidity  and  durability.  It  is  also  fireproof  to 
such  an  extent  that  the  McGraw  Realty  Co.  may 
reasonably  be  its  own  insurer.  'While  the  build- 
ing is  admirably  adapted  to  office  use,  its  lower 


In  order  to  meet  the  exacting  requirements  for 
the  unusually  substantial  structure  required  by 
the  McGraw  Publishing  Co.,  it  was  decided  to 
design  the  building  for  a  live  load  of  250  lb.  per 
square  foot  for  the  first  and  second  floors,  200 
lb.  per  square  foot  for  the  third  floor,  150  lb. 
per  square  foot  for  the  fourth  floor  and  125  lb. 
per  square  foot  for  all  the  other  floors  above  the 
fourth,  and  with  a  live  load  of  60  lb.  per  square 
foot  for  the  roof.  All  parts  of  the  floor  beams 
and  girders,  therefore,  and  the  columns,  were  de- 
signed to  sustain,  under  the  requirements  of  the 
Building  Code,  the  actual  weight  of  the  struc- 
ture and  the  live  load  specified  above. 

Prior  to  the  submission  of  this  design  the 
Building  Code  of  the  City  of  New   York  had 


Reinforcement  for  Typical   Columns,  in  the  McGraw  Building. 
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.,^9th  St.,  and  a  depth  of  90  ft.  It  has  eleveil 
■stories.  The  height  of  the  roof  is  145  ft.  above 
the  ground  floor,  or  nearly  150  ft.  above  the 
street,  or,  finally,  159  ft.  6  in.  above  the  basement 
floor.  While,  therefore,  it  is  far  from  ranking 
•among  the  tallest  sky-scrapers  of  the  city,  it  is 
to  be  classed  among  the  high  business  build- 
ings of  Manhattan  Island.  Its  height  is  much 
greater  than  has  heretofore  been  considered  prac- 
ticable for  a  purely  reinforced  concrete  building, 
i.  e.,  a  concrete  building  without  iron  or  steel 
columns. 

It  has  been  constructed  for  the  McGraw  Realty 
Co.  primarily  to  accommodate  the  business  of  the 
McGraw  Publishing  Co.,  whose  publications  in- 
clude    "The     Enginering     Record,"     "Electrical 


floors,  particularly,  are  thus  capable  of  affording 
provision  for  those  business  purposes  which  re- 
quire heavy  and  substantial  construction. 

Like  most  other  portions  of  that  part  of  the 
city  north  of  14th  St.,  the  rock  originally  at  the 
site  of  the  building  was  close  to  the  surface.  The 
excavations  for  the  foundation  were  not  carried 
deeper  than  about  20  ft.  below  the  street  surface, 
and  there  the  entire  foundation  was  placed  upon 
the  gneiss  which  forms  the  ledge  or  bedrock. 
There  were  no  real  foundation  problems  to  be 
solved.  The  columns  supporting  the  building, 
and  the  retaining  or  area  walls  around  the  base- 
ment, were  all  founded  upon  the  same  ledge,  un- 
der the  requirements  of  the  Building  Code  of 
the  City  of  New  York, 


permitted  a  working  kress  of  only  350  lb.  per 
square  inch,  for  concrete  in  direct  compression, 
it  being  practically  assumed  that  all  reinforced 
concrete  columns  would  be  of  the  Considere 
type.  Obviously,  if  this  regulation  should  prevail 
for  an  eleven-story  building,  the  size  of  the  col- 
umns in  the  basement  and  lower  stories  would 
be  so  great  as  to  trench  too  seriously  upon  the 
available  space  for  machinery  or  for  other  busi- 
ness purposes.  As  jt  was  strongly  desired  to  se- 
cure all  the  material  advantages  accruing  to  re- 
inforced concrete  structures,  it  became  necessary 
to  design  such  columns  as  would  be  of  much 
smaller  cross-section  than  those  of  the  type  here- 
tofore prevailing.  Two  procedures  were  avail- 
able:  one  was  to   use  a   substantial  quantity  of 
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Ste«l  in  the  form  of  an  ordinary  steel  column  other  projecting  column  details  act  positively  the  main  girders  is  21.  ft.  9  in.  less  the  width  of 
suitably  designed  for  this  purpose,  and  the  other  in  creating  a  firm  and  complete  hold  or  bond  these  girders.  These  prevailing  lengths  of  spans 
was  to  use  the  concrete  in  such  a  way  as  to  jus-  between  the  steelwork  of  each  column  and  the  of  the  beams  and  girders  were  modified  at  a  few 
tify  a  much  larger  working  stress  per  square  inch  concrete  enclosed  within  it.  This  feature  of  points  in  each  floor  to  accommodate  such  features 
than  that  prescribed  in  the  Building  Code.  These  these  columns  compels  the  steel  and  the  enclosed  of  construction  or  details  of  floor  space  as  stair- 
requirements  are  met  in  an  eminently  satisfactory  concrete  to  act  as  a  unit,  and  this  action  is  en-  ways,  elevator  shafts  and  similar  details. 
way  by  the  columns  of  the  type  used.  All  col-  hanced  by  placing  all  the  lacing  bars  in  one  direc-  As  the  plans  indicate,  all  floor-girder  and  beam 
nmns  throughout  the  building  are  composed  of  tion  inside  the  steel  angles,  the  other  set  being  reinforcement  was  of  round  steel  rods,  of  sizes 
an  interior  filling  of  concrete  combined  with  steel  placed  outside,  as  shown  on  the  plans.  running  generally  from  ^  to  iH  in.  in  diameter. 
angles  latticed  in  the  ordinary  manner  of  built  The  Building  Code  requires  the  ratio  between  These  rods  were  grouped  in  one  plane  on  the 
steel  columns.  The  interior  columns  and  most  of  the  moduli  of  elasticity  for  the  steel  and  con-  tension  side  of  each  beam  or  girder.  As  a  rule, 
those  in  the  exterior  walls  are  built  with  four  crete  to  be  taken"  as  12.  Hence,  as  the  permis-  every  alternate  rod  was  bent  upward  at  the  end 
angles,  with  the  usual  riveted  lattice  or  lacing  sible  compressive  working  stress  in  the  concrete  of  each  span  so  as  to  rise  within  about  2  in. 
bars  on  the  four  sides  of  each  column.  In  the  was  taken  at  750  lb.  per  square  inch,  the  corre-  of  the  top  of  the  concrete,  from  which  point  it 
case  of  a  number  of  the  exterior  columns  it  was  sponding  working  stress  in  the  steel  would  be  continues  through  either  the  main  girder  or  the 
necessary,  for  the  attainment  of  unavoidable  struc-  9,000  lb.  per  square  inch.  adjoining  column,  as  the  case  may  be,  into  the 
tural  ends,*  to  use  a  column  of  elongated  cross-  The  largest  columns  (in  the  basement)  have  adjoining  span  well  toward  the  quarter  point  of 
section  with  eight  steel  angles  of  the  same  general  exterior  dimensions  of  29  x  29  in.,  but,  at  the  the  latter.  By  these  means,  true  continuity  of 
type  as  those  in  the  interior,  which,  with  the  con-  eleventh  story,  the  exterior  dimensions  are  re-  beams  and  girders  was  secured  in  every  case.  In 
Crete  filling,  form  a  column  of  two  cells,  so  to  duced  to  14  x  14  in.  These  columns  were  built  addition  to  this,  the  end  of  each  rod  was  bent 
speak,  rather  than  one.  The  plans  accompanying  in  sections  of  a  length  equal  to  the  combined  down,  forming  a  right-angled  turn,  with  an  arm 
this  paper  show  fully  and  clearly  this  arrangement  height  of  two  stories,  i.  e.,  25  ft.  The  extra  from  2  to  3  in.  long,  thus  insuring  a  rigid  bond 
of  the  combined  concrete  with  steel  angles  and  metal  involved  in  this  procedure  was  too  small  or  connection  with  the  concrete.  This  main  de- 
lacing  bars.  In  all  cases  the  steel  angles,  with  to  be  of  practical  consequence,  and  the  expense  tail,  formed  by  carrying  the  rods  through  the 
the  comers  of  the  angles  turned  out,  were  spaced  of  half  the  joints,  if  a  change  of  section  had  been  girders  and  columns,  is  an  important  feature  in 

as   far  apart  as  the  extreme  outer   dimensions  of  ^^^^^  ,       Sizes  of  Steel  Ancles  i«  Columns,  and  Outside  Dimensions    of    Steel  Columns,  i.   e..   Back  to 

the  completed  column  would  permit.                                  Floor.                                                                      Back  of  Angles. 

In    accordance    with    the    requirements    of   the  n 4  L's,  2^  X2j4  x  Vi«in.        4  L's,  3^2  xjj^  xVioin.        4  L's,  214  x  2^5  x  Vi«  in.        4  L's,  2j^  x  2j4  x  J^  in. 

T»    -ij*         ^    J       .1            ■           .t  ■  1                 e        .           r                             10  X  10  in.,  b.  to  b,                     10  x  10  in.,  b.  to  b.  12  x  26  in.,  b.  to  b.  12  x  26  in.,  b.  to  b. 
Building  Code,  there  is  a  thickness  of  2  in.  of 

concrete  outside  of  the  steel  angles.     This  2-in.  '» 4  L's,  3  x  3  x  Vi.  in.              4L's,  3!^  x  3!^  xVi.in.        4  L's,  3  x  3  x  Vi.  in.  4  L's,  2H  x  2!4  x  j|  in. 

°                                                             17  X  17  in.,  b.  to  b.                     10  X  10  m.,  b.  to  b.  12  x  26  in.,  b.  to  b.  12  x  26  in.,  b.  to  b. 
shield  of  concrete  is  assumed  to  carry  no  load 

whatever;  its  function  is  simply  that  of  fireproof-  « \^:\mi!iot-              '^J^'.Vyt'^l'loV-  iKML^XtC               tK^^^JXIiV"- 

ing,  i.  e.,  to  protect  the  steel  against  the  imme-  „                  ,,              ,,,    .                     t,      .,          ,,  ■                    .... 

.•   .     .       .          a                r            c       Tt.   X                .     .  •  * 4  L's,  5  X  3  X  "A,  in.  4  L's,  3j^  x  3  x  fg  in. 

oiate  heat  or  flames  of  any  fire  that  may  Start  in                       18H  x-i8J4  in.,  b.  tob.               12  x  28  in.,  b.  tob. 

the  combustible  materials  at  any  time  stored  in  ^ 4  L's,  6x  4x  J4  in.  "       "       '■                   4L's,  35/,  x  3H  x»A.in. 

the  building,  or  of  a  conflagration  in  an  adjoin-                            "       "       "                    i8}4  x  i8j4  in.,  b.  to b.  "       "       "  12x29  in.,  b.  tob. 

ing  building.    The  concrete  within  the  exterior  di-  e 4  L's,  6  x  4  x  "A.  in.                  ' 4  L's,  5  x  3>4  x  H  in.                 ;'       ;;       ;' 

mensions  or  outline  of  the  steel  angles  is  available                       20!/^  x2o}4  in.,  b.  tob.               "       "       "  12X30H  .n.,  b.  tob.  ' 

for  carr>-ing  a  compressive  or  column  load.    As  it        s '                   4  L's,  6  x  6  x  "A«  in.                  4  L's,  s  x  314  x  "An  in. 

:. I  .  1           u          J                          J    J  L       ,        .     ,                                   .<         .<         «                        2oV5  X  20H  in.,  b.  tob.  "         "         "  16  x  32  in.,  b.  to  b. 

IS  completely  embraced  or  surrounded  by  the  steel                                                                     />        y'      ,  o       , 

angles  and  lacing  bars,  it  is  steel  "banded"  in  the  4 4  L's,  6x6x  H  in.                     "       "       "  4  L's,  6 x 4 x "A« in.                  "       "       " 

_       .                                   .,  ,         ,              .                                              22  X  22  in.,  b.  to  b.  i6x  33J4  m.,  b.  to  b. 
most  eftective  manner  possible.     Its  enclosure  in 

the   steelwork  of  the  column  is   so  rigid,  mani-        ^ ;;       ;;       ;;                   tK%Ur^.Vib:  "       "       "  t^-x^js  in.tb.'to".'"' 

festly,   that    lateral    strains    under    column    loads                                                                      x ,    ,  /  .                       «       ..       .. 

.     .                 .1            J        J      •        r                     ,                        2 4  L's,  8x6x1  in.  4L's,  6x4X^in. 

must    be    greatly    reduced— in    fact,    nearly    pre-                       24  x  24  in.,  b.  to  b.                     16  x  36J4  in.,  b.  to  b. 

vented— within    any   ordinary    limits    of    loading.        , „       .,       ..                   4L's,  8  x6  x  i  in.  ■•       "       ••  4  L's,  6 x 4 x '»A, in. 

Such    concrete,    therefore,    is    largely    prevented                            "       "       "                   25  x  25  in., b.  tob.                      16  x  38  in.,  b.  to  b. 

from   the  usual  yielding  of  that  material   under  Basement.  4  L's,  8x  6x  i  in.                      "       '/_       ;;  4 L's,  6  x  4  x "A, in.                  ;;       ;; 

compression,  and  its  compressive  carrying  capac-                       ^5  x  25  in.,  b.  to  b.                     "       "       "  16  x  38  in.,  b.  to  b.  ' 

hy  is  increased.  This  is  not  only  obvious  from  made  at  every  floor,  was  saved.  Much  time  was  securing  continuity  and  rigidity  in  the  general 
the  condition  of  the  concrete  in  these  columns,  also  gained  in  the  erection  of  the  steelwork.  The  construction  of  the  building.  It  is  believed  to  be 
but  that  view  is  confirmed  by  the  comparatively  abutting  ends  of  the  column  sections  were  faced,  one  of  the  most  important  details  of  the  best 
few  results  of  tests  of  concrete  columns  of  this  and  the  joints  were  made  by  suitable  splice-  design  of  reinforced  concrete  building  construc- 
character.  When,  therefore,  the  plans  of  these  plates.  Where  there  was  a  change  in  the  exte-  tion,  and  it  should  be  secured  either  in  the  man- 
columns  were  submitted  to  the  Bureau  of  Build-  Hor  dimensions  of  the  steelwork,  full-strength  ner  adopted  in  this  building  or  by  some  other 
tngs  of  the  City  of  New  York  for  examination  splices  were  made  by  riveting  suitable  short-  procedure  of  at  least  equal  excellence. 
and  final  approval,  a  special  regulation  was  made  angle  sections  on  the  interior  of  the  splice-plates  The  proper  spacing  of  these  reinforcing  rods 
permitting  the  concrete  to  carry  a  maximum  of  the  lower  part  of  the  joint.  These  details  was  secured  by  suitable  supporting  details 
working  load  of  750  lb.  per  square  inch  within  are  also  shown  on  the  plans.  throughout  the  length  of  the  beams  and  gir- 
the  exterior  limits  of  the  steel  angles,  the  ex-  The  ratio  of  the  area  of  steel  section  to  that  ders  themselves  and  by  notches  cut  in  angle- 
terior  2  in.  of  concrete,  as  stated  previously,  be-  of  the  concrete  for  the  various  columns  varied  brackets  riveted  on  the  columns  where  they 
ing  considered  simply  a  fire-protecting  shield.  from  10  per  cent,  in  tha  basement  where  the  steel  joined  the  latter  members.  At  the  columns,  rig- 
This  increased  permissible  load  upon  the  concrete  carries  about  57  per  cent,  of  the  total  load  to  idity  of  connection  was  secured  by  bolting  clamps 
is  coupled  with  the  further  provision  that  the  3%  per  cent,  in  the  ninth  floor  where  30  per  cent.  through  the  angle-brackets  just  named  and  jam- 
cross-section  of  the  steel  in  any  column  at  any  of  the  total  load  is  carried  by  the  steel.  The  re-  ming  the  rods  by  tightening  the  nuts  against 
floor  shall  be  suflficient  to  carry  the  entire  dead  quirements  of  the  Building  Code  for  a  design  those  brackets.  This  secured  an  exceedingly 
load  above  that  section  without  stressing  the  steel  of  this  type  raises  the  percentage  of  steel  to  much  strong  metal  connection  between  the  reinforcing 
to  more  than  16,000  lb.  per  square  inch.  higher  values  than  in  ordinary  concrete-steel  rods  and  the  steel  columns,  aside  from  the  fur- 
The  use  of  the  steel,  in  load-supporting  con-  work.  ther  rigidity  produced  by  the  concrete  mass  of 
dition,  as  a  long  column  independent  of  the  con-  Table  I  shows  the  number  and  sizes  of  steel  the  intersecting  columns,  beams  and  girders. 
Crete,  and  at  the  same  time  forming  a  rigid  band-  angles  used  throughout  the  main  columns  of  the  These  details,  shown  on  the  plans,  were  designed 
ing  member  for  the  latter,  with  the  consequent  building.  with  care  for  the  purpose  of  securing  the  strong- 
mcrease  of  permissible  working  load  on  the  con-  The  design  of  the  floors,  in  general,  is  quite  est  possible  steel  connections  between  the  beams 
Crete,  reduced  the  size  of  the  columns  in  the  similar  to  that  usually  found  in  buildings  of  this  or  girders  and  the  columns,  it  being  one  of  the 
basement  and  lower  stories  to  dimensions  quite  class,  although  there  are  certain  important  de-  main  purposes  to  attain  rigid  continuity  between 
consistent  with  the  desired  convenient  and  eco-  tails  which  do  not  come  under  that  observa-  floors  and  columns,  and  floors  and  outside  walls. 
nomical  use  of  the  clear  fl6or  space.  Columns  tion.  As  the  plans  indicate,  the  spacing  of  the  It  is  believed  that  unusual  stiffness  and  strength 
of  this  general  type  combine  with  their  high  car-  columns  is  such  as  generally  to  divide  each  have  been  given  to  this  building  by  these  means. 
rying  capacity,  great  convenience  in  erection,  for  floor  into  panels  21  ft.  9  in.  by  14  ft.  8  in.  be-  All  beam  and  girder  computations  required  by 
their  steel  sections  may  be  erected  ahead  of  the  tween  centers  of  columns,  the  clear  span  of  the  the  floor  designs  were  made  in  accordance  with 
concrete  work  and  afford  convenient  supporting  main  girders  between  columns  being  14  ft.  8  the  provisions  of  the  Building  Code  of  the  City 
members  for  the  adjoining  forms  or  for  other  in.  less  the  width  or  diameter  of  the  column  sec-  of  New  York,  the  usual  common  theory  of  flex- 
erection  work.    The  lacing  bars,  rivet  heads,  and      tion.    The  clear  span  of  the  floor  beams  between  ure  formulas  for  concrete-steel  beams  being  used. 
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While  the  parabolic  law  of  variation  of  intensity 
of  stress  in  concrete  beams  results  in  a  trifling 
economy  of  material,  it  is  less  rational  and  sim- 
ple than  the  usual  straight-line  law  of  variation, 
and  the  latter  is  more  nearly  accurate. 

The  Building  Code  of  New  York  does  not  per- 
mit the  condition  of  perfect  continuity  of  beams 
to  govern  the  design  of  reinforced  concrete  floor 
beams' and  girders.  It  is  permitted,  however,  to 
consider  the  maximum  bending  moment  of  such 
beams,  when  uniformly  loaded  from  end  to  end, 
as  the  total  load  multiplied  by  one-tenth  of  the 
span,  rather  than  one-eighth  of  the  span  as  would 
be  taken  were  the  beams  simply  supported  at  each 
end.     This  is  a  widely  used  method  for  continu- 
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steel  to  an  unsafe  extent.  While  the  tension  in 
the  steel  produced  in  this  manner,  ignoring  en- 
tirely the  shearing  resistance  of  the  concrete,  is 
higher  than  would  normally  be  prescribed,  it  is 
far  below  the  elastic  limit,  and  forms  a  safe 
provision  for  the  entire  end  shear  in  case  any 
exigency  should  arise  producing  such  a  break  in 
the  concrete  as  practically  to  destroy  its  capacity 
for  shearing  resistance.  In  addition  to  this  con- 
dition, there  is  suflScient  concrete  also  at  the  ends 
of  beam  and  girder  spans  to  carry  the  shear  at 
an  intensity  of  50  lb.  per  square  inch  of  con- 
crete section  as  permitted  by  the  New  York 
Building  code.  This,  also,  has  been  considered 
one   of  the   essential   details   of   a   concrete-steel 
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moulds  for  a  concrete  steel  building,  in  order  to* 
secure  expeditious  and  economical  work,  is  the 
most  difficult  part  of  the  entire  undertaking,  and 
the  principal  improvements  to  be  made  in  it  are 
those  which  pertain  to  perfecting  a  proper  sys- 
tem of  construction  of  the  forms  and  their  ready 
handling.  The  quantity  of  lumber  required  in 
them,  and  the  carpentry  work  necessary  in  mak- 
ing repairs  consequent  upon  their  use  and  re-use 
for  successive  floors,  and  in  their  supports,  con- 
stitute far  larger  items  of  cost  than  might  at  first 
be  supposed.  If  these  costs  are  to  be  reduced, 
as  they  must  be  for  heavy  concrete-steel  con- 
struction of  the  best  class,  the  principal  study  of 
the  engineer  must  be  directed  to  this  particular 
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General  Plan  and  Sections  of  Typical  Floor,  McGraw  Building. 
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ity,  in  favor  of  which  much  can  be  said.  It  is 
extremely  doubtful  whether  perfect  continuity 
is  attained  in  any  case,  but  it  is  certain  that  a 
material  advantage  is  secured  over  the  condition 
of  a  beam  simply  supported  at  each  end.  The 
one-tenth  rule,  as  it  may  be  called,  is  a  reason- 
able compromise. 

Another  condi'tion  insisted  upon  in  the  de- 
sign of  this  building  was  a  metallic  provision 
for  taking  the  end  shears  of  beams  and  girders. 
By  referring  to  the  plans  there  will  be  observed 
inclined  portions  of  the  round  steel  reinforcing 
rods  to  which  attention  has  already  been  called. 
In  every  case  there  is  sufficient  steel  in  these  in- 
clined portions  of  rods  to  take  the  total  end 
shears  multiplied  by  the  secant  of  the  inclina- 
tion rods  to  a  vertical  line  without  stressing  the 


building  designed  for  a  heavy  and  otherwise 
fatiguing  service. 

The  floor  slabs  spanning  the  spaces  between 
the  floor  beams  are  4  in.  thick  in  the  lower 
floors,  carrying  the  heaviest  loads,  and  354  in. 
thick  in  all  the  higher  floors.  Their  reinforce- 
ments are  ^  and  J^-in.  rods,  long  enough  to 
extend  over  a  number  of  panels  or  spans  so  as 
to  make  these  also  continuous.  Their  general 
design  is  similar  to  that  of  the  floor  beams  and 
girders.  As  the  distance  apart  of  the  centers  of 
the  floor  beams  is  about  5  ft.  2  in.,  the  clear  span 
of  these  floor  slabs  varies  from  about  4  ft.  to  a 
little  more  than  4  ft.  4  in.,  according  to  the 
thickness  of  the  adjoining  floor  beams  on  either 
side  of  the  span. 

The   proper   design    of   the   wooden    forms   or 


part  of  his  work.  While  these  ends  may  not  and 
probably  have  not  been  completely  attained  ia 
this  instance,  the  system  of  forms  used  gave  ex- 
cellent results  in  the  quality  of  the  concrete  pro- 
duced, and  led  to  reasonable  economy  and  effi- 
ciency. The  weight  of  concrete  and  the  rela- 
tively large  quantities  used  in  such  individual 
members  as  beams,  girders  and  columns  make 
heavy  forms  imperative  and  substantial  support 
necessary. 

The  details  of  the  timber  forms  for  the  floor 
beams  and  girders  where  they  meet  the  column^ 
forms  require  especial  attention.  A  proper  de-. 
sign  of  the  parts  where  the  floors  and  columns 
join  will  result  in  great  economy  in  the  details 
of  the  forms.  If  the  shapes  of  the  exterior  sur- 
faces of  the  concrete  are  complicated  and  require- 
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careful  fittings  of  the  column  and  floor  forms, 
e:q>ensive  carpentry  work  will  be  required  wher- 
ever a  column  pieces  a  floor,  whereas  simply 
shaped  concrete  surfaces  will  eliminate  that  work 
and  greatly  expedite  the  construction.  Similarly, 
it  is  highly  desirable  that  there  shall  be  as  few 
changes  as  possible  in  the  exterior  dimensions 
of  the  columns.  If  exterior  column  dimensions 
could  be  retained  unchanged  from  basement  to 
roof,  it  would  make  possible  complete  uniform- 
ity of  the  details  of  column  and  floor  forms 
throughout  the  entire  building,  eliminating  a 
great  amount  of  fitting  and  carpentry  work  other- 
wise tmavoidable. 

THIRD  FLOOR  PtAN 


tween  the  adjoining  sides  of  any  two  of  them 
was  then  suitably  closed  with  planks  or  boards 
so  that  when  the  concrete  was  finally  poured  over 
their  tops  to  the  thickness  of  the  floor  slabs,  the 
desired  paneling  of  those  slabs  between  the  beams 
and  girders  was  secured.  It  is  imperative,  for 
expediting  the  work,  as  well  as  for  economy, 
that  these  box  forms  for  the  floors  shall  be  con- 
structed so  that  they  may  be  removed  readily 
after  the  concrete  becomes  sufliciently  hard.  To 
secure  this  important  result,  such  forms  must  be 
readily  collapsible  at  both  ends  and  sides,  and,  at 
the  same  time,  they  must  be  substantial  enough 
to  hold  the  wet  concrete  without  distortion  and 
so  well  made  that  they  may  be  handled  in  re- 
moving from  one  floor  and  replacing  on  a  higher 
one   without   sensible   damage.    This   constitutes 


the  labor  bills  for  the  work  and  the  repairs  of 
the  forms  themselves  will  be  so  greatly  reduced 
as  to  give  this  class  of  construction  material  eco- 
nomic advantage. 

The  length  of  time  which  the  forms  should  re- 
main in  place  supporting  fresh  concrete  will  de- 
pend on  the  temperature,"  and  hence  on  the  sea- 
son as  well  as  on  the  character  of  the  work  de- 
signed. It  is  clear  that,  with  the  substantial  steel 
reinforcement  of  the  columns  of  this  building,  a 
minimum  of  time  would  be  sufficient  for  the  col- 
umn forms,  but  as  it  was  not  convenient  to  re- 
move the  latter  until  the  floor  forms  were  also 
ready  to  come  down  they  were  all  kept  in  place 
for  at  least  19  days.  Three  entire  sets  of  forms 
for  floors  and  columns  were  made,  so  that,  while 
concrete   was   being   poured   for   the   uppermost 


Plan   and   Sections  of  Typical    Floor   Beams  and    Girders    Showing  Steel    Reinforcement. 


It  is  obvious  that  it  is  essentially  impossible 
to  retain  uniform  exterior  column  dimensions 
throughout  the  series  of  floors  from  the  bottom 
to  the  top  of  the  building,  but  the  most  scrupu- 
lous care  should  be  exercised  to  make  these 
changes  as  few  as  possible  and  in  such  a  way  as 
to  reduce  to  the  utmost  extent  changes  of  de- 
tails in  the  forms. 

A  reference  to  the  plans  will  show  that  the 
floor  forms  between  the  beams  consisted  of  large 
shallow  boxes  with  truncated  corners  between  the 
sides  and  the  bottom.  They  were  placed  bot- 
tom up  on  stable  supports  and  separated  by  the 
thickness  of  the  adjoining  floor  beams  at  the  sides 
and  by  the  thickness  of  the  main  floor  girders 
at  their  ends.     The  bottom  of  the  opening  be- 


one  of  the  most  essential  points  in  the  design  of 
these  forms,  which,  in  this  case,  were  collapsible 
although  perhaps  not  as  freely  as  might  be  de- 
sired. When  the  forms  stick  to  the  concrete 
in  the  process  of  removal  laborers  use  sledges 
and  iron  bars,  driving  the  latter  between  the  new 
concrete  and  the  forms  and  making  a  fulcrum 
of  the  former.  This  results  in  seriously  marring 
what  might  otherwise  have  been  a  highly  satis- 
factory concrete  surface.  The  same  general'  ob- 
servations apply  to  the  forms  for  the  columns. 
Whenever  the  art  of  reinforced  concrete  con- 
sfruction  is  brought  to  the  high  state  of  excel- 
lence which  it  must  ultimately  reach  through  a 
proper  design  of  the  forms,  making  their  erec- 
tion, support  and  removal  expeditious  and  free, 


floor  being  constructed,  the  two  stories  imme- 
diately below  were  still  supported  by  the  timber 
forms.  The  lowermost  set  of  forms  was  then 
taken  down  and  placed  above  the  freshly  formed 
concrete  last  put  in  place.  In  this  manner  the 
forms  could  be  left  in  place  long  enough  to  sat- 
isfy the  requirements  of  even  the  Winter  season. 
The  concrete  work  of  the  building  proper  was 
begun  m  tlie  basement  in  September,  1906,  and 
the  concrete  parapet  walls  on  the  roof  were  car- 
ried on  almost  uninterruptedly  throughout  the 
Winter.  A  few  of  the  coldest  and  stormiest  days 
of  the  Winter  were  sufficiently  severe  to  cause 
the  work  to  be  suspended  for  the  day.  When  it 
is  remembered  that  from  the  latter  part  of  Janu- 
ary until  the  early  part  of  March  the  weather 
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was  phenomenally  severe,  it  is  demonstrated  by 
actual  experience  that  reinforced  concrete  build- 
ing work  may  be  conducted  under  proper  condi- 
tions through  a  New  York  Winter  without  ma- 
terial interruption. 

After  the  completion  of  the  lower  two  or  three 
stories,  when  the  organized  force  had  become  ac- 
customed to  the  character  of  the  work  and  the 
sequence  of  operations  required,  the  average  rate 
of  progress,  including  the  delays  and  occasional 
interruptions  caused  by  the  Winter  weather,  was 
about  twelve  calendar  days  to  a  story. 

From  the  early  part  of  December  to  the  latter 


In  connection  with  the  operation  of  the  sala- 
manders below  the  fresh  concrete,  the  top  of  the 
latter,  as  fast  as  poured,  was  always  protected 
by  a  covering  of  hay  or  canvas,  or  both.  These 
protective  measures  were  scrupulously  enforced 
throughout  the  winter  with  entirely  satisfactory 
results.  Indeed,  there  was  no  evidence  to  be 
found  throughout  the  whole  building  to  show 
that  any  part  of  the  concrete  whatever  was  af- 
fected injuriously  to  the  slightest  extent  by  the 
frost.  During  a  considerable  portion  of  the 
winter  a  few  salamanders  were  kept  burning  in 
the  second  floor  below  the  work  in  progress. 


and. steel,  cables  ran  from  them  up  to  the  der- 
ricks. 

It  was  a  question  at  first  whether  the  cost  of 
this  tower  and  derricks  was  justified  by  the 
amount  and  character  of  the  work  to  be  done, 
but  they  were  found  to  be  fully  justified  and 
well  adapted  to  their  purpose.  It  was  probably 
as  economical  and  expeditious  a  method  as  could 
have  been  devised  for  handling  the  materials 
and  serving  the  work.  As  the  building  was  car- 
ried up,  the  work  within  the  limits  of  the  tower 
was  completed,  with  the  exception  of  the  points 
where  the  corner  loxio-in.  sticks  pierced  the  re- 
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part  of  March  the  window  openings  of  the  story 
below  the  floor  in  process  of  construction  were 
closed  with  canvas,  behind  which,  distributed 
over  the  entire  floor,  salamanders  burning  coke 
were  constantly  kept  in  operation.  These 
salamanders  were  to  some  extent  concentrated 
under  the  freshly  poured  concrete.  By  these 
means  entirely  satisfactory  temperatures  could 
be  maintained,  so  that  the  retarding  influence  of 
the  frost  on  the  setting  of  the  concrete  was  to 
a  great  extent  eliminated,  except  for  the  fact  that 
occasionally  the  top  surface  of  the  fresh  con- 
crete was  frozen.  The  warmest  air  produced  by 
the  salamanders  would  rise  to  and  remain  in 
the  overhead  cellular  spaces  of  the  timber  floor 
forms  and  act  there  with  a  high  degree  of  effi- 
ciency. 


All  the  construction  work  of  the  building  was 
carried  on  from  a  high  central  temporary  timber 
tower  running  from  the  basement  to  a  height 
of  nearly  75  ft.  above  the  roof.  This  timber 
tower  was  31  ft.  square  and  built  with  loxio-in. 
yellow  pine  spliced  corner  posts  properly  braced. 
Each  loxio-in.  corner  stick  carried  a  derrick 
boom  75  ft.  in  length.  These  derricks  were  first 
placed  low  down  on  the  tower,  and  then  raised 
from  time  to  time  to  elevations  required  by  the 
progress  of  the  work.  The  booms  were  long 
enough  to  command  the  entire  area  of  the  work, 
and  had  a  sufficient  swing  or  reach  to  pick  up 
material,  including  sections  of  the  steel  col- 
umns, delivered  in  the  street  in  front  of  the 
building,  and  put  it  in  its  proper  permanent  place. 
The  hoisting  engines  were  placed  in  the  basement. 


spective  floors  where  enough  free  room  was  left 
for  the  operating  cables.  After  the  concrete 
work  was  finished  the  tower  was  taken  down 
through  the  succeeding  floors  of  the  building, 
and  the  holes  left  for  the  corner  posts  were  filled. 
There  was  nothing  unusual  about  the  char- 
acter of  the  materials  used  throughout  the  build- 
ing. The  material  and  workmanship  of  all  the 
steelwork  were  supplied  and  manufactured  under 
Cooper's  Specifications.  The  Portland  cement 
used  was  the  Dragon  brand,  and  it  was  tested 
and  supplied  under  the  standard  specifications 
recommended  by  the  Special  Committee  of  the 
American  Society  of  Civil  Engineers.  The  sand, 
broken  stone  and  gravel  were  supplied  by  dif- 
ferent parties  about  the  city  of  New  York.  Some 
of  the  broken  stone  came  from  the  north,  down 
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tthe  Hudson  River,  and  most  *of  the  sand  and 
gravel  came  from  Long  Island.  Throughout  the 
.building  proper,  J^-in.  broken  stone — trap  rock 
and  limestone — was  used,  with  the  exception  of 
considerable  quantities  of  gravel  in  which  no 
pieces  had  a  greater  maximum  diameter  than 
about  ^  in.  In  some  of  the  larger  masses  of 
the  retaining  walls  and  other  similar  parts  of 
the  foundation  and  basement  of  the  building, 
i^-in.  broken  stone  was  used. 

The  proportions  of  the  concrete  for  the  entire 
"building  were :  One  of  cement,  two  of  sand,  and 
four  of  broken  stone  or  gravel  by  volume.  The 
consistency  of  the  concrete  was  very  nearly  or 
-quite  wet  enough  to  be  that  termed  semi-liquid, 
so  that  it  was  truly  "poured"  into  all  forms  for 
-columns,  walls  and  floors.  Such  a  consistency  of 
■concrete  is  imperative  for  reinforced  concrete 
construction  of  this  class.  It  enables  the  con- 
-crete  to  form  an  intimate  and  dense  matrix 
around  the  steel  reinforcement,  and  produces  a 
most  excellent  quality  of  material  While  the 
concrete  was  being  poured  laborers  with  long 
thin  sticks  continually  agitated  the  fresh  concrete 
jn  order  to  release  all  air  bubbles  and  insure  a 
-dense  and  continuous  product  and  the  best  pos- 
sible bond  with  the  embedded  steel.  There  was 
-no  sensible  excess  of  water  in  the  concrete,  but 
it  was  practically  semi-liquid — too  thin  even  to 
•quake.  The  results  throughout  the  entire  work, 
tn  this  respect,  have  proved  to  be  in  the  high- 
est degree  satisfactory.  The  total  quantities  of 
the  principal  materials  used  were:  Cement,  8,500 
bbl. ;  sand,  3,000  cu.  yd. ;  broken  stone,  4,300  cu. 
yd. ;  gravel,  1,066  cu.  yd. ;  steel  in  angle  col- 
umns, 655  tons,  latticed;  steel  in  round  reinforc- 
ing rods,  507  tons. 


Gas-Power  Central  Station  of  the  Duquesne 
Light  Co.,  Pittsburg,  Pa. 

A  P<pcr  read  before  the  .\nierican  Institute  of  Elec- 
trical   Engineers,  Pittsburg   Branch,   by   N'orman   C.   Mac- 
Flierson. 


Ornamental  Foot  Bridge  in    Bronx   Park. 


A  handsome  foot  bridge  of  rubble  masonry 
"has  been  constructed  recently  in  the  New  York 
Botanical  Garden,  Bronx  Park,  New  York  City. 
It  is  no  ft.  long  from  face  to  face  of  the  abut- 
ments and  is  made  up  of  three  20-ft.  and  two 
i6-ft.  spans,  one  of  the  latter  being  at  each  end 
of  the  bridge.  The  piers  have  a  uni-form  thick- 
ness of  7  ft.  and  are  29  ft.  wide  at  the  base 
and  27  ft.  wide  at  the  level  of  the  springing 
lines,  above  which  level  they  are  curved  in  grace- 
fully to  meet  the  parapet  walls.  The  arches  are 
segments  of  circles  and  their  thickness  is  uni- 
formly zyi  ft.  The  parapet  walls  are  2  ft.  thick 
and  rise  3  ft.  above  the  top  of  the  foot  path  at 
the  crown  points  of  the  arches.  Weep  holes  are 
4>rovided  at  each  pier  and  a  6-in.  layer  of  con- 
crete, covered  in  turn  with  asphalt  waterproofing, 
is  laid  over  the  entire  upper  surface  of  the  arches 
and  piers. 

The  bridge  is  built  entirely  of  material  se- 
lected from  the  old  stone  fences  in  the  park 
which  are  gradually  being  destroyed.  The  stones 
rforming  the  parapet  walls  and  the  exterior  stu- 
faces  of  the  arches  and  piers  were  specially 
selected  and  disposed  to  make  the  best  pos- 
sible appearance.  The  facing  stones  of  the  arches 
are  placed  radially  anad  by  selecting  stones  de- 
creasing in  length  from  the  haunches  to  the 
crown,  with  a  keystone  at  the  center,  a  pleasing 
effect  was  obtained  at  little  expense.  In  con- 
structing the  arches,  to  prevent  the  mortar  from 
running  down  and  entirely  filling  the  interstices 
between  the  soffit  stones,  the  latter  were  bedded 
in  a  layer  of  sand  laid  on  the  centering;  when 
■  the  centering  was  removed  the  sand  dropped  out 
and  the  outer  surfaces  of  the  stones  were  free 
from  mortar  as  was  desired.  The  bridge  was  de- 
signed and  built  under  the  direction  of  the  De- 
partment of  Parks,  Borough  of  the  Bronx,  New 
York  City,  of  which  Mr.  Martin  Schenck  is  chief 
•  engineer,  and  Mr.  W.  P.  Hennessy  is  assistant 
engineer. 


Although  the  territory  now  supplied  by  the 
Duquesne  Light  Co.  was  already  covered  by  the 
distribution  system  of  another  company,  there 
seemed  to  be  room  for  further  business  for  a  ■ 
central  station  securing  the  advantages  of  mor- 
uniform  regulation  and  distributing  directly  from 
the  center  of  gravity  of  its  load,  thus  obviating 
the  first  cost,  the  maintenance,  and  the  losses 
of  long  transmission  lines.  Work  was  begun  on 
June  28,  1906,  and  by  October  5  the  power  sta- 
tion and  distribution  system  were  far  enough 
completed  to  start  regular  24-hour  service.  Dur- 
ing the  following  six  months  the  service  in- 
creased so  rapidly  that  the  station  is  now  heavily 
loaded  and  running  on  an  excellent  load-factor. 
The  service  consists  of  residential  and  com- 
mercial lighting  and  power,  and  these  merge  into 
a  load  having  an  exceptionally  long  hour  evening 
peak  and  a  fairly  even  day  load.  The  60-cycle 
generators  are  wound  three  phase,  star  connected, 
and  the  distribution  is  partly  underground  and 
partly  overhead  to  standard  2,200-volt  transform- 
ers, which  in  turn  are  connected  to  lio/220-volt 
secondaries. 

The  power  station  In  the  choice  ©f  site  and 
equipment,  several  factors  had  to  be  carefully 
considered. 

a.  Proximity  to  electrical  "center  of  gravity." 

b.  Coal  supply  for  steam  or  gas  plant. 

c.  Natural  gas  supply  for  gas  plant 

d.  Water  supply  for  condensing  or  cooling 
purposes. 

The  power  house  site  chosen^ — iieair  the  junc- 
tion of  Penn  avenue  and  the  P'etmsyWania  Rail- 
road— is  approximately  the  center  of  the  system, 
extending  as  it  does  about  two  miles  in  every 
direction  from  this  point.  Although  the  Penn- 
sylvania Railroad  passing  the  property  oflfered 
excellent  fuel  facilities,  the  absence  of  a  natural 
supply  of  water  In  the  East  End  practically 
barred  a  steam  plant.  The  high  pressure  pipe 
line  of  the  Pittsburg  Natural  Gas  Co.,  delivering 
24,000,000  cu.  ft.  ot  sas  daily  to  the  mill  district 
of  this  city,  passes  within  1,000  ft.  of  the  power 
house  site,  and  this  fuel  was  finally  decided  upon 
for  its  availability  and  cheapness.  Should  the 
natural  gas  ever  fail  or  reach  a  prohibitive  price, 
a  producer  plant  will  be  erected  on  the  company's 
adjoining  property,  the  coal  used  being  elevated 
from  the  Pennsylvania  Railroad  tracks.  In  this 
case  the  present  engine  equipment  will  be  re- 
tained, as  it  is  entirely  adapted  to  either  natural 
or  producer  gas — a  good  illustration  of  the 
flexibility  of  power  gas  work.  In  the  building 
proper — a  sub-station  fire-proof  structure  of 
brick,  concrete  and  steel — the  one  feature  out  of 
the  ordinary  is  that  the  entire  building  is  devoted 
to  generating  machinery,  no  boiler  or  producer 
room  being  necessary.  When  complete  with  four 
units,  the  station  will  total  about  3.7  sq.  ft.  per 
rated  kilowatt,  a  low  figure  for  a  plant  of  only 
720  kw.  capacity. 

Generating  units.  Each  of  the  two  generating 
units  at  present  installed  consists  of  a  3-cylinder, 
vertical,  single-acting  gas  engine,  with  cylinders, 
18  in.  in  diameter  by  22  in.  stroke,  running  at  200 
r.  p.  m.,  direct  connected  through  a  flexible 
spring  coupling  to  a  i8o-kw.,  engine-type,  60- 
cyle,  alternating-current  generator.  These  units 
are  of  standard  construction  and  include  the  very 
best  features  for  obtaining  satisfactory  parallel 
operation,  uniform  speed  under  variable  loads, 
continuity  of  operation,  and  low  operating  ex- 
pense. 

Auxiliaries.  The  auxiliaries  include  apparatus 
for  supplying  compressed  air  for  starting  the 
engines,   4-volt   and    no-volt   direct   current   for 


purposes,  iio-volt  direct  current  for 
excititkg  the  main  generators,  and  water  for  cool- 
ing the  engines. 

Compressed  air  supply.  The  compressed  air 
supply  for  starting  the  engines  must  be  inde- 
pendent of  the  engines  themselves,  as  it  must  be 
ready  for  use  when  the  rest  of  the  station  is 
"dead;"  For  this  purpose,  a  small  horizontal, 
single-acting  gas  engine  is  used,  which  is  belted 
to  a  two-stage  compressor ;  for  breakdown  pur- 
poses, a  separate  compressor  is  installed,  belted  to 
a  counteishaft  which  in  turn  can  be  driven  by 
either  of  the  main  engines.  The  supply  of  air 
normally  needed  for  starting  the  engines,  is 
stored  in  two  i6-in.  cylindrical  tanks  at  200  lb. 
pressure.  In  addition,  four  more  of  these  tanks, 
each  controlled  by  its  own  valve,  have  been  in- 
stalled, which,  as  they  are  not  to  be  drawn  fron 
except  for  emergency  work,  constitute  a  reserve 
for  the  engine-driven  compressor.  The  six  tanks 
total  102  cu.  ft.,  or  over  ten  times  the  cylinder 
displacement  of  one  engine. 

Ignition  current.  For  initial  ignition,  there 
has  been  provided  one  set  of  primary  "dry"  bat- 
teries and  one  set  of  storage  batteries,  either  of 
which  is  sufficient  to  operate  the  plant  for  some 
time.  For  ordinary  use,  however,  a  motor-gene- 
rator set  has  been  provided,  taking  current  for  its 
motor  from  no-volt,  direct-current,  exciter  bus- 
bars, and  delivering  from  its  shunt-wound 
generator,  direct  current  of  the  same  voltage. 
This  supplies  current  to  the  ignition  points  which 
are  operated  in  series  with  suitable  resistance 
lamps.  The  storage  batteries,  however,  are  con- 
nected inside  the  lamps  and  work  directly  on  the 
ignition  points,  thus  allowing  the  batteries  to 
"float"  on  the  circuit,  at  all  times  fully  charged 
and  ready  automatically  to  furnish  the  ignition 
current  in  case  of  accident  to  the  motor-genera- 
tor. Whenever  necessary  the  no-volt  exciter  cir- 
cuit can  be  thrown  directly  on  the  same  resistance 
lamps,  but  this  has  the  drawback  of  permanently 
grounding  the  one  side  of  the  field  winding  of  the 
alternating-current  generators. 

Excitation.  The  direct-current  excitation  for 
the  main  generators  is  provided  by  two  no-volt, 
compound-wound  dynamos,  either  of  which  has 
sufficient  capacity  for  both  of  the  main  units. 
These  exciters  are  direct  connected  to  induction 
motors  which,  in  turn,  are  fed  directly  from 
cither  set  of  main  switchboard  bus-bars.  These 
motor-generator  sets  are  also  provided  with  pul- 
leys for  belt  connection  to  a  countershaft  which, 
in  turn,  can  be  run  by  either  of  the  main  engines 
through  friction  clutches.  This  clutch  and  belt 
device  is  occasionally  a  decided  convenience  in 
different  ways,  but  its  normal  and  important  use 
is  only  for  a  few  minutes,  namely,  after  an  acci- 
dent has  deadened  the  main  alternating-current 
switchboard  bus-bar.  In  this  case  the  first  main 
generator  secures  its  excitation  by  means  of  an 
exciter  set  driven  by  its  belt ;  the  main  generator 
is  then  switched  on  the  bus-bars  and  supplies 
current  to  the  induction  motor  of  the  other  ex- 
citer set.  Next,  the  exciters  are  paralleled,  the 
load  transferred  to  the  second  exciter,  and  finally 
the  friction  clutch  driving  the  first  exciter  set  is 
released. 

Cooling  water.  The  simplest  method  of  cool- 
ing the  cylinder  jacket  is,  of  course,  to  use  fresh 
water  directly  from  the  city  mains ;  this  method, 
however,  is  rather  expensive,  and  a  circulating 
system  has  been  installed  which  permits  the  use 
of  a  given  quantity  of  city  water  over  and  over 
again  until  its  temperature  is  too  high.  For  this 
purpose,  a  two  compartment  concrete  tank  has 
been  constructed  on  the  roof  of  the  building,  pro- 
vided with  overflow  and  risers,  connected  with 
engines  and  city  water  piping.  In  these  roof 
tanks  a  sufficient  amount  of  surface  cooling  has 
been  obtained  to  reduce  the  quantity  of  water 
required  by  the  plant  to  about  one-half  of  that 
needed  without  this  circulating  system,   and  this 
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proportion  will  be  still  further  reduced  by  a  sim- 
ple form  of  cooling  tower  now  being  constructed 
on  the  roof.  For  emergency  use,  it  is  proposed 
to  employ  well  water,  although  impurities  will 
not  permit  its  steady  use.  The  jackets  do  not 
work  under  full  pressure  head  from  the  tanks, 
about  35  ft.,  but  deliver  into  a  supplementary 
tank  located  on  the  mezzanine  floor  of  the  engine 
room,  giving  about  5  ft.  of  pressure  head  on  the 
engine  jackets.  This  is  sufficient  to  provide 
solid  water  at  all  points  and  to  prevent  air 
pockets.  From  this  tank  a  centrifugal  pump, 
driven  by  a  3  horse-power  induction  motor,  deliv- 
ers this  water  to  the  roof  tanks. 

Piping.  The  engine  exhausts  are  carried  out 
though  the  building  walls  with  easy  bends,  and 
tlien  rise  40  ft.  to  clear  the  roof.  As  water  is 
used  in  the  exhau.sts,  these  risers  are  drained 
near  the  engines.  A  simple  steam  exhaust  head 
capping  each  riser  completely  deadens  the  ex- 
hausts, thus  avoiding  the  difficulty  sometimes  ex- 
perienced with  gas  plants  located  in  residence 
territory. 

The  gas  is  delivered  at  the  power  house  at 
about  IS  lb.  pressure,  but  this  is  reduced  to  8 
ounces  before  being  metered.  This  pressure  is 
further  lowered  to  2  ounces  by  the  regulators 
furnished  with  each  engine.  Ample  storage 
capacity  in  the  shape  of  liberal  piping,  has  been 
provided  on  both  sides  of  the  engine  regulators  to 
insure  a  moderately  uniform  flow  of  low  pres- 
sure gas. 

Parallel  operation  and  regulation.  As  this  is  a 
60-cycle,  polyphase  plant,  carrying  a  mixed  load 
of  lights  and  motors,  it  is  apparent  that  good 
voltage  regulation  is  necessary  and  that  satisfac- 
tory parallel  operation  is  an  indispensable 
feature.  The  very  fact  that  the  plant  is  able  to 
give  so  good  a  quality  of  service  is  proof  that  the 
parallel  operation  bugaboo  held  over  the  gas  en- 
gine for  years,  has  been  driven  to  cover  espe- 
cially with  direct-connected  60-cycle  generators. 
These  units  are  paralleled  in  precisely  the  same 
manner  as  the  ordinary  steam  unit,  on  an  "open- 
ing throttle ;"  that  is,  the  new  unit  is  brought 
slowly  up  to  synchronism  with  the  one  in  service, 
and  after  the  switches  are  closed,  the  throttle 
is  spun  open.  There  is  an  important  advantage, 
however,  over  a  steam  engine  of  ordinary  con- 
struction ;  namely,  that  the  tension  of  the  gov- 
ernor spring  may  be  easily  changed  by  hand 
while  the  engine  is  running,  thus  changing  its 
speed  and  consequently  its  load  also.  As  a  mat- 
ter of  fact,  instead  of  altering  the  governor 
spring,  a  pair  of  springs  at  the  mixing  valve 
working  against  the  governor  spring  is  adjusted, 
thus  securing  the  same  result.  This  adjustment, 
■consisting  simply  of  a  pair  of  thumb  screws, 
gives  an  opportunity  to  bring  up  the  load  on  the 
new  unit  as  slowly  or  as  rapidly  as  desired,  and 
to  any  point.  Thus  the  fresh  unit  may  be  given 
more  than  its  share  of  the  load  for  a  time  to 
relieve  the  temperature  of  the  other;  or  should 
an  igniter  on  either  engine  give  trouble,  the  load 
may  be  dropped  to  two-thirds  rating  without 
taking  the  unit  out  of  service.  This  adjustment 
is  also  sometimes  used  to  bring  the  engine  into 
synchronism.  The  eflfect  of  a  misfire  in  one  of 
the  cylinders  is  never  noticeable  on  the  line,  ex- 
cept when  the  misfire  continues  for  several  cycles, 
which  is  rare.  Naturally,  it  induces  some  little 
surging  between  the  two  machines,  owing  to  the 
temporary  disablement  of  a  cylinder,  but  the 
shock  is  readily  absorbed  by  the  spring  coupling 
and  does  not  show  the  slightest  tendency  to 
throw  the  engine  out  of  step.  In  general,  the 
regulation  from  this  plant  is  fully  as  good  as 
could  be  expected  from  any  steam  plant,  and  is 
entirely  due  to  the  method  of  controlling  the 
quantity  of  mixture  by  the  governor,  which  is  a 
fundamental  feature  of  the  4-cycle  gas  engine. 

Ignition.  This  is  one  of  the  most  vital  points 
in  gas  engine    work   and   should   receive  careful 
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attention  from  both  the  designing  and  operating 
engineer.  There  should  be  at  least  two  separate 
sources  of  ignition  current  continuously  avail- 
able, which  are  provided  for  here  by  the  small 
iio-volt  shunt-wound  generator  and  the  set  of 
4-volt  storage  batteries,  as  before  described.  Only 
one  case  has  occurred  where  an  engine  has  been 
shut  down  from  the  loss  of  igniter  current,  and 
this  was  due  to  a  ground  in  the  conduit  between 
igniter  switchboard  and  engine.  This  occurred  in 
spite  of  the  precaution  of  running  all  wiring 
through  loricated  iron  conduit.  A  few  spare 
igniters  are  always  kept  on  hand,  and  it  is  only 
a  few  minutes  work  to  replace  a  disabled  one.  If, 
however,  these  are  changed  regularly  and  cleaned, 
as  they  should  be,  they  give  very  little  trouble. 
On  these  engines  there  is  a  device  for  changing 
the  point  of  ignition  while  running.  It  is  very 
necessary  in  gas  engine  work  that  ignition  take 
place  at  the  proper  point,  otherwise  inefficient 
combustion  shown  by  a  badly  distorted  card,  will 
result.  But  a  good  engineer  can  very  readily 
determine  whether  the  ignition  is  at  the  right 
point  merely  by  the  sound  of  the  explosion. 
Should  the  gas  change  in  quality  for  any  reason, 
the  ignition  can  be  readily  adjusted,  as  well  as 
the  mixture,  in  a  few  seconds,  without  in  the 
least  disturbing  the  running  of  the  engine. 

Starting.  One  very  great  advantage  of  gas 
engine  work  is  the  absence  of  standby  losse« 
after  the  engine  is  shut  down,  unlike  the  steam 
plant  where  there  are  condensation,  radiation, 
and  stack  losses.  The  gas  engine  may  stand  for 
an  hour  or  a  month  without  incurring  any  losses 
whatsoever,  and  yet  be  in  readiness  for  starting 
within  a  minute  or  two  of  the  signal ;  but  a  steam 
engine  must  be  warmed  up  and  "turning  over," 
previous  to  loading.  In  the  Duquesne  plant, 
compressed  air  is  used  for  starting  the  engines. 
A  supply  several  times  greater  than  that  actually 
required  is  aways  kept  stored  in  steel  tanks  at 
150-lb.  pressure.  A  single  air  valve  controls 
each  engine,  and  as  soon  as  the  air  is  turned  on, 
the  engine  automatically  conies  up  to  speed, 
usually  in  about  45  seconds,  so  that  the  unit  may 
be  loaded  within  about  one  minute  from  the  start, 
or  at  least  two  minutes.  This  is  evidently  a  good 
feature  in  case  of  emergency  spare  units. 

Station  Efficiency.  A  power  station  is,  in  one 
sense,  only  a  machine  for  converting  the  poten- 
tial heat  energy  of  fuel  gas  or  coal  into  electrical 
energy.  The  efficiency  of  conversion  depends  al- 
most entirely  upon  the  type  of  plant.  With  steam 
engines,  4  pounds  of  coal  per  kilowatt-hour  may 
fairly  be  assumed  to  be  well  above  the  average 
results   obtained   in   lighting  plants  of  less   than 

1.000  h.-p.  capacity.  Now  4  lbs.  of  bituminous 
coal  of  14,000  B.  t.  u.  per  lb.  (equal  to  53.3  cu.  ft. 
of  natural  gas  of  1,050  B.  t.  u.  per  cu.  ft.),  is 
equivalent  to  a  heat  consumption  of  56,000  B.  t.  u. 
per  kilowatt-hour  at  the  switchboard,  or  an  abso- 
lute thermal  efficiency  (l  h.  p.  =  2,545  B.  t.  u.)  of 

6.1  per  cent,  between  the  coal  pile  and  switch- 
board. 

Curves  were  prepared  to  show  the  fuel  con- 
sumption of  the  Duquesne  Light  Company's  en- 
gines, and  display  the  total  hourly  gas  per  engine, 
the  gas  per  kilowatt-hour  and  the  absolute  ther- 
mal efficiency  from  gas  to  electricity.  The  "total 
gas"  curve,  from  which  the  others  were  cal- 
culated, was  determined  by  reducing  the  actual 
station  records  to  the  equivalent  performance  of 
a  single  engine,  and  was  checked  up  by  a  number 
of  readings  taken  at  various  loads.  We  will 
tabulate  for  illustration,  the  values  for  two  dif- 
ferent engine  load-factors ;  namely,  40  and 
80  per  cent.  These  are  extreme  limits — a 
plant  requiring  five  (ngines  to  carry  its  peak  load 
should  be  able  to  operate  at  an  average  engine 
load-factor  of  80  per  cent,  and  a  plant  requiring 
two  engines  for  its  peak  load  would  probably  run 
with  an  average  engine  load-factor  of  40  per  cent. 

Summarizing  the  tabulation,  we  find  that  nat- 
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ural  gas  of  1,050  B.  t.  u.  per  cu.  ft.  will  give  a 
kilowatt-hour  on  21.2  cu.  ft.,  with  an  average  en- 
gine load-factor  of  40  per  cent. ;  if  the  engines 
can  be  run  on  an  average  load-factor  of  80  per 
cent.,  the  gas  required  will  be  only  15.2  cu.  ft.  per 
kilowatt-hour.  These  values  can  be  reduced,  for 
sake  of  illustration,  to  equivalent  pounds  of  coal 
having  14,000  B.  t.  u.  per  pound ;  namely,  1.7  and 
1.23  lb.  per  kilowatt-hour,  respectively.  If  it  is 
desired  to  compare  these  results  with  steam  data 
expressed  in  terms  of  indicated  horsepower  these 
values  will  be  approximately  0.96  and  0.78  lb.,  re- 
spectively. 

E<|uivalent 

.  Absolute  coal 

Engine  efficiency  of  ^B.f.u.  basis-> 

load-     Cu.  ft.  gas       D.t.u.        unit  (gas  to  Lb.  per  Lb.per 

factor,  per  kw-hr.   per  kw.  hr.  electricity),  kwhr.  i.h.p.-hr. 

40%  ai.a  aa.aoo  15-35%  i-7  0.96 

00%  15. a  16,000  ai.4%  i.aj         0.78 

The  comparison  of  the  fuel  consumption  of  the 
steam  station  described  above,  (operating  on  an 
equivalent  of  53.3  cu.  ft.  of  natural  gas  per  kilo- 
watt-hour) with  the  gas  rate  of  a  gas  engine  sta- 
tion which  lies  somewhere  between  the  limits  of 
21.2  and  15.2  cu.  ft.,  is  a  striking  illustration  of 
the  great  fuel  economy  of  the  gas  engine,  and  is, 
in  itself,  a  measure  of  the  relative  thermal  eflS- 
ciencies  of  the  two  methods  of  developing  power 
from  natural  gas. 

Cost  of  Poiver.  All  the  various  items  entering 
into  the  cost  of  power  arof  at  present,  difficult  to 
obtain  in  segregated  form,  but  have  been  esti- 
mated as  closely  as  possible  from  two  different 
prices  of  gas. 

/ asc  Gas. >      i  sc.  Gas. 

Cents  Cents 

%  of  total.      per  kw-hr.    per  kw-hr. 

Fuel  gas  47.6  .440  .164 

vVages    38.3  .360  .a6o 

Supptics — 

Oil  waste 11.3 

Water    9.0 

o       .  ao.3  .187  .187 

Repairs    ...•. 3.8  .036  .036 

Totals    100.  .913  .737 

This  estimate,  based  upon  the  present  load-fac- 
tor and  the  complete  plant,  shows  a  total  operat- 
ing cost  well  under  ic.  per  kilowatt-hour  for  the 
highest  priced  gas,  jnd  0.75c.  for  the  lowest. 

In  the  near  future,  this  will  be  somewhat 
lowered  by  a  reduction  in  the  cost  of  water  due 
to  the  cooling  system  mentioned  above.  Such  a 
low  cost  shows  the  possibility  of  developing  a 
large  daylight  power  load,  which  feature  ap- 
peals strongly  to  electric  light  managers. 

It  is  difficult  to  compare  these  fuel  costs  per 
kilowatt-hour  with  those  of  ordinary  steam 
plants,  as  so  much  depends  upon  the  character  of 
their  service  and  apparatus,  but  a  large  number 
of  electric  light  plants  under  1,000  horsepower 
will  have  a  fuel  consumption  varying  between 
4  lb.  and  8  lb.  of  coal.  It  is  also  fair  to  assume 
that  their  expenses,  outside  of  the  fuel  item,  will 
not  differ  materially  from  those  given  above  (in 
a  great  many  cases  their  wage  item  will  ma- 
terially exceed  0.26  per  kilowatt-hour). 

On  this  basis,  then,  natural  gas  at  25  cents  per 
1,000  cu.  ft.  is  competitive  with  coal  at  $2.20 
per  ton,  on  a  consumption  of  4  lb.  per  kilowatt- 
hour,  also  with  $1.10  co^l,  on  the  basis  of  8  lb. 
per  kilowatt-hour.  Similarly,  isc.  gas  is  com- 
petitive with  coal  at  $1.32  per  ton  with  a  coal 
consumption  of  4  lbs.  per  kilowatt-hour  and  with 
coal  at  66c.  a  ton  on  a  consumption  of  8  lb.  per 
kilowatt-hour. 

Conclusion.  It  is  well  to  keep  clearly  in  mind 
that  a  gas  power  station  can  utilize  to  better  ad- 
vantage a  larger  number  of  generating  units  than 
can  a  steam  station.  The  reason  for  this  i*  that 
the  gas  engines  are  practically  as  eflicient  in  small 
as  in  large  sizes,  and  that  the  cost  per  kilowatt, 
and  floor  space  occupied  per  kilowatt  of  rating, 
is  likewise  nearly  uniform.  Consequently,  it  is 
better  to  split  up  the  station  capacity  as  much 
as  possible,  thereby  enabling  the  operator  to  fit 
his  units  into  the  load  curve  and  obtain  a  better 
efficiency   for   the   station.     The   available   space 
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power  will  also  be  better  distributed,  and  this 
multiplicity  of  unit3  more  readily  provides  for 
the  possilHlity  of  losing  an  igniter.  With  one  unit 
running,  the  disablement  of  one  cylinder  amounts 
to  33  per  cent  of  the  rated  capacity;  with  two 
tinits  running  this  deficiency  amounts  to  16.6  per 
cent;  with  three  units,  the  deficiency  is  reduced 
to  a  little  over  11  per  cent  of  the  total  capacity 
in  operation.  With  four  units  running,  the  defi- 
ciency is  but  8  per  cent,  which  can  be  readily 
taken  care  of  by  the  overload  capacity  of  the 
remaining  cylinders. 

General  experience  with  the  Duquesne  Light 
Company's  plant  thus  far  indicates  that  good  ser- 
vice, combined  with  low  operating  costs,  may  be 
expected  if  proper  attention  is  given  to  keeping 
the  equipment  in  good  working  order.  It  is  true 
that  inexperienced  or  careless  men  cannot  get  the 
best  results  from  a  gas  equipment,  but  with  an 
experienced,  active  engineer  in  charge,  the  equip- 
ment is  as  trustworthy  as  a  steam  plant 

Mr.  J.  R.  Bibbins  contributed  the  following  dis- 
cussion of  the  paper: 

One  of  the  most  important  is  the  question  of 
relative  spare  capacity.  In  planning  a  new  sta- 
tion, this  question  arises  right  at  the  outset  after 
the  problematical  load  curve  has  been  determined 
upon — how  many,  and  what  size  of  units  will 
be  installed.  Although  one  or  two  units  yield  the 
simplest  form  of  plant,  when  one  considers  the 
average  running  efficiency  the  unit  will  give  un- 
der the  given  load-factor  it  is  a  different  matter. 

In  a  recent  study  of  this  point,  a  i.coo-kilowatt 
maximum  load  curve  was  assumed  with  i,  2,  3,  4 
and  5  service  tmits  and  a  single  spare  tmit  By 
"blocking  in"  the  engine  curves  corresponding 
to  the  actual  capacity  in  service  at  a  given  time, 
the  average  load  on  the  engine  was  obtained  in 
per  cent  of  its  rating,  this  being  obtained  by  in- 
tegrating both  load  and  engine  curves.  Thus  the 
relative  heat  consumption  under  average  running 
conditions  was  obtained.  For  this  particular  load 
curve  the  first  three  unit  combinations  worked 
out  best  in  horizontal  units,  the  last  two  in  ver- 
tical For  five  upits  this  condition  works  out  to 
an  average  heat  consumption  of  less  than  one- 
half  that  required  by  a  single  unit;  in  other 
words,  an  eflSciency  of  twice  as  great.  As  to  the 
cost  of  spare  capacity  for  the  single-unit  plant, 
we  must  provide  a  spare  unit  equal  to  the  running 
capacity — 100  per  cmt,  two  units,  50  per  cent, 
etc,  down  to  20  per  cent  for  five  units. 

It  may  be  contended  that  the  relative  heat  con- 
sumption and  the  cost  of  spare  capacity  are  only 
small  factors  in  the  final  solution  of  the  problem, 
but  this  is  not  the  case.  The  modem  gas  engine 
requires,  in  the  larger  sizes,  a  type  of  construction 
which  does  not  permit  of  very  great  reduction 
in  cost  over  smaller  sizes  which  embody  the  ver- 
tical self-contained  construction.  It  thus  develops 
that  the  price  of  a  large  gas-engine  unit  is  very 
little  lower  than  that  of  a  medium-sized  unit 
Again,  we  find  that  the  heat  efficiency  of  the  large 
unit  is  but  very  little  higher  than  that  of  th; 
smaller  sizes,  due  larfely  to  the  inherent  proper- 
ties of  the  combustion  cycle  rather  than  to  any 
precise  refinement  in  design  or  construction  which 
so  clearly  disclose  the  character  of  steam  engine 
construction.  Analyzing  the  labor  cost  in  the 
station,  we  find  that  with  the  compact,  self-con- 
tained, vertical  unit,  this  item  is  very  nearly  the 
same  as  for  equivalent  horizontal  capacity.  Thu-? 
the  problem  practically  reduces  itself  to  that  of 
relative  operating  efficiency  and  investment  in 
spare  units  with  the  result  above  noted. 

On  the  question  of  spare  units  we  may  assume 
as  a  possible  contingency  that  an  igniter  will 
give  trouble  at  some  time.  This  throws  a  certain 
part  of  the  engine  out  of  service,  but  does  not 
necessarily  disable  it  With  one  unit  running,  the 
loss  of  an  igniter  would  cause  25  per  cent  loss 
of  power,  and  with  five  units,  6.6  per  cent.,  but 
on  the   standard   overload   ratings    each    engine 
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cylinder  is  capable  of  delivering  10  per  cent  over- 
load continuously.  This  overload  capacity  thus 
comes  to  the  rescue  of  the -disabled  igniter.  With 
two  running  units  in  the  plant,  we  will  barely 
be  able  to  carry  full  load;  with  three  units  the 
extra  capacity  will  tide  us  over ;  with  five  units 
the  plant  will  develop  2.7  per  cent,  in  excess  of 
the  rating  in  spite  of  the  disabled  igniter. 

An  overload  capacity  of  10  per  cent,  seems 
small  compared  with  the  similar  capacity  of  a 
steam  engine  or  steam  turbine  unit.  While  a 
steam  unit  gives  its  best  economy  at  full  load  or 
under,  the  economy  of  the  gas  engine  increases 
up  to  the  maximum  load,  which  makes  it  desir- 
able to  rate  the  engines  and  operate  them  as 
close  to  maximum  as  is  permissible,  and  while  the 
gas  engine  has  a  decided  advantage  for  steady 
central  station  service,  it  is  somewhat  at  a  disad- 
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Three   Low-Head   Hydro-Electric  Develop- 
ments  in    Michigan. — Part   II. 


Big  Rapids  Dam  Development. — The  Big 
Rapids  development,  18  miles  up  the  river  from 
Croton,  is  at  a  point  where  the  river  valley  is 
800  ft.  wide  and  40  to  50  ft.  deep.  The  dam  ren- 
ders available  a  head  of  40  ft.,  which  is  utilized 
by  equipment  having  a  total  capacity  of  6,000 
h.-p.  The  dam  consists  of  an  earth  embankment, 
with  a  concrete  waste-gate  section  built  in  it, 
toward  one  end,  and  a  power  house  also  built 
in  it  across  the  original  channel  of  the  river, 
which  was  at  one  side  of  the  valley.  The  whole 
site  is  underlaid  by  hardpan  that  is  covered  with 
coarse  sand  and  gravel.  At  the  power  house, 
in  the  channel  of  the  river,  this  overlying  sand 
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vantage  on  rapidly  fluctuating  loads.  This,  how- 
every,  may  be  overcome  by  the  use  of  a  storage 
battery.  A  system  has  recently  been  devised  by 
which  the  generator  load  may  be  held  practically 
constant  while  the  e  tire  fluctuating  load  may  be 
taken  up  by  the  battery.  This  is  accomplished  by 
a  load  regulator,  a  simple  instrurrfent  of  the  re- 
lay type,  installed  on  the  switchboard  and  operat- 
ing in  connection  with  the  booster.  In  a  recent 
test  with  this  system,  the  external  load  was  in 
stantly  varied  through  a  range  equivalent  to  300 
per  cent  of  the  generator  capacity,  yet  these 
variations  -were  entirely  absorbed  by  the  battery, 
and  the  generator  kept  within  a  few  per  cent  di 
its  rating,  irrespective  of  the  suddenness  or  the 
violence  of  the  fluctuations.  This  instrument  is 
particularly  useful  in  gas  engine  work  as  it  per- 
mits full  loading  of  the  unit  with  impunity 
whereas  it  m-ght  be  necessary  to  reduce  the 
average  loading  to  one-third  of  the  rating  in  order 
to  take  care  of  the  fluctuations. 


Denatured  Alcohol  to  the  amount  of  1,744,272 
gal.  was  produced  in  the  United  States  during 
the  first  six  months  of  this  year.  The  free  alcohol 
law  took  effect  Jan.  i,  1907. 


Strain  Insulators  at  a  Change  in  Grade. 

and  gravel  was  20  to  50  ft.  deep,  but  graded  off 
in  depth  toward  both  sides  of  the  valley,  the 
flood-gate  section  being  built  directly  on  the  hard- 
pan.  A  continuous  line  of  steel  sheet  piling,  ex- 
tending entirely  across  the  valley  under  the  site 
of  the  dam,  was  driven  into  the  hardpan  far 
enough  to  form  a  complete  cut-off  wall  in  the 
sand  and  gravel,  and  is  carried  into  the  sides 
of  the  valley  to  prevent  leakage  around  the  ends 
of  it  The  embankment  contains  a  lo-in.  rein- 
forced-concrete  core  wall,  built  on  this  row  of  • 
steel  piling;  the  latter  is  also  at  the  upstream 
limits  of  the  concrete  in  the  gate  section  and 
the  power  house.  Some  of  this  steel  piling  was 
driven  to  a  depth  of  as  much  as  56  ft.,  the  long 
pieces  being  spliced.  The  core  wall,  like  the  one 
in  the  embankment  of  the  Croton  dam,  is  lo- 
cated so  its  top  is  at  the  intersection  of  the  sur- 
face of  the  water  in  the  pond  and  the  slope  of 
the  embankment  The  power  house  is  carried 
entirely  by  wooden  piles  driven  down  to  the  hard- 
pan.  The  substructure  of  the  power  house  is 
also  enclosed  on  all  four  sides  by  sheet  piling, 
driven  to  the  hardpan,  the  row  of  steel  piling 
forming  the  upstream  side  of  this  enclosure  and 
wooden  sheet  piling  the  other  three  sides.    The 
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wooden  piling  consists  of  6  x  8-in.  and  7  x  9-in. 
tongue  and  grooved  timbers,  in  12  to  26-ft. 
lengths. 

The  embankments  of  the  dam  were  made  by 
teams  and  scrapers,  most  of  the  material  being 
obtained  from  a  borrow  pit  on  the  power  house 
side  of  the  valley.  This  material  is  largely  all 
sand  and  gravel  similar  to  that  used  in  the  Cro- 
ton  dam.  The  embankments  have  slopes  of  a  2 
to  I  on  the  downstream  side  and  of  3  to  I  or 
flatter  on  the  upstream  side. 

Waste-Gate  Section. — The  waste-gate  section, 
with  a  total  width  of  150  ft.,  is  arranged  practi- 
cally the  same  as  the  waste-gate  section  of  the 
Croton  dam.  It  contains  six  Tainter  gates,  each 
20  ft.  wide  and  12  ft.  high,  three  of  which  are 
on  each  side  of  a  log  sluice,  6  ft.  wide.  These 
gates  are  raised  and  lowered  by  motor-driven 
hoisting  crabs,  the  same  as  those  described  in 
connection  with  the  Croton  development.  The 
spillway  on  which  the  gates  seat  when  closed  is 
a  hollow  reinforced-concrete  dam,  of  the  same 
general  design  as  the  one  at  Croton,  the  water 
falling  from  it  into  a  tumble  bay  formed  by  an 
overflow    weir,    69.5    ft.    downstream    from    the 


connected  to  the  shaft  of  the  main  unit,  fur- 
nishes excitation  current  for  each  generator.  A 
Tirrill  regulator  is  provided  to  control  the  volt- 
age of  each  generator.  The  operation  of  each 
set  of  two  pairs  of  turbines  is  controlled  by  a 
Type  N  Lombard  governor,  belted  to  the  main 
shaft  of  the  unit. 

The  6,600-volt  current  delivered  by  the  gener- 
ator is  stepped  up  to  72,000  volts  for  transmis- 
sion to  Muskegon  and  Grand  Rapids  by  three 
oil-insulated  water-cooled  transformers  in  a  sep- 
arate 28  X  40-ft.  fireproof  building  on  the  side 
of  the  valley,  about  50  ft.  from  the  power  house. 
The  busbars  in  this  building  ar?  in  separate 
fireproof  compartments  and  all  connections  to 
them  are  provided  with  special  hand-operated 
oil  switches,  in  fireproof  cells. 

When  the  development  was  completed  the  tur- 
bine plant  was  tested  in  place  under  the  super- 
vision of  Professor  Gardner  S.  Williams,  of  the 
University  of  Michigan.  The  power  output  of 
the  generators  was  measured  electrically,  while 
the  water  was  measured  over  a  112-ft.  steel-crest 
weir,  according  to  Francis'  directions  and  form- 
ula.    The  testing  of  the  electric  equipment  was 


of  piling  which  were  along  the  sides  of  the  latter. 

Construction  of  Big  Rapids  Dam. — The  Big 
Rapids  dam  was  also  built  on  force  account  by 
the  Grand  Rapids-Muskegon  Power  Co.  under 
the  direction  of  the  same  engineers  mentioned 
in  connection  with  the  Croton  project,  except 
that  Mr.  N.  F.  Johnson  was  superintendent  in 
charge.  The  construction  plant  was  assembled 
during  the  winter  of  1904-05,  and  active  work 
was  begun  March  i,  igos,  the  generators  being 
placed  in  operation  on  March  15,  1907.  The 
construction  plant  was  essentially  similar  to  that 
used  at  the  Croton  dam,  except  that  it  was  all 
steam-driven;  the  construction  methods  employed 
were  also  very  similar  to  those  followed  on  that 
work.  The  river  was  allowed  to  follow  its  chan- 
nel until  the  work  had  been  carried  up  to  it  on 
both  sides,  when  it  was  diverted  through  tem- 
porary openings  in  the  waste-gate  section  until 
the  power  house  was  finished.  The  water  was 
then  turned  through  the  penstock  and  the  tem- 
porary openings  in  the  waste-gate  section  were 
closed. 

This  dam  required  18,000  cu.  yd.  of  concrete, 
in   which    natural   bank   gravel,   obtained   imrae- 


gates.  This  tumble  bay  is  divided  into  two  parts 
by  the  walls  forming  the  sides  of  the  log  sluice. 
Each  of  these  parts  is  arranged  with  outlets  so 
it  can  be  drained  when  the  three  gates  dis- 
charging into  it  are  closed.  The  retaining  walls 
on  both  sides  of  the  waste-gate  section  are  ex- 
tended downstream  for  240  ft.  from  the  gates, 
forming  a  waste-way  channel,  180  ft.  wide.  A 
second  row  of  steel  sheet  piling  is  placed  across 
this  channel  just  below  the  tumble  bay,  and 
for  50  ft.  from  the  latter  the  bottom  of  the 
channel  is  protected  by  rock-filled  timber  cribs, 
with  the  filling  in  these  cribs  grouted.  The  bot- 
tom of  the  remainder  of  the  channel  enclosed  by 
the  retaining  walls  is  protected  by  a  concrete 
lining. 

Power  House. — The  concrete  substructure  of 
the  power  house  is  50  x  95  ft.  in  plan,  with  its 
center  line  normal  to  the  axis  of  the  dam,  and 
has  concrete  wing  walls  extending  up  and  down- 
stream from  both  ends  of  it.  The  power  house 
proper  is  a  brick  structure  40  x  50  ft.  in  plan  on 
the  downstream  end  of  this  substructure.  It  con- 
tains two  3-phase  30-cycle  6,600-volt  revolving 
field  Westinghouse  generators,  each  direct-con- 
nected to  two  pairs  of  4S-in.  horizontal  center- 
discharge  Samson  turbines  in  one  of  two  open 
steel-plate  penstocks  of  the  Rickey  type,  which 
are  erected  over  the  upstream  end  of  the  sub- 
structure. The  units  operate  at  225  r.  p.  m.,  each 
generator  being  capable  of  developing  the  full 
3,ooo-h.-p.   capacity   of   the   four   turbines   which 


Two  Views  of  the  Big  Rapids    Development. 

in  charge  of  the  Electrical  Testing  Laboratories 
of  New  York.  The  results  obtained  agreed  es- 
sentially with  the  turbine  makers  guarantees. 

Inclined  racks  placed  across  the  open  up- 
stream end  of  each  of  the  penstocks  intercept 
such  floating  debris  that  passes  under  a  log 
boom  in  the  pond  which  is  arranged  to  direct 
the  debris  through  the  log  sluice  in  the  waste- 
gate  section.  These  racks  consist  of  J4  x  3-in. 
bars  bolted  together  in  sections  and  carried  by 
a  frame  of  structural  steel  shapes.  Stop-log 
grooves  are  also  provided  in  the  sides  of  the 
penstocks,  in  front  of  the  racks,  so  the  openings 
may  either  one  be  closed.  These  stop-logs  are 
handled  by  one  of  the  hoisting  crabs  used  in 
operating  the  Tainter  gates,  the  track  for  the 
crabs  being  extended  from  the  waste-gate  section 
into  the  house  over  the  penstocks.  This  house 
is  a  frame  building  with  sheet  iron  sides  and  roof, 
which  is  provided  to  protect  the  men  clearing 
the  racks,  or  working  on  the  stop-logs. 

A  draft  tube  for  each  pair  of  turbines  is  formed 
in  the  concrete  base  of  the  substructure,  the 
two  draft  tubes  of  each  two  pair  of  turbines  dis- 
charging into  one  of  the  two  parts  in  which  the 
.  tail  race  is  divided  by  a  longitudinal  wall  under 
the  building.  The  draft  tubes  are  lined  with  steel 
plates  and  are  designed  to  deliver  the  water  to 
the  tail  race  quietly.  The  bottom  of  the  tail 
race  is  protected  by  a  concrete  apron  that  extends 
20  ft.  downstream  from  the  substructure,  a  row 
of  wooden   sheet  piling  being  driven  under  the 


diately  at  the  site,  was  used.  The  plant  for 
handling  the  gravel  and  concrete  was  very  sim- 
ilar to  the  one  at  Croton  which  has  been  de- 
scribed, the  gravel  being  delivered  in  scrapers 
directly  from  the  pit  to  charging  hoppers  at  the 
mixing  plant.  The  cement  used  in  the  concrete 
was  shipped  in  cloth  sacks  in  January  and  Feb- 
ruary and  was  hauled  iH  miles  from  the  railroad 
in  sleighs  on  the  snow.  It  was  stored  in  40  x 
90-ft.  sheds,  with  a  one-third  pitch  batten  roof, 
covered  with  tar  paper,  in  the  usual  manner  of 
lumber  camp  construction.  The  floor  of  this 
shed  consisted  of  two  courses  of  6-in.  poles,  laid 
on  the  ground,  the  second  course  being  at  right 
angles  to  the  first.  These  poles  were  covered 
with  about  one  foot  of  loose  straw,  on  which 
was  placed  a  single  layer  of  tarred  roofing  felt; 
the  sacks  were  then  piled  five  high  on  end  on 
this  felt.  No  cement  was  lost  by  caking,  and  in 
fact,  the  only  cement  that  showed  eff'ects  of  damp- 
ness was  that  on  top,  which  gathered  some  mois- 
ture from  the  air,  and  caked  in  places  to  a  depth 
of  about  Yi  in.  If  tarred  paper  had  been  put 
over  the  tops  of  the  sacks,  it  is  believed  that 
even  this  small  amount  of  caking  would  probably 
not  have  occurred. 

Transmission  Lines. — When  the  Big  Rapids 
development  was  made  a  transmission  line, 
carried  by  poles,  was  built  from  the  dam  to  a 
switch  station  at  Casnovia,  33  miles  from  the 
dam ;  one  branch  of  the  line  was  extended  from 
this   station   to   Grand   Rapids,   21    miles,  and   a 
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line  passes  close  to  the  Cwton  development,  the 
generating  equipment  of  which  is  connected  with 
it  The  line  has  been  operated  satisfactorily  at 
66,000  volts  and  will  be  operated  at  72,000  volts 
in  the  future.  Power  is  delivered  to  three  sub- 
stations, one  in  Muskegon,  one  near  Grand  Rapids 
and  one  in  that  city. 

Michigan  and  Idaho  cedar  and  Southern 
cj-press  poles,  45  to  60  ft.  long  and  placed  40  to 
the  mile,  carrj-  the  three  conductors  of  the  trans- 
mission line,  which  are  No.  2  solid  copper  wire. 
These  wires  are  carried  by  Locke  insulators,  14 
in.  in  diameter  and  18  in.  high,  at  the  comers 
of  a  72-in.  triangle.  These  insulators  are  mount- 
ed on  two  cross  arms  carried  by  the  poles, 
wooden  pins  being  used  on  straight-line  work, 
and  iron  pins  at  angles;  all  pins  are  18  in.  long 
and  are  2  in.  in  diameter  at  the  shoulder.  A  No. 
6  iron  wire,  grounded  at  every  fifth  pole  for 
lightning  protection,  is  carried  by  the  upper  cross 
arm  on  the  poles. 

A  second  transmission  line,  35  miles  long,  is 
beinK  built  from  Croton  directly  to  a  sub-station 
in  Grand  Rapids  and  will  be  operated  at  100,000 
volts.  This  line  will  be  entirely  distinct  and 
separate  from  the  original  one,  so  a  duplicate 
line  between  Croton  and  Grand  Rapids  will  be 
provided  when  it  is  completed.  Interruptions 
to  the  transmission  system  between  these  two 
points,  due  to  the  local  thunderstorms,  which 
occur  in  this  section,  will  thus  be  avoided  largely, 
since  a  disturbance  affecting  one  line  would  very 
probably  not  affect  the  other. 

The   new    line    is    carried   by    triangular    steel 


ground.  A  strain  insulator,  consisting  of  disks 
with  grooved  flanges,  the  mechanical  and  electri- 
cal features  of  which  are  essentially  the  same 
as  in  the  umbrella-shape  sections,  is  used  at  turns 
and  at  various  intervals  to  support  and  anchor 
the  line  on  curves  and  in  similar  places. 

The  angles  to  which  the  legs  of  the  towers  are 
anchored  were  encased  in  concrete  at  the  mixing 
plant  at  Croton,  and  were  distributed  along  the 
line  by  railroad  shipments  and  in  wagons,  after 
the  concrete  had  set,  each  complete  anchor  weigh- 
ing about  275  lb.  A  set  of  removable  forms, 
built  for  casting  the  concrete  around  the  angles, 
proved  very  satisfactory.  The  cross  section  of 
this  enclosing  concrete  is  an  ellipse  with  4^  and 
6-in.  axes.  One  3-in.  4-lb.  channel  and  several 
short  reinforcing  rods,  fastened  horizontally  near 
the  bottom  of  each  main  angle  as  anchors,  are 
also  enclosed  in  a  disk  of  concrete,  5  in.  thick 
and   1.5  ft.  in  diameter,   which   is  cast  with  the 


ments  and  of  the  transmission  lines  extending 
to  the  cities  served  by  them  are  shown  in  an 
accompanying  map.  All  of  the  developments 
supply  power  for  public  service  systems  in  Lans- 
ing, Jackson,  Battle  Creek,  Kalamazoo  and  Alle- 
gan and  intermediate  towns.  Interurban  electric 
railways  extending  from  Jackson  to  Kalamazoo, 
Jackson  to  Lansing,  Lansing  to  St.  Johns,  the 
local  street  car  lines  in  Jackson  and  Lansing, 
and  that  part  of  the  Detroit  United  Rys.,  from 
Jackson  to  Ann  Arbor,  are  also  supplied  with 
power  from  the  generating  stations  of  this  com- 
pany. 

The  Lyons  development  is  a  few  miles  above 
the  low  flat  stretch  of  the  river  which  extends 
from  Ionia  to  Lake  Michigan.  The  catchment 
area  of  1,750  square  miles  above  the  development 
is  largely  clay  soil ;  hence,  severe  floods  occur, 
while  during  periods  of  drought,  the  minimum 
flow  drops  to  about  200  cu.  ft.  per  second.    The 


General  View  of  the  Lyons  Development  from  the  Downstream  Side. 
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Map  Showing  Plants  and  Transmission  Lines  of  the  Commonwealth    Power  Co. 


towers,  40  to  60  ft  in  height,  which  were  built 
by  the  Aermotor  Co.  These  towers  are  placed 
about  soo  ft.  apart  and  have  each  leg  anchored 
to  a  3-in.  steel  angle,  7  ft.  10  in.  long,  buried  in 
ground.  The  angles  are  incased  in  concrete  to 
prevent  the  corrosion  that  would  probably  take 
place  rapidly  in  the  porous  sandy  soil.  These 
angles  are  each  extended  about  10  in.  below  the 
bottom  of  the  concrete  in  which  they  are  encased, 
to  provide  a  ground  for  the  transmission  line. 
The  three  conductors  are  equivalent  to  No.  2 
wire,  being  stranded  copper  wire  with  a  hemp 
center.  They  are  carried  by  suspension  insula- 
tors on  cantilever  arms  at  the  top  of  the  tower. 
These  insulators  each  consist  of  five  umbrella- 
shape  porcelain  sections,  10  in.  in  diameter,  hav- 
ing two  interlinked  semi-circular  holes,  through 
which  tie  wires  that  attach  the  sections  together 
are  passed.  These  holes  are  so  arranged  that 
the  tie  wires  which  pass  through  them  exert  a 
compression  strain  on  the  porcelain.  In  case  a 
section  breaks,  the  tie  wires  remain  intermeshed, 
and  as  the  sections  are  in  series,  and  have  a  fac- 
tor of  safety,  the  remaining  sections  prevent  a 


column  enclosing  the  main  upright  angle.  The 
form  for  the  concrete  columns  consists  of  No. 
16  black  sheet  iron  bent  to  the  shape  of  the 
column,  and  divided  on  the  long  axis  of  the 
cross-section  of  the  column  into  two  parts ;  these 
parts  overlap  at  the  joints  and  are  held  to- 
gether by  four  hinged  clamps  of  J4  x  5^-in.  band 
iron.  The  form  for  the  disk  of  concrete  at 
the  base  is  also  made  of  No.  16  black  iron,  and 
has  a  collar  at  the  center  which  slips  into  the 
column  form  to  a  tight  fit.  These  forms  are 
set  up  in  groups,  with  the  base  down,  on  a  plat- 
form close  to  the  mixer  so  they  can  be  filled 
with  concrete  readily.  This  work  is  thus  handled 
quite  economically,  while  it  would  practically  be 
impossible  to  make  provisions  for  mixing  the 
concrete  and  placing  it  around  the  anchors  at 
each  tower. 

The  Lyons  Development. — The  Commonwealth 
Power  Co.  of  Jackson,  Mich.,  by  which  the  de- 
velopment on  the  Grand  River  near  Lyons  was 
recently  completed,  also  owns  and  operates  six 
hydro-electric  developments  on  the  Kalamazoo 
River.     The  location  of  these  various   develop- 


dam  develops  a  head  of  26  ft.,  and  is  built  entirely 
of  reinforced  concrete,  excepting  a  short  embank- 
ment at  both  ends.  In  order  to  provide  a  pas- 
sage for  flood  water,  without  materially  raising 
the  surface  of  the  i,77S-acre  pond,  ten  steel 
Tainter  gates,  each  20  ft.  wide  and  13  ft  high, 
are  provided  in  a  waste-gate  section  at  one  end 
of  the  dam.  Five  of  these  gates  are  on  each 
side  of  a  sluiceway  opening,  60  ft.  wide,  in  which 
a  movable  crest,  or  bear-trap  dam  of  that  width 
is  operated.  The  arrangement  and  design  of  the 
Tainter  gates  are  the  same  as  for  those  of  the 
Croton  development  These  gates  are  also  raised 
and  lowered  by  worm-geared,  hand  or  motor- 
operated  portable  hoists  of  the  same  type  as  those 
used  at  Croton. 

The  details  of  the  design  and  construction  of 
the  60-ft.  movable-crest  dam  in  this  waste-gate 
section  are  similar  to  those  of  the  movable-crest 
dam  at  Croton.  The  Lyons  dam  has  a  movable 
leaf,  8  ft.  wide  and  60  ft.  long,  which  turns  on 
a  shaft  in  a  hinge  along  its  upstream  edge,  thus 
permitting  the  downstream  edge  to  be  raised  and 
lowered  through  a  vertical  travel  of  S  ft.  The 
leaf  is  counterbalanced  by  two  20,000-lb.  weights, 
one  of  which  is  placed  in  a  compartment  in  the 
dam  beyond  each  end  of  the  movable  crest  The 
leaf  is  raised  and  lowered  by  two  series  of  worm 
and  spur  gears,  each  driven  by  a  lo-h.-p.  motor 
and  operating  in  connection  with  the  counter- 
weights. 

A  built-up  steel  girder,  42  in.  high,  extends 
the  full  length  of  the  8-ft.  leaf,  and  is  suspended 
from  the  front  edge  of  the  latter  by  hinged  joints. 
These  joints  permit  the  girder  to  remain  in  a 
vertical  plane  at  any  position  of  the  leaf,  the 
verticality  being  maintained  by  a  parallel-motion 
arrangement.  When  the  leaf  is  at  its  lowest  po- 
sition with  its  upper  surface  horizontal,  its  weight 
and  the  load  on  it  are  carried  by  the  girder, 
the  latter  resting  on  the  bottom  of  the  depres- 
sion in  which  the  movable  crest  is  set  When 
the  front  edge  of  the  leaf  is  raised  to  the  full 
height  of  its  travel,  it  is  also  carried  by  the 
girder,  which  is  blocked  up  on  jack  screws  set  on 
steel  posts  projecting  above  the  bottom  of  the 
depression  under  the  crest. 

The  60-ft  opening  controlled  by  the  movable 
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crest  is  spanned  by  a  two-leaf  trunnion  foot- 
bridge. Each  of  the  leaves  of  this  bridge  can 
be  turned  sufficiently  on  a  trunnion,  on  the  guyed 
steel  tower  that  carries  it,  so  the  60-ft.  opening 
is  practically  unobstructed  when  the  two  are  open. 
The  leaves  are  raised  by  cables  on  hand-operated 
worm  winches. 

Power  House. — The  power  house  adjoins  one 
end  of  the  waste-gate  section  and  is  L-shape  in 
plan.  The  construction  and  arrangement  of  the 
Lyons  power  house  is  very  much  the  same  as  in 
the  case  of  the  power  house  at  Croton.  The 
long  axis  of  the  power  house  proper  is  normal 
to  the  axis  of  the  dam,  with  a  row  of  four  pen- 
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handled  in  4-yd.  dump  cars  which   were  hauled 
out  of  the  pit  on  an  incline  leading  through  the 


iWr'^c/'w?/?^ 


Detail  of  Movable  Crest  Dar 


•  Cbtvnsfreann 
Apron  of 


General   Arrangement  of  Movable  Crest  Dam  at  Lyons. 


dam  by  means  of  a  motor-driven  hoist.  Motor- 
driven  hoists  were  also  used  on  the  derricks. 
The  concrete  mixing  plant  at  this  dam  was  lo- 
cated at  the  land  end  of  the  waste-gate  section, 

Table  2.      Cost  of  Placing  Material   im    Eubamkmemt 

Section  or  Lyons  Dau. 
Labor  and  Coal  Cost. 

Setting    pumping    plant,    labor    on    boute    for 

same,  placing  pipe,  etc $53i-38 

Labor  at  power  house 577.^0 

Labor  at  pump  house 486.60 

Sluicing  labor,  building  flumes  and  trestle....   3,117.50 
675  tons  of  coal 1,687.50 

$6,400.18 

Earth  moved  from  pit,  23,400  cu.  yd.,  =  $0,273  per 
cu.  yd.  for  labor  and  coal. 

Cost  of  Sluicing  Plant  at  Lyons  Dam. 

2  6-in.  rotary  fire  pumps,  new 1^       ' 

I  5-in.  rotary  fire  pump,  second-hand J  * '  '300.0* 

Pipe    fittings,   trough,    etc 1,200.00 

Lumber  and   sundries 500.00 

Total  first  cost  $3,000.00 

Less  salvage,  on  sale  of  plant 1,800.00 

Cost  to  be  charged  to  this  work $1,200.00 

$1,200  divided  by  23,400  =  $0.0513,  cost  of  plant  per 
cubic  yard  of  earth  moved. 

Labor  cost  per  cubic  yard  of  earth  moved....      $0,373 
Plant  cost  per  cubic  yard  of  earth  moved....      $0.0513 

Total  cost  per  cubic  yard  of  earth  moved....      $0.3243 

Ran  45  24-hr.  days,   Dec.   5,  1906,  to  Feb.  20,   1907. 

and  was  quite  similar  to  the  one  used  in  con- 
structing the  dam  at  Croton;  the  methods  for 
handling  concrete  from  this  plant  to  various 
parts  of  the  work  were  also  the  same  as  used  in 
building  that  dam. 

The  power  house  proper  was  built  on  the 
edge  of  the  river  channel,  the  waste-gate  section 
extending  across  the  flats  to  the  low  bluff  of 
the  river  back  of  it;  and  the  penstocks,  100  ft. 
out  into  the  original  channel  of  the  river,  on  the 
other  side.  Beyond  the  penstocks  an  earth  em- 
bankment, about  150  ft.  long,  extends  to  the 
high  clay  bluff  that  forms  the  river  bank  on  that 
side.  This  embankment  contains  some  23,000 
cu.  yd.  of  material  that  was  placed  during  De- 
cember, 1906,  and  January,  1907,  with  a  hy- 
draulic sluicing  plant. 

Hydraulic  Sluicing  at  Lyons  Dam. — The  oper- 
ation of  a  hydraulic  sluicing  plant  for  making 
an  embankment  during  the  winter  months  in 
this  climate  was  contemplated  with  much  anxiety. 
As  suitable  filling  material  was  difficult  to  ob- 
tain otherwise,  without  a  long  haul,  and  as  the 
pumps  required  were  on  hand,  the  plant  was  set 


stocks  forming  the  stem  of  the  ell.  It  contains 
a  single  3-phase  30-cycle  6,600-volt  revolving- 
field  2,500-kw.  General  Electric  generator,  direct- 
connected  to  four  pairs  of  50-in.  center-discharge 
Samson  turbines  in  the  penstocks  by  a  shaft  138 
ft.  long,  that  is  normal  to  the  direction  of  flow 
through  the  dam.  The  whole  arrangement  of 
this  equipment,  including  most  of  the  details,  is 
very  similar  to  that  of  the  equipment  in  the 
power  house  at  Croton. 

Construction  of  Lyons  Development. — The  con- 
struction of  the  dam  at  Lyons  was  started  in 
March,  1906,  and  the  equipment  was  placed  in 
service  in  March,  1907.  The  foundation  through- 
out is  a  hard  clay  at  a  depth  of  from  6  to  IS 
ft.  below  the  surface  of  the  river,  so  no  piles 
or  sheet  piling  was  used  under  the  dam,  although 
some  of  the  wing  walls  at  the  ends  of  the  dam, 
and  the  dividing  wall  between  the  tail  race  and 
the  waste-way  channel  from  the  Tainter  gates 
are  on  piling. 

Power  for  all  of  the  construction  plant  used 
at  the  Lyons  dam,  except  one  steam  shovel,  was 
furnished  by  a  soo-volt  direct-current  generator 
supplied  with  steam  from  a  200-h.-p.  plant.  Coal 
for  this  plant  was  hauled  three  miles  from  the 
cars  by  teams.  The  steam  shovel  was  used  in 
making  the  excavation  required  to  provide  a 
waste-way    channel    for    the    flood-gate    section. 

The  material  removed  from  this  excavation  was 


A  Close  View  of  the  Movable  Crest  Dam  at  Lyons. 


466 


THE    ENGINEERING    RECORD. 


Vol.  56,  No.  17. 


up  and  started  late  in  November,  1906.  The 
bank  of  the  river  from  which  the  material  for 
the  embankment  was  obtained  is  a  clay  bluff,  ■ 
about  70  ft  high,  capped  with  about  10  ft.  of  sand 
and  graveL  The  day  was  so  tough  and  compact 
as  to  be  very  expensive  to  handle  by  ordinary 
sluicing  means,  so  the  fill  was  made  almost  en- 
tirely from  the  sand  and  gravel  overlying  it. 
As  the  bluff  did  not  have  a  very  steep  slope, 
several  expensive  trestles  were  necessary  to  carry 
the  flumes  in  which  the  material  was  handled 
from  the  face  of  the  excavation  to  the  fill  These 
trestles  and  the  difficulties  from  ice  made  the 
cost  of  the  fill  much  above  that  usual  for  such 
work,  when  more  favorably  situated  and  car- 
ried on  in  warmer  weather.  The  sluicing  plant 
was  stopped  when  the  temperature  approached 
zero,  with  the  result  that  when  it  was  started 
again  the  face  of  the  bluff,  being  saturated  with 
water,  had  frozen  to  a  depth  of  several  feet 
meanwhile  and  had  to  be  blasted.  Even  at  the 
cost  of  33  cents  per  cubic  yard  for  the  material 
moved  out  of  the  sluicing  pit  and  deposited  in 
the  embankment  under  these  most  unfavorable 
conditions,  as  shown  in  Table  2,  it  is  to  be  doubt- 
ed whether  any  other  method  of  moving  ma- 
terial into  the  fill  would  have  been  less  expensive. 
At  any  rate,  the  sluicing  plant  was  certainly  a 
valuable  aid  in  making  a  fill  so  the  river  could 
be  quickly  closed,  and  also  at  times  of  flood 
during  the  two  months  it  was  in  intermittent 
operation,  in  raising  the  cofferdams  used  in  the 
construction  of  the  penstocks. 

The  general  offices  of  the  Grand  Rapids-Mus- 
kegon  Power  Co.  are  at  Grand  Rapids,  Mich. 
Mr.  W.  G.  Fargo  is  hydraulic  engineer  for  the 
company  and  was  supervising  engjineer  during 
the  construction  of  the  Big  Rapids  and  Croton 
developments.  Mr.  J.  B.  Foote  is  electrical  engi- 
neer for  the  company  and  Mr.  Anthony  J.  Bemis 
was  manager  during  1905  and  1906.  Mr.  J.  B. 
Foote  is  general  superintendent  of  the  Common- 
wealth Power  Co.,  which  has  its  general  offices, 
at  Jackson,  Mich.  Mr.  W.  G.  Fargo  was  con- 
sulting hydraulic  and  supervising  engineer  to  the 
company  during  the  design  and  construction  of 
the  development  at  Lyons. 


Heating  and  Ventilating   the   Commercial 
National  Bank  Building,  Chicago— Part  I. 


The  Benguella  Railway,  Africa. 


The  Benguella  Ry.  is  one  of  the  most  inter- 
esting undertakings  of  its  sort  now  under  con- 
struction in  Africa.  It  starts  from  Lobito  Bay 
in  Portuguese  Angola  and  follows  the  coast  to 
Benguella,  whence  it  runs  inland  to  Katanga  in 
Belgian  Congo.  The  total  length  is  about  800 
miles;  50  miles  are  in  operation,  200  miles  under 
construction,  and  surveys  and  plans  are  com- 
pleted for  another  250  miles.  Lobito  Bay  has  an 
excellent  harbor  which  is  now  being  improved 
so  that  the  large  steamers  of  the  Union  Castle, 
Elder,  Dempster  and  other  lines  can  be  accom- 
modated. Katanga  is  the  center  of  a  remark- 
able mineral  district.  About  8,000  men  are  now 
employed  on  construction,  and  it  is  expected 
that  4,000  more  will  be  engaged  very  soon.  At 
one  point  on  the  line  it  is  necessary  to  use  a 
rack  railway  for  about  1%  miles,  and  there  is 
some  rocky  country  where  heavy  earthwork  is 
necessary.  These  are  about  all  the  difficulties 
encountered  ■  except  one  very  dry  territory,  where 
it  has  been  found  advisable  to  use  camels  for 
transport  during  construction.  The  work  is  be- 
ing done  by  Griffiths  &  Co.,  with  Sir  Douglas 
Fox  &  Partners  and  Sir  Charles  Metcalfe  as  con- 
sulting engineers. 


The  Total  Production  op  Coal  throughout 
the  world  in  1906  has  been  estimated  at  1,106,- 
479,000  short  tons,  of  which  the  United  States 
produced  414,157,000  tons.  In  1906  the  United 
States  produced  43,7  per  cent,  more  coal  than 
Great  Britain  and  85  per  cent,  more  than  Ger- 
many. 


The  new  Commercial  National  Bank  build- 
ing is  an  eighteen-story  steel  frame  office 
building  that  has  recently  been  completed 
on  the  northeast  corner  of  Adams  and 
Clark  Sts.,  Chicago,  111,  fronting  iSl  ft.  on 
Adams  St.,  and  190  ft.  on  Clark  St.  It  is  a 
structure  of  large  size,  with  a  basement  and  sub- 
basement  and  rises  300  ft.  above  the  level  of  the 
sidewalk.  Its  exterior  has  been  treated  in  gran- 
ite and  terra  cotta  throughout,  while  the  interior 
is  elegantly  finished  in  mahogany  and  white  mar- 
ble. The  structure  is  supported  on  caisson  foun- 
dations, of  which  there  are  82,  ranging  from  6  ft. 
in  diameter  to  loH  ft-,  that  extend  down  about 
no  ft.  to  bed  rock.  The  greater  part  of  the  sec- 
ond and  third  stories  and  the  basement  are  de- 
voted to  the  needs  of  the  Commercial  National 
Bank,  while  the  upper  floors  from  the  fourth  to 
the  eighteenth  inclusive,  are  devoted  to  rented 
offices.     A  feature  of  the  interior  arrangement  is 


additional  head-room  to  accommodate  overhead 
piping  and  to  facilitate  the  handling  of  the  ma- 
chinery. The  remaining  portions  of  the  sub- 
basement  are  devoted  to  the  hydraulic  elevator 
equipment,  ventilating  apparatus,  other  auxiliary 
machinery,  a  machine  shop  and  storeroom  and 
locker  rooms  for  the  employees  of  the  building, 
while  on  the  basement  level  there  is,  in  addition 
to  the  boiler  and  engine  room,  considerable  addi- 
tional ventilating  equipment. 

The  power  plant  of  the  building  has  been  in- 
stalled with  a  complete  equipment  for  all  classes 
of  service,  embracing  4  boilers,  aggregating  1,400 
h.-p.  in  capacity,  for  steam  generation;  an  elec- 
trical generating  equipment  of  650  kw.  capacity, 
an  extensive  hydraulic  elevator  plant,  refrigerat- 
ing machinery  and  pumps.  The  exhaust  steam 
from  the  plant  is  utilized  for  the  heating  of 
the  building.  The  boilers  are  of  the  Sederholm 
type  of  fire-tube  boilers,  built  by  Chalmers  & 
Williams,  and  are  installed  in  four  350-h.-p. 
units,  arranged  in  separate  settings  on  the  east 
side  of  the  boiler-room  with  space  reserved  for 
an   additional   future  unit  to  be  installed  at  the 


Concrete  Plant  at  Hydro-Electric  Development  at  Lyons,  Mich. 


the  concentration  of  all  the  toilet  rooms  for  the 
rented  office  floors,  together  with  a  barber  shop 
and  a  ladies'  retiring  room,  on  the  eleventh  floor. 
The  building  has  a  floor  space  on  each  o£  its  three 
lower  floors  of  over  32,000  sq.  ft.,  and  on  each 
of  the  upper  floors  of  about  25,000  sq.  ft.,  owing 
to  a  light  and  ventilation  court  rising  from  the 
third  floor  level  to  the  top,  which  makes  a  total 
floor  area  of  over  470,000  sq.  ft.,  exclusive  of  the 
basement  and  sub-basement. 

The  extensive  mechanical  plant  required  for 
the  operation  of  the  building  service  is  housed  in 
the  sub-basement  and  a  portion  of  the  basement, 
the  greater  part  of  the  former  and  nearly  half 
of  the  latter  floor  being  thus  utilized.  The  sub- 
surface floors  have  additional  space  excavated 
underneath  the  sidewalk  areas,  the  basement  190 
X  195  ft.  in  size,  having  a  total  floor  area  of  over 
37,000  sq.  ft,  while  the  sub-basement,  which  was 
excavated  only  to  within  about  60  ft  of  the 
easterly  wall,  owing  to  difficulties  encountered 
with  the  foundations  of  the  Marquette  Building 
adjoining,  has  a  floor  area  of  nearly  27,000  sq.  ft 
Each  of  these  floors  has  a  ceiling  head-room  of 
only  about  13  ft,  on  account  of  which  the  boiler 
room,  72  X  98  ft.  in  size,  in  the  northwest  corner 
on  the  Clark  St.  side,  and  the  engine  room,  58  x 
85  ft  in  size,  adjoining  at  the  rear,  were  car- 
ried up  from  the  sub-basement  through  the  base- 
ment floor  level  in  order  to  secure  the  needed 


south  end  if  required.  The  boiler  units  are  brick 
set,  the  settings  being  covered  with  vitrified  as- 
bestos, and  each  is  equipped  with  a  Greene  chain 
grate  stoker.  The  arrangement  of  units  is  such 
that  there  is  a  10  to  12-ft.  space  at  the  rear  of 
the  settings  for  blow-off  piping,  steam  mains  and 
smoke  breechings,  a  16- ft.  firing  floor  in  front  of 
the  stokers  and  yyi-it.  spaces  between  settings  as 
necessitated  by  the  arrangement  of  building  col- 
umns. The  front  portion  of  the  boiler-room  is 
occupied  to  a  width  of  16  ft.  by  a  coal  storage 
bunker,  88  ft  in  length,  which  has  a  capacity  of 
over  700  tons  of  coal.  Arrangement  has  been 
made  for  delivering  coal  to  the  plant  by  way  of 
the  Chicago  freight  subway  lines,  a  branch  of 
which  has  been  constructed  from  Clark  St.,  un- 
derneath the  boiler-room;  from  cars  on  the  sub- 
way line  the  coal  is  dumped  into  a  receiving  hop- 
per from  which  a  bucket  traveling  conveyor, 
built  by  the  Link  Belt  Machine  Co.,  Chicago,  ele- 
vates the  coal  to  the  storage  bunker.  The  coal 
is  also  mechanically  handled  from  the  bunker  to 
the  stoker  hoppers  by  means  of  screw  conveyors 
which  transfer  it  into  small  circular  hoppers 
above  the  stokers,  fitted  with  adjustable  spouts. 
The  ashes  are  dumped  from  the  furnaces  into  a 
pit  below  the  boilers  which  has  connection  with 
a  tunnel  leading  to  the  branch  track  from  the 
subway  line,  through  which  the  ashes  are  de- 
livered by  special  ash  cars  to  cars  of  the  tun- 
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nel  line  for  removal.  The  products  of  combus- 
tion are  removed  from  the  boilers  by  a  steel 
stack,  90  in.  in  diameter,  that  rises  to  the  roof, 
a  height  of  350  ft.  above  the  grates.  Connec- 
tion is  made  from  the  settings  to  the  stack 
through  a  rectangular  iron  breeching  carried  on 
the  ceiling  at  the  rear  of  the  boilers  and  both 
the  breeching  and  the  stack  are  lined  through- 
out, the  stack  with  a  2-in.  lining  of  vitrified  as- 
bestos, supplied  by  the  Chicago  Fireproof  Cov- 
ering Co. 

As  the  exhaust  from  the  steam  using  machin- 
ery of  the  power  plant  is  used  largely  for  the 
heating  of  the  building,  the  feed  water  supply 
is  principally  of  condensation  return  from  the 
heating  system,  with  make-up  from  the  city  wa- 
ter mains  as  required.  The  condensation  return 
lines  from  the  heating  apparatus  and  low  pres- 
sure apparatus  connect  at  the  rear  of  the  boiler- 
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being  so  valved  that  one  pump  may  deliver  from 
the  feed-water  heaters  to  one  or  more  boilers, 
and  the  other  from  the  surge  tank  to  the  other 
boilers,  or  in  any  other  combination  desired. 
One  of  the  feed  mains,  known  as  the  hot-water 
feed  line,  is  fitted  with  a  Worthington  meter  by 
means  of  which  the  feed  delivery  to  the  boilers 
is  measured.  The  blow-off  system  of  the  plant 
consists  of  a  4-in.  blow-off  header  at  the  rear 
of  the  settings  with  3-in.  connections  to  the  mud 
drums  of  each  boiler  unit  and  a  6-in.  delivery 
connection  into  a  large  blow-off  tank  in  a  pit 
at  the  rear  of  the  settings;  this  blow-off  tank  is 
a  cylindrical  steel  tank  3  ft.  in  diameter  by  13  ft. 
long,  and  has  a  6-in.  overflow  to  the  sewer,  so 
located  as  to  maintain  in  the  tank  sufficient  wa- 
ter for  partially  cooling  the  blow-off  discharge  as 
received.  The  vapor  from  the  hot  discharge  is 
removed   by   an   8-in.   vapor  line   which   is   car- 


Power  Plant  in  Sub-Basement  of  the  Commercial   National   Bank  Building. 


room  into  an  8-in.  valved  header,  which  in  turn 
makes  connection  to  each  of  the  two  open  feed- 
water  heaters  which  are  provided  for  preheating 
of  the  boiler  feed  before  delivery  to  the  boil- 
ers. These  heaters  are  Webster  Star  vacuum 
heaters  and  purifiers,  each  having  a  capacity  of 
filtering  and  heating  30,000  lb.  of  water  per  hour 
from  45°  to  210°  Fahr.  These  heaters  have  con- 
nections to  the  i2-in.  exhaust  main  extending 
over  them  from  the  pumproom  to  the  expansion 
tank  at  the  rear  of  the  engine-room.  The  boil- 
ers are  fed  by  an  equipment  of  two  Worthing- 
ton duplex  pumps  of  the  outside  center  packed 
plunger  type,  which  are  brass  fitted  throughout 
for  the  handling  of  hot  water,  and  each  is  de- 
signed for  a  capacity  of  30,000  lb.  of  water  per 
hour  with  a  piston  speed  of  not  over  25  ft.  per 
minute,  so  that  each  pump  is  capable  of  feeding 
the  entire  boiler  equipment  under  normal  condi- 
tions of  service.  They  are  located  at  the  north 
end  of  the  pumproom  and  have  connection  to  suc- 
tion and   delivery   lines   in   duplicate,  the   mains 


ried  up  above  the  roof  through  a  pipe  shaft  along- 
side of  the  smoke  stack  and  terminates  with  an 
exhaust  head. 

The  piping  systems  of  the  plant  consist  of  a  ring 
or  loop  header  for  the  high  pressure  steam  and 
two  large  single  exhaust  lines  for  the  low  pres- 
sure exhaust.  The  high  pressure  ring  main  orig- 
inates in  an  i8-in.  header  located  9  ft.  above  the 
floor,  at  the  rear  of  the  boiler  settings,  with  8-in. 
long-radius  pipe  bend  branches  to  each  boiler 
unit,  valved  at  both  header  and  boiler  nozzles; 
delivery  connections  extend  up  and  into  the  en- 
gine-room as  a  9-in.  loop  main  and  into  the  pump- 
room  as  a  6-in.  loop  main,  the  ends  of  these  two 
loops  meeting  at  the  rear  of  the  boiler-room  and 
there  being  connected  to  the  middle  of  the  high- 
pressure  header  by  a  9-in.  cross  connection.  The 
main  header  is  of  mild  steel  with  flanged  joints 
and  copper  gaskets  and  is  designed  for  300  lb. 
test  pressure.  The  loop  main  is  sectionalized  by 
globe  valves  at  the  middle  and  gate  valves  at 
either  end  of  the    i8-in.   main   header,  and  by 
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globe  valves  so  placed  in  the  engine  and  pump- 
room  loops  as  to  enable  all  the  more  important 
steam-using  apparatus  U>  be  supplied  from  either 
-  of  two  different  directions,  through  independent 
connections  from  the  header.  The  entire  high- 
pressure  line  is  dripped  by  a  gravity  return  drip 
line  which  parallels  the  mains  and  delivers  to 
the  boilers  through  a  connection  at  the  rear  of 
the  settings.  Steam  for  the  auxiliary  machinery, 
including  pumps,  etc.,  is  supplied  from  a  6-in. 
auxiliary  header  over  the  boilers  that  is  distinct 
from  the  main  high-pressure  header,  being  con- 
nected to  the  boilers  through  the  safety  valve 
nozzles;  from  this  header  branches  extend  to  the 
feed  pumps,  to  the  hot  water  heaters  for  house 
service,  to  the  vacuum  pumps,  to  the  stoker  en- 
gines, and  to  the  roof  for  melting  ice  which  may 
form  in  the  down  spouts  during  the  winter,  and 
a  6-in.  line  to  the  expansion  tank  for  live  steam 
make-up  to  the  heating  system  when  the  exhaust 
steam  supply  is  insufficient.  The  exhaust  steam 
system  consists  of  a  i6-in.  ceiling  line  in  the  en- 
gine-room and  l2-in.  line  from  the  pumproom 
which  connect  with  the  steam  using  units  and 
deliver  each  independently  to  the  expansion 
tank  at  the  rear  of  the  engine  room,  which  forms 
the  basis  of  the  low-pressure  steam  supply  to  the 
heating  system.  Thomas  Acme  grease  extrac- 
tors in  these  exhaust  lines  near  the  tank  remove 
oil  from  the  exhaust  steam. 

The  steam-using  machinery  of  the  power  plant 
consists  principally  of  electrical  generating  units 
and  the  elevator  pumps,  all  of  the  ventilating 
fans,  the  air  compressors,  the  refrigerating  ma- 
chines and  other  auxiliary  apparatus  being 
driven  by  motors.  There  are  four  electrical  gen- 
erating units  installed,  consisting  of  vertical  com- 
pound engines  direct  connected  to  Western  Elec- 
tric Co.  multipolar  generators,  two  of  which 
units  are  of  i2S-kw.  capacity,  and  the  other  two 
of  200-kw.  capacity,  while  additional  room  has 
been  reserved  for  the  addition  of  another  200-kw. 
unit  if  future  demands  for  power  should  re- 
quire. The  engines  are  of  the  vertical  cross- 
compound  automatic  cut-off  type,  built  by  the 
Bates  Machine  Co.,  and  are  supplied  with  steam 
by  5-in.  and  6-in.  branches  respectively,  with 
Cochrane  separators,  from  the  9-in.  overhead 
loop  in  the  engine  room,  exhausting  through  8 
and  lo-in.  branches  into  the  l6-in.  overhead  ex- 
haust line.  The  elevator  plant  of  the  building 
embraces  L4  passenger  and  one  freight  elevator, 
which  are  hydraulically  operated  and  require  two 
compound  high-duty  pumps,  which  normally  take 
care  of  the  full  elevator  load,  a  compound  du- 
plex pump  of  capacity  equal  to  either  of  the  high- 
duty  pumps  for  reserve  purposes  and  a  night 
pump  of  half  this  capacity.  The  high-duty  pumps 
are  Chalmers  &  Williams  cross-compound  duplex 
pumps  with  Corliss  steam  valve  gear  and  have 
15  and  2Sx7%x24-in.  cylinders.  There  is  in  addi- 
tion a  jack  pump  installed  for  operation  in  con- 
nection with  the  freight  elevator  in  lifting  safes, 
and  machinery,  and  heavy  loads. 

Heating  System. — The  building  is  heated 
throughout,  above  the  first  floor,  by  direct  radia- 
tion, for  which  a  total  of  51,463  sq.  ft.  of  direct 
radiation  has  been  installed,  exclusive  of  the 
tempering  coils  of  the  fresh  air  supply  systems, 
the  fresh  air  supply  being  raised  to  the  tempera- 
ture of  the  interior  of  the  building  before  de- 
livery. The  radiators,  supplied  by  the  American 
Radiator  Co.,  are  installed  in  the  usual  locations 
under  window  sills,  a  standard  arrangement  hav- 
ing been  adopted  embracing  two  units  to  each 
wall  panel  of  three  windows,  which  is  found  to 
most  easily  accommodate  the  sub-divisions  of 
floors  into  various  oflice  groups.  The  standard 
distribution  is  one  48  sq.  ft.  and  one  24  to  30 
sq.  ft.  radiator  to  each  panel  of  three  windows, 
the  larger  radiator  being  installed  where  parti- 
tions come  so  as  to  limit  one  unit  to  two  win- 
dows, and  the  smaller  unit  where  only  a  single 


468 


THE     ENGINEERING    RECORD. 


Vol.  56,  No.  17. 


window  is  seired.  The  radiators  are  installed 
in  general  in  26-in.,  2-coIumn  units,  excepting  in 
the  first,  second  and  third  stories,  where  32  and 
38-in.  2-colunin  radiators  are  used,  and  in  the 
main  entrances,  where  44-in.  4-column  units  are 
mstalled.  Sk}--light  exposure  is  encountered  to  a 
considerable  extent  only  above  the  main  banking 
floor,  where  at  the  fourth  floor  level,  a  58x92-{t. 
skjlight  fills  the  area  at  the  base  of  the  light  and 
ventilation  court  between  the  two  upper  wings 
of  the  building;  this  glass  exposure  is  counter- 
acted by  28  pipe  coils  of  i^-in.  pipe,  each  coil 
containing  50  sq.  ft.  of  surface.  Radiation  in 
all  parts  of  the  building  is  proportioned  to  main- 
tain temperature  to  70°  Fahr.  when  the  outside 
temperature  is  10"  below  zero,  for  which  an  aver- 
age of  2,450  sq.  ft  of  radiation  has  been  in- 
stalled on  each  of  the  floors  above  the  first  The 
first  floor  contains  3,196  sq.  ft  of  radiation,  in- 
cluding that  in  the  entrances,  while  the  skylight 
coils  have  lAOO  sq.  ft. 

Steam  is  supplied  on  the  one-pipe  system  to  all 
of  the  radiation  above  the  first  floor  by  an  over- 
head distribution  system,  which  consists  of 
mains  in  the  attic  and  down  supply  risers,  while 
the  radiation  on  the  first  floor  is  supplied  inde- 
pendently by  a  system  of  distributing  mains  on 
the  basement  ceiling.  The  low  pressure  heating 
supply  originates  as  above  stated,  in  the  expan- 
sion tank  into  which  all  exhaust  steam  from  the 
power  plant  is  delivered.  From  this  a  6-in.  con- 
nection extends  to  the  basement  distribution  sys- 
tem for  supply  to  the  first  floor  radiation  and 
a  l6-in.  supply  main  to  the  attic  to  supply  the 
overhead  distribution  system.  The  latter  supply 
main  is  carried  up  a  pipe  shaft  alongside  of  the 
smoke  stack  enclosure  at  the  rear  wall  of  the 
building  to  the  attic  space  above  the  eighteenth 
story,  and  there  connects  through  an  expansion 
loop  to  a  system  of  horizontal  distribution  mains, 
which  divides  into  a  number  of  branches  of  6 
and  8-in.  mains  that  supply  different  groups  of 
risers  along  the  various  side  walls  of  the  build- 
ing. The  6-in.  basement  supplj-  main  supplies 
radiation  on  the  first  floor  only,  tapering  to  5  in. 
and  thence  to  3  in.  in  size  as  branches  are  taken 
off.  Other  steam  supply  connections  from  the 
expansion  tank  consist  of  a  S-in.  line  to  the  sky- 
light coils  above  the  main  banking  floor,  an  €-in. 
line  to  the  tempering  coils  of  the  fresh  air  supply 
systems,  and  a  "-in.  connection  to  the  hot  water 
heaters  of  the  plumbing  service.  The  exhaust 
steam  supply  to  the  expansion  tank  from  the 
steam-using  machinery  is  supplemented  by  a  6-in. 
connection  from  the  auxiliary  high  pressure  steam 
header  in  the  boiler  room  with  two  Davis  pres- 
sure reducing  valves.  One  of  the  valves  adjacent 
to  the  high-pressure  header,  reduces  the  pres- 
sure of  the  live  steam  supply  from  the  boiler 
pressure  of  150  lb.  to  15  lb.  and  the  other  next 
to  the  expansion  tank  reduces  from  15  lb.  to 
atmospheric  to  augment  the  low  pressure  sup- 
ply automatically  in  case  of  deficiency  of  the 
exhaust  steam.  A  feature  of  the  low-pressure 
piping  connections  is  to  be  noted  in  the  use  of 
a  separate  l6-in.  riser  to  the  top  of  the  build- 
ing for  purposes  of  atmospheric  relief  to  the  ex- 
haust steam  system  in  case  of  back  pressure,  in- 
stead of  utilizing  the  main  l6-in.  supply  riser  to 
the  overhead  heat  distributing  mains;  the  back 
pressure  valve  is  here  located  at  the  expansion 
tank,  from  which  the  atmospheric  relief  riser  is 
carried  up  above  the  roof  through  the  pipe  shaft 
alongside  of  the  i6-in.  steam  supply  riser  and 
terminates  with  an  exhaust  head. 

The  down-feed  risers  supplying  radiation  on 
the  upper  floors  are  80  in  number,  the  greater 
part  of  which  are  254  in.  in  size,  and  supply 
from  440  to  700  sq.  ft  of  radiation  each,  the 
average  amount  supplied  from  each  254-in.  line 
being  about  500  sq.  ft  There  art  62  of  the 
254-in.  risers,  while  of  the  remainder  two  are 
4-in.  lines,  seven  are  3-in.  lines,  and  nine  2-in. 


lines;  these  all  decrease  in  size  toward  the 
lower  floors  as  radiator  supply  branches  are  taken 
off,  the  greater  part  of  them  being  carried  down 
to  the  basement  as  2-in.  lines,  with  the  exception 
of  the  2-in.  risers,  which  decrease  to  l^  in.  at 
the  base  The  4-in.  and  3-in.  risers  occur  prin- 
cipally in  the  corners  of  the  building  and  exposed 
locations  and  carry  750  to  1,240  sq.  ft.  of  radia- 
tion each,  the  average  amount  carried  per  3-in. 
riser  being  about  850  sq.  ft ;  the  2-in.  risers  are 
used  behind  the  elevators  on  the  Clark  St  side 
and  in  certain  locations  on  the  upper  floors,  and 
carry  on  an  average  about  300  sq.  ft.  each.  Ow- 
ing to  the  length  of  the  risers,  approximately  270 
ft.,  they  are  all  erected  in  four  sections  with  an- 
chorages to  the  building  structural  work  at  mid- 
points of  each  section  and  expansion  loops  or 
joints  midway  between  anchorages ;  the  expan- 
sion joints  or  loops  occur  at  the  fourth,  tenth 
and  sixteenth  floors  in  each  riser,  while  the  an- 
chor points  for  the  sections  thus  formed  occur 
at  the  second,  seventh,  thirteenth  and  attic  floor 
levels.  Wherever  possible  the  loop  type  of  ex- 
pansion joints  was  provided  for,  but  in  a  group 
of  five  2-in.  risers  at  the  rear  of  the  shafts  of 
the  six  elevators  rising  from  the  Clark  St.  en- 
trance, lack  of  space  necessitated  the  packed 
sleeve  type  of  slip  expansion  joints.  As  the  ra- 
diation is  operated  on  the  one-pipe  system,  all 
radiator  branch  connections  are  given  a  uniform 
slope  from  the  radiator  to  the  riser  against  the 
flow  of  steam  and  are  so  located  that  they  can- 
not be  trapped  by  movement  of  the  riser  in  ex- 
pansion; these  radiator  branches  are  of  ij^-in. 
pipe  for  radiators  up  to  50  sq.  ft,  i^-in.  pipe 
for  units  having  between  50  and  85  sq  ft.,  while 
2-in.  pipe  is  used  to  supply  all  units  up  to  120 
sq.  ft.  All  of  the  low-pressure  piping  and  risers  are 
covered  with  H.  W.  Johns-Manville  moulded 
asbestos  sectional  covering,  ^4  in.  in  thickness, 
the  covering  extending  on  all  risers  from  cups 
provided  to  support  it  up  inside  of  the  floor 
sleeves  above;  all  exposed  risers  are  covered 
with  air-cell  covering. 

Condensation  returned  from  the  radiation  is 
collected  by  two  systems  of  gathering  mains  on 
the  ceiling  of  the  basement,  one  of  which  con- 
nects with  the  bases  of  the  down-feed  risers, 
and  the  other  with  the  steam  supply  mains  in 
the  basement  to  supply  the  first  floor  radiation. 
The  former  is  installed  in  three  divisions,  each 
consisting  of  a  6-in.  line  connecting  with  risers 
in  different  sections  of  the  building,  while  the 
latter  is  laid  out  in  two  sections,  one  a  3-in.  line 
extending  to  the  front  part  of  the  building,  and 
the  other  a  VA-m.  line  to  the  rear.  Other  con- 
densation return  connections  consist  of  a  4-in. 
return  line  from  the  tempering  coils  of  the  fresh 
air  supply  fan  systems,  a  3-in.  return  from  the 
skylight  coils,  and  a  i-in.  return  from  the  down- 
spout heads  to  which  high  pressure  is  supplied 
at  the  roof.  These  returns  all  connect  into  the 
8-in.  condensation  header  in  the  boiler  room, 
which  has  a  4-in.  connection  from  either  end  to 
the  two  open  feed  water  heaters.  All  of  the  re- 
turn lines  have  check  valves  near  the  header 
and  between  these  and  the  header,  gate  valves. 
To  insure  positive  circulation  of  steam  in  the 
heat  distribution  mains  the  Paul  vacuum  sys- 
tem has  been  installed,  consisting  of  a  system  of 
air  piping,  connecting  with  the  air  valves  on  all 
radiator  units  and  terminating  in  the  boiler  room 
where  connection  is  made  to  the  usual  exhauster 
apparatus  used  with  this  system.  The  air  piping 
system  has  been  extensively  sub-divided  so  that 
the  shutting  down  of  a  portion  of  the  apparatus 
will  not  interfere  with  the  successful  operation 
of  the  remainder,  and  connections  are  also  made 
from  this  system  to  the  feed  water  heaters  and 
hot  water  heater  to  prevent  air  binding  in  them. 
The  heaters  are  also  arranged  for  operating  in 
summer  time  when  the  heating  equipment  is  not 
in  use. 


The  mechanical  plant  was  designed  by  the 
architects  of  the  building,  D.  H.  Burnham  & 
Co.,  of  Chicago,  under  the  direction  of  Mr. 
John  D.  Small,  chief  mechanical  engineer. 
Thomas  &  Smith,  Chicago,  were  contractors  for 
the  heating  system  and  power  plant  piping,  and 
designed  the  details. 

(To  be  continued.) 


The  Soft-Coal  Producer  Plant  at  Pasco.Wash. 


The  town  of  Pasco  is  a  division  point  on  thj 
Northern  Pacific  Ry.,  and  is  located  near  its  cross- 
ing of  the  Columbia  River.  At  present  there  are 
about  1,000  inhabitants,  one-half  of  whom  have 
located  there  during  the  last  eighteen  months. 
The  Pasco  Light  &  Water  Company,  composed 
chiefly  of  Spokane  men,  has  installed  a  gas  pro- 
ducer plant  to  furnish  to  the  town  both  water 
and  light  and  some  small  quantities  of  power. 

The  water  obtained  from  wells  in  this  region  is 
markedly  alkaline,  and  is  undesirable  for  use  in 
steam  boilers.  The  Light  &  Water  Company 
pumps  its  water  from  the  Columbia  River  and 
delivers  it  to  the  town  and  to  the  tanks  of  the 
railway  company.  The  question  of  track  con- 
venience and  franchise  stipulations  made  it  neces- 
sary to  place  the  power  house  near  the  railway 
yards,  close  to  the  town.  On  the  other  hand  the 
pumping  station  is  located  as  near  the  river  as 
high-water  conditions  permit. 

The  power  house  is  a  frame  structure  boarded 
up  with  rustic  finish  on  the  exterior;  the  engine 
and  dynamo  room  is  ceiled  to  protect  the  running 
parts  as  much  possible  from  the  fine  sand  and 
grit  which  is  carried  by  the  winds  in  the  dry 
season. 

As  shown  in  the  plan,  the  power  house  is  com- 
pactly arranged.  The  producer  is  of  the  suction 
type,  built  by  the  Smith  Gas  Power  Company 
especially  for  bituminous  and  lignite  coal.  A  saw- 
dust purifier  is  added  as  an  extra  precaution  to 
prevent  carrying  over  tar  to  the  engine.  This  is  a 
Rathbun  three-cylinder  vertical  type  gas  engine- 
of  100  h.  p.  capacity.  It  is  belted  to  the  gene- 
rator, a  General  Electric  75  kw.  three-phase 
alternator,  operating  at  2080  to  2300  volts  and  60- 
cycles  per  second.  The  exciter  has  a  capacity  of 
3.5  k.  w.  and  is  belted  to  the  generator. 

The  switchboard  consists  of  two  standard 
panels  of  the  General  Electric  design.  One  is  the 
generator  panel  equipped  with  three  alternating 
current  ammeters,  one  alternating-current  volt- 
meter with  potential  transformers,  receptacles  and 
plugs,  a  direct-current  field  ammeter  and  switch,, 
exciter  rheostat  and  control  for  the  generator 
rheostat  and  oil  switch.  The  other  is  a  two- 
circuit  feeder  panel  equipped  with  one  ammeter 
and  an  oil  switch  for  each  circuit  One  side  of 
this  panel  controls  the  lighting  circuit,  which  is 
three-phase  three-wire  primary  and  single-phase- 
three-wire  secondary,  115  volts.  The  other  side 
controls  the  pump  circuit,  three  phase  2080  volts. 

The  pump  house  is  situated  on  the  river  about 
7,400  ft.  from  the  powerhouse.  A  40  h.p.  three- 
phase  induction  motor  directly  on  the  line  at  2,080 
volts  operates  the  pump.  The  line  consists  of 
three  No.  8  B.  &  S.  hard-drawn  bare  copper  wires- 
spaces  14  in.  between  centers.  The  pump  is  a 
submerged  triplex  with  a  capacity  of  400  gal.  per 
minute.  It  is  mounted  as  shown  in  the  illustra- 
tion at  the  bottom  of  a  concrete  well  and  the- 
motor  operates  the  working  head  above  by  means, 
of  a  belt 

A  test  was  made  of  the  plant  immediately  after 
its  installation.  The  proper  load  was  put  upon 
the  generator  by  means  of  a  water  rheostat  tch 
give  the  engine  its  full  rated  load.  For  a  portion 
of  the  time  the  plant  was  operated  at  part  load' 
only,  running  the  pump  to  fill  the  pipes.  This  load! 
varied  from  22.1  to  29.5  h.p.  as  the  head  in  the 
pipes  increased.  The  test  lasted  seven  hours  and 
showed    the    consumption    of    696    lb.    of    coal 
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for  S12.9  h,-p.-hr.,  or  1.35  lb.  of  coal  per  h.-p.-hr. 
The  local  cost  of  coal  brings  the  fuel  cost  per 
h.-p.-hr.  to  about  0.3  cent.  The  coal  used  was  a 
washed  lignite  nut  coal  and  contained  consider- 
able earth  and  clay. 


Book  Notes. 


The  British  Fire-Prevention  Committee,  i 
Waterloo  Place,  London,  has  issued  a  "red  book" 
describing  tests  of  a  hydrant  fitted  with  an 
"adaptor"'  for  automatically  putting  the  hydrant 
into  action.  The  "adaptor"  is  described  as  a  de- 
vice whereby  any  fire  hydrant,  cock  or  tap  may- 
be made  automatic  in  action,  enabling  an  opera- 
tor, by  simply  grasping  the  hose  attached  to  the 
device  and  running  with  it  to  the  scene  of  a  fire, 
to  have  at  hand  a  supply  of  water  without  the 
necessity  of  unscrewing  the  valve  in  the  ordinary 
manner.  The  construction  of  this  device,  which 
is  made  by  W.  Featherstone  &  Co.,  Rochester, 
England,  is  illustrated  in  the  report.  The 
"adaptors"  tested  were  fitted  to  i-in.  and  2j/^-in. 
hydrant  valves,  the  water  supplied  for  the  smaller 
hydrants  being  under  a  pressure  of  8  to  25  lb. 


Plan  of  Producer  Plant  at  Pasco. 

per  square  inch,  that  for  the  larger  valves  vary- 
ing from  40  to  45  lb.  Seventeen  tests  were  made 
in  all,  which  are  fully  described  in  the  report. 


The  excellent  manual  on  "Stereotomy"  by 
Profs.  A.  W.  French  and  H.  C.  Ives  has  been 
so  successful  that  a  new  edition  has  been  pre- 
pared, in  which  the  typographical  errors  of  the 
first  edition  have  been  corrected  and  a  number 
of  changes  made.  The  book  is  one  of  those 
practical  manuals  equally  useful  in  the  classroom 
and  the  engineering  office.  The  authors  state 
that  they  have  drawn  their  material  from  pre- 
vious books,  but  they  deserve  credit  for  making 
such  good  use  of  it  and  for  the  well-selected  ex- 
amples of  actual  structures  that  are  used  for 
illustrating  the  principles  and  methods  explained 
in  the  text.  The  book  is  essentially  a  description 
of  the  procedure  to  be  followed  in  designing  the 
stone  work  of  all  kinds  of  engineering  and  archi- 
tectural structures,  and  the  instructions  for  pre- 
paring templates  and  drawings  are  thoroughly 
practical.  (New  York,  John  Wiley  &  Sons, 
$2.50.) 


An  excellent  book  on  the  most  important  ma- 
chine tool  and  its  uses  is  "Modern  American 
Lathe  Practice,"  by  Oscar  E.  Perrigo.  It  gives 
an  outline  of  the  evolution  of  the  tool,  describes 
its  use  for  various  classes  of  work,  and  illustrates 
the  different  types  of  lathes  used  in  American 
shops.  A  gratifying  feature  of  the  volume  is  the 
absence  of  catalogue  pictures,  for  every  illustra- 
tion was  made  specially  for  the  book.  There  are 
five  chapters  on  lathe  design,  two  on  lathe  work, 
two  on  engine  lathes,  and  others  on  lathe  attach- 
ments, rapid  change-gear  mechanisms,  lathe  tools, 


tests,  heavy  lathes,  high-speed  lathes,  special 
lathes,  regular  turret  lathes,  special  turret  lathes, 
and  electricall  driven  lathes.  The  book  is  a  com- 
prehensive treatise  of  reliable  character  and  will 
be  found  of  value  by  all  who  are  interested  in  its 
subject.  (IN'ew  York,  Norman  W.  Henley  Pub- 
lishing Co.,  $2.50.) 


While  a  large  amount  of  information  is  avail- 
able concerning  the  engineering  features  of 
heavy  electric  traction  on  railways  previously 
using  steam  locomotives,  such  installations  are 
so  recent  that  practically  nothing  has  been  pub- 
lished concerning  the  operation  of  these  lines. 
Accordingly  the  190-page  book  on  the  subject 
forming  a  section  of  the  "Street  Railway  Jour- 
nal" of  Oct.  12  is  a  unique  volume.  A  careful 
study  was  made  of  the  methods  used  on  the  New 
York  Central  &  Hudson  River  R.  R.,  the  Long 
Island  R.  R.,  the  West  Jersey  &  Seashore  R.  R., 
the  West  Shore  R.  R.,  the  New  York,  New  Ha- 
ven &  Hartford  R  R.,  the  Erie  R.  R.,  and  the 
Interborough  Rapid  Transit  Co.,  and  Mr.  Philip 
Dawson  contributed  an  article  on  what  has  been 
done  in  England  and  on  the  Continent.  This 
information  will  be  of  great  value  not  only  to  the 
officials  of  steam  railways  who  are  contemplating 
electric  traction,  but  also  to  the  managers  of  elec- 
tric traction  companies     The  latter  have  worked 
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out  their  problems  along  certain  lines,  but  as  the 
high-speed  electric  road  is  the  outgrowth  of  the 
city  line  it  is  not  surprising  that  the  conclusions 
reached  by  their  officials  differ  from  those  ob-' 
tained  when  the  same  questions  are  taken  up  from 
the  steam  railway  standpoint  and  when  the  elec- 
tric railway  is  operated  as  part  of  a  large  trunk 
line.  The  book  is  beautifully  printed  and  pro- 
fusely illustrated,  and  is  an  unusually  important 
contribution  to  the  publications  on  heavy  electric 
traction.     (New  York,  Street  Railway  Journal.) 


Some  day  a  great  novelist  will  awake  to  the 
possibilities  of  irrigation  as  the  central  theme 
for  a  powerful  story,  and  people  will  be  amazed 
to  learn  from  him  what  a  tremendous  influence 
it  plays  in  every-day  life  in  some  sections.  The 
facts  are  all  at  hand  for  him,  in  the  dry  sta- 
tistics of  government  reports,  in  the  laboriously 
deciphered  hieroglyphics  of  the  Pharaohs  show- 
ing that  upon  it  depended  the  glory  of  their 
dynasties,  in  the  translations  of  Hammurabi's 
cuneiform  inscriptions  proving  that  it  was  peren- 
nial irrigation  which  made  ancient  Chaldea  a 
great  nation,  and  in  the  writings  of  Sir  William 
Willcocks  and  others  who  have  not  only  taken 
part  in  the  great  national  irrigation  works  of 
to-day,  but  have  studied  those  of  the  ancient 
nations.  It  is  a  fascinating  study  as  a  factor 
in  civilization,  wholly  apart  from  those  technical 
features  that  appeal  only  to  the  engineer,  and  it 
is  noticeable  that  engineers  who  have  played 
an  important  part  in  great  irrigation  undertak- 
ings, in  their  books  on  the  subject  generally  in- 
troduce unknowingly  a  certain  flavor  of  special 
interest  on  account  of  the  intimate  relation  be- 
tween works  and  striking  results  that  marks  such 
enterprises.     The   great   Chenab   canal   in   India, 


for  example,  has  turned  some  two  niillion  acre* 
of  waste  land  in  India,  on  which  a  very  small 
nomadic  population  existed  precariously,  into  the 
bountiful  home  for  a  million  people.  This  spe- 
cial feature  of  books  on  irrigation  is  marked  in 
Sir  Hanbury  Brown's  "Irrigation;  Its  Principles 
and  Practice  as  a  Branch  of  Engineering."  The 
author's  long  service  in  such  works  in  India  and 
Egypt  enables  him  to  speak  as  one  having  au- 
thority and  not  as  the  scribes.  In  setting  forth 
the  subject  he  has  drawn  on  this  knowledge,  par- 
ticularly that  gained  in  Egypt,  for  illustrations 
and  examples,  and  the  result  is  a  book  of  deep 
interest,  particularly  at  this  time,  when  irriga- 
tion in  the  United  States  is  at  last  beginning  to 
receive  due  recognition.  To  engineers,  the  great 
merit  of  the  book  lies  in  the  fact  that  it  is  on 
irrigation,  and  the  design  of  high  dams,  and 
other  works  of  a  special  character  is  left  to 
treatises  on  such  subjects.  It  opens  with  a  chap- 
ter on  what  irrigation  has  done  and  is  doing 
in  many  countries,  and  the  subject  is  handled 
in  a  way  that  arouses  regret  that  this  part  of  the 
book  was  not  published  in  some  magazine  of  wide 
circulation,  for  the  information  of  the  general 
reader.  The  essential  features  of  basin  and  per- 
ennial irrigation  are  pointed  out  in  two  chapters, 
and  there  are  some  notes  on  the  "duty"  of  wa- 
ter, introduced  at  this  place  in  order  that  this 
important  feature  of  irrigation  work  may  be  un- 
derstood at  the  outset.  The  author  uses  the 
term  to  indicate  the  amount  of  irrigation  water 
ought  to  accomplish  and  not  what  it  actually  does 
in  any  case,  thus  giving  the  word  a  more  re- 
stricted significance  than  it  usually  has  in  the 
United  States.  ,  The  fourth  chapter,  on  sources  of 
supply  whence  water  may  be  obtained,  contains 
some  interesting  notes  on  India's  irrigation  meth- 
ods and  the  extent  to  which  it  is  possible  to  ex- 
tend irrigation  in  Egypt,  given  to  illustrate  the 
general  principles  laid  down.  A  chapter  on  dams 
and  reservoirs  is  introduced  next,  in  which  the 
author  deals  mainly  with  the  purposes  of  such 
works  and  their  general  features.  It  is  fol- 
lowed by  one  on  weirs  and  barrages,  containing 
a  large  amount  of  interesting  information  con- 
cerning works  of  this  nature  in  India  and  Egypt. 
In  building  many  of  these  works  unusual  condi- 
tions were  encountered  and  a  chapter  on  methods 
of  construction  is  given  for  the  purpose  of  bring- 
ing together  in  one  place  all  notes  on  the  sub- 
ject; these  relate  mainly  to  foundations,  and  the 
account  of  the  methods  on  constructing  dams 
and  weirs  on  gravel,  clay  and  sand  foundations 
deserves  special  attention.  The  chapter  on  canals 
and  drains  is  particularly  interesting  for  the  em- 
phasis laid  by  the  author  on  the  importance  of 
providing  means  for  draining  the  irrigated  land 
as  well  as  for  bringing  water  to  it.  An  omission 
to  make  any  reference  to  methods  of  lining  canals 
to  prevent  seepage  seems  rather  surprising  to  an 
American  reader  on  account  of  the  special  inter- 
est shown  in  the  subject  in  the  United  States  at 
the  present  time.  The  various  masonry  works 
along  the  line  of  irrigation  canals  are  described 
in  a  chapter  explaining  the  purpose  of  regulating 
works,  fall,  syphons  and  aqueducts,  illustrations 
of  notable  structures  being  given.  The  methods 
of  distributing  water,  assessing  the  charges  for 
it,  and  of  administration  in  various  countries 
are  explained  in  one  of  the  most  instructive  chap- 
ters in  the  book,  and  it  is  interesting  to  learn 
from  it  how  universal  has  been  the  experience 
that  some  measure  of  public  control  over  water 
for  irrigation  is  necessary.  Two  chapters  are 
devoted  to  flood  banks,  river  training  arid  navi- 
gation, and  there  is  a  particularly  good  chap- 
ter on  agricultural  operations  and  reclamation 
works.  The  book  as  a  whole  is  particularly  time- 
ly for  American  readers  and  should  prove  of 
much  value  to  those  who  desire  a  general  knowl- 
edge of  irrigation.  (New  York,  D.  Van  Nostrand 
Co.,  $5.00.) 
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Letters   to   tiie    Editor. 


Misuse  of  Dekkick  Cars. 

Sm:  An  accident  that  took  place  about  a  fort- 
night ago  during  the  erection  of  a  bridge  on  the 
Nickel  Plate  road  over  the  Cuyahoga  River  again 
calls  attention  to  a  grave  misuse  of  derrick  cars 
'often  made.  In  this  particular  case  a  50-ton  car 
was  being  used  to  lift  a  pedestal  weighing  about 
10  tons.  It  was  raised  and  then  the  boom  of  the 
derrick  swung  around  to  the  side.  As  it  swung, 
the  car  tipped  slowly  but  steadily  to  such  a  de- 
gree that  those  nearby  were  alarmed  and  shouted 
to  the  men  on  the  car  to  turn  the  boom  back 
again.  They  continued  to  revolve  it,  however, 
and  suddenly  the  car  was  overturned  off  the 
deck  span  on  which  it  was  standing,  and  the 
men  were  killed  in  its  fall. 

It  would  hardly  be  worth  while  calling  atten- 
tion to  this  accident  were  it  not  for  the  fact 
that  bridge  erectors  are  constantly  taking  chances 
of  this  sort.  A  few  months  ago  an  unusually 
powerful  derrick  car  was  built  for  handling  very 
large  girders.  It  was  a  special  machine  and  the 
designer  naturally  watched  its  operation  during 
the  first  few  days  it  was  in  service.  Although 
he  had  perfect  confidence  in  the  car,  the  manner 
in  which  it  was  employed  in  lifting  high  loads 
at  right  angles  to  the  track  on  which  it  stood 
filled  him  with  serious  apprehension,  and  as  a 
result  he  warned  the  owners  of  the  car  in  writ- 
ing against  attempting  any  such  feat.  Even  when 
a  derrick  car  is  supported  by  jacks  under  the 
outstanding  arms  on  either  side,  its  base  is  so 
narrow  that  a  heavy  load  lifted  far  out  on 
either  side  is  likely  to  overturn  it.  No  trouble 
is  experienced  in  lifting  such  loads  ahead  of  the 
car  on  account  of  the  long  wheel  base,  and  the 
freedom  from  trouble  when  the  boom  is  in  such 
a  position  is  likely  to  cause  an  unwarranted  feel- 
ing of  safety  in  the  ability  of  the  car  to  stand 
up  when  lifting  heavy  loads  at  the  side  of  the 
track.  I  think  it  would  be  well  for  your  journal 
to  call  attention  to  this  dangerous  condition. 
Very  truly  yours, 

J        Erector. 


Conditions  on  the  Isthmus  of  Panama. 

Sa:  Your  little  note  in  your  issue  of  last  week 
concerning  the  conditions  at  the  Isthmus  of  Pan- 
ama is  interesting  to  me,  for  it  shows  that  the 
official  reports  contained  in  the  "Canal  Record" 
artf  appreciated  in  your  office.  Fortunately  the 
grumblers  at  the  Isthmus  have  now  been  largely 
returned  to  the  United  States,  whence  they  never 
should  have  gone  to  take  part  in  canal  work.  It 
is  a  fact  that  the  conditions  on  the  Isthmus  are 
by  no  means  those  to  which  a  number  of  the 
younger  engineers  and  other  employees  were  ac- 
customed. They  went  to  the  Isthmus  evidently 
expecting  it  to  be  a  sort  of  glorified  picnic 
ground.  They  were  disappointed  and  in  some 
cases  their  families  were  put  to  much  incon- 
venience. These  people  have  all  very  naturally 
expressed  their  adverse  opinions  of  the  condi- 
tions. On  the  other  hand  those  of  us  who  have 
been  acciutomed  to  work  in  the  field  in  dif- 
ferent paru  of  the  United  States  have  almost 
without  exception  been  satisfied  with  the  manner 
in  which  the  government  is  endeavoring  to  make 
us  comfortable.  The  line  of  the  ditch  is  a  good 
ways  from  home  and  it  takes  money  and  men  to 
build  houses  and  carry  on  large  camps.  It  also 
takes  time,  and  inability  to  appreciate  the  im- 
portance of  this  last  factor  is  the  primary  cause 
of  most  of  the  complaints  that  were  formerly 
current  concerning  the  canal  work. 

Where  new  work  is  being  started  it  goes  with- 
out saying  that  the  accommodations  for  some  of 
the  men  are  naturally  cramped.  This  is  so  on 
every  large  piece  of  construction  with  which  I 
was  ever  acquainted.    I  have  been  forced  to  sleep 


under  shacks  many  times  while  camps  were  be- 
ing constructed,  and  accordingly  the  temporary 
accommodations  provided  on  the  Isthmus  on  new 
work  did  not  seem  at  all  out  of  the  ordinary,  ex- 
cept as  they  were  somewhat  better  than  those 
that  are  usually  provided  in  the  States.  Never- 
theless, some  young  men,  whose  experience  on 
construction  had  been  obtained  wholly  in  con- 
nection with  municipal  work,  considered  them- 
selves terribly  abused  by  being  obliged  to  sleep 
in  cramped  quarters  for  a  few  weeks.  I  noticed 
that  it  did  little  good  to  endeavor  to  explain  to 
them  that  the  conditions  were  only  what  they 
would  encounter  in  the  United  States  under 
similar  conditions,  for  out  of  their  experience 
in  the  vicinity  of  cities  where  plenty  of  quar- 
ters was  always  available,  they  have  proceeded 
to  criticise  everything  that  has  been  done  for 
their  comfort  in  a  very  silly  manner. 

In  the  camps  that  have  been  established  for 
some  time,  the  accommodations  have  been  far 
better  than  those  provided  by  the  average  con- 
tractor, while  the  attention  paid  to  sanitation  is 
really  remarkable.  The  medical  supervision  of 
all  the  men  leaves  nothing  to  be  desired,  and  any 
engineer  who  wishes  to  become  familiar  with 
construction  under  tropical  conditions  and  is  not 
afraid  to  live  away  from  the  bright  glare  of  the 
electric  lights  along  Broadway  cannot  do  better 
than  to  join  our  force.  We  have  plenty  of  op- 
portunities for  recreation,  and  various  amuse- 
ments are  being  arranged  as  opportunity  arises. 
In  fact,  from  all  I  can  learn,  the  only  organiza- 
tion which  at  all  compares  with  our  own  in  the 
general  attempt  to  get  together  in  the  most  so- 
ciable way  is  that  of  the  Board  of  Water  Sup- 
ply of  the  City  of  New  York.  Our  organization 
is  a  good  deal  larger  than  that,  and  naturally 
there  are  more  grumblers  in  it.  I  doubt  if  you 
ever  saw  an  organization  of  250  people  in  which 
there  was  not  more  or  less  jealousy,  and  a  few 
of  the  class  which  is  never  happy  without  grumb- 
ling. Our  staff  is  so  big  that  we  have  a  good 
many  of  these  people ;  we  are  accustomed  to  them 
and  pay  no  attention  to  them,  for  we  know  that 
they  are  not  happy  without  grumbling,  and  many 
of  them  are  otherwise  good  fellows  and  work 
hard.  But  the  kicks  they  make  are  apparently 
misunderstood  among  the  people  at  home,  and 
it  is  for  this  reason  I  am  sending  you  these  few 
comments. 

Very  truly  yours, 

Ots  Leave. 


Impermeable  Concrete. 

Sir:  Your  editorial  discussion  on  impermeable 
concrete  in  the  issue  of  Oct.  19  is  interesting  to 
the  writer  on  account  of  the  strong  intimation 
it  gives  regarding  the  usefulness  of  a  certain 
amount  of  clay  in  concrete  mixtures.  This  is  a 
subject  that  has  been  debated  so  much  of  late 
that  until  really  accurate  experimental  work  is 
carried  on,  such  as  that  which  Mr.  Gaines  is 
evidently  conducting,  the  view  that  any  engineer 
will  take  of  it  is  likely  to  be  based  on  his  per- 
sonal predilections  and  limited  observations, 
rather  than  on  any  careful  sifting  of  all  evidence. 
It  will  doubtless  be  recalled  by  many  who  had 
an  opportunity  to  hear  the  discussion  of  the  sub- 
ject at  the  Asheville  convention  of  the  American 
Society  of  Civil  Engineers  that  the  use  of  alum 
and  other  substances  has  been  adopted  success- 
fully to  render  concrete  watertight,  while  some 
engineers  have  long  claimed  that  a  moderate 
amount  of  clay  was  of  value  for  the  same  pur- 
pose. There  is,  of  course,  a  great  difference  in 
the  qualities  of  clays  and  consequently  statements 
regarding  this  material  have  to  be  accepted  with 
a  mental  reservation  in  each  case  that  the  term 
covers  such  a  wide  variety  of  substances  that  the 
information  is  of  only  very  general  value. 

I  do  not  recall  that  any  experiments  prior  to 
those  of  Mr.  Gaines  have  been  made  to  ascertain 


the  effect  of  a  combination  of  alum  or  some  other 
similar  substance  and  clay  with  the  regular  con- 
crete materials.  In  fact  it  may  be  questioned 
whether  the  experiments  on  which  Mr.  Gaines 
has  based  his  statements  in  the  "Transactions"  of 
the  American  Society  of  Civil  Engineers  have 
been  carried  far  enough,  and  my  own  belief  is 
that  it  is  very  desirable  in  investigations  of  this 
nature  to  defer  the  drawing  of  any  precise  deduc- 
tions from  such  results  until  the  experiments  have 
included  many  series  of  tests  which  vary  between 
themselves  by  a  modification  of  only  one  or  two 
factors,  so  that  the  effect  of  changes  in  those 
factors  can  be  fully  determined.  It  seems  to  be 
true,  however,  that  the  use  of  alum  and  clay 
imder  certain  conditions  may  yield  a  very  water- 
tight concrete,  and  there  are  other  substances  for 
which  similar  claims  can  be  made.  Hence  I 
would  suggest  that  it  might  be  advisable  for  you 
to  discuss  the  extent  to  which  impermeable  con- 
crete of  this  character  can  be  safely  applied.  We  can 
all  agree  with  your  statements  that  waterproof 
concrete  is  highly  desirable  material  for  engineer- 
ing purposes,  but  it  seems  to  me  that  in  any  dis- 
cussion of  this  nature  it  is  very  desirable  to  bear 
in  mind  that  waterproof  concrete  is,  after  all, 
concrete,  and  must  be  regarded  like  any  other 
artificial  stone. 

The  investigations  that  are  being  made  by  Mr. 
Gaines  are  evidently  conducted  with  a  view  to 
ascertaining,  among  other  things,  the  availability 
of  various  substances  to  render  concrete  in  long 
aqueducts  impermeable.  Aqueducts  are  generally 
sufficiently  covered  by  earth  or  otherwise  protect- 
ed against  the  weather  to  be  free  from  any  ma- 
terial changes  in  temperature.  The  problem  pre- 
sented by  concrete  under  such  conditions  is  very 
different  from  that  presented  by  a  long  retain- 
ing wall  holding  back  a  bank  of  earth  or  loose 
rock  likely  to  be  fully  saturated  with  water  dur- 
ing a  considerable  portion  of  the  year.  In  the 
former  case  there  is  no  tendency  to  crack,  while 
in  the  latter  there  is  every  tendency  for  cracking 
to  occur.  In  the  former  case  water  is  likely  to 
cause  trouble  only  by  percolating  through  inter- 
stices of  the  concrete.  In  the  latter  case  the  tem- 
perature changes  are  likely  to  cause  fissures  into 
which  considerable  quantities  of  water  may  en- 
ter and  there  freeze,  causing  a  ba(}  scattering  of 
the  concrete  in  numerous  places.  Consequently 
it  is  manifest  that  the  problem  of  water-proofing 
in  the  two  situations  is  wholly  different.  I  men- 
tion this  difference  because  it  seems  to  me  that 
there  may  be  a  tendency  to  require  impermeable 
concrete  for  situations  where  other  water-proof- 
ing is  a  far  better  protection.  It  has  long  seemed 
to  me  that  where  long  concrete  walls  or  floors 
are  exposed  to  the  direct  outside  air  and  are  rest- 
ing against  earth  containing  water,  the  only 
safe  water-proofing  method  lies  in  the  use  of 
some  of  the  so-called  "membrane"  processes. 
These  have  sufficient  flexibility  to  protect  the  con- 
crete from  water  even  when  the  concrete  be- 
comes cracked. 

Between  these  two  extreme  cases  lie  many  in 
which  the  judgment  of  the  engineer  must  natur- 
ally decide  what  kind  of  process  must  be  adopted 
in  order  to  secure  an  impervious  wall  or  floor. 
Unquestionably  there  are  situations  where  the 
temperature  conditions  may  render  a  perfectly 
stiff  and  stony  material  like  concrete  so  free 
from  the  likelihood  of  cracking  that  water-proof- 
ing by  rendering  it  impermeable  is  safe  to  use.  It 
is  for  this  reason  that  the  methods  are  so  impor- 
tant and  that  all  investigations  of  them  should  be 
encouraged.  Nevertheless,  it  is  far  more  impor- 
tant for  most  classes  of  engineering  work  to  ob- 
tain a  thorough  knowledge  of  methods  of  water- 
proofing concrete  which  will  keep  the  walls  im- 
permeable after  the  concrete  has  cracked,  for 
most  concrete  work  with  which  the  engineer  has 
to  do  is  subject  to  such  cracking. 

Very  truly  yours,  C-  E. 


November  2,  1907. 
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Cooling  Tower  Tests. 

Although  but  a  small  percentage  of  power 
plants  include  a  cooling  tower  in  their  equip- 
ment, the  absence  of  a  continuous  and  suitable 
supply  of  condensing  water  and  high  cost  of 
fuel  not  infrequently  combine  to  induce  plant 
owners  to  install  apparatus  for  the  artificial  cool- 
ing of  the  circulating  water  and  the  return  of 
as  much  as  possible  of  it  to  the  condensers. 
In  such  plants  it  is  quite  as  important  to  find  out 
whether  the  cooling  tower  is  operating  efficiently 


as  it  is  to  run  down  wiring  losses  and  minor 
leaks  in  steam  pipes  and  traps,  and  the  failure 
to  keep  cooling  tower  records  on  daily  station 
log  sheets  may  lead  to  considerable  losses  in  the 
form  of  excessive  coal  or  water  consumption. 
Purchased  water  is  decidedly  worth  saving  in  a 
large  plant,  and  even  a  small  station  dependent 
upon  a  limited  natural  supply  and  forced  to  buy 
boiler  or  circulating  water  will  run  up  quite  a 
bill  in  the  course  of  a  year  if  the  water  is  not 
economically  handled.  In  one  of  the  Boston 
elevated  gas  engine  plants  the  cost  of  pur- 
chased water  exceeded  the  cost  of  fuel  prior  to 
the  securing  of  water  by  the  company  from  a 
neighboring  brook.  The  illustration  simply  indi- 
cates the  importance  of  the  water  question,  even 
under  careful  management. 

The  designs  of  cooling  towers  vary  so  widely, 
from  the  home-made  apparatus  often  constructed 
by  ingenious  operating  engineers  to  the  carefully 
finished  equipment  of  the  manufacturing  com- 
panies, that  it  is  obvious  the  tests  made  in  any 
given  installation  must  be  governed  largely  by 
local  conditions.  Certain  fundamental  data  are 
required,  however,  in  any  comprehensive  test 
which  aims  to  show  the  fitness  of  a  cooling 
tower  outfit  for  its  work.  If  time  and  facilities 
permit,  the  physical  quantities  collected  and  their 
resulting  analysis  can  be  made  very  extensive. 

The  temperature  of  the  circulating  water  as  it 
enters  the  condenser  is  the  most  important  index 
of  the  performance  of  the  cooling  tower.  Taken 
in  relation  to  the  temperature  of  the  outside  air, 
the  supply  temperature  is  of  great  interest  as 
affected  by  the  season  of  the  year  and  the 
weather  prevailing  at  the  time.  It  ought  to  be 
clear  to  every  operating  engineer  that  the  con- 
ditions must  be  known  which  may  modify  the 
action  of  a  cooling  tower  installation  if  the  best 
operating  results  are  to  be  secured.  Thus,  in  the 
jet  condenser  plant,  the  injection  water  and  part 
of  the  condensation  are  mixed  and  pumped  to- 
gether through  tlie  cooling  tower  cycle.  Here 
the  make-up  water  required  to  replace  the  loss 
by  evaporation  in  the  cooling  tower  may  come 
either  from  the  hot  well,  or  from  a  metered  ser- 
vice, perhaps,  in  extreme  cases.  In  figuring  the 
quantity  of  circulating  or  injection  water  re- 
quired to  be  passed  through  a  cooling  tower 
in  a  given  run  allowance  must  be  made  in  a 
test,  of  high  accuracy  for  the  assistance  given 
by  the  engine  exhaust.  Fortunately  for  simplic- 
ity of  testing,  the  cooling  tower  and  fhe  surface 
condenser  plant  afford  a  much  easier  equipment 
to  study,  for  here  the  exhaust  and  the  circulating 
water  are,  of  course,  never  intentionally  mingled. 

A  thorough  test  of  the  efficiency  of  a  cooling 
tower  will  obtain  the  volume  of  air  supplied  by 
the  fans,  if  the  installation  be  of  the  blower  type ; 
the  temperature  of  entering  and  departing  air, 
and  if  possible  its  relative  humidity,  and  the 
height  of  the  barometer;  the  power  consumption 
and  speed  of  the  fans,  determined  from  kilowatt- 
hour  records  on  the  motors  or  indicator  cards 
from  the  engines;  the  quantity  of  water  passed 
through  .the  condenser  circulating  system,  and  if 
feasible  the  amount  of  make-up  water;  and  the 
load  upon  the  engines  or  turbines  together  with 
the  condenser  vacuum  maintained.  There  is  room 
for  much  research  in  connection  with  the  reduc- 
tion of  operating  expenses  through  a  diminished 
pumpage  and  decreased  fan  movement,  and  in 
many  cases  the  study  of  the  effect  of  different 
arrangements  of  spraying  and  scattering  the  wa- 
ter drops  in  the  cooling  tower  tank  itself  will 
richly  repay  the  engineer  who  takes  the  trouble 
to  go  into  the  subject.  Ingenuity  will  be  required 
to  confine  the  physical  quantities  which  are  to  be 
measured  in  most  instances,  and  the  determina- 
tion of  meter  accuracy,  pump  slippage,  anemome- 
ter errors,  and  the  like  call  for  first-class  work. 
Small  errors  in  temperature  and  humidity  meas- 
urements carry  heavy  weight  in  the  final  results, 


and  failure  to  estimate  the  amount  of  external 
water  supplied  in  cases  where  the  cooling  tower 
tank  is  utiliz-ed  for  general  drainage  purposes 
leads  to  inaccurate  conclusions.  The  power  plant 
which  can  be  operated  more  economically  with- 
out a  cooling  tower  than  with  one,  because  of 
cheap  or  free  water,  or  low  cost  fuel  is  for- 
tunate, because  it  thereby  avoids  an  extra  com- 
plication in  equipment.  When  the  conditions  re- 
quire special  cooling  outfits,  their  careful  obser- 
vation and  occasional  test  are  essential  for  the 
best  results  in  the  way  of  keeping  costs  low. 


Hydraulic  Developments  at  Low  Head. 


The  Engineering  Record  has  recently  pub- 
lished descriptions  of  several  power  plants  which 
are  notable  for  the  clever  utilization  on  a  fairly 
large  scale  of  very  moderate  head.  The  water 
powers  of  the  United  States  are  of  a  very 
variable  character.  In  the  Rocky  Mountains  and 
westward  are  found,  in  the  main,  rapid  streams 
which  can  be  utilized  at  very  high  head  with 
tolerable  ease.  Heads  of  four  or  five  hundred 
feet  are  common  and  those  of  a  thousand  feet  or 
more  by  no  means  rare.  The  engineering  woric 
of  development  in  such  cases  is  frequently  very. 
simple,  residing  mainly  in  the  system  of  conduits 
necessary  for  a  relatively  small  volume  of  water. 
The  dam  is  often  merely  a  deflecting  wall  to 
turn  the  stream  into  the  sand  boxes.  A  few  such 
high  heads  are  found  in  the  lower  Appalachian 
region  and  fewer  still  elsewhere.  Throughout  the? 
Middle  West,  however,  the  water  powers,  rela- 
tively few  in  number,  are  almost  all  at  low  head, 
say  from  40  ft.  down,  and  their  utilization  is  cor- 
respondingly troublesome,  involving  long  dams 
and  a  vast  amount  of  material  to  be  handled. 
The  Michigan  plants  described  in  this  and  the  last 
two  issues  are  of  this  character.  The  two  upon 
the  Muskegon  River  are  notable  not  only  for 
their  construction  but  from  the  fact  that  in 
this  region  the  highest  point  yet  touched  in  trans- 
mission voltage,  72,000  volts,  has  been  reached. 
The  stream  itself  is  possessed  of  some  valuable 
properties  not  usually  found  in  rivers  fed  from 
more  mountainous  regious.  A  relatively  flat 
drainage  area,  fairly  well  wooded,  gives  the 
stream  an  extraordinarily  steady  run-off.  The 
maximum  flow  recorded,  at  least  in  recent  years, 
is  only  about  85/2  times  the  recorded  minimum. 
When  one  considers  that  in  the  Connecticut 
River,  a  typical  Eastern  stream,  this  ratio  is 
nearly  100:1  the  vast  difference  in  conditions  is 
obvious. 

In  consequence  of  the  favorable  flow  conditions 
it  was  practicable  in  both  the  Muskegon  plants 
considered  to  make  free  use  of  earth  embank- 
ments with  mere  core  walls  of  reinforced  con- 
crete for  large  sections  of  the  dams,  using  con- 
crete construction  only  for  the  waste  gate  por- 
tions. In  case  of  the  Croton  development  no  in- 
considerable part  of  the  material  was. moved  by 
hydraulic  sluicing,  a  process  quite  out  of  the  ques- 
tion on  most  streams,  while  in  the  Big  Rapids 
development  the  earth  was  mainly  handled  by 
teams  and  scrapers  and  the  core  of  the  dam  was 
merely  a  lO-in.  reinforced  concrete  wall  built 
over  sheet  steel  piling.  In  each  case  the  waste 
gate  section  was  of  concrete,  and  the  water  passes 
from  the  gates  tnto  a  tumble  bay  and  thence  over 
a  low  concrete  weir  into  the  waste  channel.  An- 
other common  feature  is  the  use  of  Tainter  sector 
gates  on  the  waste  gate  portion,  thus  giving  com- 
plete control  of  the  head  over  a  considerable 
range  of  variation.  This  evolution  of  the  flash- 
board  idea  seems  singularly  well  fitted  for  its 
work  and  is  readily  applicable  to  many  cases 
in  which,  particularly  at  times  of  low  water,  the 
head  must  be  kept  at  the  highest  available  point 
and  must  be  dropped  for  self-preservation  at 
times  of  flood.    The  normal  head  in  each  case  is 
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.^i«    ^  plant  considered,  that 
about   40   ft.     The   """*_  River,  has  less  favor- 
near  Lj-ons,  on  the  Grand  rainage  basin  being  of 
^We  natural  conditions,  the  dlouuc    ^^^^^   ^.^^  ^^^^^^ 
cUyey  soil  and  giving  a  quickook  .  „„  .^e  Muskegon. 
Jarger  variation  of  flow  than  on  o  ,„^.  „f  reinforced 
Here  the  dam  was  almost  whc^al,  g„j    -^^^    ^^^^^ 
concrete,   also   equipped   '°  /»«=  «se    ,  ,^3^  ,h^„  200 
with  Tainter  gates  aggregatmg  nt  cas.^^  Proton  de- 
ft, in  width.    There  .s  also  as  at  t,  ^.^^^^^   ^^^^^^^ 
welopment,   a    spillway   with   a   mo\.hg  ^ 
The  head,  however  is  only  ^  tt.  a^    ,  ^ 

In  each  of  the  three  plants,  the  usua.,^,., 
incident   to   low    head    was   encountered,  ^  ^     at    a 
-somewhat  complicated  wheel  plant  was  ""om'f'"^ 
«o  give  the  requisite  speed  to  the  f  ""="°Vow  „„^" 
's  open  to  question,   indeed,   whether   too.^^nuch 
was  not  sacrificed  to.a  desire  for  a  generatoi        ot 
large  output.     Four  pairs  of  turbmes.  as  .n  T,     "e 
Croton  plant,  united  to  their  load  by  no  ft.  C.^^  ' 
«-in.  steel  shafting,  certainly  strikes  one  as  exces- 
sive   duplication   and   does   not   favor,   to   put   U 
^ildlv,  great  hydraulic  efficiency.   The  B.g  Rap.d. 
plant  has  generating  sets  of  more  s.mple  design 
Ld  one  might  well  hazard  a  guess  that  they  vmI 
be  more   satisfactory   in   operation.     The   L>ons 
plant  from  its  lower  head  has  more  excuse  for 
Ltreme  design,  yet  it  seems  hardly  necessary  to 
have  installed  four  pairs  of  turbmes,  for  tlie  sake 
of  driving  .38  ft.  of  shafting  and  a  smgle  gener- 
ator    Doubtless  the  generator  cost  was  lowered, 
a,ut  will  it  pay  in  the  long  run  as  regards  the  ent.re 
plant?    In  none  of  these  plants,  fortunately,  was 
there  need  of  going  to  vertical  shaft  construction 
.of   which   several    examples   have   been    recent  y 
seen.     The    vertical    shaft    does,    indeed,    enable 
^e    to    keep    the    generating    room    above    high 
water  mark,  but  it  is  liable  to  cause  extra  cost 
for   attendance  on  account  of  the  step  bearings 
The   plants    here   considered   play    an    important 
«,rt   in  the  economy  of  railway  and  power  de- 
velopment in  southwestern  Michigan,  both  in  in_ 
lerurban  railway  work  and  in  the  ordinary  work 
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country,  the  problem  of  comparison  becomes  still 
more  difficult. 

Before     the     operating     figures     of     scattered 
plants   can   be   interpreted,   a   system   of   records 
must  be  standardized  which  will  enable  compari- 
sons to  be  fairly  made.    Local  conditions  exert  a 
profound  influence  upon  the  cost  of  power  pro- 
duction, and  a   place  must  be  provided  for   the 
setting   forth   of   these,   if  just   comparisons   are 
to  be  made  possible.     Whether  the   records   are 
to  be  made  on  a  daily,  weekly  or  monthly  basis, 
the    points    in    common    between    the    different 
plants    must    form    the    basis    of   log    sheet    and 
record   blanks    from    which    comparisons    are    to 
be   woijked   out.     The   greater   the   similarity   in 
equipnitnt,    the   more    easily   can    the    sheets    be 
standardized.      If    the    power    generated    in    one 
plant  is  used  for  a  single  service  and  that  in  an- 
other for  several  kinds  of  application,  it  will  be 
necessar>-  to  include  a  certain  space  on  the  form 
which  can  only  be  used  by  the  station  of  varied 
duties,  and  which  must  be  left  blank  by  the  plant 
to  ■wi.-.hich  the  headings  do  not  apply.     To  a  nar- 
row  tv  lind  an   unused   space  on   a   record   blank 
looms  lafl-.rge,  but  to  the  eye  of  discrimination  and 
to  the  sen^^^--e  of  proportion  it  becomes  of  slight 
importance    v»  t-hether   all   the    items    are    alike   in 
type,  so  long  as  -jhe  essential  conditions  of  each 
case  are  presented.   ^ 

In  dealing  with  a  'number  of  plants  under  the 
same  management  two  ..^aj^  objects  are  present: 
First,  to  compare  the  pla-.^^j  ^^g  ^j^j^  another  in 
relative  efficiency  and  gene-.^^^j  performance,  and 
second,  to  employ  as  far  as  j^  practicable,  the 
same  blanks  and  forms  in  each,  y^,^^^  ^^^  ^^^^^ 
a  sheet  of  mammoth  proportion.  .^  .^  ^^^^^^^^ 
possible   to   incorporate   the   details  ^^^ 

log  on  a  single  form  for  several  stat.  ^ 

sometimes  a  large  sheet  is  of  great  ads  .^ 

comparing  the  fluctuations  of  a  single  ^  . 

portant   item.     Thus,   a   street   railway  conV 
operating  eleven  plants   found  it  helpful  to  ^  ^ 
gle  sheet  the  total  load  upon  its  station^^ 


ieruroau  loi.^oj    —  ^hirh       on  a  single  sneet  mc  i<^t»'  ■ ■•- 

,f    electrical    supply.     The    networks    of    which      ^^^^^^^g   ^^^  ^  ^_  ^_  ^^^^  ^^^  .^  ^^^^  and 


*ey  form  a  part  are  rapidly  growing  in  import 
,nce  and  to  the  engineer  are  of  peculiar  interest 
on  account  of  the  extreme  high  voltage  work 
which  is  being  carried  out.  The  completion  o 
the  100.000  volt  line  from  the  Big  Rapids  plant 
will  mark  the  beginning  of  a  larger  sphere  for 
electric  power  transmission  and  will  serve  as  a 
sort  of  trial  horse  for  various  immense  projects 
elsewhere  that  require  the  highest  voltage  that 
can  be  made  available. 


SUndardizing  Power  Station  Records. 


To  a  company  operating  several  power  plants 
In  different  parts  of  its  territory,  the  importance 
of  accurately  comparing  the  performance  of  the 
Tarious    stations    is    unquestionable,    if    the    best 
possible  records  in  low  power  cost  are  its  object. 
U   seldom   occurs,   however,   that   the   conditions 
in  the  different  plants  are  alike  in  complete  de- 
tail, even  in  cases  where  the  plants  are  supplymg 
power  for  the  same  kind  of  service.     The  m- 
«tallation  of  a  number  of  plants  rarely  occurs  at 
the  same  period  with  the  same  company,  and  dif- 
ferences in  the  design  and  arrangement  of  gen- 
erating  machinery   are   sure   to   creep   in   if   the 
company    takes    advantage    of    the    progress    in 
the  field  of  power  equipment  which  is  so  strik- 
ing a  feature  of  modern  mechanical  engineering. 
Thus   it  may  easily  happen   that  a  single   street 
railway  system  will  be  supplied  with  exactly  the 
tame  k=nd  of  power  from  a  dozen  different  plants 
in  which  the  individual  machines  run  the  gamut 
Jrom   the  steam   turbine  to   the   vertical,   marine 
4ype  engine,  and  from  the  belted  non-condensing 
auxiliary  steam  engine  to  the  producer  gas  en- 
gine   direct    connected    to    its    special    generator. 
All  this  may  occur  in  a  single  city,  and  when  the 
range  of  plants  operated  by  one  central  orgam- 
zaUon    extends    through    different    parts    of    a 


the  resulting  curve  of  maxima   required  a  wall 
space   about    7    ft-    long   for    its    proper    display^ 
Compared  with  the  afternoon  peak  loads  of  the 
previous  year  plotted  beneath,  the  curve  gave  a 
valuable  hint  of  the  motive  power  requirements 
long   before   they,  actually    came    to    pass.      Ihe 
same  company  also  used  to  advantage   a  single 
blank   which   showed   the   maximum    momen  ary 
station     load,     and     the     average     hourly     load 
throughout  the  entire  day,   with   the  number  of 
machines  in  circuit  from  hour  to  hour   in  each 
plant.     Space  was  provided  to  show  during  each 
of  the   three   operating  shifts   in   each   plant   the 
numbers  of  the  engines,  generators,  boilers    gas 
producers  and  condensing  apparatus  not  available 
for  service,  with  a  brief  designation  of  the  coal 
Quality. 

'  On    a   general   comparison    sheet    there    are    a 
large   number   of   items   w 
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be  profitably  inclyded  in  a  general  comparison 
sheet  would  require  the  space  of  a  small  catalog, 
but  the  above  outline  shows  how  wide  the  range 
may  be.  especially  if  one  goes  into  performances 
on  the  unit  basis. 

In  the  matter  of  standardizing  the  forms  of 
log  sheets  to  be  used  in  daily  operation  in  each 
of  a  group  of  plants,  the  main  consideration  is 
to  provide  enough  columns  under  each  class  of 
unit  to  enable  both  the  largest  and  the  smallest 
station  to  use  the  same  kind  of  sheet.  Daily 
report  blanks  for  single  plants  necessarily  must 
conform  more  closely  to  the  local  conditions 
than  summaries  of  the  performance  of  whole  sta- 
tions. For  this  reason  it  may  in  some  cases  be 
desirable  to  establish  one  form  of  log  for  one 
type  of  plant,  such  as  fuel-burning  installations, 
and  another  for  hydro-electric  stations.  Among 
the  items  which  can  be  employed  to  advantage 
on  a  standard  form  of  record  are,  the  hourly  load 
curve ;  the  hourly  operation,  banking  or  reserv- 
ing of  boiler  units ;  the  hourly  temperatures  and 
pressures,  continuity  of  prime  mover  and  gen- 
erator service;  names  of  men  on  duty  each 
shift ;  use  or  non-use  of  auxiliary  apparatus  from 
hour  to  hour;  outputs  per  unit  and  per  feeder, 
the  latter  optional  on  a  separate  record  if  highly 
complicated;  emergency  happenings,  inspections, 
receipt  of  fuel,  machinery  and  supplies ;  service 
interruptions,  voltage  readings,  supplies  on  hand 
and  apparatus  crippled.  The  use  of  a  standard 
size  of  sheet  with  uniform  dimensions  for  all 
plants,  clearly  printed  and  well  arranged  in  head- 
ings tends  to  facilitate  comparisons  no  less  than 
the  inclusion  of  the  proper  items.  It  is  not  to 
be  expected  that  record  forms  will  remain  un- 
changed from  year  to  year,  but  when  these 
changes  occur,  they  should  be  made  by  issuing 
a  new  series  of  records  for  the  whole  group  of 
plants  instead  of  attempting  to  get  along  with 
both  old  and  new  forms  at  the  same  time. 


hich   can   be   recorded, 
r"egardless"'of  the  character  of  the  machinery  in 
each   station.     Among  these  are  the  total  hours 
each    station   was    operated,   the   tota     fuel   con- 
sumption, the  total  power  output  in  kilowatt  or 
horse-power    hours,    the    fuel    consumption    per 
unit  of  total  output,   the  quantity  of  oil,   waste 
and   water   required,    the   maximum   load,    dura- 
tion  of   interruptions,   repairs    made,    special    in- 
spections,   weather,    temperature    of    o"ts.de    a.r^ 
barometer   and   average  temperatures   and   steam 
pressures.     Some  of  these  items  would  clearly  be 
encumbrances  upon  a  sheet  where  hydro-elect  ic 
plants  are  listed  beside  steam  driven  or  gas  sta- 
tions, but  even  here  the  practice  of  l«t,;i'"^X 
applicable  spaces  blank  is  better  than  the  mult, 
plication    of    separate    station    records.     In   gen- 
eral   a  large  number  of  hour   to  hour  readings 
in  different  plants  and  of  many  quantities,  can- 
not well  be  listed  on  a  comparison  sheet,  but  the 
averages,  maxima,  minima  and  totals  can  be,  to 
great  advantage.    To  list  all  the  items  which  can 


Some    Considerations    in     the    Design    of 
Elastic  Arches. 

1.  

they  '   design   of   elastic  arches   or   arch   ribs   as 
gineeripre    more    frequently   called   in   early   en- 
of  much   literature    had    not    been    the    subject 
of   reinfonnsideration  prior  to  the  introduction 
tension    giv-1    concrete.     The   capacity   to   resist 
forcement  an    to    that    material    by    steel    rein- 
construction  ^ts  it  admirably  to  the  design  and 
lence    of    a    gi  arches    with    the    added    excel- 
scarcely    attainabi   of    outline    and    proportions 
extension    of    the    ,    ordinary    masonry.      The 
forced    concrete    in    ignt    application .  of    rein- 
of   all  practicable  lengt.,o„struction    of    arches 
only  desirable  but  almost  c  ^^^^^  makes   it   not 
.    to  acquire  a  clear  view  espei.  ratively  necessary 
points  of  design.  of  any  doubtful 

The    theory    of    the    inelastic 
as   a   series   of  blocks   of  unchau,^    considered 
perfect   joints  is    one   of   the   olde     ^^^^   ^^^ 
graphical  procedures  in  engineering,  .^^j^^.^   ^^ 
plete   theory   of   the   elastic   arch   ha.  ^^^^  ^^^ 
sidered  only   for   a  comparatively   fev       ^^^_ 
spite   of  the    fact   that    Rankine   set   fo.^^^   .^ 
excellent    features    of    treatment   in   his 
vyrorks.     The    full    general    scheme   of   trr^^^ 
is  now  to  be  found  in  many  authoritative    ^^ 
to  which,  as   they  are   so  well  known,  it  u^ 
necessary    to    make    any    special    reference,^ 
there    are   some   considerations   regarding   ra 
the  extent  to  which  the  treatment  is  to  be 
ried  than  any  detailed  question  of  that  treatr 
which  are  worthy  of  careftil  reflection. 

The  usual  method  of  design  conveying  sr 
the  application  of  the  common  theory  of  fl^^ 
involves  the  neglect  of  any  change  of  fo^^ 
the  rib  due  to  the  effects  of  loading,  as  ^^ 
stantly  recognized.  In  spite  of  that  reco^_^ 
however,   it   is   an   open   question   how    .^^^ 

that 
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neglect  is  permissible.  Obviously  in  compara- 
tively long  spans  and  small  depths  of  rib  the 
omission  to  give  weight  to  the  elastic  distor- 
tion of  the  rib  might  mean  a  material  error 
although  it  might  rarely  be  a  dangerous  one. 
In  short  spans  and  under  ordinary  circumstances 
of  design  the  recognition  of  this  elastic  deforma- 
tion might  properly  be  considered  an  unnecessary 
refinement,  but  there  is  a  limit  to  which  that 
neglect  can  be  carried,  although  it  may  not  be 
possible  to  make  a  definite  assignment  of  that 
limit.  This  elastic  deformation  clearly  results 
from  both  the  bending  of  the  rib  and  its  short- 
ening, due  to  direct  compression,  both  of  those 
influences  leading  to  deflection.  That  deflection 
in  turn  changes  the  position  of  the  closing  line 
in  the  case  of  a  continuous  rib  and  modifies  the 
bending  moment  correspondingly.  PracticaJly 
the  same  general  condition  results  in  the  case 
of  a  rib  with  jointed  ends,  although  the  closing 
line  is  not  changed  in  position.  It  is  not  a 
matter  of  any  sensible  difficulty  to  make  the 
proper  allowance  for  these  elastic  deflections. 
The  difficulty  arises  rather  in  determining  the 
conditions  under  which  the  necessary  allowance 
should  be  made. 

Another  point  of  what  may  be  termed  im- 
portant doubt  arises  in  connection  with  a  proper 
provision  for  the  change  of  temperature  which 
the  material  of  an  elastic  arch  may  experience 
from  one  season  to  another.  While  probably  the 
majority  of  engineers  may  accept  a  high  esti- 
mate in  range  of  temperature  in  this  latitude 
there  are  others  of  extended  experience  in  this 
class  of  work  who  believe  that  the  subject  of 
temperature  allowance  is  much  over-worked.  It 
is  clear  that  the  mass  of  a  reinforced  concrete 
arch  supporting  a  roadway  platform  above  it 
with  a  body  of  water  underneath  cannot  possibly 
be  subjected  to  the  same  amount  of  temperature 
variation  as  an  articulated  steel  structure.  A 
range  of  100°  to  120°  Fahr.  is  not  unfrequently 
considered  in  connection  with  steel  bridges,  but 
there  is  little  or  no  reason  to  believe  that  any 
such  extreme  range  can  take  place  in  an  arch. 
Indeed  if  the  arch  has  much  span  and  corre- 
sponding mass  it  would  be  more  reasonable  to 
assume  that  the  extrerhe  range  may  not  be  more 
than  20°  to  30°  from  the  mean.  It  requires  but 
few  computations  to  show  that  in  an  arch  rib 
of  comparatively  small  rise  the  assumed  range 
of  temperature  variation  may  play  a  very  im- 
portant part  in  the  computed  stresses,  and  yet 
in  some  existing  structures  of  this  character 
where  the  atmospheric  seasonal  changes  are 
great  there  appears  no  evidence  of  the  cor- 
responding intensities  ,of  stress.  Where  the 
rise  of  the  rib  is  comparatively  great  these 
considerations  become  of  much  less  importance 
although  they  are  still  material.  There  is  still 
lacking  a  large  amount  of  highly  desirable  data 
of   this   character. 

These  observations  indicate  some  of  the  more 
important  open  questions  in  the  design  of  elastic 
arches,  although  there  are  others,  such  as 
spandrel  walls  continuous  with  the  supporting 
arches,  which  are  frequently  more  or  less  trouble- 
some to  the  designer.  The  construction  of  some 
long  span  elastic  arches  now  in  progress,  as  well 
as  those  already  standing,  when  subjected  to 
proper  observation,  could  be  made  to  supply 
much  useful  data  of  the  kind  indicated,  and  it 
is  much  to  be  desired  that  requisite  observation 
should  be  made  in  the  interest  of  this  important 
field  of   engineering  construction. 


A  Discussion  of  Steam  Turbines. 


At  the  recent  Atlantic  City  convention  of  the 
American  Street  and  Interurban  Railway  En- 
gineering Association  three  papers  on  the  steam 
turbine  were  presented  by  representatives  of  as 
many  manufacturers,  each  covering  different  fea- 


tures of  turbine  use.  As  the  power  plants  of 
traction  companies  have  alone  rivaled  central  sta- 
tions as  sources  of  information  concerning  steam 
turbine  practice,  it  was  but  natural  that  these 
prime  movers  should  receive  special  attention  at 
the  convention,  and  in  the  three  papers  some  help- 
ful indications  of  present  tendencies  in  the  use  of 
turbines  can  be  perceived.  For  example,  Mr.  St. 
John  Chilton,  of  the  AUis-Chalmers  Co.,  recom- 
mends in  one  of  the  papers  a  steam  pressure  of 
about  150  lb.  as  being  the  most  economical  in  the 
operation  of  turbines,  stating  that  a  greater  sav- 
ing may  be  effected  by  the  use  of  a  small  amount 
of  superheat  than  by  increasing  the  initial  pres- 
sure above  that  amount.  He  remarks  that  an  in- 
crease in  pressure  to  175  lb.  results  in  a  gain  of 
but  2  per  cent  in  steam  economy,  an  additional 
3  per  cent  being  gained  in  an  increase  to  200  lb., 
^gainst  which  should  be  placed  the  increased  cost 
of  piping,  boilers  and  possibly  of  the  turbine  itself. 
He  brings  out  the  point  that  a  higher  vacuum  is 
not  required  with  turbines  than  with  reciprocat- 
ing engines,  but  that  the  turbine  can  utilize  high 
vacuum  to  better  advantage.  The  difference  in 
economy  within  the  range  between  6  and  3  in. 
absolute  terminal  pressure  is  approximately  5 
per  cent  per  inch,  the  rate  of  increase  of  economy 
proceeding  at  a  greater  ratio  as  the  terminal 
pressure  goes  below  3  ins.  The  use  of  super- 
heated steam  increases  the  economy,  but  the 
increment  of  saving  becomes  smaller  as  the  super- 
heat is  increased,  the  reduction  in  steam  con- 
sumption with  50°  F.  superheat  approximating 
7  per  cent.,  with  100°  F.  10  per  cent.,  and  with 
150°  F.  12.S  per  cent. 

Another  feature  of  turbine  operation  was 
brought  out  by  Mr.  A.  H.  Kruesi,  of  the  General 
Electric  Co.,  namely,  the  adaptability  of  the  tur- 
bine to  the  loads  that  arise  on  interurban  and 
heavy  traction  systems  operating  relatively  few 
cars  on  infrequent  headways.  The  test  of  a  9000- 
kw.  turbine  by  the  Commonwealth  Electric  Co., 
of  Chicago,  showed  water  rates  of  from  12.9  to 
13.6  lb.  per  kw.-hour  on  loads  ranging  from  about 
50  to  150  per  cent,  of  the  rating.  This  the  author 
mentions  as  representing  the  "highest  attainment 
thus  far  reached  in  the  generation  of  power  from 
steam."  He  shows  that  steam  at  the  pressure 
and  superheat  employed  in  three  tests  referred 
to  and  expanded  to  1.5  ins.  absolute  terminal 
pressure  would  give  an  economy  of  9.27  lb.  water 
per  kw.-hour  in  a  theoretically  perfect  engine  or 
turbine  with  a  generator  of  unity  efficiency,  and 
that  the  turbine  in  these  tests  has  atained  an  ef- 
ficiency of  76.4  per  cent,  of  that  theoretically  ob- 
tainable, which  ''indicates  that  we  are  approach- 
ing the  practical  limit  of  perfection  in  the  pro- 
duction of  power  from  steam."  On  the  subject 
of  pressure,  vacuum  and  superheat,  Mr.  Kruesi's 
statements  agree  with  those  in  Mr.  Chilton's 
paper.  In  the  matter  of  superheat  the  suggestion 
is  made  that  much  of  the  trouble  which  has  at- 
tended the  use  of  superheated  steam  is  due  to 
the  want  of  elasticity  in  the  parts  affected,  it 
being  probable  that  water  may  exist  under  cer- 
tain conditions  with  superheated  steam,  the  re- 
sulting variations  in  temperature,  due  to  the 
spraying  of  heated  surfaces,  being  enormously  in- 
creased thereby.  Changes  in  design  of  pipe  fit- 
tings, valves,  boilers  and  superheaters  to  care  for 
this  factor  are  suggested  in  order  to  permit  of 
higher  degrees  of  superheat.  Improvement  in 
economy  arising  from  better  vacuum  is  mentioned 
as  that  most  easily  attained,  and  an  improvement 
in  condensing  equipment  the  easiest  manner  in 
which  to  lighten  the  duty  on  the  boilers. 

A  recent  development  in  turbine  power  plant 
designs,  exemplified  in  the  station  of  the  Fort 
Wayne  &  Wabash  Valley  Traction  Co.,  was  ex- 
plained in  a  paper  by  Mr.  J.  R.  Bibbins.  The 
station  handles  a  combined  railway  and  lighting 
load,  as  is  fairly  common  with  companies  of  its 
character.  The  author  shows  the  manner  in 
which  the  lighting  load  makes  up  for  the  early 


morning  deficiency  in  the  railway  load,  the  latter 
usually  falling  off  in  the  evening  as  the  lighting 
load  increases,  and  although  the  two  systems  are 
independent  as  to  generators  and  turbines,  steam 
is  supplied  to  meet  the  average  load  of  both  sys- 
tems, resulting  in  a  much  more  effective  work- 
ing of  the  boiler  capacity.  Relating  to  this  sub- 
ject of  improvement  of  efficiency  with  betterment 
of  the  load  factor,  the  author  presents  curves 
showing  the  effect  of  the  load  factor  on  operat- 
ing costs  under  the  conditions  obtaining  at  Fort 
Wayne.  These  curves  show  that  an  increase  in 
low  load  factors  brings  greater  increase  in  ef- 
ficiency than  a  corresponding  increase  in  higher 
load   factors. 

The  Fort  Wayne  station  is^of  peculiar  design, 
consisting  of  a  two-story  building  with  the  gen- 
erating machinery  on  the  second  floor  over  the 
boilers,  allowing  simple,  short  and  direct  steam 
piping,  with  continuous  upward  slope  from  boiler 
nozzles  to  turbine  throttles  and  barometric  jet 
condensers  entirely  below  the  exhaust  outlets  of 
the  turbines.  While  the  remaining  features  of 
the  design  are  those  commonly  found  in  stations 
of  approximately  this  capacity — 7,000  kw. — yet 
there  is  an  absence  of  engineering  frills  for  secur- 
ing the  highest  possible  efficiency,  this  being  com- 
pensated for  by  lower  capital  cost.  This  low  first 
cost,  as  well  as  the  small  area  of  station  per 
kilowatt  capacity,  are  the  two  important  features 
of  this  type  of  station  as  brought  out  by  the 
paper.  The  general  arrangement,  that  of  turbines 
and  generators  on  a  second  floor  above  the  boil- 
ers, accomplishes  the  second — small  ground  area, 
while  it  aids  materially  in  the  first — low  cost. 
The  cost  of  the  building  is  certainly  low — 10.97 
per  kilowatt,  figuring  the  ultimate  capacity  of 
8,500  kw.  It  is  shown  that  with  larger  boiler 
units  a  more  compact  arrangement  might  be 
made,  while  it  is  quite  possible  that  with  a  demand 
for  stations  of  this  type  a  boiler  could  be  obtained 
giving  a  narrower  battery.  The  arrangement, 
while  an  ideal  one  for  steam  piping  requirements, 
is  also  conducive  to  low  cost  of  piping,  this 
charge  being  about  $2.50  per  kilowatt.  Econo- 
mizers were  not  considered  necessary  on  account 
of  the  low  cost  of  fuel.  Mechanical  stokers  are 
used,  both  to  provide  forcing  capacity  and  to  re- 
duce labor  cost,  the  present  saving  in  labor  being 
estimated  at  about  $16  per  shift  of  twelve  hours. 
Barometric  jet  condensers  are  used,  the  condenser 
head  being  suspended  beneath  the  turbine.  A 
vacuum  of  26.5  to  27  in.  at  full  load  is  maintained 
in  warm  weather,  the  cost  of  the  condensing 
equipment  being  only  about  $2.50  per  kilowatt, 
including  pumps  and  piping.  The  turbines  are 
of  the  Parsons  type,  part  of  the  generators  being 
25  cycle  and  part  60  cycle,  for  the  railway  and 
lighting  load,  respectively.  The  exciters  are  di- 
rect connected  to  the  turbines,  and  while  adding 
2.6  per  cent  to  the  cost  of  the  main  generating 
unit,  represent  a  saving  of  20  per  cent,  as  com- 
pared to  the  cost  of  independent  exciting  units. 
The  operating  costs,  considered  strictly  alone,  are 
not  especially  low,  but  are  expected  to  reduce 
with  the  better  load  factor  which  will  be  the  re- 
sult of  contemplated  extensions  in  the  traction 
lines.  The  labor  cost  is  fairly  low,  being  0.12 
per  cent,  per  kw.-hour  at  present.  Taking  into 
consideration,  however,  interest,  taxes  and  de- 
preciation, the  total  power  cost,  including  these 
items,  is  quite  low,  being  0.79  per  cent,  per  kw.- 
hour  with  the  present  load  factor  of  24  per  cent. 
Curves  are  presented  showing  that  with  33  per 
cent,  load  factor  this  total  cost  will  be  reduced 
to  0.57  per  cent.,  and  with  a  possible  load  factor 
of  50  per  cent,  to  0.41  per  cent,  per  kw.-hour. 
This  low  total  cost  of  course  is  possibly  due  to 
the  very  low  cost  of  the  completed  power  station, 
which  is  shown  to  be  but  $66.23  per  kilowatt, 
exclusive  of  land.  Interest  and  taxes  are  taken 
as  7  per  cent.,  while  a  sinking  fund  of  4.2  per 
cent.,  equivalent  to  6.43  per  cent,  depreciation,  is 
allowed  in  figuring  total  cost  of  power. 
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HEAVY  FOUNDATIONS  FOR  THE   NEW  STEEL  WORKS  AT 

GARY,  IND. 


The  soil  conditions  at  the  site  of  the  immense 
new  steel  works  of  the  United  States  Steel  Cor- 
poration at  Gar}%  Ind.,  are  such  that  compara- 
tively little  difficulty  is  experienced  in  securing 
perfecly  stable  foundations  for  the  heavy  struc- 
tures and  machines  which  are  included  in  those 
works.  The  blast  furnaces,  the  machinery  and 
equipment  and  the  ore-handling  docks  and  stor- 
age piles  for  the  works  are  being  built,  how- 
ever, on  a  scale  that  has  never  been  undertaken 
heretofore,  with  the  result  that  foundations  and 
footings  of  unusual  magnitude  are  required.  The 
site  of  the  works  is  along  the  shore  of  the  ex 
treme  southern  end  of  Lake  Michigan,  where  a 
stratum  of  fine,  clean  lake  sand,  from  ^  to  60 
ft  in  depth,  covers  the  surface.  The  original 
ground  level  was  a  succession  of  alternate  sand 
dunes  and  hollows,  parallel  to  the  shore  line  of  the 
lake,  with  an  average  height  of  about  20  ft  above 
the  water  level  in  the  latter.  Under  this  sand,  at 
a  depth  of  30  ft.  below  the  lake  level  is  a  stratum 
of  good  clay  which  increases  in  hardnesss  with  the 


used  in  constructing  the  harbor  was  published 
in  The  Engineering  Record  of  Aug.  17,  1907.  Be- 
tween the  harbor  and  the  row  of  furnaces  are 
large  traveling  bridges  for  unloading  ore  from 
the  vessels,  rehandling  bridges,  ore  storage  piles, 
and  pits  for  the  charging  skips  of  the  furnaces. 
On  the  other  side  of  the  furnaces  are  the  various 
buildings  of  the  works,  chief  among  which,  from 
the  standpoint  of  heavy  foundations,  are  a  blow- 
ing-engine house,  a  building  for  electrical  genera- 
tors and  five  large  buildings  for  open-hearth 
furnaces.  Tlie  foundations  for  most  of  these 
structures  are  massive  concreae  built  directly  on 
the  sand.  This  concrete  is  all  made  in  the 
proportions  of  i  part  cement,  3  parts  limestone 
screenings  and  6  parts  crushed  limestone.  Uni- 
versal and  Newago  Portland  cement  are  used; 
the  screenings  vary  from  fine  dust  to  pieces  %  'u- 
in  extreme  dimensions  and  the  crushed  stone  will 
ill  pass  a  screen  with  2-in.  meshes  but  be  retained 
on  one  with  I -in.  meshes. 
The   construction   of   the    greater   part   of    the 
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tered  to  suit  conditions,  but  in  all  cases  mechanical 
equipment  has  been  used  to  eliminate  manual 
labor  as  far  as  possible,  and  this  equipment  has 
been  adopted  in  such  form  that  it  will  handle 
the  materials  and  concrete  rapidly  and  in  the  most 
effective  manner. 

The  foundations  and  footings  for  the  blowing- 
engine  house  and  the  electrical  generating  station 
are  among  the  most  massive  in  the  whole  steel 
works,  and  the  mixing  plants  that  have  been 
used  during  their  construction  are  good  examples 
of  the  general  type.  The  blowing-engine  house  is 
approximately  135x600  ft.  in  plan,  and  will  con- 
tain ten  large  blowing  engines,  operating  on  gases 
from  the  blast  furnaces.  The  electrical  generating 
station,  of  about  the  same  size  in  plan,  will  con- 
tain fifteen  gas-engine-generator  units,  each  rated 
at  2,000  kw.  These  two  buildings  are  adjacent, 
their  longitudinal  center  lines  being  parallel. 

The  substructure  of  each  building  has  as  a  base 
a  monolithic  concrete  slab,  about  135x600  ft  in 
plan  and  5  ft.  thick,  or  containing  in  round  num- 
bers, 15,000  cu.  yd.  of  concrete.  On  this  slab 
are  built  the  foundations  for  the  large  blowing 
engine  and  generator  units.  These  units  are  to  be 
placed  closely  together  in  both  buildings,  so  that 
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depth.  The  ground-water  level  rises  on  a  slope 
of  about  2  in.  to  100  ft  going  inland  from  the 
lake.  •  The  foundations  and  footings  in  many  in- 
stances extend  below  the  water  level,  but  the 
heavy  continuous  bed  of  fine  sand  precludes  any 
necessity  of  deep  foundations,  or  of  special  pro- 
visions to  carry  the  heavy  loads  imposed  by  many 
of  the  various  structures. 

The  principal  work  required  to  prepare  the  sit* 
for  the  construction  of  the  steel  works  was  to 
level  the  sand  dunes  and  the  hollows  to  a  uni- 
form height  of  about  20  ft  above  the  lake  level, 
although  considerable  areas  are  also  being  re- 
claimed from  the  lake,  which  is  shallow  along  the 
site.  While  the  leveling  work  was  largely  all 
done  in  advance  of  the  construction,  the  sites  of 
several  large  buildings  and  other  structures  were 
either  excavated  at  the  time,  or  were  left  until 
such  time  as  they  were  to  be  utilized.  The 
preparation  of  the  site  of  the  works,  which  is 
nearly  a  mile  square,  in  this  manner  required 
great  quantities  of  materials  to  be  moved,  but  the 
excellent  foundations  afforded  render  this  grading 
work  an  undertaking  entirely  of  magnitude,  rather 
than  of  difficulty. 

The  new  works  are  to  include  sixteen  blast 
furnaces,  which  are  to  be  in  a  row  parallel  to  a 
harbor  about  6,000  ft.  long  and  250  ft  wide; 
These  furnaces  are  being  built  partly  on  re- 
claimed land  and  partly  on  existing  ground.  A 
complete  description  of  the   plant   and   methods 


foundations  that  have  been  put  under  way  is 
being  carried  on  by  Messrs.  Lanquist  &  Illsley, 
general  contractors,  of  Chicago.  The  plant  and 
methods  used  in  handling  and  mixing  the  great 
volumes  of  concrete  in  these  foundations  and  foot- 
ings have  been  specially  developed  to  conform  with 
the  conditions  presented.  Railroad  switching 
connections  are  in  all  cases  extended  directly  to 
the  work  under  way  in  order  that  plant  and  ma- 
terials may  be  delivered  expeditiously.  In  most 
cases  the  opportunity  has  also  been  afforded  to 
handle  the  work  in  a  logical  manner.  These 
conditions,  and  the  great  quantities  of  concrete 
to  be  placed  in  comparatively  small  areas  render 
central  mixing  plants,  with  a  large  amount  of 
equipment  for  handling  the  materials  to,  and 
the  concrete  away  from  these  plants,  the  most 
productive  and  economical  arrangement  that 
could  be  made. 

One  general  type  of  mixing  plant  has  been 
adopted,  and  six  of  these  plants  have  been  erected 
adjacent  to  the  heaviest  work.  Briefly,  each  of 
these  plants  embraces  a  belt  conveyor,  which  de- 
livers the  concrete  material  from  cars  on  a 
switch  track  to  a  mixer  in  an  elevated  tower;, the 
mixer  discharges  into  steel  dump  cars  on  portable 
narrow-gauge  tracks  extended  to  various  parts  of 
the  work,  or  into  bottom-dump  buckets  running 
on  cars  on  these  tracks  to  derricks  which  handle 
the  buckets  to  place  in  the  forms.  The  details 
and  arrangenfent  of  these  plants  have  been  al- 


but  little  space  is  available  between  the  foundations 
of  adjacent  units;  in  most  cases  also  the  founda- 
tions extend  from  one  side  of  the  substructure  to 
the  other,  a  narrow  space  being  left  along  on  each 
side  of  the  row  of  foundations,  between  the  latter 
and  the  concrete  walls,  which  are  carried  from 
the  heavy  base  slab  up  to  the  superstructure  walls. 
The  foundations  for  the  blowing  engines  are  par- 
ticularly heavy.  The  bottom  of  the  s-ft  base  slab 
on  which  these  foundations  are  built  is  at  Chicago 
city  datum,  or  about  1.5  ft.  below  the  mean  water 
level  in  the  lake  and  20  ft.  below  the  finished 
ground  surface.  The  foundations  rise  to  23  ft 
above  Chicago  datum,  or  18  ft  above  the  base, 
and  are  40x80  ft.  in  plan  in  extreme  dimensions. 
In  the  substructure  of  the  electrical  generating 
station  the  heavy  base  slab  is  at  the  same  depth 
below  the  surface  as  in  the  blowing-engine  house, 
and  the  foundations  for  the  units  in  the  station 
arc  about  as  heavy,  each  being,  in  general  dimen- 
sions, also  40x80  ft.  in  plan  and  18  ft  in  height 
above  the  base  slab. 

The  concrete  for  the  substructure  of  each  of 
these  buildings  was  practically  all  mixed  in  a 
separate  plant,  although  during  the  final  work  on 
the  station  substructure  concrete  for  that  work 
was  furnished  from  the  plant  at  the  blowing-en- 
gine house.  The  arrangements  and  methods  of 
operating  both  of  these  plants  are  so  similar  that 
a  description  of  the  plant  for  the  substructure  of 
the    blowing-engine   house   will    suffice    for   both. 


November  2,  1907. 

This  plant  was  erected  at  the  inland  end  of  the 
building,  where  two  switch  tracks  could  be  ex- 
tended up  to  one  corner  of  the  building  without 
interfering  with  operations  on  the  latter,  or  with 
any  of  the  other  large  construction  work  which 
is  under  way  on  all  sides.  A  heavy  timber  tower 
was  built  at  the  middle  of  the  end  of  the  building, 
in  the  edge  of  the  excavation  for  the  substructure, 
a  platform  for  the  mixer  being  placed  in  this 
tower  at  about  the  existing  ground  level.  A 
charging  hopper,  having  sufficient  capacity  for 
some  storage,  was  built  in  the  tower  over  the 
mixer.  The  hopper  was  divided  into  two  com- 
partments, one  for  crushed  stone  and  one  for 
screenings,  and  is  placed  so  its  top  is  20  ft.  above 
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stone  may  be  shoveled  on  the  latter  without  loss 
The  horizontal  conveyor  is  a  28-in.  belt  travel- 
ing at  a  speed  of  300  ft.  per  minute,  and  has  a 
rated  capacity  of  60  cu.  yd.  an  hour.  It  discharges 
the  materials  at  the  end  on  an  inclined  24-in.  belt 
conveyor,  extending  up  to  the  charging  hoppers, 
into  which  the  materials  are  delivered  by  it.  A 
swinging  baffle  board  is  arranged  over  the  hop- 
pers in  such  manner  that  when  screenings  or 
stone  are  being  handled  they  can  be  diverted  into 
their  respective  hoppers.  A  man  on  the  mixer 
signals  to  the  shovelers  in  the  cars  whethe- 
screenings  or  stone  are  wanted,  both  classes  of 
material,  of  course,  being  supplied  to  the  charging 
hoppers  separately.     The  cement  is  delivered  m 
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from  the  charging  hoppers  through  this  measuring 
device,  the  pockets  in  the  cylinder  of  the  latter 
being  proportioned  so  the  proper  quantities  of 
cement,  screenings  and  crushed  stone  are  supplied. 
The  mixer  and  the  measuring  device  are  driven 
by  the  same  engine,  so  the  ratio  between  the 
rate  of  supply  and  the  rate  of  mixing  are  con- 
stant, but  may  be  varied. 

The  mixer  is  driven  by  a  sprocket  chain  on  a 
40-h.-p.,  double-cylinder,  steam  engine.  The  con- 
veyors are  also  driven  by  this  engine,  power 
being  transmitted  to  them  by  a  wire-cable  rope 
drive.  The  engine  is  fitted  with  a  reversing- 
motion  link  so  the  mixer  and  belts  can  be  turned 
backward   in    case    of   an   emergency.     This    ar- 
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the  ground.  A  small  charging  hopper  for  the 
cement  was  also  placed  over  the  mixer,  at  a  lower 
level. 

The  cement,  screenings  and  crushed  stone  are 
delivered  from  cars  on  the  two  switch  tracks  to 
these  elevated  hoppers  by  belt  conveyors.  A  hori- 
zontal belt  conveyor  is  placed  in  a  frame  between 
the  two  tracks,  which  are  16  ft.  apart  on  centers. 
This  conveyor  is  low  enough  to  permit  materials 
to  be  discharged  on  it  from  Williamson  side-dump 
cars  on  both  tracks  with  a  minimum  amount  of 
shoveling.  The  horizontal  conveyor  is  300  ft.  in 
length  so  seven  cars  can  be  placed  along  it  in  a 
string  on  one  track,  one  car  for  cement,  two  for 
screenings  and  four  for  crushed  stone.  Portable 
platforms  are  extended  from  the  floor  of  the 
car  to  an  opening  in  the  top  of  the  frame  carry- 
ing the  conveyor  in  order  that  the  screenings  and 


sacks  which  are  handled  from  the  car  to  the  con- 
veyor at  any  time  whether  stone  or  screenings 
are  being  haindled.  A  man  stationed  near  ths 
top  of  the  conveyor  picks  the  sacks  from  the  lat- 
ter and  places  them  on  a  short  chute  leading  to  a 
platform  around  the  cement  hopper.  After  the 
sacks  are  opened  on  this  platform,  the  cement 
is  poured  into  the  charging  hopper  by  hand. 

The  concrete  mixer  installed  in  this  plant  and 
also  in  the  other  plants  on  the  work  was  de- 
signed specially  for  this  work  by  the  contractor. 
Essentially,  it  is  of  the  continuous-mix  pug-mill 
type,  with  an  automatic  feeding  and  measuring 
device.  The  latter  has  a  short,  solid  cast-iroii 
cylinder,  with  a  scries  of  four  rows  of  pockets  in 
its  outer  face;  this  cylinder  is  placed  to  a  fairly 
close  fit  in  a  drum  over  one  end  of  the  drum  of 
the  mixer.    The  materials  are  fed  into  the  mixer 


rangement  has  been  found  particularly  satisfac- 
tory since  it  permits  large  stones,  bolts  and  the 
like  that  occasionally  become  lodged  in  the 
mixer  or  belts  to  be  removed  without  difficulty. 
Steam  is  supplied  to  the  engine  by  a  6o-h.-p., 
locomotive-type,  boiler  set  up  at  the  side  of  the 
plant  the  idea  being  in  the  choice  of  both  engine 
and  boiler  to  have  ample  power  for  all  demands. 
The  arrangement  of  tracks  for  handling  con- 
crete in  the  dump  cars  and  buckets  from  the 
mixer  to  place  was  altered  from  time  to  time  to 
suit  conditions  as  the  work  progressed.  The 
S-ft.  base  slab  under  the  substructure  was  nearly 
all  finished  before  w'ork  was  started  on  the 
engine  foundations.  In  order,  however,  to 
hasten  the  beginning  of  work  on.  the  latter,  a 
section  of  the  slab  20  ft.  in  width  was  carried 
forward  on  each  side,  from  the  mixing  plant  to 
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the  opposite  end  of  the  substructure,  after  which 
the  closing  section  at  the  middle  was  finished 
back  toward  the  plant.  This  arrangement  per- 
mitted an  earlier  installation,  at  the  end  farthest 
from  the  mixing  plant,  of  a  large  derrick  for 
handling  the  bottom-dump  buckets  used  in 
placing  the  concrete  in  the  upper  part  of  the 
foundations. 

The  concrete  in  the  base  slab  and  in  the  en- 
gine foundations  up  to  a  height  of  5  ft.  about 
the  slab  was  all  delivered  in  the  side-dump  cars 
running  on  portable  track,  which  extended 
from  the  mixing  plant  to  the  point  where  work 
was  in  progress.  Above  that  height  the  con- 
crete was  placed  from  the  bottom-dump  buckets 
by  the  derrick.  The  portable  track,  of  which 
the  contractors  have  in  the  neighborhood  ot 
10,000  linear  feet  on  the  whole  work,  was  built 
in  15  ft.  lengths  by  the  Arthur  Koppel  Co.  The 
cars  are  of  the  standard  i-yd.  Koppel  side-dump 
design  having  steel  bodies,  steel  frames  and  ball- 
bearing wheels.  Concrete  is  also  dumped  from 
these  cars  into  the  forms  for  the  side  walls  of 
the  substructure  by  placing  an  inclined  deflector 
at  the  top  of  the  form. 

The  bottom-dump  buckets  were  designed  by 
the  contractors  and  have  a  capacity  of  1^  cu.  yd. 


conveyors  leading  to  the  charging  hopper.  The 
chute  into  which  the  bucket  elevator  discharged 
was  arranged  with  hinged  deflectors  so  the  con- 
crete could  be  diverted  into  secondary  chutes 
leading  to  the  different  levels. 

When  the  mixing  plant  for  the  substructure 
of  the  electrical  station  was  discontinued  an  in- 
cline was  built  from  the  second  level  of  tracks 
at  the  mixer  for  the  substructure  of  the  blow- 
ing-engine house,  up  over  the  forms  for  the 
side  walls  of  this  substructure  to  a  connection 
with  the  highest  level  tracks  for  the  other  sub- 
structure. The  cars  were  drawn  up  this  incline 
by  a  hoisting  engine,  and  were  fitted  with  a 
simple  brake  so  two  men  could  ride  them  down 
the    incline    with    safety. 

Except  in  the  vicinity  of  the  mixers  the  port- 
able tracks  at  all  three  levels  in  both  these 
substructures  were  laid  singly,  but  were  ar- 
ranged with  passing  tracks  which  enabled  sev- 
eral cars  going  in  both  directions  to  be  in  ser- 
vice on  the  single  track.  The  arrangement  of 
the  tracks  at  the  mixer  permitted  four  cars  to 
be  set  in  position  to  receive  concrete,  thus  avoid- 
ing any  delay  by  waiting  for  cars.  The  latter 
could  also  be  brought  to  and  taken  away  from 
the   mixer  without   interfering   with   the   cars  in 


Meanwhile,  the  lower  part  of  the  foundations 
in  the  rear  of  the  derrick  had  been  built  nearly 
to  mixer  plant ;  the  derrick  is  to  be  turned 
around  so  it  can  be  used  to  finish  this  section 
of  the  foundations,  after  which  it  will  be  dis- 
mantled and  the  foundations  in  the  closing  sec- 
tion built  from  tracks  by  dumping  from  the 
cars. 

The  equipment,  arrangement  and  operation  of 
the  other  five  mixing  plants  which  have  been 
built,  and  particularly  of  the  plant  for  the  sub- 
structure of  the  electrical  station,  are  very 
similar  to  those  of  the  plant  that  has  been  de- 
scribed. The  equipment  for  all  of  them  is  prac- 
tically the  same,  while  the  arrangement  has 
been  varied  in  details  to  suit  the  locality.  The 
horizontal  run  of  the  belt  conveyors  is  placed 
in  the  same  manner  as  in  the  case  of  the  one 
described,  although  in  some  of  the  plants  only 
a  single  switch  track  is  available.  The  position 
of  the  inclined  run  of  the  conveyors  is  governed 
by  the  proximity  of  the  switch  tracks  to  the 
mixing  plant,  as  it  has  been  found  that  a  grade 
of  4  in.  to  the  foot  is  the  steepest  at  which 
crushed  stone  can  be  handled  on  the  belt.  The 
construction  and  arrangement  of  the  mixer 
tower,   however,   is   the   same   in  all   the  plants; 
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each.  Their  bottoms  are  made  in  one  piece 
which  is  hinged  at  one  side  and  is  locked  in 
place  at  the  other  side  by  a  hook  clamp  that 
is  easily  loosened  when  the  contents  are  to  be 
dumped.  The  sides  of  the  bucket  all  converged 
toward  the  bottom  in  order  to  facilitate  the 
removal  of  the  concrete. 

While  concrete  was  being  placed  in  the  base 
slab  the  portable  tracks  were  blocked  up  on  the 
finished  work,  the  cars  being  dumped  on  one 
side  of  the  track,  which  was  shifted  as  the  work 
progressed.  Within  150  to  200  ft.  of  the  mix- 
ing plant  the  cars  were  pushed  from  the  latter 
to  place  by  hand.  At  a  distance  in  excess  of 
that  the  cars  were  drawn  in  pairs  by  a  horse  to 
the  point  where  concrete  was  being  laid.  After 
work  had  been  started  on  the  engine  founda- 
tions tracks  were  laid  on  temporary  trestles 
extending  over  the  forms  for  the  foundations  at 
a  height  of  12  ft.  above  the  top  of  the  slab. 
Later,  as  the  walls  around  the  substructure  were 
being  built  tracks  were  laid  from  the  mixer  at  a 
third  level,  18  ft.  above  the  slab  and  were  con- 
tinued along  the  tops  of  the  forms  of  the  walls. 
Finally,  the  lowest  level  of  track  was  also 
utilized  to  deliver  concrete  to  the  derrick  in  the 
bottom-dumping  buckets.  The  work  was  prose- 
cuted in  such  sequence,  however,  that  the  con- 
crete was  being  handled  in  all  four  ways 
simultaneously.  The  mixer  discharged  directly 
into  the  cars  at  the  lowest  level  at  first;  then 
as  the  work  at  the  higher  levels  was  started  a 
short  bucket  elevator,  driven  by  the  mixer 
engine,  was  installed  in  the  discharge  chute  lead- 
ing from  the  mixer,  in  order  to  deliver  the  con- 
crete to  those  levels  without  requiring  the  mixer 
to  be  placed  on  a  high  expensive  tower,  which 
would    also    have    necessitated    longer    inclined 


position  at  the  mixer.  This  method  of  arrang- 
ing tracks  to  facilitate  the  delivery  of  cars  to 
and  from  the  mixer  and  to  permit  the  opera- 
tion of  the  largest  economical  number  of  cars 
on  the  running  tracks,  has  been  carefully  and 
fully  developed  in  a  similar  manner  in  connec- 
tion with  all  of  the  mixing  plants  that  have  been 
built.  At  the  same  time,  even  with  this  com- 
plete system  the  output  of  the  mixing  plants  is 
limited  chiefly  by  a  lack  of  ability  to  remove  the 
concrete  as   fast  as  it  can  be  produced. 

The  derrick  used  in  handling  the  bottom- 
dump  buckets  in  which  the  concrete  is  delivered 
to  it  for  the  upper  parts  of  the  engine  founda- 
tions was  also  designed  for  this  particular  work 
by  the  contractors.  It  has  a  40-ft.  latticed  steel 
mast  with  four  wooden  stiff  legs  and  a  bull- 
wheel.  The  boom  is  115  ft.  in  length,  which 
is  believed  to  be  one  of  the  longest,  if  not  the 
longest  boom  of  this  type  that  has  been  built. 
It  is  made  up  of  four  6-in.  steel  angles,  placed 
at  the  comers  of  a  24-in.  square  and  latticed 
together.  A  platform  on  heavy  timber  sills  car- 
ries the  derrick  and  the  double-drum  50-h.p. 
Monaghan  hoisting  engine  used  to  operate  it. 
The  platform  sills  are  on  rollers  running  on  the 
portion  of  the  base  slab  of  the  substructure 
which  has  been  finished,  so  the  derrick  can 
readily  be  moved. 

The  completion  of  the  upper  part  of  the  engine 
foundations,  for  which  the  derrick  delivers  the 
concrete,  was  started  at  the  end  of  the  sub- 
structure farthest  from  the  mixing  plarrt,  the 
derrick  being  placed  far  enough  from  that  end 
so  it  could  just  reach  the  work  in  the  latter. 
As  the  foundations  were  finished  up  to  the  der- 
rick the  latter  was  moved  back  until  the  work 
was  completed   about  50  ft.  from  the  one  end. 


the  general  conditions  governing  the  arrange- 
ment of  the  tracks  on  which  the  concrete  is 
delivered  from  the  mixer  have  been  explained. 

The  method  of  handling  the  work  on  the  dif- 
ferent heavy  foundations  is  varied  from  the  pro- 
gram followed  in  connection  with  the  sub- 
structure of  the  blowing-engine  house  in  order 
to  suit  local  conditions.  The  work  on  the 
foundations  for  the  substructure  of  one  of  the 
open-hearth  furnace  buildings  will  illustrate 
some  of  the  changes  that  have  to  be  made. 
These  buildings  are  each  165x1,200  ft.  in  plan, 
their  substructures  having  as  a  base  a  solid 
slab  of  concrete  2^  to  3V2  ft.  thick  and  165x1,400 
ft.  in  plan,  the  base  being  extended  beyond  both 
ends  of  the  building.  On  this  base  are  erected 
the  massive  concrete  foundations  for  the  open- 
hearth  furnaces,  for  the  columns  of  the  build- 
ing and  for  the  heavy  equipment  in  the  latter. 
In  executing  this  work  a  mixing  plant  was  first 
set  up  at  one  end  of  the  building  and  delivered 
concrete  for  most  of  the  building  subsructure 
for  a  distance  of  1,000  ft.  from  it.  Then,  in 
order  to  permit  the  erection  of  the  superstruc- 
ture to  be  started,  the  mixing  plant  was  moved 
to  the  opposite  end  of  the  building,  where  it 
remained  until  the  work  was  finished. 

The  sequence  of  operations  on  this  building 
were  much  the  same  as  on  the  one  already 
described.  Two  traveling  stiff-leg  derricks  with 
35-ft.  steels  masts  and  loo-ft.  steel  booms  were 
installed  to  handle  the  bottom-dump  buckets 
used  in  placing  the  concrete  in  the  upper  part 
of  the  foundations,  after  the  base  slab  and  the 
lower  part  of  the  foundations  had  been  placed 
from  cars.  These  derricks  were  built  prior  to 
the  construction  of  the  one  with  the  115-ft. 
boom,   the   satisfactory   results    secured   in    their 
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operation  having  much  to  do  with  the  installa- 
tion of  the  one  with  the  longer  boom.  At  the 
same  time  it  should  be  noted  in  this  connection 
that  these  derricks  handle  about  2}/^  tons  as 
maximum  loads,  their  great  advantage  being  in 
their  long  range  at  comparatively  low  heights. 

The  walls  which  carry  the  traveling  ore  un- 
loaders  and  the  rchandling  bridges,  and  those 
along  the  ore  storage  bins  parallel  with  the  row 
of  furnaces,  all  of  which  walls  are  parallel  and 
close  together,  contain  large  quantities  of  con- 
crete. The  walls  for  the  ore  unloaders  are  17  ft. 
wide  at  the  base,  18  ft.  high  and  8  ft.  wide  on 
top;  one  leg  of  the  rehandling  bridges  is  car- 
ried by  one  of  the  walls  for  the  unloaders,  while 
the  other  leg  is  carried  by  a  wall  17  ft.  wide  at 
the  base,  10  ft.  high  and  8  ft.  wide  on  top.  The 
walls  for  the  ore  bins  are  not  so  high,  but  are 
more  massive.  A  section  of  all  these  walls,  2,400 
ft.  in  length,  is  being  built  by  Messrs.  Landquist  & 
Illsley,  who  have  erected  two  mixer  plants  for 
this  work.  In  building  the  wide  sections  of  the 
walls  two  parallel  portable  tracks  are  provided 
for  the  operation  of  the  dump  cars  to  and  from 
the  mixer  plants.  On  the  narrow  sections  of 
the  walls  single  tracks  with  turnouts  at  frequent 
intervals   are   employed. 

The  quantities  of  concrete  that  are  required  to 
provide  foundations  for  the  principal  structures 
of  the  new  steel  plant  that  are  under  construc- 
tion are  enormous.  The  contractors  whose  plant 
and  methods  have  been  considered  herewith 
have  already  placed  over  200,000  cu.  yd.  of  con- 
crete since  they  commenced  operations  in  July, 
1906,  and  their  work  will  involve  approximately 
350,000  cu.  yd.  in  the  aggregate,  besides  requir- 
ing the  handling  of  over  500,000  cu.  yd.  of 
sand.  There  is,  furthermore,  a  large  amount  of 
concrete  required  in  the  other  structures,  build- 
ings, dock  walls  and  so  forth  in  the  steel  works, 
not  covered  by  their  contract  in  addition  to 
which  may  be  included  the  concrete  used  for 
the  municipal  works  of  the  town  of  Gary.  These 
works  were  fully  described  in  The  Engineerin;; 
Record   of  July  20,    1907. 

Practically  since  the  inception  of  operations 
the  contractors  have  had  in  operation  three  to 
four  mixing  plants.  The  actual  normal  output 
of  each  of  these  plants  is  in  the  neighborhood 
of  350  cu.  yd.  per  lo-hr.  day,  although  occasion- 
ally a  plant  will  deliver  450  cu.  yd.  in  that  time. 
In  order  to  keep  the  plants  in  operation  30  to  50 
cars  of  cement,  screenings  and  stone  have  to  be 
delivered  each  day.  The  materials  are  all 
furnished  by  the  management  of  the  steel  plant, 
and  due  to  an  excellent  system  of  switching 
which  is  followed,  very  little  delay  is  ex- 
perienced in  delivering  them.  The  stone  and 
screenings  are  brought  to  the  works  in  special 
trains  directly  from  the  extensive  quarries  of  the 
Dolese  &  Shepard  Co. 

The  design  and  construction  of  the  new  steel 
plant  are  under  the  direction  of  Mr.  G.  G. 
Thorp,  vice-president  of  the  Indiana  Steel  Co. ; 
Mr.  A.  B.  Neumann  is  chief  engineer,  and  Mr. 
W.  P.  Gleason  is  superintendent  of  that  com- 
pany. 
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New   Reinforced  Concrete  Regulations  in 
Philadelphia. 


Fuel  Requirements  in  the  vicinity  of  Boston 
are  responsible  for  a  decided  novelty  in  the  At- 
lantic coast-wise  coal  trade.  The  New  England 
Coal  &  Coke  Co.  has  under  contract  three  ii-knot 
steam  colliers  which  will  replace  sailing  vessels 
in  the  coal  trade  from  Virginia.  The  sailing  col- 
liers are  often  delayed  for  many  days  at  a  time 
in  rounding  Cape  Cod,  and  as  a  result  there  are 
threatened  shortages  in  fuel  supplies  and  conges- 
tion at  the  unloading  points  when  heavy  weather 
continues  for  some  time.  The  new  steam  col- 
liers are  designed  to  carry  7,200  tons  each,  and 
are  to  be  fitted  with  appliances  permitting  them 
to  be  loaded  and  unloaded  in  6  and  10  hr.  re- 
spectively. 


The  following  regulations  of  the  Bureau  of 
Building  Inspection  of  Philadelphia  in  regard  to 
the  use  of  reinforced  concrete  were  approved  by 
Director  Henry  Clay,  of  the  Department  of  Pub- 
lic Safety,  on  October  8. 

The  term  "reinforced  concrete"  shall  be  under- 
stood to  mean  an  approved  concrete  mixture  re- 
inforced by  steel  or  iron  of  any  shape,  so  that 
the  steel  or  iron  will  take  up  all  the  tens'onal 
stresses  and  assist  in  the  resistance  to  com- 
pression and  shear. 

Before  a  permit  to  erect  any  reinforced  con- 
crete structure  is  issued,  complete  specifications 
and  drawings  shall  be  filed  with  the  Bureau  of 
Building  Inspection,  showing  all  details  of  the 
construction,  size  and  position  of  all  reinforcing 
rods,  stirrups,  etc.,  and  giving  the  composition 
and  proportions  of  the  concrete. 

The  execution  of  the  work  shall  be  performed 
by  workmen  under  the  direct  supervision  of  a 
competent  foreman  or  superintendent. 

Reinforced  concrete  construction  will  be  ac- 
cepted for  fireproof  buildings  of  the  first  class,  if 
designed  as  hereinafter  prescribed;  provided,  that 
the  aggregate  for  such  concrete  shall  be  clean, 
broken,  hard  stone,  or  clean  graded  gravel,  to- 
gether with  clean  siliceous  sand  or  fine  grained 
gravel ;  should  the  concrete  be  used  for  flooring 
between  rolled  steel  beams,  clean  furnace  clinkers 
entirely  free  of  combustible  matter,  or  suitable 
seasoned  furnace  sl.ifj  in.iy  be  used;  when  stone 
is  used  with  sand  gravel  it  must  be  of  a  size  to 
pass  through  a  i-in.  ring,  and  25  per  cent,  of 
the  whole  must  not  be  more  than  one-half  the 
maximum  size ;  and  provided  further,  that  the 
minimum  thickness  of  concrete  surrounding  the 
reinforcing  members  of  reinforced  concrete  beams 
and  girders  shall  be  2  in.  on  the  bottom  and  iH 
in.  on  the  sides  of  the  said  beams  and  girders. 
The  minimum  thickness  of  concrete  under  slab 
rods  shall  be  I  in.  All  reinforcement  in  columns 
to  have  a  minimum  protection  of  2  in.  of  con- 
crete. 

All  the  requirements  herein  specified  for  the 
protection  of  steel  and  for  fire-resisting  purposes 
shall  apply  to  reinforced  concrete  flooring  be- 
tweeen  rolled-steel  beams  as  well  as  to  rein- 
forced concrete  beams  and  to  entire  structures 
in  reinforced  concrete.  Any  concrete  structure  or 
the  floor  filling  in  same,  reinforced  or  otherwise, 
which  may  be  erected  on  a  permanent  centering 
of  sheet  metal,  of  metal  lathing  and  curved  bars 
or  a  metal  centering  of  any  other  form,  must  be 
strong  enough  to  carry  its  load  without  assistance 
from  the  centering,  unless  the  concrete  is  so  ap- 
plied as  to  protect  the  centering  as  herein  speci- 
fied for  metal  reinforcement. 

Exposed  metal  centering  or  exposed  metal  of 
any  kind  will  not  be  considered  a  factor  in  the 
strength  of  any  part  of  any  concrete  structure, 
and  a  plaster  finish  applied  over  the  metal  shall 
not  be  deemed  sufficient  protection  unless  applied 
of  sufficient  thickness  and  properly  secured,  as 
approved  by  the  Chief  of  the  Bureau  of  Building 
Inspection. 

All  concrete  shall  be  mixed  in  a  mechanical 
batch  mixer  to  be  approved  by  the  Bureau  of 
Building  Inspection,  except  when  limited  quan- 
tities are  required  or  when  the  condition  of  the 
work  makes  hand  mixing  preferable;  hand  mix- 
ing to  be  done  only  when  approved  by  the  Bureau 
of  Building  Inspection.  In  all  mixing  the  ma- 
terial shall  be  measured  for  each  batch. 

When  hand  mixing  is  done  under  the  afore- 
said limitations,  the  cement  and  fine  gravel  or 
coarse  sand  shall  be  first  thoroughly  mixed  dry 
and  then  made  into  a  mortar  by  gradually  add- 
ing the  proper  amount  of  water.  The  crushed 
stone  or  gravel  shall  be  spread  out   to   a  depth 
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not  to  exceed  6  in,,  in  a  tight  box  or  upon  a 
proper  floor,  and  be  sprinkled  with  water  as 
directed;  the  mortar  is  then  to  be  evenly  spread 
over  the  crushed  stone,  and  the  whole  mass 
turned  over  a  sufficient  number  of  times,  to  eflfect 
the  thorough  mixing  of  the  ingredients. 

All  forms  and  centering  for  concrete  shall  be 
built  plumb  and  in  a  substantial  manner,  made 
tight  so  that  no  part  of  the  concrete  mixture 
will  leak  out  through  cracks  or  holes,  or  joints, 
and  after  completion  shall  be  thoroughly  cleaned, 
removing  shavings,  chips,  pieces  of  wood  and 
other  material,  and  no  debris  of  any  kind  shall 
be  permitted  to  remain  in  the  forms.  All  forms 
to  be  properly  supported  and  braced  in  a  manner 
to  safely  sustain  the  dead  load  and  the  load  that 
may  be  imposed  upon  them  during  construction 

The  reinforcing  steel  shall  be  accurately  lo- 
cated in  the  forms  and  secured  against  dis- 
placement. 

Concrete  shall  be  placed  immediately  after  mix- 
ing. 

Whenever  fresh  concrete  joins  concrete  that  is 
set,  or  partially  set,  the  surface  of  the  old  con- 
crete shall  be  roughened,  cleaned  and  spread 
with  cement  mortar,  which  mortar  shall  be 
mixed  in  proportions  of  one  of  cement  to  two  of 
sand. 

Concrete  shall  not  be  mixed  or  deposited  in 
freezing  weather,  unless  precautions  are  taken  to 
avoid  the  use  of  material  covered  with  ice  or 
snow  or  that  are  in  any  other  way  unfit  for 
use,  and  that  further  precautions  are  taken  to 
prevent  the  concrete  from  freezing  after  being 
put  in  place.  All  forms  under  concrete  so  placed 
to  remain  until  all  evidences  of  frost  are  absent 
from  the  concrete  and  the  natural  hardening  of 
the  concrete  has  proceeded  to  the  point  of  safety. 

Concrete  laid  during  hot  weather  shall  be 
drenched  with  water  twice  daily,  Sunday  in- 
cluded, during  the  first  week.  The  broken  stone, 
if  hot  and  dry,  must  be  wet  before  going  to  the 
mixer. 

The  time  at  which  props  or  shores  may  safely 
be  removed  from  under  floors  and  roofs  will 
vary  with  the  condition  of  the  weather,  but  in 
no  case  should  they  be  removed  in  less  than  two 
weeks;  provided,  that  column  forms  shall  not  be 
removed  in  less  than  four  days ;  provided  further, 
that  the  centering  from  the  bottom  of  slabs  and 
sides  of  beams  and  girders  may  be  removed  after 
the  concrete  has  set  one  week,  provided,  that  the 
floor  has  obtained  sufficient  hardness  to  sustain 
the  dead  weight  of  the  said  floor  and  that  no  load 
or  weight  shall  be  placed  on  any  portion  of  the 
construction  where  the  said  centers  have  been 
removed. 

The  concrete  for  all  girders,  beams,  slabs  and 
columns,  shall  be  mixed  in  the  proportions  of 
one  of  cement,  two  of  sand  or  fine  gravel,  and 
four  of  other  aggregates  as  before  provided.  The 
concrete  used  in  reinforced  concrete-steel  con- 
struction must  be  what  is  usually  known  as  a 
"wet"  mixture.  When  the  concrete  is  placed  in 
water  it  must  be  placed  in  a  semi-dry  state. 

Only  Portland  cement  shall  be  permitted  in 
reinforced  concrete  constructed  buildings.  All 
cement  shall  be  tested,  in  carload  lots  when  so 
delivered  or  in  quantities  equal  to  same,  and 
report  filed  with  the  Bureau  of  Building  Inspec- 
tion before  using  it  in  the  work.  Cement  failing 
to  meet  the  requirements  of  the  accelerated  test 
will  be  rejected. 

Soundness,  Accelerated  Test. — Pats  of  neat 
cement  will  be  allowed  to  harden  24  hours  in 
moist  air,  and  then  be  submitted  to  the  accelerated 
test  as  follows :  A  pat  is  exposed  in  any  con- 
venient way  in  an  atmosphere  of  steam,  above 
boiling  water,  in  a  loosely-closed  vessel,  for  3 
hours,  after  which,  before  the  pat  cools,  it  is 
placed  in  the  boiling  water  for  5  additional 
hours. 

To  pass  the  accelerated  test  satisfactorily,  the 
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pats  shall  remain  firm  and  hard,  and  show  no 
signs  of  cracking,  distortion  or  disintegration. 

Such  cements,  when  tested  shall  have  a  mini- 
mum tensile  strengfth  as  follows:  Neat  cement 
shall,  after  one  day  in  moist  air,  develop  a  tensile 
strength  of  at  least  150  lb.  per  square  inch ;  and 
after  one  day  in  air  and  six  days  in  water  shall 
develop  a  tensile  strength  of  at  least  500  lb.  per 
square  inch ;  and  after  one  day  in  air  and  27  days 
in  water  shall  develop  a  tensile  strength  of  at 
least  600  lb.  per  square  inch.  Cement  and  sand 
tests  composed  of  one  part  of  cement  and  three 
parts  of  crushed  quartz  shall,  after  one  day  in 
air  and  six  days  in  water,  develop  a  tensile 
strength  of  at  least  175  lb.  per  square  inch,  and 
after  one  day  in  air  and  27  days  in  water  shall 
develop  a  tensile  strength  of  at  least  240  lb.  per 
squre  inch.  These  and  other  tests  as  to  fineness, 
set,  etc.,  made  in  accordance  with  the  standard 
method  prescribed  by  the  American  Society  of 
Gvil  Engineers,  may,  from  time  to  time,  be  re- 
quired by  the  Bureau  of  Building  Inspection. 

fValls. — Reinforced  concrete  may  be  used  in 
place  of  brick  and  stone  walls,  in  which  cases  the 
thickness  may  be  two-thirds  of  that  required  for 
brick  walls  as  shown  in  the  Schedule,  Section  18 
of  the  Act  of  Assembly  No.  123,  of  the  Common- 
wealth of  Pennsylvania,  approved  June  5,  1901, 
provided  the  unit  stresses  as  set  forth  in  these 
regulations  are  not  exceeded. 

Concrete  walls  in  such  cases  must  be  reinforced 
in  both  directions  in  a  manner  to  meet  the 
approval  of  the  Chief  of  the  Bureau  of  Building 
Inspection. 

Sleel. — All  reinforcements  used  in  reinforced 
concrete  shall  be  of  standard  grade  of  structural 
steel  or  iron  of  either  grade  to  meet  the  "Manu- 
facturers' Standard  Specifications,"  revised  Feb- 
ruary 3,  1903. 

Reinforced  concrete  slabs,  beams  and  girders 
shall  be  designed  in  accordance  with  the  follow- 
ing assumptions  and  requirements : 

(o)  The  common  theory  of  flexure  to  be  ap- 
plied to  all  beams  and  members  resisting  bending. 

(&)  The  adhesion  between  the  concrete  and 
the  steel  is  sufficient  to  make  the  two  materials 
act  together. 

(c)  The  design  shall  be  based  on  the  assump- 
tion of  a  load  four  times  as  great  as  the  total 
load  (ordinary  dead  load  plus  ordinary  live 
load). 

(d)  The  steel  to  take  all  the  tensile  stresses. 

(e)  The  stress-strain  curve  of  concrete  in  com- 
pression is  a  straight  line. 

(f)  The  ratio  of  the  moduli  of  elasticity  of 
concrete  to  steel: 

Stone  or  gravel  concrete i  to  12. 

Slag  concrete  i  to  15. 

Cinder  concrete  I  to  30. 

The  allowable  unit  transverse  stress  upon  con- 
crete in  compression : 

Stone  or  gravel  concrete 600  lb.  per  sq.  in. 

Slag  concrete   400"     "    "    " 

Cinder  concrete   250"    "    "    " 

The  allowable  unit  transverse  stress  in  tension : 

Iron    12,000  lb.  per  sq.  in. 

Steel    16,000"    "    "    " 

The  allowable  unit  shearing  strength  upon  con- 
crete: 

Stone  or  gravel  concrete 75  lb.  per  sq.  in. 

Slag  concrete    50"    "    "    " 

Cinder  concrete    25"    "    "    " 

The  allowable  unit  adhesive  strength  of  con- 
crete : 

Stone  or  gravel  concrete 50  lb.  per  sq.  in. 

Slag  concrete   40  "    "    "    " 

Cinder  concrete   .......15"    "    "    " 

The  allowable  unit  stresses  upon  concrete  in 
direct  compression  in  columns: 

Stone  or  gravel  concrete 500  lb.  per  sq.  in. 

Slag  concrete   300"     "    "    " 

Cinder  concrete    150"    "    "    " 

The  allowable  unit  stress  upon  hoop  columns 
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composed  of  stone  or  gravel  concrete  shall  not 
be  over  1,000  lb.  per  square  inch,  figuring  the  net 
area  of  the  circle  within  the  hooping.  The  per- 
centage of  longitudinal  rods  and  the  spacing  of 
the  hoops  to  be  such  as  to  permit  the  concrete 
to  safely  devolp  the  above  unit  stress  with  a 
factor  of  safety  of  four. 

When  steel  or  iron  is  in  the  compression  sides 
of  beams  the  proportion  6f  stress  taken  by.  the 
steel  or  iron  shall  be  in  the  ratio  of  the  modulus 
of  elasticity  of  the  steel  or  iron  to  the  modulus 
of  elasticity  of  the  concrete  provided  that  the 
rods  are  well  tied  with  stirrups  connecting  with 
the  lower  rods  of  the  beams ;  provided,  further, 
that  when  rods  are  used  in  compression,  the 
approval  of  the  Chief  of  the  Bureau  of  Building 
Inspection   must  be   obtained. 

In  the  design  of  structures  involving  reinforced 
concrete  beams  and  girders,  as  well  as  slabs,  the 
beams  and  girders  .shall  be  treated  as  T-beams, 
with  a  portion  of  the  slab  acting  as  flange  in 
each  case.  The  portion  of  the  slab  that  may  be 
used  to  take  compression  shall  be  dependent  upon 
the  horizontal  shearing  stress  that  may  exist  in 
the  beam,  and  in  no  case  shall  the  slab  portion 
exceed  twenty  times  the  thickness  of  the  slab. 

All   reinforced   concrete  T-beams  must  be   re- 
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slabs  in  juxtaposition  to  the  walls  of  the  building 
the  bending  moment  shall  be  considered  as  lVL/8, 
wlien  reinforced  in  one  direction,  and  if  the  floor 
slab  is  square  and  reinforced  in  both  directions, 
the  bending  moment  shall  be  taken  as  lVL/16. 

When  the  shearing  stresses  developed  in  any 
part  of  a  reinforced  concrete  building  exceed 
under  the  multiplied  loads  the  shearing  strength 
as  fi.xed  in  this  section,  a  sufficient  amount  of 
steel  shall  be  introduced  in  such  a  position  that 
the  deficiency  in  the  resistance  to  shear  is  over- 
come. 

When  the  safe  limit  of  adhesion  between  the 
concrete  and  steel  is  exceeded,  provision  must  be 
made  for  transmitting  the  strength  of  the  steel 
to  the  concrete. 

Reinforced  concrete  may  be  used  for  columns 
in  which  the  ratio  of  the  length  to  least  side  or 
diameter  does  not  exceed  15.  If  more  than  15 
diameters  the  allowable  stress  shall  be  decreased 
proportionally.  Reinforcing  rods  that  are  intro- 
duced for  lateral  stresses  must  be  tied  together 
at  intervals  of  not  more  than  the  least  side 
or  diameter  of  the  columns. 

Longitudinal  reinforcing  rods  will  not  be  con- 
sidered as  taking  any  direct  compression. 

The  contractor  must  be  prepared  to  make  load 
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inforced  against  the  shearing  stress  along  the 
plane  of  junction  of  the  rib  and  the  flange,  using 
stirups  throughout  the  length  of  the  beam.  Where 
reinforced  concrete  girders  carry  reinforced  con- 
crete beams,  the  portion  of  the  floor  slab  acting 
as  flange  to  the  girder  must  be  reinforced  with 
bars  near  the  top,  at  right  angles  to  the  girder, 
to  enable  it  to  transmit  local  loads  directly  to 
the  girder  and  not  through  the  beams,  thus  avoid- 
ing an  integration  of  compressive  stresses  due 
to  simultaneous  action  as  floor  slab  and  girder 
flange. 

In  the  execution  of  work  in  the  field,  work 
must  be  so  carried  on  that  the  ribs  of  all 
girders  and  beams  shall  be  monolithic  with  the 
floor  slabs. 

In  all  reinforced  concrete  structures  special  care 
must  be  taken  with  the  design  of  joints  to  pro- 
vide against  local  stresses  and  secondary  stresses 
due  to  the  continuity  of  the  structures. 

Shrinkage  and  thermal  stresses  shall  be  pro- 
vided for  by  the  introduction  of  steel. 

In  the  determination  of  bending  moments  due 
to  the  external  forces,  beams  and  girders  shall 
be  considered  as  simply  supported  at  the  ends, 
no  allowance  being  made  for  continuous  con- 
struction over  supports.  Floor  slabs,  when  con- 
structed continuously,  and  when  provided  with 
reinforcement  at  top  of  slab  over  the  supports, 
may  be  treated  as  continuous  beams,  the  bending 
moment  for  uniformly  distributed  loads  being 
taken  at  not  less  than  lVL/10  in  cases  of  square 
floor  slabs  which  are  reinforced  in  both  directions 
and  supported  on  all  sides,  the  bending  moment 
may  be  taken  at  lVL/20;  provided,  that  in  floor 


tests  in  any  portion  of  a  reinforced  concrete 
building  within  a  reasonable  time  after  erection, 
and  as  soon  as  may  be  required  by  the  Chief  of 
the  Bureau  of  Building  Inspection.  The  tests 
must  show  that  the  construction  will  sustain  a 
load  equal  to  twice  the  calculated  live  load  with- 
out signs  of  cracks. 

Systems  of  construction  differing  from  the 
standard  already  approved  and  tested,  may  be 
required  to  pass  a  load,  fire  and  water  test,  as 
present  in  Section  2  of  the  Act  of  Assembly,  No. 
236,  of  the  Commonwealth  of  Pennsylvania,  ap- 
proved April  25,  1903. 

The  Chief  of  the  Bureau  of  Building  Inspec- 
tion may,  from  time  to  time,  issue  such  modifica- 
tions to  these  regulations  as  may  be  found  neces- 
sary to  conform  to  modern  practice. 


Glass  Telegraph  Poles  are  to  be  manufac- 
tured in  a  factory  recently  built  at  Grossahme- 
rode,  Germany.  An  architect,  of  Cassel,  has  been 
granted  patents  in  Germany  and  other  European 
countries  and  in  the  United  States  for  a  machine 
to  be  used  in  their  manufacture,  according  to 
United  States  Consular  Agent  Gustav  C.  Kothe, 
of  Cassel.  The  glass  is  reinforced  by  wires  suit- 
ably disposed.  These  poles,  it  is  believed,  will  be 
particularly  adapted  for  use  in  countries  where 
wooden  poles  are  quickly  destroyed  by  insects  or 
climatic  conditions.  The  Imperial  Post  Depart- 
ment of  Germany  has  ordered  these  poles  for  use 
on  one  of  its  telephone  or  telegraph  lines.  A  pole 
23  ft.  long  costs  about  $6  now  but  the  regular 
selling  price  for  market  quotation  has  not  yet 
been   announced. 
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A  Modern  Retail  Coal  Pocket. 

By  Charles  J.  Steffens,  Manager  Guarantee  Construction 
Co.,  New  York. 


The  past  few  years  have  shown  a  marked  ad- 
vance in  many  branches  of  engineering,  but  none 
more  marked  than  in  that  of  the  mechanical 
handling  of  materials.  With  the  steadily  in- 
creasing cost  of  labor,  especially  in  the  larger 
cities,  it  is  becoming  more  essential  as  time  passes 
that  the  labor  cost  at  plants  of  every  description 
be  reduced  to  a  minimum,  and  this  requirement 
has  resulted  in  the  development  and  improvement 
of  labor-saving  appliances.  While  many  technical 
articles  have  recently  appeared  on  the  subject, 
especially  in  connection  with  the  handling  of 
coal  and  disposal  of  ashes  at  the  large  power 
stations  now  being  erected  or  recently  completed, 
little  has  been  written  of  the  mechanical  hand- 
ling of  coal  at  the  retail  yards.  When  one  con- 
siders the  enormous  tonnage  required  to  supply 
the  inhabitants  of  any  large  city,  the  importance 
of  this  problem  may  readily  be  appreciated. 

Simple  as  it  may  appear  to  design  a  plant  of 


this  character  will  cost  when  completed  approxi- 
mately $6.50  per  ton  of  storage.  This  would,  of 
course,  include  all  foundations  and  machinery. 

One  of  the  largest  retail  coal  firms  in  the  east 
is  the  Jagels,  Bellis  Co.,  of  Hoboken,  N.  J.,  who 
handle  about  250,000  to  300,000  tons  of  coal  per 
year  and  have  several  plants  located  in  Hobo- 
ken, Jersey  City  and  Wechawken.  One  of  these 
plants  is  at  15th  and  .Bloomfield  Streets,  Hobo- 
ken, N.  J.,  of  which  a  picture  is  given.  Coal 
may  be  received  by  either  rail  or  water,  and 
the  plant  being  within  three  blocks  of  the  ferry 
to  New  York,  the  location  leaves  little  to  be  de- 
sired. 

At  one  side  of  the  picture  may  be  seen  the 
hoisting  tower,  which  forms  the  northerly  end 
of  the  plant  and  is  connected  to  the  pocket  by 
a  timber  trestle.  At  the  south  end  of  the  pocket 
is  a  wooden  bridge,  spanning  the  street  and 
extending  to  the  elevator  towers,  where  coal  is 
taken  from  the  cars.  Beyond  the  elevator  is  a 
steel  bridge  over  the  tracks  of  the  Hoboken 
Shore  Road  and  connecting  with  the  power-house 
of   the    Public    Service    Corporation,    which    the 


ering  coal  cars,  and  at  this  siding  are  located  the 
elevator  towers  and  also  a  small  engine  and 
winch  used  for  moving  cars  along  the  tracks. 
The  illustration  shows  a  view  of  the  tower  and 
operation  of  the  elevator. 

The  elevator  is  arranged  to  take  coal  from  a 
steel  trough  under  the  track  hopper  and  carry 
it  horizontally  to  the  end  of  the  track  pit,  then 
vertically  to  a  level  with  the  top  of  the  bins, 
and  from  this  point  horizontally  over  the  street 
and  to  the  north  end  of  the  pocket,  with  provision 
for  discharging  into  any  of  the  various  bins  as 
it  passes  along.  Buckets  are  V-shaped,  24-in. 
long,  20  in.  wide  and  10  in.  deep,  and  are  spaced 
every  36  in.,  being  bolted  between  two  strands 
of  chain  composed  of  steel  links  of  i8-in.  pitch 
with  a  pin  connection  for  the  links.  Four-inch 
rollers  are  provided  on  the  pins,  the  rollers  being 
so  constructed  that  they  may  be  automatically 
oiled  by  a  suspended  oiler  while  the  machine  is 
in  motion. 

The  trough  along  which  the  coal  passes  on  the 
horizontal  run  is  made  of  No.  10  gauge  steel 
and    is   provided    with   a   discharge   gate   at  the 
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this  character,  yet  in  reality,  if  the  plant,  when 
completed,  is  to  result  in  a  minimum  cost  for 
operating  expense  and  .a  minimum  amount  of 
breakage  to  the  coal  handled,  it  involves  close 
study  of  the  local  conditions  and  a  thorough 
knowledge  of  the  various  appliances  for  handling 
coal  which  are  now  on  the  market. 

To  the  retail  dealer  there  are  but  three  ways 
of  increasing  his  profits  and  thus  meeting  com- 
petition. The  cost  of  coal  at  the  mines  is  a  fixed 
charge,  as  also  is  the  freight,  and  these  he  can- 
not alter.  His  profits  therefore  can  only  be  in- 
creased by  a  reduction  of  expenses  after  the 
coal  is  delivered  at  his  plant,  and  this  may  be 
accomplished  by  reducing  the  percentage  of  coal 
broken  in  handling,  by  improved  facilities  which 
will  enable  him  to  handle  his  output  at  less 
expense,  and  by  reducing  the  amount  of  waste 
product  of  his  plant,  consisting  of  screenings. 

While  it  is  true  that  the  local  conditions  vary, 
and  that  no  rule  may  be  made  which  would 
apply  to  all  cases — while  in  some  instances  an 
elevated  trestle  is  undoubtedly  the  most  economi- 
cal form  of  plant — yet  in  general  it  may  be  said 
that  the  elevated  pocket  best  suits  the  require- 
ments of  modern  conditions.  In  a  plant  of  this 
character,  if  properly  designed,  coal  may  be 
taken  from  the  cars,  loaded  into  the  pocket  and 
screened  and  delivered  to  the  trucks  at  a  cost 
which  should  not  exceed  two  cents  per  ton, 
and  is  often  more  nearly  ij4  cents.    A  plant  of 


Jagels,  Bellis  Co.  supplies.  A  screen  pocket  is 
located  near  the  hoisting  tower  and  here  the 
screenings  from  the  chutes  of  the  pocket  are 
resized  for  commercial  use.  The  office,  which 
is  two  stories  high,  is  located  opposite  the  south 
end  of  the  pocket. 

The  pocket  is  built  of  long  leaf  yellow  pine, 
the  foundations  being  spruce  piles  driven  to  such 
a  depth  as  to  secure  a  penetration  of  not  more 
than  2}4  in.  under  the  last  five  blows  of  a  2,000- 
Ib.  hammer  having  an  effective  fall  of  10  ft.  Rows 
of  posts  under  the  pocket  and  supporting  the 
floorbeams  are  spaced  12  ft.  apart,  thus  pro- 
viding alternately  for  a  12-ft.  driveway  and  a 
i2-ft.  space  for  storage  of  dust  from  the  deliv- 
ery chutes.  These  chutes  are  so  arranged  that 
about  90  per  cent,  of  the  coal  may  be  drawn  from 
the  bins  and  delivered  to  the  trucks  without 
shoveling. 

The  pocket  is  14S  ft.  in  length  and  31  ft.  in 
width,  with  a  depth  for  21  ft.  of  coal  in  the 
bins,  thus  giving  a  capacity  of  approximately  3,000 
tons  if  the  coal  is  trimmed  by  hand  or  2,700 
tons  without  trimming.  The  floor  is  elevated 
12  ft.  from  the  ground  so  that  the  trucks  may  be 
driven  underneath  and  there  loaded.  Eleven  bins 
are  provided  for  storage  of  the  commercial  sizes 
of  anthracite,  no  bituminous  coal  being  handled 
through  the  pocket. 

At  the  southern  end  of  the  pocket  is  a  public 
roadway,  beyond  which  is  the  siding  for  deliv- 


center  of  each  bin,  the  gates  being  operated  by  a 
rack  and  pinion  connected  to  an  i8-in.  handwheel. 
In  order  to  avoid  the  breakage  due  to  coal  fall- 
ing from  the  trough  to  the  bottom  of  the  bins, 
break  preventers  are  provided  under  each  dis- 
charge gate.  These  are  so  constructed  that  the 
coal  is  retarded  in  its  fall,  striking  baffle  plates 
so  arranged  that .  the  greatest  vertical  drop  for 
the  coal  is  2  ft. 

At  the  north  end  of  the  pocket  is  a  machinery 
room  in  which  is  located  a  25-h.-p.  direct-current 
Soo-volt  motor  which  runs  at  the  speed  of  I,I00 
r.  p.  m.  The  motor  is  geared  down  to  the  head- 
shaft  of  the  elevator,  the  head-shaft  being  fitted 
with  an  equalizing  gear  to  prevent  the  uneven 
motion  of  the  buckets,  which  would  otherwise 
result  from  having  an  l8-in.  pitch  chain.  The 
elevator  speed  is  90  ft.  per  minute  and  the  capa- 
city is  60  tons  per  hour. 

As  the  height  of  the  tide  rendered  it  neces- 
sary to  make  the  track  pit  at  the  foot  of  the  ele- 
vator waterproof,  it  was  constructed  in  the  fol- 
lowing manner:  Piles  to  support  the  weight  of 
the  pit  were  first  driven,  after  which  sheet  piling 
of  2-in.  plank  was  driven  to  a  depth  of  12  ft 
and  the  earth  excavated.  A  sump  hole  was  also 
excavated  adjacent  to  the  pit,  and  a  pump  in- 
stalled to  keep  down  the  water  during  construc- 
tion. The  piles  were  then  cut  off  and  capped 
with  12  X  l2-in.  yellow  pine  over  which  a  3-in. 
plank  floor  was  laid,  after  which  the  outer  walls 
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and  floor  were  constructed  of  concrete  12  in. 
thick.  When  this  had  hardened,  the  inner  forms 
were  removed  and  all  holes  pointed  up,  after 
which  waterproofing  was  applied,  consisting  of 
six  layers  of  single-ply  tar  roofing  felt,  eaeh 
layer  as  placed  being  coated  with  coal  tar  pitch, 
applied  hot.  The  inner  concrete  walls  and  floor 
were  then  constructed,  these  being  of  the  same 
thickness  as  the  outer  walls.  This  pit  has  been 
found  thoroughly  satisfactory  and  absolutely 
watertight. 

Delivery  chutes  and  gates,  for  loading  the 
trucks,  are  made  of  sheet  steel,  each  chute  being 
provided  with  a  screen  2  ft.  wide  and  3  ft.  long 
over  which  the  coal  passes  as  it  is  discharged  to 
the  trucks.  The  size  of  mesh  used  in  these 
screens  for  the  various  sizes  of  coal  is  as  fol- 
lows: 

Pea,  3/16  in. ;  chestnut,  }4  in. ;  stove,  J^  in., 
and  egg,  54  in.  The  chutes  will  discharge  at 
the  rate  of  one  ton  per  minute,  if  the  gates  are 
fully  opened.  Dust  and  small  coal  which  passes 
through  the  screens  are  taken  away  at  intervals 
and  resized  at  the  screen  pocket  which  is  located 
at  the  bulkhead. 

The  hoisting  tower,  at  the  northerly  end  of 
the  plant,  is  also  constructed  of  yellow  pine,  the 
lower  part  being  formed  into  a  bin  with  a  capa- 
city of  about  300  tons,  for  the  storage  of  bitu- 
minous coal.  Bituminous  coal  is  also  stored  on 
the  ground  under  the  trestle  which  connects  the 
hoisting  tower  and  pocket.  The  tower  is  22  ft. 
square  and  75  ft.  high,  with  foundations  of  con- 
crete, which  rest  partly  on  the  crib  and  partly  on 
piles. 

Equipped  with  a  one-ton  clam-shell  bucket 
which  is  operated  by  a  10  x  12-in.  double-cylinder 
steam  engine,  the  tower  is  capable  of  handling 
60  tons  of  coal  per  hour.  All  coal  hoisted  by  the 
bucket  is  discharged  into  the  receiving  hopper  at 
the  head  of  the  hoist  and  on  a  level  with  the 
engineer's  platform,  so  that  the  engineer  may, 
at  all  times,  see  the  bucket.  On  this  level  are 
also  located  the  engine  and  the  boiler. 

When  anthracite  coal  is  being  hoisted,  the  re- 
ceiving hopper  discharges  into  an  auxiliary  hop- 
per on  the  level  below  and  from  this  the  coal  is 
loaded  into  cable  cars  which  run  through  the 
pocket  and  discharge  to  the  bins. 

Bituminous  coal  may  be  taken  from  the  re- 
ceiving hopper  and  by-passed  through  a  chute 
to  the  storage  bin  below,  or  it  may  be  passed 
through  a  crusher  between  the  receiving  and 
auxiliary  hoppers,  then  into  the  auxiliary  hopper 
and  be  conveyed  to  the  Public  Service  Corpora- 
tion's power-house  by  means  of  the  cable  cars. 

In  order  to  secure  a  uniform  and  satisfactory 
feed  to  the  crusher,  an  apron  feeder  is  located 
under  the  receiving  hopper.  The  feeder  is  24 
in.  wide  and  about  4  ft.  long,  running  at  a  speed 
of  30  ft  per  minute.  The  head  shaft  is  geared 
to  a  countershaft,  and  this  in  turn  driven  from 
the  line  shaft.  A  tight  and  loose  pulley  on  the 
belt  drive  provides  for  stopping  the  feeder  when 
it  is  desired  to  handle  coal  without  passing 
through  the  crusher. 

The  crusher  is  of  the  two-roll  type,  with  re- 
movable teeth  fitted  to  18  x  24-in.  rolls,  and  is 
operated  at  a  speed  of  180  r.  p.  m.,  being  driven 
from  the  line  shaft  by  means  of  a  lo-in.  double 
leather  belt.  The  belt  pulley  on  the  line  shaft  is 
fitted  with  a  clutch  so  that  the  crusher  may  be 
cut  out  when  desired. 

Starting  from  a  point  under  the  auxiliary  hop- 
per and  passing  over  the  bins  of  the  pocket,  then 
over  the  bridge  and  to  the  power-house  of  the 
Public  Service  Corporation,  is  a  car  system  of 
the  shuttle  type  consisting  of  one-ton,  steel,  side- 
dump  cars  on  a  narrow-gauge  track. 

Three  pulleys  on  the  line  shaft,  the  outer  ones 
tight  and  the  center  one  loose,  are  connected  by 
two  belts  to  a  jack  shaft  on  which  are  three  sim- 
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ilar  pulleys.  One  of  these  belts  is  crossed  and 
the  other  open,  so  that  by  means  of  a  belt  shifter 
the  jack  shaft  may  be  caused  to  revolve  in  either 
direction,  thus  reversing  the  motion  of  the  cable 
and  cars. 

Cars  are  automatically  dumped  over  the  bins 
so  that  when  the  tower  is  in  operation,  it  re- 
quires an  engineer  to  hoist  coal  and  his  as- 
sistant to  load  the  cars  and  operate  the  belt 
shifter.  -Power  for  the  feeder,  crusher  and  car 
system  is  furnished  by  a  30  h.-p.  500-volt  direct- 
current  motor  at  a  speed  of  975  r.  p.  m.  The 
motor  is  geared  to  the  line  shaft  in  the  tower 
and  is  on  same  level  as  tracks  of  the  car  system. 

At  the  north  end  of  the  plant,  near  the  hoist- 
ing tower  and  on  the  bulkhead  line,  is  a  screen 
pocket  12  ft.  wide,  30  ft.  long  and  having  a  depth 
of  15  ft.  in  the  bins,  which  are  elevated  from 
the  driveways  similar  to  the  arrangement  for  the 
storage  pocket. 

Small  coal  and  dust  which  has  passed  through 
the  screens  of  the  chutes  under  the  pocket  is 
carted  to  the  screen-house  and  there  discharged 
into  a  small  pit.  From  this  point  it  is  handled 
and  sized  automatically,  being  hoisted  by  a  cen- 
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Reconstructing  a  New  York  Pier  Shed. 

The  river  end  of  the  shed  occupied  by  the 
Clyde  Steamship  Line  on  Pier  36,  North  River, 
New  York,  has  recently  been  replaced  by  a  mod- 
ern steel  structure  of  about  the  same  width  and 
about  m'A  ft.  higher.  The  new  structure,  about 
114  ft.  long  and  73  ft.  wide,  is  seated  on  the 
old  wooden  pier  and  has  six  transverse  bents 
designed  in  accordance  with  recent  practice  for 
the  construction  of  steel  pier  sheds.  Each  bent 
is  about  32  ft.  high  to  the  eaves,  and  54  ft.  high 
over  all,  including  the  monitor,  5  ft.  high.  It  is 
two  stories  high  with  the  second  floor  20  ft.  above 
the  deck  of  the  pier  and  nearly  10  ft.  in  the  clear 
below  the  lower  chords  of  the  roof  trusses.  The 
second-  floor  is  carried  by  a  plate  girder  6  ft. 
deep  in  each  bent  and  both  girders  and  roof 
trusses  are  supported  entirely  by  the  wall 
columns,  leaving  the  interior  of  the  shed  unob- 
structed by  intermediate  columns. 

Each  bent  is  made  with  two  12  x  12-in.  I-shape 
wall  columns  and  a  riveted  triangular  roof  truss 
with  a  span  of  73  ft.  out  to  out  and  a  center 
depth   of   13    ft.   g^i   in.     The   trusses   are   field 


Traveler   Revolved   90    Degrees  and   Stored   on    End  of   Reconstructed    Pier. 


trifugal  discharge  bucket  elevator,  with  5  x  7-in. 
malleable  iron  buckets,  to  a  revolving  screen  42 
in.  in  diameter  and  8  ft.  long.  The  screen  is 
mounted  on  trunnion  bearings  and  covered  with 
wire  cloth,  the  mesh  of  the  various  sections  being 
such  as  to  size  for  dust,  buckwheat  and  pea ;  chest- 
nut and  any  other  larger  sizes  pasing  out  over  the 
end  of  the  screen.  Each  size,  as  it  is  separated  by 
the  screen,  is  discharged  into  its  proper  bin  from 
which  it  may  be  loaded  to  the  trucks  for  delivery. 
Both  screen  and  elevator  are  driven  by  a  7J4 
h.-p.  motor. 


The  Effect  of  Compressed  Air  on  health  has 
lately  been  under  investigation  by  two  English 
engineers,  who  submitted  themselves  to  some 
heavy  pressures  during  the  tests.  A  steel  cham- 
ber was  built,  according  to  "The  Engineer,"  in 
which  the  pressure  was  frequently  raised  to  75 
lb.  per  square  inch,  without  serious  effect  on  the 
experimenters.  Other  tests  showed  that  it  is 
possible  for  a  man  to  endure  a  pressure  of  92  lb. 
per  square  inch  without  unpleasant  results,  pro- 
vided that,  first,  at  least  twenty  minutes  are  al- 
lowed for  taking  off  each  15  lb.  of  pressure,  the 
decompression  being  at  a  uniform  rate;  and, 
secondly,  that  the  capillary  circulation  in  every 
part  of  the  body  is  maintained  by  muscular  action 
during  decompression.  The  only  inconvenience 
under  tlie  pressure  noted  was  a  little  temporary 
neuralgic  pain  in  the  arms.  The  studies  further 
led  to  the  belief  that  the  longer  the  exposure,  the 
longer  and  more  uniform  should  be  the  decom- 
pression. 


riveted  through  vertical  flange  angles  to  the  tops 
of  the  columns  and  are  knee-braced  with  pairs 
of  angles  shop  riveted  to  the  lower  chord  gusset 
plates  at  the  first  panel  points.  The  end  panel  is 
reinforced  by  a  pair  of  angles  back  to  back,  in- 
clined to  the  horizontal,  which  connects  the  gusset 
plates  at  panel  points  and  materially  stiffens  the 
truss  there.  The  12-in.  web  plate  of  the  6  x  12- 
in.  T-shapc  top  chord  is  wide  enough  to  provide 
connections  with  all  the  web  members  of  the 
truss  except  at  the  center  and  ends  where  it  is 
spliced  to  wide  gusset  plates.  Pairs  of  angles 
are  used  for  the  bottom  chord  and  single  2J/2  x 
2j/2-in.  angles  are  used  for  all  of  the  web  mem- 
bers, except  at  the  center  and  quarter  points  of 
the  span  where  pairs  of  3  x  3>^-in.  angles  are 
used  to  make  a  star  shape  cross-section. 

There  are  12  lines  of  9  x  1314  lb.  purlin  chan- 
nels on  the  main  roof  and  three  lines  of  4-in. 
beam  and  channel  purlins  on  the  monitor  frame 
II  ft.  4}/2  in.  apart  which  are  supported  on  the 
main  trusses  and  intermediately  by  the  purlins. 
The  purlins  are  secured  to  the  rafters  by  short 
angle  iron  clips  and  have  2  x  2-in.  nailing  strips 
on  their  top  flanges  to  receive  the  ij4-'n.  sheath- 
ing boards  covered  with  s-ply  of  tar  and  slag 
roofing.  The  roof  boards  are  finished  at  the 
eaves  with  a  vertical  fascia  board  and  an  inclined 
gutter  board  over  which  the  water-proofing  is 
flashed  up  to  make  an  eaves  trough.  Vertical 
4-in.  I-beams  are  furred  out  4  in.  beyond  the 
outer  faces  of  the  columns  to  provide  frames  for 
the  large  doors  about  18  ft.  square  which  occupy 
3  of  the  panels  in  each  side  of  the  building.    The 
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other  two  alternate  panels  have  windows  in  the 
upper  part  and  are  sway-braced  with  ^-in.  diag- 
onal rods  corresponding  to  the  two  sets  of  lateral 
rods  in  the  same  panels  of  the  roof  trusses. 

The  floor  beams  have  web  plates  S/i6-in.  thick 
and  duplicate  top  and  bottom  flanges  each  made 
with  a  pair  of  full  length  6  x  6  x  }4-in.  angles 
and  four  14  x  ^-in.  cover  plates  from  26  ft.  to 
56  ft.  long.  The  web  is  divided  into  5-ft.  panels 
by  pairs  of  3  x  3-in.  vertical  angles  to  the  upper 
ends  of  which  are  field  riveted  the  webs  of  15- 
in.  SO-lb.  I-beam  stringers  with  the  top  flanges 
bearing  against  the  top  flanges  of  the  floor  beams. 
Nailing  strips  on  top  of  the  stringers  support  the 
double  plank  floor  clear  of  the  rivet  heads  in 
the  floor  beam  flange. 

The  end  and  side  walls  have  4-in.  I-beam  studs 
from  5!^  to  754  ft.  apart  and  2x2  ^-in.  hori- 
zontal angles  from  4  to  4J4  ft.  apart  punched  with 
S/i6-in.  holes  7H  in.  on  centers  for  the  corru- 
gated iron  sheeting.  Each  of  the  main  trusses 
weighs  about  5,800  lb.  and  was  shipped  from  the 
shop  in  two  parts  and  field  riveted  at  splices  be- 
fore erection.  The  shed  contains  about  160  tons 
of  structural  steel  fabricated  at  the  shops  of 
Lewis  F.  Shoemaker  &  Co. 

Erection  was  commenced  at  the  shore  end  by 
a  traveler  which  moved  riverwards  panel  by  panel 
as  the  superstructure  was  erected.    It  had  a  hori- 
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The  Mechanical  Plant  for  the  Construction 
of  the  Tauern  Tunnel  in  Austria. 


In  1901  the  Austrian  State  Railroads  began 
the  construction  of  three  new  lines  which  were 
planned  to  strengthen  the  commercial  position 
of  Austria  and  secure  for  the  city  of  Triest,  on 
the  Adriatic  Sea,  a  larger  share  of  that  part 
of  the  export  trade  of  Austria,  Germany  and 
Italy,  which  now  goes  mainly  by  way  of  Hamburg, 
Genoa  and  Venice.  The  new  lines  connect  the 
heart  of  Austria  by  short  hauls  with  Triest  and 
with  the  connection  to  the  German  railroads, 
and  while  facilitating  passenger  traffic  from  Ger- 
many and  all  parts  of  Austria  to  the  famous 
health  and  scenic  resorts,  will  also  have  a  deep 
influence  upon  the  freight  traffic,  since  they 
shorten    the    distance    from    Triest    to    Salzburg 
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zontal  platform  made  with  longitudinal  and  trans- 
verse sills  braced  to  a  pair  of  vertical  masts  about 
65  ft.  high  and  20  ft.  apart  which  were  braced 
together  with  horizontal  struts  and  triple  inter- 
section diagonals.  Each  mast  had  a  6o-ft.  10- 
ton  boom  with  which  the  columns  of  each  bent 
were  simultaneously  erected.  The  columns  re- 
mained supported  by  the  booms  until  the  floor 
girder  was  hoisted  by  tackles  suspended  from  the 
masts  direct,  and  set  in  position 'and  connected 
to  them,  after  which  the  booms  were  released 
and  erected,  the  longitudinal  stringers  bracing 
the  incompleted  bent  to  the  last  finished  bent. 
Finally  the  booms  erected  the  roof  truss  and  held 
it  in  position  until  connected  to  the  columns  and 
braced  by  the  purlins  which  were  hoisted  by 
hand.  A  total  force  of  26  men  including  two 
gangs  of  riveters  were  required  to  operate  the 
traveler  and  assemble  and  connect  the  steelwork. 
After  erecting  the  last  bent  the  traveler  was  re- 
volved 90  deg.  around  a  vertical  axis  and  was 
left  standing  on  the  outer  end  of  the  pier  as 
shown  in  the  engraving  until  it  was  convenient 
to  move  it  bodily  on  a  lighter  for  the  erection  of 
another  pier  shed.  The  pier  was  designed  and 
erected  by  John  Monks  &  Sons,  Mr.  John  W. 
Ripley,  chief  engineer  of  the  structural  depart- 
ment. 


Section   of  Reconstructed    Pier  Shed. 


by  43  per  cent.,  the  distance  from  Triest  to 
Munich,  28  per  cent.,  from  Triest  to  Leipzig,  20 
per  cent,  and  from  Triest  to  Berlin  17  per  cent. 

The  standards  on  all  three  lines  are  very 
high  and  require  much  heavy  cutting,  long 
bridges  and  viaducts  and  quite  a  number  of 
tunnels.  Much  of  their  total  distance  lies  in 
mountainous  country.  One  of  the  lines,  that 
from  Klagenfurt  to  Triest  has  no  less  than  32 
tunnels,  one  of  which,  the  Karawanken  Tunnel, 
is  26,166  ft.  or  about  5  miles  long,  and  another, 
the  Wocheiner  Tunnel,  is  20,796  ft.  or  about 
4  miles  long.  The  second  line  running  north 
from  Selztal  has  a  tunnel  15,648  ft.  long  and 
the  last  of  the  new  roads,  the  Tauern  Bahn, 
has  the  longest  tunnel,  27,970  ft.  or  about  5  1/3 
miles.  The  mechanical  plant  described  was  used 
at  the  last  mentioned  tunnel. 

The  first  two  of  the  new  lines,  and  practically 
all  of  the  work  on  the  last  line,  with  the  excep- 
tion of  the  Tauern  Tunnel,  were  completed  by 
the  first  of  this  year.  The  Tauern  Tunnel, 
however,  was  not  finally  cut  through  until  last 
July  and  at  the  present  time  the  finishing  touches 
are  being  put  upon  it.  The  remainder  of  the 
Tauern  line  has  been  in  operation  since  Sep- 
tember, 190S,  and  the  entire  line  will  be  in  use 
on  the  completion  of  the  tunnel.     The  latter  lies 
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in  the  Tauern  Mountains  in  Tyrol,  a  few  miles 
south  of  the  famous  watering  place,  Bad  Gas- 
tein. 

The  tunnel  was  driven  simultaneously  from 
both  portals,  at  Boeckstein  on  the  north,  and 
Mallnitz  on  the  south.  The  work  was  started 
first  in  1901  at  the  north  portal,  the  beginning 
at  the  south  portal  being  purposely  left  over 
to  the  following  year.  The  original  mechanical 
installation  at  the  north  portal  consisted  of  two 
ventilating  fans  driven  by  a  l20-h.-p.  water  turbine 
and  two  Brandt  twin  reciprocating  high  pressure 
pumps,  for  furnishing  water  to  the  hydraulically- 
operated  rock  drills,  driven  by  a  200-h.-p.  water 
turbine.  The  machine  shop,  a  blacksmith  shop 
for  caring  for  both  hand  and  machine  drills  and 
an  electric  lighting  plant  completed  the  installa- 
tion. All  of  the  machinery  was  driven  by  water 
power,  the  total  developed  approximating  350 
h.-p. 

The  ventilating  fans  have  a  diameter  of  59 
in.  and  a  capacity  of  about  40,000  cu.  ft.  of  air 
per  minute.  The  turbine  driving  the  high  pres- 
sure pumps  for  supplying  water  to  the  drills 
makes  200  r.  p.  m.,  and  transmits  its  power  to 
the  reciprocating  pumps  through  gearing  engag- 
ing on  a  crank  shaft.  The  water  is  put  under  a 
pressure  of  1,500  lb.  per  square  inch  and  is  led 
into  the  tunnel  through  a  3-in.  pipe  which  is  re- 
duced to  a  2-in.  pipe  near  the  face  of  the  work. 
From  the  latter  it  is  delivered  to  the  drills 
through  a  flexible  pressure  hose. 

The  Brandt  drills  make  from  5  to  10  r.  p.  m., 
and  have  a  total  pressure  on  the  drill  rod  of 
26,000  lb.  In  the  exceptionally  hard  rock  en- 
countered in  the  work  the  daily  progress  was 
about  17  ft.  in  24  hr.,  and  the  maximum  progress 
about  24  ft.  in  the  same  time. 

The  final  installation  of  the  plant  just  referred 
to  was  not  completed  until  September,  1903, 
and  the  work  had  scarcely  been  taken  up  in  full 
force  when  a  bad  flood  in  the  valley  ruined  part 
of  the  dam  of  the  water  power  system,  carried 
away  some  of  the  supports  of  the  high  pres- 
sure water  pipe  so  that  in  places  distances  as 
great  as  262  ft.  remained  suspended  between 
supports,  and  flooded  the  power  plant.  The 
stream,  which  originally  had  crossed  over  the 
tunnel  but  which  had  been  confined  in  an  artifi- 
cial channel,  returned  to  its  bed  and  broke 
through  the  roof  of  the  tunnel  with  a  flow  of 
approximately  140  cu.  ft.  per  second.  The  dam- 
age, however,  was  quickly  repaired  and  the 
work  again  taken  up  with  full  force. 

The  entire  original  installation  of  machinery- 
was  of  a  temporary  character,  it  being  intended 
to  add  to  it  as  the  demands  became  greater.  The 
building,  however,  in  which  the  equipment  was 
housed  had  been  designed  to  take  care  of  the 
entire  final  plant.  It  was  the  intention  to  make 
the  increase  in  the  equipment  toward  the  end 
of  1904  and  at  the  same  time  to  let  out  the 
work  by  contract,  but  various  circumstances 
caused  the  delay  of  both  until  December,  1905. 
A  contract  was  then  let  to  Redlich  Bros.  & 
Berger  for  the  entire  excavation  of  the  re- 
mainder of  the  tunnel  at  both  portals.  As  a 
result  of  this  delay  in  increasing  the  size  of  the 
plant,  the  original  installation,  which  had  been 
designed  to  last  but  two  years,  had  to  be  used 
for  over  three  years,  and  an  investigation  was  • 
accordingly  made  to  learn  what  steps  should  be 
taken  to  make  it  last  until  the  tunnel  was  finally 
completed.  In  this  investigation  advantage  was 
taken  of  the  studies  upon  the  ventilating  .equip- 
ment which  had  been  made  at  the  Wocheiner 
Tunnel.  The  figures  showed  that  the  original 
plant  could  pull  through  until  the  load  on  it 
was  lessened  by  the  new  installation  and  then 
continue  to  give  service  till  the  tunnel  was  com- 
pleted by  substituting  larger  pipes  in  the  venti- 
alting  system  and  reducing  somewhat  the  rate 
of   drilling   and   the   lighting   during   the   winter 
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of  1905.  The  theoretical  result  of  this  investi- 
gation was  fully  borne  out  by  experience,  for 
thotigh  the  original  plant  was  heavily  over- 
worked, it  kept  the  excavation  moving  until  the 
new  plant  was  installed. 

Previous  to  the  installation  of  the  new  equip- 
ment a  zone  of  soft  rock  was  encountered,  which 
not  only  delayed  the  work  considerably,  but 
made  it  dangerous.  Through  this  section  the 
only  timbering  found  necessary  in  the  ttmnel  was 
nsed. 

In  increasing  the  size  of  the  plant  it  was 
determined  in  as  far  as  possible  to  use  the  ma- 
chinery from  the  three  large  tunnels  which  hqd 
already  been  completed  on  the  other  new  lines. 
At  the  same  time  the  equipment  was  so  planned 
and  arranged  as  to  give  the  most  economical 
results  and  reduce  operating  expenses.  Similar 
plans  were  made  at  the  same  time  for  the  in- 
stallation at  the  south  portal  of  the  tunnel,  the 
machinery  here,  too,  being  all  second-hand,  such 
repairs  and  changes  being  made  as  were  neces- 
sary to  secure  satisfactory  and  economical  oper- 
ation. 

It  was  estimated  that  about  19,500  ft.  of  the 
tunnel  would  be  driven  from  the  north  side  and 
the  figures  derived  from  the  earlier  experience 
at  the  same  tunnel  showed  that  three  more 
groups  of  two  centrifugal  fans  each  and  large 
ducts  up  to  31  in.  in  diameter  were  necessary. 
The  two  new  sets  were  arranged  so  as  to  be 
driven  either  by  water  power  or  by  three-phase 
current  motors,  the  turbines  being  used  in  the 
summer  when  there  was  plenty  of  water,  and  the 
motors  in  the  winter.  This  required  the  instal- 
lation of  a  steam  plant,  the  generator  for  sup- 
pljring  the  ventilating  motors  being  driven  by  a 
joo-h.-p.  steam  engine.  Coincident  with  the  in- 
stallation of  the  new  machines,  changes  were 
made  so  that  great  flexibility  was  secured  in 
operating  the  plant  The  fans  were  arranged 
to  that  all  could  be  made  to  discharge  directly 
into  the  ducts  leading  into  the  tunnel,  or  could 
be  connected  in  series  so  as  successively  to  raise 
the  air  pressure. 

On  account  of  the  already  large  demands  upon 
the  water  supply  for  power,  drinking  water, 
and  the  hydraulic  drills,  electric  drills  were 
adopted  for  the  increase  in  the  driving  equipment, 
instead  of  Brandt  hydraulic  drills.  For  this 
purpose  a  steam  engine  driving  a  2,000-voIt  three- 
phase  current  generator  was  installed  in  the 
plant  at  the  tunnel  portal  and  a  high  tension 
I'ne  strung  in  the  tunnel  to  a  point  where 
a  static  transformer,  which  stepped  down 
the  current  to  250  volts,  was  installed.  The 
electric  drills  were  first  tried  on  the  hardest 
rock  encountered  in  the  small  heading  and  when 
nsing  about  6  h.-p.  were  able  to  advance  the 
heading  about  7  ft.  per  day  of  24  hr.  This  rate 
did  not  compare  favorably  with  the  progress 
of  the  Brandt  hydraulic  drills  which  operated  in 
the  broader  bottom  heading,  but  the  difference 
in  the  two  was  not  great  when  the  fact  that  the 
hydraulic  drills  used  about  20  times  the  power 
of  the  electric  drills  was  figured  into  the  prob- 
lem. In  order  further  to  guard  against  failure 
of  power  during  the  winter  months  when  water 
is  apt  to  be  scarce,  the  pumps  for  supplying  the 
Brandt  drills  were  equipped  with  a  reserve  steam 
engine  of  200  h.-p. 

The  drinking  water  for  the  installation  was 
secured  from  springs  in  a  small  creek  and  stored 
in  a  reservoir  377  ft.  above  the  level  of  the 
mechanical  plant  at  the  north  portal.  This  ele- 
vation was  sufficient  to  force  the  water  as  far 
as  needed  in  the  tunnel  without  pumping. 

Hauling  in  the  tunnel  was  done  by  three  types 
of  locomotives.  In  the  finished  full  section  near 
the  portal  an  ordinary  steam  locomotive  was 
used,  and  operated  as  far  into  the  tunnel  as  was 
allowable  without  seriously  fouling  the  air.  Be- 
yond this  point  and  stretching  close  up  to  the 


work  in  progress  electric  locomotives  were  used, 
the  current  being  supplied  from  a  generator 
driven  by  a  200-h.-p.  engine.  In  the  heading 
and  the  part  of  the  tunnel  where  work  was  in 
progress  the  hauling  was  done  by  small  benzine 
locomotives. 

The  current  for  electric  lighting  was  first 
sujiplied  by  a  small  generator  driven  by  a  20- 
h.-p.  turbine,  but  as  the  work  progressed  another 
generator,  also  turbine-driven,  was  added.  These 
two  not  proving  sufficient  toward  the  end  of  the 
work,  an  additional  machine  was  belted  to  one 
of  the  steam  engines  that  was  carrying  only  a 
light  load.  Both  arc  and  incandescent  lamps 
were  used. 

The  entire  new  equipment  was  obtained  from 
the  dismantled  plants  used  in  driving  the  tunnels 
on  the  other  new  lines. 

Installation  at  the  South  Portal. — The  plant  at 
the  south  portal,  at  Mallnitz,  was  essentially 
different  from  the  one  at  the  north  portal,  and 
much  more  simple.  About  1,500  h.-p.  was  avail- 
able in  a  stream  close  to  the  portal  and  the 
construction  of  the  necessary  work  for  utilizing 
it  was  begun  1904.  The  dam,  canal,  and  the 
forebay  are  entirely  built  of  concrete.  From  the 
forebay  the  36-in.  flanged  pipe,  870  ft.  long,  leads 
the  water  to  the  power  house.  There  are  two 
turbines,  each  of  615  h.-p.  driving  512  KVA. 
generators.  The  turbines  are  of  the  Pelton  type 
with  high  pressure  oil  governors.  The  generators 
are  direct  connected  3-phase  current  machines, 
from  which  the  current  is  transmitted  at  6,000 
volts  over  a  line  about  four  miles  long.  Con- 
nections are  made  to  the  main  transmission  line 
for  driving  an  inclined  railroad  and  an  eleva- 
tor up  the  mountain  side.  At  the  mouth  of  the 
tunnel  the  current  is  stepped  down  in  a  trans- 
former room   in  the  power  house  building. 

The  difference  in  conditions  at  the  two  portals 
caused  an  entirely  different  development  of  the 
ventilating  system.  There  were  two  different 
ways  of  looking  at  the  problem :  if  the  fans  were 
of  as  low  pressure  as  possible  in  order  to  save 
in  the  amount  of  power  used,  correspondingly 
large  ducts  would  be  required  in  the  tunnel,  with 
the  result  that  the  tunnel  profile  would  be  re- 
stricted ;  whereas,  on  the  other  hand,  space  might 
be  saved  in  the  tunnel  by  using  smaller  ducts, 
but  the  amount  of  power  used  would  naturally 
be  larger.  The  limited  amount  of  water  power 
available  on  the  north  side  prompted  the  use  of 
the  former  of  these  two  solutions,  while  on 
the  south  side  where  power  was  plentiful  and 
cheap  the  second  solution  was  considered  the 
better.  Moreover,  the  plant  at  the  north  portal 
had  to  supply  fresh  air  for  a  length  of  tunnel  of 
about  '6  km.,  whereas  that  of  the  south  portal 
supplied  only  2}^  km.  At  the  north  portal  there 
are  over  3,000  ft.  of  ducts  with  a  diameter  of  8co 
mm.,  and  others  of  750,  700  and  500  mm.,  while 
on  the  south  side  all  of  the  ducts  are  500  mm.  in 
diameter. 

Brandt  hydraulically  operated  drills  were 
used  entirely  on  the  south  side  of  the  tunnel. 
The  pumps  for  supplying  the  water  were  driven 
by  three-phase  current  motors,  three  in  number, 
all  of  them  being  belted  to  one  main  shaft  which 
drives  the  pumps  through  sets  of  gears.  The 
haulage  in  the  tunnel  and  from  the  south  portal 
was  done  entirely  with  electric  locomotives  which 
together  with  the  necessary  generators,  trans- 
formers and  transmission  line  equipment,  were 
brought  over  to  the  Tauern  tunnel  after  the 
completion  of  the  Karawanken  Tunnel. 

The  increase  in  the  size  of  the  installation  at 
the  north  portal  was  a  difficult  matter,  and  the 
method  of  making  the  change  was  worked  out 
so  as  not  to  delay  the  work  in  the  tunnel.  The 
excavation  was  carried  on  by  two  shifts,  each 
working  8  hr.,  the  one  during  the  day  and  the 
other  during  the  night,  leaving  4-hr.  periods  of 
rest  between  the  two  shifts.    The  change  of  the 


shifts,  putting  the  night  men  on  days  and  vice 
versa  was  done  every  second  Sunday  and  the 
work  was  then  allowed  to  lie  idle  for  24  hr., 
from  Sunday  morning  to  Monday  morning.  It 
was  planned  to  make  the  necessary  changes  on 
one  of  these  Sundays  and  to  have  the  new  in- 
stallation in  working  order  in  time  for  the  day 
shift  Monday  morning.  The  work  consisted  in 
tearing  out  part  of  the  large  ventilating  duct, 
the  removal  of  the  concrete  drains  from  the 
high  pressure  pumps,  changing  the  position  of 
the  coolers  for  the  ventilating  system  and  the 
connections  between  the  pressure  pumps  and  the 
wells,  the'  installation  of  the  connections  for  the 
new  fans  and  the  various  valves,  the  setting  of  the 
new  machines  and  the  changing  of  the  positions 
of  the  old  ones,  and  the  installation  of  measur- 
ing instruments  in  the  ventilating  ducts.  All  of 
the  work  that  it  was  possible  to  do  before  dis- 
turbing the  old  equipment  was  finished  before 
the  night  shift  left  the  tunnel  at  6  o'clock  Sun- 
day morning.  At  that  time  the  entire  plant 
was  shut  down  and  the  work  of  removing  the 
old  structure  commenced,  the  order  and  method 
of  so-doing  being  determined  beforehand.  The 
changes  were  made  without  accident  and  the 
new  installation  put  under  full  load  experimen- 
tally at  20  minutes  before  4  o'clock  on  Monday 
morning,  20  minutes  ahead  of  the  time  deter- 
mined for  the  completion  of  the  work. 

The  installations  were  described  in  a  paper 
by  Karl  Brabbee  before  the  Society  of  Austrian 
Engineers  and  Architects,  from  which  these 
notes  have  been  taken. 


A    Mine    Draining    Plant    in    England, 


An  unwatcring  plant  that  possessed  some  in- 
teresting features  was  installed  last  year  at  the 
Lindal  Moor  iron  mines,  near  Ulverston,  Eng- 
land. The  mines  were  abandoned  about  four 
years  ago,  partly  because  the  plant  then  in  opera- 
tion could  not  cope  with  the  water,  which  at 
times  rushed  in  at  the  maximum  rate  of  7,000 
gal.  per  minute,  the  dry-weather  flow  being  4,000 
gal.  per  minute.  When  pumping  ceased  the  mines 
rapidly  became  flooded.  The  shafts  available  for 
pumping  purposes  were  all  so  small  as  to  make 
the  plant  design  difficult.  The  plan  adopted  was 
to  use  electrically-driven,  high-lift  centrifugal 
pumps,  so  arranged  that  the  motors  and  pumps 
could  be  lowered  down  the  shafts  as  the  water 
receded.  A  power  plant  consisting  of  three 
steam  turbo-alternators  was  especially  erected  for 
the  work  near  the  top  of  the  shafts,  and  sup- 
plied three-phase  alternating  current  at  3,300 
volts.  The  shafts  at  the  Diamond  pit  were 
vertical,  measuring  6  ft.  square,  and  in  them  two 
pumping  outfits  were  installed,  capable  of  raising 
1,000  gal.  per  minute  against  a  total  head  of  680 
ft,  the  motors  having  an  output  of  315  h.p.  at 
1,480  r.p.m.  The  pumps  were  three-stage,  and  the 
entire  apparatus  was  enclosed  in  a  structural  iron 
frame.  The  weight  of  each  set,  including  the  sus- 
pension cable,  electric  cable  and  its  column  of 
water  was  22  tons.  At  the  Berkune  pit,  the  shafts, 
which  were  also  vertical,  measured  5  ft.  3  in.  by 
3  ft  5  in.,  and  the  pumps  were  of  the  five-stage 
type,  each  delivering  a  maximum  of  1,000  gal. 
per  minute  against  a  head  of  540  ft  The  Low- 
field  shafts  were  inclined  at  an  angle  of  43°,  the 
pumps  in  them  each  designed  to  deliver  4,000 
gal.  per  minute  against  a  head  of  395  ft  To 
permit  rapid  operation  some  of  the  pumps  were 
arranged  so  that  only  some  of  the  impellers  were 
used  while  the  heads  were  low,  and  thus  dis- 
charged nearly  200  per  cent  of  their  normal  out- 
put The  pumps  worked  in  series  when  necessary 
to  overcome  the  high  heads.  The  equipment  was 
described  in  "Engineering,"  from  which  these 
notes  have  been  taken. 
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The  Hydro-Electric  Development  in  the  St. 
Mary's  River  at  Sault  Ste.  Marie,  Mich. 


The  Edison  Sault  Electric  Co.,  of  Sault  Ste. 
Marie,  Mich.,  a  lessee  of  water  rights  from  the 
Chandler-Dunbar  Water  Power  Co.,  of  that 
place,  has  recently  placed  in  service  a  low-head 
hydro-electric  generating  station  built  in  the 
rapids  at  the  head  of  the  St.  Mary's  River.  The 
latter  is  the  outlet  of  Lake  Superior,  and  forms 
the  international  boundary  between  Canada  and 
the  United  States.  The  development  is  on  the 
American  side,  immediately  off-shore  from  the 
government  ship  canal  and  two  locks,  and  about 
2,000  ft.  downstream  from  the  international  rail- 
road bridge  over  the  river.  The  rapids  in  the 
river  introduce  a  fall  of  about  20  ft.  from  the 
railroad  bridge  to  a  point  1,800  ft.  below  the 
power  station,  their  total  length  being  about 
three-quarters  of  a  mile.  Under  present  condi- 
tions the  development  renders  16  to  17  ft.  of 
this    head    normally   available,    while   3    to   4    ft. 


United  States  Court  of  Appeals  in  favor  of  the 
Chandlcr-Dunbar  Co.,  so  it  is  now  contemplated 
that  the  power  house  may  be  built  out  to  the  in- 
ternational boundary  line,  about  1,350  ft.  beyond 
the  existmg  off-shore  end.  The  present  installa- 
tion has  therefore  been  designed  on  the  basis  that 
the  ultimate  station  will  have  wheel  capacity  suffi- 
cient to  utilize  practically  the  entire  flow  of  the 
American  side  of  the  rapids,  and  an  equal  waste- 
weir  capacity,  available  when  the  wheels  are  shut 
down. 

A  head-race,  about  half  a  mile  in  length,  was 
provided  for  the  original  station  by  constructing 
an  embankment  down-stream  from  the  interna- 
tional bridge,  and  250  to  400  ft.  from  the  exist- 
ing shore  line.  The  general  location  of  this  head- 
race, as  well  as  its  relation  to  the  new  works, 
is  shown  in  the  accompanying  general  plan  of 
the  latter.  This  original  embankment  was  built 
with  the  expectation  that  an  off-shore  develop- 
ment would  eventually  be  undertaken,  and  a  dam 
was  accordingly  built  across  the  head-race  400 
ft.  above  the  old  station,  with  a  narrower  head- 


ments  ordinarily  have  a  head  of  18  ft.  against 
them,  but  show  practically  no  leakage.  The  nor- 
mal head  on  the  tail-race  embankment  varies  from 
4  to  6  ft.  at  the  station  building,  to  about  i  ft. 
at  the  downstream  end. 

The  power  station  building  has  a  monolithic 
concrete  substructure,  built  on  bed  rock,  and  a 
brick  superstructure.  The  portion  of  the  sub- 
structure that  has  been  completed  is  49x169 
ft.  in  plan,  providing  space  for  nine  main  water- 
wheel  units.  It  is  arranged,  however,  eo  it  can 
readily  be  extended  at  either  end.  The  brick 
superstructure  has  been  erected  over  two-thirds 
of  this  substructure,  that  is,  to  cover  the  space 
for  six  main  units.  It  is  built  with  temporary, 
ends,  in  order  that  it  may  also  be  extended  in 
either  direction.  Two  of  the  main  units  have  al- 
ready been  placed  in  service,  a  third  is  being  in- 
stalled and  the  other  three  will  be  acquired  as 
needed.  These  units  each  consist  of  a  60-cycle. 
3-phase,  revolving-field,  4S0-kw.,  4,000-volt,  Gen- 
eral Electric  umbrella-type  generator,  direct  con- 
nected by  a  vertical  shaft  to  a   71-in.,   75o-h.-p. 


General    Plan   of  the   Water  Power  Development   at  Saulte  Ste.   Marie,    Mich. 


additional  head  could  be  secured  by  the  acquisi- 
tion of  additional  rights  below  the  station.  The 
entire  flow  of  water  over  the  American  side  of 
the  rapids,  with  the  exception  of  the  small  quan- 
tity required  to  supply  the  two  government  locks 
can  be  utilized  for  power  development. 

The  power  company  has  an  existing  hydro- 
electric station  300  ft.  in-shore  from  the  new  sta- 
tion. The  equipment  of  this  original  station  is 
antiquated,  and  as  the  land  on  which  the  latter 
is  situated  was  recently  ceded  to  the  government 
by  the  company,  the  old  station  is  to  be  aban- 
doned. The  government  contemplates  the  widen- 
ing of  the  ship  canal  and  the  construction  of  a 
large  new  lock  on  this  recently  acquired  land  and 
on  other  land  immediately  downstream  from  it. 
The  in-shore  end  of  the  new  power  house  is  250 
ft.  from  the  boundary  line  of  the  government 
land,  the  original  intention  being  to  build  a  paper 
mill  on  this  intermediate  site.  As  the  canal  and 
lock  works  may  eventually  be  still  farther  ex- 
tended toward  the  river,  however,  this  strip  of 
land  will  not  be  developed.  In  fact,  to  provide 
for  possible  further  extensions  of  navigation  facili- 
ties, the  owners  desired  to  construct  the  power 
house  the  width  of  one  canal  lock  further  from 
shore,  but  the  necessary  permission,  though  ap- 
proved by  the  United  States  Engineers,  was  over- 
ruled by  the  Department  of  Justice  on  account  of 
a  pending  suit  brought  by  the  Lake  Superior  Cor- 
poration in  the  name  of  the  United  States,  this 
suit  being  conducted  by  the  attorneys  of  the  Lake 
Superior  Corporation.  The  suit  has  been  decided 
by  both  the  United  States  District  Court  and  the 


race  continued  to  that  station  from  the  dam. 
This  dam  has  been  removed  and  a  forebay  for 
the  new  station  provided  by  extending  the  head- 
race between  two  embankments  as  shown  in  the 
accompanying  general  plan  of  the  development. 

The  original  head-race  embankment  was  a 
rock,  gravel,  clay  and  sand  fill,  which  has  been 
raised  and  strengthened  with  material  from  the 
excavation  for  the  station  building  and  for 
the  tail-race  leading  from  the  latter.  The 
new  embankments  which  form  the  forebay 
of  the  station  are  also  earth  and  rock  fills, 
protected  with  dry  stone  walls,  and  adja- 
cent to  the  building  with  a  12-in.  face  of  con- 
crete. A  tail-race  is  extended  about  1,100  ft. 
downstream  from  the  station  building.  This 
race  was  built  partly  in  excavation  and  partly 
between  two  embankments.  The  embankment  on 
the  river  side  of  it  is  a  rock,  gravel,  clay  and 
sand  fill  similar  to  the  original  embankment  of 
the  head-race,  which  has  stood  for  15  years  and 
is  practically  water  tight.  Various  sections  of 
these  different  embankments  are  shown  in  one 
of  the  accompanying  illustrations. 

Bed  rock  at  the  site  is  overlaid  by  8  to  10  ft. 
of  gravel  and  boulder  deposits,  with  intervening 
layers  of  clay.  In  general,  the  embankments 
were  built  on  this  bed  of  gravel  and  boulders, 
although  on  the  forebay  side  of, the  embankments 
the  rock  was  stripped  back  10  to  12  ft.  from  the 
face  of  the  embankment  slope.  Where  the  12-in. 
concrete  facing  was  used,  it  was  laid  against  dry 
stone  walls  and  bonded  into  the  latter  with  strips 
of  ^x2-in.   band   iron.     The   head-race  embank- 


special  vertical  Samson  turbine,  operating  a,! 
100  r.p.in.  Each  unit  has  four  steady  bearings, 
one  each  above  and  below  the  generator  and 
above  and  below  the  turbine.  A  roller  thrust 
bearing  just  below  the  generator  is  supported  by 
an  I-beam  girder,  and  carries  the  entire  vertical 
load  of  the  revolving  element  and  wheel.  This 
roller  bearing  is  fed  with  oil  by  gravity  and  ha» 
thus  far  proved  very  satisfactory  in  service.  The 
upper  steady  bearings  are  also  supplied  with  oil 
by  gravity,  the  lower  ones  being  of  wood  and 
submerged.  For  the  middle  wheel  of  each  group 
of  three,  provision  has  been  made  for  a  hydraulic 
step  bearing  instead  of  the  roller  bearing,  if 
found  more  desirable. 

The  arrangement  of  the  main  units  is  shown 
in  the  accompanying  plan  and  cross-sectional  ele- 
vations of  the  substructure.  Three  water  wheels 
are  supplied  from  each  penstock  openmg  that 
leads  into  the  building  from  the  forebay.  These 
penstock  openings  are  22  ft.  in  the  clear  and 
have  a  free  water  surface  at  the  top.  The  heavy 
concrete  piers  which  separate  the  adjacent  pen- 
stocks have  cutwaters  carefully  molded  to  re- 
duce the  disturbance  of  approach  to  a  mini- 
mum, while  their  bottoms  are  also  sloped  at  the 
entrance  to  secure  the  same  result.  One  main 
water  wheel  is  placed  on  the  center  line  of  each 
penstock,  with  one  of  the  other  two  wheels  of 
each  group  of  three  in  a  pit  in  the  pier  on  each 
side  of  the  penstock.  The  sides  of  these  pits  are 
built  to  deliver  the  water  to  the  whole  peri- 
phery of  the  wheels  in  them  with  the  smallest 
possible  frictional  loss  of  head.     The  draft  tubes 
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are  formed  in  the  concrete,  and  are  designed  so 
the  water  is  delivered  quietly  from  the  units. 
Either  of  the  side  units  may  be  shut  off  from 
the  balance  of  the  penstock  by  stop  planks  across 
the  entrance  to  its  recess,  while  the  whole  pen- 
stock may  be  closed  by  a  floating  bulkhead  across 
the  opening. 

Each  three  main  units  are  provided  with  an  ex- 
citer unit  consisting  of  a  7S-kw.,  direct-current, 
umbrella-type  generator,  direct  connected  to  a 
jO-iiL  vertical  Samson  turbine.  The  water  wheel 
for  each  exciter  is  in  a  separate  pit  in  the  pier 
on  one  side  of  the  penstock  for  the  group  of 
which  it  is  a  part.  This  chamber  is  connected 
with  one  of  the  main  wheel  pits,  and  is  supplied 
through  the  latter  with  water  from  the  penstock. 
In  order  to  reduce  the  friction  head,  the  pit  for 
the  wheel  of  each  exciter  unit  is  carefully  located 
in  reference  to  the  chamber  for  the  wheel  of  the 
main  unit,  and  its  sides  are  molded  so  the  water 
is  delivered  to  the  wheel  with  little  loss  of  head. 

Although  the  low  speed  of  the  wheels  necessi- 
tated larger-sized  units  than  are  usual,  the  ar- 
rangement of  the  wheels  more  than  compensates 
for  the  increase  in  the  width  of  the  building 
that  otherwise  would  have  been  occasioned.  Fur- 
thermore, it  permitted  a  rigid  requirement  of  the 
government  for  waste  openings  to  be  met  read- 
ily.    This  requirement  stipulated  that  provisions 


must  be  made  to  pass  through  the  building  at 
such  time  as  the  wheels  in  any  penstock  are  shut 
down  the  same  quantity  of  water  that  would  be 
carried  over  a  section  of  the  river  of  the  width 
of  the  penstock.  This  was  accomplished  by  build- 
ing in  the  upper  part  of  the  downstream  side  of 
the  substructure,  a  wasteway  opening  for  each 
penstock,  the  openings  being  closed  normally 
with  I2xi2-in.  stop  logs. 

Each  wasteway  opening  is  22  ft.  in  width,  the 
same  as  the  penstock  opening.  The  lower  edge 
is  a  weir,  with  its  crest  at  such  an  elevation  above 
the  bottom  of  the  penstock  that  when  the  open- 
ing is  unobstructed  the  discharge  over  the  weir 
will  be  equal  to  that  of  49  linear  ft.  of  river 
cross-section,  49  ft.  being  the  distance  between 
the  center  lines  of  the  penstock  piers.  A  groove 
for  the  stop  logs  is  built  into  the  concrete  at  each 
end  of  the  opening.  The  stop  logs  are  handled 
by  a  15-ton  motor-driven  traveling  crane,  car- 
ried, in  the  superstructure,  by  a  runway  on  steel 
columns.  In  order  that  the  waste  weirs  could 
be  conveniently  placed  in  the  sides  of  the  sub 
structure,  and  the  stop  logs  closing  them  still 
be  accessible  to  the  crane,  the  downstream  face 
of  the  substructure  was  built  on  a  slight  outward 
batter,  so  the  floor  of  the  superstructure  canti- 
levers over  that  face. 

A    rack    for    intercepting    and    diverting    from 


the  wheels  all  floating  and  frazil  ice  and  ot's';r 
debris  is  placed  across  each  penstock.  The  lower 
section  of  this  rack  makes  an  angle  of  about 
45  deg.  with  the  horizontal,  and  extends  frjir. 
the  bottom  of  the  penstock  to  above  the  level 
of  the  top  of  the  wheel  casing.  The  top  sec- 
tion of  the  rack  is  nearly  horizontal  and  tx 
tends  over  the  casing  of  the  middle  wheel,  frjiii 
the  top  of  the  inclined  section  to  the  waste  weir. 
A  vertical  rack  is  placed  across  the  entrances 
to  the  side  wheel  pits,  above  the  inclined  rack, 
to  protect  the  wheels  in  these  pits.  By  opening 
the  upper  part  of  the  waste  weir  a  strong  cur- 
rent can  be  created  near  the  surface  of  the  wa- 
ter, which  it  is  expected,  will,  to  a  very  con- 
siderable extent,  carry  with  it  through  the  cen- 
ter of  the  penstock,  the  floating  ice  and  prevent 
the  stoppage  of  the  side  wheels,  and  the  closing 
of  the  racks  below. 

The  water  wheels  are  each  regulated  by  a 
Type  D  Lombard  governor  mounted  on  the  floor 
over  the  wheel  pit.  Each  governor  is  driven  by 
a  bevel  gear  on  the  shaft  of  the  revolving  ele- 
ment of  the  unit  which  it  controls.  The  gate 
shaft  of  the  water  wheels  is  operated  by  the 
governor  through  a  wire-cable  rope  drive. 

The  upstream  ends  of  the  piers  between  the 
penstocks  are  hollow,  and  provide  basement  space 
for  oil  storage,  rheostats  and  a  toilet.     A  spiral 


Rapids  from  End  of  Tailrace  Embankment. 


Electric   Locomotive    Used    In    Construction. 
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station  Building  from  Upstream  Side. 


Station  Building  from  Downstream  Side. 


iron  stairway  leads  down  into  each  of  these  small 
basements,  which  are  drained  by  8-in.  pipes  con- 
nected to  the  draft  tubes  of  the  exciter  units. 
The  rheostats  are  placed  on  mezzanine  galleries 
in  order  to  protect  them  from  possible  dampness 
in  the  bottom  of  the  basements. 

A  four-panel  switchboard  in  a  wire  tower  re- 
cess on  the  upstream  side  of  the  building  is  pro- 
vided for  each  group  of  three  generators  and 
their  exciter.  Lightning  arresters  and  static  dis- 
charges are  placed  in  each  wire  tower,  from 
which  transmission  lines  lead  out  of  the  station. 
Current  is  transmitted  at  4,000  volts  and  is 
stepped  down  to  220  volts  for  commercial  light- 
ing and  is  transformed  to  500  volts  direct  cur- 
rent for  power. 

Construction. — The  construction  of  the  devel- 
opment was  all  handled  under  considerable  haz- 
ard, and  parts  of  it  with  serious  difficulties. 
The  sites  of  the  forebay,  the  station  building  and 
the  tail  race  were  all  covered  with  water  from 
2  to  6  ft.  deep,  which  was  flowing  at  a  velocity 
of  from  7  to  IS  miles  an  hour.  Two  islands,  that 
occur  off-shore  and  just  upstream  from  the  sta- 
tion building,  broke  the  force  of  the  current  over 
the  rapids,  so  heavy  sand-bag  cofferdams  could  be 
built  from  the  existing  head-race  embankment 
to  these  islands,  and  downstream  from  the  lat- 
ter, to  a  point  well  below  the  station  building. 
The  fall  of  the  river  was  sufficient  to  enable  all 
of  the  site,  except  about  850  ft.  of  the  i,ioo-ft. 
tail-race  embankment,  to  be  unwatered,  and  the 
construction  handled  in  the  dry.  Such  water  as 
leaked  through  the  cofferdams   was  removed  by 


electrically-operated  centrifugal  pumps.  The  ex- 
cavation of  the  tail-race  was  also  carried  on  in 
the  dry,  as  the  construction  of  the  embankment 
on  the  river  side  of  it  was  advanced. 

The  spoil  from  the  tail-race  excavation  was 
largely  sand,  clay,  gravel  and  boulders,  while  the 
excavation  for  the  power  house  was  nearly  all 
in  rock.  Practically  all  the  material  taken  from 
these  excavations  was  used  in  strengthening  the 
existing  head-race  embankments,  and  in  build- 
ing the  new  embankments  for  both  the  head  and 
tail-races.  It  was  moved  in  i^-yd.  cars  running 
on  24-in.  gauge  tracks  laid  from  the  excavations 
up  to  the  grade  of  the  embankments.  These  cars 
were  handled  by  home-made  electric  locomo- 
tives, which  operated  with  great  satisfaction  in 
doing  this  work,  and  also  in  delivering  construc- 
tion materials  to  the  building.  Each  locomotive 
consisted  simply  of  a  four-wheel  truck  carrying 
a  30-h.-p.  Northern  motor,  equipped  with  an  or- 
dinary street-car  controller  and  the  necessary 
starting  resistances.  Power  was  obtained  from 
an  overhead  trolley  wire  supplied  with  direct  cur- 
rent at  500  volts  from  the  existing  power  station. 
The  motor  was  designed  to  operate  at  450  r.p.m., 
but  it  was  geared  to  both  axles  of  the  truck 
with  sprocket  wheels  and  chains  which  reduced 
the  speed  to  satisfactory  limits.  As  thus  equipped, 
the  locomotive  could  readily  haul  five  loaded  l^- 
yd.  cars  up  a  6'/:  per  cent,  grade.  It  could  also 
handle  a  train  of  cars,  either  on  a  grade  or  on 
the  level,  with  considerable  speed,  thus  enabling 
a  large  output  to  be  maintained.  One  of  the 
chief  features  in   favor  of  it,  however,  was  that 


it  only  weighed  about  three  tons,  so  no  heavy 
concentrated  loads  were  brought  on  the  tracks. 
The  latter  were  used  at  first,  in  fact,  with 
the  cars  drawn  by  horses.  They  had  20- 
Ib.  rails  and  4x6-in.  ties,  which  permitted 
them  to  be  shifted  readily,  and  required 
very  little  work  to  put  them  in  running 
shape  after  being  shifted.  The  trolley  wire 
brackets  were  carried  on  overhanging  arms  on 
uprights  fastened  to  the  end  of  long  ties,  so  the 
wire  was  moved  with  the  track,  without  diffi- 
culty. 

The  concrete  in  the  substructure  of  the  sta- 
tion building  was  made  in  two  different  mixtures, 
depending  on  the  location;  one,  in  the  propor- 
tion of  I  part  cement,  2j4  parts  sand  and  5  parts 
broken  stone,  and  the  other  i  :3 :6  of  cement, 
sand  and'  stone.  In  places  where  massive  con- 
crete was  required,  boulders  up  to  the  size 
of  an  ordinary  bucket  were  imbedded  in  the  con- 
crete. Alpena  Portland  cement,  river  sand  and 
crushed  stone  from  the  excavation  for  the  sta- 
tion building,  mixed  with  an  equal  quantity  of 
crushed  drift  boulders,  were  employed. 

An  electrically-driven  Smith  mixer  was  erect- 
ed in  a  tower  close  to  the  site,  where  it  could 
be  supplied  with  materials  conveniently.  The 
sand  was  brought  to  the  lower  end  of  the  head- 
race site  in  barges,  from  which  it  was  delivered 
to  the  mixer  in  dump  cars  hauled  by  one  of  the 
electric  locomotives.  The  stone  from  the  exca- 
vation was  broken  in  an  electrically-driven 
crusher  set  up  at  the  work,  and  was  delivered 
to  the  mixer  in  cars.    The  cars  were  hoisted  by 
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an  elevator  to  a  platforai  around  the  charging 
hoppers  over  the  mixer.  The  latter  discharged 
into  side-tip  buckets  handled  by  derricks  directly 
to  place,  or  to  stationary  hoppers  which  sup- 
plied chutes  leading  down  into  the  work. 

Customary  wooden  forms  for  the  concrete 
were  almost  entirely  replaced  by  a  single  course 
of  paving  brick  placed  as  a  veneer  to  the  con- 
crete. The  brick  were  laid  in  cement  mortar 
and  were  built  up  to  conform  to  the  outlines  of 
the  concrete  by  using  templates.  The  thin  brick 
walls  were  carried  up  about  3  ft.  ahead  of  the 
concrete,  thus  giving  the  mortar  time  to  set  be- 
fore any  load  was  brought  on  them.  The  brick- 
work was  tied  into  the  concrete  with  iron  rods, 
placed  at  various  intervals  on  different  parts  of 
the  work,  depending  on  the  conditions;  where 
tension  might  occur  during 'construction  it  was 
reinforced  by  two  strands  of  yi-in.  telegraph 
wire  laid  in  every  fourth  joint.  It  was  found 
the  brick  forms  handled  in  this  manner  were 
much  cheaper  and  more  satisfactory  than  wooden 
forms.  The  saving  in  their  favor  was  particu- 
larly great  in  connection  with  the  intricate  curves 
and  surface  on  the  piers  and  in  the  wheel  pits. 
One  of  the  accompanying  views  of  the  draft 
tubes  under  construction  shows  relatively  how 
the  brick  was  carried  up  ahead  of  the  concrete 
work. 

Owing  to  the  shape  of  the  draft  tubes  the  e||. 
forms  for  them  were  first  built  up  entirely  in 
wood.  The  curves  and  the  varying  cross  sec- 
tions of  these  tubes  made  this  form  work  very 
difficult  and  expensive  in  places,  but  the  forms 
were  built  so  as  to  be  of  service  for  further  ex- 
tensions.   The  centering  for  the  forms  was  made 


reduced  sufficiently,  smaller  stones  were  brought 
out  and  dumped,  and  finally  the  rear  or  tail- 
race  side  was  finished  off  with  gravel  and  sand. 
The  embankment  has  a  minimum  width  of  6  ft. ; 
the  slope  on  the  tail-race  side  was  made  lyi  to 
I,  and  that  on  the  river  side,  2  to  i.  Although 
little  clay  was  used  for  this  embankment,  it  is 
practically  water  tight,  and  after  having  been  in 
place  for  a  year  and  a  half  shows  no  evidence 
of  weakness. 

Mr.  Alex.  Dow,  of  Detroit,  Mich.,  is  president 
and  genera!  manager  of  the  Edison  Sault  Elec- 
tric Co.  The  other  oflScers  are  all  of  Sault  Ste. 
Marie  and  are  as  follows :  Mr.  \Vm.  Chandler, 
vice-president;  Mr.  D.  B.  South,  secretary;  Mr. 
S.  G.  Carlton,  treasurer,  and  Mr.  S.  E.  Peel, 
superintendent.  Gardner  S.  Williams,  of  Ann 
Arbor,  Mich.,  professor  of  civil  engineering  at 
the  University  of  Michigan,  as  consulting  engi- 
neer to  the  company,  prepared  the  plans  for  the 
development  and  supervised  the  execution.  Mr. 
Arthur  Adams  was  resident  engineer  in  charge 
for  Professor  Williams.  The  masonry  construc- 
tion, the  excavation  and  the  embankments  were 
handled  on  a  percentage  basis  by  the  MacArthur 


Reinforced  Concrete  Sewers  in  Staten  Island. 


The  Borough  of  Richmond,  of  the  City  of 
New  York,  includes  all  of  Staten  Island,  which 
has  a  triangular  form,  with  a  maximum  width 
and  length  of  7  and  14  miles,  respectively.  Its 
area  is  about  57}4  square  miles.  The  island  is 
hilly  inland,  but  the  shore  land  slopes  back 
gradually  for  some  distance,  and  is  in  many 
cases  only  a  few  feet  above  the  elevation  of  mean 
high  water.  The  hills  are,  in  general,  wooded  or 
overgrown  with  brush  and  practically  unsettled, 
but  around  the  shore  there  are  many  villages. 
The  total  population  is  about  77,000.  For  many 
years  the  increase  of  population  on  the  island 
has  been  very  slow,  but  since  the  island  became 
a  borough  of  New  York  a  more  rapid  increase 
has  been  noted,  and  it  is  considered  probable 
that  eventually  the  greater  part  will  be  well 
built  up.  The  sewers  of  the  borough  are  being 
designed,  therefore,  to  meet  the  expected  future 
conditions. 

About  35  sewerage  districts  have  been  laid 
out,  covering  the  entire  island,  but  some  of  these 
districts   are   as   yet   only   tentatively   fixed.     The 
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of  2xi2-in.  plank  carefully  cut  to  templates;  these 
centers  were  lagged  with  5^x2-in  tongue  and 
grooved  flooring,  cut  and  dressed  to  produce  the 
warped  surfaces  of  the  draft  tubes.  After  the 
first  of  the  latter  had  been  built  with  forms  made 
in  this  manner  it  was  found  that  equally  good 
results  could  be  secured  at  much  less  expense 
by  replacing  portions  of  the  wooden  lagging  with 
wire-screen  cloth  covered  with  heavy  canvass. 
Accordingly,  the  balance  of  the  main  draft  tubes 
and  those  for  the  exciters  were  built  with 
forms  partly  covered  in  that  way. 

The  construction  of  the  tail-race  embankment 
was  the  most  hazardous  part  of  the  whole  project, 
so  far  as  construction  is  concerned.  The  water 
over  the  site  of  the  embankment  was  from  5 
to  6  ft.  deep  and  had  a  current  of  at  least  15 
miles  an  hour  in  places.  Notwithstanding  these 
conditions,  the  embankment  was  completed  with- 
out much  difficulty.  This  embankment  is  a  con- 
tinuation of  the  outer  embankment  of  the  fore- 
bay,  so  the  track  used  on  the  latter  could  be  ex- 
tended out  on  it  as  the  work  advanced.  The 
largest  stones  and  boulders  from  the  excavation 
were  first  delivered  in  the  dump  cars  and  dropped 
over  the  end  of  the  track  until  the  force  of  the 
stream  was  broken.  Many  of  these  stones  and 
boulders,  having  i  cu.  yd.  or  more  of  volume, 
were  carried  away  before  the  desired  results 
could  be  obtained.     As  fast  as  the  current  was 


Bros.  Co.,  of  Chicago.  The  hydraulic  apparatus, 
which  embraces  several  special  features  designed 
for  this  plant  by  Professor  Williams,  was  built 
by  James  Leffel  &  Co.,  of  Springfield,  Ohio,  and 
the  electrical  equipment  by  the  General  Electric 
Co.  The  Standard  Roller  Bearing  Co.,  of  Phila- 
delphia, furnished  the  roller  bearings  on  the  gen- 
erators. AH  of  the  equipment  and  apparatus  was 
installed  by  the  employes  of  the  Edison  Sault 
Electric  Co.,  working  under  the  direction  of  the 
engineer. 


A  Steam  Motor  Car  has  recently  been  put  in 
service  and  others  are  being  built  by  the  Inter- 
colonial Railway  of  Canada.  In  general  appear- 
ance these  cars  resemble  the  combination  pas- 
senger and  baggage  cars  often  seen  in  this 
country  but  the  space  reserved  for  baggage  in 
such  cars  in  this  motor  car  is  occupied  by  a  loco- 
motive boiler  and  coal  bunkers.  The  locomotive 
is  four-wheeled,  and  its  wheels  take  the  place  of 
the  regular  passenger  car  truck  at  one  end  of  the 
car.  The  car  is  66  ft.  long  over  the  end  sills  and 
has  a  seating  capacity  for  52  persons.  The  loco- 
motive is  rated  at  about  200  h.-p.  and  is  designed 
to  give  a  speed  of  25  miles  per  hour  on  a  i  per 
cent,  grade.  The  cars  are  arranged  to  run  either 
end  first.  Besides  the  boiler  room  and  the  main 
passenger  section  there  is  a  hagga(;c  room  and  a 
smoking  compartment. 


districting  has,  of  course,  been  determined  by 
the  topography ;  in  general,  it  is  expected  that 
one  main  trunk  sewer  will  serve  as  an  outlet 
fox  each  district.  In  some  districts  there  are  old 
separate  sewers,  and  these,  when  in  good  con- 
dition, have  been  preserved,  but  the  new  sewers 
are  all  designed  on  the  combined  system.  Up  to 
the  present  time  four  main  trunk  sewers  have 
been  completed  and  two  more  are  now  under 
construction.  Of  these,  three  are  interesting,  on 
account  of  the  somewhat  unusual  sections  neces- 
sitated by  the  slight  difference  in  elevation  be- 
tween the  general  ground  level  near  the  outlet 
and  mean  high  water  level,  and  the  fact  that  the 
law  requires  all  house  sewage  to  be  discharged 
beyond  the  pier-head  line.  Though  a  detailed 
topographical  map  of  the  borough,  which  will 
serve  as  a  basis  for  designing  street  and  sewer- 
age systems,  is  being  prepared,  by  methods  de- 
scribed in  The  Engineering  Record  of  July  20, 
1907,  this  work  is  still  in  an  incomplete  state, 
and  in  designing  the  sewers  it  is  necessary  in 
many  cases  to  make  surveys  to  determine  the 
most  advantageous  street  grades  and  elevations 
of  inlets  and  manhole  tops  as  well  as  to  fix  the 
sewer  grades. 

In  order  to  avoid  the  expense  of  carrying  the 
heavy  construction  of  the  main  trunk  sewers  out 
to  the  pier-head  line  the  expedient  has  been  gen- 
erally adopted  of  discharging  the  storm-water 
flow  at  the  bulkhead  line  and  carrying  the  dry- 
weather  flow  out  the  required  distance  through  a 
cast-iron  pipe  supported  on  piles  braced  for 
rigidity.  Where  the  difference  in  elevation  be- 
tween mean  high  water  and  the  ground  level  re- 
quires a  flat-top  section,  the  invert  is  generally 
made  nearly  flat,  also,  except  that  in  the  center 
a  depressed  channel  is  provided  for  the  dry- 
weather  flow.  The  grade  of  the  storm-water 
overflow  is  arranged  so  that  sewage  will  not 
enter  it,  except  during  rainy  weather,  when  the 
sewage  will  be  so  diluted  as  to  become  inoffensive. 

Trunk  Sewer  for  District  6  ^.— The  trunk 
sewer  for  Sewer  District  6  A,  in  the  Fort  Wads- 
worth  section  of  the  Borough,  covering  an  area 
of   about   366  acres,   is   now   under   construction. 
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The  outlet  end  of  the  main  sewer  is  at  the  bulk- 
head line,  or  at  Sta.  5+10,  according  to  the  sur- 
vey ;  from  this  point  to  Sta.  8  the  sewer  has. 
except  for  a  few  feet  at  the  outlet  end,  in  general 
a  semi-circular  invert  6^  ft.  in  diameter,  lined 
with  vitrified  brick,  and  a  flat  reinforced  con- 
crete slab  roof,  the  under  surface  of  which  is 
2  ft.  8  in.  above  the  springing  line  of  the  inverted 
arch.  The  side  walls  are  vertical  and  are  rein- 
forced with  No.  10  expanded  metal,  as  indicated 
on  an  accompanying  cross  section.  The  roof 
slab  is  8  in.  thick  and   is  reinforced  with   J^-'i- 


Crete,  as  shown  in  an  accompanying  cross-sec- 
tion, and  is  24  ft.  deep  from  top  to  bottom.  The 
difference  in  elevation  between  the  entering  and 
leaving  inverts  is  S'/i  ft.  A  20-in.  cast-iron  by- 
pass pipe,  arranged  as  shown  in  the  drawing,  is 
provided  to  handle  the  dry-weather  flow,  which 
is  thus  led  quietly  from  one  sewer  to  the  other 
without  the  spattering  which  would  prevail  if 
the  bypass  was  not  provided.  The  flow  througi. 
the  bypass  also  forms  a  water  cushion  at  the 
bottom  of  the  manhole  and  breaks  the  heavy 
impact  of  the  storm-water  flow.    The  manhole  is 
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concrete  up  to  the  level  of  the  springing  line  of 
the  sewer  arch  and  above  that  point  of  brick. 

To  carry  the  dry  weather  flow  the  required 
distance  from  the  end  of  the  main  sewer  about 
220  ft.  of  20-in.  cast-iron  pipe  is  provided.  Be- 
ginning at  a  point  22  ft.  above  the  end  of  the 
main  sewer  the  form  of  the  invert  is  changed 
from  semi-circular  to  a  form  designed  to  fit  and 
enclose  the  circular  end  of  the  cast-iron  pipe. 
This  change  is  made  in  a  distance  of  about  15  ft. 
The  cast-iron  pipe  extends  into  the  mam  sewer  7 
ft.  The  pipe  is  carried  14  ft.  beyond  the  end 
of  the  large  sewer  on  a  concrete  apron,  which 
consists  of  a  20-in.  concrete  slab  reinforced  near 
its  upper  and  lower  surfaces  with  expanded  metal 
and  carried  by  side  and  end  walls,  which  enclose 
the  supporting  material  and  extend  down  5J4  ft. 
below  the  top  of  the  apron. 

Beyond  the  apron  the  pipe  is  supported  by  pile 
bents  12  ft.  on  centers,  two  piles  to  a  bent  2}^  ft. 
on  centers.  Transverse  caps,  10x12  in.,  slightly 
cut  to  fit  the  pipes,  support  the  latter,  which  are 
securely  strapped  in  place  with  galvanized  iron 
bands.  Guard  pile  bents  are  placed  midway  be- 
tween the  supporting  bents,  the  piles  of  these 
bents  being  4J/2  ft.  on  centers  transversely  and 
securely  braced,  both  longitudinally  and  trans- 
versely. 

All  the  excavation  fox  this  sewer  is  being 
done  by  hand,  but  the  methods  of  handling  the 
spoil  vary  somewhat.  For  the  greater  part  of 
the  outlet  sewer  the  depth  of  the  trench  required 
was  in  general  only  a  little  more  than  the  depth 
of  the  sewer.  The  spoil  in  this  stretch  was 
thrown  out  by  hand  and  but  little  sheeting  was 
required.  The  3  ft.  10  in.  by  5  ft.  9  in.  branch, 
however,  for  about  700  ft.  is  19  to  25  ft.  below 
the  street.  The  construction  of  this  part  of  the 
sewer  is  rendered  particularly  difficult  by  the  un- 
stable character  of  the  clayey  soil  and  the  pres- 
ence of  a  double-track  street  car  line  in  the  street 


"old  style"  Johnson  bars,  both  transversely  and 
longitudinally,  the  former  being  placed  6  in.  on 
centers  and  the  latter  18  in.  on  centers.  Over 
the  top  and  on  one  side  of  this  section  of  the 
sewer  there  is  practically  no  covering  material, 
the  land  being  in  general  below  the  level  of  the 
roof  slab.  The  sewer  is  close  to  the  property  line, 
and  filling  material  car.not  be  placed  on  the 
property  side ;  a  covering  of  earth  is  to  be  placed 
on  the  top  of  the  sewer  and  the  street  graded 
up,  and  to  retaji  this  in  p!ace  the  free  wall  on 
the  property  side  has  been  carried  up  8  in.  above 
the  top  of  the  roof  shb  to  form  a  curb.  The 
flat-top  section  is  laid  On  a  grade  of  0.823  per 
cent. 

At  Sta.  8  there  is  a  reducer  and  the  sewer 
changes  to  a  circular  section,  6  ft.  4  in.  in  diam- 
eter. This  sect  on  continues  to  Sta.  15  on  a 
grade  of  0881  per  cent.,  the  cover  in  this  dis- 
tance ranging  from  o  to  about  13  ft.  At  Sta.  15 
there  is  a  junction  of  two  egg-shaped  sewers,  \ 
ft.  6  in.  by  6  ft.  9  in.  and  3  ft-  10  in.  by  5  ft.  9  in. 
These  enter  the  circular  outlet  sewer  on  curves 
of  34  ft.  and  36  ft.  radii,  respectively,  and  extend 
at  right  angles  to  the  line  of  the  outlet  sewer  in 
opposite  directions.  Just  beyond  this  junction  the 
4  ft.  6  in.  by  6  ft.  g  in.  sewer  enters  a  drop  man- 
hole, which  was  designed  to  reduce  the  steep 
grade  and  consequent  excessive  velocity  of  flow. 
These  branches  run  back  into  the  district  to 
collect  the  flow  from  vitrified  pipe  and  small  re- 
inforced concrete  laterals.  In  design  these  egg- 
shaped  sewers  present  no  unusual  features ;  the 
invert  is  in  all  cases  lined  with  vitrified  brick;  in 
smaller  sizes  1-3  split  vitrified  pipe  forms  the 
lowest  part  of  the  invert.  The  arch  ring  in  all 
sizes  is  reinforced  with  No.  10  expanded  metal. 
House  connections  are  provided  on  all  branches, 
placed  about  20  ft.  on  centers  on  each  side  of 
the  sewer. 

The  drop  manhole  is  built  of  brick  and  con- 
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designed  so  that  when  the  sewers  are  flowing 
two-thirds  full  or  more  a  whirlpool  will  be 
formed  in  the  vertical  shaft,  thus  protecting  the 
walls  of  the  latter  from  the  rush  of  incoming 
water.  The  bottom  of  the  manhole  is  paved 
with  trap  rock  blocks  and  has  a  sharp  slope,  as 
shown,  to  insure  a  good  initial  velocity  of  flow. 
The  regular  manholes,  which  are  placed  at 
changes  of  grade  and  at  intervals  of  about  200 
ft.,    where    the    grade    is    uniform,    are    built    of 


Where  the  work  is  in  progress  the  cars  are 
operated  over  a  single  track,  the  other  having 
been  taken  up  to  make  room  for  the '  trench. 
Two-by-ten-in.  plain  plank  sheeting  in  14-ft. 
lengths  is  used,  two  lengths  being  necessary  to 
reach  the  bottom  of  the  trench.  Waling  pieces 
are  placed  about  5  ft.  on  centers  and  are  heavily 
braced  to  withstand  the  excessive  pressure  due 
to  the  passage  of  street  cars  and  the  weight  of 
the  earth.     The  sheeting  is  driven  with  a  lOO-lb 


488 

McKieman  steam  driver.  The  ground  water 
which  seeps  into  the  trench  is  carried  away  by 
two  lines  of  4-in.  drain  tile,  one  line  of  each  side 
of  the  main  sewer.  These  drain  lines  are  ex- 
tended as  the  work  progresses  and  reach  from 
the  present  point  of  construction  to  the  outlet  of 
the  main  sewer. 

The  spoil  is  shoveled  into  Hayward  buckets, 
which  are  hoisted  by  a  cableway  and  delivered 
over  the  completed  sewer  as  back-fill.  The  cable- 
way,  which  is  300  ft.  long,  was  supplied  by  the 
Carson  Trenching  Machine  Co.  It  is  operated 
with  a  Lidgerwood  engine  and  boiler  mounted  on 
a  four-wheel  truck  platform,  which  also  carries 
the  A-frame  headtower.  The  truck  wheels  run 
on  plank  runways. 

The  concrete,  which  is  a  1:2  :$  mixture  of 
Phoenix  Portland  cement.  Cow  Bay  sand  and 
crushed  trap  rock,  is  mixed  by  hand  on  a  plat- 
form spanning  the  trench  and  is  delivered  to 
place  in  buckets. 

For  the  egg-shaped  sewer  now  under  construc- 
tion wooden  forms  of  the  usual  type  are  used  for 
the  invert  and  steel  centers,  supplied  by  the 
Blaw  Collapsible  Steel  Centering  Co.,  are 
used  for  the  arch  ring.     The  steel  centers  are 
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Outlet  Sewer,   District  2   A. 


greased  slightly  with  linseed  oil  to  prevent  the 
adhesion  of  the  concrete,  and  a  very  smooth  sur- 
face has  been  secured  by  their  use.  They  are 
drawn  in  25-ft.  sections,  made  up  of  ten  2^ 
lengths. 

Trunk  Sewer  for  District  2  A. — District  2  A, 
in  the  Tompkinsville  section  of  the  island,  com- 
prises about  155  acres.  A  great  part  of  this  area 
is  very  billy,  so  much  so  indeed  that  11  dro^ 
manholes  are  required  in  1,500  ft.  of  sewer,  the 
grade  of  the  sewer  being  designed  to  limit  the 
velocity  of  flow  to  12  ft  per  second  when  flow- 
ing full.  On  the  other  hand,  Bay  street,  an  im- 
portant street  in  this  district,  paralleling  the 
water  front,  is  very  low,  being  for  some  distance 
only  5  to  9  ft.  above  mean  high  water. 

At  the  junction  of  Elizabeth  and  Bay  streets 
two  main  branch  sewers  coming  from  opposite 
directions  in  Bay  street  meet  another  branch 
coming  down  from  the  hills  in  Elizabeth  street, 
and  the  three  join  and  are  carried  on  in  Eliza- 
beth street  to  the  bulkhead  line,  a  distance  oi 
about  600  ft,  by  the  main  outlet  sewer.  Each 
branch  sewer  has  a  flat-top  section,  with  vertical 
sides,  and  the  invert  sides  slope  gently  toward 
the  center,  where  a  depressed  channel  is  pro- 
vided to  carry  the  dry-weather  flow.  The  section 
of  the  larger  branch  sewer  in  Bay  street,  which 
is    shown    in    an    accompanying    illustration,    is 
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typical  of  the  section  of  the  other  branches,  the 
approximate  sizes  of  which  are  shown  in  the 
section  GH,  taken  at  the  junction  point. 

The  outlet  sewer  has  a  twin-branch  flat-top 
section  and  a  15-in.  pipe  conduit  for  the  dry- 
weather  flow.  The  storm-water  section  of  each 
branch  is  5  ft.  11  in.  wide  and  about  3  ft  high, 
though  both  width  and  height  vary  slightly,  as  is 
shown  in  the  cross  section.  The  roof  slab  is  re- 
inforced both  transversely  and  longitudinally 
with  steel  bars  of  the  sizes  and  spacing  indi- 
cated. The  outside  walls  and  floor  are  rein- 
forced with  expanded  metal.  The  inverts  are 
surfaced  with  a  i-in.  coat  of  artificial  stone,  com- 
posed  of  equal   parts   of   cement   and   trap   rock 
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IVIanhole  on   Flat-Top  Sewer. 


screenings,  applied  and  troweled  to  a  smooth 
surface  as  soon  as  the  rough  work  has  set  suffi- 
ciently to  allow  it.  Pile  foundations  of  the  form 
shown  are  provided  throughout  the  whole  length 
of  the  outlet  sewer. 

About  300  ft.  from  the  bulkhead  line  the  sewer 
is  crossed  nearly  at  right  angles  by  the  double- 
track  line  of  the  Staten  Island  Rapid  Transit 
R.  R.  The  top  of  the  roof  slab  is  about  16  in. 
below  the  base  of  the  .rails,  and  the  sewer  is  de- 
signed to  carry  the  weight  of  the  tracks  and  the 
live  loads  on  them.  The  thickness  of  the  roof 
slab  is  increased  to  14  in.,  and  it  is  reinforced 
transversely  with  J^-in.  bars,  6  in.  center  to  cen- 
ter, and  longitudinally  with  ?4-in.  bars  placed  in 
the  same  relative  position  as  the  longitudinal  bars 
in  the  section  illustrated.  The  thickness  of  the 
side  walls  is  also  increased.  Batter  piles  are 
placed  on  the  north  side  of  the  sewer  under  the 
east-bound  track  and  on  the  south  side  of  the 
sewer  under  the  west-bound  track  to  resist  the 
thrust  due  to  braking  trains  on  the  track. 

The  dry-weather  flow  will  be  carried  from  the 
end  of  the  main  sewer  to  a  point  439  ft.  beyond 
by  a  i6-in.-  cast-iron  pipe  line,  supported  on  piles 
in  the  same  manner  as  has  been  described  in  con- 
nection with  the  trunk  sewer  for  District  6  A. 

Owing  to  the  low  level  of  the  main  outlet 
section  of  this   sewer  a   large  part   of   the   con- 
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struction  work  has  to  be  carried  on  during  pe- 
riods of  low  tide.  The  excavation  was  made  by 
hand,  the  trench  being  made  wide  enough  so 
that  sheeting  was  not  required.  The  piles  were 
driven  with  considerable  difficulty,  owing  to  the 
presence  of  a  large  amount  of  old  cribbing  and 
riprap;  the  penetration,  for  the  same  reason,  va- 
ried greatly,  the  maximum  and  minimum  being 
about  42  and  12  ft,  respectively.  But  little  con- 
crete has  been  placed  as  yet  in  connection  with 
this  work;  Pennsylvania  Portland  cement  is  used 
with  sand  and  trap  rock  in  the  same  proportions 
as  for  the  Fort  Wadsworth  sewer. 

Trunk  Sewer  for  District  17  /4.— District  17  A, 
in  the  Elm  Park  section  of  the  Borough,  is 
served  by  three  sewers,  which  are  brought  to  a 
junction  just  above  the  outlet  to  collect  the 
house  flow,  which   is  taken  out  in  the  Kill  von 
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KuU  by  a  12-in.  cast-iron  pipe,  supported  on  piles 
in  the  usual  manner.  The  three  main  branch 
sewers  are  of  the  flat-top  and  depressed-channel 
type,  very  similar  to  those  under  construction  in 
Tompkinsville,  and  the  junction  is  much  like  the 
one  to  be  built  at  Elizabeth  and  Bay  streets. 

The  outlet  is  of  the  twin-branch  flat-top  sort 
each  branch  being  about  2j4x6  ft.  It  is  crossed 
just  below  the  junction  point  by  a  double-track 
street  car  line.  The  cover  at  this  point  is  practi- 
cally zero,  and  the  rails  are  embedded  in  the  rail- 
top  of  the  sewer,  so  that  the  rail  heads  only  S  in. 
above  the  top  of  the  slab.  The  outlet  was  con- 
structed without  interrupting  traffic  on  the  car 
lines. 

The  depressed  channels  of  the  sewers  in  this 
section  are  lined  with  sections  of  vitrified  half 
pipe.  This  proved  an  aid  to  construction,  for 
the  pipe,  with  its  bedding  of  concrete,  was  laid 
a  little  way  ahead  of  the  rest  of  the  work  all 
the  time  and  served  to  drain  the  trench.  The 
forms  used  were  wooden,  of  the  usual  type. 
Building  paper  was  laid  over  the  top  of  the  flat- 
top forms  to  give  a  smooth  finish;  this  made  it 
possible  to  use  rough  lumber  and  still  secure 
satisfactory  results.  Phoenix  and  Atlas  cement 
was  used  and  Johnson  "new  style"  b^rs.  The 
concrete  was  mixed  by  hand. 

To  meet  the  same   conditions  that  necessitate 
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flat-top  sewers  special  catch  basins  and  manholes 
have  been  designed.  The  manholes  are  built  in 
general  of  brick,  and  the  basins  of  concrete  rein- 
forced with  expanded  metal.  Illustrations  show- 
ing sections  of  a  manhole  and  basin  are  given. 

The  engineering  work  for  construction  in  the 
Borough  of  Richmond  is  under  the  general  di- 
rection of  Mr.  Louis  L.  Tribus,  Commissioner  of 
Public  Works  and  consulting  engineer,  and  Mr. 
Theodor  S.  Oxholm,  engineer  in  charge.  Mr. 
L.  W.  Freeman,  assistant  engineer,  has  direct 
supervision  of  sewer  work.  The  designs  for  the 
sewers  described  were  prepared  by  Mr.  Victor 
H.  Richelt,  assistant  engineer.  Messrs.  Joseph 
Johnson's  Sons,  P.  Hart  &  Sons  and  James  Con- 
ley  are  the  contractors  for  the  sewers  in  Districts 
6  A,  2  A  and  17  A,  respectively. 


Foreshore  Improvements  at  the  Chalk 
Cliffs,  England. 


Foreshore  improvements  have  been  completed 
at  Brighton,  England,  to  check  the  erosion  of  the 
local  chalk  cliffs.  The  cliffs  are  75  to  125  ft. 
high  and  have  been  cut  back  during  the  past 
eleven  years  at  the  rate  of  about  a  yard  per  year, 
according  to  "The  Engineer,"  London.  A  high- 
way and  several  public  buildings  on  the  cliffs 
were  endangered  in  consequence.  The  foreshore 
consists  of  practically  bare  chalk,  but  there  was 
apparently  plenty  of  traveling  material  and  a 
good  supply  of  sand  just  below  low-water  mark. 
Accordingly  it  was  decided  to  erect  a  series  of 
groins  perpendicular  to  the  face  of  the  cliff  and 
extending  to  the  low-water  line  to  intercept  the 
moving  shingle  and  cause  the  formation  of  a  pro- 
tective covering  over  the  chalk.  They  are  made 
of  i6-in.  square  columns  between  which  are  6-in. 
concrete  slabs.  The  columns  are  S'A  ft-  on  cen- 
ters for  the  first  200  ft.  from  the  face  of  the 
cliff  and  7  ft.  for  the  remainder  of  the  distance 
to  the  low-water  line.  Their  clear  height  above 
the  chalk  increases  from  2^  ft.  near  the  low- 
water  mark  to  8  ft.  near  the  cliff.  Grooves  are 
formed  in  them  to  receive  the  slabs  which  are 
dropped  into  place  and  grouted  fast.  The  slabs 
are  formed  in  units  I  ft.  high  and  not  more 
than  two  or  three  units  are  placed  at  first ;  as 
the  shore  builds  up  more  will  be  added.  The 
columns  are  set  in  holes  in  the  chalk  and  where 
necessary  loxio-in.  concrete  struts  are  built  for 
additional  support.  Messrs.  Owens  &  Case,  of 
Westminster,  are  the  engineers  for  the  work. 


The  Co.^L  Production  in  Pennsylvania  in  1906 
was  200,575,617  short  tons,  of  which  71,282,411 
tons  was  anthracite.  This  is  an  increase  of  2.3 
per  cent,  over  the  production  in  1905.  In  mining 
this  coal,  there  were  557  men  killed  and  1,212 
injured  in  the  anthracite  mines,  and  477  killed 
and  1,160  injured  in  the  bituminous  mines.  In 
both  classes  of  mines  the  major  cause  of  accident 
was  falling  of  the  roofs.  The  State  produced 
48.4  per  cent,  of  the  total  coal  mined  in  the  coun- 
try during  the  year.  These  figures  are  furnished 
by  the  United  States  Geological  Survey,  which 
states  that  the  rapid  growth  in  the  production  of 
bituminous  coal  during  recent  years  compared 
with  that  of  anthracite  forms  one  of  the  most 
interesting  features  in  the  statistics  of  coal  min- 
ing. From  1876  to  1880  the  average  production 
of  soft  coal  in  Pennsylvania  was  1.41  times  that 
of  anthracite,  while  from  1901  to  1905  the  bitum- 
inous production  was  4.08  times  that  of  the  other. 
In  explanation  of  this  change  it  is  stated  that  for 
a  number  of  years  anthracite  has  been  practically 
eliminated  as  a  fuel  for  manufacturing  purposes, 
and  has  been  used  almost  entirely  for  domestic 
purposes  in  Eastern  states.  And  now,  even  for 
domestic  purposes,  coke  and  gas  are  competing 
more  and  more  with  anthracite  in  the  larger  cities 
and  towns. 
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Tests  of  Gasoline  Engines  Using  Alcohol. 

A  brief  mention  has  already  been  made  in  these 
pages  of  the  elaborate  tests  made  by  Prof.  C.  E. 
Lucke  and  Mr.  S.  M.  Woodward  to  determine  the 
behavior  of  internal  combustion  engines  using 
both  gasoline  and  alcohol  as  fuel.  The  report  is  a 
profusely  illustrated  pamphlet  of  nearly  a  hun- 
dred pages,  giving  the  details  of  many  tests  with 
eight  engines  of  dfferent  types.  The  information 
regarding  the  tests  themselves  is  too  complex  in 
Its  nature  to  be  given  satisfactorily  in  abstract,  but 
some  of  the  general  statements  in  the  report  and 
the  authors'  summary  of  their  conclusions  are  as 
follows : 

The  objects  of  this  investigation  may  be  put 
under  two  heads: 

First,  to  determine  whether  gasoline  and  kero- 
sene engines  can  run  on  alcohol  as  fuel.  This 
involved  the  manipulation  in  making  the  engines 
run  on  alcohol,  the  measurement  of  the  maxi- 
mum powers  of  the  engines  when  using  alcohol 
and  other  fuels  and  last  the  relative  consump- 
tions of  the  different  fuels. 

Second,  to  determine  the  improvements  de- 
sirable in  engines  manufactured  especially  for 
alcohol. 

The  engines  used  were:  No.  i,  a  is-h.p.. 
2-cylinder,  vertical,  4-cycIe  gasoline  engine;  No. 
2,  a  6-h.p.,  horizontal,  4-cycle  gasoline  engine; 
No.  3  a  6-h.p.,  horizontal,  4-cycIe  gasoline  en- 
gine; No.  4,  a  6-h.p.,  vertical,  4-cycle  gasoline 
engine;  No.  s,  a  6-h.p.,  horizontal,  2-cycle  kero- 
sene engine;  No.  6,  a  40-h.p.,  4-cylinder  automo- 
bile gasoline  engine;  No.  7,  a  40-h.p.,  4-cyIinder 
automobile  gasoline  engine;  Nto.  8,  a  2-h.p.,  ver- 
tical, 2-cycle  marine  gasoline  engine.  The  last 
three,  of  course,  were  high-speed  engines. 

Gasoline  and  kerosene  are  most  easily  ex- 
amined by  their  specific  gravities  but  since  each 
is  a  mixture  of  numerous  lighter  and  heavier 
oils,  a  constant  density  is  not  a  guarantee  that 
the  composition  may  not  change  sufficiently  to 
affect  the  action  of  the-  fuel  in  an  engine. 

Commercially  pure  grain  or  ethyl  alcohol  is 
sensibly  pure  except  for  .the  water  which  may 
be  mixed  with  it.  In  this  country  alcohol  is  de- 
scribed according  to  its  strength  by  stating  the 
percentage  of  absolutely  pure  alcohol,  by  volume, 
which  exists  in  the  mixture  of  alcohol  and  water. 
Thus,  90  per  cent,  alcohol  means  that  if  the 
alcohol  present  could  be  separated  absolutely 
pure,  its  volume  would  be  go  per  cent,  of  the 
volume  of  the  actual  mixture  of  alcohol  and 
water. 

In  France  the  strength  of  alcohol  is  described 
as  in  this  country,  but  on  the  other  hand,  in  Ger- 
many the  strength  is  always  expressed  as  per- 
centage of  alcohol  present  by  weight. 

In  the  statistics  relating  to  alcohol,  issued  by 
the  Commissioner  of  Internal  Revenue,  quantities 
are  stated  in  "proof"  gallons.  A  proof  gallon 
contains  50  per  cent,  alcohol  by  volume,  the  re- 
mainder of  the  mixture  being  water;  hence,  a 
quantity  of  alcohol  when  stated  in  proof  gallons 
is  expressed  by  a  number  just  twice  as  large  as 
it  would  be  if  stated  in  gallons  of  100  per  cent, 
alcohol. 

The  denatured  alcohol  which  may  be  used  in 
engines  in  the  United  States  must  be  prepared  as 
follows,  according  to  the  regulations  of  the  Com- 
missioner of  Internal  Revenue:  To  100 
volumes  of  ethyl  or  grain  alcohol  of  a  strength 
not  less  than  90  per  cent,  there  must  be  added 
either  10  volumes  of  methyl  or  wood  alcohol  and 
one-half  of  I  volume  of  benzine  or  2  volumes 
of  methyl  alcohol  and  one-half  of  i  volume  of 
pyridin  bases.  The  substances  added  to  the 
grain  alcohol  will  probably  not  be  of  uniform 
quality,  and  hence  there  will  be  some  variability 
in  the  properties  of  the  denatured  alcohol  which 
will  affect  its  use  as  a  fuel. 
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The     heat     of     combustion     of     the     various 
petroleum  oils  varies   between   19,000  and  21,000 
B.t.u.  per  pound  and  20,000  is  used  as  an  average 
value.     The  experimental  value  for  pure  alcohol  ' 
is  about  12,700  B.t.u.  per  pound. 

By  the  formula  for  ethyl  alcohol,  CjH.OH,  its 
molecular  weight  is  46.  For  the  complete  com-- 
bustion  of  i  molecule  of  alcohol  the  2  atoms  of 
carbon  require  4  atoms  of  oxygen  to  form  carbon 
dioxide  and  the  6  atoms  of  hydrogen  require  2 
atoms  of  o.xygen,  in  addition  to  the  I  atom 
present,  to  form  steam,  thus  making  6  atoms  of 
oxygen  in  all  to  be  supplied.  The  weight  of  the 
6  atoms  is  6X16^96.  H'ence  complete  com- 
bustion of  I  lb.  of  QHjOH  requires  96-7-46= 
2.086  pounds  of  oxygen.  In  i  lb.  of  pure  dry 
air  there  is  0.230  lb.  of  oxygen,  so  that  this  com- 
bustion of  I  pound  of  C2H5OH  requires  2.086-^ 
0.230  =  9.06  lb.  of  air,  or  about  1 19  cu.  ft.  of  pure 
air  at  a  temperature  of  60°  and  at  sea  level. 
If  the  alcohol  contains  water,  I  pound  of  the 
alcohol-water  mixture  requires  less  air  than  that 
stated.  If  the  air  is  moist,  I  pound  of  it  contains 
slightly  less  than  0.230  lb.  of  oxygen  and  hence 
more  air  would  be  required.  In  an  actual  engine 
the  amount  of  air  is  proportioned  to  the  amount 
of  vapor,  not  by  any  exact  measurement  of 
either,  but  by  trial  to  secure  either  the  best  results 
in  maximum  power  or  in  minimum  fuel  con- 
sumption. 

As  with  all  substances  which  liquefy  at  ordin- 
ary temperatures,  there  is  a  definite  limit  to  the 
amount  of  alcohol  vapor  which  can  exist  in  a 
cubic  foot  of  space  at  any  given  temperature. 
Assuming  the  laws  for  perfect  gases  to  hold,  at 
any  given  constant  temperature  the  weight  of 
alcohol  vapor  present  in  a  cubic  foot  of  space  is 
proportional  to  its  vaoor  pressure  and  is  usually 
measured  or  represented  by  this  vapor  pressure. 

The  vapor  pressure  of  saturation  increases 
rapidly  with  the  temperature,  and  the  values  as 
determined  by  experiment  for  alcohol  and  some 
other  substances  at  various  temperatures  are 
given  in  Table  i. 

When  different  gases  or  vapors  exist  simul- 
taneously in  the  seme  space,  if  they  have  no 
chemical  action  on  each  other,  each  one  acts  by 
itself  just  as  though  no  other  gas  were  present. 
But  it  is  to  be  noted  that  in  such  a  case  the 
pressure  as  measured  by  a  barometer  column  zr 
pressure  gauge  would  be  the  sum  of  the  separate 
pressures  due  to  the  air  and  due  to  the  alcohol 
vapor.  If  moisture  were  present  it  probably 
would  have  some  effect  on  the  alcohol-vapor 
pressure,  because  water  and  alcohol  have  a  cer- 
tain affinity  for  each  other. 

Table   i.     Vapor  Pressure  of  Saturation   for   Vabiou* 
Liquids,   in   Millimeters  of  Mercury. 

Pure  Pure 

Ethyl  Methyl 

r-Temperature ,    Alcohol.  Alcohol.  Water.     Gasoline. 

°C.  °F. 

o       32       12  30  5  99 

5       41       '7  40  7  I'S 

10       50       24  54  9  »33 

IS       59       32  71  '3  154 

20       68       44  94  17  179 

25       77       59  123  24  210 

30       86       78  159  32  251 

35       95      '03  204  42  301 

•40      104      134  259  ss  360 

45      "3      172  327  71  422 

50      122      220  409  92  493 

55      I3«      279  508  117  s6i 

60      140      350  624  149  648 

65      149      437  76'  '87  739 

Since  alcohol,  as  used  commercially,  is  always 
mixed  with  some  proportion  of  water,  a  com- 
bustible mixture  formed  by  the  vaporization  of 
such  alcohol  may  become  saturated  with  water 
vapor  before  it  is  saturated  with  alcohol  and  this 
may  retard  the  complete  vaporization  of  the  al- 
cohol. Such  a  state  is  more  likely  to  occur  if  the 
air  originally  contains  a  considerable  amount  of 
water  vapor — that  is,  if  the  relative  humidity  's 
high.  In  such  a  case  a  temperature  higher  than 
72°  would  be  necessary  to  maintain  the  required 
amount  of  alcohol  vapor  in  the  mixture. 

In  order  that  alcohol  may  change  from  a  liquid 
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to  a  vapor,  it  must  receive  a  large  amount  of 
heat  either  from  the  air  with  which  it  mixes  or 
from  the  metal  parts  of  the  carbureter  with 
which  it  comes  in  contact.  The  hotter  these 
parts  the  more  quickly  the  alcohol  can  absorb 
the  requisite  amount  of  heat.  But  if  the  air  is 
too  hot  there  is  danger  that  the  mi.\ture  of  air 
and  alcohol  vapor  produced  may  be  too  rich  in 
alcohol  and  some  of  the  vapor  must  remain  un- 
bumed.  Still,  if  the  air  be  moist,  or  the  alcohol 
contain  water,  or  the  time  allowed  for  vaporiza- 
tion be  too  short,  the  temperature  of  the  air 
must  be  higher  than  72°  to  form  a  proper  ex- 
plosive mixture. 

Air  at  any  temperature  will  take  up  some 
alcohol  vapor,  and  the  higher  the  temperature 
the  quicker  it  will  take  up  the  amount  necessary 
for  the  best  explosive  mixture.  In  the  case  of 
incomplete  vaporization,  some  of  the  fuel  may  be 
carried  along  as  spray,  which  may  or  may  not  be 
vaporized  in  the  cylinder  on  the  compression 
stroke.  If  not,  it  certainly  will  be  vaporized 
after  the  explosion  of  the  rest.  It  would  seem 
desirable,  therefore,  to  heat  considerably  the  air 
supplied  to  an  alcohol  carbureter.  But  too  much 
heating  of  the  air  will  bring  about  a  bad  effect 
on  the  engine,  because  it  will  make  the  charge 
hotter  at  the  end  of  compression,  and  thus  de- 
crease the  weight  oi  the  charge  in  the  cylinder. 
The  horsepower  of  the  engine,  other  things  being 
equal,  will  be  decreased  in  direct  proportion  as 
the  density  of  the  charge  is  lowered  by  this  heat- 
ing, so  that  heating  of  the  air  before  carbureting 
is  good  for  complete  vaporization,  but  bad  if 
carried  too  far  in  its  effect  on  power  reduction. 

The  following  general  conclusions  are  drawn 
as  a  result  of  the  investigations  reported  in  detail 
above : 

(1)  Any  gasoline  engine  of  the  ordinary  types 
can  be  run  on  alcohol  fuel  without  any  material 
change  in  the  construction  of  the  engine.  The 
only  difficulties  likely  to  be  encountered  are  in 
starting  and  in  supplying  a  sufficient  quantity  of 
fuel,  a  quantity  which  must  be  considerably 
greater  than  the  quantity  of  gasoline  required. 

(2)  When  an  engine  is  run  on  alcohol  its 
operation  is  less  noisy  than  when  run  on 
gasoline,  its  maximum  power  is  usually  ma- 
terially higher  than  it  is  on  gasoline  and  there  is 
no  danger  of  any  injurious  hammering  with 
alcohol  such  as  may  occur  with  gasoline. 

(3)  For  air-cooled  automobile  engines  alcohol 
seems  to  be  especially  adapted  as  a  fuel,  since  the 
temperature  of  the  engine  cylinder  may  rise  much 
higher  before  auto-ignition  takes  place  than  is 
possible  with  gasoline  fuel ;  and  if  auto-ignition 
of  the  alcohol  fuel  does  occur,  no  injurious  ham- 
mering can  result. 

(4)  The  consumption  of  fuel  in  pounds  per 
brake  horsepower,  whether  the  fuel  is  gasoline  or 
alcohol,  depends  chiefly  upon  the  horsepower  at 
which  the  engine  is  being  run  and  upon  the  set- 
ting of  the  fuel  supply  valve.  It  is  easily  pos- 
sible for  the  fuel  consumption  per  horsepower- 
hour  to  be  increased  to  double  the  best  value, 
either  by  running  the  engine  on  a  load  below  its 
full  power  or  by  a  poor  setting  of  the  fuel  sup- 
ply valve. 

(5)  These  investigations  also  showed  that  the 
fuel  consumption  was  affected  by  the  time  of 
ignition,  by  the  speed,  and  by  the  initial  compres- 
sion of  the  fuel  ch.irge.  No  tests  were  made  to 
determine  the  maximum  possible  change  in  fuel 
consumption  that  could  be  produced  by  changing 
the  time  of  ignition,  but  when  near  the  best  fuel 
consumption  it  was  shown  to  be  important  to 
have  an  early  ignition.  So  far  as  tested  the 
alcohol  fuel  consumption  was  better  at  low  than 
at  high  speeds.  So  far  as  investigated,  increas- 
ing the  initial  compression  from  70  to  125  lb.  pro- 
duced only  a  very  slight  improvement  in  the  con- 
sumption  of  alcohol. 

(6)  It  is  probable  that  for  any  given  engine  the 


fuel  consumption  is  also  affected  by  the  quantity 
and  temperature  of  cooling  water  used  and  the 
nature  of  the  cooling  system,  by  the  type  of  igni- 
tion apparatus,  by  the  quantity  and  quality  of 
lubricating  oil,  by  the  temperature  and  humidity 
of  the  atmosphere,  and  by  the  initial  temperature 
of  the  fuel. 

(7)  It  seems  probable  that  all  well-constructed 
engines  of  the  same  size  will  have  approximately 
the  same  fuel  consumption  when  working  under 
the  most  advantageous  conditions. 

(8)  With  any  good  small  stationary  engine  as 
small  a  fuel  consumption  as  0.70  lb.  of  gasoline. 
or  1. 16  lb.  of  alcohol  per  brake  horse-power-hour 
may  reasonably  be  expected  under  favorable  con- 
ditions. These  values  correspond  to  0.118  and 
0.170  gal.  respectively,  or  0.95  pint  of  gasoline 
and    1.36  pints    of  alcohol.     Based  on   the   higii 


Heating   and   Ventilating  the   Commercial 
National  Bank  Building -Part  II. 


Ventilation. — Mechanical  ventilation  has  been 
provided  for  the  lower  floors  of  this  building  to 
a  considerable  extent,  in  addition  to  the  usual 
exhaust  ventilation  from  toilet  rooms,  the  exten- 
sive banking  offices  and  safety  deposit  depart- 
ment of  the  Commercial  National  Bank  being 
fitted  for  both  fresh  air  supply  and  exhaust  ven- 
tilation, while  separate  ventilating  systems  are 
installed  for  the  basement  and  sub-basement  stor- 
age and  auxiliary  rooms,  the  engine  room,  the 
boiler  and  pump  room,  and  for  hot  blast  in  the 
building  entrances  in  winter  weather.  For  this 
service  seven  fresh  air  supply  fan  sy.slcms  have 
been   installed,   having   an   aggregate   capacity   of 
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Ventilation  of  the  Bank  Division,    Commercial   National   Bank  Building. 


calorific  values  of  21,120   B.  t.   u.   per  pound   jf 
gasoline   and   11,880  per  pound  of  alcohol,  the;c 
consumptions    represent    thermal     efficiencies    of* 
17.2  per  cent,   for  gasoline  and  18.5  per  cent,  for 
alcohol. 

But  calculated  on  the  basis  of  the  low  calorific 
values  of  19,660  B.  t.  u.  per  pound  for  gasoline 
and  10,620  for  alcohol,  the  thermal  efficiencies  be- 
come :8.5  for  the  former  fuel  and  20.7  for  al- 
cohol. The  ratio  of  the  high  calorific  values  used 
above  is,  gasoline  to  alcohol,  1.78.  The  corre- 
sponding ratio  of  the  low  calorific  values  is  1.85. 
The  ratio  of  the  consumptions  mentioned  above 
is,  alcohol  to  gasoline,  1.66  by  weight,  or  1.44  by 
volume. 


The  High  Costs  of  Operation  at  Poplar, 
England,  near  London,  are  reported  to  be  the 
cause  of  the  coming  removal  to  Scotstown,  in  the 
Clyde  Valley,  Scotland,  of  the  large  shipbuilding 
and  engineering  works  of  Yarrow  &  Co. 


142,330  cu.  ft.  per  minute  and  three  exhaust  fans 
of  an  aggregate  capacity  of  41,515  cu.  ft.  per  min- 
ute. An  interesting  feature  of  the  ventilating  in- 
stallation is  the  use  of  air-washing  systems  for 
all  fresh  air  supplies,  except  that  to  the  engine 
and  boiler  and  pump  rooms,  allowing  air  intake 
connections  at  low  levels  through  the  side  walls 
of  the  building  without  unpleasant  results  from 
the  dirt  and  dust  that  would  otherwise  be  ob- 
tained from  this  source.  Ventilation  is  effected 
by  admission  of  fresh  air  at  points  in  or  near  the 
ceilings  of  the  rooms  supplied,  while  foul  air  is 
exhausted  through  registers  at  or  near  the  floor 
line,  and  the  air  supply  is  tempered  automatically 
by  thermostatic  control.  Both  tempering  and  re- 
heating coils  are  used  with  the  supplies  having 
air  wash  systems  and  tempering  coils  only  for 
the  two  systems  fitted  with  cheese-cloth  filters. 

The  ventilating  services  in  the  different  parts 
of  the  building  are  sub-divided  and  separately 
operated  so  that  each  is  entirely  independent  of 
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the  other  at  all  times.  The  banking  division 
which  occupies  the  second  floor,  the  mezzanine 
and  the  third  floor  is  supplied  with  fresh  air  by 
two  fan  equipments,  one  for  the  second  floor  and 
mezzanine,  and  the  other  for  the  third  floor, 
both  of  which  are  located  in  enclosures  at  the 
cast  side  of  the  third  floor  convenient  to  direct 
intakes  through  the  outside  walls  to  open  court 
spaces.  The  safety  deposit  department,  which 
occupies  a  large  portion  of  the  basement,  is  ven- 
tilated by  an  independent  fan  equipment  located 
at  the  northeast  corner  of  the  basement  with  an 
extensive  system  of  distribution  ducts  extending 
principally  to  the  confined  spaces  and  small  cou- 
pon rooms  in  the  basement,  while  the  street  en- 
trances are  served  by  hot  blast  equipment  in  the 
sub-basement  for  use  in  winter  weather.    The  re- 
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toilet  rooms  and  janitor's  closets  on  all  of  the 
upper  floors.  The  use  of  separate  systems,  pre- 
vents the  conununication  of  odors  from  the  me- 
chanical plant  or  toilets  to  other  parts  of  the 
building. 

I  he  principal  dimensions  of  the  ventilating 
equipment  installed  are  presented,  together  with 
capacities  of  the  fans  and  of  heating  coils,  in 
the  accompanying  table.  Each  separate  system 
has  an  extensive  amount  of  distributing  duct 
work,  the  arrangement  of  which  and  the  location 
of  outlets  are  well  shown  in  the  accompanying 
floor  plans  of  the  building.  System  No.  i,  sup- 
plying the  third  story  of  the  bank  division,  de- 
livers air  into  a  corridor  surrounding  the  upper 
portion  of  the'  court  space  underneath  the  sky- 
light covering  the  main  bank  floor  area,  delivery 
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Ventilation  of  the  Safety  Deposit  Department  in   Basement. 


maining  spaces  in  the  basement  and  sub-basement, 
such  as  store  rooms,  printing  oflice,  etc.,  as  well 
as  also  the  engine  room  and  the  boiler  and  pump 
rooms  have  each  independent  fresh  air  supply 
systems,   although  owing  to  proximity  to   steam 


System. 

Bank,  3d  story,  supply 

Bank,  2d  story,  supply 

Street  entrances,   supply 

Safety  deposit  dept.,  supply 

Basement  and  sub-base,  supply.. 

Engine  room,    supply 

Boiler  and  pump  room,  supply.. 
Safety  deposit  dept.,  exhaust.... 

Bank,  3d  story,  exhaust 

Toilet   rooms,  exhaust 


being  made  through  16  registers  on  the  inner 
sides  of  building  columns  at  this  level.  System 
No.  2,  which  is  confined  to  the  second  story  and 
mezzanine  of  the  bank  division,  delivers  air 
through  four  registers  to  the  mezzanine  gallery. 
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Provisions  for  exhaust  ventilation  from  this  di- 
vision are  made  upon  the  third  story  level  only, 
in  the  floor  of  which  there  are  distributed  18 
exhaust  registers,  20  in.  square,  each  designed 
to  remove  700  cu.  ft.  of  air  per  minute ;  these 
registers  are  installed  in  the  outer  portions  of 
this  floor  level  where  partitions  prevent  free 
communication  with  the  large  central  court  space 
of  the  main  banking  division. 

In   the  safety  deposit  department   a  somewhat 
greater  proportion  of  supply  is  provided  for,  ow- 
ing to  the  more  confined  spaces  ventilated.    Here 
is    a    safety    deposit    vault   approximately    45    ft. 
square,    to    which    1,690   cu.    ft.    is   supplied   per 
minute  through  26  register  openings,  two  trunk 
vaults,   18  X  32  ft.  in  size  each,  each  of  which 
receives   910   cu.    ft.   per    minute    through    seven 
outlets,  56  coupon  rooms  with  separate  supplies, 
which  receive  in  the  aggregate  over  10,000  ft  of 
air  per  minute,  and  a  number  of  committee  and 
office  rooms,   which  with  the  main  corridor,  re- 
ceive the  remaining  3,600  cu.  ft.  of  the  supply.      The 
exhaust   ventilation   provided    for    from   this   di- 
vision is,  as  will  be  noticed  from  the  table,  some- 
what in  excess  of  that   for   supply,   there  being 
a  large  number  of  exhaust  registers  distributed 
in  the  floors  of  the  main  room,  the  corridors  be- 
tween  the   coupon    rooms   and   offices,   the   com- 
mittee rooms,  offices  and  toilet  rooms.    They  are 
so  distributed  in  the  relation  to  the  supply  reg- 
ister   outlet    as    to    effect    a    positive    circulation 
in  all   parts.     It   is   to  be   noted   that   there  are 
no   exhaust   vent   connections   to   the   vault,   cir- 
culation being  had  only  at  such  times  of  the  day 
when  the  main  vault  doors  are  open.     The  ex- 
haust   fan    equipment    for   this    division    is,    like 
that   for   the   third    floor   of   the   banking   divis- 
ion,  located  in  the   attic  to   which   duct  connec- 
tions  are    made    through    the    sub-basement    and 
a  36x42-in.   flue  extending  up  the   pipe  shaft  to 
the  attic  space  alongside  of  the  smoke-stack  en- 
closure.  ■  The    proportions    for    supply    and    ex- 
haust are  such  as  to  cause  a  complete  change  of 
air  about  four  times  per  hour  in  this  department. 
Of  the  remaining  systems,  that  for  the  main 
floor  entrances  was  installed  solely  for  the  sup- 
ply of  hot  blast  at  the  outside  entrances  in  se- 
vere  winter   weather   for   the   purpose   of  diffus- 
ing with   the   cold   air   admitted   and   preventing 
cold  drafts  through  the  corridors.     This  system 
is  necessarily  simple,  having  a  double  duct  con- 
nection to  the  main  entrance  to  the  building  from 
Adams   St.   and   a   single   duct   to   the   Clark   St. 
entrance.     In   the   Clark   St.   entrance   there   are 
two  registers  delivering  3,000  cu.  ft.  per  minute, 
and  in  the  main  Adams  St.  entrance,  eight  reg- 
isters having  a  capacity  of  12,000  cu.  ft.  per  min- 
ute.    These   capacities   were   selected   arbitrarily 
in  view   of  the   expected   usage  of  the  different 
entrances  and  the  tempering  of  the  cold  drafts  ad- 
mitted thereby.     The  basement  and  sub-basement 
system,  No.  5,  is  the  smallest  equipment  installed, 
and    supplies    a   printing    shop,    about   75    ft.    sq. 
in  the  front  corner  of  the  basement  with  about 
3,500  cu.  ft.  per  minute,  distributed  through  ten 
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Commercial  National  Bank   Building 
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System 

Size  of 

Wheel 

Speed. 

Capacity, 

Motor 

No. 

Fan,  ft. 

Width,  in. 

r.p.m. 

cu.  ft.  per  min. 

H.P. 

I 

VA 

«3 

306 

12,480 

7H 

2 

6 

40 

259 

31,745 

20 

5 

23 

300 

15.000 

^^y. 

S 

23 

349 

17,200 

'5 

5 

4H 

9 

344 

5.500 

5 

6 

6 

35 

334 

25.750 

>S 

SKj 

40 

321 

34.655 

3°   , 

8 

5 

28 

300 

18,370 

I25i 

9 

4/> 

36 

26; 

12,600 

7K 

ID 

4 

22 

33a 

10.545 

■7V, 

Lineal  ft.  of 

-in.  Pipe. 

No.  of  Spray 
Heads. 

Gal.  per 
Mm. 

Area. 

Pump  Motor 
HP. 

Tempering. 

Reheating. 

sq.  ft. 

3-600 

2-600 

? 

75 

32 

^V> 

2-1075 

4- 1 200 

36 

185 

76 

lyi 

3-825 

3-825 

20 

■25 

40 

>yi 

3-950 

4-325 

24 

125 

39 

.H 

2-350 

2-22S 

9 

75 

18 

using  machinery,  no  tempering  coils  are  installed 
in  the  fan  intakes,  and  cheese-cloth  filters  only 
are  used  for  cleansing  the  air  supply.  All  ex- 
haust ventilation  is  operated  by  fan  equipments  in 
the  attic,  separate  systems  being  installed  for 
exhaust  from  the  safety  deposit  department,  the 
third  story  of  the  bank   division,  and   from  the 


through  10  outlets  in  the  president's,  directors' 
and  other  private  offices  and  through  41  openings 
to  the  main  banking  division.  The  arrangement 
of  these  supply  registers  is  such  as  to  thoroughly 
distribute  the  air  delivered,  and  these  systems 
were  designed  to  change  the  air  approximately 
three    times   per   hour   in    the   banking   division. 


register  outlets,  while  the  remainder  goes  to  a 
number  of  store  rooms,  locker  rooms,  etc.,  in 
the  sub-basement,  for  the  employees  of  the  build- 
ing. The  engine  room  and  boiler  and  pump  room 
systems  are  each  large  equipments,  intended 
solely  for  the  supply  of  cold  fresh  air  to  the 
heated    machinery    sections    and    have    extensive 
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sjrstems  of  distributing  duct  work  for  diffusing 
the  air  thoroughly  through  these  rooms.  These 
systems  are  each  proportioned  to  change  the  air 
in  the  rooms  served  about  ten  times  per  hour 
for  the  comfort  of  the  workmen,  the  outlets  be- 
ing distributed  alongside  of  building  columns 
and  along  the  side  walls  on  either  side,  as  indi- 
cated in  the  plan  drawing.  A  considerable  amount 
of  exhaust  is  effected  from  these  rooms  by 
the  boiler  furnaces  and  also  by  the  pipe  shaft 
and  enclosure  around  the  steel  smoke-stack  which 
rises  to  a  hooded  outlet  at  the  roof. 

The  remaining  system.  No.  lo,  serves  to  ex- 
haust foul  air  from  the  toilet  rooms  on  practi- 
cally all  floors  of  the  building.  In  the  lower 
floors  numerous  toilet  and  locker  rooms  are  ven- 
tilated from  the  sub-basement  to  the  second  floor 
mezzanine,  above  which  there  is  only  a  janitor's 
closet  and  a  small  men's  toilet  served  on  each 
of  the  floors,  excepting  the  eleventh  story  in 
which  the  large  public  toilet  rooms  of  the  build- 
ing are  located.  For  the  latter  service  extensive 
gathering  duct  cotuiections  are  installed,  there 
being  an  exhaust  register  located  in  the  rear  of 
each  of  the  toilet  enclosures  of  the  extensive 
groups.  This  system  exhausts  about  half  of  its 
capacity  from  the  toilets  below  the  fourth  floor, 
and  over  2,600  ft.  per  minute  from  the  eleventh 
floor  toilet  rooms,  while  on  the  other  upper  office 
floors,  there  are  uniformly  two  vent  registers  to 
each  floor,  one  exhausting  from  a  janitor's  closet 
and  the  other  from  a  small  men's  toilet,  and  in 
a  number  of  cases  connections  to  private  toilets 
•  in  special  office  suites,  each  of  which  draws  at  the 
rate  of  50  cu.  ft  per  minute. 

The  fan  equipments  for  these  ventilating  sys- 
tems are,  as  above  stated,  located  in  three  sep- 
arate groups,  those  for  the  banking  division  fresh 
air  supply  on  the  east  side  of  the  third  floor,  the 
remaining  fresh  air  supply  fans  in  the  sub-sur- 
face floors,  and  the  exhaust  equipment  in  the 
attic  above  the  eighteenth  floor.  This  arrange- 
ment of  the  fresh  air  supply  apparatus  was  due 
in  part  to  the  use  of  the  air  wash  systems  which 
renders  the  locations  independent  of  considera- 
tion as  to  points  of  intake  of  outside  air.  The 
two  fans  on  the  third  floor  have  intake  through 
ordinary  windows  opening  into  open  courts  at 
the  rear  of  the  building,  while  those  located  in 
the  subsurface  floors  have  intake  through  ducts 
carried  up  to  special  screened  intake  openings 
at  the  rear  comer  of  the  building  on  the  second 
floor  level.  In  all  five  equipments  fitted  with 
air  washing  systems,  there  is  in  the  intake  con- 
nection a  tempering  coil  for  the  purpose  of  pre- 
heating the  incoming  air  sufficiently  in  extreme 
winter  weather  to  prevent  freezing  of  the  spray 
of  the  air  wash,  after  which  the  air  is  passed 
to  the  spray  chamber.  The  air  washing  appa- 
ratus is  of  the  Acme  type,  furnished  by  Thomas 
4  Smith,  Chicago,  which  has  been  previously  de- 
scribed in  these  columns,  and  consists,  in  each 
case,  of  the  spray  chamber  in  which  the  air 
passes  through  an  unbroken  sheet  of  water  spray 
and  between  the  latter  and  the  fan  intake,  a  sep- 
arator or  eliminator,  for  preventing  entrained 
water  being  carried  along  in  drops  into  the  fan 
mtake.  The  spray  chamber  is  an  enlargement 
over  the  mtake  duct  so  as  to  greatly  reduce  the 
veloaty  of  the  mcoming  air,  and  in  it  are  mount- 
ed on  a  pipe  framework  spray  nozzles  so  placed 
as  to  effectively  distribute  the  spray ;  the  nozzles 
used  are  the  Thomas  No.  6  bar  lock,  circular 
spoon  brass  nozzles  which  are  fitted  for  easily 
freeing  themselves  in  case  they  are  clogged  by 
obstructions  coming  through  the  water  piping. 
The  eliminator  consists  of  a  series  of  narrow 
vertical  baffle  plates  with  hooked  edges  which 
are  so  placed  as  to  cause  the  passing  air  to  take 
a  tortuous  path  and,  as  the  entire  eliminator 
chamber  is  inclined  slightly  upward  toward  the 
fan  the  moisture  from  the  passing  air  is  arrest- 
ed  by  the  baflle   plates  and    forced   downward 
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toward  the  base  of  the  chamber,  where  it  drains 
back  into  the  catch  basin  underneath.  The  wa- 
ter for  the  spray  is  used  over  and  over  continu- 
ously for  a  number  of  days  at  a  time,  being  re- 
circulated for  this  purpose  by  a  motor-driven 
centrifugal  pump.  The  catch  basins  all  have  ser- 
vice water  supply  connections  with  float  valve 
control  to  maintain  the  water  level  against  evap- 
oration by  the  passing  air  and  all  pump  suctions 
have  double  strainers  to  prevent  obstruction  of 
the  piping.  The  principal  details  of  one  of  the 
air  washing  equipments  is  shown  in  the  accom- 
panying illustration  of  the  third  story  system, 
No.  I. 

The  fans,  which  were  furnished  by  the  B.  F. 
Sturtevant  Co.,  are  of  the  centrifugal  exhauster 
type  with  top  horizontal  discharge  casings,  and 
are  all  belt  driven  by  slow-speed  electric  motors, 
operated  from  the  power  circuits  of  the  build- 
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frames  over  which  the  cheese-cloth  is  tightly 
stretched,  each  screen  being  arranged  to  slide 
on  rollers  in  independent  grooves  so  that  they 
may  be  easily  removed  for  cleaning. 

The  heating  stacks  installed  in  all  of  the  fresh 
air  supply  systems  except  those  for  the  engine 
room  and  boiler  and  pump  rooms,  are  of  the  cast- 
iron  base  type,  installed  in  amounts  of  lineal  feet 
of  I -in.  pipe,  indicated  in  the  accompanying  table, 
and  were  furnished  by  the  American  Blower  Co., 
Detroit,  Mich.  Both  tempering  and  reheating 
coils  are  installed  in  from  2  to  4  sections  to  en- 
able adjustments  of  the  heating  surface  to  be 
made  in  accordance  with  the  requirements  of 
the  rooms  supplied,  and  all  are  fitted  with  by-pass 
dampers  under  thermostatic  control  for  secur- 
ing the  desired  temperature  of  delivery.  The 
temperature  controlling  apparatus  for  the  fresh 
air  supply  systems,  which  together  with  that  for 
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ing,  which  motors  were  supplied,  together  with 
those  operating  the  circulating  pumps  of  the  air 
wash  systems,  by  the  Western  Electric  Co.,  Chi- 
cago. A  feature  of  the  duct  connections  to  the 
fans  is  the  use  of  canvas  boots  at  the  delivery 
outlets  to  prevent  communication  of  vibration 
from  the  fan  casings  to  the  duct  work.  The  boots 
consist  of  sleeves  of  No.  6  duck,  2  ft.  in  length, 
well  sized  and  painted,  bolted  air-tight  between 
the  fan  outlet  and  the  reheater  casing  or  duct 
line.  The  duct  work  systems  are  well  fitted 
with  dampers,  tight  closing  dampers  being  in- 
stalled in  all  of  the  intake  connections  near  the 
outer  walls  and  also  for  by-passing  all  heater 
coils  for  the  purpose  of  reducing  the  temperature 
of  the  air  delivered.  At  all  branches  in  the  duct 
lines,  there  are  installed  adjustable  air  splits 
which  may  be  adjusted  from  outside  of  the  duct 
to  control  the  amount  of  air  passing  in  the 
branches.  The  duct  lines  are  fitted  with  cleaning 
holes,  10  in.  square,  located  at  all  curves  and  at 
all  branch  connections  to  main  duct  lines.  The 
ducts  are  of  galvanized  iron  construction,  heavily 
braced  when  greater  than  256  sq.  in.  in  cross 
section  and  are  built  of  No.  22  gauge  metal  for 
lines  of  4  sq.  ft.  area  and  larger,  and  of  No.  24 
gauge  for  smaller  lines.  Covering  is  applied  to 
the  duct  lines  only  on  the  engine  room  and 
boiler  and  pump  room  systems,  and  between  the 
intakes  and  tempering  coils  of  the  remaining 
fresh  air  supply  systems,  the  covering  being  of 
^-in.  asbestos  air  cell  blocks,  lapped  and  can- 
vas covered.  The  engine  room  and  boiler  and 
pump  rooms  system  filters  consist  of  screens  of 
l/l^va.    mesh    wire    netting    mounted    on    iron 


the  control  of  the  direct  radiation,  was  supplied 
by  the  Johnson  Service  Co.,  is  especially  designed 
to  maintain  the  temperature  of  the  air  delivered 
at  70°  under  all  conditions.  The  control  is,  in 
the  case  of  the  fresh  air  supply  systems,  applied 
to  the  by-pass  dampers  underneath  the  coils 
while  for  the  direct  radiation,  thermostats  in  the 
rooms  controlled  operate  motor  valves  on  the 
steam  supply  connections  to  the  radiators. 

The  banking  quarters  of  the  building  are 
equipped  with  a  complete  system  of  wiring  for 
call  bells,  telephones,  watchmen's  service,  tele- 
graph, clocks,  etc.  A  pneumatic  tube  system  for 
transmission  of  documents,  telegrams,  etc.,  be- 
tween the  various  departments  was  also  in- 
stalled by  the  Lamson  Consolidated  Store  Ser- 
vice Co.  The  plumbing  and  sewerage  was  in- 
stalled by  M.  J.  Corboy,  and  that  portion  of  the 
drainage  below  street  sewer  level  is  disposed  of 
by  a  duplicate  pneumatic  ejector  system  installed 
by  the  Shone  Co.  Foundations  for  all  machinery 
were  installed  by  H.  A.  Bishop  &  Co.,  Chicago. 
The  electrical  equipment,  including  generating  ap- 
paratus, was  installed  by  the  Brennan  Electric 
Construction  Co.,  of  Chicago,  and  the  elevator 
equipment  by  the  Otis  Elevator  Co.  The  refrig- 
erating plant  which  is  installed  for  cooling  water 
for  the  drinking  fountains  in  the  hallways  is  of 
the  absorption  type  built  by  the  Carbondale  Ma- 
chine Co.,  Carbondale,  Pa.  A  vacuum  sweeping 
system  has  also  been  installed  by  the  Vacuum 
Cleaner  Co. 

The  ventilating  equipment  was  designed  by  the 
architects  of  the  building,  D.  H.  Burnham  & 
Co.,    of    Chicago,    under    the    direction    of    Mr. 


November  2,  1907. 


THE    ENGINEERING    RECORD. 


493 


John    D     Small,    chief    mechanical    engineer.     Erecting   a    Heavy    Steel    Building    with 

Thomas  &  Smith,  Chicago,  were  contractors  for  T"      J     J    t- 

the  heating  and  ventilating  systems.  JinnlWlnKS. 


A  Long  Rope  Tramway. 


A  rope  tramway  4  km.  long  and  overcoming 
a  difference  in  elevation  of  1,819  m.  has  been  sup- 
plied by  Ceretti  &  Tanfani  to  the  Itahan  military 
authorities  for  building  a  fortress  in  the  Italian 
Alps.  The  line  starts  at  Cesana,  where  the  power 
and  loading  station  is  placed.  The  first  section 
is  1,230  m.  long  and  runs  to  a  station  484  m. 
above  the  lower  terminal.  Between  these  two 
stations  are  several  intermediate  supporting  sta- 
tions, the  maximum  distance  between  them  being 
400  m.  The  tramway  cable  for  loaded  buckets 
on  this  section  of  the  line  is  a  steel  rope  24  mm. 


The  Boston  Elevated  Ry.  Co.  has  recently  ex- 
perienced a  shortage  of  power  and  retained  the 
Stone  &  Webster  Engineering  Corporation  to 
investigate  their  power  plants.  The  report  rec- 
ommended present  relief  by  extensions  aggre- 
gating about  12,000  kw.  for  the  power  stations  at 
Lincoln  Wharf,  Boston;  at  Sullivan  Square, 
Charlestown,  and  at  Harvard  Square,  Cambridge. 

The  principal  power  station,  at  Lincoln  Wharf 
was  illustrated  and  described  in  The  Engineering 
Record  of  August  17,  1901.  It  has  a  massive 
steel  framework  92  ft.  high  from  foundation 
line  to  top  of  main  columns  and  consists  of  a 
one-story  engine  house  67  ft.  8  in.  wide,  and  a 
parallel   and   adjacent   boiler   house   82   ft.   8   in. 


Erecting  Lincoln  Wharf  Power  House  Extension. 


in  diameter,  and  that  for  empty  buckets  is  18 
mm.  From  the  second  main  station  there  is  a 
span  1,250  m.  long,  rising  750  ra.  to  the  third 
main  station,  from  which  the  third  section,  1,350 
m.  long,  rises  585  m.  higher  to  the  upper  ter- 
minal station.  The  tramway  cables  for  the  two 
upper  spans  are  28  mm.  in  diameter  for  the  load- 
ed cars  and  24  mm.  for  the  empty  cars.  The  cars 
are  hauled  by  a  steel  rope  20  mm.  in  diameter 
driven  at  a  speed  of  ij^  to  2  m.  per  second  by 
hydraulic  power.  The  cars  or  buckets  attached 
to  the  hauling  rope  are  spaced  480  m.  apart  and 
each  of  them  is  rated  with  a  carrying  capacity 
of  400  kg.  The  tramway  is  in  continuous  opera- 
tion, requiring  55  h.-p.  and  handles  about  144 
,  tons  daily.    It  is  stated  to  have  cost  about  $60,000.* 


A  Freight  Movement  of  8,630  cars  in  24  hrs. 
is  reported  as  having  passed  Lewistowo  Junction 
on  the  Pennsylvania  R,  R.  on  Sept.  29. 


wide  and  three  stories  in  height  below  the  coal 
bunkers.  The  engine  house  has  only  two  longi- 
tudinal rows  of  columns,  one  of  which  is  on  a 
center  line  between  the  two  houses  and  serves 
for  the  boiler  house  also.  In  the  boiler  house 
there  are  six  longitudinal  lines  of  columns,  in- 
cluding the  one  common  to  the  engine  house  and 
in  the  engine  house  there  are  only  two  lines  in- 
cluding the  same  common  columns.  All  of  the 
columns  are  arranged  in  transverse  bents  17  ft. 
7J4  in.  apart  except  at  the  outer  end  and  form 
three  20-ft.  center  aisles  and  two  side  aisles 
about  10  ft.  and  12  ft.  wide  in  the  boiler  house 
arid  leave  a  single  unobstructed  floor  space  of  the 
•  full  width  of  the  engine  house.  The  coal  bunkers 
60  ft.  wide,  extend  the  full  length  of  the  build- 
ing, and  are  nearly  60  ft.  high  from  the  founda- 
tion line  to  the  bottom  of  the  bin.  They  are 
made  with  horizontal  transverse  bottom  gir- 
ders 20  ft,  long  and  inclined  side  girders  about 


35  ft.  long  over  all  supporting  lines  of  longitud- 
inal I-beams  and  tied  together  at  the  foot  by 
horizontal  eye-bars  and  at  the  top  by  the  roof 
trusses,  both  passing  through  the  bin.  The  roof 
trusses  are  riveted  lattice  girders  about  6  ft.  deep 
and  60  ft.  long  for  the  boiler  house  and  16  ft 
deep  and  67  ft.  long  for  the  engine  house. 

In  order  to  increase  the  boiler  capacity  it  has 
been  found  necessary  to  extend  one  end  of  the 
building  with  a  full  width  addition  occupying  a 
trapezoidal  area  150  ft.  4  in.  wide  by  118  ft.  2  in. 
long  on  the  long  side,  and  59  ft.  ij^  in.  long  on 
the  short  side,  including  four  regular  transverse 
bents  of  framework  and  three  special  bents  at 
the  oblique  end.  The  design  was  the  same  as  that 
of  the  original  structure  except  that  it  was  made 
somewhat  heavier  to  provide  for  increased  loads, 
but  the  erection  methods  were  different  and  are 
of  interest  on  account  of  their  simplicity  and 
economy,  and  of  the  rapidity  and  successful  re- 
sults obtained  by  them. 

It  was  at  first  intended  to  erect  the  new  super- 
structure entirely  with  overhead  movable  der- 
ricks. Accordingly  two  steel  jinny  wink  derricks 
were  erected  on  the  roof  of  the  old  part  of  the 
building  and  commenced  operations  by  unload- 
ing the  material  from  trucks  and  erecting  it  com- 
plete for  the  first  panel,  after  which  they  moved 
forward  on  the  steel  work  and  erected  the  next 
two  panels  in  the  same  manner. 

As  the  building  is  situated  in  a  congested  part 
of  the  city  where  the  street  traffic  is  heavy  and 
cannot  be  obstructed  or  interrupted,  and  as  the 
sidewalk  and  elevated  railroad  structures  come 
close  to  the  building  lines,  it  was  impracticable 
to  store  any  materials  outside  of  the  building  or 
even  to  have  trucks  standing  long  there  while 
being  unloaded.  It  was  therefore  necessary  to 
handle  the  steel  work  as  fast  as  it  was  received, 
and  in  order  to  permit  the  rapid  erection  demand- 
ed by  the  rush  order,  it  was  also  necessary  to 
store  material  in  advance  of  erection  inside  the 
building  lines. 

A  guyed  steel  derrick  with  an  80-ft.  mast  and 
a  70-ft.  boom  was  set  up  near  the  middle  of  the 
lower  floors  so  as  to  command  practically  the  en- 
tire area  of  the  building  and  unloaded  the  bulk  of 
the  material.  It  also  erected  the  columns,  beams 
and  girders  up  to  and  including  the  economizer 
floor  on  which  it  stored  the  material  for  the  up- 
per part  of  the  structure. 

Above  the  economizer  floor  the  structure  was 
erected  by  the  jinniwink  derricks  moved  forward 
on  the  completed  panels  and  erecting  the  mem- 
bers of  the  framework  from  the  bottom  upward 
exactly  as  viaducts  are  erected  by  overhead  trav- 
elers. After  the  completion  of  the  boiler  house, 
a  100-ft.,  lo-ton  steel  boom  with  a  special  Chi- 
cago foot  block  was  set  at  the  foot  of  one  of  the 
intermediate  columns  in  the  side  wall  of  the 
boiler  house  near  the  middle  of  the  extension 
so  as  to  command  practically  the  entire  area  and 
height  of  the  engine  house,  and  with  it  the  en- 
gine house  framework,  consisting  merely  of  the 
one  row  of  wall  columns  and  the  roof  trusses 
and  connecting  members,  was  erected. 

The  foot  block  was  made  with  two  12-in.  chan- 
nels IS  in.  long,  with  their  webs  6  in.  apart  and 
their  flanges  turned  inwards  and  riveted  to  two 
i2xJ4-in.  cover  plates.  The  channel  webs  were 
punched  for  four  i-in.  horizontal  bolts  through 
I2xi2-in.  horizontal  timbers  fitted  between  the 
projecting  edges  of  the  cover  plates  and  forming 
the  cantilever  girder  anchored  to  the  steel  frame- 
work of  the  building  and  supporting  the  boom 
beyond  the  outer  face  of  the  column  which  was 
utilized  for  its  derrick  mast.  The  cover  plates, 
were  bored  in  the  center  for  a  3-in.  vertical  pin 
with  a  24-in.  grip  the  upper  end  of  which  has  a 
solid  collar  and  engaged  a  cast-iron  knuckle 
block  with  eccentric  lugs  bored  to  receive  the 
2j4-in.  horizontal  boom  pivot  pin. 
The  jinniwink  derrick  had   steel  sills  seated 
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on  loose  track  timbers  laid  on  the  upper  tier  of 
beams  and  girders  in  the  boiler  house  and  were 
readily  advanced  by  pushing  forward  by  hand. 
The  minimum  erection  gang  of  six  men  operat- 
ing each  jinny  wink  being  sufficient  for  this  pur- 
pose. The  lead  lines  of  their  tackles  were  taken 
around  snatch  blocks  to  the  capstan  heads  of  two 
double-drum  American  Hoist  &  Derrick  Co.'s  en- 
gines located  on  the  ground  on  opposite  sides  of 
the  building. 

The  jinniwinks  were  simply  small  movable 
steel  derricks  of  7  tons  capacity,  weighing  about 
3,000  lb.  each.  The  framework  consisted  essen- 
tially of  a  transverse  and  a  longitudmal  horizon- 
tal sill  forming  a  T-shape  base  supporting  two 
inclined  shear  legs  in  a  vertical  plane  and  one 
inclined  back  leg,  with  a  40-ft.  boom  pivoted  at 
the  intersection  of  the  sills.  Most  of  the  mem- 
bers of  the  framework  were  made  with  pairs  of 
8-in.  channels,  back  to  back,  latticed,  and  a 
second,  shorter,  transverse  sill  was  attached  to 
the  extremity  of  one  of  the  T-pieces  to  enable 
the  jinniwink  to  be  moved  across  open  spaces 
between  girders.  The  length,  width  and  height 
of  the  framework  were  about  20,  12  and  16  ft. 
respectively. 

Neither  the  guyed  derricks  or  the  loo-ft.  boom 
were  moved  during  erection,  the  latter  being 
arranged  to  utilize  one  of  the  columns  of  the 
building  for  a  ma.-;!.  The  field  rivets  were  driven 
by  Chicago  Pneumatic  hammers  operated  by  air 
from  an  Ingersoll-Scrgeant  compressor.  The 
work  was  verj-  efficiently  executed  by  a  force 
which,  when  all  six  riveting  gangs  were  at  work 
with  the  erectors.  nunibLTcd  only  about  40  men. 

The  building  weighed  alxjut  900  tons  and  the 
contract  for  it  and  for  the  other  two  power  house 
extensions  was  awarded  Feb.  15,  1907.  It 
provided  that  the  shipment  of  steel  from 
the  shops  must  be  commenced  May  ist, 
erection  commenced  May  15th,  and  the  erection 
of  the  framework  so  far  advanced  that  the  wall 
columns  should  be  finished,  riveted  and  painted 
in  readiness  for  the  construction  of  the  wall  ma- 
sonrj-  by  July  ist.  A  bonus  was  offered  for  the 
completion  of  this  work  15  days  sooner  than 
contract  limit  and  another  and  larger  bonus  was 
offered  for  its  completion  30  days  in  advance  of 
contract  time.  The  30  days  bonus  was  earned 
with  two  days  to  spare  for  the  Lincoln  Wharf 
Power  House  and  with  about  two  weeks  to  spare 
for  each  of  the  other  power  houses. 

The  work  was  designed  and  its  construction 
carried  on  under  the  direction  of  the  Stone  & 
Webster  Engineer  Corporation.  The  contract 
for  the  steelwork  was  awarded  to  L.  F.  Shoe- 
maker &  Co.  The  structural  steelwork  was  fab- 
ricated at  their  Schuylkill  Bridge  Works  plant 
and  the  erection  was  directed  by  Mr.  L.  D. 
Rights,  contracting  manager. 


An  Automatic  Ore-Weighing  Machine,  said 
to  be  the  largest  yet  constructed,  has  been 
shipped  from  England  by  Messrs.  Samuel  Deni- 
son  &  Son,  Ltd.,  to  the  Canadian  Northern  On- 
tario Ry.  Co.,  for  use  at  the  Parry  Sound  coal 
depot  of  that  line.  The  capacity  of  the  machine 
is  800  tons  per  hour.  The  ore  is  delivered  to  a 
special  belt  conveyor,  36  in.  wide,  which  travels 
at  a  speed  of  600  ft.  per  minute.  A  continuous 
weighing  apparatus  operates  in  conjunction  with 
the  conveyor  and  a  recording  indicator  shows  the 
total  net  weight  of  ore  handled  in  any  predeter- 
mined period,  the  tare  being  deducted  automatic- 
ally. The  weighing  apparatus  operates  once  every 
four  seconds.  The  return  run  of  the  conveyor 
belt  drives  the  recording  mechanism  and  controls 
the  weighing,  so  that  slipping  on  the  driving 
wheel  and  changes  of  speed  of  the  belt  travel  do 
not  affect  the  accuracy  of  the  results,  which, 
according  to  "The  Engineer,"  are  correct  within 
one-half  of  one  per  cent  The  English  Board  of 
Trade  has  sanctioned  the  use  of  these  machines. 


The  Bracing  of  Trenches  and  Tunnels. 

The  sheathing  and  bracing  of  trenches  and 
tunnels  in  dry  and  water-bearing  materials  were 
treated  under  the  general  subject  of  bracing  in 
a  paper  on  October  16,  before  the  American  So- 
ciety of  Civil  Engineers.  The  paper,  which  was 
by  Mr.  J.  C.  Meem,  was  entitled,  "The  Bracing 
of  Trenches  and  Tunnels,  with  Practical  For- 
mulas for  Earth  Pressures,"  and  was  printed  in 
the  Society's  "Proceedings,"  Vol.  xxxiii,  p.  599. 
The  following  abstract  gives  the  main  points  of 
the  theoretical  ccnsiderations  of  the  paper. 

The  term  "sheeting"  is  taken  by  Mr.  Meem 
to  mean  that  class  of  sheathing  which  is  set  in 
or  driven  coincidentally  with  the  excavation. 
That  class  of  sheathing  which  is  driven  ahead 
of  the  excavation  or  beyond  its  final  limits,  is 
referred  to  as  "sheet  piling."  The  general  ques- 
tion of  earth  pressure,  in  connection  with  its 
action  on   sheeting   and  bracing,   Mr.   Meem   be- 


eral  theory,  which  assumes  that  earth  pressure 
acts  along  the  line  of  rupture  and  parallel  with 
that  line,  and  is  therefore  greatest  at  the  toe, 
but  this  theory  is  not  borne  out  in  actual  prac- 
tice, and  all  closely-sheeted,  well-braced  trenches 
invariably  show  a  heavier  pressure  at  the  top 
than  at  the  bottom.  Any  attempt  to  assume  a 
theoretical  condition  which  is  contrary  to.  this 
fact  must  be  of  little  value  to  engineers  in  mak- 
ing practical  calculations.  Many  retaining  walls 
have  been  built  from  designs  based  on  this  the- 
ory; and  Mr.  Meem  believes  that  it  makes  little 
difference,  practically,  which  form  of  reasoning 
is  applied  to  retaining  walls.  It  does,  however, 
make  a  vast  difference  which  form  of  reasoning 
is  applied  to  a  braced  trench,  or  to  a  concrete 
wall  reinforced  horizontally ;  and,  while  Mr. 
Meem  does  not  contradict  this  theory,  if  based 
entirely  on  a  theoretical  condition  of  frictionless 
material,  he  does  advise  against  its  use  in  ordi- 
nary practice. 
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lieves  has  never  been  developed  so  as  to  recon- 
cile the  theoretical  with  the  practical  conditions, 
and  he  develops  a  practical  basis  for  effecting  an 
approximate  reconciliation  between  the  actual 
conditions  of  stability  of  earth  and  the  theoretical 
formulas  or  resultants  arising  therefrom. 

In  all  his  experience,  Mr.  Meem  has  used  the 
diagram,  Fig.  i,  for  calculations  of  earth  pres- 
sure, whether  applied  to  retaining  walls  or  to 
sheeting  and  bracing.  If  B  C  be  the  line  of  the 
sheeting,  and  D  C  the  natural  slope  of  the  earth, 
b  being  the  angle  of  repose,  then  the  mass  of 
earth  causing  pressure  against  the  line,  B  C, 
is  contained  within  the  triangle,  D  B  C.  The 
weight  of  the  earth  in  this  triangle  rests  on  D  C, 
and  its  thrust  is  transmitted  to  B  C,  not  through 
the  toe  of  each  layer  at  the  foot  of  its  slope  line, 
but  by  the  arching  effect  of  this  earth  between 
the  lines,  B  C  and  D  C.  For  purposes  of  calcu- 
lation, it  is  probably  not  far  from  correct  to 
assume  that  a  line,  A  C,  bisecting  this  triangle, 
D  C  B,  measures  with  B  C  an  area  equivalent 
to  the  weight  transmitted  as  thrust  against  this 
line,  B  C.  Also,  it  is  true  that  the  center  of  pres- 
sure against  5  C  is  where  a  perpendicular  from 
the  center  of  gravity  of  the  triangle,  ABC, 
meets  this  line. 

This  assumption  is  going  contrary  to  the  gen- 


In  other  words,  if  it  be  assumed  that  D  C  is 
a  solid  plane,  and  that  the  triangle,  D  C  B,  is 
filled  entirely  with  particles  which  are  absolutely 
without  friction,  and  therefore  the  weight  of  one 
upon  the  other  transmits  accumulatively  the 
weight  of  all  entirely  and  directly  to  the  bottom, 
then  the  truth  of  the  theory  noted  above  cannot 
be  controverted.  Such  a  condition,  however,  does 
not  exist,  and  earth  pressures  and  aqueous  pres- 
sures are  not  similar ;  for,  in  dealing  with  ordi- 
nary materials,  it  is  impossible  to  proceed  with  ^ 
any  practical  calculations  without  taking  into  ac- 
count the  frictional  resistance  of  these  materials 
and  their  arching  effects,  which  render  it  vir- 
tually impossible  to  consider  their  action  as  in 
any  way  allied  to  hydrostatic  action.  For  in 
stance,  Mr.  Meem  has  repeatedly  observed  where 
trenches  have  been  sheeted  from  B  to  E.  Fig.  I, 
and  the  excavation  has  been  continued  below  B 
without  sheeting,  that  cutting  excavations  have 
been  made  in  loams,  clays  or  moist  sands 
back  along  the  line,  E  M,  by  the  use  of  light 
poling-boards  driven  in  under  the  toe  of  the 
.sheeting  at  E,  without  disturbing  the  stability  of 
the  mass  above.  If  this  sheeting  had  been  so 
poorly  put  in  as  to  cause  the  stability  of  the 
mass  to  be  disturbed,  it  would  have  manifested 
itself  by  Aie  continual  dropping  of  masses  of  ma- 
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terial  from  above,  rather  than  as  a  constant  pres- 
sure, as  would  have  been  the  case  had  the  mate- 
rial been  full  of  water  or  absolutely  frictionless. 
And,  if  any  small  holes  should  be  left  between 
these  poling-boards  in  absolutely  dry  sand,  it 
would  "bleed"  in  through  these  orifices  just  as 
the  sand  runs  into  an  hour-glass,  until  the  hole 
had  gone  to  the  top  of  the  excavation,  but  at  no 
time  would  there  be  observed  any  continuous 
pressure  which  could  be  defined  in  any  way  as 
equal  to  the  entire  weight  of  the  sand  from  the 
bottom  to  the  top  over  the  tmsheeted  area. 

It  may  be,  as  Mr.  Mecm  has  frequently  ob- 
served, that  the  lower  part  of  a  trench  may  be 
left  unsheeted,  as  from  E  to  C,  and  for  a  con- 
siderable distance  longitudinally  in  clays  and 
moist  sands,  without  disturbing  the  stability  of 
the  face,  E  C,  and  yet  more  or  less  heavy  pres- 
sure may  be  observed  in  the  bracing  above.  This 
can  only  be  explained  on  the  theory  of  the  arch- 
ing effect  of  the  material  above,  one  buttress  of 
the  arch  being  B  E,  and  the  other  D  C.  If  this 
be  correct,  there  can  be  no  doubt  of  the  action 
being  wedge-like,  with  the  center  of  pressure  op- 
posite the  center  of  gravity.  Any  engineer  who 
has  had  to  do  with  excavations  must  be  aware 
of  the  fact  that  pressures  are  frequently  "devel- 
oped in  the  top  braces  and  rangers  while  men  are 
excavating   with   impunity   beyond   the   limits   of 


Figure  1. 

the  sheeting  at  the  bottom  of  the  trench.  It  is 
possible,  also,  at  any  time  to  cut  or  remove  the 
bottom  sheeting  (except  in  dry  sand)  for  a  con- 
siderable percentage  of  the  vertical  distance  from 
the  bottom,  and  for  indefinite  lengths,  without 
interfering  with  the  stability  of  the  bank  above, 
provided  the  sheeting  is  removed  without  jarring. 
Any  practical  man,  however,  will  admit  that  it 
would  be  suicidal  to  remove  any  one  of  the 
braces  near  the  top  of  the  excavation,  particu- 
larly after  the  ground  had  stood  for  any  consid- 
erable time. 

The  practical  application  of  the  foregoing  will 
now  be  shown,  and  the  formula  be  demonstrated. 
Let  b  (in  Fig.  i)  =  the  angle  of  repose,  a  = 
90°  —  fc,  c  =  a/2,  h  =  height  =  B  C,  and  w 
=  weight  of  I  cu.  ft.  of  earth. 

Then,  the  area  oi  A  C  B  =  h  X  h,  tan.  c  -i- 
2,  and  the  weight  of  the  mass  of  earth  causing 
pressure  on  B  C  ^^  w  h'  tan.  c  -r-  2. 

The  resultant  pressure  of  this  mass  would  oc- 
cur at  two-thirds  of  the  height,  or  at  P,  in  Fig.  I. 

In  the  case  of  a  well-sheeted  and  braced  bank, 
there  would  be  no  overturning  moment,  but  there- 
would  be  a  thrust,  represented  by  the  general 
tendency  of  the  triangle,  ^  S  C,  to  sHde  along 
the  line.  A  C,  and  therefore  move  out  and  exert 
pressure  in  a  horizontal  direction. 

To  understand  this  more  clearly,  it  might  be 
well  to  assume  that  the  lines,  B  C  A  and  D  C  A, 
are  blocks  of  ice  which  are  held  in  place  along 
the  line,  D  C,  by  their  weight  impinging  on  this 
line,  and  on  the  line,  B  C,  by  a  rigid  strut  bear- 
ing against  that  line  at  P.  If  the  pressure  at  P 
be  slightly  released,  the  whole  triangle,  B  D  C, 
will  slide  along  D  C  and  assume  a  new  position. 
If,  again,  .^  B  C  be  taken  as  a  solid  wedge  bear- 
ing against  a  solid  block,  A  C,  and  the  wedge  be 


forced  down,  then,  in  order  that  it  may  be  re- 
sisted most  effectually  at  any  one  point,  this  re- 
sistance should  be  placed  at  P.  Or,  in  a  word, 
Mr.  Meem  believes  that  the  action  of  earth  pres- 
sure in  properly  braced  trenches  is  more  closely 
allied  to  that  of  a  coherent  solid  than  to  that 
of  an  aqueous  or  frictionless  mass. 

Mr.  Meem  believes  that  there  is  a  limit  of 
depth  beyond  which  it  is  not  possible  to  brace  a 
trench  against  the  pressures  which  would  be  de- 
veloped, and  he  believes  that  this  limit  could  be 
defined  by  a  simple  practical  calculation,  depend- 
ing, of  course,  upon  the  nature  of  the  soil  through 
which  the  trench  was  dug.  For  example,  if  a 
trench  be  sunk  20  ft.  and  stopped,  the  pressure 
developed  at  the  is-ft.  level  will  not  be  exces- 
sive, whereas  if  it  be  continued  to  60  ft.  the 
bracing  will  have  to  be  heavily  reinforced  at 
the  same  15-ft.  level;  and,  if  the  trench  be  carried 
down  to  an  indefinite  depth,  no  bracing  would 
eventually  be  able  to  withstand  the  pressures  at 
this  same  point,  owing  to  what  may  here  be  de- 
scribed in  a  homely  way  as  the  "topheaviness" 
of  the  bank.  Anyone  who  has  had  to  do  with 
deep  trenches  or  tunnels,  however,  must  realize 
that  an  exposed  face  of  earth  is  under  no  more 


Figure  2. 

pressure  at  the  bottom  of  the  deepest  trench  or 
tunnel  than  it  is  at  the  bottom  of  a  shallow  one. 

As  an  illustration  of  this  several  of  the  bot- 
tom plates  of  a  lined  tunnel  which  had  been 
driven  at  a  depth  of  about  70  ft.  by  the  shield 
method,  were  removed,  exposing  a  face  of  moist 
sand.  The  latter  was  in  as  quiescent  and  un- 
disturbed a  state  as  though  the  exposure  had  been 
made  only  a  few  feet  from  the  surface. 

The  danger  in  sheeting  a  trench  arises  mainly 
from  three  causes : 

a. — In  driving  the  sheeting  carelessly  and  al- 
lowing slips  to  occur  behind  it;  or,  in  the  case 
of  clayey  soils,  not  properly  guarding  against 
voids  which  may  occur  behind  the  sheeting.  The 
natural  tendency  of  earth  eventually  to  fill  these 
voids  causes  slips,  which  develop  not  only  the 
full  pressures  theoretically  provided  for,  but  fre- 
quently, by  reason  of  the  shock  incidental  to  the 
velocity  of  slip,  cause  increased  pressure  to  im- 
pinge against  the  sheeting  and  incidental  brac- 
ing. 

b. — In  not  fully  tightening  the  braces  by  the 
use  of  wedges  driven  practically  to  refusal ;  and 

c. — Because  strata  of  quicksand  may  be  uncov- 
ered in  ordinary  soil,  thereby  developing  hydro- 
static and  unbalanced  pressures  on  the  sheeting 
and  causing  stresses  not  properly  provided  for. 

There  appears  to  be  no  controversy  as  to  the 
generally  accepted  theory  and  formula  in  con- 
nection with  bracing  and  sheeting  and  its  rela- 
tion to  earth  pressures  in  subaqueous  or  other 
soils  so  saturated  as  to  be  under  hydrostatic  pres- 
sure. If  h  equals  the  depth  of  saturated  soil 
against  a  sheet  pile  and  w  is  the  weight  of  i 
cu.  ft.  of  water,  then  the  weight  against  a  pile 
with  a  width  of  i  ft.  would  be  w  h'  -^  2,  and 
the  overturning  moment  w  h'  -i-  6,  taking  the 


center  of  pressure  at  a  point  one-third  above  the 
base. 

The  next  question  taken  up  by  Mr.  Meem  was 
earth  pressures  on  tunnels  or  subterranean  struc- 
tures, where  it  is  necessary  to  consider  the  other 
side  of  the  pressure  areas  noted  in  the  develop- 
ment of  the  formulas  for  pressures  in  open 
trenches. 

Referring  to  Fig.  2,  if  it  be  assumed  that  B  D  J  I 
is  a  tunnel  (the  area  of  which  will  be  taken  as 
a  square,  in  order  to  simplify  the  assumptions), 
and  that  H  D  or  D  F  is  the  natural  slope  of  the 
earth  above  this  tunnel  then  o  =  the  angle  of 
repose,  b  =  the  complement  of  the  angle  of  re- 
pose, and  c  =  6  -7-  2. 

As  a  first  assumption,  it  is  unquestioned,  of 
course,  that  all  earth  contained  in  the  triangle, 
BCD,  necessarily  presses  directly  on  the  roof 
of  the  tunnel.  And  if  the  assumptions  made  at 
the  beginning  of  this  paper  are  true  for  open 
trenches,  then  it  is  also  true  that  all  the  earth 
contained  in  the  triangle,  A  C  D,  bears  directly 
upon  the  line,  C  D,  and  therefore  all  this  weight 
likewise  is  transmitted  to  the  tunnel  and  all  the 
pressure  of  the  earth  in  the  triangle,  A  D  L, 
goes  to  the  line,  L  D,  arching  itself  somewhere 
below  the  triangle,  B  A  D,  in  ^  curve  approxi- 
mating the  line,  B  S  D,  so  that,  in  a  well-braced 
tunnel,  the  only  pressure  on  the  roof  would  be 
that  due  to  the  weight  of  the  material  below 
this  line.  In  order  to  be  consistent  and  carry 
out  the  line  of  reasoning  in  the  original  assump- 
tion, however,  provision  must  be  made  for  the 
pressures  of  all  the  material  in  the  triangle, 
BAD.  No  pressure  beyond  the  lines,  B  A  and 
A  D,  can  be  transmitted  to  the  tunnel  unless  the 
ground  contains  water  in  such  quantities  as  to 
make  the  pressure  hydrostatic.  Of  course,  if  the 
tunnel  is  a  subaqueous  one,  the  pressure  on  the 
line,  B  D,  for  purposes  of  practical  calculation, 
must  be  that  due  to  the  hydrostatic  head  of  the 
water  measured  by  its  depth  to  the  line,  B  D, 
and  by  the  width  of  the  tunnel  opening. 

Returning  again  to  earth  pressures  free  from 
excess  of  water,  it  is  found,  of  course,  that  the 
larger  the  angle,  a,  the  greater  is  the  resultant 
pressure  upon  the  tunnel.  It  is  possible  that 
some  may  argue  from  this  that  the  greatest  pres- 
sure will  occur  in  clayey  soil  where  the  earth 
stands  vertically.  This  supposition,  however,  is 
erroneous,  because,  any  soil  which  will  stand  ver- 
tically and  continue  to  stand  vertically  under  any 
circumstances  must  be  considered  in  the  same 
way  as  solid  rock,  and  cannot  be  properly  classed 
as  material  for  which  bracing  is  necessary.  As  a 
matter  of  fact,  however,  clays  are  treacherous 
soils  for  tunneling,  and  frequently  develop  pres- 
sures by  squeezing  or  sliding  horizontally,  for 
which  it  is  difficult  to  provide. 

If,  now,  it  be  assumed  that  the  square,  B  K 
L  D,  is  made  up  entirely  of  blocks  of  ice  (or 
frictionless  solids)  having  an  angle  of  repose 
of  90  deg.,  the  full  weight  of  this  material  would 
have  to  be  provided  for  in  bracing  across  the 
tunnel  roof,  B  D.  If,  on  the  other  hand,  a  ma- 
terial, such  as  dry  sand,  be  considered,  in  which 
the  angle  of  repose  is  very  flat,  the  arching  ef- 
fect of  this  material  comes  more  greatly  into 
play  by  reason  of  its  tendency  to  slide  along  the 
angle  of  repose,  and  therefore,  the  condition  of 
least  pressure  that  can  come  upon  a  tunnel  in 
dry  ground  is  where  the  angle  of  repose  of  the 
superimposed  material  is  least,  always  providing 
the  material  is  held  by  close  sheeting.  In  a 
word,  then,  the  greater  the  angle  of  repose  the 
greater  the  pressure  to  be  provided  for,  and  this 
leads  to  the  conclusion  that  dry  sand  of  a  small 
angle  of  repose  would  prove  the  best  material  for 
tunneling  if  it  were  possible  to  sheet  and  brace 
the  roof  absolutely  without  disturbing  its  equi- 
librium. In  practice,  however,  it  is,  of  course, 
impracticable  to  drive  a  tunnel  through  sand  of 
any  kind  without  having  some  movement  of  ma- 
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terial,  and  the  drj'er  the  sand,  the  more  likely 
it  is  to  nin  through  any  opening  in  the  sheeting. 

Here,  again,  it  may  be  of  interest  to  note  that 
if  a  frictionless  material  could  be  imagined,  rest- 
ing in  a  trough  made  by  the  prolongation  of  the 
lines,  if  B  and  D  F,  measuring  the  angles  of 
repose,  allowance  would  probably  have  to  be 
made  for  the  full  pressure  of  the  weight  of  all 
the  material  contained  within  the  prolongation 
of  the  lines  of  rupture,  B  T  and  D  E.  Assuming 
a  case  where  a  tunnel  is  so  close  to  the  surface 
that  the  arching  effect  is  lost,  for  instance,  if 
in  Fig.  1  the  surface  of  the  ground  be  taken  at 
G  E  F,  it  is  probable  that  there  would  be  ob- 
tained not  only  the  full  pressure  of  the  ground 
directly  above  the  opening,  but  an  increase  due 
to  the  lines  of  rupture,  B  T  and  D  E.  There- 
fore, Mr.  Meem  thinks  it  is  always  wise  to  dis- 
continue tunnel  operations  when  the  surface  of 
the  grotmd  intersects,  or  nearly  intersects,  the 
perpendicular  line,  A  M;  and  i^  is  within  the 
reasonable  limits  of  good  practice  to  tunnel  when 
the  surface  of  the  ground  is  fairly  well  above 
the  point,  A.  It  may  also  be  of  practical  interest 
to  note  that  any  longitudinal  trenching  should 
always  be  avoided  if  possible  over  the  line  of  a 
tunnel  while  it  is  being  excavated  owing  to  the 
consequent  destruction  of  the  key  to  the  arching 
effect  of  the  ground. 

As  to  the  actual  pressure:  Let  /  =  the  width 
of  the  timnel ;  A  M  =  h  =  I  X  tan.  d  -i-  2. 

Then  the  area,  B  A  D  z=  I  h  -i-  2,  and,  assum- 
ing that  o  =  34  deg.,  then  c  —  28  deg.  and  d 
=  62  deg. ;  and  the  tangent  of  rf  :=  approximate- 
ly 2;  and  /,  of  course,  =  h. 

The  area,  BAD,  therefore,  becomes  /"  -f-  2, 
and  w  r  -f-  2  =  the  total  weight  per  lineal  foot 
of  tunnel,  where  w  =  the  weight  of  earth  per 
cubic  foot 

As  to  side  pressures,  the  pressure  against  the 
sheeting,  D  J,  continues  along  a  line  of  rupture, 
/  A'',  stopping  at  some  indefinite  point,  which,  for 
practical  purposes,  may  be  taken  at  O,  and  mak- 
ing the  only  actual  pressure  in  closely-sheeted 
work  approximately  within  a  line  measured  by 
the  curve,  D  O  J.  An  excess  allowance  covering 
conditions  of  sheeting,  ground,  etc.,  in  which 
judgment  is  a  large  factor,  should  be  used  in  all 
calculations  relating  to  the  question  of  side  brac- 
ing, to  give  a  proper  factor  of  safety  in  con- 
nection with  this  somewhat  indeterminate  quan- 
tity. 

As  to  the  question  of  shaft  bracing.  Fig.  3 
is  a  cross-section  of  a  square  shaft  of  an  area 
sufficiently  small  to  give  the  surrounding  earth 
a  tendency  to  arch  itself  horizontally,  it  being 
very  probable  that  such  a  shaft  of  reasonably 
small  dimensions  and  driven  as  here  shown  will 
develop  pressures  somewhat  as  indicated  by  the 
circumscribed  circle.  It  appears  to  be  reason- 
ably fair  to  assume  that  a  circular  shaft  of  not 
too  large  diameter,  driven  in  dry  ground  or 
moist  sand,  will  arch  itself  so  that  very  little 
pressure  is  exerted  on  the  bracing  in  excess  of 
that  originally  developed  in  making  the  sheeting 
and  bracing  tight  This  excess  pressure  is  small 
and  indeterminate  in  actual  practice,  and  may  be 
measured  by  the  intersection  of  the  lines  of  the 
arching  effect  in  a  horizontal  plane  and  the  lines 
of  rupture  in  a  vertical  plane,  and  somewhat  as 
shown  in  the  vertical  section  in  Fig.  3.  This 
pressure  varies,  of  course,  in  direct  proportion 
to  the  care  with  which  the  sheeting  was  originally 
placed.  In  view  of  this,  it  is  true,  both  practi- 
cally and  theoretically,  that  a  small  shaft  may  be 
driven  to  any  depth  without  developing  any 
greater  pressures  below  than  are  found  near  the 
surface.  As  soon,  however,  as  the  shaft  becomes 
so  large  that  the  horizontal  arching  effect  is  de- 
stroyed, the  action  of  the  pressures  becomes  the 
same  as  the  bracing  in  an  open  trench,  and  there- 
fore it  would  be  impracticable  to  sink  to  any 
great  depth  a  shaft  the  dimensions  of  which  were 


such  as  to  put  it  in  the  same  category  as  trenches. 
Mr.  Meem  showed  a  photograph  of  an  under- 
pinning pit  sunk  to  a  depth  of  about  18  ft.  by 
the  use  of  horizontal  or  well-diggers'  sheeting. 
The  bottom  of  this  pit  is  at  the  level  where 
ground  water  has  been  struck,  and  is  there  sheet- 
ed with  interlocking  steel  sheet  piling  driven 
some  S  ft.  into  the  ground  to  bring  its  toe  well 
below  the  sub-grade  of  the  adjoining  excavation 
for  which  the  underpinning  is  required.  This  pit 
can  now  be  pumped  out  and  excavated  without 
danger  of  bringing  in  sand,  and  can  then  be  filled 
with  concrete  to  form  a  proper  foundation  for 
supporting  underpinning  timbers.  Mr.  Meem  has 
personally  supervised  the  work  of  sinking  num- 
bers of  similar  pits  for  different  purposes,  some 
to  depths  of  45  ft,  without  other  bracing  than  the 
horizontal  sheeting  noted  above,  each  set  alter- 
nately bracing  the  other.  It  is  also  known  that 
pits  of  this  character,  and  not  more  than  5  ft 
square,  have  been  sunk  by  well-diggers  to  a 
much  greater  depth  than  those  noted  without 
using  any  bracing  other  than  the  sheeting  of 
the  character  described  above. 
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Figure  3. 

Mr.  Meem  believes  that  the  practice  of  lining 
circular  manholes  with  masonry,  walls  the  thick- 
ness of  which  increases  with  the  depth  is  not 
consistent  with  good  designing,  and  that  a  cir- 
cular shaft  may  be  safely  designed  with  a  mason- 
ry wall  which  has  the  same  thickness  at  an  in- 
definite depth  as  it  has  near  the  surface. 

The  remainder  of  Mr.  Meem's  paper  illus- 
trated and  discussed  a  few  general  types  and 
methods  of  sheeting  and  bracing,  including  sub- 
way work  near  the  surface  and  various  types  of 
tunnel  work. 

In  closing,  Mr.  Meem  stated  that  he  had  writ- 
ten the  paper  for  two  main  reasons :  First,  he 
believes  that  the  subject  of  bracing  and  its  re- 
lation to  earth  pressures  is  not  properly  provided 
for  in  the  ordinary  data  and  formulas  and  he 
hopes,  either  in  this  paper  or  in  the  resultant 
discussion,  that  the  question  may  be  established 
beyond  controversy,  and  on  a  basis  which  will  be 
of  practical  value  to  engineers  and  contractors. 
Second,  Mr.  Meem  believes  that  insufficient  con- 
sideration is  given  to  the  subject  of  bracing  by 
engineers  in  general,  it  being  ordinarily  deemed 
sufficient  to  leave  this  question  to  more  or  less 
intelligent  foremen ;  and,  while  it  is  not  intended 
to  impeach  in  any  way  the  intelligence  of  any 
foreman,  it  is  thought  that  the  subject  is  one 
requiring  more  engineering  consideration  than 
is  ordinarily  given  to  it. 


The  Concrete  Ties  which  were  placed  in  the 
track  of  the  Chicago  &  Alton  R.  R.,  near  Lock- 
port,  in  1905,  are  stated  to  be  wearing  well,  al- 
though subject  to  a  heavy  traffic.  The  ties  are  of 
the  type  designed  by  Mr.  G.  H.  Kimball,  of 
Detroit,  and  consist  of  blocks  of  concrete  3  ft. 
long,  7  in.  high  and  9  in.  wide.  Two  of  these 
blocks  are  connected  by  a  pair  of  3-in.  channels 
so  as  to  form  a  tie  of  dumb-bell  appearance. 
The  rails  are  carried  on  top  of  the  concrete 
blocks  by  pieces  of  hardwood,  bolted  to  the  con- 
crete and  receiving  the  regular  rail  spikes. 


A  little  book  which  will  be  helpful  to  railway 
surveyors  is  Messrs.  E.  F.  Hauch  and  P.  D. 
Rice's  "Tables  of  Quantities  for  Preliminary  Es- 
timates," a  title  that  is  a  bit  misleading,  for 
nearly  all  the  contents  relate  to  a  single  method 
of  calculating  the  volume  of  an  embankment 
The  method  followed  by  the  authors  is  based  on 
a  cross-section  triangle  having  for  its  sides  the 
slopes  of  the  embankment,  and  for  its  base  the 
natural  transverse  slope  of  the  ground.  In  the 
tables  these  slopes  are  l4:i,  Vz-i,  H'-i,  1:1,  i%-i 
and  11/2:1.  From  the  area  of  this  triangle  was 
deducted  that  of  the  isosceles  triangle  having 
for  its  base  the  roadbed  width,  and  the  remain- 
der was  multiplied  by  100/27  to  give  the  results 
in  the  tables.  The  tables  were  checked  by  a 
method  explained  in  the  book.  The  roadbeds  for 
which  tables  are  given  have  widths  of  12,  14,  16, 
18,  20,  22,  24,  26,  28,  30,  32  and  35  ft.,  and  for 
each  width  and  side  slope  the  volume  of  the 
section  is  given  for  center  heights  varying  by  i 
ft  from  I  to  50  ft.  There  are  also  tables  of  toe 
slopes,  cubic  yards  in  loo-ft.  sections  from  the 
sum  of  the  end  areas,  decimals  of  a  mile  ex- 
presse4  in  feet,  acreage  for  a  lOO-ft.  right-of- 
way,  equivalents  of  chains  in  feet  and  feet  in 
decimals  of  a  chain,  and  fractions  of  an  inch  in 
decimals  of  an  inch  and  a  foot.  (New  York, 
John  Wiley  &  Sons,  $1,25.) 


An  important  contribution  to  the  published  in- 
formation on  industrial  disturbances  is  the  vol- 
ume on  "Strikes  and  Lockouts"  forming  the  re- 
port of  the  U.  S.  Commissioner  of  Labor  for 
1906.  It  is  a  book  of  nearly  a  thousand 
pages  giving  the  results  of  an  investiga- 
tion of  this  subject  for  1901-1905  inclusive  and 
summaries  covering  the  period  from  1881  to  1905 
inclusive.  In  the  25-year  period  there  were 
36,757  strikes  and  1,546  lockouts  lasting  more  than 
one  day.  Strikes  occurred  in  181,407  establish- 
ments and  lockouts  in  18,547,  making  a  total  of 
199-954  places  affected  in  this  way.  The  number 
of  employes  thrown  out  of  work  because  of 
strikes  was  8,703,824,  and  the  number  of  those 
locked  out  was  825,610,  making  a  total  of  9,529,434 
people,  exclusive  of  those  who  were  idle  on  ac- 
count of  shut-downs,  which  resulted  in  other  in- 
dustries than  those  in  which  these  troubles  were 
actually  occurring.  Of  the  36,757  strikes,  69  per 
cent  were  ordered  by  labor  unions,  and  of  the 
181,407  establishments  involved  in  strikes,  90  per 
cent,  were  included  in  strikes  ordered  by  labor 
unions.  The  average  length  of  a  strike  was  25.4 
days.  The  employes  succeeded  in  winning  all 
their  demands  in  48  per  cent  of  the  estabhsh- 
ments,  partly  succeeded  in  15  per  cent  and  failed 
to  win  anything  in  the  remaining  37  per  cent. 
Lockouts  lasted  84.6  days  on  an  average.  They 
resulted  wholly  in  favor  of  the  employers  in  57.2 
per  cent  of  the  establishments  involved,  were 
partly  successful  in  10.71  per  cent  and  failed  in 
32.09  per  cent.  The  most  common  cause  of 
strikes  was  a  demand  for  more  wages,  which 
alone  was  at  the  bottom  of  32  per  cefit  of  these 
disturbances  and  was  a  partial  cause  of  about  8 
per  cent  more.  The  cause  next  in  importance 
was  a  demand  for  recognition  of  unions  and 
union  rules.  Over  half  of  the  lockouts  were 
caused  by  a  refusal  to  recognize  union  demands. 
Over  a  quarter  of  all  the  strikes  and  over  a  third 
of  all  the  establishments  they  affected  were  in 
the  building  trades.  About  25  per  cent  of  the 
strikers  were  in  Pennsylvania,  21  per  cent  in 
New  York,  13  per  cent,  in  Illinois,  6  per  cent  in 
Ohio,  and  5  per  cent  in  Massachusetts.  The 
volume  contains  a  great  mass  of  statistics  on  the 
subject,  and  also  a  large  amount  of  information 
regarding  strikes  and  lockouts  in  other  countries. 
(Washington,  Department  of  Commerce  and 
Labor.) 


November  2,  1907. 


THE    ENGINEERING    RECORD. 


497 


The  fifth  edition  of  Mr.  Edward  Wegmann's 
"Design  and  Construction  of  Dams"  has  been 
thoroughly  revised  so  that  the  new  theories  of 
the  design  of  masonry  dams  and  the  many  im- 
portant recent  structures  of  both  standard  and 
novel  character  are  explained.  This  edition  con- 
tains 93  more  pages,  39  more  plates  and  45  more 
figures  than  appeared  in  the  edition  of  1904,  and 
a  considerable  part  of  these  additions  give  infor- 
mation not  readily  found  elsewhere.  The  book 
has  been  regarded  for  so  many  years  as  one  of 
the  standard  American  engineering  treatises  that 
it  is  hardly  necessary  to  give  any  long  review  of 
its  contents,  which  cover  all  types  of  fixed  and 
movable  structures  for  impounding  water.  (New 
York,  John  Wiley  &  Sons,  $6.00.) 


Letters  to  the  Editor. 


Rock  Tunneling  Machines. 
Sir:  In  the  number  of  your  paper  for  Oct.  19 
I  was  very  much  interested  in  the  article  on  the 
machine  for  tunneling  in  shale.  I  send  you  a  pho- 
tograph of  a  small  section  of  the  tunnel  which 
the  machine  bored  before  it  was  removed.  The 
total  distance  bored  was  about  2  ft.  We  all  re- 
gretted very  much  the  failure  of  the  machine 
to  carry  out  the  work. 

Yours  truly,  H. 


A  Reinforced  Tile  Wall. 
•  Sir:  As  bearing  on  the  note  in  your  paper  of 
Oct.  12  concerning  reinforced  brickwork,  I  would 
call  your  attention  to  a  test  of  a  partition  wall 
in  the  Criminal  Court  Building,  Berlin,  designed 
by  me  while  chief  engineer  of  the  Lolat  Concrete- 
Steel  Construction  Co.  of  that  city.  The  belief 
that  brickwork  containing  steel  reinforcement  was 
about  as  "monolithic"  as  reinforced  concrete  led 
me  to  propose  such  material  about  four  years  for 
some  170,000  sq.  ft.  of  partitions.  The  wall 
built  for  a  test  consisted  of  two  thin  walls  of 
porous  brick  or  tile.  Running  lengthwise  of  the 
wall  at  four  of  the  longitudinal  joints  were  J^-in. 
rods,  two  rods  being  used  to  each  of  the  three 
upper  sets  of  reinforcement  and  four  in  the  bot- 
tom set,  which  was  in  a  joint  close  to  the  floor. 
The  wall  was  tested  by  laying  transverse  I-beams 
across  the  top  and  suspending  a  platform  from 
their  ends  on  each  side,  and  then  loading  the 
platforms.  This  wall  was  one  of  seven  submitted 
in  competition,  and  although  it  contained  the 
smallest  amount  of  steel  it  had  the  highest  test 
load.  In  fact,  it  was  impossible  to  cause  any 
cracks  or  marked  deflection  by  any  load  that 
could  be  applied. 

Yours  very  truly, 

O.  Gottschalk. 

Chicago,  Oct.  18. 


Restricting   Competition   on   Local   Work. 

Sir:  From  investigations  of  the  past  records 
of  public  work,  we  are  of  the  opinion  that  pro- 
posals for  public  work  are  not  advertised  in  ov^t 
20  per  cent,  of  the  work  let.  The  lack  of  this 
publicity  causes  little,  if  any,  competition,  and  it 
permits  a  few  local  contractors  to  take  work  at 
high  figures,  and  also  permits  illegal  combina- 
tions between  a  few  local  contractors,  resulting 
in  the  pooling  of  bids  at  the  city's  expense.  In 
our  work  in  something  over  130  municipal  plants, 
we  have  always  adhered  to  the  policy  of  adver- 
tising the  work  in  some  engineering  and  con- 
tracting papers.  An  investigation  of  Oklahoma 
and  Indian  Territory  records  show  twelve  water- 
works plants  installed  in  the  last  year,  none  of 
which  were  advertised  except  in  the  home  paper, 
the  work  going  to  a  combination  of  two  or  three 
contractors  whose  engineer  withholds  the  public- 
ity of  the  letting. 


We  are  writing  to  suggest  the  advisability  of 
a  certain  movement  on  the  part  of  engineering 
and  contracting  papers  to  attempt  to  get  legisla- 
tion in  the  different  States,  compelling  the  ad- 
vertisement of  public  work  in  engineering  and 
contracting  papers.  This  could  especially  well  be 
taken  up  with  the  new  State  of  Oklahoma,  where 
laws  will  soon  be  made  pertaining  to  public 
work.  We  believe,  however,  that  similar  legisla- 
tion could  be  recommended  and  passed  with 
slight  opposition,  and  perhaps  no  opposition,  for 
representatives  from  the  cities  would  realize  at 
once  that  this  would  result  in  saving  much  to 
the  cities. 

Knowing  that  you  are  interested  in  this  mat- 
ter, we  would  be  pleased  to  receive  your  ideas 
and  any  suggestions  you  may  have  along  this 
line. 

Very  truly  yours. 

Burns  &  McDonnell. 
Kansas  City,  Oct.  22. 

[The  opinions  of  The  Engineering  Record  on 
this  subject  have  been  stated  at  considerable 
length  on  several  occasions,  the  last  time  on  July 


Cut  by  Tunneling  Machine. 

4,  1903.  Assuming  that  a  failure  to  advertise  pro- 
posed work  in  journals  of  wide  circulation  is  due 
only  to  a  desire  to  restrict  competition  to  local 
contractors,  which  is  generally  the  case,  it  fol- 
lows that  such  a  plan  simply  results  in  throwing 
large  contracts' into  the  hands  of  people  without 
resources  for  handling  them.  Local  contractors 
of  experience  and  business  standing  can  underbid 
outside  contractors  on  works  up  to  the  limit  of 
their  resources,  and  it  is  noteworthy  that  where 
large  works  must  be  done  and  outside  firms  are 
given  the  contracts  they  generally  engage  local 
sub-contractors  and  workmen  and  buy  their  sup- 
plies locally  so  far  as  practicable.  It  is  far  bet- 
ter for  a  community  to  advertise  all  large  works 
and  thus  have  them  constructed  by  a  company  of 
experience  and  financial  resources  than  to  let 
the  works  to  local  parties  who  do  not  know  how 
to  carry  them  on  and  do  not  have  the  financial 
standing  necessary  to  handle  such  extensive 
operations.  Letting  such  works  to  local  parties 
without  outside  competition  is  simply  giving  them 
a  business  education  at  the  expense  of  the  tax- 
payers without  any  good  resulting  to  the  city 
or  citizens. — Editor.] 


The  Importance  of  Steffan  and.  Boltzmann's 
Radiation  Law. 

Sir:  In  a  forthcoming  bulletin  entitled  "Study 
of  Four  Hundred  Boiler  Tests,  with  Deductions," 
the  Steam  Engineering  Division  of  the  United 
■  States  Geological  Survey  treats  of  the  lately  de- 
veloped and  proven  law  of  Steffan  and  Boltz- 
mann  regarding  the  total  radiation  of  heat  (in- 
cluding light)  from  a  hot  to  a  cold  body. 

It  was  formerly  thought  that  the  amount  of 
heat  radiated  was  proportional  to  the  tempera- 
ture difference.  Inasmuch  as  former  experimen- 
tal work  was  done  at  low  temperatures  the  error 
of  this  assumption  was  very  small.  But  of  late 
years,  since  interest  has  arisen  in  the  quantita- 
tive investigation  of  high  temperature  furnaces, 
it  has  become  important  to  think  with  the  true 
law  in  mind.  This  law  of  Steffan  and  Boltzmann 
states  that  if  two  infinite  plane  surfaces  are  close 
together,  or,  better  yet,  if  a  ball  is  inside  a  hollow 
sphere,  all  surfaces  being  in  all  cases  of  the  same 
material,  in  the  same  state  of  surface  finish — 
this  law  states  that  the  rate  of  heat  radiation 
from  the  hotter  to  the  cooler  surface  is: 

Rate  of  radiation  =  K  (T.*  —  T,*}. 

Where  K  =:  a.  constant  for  any  particular  set 
of  bodies  and  surfaces  Ti  =  the  absolute  tem- 
perature of  the  hotter  body,  Ta  =  the  absolute 
temperature  of  the  colder  body. 

The  above  equation  is  equivalent  to  stating 
that  each  body  radiates  heat  and  receives  beat 
by  radiation ;  that  the  rate  of  radiation  from 
each  body  is  proportional  to  the  fourth  power 
of  its  absolute  temperature ;  and  therefore  that 
the  net  amount  of  heat  given  up  by  the  hotter 
body  to  the  cooler  one  is  proportional  to  the 
difference  of  the  fourth  powers  of  their  absolute 
temperatures. 

The  above  mentioned  forthcoming  bulletin  giv- 
ing a  "Study  of  Four  Hundred  Boiler  Tests,  with 
Deductions,"  makes  a  number  of  applications  of 
this  law.  Some  similar  applications  are  given 
below. 

In  a  Heine  water-tube  boiler  having  the  lower 
row  of  tubes  over  the  furnace  completely  encased 
in  clay  tiles,  excepting  about  3  ft.  at  the  rear 
end,  over  the  combustion  chamber,  this  exposed 
3  ft.  of  tubes  absorbs  heat  not  only  from  con- 
vectional  contact  with  the  gases  entering  the 
boiler,  but  also  from  intense  radiation  from  the 
white-hot  combustion  chamber  walls  and  bottom. 

The  soot  covering  of  the  water  tubes  is  of  a 
different  surface  and  finish  from  the  surface  of 
brick  and  slag  constituting  the  combustion  cham- 
ber walls  and  bottom ;  nevertheless,  the  above 
equation  will  hold  approximately,  and  a  couple  of 
examples  are  given  to  show  the  enormous  in- 
crease of  this  radiation  factor  with  rise  of  com- 
bustion-chamber temperature. 

Example  i. — Let  the  soot  on  the  exterior  of 
the  water  tubes  have  an  average  temperature  of 
1239°  F.— a  dull  red  heat.  Adding  461°  F.  to 
get  the  absolute  temperature,  we  have  T,  = 
1700°. 

Assume  the  rear  furnace  temperature  to  be 
2039°  F.,  a  rather  poor  condition  of  operation. 
Adding  461°  to  2039°  we  have  T",  =  2500.  Then, 
net  heat  received  by  tubes  per  second  from  fur- 
nace bottom  and  sides  —  K  (T,*  —  T,')  =  K 
(2500*  —  1700')  =  K  (30,710,400,000,000). 

Example  2.— Let  the  average  soot  temperature 
be  1239°  F.  or  1700°  F.  absolute  as  before. 

Then  T^  =  1700°.  Assume  that  the  average 
rear  combustion-chamber  temperature  is  only 
500°  higher  than  in  Example  i ;  that  is,  2539°  F., 
a  medium  temperature;  then  T,  =  3000°.  . 

Then,  net  heat  received  by  tubes  per  second 
from  furnace  bottom  and  sides  =  K  (3000*  — 
1700*)  =  K  (72,647,900,000,000). 

Example  3.— Assume  as  before  T,  =.  1700°  ab- 
solute and  raise  the  furnace  temperature  another 
500°  F.  to  3039°,  which  would  be  wall  tempera- 
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tnre  in  quite  a  hot  fnnMce.    Therefore,   Tx  = 
3500'. 

Then,  net  heat  received  by  tubes,  etc.  =:  K 
(3Sa>*  —  1700*)  =  A."  (141,710400,000,000). 

SUMMARY   OP   EXAMPLES. 

Dropping  the  constant  K  and  the  last  twelve 
fignres  of  ever>-  answer,  we  have. 

Number    to    Which 
Net  Radiation  is 
Funiaoe  Temp.  Tube  Temp.  Proportional. 

»039*  Fahr.  ■»39*  Fahr.  31 

aSJ9  tjjg  73 

30J9  1*39  143 

The  heat  absorbed  from  radiation  practically 
doubles  with  every  500°  increase  in  combustion- 
chamber  temperature. 

As  a  matter  of  fact  the  temperature  of  the 
soot  on  the  tubes  rises  a  little  as  the  furnace- 
wall  temperature  rises,  and  it  is  also  a  better 
radiator  of  heat  than  is  the  brick  wall.  Never- 
theless the  above  examples  are  substantially  cor- 
rect 

The  above  calculations  give  no  idea  as  to 
whether  the  percentage  of  heat  received  by  a 
boiler  from  radiation  is  the  larger  or  smaller 
portion  of  the  whole.  In  the  "Study"  mentioned 
some  numerical  calculations  are  given,  deter- 
mined by  two  independent  methods  of  approach. 
The  results  are  probably  right  within  20  per  cent. 

It  is  evident,  in  the  case  of  an  ordinary  multi- 
tubular boiler  burning  smokeless  coal  right  under 
the  boiler  shell,  that  perhaps  half  of  the  heat 
enters  the  water  from  a  radiation  source.  Even 
in  water-tube  boilers  it  may  be  about  20  per  cent 
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In  locomotive  boilers  the  firebox  may  sometimes 
absorb  perhaps  30  to  50  per  cent,  of  the  total 
heat  absorbed,  most  of  this  30  to  50  per  cent. 
being  due  to  radiation. 

The  engineers  of  the  Steam  Engineering  Divi- 
sion were  recently  much  surprised  at  the  magni- 
tude of  thermometric  errors  due  to  radiation 
when  measuring  the  temperature  of  dry  gases. 
If  the  Ijulb  of  a  thermometer  have  a  chance  to 
"look  out-doors"  when  in  a  hot  chamber  sur- 
rounded by  a  flowing  stream  of  hot  gas,  it  may 
read  twenty  or  thirty  degrees  low  at  the  mod- 
erate temperatures  of  500  or  600°  F. ;  nor  does 
the  "window"  have  to  constitute  a  very  large 
percentage  of  the  chamber  walls  in  which  the 
bulb  is  situated.  Two  thermometers  a  little  over 
an  inch  apart  in  the  same  long  chamber,  swept 
by  the  same  stream  of  hot  air,  were  found  to 
read  nearly  100°  apart ;  a  third  one  farther  along, 
carefully  closed  in,  read  nearly  as  high  as  the 
first  one.  All  the  instruments  were  carefully  cali- 
brated and  were  repeatedly  interchanged. 

In  superheated  steam  work  such  errors  are 
very  persistent.  It  is  no  easy  matter  to  get  the 
temperature  of  a  flowing  stream  of  superheated 
steam  within  10°  of  the  true  temperature.  It 
may  be  said  that  under  such  circumstances  the 
thermometer  bulbs  are  always  colder  than  the 
steam;  the  only  question  is,  how  much?  This 
fact  alone  will  explain  away  many  troubles  engi- 
neers have  had  in  working  with  superheated 
steam  and  other  permanent  gases. 

In  determining  the  temperature  of  flue  gases 
in  boiler  practice  the  errors  due  to  radiation  of 


heat  from  the  thermometer  bulb  are  usually 
large.  Unless  the  bulb  is  carefully  protected  from 
radiation  by  two  or  three  concentric  chambers 
around  it,  it  is  likely  to  read  dozens  of  degrees 
low.  A  moment's  reflection  will  make  it  evident 
that  all  surface  ordinarily  "visible"  to  the  ther- 
mometer bulb  is  hundreds  of  degrees  colder  than 
the  gases  (and  than  the  bulb).  This  is  true  of 
the  brickwork,  the  adjacent  water  tubes  and 
steam  drums,  the  stack  and  the  sky  above. 

The  measurement  of  the  temperature  of  a  per- 
manent gas  is  a  high  art. 

Walter  T.  Ray. 


Diagram   for  Reinforced  Concrete  Beams. 

Sir  :  In  your  issue  of  July  27  of  this  year  you 
published  an  abstract  of  the  report  of  the  British 
Joint  Committee  on  Reinforced  Concrete,  con- 
taining certain  formulas  recommended  by  that 
Committee  for  use  in  proportioning  reinforced 
concrete  structures.  I  am  sending  you  herewith 
a  diagram  showing  certain  relations  in  those  for- 


If  L  is  very  short  then  we  can  use  15,200  lb.  per 
square  inch,  and  under  this  assumption  evidently 
696  L/r  may  be  taken  as  the  stress  per  square 
inch  due  to  bending  in  the  column.  Calling  this 
stress  S', 

S'  =  696  L/r'. 

If  the  column  is  put  in  a  horizontal  position 
and  a  load  in  per  linear  foot  is  applied,  it  wou'd 
tend  to  take  the  shape  shown  by  the  dotted  line 
ill  Fig.  2.  If  the  column  is  pin-connected  top 
and  bottom  and  a  load  P  is  applied,  it  will  take 
the  shape  shown  by  the  dotted  line  in  Fig.  3,  or 
approximately  the  same  curve  shown  in  Fig.  2. 
Therefore  we  may  assuma  that  the  bending  in 
the  column  is  the  same  as  would  be  caused  by  an 
evenly  distributed  load  as  shown  in  Fig.  2.  Then 
IV  LV8  is  the  bending  moment  in  foot-pounds,  or 
12  tc  LV8  ^  Bending  moment  in  in. -lb. 

But  m/Q  =  S" 
where   S"   is   the  stress  per   square   inch   due   to 
bending. 
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Diagram  for  Reinforced  Concrete  Beams. 


mulas,   which   may  be   of  some   interest  to  your 
readers. 

In  this  diagram  C  is  the  compression  in  the 
extreme  fiber  of  the  beam,  expressed  in  pounds 
per  square  inch ;  7'  is  the  tensile  stress  in  the 
steel,  expressed  .  in  pounds  per  square  inch ;  P 
is  the  ratio  of  the  area  of  steel  to  the  area  of 
concrete,  and  K  is  the  ratio  of  the  distance  of 
the  neutral  axis  below  the  extreme  upper  fiber 
to  the  distance  of  the  center  of  gravity  of  the 
steel  below  the  extreme  upper  fiber.  The  ratio 
of  the  coefficient  of  elasticity  of  steel  to  the  co- 
efiicient  of  elasticity  of  concrete  is  assumed  to 
be  15. 

Yours  very  truly, 

Geo.  T.  Prince. 


A  Formula  for  Lattice  Bars. 

Sir:  In  your  issue  of  October  12,  Mr.  Henry 
S.  Prichard  has  a  letter  on  stresses  in  the  lattice 
bars  of  columns.  I  send  herewith  some  notes  on 
a  formula  that  will  give,  I  think,  approximate 
results. 

Let  L  be  the  length  of  the  column  in  feet,  A 
the  area  of  its  section,  Q  the  section  modulus  for 
the  axis  y  K  in  Fig.  l,  r  the  least  radius  of  gyra- 
tion in  inches,  /  the  length  of  the  column  in 
inches,  w  the  load  per  linear  foot  of  the  column 
as  explained  below,  r'  the  radius  of  gyration  for 
the  axis  K  K  in  Fig.  i,  and  «  the  distance  of  the 
extreme  fiber  from  the  axis  V  Y. 

The  New  York  law  gives  the  following  formula 
for  the  pressure  in  pounds  per  square  inch,  15,200 
—  58  l/r,  or  if   /  is  in   feet,   15,200  —  6g6  L/r. 


Hence  12  w  LV8  Q  =  S" .  But  Q  =  Ar"/n 
and  therefore  S"  =:  12  wP/8  Q  X  n/Ar"  =  3 
wUn/Ar'\  But  S'  =  S",  therefore  696  L/r'  = 
3wL'n/2Ar"'  and  w=464  Ar'/Ln.  Hence  R  in 
Fig.  2  is  found  from  the  expression  R  =  464 
Ar'/Ln  X  L/2,  and  R  =  232  Ar'/n. 

Having  found  the  end  reaction  R  it  is  easy  to 
find  the  stress  in  a  lattice  bar  by  treating  it  the 
same  as  a  lattice  truss,  see  Fig.  4.  If  the  column 
is  fixed  at  both  ends,  the  bending  moment  will 
be  ivL'/\2,  which  gives 

R  =  348  Ar'/n. 

A  comparison  of  the  two  curves  in  Figs.  2  and 
3  may  now  be  made. 

The  curve  shown  in  Fig.  3  is  a  sinusoid  whose 
equation  is  31  =  A  sip  n  tt  {x/L).  (See  Merri- 
man's  "Mechanics  of  Materials,"  1894  edition,  p. 
115).  In  the  case  considered  m  =  i,  and  if  we 
assume  A  =:  i,  the  equation  reduces  to  y  ^  sin 
ir  {x/L).  If  we  plot  this  curve,  using  12  for  L, 
we  get  the  coordinates  shown  in  Fig.  5. 

Referring  now  to  Fig.  2,  we  have  a  parabola, 
and  if  we  plot  this  curve  we  get  the  coordinates 
shown  in  Fig.  6. 

By  comparing  Figs.  5  and  6,  we  see  that  they 
are   approximately   the    same.     When   A   is   very 
small,  which  is  the  case  in  columns,  we  can  there- 
fore safely  say  the  two  curves  are  alike. 
Yours  truly, 

W.  W..  Pkar.sk. 

New  York,  Oct.  19. 
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The  Denatured  Alcohol  Situation. 


In  the  last  issue  of  The  Engineering  Record 
the  Department  of  Agriculture's  recent  tests  of 
gasoline  engines  with  alcohol  as  fuel  were  brief- 
ly described.  In  spite  of  the  denatured  alcohol 
law  and  the  interest  it  excited,  the  results  up  to 
date  have  been  inconsiderable  so  far  as  fuel  uses 
are  concerned.  It  is  somewhat  unfortunate  that 
wood  alcohol  remains  still  the  chief  material  used 
in   the   denaturing   process,   since   when   used   in 
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so  large  a  proportion  as  10  per  cent,  it  is  a  con- 
siderable item  of  expense,  while  the  pyridin  bases 
empleyed  if  the  amount  of  wood  alcohol  is  re- 
duced are  not  produced  in  material  amount  in 
this  part  of  the  world.  This  rather  complicates 
the  situation  if  one  attempts  to  get  alcohol  from 
the  cheapest  present  source,  i.  e.,  the  refuse  of 
cane  sugar  production.  In  the  sugar  producing 
countries  alcohol  can  undoubtedly  be  made  at  a 
figure  which  would  permit  its  importation  and 
denaturing  at  a  price  which  would  put  it  into 
immediate  competition  with  gasoline.  It  is  there- 
fore much  to  be  desired  that  a  more  convenient 
and  cheaper  process  for  denaturing  should  be 
authorized  if  one  can  be  found. 

As   regards   the   results   obtained   with   alcohol 
in    gasoline   engines,   they   are    upon    the    whole 
very  encouraging.     Of  course  there  is  no  getting 
around  the  fact  that  gasoline  haS  a  higher  ther- 
mal value  than  alcohol,  gallon  for  gallon,  in  the 
ratio  of  nearly  3  to  2.    Obviously  alcohol  must 
be   obtainable   at   about   two-thirds   the   price   of 
gasoline  to  put  it  in  full  competition  merely  on 
the  basis  of  fuel  cost.    With  gasoline  at  the  prices 
now  current  in  this  country  such  Competition  in 
the  gross,  as  it  were,  is  for  the  present  unlikely. 
But  nevertheless  the  use  of  alcohol  should  be  en- 
couraged as  an  automatic  check  on  increase  of 
price   in  gasoline.    This   substance   being  practi- 
cally in  the  hands  of  a  monopoly  such  a  check 
is    exceedingly   important,    lest    the   price    should 
suddenly  be  put  up,  let  us  say  to  the  much  higher 
figure  prevalent  abroad.    As  regards  net  value  ior 
the  purposes  of  its  use,  alcohol  has  a  much  bet- 
ter situation,  especially  as  regards  its  employment 
in   automobile   engines.     The  gain   in   its   use   is 
two-fold ;  first,  it  gives  somewhat  greater  power 
in  an  engine  of  given  size;  and,  second,  it  burns 
far  more  cleanly.    As  regards  the  first  count,  one 
can    therefore    build    a    somewhat    lighter    and 
smaller  engine   for  the  same  output.    This   is  a 
distinct  help   for  one   of  the   prevalent  vices   in 
automobile    design    is    excessive   weight    for    the 
motive    power   carried.     A   heavy   engine   means 
heavy   supports.     Incidentally  the   lessened   dan- 
ger of  auto  ignition  when  using  alcohol  makes  it 
easier  to  use  air-cooled  engines  which  still   fur- 
ther lightens  and  simplifies  the  structure.     Fur- 
ther   the    much    cleaner    combustion    of    alcohol 
lessens  the  danger  of  overheating  and  the  chance 
of  serious  friction  from  the  accumulation  of  soot 
in  the  cylinders.     Gasoline  is  of  complicated  and 
variable  composition  and  its  tendency  is  to  leave 
hard   carbonaceous    residues   unless   the   combus- 
tion is  exactly  what  it  should  be.    And  proper 
combustion  in  automobile  operation  is  very  diffi- 
cult to  maintain. 

For  these  reasons  there  would  seem  to  be  a 
strong  probability  that  the  use  of  alcohol  would 
tend  to  materially  lessen  repairs,  an  improvement 
which  is  very  greatly  to  be  desired.  In  spite  of 
the  fact  that  gasoline  engines  as  now  made  can 
be  used  with  alcohol  the  researches  described  last 
week  make  it  pretty  clear  that  some  minor 
changes  in  carbureters  and  compression,  and  per- 
haps in  ignition  are  desirable  in  an  engine  to  be 
used  exclusively  with  alcohol.  It  is  to  be  hoped 
that  some  of  the  more  enterprising  automobile 
makers  will  take  up  the  question  and  be  prepared 
to  furnish  first  class  alcohol  engines  if  desired. 
The  gain  in  the  abolition  of  the  unpleasant  odor 
of  gasoline  is  a  material  one,  too,  especially  in 
cities  where  many  malodorous  machines  are  now 
in  use.  If  some  of  the  large  makers  would  thus 
take  hold  of  the  question  and  arrange  to  keep  in 
stock  denatured  alcohol  in  the  large  centers,  a 
considerable  gain  would  be  made.  Even  now 
Cuban  alcohol  could  probably  be  denatured  and 
imported  at  a  figure  that  would  not  be  at  all 
prohibitive. 

As  regards  the  use  of  alcohol  in  ordinary  sta- 
tionary engines  the  possible  gain  is  less.  Such 
engines  can  be  run  under  fairly  uniform  condi- 
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tions  of  combustion,  and  a  little  extra  weight  is 
of  small  moment.  With  the  introduction  of  small 
gas  producers,  too,  giving  less  fuel  cost  even  than 
gasoline,  there  will  be  a  tendency  to  confine  the 
use  of  stationary  gasoline  engines  to  very  modest 
.■•izes  so  that  they  will  become  relatively  less  im- 
portant. Still  if  the  production  of  cheap  alcohol 
once  gets  fairly  under  way  there  is  a  good  chance 
that  the  price  can  be  brought  to  a  figure  that 
will  encourage  its  use,  especially  since  in  some 
parts  of  the  country  the  transportation  charges 
on  gasoline  are  considerable,  while  alcohol  may 
be  of  local  manufacture.  At  all  events  the  au- 
tomobile side  of  the  matter  may  easily  rise  to 
considerable  importance,  and  it  is  earnestly  to 
be  hoped  that  the  work  will  be  rapidly  pushed 
along. 


Interpreting  Power  Plant  Tests. 

Whatever  may  be  the  object  of  a  test  of  a  com- 
mercial power  plant,  the  interpretation  of  the 
results  secured  is  unquestionably  the  most  im- 
portant part  of  the  whole  task.  Too  little  em- 
phasis has  been  laid  in  the  past  upon  the  analysis 
of  test  results,  in  comparison  with  the  pains  be- 
stowed upon  the  test  apparatus,  its  arrangement 
and  readings.  To  secure  consistent  figures  from 
a  more  or  less  complicated  outfit  of  inter-related 
machinery  during  a  service  trial  requires  a  high 
order  of  technical  knowledge,  but  to  dissect  the 
detailed  columns  of  test  figures  obtained  in  the 
field  and  marshal  them  in  groups  for  or  against 
a  given  policy  in  design,  construction  or  opera- 
tion, calls  for  the  most  experienced  judgment  of 
the  trained  engineer. 

Without  carefully  obtained  test  data  it  is,  of 
course,  almost  impossible  to  draw  correct  con- 
clusions. No  sensible  engineer  would  minimize 
the  need  of.  accurate  readings  and  full  records 
of  all  unusual  conditions  arising  during  a  test — 
and  few  tests  are  run  off  under  commercial  con- 
ditions without  the  presence  of  disturbing  fac- 
tors which  a  pure  theorist  would  overlook  in 
planning  the  work.  To  the  outsider  one  day 
looks  very  much  like  another  in  a  plant  handling 
routine  service,  but  the  operating  man  inside  the 
station  walls  realizes  that  even  in  such  a  uniform 
business  as  handling  the  morning  and  evening 
rush  hour  loads  of  a  street  railway  system  on 
two  successive  days  in  the  same  season  of  the 
year,  contingencies  and  differences  in  hourly  con- 
ditions are  bound  to  keep  him  on  the  anxious 
seat  until  the  peak  load  has  been  passed.  Grant- 
ing such  points  as  this,  however,  does  not  for  a 
moment  lessen  the  responsibility  of  those  who  are 
to  interpret  the  data  secured. 

The  practice  in  some  companies  requires  the 
testing  engineer  to  submit  comments  upon  his 
experiment  data  when  presenting  the  figures  to 
his  executive  officers.  Such  a  course  need  not  in 
■  any  way  vitiate  the  analysis  of  the  figures  which 
the  higher  officer  may  bring  to  bear,  and  in  many 
cases  it  opens  the  way  toward  a  much  closer  co- 
operation between  the  head  of  a  department  and 
his  subordinates.  It  is  easy  for  young  engineers 
to  fall  into  the  error  of  assuming  that  everything 
needful  has  been  done  when  a  set  of  test  data 
has  been  carefully  tabulated.  If  heads  of  depart- 
ments would  more  generally  encourage  the  pres- 
entation of  critical  comments  with  their  subordi- 
nates' test  figures,  even  in  minor  investigations, 
there  is  no  question  that  many  valuable  sugges- 
tions would  thereby  be  placed  on  file,  instead  of 
overlooked  or  lost,  as  is  too  often  the  case.  In 
matters  like  counting  stores  and  checking  up 
carload  shipments  figures  speak  for  themselves; 
but  in  a  power  plant  test  a  correct  interpretation 
requires  full  knowledge  of  the  conditions  and 
arrangements  obtaining  at  the  time. 

Among  the  sources  of  inaccurate  deductions 
from  test  records  are  failure  to  separate  different 
kinds  of  output  in   relation   to   the  station  load 
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as  a  whole,  omission  of  instrument,  tank  and 
scale  calibrations,  and  consequent  calculation  of 
costs  without  reference  to  the  accuracy  of  the 
readings,  absence  of  calorific  determinations 
upon  representative  fuel  samples,  neglect  of  at- 
mospheric and  weather  conditions  in  studying 
the  results  of  chimney  and  blower  performance 
and  failure  to  appreciate  the  load  factors  and 
efiSdencies  of  individual  machines  contrasted  with 
the  station  as  a  whole.  In  order  to  interpret 
the  results  of  an  extensive  test  on  a  large  plant 
it  is  ver>*  desirable  to  know  what  similar  equip- 
ment may  be  expected  to  do  and  what  it  has  done 
in  other  installations;  and  if  the  plant  which  has 
been  tested  is  to  be  modified  in  arrangement  or 
operating  methods  the  hours  of  service  of  each 
important  unit  need  to  be  studied  quite  as  care- 
fully as  the  possible  sources  of  energy  loss  in  the 
chain  of  events  between  the  coal  bunker  and  the 
bus  bar.  The  condition  of  the  apparatus  with 
regard  to  repairs  and  depreciation,  its  perform- 
ance at  different  seasons  of  the  year  under  varied 
load  conditions,  the  number  of  men  on  the  oper- 
ating shifts  and  their  personal  equations  all  need 
to  be  considered  before  any  sweeping  change  in 
station  design  or  methods  of  handling  is  carried 
into  efiFect  It  is  a  great  mistake  to  make  a  hasty 
decision  to  modify  a  plant's  equipment  in  the  light 
of  a  single  test  taken  by  itself  without  relation 
to  daily  records  of  service.  If  a  test  shows  the 
existence  of  unfavorable  conditions  it  is  far  bet- 
ter to  endeavor  to  improve  the  economy  of  the 
existing  installation  then  to  tear  out  important 
parts  of  it  on  the  strength  of  a  single  test  inter- 
pretation. Sweeping  changes  are  better  the  re- 
sult of  both  tests  and  corroborative  operating  ex- 
perience. 


The  British  Machinists'  Agreement. 


Few  things  have  occurred  of  late  in  the  manu- 
facturing world  so  instructive  as  the  agreement 
recently  signed  between  the  Engineering  Employ- 
ers' Federation  and  the  representatives  of  the 
three  leading  machinists'  trade  unions  in  Great 
Britain.  The  history  of  this  agreement  is  worth 
consideration.  For  some  time  prior  to  1897  there 
was  a  dispute  between  employers  and  employees 
in  the  machinery  industries  of  Great  Britain  over 
the  eight-hour  day.  The  unions  had  been  fairly 
well  organized  long  before  that  date,  and  con- 
sequently the  fight  they  put  up  could  be  readily 
directed  by  central  authorities.  On  the  other 
hand  the  employers  were  without  any  associa- 
tion for  a  considerable  time.  Each  man  was 
striving  to  enforce  his  own  ideas  in  his  owa  way 
and  as  a  result  there  was  a  long-drawn-out  strug- 
gle disastrous  for  the  machinery  trade  of  the 
country.  During  that  time  the  United  States 
and  Germany  obtained  a  large  amount  of  busi- 
ness which  would  naturally  have  gone  to  Great 
Britain,  and  neither  men  nor  employers  gained 
materially  by  the  strife.  A  national  trade  union 
fighting  against  dissociated  manufacturers  has  al- 
ways a  great  advantage.  The  struggle  can  be 
confined  to  those  places  where  the  conditions  are 
most  favorable  to  the  union  and  work  can  be 
continued  in  places  where  the  union  has  little  to 
gain,  so  that  funds  for  the  strike  can  be  con- 
tributed by  the  men  of  one  district  to  those  of 
another.  Owing  to  this  former  lack  of  agree- 
ment among  employers,  shop  rules  and  methods 
differed  widely  in  different  parts  of  the  country, 
and  in  consequence  the  cost  of  production  of  the 
same  kind  of  output  varied  widely.  The  disturb- 
ances prior  to  the  strike  of  1897  brought  this  fact 
home  to  the  manufacturers  very  vividly,  and  as 
a  result  the  Engineering  Employers'  Federation 
was  formed,  which  in  1898  successfully  demanded 
and  enforced  practically  uniform  conditions  in 
all  parts  of  the  kingdom. 

When  the  Federation  and  the  unions  drew  up 


their  first  agreement  nine  years  ago,  there  still 
remained  a  ver>-  bitter  feeling  on  the  part  of  some 
of  the  representatives  of  both  sides  of  the  war- 
ring interests.  Since  the  representatives  have 
become  better  acquainted  in  the  course  of  their 
duties  in  settling  differences  of  opinion  between 
employers  and  employees,  a  very  much  better 
feeling  has  arisen.  The  old  days  of  the  influen- 
tial blatherskite  have  largely  passed  away,  and 
at  the  same  time  a  tremendous  pressure  has. been 
put  upon  the  employer  wlio  says  he  will  be  hanged 
if  he  will  allow  anybody  to  dictate  how  he  shall 
treat  his  men.  The  trade  unions  have  sent 
their  best  men  to  represent  them  in  conferences 
with  employers,  and  the  latter  have  sent  tactful 
representatives  to  these  meetings.  Both  sides 
have  been  the  gainers  in  consequence,  and  there 
is  now  a  feeling  of  mutual  respect  between  the 
two  parties,  which  is  a  favorable  sign  of  indus- 
trial tranquility  and  a  better  appreciation  of  the 
obligations  of  all  concerned  in  the  engineering 
trade.  This  is  well  shown  in  the  new  agreement 
between  the  two  parties. 

Under  the  terms  of  this  agreement  the  mem- 
bers of  the  'Federation  agree  not  to  interfere 
with  the  proper  functions  of  the  union  and  the 
latter  agree  not  to  interfere  with  the  employers 
in  the  management  of  their  business.  This  is  a 
sort  of  general  statement  which  has  definite 
meaning  only  in  the  light  of  the  subsequent 
clauses  of  the  agreement.  These  are  important 
on  account  of  their  explicit  nature.  For  exam- 
ple, it  is  specifically  provided  that  every  employer 
may  employ  any  man,  and  every  workman  may 
take  employment  with  any  employer,  whether  the 
workmen  or  the  employer  belongs  or  not  to  a 
trade  union  or  to  the  Federation  respectively. 
Furthermore  the  trade  unions  recommend  all 
their  members  not  to  object  to  work  with  non- 
union workmen,  and  the  Federation  recommends 
all  its  members  not  to  object  to  employ  union 
workmen  on  the  ground  that  they  are  members 
of  a  trade  union.  Moreover,  no  workman  will 
be  required,  as  a  condition  of  employment,  to 
make  a  declaration  as  to  whether  he  belongs  to 
a  trade  union  or  not. 

The  old  source  of  controversy  over  piece  work 
seems  to  be  pretty  well  eliminated  by  the  terms 
of  the  agreement.  Employers  and  their  men  are 
entitled  to  work  piece  work  under  certain  con- 
ditions. The  first  of  these  is  that  the  prices  to 
be  paid  shall  be  fixed  by  mutual  agreement  be- 
tween the  employer  and  the  men  who  perform 
the  work.  The  second  condition  is  that  each 
workman's  daily  pay  is  to  be  guaranteed  irre- 
spectively of  his  piece  work  service.  The  third 
condition  is  that  overtime  and  night  shift  allow- 
ances are  to  be  paid  in  addition  to  piece  work 
prices  on  the  same  conditions  as  already  prevail 
in  each  workshop  for  time  work.  As  regards 
overtime,  both  the  Federation  and  the  unions 
agree  that  systematic  overtime  is  to  be  depre- 
cated as  a  method  of  production  and  that  when 
overtime  is  necessary  the  following  conditions 
should  be  observed  so  far  as  possible.  No  union 
workmen  shall  be  required  to  work  more  than 
32  hours  overtime  in  any  four  weeks  after  full 
shop  hours  have  been  worked,  allowance  being 
made  for  time  lost  through  sickness,  absence 
with  leave,  or  enforced  idleness.  On  the  other 
hand  the  agreement  specifically  states  that  over- 
time ought  not  to  be  restricted  in  cases  of 
breakdown,  repairs,  alterations  for  employers 
or  their  customers, '  trial  trips  and  repairs  to 
ships,  and  cases  where  urgency  or  emergency 
enter. 

The  rating  with  respect  to  pay  is  one  of  the 
most  important  features  of  the  agreement.  Un- 
der its  terms  employers  have  the  right  to  em- 
ploy men  at  rates  of  wages  mutually  satisfac- 
tory to  both  parties.  In  fixing  the  rates  of  skilled 
workmen  the  employer  is  expected  to  pay  at- 
tention to  the  prevailing  rates  in  the  district  for 


fully  trained  and  skilled  men.  The  unions  dis- 
claim any  right  to  interfere  with  the  wages  of 
the  men  other  than  their  own  members,  but,  un- 
der the  agreement,  have  the  right  in  their  col- 
lective capacity  to  arrange  the  rate  of  wages  at 
which  their  members  may  accept  work.  General 
alterations  in  the  rate  of  wages  in  any  dis- 
trict are  to  be  negotiated  between  the  employers' 
local  association  and  the  local  representatives 
of  the  trade  union  or  unions  concerned.  The 
agreement  concerning  apprentices  is  an  unusual- 
ly sensible  one.  It  provides  for  no  recognized 
proportion  of  apprentices  to  journeymen  but  au- 
thorizes the  unions  to  bring  forward  for  discus- 
sion the  proportion  of  apprentices  generally  em- 
ployed in  the  whole  federated  area.  This  means, 
probably,  that  where  more  apprentices  are  em- 
ployed than  customary,  the  union  shall  have  the 
right  of  talking  the  matter  over  with  the  em- 
ployers. The  agreement  further  states  that  the 
apprentice  shall  be  afforded  facilities  for  ac- 
quiring a  practical  knowledge  of  the  branch  of 
trade  he  adopts  and  shall  be  encouraged  to  ob- 
tain a  theoretical  knowledge  of  it  so  far  as  cir- 
cumstances permit.  This  is  already  the  prac- 
tice in  a  good  many  of  the  leading  British  works, 
where  apprentices  are  required  to  attend  evening 
classes  and  in  some  cases  are  rewarded  by  prizes 
for  specially  meritorious  work.  The  agreement 
also  specifically  provides  that  employers  have  the 
right  to  select,  train  and  employ  those  whom  they 
consider  best  adapted  to  the  various  operations 
carried  on  in  their  workshops  and  to  pay  them 
according  to  their  ability  as  workmen.  The 
employers  have  full  discretion  under  the  agree- 
ment to  appoint  men  they  consider  suitable  to 
work  all  their  machine  tools  and  to  determine  the 
conditions  under  which,  they  shall  be  worked. 

The  most  important  section  of  the  agreement 
is  probably  that  which  provides  for  avoiding  dis- 
putes. Many  employers  have  an  extreme  dis- 
like to  receiving  union  representatives  and  in 
some  places  men  are  reluctant  to  go  to  their  em- 
ployers with  a  grievance  lest  they  be  discharged. 
In  the  new  agreement  just  signed  due  weight 
has  been  given  to  these  conditions.  Deputations 
of  workmen  will  be  received  by  their  employers 
by  appointment  for  mutual  discussion  of  any 
question  in  the  settlement  of  which  both  parties 
are  directly  concerned,  or  it  will  be  competent 
for  an  oflicial  of  the  trade  unions  to  approach 
the  local  secretary  of  the  employers'  associa- 
tion with  regard  to  any  such  question,  or  it 
shall  be  competent  for  either  party  to  bring  the 
question  before  a  local  conference  to  be  held 
between  the  local  association  of  employers  and 
the  local  representatives  of  the  trade  unions. 
Local  conferences  are  to  be  held  within  twelve 
working  days  from  the  receipt  of  the  applica- 
tion by  the  secretary  of  the  employers'  associa- 
tion or  of  the  trade  union.  Failing  settlement 
at  a  local  conference  it  shall  be  competent  for 
either  party  to  refer  the  matter  to  the  executive 
board  of  the  Federation  and  the  central  authority 
of  the  trade  union  concerned.  The  agreement 
provides  that  there  .shall  be  no  stoppage  of  work, 
either  partial  or  general,  but  work  shall  pro- 
ceed under  the  current  conditions  until  the  pro- 
cedure indicated  has  been  carried  through.  The 
agreement  specifies  who  shall  be  considered  local 
officials  of  the  union,  and  refuses  to  permit  an 
employer  who  declines  to  employ  trade-union 
men  to  sit  in  the  central  conferences  composed 
of  members  of  the  executive  board  of  the  Feder- 
ation and  members  of  the  central  authority  of 
the  trade  union,  called  to  consider  questions 
which  the  local  conferences  cannot  decide. 

The  new  agreement  has  two  significant  feat- 
ures. The  first  is  the  centralization  of  authority 
on  the  part  of  both  employers  and  trade  unions. 
The  men  who  are  intrusted  to  represent  each 
party  to  such  an  agreement  will  naturally  feel 
the  weight  of  their  responsibilities,  and  will   be 
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less  inclined  to  act  hastily  concerning  contro- 
versies that  may  affect  the  entire  industry  in 
which  they  are  interested  throughout  the  king- 
dom. This  centralization  of  authority  is  simply 
another  indication  of  the  tendency  of  the  times 
and  must  be  accepted  as  inevitable  and  probably 
as  advantageous.  The  other  important  consider- 
ation to  be  observed  is  the  added  security  given 
to  the  workmen  on  account  of  the  Employers' 
Federation  standing  between  him  and  any  arbi- 
trary and  unreasonable  employer.  The  day  of 
the  all-around  mechanic  has  practically  disap- 
peared. A  man  may  learn  to  run  one  or  two 
tools,  but  that  is  about  all.  If  he  becofnes  a 
planer  hand  he  will  probably  remain  a  planer 
hand  for  life,  going  from  one  shop  to  another 
and  doing  different  kinds  of  work  at  them,  but 
still  working  on  a  planer.  As  a  result  of  this 
condition  he  cannot  shift  so  readily  from  one 
employment  to  another  as  could  the  man  who 
worked  in  the  old-fashioned  way.  He  naturally 
must  seek  some  measure  of  protection  and  there 
is  no  way  which  furnishes  such  protection  as  the 
well-managed  trade  union.  It  is  a  fact  of  the 
deepest  social  significance,  therefore,  that  the  full 
recognition  of  the  leading  British  trade  unions 
engaged  in  the  machinery  industry,  which  is  ac- 
corded by  the  agreement  under  consideration, 
has  met  with  approval  rather  than  criticism  by 
the  most  conservative  organs  of  the  employers  of 
such  labor.  Let  us  hope  that  all  parties  to  this 
new  agreement  will  live  up  to  its  spirit  of  fair- 
ness and  mutual  consideration,  so  that  the  British 
engineering  trades  may  regain  the  strength  and 
vigor  they  possessed  ten  years  ago. 


Engineering  Education  in  France. 


It  has  generally  been  understood  that  the  sys- 
tem of  education  in  the  Polytechnic  School  and 
the  School  of  Mines  of  France  was  a  matter  of 
great  pride  to  French  engineers.  Accordingly 
it  is  surprising  to  learn  that  there  is  a  feeling  of 
considerable  doubt  among  them  of  the  advisa- 
bility of  the  theoretical  instruction  in  these  insti- 
tutions. The  vice-director  of  the  School  of 
Mines  at  Paris,  M.  Andre  Pelletas,  is  among 
those  who  recently  have  expressed  a  fear  that' 
the  instruction  was  too  much  along  the  lines  of 
higher  mathematics.  These  views  have  been  held 
for  some  time  by  engineers  who  have  not  had  the 
advantage  of  a  polytechnic  education,  but  their 
recent  confirmation  by  men  who  graduated  from 
the  great  national  schools  and  have  since 
achieved  distinction  is  attracting  considerable  at- 
tention. The  Polytechnic  School  is  the  leading 
French  technical  institution,  its  graduates  being 
ranked  above  those  of  the  Central  School  of  Arts 
and  Manufacturers,  where  a  more  practical  train- 
ing is  given.  The  graduate  of  the  Polytechnic 
School  has  a  certain  distinction  which  helps  him 
to  obtain  employment  and  tends  to  facilitate  his 
advancement.  The  officials  of  the  French  rail- 
ways are  largely  drawn  from  the  ratiks  of  the 
graduates  of  this  school  and  most  of  the  technical 
staff  of  the  national  government  were  educated 
at  this  institution,  which,  indeed,  was  established 
in  1794  to  furnish  specially  trained  men  for  gov- 
ernment service. 

The  course  of  instruction  at  the  Polytechnic 
School  is  largely  mathematical,  and  the  other 
portions  of  it  are  influenced  considerably  by  the 
consideration  that  many  of  the  students  enter 
.the  army.  The  graduates  of  high  standing  have 
a  large  number  of  openings  in  the  state  service 
from  which  they  may  choose,  while  the  men  at 
the  lower  end  of  the  class  have  to  take  what 
is  left  after  their  superiors  have  made  their  se- 
lection. The  range  of  these  positions  is  some- 
thing astonishing.  In  the  army,  there  is  a  choice 
between  the  artillery  and  engineering  branches. 
In  civil  life  there  are  situations  in  the  state 
mining  departments,  the  bureau  of  bridges   and 
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highways,  on  river  and  harbor  improvements,  in 
lighthouse  construction  and  maintenance,  in  the 
supervision  of  state  monoplies  of  tobacco, 
matches  and  powder,  in  the  inspection  and  the 
technical  and  commercial  administration  of  rail- 
ways, in  the  postal  and  telegraph  service,  in 
naval  architecture,  on  hydrographic  surveys  and 
in  various  other  lines  of  work  which  it  is  hardly 
necessary  to  enumerate.  In  order  to  equip  the 
polytechnic  graduate  for  many  of  these  positions 
it  is  necessary  for  him  to  attend  a  further  course 
of  study  in  some  other  school.  His  highly  theo- 
retical training  has  been  so  deficient  in  practical 
subjects  that  a  three-year  course  at  the  Mining 
School  is  therefore  essential.  Some  of  the  stu- 
dents at  the  Mining  School  do  not  attend  the 
Polytechnic  School  before  they  take  up  the  prac- 
tical courses  of  the  former,  but  they  are  not 
ranked  so  high  as  the  Polytechnic  graduates.  At 
the  Mining  School  they  study  various  practical 
subjects  and  at  the  same  time,  however,  have  to 
review  the  h'gher  mathematics  which  they 
learned  at  the  first  school.  As  a  result  of  the 
long  period  of  education  and  their  army  service, 
the  average  of  the  graduates  of  the  Mining 
School  who  also  studied  at  the  Polytechnic 
School  is  about  28  years. 

The  critics  of  this  system  of  education  assert 
that  a  large  part  of  the  time  spent  at  the  schools 
is  practically  wasted.  They  believe  that  the  grad- 
uates would  be  just  as  well  educated  in  every 
sense  of  the  term  if  they  pursued  advanced  theo- 
retical subjects  to  a  far  smaller  degree.  They 
also  believe  that  a  feeling  of  general  distrust  of 
the  national  technical  educational  system  is  aris- 
ing. The  managers  and  technical  directors  of 
many  of  the  largest  industrial  works  are  drawn 
from  the  graduates  of  the  schools  named,  and 
there  seems  to  be  a  sort  of  understanding  among 
them  that  the  men  promoted  to  the  higher  posi- 
tions in  their  works  should  be  other  graduates 
of  the  same  schools.  Consequently  a  young  man 
whose  education  has  not  included  a  course  in 
the  Polytechnic  School,  who  has  shown  great 
ability  in  working  up  through  any  department 
of  the  industry  with  which  he  is  connected,  sud- 
denly finds  his  advance  to  the  highest  positions 
blocked  in  favor  by  somebody  who  has  shown 
by  no  means  the  same  ability  as  himself. 

It  is  interesting  to  notice  that  these  severe 
criticisms  of  French  engineering  educational 
methods  are  not  from  those  who  have  failed  to 
achieve  distinction  but  from  eminent  graduates 
of  the  schools  themselves.  If  half  of  what  they 
say  is  true,  and  certainly  their  standing  warrants 
the  acceptance  of  everything  they  assert  as  an 
accurate  presentation  of  actual  facts,  then  it 
is  high  time  for  a  reform.  The  situation,  in  fact, 
resembles  in  many  respects  that  in  Great  Britain 
some  ten  years  ago,  when  the  educational  meth- 
ods there  were  so  severely  shaken  up  by  some 
of  the  leading  scholars  of  Great  "Britian.  The 
rumbling  of  that  disturbance  even  echoed  through 
the  United  States  and  The  Engineering  Record 
can  bear  witness  to  the  fact  that  some  three  or 
four  years  ago  the  British  mathematical  reforms 
were  the  subject  of  widespread  interest  in  the 
United  States. 


Notes   and  Comments. 


Mr.  George  Westinchouse  has  the  sympathy 
and  good  wishes  of  all  Americans  who  delight 
in  good  work  well  done.  For  the  second  time 
in  his  career  financial  troubles  are  interfering 
with  some  of  the  great  enterprises  he  founded 
and  has  carried  on.  He  met  the  first  crisis  suc- 
cessfully, and  carried  forward  the  many  enter- 
prises in  which  he  was  interested  until  at  the 
present  time  there  are  thirty-one  Westinghouse 
companies  in  this  and  other  countries,  having  a 
total  capital  of  $120,000,000  and  an  annual  output 
estimated  to  be  worth  about  $90,000,000.  Some 
38,000  men  are  employed  by  these  companies  in 
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twenty-four  factories,  turning  out  products  of 
every  sort.  The  air  brake  which  has  made  high- 
speed railway  traffic  possible,  the  introduction  of 
automatic  block  signals  to  increase  the  safety  of 
railway  travel,  the  introduction  of  natural  gas 
in  the  Pittsburg  district,  the  development  of  elec- 
trical apparatus,  particularly  of  alternating  cur- 
rent apparatus,  the  development  of  steam  and  gas 
engines  and  many  other  things  too  numerous  to 
mention,  lie  to  his  credit.  All  of  these  things 
have  been  pushed  forward  manifestly  for  some 
other  purpose  than  personal  gain.  Any  ordinary 
business  man  would  have  been  satisfied  with  the 
success  achieved  in  one  of  them,  but  the  incentive 
of  genius  made  it  impossible  for  Mr.  Westing- 
house  to  withhold  his  hand  from  anything  where 
he  saw  a  chance  to  do  good  work.  What  he 
has  done  in  the  last  few  years  has  been  of  so 
much  benefit  to  the  world  that  there  is  every 
reason  for  anticipating  more  achievements  by 
his  compelling  force.  At  the  present  time,  while 
he  is  facing  the  difficulties  of  unsnarling  the 
financial  tangles  of  the  affairs  of  some  of  his 
companies,  he  has  the  sympathy  of  all  who  ap- 
preciate in  any  degree  what  great  contributions 
he  has  made  to  the  nation's  prosperity,  and  how 
much  may  still  be  expected  from  his  creative 
genius. 


A  Railroad  Announcement  which  has  at- 
tracted little  attention  during  the  period  of  finan- 
cial strain  just  passed  was  that  of  the  sale  of 
the  Port  Chester  and  the  Westchester  roads  to 
the  New  York,  New  Haven  &  Hartford  Railroad 
Co.  Thesp  electric  projects  attracted  much  at- 
tention a  year  or  more  ago.  They  were  looked 
upon  as  the  beginning  of  real  rapid  transit  in 
the  section  immediately  northeast  of  New  York 
City.  One  of  them,  at  least,  was  begun  in  good 
faith  for  the  purpose  of  building  up  a  suburban 
transportation  business  in  Westchester  County 
and  the  Borough  of  the  Bronx.  The  absorption 
of  both  companies  by  the  New  Haven  road  puts 
an  end  .to  all  prospect  for  the  time  being  of  any 
competition  in  passenger  traffic  in  the  district 
in  question.  Whether  this  clinching  of  a  mo- 
nopoly will  be  to  the  detriment  or  to  the  advan- 
tage of  the  people  served  remains  to  be  seen, 
although  this  journal  is  of  the  opinion  that 
advantage  rather  than  disadvantage  will  result 
Both  of  the  proposed  roads  had  a  rather  unsatis- 
factory termination  near  the  end  of  the  Lenox 
avenue  subway,  while  the  New  Haven  road  will 
hardly  be  satisfied  with  any  such  crossroads 
terminal.  Probably  very  few  people  know  just 
what  the  New  Haven  company  proposes  to  do, 
but  it  seems  reasonably  certain  that  such  a  great 
corporation  will  never  be  satisfied  without  its 
own  station  in  the  Borough  of  Manhattan,  even 
if  it  has  to  build  a  great  subway  system  to  attain 
its  purpose. 


The  Curtailing  of  Expenses  ordered  by  the 
Pennsylvania  Railroad  directors  during  the  com- 
ing year  is  something  which  should  occasion  no 
surprise.  That  road  has  been  spending  money 
for  a  number  of  years  with  a  lavish  hand;  in 
fact,  some  people  have  looked  with  apprehension 
upon  the  great  expenditures  that  have  been  made. 
A  large  part  of  the  work  for  which  these  great 
sums  have  been  paid  out  is  now  practically  com- 
plete, .and  a  heavy  reduction  in  construction  ex- 
penses can  be  made  without  affecting  traffic  to 
any  extent.  In  view  of  the  present  financial 
troubles  and  the  prospect  of  tight  money,  which 
a  year  of  presidential  election  always  presents, 
there  is  manifestly  every  incentive  of  going 
slowly  for  the  next  few  months.  It  is  understood 
that  those  works  which  affect  the  public  con- 
venience in  any  direct  way  will  be  pushed  along 
with  the  same  vigor  as  in  the  past,  but  that  un- 
dertakings mainly  to  the  advantage  of  the  com- 
pany will  be  checked  until  the  normal  condition 
of  affairs  is  again  assured. 


SOS 
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THE  RECONSTRUCTION  OF  THE  ANCHOR  PIERS  OF  THE 
POUGHKEEPSIE   BRIDGE. 


The  doable  track  bridge  over  the  Hudson  River 
at  Poughkeepsie  was,  when  built,  one  of  the  first 
and  most  important  long-span  high  railroad 
bridges  in  this  country  and  was  one  of  the  first 
examples  of  cantilever  erection.  It  has  a  total 
length  of  6,747  ft-  and  a  height  of  212  ft  from 
the  surface  of  the  river  to  the  base  of  rail. 
There  are  five  main  spans  of  525  to  548  ft. 
lengths,  besides  high  steel  approach  ^viaducts,  with 
spans  of  53  to  175  ft  The  sub-structure  is  of 
ashlar  masonry,  with  the  river  piers  supported 
in  deep  water  on  very  long  footings.  The  super- 
structure is  of  steel  and  was  proportioned  for  a 
live  load  on  each  track,  consisting  of  two  coupled 
locomotives,  each  with  four  24,000-lb.  axle  loads, 
followed  by  a  train  load  of  3,000  lb.  per  linear 
foot  After  many  years  of  constant  use  and 
hard  service  it  was  found  that  the  bridge  struc- 
ture needed  extensive  reconstruction  to  endure 
the  present  heavier  traffic  and  provide  for  a  live 
load  increased  to  45,000  lb.  on  each  locomotive 
axle  and  3,600  lb.  train  load  per  lineal  foot 

After  a  careful  inspection  and  the  study  of 
alternate  plans,  it  was  decided  to  build  addi- 
tional columns  in  the  viaduct  towers,  to  provide 
new  trusses,  and  reinforce  the  existing  trusses 
in  the  longer  approach  spans,  to  replace  the  short 
approach  spans  with  new  plate  girders  and  to 
add  a  new  line  of  center  trusses  between  the  old 
trusses  of  the  main  spans  and  new  towers  to 
support  them.  It  was  also  necessary  to  make 
extensive  alteration  in  the  masonry  and  to  pro- 
vide entirely  new  and  increased  anchorage  for 
the  ends  of  the  anchor-arm  trusses.  A  general 
outline  of  the  work  was  published  in  The  Engi- 
neering Record  of  Oct.  28,  1905,  and  was  fol- 
lowed on  Aug.  18,  igo6,  by  a  description  of  the 
very  novel  and  interesting  methods  used  in  re-  ^%te,5 
placing  the  short  spans  of  the  viaduct  at  a  great 
height  without  the  use  of  falsework.  Since  then 
work  has  progressed  on  the  longer  viaduct  spans, 
on  the  main  spans  and  on  the  substructure,  and 
this  article  will  describe  the  difficult  and  hazard- 
ous operation  of  reconstructing  the  anchorage 
piers  and  anchorage  system  while  the  bridge  was 
tmder  traffic 

The  original  west  anchorage  pier  was  about  48 
ft  high,  7  ft  wide  and  36  ft  long  at  the  top  and 
II  ft.  wide  by  41  ft.  long  at  the  base,  and  had 
footings  seated  partly  on  the  solid  rock  and 
partly  on  an  inclined  stratum  of  clay.  Four 
longitudinal  plate  girders  4  ft  deep  and  36  ft. 
long  were  built  into  the  lower  part  of  the  ma- 
sonry and  served  as  a  reaction  platform  for  two 
vertical  chains  of  eyebars,  one  in  the  plane  of 
each  truss,  which  passed  between  the  girder 
webs  and  were  connected  to  transverse  bearing 
girders  at  each  end.  When  the  pier  was  con- 
structed the  bearing  girders  and  portions  of  the 
reaction  girders  above  them  were  left  exposed 
in  rectangular  chambers  6  or  8  ft  long  on  each 
side,  communicating  with  vertical  wells  about  2 
ft  square  to  receive  the  anchor  chain  eyebars. 
The  chambers  were  entirely  closed  at  the  bottom, 
and  no  access  was  provided  to  them  through 
tunnels  or  in  any  other  manner,  but  the  vertical 
wells  were  left  open  at  the  top,  thus  exposing 
the  eyebars  and  girders  to  the  atmosphere  and 
to  rain  and  snow,  but  still  leaving  them  inac- 
cessible, as  the  space  in  the  well  was  not  sufficient 
to  provide  entrance  for  inspection  or  painting. 
\Vater  accumulated  in  the  undrained  and  un- 
ventilated  chambers,  and  when  a  recent  thorough 
inspection  of  the  substructure  was  made  it  was 
found  that  the  condition  of  both  masonry  and 
iron  work  required  very  prompt  and  extensive 
repairs  and  reinforcement. 

The  foundations  were  not  considered  satisfac- 
tory for  modern   requirements,  and   it  was  de- 


cided to  improve  them  and  to  add  materially  to 
the  mass  of  the  pier  masonry  and  increase  its 
efTective  value  for  anchorage  purposes  by  en- 
closing the  old  pier  with  a  thick  shell  of  new 
concrete  thoroughly  bonded  to  the  former  struc- 
ture and  arranged  to  greatfy  increase  the,  an- 
chorage load  on  the  reaction  platform.  New 
anchor  bars  and  reaction  girders  were  provided, 
making  the  construction  of  the  pier  almost  en- 
tirely new,  except  that  part  of  the  weight  of  the 
old  structure  was  retained  to  provide  for  the 
negative  reaction.  The  condition  of  the  masonry 
ana  iron  work  was  such  that  great  care  had  to  be 
taken  to  prevent  any  possibility  of  weakening  it. 
The  work  thus  became  very  delicate  and  hazard- 
ous and  was  conducted  with  the  utmost  skill 
and  precaution. 


the  inclined  surface  of  the  rock.  It  was  built  in 
short  sections  in  sheeted  trenches,  so  that  only 
a  small  part  of  the  old  masonry  was  disturbed 
at  any  given  time,  and  the  stability  of  the  pier 
was  considerably  increased  before  any  attempt 
was  made  to  cut  the  old  masonry. 

After  the  inspection  and  drainage  of  the  old 
anchor  pit  a  few  face  stones  were  removed  at  the 
bottom  of  the  pier,  and  sufficient  masonry  was 
cut  out  to  give  access  to  the  chambers  in  which 
the  transverse  girders  already  mentioned  were 
located.  The  masonry  was  in  such  a  condition 
that  hesitation  was  felt  in  cutting  much  of  it 
away  before  additional  support  was  provided, 
and  piers  of  hard  burned  brick  were  therefore 
built  with  great  accuracy  and  care  between  the 
reaction  girders  and  carried  up  to  bearing  against 
the  masonry  which  formed  the  roof  of  the  cham- 
bers. Sufficient  space  was  left  at  one  end  of  the 
chamber  for  the  bricklayers  to  retreat  downward 
between   the    yoke   girders,   and   the   brick   piers 
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Anchorage   Pier  with    New   Eyebars  and   Additional    Reaction    Girders. 


In  the  reconstructed  anchor  piers  the  old  reac- 
tion girders  remained  bedded  in  position  in  the 
base  of  the  masonry  and  served  merely  to  dis- 
tribute a  portion  of  the  increased  upward  reac- 
tion against  the  old  masonry.  Three  sets  of  new 
transverse  girders  are  set  in  the  lower  part  of 
the  pier,  projecting  at  both  ends  beyond  its  outer 
face  so  as  to  form  cantilevers,  receiving  on  their 
upper  flanges  two  sets  of  longitudinal  box  gir- 
ders, one  on  each  side  of  the  pier  close  to  the 
old  masonry.  The  latter  form  a  reaction  plat- 
form, on  which  is  built  a  large  amount  of  new 
concrete  facing,  enclosing  the  old  pier  and  nearly 
doubling  its  volume.  This  arrangement  greatly 
increases  the  available  amount  of  counterweight 
in  the  pier  and  transfers  it  to  the  combined  sys- 
tem of  old  and  new  reaction  girders,  which  are 
connected  to  new  pedestals,  receiving  the  ends  of 
the  anchor  arm  by  means  of  inclined  adjustable 
eyebars  bedded  in  the  new  concrete  outside  of  the 
original  limits  of  the  pier. 

The  foundations  were  reinforced  by  the  con- 
struction of  a  concrete  buttress  li  ft  wide,  50 
ft  long  on  the  east,  or  down  hill,  side  of  the 
pier,  which  was  carried  down  about  20  ft.  to  the 
foot  of  the  old  masonry  to  extend  it  and  give  it 
a  much  greater  stability  against  displacement  over 


were  underpinned  by  concrete  placed  in  forms 
in  the  planes  of  the  trusses  between  the  trans- 
verse girders.  Afterward  oblique  holes  were 
drilled  through  the  outer  wall  of  the  pier  to  the 
vacant  part  of  the  chamber,  and  thin,  fine  con- 
crete under  pressure  was  forced  through  them 
from  the  exterior  to  fill  all  cavities  between  and 
around  the  brick  work  and  consolidate  it  with 
the  old  masonry  to  form  solid  supports,  encasing 
the  girders  and  carrying  the  positive  reactions 
down  to  the  footings. 

The  next  operation  was  to  cut  horizontal  trans- 
verse holes  through  the  masonry  at  the  center 
of  the  pier  and  under  each  of  the  old  trusses  of 
the  bridge  just  below  the  bottom  flanges  of  the 
old  longitudinal  reaction  girders.  In  these  holes 
the  new  transverse  or  yoke  girders  were  placed 
and  blocked  up  to  the  required  height.  Steel 
wedges  were  then  very  carefully  driven  between 
their  top  flanges  and  the  bottom  flanges  of  the 
old  reaction  girders,  insuring  a  solid  contact  be- 
tween them. 

There  were  in  all  six  transverse  girders,  each 
of  them  being  a  box  girder  2V2  ft-  deep,  2  ft. 
wide  and  19  ft.  long  over  all.  They  projected 
about  4  ft.  beyond  the  face  of  the  old  masonry 
at  each  end,  forming  cantilevers,  on  which  were 
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seated,  each  side  of  the  pier,  a  longitudinal  reac- 
tion girder,  with  a  rectangular  cross  section  made 
up  of  two  s-ft.  plate  girders,  43  ft.  long  and  30  in. 
apart  on  centers,  web-connected  by  vertical  trans- 
verse diaphragms.  New  anchor  bars,  inclined 
somewhat  from  the  vertical,  were  connected  to 
both  extremities  of  all  the  transverse  girders  by 
6-in.  pins  and  were  enclosed  in  wooden  boxes  to 
give  them  clearance  from  the  concrete. 

In  order  to  key  the  new  concrete  to  the  old 
masonry  a  24-in.  8o-lb.  transverse  I-beam,  18  ft. 
long,  was  seated  on  the  tops  of  the  longitudinal 
girders  at  each  end  of  the  pier,  with  its  web 
solid  against  the  old  masonry  and  the  flanges 
on  one  side  seated  in  slots  cut  to  receive  them  in 
the  pier.  Horizontal  holes  2  in.  in  diameter  and 
I  ft.  deep  were  drilled  in  all  faces  of  the  piers 
in  pairs  about  3  ft.  apart  horizontally  and  S  ft. 
apart  vertically,  and  in  them  were  wedged  ij^-in. 
anchor  bolts  4  ft  long,  some  of  them  passing 
through  the  webs  of  the  24-in.  I-beams,  and  all 
of  them   intended   to  bond  the  new  concrete   to 
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were  carried  over  the  pier  and  independent  of  it. 
This  removed  the  positive  loads  from  the  pier 
tower,  after  which  the  top  of  the  pier  was  cut 
down  about  10  ft.,  and  the  upper  surface  dressed 
to  receive  a  pair  of  2-ft.  lo-in.  by  S  ft.  moulded 
concrete  blocks  83  in.  wide,  with  narrow  vertical 
sjots  on  their  opposite  faces  to  clear  the  old 
anchor  eye-bars  when  they  were  set  on  opposite 
sides  of  it,  with  their  slotted  faces  in  contact, 
thus  forming  a  single  pedestal.  The  concrete 
blocks,  already  hardened,  were  competent  to  re- 
ceive their  loads  immediately  without  waiting  a 
long  time  for  the  concrete  to  age,  as  would  have 
been  necessary  if  it  was  built  like  the  remainder 
of  that  in  the  pier,  in  moulds.  At  the  west  end 
of  the  bridge  conditions  were  different,  and 
traffic  was  maintained  across  the  anchor  pier,  from 
the  approach  to  the  anchor  arm  in  another  man- 
ner. The  first  span  of  the  approach  viaduct  there 
is  a  58-ft.  plate  girder,  the  river  end  of  which 
was  temporarily  supported  on  a  falsework  bent, 
releasing  the  pier  and  tower.    One  panel  of  8xiC- 


503 

about  6,000  lb  .per  square  inch  was  developed 
in  the  eye-bars.  This  amount  was  calculated  to 
be  sufficient  to  produce  a  compression  in  the 
masonry  a  little  greater  than  the  maximum 
amount  of  upward  reaction  and  thus  maintain  a 
slight  initial  stress  in  the  masonry,  even  when 
the  tension  in  the  eye-bars  is  maximum  and  pre- 
clude the  possibility  of  upward  motion  of  the 
pedestals. 

The  well  holes  around  the  new  anchor  eye- 
bars  were  grouted,  and  forms  were  built  enclos- 
ing the  shoe  and  the  space  between  them  and  the 
exterior  forms  was  concreted,  completing  the  top 
of  the  pier,  except  around  the  shoes.  The  wells 
around  the  shoes  were  lined  with  tar  paper,  and 
forms  were  built  around  them  on  top  of  the 
pier  and  filled  with  concrete,  entirely  enclosing  the 
shoe  and  forming  a  cap  over  the  anchorage  bars, 
which  is  separate  from  the  main  body  of  the 
pier,  and  can,  if  necessary,  conform  to  a  vertical 
movement  of  the  anchorage  bars  without  trans- 
mitting shearing  stresses  or  any  danger  of  pro- 
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the  old  pier.  Sheets  of  expanded  metal  were 
laid  across  the  projecting  end  of  the  anchor 
bolts,  and  the  pier  was  enclosed  in  a  form  in 
which  2x8-ft.  vertical  sheets  of  expanded  metal 
were  placed  near  the  lower  part,  as  indicated  in 
the  accompanying  illustrations.  The  forms  were 
filled  up  to  the  height  of  the  eye-bar  adjust- 
ments with  1:3:5  Giant  Portland  cement  con- 
crete, deposited  very  wet,  and  the  spaces  around 
the  old  anchor  bars  were  grouted  up  to  the  same 
height. 

The  pier  was  thus  in  a  condition  to  sustain 
the  computed  negative  reaction  of  479  tons.  In 
order  to  provide  for  the  positive  reactions  during 
the  transfer  of  connections  from  old  to  new 
anchorages,  falsework  bents,  intended  to  support 
the  new  center  truss  of  the  east  anchor  arm 
during  erection,  were  built  at  panel  points  of 
the  main  trusses,  and  the  double  transverse 
bent  under  the  first  panel  point  from  the  an- 
chorage was' extended  to  receive  both  old  trusses, 
which  were  wedged  to  bearing  on  it,  thus  afford- 
ing them  support  independent  of  the  pier.  On 
the  opposite  side  of  the  pier  falsework  was 
erected  to  carry  the  approach  span,  and  was  con- 
nected, over  the  top  of  the  pier,  with  the  double 
bent  by  means  of  24-in.,  8o-Ib.  longitudinal  I- 
beam    stringers,    on    which    the    railroad    tracks 


in.  longitudinal  stringers  was  supported  at  one 
end  over  the  falsework,  and  the  opposite  end  on 
the  end  floorbeam  of  the  anchor  arm,  and  carried 
the  tracks  over  the  top  of  the  pier. 

All  traffic  on  the  bridge  was  suspended  during 
one  Sunday,  and  loaded  cars  were  run  on  the 
anchor  arm  to  provide  a  counterweight  larger 
than  the  maximum  negative  reaction  in  the  old 
anchor  bars,  thus  releasing  them.  The  anchor  bars 
were  cut  off  flush  with  the  tops  of  the  concrete 
blocks  by  pneumatic  drills,  boring  through  them 
edgeways  holes  of  a  diameter  nearly  as  great  as 
the  thickness  of  the  bars.  The  sides  of  the  bars 
were  nicked  opposite  these  holes,  and  they  were 
broken  off,  the  pins  backed  out  of  their  upper 
ends,  and  they  were  removed.  The  removal  of 
the  old  eye-bars  provided  clearance  for  the  plac- 
ing of  the  new  riveted  steel  shoes  about  8  ft. 
wide  and  9  ft.  high,  which  overhang  both  sides 
of  the  pedestal  blocks,  and  were  pin-connected 
immediately  to  the  new  anchor  bars  at  both 
ends,  the  connection  to  the  anchor  arm  truss 
being  made  with  an  upper  center  pin.  The  driv- 
ing of  these  pins  restored  the  anchor  piers  to 
its  original  functions  and  permitted  the  with- 
drawal of  the  counterweight  on  the  anchor  arm. 

The  next  operation  was  the  tightening  of  the 
anchor    eye-bar    sleeve    nuts    until    a    stress    of 


ducing  cracks  in  the  main  concrete  of  the  pier, 
while  at  the  same  time  it  forms  a  weatherproof 
cap  over  the  well. 

The  work  on  the  pier  was  necessarily  slow 
and  costly  and  was  accomplished  by  an  average 
working  force  of  30  men  in  about  80  days.  The 
reconstruction  of  the  east  pier  was  substantially 
the  same  as  that  described  for  the  west  pier,  ex- 
cept that  the  dimensions  of  the  pier  were  differ- 
ent, and  it  was  surmounted  by  a  tall  steel  tower 
supporting  the  end  of  the  anchor  arm. 

Additional  interest  is  given  this  construction 
because  it  is  believed  to  be  the  first  built-in 
bridge  anchorage.  It  has  been  heretofore  con- 
sidered imperative  to  provide  anchorages  with 
inspection  wells  or  chambers,  which  leave  some 
of  the  steel  exposed  to  corrosion  or  possible  in- 
jury. In  such  cases  proper  maintenace  is  likely 
to  be  difficult  or  impossible  and  is  often  ne- 
glected, and  in  several  instances  serious  deteriora- 
tion of  the  structure  is  known  to  have  resulted. 
In  this  case  it  was  decided  to  meet  the  problem 
squarely  at  first  and  assume  final  responsibility 
once  for  all  by  providing  the  most  thorough  pro- 
tection and  sealing  it  up.  This  may  be  radical, 
but  is  considered  to  be  justified  by  the  results  of 
the  opposite  method. 

In  the  reconstruction  of  the  bridge  Mr.  Macv 
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Monlton  was  consulting  etlgineer  for  the  railroad 
compMiy.  Mr.  Paul  Wolf  si  was  the  engineer  in 
diarge  of  design  for  the  American  Bridge  Co. 
The  methods  and  operations  of  erection  were  de- 
veloped by  Mr.  S.  P.  Mitchell,  who  executed  the 
work  under  a  sub-contract  from  the  .\meriean 
Bridge  Co. 


A  Concrete  Building  for  a  Chocolate  Factory. 

.\  large  chocolate  factory  under  construction 
at  Stamford,  Conn.,  for  Stollwerck  Bros.,  present 
some  nnusual  features  of  design  among  which 
are  a  reinforced  concrete  saw-tooth  roof  and 
framework  and  cement  block  walls.  The  struc- 
ture is  SCO  ft  long  and  faces  the  north  with 
its  east  end  close  to  the  bank  of  the  Mill  river. 
Counting  from  the  west  end,  100  ft.  of  the  fac- 
tory is  aoo  ft.  wide ;  the  next  100  ft.  is  50  ft. 
wide;  the  remainder  has  a  width  of  100  ft.  The 
long  loo-ft.  section  is  divided  longitudinally  by 
three  lines  of  interior  columns  into  four  25-ft. 
bays  each  of  which  is  covered  by  a  roof  bay. 
Transversely  the  factory  is  divided  into  ten  sec- 
tions or  "buildings,"  each   of   which  has  a   sep- 


to  support  a  load  equivalent  to  1,200  lb.  per 
square  foot  of  floor  area. 

The  general  arrangement  of  the  columns,  gir- 
ders, and  beams  supporting  the  main  tloor, 
which  extends  throughout  the  greater  part  of  the 
factor>',  is  shown  in  an  accompanying  floor  fram- 
ing plan.  It  will  be  noted  that  the  floor  in  the 
center  bays  is  carried  by  longitudinal  girders 
and  transverse  beams  which  divide  the  slab  into 
panels  about  s'A  x  25  ft.,  while  over  the  outside 
bays  the  slab  rests  on  the  wall  foundation,  on 
longitudinal  girder  10,  and  on  two  lines  of  longi- 
tudinal beams  carried  on  9  x  9-in.  columns  set 
in  the  basement  passageways. 

Referring  to  the  framing  plan,  girder  2,  on  the 
longitudinal  center  line  of  the  factory,  is  33  in. 
deep,  not  including  the  iyz-'m.  floor  slab,  and 
tapers  from  8  in.  thick  at  the  bottom  to  10  in. 
at  the  under  surface  of  the  slab.  It  is  rein- 
forced with  two  I  i/i6-in.  and  four  iJ-^-in.  round 
rods  and  with  5/16-in.  stirrups  placed  in  gen- 
eral on  3}^-in.  centers,  as  shown  in  one  of  sev- 
eral accompanying  diagrams.  Girder  10  along 
the  inside  of  the  outside  bays,  has  the  same 
sectional  dimensions  as  2,  but  is  reinforced  with 


Crete  hot  air  duct  which  extends  the  entire  length 
of  the  factory  along  the  north  wall.  This  duct 
is  supported  in  50-ft.  spaces  by  the  columns 
mentioned  and,  in  a  few  cases,  on  the  block 
division  walls  between  the  buildings;  where  the 
duct  is  carried  on  these  walls  a  6-ft.  reinforced 
concrete  lintel  is  provided  in  each  wall  to  dis- 
tribute the  load.  The  duct  has  register  open- 
ings in  its  top  and  bottom  and  in  its  free  side. 
Its  top  serves  as  an  inspection  walk  through  all 
the  buildings. 

The  saw-tooth  roof  is  supported  in  50-ft.  spans 
by  longitudinal  girders  i  ft.  wide  and  51  in. 
deep  carried  on  the  several  lines  of  columns. 
Each  span  is  reinforced  with  sixteen  l-in.  bars 
and  with  s/i6-in.  stirrups  arranged  as  shown 
in  an  accompanying  diagram.  These  girders  are 
intersected  at  intervals  of  16  ft.  8  in.  by  the 
roof  trusses  which  are  made  up  of  the  long 
and  short  rake  roof  beams  connected  at  their 
lower  ends  by  tie  beams.  The  beams  in  the 
short  rake  also  serve  as  mullions  between  the 
skylights.  Between  each  pair  of  truss  beams  in 
the  long  rake  are  two  intermediate  roof  beams 
which  are  attached  to  the  valley  and  ridge  gir- 


Office  Section   of  Stollwerck    Factory. 


Water  Test  of  Saw-Tooth    Roof. 


arate  entrance  extending  somewhat  in  front  of 
the  building  proper,  with  toilet  and  shower  bath 
rooms  on  each  side,  as  shown  in  an  accompanying 
illustration. 

The  exterior  treatment  was  made  extremely 
simple  in  order  to  avoid  the  necessity  for  making 
an  midae  number  of  special  blocks,  as  this  type 
of  construction  is  only  economical  where  stan- 
dardization can  be  secured  to  a  considerable 
extent.  The  facades  are  relieved  by  rustic  piers, 
and  crowned  by  a  modillion  block  cornice,  over 
which  rises  the  front  slope  and  the  saw-tooth 
root  There  are  no  windows  in  the  main  build- 
ing except  in  the  part  given  up  to  office  use  on 
the  west  front,  all  the  light  for  the  factory  rooms 
being  obtained  from  skylights  in  the  saw-tooth 
roof. 

The  foundations  rest  on  gravel  26  ft.  below  the 
level  of  the  basement  which  extends  under  most 
of  the  buildings.  The  part  of  the  basement  imder 
the  two  center  bays  is  unused,  except  for  shafting 
and  piping,  and  without  a  floor  and  high  tides 
sometimes  rise  2  ft.  in  it.  The  basement  along 
the  north  and  south  sides  and  across  the  east 
end  is  divided  from  the  rest  by  3-in.  walls  and 
floored  with  a  S^^-in.  slab,  forming  dry  passage- 
ways, one  of  which  on  the  south  side'  is  occu- 
pied by  the  rope  drive  system. 

The  main  floor  in  general  is  designed  to  carry 
300  lb.  per  square  foot,  though  in  Building  i, 
at  the  extreme  east  end  where  the  boilers  are 
placed,  several  girders  and  beams  are  designed 


two  ^-in.  and  four  15/16-in.  round  rods  and 
has  fewer  5/16-in.  stirrups.  The  transverse  floor 
beams,  numbered  I,  are  zsyi  in.  deep,  6  and  8 
in.  thick  at  bottom  and  top  respectively,  and  have 
four  i-in.  round  rods  and  s/l6-in.  stirrups  on 
3^  to  l8-in.  centers.  Beam  17  is  23j4  in.  deep, 
not  including  the  floor  slab,  which  is  5%  in- 
thick  in  the  outside  bays.  It  is  reinforced  with 
two  ^-in.  and  two  is/i6-in.  rods  and  with  S/16- 
in.  stirrups.  The  floor  over  the  basement  pas- 
sageways is  reinforced  with  yi-m.  rods  on  5-in. 
centers.  In  the  center  bays  the  reinforcement 
is  f^-in.  rods  4l4  in.  on  centers. 

The  principal  columns  extend  through  the 
main  floor,  supporting  it  and  the  roof  as  well, 
and  have  a  clear  height  of  24  ft.  8  in.  from  the 
top  of  the  floor  to  the  under  side  of  the  roof 
girders.  They  are  20  in.  square  below  the  main 
floor  and  15  in.  square  above  it  and  have  as  re- 
inforcement eight  ^-in.  round  rods  surrounded 
by  s/l6-in.  ties  at  15-in.  intervals.  The  end  wall 
columns  have  the  same  section  as  the  interior 
columns,  but  only  half  as  many  vertical  rods. 
On  the  south  side  of  the  factory  the  regular  wall 
columns  are  replaced  by  the  heavier  interior 
columns  to  provide  for  the  addition  of  more 
bays  in  that  direction.  In  the  outside  line  of 
short  columns  in  the  north  basement  passage- 
way every  third  one  is  9  x  16  in.  instead  of 
9  in.  square.  These  heavier  columns  extend  12 
ft.  above  the  main  floor  and  carry  part  of  the 
weight  of  a  5-ft.  by  yyi  to  8^-ft.  reinforced  con- 


ders.  The  arrangement  of  these  beams  and  gir- 
ders is  shown  in  an  accompanying  partial  roof 
plan  and  the  reinforcement  is  indicated  on  a 
section  drawing.  Special  attention  is  called  to 
the  method  of  locking  together  the  rods  in  con- 
tiguous tie  beams  at  the  intersection  marked  B. 
This  was  done  by  turning  the  tie  beam  rods 
through  a  quarter-turn  so  that  the  right  angle 
bends  at  their  ends  hooked  in  opposite  directions 
about  the  upper  rods  of  the  mullion  beams.  The 
upper  ends  of  the  latter  rods  are  attached  to 
the  ends  of  the  bent  rods  in  the  long  rake  beams 
by  a  wired  splice. 

The  concrete  used  in  the  framework  and  roof 
is  a  I  ;2  •.4  mixture  of  Vulcanite  Portland  cement 
and  washed  beach  sand  and  gravel.  The  sand 
and  gravel  is  delivered  in  boats  at  the  east  end 
of  the  building  where  it  is  loaded  into  two- 
wheel  hand  carts  with  a  steam  hoist  and  hauled 
to  storage  piles  about  200  ft.  from  the  river  in 
front  of  Building  2  and  near  the  mixer.  The 
latter,  a  No.  3  Ransome  machine,  is  mounted  on 
an  elevated  platform  and  delivers  to  wheelbar- 
rows or  two-wheel  carts  on  the  ground.  Above 
the  mixer  are  measuring  hoppers  and  above 
these  are  two  bins  for  sand  and  gravel  with  a 
combined  capacity  of  30  cu.  yd.  These  are  sup- 
plied from  the  storage  piles  by  stiff-leg  derrick 
operated  by  a  Lidgerwood  three-drum  hoist.  A 
6o-h.-p.  Ames  boiler  supplies  steam  for  the  mixer 
and  hoisting  engines.  A  platform  elevator,  oper- 
ated with  a  Lidgerwood  hoist  and  handling  two 
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a  way  as  to  produce  a  bending  moment  on  the 
girder  equivalent  to  that  produced  by  the  dead 
load  plus  four  times  the  live  load  which  the  roof 
was  calculated  to  sustaip.  The  deflection  of  the 
girder  at  the  center  under  this  load  was  0.20 
inches.  The  second  test  load  was  extended  over 
two  adjacent  girders  for  the  purpose  of  testing 
one  of  the  columns.  The  method  of  loading 
was  different  from  the  first  test,  water  being 
used  instead  of  bags  of  sand.  A  canvas  bag  lined 
the  interior  of  the  valley  and  was  supported  by 
planking  along  the  skylights  and  at  each  end. 
The  length  of  the  trough  thus  formed  was  lOO 
ft.,  and  its  section  was  triangular,  the  sides 
being  parallel  to  the  slope  of  the  roof.  The 
pocket  thus  formed  was  filled  with  water  to  a 
maximum  depth  of  sJ4  ft.,  a  total  load  of  332,000 
lb.  being  thus  applied.  This  was  equivalent  to 
four  times  the  calculated  live  load  over  an  area 
of  100  X  25  ft.  The  deflection  of  each  girder 
at  its  center  under  this  loading  was  o.io  in.  Upon 
the  removal  of  the  load  the  girders  recovered 
almost  entirely. 

The  peculiar  virtue  of  the  system  of  loading 
adopted  in  the  second  test  lies  in  the  absolute 
mobility  of  the  load  which  prevents  the  arching 
effect  which  sometimes  occurs  when  a  very  heavy 
load  is  applied  in  soHd  form.  It  would  be  ex- 
pensive to  apply  this  method  of  loading  in  a 
single  test  unless  the-  material  of  which  the  water- 
tight receptacle  was  made  could  be  used  after- 
ward for  some  other  purpose,  but  where  a  num- 
ber of  tests  in  series  are  contemplated  it  would 
probably  be  as  inexpensive  as  the  ordinary  sys- 
tem of  loading. 

The  architectural  drawings  for  the  factory 
were  prepared  by  Mr.  Ernest  Flagg,  architect, 
New  York  City,  and  the  structural  designs  were 


carts  or  three  wheelbarrows,  delivers  the  con- 
crete to  platform  runways  at  suitable  levels  to 
serve  the  various  parts  of  the  work,  and  is 
■moved  westward  as  the  work  progresses. 

The  unit  system  of  reinforcement  was  used 
throughouP  the  structure  in  the  beams,  girders 
and  columns.  This  system,  which  has  already 
been  described  in  detail  in  this  journal,  involves 
the  fabrication  of  the  reinforcement  for  each 
girder  or  column  into  a  unit  in  the  shops  of  the 
contractor.  These  units  are  delivered  on  the 
work  ready  to  be  placed  in  the  forms,  each  unit 
bearing  a  mark  indicating  its  proper  place  in 
the  structure. 

In  constructing  the  saw-tooth  roof  the  col- 
umns were  poured  first ;  then  the  centering  for 
the  lower  roof  slab,  the  main  girders,  tie  beams, 
mullions  and  all  other  roof  beams  was  erected, 
4  x  6-in.  vertical  posts  thickly  set  and  carefully 
braced  being  used  for  supports.  The  concrete 
for  the  lower  roof  slab  and  all  the  beams  and 
girders  was  poured  at  once,  the  work  being  car- 
ried forward  by  a  force  of  about  thirty  men  who 
completed  on  the  average  one  50-ft.  section  over 
one  bay  in  a  day.  The  upper  roof  slabs  were 
made  and  placed  in  5^x2S-ft.  panels  and  cov- 
ered with  tar  and  gravel  roofing.  Copper  flash- 
ings are-  provided  at  all  projections  and  open- 
ings. 

The  ornamental  cornice  along  the  facade  of 
the  building  was  run  on  metal  lath  in  place  on 
the  main  girder  at  the  top  of  the  block  wall, 
the  attachment  being  made  by  means  of  brackets 
fixed  in  the  girder  at  2j4-ft.  intervals.  These 
brackets  are  formed  of  three  pieces  of  2x2j4-in- 
angles.  Two  of  these  pieces  project  from  the 
face  of  the  girder  horizontally  near  its  top  and 
bottom,  the  one  at  the  top  extending  out  fur- 
ther than  the  one  below.  The  outer  ends  of 
these  pieces  are  connected  by  the  third  piece 
with  which  slopes  diagonally  downward  and  in- 
ward. The  upstanding  leg  of  each  diagonal  piece 
is  pierced  with  four  5^-in.  holes  through  which 
are  strung  f^-in.  round  rods. 


Main    Roof  Girders,   Stollwerck   Factory. 


Section   of  Saw-Tooth    Roof,   Stollwerck   Factory. 


The  wall  blocks' are  made  of  a  1:2:4  mixture 
of  Atlas  Portland  cement  and  washed  sand  and 
gravel  and  were  formed  in  a  machine  made 
by  the  American  Hydraulic  Machine  Co. 

Two  separate  load  tests  were  made  on  the 
saw-tooth  roof.  In  the  first  test  bags  of  sand 
were  piled  in  the  valley  in  the  form  of  a  pyra- 
mid with  its  apex  at  the  center  of  the  girder. 
The  total  load  of  84,800  lb.  was  applied  in  such 


prepared  and  the  work  is  being  executed  by 
Messrs.  Tucker  &  Vinton,  of  New  York  City, 
Mr.  R.  L.  Berlin,  chief  engineer,  Mr.  P.  H. 
Trout,  superintendent  of  construction. 


Open-Hearth  Steel  Rails  have  recently  been 
ordered  by  the  Great  Western  Railway  Co.,  of 
England,    the   first    British   company   to   place   a 

contract    for   such    rails. 
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Six-Tracking    and    Reconstruction    of   the 

Harlem  River  Branch  of  the  New  York 

New  Haven  &  Hartford  R.  R. 


The  Harlem  River  Branch  of  the  New  York, 
New  Haven  &  Hartford  R.  R.  runs  from  a  point 
near  the  junction  of  the  Harlem  and  East  Rivers 
in  the  Borough  of  The  Bron.x,  New  York  City, 
northward  beyond  the  limits  of  the  city  to  New 
Rochelle,  where  it  joins  the  main  line.  The  latter 
runs  westward  at  this  point  to  Mount  Vernon, 
where  it  connects  with  the  New  York  Central  & 
Hudson  River  R.  R.,  and  thus  secures  an  entry 
into  the  Grand  Central  Depot  in  the  heart  of 
Manhattan.  The  Harlem  River  Branch  carries  a 
very  heavy  freight  traffic  which  is  received  and 
dispatched  at  the  Harlem  River  Station  on  car 
floats  which  connect  with  the  various  railroads  in 
New  Jersey,  running  west  from  the  Hudson 
River.  Considerable  freight  originates,  too,  in 
the  territory  neighboring  the  southern  end  of  the 
Branch,  the  banks  of  the  Harlem  and  the  East 
Rivers  affording  particularly  advantageous  sites 
for  industrial  establishments.  The  passenger 
traffic,  consisting  entirely  of  suburban  travel  to 
various  points  in  the  Borough  of  The  Bronx,  al- 
ready a  very  heavy  one,  has  been  increasing  rap- 
idly owing  to  the  marked  development  of  this 
portion  of  New  York  City  during  the  past  few 
years.  At  the  Harlem  River  Station,  the  southern 
terminus  of  the  Branch,  there  is  no  rail  connec- 
tion of  any  kind,  the  passengers  transferring  as 


at  the  former  station  will  be  discontinued,  only 
such  freight  as  originates  locally  at  the  industries 
on  the  Harlem  and  East  Rivers  being  handled  on 
the  line  south  of  the  Oak  Point  Yard.  New 
transfer  bridges,  and  additional  tracks  are  being 
constructed  at  the  latter  point  so  as  to  handle  all 
of  the  through  freight  traffic. 

Four  of  the  tracks  in  the  six-track  section  will 
be  used  for  passenger  service,  the  two  outside 
ones  of  the  four  for  local,  and  the  two  inside  ones 
for  express  trains.  The  two  tracks  to  the  south 
are  for  freight  traffic. 

There  are  thirteen  passenger  stations  on  the  Har- 
lem   River    Branch,    two   of   them    having    been 


Part   of    Former   Two-Track   System. 


alignment  has  also  been  benefited  in  the  improve- 
ment work,  the  additional  property  being  pur- 
chased so  as  to  make  easement  possible. 

There  are  two  crossings  of  navigable  streams, 
the  Bronx  River  and  Pelham  Bay,  which  will  be 
crossed  on  Scherzer  rolling  lift  through  bridges. 
The  channel  spans  will  be  70  ft.  in  the  clear  be- 
tween the  fenders  protecting  the  piers.  The 
length  of  the  crossing  over  Pelham  Bay  is  about 
1,600  ft.,  for  which  a  pile  trestle  is  being  built. 
Near  the  south  end  of  the  branch  at  Port  Morris, 
provision  is  being  made  for  the  future  construc- 
tion of  the  tracks  of  the  New  York  Connecting 
R.  R.,  which  is  to  cross  over  the  East  River  from 
Long  Island. 

The  work  was  started  in  October,  1905.  Pro- 
vision was  made  for  maintaining  both  the  passen- 
ger and  the  freight  traffic  during  construction  by 
shifting  the  running  tracks  at  the  south  end  to 
one  side  while  the  fill  was  being  made,  and  while 
the  abutments  and  piers  were  being  built  for  the 
bridges.  Practically  all  of  the  material  for  this 
fill  was  obtained  from  the  largest  cut  on  the  line, 
at  Hunt's  Point,  85  per  cent,  of  the  material  be- 
ing rock,  some  of  it  very  hard  and  grading  down 
to  a  soft  disintegrated  schist. 

The  plan  on  the  fill  section  is  to  complete  the 
abutments  and  bridges  and  roadbed  for  three 
tracks,  two  for  running  purposes  and  one  for 
work  trains,  before  abandoning  the  temporary 
tracks,  which  at  the  beginning  of  construction 
were  placed  to  one  side  in  order  to  allow  the 
fill  and  bridge  work  to  be  carried  on.    From  the 


Fill    and   Completed   Abutments  at    Port    Morris. 


Completed   Abutments  at   White    Plains   Road. 


a  rule  to  the  Third  Avenue  Elevated  System  in 
order  to  reach  the  business  part  of  Manhattan 
Island,  while  the  freight,  that  requires  transfer 
to  other  roads,  is  handled  by  car  ferries. 

A  steady  increase  in  passenger  and  local  and 
through  freight  business  caused  the  adoption  of 
broad  plans  for  improvement,  which  are  now  be- 
ing carried  out.  Before  starting  reconstruction 
the  road  had  two  tracks  from  the  Harlem  River 
Station  to  Pelham  Manor  and  four  tracks  from 
the  latter  point  to  the  junction  with  the  main  line 
at  New  Rochelle.  The  present  work  consists  in 
four-tracking  the  road  from  the  Harlem  River 
Station  to  the  Oak  Point  Yard  and  six-tracking 
the  remainder  of  the.  line,  at  the  same  time  mak- 
ing such  changes  in  the  layout  of  the  stations,  in 
the  yards  and  in  the  grades  both  of  the  railroad 
and  of  the  intersecting  streets  as  were  necessary 
to  realize  the  greatest  efficiency  from  the  new 
plans  and  make  unnecessary  any  future  rearrange- 
ment of  street  crossings. 

At  the  present  time  there  are  car  ferry  transfer 
bridges  both  at  the  Harlem  River  Station  and  at 
the  Oak  Point  Yard,  but  when  the  latter  has  been 
fully  developed  the  use  of  the  transfer  bridges 


established  since  the  reconstruction  was  started. 
All  of  the  old  stations  are  being  replaced  with 
handsome  structures  differing  in  design  to  suit 
the  location.  At  the  local  stations  there  will  be 
but  two  platforms,  one  on  the  outside  of  each 
local  passenger  track,  and  at  the  express  stations 
one  local  platform  along  the  outside  of  the  local 
track  nearest  the  station  building,  and  two  island 
platforms,  one  between  each  pair  of  passenger 
tracks  of  like  movement.  Access  to  these  plat- 
forms is  had  through  reinforced  concrete  sub- 
ways under  the  tracks. 

Coincident  with  the  other  improvements  is  the 
change  of  grade  in  order  to  eliminate  railroad 
crossings  at  street  level.  At  the  south  end  the 
railroad  tracks  are  on  a  fill  and  the  streets  which 
cross  the  line  are  spanned  by  plate  girder  bridges, 
while  on  the  north  end  the  tracks  are  at  about  the 
level  of  the  surrounding  land  and  the  streets  cross 
the  right  of  way  on  overhead  highway  bridges. 
There  are  56  bridges  in  all,  in  a  total  distance  of 
Jiyi  miles,  the  length  of  the  Harlem  River 
Branch,  the  spans  varying  from  44  to  197  ft.  Plate 
girders  are  used  for  the  short  spans  and  riveted 
through  truss  bridges  for  the  long  spans.     The 


present  rate  of  progress  it  is  probable  that  trains 
will  be  put  on  the  fill  within  the  next  six  or  seven 
weeks.  At  the  north  end  of  the  work  where  the 
tracks  follow,  in  the  main,  the  level  of  the  sur- 
rounding ground,  the  running  tracks  were  shifted 
so  as  to  accord  with  the  best  methods  for  hand- 
ling the  work  under  the  local  conditions. 

The  sections  for  the  piers  and  abutments  have 
been  made  very  heavy  on  account  of  the  treacher- 
ous nature  of  the  material  along  the  right  of 
way.  Much  of  the  land  is  very  low  and  is  en- 
tirely underlaid  with  marsh  and  swamp  deposits. 
At  the  south  end  piles  had  to  be  driven  for  all  of 
the  abutments  and  piers,  their  length  varying 
from  25  to  so  ft.,  in  order  to  reach  rock.  The 
average  length  was  about  35  ft.  The  driving  at 
the  surface  is  very  easy  for  10  to  IS  ft.,  beyond 
which  a  somewhat  harder  material  is  encountered 
for  a  distance  varying  from  5  to  10  ft.,  followed 
by  hard  driving  and  then  rock.  In  some  places 
fills  of  miscellaneous  character  were  encountered 
which  gave  considerable  difficulty  in  driving.  Some 
of  these  were  of  rock  fill,  others  of  ashes 
and  garbage  wastes.  The  wisdom  of  selecting 
the  heavy  sections  was  proved  after  the  fill  had 
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been  started,  when  the  weight  of  the  deposited 
materials  squeezed  out  the  muck  on  either  side 
into  humps  and  ridges  S  to  6  ft.  high. 

The  formula  for  the  width  of  the  abutment 
where  earth  alone  is  to  be  retained  is  14  of  the 
height,  plus  3  ft,  and  where  the  earth  fill  carries 
tracks,  14  of  the  height  plus  4  ft.  The  tops  of 
the  piles  are  sawed  off  level  and  the  concrete 
placed  over  them  for  a  depth  of  i  ft.  The  footing 
is  reinforced  with  old  rails  running  parallel  to 
the  length  of  the  abutment.  In  addition  to  the 
vertical  piles,  batter  piles  are  driven  to  secure 
greater  stability. 

The  concrete  for  the  abutments  and  piers  is  a 
1 :3 :6  mixture,  the  rock  being  trap  from  the 
Connecticut  quarries.  For  the  bridge  seats  and 
copings  1 :2  -.4  is  used.  Both  Alpha  and  Lehigh 
Portland  cements  are  used.  The  concrete  was  all 
mixed  in  i-yard  mixers  placed  conveniently 
at  the  work,  and  was  put  into  place  with  bottom 
dump  buckets,  handled  by  stiff-leg  or  guyed  der- 
ricks. 

In   Pelham  Bay  Park,  the  city  authorities  ob- 
jected to  the  use  of  concrete,  and  ;itone  was  there- 
,      fore  used  for  the  abutments  of  the  bridges  within 
the  Park  limits. 

The  angles  at  which  the  streets  cross  the  right 

of  way  and  the  fact  that  in  some  cases  a  number 

•  of  streets  meet  at  the  railroad  necessitated  some 

long  bridges  and  abutments.    The  Bronx  and  Pel- 


forced  concrete,  the  steel  consisting  of  i-in.  cor- 
rugated rods.  The  rods  in  the  walls  and  the  floor 
are  on  12-in.  centers  in  both  directions,  and  in  the 
roof  on  12-in.  centers  transversely  and  on  4V4-in. 
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Abutment  for  Railroad   Bridge. 


Hunt's   Point  Cut,   Showing  Temporary    Highway   Bridge   and   Old    Main    Line  Tracks. 

ham  Parkway  crosses  the  right  of  way  at  a  sharp 

angle,  and  the  abutments  and  piers  are  being  built 

for  a  width  of  roadway  and  footwalks  of  400  ft. 

This   made  it   necessary  to  build  the  abutments 

780  ft.  and  the  piers  710  ft.  long.     The  railroad 

will  provide  a  bridge  80  ft.   wide.     At  another 

point.    West    Farms    Road,    East    i8oth    St.    and 

Adams  St.  join  at  the  right  of  way  and  are  car- 
ried over  the  tracks  on  a  skew  plate  girder  bridge 

the  abutments  for  which  are  respectively  333  and 

318  ft.  long. 

Small  toe  walls  were  necessary  in  places  to  pre- 
vent the  slopes  going  beyond  the  right  of  way 
line,  and  in  one  case  along  the  Bronx  River,  a 
retaining  wall  with  a  maximum  height  of  15  it- 
above  high  water  and  a  length  of  220  ft.  was 
necessary. 

Most  of  the  new  passenger  stations  are  con- 
structed with  their  floors  at  the  level  of  the 
tracks,  but  in  some  cases  are  being  built  over- 
head The  platforms  are  to  be  700  ft.  long  and 
are  to  be  paved  with  concrete,  cement  finished. 
The  stairways  leading  from  the  station  buildings 
to  the  subways  under  the  tracks  and  from  the 
subways  to  the  platforms  are  to  be  built  of  rein- 


centers  longitudinally.  The  inclined  rods  in  the 
roof,  shown  in  the  illustration,  are  on  12-in.  cen- 
ters. The  station  buildings  are  to  be  of  different 
designs  in  order  to  harmonize  with  the  local  sur- 
roundings, some  of  them  of  stone,  some  of  brick, 
and  some  of  concrete. 

The  freight  business  along  the  line  has  been 
cared  for  by  reconstructing  the  yards  already  in 
operation,  and  by  adding  others  where  necessary. 
These  are  merely  large  enough  to  handle  the  local 
business.  The  main  freight  yard  of  the  branch 
will  be,  as  is  the  case  now,  the  Oak  Point  Yard. 
This  is  to  be  entirely  reconstructed  and  increased 
in  size,  with  a  view  to  handling  all  of  the  through 
traffic,  to  and  from  the  car  ferries. 

The  tracks  are  laid  on  13-ft.  centers,  except  ■ 
where  station  requirements  and  the  crossing 
structures  at  Bronx  River  and  Pelhara  Bay  neces- 
sitated greater  distances.  The  sub-grade,  as 
shown  in  an  accompanying  illustration,  is  crowned 
from  both  sides  to  the  center  of  the  six  tracks  and 
is  covered  with  rock  ballast,  the  maximum  depth 
of  which  at  the  sides  of  the  six-track  roadbed  is 
20  in.  below  the  top  of  tie.  Creosoted  white  pine 
ties  are  being  used  exclusively,  and  carry  rails 
which  weigh  100  lb.  to  the  yard.  About  3.800  cu. 
yd.  of  trap  rock  ballast  are  required  to  the  mile 
for  the  six-track  roadbed.  The  maximum  curva- 
ture of  the  center  line  of  the  six-track  system  on 
the  new  alignment  is  4  deg.  S5  min.,  and  the  maxi- 
mum grade  is'o.6s  per  cent,  at  the  point  where 
the  road  goes  up  onto  the  fill  at  the  south  end. 
The  greatest  difference  in  grade  between  the  new 
and  the  old  lines  is  about  12  ft.,  in  the  cut,  al- 
ready referred  to,  at  Hunt's  Point. 

At  a  number  of  the  streets  crossing  the  right  of 
way  the  railroad  company  is  building  new  sewers, 
reconstructing  old  ones  and  providing  suitable 
protection,  from  the  heavy  loads  of  the  new  filling 
material  and  the  traffic,  for  some  of  the  others 
which  are.  already  built.  The  new  sewers  are  of 
reinforced  concrete,  some  of  them  circular  and 
others  of  an  approximately  rectangular  section. 

The  Bronx  River  will  be  crossed  on  Scherzer 
rolling  lift  through  bridges  made  of  three  leaves, 
each  accommodating  two  tracks.  The  bridge  and 
the  river  are  at  a  considerable  angle,  and  in  order 
not  to  make  a  jog  in  the  river  so  as  to  secure  a 
right-angle  crossing,  or  in  lieu  thereof,  put  a  curve 
in  the  railroad,  it  has  been  necessary  to  step  back 
the  three  leaves  successively,  each  leaf  being  a 
right-angled  one.  This  has  necessitated  compli- 
cated abutments  and  piers.  The  clear  channel  be- 
between  the  fenders,  which  are  straight  through- 
out their  length,  is  70  ft,  26  ft.  more  than  for- 


East    End   of   Pelham    Bay  Trestle   under  Construction. 
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merly.  The  piers  and  alAiunents  were  founded 
either  upon  rock  or  upon  good  gravel  beds.  No 
great  difficulty  was  found  in  building  them,  but 
the  rock  sloped  sharply  in  places  the  distance 
from  the  top  of  the  pier  to  the  foundation  in  some 
cases  being  as  much  as  30  ft  more  at  one  end 
than  at  the  other.  The  footings  are  of  i  :2  -.4  con- 
crete, but  the  superstructure  from  a  point  well 
below  the  lowest  tide  level  to  the  bridge  seats  is 
of  granite.  The  concrete  was  placed  under  water 
by  means  of  bottom  dump  buckets.  The  old 
bridge  at  this  point  was  a  center  pier  swing  bridge 
of  the  through  plate  girder  type  carrying  four 
tracks.  The  method  of  removing  it  was  explained 
in  an  article  of  The  Engineering  Record  of  June 
29,  1907.  In  order  to  accommodate  the  traffic  dur- 
ing construction  a  temporary  2-track  trestle  and  a 
2-track  jack-knife  draw-bridge  have  been  built 
immediately  south  of  the  permanent  site. 

Petham  Bay  Bridge  and  Trestle.  The  crossing 
of  Pelham  Bay  consists  of  a  pile-bent  trestle 
1,600  ft.  long,  near  the  center  of  which  is  the 
Scherzer  rolling  lift  bridge,  consisting  of  three 
leaves  for  two  tracks  each.  There  are  150  bents 
in  the  trestle,  each  containing  36  piles,  2  ft.  9  in. 
on  centers  transversely  to  the  center  line  of  the 
railroad.  The  bents  are  10  ft.  apart  longi^ 
tudinally.  The  bracing  of  each  bent  consists  of 
3xio-in.  diagonals  on  each  side  of  the  piles, 
running  from  the  horizontal  bracing  at  mean  low 
water  to  the  cap.  In  order  to  reduce  the  un- 
supported column  lengths  the  beats  are  braced 
together  by  i2-in.  longitudinals,  just  above  mean 
low  water  elevation.  In  order  to  prevent  swaying 
longitudinally  on  either  side  of  the   draw-span 
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those  bants  on  the  curves  at  each  end  of  the 
trestle.  In  order  to  guard  against  any  possible 
error,  all  «£  the  data  necessary  for  the  construc- 
tion, such  as  angles,  plusses  and  offset  distances, 
were  carefully  computed  and  checked  and  then 
embodied  in  tabular  form  in  a  large  layout  plan, 
which,  in  addition,  contains  a  plan  and  an  eleva- 
tion of  the  trestle.  The  plan  of  the  trestle  shows 
the  angles  of  all  of  the  hubbed  lines  used  in 
connection  with  the  work,  the  P.  C.'s  and  P.  T.'s 
of  the  curves  on  the  center  line  of  the  six-track 
system  and  of  the  north  and  south  pairs  of 
tracks,  the  number  of  each  bent  and  the  plusses 
of  each  bent,  both  on  the  permanent  stationing 
and  on  the  base  line  which  was  laid  down  for 
construction  purposes.  The  trestle  is  on  a  grade 
at  both  ends  and  level  at  the  center,  with  a 
vertical  curve  on  each  side  of  the  draw-span. 
For  this  reason  the  cut-off  of  each  bent  and  the 
data  for  the  vertical  curves  are  noted  on  the 
elevation  of  the  trestle  on  the  layout-sheet.  The 
tables  give  the  elevations  and  descriptions  of  the 
construction  bench  marks,  the  data  for  the  curves 
at  both  ends  of  the  trestle  and  the  angles  and 
distances  for  locating  each  of  the  bents  on  the 
curves  from  the  base  line.  The  data  for  running 
the  curves  is  given  separately   for  the  six-track 
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dimensions  as  shown  have  been  used  for  dis- 
tances up  to  three-quarters  of  a  mile.  The  design 
of  the  targets  as  well  as  the  computations  and 
the  method  adopted  in  laying  out  the  trestle,  are 
due  to  Mr.  L.  D.  Fouquet,  who  is  in  charge  of 
both  the  Pelham  Bay  and  the  Bronx  River  cross- 
ings for  the  railroad  company. 

The  building  of  the  foundations  and  piers  for 
the  Scherzer  rolling  lift  bridge  proved  a  trouble- 
some undertaking.  The  bed  of  the  bay  consisted 
of  soft  muck,  which  had  to  be  removed.  Solid 
rock  was  found  at  varying  depths  from  — 18  to 
— 29,  the  elevation  of  mean  low  water  being  — 5.1, 
and  of  mean  high  water  -f2.i.  The  entire  site 
was  dredged  clean  down  to  the  rock  by  the  Inter- 
national Dredging  Co.     Very  accurate  and  com- 
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Passenger  Subway  under  Tracks. 


Surveying  Target   Used  at 
Pelham   Bay  Trestle. 
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Original    Bent  and  Section   of  Completed   Cofferdam. 


I-Beam   Protection  for   Bungay   Street  Outlet  Sewer. 


special  4xio-in.  bracing  in  vertical  planes  parallel 
to  the  direction  of  the  track  has  been  placed  on 
the  six  bents  on  each  side  of  the'  lift  bridge. 

Both  ends  of  the  trestle  are  on  3  deg.  curves. 
The  tracks  are  laid  in  three  pairs  of  two  tracks 
each,  the  distance  between  the  two  tracks  of  a 
pair  being  13  ft.,  and  between  the  adjacent  tracks 
of  two  different  pairs  23  ft.  The  deck  of  the 
trestle  is  12.9  ft.  above  mean  high  water.  The 
piles  in  the  portion  of  the  trestle  west  of  the 
draw  vary  in  length  from  22  to  50  ft,  and  east 
of  the  draw  from  50  to  80  ft  They  were  driven 
to  a  ^-in.  refusal,  with  a  S-ft  drop  of  a  3,000- 
Ib.  hammer.  The  piles  are  of  long  leaf  yellow 
pine,  with  8-in.  tips  and  butts  not  less  than  12  in. 

The  laying  out  and  construction  of  a  trestle  of 
this  magnitude  required  very  careful  work  and 
close  supervision  in  order  to  get  the  piles  in  each 
bent  in  a  good  line,  to  preserve  the  proper  dis- 
tances between  the  bents  and  between  the  indi- 
vidual piles  and  to  secure  the  proper  angles  for 


center  line  and  for  the  north  and  south  pair  of 
tracks,  the  deflections  being  noted  both  for  fore- 
sight and  backsight. 

The  center  line  of  the  six-track  structure  was 
first  laid  out  and  permanent  hubs  driven  in  se- 
cure places  on  each  shore  on  the  prolongation 
of  the  tangent  A  base  line  was  then  laid  down 
south  of  the  structure,  and  on  it  the  temporary 
trestle  for  accommodating  the  traffic  during  con- 
struction was  built  From  this  trestle  and  the 
base  line  the  entire  new  structure  was  laid  out, 
the  line  for  each  bent  being  sighted  from  two 
nails  driven  in  the  deck  of  the  temporary  trestle. 
Permanent  targets  were  placed  above  the  hubs 
on  shore  on  the  center  line  of  the  permanent 
structure,  on  the  base  line  and  on  the  longitudinal 
center  lines  of  the  abutments  and  piers  for  the 
Scherzer  rolling  lift  bridge.  These  targets,  the 
design  of  which  is  shown  in  an  accompanying 
illustration,  were  adopted  as  a  result  of  a  series 
of  trials  and  have  given  entire  satisfaction.    The 


plete  soundings  were  then  made  by  means  of 
long  gas  pipes,  in  order  to  determine  the  topog- 
raphy of  the  rock  bottom.  With  the  data  from 
the  soundings,  elevations,  both  transverse  and 
parallel  to  the  length  of  the  abutments  and  piers, 
were  platted,  and  stout  frames  for  the  cofferdams 
were  constructed  according  to  these  profiles. 
These  frames,  after  being  placed  in  their  proper 
positions,  were  loaded  sufficiently  to  sink  them  to 
a  bearing  on  the  rock,  and  the  cofferdam  sheeting 
was  then  placed  inside  the  framework,  ^he 
framed  bents  when  put  in  position  contained 
temporary  braces  and  struts,  which  were  removed 
after  the  bents  were  lined  up  and  when  the  sheet- 
ing was  placed.  The  upper  6xi2-in.  clamps  and 
braces  were  removed  while  the  sheeting  was  being 
set  and  were  then  replaced.  One  of  the  illustra- 
tions shows  a  bent  in  the  original  condition  and 
the  completed  cofferdam.  As  soon  as  the  sheet- 
ing was  set  a  diver  was  sent  down  inside  the 
cofferdam  and  cleaned  the  rock  perfectly  by  means 
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of  a  jet  of  water,  the  washings  being  removed  by 
a  i2-in.  centrifugal  pump.  The  concrete  was 
then  placed  under  water  by  means  of  bottom 
dump  buckets,  the  cofferdams  serving  as  a  form 
for  the  footings.  When  the  latter  had  reached 
their  proper  height  the  cofferdam  was  pumped 
out,  and  the  surface  of  the  concrete  carefully 
leveled  for  beginning  the  granite  work  for  the 
piers.  At  the  completion  of  the  latter  the  nuts  were 
taken  ofT  of  the  bottom  rods  and  the  cofferdams 
removed. 

In  the  early  stages  of  the  masonry  work  pre- 
cautions were  taken  to  prevent  the  floating  of 
the  cofferdams,  and  the  consequent  disturbance 
of  the  concrete  footings  which  plugged  their 
bottoms.  The  head  of  water  on  the  outside  of 
the  cofferdam  in  high  tide  was  sufficient  to  more 
than  counterbalance-  the  weight  of  the  concrete, 
providing  the  cofferdam  above  the  latter  was 
pumped  out.  For  this  reason  the  cofferdams 
were  flooded  at  high  tide  until  sufficient  of  the 
granite  masonry  had  been  placed  to  overcome 
the  upward  pressure  due  to  the  head  on  the  out- 
side of  the  cofferdam. 
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Sewage    Disposal    Plant    at   Kew    Beach, 
Toronto,  Ont. 

At  the  recent  convention  of  the  American  So- 
ciety of  Municipal  Improvements,  Mr.  C.  H. 
Rust,  city  engineer  of  Toronto,  nead  a  paper  on 
the  sewage  disposal  plant  at  that  portion  of  the 
city  known  as  Kew  Beach,  situated  at  the  east- 
ern limit  on  the  shore  of  Lake  Ontario  and 
solely  a  residential  district.  The  level  of  the 
ground  is  only  a  few  feet  above  the  level  of 
the  lake  and  the  soil  sandy  underlaid  with  clay. 
The  property  owners  have  been  for  some  time 
asking  for  drainage,  but  owing  to  the  municipal- 
ity of  East  Toronto  procuring  their  water  supply 
from  a  point  about  three-quarters  of  a  mile  east 
of  this  district,  and  to  the  objection  of  the  Board 
of  Health  to  allowing  crude  sewage  to  be  de- 
posited in  the  lake,  is  was  necessary  to  adopt 
the  sewers  and  purification  works  as  described. 
The  drainage  area  of  this  district  is  one  hun- 
dred and  eighty-five  acres,  containing  a  popula- 
tion of  approximately  10,000  during  the  summer 
months. 
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Half  Section   of   Roadbed  for  Six-Track  System   on    Harlem    River    Branch. 
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Half  of   36-Pile   Bent   and   Side  View,    Pelham    Bay   Trestle,  Harlem   River  Branch. 


The  six-tracking  work  and  the  other  improve- 
ments are  being  done  under  the  direction  of  the 
engineering  department  of  the  New  York,  New 
Haven  &  Hartford  R.  R.,  Mr.  E.  H.  McHenry 
being  vice-president,  in  charge  of  engineering, 
and  Mr.  Edw.  Gagel,  chief  engineer.  Mr.  R.  M. 
Berrian,  assisted  by  Mr,  M.  S.  Jameson,  was  in 
charge  of  the  work  from  February,  1904,  until 
August,  1906,  since  which  time  it  has  been  under 
Mr.  W.  B.  Leonard,  assisted  by  Mr.  L  D.  Water- 
man. The  contractors  are  Messrs.  Daly  and  Hol- 
brook. 


Tests  of  Concrete  Blocks  taken  from  the 
stock  of  the  National  Hydraulic  Stone  Co.  of 
Baltimore  have  recently  been  made  by  Mr.  Allen 
S.  Crocker,  M.  Am.  Soc.  M.  E.,  of  Rochester, 
N.  Y.  There  were  seven  specimens  tested,  one 
of  which  could  not  be  broken  by  the  testing 
machine  which  has  a  capacity  of  200,000  lb.  The 
other  blocks  had  an  average  strength  of  about 
2,907  lb.  per  square  inch.  The  blocks  were 
made  on  machines  built  by  the  Fisher  Hy- 
draulic Stone  &  Machinery  Co.,  and  only  one 
of  tTie  specimens  had  been  dampened  more 
than  twice  within  the  first  week  after  it  was 
made.  This  one  had  a  strength  of  4,103  lb.  per 
square  inch.  The  lowest  strength  of  any  block 
was  1,178  lb.  per  square  inch,  due  to  the  fact 
that  the  block  was  shipped  when  only  3  days  old 
and  had  no  water  from  that  time  until  tested  at 
19  days  age.  The  blocks  were  made  of  1:8,  1:10 
and  I  :i2  mixtures,  and  had  bearing  surfaces  of 
14  sq.  in.  or  more. 


To  ascertain  the  consumption  of  water  a  me- 
ter was  placed  upon  this  district,  and  it  was 
found  that  the  actual  consumption  per  head  in 
twenty-four  hours  was  16  gallons. 

The  main  sewer  is  laid  along  the  lake  front 
at  a  depth  varying  from  2  to  9  ft.  below  the 
lake  level  and  is  constructed  of  16  and  lo-inch 
cast-iron  socket  pipes.  All  sewers  from  the 
north  discharge  into  this  sewer  and  at  a  point 
midway  between  the  outfall  and  the  summit  is 
constructed  pumping  station  No.  i,  raising  the 
sewage  from  the  low  level  sewers  from  the  east 
and  north  into  the  high  level  sewer  which  gravi- 
tates to  No.  2  pumping  station  where  the  sew- 
age is  raised  into  the  disposal  works.  These 
pumping  stations  are  constructed  of  concrete  and 
are  circular  in  plan  with  a  partition  wall  in  the 
centre  and  have  a  reservoir  space  of  3,200  gal. ; 
and  each  contains  a  duplicate  set  of  pumps  and 
motors.  No.  i  consisting  of  two  5-h.-p.  alternat- 
ing vertical  motors  and  two  4-inch  submerged 
centrifugal  pumps  and  No.  2  consisting  of  two 
7!^-h.-p.  alternating  vertical  and  two  4-in.  sub- 
merged centrifugal  pumps.  Motors  and  pumps 
are  automatically  controlled  by  the  rise  and  fall 
of  the  sewage  in  the  reservoir. 

The  shafts  of  the  pumps  are  connected  direct 
onto  the  armature  of  the  motors  without  any 
bevel  gearing,  which  practically  eliminates  all 
noise  whilst  operating. 

The  disposal  works  consist  of  three  septic 
tanks  and  twelve  bacteria  beds,  constructed  from 
plans    designated   by   the   Cameron    Septic   Tank 

Co.  and  operated  by  the  gear  patented  by  them. 
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The  works  are  erected  on  the  shore  of  the 
lake  about  200  feet  from  the  water's  edge,  and 
are  supported  by  lo-in.  piles  driven  16  ft.  through 
the  sand  and  into  the  hard  clay  and  surrounded 
by  tongued  and  grooved  sheet  piling  driven  14  ft. 

The  construction  of  these  works  is  of  con- 
crete in  the  proportion  of  seven  of  broken  stone 
and  sand  to  one  of  cement. 

The  three  septic  tanks  are  each  100  ft.  x  14 
ft.  X  7  ft.  3  in.  deep  at  the  low  end  with  a  total 
capacity  of  183,750  gal.  They  are  covered  with 
a  3-in.  concrete  roof,  made  in  the  proportions  of 
nYz  of  broken  stone  and  sand  to  one  of  cement 
and  reinforced  with  3.-in.  mesh,  lo-gauge  expand- 
ed metal.  At  6  ft.  6  in.  centres  are  9x6-ia  con- 
crete beams  supporting  the  roof,  reinforced  with 
54-in.  Johnson's  corrugated  steel  bars.  An  inlet 
channel  feeds  the  three  tanks  at  the  high  end, 
each  one  of  which  can  be  operated  independently 
from  this  channel. 

The  distribution  of  sewage  into  the  tanks  takes 
place  through  one  8-in.  pipe,  thence  through  four 
i2-in.  openings,  3  ft.  above  the  bottom  of  the 
tank,  which  accomplishes  a  maximum  flow  of 
sewage  with  a  minimum  amount  of  disturbance. 
At  the  low  end  of  the  tanks  thirteen  4-in.  outlet 
pipes  are  built  into  the  wall,  2  ft.  7  in.  below  the 
water  line,  connecting  with  the  cleansing  cham- 
ber and  outlet  channel.  From  here  the  main 
effluent  carrier  is  built  into  the  wall  of  the  bac- 
teria beds  in  line  with  the  outlet  channel  of  the 
septic  tanks  and  runs  the  whole  length  to  the 
end  of  the  beds  and  has  three  branches  at  regu- 
lar intervals,  each  feeding  one  set  of  4  beds. 

There  are  12  bacteria  beds,  3  sets  of  4  each 
having  a  combined  area  of  1,860  square  yards. 
Each  bed  is  50  ft  x  28  ft.  x  4  ft.  6  in.  deep  and 
is  filled  4  ft.  deep  with  furnace  slag  varying  in 
size  from  %  in.  to  i|4  in.  On  the  floor  are  laid 
14  lines  of  3-in.  weeping  tile  collectors,  discharg- 
ing into  a  9-in.  main  collector,  and  6  in.  below 
the  surface  of  the  slag  are  6  lines  of  6-in.  weep- 
ing tile  distributers  fed  by  a  9-in.  main  distribu- 
ter. All  discharge  pipes  terminate  in  one  com- 
mon chamber  from  which  a  is-in.  main  filtrate 
carrier  is  laid  down  to  the  lake,  the  last  30  ft. 
being  supported  on  piles. 

The  sewage  is  raised  to  a  height  of  22.5  ft. 
at  pumping  station  No.  2,  into  the  inlet  chamiel, 
which  is  below  water  line  and  extends  to  a  point 
beyond  the  inlet  to  septic  tank  No.  3.  From  this 
inlet  channel  the  sewage  is  admitted  into  each 
tank  required  to  be  operated  through  the  sub- 
merged openings. 

The  effluent  from  the  tanks  flows  through  the 
submerged  outlets  and  through  the  effluent  cham- 
ber, which  arrests  any  solid  matter  which  may 
find  its  way  through  the  outlet  pipes  in  time  of 
excessive  flow  and  thence  into  the  outlet  channel. 

The  semi-clarified  sewage  now  flows  along 
the  main  efHuent  carrier  and  on  to  the  automatic 
distributing  gear  from  which  it  is  distributed  to 
each  bed  in  turn  through  its  admission  valve. 
The  discharge  valve  will  be  closed  meanwhile 
so  that  the  interstices  of  the  filtering  material 
will  be  filled  with  the  tank  effluent.  The  effluent 
remains  in  the  contact  beds  for  a  period  of  about 
two  hours,  according  to  the  rate  of  flow.  The 
discharge  valve  will  then  open,  when  the  filtered 
efl^uent  escapes,  drawing  down  after  it  a  supply 
of  air  into  every  crevice  of  the  contact  bed.  The 
latter  will  then  drain  and  aerate  whilst  the  re- 
maining contact  beds  of  the  set  are  filling,  after 
which  it  will  again  be  filled  in  turn.  This  method 
of  working  renders  the  contact  beds  self-cleaning 
so  that  they  retain  their  purifying  power  unim- 
paired. 

The  alternate  filling  and  emptying  of  the  con- 
tact beds  is  effected  automatically  by  means  of 
the  alternating  gear  in  the  following  manner: 
As  soon  as  bed  No.  i  is  filled,  a  small  quantity 
of  filtered  effluent  overflows  from  its  discharge 
well   into   a   float   chamber,   lifting   the   float,   at 


the  same  time  opening  ^he  admission  valve  and 
closing  the  discharge  valve  of  bed  No.  2.  When 
bed  No.  2  is  filled,  this  operation  is  repeated,  the 
flow  of  tank  effluent  is  diverted  into  bed  No.  3 
and  the  discharge  valve  of  bed  No.  i  is  opened 
and  its  contents  are  allowed  to  discharge. 

The  construction  involved  the  carrying  out  of 
I2,a6a  ft.  of  9-in.  pipe;  1,569  ft  of  12-in. ;  1,349 
ft.  of  15-in. ;  2451  ft.  of  cast-iron  pipe;  32  man- 
holes and  982  junctions.  The  average  depth  of 
the  sewers  was  8  ft.  9  in.  A  great  deal  of  the 
work  was  in  sand  charged  with  water  involving 
constant  pumping. 

The  cost  of  the  works  was  as  follows : 

Scwen  and  pumping  stations $37,755 

Pmspins  plant 3,185 

DispMaT  works   13,079 

P3n>c  etc  S.m9 

SUc  »,50o  cu.  jrds.  at  $1.50 3,750 

Antomatac  distributing  gear , 4,000 

$66,888 

It  was  found  after  the  slag  had  been  in  the 
beds  some  time  about  10  per  cent,  of  settlement 
took  place.  The  works  have  been  in  operation 
since  April  and  the  effluent  so  far  has  been  very 
satisfactory. 
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to  lateral  stability.  Just  what  is  gained  by  using 
a  high  T  is  hard  to  understand,  still  Mr.  Reel  is 
willing  to  concede  that,  in  view  of  the  experience 
in  some  of  the  larger  cities  which  use  this  rail, 
there  is  a  chance  for  an  argument  between  high 
T  sections  aitd  standard  T  sections.  Personally 
he  would  prefer  to  pay  more  per  ton  for  standard 
sections  than  for  high  T  sections,  although  under 
ruling  prices  the  high  T  cost  considerably  more 
per  ton  than  standard  T  sections. 

When  it  became  necessary  to  renew  the  tracks 
in  Kingston,  Mr.  Reel  looked  over  the  experience 
of  other  companies  and  concluded  that  the  T 
rail  was  in  every  way  more  desirable  than  the 
grooved  or  girder  rail  and  proceeded  accordingly. 
To  make  sure  he  laid  an  experimental  piece  of 
track  using  90-lb.  Am.  Soc.  C.  E.  standard  rail. 
This  gave  such  good  results  that  an  order  was 


The  Use  of  the  T  Rail  in  Cities. 


The   oft-discussed   question   of   permitting   the 
use  of  T  rails  in  cities  was  the  subject  of  a  paper 
read  before  the  recent  convention  of  the  Ameri- 
can Street  and  Interurban  Railway  Association  b> 
■  Vice-President  C.  Gordon  Reel,  of  the  Kingston 
Consolidated  Railroad  Co.    He  pointed  out  that  in 
.  the  horse-car  days  the  equipment  was 
so  light  and  speeds  so  leisurely  that 
the  problem  of  a  proper  track  was 
easy  of   solution.     It   was   expected 
that  wagon  traffic  of  all  kinds  would 
follow  along  the   car  tracks  and   so 
city  ordinances  usually  required  that 
the   street    railroad   companies   make 
proper  provision  for  the  accommoda- 
tion  of  vehicular   traffic.     With   the 
introduction     of    electricity     weights 
and    speeds    were    increased    enorm- 
ously.   The  trend  of  development  has 
been  steadily  to  approach  nearer  and 
nearer  to  steam   railroad   standard* 
With  the  increase  in  weight  of  equip- 
ment  and    increase    of   speed,   the   grooved    and 
girder  rail  sections  soon  demonstrated   their  in- 
ability to  carry  the  car  traffic  without  rapid  de- 
terioration.   The  inefficiency  of  these  sections  was 
due  not  to  the  light  weight  so  much  as  to  their 
unscientific  design.    The  vertical  web  of  the  rail 
was  usually  directly  under  the  flange  of  the  wheel 
so  that  the  weight  of  the  car  would  be  carried 
on  a  sort  of  projecting  shelf.    This  unsymmetri- 
cal  loading  was  more  than  the  rails  could  stand. 
They   pounded   down   rapidly  at    the  joints   and 
could  not  be  held  to  gauge.    The  companies  with 
which    Mr.   Reel   is  connected    were  unfortunate 
enough  to  build  with  7-in.    grooved   and   girder 
sections  shown  in  the  diagrams.    These  rails  were 
structural  wrecks  at  the  joints  long  before  they 
were  worn  appreciably. 

In  other  cities  similar  sections  have  been  used 
which  overcome  the  inherent  weakness  in  design 
by  brute  strength  so  to  speak;  that  is,  they  are 
rolled  in  weights  up  to  150-lb.  per  yard,  which 
would  seem  absurd  to  steam  railroad  men,  espe- 
cially in  view  of  the  very  much  heavier  rolling 
stock  used  by  the  steam  roads.  It  is  self-evident 
that  a  proper  section  should  not  be  inordinately 
heavy  and  should  carry  its  load  with  no  tendency 
to  moving  sideways,  and  furthermore  that  the 
track  should  stand  solidly  in  place  without  having 
to  strap  the  rails  together  every  few  feet.  All 
T  rails  fulfill  the  first  two  requirements,  but  the 
standard  steam  railroad  sections  would  seem  to 
serve  better  than  the  high  T  sections  in   regard 


Rails   Formerly   Used   at    Kingston. 


Latest    Kingston    Rail   and  Special    Brick. 


placed  for  several  hundred  tons  in  60-ft.  lengths 
with  a  view  to  extending  the  construction.  After 
the  rails  were  delivered  a  bitter  opposition  was 
engineered  by  interests  which  formerly  owned 
one  of  the  roads  and  who  seem  to  be  sore  be- 
cause the  present  owners  have  been  successful. 
It  was  argued  that  if,  when  they  built  the  road, 
it  was  necessary  to  use  an  iron  lip,  unless  the 
new  owners  used  the  iron  lip,  ruts  would  form 
along  the  track.  The  only  difficulty  about  this 
point  was  that  it  was  not  necessary,  in  the  first 
place,  to  use  any  iron  lip  because  experience 
proves  that  there  is  no  greater  tendency  for  a 
rut  to  form  along  a  T  rail  than  along  the  outer 
edges  of  a  grooved  or  girder  rail.  They  also 
used  letters  from  city  engineers  of  New  York, 
Brooklyn  and  Albany,  stating  that  no  T  rails 
were  used  in  those  cities.  This  argument  we 
easily  answered  by  asking  our  opponents  to  pro- 
duce letters  from  cities  where  T  rails  had  been 
used.  The  fact  that  they  produced  letters  from 
places  where  they  had  not  been  used  was  cer- 
tainly no  evidence  against  their  use.  After  a  lot 
of  misrepresentation  and  personal  abuse  in  the 
newspapers  the  company  finally  got  consent  from 
the  city  to  lay  T  rails  in  two  rather  important 
streets  with  the  stipulation  that  if,  after  the  end 
of  a  year,  the  city  authorities  so  desired  we 
would  remove  them  and  substitute  the  old  rails. 
Another  feature  which  had  to  be  overcome  was  a 
bill  introduced  in  the  legislature  intended  to  pro- 
hibit the  use  of  the  T  rail  entirely  in  the  State 
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of  New  York.  Whether  or  not  this  bill  had 
any  connection  with  the  Kingston  opposition  or 
was  merely  a  coincidence  Mr.  Reel  was  unable  to 
say.  in  any  event  the  bill'  was  easily  de- 
feated and  was  never  reported  from  the  com- 
mittee. 

Since  the  installation  of  this  go-lb.  standard 
construction  in  the  two  streets  referred  to,  the 
company  has  been  granted  permanent  permission 
without  any  restrictions  to  use  this  90-lb. 
standard  T  rail  in  the  most  important  streets 
in  the  city. 

The  construction  first  proposed  has  been  amend- 
ed as  shown  in  the  illustration,  using  a  special 
form  of  brick  outside  the  rail  as  well  as  inside. 
It  will  be  noted  that  the  brick  on  the  inside  goes 
up  on  the  head  of  the  rail  to  such  a  distance 
as  to  barely  give  room  enough  for  the  wheel 
flange.  In  this  way  the  obstruction  in  the  street 
will  be  much  less  than  though  the  brick  projected 
under  the  head  of  the  rail  and  very  much  less 
than  any  form  of  grooved  or  girder  rail.  It  is 
now  standard  practice  to  use  only  ordinary  brick. 
On  the  outside  the  brick  is  merely  laid  flush  with 
the  rail,  and  on  the  inside  it  is  tucked  under 
the  head. 

The  gist  of  the  whole  T  rail  matter  seems 
to  Mr.  Reel  to  be  that  street  railway  tracks  are 
beginning  to  be  built  to  serve  the  companies 
which  build  them  and  the  patrons  of  these  com- 
panies, rather  than  every  truckman  who  stub- 
bornly insists  on  following  the  car  tracks  instead 
of  staying  out  in  the  roadway  where  he  belongs. 
If  this  driving  along  the  tracks  served  any 
economic  end  it  might  be  tolerated,  but  it  does 
the  truckman  no  good  and  interferes  with  the 
rapid  movement  and  comfortable  transportation 
of  countless  thousands  of  more  important 
people. 


Cinder  Disposal   in  a  Roundhouse. 


A  novel  roundhouse  witli  44  stalls  has  been 
built  at  Dilworth,  Minn.,  by  the  Northern  Paci- 
fic Ry.  Co.  to  improve  the  winter  service  of  loco- 
motives. The  object  in  the  design  has  been  to 
avoid  the  necessity  of  sending  a  locomotive  to 
the  cinder  pit  after  a  run,  for  by  saving  this  time 
the  terminal  expenses  of  an  engine  are  reduced. 
When  a  number  arrive  at  a  terminal  at  about  the 
same  time  on  a  cold  day,  the  last  to  reach  the 
pit  loses  much  time  before  its  fire  is  knocked 
out.  At  Dilworth  the  locomotive  is  run  directly 
into  the  roundhouse,  and  does  not  go  to  the 
outside  cinder  pit  unless  every  stall  is  occupied. 
There  is  a  pit  under  each  stall  and  in  a  depressed 
part  of  the  pit  containing  water  are  two  perforat- 
ed pans  about  72  x  30  in.  in  size  to  receive  the 
ashes.  The  fires  will  be  allowed  to  die  out  gradu- 
ally before  being  dumped,  or  after  they  are  cleaned 
they  will  be  banked,  thus  saving  coal  wasted  in 
the  ordinary  procedure.  When  the  engine  leaves 
the  stall,  an  electric  hoist  traveling  on  an  over- 
head track  will  run  over  the  pan,  lift  it  up 
and  carry  it  to  a  cinder  shed.  This  is  merely 
one  of  the  stall  spaces  into  which  cinder  cars 
are  run  to  receive  the  ashes  from  the  pan.  There 
are  two  pans  in  each  stall  so  that  two  engines 
can  use  the  pit  before  the  ashes  need  be  removed. 
It  is  expected  that  from  $1  to  $s  will  be  saved 
in  this  way  on  each  engine  handled  at  the  new 
roundhouse. 


State  Forestry  Worjk  made  great  strides  dur- 
ing igo6,  according  to  the  U.  S.  Forest  Service. 
Ten  States  have  State  forest  reservations,  and 
in  five  of  tlicm  the  removal  of  mature  timber  from 
such  public  lands  is  now  permitted,  thus  showing 
the  growing  appreciation  of  a  fundamental  princi- 
ple of  forestry.  Over  twenty  States  have  forest 
officers. 
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Sinking  the  Detroit  Tunnel  Tubes. 


The  river  section  of  the  double-track  tunnel 
under  the  Detroit  River  is  2,62254  ft.  long,  and 
has  a  maximum  depth  of  4154  ft  from  the  roof 
to  the  surface.  It  is  built  in  water  subject  to 
slight  variation  of  level  with  an  original  depth 
of  about  144  ft.,  and  a  maximum  current  of 
about  6  miles  in  the  center  of  the  river,  which 
is  navigated  by  a  very  large  number  of  steam- 
boats and  sailing  vessels.  The  tunnel  is  of  steel 
and  concrete  construction  as  described  in  The 
Engineering  Record  of  March  7,  1907,  and  is 
being  built  in  a  deep  trench  dredged  in  the  bot- 
tom of  the  river. 

The  tunnel  is  divided  in  ten  equal  sections, 
262J4  ft.  long,  for  which  the  steel  framework  is 
assembled  on  shore,  launched,  towed  to  posi- 
tion, sunk  in  the  trench,  united  by  successive 
joints  and  concreted  to  form  a  continuous  struc- 
ture. The  adoption  of  this  method  saved  an  ini- 
tial difference  of  about  $2,000,000  between  the 
contract  price  for  it  and  for  the  alternative  plan 
of  a  tunnel  constructed  by  ordinary  shield  driv- 


vertical  and  inclined  outer  edges  of  the  dia- 
phragms are  sheeted  with  horizontal  planks  per- 
manently enclosing  the  tubes  like  the  sides  of  a 
bottomless  scow  and  serving,  after  the  tubes  are 
sunk,  for  the  exterior  walls  of  a  mould  to  re- 
tain  the   concrete   jacket  and   prevent   the   large 


Tubes  and  Sheeting  as  Launched. 


Tubes  at   Commencement  of  Sinking  Operations. 


pled  together  by  divers,  the  exterior  concrete 
deposited  under  water  through  tremies  and  the 
inside  concrete  steel  tunnel  rings  will  be  con- 
structed in  the  water-tight  tubes  thus  provided. 

On  the  Detroit  side  of  the  river  the  approach 
is  now  being  constructed  by  ordinary  tunneling 
excavation  methods  and  about  700  lin.  ft  ol 
trench  has  been  excavated  in  readiness  to  re- 
ceive the  steel  and  concrete  construction  of  the 
submerged  portion.  The  junction  with  the  land 
tunnel  is  made  in  a  slip,  sheltered  from  naviga- 
tion and  from  the  river  current  where  the  orig- 
inal depth  of  the  water  was  about  26  ft,  and 
the  excavation  was  made  to  a  depth  of  about 
45  ft.  below  the  surface  by  means  of  a  dipper 
dredge  with  a  2-yd.  bucket  working  on  I  :l  slopes 
in  the  hard  blue  clay.  Below  a  depth  of  45 
ft.,  the  excavation  is  continued  with  I  r}4  slopes 
by  means  of  a  clam-shell  dredge  with  a  special 
2-yd.  bucket,  designed  by  the  G.  H.  Williams 
Machinery  Co.,  Cleveland,  O.  The  jaws  of  this 
bucket  have  a  width  of  12  ft  when  opened  and 
in  the  hard,  tough  clay  encountered  cut  off  a 
6-in.  layer  from  the  upper  surface  and  roll  it 
up  like  a  carpet  as  the  bucket  closes.  The  aver- 
age capacity  of  the  dipper  dredge  is  about  2,500 
cu.  yd.  in  10  hr.,  and  of  the  clam  shell  about 
600  cu.  yd. 

It  was  at  first  proposed  to  secure  the  vertical 
alignment  and  uniform  bearing  of  the  steel  tubes 
by  driving  foundation  piles  in  the  bottom  of 
the  tunnel  trench  and  cutting  them  off  accurately 
at  the  required  level.  It  was  finally  decided  that 
the  same  result  could  be  more  satisfactorily  ob- 
tained without  pile  driving  by  the  use  of  steel 
grillages  supporting  the  ends  of  the  tubes  on 
the  bottom  of  the  trench.  Accordingly  there  are 
provided  for  each  section  of  the  tunnel  two  gril- 
lages 42  ft.  long  and  38  ft.  wide  made  with  two 
i2-in.  longitudinal  and  twelve  12-in.  transverse 
I-beams,  framed  together  and  web-connected 
with  their  top  and  bottom  flanges  flush.  In  each 
corner  of  the  grillage  there  is  riveted  a  short  ver- 
tical 6x6-in.  angle  to  which  is  bolted  an  8x8-in. 
vertical  timber  6  ft  long  with  a  sharpened  point, 
projecting  s  ft.  below  the  bottom  of  the  grillage. 

Pin-connected  vertical  rods  i  in.  square,  in 
convenient  lengths  of  about  20  ft.  are  detachably 
connected  to  the  corners  of  the  grillage  and  sus- 
pend   it    symmetrically    in    a   horizontal    position 


ing  methods.  It  is  also  built  at  an  elevation  of 
IS  ft  above  the  minimum  necessary  for  the 
shield-driven  structure  and  thus  eliminates  many 
hundred  feet  of  shore  approach  tunnels,  reduc- 
ing the  grades,  and  avoiding  operation  and  con- 
struction expenses  which,  capitalized,  would 
amount  to  about  $2,000,000  more.  This  shows 
a  balance  of  about  $4,000,000  in  favor  of  this  con- 
struction which,  in  its  details  and  in  the  method 
of  execution  is  novel,  although  the  idea  of  first 
constructing  a  tunnel  and  then  sinking  it  below 
the  surface  of  the  water  was  proposed  many 
years  ago  by  the  late  John  C.  Trautwine. 

In  this  construction  the  fundamental  principles 
are  to  avoid  ordinary  tunnel  excavation,  to  re- 
duce to  the  smallest  practicable  amount  divers 
work,  and  to  provide  a  permanent  protective  ex- 
terior concrete  casing  which  first  serves  as  a 
shelter  in  which  the  permanent  tunnel  can  be 
built  and  inspected  advantageously  and  economi- 
cally under  atmospheric  pressure. 

The  finished  structure  consists  of  two  parallel 
concrete  tubes  20  in.  thick,  20  ft.  in  internal 
diameter  and  26  ft.  4  in.  apart  on  centers.  They 
"have  exterior  steel  shells,  23  ft.  4  in.  in  diameter, 
and  are  enclosed  in  a  monolithic  mass  of  con- 
crete, about  56  ft.  wide  and  32  ft.  deep. 

The  steel  tubes  are  built  in  sections  262J4  ft. 
long  and  are  connected  by  exterior  transverse 
vertical  steel  diaphragms  12  ft  apart  which  are 
55  ft.  8  in.  long  and  30  ft  10  in.  deep  with  their 
edges   stiffened  by  pairs  of  flange   angles.     The 


Tubes   Commencing   to   Tip. 


loss  that  would  otherwise  accrue  from  its  lat- 
eral extension  to  fill  the  open  trench  if  it  were 
deposited  without  a  mould.  The  tubes,  dia- 
phragms and  sheeting  were  assembled  and  com- 
pleted on  shore  and  launched  like  a  ship,  towed 


under  the  bottom  of  the  concrete  barge.  As  the 
latter  is  only  35  ft.  wide,  the  ends  of  the  grillage 
project  beyond  both  sides  and  the  vertical  rods 
pass  up  between  pairs  of  horizontal  cantilever 
beams  projected  to  receive  them  upon  the  deck 


picLcu  wii  aiiwic  <iuu  lauiii-iicu  11R.C  d  Miiy,   tuwcu       ucaiiib   prujccicu   10   receive   tuera   upon   ine   aecK 
to  the  site,  sunk  to  position  in  the  trench,  cou-      of  the  barge.    The  upper  ends  of  the  suspension 
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rods  have  long  threads'cut  on  them  and  the  nuts 
engaging  them  take  bearing  on  the  cantilever 
beams  and  enable  the  grillages  to  be  lowered  ac- 
curately to  position  in  the  bottom  of  the  trench. 

Divers  then  descend  and  place  on  the  square 
upper  ends  of  the  8x8-in.  vertical  timbers  a  pile 
driver  hammer  running  in  special  leads  attached 
to  the  grillage.  The  hammer  is  then  operated  to 
drive  the  vertical  post  about  5  ft  in  the  bot- 
tom, bringing  the  grillage  to  the  exact  required 
level  and  thus  providing  for  the  accurate  support 
of  the  tunnel  tubes.  Concrete  is  deposited  around 
the  grillage  beams  by  the  tremie  tufce,  thus  sup- 
porting them  solidly  and  giving  an  extended  bear- 
ing on  the  bottom  of  the  trench  to  distribute  the 
weight  of  the  steel  tubes  and  reduce  the  pressure 
to  the  proper  unit  values.  Divers  level  off  the 
top  of  the  concrete  so  as  to  insure  clearance  be- 
low the  upper  flanges  of  the  beams  and  the  gril- 
lages are  ready  to  receive  the  tunnel  tubes. 

The  steel  tubes  are  being  built  by  the  Great 
Lakes  Engineering  Works  at  their  ship  yard 
in  St.  Oair  about  60  miles  above  the  tunnel  site. 
Each  pair  with  its  diaphragms  and  wooden 
sheathing,  weighing  in  all  about  800  tons  are  as- 
sembled and  riveted  up  complete  on  several  trans- 
verse supports,  each  of  which  contains  four  sets 
of  loose  timber  blocking  about  4  ft.  high  and  is 
seated  on  ordinary  launching  ways  inclined  about 
1 :8  from  the  horizontal.  The  ends  of  the  tubes 
are  temporarily  closed  with  solid  wooden  water- 
tight bulk-heads  and  as  the  tubes  are  launched 
transversely  the  sets  of  blocking  move  down 
toward  the  water  on  the  fixed  timbers  of  the 
ways  and  when  they  reach  the  lower  ends  of 
the  latter  collapse  successively  until  the  tubes 
strike  the  water.  This  method  of  launching  is  a 
modification  of  that  universally  used  in  the  ship 
yards  on  the  great  lakes. 

After  launching,  a  pair  of  horizontal  longi- 
tudinal 10-ft  steel  air  cylinders  60  ft.  long  are 
temporarily  attached  to  the  top  of  each  end  of 
the  pair  of  main  tubes  symmetrical  with  refer- 
ence to  them.  A  vertical  access  shaft  4  ft.  in 
diameter  and  32  ft.  high  is  also  attached  at  one 
end  of  each  of  the  first  pair  of  main  tubes  to 
serve  as  a  manhole  providing  entrance  to  the 
interior  after  the  tubes  are  submerged.  In  this 
condition  the  tubes  have  a  draft  of  4^  ft,  with 
the  diaphragms  projecting  3  ,  ft.  farther  down, 
and  are  towed  60  miles  to  the  site  and  moored 
to  pairs  of  anchors  on  the  up  and  down  stream 
sides.  These  anchors  are  of  special  design,  built 
of  steel  and  concrete,  and  weigh  about  8  tons 
each,  submerged. 

The  first  pair  of  tubes  was  moored  in  a  slip 
protected  at  one  end  from  the  current  which 
at  the  other  end  had  a  velocity  of  only  about 
I  mile  an  hour.  At  each  end  of  the  down- 
stream side  of  the  tubes  was  attached  a  single 
2-in.  manila  hawser  led  through  a  snatch  block 
on  the  anchor  and  another  on  an  adjacent  steel 
buoy  of  5  tons  buoyancy  and  then  supported  on 
a  line  of  buoys  carrying  it  to  the  capstan  head 
of  a  hoisting  engine  on  the  concrete  barge  moored 
alongside  thfe  tube. 

The  moorings  on  the  up-stream  side  of  the 
tube  were  the  same  except  that  the  l^-in.  steel 
anchor  cables  were  not  connected  to  buoys,  but 
led  directly  from  the  anchors  to  8-part  tackles 
rove  with  2-in.  manila  line  and  operated  by 
capstan  heads  of  the  same  hoisting  engines  on 
the  concrete  barge.  Provision  is  made  for  at- 
taching four  more  sets  of  tackles  and  anchors  to 
the  up-stream  side  of  the  tunnel  sections  as  they 
extend  farther  and  farther  into  the  river  and  the 
velocity  of  the  current  increases  to  4  and  6  miles 
per  hour.  The  mooring  was  found  to  be  so  effi- 
cient that  the  tubes  could  be  adjusted  quickly 
to  within  a  very  few  inches  of  position  by  over- 
hauling and  slacking  the  lines. 

As  the  first  pair  of  tubes  had  to  be  sunk  about 
63  ft.  special  provision  was  required  for  locating 


them  accurately  under  the  surface  of  the  water 
and  was  secured  by  providing  at  each  end  a 
riveted  steel  column  about  50  ft  high  tempor- 
arily seated  on  the  center  line  on  top  of  one 
of  the  tubes  at  each  end  and  thoroughly  braced 
by  diagonal  rods  and  struts.  The  column  was 
conspicuously  painted  with  alternate  red  and 
white  marks,  giving  an  accurate  vertical  target 
for  leveling  as  well  as  centers  for  alignment 

The  35xiS5-ft.  concrete  barge  10  ft  deep  was 
moored  alongside  the  tubes  to  serve  as  a  tender 
and  its  two  65-ft,  8-ton  derrick  booms  were 
found  very  useful  in  handling  the  tubes  and  for 
various  auxiliary  services. 

The  tops  of  the  shore  ends  of  the  first  pair  of 
tubes  are  provided  with  a  seat  for  the  cofferdam 
which  will  be  sunk  on  it  to  make  connections 
with  the  adjacent  ends  of  the  shore  tunnel.  Each 
tube  is  provided  at  the  quarter  points  of  its 
length  with  an  inside  removable  wooden  trans- 
verse vertical  diaphragm  reaching  from  the  cen- 
ter of  the  tube  to  the  top  and  forming  a  sort 
of  trap  which  when  sealed  by  the  water  rising 
in  the  tube  as  the  latter  is  submerged,  prevents 
the  air  from  moving  freely  from  one  end  of  the 
tube  to  the  other. 

At  2.5,?   P.   M.,   October   ist,  men   stationed   on 


tain  whether  the  sheathing  would  be  made  of 
hard  or  soft  wood  and  a  considerable  discrepancy 
in  weight,  which  might  be  expected  to  vary  from 
36  to  60  lb.  per  cubic  foot  was  thus  encountered 
and  was  provided  for  by  the  volume  of  the  air 
cylinders.  Green  maple  planks  which  weighed 
about  60  lb.  per  cubic  foot  were  finally  used  for 
the  sheathing  and  the  air  cylinders  had  to  sus- 
tain the  maximum  weight  The  inlet  valves  were 
closed  and  as  it  was  growing  late  the  tubes  were 
left  moored  in  position  over  night. 

Before  the  tubes  were  sunk  timber  cradles  were 
built  on  the  upper  surfaces  of  their  air  cylinders 
at  both  ends  and  on  each  of  them  was  set  a  6-ton 
counterweight  made  with  two  cross  tiers  of 
I-beams  bolted  together  in  a  convenient  manner. 
Each  of  these  counterweights  was  provided  with 
a  bridle  attached  at  each  corner  and  secured  to 
the  hoisting  tackle  on  one  of  the  derrick  booms 
of  the  concrete  barge  alongside. 

On  October  2d,  the  inlet  valves  in  the  bottoms 
of  the  air  cylinders  were  opened  and  water 
enough  admitted  to  cause  the  cylinders  to  be  al- 
most entirely  submerged.  The  boom  tackles  were 
overhauled  allowing  enough  additional  load  from 
the  counterweights  to  be  applied  to  overcome 
their  remaining  buoyancy,  and  slowly  sink  them.. 


Tubes   near   Maximum    Inclination. 


outside  platforms,  bracketed  to  the  bulkheads  in 
the  ends  of  the  tubes,  opened  four  14-in.  valves 
in  the  bottom  of  the  tubes  allowing  the  water  to 
enter  them  as  the  air  escaped  through  openings 
provided  for  the  purpose. 

The  tubes  commenced  to  sink  very  uniformly 
and  steadily  at  the  rate  of  about  4  in.  per  min- 
ute until  they  were  about  two-thirds  submerged 
when  the  extra  weight  of  the  access  tubes,  which 
had  an  unbalanced  effect  of  about  24  tons,  caused 
them  to  pitch  downward  more  at  that  end. 

This  movement,  gradual  at  first,  was  clearly 
perceptible  at  3.53  P.  M.,  and  increased  more 
rapidly  thereafter  until  at  4.02  P.  M.,  the  river  ends 
at  the  shore  end  air  cylinders  were  partly  sub- 
merged, and  at  4.10  P.  M.,  their  upper  ends  were 
scarcely  half  way  above  the  water.  About  this 
time  their  buoyancy  began  to  overcome  the  un- 
balanced load  of  the  tube  and  as  the  latter  grad- 
ually righted  themselves  to  a  horizontal  position, 
the  shore  end  air  cylinders  ascended  and  the 
river  end  cylinders  descended  until  at  4.37  both 
of  them  assumed  the  same  horizontal  positiort 
with  their  upper  surfaces  about  10  in.  out  of 
water. 

The  main  tubes  and  their  diaphragms  and 
sheathing  were  thus  floating  in  perfect  equilib- 
rium below  the  surface  of  the  water  and  the 
efficiency  of  the  air  cylinders  and  the  accuracy 
of  their  proportioning  was  abundantly  demon- 
strated.   When  they  were  designed  it  was  uncer- 


followed  down  by  the  partly  supported  counter- 
weights. Evidently  this  motion  could  be  ar- 
rested at  any  moment  by  hoisting  on  the  tackles 
which  would  cause  the  tubes  to  rise  upward. 

During  the  sinking  the  maximum  lateral  dis- 
placement of  the  tubes  from  their  center  line 
was  about  2  ft  When  they  were  within  a  few 
inches  of  the  bottom  their  vertical  motion  was 
stopped  and  they  were  easily  set  by  adjusting 
the  mooring  tackles  to  within  2  in.  of  their  re- 
quired alignment  The  tubes  were  allowed  to 
sink  to  bearing  on  the  steel  grillages  and  suffi- 
cient water  was  admitted  to  the  air  cylinders  to 
give  a  reaction  of  about  10  tons,  under  which 
it  was  very  easy  to  pull  them  with  the  mooring 
tackles   until   their   position   was   exact. 

The  total  time  required  for  filling  and  sub- 
merging the  tubes  was  I  hr.  43  min.,  and  the 
computed  time  was  i  hr.  and  45  min.  Sinking 
the  tubes  from  the  surface  of  the  water  to  their 
position  on  the  grillages  occupied  about  30  min- 
utes. The  work  was  done  with  a  total  force 
of  about  30  men,  and  was  considered  so  satis- 
factory that  no  changes  have  been  planned  for 
the  next  pair  of  tubes  which  it  is  expected  will 
be  sunk  before  Nov.  15. 

Soon  after  the  tubes  were  seated  on  their 
grillages,  the  concreting  underneath  and  around 
them  was  commenced  and  the  concrete  was  depos- 
ited by  the  three  12-in.  tremie  tubes  80  ft  long 
which  are  suspended  in  three  square  towers  on 
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the  concrete  barge  and  can  be  raised  vertically 
clear  above  the  surface  of  the  water  or  lowered 
to  rest  on  the  bottom  of  the  trench.  Sand  and 
gravel  is  dredged  at  Port  Huron,  75  miles  away, 
and  delivered  by  scows  to  the  concrete  barge 
where  it  is  unloaded  by  clam-shell  buckets  and 
deposited  in  elevated  hoppers  discharging  on  in- 
clined screens  which  separate  the  sand  and  gravel 
and  deliver  them  by  gravity  to  hopper  bottom 
bins  with  bottom  gates  through  which  they  can 
be  run  into  the  charging  hoppers  of  one  i-yd.  and 
two  Yi-yA.  cubical  concrete  mixers. 


vertical  pipe  carried  up  outside  to  avoid  obstruct- 
ing the  shaft. 

After  the  tubes  are  firmly  settled  on  their  gril- 
lages, water  is  admitted  into  the  air  cylinders, 
reducing  their  buoyancy  enough  to  relieve  the 
strain  on  their  connections  to  the  tubes.  They 
are  then  disconnected  by  divers  and  air  being 
forced  into  the  cylinders  the  water  is  expelled 
and  they  regain  their  buoyancy,  rise  to  the  sur- 
face and  are  installed  on  another  set  of  tunnel 
tubes  and  so  on. 

The  tunnel  is  being  built  under  the  supervis- 


An  Unusual  Coal  and  Ash-Handling  Equip- 
ment for  a  Power  Station. 


Tunnel   Tubes   in    Position   on    Grillages   in  Trench,    with   Tops  of  Access  Shafts  Visible. 


The  extensive  by-product  works  of  Armour  & 
Co.  are  nearly  all  centered  in  a  group  of  large 
factory  buildings  at  Thirty-first  and  Benson  Sts., 
Chicago.  The  great  quantity  of  heat  and  power 
required  by  many  of  the  processes  in  the  variotw 
buildings  is  all  supplied  from  a  single  central 
station,  which  replaced  a  number  of  separate  me- 
chanical plants  in  the  different  buildings  when  it 
was  completed  about  three  years  ago.  This  sta- 
tion is  specially  designed  to  meet  the  many  un- 
usual demands  for  heat  and  power  brought  about 
by  the  by-product  processes,  such  as  the  manu- 
facture of  soap  and  glue.  Live  and  exhaust  steam 
for  heating  are  piped  to  the  diflferent  buildings, 
but  the  mechanical  equipment  in  all  of  the  latter 
is  driven  by  electric  power  generated  in  the  cen- 
tral station. 

The  central  station  is  contained  in  three  build- 
ings, a  generator  and  engine  house  and  two 
boiler  houses,  all  of  which  are  interconnected. 
The  general  arrangement  of  these  buildings  is 
shown  in  one  of  the  accompanying  illustrations. 
The  two  boiler  houses  form  two  sides  of  a  hollow 
square,  with  the  generator  and  engine  house  in- 
side this  partially  enclosed  space.  As  is  shown 
in  the  plan,  the  adjacent  ends  of  the  boiler  houses 
do  not  come  together,  but  a  connecting  building 
has  been  erected  over  the  space  between  them. 

These  houses  contain  thirteen  Stirling  water- 
tube  boilers  with  a  capacity  of  about  5,000  h.-p. 
Part  of  the  boilers  were  formerly  hand-fired,  and 
the    remainder    were    equipped    with    chain-grate 


Bags  of  Alpha  and  Peerless  brand  Portland 
cement  are  delivered  by  a  belt  conveyor  to  the 
concrete  charging  platform  and  the  mixed  con- 
crete is  discharged  from  the  machine  into  tilting 
buckets  hoisted  from  5  to  70  ft.  in  the  tremie 
towers,  to  which  are  bolted  guides  for  the  bucket 
elevator.  At  the  required  height  the  bucket  is 
tripped  by  a  trigger  which  causes  it  to  dump 
directly  into  the  funnel  at  the  top  of  the  tremie 
tube,  after  which  the  bucket  automatically  re- 
verses and  is  lowered  for  another  batch  and 
so  on. 

The  tremie  tubes  were  proportioned  to  dis- 
charge their  contents  within  5  minutes  after  it 
leaves  the  mixing  machine  so  as  to  avoid  all 
danger  of  set  in  the  concrete  before  being  placed, 
and  the  dimensions  thus  obtained  have  been  found 
very  satisfactory  and  have  enabled  the  concreting 
to  progress  at  the  rate  of  30  to  36  cu.  yd.  per  hour 
for  each  tremie,  giving  very  excellent  results  in 
water  72  ft.  deep.  This  is  considered  notable 
since  it  is  believed  to  be  the  first  instance  in 
which  concrete  has  .been  successfully  deposited 
by  tremies  at  a  depth  of  more  than  45  ft. 

All  danger  of  breaking  the  seal  at  the  foot  of 
the  tremie  tube  is  avoided  by  the  use  of  a  tell- 
tale which  constantly  indicates  the  height  to 
which  the  concrete  rises  above  the-  foot  of  the 
tube  on  the  outside.  This  consists  of  a  12-in. 
ball  with  a  specific  gravity  a  little  greater  than 
unity,  which  is  suspended  alongside  the  tremie 
tube  by  a  wire  passing  through  a  vertical  pipe 
and  led  around  a  sheave  at  the  top  of  the  tube 
to  a  counterweight  and  index  which  constantly 
registers  the  position  of  the  ball  on  a  scale  along- 
side. It  is  found  that  the  height  of  the  con- 
crete outside  immediately  adjacent  to  the  tube 
varies  from  6  to  12  in.  above  the  bottom  of  the 
tube  and  that  the  moderately  wet  concrete  flows 
almost  horizontally  about  10  ft.  each  way  from 
the  bottom  of  the  pipe. 

The  water  will  be  pumped  out  of  the  tunnel 
tubes  by  an  electrically-driven  Gould  centrifugal 
pump  in  the  bottom  of  each  at  the  foot  of  the 
access   shaft,   which   discharges   through   a   lo-in. 
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Plan   of   Boiler   Houses  and    Coal-Handling    Equipment,   Armour  &  Co. 


ion  of  Mr.  W.  S.  Kinnear,  chief  engineer  of  the 
Detroit  River  Tunnel  Co.,  by  Butler  Bros.-Hoff 
Co.,  of  New  York  City,  under  the  personal  super- 
vision of  Mr.  Olaff  Hofif.  The  design  for  the 
subaqueous  section  was  made  by  Mr.  Olaf  Hoff, 
of  the  contracting  firm,  and  was  approved  by 
the  board  of  engineers  consisting  of  Mr.  W.  J. 
Wilgus,  Mr.  H.  A.  Carson  and  Mr.  W.  S  Kin- 
near.  The  Dunbar  &  Sullivan  Dredging  Co.  are 
sub-contractors  for  the  dredging. 


stokers,  which  were  also  supplied  by  hand.  Coal 
was  delivered  on  a  railroad  siding  that  extends 
along  the  side  of  one  house  and  on  a  second  sid- 
ing extending  the  full  length  of  the  other  house, 
directly  in  front  of  the  boilers.  It  was  shoveled 
from  cars  on  these  sidings  to  firing  floors  in 
front  of  the  boilers  and  from  the  latter  into  the 
furnaces.  The  ashes  were  hauled  out  of  the 
basement  in  wheelbarrows  operated  on  inclines 
extended  to  the  firing-roonr  floor.    When  the  de- 


cision  was  made  to  install  mechanical  equipment 
for  handling  the  coal  and  ashes,  arrangements 
were  also  made  to  equip  the  hand-fifed  boilers 
with  chain-grate  stokers,  in  order  to  eliminate  as 
fall}-  as  possible  all  manual  labor  in  the  coal 
handling.  The  boilers  are  therefore  all  served 
by  the  new  coal-handling  installation,  which  is 
designed  so  it  is  common  to  both  houses. 

Essentially,  the  coal-handling  equipment  con- 
sists of  a  large  overhead  storage  bunker,  in  the 
connecting  building  between  the  two  boiler  houses, 
And  a  hopper,  carried  by  a  crane  traveling  on  a 
track  suspended  from  the  roof  of  this  building 
and  of  the  two  houses,  in  which  the  coal  is  de- 
livered to  the  boilers.  The  ashes  are  handled 
from  a  space  under  each  boiler  furnace  to  a  stor- 
age hopper  over  the  siding  by  a  pneumatic  ex- 
haust system  in  which  the  only  moving  part  is 
an  exhaust  fan. 

The  coal  is  at  present  delivered  into  the  con- 
necting building  between  the  two  houses  on  cars 
«n  the  railroad  siding,  and  is  shoveled  from 
these  cars  on  a  horizontal  belt  conveyor,  55  ft 
long  between  the  end  pulleys.  Coal  can  also  be 
shoveled  through  windows  in  the  side  of  the  con- 
necting building  on  a  second  belt  conveyor  along 
that  side  which  delivers  to  the  one  along  the  track 
in  the  building.  The  siding  is  on  a  35-deg.  curve 
at  the  latter  conveyor,  so  the  apron  between  the 
•conveyor  and  the  sides  of  the  cars  had  to  be 
Trailt  to  meet  this  condition.  The  coal  is  deliv- 
•ered  from  the  end  of  this  conveyor  through  a 
«nisher  into  the  boot  of  a  bucket  elevator,  or 
•directly  into  the  elevator  boot  by  by-passing  the 
■crusher.  The  bucket  elevator,  65  ft.  7  in.  between 
■the  sprockets,  is  practically  vertical,  and  is  driven 
iry  a  7j4-h.-p.  motor,  which  also  drives  the  belt 
conveyors.  The  elevator  delivers  the  coal  into 
the  overhead  bunker  at  one  side  of  the  latter,  a 
liorizontal  run  of  a  broad  link  chain  serving  as  a 
distributer  to  carry  the  coal  across  the  bin  as  it 
piles  up  on  that  side. 

While  this  is  the  present  method  of  filling  the 
storage  bunker,  arrangements  have  been  made  to 
install  a  clam-shell  bucket  on  a  trolley  on  the 
roof  of  the  building  so  the  coal  can  be  hoisted 
to  the  bunker  from  cars  on  the  track  at  the  side 
of  the  building  by  this  bucket.  As  screenings 
are  burned  almost  exclusively  under  the  boilers 
in  the  two  houses,  this  arrangement  can  be  used, 
except  when  run-of-mine  coal  is  received  and 
has  to  be  passed  through  the  crusher.  The  men 
now  required  in  shoveling  coal  from  the  cars  to 
the  conveyor  belt  can  thus  also  be  eliminated. 

The  overhead  storage  bunker  is  32  ft.  square 
in  plan  at  the  top  and  has  a  capacity  of  400  tons. 
ft  is  carried  by  four  steel  columns,  two  of  which 
are  each  at  a  corner,  while  the  other  two  had 
to  be  placed  at  a  considerable  distance  from  their 
comers  to  provide  space  for  the  switch  track 
and  the  belt  conveyor.  The  bottom  of  the  bun- 
ker is  built  as  a  hopper  with  an  undercut  gate 
oontrolling  the  outlet. 

The  traveling  hopper  in  which  the  coal  is  dis- 
tributed from  the  storage  bunker  to  the  boilers 
has  a  capacity  of  7  tons  and  is  supplied  from 
the  undercut  gate  at  the  bimker.  The  four-wheel 
crane  which  carries  this  hopper  runs  on  an  over- 
head 5  ft.  9  in.  gauge  track.  This  track  extends 
the  length  of  the  single  row  of  boilers  in  each 
boiler  house,  a  55-ft.  radius  curve  in  the  building 
between  the  ends  of  the  two  boiler  houses  con- 
necting the  track  on  tangent  in  the  latter.  The 
track  consists  of  two  25-lb.  T-rails  carried  by 
15-in.  I-beams.  TTiese  beams  had  to  be  sus- 
pended in  different  ways,  as  the  roof  of  one 
boiler  hou.se  is  carried  by  steel  rafters,  while 
the  other  boiler  house  roof  is  on  steel  trusses  de- 
signed to  carry  overhead  bunkers,  and  in  the  con- 
necting building  special  supports  were  required. 

The  sides  and  ends  of  the  distributing  hopper 
had  to  be  converged  at  the  top,  in  order  to  per- 
mit the  four-wheel  truck  carrying  the  hopper  to 
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be  shortened  sufficiently  to  travel  around  the 
55-ft.  radius  curve  without  difficulty.  The  truck 
is  built  of  structural  steel  shapes  and  carries  a 
doube-flange  traveler  wheel  at  each  corner,  the 
pairs  of  wheels  being  5  ft  6yi  in.  apart  on  cen- 
ters, which  is  the  same  wheel  base  as  used  for 
the  trucks  of  heavy  interurban  railway  cars.  The 
truck  passes  readily  around  the  curve  in  the 
track  on  which  it  travels,  the  hopper,  in  fact, 
being  loaded  from  the  overhead  bunker  while  on 
the  curve.  The  hopper  is  propelled  along  the 
track  by  a  g-h.-p.  crane  type  motor,  geared  in 
the  ordinary  manner  to  the  axle  of  one  pair  of 
wheels.  This  motor  is  designed  to  operate  at 
about  850  r.p.m.,  thus  giving  the  hopper  a  trav- 
eling speed  along  the  suspended  track  of_,about 
260  ft.  per  minute.  The  motor  is  controlled  by 
a  starting  box  mounted  on  one  side  of  "the  Hop- 
per where  it  is  within  reach  of  an  operator  on  a 
platform  carried  on  that  side  of  the  hopper.  Two 
of  the  traveling  hoppers  are  provided,  one  for 
each  boiler  house,  but  a  single  hopper  is  used  to 
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the  length  of  both  boiler  houses,  under  the  floor 
in  front  of  the  boilers,  to  provide  in  each  case 
for  a  lo-in.  pipe  header  of  the  ash-handling  sys- 
tem. Each  header  is  connected  to  the  ash  pit  of 
each  of  the  boilers  in  the  row  served  by  it  The 
lo-in.  headers  both  terminate  in  a  specially-con- 
structed separator  placed  close  to  the  roof  in  one 
of  the  boiler  houses.  An  i8-in.  pipe  leads  from 
the  separator  down  to  a  40-in.  exhaust  fan  on  the 
floor  below  and  thence  up  to  a  free  exhaust  above 
the  roof. 

The  connection  to  each  ash  pit  from  the  header 
is  ordinarily  closed;  when  ashes  are  to  be  re- 
moved from  a  pit,  a  plug  in  a  tee  on  the  connec- 
tion is  removed  and  a  small  hopper  is  inserted 
in  order  that  the  ashes  may  be  pulled  into  the 
connection  readily.  The  two  headers  are  con- 
nected with  the  separator  on  diametrically  oppo- 
site sides  near  the  top.  They  are  both  extended 
into  the  separator  by  an  elbow  with  the  open  end 
down,  so  the  ashes  are  discharged  to  the  bottom 
of  the  separator.    The  connection  between  the  fan 
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Distributing   Hopper  of  Coal-Handling  System. 


supply  coal  to  both  of  the  latter  and  the  second 
one  is  held  in  reserve. 

The  operator  on  the  platform  carried  by  the 
hopper  controls  the  undercut  gate  on  the  storage 
bunker,  and  also  an  undercut  gate  on  the  hopper, 
by  a  lever  for  each  gate  at  the  platform.  As  the 
gate  on  the  hopper  is  opened  and  closed,  the 
lever  operating  it  simultaneously  lowers  and 
raises,  respectively,  a  hinged  chute  extending  to 
the  charging  hoppers  of  the  stokers.  These  hop- 
pers of  the  stokers  have  been  enlarged  to  hold 
two  tons  each.  When  the  distributing  hopper 
reaches  a  stoker  to  be  supplied  with  coal,  the 
chute  is  lowered  and  the  distributing  hopper 
moved  slowly  along  the  track  until  the  stoker 
hopper  is  filled,  without  spilling  any  coal.  The 
distributing  hopper  is  then  moved  along  to  the 
next  stoker  to  be  supplied.  Working  in  this 
manner  one  distributing  hopper  has  demonstrated 
that  it  can  easily  supply  coal  to  the  thirteen  boil- 
ers, and  give  the  man  who  operates  it  sufficient 
time  to  operate  the  pneumatic  ash-handling  sys- 
tem. 

The  coal-handling  equipment  was  designed  by 
Messrs.  Orton  &  Steinbrenner,  commercial  engi- 
neers, of  Chicago,  and  was  manufactured  by  the 
C.  O.  Bartlett  &  Snow  Co.,  of  Cleveland,  Ohio. 

A  tunnel,  8  x  8  ft  in  cross-section,  was  built 


and  the  separator  is  taken  out  at  the  top  of  the 
latter.  With  this  arrangement  the  inflow  of 
ashes  and  air  is  not  only  directed  to  the  bottom 
of  the  separator,  but  also  has  a  much  higher  ve- 
locity than  the  upward  outflow  of  air,  due  to  the 
relative  cross-sectional  areas  of  the  inlet  pipes 
and  the  separator.  A  spray  of  water,  directed 
from  a  nozzle  in  the  top  of  the  separator,  is  con- 
tinuously played  on  the  ashes  as  they  enter, 
which,  together  with  the  difference  in  velocity 
between  the  inflow  and  the  outflow,  results  in 
the  ashes  being  completely  deposited  in  the  bot- 
tom of  the  separator.  The  ashes  are  drawn  from 
the  separator  through  a  pipe  controlled  by  a  con- 
tinuous discharge  gate  of  the  revolving  pocket 
type.  This  gate  is  always  sealed  to  prevent  the 
admission  of  air  and  is  turned  by  a  small  motor. 
A  storage  bunker,  with  a  capacity  of  60,000  lb. 
of  wet  ashes,  is  placed  immediately  under  the 
separator,  where  its  contents  can  be  discharged 
through  an  under-cut  gate,  operated  from  the 
boiler  room  floor,  into  a  car  on  the  switch-track 
on  that  floor. 

This  installation  of  pneumatic  ash-handling 
equipment  has  operated  with  complete  satisfac- 
tion during  the  brief  period  it  has  been  in  ser- 
vice. The  Economic  Engineering  &  Construction 
Co.,  of  Chicago,  by  which  it  was   designed  and 
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installed,  has  also  furnished  the  same  equipment 
to  a  number  of  other  power  plants,  in  which  it  is 
•operating  with  surprisingly  excellent  results.  A 
velocity  such  as  is  furnished  for  the  equipment 
that  has  been  described,  by  the  fact  that  is  a  part 
of  the  latter,  will  lift  paving  brick  from  the 
ash  pits  and  deliver  them  to  the  separator.  In 
fact,  in  a  test  of  an  installation  of  this  kind  re- 
cently made  by  the  engineering  department  of  the 
Western  Electric  Co.  bricks  were  carried  200  ft. 
in  a  horizontal  pipe  and  elevated  to  a  separator 
no  ft.  above  the  ash  pits. 

It  is  expected  that  the  ash-handling  system  in 
this  plant  will  not  have  to  be  operated  more 
than  four  out  of  the  twenty-four  hours  to  handle 
all  of  the  ashes  produced  by  the  furnaces  of  the 
thirteen  boilers.  Following  the  practice  that  has 
been  evolved  in  operating  previous  installations, 
the  equipment  will  probably  be  operated  for  short 
intervals  at  a  time,  as  the  contents  of  an  ash  pit 
can  be  removed  very  quickly.  The  man  who 
operates  the  coal  distributing  hopper  will  there- 
fore also  be  able  to  operate  the  ash-handHng 
equipment,  since  the  latter  requires  only  a  small 
amount  of  labor  involved  in  pulling  the  ashes 
into  the  portable  hopper  placed  on  the  connection 
to  the  ash  pit. 

The  central  station  in  which  the  installations 
that  have  been  described  were  made  is  operated 
under  the  direction  of  Mr.  C.  W.  Brown,  chief 
engineer  of  the  station  and  of  the  works  supplied 
with  power  by  it. 
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The  German-American  Insurance  Building, 
New  York. 


The  new  steel  cage  office  building  for  the 
German-American  Insurance  Co.  is  a  20-story  and 
basement  building,  about  273  ft.  high  from  the 
curb  to  the  roof,  located  at  the  intersection  of 
Liberty  St.  and  Maiden  Lane,  adjacent  to  the 
congested  banking  district  in  lower  New  York. 
If  occupies  a  trapezoidal  area,  about  19  ft.  wide 
at  one  end  and  62  ft.  at  the  other  end,  with 
fronts  of  128  ft.  on  Liberty  St.  and  137"/^  ft.  on 
Maiden  Lane.  The  superstructure  is  supportec 
on  twenty  rectangular  concrete  piers,  carried 
down  to  hardpan  about  40  ft.  below  the  curb  in 


Temperature  Changes  in  Pipe  Tunnels. 

Cracking  from  temperature  changes  has  not 
occurred  in  a  7So-ft.  concrete  subway  having  a 
3S0-ft.   branch,    in    which    steam,    water   and   air 


Connections  to  Column   21    at    Fourth  Floor. 


on  a  Yt^-m.  layer  of  grout,  and  the  interstices  be- 
tween their  webs  are  filled  with  concrete,  which 
is  extended  to  enclose  them  with  a  minimum 
thickness  of  3  in. 

At  the  ends  of  the  building  there  are  thr«» 
groups  of  4  columns  each,  seated  at  the  corners  oi 
the  piers  on  grillages  symmetrically  arranged  i» 
that  the  center  of  gravity  of  the  system  corre- 
sponds with  that  of  the  pier.  As  the  centers  of 
all  wall  columns  are  located  22  in.  from  the  build- 
ing line,  it  is  impossible  to  make  them  concentric 
with  the  grillages  or  with  the  piers,  and  they  are 
seated  on  the  short  arms  of  transverse  cantilever 
girders,  with  their  fulcrums  on  the  center  line* 
of  the  grillages,  which  in  turn  are  either  central 
or  symmetrical  with  the  piers. 

At  the  narrow  end  of  the  building  the  three 
'  last  transverse  bents  of  the  framework  are  made 
with  two  columns  each,  which  are  seated  at  the 
opposite  extremities  of  double  cantilever  girders, 
the  upper  flanges  of  which  are  3^  in.  below  the 
baserhent  floor  line.  In  these  bents  the  columns- 
are  from  about  16  to  24}^  ft.  apart  on  centers,  the 
respective  girders  are  about  4  ft.  longer  o.ver  all 
than  the  distance  between  centers  of  the  columns, 
and  the  distances  between  centers  of  their  bear- 
ings on  the  grillages  is  about  2  ft.  less  than  the 
distances  between  centers  of  columns,  thus  mak- 
ing each  girder  consist  of  two  short  cantilever 
arms  connected  by  a  long  anchor  arm.  Each 
girder  is  composed  of  two  independent  plate  gir- 
ders, about  3  ft.  deep,  with  single  or  double  cover 
plates  on  their  top  and  bottom  flanges. 

Where  the  building  is  wider  each  transverse 
bent  contains  three  or  four  columns,  from  about 
14  to  23  ft.  apart  on  centers.  In  the  wide  bent» 
the  transverse  cantilever  girders  are  not  continu- 
ous across  the  full  width  of  the  building,  but  are 
arranged  in  two  different  ways,  both  of  themcor- 
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Transverse  Section  at  Wide  End   of  German-American    Insurance    Building. 


pipes  have  been  run,  according  to  a  committee 
report  to  the  recent  convention  of  the  Associa- 
tion of  Railway  Superintendents  of  Bridges  and 
Buildings.  The  tunnel  is  4J^  ft.  wide,  3  to  5}^ 
ft.  deep,  with  side  walls  and  bottom  12  in.  thick 
and  a  4-in.  cover  slab  of  reinforced  concrete, 
which  is  used  for  trucking  materials  between  dif- 
ferent buildings.  No  provision  for  expansion 
was  made  in  the  walls  or  bottom,  but  joints  were 
made  in  the  cover  by  cutting  through  the  con- 
crete at  every  5-ft.  joint  in  the  sheets  of  rein- 
forcement before  putting  on  the  top  surfacing. 
The  temperature  in  the  tunnel  has  ranged  from 
110°  to  I7S°  during  the  last  three  years,  during 
which  no  cracks  have  been  observed  in  the  con- 
crete. 


A  Steam  Driven  Turbo- Generator  of  the 
Curtis  type,  having  a  normal  capacity  of  20,000 
h.  p.,  has  been  ordered  from  the  General  Electric 
Co.  through  the  Pacific  Coast  office. 


wooden  pneumatic  caissons.  At  the  wide  end  of 
the  lot  there  are  two  very  large  piers,  each  sup- 
porting 4  columns;  at  the  narrow  end  there  is  a 
single  full-width  pier,  supporting  four  columns, 
and  all  intermediate  columns  are  each  supported 
by  separate  piers.  The  column  loads,  of  a  maxi- 
mum of  1,800,000  lb.,  are  transmitted  to  the  con- 
crete pier  through  I-beam  grillages,  which  extend 
the  bearings  suflSciently  to  reduce  the  unit  pres- 
sure to  30,000  lb.  per  square  ft.  on  the  concrete. 

The  largest  loads  carried  by  the  intermediate 
columns  are  940,000  lb.,  which  are  transmitted  from 
the  column  base  to  the  grillage  through  three 
distributing  beams  SJ4  ft.  long,  each  of  which  is 
made  with  a  pair  of  is-in.  4S-lb.  channels,  riveted 
together  back  to  back  to  provide  thicker  webs  for 
the  heavy  shear  than  could  be  secured  in  single 
I-beams.  The  channels  are  seated  across  the  top 
flanges  of  eight  12-in.  3S-lb.  I-beSms,  sJ/^  ft.  long, 
connected  together  with  six  tie  rods  and  gas-pipe 
separators.    The  beams  are  set  in  the  usual  Way 
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Intermediate  Transverse  Section. 

responding  to  the  construction  already  described 
over  the  wall  piers,  but  varying  at  the  inner  end. 
In  the  three-column  bents  the  inner  ends  of  the 
girders  abut  against  the  opposite  faces  of  the  in- 
terior columns  and  are  field  riveted  to  them  sev- 
eral feet  above  their  bases,  which  are  carried 
down  to  a  lower  level  than  are  the  wall  columns. 
This  arrangement  conforms  to  the  construction  of 
the  interior  piers,  with  their  tops  3  or  4  ft.  below 
the  cellar  floor,  and  of  the  wall  columns,  with 
their  tops  correspondingly  close  to  the  basement 
floor,  which  is  26  ft.  above  the  cellar  floor. 

In  some  of  the  four-column  bents  in  the  wide 
part,  of  the  building  the  cantilever  girders  in  the 
side  panels  are  like  those  already  described  in  the 
three-column  bents,  with  the  inner  ends  connected 
to  the  exterior  columns  between  the  basement  and 
cellar  floors,  and  with  the  girder  essentially  con- 
tinued acr6ss  the  center  panel  by  means  of  a  20- 
in.  I-beam,  with  its  top  flange  flush  with  the  top 
flanges  of  the  girders.  -  Other  four-column  bent* 
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are  made  with  the  cantilever  girders  quite  sym- 
metrical about  their  center  line  and  supporting  the 
interior  columns  on  their  top  flanges  the  same  a* 
the  wall  columns.  In  this  case  the  interior  col- 
tmms  are  not  connected,  and  there  is  no  floor 
beam  across  the  center  panel  below  the  first  floor 
above  the  top. 

It  was  assumed  that  the  mass  of  the  building, 
the  stiffness  of  its  walls  and  the  rigidity  of  the 
regular  connections  are  sufficient  to  resist  the 
horizcmtal  stresses  in  longitudinal  planes  produced 
by  the  assumed  wind  load  of  30  lb.  per  square 
foot  Transversely,  however,  the  building  is  so 
narrow  that  special  wind  bracing  was  introduced 
in  every  bent,  and  the  details  were  arranged  to 
facilitate  shop  riveting,  to  eliminate  as  much  m 
possible  field  riveting,  to  cause  the  minimum  ob- 
struction to  the  windows  and  to  conform  with 
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omitted  above  the  isth  floor,  and  from  the  istb 
floor  to  the  3d  floor,  inclusive,  the  struts  are  made 
with  a  pair  of  channels  having  vertical  connect- 
ing angles  to  the  columns  and  provided  on  the 
upper  side  only  with  knee-braces,  made  of  a 
6x3^-in.  angle.  At  the  first  and  second  floors  the 
struts  have  short  detached  angle  braces  on  both 
top  and  bottom  flanges,  which  are  connected  to 
the  columns  through  the  same  vertical  angles  that 
engage  the  webs  of  the  strut. 

All  other  transverse  bents  have  channel  struts 
without  knee-braces  at  the  i6th  and  17th  floors, 
and  below  that  have  struts  made  with  pairs  of 
plate  girders   and   solid  gusset  plate  knee-braces 


Wind    Bracing,   Narrow   End. 

the  requirements  of  the  general  architectural  treat- 
ment 

In  all  panels  there  are  horizontal  struts  just 
below  the  floor  line,  which  increase  in  depth  and 
cross-section  from  the  top  downward.  All  of 
them  are  knee-braced  to  the  columns  at  both 
ends;  in  most  cases  the  knee-braces  are  formed 
by  deep,  vertical  g^usset  plates  integral  with  the 
column  web  and  projecting  beyond  both  top  and 
bottom  flanges  of  the  horizontal  struts.  In  some 
cases,  however,  these  are  replaced  by  entirely  de- 
tached knee-braces. 

In   the   end   panel    the   transverse    struts   are 


out  from  the  face  of  the  columns  and  abutting 
on  the  center  lines  of  the  latter.  They  are  IS  in. 
deep,  except  at  the  third  floor,  and  in  one  panel 
of  the  first  floor,  where  they  are  20  in.  deep. 
Above  the  second  floor  all  of  them  are  knee- 
braced  at  both  ends  with  single  6x3^x5^-in. 
angles  at  45  deg.  with  the  top  flanges.  Below 
the  third  floor  all  of  these  knee^braces  are  omit- 
ted, except  in  the  end  panels  and  in  one  special 
first  floor  panel,  where  there  are  also  two  long 
knee-braces  to  the  center  point  of  the  second 
floor  wall  girder.     In  the  lower  end  panels  the 


k— 2f")|  Section  A-A 

Lower  Section    of  Typical    Column  18. 

to  both  top  and  bottom  flanges,  except  in  some 
cases  at  the  first  floor,  where  in  one  two-column 
bent  and  one  three-column  bent  the  lower  flange 
only  is  knee-braced  with  pairs  of  12-in.  channels. 
The  minimum  plate  girder  struts  are  made  with 
four  3x3xJ^-in.  flange  angles  and  one  24x^-in. 
web  plate.  The  maximum  have  four  6x6x13-16- 
in.  flange  angles,  and  one  24x^-in.  web  plates,  or 
four  6x6xi3-i6-in.  flange  angles,  and  a  36x^-in. 
web  plate,  and  are  connected  to  the  columns  with 
66x^x3S^-in.  gusset  plates. 

The  walls  in  the  street  fronts  of  the  building 
are  carried  at  every  story  on  I-beams,  bracketed 
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Connection   of  Grillage' 

Girder  to 

Interior  Column. 


Wind    Brace   Connections. 

knee-braces  are  made  with  12-in.  channels,  and 
in  the  basement  the  lower  flanges  of  the  wall 
girders  are  braced  with  single  6x3^  in.  angles. 
All  of  the  columns  have  I-shaped  cross-sections, 
made  up  with  a  web  plate  and  four  flange  angles, 
with  or  without  cover  plates,  as  required  for  dif- 
ferent loads.  At  the  floor  points  the  regular  col- 
umn webs  are  cut  to  clear  short  sections  of  wider 
web  plates,  which  are  shop  riveted  between  the 
column  flanges  and  project  beyond  them  far 
enough  to  provide  gusset  plates  punched  for  field 
rivets  in  the  ends  of  the  transverse  girder  braces. 
Where   the   braces    are  plate  girders   their  webs 
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are  cut  to  clear  the  column  webs  and  are  spliced 
to  them  with  cover  plates,  while  the  flange  angles 
project  across  the  column  webs,  and  in  some  in- 
stances have  additional  connection  angles  riveted 
to  their  outside  flanges  to  develop  the  full  strength 
of  the  angles. 

The  details  of  the  wall  columns  are  clearly 
shown  in  the  engravings  of  their  connections  with 
the  transverse  braces.  They  are  of  simple  con- 
struction, spliced  just  above  floor  level  with  jaw 
plates,  shop  riveted,  to  the  lower  ends  of  the 
upper  sections  of  the  columns  and  with  horizontal 
angles  riveted  to  the  webs  of  both  columns. 
Columns  23  and  24  are  seated  on  the  top  flange 
of  the  basement  cantilever  girder,  to  which  they 
are  connected  by  rivets  through  horizontal  trans- 
verse flange  angles  at  the  lower  edges  of  extended 
web  plates,  reaching  across  the  full  width  of  the 
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Base   of  Column    2. 

girder.  Two  pairs  of  8x8-in.  vertical  angles, 
back  to  back,  are  riveted  to  the  lower  end  of 
the  web  and  faced  to  bearing  on  the  top  of  the 
girder  so  as  to  thoroughly  distribute  the  column 
load. 

Columns  No.  10  and  11  receive  the  ends  of  the 
basement  cantilever  girders  one  story  above  their 
pedestals,  and  the  heavy  upward  reactions  are 
transmitted  to  them  through  double  rows  of  rivets 
in  2  vertical  8x8-in.  angles,  riveted  to  the  inside 
of  the  webs  of  the  girders.  Transverse  angles 
riveted  to  the  column  face  also  form  reaction 
seats  for  the  upper  flanges  of  the  girders  and  are 
reinforced  and  their  loads  distributed  somewhat 
through  the  column  by  8x8-in.  vertical  angles, 
faced  to  bear  against  their  horizontal  flanges. 
The  lower  flanges  of  the  girders  are  also  seated 
on  horizontal  shelf  angles,  riveted  to  the  column 
faces  and  reinforced  with  small  vertical  angles 
milled  to  bearing  on  their  outstanding  flanges  in 
the  usual  manner. 

Column  No.  2,  in  the  party  wall  at  the  end  of 
the  building,  is  seated  directly  on  a  group  of  three 
distributing  I-beam  girders.  It  has  a  wide  base 
extended  to  cover  the  full  width  of  the  I-beams 
and  distribute  the  load  upon  them  and  stiffened  by 
12  vertical  angles,  riveted  to  the  extended  side 
plates  at  the  base  of  the  column  in  pairs  back 
to  back  on  the  center  line  of  the  web  and  at  the 
corners  of  the  base  plate.  The  interior  columns 
are  of  very  simple  construction,  with  horizontal 
shelf  angles  er^ging  the  top  and  bottom  flanges 
of  the  connected  girders  and  vertical  web-connec- 
tion angles  for  the  I-beam  floor  beams,  which 
are  also,  for  convenience  in  erection,  seated  on 
bottom  flange  shelf  angles. 


Throughout  all  the  floors  the  I-beams  are 
placed  longitudinally  and  are  from  4  to  s  ft. 
apart,  with  spans  of  about  18  ft.  In  the  base- 
ment they  are  connected  directly  to  the  trans- 
verse cantilever  girders,  with  the  top  flanges  of 
the  beams  flush  with  those  of  the  girders.  In 
the  basement  they  are  generally  single  12-in.  31I/2- 
Ib.  I-beams,  except  in  some  cases  where  they  are 
made  with  a  pair  of  12-in.  channels  riveted  to- 
gether back  to  back,  in  order  to  provide  spaces 
between  their  webs  for  the  connection  of  hanger 
plates.  The  upper  floor  beams  are  nearly  all  10- 
in.  2S-lb.  I-beams,  connected  directly  to  the 
columns  at  panel  points  and  intermediately  web- 
connected  to  the  transverse  girders  which  serve 
as  wind  braces,  as  previously  described. 
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Detached    Knee-Braces   at    Columns 
23    and    24. 

Messrs.  Hill  &  Stout  are  the  architects  and 
Post  &  McCord  are  the  general  contractors  for 
the  steel  work. 


Foundation  Reconstruction  of  unusual  diffi- 
culty has  been  carried  on  for  some  years  at 
Winchester  Cathedral,  in  England,  under  the  di- 
rection of  Mr.  T.  J.  Jackson.  The  original 
Norman  church  was  built  in  the  eleventh  century 
on  the  edge  of  a  peat  bog  7  ft.  thick,  covered  by 
a  bed  of  chalky  marl  washed  down  from  the 
surrounding  elevations.  The  early  builders  en- 
countered water  at  a  depth  of  about  10  ft.  and 
were  unable  to  go  deeper,  so  they  drove  some 
short  oak  piles '  and  laid  their  foundations  on 
them.  When  the  presbytery  and  first  bay  of  the 
lady  chapel  were  undertaken,  at  the  end  of  the 
twelfth  century,  it  was  necessary  to  go  out  into 
the  bog  farther.  The  water  kept  the  builders 
from  excavating  below  10  ft.,  and  at  that  depth 
they  constructed  a  platform  of  trunks  of  great 
beech  trees.  This  foundation  has  been  gradually 
sinking,  the  vaults  have  been  disturbed,  and  this 
part  of  the  building  has  split  off  from  the  Norman 
portion.  Thase  sinking  walls  have  been  under- 
pinned, down  to  a  gravel  bed  underlying  the 
peat  at  a  depth  of  16  ft.,  by  concrete  foundations 
put  in  place  with  the  help  of  divers,  who  were 
employed  in  order  to  avoid  the  danger  of  settle- 
ment attending  any  attempt  to  pump  water  from 
the  peat.  The  older  Norman  portions  of  the 
cathedral  are  now  being  partly  underpinned  in 
the  same  way,  but  other  necessary  repairs,  such 
as  iron  ties  to  hold  together  some  of  the  old  walls 
must  be  deferred  until  more  funds  can  be  raised. 


Removal  of   Manganese '  from    Deep   Well 
Water. 

The  "Journal  fur  Gasbeleuchtung  und  Wassc»- 
versorgung"  for  Aug.  17,  1907.  describes  an  in- 
teresting experience  with  manganese  in  the  water 
supply  of  Arad,  in  the  southern  part  of  Hungary, 
where  Rudolf  Hajek  is  the  director  of  water- 
works. The  city  lies  at  an  elevation  of  348  ft. 
above  the  sea,  and  like  others  in  that  region  suf- 
fers from  a  lack  of  good  drinking  water.  In  1895 
some  test  wells  were  driven  in  the  diluvial  strata 
to  a  depth  of  328  ft.,  and  assurance  was  given  by 
the  Municipal  Chemical  Institute,  after  having 
analyzed  the  water,  that  a  good  supply,  satisfac- 
tory in  quality,  could  be  obtained  at  a  depth  of 
138  ft.  Accordingly  works  were  built  to  take  the 
water  from  wells  at  this  depth.  Although  the 
chemical  analyses  had  shown  that  the  water  con- 
tained only  slight  traces  of  iron,  with  no  mention 
at  all  of  manganese,  the  builders,  Messrs.  Hughes 
&  Lancester,  of  London,  advised  that  the  water 
be  aerated  and  filtered  in  order  to  prevent  incrus- 
tation of  the  pipes.  Sufficient  aeration  was  ob- 
tained from  the  compressed  air  used  for  lifting 
the  water,  and  the  Fischer  system  of  sand  filtra- 
tion was  installed. 

The  wells,  which  were  9  to  12  in.  in  diameter 
and  132  to  138  ft.  deep,  were  sunk  in  a  line  at 
right  angles  to  the  direction  of  the  flow  of  the 
underground  water.  By  means  of  compressed 
air,  at  3.5  atmospheres,  the  water  was  lifted  at 
the  rate  of  600,000  to  720,000  gal.  per  day.  1.5 
cu.  ft.  of  air  at  atmospheric  pressure  being  re- 
quired for  each  cubic  foot  of  water.  From  a 
small  receiving  reservoir  into  which  the  water 
was  thus  pumped,  there  was  a  gravity  fl.ow  to  the 
filter  beds.  The  filtered  water  was  collected  in 
a  pure-water  reservoir,  holding  16  to  24  hours 
supply,  and  from  this  reservoir  the  water  flowed 
by  gravity  to  a  pumping  station,  300  ft.  distant, 
where  high-duty  pumps  sent  it  through  two  14-in. 
force-mains  23,000  ft.  long,  to  the  distribution 
system  of  the  city. 

The  works  were  put  in  service  about  the  end 
of  1896  and  for  a  number  of  months  operated 
without  trouble,  but  at  the  end  of  the  first  year 
the  water  drawn  from  the  taps  began  to  have  a 
yellowish-brown  color,  which  was  especially 
marked  whenever  the  circulation  in  the  pipes 
was  increased  by  sudden  draft  occasioned  by  the 
use  of  water  for  street  sprinkling,  fire  service, 
or  the  like.  A  vigorous  system  of  flushing  was 
resorted  to  in  order  to  prevent  this  trouble,  and 
at  the  same  time  some  investigations  were  begun 
to  ascertain  its  cause. 

These  investigations  showed  that  the  water 
from  the  deep  wells  before  and  after  filtration 
was  perfectly  clear.  A  large  amount  of  iron 
oxide  accumulated  on  the  filter.  There  was  prac- 
tically no  deposit  in  the  concrete  pure-water 
reservoir  after  one  year's  use,  but  in  the  pipes 
which  conveyed  the  water  from  the  pure  water 
reservoir  to  the  pump  well,  and  in  the  force  mains 
from  the  pumping  station  to  the  distribution 
system,  where  the  velocity  of  the  water  was  only 
o.8s  ft.  per  second,  there  were  found  numerous 
brown  flocks  on  the  upper  surface  of  the  pipe. 
On  the  bottom  there  were  deposits  about  0.04  in. 
in  thickness.  The  service  pipes,  which,  with  a 
few  exceptions,  were  of  i-inch  galvanized  iron 
pipe,  contained  very  little  deposit,  although,  in  a 
few  cases,  the  inside  diameter  was  reduced  con- 
siderably by  incrustation.  But  the  galvanized 
iron  strainers  of  the  water  meters  were  found  to 
have  their  holes  almost  completely  choked  with  a 
yellowish-brown  mass,  though  the  strainers  made 
of  copper  or  brass  were  but  little  stopped  up. 

In  1903  samples  were  sent  to  the  London  chem- 
ist, Mr.  Bertram  Blount.  He  found  that  the 
suspended  matter  contained  71.02  per  cent,  of 
manganese  dio.xide  (MnOs),  and  5.95  per  cent,  of 
manganese    oxide    (MnO),    although    the    Hun- 
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garian  Chemical  Institute  .bailed  to  find  a  trace  of 
nunganese  in  samples  taken  under  the  same  con- 
dirions  The  investigations  showed  that  the 
trouble  was  not  due  to  iron,  which  was  present 
in  the  water  only  to  the  extent  of  aQ25  part  per 
million,  but  rather  to  the  compounds  of  manga- 
nese which  had  been  reported  as  existing  only  in 
traces.  This  manganese  did  not  separate  out  in 
the  quiet  water  of  the  reservoir,  but  the  deposits 
were  greatest  on  the  vertical  rough  sides  of  the 
pipes,  and  on  the  screens  of  the  meters  in  similar 
places. 

The  trouble  was  found  to  occur  intermittently. 
and  was  found  to  be  greatest  after  periods  of 
heavy  rain.  The  reason  for  this  was  made  clear 
by  a  study  of  the  local  geological  conditions. 
The  underground  water  at  Arad  flows  from  east 
to  west,  coming  from  the  direction  of  the  Car- 
pathian Mountains  15  to  20  miles  distant  Be- 
tween the  upper  diluvial  stratum  and  the  lower 
stratum  from  which  the  well  water  is  derived, 
there  is  a  clay  bed  about  45  ft  thick  which 
separates  the  two.  The  dip  of  the  strata  is  such 
that  the  lower  water-bearing  stratum  outcrops  at 
the  Carpathian  Mountains,  and  it  is  known  that 
at  this  point  manganese  is  very  abundant  In 
fact,  manganese  compounds  often  lie  upon  the 
surface  of  the  ground  exposed  to  the  rains.  The 
dissolved  compounds  thus  find  their  way  into  the 
ground  and  to  the  wells  at  Arad. 

From  the  location  of  the  manganese  deposits  in 
the  pipe,  it  was  thought  that  the  trouble  could 
probably  be  avoided  by  installing  a  pressure  filter 
at  the  end  of  the  force  mains,  but  it  did  not  seem 
practical  to  do  this.  The  most  feasible  plan 
•e«med  to  be  to  place  a  filter  at  the  lower  end  of 


The  Ingleside  Sewer,  Borough  of  Queens, 
New  York  City. 

A  large,  circular,  reinforced  concrete  trunk 
sewer  is  now  being  built .  in  the  Borough  of 
Queens,  New  York  City,  which  will  serve  ulti- 
mately about  1,200  acres  in  the  Ingleside  district 
of  that  borough.  Ingleside  is  a  suburb  of  Flush- 
ing, and,  while  it  is  now  only  partially  settled 
over  most  of  its  area,  these  conditions  will  soon 
be  changed  by  the  influx  of  population  which 
will  follow  the  improved  transportation  facilities 
soon  to  be  afforded  by  the  East  River  tunnels 
and  new  bridges.  The  surface  of  this  district  is 
flat  or  gently  rolling,  and  the  general  elevation 
above  mean  high  water  varies  between  10  and 
no  ft 

The  Ingleside  sewer,  which  is  to  carry  com- 
bined storm-water  and  house-sewage  flow,  has 
its  outlet  on  Flushing  Creek,  a  small  creek  which 
empties    into    Flushing    Bay,    on    Long    Island 
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Section  of  8-Foot  Sewer. 


the  mouth  of  the  sewer.  This  portal  consists  of 
a  l2-in.  slab  of  concrete  extending  about  17  ft. 
in  front  of  the  mouth  of  the  sewer,  to  form  an 
apron,  with  a  flaring  wing  wall  at  each  side,  as 
shown  in  accompanying  sketches.  The  concrete 
apron  is  paved  with  9-in.  bluestone  slabs,  and  the 
inside  faces  of  the  wing  walls  have  a  2-in.  facing 
of  special  mortar  made  of  one  part  of  cement, 
one  part  of  sand  and  Ij4  parts  of  granite  dust 
This  facing  mortar  is  placed  at  the  same  time 
as  the  body  of  the  concrete.  To  divert  the  storm 
water  into  the  channel  of  the  creek  the  down- 
stream wing  wall  forms  an  angle  with  the  axis 
of  the  sewer  10  deg.  greater  than  that  formed  by 
the  upstream  wall.  The  angles  formed  by  the 
wing  walls  with  the  axis  of  the  sewer  are  30 
deg.  and  20  deg.,  respectively.  Piles  and  plank- 
ing, arranged  as  shown  in  the  sketches,  support 
the  portal. 

The  dry-weather  flow  cut-oflf  will  be  placed 
just  above  the  outlet  portal  and  will  consist  of  a 
transverse  depression  in  the  main  sewer,  into 
which  the  sewage  will  drop  and  from  which  it 
will  be  carried  away  by  a  24-in.  pipe  leading  to 
the  sewage  disposal  plant,  to  be  constructed  later 
on  a  site  already  secured  near  the  outlet  The 
details  of  this  cut-off  are  shown  by  accompanying 
sketches.  With  a  cut-oflt  of  this  type  the  flow  to 
the  disposal  plant  would  continue  uninterruptedly, 
even  though  the  quantity  of  storm  water  entering 
the  sewer  diluted  the  sewage  so  greatly  as  to 
make  the  direct  discharge  of  the  mixture  into  the 
bay  permissible.  To  avoid  operating  the  dis- 
posal plant  unnecessarily  and  to  save  the  expense 
of  constant  attendance,  which  would  be  necessary 
with  a  manually-operated  cut-off,  an  automatic 
cut-off  will  be  placed  on  the  24-in.  pipe  outside 
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the  force  main  just  outside  the  pimiping  station, 
and  this  was  accordingly  done.  The  results  fully 
justified  the  expectations,  and  during  the  last 
32  months  the  water  in  the  city  has  been  clear, 
while  the  street  mains  have  not  had  to  be  cleaned, 
examinations  showing  that  they  were  in  no  way 
incrusted.  The  pressure  filters  were  furnished  by 
Bell  Bros.,  of  Manchester,  England,  and  this  par- 
ticular system  is  said  to  have  been  used  because 
of  its  low  cost  and  its  simple  operation.  The 
filters  are  cleaned  once  in  10  to  25  days,  and  it  is 
said  that  from  13,000  to  21,000  gal.  of  water  are 
nsed  each  time  for  washing. 

Experiments  which  were  made  on  a  small  scale 
showed  that  by  the  addition  of  milk  of  lime  to  the 
well  water,  which  has  a  hardness  of  140  parts  per 
million,  a  more  complete  separation  of  the  manga- 
nese compounds  could  be  obtained,  but  thus  far 
it  has  not  been  necessary  to  resort  to  the  use 
of  chemicals.  Had  they  known  originally  that 
this  water  contained  manganese,  it  is  probable 
that  the  design  of  the  works  would  have  been 
quite  different  with  respect  to  the  filtration  of 
the  water. 


Ak  Enormous  Tunnel  on  the  proposed  canal 
between  the  Rhone  River  and  Marseilles  is  re- 
ported in  European  papers  to  have  been  approved 
by  the  Bureau  of  Bridges  and  Highways  of  the 
French  government  The  ■  tunnel  is  to  be  4?^ 
miles  long,  72  ft.  wide  and  46.6  ft.  high,  and  is 
estimated  to  cost  $6,900,000. 


Sound.  To  comply  with  a  State  law,  which 
prohibits  the  discharge  of  crude  sewage  into 
Flushing  Bay,  a  cut-off  has  been  provided  near 
the  outlet,  where  the  dry-weather  flow  will  be 
diverted  through  a  24-in.  pipe  and  led  to  a  dis- 
posal plant :  this  cut-off  will  be  referred  to  later. 
The  storm-water  flow  will  be  discharged  directly 
into  the  creek,  the  dilution  when  the  cut-off  be- 
comes inoperative  being  sufficient  to  make  this 
admissible. 

The  work  now  under  contract  involves  the 
construction  of  725  ft.  of  Q-ft.  sewer,  1,580  ft  of 
8  ft  9  in.,  1,007  ft-  of  8  ft,  774  ft.  of  6  ft.  6  in., 
810  ft.  of  6  ft.,  1,830  ft.  of  s  ft.  3  in.  and  245  ft. 
of  2  ft  6  'in.  A  special  outlet  portal  will  also 
be  built. 

The  sections  for  all  sizes  of  the  sewer,  down 
to  and  including  the  5  ft.  3  in.  size,  are  alike  in 
form,  the  outer  sides  of  the  invert  below  the 
springing  lines  being  carried  down  vertically  to 
meet  the  plane  of  the  base.  Ransome  bars  are  used 
throughout  as  reinforcement,  the  transverse  bars 
in  all  the  larger  sizes  being  bent  to  a  three- 
centered  curve,  as  shown  in  an  accompanying 
cross-section  of  the  8-ft.  sewer.  Pile  founda- 
tions are  specified,  to  be  used  where  necessary, 
but  so  far  no  piles  or  planking  have  been  re- 
quired. A  sub-drain  of  12-in.  farm  tile,  laid  as 
the  work  progresses,  drains  the  trench  without 
difficulty. 

The  outlet  portal  is  designed  to  distribute  the 
flow  of  storm  water  and  prevent  erosion  near 


Dry-Weather  Cut-Off. 


the  main  sewer,  so  that  as  the  storm-water  flow 
increases  the  flow  to  the  disposal  plant  will  be 
gradually  and  automatically  reduced  and  finally 
stopped  entirely. 

At  this  time  the  9-ft.  sewer,  except  a  short 
length  near  the  outlet,  has  been  completed,  and 
work  is  in  progress  on  the  8-ft  9-in.  section. 
The  trench  is  excavated  with  pick  and  shovel, 
and  the  spoil  is  hoisted  and  delivered  in  i-yd. 
Hayward  buckets  as  back-fill  over  the  completed 
part  of  the  sewer  by  a  Carson  conveyor,  operated 
by  a  Lidgerwood  engine  and  boiler.  This  con- 
veyor, which  is  one  of  the  standard  type  manu- 
factured by  the  Carson  Trench  Machine  Co., 
consists  of  a  series  of  A-frames  spanning  the 
trench  and  supporting  a  hanging  rail,  on  which  a 
hoisting  carriage  is  drawn  back  and  forth  by 
cables.  The  A-frames  are  placed  16  ft  apart 
on  centers,  and  each  leg  of  each  A-frame  has  a 
double-flanged  wheel  placed  in  a  vertical  plane 
parallel  to  the  axis  of  the  sewer.  A  line  of  light 
rails  on  each  side  of  the  trench  forms  a  track, 
on  which  the  whole  conveyor,  including  the  plat- 
form carrying  the  boiler  and  engine,  runs.  On 
the  work  in  question  the  entire  conveyor  is  about 
.300  ft.  long.  The  soil  in  which  the  trench  has 
been  excavated  thus  far  is  gravelly  and  very 
firm,,  so  that  close  sheeting  has  not  been  re- 
quired. 

The  concrete,  which  is  a  1:2:4  mixture  of 
Alscn  Portland  cement  and  Cow  Bay  sand  and 
gravel,  is  mixed  by  hand  on  a  platform  beside 


November  9,  1907. 

the  trench  and  delivered  to  place  through  sheet- 
iron  pipes.  Hand  mixing  was  adopted  on  the 
first  part  of  the  work  because  certain  conditions 
prevented  the  economical  use  of  a  mixer.  A 
Smith  machine  is  on  the  ground,  however,  and 
will  be  used  for  the  greater  part  of  the  work. 
For  forming  the  crown  and  invert,  sheet-steel 
centers  of  the  standard  type  supplied  by  the  Blaw 
Collapsible  Steel  Centering  Co.,  are  used.  These' 
are  handled  in  30-ft.  sections,  made  up  of  s-ft. 
lengths  braced  with  rods  equipped  with  turn- 
buckle's  in  the  usual  manner.  A  mixture  of 
kerosene  and  slush  grease  is  used  to  lubricate 
the  surface  of  the  centers.  Special  care  is  taken 
to  insure  the  construction  of  the  invert  at  the 
proper  grade,  and  to  this  end  steel  pegs  are 
driven  into  the  foundation  slab,  at  25  ft.  inter- 
vals, while  the  concrete  is  still  green,  the  tops 
of  the  pegs  being  exactly  at  grade.  In  addition 
to  these  there  are  the  usual  grade  stakes  outside 
the    trench.     The    center    line    of   the   sewer   is 
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struction.  Messrs.  P.  J.  Murray  &  Bro.,  Brook- 
lyn, are  the  contractors,  Mr.  A.  B.  Nichols,  super- 
intendent. 


Construction  Methods  in  the  Second  Bergen 
Hill  Tunnel  of  the  Lackawanna  R.  R. 


The  second  Bergen  Hill  Tunnel  of  the  Dela- 
ware, Lackawanna  &  Western  R.  R.  lies  parallel 
to  and  with  its  center  line  Si/4  ft.  south  of  the 
center  line  of  the  present  tunnel,  which  carries 
all  of  the  traffic  of  the  railroad  from  the  West 
to  Hoboken,  N.  J.  The  work  on  the  new  tunnel 
has  been  in  progress  since  March  of  last  year, 
and  the  rock  excavation  is  approximately  40 
per  cent,  completed  at  the  present  time.  A  gen- 
eral description  of  the  traffic  conditions  at  Ho- 
boken and  of  the  designs  of  the  new  tunnel  were 
published  in  The  Engineering  Record  of  January 
12,  1907. 

Bergen   Hill    runs    in    general   parallel    to    the 


Invert   Forms   in    Place,   Ingleside  Sewer. 


given  by  a  double  row  of  stakes,  one  on  each  side 
of  the  trench,  the  stakes  in  each  line  being  at 
2S-ft.  intervals  and  25  ft.  from  the  center  line  of 
the  sewer. 

The  curved  'transverse  rods  are  bent  by  a 
blacksmith,  assisted  by  two  laborers.  Each  rod 
is  first  run  through  a  three-roll  tire-bending 
machine,  such  as  is  commonly  used  in  wagon 
shops.  After  the  rods  have  been  roughly  bent 
in  this  manner  they  are  tested  on  a  wooden  tem- 
plate and  brought  to  exactly  the  right  shape  by 
blows  with  a  sledge.  In  general,  60  or  70  rods 
can  be  bent  in  an  8-hr.  day,  and  the  results  se- 
cured by  this  method  have  proved  very  satis- 
factory. In  placing-  the  rods  in  the  trench  they 
are  hung  from  a  ridgepole  over  the  center  of  the 
invert  and  wired  securely  in  place  in  the  usual 
manner. 

The  work  of  the  Bureau  of  Sewers  in  the 
Borough  of  Queens  is  under  the  general  direction 
of  Joseph  H.  De  Bragga,  superintendent  oi 
sewers,  and  Mr.  J.  H.  Johnson,  chief  engineer. 
The  plans  and  specification  for  the  work  de- 
scribed were  prepared  by  Mr.  Alberto  F. 
Schreiner,  assistant  engineer.  Mr.  William  L. 
Pyne,   assistant   engineer,    is    in    charge   of   con- 


Hudson  River,  and  the  tunnels,  which  lie  in  a 
general  east  and  west  direction,  have  their  east 
portals  about  a  mile  west  of  the  river  front.  The 
completed  section  of  the  new  tunnel  will  be  30 
ft.  wide  and  23  ft.  5  in.  above  the  base  of  rail 
to  the  crown  of  the  semi-circular  roof  arch.  It 
is  being  driven  through  a  very  hard  trap  rock. 
The  new  tunnel  will  be  lined  throughout  its 
entire  length  with  concrete. 

For  construction  purposes,  as  well  as  good 
ventilation  after  .the  tunnel  is  in  operation,  the 
work  has  been  divided  into  sections  by  open  cuts 
and  air  shafts.  The  two  open  cuts  and  the 
three  shafts  bear  separate  series  of  numbers,  the 
shaft  and  the  cut  nearest  the  east  portal  being 
each  called  No.  i.  In  the  construction  work  the 
cuts  play  the  more  important  part,  because  from 
them  headings  are  being  driven  in  both  directions, 
allowing  the  work  to  be  carried  on  with  full 
force  at  six  different  points.  The  shafts,  on  the 
other  hand,  though  used  to  some  extent  for  hoist- 
ing excavated  material,  are  of  more  value  in 
assisting  ventilation,  both  during  construction 
and  future  operation,  by  enabling  the  smoke 
from  the  blasts  and  the  locomotives  to  be  drawn 
oflf  quickly. 


Each  of  the  open  cuts  is  80  ft.  wide  and  100  ft. 
long,  and  the  shafts  are  30  ft.  wide  and  10  ft. 
long.  The  open  cuts  are  wide  enough  to  take 
in  both  the  old  and  the  new  tunnels,  so  that 
the  four  tracks  are  exposed,  and  cars  can  be 
switched  from  the  one  to  the  other  to  facilitate 
the  removal  of  rock  from  the  new  tunnel  during 
construction.  The  shafts,  however,  are  wide 
enough  tp  take  in  only  the  new  tunnel,  their 
axes  being  placed  vertically  over  the  center  line 
of  the  latter. 

The  center  of  open  cut  No.  i  is  about  1,650  ft. 
west  of  the  east  portal  of  the  tunnel;  center  of 
open  cut  No.  2  is  about  1,500  ft.  beyond  open 
cut  No.  I,  and  the  west  portal  is  about  1,100  ft. 
from  open  cut  No.  2.  The  three  shafts  are 
placed  about  midway  of  the  divisions  made  in 
the  tunnel  length  by  the  open  cuts.  The  total 
length  of  the  new  tunnel  is  4,280  ft.,  the  same 
length  as  the  present  one. 
The  contract  for  the  original  construction  of 
.  the  tunnel  was  let  to  the  William  Grace  Co.,  and 
work  was  started  in  March,  1906,  the  drilling 
being  done  with  electrically  operated  drills.  Air 
drills  were  later  substitued  on  the  work,  and  on 
April  IS,  1907,  the  contractor  gave  up  the  work, 
and  since  that  time  it  has  been  carried  on  by 
the  railroad  company.  The  work  of  sinking  the 
open  cuts  was  started  simultaneously  with  the 
opening  of  the  approaches  to  the  two  portals,  in 
March,  1906,  and  the  shafts  were  sunk  in  time 
to  meet  the  headings  driven  from  the  portals  and 
the  open  cuts,  though  in  the  case  of  shaft  No.  I 
headings  were  driven  from  it  for  a  short  distance 
in  each  direction. 

The  work  has  been  carried  on  by  two  different 
methods,  illustrated  in  the  accompanying  draw- 
ings. One  method  consists  in  driving  a  top 
heading,  having  a  width  of  16  ft.,  symmetrically 
on  each  side  of  the  center  line  of  the  tunnel,  and 
a  height  of  8  ft.,  the  roof  approximating  the 
outside  line  of  the  rock  excavation.  The  other 
method  is  a  combination  of  heading  and  bench 
excavation,  in  which  the  heading  is  driven  28 
ft.  wide  and  8  ft.  high,  its  end  being  at  least  25 
ft.  in  advance  of  the  rest  of  the  work.  The 
headings  are  driven  by  placing  the  drill  holes  in 
the  regular  fashion,  and  the  benches  in  the  sec- 
ond method  are  blasted  off  by  holes  drilled  ver- 
tically for  the  full  depth  of  the  bench.  About  29 
holes  were  required  in  driving  the  small  top 
headings,  the  depth  of  the  holes  being  from  7  to  8 
ft.  In  blasting  off  the  bench  eight  holes  are 
placed  in  a  line  transverse  to  the  axis  of  the 
tunnel. 

In  driving  the  top  heading  each  shift  consists 
of  5  drill  runners  and  5  helpers,  10  muckers,  2 
foremen,  a  water-boy  and  a  hoisting  engineer  and 
a  signal  man  for  the  derricks.  For  driving  the 
full  heading,  where  the  steam  shovel  was  used,  10 
drill  runners  and  10  helpers  were  required;  16 
muckers,  2  foremen,  2  men  for  carrying  drills  to 
and  from  the  blacksmith's  shop  and  a  water-boy. 
In  using  the  traveling  derrick  for  mucking,  the 
force  vJas  2  foremen,  6  drill  runners  and  6 
helpers,  13  muckers,  2  drill  carriers  and  a  water- 
boy.  In  addition  to  this  force,  where  rock  had 
to  be  hoisted  up  through  the  open  cuts,  a  hoisting 
engineer,  a  signal  man  and  a  dump  man  were 
required  for  operating  the  derrick  and  teams  for 
disposing  of  the  spoil  on  the  surface.  In  the  east 
portal  headings  an  engineer  and  brakeman  were 
required  for  handling  the  narrow  gauge  locomo- 
tive and  a  crew  for  the  steam  shovel.  Work  is 
being  carried  on  night  and  day  in  two  lo-hr. 
shifts.  Almost  all  of  the  drills  are  sharpened  in 
an  Ajax  Junior  drill  sharpener,  though  some  are 
sharpened  by  hand. 

The  work  in  the  heading  extending  from  the 
east  portal  has  been  carried  on  entirely  by  the 
heading  and  bench  method,  opening  the  full  sec- 
tion  at   once.     A   standard   gauge  track    is   laid 
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•long  the  north  wall  of  the  tunnel  foir  the  use  of  a 
Marion  steam  shoveL  Alongside  of  this  track  are 
two  narrow  gauge  tracks,  on  which  are  operated 
3-yd.  dump  cars,  hauled  by  a  dinky  locomotive. 
The  track  farthest  from  the  steam  shovel,  used 
for  pushing  in  the  empty  cars,  is  extended  up 
close  to  the  face  of  the  w^ork  and  a  switch  cut 
in  to  the  other  narrow  gauge  track  a  short  dis- 
tance back,  toward  the  portal.  The  empty  cars 
are  pushed  forward  by  hand  beyond  the  switch 
to  the  face  of  the  work  and  after  being  loaded  are 
hauled  out  by  the  dinky  locomotive  which  runs 
over  the  narrow  gauge  track  next  to  the  steam 
shoveL  The  cars  are  hauled  out  through  the  east 
portal  to  a  trestle  where  they  dump  into  standard 
gauge  Hart  convertible  dump  cars  in  which  the 
spoil  is  hauled  to  Hog  Mountain,  on  the  other  side 
of  Bergen  Hill,  to  be  crushed  for  ballast.  At 
the  present  time  the  full  section  of  the  tunnel 
has  been  excavated  betw^een  the  east  portal  and 
shaft  No.  I.  As  stated  above,  a  short  distance 
of  top  heading  was  driven  in  each  direction 
frtMn  this  shaft,  but  now  that  the  full  section 
is  completed  east  of  the  shaft  the  heading  and 
bench  method  will  be  used,  continuing  with  the 
steam  shovel  and  the  narrow  gauge  track  utilized 
in  the  section  already  completed. 

The  tunnel  driving  from  open  cut  No.  i  has 
been  entirely  by  the  top  heading  method,  the 
work  westward  from  the  cut  being  started  in 
March  and  eastward  in  June  of  this  year.     Up 


Top   Heading    Method. 

to  October  ist,  462  ft.  of  the  small  heading 
had  been  driven  eastward  and  876  ft.  westward. 
The  bottom  of  the  cut  has  been  carried  down 
to  the  sub-grade  level  on  the  south  side  for 
the  new  tunnel,  but  on  the  north  side  the  rock 
has  merely  been  removed  from  the  top  of  the 
old  tunnel,  the  arch  as  yet  being  undisturbed. 
As  soon  as  the  arch  of  the  old  tunnel  is  removed 
a  cross-over  can  be  built  from  the  tracks  in  the 
old  timnel  into  the  new  one  and  the  spoil  hauled 
away  in  standard  gauge  dump  cars  as  is  now 
being  done  in  open  cut  No.  2.  All  of  the  spoil 
from  open  cut  No.  i,  from  the  excavation  of  the 
cut  itself  and  the  driving  of  the  headings  in 
both  directions,  has  been  hoisted  to  the  surface 
in  scale  pans  by  a  derrick  placed  on  the  side 
of  the  cut  and  dumped  into  wagons  which  hauled 
it  about  650  ft  to  a  crushing  plants  which  sup- 
plies all  of  the  stone  for  the  concrete  lining  of 
the  cuts  and  the  tunnel. 

Shaft  No.  2  was  sunk  in  time  to  meet  the  top 
heading  coming  west  from  open  cut  No.  I,  and 
the  muck  was  hoisted  up  through  it  instead  of 
being  hauled  back  and  hoisted  through  the  open 
cut  The  derrick  is  so  placed  that  it  can  swing 
the  scale  pans  from  the  shaft  and  dump  them 
directly  to  the  storage  pile  alongside  the  crush- 
ing outfit.  The  top  heading,  which  was  started 
by  driving  west  from  open  cut  No.  i,  had,  on 
Oct.  I  advanced  325  ft.  beyond  shaft  No.  2. 

The  tunneling  operations  from  open  cut  No. 
2  were  started  in  March  of  this  year  by  driving 
top  headings  in  both  directions  and  after  the 
one  to  the  east  had  advanced  80  ft.,  and  the 
one  to  the  west  100  ft.,  the  use  of  the  full 
section  method  was  adopted.  On  October  ist, 
1907,  the  latter  had  been  pushed  245  ft.  westward 
from  the  cut  and  200  ft.  eastward.  This  cut 
has  been  carried  down  to  the  sub-grade  level 
of  the  new  tunnel  and  the  arch  of  the  old  tunnel 


has  been  removed  and  a  cross-over  installed  on 
which  standard  gauge  dump  cars  are  run  into 
the  new  tunnel  for  hauling  away  the  spoil. 
Previous  to  the  removal  of  the  arch  of  the 
old  tunnel,  however,  all  of  the  material  exca- 
vated in  sinking  the  cut  and  driving  the  headings 
was  hoisted  in  scale  pans  to  the  surface  and 
hauled  away  in  wagons.  The  cross-over  runs 
from  the  old  tunnel  into  the  west  headings  of 
the  new  tunnel.  At  the  present  time  two  stan- 
dard gauge  tracks  are  laid  in  the  heading  west 
from  the  cut  and  one  of  these  tracks,  the  one 
against  the  south  wall  of  the  new  tunnel,  is 
continued  backward,  beyond  the  cross-over  to 
the  old  tunnel,  into  the  east  heading.  A  small 
derrick  mounted  on  a  flat  car  works  on  the 
northernmost  of  the  two  standard  gauge  tracks 
in  the  west  heading  and  hoists  the  scale  pans  into 
which  the  muckers  load  the  shattered  rock,  and 
dumps  them  directly  into  standard  gauge  Hart 
convertible  dump  cars  on  the  other  track.  These 
dump  cars  are  handled  directly  by  a  locomotive, 
switched  over  into  the  present  tunnel  and  hauled 
to  Hog  Mountain,  where  the  rock  is  crushed  for 
ballast.  The  heading  has  not  been  pushed  far 
enough  westward  to  allow  tail-room  for  switch- 
ing cars  backward  beyond  the  cross-over  into  the 
east  heading.  For  this  reason  the  muck  in  the 
east  heading  is  loaded  by  hand  into  scale  pans 
running*  on  low  push  cars.  These  cars  are 
brought  out  into   the   open  cut  and   a    derrick 
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9:45  and  10:50,  and  in  the  afternoon  at  2:30. 
Immediately  after  the  shots  have  been  fired,  an 
inspection  car  is  run  through  the  old  tunnel  and 
with  the  aid  of  acetylene  lights  the  brick  arch 
and  side  walls  are  carefully  inspected.  During 
the  entire  time  that  the  work  has  been  in  prog- 
ress no  damage  has  been  done  to  the  old  tunnel. 
The  arch  of  the  old  tunnel  consists  of  seven 
rings  of  brick  laid  in  cement  mortar  and  such 
is  its  strength  that  in  removing  it  at  the  open 
cuts  it  has  been  necessary  to  use  heavy  wedges 
to  dislodge  the  brick. 

About  31,000  cu.  yd.  of  concrete  will  be  re- 
quired for  the  tunnel  lining. 

In  order  to  assist  in  the  removal  of  the  brick 
arch  from  the  old  tunnel,  lagging  was  placed  on 
the  intrados  of  the  arch.  It  consisted  of  4-in. 
timbers  held  in  place  by  old  rails  bent  to  the 
curve  of  the  arch,  the  rails  being  carried  by 
sills  and  posts  against  the  tunnel  walls. 

IngersoU-Sergeant  drills  are  used  entirely  on 
the  work.  In  the  blacksmith  shop  the  cylinder 
of  an  air  drill  has  been  mounted  on  a  standard 
and  is  used  as  a  steam  hammer  for  welding 
broken  shanks  of  drills.  A  i25-h.-p.  Ames  en- 
gine and  a  2S-h.-p.  Atlas  engine  are  used  for 
driving  direct  current  generators  which  supply 
current  for  lighting  the  tunnel  and  for  the 
motors  of  two  electrically  operated  derricks:. 
The  crusher  already  referred  to  is  a  Scholl 
Climax  jaw   crusher.     The   compressor  plant   is 
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at  the  surface  lifts  them  from  the  push  cars 
and  dumps  them  into  one  of  standard  gauge 
cars  standing  on  the  cross-over. 

Shaft  No.  3  was  sunk  for  purposes  of  ventila- 
tion, the  only  rock  that  was  hoisted  out  of  it 
being  removed  in  sinking  the  shaft. 

The  operations  from  the  west  portal  had  been 
carried  on  since  the  beginning  in  full  section  by 
the  heading  and  bench  method,  using  a  derrick 
car  similar  to  that  which  is  now  working  west 
from  open  cut  No.  2.  The  excavation  from 
the  west  portal  has  been  discontinued  for  a  pe- 
riod of  about  four  weeks  in  order  to  get  in  a 
section  of  tunnel  lining  near  the  portal  where 
some  bad  roof  was  encountered,  the  tunnel  driv- 
ing meanwhile  being  prosecuted  by  the  top  head- 
ing method  and  the  muck  thrown  back  into  the 
portion  of  the  tunnel  where  the  full  section  has 
been  excavated.  Three  hundred  and  fifty-six 
feet  of  the  full  section  have  been  driven  and 
the  top  heafding  on  October  ist  extended  276 
ft.  further.  The  two  headings,  that  eastward 
from  the  west  portal  and  the  one  west  from 
open  cut  No.  2  will  meet  this  month.  On  the 
completion  of  the  section  of  lining  a  steam  shovel 
will  be  run  into  the  heading  from  the  west 
portal  and  the  work  carried  on  in  the  same  man- 
ner as  described  for  the  east  portal. 

Up  to  October  ist  of  this  year,  1,748  ft.  of  top 
heading  and  1,499  ^t-  of  the  full  section  had 
been  driven,  this  being  approximately  41  per 
cent,  of  the  excavation.  At  the  present  rate  the 
full  section  should  be  blasted  out  by  September 
of  next  year.  The  work  has  been  considerably 
held  back  by  the  restriction  of  blasting  periods. 
No  blasting  is  done  at  night  and  during  the 
day  it  has  been  confined  to  four  periods  by  the 
train  schedule,  so  as  not  to  interfere  with  the 
traffic  through  the  old  tunnel.  The  blasting  is 
done    at    three    periods    in    the    morning,    at    7, 


situated  a  short  distance  west  of  the  west  portal 
of  the  tunnel,  and  contains  four  compressors, 
three' of  the  Ingersoll-Sergeant  Class  A  piston 
inlet  type  with  a  capacity  of  1,200  cu.  ft.  of 
free  air  per  minute  each  and  one  McKiernan 
Drill  Co.  compressor  with  a  capacity  of  1,200 
cu.  ft.  Steam  is  generated  by  nine  locomotive 
boilers,  with  a  combined  capacity  of  800  h.-p. 

The  work  is  being  carried  on  by  the  forces  of 
the  Delaware,  Lackawanna  &  Western  R.  R., 
under  the  direction  of  Mr.  L.  Bush,  chief  engi- 
neer. Mr.  F.  L.  Wheaton  is  in  direct  charge, 
assisted  by  Mr.  O.   H.  Kellogg. 


Coal  Production  In  the  United  States  is  classi- 
fied by  the  Geological  Survey  in  some  recent  sta- 
tistics which  show  that  in  addition  to  the  anthra- 
cite produced  in  Pennsylvania,  50,400  tons  were 
mined  in  Colorado  in  1905,  and  60,300  tons  in 
1906.  New  Mexico  produced  24,400  tons  in  1905, 
but  none  in  1906.  This  is  all  the  anthracite  pro- 
duction in  the  country,  but  semi-anthracite  was 
reported  from  Pennsylvania,  Colorado,  Indian 
Territory,  Virginia,  Montana  and  Arkansas.  Bi- 
tuminous coal  was  produced  in  27  states  and  ter- 
ritories in  1905  and  in  24  in  1906.  Semi-bitumin- 
ous coal  was  mined  in  17  states  and  territories, 
West  Virginia  leading.  Wyoming  is  in  the  lead 
in  the  production  of  lignite,  over  70  per  cent,  of 
the  coal  from  that  state  being  so  classed.  The 
so-called  Ijlack  lignites  of  the  Rocky  Mountain 
states  are  distinct  from  real  lignite  or  brown 
coal  and  are  termed  sub-bituminous  coal  by  the 
Geological  Survey.  Wyoming  leads  in  producing 
this  variety,  Colorado  is  second  and  New  Mexico 
third.  The  principal  producers  of  true  lignite  or 
brown  coal  are  Texas  and  North  Dakota.  Th* 
comparatively  small  amount  of  cannel  coal  was 
from  Kentucky,  Indiana  and  West  Virginia. 
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The  cost  of  handling  coal  and  ashes  is  often 
an  expensive  item  in  the  operating  expenses  of  a 
power  station,  and  it  has  been  found  that  even 
in  the  smaller  plants  the  design  of  coal  and  ash 
bins  may  have  an  appreciable  influence  on  main- 
tenance charges.  This  subject  was  discussed  at 
some  length  by  Messrs.  H.  T.  Campion  and  Wm. 
McClellan  in  a  paper  on  the  "Influence  of  the 
Design  of  Railway  Structures  on  Economy  of 
Operation,"  read  at  the  recent  convention  of  the 
American  Street  and  Interurban  Railway  Asso- 
ciation, from  which  the  following  notes  are 
taken : 

In  the  suspended,  or  catenary  type,  the  structure 
requires  frequent  painting  and,  to  insure  a  reason- 
able long  life,  a  lining  is  demanded.  This  lining 
is  usually  built  of  concrete  in  which  a  metal  mesh 
should  be  placed  to  prevent,  as  much  possible,  the 


ways.     An   accompanying  illustration  shows  one 
simple  and  effective  way  of  making  a  joint. 

It  is  difficult  to  give  any  accurate  comparison 
of  costs  of  the  two  types  of  bunkers.  There  is,  of 
necessity,  great  variation  owing  to  difference  of 
size,  design,  and  amount  and  kind  of  coal  passing 
through.  The  life  of  the  unlined  bunker  with 
average  coal  will  be  perhaps  eight  to  ten  years. 
Messrs.  Campion  and  McClellan  took  down  one 
and  found,  by  drilling,  the  metal  shell  reduced 
more  than  one-half  in  thickness  in  this  time. 
Maintenance  on  the  rigid  concrete  type  and  on  the 
lined  catenary  type  is  practically  zero,  though  the 
rigid  type  has  somewhat  the  advantge.  Deprecia- 
tion on  the  rigid  type  and  concrete  lined  type  is 
practically  zero. 

What  is  more  surprising,  however,  is  the  great 
lack  of  attention  given  to  economical  handling  of 
coal  for  hand-fired  boilers.  Frequently  an  over- 
head bunker    is   advisable.     If   not,   the   scheme 


Mechanical  Spreader  for  Roadway  Screenings. 

A  contract  for  bitulithic  pavements  covering 
about  one  mile  of  street  is  now  being  executed 
in  Providence,  R.  I.,  by  Warren  Bros.  The 
streets  have  an  electric  car  track  in  the  center 
and  the  deep  girder  rails  are  seated  on  contin- 
uous concrete  longitudinal  stringers.  On  each 
side  of  each  rail  there  are  two  rows  of  granite 
blocks.  Narrow  strips  of  concrete  are  placed 
outside  each  outer  rojv  to  retain  the  hot  tar  or 
grout  which  is  poured  between  the  blocks,  and  the 
remainder  of  the  surface  is  covered  with  the  usual 
bitulithic  finish.  The  fine  screenings  are  liberally 
applied  and  the  residue  swept  off. 

A  quick  and  uniform  distribution  of  the  screen- 
ings is  secured  by  a  %-yA.  steel  rectangular  hop- 
per mounted  on  two  wheels  and  pushed  by  hand 
over  the  surface  of  the  pavement.  A  circular 
opening  about  4  in.   in   diameter   in   the  bottom 
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Waterproof  Joint,   Coal    Pocket  for   Hand-Fired    Boilers,  and    Rigid   Type  of  Bunl<er. 


cracks  which  arise,  not  only  from  temperature 
variations,  but  also  from  alterations  in  the  shape 
of  the  structure  due  to  load  changes.  If  long  life 
and  low  maintenance  is  to  result,  the  effect  of  this 
alteration  hi  shape  due  to  change  of  load  must 
be  carefully  looked  after  in  design.  Water  drain- 
ing over  coal  forms  an  attacking  sulphurous  acid. 
Should  cracks  and  fissures  develop  in  the  con- 
>  Crete  lining,  this  acid  will  enter,  not  only  corrod- 
ing the  steel  structure  but  also  eating  its  way  into 
the  more  porous  concrete  and  possibly  neutraliz- 
ing its  alkaline  properties. 

In  the  rigid  type  of  bunker,  we  have  other  con- 
ditions to  guard.  The  typical  sketch  of  this  type 
which  is  shown  has  steel  for  the  main  support- 
ing members  because  the  loads,  or  their  resulting 
movements  are  so  great  as  to  make  the  entire  use 
of  concrete  inadvisable  on  account  of  the  great 
bulk  necessary  and  the  expense  entailed  by  its 
added  dead  load  on  the  foundations  of  the 
structure.  The  principal  danger  to  be  guarded 
against  is  its  tendency  to  crack  from  temperature 
changes,  opening  it  to  the  dangers  enumerated  in 
the  case  of  concrete  linings  of  steel  bunkers,  and, 
furthermore,  causing  unsightly  leaks  in  the  boiler 
room.  There  is  also  the  abrasive  action  of  the 
falling  coals  on  the  surface  of  the  concrete. 

The  last  item  can  be  guarded  against  by  apply- 
ing to  the  inner  surfaces  of  the  structure  a  hard, 
well-rubbed  granolithic  surface  which,  if  properly 
applied,  will  resist  such  abrasion  as  a  compara- 
tively soft  material  as  coal  will  cause. 

The  first  objection,  temperature  cracks,  can  and 
should  be  taken  care  of  in  the  design.  The  units 
of  the  structure  should  be  in  short  lengths  and  a 
water-tight  joint  can  be  provided  in  a  number  of 


shown  in  one  of  the  accompanying  cuts  is  very 
useful  and  inexpensive.  A  series  of  bins  is  built 
using  the  boiler  room  wall  for  one  side.  The 
illustration  is  self-explanatory. 

In  the  handling  of  ashes,  there  often  could  be 
much  improvement. 

Where  the  ashes  drop  directly  underneath  the 
boilers,  pockets  can  be  most  effectively  and 
economically  constructed  of  concrete  and  made  a 
part  of  the  boiler  room  floor  structure,  leaving  a 
comparatively  clear  basement  for  the  handling  of 
ashes,  either  by  the  industrial  railway  method  or 
by  some  conveying  scheme. 

In  some  cases,  pockets  of  this  description  have 
been  lined  with  fire  brick  but  the  temperatures  are 
so  much  under  the  point  where  concrete  loses  its 
water  of  crystallization  that  it  seems  an  unneces- 
sary expense  to  spend  money  for  this  purpose. 

In  storing  ashes  removed  from  the  boilers  for 
final  disposal  at  such  times  as  best  suit  the 
operating  conditions  of  a  railway,  reinforced  con- 
crete ash  bins  have  been  almost  universally 
adopted  on  account  of  the  fact  that  metal  struc- 
tures are  not  only  costly  but  have  a  very  short 
life  under  the  trying  duty  of  containing  coal  ash 
with  its  high  percentage  of  corrosion  acids. 

These  concrete  structures  too  can  be  arranged 
in  so  many  ways  to  suit  local  conditions^  that  they 
meet  requirements  that  no  other  material  could. 
Their  cost  varies  considerably  on  account  of  loca- 
tion, height,  and  ratio  of  wall,  floor,  and  roof  area 
to  cubical  contents,  but  a  range  of  from  30  to 
50  cents  per  cubic  foot  of  contained  space  will 
cover  most  cases.  In  large  structures,  the  price 
may  be  even  lower,  but  as  no  maintenance  of  the 
structure  is  required,  the  first  cost  is  the  last  cost. 


of  the  hopper  is  closed  by  a  sheet  steel  cone 
about  2  ft.  in  diameter  with  a  vertical  axis  pro- 
jecting above  the  top  of  the  hopper  where  it  is 
miter-geared  to  a  small  horizontal  transverse 
shaft  operated  at  the  opposite  end  by  a  sprocket 
chain  engaging  the  axle  of  the  wheels  on  which 
the  hopper  moves. 

The  cone  has  a  vertical  adjustment  controlled 
by  a  lever  engaging  a  row  of  notches  in  a  guide 
bar  attached  to  one  side  of  the  hopper.  By  this 
means  it  can  be  raised  or  lowered  to  regulate 
the  amount  of  screenings  delivered  from  the 
hopper  through  the  annular  opening  between  it 
and  the  cone  and  distributed  arourtd  the  circum- 
ference of  the  cone.  Short  radiaF  ribs  project 
above  the  surface  of  the  cone  on  the  lower  edge 
between  which  the  screenings  are  discharged  uni- 
formly in  all  directions  as  the  hopper  is  pushed 
rapidly  over  the  pavements,  causing  the  cone  to 
revolve. 


Steel  Struts  and  Beams  for  'lining  tunnels 
have  been  used  for  12  to  15  years  by  the  Susque- 
hanna Coal  Co.,  in  Pennsylvania.  The  consult- 
ing engineer  of  that  company,  Mr.  R.  V.  Norris, 
designed  a  form  of  gangway  support  consisting 
of  posts  of  channels  with  an  I-beam  cap.  The 
members  are  put  together  with  pins  and  wedges, 
and  the  posts  rest  on  cast-iron  bases,  which 
enable  the  whole  construction  to  be  taken  down 
or  to  be  adjusted  very  quickly.  Some  of  these 
frames  have  been  exposed  to  constant  contact 
with  mine  water  but  they  show  little  sign  of  cor- 
rosion, although  the  only  protection  given  them 
has  been  a  good  heavy  coat  of  paint  from  time 
to  time. 
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A  Long  Plate  Gircfer  Bridge. 

The  main  line  of  the  Lehigh  Valley  R.  R. 
crosses  the  Susquehanna  River  at  Towanda,  Pa., 
on  a  double-track  skew  bridge  with  14  deck  plate 
girder  spans  about  26  ft.  clear  of  the  water  and 
about  5  ft  clear  of  high  water.  The  sub-struc- 
ture consists  of  two  abutments  and  13  piers,  all 
of  concrete  founded  on  rock  and  most  of  them 
skewed  about  SO  deg.  with  the  bridge  axis.  In 
the  superstructure  there  are  56  nearly  duplicate 
plate  girders  from  110  ft.  to  1295/2  ft.  long  over 
all  with  their  transverse  and  lateral  bracing. 

At  each  end  of  the  bridge  several  spans  form 
chords  of  a  3J4  deg.  curve  and  in  the  middle  of 
the  bridge  they  are  on  a  tangent  symmetrical  with 
the  bridge  axis  and  carrj-  the  tracks  at  a  level 
grade  about  ^'/i  ft.  above  low  water  level.  They 
are  made  of  soft  steel  designed  according  to  the 
railroad  company's  specifications  for  a  maximum 
load  on  each  track  of  two  locomotives  each  with 
aoo,ooo  lb.  driver  load  on  a  15-ft  wheel  base  fol- 
lowed by  a  train  load  of  5,000  lb.  per  lin.  ft.  For 
the  long^t  span  the  dead  load  is  assumed  at 
2,600  lb.   per   lin.    ft.,   and   for  the   shortest  at 


in.  cover  plate,  84  ft.  3  in.  long;  one  67  ft.  9  in. 
long  and  one  23  x  H-in.  cover  plate  49  ft.  9  in. 
long.  The  bottom  flange  has  four  23  x  9/16-in. 
cover  plates,  the  longest  of  them  being  95  ft.  9 
in.  long.  Pairs  of  6  x  4  x  '/i-in.  angles  and 
fillers  divide  the  webs  into  panels  of  6  ft.  ex- 
cept at  the  ends  where  they  are  slightly  irreg- 
ular and  over  the  bearing  are  reduced  to  2  ft. 
9;^  in.  reinforced  \vith  four  pairs  of  angles. 

A  20  X  f:»-in.  sole  plate  3  ft.  long  is  counter- 
sunk riveted  to  the  bottom  flanges  at  each  end, 
and  to  it  there  is  secured  by  eight  ij^-'"-  bolts 
a  cast-steel  shoe  with  a  continuous  half-hole 
bearing  for  a  4'A-in.  pin  25  in.  long  between 
centers.  At  the  expansion  end  a  pedestal  similar 
to  the  shoe  inverted  engages  the  same  pin  with 
i  clearance  of  J4  in-  between  it  and  the  shoe  and 
is  seated  on  a  nest  of  seven  segmental  rollers 
654  in.  in  diameter,  slotted  at  the  center  to  en- 
gage 2%  in.  guide  ribs  projecting  •from  the 
bottom  of  the  pedestal  and  from  the  top  of  the 
bed  plate.  The  36  x  37j4-in.  bed  plate  is  planed 
on  the  upper  face  to  a  thickness  of  i  in.,  and 
has  riveted  to  the  longitudinal  edges  Z-bars  about 
7}i  in.  high  which  protect  the  ends  of  the  roller 


nection  plates  shop  riveted  to  them  and  project- 
ing beyond  their  inner  flanges  to  receive  the 
vertical  and  diagonal  members  field  bolted  to 
them. 

The  transverse  beams  connecting  the  upper 
ends  of  the  vertical  post  support  longitudinal 
beams  which  provide  tracks  for  carriages  with 
hoisting  tackles  operated  by  two  engines  on  a 
top  chord  working  platform  at  the  rear  of  the 
traveler.  The  traveler  was  nearly  balanced  on 
wheels  at  four  lower  chord  panel  points  near  the 
center  of  the  girder  and  was  partly  counter- 
weighted  by  the  hoisting  engines  and  their  boil- 
ers and  supplies.  When  in  service  the  traveler 
was  moved  out  to  the  end  of  the  last  completed 
span  with  its  forward  end  projecting  beyond  the 
center  of  the  next  span.  The  rear  end  lower 
chord  panel  points  were  blocked  up  from  the 
finished  span  and  were  securely  anchored  to  it 
by  a  yoke  made  with  vertical  screw  rods  and  the 
horizontal  transverse  girder  connected  to  them 
and  taking  bearing  on  the  bottom  flanges  of  the 
permanent  girders.  The  girders  for  the  next 
span  were  delivered  on  three  cars  each  inside 
the  rear  end  of  the  traveler  and  were  unloaded 


Girder  of  the   Lehigh    Valley   R.    R.    Bridge   at  Towanda,    Pa.,  Suspended  from    Traveler  Overhang. 


•  2400  lb.  The  maximum  flange  stress  is  290,000 
lb.  and  the  maximum  end  shear  is  308,600  lb. 

On  the  curved  section  the  maximum  top  lateral 
diagonal  stress  is  44,000  lb.  wind  stress  and 
16,000  lb.  centrifugal  force,  resisted  by  two  6  x  4  x 
9/16-in.  angles  at  a  10.6  sq.  in.  area  and  secured 
at  the  end  by  sixteen  ^-in.  field  driven  rivets. 
In  the  tangent  spans  the  centrifugal  force  dis- 
appears and  the  44,000  wind  stress  is  provided  for 
by  two  4  X  3  x  9/16-in.  angles  with  a  cross-section 
of  5.76  sq.  in.  The  minimum  diagonal  stress  is 
1,800  lb.  resisted  by  a  single  4  x  3  x  7/i6-in.  angle. 
The  vertical  transverse  frames  at  the  skew  end  are 
made  with  pairs  of  5  x  3J4  x  }4-in.  angles  and  with 
pairs  of  4  X  3  X  7/16-in.  angles  at  the  inter- 
mediate skew  points.  At  intermediate  tangent 
points  they  are  made  with  single  5  x  3'/i  x  yi-'m. 
angles. 

The  long  girders  have  a  120  x  9/16-in.  web  in 
lengths  of  18  to  24  ft.  spliced  with  four  vertical 
rows  of  shop  driven  rivets  through  pairs  of 
13  X  H-in  cover  splice  plates  7  ft.  4  in.  long. 
The  webs  are  assembled  to  provide  a  cambre  of 
J4  in.  at  the  center  point  In  each  flange  there 
are  two  8  x  8  x  ^-in.  angles  spliced  about  99 
ft  .from  one  end  with  an  8  x  8  x  ;^-in.  cover 
angle  3  ft  long.  The  splices  are  staggered  on 
opposite  sides  of  the  webs  and  in  the  top  and 
bottom  flanges.  The  flange  has  also  a  pair  of 
16  X  ^-in.  side  plates  made  in  two  pieces 
each  and  spliced  at  the  same  point  as  a  flange 
angle. 

The  top  flange  has  one  full-length  23  x  9/16- 


nest  and  engage  the  upper  surfaces  of  the  base 
plate  of  the  pedestal,  thus  excluding  snow  and 
rubbish  to  a  large  degree  from  the  bearings. 
The  bed  plates  are  seated  on  sheets  of  lead 
54  in.  thick  and  similar  sheets  are  provided  un- 
der the  fixed  end  pedestals,  which  differ  from 
those  at  the  expansion  ends  in  that  they  are 
made  enough  higher  to  compensate  for  the  ab- 
sence of  the  rollers  and  bed  plates  and  allow 
the  masonry  seat  to  be  finished  at  the  same 
height  at  both  ends.  The  129  yi-it.  girders  are 
126V2  ft.  long  on  centers  of  bearings  and  weigh 
113,000  lbs.  each.  The  total  steel  weight  of  the 
bridge  is  7,500,000  lbs. 

The  bridge  was  erected  by  an  overhead  canti- 
lever traveler  running  on  the  completed  spans 
and  projecting  far  enough  in  advance  to  set  the 
girders  of  the  succeeding  spans  in  position  on 
the  substructure.  The  traveler  virtually  con- 
sisted of  a  147-ft  lattice  girder  span,  with 
trusses  23  ft  apart  and  18  ft.  deep  on  centers 
and  connected  by  overhead  bracing  in  the  planes 
of  the  top  chord  thus  allowing  clearance  for  the 
girders  to  pass  between  them  from  end  to  end 
over  a  single  lower  chord  transverse  strut  about 
the  middle  of  the  span.  The  lattice  girders  were 
divided  by  vertical  members  into  21-ft  panels, 
each  of  them  braced  with  a  single  diagonal,  and 
one  truss  was  set  one  panel  in  advance  of  the 
other  to  correspond  with  the  skew  of  the  sub- 
structure. The  lattice  girders  had  rectangular 
top  and  bottom  chords,  each  made  with  a  pair  of 
iS-in.    channels    back-to-back,    having    web    con- 


and  moved  forward  by  the  trolley  hoist  which 
lifted  them  clear  of  the  cars,  moved  them 
forward  and  lowered  them  to  their  final  posi- 
tion on  their  pedestals.  By  this  method  the  use 
of  falsework  was  eliminated  and  the  girders 
were  unloaded  and  erected  at  the  same  operation, 
by  a  comparatively  small  force  of  men.  The 
traveler  was  adapted  to  be  easily  assembled  and 
taken  apart  and  shipped  back  to  the  shops  for 
future  use,  thus  making  it  a  permanent  tool. 

The  bridge  was  built  and  erected  by  the 
PhcEnix  Bridge  Co.  Mr.  John  Sterling  Deems, 
chief  engineer,  and  Mr.  A.  B.  Milliken,  superin- 
tendent of  erection. 


The  Aluminum  Cell  or  electrolytic  lightning 
arrester  is  one  of  the  most  recent  developments 
in  the  field  of  high-tension  transmission  lines. 
The  property  of  this  cell  in  allowing  free  flow  of 
current  in  one  direction  and  but  slight  flow  in 
the  opposite  direction,  until  the  applied  voltage 
reaches  a  certain  critical  value,  is  used  to  permit 
static  charges  to  be  freely  dissipated  to  the  earth, 
while  high  resistance  is  offered  the  opposite  flow. 
Each  cell  will  withstand  250  to  280  volts  alter- 
nating, and  arresters  for  high  voltages  are  con- 
structed of  a  multiplicity  of  cells  with  a  "horn" 
air  gap  of  merely  sufiicient  opening  to  assist  in 
suppressing  an  arc.  The  arrester  then  serves  as 
a  safety  valve  to  the  system,  taking  no  current  at 
the  operating  potential,  but  discharging  any  ab- 
normal high  potential,  so  that  the  circuit  potential 
is  not  materially  disturbed. 


November  9,  1907. 

Punishment  for  Waste  of  Well   Water  in 
California. 


Early  this  year,  the  California  legislature 
passed  a  bill  to  prevent  the  waste  of  water  from 
the  artesian  wells  that  are  such  an  important 
source  of  supply  for  domestic  purposes  and  irri- 
gation in  some  parts  of  the  State.  The  law  is  a 
drastic  one,  and  naturally  enough  has  led  to  a 
suit  by  J.  L.  Elam  to  test  its  legality.  This  has 
been  settled  by  the  following  unan-mous  opinion 
of  the  California  Court  of  Appeal,  delivered  by 
Judge  Allen : 

This  is  an  application  for  a  writ  of  habeas  cor- 
pus presented  by  petitioner,  who  alleges  that  he  is 
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inalienable  rights,  among  which  are  those  of  en- 
joying and  defending  life  and  liberty,  acquiring, 
possessing  and  protecting  property,"  and  of  sec- 
tion 13,  article  i,  which  provides  that  no  person 
shall  be  "deprived  of  life,  liberty  or  property 
without  due  process  of  law" — seems  to  have  been 
met  and  demonstrated  to  be  untenable  by  the 
Supreme  Court  of  the  United  States  in  the  case 
of  Ohio  Oil  Co.  V.  Indiana,  177  U.  S.  190,  20 
Sup.  Ct.  576,  44  L.  Ed.  729. 

By  that  case  it  is  established  that  water,  oil, 
gas  and  all  fugitive  substances  held  in  their  nat- 
ural subterranean  reservoirs  are  exceptions  to 
the  general  rule  establishing  absolute  ownership 
in  the  proprietor  of  the  surface  of  all  that  lies 
underneath;  that  these  minerals,  being  migratory 
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public,  had  an  interest.  "No  devesting  of  pri- 
vate property  under  such  a  condition  can  be  con- 
ceived, because  the  public  are  the  owners,  and 
the  enacting  by  the  state  of  a  law  as  to  the  public 
ownership  is  but  the  discharge  of  the  governmen- 
tal trust  resting  in  the  state  as  to  property  of  that 
character."  This  water,  the  ownership  of  which 
until  actual  possession  is  acquired  being  in  the 
public,  or  at  least  that  portion  of  the  public  who 
may  own  the  surface  of  the  soil  within  the  ar- 
tesian belt,  is  subject  to  a  reasonable  use  only  by 
those  interested  therein. 

This  reasonable  use  is  determined  in  Katz  v. 
Walkinshaw,  141  Cal.  134,  70  Pac.  663,  74  Pac 
766,  64  L.  R.  A.  236,  99  Am.  St.  Rep.  35,  to  be 
the  use  of  such  amount  of  the  subterranean  water 
"as  may  be  necessary  for  some  useful  purpose  in 
connection  with  the  land  from  which  it  is  taken." 
The  conditions  existing  in  this  state  with  refer- 
ence to  the  necessity  for  the  conservation  of  irri- 
gating waters  are  most  clearly  set  out  in  the  case 
last  cited,  and  the  reasons  for  the  rule  restricting 
the  use  clearly  shown.  Whenever  a  landowner 
exceeds  this  reasonable  use,  he  is  appropriating 
to  himself  that  which  belongs  to  others  who  are 
entitled  to  a  like  use,  and  to  that  extent  is  ob- 
structing the  free,  use  of  property  so  as  to  inter- 
fere with  its  comfortable  enjoyment,  and  which, 
by  sections  3479  and  3480  of  the  Civil  Code,  is  de- 
clared to  be  a  public  nuisance.     Whatever  right 


restrained  of  his  liberty  under  a  commitment 
issued  upon  default  in  payment  of  a  fine  assessed 
against  him' for  a  violation  of  the  act  of  the  Leg- 
islature approved  March  6,  1907  (St.  1907,  p.  122, 
c.  loi),  entitled  "An  act  to  prevent  the  waste 
and  flow  of  water  from  artesian  wells,  and  pre- 
scribing penalties  therefor,  and  defining  waste 
and  artesian  wells." 

It  is  petitioner's  contention  that  this  statute 
is  violative  of  the  Constitution  of  the  United 
States  and  of  the  Constitution  of  the  State  of 
California,  and  in  conflict  with  the  general  laws. 
Section  l  of  the  act  under  consideration  provides 
that  an  artesian  well  which  is  not  capped  or  pro- 
vided with  mechanical  appliances  for  arresting 
the  flow  of  water  therefrom  is  a  nuisance,  and 
the  owner  of  the  land  upon  which  the  same 
is  situated  is  declared  guilty  of  maintaining  a 
nuisance  if  he  suffers  it  to  remain  so  uncapped 
or  unprovided  with  mechanical  appliances  for 
arresting  the  flow,  and  any  person  maintaining 
such  nuisance,  or  causing  or  permitting  water 
to  unnecessarily  flow  from  such  well,  or  to  go 
*  to  waste,  is  guilty  of  a  misdemeanor.  By  Sec- 
tion 2  an  artesian  well  is  defined  to  be  an  artifi- 
cial hole  made  in  the  ground  through  which  wa- 
ter naturally  flows  from  subterranean  sources  to 
the  surface  of  the  ground.  By  Section  3  waste 
is  defined  to  be  the  causing,  suffering  or  permit- 
ting the  flow  from  an  artesian  well  to  run  into 
any  bay,  pond  or  channel,  unless  used  thereafter 
for  the  beneficial  purposes  of  irrigation  of  land 
or  domestic  use,  or  into  any  street,  road  or 
highway,  or  upon  public  land,  unless  it  be  used 
for  the  irrigation  thereof  or  for  domestic  use 
or  the  propagation  of  fish.  It  is  further  provid- 
ed that,  when  water  is  run  upon  land  for  irri- 
gation purposes,  if  more  than  10  per  cent,  there- 
of be  allowed  to  escape  therefrom,  the  same  shall 
constitute  waste.  Section  5  provides  a  penalty 
for  the  violation  of  any  of  the  provisions  of  the 
act. 

The  first  point  made  by  petitioner — which  is 
that  the  act  is  violative  of  the  fourteenth  amend- 
ment of  the  Constitution  of  the  United  States, 
which  provides  that  no  State  shall  "deprive  any 
person  of  life,  liberty  or  property  without  due 
process  of  law,  nor  deny  to  any  person  within 
its  jurisdiction  the  equal  protection  of  the  law," 
and  of  article  I,  section  i,  of  the  Constitution  of 
this  State,  which  provides  that  "all  men  are  by 
nature    free   and   independent,   and   have   certain 
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in  their  nature,  having  no  fixed  situs,  are  a 
part  of  the  soil  only  so  long  as  they  are  on 
or  in  it,  but  after  they  escape  and  go  to  other 
lands  the  title  of  the  former  owner  is  gone; 
that  it  follows  therefore  that  no  one  owner  of 
the  surface  of  the  earth  within  the  area  be- 
neath which  these  minerals  move  can  exercise 
his  right  to  extract  from  the  common  reservoir 
in  which  the  supply  is  held  without  diminishing 
the  source  of  supply  as  to  which  all  other  own- 
ers of  the  surface  must  exercise  their  rights; 
that,  in  consequence  of  the  nature  of  the  de- 
posits, of  their  transmissibility,  of  their  inter- 
dependence, of  the  right  of  all,  and  of  the  public 
at  large,  the  State  could  lawfully  exercise  the 
power  to  regulate  the  right  of  the  surface  own- 
ers among  themselves  to  seek  to  obtain  posses- 
sion, and  to  prevent  the  waste  of  the  products 
in  which  all  the  surface  owners  within  the  area 
wherein    they    were    deposited,    as    well    as    the 


one  has,  even  in  his  own,  is  subject  to  that  estab- 
lished principle  that  his  use  shall  not  be  injurious 
to  the  rights  of  others,  or  of  the  general  public. 
This  act  therefore  relates  to  waters,  the  right  to 
the  use  of  which  is  common  to  a  large  portion  of 
the  community,  and'  affects  the  general  public 
right.  Legislation  in  relation  thereto  affects  the 
public  welfare,  and  the  right  to  legislate  in  regard 
to  its  use  and  conservation  is  referable  to  the 
police  power  of  the  state,  which  is  declared  in 
Ex  parte  Whitwell,  98  Cal.  78,  32  Pac.  870,  19  L. 
R.  A.  727,  35  Am.  St.  Rep.  152,  to  De  "the  power 
to  make  laws  to  secure  the  comfort,  convenience, 
peace  and  health  of  the  community."  "The  police 
power  deriving  its  existence  from  the  rule  that 
the  safety  of  the  people  is  the  supr.eme  law,  justi- 
fies legislation  upon  matters  pertaining  to  the  pub- 
lic welfare,  the  public  health,  or  the  public  mor- 
als." Ex  parte  Drexel,  147  Cal.  766,  82  Pac.  429, 
2  L.  R.  A.  (N.  S.)  588.    It.  is  senled  law  that  all 
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property  is  held  subject  to  the  exercise  of  police 
power,  and  that  provisions  of  the  Constitution  de- 
daring  that  property  shall  not  be  taken  without 
due  process  of  law  have  no  application  in  such 
cases.  Odd  Fellows'  Cem.  Ass'n  v.  San  Fran- 
cisco, 140  Cal.  230.  73  Pac.  987. 

It  is  further  contended  by  petitioner  that  the 
act  violates  section  21,  art.  i,  of  the  state  Constitu- 
tion, which  provides  that  "no  special  privileges 
or  immunities  shall  ever  be  granted  which  may 
not  be  altered,  revoked,  or  repealed  by  the  Legis- 
lature, nor  shall  any  citizen,  or  class  of  citizens, 
be  granted  privileges  or  immunities  which,  upon 
the  same  terms,  shall  not  be  g^nted  to  all  citi- 
zens"; and  he  endeavors  to  demonstrate  this 
proposition  by  the  assumption  that  the  surface 
owners  are  not  prohibited  by  this  act  from  ex- 
tracting from  this  common  source  of  supply  any 
quantity  thereof  by  means  of  pumps,  that  no  at- 
tempt is  made  to  restrict  the  use  after  the  same 
is  so  pumped,  and  that  the  waste  of  such  water 
so  pumped  is  not  violative  of  the  act,  and  illus- 
trates the  claimed  distinction  by  the  statement  that 
certain  gun  clubs  within  the  arid  region  are  pump- 
ing large  quantities  of  this  subterranean  water,  by 
means  of  which  duck  ponds  are  filled  and  main- 
tained, while  other  gun  clubs  whose  ponds  are 
fed  by  artesian  wells  are  restricted  in  the  use  of 
the  flow  therefrom. 

It  may  be  conceded  that  the  courts  have  recog- 
nized the  right  of  gun  clubs  to  practically  create 
a  monopoly  in  wild  game  over  large  areas  of 
land,  and  have  protected  them  in  a  so-called  pri- 
vate proprietorship  and  limited  dominion  over 
such  portions  of  the  common  property  of  the  peo- 
ple of  the  state  as  they  may  induce  to  stay  upon 
such  reserves  by  feeding  them  and  maintaining 
ponds  therein.  It  may  also  be  conceded  that  an 
exclusive  right  to  hunt  upon  such  preserves  has 
also  been  held  to  be  a  species  of  property,  and 
injunctions  have  been  issued  to  prevent  interfer- 
ence with  the  full  exercise  of  such  rights.  Kellogg 
V.  Kings,  114  Cal.  378,  46  Pac.  166,  55  Am.  St. 
Sep.  74.  But,  while  the  maintenance  of  such  duck 
ponds  no  doubt  contributes  greatly  to  the  enjoy- 
ment of  the  owner  of  the  hunting  privilege,  it  will 
scarcely  be  contended  that  this  is  a  use  of  the 
water  which  is  beneficial  to  the  land.  Neither 
does  it  follow  that  because  the  courts  have  recog- 
nized such  exclusive  hunting  privileges  they  must 
support  the  owners  thereof  in  an  encroachment 
upon  another  more  necessary  common  right  of  the 
public,  that  of  the  conservation  of  the  subter- 
ranean waters  of  the  state  for  domestic  uSes  and 
purposes  of  irrigation. 

We  are  not  to  be  understood  in  thus  meeting 
the  reasons  of  -petitioner's  argument  as  admitting 
that  there  is  anything  in  the  language  of  the  act 
in  question  that  would  affect  a  gun  club  any  more 
than  an  individual  association,  or  incorporation. 
That  one  may  show  matters  dehors  an  ordinance 
which  is  referable  to  the  police  owner  that  such 
ordinance  by  reason  of  particular  facts  and  cir- 
cumstances is  unreasonable  anl  oppressive  as  to 
him  is  determined  in  Re  Smith,  143  Cal.  370,  jy 
Pac.  180.  No  reason  suggests  itself  why  such 
right  may  not  be  recognized  when  the  state  has 
sought  to  exercise  the  same  power;  and,  while 
courts  may  to  a  degree  supervise  such  power, 
"they  will  not  interefere  except  where  the  case 
be  plain  that  needless  oppression  is  worked  and 
constitutional  rights  invaded."  In  Re  Smith,  supra. 
Nothing  appears  upon  the  face  of  the  act,  or  in 
the  record  on  this  application,  from  which  it  can 
be  said  there  b  any  discrimination  as  to  the  class 
of  persons  who  may  violate  the  provisions  of  the 
law.  No  special  immunities  or  privileges  are 
granted  to  any  club,  clubs,  persons,  or  persons. 
That  some  clubs  may  maintain  their  ponds  by 
pumping,  while  others,  more  fortunate,  have  theirs 
maintained  by  artesian  wells  or  running  streams. 


or  tide  water  from  the  ocean,  in  no  way  affects 
the  question.  As  well  might  it  be  said  that  Legis- 
lative action  affecting  tide  lands  created  special 
privileges  or  immunities  because  the  duck  ponds 
of  the  clubs  relying  upon  tide  water  might  be 
affected  thereby. 

As  we  have  before  attempted  to  show,  no  sur- 
face owner  possesses  the  right  to  extract  the  sub- 
terranean water  in  excess  of  a  reasonable  and 
beneficial  use  upon  the  land  'from  which  it  is  ex- 
tracted. Any  additional  extraction  is  not  in  the 
exercise  of  a  right,  if  by  such  exercise  the  rights 
of  others  are  injuriously  affected.  Nor  can  an 
appropriator  take  more  water  than  he  can  bene- 
ficially use.  Hence  it  follows  that  no  discrimina- 
tion is  made  between  parties  entitled  to  the  exer- 
cise of  a  common  right.  Under  the  act  in  ques- 
tion, all  may  exercise  their  full  legal  right  with 
reference  to  this  water. 

As  to  the  right  to  use  any  portion  of  that  which 
belongs  to  the  public,  legislative  control  is  applic- 
able, and  if,  as  a  matter  of  fact,  public  rights  are 
abused  by  the  improper  extraction  of  this  public 
water  by  means  of  pumps,  it  is  presumable  that 
the  Legislature  in  the  exercise  of  its  proper  func- 
tions will  in  due  time  arrest  such  waste.  The 
game  of  the  state  belongs  to  the  people  in  their 
collective  capacity  in  a  more  general  way  than 
does  the  subterranean  water  within  an  artesian 
belt,  yet  no  one  will  question  the  right  of  the 
state  to  restrict  the  manner  in  which  fish  may  be 
taken  from  the  water,  whereby  it  is  made  a  public 
offense  to  use  a  seine,  while  those  who  adopt  the 
hook  and  line  may  take  without  offense.  There 
is  no  special  privilege  or  immunity  granted  to  the 
man  with  the  hook  and  line.  The  right  to  take 
at  all,  or  in  any  particular  season,  either  of  game 
»r  any  other  thing  public  in  its  character,  comes 
from  the  state  and  is  subject  to  its  regulation  and 
control,  and  it  is  for  the  Legislature  to  say  what 
reasonable  restrictions  are  necessary  for  the  pro- 
tection of  this  public  property.  Ex  parte  Ken- 
neke,  136  Cal.  527,  69  Pac.  261,  89  Am.  St.  Rep. 
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It  is  further  contended  that  this  act  is  violative 
of  subdivision  33,  sec.  25,  art.  4,  of  the  state  Con- 
stitution, which  provides  that  "the  Legislature 
shall  not  pass  local  or  special  laws  in  any  of  the 
following  enumerated  cases,  that  is  to  say :  .  .  . 
in  all  other  cases  where  a  general  law  can  be 
made  applicable";  and  also  violates  section  11, 
art.  r,  which  provides  that  "all  laws  of  a  general 
nature  shall  have  a  uniform  operation."  Assum- 
ing all  that  the  petitioner  claims  for  the  act  as  to 
its  establishment  of  a  class,  nevertheless  "the 
true  practical  limitation  of  the  legislative  power 
to  classify  is  that  the  classification  shall  be  based 
upon  some  apparent  natural  reason,  some  reason 
suggested  by  necesity,  by  such  a  difference  in  the 
situation  and  circumstances  of  the  stibjects  placed 
in  different  classes  as  suggests  the  necessity  or 
propriety  of  different  legislation  with  respect  to 
them."  Nichols  v.  Walter,  37  Minn.  272,  33  N.  W. 
802.  "A  law  which  operates  only  upon  a  class  of 
individuals  is  none  the  less  a  general  law  if  the 
individuals  to  whom  it  is  applicable  constitute  a 
class  which  requires  legislation  peculiar  to  itself, 
in  the  matter  covered  by  the  general  law,  and 
which  is  germane  to  the  purpose  of  the  law." 
People  v.  Central  Pac.  R.  Co.,  105  Cal.  576,  38 
Pac.  90s. 

It  is  obvious  that  different  legislation  is  re- 
quired peculiar  to  those  whose  lands  are  so  situ- 
ated with  reference  to  the  artesian  supply  that  a 
natural  flow  results  from  a  penetration  into  the 
subterranean  reservoir.  The  distinction  between 
wells  having  a  natural  flow  and  those  not  so  con- 
stituted is  natural,  and  reasonably  indicates  the 
necessity  or  propriety  of  legislation  restricting  the 
former  class.  The  right  to  so  legislate  when  the 
reason  exists  is  determined  in  Pasadena  v.  Stim- 


son,  91  Cal.  251,  27  Pac.  604,  People  v.  Central 
Pac.  R.  Co.,  los  Cal.  576,  38  Pac.  905,  and  People 
V.  MuUender,  132  Cal.  221,  64  Pac.  299.  This  act 
operates  uniformly  upon  every  one  owning  lands 
upon  which  is  located  an  artesian  well  of  the  kind 
and  character  specified  in  the  act.  "Section  11, 
art.  I,  of  the  state  Constitution,  requiring  all  laws 
of  a  general  nature  to  have  a  uniform  operation, 
is  satisfied  when  the  law  operates  uniformly  upon 
all  persons  standing  in  the  same  category,  and 
upon  rights  and  things  standing  in  the  same  rela- 
tion." Wigmore  v.  Buell,  122  Cal.  144,  54  Pac. 
600. 

It  is  further  contended  that  a  discrimination 
exists  because  of  the  provision  which  permits  the 
maintenance  of  ponds  for  the  propagation  of  fish, 
as  distinguished  from  the  maintenance  of  ponds 
for  other  purposes.  The  propagation  of  fish  has 
always  been  recognized  as  a  legitimate  pursuit 
and  as  an  effort  to  increase  the  food  supply  of  the 
world,  and  the  use  of  water  therefor  a  beneficial 
use,  which,  like  the  use  for  irrigation  or  domestic 
purposes,  is  declared  by  the  act  to  be  the  highest 
use  to  which  this  natural  element  may  be  applied. 
The  Legislature  has  the  right  to  determine  what 
uses  are  superior  in  kind  and  to  protect  the  same, 
and  it  is  within  its  province  to  determine  that  cer- 
tain uses  of  this  public  property  are  of  a  higher 
.character  and  superior  in  right  to  other  uses.  This 
right  is  subject  only  to  the  constitutional  limita- 
tions against  discriminations.  Having  so  deter- 
mined, and  no  just  criticism  being  applicable 
thereto,  the  value  of  such  uses  must  be  held  to  be 
established. 

We  are  not  called  upon  in  this  case  to  deter- 
mine the  legislative  right  to  regulate  or  protect 
the  extraction  of  this  subterranean  water  for 
transportation  or  sale  of  those  owners  of  the  sur- 
face whereon  the  use  of  water  is  not  required 
for  those  higher  uses,  nor  of  prescriptive  rights 
asserted  or  claimed  in  such  instances,  but  simply 
to  hold  that  for  the  uses  which  have  been  deter- 
mined subordinate  the  great  subterranean  water 
supply  may  not  be  applied  to  the  detriment  of  the 
higher  uses,  and  that  legislation  directed  to  the 
conversation  of  such  water,  as  in  this  act,  is  not 
prohibited  by  any  constitutional  provision.  "Every 
possible  presumption  is  in  favor  of  the  validity 
of  a  statute,  and  this  continues  until  the  contrary 
is  shown  beyond  a  rational  doubt.  One  branch  of 
the  government  cannot  encroach  on  the  domain 
of  another  without  danger.  The  safety  of  our  in- 
stitutions depends  in  no  small  degree  on  a  strict 
observance  of  this  salutary  rule."  In  re  Spencer, 
149  Cal.  400,  86  Pac.  896 ;  Sinking  Fund  Cases,  99 
U.  S.  718,  2S  L.  Ed.  496. 

Writ  denied. 


Book  Notes. 


The  eighteenth  edition  of  the  "Western  Blue 
Book  and  Buyers  Reference."  It  is  a  volume  of 
over  700  pages,  giving  the  names  and  addresses 
of  architects,  engineers,  contractors  and  parties 
interested  in  supplies  for  mills,  mines,  foundries, 
iron  furnaces,  steel  mills,  quarries,  machine  shops, 
railroads  and  other  engineering  industries.  The 
names  are  classed  in  two  ways.  In  the  first  part 
of  the  book  those  of  Chicago  parties  are  omitted 
and  the  rest  are  grouped  by  states;  the  names 
then  subdivided  according  to  calling  or  industry. 
In  the  second  part  of  the  book,  all  the  Chicago 
names  are  classified  alphabetically  according  to 
calling  or  industry.  This  list  gives  not  only  the 
street  addresses,  but  also  the  telephone  numbers. 
(Chicago,  Milton  E.  Lowitz  Publishing  Co.,  66 
Sherman  St.,  $5.) 


A  book  that  will  appeal  strongly  to  engineers 
who  have  had  to  live  in  wild  districts  is  Lieut- 
Col.    J.    H.    Patterson's    "The    Man-Eaters    of 
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Tsavo."  The  author  was  one  of  the  leading 
engineers  of  the  famous  Uganda  Ry.  in  East 
Africa,  a  piece  of  work  described  in  several  ar- 
ticles in  this  journal.  As  explained  in  one  of 
those  articles,  the  railway  work  was  completely 
stopped  for  a  long  period  by  the  forays  of  lions, 
which  terrorized  the  construction  camps.  At  one 
station  they  carried  off  28  coolies  in  a  short 
time,  and  finally  they  took  the  assistant  super- 
intendent of  police  out  of  a  first-class  car  on 
one  of  the  sidings.  For  a  while  the  men  slept 
in  trees,  the  station  water-tanks  and  freight  cars 
until  lion-proof  iron  huts  could  be  built  for  them. 
Every  means  to  prevent  their  ravages  or  to 
kill  them  failed  until  Col.  Patterson  took  charge 
of .  the  work.  The  many  thrilling  adventures 
which  he  had  before  finally  accomplishing  the 
task  make  a  unique  story  in  the  history  of  rail- 
way engineering.  The  author  has  also  traveled 
in  many  other  parts  of  wildest  Africa  and  a  sec- 
tion of  the  book  describes  some  of  his  experi- 
ences elsewhere  than  on  the  Uganda  line.  (New 
York,  Macmillan  Co.,  $2.50.) 


The  third  annual  number  of  the  "Beton-Kal- 
ender,"  for  the  year  1908,  is  74  pages  larger  than 
the  last  issue  of  this  excellent  pocket-book  and 
contains  many  new  features.  For  those  unac- 
quainted with  previous  numbers  it  may  be  stated 
that  the  book  is  in  two  volumes,  each  about  4  x 
6l4  in.  in  size.  The  first  volume  is  cloth-bound, 
and  contains  a  diary  and  tables  and  articles  re- 
lating to  general  statistics,  money,  weights  and 
measures,  mathematics,  surveying,  the  strength 
of  materials,  cost  of  construction,  the  theory  of 
reinforced  concrete  beams,  various  regulations 
regarding  reinforced  concrete  construction,  re- 
quirements for  Portland  cement  and  tests  of  the 
material  and  a  digest  of  patent  law.  The  second 
volume  is  bound  in  paper  and  contains  ar- 
ticles on  all  kinds  of  works  executed  in  con- 
crete, with  and  without  reinforcement.  All  the 
articles  are  written  by  specialists,  and  the  book 
is  edited  by  Dr.  F.  von  Emperger,  editor  of 
"Beton  und  Eisen"  and  well  known  to  American 
engineers  on  account  of  his  former  activity  in 
introducing  the  Melan  arch  in  this  country.  In 
addition  to  a  complete  revision  of  the  different 
articles  in  the  former  edition,  some  of  them  have 
been  completely  rewritten,  the:  latter  relating 
to  the  cost  of  works,  staircases,  theatrers,  water- 
works and  sewerage.  The  official  regulators  in- 
clude those  of  the  Prussian  and  French  govern- 
ments of  the  current  year.  The  book  is  invalu- 
able to  the  concrete  specialist  who  can  read 
German.  (Berlin,  Wilhelm  Ernst  &  Son,  4 
marks.) 

A  valuable  contribution  to  the  records  of 
American  engineering  is  the  two-volume  "iHis- 
tory  of  the  Canal  System  of  the  State  of  New 
York,  together  with  Brief  Histories  of  the  Canals 
of  the  United  States  and  Canada,"  written  by 
Mr.  Noble  E.  Whitford  and  published  as  a  sup- 
plement to  the  report  for  1905  of  the  New  York 
State  Engineer.  It  is  the  first  authoritative  his- 
tory of  the  first  important  engineering  under- 
taking in  this  country,  which  began  m  1793  with 
the  construction  of  a  small  canal  at  Little  Falls 
and  is  still  being  continued.  The  work  was  the 
training  school  of  our  first  engineers  and  of 
many  of  the  men  of  succeeding  generations  who 
followed  them  in  important  positions  in  the 
national  life,  as  is  well  shown  by  an  interesting 
collection  of  brief  biographies  of  those  who  held 
the  rank  of  assistant  engineer  or  higher.  The 
preparation  of  the  history  became  necessary  in 
connection  with  the  work  of  the  State  Engineer's 
Department,  and  it  is  fortunate  that  Mr.  Whit- 
ford was  assigned  to  the  work,  for  along  with  a 
knowledge  of  engineering  subjects  he  has  shown 
excellent  judgment  in  the  references  to  histori- 
cal topics  forming  an  essential  part  of  his  nar- 
rative.    It  is  a  most  instructive  record  of  engi- 


THE    ENGINEERING     RECORD. 

neering  achievement,  covering  not  only  the  ex- 
isting canals,  but  also  the  abandoned  canals,  the 
canals  built  by  private  parties,  and  general 
studies  of  the  effect  of  the  canals  on  some  fea- 
tures of  State  life,  particularly  the  development 
of  communities  along  the  line  of  the  Erie  canal. 
The  second  volume  contains  engineering  and 
financial  statistics  of  the  State  canals,  a  bibliog- 
raphy of  them,  and  a  description  of  all  the  lead- 
ing canals  of  the  world. 
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Letters  to  the  Editor. 


It  is   not  often   that  a  reviewer  of  technical 
books   has  an  opportunity  to  draw   attention   to 
a   work   which    so    well   answers   a   very   strong 
demand   as    does   the   "Principles   of   Reinforced 
Concrete  Construction"  by  Professors  F.  E.  Tur- 
neaure  and  E.  R.   Maurer,  of  the  University  of 
Wisconsin.     Up   to   the   present   time   there   has 
been   no   American   book   which    discussed   rein- 
forced concrete  with  the  same  authoritative  thor- 
oughness as  Mr.  Sabin  goes  over  the  subject  of 
plain   concrete    in   his   treatise   on   "Cement   and 
Concrete."     While  there  have  been  a  number  of 
volumes    on    reinforced    concrete    none    has    an- 
swered the  great  demand  for  a  thorough  discus- 
sion of  principles,   for  a  large  part  of   each   of 
them  is  devoted  to  descriptions  of  structures  and 
of  methods  of  carrying  on  construction,  already 
available    in   greater   detail   in   the  pages   of  the 
many  journals  devoting  all  or  part  of  their  space 
to  concrete.     The  authors   of  this  volume  have 
followed   the   plan   of   covering   in   a   systematic 
manner    at   the    outset   those   principles    of    me- 
chanics underlying  the  design  of  reinforced  con- 
crete,  then   bringing  together   the    results   of  all 
available   tests   that  may  aid  in   establishing  re- 
liable coefficients  and  working  stresses,  and  fin- 
ally  giving   such    information   concerning   actual 
designs    as    may   be   needed    to   make    clear   the 
principles    involved.      The    properties    of    plain 
concrete    and   steel   are   explained   sufficiently   in 
the    second    chapter   to    give   definite   knowledge 
of  their  relation  to  the  general  subject  in  hand, 
and  adhesion,  contraction  and  expansion  are  dis- 
cussed.    The   third   chapter  is  a   full   theoretical 
treatment   of  reinforced  concrete,   in   which   em- 
pirical rules  and  methods  are  avoided  so  far  as 
possible    in   order   that    the    reader   may   acquire 
such  a  firm  grasp  of  the  real  principles  that  he 
may    appreciate    the    nature    and    effect    of    any 
approximate   methods   brought    to   his   attention. 
The  fourth  chapter  supplements  the  third  by  re- 
viewing, in  the  light  of  the  previous  theoretical 
study,   the   results    of   the    most   important   tests 
of  beams   and   columns.     Working  stresses   and 
economical  proportions  are  taken  up  in  the  fifth 
chapter.    The  sixth  chapter  is  an  excellent  prac- 
tical   summary    of   working   formulas,    diagrams 
and  tables  for  use  in  designing  beams,  slabs  and 
columns,  so  arranged  that  they  can  be  employed 
without  reference  to  any  other  part  of  the  book. 
These   six  chapters  take  up  236  pages,  and  are 
followed  by  77  pages  explaining  the  application 
of   reinforced   concrete   to  building  construction, 
arches,   retaining  walls,   dams  and   miscellaneous 
structures.     These  chapters  explain  principles  of 
design   rather   than    details   of   construction   and 
thus  furnish  just  the  information  which  is  neces- 
sarily  omitted   in   articles    ia   technical   journals. 
Special  attention  should  be  given  to  the  authors' 
analysis  of  the  solid  arch  rib,  which   they  con- 
sider superior  to  the  ordinary  graphical  methods, 
and  may  be  shortened  by  simple  graphical  aids. 
The    rather   hasty   examination    on   which    these 
notes  regarding  the  book  are  based  shows  it  to 
be  a   conservative,  safe  guide.     There  are  some 
things  in   it  to  which   The  .Engineering   Record 
does  not  agree,  but  these  are  things  where  differ- 
ences of  opinion  will  always  exist.     The  authors 
are  always  on  the  safe  side  and  the  volume  they 
have    prepared    deserves    a    warm    welcome    and 
thorough    study.      (New    York,    John    Wiley    & 
Sons,  $3.) 


Traffic  on  New  York  Streets. 
Sir:  Duirng  the  examination  made  by  the 
Commissioners  of  Accounts  of  New  York  City 
of  the  administration  of  the  pavements,  etc.,  of 
Manhattan,  and  subsequent  investigation  by  Gov- 
ernor Charles  E.  Hughes  of  New  York  State,  it 
became  necessary  to  know  the  quantity  of  traffic 
on  representative  avenues  and  streets.  I  was  em- 
ployed as  consulting  engineer  on  pavements,  and 
among  other  matters  reported  to  the  Governor  the 
traffic  on  several  streets  and  showed  its  relation 
to  the  maintenance  or  neglect  of  the  pavements. 
The  heavy  traffic  streets  in  wealthy  and  influen- 
tial districts,  as  Fifth  Ave.,  are  maintained  in  good 
order,  whereas  the  lighter  traffic  streets  in  poor 
districts  have  not  been  kept  in  repair.  Traffic 
records  have  heretofore  been  made  for  10,  11  or 
12  daylight  hours.  Therefore  for  purposes  of 
comparison  with  previous  traffic,  I  made  records 
for  II  daylight  hours  on  various  streets.  The 
heaviest  traffic  recorded  in  New  York  for  11  hours 
was  on  Oct.  14,  1907.  It  was  11,170  vehicles, 
weighing  about  13,360  tons,  on  Fifth  Ave.  between 
33d  and  34th  Sts.,  or  279  vehicles,  or  324  tons, 
per  foot  of  width  of  roadway  for  11  hours.  The 
traffic  on  First  Ave.  between  26th  and  27th  Sts. 
for  II  hours  on  the  same  date  was  4,445  vehicles, 
weighing  about  6,734  tons,  which  was  about  79 
vehicles,  or  120  tons,  per  foot  of  width  of  roadway 
for  II  hours. 

The  accompanying  tables  show  the  traffic  on 
Fifth  and  First  Aves.  for  24  consecutive  hours. 
This  is  probably  the  first  time  that  traffic  for  24 
hours  has  been  recorded  in  any  American  city. 

Vehicles  in   24   Hours  on   Fifth  Avekde,   New   Yoek, 
Between    58TH  and    coth    Streets.     {"Rou    Wednes- 
day Noon,  Oct  9,  to  Thursday  Noon,  Oct  10,  1907. 


Hours. 


12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

^{idnight 

12-1 

1-2 
2-1 
3-4 
4-5 
5-6 
«-7 
7-8 
8-9 
9-10 
10-11 


Horse  Vehicles. 
Av.  Weight  with  Load. 


I   ton. 

437 
421 
296 
583 
661 
537 
484 

■  56 

■  65 
122 
119 
117 

'is 
40 

,  '4 

21 

33 

27 

42 

122 

21 1 

263 

437 

432 


2  tons.  4  tons. 
69    30 


107 
60 
86 
88 
43 
46 
60 
37 
12 
9 
•3 

27 

8 

6 

2 

14 

'9 

44 

57 

5.1 

5> 

51 

6S 


24 

17 

9 

I 

3 
3 


3 
6 

24 


6 
19 
17 


O  O   V 

536 
548 
367 
693 
766 
588 
531 
419 
205 
134 
128 
130 

112 
48 
22 
26 
53 
70 

88 
191 
270 
333 
50s 
507 


O  «♦! 

*=  V  OS 

<1^ 
230 
184 
142 
331 
400 
329 
27s 

IIS 
54 
75 
70 
71 

45 
20 

S 

4 

3 

o 

19 

31 
187 
'79 
308 
232 


O  .K 

H> 
766 
732 
509 
1,024 
1,166 
917 
806 
334 
259 
209 
198 
201 

157 
68 
27 
30 
56 
70 

107 

223 

457 
51a 
813 
739 


Totals    5.825       1,026       219       7,010       3,309       >o.379 

The  estimated  weight  of  Fifth  Ave.  vehicles  and 
loads  was  12,062  tons.  The  width  of  Fifth  Ave. 
at  the  place  of  recording  this  traffic  is  415^  ft. 
There  were  therefore  251  vehicles,  or  292  tons, 
per  foot  of  width  per  24  hours.  This  can  be  re- 
garded as  an  average  weekday  traffic  on  Fifth 
Ave.  between  9th  and  59th  Sts.  The  Sunday 
traffic  on  Fifth  Ave.  is  about  one-fifth  the  week- 
day traffic. 

The  estimated  weight  of  First  Ave.  vehicles  and 
loads  was  3,898  tons.  The  width  of  First  Ave.  at 
the  place  of  recording  this  traffic  is  56  ft.  There 
were  therefore  48  vehicles,  or  69?^  tons,  per  foot 
of  width  per  24  hours.  This  can  be  regarded  as 
an  average  weekday  traffic  on  First  Aye.  between 
22d  and  109th  Sts.  The  Sunday  traffic  on  First 
Ave.  is  very  small ;  sometimes  none  is  in  sight 
for  an  hour  or  more. 

Fifth  Avenue,  New  York,  has  probably  the  most 
numerous,  if  not  the  heaviest  traffic  in  total  quan- 
tity, as  well  as  per  foot  of  width,  found  in  any 
American  city.  It  is  exceeded  by  a  few  streets  in 
Paris,   London   and   Berlin.     It   is   interesting  to 
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note  the  large  proportion  ot  automobiles  now  in 
use: 

Vbhiclxs  IV  14  Hocis  oh   Fikst  Avuktb,   New   Yo«k, 

Bmrnw    77TR   ahd   78TH    Stiezts.     Fiom   Wion-es- 

BAY  Nook,  Oct  9,  10  Thuesdat  Nook,  Oct  10,  1907. 


Bone  Vehicles 

u 

• 
it 

Bonn. 

At.  Weisfat  with  Lo«A 

5i--^ 

ll 

0  0 « 

111 

0  V 

1  ton. 

a  tons. 

4  tons. 

HS> 

H> 

t>-i 

96 

44 

2 

'♦? 

I 

in 

i-a 

165 

45 

ai6 

0 

»-3 

•83 

60 

«3 

256 

3 

a59 

J-4 

■49 

73 

9 

a3i 

3 

>34 

4-$ 

108 

8a 

7 

«95 

0 

19s 

s-« 

104 

9« 

4 

199 

a 

201 

6-7 

83 

4a 

a 

"7 

I 

128 

r* 

41 

ta 

1 

64 

0 

64 

^9 

33 

II 

0 

44 

0 

44 

9-IO 

19 

7 

0 

a6 

0 

26 

to-u 

3 

5 

0 

8 

0 

8 

idjusht 

3 

3 

I 

7 

0 

7 

i»-i 

0 

0 

0 

0 

0 

0 

I-E 

I 

0 

0 

I 

0 

I 

»-3 

4 

2 

a 

8 

0 

8 

3-4 

14 

10 

I 

aj 

0 

25 

4-5 

16 

c 

I 

aa 

0 

22 

i^ 

45 

10 

I 

56 

0 

56 

6-7 

58 

41 

4 

103 

0 

103 

7-8 

95 

a4 

la 

'31 

I 

132 

8^ 

102 

58 

ao 

tSo 

0 

180 

9-10 

134 

Sa 

a3 

ao9 

I 

210 

lO-II 

1*9 

71 

ao 

aao 

3 

223 

■  i-ia 

116 

48 

«3 

177 

a 

179 

Totals   1,701        804        142        2,648        17        2,665 

Records  of  street  traffic  help  solve  the  paving 
problems  of  cities  and  should  be  made  at  reason- 
able intervals  in  every  important  city.  The  flow 
of  trafiBc  needs  controlling,  guiding  and  relief,  not 
only  on  account  of  pavements  but  for  other  ob- 
vious reasons.  J.  W.  Howako^  C.  E.,  E.  M. 
I  Broadway,  New  York. 


The  Deflection  of  Concrete  Beams. 

Sir:  In  my  work  recently  I  was  asked  to  com- 
pute the  deflection  of  a  reinforced  concrete  beam 
under  a  certain  loading.  As  I  have  never  seen 
any  method  for  making  this  computation,  it  may 
be  of  interest  to  some  of  your  readers  to  know 
of  one  which  is  at  least  correct  for  the  assump- 
tion that  the  concrete  takes  only  compression. 

Given  a  concrete  beam  as  shown  in  the  dia- 
gram, reinforced  with  steel  55  and  having  a -con- 
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centrated  load  IV  applied  at  the  center  between 
the  supports  C  and  D,  it  is  required  to  find  the 
deflection  of  the  beam  at  the  point  O  due  to  the 
load  ff . 

Knowing  the  amount  of  steel  and  h,  the  dis- 
tance of  the  steel  reinforcement  from  the  top  of 
the  beam,  the  neutral  axis  A'^A'^  can  be  located. 
For  an  infinitesimal  length,  A  I,  ba  represents  the 
elongation  of  the  steel  and  ef  the  contraction  in 
the  concrete  after  the  application  of  the  load  W. 
If  we  replace  the  concrete  compression  side  of  the 
beam  by  a  steel  member  S^S^  of  the  same  area  as 
SS  and  so  placed  as  to  maintain  the  neutral  axis 
at  NN,  and  if  we  properly  increase  W  so  as  to 
prodiKe  the  same  stress,  and  hence  deformation, 
in  the  steel  55  for  this  hypothetical  beam  as  for 
the  reinforced  concrete  beam,  we  shall  have  a 
beam  whose  deflection  can  be  readily  calculated 
and  will  be  the  same  as  that  of  the  original  beam. 

To  do  this  make  rf*  =  rf  and  increase  W  by  the 
ratio,  (moment  of  resistance  of  hypothetical  steel 
beam)  to  (moment  of  resistance  of  reinforced 
concrete  beam).  The  moment  of  resistance  of 
the  hypothetical  steel  beam  is  2rf(area  of  5  5) 
(stress  per  square  inch).  The  moment  of  re- 
sistance of  the  reinforced  concrete  beam  is  (area 
of  SS)   (stress  per  square  inch)   (d  +  Yi  k). 

Hence  ^d  iV -r-  (d  +  y,  k)  is  the  load  that  will 
give  the  required  deflection  of  the  hypothetical 
beam.  The  required  deflection  is,  therefore, 
readily  obtained  from  the  familiar  formula  for 
the  deflection  of  a  beam  of  uniform  material  and 
is  given  by  the  expression 


Ud  IVP  -^  (rf  -f  ^  fe)]  -7-  48  EI. 
In  this  expression  /  is  ^i*  (area  of  SS). 
Hoping  that  this  may  be  of  some  interest,  I  am, 
Yours  sincerely, 

Eli  White. 
New  York,  Oct.  21. 


Heating  and  Ventilating  Tests. 
Sir:  As  your  recent  editorial  under  the  above 
title  clearly  shows,  there  is  certainly  a  fertile  field, 
as  yet  almost  untilled,  for  the  investigation  of 
the  present  practice  in  heating  and  ventilation. 
But  the  problem  in  its  entirety  is  exceedingly 
complicated,  for  the  heating  and  the  ventilation 
are  interdependent.  In  any  system  the  variables 
are  so  numerous  as  to  greatly  increase  the  diffi- 
culties. Attention  must  therefore  be  centered 
upon  details  and  the  engineering  structure  built 
up  therefrom. 

In  any  modern  system  of  reasonable  magnitude 
the  fan  will  be  found  as  a  relatively  positive  factor 
in  the  movement  of  the  air.  ^  s  a  basis  for  further 
investigations  of  complete  systems,  it  appears 
that  the  fan  should  first  receive  consideration. 

Almost  without  exception  the  manufacturers' 
ratings  and  incidental  guarantees  have  been  here- 
tofore accepted  as  the  measure  of  performance. 
Because  of  the  great  flexibility  of  the  fan  as 
regards  possible  changes  in  speed,  volume,  pres- 
sure and  power,  established  conditions  have  been 
difficult  to  maintain,  and  hence,  departure  from 
the  results  shown  by  the  standard  basis  of  meas- 
urement was  to  be  expected. 

Tests  sufficient  to  meet  commercial  require- 
ments in  engineering  and  selling  have  been  ma(je 
by  manufacturers  and  individual  engineers,  but, 
as  your  editorial  suggests,  the  results  have  been 
kept  secret  and  retained  as  personal  stock  in 
trade.  In  a  rough  way  the  information  thus 
collected  has  appeared  to  serve  the  purpose.  The 
failure  of  the  purchaser  to  demand  test  before 
acceptance,  and  in  reality,  the  lack  of  real  neces- 
sity for  such  a  test,  have  had  much  to  do  with 
the  continuance  of  this  policy.  But  the  time  is 
now  at  hand  when  methods  of  testing  should 
be  standardized ;  when  exhaustive  tests  should  be 
made,  and  the  results  become  public  property. 
The  age  of  secrecy  is  passed ;  the  leader  in  dis- 
seminating knowledge  of  this  character  may 
likewise  be  the  leader  in  the  commercial  field. 

For  years  the  comparison  of  fans  upon  their 
capacity  areas  has  been  prevalent.  That  is,  for 
each  and  every  cased  fan,  with  little  consideration 
of  its  proportions  or  speed,  it  has  been  assumed 
that  this  capacity  area  was  equal  to  one-third 
of  the  product  of  the  diameter  and  the  width  of 
the  wheel  at  its  periphery.  This  area  has  repre- 
sented the  maximum  over  which  maximum 
velocity  and  pressure  could  be  maintained.  In 
point  of  fact  it  varies  with  the  width  of  the 
wheel,  the  number  and  curvature  of  its  blades, 
and  the  proportion  of  its  casing;  it  is  influenced 
by  the  speed,  and  by  the  presence  of  one  or  two 
inlets. 

Although  to  a  limited  degree  the  general  effect 
of  these  variables  is  known  to  some  manufac- 
turers and  engineers,  there  is  no  well  defined  pub- 
lic or  private  knowledge  upon  the  subject  Even 
the  best  method  of  testing  the  independent  blower 
is  far  from  established  or  approved.  The  old- 
time  method  consists  in  providing  the  standard 
outlet  in  the  casing  with  a  tapering  pipe,  reduced 
at  its  end  to  an  effective  area  equal  to  the 
capacity  area  as  above  described,  and  then  tak- 
ing pressure  measurements  by  a  single  water 
gauge.  Velocities,  if  low  enough,  were  measured 
by  the  anempmeter,  which,  however,  was  seldom 
accurately  calibrated.  If  too  high  for  the  ane- 
mometer, they  were  calculated  from  the  total 
pressure. 

The  tests  on  ventilating  fans  conducted  a  few 
years  ago  by  Mr.  D.  W.  Taylor  probably  repre- 
sent  the  greatest  accuracy'  in   methods,   instru- 


ments and  measurements.  They  have  been  made 
public  in  "Transactions"  of  the  Society  of  Naval 
Architects  and  Marine  Engineers,  but  unfortun- 
ately not  in  a  form  to  be  essentially  valuable  to 
the  average  man.  The  Pitot  tube  was  used  with 
great  care,  and  tests  conducted  upon  numerous 
relatively  small  standard  fans  discharging 
through  extended  lengths  of  straight  piping.  But 
no  general  comparison  of  types  and  proportions 
of  fans  was  made. 

Tests  made  under  either  of  the  two  preceding 
methods  are  concerned  directly  with  the  creation 
and  measurement  of  pressure  and  velocity  within 
the  pipe. 

An  entirely  different  method  consists  in  dis- 
charging the  air  into  a  large,  air-tight  chamber 
against  a  known  maintained  resistance,  the  prac- 
tical extinction  of  the  velocity  therein,  and  its 
re-creation  when  the  air  is  allowed  to  escape 
through  an  opening  out  of  the  line  of  direct  dis- 
charge from  the  fan. 

Results  based  upon  the  first  method  lead  one 
to  think  in  terms  of  the  pressure  produced  by  the 
fan  to  overcome  resistance;  the  second  brings 
first  to  mind  the  resistance  to  be  overcome  as  a 
factor  in  determining  the  volume  which  a  given 
fan  may  be  able  to  deliver. 

Between  these,  and  possible  other  methods  of 
testing,  some  choice  should  finally  prevail  in  the 
engineering  world  as  a  fundamental  basis  for 
determining  the  performance  of  a  fan.  The  re- 
lations and  influences  of  static  and  dynamic  pres- 
sures should  be  clearly  understood.  The  proper 
methods,  the  proper  instruments,  and  the  proper 
calibration  should  be  likewise  established  and 
figured. 

Much  of  this  work,  particularly  in  the  pre- 
liminary stages  and  in  isolated  detail,  appears 
to  lie  peculiarly  within  the  province  of  the 
technical  school.  Unity  of  purpose  and  con- 
certed effort  on  the  part  of  the  leading  schools 
would,  through  investigation  for'  thesis  and 
similar  work,  soon  add  materially  to  the  funda- 
mental knowledge  we  so  much  need.  Aside  from 
the  general  interest  which  any  school  should 
properly  take  in  the  matter,  the  existence  of 
courses  in  heating  and  ventilation  in  many  of 
the  leading  schools  should  furnish  a  reason  for 
conducting  the  tests.  It  cannot  be  doubted  but 
that  broad-minded  manufacturers  would  readily 
co-operate  in  any  such  effort. 

Anything  that  would  remove  the  present  con- 
fusion in  published  or  private  tables  of  fan  per- 
formance, and  which  would  establish  standard  re- 
sults for  typical  forms,  would  be  a  distinct  gain 
to  all  concerned. 

In  the  field  of  the  disc  and  propeller  fan,  which 
is  distinct  in  principle  from  the  centrifugal  type 
just  under  consideration,  there  is  room  for  ex- 
cellent work. 

As  a  foundation  for  any  series  of  investigations 
in  fan  performance,  a  reliable  bibliography  would 
be  of  inestimable  value.  Through  society  trans- 
actions, engineering  periodicals,  text-books,  and 
the  like,  there  is  scattered  much  of  real  value. 
Unfortunately  there  is  an  excess  of  the  unreliable, 
which  should  be  carefully  eliminated.  A  careful 
consideration  of  the  residuum  would  avoid  much 
duplication  of  effort,  and  clear  the  way  for  effec- 
tive work.  In  all  of  this  it  appears  that  the  tech- 
nical school  could  play  an  effective  part ;  the  most 
vital  results  could  be  published  in  the  name 
of  the  professors  under  whofn  the  work  was 
conducted,  and  who  were  generally  responsible 
for  its  accuracy. 

Manifestly  a  body  like  the  American  Society 
of  Heating  and  Ventilating  Engineers  should  be 
deeply  interested  in  the  subject.  It  has  already 
done  much  to  awaken  interest,  and  promote  in- 
vestigation. Concerted,  combined,  systematized 
effort  would  bring  eventual  returns  of  great 
value. 

Boston,  Oct.  31.  Walter  B.  Snow. 
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Architecture  and  Landscape  Work  for  the 
Catskill  Water  Works. 


In  these  days  of  advancing  culture  in  the 
United  States,  the  local  governmental  authority 
charged  with  the  construction  of  a  great  system 
of  public  works  has  a  responsibility  other  than 
to  make  the  system  as  a  whole  and  the  structures 
in  detail  useful  and  efficient  in  a  utilitarian  way 
only.  With  additional  thought  and  skill  in  de- 
sign, the  visible  structures  of  masonry  and  earth, 


with  their  landscape  surroundings,  can  be  made 
beautiful — a  source  of  pleasure  as  well  as  a 
means  for  supplying  a  physical  need.  Frequently, 
too,  these  desirable  results  can  be  obtained  at 
slight  additional  cost,  and  cases  are  not  unknown 
in  wjiich  intelligence  properly  applied  has,  in 
satisfying  esthetic  demands,  secured  practical 
economies.  But  even  if  it  does  cost  somewhat 
more  to  make  public  works  beautiful,  the  expen- 
diture, within  reasonable  limits,  is  well  justified. 
The  older  communities,  having  met  their  most 
urgent  needs  for  bare  necessaries,  can  afford 
such  investments  for  the  enjoyment  of  their  citi- 
zens. Indeed,  judicious  expenditures  of  this  sort 
are  not  an  extravagance,  for  besides  giving  whole- 
some pleasure  to  the  community  that  builds  them, 
and  its  neighbors,  fine  public  works  may  become 
a  source  of  considetable  indirect  revenue.  With- 
out doubt,  several  European  countries  attract 
their  thousands  of  tourists  annually — and  take 
toll  from  them — not  alone  because  of  beautiful 
scenery,  but  in  part  ,by  reason  of  noble  and  at- 
tractive public  and  semi-public  buildings,  bridges 
and  other  works. 

New  York  City  has  just  entered  upon  the 
construction  of,  probably,  the  greatest  system  of 
water-works  ever  actually  undertaken,  and  one 
of  the  most  ambitious  engineering  enterprises  of 
modern  days.  These  works  will  bring  water  a 
hundred  miles  or  more  from  the  Catskill  moun- 
tains, across  country  of  unusual  scenic  charm 
and  much  variety  of  topography.  In  the  valleys 
of  the  mountains,  where  thousands  of  New  York 
City's  residents  spend  their  summer  vacations, 
the  impounding  reservoirs  will  be  created.  Cats- 
kill  aqueduct  will  traverse  the  broad  and  beau- 
tiful valleys  of  the  Esopus,  the  Wallkill  and  the 
Moodna;  will  pierce  the  Highands  of  the  Hud- 
son in  crossing  the  main  valley  of  that  river,  and 
will  continue  southward  east  of  the  Hudson 
through  the  gentler  hills  and  dales  of  Putnam  and 
Westchester  counties,  where  are  many  of  New 
York's  suburbs  and  country  homes.  Along  this 
line  are  some  fifty  gatehouses,  siphon  chambers 
and  other  structures  suggesting  the  aqueduct  hid- 
den below  in  trench,  or  tunnel  or  embankment. 
Some  of  these  buildings  will  occupy  most  con- 
spicuous sites,  commanding  in  several  instances 
hundreds  of  square  miles  of  territory.  They 
cannot  be  concealed;  they  should  be  made  at- 
tractive. 

At  the  terminus  of  the  aqueduct,  Hill  View 
reservoir,  a  covered  basin,  can  readily  become  a 
park  with  broad  and  pleasing  prospects  in  many 
directions.  Near  the  large  town  of  White  Plains, 
Kensico  reservoir,  of  approximately  40,000,000,000 
gal.  capacity,  will  become  an  attractive  lake  of 
very  irregular  outline,  extending  into  the  valleys 
among  the  hills.  Its  dam,  a  masonry  wall  over 
2,000  ft.  long,  on  top  and  150  ft.  high  above  the 
surface  of  the  ground,  will  occupy  a  site  prob- 
ably more  conspicuous  than  that  of  any  exist- 
ing large  masonry  dam,  if  judged  by  the  number 
of  people  who  will  see  it  daily.  Only  25  miles 
from  the  heart  of  the  city,  at  the  terminus  of 
a  proposed  park  system,  in  the  midst  of  a  popu- 
lous suburban  region,  it  is  in  full  view,  at  close 
range,  of  a  railway  carrying  thousands  of  per- 
sons daily  to  and  from  New  York.  Large  aer- 
ation plants  may  also  be  included  in  the  system, 
throwing  numerous  jets  of  water  into  the  air  to 
considerable  height,  and  there  is  to  be  a  very  ex- 
tensive filtration  plant,  which,  it  is  to  be  desired, 
may  be  made  more  pleasing  in  appearance  than 
some  works  of  this  kind  have  been. 

What  opportunities  are  suggested  here,  with 
no  light  emphasis,  for  the  architect  and  landscape 
engineer  to  co-operate  with  the  water  works  en- 
gineer in  creating  works  which  will  be  the  more 
creditable  to  all  the  professions  concerned  for 
such  a  union  of  technically  trained  minds !  To 
these  opportunities  and  obligations  the  Board  of 


Water  Supply  has  evidently  not  been  oblivious. 
With  the  good  sense  displayed  in  other  matters 
which  it  has  been  the  pleasure  of  The  En- 
gineering Record  to  mention  the  Board  has  en- 
gaged in  a  consulting  capacity  for  the  guidance 
of  its  chief  engineer  and  his  staff  in  the  design 
and  construction  of  the  visible  portions  of  the 
works,  the  services  of  a  landscape  engineer  and  a 
firm  of  architects  of  the  highest  standing  in  their 
respective  professions.  In  selecting  these  men, 
it  has  been  stated,  not  only  was  care  exercised 
to  secure  skill  of  the  highest  order,  but  also 
those  qualities  of  personality  which  make  it  pos- 
sible for  men  to  co-operate.  Indeed,  but  slight 
acquaintance  with  the  staff  of  the  Board  is  neces- 
sary to  convince  one  that  this  idea  of  co-oper- 
ation is  one  of  the  most  dominant  notes  in  the 
policy  of  the  commissioners  and  the  chief  en- 
gineer. Assistants  who  have  been  trained  along 
the  lines  of  architecture  and  landscape  work 
have  been  engaged  as  members  of  the  engineer- 
ing force,  so  that  the  details  of  all  kinds  of  work 
may  be  elaborated  and  harmonized  under  the 
immediate  supervision  of  the  chief  engineer. 

Such  excellent  results  have  been  achieved  in 
recent  years  by  similar  association  of  architects 
and  landscape  engineers  with  civil  engineers,  that 
the  wisdom  of  this  most  recent  endeavor  to  do 
something  better  than  the  ordinary  in  the  con- 
struction of  water-works  can  not  be  gainsaid. 
It  is  to  be  hoped  that  the  good  example  of  New 
York  and  Boston  and  some  other  cities  will  soon 
become  the  usual  practice,  not  only  for  water- 
works, but  for  all  public  works.  The  recently 
completed  Metropolitan  water-works  of  Boston 
now  give  ample  justification  in  their  most  at- 
tractive appearance  for  judicious  regard  for  the 
esthetic  sensibilities  of  the  community  and  the 
slight  additional  cost  which  it  entailed.  With 
this  successful  precedent  fresh  in  mind,  this 
journal  anticipates  with  confidence  an  accom- 
plishment which  will  be  thoroughly  creditable  to 
the  metropolis  and  a  cause  of  pride  to  its  citi- 
zens, if  the  men  who  are  now  so  ably  directing 
the  works  be  allowed  to  continue  untrammelled 
in   their  good   policies. 


Problems  of  Motor  Application. 

In  view  of  the  amount  of  engineering  atten- 
tion usually  given  to  the  purchase  and  installa- 
tion of  electric  generating  equipment,  it  is  sing- 
ular that  problems  of  motor  application  are  so 
frequently  settled  off-hand  by  owners  of  indus- 
trial plants.  The  ability  of  the  average  well- 
made  motor  to  withstand  abuse  is,  no  doubt, 
partly  responsible  for  this,  and  another  reason  for 
the  quick  decisions  often  made  as  to  the  kind  of 
motor  selected  for  a  given  duty  is  found  in  the 
subdivision  of  motor  units  necessary  in  the  great 
majority  of  installations,  whether  individually  or 
group  driven.  Then  there  is  the  question  of  first 
cost  and  delivery,  which  is  naturally  important 
to  an  establishment  working  under  conditions  of 
forced  output. 

It  is  an  easy  matter  in  simple  problems  of 
motor  application  to  spend  more  time  upon  the 
selection  than  the  case  warrants,  but  in  the 
choice  of  mator  drives  where  several  units  are 
required,  there  are  .  some  fundamental  points 
which  should  not  be  overlooked  simply  because 
it  is  about  lunch  time  and  because  the  motor 
salesman  has  quoted  a  good  price  on  standard 
outfits.  The  amount  of  power,  average  and  max- 
imum, which  the  machine  or  group  to  be  driven 
will  require;  the  prospect  of  more  machines  be- 
ing added  to  the  load  of  each  motor ;  the  amount 
and  range  of  speed  regulation  necessary;  the 
character  of  attendance  that  can  be  counted  on; 
the  weight  of  the  motor  unit  and  cost  of  special 
construction  to  support  it,  if  on  a  wall  or  ceiling 
platform. ;  and  the  efficiency  curves  of  the  motors 
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offered  should  all  be  carefully  considered.  Too 
few  manufacturers  are  possessed  of  data  show- 
ing the  percentage  of  time  different  machines  are 
idle  and  the  variations  in  individual  power  de- 
mands at  different  times. 

The  question  of  motor  efficiency  is  of  much 
more  importance  than  is  always  realized.  Motor 
design  has  developed  to  a  point  where  certain 
efficiencies  may  be  expected  in  certain  types  and 
sizes  of  machines,  but  unless  a  motor  is  selected 
to  run  at  or  near  its  normal  rated  output,  the 
greater  part  of  the  time,  the  benefit  of  a  highly 
efficient  design  cannot  be  had,  the  cost  of  the 
motor  becomes  unduly  great  for  the  service  ren- 
dered, and  the  cost  of  power  lost  in  the  dis- 
tributing system  and  the  e.xpense  of  excess  cur- 
rent generation  at  the  prime  movers  above  the 
normal,  tend  to  defeat  its  economies,  which  the 
electric  drive  is  generally  capable  of  bringing 
about  if  properly  installed. 

Occasional  tests  made  on  working  installations 
are  found  to  throw  considerable  light  on  the  mo- 
tor situation  and  guide  future  decisions  as  to 
motor  selection.  On  account  of  the  extremely 
low  maintenance  cost  of  many  motors  in  definite 
commercial  ser\-ice,  there  is  often  an  absence  of 
accurate  repair  records  in  plants  where  the  most 
minute  details  of  engine,  boiler  and  generator 
maintenance  are  carefully  kept.  A  policy  of 
charging  off  motor  repairs,  however,  enables  the 
exact  cost  of  the  electric  drive  to  be  figured  in 
different  departments,  and  the  expense  of  testing 
the  starting  current,  speed  and  power  consump- 
tion of  service  motors  is  almost  nominal  in  com- 
parison with  the  value  of  the  data.  Given  a 
motor  of  large  capacity  installed  in  connection 
with  a  group  drive,  it  is  most  essential  to  find 
out  from  time  to  time  whether  it  is  being  seri- 
ously overloaded  or  not,  either  through  changes 
in  the  operating  conditions  at  the  machines  or 
through  the  addition  of  more  machine  units  than 
the  motor  can  properly  handle  at  the  maximum 
rate  of  production. 

No  question  is  of  greatei*  importance  in  the 
applications  of  electric  motors  to  commercial 
service  than  the  group  contrasted  with  the  in- 
dividual drive.  It  is  not  the  purpose  of  these 
comments  to  discuss  the  relative  advantages  of 
group  and  direct  driving,  but  to  emphasize  the 
need  of  going  into  the  question  thoroughly  in 
practice.  Expert  advice  is  more  necessary  here 
than  in  any  other  phase  of  the  motor  problem. 
Nothing  short  of  a  careful  estimate  of  the  total 
annual  cost  of  each  method,  taking  into  account 
the  installation  and  purchase  expense,  operating 
efficiency  of  each  combination,  flexibility  value, 
probable  reliability  and  repair  cost,  interdepend- 
ence of  departments,  in  brief,  the  total  power 
cost  at  the  motors  per  unit  of  manufactured 
product,  will  furnish  a  proper  basis  for  a  sound 
decision  in  motor  selection. 


Sheet  Piling  and  Earth  Pressure. 

There  are  some  puzzling  questions  which  arise 
in  connection  with  sheet  piling  as  used  for  both 
small  and  large  excavations,  especially  when  the 
latter  are  of  considerable  depth.  As  a  matter  of 
fact,  the  bracing  generally  employed  to  hold  the 
sheeting  or  sheet  piling  in  place  is  designed  more 
as  a  matter  of  judgment  than  of  exact  computa- 
tion. The  ordinary  rational  theory  of  earth 
pressure  is  based  upon  an  assumed  perfectly  dry 
material  composed  of  small  grains,  possessing  no 
coherence  among  themselves.  The  standard 
quality  of  earth  on  which  is  based  the  usual  the- 
ories of  earth  pressure  is  that  of  a  fine  granular 
mass,  whose  particles  are  free  to  move  over  each 
other  except  for  friction,  these  particles  assuming 
an  exterior  surface  slope,  under  normal  condi- 
tions, whose  tangent  to  a  horizontal  line  repre- 
sents the  coefficient  of  friction.    This  theory  re- 


sults in  an  intensity  of  pressure  for  a  mass  of 
drj-  earth  which  increases  directly  with  the  depth 
as  does  water  pressure,  but  at  a  different  rate. 
There  are  few  structures  whose  design  involves 
the  use  of  formulas  for  earth  pressure  which 
have  not  been  proportioned  upon  this  theory  if 
their  treatment  has  been  of  a  rational  character; 
in  fact,  Rankine's  and  other  similar  theories  have 
come  to  be  standard  for  this  entire  field  of  con- 
struction. Although  these  earth  pressure  theories 
have  been  criticised  for  various  alleged  defects 
of  more  or  less  serious  nature,  the  latest  is  prob- 
ably one  of  the  most  interesting  attacks  of  this 
kind. 

In  a  recent  number  of  the  "Proceedings"  of 
the  American  Society  of  Civil  Engineers,  Mr.  J. 
C.  Meem  has  presented  a  paper  on  "The  Bracing 
of  Trenches  and  Tunnels,  with  Practical  Formu- 
las for  Earth  Pressures,"  the  main  features  of 
which  were  stated  in  The  Engineering  Record 
of  Nov.  2.  In  this  paper  the  author  has  set  forth 
certain  views  as  to  earth  pressure  which  are 
based  on  his  observations  in  sheeted  or  sheet- 
piled  trenches.  He  has  observed  that  in  many 
new  excavations  both  the  bottom  and  the  bottom 
portions  of  the  vertical  sides  remain  stable  in 
place  even  when  not  supported,  while  in  the  up- 
per parts  of  the  same  trenches  the  material  has 
exhibited  such  a  tendency  to  motion  as  to  pro- 
duce heavy  pressures  against  the  sustaining 
sheeting  with  its  braces,  the  excavated  material 
not  being  dry  sand.  He  assumes,  therefore,  in 
treating  the  laws  of  pressure  thus  disclosed,  that 
the  greatest  earth  pressures  are  near  the  top  of 
the  excavation,  from  which  place  they  decrease 
to  the  bottom,  where  they  are  either  actually  or 
essentially  zero.  This  obviously  is  fundamen- 
tally at  variance  with  the  ordinarily  accepted 
law  of  earth  pressure,  which  makes  the  intensity 
of  that  pressure  zero  at  the  surface  and  a  max- 
imum at  the  bottom  of  an  excavation,  with  a 
uniform  rate  of  variation  between. 

The  difference  between  these  laws  is  radical, 
as  is  recognized  by  Mr.  Meem  himself.  If  his 
views  are  correct,  practically  the  whole  body  of 
present  and  past  practice  in  connection  with 
earth  pressures  is  altogether  wrong,  except  in 
the  case  of  dry,  sandy  material,  for  which  he 
would  employ  the  generally  accepted  theory  of 
earth  pressure,  the  law  of  whose  variation  with 
the  depth  below  the  surface  is  similar  to  that  of 
liquid  pressure,  i.  e.,  the  intensity  varies  directly 
as  the  depth. 

Probably  every  experienced  engineer  who  has 
had  much  to  do  with  the  design  and  construction 
of  structures  to  resist  earth  pressure,  has  recog- 
nized the  familiar  fact  that  the  standard  theories 
of  earth  pressure  are  not  supposed  to  be  more 
than  approximately  correct  for  other  materials 
than  dry  sand.  There  are,  however,  with  equal 
probability,  very  few  who  would  be  willing  to 
postulate  with  emphasis  that  the  intensity  of 
pressure  against  sheet  piling  and  its  bracing  de- 
creases with  the  depth  of  excavation,  becoming 
zero  at  the  bottom  of  the  latter,  and  acquiring  a 
maximum  value  in  its  upper  part.  It  is  true  that 
in  almost  any  excavation  other  than  in  dry  sand, 
the  material  in  its  bottom  stands  stiff  and  un- 
disturbed for  a  greater  or  less  period  of  time 
after  the  excavation  is  completed.  There  is 
nothing  uncommon  about  that;  it  is  a  matter  of 
frequent  observation..  A  damp  clayey  or  loamy 
material  holding  considerable  moisture  assumes 
under  the  heavy  pressure  of  the  superposed  ma- 
terial a  stiff,  dense  and  firm  condition,  which 
disappears  only  after  weathering,  and  much 
weathering  in  some  cases. 

If  a  trench  or  other  excavation  is  to  be  quickly 
completed  and  refilled,  insufficient  time  may 
elapse  for  such  material  to  lose  its  moisture,  and 
so  to  become  friable  or  granular  behind  the  sheet- 
ing and  produce  intensities  of  pressure  of  rela- 


tively high  values.  This  is  precisely  what 
takes  place  in  many  excavations  of  magni- 
tude. Material  is  frequently  found  capable  of 
maintaining  a  vertical  face  for  a  considerable 
time  even  without  the  support  of  sheeting,  but 
the  instances  are  rare  where  such  faces  will  not 
soon  become  dry  enough  to  lose  coherence  and 
granulate  to  a  marked  degree,  and  slough  off  or 
fall  away  if  unsupported,  like  any  dry  granular 
material  in  which  the  maximum  intensity  of  pres- 
sure is  found  at  or  near  the  bottom  of  the  ex- 
cavation. Under  such  circumstances  it  certainly 
would  not  be  prudent  or  safe  to  rely  upon  the 
temporary  tenacity  thus  disclosed  to  hold  long 
in  position  the  sides  of  such  excavations.  It  is 
a  matter  of  common  experience  to  observe  the 
weakening  by  dessication  of  vertical  earth  faces, 
nor  is  it  so  very  infrequent  to  experience  the 
failure  of  sheeting  with  its  bracing  from  this  kind 
of  a  cause.  The  matter  practically  reduces  itself 
to  taking  chances  with  these  excavated  faces  and 
hazard  reaching  the  refill  before  the  material 
with  its  reduced  moisture  has  ap  opportunity  to 
assert  its  capacity  for  lateral  pressure. 

More  than  one  instance  of  this  character  has 
resulted  in  failure.  Experience  with  excavations 
in  general  has  taught  the  important  lesson  thaf, 
except  in  comparatively  few  cases  of  unusually 
tenacious  m.iterial,  it  is  safer  to  assume  that  the 
relatively  dry  granular  condition  may  prevail 
sooner  than  anticipated,  and  that  in  general  it 
is  prudent  to  accept  the  indications  of  the  stand- 
ard theories  of  earth  pressure,  if  there  is  much  at 
stake.  In  the  more  difficult  and  dangerous  sat- 
urated or  semi-saturated,  materials,  it  takes  but 
little  experience  to  confirm  the  accepted  laws  of 
earth  pressure  and  to  realize  that  such  earth 
pressure  theories  as  that  of  Rankine  are  among 
the  valuable  technical  assets  possessed  by  the  en- 
gineer. 


Notes  and  Comments. 


The  Detroit  Tunnel  Operations  described 
in  this  journal  last  week  and  in  previous  issues 
are  so  novel  as  to  deserve  a  word  of  comment. 
Several  projects  for  constructing'  subaqueous 
tunnels  have  been  proposed  in  which  sections  of 
the  tunnel  are  built  on  ways,  laimchcd  and  towed 
to  the  place  where  they  are  to  be  sunk,  but  in 
this  undertaking  the  various  steps  are  unique  in 
their  conception.  The  forms  are  first  sunk,  then 
surrounded  by  concrete  placed  under  water,  and 
finally  the  forms  are  pumped  out  and  lined  with 
concrete  without  the  use  of  compressed  air.  This 
procedure  was  first  proposed  by  Mr.  W.  J.  Wil- 
gus,  a  fact  that  was  unfortunately  not  stated  in 
the  article  printed  last  week.  Mr.  Olaf  Hoff,  of 
the  Butler  Bros.-Hoff  Co.,  the  contractors,  is  in 
personal  charge  of  the  work  and  has  elaborated 
the  details  in  a  most  ingenious  manner  in  order 
to  carry  out  the  contract  successfully. 


The  Am.nERG  Rv.  Electrification,  the  most 
extensive  undertaking  of  this  nature  now  under 
way,  affords  an  interesting  example  of  the  accu- 
racy of  some  of  the  general  statements  in  Mr. 
Armstrong's  valuable  paper  reviewed  elsewhere 
in  this  issue.  This  road,  a  single-track  line,  is 
understood  to  have  more  business  than  any  other 
crossing  the  Tyrolean  Alps,  about  forty  trains 
moving  over  it  daily  in  each  direction.  This 
traffic  has  congested  the  line  many  times  annually 
during  recent  years  and  it  has  become  necessary 
to  double-track  the  road,  an  enormously  expen- 
sive undertaking,  or  to  provide  means  for  hauling 
heavier  trains  at  higher  speeds.  By  adopting 
electric  traction  the  capacity  of  the  road  can  be 
increased  so  per  cent,  at  a  far  smaller  outlay 
than  that  for  a  second  track.  The  consulting  en- 
gineer for  the  work  is  Prof.  C.  L.  de  Muralt  of 
the   University   of  Wisconsin,   who    has   selected 
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the  three-phase  system  for  this  installation,  a  se- 
lection practically  forced  by  the  railway  authori- 
ties' drawbar  pull  and  speed  requirements,  which 
make  it  necessary  to  develop  3,ooo-h.-p.  with  a 
locomotive  weighing  not  more  than  60  tons.  The 
current  will  be  furnished  by  hydro-electric  sta- 
tions and  on  the  down-grades  the  motors  on  the 
locomotives  will  act  as  generators,  returning  cur- 
rent to  the  line  and  saving  a  large  sum  otherwise 
required  for  power,  in  addition  to  reducing  heavy 
wear  of  brake  rigging. 


The  Enormous  Arch  of  reinforced  concrete, 
with  its  clear  span  of  710  ft.,  which  is  the  central 
feature  of  the  design  for  the  Henry  Hudson 
memorial  bridge  at  New  York  prepared  by  Prof. 
Wm.  H.  Burr,  is  the  boldest  bridge  project  for 
many  a  year.  The  designer  has  been  working 
out  the  details  of  the  plans  for  more  than  a  year, 
assisted  by  the  engineers  of  the  city's  Department 
of  Bridges,  and  the  project  is  now  before  the 
Municipal  Art  Commission  for  its  approval.  It 
goes  without  saying  that  the  designs  will  receive 
critical  study  by  bridge  specialists  everywhere, 
for  no  masonry  arch  approaching  it  in  spaIn  or 
resembling  it  in  design,  save  as  a  miniature  re- 
sembles a  large  canvas,  has  been  worked  out  be- 
fore. At  one  step,  reinforced  concrete  construc- 
tion has  been  advanced  from  the  very  conserva- 
tive works  of  the  past  to  a  structure  that  prob- 
ably represents  the  maximum  limits  of  practica- 
bility of  the  material.  The  computations  have 
been  conducted  with  great  thoroughness  by  Mr. 
Leon  S.  Moisseiff,  of  the  Department  of  Bridges, 
whose  analytical  ability  is  widely  known,  and 
methods  of  building  the  structure  have  been  de- 
veloped sufficiently  to  demonstrate  their  feasibil- 
ity. Those  critics  who  pronounce  a  hasty  judg- 
ment against  the  design  will  therefore  probably 
find  that  their  arguments  have  already  been  ex- 
amined during  the  progress  of  the  studies  and 
have  been  met  satisfactorily. 


The  Exc.wation  Records  which  Colonel  Goe- 
thals  and  his  staff  continue  to  make  at  Panama 
are  astonishing.  The  September  record  was  a 
gratifying  achievement,  but  that  of  October  is 
a  complete  surprise.  During  the  month  about 
1,844.500  cu.  yd.  of  material  were  taken  from  the 
canal  prism,  an  increase  of  more  than  23  per 
cent,  over  the  record  for  September.  The  sig- 
nificant fact  of  this  accomplishment  was  that 
during  October  the  rainfall  amounted  to  17.1  in., 
as  compared  with  11.9  in.  in  September  and  11.89 
in.  in  August.  In  addition  to  the  material  taken 
from  the  canal  prism  about  24,300  cu.  yd.  were 
removed  from  accessory  works,  chiefly  the  ex- 
cavation for  the  big  locks.  If  excavation  can  be 
carried  on  at  this  rate  during  a  month  of  such 
heavy  rainfall,  what  may  not  be  expected  during 
the  season  when  the  working  conditions  are  more 
favorable?  That  the  best  excavation  records  ob- 
tained under  Mr.  Stevens  have  been  increased 
more  than  75  per  cent,  during  the  month  of  the 
year  worst  adapted  for  such  work  is  a  pretty 
good  indication  of  progress.  Another  thing  just 
as  important  in  one  sense  is  the  excellent  result 
of  Secretary  Bishop's  endeavor  to  do  away  with 
all  needless  causes  of  discontent  on  the  isthmus. 
As  chairman  of  the  Commission's  committee  on 
grievances  he  hears  every  complaint  and  is  able 
to  make  a  thorough  investigation  of  it.  By 
means  of  the  "Canal  Record"  which  is  distributed 
free  among  all  employees  whose  names  are  on 
the  "gold"  roll,  he  has  accomplished  wonders 
in  producing  that  feeling  of  common  interest  and 
united  endeavor  essential  for  the  best  results 
where  large'  bodies  of  men  are  engaged.  The 
present  situation  on  the  isthmus  is  certainly  one 
in  which  the  American  people  may  take  justifi- 
able pride. 


The  Lack  of  Balanced  Education  afforded 
by  courses  in  engineering  colleges  is  discussed  at 
some  length  in  the  recent  annual  report  of  Presi- 
dent Schurman,  of  Cornell  University.  These 
courses  suffer,  in  his  opinion,  from  being  exclu- 
sively in  the  field  of  mathematics  and  physical 
sciences.  He  believes  that  the  modern  engineer, 
to  be  truly  educated,  needs  a  training  broader 
than  science  and  its  applications.  He  must  have 
the  liberal  expansion  of  mind  which  comes  from 
the  study  of  literature,  history  and  philosophy 
if  he  is  to  attain  the  highest  rank.  The  prob- 
lem, however,  of  teaching  all  the  professional 
subjects  made  necessary  by  the  advance  of  engi- 
neering practice  necessarily  makes  the  curriculum 
of  the  four-year  course  more  and  more  techni- 
cal and  less  place  than  ever  remains  for  any  of 
the  liberal  arts.  As  a  result.  President  Schur- 
man states :  "All  over  the  country  men  are 
graduating  in  the  engineering  courses  with  an 
ignorance  of  literature,  history  and  liberal  arts 
so  dense  that  no  proficiency  in  science  and  tech- 
nology can  save  them  from  the  charge  of  being 
uncultured,  especially  when,  as  so  often  happens 
as  a  necessary  result  of  their  limited  reading  of 
literature,  they  are  unable  to  express  themselves 
either  in  speech  or  writing  in  correct  English 
prose."  Consequently  a  five-year  course  is  sug- 
gested as  the  next  step  to  be  taken  for  improv- 
ing the  education  of  engineers  at  Cornell.  The 
extra  time  gained  by  the  additional  year  is  to  be 
given  up  to  humanitarian  subjects,  in  order  that 
the  graduates  may  receive  some  measure  of  real 
education  as  distinct  from  technical  training. 
This  will  be  considered  an  advance  by  a  good 
many  of  the  engineers  who  hold  that  the  next 
great  step  in  elevating  their  profession  will  be  in 
the  broader  education  of  those  following  it. 
Whether,  however,  the  suggestion  of  Professor 
Schurman  to  add  an  additional  year,  and  prefer- 
ably two  years,  to  the  present  course  in  order 
to  incorporate  liberal  arts  studies  along  with 
those  of  a  technical  nature  should  be  preferred 
to  the  requirement  of  a  course  in  the  liberal  arts 
in  a  college  as  a  preparation  for  technical  studies 
will  certainly  be  a  matter  of  debate.  It  must  be 
recognized  that  in  the  West  where  technical  edu- 
cation is  largely  conducted  in  state-aid  colleges, 
the  requirements  for  admission  are  extremely 
low  in  the  elements  of  history,  literature  and  the 
arts.  While  the  technical  instruction  in  all  parts 
of  the  country  is  on  a  pretty  satisfactory  plane, 
the  fact  remains  that  the  instruction  in  academic 
branches  as  distinct  from  scientific  branches  is 
by  no  means  of  such  a  uniform  character.  It 
may  be  better,  therefore,  to  keep  technical  train- 
ing such  as  is  given  in  a  four-year  course  in  an 
engineering  college  an  entirely  distinct  thing 
from  the  education  in  a  liberal  arts  course. 


ture,  the  largest  run  in  any  day  being  1,845 
cu.  ft.  There  has  been  no  break-down  whatever. 
The  sum  of  $40,307  has  been  spent  for  all  re- 
pairs made  to  asphalt  pavements  during  the 
year,  while  under  the  old  rates  the  city  would 
have  been  obliged  to  pay  the  Barber  Asphalt 
Paving  Co.  $114,500  for  the  same  amount  of 
work.  The  first  year's  saving  due  to  the  plant 
is,  therefore,  $8,000  more  than  the  actual  cost  of 
the  entire  installation. 


Municipal  Repair  Plants  for  maintaining  as- 
phalt pavements  in  proper  condition  have  been  a 
subject  of  considerable  controversy  for  a  num- 
ber of  years.  For  some  time  this  journal  be- 
lieved that  the  desirability  of  installing  and  car- 
rying on  such  plants  was  questionable  in  many 
cities,  particularly  those  where  the  management 
of  public  works  did  not  rest  in  the  hands  of 
technically  trained  officials.  The  experience  to 
date  with  such  plants  has  been  wholly  favorable, 
however.  The  city  of  New  Orleans  is  one  of 
the  largest  which  has  tried  such  a  plant  and  in 
the  last  report  of  Captain  Hardee,  city  engineer, 
the  operations  for  the  past  year  are  stated  to  have 
been  entirely  satisfactory.  The  mechanical  equip- 
ment is  complete  in  all  respects  and  the  stone 
crusher  has  furnished  a  large  amount  of  broken 
stone  for  other  than  pavement  purposes.  The 
asphalt  machinery  has  been  worked  every  day 
during  the  year  except  Sundays,  holidays  and 
rainy  days.  During  the  141  working  days  it 
turned  out  88,947  cu.  ft.  of  wearing  surface  mix- 


FiNANCiAL  Hysterics,  like  the  recent  exhi- 
bitions in  a  few  places,  are  the  same  strange 
things  seen  when  a  crowded  street  car  bumps 
good  and  hard  into  a  substantial  truck.  Before 
the  raotorman  and  driver  are  well  into  their 
controversy  concerning  each  other's  character, 
ability  and  future  abode,  some  of  the  passengers 
will  have  shrieked  themselves  into  a  frenzy  or 
have  fainted  away.  It  isn't  their  fault  and  they 
will  be  mightly  ashamed  of  themselves  afterward; 
but  for  a  time  they  make  a  disturbance  all  out 
of  proportion  to  the  danger,  and  everybody  who 
sees  them  carry  on  is  more  or  less  upset  It  is 
about  the  same  when  a  policeman  grabs  a  husky 
pickpocket  and  clubs  him  into  submission.  Some 
people  who  don't  know  what  the  row  is  about 
will  vociferously  condemn  the  wanton  assault  on 
an  inoffensive  citizen,  while  the  fellow  whose 
pocket  was  picked  will  be  equally  mad  because 
he  has  to  go  to  the  station  house  to  get  his  things 
back.  A  few  weeks  ago  some  of  our  good  finan- 
cial policeman  fired  out  of  several  New  York 
banks  a  few  men  whose  absence  from  banking 
circles  was  considered  desirable.  The  usual 
crowd  collected  at  the  noise  of  the  row  and 
started  all  sorts  of  baseless  rumors.  To  cap  the 
performance,  a  fool  newspaper  reported  the  next 
day  that  there  was  trouble  in  a  great,  sound 
financial  institution.  Immediately  there  "were  hys- 
terics ;  a  silly,  reasonless  exhibition  just  like  the 
ladylike  variety  we  all  regard  with  pity.  It  has 
scared  a  good  many  timid  souls  through  the 
country,  however,  but  •  perhaps,  after  all,  it  was 
a  good  thing  it  happened.  A  few  of  us  will  have 
our  money  tied  up  for  a  time  in  suspended  banks, 
but  we  will  get  it  out  again  before  long.  In  the 
interim  we  will  learn  to  be  a  little  careful  of  our 
pennies,  which  will  do  no  harm.  For  some 
months  brash  persons  will  not  have  the  means 
to  rush  headlong  into  big  enterprises  which  can- 
not stand  careful  investigation,  and  some  manu- 
facturers may  have  to  hunt  around  a  bit  for  or- 
ders instead  of  selecting  at  leisure  the  best  of 
the  host  urgently  thrust  into  their  hands.  The 
trouble  will  be  repaid  if  Congress  will  take  the 
lesson  of  recent  events  to  heart,  as  it  seems 
likely  to  do,  and  repair  our  currency  system. 
Such  a  wretchedly  inadequate  system  would  long 
ago  have  brought  on  a  slow  fatal  decline  if  the 
basis  of  our  national  prosperity  was  not  so  vig- 
orous that  even  this  powerful  irritant  could  do 
no  more  than  produce  an  occasional  itch.  The 
present  system  is  just  about  as  elastic  as  a  dry 
mud  pie,  and  not  much  more  useful.  It  now  ap- 
pears probable  that  this  makeshift  will  be  sup- 
planted very  soon  by  something  as  good  in  its 
results  as  the  systems  of  Great  Britain  and 
France.  The  trouble  we  have  had  the  last  few 
weeks  has  been  due  mainly  to  lack  of  currency, 
and  that  was  caused  by  the  inability  of  our  rigid 
banking  law  to  render  any  help  when  a  few  men 
went  crazy,  shouted  "thief,"  and  scared  timid  peo- 
ple into  the  foolish  belief  that  their  money  was 
safer  under  their  pillows  than  in  the  banks.  The 
bankers  in  a  few  cities  have  had  a  hard  time  with 
their  frightened  deoositors,  but  if  Congress  will 
attend  to  its  part  of  the  job  and  the  people  at 
large  will  refuse  to  get  scared  when  hysterical 
persons  yell  "ruin,"  this  disturbance  will  be  cured 
in  short  order. 
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A  Column  Connaction. 

The    Structural    Features    of   the    Singer 
Building,  New  York. 

The  general  interest  aroused  in  the  Singer 
Building  by  the  widespread  stories  of  the  work 
of  a  steeple-jack  on  the  top  of  its  lofty  flag- 
staff makes  it  desirable  to  bring  together  the 
leading  facts  concerning  its  structural  features, 
already  described  in  detail  in  many  articles  in 
previous  issues  of  this  journal.  The  building,  at 
the  comer  of  Liberty  St.  and  Broadway,  covers 
an  area  of  about  24,000  sq.  ft,  with  "a  main 
structure  having  a  uniform  height  of  fourteen 
stories,  surmounted  by  a  large  tower  612  ft.  in 
extreme  height  above  the  curb.  It  includes  the 
old  steel  frame  Singer  and  Bourne  Buildings 
originally  ten  and  fourteen  stories  high  respec- 
tively, and  their  additions  and  extensions  which 
have  been  combined  into  a  single  continuous 
structure  with  fronts  of  about  133  ft  on  Broad- 
way and  238  ft  on  Liberty  St.  The  old  Bourne 
Building  and  the  old  Singer  Building  have  gril- 
lage foundations  on  sand,  the  Bourne  Building 
addition  has  reinforced  concrete  spread  footings, 
and  the  addition  to  the  Singer  Building  and  its 
great  tower  have  concrete  pier  foundations  car- 
ried down  by  the  pneumatic  caisson  process  to 
rock  at  a  maximum  depth  of  about  92  ft.  below 
the  Broadway  curb. 

The  building  is  of  fireproof  steel  cage  con- 
struction of  the  ordinary  type,  except  that  special 
provision  is  made  to  resist  wind  pressure  in  the 
tower.  It  is  designed  for  office  purposes  and 
has  a  two-story  curved  mansard  roof  and  flat 
deck  corresponding  with  that  of  the  old  Singer 
Building.  The  tower,  63  ft.  square  at  the  base, 
has  vertical  walls  faced  with  brick  and  lime- 
stone. It  is  located  near  the  centre  of  the  Singer 
extension  with  the  front  wall  parallel  to  Broad- 
way and  about  30  ft.  back  from  the  curb  line, 
so  that  the  main  building  has  the  effect  of  a 
wide  base  about  200  ft.  high  for  the  tower  shaft. 
The  tower  contains  thirty-three  principal  stories 
above  the  main  roof,  making  forty-seven  stories 
in  all,  and  terminates  in  a  segmental  dome  spring- 
ing from  the  thirty-eighth  story  and  finished  with 
a  flat  deck  at  the  forty-second  floor,  carrying  a 
lantern  about  16  ft.  square  and  63^  ft  high,  with 
a  steel  flag-pole  rising  nearly  36  ft.  above  it.  The 
highest  office  floor  is  the  fortieth,  at  an  elevation 
of  524  ft.  above  the  curb,  and  the  lantern  balcony, 
562  ft  above  the  curb,  is  the  highest  point  accessi- 
ble to  the  public,  while  the  summit  of  the  small 
dome  is  612  ft.  and  the  top  of  the  flag-pole  is 
668  ft  above  the  curb. 

The  numbering  of  floors  adopted  in  this  arti- 
cle differs  somewhat  from  that  used  in  the  pre- 
vious articles.  On  the  architect's  plans  two 
stories,  known  as  the  ground  story  and  messanine 
story,  are  not  numbered,  therefore  what  is  called, 


on  the  architect's  plans,  the  first  story  is  in  real- 
ity the  second  story.  The  mezzanine  story,  be- 
tween the  thirteenth  and  fourteenth  stories,  was 
not  numbered,  so  that  in  the  present  numeration 
the  story  originally  designated  as  the  fourteenth 
becomes  the  sixteenth,  and  all  stories  above  it 
are  correspondingly  changed  from  the  former 
designation,  numerals  commencing  at  ground 
level. 

The  structural  features  correspond  with  recent 
practice  for  steel  cage  office  buildings  and  are 
most  interesting  in  the  provisions  for  wind  brac- 
ing required  for  the  30-lb.  horizontal  pressure 
assumed  on  the  entire  vertical  surface  of  the 
building.  There  are  58  lines  of  steel  columns 
with  closed  rectangular  cross-sections,  which 
support  the  beams  and  girders  of  the  various 
tiers  on  horizontal  connection  angles  field-riveted 
to  their  top  and  bottom  flanges.  In  the  fourth 
story  one  of  the  corner  columns  is  carried  on  a 
triple  web  cantilever  plate  girder  30  in.  deep  and 
18  ft.  long,  which  receives  a  load  of  about  500,000 
k  lb.  and  is  anchored  by  bearings  on  the  under  side 
of  brackets  riveted  to  one  of  the  interior  col- 
umns. The  columns  have  cast-steel  bases  dis- 
tributing their  loads  over  I-beam  grillages  cov- 
ering the  tops  of  the  concrete  piers.  Tower  col- 
umns have  maximum  combined  loads  of  as  much 
as  1,637  tons  and  have  correspondingly  massive 
lower  story  sections. 

The  heavy  wind  pressure  is  resisted  by  a  sys- 
tem of  25  vertical  panels  of  X-bracing  between 
adjacent  pairs  of  columns.  Four  panels  termi- 
nate at  the  sixteenth  story,  sixteen  panels  in  the 
corners  of  the  tower  are  carried  up  to  the  thirty- 
fourth  story,  and  the  remaining  five  panels,  be- 
tween the  interior  columns  of  the  tower,  are  car- 
ried up  to  the  thirty-eighth  story.  In  nearly  all 
cases  the  wind  bracing  consists  of  full-length  in- 
tersecting diagonals  in  each  panel.  All  of  the 
horizontal  members  are  made  of  pairs  of  chan- 
nels back  to  back,  and  the  same  construction  is 
used  for  the  diagonal  members  except  in  the 
highest  stories,  where  the  strains  are  lighter  and 
single  channels  or  angles  are  used  instead.  Some 
of  the  wind-braced  panels  are  replaced  in  the* 
lower  stories  with  knee-braces  instead  of  full- 
length  diagonals.  In  the  tower,  the  X-braces  are 
arranged  in  alternate  long  and  short  vertical 
panels  to  clear  the  door  and  window  openings. 

In  all  cases  the  wind  braces  are  field-riveted 
to  wide  projecting  connection  plates  shop-riveted 
to  the  columns.  In  many  cases  these  occur  on 
three  faces  of  the  same  columns,  making  them 
extremely  bulky  and  difficult  to  store  or  handle. 
The  tower  has  36  columns  continuous  through  the 
fourteen-story  building  to  a  point  320  ft.  above 
its  roof  at  the  foot  of  the  dome  510  ft.  above 
the  curb. 

The  four  center  columns  are  continuous  to  the 
forty-fifth  story  about  580  ft.  above  the  curb, 
where  they  support  the  light  framework  of  the 
upper  dome  about  30  ft.  higher.  They  have  a 
total  length  of  57014  ft  each  and  a  cross-section 
of  160  sq.  in.  at  the  bottom,  while  the  others  are 
only  499  ft  high,  but  have  about  the  same  cross- 
section.  Eight  of  them  are  anchored  with  four 
4^^-in.  vertical  screw  rods  engaging  pin-connected 
riveted  links  extending  through  the  pier  40  or 
50  ft.  to  its  base,  where  they  are  secured  to  an- 
chors cast  into  the  concrete  so  as  to  develop  the 
full  weight  of  the  pier,  estimated  at  about  1,150,- 
000  lb.,  and  the  enormous  earth  friction  on  its 
vertical  sides  to  resist  the  maximum  upward  re- 
action of  about  925,000  lb.  developed  by  the  over- 
turning moment  of  the  wind  as  described  in  The 
Engineering  Record  of  May  4. 

The  four-story  dome,  63  ft.  in  diameter  at  the 
base  and  50  ft  high,  has  four  hip  rafters  at  the 
corner  columns.  Each  of  them  is  double  and 
each  part  is  made  of  a  pair  of  curved  is-in. 
channels  riveted  together  back  to  back.  They 
are  seated  on  diagonal  bea^s  in  the  thirty-eighth 


floor,  and  rise  nearly  vertical  to  the  thirty-ninth 
floor,  above  which  they  curve  inward  to  the 
forty-second  floor,  having  gusset  plate  connec- 
tions riveted  between  their  webs  for  each  floor- 
beam.  They  are  made  in  two  sections,  field- 
spliced  in  the  thirty-ninth  story  and  connected 
at  the  fortieth  and  forty-second  to  cantilever 
floorbeams  projecting  beyond  the  four  centra 
columns  of  the  tower.  In  each  face  of  the  tower 
there  are  four  intermediate  curved  jack  rafters 
similar  to  the  hip  rafters  between  them. 

The  contract  for  the  sub-structure  was  award- 
ed September  18,  1906,  and  required  that  it 
should  be  completed  ready  to  receive  the  steel 
superstructure  in  no  calendar  days.  As  soon 
as  the  old  buildings  were  demolished,  a  timber 
platform  30  ft.  wide  was  built  on  falsework  bents 
from  the  Broadway  front  through  the  center  of 
the  lot  nearly  to  the  rear,  and  served  for  load- 
ing and  unloading  materials.  It  was  provided 
near  the  middle  with  a  two-story  tower  28  ft. 
high,  with  clearance  underneath  for  wagons,  and 
had  a  30-ft  steel  extension  with  a  6o-ft  15-ton 
wooden  boom  at  each  corner  commanding  the  en- 
tire area  of  the  lot. 

Wooden  caissons  of  a  maximum  weight  of  12 
tons  were  delivered  complete  by  wagons  from 
the  contractor's  yard  and  were  unloaded  and  set 
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Completed    Tower    Framework. 

in  place  by  the  derrick  booms,  and  the  concrete 
piers  were  built  like  tall  vertical  shafts  on  their 
decks,  before  sinking  was  commenced,  thus  sav- 
ing cofferdams  and  providing  a  great  weight  for 
forcing  them  into  the  excavation  made  later  by 
men  working  under  pneumatic  pressure  in  the 
usual  way.  In  this  way,  the  thirty  caissons  were 
sunk  a  little  below  the  surface  of  the  hard  pan 
and  the  excavation  continued  below  them  to  rock 
for  the  concrete  filling.  The  work  was  carried 
on  continuously  by  two  150-men  shifts  in  charge 
of  Mr.  Alexander  Allaire,  superintendent  for 
the  Foundation  Company,  contractors. 

All  of  the  structural  steel  was  fabricated  at 
the  Millikcn  bridge  shop,  Staten  Island,  and 
shipped  on  lighters  to  pier  No.  11  in  the  East 
River,  where  it  was  delivered  on  trucks  to  the 
Broadway  front  of  the  building  and  immedi- 
ateily  unloaded  by  means  of  a  derrick  seated  at 
first  at  street  level  and  afterwards  moved  up  with 
the  steel  work  every  second  tier.  The  derrick 
was  of  special  construction  designed  by  the  con- 
tractors and  had  a  75-ft.  mast  and  a  6s-ft.  boom 
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of  40  tons  capacity.  Both  mast  and  boom  were 
round  sticks  of  timber  with  cast-steel  and  forged 
steel  fittings,  and  the  mast  was  provided  with 
connections  for  sixteen  lJ4-in.  steel  guy  ropes, 
only  eight  of  which  were  used  for  this  work. 
It  weighed  10  tons  and  was  equipped  with  J^-in- 
wire-rope  tackles  for  the  hoisting  and  topping 
lifts  which  were  rove  with  from  nine  to  three 
parts,  diminishing  as  the  work  advanced  and  the 
weight  of  the  members  decreased.  The  derrick 
was  hoisted  from  story  to  story  in  the  usual  man- 
ner, first  unshipping  the  boom  and  using  it  as  a 
gin  pole  on  the  second  floor  to  hoist  the  mast 
with.    The  entire  operation  required  only  about 


The  erection  of  the  tower  was  commenced  at 
the  seventeenth  floor  about  the  middle  of  July, 
and  was  completed-  Sept.  isth,  about  2,000  tons 
of  steel  having  been  raised  from  200  to  600  ft. 
during  that  interval.  This  part  of  the  work 
was  considerably  delayed  by  the  narrow  width 
of  the  panels,  which  made  it  almost  impossible 
to  store  more  than  ope  of  the  bulky  column  sec- 
tions in  each  space,  and  by  the  awkward  location 
of  the  column  splices  which,  in  order  to  clear  the 
wide  connection  plates  for  the  wind  bracing, 
were  placed  almost  midway  between  the  floors 
and  required  the  construction  of  scaffolds  for 
field  riveting. 


View    of       Singer    Building      Tower    during    Erection. 


three  hours  and  was  accomplished  by  the  regular 
force  of  erectors. 

The  steel  was  either  assembled  in  final  posi- 
tion as  unloaded  or  was  temporarily  stored  on 
the  highest  tier  of  beams  until  the  columns  and 
girders  could  be  set.  Occasionally  bundles  of 
small  light  pieces  were  temporarily  stored  on  the 
bridge  over  the  sidewalk.  The  heaviest  member 
lifted  was  a  S4-ft.  section  of  one  of  the  columns, 
which  weighed  28  tons.  All  pieces  were  handled 
with  chain  slings.  The  main  part  of  the  building 
was  erected  at  the  rate  of  about  two  2SO-ton 
tiers  per  week,  and  was  completed  up  to  the 
fourteenth  story  about  June  ist  with  a  maximum 
force  of  200  men.  The  work  was  then  practically 
suspended  for  nearly  six  weeks,  and  when  re- 
sumed the  tower  was  erected  at  the  rate  of  four 
tiers  in  seven  days,  the  heaviest  tier  weighing 
about  140  tons. 


After  the  completion  of  the  main  building  up 
to  and  including  the  seventeenth  floor,  which 
serves  as  a  roof  deck,  some  of  the  wall  columns 
in  the  Broadway  front  were  continued  from  the 
fourteenth  floor,  where  they  terminated  and  the 
curved  mansard  roof  rafters  commenced,  to  the 
seventeenth  floor  at  the  level  of  the  main  flat 
roof  by  temporary  steel  columns  braced  in  posi- 
tion. These  carried  steel  girders  and  heavy 
wooden  beams  and  planks  forming  a  deck  at  the 
seventeenth  floor  level,  which  extended  over  the 
curved  mansard  roof  and  provided  a  substantial 
landing  platform  for  the  steel  members  used  in 
the  tower. 

The  40-ton  boom  derrick  was  seated  at  this 
point  and  hoisted  all  steel  members  from  trucks 
on  Broadway,  deposited  them  on  the  platform 
or  delivered  them  directly  to  a  similar  derrick 
of  2S-tons  capacity  that  was  carried   up  in  the 


usual  manner  with  the  successive  tiers  of  beams 
in  the  tower  and  erected  the  entire  framework  of 
the  latter.  Being  located  in  the  center  of  the  tower 
the  derrick  mast  was  about  60  ft.  from  the 
Broadway  front  of  the  building  and  its  boom  was 
not  long  enough  to  command  the  trucks  in  the 
street  below,  hence  material  was  hoisted  at  two 
operations  as  already  described. 

The  40-ton  derrick  hoisted  from  the  street 
to  the  seventeenth  floor,  a  little  over  200  ft.,  in 
about  ij4  minutes  and  was  operated  by  a  Lidger- 
wood  engine  permanently  located  on  the  first 
floor.  The  2S^on  derrick  was  operated  by  an- 
other Lidgerwood  engine  seated  on  the  seven- 
teenth floor  and  provided  with  steam  from  'the 
boiler  for  their  compressors.  It  had  a  maximum 
record  of  unloading  and  hoisting  400  tons  of 
steel  in  6  hours.  The  hoisting  tackle  for  this 
derrick  was  rove  with  a  spliced  J4-in-  steel  wire 
rope  2,500  ft.  long  and  the  lower  block  was  pro- 
vided with  a  l,soo-lb.  cast-iron  counterweight  to 
assist  it  in  overhauling.  In  its  highest  position 
on  the  fortieth  floor,  it  hoisted  materials  from 
the  landing  platform  on  the  seventeenth  floor 
about  350  ft.  in  3  minutes.  It  was  moved  up 
with  every  second  tier  of  beams  in  the  usual 
manner  and  was  only  out  of  service  about  ij4  or 
2  hours  for  each  operation.  Each  hoisting  en- 
gine was  provided  with  two  gongs  operated  by 
electric  buttons  at  their  derricks,  signals  from 
which  controlled  all  of  the  hoisting. 

The  sixteen  columns  in  the  tower  were  erected 
like  those  in  the  main  building  up  to  the  base  of 
the  dome,  above  which  the  four  center  columns 
were  first  erected,  together  with  their  beams 
and  girders,  by  the  derrick  seated  on  the  thirty- 
eighth  floor.  The  lower  halves  of  all  the  curved 
dome  rafters  were  then  set  m  position  and  con- 
nected to  the  floor-beams  and  girders,  bracing 
them  with  sufficient  stability  to  maintain  them 
until  after  the  derrick  was  raised  to  the  fortieth 
floor  and  erected  the  next  section  of  the  four  cen- 
ter columns.  The  upper  parts  of  the  double  hip 
rafters  were  then  erected  and  their  upper  ends 
connected  to  the  column  framework  of  the  tow- 
er, after  which  the  intermediate  jack  rafters  were 
erected,  the  first  ones  having  their  upper  ends 
guyed  until  final  connections  could  be  made  com- 
pleting the  framework  of  the  dome.  The  derrick 
was  not  moved  above  the  fortieth  floor  and  in 
that  position  it  erected  all  of  the  steel  up  to 
the  forty-fourth  floor,  which  is  the  second  in  the 
lantern  and  is  about  47  ft.  above  the  fortieth 
floor.  The  three  last  floors  and  the  small  dome 
extend  to  a  total  height  of  about  36  ft.  more, 
and  are  composed  of  such  light  members  that 
they  were  easily  handled  by  breast  derricks  with 
windlasses  raised  by  hand  to  the  successive  tiers. 
Considerable  delay  and  difficulty  were  experi- 
enced in  the  erection  of  the  tower,  dome  and 
lantern  on  account  of  the  narrow  horizontal  area 
for  working  and  the  consequent  necessity  of 
keeping  the  boom  derrick  topped  up  in  an  almost 
vertical  position.  Very  great  pains  were  taken 
here,  as  in  the  erection  of  the  framework  of  the 
main  building,  to  preserve  the  verticality  of  all 
columns  as  accurately  as  possible.  This  was  ac- 
complished by  the  liberal  use  of  large  numbers 
of  wire-rope  diagonals  in  the  vertical  panels  be- 
tween columns  and  floorbeams.  As  soon  as  it 
was  erected,  each  column  was  carefully  plumbed 
and  if  found  at  all  out  of  vertical  one,  t\vo  or 
three  diagonals  were  immediately  attached  to 
its  upper  end  and  adjusted  by  means  of  turn- 
buckles  which  maintained  it  rigidly  in  position 
until  its  splices  and  brace  connections  were  rivet- 
ed. This  method  was  so  successful  that  when  the 
framework  was  completed  to  the  full  height  of 
612  ft.  above  the  curb,  the  greatest  deviation  of 
the  vertical  columns  in  the  elevator  shaft  was 
only  }i  in. 

There    are    about    220,000    field    rivets,    ?4    '"• 
and  Ji  in.  in  diameter,  which,  were  driven  with 
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twelve  pneumatic  hammers  of  the  Chicago,  Inde- 
pendent and  Cleveland  tj-pcs.  Air  was  com- 
pressed by  two  IngersoU-Sergeant  machines  on 
the  first  floor  which  delivered  through  a  2j4-in. 
vertical  stand-pipe  nm  to  the  top  of  the  building 
and  was  provided  with  254-in.  horizontal  branches 
having  >i-in.  outlets  for  numerous  flexible  hose 
connections  at  everj-  story.  Great  pains  were 
taken  in  fitting  up,  and  all  imperfect  holes  were 
reamed  with  Chicago  Little  Giant  reamers,  seven 
of  which  were  provided  for  this  job.  The  rivets 
were  heated  in  oil  furnaces  provided  with  com- 
pressed air  blast  and  were  driven  by  five  to  nine 
five-men  gangs  who  made  a  maximum  record  of 
ijoo  rivets  in  8  hours  for  one  gang  and  2450 
rivets  in  8  hours  for  two  gangs. 

The  erection  of  the  steelwork  is  now  practi- 
cally completed  and  the  rigidity  of  the  6,000-ton 
mass  is  so  great  that  no  vibration  has  been  ob 
served  by  the  workmen  at  the  summit  of  the 
slender  tower  nearly  650  ft.  above  the  column 
bases.  The  rapidit>-  and  efficiency  of  the  steel 
erection  has  been  largely  due  to  the  careful  prep 
aration  made  for  receiving  and  handling  the 
steel  in  exactly  the  required  order  and  in  erect- 
ing it  without  rehandling,  the  different  mem 
bers  being  swung  complete  to  place  in  proper  se- 
quence without  hesitation  and  the  connections 
immediately  made  by  men  who  were  well-trained 
and  competent  to  carry  on  the  work  with  conli- 
dence  and  precision,  wasting  no  unnecessary  time 
and  completing  each  operation  in  readiness  f6r 
the  next. 

Great  care  was  taken  to  maintain  a  constant 
rigid  inspection  of  the  work  and  of  the  condition 
of  the  building  so  that  the  scaffolds  were  always 
safe,  the  derricks  in  good  order  and  no  tools  o» 
materials  insecurely  placed  or  allowed  to  fall  on 
the  workmen  below.  Consideration  was  also  had 
for  the  comfort  as  well  as  the  safetj-  of  the  work- 
men and  a  temporarj-  electric  passenger  elevatoi 
was  installed  at  the  commencement  of  the  work, 
as  explained  in  a  recent  article  in  this  journal, 
and  its  guides  were  extended  as  fast  as  the 
framework  was  erected  especially  to  provide  ac- 
commodations for  the  workmen,  who  were  ca> 
ried  up  and  down  in  it  to  the  rapidly  increasing 
height  of  the  building  and  thus  saved  much 
time  and  labor  which  would  otherwise  have  been 
wasted  in  climbing  ladders  or  stairs. 

The  steel  erection  is  now  practically  completed 
and  is  entitled  to  the  enviable  distinction  of  two 
records,  one  for  the  great  rapidity  of  construc- 
tion and  siKcessful  completion  of  a  framework 
nearly  double  the  height  of  any  previous  steel 
building,  and  the  other  for  the  execution  of  the 
lofty  and  difficult  work  without  loss  ,of  life  or 
a  single  serious  accident,  results  which  are  most 
creditable  to  Mr.  W.  R.  Watcrbury.  general  su- 
perintendent of  the  steel  erection  for  the  con- 
tractors, and  Mr.  W.  Craig,  superintendent  in 
charge.  , 

The  construction  of  the  walls,  floors,  ceilings, 
partitions  and  the  installation  of  the  equipment 
followed  as  rapidly  as  possible  after  the  erection 
of  the  steel  work  and  was  well  advanced  in  the 
lower  part  of  the  building  before  the  last  of  the 
many  tiers  of  steel  were  in  position.  Heavy 
decks  of  the  ordinary  type  were  built  over  the 
Broadway  and  Liberty  St.  sidewalks  and  were 
used  chiefly  for  storing  stone  and  other  material 
and  for  the  occasional  tempwrary  accommodation 
of  light  pieces  of  steelwork.  Underneath  them 
elevated  bridges  were  built  to  carry  pedestrians 
while  work  was  in  progress  for  the  vaults  and 
sidewalks  below,  and  two  wide  entrances  were 
arranged  to  the  Jfiterior  of  the  building  so  that 
trucks  could  drive  in,  make  a  ata^  and  return 
continuously  tl»rough  the  other  as'anexit  wiih- 
otit  interfering.  ,.  j» 

All  materials  for  interior  donstruction'  were  de-' 
livered   by    trucks    which    unloaded    them    inside' 


the  building,  where  a  portion  of  the  cement,  fire- 
proofing  and  other  supplies  was  stored  on  the 
tirst  and  basement  floors,  but  the  greater  part  was 
immediately  hoisted  by  four  hod  elevators  to 
the  stories  where  it  was  required.  Floor  con- 
struction was  commenced  April  15  and  was  car- 
ried on  almost  as  rapidly  as  the  steel  erection, 
being  maintained  two  or  three  tiers  below  the 
latter.  All  floors  are  made  with  National  Fire 
Prooting  Company's  hollow  tile  flat  arches  and 
had  Crown  finish  dispensing  entirely  with  wood. 
Brick  laying  was  commenced  April  15th  by  John 
F.  Brady  &  Co.,  and  stonework  for  the  exterior 
walls  of  the  main  building  was  commenced  May 
1st  and  for  the  tower  August  25th.  Exterior 
Kavanagh  suspended  scaffolds  operated  by  the 
masons  were  used  and  all  of  the  stone  work 
was  anchored  by  galvanized  iron  bars. 

The  trim  is  all  pressed  steel  and  the  doors, 
window  frames  and  sash  are  kalamined  copper 
thus  eliminating  all  woodwork  except  in  por- 
tions of  the  old  building.  The  windows  in  the 
court  and  up  to  the  twentieth  story  of  the  tower 
are  glazed  with  wire  glass  and  all  structural  steel 
is  protected  by  concrete  or  tcrra-cotta  covering. 
The  top  of  the  building  is  waterproofed  by  the 
Hydrex  Felt  &  Engineering  Co.  All  construc- 
tion   was    supervised    directly    by    the    architect's 


Standard    Tunnel    Section,    Eagle    River    Can- 
yon, Denver  &  Rio  Grande  R.  R. 

office,  no  general  contracts  being  awarded.  Mr. 
Ernest  Flagg  is  the  architect  of  the  building; 
Mr.  O.  F.  Semsch,  of  his  staff,  chief  engineer ; 
Mr.  Frank  P.  Whiting,  general  superintendent; 
Messrs.  E.  A.  Rogers,  H.  J.  Howell,  and  C.  S. 
Heney,  superintendents  of  the  various  sections. 
Messrs.  Boiler  &  Hodge  are  the  consulting  engi- 
neers for  the  structural  iron,  and  Mr.  Chas.  G. 
.Armstrong  for  the  mechanical  plant ;  R.  W.  Hunt 
&  Co.,  inspectors  of  the  structural  iron;  E.  Ken- 
nard  Thompson,  inspector  of  foundation  cais- 
sons. 


Peat-Coke  Manufacture  by  the  Ziegler  pro- 
cess has  recently  been  started  at  Beuerberg,  Ba- 
varia: The  peat  is  cut  up,  pressed  and  exposed 
to  the  air  until  evaporation  has  reduced  its  water 
to  less  than  25  per  cent,  of  the  whole  mass.  This 
peat  is  then  placed  in  a  retort  for  18  hours.  The 
coke  is  finally  received  in  air-tight  iron  cars 
which  are  left  for  6  to  8  hours  to  cool  before 
they  are  discharged.  Each  retort  yields  during 
every  24  hours  8  to  10  tons  of  coke.  The  gas  is 
passed  through  various  tanks  and  towers  in 
which  the  by-products  are  separated,  and  is  then 
employed  in  assisting  the  retort  process  'Vhich 
could  riot  even  cofiimence  without  the  external 
application  of  heat. 
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Views  in  the 

Double-Track  Work  Through  Eagle  River 
Canyon,  Denver  &  Rio  Grande  R.  R. 


The  main  line  of  the  Denver  &  Rio  Grande 
R.  R.  reaches  the  crest  of  the  continent  on  the 
east  by  closely  following  the  course  of  the  Ar- 
kansas River  from  Pueblo  to  the  headwaters 
of  the  Tennessee  Fork.  The  main  range  of  the 
Rocky  Mountains  is  pierced  at  Tennessee  Pass 
by  a  tunnel  2,572  ft.  in  length,  the  elevation  of 
the  highest  point  reached  by  the  track  being 
10,239  ft.  above  sea  level.  On  the  Pacific  slope 
the  line  follows  the  course  of  the  Eagle  River 
from  its  head  to  a  confluence  with  the  Grand 
River,  thence  down  the  canyon  of  the  Grand  to 
the  mouth  of  the  Gunnison  River  at  Grand  Junc- 
tion. 

The  maximum  rate  of  grade  on  the  eastern 
slope  h  1.42  per  cent,  which  is  also  the  •i-uling 
gradient  between  Pueblo  and  Tennessee  Pass. 
The  descent  on  the  western  slope  is  accomplished 
by  the  use  of  3  per  cent,  gradients  between  Ten- 
nessee Pass  and  Minturn,  a  distance  of  21  miles. 
West  of  Minturn  the  ruling  gradient  is  1.33  per 
cent,  opposed  to  east-bound  traffic  between  Glcn- 
wood  Springs  and  Minturn,  the  gradient  in  con- 
trol between  Grand  Junction  and  Glenwood 
Springs  being  i  per  cent. 

Salida  is  a  division  terminal  where  are  effect- 


Canyon  Lool<inci  toward  Belden  from  the  East 

ed  complete  changes  of  locomotives,  engine  crews 
and  train  crews  in  both  freight  and  passenger 
service.  Minturn  is  a  terminal  for  locomotives, 
engine  crews  and  train  crews  in  freight  service, 
and  for  locomotives  and  engine  crews  in  passen- 
ger service.  Thus  the  portion  of  the  main  line 
between  Salida  and  Minturn  is  an  engine  dis- 
trict for  both  freight  and  passenger  service. 

The  short  stretch  of  3  per  cent,  grades  between 
Minturn  and  Tennes.see  Pass  necessitates  the  use 
of  a  large  number  of  helper  engines.  The  home 
of  these  helpers  is  at  ^Minturn,  to  which  point 
they  return  light  after  a  trip  to  Tennessee  Pass. 
This  condition  fends  towards  a  congestion  of 
traffic  on  the  21  miles  of  3  per  cent,  grades,  and 
on  account  of  the  rapid  growth  of  both  freight 
and  passenger  business,  it  has  been  found  im- 
perative to  construct  a  second  main  track  over 
a  portion  of  the  distance. 

To  facilitate  the  rapid  dispatch  of  trains  enter- 
ing and  leaving  freight  terminals  the  policy  adopt- 
ed some  years  ago  was  to  construct  double  track 
for  a  short  distance  on  either  side  and  through 
the  yards  of  such  terminals.  Hence  in  consider- 
ing the  matter  of  double-tracking  a  portion  of 
the  3  per  cent,  gradient  it  was  deemed  expedient 
to  extend  the  second  track  eastward  from  Rex, 
the  easterly  end  of  the  existing  double-track 
through  the  Minturn  terminals,  to  Red  Cliflf,  a 
distance  of  5  miles.     Perhaps,  because  of  the  pe- 


and  the   West. 

culiar  topography  of  the  country  and  the  unusual 
physical  characteristics  of  this  portion  of  the 
line,  a  more  difficult  piece  of  double  tracking 
could  not  have  been  undertaken. 

In  this  portion  of  its  course.  Eagle  River 
flows  through  a  very  narrow  and  sinuous  can- 
yon, in  fact  so  narrow  that  it  was  found  im- 
practicable to  parallel  the  old  with  the  new 
track.  Further  complications  in  the  existing 
congested  condition  of  the  canyon  are  occasioned 
by  numerous  patented  lode  and  placer  mining 
claims,  a  number  of  which  are  operated  to  a 
considerable  extent.  Accordingly  it  was  deemed 
expedient  to  locate  the  line,  for  a  greater  por- 
tion of  its  length,  on  the  opposite  side  of  the 
river  from  the  present  track.  In  order  not  to 
exceed  10  deg.  as  the  maximum  curvature,  five 
river  crossings  and  three  short  tunnels  were  nec- 
essary in  the  5  miles  of  line,  but  in  this  distance 
only  three  of  the  maximum  curves  were  used. 
The  tunnels  and  all  of  the  bridges,  except  one, 
are  on  curves.  The  maximum  gradient  on  the 
old  track  is  3  per  cent.,  but  this  rate  of  grade 
not  being  continuous  over  the  entire  distance,  it 
was  therefore  possible  to  use  a  maximum  gradi- 
ent of  2.3  per  cent,  on  the  new  track.  This  re- 
duction, though  slight,  is  of  especial  benefit  since 
the  new  track  is  for  east-bound  or  up-hill  trains. 

As  is  usual  in  rnining  districts  the  right-of- 
way  matters   were   somewhat,  complicated.      The 
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TracVc  Location  at  Rock  Creek. 


534 


THE    ENGINEERING    RECORD. 


Vol.  56,  No.  20. 


Solid   Floor  System  of  Denver  &  Rio  Grande  R.  R. 


numerous  claims  with  their  surface  improve- 
ments, tunnels  and  waste  dumps  necessitated 
rather  tedious  and  laborious  negotiations  on  the 
part  of  the  railroad  right-of-way  agents.  In 
some  instances  it  was  found  advisable  to  con- 
struct retaining  walls  on  the  river  side  of  the 
roadbed  in  order  to  provide  ground  space  for 
mining  operations. 

The  grading  was  performed  by  local  Colorado 
contractors.  An  air  compressing  plant  was  in- 
stalled at  Belden,  midway  between  the  extreme 
ends  of  the  work.  From  this  plant  compressed 
air  was  piped  both  ways  to  furnish  power  for 
the  operation  of  air  drills,  which  were  used  both 
in  the  tunnels  and  in  the  open  cuts.  The  classifi- 
cation of  pay  quantities  was  as  follows :  Embank- 
ment, 135,220  cu.  yd. ;  loose  rock  excavation, 
'15*315  cu.  yd.;  solid  rock  excavation,  153,705 
cu.  yd. ;  rip-rap,  2,670  cu.  yd. ;  retaining  wall, 
6^190  cu.  yd.;  tunnel,  760  lin.  ft. 

The  tunnels  were  all  driven  through  solid 
rock  without  timbering  or  other  lining,  and  are 
notable  because  of  the  large  section,  18  x  25  ft. 
This  large  section  was  adopted  in  order  to  con- 
form closely  to  the  Denver  &  Rio  Grande  stan- 
dard clearance  diagram  for  steel  bridges.  Be- 
cause so  large  a  portion  of  the  entire  grading 
quantities  consisted  of  rock  excavation,  the  work 
was  carried  on  through  the  winter  months  with- 
out serious  inconvenience.  Extreme  vigilance  in 
putting  off  blasts  was  necessary  on  account  of 
the  multitude  of  trains  passing  in  such  close 
proximity  to  the  work,  and  the  contractors  are 
to  be  commended  for  the  able  manner  in  which 
the  work  of  grading  was  conducted. 

For  the  smaller  drainage  openings  under  the 
roadbed,   cast-iron   pipe   and   reinforced   concrete 


box  culverts  were  used.  The  river  crossings 
necessitated  one  double  track  48-ft.  through  gir- 
der, two  single  track  80-ft.  through  girders,  and 
two  single  track  80-ft.  deck  girders.  One  span, 
an  80-ft.  deck  girder,  occurs  on  tangent.  All  the 
remaining  bridges  are  situated  on  heavy  curva- 
ture. 

The  abutments  were  all  constructed  of  plain 
concrete  masonry,  and,  owing  to  the  geological 
formation,  no  trouble  was  experienced  with 
foundations. 

The  girders  were  designed  for  a  reinforced 
concrete  floor  slab  and  track  ballast,  in  conform- 
ity with  Denver  and  Rio  Grande  Specifications  for 
Steel  Bridges,  and  as  a  result  they  are  somewhat 
notable  on  account  of  their  great  weight.  The 
ballast  used  is  of  the  best  quality  of  broken 
stone,  and  unusual  care  was  exercised  in  order 
to  secure  a  desirable  character  of  concrete  in  the 
floor  slabs. 

Field  riveting  on  bridges  was  accomplished  by 
air  power  furnished  from  a  flat  car  fitted  up 
with  a  steam-driven  air  plant.  The  construc- 
tion of  concrete  abutments  and  all  other  field 
work  pertaining  to  the  bridges  and  culverts  was 
performed  by  company  forces. 

Denver  &  Rio  Grande  standard  8s-lb.  section 
rails  33  ft.  long  with  plain  four-bolt  angle  bars 
and  flat  bottom  tie  plates  were  used  in  laying 
the  track.  In  order  to  easily  secure  a  proper 
and  uniform  amount  of  space  at  the  joints  for 
variations  in  temperature  the  track  was  laid  from 
Rex  easterly  or  "up  hill." 

The  entire  work  of  construction  was  carried 
on  without  interruptions  to  traflSc,  and  the  new 
track  was  placed  in  operation  for  east-bound 
trains  on  Oct.  27  last. 


The  Union  Pacific  Gasoline  Motor  Cars. 


For  operation  on  its  branch  lines  which  do  not 
furnish  enough  passenger  business  to  be  conomi- 
cally  or  satisfactorily  handled  with  trains  drawn 
by  locomotives,  and  in  order  to  give  a  more  fre- 
quent service  on  other  lines,  the  business  of  which 
will  not  warrant  additional  steam  trains,  the  Union 
Pacific  R.  R.  Co.  has  developed  in  its  Omaha 
shops  a  remarkably  efficient  gasoline  motor  car. 

This  type  of  car,  namely,  the  straight  gasoline 
transmission,  was  chosen  for  the  reason  that  it 
could  be  most  satisfactorily  operated  in  connec- 
tion with  steam  freight  service,  and  would  be 
economical  for  a  volume  of  passenger  business 
too  small  even  for  electrical  operation.  Before 
undertaking  the  designs  for  the  motor  cars,  a 
careful  study  was  made  of  the  various  types  of 
cars  already  experimented  with  or  in  use.  In 
Europe,  more  headway  has  been  made  with  the 
self-propelled  car  in  a  general  way  than  in  this 
country,  where  more  attention  is  paid  to  the 
steam  car.  This  is  readily  accounted  for  by  the 
fact  that  the  development  of  the  self-propelled 
car  has  been  largely  by  railway  men,  thoroughly 
acquainted  with  the  steam  locomotive  and  having 
a  very  limited  knowledge  of  gas  engine  power. 

In  the  investigations,  two  methods  were  avail- 
able, one  in  which  the  engine  transmits  its  power 
directly  to  the  axle,  and  the  other  in  which  the 
engine  drives  an  electric  generator  that  fur- 
nishes current  to  motors  connected  to  the  axles. 
The  latter  was  considered  to  have  a  number  of 
objections,  namely,  additional  first  cost  for  gen- 
erators, dynamos,  storage  batteries  and  control- 
ling mechanism,  and  a  great  additional  weight, 
loss   in   efficiency,   and  complication   of   electrical 
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and  mechanical  problems.  While  the  electrical 
transmission  has  the  advantage  of  being  able  to 
drive  more  than  one  axle,  the  objections  to  the 
system  so  far  outweighed  the  advantages  in  the 
opinion  of  the  company's  engineers  that  straight 
gasoline  transmission  was  decided  upon. 

A  four-wheel  experimental  car  31  ft.  long, 
weighing  about  40,000  lb.,  and  equipped  with  a 
loo-h.-p.  engine,  was  completed  in  March,  1905, 
and  immediately  put  through  a  series  of  most 
exacting  trials. 

Although  not  intended  for  pulling  trains,  its 
tractive  power  was  tested  by  attaching  two  pas- 
senger cars  weighing  together  112,100  lb.  With 
this  load  the  motor  ascended  a  one-third  per 
cent,  grade,  and  also  stopped  and  started  several 
times  on  the  grade  without  difficulty.  With  one 
car  weighing  52,100  lb.,  it  ascended  a  1.6  per 
cent,  grade  at  a  rate  of  11  miles  an  hour.  After 
successfully  making  a  trip  under  its  own  power 
from  Omaha  to  Portland,  Ore.,  and  return,  in- 
cluding the  steep  ascent  of  27  miles  on  Sherman 
Hill,  the  motor  went  into  daily  service  on  one 
of  the  company's  branch  lines,  65  miles  long, 
making  the  round  trip  daily. 

As  soon  as  sufficient  experimental  data  had 
been  secured  through  operation  of  this  first  car, 
and  the  management  felt  seasonably  sure  of  the 
ultimate  success  of  cars  designed  along  these 
general  lines,  designs  for  an  improved  motor  of 
greater  capacity  were  worked  out  and  up  to  the 
present  time  fourteen  of  these  cars  have  been 
completed  and  put  into  operation,  while  there 
are  still  seventeen  more  to  be  completed  during 
1907. 

The  cars  are  55  ft.  long,  with  a  seating  capacity 
of  75  passengers.  They  weigh  approximately 
58,000  lb.  They  are  provided  with  two  four- 
wheel  trucks,  with  33-in.  wheels,  except  the 
front  driving  wheels,  which  are  42  in.  in  diam- 
eter. 

The  car  body  is  unique  in  many  ways.  Its  rear 
end  is  semi-circular,  to  reduce  to  a  minimum 
the  air  suction  when  the  car  is  running,  at  the 
same  time  making  a  beautiful  observation  end, 
which  is  appreciated  very  highly  by  the  passen- 
gers. At  its  front  end,  the  sides  of  the  car 
gracefully  curve  to  a  point,  and  the  roof  is 
curved  down  to  the  eaves,  giving  somewhat  the 
appearance  of  the  bow  of  an  inverted  boat.  The 
object  of  this  peculiar  contour  was  to  reduce  to 
a  minimum  the  air  resistance  when  running  at 
high  speed. 

In  the  tests  made  on  the  electric  line  between 
Berlin  and  Zossen  in  Germany,  and  also  by  the 
Electric  Railway  Test  Commission,  during  the 
Louisiana  Purchase  Exposition,  the  great  advan- 
tage of  the  wedge-shaped  front  end  was  demon- 
strated. These  tests  showed  that  the  parabolic 
front  offered  only  one-fourth  the  resistance  that 
a  car  with  a  square  flat  end  did.  From  the  re- 
sults obtained  in  these  tests,  the  parabolic  front 
end  on  the  car  would  offer  a  resistance  equiva- 
lent to  21.9  h.-p.,  while  a  plain  flat  end  would 
offer  a  resistance  equivalent  to  87.5  h.-p.  under 
the  same  conditions. 

To  secure  the  maximum  strength  in  the  car 
body,  with  minimum  weight,  and  in  order  to  have 
practically  a  fireproof  car,  the  body  is  built 
wholly  of  steel.  The  prevailing  type  of  roof 
used  in  wooden  cars,  with  upper  deck  and  ven- 
tilating sash,  has  been  entirely  discarded,  and  is 
superseded  by  a  semi-elliptical  roof,  which,  with- 
out sacrificing  the  comfort  of  the  passengers, 
has  been  made  2  ft.  lower  than  the  old  standard 
design.  With  this  new  tpe  of  roof,  a  car  of 
great  stiffness  can  be  secured,  with  compara- 
tively light  steel  posts  and  carlines,  by  uniting 
these  parts  into  one  piece  of  2-in.  channel  sec- 
tion, extending  from  the  side  sill  on  one  side, 
continuing  around  and  down  the  other  side  of 
the  opposite  sill. 
The   underframe   is   unusually    light    and    well 


braced.  A  single  center  sill  is  formed  of  an  8-in. 
I-beam  with  side  sills  of  6-in.  channels.  The 
body  bolsters  are  of  cast  steel. 

The  round  windows  are  a  distinctive  feature 
of  this  car,  made  in  somewhat  the  same  manner 
as  the  port-holes  in  a  ship,  only  very  much 
larger,  and  give  promise  of  being  brought  into 
very  general  use  in  passenger  car  equipment  in 
a  very  few  years  for  the  reason  that  they  give 
an  absolutely  water  and  dust-proof  window. 
The  side  wall  of  the  car  is  only  2  in.  through, 
in  place  of  6  or  7  in.  as  in  the  average  coach, 
giving  a  more  continuous  view  of  the  country 
to  the  passengers,  and  allowing  the  use  of  a 
wider  seat,  which  increases  the  capacity  of  the 
car  some  25  or  30  per  cent. 

The  car  is  ventilated  by  a  forced  system  of 
ventilation,  fresh  air  being  taken  in  at  the  top 
of  the  car  at  the  front  end,  and  distributed  along 
the  floor,  the  foul  air  being  exhausted  through 
ventilators  in  the  roof. 

The  car  is  heated  mainly  by  hot  water  com- 
ing from  the  cooling  system  of  the  engine,  water 
being  circulated  through  coils  of  pipe  on  both 
sides  of  the  car.  In  summer,  the  engine  jacket 
water  is  circulated  through  pipes  under  the  car, 
and  during  the  successive  changes  in  tempera- 
ture, the  amount  of  water  passed  into  the  car 
for  heating  purposes  is  very  nicely  regulated. 

The  car  is  lighted  by  electric  light  or  acety- 
lene gas,  the  individual  lamp  system  being  used, 
placing  a  lamp  over  each  seat,  giving  a  beauti- 
ful clear  light  for  reading,  the  light  being  be- 
hind an  oval  opalescent  globe. 

The  interior  of  the  car  is  finished  in  Cuban 
mahogany,  the  ceiling  painted  in  soft  colors 
pleasing  to  the  eye.  Comfortable  upholstered 
seats  are  provided,  suitable  for  seating  three  in 
a  seat. 

The  engine  compartment,  as  in  all  cars,  is  at 
the  front,  taking  up  about  12  ft.  of  space.  The 
balance  of  the  car  is  devoted  to  seating  space 
for  passengers.  Two  of  the  cars  turned  out 
have  been  built  with  a  small  baggage  compart- 
ment back  of  the  engine  room.  The  entrance  for 
passengers  is  at  the  side  of  the  car,  near  the 
center,  which  does  away  with  the  necessity  of 
rear-end  vestibules,  facilitates  the  loading  of  pas- 
sengers, and  when  the  car  is  runnin^^the  doors 
are  closed  and  steps  are  not  exposed  to  the  ele- 
ments. 

The  engines  have  six  cylinders,  connected  in 
opposed  sets  of  three  cylinders  each,  so  that  the 
crank  shaft  receives  three  power  pulsations  per 
revolution.  Although  in  general  appearance  the 
engines  resemble  somewhat  the  form  used  in 
automobiles,  they  are  built  with  special  reference 
to  railroad  service  and  the  severe  duty  imposed 
upon  them.  The  engine  is  located  on  the  for- 
ward truck  of  the  car  between  the  bolster  and 
the  front  or  driving  axle,  and  supported  on  the 
side  frames  of  the  truck.  Eight  spiral  springs 
over  the  truck  wheels  carry  the  engine,  while 
the  car  body  is  carried  on  elliptic  springs  under 
the  truck  bolster,  thereby  preventing  all  vibra- 
tion in  the  engine  reaching  the  car.  The  power 
transmission  from  the  engine  to  the  axle  is 
through  a  5-in.  silent-running  chain. 

Two  speeds  only  are  used,  one  for  starting  the 
car,  and  the  other  thrown  into  commission  after 
running  about  a  car  length.  No  power  is  trans- 
mitted through  gears  in  the  high  speed,  which  is 
used  95  per  cent,  of  the  time,  everything  being 
locked,  making  a  direct  drive  from  the  engine 
to  the  axle  through  the  chain. 

The  engine  is  a  reversible  engine  and  can  be 
run  just  as  readily  backward  as  forward.  The 
speed  of  the  engine  is  regulated  by  throttling  the 
supply  of  gasoline,  and  this  method  has  given 
the  greatest  satisfaction.  Care  has  been  used 
in  designing  inlet  piping  from  the  carbureter,  to 
give  an  equal  supply  of  vapor  to  each  cyHnder. 
Compressed   air   is    supplied   through   a   pump 


driven  by  an  eccentric  on  the  main  shaft  of  the 
engine,  the  air  being  stored  in  suitable  reservoirs 
and  being  used  for  starting  the  engine,  braking 
the  car,  the  whistle,  and  sanding  the  rails.  The 
reverse,  throttle  and  spark  advance  levers  are 
all  conveniently  located  near  the  operator's  post, 
as  are  also  all  air  connections  for  operating  the 
gear  clutches;  in  fact,  everything  required  in 
the  handling  of  the  car  is  located  at  either  hand 
of  the  motorman.  A  straight  air  brake  system 
is  used,  braking  with  60  lb.  brake  cylinder  pres- 
sure, while  the  main  reservoirs  carry  from  iio  to 
150  lb.  of  air. 

On  the  first  seven  cars  a  loo-h.-p.  engine  was 
used,  having  cylinders  8  in.  in  diameter  with  a 
lo-in.  stroke.  The  eighth  car  and  all  cars  fol- 
lowing it  are  equipped  with  200-h.-p.  engines 
having  cylinders  10  in.  in  diameter  with  12-in. 
stroke.  On  a  long-distance  trial  on  the  main 
line  of  the  Union  Pacific,  a  car  equipped  with  a 
lOO-h.-p.  engine  followed  Overland  Limited  out 
of  Omaha,  running  as  second  section  of  that 
train,  leaving  the  depot  ten  minutes  behind  the 
first  section.  After  covering  46  miles  the  motor 
car  was  continually  held  by  the  block  of  the 
limited  train.  A  run  of  153.6  miles  was  accom- 
plished in  4  hours  and  32  minutes,  or  34  miles 
per  hour.  A  maximum  speed  of  53  miles  per 
hour  was  obtained. 

One  of  the  recent  cars,  with  a  200-h.-p.  en- 
gine, on  Aug.  3,  followed  the  Overland  Limited 
out  of  Omaha  and  was  held  by  her  block  contin- 
ually. At  Lexington,  220  miles  from  Omaha,  the 
motor  car  was  allowed  to  run  ahead  of  the  Over- 
land Limited,  and  from  Lexington  to  North 
Platte,  with  a  clear  track,  she  made  a  maximum 
speeds  of  65  miles  per  hour,  and  went  into  North 
Platte  40  minutes  ahead  of  the  limited. 

The  cost  of  operation  varies  more  or  less  with 
the  length  of  the  run  the  cars  are  making,  and 
it  is  hard  at  this  time  to  give  any  definite  figures 
on  operation,  but  the  consumption  of  gasoline 
averages  from  3  to  4  miles  per  gallon,  according 
to  the  class  of  service  and  grades  on  line,  mak- 
ing the  cost  of  fuel  in  the  neighborhood  of  $3.50 
per  100  miles. 

The  original  suggestion  in  regard  to  the  devel- 
opment of  a  self-propelled  motor  car,  was  made 
by  Mr.  E.  H.  Harriman,  president  of  the  Union 
Pacific  Railroad.  Under  the  direction  of  Mr.  J. 
Kruttschnitt,  director  of  maintenance  and  opera- 
tion, and  Mr.  A.  L.  Mohler,  vice-president  and 
general  manager,  this  car  was  designed,  built 
and  developed  to  its  present  form  at  the  Omaha 
shops  under  the  personal  supervision  of  Mr. 
W.  R.  McKeen,  Jr.,  superintendent  of  motive 
power  and  machinery,  and  his  corps  of  assistants. 


A  Chain  and  Bucket  Dredge  designed  to  raise 
600  tons  of  material  per  hour  from  a  depth  of  66 
ft.  below  water  level  was  completed  last  summer 
for  the  port  work  at  Rio  de  Janeiro,  Brazil,  ac- 
cording to  "Engineering,"  London.  The  work  on 
which  the  dredge  will  be  used  comprises  6,000 
linear  meters  of  quay  wall,  having  a  minimum 
depth  of  water  alongside  of  33  ft.  at  mean  tide, 
and  a  channel  800  ft.  wide  and  33  ft.  deep  from 
the  natural  deep  water.  The  dredge,  which  is 
named  the  "Affonso  Penna,"  is  176  ft.  long,  35  ft. 
in  breadth  and  131^  ft.  deep.  On  account  of  the 
depth  to  which  it  will  work  and  the  difficulty  of 
the  material  encountered,  stiff  clay,  the  ladder 
carrying  the  buckets  is  built  very  heavy.  It  is 
130  ft.  long  and  weighs  200  tons.  The  section 
consists  of  two  fish-bellied  girders,  with  both  the 
flanges  and  webs  braced  together  at  short  intervals 
by  diaphragm  plates.  The  main  spur  wheels 
which  drive  the  tumbler  of  the  bucket-chain 
mechanism  are  made  with  removable  rims,  which 
slip  in  case  a  bucket  strikes  an  immovable  object. 
The  buckets  are  made  very  heavy  and  have  cut- 
ting edges  of  high-quality  steel. 
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Erecting  Roof  Trusses  with  a  Tower  Derrick. 

Several  years  ago  the  steel  framework  of  the 
freight  shed  at  the  Mount  Royal  Station  of  the 
Baltimore  &  Ohio  R.R.,  Baltimore,  Md.,  was 
rapidly  and  economically  erected  by  a  traveler 
which  consisted  of  a  simple  4-post  wooden  tower 
on  top  of  which  was  mounted  a  stiff-leg  derrick 
with  a  length  and  capacity-  sufficient  to  command 
all  parts  of  the  shed  and  assemble  the  different 
members  which  were  temporarily  braced  or  guyed 
until  their  tinal  connections  were  made.  The 
traveler  was  mounted  on  two  flat  cars  furnished 
by  the  railroad  company  and  was  operated  by  a 
hoisting  engine  seated  on  one  of  the  cars  which 
together  with  the  pile  of  old  castings  provided 
the  counterweights  for  the  derrick  reactions. 
The  traveler  mast  was  independent  of  the  tower 
post  and  was  free  to  swing  nearly  270  deg.,  thus 
giving  a  wide  sweep  to  the  boom.  The  traveler 
was  run  back  and  forth  parallel  with  the  axis 
of  the  train  shed  and  was  moved,  with  full  load 
swinging  from  the  boom,  by  lines  operated  by  the 
capstan  head?  of  the  hoisting  engine. 


lustrations  and  arranged  to  permit  continuous 
traffic  with  the  electric  locomotives.  The  elec- 
tric cable  towers  were  then  removed  by  the  der- 
rick boom  in  advance  of  the  erection,  great  care 
being  taken  to  prevent  men  or  materials  com- 
ing in  contact  with  the  live  wires.  Later  when 
the  wires  were  transferred  to  the  shed  and  sus- 
pended from  its  new  roof  trusses  the  current 
was  temporarily  cut  off. 

The  material  for  the  main  shed  was  shipped  di- 
rect from  the  bridge  shops  and  unloaded  at 
the  site  by  a  special  boom  rigged  for  that  pur- 
pose on  the  rear  lower  corner  of  the  traveler. 
With  the  aid  of  the  traveler  booms  when  neces- 
sary the  members  of  the  trusses  were  assembled 
in  a  horizontal  plane  on  blocking  on  the  ground 
and  the  splices  were  field  riveted  complete  before 
the  trusses  were  erected  as  single  pieces.  The 
erection  progressed  rather  slowly  on  account  of 
the  delays  due  to  the  maintaining  train  service 
and  to  the  danger  and  difficulty  from  the  elec- 
tric current  in  the  liye  wires ;  but  in  some  cases 
as  many  as  four  complete  panels  of  the  struc- 
ture were  erected  in  one  dav. 


The  Hydro-Electric  Plant  of  the  Black  Hills 
Traction  Co. 

By  Samuel  H.  Lea,  M.  Am.  Soc.  C.  £.,  State  Engineer  of 
South    Dakota. 


In  the  Black  Hills  of  South  Dakota  are  sev- 
eral streams  of  considerable  size,  which  have 
their  origin  among  snow-capped  peaks  and  are 
fed  by  springs  along  their  upper  reaches,  thus 
maintaining  a  constant  and  fairly  uniform  flow. 
These  streams,  in  the  course  of  their  descent  to 
the  plains  below,  flow  in  narrow  valleys  and 
have  a  heavy  fall  throughout  most  of  their 
length.  These  features  are  especially  valuable 
for  hydraulic  power  development ;  several  water- 
power  plants  have  been  constructed,  and  others 
are  projected  on  the  streams  among  and  adjacent 
to  the  Black  Hills. 

The  Redwater  River  is  a  stream  which  is  fed 
largely  by  springs,  and  which,  having  swift  and 
steady  flow  in  its  channel,  is  but  little  affected 
by  floods  or  freshets.  It  has  a  rapid  fall  along 
its  entire  course  and  is  practically  free  from  ice 
even    in    the    coldest    weather.      It    is.    therefore, 


Tower    Derrick    Unloading      Material    and    Erecting    Assembled    Roof   Truss. 


The  traveler  tower  25  ft.  square  and  30  ft.  high 
was  built  throughout  with  loxio-in.  and  8x8-in. 
vertical  and  horizontal  timbers  and  single  ^-in. 
square  X-brace  rods  in  all  panels,  both  vertical 
and  horizontal.  The  comers  of  the  vertical  pan- 
els were  knee-braced  by  planks  bolted  across  the 
outer  faces  of  the  timbers.  The  boom  was  a 
loxio-in.  timber  50  ft.  long  connected  to  the 
foot  of  the  tower  and  had  a  capacity  of  S,cpo 
lb.  live  load  and  1,000  lb.  dead  load  at  a  radius 
of  35  ft.  The  mast  had  a  total  height  of  50  ft. 
above  the  boom  seat  and  its  upper  end  was 
braced  with  two  8x8-in.  stiff  legs  run  to  the  op- 
posite rear  comers  of  the  tower.  The  principal 
stresses  developed  by  the  6,ooo-Ib.  boom  load 
were  6,000  lb.  in  the  boom,  4,500  lb.  in  the  top- 
ping lift,  5400  lb.  in  each  back  leg,  5,050  lb.  in 
the  mast,  10,000  lb.  in  the  front  tower  legs  and 
6,550  lb.  in  one  of  the  tower  diagonals.  Two 
6,ooo-lb.  counterweights  were  required  at  oppo- 
site diagonals  in  the  base  of  the  tower  and  the 
maximum  reaction  there  was  8400  lb. 

The  overhead  electric  cables  for  the  belt  line 
railroad  were  carried  over  the  site  of  the  train 
shed,  suspended  from  steel  towers  erected  over 
the  track.  These  towers  consisting  of  four  ver- 
tical posts  X-braced  close  together  longitudinally 
and  connected  at  their  tops  by  a  pair  of  very 
light  transverse  lattice  girders  with  clearance  for 
train  service  below  their  bottom  flanges.  The 
cables  were  first  temporarily  supported  on  verti- 
cal wooden  posts  shown  in  the  accotnpanying  il- 


The  Maryland  Penitentiary  has  riveted  roof 
trusses  of  about  50  ft.  span  seated  on  solid  ma- 
sonry walls  60  ft.  high  without  openings.  The 
material  for  the  trusses  was  delivered  in  sec- 
tions outside  the  building  and  was  lifted  over 
the  walls  and  assembled  and  riveted  on  the 
ground  inside  the  building  to  make  the  com- 
plete trusses  which  were  erected  by  a  wooden 
traveler  about  60  ft.  high.  It  consisted  of  a 
rectangular  tower  two  panels  high  with  the  stiff - 
leg  boom  derrick  seated  on  top  at  one  corner  and 
operated  by  a  hoisting  engine  carried  in  the  base 
of  the  traveler.  All  jack  rafters  and  purlins  were 
erected  by  the  same  boom  and  a  i6-ft.  cantilever 
working  platform  was  extended  from  the  top  of 
the  traveler  in  front  for  use  in  placing  the  nu- 
merous light  T-bars  in  the  ceiling.  Roofs  were 
built  on  two  long  wings  of  the  building  which 
were  so  situated  that  it  was  necessary  to  take 
the  traveler  to  pieces  after  completing  one  roof 
and  re-erect  it  for  the  assembling  of  the  second 
roof.  This  was  accordingly  done  and  the  steel 
work  was  rapidly  erected  without  accident.  The 
work  was  fabricated  and  erected  by  the  Mary- 
land Steel  Co.,  Mr.  C.  F.   Spinney,  engineer. 

_    .     ^'•■      ' 

A  Sixteen-Mile  Cut-off  is  about  completed  on 
the  Baltimore  &  Ohio  R.  R.  between  Lodi  and 
Nova,  O.,  reducing  the  distance  by  more  than  a 
mile  and  eliminating  some  heavy  grades  and 
curves.  This  cut-off  will  complete  the  double- 
tracking  from  Youngstown  to  Chicago  Junction. 


valuable  as  a  source  of  power,  both  on  account 
of  the  high  power-head  afforded  by  its  rapid 
fall,  and  also  because  there  is  no  danger  to 
wheels  or  machinery  from  floating  ice,  as  would 
be  the  case  in  a  colder  stream.  This  river  has 
been  utilized  for  power  purposes  by  the  Black 
Hills  Traction  Co.,  whose  hydro-electric  plant 
near  the  town  of  Spearfish,  S.  D.,  has  recently 
been  completed.  This  plant  is  a  good  example 
of  modern  hydraulic  power  construction,  and  it 
is  thought  that  a  description  of  it  would  be  of 
interest.  Before  going  into  detail,  however,  a 
brief  statement  will  be  made  concerning  the 
use  of  water  for  beneficial  purposes  in  South 
Dakota. 

Under  laws  of  South  Dakota,  the  State  has 
control  of  all  the  waters  in  the  State,  except 
navigable  streams ;  and  all  applications  of  water 
to  beneficial  use  in  this  State  must  be  made 
under  the  supervision  of  the  State  Engineer.  In 
each  case  of  the  appropriation  of  water  a  per- 
mit therefor  must  be  obtained  from  the  State 
Engineer's  oflice.  In  the  case  'of  the  construc- 
tion of  a  dam  and  diversion  works  detailed  plans 
of  same  must  accompany  the  application  for  a 
permit  and  must  be  approved  by  the  State  Engi- 
neer. The  writer,  as  State  Engineer,  Is  neces- 
sarily in  close  touch  with  all  matters  connected 
with  the  appropriation  and  diversion  of  water 
from  the  various  streams  in  South  Dakota,  and 
is  more  or  less  familiar  with  the  details  of  plans 
for  hydraulic  power  development  in  the  State. 
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Wood-Stave   Pipe    Line. 

The  point  of  diversion  of  the  water  is  about 
2%  miles  east  of  the  South  Dakota-Wyoming 
boundary;  it  is  about  10  miles  southwest  of  the 
town  of  Belle  Fourche,  in  Butte  County,  South 
Dakota.  The  water  is  taken  from  Redwater 
River  just  below  its  junction  with  Crow  Creek. 
The  volume  of  water  taken  is  about  150  cu.  ft. 
per  second ;  this  is  conveyed  about  sYz  miles 
through  canal  and  flume  to  a  forebay  situated 
4,480  ft.  distant  from  the  power  house  and  117 
ft.  in  elevation  above  same.  From  the  forebay 
the  water  is  conveyed  to  the  power  house  , 
through  a  wood  stave,  steel  banded   pipe. 

The  power  house  is  situated  on  the  bank  of 
the  river,  well  above  the  ordinary  high-water 
level  of  the  stream  at  that  point.  The  transmis- 
sion line  is  carried  across  country  through  the 
town  of  Spearfish  to  Deadwood,  and  thence  to 
various  mines  in  the  vicinity  requiring  power. 
The  accompanying  views  are  from  photographs 
taken  at  various  places  along  the  completed 
work. 

The  dam  for  diverting  the  water  into  the 
power  canal  is  a  rock-filled  log  crib  structure,  12 
ft.  wide  on  the  top,  and  having  an  apron  faced 
with  3  in.  plank,  extending  25  ft.  downstream. 
The  crest  of  the  dam  is  100  ft.  long  between  the  ^ 
end  cribs,  giving  a  spillway  of  ample  size.  An- 
chorage to  the  underlying  formation  of  clay  was 
obtained  by  means  of  piles,  driven  to  a  depth 
of  from  4  to  6  ft.,  and  a  row  of  sheet  piling 
was  driven  along  the  upper  face  of  the  dam  for 


Typical   View  of  Canal. 
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a  cut-off.  On  the  upstream  face  of  the  sheet 
piling  was  placed  a  backing  of  earth,  well  pud- 
dled and  with  a  broad  base.  The  crest  line  of 
the  spillway  is  8  ft.  above  the  bed  of  the  river, 
and  the  total  width  of  base  is  60  ft.  This  con- 
struction has  afforded  satisfactory  results  and 
the  dam  is  in  excellent  condition  both  as  to 
water-tightness  and  solidity  after  over  two  years 
of  use. 

The  intake  has  an  entrance  width  of  16  ft., 
which  narrows  to  12  ft.  at  its  connection  with  the 
canal.  The  flow  of  water  is  regulated  by  three 
valves,  each  4x6  ft.,  placed  at  the  head  of  the 
intake.  No  special  precaution  was  considered 
necessary  for  preventing  the  passage  of  sand  or 
silt,  as  the  water  is  unusually  free  from  floating 
detritus. 

The  canal  is  12  ft.  wide  on  the  bottom  with 
side  slopes  varying  according  to  the  nature  of 
the  material.  It  is  designed  to  carry  4  ft.  depth 
of  water  at  a  mean  velocity  of  2  ft.  per  second. 

For  the  greater  part  of  its  length  the  canal 
was  excavated  in  earth  with  side  slopes  of  i  to 
1.  Where  rock  was  encountered  the  side  slopes 
were  made  as  steep  a.s  ]/i  io  \.  In  several  places 
along  the  route  where  the  ground  was  low,  an 
embankment  was  made  on  the  lower  side  of 
the  canal  line  and  the  water  was  allowed  to 
spread  out  and  form  a  pond  on  the  upper  side. 
In  this  way  considerable  storage  was  obtained 
where  most  needed  for  taking  care  of  peak  loads. 

At  several  points  along  the  route  streams  and 


valleys  arc  cros.scd  and  at  these  places  the  water 
is  carried  through  a  timber  flume  of  rectangular 
cross-section.  This  flume  rests  on  mud-sills 
spaced  6  ft.  apart  on  banks ;  where  openings  are 
crossed,  it  is  supported  on  pile  bents,  spaced  12 
ft.  apart,  each  bent  containing  three  12-in.  piles. 
An  interesting  feature  in  its  construction  Is  the 
method  used  in  connecting  the  flume  with  the 
canal  at  junction  points.  This  is  effected  by 
means  of  a  concrete  apron  which  acts  as  a  lining 
for  the  canal  at  the  point  of  connection,  and  to 
which  the  flume  is  fastened  by  means  of  J4xi6- 
in.  bolts  at  the  sides  and  J4x24-in.  bolts  at  th« 
bottom. 

The  forebay  consists  of  a  natural  basin  or  res- 
ervoir into  which  the  canal  discharges.  The 
lower  end  consists  of  an  earth  dam  into  which 
is  built  the  upper  end  of  the  water  conduit. 
Where  surrounded  by  the  dam  structure  the  wood 
stave  pipe  is  protected  by  a  ring  or  covering  of 
concrete.  The  entrance  to  the  pipe  line  is  pro- 
tected by  an  inlet  wall,  with  screen  for  pre- 
venting the  entrance  of  foreign  matter  into  the 
conduit. 

From  the  forebay  to  the  power  house,  a  dis- 
tance of  4,480  ft.,  the  water  is  conveyed  through 
a  wood  stave,  steel-banded  pipe  6  ft.  in  diameter. 
Just  above  the  power  house  this  72-in.  pipe  is 
divided  by  a  Y-branch  into  two  54-in.  pipes  which 
convey  the  water  to  two  separate  units.  Each 
unit  consists  of  a  Pelton  Francis  turbine  water- 
whccl.    capable   of   developing    1,068   h.-p.,    which 


Interior  and    Exterior  Views  of  the    Redwater   Power   Plant. 
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is  direct  connected  to  ^  soo-kw.  Westinghouse 
generator,  which  runs  at  400  r.  p.  m. 

The  wood-stave  pipe  is  built  of  Washington 
fir.  The  staves  of  the  72-in.  pipe  are  2}4x8  in. ; 
those  of  the  54-in.  pipe  are  2x6  in.  The  pipes 
are  banded  with  ^-in.  steel  rods,  spaced  ac- 
cording to  pressure,  with  a  factor  of  safety  of 
four.  A  38-in.  riser  is  built  just  above  the  junc- 
tion of  the  72-in.  pipe  with  the  two  54-in.  pipes, 
to  relieve  the  pipe  line  of  water  ram. 

The  power  house  is  a  substantial  masonry 
structure  with  the  interior  arrangement  of  ma- 
chinery shown  in  Jhe  accompanying  illustration. 
There  are  two  main  units,  each  with  a  capacity 
of  1,068  h.-p.,  as  stated  above,  and  two  direct- 
current  exciters,  each  having  3S-kw.  capacity  at 
125  volts.  These  are  operated  at  1,050  r.  p.  m., 
and  are  direct-connected  by  face  couplings  to 
50  h.-p.  water  wheels  of  the  same  make  as  the 
large  wheels.  A  lo-ton  traveling  crane  is 
mounted  on  overhead  runways.  The  governor 
is  of  a  type  made  by  the  Pelton  Water  Wheel 
Q).,  of  San  Francisco,  Cal.  It  is  especially 
adapted  to  the  Francis  type  of  turbine,  operat- 
ing under  high  head,  such  as  is  used  in  this 
installation. 

The  transformer  house  contains  seven  i8o-kw. 
Westinghouse  water-cooled  transformers,  which 
raise  the  initial  voltage  of  440  to  24,000.  The 
current  is  transmitted  over  a  pole  line  a  distance 
of  23  miles  to  Deadwood  and  vicinity  for  use 
in  the  mines  and  mills. 

At  a  test  run  made  at  the  plant  in  April,  1907, 
1,683  h.-p.  were  developed  on  a  switch  board. 
The  calculations  are  that  the  company  will  be 
able  to  deliver  1,200  h.-p.  continuously  at  the 
end  of  its  transmission  lines. 

An  important  factor  in  the  efficiency  of  the 
installation,  one  which  insures  continuous  ser- 
vice summer  and  winter,  is  the  fact  that  about 
one-half  of  the  water  supply  comes  from  Crow 
Creek,  a  stream  which  originates  in  springs  less 
than  one  mile  above  the  head  works  and  whose 
water  enters  the  canal  at  a  minimum  temperature 
of  46°,  thus  preventing  the  formation  of  ice  in 
the  canal  during  the  coldest  weather. 

The  company  is  a  South  I>akota  corporation, 
owned  almost  exclusively  by  residents  of  the 
town  of  Spearfish.  Mr.  H.  S.  Vincent,  C.  R,  of 
Deadwood,  S.  D.,  was  the  engineer  of  the  com- 
pany during  construction,  and  Capt.  R.  M.  Jones, 
of  Denver,  Colo.,  planned  and  installed  the  power 
station  and  equipment.  Henry  Kects,  of  Spear- 
fish, is  the  president  and  manager  of  the  com- 
pany. To  him  is  due  the  credit  of  promoting, 
organizing  and  financing  the  proposition  and  of 
carrying  it  to  a  successful  completion. 

When  the  fact  is  considered  that  all  of  the 
construction  material  and  the  heavy  machinery 
used  in  this  plant  was  hauled  several  miles  over 
rootuitain  roads  from  the  nearest  railway  station, 
it  is  evident  that  the  building  of  this  plant  in  its 
isolated  location,  was  an  undertaking  of  some 
magnitude. 


A  Suspended  Track  Scale  with  a  capacity  of 
200  tons  has  been  installed  for  the  Jones  & 
Laughlin  Steel  Co.  by  the  Standard  Scale  &  Sup- 
ply Co.,  Pittsburg.  The  levers  are  carried  above 
the  track  by  a  steel  structure,  consisting  of  four 
gallows  frames  supported  on  concrete  piers,  which 
rise  5  ft.  above  the  ground.  The  columns  on 
each  sjde  of  the  track  are  braced  by  horizontal 
members  and  by  X-bracing.  Heavy  knee-braces 
are  provided  between  the  columns,  and  the  hori- 
zontal beams  spanning  the  track  to  give  trans- 
verse rigidity.  The  platform  is  46  ft.  long  and  its 
weight  is  carried  to  the  scale  levers  on  top  of  the 
steel  frame  by  eight  vertical  rods.  The  advan- 
tage of  the  construction  lies  in  the  removal  of 
the  scale  levers  from  the  ground  pit,  where  they 
are  frequently  affected  by  moisture  and  bad  drain- 
age- 


Moving  a  Large  Statue. 

In  the  construction  of  the  Philadelphia  Rapid 
Transit  Subway  around  City  Hall  Square  it  was 
necessary  to  excavate  under  the  site  of  the 
equestrian  statue  of  General  McClellan,  a  tall 
and  heavy  structure,  with  a  cut-stone  base,  on 
which  was  seated  a  heroic-size  bronze  statue, 
reaching  to  a  height  of  about  25  ft.  above  the 
street  and  weighing  about  75  tons.  It  was  sup- 
ported on  an  8  X  14-ft.  rubble  masonry  founda- 
tion, reaching  about  7  ft.  below  the  surface. 

An  excavation  was  made  around  the  founda- 
tion to  the  bottom  of  its  footing,  and  from  it 
narrow  tunnels  were  cut  through  the  rubble  ma- 
sonry to  receive  twelve  12-in.  I-beams,  20  ft. 
long,  the  outer  ends  of  which  were  bolted  to- 
gether with  separators,  while  the  monument  was 
still  supported  on  the  uncut  rubble  between  the 
I-bedms.  The  lower  part  of  the  monument  was 
partly  encased  in  wooden  sheathing  to  protect 
the  arrises  of  the  stone  work ;  wedges  and  pack- 


and  30  in.  long  were  arranged  on  each  track 
placed  a  12  X  12-in.  longitudinal  timber,  20  ft. 
long,  with  a  12  X  H-i".  track  plate  on  the  lower 
surface  to  receive  the  roller  beafings.  The  jack 
screws  were  simultaneous  slacked  off  and  lowered 
the  monument  about  3  in.,  until  the  projecting 
extremities  of  the  needle  beams  took  bearing  on 
the  longitudinal  stringers,  and  the  jacks  were  re- 
leased and  removed.  A  few  of  the  jack  screws 
were  then  set  near  the  horizontal  plane  against 
the  rear  needle  beam  and  the  base  of  the  monu- 
ment, reacting  against  sills  and  inclined  timbers 
seated  on  the  ground,  and  the  monument  was 
gradually  pushed  forward  on  the  tracks,  the  live 
rollers  being  constantly  disengaged  and  removed 
from  the  rear  and  put  under  the  front. 

When  the  monument  reached  the  front  end  of 
the  track  the  second  section  of  plank  grillage  was 
laid  on  the  surface  of  the  street,  the  ends  fitted 
in  each  section,  timbers  were  laid  upon  it,  as 
already  described,  and  a  second  section  of  track 
rails    joined   to    the   first.     After   the   monument 


Moving  McClellan   Monument  on   Rollers. 


ing  were  fitted  to  the  upper  flanges  of  the  I- 
beams  to  provide  bearing  against  the  base  of 
the  monument,  and  jack  screws  were  placed  un- 
der their  outer  ends,  reacting  against  timbers 
laid  in  the  bottom  of  the  trench. 

The  monument  was  lifted  about  6  ft.,  care 
being  taken  to  follow  up  the  jacks  with  solid 
crib  work  piers.  Ten  or  twelve  lines  of  2xio-in. 
planks  were  laid  flat  on  the  pavement,  with  lo-in. 
spaces  between  them,  making  a  wide,  thin  grillage 
or  distributing  platform,  across  which  were 
placed  12  X  12-in.  timbers,  20  to  24  ft.  long  and 
3  ft.  apart  on  centers.  At  distances  of  about  7 
ft.  and  10  ft.  from  the  street  side  of  the  center 
line  longitudinal  stringers,  four  in  all,  were  laid 
on  top  of  the  timbers,  each  line  consisting  of 
two  2  X  12-in.  planks  in  long  lengfths,  one  on 
top  of  the  other  breaking  joints.  On  each  pair  of 
stringers  4  x  6-in.  transverse  pieces  4  ft.  long 
were  set  about  18  in.  apart,  and  occasional  pieces 
were  bolted  to  the  stringers.  On  each  of  the  two 
beds  thus  formed  two  ordinary  60-lb.  T-rails,  30 
ft.  long,  were  laid  about  2  ft.  apart,  and  were 
spiked  to  occasional  cross-pieces.  The  ends  of 
these  tracks  projected  over  the  excavation  on 
each  side  of  the  monument  and  were  supported 
there  on  cribbing. 

About  20  solid  steel  rollers  3  in.     in  diameter 


had  advanced  upon  it  the  first  section  of  track 
and  grillage  was  removed  and  relaid  in  front, 
and  so  on  until  the  monument  had  been  shifted 
about  75  ft.  to  a  place  near  the  City  Hall,  where 
it  did  not  obstruct  traffic  and  could  remain  un- 
disturbed until  the  completion  of  the  subway. 

At  the  site  of  the  monument  special  bents  of 
heavy  columns  and  roof  girders  are  introduced 
in  the  subway  construction,  and  on  them  founda- 
tions will  be  built  to  receive  the  monument  when 
it  is  convenient  to  return  it  by  the  method  al- 
ready described  to  its  original  position.  The 
raising  and  moving  of  the  monument  was  accom- 
plished in  about  two  weeks  by  a  force  of  ten  men, 
employed  by  Henry  Sheeler  &  Sons,  Chicago, 
sub-contractors  under  the  E.  E.  Smith  Contract- 
ing Co.,  the  general  contractors  who  executed 
the  work  on  the  City  Hall  section  of  the  subway, 
under  the  direction  of  the  engineering  department 
of  the  Rapid  Transit  Ry.  Co.,  of  Philadelphia, 
Mr.  W.  S.  Twining,  chief  engineer,  Mr.  Chas. 
M.  Mills,  principal  assistant  engineer,  and  Mr. 
Frank  R.  Fisher,  resident  engineer. 


Storage  Battery  Cars  for  railway  service, 
weighing  42  tons  loaded,  are  reported  in  opera- 
tion on  the  Prussian  state  railways  for  three 
short  runs,  the  longest  of  which  is  125/2  miles. 


November  i6,  1907. 

Comparative   Performance    of    Steam   and 
Electric  Locomotives. 


At  the  meeting  of  the  American  Institute  of 
Electrical  Engineers  on  Nov.  8  an  unusually 
valuable  paper  on  the  performance  of  steam  and 
electric  locomotives  was  presented  by  Mr.  Albert 
H:  Armstrong,  of  the  General  Electric  Co.  As  a 
clear  explanation  of  some  of  the  fundamental 
reasons  underlying  the  electrification  of  steam 
roads,  it  deserves  careful  study.  In  general, 
the  possible  saving  in  fuel  through  the  adoption 
of  electric  traction  does  not  in  itself  amount  to 
enough  to  pay  an  adequate  return  on  the  in- 
vestment to  obtain  it,  and  it  is  necessary  to 
look  for  more  important  benefits.  These  are  to 
be  found,  in  the  author's  opinion,  in  a  com- 
parison of  the  characteristics  of  steam  and  elec- 
tric locomotives.  Such  a  comparison  is  made  in 
the  paper,  which  claims  a  superiority  for  the 
electric  locomotive  in  general  railway  work,  and 
suggests  the  possibility  of  making,  with  its  adop- 
tion, radical  changes  in  the  methods  of  operation 
now  necessary  with  steam  locomotives. 

Owing  to  clearances,  it  is  seldom  that  a  loco- 
motive can  work  at  more  than  90  per  cent,  of  the 
theoretical  full  stroke,  and  hence  the  maximum 
tractive  effort  at  starting  with  lever  in  the  corner 
will  not  be  much  greater  than  88  per  cent,  of 
the  theoretical  tractive  eflfort  available  with  gauge 
pressure  in  the  cylinders.  The  steam  locomotive 
is  limited  as  to  maximum  tractive  effort  by  its 
engine  design,  and  limited  as  to  the  speed  at 
which  this  tractive  effort  is  available  by  the  ca- 
pacity of  the  boiler  to  supply  steam.  Thus,  as- 
suming that  the  locomotive  will  give  88  per  cent, 
of  its  theoretical  tractive  effort  when  starting,  it 
is  capable  of  providing  but  80  per  cent,  tractive 
effort  at  a  speed  of  10.6  miles  per  hour  (with 
the  constants  of  the  particular  locomotive  chosen 
for  illustration),  at  which  the  boiler  is  giving  its 
full  output.  Hence  higher  speeds  can  only  be 
reached  with  a  less  cut  off  and  a  consequent  re- 
duction in  mean  effective  pressure  and  tractive 
effort.  Locomotive  engines  are  generally  de- 
signed to  give  their  maximum  tractive  effort  at 
go  per  cent,  theoretical  cut-off  at  a  point  corre- 
sponding to  a  coeflScient  of  adhesion  of  approxi- 
mately 22  per  cent,  of  the  weight  upon  the 
drivers ;  that  is,  at  about  slipping  point  of  steam 
locomotives  with  good  rail  conditions.  It  is  im- 
mediately evident,  therefore,  that  the  tonnage  rat- 
ing of  the  locomotive  on  ruling  grade  must  be  so 
proportioned  that  the  maximum  tractive  effort 
called  for  will  be  less  than  the  available  tractive 
effort  of  the  locomotive,  in  order  to  provide  a 
small  percentage,  say,  10  or  15  per  cent.,  for 
possible  starting  under  maximum  grade  and  load 
conditions. 

On  the  other  hand,  the  tractive  effort  of  the 
electric  locomotive  is  limited  only  by  the  ad- 
hesion between  driving  wheels  and  rail,  and, 
aside  from  some  15  per  cent,  greater  adhesion, 
possible  with  the  uniform  tractive  effort  provided 
by  the  electric  locomotive,  it  is  possible  with 
this  type  of  motive  power  to  take  momentary 
advantage  of  abnormally  good  rail  conditions  or 
to  derive  full  benefit  from  the  use  of  sand ;  in- 
deed, tests  have  been  taken  with  electric  loco- 
motives showing  as  high  as  35  per  cent,  co- 
efficient of  adhesion  between  driving  wheels  and 
rail.  This  point  is  emphasized,  as  with  the 
greater  tractive  effort  of  the  electric  locomotive 
it  becomes  possible  to  give  them  a  higher  ton- 
nage rating  for  the  same  weight  upon  the  drivers 
than  would  be  possible  with  steam  locomotives 
operating  over  the  same  track  profile. 

The  accompanying  diagram  was  prepared  by 
Mr.  Armstrong  to  show  a  concrete  case  of  a  • 
22  x  30-in.  steam  locomotive  of  the  simple  type, 
equipped  with  S7-in.  drivers,  contrasted  with 
both  an  alternating-current  geared  and  a  direct- 
current  gearless  electric  locomotive,  designed  for 
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the  same  tractive  effort,  both  maximum  and  run- 
ning, but  for  a  higher  speed.  The  contrast  of 
these  different  speed  characteristics  brings  out 
sharply  the  small  speed  variation  with  different 
tractive  efforts  delivered  by  the  electric  locomo- 
tives, this  small  variation  being  even  more  marked 
in  the  case  of  the  direct-current  gearless  than 
in  the  case  of  the  alternating-current  geared 
motor,  working  at  a  lower  iron  saturation  and 
giving   a    more    sloping   speed   characteristic. 

The  steam  locomotive  chosen  is  typical  of  those 
in  general  use  upon  mountain-grade  divisions,  the 
tonnage  rating  in  operation  of  this  particular 
locomotive  being  such  as  to  call  for  a  tractive 
effort  of  25,600  lb.  on  average  grade  and  33,200 
lb.  on  the  maximum  ruling  grade,  occurring  on  a 
certain  engine  division,  thus  leaving  a  margin  of 
6,300  lb.  above  the  demands  of  maximum  tonnage 
on  maximum  ruling  grade  for  starting  the  train 
from  rest. 

The  maximum  speed  available  at  the  different 
tractive  efforts  is  a  matter  of  boiler  capacity, 
condition  of  boiler,  quality  of  coal  and  efficiency 
of  fireman.    The  first  of  these  factors,  the  boiler 
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Diagram   of    Steam    and    Electric  Locomotive 
Characteristics. 

capacity,  can  be  controlled  by  properly  propor- 
tioning the  design  of  the  boiler  to  engine  ca- 
pacity, but  there  are  three  other  factors  which 
the  locomotive  manufacturer  cannot  control,  and 
two  of  these  factors  constitute  sufficient  cause, 
Mr.  Armstrong  says,  to  warrant  a  considerable 
reduction  in  the  theoretical  rated  capacity  of  the 
boiler.  Thus,  a  locomotive  in  prime  condition, 
carefully  fired  with  coal  of  approximately  14,000 
B.t.u.,  should  be  able  to  deliver  full  tractive  effort 
at  10.6  miles  per  hour,  but  in  practice  it  has 
been  found  that  the  average  condition  of  boilers 
and  the  average  firing  curts  the  sustained  boiler 
output  down  to  not  much  more  than  75  per  cent. 
of  its  output  under  what  must  be  considered 
exceptionally  or  momentary  conditions.  By  sus- 
tained "output"  is  meant  the  output  required 
while  ascending  the  continuous  up-grades  on 
Western  mountain  divisions. 

The  locomotive  characteristic  in  the  diagram 
has  been  prepared  on  the  basis  of  75  per  cent,  of 
the  possible  boiler  capacity,  the  general  dimen- 
sions of  the  simple  consolidation  locomotive  being 
as  follows :  Diameter  of  cylinders,  22  in. ;  length 
of  stroke,  30  in. ;  diameter  of  drivers,  57  in. ;  heat- 
ing surface,  3,397  sq.  ft. ;  total  weight  of  loco- 
motive, 103.5  tons ;  weight  on  drivers,  93  tons ; 
weight  of  tender,  61.5  tons;  total  weight  locomo- 
tive and  tender,  165  tons.  This  particular  loco- 
motive has  been  chosen  for  illustration,  as  it  is 
the  type  in  daily  use  on  the  mountain  division 
of  one  of  the  largest  Western  roads. 
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Under  the  above  conditions  the  theoretical 
tractive  effort  is  49.500  lb.,  of  which  39,600  lb.  is 
available  at  90  per  cent  cut-off.  The  contents  of 
each  cylinder  is  approximately  6.6  cu.  ft.,  and, 
with  four  cylinders  of  steam  per  revolution  and 
with  steam  weighing  0.41  lb.  per  cubic  foot  at  170 
lb.  cylinder  pressure,  each  revolution  requires 
10.85  lb.  steam.  With  3,397  sq.  ft.  of  heating 
surface  there  is  a  possibility  of  evaporating  6  lb. 
of  water  per  pound  of  coal  when  burning  2  lb.  of 
coal  per  square  foot  of  heating  surface,  thus 
giving  an  available  supply  of  40,700  lb.  of  steam 
per  hour  when  working  boilers  in  prime  con- 
dition at  the  full  output,  resulting  from  perfect 
firing,  with  good  quality  of  coal.  In  practice, 
however,  the  available  steam  for  sustained  output 
would  not  be  greater  than  75  per  cent.,  or  30,500 
lb.  per  hour,  thus  giving  full  tractive  effort  at 
46.8  revolutions  of  the  drivers,  corresponding  to 
7.93  miles  per  hour  on  a  57-in.  driver.  The 
"critical  speed"  of  the  locomotive  is  therefore 
7.93  miles  per  hour  when  working  at  75  per  cent 
of  full  attainable  boiler  capacity,  and  the  coal 
consumed  under  such  circumstances  will  be  4,360 
lb.  per  hour,  corresponding  to  1.28  lb.  of  coal 
burned  per  square  foot  of  heating  surface,  at 
which  rate  we  would  expect  an  evaporation  of 
approximately  7  lb.  of  water  per  pound  of  coal 
consumed. 

What  might  be  termed  the  "performance  ca- 
pacity" of  a  steam  locomotive  may  be  worked 
out  from  the  speed  and  tractive  effort  charac- 
teristics given  in  the  diagram,  using  as  a  basis 
the  1,000  ton-miles  trailing  load  moved  per  hour 
on  a  level  or  any  gradient  selected.  The  preva- 
lence of  2.2  per  cent,  ruling  grade  on  many 
Western  roads  perhaps  justifies  the  selection  of 
that  figure  for  demonstration  purposes;  and  the 
coal  consumed,  crew  wages  and  maintenance 
charges  may  all  be  worked  out  from  the  basis  of 
continuous  operation  per  1,000  ton-miles  trailing 
load  on  2.2  per  cent,  grade.  The  performance 
capacity  obtained  in  this  way  is  shown  in  an 
accompanying  diagram. 

Certain  assumptions  are  necessary  and  are  as 
follows :  Cost  of  coal,  $3  per  2,000  lb. ;  engineer, 
50  cents  per  hour;  fireman,  35  cents  per  hour; 
conductor,  40  cents  per  hour;  three  brakemen, 
90  cents  per  hour;  average  mileage  per  locomo- 
tive per  year,  36,500;  total  maintenance,  including 
roundhouse  charges,  $5,000;  maintenance  per  lo- 
comotive mile  actually  run,  13.7  cents. 

The  small  speed  variation  of  the  electric  loco- 
motive and  the  fact  that  its  motive  power  is 
separate  from  its  unlimited  source  of  power  gen- 
eration make  it  possible  to  consider  radical 
changes  in  the  method  of  moving  freight,  more 
especially  on  mountain-grade  divisions.  Steam 
railroading  to-day  is  in  reality  steam  locomotive 
practice,  in  that  the  speed  possibilities  of  different 
track  divisons  are  restricted  to  a  large  extent 
by  the  limitations  of  the  steam  locomotive.  The 
only  reason  why  it  is  common  practice  to  run 
at  very  low  speeds  on  mountain-grade  divisions 
instead  of  continuing  the  high  speeds  in  vogue 
on  more  level  portions  is  because  a  steam  loco- 
motive cannot  be  built  powerful  enough  to  supply 
the  heavy  tractive  effort  required  at  any  higher 
speeds  than  those  now  in  vogue. 

The  one  expense  in  train  operation  that  is 
fundamental  is  the  cost  of  fuel,  this  fatcor  being 
influenced  only  by  the  economy  of  the  fuel- 
burning  plant.  Other  expenses,  such  as  loco- 
motive maintenance  and  crew  wages,  are  affected 
entirely  by  the  method  of  operation,  and  no 
radical  departure  from  present  methods  is  to  be 
looked  for  until  the  coming  of  a  type,  of  motive 
power  which  offers  possibilities  not  equally  en- 
joyed by  the  steam  locomotive.  In  general,  it 
may  be  stated  that  the  freight  movement  over 
mountain  divisions  is  effected  at  very  low  sched- 
ule speeds,  and  the  cause  is  evident  from  an  in- 
spection of  the  steam  locomotive  characteristic. 
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Except  for  the  fact  that  cftrves  are  usually  of 
shorter  radius  on  heavy  grades  than  on  levels, 
there  is  no  reason  for  the  slower  speed  of  trains, 
provided  a  type  of  motive  power  is  available  that 
is  capable  of  supplying  great  draw-bar  pulls  at 
high  speeds.  It  is  just  this  characteristic  which 
the  electric  locomotive  possesses  to  an  almost  un- 
limited extent,  and  such  locomotives  can  be  built 
which  are  even  more  powerful  and  operate  at 
higher  speed  than  can  be  utilized  at  present. 

The  electric  locpmotive  may  be  equipped  with 
motors  of  several  different  types,  each  having 
characteristics  best  quaUfying  it  for  certain  classes 
of  work.  The  type  to  be  'adopted  is  a  matter 
requiring  full  local  knowledge  of  the  conditions 
obtaining  in  each  individual  instance  before  a 
proper  selection  can  be  made.  All  three  of  the 
available  motors,  direct  current,  alternating  cur- 
rent single-phase  and  alternating  current  three- 
phase,  possess  the  one  needed  characteristic  of 
great  output  per  pound,  and  hence  the  arguments 
Advanced  for  the  substitution  of  the  electric  for 
the  steam  locomotive  are  general  in  character  and 
do  not  apply  strictly  to  locomotives  equipped  with 
any  one -type  of  motor  to  the  exclusion  of  all 
others. 

Returning  to  the  direct  comparison  of  the 
simple  consolidation  and  electric  locomotives,  the 
diagram  showing  this  comparison  was  plotted  on 
the  basis  of  a  speed  of  30  miles  per  hour  for  the 
electric  and  154  miles  per  hour  for  the  steam 
locomotive,  giving  in  each  instance  a  tractive 
effort  of  25,600  lb.  at  the  rim  of  the  drivers. 
Though  the  electric  locomotive  could  very  readily 
be  designed  to  give  the  same  tractive  effort  at  a 
higher  speed,  30  miles  per  hour  was  assumed  as 
the  highest  speed  permissible,  due  to  the  align- 
ment of  the  track  on  heavy  grades.  To  plot  a 
performance  capacity  curve  for  the  electric  loco- 
motive certain  further  assumptions  are  necessary, 
as  follows:  Type  of  equipment,  direct-current 
gearless  motors;  weight  of  total  locomotive,  125 
tons;  weight  on  drivers,  100  tons;  engineer, 
wages,  so  cents  per  hour;  conductor,  wages,  40 
cents  per  hour;  three  brakeraen,  wages,  90  cents 
per  hour;  efficiency  of  transmission,  rail  to  bus- 
bar, 70  per  cent.;  maintenance  of  locomotive,  S 
cents  per  mile  run.  The  train  crew  is  so  divided 
as  to  permit  the  location  of  a  brakeman  in  the 
engineer's  operating  cab. 

The  cost  of  electrical  power  must  in  this  in- 
stance be  most  arbitrarily  assumed,  owing  to  the 
widely  different  cost  of  coal,  possibility  of  water- 
power,  etc.,  obtaining  in  different  localities.  As 
the  cost  of  coal  for  steam  locomotives  will  also 
Tary  greatly  as  to  price  and  quality,  it  has  been 
assumed  at  $3  per  2,000  lb.,  and  a  cost  for 
dectric  power  of  ^  cent  per  kilowatt-hour  is 
based  upon  using  the  same  price  and  quality  of 
coal.  As  it  is  further  assumed  that  an  entire 
engine  division  of,  say,  150  miles  is  to  be  elec- 
trified, it  gives  promise  of  a  24-hour  load-factor 
of  so  per  cent.,  and  this  figure  has  been  taken. 
Approximating  the  first  cost  of  installation  of 
the  generating  station  at  $100  per  kilowatt,  and 
allowing  10  per  cent,  per  year  for  interest  and 
other  fixed  charges,  the  cost  of  power  is  brought 
up  to  possibly  $o.oo7S  per  kilowatt-hour  at  the 
station  bus-bar.  Other  conditions  obtaining  will 
in  a  given  instance  modify  the  figures  arrived  at, 
bat  for  purposes  of  demonstration  $o.oo7S  is  a 
conservative  estimate,  and  such  a  figure  is  needed 
to  compare  the  cost  of  power  with  the  fuel  item 
in  steam-locomotive  performance. 

TTie  effect  of  increased  speed  on  cost  of  opera- 
tion is  clearly  shown  by  comparing  the  perform- 
ance capacity  curves  of  the  steam  and  electric 
locomotives. 

It  will  be  observed  that  the  reduction  in  the 
operating  expenses  is  effected  in  the  two  items 
of  crew  wages  and  maintenance  of  locomotives, 
and  that  the  cost  of  fuel  remains  practically  un- 
changed.   This  is  as  it  should  be,  as  the  cost  of 
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fuel  in  the  case  of  steam  locomotives  or  power 
with  electric  locomotives  is  the  only  funda- 
mentally necessary  expense  in  train  movement. 
Overcoming  train  friction  and  raising  a  train  up 
grade  against  gravity  represents  useful  work  per- 
formed, and  this  work  is  accomplished  at  an 
expenditure  of  approximately  4  lb.  of  coal  per 
horsepower-hour  at  the  drivers  with  simple  en- 
gines and  2.66  lb.  of  coal  per  horsepower-hour 
at  the  drivers  with  electric  locomotives,  including 
all  intervening  losses  between  rail  and  generatirig 
station  bus-bar.  The  speed  at  which  this  work 
is  performed,  therefore,  does  not  affect  the  cost 
of  fuel  or  power,  it  being  assumed  that  the 
motive  power  for  the  various  speeds  is  so  pro- 
portioned as  to  operate  at  the  point  of  greatest 
economy. 

While  the  diagrams  of  performance  capacity 
indicate  a  certain  relation  among  the  three  items 
of  fuel,  crew  and  maintenance  expense,  this  is 
not  the  true  relation  obtaining  in  practical  opera- 
tion, for  the  reason  that  the  values  given  in  the 
curves  assume  continuous  operation  up-grade  un- 
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Performance  Capacity  of  Simple  Steam  Loco- 
motive  on  2.2  per  cent'.  Up-Grade. 


der  the  conditions  outlined.  Unfortunately,  train 
crews  must  be  paid  full  value  per  mile,  whether 
the  mile  be  up  grade  or  down,  and  with  steam 
locomotives  there  is  also  a  considerable  loss  in 
fuel  resulting  from  engines  standing  or  running 
light,  which  must  be  also  taken  into  account; 
hence,  it  becomes  necessary  to  modify  the  figures 
arrived  at,  and  for  this  purpose  certain  references 
must  be  made  to  current  railroad  practice  on 
mountain-grade  divisions,  in  order  to  arrive  at 
the  proper  tonnage  relations,  schedule  speeds,  etc., 
obtaining  in  up-grade  and  down-grade  operation. 

The  schedule  speed  on  several  mountain  divi- 
sions is  approximately  50  per  cent,  of  the  average 
running  speed,  and  this  figure  is  assumed  in  the 
following  statement  of  cost  of  operating  1,000 
ton-miles  with  steam  locomotives,  averaging  the 
cost  of  up  and  down  grade  running.  Owing  to 
the  higher  schedule  speed  of  electrically  operated 
trains,  resulting  in  fewer  meeting  points  with  the 
same  tonnage  handled,  and  owing  to  the  absence 
of  forced  stops  to  take  on  fuel  and  water,  etc.,  it 
is  assumed -that  with  electric  motive  power  the 
schedule  speed  may  be  60  per  cent,  of  the  running 
speed. 

With  the  electric  locomotive  standing,  or  coast- 
ing down  grade,  there  is  no  demand  whatever 
made  upon  the  generating  station,  and  hence  the 
only  expense  carried  through  these  periods  is 
that  for  train  crew  and  a  certain  amount  for 
maintenance.  On  the  other  hand,  with  the  steam 
locomotive  there  is  a  considerable  amount  of  fuel 
burned  and  water  wasted  when  standing  at  sid- 
ings and  when  coasting.  In  the  case  of  mountain 
railroading,  with  its  frequent  and  prolonged  de- 
lays, this  waste  may  reach  considerable  propor^ 
tions. 

The  following  results  of  a  carefully  conducted 
series  of  tests  will  illustrate  this  point.  Two 
test  locomotives  and  trains  were  operated  over  a 
mountain  division  under  regular  service  condi- 
tions, steam  and  fuel  consumption,  duration  of 
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delays,  etc.,  being  carefully  noted.  The  total 
work  expanded  up  grade  was  5,700  h.-p.-hr.  at  the 
rim  of  the  drivers,  including  allowance  for  1.54 
per  cent,  average  grade  and  7  lb.  per  ton  track 
and  curve  friction.  The  total  water  evaporated 
on  the  trip,  divided  by  the  total  horse-power 
hours,  gave  a  steam  consumption  of  36  lb.  per 
brake  horse-power-hour  at  the  rim  of  the  drivers. 
Indicator  cards  taken  upon  the  engine  in  question 
at  all  cut-offs  up  to  90  per  cent,  showed  that  the 
greatest  steam  consumption  did  not  exceed  32 
lb.  per  indicated  horse-power-hour,  or  35.5  lb. 
per  brake  horse-power-hour,  allowing  10  per 
cent,  internal  engine  friction.  Values  as  low  as 
23  lb.  of  steam  per  indicated  horse-power-hour, 
or  25.S  lb.  per  brake  horse-power^hour,  were  re- 
corded for  the  average  cut-off  of  40  to  50  per  cent, 
used  throughout  the  run.  A  third  and  fourth 
series  of  tests  conducted  up  the  same  grade  gave 
similar  results,  except  that  the  values  were  slightly 
higher  than  those  quoted,  showing  that  there  was 
a  considerable  loss  of  water  unaccounted  for  by 
indicator  cards  and  useful  work  performed. 
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Performance  Capacity  of  Direct-Current  Gear- 
less  Locomotive  on   2.2   per  cent.   Up-Grade. 

Operating  down  grade,  it  was  necessary  to  ac- 
complish 1,110  h.-p.-hr.,  on  account  of  the  some- 
what broken  profile,  and  again  the  water  con- 
sumption showed  on  two  trips  57.7  lb.  of  steam 
per  brake  horse-power-hour,  and  on  two  subse- 
quent trips  66.5  lb.,  values  entirely  unaccountable 
on  the  basis  of  useful  work  performed. 

During  all  tests  the  usual  service  delays  oc- 
curred, and,  as  the  traffic  on  the  road  in  question 
was  very  much  congested,  these  delays  consti- 
tuted a  considerable  proportion  of  the  total 
elapsed  time.  In  fact,  during  the  runs  up  grade 
the  trains  were  in  motion  but  66  per  cent,  of  the 
total  elapsed  time,  and  down  grade  the  trains 
were  in  motion  from  52  per  cent,  down  to  40 
per  cent,  of  the  total  elapsed  time.  As  these  de- 
lays were  frequent  and  undetermined,  it  was  nec- 
essary to  maintain  full  steam  pressure  while  wait- 
ing for  the  momentarily  expected  release  from 
the  block,  hence  the  waste  of  fuel  and  water  was 
considerable.  Averaging  this  waste  at  400  lb. 
per  hour,  at  which  low  rate  of  consumption  the 
water  evaporation  would  approximate  10  lb.  of 
water  per  pound  of  coal  burned,  or  4,000  lb.  of 
water  evaporated  per  hour,  and  reducing  the  total 
water  consumption  measured  by  the  waste  losses 
thus  obtained,  the  steam  consumption  in  eight 
different  tests  up  and  down  grade  ranged  347. 
32.4,  28.1  and  25.3  lbs.,  etc.,  water  per  brake 
horse-power-hour.  These  values  are  fairly  com- 
mensurate with  results  of  indicator  cards  taken, 
and,  with  the  type  of  engine  used  and  under  the 
operating  conditions  obtaining,  an  allowance  of 
400  lb.  of  coal  stand-by  losses  per  idle  locomotive- 
hour  seemed  not  too  great  a  value  to  allow,  and 
this  figure  has  been  taken  in  subsequent  calcula- 
tions. 

Locomotive  performance  capacity  curves  may 
therefore  be  plotted  which  will  show  approxi- 
mately the  true  relation  between  the  several  items 
of  fuel,  crew  wages  and  motive  power  mainte- 
nance, under  the  given  conditions.     Such  curves 
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are  given  in  the  paper  and  show  that  in  practical 
operation  the  fuel  expense  approaches  more 
nearly  to  the  value  of  the  other  items  considered, 
instead  of  being  greatly  in  excess  of  them,  as  in- 
dicated in  the  theoretical  performance  curves, 
showing  up-grade  operation  only.  For  operation 
on  lesser  grades  than  2.2  per  cent,  all  items  are 
reduced,  and  the  total  and  subdivided  comparative 
costs  are  given  in  the  accompanying  diagram  and 
table : 

Comparative  Operating   Expenses   per   1,000  Ton-Miles 
OF  Simple  Steam  and  Electric  Locomotives;  Aver- 
age   OF    Up-    and    DowN-GUiADE    Operation. 
Steam  Locomotives. 

Grade   '/:%             1%               ij4%  2% 

Coal     15     cts.         25.5  cts.         38     cts.  53     cts. 

Crew    13.5  cts.         24     cts.         36     cts.  50     cts. 

Maintenance.  10.5  cts.         17.8  cts.         26     cts.  36     cts. 

Total    39     cts.      ■  67.3  cts.       100     cts.  139     cts. 

Electric  Locomotives. 

Grade  14%             1%               ii^%  2% 

Power    20     cts.         35.5  cts.         50.5  cts.  66     cts. 

Crew    7.2  cts.          12.2  cts;         18     cts.  24     cts. 

Maintenance.    3.6  cts.            6.2  cts.           9.0  cts.  11. 9  cts. 

Total    30.8  cts.         53.9  cts.         77.S  cts.  101.9  cts. 

Saving  effected   by   electric  operation. 

Grade   H7o  '%  i'A%  2% 

8.2  cts.         13.4  cts.         22.5  cts.  37.1  cts. 

A  Study  of  the  table  shows  that,  while  the 
percentage  saving  with  electric  operation  is  ap- 
proximately the  same  whatever  the  ruling  grade, 
yet  the  actual  money  saving  is  much  greater  on 
the  heaviest  grades.  As  about  the  same  invest- 
ment must  be  made  in  each  case  for  distribution 
system,  including  third-rail  or  overhead  trolley, 
sub-stations,  etc.,  the  inference  must  be  drawn 
that  heavy-grade  divisions  present  a  more  at- 
tractive field  for  electrification  than  level  sections, 
when  considered  from-  the  purely  economic  stand- 
point. There  are  other  items  of  saving  and  other 
reasons  for  electrification  which  may  be  more  or 
less  controlling  in  individual  cases,  but  it  seems 
possible  to  make  the  broad  statement  that  the 
mountain-grade  division  offers  a  particularly  at- 
tractive field  for  the  electric  locomotive,  and  its 
introduction  should  be  the  means  of  affecting 
such  economies  in  both  freight  and  passenger 
transportation  as  to  pay  a  satisfactory  return  upon 
the  investment  required. 

So  far,  the  matter  has  been  viewed  from  the 
standpoint  of  comparative  operating  expenses  for 
a  given  tonnage  moved.  There  is  another  argu- 
ment for  electrification  which  may  in  certain  in- 
stances be  of  a  much  more  controlling  nature. 
Most  of  our  mountain  roads  are  single  track,  and 
transcontinental  tonnage  has  so  increased  as  se- 
riously to  congest  these  mountain  divisions.  The 
heavy  trains  of  the  plains,  weighing  2,000  to  3,000 
tons,  must  be  split  up  into  units  of  about  1,000 
tons,  in  order  that  the  present  steam  engines, 
operating  double  and  even  triple,  may  haul  them 
over  the  heaviest  grades.  The  slow  speed  ob- 
tainable makes  the  number  of  trains  on  a  moun- 
tain division  large,  the  meeting  points  frequent, 
hence  however  good  the  despatching  system  em- 
ployed, there  will  of  necessity  be  a  considerable 
amount  of  lost  time  introduced.  Add  to  this  the 
failures  of  motive  power  being  worked  to  its  limit, 
and  there  is  reason  fqr  the  claim  that  the  tonnago 
capacity  of  the  mountain  division  will  be  greatly 
increased  by  the  introduction  of  electrically 
hauled  trains. 

Lest  the  writer  be  accused  of  unfairness  in 
selecting  the  simple  engine  for  comparison,  it  is 
proper  to  touch  upon  the  economies  effected  with 
the  use  of  the  compound  locomotive  and  also  by 
the  introduction  of  such  coal-saving  devices  as 
superheaters  and  feed-water  heaters. 

There  is  a  saving  of  approximately  20  per  cent, 
in  water  consumption  per  horse-power  with  the 
compound  locomotive,  but  in  spite  of  this  gen- 
erally accepted  saving  the  simple  locomotive  still 
rules  the  mountain  division,  after  repeated  trials 
of  the  compound.  Not  being  an  ardent  supporter 
of  either  type  of  locomotive,  Mr.  Armstrong 
leaves  the  battle  of  the  simple  and  compound  to 
their  enthusiasts,  commenting  only  upon  the  fact 
that,  except  in  the  case  of  the  Mallet  compound. 
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the  arguments  for  the  compound  are  based  upon 
fuel  economy  only. 

The  latest  Mallet  compound,  weighing  413,000 
lb.,  is  the  largest  steam  locomotive  yet  built  and 
is  of  particular  interest,  owing  to  the  enormous 
boiler  which  such  a  construction  permits.  With 
a  total  heating  surface  of  5,300  sq.  ft,  we  should 
expect  an  evaporation  of  63,600  lb.  of  water  for 
a  short  period  and  possibly  48,000  lb.  of  water 
continuously.  With  a  possible  evaporation  of  6 
lb.  of  water  per  pound  of  coal,  this  would  neces- 
sitate the  burning  of  8,000  lb.  of  coal  per  hour, 
requiring  the  best  efforts  of  two  firemen  if  main- 
tained for  several  hours.  Assuming  a  steam  con- 
sumption of  22  lb.  per  brake  horse-power-hour, 
such  a  locomotive  should  give  a  sustained  output 
of  2,i8o  h.-p.  at  the  rim  of  the  drivers,  and  this 
with  a  weight,  with  tender,  of  approximately  300 
tons,  or  three  times  the  weight  of  an  electric  loco- 
motive of  the  New  York  Central  6,000  type,  giving 
the  same  horse-power  output. 

The  two  locomotives  are,  of  course,  designed 
for  entirely  dissimilar  classes  of  work;  but  it  is 
not  unfair  to  compare  them  on  a  horse-power 
basis,  as  it  is  the  huge  boiler  of  the  Mallet  that 
is  remarkable,  and  upon  this  basis  the  selling 
price  of  the  machines  is  approximately  the  same. 
The  comparative  cost  of  electric  and  steam 
locomotives  is  generally  considered  as  very  fa- 
vorable to  the  steam  units,  but  reversing  the 
usual  methods  and  comparing  the  cost  of  the 
electric  with  that  of  the  steam  locomotive  or 
locomotives  required  to  feplace  it  may  reverse 
the  relations.  The  electric  locomotive  requires 
no  more  than  casual  inspection,  can  be  side- 
tracked indefinitely  and  still  be  ready  for  instant 
operation  at  full  capacity,  can  run  24  hours  with- 
out a  stop,  if  necessary,  and  all  these  advan- 
tages and  others  offer  a  guarantee  for  a  much 
greater  annual  mileage  than  is  possible  with  its 
steam  competitor.  Then,  too,  compare  the  cost 
of  a  group  of  steam  locomotives  (no  single  unit 
could  be  designed  to  give  the  outptit)  capable  of 
delivering  even  4,000  h.-p.  continuously  with  a 
single  electric  unit  of  this  output,  and  the  dif- 
ference in  cost  is  not  great.  It  may  be  stated 
broadly  that  for  a  given  gross  .innual  ton-mileage 
moved,  the  cost  of  steam  locomotives  may  be 
even  greater  than  the  cost  of  the  electric  units 
replacing  them. 

The  term  "horse-power"  is  perhaps  not  fully 
appreciated,  \yhen  the  statement  is  made  that 
a  certain  electric  locomotive  is  rated  at  so  many 
horse-power  output,  it  does  not  leave  the  im- 
pression it  should.  The  horse-power  output  of 
a  locomotive  is  a  direct  measure  of  its  capacity 
to  do  work,  and  while  the  tractive  effort  available 
governs  the  tonnage  of  the  trailing  load,  it  is 
the  product  of  the  tractive  effort  times  the  speed 
at  which  it  is  available,  or,  in  other  words,  the 
horse-power  output,  that  measures  the  hourly  ton- 
nage capacity  of  the  locomotive  upon  which  the 
crew  expenses  of  the  entire  train  depends.  Hence 
the  great  claim  for  recognition  of  the  electric 
locomotive  lies  in  its  great  horse-power  output, 
that  is,  its  ability  to  carry  full  tractive  effort  or 
to  slip  its  wheels  at  speeds  l^wo  or  three  times 
greater  than  can  be  done  with  any  steam  loco- 
motive yet  built. 

Superheating  promises  something  in  fuel  econ- 
omy, as  does  the  introduction  of  feed-water 
heaters.  Such  improvements,  together  with  the 
adoption  of  the  four-cylinder  locomotive,  either 
compound  or  simple,  must  necessarily  call  for 
more  expense  to  maintain  and  less  reliability  in 
operation. 

As  against  the  reduction  in  fuel  expenses  prom- 
ised by  the  use  of  the  compound  locomotive  fitted 
with  superheaters  and  feed-water  heaters,  the 
electrical  engineer  has  the  great  possibilities  of- 
fered by  regeneration  of  power  while  electrically 
braking  on  mountain-grade  divisions.  The  amount 
of  power  saved  by  this  means  may  in  certain  in- 
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stallations  araount  to  as  great  a  percentage  of 
the  total  as  is  the  saving  effected  in  coal  ex* 
penditure  with  steam  locomotives  by  compound- 
ing and  providing  superheaters  and  feed-water 
heaters.  Such  an  electrical  saving  is,  of  course, 
restricted  to  heavy-grade  divisions,  but  the  feasi- 
bility of  electric  braking  by  regeneration  is  un- 
questioned. Indeed,  with  three-phase  induction 
motors  regeneration  is  automatic,  the  motors  be- 
ing perfectly  reversible  and  returning  energy 
when  operating  down  grade,  with  no  change 
whatever  in .  their  connections.  Other  types  of 
motors  may  be  adapted  for  regeneration,  with 
slight  modifications  in  the  control  system. 

All  of  our  railway  managements  have  felt  the 
need  of  establishing  a  so-called  express  freight 
service,  comprising  a  light  train  operating  at 
much  higher  speed  than  is  the  case  with  the  bulk 
of  the  freight  movement.  It  is  well  known  that 
the  cost  per  1,000  ton-miles  for  moving  express 
freight  is  very  much  higher  than  in  the  case  of 
low-speed  freight.  An  inspection  of  the  diagram 
of  steam  and  efectric  locomotive  characteristics 
illustrates  the  reason  for  this.  The  steam  loco- 
motive is  essentially  a  slow-speed  unit  when  de- 
livering its  full  tractive  effort;  that  is,  a  tractive 
effort  equal  to  22  per  cent,  of  the  weight  upon 
the  drivers,  and  high  speed  is  only  obtained  at 
the  sacrifice  of  tractive  effort.  Hence  a  high- 
speed freight  train  is  of  necessity  a  lighter  train 
than  could  be  handled  over  the  same  profile  by  a 
given  locomotive,  and  the  crew  and  maintenance 
expense  is  therefore  large.  That  such  a  class  ol 
service  is  nevertheless  profitable,  or  at  least  nec- 
essary, is  evidenced  by  the  continuance  of  the 
practice  and  the  proposed  introduction  of  electric 
locomotives,  in  effect,  makes  all  trains  fast 
freights,  gaining  the  benefits  of  such  a  service, 
without  incurring  the  penalty  of  increased  operat- 
ing expenses  inherent  to  steam  operation. 

Mr.  Armstrong  does  not  believe  that  the  time 
is  ripe  for  the  electrification  of  steam  roads  at 
large;  indeed,  the  electrical  enthusiasts  would  be 
hard  put  to  it  if  called  upon  to  show  reason  for 
the  electrification  of  many  branch  steam  lines 
carrying  a  small  tonnage  at  infrequent  intervals. 
There  are,  however,  certain  divisions  of  steam 
railways  which,  either  on  account  of  their  broken 
profile  or  heavy  traffic,  offer  an  opportunity  to 
introduce  a  superior  type  of  motive  power  which 
will  effect  such  economies  in  operation  as  to  pro- 
vide adequate  return  on  the  investment  required 
for  the  electrification.  There  are  still  other  di- 
visions where  a  much  desired  increase  in  the 
track-tonnage  capacity  can  only  be  effected  by 
double  tracking  so  long  as  the  steam  locomotive 
is  adhered  to  as  the  type  of  motive  power  used. 
Double  tracking  a  mountain-grade  division  is 
often  a  matter  of  enormous  expense,  and  electrifi- 
cation of  the  single  track  may  relieve  the  present 
traffic  congestion  at  a  moderate  cost. 

On  mountain-grade  divisions  the  subjec'  of  re- 
generation with  electric  locomotives  should  re- 
ceive very  careful  consideration,  not  so  much  on 
account  of  the  saving  in  power  which  it  may 
effect,  but  rather  on  account  of  the  greater  safety 
of  operation,  which  it  guarantees  by  eliminating 
the  serious  defects  of  holding  trains  on  heavy 
grades  by  wheel  and  shoe  friction.  No  attempt 
has  been  made  even  to  approximate  the  saving 
effected  in  engine  supplies,  roundhouse  expenses, 
elimination  of  water  supply,  with  its  often  attend- 
ant expensive  purifying  outfit,  and  the  many 
items  incident  to  steam  locomotive  operation. 
The  freight-car  shortage  problem  itself  is  a  very 
serious  one  at  certain  times  of  the  year  .on  some 
roads,  and  as  the  total  freight-car  mileage  can 
be  increased  with  the  higher  speeds  provided  with 
electric  locomotives,  it  should  result  in  the  saving 
of  a  considerable  expense  now  incurred  for  rental  , 
of  foreign  cars,  or  even  increase  the  gross  re- 
ceipts by  the  movement  of  tonnage  which  more 
available  cars  would  make  possible. 
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At  the  conclusion  of  Mr.  Armstrong's  paper, 
the  subject   was   opened   for  discussion. 

Mr.  W.  J.  Wilgus,  in  a  letter  discussing  the 
subject,  referred  to  the  frequent  mistake  of  over- 
rating the  electric  locomotive,  but  expressed  the 
4>elief  that  for  reasons  of  economy  it  had  come 
<o  stay,  even  though  the  primary  considerations 
for  its  adoption  were  not  economic.  Thus  far 
•electrification  of  steam  roads  has  been  done  for 
the  sake  of  convenience  in  operation  in  tunnels 
and  doing  away  with  smoke  and  noise  nuisances 
in  dtics.  No  practical  data  were  available  for 
-basing  a  change  from  steam  to  electricity  on 
.purely  economical  grounds. 

Now,  however,  these  data  have  become  avail- 
able on  account  of  the  operation  of  the  two  sys- 
tems side  by  side  on  the  New  York  Central,  and 
while  the  expectations  for  the  electric  locomotive 
4iaTe  been  surpassed  by  the  results,  the  latter 
Itave  at  times  been  quite  different  from  the  pre- 
■ilictions. 

Mr.  Wilgus  stated  that  his  experience  indi- 
cates that  M.  Armstrong's  figures  of  cost  of 
■current  at  the  contact  shoes  is  too  low.  In  de- 
termining this  cost  not  only  must  the  fuel  and 
operating  expense  be  taken  into  consideratron, 
l>nt  also  the  cost  of  maintenance,  taxes,  struc- 
tures and  allied  charges  for  the  whole  installation. 

The  experience  on  the  New  York  Central 
■shows  that  in  maintenance  and  fixed  charges, 
the  electric  installation  is  the  cheaper  by  19 
per  cent  The  simplicity  of  the  electric  loco- 
motive has  resulted  in  a  time  saving  in  terminals 
of  18  per  cent,  over  the  steam  locomotive,  while 
under  the  newer  system  the  daily  ton-mileage  has 
increased  25  per  cent  Of  the  total  switching  in 
Grand  Central  Station,  65  per  cent,  with  steam 
locomotives  was  dead  weight,  while  with  electric 
locomotives  it  is  54  per  cent.  In  the  regular 
schedule  service  the  saving  in  dead  ton-mileage 
is  16  per  cent. 

The  total  saving  of  electric  operation  over 
steam  for  the  summer  months  runs  from  12  to  27 
per  cent,  depending  on  the  kind  of  service.  In 
addition,  the  smoke  nuisance  has  been  eliminated 
in  the  Park  Ave.  tunnel,  and  the  capacity  of  the 
Grand  Central  Station  has  been  increased  one- 
third. 

Dr.  Cary  T.  Hutchinson,  in  discussing  the  paper, 
expressed  approval  of  the  views  of  Mr.  Arm- 
strong and  Mr.  Wilgus,  commending  the  paper 
as  the  best  presentation  of  the  problem  thus  far 
made.  He  emphasized  the  fact  that  all  electrifi- 
cations now  operating  have  been  special  problems, 
aside  from  the  question  of  economy  of  operation. 
The  data  on  electric  locomotives  are  too  uncer- 
tain as  yet  for  economical  discussion  of  the  prob- 
lem. The  regeneration  in  running  down  grade 
with  the  three-phase  system  and  the  consequent 
fixed  speed  were  the  reasons  for  the  adoption  of 
this  system  on  one  of  the  mountain  divisions  of  a 
Western  railroad. 

Mr.  N.  W.  Storer  emphasized  the  fact  that  in- 
creased capacity  of  electric  over  steam  operation 
is  the  most  important  factor  of  the  problem.  Elec- 
tric locomotives  can  haul  heavier  loads  at  greater 
speeds,  up  heavier  grades  than  steam  locomotives. 
These  factors  will  count  most  in  causing  the  elec- 
trification of  steam  roads.  The  latter  work  will 
go  on  as  fast  as  the  manufacturers  can  supply  the 
equipment,  for  the  data  derived  from  experience 
are  now  convincing.  The  three-phase  system, 
Mr.  Storer  believed,  had  a  decided  advantage  in 
having  a  fixed  speed  down  grade,  but  believed 
that  this  speed  might  some  times  be  greater  than 
the  curves  and  roadbed  would  permit.  The 
single-phase  alternating  current  system  has  a 
higher  tractive  effort  at  higher  speeds  than  the 
direct  current  system.  The  adoption  of  the  par- 
ticular system,  whether  direct  current,  single  or 
three-phase  alternating  current,  will  depend  on 
local  conditions. 


Mr.  W.  S.  Murray  agreed  with  Mr.  Armstrong 
that  capacity  is  the  keynote  of  the  problem,  but 
believed  that  increase  in  ton-miles  and  ability  to 
handle  this  increase  are  better  ways  of  expressing 
it  The  actual  service  conditions  on  the  New 
York,  New  Haven  &  Hartford  show  a  large 
yearly  saving  of  the  electric  over  the  steam  loco- 
motives. The  machine  efficiency  of  the  two  can 
practically  be  equated  and  therefore  eliminated 
from  the  discussion,  but  the  difference  lies  in  the 
power  back  of  the  machine  equipments.  The 
saving  per  year  in  fuel  and  locomotive  repairs 
due  to  electric  operation  on  the  New  York  divi- 
sion will  be  $562,470. 

Mr.  William  McClellan  pointed  out  that  the 
costs  of  electrification  are  larger  than  were  pre- 
dicted. In  order  to  extend  electric  operation 
more  convincing  figures  than  even  now  available 
must  be  presented  to  railroad  men.  It  is  difficult 
to  capitalize  the  savings  of  electrification  due  to 
the  abandonment  of  coaling  towers,  water  tanks, 
ash  pits,  and  other  accessories  to  steam  locomo- 
tive operation.  Not  until  a  complete  engine  stage 
is  electrically  operated  will  full  and  reliable  data 


The  Mechanical    Equipment    of   the  North 
American  Cold-Storage  Building,  Chicago. 

The  North  American  Cold  Storage  Co.  of 
Chicago  operates  a  large,  modern,  fireproof  cold- 
storage  warehouse,  for  public  use,  on  the  North 
Branch  of  the  Chicago  River,  near  the  junction 
of  that  branch  with  the  South  Branch  to  form 
the  main  Chicago  River,  and  a  short  distance 
from  the  central  business  district  of  the  city. 
Unlike  most  large  cold-storage  warehouses,  which 
cover  a  broad  area  and  are  comparatively  low; 
with  the  idea  of  reducing  losses  due  to  radiation, 
this  building  covers  a  relatively  small  area  and 
is  very  tall,  protection  against  radiation  being 
obtained  by  thorough  insulation  of  the  side  walls. 
The  building  is  irregular  in  plan,  being  60  ft. 
wide  at  one  end,  80  ft.  wide  at  the  other  and 
162  ft  long,  and  has  sixteen  stories  and  a  base- 
ment. The  structure  consists  of  two  parts,  an 
original  section  and  an  extension  that  has  re- 
cently been  added,  the  two  parts  forming  a  homo- 
genous fireproof  building  with  uniform  floor 
levels.    The  original  section  has  a  structural  steel 


Engine  Room  of  the  Cold  Storage  Building,  Showing  One  of  the  Ice  Machines. 


be  available.  Leaving  these  savings  aside,  Mr. 
McClellan  thought  that  increased  capacity,  es- 
pecially on  steep  grades,  was  the  most  important 
advantage  of  the  electric  locomotive.  A  good  way 
to  approach  the  problem  in  endeavoring  to  con- 
vince the  railroad  man  is  to  show  the  capacity 
of  electric  operation,  and  then  figure  the  cost  for 
the  same  capacity  if  hauled  by  steam  locomotives. 

Mr.  C.  L.  De  Muralt  spoke  of  a  short  road  that 
had  rached  the  limit  of  its  capacity,  and  was  con- 
sidering the  addition  of  two  more  tracks  at  a 
cost  of  $15,000,000.  By  electrifying  the  line  at  a 
cost  of  $3,000,000,  the  same  capacity  with  the  ex- 
isting trackage  could  be  secured  as  by  the  addition 
of  two  tracks  with  steam  operation.  The  advan- 
tage of  the  electric  locomotive  lies  in  pulling 
heavy  loads  at  three  to  four  times  the  speed  of 
the  steam  locomotive. 

Mr.  C.  P.  Steinmetz  pointed  out  that  the  use 
of  electric  locomotives  did  not  amount  to  a  mere 
substitution  for  steam  locomotives,  but  a  read- 
justment of  all  factors  to  a  new  set  of  conditions. 
This  readjustment  must  be  made  throughout  the 
system  in  order  to  realize  the  greatest  advantage 
from  the  new  mode  of  operation. 


Hollow  Terra  Cotta  Blocks  will  be  used  for 
the  construction  of  the  floors,  interior  partitions 
and  roof  of  the  Pennsylvania  R.  R.  terminal,  now 
under  construction  in  New  York  City. 


frame,  covered  with  hollow  tile  for  fire  protec- 
tion, arched  hollow  tile  floors  and  brick  side- 
walls.  The  extension  also  has  a  structural  steel 
frame,  which  is  incased  in  concrete  for  fire  pro- 
tection, and  has  reinforced  concrete  floor  slabs. 
The  columns  of  the  buildings  are  all  carried  on 
independent  spread  reinforced  concrete  footings, 
designed  to  practically  float  on  the  soft  blue  clay 
that  underlies  the  site. 

A  mechanical  plant  in  the  basement  of  the 
building  furnishes  refrigeration  through  an  am- 
monia expansion  and  brine  circulation  system  for 
all  but  two  floors  of  the  building,  the  first  and  the 
sixteenth,  and  electric  current  for  power,  lighting, 
freight  elevators  and  other  service.  This  plant 
was  designed  and  built  under  peculiarly  difficult 
conditions,  owing  to  the  limited  head  room  in  the 
basement,  the  location  of  the  numerous  columns 
of  the  building  frame,  the  arrangement  and  ex- 
tent of  the  spread  footings  which  carry  these 
columns,  the  proximity  of  the  river  and  the  neces- 
sity of  going  below  the  river  level  to  provide 
space  for  boilers.  These  difficulties  were  all  over- 
come, however,  by  special  design  and  arrange- 
ment of  various  features  of  the  plant,  and  the 
latter  has  been  in  satisfactory  operation  since 
the  completion  of  the  extension  of  the  building, 
three  years  ago. 

The  mechanical  plant  and  auxiliary  equipment 
occupy   the   entire   basement   of   the   building,    a 
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44  X  4S-ft.  boiler  room  being  separated  from  the 
remainder  of  the  basement  by  brick  walls.  The 
floor  of  this  room  had  to  be  placed  5  ft.  below 
the  water  surface  in  the  river,  and  12  ft.  below 
the  ground  level.  As  the  soil  is  filled  ground, 
black  river  silt  and  soft  blue  clay,  provisions  had 
to  be  made  to  prevent  water  entering  through 
the  walls  and  floors.  "This  was  accomplished  by 
lining  the  bottom  and  sides  of  the  pit  with  sheet 
steel,  the  masonry  floor  and  walls  of  the  room 
being  placed  inside  of  this  steel  pit. 

The  boiler  room  contains  two  350  h.-p.  double- 
drum  water-tube  Cahall  boilers,  each  having 
3,750  sq.  ft.  of  heating  surface  and  operating  at  a 
normal  pressure  of  150  lb.  Each  boiler  is  equipped 
with  a  Cahall  chain-grate  stoker  having  52  sq.  ft. 
of  grate  surface.  These  stokers  are  both  driven 
by  a  3  h.-p.  Northern  motor,  mounted  on  a 
bracket  on  one  of  the  columns  of-  the  building 
frame.  The  motor  operates  at  450  r.p.m.  and  is 
belted   to   the   driving   shaft   of   the   stokers.    A 


automatically  by  a  float  set  at  the  proper  height 
in  the  sump. 

Steam  is  taken  from  the  rear  end  of  the  drums 
of  each  boiler  by  a  full-sweep  8-in.  connection 
leading  to  a  lo-in.  steam  header  suspended  from 
the  ceiling  of  the  engine  room.  These  8-in. 
boiler  connections  are  each  fitted  with  an  auto- 
matic non-return  valve  at  the  boiler  and  a  gate 
valve  at  the  header.  The  main  header  extends 
39.25  ft.  as  a  lo-in.  main,  and  then  as  an  8-in. 
main  for  28  ft.,  a  6-in.  branch  beitig  taken  off  at 
the  end  of  the  lo-in.  section.  The  header  is 
anchored  at  the  junction  of  the  6-in.  branch  with 
it,  and  all  connections  to  the  steam-consuming 
units  have  full-sweep  bends  to  provide  for  con- 
traction and  expansion.  A  Cochrane  steam  sepa- 
rator is  placed  on  the   connection   to  each  unit. 

The  principal  equipment  in  the  engine  room 
embraces  two  large  ice  machines,  two  engine- 
driven  generators,  two  motor-driven  brine-circu- 
lating pumps,  two  motor-driven  water-circulating 


Direct-Connected  Centrifugal  Pumps  for  Circulating  Water. 


small  steam  engine  is  also  held  in  reserve  for 
operating  the  stokers.  Coal  is  delivered  to  the 
building  in  cars  on  a  switch  track  at  the  first 
floor  level,  and  is  dropped  from  the  cars  through 
chutes  leading  to  a  firing  floor  in  front  of  the 
boilers.  The  stokers  are  supplied  from  the  stor- 
age piles  on  this  floor  by  hand. 

The  boiler  settings  extend  flush  up  to  the  ceil- 
ing of  the  room,  the  boilers  being  specially  de- 
signed so  all  steam  and  feed-water  connections 
could  be  made  at  the  front  and  rear  ends  of  the 
steam  and  water  drums.  Feed  water  is  supplied 
to  the  boilers  through  duplicate  lyi  in.  con- 
nections at  the  front.  The  steam  and  water 
drurrls  are  also  each  fitted  with  an  Ashton  safety 
valve,  placed  horizontally  in  the  upper  part  of 
the  front  end  of  the  drums.  The  mud  drum  of 
each  boiler  is  connected  to  a  4-in.  blow-off  pipe, 
which  rises  5  ft.  from  the  floor  level  of  the  boiler 
room  to  the  level  of  the  water  surface  in  the 
river,  so  the  sediment  from  the  mud  drum  is 
blown  up-grade.  The  pipe  is  fitted  with  a  valve 
in  order  that  it  can  be  drained  into  a  sump  after 
the  boiler  pressure  is  cut  off.  A  2-in.  vertical 
Kingsford  centrifugal  pump,  with  a  capacity  of 
125  gal.  a  minute  when  running  at  500  r.p.m., 
removes  all  water  that  reaches  the  sump.  This 
pump  is  direct-connected  to  a  ij^-h.-p.  vertical 
direct-current  Northern  motor,  which  is  operated 


pumps,  two  boiler-feed  pumps,  together  with  the 
necessary  auxiliary  apparatus  and  connections. 
With  the  exception  of  one  ice  machine,  which 
was  in  a  small  plant  of  the  original  part  of  the 
building,  all  of  this  equipment  was  installed  when 
the  new  plant  was  built. 

The  new  ice  machine  is  a  cross-compound  con- 
densing Corliss  unit,  built  by  the  Vilter  Mfg.  Co. 
The  steam  cylinders  are  24.5  x  36-in.  and  48  x  36- 
in,,  and  the  ammonia  cylinders  are  18  and  18  x 
36  in.  Ammonia  is  drawn  from  a  large  system 
of  condensing  coils  in  one  end  of  the  basement 
and  delivered  to  the  seventh  and  eighth  floors 
by  this  machine.  The  old  ice  machine  is  held  in 
reserve  for  use  in  case  the  new  one  is  out  of  com- 
mission. 

Two  double-acting  11  x  12-in.  triplex  Gould 
pumps  circulate  the  brine  through  the  system  of 
refrigerating  pipes.  These  pumps  each  have  a 
capacity  of  1,000  gal.  a  minute  against  the  com- 
bination of  a  static  head  of  125  ft.,  and  a  working 
pressure  of  40  lb.  The  static  head  is  main- 
tained by  an  open  pipe  extending  above  the 
highest  point  in  the  system  of  circulating  pipes, 
while  the  40-lb.  working  pressure  is  the  maximum 
required  to  force  the  brine  through  the  system. 
The  pumps  are  in  duplicate,  each  of  them  having 
sufficient  capacity  to  operate  the  system  under 
ma.ximum   service   requirements.      Each   pump   is 


gear-driven  by  a  50-h.-p.  variable-speed  direct- 
current  motor,  operating  at  750  r.p.m.  The  motor 
shaft  carries  a  large  and  a  small  gear  wheel, 
either  of  which  can  be  meshed  with  the  gear 
driving  the  pump.  The  small  driving  gear  re- 
duces the  speed  of  the  pump  to  50  per  cent  of 
that  given  by  the  larger  gear,  and  the  variable 
speed  control  permits  the  speed  of  the  motor  to 
be  changed  from  one-half  to  full  load;  the  pumps 
can  thus  be  operated  at  as  low  as  25  per  cent, 
of  their  rated  capacity. 

When  the  extension  was  added  to  the  build- 
ing plans  were  made  to  install  a  large  electrically- 
operated  butter-renovating  plant  on  the  top  floor 
of  the  building.  As  the  equipment  of  this  plant 
would  require  considerable  power,  a  250-kw.  250- 
volt  direct-current  multipolar  Northern  generator 
was  provided  to  supply  the  power  necessary  for 
it  and  for  the  remainder  of  the  electrically- 
operated  equipment  in  the  building.  This  gene- 
rator, which  was  calculated  to  carry  the  day  load^ 
is  direct  connected  to  a  13  and  i6}4  x  24-in.  high- 
duty  cross-compound  condensing  Buckeye  engine. 
A  i2S-kw.  250-volt  direct-current  multipolar 
Northern  generator,  direct-connected  to  a  10  and  21 
x  i8-in.  high-duty  tandem-compound  condensing^ 
Buckeye  engine  was  installed  to  carry  the  night 
load.  The  butter  plant  has  not  been  installed  a» 
yet,  however,  so  the  125-kw.  unit  is  used  to  carry 
the  load  at  all  times. 

Circulating  water  for  the  surface  condenser 
which  serves  the  steam-condensing  units,  and  for 
the  ammonia  condensing  coils  is  furnished  by 
either  of  two  6-in.  horizontal  double-auction 
Kingsford  centrifugal  pumps,  each  driven  by  a 
50-h.-p.  250-volt  direct-current  Northern  motor. 
One  of  these  motor-pump  sets  operates  at  750 
r.p.m.,  and  has  a  capacity  of  1,000  gal.  per  min- 
ute, the  other,  operating  at  850  r.p.m.,  has  a 
capacity  of  1,200  gal.  a  minute.  Both  of 
these  pumps  draw  from  a  5.5  ft.  circular 
suction  well  under  the  basement  floor,  which  has 
two  lo-in.  inlet  pipes  connecting  it  with  the  river. 
Each  of  these  inlet  pipes  carries  a  tee  connec- 
tion at  the  river  end  in  which  are  placed  verti- 
cally two  4-ft.  leng^ths  of  perforated  lo-in.  pipe, 
closed  at  the  ends  with  blank  flanges.  The  per- 
forations in  these  pipes  consist  of  three  Ji-in. 
holes  per  square  inch  of  surface.  As  the  river 
carries  a  large  amount  of  silt  and  sediment  these 
perforations  are  liable  to  become  clogged,  so  pro- 
visions were  made  to  clear  them.  A  gate  valve 
placed  on  the  well  end  of  the  inlet  pipes  is  closed 
when  the  perforations  are  fouled  and  a  current 
of  air  under  80  to  100  lb.  pressure  is  forced 
through  the  pipes. 

The  suction  pipes  of  the  pumps  are  not  pro- 
vided with  foot  valves,  but  each  pump  is  fitted 
with  a  2-in.  connection  from  the  steam  header 
which  is  used  for  priming.  The  discharge  for 
the  pumps  is  arranged  so  water  can  be  delivered 
to  the  ammonia  coils  and  thence  to  the  conden- 
ser, or  separately  to  the  ammonia  coils  and  the 
condenser.  The  discharge  from  the  condenser 
is  returned  to  the  river. 

All  of  the  steam-consuming  units,  except  the 
boiler-feed  pumps,  are  connected  to  a  i6-in.  ex- 
haust main,  which  leads  to  a  4.5  x  12.5-ft.  Blake 
surface  condenser,  with  a  capacity  of  15,000  lb. 
of  steam  per  hour.  A  20-in.  Cochrane  oil  sepa- 
rator is  placed  on  this  main  near  the  condenser. 
The  exhaust  main  is  also  provided  with  a  by- 
pass leading  to  a  free  exhaust  into  the  atmos- 
phere, a  relief  valve  on  this  by-pass  protecting 
the  exhaust  system  from  excessive  pressures. 

The  condensed  steam  from  the  condenser  is  de- 
livered to  a  tank,  suspended  from  the  ceiling  of 
the  basement,  by  either  of  two  8  x  14  x  12-in. 
horizontal  marine  wet-and-dry  Blake  pumps,  with 
bronze  fittings  through-out.  The  suspended  tank 
serves  as  a  hot  well  in  the  boiler  feed-water 
system.  This  system  includes  a  Cochrane  water 
purifier,  a   Cochrane   feed-water  heater  and  two 
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feed-water  pumps.  The  (pndensed  steam  is  re- 
ttimed  by  gravity  from  the  suspended  tank  to  the 
heater,  or  directly  to  either  of  the  feed-water 
pumps.  The  make-up  water  is  supplied  to  the 
purifier  from  the  city  mains  through  a  tight  surge 
tank,  a  valve  operated  by  a  float  automatically 
maintaining  the  water  level  in  the  purifier.  Make- 
up water  can  be  supplied  to  either  pump  from 
the  purifier,  or  directly  from  the  surge  tank. 
The  water  level  in  the  heater  is  automatically 
maintained  at  one  height  by  a  valve  oper- 
ated by  a  float  in  the  heater.  The  water 
level  in  the  heater  is  also  at  such  height 
that  the  pumps  draw  ,  from  the  heater  un- 
til make-up  water  is  required.  The  heat- 
er operates  on  rtchaust  steam  from  the  con- 
denser pumps,  the  feed-water  pumps  and  small 
pumps  which  circulate  the  lubricating  oil  used 
in  the  plant 

A  complete  system  for  circulating  lubricating 
oil  is  installed.  Fresh  oil  is  placed  in  a  metal 
storage  tank  in  the  engine  room  near  the  boiler 
feed-water  heater.  A  small  reciprocating  pump 
draws  oil  from  this  tank  and  delivers  to  a 
supply  line  connecting  with  mechanical  lubrica- 
tors on  each  of  the  main  reciprocating  units. 
Spigots  are  also  placed  on  this  supply  line  adja- 
cent to  the  other  main  units.  The  drips  from  all 
of  the  units  are  collected  and  delivered  to  a  tank 
in  the  boiler  room  by  gravity.  A  second  small 
reciprocating  pump  draws  the  dirty  oil  from 
this  tank  and  delivers  it  to  a  Turner  filter  over 
the  clean  oil  tank. 

The  foundations  for  the  various  large  machines 
in  the  engine  room  had  to  practically  all  be  de- 
figned  specially.  The  spread  reinforced-concrete 
footings  for  the  columns  of  the  building  frame, 
which  are  irregular  in  size  and  shape,  had  to 
be  kept  separate  from  the  foundations  for  the 
machines  to  avoid  vibration  being  transferred  to 
the  building.  In  order  to  accomplish  this  result, 
a  joint  at  least  l  in.  wide  was  made  between  the 
coluimi  footings  and  the  machine  foundations. 
The  shape  and  position  of  the  footings  required 
parts  of  the  different  machines  to  be  set  on 
heavy  I-beams  carried  over  the  footings  by  the 
foundations;  some  of  these  beams  also  had  to 
be  cantilevered  over  the  column  footings  from 
the  machine  foundations.  All  of  this  intricate 
foundation  work  was  done  in  the  basement  after 
the  building  was  completed,  the  excavations  being 
made  in  the  soft  blue  clay  at  about  the  river 
level 

The  operation  of  the  electrical  generators  and 
of  the  various  wiring  circuits  in  the  building  is 
controlled  from  a  nine-panel  switchboard  at  one 
side  of  the  engine  room.  This  board  has  a  panel 
equipped  with  an  indicating  voltmeter  and  an 
indicating  ammeter,  for  each  generator.  A 
totalizing  panel  equipped  with  an  indicating  am- 
meter and  an  integrating  wattmeter  is  also  pro- 
vided. Two  power  circuits  and  three  lighting 
circuits  are  controlled  from  separate  panels,  each 
having  an  integrating  wattmeter.  The  total  out- 
put of  the  generators  and  the  amount  of  power 
supplied  to  each  circuit  is  thus  always  on 
record. 

The  ninth  panel  on  the  board  carries  steam, 
vacuum,  ammonia  and  back-pressure  indicating 
gauges  and  recorders,  so  that  all  information  con- 
cerning the  operation  of  the  plant  is  available 
at  the  one  board.  This  panel  also  carries  two 
electrically-operated  revolution  counters,  which 
record  the  number  of  revolutions  made  by  the  ice 
machines.  These  counters  are  operated  by  an 
eccentric  on  the  shaft  of  the  machine,  which 
makes  and  breaks  a  circuit  including  a  solenoid 
on  the  back  of  the  switchboard,  the  solenoid  hav- 
ing suflicient  power  to  move  the  works  of  the 
counter. 

All  except  two  floors  of  the  building,  the  first 
and  the  sixteenth,  are  cooled  by  the  refrigera- 
tion system.    The  lowest  temperatures  are  main- 


tained on  the  seventh  and  eighth  floors,  where 
4°  and  5°  below  zero  Fahrenheit,  respectively, 
can  be  reached.  From  the  eighth  to  the  fifteenth, 
and  from  the  seventh  to  the  second  floors,  the 
temperatures  maintained  are  successively  higher 
from  floor  to  floor,  the  normal  temperature  on 
the  fifteenth  floor  being  34°  Fahr.,  and  that  on 
the  second,  32°  Fahr.  A  total  of  904,200  cu.  ft. 
of  space  is  thus  supplied  with  refrigeration. 
Practically  all  kinds  of  food  stuffs  which  have 
to  be  stored  in  cool  rooms  are  placed  in  the 
warehouse.  Local  deliveries  to  the  building  and 
local  shipments  are  made  from  the  first  floor  by 
wagons  and  trucks.  Out-of-town  deliveries  and 
shipments  are  also  made  from  the  first  floor  to 
cars  on  a  switch  track  at  one  side  of  the  build- 
ing. Four  electrically-operated  Otis  freight  ele- 
vators carry  goods  from  the  first  floor  to  every 
other  floor  of  the  building.  Two  of  these  eleva- 
tors are  placed  in  separate  fireproof  shafts  at 
each  end  of  the  building,  the  shaft  connecting 
at  each  floor  level  with  a  vestibule  from  which 
doors  open  into  the  cool  rooms.  These  elevators 
each  have  an  8  x  lo-ft.  platform,  and  a  normal 
capacity   of  4.000   lb.     With   a   load   of  3,000  lb. 


Requirements  for    Treating   Wood   Paving 
Blocks. 

A  pancr  read  before  the  American  Society  of  Muni- 
cipal  Improvements  by   Geo.   W.   Tillson,   Chief  Engineer 
of   Highways,   Borough   of  Manhattan,   New    York. 


During  the  last  few  years  wood  pavements 
have  attained  considerable  popularity  in  this 
country.  Whether  they  increase  or  even  main- 
tain this  popularity  depends  upon  the  ability  of 
the  blocks  to  withstand  not  only  the  action  of 
street  traffic,  but  that  of  time  and  the  elements. 

Wood  has  been  used  at  intervals  in  street  pave- 
ments for  about  seventy  years,  but  never  with 
any  permanent  success,  if  we  except  the  present 
movement.  This  being  so,  it  can  pertinently  be 
asked  why  should  any  better  result  be  expected 
now.  The  answer  is  that  there  is  one  vital  dif- 
ference between  the  old  and  the  present  blocks, 
as  the  former  were  laid  in  a  natural  state  while 
the  latter  are  treated  chemically. 

Pavements  wear  out  or  rot  out.  If  their  ma- 
terial will  not  decay,  the  life  varies  according  to 
the  traffic  imposed  upon  them.  But  wood  in  its 
natural   condition   is   subject   to   decay   and   with 
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all  of  them  have  a  traveling  speed  of  150  ft.  per 
minute.  One  elevator  at  each  end  of  the  build- 
ing is  also  arranged  with  a  back  gear  so  it  can 
carry  a  maximum  load  of  5,000  lb.  at  slow  speed. 

All  power  and  lighting  wire  circuits  through- 
out the  building  are  in  conduits.  The  switches 
on  the  lighting  circuits  are  in  cabinets  placed  on 
the  wall  of  the  vestibule  entrance  to  each  floor 
from  the  elevators.  The  incandescent  lamps  used 
in  the  cool  rooms  are  enclosed  in  a  second  glass 
bulb,  thus  forming  an  air  space  between  the  two 
bulbs  which  largely  reduces  radiation  of  heat 
from   the   lamps. 

The  plans  and  specifications  for  the  mechanical 
and  electrical  equipment  of  the  building  were  pre- 
pared by  Mr.  C.  A.  Chapman,  consulting  engineer 
of  Chicago,  and  the  equpiment  was  installed  un- 
der his  direction. 


Forest  and  Rainfall  Relations  have  been 
studied  for  a  number  of  years  by  Dr.  J.  Schu- 
bert, director  of  the  meteorological  section  of 
the  Prussian  Forestry  School  at  Eberswalde. 
The  observations  were  made  at  17  stations  in  the 
forest,  on  the  forest  edge  and  in  the  open.  The 
forest  stations  showed  the  greatest  precipitation 
and  those  in  the  open  the  least,  the  difference  be- 
ing 5.2  per  cent.,  which  is  about  the  probability 
of  error  in  the  results. 


no  traffic  at  all  will  last  only  for  a  limited  time. 
The  object  of  the  treatment  then  is  primarily 
to  prevent  this  decay.  But  all  wood  swells  when 
exposed  to  moisture  and  contracts.,  when  sub- 
jected to  heat.  But  if  the  pores  of  the  wood 
can  be  filled  with  a  substance  that  will  prevent 
the  absorption  of  water  it  can  be  kept  stable  in 
size,  neither  shrinking  nor  expanding  during  the 
varying  changes  in  the  weather.  The  object 
then  of  the  introduction  of  chemicals  is  to  pre- 
vent natural  decay  and  maintain  stability  in  size, 
so  that  a  pavement  will  not  bulge  wet  nor  be 
full  of  loose  joints  when  dry. 

The  question,  therefore,  is  how  can  these  ob- 
jects be  attained.  It  is  generally  admitted  that 
the  best  agent  for  treating  blocks  is  creosote  oil. 
When  the  city  of  Indianapolis  some  eight  or  nine 
years  ago  began  to  lay  treated  wood  pavements, 
it  required  the  blocks  to  be  first  thoroughly  dried 
and  then  impregnated  with  creosote  oil  weigh- 
ing 8.8  pounds  per  gallon  and  to  an  amount 
equal  to  10  lb.  per  cubic  foot.  But  it  is  probable 
at  that  stage  of  the  business  not  enough  atten- 
tion was  given  to  the  character  of  the  oil  or 
the  actual  quantity  used,  so  that  the  first  pave- 
ments buckled  to  quite  a  serious  extent.  The 
possibilities  of  a  perfect  wooden  pavement  were 
appreciated,  however,  and  eventually  successful 
pavements  of  this  character  were  laid. 


November  i6,  1907. 

Some  time  later  an  Eastern  firm  took  up  the 
matter  of  treating  wood  blocks  and  instead  of 
creosote  oil  alone,  using  a  mixture  of  50  per 
cent,  oil  and  50  per  cent,  rosin,  and  20  lb.  per 
cubic  foot.  The  first  pavement  of  this  character 
was  laid  in  Boston,  on  Tremont  St.,  in  1900.  I 
quote  herewith  from  a  letter  received  last  month 
from  an  engineer  in  the  Boston  Street  Depart- 
ment as  to  its  present  condition. 

"I  have  just  been  and  looked  at  the  wood 
paving  on  Tremont  St.  About  three  years  ago 
the  upper  end,  perhaps  a  hundred  feet  long,  was 
taken  up  and  relaid  with  the  old  blocks,  with 
open  joints  about  the  thickness  of  a  lath,  and 
grouted  with  cement  and  sand,  as  I  remember  it. 
That  portion  shows  wear,  the  joints  have  wid- 
ened and  there  is  some  irregularity  of  surface. 
The  remainder  looks  very  well.  On  the  part 
most  worn,  that  is  near  the  middle  of  the  street, 
there  is  a  somewhat  rolling  surface. 

"The  pavement  was  laid  in  1900,  and  it  has 
worn  very  well  indeed  as  a  whole  and  is  now 
in  good,  usable  condition." 

This  is,  without  doubt,  the  best  evidence  that 
can  be  obtained  upon  this  particular  kind  of 
pavement.  In  1903  a  street  was  paved  with  this 
material  in  the  Borough  of  Brooklyn,  New  York. 
In  addition  to  the  above,  the  specifications  re- 
quired that  the  blocks,  when  treated,  should  sink 
in  water,  and  after  having  been  subjected  to  a 
temperature  of  100°  F.  twenty-four  hours,  should 
not  absorb  more  than  3  per  cent,  of  water  when 
immersed  for  an  additional  twenty-four  hours, 
the  idea  being  to  specify  a  result  rather  than  a 
method  only.  The  absorption  test  was  consid- 
ered the  most  important,  the  other  being  prelim- 
inary only  and  an  indication  that  the  proper 
amount  of  the  mixture  had  been  used.  No  trou- 
ble was  ever  experienced  with  pavements  laid  by 
the  city  under  these  specifications. 

As  the  use  of  wood  spread  over  the  country, 
different  specifications  were  adopted  according 
to  the  views  of  the  different  officials.  Bearing 
in  mind  the  objects  to  be  attained  by  the  treat- 
ment, the  method  that  will  produce  that  result 
economically  is  the  best.  With  the  constantly 
increasing  price  of  all  materials  used  in  the  pro- 
duction of  treated  blocks,  it  is  of  great  import- 
ance that  no  surplus  nor  unnecessarily  expensive 
material  be  used.  The  Borough  of  Manhattan, 
New  York,  probably  has  more  of  this  treated 
pavement  than  any  city  of  this  country,  and  the 
salient  points  of  the  specifications  under  which 
the  latter  portions  of  them  was  laid  are  here 
given. 

(4.)  The  blocks  are  to  be  treated  throughout 
with  an  antiseptic  and  waterproof  mixture,  75 
per  cent,  of  which  shall  be  creosote  or  heavy  oil 
of  coal  tar  conforming  to  the  specifications  here- 
inafter set  forth,  and  25  per  cent,  of  which  shall 
be  rosin  conforming  to  the  specifications  herein- 
after set  forth.  All  parts  of  each  individual 
block  shall  be  thoroughly  treated,  and  not  less 
than  twenty  (20)  pounds  of  the  mixture  per 
cubic  foot  shall  be  injected. 

(5.)  In  preparing  the  blocks  to  receive  the 
creosote  mixture,  they  shall  be  placed  in  an  air- 
tight cylinder,  in  which  dry  heat,  or  heat  pro- 
duced by  superheated  steam,  is  maintained  and 
raised  to  a  temperature  of  215°  F.,  for  one  hour, 
for  the  purpose  of  expelling  moisture;  the  heat 
is  then  to  be  increased  until  it  has  reached  285° 
F.,  this  heat  being  maintained  for  a  period  of 
three  hours,  or  until  the  block  is  completely  ster- 
ilized. Application  of  heat  is  then  to  be  stopped 
and  the  temperature  of  the  cylinder  allowed  to 
fall  for  one  hour,  or  until  same  has  been  reduced 
to  250°.  A  vacuum  is  then  to  be  applied  until 
about  26  in.  is  reached,  and  while  under  this  ■ 
vacuum  the  creosote  mixture  is  to  be  run  into 
the  cylinder  at  a  temperature  of  from  175°  to 
260°  degrees,  after  which  hydraulic  pressure  of 
not  less   than   200  lb.   per   square   inch  is   to  be 
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maintained  and  raised  until  the  individual  blocks 
are  treated  throughout. 

(6.)  The  creosote  oil  is  to  conform  to  the 
following  specifications  when  tested,  as  follows : 

(7.)  The  gravity  at  68°  F.  shall  be  not  less 
than  1. 12.  When  distilled  in  a  retort  with  the 
thermometer  suspended  not  less  than  I  in.  above 
the  oil,  it  shall  lose  not  more  than  thirty-five 
(35)  per  cent,  up  to  315°  C,  and  not  more  than 
fifty  (so)  per  cent,  up  to  370°  C.  The  oil  is  to 
be  free  from  adulteration ;  it  must  not  be  mixed 
with  or  contain  any  foreign  material. 

(8.)  The  resin  is  to  be  solid  resin  obtained 
from  pine.  It  is  to  be  reduced  to  a  fine  dust 
by  grinding  and  then  incorporated  with  the  hot 
creosote  oil  in  a  suitable  mixing  tank  until  the 
proper  proportions  are  secured. 

(9.)  After  treatment  the  blocks  are  to  show 
such  waterproof  qualities  that  after  being  dried 
in  an  oven  at  a  temperature  of  120°  for  a 
period  of  twenty-four  hours,  weighed  and  then 
immersed  in  clear  water  for  a  period  of  twenty- 
four  hours  and  weighed,  the  gain  in  weight  is 
not  to  be  greater  than  three  (3)  per  cent. 

(40.)  Fine  turnings  from  the  block  shall  be 
placed  in  a  suitable  extraction  apparatus  and  the 
oil  completely  extracted  therefrom  with  ether  or 
carbon  btsulphide.  The  oil  so  extracted  shall  be 
placed  in  a  suitable  still  and  distilled.  The  por- 
tion up  to  120°  C,  consisting  of  the  solvent,  is 
to  be  collected  apart.  The  oil  shall  then  be 
distilled  up  to  370°  C.  The  creosote  oil  thus 
obtained  must  conform  in  all  respects  to  the  re- 
quirements of  paragraph  39,  subdivision  7. 

(41.)  The  Engineer  shall  have  tests  and  ex- 
aminations made  at  the  contractor's  works  of 
the  materials  and  blocks  proposed  to  be  used, 
and  reject  any  or  all  of  such  materials  and  blocks 
as  he  may  consider  not  to  be  in  compliance  with 
the  specifications.  The  Borough  President  shall 
appoint  an  inspector  at  the  expense  of  the  con- 
tractor, who  shall  inspect  the  lumber  and  other 
materials  used  in  the  manufacture  of  the  blocks, 
and  the  treatment  of  the  blocks ;  and  he  shall  re- 
ject any  of  such  material  and  blocks  as  he  may 
consider  not  to  be  in  compliance  with  these  speci- 
fications. 

(42.)  The  blocks  will  be  carefully  inspected 
after  they  are  brought  on  the  line  of  work,  and 
all  blocks  which  in  quality  and  dimensions  do 
not  conform  strictly  to  the  requirements  will  be 
rejected  and  must  be  immediately  removed  from 
the  line  of  work. 

It  will  be  noticed  that  the  rosin  used  is  only 
25  per  cent,  and  the  specific  gravity  of  the  creo- 
sote oil  is  1. 12  which  would  give  a  weight  of  9.4 
lb.  per  gallon  as  against  8.8  lb.  as  in  the  orig- 
inal Indianapolis  requirements. 

In  revising  these  specifications  the  writer  modi- 
fied them  by  specifying  that  the  mixture  used 
should  contain  not  more  than  75  per  cent,  of 
oil  and  not  less  than  25  per  cent,  of  rosin,  that 
pine  blocks  should  weigh  as  much  as  water, 
black  gum  blocks  59  lb.  per  cubic  foot  and  any 
other  kind  of  wood  at  least  20  lb.  per  cubic  fool 
more  than  the  untreated.  Also  that  the  blocks 
should  not  absorb  more  than  3%  per  cent,  of 
water  after  having  been  dried  for  twenty-four 
hours  at  a  temperature  of  100  deg.  Fahrenheit. 
He  also  changed  the  wordings  of  the  clause  stat- 
ing the  exact  method  of  treatment  by  making  it 
general  in  nature,  so  that  a  contractor  can  use 
any  method  he  pleases  provided  that  he  uses  the  . 
proper  material  in  proper  quantity  and  produces 
a  specification  block. 

The  words  "not  more"  and  "not  less"  were  in- 
serted because  the  author  believes  that  with  a 
correct  proportion  of  rosin  and  oil  there  will  be 
no  trouble  in  making  a  block  that  will  fill  the 
requirements  of  the  specifications.  The  weight 
requirement  was  made  so  as  to  ensure  as  cer- 
tainly as  possible  that  at  least  twenty  pounds  of 
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the  mixture  is  used.  This  is  probably  approxi- 
mate only,  but  undoubtedly  useful. 

The  writer  was  probably  the  person  who  first 
proposed  the  absorption  test,  and  the  preliminary 
drying  was  not  only  intended  to  drive  off  some 
of  the  contained  moisture,  but  also  to  test  the 
volatility  of  the  oil  used,  and  the  idea  was  to 
subject  it  to  a  temperature  that  would  produce 
a  result  equal  to  actual  use.  It  was  also  be- 
lieved that  an  absorption  of  3^  per  cent  was 
sufficiently  scver<;. 

In  order  to  ascertain  the  present  practice  the 
writer  has  compiled  from  the  specifications  of 
the  cities  mentioned  in  the  accompanying  table 
the  salient  points  regarding  treatment  and  tests. 
The  table  represents  the  general  practical  dif- 
ferences of  the  cities  in  this  country  and  can  be 
considered  as  representative  requirements. 

It  will  be  noticed  that  all  of  the  specifications 
require  creosote  oil,  and  Indianapolis  is  the  only 
one  that  does  not  require  it  to  be  mixed  with 
something  else.  The  Brooklyn  specifications  vary 
a  little  from  the  others  in  that  they  allowed  as  a 
substitute  for  resin  "or  any  other  suitable  water- 
proofing material."  One  contract  was  laid  with 
material  other  than  resin,  and  up  to  the  present 
time,  although  only  three  years  have  elapsed,  the 
pavement  has  been  satisfactory. 

It  should  be  the  object  of  all  engineers  to  reach 

the   desired    results   in  as   economical   a   way  as 

possible,  and  if  25  per  cent,  of  resin  is  as  good 

as  50  or,  if  none  at  all  is  necessary,  it  should  be 

Mixture  Tettt 


City 


S.      00 

C^       T,  O 


n  3.5 

(J         CUD    UJ.t: 


Creosote  Long  leaf 

oil  75  yellow  pine 

Resin  Southern 

Boston  25  20     1 .  1 2     black   gum 


^      ^2 


Borough       Creosote 

of  oil  50 

Brooklyn      Resin  50    20 


Long  leaf  Greater 

yellow  than 

pine  water       3 

Long  leaf 
Indianap-     Creosote  yenow 

olis  oil  20     1.12     pine 

Long  leaf 
yellow  and 
Georgia 
pine;  Nor- 
Minneap-      Creosote  way  pine; 

olis  oil  50  Washington 

Resm  50    16     1.09     fir;  Tamarac 

Long  leaf 

yellow 

pine;  Southern 

Borough       Creosote  black  gum; 

of  oil  75  Norway  pine; 

Manhattan   Resin  25     20      1.12     Tamarac 

left  out,  as  the  addition  of  the  resin  makes  quite 
an  increase  in  the  cost.  It  will  be  noticed  also 
that  all  the  cities  but  Minneapolis  require  20 
lb.  of  material  per  cubic  foot,  where  Minneapolis 
calls  for  only  16.  Of  course,  if  16  lb.  are  as 
good  as  20,  there  is  no  necessity  for  putting  in 
the  extra  4  lb. 

It  will  also  be  noticed  that,  while  the  specific 
gravity  of  the  oil  called  for  in  Boston,  Indian- 
apolis and  the  Borough  of  Manhattan  is  1.12,  no 
specific  gravity  is  given  for  Brooklyn,  and  Min- 
neapolis calls  for  1.09.  It  can  be  said  regarding 
the  Brooklyn  specifications  that  they  were  made 
several  years  ago,  when  the  question  of  the  oil 
was  not  as  well  understood  as  it  is  at  present, 
and  no  wood  block  has  been  laid  in  Brooklyn  for 
the  past  three  years. 

The  question  of  the  kind  of  wood  also  makes 
a  difference  in  the  treatment.  All  of  the  above 
specifications  allow  long  leaf  yellow  pine;  three 
allow  Southern  black  gum,  and  the  Minneapolis 
allow,  in  addition,  Norway  pine  and  tamarac, 
while  Minneapolis  also  permits  Washington  fir. 
It  can  be  easily  understood  that  black  gum, 
tamarac  or  fir,  woods  that  contain  no  pitch  of 
themselves,  should  require  a  different  treatment 
than  yellow  pine.  It  will  also  be  noticed  that 
the  only  test  specified  for  the  blocks  after  they 
are  treated  is  that  Brooklyn  requires  the  blocks 
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to  be  heavier  than  water,  aiTd  Boston,  Brooklyn 
and  Manhattan  require  that  they  shall  not  have 
an  absorption  of  more  than  3  per  cent,  of  water 
after  having  been  dried  for  24  hours  and  then 
immersed  in  water  for  an  additional  24  hours. 

The  question  of  the  specific  gravity  of  the  creo- 
sote oil  is  very  important,  and  in  order  to  leam 
something  about  the  difference  in  the  volatility 
of  oils  of  different  specific  gravity  a  test  of  evapo- 
ration was  made  by  the  chemist  of  the  Bureau  of 
Highways,  Borough  of  Manhattan,  with  the  fol- 
lowing result: 

The  experiment  was  carried  out  as  follows : 
Approximately  50  grams  of  each  oil  was  placed 
in  an  open  cylindrical  vessel  having  a  diameter 
of  3  in.  and  VA  in.  high.  The  oil  was  then 
subjected  to  a  constant  temperature  of  120  deg. 
Fahrenheit  for  a  period  of  50  days,  the  oil  being 
frequently  weighed,  as  shown  in  the  table  below. 

Four  samples  of  oil  were  selected  for  these 
tests,  two  having  a  light  specific  gravity  and  two 
heavy  oils.  These  oils  when  subjected  to  distilla- 
tion had  the  following  constitution : 

Creosote  Oils  Distillate 

"x  •  g        e^S       2„g        eg 

No.  £=  ru        7:0       _"u       .50 

tna  HCK  !^  i-ii^  KC. 

S —  997 '-"SS  82.5  8.S  91.0  9.0 

S— loot 1.180  33.4  13.4  46.9  5.1.2 

S — 1008 1.065  83.1  8.5  91.6  8.4 

S — 1017 1. 190  35.4  10.9  46.3  53.7 

The  amotmt  in  weight  which  these  oils  lost 
when  maintained  at  120  deg.  Fahrenheit,  in  the 
ntmiber  of  days  indicated,  is  shown  in  the  follow- 
ing table: 

caioaoTB  OILS. — Loss  in  Weight  at  120  deg.  F. 

S-997         S-1003         S-1008       S-1017 

*o  o  xn  o 

10  00  ^o  9> 

9  ".  °  I         " 

■•4  Moa  ■-oi  Htf) 

Ma  of  Dajr.  2-36         Sj  g  S^  g         «^  g 

o-a"      05"       0-3"      o-s'-' 

aow  c^ob  aou  a.o  V 

toHO«  otHCh  tnHB<  Oit-Cu 

1 13.3  6.2  10.9  3.8 

a 20.2  8.1  18.2  5.7 

1 26.8  10.7  24.2  7.4 

* 4>.>  13-3  39-1  9-9 

to 53.1  16.0  49.7  12. 1 

«S 58.9  "8.1  54.4  150 

ss 63.4  19.1  59.1  15.8 

M9 67.0  19.6  61.9  16.2 

J* 69.1  20.3  64.1  16.7 

41 70.9  20.8  66.1  17.3 

50 72.3  21.2  67.5  17.6 

It  will  be  noted  that  there  is  a  great  difference 
in  the  evaporation  of  the  oils,  both  under  high 
temperature  and  also  the  extended  test  of  50 
days.  Under  the  50-day  test,  subject  to  a  tem- 
perature of  120  deg.  Fahrenheit,  the  oil  with  a 
specific  gravity  of  1.055  lost  72.3  per  cent,  of 
weight,  while  the  oil  with  a  gravity  of  1.19  lost 
only  17.6.  It  must  also  be  understood  that  a  so- 
called  creosote  oil,  with  a  specific  gravity  of  1.19, 
is  an  entirely  different  material  from  one  with  a 
specific  gravity  of  1.055;  and  it  is  questionable  if, 
with  the  heavy  oil,  it  is  necessary  to  have  the  50 
per  cent  of  resin,  or  any  at  all.  In  fact,  a  great 
many  engineers  contend  that  the  addition  of  the 
resin  is  injurious  rather  than  beneficial.  The 
object  of  the  resin,  theoretically,  is  as  much,  if 
not  more,  to  preserve  the  creosote  oil  and  main- 
tain it  in  the  blocks  as  it  is  to  act  as  any  pre- 
servative itself. 

Referring  to  the  different  kinds  of  wood,  the 
writer  believes  that  it  would  be  difficult  to  obtain 
an  absorption  of  3  per  cent,  or  less  with  any  of 
the  non-pitch  woods  with  so  small  an  amount  of 
oil  as  20  lb.  per  cubic  foot  A  sample  of  black 
gnm  that  had  been  kept  in  an  office,  under  the 
ordinary  temperature,  for  a  year  or  more,  that 
bad  been  treated  with  40  lb.  of  oil  per  cubic  foot, 
was  tested  for  absorption,  under  the  usual  con- 
ditions, and  absorbed  less  than  2  per  cent,  of 
water. 

All  engineers  will  probably  agree  that  the  yel- 
low pine  wood  of  itself  is  the  best  material  that 
can  be  used.  But  this  material  is  growing 
•career  and  more  expensive  every  year,  and  the 
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government  officials  have  bsen  making  experi- 
ments for  some  years,  with  the  idea  of  obtaining 
other  woods  that  would  be  equally  as  good,  if 
possible.  If,  however,  in  order  to  get  good  results 
it  is  necessary  to  use  more  oil  than  with  the 
pine,  it  might  bring  the  cost  of  the  cheaper  woods 
equal  to  the  cost  of  more  expensive  woods  .after 
both  had  been  treated. 

The  20-lb.  treatment  will  cost  approximately  45 
or  so  cents  per  square  yard  for  the  mixture,  and 
if  an  additional  20  lb.  are  added  it,  of  course, 
increases  the  cost  directly  that  amount.  So  that, 
at  the  present  prices,  with  the  same  treatment, 
black  gum  has  an  advantage  over  the  yellow  pine 
of  about  45  cents  per  square  yard.  This  differ- 
ence, however,  might  be  more  than  overcome  by 
the  durability,  or  rather  lack  of  durability,  of  the 
wood  under  traffic.  Black  gum  has  been  used  to 
quite  an  extent  recently  in  Boston,  but  not  long 
enough  to  obtain  positive  results. 

After  the  proper  treatment  has  been  decided 
upon  for  the  blocks,  the  question  of  how  the 
engineers  shall  determine  whether  the  specifica- 
tions have  been  carried  out  or  not  is  very  im- 
portant. It  is  a  simple  matter  to  see  that  the 
mixture  has  the  proper  specific  gravity  and,  if 
resin  is  used,  that  the  proper  amount  is  added. 
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treated  with  20  lb.  per  cubic  foot  and  had  lost 
18  per  cent,  it  would  still  have  16.4  lb.  per  cubic 
foot  of  the  original  mixture,  which  is  more  than 
the  original  requirements  for  the  Minneapolis 
specifications.  It  would  seem,  therefore,  to  the 
writer,  conclusive  that  the  blocks  should  con- 
form to  the  specifications  when  delivered  on  the 
street  and  not  when  treated. 

The  requirement  for  sinking  in  water,  which 
was  inserted  in  the  Brooklyn  specifications,  was 
used  more  to  give  a  quick  test  than  for  anything 
else,  and  it  was  found  that  if  the  pine  blocks 
which  were  treated  with  a  material  that  contained 
so  per  cent,  of  creosote  oil  and  50  per  cent,  of 
some  other  suitable  material,  almost  every  block 
that  would  sink  in  water  would  conform  to  the 
requirements  in  regard  to  absorption.    This,  how- 
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The  quantity  of  blocks  put  in  the  retort  can  be 
ascertained  and  the  proper  quantity  of  mixture 
usfed,  so  that  the  blocks  will  average  the  proper 
quantity  per  cubic  foot.  Of  course,  it  will  be 
impossible  to  be  sure  that  each  block  has  the 
required  amount.  When  it  comes,  however,  to 
applying  the  absorption  test  and  the  weight  of 
the  block,  if  that  be  specificed,  another  question 
comes  up;  that  is,  whether  the  blocks  shall  be 
tested  at  the  works  when  they  are  just  completed 
or  at  some  subsequent  time  when  delivered  on  the 
street,  which  may  be  some  weeks  or,  very  prob- 
ably, in  some  cases,  months.  The  contractors 
claim  that  the  test  should  be  made  at  the  works 
and,  if  satisfactory,  then  they  should  be  accepted 
at  any  time  afterwards. 

As  the  blocks  are  to  be  used  in  the  streets  for 
years,  it  would  seem  that  they  should  be  treated 
in  such  a  way  that  they  would  stand  the  re- 
quired test,  even  if  not  used  for  several  months 
after  having  been  treated,  especially  if  heavy  oils 
have  been  used  and  in  the  light  of  the  experi- 
ment noted  above.  The  heaviest  oil  lost,  approxi- 
mately, 18  per  cent,  after  having  been  subjected 
to  a  temperature  of  120  deg.  for  50  days,  which 
is  an  extremely  severe  test  and  one  never  possible 
to  be  reached  on  the  street.     If  a  block  had  been 


ever,  in  later  experiments  has  not  been  found  to 
be  true,  and,  in  many  cases,  blocks  that  would 
sink  in  water  have  not  conformed  to  the  absorp- 
tion test.  This  may  have  been  because  the 
blocks  were  heavier  originally;  they  did  not  take 
the  treatment  and  absorb  as  much  oil  as  the 
other  blocks,  and  that  when  immersed  in  water 
would  absorb  more  water.  This  is  wholly  specu- 
lative, however. 

The  writer  believes  that  the  question  of  treat- 
ing wood  paving  blocks  is  one  that  is  being  in- 
vestigated more  at  the  present  time  than  any 
other  one  kind  of  pavement,  as  he  has  received 
many  inquiries  regarding  <t  during  the  past  sea- 
son. He  also  believes  that  it  is  a  matter  that 
neither  engineers  nor  contractors  have  any  posi- 
tive knowledge  of  at  the  present  time,  and  thinks 
it  of  great  importance  that  the  different  cities  in- 
vestigating the  matter  should,  in  some  way,  give 
each  other  the  result  of  their  different  investiga- 
tions, so  that  in  the  end  all  cities  might  arrive  at 
a  good  and  satisfactory  specification. 

The  question  of  testing  the  blocks  is  one  of 
great  importance,  and  it  is  absolutely  necessary 
to  arrive  at  some  method  of  making  the  tests  that 
will  be  as  nearly  positive  as  possible  and  per- 
fectly   satisfactory.     And    the    object   of   writing 


November  i6,  1907. 


THE    ENGINEERING    RECORD. 


547 


this  paper  has  been,  not  so  much  to  give  in- 
formation as  to  seek  it  and,  if  possible,  to  bring 
about  the  consummation  above  mentioned;  that 
is,  the  getting  together  the  ideas  of  the  different 
engineers  of  the  various  cities  and  finally  reach  a 
result  that  will  be  satisfactory  to  all. 


An  Export  Steel  Pier-Shed. 


The  new  deep-water  pier  for  the  Insular  Dock 
Co.,  in  San  Juan  Harbor,  Porto  Rico,  is  420  ft. 
long  by  100  ft.  wide  over  all  and  has  a  wooden 
pile  sub-structure  and  a  steel  superstructure.  The 
design  is  of  an  ordinary  type,  and  the  construc- 
tion is  simple  and  is  intended  to  adapt  standard 
features  and  practice  to  the  local  conditions  and 
the  requirements  for  shipment.  It  is  therefore 
interesting,  not  for  novel  or  unusual  construc- 
tion, but  as  an  example  of  a  class  of  work  likely 
to  be  undertaken  in  increasing  amounts  by  Amer- 
ican engineers  and  contractors. 

The  pier  is  located  in  a  sheltered  harbor,  where 
there  is  a  tide  of  i  ft.,  and  it  is  not  exposed  to 
unusually  severe  winds  or  to  especially  heavy 
impact  from  adjacent  navigations.  The  sub- 
structure is  made  with  yellow  pine  creosoted 
piles  about  70-80  ft.  long,  driven  through  50-60 
ft.  of  water  and  soft  mud  to  hard  bottom.  They 
are  arranged  in  transverse  bents  10  ft.  apart  on 
centers,  with  23  bearing  piles  in  each  bent,  all 
of  which,  except  the  three  at  each  end,  are  S  ft. 
apart.  There  are  also  two  spur  piles  and  two 
fender  piles  in  each  bent.  The  piles  are  capped 
with  longitudinal  12  x  12-in.  rangers,  with  butt 
joints,  and  6  x  12-in.  double  side  plates  between 
bents.  The  piles  are  connected  transversely  by  a 
pair  of  6  X  12-in.  horizontal  ledger  pieces  at  the 
top  of  each  bent  just  below  the  longitudinal 
timbers.  The  floor  is  made  with  4-in.  transverse 
planks  covered  with  4  in.  of  concrete. 

The  96  X  400-ft.  steel  shed  is  symmetrically 
located  on  the  pier  and  has  a  height  of  50  ft.  3  in. 
over  all.  It  is  made  with  21  transverse  bents,  20 
ft.  apart,  connected  with  21  lines  of  longitudinal 
purlins,  two  lines  of  longitudinal  struts  and  nine 
sets  of  lateral  X-bracing  in  alternate  panels  in 
the  planes  of  the  rafters.  At  one  end  of  the  shed 
there  is  a  two-story  house,  two  panels  long,  for 
office  and  administration  purposes,  and  the  re- 
mainder of  the  building  is  one  story  in  height, 
with  a  monitor  7  ft.  high  and  14  ft.  wide  on  the 
center  line  of  the  building,  occupying  17  panels  in 
length. 

Each  transverse  bent  has  a  triangular  riveted 
main  roof  truss,  18  ft.  3  in.  deep  in  the  center, 
which  is  knee-braced  and  rigidly  connected  to  the 
tops  of  the  wall  columns,  20  ft.  high.  The  top 
chord  or  rafter  has  a  T-shaped  cross  section 
made  with  a  pair  of  4  x-  3^-in.  flange  angles  and 
a  12-in.  vertical  web  plate,  to  which  the  single 
and  double  angles  forming  the  other  members  of 
the  truss  are  riveted  direct  without  connection 
plates,  except  at  the  feet  and  at  the  eaves.  The 
truss  members  are  to  be  shipped  separate  and 
field-riveted  together  in  a  horizontal  plane  on 
the  ground  and  erected  by  derricks. 

The  columns  have  an  I-shaped  cross  section 
and  a  horizontal  base'  plate,  bolted  directly  to  the 
floor  timbers.  The  trusses  are  connected  by 
longitudinal  struts  at  the  peak  and  at  the  foot 
of  the  center  vertical  and  by  18  lines  of  7-in. 
channel  purlins,  bolted  to  angle  clips  on  the 
top  flanges  of  the  top  chord.  Knee-brace  plates 
riveted  to  the  upper  lines  of  purlins  and  to  the 
top  chords  of  the  trusses  serve  also  as  connection 
plates  to  receive  the  feet  of  the  verticals  in  the 
monitor  frames  at  panel  points.  Intermediate 
monitor  frames  are  connected  directly  to  the 
purlins  and  carry  three  lines  of  4-in.  channel  and 
I-beam  purlins.  All  purlins  have  2  x  3-in.  nailing 
strips  bolted  to  their  top  flanges  to  receive  the 
i^-in.    sheathing    boards    parallel    to    the    top 


chords,  which  are  covered  with  the  ordinary  tar, 
felt  and  gravel  roofing. 

A  wooden  gutter  is  formed  at  the  eaves  by  a 
sort  of  fascia  or  cornice  board  flashed  with  the 
roofing.  The  eaves  purlin  has  an  L-shaped  cross 
section  made  with  two  channels,  one  vertical  and 
one  horizontal,  the  latter  serving  as  a  frame  for 
the  siding  and  door  casing.  The  fifth  purlin  from 
the  eaves  on  each  side  is  reinforced  from  end  to 
end  of  the  building  by  a  3  x  3  x  J^-'"-  angle 
riveted  to  the  web  of  the  channel  to  stiffen  it 
for  the  longitudinal  countenance  of  the  lateral 
stresses.  The  lateral  diagonals  are  i-in.  rods, 
with  screw  ends  and  nuts  bearing  on  beveled 
washers. 

The  walls  of  the  building  are  sheathed  with 
corrugated  iron,  secured  to  studs  and  girts  made 
respectively  with  6-in.  vertical  channels  and 
2  X  2  x  }4-in-  horizontal  angles.  The  shore  end 
is  made  special,  with  intermediate  columns  for 
the  two  large  doors,  and  with  an  extension  for  a 
false  front  above  the  roof  line.  Between  the 
one-story  and  two-story  parts  of  the  structure 
there  is  a  special  junction  bent  made  with  a 
horizontal  12-in.  channel  running  across  the  full 
width  of  the  building  at  the  height  of  the  eaves, 
20  ft.  above  the  floor,  and  supported  by  five  inter- 
mediate columns.  The  side  walls  of  the  one- 
story  part  have  six  full-width  doors,  one  in  every 
third  panel,  with  two  windows  above  each  door. 
In  eight  panels  between  the  doors  there  are  ^-in. 
round  X-brace  rods,  corresponding  in  seven 
cases  to  the  lateral  bracing  in  the  roof.  In  two 
of  the  center  panels  the  diagonal  bracing  occurs 
where  there  is  none  in  the  corresponding  roof 
panels. 

Between  the  large  side  doors  the  inner  faces 
of  the  columns  are  protected  by  freight  fenders, 
consisting  of  eight  horizontal  lines  of  2  x  8-in. 
planks,  8  in.  apart,  spiked  to  3  x  4-in.  vertical 
studs  furred  out  4  in.  from  the  column,  forming 
a  pocket  for  the  sliding  doors.  In  the  shore  end 
of  the  building  there  are  two  large  doors,  two 
small  doors  and  sixteen  windows.  At  the  river 
end  there  is  one  14  x  i6-ft  center  door  and  one 
large  window  in  the  monitor.  Most  of  the  space 
in  the  side  walls  of  the  monitor  is  occupied  by 
Berlin  louvres,  without  glass.  The  total  weight 
of  structural  steel  is  about  SSO.ooo  lb.  The  con- 
tract for  the  pier  and  shed  was  awarded  to  John 
Monks  &  Sons,  New  York;  Mr.  Richard  A. 
Monks  is  the  company's  engineer  on  the  dock, 
and  Mr.  John  W.  Ripley,  engineer  on  the  shed. 
The  steel  work  was  furnished  by  the  Dietz- 
Waring  Co.,  of  New  York. 


The  Sterilization  of  Treated  Sewage. 


A  i,20o-Ft.  Double  Cableway  for  hauling 
coal  and  shale  across  a  valley  has  been  installed 
by  Messrs.  R.  White  &  Sons,  Widnes,  England. 
There  are  four  spans  in  all,  the  intermediate 
towers  being  12  to  30  ft.  high.  The  grades  of 
the  rope  vary  from  I  in  614  to  I  in  2,  the 
slope  being  upward  against  the  loads.  The  load- 
ing terminal  is  about  10  ft.  from  the  top  of  the 
colliery  shaft,  and  a  track  runs  from  the  latter 
to  the  Joading  terminal,  sloping  rapidly  down- 
ward beyond  the  point,  where  the  cableway  picks 
up  the  cars.  The  latter  weigh  about  400  lb.  each 
and  carry  a  load  of  800  lb.  They  are  attached 
to  the  cableway  carriers  by  stirrup-irons,  which 
go  under  the  box  of  the  car.  On  reaching  the 
discharge  end  they  take  the  ground  on  a  rising 
grade,  exactly  opposite  to  the  arrangement  at  the 
loading  end,  and  when  on  the  level  are  auto- 
matically detached  from  the  hauling  rope.  The 
small  cars  are  dumped  into  railroad  cars  and 
sent  back  to  the  loading  point  on  the  return 
cableway  rope.  At  the  discharge  end  a  tension- 
wheel  is  mounted  on  a  trolley,  which  runs  on  a 
short  track  to  take  up  the  slack.  The  maximum 
capacity,  according  to  "Engineering,"  of  London, 
is  70  tons  per  hour. 


At  the  present  time  there  are  few  subjects 
more  interesting  to  those  engaged  in  research 
work  in  sanitary  engineering  than  the  sterilization 
of  the  efiiuents  of  sewage  disposal  works.  The 
subject  can  hardly  be  termed  one  of  immediate 
practical  importance,  except  in  a  very  few  places, 
Hke  Baltimore,  where  the  existence  of  a  great 
shellfish  industry  has  made  it  obligatory  to  ensure 
an  unusual  degree  of  purification  of  the  sewage 
before  its  discharge  into  Chesapeake  Bay.  In 
fact,  the  importance  of  sterilization  will  depend 
very  largely  on  the  results  which  may  be  rea- 
sonably expected  from  it  and  the  cost  of  attain- 
ing these  results,  both  of  which  factors  remain 
to  be  determined.  An  instructive  paper  on  the 
subject  by  Messrs.  Phelps  and  Carpenter  was 
printed  in  this  journal  on  Jan.  19,  1907,  and  in 
the  present  article  it  is  proposed  to  give  an  out- 
line of  investigations  made  by  Messrs.  Karl  F. 
Kellerman,  R.  Winthrop  Pratt  and  A.  Elliott 
Kimberly,  and  described  in  a  recent  bulletin  of 
the  U.  S.  Bureau  of  Plant  Industry. 

Experiments  upon  the  germicidal  effect  of  cop- 
per were  planned  to  include  sewage  effluents  of 
different  qualities,  ranging  from  highly  purified 
effluents  from  sand  filters  to  the  putrescible  efflu- 
ents from  septic  tanks.  Westerville,  the  Boys' 
Industrial  School,  Lancaster,  and  Marion,  Ohio, 
were  selected  for  sub-stations,  and  a  preliminary 
experiment  upon  fresh  sewage  was  conducted  at 
St.  Mary's  of  the  Springs,  near  Columbus,  Ohio. 

St.  Mary's.  St.  Mary's  of  the  Springs  is  a 
convent  school  of  about  175  persons.  The  sewage 
is  discharged  into  two  tanks  operated  in  series. 
These  tanks  are  10  ft.  in  diameter  and  about  6  ft. 
in  depth  to  the  flow  line.  Recent  measurements 
indicate  that  the  flow  of  sewage  is  in  the  vicinity 
of  12,000  gal.  for  a  period  of  16  hr.,  there  being 
practically  no  flow  after  10  o'clock  p.  m.  The 
highly  putrescent  sewage  discharges  from  the 
second  tank  into  a  small  brook.  It  has  been 
the  daily  practice  of  the  health  department  of 
Columbus  to  apply  copper  sulphate  to  the  sewage 
at  the  inlet  of  the  second  reservoir.  The  sulphate 
in  a  dry  state  is  placed  in  a  perforated  pail,  which 
is  lowered  into  the  liquid  to  a  point  opposite  the 
discharge  pipe  from  the  first  reservoir.  The  sul- 
phate remains  suspended  here,  exposed  to  the 
somewhat  erratic  solvent  action  of  the  incoming 
sewage;  at  times  it  is  found  that  the  entire 
quantity  of  chemical  used  for  one  day's  dose  is 
not  completely  dissolved  in  24  hr.  In  making 
an  examination  of  this  plant  samples  of  untreated 
sewage  entering  the  second  tank  and  of  treated 
sewage  leaving  the  second  tank  were  collected 
at  half-hourly  intervals  for  a  period  of  seven 
hours  on  two  successive  days. 

From  an  average  of  16  samples  of  effluent  col- 
lected on  two  days  the  total  number  of  bacteria 
to  the  cubic  centimeter  developing  within  48  hr. 
at  20°  C.  was  5,600,000  for  the  raw  and  65,000 
for  the  treated  sewage,  giving  a  reduction  of 
approximately  99  per  cent.  Platings  of  the  treated 
effluent  when  incubated  at  37°  C.  for  a  period  of 
24  hours  averaged  250,000  colonies,  of  which 
36,750,  or  14.7  per  cent.,  were  acid-producing,  the 
majority  being  Bacillus  coU. 

The  cost  of  treating  the  settled  sewage  is 
practically  the  cost  of  chemicals  and  the  cost 
of  maintenance,  as  the  construction  costs  for  the 
plant  are  practically  negligible.  With  copper  sul- 
phate at  6  cents  a  pound  and  a  daily  sewage 
flow  of  12,000  gal.,  the  expenditure  for  chemicals 
is  3  cents  for  each  1,000  gal.,  using  6  lb.  of 
copper  sulphate  a  day.  The  labor  cost  may  be 
considered  to  be  25  cents  a  day.  Similar  plants 
applying  copper  sulphate  in  the  proportion  of 
63  parts  to  the  million  to  a  sewage  flow  of  12,000 
gal.  would  require  about  6  lb.  of  copper  sulphate 
daily,  costing  36  cents  a  day.  On  an  annual  basis 
the  chemical  and  maintenance  cost  would  be  about 
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$222.65.  Capitalized  at  y  per  cent,  this  would 
represent  an  investment  of  $4,500. 

For  crude  sewage  much  better  results  could 
probably  be  obtained  by  using  100  parts  of  copper 
sulphate  to  each  million  parts  of  sewage.  For 
treating  12,000  gal.  of  sewage  at  this  rate  the 
expense  would  be  60  cents  a  day,  or  $310.25  an- 
nuaUy,  and  the  corresponding  capitalization  would 
be  $6v3oa 

IVesterviU*.  The  sewage  plant  at  Westerville, 
Ohio,  comprisss  two  small  septic  tanks,  which 
discharge,  through  an  aerating  device,  onto  si.x 
primary  cinder  filters,  which  in  turn  discharge 
upon  two  secondary  filters.  The  plant  at  the 
present  time  is  operated  continuously,  instead  of 
upon  the  contact  principle.  The  efHuent  from  the 
primary  filters  is  usually  non-putrescible,  but  at 
times  tends  to  become  unstable  and  contains  con- 
siderable crude  organic  matter.  As  the  effluent 
from  the  primary  filters  was  the  more  accessible, 
by  suitable  piping  it  was  conducted  through  an 
orifice  box,  where  the  proper  quantity  could  be 
diverted  for  the  experiments  with  copper  treat- 
ment, the  excess  being  discharged  over  a  waste 
weir. 

The  copper  crystals  were  dissolved  in  barrels 
and  conducted  to  an  orifice  box,  where  a  constant 
head  was  maintained  upon  an  adjustable  orifice. 
The  quantity  of  copper  sulphate  used  in  each 
test  was  based  upon  the  computed  flow  of  41,000 
gal.  of  eflSuent  in  24  hours.  At  the  point  of 
entrance  of  the  sewage  effluent  and  the  copper 
solution  there  was  a  small  longitudinal  baffle, 
serving  to  effect  a  thorough  mixture  of  the 
chemical  and  the  effluent.  The  time  of  contact 
of  sewage  and  sulphate  was  slightly  over  one 
hour.  It  was  the  general  practice  to  apply  copper 
sulphate  at  a  given  concentration  for  two  con- 
secutive days. 

At  hourly  intervals  during  the  test  bacterial 
samples  of  the  sewage  effluent  were  collected 
before  and  after  treatment.  Samples  for  chemical 
analyses  were  collected  at  hourly  intervals,  and 
the  composite  sample  so  obtained  was  subjected 
to  chemical  analysis.  In  addition,  determinations 
were  made  in  the  field  for  free  carbonic  acid  and 
for  alkalinity  before  and  after  treatment 

The  percentage  of  removal  of  bacteria  grown 
at  20°  C.  varied  from  95  to  59  per  cent.,  depend- 
ing upon  the  concentration  of  copper  sulphate 
applied  and  also  upon  changes  in  temperature. 
The  removal  of  bacteria  developing  at  37°  C.  was 
much  more  erratic  than  was  the  case  at  20°  C, 
the  percentage  of  removal  varying  between  28  and 
96  for  total  numbers  and  between  66  and  100  for 
add-producing  bacteria. 

On  the  basis  of  treating  daily  41,000  gal.  of 
effluent  from  the  primary  contact  filters,  the  in- 
itial cost  of  a  plant  for  applying  the  germicidal 
chemical  would  be  $70  in  round  numbers.  Con- 
sidering a  satisfactory  removal  of  pathogenic  or- 
ganisms to  be  produced  by  a  concentration  of  40 
parts  to  the  million,  the  daily  quantity  of  copper 
sulphate  required  would  be  13.7  lb. ;  the  cost  for 
chemicals  would  be  about  82  cents,  and  for  2 
hours'  labor,  50  cents.  .The  annual  cost,  with 
copper  sulphate  at  6  cents  a  pound  and  labor  at 
25  cents  an  hour,  would  then  be  $482.50.  Capi- 
talized at  5  per  cent.,  this  would  represent  an 
investment  of  $9,650. 

Boys'  Industrial  School.  The  Boys'  Industrial 
School  is  a  State  institution  near  Lancaster,  Ohio, 
and  has  about  1,100  persons.  The  sewage  is 
treated  on  23  intermittent  sand  filters,  which  re- 
ceive the  crude  sewage,  which  has  been  subjected 
only  to  rough  screening  as  a  preliminary  treat- 
ment. The  flow  averages  about  160,000  gal.  in 
24  hours.  It  was  thought  most  practicable  to 
apply  the  chemical  to  the  entire  effluent  flow, 
carrying  out  the  experiments  with  a  view  to 
learning  the  quantity  of  copper  sulphate  re- 
quired to  destroy  coli-like  organisms  when  the 
effluent  was  flowing  at  a  maximum  rate. 


The  quantity  of  copper  sulphate  applied  at  the 
beginning  of  the  test  was  calculated  to  afford  a 
concentration  of  5  parts  to  the  million.  The  rate 
of  flow  of  the  copper  solution  was  practically 
constant  at  0.75  gal.  a  minute,  but  the  flow  of  the 
sewage  effluent  varied  widely;  consequently,  the 
resulting  concentration  of  copper  sulphate  showed 
the  same  variations.  The  concentration  of  copper 
sulphate  applied  was  increased  on  each  successive 
run  until  a  maximum  of  20  parts  to  the  million 
was  reached,  based  on  a  flow  of  150,000  gal. 

From  the  public  health  standpoint  the  treatment 
at  Lancaster  was  more  satisfactory  than  either  of 
the  two  preceding  cases.  The  more  efficient  action 
of  copper  sulphate  at  Lancaster  is  undoubtedly 
due  to  the  better  chemical  condition  of  the  sewage 
effluent,  especially  its  greater  freedom  from  or- 
ganic matter  and  its  freedom  from  carbonates. 

The  daily  application  of  copper  sulpliate  to  the 
Lancaster  sand  filter  effluent,  with  its  flow  of 
160,000  g^al.  a  day,  would  require  17.3  lb.  of 
sulphate,  and  the  cost  of  this  chemical  would  be 
about  $1.04  a  day,  based  on  applying  13  parts  of 
copper  sulphate  to  each  million  gallons  of  effluent. 

The  cost  of  constructing  the  Lancaster  plant 
used  in  these  experiments  and  capable  of  treat- 
ing sewage  at  the  rate  of  160,000  gal.  for  six 
hours  was  $29.  However,  a  fair  estimate  of  the 
cost  of  a  plant  under  practical  conditions  for  con- 
tinuous treatment  would  be  about  $92.  The  main- 
tenance cost  per  annum  on  the  above  basis  would 
be  $1,109.50.  Capitalized  at  S  per  cent.,  this  would 
represent  an  investment  of  $22,000. 

Marion.  The  sewage  disposal  plant  at  Marion, 
Ohio  [Eng.  Record,  March  17,  1906],  is  a  com- 
bination of  septic  tanks,  contact  filters  and  sand 
filters,  handling  about  600,000  gal.  of  sewage  daily. 
The  storage  or  contact  period  of  sewage  effluent 
and  copper  sulphate  was  determined  to  be  about 
one  hour.  The  solution  was  discharged  at  the 
rate  of  2  gal.  a  minute. 

At  the  present  time  the  disposal  plant  is  hand- 
operated  in  the  daytime  only,  and  it  was  during 
such  normal  operation  that  the  copper  experi- 
ments were  carried  out.  From  7  o'clock  a.  m. 
until  10  a.  m.  practically  no  water  is  discharged 
into  the  effluent  channel;  hence  all  of  the  tests 
began  at  about  10  a.  m.  Samples  were  collected 
at  half-hourly  intervals. 

The  results  of  these  experiments  are  somewhat 
disappointing.  The  degree  of  bacterial  purifica- 
tion did  not  equal  that  obtained  at  Westerville, 
and,  as  at  Westerville,  a  great  increase  in  the 
quantity  of  copper  sulphate  applied  caused  but 
slightly  increased  efficiency.  The  chemical  con- 
dition of  the  effluent  at  Marion  was  somewhat 
similar  to  that  at  Westerville,  but  the  time  of 
contact  with  copper  sulphate  was  much  shorter. 
As  several  investigators  have  shown,  time  of  con- 
tact is  a  very  important  element  in  the  germicidal 
action  of  copper,  and  the  low  bacterial  removal 
is  probably  due  to  this  factor. 

The  application  of  copper  sulphate  to  the  Ma- 
rion sand-filter  effluent,  with  a  daily  flow  of  600,- 
000  gal.,  on  a  basis  of  applying  20  parts  of  copper 
sulphate  to  each  million  gallons  of  effluent,  would 
cost  $6  a  day  for  chemicals,  and  the  cost  of  con- 
structing a  plant  for  applying  the  copper  sulphate 
would  be  about  $151.  The  cost  of  treatment  an- 
nually on  this  basis  would  be  about  $2,920.  Capi- 
talized at  5  per  cent.,  this  would  represent  an 
investment  of  $58,000. 

After  completing  the  experiments  with  copper 
sulphate  it  was  decided  to  experiment  with  the 
use  of  chlorine.  In  the  case  of  certain  hospitals 
it  may  be  desirable  to  disinfect  the  crude  sewage 
discharged  from  them,  and  this  may  be  done 
satisfactorily  by  means  of  chlorine,  without  in- 
terfering with  the  subsequent  biological  phe- 
nomena of  purification.  Generally  speaking,  how- 
ever, the  proper  function  of  germicides  in  dealing 
with  a  large  quantity  of  sewage  is  that  of  im- 
proving the  biological  character  of  the  previously 


chemically  purified  effluent.  This  chemical  purifi- 
cation may  be  only  partial,  as  in  the  case  of  the 
effluent  from  septic  tanks,  or  complete,  as  in  the 
case  of  a  high-grade  sand-filter  effluent. 

As  the  most  inexpensive  and  practical  source  of 
chlorine  for  the  experiments,  calcium  hypochlorite 
or  bleaching  powder  was  selected.  This  costs 
upon  an  average  about  3  cents  a  pound,  and  in 
large  quantities  may  be  purchased  for  2^4  or  2)4 
cents  a  pound.  The  strength  of  the  commercial 
chloride  of  lime  in  bulk  varies  widely  and,  accord- 
ing to  analyses  of  the  commercial  product  pur- 
chased in  Columbus,  Ohio,  ranges  from  18  to  25 
per  cent  of  available  chlorine.  The  data  of  cost 
have  been  calculated  on  the  basis  of  2j4  cents  for 
a  grade  containing  25  per  cent,  of  available 
chloride. 

According  to  the  experience  gained  at  Lan- 
caster and  Marion,  the  preparation  of  the  hypo- 
chlorite solution  is  an  important  feature  in  the 
successful  chlorine  treatment  of  sewage  effluents. 
It  was  found  that  unless  special  precautions  are 
taken  in  dissolving  the  bleaching  powder,  many 
large  lumps  which  inclose  chlorine  remain  and 
materially  reduce  the  efficiency  of  a  given  weight 
of  bleaching  powder. 

The  method  of  preparation  found  to  give  the 
best  results  is  as  follows :  A  weighed  quantity 
of  bleaching  powder  is  placed  in  a  shallow  box 
and  covered  with  sufficient  water  to  form  a 
smooth  paste.  More  water  is  then  added  until  the 
heavier  particles  settle  out,  thus  allowing  the  solu- 
ble and  finely  divided  chloride  of  lime  to  be  de- 
canted. After  decaatation  more  water  is  added, 
the  coarse  lumps  are  broken  up,  and  the  process 
repeated  until  as  much  as  possible  has  gone  into 
solution.  The  importance  of  thoroughly  mixing 
the  chloride  of  lime  solution  and  of  grinding  the 
dried  chloride  as  fine  as  possible  cannot  be  too 
strongly  emphasized ;  otherwise  a  loss  of  from  10 
to  30  per  cent  may  take  place,  especially  in  the 
case  of  low-grade  bleaching  powder. 

Boys'  Industrial  School.  The  leading  results 
obtained  during  the  first  series  of  chlorine  tests 
at  Lancaster  indicated  that  the  removal  of  coli- 
like  organisms  was  practically  100  per  cent.,  and 
the  removal  of  total  organisms,  99.8  to  99.9  per 
cent.  In  organic  compounds  the  effluent  under 
treatment  was  substantially  similar  to  that  found 
during  the  copper  experiments,  and  the  tempera- 
ture of  the  effluent  was  practically  at  the  maxi- 
mum density  of  4°  C.  In  practically  all  instances 
by  means  of  the  iodo-starch  tests  residual  chlorine 
was  detected  in  the  discharge  after  a  storage  of 
about  three  hours.  The  solution  was  discharged 
into  the  sewage  effluent  at  the  rate  of  0.75  gal.  a 
minute,  and  variations  in  the  quantity  of  chlorine 
ap'plied  were  made  by  changing  the  strength  of 
the  hypochlorite  solution. 

The  cost  of  constructing  a  plant  for  treating 
the  sand  filter  effluent  of  the  Boys'  Industrial 
School  with  chlorine  may  be  taken  at  $92.  Sub- 
stantially the  same  plant  could  be  used  as  in  the 
case  of  treatment  with  copper  sulphate.  The 
annual  cost  applying  4  parts  to  the  million  of 
available  chlorine  to  a  sand  filter  effluent  flow  of 
160,000  gal.,  would  be  about  $924.  Capitalized  at 
5  per  cent,  this  would  represent  an  investment  of 
$18,500. 

Marion.  The  procedure  adopted  in  the  chlorine 
disinfection  tests  was  substantially  similar  to  that 
followed  in  the. experiments  with  copper  sulphate, 
but  the  rate  of  application  of  the  disinfectant  solu- 
tion was  increased  to  3  gal.  a  minute.  As  the 
effluents  from  either  the  septic  tanks  or  the 
contact  filters  could  be  diverted  directly  into  the 
effluent  sewer,  experiments  were  planned  with 
each  of  the  three  grades  of  effluents,  from  the 
sand  filters,  the  contact  filters  and  the  septic  tanks. 

The  effluent  from  the  sand  filters  was  first 
experimented  with,  and  the  quantity  of  chlorine 
applied  during  the  three  .runs  on  the  sand  filter 
effluent  was  on  the  average  3.8,  3.0  and  1.5  parts 
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to  the  million.  In  the  first  two  runs  the  steriliz- 
ing effect  of  the  chlorine  was  sufficient  to  remove 
98.8  and  99.7  per  cent,  of  the  total  bacteria,  98.5 
and  99.1  per  cent,  of  bacteria  developing  on 
lactose-azolitmin  agar  at  37°  C,  and  100  per  cent, 
of  the  acid-forming  bacteria,  respectively.  The 
conclusion  may  therefore  be  drawn  that  Bacillus 
coli  was  not  present  in  the  treated  effluent.  On 
the  third  test  with  a  chlorine  concentration,  on 
the  average  of  only  1.5  parts  to  the  million,  the 
bacterial  removals  were  94.3  for  total  bacteria  at 
20°  C,  99.2  for  bacteria  developing  on  lactose- 
azolitmin  agar  at  37°  C,  and  99.9  per  cent,  for 
acid-forming  bacteria.  The  average  of  the  plat- 
ings at  Z7°  C.  in  the  case  of  the  third  run  con- 
tained but  one  red  colony.  This,  by  full  deter- 
minative tests,  was  found  to  be  Bacillus  coli.  No 
residual  chlorine  was  found  in  the  disinfected 
sewage. 

The  effluent  from  the  contact  filters  contained 
organic  matter  of  a  more  putrescible  character 
than  did  the  sand  effluent  previously  studied.  The 
quantity  of  chlorine  applied  ranged  from  a  mini- 
mum of  1.7  to  a  maximum  of  14.5  on  the  first 
run;  on  the  second  run,  from  a  minimum  of  2.6 
to  a  maximum  of  20.4,  and  on  the  third  run,  a 
minimum  of  2  to  a  maximum  of  31.8  parts  to 
the  million.  The  quantity  of  sewage  discharged 
varied  widely  at  different  times  during  the  day, 
depending  upon  the  amount  of  sewage  held  in 
the  filter.  At  the  end  of  a  discharge  the  rate  is 
very  small,  and  during  such  periods,  of  course,  the 
strength  of  chlorine  applied  was  greatly  increased. 

The  effect  of  the  applied  chlorine  on  the  chem- 
ical character  of  the  contact-filter  effluent  is  simi- 
lar to  that  produced  in  the  sand-filter  effluents. 
The  average  quantity  of  chlorine,  2.9  parts  to  the 
million,  sufficed  to  remove  97.8  per  cent,  of  the 
total  organisms.  The  tests  for  Bacillus  coli  indi- 
cated that  the  contact-filter  effluent  contained 
about  20,000  to  the  cubic  centimeter,  but  after 
treatment  these  organisms  usually  could  not  be 
detected  in  o.S  cubic  centimeter  of  the  effluent. 

In  the  second  run,  with  an  average  chlorine 
application  of  5  parts  to  the  million,  the  reduction 
of  total  organisms  was  97.6  per  cent,  that  of 
bacteria  developing  at  37°  C.  on  lactose-azolitmin 
agar  was  99.5  per  cent,  and  the  removal  of  acid- 
forming  bacteria  was  100  per  cent.  Further, 
Bacillus  coli  usually  was  not  found  in  0.5  cubic 
centimeter  of  the  treated  effluent,  while  in  the 
untreated  effluent  it  was  found  in  numbers  aver- 
aging 15,000  to  the  cubic  centimeter.  The  total 
organisms  in  the  treated  effluent  were  1,600,  and 
the  total  development  at  37°  C.  was  370  to  the 
cubic  centimeter.  No  red  colonies  were  found 
during  this  run. 

On  the  third  run,  with  an  average  chlorine 
application  of  4.4  parts  to  the  million,  the  total 
removal  of  bacteria  developing  at  20°  C.  was 
99.8  per  cent.,  the  removal  of  bacteria  developing 
at  37°  C.  was  99.4  per  cent,  and  the  removal  of 
acid-forming  bacteria  was  99.9  per  cent  The  red 
colonies  developing  in  the  case  of  the  untreated 
effluent  contained  21,000  organisms  to  the  cubic 
centimeter,  while  in  the  treated  effluent  only  3 
were  found.  The  tests  indicated  that  Bacillus 
coli  usually  was  not  present  in  i  cubic  centi- 
meter, although  found  in  the  untreated  effluent 
approximately  20,000  to  the  cubic  centimeter. 

The  tests  for  residual  chlorine  in  the  treated 
effluent  were  generally  negative. 

Attention  was  next  directed  to  the  application 
of  chlorine  to  the  effluent  from  the  septic  tanks. 
The  addition  of  approximately  5  parts  of  chlorine 
to  1,000,000  parts  of  septic  sewage  did  not  suffice 
to  effect  a  very  material  removal  of  either  total 
bacteria  or  fermenting  organisms.  The  total  bac- 
terial removal  ranged  from  z(>  to  88  per  cent  A 
higher  concentration  of  chlorine  produced  only  a 
slight  increase  in  efficiency.  At  the  highest  con- 
centration tested  the  acid-forming  bacteria  in  the 
applied   sewage  were   100,000  to  the  cubic  centi- 
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meter  and  were  reduced  by  the  chlorine  treatment 
to  51,000,  showing  an  average  reduction  of  49 
per  cent.  The  indications  are  that  with  the  quan- 
tity of  chlorine  applied  the  removal  of  bacteria 
is  by  no  means  as  complete  as  is  desirable.  Tests 
for  the  presence  of  residual  chlorine  in  the  treated 
effluent  were  carried  out,  but  were  negative  in 
every  instance. 

An  effort  was  next  made  to  learn  the  efficiency 
of  greatly  increased  amounts  of  chlorine.  Such 
information  would  appear  to  be  of  considerable 
importance  in  connection  with  the  disinfection  of 
hospital  sewages  at  times  of  epidemics  in  cases 
where  sedimentation  alone  is  the  only  permanently 
available  means  of  treating  the  crude  sewage.  To 
this  end  six  experiments  in  the  chlorine  treat- 
ment of  septic  sewage  were  made,  the  amount  of 
chemical  applied  ranging  from  7.3  to  48.5  parts 
to  the  million.  The  experiments  at  these  higher 
concentrations  were  conducted  substantially  as 
those  already  discussed. 

About  25  parts  to  the  million  of  applied  avail- 
able chlorine  were  sufficient  to  remove  a  sub- 
stantial proportion  of  coli-like  organisms,  al- 
though a  complete  removal  of  Bacillus  coli  was 
not  accomplished.  In  the  runs  in  which  the 
concentration  of  the  applied  available  chlorine 
was  increased  to  a  maximum  average  of  48.5  parts 
to  the  million  the  removal  of  Bacillus  coli  was 
found  only  slightly  greater  than  in  the  case  of 
the  application  of  25  parts  to  the  million  of 
available  chlorine.  In  this  connection  it  should 
be  noted  that  the  suspended  matter  in  the  septic 
effluent  increased  considerably,  and  this  probably 
in  large  part  explains  the  low  removals  obtained 
with  the  increased  quantity  of  applied  chemical. 
Observations  made  during  the  experiments  at 
Marion  emphasize  the  great  effect  of  the  periodic 
discharge  of  a  septic  effluent  charged  heavily  with 
suspended  matters.  At  such  times,  no  doubt  the 
absorption  of  the  chlorine  is  very  great,  and  pre- 
sumably the  organic  matters  in  suspension  in  the 
septic  effluent  destroy  a  considerable  part  of  the 
disinfectant  added. 

The  cost  of  constructing  a  plant  for  treating 
the  several  effluents  studied  at  the  Marion  sewage 
plant  may  be  taken  as  $151,  exclusive  of  arrange- 
ments for  supplying  water  to  dissolve  the  chloride 
of  lime.  This  estimate  allows  for  continuous 
treatment  at  a  rate  of  flow  of  600,000  gal.  in  24 
hours. 

The  cost  of  applying  4  parts  to  the  million  of 
available  chlorine  to  the  sand  filter  effluent  is 
$730  annually.  The  total  annual  cost,  including 
labor,  but  excluding  the  cost  of  supplying  water 
for  preparing  the  chlorine  solution,  would  be 
about  $1,620,  on  the  basis  of  an  effluent  flow  of 
600,000  gal.  daily.  Capitalized  at  per  cent.,  this 
would  represent  an  investment  of  $29,000. 

The  cost  of  applying  5  parts  to  the  million  of 
available  chlorine  to  the  contact  filter  effluent 
would  be  about  $2.50  a  day,  requiring  loO  lb.  of 
the  chemical.  The  total  annual  cost,  including 
labor,  but  excluding  the  cost  of  supplying  the 
water  for  dissolving  the  germicide,  would  be 
about  $1,640.  Capitalized  at  5  per  cent.,  this 
would  represent  an  investment  of  $34,000. 

Assuming  25  parts  to  the  million  as  a  fair 
average  figure  for  the  disinfection  of  the  septic 
effluent,  provided  the  same  is  at  all  times  free 
from  abnormal  amounts  of  suspended  matters, 
the  total  annual  cost,  including  labor,  would  be 
about  $5,300.  Capitalized  at  5  per  cent.,  this 
would  represent  an  investment  of  about  $106,000. 

In  view  of  the  importance  attached  to  chlorine 
absorption  by  previous  investigators  and  the  fact 
that  a  fixed  relation  between  the  chlorine  and  the 
oxygen  consumed,  respectively,  would  be  of 
marked  value  in  the  practical  control  of  steriliza- 
tion with  chlorine,  it  was  decided  to  inquire  into 
the  chlorine-oxygen  .  relation  for  conditions  at 
Lancaster.  Especially  was  this  important,  since  a 
complete  removal  of  Bacillus  coli  was  obtained  by 
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the  use  of  slightly  less  than  5  parts  of  chlorine 
to  the  million,  and  also  since  there  was  noted  the 
presence  of  residual  chlorine  after  a  three-hour 
storage  of  the  treated  effluent 

It  appears  that  under  conditions  obtaining  in 
some  experiments  chlorine  up  to  7.5  parts  to  the 
million  would  be  absorbed  from  the  sewage  efflu- 
ent in  about  45  minutes,  and  that  chlorine  in  con- 
centrations of  10  parts  and  over  would  be  de- 
tected in  the  treated  effluent  at  the  end  of  four 
hours.  Additional  experiments  showed  entirely 
different  results,  however;  in  one  instance,  a 
chlorine  concentration  of  75  parts  to  the  million 
could  not  be  detected  at  the  end  of  one  hour. 

In  continuing  at  Marion  the  study  of  the  absorp- 
tion of  chlorine  by  organic  matter  and  the  pos- 
sible relation  between  such  absorption  and  the 
oxygen  absorption  shown  by  the  standard  oxygen- 
consumed  process,  there  were  carried  out  48  sepa- 
rate experiments.  These  experiments  dealt  with 
the  question  of  chlorine  absorption  and  used,  re- 
spectively, sand  filter  effluent,  contact  filter  efflu- 
ent, septic  sewage  and  crude  sewage,  each  being 
prepared  at  different  dilutions  by  the  addition  of 
tap  water. 

From  the  results  of  the  studies  the  following 
conclusions  are  drawn: 

(i)  The  ratio  of  chlorine  consumed  to  oxygen 
consumed  in  a  five-minute  period  of  contact  bears 
no  constant  relation  to  the  oxygen  consumed  by 
the  five-minute  boiling  method. 

(2)  The  concentration  of  applied  chlorine  af- 
fects the  quantity  of  chlorine  absorbed,  the  ab- 
sorption at  a  concentration  of  100  parts  to  the 
million  being  fully  double  that  at  50  parts  to  the 
million. 

(3)  Increasing  concentrations  of  chlorine  up  to 
250  parts  to  the  million  increase  the  quantity  of 
absorbed  chlorine  very  materially,  but  above  this 
there  appears  to  be  very  little  increased  absorption 
even  with  a  chlorine  concentration  of  500  parts 
to  the  million. 

(4)  Increasing  the  period  of  contact  to  two 
hours  effects  but  little  increase  in  the  ratio  of 
chlorine  consumed  to  oxygen  consumed,  except 
for  the,  higher  chlorine  concentrations  of  from 
250  to  500  parts  to  the  million. 

(5)  The  actual  amount  of  chlorine  absorbed 
in  five  minutes  by  the  several  liquids  tested,  under 
concentrations  of  chlorine  of  50,  100,  250  and  500 
parts  to  the  million,  ranged  as  follows :  Crude 
sewage,  24  to  148;  septic  sewage,  41  to  160;  con- 
tact filter  effluent,  42  to  80,  and  sand  filter  effluent, 
33  to  68. 

(6)  The  absorption  of  chlorine  apparently  is 
largely  dependent  upon  the  organic  content  of 
the  liquid  treated,  increasing  materially  as  the 
oxygen  consumed  of  the  effluent  increases,  but 
not  in  a  definite  ratio. 

(7)  For  the  same  concentration  of  applied 
chlorine  the  ratio  between  the  chlorine  consumed 
and  the  oxygen  consumed  appears  to  increase  as 
the  organic  matters  decrease. 

(8)  The  readily  oxidizable  matter  in  the  septic 
sewage  studied  apparently  causes  a  rapid  absorp- 
tion of  chlorine,  increasing  the  chlorine-oxygen 
ratio,  especially  in  the  case  of  the  lower  concen- 
trations. 


A  Strange  Well  exists  at  Riverside  Park,  Lo- 
gansport,  Ind.  An  8-in.  pipe  was  first  sunk  about 
80  ft  and  inside  it  a  5-in.  pipe  was  carried  down 
lower.  Fresh  water  from  a  limestone  stratum 
comes  up  between  the  two  pipes,  while  water 
which  tastes  and  smells  strongly  of  hydrogen 
sulphide  comes  up  through  the  5-in.  pipe  from  a 
lower  stratum.  The  sulphur  water  flows  at  the 
rate  of  a  gallon  a  minute  from  the  drinking  foun- 
tain over  the  well,  while  the  fresh  water  flows 
with  a  somewhat  smaller  volume  from  a  pipe 
about  20  ft.  distant  There  is  a  similar  well 
about  IS  miles  north  of  Cincinnati,  but  the  latter 
is  non-flowing. 
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The  Proposed  Dock  Systim  of  Newark. 

Anention  was  called  some  months  ago  in  the 
Cnrrcnt  Xews  Supplement  of  this  journal  to  the 
fact  that  steps  were  being  taken  to  improve  the 
facilities  of  the  city  of  Newark  for  handling 
water-borne  shipments.  The  project  is  an  old 
one,  but  it  is  only  recently  that  it  has  taken 
definite  form.  The  location  of  the  city  is  such 
that  it  can  enjoy  excellent  facilities  for  shipping 
at  a  small  expense  compared  with  the  benefit  to 
be  derived  from  the  cost  of  the  work.  The  prep- 
aration of  the  plans  for  the  improvements  has 
been  entrusted  to  Mr.  James  Owen,  who  has 
made  a  study  of  the  subject  for  many  years. 
The  plan  he  has  prepared  is  shown  in  the  accom- 
panj-ing  diagram  and  the  following  notes  are 
taken  from  his  report  recently  submitted  to  Mr. 
M.  R.  Sherrerd,  city  engineer  of  Newark. 

At  the  present  time  one-third  of  the  area  of 
Newark,  known  as  the  Meadow  Section,  is  prac- 
tically undeveloped,  although  the  population  on 
the  higher  land  within  the  city  limits  increased 
from  10,000  to  300,000  during  the  last  century. 
The  manufacturing  interests  of  the  city  are  di- 
versified and  there  is  a  large  business  between 
the  city  and  New  York.  The  cit>'  manufactured 
in  1905  products  to  the  value  of  $150,000,000, 
but   its  exports   by   water   were   only   $3,711,364. 


tract.  On  each  side  of  the  canal  is  a  system  of 
slips  similar  in  design  to  the  most  approved  dock 
construction  of  this  coimtry.  The  bay  front  out- 
side the  limits  of  the  canal  will  also  be  developed 
in  a  similar  way,  and  on  the  westerly  end  of  the 
canal  are  a  series  of  slips  and  piers  for  coal 
handling,  for  domestic    and  foreign  use. 

In  determining  the  depth  of  the  canal,  the 
fact  that  the  facilities  must  be  adequate  for  for- 
eign trade  and  foreign  vessels,  make  at  least  30 
ft.  desirable.  It  will  accordingly  be  necessary  to 
dredge  a  channel  in  Newark  Bay  for  a  distance 
of  about  a  mile  to  a  point  where  the  30-ft.  depth 
in  that  body  of  water  is  attainable. 

The  arrangement  of  the  piers  and  slips  is 
based  on  a  width  of  250  ft.  for  the  slips  and  150 
ft.  for  the  piers.  Each  pier  in  the  canal  will  be 
1,200  ft.  long.  The  piers  on  the  bay  front  in 
the  canal  will  be  1,500  x  150  ft.,  and  the  coal 
piers  will  be  1,500  ft.  long.  On  each  side  of  the 
bay  front  slips  for  transfer  floats  are  provided 
for  direct  New  York  trade,  or  for  transfer  to 
railways  not  having  access  to  the  proposed  de- 
velopment. It  will  be  noticed  that  the  piers  are 
not  laid  out  at  right  angles  with  the  canal  itself 
but  diagonally,  an  arrangement  which  gives  an 
easier  access  from  the  piers  to  the  canal.  Docks 
for  barge  accommodation  are  also  included  in 
the  lay-out  for  the  purely  local  trade  from  the 


to  any  other  given  point  in  the  system,  or  be 
transferred  to  any  of  the  trunk  lines.  Two  as- 
sembly yards  have  also  been  designed,  and  di- 
rectly connected  with  them  are  transfer  slips  for 
cars  to  be  hauled  away  in  any  direction  by  water. 

Two  highway  connections  are  designed  as  part 
of  the  system,  one  at  the  west  end  of  the  lay-out 
and  one  at  the  center.  These  highways  can  be 
constructed  with  tracks  on  them  for  trolley  ser- 
vice. 

In  addition  to  the  necessary  strip  of  land  re- 
quired for  complete  access  to  every  point  of  the 
development,  it  is  proposed  to  reserve  a  strip  of 
land  extending  nearly  1,000  ft.  in  width  on  each 
side  of  the  piers  and  slips  for  future  use  as  may 
be  required,  such  as  for  warehouses  for  storage 
and  for  manufacturing  plants  which  may  find 
the  facilities  favorably  for  any  specific  indus- 
try. It  is  believed  that  this  reservation  is  of 
the  utmost  importance  in  order  to  complete  the 
system,  and  the  land  may  be  brought  to  grade 
by  using  the  material  excavated  in  the  main 
channel  in  the  bay  and  in  the  canals  and  slips. 

The  construction  of  these  works  is  stated  by 
Mr.  Owen  to  present  no  difiicult  engineering 
problem.  The  surveys  recently  made  show  an 
average  depth  of  about  10  ft.  of  black  meadow 
soil  and  under  this  a  deposit  of  unknown  depth 
consisting  of   sand   and  clay.      All   the   material 


The  Proposed  Dock  and  Canal  System  on  the  Newark  Meadows. 


In  the  year  ending  June  30,  1907,  the  exports  had 
decreased  to  $1,685,113,  although  there  is  no 
doubt  that  the  total  volume  of  manufactures 
had  increased.  Mr.  Owen  considers  that  it  is 
probable  that  $14,000,000  of  manufactured  prod- 
ucts are  sent  from  Newark  to  New  York  for 
transfer  into  vessels. 

The  dock  facilities  of  the  city  of  New  York 
are  all  occupied  and  an  extension  of  such  facili- 
ties has  become  imperative.  Various  methods  of 
relief  have  been  suggested,  but  Mr.  Owen  be- 
lieves that  none  of  them  are  equal  to  the  devel- 
opment of  docks  along  the  Newark  meadows, 
where  railway  facilities  are  far  better  than  on 
Long  Island.  By  developing  the  meadows  in 
the  manner  indicated,  Mr.  Owen  believes  that 
Newark  may  acomplish  the  same  result  that 
Glasgow  obtained  in  developing  the  River  Clyde. 
This  was  changed  from  a  sluggish  shallow  stream 
to  a  broad  river  by  artificial  means  entirely.  The 
value  of  the  import  and  export  trade  of  Glas- 
gow during  1905  was  over  $200,000,000.  In  view 
of  the  desirability  of  a  further  accommodation  of 
the  trade  of  Newark  itself  and  the  probability 
of  the  creation  of  entirely  new  business,  Mr. 
Owen  believes  that  the  plans  submitted  form  a 
good,  sound  business  proposition. 

The  diagram  shows  the  general  outline  of  the 
works.  It  is  proposed  to  occupy  an  area  one 
mile  wide  and  three  miles  broad.  In  the  center 
of  this  tract  is  the  canal  itself,  1,000  ft.  wide 
and  30  ft.  deep,  extending  from  the  dock  line  on 
Newark  Bay  nearly  to  the  westerly  end  of  the 


Passaic  and  Hackensack  Rivers  and  New  York 
Bay.  The  total  length  of  the  pier  frontage  is 
115,000  ft.  or  22  miles,  equalling  the  dock  front- 
age on  both  sides  of  the  Passaic  River  from  its 
mouth  to  Rutherford. 

The  width  of  the  canal  and  the  proportion  of 
length  and  width  of  piers  and  slips  have  been  set- 
tled only  after  careful  consideration  of  the  prob- 
able public  requirements  at  this  particular  loca- 
tion, and  from  the  experience  of  other  places. 
The  width  of  1,000  ft.  in  the  canal  will  give  am- 
ple room  for  through  communication  in  the  canal 
and  the  complete  handling  of  the  largest  vessel 
likely  to  enter  it.  The  length  of  the  piers  has 
been  determined  from  the  experience  in  New 
York  and  Brooklyn  and  elsewhere,  and  gives 
room  for  two  or  three  or,dinary  vessels,  thus  giv- 
ing the  greatest  rental  value  for  a  minimum  of 
expense  for  construction. 

One  of  the  most  vital  points  in  the  whole 
plant  is  the  method  of  communication  with  the 
country  at  large.  There  are  four  things  to  be 
considered,  water  communication,  which  the 
works  are  proposed  to  facilitate;  railroad  com- 
munication in  all  directions;  trolley  communica- 
tion for  local  car  service,  and  highway  facilities 
for  immediate  delivery  of  freight.  On  the  tract 
in  question  or  immediately  adjacent  to  it  are  the 
lines  of  the  Pennsylvania,  Lehigh  Valley  and 
Central  of  New  Jersey  railroads.  The  plan  pro- 
vides a  system  of  tracks  and  switches  with  con- 
nection for  one  or  two  car  tracks  on  each  pier, 
so  that  any  car  at  any  given  point  can  be  taken 


excavated  can  be  used  to  advantage  in  the  con- 
struction of  the  piers  and  wharves,  and  by  a 
judicious  selection  of  such  materials  for  diflterent 
requirements  great  economy  can  be  attained. 


Concrete  Fly-Wheels  are  reported  in  the 
"Engineer,"  of  London,  to  be  in  use  at  the 
Zwaartkoppies  pumping  station  of  the  Rand 
Water  Board,  near  Johannesburg.  The  supply 
is  derived  from  twenty  bored  wells,  150  to  210 
ft.  deep,  operated  in  pairs,  to  balance  the  work- 
ing parts  of  the  pumps.  The  two  wells  of  each 
pair  are  about  120  ft.  apart.  The  pumps  are  of 
the  plunger  type,  the  diameters  of  the  plunger 
and  cylinder  being  10  and  14;^  in.,  respectively, 
and  the  length  of  stroke  36  in.  Both  pumps  for 
each  pair  of  bore  holes  are  driven  from  one 
crank  shaft  through  a  gearing  by  an  electric 
motor.  On  each  shaft  is  an  8,ooo-lb.  14-ft.  fly- 
wheel, with  a  reinforced  concrete  rim.  A  cast- 
iron  boss  is  secured  to  the  shaft,  and  into  this 
sixteen  arms,  each  made  of  4-in.  iron  pipe, 
are  screwed.  Near  the  outer  ends  of  the  arms  a 
ring  of  %-m.  iron  plate  is  secured  with  lock 
nuts,  and  around  the  extreme  ends  of  the  arms 
is  fixed  a  second  sheet-iron  ring,  which  forms  the 
periphery  of  the  wheel.  The  space  between  the 
two  rings  is  filled  with  I  :ij4 :3  concrete.  The 
concrete  rim  is  reinforced  with  four  J4"'"-  rods. 
The  rim  alone  weighs  about  6,000  lb.  As  the 
wheels  make  only  20  r.  p.  m.,  their  use  involves 
no  risk  of  serious  accident,  and  they  are  re- 
ported to  have  proved  very  satisfactory. 


November  i6,  1907. 
A  Six-Span  Highway  Bridge  at  Catskill.N.Y, 


A  six-span  reinforced  comcretc  highway  bridge, 
over  Catskill  Creek,  having  a  total  length  of  450 
ft.  between  the  abutments,  was  finished  during 
the  past  summer  at  Catskill,  N.  Y.  The  bridge 
has  a  clear  roadway  of  25  ft.,  a  walk  of  6  ft., 
and  provision  for- a  single  street  car  track.  Each 
arch  has  a  span  of  69  ft.  and  a  rise  of  8  ft.  6  in., 
the  thickness  at  the  crown  being  16  in.,  and  at 
the  haunches  3  ft.  3  in.  Four  of  the  piers  are 
6  ft.  wide,  while  the  center  pier  is  12  ft.  wide. 
All  of  them  rise  about  14  ft.  from  the  footings 
to  the  springing  line  of  the  arch. 

The  spandrel  walls  retain  a  solidly  tamped 
earth  filling  on  which  the  roadway  is  laid.  This 
consists  of  a  slab  of  concrete  paved  with  Cats- 
kill  brick.  The  footwalk  has  a  granolithic  finish. 
The  hand  rail  on  each  side  of  the  bridge  is  of 
simple  design,  consisting  of  a  rail  of  concrete 
cast  in  place  and  carried  on  rock-finish  balus- 
ters set  rather  close  together. 
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The  centering  for  the  arches  was  supported 
upon  bents  built  without  sills,  the  posts  being 
cut  of  proper  length  to  conform  with  the  rock 
surface.  Six  bents  were  required  for  each  span. 
They  consisted  of  five  loxio-in.  posts  cross 
braced  by  3x8-in.  timbers.  The  centering  con- 
sisted of  five  framed  ribs  parallel  to  the  axis 
of  the  bridge,  and  carried  upon  the  bents  on 
wedges.  The  bottom  chords  of  the  centers  were 
of  8xi4-in.  timbers,  while  the  top  chords  con- 
sisted of  three  3xi2-in.  boards.  The  framing 
was  of  8x8-in.  material.  The  rib  Carries  3x9-in. 
stringers  placed  transversely  on  2-ft  centers  and 
on  them  was  laid  longitudinal  lagging  of  i-in. 
dressed  lumber  in  12-ft.  lengths.  The  timber 
for  the  centering  and  bents  was  obtained  from 
the  old  bridge. 

The  work  was  started  in  August,  1906,  and  be- 
fore cold  weather  set  in  the  abutments,  piers 
and  three  of  the  arches  were  completed.  Work 
was  then  suspended  during  the  winter  until  April 
of  this  year,   when  it   was  again   taken   up,   the 
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Six-Span  Highway  Bridge  over  Catskill  Creek  at  Catskill,  N.  Y. 


The  arch  reinforcement  consists  of  twisted  steel 
rods,  the  longitudinal  rods  jjeing  of  i-in.  mate- 
rial on  2-ft.  centers,  and  the  transverse  rods  of 
^-in.  material  on  2-ft.  centers.  The  reinforce- 
ment of  the  hand  rail  consists  of  two  i-in. 
twisted  steel  rods  in  the  base  and  one  i-in.  rod 
in  the  hand  rail.  The  spandrel  walls  contain  no 
reinforcement  except  immediately  over  each  pier 
where  two  i-in.  twisted  rods  have  been  placed  to 
prevent  cracking  in  the  railing  due  to  settlement 
of  the  piers.    The  latter  have  no  reinforcement. 

The  concrete  for  the  arches  was  a  1:3:5  mix- 
ture, made  with  crushed  limestone  and  trap  and 
Catskill  Portland  cement.  The  railings  are  of 
a  1 :2 :4  mixture.  All  of  the  concrete  was  cast 
in  place  except  the  balusters,  which  were  made 
at  the  contractors'  plant  in  Hackensack,  N.  J. 
A  Ransome  mixer  was  used  in  making  all  of  the 
concrete  at  the  bridge  site. 

No  especial  difficulties  were  encountered  in  the 
construction  of  the  bridge,  and  though  the  creek 
rises  rapidly  at  times,  the  contractors  were  for- 
tunate in  escaping  any  serious  floods.  An  old 
bridge  which  spanned  the  creek  at  this  point 
was  removed  before  beginning  the  new  struc- 
ture. During  construction  the  traffic  was  di- 
verted to  a  bridge  lower  down  on  the  creek.  All 
of  the  piers  are  founded  on  solid  rock. 


structure  being  finally  finished  early  in  July.  The 
quantity  of  concrete  in  the  structure  is  about 
4,000  cu.  yd.,  and  the  total  contract  price  was 
$43,250. 

The  bridge  was  designed  and  built  by  the  F.  R. 
Long  Co.,  Hackensack,  N.  J. 


An  Unusual  Boiler  Plant  is  in  use  at  the 
Moran  ship  building  plant  at  Seattle,  Wash.,  con- 
sisting of  a  battery  of  12  vertical  fire-tube  boil- 
ers arranged  in  a  circle  around  a  refuse  burning 
furnace  by  which  they  are  heated.  The  boilers 
are  S  ft.  in  diameter  by  18  ft.  high  and  the  cir- 
cle is  19  ft.  in  diameter.  The  refuse  burning 
furnace  has  a  large  conical  grate.  The  space 
within  each  boiler  constitutes  the  combustion 
chamber  from  which  the  gases  pass  down  and 
thence  up  through  the  boiler  tubes  to  the  chim- 
ney, a  large  conical  shell  covering  all  the  boiler 
tops  and  terminating  in  an  8  ft.  stack.  The 
refuse,  consisting  of  slabs,  sawdust  and  waste 
material  from  the  saw  mill,  is  fed  to  the  furnace 
from  a  large  elevated  hopper,  into  which  it  is 
delivered  by  a  conveyor  from  the  mill.  The  en- 
tire boiler  plant  is  easily  attended  by  one  man 
on  each  shift.  The  saving  over  the  use  of  coal, 
at  present  prices  in  Seattle,  is  stated  in  the 
"Marine  Review"  to  be  over  $100  per  day. 


There  is  such  an  extensively  utilized  artesian 
area  in  the  United  States  that  it  is  of  interest 
to  learn  what  is  being  done  in  this  work  in  other 
parts  of  the  world.  Recently  nearly  all  the  in- 
habited parts  of  the  Commonwealth  of  Australia 
have  been  blessed  with  ample  rains,  and  in  con- 
sequence a  boom  in  production  of  all  kinds  has 
followed.  In  former  times  such  occurrences 
there  led  to  the  extraordinary  delusion  that 
drought  would  never  recur,  and  few  steps  were 
taken  to  provide  against  it.  Railways  were  more 
or  less  rapidly  pushed  into  the  interior,  forgetful 
of  the  prime  necessity  of  giving  them  something 
to  do  in  those  almost  regularly  recurring  periods 
when,  as  regards  the  inland  districts  especially, 
the  rainfall  was  much  below  the  average,  and 
crops  and  stock  suffered  seriously.  To  any  one 
who  has  once  ridden  over  these  drought-stricken 
plains  of  Australia  the  recollection  is  vivid  in- 
deed. Boundless  vistas,  with  stunted  bush  and 
bare  brown  surface  below,  and  above  the  prodigal 
sun  and  the  brassy  sky,  for  months  unsoftened 
by  even  a  fleecy  cloud ;  skeletons  of  sheep  all 
around  the  dying  flocks,  which  are  scarcely  able 
to  reach  food  or  water,  if  either  could  be  found; 
the  trunks  of  the  shadeless  gum  trees,  gnawed  for 
food  by  the  gaunt  rabbit,  too  weak  to  run  from 
under  the  horse's  feet;  and  all  this  with  the  de- 
ceptive mirage  spreading  out,  in  the  distance, 
lakes  of  visionary  water,  with  trees  and  rocks 
reflected  in  its  shining  surface — all  these  are 
things  never  to  be  forgotten. 

The  want  of  prevision  which  has  prevailed  so 
much  in  Australia  has  never  existed  in  India,  the 
natives  to  the  best  of  their  ability  providing  irri- 
gation works  on  an  extensive  scale  in  remote 
ages,  and  the  British  adding  to  them  by  the 
magnificent  works  which,  side  by  side  with  the 
construction  of  railways,  have  given  an  ample 
return  for  the  large  capital  expenditure  incurred. 
As  an  instance  of  what  is  here  stated.  New  South 
Wales,  the  greater  part  of  the  area  of  which  is 
subject  to  these  periodical  droughts,  has  practi- 
cally done  nothing,  commensurate  with  its  wants 
and  capabilities,  in  the  conservation  of  surface 
water,  beyond  surveying  and  reporting,  until  a 
few  months  ago,  when  a  great  scheme  for  the 
utilization  of  the  Murrumbidgee  River  waters  was 
decided  upon.  This  will  undoubtedly  reclaim  a 
large  area  of  possibly  drought  stricken,  though 
otherwise  fertile,  land.  Victoria,  though  her 
needs  are  not  so  great,  owing  to  a  generally  more 
regular  rainfall,  has  been  somewhat  more  vigor- 
ous in  the  past,  but,  taken  as  a  whole,  irrigation 
has  been  exceedingly  neglected  throughout  Aus- 
tralia. The  future  prospects  of  the  common- 
wealth, therefore,  are  all  the  more  hopeful  now 
that  some  substantial  efforts  in  this  direction  are 
being  made,  showing  that  if,  generally,  a  pros- 
perous career  has,  so  far,  been  the  characteristic 
of  the  Southern  Continent  of  the  British  Empire, 
how  much  more  will  this  be  the  case  under  the 
newly  awakened  condition  of  its  inhabitants  as 
regards  the  value  of  water. 

Among  these  substantial  efforts  are  the  utiliza- 
tion of  the  artesian  water  which  has  been  going 
on  for  some  time  in  Queensland  and  New  South 
Wales,  and,  though  the  quantity  of  water  from 
bores  is  insignificant,  as  compared  with  that  from 
surface  supply,  and  though  it  is  limited  to  the 
artesian  area,  large  as  that  is,  yet  a  great  deal 
has  been  done  chiefly  in  the  direction  of  watering 
stock.  An  ideal  artesian  basin  is  only  to  be  found 
where  the  water-bearing  strata  dip  in  the  middle 
of  the  area,  outcropping  all  round  at  a  higher 
level  than  that  of  the  surface  at  the  sites  of  the 
bores.  Most  of  the  artesian  basins  known 
throughout  the  world,  however,  are  not  of  this 
ideal  character,  there  being  a  break  in  the  con- 
tinuity of  the  porous  outcrop  somewhere,  leaving 
a  leakage,  which  more  or  less  seriously  draws 
away  some  of  the  supply  otherwise  released  by 
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the  bore.  The  great  artesian  basin  of  Australia 
is  of  this  latter  tj-pe,  the  intake  beds  outcropping 
along  its  eastern  and  northeastern  sides  only, 
while  the  remainder  of  the  water-bearing  forma- 
tion leaks  into  the  Gulf  of  Carpentaria  or  is 
hidden  onder  the  superficial  deposits  forming  the 
plains  of  the  interior  of  the  states. 

With  a  map  of  .\ustralia  before  us  we  can 
easily  trace  the  botmdary  of  this  great  area.  Be- 
ginning at  the  southwestern  coast  of  the  Gulf  of 
Carpentaria,  it  runs  irregularly  southward  to  the 
2Sth  parallel  of  latitude,  thence  westerly  to  about 
133°  east  longitude,  thence  south  to  the  31st 
parallel,  along  which  it  bears  easterly,  but  with 
many  indentations,  to  near  the  town  of  Dubbo,  in 
New  South  Wales,  which  is  the  southeastern 
limit.  The  eastern  and  northeastern  boundary, 
from  which  the  chief  supply  comes,  is  roughly 
parallel  to  the  east  and  northeast  coast,  about  150 
miles  from  it  in  New  South  Wales,  and  over  200 
miles  in  Queensland,  joining  the  coast  again 
about  100  miles  from  Cape  York,  on  the  eastern 
side  of  the  peninsula  of  that  name. 

The  greater  portions  of  this  area  are  in  Queens- 
land, 376,000  square  miles,  and  in  South  Aus- 
tralia, 110,000  square  miles,  but  in  the  latter  it  is 
mostly  in  an  undeveloped  and  unexplored  terri- 
tory, while  the  smallest  portion,  83,000  square 
miles,  included  in  the  area  in  New  South  Wales, 
is  a  settled,  though  not  populous,  district.  The 
area  of  intake  beds  is  about  50,000  square  miles 
in  Queensland,  and  18,000  square  miles  in  New 
South  Wales.  Victoria  and  Western  Australia 
are  both  outside  the  area.  Except  for  a  strip 
about  100  miles  wide  on  the  eastern  and  north- 
eastern side,  the  area  is  within  the  zone  of  20  in. 
annual  rainfall,  and  further  inland  of  the  10-in. 
zone,  and  it  is  the  character  of  these  zones  to 
absorb. and  evaporate  much  of  the  rain  falling  on 
the  surface.  The  Murrumbidgee,  the  Lachlan, 
Darling  and  other  rivers  are  much  larger  in  the 
middle  of  their  course  than  at  their  outlet,  where 
they  join  the  Murray,  the  water  spreading  out 
into  lagoons  between  these  points  and  being  lost 
largely  by  evaporation. 

To  return,  however,  to  the  artesian  area.  This 
has,  in  the  opinion  of  some  experts,  ocean  out- 
lets not  only  at  the  extreme  north,  as  shown  by 
the  description  of  the  area  given  above,  but  also 
to  the  great  Australian  Bight,  to  the  south,  but 
the  latter  view  is  disputed,  and  Professor  Gregory, 
of  Melbourne,  opposes  it.  In  his  recent  work, 
"The  Dead  Heart  of  Australia"  (1906)  he  says: 
"The  only  available  outlet  is  northward  over  a 
rock  barrier  into  the  Gujf  of  Carpentaria,  or 
possibly  eastward  to  the  South  Pacific.  The  fact 
that  the  main  artesian  basin  has  no  regular  outlet 
and  is  enclosed  by  a  rim  complete  to  west  and 
south,  and  has  only  a  narrow  shallow  lip  to  the 
north,  and  perhaps  another  to  the  east,  shows 
that  the  deep  central  waters  are  old  accumula- 
tions. The  wells  are  the  modern  artificial  outlets 
from  a  vast  reservoir,  which  is  almost  entirely 
enclosed,  and  the  waters  discharged  from  it  must 
have  been  collected  during  the  course  of  centuries 
and  probably  of  past  millenniums.  Nature  has 
stored  up  a  vast  but  probably  a  limited  supply  in 
a  safe  underground  reservoir.  That  water,  if 
prudently  used,  would  probably  last  till  Central 
Australia  were  so  well  occupied  that  it  could 
afford  to  provide  a  more  costly  supply."  As  to 
leakage  from  the  basin,  Mr.  Pittman,  the  govern- 
ment geologist  of  New  South  Wales,  points  out 
that  any  accumulation  of  water,  underground  or 
surface,  must  eventually  become  salt,  unless  it  has 
an  outlet,  due  to  dissolution  of  saline  matter  from 
rocks  or  soil,  and  that,  therefore,  all  artesian 
basins  affording  potable  water  must  have  leakage. 

A  recent  interesting  and  voluminous  paper  on 
the  artesian  resources  of  New  South  Wales,  by 
Mr.  Percy  Allan,  M.  Inst.  C.  E.,  M.  Am.  Soc. 
C.  E.,  read  at  the  University  of  Sydney,  and  the 


valuable  anntial  reports  of  Mr.  J.  B.  Henderson, 
M.  Inst.  C.  E.,  hydraulic  engineer  for  the  Queens- 
land government,  enable  fairly  up-to-date  figures 
to  be  given  on  this  subject.  The  first  bore  in 
New  South  Wales  was  in  1879  on  the  Killara 
Station,  between  Boweke  and  Wilcarmia,  which,  . 
though  successful,  was  on  a  small  scale,  being 
only  140  ft.  deep,  but  the  owner  of  Kerribee 
Holding,  near  Bourke,  followed  with  one  of  1,073 
ft,  yielding  350,000  imp.  gal.  per  day.  The  gov- 
ernment started  work  in  1884,  and  up  to  the  date 
of  the  latest  figures  there  are  412,  of  which  41 
have  been  failures.  Of  these  bores,  130  have 
been  put  down  by  the  government.  The  deepest 
bore  in  the  state  is  that  at  Dolgelly,  near  Moree, 
4,068  ft.  deep,  but  the  finest  example,  taking  the 
flow  into  consideration,  is  the  Euraba  bore,  in 
the  same  district,  at  a  depth  of  4,005  ft,  giving  a 
flow  of  1,097,420  imp.  gal.  per  day,  the  finishing 
diameter  being  6  in.  Mr.  Allan  gives  the  follow- 
ing average  example,  occurring  at  Rowena,  near 
Walgett.  This  bore  was  sunk  to  a  depth  of  2,669 
ft.,  at  a  cost  of  $11,880,  having  a  flow  of  924,990 
imp.  gal.  per  diem,  which,  by  means  of  41  miles 
of  distributing  channels,  constructed  at  a  cost  of 
$4,051,  including  headworks,  divisors,  drops  and 
culverts,  waters  55,405'  acres.  The  total  cost 
was  about  $16,195,  the  benefit  derived,  according 
to  experts,  being  about  $1,920  per  annum.  The 
rate  charged  was  equivalent  to  0.022  cents  per 
1,000  imp.  gal.  The  temperature  of  the  artesian 
water  at  the  bore  mouth  varies  from  about  78° 
to  135°,  not  always  according  to  depth,  but  ex- 
posure to  the  atmosphere  quickly  reduces  it,  as  a 
rule.  However,  thp  district  being  largely  in  the 
hottest  part  of  New  South  Wales,  the  tempera- 
ture of  the  air  is  occasionally  higher  than  that  of 
the  water.  The  present  writer  once  used,  in  the 
hot  season,  the  baths  at  Moree,  supplied  by  arte- 
sian water  at  110°,  from  a  depth  of  2,793  ft,  and 
could  not  make  up  his  mind  whether  the  air  or 
the  water  was  the  cooler  or  more  refreshing,  or, 
perhaps  metaphorically,  which  was  the  frying  pan 
and  which  was  the  fire. 

In  Queensland  the  government  was  first  in  the 
field  at  Blackall,  and  there  are  now  over  1,130 
bores,  of  which  about  11  per  cent  were  put  down 
by  government  Many  inland  towns  are  now  sup- 
plied with  water  from  artesian  bores,  among 
others  Blackall,  CunnamuIIa,  Aramae,  Charleville 
and  Roma.  The  deepest  bore  is  that  at  Bimerah, 
which  was  sunk  5,045  ft,  but  the  supply  is  small, 
while  the  aggregate  amount  of  sinking  for  the 
whole  state  is  upwards  of  225  miles.  The  highest 
flow  from  any  single  well  is  4,000,000  imp.  gal.  in 
24  hours.  Trouble,  of  course,  arises  from  the 
presence  of  alkalis  in  both  states,  this  being,  ac- 
cording to  Mr.  Henderson,  inimical  to  plant  life 
when  over  30  grains  per  imperial  gallon  are 
found.  The  mineral  salts  in  these  waters  gen- 
erally exceed  those  in  the  artesian  supplies  of 
America,  but,  on  the  other  hand,  the  soil  in  the 
latter,  within  the  districts  served,  is  more  im- 
pregnated, and  the  combination  is  frequently 
greater  than  in  Australia. 

It  is,  however,  generally  agreed  that,  with  some 
exceptions,  on  account  of  quantity  and  quality, 
artesian  water  in  Australia  is  not  suitable  for 
irrigating  crops,  except  on  a  very  small  scale, 
but  immense  possibilities  are  in  view  from  its  pro- 
vision for  keeping  stock  of  all  kinds  in  good 
condition  at  all  times,  and  in  preservation  of 
life  in  times  of  drought  A  bore  with  a  flow  of 
1,000,000  imp.  gal.  per  diem,  while  only  capable 
of  properly  irrigating  some  400  acres,  will  provide 
sufficient  water  for  stock  purposes  over  an  area 
of  about  80,000  acres.  Extending  right  through 
New  South  Wales,  in  all  directions,  are  strips  of 
country  from  half  to  one  mile  wide,  reserved  by 
the  government  from  private  sale  or  use,  through 
which  stock  travel  from  one  part  of  the  state  to 
another  and  feed.    Where  these  intersect  artesian 


country,  bores  are  provided  at  the  public  ex- 
pense, there  being  an  average  of  one  bore  to  1,280 
acres  of  the  reserve.  Including  these,  and  sum- 
marizing, there  are  in  New  South  Wales,  ac- 
cording to  latest  figures,  114  successful  govern- 
ment bores,  serving  2,122,254  acres,  and  257  pri- 
vate ones,  the  scope  of  which,  if  in  proportion, 
would  bring  the  total  up  to  4J4  millions  of  acres,, 
the  stock  on  which  are  served  by  artesian  water. 
In  Queensland,  whether  it  is  by  ill  luck  or  bad 
management,  the  proportion  of  successful  to  the 
total  number  of  bores  is  much  less  than  in  New 
South  Wales ;  596  constitute  the  number  of  the 
former,  these  being  mostly  in  private  hands.  The 
total  daily  flow  is  estimated  at  nearly  400  million 
imperial  gallons.  Though  agriculture  has  been 
making  great  strides  lately  in  Australia,  the 
pastoral  industries  still  are,  and  for  many  years 
to  come  will  be,  the  chief  basis  of  the  prosperity 
of  the  commonwealth.  Hence,  it  is  interesting  to 
know  that  a  still  only  partially  developed  adjunct 
to  the  unrivaled  wool  supply  of  the  world  which 
she  affords,  is  available  over  such  a  large  area 
as  that  described  in  this  article.  , 


Book  Notes. 


The  "Proceedings"  of  the  third  annual  con- 
vention of  the  National  Association  of  Cement 
Users  is  a  volume  of  340  pages  of  information' 
of  the  highest  value  to  engineers,  architects  and" 
contractors.  A  report  of  the  convention  was 
published  in  the  Current  News  Supplement  of  this 
journal  on  January  19  of  this  year,  and  it  is  con- 
sequently unnecessary  to  review  the  contents  of 
the  book  at  any  length  at  this  time.  It  is  par- 
ticularly valuable  for  the  information  it  gives  on 
the  artistic  treatment  of  concrete,  waterproofing 
and  concrete  block  manufacture,  although  many 
other  subjects  are  taken  up.  The  association  is 
essentially  one  for  the  interchange  of  information 
relating  to  the  practical  use  of  concrete,  and  its. 
"Proceedings"  bear  witness  to  this  fact  through- 
out. The  editing  of  the  volume  has  been  done 
by  the  president,  Mr.  Richard  L.  Humphrey,  who- 
has  eliminated  irrelevant  matter  and  repetition 
of  ideas  with  much  skill,  thereby  increasing  the 
value  of  the  contents  to  the  busy  reader.  (Phil- 
adelphia, National  Association  of  Cement  Users,. 
Harrison  Building;  $3.) 


About  a  year  ago  the  Minister  of  Public  Works 
of  France  issued  a  set  of  regulations  concerning 
the  construction  of  reinforced  concrete  works. 
The  reprints  that  have  been  made  of  that  circu- 
lar contain  many  typographical  errors  and  for 
this  reason  it  is  rather  gratifying  that  the  first 
part  of  the  important  work  entitled  "Recueil  des 
Types  de  Ponts  pour  Routes  en  Ciment  Arme," 
by  Messrs.  N.  de  Tedesco  and  Victor  Forestier, 
contains  the  full  text  of  the  circular  and  the 
official  instructions  concerning  it  The  regula- 
tions in  question  unquestionably  form  one  of 
the  most  important  indications  the  engineer  has 
concerning  safe  design  in  reinforced  concrete, 
but  they  are  necessarily  somewhat  vague  in 
many  respects,  so  as  to  allow  the  designer  an 
opportunity  for  meeting  individual  conditions 
and  following  personal  inclinations.  The  object 
of  this  work  under  review  is  to  explain  the  ap- 
plication of  the  regulations  to  the  design  of  high- 
way bridges  of  4,  6,  8,  10,  15,  20,  25  and  30  meters 
span.  In  the  computations  for  these  structures, 
the  authors  have  endeavored  to  follow  the 
spirit  of  the  regulations  and  to  utilize  those 
methods  of  computation  which  give  maximum- 
economy  without  entailing  too  elaborate  calcu- 
lations. The  book  is  probably  the  most  complete 
explanation  of  the  application  of  such  important 
reinforced  concrete  regulations  that  has  yet  been 
attempted.  In  addition,  it  gives  all  the  details 
of  a  large  number  of  computations  that  cannot 
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fail  to  be  useful  to  those  who  desire  to  study 
the  methods  of  design  recommended  by  the  au- 
thors. This  study  is  much  facilitated  by  an  atlas 
of  plates  giving  to  a  large  scale  the  drawings  of 
the  various  bridges  referred  to  in  the  text.  These 
are  essentially  working  drawings  and  are  exe- 
cuted in  an  excellent  manner.  (Paris,  Ch.  Be- 
ranger,  15  Rue  des  Saints-Peres,  25  francs.) 


The  attention  of  all  interested  in  the  teaching 
of   mathematics    in    engineering   schools    is   par- 
ticularly drawn  to  the  first  volume  of  "A  Course 
in    Mathematics,"    by    Prof.    F.    S.    Woods    and 
Prof.  F.  H.  Bailey,  of  the  department  of  mathe- 
matics  in   the   Massachusetts   Institute   of  Tech- 
nology.     This    volume    is    the    most    important 
American   outcome    of   the    deep    impression    re- 
cently made  by  the  advocates  of  a  reform  in  the 
methods  of  teaching  mathematics.     Such  instruc- 
tion   may   be   viewed    from    two    distinct    stand- 
points.    If  the  purpose  of  the   instruction   is  to 
introduce  the  student  to  mathematics  as  a  branch 
of  pure  science,  in  which  he  may  later  carry  on 
research    work,    the    best    method    may    possibly 
be    different   from   those   adapted   to   acquainting 
a    prospective    engineer    with    one    of   the    most 
useful  helps  science  has  to  offer  him.     It  is  gen- 
erally held  to-day  that  without  any  sacrifice  of 
accuracy  the  methods  of  instructions  best  adapt- 
ed   for   the   mathematical   classes   in   a   technical 
school    are    those    which    carry    forward    at    the 
same  time  various  branches.    In  the  old  methods 
of  instruction  it  was  customary  to  finish  algebra 
before   taking   up   analytical   geometry,   to   finish 
analytical  geometry  before  taking  up  the  calculus 
and  to  finish  the   calculus  before  beginning  me- 
chanics.   As  a  result  of  this  it  was  only  students 
with  good  mathematical  memories  who  were  able 
to  appreciate  as   fully  as   desirable  the   relations 
between   the   various  branches.     Such   a   plan   is 
entirely   abandoned    in    this    new    course,    which, 
it  should  be  stated,  was  prepared  at  the  invitation 
of   Prof.   H.   W.   Tyler,  head  of  the  mathemati- 
cal   department    of    the    Massachusetts    Institute 
of  Technology,   and  has   received  the   benefit  of 
his   criticism.     In  the  first  volume,   which  alone 
has    appeared   as    yet,    there    is    an    introductory 
chapter  on  methods  of  elmination,  including  the 
use   of  .determinants.       The   student   next   takes 
up  the  methods  of  plotting  functions,  and  is  thus 
introduced   early   in   his   course   to   this   valuable 
practical   method   of   understanding   an   equation. 
The  study  of  the  algebraic  polynomical,   includ- 
ing  the   analytic   geometry   of   the   straight   line, 
the   more   important   theorems   of  the   theory   of 
equations,  and  the  definition  of  a  derivative  comes 
next.     This  enables  the  student  to  obtain  early 
an  introduction  to  the  principles  of  the  calculus, 
which    is    particularly    desirable.     The    study    of 
the   algebraic   function   in  general   is   next  taken 
up,  and  in  doing  so  the  student's  knowledge  of 
analytic    geometry    and    calculus    is    enlarged   by 
new    applications    of    the    principles    previously 
stated.     Simple   integrations  are   also  introduced 
at  this  time.     Curves  are  taken  up  and  the  stu- 
dent is  introduced  to  this  interesting  portion  of 
analytic    geometry    without    being    confused    by 
the  idea  that  it  relates  solely  to  conic  sections. 
After    this,    the    study    of    elementary    transcen- 
dental  functions  is  begun  and  finally  the  year's 
course  closes  with  a  study  of  the  parametric  rep- 
resentation of  curves,  polar  co-ordinates  and  cur- 
vature.    It  will  be  noticed  that  no  work  in  three 
dimensions  is  taken  up  in  this  course,  that  being 
deferred  for  the  sfecond  year.    It  has  already  been 
stated  that  the  book  is  primarily  for  the  use  of 
engineering  students;  it  may  be  questioned,  how- 
ever, whether  the  student  who  takes  up  mathe- 
matics  as   a   branch   of  a  liberal   education   will 
not  find  this  method  of  approaching  the  subject 
more    satisfactory    than    the    traditional    one    of 
attacking  one  branch   at  a  time.     The   relations 
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between  the  several  branches  taught  in  under- 
graduate courses  is  so  intimate  that  it  is  safe 
to  say  only  a  student  of  exceptional  natural  ma- 
thematical ability  can  acquire  so  good  a  knowl- 
edge by  pursuing  one  branch  after  another  as 
by  taking  them  up  in  the  way  outlined  by  Pro- 
fessors Woods  and  Bailey.  It  should  also  be 
stated  for  the  benefit  pf  engineers  who  wish  to 
review  their  mathematical  studies  that  this  vol- 
ume will  be  found  an  excellent  help  for  the  pur- 
pose. It  is  clearly  written,  well  printed  and  illus- 
trated, and  contains  a  large  number  of  examples 
which  will  be  particularly  helpful,  for  it  is  a 
well-known  fact  that  a  thorough  comprehension 
of  a  mathematical  method  is  only  possible  after 
it  has  been  applied  in  the  solution  of  a  well 
selected  set  of  problems.  (Ginn  &  Co.,  Boston; 
mailing  price,  $2.40.) 
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Letters  to  the  Editor. 


A  book  that  should  prove  instructive  to  a  wide 
circle  of  readers  is  the  "Balancing  of  Engines," 
by  Mr.  Archibald   Sharp,   who  has  already  con- 
tributed a  paper  on  certain  features  of  this  sub- 
ject to   the  "Proceedings"   of  the   Institution   of 
Civil  Engineers.     Some  ten  years  ago  the  meth- 
ods of  balancing  were  mainly  of  importance  to 
locomotive    designers,    but    since    then    there    is 
hardly  any  prime  mover  in  which  balancing  has 
not   become   prominent.     When   alternating,  cur- 
rent generators  came  to  be  operated  in  parallel, 
the  balancing  of  steam  engines  at  once  attracted 
general  attention,  and  during  the  last  two  years 
everybody  interested   in   automobiles   knows   that 
the  most  debated  subject  is  the  relative  advantages 
of  six  and  four-cylinder  engines,   which   depend 
primarily  on  the  balance  of  the  two  types.     Up 
to  the  present  time  about  the  only  volume  dis- 
cussing the  subject  in  a  detailed  manner  has  been 
one  by  Prof.  W.  A.  Dalby,  and  this  smaller  work 
by  Mr.   Sharp  is  consequently  of  particular  im- 
portance.     It    is    much    simpler    than    the    book 
referred   to,   and   employs   graphical   methods    to 
a  greater  extent  than  the  work  by  Prof.  Dalby ; 
the   difference   in   the   assumptions   made   at   the 
outset    of    the    two    discussions    may    lead    the 
reader  to  believe  the  results  in  the  two  treatises 
are  different,  although  the  difference  is  only  ap- 
parent.    The  volume  is  unusually  thorough,  be- 
ginning with  the  primary  phenonoma  of  motion 
and   force  and  the  preliminary  theorems  in  me- 
chanics which  are  essential  for  a  proper  under- 
standing of   the   problems   and   methods   of   bal- 
ancing.    The  inertia  forces  of  revolving  and  re- 
ciprocating masses,  the  inertia   forces  of  second 
and   higher   orders,   and   the    transverse    couples 
due  to  connecting  rods  are  discussed  at  length. 
Engines  with   cylinders   in   different   longitudinal 
planes    receive    especial    attention.      The    author 
then  takes  up  in  turn  the  kinetic  energy  of  pis- 
tons  and   connecting  rods,   the   torque  on   crank 
shafts,  primary  and  secondary  balances,  and  fin- 
ally  the   displacement   of   engine   frames   due   to 
unbalanced  forces  and  couples.     There  is  a  spe- 
cial   chapter    on    the    engines    best    adapted    for 
various  purposes,  considered  with  respect  to  their 
balance,   and   finally  the   author  gives  a  forecast 
of  the  future  development  of  large  gas  engines. 
To  make  the  work  as  useful  as  possible  to  stu- 
dents, a  series  of  exercises,  with  answers  in  some 
cases,   is   appended   at   the   end   of  most   of  the 
chapters,    some   of   these    questions   being   taken 
from  the  papers  set  at   the  qualifying  examina- 
tions of  the  Institution  of  Civil  Engineers.    Some 
portions  of  the  book  are  entirely  new,  ethers  are 
taken   from   the   author's   paper   previously   men- 
tioned, and  the  author  expresses  his  especial  in- 
debtedness to  the  work  by  Prof.  Dalby.    On  ac- 
count of  the  widespread  interest  in  the  subject, 
the  appearance  of  a  book  by  one  who  has  made 
such  a  specialty  of  it,  is  particularly  timely.    (New 
York,  Longmans,  Green  &  Co.,  $1.75.) 


Temperatures  in  Beehive  Coke  Ovens. 

Sir : — Can  you  refer  me  to  any  information  on 
the  temperatures  in  beehive  coke  ovens,  both  in- 
side the  oven  and  on  the  back  of  the  retaining 
walls?  I  am  interested  in  the  design  of  a  concrete 
oven  and  will  appreciate  any  information  you  can 
give  me  on  the  subject.         Yours  truly, 

E.  H08TON  Jones. 

Dawson,  N.  Mex.,  Oct.  9. 

[There  is  very  little  information  available  in 
the  usual  sources  of  such  data  concerning  the  tem- 
peratures of  coke  ovens.  Probably  tests  to  deter- 
mine them  have  been  made,  but  they  have  not 
been  recorded  for  ready  reference.  The  temper- 
ature within  a  coke  oven  of  the  by-product  type, 
as  shown  by  tests  reported  by  Dr.  Schniewind 
in  Sydney  and  Mr.  Hilgenstock  in  Germany,  prob- 
ably does  not  much  exceed  1,800°  Fahr.  at  any 
time  during  the  coking  operation.  It  does  not 
necessarily  follow,  however,  that  this  is  the  maxi- 
mum temperature  in  a  beehive  oven.  In  the  latter 
the  heating  gas  burns  under  the  arched  roof,  heats 
the  brickwork  of  the  roof  and  the  heat  is  re- 
flected upon  the  charge  of  coal  beneath.  There- 
fore, the  temperature  of  the  roof  is  very  probably 
higher  than  that  of  the  charge  itself.  In  the  same 
way,  in  a  by-product  oven,  the  gas  burns  in  the 
flues,  heating  the  coking  charge  by  transmission 
through  the  oven  walls.  The  heat  in  the  flues  is 
unquestionably  higher  than  any  temperature  the 
coking  charge  itself  will  reach. 

In  a  general  way,  it  may  be  said  that  the  inside 
of  a  beehive  oven  in  full  operation  will  be  light 
red  to  orange  in  color,  though  the  heat  is  not 
always  so  great  as  this.  Refractory  materials  of 
excellent  quality  are  needed  for  the  roof  of  a  bee- 
hive oven,  but  this  is  particularly  because  the  hot 
walls  are  quenched  by  water  from  a  hose  when 
the  coking  of  a  charge  is  finished,  the  sudden 
cooling  being  very  severe  upon  any  quality  of 
fire-brick-  as  may  be  imagined.  Concrete  is  mani- 
festly bound  to  fail  if  used  for  a  lining.  Just  what 
is  meant  in  the  inquiry  by  the  temperature  "on 
the  back  of  the  retaining  wall"  is  a  little  indefinite. 
If  it  means  the  temperature  at  the  outer  surface 
of  tlje  firebrick  lining  of  the  oven,  this  is  probably 
a  low  red  temperature,  or  even  hotter,  depending 
on  whether  the  bricks  are  e.xposed  to  the  air  or 
covered  with  masonry.  In  conclusion  it  might  be 
said  that  inquiry  among  oven  operators  shows 
that  the  only  way  of  testing  a  new  form  of  con- 
struction is  to  build  a  few  ovens  and  operate 
them   regularly. — Editor.] 


.The  Ocean  Pier  at  Long  Be.^ch,  Cal. 

Sir: — It  is  a  problem  of  no  mean  proportions 
to  build  an  ocean  pier  of  any  considerable  length, 
and  one  that  will  endure,  on  the  Pacific  coast.  In 
the  first  place,  storms  coming  from  the  northwest, 
west  or  southwest,  sweep  full  force  against  the 
coast,  having  no  bar  to  encounter.  In  the  next 
place,  these  storms  are  frequently  of  great  violence 
and  roll  up  tremendous  seas  against  the  shore 
line,  and  it  takes  a  very  solid  structure  to  with- 
stand their  force  when  exposed  to  it.  Again,  there 
are  very  powerful  undertows  on  the  Pacific  coast, 
and  there  are,  therefore,  strong  submarine  forces 
to  be  resisted  in  ocean  pier  construction,  at  the 
same  time. 

Yet,  along  the  California  coast  quite  a  number 
of  piers  of  this  class  are  maintained.  Some  are 
designed  for  the  handling  of  freight  and  passen- 
gers, while  others  are  mere  pleasure  wharves  lo- 
cated at  popular  seaside  resorts.  One  of  the  most 
substantial  and  up-to-date  piers  of  the  latter  class 
is  at  Long  Beach,  a  resort  that  gets  the  great 
bulk  of  its  patronage  from  Los  Angeles  and  con- 
tiguous region.  It  was  designed  by,  and  con- 
structed under  the  supervision  of  Mr.  Howard  C. 
Holmes,  of  San  Francisco. 
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It  is  composed  of  a  whaf  i  and  a  double-decked 
approach.  The  wharf  is  100x300  ft.,  while  the 
approach  is  1,399  ft.  long  and  32  ft  wide. 

The  water  at  the  outer  line  of  the  wharf  is  30 
ft  deep  at  low  tide,  and  both  wharf  and  ap- 
proach are  supported  by  reinforced  concrete  piers, 
after  Mr.  Holmes'  well-known  patent  The  long- 
est cylinder  pier  used  on  the  construction  is  56 
ft  in  length,  and  the  piers  generally  are  driven 
from  10  to  18  ft  into  the  ocean  bottom,  which  is 
composed  of  sand.  They  are  all  4^  ft  in  diam- 
eter, and  those  supporting  the  wharf  proper  are 
placed  16  ft  apart  on  centers. 

The  approach  is  built  of  bents,  20  ft.  on  centers, 
consisting  of  two  12-in.  I-beams  for  caps,  support- 
ed by  two  reinforced  concrete  cylinder  piers.  The 
stringer  system  supporting  the  main  deck  con- 
sists of  4xi6-in.  Oregon  pine  timbers,  on  2-ft. 
centers,  e.xcepting  under  the  line  of  posts  support- 
ing the  upper  deck,  where  I2xi6-in.  sills  are  placed 
to  support  the  superstructure.  The  outside  string- 
ers are  of  6xi6-in.  Oregon  pine  timbers,  and  these 
with  all  of  the  above-mentioned  stringers,  are  at- 
tached to  the  double  I-beam  caps,  with  cross- 
clip  and  I-bolt  fastenings,  thus  avoiding  boring 
and  framing  the  stringers.  Both  sides  of  the  ap- 
proach are  lined  with  heavy  hand  rails  supported 
by  6x6-in.  posts  placed  10  ft  on  centers.  The 
middle  of  the  roadway  is  used  for  teaming;  and 
there  is  a  walk  on  either  side,  6  ft  wide,  for  prom- 
enading and  fishing. 

The  upper  deck  of  the  approach  is  21  ft.  wide' 
and  13V2  ft.  between  decks.  The  upper  deck  is 
supported  by  I2xi2-in.  posts  on  lo-ft.  centers. 
having  19-ft.  spans  in  the  clear.  The  main  cap  of 
the  posts  consists  of  I2xl6-in.  timbers  tenoned  in- 
to the  posts.  The  deck  is  sheathed  with  a  double 
layer  of  cedar  planking.  The  stringer  system  con- 
sists of  3xio-in.  Oregon  pine  timbers,  2  ft.  on 
centers.  The  outside  stringers  are  composed  of 
6xio-in.  timbers.  The  hand-rail  on  either  side  of 
the  upper  deck  consists  of  4x8-in.  timber  sup- 
ported by  6x6-in.  posts,  10  ft.  on  centers. 

Ornamental  braces  from  main  posts  to  main 
caps  supporting  the  upper  deck,  materially 
strengthen  that  part  of  the  structure.  The  brace 
is  in  the  form  of  a  bracket  built  up  of  4x4-in. 
angle  irons  placed  back  to  back,  the  whole  form- 
ing a  very  rigid  brace,  and  at  the  same  time  ob- 
structing the  roadway  in  the  minimum.  The  up- 
per deck  is  sway-braced  longitudinally  with  4x10- 
in.  timbers. 

In  order  to  make  the  structure  as  attractive  to 
the  eye  as  possible,  it  is  painted  throughout.  The 
sub-structure  is  of  a  deep  maroon  with  cylinder 
hoops  painted  black  for  an  agreeable  contrast. 
On  the  main  roadway  all  railings  and  exposed 
woodwork  are  painted  a  rich  olive  green,  while 
the  hurricane  deck  is  left  dead  white.  At  the 
end  of  the  pier  proper  is  a  pavilion  patterned 
after  a  Swiss  chalet  In  this  pavilion  every  after- 
tioon  an  instrumental  concert  is  given  at  the  ex- 
pense of  the  city  of  Long  Beach.  Surrounding 
the  pavilion  are  refreshment  booths  and  space  for 
those  who  desire  to  fish  from  the  wharf.  The 
wharf  is  also  arranged  for  the  mooring  of  vessels 
of  any  size. 

This  wharf  has  now  withstood  the  fury  of  the 
Pacific  gales  for  four  years  without  showing  a 
sjg^  of  weakness,  although  the  waves  sometimes 
break  to  a  height  of  24  ft,  and  the  sands  under- 
lying the  sea  are  at  times  plowed  up  to  a  depth 
of  13  ft.  by  the  powerful  undertow. 

Years  truly,  H.  A.  Ckafts. 


Relations  op  the  Public  School  to  the  In- 
dustrial Trades. 

Sir: — ^The  engineering  public  is  at  the  present 
time  deeply  interested  in  matters  relating  to  edu- 
cation in  industrial  lines.  The  old  time  apprentice 
system  has  been  worn  threadbare;  in  fact,  it  has 
almost  ceased  to  exist.  Modern  manufacturing 
methods  tend  only  to  the  making  of  the  specialist 


in  machine  tool  operation,  or  in  hand  work.  Ex- 
cessive specialization  has  thus  prevented  the  de- 
velopment of  the  all-around  mechanic,  and  what 
is  more  vital  still,  of  the  broadly  experienced, 
competent  manager  of  men,  the  foreman  or  su- 
perintendent. Sporadic  instances  have  appeared 
during  the  past  few  years  where  manufacturers 
have  sought  to  establish  effective  means  of  giving 
their  young  employees  a  more  general  knowledge 
of  the  specific  industry  than  can  be  obtained 
through  any  of  the  ordinary  channels.  Privately- 
maintained  trade  schools  have  bent  their  efforts 
to  supplying  the  opportunity  for  those  to  learn 
who  really  want  to  learn  a  trade. 

The  public  schools  have  assuredly  been  lack- 
ing in  their  ability  to  cope  with  the  problem.  The 
manual  training  school  has  laid  the  foundations 
for  the  engineering  professions  rather  than  for 
the  mechanical  trades. 

With  this  exception,  vocational  training  has 
been  practically  non-existant  in  the  public  schools, 
and  even  direct  preparation  therefor  has  formed 
a  meagre  part  of  the  curriculum. 

But  it  is  now  generally  recognized  that  the  con- 
certed effort  of  the  municipality  and  the  com- 
monwealth is  necessary  to  provide  what  the  mid- 
dle, the  so-called  working  classes,  so  much  need, 
namely,  education  in  particular  trades. 

It  is  not  surprising  that  Massachusetts  should 
be  taking  the  lead  in  this  movement.  Through 
a  Commission  on  Industrial  Education,  it  is  work- 
ing out  plans  by  which  vocational  schools  may  be 
established  and  maintained  at  the  joint  expense 
of  city  and  state.  Evening  schools  are  already 
operated   under  these  conditions. 

But  particularly  interesting,  as  indicative  of  the 
trend  in  education,  are  the  changes  which  are 
now  being  made  in  the  school  system  of  Boston. 
A  radical  move  has  been  made  in  the  reduction 
of  the  elementary  school  course  from  nine  to 
eight  years.  This  will  provide  for  an  earlier  en- 
trance upon  industrial  training. 

There  has  been  a  distinct  change  in  the  ideals. 
Teachers  are  no  longer  to  measure  their  success 
by  the  number  of  pupils  that  reach  a  certain  fixed 
and  traditionary  standard  of  scholarship.  Suc- 
cess will  rather  be  judged  by  ability  to  provide 
work  of  such  a  nature  that  all  of  the  scholars 
not  grossly  indolent  can  reach  a  satisfactory 
standard :  To  have  twenty  per  cent,  of  a  class 
fail  to  pass  is  full  proof  either  that  the  work  is 
not  adapted  to  the  class,  or  that  the  teacher  is 
inefficient,  and  yet  in  many  classes,  the  percentage 
of  failure  has  risen  to  thirty-five  or  even  forty 
per  cent. 

It  is  boldly  asserted  by  the  Superintendent  that 
"if  now  and  then  a  pupil  should  fail  to  do  the  work, 
it  would  perhaps  be  justifiable  to  say  that  he  is 
not  qualified  to  profit  from  high  school  instruc- 
tion, and  that  he  should  be  excluded  from  the 
school ;  but  when  twenty-five  per  cent,  of  all  pu- 
pils in  the  high  schools  of  the  city  fail  to  do  the 
work  required,  a  course  of  exclusion  cannot  be 
successfully  defended.  These  pupils  are  as  justi- 
fied in  demanding  high  school  instruction  adapted 
to  their  needs,  as  are  the  pupils  who  find  it  pos- 
sible to  do  the  work  now  offered." 

Consideration  is  therefore  being  given  as  to 
how  the  high  school  needs  to  be  modified  in  or- 
der to  make  pupils  meet  the  present  standards. 
Investigation  has  shown  that  out  of  two  thousand 
boys  seeking  employment,  nearly  fifty  per  cent, 
would  have  remained  longer  in  school  could  they 
have  been  taught  even  the  rudiments  of  a  trade. 

Already  a  Girls'  High  School  of  Practical  Arts 
has  been  established,  with  a  course  of  study  four 
years  in  length,  with  conditions  of  admission  and 
graduation  equivalent  to  those  required  in  the  reg- 
ular high  schools  of  the  city.  Its  purpose  is  to 
give  a  greater  opportunity  for  development  of 
that  type  of  pupil  whose  talents  lie  more  in  lines  of 
doing  and  expression  than  in  lines  of  acquisition. 

The  High  School  of  Commerce  is  just  enter- 


ing upon  its  second  year.  This  is  definitely  a  vo- 
cational school,  seeking  to  give  the  most  effective 
preparation   for   participation  in   commercial  life. 

For  many  years  it  has  been  impossible  to  admit 
to  the  Mechanics'  Art  High  School  all  of  the  pu- 
pils applying  for  admission.  The  facilities  are 
now  being  largely  increased.  It  is  manifest  that 
the  ideals  of  this  school  will  need  some  adjust- 
ment in  order  that  the  training  may  be  made  more 
definitely  vocational. 

It  is  recognized  that  efforts  to  incorporate  in- 
dustrial training  in  the  elementary  schools  must 
still  be  looked  upon  as  experimental.  To  this  end 
changes  are  being  made  in  the  courses  in  certain 
districts  under  which  certain  boys  will  be  given 
a  much  larger  proportion  of  industrial  training 
than  is  provided  in  the  regular  course. 

The  evening  schools  continue  to  give  more  or 
less  vocational  training.  The  teachers  realize  that 
a  great  many  people  are  seeking  industrial  and 
technical  instruction  in  correspondence  schools. 
In  fact,  the  Director  frankly  states  that  "the  in- 
struction pamphlets  published  by  some  of  the  cor- 
respondence schools  on  technical  subjects  are 
superior  to  anything  I  have  seen  in  public  school 
text  books." 

To  rival  such  instruction  in  the  evening  schools, 
or  in  day  schools  devoted  to  vocational  training, 
would  manifestly  entail  large  expenditures  for 
equipment  and  maintenance.  The  problem  is, 
however,  simplified  by  the  attitude  of  the  state 
through  its  Commission  on  Industrial  Education. 
In  accordance  with  the  law,  and  under  the  super- 
vision of  this  Commission,  municipalities  may  be 
in  part  reimbursed  for  such  expenditures  as  they 
may  make  for  the  maintenance  of  industrial 
schools.  This  Board  is  instructed  to  consider  and 
report  upon  the  advisability  of  establishing  one  or 
more  technical  schools  or  industrial  colleges,  pro- 
viding for  a  three  or  four  years'  course  of  ex- 
tended training  in  the  working  principles  of  the 
larger  industries  of  the  commonwealth. 

The  Commission  already  expresses  its  belief 
that  for  pupils  of  fourteen  or  fifteen  years  of  age, 
four  years'  instruction  might  be  provided,  so  that 
the  first  two  years  would  cover  general  shop  in- 
struction relative  to  mathematics,  drawing,  na- 
tural science,  and  English,  and  that  the  work  of 
the  last  two  years,  or  which  could  be  gradually 
completed  during  a  longer  period  in  the  even- 
ings, or  on  the  part-time  system ;  meaning  part  of 
the  time  in  the  factory  or  shop,  and  part  of  the 
time  in  school  during  working  hours,  whether  in 
the  same  day  or  at  intervals  of  several  days,  or 
even  weeks,  by  pupils  who  were  obliged  to  go  to 
work  at  sixteen,  should  give  the  shop  instruction 
for  particular  trades.  The  Commission  intends  to 
provide  effectively  for  evening  pupils,  and  to  make 
every  effort  to  secure  the  co-operation  of  employ- 
ers, to  the  end  that  part  time  courses  for  appren- 
tices may  be  established  in  the  proposed  schools. 

The  efforts  in  Massachusett  and  other  states 
will  be  watched  with  much  interest,  in  contrast 
to  those  being  made  in  the  trades  themselves,  un- 
der the  direct  supervision  of  the  employers.  It  is 
reasonable  to  anticipate  that  eventually  the  best 
results  will  be  obtained  through  a  harmonious 
combination  of  effort;  the  public  schools  laying 
the  foundation,  and  the  respective  trades  furnish- 
ing the  superstructure.  C.  E. 

Boston,   Nov.    7. 


Lighthouse  Construction  is  being  conducted 
under  great  difficulties  at  the  Ar-Gazeck  reef  on 
the  French  coast  near  Ushant.  The  late  Eugene 
Potron  left  £16,000  toward  the  construction  of 
this  light,  which  the  government  undertook  to 
build.  During  1904  the  swiftness  of  the  currents 
prevented  more  than  52  hours'  work  on  the 
foundation,  more  than  206  hours  in  1905,  and 
more  than  152  hours  in  1906.  During  three 
years,  therefore,  only  51  days  of  8  hours  were 
available  for  the  work. 


November  23,  1907. 
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Back-Lash  in  Engineering  Education. 


President  Schurman's  call  for  a  broader  train- 
ing for  engineers,  upon  which  brief  comment  was 
made  last  week,  ought  to  arouse  active  interest 
and  should  lead  to  reforms.  To  put  the  matter 
plainly,  a  four-year  technical  course  taken  from 
the  datum  plane  of  the  ordinary  collegiate  ad- 
mission requirements  fails  to  put  the  graduate 
where  he  ought,  to  be.  Modern  science  has  ex- 
panded so  rapidly  that  the  best  training  of  the 
engineer  demands  more  time  than  is  now  com- 
fortably available  for  it.  And  at  present  the 
difficulty   is   becoming   every   year   more    serious. 
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There  is  a  strong  feeling  among  thoughtful  edu- 
cators that  for  a  man  to  make  the  best  of  him- 
self he  must  have  something  more  than  mere 
technical  details  in  his  college  course,  and  the 
available  time  is  scant  even  for  these  details,  as 
the  courses  are  generally  arranged.  President 
Schurman's  remedy  is  boldly  to  increase  the 
length  of  the  course,  taking  five  to  six  years  for  it 
instead  of  four.  Two  other  ways  leading  to 
similar  results  are  open ;  first,  raising  the  admis- 
sion requirements ;  or,  second,  making  the  techni- 
cal course  proper  essentially  post-graduate  as 
Harvard  University  has  done  in  the  case  of  the 
Medical  School.  All  these  roads  lead  to  prac- 
tically the  same  point,  a  substantial  increase  in 
the  total  time  required  for  a  thorough  engineering 
education.  It  does  not  seem  probable  that  those 
who  are  to  be  educated  will  take  kindly  to  the 
•  proposition,  which  will  start  the  young  man  in 
independent  work  at  the  age  of  twenty-five  to 
twenty-seven,  instead  of  at  twenty-three  or  so. 

Technical  education  has,  as  a  rule,  been  built 
up  from  the  earlier  non-technical  work  in  no 
very  systematic  way.  Courses  have  been  piled  one 
upon  another  until  the  aggregate  has  become 
burdensome.  And  going  back  of  technical  train- 
ing, the  same  kind  of  unsystematic,  time  wasting 
aggregation,  bad  even  if  carefully  done,  burdens 
the  earlier  years  of  preparation.  Before  adding 
one  or  several  years  to  the  total,  would  it  not  be 
wise  to  go  down  the  line  and  eliminate  the  back- 
lash in  the  mechanism  so  that  the  student  can 
be  pushed  steadily  forward,  on  a  piston  lift  as  it 
were,  instead  of  being  pried  and  jacked  up  over 
the  present  irregular  and  rather  rickety  falsework? 
In  the  lower  schools  it  is  hardy  too  much  to 
say  that  indirection  reigns  supreme.  Solemn- 
visaged  "educators"  prate  by  the  hour  about  "na- 
tural methods,"  quite  forgetful  of  the  fact  that 
a  very  large  part  of  the  intellectual  advance  of 
the  human  race  is  due  to  its  success  in  improv- 
ing upon  these  methods.  The  sad  result  is  that, 
almost  from  the  beginning  of  school  life,  the  vic- 
tim is  being  dragged  over  roundabout  paths.  No- 
where is  this  tendency  more  conspicuous  than  in 
the  study  of  mathematics,  the  foundation  of  en- 
gineering. Two  or  three  years  of  school  time  are 
wasted,  for  example,  in  pottering  over  utterly 
useless  ramifications  of  common  fractions.  How 
often  does  the  practical  (or  theoretical)  engineer 
for  instance,  have  to  add  7119/1153  and  419/831, 
or  reduce  0.114  71/79  to  its  vulgar  terms?  All  the 
common  fractions  needed  in  any  proper  arithmeti- 
cal work  could  be  taught  the  boy  of  average  in- 
telligence in  six  months  of  schooling — for  the 
rest  leave  it  to  the  symbolic  treatment  of  algebra 
later. 

Algebra,  which  is  the  basis  of  all  higher  mathe- 
tnatics,  should  be  brought  into  action  as  soon  as 
its  methods  direct  to  the  path  of  least  resistance. 
Why  waste  brain  energy  in  doing  arithmetical 
"stunts"  when  algebra  was  devised  for  the  es- 
pecial purpose  of  making  them  needless?  And, 
similarly,  why  deal  in  the  further  study  of  algebra 
with  problems  which  belong  fairly  in  the  domain 
of  trigonometry  or  analytical  geometry  or  cal- 
culus? Such  indirect  methods  are  not  even  de- 
fensible as  mental  discipline,  since  the  effort  put 
upon  them  could  be  better  spent  in  acquiring 
facility  in  attacking  the  same  problems  by  more 
practicable  routes.  Analytical  geometry  and  cal- 
culus are  not  difficult  save  as  they  demand  facility 
in  algebra,  and  were  a  really  modem  and  scien- 
tific course  in  practical  mathematics  laid  out  the 
student,  without  spending  an  extra  hour  of  time, 
would  reach  college  with  the  elements  of  these 
branches  thoroughly  ground  in  and  with  the 
ability  to  pick  the  right  method  for  the  problem 
in  hand  as  instinctively  as  he  would  grab  the  right 
club  out  of  his  caddy  bag.  As  it  is  in  mathematics, 
so  is  it  elsewhere.  If  boys  learned  English  gram- 
mar  instead   of  wandering  through   the   devious 
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bypaths  of  so-called  "language  lessons,"  there 
would  be  fewer  complaints  of  the  incapacity  of 
college  students  to  write  intelligently  their  mother 
tongue.  Even  more  objectionable  and  time-wast- 
ing than  these  zig-zags  along  the  path  of  learning 
are  the  gay  excursions  up  educational  blind  alleys. 
If  boys  parsed  more  sentences  and  painted  fewer 
pansies,  learned  more  history  and  less  rum-and- 
nicotine  physiology  they  would  come  up  as  en- 
gineering freshmen  with  less  need  for  apologies. 
There  is  at  least  a  year  of  worse  than  useless 
educational  back-lash,  even  up  to  the  time  when 
the  boy  reaches  the  so-called  high  school.  Here 
more  trouble  awaits  him.  As  a  rule,  the  teachers 
in  these  upper  grades  are  competent  and  hard- 
working, but  incapacitated  by  being  cramped 
between  the  pressure  of  the  college  above  and  the 
wallow  of  the  educational  theorists  below.  There 
has  been  in  the  last  two  or  three  decades  so  large 
an  increase  in  the  elective  possibilities  of  college 
entrance  requirements  that  the  demands  upon  the 
preparatory  schools  are  very  severe.  The  desire 
for  so-called  "enriched"  courses,  a  species  of 
effervescence  from  the  grades  below,  has  put 
many  a  stumbling  block  in  the  straight  path 
through  to  the  college,  and  the  resulting  deficiency 
in  essentials  often  throws  up  upon  the  college 
a  burden  of  training  properly  belonging  in  the 
preparatory  school.  The  net  result  is  that  the 
student  enters  upon  his  serious  work  about  a  year 
behind  time,  and  has  then  too  little  time  for  both 
a  general  and  a  technical  training.  The  first  step 
toward  broadening  and  strengthening  the  tech- 
nical courses  is  the  expurgation  of  tommyrot 
from  the  lower  schools  and  the  alignment  of  the 
preparatory  schools  for  straightforward  serious 
work,  such  as  is  done  by  the  better  German  gym- 
nasia. When  this  is  done  there  will  be  a  material 
increase  of  available  time  in  the  university.  A 
broader  course  there  is  highly  desirable,  as  Presi- 
dent Schurman  says.  If  the  time  set  free  in  the 
manner  just  indicated  is  not  sufficient  for  such 
broadening,  an  extra  year  may  have  to  be  added, 
but  a  year  saved  and  well  utilized  ought  to  bring 
about  a  great  change  for  the  better.  It  would 
certainly  be  a  step  of  dubious  expediency  to 
lengthen  the  university  course  without  an  attempt 
to  strengthen  its  foundations. 


The  Modern  Highway. 


It  has  become  generally  recognized,  both  at 
home  and  abroad,  that  our  highways,  as  they  have 
been  constructed  in  the  past  and  even  the  best 
macadam  roads  of  to-day,  will  not  withstand, 
without  rapid  deterioration,  the  concentrated 
motor  traffic  to  which  they  have  been  subjected 
since  the  advent  of  the  automobile.  The  neces- 
sity for  some  radical  change  which  shall  involve 
an  improved  method  of  construction  or  the  in- 
troduction of  some  means  of  protection  and  pres- 
ervation is  so  apparent  tha,t  the  subject  is  receiv- 
ing very  general  attention.  But  a  short  time  ago 
in  France  the  Minister  of  Public  Works  was  au- 
thorized by  the  Cabinet  Council  to  take  the 
initiative  in  calling  an  international  congress  to 
consider  the  maintenance  of  roads  suffering  from 
motor  traffic  and  for  devising  some  means  for 
adapting  them  to  the  new  conditions  which  they 
must  meet,  and  an  equal^  interest  has  been  taken 
in  the  subject  in  England.  Massachusetts,  always 
a  pioneer  in  such  directions,  has  devoted  much 
attention  to  the  problem  of  the  protection  of  its 
elaborate  system  of  highways  and  parkways,  and 
what  has  been  done  there  has  been  watched  with 
the  greatest  interest.  No  one  has  recently  gone 
over  the  Revere  Beach  Parkway,  a  stretch  of 
three  and  a  half  miles  in  the  suburbs  of  Boston, 
without  remarking  on  its  excellent  surface  and'  en- 
tire freedom  from  dust.  In  the  same  way  the 
manner  in  which   the  dust  has  been  suppressed 
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on  Commonweath  avenue  and  on  the  park  roads 
nnder  the  Boston  Park  Department,  by  the  appli- 
cation of  oil  emulsions,  has  attracted  attention.  As 
to  the  cost  of  these  undertakings,  and  that  of 
their  maintenance,  there  has  been  a  great  curios- 
ity, which  has  been  recently  satisfied  by  the  facts 
given  in  a  scries  of  papers  presented  last  week  be- 
fore the  quarterly  meeting  of  the  Massachusetts 
Highway  Association  in  Boston,  an  abstract  of 
which  appears  on  page  570  of  this  issue.  These 
data  are  of  extreme  interest  to  all  who  construct, 
maintain  or  use  our  roads,  and  they  speak  for 
themselves,  but  there  are  one  or  two  points  to 
which  particular  attention  should  be  drawn.  The 
very  startling  fact  is  annoimced  and  confirmed 
by  several  observers  in  Massachusetts  that  a 
macadam  road  of  the  best  form  of  construction 
when  subjected  to  motor  traffic  will  last,  at  the 
most,  when  unprotected  in  any  way,  but  two  years, 
while,  under  less  favorable  conditions,  near  Lynn, 
a  mile  of  almost  perfect  roadway  had  to  be  re- 
surfaced after  a  year.  The  importance  of  the 
problem  of  maintaining  the  highways  of  that 
commonwealth  is,  therefore,  apparent,  even  if 
the  state  of  affairs  is  not  as  serious  in  other  lo- 
calities in  regard  to  which  as  complete  data  are 
not  available.  '  , 

That  something  can  be  done  to  prevent  the 
destruction  of  macadam  roadways  by  the  appli- 
cation of  tar  and  similar  substances,  and  at  a 
cost  which  is  not  prohibitive,  is  very  convincingly 
shown  by  the  data  in  regard  to  the  Revere  Beach 
Parkway  and  the  macadam  roadway  in  Lynn. 
The  cost  of  the  treatment  of  the  former  averaged 
but  7.3  cents  per  square  yard  in  1907,  while  the 
maintenance  of  the  work  of  1906  averaged,  for 
the  entire  surface,  only  3.5  cents.  At  Lynn,  the 
cost  of  tarring  was  8.7  cents.  With  greater  ex- 
perience and  with  better  facilities  for  working, 
this  will,  no  doubt,  be  reduced.  The  results  are 
such  as  to  encourage  further  trials.  Data  in  re- 
gard to  the  further  cost  of  maintenance,  after 
two  or  more  years  have  elapsed,  will  be  looked 
forward  to  with  much  curiosity. 

It  is  of  interest  to  note  that  roads  with  gravel 
surfaces  are  pronounced  more  satisfactory  for 
motor  traffic  than  macadam  as  constructed  in 
^fassachusetts,  that  such  roads  are  more  sus- 
ceptible to  treatment  with  oil,  and  that  gravel  or 
even  sand  is  regarded  as  superior  to  crusher 
screenings  as  a  covering  for  the  tar  after  it  is 
applied  to  the  road.  In  France,  it  must  be  re- 
m.mbered,  sand  or  the  sweepings  from  the  road 
itself,  as  it  is  cleaned  before  the  tar  is  put  on,  is 
the  material  in  use,  although  it  is  not  spread 
until  at  least  twenty-four  hours  after  the  tar  to 
permit  of  its  absorption.  The  Massachusetts 
practice  of  following  up  the  tar  at  once  with 
screenings  cannot  be  the  best  unless  the  applica- 
tion is  so  thick  that  it  is  sufficient  to  work  up 
through  the  screenings  under  traffic,  and  such  an 
amount  was  suggested  by  one  of  the  speakers. 

Massachusetts  has  done  nothing,  however,  in 
the  way  of  tar  macadam,  with  the  exception  of 
a  small  experiment  of  three  or  four  hundred  yards 
in  Watertown,  and  data  are  sadly  needed  as  to 
the  value  of  this  form  of  roadway.  As  properly 
constructed  in  England,  especially  with  slag  and 
crude  coal  tar  on  the  Thames  embankment,  it  has 
g^ven  some  satisfaction.  Recent  experiments  in 
this  direction  in  New  Jersey  will  be  watched  with 
care,  and  will,  perhaps,  enable  us  to  determine 
whether  the  treatment  of  the  broken  stone  for  the 
•econd  course  and  for  the  surface  with  tar  before 
it  is  rolled  will  repay  the  additional  expense  in- 
Tolved.  It  certainly  gives  the  road  more  elasticity 
and  makes  it,  to  a  certain  degree,  more  water- 
proof. 

Another  very  striking  point  brought  out  at  the 
meeting  is  the  great  relative  economy  attained 
by  the  Boston  Park  Department  by  the  use  of  oil 
emulsions,  as  compared  with  water,  in  suppress- 


ing dust  on  the  park  roads,  the  saving  being  in 
the  neighborhood  of  50  per  cent.,  or  $333.  per 
mile,  while  a  distinct  binding  effect  is  observed 
in  the  surface,  as  the  oil  accumulates  from  the 
numerous  sprinklings. 

The  papers  read  at  the  meeting  are  a  most 
valuable  contribution  to  the  problem  of  the  pro- 
tection of  our  roadways  and  the  suppression  of 
dust,  and  are  worthy  of  very  careful  study  on  the 
part  of  our  road  engineers. 


The  Conservation  of  Water. 


The  California  case  reported  a  fortnight  ago 
in  The  Engineering  Record,  wherein  the  right 
of  the  State  to  regulate  the  use  of  artesian  wells 
was  affirmed,  awakens  a  train  of  thought  of 
serious  import.  The  day  is  not  far  distant  in 
which  the  water  supply  for  the  purposes  of  power 
and  irrigation  must  be  conserved  with  no  small 
degree  of  care,  and  the  privileges  of  individuals 
must  be  subordinated  to  the  welfare  of  the  com- 
munity. In  the  arid  portions  of  our  country  long 
strides  have  already  been  taken  in  this  direc- 
tion. It  is  hard  for  those  who  dwell  in  a  well- 
watered  region  to  realize  how  vital  is  the  issue. 
Those,  however,  who  have  seen  deserts  in  Cali- 
fornia or  Navada  or  Idaho  turn  at  the  magic 
touch  into  marvellous  gardens  understand  the 
significance  of  the  decision  just  rendered.  Fancy 
the  situation  were  all  the  world  arid  save  for 
the  help  given  by  the  mountain  snows  and  a  few 
precious  showers.  If  the  ingenuous  speculations 
of  Professor  Lowell  be  true,  the  inhabitants  of 
Mars  must  have  a  code  of  water  laws  more 
complete  than  anything  for  which  this  planet 
can  furnish  a  symbol.  It  may  lake  well  nigh 
measureless  time  for  the  earth  to  lose  its  water 
vapor,  molecule  by  molecule,  but  the  time  is 
already  in  sight  when  the  diminishing  coal  sup- 
ply and  the  extremes  of  flood  and  drought  due 
to  denudation  will  combine  to  demand  action  for 
self-preservation. 

One  of  the  features  of  the  California  case  was 
the  attempt  to  defy  the  authority  of  the  State 
by  hiding  behind  the  poor  overworked  miscon- 
strued Fourteenth  Amendment.  It  furnishes  a 
strange  example  of  an  enactment  made  within 
the  memory  of  the  jurists  who  interpret  it  to 
serve  a  specific  purpose,  which  they  and  all  men 
understand,  and  which  has  been  applied  chiefly 
not  to  the  protection  of  the  grievously  oppressed, 
but  to  the  bare  use  of  individual  or  corporate  ad- 
venturers halted  by  the  arm  of  the  Law  in  at- 
tacks upon  the  rights  of  the  community.  In  this 
instance,  fortunately,  a  decision  of  the  United 
States  Supreme  Court  furnished  a  precedent  di- 
rectly applicable  and  affirming  the  rights  of  the 
community  in  subterranean  water  by  whomso- 
ever the  overlying  strata  might  be  held.  The 
common  rights  in  "great  ponds"  and  in  naviga- 
ble streams  seem  also  to  be  beyond  the  grasping 
reach  of  individuals,  and  the  common  interest  of 
riparian  owners  in  other  streams  has  been  over 
and  over  confirmed  by  statute.  It  may  be  perti- 
nent to  go  a  step  further  and  to  inquire  how  far 
a  man  is  at  liberty,  for  his  own  private  gain,  to 
damage  his  neighbor's  water  supply.  Has  a  per- 
verse holder  of  land  the  right  to  injuriously  de- 
prive his  neighbor  of  the  natural  flow  of  the 
stream?  To  press  the  question  home  is  the 
holder  of  a  portion  of  a  watershed  not  liable  for 
the  use  he  makes  of  it  if  that  use  injures  others, 
and  is  not  the  State  well  within  its  rights  in  re- 
stricting such  injurious  use?  In  the  case  here 
considered  the  Judge  stated,  "it  is  settled  law 
that  all  property  is  held  subject  to  the  exercise 
of  the  police  power,"  and  this  power  has  been 
repeatedly  exercised  to  protect  all  those  th<ngs 
in  whtch  the  community  has  a  contingent  inter- 
est 
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irrigation,  such  interest  has  been  clearly  and  ful- 
ly recognized.  Would  it  not  be  well  within  the 
proper  powers  of  the  State  to  prevent  such  in- 
discriminate denudation  of  the  watershed,  as 
would  injuriously  affect  the  natural  flow  of  a 
stream?  The  questions  of  fact  in  such  a  case 
may  be  somewhat  intricate.  In  some  instances 
denudation  is  permanent  unless  checked  by  de- 
liberate reforestation,  in  others  the  effect  is  tem- 
porary and  the  damage  is  in  part  naturally  re- 
paired. Yet  the  situation  to-day  is  a  serious 
one,  taking  the  country  as  a  whole,  and  it  is  cer- 
tainly pertinent  to  inquire  whether  there  is  not 
some  more  prompt  and  effective  way  of  prevent- 
ing irreparable  damage  than  by  creating  forest 
reserves.  It  seems  to  be  well  established  that 
the  value  of  forest  lands  is  enhanced  by  careful 
management,  and  not  a  few  large  owners  of  such 
lands  are  working  them  with  due  regard  to  the 
future.  If  cutting  is  done  in  accordance  with  the 
principles  of  sound  forestry,  the  damage  to  for- 
ested watersheds  is  negligible  and  the  situation 
may  even  be  improved.  It  looks  very  much  as 
if  there  were  a  fair  opportunity  for  the  State  to 
step  forward  and  say  to  those  holders  of  forest 
lands  who  misuse  them :  "You  shall  not  so  deal 
with  your  holdings  as  to  damage  the  rights  of 
the  community  to  the  natural  flow  of  its  streams, 
any  more  than  you  are  at  liberty  wantonly  and 
injuriously  to  divert  these  streams  where  they 
pass  over  your  holdings."  The  State  of  New 
York  has  done  well  at  last  to  conserve  its  pub- 
lic lands  and  hydraulic  rights.  Why  should  it 
hesitate  to  prevent  damage  to  these  rights  by 
the  misuse  of  private  lands?  Forestry  laws  can- 
not be  regarded  as  confiscatory,  but  only  as  reg- 
ulative, and  in  the  existing  state  of  affairs  they 
seem  absolutely  necessary  to  the  future  welfare 
of  the  community,  which,  however  neglected  by 
individuals,  it  is  the  duty  of  the  State  to  guard. 


The    Proposed    Henry    Hudson   Memorial 
Bridge  at  New  York. 

The  proposed  Henry  Hudson  Memorial  Bridge 
as  a  masonry  structure  with  its  main  feature  a 
reinforced  concrete  arch  of  710  ft.  clear  span  is 
one  of  the  boldest  ideas  of  modern  engineering. 
It  was  described  in  the  Current  News  Supple- 
ment of  the  last  issue  of  The  Engineering  Record. 
While  it  is  not  impossible  that  some  of  the  minor 
architectural  features  of  this  new  design  may  be 
criticized,  it  scarcely  seems  probable  that  such 
dignified,  graceful  and  structurally  effective  plans 
for  this  great  memorial  bridge  will  fail  of  ap- 
proval of  the  Art  Commission.  It  does  not  often 
happen  that  the  natural  features  of  a  location 
afford  such  a  remarkable  opportunity  for  a 
monumental  bridge  as  do  the  surroundings  at 
Spuyten  Duyvil,  and  although  various  types  of 
structures  may  harmonize  with  the  setting  of  the 
bridge  site,  there  can  be  no  question  that  the 
masonry  arch  is  one  of  the  best.  The  massive 
dignity  of  the  masonry  arch,  simply  treated  so 
as  to  give  well-balanced  and  graceful  propor- 
tions, combines  both  beauty  of  outline  and  struc- 
tural force.  The  Bridge  Department  of  the  city 
has  therefore  acted  with  sound  judgment  and 
good  taste  in  adopting  a  homogeneous  composi- 
tion of  the  masonry  type,  after  being  conviiiced 
of  its  structural  practicability  for  such  a  large 
span. 

The  monumental  character  of  masonry  con- 
struction has  been  fully  recognized  for  centuries, 
but  never  before  in  such  a  striking  manner.  The 
topography  at  the  chosen  crossing  of  Spuyten 
Duyvil  valley  affords  an  opportunity  for  giving 
the  main  arch  a  relatively  great  rise,  which  per- 
mits the  use  of  a  much  longer  span  than  would 
otherwise  be  feasible.  It  has  been  assumed  by 
some  engineers  that  the  limit  of  length  of  an 
arch  of  masonry  of  any  kind  is  about  reached  in 
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existing  structures;  in  fact,  it  has  been  assumed 
in  some  cases  that  it  would  not  be  feasible  to 
build  even  a  reinforced  concrete  arch  of  a  materi- 
ally greater  span  than  about  350  ft.  In  reaching 
this  conclusion,  the  influence  of  a  great  rise  has 
obviously  not  been  sufficiently  recognized.  The 
220-ft.  clear  span  of  the  Cabin  John  bridge  held 
for  many  years  the  primacy  of  length,  then  came 
two  European  masonry  spans  of  275  and  29s  ft., 
followed  closely  by  the  256-ft.  concrete  arch  in 
Philadelphia.  Apparently  no  engineer  has  satis- 
fied himself  that  far  longer  spans  of  stone  and 
concrete  arches  than  those  mentioned  were  en- 
tirely practicable  where  the  local  conditions  af- 
ford the  required  rise. 

It  would  probably  be  quite  feasible  to  construct 
a  granite  arch  of  the  span  and  rise  found  in 
the  proposed  Henry  Hudson  Memorial  Bridge, 
but  such  a  structure  would  be  enormously 
heavy  and  prohibitively  costly.  A  thoroughly  ef- 
fective combination  of  steel  and  concrete,  how- 
ever, makes  the  design  of  this  72S-ft.  span,  from 
center  to  center  of  springing  joints,  a  matter 
of  ready  computation  and  relatively  low  cost. 
The  basis  of  such  an  important  problem  in  de- 
sign is  obviously  to  combine  the  steel  and  con- 
crete so  as  to  develop  completely  the  supporting 
capacity  of  the  former.  As  indicated  in  the  de- 
scription of  the  plan  published  last  week,  it 
would  seem  that  the  most  effective  feature  of  the 
design  of  the  main  arch  as  a  structure  is  the 
manner  of  distributing  the  steel  throughout  the 
great  reinforced  concrete  rib.  Each  unit  of  four 
steel  angles  is  thoroughly  latticed  to  form  a  steel 
•column  in  itself,  and  all  units  are  so  tied  and 
braced  together  throughout  the  entire  mass  as 
to  constitute  not  only  an  effective  steel  rib, 
but  also  a  continuous  interior  banding  of  the 
concrete,  so  as  to  enhance  largely  its  resisting 
capacity.  This  latter  feature  is  in  its  effect  the 
same  as  that  which  governed  the  design  of  the 
compression  members  of  the  Thirty-Ninth  Street 
Building  from  which  this  journal  is  issued.  The 
principle  of  binding  together  a  mass  of  con- 
crete and  thus  increasing  its  carrying  capacity 
by  an  artificial  system  of  steel  running  through 
all  parts  of  it,  and  at  the  same  time  creating 
thereby  a  perfect  column  effect  with  that  steel, 
is  essentially  new  and  in  the  highest  degree  ef- 
fective. It  gives  to  the  resulting  combination  of 
materials  the  toughness  or  tenacity  of  steel  con- 
struction with  the  ordinarily  low  percentage  of 
steel  in  reinforced  concrete,  and  permits  the  use 
of  concrete  under  the  most  advantageous  con- 
ditions yet  devised  for  that  material. 

The  criticism  has  been  mada  by  a  New  York 
newspaper  that  the  great  arch  of  this  new  plan 
is  too  experimental  to  satisfy  the  requirements 
of  assured  safety  in  such  a  public  work.  A 
72S-ft.  arch  is  certainly  unprecedented,  but  so  is 
any  advance  on  what  has  hitherto  been  accom- 
plished. While  the  proposed  construction  is  bold, 
it  is  based  upon  tried  details  and  processes,  and 
is  only  an  adaptation  of  proved  materials  and 
procedures,  established  by  successful  use  in  ac- 
tual construction,  to  a  structure  whose  dimen- 
sions exceed  those  of  any  masonry  bridge  al- 
ready built.  It  is  not  in  any  sense  experimental. 
The  general  type  of  reinforced  concrete  arch 
has  already  been  employed  time  and  lime  again, 
and  there  is  no  substantial  reason  whatever  why 
it  should  not  be  employed  in  this  special  instance, 
to  which  it  is  so  eminently  adapted.  Reinforced 
concrete  has  now  been  so  extensively  and  suc- 
cessfully used  for  so  many  years  that  its  per- 
manent place  among  the  best  structural  materials 
available  to  the  architect  and  engineer  is  con- 
clusively assured. 

The  Bridge  Department  has  proceeded  with 
wisdom  in  providing  for  four  subway  tracks  be- 
low the  roadway  floor.  A  rapid  transit  route  has 
already  been  tentatively  laid  out  with  a  view  to 


using  this  structure,  and  it  is  bound  to  become 
a  part  of  one  of  the  rapid  transit  routes  to  the 
north  of  Manhattan  Island.  It  would  be  a  grave 
mistake  to  build  this  bridge  without  ample  pro- 
vision for  subway  tracks  and  the  additional  cost 
involved,  whatever  it  may  be,  is  more  than  justi- 
fied, it  is  demanded  for  a  pressing  public  need. 
The  main  architectural  treatment  of  the  plan  is 
■excellent,  to  the  engineering  eye,  in  that  it  is 
simple  and  dignified.  This  observation  is  par- 
ticularly applicable  to  the  provision  made  for  the 
subway  tracks.  In  fact  the  whole  project  is 
thoroughly  monumental  in  character  and,  if  exe- 
cuted, will  probably  rank  among  the  finest  public 
works  of  the  present  time. 


The  Time  Element  in  Industrial  Efllciency. 

Efficiency  of  production  depends  upon  many 
factors.  The  cost  of  material,  the  expense  of 
transportation  within  the  plant,  cost  of  power  and 
of  labor  must  all  be  cut  to  the  lowest  point  con- 
sistent with  reliable  and  prompt  service  if  the 
work  of  the  establishment  as 'a  whole  is  to  be 
effective  to  the  maximum  pitch  possible  with 
each  particular  combination  of  men  and  equip- 
ment. In  the  power  plant  a  single  bad  leak  in 
a  high-pressure  main  carrying  superheated  steam 
nullifies  the  economy  of  the  best  boilers  and  en- 
gines, and  in  the  industrial  plant,  where  power 
is  but  one  element  of  production  cost,  failure 
to  keep  the  stock  moving  from  process  to  process 
invites  an  economic  waste  that  may  easily  be  sev- 
eral times  as  important  as  the  exact  make  of 
turbines  or  gas  engines  qualified  to  produce  a 
kilowatt-hour  on  the  smallest  coal  consumption. 
The  sense  of  proportion  was  never  more  needed 
in  the  conduct  of  large  industries  than  to-day. 

It  would  be  idle  to  deprecate  efforts  to  solve 
any  single  problem  of  production  economy.  A 
dollar  saved  at  the  coal  pile  is  as  valuable  as 
a  dollar  saved  in  labor  otherwise  wasted,  but 
the  largest  leak  should  be  stopped  first.  A  case 
in  point  is  found  in  the  years  of  study  given 
by  engineers  to  the  perfection  of  prime  movers, 
generators  and  switchboard  appliances  in  the  face 
of  the  complex  uncertainties  of  the  boiler  plant. 
The  day  has  come  when  the  cutting  off  of  half 
a  pound  of  coal  per  kilowatt-hour  by  the  scien- 
tific study  of  boiler  installations,  relations  of 
draft  and  grate  design  to  fuel  quality,  and  the 
frequency  and  manner  of  firing  is  considered  of 
even  more  importance  than  the  reduction  of  one 
ox  two  pounds  in  the  steam  consumption.  Both 
ends  of  the  plant  now  stand  a  fairly  even  chance 
of  receiving  proper  study  by  order  of  progressive 
executives.  The  parallel  in  the  large  industrial 
plant  follows  in  the  enlargement  of  the  engineer- 
ing staff's  analytical  duties  to  cover  the  entire 
range  of  production  from  the  storehouse  to  the 
side  track.  In  some  plants  a  separate  develop- 
ment may  be  needed  to  study  the  problems  of 
production  efficiency,  but  whatever  be  the  form 
of  the  organization,  there  is  no  doubt  about  the 
value  of  technical  methods  in  the  analysis  of 
processes,  including  both  graphic  and  tabular 
records. 

In  approaching  the  general  problem  of  produc- 
tion betterment  from  the  standpoint  of  the  en- 
gineer, the  time  element  will  often  be  found  the 
most  indefinite  of  all  the  factors  which  enter 
manufacturing  cost.  Cost  of  material  and  power, 
as  well  as  administrative,  sales  and  general  ex- 
penses and  fixed  charges  in  the  investment  may 
be  accurately  ascertained;  and  the  cost  of  labor 
will  be  known  fairly  closely  with  first-class  ac- 
counting. A  surprising  absence  of  accurate  data 
as  to  the  average  time  each  process  and  hand- 
ling of  the  stock  ought  to  require  is  very  gener- 
ally felt  by  the  investigator  in  this  field,  how- 
ever. Personal  opinion  will  advance  estimates 
enough    from    department    heads,    but    there    is 


rarely  the  same  careful  tabulation  of  processes 
by  minutes  and  seconds,  allowing  for  reasonable 
steadiness  of  application  on  the  part  of  the  em- 
ployee, that  there  is,  for  example,  in  the  col- 
lection of  power  costs  per  department  and  per 
piece  handled. 

It  is  easy  to  argue  that  stop-watch  tests  on 
separate  processes  give  little  indication  of  the 
continuous  rate  of  production  which  may  be  ex- 
pected from  a  shop  force  occupied  in  the  manu- 
facture of  duplicate  parts  of  machinery,  and 
there  is  no  question  that  a  more  intense  rate  of 
production  will  be  expected  if  the  results  of  stop- 
watch tests  alone  form  the  data  from  which  out- 
put rates  are  to  be  established.  On  the  other 
hand,  the  stop-watch  test  sets  a  limit,  and  if 
averaged  over  a  long  series  of  operations  will 
be  of  great  assistance  in  additions  of  separate 
departmental  periods,  taken  in  conjunction  with 
counts  of  pieces  turned  out  per  day  or  week. 
Space  forbids  the  extended  pursuit  of  this  theme, 
but  the  fact  remains  that  the  stop-watch  test  suf- 
ficiently repeated  by  the  engineer  investigating 
economy  of  production  has  in  numerous  instances 
brought  to  light  conditions  of  surprising  inef- 
ficiency at  some  stages  in  the  manufacturing 
cycle,  particularly  in  the  fields  of  inter-depart- 
ment transportation  and  assignment  of  the  prod- 
uct to  its  proper  place  at  the  machine  tool  It 
is  certainly  no  more  arbitrary  to  establish  an 
average  time  in  which  a  piece  of  work  instantly 
repeated  should  be  turned  out  by  machine  tools 
and  transferred  from  one  department  to  the 
next  over  a  fixed  course  than  it  is  to  settle  the 
maximum  turning  speeds  of  a  given  tool  steel  in 
the  high-speed  lathe  for  a  fixed  quality  of  stock. 
The  attention  given  to  forcing  production  by  the 
adoption  of  high-speed  tools,  the  rebuilding  or 
replacement  of  machine  frames  for  heavier 
strains,  the  use  of  abrasives  in  place  of  cutting 
tools  and  the  perfection  of  hoisting  facilities  are 
all  moves  in  the  direction  of  time  economy,  which 
affects  both  labor,  cost  and  works  capacity. 

More  accurate  registration  of  time  cards  is  de- 
sirable in  many  plants,  for  experience  at  the 
bench  and  tool  clearly  shows  to  every  close  ob- 
server the  opportunity  for  gross  inaccuracies  to 
enter  here.  In  a  plant  devoted  to  the  manufac- 
ture of  a  single  product,  the  time  card  presents 
less  chance  of  serious  average  error,  but  in  an 
establishment  where  the  work  varies  in  type,  as 
in  the  manufacture  of  boilers  of  different  styles, 
a  time  card  error  of  15  minutes  multiplied  among 
several  caulkers  or  riveters  is  a  point  worth  rec- 
tifying at  the  prevailing  prices  of  skilled  labor. 
The  actual  sum  in  a  particular  case  may  be  small, 
but  the  point  is  to  secure  the  most  accurate  fig- 
ures of  cost  per  job  consistent  with  the  condi- 
tions, eliminating  every  readily  apprehended  er- 
ror. Closer  bids  can  be  made  for  this  quality  of 
data. 

.Aside  from  the  attractiveness  of  time-saving 
through  careful  study  of  the  legitimate  duration 
of  separate  processes  and  the  shortening  of  these 
when  feasible,  enforced  by  proper  supervision, 
there  accrues  from  such  investigations  valuable 
knowledge  of  the  capacity  of  departments  to 
handle  rush  orders.  When  the  delivery  is  the  de- 
ciding point  on  a  contract,  the  ability  to  figure 
production  times  without  a  heavy  estimated  mar- 
gin for  contingencies  may  be  worth  the  cost  of 
several  years'  routine  observation  of  production 
rates  from  the  analytical  standpoint 


The  Conservation  of  Natural  Resources, 
which  is  so  generally  recognized  as  an  important 
national  problem,  will  be  discussed  next  May  at 
the  White  House.  The  President  has  invited  all 
governors  of  States,  members  of  Congress  and 
the  Inland  Waterways  Commission  to  meet  then 
for  a  consideration  of  the  subject  from  every 
point  of  view. 
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THE  LONG  KEY  VIADUCT. 
Description  of  a  Two-Mile  Reinforced  Concrete  Railway  Viaduct. 

By  Wm.  Mayo  Venable,   Division   Engineer,  Florida  East  Coast  Ry. 


The  first  and  longest  of  the  viaducts  on  the 
Key  West  Extension  of  the  Florida  East  Coast 
Ry.  is  approaching  completion.  All  of  the  piers 
are  in,  and  there  remain  but  a  few  arches  and 
the  filling  in  of  the  space  between  the  spandrel 
walls  in  a  part  of  the  structure  before  trains 
can  be  run  over  it.  This  work,  it  is  expected 
will  be  finished  in  time  to  allow  trains  to  run 
to  Knights'  Key  by  Jan.  i,  1908.  The  actual 
concrete  work  will  be  finished  about  the  last  of 
November. 

The  Long  Key  viaduct  is  unique.  It  carries 
the  railroad  across  an  opening  between  Long 
Key  and  Conch  Key,  where  the  water  varies  in 
depth  from  9  to  17  ft.,  and  the  tide  flows  from 
the  Ocean  to  the  Bay  or  the  Bay  to  the  Ocean 
with  a  velocity  of  from  four  to  six  miles  per 
hour  under  ordinary  conditions  of  weather,  and 
with  vastly  greater  velocity  during  storms  or 
high  winds.  The  velocity  under  severest  condi- 
tions is  difiScult  or  impossible  to  compute,  for 
the  water  from  the  Bay  is  actually  picked  up  by 
the  wind  when  a  hurricane  visits  this  region, 
and  carried  in  the  form  of  spray  so  swiftly  that 
it  cuts  the  face  of  a  person  exposed  to  it,  and  a 
man  cannot  look  against  it. 

A  storm  of  this  character,  blowing  from  the 
side  of  the  Bay  of  Florida,  occurred  during  the 
construction  of  the  viaduct  in  October,  1906. 
There  were  then  in  place  a  number  of  pier? 
but  no  arches.  All  cofferdams  and  falsework 
were  demolished,  but  the  piers  remained  intact, 
justifying  their  design  as  capable  of  resisting 
the  greatest  possible  attack  that  can  be  made 
upon  them  from  the  side  of  the  Bajr.  From  the 
Southeast,  or  Ocean  side,  the  exposure  is  greater, 
the  water  being  deeper.  A  liberal  allowance  has 
been  made  for  the  greatest  possible  wave  that 
may  come  across  the  channel  that  lies  between 
the  keys  and  the  reef,  which  interposes  between 
the  shallower  waters  about  the  viaduct  and  the 
Atlantic  Ocean. 

The  top  of  the  viaduct  is  30  ft  above  mean 
low  water.  The  structure  consists  of  a  series  of 
one  hundred  and  eighty  concrete  arches,  heavily 
reinforced  with  steel  rods,  with  soffits  of  semi- 
circular section.  The  radius  is  25  ft.,  making  the 
full  span  50  ft  from  pier  to  pier,  and  the 
height  above, mean  low  water  25  ft  Spandrel 
walls  are  built  on  each  side  of  the  arch,  and 
rise  to  a  height  of  5  ft  above  the  soffit.  Be- 
tween these  walls  the  space  is  filled  with  sand 
and  marl  dredged  from  the  vicinity  of  the  via- 
duct 

The  bottom  is  a  coraline  rock,  encrusted  with 
a  surface  of  harder  material,  somewhat  like  that 
which  forms  around  a  geyser.  For  the  most 
part  the  bottom  was  comparatively  clean,  but 
in  places  it  was  covered  for  several  feet  in 
depth  with  a  deposit  of  marl  and  sand.     When 


the  crust,  which  varied  in  depth  from  4  in.  to 
more  than  a  foot,  was  broken  through,  softer 
material  was  encountered,  which,  though  requir- 
ing blasting  for  its  removal,  was  comparatively 
easy  to  penetrate  with  a  drill,  or  even  allowed  of 
driving  piling  in  the  ordinary  manner. 

The  situation  and  the  conditions  being  unique, 
the  methods  adopted  were  likewise  peculiar  to 
this  work  and  this  locality.  It  was  decided  in 
the  first  place  to  conduct  the  work  with  a  float- 
ing equipment,  in  spite  o.f  the  obstacles  of  tide 
and  the  possibility  of  storm  during  a  part  of 
the   year.     All    supplies   and    materials   were    of 


the  thrust  of  the  arches,  to  which  they  were 
firmly  anchored  by  the  reinforcing  steel,  so  that 
they  were  inseparable  from  the  superstructure. 
The  reinforcing  of  the  viaduct  consists  of  two 
sets  of  J4-in.  Ransome  rods,  one  set  imbedded 
in  the  concrete  near  to  the  soffit  and  passing 
from  pier  to  pier,  and  the  other  set  imbedded 
in  the  outer  portion  of  the  arch  and  likewise 
extending  from  pier  to  pier.  These  two  sets  of 
rods  are  properly  spaced  and  held  the  right  dis- 
tance apart  by  spacing  rods,  which  likewise  add 
some  strength  to  the  structure.  Considerable 
steel  is  also  used  in  the  spandrel  walls,  both  to 
prevent  them  from  forming  surface  cracks  and 
to  make  them  add  to  the  strength  of  the  struc- 
ture as  a  whole.  As  an  additional  precaution 
against  several  of  the  arches  being  demolished  in 
case  one  should  be  destroyed  by  any  accident, 
every  fifth  pier  is  made  thicker  than  the  others. 
The  reinforcing  not  only  joins  every  pier  to  the 
adjacent  arches,  but  it  is  so  disposed  as  to  join 
all  arches  and  piers  in  one  continuous  structure, 
so  that  any  shock  delivered  to  the  viaduct  at 
any  one  point  would  be  transmitted  to  a  num- 
ber of  piers.  There  are  no  breaks  or  hinges  in 
the  structure  from  one  abutment  to  the  other,  a 
distance  of  about  two  miles. 

The  method  of  placing  the  piers,  to  return  to 
the  subject  of  construction,  was  unique.  Briefly 
stated,  it  consisted  of  lowering  cofferdams  to 
the  rock  bottom,  the  cofferdams  being  open  at 
both  top  and  bottom.  Within  the  cofferdam 
after  it  was  lowered  and  the  bottom  cleaned  of 
sand  or  marl,  was  deposited  through  pipes  a 
layer  of  concrete  from  2  to  5  ft.  in  depth,  accord- 
ing to  the  depth  of   water.     This  concrete   was 
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necessity  brought  to  the  work  by  water,  and  the 
facilities  for  storing  them  as  well  as  using  them 
had  to  be  provided.  Most  of  the  supplies  were 
brought  to  the  work  from  Miami,  Fla.,  a  dis- 
tance of  more  than  eighty  miles,  by  stern-wheel 
steamboats  of  the  Mississippi  River  type,  a  num- 
ber of  which  were  bought  by  the  company  at 
the  inception  of  the  work.  Piles  and  lumber 
came  from  the  same  port.  Broken  stone  was 
brought  in  schooners  all  the  way  from  New 
York,  discharged  at  Knights'  Key  dock,  con- 
structed for  the  purpose  of  receiving  such  ma- 
terials at  Knights'  Key,  where  boats  drawing  19 
ft  of  water  may  be  unloaded.  From  the  dock 
the  'stone  was  conveyed  to  the  work  on  barges, 
towed  by  the  stern-wheel  boats,  the  haul  being 
about  twenty  miles.  A  considerable  quantity  of 
broken  stone  was  unloaded  into  the  water  in  a 
favorable  location  and  reloaded  for  use  later. 
Gravel  for  concrete  in  piers  and  seals  was 
brought  from  Mobile ;  cement  from  Germany 
and  New  Jersey;  sand  from  Bears'  Cut,  near 
Miami.  Thus  a  very  wide  area  was  tributary  to 
the  construction. 

The  method  of  placing  the  piers,  while  simple, 
was  perhaps  the  most  interesting  and  unique  fea- 
ture.  The  piers  were  of  sufficient  section  to  carry 
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allowed  to  set,  and  the  cofferdam  pumped  out 
to  allow  the  placing  of  the  form  for  the  pier, 
and  the  subsequent  work  of  concreting  the  pier. 
As  the  cofferdam  sometimes  rested  upon  marl  or 
sand  when  first  lowered,  and  sometimes  rested 
on  dean  rock,  and  as  there  was  a  strong  cur- 
rent, due  to  the  tide,  which  changed  direction 
while  the  preparation  of  the  pier  for  sealing 
and  the  sealing  were  in  progress,  considerable 
trouble  was  encountered  in  executing  this  work, 
especially  at  the  commencement,  when  the  best 
methods  had  to  be  discovered.  An  attempt  will 
be  made  to  describe  these  processes  with  suffi- 
cient detail  to  make  them  understood  in  a  gen- 
eral way,  and  to  indicate  some  of  the  difficul- 
ties. 

It  was  contemplated  to  anchor  the  piers  to  the 
bottom,  either  by  blasting  into  the  bottom  or  hy 
driving  piling  into  it  to  take  up  the  shear  that 
might  be  imposed  between  the  base  of  the  pier 
and  the  rock  bottom,  which  was  often  quite 
smooth,  though  uneven.  Of  these  two  methods 
that  of  driving  piling  was  preferred,  although 
it  was  not  definitely  known  before  the  work  was 
undertaken  that  it  would  be  found  practicable. 
It  had  the  advantage  of  not  disturbing  the  hard 
crust  of  the  bottom,   of  requiring  less  material. 
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and  of  leaving  a  bottom  easier  to  clean  of  loose 
material.  It  was  found  practicable,  and  piles 
were  driven  by  a  floating  driver  for  every  pier 
as  well  as  to  support  the  arch  centers  for  every 
arch.  Many  piles  for  mooring  purposes  were 
also  put  down,  and  a  number  for  temporary 
docks  and  other  incidental  structures. 

The  method  of  driving  piles  was  as  follows : 
A  steel  shaft,  some  25  ft.  long  and  6  in.  in 
diameter,  was  provided  at  one  end  with  an  en- 
largement to  form  a  punch  8  or  ten  in,  in 
diameter.  The  other  end  of  the  shaft  was  fitted 
with  a  socket  to  take  a  short  piece  of  piling 
as  a  buffer  between  it  and  a  steam  hammer. 
This  punch  was  swung  upon  the  pile-driver,  and 


The  cofferdams  were  made  of  four  pieces, — 
two  sides  and  two  ends,  constructed  so  that 
they  could  be  taken  apart  at  the  corners  by  the 
removal  of  long  pins.  Each  piece  was  com- 
posed of  timbers  lagged  with  pine  planks  4x8 
in.  by  16  ft.,  and  calked  with  oakum.  The  four 
pieces  were  assembled  by  a  derrick  on  a  barge, 
which,  with  a  companion  barge,  was  called  the 
catamaran.  The  corners  were  made  tight  by 
canvas  held  across  the  uncalked  joints  by  nail- 
ing strips.  The  completed  cofferdam  was  then 
run  out  on  timbers  between  the  two  barges, 
raised  by  blocks  so  as  to  swing  free  from  the 
timbers  and  allow  of  their  removal,  and  then 
lowered   to   the  bottom   in   the   proper  place.     It 
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at  the  turn  of  tide,  which  sometimes  occurred 
in  spite  of  precautions,  resulted  in  washing  out 
a  part  of  the  cement  from  the  seals  subsequently 
placed.  With  the  proper  closing  of  the  bottom 
of  the  cofferdam  the  greatest  difficulty  was  ex- 
perienced. 

The  sealing  was  done  through  three  8-in.  gal- 
vanized iron  pipes,  mounted  on  a  car  which  ran 
on  a  track  placed  on  the  cofferdam.  Each  pipe 
wa»  provided  with  a  hopper  at  its  upper  end, 
and  mounted  in  such  a  manner  that  it  could  be 
readily  raised  and  lowered  by  two  men  who 
were  charged  with  that  duty,  so  as  to  feed  the 
concrete  to  the  bottom  without  allowing  the 
water  to  enter  the  pipe  during  the  process  of 
sealing.  This  was  very  hard  work,  and  re- 
quired skill  and  conscientiousness  on  the  part 
of  the  men.  Lack  of  skill  in  placing  the  con- 
crete resulted  in  inferior  sealing,  owing  to  the 
concrete  being  deposited  in  such  a  way  as  to 
wash  out  a  portion  of  the  cement.  The  concrete 
itself,  for  seals,  was  mixed  in  the  proportion 
of  one  and  a  half  parts  of  cement  to  two  of 
sand  and  four  of  gravel,  and  allowed  to  set  an 
hour  after  mixing  before  being  shoveled  into 
the  hoppers.  All  of  the  mixing  was  done  by 
machine. 

At  the  beginning  of  the  work  seals  were  al- 
lowed to  set  three  days  before  the  cofferdams 
were   pumped  out  to   place  the  pier   forms ;  but 


\Yas  placed  m  position  in  the  leads  at  each  point 
where  a  pile  was  to  be  driven.  It  was  then 
driven  into  the  rock  by  the  steam  hammer, 
from  one  hundred  to  five  hundred  blows  of  the 
No.  I  Vulcan  hammer  being  required  to  secure 
a  penetration  of  from  3  to  6  ft.,  according  to 
the  hardness  of  the  rock.  In  some  places  it  was 
found  impossible  to  secure  over  18  in.  penetra- 
tion, this  being  insufficient  to  support  a  pile. 
In  other  cases,  though  such  were  rare,  after 
one  or  two  blows  of  the  hammer  the  punch 
would  fall  6  to  12  ft.,  as  if  it  had  broken 
through  the  crust  into  a  cavity.  Holes  like 
these,  when  encountered,  were  found  to  be  of 
very  small  section,  as  the  punch  placed  only  a 
foot  or  so  from  a  position  where  it  fell  after 
being  struck  might  refuse  to  be  driven  more 
than  a  foot  or  so.  They  appeared  to  be  pipes 
in  the  coral  bottom,  filled  with  nothing  but 
water. 


View   during   the  Sealing   of   a   Cofferdam. 


Finished   Piers,  with   Anchor  Rods  for  Arch    Reinforcement. 


When  the  desired  penetration  of  punch  was 
secured,  the  punch  was  withdrawn  from  the 
hole,  a  process  by  no  means  easy  until  special 
rigging  was  made  for  it.  The  form  of  the 
punch  also  was  an  important  factor  in  the  ease 
with  which  it  could  be  withdrawn.  The  pile  was 
then  placed  in  the  hole  prepared  for  it,  and 
driven  home  with  the  driver,  requiring  from 
twenty  to  fifty  blows.  Many  of  the  piles  were 
cut  to  proper  length  before  being  driven  and 
driven  with  a  follower,  so  that  they  did  not 
show  above  water  until  the  cofferdam  was  low- 
ered around  them,  Sealed  and  pumped  out  for 
the  pier  work. 


was  then  anchored  in  place  by  pull  jacks  and 
chains  fastened  to  the  guard  piles  or  arch  bent 
piles  around  it.  Six  jacks  were  used  for  each 
cofferdam. 

When  lowered  in  place,  the  cofferdam  was  pro- 
tected against  the  tide  washing  underneath  it  by 
lowering  sacks  of  sand  around  it,  or  by  dredg- 
ing sand  to  bank  up  around  its  bottom,  when 
this  was  practicable.  Its  interior  was  then 
cleaned  on  the  bottom  by  pumping  out  any  marl, 
sand  or  seaweed  with  a  centrifugal  sand  pump, 
after  the  material  had  been  loosened  by  jetting. 
Failure  to  properly  close  the  bottom  against  the 
tide,   or    washing  away   of   the   protecting   sacks 


later  only  two  days  were  required.  When 
pumped  out,  the  cofferdams  allowed  men  to  de- 
scend, cut  off  the  piles  projecting  through  the  seat 
at  the  proper  height,  place  the  pier  form  and 
the  reinforcing  rods.  The  concrete  was  then 
placed  by  one  of  the  work-barges  equipped  for 
this  purpose.  It  was  mixed  in  the  proportions  of 
one  part  of  cement  to  two  of  sand  and  four  of 
gravel. 

The  work-barges  employed  for  concreting  were 
especially  designed  for  this  work.  They  con- 
tained a  concrete  mixer,  with  hoppers  for  sand 
and  gravel,  and  two  derricks,  one  for  hoisting  ma- 
terial into  the  hoppers  and  one  for  removing  the 
concrete  from  the  mixer  to  the  work.  These 
derricks  were  mounted  with  their  bases  about 
16  ft.  above  the  deck,  and  they  had  booms  50 
ft.  long,  so  that  they  were  capable  of  placing 
the  concrete  wherever  it  was  wanted,  in  piers- 
or  any  part  of  the  superstructure.  They  were 
likewise  equipped  with  pumping  outfits  and  elec- 
tric light  plants,  for  the  work  of  concreting 
proceeded  both  by  day  and  by  night. 

A  few  days  after  a  pier  was  concreted  the  cof- 
ferdam and  forms  were  removed,  and  at  any 
convenient  time  thereafter  the  work  of  placing 
the  arches  was  undertaken.  This  work  on  the 
arches  was  practically  independent  of  the  work 
on  the  piers,  and  was  conducted  with  different 
men,   different  barges,   and  to   some   extent   dif- 
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ferent  materials.  While  iif  the  piers  only  Ger- 
man cement  was  used,  in  the  superstructure 
either  German  or  American  cement  was  permit- 
ted. The  hesitation  about  using  American  ce- 
ment in  the  piers  was  on  account  of  doubt  as 
to  its  ability  to  resist  the  action  of  salt  water. 
The  arches  were  concreted  with  a  mixture  of 
one  part  of  cement,  three  parts  of  sand  and  five 
parts  of  broken  stone. 

In  the  arch-work  the  first  step  was  the  plac- 
ing of  the  center.  The  centers,  of  which  thirty- 
three  were  used  in  the  construction  of  the  entire 
one  hundred  and  eighty  arches,  and  left  in  good 
condition  at  the  end  of  the  work,  were  first  as- 
sembled in  the  place  where  they  were  first  to  be 
used ;  but  thereafter  they  were  floated  forward 
intact  and  placed  for  the  arches  by  the  use  of 
jacks.  After  the  centers  were  placad  the  span- 
drel wall  forms  were  erected.  These  were  made 
in  panels,  there  being  sixteen  inner  and  sixteen 
outer  panels  to  each  arch.  The  panels  were  re- 
used many  times,  but  they  did  not  have  the  last- 
ing qualities  of  the  centers,  being  much  damaged 
in  removal.  A  small  section  of  the  spandrel  wall 
form  over  each  pier  was  built  in  place  each  time. 

The  concrete  was  placed  in  the  arch  ring  and 


material  for  this  purpose,  with  gratifying  results. 
The  handling  of  this  work,  many  miles  from 
any  city,  and  far  from  any  labor  market,  as  well 
as  from  any  depot  for  machine  supplies,  was  in 
many  respects  more  difficult  on  account  of  the 
isolation  than  the  physical  obstacles.  The  force 
employed  on  the  viaduct  varied  from  five  hun- 
dred  10  eight  hundred  men  after  the  work   was 


same  transportation  facilities,  introduced  ele- 
ments not  ordinarily  met  in  equally  heavy  con- 
struction. 

The  camp  provided  was  in  a  picturesque  grove 
of  cocoanut  trees  on  the  Southwest  end  of  Long 
Key,  formerly  known  as  one  of  the  worst  places 
for  mosquitoes  on  the  Keys,  but  converted  by 
clearing  and  some  draining  into  a  delightful  spot. 


Long  Key    Camp,  Seen  from  the  Water    Tank. 
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View  of  the  Camp  from  the  Viaduct. 


The  land  is  but  slightly  above  mean  high  water, 
and  at  times  portions  of  it  have  been  over- 
flowed ;  but  it  has  been  kept  in  perfect  sanitary 
condition,  and  no  sickness  has  been  known  to 
originate  there.  Water  for  domestic  use  is 
brought  from  the  Everglades,  and  is  most  pure 
and  wholesome.  Before  railway  communication 
was  established  in  October,  1907,  water,  like 
everything  else,  was  brought  by  boat,  but  now  it 
is  brought  in  tank  cars.  A  well  organized  sub- 
sistence department,  with  headquarters  in  Miami, 
supervises  the  issue  of  food  supplies  over  the 
whole  of  the  road  and  procures  the  necessary 
skilled  help  in  that  department.  At  Long  Key 
there  is  a  bakery  with  a  capacity  of  one  thousand 
loaves  of  bread  a  day. 

As  all  know,  the  enterprise  is  the  peculiar  in- 
terest of  Mr.  Henry  M.  Flagler,  and  owes  to  him 


the  spandrel  wall  at  the  same  time,  being  com- 
menced over  a  pier  and  carried  out  on  each  side 
thereof  over  the  adjacent  arch  centers.  Thus,  an 
arch  ring  would  be  built  in  two  operations,  the 
first  consisting  of  placing  the  concrete  from  one 
pier  to  a  point  about  one-third  of  the  distance 
around  the  arch  ring,  and  the  second  beginning 
at  the  other  pier  and  completing  the  other  two- 
thirds  of  the  arch.  The  place  where  these  two 
operations  formed  a  joint  was  selected  so  as  to 
secure  the  least  deflection  of  the  forms  during 
the  placing  of  the  concrete  due  to  the  loading. 
The  method  was  very  successful. 

The  spandrel  wall  forms  were  removed  at  any 
convenient  time  after  the  concrete  had  set,  it 
being  the  policy  to  remove  a  form  only  at  the 
time  that  it  would  be  needed  ahead,  so  as  not  to 
encumber  a  barge  with  it  until  it  was  needed. 
The  arch  centers  were  left  in  place  thirty  days, 
to  insure  complete  setting  before  loading.  Thus 
a  less  number  of  spandrel  wall  forms  was  re- 
quired, but  these  were  in  constant  need  of  repairs. 

After  the  forms  were  removed  the  space  be- 
tween the  walls  was  cleared  of  all  litter  except 
such  concrete  material  as  spilled  into  it  during 
the  process  of  concreting.  This  material  was 
used  to  bank  about  the  drain  tile  that  was  placed 
in  the  top  of  the  pier  to  drain  the  space  between 
the  walls.  Thereafter  the  space  was  filled  with 
marl  and  sand,  material  readily  available  in  the 
vicinity,  and  at  a  portion  of  the  viaduct  so  lo- 
cated that  it  could  be  dredged  and  deposited  in 
place  with  a  single  operation  of  a  clamshell 
backet.  But  for  most  of  the  viaduct  it  had  to 
be  dredged  in  one  place  and  barged  and  rehandled 
into  place  between  the  walls.  Some  experiment- 
ing was  done  to  determine  the  suitability  of  this 


Work-Barge    Placing    Filling    between    Spandrel    Walls. 


under  way.  These  men  were  for  the  most  part 
recruited  in  New  York,  that  is  the  laborers,  many 
of  the  skilled  men  coming  from  other  places. 
Quarters  and  subsistence  had  to  be  provided,  and 
transportation  from  the  camp  to  the  work  each 
day.  The  towage  of  the  barges  of  material  to 
the  machines  that  were  to  use  them  was  in  itself 
a  considerable  problem,  as  was  the  acquiring  and 
maintaining  of  a  plant  of  such  peculiar  character, 
intended  for  use  a  short  time  only.  The  fact  that 
this  viaduct  is  itself  but  a  part  of  a  road  con- 
taining equally  unusual  and  difficult  construction 
in  other  places,  all  under  the  same  management 
as  regards  construction,  and  dependent  upon  the 


its  inception  and  the  means  of  carrying  it  into 
execution.  In  execution,  his  interests  are  repre- 
sented by  Mr.  J.  R.  Parrot,  Vice-President  of 
the  Florida  East  Coast  Ry.,  and  the  constructing 
engineer,  Mr.  J.  C.  Meredith,  who  has  immediate 
charge  of  all  matters,  both  of  design  and  con- 
struction, of  the  extension  from  Miami  to  Key 
West.  The  writer's  connection  with  the  work  is 
as  division  engineer,  in  immediate  charge  of  the 
Viaduct  construction.  He  took  charge  in  this 
capacity  in  September,  1906,  at  w.hich  time  a  few 
piers  had  been  placed,  but  no  arches.  Mr.  M.  F. 
Comer  is  general  foreman,  having  been  connected 
with  the  construction  work  from  its  start. 


November  23,  190". 
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The  Filtration  of  the  Croton  Water  Supply 
of  New  York. 


On  March  28  of  last  year  Mr.  I.  M.  de  Varona, 
chief  engineer  of  the  Department  of  Water  Sup- 
ply, Gas  and  Electricity  of  New  York  City,  sub- 
mitted to  the  Commissioner  of  the  department  a 
report  reviewing  previous  recommendations  for 
the  filtration  of  the  Croton  water  supply  and  ad- 
vising the  construction  of  filter  beds  above  the 
roof  of  the  eastern  basin  of  the  Jerome  Park  res- 
ervoir. In  order  to  settle  definitely  the  practica- 
bility of  the  plan,  a  further  appropriation  was 
made  at  Mr.  de  Varona's  request,  in  order  to 
make  more  complete  studies  and  plans  than  the 
previously  available  funds  permitted.  Messrs.  Ru- 
dolph Hering  and  George  W.  Fuller  were  re- 
tained as  consulting  engineers,  Mr.  William  B. 
Fuller  was  appointed  engineer  in  charge  of  filtra- 
tion and  a  staflf  organized  under  his  direction. 
An  examination  of  all  possible  sites  for  filters 
showed  the  decided  superiority  of  Jerome  Park  to 
all  others,  and  plans  for  works  there  were  de- 
veloped in  a  general  way,  described  by   Mr.   de 


since  which  date  the  tests  have  been  carried  on 
practically  without  interruption. 

Just  to  the  west  of  the  experimental  station 
the  United  Water  Improvement  Co.  of  Philadel- 
phia erected  a  frame  building  and  placed  therein 
the  necessary  apparatus  for  a  demonstration  of 
their  method  of  water  purification.  Work  on  this 
building  began  in  December,  1906,  and  the  first 
ozone  was  made  on  Jan.  12.  Ozone  was  first 
used  in  the  sterilizing  tower  Jan.  31.  Essentially 
their  method  consists  of  the  introduction  into  the 
water  to  be  purified  of  a  mixture  of  air  and 
ozone,  whereby  the  organic  matter  present  is 
oxidized  and  bacteria  killed. 

Their  plant  consists  of  a  mechanical  filter  of 
the  Hungerford  type,  which  treats  water  for  the 
removal  of  its  turbidity.  The  water  so  treated  is 
then  pumped  to  the  top  of  a  38-ft.  stack,  22  in. 
in  diameter,  and  flows  downward  through  the 
stack,  while  in  the  opposite  direction  there  rises 
a  mixture  of  air  and  ozone,  admitted  to  the  bot- 
tom of  the  stack  by  a  special  strainer  or  spreader. 
Reaching  the  bottom  of  the  stack  the  water  flows 
into  a  vertical  pipe  and  rises  to  nearly  the  top  of 
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Plan  of  the  Proposed  Filter  Plant  for  the  Croton  Water  Supply,  New  York. 


Varona  in  a  report  about  a  year  ago.  Since  that 
time  the  work  has  been  completed,  and  last  week 
he  submitted  his  final  report. 

The  research  work  on  which  the  decisions  were 
based  in  part  was  conducted  at  two  testing  sta- 
tions. One  was  built  by  the  Department  to  fur- 
nish information  concerning  the  best  rate  of  fil- 
tration of  the  Croton  supply,  and  the  other  was 
constructed  by  private  parties  to  demonstrate  the 
value  of  the  ozone  treatment. 

The  Department's  station  essentially  consists  of 
sedimentation  basins  10  ft.  deep,  71  ft.  by  25  ft., 
arranged  by  baffles  in  a  series  of  compartments  to 
represent  as  desired  a  period  of  sedimentation  of 
from  4  to  60  hours.  The  filters  consist  of  two 
rectangular  beds,  each  about  15  by  30  ft.,  and 
having  an  area  of  about  i/ioo  of  an  acre.  The 
filtering  medium  consists  of  about  26  in.  of  Cow 
Bay  sand,  having  an  eflFective  size  of  0.21  mm. 
and  a  uniformity  coeflicient  of  2.62.  The  sand 
layer  is  supported  by  four  layers  of  graded  gravel 
of  an  aggregate  depth  of  16  in.  Beneath  these 
gravel  layers  are  tile  pipes  to  convey  the  effluent 
to  the  outlet,  where  the  rate  of  filtration  is  gov- 
erned by  means  of  a  series  of  calibrated  orifices. 
The  filters  are  equipped  with  gauges  and  indicat- 
ing apparatus  for  recording  all  necessary  data. 
A  laboratory  and  set  of  coagulating  devices  are 
also  provided,  together  with  an  adequate  staflf  for 
operating  the  plant,  securing  samples  and  making 
analyses  as  directed.  The  laboratory  building  is 
about  18  ft.  by  42  ft.,  and  is  located  over  and  at 
the  westerly  end  of  the  filter  and  sedimentation 
basins.  The  analytical  work  included  both  bac- 
teriological and  chemical  analyses,  as  well  as  the 
ordinary  tests  to  record  the  color  and  turbidity  of 
the  water  before  and  after  treatment. 

The  contractor  for  the  testing  station  got  the 
various  devices  in  working  order  in  March,  1907, 


the  stack,  in  order  that  the  stack  may  be  kept  at 
all  times  full  of  water.  The  amount  of  water, 
air  and  ozone  may  be  varied  to  meet  the  special 
conditions  of  the  applied  water. 

The  air  is  first  cooled  by  passing  through  a 
refrigerator,  to  remove  its  moisture,  as  dampness 
causes  trouble  in  the  ozonizer.  After  this  first 
refrigerating  process,  the  cooled  air  is  drawn  into 
the  ozonizer  of  the  H.  Blanken  system,  where,  by 
means  of  an  alternating  current  of  10,000  volts, 
60  cycle,  a  portion  of  it  is  transformed  into  ozone. 
From  this  ozonizer  the  mixture  of  air  and  ozone 
is  drawn  by  a  compressor  and  forced  into  a  pres- 
sure tank,  from  which  is  supplied  the  upward 
current  of  air  and  ozone  in  the  sterilizing  stack. 

Aside  from  its  magnitude,  the  Croton  one  dif- 
fers from  the  majority  of  filtering  projects,  Mr. 
de  Varona  states,  in  that  it  deals  with  water 
supply  from  very  large  impounding  reservoirs  and 
not  with  the  water  taken  from  a  muddy  river, 
into  which  flows  the  sewage  of  various  communi- 
ties above  the  intake.  The  Croton  water  is  dis- 
tinctly easier  to  filter  than  many  other  supplies 
now  being  filtered  in  this  country,  except,  per- 
haps, the  supplies  at  Reading,  Pa.,  New  Haven, 
Conn.,  and  a  few  other  small  plants.  Some  filters 
for  water  drawn  from  rivers,  containing  con- 
siderable sewage,  silt  and  clay,  have  been  gen- 
erally operated  at  the  rate  of  from  two  and  one- 
half  to  three  million  gallons  per  acre  daily,  but 
carefully  conducted  investigations  at  the  Law- 
rence Experiment  Station  of  the  Massachusetts 
State  Board  of  Health,  and  at  Cincinnati  and 
New  Orleans,  and  practical  experiences  at  Read- 
ing, show  that  double  those  rates  are  entirely 
feasible  for  water  less  impure  and,  in  fact,  the 
investigations  above  mentioned,  combined  with 
the  experience  at  Springfield,  Mass.,  and  at 
Zurich,    Switzerland,    show   that   a   rate   of   ten 


million  gallons  per  acre  is  feasible,  provided  the 
water  is  given  a  proper  preparatory  treatment. 
In  the  consideration  of  the  Croton  filtration  pro- 
ject, much  attention  has  been  given  to  the  use  of 
a  high  rate  of  filtration  from  the  view  point  of 
economy  and  efficiency,  as  judged  by  an  adequate 
removal  of  disease  germs,  color,  turbidity  and 
objectionable  tastes  and  odors. 

A  ten-million  gallon  rate  per  acre,  as  compared 
with  a  five-million  gallon  rate,  obviously  means 
a  great  reduction  in  the  construction  cost,  which, 
in  the  present  case,  is  represented  by  the  differ- 
ence between  estimates  of  $7,600,000  for  the 
higher  rate  and  $11,500,000  for  the  lower  rate. 
Many  of  the  pipes  and  appurtenances  would  not 
be  aflfected  by  these  rates,  but  the  filters  them- 
selves would  be  only  one-half  as  large  if  the 
higher  rate  is  feasible.  The  rate  of  filtration  does 
not  materially  aflfect  the  quantity  of  water  filtered 
between  cleanings  of  the  sand  surface  or  the 
time  required  for  a  single  cleaning,  as  the  fre- 
quency of  cleaning  is  inversely  proportional  to 
the  rate  of  filtration.  In  other  words,  a  higher 
rate  means  that  a  filter  is  out  of  service  for  a 
much  greater  portion  of  the  time  for  purposes  of 
cleaning  and  a  much  greater  reserve  area  of  filter- 
ing surface  is  required  with  the  ordinary  method 
of  draining  the  water  from  the  sand  layer,  scrap- 
ing oflf  the  surface  layer  of  clogged  sand  and  fill- 
ing the  filter  again  before  starting.  For  a  project 
as  large  as  that  for  the  Croton  supply,  this  re- 
serve area  of  filters  to  compensate  for  the  periods 
when  the  filters  are  out  of  service  for  cleaning 
is  of  much  importance  and  has  caused  a  careful 
study  to  be  made  of  the  improved  methods  of 
cleaning  the  filters. 

The  better  the  quality  of  an  unfiltered  water, 
the  easier  and  cheaper  it  is  to  filter  and  the  higher 
is  the  permissible  rate  of  filtration.  Studies  have 
been  made  along  this  line  to  ascertain  the  benefits 
of  sedimentation  with  and  without  the  aid  of 
coagulants  as  a  preparatory  treatment  for  fil- 
tration. 

Forty-five  runs  were  made  prior  to  the  prepara- 
tion of  the  report  on  the  filters  of  the  experi- 
mental station,  with  diflferent  rates  of  filtration, 
dififerent  periods  of  sedimentation  and  different 
kinds  of  application  of  coagulants,  covering  all 
possible  conditions.  The  results  of  these  experi- 
mental runs  show  that,  with  adequate  preparatory 
treatment  by  sedimentation  and  coagulation  at 
those  times  when  the  water  in  the  aqueduct  is 
very  muddy  or  highly  colored,  rates  of  filtration 
up  to  ten  million  gallons  per  acre  daily  are  thor- 
oughly safe  and  feasible  for  a  well  designed  filter 
plant  operating  upon  the  Croton  water. 

Within  the  limits  of  three  to  ten  million  gal- 
lons per  acre  daily,  there  was  no  measurable  dif- 
ference in  the  bacterial,  chemical  or  physical 
quality  of  the  effluent  or  any  substantial  difference 
in  the  volume  of  water  filtered  between  cleanings, 
due  to  the  rate  of  filtration.  The  initial  loss  of 
head  increased  in  direct  proportion  to  the  rate 
of  filtration,  and  with  a  ten-million  gallon  rate 
approximated  one  foot  with  a  medium  fine  sand. 
Sedimentation  did  not  ordinarily  prove  to  be 
of  assistance  during  the  period  of  these  investi- 
gations, but  undoubtedly  there  are  times,  especi- 
ally in  the  winter  and  early  spring,  when  the 
amount  of  mud  or  turbidity  in  the  water  will  be 
sufficient  to  make  sedimentation  a  distinctly  help- 
ful adjunct  to  the  filtration  plant.  During  these 
tests  the  bulk  of  the  suspended  matter  in  the 
water  was  due  to  algae  growths,  and  these  did 
not  subside  to  any  very  great  extent. 

Studies  were  made  both  in  the  laboratory  and 
in  the  operation  of  the  basin  and  filters  as  regards 
the  need  and  best  manner  of  coagulating  the 
Croton  water.  It  was  found  impracticable  to  re- 
move the  color  and  other  matters  from  the  Croton 
water  by  the  aid  of  lime  and  sulphate  of  iron 
unless  applied  in  quantities  prohibitively  expen- 
sive.   Sulphate  of  alumina  in  quantities  averaging 
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•boat  one  grain  per  gallon  would  effect  a  decided 
improvement  in  the  quality  of  the  filtered  water 
for  about  eight  months  during  the  average  year. 
During  the  remaining  four  months  of  an  average 
year  this  treatment  would  be  unnecessary.  The 
cost  of  this  coagulant  would  average  about  $1.10 
per  million  gallons,  and  for  this  application  a 
sedimentation  basin  will  be  provided,  holding  at 
least  seventeen  hours'  flow,  in  order  that  the  bulk 
or  larger  portion  of  the  coagulated  matter  may 
be  deposited  before  reaching  the  sand  beds.  The 
entire  elimination  of  the  coagula  by  sedimentation 
cannot  be  accomplished,  nor  is  it  desirable,  and  a 


and  economical  method  of  washing  and  cleaning 
the  sand,  and  for  this  purpose  repeated  trials  were 
made  of  the  Brooklyn  method,  successfully  em- 
ployed in  a  small  scale  under  Mr.  de  Varona  at 
the  filter  beds  in  Hempstead  and  Forest  Stream, 
which  offers  some  advantages  over  the  usual 
method  by  scraping  the  sand,  removing  it,  wash- 
ing it  and  replacing  it  in  the  filters ;  and  numerous 
trials  have  also  been  made  of  the  Blaisdell  ma- 
chine for  washing  the  filters  without  removing 
sand  or  throwing  the  filter  beds  out  of  com- 
mission. 
The    Brooklyn    method   consists    essentially   of 


the  dirty  water  is  pumped  from  the  enclosed  box. 
If  this  machine  be  used  there  is  no  need  of  drain- 
ing and  refilling  the  filters  or  removing  the  sand. 

The  results  obtained  from  these  trials  show  that 
either  the  Brooklyn  method  or  washing  by  the 
machine  are  cheaper  than  the  method  hitherto 
adopted  of  scraping  the  sand,  washing  it  and  re- 
placing it.  The  filters  have  been  so  designed  that 
either  the  Brooklyn  method  or  washing  by  the 
machine  can  be  adopted  for  a  sand  layer  with  a 
comparatively  uniform  size  of  grain. 

Owing  to  its  efficiency  in  destroying  germ  life 
without  injuring  the  water,  ozone  has  for  some 


TfT/jira 


II  I  1     -  ■  • 

SETWEEN    SETTLlllG    BASIN    AND    FILTERS 


CoHiuuiNa  EnoviMm 


Sections  of  Settling   Basin  for  the   Proposed    Filter  Plant  for  the   Croton   Water  Supply. 


considerable  quantity  of  very  tiny  particles  of 
alimiina  hydrate  would  pass  from  the  sedimenta- 
tion basin  to  the  filters,  where  it  would  be  re- 
moved at  the  surface  of  the  sand  layer. 

After  the  filter  got  in  normal  condition,  in 
April,  the  quality  of  the  effluent  regularly  has  been 
satisfactory  as  regards  freedom  from  bacteria, 
turbidity  and  vegetable  tastes  and  odors.  The 
color  or  vegetable  stain  has  been  removed  to  an 
average  extent  of  about  25  per  cent.  This  removal 
would  leave  a  noticeable  color  in  the  effluent  for 
some  eight  months  during  the  average  year,  and 
at  times  the  discoloration  would  be  very  pro- 
nounced, when  the  water  received  no  treatment 
other  than  by  sedimentation  and  by  filtration,  as 
provided  under  our  plans  as  already  outlined. 

In  accordance  with  the  adopted  rate  of  ten 
million  gallons  per  acre,  it  is  entirely  practicable 
with  42  acres  of  sand  filtering  surface  to  filter  the 
present  nominal  carryipg  capacity  of  the  two 
aqueducts,  namely,  400  million  gallons  daily. 

In  the  course  of  the  investigations  it  was  of  the 
utmost  importance  to  determine  the  most  effective 


allowing  the  water  above  the  sand  to  drain  until 
a  depth  of  only  about  one  inch  remains  above  the 
sand  surface.  Outlets  just  above  the  sand  surface 
are  then  opened  and  water  is  applied  at  one  end 
and  allowed  to  flow  across  the  bed,  the  direction 
of  flow  being  guided  in  these  experimental  filters 
by  boards  set  on  edge  in  the  sand  layer.  As  the 
water  flows  over  the  surface  of  the  sand  the  layer 
is  raked  by  men  standing  upon  the  sand  surface. 
The  depth  of  water  flowing  over  the  sand  during 
this  raking  operation  is  about  two  inches.  The 
raking  and  flow  of  water  are  continued  until  the 
water  leaving  the  filter  is  practically  clear.  Water 
is  then  applied  in  the  usual  way  and  filtration  re- 
sumed. 

The  Blaisdell  machine,  as  here  proposed,  con- 
sists essentially  of  hollow  revolving  rakes  in- 
cased in  an  inverted  box,  the  whole  apparatus 
being  submerged  and  moved  by  suitable  ma- 
chinery from  one  end  of  the  bed  to  the  other. 
In  its  operation  water  is  forced  through  the 
rake  teeth  into  the  sand  layer,  to  be  cleaned,  to 
any  desired  depth,  while  the  rakes  revolve,  and 


time  been  favorably  and  extensively  discussed  in 
this  country  and  abroad,  as  a  possible  adjunct  of 
filtration,  and  some  small  plants  have  been  in- 
stalled and  at  times  operated  in  Europe,  but  not 
with  favorable  results.  The  drawbacks  hitherto 
to  the  adoption  of  ozone  have  been  the  unrelia- 
bility of  action  and  prohibitive  cost  of  operation. 

The  United  Water  Improvement  Co.  made  a 
proposal  to  install  an  experimental  ozone  plant  at 
Jerome  Park,  claiming  that  whereas  the  usual 
production  of  ozone  by  other  methods  had  not 
exceeded  i6  grains  per  kilowatt-hour,  with  their 
new  ozonizer  they  could  readily  obtain  8s  grains 
of  ozone  per  kilowatt-hour,  thus  bringing  the  cost 
of  the  process  within  practical  limits.  They  also 
claimed  that  the  system  of  a  silent  electrical  dis- 
charge in  their  ozonizers  absolutely  secured  con- 
tinuity of  action  and  reliability  of  operation. 

Permission  was  given  to  this  company  to  install, 
at  their  expense,  a  plant  for  the  purpose  of  testing 
the  merits  of  their  method,  the  experiements  for 
that  purpose  being,  under  the  terms  of  the  agree- 
ment, conducted   under  the   immediate  direction 


November  23,  1907. 


THE    ENGINEERING    RECORD. 


563 


and  supervision  of  Mr.  de  Varona  and  his  staff. 
After  the  completion  of  their  preliminary  tests,  he 
was  officially  notified  by  the  company  that  the 
plant  was  ready  for  his  tests,  which  were  con- 
ducted from  May  7  to  May  31,  1906,  after  which 
date  no  further  tests  were  made  and  the  com- 
pany ceased  to  operate  the  plant,  and  have  been 
ordered  to  remove  the  same  in  accordance  with 
the  agreement. 

The  experiment  showed  that  of  the  current 
used,  about  one-quarter  was  consumed  by  the 
refrigerating  machine,  one-quarter  by  the  trans- 
former and  ozonizer  and  one-half  by  the  com- 
pressor. It  appeared  that  the  color  might  be 
reduced  from  about  15  to  about  5  and  bacteria 
from  about  100  to  about  7,  by  the  use  of  about 


was  suspended  about  two  years  ago,  which  has  an 
area  of  13s  acres,  affords  the  most  favorable  site 
for  the  location  of  the  filter  plant.  (See  illustra- 
tion.) The  marked  advantages  of  this  site  over 
all  others,  especially  in  cost  of  construction  and 
operation,  were  fully  discussed  in  his  report  of 
Oct.  3,  igo6. 

The  proposed  plant  is  to  have  a  capacity  of 
400,000,000  gal.  a  day,  which  is  equal  to  the 
nominal  capacity  of  the  two  existing  aqueducts, 
and  about  85,000,000  gal.  in  excess  of  the  present 
average  daily  consumption. 

The  proposed  site  has  been  excavated  approxi- 
mately to  grade.  The  filter  plant  consists  of  a 
settling  basin  on  the  northern  section,  covering 
about  37  acres,  the  filters  consisting  of  102  filter 


Park  reservoir,  the  high  water  line  of  which  will 
'be  kept  at  an  elevation  of  about  133,  and  will  be 
supplied  to  the  filters  through  a  distribution  cham- 
ber from  which  it  will  flow  to  the  settling  basin 
over  a  weir  about  600  ft  long,  thus  making  a 
very  even  distribution  of  water  into  the  settling 
basin. 

The  method  of  delivery  through  both  aqueducts, 
as  above  stated,  has  been  adopted  not  only  to 
facilitate  the  design  of  the  filter  plant,  but  to  se- 
cure the  great  additional  advantage  of  allowing, 
when  necessary,  bringing  the  whole  Croton  sup- 
ply, even  at  its  maximum,  after  the  watershed 
has  been  fully  developed,  through  the  new  aque- 
duct, and  to  use  the  old  aqueduct  for  whatever 
additional  supply  may  be  temporarily  furnished 
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3,500  grams  of  ozone  per  million  gallons,  with  an 
expenditure  of  about  800  kilowatt-hours.  With 
electrical  energy  costing  2j4  cents  per  kilowatt- 
hour,  it  appeared  that  under  the  conditions  of  the 
experiments  the  process  was  costing  about  $20  per 
million  gallons,  of  which  perhaps  $5  represented 
the  cost  of  ozone  and  the  other  $15  were  charge- 
able to  drying  the  air  and  pumping  it  into  the 
water.  During  the  whole  time  that  the  plant  was 
in  operation,  it  did  not  run  a  single  day  without 
stopping,  a  fact  of  itself  sufficient  to  damonstrate 
the  impracticability  of  using  the  proposed  method 
of  ozone  purification  as  an  adjunct  of  the  filtration 
plant,  regardless  of  its  cost. 

The  conclusions  reached  from  the  thorough  and 
detailed  study  of  this  matter  and  the  practical  re- 
sults obtained  at  the  experimental  stations,  are 
summarized  by  Mr.  de  Varona  as  follows : 

The  eastern  and  unfinished  section  of  the  pro- 
posed Jerome    Park   reservoir,    on    which    work 


beds  covering  about  48  acres  of  the  central  sec- 
tion, with  an  effective  area  of  42  acres,  and  a 
clear  water  reservoir  which  occupies  the  southern 
portion  of  the  site,  covering  about  46  acres.  The 
clear  water  reservoir  extends  also  underneath  the 
filter  beds. 

The  water  is  now  delivered  at  the  Jerome  Park 
reservoir  through  the  new  and  old  Croton  aque- 
ducts, the  height  of  the  water  line  in  the  latter 
being  zYi  ft-  lower  than  in  the  former.  It  is  pro- 
posed to  .raise  the  water  in  the  new  aqueduct  ij^ 
ft.  above  its  present  hydraulic  grade,  thus  bring- 
ing it  about  9  in.  above  the  intrados  of  the  crown 
at  Jerome  Park,  and  under  these  conditions  the 
aqueduct  will  deliver  about  310,000,000  gal.  per 
day. 

The  water  to  be  delivered  through  the  old  aque- 
duct, 90,000,000  gal.  per  day,  will  be  lifted  5  ft. 
to  deliver  it  to  the  filters.  The  water  from  the 
aqueducts  will  enter  the  west  basin  of  the  Jerome 


from  up  the  State  before  the  completion  of  those 
works.  The  importance  of  this  feature  will  be 
readily  appreciated. 

Under  the  proposed  plan,  the  high  water  line  on 
the  clear  water  basin  will  be  at  an  elevation  of 
128,  so  that  325,000,000  gal,  of  filtered  water  can 
be  delivered  at  the  Central  Park  reservoir  with 
the  latter  full,  and  75,000,000  gal.  more  through 
pipes  already  partly  laid  or  about  to  be  laid,  with- 
out reducing  the  pressure  either  south  of  the 
Harlem  River  or  in  The  Bronx. 

Whenever  it  may  be  necessary  to  use  a  coagu- 
lant for  the  reduction  of  color,  it  will  be  added 
just  before  the  water  enters  the  distributing 
chamber. 

The  settling  basin  has  a  capacity  equivalent  to 
about  18  hours'  flow  and  is  divided  into  five  com- 
partments, any  one  of  which  can  be  shut  and 
independently  cleaned.  The  basin  is  about  1,200 
ft.  long  and  the  velocity  of  water  is  only  from 
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10  to  20  in.  per  minute.  At  the  southern  end  of 
the  settling  basin  the  water  passes  over  a  gather- 
ing weir  and  enters  a  raw  water  distributing 
conduit  extending  1,200  ft.  long  across  the  entire 
end  of  the  filters.  This  water  is  allowed  to  enter 
the  filters  by  means  of  sluice  gates  connecting  di- 
rectly with  the  filter  space  above  the  sand.  There 
is  no  raw  water  piping  of  any  description  and  the 
opening  of  these  gates  floods  the  entire  42  acres 
of  filter  plant  above  the  surface  of  the  sand,  which 
will  therefore  present  the  appearance  of  a  large 
pond.  The  filters  are  placed  on  groined  arches 
above  the  clear  water  reser^-oir  and  are  built  of 
concrete,  each  filter  being  04  acre  in  area  and 
consisting  of  three  bays,  each  410  ft  long.  The 
filter  medium  consists  of  25  in.  of  sand  supported 
by  9  in.  of  graded  gravel,  which,  in  its  turn,  is 
supported  by  a  system  of  tile  underdrains  leading 
to  the  pipe  gallery.  The  pipe  gallery  consists  of  a 
dry  tunnel  dividing  the  clear  water  reservoir,  in 


water  basin  is  1,785,000,000  gal.  Advantage  is 
.taken  of  the  two  conduits  in  the  present  dividing 
wall  of  the  reservoir  to  circulate  the  filtered  water 
from  the  different  divisions  of  the  clear  water 
reservoir,  and  also  to  bypass  any  of  the  clear 
water  reservoirs  if  it  is  necessary  to  do  so.  These 
conduits  convey  the  filtered  water  to  a  gate  house, 
whence  it  is  distributed  to  the  city.  The  filters 
will  be  supplied  with  lines  of  rails  on  which  a 
machine  may  be  run,  if  desired,  for  the  purpose 
of  washing  the  sand,  and  each  filter  has  also  been 
designed  so  that  the  beds  may  be  cleaned  by  the 
Brooklyn  system,  discharging  into  a  drain  con- 
nected with  the  city  sewers. 

At  the  end  of  one  gallery  there  will  be  a  dis- 
tributing gate  house  and  above  this  a  chemical  and 
bacteriological  laboratory  for  the  proper  regula- 
tion of  the  plant.  At  the  end  of  the  other  gallery 
there  will  be  a  machine  shop  for  repairs  to  the 
mechanical  equipment  of  the  plant. 


The  cost  of  the  filter  plant  and  covering  of  the 
reservoirs  has  been  computed  from  detailed  draw- 
ings at  $7,600,000,  which  was  the  figure  given  in 
Mr.  de  Varona's  previous  report.  In  order  to 
provide,  however,  a  liberal  allowance  for  con- 
tingencies, he  deems  it  advisable  to  add  about  12 
per  cent,  to  the  above  figures,  making  the  total 
estimated  cost  $8,500,000. 

The  cost  of  maintenance  has  been  estimated  at 
$2.50  per  million  gallons,  including  expenses  of 
operation,  administration,  laboratory,  care  of 
grounds,  lighting,  repair  gangs  and  depreciation, 
but  exclusive  of  interest  and  sinking  fund  charges. 


Grade    Change    on    the    Canadian    Pacific 
Railway. 


The   Canadian   Pacific   Ry.   is   building  a  new 
stretch  of  track  on  the  west  side  of  the  summit 
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which  are  placed  the  controllers  for  regulating 
the  rate  of  filtration. 

Above  this  tunnel  the  gallery  will  be  flooded 
with  water,  and  this  portion  may  be  used  for 
transferring  the  washing  machines  from  one  bed 
to  another,  if  it  is  decided  to  clean  the  beds  with 
the  machines.  If  the  Brooklyn  method  of  clean- 
ing is  adopted,  the  apparatus  required  will  be 
floated  along  the  transfer  gallery  to  the  beds,  as 
required. 

The  clear  water  reservoir  occupies  about  46 
acres  at  the  southern  end  of  the  plant  and  is  cov- 
ered with  groined  arches.  It  has  a  capacity  of 
575,000,000  gal.,  including  the  basin  under  the 
filters,  and  the  total  storage  capacity  of  the  com- 
pensating basin,  settling  basin,  filters  and  clear 


It  is  not  proposed  to  cover  the  Central  Park 
reservoirs,  the  use  of  which  at  present,  Mr.  de 
Varona  states,  causes  a  loss  of  pressure,  because 
they  will  be  abandoned  for  regular  use  when  the 
Hillview  reservoir  is  completed,  and  until  then 
pipes  can  be  laid  from  the  Jerome  Park  reservoir 
sufficient  to  provide  for  the  distribution  for  con- 
siderable less  money  than  it  would  cost  to  cover 
the  Central  Park  reservoirs,  and  these  pipe  lines 
will  always  be  needed  for  the  general  distribution 
system.  It  is  not  proposed  to  cover  the  west  basin 
of  the  Jerome  Park  reservoir,  but  to  use  it  as  a 
compensating  reservoir,  allowing  the  unfiltered 
water  from  the  aqueducts  to  enter  and  circulate 
in  this  west  basin  before  it  enters  the  settling 
basin  and  filters. 


of  the  Rocky  Mountains,  between  Hector  and 
Field.  The  present  line  is  on  a  4.4  per  cent, 
grade  and  has  a  maximum  curvature  of  12  deg. 
Four  miles  of  this  track  will  be  abandoned  when 
the  new  line,  8^4  miles  long,  is  completed.  The 
new  alignment  has  a  maximum  grade  of  2.2  per 
cent.,  compensated,  and  a  maximum  curvature  of 
10  deg.  The  features  of  the  new  work  are  two 
loop  tunnels,  both  on  lo-deg.  curves,  and  a  1.6 
per  cent,  grade.  One  of  them  is  2,800  ft.  and 
the  other  3,200  ft.  long.  In  each  case,  according 
to  "The  Canadian  Engineer,"  the  upper  line 
crosses  the  lower  immediately  above  the  portal 
of  the  lower  entrance  to  the  tunnel,  thereby 
doing  away  with  an  overhead  bridge  crossing. 
The  rock  excavation  will  be  400,000  cu.  yd. 


November  23,  1907. 

A  Simple  Highway  Bridge. 

The  details  of  a  very  simple  type  of  highway 
bridge  recently  constructed  at  Fort  Plain,  N.  Y., 
are  shown  in  the  accompanying  illustrations. 
There  are  two  spans  in  this  bridge,  each  of  about 
20  ft  These  consist  of  I-beam  stringers  having 
curved  Ferroinclave  sheets  sprung  between  their 
lower  flanges.  On  top  of  the  sheets  was  placed 
a  mixture  of  i  part  of  Portland  cement  to  2 
parts  of  sand  to  a  thickness  of  about  H  in.  above 
the  tops  of  the  corrugations  of  the  sheet,  and 
then  concrete  mixed  i  :2j4  :$  was  laid  to  the  re- 
quired depth.  After  the  concrete  on  the  upper 
side  had  been  put  in  place,  the  Ferroinclave  was 
coated  on  the  under  side  to  a  thickness  of  Ji  in. 
with  a  mixture  of  i  part  of  Portland  cement,  3 
parts  of  sand  and  half  a  part  of  hydrated  lime. 
It  will  be  seen  that  this  type  of  construction  is 
substantially  that  used  for  arched  floors.  The 
advantage  of  it  for  this  particular  bridge  was 
that  the  work  could  be  easily  and  quickly  erected 
without   the   use   of  any   centering,   the   Ferroin- 
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The  Density  of  Pavements. 

The  importance  of  the  density  of  a  pavement 
as  an  influence  on  its  durability  was  discussed  in 
some  detail  by  Mr.  J.  W.  Howard  in  a  paper 
read  at  the  recent  convention  of  the  American 
Society  of  Municipal  Improvements.  It  is  par- 
ticularly important,  he  pointed  out,  in  all  com- 
position pavements,  laid  in  monolithic  or  sheet 
form,  such  as  asphalt  and  bitulithic.  That  which 
is  densest  is  to  be  preferred,  he  stated,  as  is 
shown  by  the  fact  that  the  natural  bituminous 
limestone  or  rock-asphalt  pavement  of  Europe  is 
denser,  closer-grained  and  more  durable  than 
many,  but  not  all,  of  the  artificial  asphaltic  sand- 
stones which  are  the  principal  asphalt  pavements 
laid  in  American  cities. 

Density  and  consequent  longer  durability  re- 
duce the  cost  of  maintenance,  which  in  the  end 
is  the  greatest  cost  because  maintenance  goes  on 
forever.  Asphalt  mixture  pavements,  composed 
of  sand,  limestone  dust  and  asphalt  cement,  too 
often  lack  density  and  are  porous,  according  to 


Moiccicfctm 


AeuTMENT  Pier 


CCNTER   ReR 


SeoTiON  A-B 


A  Simple  Highway  Bridge. 


clave  sheets  themselves  acting  as  centering.  In 
order  to  drain  the  roadway,  the  slope  was  taken 
care  of  by  increasing  the  thickness  of  the  con- 
crete upon  the  upper  side  and,  in  the  gutters, 
pipes  were  run  tJirough  the  Ferroinclave  sheets 
on  either  side  at  fixed  intervals  and  the  concrete 
on  the  upper  side  was  placed  around  them,  thus 
giving  down  spouts  through  the  bridge  itself. 
The  bridge  was  built  by  the  Brown  Hoisting  Ma- 
chinery Co.,  Cleveland,  Ohio. 


The    Iron    Ore    Resources    of    the    United 
States. 


The  iron  ore  resources  of  the  United  States 
are  discussed  in  a  report  by  Mr.  E.  •  C. 
Eckel,  of  the  U.  S.  Geological  Sur- 
vey, which  states  that  the  Lake  Superior 
District  is  assumed  to  have  from  1,500,- 
000,000  to  2,000,000,000  tons,  and  that  this  sup- 
ply is  being  drawn  upon  at  a  rate  which  will 
pretty  well  exhaust  it  by  1950.  The  workable 
iron-ore  reserves  above  the  i,ooo-ft.  level  in  Ala- 
bama, Georgia,  Tennessee  and  Virginia  are  esti- 
mated to  contain  1,850,000,000  tons  of  red  ore 
and  725,000,000  tons  of  brown  ore.  Adding  to 
these  quantities  the  ores  at  deeper  levels  in  the 
four  States  and  also  the  red  and  brown  ores 
which  occur  in  Maryland,  West  Virginia  and 
Kentucky,  and  the  magnetic  ores  of  the  other 
Southern  States,  it  is  considered  probable  that 
the  total  Southern  ore  reserve  will  amount  to 
very  nearly  10,000,000,000  tons,  or  about  five 
times  that  credited  to  Lake  Superior.  These 
figures  are  issued  to  disprove  the  widely  quoted 
assertion  made  in  Sweden  to  the  effect  that  the 
whole  world  has  only  10,000,000,000  tons  of  iron 
ore  which  is  yet  unmined. 


Mr.  Howard.  In  such  cases  they  do  not  resist 
traffic  nor  weather  as  well  as  if  they  had  the 
maximum  density  possible  with  proper  mixture 
and  compression.  The  bitulithic  pavement  he 
considers  an  example  of  concentration  of  as 
much  mass  as  possible  into  a  given  space.  It 
aims  to  assemble  crushed  stone  so  that  there  is 
a  minimum  of  voids  and  it  approximates  the  orig- 
inal solid  stone  from  which  the  crushed  stone  is 
obtained.  The  density  of  the  composition  of  bitu- 
lithic pavements  combined  with  the  density  of 
hard  stone  used  he  considers  as  probably  the 
principal  reason  for  the  degree  of  success  which 
that  special  pavement  has  attained. 

The  same  reasoning  Mr.  Howard  applies  to  all 
other  kinds  of  pavements,  different  bricks,  dif- 
ferent woods,  and  the  like  proposed  for  paving 
streets.  Each  kind  of  pavement,  granite  block, 
bitulithic,  asphalt,  and  the  others,  is  suited  to 
certain  kinds^^  locations  and  characters  of  streets. 
The  knowledge  of  the  comparative  densities  of 
these  different  materials,  shown  by  tests  in  defi- 
nite figures,  helps  determine  what  kind  of  pave- 
ment to  use  for  individual  streets  and  further 
helps  determine  which  one  of  many  granites, 
bricks  and  composition  pavements  offered  is  best 
for  use  in  each  case.  Requirements  of  minimum 
density  for  each  kind  of  pavement  should  be  in- 
serted in  all  specifications,  he  asserts,  in  order  to 
help  secure,  in  conjunction  with  other  and  usual 
requirements,  the  best  possible  pavements. 

Two  types  of  density  are  discussed  by  Mr. 
Howard.  The  first  is  the  density  of  the  pave- 
ment, including  its  voids,  which  he  regards  as 
the  most  important  because  it  is  of  the  actual 
pavement  laid.  It  is  the  weight  per  unit  volume 
of  the  given  material,  and  can  be  expressed  in 
pounds   or  as   specific  gravity  of  the   pavement. 


dried  before  testing  and  with  air  but  no  moisture 
in  the  voids  of  the  specimen.  I'his  density  may 
be  called  volume-weight.  The  second  density  is 
the  specific  gravity  of  the  materials  of  which 
the  pavement  is  composed,  exclusive  of  any  Toid» 
present  in  the  pavement 

To  illustrate  the  two  densities,  one  of  the  fin- 
ished pavement  and  the  other  of  the  material, 
entering  into  the  pavement,  Mr.  Howard  men- 
tioned certain  Baltimore  bitulithic  pavement  made 
of  crushed  stone  so  graded  in  sizes  and  assem- 
bled by  mixing  that  a  very  small  percentage  of 
the  volume  is  unfilled  voids.  He  found  a  specific 
gravity  of  a  large  piece  cut  from  the  pavement 
to  be  2.69,  whereas  the  solid  stone  of  the  same 
kind  as  the  crushed  stone  in  that  pavement  had  a 
specific  gravity  of  2.96.  The  pavement  has  about 
9  per  cent  less  density  than  the  stone  which  is 
its  principal  element.  The  first  is  the  specific 
gravity  or  density  of  the  pavement  as  laid,  the 
second  is  the  specific  gravity  of  the  stone  used 
in  that  pavement.  The  asphalt  pavements  of  the 
United  States,  as  laid,  vary  in  density  as  specific 
gravity  between  about  1.90  to  2.24,  whereas  the 
density  of  their  main  elements,  sand  and  lime- 
stone dust,  exclusive  of  voids,  is  between  about 
2.60  and  2.70.  These  pavements  are  therefore 
15  to  25  per  cent,  less  dense  than  their  principal 
mineral  elements.  The  requirement  in  specifica- 
tions for  some  wood  pavements,  that  the  blocks 
when  dry  must  at  once  sink  in  water,  is  a  crude 
way  of  requiring  that  the  wood  must  have  a  cer- 
tain degree  of  density.  It  is  better  to  express 
this  by  definite  figures. 

Valuable  deductions  at  once  follow,  Mr.  How- 
ard says,  from  knowing  the  volume-weight  of 
the  pavement  including  voids,  and  the  density  of 
its  materials  excluding  voids.  The  density-grade 
(or  percentage  of  density)  and  the  void-grade 
(or  percentage  of  voids)  of  a  pavement  can  be 
found.  The  density-grade  d  is  obtained  by  divid- 
ing the  volume-weight  zc  of  a  pavement  by  the 
density  or  specific  gravity  s  of  the  materials  of  a 
pavement  This  is  the  percentage  of  the  pave- 
ment which  is  solid  mineral  matter  which  should 
be  as  large  as  possible.  The  void-grade  v,  ob- 
tained by  subtracting  the  density  grade  from 
unity,  which  is  the  percentage  of  voids  in  the 
pavement,  which  should  be  as  small  as  possible. 
For  example,  in  the  Baltimore  bitulithic  pave- 
ment referred  to,  w  =  2.69,  s  ^=  2.96,  rf  =  91 
per  cent,  which  density  grade  means  that  91  per 
cent  of  the  pavement  is  solid  stone,  and  i  —  d  = 
V  =  g  per  cent.,  which  void-grade  means  that 
9  per  cent  of  voids  exist  between  the  broken 
stone,  which  volume  or  space  is  filled  with  fine 
dust  and  bituminous  cement  Asphalt,  brick, 
wood  and  other  pavements  can  have  their  density- 
grades  and  void-grades  determined  in  the  same 
manner. 


Moisture  in  the  University  and  Municipal  Li- 
braries at  Ghent,  Belgium,  was  so  great  that 
some  parts  were  entirely  abandoned,  but  it  seems 
probable,  according  to  U.  S.  Consul  W.  P.  At- 
well,  of  that  city,  that  a  new  method  of  drawing 
humidity  from  walls  (which  he  does  not  de- 
scribe in  his  report  on  the  subject)  will  make 
these  rooms  serviceable.  The  official  experiments 
began  July  14  and  were  completed  Aug.  14.  The 
hygrometrical  degree  of  the  air  in  the  room,  of 
approximately  1,200  cubic  meters,  where  the  dif- 
ferent experiments  took  place,  was  83°  on  July 
13.  At  that  time  a  strong  moldy  smell  was  found 
to  exist.  The  greater  part  of  the  wall  was  cov- 
ered with  saltpeter,  while  the  floor  or  pavement 
was  almost  continually  wet  On  Sept  13,  after 
testing  the  new  system  thirty  days,  the  hygrom- 
9ter  was  found  to  have  lowered  from  83°  to  60°. 
The  walls  had  become  completely  dry,  and  the 
saltpeter  and  smell  had  disappeared.  The  pave- 
ment was  dry  and  remained  so,  while  prior  to 
these  experiments  it  had  always  been  moist 
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Lowering  a  Large  Pneumatic  Caisson  with 
Screw^  Rods. 


The  west  river  pier  for  the  four-track  Schuyl- 
kill River  Bridge  of  the  Philadelphia  Rapid  Tran- 
sit Co.  was  built  with  a  20  x  80-ft  wooden  pneu- 
matic caisson,  sunk  40  ft.  to  rock  through  water 
16  ft.  deep  and  a  mud  and  silt  bottom.  On  ac- 
count of  obstructions  in  the  river  and  the  long 
distance  in  which  it  would  be  necessary  to  tow  it, 
it  was  considered  undesirable  to  build  the  caisson 
in  the  usual  manner  on  shore  and  launch  and 
float  it  to  position,  and  arrangements  were  made 
for  constructing  it  vertically  above  its  required 
position  and  lowering  it  to  place  under  control. 

As  its  location  is  adjacent  and  nearly  plrallel 
to  the  city  bulkhead  wall,  the  latter  was  utilized 
for  a  portion  of  its  support  and  carried  part  of 
the  working  platform,  on  which  materials  were 
received  and  stored  and  part  of  the  work  was 
done.  A  pile  platform  about  42  ft.  wide  and  127 
ft  long  was  built  parallel  to  the  bulkhead  wall 
and  about  58  ft  in  the  clear  from  it  This  con- 
sisted of  17  transverse  bents  of  four  and  six 
piles  each,  which  were  capped  with  transverse 
timbers  and  supported  a  deck  of  4-in.  plank. 

The  space  between  the  platforms  was  bridged 


removed,  and  then  the  men,  working  simulta- 
neously by  signal,  slacked  off  the  nuts,  one  revo- 
lution, or  ^  in.,  at  a  time,  until  in  about  12 
hours  the  caisson  was  lowered  16  ft  In  this  posi- 
tion the  south  end  of  the  caisson  rested  on  tim- 
ber cribbing  in  the  foundation  of  an  old  pier  of 
the  wooden  bridge  formerly  occupying  this  site. 
The  caisson  was  sufficiently  embedded  in  the  mud 
at  this  end  to  permit  the  application  of  air 
pressure,  which  enabled  men  to  enter  and  cut 
away  the  obstructions  under  the  cutting  edge, 
while  the  other  end  of  the  caisson  was  suspended 
about  10  ft.  above  the  bottom.  After  the  ob- 
structions were  cut  away  the  nuts  were  slacked 
still  farther,  until  the  screws  were  relieved  of 
all  stress,  and  their  connected  hooks  were  lowered 
free  of  the  cutting  edge  and  disengaged  from  it, 
after  which  hooks,  rods,  I-beams  and  cribbing 
were  all  removed,  and  the  caisson  was  sunk 
through  soft  material  to  rock  by  the  usual  meth- 
ods. To  facilitate  handling  the  heavy  wrenches 
a  line  was  tied  to  each  near  the  head  and  made 
fast  to  the  screw  2  or  3  ft.  above  it.  This  safe- 
guarded the  wrench  from  being  dropped  and  was 
of  material  assistance  in  carrying  its  considerable 
weight  every  time  that  it  was  released  from  tht 
nut  and  moved  back  and  turned  for  a  fresh  grip. 


Tests    of    Track     on     the    Pennsylvania 
Railroad. 

Reports  which  have  recently  appeared  concern- 
ing certain  tests  the  Pennsylvania  R.  R.  has  been 
making  on  the  West  Jersey  &  Sea  Shore  R.  R., 
near  Clayton,  N.  J.,  have  created  an  entirely  erro- 
neous impression.  It  has  been  stated  that  the 
company  was  racing  steam  and  electric  locomo- 
tives, with  a  view  to  determining  the  speed  ca- 
pacity of  each  type.  The  Pennsylvania  R.  R. 
has  other,  more  accurate  and  much  less  dan- 
gerous, methods  of  testing  the  speed  of  locomo' 
tives  than  trying  them  out  in  such  a  manner  as 
this.  Furthermore  the  types  of  electric  and 
steam  locomotives  which  have  been  used  in  these 
experiments  were  not  designed  for  speed. 

What  the  company  is  doing  is  this :  Experi- 
ence indicates  that  the  operation  of  electric  loco- 
motives, owing  to  their  lower  center  of  gravity, 
has  an  effect  upon  the  track  different  from  that 
due  to  the  action  of  steam  engines.  In  order 
to  ascertain  the  exact  nature  and  extent  of  this 
pressure  upon  the  rails  the  Motive  Power  De- 
partment has  devised  the  apparatus  which  is  be- 
ing utilized  at  Clayton.  A  stretch  of  track  about 
166   ft.    in    length   has  been   equipped   with    rails 
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Lowering    Pneumatic   Caisson   for  West   Pier. 


East    Pier  Caisson    Suspended   from    Girders. 


by  12  X  12-in.  timbers,  on  which  a  working  plat- 
form was  placed,  and  the  wooden  caisson  was 
built  to  a  height  of  10  ft,  including  the  deck,  and 
was  calked  and  completely  finished.  Six  heavy 
forged  steel  flat  hooks  were  then  attached  to  the 
cutting  edge  equidistantly  on  each  side  of  the 
caisson,  and  their  upper  ends  were  pin-connected 
to  vertical  25/2-in.  rods  about  24  ft.  long,  close  to 
the  outer  face  of  the  caisson.  The  rods  were 
threaded  full  length  and  fitted  with  nuts  engaging 
steel  bearing  plates  on  the  tops  of  12  x  12-in. 
timbers  about  3  ft  long,  through  which  the  rods 
passed  with  clearance.  These  timbers  were  seated 
transversely  on  the  top  flanges  of  pairs  of  20-in. 
I-beams,  30  ft  long,  supported  at  each  end,  just 
beyond  the  vertical  rods  which  passed  between 
them,  on  four  lines  of  longitudinal  20-in.  I-beams, 
supported  close  to  each  side  of  the  caisson  by  six 
timber  cribs  up  to  a  height  of  about  7  ft.  above 
the  deck  of  the  working  platform. 

Scaffold  planks  parallel  to  the  caisson  were 
seated  on  the  lower  flanges  of  the  transverse  I- 
beams,  making  working  platforms  for  pairs  of 
men,  with  6-ft  wrenches,  who  first  turned  up  the 
nuts  on  the  long  vertical  rods  sufficiently  to  raise 
the  caisson,  which  had  an  estimated  weight  of  180 
tons,  and  released  the  12-in.  transverse  bridge 
girders  on  which  it  had  been  erected.    These  were 


The  caisson  for  the  east  river  pier  pf  the  same 
bridge  was  built  nearly  one  year  later  in  sub- 
stantially the  same  manner  as  above  described, 
and  was  then  towed  to  the  site  and  sunk  in  the 
usual  way  between  guide  piles.  After  this  caisson 
was  completed  on  its  movable  transverse  girders 
it  was  suspended  much  as  already  described  from 
overhead  transverse  I-beams,  which  in  this  case 
were  seated  directly  on  top  of  the  cribs,  without 
intervening  longitudinal  girders.  This  caisson 
weighed  about  180  tons  and  was  lowered  about 
12  ft  in  10  hours  by  a  force  of  36  men. 

The  piers  were  designed  and  built  under  the 
direction  of  the  engineering  department  of  the 
Philadelphia  Rapid  Transit  Co.,  Mr.  W.  S.  Twin- 
ing, chief  engineer,  and  Mr.  Chas.  M.  Mills, 
principal  assistant  engineer.  The  work  was  exe- 
cuted by  John  Monks  &  Sons,  New  York. 


An  Elliptical  Dome,  119  ft.  on  the  major 
axis  and  80  ft.  on  the  shorter  axis,  was  built 
about  1729  for  the  Church 'of  Madonna  di  Vico 
at  Vicoforte  in  Piedmont.  Its  existence  was  for- 
gotten by  architects  until  it  was  brought  to  their 
attention  by  an  American  traveler,  Mr.  L.  M. 
Rossi.  He  was  so  charmed  with  this  unusual 
edifice  that  he  has  written  a  book  concerning  it 
which  the  Macmillan  Co.  has  recently  published. 


and  cast  steel  ties,  designed  and  made  especially 
for  this  purpose.  Instead  of  attaching  the  rail 
to  the  ties  by  spikes,  a  special  form  of  block  has 
baen  substituted  which  allows  a  slight  movement 
of  the  rail  as  the  engine  goes  over  it.  This  move- 
ment registers  the  force  with  which  the  flanges 
of^the  wheels  strike  or  press  against  the  rails. 

It  is  e-xpected  that  a  large  number  of  experi- 
ments with  this  apparatus  will  show  the  com- 
pany quite  accurately  what  the  effect  is  of  either 
steam  or  different  types  of  electric  locomotives, 
moving  at  different  speeds  over  either  straight 
or  curved  track.  Necessarily,  to  make  these 
tests,  the  engines  must  move  at  different  speeds. 
An  electric  apparatus  has  been  devised  to  meas- 
ure the  precise  amount  of  time  elapsing  while 
the  different  locomotives  pass  over  this  166  feet 
of  track,  in  order  that  in  computing  the  effect 
upon  the  track  the  exact  speed  attained  may  be 
known.  The  steam  and  electric  locomotives, 
however,  go  over  the  track  at  different  times,  and 
there  is  no  element  of  contest  as  to  speed  be- 
tween the  two  types.  The  matter  of  speed  is 
purely  incidental  to  the  main  purpose  of  the 
tests,  which  is  to  enable  the  company,  in  planning 
its  electric  installations  in  New  York,  to  design 
a  track  so  safe  as  to  be  absolutely  secure  against 
any  form  of  locomotive  that  may  be  utilized. 
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The  five  main  spans  of  the  Blackwell's  Island 
Bridge  have  a  combined  length  of  3,72414  ft.,  a 
width  over  all  of  86  ft.,  and  a  minimum  height  for 
a  portion  of  each  channel  span  of  135  ft.  ahovj 
mean  high  tide.  They  have,  as  described  in 
various  articles  published  from  time  to  time  in 
The  Engineering  Record,  two  lines  of  massive 
pin-connected  trusses,  60  ft.  apart,  on  centers 
which  carry  two  decks,  15  ft.  apart  in  the  clear. 
The  full-width  upper  deck  provides  for  two  ele- 
vated railroad  tracks  and  two  sidewalks,  and  is 
proportioned  to  eventually  receive  two  more  rail- 
road tracks  if  necessary.  The  lower  deck,  86  ft. 
wide,  provides  between  the  trusses  for  two 
Queens  trolley  tracks  and  a  36-ft.  roadway.  Out- 
side of  the  trusses  the  symmetrical  cantilever  ex- 
tensions are  each  proportioned  to  carry  a  single 
line  of  Metropolitan  street  car  tracks. 

The  approaches  are  massive  steel  viaducts, 
connecting  the  shore  ends  of  the  anchor  spans 
with  the  city  streets  at  grade.  They  are  built  on 
tangents  coinciding  with  the  center  line  of  the 
main  span  and  provide  for  the  same  arrangements 
of  decks  and  tracks,  except  as  necessarily  modi- 
fied by  the  change  of  grade.     They  are,  however. 


Bent  Adjacent  to  Anchor  Pier. 


Typical  Transverse  Half  Sectional  Elevation  of  Viaduct. 


made  considerably  wider  than  the  main  spans, 
and  although  in  the  main  conforming  to  standard 
high-grade  bridge  work,  they  are  of  somewhat 
unusual  design  and  present  features  of  interest, 
due  to  the  eflforts  made  to  give  them  a  monu- 


mental and  artistic  appearance,  under  difficult  con- 
ditions   and    numerous    imperative    requirements 
that    necessitated    somewhat    elaborate    construc- 
tion. 
The  Manhattan  and  Queens  approaches  are  of 


very  different  character  and  construction,  the 
former  having  a  much  more  massive  appearance 
and  architectural  treatment.  It  extends  from  a 
point  between  Avenue  A  and  First  avenue  to 
Second  avenue,  two  long  city  blocks,  and  occu- 
pies an  area  of  about  1,070  x  230  ft.  between 
curb  lines.  At  Second  avenue  the  main  entrance 
occupies  nearly  the  full  width  of  this  area,  but 
the  approach  is  soon  reduced  to  a  width  of  120 
ft.,  which  is  maintained  up  to  the  anchor  pier, 
leaving  spaces  of  about  90  ft.  and  20  ft.  on  each 
side,  which  are  paved  up  to  the  curb  Hues. 

I'rom  the  anchor  pier,  where  the  roadway  is 
about  60  ft.  above  the  level  of  the  ground,  the 
main  deck  is  cajtied  westward  for  600  ft.  on  a 
steel  plate  girder  viaduct,  with  29-ft.  spans,  to  a 
point  where  its  height  is  only  about  30  ft.,  and 
beyond  which  it  is  on  a  solid  fill.  Where  it 
crosses  First  avenue  a  clear  opening  of  90  ft  is 
provided  by  a  steel  arch  span,  which  carries  the 
viaduct  columns  and  is  supported  on  massive 
masonry  abutments.  All  of  the  steel  work  up  to 
the  lower  deck  is  enclosed  in  granite  and  terra 
cotta,  giving  it  the  eflfect  of  stone  masonry  treated 
to  represent  slender  arches  between  the  bents  of 
the  steel  work. 

Each  transverse  bent  has  five  vertical  columns 
about  30  ft.  apart,  thus  giving  approximately  equal 
spans  for  the  longitudinal  and  transverse  girders 
and  dividing  the  horizontal  plan  into  approxi- 
mately square  panels.  Each  of  these  panels  is 
roofed  about  25  ft.  above  the  ground,  with  a 
waterproofed  timbrel  arch,  which  forms  a  false 
ceiling  several  feet  below  the  solid  roadway  of 
the  main  deck,  atid  provides  underneath  the  via- 
duct an  attractive  sheltered  space  suitable  for 
market  and  storage  purposes. 

The  sidewalks  are  carried  at  the  same  grade  as 
the  roadway  for  a  distance  of  about  100  ft.  from 
the  entrance,  beyond  which  the  grade  increases, 
and  they  are  carried  by  inclined  longitudinal 
stringers,  which  gradually  rise  to  the  grade  of  the 
elevated  structure  at  the  anchor  pier.  The  ele- 
vated railroad  tracks  from  Second  avenue  are 
carried  by  inclined  longitudinal  stringers,  which 
.8:radually  rise  to  the  grade  of  the  elevated  struc- 
ture at  the  anchor  pier. 

The  elevated  railroad  tracks  from  Second  ave- 
nue are  carried  the  full  length  of  the  approach 
on  the  second  platform,  which  amounts  to  a  plate 
girder  viaduct,  about  21  ft.  high  and  60  ft.  wide, 
with  29-ft.  spans.  Each  bent  has  two  vertical 
columns  58.5  ft.  apart  on  centers,  which  are 
seated   directly  on   the   tops   of  the   intermediate 
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Cross  Section  near  End  of  Approach. 


cross  sections,  6  in.  apart,  and  longitudinal  steel 
bars,  o.io  sq.  in.  cross  section,  I  ft.  apart,  every 
alternate  transverse  bar  being  bent  over  the  top 
flanges  of  the  stringers.  The  upper  surface  of 
the  concrete  is  covered  with  a  yi-in.  thickness  of 
waterproofing,  protected  by  a  single  course  of 
red  brick  laid  flat.  On  the  bricks  there  is  a  l-in. 
layer  of  cement  mortar,  in  which  the  4-in.  creo- 
soted  wood  paving  blocks  are  laid. 

The  four  transverse  bents  nearest  the  anchor 
pier  are  special  and  differ  from  the  regular  bents 
in  the  number  and  location  of  the  columns  and 
in  the  arrangement  of  the  girders.  Bent  No.  I  is 
so  near  the  anchorage  that  the  sidewalk  stringers 
can  readily  span  from  the  anchorage  to  bent  No. 
2,  and  the  regular  transverse  sidewalk  girders  are 
omitted,  and  the  elevated  railroad  girders  are 
made  longer  than  the  distance  between  their  col- 
umns, so  as  to  overhang  them  at  each  end.  The 
center  column  supporting  the  lower  deck  is  also 
omitted,  and  the  two  transverse  girders  in  the 
outside  panals  are  cantilevered  11  ft.  beyond  the 
interior  columns,  with  notched  seats  on  their 
ends  to  carry  the  extremities  of  a  connecting 
center  girder  26  ft.  long. 

Bent  No.  2  differs  from  the  typical  bent  chiefly 


columns  for  the  lower  platform.  The  columns 
are  continuous  with  those  of  the  lower  viaduct, 
but  above  the  main  floor  are  not  enclosed  in 
masonry,  thus  frankly  revealing  the  steel  con- 
•truction  and  gi\'ing  the  effect  of  a  light  super- 
stmcture  on  a  massive  substructure. 

The  two  outer  tracks  on  the  lower  deck  of  the 
approach  diverge  from  the  center  line  of  the 
bridge  at  a  point  about  300  ft.  from  the  entrance 
and  connect  by  reversed  curves  with  the  surface 
tracks  in  59th  street  and  60th  street,  which  are 
about  260  ft.  apart.  Adjacent  to  them  on  the 
lower  decks  are  two  more  tracks,  for  the  Queens 
trolley  cars,  which  toward  the  entrance  descend 
below  the  roadway  level  to  a  subway  station 
occupying  a  trapezoidal  area  300  ft.  long  and  200 
ft  in  extreme  width  below  the  surface  of  the 
ground. 

In  the  subway  there  are  five  loops,  allowing 
for  continuous  car  movements,  with  opportunity 
for  safely  and  rapidly  loading  and  unloading. 
In  each  of  the  spaces  between  loops  double 
transverse  stairways  descend  from  the  main  plat- 
form to  the  subway  station  between  tracks,  thus 
giring  access  to  all  of  the  cars  without  the  neces- 
•itjr  of  crossing  the  tracks.  This  station  is  de- 
signed to  be  eventually  connected  with  the  pro- 
posed subway  line.  The  roof  is  supported  on 
transverse  I-beams  and  longitudinal  plate  girders, 
carried  by  riveted  steel  columns  about  20  ft.  apart 
and  covered  with  vault  lights  and  concrete  slabs. 

The  transverse  bents  of  the  viaduct  are  sway- 
braced  by  solid-web  knee-brace  brackets  under 
both  ends  of  the  elevated  railroad  girders,  by 
detached  knee-braces  under  both  ends  of  the 
outer  transverse  girders  in  the  lower  deck,  and 
by  two  panels  of  X-bracing  between  the  three 
center  columns  below  the  roadway.  Longitudinal 
bracing  is  provided  by  the  main  stringers  and  by 
wall  girders  connecting  the  outside  columns  and 
supporting  the  masonry  between  the  tops  of  the 
arches  and  the  parapet 

The  wall  girders  consist  of  two  pairs  of  angles 
from  3  to  13  ft.  apart,  and  the  space  between  them 
is  divided  into  panels  by  vertical  members  and  X- 
hraced  by  single  diagonal  angles,  besides  which 
longitudinal  knee-braces  are  run  from  the  center 
of  each  panel  to  each  column.  The  wall  girders 
are  made  with  pairs  of  6  x  6-in.  angles  for  the 


Half  Cross  Section  of  Viaduct 


top  and  bottom  flanges  and  for  the  web  members, 
which  are  either  zigzag  or  X-braces,  according  to 
the  depth  of  the  girder.  Connection  plates  are 
riveted  between  the  vertical  legs  of  the  flange 
angles  to  receive  the  members  and  project  across 
the  cover  plates  of  the  main  columns,  to  which 
they  are  field  riveted.  The  knee-braces  have  I- 
shaped  cross  sections,  made  with  pairs  of  4  x  3-in. 
angles,  back  to  back,  latticed. 

The  main  columns  have  H-shaped  cross  sec- 
tions, made  with  two  built  channels,  latticed  and 
connected  by  a  center  diaphragm.  The  center 
column  extends  to  the  lower  deck  only,  and  the 
four  outer  columns  extend  to  the  upper  deck  and 
are  spliced  just  above  the  lower  deck.  Where 
they  pierce  the  granite  coping  above  the  lower 
deck  they  are  enclosed  in  a  4  x  2j4-in.  brass  base, 
below  which  the  interior  of  the  column  is  filled 
with  concrete.  Except  in  three  bents  nearest  the 
anchorage,  all  of  the  transverse  girders  are  web- 
connected  to  the  columns. 

The  longitudinal  girders  are  spaced  from  3  to  5 
ft  apart  under  the  sidewalks  and  roadway,  besides 
one  for  each  rail  of  each  track.  The  roadway 
stringers  support  an  8-in.  flat  concrete  slab,  rein- 
forced with  transverse  steel  bars  of  0.28  sq.  in. 


in  that  it  has  an  arrangement  of  cantilever  trans- 
verse girders  in  the  lower  deck  similar  to  that  in 
bent  No.  i,  and  that  two  auxiliary  columns,  mak- 
ing seven  in  all,  are  located  under  the  extremities 
of  the  cantilever  girders.  Bent  No.  3  resembles 
bent  No.  2,  except  that  the  auxiliary  columns  are 
omitted.  In  bent  2  and  3  the  intermediate  upper 
columns  supporting  the  upper  deck  are  eccentric 
from  the  corresponding  one  supporting  the  lower 
deck. 

In  the  regular  bents  the  elevated  railroad  trans- 
verse girders,  58  ft  6  in.  long,  have  webs  varying 
from  48  X  •%  in.  to  66  x  I/2  in.,  with  6  x  8  x  J^-in. 
flange  angles,  and  three  i8-in.  cover  plates  of 
varying  length  and  from  9-16  to  J4  in-  thick. 
They  are  seated  on  solid-web  knee-braces  about  6 
ft.  deep,  which  give  very  rigid  connections  to  the 
columns  and  provide  for  swaybracing  without 
diagonals. 

The  side  girders  of  the  supper  deck  are  30  ft. 
long  on  centers  of  columns,  have  a  48  x  J^-in. 
web  plate,  and  in  each  flange  two  6  x  6  x  9-16-in. 
angles  and  a  14  x  ^-in.  cover  plate  22  ft.  long. 
The  ends  are  not  knee-braced,  but  are  seated  on 
reinforced  shelf  angles  and  are  thoroughly  web- 
connected  to  the  columns.     The  girders  directly 
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under  these  correspond  to  them,  except  in  their 
dimensions,  and  that  they  have  at  each  end  a 
knee-brace  made  with  a  pair  of  6  x  6-in.  bent 
angles,  riveted  together  back  to  back.  They  are 
60  in.  deep  and  have  two  cover  plates. 

The  center  transverse  girder  in  the  lower  deck 
differs  from  the  last  described  principally  in  hav- 
ing a  single  cover  plate,  and  that  it  is  made  in 
two  lengths,  abutting  in  the  axis  of  the  bridge 
on  top  of  the  center  column.  There  are  also  solid- 
web  knee-brace  brackets  under  both  ends,  which 
also  serve  as  connections  for  the  sway  brace  diag- 
onals below  the  girder.  The  fixed  ends  of  all 
longitudinal  stringers  are  web-connected  to  the 
transverse  girders. 

The  expansion  ends  of  the  roadway  stringers 
are  seated  in  pockets  projecting  from  the  face  of 
the  transverse  girder  webs  and  have  their  lower 
flanges  supported  by  and  are  free  to  slide  upon  a 
horizontal  bearing  provided  by  the  outstanding 
legs  of  reinforced  shelf  angles.  Short  angles  are 
riveted  to  the  under  side  of  the  top  flange  angles 
at  the  ends,  with  their  outstanding  vertical  legs 
engaging  the  faces  of  the  pocket  angles,  so  as  to 
provide  sliding  bearings  and  hold  the  girder  firmly 
in  transverse  position. 

The  expansion  connection  of  the  elevated  rail- 
road stringers  is  the  same  as  that  already  de- 
scribed, except  that  the  seat  in  the  lower  part  of 
the  pocket  is  made  with  a  curved  stirrup  plate 


girders  to  give  clearance  for  the  yokes  of  the 
electric  conduits  between  them.  The  expansion 
girders  slide  freely  on  the  top  flanges  of  the 
transverse  girders  and  on  horizontal  bracket  an- 
gles riveted  to  the  web  of  the  girder  to  engage 
lower  flange  connection  plates. 


Column    Enclosed    In    Terracotta. 


cover  plates  stiffening  the  extended  horizontal 
base  plate,  which  is  also  reinforced  by  12  short 
vertical  angles  riveted  to  the  webs  of  the  channels 
and  to  their  cover  plates,  with  their  lower  ends 
milled  to  bearing  on  it  and  thus  distributing  the 
column  load  over  the  full  area  of  the  top  of  its 
pedestal.  The  pedestals  are  webbed  steel  cast- 
ings, 12  in.  high  and  48  x  52  in.  on  the  base. 

The  arch  at  First  avenue  is  made  with  five 
hingeless  box  plate  girder  ribs,  with  a  rise  of  13 
ft.  and  a  span  of  100  ft.  on  centers.  Each  end 
of  the  rib  is  produced  5  ft.  beyond  the  extremity 
of  the  loo-ft.  span  line  to  reach  the  skewback 
bearings  concealed  in  the  interior  of  the  tower 
and  thus  increases  the  real  rise  and  span  to  about 
16  ft.  and  108  ft.,  respectively.  Each  rib  is  made 
with  a  pair  of  built  channels  48  in.  deep,  with 
latticed  top  and  bottom  flanges  and  webs  16  in. 
apart.  Each  channel  is  made  with  one  48  x  11-16 
in.  and  one  36  x  1 1 -16  in.  web  plates  and  two 
8  x  6  X  Ii-i6-in.  flange  angles. 

The  two  ribs  which  carry  the  elevated  railroad 
columns  have  much  heavier  loads  and  are  made 
with  correspondingly  increased  dimensions  and 
materials.  Their  nominal  rise  for  the  loo-ft. 
chord  is  increased  to  18  ft.,  and  each  channel  is 
built  with  two  48  x  5^-in.  and  one  36  x  K-'n-  web 
plates  and  two  8  x  6  x  J4-in.  flange  angles.  In 
all  ribs  the  ends  are  heavily  reinforced  by  double 
pairs  of  angles,  with  tiller  plates  between  them 


riveted  to  the  pocket  angles  and  receiving  a  con- 
vex cast  shoe,  on  which  the  bottom  flange  of  the 
stringer  rests. 

The  stringers  in  the  outside  panels  of  the  lower 
deck  arc  made  with  drop  ends  seated  on  the  top 
flanges  of  the  transverse  girders,  so  that  the 
stringer  flanges  are  elevated  sufficiently  above  the 


Plate  Girder  Arch    over  First  Avenue. 

In  transverse  bents  10  and  is,  which  form  part 
of  the  tower  at  the  extremity  of  the  First  avenue 
arch,  there  is  X-bracing  below  the  lower  deck. 
No  other  bents  have  transverse  bracing  to  the 
ground.  The  feet  of  the  columns  are  reinforced 
with  vertical  transverse  diaphragms,  making  H- 
shaped  cross  sections,  with  wide  vertical  flanged 


riveted  together  back  to  back  on  the  outer  faces 
of  the  web. 

The  ends  of  all  arch  ribs  are  faced  normal  to 
the  curve  and  have  an  extended  base  plate, 
anchor  bolted  to  a  cut  stone  pedestal.  Each  rib 
is  shipped  in  four  sections,  with  radial  butt  joints 
at  the  crown  and  (Juarter  points,  which  are  thor- 
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oughly  splic«d  with  field  jiveted  web  and  Aange 
cover  plates.  Each  rib  carries  four  vertical  col- 
Dinni,  with  its  flanges  lield  riveted  between  the 
webs  oi  the  rib.  The  qu.irter  splices  will  be 
riveted  before  any  floor  weight  is  imposed  on  the 
span,  but  the  crown  splices  will  not  be  riveted 
until  most  of  the  dead  load  is  carried  by  the 
rib. 

The  spandrel  walls  carried  by  the  arch  ribs 
will  be  built  with  J4->n.  vertical  joints  at  the  end 
bents,  filled  at  first  with  asbestos  felt  and  after- 
wards pointed  with  lime  mortar.  Each  rib  is  to 
be  enclosed  in  a  solid  rectangular  mass  of  con- 
crete and  will  be  faced  on  the  two  vertical  sides 
with  granite  voussoirs,  anchored  to  it  and  pro- 
vided with  skew-back  bearings,  so  that  they  really 
form  independent,  self-supporting  arches.  Thin 
flat  soffit  pieces  of  granite  are  also  anchored  v> 
the  rib  to  connect  the  two  side  faces  and  cover 
the  intrados.  Projections  on  the  lower  part  of 
the  side  voussoirs  receive  and  support  the  ends 
of  the  timbrel  arches,  which  connect  the  main  ribs 
and  form  panels  of  a  ceiling  between  them. 

The  lower  portions  of  all  columns  are  filled 
solid  with  concrete,  and  the  columns  are  enclosed 
■to  the  height  of  the  timbrel  arches  with  moulded 
terracotta  blocks,  which  give  them  the  appearance 
of  cut-stone  work,  and  are  carried  up  to  form 
skew-backs  for  the  fascia  arching  and  above  them 
to  divide  the  spandrel  walls  into  panels,  which 
between  the  arch  and  the  parapet  is  filled  in  with 
ornamental  tiles.  The  parapet  is  made  with  solid 
projecting  courses,  forming  a  cornice  at  floor 
level,  and  with  ornanmental  perforated  courses, 
forming  a   massive  balustrade. 

The  structure  is  proportioned  for  a  maximum 
concentrated  loading,  and  the  specifications  for 
material  and  workmanship  of  the  different  por- 
tions of  the  structure  correspond  in  general  to 
standard  requirements.  Concrete  is  made  in  three 
grades,  namely,  of  i  :3 :6  for  the  substructure, 
1 :2 :4  for  the  upper  part  and  1 14 :8  for  cinder 
concrete  »;  *>  filing  under  the  floor.  All  concrete 
is  machine  mixed  and  thoroughly  rammed  and  is 
made  with  Giant  Portland  cement,  which  in  40- 
ton  or  carload  lots  must  show  in  the  28-day  test 
average  results  15  per  cent,  better  than  the  7-day 
tests  for  neat  cement  and  25  per  cent,  better 
than  the  7-day  test  for  1 13  samples,  besides  de- 
veloping the  required  minimum  strength.  AH  ex- 
posed granite  work  is  finished  with  rock  face, 
rough  pointing,  Pean  hammering,  or  four  cut. 
Rough  pointed  surfaces  are  uniform  within  '/i  in. 

All  structural  steel  is  made  by  the  open-hearth 
process  by  either  acid  or  basic  methods,  with  the 
maximum  percentages  of  phosphorous,  sulphur, 
manganese  and  silicon  limited  to  .06.  — .04,  — .06 
and  .10  per  cent.,  respectively,  for  both,  except  for 
basic  steel,  which  may  not  exceed  .04  per  cent,  of 
phosphorous.  All  steel,  except  rivets,  has  an  ulti- 
mate strength  of  60,000  to  68,000  lb.,  elastic  limit 
of  33,000  lb.,  elongation  of  1,600,000,  divided  by 
the  ultimate,  and  a  minimum  reduction  of  area 
at  point  of  fracture  of  44  per  dent.  Variations 
for  weight  are  permitted,  in  accordance  with  the 
standard  specifications  of  the  American  Society 
for  Testing  Materials.  Rivet  holes  are  drilled 
from  the  solid  through  materials  more  than  J^  in. 
thick  and  in  other  material  are  punched  and 
reamed.  All  rivet  holes  are  reamed  with  a 
special  reamer  making  a  i-i6-in.  filet  under  each 
end  of  the  rivet.  .AH  beam  and  stringer  con- 
nections are  reamed  to  cast-iron  or  steel  templates 
%  in.  thick,  with  hardened  bushings  for  all  holes. 
Fluted  reamers  are  not  allowed.  When  hand 
rivets  are  unavoidable  they  must  be  driven  en- 
tirely with  8-lb.  hammers. 

The  concrete  floor  and  roof  slabs  are  water- 
proofed with  hydrex  felt  or  equal  and  coal  tar 
pitch,  which  is  also  applied  to  the  side  walls  of 
the  subway  stations.  The  concrete  roadway  and 
solid  track  floor  are  cast  in  position.  The  i  :3 :4 
reinforced   concrete   sidewalk   slabs   are   cast   in 


moulds  in  the  contractor's  yard  and  stored  30 
days  before  using.  They  have  a  }4-in.  wearing 
surface  of  l:i}'i  Portland  cement  and  sand,  are 
laid  on  ^i-in.  mortar  beds  over  the  steel  bearings 
and  have  J^-in.  joints  filled  with  i  :2  grout. 
Very  complete  specifications  are-  given  for  the 
track  construction  conduits  and  electrical  work. 
The  principal  quantities  involved  in  the  work  in- 
clude 35,000  cu.  yd.  of  excavation,  6,000  cu.  yd.  of 
fill,  16,000  yd.  of  concrete,  110,000  cu.  ft.  of  cut 
stone  and  130,000  sq.  ft.  of  terracotta.  The  esti- 
mated weight  of  the  structural  steel  is  about 
12,000,000  lb. 

The  bridge  was  designed  and  its  construction  is 
being  supervised  by  the  Department  of  Bridges, 
of  New  York  City,  Mr.  James  W.  Stevenson, 
Commissioner ;  Mr.  C.  M.  Ingersoll,  Jr.,  chief 
engineer.  The  contract  was  awarded  May  21, 
1907,  to  the  Snare  &  Triest  Co.,  Mr.  Frank 
Miller,    chief    engineer,    and    Mr.    J.    C.    Haine, 


Road  Hardening  and  Dust  Prevention  about 
Boston. 


At  the  regular  quarterly  meeting  of  the  Massa- 
chusetts Highway  Association  on  Nov.  12,  road 
hardening  and  dust  prevention  were  the  topics 
considered.  The  first  paper  was  read  by  Mr. 
John  R.  Rablin,  engineer  of  the  Metropolitan 
Park  Commission,  Boston.  Mr.  Rablin  referred 
to  the  treatment  with  tarvia  of  31/2  miles  of  park 
roadway  in  Revere,  Chelsea  and  Everett  about 
a  year  ago,  and  stated  that  a  test  of  this  length 
of  time,  with  attending  severe  winter  conditions, 
enabled  some  judgment  to  be  formed  of  the 
merits  of  the  treatment.  During  the  winter  one 
portion  of  the  roadway  for  a  distance  of  about 
2,000  ft.  showed  signs  of  scaling,  the  top  surfac- 
ing of  tar  and  screenings  about  ^  in.  in  thick- 
ness   breaking   up   and    leaving   the    roadway    in 


-so'o* •>)«■ zs'e'^ 


-H 


Half  Transverse  Section  through   Arch   Span  at    Haunches,    Blackwell's    Island    Bridge. 


resident  engineer.  The  steel  work  is  being  fabri- 
cated at  the  Pennsylvania  Steel  Co.'s  shop,  and 
concrete  is  made  with  Giant  Portland  cement. 


A  FfVE-SPAN  Bridge  across,  the  Rhine  con- 
taining a  center  cantilever  span  of  678  ft.,  was 
completed  during  the  present  year.  The  bridge, 
which  connects  Romberg  and  Ruhrort,  spans 
two  canals,  and  a  harbor  basin,  in  addition  to 
the  river,  and  has  a  total  length  of  208554  ft. 
The  spans  are  296J4  ft.,  apVA  ft.,  678  ft.,  427^ 
ft.  and  278J4  ft.  The  width  is  54  ft.,  divided 
into  two  8  ft.  footwalks  and  a  38  ft.  roadway 
carrying  two  electric  railway  tracks.  The  foun- 
dations, according  to  "The  Engineer,"  London, 
proved  a  difl'icult  task  because  of  mines,  which 
are  still  being  worked,  under  the  river,  and  their 
design  was  adapted  so  as  to  cause  no  danger  to 
the  workings.  The  cantilever  arms  are  each  114 
ft.  long,  and  the  suspended  span,  which  is  hung 
freely  between  them  so  as  to  expand  and  con- 
tract, is  450  ft.  long.  The  total  load  coming  on  , 
each  of  the  two  piers  for  the  cantilever  span  is 
9,194.6  tons,  of  which  1,782.8  tons  is  due  to  live 
load.  The  load  on  the  foundations  is  about 
11,800  lb.,  or  5.9  tons  per  square  foot.  The  ap- 
proach and  anchor  spans  were  built  on  wooden 
falsework.  The  cantilever  span  was  built  with- 
out obstructing  the  channel,  except  that  a  tem- 
porary timber  pier  was  built  in  the  center  of  the 
river  to  carry  the  suspended  span  during  erec- 
tion. The  total  cost  of  the  structure,  includ- 
ing piers,  falsework  and  all  expenses,  was  about 
$1,092,700. 


about  the  condition  .  it  was  before  treatment.. 
This  action  he  •  assumed  was  due  primarily 
to  the  condition  of  the  road  on  which  the  tarvia 
was  placed,  an  excessive  amount  of  binding  ma- 
terial having  been  used  in  its  construction,  which 
prevented  proper  penetration.  After  the  scaling 
the  road  remained  in  good  condition,  however, 
and  seemed  to  derive  some  benefit  from  the  treat- 
ment. One  other  section,  1,500  ft.  long,  appeared 
to  have  been  lightly  treated;  that  is,  too  little 
material  was  used,  or  it  penetrated  more  rapidly 
or  to  a  greater  extent  than  ordinarily,  as  the 
larger  stones  of  the  road  were  not  covered  with 
the  surfacing  of  tarvia  and  screenings.  This  road 
seemed  thoroughly  bonded  and  remained  in  good 
condition.  Generally  winter  conditions  had  no 
bad  effects,  and  the  roadways  have  been  clean 
and  free  from  dust  or  mud. 

In  July,  1907,  some  other  portions  began  to 
show  the  effects  of  wear,  and  during  July  and 
August  about  one-half  of  the  3J/2  miles  treated 
in  the  fall  of  1906,  including  the  portion  which 
scaled  and  the  portion  improperly  treated,  were 
re-treated  with  tarvia,  and  the  balance  of  the  3V2 
miles  patched  where  necessary.  The  average 
cost  of  the  re-treatment  was  6.4  cents  per  square 
yard.  Considering  the  entire  3j4  miles,  the  cost 
of  maintenance  of  the  tarvia  surfacing,  including 
re-treating  and  patching,  was  3.5  cents  per  square 
yard. 

During  this  year,  about  90,000  sq.  yd.  of  road- 
ways have  been  treated  with  tarvia  at  an  average 
cost  of  7.3  cents,  in  addition  to  the  maintenance 
of  that  laid   in   1906.     The  cost  of  the  different 
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jobs  varied  from  5.8  to  9.3  cents,  che  variation 
being  due  principally  to  the  condition  of  the 
roadways  treated,  the  cosf  of  labor  varying  the 
greatest  amount,  and  the  cost  of  tarvia  varying 
somewhat  with  the  amount  required  for  the 
different  conditions  of  roadway.  Some  portions 
of  this  new  work  became  uneven  and  rough  on 
account  of  the  bunching  of  the  tarvia,  attributed 
to  a  variation  in  the  quality  supplied.  This  con- 
dition did  not  lessen  the  effectiveness  of  the 
treatment,  and  in  general  the  results  of  the  use 
of  tarvia  have  been  satisfactory,  the  road  sur- 
faces being  preserved  practically  dustless  and 
mudless. 

Various  experiments  were  made  during  the 
year  by  the  Metropolitan  Park  Commission  in 
the  use  of  oil  on  the  roads,  notably  in  the  Charles 
River  and  Revere  Beach  reservations.  These 
roads  were  treated  with  a  petroleum  product 
called  "asphaltoilene,"  which  is  furnished  and 
applied  by  the  Good  Roads  Improvement  Co., 
of  Cincinnati.  This  material  is  a  Kentucky  oil 
with  the  naphtha  and  other  volatile  substances 
removed,  leaving  a  heavy  asphalt  base,  which  is 
applied  to  the  surface  of  the  road  in  its  natural 
state  by  the  White  oiler,  a  machine  used,  in  oil 
applications  in  California.  This  treatment  re- 
quires a  road  in  particularly  good  condition, 
either  nearly  new  or  newly  resurfaced,  and  very 
little  cleaning  except  the  removal  of  loose  dust 
is  necessary.     The  cost  of  this  work  was  6  cents 
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condition.  This  mixture  was  heated  by  a  steam 
coil  and  applied  by  a  special  attachment  to  a 
watering  cart  designed  by  Mr.  Price.  This  treat- 
ment thoroughly  lays  the  dust,  remaining  effec- 
tive eight  to  ten  weeks,  but  after  that  time  further 
treatment  is  necessary.  The  method  has  little, 
if  any,  bonding  qualities  and  does  not  prevent 
the  roads  from  being  stripped  of  theii  surfacing, 
the  materials  working  into  the  gutters.  The 
average  cost  of  one  application  is  about  4  cents 
per  square  yard. 

In  the  accompanying  table  cost  data  for  farvia 
treatment  of  roadways  by  the  Metropolitan  Park 
Commission  are  given  in  detail : 

The  cost  to  maintain  the  Revere  Beach  Park- 
way (8,880  sq.  yd.  new)  was  $2,377.25,  67,434 
sq.  yd.  being  treated.  The  cost  per  square  yard 
was  $0.0351. 

Mr.  Rablin  stated  that  the  net  cost  of  oil  per 
gallon  was  7.5  cents,  and  tar  3.5  cents.  One  gal- 
lon of  the  oil  mixture  would  take  care  of  3 
sq.  yd.  of  roadway,  on  the  average.  On  the 
Revere  Beach  Parkway  from  0.5  to  0.75  gallons 
of  asphaltoilcne  per  square  yard  were  required. 

Mr.  F.  C.  Pillsbury,  division  engineer  of  the 
Massachusetts  Highway  Commission,  pointed  out 
that  the  effect  of  automobile  travel  has  been  so 
injurious  on  the  through  lines  of  main  roads  be- 
tween Boston  and  interior  points  that  if  any  one 
of  these  roads  were  to  be  macadamized  new  to- 
day and  then  subjected  to  the  automobile  traffic 


Cost    of    Tarvia    Treatment,    Metropolitan   Park  Commission. 


Roadway. 


Tar  Stone 

Work  Done,           Total     Sq.  Yds.    Used,  Used, 

1907.                  Cost.     Treated.     Gals.  Tons. 

.Aug.  19-31 $1,403.74     15,000       8,846  234 


-Cost  per  Sq.  Yard.- 


Middlesex  Fells 
Revere  Beach 

Parkway June  20-July  6.  .        912.33 

Revere  Beach 

Parkway July  e-.^ug.  17..    3,020.53 

Winthrop  Shore . .  .Sept.  23-Oct.  12 .    1,635.95 
Lynnway  and 

Northern  Circle. Sept.*! 6-2 1 736.55       8,840 

Revere  Beach 

Reservation. ...  May  22-June  22,    1,315.37     22.825 


15,000 
12,780 
47,260 


Labor. 
$  .0318 


Tar. 
$  .0383 


4,087     219.6        .0200         .0250 

18,182 
10,845 


4,710 
8,955 


256 


359 


.0151 
•  0215 

.0185 

.0107 


.0282 
.0324 

.0376 

.0282 


Stone. 
$  .0234 


.0206 
.0157 


Total. 
?  .0935 

.0710 

.0639 
.0696 

•0833 
.0577 


Tar 

per 

Sq.  Yd. 

.5897 

.3200 

^3840 
.4615. 

•S300 

.4011 

•4477 


Stone 
per 
Ton. 
.0156 


.0150 
0109 

.0214 

.0167 

.0161 


per  square  yard  for  the  material  and  its  applica- 
tion.    The  cost  of  cleaning  was  negligible. 

The  Charles  River  road  is  about  i  mile  long 
and  is  constructed  with  a  gravel  surface.  An  ex- 
cessive amount  of  oil  was  used  here  on  account 
of  the  uneven  condition  of  the  road,  necessitat- 
ing a  week's  closing  to  allow  proper  penetration. 
A  light  sprinkling  of  gravel  was  required  in  some 
places  to  absorb  the  surplus  oil.  This  road  has 
been  in  excellent  condition  since  the  work  was 
done  in  June,  1907,  and  has  required  no  water- 
ing and  no  repairs.  Although  the  appearance 
was  ■  not  very  agreeable  at  first  it  appears  that 
the  excess  of  oil  will  enable  the  treatment  to 
last  another  year  if  the  frost  does  not  injure  it 
to  any  great  extent. 

About  17,000  sq.  yd.  of  the  Revere  Beach  drive 
was  treated  with  this  material.  This  road  is  a 
macadam,  had  been  constructed  i  year,  and  was 
in  very  good  condition.  Too  little  oil  was  used, 
especially  at  the  sides,  on  account  of  a  fear  of 
marring  the  appearance  of  the  concrete  gutters 
and  edgestones.  Therefore  the  road  was'  not 
thoroughly  bonded,  and  early  this  fall  began  to 
pick  up  a  little^  Another  light  treatment  was 
given  it  where  necessary  and  it  is  now  in^  very 
good  condition.  Mr.  Rablin  considered  this 
treatment  effective  in  preventing  dust  and  in 
bonding  the  road  surface,  especially  with  a  gravel 
surface.  The  oil  gives  no  oflfensive  odor.  In 
the  Middlesex  Fells  Reservation  140,000  sq.  yd. 
were  treated  with  a  mixture  of  water-gas  tar 
and  Kentucky  oil  similar  to  that  just  described. 
At  the  beginning  of  this  work  an  emulsion  with 
25  to  30  per  cent,  oil  was  used,  but  Supt.  Price 
experimented  with  the  mixture  of  oil  and  water- 
gas  tar;  considered  it  cheaper  and  fully  as  good, 
and  used  it  for  the  greater  part  of  the  work. 
This  mixture  is  made  in  proportions  varying 
from  two  barrels  of  oil  and  six  barrels  tar,  to 
four  of  oil  and  six  of  tar,  depending  on  the  road 


Avff.  cost.$  .0196  $0^0316  $  •0219.  $  .0731 
of  the  past  season,  it  would  be  necessary  to  re- 
surface it  in  about  two  years,  even  under  ordin- 
ary repairs.  The  Highway  Commission  con- 
cludes for  the  present  that  tarviating  is  the  best 
method  for  protecting  the  surface  of  macadam 
roads,  consequently  at  Lynn,  Weston,  Wayland, 
and  other  points  this  process  has  been  used. 

At  Lynn  a  road  extends  across  the  marshes, 
and  is  much  exposed  to  sun,  wind  and  high- 
speed automobile  operation.  The  result  was  that 
one  year  from  completion  of  about  a  mile  of 
almost  perfect  road,  the  highway  had  to  be  re- 
surfaced. A  month  later  tarvia  was  applied. 
An  unusual  expense  was  incurred  in  the  re- 
moval of  a  crust  formed  by  the  fine  stone  and 
dust  swept  to  the  sides  by  the  automobiles,  and 
used  for  binder  in  re-surfacing.  It  was  rolled 
down  with  saltwater,  and  when  the  surface  came 
to  be  cleaned  about  0.5  in.  qi  this  crust  was 
found,  which  had  to  be  loosened  with  harrows 
and  picks  and  taken  up  with  shovels.  The  portion 
of  the  road  on  which  the  tar  was  coolest  when 
used  made  the  best  surface.  In  order  to  allow 
use  of  the  road  it  was  tarviated  half  at  a  time, 
but  the  result  was  a  patch  at  the  overlap.  Since 
July  4  the  road  has  shown  practically  no  signs 
of  wear,  though  subjected  to  probably  as  much 
automobile  travel  as  any  road  in  Massachusetts. 
The  only  repairs  necessary  have'  been  at  a  few 
small  spots,  the  largest  not  over  2  ft.  long, 
where  all  the  crust  of  mud  was  not  removed. 

On  the  Wayland  road  it  was  necessary  to  first 
patch  and  re-surface  the  entire  macadam  and 
clean  it,  which  ran  up  the  cost.  At  Weston  the 
surface  was  beftter.  It  was  found  at  Wayland  that 
by  rolling  clean  sand  into  the  Kto.  2  stone  on 
the  surface,  only  a  little  more  tar  was  used  than 
on  an  old  hard  road.  This  disproved  the  idea 
that  one  could  not  tarviate  on  a  newly  re-sur- 
faced road.  The  tar  was  used  on  the  clean,  new 
stone   without   spreading   stone   dust   and   water. 
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The  result  has  been  better  on  the  newly  re-sur- 
faced places.  A  number  of  experiments  with 
sand  and  stone  screenings  were  made  for  a 
covering  material,  but  the  best  results  were  ob- 
tained with  pea  stone.  All  fine  dust  and  floury 
material  should  be  excluded. 

At  Wayland,  as  an  experiment,  a  mixture  of 
pitch  was  tried  in  the  proportion  of  one  barrel 
of  pitch  to  three  of  tar,  and  one  to  four  also. 
There  was  no  apparent  difference  in  the  applying 
nor  as  yet   in   the   wear. 

The  U.  S.  Government,  through  the  Good 
Roads  branch  of  the  Department  of  Agriculture, 
working  with  the  Commission,  conducted  some 
experiments  on  the  Wayland  and  Weston  roads. 
Mr.  Prevost  Hubbard,  a  chemist,  of  Washington, 
was  in  charge.  Tarvia,  coal  tar,  water-gas  tar, 
rosin,  salt  and  terra-colio  were  tried  singly  and 
in  mixtures.  The  terra-colio,  an  emulsion  of  a 
crude  oil  preparation,  has  done  very  well  as  a 
dust  layer  in  two  appUcations.  There  seems  to 
be  little  choice  between  any  of  these;  possibly 
the  mixture  of  coal  and  water-gas  tar  with  rosin 
and  salt  may  have  the  best  qualities  for  wearing 
surface  and  dust  laying.  The  water-gas  tar  was 
also  used  alone.  It  was  spread  on  the  macadam 
from  a  tank  car  and  then  covered  with  fine 
gravel  and  rolled.  At  first  the  tar  and  sand 
mixture  became  loose  in  patches,  but  it  gradually 
packed  down  and  now  presents  a  very  good  sur- 
face, giving  practically  no  dust.  Careful  records 
of  weather  and  temperature  were  kept  in  all 
this   work.     The  following  costs  were  obtained : 

Cost      Tarvia 
per  per 

Length.  Width.  Area.        Sq.  Yd.  Sq.  Yd. 

Lynn    0.78111.  31.4  ft.   14.480  sq.  yd.  $0,087  0.44  gaL 

Weston  ...  3.15  in.  15.0  ft.  27,720  sq.  yd.  0.12  0.55  gal. 
Wayland    ..  2.25  in.   13.0ft.   18,286  sq.  yd.     0.215  0.55  gal. 

resurf. 

The  tarvia  work  at  Wayland  cost  about  8  cents 
per  square  yard.  At  Lynn  the  road  was  near 
the  coal  tar  company's  base  of  supplies.  The 
Commission  used  two  heating  kettles,  heating 
four  or  five  barrels  of  tar  at  once.  An  average 
of  1,000  lin.  ft.  or  2,000  sq.  yd.  a  day  with  one 
gang  was  about  the  best  that  could  be  done  in 
fair,  dry  weather.  Mr.  Pillsbury  advocated  the 
use  of  larger  kettles,  regular  machines  for  heating 
and  spreading  the  tar,  as  in  France ;  cleaner 
sweeping,  perhaps  with  a  vacuum  cleaner;  se- 
curing uniformity  of  tar  by  test  and  inspection, 
and  not  beginning  work  before  May  i  or  con- 
tinuing it  after  Oct.  i.  He  stated  that  the  Warren 
Brothers  bitulithic  pavement  seems  to  stand  the 
wear  of  automobiles  best,  but  at  too  high  a  cost. 
He  doubted  the  permanence  of  a  coating  of  tar 
on  state  highways,  and  suggested  increasing  the 
depth  of  the  tar  surfacing,  either  by  forcing  it 
farther  into  the  stone  when  the  roads  are  first 
built,  by  using  compressed  air,  or  by  increasing 
the  thickness  on  the  top.  Gravel  roads  show  the 
effect  of  automobile  travel  much  less  than  those 
of  broken  stones.  Macadam  filled  with  sand  of 
proper  quality  is  much  less  damaged  by  auto- 
mobiles than  macadam  consisting  purely  of  the 
clean  stone  with  the  binding  material  used  merely 
on  the  surface.  Mr.  Pillsbury  stated  that  he 
had  not  noticed  any  tarviated  roads  in  a  slippery 
state  yet.  His  construction  outfit  consisted  of 
two  kettles,  one  pair  of  horses,  twelve  to  four- 
teen laborers  and  teams  to  haul  sand  and  stone. 

The  next  paper  was  on  dust  suppression  in  the 
Boston  Park  Department  in  1907,  by  Mr.  John 
A.  Peftigrew,  Superintendent  of  Parks,  read  by 
Mr.  Shea.  From  12  miles  of  roadway  treated 
with  oil  in  1906,  the  treatment  was  extended  this 
year  over  the  whole  system  of  roads,  about  44 
miles  in  all,  with  satisfactory  results,  the  .dust 
being  laid  perfectly.  The  cost  of  the  oil  treat- 
ment is  cheaper  than  watering.  The  cost  of 
watering  was  computed  a  few  years  ago  at  $489 
per  mile  of  30  ft.  roadway  on  182  days  in  Frank- 
lin Park,  and  $883  per  mile  of  30  ft.  roadway 
for  the   same  service  on  230  days  on  Common- 
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wealth  Ave  Aa  averag^of  $686.00  per  mile  is  a 
veo"  fair  estimate  for  the  entire  system.  From 
April  IS  to  Nov.  I  the  cost  of  oiling  has  been 
(352.67  per  mile  of  roadway  30  ft.  wide,  or  2 
cents  per  square  yard.  The  total  amount  used 
between  the  above  dates  was  1.49  pints  per  square 
yard.  The  dusty  season  is  not  quite  over.  There 
is  a  diflference  of  $333  per  mile  in  favor  of  the 
oil  treatment  The  watering  practice  is  to  water 
whenever  the  dust  flies,  if  the  temperature  is 
not  below  24°  Fahr. 

The  asphaltum  in  the  oil  has  a  binding  effect 
on  the  road  surface,  and  less  surface  repairs  are 
necessarj-.  Less  washing  results  from  rains,  and 
less  gutter  scraping  is  necessary.  The  softer 
footing  on  an  oil-treated  road  is  a  benefit  to 
horses,  reducing  the  cost  of  shoeing.  Tht  oil 
is  applied  in  the  form  of  an  emulsion.  The  first 
application  of  the  season  contains  about  16  per 
cent,  of  oil  to  form  a  basis;  renewals  contain 
from  5  to  8  per  cent  of  oil,  and  are  made  in 
from  10  to  20  days,  according  to  location  and 
ase  of  roadways.  The  emulsions  are  made  by 
steam  pumps,  which  do  all  the  work  of  the 
transference  and  agitation  of  mate.rials.  To 
emulsify  2  barrels  of  oil,  18  lb.  of  common  soap, 
at  4}i  cents  a  pound,  are  suflicient,  with  one 
barrel  of  water.  This  stock  is  taken  on  the 
work  and  supplies  the  ordinary  sprinkling  wag- 
ons, which  do  the  work  of  applying  the  emulsion 
to  the  roads,  the  mixing  in  the  sprinkling  wag- 
ons being  accomplished  at  the  street  posts  or 
hydrants. 

The  Department  is  still  in  favor  of  a  thin 
Tolling  cushion  of  coarse  sand  or  fine  screenings 
saturated  with  oil.  This  is,  however,  hard  to 
maintain  on  curved  roads,  the  swing  of  the 
wheels  throwing  it  to  the  outer  side  of  the 
ctu-ve.  It  is  thought  that  this  cushion  releases 
the  air  suction  below  the  tire,  so  destructive  to 
the  road  binder.  Fine  or  dead  sand  of  a  yellow 
•cotor  makes  a  pleasing  surface,  but  if  too  heavily 
treated  with  oil  an  asphaltum  surface  will  result, 
with  tendency  to  scale.  In  Jhe  brief  discussion 
which  followed,  Mr.  Shea  stated  that  the  oil 
used  is  a  Texas  variety  with  an  asphalt  base, 
and  that  about  two  applications  of  sand  were 
made  during  the  season.  The  cost  of  sanding 
was  not  figured. 

Mr.  Charles  W.  Ross,  Street  Commissioner 
■of  Newton,  then  described  experiments  made  in 
that  city  with  road  preservatives,  chiefly  on  Com- 
monwealth Ave.  This  thoroughfare,  which  is  a 
continuation  of  the  avenue  of  the  same  name  in 
Boston,  extends  5  miles  through  this  residential 
suburb,  and  is  divided  into  a  north  side  used  for 
teams,  a  central  boulevard  section  used  by  trolley 
lines,  and  a  south  roadway,  36  ft.  wid^,  used  ex- 
clusively for  automobiles.  A  section  of  3,500 
«q.  yds.  had  hot  tarvia  applied  during  1906,  and 
went  through  the  past  winter  excellently.  Mr. 
Ross  stated  that  the  road  was  in  better  condition 
this  year  than  last,  and  he  attributed  a  smoothing 
down  action  on  the  tarvia  to  the  rubber  tires 
traversing  it  Another  section  was  laid  with 
tarvia  over  an  area  of  28,843  sq.  yds.,  at  a  cost 
on  the  average  of  11  cts.  this  year.  The  road 
has  a  coating  like  india  rubber.  At  Washingfton 
St,  Newton  Lower  Falls,  tarvia  was  used  covered 
with  %  in.  sand  and  fine  screened  gravel,  which 
gave  better  results  than  the  flour  of  screened 
stone,  which  is  dusty. 

Asphaltoline  was  also  successfully  used  on  Com- 
monwealth Ave.  at  a  cost  of  6  cents  per  square 
yard.  Mr.  Ross  stated  that  oil  does  not  save  the 
surface  of  the  road,  but  it  stops  the  blowing  off 
of  dust  No  complaint  has  been  received  from 
residents  of  Newton  streets  on  which  oil  or  tarvia 
has  been  tried.  The  cost  of  spreading  Texas  oil 
with  machinery  was  2.5  cents  per  sq.  yard.  A 
light  coating  of  sand  shaken  on  afterwards  has 
been  found  to  stop  spattering.  On  another  street 
in  Newton  the  roadway  was  rolled  with  j4-'n- 


stone,  and  hot  screenings  mixed  with  20  gal.  of 
oil  per  cubic  yard  of  screenings  were  spread  with 
shovels.  The  work  was  done  in  June  and  the 
whole  cost  was  12  cents  per  square  yard.  The 
street  has  not  been  watered  since. 

Another  experiment  was  tried  on  a  section  of 
Commonwealth  Ave.,  where  the  roadway  was 
worn  down  2  or  3  in.  lower  at  the  centre  than  at 
_  the  sides.  A  thin  mortar  made  of  i  part  Port- 
land cement  and  4  parts  sand  was  swept  upon  the 
road  with  a  broom  at  a  cost  of  7%  cents  per 
square  yard.  This  has  been  in  service,  with  very 
good  satisfaction,  since  last  June.  The  experi- 
ment was  also  tried  of  sweeping  tarvia  upon  the 
cement  to  smooth  it,  and  on  a  short  section  of 
roadway  this  has  lasted  well  since  the  past  sum- 
mer season.  A  penetration  of  J4  '"•  had  been 
obtained  with  the  tarvia  put  down  a  year  ago. 
Asphaltoline  went  fully  i  in.  into  the  macadam. 

Col.  Wm.  D.  Sohier,  of  Beverly,  referred  to 
the  success  of  the  calcium  chloride  treatment  as 
a  dust  layer  in  Beverly  last  summer,  and  also  out- 
lined work  done  with  oil.    In  using  oil  he  urged 
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putting  enough  material  on  top  to  permit  the  oil 
to  come  up  through  it  He  emphasized  the  impor- 
tance of  not  applying  the  oil  in  cold  weather  un- 
less it  is  heated,  pointed  out  the  necessity  of  slop- 
ing the  road  first,  and  stated  that  the  oil  should 
not  be  allowed  to  go  within  18  in.  of  the  gutters. 
About  half  a  gallon  of  oil  per  square  yard  is 
ordinarily  adequate.  Col.  Sohier  warned  the 
members  against  leaving  an  oiled  roadbed  over 
night  without  gravelling  the  surface,  on  account 
of  the  washouts  incidental  to  showers.  Better 
results  can  be  secured  with  calcium  chloride  and 
water  than  with  water  alone. 

Mr.  George  Kimball,  Superintendent  of 
Streets,  Manchester,  stated  that  he  used  a  tar 
and  pitch  composition,  proportions  not  stated,  on 
the  top  surface,  mixed  with  egg  and  nut  stone. 
This  was  applied  in  wheelbarrows  with  a  rake, 
and  no  mud  resulted.  Dust  was  considerably  re- 
duced. Good  results  had  also  been  obtained  with 
calcium  chloride.  He  had  oiled  23  miles  of  road 
at  a  cost  of  6.5  cents  per  yard,  including  spread- 
ing the  top  dressing  of  crushed  stone,  and  had 
secured  2l4  in.  penetration  below  the  surface. 

Mr.  A.  B.  Cowdery,  of  Boston,  stated  that  the 
treatment  of  hollows  in  the  roadway  with  tarvia 
and  stone  dust  might  cause  the  bunches  pre- 
viously referred  to,  unless  the  roadway  were  care- 
fully surfaced  first.  Tarvia  will  not  be  smooth 
if  the  screenings  are  coarse  when  rolled  into  it 
He  emphasized  the  proper  methods   of  handling 


such  work  from  the  standpoint  of  the  tarvia  rep- 
resentative. 

Mr.  Benjamin  P.  Richardson,  president  of  the 
Calcide  Process  Company,  discussed  the  classifi- 
cation of  roads  according  to  traffic,  and  stated 
that  main  arteries  over  which  automobiles  are 
allowed  to  run  between  towns  at  unlimited  speeds 
are  not  advantageous  subjects  for  calcium  chloride 
treatment  This  treatment  is  at  its  best  in  cities 
and  towns  where  there  is  a  large  percentage  of 
foot  traffic.  The  treatment  is  odorless  and  spot- 
less. Last  summer  a  test  was  made  under  the 
supervision  of  the  Department  of  Agriculture 
on  a  road  in  the  government  grounds  at  Wash- 
ington. The  road  originally  was  built  of  trap 
rock,  patched  with  limestone  and  then  repaired  a 
second  time  with  trap  rock.  The  upper  and  lower 
stones  had  ground  the  limestone  to  powder,  and 
this  dust  had  destroyed  the  binding  properties  of 
the  surface.  The  first  treatment  with  calcium 
chloride  was  in  July,  and  since  that  time  but  two 
or  three  applications  have  been  made.  The  road 
is  now  in  very  satisfactory  condition.  At  Hing- 
ham,  Mass.,  the  calcium  chloride  treatment  has 
been  found  cheaper  than  water,  leaving  no  dust 
and  mud,  keeping  new  macadam  moist  and  hold- 
ing it  in  dry  weather. 

At  Beverly  Farms  last  summer  9.69  miles  were 
treated,  with  an  area  of  108,013  sq.  yd.  This 
was  treated  for  five  months;  the  road  was  19 
ft.  wide  and  over  it  passes  heavy  traffic  at  high 
speed.  In  one  day  1,182  vehicles  were  counted 
passing  in  10  hours,  including  692  automobiles. 
The  calcium  chloride  was  applied  by  a  new  pat- 
ented method,  which  loads  a  600-gal.  cart  with  a 
concentrated  liquor  and  deposits  100  gal.  each 
into  six  tins  at  the  standpipes  by  the  side  of  the 
road ;  when  the  cart  is  empty  it  turns  around 
and  syphons  500  gals,  of  water  to  100  gals,  cal- 
cium into  its  tank  at  each  standpipe.  The  diluted 
liquid  is  spread  on  the  road  and  the  latter  process 
repeated  at  each  standpipe  until  the  six  tins  are 
emptied.  About  four  times  as  much  work  can 
be  done  in  this  way  with  one  cart  and  a  pair  of 
horses  as  by  the  old  method.  It  was  found  by  a 
number  of  tests  that  a  600-gal.  cart  would  cover 
an  average  of  3,800  sq.  yd.  per  load  and  spread 
28  loads  of  water  per  day  at  a  cost  of  2.4  cents 
per  square  yard,  with  three  coats  of  water  per 
day  for  seven  months.  Calcium  chloride  can  be 
applied  for  a  seven  months'  season  at  an  average 
distribution  of  twelve  600-gal.  loads  per  day,  at 
a  total  cost,  including  the  chemical,  of  3.5  to  4 
cents  per  square  yard. 


The  Ore-Handling  Arrangements  at  the 
works  of  the  Bethlehem  Steel  Co.  are  rather 
unusual  on  account  of  the  fact  that  the  trains 
on  which  the  ore  is  brought  to  the  work  come 
in  on  tracks  considerably  higher  than  the  stor- 
age yard.  As  a  result  of  this  topographical  con- 
dition the  ore  cars  are  run  into  a  rolling  car 
dump  at  the  top  of  the  retaining  wall  which 
bounds  the  high-level  receiving  track.  This  un- 
loader  is  a  long  cylinder  into  which  two  cars 
are  run  at  a  time;  these  are  then  locked  in 
place  ^inside  the  cylinder  which  is  rolled  side- 
wise  so  that  the  ore  is  dumped  over  the  edges 
of  the  cars,  falling  into  hoppers  at  a  lower  level. 
These  hoppers  are  located  above  a  track  on  which 
cars  can  be  run  to  receive  the  ore  and  take  it 
directly  to  the  furnaces.  In  case  the  ore  is 
not  to  go  directly  to  the  furnaces,  another  type 
of  car  is  run  under  the  hoppers  and  transfers 
the  coal  a  few  feet  sidewise  to  a  long  trough  of 
concrete,  which  has  a  cross-section  at  the  bottom 
approximately  the  same  as  that  of  a  grab  bucket 
From  this  trough  the  ore  is  picked  up  by  a 
bucket  suspended  from  an  ore  bridge  550  ft. 
long  over  all,  supported  by  two  traveling  towers 
247  ft  apart  on  centers.  This  bridge  covers  the 
whole  stock  pile  and  enables  the  contents  of  the 
bucket  to  be  dropped  wherever  desired. 


November  23,  1907. 

Wrecking  a  Brick  Smokestack. 

By    Edward    £.    Wall.,    M.    Am.    Soc.    C.    E. 


On  Sept.  28,  1907,  the  Water  Department  of 
St.  Louis.  Mo.,  threw  down  a  brick  smokestack 
■  at  the  abandoned  low-service  pumping  plant  at 
Bissell's  Point.  This  plant  has  not  been  used  for 
twelve  years  or  more,  but  was  kept  in  repair  and 
the  boilers  under  fire  for  emergency  use,  until 
igo3,  when  the  fires  were  put  out  and  the 
buildings  closed  up.  A  year  later  the  engines 
and  boilers  were  sold  and  removed.  The  build- 
ings are  substantial  and  in  good  condition,  but 
this  stack  had  been  badly  cracked  along  its  en- 
tire length  above  the  base,  originally  caused  by 
being  struck  by  lightning  many  years  ago.  It 
was  strengthened  by  six  steel  hoops  evenly  spaced 
throughout  its  length.  Lately  the  cast-iron  cor- 
nice at  the  top  opened  up  at  the  joints,  and  it  was 
decided  to  throw  it  down  before  some  portion  of 
it  fell  upon  the  adjoining  tracks  of  the  Burling- 
ton railroad.  There  was  danger  that  a  portion 
of  it  might  become  dislodged  by  the  jar  of  pass- 
ing trains  and  fall  upon  a  car  and  cause  a  wreck. 

This  stack  was  completed  in  1871  and  was 
built  of  hard  hand-made  brick  laid  in  cement 
mortar.     It  stood  at  the  southwest  corner  of  the 
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ing  the  stack  between  the  openings.  The  core 
wall  was  cut  entirely  away  for  about  one-fourth 
of  its  circumference  on  the  south  side.  Nineteen 
ij4-in.  holes  were  drilled  in  these  piers,  of  depths 
ranging  from  12  to  24  in.,  and  loaded  with  two 
sticks  of  dynamite  each,  about  20  lb.  altogether. 
Two  of  the  holes  in  one  of  the  central  piers 
were  drilled  in  the  sides  of  that  pier,  sloping 
downward  at  an  angle  of  45  deg. 

The  brick  masonry  of  the  base  was  very  hard, 
making  the  cost  of  cutting  and  drilling  excessive. 
The  total  cost  of  labor  and  dynamite  was  $97. 
The  salvage  was  only  about  20,000  brick,  owing 
to  the  fact  that  the  masonry  was  so  well  bonded 


■CH//hoha 


573 


Instructions  for  Foremen. 


A  manual  of  rules  for  construction,  prepared  and   copy- 
righted by  John  W.  Ferguson  Co.,  Paterson,  N.  J., 
and  New  York. 


Position  of  Holes  Cut  In  Stack. 


General  Foreman. — A  General  Foreman  will  be 
placed  in  charge  of  each  job,  he  will  be  responsi- 
ble for  the  care  of  tools,  material  and  the  prop- 
erty of  this  company,  and  the  maintaining  of 
harmonious  relations  with  the  "Owneis,  Archi- 
tects and  Sub-Contractors  (in  other  words,  he 
will  be  the  representative  of  the  Company  on 
the  particular  work  where  he  is  employed  and 
be  responsible  for  the  results  obtained). 

Other  Responsibilities : 

1,  That  all  records  are  properly  kept  by  Time- 
keeper. 

2,  To  examine  all  plans  (original  or  cor- 
rected). 

3,  That  old  plans  are  cancelled. 

4,  That  only  latest  information  is  used  in  ex- 
ecuting work. 

5,  To  examine  all  letters,  instructions  and  otiier 
information  coming  to  job — initial  same  and 
give  to  Timekeeper. 

6,  That  danger  signs  are  placed  at  all  Ele- 
vators and  all  persons  prohibited  from  riding 
on  them. 


Views  of  the   Brick  Stack  of   the    Bissell's  Point   Station,   St.    Louis    Water-Works. 


bbiler  house,  about  10  ft.  away,  and  not  more 
than  15  ft.  from  the  nearest  railroad  track  on 
the  west.  There  was  about  45  deg.  of  available 
space  to  the  southeast,  where  it  could  be  thrown 
without  causing  any  damage.  This  stack  was 
octagonal  in  section,  standing  on  a  base  of  the 
same  section  20  ft.  9  in.  high,  the  walls  of  the 
base  being  2  ft.  9  in.  thick.  The  core  wafl  was 
8  in.  thick,  being  separated  from  the  stack  wall 
by  an  annular  space  of  6  in. 

The  outside  diameter  of  the  base,  exclusive  of 
the  stone  trimmings,  was  13J4  ft.,  the  stack  above 
the  base  being  11  ft.  in  diameter  and  8  ft.  8  in. 
just  below  the  cornice.  The  total  height  above  the 
ground  was  127  ft.  4  in. 

Four  openings,  approximately  36  in.  wide  by  24 
in.  high,  were  cut  through  the  2-ft.  9-in.  brick 
walls  of  the  base,  as  shown  in  the  illustrations. 
There  was  doorway  2  ft.  3  in.  wide  and  about 
5  ft.  high,  built  through  the  base  on  the  north 
side  of  the  stack,  which  left  four  piers  support- 


together  that  the  bricks  did  not  readily  separate 
at  the  mortar  joints.  The  space  covered  on  the 
ground  by  the  wreck  was  146  ft.  by  an  average 
width  of  20  ft.,  and  the  farthest  brick  was  found 
185  ft.  away.  The  cost  of  clearing  away  the 
debris  was  about  $175. 

No  damage  was  done  to  the  adjoining  boiler 
house,  and  nothing  whatever  fell  on  the  railroad 
tracks.  The  stack  fell  with  its  center  line  not 
more  than  2  ft.  from  the  location  previously 
marked  out  for  it. 


The  Mont  Cenis  Route,  the  oldest  of  the 
Alpine  through  lines,  is  to  follow  the  lead  of 
the  St.  Gothard  and  Simplon  routes  and  employ 
electric  traction  on  its  mountain  division.  Under 
the  stress  of  the  competition  of  the  more  re- 
cent lines,  the  French  government  has  also 
double-tracked  the  approach  to  the  tunnel  on 
its  side  of  the  mountains  and  the  Italian  gov- 
ernment will  carry  this  double-tracking  to  Turin. 


7,  That  "No  Smoking"  signs  are  put  up  and 
the  rule  enforced  as  soon  as  any  carpenter  work 
is  started  or  where  the  Rules  of  the  Owmers  pro- 
hibit smoking  on  their  property. 

8,  That  all  street  obstructions  are  properly 
guarded  by  red  lanterns  at  night,  and  all  city 
or  other  ordinances  are  observed. 

9,  That  the  watchman  properly  attends  to  his 
duties. 

10,  To  enforce  Book  of  Instruction  and  any 
special  instructions. 

Sub-Foremen. — Sub-Foremen  will  be  responsi- 
ble for  the  work  under  their  immediate  charge 
and  the  final  result  obtained  and  shall  be  sub- 
ject to  supervision  and  instruction  from  General 
Foremen. 

Timekeeper  and  Material  Clerk. — ^The  Time- 
keeper will  be  subject  to  instructions  from  the 
General  Foreman. 

Responsibilities: 

He  shall  keep  all  records  neatly  and  accurate- 
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ly  in  books  and  on  forms  furnished  by  Main  Of- 
fice.   He  shall  do  other  clerical  work  as  required 
by  Book  of  InstnKtions,  or  special  instructions. 
Regular  Records: 

1,  All  men  employed,  time  worked  by  each  and 
the  distribution  of  labor. 

2,  Number  of  men  employed  by  Sub-Contrac- 
tors. 

3,  All  materials  received  (including  checking, 
as  unloaded,  or  delivered). 

4,  -Ml  charges  for  extra  work  against  Owner, 
or  Sub-Contractors. 

5,  He  shall  file  all  InstnKtions,  letters,  sched- 
ules, etc.,  in  such  manner  as  to  be  easy  of  access. 
He  shall  see  that  the  General  Foreman  has  ini- 
tialed all  such  papers  and  shall  himself  initial 
them  also,  before  filing. 

6,  All  records,  files,  drawings,  etc.,  shall  be 
preserved  and  delivered  to  Main  Office  when  job 
is  completed. 

7,  Duplicates  (carbon  sheets)  of  all  orders,  let- 
ters, instructions,  etc.,  must  be  sent  to  the  Main 
Office. 

Drawings: 

1,  All  drawings  shall  be  properly  cared  for  and 
preserved. 

2,  They  should  remain  flat  (not  rolled)  and  be 
easy  of  access. 

3,  Drawings  made  void  by  new  drawings  must 
be  plainly  marked  in  red  pencil,  "Void." 

4,  Void  drawings  must  be  kept  in  a  place  sep- 
arate from  all  other  drawings  and  must  not  be 
destroyed  except  by  some  one  in  authority  from 
Main  Office. 

Cx>ntract  Number,  Headings  and  Job  Numbers: 

1,  All  time  and  material  shall  be  recorded  and 
reported  according  to  the  Headings  supplied  by, 
or  approved  by.  Main  Office.  This  is  absolutely 
necessary  and  applies  to  everything. 

2,  Each  General  Contract  will  be  given  an  in- 
dividual number,  which  shall  be  used  in  connec- 
tion with  all  orders,  reports,  etc. 

3,  The  word  "Heading"  is  used  to  designate 
the  divisions  of  work  under  the  General  Con- 
tract; also  each  individual  piece  of  extra  work 
done  in  connection  with  each  General  Contract 
under  the  classification  of  Day's  Work,  Unit 
Price  Work  or  Extra  Contract  Work.  In  addi- 
tion to  the  Heading  each  item  of  Extra  Work 
will  be  given  a  serial  number  called  Job  Num- 
ber, to  aid  the  Main  Office  when  rendering  bills 
for  Extra  Work.  The  same  Heading  with  Job 
Number  must  always  be  used  for  the  same  divi- 
sion or  piece  of  work. 

4,  It  should  be  borne  in  mind  always  by  (Gen- 
eral and  Sub-Foremen  and  by  Timekeepers  that 
the  men  in  Main  Office  who  are  keeping  the 
books  are  not  familiar  with  the  construction 
work  and  accordingly  must  depend  upon  the 
written  information  from  the  job,  to  make  nec- 
essary charges  and  credits.  ' 

5,  Any  work  in  Original  Contract  and  about 
which  Timekeeper  has  any  doubt  as  to  the  proper 
Heading  shall  be  reported  to  Main  Office,  with 
request  for  information. 

6,  If  there  is  occasion  to  start  Extra  Work, 
before  Main  Office  has  stated  what  Heading  to 
use,  the  Timekeeper  shall  use  a  distinctive  Head- 
ing approved  by  General  Foremen,  and  promptly 
notify  Main  Office.  Such  a  Heading  shall  be 
written  the  same  always,  or  until  changed  by, 
or  any  change  approved  by,  Main  Office. 

Labor. — Time  must  be  taken  at  least  four  times 
a.  day,  at  the  morning  and  noon  starting  times, 
and  the  noon  and  evening  quitting  times. 

Distribution : 

1,  A  statement  showing  the  distribution  of  all 
labor  according  to  the  Headings  and  Job  Num- 
bers must  be  returned  to  Main  Office  each  week, 
ending  on  the  day  for  closing  the  pay. 

2,  The  statement  must  show  the  number  of 
hours  at  each  rate  of  pay  which  were  spent  on 
each  Heading,  whether  on  Original  Contract  or 


Extra  Work,  or  to  be  charged  to  Sub-Con- 
tractors. 

Material. — The  General  Foreman  will  be  fur- 
nished by  Main  Office  with  the  following: 

Copy  of  each  order  for  material. 

List  of  materials  as  ordered  with  dates  for 
delivery. 

Foreman's  bill  showing  where  material  is  to 
be  used. 

If  above  or  other  information  is  not  received 
promptly,  it  must  be  asked  for  at  once. 

1,  The  General  Foreman  must  note  particu- 
larly the  time  stated  for  the  delivery  of  each  lot 
or  item  of  material  and  promptly  notify  the  Main 
Office  if  he  thinks  the  date  is  too  early  or  too 
late. 

2,  The  General  Foreman  will  be  held  respon- 
sible for  keeping  himself  supplied  with  material. 
He  must  not  take  for  granted  that  it  is  going  to 
be  delivered  at  the  time  mentioned  in  the  order, 
but  shall  make  inquiries  as  to  its  shipment  from 
time  to  time  and  look  far  enough  ahead  to  insure 
its  being  on  the  job  when  required. 

3,  To  be  properly  supplied  with  material,  will 
insure  rapid  and  economical  work. 

Care  of  Material : 

1,  Any  material  which  can  be  damaged  by  be- 
ing exposed  should  be  properly  protected. 

2,  Cement  and  lime  should  be  stored  in  sheds 
and  raised  off  the  ground  to  prevent  its  being 
affected  by  moisture. 

3,  Kiln-dried  lumber  should  be  properly  stored 
under  cover,  preferably  in  a  shed,  if  not,  it 
should  be  well  protected  by  canvas  or  boards. 

4,  Light  lumber,  such  as  beams,  plank,  boards, 
etc.,  should  be  properly  "piled  when  received  and 
when  not  used  immediately  should  be  "stuck" 
so  that  it  may  dry  out  and  not  become  water 
soaked. 

5,  Brick  should  be  put  under  a  shed  or  well 
covered  with  canvas  during  the  Winter  months. 

6,  All  hardware  and  small  supplies  should  be 
kept  under  lock  and  key  and  only  given  out  as 
required  for  immediate  use. 

Receipt  of  Material : 

I,  The  General  Foreman  must  give  all  mate- 
rial a  General  Inspection  before  it  is  unloaded, 
particularly  from  cars  or  boats.  If  he  finds  that 
it  is  not  up  to  the  quality  contracted  for,  he 
must  not  permit  it  to  be  unloaded,  but  at  once 
notify  the  party  from  whom  it  was  purchased 
(and  at  the  same  time  the  Main  Office)  that  the 
quality  is  not  what  it  should  be,  so  that  an  in- 
spection can  be  made  by  the  seller  before  the 
material  is  unloaded  or  used. 

?,  Material  delivered  by  team  should  be  ac- 
companied by  invoice  or  delivery  slip  in  dupli- 
cate, one  to  be  signed  and  delivered  to  driver, 
and  the  other  signed  and  returned  to  Main  Of- 
fice. If  invoices  or  delivery  slips  do  not  accompany 
material,  receipts  in  duplicate  shall  be  made  out 
on  the  proper  forms,  and  treated  in  same  man- 
ner. 

3,  Brick,  sand,  stone  or  other  material  deliv- 
ered in  large  bulk  can  be  receipted  for  by  the 
use  of  tickets  for  each  load,  with  a  receipt  at 
the  end  of  each  day  for  the  full  amount  deliv- 
ered. 

4,  Invoices  or  slips  for  material  must  be 
marked  with  the  proper  Heading  (if  for  original 
contract  so  state),  showing  where  material  is 
to  be  used.         , 

5,  Material  delivered  on  cars  or  boats  must  be 
tallied  or  measured  as  unloaded.  \ 

6,  A  separate  report  shall  be  made  for  each 
car  or  boat  showing  date  received,  car  number 
and  initial  or  name  of  boat,  so  that  Main  Office 
may  identify  each  lot. 

7,  When  lumber  has  been  passed  by  an  Official 
Inspector,  a  reporting  showing  merely  the  num- 
ber of  pieces  received  is  sufficient. 

Record  of  Material : 

A  complete  record  must  be  kept  in  a  book  for 


that  purpose  of  all  material  received  with  the 
dates  and  other  information  for  identification.  , 
This  is  in  addition  to  the  invoices  and  reports 
made  to  Main  Office.  A  separate  page  in  the 
Record  Book  must  be  allowed  to  each  firm  sup- 
plying material. 
Transfer  of  Material: 

1,  All   material   transferred    from   one   job   to 
.  another,  or  from  the  Original  Contract  to  any 

item  of  Extra  Work,  must  be  accurately  tallied, 
.ind  a  report  made  to  Main  Office  of  such  trans- 
fer the  same  day. 

2,  The  report  must  show  the  Heading  from 
which  the  material  was  taken,  and  the  Heading 
to  which  it  has  been  transferred. 

Shortage  and  Damage  of   Material: 

1,  The  General  Foreman  should  compare  the 
total  amount  of  material  delivered  with  the 
amount  ordered,  so  that  any  shortage  may  be 
noted  at  once  and  not  found  out  when  too  late 
to  avoid  delay  in  the  work. 

2,  Invoices  or  slips  shall  be  marked  before  re- 
turning to  Main  Office,  indicating  any  shortage, 
defects  or  criticisms. 

3,  All  shortages  or  damage  of  materials  must 
be  reported  without  delay  to  the  parties  furnish- 
ing it,  either  by  General  Foreman  direct  or 
through  Main  Office. 

4,  If  material  is  damaged  in  transit,  claim 
must  be  filed  promptly  with  the  Agent  of  the 
Railroad  Company,  and  he  shall  be  requested 
to  inspect  the  material  before  it  is  unloaded. 
The  Main  Office  shall  be  notified  at  once  by  letter 
of  such  action. 

Tools. — Each  job  will  be  furnished  with  an 
equipment  of  tools  necessary  for  the  execution 
of  the  work.  The  General  Foreman  must  make 
a  list  of  his  requirements  before  starting  the  job, 
and  be  responsible  for  having  all  the  tools  re- 
quired on  hand  before  they  are  actually  needed. 
The  General  Foreman  will  be  responsible  for 
their  proper  care  and  return  when  the  job  is  fin- 
ished, also  that  any  necessary  loss  or  damage 
does  not  occur.  Any  shortage  or  breakage  must 
be  accounted  for. 

In  an  Emergency,  the  General  Foreman  is  au- 
thorized to  purchase  special  equipment  required, 
but  he  should  endeavor  to  look  far  enough  ahead 
so  that  what  he  requires  may  be  supplied  from 
the  Yard  or  purchased  by  Main  Office.  Report 
must  be  made  immediately  upon  the  purchase  of 
special  equipment,  noting  the  urgency  which  de- 
manded it. 

When  the  job  is  large  enough  a  Storekeeper 
should  be  placed  in  charge  of  all  tools,  equip- 
ment and  small  supplies,  who  shall  be  held  re- 
sponsible for  their  general  care  and  for  any  losses 
which  may  occur.  In  case  it  is  advisable  to  em- 
ploy a  Storekeeper,  the  General  Foreman  should 
designate  some  one  to  look  after  the  tools  and 
equipment,  to  insure  their  being  properly  cared 
for  and  not  lost,  stolen  or  destroyed,  or  left  lying 
around  when  not  in  use. 

The  General  Foreman  must  see  that  the  equip- 
ment of  tools  and  scaffolding  or  material  is  not 
wastefully  used,  cut  up  or  destroyed,  and  he  can- 
not be  too  strongly  impressed  with  the  necessity 
of  enforcing  this  rule,  when  a  tendency  to  violate 
it  is  shown  by  any  one  in  his  employ.  This  should 
be  done  at  the  start  and  not  after  it  has  become 
a  habit  with  some  workmen. 

Any  part  of  the  equipment  which  becomes  dam- 
aged or  unfit  for  use  should  be  set  one  side  sep- 
arate from  the  other  tools  and  returned  to  the 
Yard  for  repairs  at  the  earliest  possible  moment. 
All  the  equipment  should  be  kept  in  condition 
for  use,  by  temporary  repairs,  if  possible  on  the 
job. 

Inspection  of  Tools: 

I,  If  any  tools  are  transferred  to  another  job, 
report  should  be  made  promptly  to  Main- Office 
so  that  the  General  Foreman  can  be  credited  for 
the  tools.     An  original  and  duplicate  slip  should 
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be  made  out,  the  original  being  sent  to  Main 
Office,  and  the  duplicate  given  to  driver  of  team, 
who  must  have  it  signed  by  the  person  receiving 
his  load.  It  should  then  be  mailed  to  Main  Of- 
fice. (When  shipments  are  made  by  Railroad, 
the  duplicate  slip  must  be  mailed). 

2,  A  correct  account  of  all  tools  received  and 
sent  away  from  the  job  must  be  entered  on  Form 
headed  "Tool  Account,"  so  that  at  any  time  dur- 
ing the  progress  of  the  work,  just  what  tools  are 
in  use  can  be  seen. 

3,  This  record  must  be  sent  to  Main  Office 
promptly,  when  the  job  is  finished. 

4,  Sub-Contractors  must  not  be  allowed  to  use 
this  Company's  tools,  scaflfolding  or  equipment, 
except  where  special  arrangements  have  been 
made  for  such  use.  The  General  Foreman  must 
see  that  the  equipment,  so  loaned,  is  returned  in 
good  condition,  and  that  any  which  may  be  lost 
or  damaged  are  charged  to  Sub-Contractor. 

5,  General  repairs  of  Engines,  Boilers  and 
heavy  equipment  not  to  be  made  on  the  job  with- 
out special  instructions. 

6,  The  General  Foreman  should  see  that  the 
equipment  furnished  him  is  in  proper  shape  and 
if  not,  immediately  report  its  condition  to  the 
Main  Office. 

7,  General  Foremen  must  examine  and  see  that 
all  material  used  for  scafifolding,  derrick  blocks, 
etc.,  is  in  perfect  condition.  All  scaffolding  must 
be  built  of  material  selected  for  that  purpose  and 
it  should  be  constantly  examined  to  see  that 
it  is  properly  constructed  and  in  proper  con- 
dition. 

8,  All  derricks  must  be  carefully  examined  be- 
fore being  put  in  service  and  frequently  examined 
to  see  that  they  are  safe  and  in  perfect  working 
order.  Derrick  booms  should  be  lowered  and 
properly  lashed  and  fastened  when  not  in  use. 

9,  All  rope,  blocks,  chains  and  other  appliances 
for  handling  material  must  be  examined  and  nOne 
used  which  show  the  slightest  indication  of  de- 
fect. 

10,  All  ladders  must  be  carefully  inspected  to 
insure  their  being  in  perfect  condition,  and  suffi- 
ciently heavy  for  the  use  to  which  they  are  placed. 

Paying  Off. — General  Foremen  and  Timekeep- 
ers must  observe  the  following  regulations  in  dis- 
tributing the  money  on  pay  day  and  at  other 
times : 

Pay  Day. 

1,  The  General  Foreman  must  be  present  when 
the  men  are  paid,  to  identify  them,  and  person- 
ally check  each  name  on  the  pay-roll  as  the 
money  is  delivered  to  the  man.  After  paying  off, 
the  pay-roll  should  be  signed  by  both  General 
Foreman  and  the  man  distributing  the  money, 
certifying  that  the  names  checked  have  been  paid. 

2,  On  pay  day,  the  General  Foreman  must  Com- 
pare Discharge  Tickets  with  Unchecked  Names 
on  pay-roll  and  Envelopes  left  over  and  mark 
the  letter  "D"  next  names  of  discharged  on  pay- 
roll. 

Envelopes  Left  Over : 

1,  A  list  should  be  made  out  immediately  after 
paying  off  of  the  names  and  amounts  of  all  the 
envelopes  left  over,  on  form  headed  "Report  of 
Employees  Unpaid,"  and  the  original  of  this  list 
returned  to  Main  Office  with  pay-roll  sheet. 

2,  Each  envelope  retained  by  General  Foreman 
shall  be  marked  at  once  with  the  date  of  pay  day, 
and  Contract  Number,  and  held  by  him  until 
called  for  (not  -to  exceed  one  week).  If  not 
called  for  in  one  week,  the  envelope  with  the 
money  therein  shall  then  be  returned  to  Main 
Office. 

Paying  After  Pay  Day: 

1,  If  a  man  calls  for  his  pay  within  one  week 
after  pay  day,  he  must  sign  a  receipt  for  his  pay 
on  the  special  Pay  Receipt  Form  provided  for 
that  purpose.  This  receipt  must  be  sent  to  the 
Main  Office  promptly. 

2.  No  money  shall  be  paid  to  any  one  but  the 


party  to  whom  it  is  due,  except  upon  a  written 
order  from  said  party,  and  the  party  receiving 
tlic  money  on  such  order  must  be  properly  iden- 
tified. 

3,  The  order  must  be  sent  to  Main  Office  with 
the  receipt  of  the  party  to  whom  payment  is 
made. 

4,  If  a  man  calls  for  his  pay  more  than  one 
week  after  pay  day,  his  name  and  address  should 
be  taken  and  sent  promptly  to  Main  Office,  stat- 
ing the  amount  of  his  back  pay.  Upon  receipt 
of  such  request  Main  Office  will  send  a  Special 
Pay  Roll  Check  to  the  man  at  his  address  for 
the  amount. 

Pay  Receipts : 

The  General  Foreman  will  be  supplied  with 
books  of  Pay  Receipts  and  should  carry  one  in 
his  pocket.  He  will  fill  out  one  of  these  and  have 
it  signed  by  each  man  discharged ;  also  by  men 
paid  on  job  for  previous  week.  The  receipt  must 
be  sent  at  once  to  Main  Office,  and  stub  filled  out 
and  retained  by  Foreman. 

Daily  Reports. — The  Daily  Report  must  be 
made  every  day  on  a  blank  furnished  for  that 
purpose,  showing  the  following: 

Number  of  men  employed  in  each  class  of  work 
and  where  they  are  working. 

Number  of  men  working  for  Sub-Contractors. 

Commencement  of  any  particular  part  of  work. 

Receipt  of  Material  for  Sub-Contractors. 

Time  Sub-Contractors  start  and  finish  their 
work. 

Receipt  of  important  and  special  material. 

Report  of  any  accident  or  damage  to  work. 

Condition  of  weather  when  work  is  prevented. 

A  special  letter  must  accompany  daily  reports, 
covering  important  matters  that  cannot  be  em- 
bodied in  the  regular  report. 

Sub-Contractors. — General  Foreman  must  in- 
spect, and  be  responsible  for,  the  quality  of  work 
done  by  Sub-Contractors.  He  shall  see  that 
proper  progress  is  made,  and  that  Sub-Contrac- 
tor is  given  sufficient  notice  ahead  of  time  as  to 
when  he  is  required  on  the  job. 

Sufficient  notice  does  not  mean  one  day's  no- 
tice, but  time  enough  for  Sub-Contractor  to  se- 
cure his  men  and  material. 

Labor  or  material  must  not  be  furnished  a 
Sub-Contractor  except  upon  a  written  order,  and 
daily  charge  slips  signed  for  the  same  and  sent 
to  Main  Office. 

Accident  Reports. — In  the  event  of  any  accident, 
however  slight,  happening  to  any  one  on  the 
work,  whether  in  the  employ  of  the  company  or 
not,  it  is  absolutely  necessary  that  a  detailed  re- 
port of  such  accident  be  made  promptly  in  writ- 
ing on  the  blank  furnished  for  that  purpose. 

These  reports,  and  all  data  connected  there- 
with, must  be  written  with  Indelible  Pencil. 

If  any  accident,  the  report  must  cover  all  the 
facts  in  detail.  In  case  the  accident  is  of  a  seri- 
ous nature,  a  complete  statement  must  be  ob- 
tained from  the  injured  person  and  all  witnesses, 
in  writing,  and  their  signatures  to  such  statement, 
witnessed  by  a  second  party. 

In  case  of  accidents  which  are  liable  to  prove 
fatal  these  statements  must  be  sworn  to  before  a 
Notary  Public,  and  Main  Office  notified  without 
delay.  Photographs  should  be  taken  in  such 
cases,  if  possible,  before  anything  has  been  dis- 
turbed. 

In  case  of  accident  of  serious  nature  an  inves- 
tigation will  probably  be  made  by  an  Examiner, 
who  should  be  given  only  the  actual  facts  in  the 
case.  Any  information  beyond  this  must  be  pro- 
cured by  him  from  Main  Office. 

The  General  Foreman  must  see  that  tools,  ma- 
terials or  equipment  that  caused  the  accident  are 
removed  if  possible  to  his  office,  properly  marked 
and  preserved. 

In  case  of  doubt  or  any  misunderstanding  on 
the  part  of  the  General  Foreman,  Main  Office 
should   be   consulted  as   to   what   information   is 


considered  necessary  as  a  record  of  the  accident 

Where  the  injured  person  remains  at  work, 
this  must  be  stated  on  the  Accident  Report,  and 
in  cases  where  they  are  taken  to  the  hospital, 
frequent  inquiries  must  be  made  as  to  their  prog- 
ress and  a  report  made  immediately  to  Main 
Office.  Main  Office  must  be  advised  of  the  Re- 
turn to  Work  of  any  person  injured. 

Car  Demurrage. — All  cars  should  be  unloaded 
immediately,  unless  there  is  a  good  reason  for  not 
doing  so  as  in  case  of  damage  or  shortage,  as 
a  demurrage  charge  is  made  by  the  Railroads,  for 
cars  held  more  than  forty-eight  hours  after  they 
are  placed  on  the  siding. 

A  monthly  time  book  may  be  used  for  record- 
ing the  number  and  initial  of  each  car  (noting 
what  it  was  loaded  with),  the  date  of  its  arrival, 
and  the  date  it  was  unloaded.  In  case  of  a  small 
job  or  only  a  few  cars,  this  record  can  be  kept 
in  some  other  book,  but  a  record  must  be  kept 
in  all  cases. 

Cartage. — Cartage  for  each  class  of  material 
must  be.  kept  separate  and  a  report  made  of  the 
total  cost  of  cartage  of  material  when  the  hauling 
is  completed.  This  report,  together  with  a  com- 
•plete  record  of  the  distribution  of  all  cartage  is 
to  be  returned  to  Main  Office  once  a  month,  and 
upon  the  completion  of  the  job. 

Diary. — A  diary  must  be  kept  on  each  job 
showing  a  daily  report  of  what  transpires, 
such  as : 

Condition  of  weather. 

Temperature  (with  thermometer  readings  at 
8  a.  m.,  12  ra.  and  5  p.  m.,  during  the  winter 
months). 

Notation  of  visitors  (Owner,  Architect  or  any 
one  from  Main  Office). 

Starting  of  all  divisions  of  the  work. 

Starting  of  work  of  Sub-Contractors. 

Arrival  of  material,  and  of  Outside  Contrac- 
tors not  under  our  control. 

Records  of  accidents. 

Taking  possession  of  the  building  by  the  own- 
ers. 

Diary  records  should  be  briefly  noted  on  Daily 
Reports. 

Telephones. — Where  the  job  is  supplied  with 
a  special  telephone  it  must  be  used  only  for  busi- 
ness purposes.  All  calls  made  by  sub-contractors 
or  individuals  must  be  noted  and  charges  made 
against  them.  Post  conspicuously,  adjacent  to 
the  telephone,  telephone  numbers  for  Ambulances. 
Hospitals,  Fire  Department  and  Police  Dejjart- 
ment. 

Cement  Bags. — Care  must  be  taken  to  have  all 
empty  bags  collected  and  kept  dry  with  as  little 
damage  as  possible  so  that  they  may  be  returned 
to  the  parties  from  whom  the  cement  was  pur- 
chased and  due  credit  may  be  obtained  by  this 
Company.  The  General  Foreman  will  be  ex- 
pected to  account  for  any  excessive  loss  from 
this  source. 

Main  Office  will  furnish  shipping  tags  and  full 
instructions  for  the  return  of  empty  bags,  but 
care  must  be  used  in  every  case  that  none  but 
the  bags  marked  with  the  respective  company's 
trade  or  brand  of  cement  mark  are  sent  to  them. 

On  making  shipments  Bills  of  Lading  must  be 
made  out  in  duplicate,  and  both  copies  together 
with  a  material  slip  showing  number  of  bundles 
and  total  number  of  bags  shipped  forwarded  at 
once  to  Main  Office. 

E.rtra  Work. — Any  work  not  included  in  Orig- 
inal Contract,  shall  be  known  as  Extra  Work, 
unless  Main  Office  should  instruct  otherwise,  and 
will  be  done  under  the  following  classifications: 

Extra  Contract  Work:  Where  a  fixed  amount 
covers  all  labor  and  material  for  the  work  under 
one  Heading. 

Unit  Price  Work:  Where  a  fixed  amount  per 
unit  of  work  covers  labor  and  material,  such  as 
price  per  yard,  per  thousand,  etc. 

Days  Work:    Where  the  actual  labor  and  ma- 
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materials  are  charged  for  at  cost  plus  a  percent- 
age. 
Authority  for  Performing  Extra  Work: 

1,  We  should  like  to  make  it  an  invariable  rule 
that  Extra  Work  should  not  be  started  except 
upon  properly  written  authorit>-  from  Main  Of- 
fice in  regular  form,  with  Headings  and  Job 
Numbers  designated.  We  recognize,  however, 
that  it  is  sometimes  necessary  to  start  Extra 
Work  before  receiving  written  authority  from 
Main  Office.  In  such  cases  General  Foreman 
should  call  for  written  authority  from  Owner  be- 
fore starting  the  Extra  Work,  and  should  send  to 
Main  Office  this  written  authority  the  day  that  he 
receives  it 

2,  If  it  should  be  necessary,  in  the  judgment  of 
General  Foreman  to  start  Extra  Work  upon  be- 
ing requested  to  do  so  by  Owner,  or  his  proper 
representative  and  without  any  written  authority 
whatever,  General  Foreman  should  immediately 
notify  Main  Office,  stating  all  the  circumstances. 

Reports  of  Extra  Work: 

1,  When  so  requested  a  Daily  Charge  Slip  for 
each  item  of  Extra  Day's  Work  shall  be  fur- 
nished to  Owner,  (unless  so  requested  Daily 
Slips  need  not  be  made  at  all). 

2,  If  Daily  Slips  are  made  a  (carbon  sheet) 
duplicate  shall  be  made  also,  and  held  on  the 
job  until  end  of  week,  at  which  time  they  shall 
be  attached  to  Weekly  Charge  Reports,  and  sent 
therewith  to  Main  Office. 

3,  Weekly  Charge  Reports  for  labor,  shall  be 
made  for  each  item  of  Extra  Day's  work.  These 
shall  show  the  class  of  labor  (whether  mason, 
carpenter,  etc.),  the  number  of  hours  worked 
of  each  class,  at  each  rate  of  pav.  They  shall  be 
sent  to  Main  Office  at  end  of  each   (pay)   week. 

4,  If  so  requested  (carbon  sheet)  duplicates 
shall  be  furnished  to  Owner. 

5,  Charge  slips  for  material  shall  be  made  each 
month,  or  immediately  when  each  item  of  extra 
work  is  completed,  and  shall  show  the  quanti- 
ties, kind  of  material  and  from  where  it  came. 
These  slips  shall  be  sent  to  Main  Office  promptly. 

6,  A  bill,  on  Extra  Work  Bill  form,  including 
labor  and  material  for  all  Unit  Price  and  Day's 
Work  under  its  respective  Heading  and  Job 
Number  must  be  sent  to  Main  Office  as  soon  as 
any  item  of  the  work  is  completed. 

7,  In  case  such  work  extends  over  a  period 
longer  than  one  month,  a  bill  must  be  returned 
to  the  Office  at  the  end  of  Each  Month,  showing 
the  amount  of  labor  and  material  furnished  for 
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each    individual    item,    such    bill    to    be    clearly 
marked  "Unfinished." 

8,  Prices  of  material,  when  known,  to  be  in- 
serted in  pencil  in  column  designated  "Prices"; 
only  one  item  to  be  entered  on  a  line. 

9,  Remember  that  the  men  in  Main  Office  de- 
pend on  these  Extra  Work  Bills  to  charge  the 
work  against  the  party  to  whom  it  is  furnished. 

Sub-Contractors  on  Extra  Work: 

1,  No  Extra  Work  shall  be  done  by  a  Sub- 
Contractor  except  upon  an  order  in  writing"  from 
Main  Office.  In  case  of  Emergency,  the  General 
Foreman  may  order  Extra  Work,  but  must  notify 
Main  Office  so  that  it  can  be  confirmed  imme- 
diately by  a  regular  order. 

2,  No  Extra  Work  shall  be  done  by  a  Sub- 
Contractor  except  upon  an  agreed  price  either 
at  a  lump  sum,  or  unit  price  for  the  labor  and 
material.  In  the  latter  case  the  time  and  mate- 
rial must  be  checked  daily  and  reported  to  Main 
Office. 

Orders  by  General  Foreman. — In  cases  of  ne- 
cessity the  General  Foreman  may  order  material 
and  give  an  order  for  work  to  be  done  by  Sub- 
Contracts,     on     Order     Forms     fur- 
nished  for  that  purpose,   sending   a 
duplicate   (carbon  sheet)    at  once  to 
the    Main    Office.      On    the    carbon        .5 
sheet  write  a  full  explanation  of  why 
and   for   what   purpose   the   material      ^-'J 
was  ordered,   and   the   necessity    for     .i 
any  item  of  work  ordered  of  a  Sub-     ^'.3 
Contractor.  ;>' 
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The  Spy  Run  Station  of  the  Fort  Wayne 
&  Wabash  Valley  Traction  Co. 


The  Spy  Run  station  of  the  Fort  Wayne  & 
Wabash  Valley  Traction  Co.  has  been  arranged 
along  decidedly  novel  lines  and  presents  an  in- 
teresting example  of  the  engineering  possibilities 
of  turbine  plant  construction.  At  the  recent  con- 
vention of  the  American  Street  &  Interurban 
Railway  Engineering  Association,  the  station  was 
described  at  considerable  length  by  Mr.  J.  R. 
Bibbins,  from  whose  paper  the  following  account 
has  been  abridged. 

Like  many  other  similarly  situated  railway  con- 
cerns, the  company  has  adopted  the  policy  of  de- 
veloping light  and  power  business  in  connection 
with  its  traction  system,  serving  both  traction  and 
lighting  systems  from  a  central  power  station,  as 
previously  outlined.  In  the  city  of  Ft.  Wayne, 
this  business  has  assumed  such  proportions  that 
nearly  one-half  of  the  new  power  station  is  de- 
voted to  60-cycle  lighting  equipment,  the  re- 
mainder to  25-cycle  equipment   for  traction  pur- 


Relocation  of  Line  on  the  Colum- 
bia &  Port  Deposit  branch  of  the 
Pennsylvania  R.  R.  has  been  recently 
completed  along  some  thirteen  miles 
of  the  Susquehanna  River,  which  will 
be  raised  by  the  McCall  Ferry  power 
development.  The  new  double  track 
line  had  to  be  built  on  steep  rocky 
bluffs,  making  the  work  so  danger- 
ous to  trains  on  the  old  track  at  a 
lower  elevation  that  regular  service 
was  entirely  abandoned. 
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poses.  High  tension  transmission  lines  parallel 
the  railway  from  Fort  Wayne  to  Lafayette,  a 
total  transmission  distance  of  112  miles  from  the 
source  of  supply.  En  route,  the  lines  touch  Wa- 
bash, Logansport,  Huntingdon,  Peru,  and  numer- 
ous smaller  towns,  in  most  of  which  considerable 
lighting  business  is  available.  Along  this  route 
are  eleven  rotary  converter  substations  ranging 
in  capacity  from  200  to  500  kw.,  totalling  3,600 
kw.,  or  somewhat  in  excess  of  the  present  sta- 
tion generating  capacity.  But  as  the  maximum 
demands  from  these  substations  do  not  super- 
pose, owing  to  the  distribution  of  cars,  there  re- 
sults at  the  station  an  unusually  uniform  load  for 
traction  work. 

The  site  chosen  parallels  a  small  stream — St. 
Joseph's  river — from  which  the  water  supply  is 
drawn  for  both  feed  and  condenser  purposes. 
Owing  to  the  contour  of  the  country,  25  ft.  dif- 
ference  in   level   between   river  bed   and   station 


Turbine   Room  Floor  and  Supports. 


floor  was  unavoidable.  A  lower  location  would 
not  only  have  introduced  difficulties  in  coal  track- 
age, but  also  would  have  endangered  the  station 
at  periods  of  excessive  flood,  to  which  the  stream 
is  liable. 

The  principal  features  of  the  station  may  be 
summarized  as  follows:  (l)  A  two-story,  rect- 
angular brick  structure  with  side  wings  for  the 
accommodation  of  auxiliary  apparatus,  coal 
bunker,  machine  shop  and  stores.  (2)  Generating 
machinery  on  second  floor  over  boilers.  (3) 
Structural  foundation  with  concrete  arch  floor 
construction.  (4)  Indeperfdent  barometric  jet  con- 
denser— moderate  vacuum.  (5)  Gravity  conduit 
system  for  cooling  water.  (6)  Independent,  di- 
rect-driven exciters — common  bus  for  each  sys- 
tem. (7)  Steam  piping— simple,  short  and  direct, 
with  continuous  upward  slope  from  boiler  nozzle 
to  turbine  throttle.  (8)  Sufficient  superheater 
surface  to  maintain  dryness,  or  moderate  super- 
heat at  beginning  of  expansion  in 
the  turbines— 100  deg.  to  125  deg. 
at  the  boiler.  (9)  Mechanical  stok- 
ing with  gravity  fuel  feed.  (11) 
6,000-ton  (two  months')  coal  stor- 
age, served  by  gantry  crane.  (12) 
Steam-driven  auxiliaries  for  feed 
heating.  (13)  System  of  forced 
ventilation  ior  turbo  -  generators. 
(14)  Fireproof  transformer  com- 
partments, with  transformers  mount- 
ed on  rolling  trucks  to  facilitate  re- 
moval, (is)  Remote  control  oil 
circuit-breakers  with  time  limit 
overload  relays. 

Essentially  the  station  represents 
an  attempt  to  produce  a  power 
property  that  will  show  to  best  ad- 
vantage in  the  balance  sheet  with  a 
medium  price  coal— one  in  which 
the  absence  of  engineering  "frills" 
for  securing  the  highest  efficiency, 
is  compensated  for  by  lower  capital 
cost.  This  should  be  borne  in  mind 
in  the  discussion  of  the  operating 
results  later  noted. 

The  building  construction  in  tur- 
bine power  plants  is  largely  influ- 
enced by  arrangement  of  boiler 
equipment.  In  this  case  it  was  ap- 
parent that  a  somewhat  lower  boiler 
capacity  than  usual  would  be  re- 
quired for  the  combined  service. 
For  moderate-sized  units,  a  well- 
equipped  boiler  room  requires  from 
2  to  2.5  sq.  ft.  per  boiler  horse-pow- 
er, in  some  extremely  compact  ar- 
rangements, requiring  as  low  as  i.S 
sq.  ft.  per  boiler  horse-power.  The 
Fort  Wayne  arrangement  works  out 
1.7s  sq.  ft.  per  boiler  horse-power. 
Assuming  a  capacity  ratio  of  0.6 
boiler  horse-power  per  kilowatt,  the 
floor  area  then  works  out  slightly 
over  I  sq.  ft.  per  kilowatt  for  boiler 
room  alone. 

Now,  for  a  fairly  compact  gen- 
erating room  in  a  station  of  this  size, 
from  0.7s  to  I. IS  sq.  ft.  per  kilowatt 
are  required.  But  for  the  Ft.  Wayne 
plant,  some  provision  had  to  be 
made  for  the  accommodation  of  di- 
rect-current sub-station  apparatus. 
Assuming  I  sq.  ft.  per  kilowatt  as  a 
reasonable  area,  we  find  that  this 
practically  coincides  with  the  above 
boiler  room  area.  The  designer  thus 
had  two  alternatives:  First,  a  double 
decked  power  station,  or,  second,  a 
building  of  twice  the  area  with  two 
equal-size  operating  rooms  in  paral- 
lel  and   under   one    roof,   which   ar- 


rangement would  be  preferable.  From  an  invest- 
ment standpoint,  it  is  hardly  open  to  question. 
As  it  stands,  the  building  cost  about  $12.50  per 
kilowatt,  including  additions,  which  is  by  no 
means  excessive. 

Inseparable  from  this  building  arrangement  is 
the  question  of  structural  foundations,  which  are 
entirely  justifiable  in  the  cases  of  steam  turbines 
owing  to  the  absence  of  cyclical  movement  arising 
from  unbalanced  parts  requiring  in  the  case  of 
low-speed  reciprocating  engine  the  most  rigid 
foundations.  Moreover,  there  was  ample  prece- 
dent for  this  type  of  foundation  structure,  notably 
the  two  turbine  stations  of  the  Philadelphia  Rapid 
Transit  Co. 

The  floor  structure  of  the  Ft.  Wayne  station 

Table  of  Data  of  Power  House. 
Dimensions    of  building    ground   floor   plan 

(47  ft.  by   177  ft.  2  m.) 8,340  K-  't 

Dimensions    of    building,    condenser     room, 

(9  ft.  6  in.  by  177  ft.  2  in.) 

Dimensions  of   building,  pump  room    (8    ft. 

by   177  ft.  2  in.) 1,419  iq.  ft 

Dimensions    of   building,    heater    and    pump 

room  (12  ft.  6  in.  by  173  ft.) 2,t6osq.  ft. 

Total   area  of  power  house 11,919  sq.ft. 

Total  area  of  power  house,  single  deck  basis.  20,273  sq-  ft. 
Height   boiler    room.    28    ft.    6   in.;    turbine 
room  to  crane  rail.  21   ft.  7  in. 

Present   capacity,   60-cycle,  3.S00  kw.;   25- 

cycle,  3,500  kw ,....  7,000  kw. 

Utimate  capacity   .'. .  8,500  kw. 

Ultimate  capacity,  entire  plant  max.  rated 

overload    ",750  kw. 

Present  substation  capacity,  1,300  kw.  ulti- 
mate   2,600  kw. 

Present  boiler  capacity,  10 — 400-h.p 4,000  bo.  h.p. 

Ultimate  boiler  capacity,  12 — 400'h.p 4,800  bo.  h.p. 

Relative  area — 

Station,  ground  floor  plan 1.39    sq.  f t.  per  kw.  ult. 

Station,  single  floor  plan 2.39    gq.  ft  per  kw.  ult. 

Operating  room   (floor  plan)....  0.98    sq.  ft.  per  kw.  ult. 

Operating  room  (exc.  nigh-ten- 
sion and  sub-station  equip- 
ment)     0.722  sq.  ft.  per  kw.  ult. 

Boiler  room   (net  floor  plan)...   1.74    sq.  ft.  per  bo.  h.p. 

Total  boiler  room  and  bunker..  2.19    sq.  ft.  per  bo.  h.p. 

Boiler  settings   (24  ft,  8  in.   by 

23   ft.    5   in.) 0.725  sq.  ft.  per  bo.  h.p. 

Relative  boiler  capacity,  ultimate.  0.56    bo.  h.p.  per  kw. 

is  shown  in  detail  in  an  accompanying  illustration. 
It  consists  of  individual  pairs  of  transverse  plate 
girders  extending  across  the  building  under  each 
turbine  bed  plate.  Short  cross  girders  serve  to 
tie  the  longitudinal  girders  together  at  column 
intersections,  the  whole  forming  bents  or  cradles 
between  the  several  generating  units.  Box  col- 
umns divide  rtie  building  width  into  practically 
three  equal  spans,  these  columns  rising  between 
the  several  boiler  batteries.  Thus  the  weight  of 
th  generating  machinery  is  distributed  between 
two  building  walls  and  two  rows  of  columns. 
Only  in  the  case  of  the  smaller  machines  and 
rotaries  does  any  of  the  weight  fall  upon  the 
areas  intervening  between  columns.  In  order  to 
insure  even  settling,  the  precaution  was  taken  of 
carrying  footings  for  both  columns  down  to  prac- 
tically the  same  level  so  as  to  encounter  homo- 
geneous strata. 

It  is  apparent  from  the  illustration  that  the  loca- 
tion of  the  large  turbines  was  chosen  so  as  to 
accommodate  under  each  floor  bent  a  single  bat- 
tery of  boilers.  With  the  small  boiler  units 
chosen,  this,  of  course,  provides  a  larger  turbine 
room  above  than  is  necessary;  but,  by  utilizing 
the  excess  floor  space  for  substation  apparatus, 
this  disadvantage  is  largely  overcome.  The  floor 
plan  of  the  equipmerit  arrangements  shows  to 
what  advantage  the  space  has  been  utilized. 

It  is  noteworthy  here  that  with  larger  boiler 
units,  a  far  more  compact  arrangement  would  be 
possible  with  little  increase  in  floor  span  between 
batteries. 

This  relative  disposition  of  boilers  and  turbines 
evidently  permits  of  the  simplest  form  of  piping. 
Strictly  on  the  unit  principle,  this  would  involve 
but  two  bends,  as  shown  in  the  cross-sectional 
drawing.  The  addition  of  an  equalizing  header 
running  the  length  of  the  building  then  compli- 
cates the  piping  only  to  the  extent  of  extra  valves, 
fittings  and  hangers,  resulting  in:  (i)  Most  di- 
rect path  of  steam  from  boiler  to  turbine;  (2) 
Equalizing  connection  to   compensate   for  varia- 
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lions  in  the  rate  of  steaming  of  boilers  in  ser- 
vice; (3)  Provision  for  most  convenient  distribu- 
tion of  boiler  capacity  to  carry  any  load ;  (4) 
•A  cost  of  $2.50  per  kilowatt  for  steam  piping, 
complete. 

In  the  normal  operation  of  the  plant,  effort  is 
made  to  keep  those  boilers  in  service  nearest  to 
the  turbines  in*  operation,  thus  giving  the  mini- 
mum distance  of  steam  flow.  When  occasion 
arises,  the  plant  may  be  operated  on  the  unit 
system,  valves  in  the  header  between  the  various 
risers  being  supplied  for  this  purpose. 

Superheaters  were  installed  principally  for  the 
purpose  of  insuring  thoroughly  dry  steam  at  the 
beginning  of  expansion  in  the  turbine.  Although 
the  presence  of  moisture  in  the  steam  system  is 
not  encountered  in  normal  operation,  the  precau- 
tion was  taken  of  delivering  steam  from  the  boil- 
ers underneath  and  discharging  it  above  the 
header,  so  that  a  continuous  draining  is  provided 
from  turbine  throttle  back  to  boiler.  .This  is  likely 
to  be  an  advantage  in  starting  a  section  of  the 
plant  that  has  stood  idle  for  a  time. 

In  the  arrangement  of  the  breeching,  the  main 
smoke  flue  might  have  been  run  inside  the  boiler- 
room  walls,  thus  avoiding  the  breech  connection 
shown  in  the  cross-section.  This,  however,  would 
have  necessitated  locating  the  condensers  outside 
of  the  building.  With  the  present  arrangement,  a 
lo-ft.  space  back  of  the  boilers  is  ample  for  aJl 
condensing  apparatus,  and  the  space  under  the 
external  smoke  flue  is  utilized  as  additional  boiler- 
room  area  for  small  auxiliaries,  oil  filters,  and  the 
like. 

Superheated  steam  is  provided  direct  from  the 
main  to  all  principal  auxiliaries  in  the  plant. 
This  avoids  an  auxiliary  steam  main.  According 
to  customary  practice,  the  auxiliary  main  draws 
its  supply  from  opposite  extremities  of  the  steam 
system  so  as  to  avoid  to  the  greatest  degree  pos- 
sible a  shut-down  of  auxiliaries.  At  Fort  Wayne 
nearly  the  same  security  is  provided  by  connect- 
ing auxiliaries  directly  into  the  steam  main  at 
different  points.  Thus  boiler  feed  pumps  are  con- 
nected in  duplicate  to  opposite  sections  of  the 
steam  main,  each  of  which  is  supplied  by  at  least 
four  boilers.  Similarly,  condenser  pumps  are 
connected  to  the  same  section  of  the  main  as 
the  turbines  which  they  serve.  If  a  turbine  unit 
is  disabled,  the  pimips  will  not,  of  course,  be 
needed. 

The  absence  of  economizers  will  be  noted. 
These  were  not  considered  necessary  with  coal  at 
$2  to  $2.50  per  ton.  For  feed  heating  auxiliary 
exhau6t  steam  is  entirely  relied  upon,  all  boiler, 
ser\-ice  and  condenser  pumps,  also  fan  and  stoker 
engines  contributing  heat  through  the  medium  of 
open  heaters.  Exciters  are  direct-driven.  Never- 
theless, a  feed  temperature  pf  160  deg.  to  180  deg. 
is  obtainable  during  the  day,  and  200  deg.  at  night 
This  feed  is  drawn  from  the  hot  condenser  dis- 
charge tunnel  and  delivered  to  elevated  tank, 
which  provides  a  static  head  on  the  heaters  and 
are  of  sufficient  capacity  to  supply  the  plant  for 
three  hours  at  full  load.  Similarly  the  heaters 
are  elevated  a  few  feet  to  insure  a  positive  lift 
of  feed  pump  valves.  With  this  feed  system.-boiler 
cleaning  is  not  necessary  oftener  than  at  monthly 
intervals. 

Mechanical  stoking  was  adopted  not  only  to 
minimize  labor  cost,  but  also  to  provide  ample 
forcing  capacity  for  peak  loads  or  emergencies. 
With  Hocking  Valley  screenings,  three  mefi  can 
handle  without  difficulty  ten  boilers,  or  1,330 
boiler  horse-power  each.  Hand  firing  for  the 
same  capacity  would  require  ten  firemen  and  two 
water-tenders,  or  400  boiler  horse-power  per  fire- 
man, a  reduction  of  60  per  cent.  Present  boiler- 
room  labor,  averaging  $11.75  P^r  12-hour  shift, 
would  be  increased  to  about  $28  per  shift,  provid- 
ing i2nhour  shifts  could  be  maintained. 

The  character  of  river  water  had,  of  course,  an 


important  bearing  on  the  design  of  the  condenser 
system.  Although  carrying  considerable  sediment 
at  times,  the  water  is  extremely  soft  and  develops 
no  hard  scale  even  after  many  weeks  of  continu- 
ous running.  This  annulled  the  principal  advan- 
tage of  the  surfade  condenser.,  viz. :  return  of 
pure  exhaust  steam  for  feed  water.  The  2S-ft. 
difference  in  level  between  ground  floor  and  low 
water  made  one  of  two  condenser  systems  impera- 
tive: (a)  Surface  condenser  with  continuous  pipe 
loop  (balanced  water  column),  with  power-driven 
circulating  pumps  to  overcome  fluid  friction,  (b) 
Barometric  jet  condensers  mounted  near  the  level 
of  turbine  e.xhausts  with  tail  pipes  extending 
downward  to  the  normal  river  level,  with  power- 
driven  circulating  pump  to  overcome  excess  baro- 
metric head. 

With  the  former,  dry  vacuum  pumps  would  be 
imperative  in  order  to  prevent  the  condensers 
from  becoming  air-bound,  or  losing  their  vacuum 
altogether  through  air  leaks  in  the  water  system, 
thus  adding  another  auxiliary.  Moreover,  the 
surface  tjiie  of  plant  is  extremely  bulky  and 
would  have  seriously  interfered  with  the  "double- 
decked"  layout. 

On  the  other  hand,  the  barometric  type  fits  par- 
ticularly well  into  tlie  scheme.  The  condenser 
head  may  be  suspended  beneath  the  turbine,  where 
its  most  bulky  part  is  out  of  the  way.  The  tail 
pipes  may  then  be  carried  down  at  any  angle  or 
turn  sufficient  to  clear  necessary  obstructions. 
Thus  the  9.5-ft.  area  way  which  would  ordinarily 
be  provided  in  the  rear  of  the  boilers  is  con- 
veniently utilized  as  operating  space.. 

With  the  arrangement  employed,  a  difference 
of  about  47  ft.  exists  between  the  condenser  head 
and  low  water  level.  This,  however,  does  not 
interfere  with  the  operation  of  the  condensers,  as 
a  partial  void  simply  results  in  the  upper  part  of 
the  barometric  column. 

The  use  of  twin  condenser  units  permits  the 
use  of  less  bulky  apparatus,  and  also  makes  it 
possible,  in  the  event  of  the  disablement  of  one 
side,  to  continue  operation  on  the  other  with  re- 
duced vacuum.  Long  stroke  reciprocating  pumps 
were  chosen  for  this  purpose  instead  of  high- 
speed centrifugal  pumps,  as  being  best  suited  to 
the  high  lift,  16  ft.  With  this  type  of  pump,  a 
small  air  chamber  will  sufiice  to  carry  over  the 
moment  of  reversal  without  any  dip  in  vacuum, 
which  would  otherwise  accompany  the  non- 
uniform flow  of  injection  water.  This  equipment 
without  dry  vacuum  pumps  yields  a  vacuum  dur- 
ing warm  weather  of  about  26.5  to  27  in.  at  full 
load,  referred  to  30-in.  barometer.  Its  simplicity 
and  ease  of  upkeep  is  apparent,  especially  in  view 
of  the  low  cost,  about  $2.50  per  kilowatt,  includ- 
ing pumps  and  piping,  but  no  tunnel  work. 

Water  is  conducted  to  and  from  a  screen  house 
on  the  river  bank  entirely  by  gravity  through  a 
double-duct  concrete  conduit.  At  the  river  a 
double  screen  prevents  debris  from  entering  the 
intake,  which  is  at  right  angles  to  the,  current, 
while  the  discharge  is  down-stream.  This  conduit 
system,  of  course,  nec^sitated  considerable  exca- 
vation in  the  rear  of  the  boilers.  The  two  retain- 
ing walls  were  then  reinforced  at  intervals  by 
transverse  stiffener  arches  sprung  across  the  pit. 

The  Ft.  Wayne  plant  uses  normally  about  100 
tons  of  coal  per  day.  In  the  provision  for  coal 
storage,  an  elevated  bunker  of  relatively  small 
capacity  (400  tons)  fulfils  all  requirements  for 
gravity  feed.  Even  this  would  tide  the  plant  over 
a  period  of  at  least  three  days  in  case  of  failure 
of  coal-handling  apparatus.  The  main  storage 
yard  will  contain  about  6,000  tons — sufficient  for. 
two  months'  supply,  but  only  about  4,000  tons  is 
ordinarily  held  in  stock,  except  in  case  of  impend- 
ing fuel  shortage.  The  gantry  crane  serving  this 
storage  yard  combines  the  function  of  unloader, 
crusher,  elevator  and  distributor.  Its  efficiency  is 
attested  by  the  fact  that  while  its  normal  capacity 


is  considered  to  be  one  50-ton  car  per  hour,  the 
operator^  have  unloaded  a  40-ton  car  in  16  min- 
utes, and  a  maximum  of  eleven  cars  (500  tons) 
in  a  short  working  day.  The  crane  is  electrically 
operated  from  a  controller  tower  by  one  man. 

The  two  sections  of  the  generating  plant,  25- 
cycle  and  6o-cycle,  are,  of  course,  separated  elec- 
trically, and  each  therefore  controlled  by  a  sepa- 
rate switchboard.  Two  additional  boards  control 
the  rotary  converter  output  for  both  25-cyele  and 
60-cycle  systems,  the  latter  consisting  of  a  direct- 
current  power  circuit  for  elevators  and  other  in- 
termittent power.  A  fifth  board  controls  the  ex- 
citers. With  perhaps  the  exception  of  the  exciters, 
the  generating  plant  is  quite  standard  throughout. 
In  place  of  the  usual  steam-driven  exciter  unit, 
with  motor-driven  duplicate,  each  generating  unit 
is  provided  with  its  own  direct-connected  exciter, 
all  generating  at  the  same  voltage — 125  volts. 
Each  exciter  has  sufficient  capacity  to  carry  two 
generator^.  All  may  be  connected  to  a  common 
bus,  as  an  emergeifcy  condition.  Normally  the 
25  and  60-cycle  exciters  arc  separated  to  permit 
the  use  of  independent  voltage  regulators. 

Assuming  the  case  of  instantaneous  fluctuating 
loads,  the  voltage  regulation  of  a  direct-connected 
engine-generator-exciter  unit  is  not,  of  course, 
comparable  with  that  of  steam-driven  exciters, 
due  to  cumulative  drop  in  speed  and  voltage. 
Of  the  three  systems  (a)  independerft  steam-driven 
exciter,  (b)  independent  motor-driv.en  exciter, 
(c)  exciter-driven  by  prime  mover,  the  first  un- 
doubtedly gives  the  best  results.  But  with  the  use 
of  the  automatic  voltage  regulator,  the  three  are 
brought  practically  to  an  equality. 

This  subdivision  of  exciter  capacity  assures  un- 
interrupted service  to  a  degree  quite  impossible 
with  the  usual  arrangement  of  independent  e;x- 
citers,  and  almost  to  the  same  degree  as  tlie 
standby  storage  battery  quite  frequently  employed 
as  an  insurance  against  current  interruptions. 
With  half  the  exciters  in  the  station  inoperative, 
there   would    still   be   ample   capacity   remaining. 

These  direct-connected  exciters  add  2.6  per  cent, 
to  the  expense  of  the  main  generating  unit.  A 
detailed  comparison  of  the  total  cost  of  the  excit- 
ing plant,  as  compared  to  the  cost  of  an  in- 
equivalent  independent  exciting  plant,  including 
reserve  unit,  shows  some  20  per  cent,  in  favor  of 
direct    drive. 

.'Ml  the  generators  draw  their  supply  of  venti- 
lating air  from  a  sheet  steel  duct  running  the 
length  of  the  plant  above  and  in  front  of  the 
boilers.  This  has  served  its  purpose,  but  a  posi- 
tive pressure  fan  has  been  installed  as  an  auxil- 
iary to  accelerate  the  air  flow  during  certain  pre- 
vailing winds  when  the  required  draft  is  more 
difficult  to  maintain  through  the  long  supply  duct. 
This  system  of  positive  generator  ventilation  has 
the  advantage  of  maintaining  low  generator  tem- 
peratures the  year  around,  while  by  means  of  the 
fan  auxiliary  a  large  excess  of  air  can  be  supplied 
to  any  of  the  units  that  may  be  for  any  reason 
abnormally  overloaded.  In  other  words,  the  fan 
blast  may  be  regarded  as  a  generator  auxiliary. 
It  makes  possible  greater  generator  overloads. 

In  some  large  turbine  plants  of  recent  design 
where  considerable  distance  must  necessarily  in- 
tervene between  switchboard  operator  and  turbine 
throttle,  it  has  been  found  desirable  to  control 
the  running  speed  entirely  from  the  switchboard 
by  a  small  motor-driven  mechanism  connected  to 
the  governor.  This  system  has  undoubtedly  advan- 
tages from  an  electrical  standpoint  in  synchroniz- 
ing and  distributing  load.  Yet  in  compact  sta- 
tions such  as  Ft.  Wayne,  it  seems  a  better  plan 
to  commission  the  engineer  in  charge  with  entire 
authority  over  the  mechanical  equipment,  as  is 
the  case.  All  speed  adjustments  are  taken  care 
of  at  the  individual  governors  by  the  engineer  or 
from  the  switchboard. 

Designers  of  large  plants  also  tend  to  concen- 
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trate  in  a  continuous  return  cooling  and  filtering 
system,  the  usual  independent  oil  system  used  on 
these  turbines.  At  Ft.  Wayne,  however,  the  inde- 
pendent system  has  been  used,  largely  with  the 
intention  of  isolating  trouble  in  so  important  a 
function  as  the  lubrication.  Each  turbine  has  its 
Own  oil  pump,  cooler  and  strainer  reservoir,  all 
of  which  apparatus  is  readily  accessible  from  the 
engine-room  floor.  When  desired,  however,  the 
oil  may  be  entirely  drained  out  of  any  of  the 
machines  into  the  filter  below,  where  it  is 
screened,  washed  and  returned  by  a  small  steam 
pump. 

In  the  final  analyses  of  the  ultimate  cost  of 
power,  fixed  or  capital  costs,  of  course,  have  an 
important  bearing,  and  it  is  in  this  regard  that  the 
type  of  station  described  exerts  its  strongest  in- 
fluence. In  the  preceding  discussion,  it  has  been 
the  object  to  show  wherein  the  double-decked  sta- 
tion has  made  the  greatest  advance  along  engi- 
neering lines.  Owing  to  the  absence  of  many 
refinements,  it  is  evident  that  the  maximum  pos- 
sible efficiency  could  hardly  be  obtained.  In  com- 
pensation, we  should  look  for  a  considerable  re- 
duction in  the  capital  charges  in  order  to  bring 
the  total   erst  of  the  power  generated  to  as  low 
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Cost  of  Completed  Powek  Station,  8,500  KW.     No  Sub- 
station   Apparatus. 

Total.  Per  Kw. 

IJuilding.  including  general  concrete  and 
steel  work,  galleries,  coal  bunker, 
smoke  flue,  condenser  pit,  coal  stor- 
age  pit,  etc $93,217     $10.97 

Generating  plant,  including  turbines, 
generators,  exciters,  cables,  switch- 
boards, transformers  and  ventilating 
ducts  259,711       30.55 

Boiler  plant,  including  boilers,  superheat- 
ers, stokers,  piping,  pumiis,  heaters, 
settings,  breechings  and  tank 118,313        ■3-9.2 

Condenser  plant,  including  condensers, 
pumps,  piping,  free  exhausts,  water 
tunnels   and   intake   screen 33.790         3.98 

Coal-handling     plant,     including     gantry 

crane,  crusher,  motors  and  track 7,990         0.94 

Erection  superintendence,  engineering 
and  miscellaneous    50,500         5.94 

Total,  excluding  property  and  siding..   $563,520     $66.25 

suit  of  Station  operation.  The  diagram  has  been 
prepared  along  these  lines.  Fixed  charges  are 
dealt  with  entirely  above  the  horizontal  line,  and 
operating  costs  below.  The  total  power  cost,  at  a 
given  loading  factor,  is  then  represented  by  the 
total  vertical  distance  between  the  two  outer 
curves.  These  fixed  costs  ar»  based  upon  the  fol- 
lowing assumptions :  (a)  Bond  interest  and  taxes, 
7  per  cent. ;  (b)  sinking  fund,  equivalent  to  6.43 
per  cent,  depreciation,  4.2  per  cent;  (c)  total  fixed 
charfL's  en  capital  cost,  11.2  per  cent.     Dcprecia- 
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a  point  as  would  result  from  the  use  of  a  more 
efficient  plant.  This  proves  to  be  tJie  case  with 
the  Ft.  Wayne  station. 

Analyses  of  the  total  power  costs  from  modern 
steam  plants  of  5.000  to  10,000  kilowatt  capacity 
shows  that  the  capital  costs,  including  interest  and 
depreciation,  amount  to  about  50  per  cent,  of  the 
total.  For  such  high-grade  stations,  with  thor- 
'Highly  modern  equipment,  we  should  expect  an 
investment  cost  of  from  $150  per  kilowatt  in  the 
smaller,  down  to  $100  per  kilowatt  in  the  larger 
sizes.  In  a  few  very  large  stations  the  invest- 
ment cost  has  been  less  than  $100  per  kilowatt, 
but  for  stations  under  10,000  kilowatt  it  very 
rarely  occurs  that  the  cost  is  below  the  above 
figure.  The  Ft.  Wayne  station  is  thus  unique 
in  having  set  a  new  standard  for  power-station 
cost  which  may  well  be  emulated  in  cases  where 
turbine  machinery  is  applicable.  The  table  shows 
the  cost  of  the  complete  station,  exclusive  of  sub- 
station apparatus,  but  including  main  line  trans- 
formers—a total  of  $66.25  per  kilowatt  generating 
capacity. 

In  this  summary,  the  building  cost  is  naturally 
high,  owing  to  the  large  amount  of  structural  ma- 
terial necessary.     On  the  other  hand,  boiler  and 
condenser   costs  are  extremely  low,   for  reasons  ■ 
previously  set  forth. 

Using  as  a  basis  the  above  costs,  and  the  rate 
of  variation  with  loading  factor,  the  ultimate  total 
cost  of  power  at  different  loading  factors  may  be 
predicted  :  in  other  words,  the  total  financial  re- 
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tion  determined  by  summing  the  depreciation  on 
"the  several  parts  of  the  plant,  as  follows:  Build- 
ing, 3  per  cent. ;  boiler  plant  and  coal-handling 
apparatus,  10  per  cent. ;  condensing  plant,  6  per 
cent.;  generating  plant,  7.5  per  cent.;  general 
average,  6.43  per  cent. 

From  these  curves  the  total  cost  of  power  at 
the  present  station  loading  factor,  24  per  cent.,  is 
0.79  cent  per  kilowatt-hour.  At  33  per  cent,  load- 
ing factor  the  total  cost  would  be  0.57  cent  per 
kilowatt-hour,  and  at  a  possible  loading  factor 
of  50  per  cent.,  0.41  cent  per  kilowatt-hour.  This, 
Mr.  Bibbins  ventures,  is  a  result  which  it  will  be 
difficult  to  duplicate  in  any  station  of  expensive 
construction  burning  the  medium  grade  of  bitu- 
minous coal  at  a  cost  in  the  neighborhood  of 
$2.25  per  ton.  It  is  the  ultimate  result  that  proves 
the  correctness  of  the  engineering  principles  in- 
volved in  the  design  of  the  station. 


The  Removal  of  a  Rock  B.\rrier  in  the  river 
Clyde  has  just  been  completed.  The  "Elderslie 
Rock,"  as  it  was  called,  was  a  ridge  900  ft. 
long  and  300  ft.  wide  extending  obliquely  across 
the  river,  and  8  ft.  below  low  water.  In  1880 
the  first  steps  were  taken  for  its  removal,  the 
channel  being  given  a  depth  of  20  ft.  over  it  at 
low  water.  Subsequent  vvork  deepened  the  chan- 
nel to  23  ft.,  and  in  1903  it  was  decided  to  secure 
a  depth  of  28  ft.  TJiis  work  has  now  been  com- 
pleted, and  in  addition  the  channel,  which  was  to 
have  been  200  ft.  wide,  has  been  made  230  ft. 


Solid  monolithic  fences  consisting  of  cement 
plaster  covering  Truss  Metal  lath  have  been 
built  on  the  platforms  of  six  of  the  new  stations 
on  the  Brighton  Beach  Line,  which  is  operated 
by  the  Brooklyn  Rapid  Transit  Co.,  Brooklyn, 
*N'.  Y.  The  improvements  which  necessitated  the 
new  stations  and  some  general  data  regarding 
them  were  given  in  The  Engineering  Record  of 
May  18,  1907.  The  platforms  are  of  reinforced 
concrete  slabs  carried  by  beams  and  girders  of 
the  same  material,  and  are  covered  with  a  grano- 
lithic finish.  The  fences  referred  to  are  the 
guard  railings  on  the  outside  and  ends  of  the 
platforms,  the  stations  where  they  are  used  be- 
ing on  the  embankment  section  of  the  road. 

The  fences  running  the  length  of  the  plat- 
forms, which  are  240  ft.  long,  are  4  ft.  6  in. 
high,  and  2  in.  thick,  and  are  surmounted  by  a 
railing  4^  in.  high  and  5  in.  wide.  The  rein- 
forcement consists  of  Truss  Metal  lath  of  No. 
28  gauge.  It  has  a  cross  section  of  0.18  sq.  in. 
per  foot  of  width  and  weighs  67  lb.  per  loO 
square  feet..  The  lath  is  i  in.  high,  so  that  the  mini- 
.  mum  plaster  thickness  covering  the  metal  on 
fach  side  is  'A  in.,  though  of  course  the  plaster 
entirely  fills  the  convolutions  of  the  lath. 

The  lath  is  carried  in  continuous  sheets 
through  the  whole  length  of  the  fence,  and  is 
not  broken  at  the  posts.  The  latter  which  are 
on  10  ft.  centers  are  reinforced  with  four  ^-in. 
rods  set  deep  into  the  concrete  platform.  The 
post  is  formed  by  two  short  pieces  of  lath  bent 
in  the  shape  of  channels  and  placed  around  the 
reinforcing  rods,  one  channel  on  each  side  of 
the  continuous  sheet  which  forms  the  reinforcing 
of  the  panels.  The  plaster  has  been  similarly 
carried  around  the  lower  parts  of  the  steel  can- 
o!)y  supports  by  short  pieces  of  lath  bent  in 
V  hannel  shape.  The  posts  measure  9  in.  long 
and  8p2  in.  wide  at  the  base,  taperfhg  somewhat . 
toward  the  top  in  the  width.  The  railing  is  re- 
inforced by  two  ^-in.  rods  running  loilfeitudin- 
ally  and  by  a  strip  of  lath  laid  horizontally. 

The  intermediate  panels  between  the  posts  are 
formed  by  putting  on  an  extra  J^-in.  thickness 
of  plaster  for  the  raised  part  of  the  panels. 

The  platforms  were  completely  cast  before 
the  fences  were  started  and  blocking  was  in- 
serted to  form  a  trough  in  which  the  fences  were 
to  be  set.  After  they  had  been  'built  the  joint 
between  them  and  the  platform  was  covered  by 
carrying  the  i-in.  granolithic  finish  up  a  quarter 
lound  curve  onto  the  bottom  of  the  fence.  The 
rods  for  the  posts  were  set  when  the  platforms 
were  built. 

In  constructing  the  fences  the  lath  was  held 
in  place  by  studding  of  l-in.  angles  supported 
by  braces.  The  plaster  was  then  put  on  from  the 
side  opposite  the  studding,  and  after  it  had  set 
the  studding  and  braces  were  removed  and  the 
other  side  was  finished.  The  plaster  was  made 
of  one  part  of  Atlas  Portland  cement,  and  two 
parts  of  sand. 

The  fences  were  erected  by  the  Truss  Metal 
Lath  Co.,  New  York,  under  the  direction  of  the 
engineering  department  of  the  Brooklyn  Rapid 
Transit  Co. 


Snow  Loads  on  Roofs  may  considerably  ex- 
ceed the  values  usually  allowed  for  them  in  de- 
signs, according  to  investigations  made  last  win- 
ter by  S.  de  Perrot,  of  Neuenburg,  Switzerland. 
It  was  observed  that  after  a  heavy  fall  of  snow, 
a  succession  of  thawing  and  freezing  periods 
followed  by  more  snow  produced  masses  of  snow 
and  ice  24  to  30  in.  thick  and  weighing  70  to  100 
lb.  per  square  foot  of  roof,  which  is  three  to  four 
times  the  value  usually  assumed.  Several  such 
accumulations  of  snow  and  ice  were  found  to 
weigh  36  to  .18  lb.  per  cubic  foot. 
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The  British  Road  Tarring  Trials. 

Brief  mention  has  been  made  in  this  journal  of 
the  compctiiions  carried  out  during  the  last  year 
at  Staines,  England,  by  the  Roads  Improvement 
Association  to  ascertain  the  best  substance  to 
spray  on  roads  as  a  dust  preventive  and  the  best 
machine  tor  doing  this  work.  The  tests  of  the 
machines  «-ere  made  on  roads  Of  broken  granite, 
flint  and  gravel,  but  the  preparations  were  ap- 
phed  only  on  the  granite  road.  The  judges  were 
men  of  the  highest  standing  among  British  road 
engineers,  technical  chemists  and  automobile  en- 
thusiasts, who  have  just  made  their  report,  which 
the  "'Journal  of  Gas  Lighting"  has  reviewed  as 
follows : 

After  setting  forth  the  circumstances  which 
led  to  their  appointment,  the  judges  explain  that 
tmfavorable  weather  militated  against  the  carry- 
ing out  of  the  trials  as  originally  arranged.  It  is 
generally  accepted  that  an  application  of  two 
coats  of  tar  is  necessary  for  preserving  the  sur- 
face of  a  road,  and  the  judges  were  desirous  of 
carrying  out  the  trials  under  this  condition ;  but 
this,  for  the  reason  mentioned,  could  not  be  done. 
It  could  not  be  expected,  therefore,  that  the  sur- 
faces treated  with  one  coat  only  would  be  dur- 
able; and  the  judges  explain  that  the  trials  in 
respect  of  durability  do  not  reflect  on  the  ma- 
chines competing.  The  final  judgments  and 
awards  in  the  machine  competition  were  based 
upon  the  machines  only.  However,  in  spite  of 
the  generally  unfavorable  nature  of  the  weather, 
they  say  the  results,  on  the  whole,  may  be  con- 
sidered satisfactory,  and  much  useful  information 
has  been  obtained  in  connection  with  the  com- 
parative merits  of  the  various  materials  used  and 
of  the  methods  of  spreading  them.  They  con- 
sider that  enough  has  already  been  done  to  show 
that  "machinery  can  be  successfully  applied  for 
this  purpose,  and  that  by  the  use  of  such  ma- 
chinery tar  spreading  can  be  carried  on  with  great 
rapidity  after  preliminary  preparations  have  been 
made."  The  judges  say  the  cost  of  spreading  tar 
by  machinery  has  worked  out  at  a  far  lower  fig- 
ure than  the  cost  of  applying  the  same  quantity 
of  the  material  by  hand. 

Tar-Spreadtng  Machines:  Aitken's  Patent 
Pneumatic  Tar- Sprayer.  The  judges  consider 
this  to  be  a  well  constructed  machine,  possessing 
many  important  advantages.  It  is  self-contained 
and  can  be  moved  rapidly  from  one  part  of  the 
road  to  the  other.  It  can  also  cover  a  consid- 
erable superficial  area  of  road  in  a  day's  work. 
Its  construction  is  solid  and  well  thought  out, 
and  the  cost  of  working  and  maintenance  may  be 
expected  to  be  low.  The  judges  believe  that  by 
the  use  of  this  machine,  under  the  most  favor- 
able conditions,  the  actual  cost  of  laying  on  one 
coat  of  tar  in  a  sufhcient  quantity  may  be  cut 
down  to  almost  i-soth  of  a  penny  per  superficial 
yard,  or  with  a  road  6  yards  wide  to  approxi- 
mately £i  per  mile.  This  includes  everything  that 
ought  to  be  charged  to  the  cost  of  the  operation, 
interest  and  sinking  fund  on  the  plant  employed, 
a  fair  sum  for  upkeep  and  ample  allowances  for 
fuel  and  labor,  but  is  exclusive  of  the  cost  of 
tar.  Though  in  point  of  rapidity  of  working  and 
excellent  mechanical  construction  the  judges  put 
thi$  machine  at  the  top  of  the  list,  in  some  re- 
spects the  results  of  the  spreading  were  not  so 
satisfactory  as  in  other  cases.  This  arises  from 
the  fact  that  the  distributor  was  not  properly  ad- 
justed. The  judges  have  decided  *o  award  the 
first  prize  of  too  guineas  and  the  Association's 
gold  medal  to  this  competitor. 

Emulsifix,  Limited.  This  machine  is  of  the  na- 
ture of  a  special  form  of  water-cart,  having 
means  for  mechanically  mixing  tar  and  tar  oil 
with  a  certain  proportion  of  water,  and  spraying 
the  road  before  the  mixture  has  time  to  separate. 
Although  the  judges  are  informed  that  this  com- 
petitor put  an   additional  application  on  to  the 
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road  shortly  after  the  actual  trials,  yet  little  or 
no  trace  of  the  application  was  to  be  seen  shortly 
afterward.  It  should  be  mentioned  that  this  com- 
petitor intimated  that  it  was  impossible  for  his 
machine  to  use  the  standard  tar  as  supplied  by 
the  Association  to  the  other  tar-spreading  ma- 
chine competitors;  and,  under  the  circumstances, 
the  judges  allowed  him  to  bring  his  own  ma- 
terial. 

Johnston  Lassailly  Patent  Tar  Road-Binder. 
This  machine  consists  of  a  separate  portable 
boiler  for  heating  the  tar  up  to  200°  C.  or  over, 
from  which  the  heated  tar  is  transferred  to  dis- 
tributing carts  fitted  with  trailing  brushes  for 
evenly  spreading  it.  The  work  done  by  this  ap- 
paratus was  good.  A  heavier  coat  of  tar  was  put 
on  than  in  the  other  cases,  and,  chiefly  owing  to 
this,  the  durability  of  the  coating  has  been  greater 
than  in  the  case  of  any  of  the  other  competitors. 
.\gainst  this  must  be  set  the  consideration  that 
the  machinery  is  cumbersome  to  handle,  the  work- 
ing consequently  slow,  and  therefore  more  costly 
than  that  of  other  competitors. 

Tarmaciser,  Limited.  Owing  to  an  accident  on 
the  road  en  route  to  the  scene  of  the  trials,  this 
machine  was  unable  to  compete.  With  a  view  of 
ascertaining  its  comparative  merits,  a  special  test 
was  arranged  and  subsequently  took  place  on  the 
road  between  Swanley  Junction  and  Farningham, 
in  Kent.  This  trial  was,  of  course,  quite  inde- 
pendent of  the  tests  for  the  competition  awards. 
The  machine  did  not  come  up  to  its  proof.  It  re- 
quired a  considerable  amount  of  adjustment  prior 
to  starting,  and  then  partially  broke  down  while 
at  work.  Though  there  are  probably  possibilities 
for  this  machine,  the  judges  are  of  opinion  that 
it  cannot  at  the  moment  be  considered  an  entirely 
practical  apparatus. 

Tarspra,  Limited.  This  company  entered  three 
machines.  The  first  was  a  700-gal.  Thornycroft 
motor  van,  and  resembled  in  some  respects  the 
Aitken  machine.  This  competitor  entered  a 
i,ooo-gal.  van,  which  was  drawn  by  a  small  trac- 
tor. The  third  machine  entered  was  a  200-gal. 
cart  drawn  by  horse  power.  In  all  cases  the  prin- 
ciple of  spreading  the  tar  was  the  same.  All 
three  machines  worked  well  and  spread  the  tar 
evenly.  The  700-gal.  Thornycroft  motor  van  is 
well  designed.  The  workmanship  is  not  quite 
equal  to  the  Aitken  machine,  and  probably  the 
cost  of  upkeep  will  be  greater.  It  should  be  men- 
tioned, however,  that  different  sets  of  nozzles  can 
be  used  with  these  machines,  and  the  number  of 
square  yards  covered  per  gallon  of  tar  can  be 
adjusted  to  suit  the  road  surface  or  the  wishes 
of  the  person  treating  the  road.  The  judges  have 
decided  to  award  the  700-gal.  Thornycroft  Tar- 
spra machine  the  second  prize  of  50  guineas  and 
the  Association's  silver  medal. 

Thwaite  Anti-Road-Dust  System.  This  con- 
sists of  a  portable  tar-boiler,  which  holds  300 
gals,  of  tar,  and  this  competitor's  principle  is  to 
raise  the  tar  to  a  high  temperature,  and  conse- 
quently it  does  not  require  so  much  pressure  to 
lay  it  on  the  road.  The  judges  were  impressed 
by  the  good  working  of  this  machine,  which 
seems  to  be  simple  and  effective.  The  first  cost 
of  the  apparatus  is  very  moderate,  but  operating 
costs  are  not  so  low  as  the  Aitken  or  Tarspra. 

Reeson's  Patent  Machine.  This  apparatus  is 
for  putting  on  a  preparation  of  tar,  but  it  was 
not  entered  for  the  tar-spreading  machine  com- 
petition. It  consisted  of  a  tank  fitted  with  gravi- 
tation sprinkler  and  two  rotary  brushes.  At  a 
special  test  of  this  machine  on  the  road  between 
Swanley  Junction  and  Farningham.  Kent — at  the 
same  time  as  the  special  tests  of  the  Tarmaciser 
were  made — it  worked  satisfactorily,  and  was 
very  favorably  commented  upon.  The  heating 
arrangement  consisted  of  a  Wells  light  burner, 
paraffin  being  the  heating  agent.  The  air  pres- 
sure for  this  heater  was  obtained  by  means  of 
a  hand  pump. 
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Preparations  of  Tar.  The  preparations  of  tar 
tested  were  of  two  classes— (i)  those  containing, 
very  little  tar,  and  (2)  those  in  which  tar  formed, 
the  main  ingredient. 

In  the  first  class  were  the  compounds  "Crem- 
poid  R,"  "Crempoid  D,"  "Ermenite,"  "Hahnite,"" 
and  "Pulvicide."  The  results  of  treating  the- 
roads  with  all  these  compounds  may  be  dis-^ 
missed  in  a  brief  paragraph.  Within  a  very  short 
titae  after  their  application— i.  e.,  a  week  in  the 
case  of  "Ermenite,"  a  fortnight  in  the  case  of  the- 
"Crenipoids"  and  "Pulvicide,"  and  a  month  in. 
the  case  of  "Hahnite" — they  had  practically  dis- 
appeared. The  compounds  have  not  the  durabil- 
ity of  tar,  and  the  judges  do  not  consider  their 
use  as  economical.  Moreover,  complaints  have 
been  received  to  the  effect  that  the  dust  raiseA 
from  the  sections  of  the  roads  treated  with  some 
of  diese  materials  is  injurious  to  the  eyes  of 
•those  using  the  roads  and  to  the  frontagers  living, 
along  their  routes. 

The  preparations  containing  a  large  proportioa 
of  tar  were,  on  the  whole,  very  satisfactory.  We 
deal  with  them  in  their  order  of  merit. 

Clare's  Patent  Tar  Compo.  This  was  applied 
to  a  quarter-mile  section  of  road  extending  froii> 
the  steam  laundry  at  Staines  to  a  point  a  quarter- 
of-a-mile  eastward  from  the  same  laundry  by 
one  of  the  smallest  of  the  "Tarspra"  machines,, 
similar  in  type  to  the  200-gal.  one  entered  in  the 
tar-spreading  machine  competition.  This  sectioi* 
of  road,  as  regards  dryness  of  surface,  was  ap- 
proximately in  the  same  condition  as  the  other 
lengths.  The  macadam  was  in  good  condition.. 
The  quantity  of  the  material  appears  to  be  i  imp. 
gal.  to  7  sq.  yd.,  applied  in  two  coats.  At  the  price 
quoted  by  the  competitor— 3^d.  per  gallon  de- 
livered in  London — and  after  making  allowance- 
for  getting  the  material  into  position  on  the  road,, 
it  works  out,  excluding  the  cost  of  spreading,, 
for  a  coating  of  7  sq.  yd.  to  the  gallon,  at  o.57d. 
per  square  yard  of  road  surface,  or  approxi- 
mately £25  per  mile  of  road  6  yd.  wide.  From 
the  time  of  laying  until  recently  it  has  been  uni- 
formly good,  and  is  now  in  better  order  than  any 
other  portion  of  the  road.  The  surface  is  wear- 
ing rapidly,  especially  in  the  center.  The  judges 
have  decided  that  the  Ballymenagh  loo-guinea 
trophy  and  the  gold  medal  of  the  Association  for 
the  best  preparation  of  tar  for  road  purposes  be 
awarded  to  Messrs.  Clare  &  Co.,  of  Liverpool.. 
The  smell  of  the  material  is  relatively  evanescent 
and  unobjectionable. 

In  the  judges'  opinion  the  success  of  the  Clare- 
Company's  compo  is  greatly  due  to  the  fluidity 
obtained.  When  applied  cold  (as  recommended 
by  the  manufacturers),  as  was  the  case  on  the 
Staines  Road,  the  penetration  was  very  consid- 
erable. In  spite  of  this,  the  tar  has  body  enough 
to  hold  together  in  a  highly  satisfactory  manner 
the  small  dust-forming  particles.  Moreover,  it 
has  been  ascertained  that  the  cost  of  treating  or 
adding  to  tar  by  this  method  is  not  considerable,, 
and  is  far  more  than  compensated  by  the  extra 
penetration,  as  described  above.  The  preparatior^ 
flashes  at  ordinary  temperatures,  and  special  care 
must  be  exercised  to  avoid  risk  of  firing  during 
treatment. 

, Oil-gas  tar  was  entered  by  the  Gaslight  &  Coke 
Co.  This  material  was  applied  to  a  length  of  road 
adjoining  that  of  the  Clare  Co.  by  a  special  form- 
of  machine  devised  by  the  Gaslight  &  Coke  Co.'s 
engineer,  Mr.  Reeson,  which  is  commented  uport 
under  the  heading  of  "Tar-Sprcading  Machines."' 
This  length  of  road  is  in  a  fairly  good  condition. 
Oil-gas  tar  probably  penetrates  deeper  than  any- 
thing else,  but  it  does  not  form  so  durable  a 
wearing  surface,  and  consequently  is  not  so  great 
a  protection  to  the  face  of  the  macadam  as  a 
good  tar  preparation.  It  is  not  a  new  substance 
and  has  in  the  past  been  used  in  various  places, 
but  the  actual  material  entered  by  this  competi- 
tor is  understood  to  have  been  a  specially  treated 
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oil-gas  tar,  from  which  the  more  readily  volatile 
and  low-flash  constituents  of  ordinary  oil-gas  tar 
have  been  removed.  The  smell  of  the  preparation 
was  penetrating  and  of  the  same  character  as  that 
of  ordinary  oil-gas  tar,  but  less  strong  and  per- 
sistent. It  would  probably  be  very  useful  for  the 
purpose  of  giving  a  first  coat  to  a  road,  to  be  fol- 
lowed by  one  of  coal-gas  tar  or  similar  substance. 
T.  G.  Marriott's  "Marbit."  The  third  in  order 
of  merit  of  the  competing  preparations  is  "Mar- 
bit,"  entered  by  this  competitor,  but  the  cond.- 
tion  of  the  section  of  the  road  treated  is  not  quite 
so  good  as  that  of  the  first  two  named. 

Tar  Supplied  by  the  Association.  In  addition 
to  the  competing  preparations,  it  is  necessary  to 
make  some  mention  of  the  various  kinds  of  tar 
supplied  by  the  Association  for  comparative 
purposes. 

I— This  was  a  new  crude  coal  tar,  which  had 
merely  undergone  the  ordinary  mechanical  sepa- 
ration process,  supplied  by  the  South  Metropoli- 
tan Gas  Co.  for  the  use  of  the  tar-spreading  ma- 
chines   on    the    Staines  and    Hounslow    granite 
road  and   the   Twickenham   and   Kempton    Park 
flint  road.   The  judges  consider  that,  though  this 
was   a  fair  average  specimen  of  tar,   it  did  not 
yield  satisfactory  results  unless  applied  in  quan- 
tity in  excess  of  that  found  necessary  in  the  case 
of  the  Clare  patent  tar  compo.   ©ne  gallon  of  the 
Clare    material    has   given   an   exceedingly   good 
surface  to  7  sq.  yd.  during  the  summer  months, 
whereas  in  this  case  quite  lYi  times  the  quantity 
is   required  to  give  equal   results,   which   gre;itiy 
affects  the  total  cost  of  the  completed  operation. 
2- — This  also   was   crude   coal   tar   which   had 
undergone    the    ordinary    mechanical    separation 
process,  supplied  by  the  Reading  Gas  Co.  for  use 
in  the  tar-spreading  machines  at  Ascot.    It  was 
far  inferior   for  road   purposes  to   that   supplied 
by  the  South  Metropolittan  Gas  Co.    It  was  ap- 
parently unsuitable  for  spraying  in  the  machines, 
probably  owing  to  the  foreign  matter  which  it" 
contained  when  it  arrived  in  the  tanks  at  Ascot. 
3- — This  was  a  "refined"  or  "freed"  tar  from 
the  South  Metropolitan  Gas  Co.,  and  was  kindly 
supplied  by  the  company  for  experimental  pur- 
poses free  of  cost  to  the  Association.    This  was 
also  laid  upon  the  road  by  a  200-gal.  Tarspra 
cart.   This  is  a  coal  tar  from  which  the  water  and 
naphtha   have   been   distilled,  and   has   d   specific 
gravity  of  about  1.24.    The  distillation  serves  to 
remove  the  ammonia,  which  is  an  objectionable 
constituent  of   tar   for   road   treatment,  and   the 
light  oils.    The  cost  of  this  tar  is  about  %d.  per 
gallon  above   the   same   company's   market  price 
for  crude   coal   tar.     The   preparation   answered 
well  in  the  trial. 

4 — This  was  an  ordinary  refined  coal  tar  from 
the  tar  distillery,  as  supplied  by  Messrs.  Burt, 
Boulton  &  Heywood,  of  Silvertown.  This  ma 
terial  was  applied  by  a  200-gal.  Tarspra  cart, 
similar  to  the  one  entered  in  the  tar-spreading 
machine  competiton,  on  a  section  of  the  Staines 
and  Hounslow  granite  road.  The  specific  grav- 
ity is  about  1.21.  The  net  cost  at  the  wharf  is 
about  3d.  per  gallon.  For  some  reason  this  tar 
did  not  answer  quite  so  well  as  the  somewhat 
similar  preparation  from  the  South  Metropolitan 
Gas  Co.,  but  it  was  fairly  satisfactory. 

5- — This  was  a  blast-furnace  tar,  supplied  by 
Messrs.  R.  &  A.  Reid,  of  Glasgow.  It  was  ap- 
plied to  a  section  of  the  granite  road  between 
Hounslow  and  Staines  by  a  200-gal.  Tarspra  cart. 
The  tar  is  derived  from  blast  furnaces  using 
splint  coal  in  the  neighborhood  of  Glasgow,  and 
therefore  offers  a  supply  entirely  independent  of 
gas  works.  Its  specific  gravity  is  i.i,  but  it  is 
highly  vicious  and  needs  considerable  heating  to 
tnake  it  sufficiently  fluid  for  laying  on  the  road. 
Its  smell  is  rather  objectionable  and  persistent. 
The  cost  in  London  is  2%A.  per  gallon,  but 
appreciably  less  in  the  North.  In  order  of  merit 
it  comes  after  the  refined  gas  tars. 
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Judges^  Observations.  Speaking  generally,  the 
whole  of  the  machines  tested  showed  consid- 
erable originality  and  forethought  in  design,  and 
considering  the  short  time  the  demand  for  this 
machinery  has  been  before  inventors,  the  results 
obtained  are  exceedingly  promising.  No  doubt 
most  of  the  machines  exhibited  can  be  improved, 
and  when  using  the  proper  material  in  correct 
quantities  they  are  all  likely  to  give  satisfactory 
results.  Suitable  tar  compositions  are  practically 
insoluble,  yield  no  matter  liable  to  be  washed 
away  into  the  watercourses  to  pollute  and  to 
cause  damage,  nor  should  there  be  any  consider- 
able quantity  of  tar-dust  ground  off  the  road 
surfaces  after  treatment.  The  judges  believe 
that  the  complaints  made  under  this  head  previ- 
ous to  these  trials  have  been  due  to  the  use  of 
improper  materials— that  is,  tar  from  which  the 
more  unsuitable  compounds  have  not  been  ex- 
tracted previous  to  it  being  used  on  the  road. 
Now  that  this  is  understood,  it  is  probable  that 
most  of  these  difficulties  will  disappear. 

It  will  be  noticed  that  little  has  been  said  in 
this  report  as  to  the  Ascot  experiments.  The 
judges  consider  that  this  portion  of  the  work  was 
not  satisfactory,  for  several  well  understood  rea- 
sons. In  the  first  place,  the  tar  supplied  from  the 
Reading  gas  works  was  apparently  unsuitable 
for  spraying  by  machinery.  Through  some  un- 
explained cause,  a  great  deal  of  foreign  matter 
found  its  way  into  the  tar,  which  blocked  the 
nozzles  of  the  machines  and  caused  very  irregu- 
lar working.  Moreover,  as  regards  the  dampness 
of  the  road  material,  the  road  surface  at  Ascot 
compared  very  unfavorably  with  those  at  Staines 
nad  Twickenham.  Some  heavy  rain  had  fallen 
in  the  night  previous  to  the  experiments,  and  the 
road  being  greatly  sheltered  by  trees  the  moisture 
did  not  dry  out.  It  was  therefore  not  to  be  ex- 
pected that  the  tar  would  adhere  to  the  surface 
of  the  road,  and  in  consequence  it  could  be 
seen  that  in  many  cases  the  tar,  instead  of  pene- 
trating, was  lifted  off  by  traffic  in  the  form  of 
a  detached  film,  leaving  the  road  unprotected. 
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hard.  This  work  is,  in  a  sense,  a  continuation 
of  the  same  author's  well-known  book,  "Sanitary 
Engineering  of  Buildings,"  which  is  devoted 
largely  to  the  sanitary  work  in  dwelling  houses, 
apartments  and  tenements.  In  the  new  book  the 
author  discusses  the  drainage,  water  supply, 
lighting  and  ventilation  of  hospitals,  theatres, 
churches,  schools,  markets  and  abattoirs.  While 
the  book  is  a  thoroughly  practical  one,  it  "is  also 
based  on  the  most  advanced  theories  accepted 
generally  by  sanitary  specialists  of  Europe  and 
this  country.  There  is  probably  no  other  boot 
in  the  English  language  which  so  thoroughly 
covers  the  subject  of  sanitation  in  public  buildings 
as  this.    (New  York,  John  Wiley  &  Sons,  $1.50.) 


Dr.  W.  K.  Shepard,  of  the  Sheffield  Scientific 
School  of  Yale  University,  has  prepared  a  volume 
of  "Problems  in  Strength  of  Materials"  which 
will  doubtless  be  of  material  assistance  to  teachers 
of  the  subject.  Nobody  can  hope  to  master  a  sub- 
ject of  this  nature  who  is  unwilling  to  spend  time 
in  solving  well-selected  problems,  any  more  than 
a  person  can  hope  to  become  a  lawn-tennis  expert 
by  reading  a  book  concerning  that  sport.  This  is 
so  well  recognized  in  most  schools  that  recitations 
are  carried  on  very  largely  today  by  means  of 
the  solution  of  problems.  This  volume  should 
be  of  material  help  to  the  instructor  in  helping 
him  to  obtain  a  wide  range  of  such  examples. 
In  addition  to  the  classroom  use  of  the  book,  it 
should  prov^  of  value  to  those  engineers  who  are 
accustomed  to  spend  a  little  time  every  day  in 
solving  one  or  more  exercises  in  branches  of  en- 
gineering work  with  which  they  are  not  directly 
connected  at  the  time.   (Boston,  Ginn  &  Co.,  $1.30.) 


Book  Notes. 


All  engineers  who  keep  in  touch  with  technical 
writings   in   German  and   French   will   regret  to 
learn  that  the  Society  of  German  Engineers  has 
resolved   to   discontinue   work   on   the    "Techno- 
lexicon,"   the   great  technical   dictionary  in   Ger- 
man, French  and  English,  which  it  has  been  en- 
gaged in  preparing  for  several  years.    The  direc- 
tor   of   the   society    reports    that    the   work   has 
turned  out  to  be  far  more  expensive  than  anyone 
anticipated  and  the  cost  of  carrying  it  through  to 
completion   within  the  allotted  time  far  exceeds 
pecuniary  resources  available  for  the  purpose.    It 
has  always  seemed  to  this  journal  that  the  enter- 
prise   was   one   of  such   magnitude   that   it   was 
hardly  practicable  on  the  scope  proposed  by  the 
society,  although  the  latter  is  the  largest  engineer- 
ing body  in  the  world.    Few  people  who  have  not 
actually  taken  part  in  the  preparation  of  a  high- 
grade  lexicon  have  any  appreciation  of  the  enorm- 
ous  amount  of  skilled   work   required   to   carry 
through  such  an  undertaking,  entirely  apart  from 
the  labor  of  the  technical  ej^perts  who  take  part 
in  the  authorship.    The  society  has  not  announced 
in  what  condition  the  matter  is   at  the  present 
time,  and  it  is  to  be  hoped  that  the  work  has 
progressed  to  such  a  state  that  some  of  the  en- 
terprising German  publishers  may  be  willing  to 
take  hold  of  the  data  already  collected  and  pub- 
lish a  technical  dictionary,  not  so  comprehensive 
as  that  proposed  by  the   society,  but  still  more 
modern  and  accurate  than  those  now  available. 


About  a  year  ago  a  review  was  printed  in 
these  pages  Of  the  excellent  treatise  on  "Producer 
Gas,"  by  Messrs.  J.  E.  Dodson  and  A.  T.  Larter. 
Naturally  enough  this  volume  has  been  very 
warmly  received  by  engineers  and  it  has  been 
accordingly  necessary  to  bring  out  a  second 
edition.  The  revisions  which  have  been  made 
have  been  mainly  in  the  chapters  relating  to  suc- 
tion gas  plants,  although  some  new  illustrations 
have  been  added  in  other  portions  and  additions 
made  in  the  text  in  many  places.  The  book  i» 
unquestionably  the  most  comprehensive  work  on 
the  subject  that  we  now  have,  and  any  engineer 
who  contemplates  putting  in  a  producer  plant  for 
heating  or  engine  work  will  find  in  the  volume 
a  large  amount  of  useful  information.  (New 
York,  Longmans,  Green  &  Co.,  $3.00.) 


Letters  to  the  Editor. 


A  book  that  will  be  found  particularly  valuable 
by  all  interested  in  public  health  has  just  been 
published  under  the  title  of  "Sanitation  of  Public 
Buildings,"  the  author  being  Mr.  Wm.  Paul  Ger- 


Temperatures  Destructh'e  to  Concrete. 

Sir:  We  are  rather  interested  in  knowing  the 
highest  temperature  that  concrete  construction 
has  been  able  to  withstand  without  cracking  or 
crumbling.  Can  you  secure  this  for  us?  Yours 
truly,    Blaw  Collapsible  Steel  Centering  Co. 

Pittsburg,  Oct.  28. 

[This  inquiry  was  submitted  to  Prof.  Ira  H. 
Woolson,  of  Columbia  University,  who  has 
kindly  furnished  the  following  information: 

"Replying  to  the  inquiry  relative  to  the  ability 
of  concrete  to  withstand  heat  without  crumbling 
or  cracking,  I  would  say  that  I  have  conducted 
a  considerable  number  of  tests  in  an  investigation 
of  this  proposition  in  connection  with  the  work 
of  the  joint-committee  of  the  American  Society 
for  Testing  Materials.  The  results  of  those  tests 
were  presented  to  the  Society  in  three  papers,  the 
first  in  1905,  the  second  in  1906,  and  the  third  this 
past  summer.  The  paper  of  this  year  was  devoted 
largely  to  an  investigation  of  the  thermal  con- 
ductivity of  trap,  gravel,  and  cinder  concrete,  as 
the  work  of  the  previous  years  had  demonstrated 
that  the  non-conducting  properties  of  concrete 
was  the  reason  of  its  ability  to  withstand  high 
temperatures. 
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"Although  thire  were  a  few  instances  where 
trap  rock  concrete  cubes  were  heated  to  a  tem- 
perature of  1500^  without  showing  serious  de- 
terioration in  strength,  my  own  judgment  is 
that  the  result  of  all  the  work  shows  that  if  con- 
crete is  heated  throughout  to  a  temperature  of 
1000°  to  1500°  F.,  it  has  lost  the  major  portion 
of  its  ^ength  and  is  verj-  likely  to  crack  and 
crumble  if  allowed  to  stand  undisturbed.  This  is 
particularly  true  of  quartz  gravel  concrete.  In 
many  cases  a  thorough  heating  to  a  temperature 
of  750°  will  reduce  the  strength  of  the  concrete 
to  a  larg;  degree.  On  the  other  hand,  it  is  a 
well  known  fact  that  concrete  will  withstand  a 
temperature  of  1500°  or  over  for  an  hour  or  two 
when  heated  on  one  or  two  sides  oniy,  and  will 
still  be  in  excellent  condition.  The  reason  for 
this  is  plainly  shown  in  the  paper  on  thermal  con- 
ductivity above  referred  to.  in  which  it  was  dem- 
onstrated that  a  concrete  cou'.d  be  heated  on  one 
face  at  a  temperature  of  1500°  F.  for  an  hour  and 
the  temperature  of  the  interior  two  inches  in 
from  the  heated  face  with  a  rise  of  only  200° 
or  300°. 

"In  that  paper  I  drew  the  following  conclusions 
from  my  investigations :  First,  that  all  concrete 
mixtures  when  heated  throughout  to  a  tempera- 
ture of  1000°  to  1500°  F.  will  lose  a  large  pro- 
portion of  their  strength  and  elasticity,  and  this 
fact  must  be  well  remembered  in  designing.  Sec- 
ond, that  all  concrete  has  a  very  \ow  thermal 
conductivity  and  therein  lies  their  we!l  known 
heat  resisting  properties.  Third,  that  as  a  result 
of  this  low  thermal  conductivity,  2  to  2%  in. 
of  concrete  covering  will  protect  reinforcing 
metal  from  injurious  heat  for  the  period  of  any 
ordinary  conflagration  (provided,  of  course,  that 
the  concrete  stays  in  place  during  the  fire). 
Fourth,  that  reinforcing  metal  exposed  to  the 
fire  will  not  convey  by  conductivity  an  injurious 
amount  of  heat  to  the  embedded  portion.  Fifth, 
that  quartz  gravel  concrete  is  not  a  reliable  or 
safe  fire  resisting  aggregate." 

There  is  so  much  interest  shown  just  now  re- 
garding the  eflfect  of  successive  increases  in  tem- 
perature on  the  compressive  strength  of  concrete 
that  a  series  of  tests  with  diflferent  grades  of 
concrete  subjected  to  different  temperature  up  to 
1000'  will  be  likely  to  yield  information  of  gen- 
eral value. — Editor.] 


The  Status  of  M.anual  Training. 

Sir:  The  letter  from  "C.  E.."  of  Boston,  on 
the  relations  of  the  public  school  to  industrial 
education  in  your  issue  of  Nov.  16  leaves  the 
present  status  of  manual  training  somewhat  un- 
certain. In  fact,  in  many  minds  there  is  not  a- 
clear  differentiation  betwefen  vocaticnal  and  man- 
ual training.  Through  ignorance  the  former  has 
Been  here  and  there  regarded  as  superior  to  and 
the  possible  successor  of  the  latter.  In  point  of 
fact,  however,  the  manual  training  school  is  ac- 
cepted among  leading  educators  as  only  one  of 
the  essential  elements  in  a  complete  educational 
system,  the  vocational  or  trade  school  being  rec- 
ognized as  entirely  independent  in  purpose,  or- 
ganization, and  curriculum. 

Following  close  upon  the  report  of  the  Super- 
intendent of  the  Boston  schools,  referred  to  in 
the  above-mentioned  letter,  there  has  just  been 
made  public  a  document  which  proclaims  the 
sutus  of  the  manual  training  school  in  general, 
and  of  the  Mechanic  Arts  High  School  of  Bos- 
ton in  particular.  It  is  in  the  form  of  a  report 
made  at  the  request  of  an  investigating  com- 
mittee known  as  the  Finance  Commission.  That 
It  must  be  accepted  as  authoritative,  and  is  cer- 
tain to  attract  wide  attention,  is  evidenced  by 
the  names  signed  thereto.  They  are  Charles  W. 
Eliot,  President  of  Harvard  College;  Henry  S. 
Pritchett,  late  President  of  the  Massachusetts 
Institute  of  Technology,  and  Rev.  Fr.  Thomas  I. 
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Gasson,  who  is  President  of  Boston  College. 
The  question  propounded  to  them  was  as  fol- 
lows: "The  City  of  Boston  has,  for  the  current 
year,  a  million  dollars  to  spend  in  land  for  the 
Phillips  district  and  various  buildings.  Taking 
into  account  the  needs  of  both  the  elementary 
and  the  high  school  education,  is  it  wise  to  spend 
approximately  $500,000  out  of  this  million  in  re- 
arranging the  present  Mechanic  Arts  schoolhouse 
and  erecting  a  large  addition  to  it?'' 

In  their  reply  the  special  committee  assume  as 
admitted  the  following  fundamental  principles  re- 
garding the  conduct  of  public  education  in  a 
municipality:  (i)  That  it  is  the  plain  duty  of  a 
municipality,  such  as  Boston,  to  support,  and  sup- 
port generously,  high  school  education  as  well  as 
elementary  education.  (2)  Under  modern  con- 
ditions, it  seems  equally  clear  that  a  municipality 
must  support  several  kinds  of  high  school  educa- 
tion, adapted  to  the  various  needs  and  desires  of 
its  population.  The  city  of  Boston  to-day  sup- 
ports Latin  High  Schools,  English  High  Schools, 
the  Mechanic  Arts  High  School  and  the  Com- 
mercial High  School.  AH  these  give  a  general 
education,  but.  guide  their  pupils  in  different  di- 
rections. 

In  seeking  to  answer  the  given  question,  ^le 
Committee  made  an  exhaustive  examination  of 
statistical  information  regarding  cost  of  building, 
equipment,  instruction,  etc.,  as  well  as  of  records 
of  graduates.  But  they  recognized  that  their  de- 
cision was  to  be  based  not  alone  on  statistical 
data,  but  also  on  certain  fundamental  considera- 
tions concerning  the  character  of  the  education 
provided  by  the  Mechanic  Arts  High  School.  Its 
work  is  thus  described: 

"The  Mechanic  Arts  High  School  is  an  institu- 
tion in  which  the  elements  of  the  mechanical  arts 
are  taught  in  connection  with  a  thorough  aca- 
demic course,  rich  in  mathematical  and  scientific 
subjects.  Its  fundamental  object  is  to  promote 
general  culture,  but  the  specific  training  which  it 
gives  is  excellent  preparation  for  many  mechan- 
ical pursuits.  It  teaches  the  principles  and  pro- 
cesses which  underlie  many  trades ;  but  it  is  in  no 
sense  a  trade  school.  The  time  which  is  de- 
voted to  any  branch  of  mechanical  work  is  en- 
tirely inadequate  to  give  the  knowledge  and  skill 
required  by  a  journeyman.  Moreover,  the  educa- 
tional value  of  a  shop  exercise  is  determined  by 
the  thought  which  the  pupil  must  bestow  upon  it; 
consequently  no  operation  is  repeated  mainly  for 
the  purpose  of  increasing  skill ;  but  a  new  prob- 
lem is  presented  as  soon  as  the  difficulty  of  a 
given  process  is  fairly  mastered.  The  most  im- 
portant function  of  the  school  is  to  reveal  to  boys, 
through  its  many-sided  activities,  their  dominant 
aptitudes  and  help  them  to  lay  a  firm  foundation 
for  the  work  for  which  they  are  best  fitted.  It 
aims  to  discover  how  executive  and  creative 
.  abi'ity  can  be  most  effectively  stimulated,  diversi- 
fied and  directed.  This  ability  is  one  of  the  most 
important  factors  in  our  complex  civilization. 
Some  men  show  it  by  excellent  work  at  the 
bench,  others  at  the  drawing  board,  and  others 
as  foremen,  overseers,  superintendents,  engineers, 
or  organizers  of  industries.  The  school  which 
opens  the  door  of  opportunity  in  a  wide  range 
of  industrial  activities  is  vocational  in  the  largest 
and  best  sense  of  the  term.  In  this  age,  charac- 
terized by  a  marvellous  development  of  indus- 
tries based  upon  scientific  and  mechanical  prin- 
ciples, such  a  school  meets  a  highly  important 
and  pressing  need  of  the  community." 

It  is  made  evident  that  it  is  not  a  trade  school, 
nor  does  it  send  out  young  men  who  are  likely 
to  become  journeymen  in  the  various  trades.  Its 
purpose  is  to  give  a  general  education,  with  such 
training  in  the  mechanical  arts  as  will  suggest  to 
its  pupils  industrial  pursuits. 

This  purpose  is  manifestly  entirely  different 
from    that    of    an    industrial    school    or    a    trade 
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school.  For  example,  the  new  Franklin  Union, 
and  the  Wentworlh  School  to  be  established  in 
Boston  are  to  be  schools  in  which  the  theoretical 
foundation  of  many  trades  is  to  be  taught  at 
night  to  such  men,  already  in  the  trades,  as  desire 
such  instruction.  The  committee  assert  that  the 
existence  of  these  schools,  which  are  for  entirely 
different  objects  from  those  of  the  Mechanic  Arts 
High  School,  have  no  bearing  on  the  question. 

The  records  show  that  during  its  fourteen  years 
of  existence  the  graduates  of  the  school  have 
gone  mainly  into  pursuits  suggested  by  the  me- 
chanical instruction  which  they  have  received. 
Some  of  them  have  entered  high-grade  engineer- 
ing schools  and  become  engineers.  A  larger 
number  have  filled  the  position  of  draughtsman. 
Others  have  become  foremen.  In  general  a 
strong  tendency  has  been  developed  to  engage  in 
those  occupations  which  look  toward  the  produc- 
ing side  of  business  life.  A  reasonably  large 
number  have  come  into  executive  places  by  prov- 
ing their  administrative  ability  in  mechanical  po- 
sitions. Speaking  broadly,  the  records  of  the 
graduates  show  that  the  school  is  accomplishing 
its  purposes. 

A  considerable  number  of  graduates  of  the 
school  enter  the  Massachusetts  Institute  of  Tech- 
nology, although  this  number  constitutes  but  a 
small  percentage  of  all  the  students  who  enter 
the  school.  The  records  made  by  these  students 
at  the  Institute  have  not  in  the  past  equalled 
those  made  by  students  from  the  best  suburban 
high  schools.  It  appears,  however,  that  very 
few  of  the  youths  who  enter  the  Mechanic  Arts 
High  School  do  so  with  the  thought  of  going 
to  a  school  of  technology  later.  The  choice  of  an 
engineering  career  is  the  result  in  most  cases  of 
the  student's  experience  in  the  school,  which  in- 
spires the  ambition  to  enter  an  engineering  pro- 
fession. 

The  school  is  nov,?  attended  by  nearly  eight 
hundred  pupils,  although  only  about  three- 
fourths  of  that  number  are  satisfactorily  seated. 
In  light  of  this  fact,  and  of  their  general  attitude 
toward  the  entire  subject  of  manual  training,  the 
committee  unanimously  conclude : 

1.  That  the  Mechanic  Arts  High  School  fills 
a  useful  purpose  by  opening  to  the  youth  of  Bos- 
ton new  ways  toward  good  livelihoods. 

2.  That  additional  facilities  must  be  furnished, 
if  those  boys  who  wish  to  avail  themselves  of 
this  form  of  education  are  to  have  the  opportunity 
to  do  so. 

3.  That  this  need  is  now  more  urgent  than  that 
of  any  other  specific  addition  to  the  school  sys- 
tem of  Boston. 

4.  That  it  is,  therefore,  expedient  for  the  city 
to  proceed  with!  the  enlargement  of  the  Mechanic 
Arts  High  School  without  delay. 

This  report,  local  though  it  is  in  its  primary 
application,  but  rendered  by  educators  of  such 
recognized  standing,  must  be  accepted  as  fully 
establishing  the  present  status  of  the  manual 
training  school  as  a  vital  element  in  our  educa- 
tional system.  It  distinctly  differentiates  between 
manual  and  vocational  training,  and  recognizes 
the  independent  field  for  the  introduction  of  edu- 
cational courses  looking  to  the  development  of 
the  journeyman  in  the  various  trades. 

■^  Walter  B.  Snow. 

Boston,  Nov.  7,  1907. 


The  American  Coke  Industry  during  the  last 
three  years  has  been  marked  by  a  steady  decrease 
in  the  consumption  of  coal  per  unit  of  coke, 
due  for  the  most  part  to  the  development  of 
by-product  manufacture,  in  which  the  yield  of 
coke  from  the  coal  is  considerably  greater  than 
in  the  beehive  oven.  The  figures  for  the  calen- 
dar year  1906,  compiled  for  the  U.  S.  Geologi- 
cal Survey  by  Mr.  E.  W.  Parker,  show  that  the 
total  value  of  coke  produced  was  $91,600,000,  the 
average  value  per  ton  being  $2.52. 
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The  So-Called  Panic. 


It  is  unfortunate  that  a  number  of  young  men 
engaged  on  our  daily  papers  have  not  learned  to 
be  a  little  more  careful  in  their  use  of  the  Eng- 
lish language.  A  somewhat  careful  observation 
of  the  news  sheets  of  the  country  during  the  last 
fortnight  s.hows  that,  in  an  attempt  lo  be  suffi- 
ciently sensational  to  make  papers  sell,  conditions 
in  the  manufacturing  and  commercial  world  have 
been  called  by  pretty  hard  names  they  by  no 
means  deserved.  If  the  American  people  did  not 
have  an  exceptional  amount  of  common  sense 
and  were  not  thoroughly  convinced  that  because 
a  thing  was  stated  in  the  newspaper  it  was  not 
necessarily  correct,  we  might  have  had  a  real 
panic   on   our  hands.    Nothing   of   the   sort    has 
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happened  because  about  all  the  people  who  have 
been  hurt  are  those  who,  for  one  reason  or  an- 
other, have  had  their  affairs  so  extended  as  to  be 
unwieldly.  A  shipmaster  who  carries  all  sail  too 
long  has  a  good  deal  of  trouble  when  the  wind 
freshens  with  unexpected  rapidity.  A  business 
man  who  was  doing  more  than  his  capital  war- 
ranted in  flush  times  is  likely  to  have  trouble 
when  such  an  exceptional  period  subsides  to  the 
normal.  We  have  been  having  flush  times  for  a 
number  of  years.  They  have  been  continuing  for 
so  long,  indeed,  that  we  have  become  accus- 
tomed to  them,  and  have  forgotten  just  exactly 
what  is  necessary  when  real  normal  conditions 
prevail.  When  mills  are  filled  with  orders  so  far 
ahead  that  new  business  is  not  wanted,  as  was 
the  condition  a  year  ago,  affairs  may  truly  be 
called  booming.  It  is  wholly  unreasonable  to  ex- 
pect them  to  continue  to  boom.  We  must  expect 
to  work  harder  than  we  have  the  last  two  or 
three  years  in  order  to  accomplish  as  much,  but 
it  is  difficult  to  see  what  reason  there  is  for  an- 
ticipating a  panic.  Certainly  there  is  very  little 
in  view  at  the  present  time  to  warrant  any  such 
apprehension,  and  a  misapprehension  of  some  re- 
cent events,  magnified  in  the  newspapers,  is  the 
only  thing  that  needs  explanation  just  now. 

In  the  first  place  there  have  been  reports  con- 
cerning the  shutting  down  of  some  industrial 
plants.  It  is  well  to  look  at  these  things  in  a 
rational  manner.  A  good  many  establishments 
have  been  running  under  the  highest  pressure  for 
some  years.  Their  machinery  has  been  used  by 
day  and  night  forces  until  it  is  in  great  need  of 
repair.  More  than  a  year  ago  The  Engineering 
Record  was  informed  by  the  managers  of  cer- 
tain works  that  it  would  be  necessary  to  shut 
down  for  repairs  or  their  plants  would  drop  to 
pieces,  yet  these  same  plants  have  been  kept  run- 
ning all  through  the  summer.  Some  of  them  are 
among  the  mills  which  have  closed  recently.  They 
have  not  stopped  solely  because  of  business  con- 
ditions, but  because  it  is  high  time  for  repairs 
and  renewals.  Probably  many  more  establish- 
ments would  report  the  same  condition  of  affairs. 
This  is  the  beginning  of  the  season  when  such 
work  is  done.  Because  production  has  been  con- 
ducted under  such  extreme  pressure  during  the 
last  two  years  that  these  annual  periods  of  re- 
cuperation have  not  been  possible  is  no  precedent 
for  their  continual  omission.  It  is  noticeable, 
moreover,  that  in  a  good  many  cases  where  these 
shut-downs  have  occurred  that  the  American 
workmen  are  kept  busy,  at  least  in  a  consider- 
able measure,  and  the  men  who  have  been  turned 
off  are  the  Italians  and  other  Europeans  who 
are  taking  advantage  of  this  closing  of  the  works 
to  visit  their  native  land.  That  is  not  a  mere  con- 
jecture can  be  ascertained  by  inquiry  at  any 
shipping  office. 

There  are  a  few  manufacturers  who  are  appre- 
hensive and  talking  of  closing  down  their  plants 
entirely.  It  might  be  well  for  them  to  consider 
that  any  unnecessary  retrenchment  is  likely,  in 
view  of  the  recent  prevalence  of  unwarranted 
rumors  of  a  panic,  to  be  a  cause  of  further  hard- 
ening of  conditions,  rather  than  a  remedy. 
"Every  business  enterprise  which  is  making  any 
unnecessary  retrenchment,"  according  to  a  recent 
address  by  Mr.  Henry  L.  Doherty,  "is  adding 
just  that  much  to  the  situation  which  is  bring- 
ing about  a  threatened  industrial  depression." 
Mr.  Doherty's  connections  are  so  important  and 
so  widely  spread  throughout  the  country  that  his 
further  assertion  that  we  are  suffering  merely 
from  a  lack  of  confidence  deserves  careful  con- 
sideration. "United  efforts  on  the  part  of  the 
men  of  influence  of  this  country  could  quickly 
restore  the  confidence  which  is  lacking,"  in  his 
opinion,  "but  unfortunately  they  have  as  yet  no 
means  of  taking  united  action,  no  attempt  has 
heretofore  been  made  to  do  so,  and  of  the  nu- 
merous half-baked   suggestions   which  have  been 


offered  as  a  cure,  few,  if  any,  would  stand  the 
analysis  of  proper  logic." 

It  may  be  confidently  asserted  that  the  thing 
for  business  men,  particularly  manufacturers,  to 
do  at  the  present  lime  is  to  form  local  associa- 
tions for  steadying  the  weak-kneed  people  in 
their  vicinity.  One  good,  strong  local  association 
of  manufacturers  in  any  city  can  accomplish  a 
great  deal  of  good.  If  the  trouble  which  is  now 
passing  away  had  no  other  effect  than  to  form 
these  local  organizations  it  would  have  accom- 
plished a  great  deal.  Manufacturers  must  stand  to- 
gether just  as  laboring  men  stand  together.  Dur- 
ing the  last  two  weeks  there  has  been  a  pitiful 
exhibition  of  cold  feet  on  the  part  of  the  bankers 
in  some  cities,  particularly  west  of  the  Allegheny 
Mountains.  Manufacturers  should  unite  to  pre- 
vent any  such  fright  affecting  them.  It  is  en- 
tirely practicable  for  them  to  do  so  by  simple 
means.  A  great  deal  of  cash  can  be  brought  to 
light,  when  bankers  are  too  scared  to  advance 
money  on  good  security,  by  making  a  trust  fund 
of  thfese  securities  and  issuing  notes  of  small 
amounts  against  it,  or  something  of  this  sort. 
There  are  plenty  of  men  having  small  sums  to 
invest  who  will  come  forward  at  such  times,  pro- 
vided they  are  assured  that  responsible  people  are 
connected  with  this  method  of  raising  money.  If 
an  association  of  local  manufacturers  under- 
takes to  raise  funds  for  some  of  its  members  in 
this  way,  it  is  safe  to  say  that  a  good  deal  of 
hidden  money  .will  be  brought  to  light  and  the 
currency  conditions  will  be  so  much  improved. 

It  is   the  currency  conditions  that  are   mainly 
responsible    for    the    present    trouble.     Some    of 
these   conditions   can   be  changed   only  by   Con- 
gress,   and    fortunately    Congress    seems    to    be 
willing  to  talk  about  the   matter.     Moreover,   it 
will   act  just  as   soon  as  the  influential   men  of 
the    country    call    loudly    enough    for    a    reform. 
Congress  has  never  failed  to  do  this  in  the  past 
and  there  is  no  reason  to  e:ipect  it  will  refuse  to 
do  so  no>v.     But  all  of  the  trouble  has  not  been 
due  to  our  rigid  currency  laws.   .Some  of  it  has 
been  caused  by  the  hasty  action  of  people  who 
felt  that  a  panic  was  coming  and  withdrew  their 
money  from  the  banks,  hiding  it  away  where  it 
was  of  no  use  to  them  or  to  anybody  else.    This 
not  only  deprived  them  of  interest  and  jeopard- 
ized the  safety  of  their  funds,  but  it  also  had  a 
tendency  to  create  a  condition  that  might  have 
become    very    serious.    These    people,    tnost    of 
them  of  small  means,  may  be  pardoned  for  their 
timidity.    This  cannot  be  said,  however,  of  those 
banks   which  have  shown   the   white   feather  be- 
fore firing  began.    There  is  nothing  so  pitiful  as 
a  coward  who  does  not  even  wait  to  see  if  the 
fight   is   going   against    him.    The   cowardice   of 
some  bankers  during  the  last  month  is  hardly  to 
be  believed.     Instead  of  doing  all  they  could  to 
allay  the  sudden  wave  of  unwarranted  apprehen- 
sion which  swept  the  country,  they  did  all  they 
could  to  increase  the  uneasy  feeling.     They  have 
hoarded  away  enormous  sums  of  currency  which 
should  have  been  paid  out  to  their  customers  in 
the   usual  banking  ways,   without   regard  to  the 
fact  that  bank  reserves  are  kept  for  the  purpose 
of   relieving   sudden   unexpected   calls    for   large 
sums  and  not  as  ornaments   for  the  annual  bal- 
ance sheets.     Every  bank  owes  an  obligation  to 
the    community    in    which    it    is    situated.    Any 
bank   holdmg   more  currency   than   its   legal   re- 
serve IS  doing  great  harm  to  every  business  in- 
terest  and  merits   no  consideration   whatever  at 
the  hands  of  merchants,  manufacturers  or  labor. 
It  IS   high  time  for  manufacturing  and  mercan- 
tile  interests  to  do  no  business  with  these  lily- 
hvered    institutions    which    are    no    help    to   the 
community.    Business   men'  will   do    well   to    re- 
move their  accounts   from  such  banks,   to  think  • 
twice  before  making  any  unnecessary  reductions 
m  their  force  of  employees,  and  to  form  local  as- 
sociations to  check  still  further  the  senseless  scare 
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Costs  of  Engin^ring   Work. 


The  Commissioners  of  Accounts  of  the  city 
of  N';w  York  have  been  conducting  during  the 
past  ten  days  an  investigation  of  the  conditions 
under  which  Contract  No.  3  of  the  Board  of 
Water  Supply,  covering  the  construction  of  the 
main  dam,  dykes  and  other  works  of  the  great 
Ashokan  Reservoir  was  awarded  some  months 
ago.  As  was  set  forth  in  this  journal  there 
were  five  bids  for  this  work.  The  law  under 
whicA  the  Board  of  Water  Supply  is  acting  does 
not  require  the  tender  of  the  lowest  responsible 
bidder  to  be  accepted,  but  lays  upon  the  Board 
the  most  serious  responsibility  of  so  awarding 
the  contract  as  will,  in  its  judgment,  best  serve 
the  interests  of  the  city.  After  carefully  can- 
vassing all  the  bids  the  contract  was  awarded  to 
Mac.^rthur  Brothers  Co.  and  Winston  &  Co., 
who  were  next  above  the  John  Peirce  Company, 
the  lowest  bidder,  the  contract  price  being  above 
the  bid  of  the  latter. 

This  investigation,  like  most  other  investiga- 
tions of  technical  matters  by  city  commissioners 
whose  members  know  little  or  nothing  about 
the  things  to  be  investigated,  has  already  de- 
veloped into  a  voluminous  irrelevant  examina- 
tion, of  the  members  of  the  Board  and  its 
engineering  organization,  but  it  has  occasionally 
touched  on  things  more  germain  to  the  real 
substance  of  the  inquiry.  After  the  usual  efforts 
of  lawyers  under  such  conditions  tio  discredit  the 
the  evidence  of  eminent  engineers  of  twenty 
to  forty  years  of  active  professional  work,  it 
has  seemed  to  be  one  of  the  principal  objects  of 
the  Commissioners  of  Accounts  and  their  tech- 
nical advisors  to  show  that  the  unit  costs  of 
such  earth  and  rock  excavation  and  rolled  em- 
bankments of  selected  material,  are  as  suscepti- 
ble of  accurate  estimation  by  the  aid  of  informa- 
tion disclosed  by  wash  and  core  borings  and 
other  preliminary  examinations  as  the  unit  prices 
of  standard  grades  of  structural  steel  work. 
The  physical  environment  of  the  structural 
shop  is  with  rare  exceptions  steady  and  un- 
changing. The  labor  conditions  are  as  con- 
stant as  it  is  possible  to  make  them,  and  the 
various  classes  of  structural  work  produced  may 
be  fairly  well  determined  under  the  specifications 
and  contract  plans.  Such  circumstances  enable 
the  cost  of  work  to  be  predetermined,  not  with 
mathematical  exactness  but  with  reasonable  ac- 
curacy for  business  purposes;  hence,  it  may  be 
argued  by  the  layman,  the  estimated  cost  of  any 
engineering  work  should  be  determined  with 
equal  accuracy  under  similar  specification  and 
contract  plans,  especially  if  the  location  of  the 
work  may  be  examined  by  prospective  bidders 
and  if  the  requisite  borings  have  been  made  and 
other  practicable  means  have  been  taken  to  se- 
cure the  requisite  information  as  to  physical 
or  other  conditions  affecting  the  work  to  be 
done. 

All  this  appears  plausible  enough  but  any 
engineer  of  extended  experience  knows  well  how 
fundamentally  misleading  such  plausibility  may 
be,  and  usually  is.  It  has  been  fully  and  force- 
fully brought  out  by  the  chief  engineer  and  by 
the  consulting  engineers  of  the  Board  of  Watet- 
Supply  that  reasoning  from  practically  fixed  con- 
ditions, such  as  those  of  the  structural  shop,  to 
the  erratic  and  indeterminable  conditions  of 
most  of  such  great  field  constructions  as  those 
of  the  Board  of  Water  Supply  is  both  mislead- 
ing and  dangerous.  If,  for  instance,  the  earth 
and  rock  excavation  required  for  the  Ashokan 
dam  and  the  dykes,  gate  houses  and  other  ap- 
purtenances of  the  reservoir  in  question,  amount- 
ing to  perhaps  2,000.000  cu.  yd.,  were  to  be 
made  under  conditions  practically  equivalent  to 
those  which  governed  similar  parts  of  the  new 
Croton  dam  contract,  it  is  reasonable  to  suppose 
that  a  fairly  close  estimate  of  cost  for  the  for- 
mer could  be  made,  allowing  for  difference  in 


the  labor  conditions  at  the  two  sites.  A  little  fa- 
miliarity only  with  the  two  pieces  of  work,  how- 
ever, is  enough  to  show  that  there  is  no  parity 
between  them.  Remarkably  full  examinations 
have  been  made  at  the  site  of  the  Ashokan 
work  and  enough  has  been  disclosed  there  to 
show  that  the  materials  to  be  taken  out  are  radi- 
cally different  from  those  at  the  Croton  dam 
nor  is  there  reason  to  suppose  that  the  general 
physical  conditions  have  any  material  similarity. 
The  treatment  of  the  rock  foundation  bed  will 
have  to  be  very  different,  the  depths  to  which 
trenches  for  core  walls  will  have  to  be  carried 
is  not  certainly  known,  although  probabilities 
have  to  be  estimated,  and  the  amount  of  water  to 
be  encountered  and  taken  care  of  is  exceeding- 
ly uncertain.  In  fact  the  general  character  of 
the  conditions  found  at  Ashokan,  as  at  every 
other  great  work  of  the  same  class,  is  really  un- 
known until  the  actual  progress  of  the  work  dis- 
closes it.  It  is  only  the  tyro  in  engineering,  or 
the  bookman,  who  would  attempt  to  predict 
with  accuracy  the  elements  of  cost  of  any  of 
the   great   classes   of  field   construction. 

Both  the  engineer  and  the  contractor  must 
make  estimates  of  cost  under  such  circumstances 
as  best  they  can.  It  is  usually  these  great  un- 
certainties of  cost  which  make  the  corresponding 
divergencies  in  such  estimates  so  often  found 
among  even  experenced  engineers  and  contrac- 
tors, and  exhibited  frequently  in  the  wide  range 
of  prices  in  competitive  bidding.  It  is  in  this 
particular  field  of  engineering  that  the  well  de- 
veloped judgment  plays  the  crucial  part.  The 
estimated  unit  costs  in  such  cases  are  more 
largely  matters  of  judgment  than  of  carefully 
systematized  analyses  of  other  work  of  the 
same  class.  Most  careful  consideration  must  of 
necessity  be  given  to  prior  contracts  of  the  same 
kind,  but  comparisons  must  be  made  by  the  aid 
of  and  frequently  radically  tempered  by  judg- 
ment developed  by  experience;  any  direct  refer- 
ance  without  the  qualification  of  such  judgment 
is  practically  certain  to  be  grossly  misleading, 
and  it  has  been  frequently  seriously  misleading 
to  contractors  as  was  shown  in  the  Jerome  Ave- 
nue reservoir  contract  in  New  York.  No  attrac- 
tive printed  tabulations  of  preceding  costs  of 
other  contracts  can  safely  form  the  basis  of  sen- 
sible conclusions  of  the  costs  of  these  great  field 
constructions ;  such  sources  of  data  are  decep- 
tive and  dangerous  unless  cautiously  handled. 
The  law  has  wisely  made  the  duty  of  awarding 
the  Ashokan  and  other  contracts  of  the  Board 
of  Water  Supply,  a  matter  of  the  best  judgment 
of  the  Board  guided  by  its  experienced  engineer- 
ing organization,  acting  for  the  best  interests  of 
the  city,  and  it  is  not  good  public  policy  to  per- 
mit captious  criticism  of  politics  or  the  unscrupu- 
lous members  of  the  daily  press  to  frustrate  the 
intent  of  the  statute  when  it  is  efficiently  fol- 
lowed in  spirit  and  letter. 


The  Steel  Rail  Controversy. 

The  unsatisfactory  results  in  service  of  the 
heavy-section  steel  rails  .rolled  during  recent 
years  have  brought  forth  from  both  the  manufac- 
turer and  the  consumer  numerous  suggestions 
of  the  causes  of  these  results  and  of  methods  to 
prevent  them.  The  representatives  of  the  steel 
mills  are  united  in  the  opinion  that  the  number 
of  actual  rail  failures  has  been  greatly  exagger- 
ated. They  consider  such  failures  as  have  oc- 
curred to  be  due  primarily  to  the  fact  that  the 
standard  sections  adopted  some  years  ago  are 
not  suited  to  the  heavy  rails  required  to  carry 
the  greatly  increased  train  loadings,  the  tremen- 
dous volume  of  traffic  and  the  higher  speeds 
which  have  developed  since  then.  They  are  of 
the  further  belief  that  improvements  in  the  con- 
struction of  track  and  equipment  have  not  kept 
pace  with  the  requirements  presented  by  these 
changed  conditions.    The  railway  interests  have 


generally  conceded  likewise  that  the  present 
standard  rail  sections  should  be  modified,  and 
in  numerous  meetings  of  the  various  technical 
societies  made  up  of,  or  including,  railway  engi- 
neers and  operative  officers  as  members,  im- 
proved methods  of  track  and  equipment  con- 
struction have  been  much  discussed.  These  in- 
terests, however,  attribute  the  unsatisfactory 
rails  that  have  been  produced  to  several  more 
causes  considered  equally  vital.  Chief  among 
them  are,  first,  the  failure  to  discard  a  sufficient 
amount  of  steel  from  the  top  of  the  ingot  from 
which  the  rails  are  rolled ;  second,  improper 
chemical  composition  of  the  steel ;  and,  third, 
the  physical  weakness  of  the  rails  due  to  exist- 
ing methods  of  manufacture. 

The  steel  makers  and  the  railway  interests  are 
not  only  agreed  that  the  present  standard  section 
should  be  revised,  but  they  are  also  in  accord  re- 
garding the  general  plan  to  be  followed  in  mak- 
ing the  changes.  For  the  heavy  rails  now  regu- 
larly used  on  the  main-line  tracks  of  most  rail- 
roads, the  flange  and  web  are  held  to  be  too 
light  in  proportion  to  the  head.  A  proposed 
change,  known  as  the  Harriman  sections,  as  well 
as  another  series,  known  as  the  Pennsylvania 
sections,  both  of  which  add  considerable  weight 
to  the  flanges  and  webs  in  proportion  to  the 
heads,' and  also  have  a  narrower  flange  than  the 
present  standards,  have  been  recommended  by  the 
rail  committee  of  the  American  Railway  Asso- 
ciation. Since  the  rail  manufacturers  have  made 
no  protest  against  these  findings  of  this  com- 
mittee, it  is  reasonable  to  assume  they  are  sat- 
isfied with  the  action  that  has  been  taken,  and, 
in  fact,  the  decision  of  the  committee  followed 
consultation  with  the  manufacturers. 

The  proposed  changes  have  been  suggested 
chiefly  to  overcome  the  difficulties  of  manufac- 
ture presented  in  rolling  rails  to  the  present  stan- 
dard sections.  The  latter  have  so  much  metal 
in  the  head  in  proportion  to  the  web  and  flange 
that  the  head  cools  much  more  slowly  than  the 
balance  of  the  rail,  resulting  in  internal  struc- 
tural strains.  The  large  proportion  of  metal  in 
the  head  also  requires  the  work  of  rolling  to  be 
executed  while  the  steel,  is  too  hot  to  yield  the 
most  satisfactory  results  in  structure.  The  im- 
proper balance  of  proportions  in  the  parts  of  the 
rail  affect  particularly  the  high-carbon  steel  used 
in  a  large  percentage  of  the  rails  now  produced. 
The  lighter  head  and  the  narrower,  thicker  flange 
of  the  proposed  sections  are  expected  to  alleviate 
greatly  this  paramount  difficulty  of  manufac- 
ture, and  thus  result  in  rails  which  will  be  me- 
chanically stronger  and  better.  Grounds  for  ob- 
jections to  a  section  with  a  narrower  flange  than 
that  of  the  present  standard  might  appear  to  be 
justified,  due  to  a  reduction  of  bearing  area  on 
the  cross  ties,  if  it  were  not  for  the  fact  that  tie 
plates  are  now  almost  universally  used  by  rail- 
roads having  heavy  rails,  particularly  where  soft 
wood  ties  are  employed. 

While  the  manufacturers  and  consumers  are 
more  or  less  generally  agreed  concerning  the 
changes  which  should  be  made  in  the  standard 
sections  for  rails,  they  are  widely  at  variance 
in  regard  to  the  percentage  of  steel  that  must 
be  sheared  from  the  top  of  the  ingot  to  eliminate 
defects  from  piping.  A  committee  of  the  Ameri- 
can Railway  Engineering  and  Maintenance  of 
Way  Association  and  one  from  the  American 
Society  of  Civil  Engineers  have  both  recom- 
mended that  a  minimum  of  25  per  cent,  should 
be  discarded  from  the  top  of  each  ingot.  The 
committee  of  the  American  Railway  Association 
has  discussed  the  rejection  of  a  minimum  of  20 
per  cent,  of  the  ingot.  The  rail  makers  regard 
any  such  discard  as  an  injustice,  and  as  un- 
necessary. They  also  state  that  a  rejection  of  25 
per  cent,  of  each  ingot  will  reduce  the  output 
of  the  mills  by  that  amount,  and  will  increase 
the  cost  of  manufacture  accordingly.  As  a  mat- 
ter of  fact,  a  very  carefully  compiled  record  made 
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recently  shows  that  in  about  a  dozen  of  the 
largest  rail  mills  in  this  country  an  average  of 
from  about  5  per  cent,  to  about  14  per  cent,  of 
the  ingot  is  discarded  under  the  present  methods. 
Freedom  from  piping  danger  may  not  be  in  ex- 
act proportion  to  the  proposed  amount  of  metal 
to  be  discarded,  but  it  is  evident  that  the  pro- 
posed increase  will  not  alter  conditions  so  greatly 
as  might  first  appear. 

The  chief  controversy  between  the  steel  mak- 
ers and  the  railway  interests  over  the  chemical 
composition  of  the  steel  now  used  is  principally 
in  regard  to  the  phosphorous  content.  The  con- 
sumers desire  to  limit  the  phosphorous  to  0.085 
per  cent.  The  manufacturers  contend  that  with 
the  available  ores  this  is  an  impracticable  limit, 
and  suggest  o.i  per  cent.  This  contention  may 
be  well  taken,  but  one  steel  mill  on  this  con- 
tinent is  producing  in  the  neighborhood  of  150,000 
tons  of  steel  rails  per  year,  which  contain  as  a 
maximum  0.085  per  cent,  of  phosphorous.  These 
rails  are  made  from  ore  purchased  in  the  open 
market  in  this  country,  and  have  given  and  are 
giving  satisfactory  results  in  service. 

The  details  of  the  existing  methods  of  manu- 
facture which  produce  physical  weakness  in  rails 
are  not  easily  defined.  The  reduction  in  the 
number  of  passes  or  times  an  ingot  is  put  through 
the  rolls  to  produce  a  rail  doubtless  has  some 
beariijg  on  the  unsatisfactory  results.  The  struc- 
tural strains  incident  to  the  more  rapid  forcing 
of  the  steel  into  the  rail  section  may  account  also 
for  some  of  the  numerous  mysterious  breaks 
which  have  occurred  in  apparently  sound  rails. 
On  the  other  hand,  the  proportions  of  the  pres- 
ent sections  are  probably  somewhat  responsible 
for  the  poor  physical  character.  It  is  apparent, 
moreover,  that  sections  with  smaller  heads  would 
have  the  structure  of  the  latter  of  more  nearly 
the  same  character  as  the  balance  of  the  rail, 
due  to  the  additional  work  which  the  heads 
would  receive.  The  methods  of  paying  the  mill 
operatives  according  to  the  total  output  and  other 
similar  conditions  also  have  a  tendency  to  pro- 
duce hasty  work,  which  naturally  may  not  be 
done  with  sufficient  thoroughness.  In  other 
words,  in  the  effort  to  increase  production  there 
is  danger  that  the  quality  of  the  product  has  not 
been  kept  sufficiently  prominent 

Whatever  the  merits  of  the  contentions  pre- 
sented by  the  two  interests  chiefly  concerned  may 
be,  it  is  certain  that  heavy  rails  which  will  give 
uniformly  satisfactory  service  must  be  produced. 
If  such  rails  cannot  be  manufactured  at  the  ex- 
isting prices,  the  steel  mills  should  present  the 
case  clearly  to  the  railway  interests  with  the  pro- 
vision that  they  can  and  will  meet  the  proper 
requirements  at  an  increased  cost,  to  be  demon- 
strated. Action  of  this  kind  made  in  a  reason- 
able manner  would  relieve  the  makers  of  re- 
sponsibility. It  would  also  forestall  any  grounds 
for  government  investigations  and  perhaps  in- 
terference, which  appear  to  be  probable,  and 
would  likewise  remove  a  strong  argument  for 
the  reduction  or  removal  of  the  tariff  on  steel 
rails,  as  has  been  widely  advocated  of  late  from 
various  responsible  quarters. 


Repair  Shop  Expansion. 


A  modern  industrial  plant  designed  for  the 
economical  manufacture  of  standard  products  is 
almost  always  built  with  the  idea  of  providing 
for  future  growth  without  undue  expense.  Re- 
tnodeling  of  factory  buildings  is  becoming  less 
frequent,  as  comprehensive  plans  for  expansion 
are  originally  laid  down,  and  few  owners  be- 
grudge the  time  taken  by  their  architects  and 
engineers  to  round  out  a  logical  scheme  of  de- 
velopment on  paper  before  the  earth  is  turned 
at  the  site  of  the  new  establishment.  The  power 
plant  is  located  in  or  near  the  center  of  future 
distribution,  and  space  is  usually  provided  for  a 
large  increase  in  generating  capacity  without  the 
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erection  of  a  new  building;  side  tracks,  passage- 
ways, spurs  into  buildings  and  the  main  struc- 
tures, themselves  are  put  down  in  such  a  way  that 
liberal  growth  can  take  place  without  hampering 
the  usefulness  of  existing  faciHties.  Even  the 
foundations  are  often  built  for  future  tool  loca- 
tions, and  the  heating  and  ventilating  problem  in 
the  larger  plant  is  ordinarily  met  by  an  extension 
of  the  methods  of  solution  found  satisfactory  in 
the  first  installation. 

The  conditions  in  a  shop  devoted  to  repair 
practice  or  other  non-routine  work  are  decidedly 
different.  To  foresee  the  line  of  development 
probable  in  such  an  establishment  is  far  more 
,  difficult  than  to  plan  for  the  growth  of  a  stand- 
ard-product factory.  In  a  repair  shop  attached 
to  a  particular  industry  alone  the  conditions  are 
easier,  although  the  development  in  every  line 
of  mechanical  endeavor  is  so  progressive  in  these 
days  that  expansion  plans  must  be  made  on  a 
broad  basis  if  later  conditions  are  not  to  find 
cramped  and  inefficient  facilities  at  hand.  Thus, 
in  the  electric  railway  field  a  new  repair  shop 
can  be  built  to  handle  the  present  type  of  rolling 
stock  with  efficiency  and  space  allowed  for 
growth  along  present  lines;  but  a  wise  design 
will  consider  not  alone  the  probability  of  being 
obliged  to  maintain  here  an  increased  number  of 
cars  like  the  present  units,  but  also  the  fair  cer- 
tainty of  having  to  deal  in  a  very  few  years 
with  motors  of  perhaps  50  per  cent,  more  power 
and  cars  of  from  25  to  50  per  cent,  more 
weight  than  those  of  to-day,  on  any  line  or 
system  where  the  competition  to  secure  faster 
service  or  greater  comfort  is  beginning  to  be 
felt.  The  probable  growth  of  the  industrial  unit 
cannot  be  overlooked  in  the  planning  of  ex- 
pansion. 

In   the  general   shop   for  machines   and   metal 
repairs  and  for  the  development  of  varied  iron 
and  steel  structures  on  special  orders,  the  exact 
trend  of  future  business  can  seldom  be  definite- 
ly  postulated.     Several    points    can    be   provided 
for,    however,    in    the    endeavor    to    meet    the 
changed    conditions    anticipated.     Ample    power 
supply,    absence    of    obstructive    movements    of 
stock    against    the    normal    course    of    internal 
handling,   provision   for  _  plenty   of   natural   light 
and    continuous    expansion    of    the    heating   and 
ventilating   systems    are    essential    to    the    avoid- 
ance of  congestion.     By  planning  the  concentra- 
tion of  the  heaviest  class  of  machine  tool  work 
at   one   section  of  the  building,  as   in   the   stan- 
dard centre  aisle  swept  by  overhead  crane  facili- 
ties, the  most  indefinite  future  repair  jobs  on  a 
large  scale  need  cause  few  anxieties.'   Extension 
of  the  centre  aisle   for  heavy  work  and  expan- 
sion of  the  side  bays   for  the  lighter  jobs   will 
meet    any    probable    conditions.      When    the    de- 
sign will  not  permit   of   symmetrical   expansion, 
as    in    city    shops,    located    on    odd-shaped    lots, 
the  problem  can  sometimes  be  solved  by  recon- 
structing a  portion  of  the  bays   devoted  to  the 
lighter  work  and  turning  these  sections  over  to 
the  heavy  tools,  which  naturally  are  grouped  to- 
gether on  the  ground  floor.    It  is  a  simple  mat- 
ter to   relocate  benches   and  speed  lathes,   small 
shapers,  grinders  and  the  less  massive  equipment 
of  the  ordinary  machine  shop,  and  sometimes  a 
special  mezzanine  floor  section  can  be  built  for 
this  transfer.    Interference  of  one  job  with  an- 
other must  be  avoided  like  a  pestilence,,  if  econ- 
omy of  shop  operation  is  to  be  retained  in  the 
growth  of  the  works. 

It  is  in  changes  of  this  character  that  the  use- 
fulness of  the  electric  drive  specially  appears,  for 
the  independence  of  line  shaft  locations  com- 
mon to  every  electric  system  enables  tools  to  be 
placed  almost  anywhere  that  the  shop  struc- 
ture can  support  them.  Even  the  group  driving 
of  machines  by  motors  offers  only  less  latitude 
in  the  re-location  of  equipment.  Modern  meth- 
ods of  electric  lighting  are  equal  to  almost  any 
demand  from  the  shop  foreman  in  the  way  of 


making  the  desert  places  to  blossom  with  pro- 
ductivity, and  the  flexibility  and  economy  of 
electric  power  never  can  do  otherwise  than  facili- 
tate expansion. 


Notes  and  Comment. 


Grade  Crossing  Elimination  is  work  of  sudi 

growing  importance  near  most  of  our  large  cities 
that  the  article  on  an  undertaking  of  this  sort 
on  the  Boston  &•  Albany  Railroad,  printed  on 
another  page,  deserves  special  notice.  There  was 
nothing  particularly  novel  about  this  work,  nor 
was  it  so  difficult  as  the  grade  crossing  elimina- 
tion carried  out  by  the  Lackawanna  engineers  in 
Newark.  It  is  for  this  reason  that  prominence 
has  been  given  to  the  description,  for  it  will 
doubtless  be  helpful  to  a  good  many  engineers 
in  the  future,  who  have  to  carry  out  similar  im- 
provements. The  problems  in  any  such  case  are 
two-fold,  to  handle  the  traffic  and  to  transport 
materials.  Where  the  right  of  way  is  limited  in 
width,  the  successive  steps  in  the  construction 
must  generally  be  planned  so  as  to  avoid  inter- 
ference with  traffic  so  far  as  practicable,  and  this 
may  make  it  necessary  to  put  down  retaining 
walls  in  very  narrow  trenches.  Cableways  are 
employed  to  advantage  in  such  work,  but  it  would 
seem  as  though  they  might  be  supplemented  with 
good  results  by  the  narrow-gauge  railways  that 
are  coming  into  more  general  use  by  our  con- 
tractors and  have  been  extensively  employed  on 
all  kinds  of  foundation  work  by  European  con- 
tractors  for  many  years.  Where  the  speedy  com- 
pletion of  the  change  in  grade  is  desirable,  which 
is  generally  the  case,  these  light  railways  present 
features  that  deserve  careful  consideration. 


Greater  Pittsburg,  a  city  of  38  square  miles 
in  area  and  a  population   of   ssaooo  is  assured 
by  the   decision   of   the  United   States    Supreme 
Court    that   the   consolidation   of    Pittsburg   and 
Allegheny  was  not  contrary  to  the  Constitution 
or  to  any  federal  laws.     The  decision  defines  in 
explicit  terms  the  rights  of  a  state  over  a  city, 
as  shown   in  the  following  extract:    "The  state 
at  its  pleasure  may  modify  or  withdraw  all  such 
powers,    may    take    without    compensation    sucK 
property,  hold  it  itself,  or  vest  it  in  other  agen- 
cies,   expand    or    contract    the    territorial    area, 
unite  the  whole  or  a  part  of  it  with  another  mu- 
nicipality,   repeal    the    charter    and  ^destroy    the 
corporation.     All  this  may  be  done,  conditionally 
or   unconditionally,  with  or  without  the   consent 
of   the    citizens,    or    even    against    their    protest. 
In   all   these  respects   the   state  is   supreme,   and 
its  legislative  body,  conforming  its  action  to  the 
state  constitution,  may  do  as  it  will,  unrestrained 
by    any    provision    of    the    Constitution    of    the 
United    States.      Although    the    inhabitants    and 
property    owners    may    by    such    changes    suffer 
inconvenience,  and  their  property  may  be  lessened 
in  value  by  the  burden  of  increased  taxation,  or 
for   any    other   reason,   they    have   no    right,   by 
contract  or  otherwise,  in  the   unaltered   or  con- 
tinued existence  of  the  corporation  or  its  powers, 
and  there  is  nothing  in  the  federal   Constitution 
which  protects  them  from  these  injurious  conse- 
quences.    The  power  is  in  the  state,  and  those 
who  legislate  for  the  state  are  alone  responsible 
for   any    unjust    or   oppressive    exercise    of    it." 
Particular  attention   is  called  to  this  opinion  of 
the  court  of  final  jurisdiction  of  the  nation,  be- 
cause of  its  significance  in  connection  with  many 
important  engineering  affairs.     For  example,  the 
water,   sewerage   and   park   work   about   Boston, 
the  water-works  at  New  York  and  the  drainage 
works  at  Chicago  are  not  strictly  municipal  un- 
dertakings in  some  respects,  although  directly  for 
the  benefit  of  the  cities  concerned.     There  is  a 
manifest  tendency  toward  state  commissions  for 
larger  public  works. 
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GRADE  CROSSING  ABOLITION  AT  NEWTON  HIGHLANDS  AND   NEW- 
TON CENTRE.  MASS. 
By  Walter  C  Whitney,  Assistant  Enmneer^   Boston  &  Albany  R.  R. 


The  Boston  &  Albany  Railroad  Co.,  is  just 
finishing  the  work  of  the  abolition  of  grade  cross- 
ings on  that  part  of  its  line  known  as  the  New- 
ton Highlands  branch.  This  is  a  double-track 
line  which  leaves  the  main  line  at  Brookline 
Junction  about  iVi  miles  from  the  South  Term- 
inal Station  and  running  out  through  Brookline, 
and  Xew^ton  joins  the  main  line_again  at  Riverside, 
mbout  10  miles  further  out  The  work  to  be 
described  lies  in  that  part  of  the  city  of  Newton 
known  as  Newton  Highlands  and  Newton  Cen- 
tre. New  grades  of  the  railroad  and  streets  were 
specified  in  the  decision  of  the  commissioners 
which  passed  upon  the  general  project,  and  were 
ordered  by  the  Superior  Court.  The  work  being 
00  a  branch  line  on  which  the  traffic  is  wholly 
•nburban  passenger,  with  only  one  freight  train 
a  day,  heavier  grades  were  permissible  for  the 
tracks  than  would  otherwise  have  been  the  case. 
Owing  to  the  location  of  Crystal  Lake  close  to 
the  tracks  it  was  deemed  advisable  to  depress 
the  tracks  very  little  at  that  place.  This  fact 
made   it  possible  to   divide  the   work  into   two 


where  it  crosses  the  tracks  is  over  6  feet  lower 
than  the  old.  The  railroad  was  ilepressed  7.30 
ft.  Glen  Ave.  and  Institution  Ave.  are  both  40- 
ft.  streets,  Langley  Road  60  ft.  and  Cypress  St. 
SO  ft.  At  Sta.  236  Centre  St  crosses  the  tracks 
on  a  skew  of  20  deg.  6  min.  The  street  was 
originally  50  ft  wide  but  was  widened  6  ft  in 
connection  with  the  work.  Centre  St.  was  raised 
13.47  ft-  and  the  tracks  depressed  5.33  ft  These 
five  streets  comprise  the  Newton  Centre  section. 
The  work  of  making  the  fill  at  Glen  Ave.  and 
the  construction  of  the  abutments  at  that  place 
were  done  in  1905,  the  remainder  of  the  work  in 
1906  and  1907. 

From  Sta.  236  to  Sta.  250  the  tracks  ascend 
at  the  rate  of  0.41  per  cent  or  21. 86  ft  per  mile. 
At  this  latter  station  the  depression  of  the  tracks 
was  only  5  in.  and  this  point  was  made  the  di- 
viding point  in  the  steam  shovel  work  between 
the  two  years'  work.  Rogers  St  originally  cross- 
ing the  railroad  at  Sta.  247  was  discontinued,  and 
a  new  location  given  it  at  Sta.  251,  where  both 
abutments  of  the  bridge  are  built  on  the  face  of 


the  depots  to  meet  the  new  conditions.  Both 
stations  are  of  Milford  granite  and  are  about 
30.X75  ft  In  both  cases  the  change  was  made 
by  building  new  foundations  under  the  front  and 
sides  of  the  building,  carrying  them  deep  enough 
to  be  below  the  new  subgrade  of  the  tracks.  Ac- 
cess to  the  station  from  the  platform  at  Newton 
Highlands  is  obtained  by  two  flights  of  grano- 
lithic steps,  which  start  on  the  front  at  the  twO' 
ends  of  the  depot  and  come  to  a  common  land- 
ing in  the  centre  of  the  station  at  elevation  of 
the  floor  of  the  station.  At  Newton  Centre,  the- 
station  being  nearer  the  tracks,  there  was  not 
room  on  the  front  for  these  steps  and  a  flight  of 
granolithic  steps  was  built  at  each  end  of  the 
station  and  new  doors  built  in  the  ends  instead) 
of  on  the  front  as  formerly.  Paths  with  a 
maximum  grade  of  12  per  cent  lead  from  the- 
streets  at  each  station  to  the  platform. 

The  platforms,  in  conformity  with  the  standard! 
of  the  Boston  &  Albany  R.  R.,  are  of  granolithic 
construction.  The  main  platform  slabs  are  4  in. 
thick ;  the  lower  3  in.  is  composed  of  i  :2j4  :S. 
concrete;  the  granolithic  finish,  i  in.  thick,  con- 
sisting of  i:iJ/2  mortar  colored  with  i  lb.  of 
lampblack  to  each  barrel  of  cement  The  front 
curbing  next  the  track  is  24  in.  deep  and  7  in.. 
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sections.  The  retaining  walls  and  abutments  of 
the  Newton  .Highlands  or  westerly  section  were 
built  in  1905.  In  1906  the  steel  work  of  the 
bridges  was  erected  at  Newton  Highlands  and 
the  retaining  walls  and  abutments  were  built  at 
Newton  Centre.  This  year  the  steel  work  is 
being  erected  at  Newton  Centre. 

The  general  layout  and  scheme  of  the  work 
was  as  follows:  Starting  at  Sta.  189  of  the  loca- 
tion of  the  railroad,  the  tracks  were  elevated  at 
the  rate  of  0.316  per  cent  or  16.68  ft.  per  mile 
to  the  first  street  at  Sta.  201,  where  the  tracks 
were  elevated  a  total  of  6.30  ft.  and  the  street 
depressed  9.70  ft.  The  new  rail  grade  from  Sta. 
aoi  descended  at  the  rate  of  1.06  per  cent  or 
56.0  ft.  per  mile  until  the  fill  ran  out  at  the  old 
rail  grade  at  Sta.  208.  The  depression  of  the 
tracks  began  at  Sta.  208  and  the  rate  of  56  ft 
per  mile  was  continued  to  Langley  Road  at  Sta. 
215,  where  the  street  was  raised  8.23  ft.  and  the 
track  depressed  9.60  ft  From  Langley  Road  the 
tracks  run  level  to  Institution  Ave.  at  Sta.  222, 
where  the  railroad  cut  was  9.00  ft  Institution 
Ave.  crossed  the  railroad  by  means  of  a  wooden 
bridge  and  the  elevation  of  the  floor  of  the  new 
bringle  is  about  i  ft  lower  than  the  old.  From 
Sta.  222  to  Sta.  236,  the  new  grade  ascends  at 
tbe  rate  of  0.336  per  cent  or  17.74  ft-  P"  niile. 
At  Sta.  226  Cypress  St.  originally  crossed  the 
tracks  by  a  wooden  bridge,  but  was  so  elevated 
that  in  the  change  the  new  elevation  of  the  street 


a  ledge.  Rogers  St  as  relocated  is  40  ft.  wide. 
From  Sta.  250  the  tracks  again  descend,  this 
time  at  a  rate  of  0.809  per  cent  or  42.71  ft  per 
mile  to  Boylston  St.  at  Sta.  277,  passing  under 
Hyde  St.  40  ft  wide  at  Sta.  258  and  Walnut  St 
70  ft.  wide  at  Sta.  266.  Walnut  St  is  the  main 
street  of  Newton  Highlands,  and  the  principal 
square  is  only  about  100  ft.  away  from  the  rail- 
road. At  Hyde  St.  the  tracks  were  de- 
pressed 6.25  ft.  and  the  street  raised  11.58  ft. 
At  Walnut  St.  the  depression  was  11.80  ft., 
a  part  of  N'ewton's  boulevard  system,  is  90  ft 
wide.  The  recently  built  Boston  &  Worcester 
Electric  R.  R.  runs  its  cars  over  this  bridge.  At 
the  time  the  line  was  built  they  were  refused  a 
crossing  at  grade  with  the  railroad  and  passed 
over  it  by  means  of  a  wooden  trestle.  Piles  were 
driven  for  the  four  bents  nearest  to  the  railroad, 
two  on  each  side  of  the  tracks,  and  these  bents 
were  so  spaced  that  the  concrete  abutments  could 
be  built  and  the  excavation  for  the  railroad  made 
without  disturbing  the  electric  car  tracks,  save 
for  a  small  amount  of  rebracing  that  had  to  be 
done.  From  Sta.  277  the  new  grade  ascends  at 
the  rate  of  0.876  per  cent,  or  46.25  ft.  per  mile  to 
Sta.  290,  where  it  runs  out  at  the  old  grade 
of  the  tracks. 

The  tracks  in  front  of  the  Newton  Highlands 
station  were  lowered  10.5  ft.  and  those  in  front 
of  the  Newton  Centre  station  9.5  ft.  These 
changes  of  grade  necessitated   a   remodeling  of 


thick  and  is  tied  to  the  main  platform  by  twc 
pieces  of  galvanized  iron  chain  12  in.  long  in 
each  slab.  The  slabs  are  made  to  be  as  near  5 
ft.  square  as  is  practicable.  Where  practicable 
the  platform  is  given  a  pitch  of  ^  in.  to  I  ft. 
Beneath  and  in  the  middle  of  both  platforms  a 
24-in.  drain  of  Akron  pipe  was  laid  to  carry 
the  water  in  the  railroad  ditch  by  the  station. 

At  Newton  Highlands  the  baggage  is  takem 
from  the  track  level  to  the  street  by  means  of 
an  elevator  worked  by  hand.  Outward  baggage 
is  also  handled  the  same  way.  At  Newton  High- 
lands the  baggage  room  is  in  the  basement  of 
the  station,  while  at  Newton  Centre  it  is  handled 
in  a  small  building,  also  built  of  Milford  granite 
and  situated  about  90  ft  from  the  station.  Bag- 
gage coming  from  the  trains  is  raised  from  the 
track  to  street  level  by  means  of  a  hand  elevator. 
That  which  is  to  go  on  the  train  is  transferred 
from  the  street  to  the  platform  by  means  of  a 
granolithic   chute. 

The  concrete  work  on  both  sides  of  the  track 
is  continuous  from  Sta.  209  to  Sta.  239,  and 
from  Sta.  250  to  Sta.  280.  Where  it  was  not 
necessary  to  build  a  retaining  wall  to  hold  the 
slope  a  low  wall,  called  a  ditch  wall,  was  built 
to  protect  the  foot  of  the  slope  from  the  anti- 
cipated large  amount  of  ditch  water  to  be  takenp 
by  the  depressed  roadway.  This  wall  is  2  ft.  6  in. 
high  and  is  built  so  that  the  top  of  the  wall  is 


November  30,  1907. 


THE     ENGINEERING    RECORD. 


587 


The   Newton    Highlands  Station   before  and   after  Lowering  the  Tracks. 


level  with  the  top  of  the  rail.  The  ditch  is  2  ft. 
6  in.  below  the  top  of  rail  and  the  outside  of  the 
ditch  at  the  face  of  the  wall  is  about  8  ft.  2  in. 
from  the  rail.  The  ditches  are  all  made  2  ft.  6  in. 
wide.  The  ditch  walls  have  a  foundation  3  ft. 
deep  and  are  2  ft.  6  in.  thick,  made  of  the  same 
1 :3  -.yyi  mixture  of  concrete  throughout. 

Spruce  lumber  was  used  throughout  for  sheath- 
ing ancL  bracing,  and  for  forms  for  concrete. 
Planks  *  in.  thick  were  used  for  sheathing. 
Rangers  and  braces  were  usually  6x8  in.,  al- 
though in  some  cases  4x6  in.  were  used.  For 
forms  in  1905,  2  in.  stock  was  used,  planed  on 
one  side  for  face  form,  unplaned  stock  being 
used  wherever  the  work  would  not  be  exposed 
to  sight  when  completed.  In  igo6,  i  in.  stock 
was  used  for  forms  but  did  not  prove  as  satis- 
factory as  the  2  in.,  it  being  much  harder  to  keep 
it  true  to  alignment  and  the  finished  surface,  in 
general,  being  more  uneven. 

The  planks  and  boards  for  face  forms  were 
fastened  together  into  panels  from  12  to  16  ft. 
long  and  2  ft.  6  in.  wide.  This  made  it  easier 
for  the  carpenters  in  putting  up  and  taking  down 
the  forms.  They  were  held  in  place  by  2x4-in.  up- 
rights, spaced  from  2V2  to  4  ft.  on  centers.  Before 
concrete  was  laid,  the  forms  were  gone  over  with 
a  plane  to  remove  any  uneveness  and  open  joints 
were  stopped  up  with  hard  soap. 

Lowering  the  ditches  of  the  railroad  a  maxi- 
mum of  14V2  ft.  at  Newton  Highlands,  and 
12  ft.  at  Newton  Centre  necessitated  the  lowering 
of  all  drains  in  the  streets  which  crossed  the 
tracks  and  some  changes  in  tributary  streets. 
Means  also  had  to  be  taken  to  care  for  the  sur- 


face water  which  would  fall  on  the  railroad 
slopes,  and  from  there  find  its  way  into  the 
ditches.  Fortunately  at  Newton  Highlands 
Boylston  St.  and  Walnut  St.  were  the  only 
ones  which  had  drains  in  them.  At  Walnut  St. 
a  new  40-in.  circular  concrete  drain  1,500  ft. 
long  was  laid,  which  emptied  into  an  open  con- 
crete drain  which  was  laid  3,000  ft.  further  to 
South  Meadow  Brook.  Entrance  was  made  into 
this  drain  in  both  the  railroad  ditches  by  means 
of  a  special  catch  basin,  in  which  was  incor- 
porated the  invert  of  the  40-in.  drain.  Under 
the  tracks  two  lengths  of  40-in.  cast-iron  pipe 
was  laid.  This  pipe  was  laid  at  night  at  differ- 
ent times  so  that  there  might  be  no  interference 
with  trains.  At  Boylston  St.  a  20-in.  concrete 
drain  was  laid,  the  ditch  water  being  taken  care 
of  by  catch  basins  similar  to  those  at  Walnut  St. 
The  new  grade  of  the  railroad  at  Crystal  Lake 
being  only  about  18  in.  above  the  level  of  the 
water  in  the  lake,  it  was  necessary  to  provide 
some  safeguard  so  that  in  times  of  high  water 
the  tracks  should  not  be  endangered.  This  was 
done  by  building  a  concrete  overflow  at  the  east 
end  of  the  lake  next  the  tracks,  so  that  should 
the  water  ever  rise  higher  than  the  grade  of  the 
overflow  the  water  may  be  carried  off  through 
a  drain  which  passes  under  the  tracks  at  Centre 
St.  and  thence  through  private  lands  2,500  ft.  to 
the  lowlands.  This  drain  is  of  concrete  48  in. 
in  diameter,  laid  under  and  built  in  connection 
with  a  ditch  wall  on  the  north  side  of  the 
tracks  and  carried  under  them  by  means  of  four 
lengths  of  48-in.  cast-iron  pipe.  As  soon  as  the 
drain  passes  under  the  south  abutment  at  Cen- 


tre St.,  it  is  enlarged  to  60  in.,  and  is  then  built 
of  concrete. 

Langley  Road  was  the  only  other  street  at 
Newton  Centre  in  which  there  was  a  drain,  and 
the  work  was  done  in  a  similar  way  there,  the 
water  from  the  ditches  being  taken  care  of  by 
catch  basins.  All  work  on  the  drains  outside  of 
the  railroad  location  was  done  by  the  City  of 
Newton  by  day  labor.  Newton  having  the  so- 
called  separate  system  of  sewers,  the  sewers  in 
Walnut  St.  and  Langley  Road  had  to  be  low- 
ered independent  of  the  drains,  temporary  means 
being  provided  to  maintain  their  flow. 

The  work  at  Newton  Highlands  was  started 
in  the  spring  of  1905,  as  soon  as  the  frost  was 
out  of  the  ground.  There  being  land  enough 
south  of  the  main  tracks  to  permit  it,  a  tem- 
porary line  was  built  the  whole  length  of  the 
work,  about  a  mile  and  a  quarter.  Single  track 
was  laid  on  this  and  the  two  main  tracks  aban- 
doned or  given  up  for  construction  purposes.  A 
flagman  was  stationed  at  each  end  of  the  tem- 
porary track  and  a  third  man  near  the  middle  had 
charge  of  the  train  movements.  The  flagmen's 
cabins  were  connected  by  telephones  and  trains 
were  allowed  to  enter  the  single  track  from  either 
end  only  by  order  of  the  man  in  charge.  There 
were  fifty-two  regular  trains  every  day  in  both 
directions  and  to  get  a  train  in  and  out  of  the 
single  track  section  necessitated  two  movements 
or  orders  by  the  man  in  charge.  Often  there 
would  be  three  or  four  work  trains  in  the  sec- 
tion and  orders  would  have  to  be  given  putting 
them  into  clear  so  that  it  was  no  unusual  thing 
for   from   five  to  six  hundred  movements  to  be 
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nade  in  one  day.  All  this  was  done  for  two 
years  without  a  single  accident  and  without  any 
delays  to  traffic  longer  than  a  few  minutes.  Here 
delays  were  all  caused  by  trains  arriving  at  both 
«nds  of  the  single  track  at  practically  the  same 
time. 

At  two  places  in  this  temporary  track,  trestles 
were  built,  one  368  ft.  long,  and  the  other  512 
ft  long.  These  were  built  where  there  was  not 
room  enough  to  make  the  steam  shovel  cut  to 
grade  without  imdermining  the  temporary  track. 
Piles  were  driven  varying  in  length  from  6  to 
12  ft  They  were  capped  by  I2xi2-in.  caps  on 
which  were  laid  the  ioxi6-in.  stringers.  When 
the  temporary  track  was  completed,  the  traffic 
was  transferred  to  it  and  excavation  was  started 
with  the  steam  shovel,  enough  width  being  ob- 
tained on  the  bottom  of  the  cut  at  the  eleva- 
tion of  the  new  sub-grade  to  lay  a  track  which 
^vould  have  clearance  from  the  face  of  the  walls 
and  abutments  on  the  north  side.  As  soon  as  the 
cteam  shovels  had  a  section  of  the  cut  completed, 
the  contractor  for  the  masonry  work  started 
wofic  on  the  walls  and  abutments  on  the  north 
«ide.  When  these  had  all  been  completed  a  track 
was  laid  at  the  new  depressed  grade,  and,  traf- 
iic  being  turned  on  to  that,  the  temporary  track 
^vas  torn  up  and  the  steam  shovel  excavation  was 
«nade  under  the  site  of  the  other  or  southerly 
Crack,  after  which  the  south  walls  and  abutments 
^•rere  built 

The  material  excavated  was  disposed  of  in 
4hrec  ways.  Wherever  possible  it  was  loaded  on 
teams  provided  by  the  City  of  Newton  and  used 
in  making  the  street  fills.  When  this  was  not 
feasible,  it  was  loaded  on  dump  cars  and  used 
for  raising  the  railroad  grade  at  the  fill  at  Glen 
Ave.  The  surplus  material  was  wasted  on  the 
<ompany's  land  at  the  west  end  of  the  work.  At 
Newton  Highlands  one  street.  Walnut  St.,  was 
kept  open  to  teams  all  the  time  the  work  was 
being  done.  A  temporary  wooden  bridge  was 
maintained  supported  by  wooden  bents,  and  on 
■the  bridge  abutments  at  different  stages  of  the 
«rork. 

At  Xewton  Centre  the  right-of-way  owned  by 
the  road  was  so  narrow  there  was  no  room  for 
■a.  temporary  track  outside  the  others,  as  at  the 
Highlands.  All  abutments  and  retaining  walls  on 
the  north  side  were  first  built  in  a  trench,  the 
oortherly  track  being  given  over  to  the  use  of 
the  contractor  and  for  construction  purposes  by 
the  railroad  company.  All  passenger  trains  were 
run  on  the  southerly  track,  making  single  track 
in  the  same  way  as  the  year  before  at  Newton 
Highlands.  As  soon  as  the  walls  and  abutments 
on  the  north  side  were  completed  the  same  rou- 
tine was  gone  through  on  the  south  side,  the 
northerly  track  being  used  for  single  track. 
When  the  abutments  and  walls  were  all  com- 
|)leted,  which  was  late  in  the  summer,  single- 
track  was  again  made  on  the  southerly  track  and 
fhe  steam  shovels,  one  at  each  end,  excavated 
about  half  way  down  to  final  sub-grade  under 
the  northerly  track,  this  being  as  d^ep  as  they 
•could  go  and  have  width  enough  on  the  bottom 
of  the  cut  to  lay  a  track  and  at  the  same  time 
not  undermine  the  southerly  track.  Traffic  was 
now  diverted  to  a  temporary  track  laid  in  the 
•cut  as  close  to  the  walls  on  the  north  side  as 
was  possible,  and  the  steam  shovels  thien  exca- 
vated under  the  southerly  track  to  sub-grade. 
After  this  was  completed  traffic  was  again  trans- 
ferred to  the  southerly  track  and  the  excavation 
completed  under  the  northerly  one. 

At  Newton  Centre  two  streets  were  kept  open 
to  the  public  all  the  time  until  the  steel  work 
was  put  on.  Both  crossed  the  railroad  on  over- 
bead  wooden  bridges,  and  the  change  of  grade 
of  course  necessitated  new  abutments  and  new 
bridges.  One  was  originally  supported  on  wood- 
en bents  and  carried  an  electric  car  track.  The 
foundation  stones  of  the  old  bents  were  taken 


out  and  new  timber  supports  put  in  reaching 
down  to  the  new  elevation  of  the  sub-grade.  The 
grade  of  the  street  at  this  place  was  lowered 
about  6  ft  so  that  it  was  possible  to  build  the 
new  abutments  to  their  full  height  without  inter- 
fering with  the  old  bridge.  The  bridge  was  a 
wooden  bridge  resting  on  stone  abutments.  A 
temporary  timber  bent  was  put  in  front  of  the 
old  masonry  and  carried  down  to  the  new  sub- 
grade.  The  old  abutments  were  then  torn  out  by 
the  railroad  forces  and  the  new  abutments  built 
by  the  contractor. 

The  various  mixtures  of  concrete  used  on  the 
work  were  as  follows: 

All  foundation  concrete,  and  that  used  in  ditch 
walls,  was  one  part  of  cement,  packed  in  the 
original  package,  three  parts  of  sand  measured 
loosely,  and  seven  and  one-half  parts  of  broken 
stone. 

Main  wall  concrete  and  coping  for  retaining 
walls  was  one  part  cement,  packed  in  the  orig- 
inal package,  two  and  one-half  parts  sand  meas- 
ured loosely,  and  six  parts  broken  stone. 

Wing-wall  coping  and  bridge-seat  concrete  was 
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one  part  cement  packed  in  original  package,  two 
parts  sand  measured  loosely,  and  four  parts 
broken  stone. 

Wall  facing  mortar  consisted  of  one  part  ce- 
ment and  two  parts  sand  specially  screened. 

Coping  and  bridge  seat  finish  mortar  consisted 
of  one  part  cement  and  one  and  one-half  parts 
specially  screened  sand. 

The  specifications  required  that  the  sand 
should  be  free  from  organic  matter  and  should 
contain  not  more  than  7  per  cent  of  clay  or 
similar  material.  The  sizes  desired  were  prefer- 
ably a  mixture  of  coarse  and  fine,  but  no  batch 
should  consist  of  wholly  fine  sand,  that  is  so 
fine  that  after  having  the  coarse  parts  screened 
out  by  a  No.  12  sieve,  more  than  50  per  cent, 
would  pass  through  a  No.  50  sieve.  No  dead 
sand  was  allowed  in  the  work.  The  larger  part 
of  the  sand  used  both  years  came  from  the  rail- 
road company's  pit  at  Riverside,  about  4  miles 
from  the  work.  It  was  provided  in  the  con- 
tract for  the  work  that  the  contractor  should  be 
allowed  to  obtain  it  there  free  of  charge  and 
it  was  transported  from  the  pit  to  the  work 
without  cost  to  contractor.  At  Newton  High- 
lands excellent  sand  was  found  in  several  places 
and  was  used  in  the  work. 

At  Newton  Highlands  both  broken  stone  and 
gravel  concrete  were  used,  the  gravel  being  ob- 
tained directly  from  the  excavation  on  the  work. 
Its  maximum  size  was  specified  as  3  in.  At 
Newton  Centre  the  nature  of  the  excavated  ma- 
terial was  different,  being  either  filling,  peat,  silt 
or  hard  pan.  All  the  concrete  laid  at  Newton 
Centre  was  broken  stone.  It  was  required  to  be 
free  from  dirt  or  dust  other  than  that  caused  by 
crushing  the  stone  itself.  The  size  of  the  broken 
stone  was  specified  as  the  entire  product  of  the 
crusher,  including  dust,  up  to  and  including  that 
which  had  passed  through  the  crusher  screen 
having  a  diameter  oi  about  2  in.  The  amount 
of  sand  in  the  coarse  mixture  was  made  smaller 


than  usual  on  account  of  the  fact  that  the  dust 
from  the  crusher,  with  the  accompanying  void- 
filling  fine  stone,  was  introduced  with  the  crusher 
stone. 

Hand-mixed  concrete  was  laid  in  some  of  the 
smaller  walls,  but  the  bulk  of  concrete  was  ma- 
chine-mixed. Two  Smith  mixers  were  used. 
They  were  mounted  on  a  flat  car  hired  from  the 
railroad  and  could  be  easily  transported  from 
place  to  place  as  needed.  The  mixing  train  as 
made  up  consisted  of  a  car  of  cement  and  one 
or  more  gondola  cars  each  of  sand  and  broken 
stone.  A  movable  plank  runway  was  laid  on  top 
of  the  gondolas  and  the  sand  and  stone  wheeled 
in  wheelbarrows  to  the  mixer.  One  of  the  illus- 
trations shows  this  very  well. 

As  a  general  rule  the  foundation  concrete  was 
deposited  against  the  banks  without  the  use  of 
any  forms  where  the  nature  of  the  material  was 
such  that  sheathing  was  not  necessary.  Where 
sheathing  was  required  the  foundation  concrete 
was  deposited  against  the  sheathing.  A  piece  of 
plank  was  placed  on  the  front  of  the  foundation 
level  with  the  top  so  that  the  concrete  would  be 
true  to  grade  at  the  6  or  12-in.  step  at  the  top 
of  the  foundation.  This  was  necessary,  as  this 
step  marked  the  bottom  of  the  railroad  ditch. 
After  the  foundation  was  laid  the  mixer  was 
moved  to  another  part  of  the  work  and  the  forms 
for  the  main  wall  were  built  The  moving  of 
the  mixer  from  place  to  place  and  the  supplying 
of  the  two  mixers  with  sand,  stone  and  cement 
was  all  done  by  the  railroad  free  of  charge  to 
the  contractor  and  required  practically  continu- 
ous service  of  one  engine  and  train  crew.  In 
depositing  the  main  wall  and  coping  concrete,  it 
was  either  dumped  direct  from  the  mixer  into 
the  trench  by  means  of  a  chute  or  was  dumped 
onto  a  platform  and  then  shoveled  into  place. 
The  I  in.  of  facing  mortar  was  deposited  at 
the  same  time  as  the  body  concrete.  A  metal 
plate  about  8  in.  wide  and  about  5  ft.  long  was 
used  in  placing  the  facing  mortar.  On  one  side 
of  the  plate  were  riveted  four  i-in.  angles  about 
7  in.  long.  A  slight  flare  was  given  the  upper 
edge  of  the  plate  and  two  handles  provided  for 
raising  it.  This,  when  placed  next  the  form,  in- 
sured that  there  was  i  in.  of  facing  mortar  and 
not  several  inches  as  is  the  case  when  no  guide 
is  used,  or  none  at  all  in  places  as  is  the  case 
when  a  J^-in.- board  is  used.  When  the  top  of 
the  plate  was  reached  it  was  raised  up  by  the 
handles,  and  being  thin  left  practically  no  void 
to  be  filled. 

In  both  years  there  was  considerable  ledge 
found  in  excavation  for  the  walls  and  the  road- 
bed. This  was  taken  out  by  the  contractor  at 
a  yardage  price  and  he  was  allowed  to  use  it  in 
the  walls  and  foundations  as  rubble  in  the  con- 
crete. Between  different  day's  work  these  rub-' 
ble  stone  were  placed  one-half  in  one  section 
and  the  upper  half  left  out  of  the  concrete,  so 
that  it  would  help  make  a  bond  when  the  new 
concrete  was  laid  on  the  old.  When  it  was  not 
possible  to  complete  a  wall  at  one  day's 
work,  horizontal  level  strips  were  nailed  on  the 
face  forms  and  the  concrete  brought  to  "the  level 
of  these  and  then  stopped.  This  did  away  with 
the  irregular  streaks  which  are  found  on  the  face 
when  the  top  of  the  concrete  is  left  in  a  rough 
shape  on  the  face  at  night  All  of  the  con- 
crete except  that  laid  on  an  incline,  as  in  wing 
walls  and  inclined  copings,  was  what  would  be 
called  a  wet  mixture.  'In  some  cases  it  was 
possible  to  lay  the  coping  at  the  same  time  as 
the  main  wall,  in  which  case  the  dowels  were 
dispensed  with.  As  a  general  thing,  however, 
this  was  not  possible  and  the  top  of  the  wall 
under  the  copings  was  given  a  downward,  back- 
ward slope  so  that  water  would  not  remain  on 
the  outside  near  the  face. 

After  the  forms  were  removed  the  face  was 
rubbed  down  and  any  irregularities  chiseled  off. 


November  30,  1907. 

At  Newton  Highlands  the  finishing  of  the  face 
was  done  as  soon  as  possible  after  the  forms 
were  removed,  but  at  Newtown  Centre  nothing 
could  be  done  until  after  the  steam  shovel  ex- 
cavation was  complete,  which  in  some  places 
was  nearly  six  months  later.  The  face  was  then 
thoroughly  wet  down  with  a  hose  and  a  thin 
mortar  of  one  part  cement  and  one  part  sand 
was  applied  and  thoroughly  rubbed  in.  The  face 
was  then  smoothed  with  horizontal  strokes  of  a 
whitewash  brush  to  give  a  uniform  appearance, 
free  from  streaks.  This  work  was  made  con- 
tinuous between  expansion  joints  as  far  as  pos- 
sible, in  order  to  avoid  a  streaky  appearance. 

On  the  south  side  of  the  Newton  Centre 
freight  yard  there  was  a  coal  track  12  ft.  from 
the  inbound  track  and  leading  from  it  by  a  trail- 
ing point  switch.    The  ground  immediately  south 
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unload  the  cars,  they  can  be  dumped  direct,  and 
if  a  greater  storage  capacity  is  desired  the  coal 
can  be  shoveled  over  the  sides  of  the  cars.  This 
is  the  case  at  the  time  this  is  written;  coal  is 
piled  up  on  the  yard  side  of  the  trestle  so  that 
it  is  level  with  the  top  of  a  coal  car. 

The  work  was  done  by  contract  on  a  unit 
price  basis  for  earth  excavation,  for  sheathing 
and  bracing,  for  concrete,  etc.  The  price  for 
the  various  mixtures  of  concrete  included  the 
cost  of  the  forms,  as  estimated  by  the  con- 
tractor. The  final  total  quantities  on  the  work 
were  as  follows :  33,500  cu.  yd.  earth  excavation ; 
2,500  cu.  yd.  rock  excavation;  8,000  cu.  yd.  back- 
filling; 300,000  ft.  B.  M.  spruce  sheathing  and 
bracing,  placed  and  removed;  114,000  ft.  B.  M. 
spruce  sheathing  and  bracing  left  in  place;  6,600 
cu.  yd.  1:3:714  foundation  concrete;  16,500  cu. 
yd.    1 :2H  :6   main    wall   concrete ;    1,400   cu.    yd. 
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Sewage  Purification  at  Hampton. 
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The  method  of  sewage  purification  now  em- 
ployed at  Hampton,  England,  is  so  favorably  re- 
garded by  British  engineers  that  some  statement* 
concerning  it  by  Mr.  Sidney  H.  Chambers  de- 
serve attention.  He  is  the  surveyor  to  the  HarajH 
ton  Urban  District  Council,  and  at  a  resent 
meeting  of  the  Association  of  Municipal  and 
County  Engineers  explained  a  marked  change 
made  in  the  operation  of  the  system  as  follows: 

The  original  method  of  working  the  Hampton 
contact  beds  was  to  exclude  nothing  from  them, 
except  the  screenings,  and  to  endeavor  to  retain 
the  suspended  matter  in  them,  in  the  confident 
hope  that  all  would  be  destroyed.  The  result 
was  that,  in  1902,  after  four  years'  operation, 
so  much  sludge  had  been  removed  from  the 
beds,  and  so  much  was  retained  in  them,  as  to 
give  rise  to  the  opinion  that  the  original  sus- 
pended solids  had  either  suffered  no  diminu- 
tion by  biolysis,  or  whatever  diminution  had 
been  effected  had  been  made  up  from  some  other 
source.  The  opinion  was  confirmed  two  or 
three  years  ago  by  careful  estimations  and  cal- 
culations, and  more  recently  by  estimating  the 
total  amount  of  sludge  removed  in  washing  the 
beds. 

The  present  method  of  working  the  beds  is  to 
exclude  from  them  the  latgest  possible  quan- 
tity of  suspended  solids,  and  as  much  of  the 
colloidal  matter  as  will  readily  be  removed  from 
solution  by  large  surface  contact,  while  at  the 
same  time  the  beds  are  so  operated  as  to  secure 
the  disengagement  and  evacuation  of  as  large 
a  proportion  as  possible  of  those  solids  which 
have  entered  them,  or  which  may  be  formed 
therein  from  the  soluble  solids.    By  this  method 


of  this  track  was  from  5  to  6  ft.  lower  than 
the  track,  which  was  supported  by  a  wooden 
cribwork  laid  on  the  slope.  The  coal  was  un- 
loaded by  shoveling  over  the  sides  of  the  cars 
and  letting  it  fall  down  this  cribwork  slope. 
This  was  a  costly  and  unsatisfactory  way.  The 
railroad  was  lowered  about  6  ft.  at  this  place, 
which  brought  the  new  elevation  of  the  rail 
about  level  with  the  ground  in  the  coal  yard. 
It  was  decided  by  the  railroad  company  and  the 
owner  of  the  coal  yard  that  a  reinforced  concrete 
wall  built  to  give  the  same  effect  as  the  ordinary 
wooden  coal  trestle  was  what  was  needed  at 
this  place. 

The  design  as  worked  out  consisted  of  39 
concrete  piers  12  ft.  on  centres,  which  gives 
a  trestle  468  ft.  long.  These  piers  are  18  in. 
thick  8  ft.  wide  and  12  ft.  6  in.  high,  reinforced 
with  %-in.  twisted  steel  bars.  The  construction 
above  the  piers  is  the  same  as  for  a  standard 
coal  trestle.  On  the  pier  is  laid  a  ioxi2-in.  hard 
pine  cap,  which  supports  the  8xi6-in.  hard  pine 
stringers,  four  in  number,  two  under  each  track, 
on  which  are  laid  the  track  ties.  Between  the 
piers  a  thin  curtain  wall  was  built  to  prevent  the 
coal  from  falling  onto  the  main  track.  This 
wall  is  9  in.  thick,  and  has  a  spread  base  of 
3  ft.  9  in.  in  width. 

After  the  work  was  started  in  1906,  it  was 
found  that  for  a  part  of  the  way  under  the 
wall  the  bottom  was  soft,  so  it  was  decided  to 
put  a  pile  foundation  under  a  portion  of  the  wall. 
Four  20-ft.  spruce  piles  were  driven  under  each 
pier  and  9  in.  of  concrete  was  laid  around  the 
heads  of  the  piles.  This  was  done  under  a  sep- 
arate contract.  The  elevation  of  the  coal  track 
was  made  4  ft.  higher  than  it  was  before,  and 
the  approach  to  it  is  by  a  4  per  cent,  grade.  The 
approach  track  is  laid  on  an  ordinary  concrete 
wall.  The  clear  depth  below  the  coal  track  rail 
to  the  ground  beneath  it  is  12  ft.,  which  gives 
a  chance  for  teams  to  be  filled  by  dumping  direct 
from  bottom  dump  cars  or,  when   necessary  to 


Constructing   a    Side   Wail    with    Cableway    at    Newton    Highlands. 


1:3:7^  ditch  wall  concrete;  550  cu.  yd.  1:2:4 
bridge  seat  concrete;  230  cu.  yd.  cut  stone  for 
bridge  seats. 

The  work  in  1905  was  done  by  Chas.  R.  Gow 
and  John  E.  Palmer  under  the  firm  name  of 
Gow  &  Palmer.  The  work  in  1906  and  1907  by 
the  Chas.  R.  Gow  Co.,  of  which  company  Chas. 
R.  Gow  is  president.  The  excavation  and  all 
other  work  done  by  the  railroad  forces  was  in 
charge  of  the  roadmaster,  C.  B.  Lentell.  The 
work  was  done  under  the  direction  of  Mr.  Wal- 
ter Shepard,  chief  engineer,  Boston  &  Albany 
R.  R..  Mr.  William  Parker,  division  engineer, 
wfas  directly  in  charge  of  the  work.  The  detail 
plans  were  made  by  the  writer,  who  also  had 
charge  of  the  line  and  grade  work,  estimates  and 
construction  work  under  the  direction  of  the 
division  engineer. 


of  working  the  desolution  effect  is  made  evi- 
dent, since  the  total  amount  of  suspended  mat- 
ter leaving  the  beds  is  in  excess  of  those  gain- 
ing admittance  thereto.  The  effect  of  this 
throwing  out  of  suspended  matter  is,  obvious- 
ly, to  minimize  the  accumulations,  which  neces- 
sarily must  prolong  the  working  efficiency  of 
the  beds. 


Steel  Water  Mains  4,  6  and  9  in.  in  diameter 
have  been  used  in  the  new  works  to  furnish  an 
additional  supply  to  Teignmouth,  England.  The 
original  plans  of  Mr.  C.  F.  Gettings,  the  urban 
district  engineer,  called  for  cast-iron  pipe,  but 
a  considerable  saving  was  made  by  using  steel 
pipe  furnished  by  the  British  Mannesmann  Tube 
Co.,  as  the  pressures  carried  are  quite  heavy, 
running  up  to  380  lb.  at  a  river  crossing. 
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Conditions  along  thcPanama  Canal. 


From  the  annual  report  of  the  Isthmian  Canal 
Commission,  made  public  this  week,  and  the 
"dnal  Record,"  the  ofiScial  journal  of  the  Com- 
mission, it  is  possible  to  form  a  good  idea  of 
conditions  along  the  Panama  Canal.  During  this 
year  the  entire  personnel  was  changed,  and  to  the 
vacancies  left  by  the  resignations  of  the  former 
members  were  assigned  three  officers  of  the 
Corps  of  Engineers,  United  States  Army;  the 
Chief  of  Bureau  of  Yards  and  Docks,  United 
States  Navy;  an  officer  of  the  Medical  Corps, 
United  States  Army,  and  two  civilians.  Two 
important  changes  resulted  from  a  combination 
of  the  positions  of  chairman  and  chief  engineer 
on  March  4,  filled  by  Lieut.-Col.  Geo.  W. 
Goethals,  and  from  the  requirement  that  the 
Commissioners  take  station  on  the  Isthmus, 
where  they  can  be  in  direct  touch  with  the  work 
committed  to  their  charge.  The  new  Commis- 
sion assumed  its  duties  on  April  i,   1907. 

In  order  to  utilize  the  services  of  the  engineer 
members  of  the  Commission  in  construction 
work  and  to  secure  a  closer  supervision  of  the 
details  of  the  work,  then  rapidly  expanding, 
tiirough  a  head  directly  responsible  to  the  chair- 
man and  chief  engineer,  the  department  of  con- 
•tmction  and  engineering  was  subdivided  into  de- 
partments, each  in  charge  of  a  member  of  the 
Commission,  as  folloprs :  Department  of  excava- 
tion and  dredging,  department  of  lock  and  dam 
construction,  department  of  municipal  eng^neer- 
tng,  motive  power  and  machinery,  and  building 
constructioa 

Excavation  and  Dredging. — This  department 
of  construction  embraces  the  Culebra  division, 
extending  from  the  Chagres  River  to  Pedro 
Miguel,  the  Chagres  division,  embraced  between 
deep  water  in  Lake  Gatun  and  the  Chagres 
River,  the  Colon  dredging  division,  extending 
from  Gatun  to  deep  water  in  the  Atlantic,  and 
Ae  La  Boca  dredging  division,  taking  in  all  ex- 
earation  between  the  La  Boca  locks  and  deep 
water  of  the  Pacific. 

The  Culebra  division  is  practically  10  miles 
in  length,  and  early  in  the  wet  season  it  was 
recognized  that  general  supervision  of  all  the 
■team  shovels  or  all  the  trains  of  the  entire  divi- 
lion  under  one  supervisor  or  superintendent  was 
not  productive  of  the  best  results  in  fixing  re- 
•ponsibility  in  case  any  part  of  the  work  was  not 
progressing  satisfactorily,  consequently  a  slight 
change  in  organization  was  effected  on  July  i. 
This  consisted  in  subdividing  the  division  into 
fire  construction  districts,  each  under  charge  of 
a  superintendent  of  construction,  who  is  held  re- 
flwnsible  for  the  work  in  his  district.  Better 
results  have  followed  with  less  friction. 

The  greatest  difficulty  found  in  maintaining 
tii«  output  during  the  rainy  season  is  due  to  the 
damps;  the  material  being  loose  sinks  under 
train  loads  after  being  wetted  by  the  heavy  rains 
causing  considerable  delay  if  not  entirely  pre- 
venting the  use  of  the  dump  until  it  has  dried 
oat 

The  total  excavation  in  this  division  up  to 
November  i  has  been  11,221,730  cu.  yd.  The 
arerage  haul  of  the  dump  trains  is  about  10  miles 
at  present,  but  will  be  increased  when  the  soil 
goes  into  the  dams,  as  described  later.  On  June 
30  there  were  3  4S-ton  shovels,  28  70-ton  and  32 
9S-ton  on  the  Isthmus.  The  number  of  cubic 
yards  excavated  per  hour,  while  under  steam, 
bjr  shovels  not  engaged  in  preparatory  work, 
averaged  68  for  the  fiscal  year  ending  June  30, 
1906,  and  86  for  the  year  ending  June  30,  1907. 
Considering  the  total  output  in  the  Culebra  divi- 
•ion  for  the  fiscal  year,  the  average  cost  of  the 
▼arious  items  of  expense  have  been  as  follows: 
Arbitrary,  to  cover  cost  of  plant,  $0.1200;  blast- 
ing, .1451;  excavation  by  steam   shovels,   .1081; 


transportation,  .1942;  tracks,  .0830;  dumps,  .1548; 
general  expense,  .0193;  total,  $0.8245. 

This  does  not  include  the  material  used  in  the 
repair  of  locomotives,  steam  shovels,  and  cars, 
nor  does  it  include  the  cost  of  operating  the  air 
compressor  nor  the  proportionate  cost  of  admin- 
istration and  general  expenses  of  the  mechanical 
department,  which  makes  repairs  on  plant  for 
the  Culebra  division.  These  items  have  never 
heretofore  been  included  in  the  cost  of  excava- 
tion in  the  Culebra  division,  but  as  they  com- 
prise a  fair  charge  against  this  work,  they  will 
be  included  in  the  cost  of  work  for  the  fiscal 
year  ending  June  30,   1908. 

In  the  costs  just  given  the  total  cost  of  blast- 
ing has  been  distributed  among  the  total  number 
of  cubic  yards  of  excavation,  but  to  get  the 
real  cost  it  should  be  applied  only  to  the  ma- 
terial actually  mined,  3,291,856  cubic  yards,  mak- 
ing the  cost  for  blasting  $0.2557  per  cubic  yard. 
In  other  words,  other  things  being  equal,  the 
removal  of  rock,  due  to  blasting  alone,  cost 
$0.2557  more  than  that  of  earth. 


cality;  the  remainder  will  be  dredged.  The 
necessary  clearing  and  other  preparations  were 
made  and  excavation  by  steam  shovel  was  be- 
gun toward  the  close  of  the  year. 

In  the  Colon  district  dredging  operations  were 
in  progress  throughout  the  year,  the  greater  part 
in  the  vicinity  of  the  dry  dock  slip  and  along  the 
route  of  the  old  French  canal  as  far  as  Gatun. 
The  latter  was  done  to  make  a  navigable  water- 
way for  the  transportation  of  the  materials  that 
must  be  taken  to  the  site  for  the  construction 
of  the  locks.  The  machine  shop  for  the  Colon 
dredging  division  at  Cristobal  was  equipped  dur- 
ing the  fiscal  year  with  many  pieces  of  new  ma- 
chinery and  is  in  good  working  order.  Steps 
were  taken  to  enlarge  the  dry  dock  so  that  when 
completed  it  will  be  capable  of  taking  a  vessel 
298  ft.  long,  50  ft.  beam,  and  15  ft.  draft. 

On  the  La  Boca  dredging  division  the  surveys 
to  determine  the  line  of  the  canal  were  completed, 
and  some  dredging  done.  The  machine  shop  at 
La  Boca  is  fairly  well  equipped  for  marine  work 
and  has  accomplished  much  in  rebuilding  and  re- 


General    View   of  Culebra,    the    Canal    Headquarters. 


The  item  entitled  "Arbitrary,  to  cover  the  cost 
of  plant,"  is  a  fixed  charge  added  to  the  cost  of 
excavation  with  the  idea  that  this  fixed  charge 
added  to  every  cubic  yard  of  material  excavated 
will,  by  the  time  the  canal  is  completed,  total 
a  sum  which  will  be  equivalent  to  the  original 
cost  of  the  plant,  repairs  for  the  plant  being  in- 
cluded in  the  cost  of  operation. 

On  the  Chagres  division  only  preparatory 
work  was  done  during  the  year,  consisting  of 
surveys  and  borings  to  determine  the  character 
and  amount  of  earth  to  be  removed.  The 
Chagres  River  crosses  the  center  line  of  the 
canal  23  times  within  the  limits  of  the  division. 
The  differences  of  level  between  the  river  and 
portions  of  the  division  are  such  that  whatever 
excavation  in  the  dry  is  undertaken  will  be  sub- 
ject to  more  or  less  interruption  from  overflow 
during  the  wet  season.  As  the  rock  portion  of 
the  cut  can  be  removed  or  broken  up  by  blasting 
more  economically  in  the  dry  than  in  the  wet, 
it  is  desirable  that  work  be  undertaken  without 
delay;  though  the  amount  to  be  done  is  rela- 
tively not  large,  the  conditions  are  such  as  to 
militate  against  rapid  progress. 

The  Colon  dredging  division  consists  of  the 
Mindi  and  Colon  districts.  In  the  former  about 
700,000  cu.  yd.  of  material  in  the  vicinity  of 
Mindi  Hills  will  be  removed  by  steam  shovels, 
this  method  being  more  economical  since  the 
borings  made  during  the  fiscal  year  indicate  that 
a  large  percentage  of  rock  is  found  in  this  lo- 


pairing  floating  equipment,  such  as  clapets, 
launches,  barges,  and  electric  cranes. 

Locks  and  Dams. — This  department  of  con- 
struction embraces  the  Gatun  locks  and  dam,  the 
locks  and  dam  at  Pedro  Miguel,  the  locks  and 
dams  at  La  Boca,  meteorology  and  river  hydrau- 
lics. 

The  locks  are  in  pairs,  each,  as  now  proposed, 
with  usable  lengths  of  1,000  ft.  and  widths  of 
100  ft.,  which  there  is  some  talk  of  increasing 
to  no  ft.  The  adopted  project  contemplates  a 
flight  of  three  locks  at  Gatun,  a  flight  of  two  at 
La  Boca,  and  one  lift  at  Pedro  Miguel.  The 
report  on  the  site  of  the  locks  made  by  Messrs. 
Noble,  Stevens  and  Freeman,  already  printed  in 
this  journal,  stated  that  all  of  the  locks  of  the 
dimensions  proposed  will  rest  upon  rock  of  such 
a  character  that  should  furnish  a  safe  and  stable 
foundation.  Since  this  report  was  made  last 
May  careful  borings  have  been  continued  over 
the  entire  area  in  order  to  secure  a  contoured 
plat  of  the  rock  surface  with  a  view  to  the  most 
economical  adjustment  of  the  locks  to  the  site. 

Subsequent  to  the  adoption  of  the  project, 
studies  were  begun  of  locks,  gates,  and  sluice- 
ways. From  these  studies  the  Commission  final- 
ly decided  upon  the  method  of  filling  and  empty- 
ing the  locks  and  the  number  and  type  of  gates. 
The  gates  are  in  duplicate  and  of  the  miter  type, 
except  that  the  rolling  gate  similar  to  that  now 
in  use  on  the  Ohio  River  will  be  substituted  for 
the  duplicate  set  at  the  lower  end  of  each  sum- 
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mit-level  lock.  In  addition  there  will  be  pro- 
vided an  auxiliary  pair  of  gates  at  the  lower 
end  of  each  flight  for  use  as  cofferdams  in  case 
it  may  be  necessary  to  pump  out  the  locks,  and  it 
has  been  determined  tentatively  to  adopt  a  swing 
bridge  type  of  dam  for  emergency  use.  The  de- 
signs for  the  locks  and  gates  are  progressing 
satisfactorily. 

Gaiun  Locks  and  Dam. — Excavation  of  the 
lock  site  by  steam  shovels  was  begun  in  Sep- 
tember, 1906.  About  573  acres  of  the  site  to  be 
occupied  by  the  dam  were  cleared  of  timber,  and 
a  pile  trestle  was  partially  driven  along  the  30- 
ft.  contour  on  the  upstream  toe  of  the  dam  for 
the  purpose  of  depositing  rock  from  Bas  Obispo 
as  an  integral  part  of  the  dam.  Contracts  were 
entered  into  for  two  20-in.  pipe  line  suction 
dredges  for  construction  use  on  the  lower  por- 
tion of  the  dam.  The  cross  section  of  the  dam 
has  been  slightly  changed  and  the  upstream 
slope  made  more  gradual  than  that  originally 
proposed. 

Broken  stone  needed  for  concrete  construction 
in  the  locks  can  not  be  obtained  in  the  immediate 
vicinity  of  the  site  and  a  quarry  of  trap  rock 
suitable    for   the   purpose   was   located    at   Porto 
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In  general,  the  work  has  been  but  a  continua- 
tion of  the  plan  inaugurated  at  the  outset  of 
American  occupation  of  the  Isthmus — to  take 
such  steps  as  were  necessary  to  make  the  Isth- 
mus sanitary,  so  as  to  further  the  work  of 
building  the  canal. 

The  cost  of  work  done  in  the  cities  of  Colon 
and  Panama  will  be  reimbursed  to  the  United 
States  under  the  terms  of  contract  entered  into 
shortly  after  the  expiration  of  the  fiscal  year,  in 
which  the  United  States  is  authorized  to  collect 
such  water  rates  as  are  sufficient  to  reimburse  it- 
self, as  above  outlined.  The  cost  of  these  im- 
provements in  the  cities  of  Colon  and  Panama, 
covering  work  approved  to  date,  will  approximate 
$1,750,000. 

Division  of  Motive  Power  and  Machinery. — 
The  work  embraced  the  erection  and  preparation 
for  service  of  machinery  necessary  in  canal  con- 
struction and  its  maintenance  in  good  repair ; 
the  installation  and  operation  of  air-compressor 
plants ;  the  performance  of  work  in  connection 
with  electrical  installations,  and  the  manufacture 
and  repair  work  for  other  divisions. 

To    date    the    following    machinery    has    been 
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from  the  French  Canal  Company,  252  were  re- 
paired during  the  year  and  113  destroyed.  There 
are  678  of  these  buildings  yet  remaining  to  be 
repaired,  remodeled  or  demolished. 

Division  of  Material  and  Supplies. — ^The  divi- 
sion of  material  and  supplies,  the  head  of  which 
reports  directly  to  the  chief  engineer,  is  charged 
with  the  purchase  and  the  proper  handling  of  all 
material  and  equipment  needed  in  connection 
with  the  construction  of  the  canal.  The  diversity 
of  the  work  necessitates  the  purchase  and  use  of 
a  very  great  variety  of  equipment,  material  and 
supplies,  including  stock  for  repairs.  All  depart- 
ments on  the  Isthmus  rely  upon  this  division  to 
suppply  their  various  wants,  and  every  effort  is 
made  to  anticipate  requirements  by  frequent  pur- 
chases- in  the  United  States  based  on  estimates 
submitted  by  the  different  divisions  or  gauged 
by  the  rate  of  consumption  of  stock  on  hand  at 
the  various  storehouses  along  the*  line. 

A  large  amount  of  old  French  material,  con- 
sisting of  boilers,  pumps,  Decauville  track,  cars, 
locomotives,  cranes  and  other  material,  has  been 
repaired  and  placed  in  service.  About  11,000 
tons   of  this   old  French  material  were  disposed 


Views  before  and  after  a  Blast  Displacing  29,640  Yards  of  Rock 
Four  drill  holasi  78  faet  daapi  wars  uaad  and  chargad  with  9i600  paunda 


Bello.  Surveys  of  the  property  were  made,  and 
contracts  were  entered  into  for  furnishing  the 
necessary  rock-crushing  plant  and  barges  for 
transporting  the  product  to  Gatun. 

At  the  Pedro  Miguel  locks  and  dam,  besides 
the  pits  and  borings  to  determine  the  character 
of  the  foundation,  work  was  confined  to  exca- 
vating the  lock  site. 

At  the  La  Boca  locks  and  dams  only  prepara- 
tory work  has  been  in  progress,  consisting  of 
borings  at  the  lock  site  and  along  the  lines  of 
the  La  Boca-San  Juan  dam  and  the  Sosa-Corozal 
dam,  and  for  locating  and  constructing  the  neces- 
sary spillway.  At  the  Sosa-Corozal  dam  prepa- 
rations were  made  for  the  construction  of  trestles 
on  the  two  toes  of  the  dam  from  which  material 
from  Culebra  cut  is  to  be  dumped.  Between  the 
two  dumps  thus  made  suitable  material  for  the 
dam  is  to  be  placed.  Arrangements  were  made 
for  the  construction  of  a  diversion  channel  for 
drawing  off  water  which  interferes  with  the  con- 
struction of  the  dam  so  begun. 

Division  of  Municipal  Engineering. — The  work 
performed  by  this  division  during  the  fiscal  year 
included  the  paving  of  streets  and  construction 
of  water  works  and  sewer  systems  in  the  cities 
of  Panama  and  Colon,  paving,  roadmaking,  grad- 
ing, construction  of  waterworks  and  sewer  sys* 
tems,  and  miscellaneous  work  of  a  similar  nature 
in  the  Canal  Zone,  necessitating  an  expenditure 
of  $1,741,953,  divided  about  equally  between 
work  in  the  cities  of  Colon  and  Panama  and 
work  in  the  Canal  Zone. 


erected  and  made  ready  for  service:  Sixty-three 
steam  shovels,  284  locomotives,  2,076  dump  cars, 
18  unloaders,  13  bank  spreaders,  33  unloading 
plows,  3  track  shifters  and  7  pile  drivers. 

This  work  has  been  done  largely  at  the  old 
plants  at  Cristobal,  Gorgona,  Empire  and  Paraiso. 
Work  was  commenced  on  new  plants  at  Empire 
and  Paraiso  during  the  year,  in  order  to  provide 
for    increased   demands    made   on   this    division. 

Building  Construction  Division. — For  the  ac- 
commodation of  gold  employees  656  quarters, 
both  bachelor  and  family,  were  constructed,  and 
for  silver  employees  335  buildings  were  erected, 
consisting  of  barracks,  bath  houses,  cook  sheds, 
family  quarters  and  kitchens.  For  the  sanitary 
department  33  buildings  were  constructed  for 
hospital  purposes.  Larger  office  buildings  were 
constructed  at  Empire  and  Ancon  and  additional 
office  space  afforded  at  Cristobal  and  Culebra. 
A  school  building  was  constructed  at  Culebra, 
and  other  buildings  for  similar  purposes  started 
at  Gatun,  Cristobal  and  Empire.  Seven  mess  halls 
for  the  accommodation  of  American  employees 
and  II  for  European  laborers  were  completed; 
a  large  hotel  at  Tivoli  Hill  was  also  built,  to- 
gether with  quarters  for  help  and  baggage  room. 
A  machine  and  car-repair  shed,  machine  shop, 
engine  house,  pattern  shop  and  other  structures 
for  the  manufacture  and  repair  of  machinery 
were  completed  and  extensive  plants  at  Paraiso 
and  Empire  were  commended.  Four  clubhouses 
were  constructed. 

Of    the   2,265    buildings    which    were    received 


at  Bas  Obispo, 
of  black  pewdar. 

of  to  dealers  in  the  United  States  as  scrap  iron, 
and  4,000  tons  of  it  were  used  as  ballast  by 
Panama  Railroad  vessels  going  north,  when  there 
was  a  shortage  of  commercial  rargo. 

Storehouses  for  the  distribution  of  this  material 
are  located  at  Mount  Hope  (general  storehouse), 
the  dry  dock,  Cristobal,  Gorgona,  Bas  Obispo, 
Empire,  Culebra,  Paraiso,  Ancon  and  La  Boca. 
Larger  and  more  commodious  stdrehouses  are 
under  construction  at  Empire  and  Paraiso.  All 
storehouses  carry  as  full  a  line  of  supplies  as  is 
carried  at  the  general   storehouse. 

The  New  Panama  Railroad. — The  completion 
of  the  canal  will  necessitate  the  abandonment  of 
the  present  main  line  of  the  Panama  Railroad, 
and  preliminary  surveys  for  location  of  a  new 
line  on  the  east  side  of  the  canal  have  been 
completed.  The  location  of  the  line  was  prac- 
tically determined  in  March,  and  involves  the 
excavation  of  1,600,000  cu.  yds.  of  material  and 
the  placing  of  12,000,000  cu.  yds.  in  embankments. 

The  main  line  at  Gatun  now  passes  over  a  por- 
tion of  the  site  that  must  be  occupied  by  the 
dam,  and  in  order  not  to  delay  work  on  this 
structure  it  became  necessary  to  corrimence  so 
much  of  the  new  line  around  Gatun  as  would 
enable  the  abandonment  of  the  existing  line  and 
permit  construction  of  the  dam  upoh  this  portior 
of  the  site. 

Contract  vs.  Hired  Labor. — The  report  of  tl 
Commission  discusses  this  subject  at  much  leng* 
There  is  no  question,  the  report  states,  that  in  f 
majority  of  .cases  in  the  United   States  worl* 
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«aotncted  because  it  can  be  done  cheaper  by  that 
method  than  any  other.  This  is  generally  due  to 
the  fact  that  the  contractor  has  on  hand  a  con- 
struction plant  which  can  be  more  cheaply  hired 
than  purchased  anew.  Where,  in  any  particular 
case,  either  from  the  nature  of  the  work  or  its 
location,  the  contractor  must  purchase  machinery 
and  appliances  which,  so  far  as  he  can  forsee, 
will  be  practically  useless  on  the  completion  of 
the  work,  or  where  the  party  having  the  work 
done  can  make  use  of  the  plant  subsequent  to  its 
completion,  the  advantages  of  the  contract  system 
disappear. 

As  illustrative,  the  Government  secured  cheaper 
and  incidentally  better  concrete  work  in  its  for- 
tifications than  was  obtained  by  contract.  The 
batteries  are  heavy  concrete  constructions  re- 
qniring  machinery  for  which  the  contractor  could 
find  little,  if  any,  subsequent  use.  For  the  same 
reason  the  Government,  in  many  cases,  especially 
where  the  work  was  removed  from  commercial 
centers,  was  able  to  construct  locks  and  dams 
more  cheaply  than  could  a  contractor.  In  some 
instances,  to  overcome  a  combination  of  contrac- 
tors, the  Government  purchased  the  necessary 
plant  and  accomplished  results  more  cheaply  than 
by  contract;  this  is  notably  true  in  dredging  op- 
erations, as  recent  legislation  on  the  subject 
clearly  indicates.  It  is  not  uncommon  in  the  exe- 
cution of  comparatively  large  projects  that  the 
contractors  have  failed  and  the  Government  car- 
ried successfully  to  completion,  by  hired  labor, 
the  work  undertaken  by  the  contractor.  Notable 
instances  of  the  Government  successfully  com- 
pleting work  are  the  State,  War  and  Navy  De- 
partment building  and  the  Congp'essional  Library, 
Washington,  D.  C. 

Omitting  profits  derived  from  subsistence  and 
general  stores,  and  assuming  the  hours  of  labor 
the  same  in  both  cases,  it  stands  to  reason  that 
the  Government,  when  warranted  in  making  the 
necessary  outlay  for  plant,  can  do  work  cheaper 
than  a  contractor,  for  no  question  of  profits  enters 
into  consideration. 

The  question  of  Government  work  versus  con- 
tract in  connection  with  the  Panama  Canal  has 
been  discussed,  and  a  conclusion  reached  in  favor 
of  the  latter  method  because  of  certain  stated 
advantages  that  are  claimed  to  result.  To  those 
familiar  with  river  and  harbor  improvements, 
erection  of  public  buildings,  lighthouses,  etc.,  and 
with  contracts  under  the  Government  the  advan- 
tages set  forth  are  not  so  apparent  or  real,  ac- 
cording to  the  report 

It  is  claimed -that  contractors  have  under  their 
control  and  at  their  disposal  trained  labor  forces, 
and  that  by  a  combination  of  such  forces,  through 
aa  association  of  contractors,  team  work  will 
result,  thereby  accomplishing  the  desired  end 
more  quickly.  As  a  matter  of  fact,  conditions 
•eldom  enable  a  contractor  to  maintain  intact  his 
entire  organization  on  one  piece  of  work  for 
trmnsfer  to  another;  the  completion  of  a  job 
means  the  disbanding  of  the  force,  and  though 
new  work  may  bring  to  him  some  of  his  old  men, 
a  new  organization  must  in  each  case  be  per- 
fected. 

The  Panama  Canal  presents  a  piece  of  work 
unprecedented  in  magnitude,  which  must  be  done 
under  conditions  entirely  different  from  similar 
classes  of  work  in  the  United  States.  The  work 
naturally  divides  itself  into  dredging,  dry  exca- 
vation, the  construction  of  the  locks  and  dams 
and  the  construction  of  the  new  Panama  Rail- 
road. There  is  no  contractor  or  syndicate  of 
contractors  that  by  any  combination  could  bring 
to  the  Isthmus  an  organization  ready  for  team 
work  on  any  of  these  units.  While  it  is  possible 
for  several  contractors  to  combine  forces,  assum- 
ing that  a  sufficient  number  of  men  can  be  gotten 
togedier  in  that  way,  there  still  remains  the 
aecearity  for  whipping  this  force  into  shape  in 
order  to  secure  an  organization  that  will  produce 


the  team  work  so  advantageous  in  the  accomplish- 
ment of  results. 

From  the  United  States  the  supply  of  labor  is 
the  same  whether  the  work  be  done  by  contract 
or  by  the  Government,  and  the  character  of  the 
labor  must  be  the  same.  So  long  as  work  is 
plentiful  the  dread  of  the  Tropics. will  deter  men 
from  seeking  work  here  in  preference,  and  this 
is  equally  applicable  to  the  contractor  and  the 
Government.  An  adequate  supply  of  labor  from 
the  United  States  is  not  possible,  and  recourse 
must  be  had  to  securing  it  abroad.  The  records 
here  show  that  no  contractor  can  even  attempt 
to  recruit  labor  in  the  West  Indies,  and  that 
great  opposition  will  develop  to  any  recruiting  by 
authorized  agents  of  the  Commission  if  the  labor 
procured  is  turned  over  to  contractors.  These 
island  governments  cannot  be  blamed  for  their 
hostility  toward  the  latter  because  of  their 
experience  under  the  French,  which  left  an 
indelible  impression  throughout  the  West  Indies. 
A  representative  of  the  Italian  Government  has 
recommended  to  the  authorities  that  Italian  labor 
be    permitted    here    for    employment    under    the 


have  been  done  by  any  association  of  contractors. 

When  the  government  does  work  in  the  United 
States  the  wage  scale  is  determined  by  the  amount 
paid  for  the  same  class  of  labor  in  the  immediate 
vicinity ;  there  is  no  pressure  brought  to  bear  on 
higher  authority  for  any  increase  over  the  sala- 
ries or  amonuts  offered,  and  strikes  are  unknown. 
It  is  true  that  conditions  on  the  Isthmus  are 
such  that  demands  for  increase  in  pay  are  fre- 
quent, and  that  to  accomplish  what  was  denied 
by  those  immediately  in  charge  of  the  work  re- 
course has  been  had  to  higher  authority. 

Conditions  on  the  Isthmus  are  peculiar.  It  is 
contended,  apparently  on  reasonable  grounds, 
that  service  in  the  Tropics  saps  the  energy,  and 
that  a  man  is  incapable,  after  a  time,  of  per- 
forming the  same  amount  of  work  that  he  would 
accomplish  had  he  spent  the  same  period  in  a 
cooler  climate.  This  creates  a  desire  to  accu- 
mulate sufficient  means  to  avoid  the  necessity  of 
relatively  harder  work  on  the  return  to  the 
United  States,  and  it  is  a  question  that  a  con- 
tractor would  be  obliged  to  face  as  well  as  the 
United  States.    In  some  respects  the  government 
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commission,  but  he  is  not  favorably  inclined  to 
the  control  of  such  labor  being  vested  with  a 
contractor. 

It  is  true  that  in  some  cases  the  contractor 
may  have  an  acquaintance  which  will  enable  him 
to  secure  suitable  men  more  easily  than  a  gov- 
ernment agent  and,  again,  he  may  bring  to  a 
work  a  great  experience,  but,  so  far  as  the  most 
important  parts  of  the  Panama  Canal  work  are 
concerned,  this  advantage  is  not  apparent.  In 
any  case,  the  knowledge  of  the  specialist  in  the 
particular  work  that  is  to  be  done  is  the  element 
that  will  accomplish  the  most  satisfactory  re- 
sults, and,  so  far  as  dredging  and  lock  and 
dam  construction  are  concerned,  the  government's 
experience  has  been,  if  not  greater,  at  least  as 
extensive  as  that  of  any  contractor  or  association 
of  contractors  that  can  be  secured  in  the  United 
States.  For  these  units  of  the  work  the  govern- 
ment's acquaintance  is  equally  extensive,  and  ex- 
perienced men  can  be  drawn  from  the  engineer- 
ing force  of  the  government.  These  three  classes 
of  work  form  the  most  important  parts  of  the 
Panama  Canal,  and  in  their  prosecution  the  gov- 
ernment has  the  advantage.  So  far  as  relates 
to  excavation  in  the  dry  by  steam  shovel  and 
cars,  the  advantage  ordinarily  would  be  with 
the  contractors,  yet  the  government  has  secured 
and  maintained  an  organization  on  the  Isthmus 
that  cannot  be  surpassed  by  any  contractor,  and, 
it  is  claimed,  has  perfected  this  organization  in  as 
short  a  time  as,  under  the  circumstances,  could 


is  in  a  position  to  handle  the  situation  more 
satisfactorily  than  a  contractor,  as  was  plainly 
shown  by  the  trouble  with  the  steam-shovel  men 
in  May  last. 

The  wage  scale  on  the  Isthmus  is  practically 
adopted,  and  a  contractor  would  be  obliged  to 
maintain  it.  Under  the  recent  decision  that  all 
questions  of  pay  are  to  be  left  with  the  com- 
mission, this  body  is  placed  on  as  secure  a  basis 
relative  to  the  constant  demands  for  an  increase 
as  any  association  of  contractors. 

Experience  has  shown  that  continuity  of  con- 
struction is  more  apt  to  result  in  cases  where 
the  government  undertakes  the  task  than  when  it 
is  turned  over  to  contractors.  This  can  be  easily 
verified  by  an  examination  of  the  records  (the 
number  of  failing  contractors)  to  be  found  in 
the  office  of  the  Chief  of  Engineers.  For  all 
work  done  by  hired  labor  continuity  of  work  is 
merely  a  question  of  continuity  of  appropriations. 
It  is  true  that  continuity  may  be  equally  insured 
by  turning  the  Panama  Canal  work  over  to  con- 
tractors, if  the  contract  is  so  drawn  that  practi- 
cally all  risks  are  assumed  by  the  government, 
but  why  this  should  be  done,  at  a  considerable 
increase  in  cost,  is  not  apparent. 

To  any  one  who  has  had  experience  with  con- 
tracts on  government  work,  the  claim  that  letting 
a  piece  of  work  by  contract  is  a  reasonable  as- 
surance that  it  will  be  completed  in  a  definite 
time  is  utterly  untenable.  On  public  works,  in- 
cluding public  buildings,   it  may  safely  be  said 
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that  in  the  majority  of  cases  the  time  limit  is 
exceeded.  An  examination  of  the  contracts  for 
material  to  be  supplied  the  Isthmian  Canal,  so 
far  as  the  time  limits  proposed  by  the  contracts 
are  concerned,  will  clearly  show  that  there  is  no 
assurance  of  completion  in  a  definite  time  of  any 
contract,  even  though  the  contractors  themselves, 
when  fully  cognizant  of  all  the  conditions  sur- 
rounding the  work,  fix  the  time  for  the  comple- 
tion or  delivery.  It  certainly  cannot  be  sup- 
posed, therefore,  that  in  an  enervating  climate, 
like  that  on  the  Isthmus,  and  with  labor  below 
that  in  the  United  States  in  efiiciency,  this  time- 
failing  record  for  contract  work  would  be 
changed. 

Reasonable  definiteness  in  cost  is  usually  ob- 
tained by  contract,  when  based  on  unit  prices 
and  when  all  conditions  of  the  work  are  fully 
known  in  advance,  yet  these  unit  prices  are,  as  a 
rule,  higher  than  would  be  the  cost  to  the  gov- 
ernment should  the  latter  possess  the  necessary 
plant.  It  is  true  that  the  contract  which  was 
proposed  for  the  construction  of  the  canal  pro- 
vided for  the  determination  of  time  and  cost  by 
a  board  of  engineers,  but  the  conclusions  on 
these  points  could  be  upset  should  conditions  be 
found  or  met  with  unforeseen  by  that  board. 
Experience   on  all   works,   even   those  based   on 


(c)  by  requiring  a  greater  amount  of  work  per 
hour  from  the  men,  (d)  by  giving  them  less  ex- 
pensive rations  and  quarters,  in  case  employees 
are  fed  and  quartered. 

On  the  Panama  Canal  a  contractor  cannot  an- 
ticipate profits  from  any  of  these  sources.  The 
work  already  done  and  in  progress  has  fixed  the 
wage  scale,  and  a  contractor  would  be  unable 
to  retain  labor  that  might  be  turned  over  to  him, 
nor  could  he  secure  additional  men  at  less  salary 
than  already  paid  by  the  commission. 

The  government  is  now  working  foreign  labor 
as  many  hours  per  day  as  is  practicable  in  this 
climate,  so  the  contractor  could  gain  nothing 
more  than  the  government  has  already  acquired. 
So  far  as  American  labor  is  concerned,  the  eight- 
hour  law  is  applicable,  and  so  long  as  it  re- 
mains in  force  it  must  be  as  binding  on  the 
contractor  as  on  the  government. 

It  is  questioned  whether  he  could  get  more 
work  out  of  the  laborers  on  the  Isthmus  than 
they  now  perform  for  the  commission.  This  is  a 
question  dependent  entirely  upon  the  character  of 
foremen  employed,  and  he  would  have  exactly 
the  same  class  of  men  in  this  position,  since  most 
of  the  foremen  now  employed  have  previously 
been  with  contractors,  and  therefore  have  had 
their  principal  training  on  contract  work.    More- 


(6)  The  construction  of  locks,  gates  and  spill- 
ways. 

The  excavation  of  the  Culebra  division  has  al- 
ready been  undertaken  by  hired  labor;  practically 
all  of  the  plant  required  for  this  work  has  beert 
secured  and  paid  for;  a  complete  and  thoroughly 
efficient  organization  for  the  same  has  been  built 
up,  and  the  Government  is  not  hampered  in  any 
way  in  procuring  the  necessary  labor  for  filling; 
vacancies  that  arise.  In  the  organization  that 
has  been  perfected  the  higher  grade  men  were 
formerly  employed  by  contracting  firms,  and  some 
of  the  number  have  been  successful  contractors 
themselves.  The  conduct  of  this  work,  therefore, 
has  been  along  the  lines  usually  followed  by  con- 
tractors. Under  the  circumstances  no  advantage 
would  accrue  to  the  United  States  by  letting  this 
piece  of  work  to  contractors,  but  on  the  contrary 
there  would  be  not  only  additional  expense,  but 
a  feeling  of  unrest  and  dissatisfaction  engendered 
among  the  present  employees  materially  affecting 
efficiency.  Under  existing  conditions,  therefore, 
contract  work  cannot  be  recommended  for  the 
Culebra  division. 

The  Government  has  on  hand,  or  under  con- 
tract, all  the  dredges  that  will  be  needed  for  ex- 
cavating such  parts  of  the  canal  prism  as  can  be 
most    economically    performed    by    this   class   of 


Spreading    Material    on    the   Corozal    Dump. 


Excavation   on   the  Culebra  Cut     near  Gold    Hill. 


more  definite  data  than  can  be  presented  to  con- 
tractors for  the  Isthmian  Canal  work,  shows  that 
the  unexpected  is  always  happening,  and  this 
seems  especially  true  of  the  work  here. 

There  is  no  question  that  there  are  a  number 
of  people  who  will  always  believe  and  contend 
that  any  piece  of  work  done  by  the  government 
could  have  been  done  as  well  and  more  cheaply 
if  undertaken  by  contract,  but  an  examination 
of  the  records  will  generally  disprove  such  a 
contention.  On  the  other  hand,  there  is  an 
equally  large  class  who  will  contend  to  the  con- 
trary and  claim,  after  the  completion  of  the 
work  that  the  reverse  is  true. 

Work  heretofore  has  been  conducted  on  a  non- 
partisan basis.  The  thinking  class  of  American 
people  fully  realize  the  necessity  for  the  Panama 
Canal  and  its  early  completion,  and  it  is  gen- 
erally realized  that  this  can  be  accomplished  only 
by  the  application  of  business  and  non-partisan 
methods.  This  has  generally  been  the  case  with 
all  government  work  wherever  undertaken,  and 
the  fact  that  the  continuation  of  this  policy  may 
not  continue  along  the  same  lines  is  hardly  an 
argument  strong  enough  to  weigh  in  favor  of 
contract  work. 

While  it  has  been  noted  that  contractors  can 
usually  do  work  cheaper  because  of  plant  already 
on  hand,  thereby  saving  the  cost  of  new  ma- 
chinery, and  because  of  greater  familiarity  with 
the  class  of  work  on  which  they  are  engaged, 
there  are  at  times  additional  ways  for  securing 
the  same  results,  namely  (o)  by  paying  lower 
wages,  (6)  by  working  their  men  longer  hours. 


over,  the  pace  set  by  the  laborers  under  the  com- 
mission would  fix  the  rate  for  the  contractor. 

Were  all  the  work  turned  over  to  one  con- 
tractor, or  an  association  of  contractors,  the 
Commission  would  be  obliged  to  maintain  a  su- 
pervisory force,  and  the  feeding  and  quartering 
of  these  employees  would  determine  the  demands 
that  the  contractor's  men  would  make  upon  him 
for  accommodations.  Moreover,  a  number  of 
the  dwellings  that  are  now  occupied  by  Com- 
mission employees  would  be  turned  over  for 
occupancy  by  contractor's  men,  and  any  addi- 
tional force  would  expect  the  same  accommoda- 
tions. Trouble  would  result,  therefore,  in  case 
the  contractor  fed  his  employees  on  less  expen- 
sive rations  or  quartered  them  less  comfortably 
than  the  Commission;  no  saving  could  be  made, 
and  the  Government  would  be  obliged  to  foot 
the  bills. 

The  Panama  Canal  work  is  naturally  divided 
into — 

(1)  Excavation  in  the  dry  by  steam  shovel, 
including  all  of  the  Culebra  division  and  part  of 
the  Chagres  division.  The  construction  of  drain- 
age and  diversion  channels  would  come  under 
this  heading. 

(2)  Excavation  by  dredges  on  the  Colon  and 
La  Boca  divisions  and  on  part  of  the  Chagres 
division. 

(3)  The  construction  of  the  dams. 

(4)  The  construction  of  the  new  Panama  Rail- 
road. 

(5)  The  construction  of  the  terminal  facilities, 
harbor  basins  and  breakwaters,  if  any. 


machinery.  Experience  in  the  United  States  has: 
demonstrated  that  with  such  a  plant  in  its  pos- 
session no  contractor  or  association  of  contrac- 
tors can  do  the  work  as  economically  as  can  the 
Government.  The  Government  agents  are  as  fa- 
miliar with  this  class  of  work  as  the  contractors, 
and  the  necessary  dredge  crews  can  be  obtained 
without  difficulty.  So  far,  therefore,  as  dredging: 
is  concerned,  the  Government  should  do  the  work 
and  contracts  for  the  same  cannot  be  recom- 
mended. 

The  great  problem  in  the  construction  of  that 
portion  of  the  canal  included  in  the  Culebra  di- 
vision is  the  disposal  of  the  excavated  material. 
In  the  main  this  has  been  disposed  of  at  various 
localities  favorably  situated  with  regard  to  the 
cut.  The  systematic  performance  of  the  work 
and  the  necessity  for  additional  material  in  com- 
pleting other  parts  of  the  work  have  made  it 
necessary  to  arrange  for  such  a  disposition  in 
the  future  as  will  be  most  beneficial  to  the  work 
in  its  entirety.  The  efficiency  of  the  dams  depends- 
upon  their  having  sufficient  weight  and  tightness- 
to  impound  the  water  without  leakage  and  with- 
out danger  to  the  stability  of  the  structures.  The 
weighty  material,  or  rock,  is  to  be  furnished  ii* 
each  instance  by  material  from  the  Culebra  cut 
and  the  tightness  is  to  be  secured  by  the  selec- 
tion of  suitable  material  to  be  obtained  from  the 
products  of  dredging.  In  other  words  the  con- 
struction of  the  dams  is  so  intimately  connected, 
both  with  the  excavation  of  the.  Culebra  cut  and 
the  dredging,  that  if  these  two  can  be  most  eco- 
nomically and  advantageously  done  by  the  Gov- 
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eniment  rather  than  by  contract  it  naturally  fol- 
lows that  the  method  adopted  for  the  construc- 
tion of  the  dams  must  be  the  same,  namely,  by 
hired  labor  tmder  Government  supervision  and 
Qot  by  contract. 

The  survey  of  relocation  for  the  Panama  Rail- 
road has  been  completed  and  it  has  been  neces- 
sary to  undertake  the  construction  of  the  railroad 
in  order  to  permit  the  removal  of  the  present 
bed  in  the  vicinity  of  Gatun,  so  that  the  con- 
struction of  the  dam  at  that  point  may  be  begun. 
The  construction  of  the  new  line  requires,  among 
other  things,  about  1,600,000  cu.  yd.  of  excava- 
tion and  about  12,000,000  cu.  yd.  of  embankments. 
The  excess  of  embankments  over  excavation, 
about  10,000,000  cu.  yd.,  is  to  be  supplied  largely, 
if  not  entirely,  from  material  excavated  from 
the  canal  prism,  the  embankments  forming  dumps 
for  the  material  trains.  Steps  have  already  been 
tiken  for  the  development  of  dumps  which  will 
result  in  the  construction  of  a  part  of  the  new 
roadbed  at  Miraflores,  Pedro  Miguel,  Gamboa 
and  Gatun,  and  plans  have  been  prepared  and 
proposals  invited  for  a  bridge  across  the  Chagres 
at  Gamboa.  With  excavation  in  the  Culebra 
division  to  be  done  by  hired  labor  under  Gov- 
ernment supervision,  with  the  material  therefrom 
to  be  used  in  the  construction  of  the  Panama 
Railroad,  the  intimate  relation  between  the  two 
necessitates  the  adoption  of  the  same  method  of 
construction,  namely,  hired  labor  under  Govern- 
ment supervision,  in  the  consctruction  of  the  new 
Panama  Railroad. 

•  The  regulating  works  and  spillways  of  the 
Gatun  and  La  Boca  dams  are  so  dependent  upon 
and  intimately  connected  with  the  construction 
of  the  dams  that  whichever  method  is  adopted 
for  the  latter  must  be  made  applicable  to  the 
regulating  works  and  spillways,  in  order  to  avoid 
friction  and  difficulties  that  would  result  in  case 
part  were  done  by  the  Government  and  part  by 
a  contractor. 

The  Panama  Railroad  must  be  maintained  and 
operated  as  a  commercial  line,  and  it  must  be 
utilized  also  for  construction  purposes  in  con- 
nection with  the  Culebra  cut,  the  reconstruction 
of  the  railroad,  the  construction  of  the  dams,  and 
in  addition  it  must  transport  all  materials  enter- 
ing into  the  construction  of  the  Pedro  Miguel 
locks. 

The  difficulties  that  would  result  from  a  joint 
use  of  the  Panama  Railroad  by  a  contractor  and 
the  Government  at  the  Pedro  Miguel  locks  dis- 
appear, however,  for  the  locks  at  Gatun  and  La 
Boca,  since  both  are  accessible  by  water.  Sand 
can  be  procured  along  the  shores  of  the  Pacific, 
and  a  suitable  quality  in  sufficient  quantity  can 
also  be  obtained  on  the  Atlantic  shore  of  the 
Isthmus. 

The  success  of  the  lock  construction  depends 
largely  upon  the  quality  of  cement  used,  and  there 
is  no  question  that  the  Government  should  furnish 
all  the  cement.  No  contractor,  or  association  of 
contractors,  possesses  the  necessary  plant  'for 
handling  the  enormous  quantities  of  concrete  re- 
quired for  these  structures.  Subsequent  to  the 
construction  of  the  locks  the  contractors  could 
have  no  further  use  for  the  machinery  installed, 
even  if  the  payment  of  freight  for  its  return  to 
the  States  were  warranted.  If  the  contractor  fur- 
nishes the  plant,  the  Government  must  pay  for 
it  in  its  entirety  and  in  addition  pay  interest  on 
the  amount  expended  for  its  purchase.  This 
plant  can  be  procured  more  cheaply  by  the  Gov- 
ernment than  by  a  contractor.  As  previously 
explained,  if  the  Government  furnishes  the  plant, 
the  adrantage  of  the  contract  method  disappears. 
The  contractor  will  have  greater  difficulty  in  se- 
curing the  common  labor  needed  than  will  the 
United  States.  The  engineering  force  of  the 
Government  that  has  in  the  past  few  years  been 
employed  in  Xhc  coastruction  of  such  large  quan- 
tities of  concrete  in  various  forms  in  the  United 


States  can  be  drawn  upon  to  furnish  the  skilled 
personnel  necessary  for  concrete  work  here.  The 
acquaintance  with  competent  men,  for  this  class 
of  work,  is  more  extended  on  the  part  of  the 
Government  than  on  the  part  of  the  contractor. 

These  considerations  lead  to  the  conclusion 
that  the  locks  can  be  more  economically  and  ad- 
vantageously constructed  by  the  Government  than 
by  a  contractor  or  association  of  contractors. 

The  gates  and  operating  machinery  can,  it  is 
believed,  best  be  constructed  by  contract  at  the 
proper  time. 

The  foregoing  conclusions  do  not  cover  the 
proposed  work  on  the  Chagres  division  or  the 
terminal  facilities,  harfior  basins  and  breakwaters, 
as  the  surveys  for  the  development  of  the  amount 
of  work  and  character  of  material  involved  in 
the  Chagres  division  have  not  yet  been  com- 
pleted, nor  have  the  final  plans  for  terminal  facili- 
ties, etc.,  been  finished. 

No  account  has  been  taken  of  the  question  of 
sanitation,  one  very  important  to  the  successful 
prosecution  and  completion  of  work  on  the  canal. 
Proper  sanitation  can  be  maintained  more  easily 
and  satisfactorily  with  the  Government  in  su- 
preme control  of  the  work  than  with  a  contractor, 
and  this  adds  an  additional  argument  in  favor  of 
the  Government  doing  the  work  itself. 

The  relative  advantages  of  the  contract  system 
versus  hired  labor  under  Government  supervision 
in  the  construction  of  the  Panama  Canal  are  very 
different  to-day  from  what  they  were  two  years 
ago,  and  were  different  then  from  what  they  were 
when  the  work  was  first  undertaken.  To  one 
familiar  with  conditions  on  the  Isthmus  there 
can  be  no  doubt  at  this  stage  of  the  work  as  to 
the  advisability  of  continuing  it  by  hired  labor. 

It  is  estimated  that  80  per  cent  of  the  entire 
plant  needed  for  the  construction  of  the  canal  has 
been  purchased  or  contracted  for.  Machine  shops 
have  been  erected  and  equipped  for  making  all 
needed  repairs  to  the  machinery  now  on  hand 
or  still  required  for  the  work.  So  far,  there- 
fore, as  the  plant  and  its  care  and  repair  are 
concerned,  the  Government  is  better  equipped  to 
carry  on  the  work  as  advantageously  and  eco- 
nomically as  any  contractor. 

Many  thousand  employees  have  been  secured, 
and  an  effective  working  organization  has  been 
perfected,  and  the  recruiting  system  put  in  opera- 
tion is  capable  of  furnishing  more  labor  than  can 
be  advantageously  used.  The  employees  are  well 
sheltered  and,  in  general,  well  fed ;  the  salaries 
paid  are  satisfactory  and  the  work  is  progressing 
smoothly.  A  change  from  these  favorable  condi- 
tions in  the  method  of  prosecuting  the  work 
would  disorganize  all  existing  conditions  and 
would  undoubtedly  increase  the  estimated  cost 
and  time  of  completing  the  canal. 

The  conclusion  that  the  work  can  be  done  bet- 
ter, cheaper  and  more  quickly  by  the  Government 
has  been  reached  only  after  free  and  full  discus- 
sion by  the  various  members  of  the  Commission 
and  the  higher  officials  connected  with  the  con- 
struction work,  and  after  careful  consideration 
of  all  sides  of  the  proposition. 

Labor,  Quarters  and  Subsistence. — This  de- 
partment is  charged  with  securing  all  skilled  and 
unskilled  labor  and  its  assignment,  according  to 
the  needs  of  the  work.  It  is  the  custodian  of  all 
Hying  quarters,  allotting  them  to  employees  ac- 
cording to  their  standing  as  gauged  by  salary 
earned  and  in  conformity  with  rules  and  regula- 
tions approved  by  the  Commission. 

It  supplies  furniture  to  quarters,  delivers  dis- 
tilled water  to  residences,  offices  and  shop,  and 
is  in  direct  charge  of  the  delivery  of  all  food 
supplies,  including  ice,  bread  and  cold-storage 
articles  from  railroad  stations  or  local  commis- 
saries to  residences,  hotels,  messes  and  kitchens. 

It  polices  the  ground  around  camps  and  quar- 
ters, cleaning  up  waste  and  refuse  material  which 
is  placed  within  reach  of  those  charged  with  its 


final  disposition.  It  also  has  charge  of  the  light- 
ing of  the  camps  and  of  roads  to  and  through 
them. 

It  operates  the  hotels,  messes  and  kitchens  for 
the  accommodation  of  the  employees  of  the  dif- 
ferent grades — the  hotels  for  white  Americans, 
the  messes  for  Europeans,  and  the  kitchens  for 
the  natives  of  the  West  Indies. 

It  keeps  the  service  history  of  each  individ- 
ual employee  in  the  general  personnel  record  of 
which  it  is  the  custodian ;  issues  by  direction  of 
the  chairman  all  orders  pertaining  to  leaves  of 
absence,  sick  leave,  resignations,  discharges,  pro- 
motions and  reductions.  It  also  authorizes  the 
issuance  of  steamship  transportation  and  special 
rates  to  which   employees  are  entitled. 

The  skilled  labor  force  is  recruited  in  the 
United    States.    The    skilled    force    on    June   30, 

1906,  was  approximately  2,500,  and  on  June  30, 

1907,  actually  4,404.  To  increase  this  force  1,904 
men  and  provide  for  the  usual  separations,  due 
to  sickness,  resignations,  etc.,  3,038  men  were 
brought  from  the  United  States  during  the  year. 

The  unskilled  force  is  brought  from  the  West 
Indies  and  Europe.  Recruiting  agents  are  locat- 
ed in  Barbadoes  and  Martinique,  and  a  represen- 
tative in  Paris,  France,  to  keep  in  touch  with 
European  labor  conditions  and  with  European 
emigration.  On  June  30,  1906,  there  were  on 
the  canal  work  500  Europeans  and  13,625  West 
Indians.  June  30,  1907,  there  were  4,317  Euro- 
peans and  14,606  West  Indians.  To  maintain  this 
force  of  laborers,  and  also  provide  the  Panama 
Railroad  force  of  about  5,000  laborers,  6,899 
Europeans  and  10,947  West  Indians  were  brought 
to  the  Isthmus — an  average  of  nearly  1,500  men 
per  month — to  meet  the  demands  of  the  work  for 
common  labor  during  the  year. 

At  the  close  of  the  last  fiscal  year  1,129  houses 
were  available  for  quartering  employees  of  all 
classes,  furnishing  buildings  for  offices,  hotels, 
messes,  kitchens  and  storerooms.  On  June  30, 
1907,  2,208  buildings  were  in  use  for  the  same 
purpose. 

There  are  in  operation  23  kitchens  for  the 
West  Indian  laborers,  where  a  day's  board  is 
furnished  for  30  cents  and  is  made  up  of  such 
foo'd  supplies  as  they  are  most  accustomed  to 
and  prepared  by  cooks  of  their  own  country. 

Zone  Government. — The  department  of  civil 
administration  embraces  the  affairs  of  govern- 
ment of  the  Canal  Zone,  the  courts,  the  office  of 
the  prosecuting  attorney,  and  the  divisions  of 
revenues,  posts,  customs,  lands,  administration 
of  estates,  police,  education,  fire  ^protection,  and 
public  works. 

Governor  Magoon  left  the  Isthmus  Sept.  25, 
1906,  when  the  duties  of  his  office  devolved  upon 
the  executive  secretary  until  Nov.  17.  The  Exec- 
utive order  of  Nov.  17,  1906,  created  the  de- 
partment of  law  and  government  under  the  gen- 
eral coimsel,  after  which  date  governmental  mat- 
ters were  handled  in  Washington  by  the  gen- 
eral counsel  through  the  executive  secretary  on 
the  Isthmus.  On  April  2,  1907,  an  Executive  or- 
der vested  the  authority  of  the  chief  executive 
of  the  Zone  in  the  chairman  of  the  Commis- 
sion, and  by  order  of  the  latter  the  duties  were 
assigned  to  one  of  the  Commissioners. 

Under  authority  conferred  upon  the  President 
by  existing  law  to  legislate  for  the  Zone,  the 
five  municipalities  into  which  the  Zone  was  di- 
vided were  abolished  and  administrative  districts 
were  created  in  their  stead.  The  United  States 
patent,  trade-mark,  and  copyright  laws  were  ex- 
tended to  the  Zone;  provisions  were  made  for 
regulating  insurance  companies,  for  the  regis- 
tration of  land  titles,  and  the  celebration  of  mar- 
riages. By  the  order  of  March  13,  1907,  the 
Commission  is  authorized  to  enact,  with  the  ap- 
proval of  the  Secretary  of  War,  ordinances  re- 
lating to  police,  sanitation  and  taxation,  and  mat- 
ters formerly  regulated  by  municipal  ordinances. 


November  30,  1907. 
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The  Mechanical  Plant  of  the  Boston  Herald. 

By  Howard  S.  Kiiowlton. 


In  the  production  of  a  modern  daily  news- 
paper time  is  so  valuable  that  the  use  of  ma- 
chinery has  almost  entirely  replaced  the  slow 
hand  methods  of  publication  formerly  in  vogue. 
The  appearance  of  an  extra  edition  on  the  streets 
a  few  minutes  in  advance  of  a  competitor 
scores  a  commercial  advantage  which  is  made 
possible  only  by  a  mechanical  equipment  which 
eliminates  so  far  as  possible  every  doubling 
back  in  the  production  processes  between  the 
desk  of  the  writer  and  the  counters  where  the 
papers  are  delivered.  The  mechanical  plant  of 
the  Boston  "Herald,"  in  its  lately  completed 
buildings,  affords  an  interesting  illustration  of 
the  dependence  of  such  a  newspaper  upon  the 
•engineer  in  its  regular  and  special  output. 

The  main  offices  of  the  "Herald"  are  in  a  five- 
story  building  at  171  Tremont  street.  At  the 
rear   of  the   office   or  "Administration   Building" 


circulation  manager,  art,  engraving  and  color 
departments,  the  next  by  city  and  news  editors, 
the  reporting  staff,  department  editors  and  li- 
brary. The  top  floor  is  utilized  by  the  compos- 
ing room. 

To  make  clearer  the  relations  of  the  mechan- 
ical plant  to  the  production  process  a  brief  out- 
line of  the  order  of  events  in  the  turning  out  of 
an  item  in  printed  form  is  given  here.  An  en- 
tire page  of  8  columns  metropolitan  size,  in- 
cluding all  display,  may  contain  less  than  half  a 
column  .set  by  actual  hand  labor.  Motor-driven 
machinery  is  found  at  every  step.  As  soon  as 
an  item  has  been  written  by  a  reporter,  it  is 
delivered  to  the  news  editor  and  then  carried  by 
an  automatic  conveyor  to  the  copy-cutter's  desk 
in  the  composing  room,  where  it  is  divided  into 
sections  which  are  parcelled  out  among  the 
operators  of  the  composing  machines.  From  the 
machines  the  sections  are  collected  and  a  proof 
struck  and  read ;  after  this  the  type  is  corrected 
and    automatically    forwarded    to     the    make-up 


tables,  the  making-up  of  the  forms  and  their 
transfer  from  point  to  point  are  the  only  hand 
processes  employed  from  the  time  the  paragraph 
is  given  to  the  comixjsitor  until  it  is  in  the  stereo- 
type plate.  A  plate  may  be  locketl  on  the  press 
in  less  than  8  minutes  after  the  form  it  repro- 
duces is  completed. 

The  power  plant  in  the  sub-basement  of  the 
Administration  Building  consists  of  four  West- 
inghouse  gas  engines,  each  direct-connected  to 
230-volt  direct-current  generators.  There  are 
three  8s-h.-p.  11  x  12-in.,  three-cylinder  vertical 
engines,  each  driving  a  SS-kw.  dynamo  at  300 
r.p.m.,  and  one  9  x  ii-in.,  3S-h.-p.,  two-cylinder 
engine  driving  a  2S-kw.  generator  at  310  r.p.m. 
These  outfits  deliver  current  on  the  three-wire 
scheme  of  connections  and  are  provided  with 
balancing  transformers.  Richardson  cyhnder  lu- 
bricators are  used.  The  engines  burn  gas  sup- 
plied from  the  mains  of  the  Boston  Consolidated 
Gas  Co.,  which  has  a  calorific  value  of  about  550 
B.t.u.   per  cubic   foot.     For  starting  the  engines 
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Arrangement  of  Gas  Engines  and  Piping  in  the  Mechanical  Building  of  the  Herald. 


is  the  "Mechanical  Building,"  a  five-story  struc- 
ture connected  with  the  former  by  a  tunnel  and 
an  overhead  passageway.  The  entire  mechanical 
plant,  including  the  production  building,  the  power 
installation,  sub-basement  of  the  administration 
building,  heating  equipment,  machinery  founda- 
tions, matrix  and  newspaper  carriers  and  other 
apparatus,  was  designed  by  ^!,r.  F.  W.  Dean,  of 
Boston,    Mass.,   mill    architect  and   engineer. 

The  Administration  Building  houses  a  power 
plant  in  its  sub-basement,  the  basement  being 
used  for  the  storage  of  supplies  and  paper  rolls. 
The  office  of  the  mechanical  superintendent,  Mr. 
G.  S.  Ross,  is  also  located  in  the  basement,  and 
a  small  repair  shop  is  installed  under  the 
Tremont  street  sidewalk.  On  the  street  floor  are 
located  the  counting  room  and  advertising  de- 
partment, and  on  the  upper  floors  are  book- 
keeping, auditing,  special  writing,  executive  and 
editorial   departments. 

The  Mechanical  Building  basement  is  given  up 
to  stereotyping,  a  press  room,  a  locker  room 
and  lavatory.  On  the  street  floor  are  the  news- 
boys' section,  the  mailing  and  job-printing  de- 
partments.    The   next   floor   is    occupied-  by    the 


table,  where  it  is  inserted  in  its  place  in  a  full 
page  of  type.  As  soon  as  the  form  is  locked  up, 
it  is  shifted  to  a  table  on  wheels,  and  rolled  to  a 
steam  table,  where  an  impression  of  the  form, 
called  a  matrix,  is  made  on  specially  prepared 
paper.  In  the  old  days  the  form  left  the  com- 
posing room  to  be  matrixed  in  the  stereotyping 
room,  but  in  the  "Herald"  plant  the  matri.x  alone 
is  sent  down  to  the  stereotyping  room  between 
two  belts  running  over  opposed  sets  of  pulleys. 
The  form  and  matrix  are  subjected  to  a  steam 
pressure  of  80  lb.  for  3  or  35^2  minutes,  which 
partly  removes  the  moisture.  Enough  tables  are 
provided  to  press  all  the  matrices  which  can  be 
molded  in  that  time.  The  matrix  is  then  dried 
for  15  seconds  in  a  rotary  gas  roaster,  and  trans- 
ferred to  the  stereotyping  room  in  the  base- 
ment, where  a  stereotype  casting  is  made  from 
the  matrix  in  a  casting  box.  The  plate  is  then 
trimmed  and  routed  by  electrically-driven  cutting 
tools  and  locked  on  the  press,  from  which  issues 
the  folded  and  counted  papers.  The  latter  are 
delivered  by  a  motor-driven  conveying  equip- 
ment to  the  mailing  and  sales  departments.  The 
operation   of    the   casting    bo.\es    and    the    steam 


seven  vertical  air  tanks  working  at  170  lb.  are 
provided,  with  a  single-acting  compressor,  chain- 
driven,  by  a  3j4  h.-p.  motor.  These  tanks  dis- 
charge into  a  V/i-va.  main  with  i-in.  branches  to 
each  engine. 

Two  gas  connections  from  the  street  mains 
are  provided,  each  being  a  4-in.  line.  These  are 
joined  inside  the  plants  and  carried  in  a  4-in. 
line  to  the  middle  of  a  connection  between  two 
300-light  meters  on  the  floor  above.  One  meter 
is  used  as  a  spare.  From  the  meters  a  4-in.  line 
delivers  to  the  gas  engines  through  2-in.  and 
i^-in.  branches,  a  gas  regulator  being  provided 
on  the  supply  side  of  each  engine.  The  meters 
are  by-passed  with  locked  valve  control  for 
emergency  use.  The  stereotype  and  composing 
departments  are  supplied  from  an  independent 
street  connection  through  a  3-in.  line,  and  risers 
distribute  this  supply  to  the  various  floors.  The 
exhaust  pipes  of  the  engines  vary  in  size  from 
3J4  to  4  in.  and  are  brought  together  in  an  8-in. 
connection  which  leads  into  a  muffler  tank  in 
the  engine  room.  From  this  tank  the  exhaust  is 
carried  in  an  8-in.  pipe  to  an  outlet  over  the 
roof  about   115   ft.  above  the  grade  of  the  sub- 


596 


THE     ENGINEERING    RECORD. 


Vol.  56,  No.  22. 


basement  floor.    Each  exhaust  pipe  is  separately 
valTed. 

The  engine-room  also  contains  a  22-h.-p.  boiler 
which  supplies  steam  to  the  stereotyping  beds 
and  the  matrix  heaters.  Water  is  sprayed  into 
the  exhaust  pipe  of  each  engine  and  into  the  ex- 
haust main  for  cooling  purposes,  this  water  being 
taken  from  the  jacket  outlet  pipes  through  a 
}i-in.  line.  The  jacket  supply  comes  from  the 
dty  mains  through  a  3-in.  pipe  into  the  sub- 
basement,  and  is  delivered  to  the  engines  through 
branches  averaging  i}4  in.  in  size.  The  dis- 
charged circulating  water  from  the  jackets  is 
pumped  around  the  building  for  use  in  lavatories. 
Special  provision  was  made  in  the  plant  for 
ignition.  Each  engine  is  provided  with  three 
dry  cells  and  also  with  two  storage  battery  cells, 
which  are  charged  through  a  resistance  from 
the  230-volt  circuit  at  the  switchboard.  There 
is  also  a  Westinghouse  motor-generator  set  for 
ignition,  consisting  of  a  i^-kw.,  iio-volt  dynamo 
driven  by  a  2.2-h.-p.  motor.  The  engine  room 
contains  a  switchboard  20  ft.  long  consisting  of 
eight  panels,  with  recording  wattmeters^for  each 
department,  double-throw  switches  for  each  of 
the  two  sets  of  busbars  installed  en  the  rear  of 
the  board,  ammeters,  voltmeters  and  rheostats. 
Two  of  the  panels  are  for  generators,  one  is  a 
totalizing  panel  with  ammeter  for  the  entire  out- 
put, two  are  power  panels,  two  are  lighting 
panels,  and  one  is  a  blank.  Beside  the  general 
motor  and  lighting  loads  there  are  three  electric 
elevators  operated  by  the  plant.  Service  is  sup- 
plied to  the  manufacturing  building  through  a 
reinforced  concrete  subway  equipped  with  auto- 
matic sliding  doors  at  each  end. 

The  Herald  buildings  are  heated  by  the  steam 
heating  plant  of  the  Park  Theatre  through  a 
3j4-in.  underground  pipe  laid  in  a  box  of  kyan- 
ized  plank  fastened  together  with  copper  nails. 
The  pipe  is  covered  with  85  per  cent  magnesia, 
with  a  top  dressing  of  Portland  cement  mortar. 
The  various  floors  are  heated  by  direct  radiation. 
The  returns  from  the  steam  heating  system  are 
carried  back  to  the  boilers  through  a  I -in.  line. 
The  press  room  contains  four  Hoe  sextuple 
presses  and  one  Hoe  color  press.  The  floor  is 
a  terrazo  pavement  laid  on  4  in.  of  Portland 
cement  concrete.  Each  large  Hoe  press  has 
direct  connected  to  it  a  50-h.-p.  and  a  4-h.-p. 
motor  with  Jenney  control  appliances.  Five 
operations  are  provided  on  the  push  button 
boards  which  are  located  at  several  places  on 
each  press.  The  first  starts  the  4-h.-p.  motor, 
turning  the  press  at  the  slowest  speed ;  the  sec- 
ond button  increases  the  speed  and  cuts  in  the 
50-h.-p.  motor,  while  the  smaller  motor  auto- 
matically stops ;  the  third  button  decreases  the 
speed,  the  fourth  is  a  bell  signal  button,  and  the 
fifth  opens  all  circuits  in  emergency  stopping. 
The  starting  boxes  are  motor-driven  and  auto- 
matically cut  in  resistance  in  case  the  power 
supply  fails.  The  switches  are  mainly  of  the 
solenoid  type,  and  seven-pole  switches  are  pro- 
vided to  enable  two  presses  to  be  run  as  one 
unit  The  motors  are  installed  in  concrete  pits 
below  the  floor,  with  trap  door  covers  to  enable 
them  to  be  examined  easily,  and  are  compound 
wound  to  give  the  necessary  starting  torque. 
The  total  capacity  of  the  plant  is  375,000  eight- 
page  papers  an  hour.  The  large  double  sextuple 
presses  can  each  turn  out  a  96-pa?c  if  necessary 
and  can  print  one  other  color  ir.  addition  to 
black.  The  color  press  is  capable  of  printing 
seven  colors  at  once,  or  black,  and  has  a  capacity 
of  7S,ooo  eight-page  papers  per  hour.  The  total 
capacity  of  the  installation  is  1,530  eight-page 
papers  per  hour  per  rated  gas-engine  horse- 
I>ower  in  the  generating  plant 

Electric  hoists  are  used  in  the  press  room  to 
deliver  the  paper  rolls  to  the  presses,  each 
roll  weighing  from  i,aoo  to  1400  lb.  and  yielding 
from  9,000  to  11,000  papers.     Rolls  are  brought 


into  the  press  room  from  the  storeroom  by  a 
traveling,  hand-operated  hoist,  and  a  narrow- 
gauge  track  also  connects  the  two  rooms. 

In  the  stereotype  room  the  principal  machine 
equipment  is  motor-driven.  This  includes  a 
matrix  roaster  operated  by  a  j4-h.-p.  motor;  three 
tail  cutters,  each  driven  by  a  S-h.-p.  motor ;  two 
curved  shavers,  each  driven  by  a  2-h.-p.  motor; 
one  flat  shaver,  driven  by  a  3-h.-p.  Lundell 
motor;  a  jig  saw  and  drill  run  by  a  i-h.-p.' 
Sprague  motor;  a  flat  router  driven  by  a  iH- 
h.-p.  motor;  a  bending  machine,  operated  by  a 
2-h.-p.  motor;  two  curved  routers,  driven  each 
by  a  2-h.-p.  motor ;  and  a  saw  and  beveler  run  by 
a  i-h.-p.  motor.  Sump-drained  water  is  pumped 
to  the  sewer  by  a  3-h.-p.  Knowles  triplex  pump 
driven  by  a  General  Electric  motor. 

The  machine  shop  beneath  one  of  the  sidewalks 
contains  a  speed  lathe  back-geared  to  a  J/^-h.-p. 
motor;  a  circular  saw  driven  by  a  S-h.-p.  motor; 
an  engine  lathe  run  by  a  i-h.-p.  motor,  back- 
geared,  and  an  emery  grinder  driven  by  a  J4- 
h.-p.  motor.  All  motors  are  230-volt  Jenney  ma- 
chines  unless   otherwise   mentioned. 

In  the  composing  room  are  27  linotype  ma- 
chines, each  direct-driven  by  a  J4"h-"P>  no-volt 
motor,  with  two  sets  of  fields  on  each  pole  piece. 
These  outfits  are  gear-driven  and  can  be  run  at 
70,  72  or  74  r.p.m.  Some  of  the  machines  are 
provided  with  eight  different  faces  of  type,  and 
average  setting  8,000  ems  per  hour,  with  a  maxi- 
mum of  9,000.  They  have  about  three  times  the 
capacity  of  the  earlier  linotypes,  being  equipped 
with  interchangeable  magazines  of  type  matrices 
from  syi  point  to  12  point  Ten  seconds  suffices  to 
enable  the  operator  to  shift  from  one  magazine 
to  the  other.  The  act  of  taking  his  seat  on  the 
part  of  the  operator  starts  the  corresponding 
linotype  motor  and  throws  the  incandescent  lamp 
over  the  keyboard  into  circuit. 

The  copy  carrier  in  the  composing  room  is 
driven  by  a  j4-h.-p.  motor,  and  three  copy  car- 
riers serving  the  proofreaders'  desks  are  each 
operated '  by  a  yi-h.-p.  Holtzer-Cabot  motor. 
There  are  two  matrix  rollers,  each  run  by  a  3- 
h.-p.  motor.  The  matrix  endless  belt  conveyor 
to  the  basement  is  driven  by  a  2-h.-p.  motor ;  a 
small  lathe  for  linotype  work  is  run  by  a  ^-h.-p. 
motor,  and  a  metal  saw  by  a  i-h.-p.  motor. 
Cuts  are  handled  between  the  basement  and  the 
upper  floors  by  a  push-button  elevator  which 
automatically  stops  at  any  predetermined  floor. 
The  engraving  room  employs  two  220-volt  arc 
lamps  in  series,  taking  8  amperes,  for  photo- 
graphic reproductions.  There  are  also  two  pow- 
dering machines  and  two  etching  machines,  each 
driven  by  a  3-h.-p.  motor.  A  saw  and  trimmer 
is  run  by  a  2-h.-p.  motor  and  two  flat  routing 
machines,  making  20,000  r.p.m,  are  each  operated 
by  a  i54-b.-p.  motor.  In  the  mailing  room  four 
conveyors  are  back-gear-driven  by  2-h.-p.  motors, 
and  in  the  job  printing  room  are  two  job  presses 
run  by  a  "4  and  a  Yj  h.-p.  motor  and  a  ^-h.-p. 
motor-driven  addressing  machine.  In  its  use  of 
direct  connected  motors  on  separate  machines 
and  gas-engine  generators  supplied  from  city 
mains  the  Boston  Herald  plant  is  of  peculiar  in- 
terest to  persons  watching  the  extension  of  power 
into  the  field  of  newspaper  production.  It  is  to 
be  hoped  that  the  economy  of  the  plant  will  be 
published  at  some  future  time  by  those  respon- 
sible for  its  installation  and  operation. 


Some  Disputed   Questions  concerning  Steel 
Rails. 


Independent  Fire  Protection  for  its  yards  and 
buildings  at  Pittsburg  and  Altoona  has  been 
secured  by  the  Pennsylvania  R.  R.  by  equipping 
its  switch  engines  in  those  yards  with  fire  pumps 
and  hose.  A  system  of  whistle  signals  indicates 
the  location  of  the  fire  and  the  engine  crews 
are  trained  in  the  use  of  their  fire-fighting  appa- 
ratus. At  a  recent  fire  nine  engines  were  at  the 
fire   within    seven    minutes    after   the    alarm. 


A  discussion  of  some  of  the  disputed  ques- 
tions regarding  steel  rails  was  recently  pre- 
sented by  Mr.  Franklin  E.  Abbott,  of  the  Lack- 
awanna Steel  Co.,  in  a  paper  before  the  Central 
Railway  Club.  The  first  portion  of  this  paper 
related  to  the  general  methods  of  making  rails, 
from  the  ore  to  the  finished  product,  and  need 
not  be  reviewed  here.  The  discussion  of  the 
controversial  questions  may  be  condensed  as  fol- 
lows: 

Com/'ojJ<»on.— Chemical  analyses  of  average 
Bessemer  rail  steel  as  made  at  present  for  heavy 
rails  run  about  as  follows:  Carbon,  0.50  per 
cent.;  phosphorus,  o.io;  sulphur,  0.08;  silicon, 
0.12;   manganese,  i.oo;  iron,  98.20. 

The  quantity  of  carbon  can  be  controlled  by 
the  grade  of  spiegel  used.  The  makers  and 
users  of  rails  are  not  exactly  agreed  as  to  what 
the  limits  in  carbon  should  be.  When  a  70-lb. 
rail,  was  regarded  as  a  heavy  section,  carbon 
ran  from  0.35  to  0.40,  but  when  the  weights  of 
rails  reached  100  lb.  per  yard,  0.60  per  cent 
carbon  was  called  for,  and  in  some  cases  the 
upper  limit  was  fixed  at  0.65  per  cent.  The 
higher  carbon  steel,  0.55  to  0.65  per  cent,  was 
also  specified  for  lighter  rails  such  as  8o-lb.  and 
85-lb.  The  8o-lb.  rail  was  an  increase  in  weight 
of  only  about  14  per  cent,  over  the  70-lb.,  but 
0.58  per  cent,  carbon  often  called  for  in  this 
weight  rail  was  an  increase  of  fully  45  per  cent 
of  this  element  over  the  lighter  section. 

The  reason  for  raising  the  carbon  was  to  get 
more  elasticity  and  better  wear,  which  in  a  de- 
gree was  obtained,  but  with  it  came  more  failures 
from  breakage.  It  was  then  specified  that  phos- 
phorus should  be  lowered  about  0.015  per  cent., 
making  the  limit  not  to  exceed  0.085  pc  cent 
This  proposition  seemed  entirely  consistent  from 
a  metallurgical  and  theoretical  standpoint,  but 
practically  it  cannot  be  obtained  because  of  the 
ore  conditions. 

It  is  estimated  that  the  available  0.085  phos- 
phorus Bessemer  ores  in  the  United  States  are 
relatively  small.  If  all  the  rail  mills  in  this 
country  were  to  undertake  to  fill,  from  American 
ores,  the  annual  requirement  of  about  3,000,000 
tons  under  0.085  phosphorus  specifications  for 
Bessemer  rail  steel,  that  grade  ore  would  be 
exhausted  before  provisions  could  be  made  to 
meet  the  yearly  demand  for  rails  made  by  any 
other   process. 

If  open  hearth  steel  is  to  succeed  Bessemer,  it 
will  take  a  term  of  years  and  the  expenditure 
of  an  enormous  sum  of  money  to  build  fur- 
naces enough  to  provide  the  steel  needed  for 
rails  alone.  Before  this  could  be  accomplis.hed 
it  is  more  than  probable  that  the  0.085  phos- 
phorus Bessemer  ores  would  run  out,  and  with 
an  inadequate  production  of  open  hearth  steel, 
the  railroads  would  have  to  either  get  along 
with  a  short  supply,  or  import  the  tonnage  lack- 
ing. 

To  avoid  this  apparent  short  cut  to  the  end 
of  good  quality  Bessemer  rail  steel,  the  makers 
insist  that  the  phosporous  limit  shall  be  left  as 
it  has  been  for  a  number  of  years  past,  at  0.10 
per  cent,  and  a  somewhat  modified  carbon  con- 
tent be  used.  It  is  entirely  practicable  to  use 
enough  carbon  with  o.io  per  cent  phosphorous 
ores  to  make  perfectly  sound,  safe  and  service- 
able Bessemer  steel,  and  with  that  limit  accepted, 
the  manufacturers  will  be  able  to  produce  good 
quality  Bessemer  steel  rails  for  many  years  to 
come. 

The  wear  of  the  heavier  section  rails  has  not 
been  all  that  the  users  expected,  even  with  the 
proportionally  higher  carbon,  and  they  are  loath 
to  make  any  recession  in  this  hardening  element, 
fearing  that  by  so  doing,  there  will  be  stilt 
greater  loss  from  rapid  wear.     But  the  question 
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of  safety  must  have  first  consideration,  and 
neither  the  makers  nor  users  of  rails  will  be 
justified  in  adding  hardening  properties,  to  get 
increased  service,  that  will  place  the  material 
anywhere  near  the  danger  line  of  breakage. 

There  is  a  strong  probability,  however,  that 
harder  steel  may  be  used  if  the  shape  of  the 
rails  is  changed.  How  this  may  be  brought 
about  will  be  considered  further  on. 

The  next  element  in  order  in  the  steel  compo- 
sition is  sulphur.  This  is  of  little  consequence 
to  the  user  of  rails.  Its  effect  is  to  make  hot 
steel  "hot  short"  and  liable  to  pull  apart,  making 
flaws  on  the  surface  of  rolled  shapes.  A  limit 
of  o.io  per  cent,  can  be  handled  very  well,  but 
it  is  always'  to  the  interest  of  the  manufacturer 
that  it  should  be  lower. 

Silicon  has  a  quieting  influence  in  molten  steel 
when  it  is  settling  and  cooling  in  the  molds  and 
makes  it  dense  when  cold.  A  limit  of  0.20  per 
cent,  is  generally  stated  in  specifications. 

The  quantity  of  manganese  in  rail  steel  will 
run  from  0.80  to  i.io  per  cent.  Its  effect  is  to 
make  the  hot  steel  tougher,  overcoming  some 
of  the  bad  effects  of  sulphur,  and  thereby  bet- 
ter adapted  to  rolling.  It  also  makes  the  steel 
harder  and  better  for  wear,  but  if  the  quantity 
exceeds  very  much  the  upper  limit  noted  it  is 
liable  to  lead   to   brittleness. 

Discard. — Another  clause  in  standard  rail  spe- 
cifications that  is  a  source  of  some  contention 
between  makers  and  buyers  of  rails,  reads  as 
follows:  ."Sufficient  material  shall  be  discarded 
from  the  top  of  the  ingot  to  insure  sound  rails." 
Under  that  agreement  the  buyers  of  rails  can 
get,  and  do  get,  perfectly  sound  steel.  The 
interpretation  of  the  term  sound  in  this  case 
means  entirely  free  from  piping  or  spongy  metal. 
Sound  steel  rails  of  standard  composition  are 
perfectly  safe  to  use,  and  when  the  railroad  com- 
panies have  exercised  their  rights  given  by  the 
specifications  in  their  inspection  at  the  mills, 
while  rails  are  being  made,  and  thereby  obtained 
sound  rails,  they  have  done  their  whole  duty 
toward  themselves  and  their  patrons,  whose  safety 
and  welfare  they  are  bound  to  protect. 

But  the  question  arises  why  do  the  railroad 
people,  or  so  many  of  them,  come  up  with  a 
demand  for  more  discard,  in  some  instances  ask- 
ing for  a  fixed  amount  not  less  than  25  per  cent, 
of  the  whole  ingot.  It  is  not  a  question  of  safety, 
but  one  of  service.  Under  present  specification, 
the  rail  mills  must  deliver  to  the  railroads  safe 
rails,  that  is  to  say,  free  from  the  danger  that 
comes  from  piping.  They  are  obtained  by  shear- 
ing from  the  top  of  the  ingot  sufficient  material 
to  insure  sound  steel.  Then  what  would  the 
railroads  gain  by  doubling  the  discard  if  25  per 
■cent,  should  amount  to  that  increase?  They 
might  get  a  larger  percentage  of  better  wearing 
rails  than  they  now  receive,  but  the  gain  would 
be  purely  in  an  economical  sense,  and  not  in 
one  of  safety.  Therefore,  the  question  of  more 
discard  after  enough  has  been  made  to  insure 
sound  and  safe  rails  is  purely  a  commercial  one, 
and  can  be  disposed  of  between  the  railroads  and 
the  steel  companies  without  giving  cause  for  any 
anxiety  on  part  of  the  traveling  public. 

Drop  Test.— In  addition  to  the  discard  sheared 
off  the  bloom,  a  crop  end  is  cut  off  the  long  rail 
when  it  is  finished,  taken  from  the  end  toward 
the  top  of  the  ingot.  This  is  about  6  ft.  long 
and  is  used  for  a  drop  test.  One  such  test  piece 
is  taken  from  every  blow  of  steel.  It  is  placed 
on  steel  wedge-shaped  bearings,  3  to  4  ft.  apart, 
and  struck  with  a  2,ooo-lb.  weight,  falling  15  ft. 
to  22  ft,  depending  on  size  of  rail  tested.  If 
the  test  piece  breaks  under  the  drop,  all  rails 
from  blow  represented  by  that  test  must  be  dis- 
carded. 

This  is  the  most  satisfactory  proof  of  the 
quality  and  strength  of  the  rails  that  can  be 
used.     If  the  steel   is   brittle,   it   will  be  discov- 


ered by  the  character  of  the  break.  If  piped, 
that  condition  can  be  seen  in  the  fracture  and 
will  determine  at  once  whether  or  not  sufficient 
discard  has  been  made  at  the  shears  to  insure 
sound  steel.  If  the  metal  is  very  soft,  it  will 
show  by  excessive  deflection.  It  can  be  seen, 
therefore,  that  the  drop  test  throws  out  many 
safeguards  against  passing  defective  or  inferior 
material. 

Section. — Another  difficult  part  in  the  making 
of  steel  rails  is  in  the  section.  In  the  first  place, 
it  has  to  be  very  close  to  mathematically  correct. 
A  finished  rail  is  a  simple  looking  thing  when 
it  is  made,  but  there  are  a  good  many  dimen- 
sions besides  the  length  to  take  into  account  in 
getting  it  through  the  mill  in  proper  shape.  The 
ordinary  rail  section  is  made  up  of  17  separate 
and  distinct  dimensions,  9  of  which  are  dupli- 
cated, making  a  total  of  26  to  be  kept  in  order 
and  held  in  their  respective  places  when  the 
rolling  is  under  way. 

The  section  is  continually  checked  during  the 
process  of  rolling.  This  is  done  by  a  steel  tem- 
plate made  to  exact  dimensions  of  one-half  the 
rail  divided  by  its  vertical  axes.  The  rail  sec- 
tion is  tested  on  both  sides  by  the  same  tem- 
plate, and  therefore  each  half  is  as  nearly  like 
the  other  as  possible  to  make  it.  In  checking 
rail  sections,  the  inspector  has  to  guard  against 
either  over  or  under  size  and  always  strives  to 
maintain  perfect  symmetry.  In  this  detail,  a 
difference  of  i-64-in.  cannot  be  ignored  and  the 
wonder  is  how  such  ponderous  and  coarse  ma- 
chinery as  constitutes  a  rolling  mill  can  .be  so 
nicely  adjusted  as  to  accomplish  such  fine  re- 
sults. It  is  not  easily  done,  and  it  should  be  re- 
membered that  the  turning  or  shaping  of  rolls 
and  the  manipulation  of  steel  through  them  when 
rolling  is  under  way,  is  the  most  intricate  part 
of  the  rail-making  process. 

One  of  the  leading  advantages  to  the  manu- 
facturer in  the  Am.  Soc.  C.  E.  sections  is  in 
the  distribution  of  metal  in  its  different  mem- 
bers. In  the  head  there  is  42  per  cent. ;  in  the 
web,  21  per  cent.,  and  in  the  base,  37  per  cent. 
There  is  but  five  points  difference  between  head 
and  base,  and  these  are  so  much  closer  than 
many  of  the  sections  the  mills  were  formerly 
required  to  make  that  they  gave  the  Am.  Soc. 
C.  E.  sections  a  cordial  welcome  and  have  al- 
ways tried  to  further  their  use. 

At  the  time  these  patterns  were  introduced 
an  8o-lb.  rail  was  regarded  as  a  heavy  section, 
and  some  engineers  even  doubted  whether  one 
so  heavy  could  be  used  economically.  The  de- 
signers, however,  evidently  expected  railroad 
track  to  grow,  for  they  provided  for  5  lb.  per 
yard  increase  in  weight  till  100  lb.  was  reached, 
and  then  designed  a  iio-lb.  pattern,  apparently 
for  a  good  measure. 

Shrinkage.— The  period  during  which  the  80- 
Ib.  rail  was  regarded  as  heavy  was  not  of  long 
duration,  for  the  railroad  soon  took  on  8s-lb. 
and  90-Ib.  sections  and  during  the  past  few  years 
a  very  considerable  tonnage  of  lOO-Ib.  rails  have 
been  made.  The  90-lb.  rail  was  an  increase  of 
about  i2j^  per  cent,  and  the  loo-lb.  about  2$ 
per  cent,  over  the  8o-lb.  The  users  of  rails  nat- 
urally looked  for  a  proportionate  srain  in  wear 
for  the  additional  steel  bought.  But  this  did 
not  always  obtain  and  led  to  the  criticism  that 
they  were  not  properly  worked ;  that  they  were 
rolled  too  fast  and  finished  too  hot.  An  effort 
was  then  made  to  incorporate  in  standard  speci- 
fications what  was  called  a  "shrinkage  clause." 
By  this  is  meant  that  the  rails  when  they  reach 
the  hot  saw  shall  be  at  such  reduced  tempera- 
ture that  only  a  certain  number  of  inches  and 
fractions  of  an  inch  shall  be  allowed  for  the  rail 
to  contract  in  length  from  the  temperature  at 
the  sawing  down  to  70.  It  was  expected  that 
if  the  mills  could  comply  with  this,  the  steel 
would    come   through    the   finishing   passes   at   a 


lower   temperature,  and   the  colder   rolled  steel 
would  give  better  wear. 

It  would  be  perfectly  reasonable  to  look  for 
those  results  from  such  conditions.  But  the 
difficulty  of  incorporating  a  shrinkage  clause 
in  general  specifications  and  making  it  operative 
was  found  in  the  fact  that  rails  cannot  be 
brought  to  the  hot  saws  at  the  same  tempera- 
ture in  every  mill.  There  are  no  two  in  which 
the  shrinkage  could  be  kept  exactly  alike,  there- 
fore, any  fixed  allowance  in  a  general  specifica- 
tion could  not  be  made  applicable  in  all  places. 
The  opposition  to  a  definite  shrinkage  clause  in 
specifications  is  raised  on  account  of  the  insur- 
mountable difficulties  encountered  in  attempting 
to  fix  a  temperature  at  which  the  finishing  work 
shall  be  done  in  unbalanced  sections. 

As  already  stated,  the  Am.  Soc.  C.  E.  section, 
or  any  other  tee-rail  thus  far  made,  has  greater 
percentage  of  metal  in  the  head  than  in  the  base. 
The  head  is  in  a  mass  with  less  radiating  sur- 
face than  the  base.  The  base  is  not  only  smaller, 
but  thinner,  besides  having  a  greater  radiating 
surface.  It  can,  therefore,  be  readily  under- 
stood why  there  is  considerable  difference  in 
temperature  between  head  and  base,  when  the 
rail  goes  through  the  finishing  passes.  The  ob- 
ect  of  a  shrinkage  clause  was  to  improve  the 
rail  head  by  finishing  at  a  lower  temperature, 
but  in  an  unbalanced  section  the  base  is  likely 
to  get  too  cold  to  work,  or  so  hard  as  to  cause 
damage  of  cracking  the  rolls,  while  the  head 
may  still  be  hot  enough  to  admit  of  some  re- 
ductions. 

Cambering. — Cambering  of  the  rails  is  made 
necessary  to  counteract  the  warping  that  takes 
place  in  cooling.  The  warping  is  due  mainly  to 
the  shape  of  the  section,  and  the  rail  is  rarely 
perfectly  straight  when  cold.  Whatever  warp  or 
crook  that  may  be  left  in  must  be  taken  out  by 
cold  straightening.  This  is  done  in  a  press 
under  a  slow-motion  plunger  by  applying  pres- 
sure on  the  rail  centrally  between  bearings  for 
42  in.  apart  The  arrangement  of  this  press  has 
lately  become  part  of  a  general  specification,  and 
for  that  reason  should  receive  some  notice  in 
this  connection. 

It  is  pretty  generally  conceded  by  both  rail 
makers  and  users  that  the  strain  and  torture 
that  rails  have  to  endure  in  cold  straightening 
are  the  most  severe  and  most  objectionable  work 
in  the  whole  manufacturing  and  finishing  process. 
The  impossibility  of  taking  a  bend  or  kink  out 
of  a  rail  without  straining  it  beyond  its  sec- 
tional elastic  limit  makes  the  necessity  of  set- 
ting up  internal  stresses,  working  at  cross  pur- 
poses with  the  normally  cold  tension  of  the  steel, 
unavoidable.  To  what  extent  these  may  be  harm- 
ful to  the  rail  after  it  is  put  into  service  can- 
not be  definitely  determined,  but  it  is  only  rea- 
sonable to  infer  that  they  have  some  effect.  The 
remaining  work  in  finishing  after  the  straighten- 
ing is  done  consists  of  drilling,  chipping,  filing, 
etc.,  all  simple  mechanical  or  hand  operations  not 
likely  to  cause   any  injury. 

Rail  Usage. — It  is  not  an  uncommon  occur- 
rence for  a  panel  of  rails  in  first-class  track  to  • 
carry  a  load  upward  of  200  tons  over  its  entire 
length  in  half  a  second  of  time  or  less.  This 
enormous  weight  coming  onto  the  rails  in  such 
a  short  interval  causes  a  shock  almost  equal  to 
a  hammer  blow.  During  this  short  space  of 
time  every  foot  of  the  rail  throughout  its  entire 
section  is  subjected  to  alternating  tension,  com- 
pression and  torsion  and  the  head  to  crushing 
and  abrasion.  There  is  not  a  piece  of  steel  made 
for  any  structure  whatever  that  has  to  withstand 
such  severe  treatment  as  that  imposed  on  a  rail. 

The  users  contend  that  rails  fail  because  of  de- 
fective material  or  fhortcomings  on  the  part  of 
the  manufacturers  in  the  process  of  making. 
The  manufacturers  claim  that  the  users  do  not 
specify   the    grade   of   steel,   nor   weight    of   rail 
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best  suited  to  their  various  traffic  and  climatic 
conditions;  that  maintenance  of  way  is  not  al- 
ways what  it  should  be;  that  bad  order  rolling 
stock  and  irregular  operations  of  motive  power 
are  responsible  for  a  greater  part  of  rail  destruc- 
tion. 

There  are  nine  or  ten  classifications  of  rail 
failures, '  but  more  than  95  per  cent,  can  be 
placed  tmder  less  than  half  that  number.  The 
remainder  are  of  rare  occurrence  and  little  ac- 
count. 

Piping. — First  are  the  head  failures  which  are 
the  result  of  piping,  or  caused  by  the  metal  ac- 
tually shearing  off  at  the  sides,  usually  about  on 
line  with  one  side  of  the  web.  Piping  is  a  defect 
adherent  in  the  steel,  and  the  whole  responsibility 
for  this  rests  with  the  manufacturing.  Every 
practicable  precaution  is  constantly  exercised 
against  such  material  g^iing  into  rails,  but  in 
spite  of  all  that  can  be  done,  some  with  this  de- 
fect get  into  use. 

To  reconcile  the  fact  that  piped  rails  arc 
found,  with  the  claim  made  that  sufficient  ma- 
terial is  discarded  from  top  of  ingot  to  insure 
sound  steel,  it  will  be  necessary  to  explain  that 
piping  in  ingots  is  not  confined  entirely  to  the 
top,  but  does  at  times  occur  all  the  way  down 
through  the  center,  although  it  may  not  be  con- 
tinuous. Such  piping  will  not  show  at  the 
ends  nor  give  any  surface  indication  of  its  exist- 
ence when  rails  are  finished.  It  ordinarily  de- 
velops under  traffic  and  then  appears  by  the 
head  flattening  or  spreading  out.  Only  a  very 
.<;mall  percentage  of  piped  rails  give  out  sud- 
denly, or  without  first  showing  this  condition 
on  the  head  surface  and  affording  time  for  re- 
moval before  harm  is  done.  Some  railroad  engi- 
neers say  that  they  do  not  regard  rails  showing 
slight  piping  as  particularly  dangerous,  and  often 
allow  them  to  remain  in  use  after  their  condi- 
tion is  known.  It  is  the  opinion  of  the  writer, 
Tiowever,  that  rails  which  show  piping  in  any 
<degree  are  wholly  unfit  for  any  main  line  track, 
and  never  should  be  allowed  to  remain  in  ser- 
vice. 

Split  and  Crushed  Heads. — Split  head  failures 
•occur  mainly  on  high  curvature  track  and  on  the 
inside  or  low  rail  of  the  curves.  These  are  ap- 
parently due  to  irregular  bearings  of  worn  wheels 
and  cross  strains  thrust  into  the  rail  head  by 
tread  of  false  flanges,  on  extreme  outside  cor- 
ner. This  leverage  brings  the  maximum  stress 
at  top  of  rail  heads,  about  on  line  with  side  of 
web.  where  such  breaks  are  generally  found. 

Another  type  of  failures  resulting  from  rail 
and  track  conditions,  similar  to  that  just  men- 
tioned, is  in  the  metal  flowing  or  crushing '  off 
the  comers  of  the  head.  The  inside  wheel  of 
a  train  passing  around  a  curve,  not  only  rolls 
■but  slips  over  the  rail,  and  when  the  track  gauge 
is  wide,  it  slides  across  the  head,  causing  the  metal 
to  flow  or  shell  off  in  long,  ragged  strips.  This 
kind  of  giving  out  is  sharply  criticised  and  often 
causes  considerably'  anxiety  among  railroad  en- 
gineers, on  account  of  the  seeming  weakness. 
Such  rails  have  an  extremely  bad  appearance  and 
^  ordinarily  show  excessive  wear,  but  they  are  not 
unsafe  to  run  over  and  may  be  retained  in  ser- 
vice without  any  unusual  risk,  until  completely 
worn  out. 

Breakage.— hy  far  the  greatest  number  of 
failed  rails  are  due  to  breakage,  that  is  to  say, 
complete  fracture  of  the  entire  section.  These  are 
tiot  only  most  numerous,  but  most  dangerous  of 
any  in  the  whole  classification.  There  are  three 
distinctive  characters — breaks  that  may  be  de- 
scribed and  in  a  measure  accounted  for  as  fol- 
lows: 

First:  The  square  break  in  which  the  frac- 
ture is  almost  at  right  angle  with  the  axes  of 
the  rail  and  is  often  quite  as  regular  as  a  saw 
«ut     The   fractured  surface  may  be  fine,  close. 


homogeneous  texture,  but  the  shape  of  the  break 
indicates  excessive  hardening  properties  in  the 
metal,  bringing  it  close  to  the  point  of  brittlo- 
ness,  hence,  easily  ruptured  by  shock  and  there- 
fore poor  quality   steel   for   rails. 

Second;  The  angular,  or  shearing  break,  which 
generally  passes  through  the  section  at  an  angle 
of  45  deg.  or  less,  with  longitudinal  axes.  This 
shows  that  the  rail  stood  a  deflection  and  elon- 
gated before  breaking,  indicating  ductility  and  a 
perfectly  good  grade  of  steel,  but  probably  broken 
by  severe  shock  or  excessive  overloading. 

Third:  The  base  break.  There  are  more  failed 
rails  from  breaks  of  this  character  tlian  from  any 
other  cause.  It  is  found  in  varying  degrees  on 
all  railroads  and  in  rails  from  all  mills.  The 
principal  peculiarity  of  this  break  is  that  it  starts 
at  the  center  of  the  rail  base,  directly  under  the 
web,  and  develops  longitudinally,  extending  from 
6  in.  to  18  in.  and  will  then  run  out  to  the  edge 
of  the  flange,  resulting  in  a  "half  moon,"  or 
flange  break,  and  in  many  cases  also  extending 
upward  through  the  rail,  causing  a  complete 
fracture   of    the    entire   section. 

As  a  girder  the  rail  seems  to  be  theoretically 
and  practically  correct  in   shape.     Rut   it  has  al- 


of  composition  of  steel  for  the  improvements 
needed.  The  railroads  cannot  recede  in  the  mat- 
ter of  heavy  loads  and  fast  trains,  and  must 
by  some  means  get  rails  that  will  hold  up  to 
changed  conditions  as  they  are. 

It  is  believed  that  a  remedy  can  be  obtained 
by  the  co-operation  of  the  manufacturers  and 
railroads  in  bringing  out  a  revised  rail  section. 
This  will  embody  certain  cardinal  principles  and 
be  designed  with  a  view  to  overcoming  detail 
deficiencies  found  in  the  present  sections,  at  the 
same  time  be  a  better  shape  to  roll.  It  is  sug- 
gested tliat,  in  comparison  with  the  Am.  Soc.  C. 
E.  sections,  both  head  and  base  shall  be  re- 
enforced,  and  that  the  distribution  of  metal  be 
nearly  balanced,  making  that  in  the  tbase  equal 
or  slightly  greater  than  in  the  head.  It  is  also 
proposed  that  width  of  base  shall  be  less  than 
height  of  rail,  which  will  admit  of  forming  thick- 
er flanges. 

The  advantages  of  a  balanced  section,  with 
comparatively  thick  base  are : 

First,  lower  temperature  of  the  whole  section 
at  the  final  pass,  hence  a  colder  finish  of  the 
rail  head,  giving  denser  and  better  wearing  ma- 
terial. 


Traveling  Derrick  for  Trenching  for  15-Foot  Sewer,   Borough  of  Queens. 


ways  been  shown  that  the  roadbed  and  ties, 
which  constitute  the  rail  foundation,  are  unstable, 
and  yielding  and  that  the  solidity  of  tie  bearings 
are  at  times  widely  variable,  making  the  bearing 
surface  of  the  whole  rail  base  quite  irregular  and 
uneven.  These  conditions  are  generally  worse 
when  the  roadbed  is  frozen.  In  consequence, 
the  base  member  of  the  rail  section  has  to  sus- 
tain excessive  compressive  strains  at  the  higher 
or  more  solid  points  of  its  bearings. 

The  rail  base  in  compression  will,  on  account 
of  its  shape,  buckle,  drawing  the  edges  of  the 
flanges  upward,  thereby  causing  a  cross  strain 
with  maximum  tension  at  the  center  directly  un- 
der the  web,  and  this  is  the  point  where  base 
break  begins.  Therefore,  it  appears  that  the  base 
member  of  the  girder  tee-rail  as  now  made  is 
deficient  when  subjected  to  compressive  strain 
and  for  that  reason  fails. 

Improvements. — Just  at  the  present  time  we 
seem  to  have  reached  one  of  the  transition 
periods  in  the  manufacture  and  use  of  steel 
rails,  in  which  the  rails  as  made  do  not  quite 
balance  with  the  railroad  traffic  as  it  exists.  A 
correction  must  be  found. 

The  manufacturer  is  held  by  certain  limita- 
tions in  character  of  raw  materials  that  prevent 
meeting  all   that  might   be  desirable   in   changes 


Second,  less  cambering  and  better  hut  straight- 
ening, reducing  as  much  as  possible  the  objec- 
tionable cold  straightening  work 

Third,  a  reinforced  head  to  provide  against 
splits   and   other   head   failures. 

Fourth,  a  reinforced  base  to  overcome  the 
weakness  that  seems  so  prominent  in  present 
pattern  rails. 

It  is  expected,  also,  that  with  this  pattern  rail 
the  higher  carbon  .steel  from  grades  of  ores  now 
available  may  be  made  with  safety,  and  by 
longer  service  prove  a  benefit  to  the  railroads. 
The  balanced  sections  can  be  made  easily  and 
economically,  and  will  thereby  contribute  to  the 
interests  of  the  manufacturer. 


A  Steei,  Stack  over  100  ft.  high  and  weighing 
22  tons  was  erected  recently  in  a  single  piece  at 
the  works  of  Messrs.  Brown,  Bayley  &  Co., 
Sheflield,  England.  The  stack  is  10  ft.  in  diam- 
eter at  the  base  and  7  ft.  at  the  top  and  serves 
a  20-ton  open-hearth  furnace.  It  has  no  stays  or 
braces  but  the  brick  base  is  founded  20  ft.  be- 
low ground,  and  the  iron  base  plate  is  anchored 
to  the  brickwork  by  eight  i6-ft.  bolts.  The  stack 
was  raised  in  slings  by  a  high  derrick  and  the 
base  was  then  guided  into  the  flanged  base  plate 
to  which  it  is  securely  bolted. 
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A  Large  Reinforced  Concrete  Sewer  in  the 
Borough  of  Queens,  New  York  City. 


A  circular  reinforced  concrete  trunk  sewer, 
varying  from  2}4  to  15  ft.  in  diameter,  is  now 
being  built  in  Myrtle-  and  St.  Nicholas  avenues,  in 
the  Borough  of  Queens,  New  York  City,  to  serve 
a  2,150-acre  area  in  the  southwestern  section  of 
that  borough.  This  work  is  part  of  a  genjral 
sewerage  system  planned  for  the  southwestern 
part  of  the  Borough  of  Queens.  This  borough, 
while  the  largest  of  the  five  that  make  up 
Greater  New  York  City,  covering  an  area  of  127 
square  miles,  is,  at  the  same  time,  the  most 
sparsely  populated,  having  less  than  250,000  in- 
habitants, collected  in  scattering  settlements.  The 
water  front  totals  116  miles,  but  the  length  along 
which  sewage  may  be  discharged  is  limited  to  27 
miles  by  laws  prohibiting  the  discharge  of  crude 
sewage  into  Flushing  and  Jamaica  bays  and 
Newtown  creek.  This  complicates  and  makes 
difficult  the  problem  of  sewerage,  and  in  the  case 
of  the  system  mentioned  necessitates  carrying 
the  flow  to  the  East  River,  through  a  i6-ft.  con- 
tinuation in  the  Borough  of  Brooklyn.  The  work 
in  Brooklyn  has  not  yet  been  put  under  construc- 
tion. 

The  approximate  quantities  of  work  included 
in  this  contract  in  Queens  are:  1,355  ft-  oi  15-lt. 
sewer;  690  ft.  of  11%-it.;  1,335  ft.  of  lo-ft. ;  2,070 
ft.  of  QVz-it;  2,000  ft.  of  5  and  5!^  ft.,  and  2,190 
ft.  of  smaller  sizes.  The  total  length  under  con- 
tract, including  255  ft.  of  24-in.  pipe  sewer,  is 
9,845  ft.,  and  the  total  fall  is  46.73  ft.  The 
grades  are:  0.002315  in  the  15- ft.  section:  0.00296 
in  the  ii^-ft.  section;  0.00442  and  0.00412  in  the 
lo-ft.  and  9J^-ft.  sections;  and  0.0052  to  0.00425 
in  the  smaller  sections.  The  cover  over  the 
larger  sections  is  fairly  uniform,  being  in  general 
about  15  ft.  At  one  point,  however,  the  cover 
over  the  9^-ft.  sewer  is  22  ft.  deep.  The  smaller 
sizes,  from  SVi  ft.  down,  have,  in  general,  8  to  10 
ft.  of  cover.  The  excavation  is  mainly  in  sand 
or  sandy  soil,  and  practically  no  water  has  been 
encountered. 

The  sewer  now  under  construction  in  the 
Borough  of  Queens  has  the  same  general  sec- 
tional form  in  all  sizes,  the  outer  sides  of  the 
invert  being  tangent  to  the  extrados  of  the  arch 
at  its  springing  line  and  carried  down  vertically 
to  meet  the  plane  of  the  foundation.  The  con- 
crete below  the  springing  line  is  a  1:2:4  mixture 
of  Atlas  Portland  cement,  sand  and  bank  gravel, 
having  a  maximum  size  of  I'/i  in.,  and  is  with- 
out reinforcement.  Above  the  springing  line  all 
sizes  are  reinforced  laterally  and  longitudinally 
with  "new  style"  Johnson  corrugated  bars.  The 
concrete  of  the  arch  is  the  same  as  that  below 
the  springing  line,  except  that  the  stones  larger 
than  ^  in.  are  screened  out.  The  sections  of 
sewer  smaller  than  4^  ft.  in  diameter  have  ^-in. 
lateral  rods,  12  in.  on  centers,  and  three  lines  of 
^-in.  longitudinal  rods  over  the  crown  and 
haunches;  the  arch  in  all  these  sections  is  6  in. 
thick  at  the  crown  and  6  to  9  in.  thick  at  the 
springing  line;  and  the  lateral  rods  are  equi- 
distant at  all  points  from  the  intrados  of  the 
arch.  The  sizes  from  4'/^  to  55^  ft.  in  diameter, 
inclusive,  have  ^-in.  lateral  rods,  12  in.  on  cen- 
ters, and  ^-in.  longitudinal  rods,  18  in.  on  cen- 
ters, but  the  lateral  rods  are  placed  on  a  three- 
centered  curve,  being  near  the  intrados  at  the 
crown  and  near  the  extrados  at  the  springing 
line.  The  longitudinal  rods  rest  directly  on  the 
lateral  rods.  The  arch  ring  in  these  sections 
varies  from  6  to  8  in.  thick  at  the  crown  and 
from  12  to  15  in.  thick  at  the  springing  line.  The 
9^  and  10  ft.  sections  are  much  Hke  those  just 
described.  The  lateral  reinforcement  is  three- 
centered,  and  the  thickness  at  the  crown  and 
springing  line  is  12  and  24  in.,  respectively,  for 
both   sizes.     The   lo-ft.   section   is   shown   in   the 


accompanying  illustration.  The  ll'4  and  15  ft. 
sizes  have  two  series  of  both  lateral  and  longi- 
tudinal rods,  one  series  being  parallel  to  the  in- 
trados and  the  other  parallel  to  the  extrados  of 
the  arch  ring,  as  shown  in  an  accompanying  illus- 
tration of  the  15-ft.  section,  on  which  the  impor- 
tant dimensions  are  indicated.  The  arch  ring  of 
the  11%-it.  section  is  12  and  27  in.  thick  at  the 
crown  and  springing  line  respectively,  and  the 
reinforcement  is  like  that  of  the  15-ft.  section, 
except  that  the  outside  lateral  rods  are  }i  in.  in- 
stead of  %  in. 


Section  under  Tracks. 


Sections  of  Large  Sevi/er,   Borough  of  Queens. 

In  designing  the  larger  sizes  it  was  assumed 
that  the  covering  material,  which  is  in  many 
places  clean  sand,  would,  when  saturated  with 
water,  transmit  live  loads  very  readily,  and  the 
sections  are  accordingly  liberal.  Moreover,  the 
magnitude  and  permanency  of  the  work  war- 
ranted no  doubtful  economy  of  material,  and  the 
minimum  thickness  of  protective  covering  of 
concrete  over  the  reinforcing  rod  is  accordingly 
in  general  about  2^  in.  Pile  foundations  of  the 
form  indicated  in  the  illustration  are  specified, 
to  be  used  where  required,  but  the  excavation  so 
far  has  been  in  good,  dry,  sandy  soil,  and  no 
piles  have  been  neces.sary. 

The  tracks  of  the  Long  Island  R.  R.  cross  the 
sewer  over  the  gVz-it.  section,  necessitating  extra 
heavy  construction  for  a  distance  of  about  70  ft. 
Here  the  thickness  of  the  arch  ring  at  the  crown 
and  springing  line  is  increased  to  18  and  24  in;, 
respectively,  and  the  ring  is  reinforced  with  two 
series  of  lateral  and  longitudinal  rods,  one  paral- 
lel to  the  extrados  and  the  other  parallel  to  the 
intrados,  as   shown  in  an  accompanying  illustra- 


tion. A  third  series  of  lateral  and  longitudinal 
rods  placed  parallel  to  the  surface  of  the  invert 
reinforces  the  section  below  the  springing  line. 

Along  the  line  of  the  main  sewer  several  junc- 
tions with  tributary  sewers  are  required.  Of 
these,  the  one  at  Myrtle  and  Cyrcss  avenues, 
where  a  7-ft.  sewer  enters  the  ii'/^-it.  section,  is 
typical,  and  illustrations  of  it  are  given.  The 
drawings  of  this  intersection  also  show  a  re- 
ducer from  iiyi  to  10  ft.  just  above  the  junction 
poini. 

Manholes  are  provided  throughout  the  length 
of  the  sewer  at  intervals  which  do  not  in  general 
exceed  250  ft.  On  the  sections  larger  than  S  ft. 
the  manholes  will  be  placed  at  one  side  of  the 
axis  of  the  sewer,  so  that  the  vertical  axis  of  the 
manholes  will  be  about  tangent  to  the  barrel  of 
the  sewer.  Center  manholes  on  sewers  as  large 
as  these  make  it  difficult  and  dangerous  far  work- 
men to  enter  the  sewers.  The  arrangement 
adopted  will  in  a  great  measure  remove  this  diffi- 
culty. Tjie  bottom  of  the  manhole  is  usually  at 
or  a  little  below  the  springing  line  of  the  arch, 
and  steps  are  provided  leading  down  the  side  of 
the  invert  to  the  bottom.  Up  to  a  point  about 
level  with  the  crown  of  the  arch  ring  the  man- 
hole is  built  of  concrete  reinforted  with  ^-in. 
rods,  which  are  bent  into  the  arch  ring  wherever 
possible,  as  indicated  in  an  accompanying  illus- 
tration. Above  the  concrete  the  manhole  is  car- 
ried up  to  the  cast-iron  cover  with  brick  work  in 
the  usual  manner.  A  double-track  street  car  line, 
which  traverses  the  part  of  Myrtle  avenue  occu- 
pied bya  section  of  the  sewer  10  ft.  and  less  in 
diameter,  has  influenced  the  position  of  the  man- 
holes somewhat,  but  they  are  placed  either  be- 
tween the  rails  or  outside  the  tracks,  as  the  case 
requires. 

The  sections  of  the  sewer  s'A  ft.  or  less  in 
diameter  are  built  without  the  use  of  much  me- 
chanical equipment.  Two-inch  hemlock  planks,  6 
to  8  in.  wide,  are  carefully  driven  to  serve  as 
sheeting  and  as  boxing  for  the  vertical  walls. 
below  the  springing  line.  The  excavation  is  car- 
ried on  with-  pick  and  shovel,  the  spoil  being 
hoisted  and  delivered  along  one  side  of  the  trench 
in  small  buckets  by  a  portable  horse-power  der- 
rick mounted  on  a  heavy  four-wheel  truck.  The 
street  car  -track,  which  is  operated  as  a  single 
track  line  where  the  work  is  in  progress,  is 
shifted  over  to  the  side  of  the  trench  not  occupied 
by  the  spoil  bank,  and  it  has  been  possible  to 
maintain  the  operation  of  cars  constantly.  Sand, 
cement  and  gravel  are  stored  in  convenient  piles 
in  vacant  lots  beyond  the  street  car  track  and  are 
delivered  to  the  work  in  wheelbarrows.  The  con- 
crete is  hand  mixed  on  a  plank  platform  spanning 
the  trench. 

In  building  the  smaller  sections  a  slab  of  con- 
crete is  first  laid  on  the  bottom  of  the  trench,  its 
top  surface  being  kept  a  little  below  the  grade  line 
of  the  finished  invert.  A  narrow  strip  along  the 
center  of  the  top  of  this  slab  is  then  built  up 
carefully  tb  the  grade  line,  and  the  cradle  forms 
are  rested  on  it,  being  braced  from  the  sides  with 
wooden  struts  against  the  sheeting,  and  inter- 
nally with  rods  and  struts  supplied  with  turn- 
buckles  and  screws.  The  concrete  is  then  poured 
up  to  the  level  of  the  springing  line.  Before  it 
has  set  the  ends  of  the.  lateral  rods  of  the  arch 
ring  are  thrust  into  it  at  the  proper  point,  the 
weight  of  the  rods  being  carried  by  a  ridge  pole 
previously  fixed  at  the  proper  height.  The  placing 
of  the  concrete  of  the  arch,  ring  is  carried  on  in 
the  usual  manner.  Sheet-steel  forms,  made  by 
the  Blaw  Collapsible  Steel  Centering  Co.,  are  used 
for  all  sizes  of  the  sewer. 

On  the  larger  sizes  of  the  sewer  the  excavation 
is  also  carried  on  by  pick  and  shovel,  but  more 
elaborate  equipment  is  required  to  hoist  the  spoiT 
and  deliver  it  as  back-fill.  In  Myrtle  avenue,  near 
its  intersection  with  Cypress  avenue,  the  section 
of  lo-ft.  sewer  is  now  being  built ;  here  the  cover 
t 
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is  about  14  ft  The  sidfe  of  the  trench  are  re- 
tained, as  in  the  smaller  sizes  of  sewer,  with  narrow 
a-in.  hemlock  sheeting,  driven  by  hand  in  i6-ft. 
lengths  and  carefully  supported  by  waling  pieces 
and  stmts.  Here  again  the  sheeting  serves  as 
boxing  for  the  vertical  outside  walls  of  the  invert. 

The  spoil  is  shoveled  into  i-yd.  Haywood 
backets,  which  are  hoisted  by  two  stiff-leg  der- 
ricks, with  25-ft  booms,  and  masts  short  enough 
to  clear  the  overhead  trolley  construction  above 
the  street.  These  derricks,  with  their  hoisting 
engines  and  boilers,  made  by  National  Hoisting 
Engine  Co.,  are  mounted  on  a  large  platform 
traveler,  which  spans  the  trench,  with  three 
wheels  on  each  side  running  on  heavy  railroad 
rails.  These  rails  are  laid  on  6  x  8-in.  timbers, 
laid  across  the  trench  about  3  ft  on  centers  and 
extending  far  enough  beyond  the  sheeting  to 
secure  a  good  bearing. 

The  derrick  mounted  on  the  front  end  of  the 
traveler  handles  the  top  surplus  spoil  not  re- 
quired for  back-filling.  This  material  is  delivered 
to  Troy  dump  wagons  and  hauled  away,  to  be 
used  in  filling  neighboring  lowlands.  The  derrick 
on  the  rear  end  of  the  traveler  handles  the  back- 
filling material,  which  is  delivered  to  i-yd.  Koppel 


zontal  timbers,  laid  parallel  to  the  axis  of  the 
sewer  on  the  series  of  transverse  sheeting 
struts  second  from  the  surface  of  the  ground. 
From  the  bottom  of  this  hopper  a  lo-in.  sheet- 
iron  pipe  leads  down  to  a  point  a  few  feet  above 
the  crown  of  the  arch  ring.  Here  open  chutes 
are  provided,  which  lead  the  concrete  to  one  side 
or  the  other,  as  required.  The  concrete  is  mixed 
wet  and  exerts  a  heavy  pressure  on  the  forms, 
which  have  to  be  braced  very  securely.  In  the 
larger  sizes  of  the  sewer  the  curved  lateral  rods 
are  not  put  in  place  until  the  arch  ring  is  about 
to  be  constructed.  To  provide  for  their  support, 
holes  are  formed  in  the  top  of  the  sides  of  the 
invert  while  the  concrete  is  still  green,  into  which 
the  rods  are  securely  grouted  later. 

The  lateral  rods  are  bent  at  very  little  ex- 
pense on  the  work  by  unskilled  laborers.  For 
this  work  a  heavy  plank  platform  is  provided  on 
which  are  nailed  sticks  3  or  4  in.  square  and 
about  2  ft  long,  placed  radially  so  that  their 
outer  ends  around  which  the  bars  are  bent  form 
a  horseshoe-shaped  curve.  This  curve,  which 
is,  of  course,  quite  different  from  the  curve  of. 
permanent  set  which  the  rods  take,  had  to  be 
determined  by  experiment.    A  separate  series  of 


to  the  axis  of  the  sewer.  The  dump  bodies  of 
two  of  the  regular  Koppel  cars  were  then  taken 
off  and  low  wooden  platforms  substituted.  One 
car  was  placed  on  each  line  of  track  with  a  Hay- 
ward  I-yd.  bucket  on  its  platform.  As  the  buckets 
were  filled  by  the  shovellers,  the  cars  were  run 
forward  to  the  west  side  of  the  elevated  struc- 
ture where  the  derrick  could  reach  them.  The 
tracks  were  lowered  as  the  excavation  pro- 
gressed and  when  the  portion  of  the  trench 
under  the  elevated  railroad  was  finished  both 
cars  and  track  were  hoisted  out  by  the  derrick. 
The  four  steel  columns  of  the  elevated  struc- 
ture in  St.  Nicholas  avenue  are  placed  two  on 
each  side  of  the  pavement,  just  outside  the  curb 
lines.  As  the  footings  of  these  columns  are  close 
to  the  trench  it  was  thought  to  be  dangerous  to 
depend  on  the  trench  sheeting  to  sustain  the 
lateral  pressure  due  to  passing  trains.     Accord- 
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Junction  of  7-Ft.  and  11-Ft.  3-ln,  Sewers,  Borough 
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cars,  operated  by  hand  on  track  laid  on  the  6  x  8- 
in.  timbers  spanning  the  trench,  which  have 
been  before  referred  to.  These  timbers  are  left 
in  place  behind,  as  the  traveler  proceeds,  to  carry 
the  narrow-gauge  track  and  are  taken  up  as  the 
back-filling  progresses. 

At  Cypress  avenue  a  street  car  line  crosses 
Myrtle  avenue,  and  when  the  traveler  was  on  one 
side  and  the  unfilled  trench  on  the  other  side  of 
this  car  line  it  was  necessary  to  run  the  dump 
cars  across  it  This  was  accomplished  by  means 
of  a  turn-table  of  heavy  bar-iron  rails,  arranged 
so  that  when  a  street  car  passed  the  turn-table 
could  be  turned,  with  its  axis  parallel  to  the  car 
track,  so  that  the  turn-table  rails  would  clear 
the  car  wheels.  The  car  track  was  supported 
over  the  trench  by  lines  of  timber  stringers. 

The  order  of  procedure  in  constructing  the 
larger  sizes  of  the  sewer  is  much  the  same  as 
has  been  described  for  the  smaller  sizes.  The 
bottom  slab  is  laid  first  and  brought  up  to  the 
grade  line  of  the  invert  along  its  center,  to  carry 
the  cradle  forms,  which  are  braced  both  from  the 
sides  of  the  trench  and  internally,  as  shown  in 
the  accompanying  illustration.  Before  the  placing 
of  concrete  is  begun  the  cradle  and  arch  forms 
are  carefully  trued  up  under  the  direction  of  an 
inspector.  Wooden  pegs  are  inserted  in  the  key- 
holes at  the  free  end  of  the  steel  forms,  to  hold 
the  wooden  bulkhead  in  place.  The  turn-buckles 
and  screws  are  covered  with  cloth  or  paper  to 
prevent  their  becoming  fouled  with  concrete. 

The  concrete  for  the  lo-ft.  section  is  mixed  in  a 
I-yd.  Smith  machine,  mounted  on  a  low  truck, 
which  is  moved  alongside  the  trench  as  the  work 
progresses.  The  mixer  delivers  through  a  short 
chute  into  a  small  hopper,  which  rests  on  hori- 


blocks  is  necessary  for  each  size  of  sewer  but 
two  or  three  curves  can  be  formed  on  one  plat- 
form by  imposing  one  series  of  blocks  upon  an- 
other. 

In  St  Nicholas  avenue,  where  the  iS-ft  sec- 
tion is  under  construction,  the  same  general 
methods  of  excavation  and  placing  of  concrete 
have  been  used  as  have  already  been  described. 
Here,  however,  only  one  derrick  is  mounted  on 
the  traveler  platform.  It  is  of  the  stiff-leg  type 
and  is  operated  by  a  National  hoisting  outfit. 
The  boom  is  35  ft  long.  A  blacksmith's  equip- 
ment is  carried  on  the  traveler  platform  where 
picks  are  sharpened  and  repair  work  is  done  with 
minimum  delay. 

A  large  part  of  the  excavated  material  in  St. 
Nicholas  avenue  is  sand,  which  is  available  as 
concrete  material.  This  is  stored  in  convenient 
piles  along  the  work  and  as  the  storage  space 
was  limited,  the  piles  are  high.  In  order  to 
maintain  the  operation  of  the  dump  cars  from  the 
derrick  to  the  storage  piles  by  hand  the  track 
Is  raised  on  timber  cribs  placed  about  20  ft  on 
centers  between  which  are  lines  of  timber 
stringers  on  which  the  Koppel  track  rests  di- 
rectly. 

The  double-track  elevated  steel  structure  of 
the  Ridgewood  division  of  the  Brooklyn  Rapid 
Transit  R.  R.  crosses  St  Nicholas  avenue  with 
too  little  clearance  to  allow  the  passage  of  the 
traveler  and  derrick.  When  the  excavation 
reached  the  east  line  of  the  railroad  structure, 
the  derrick  was  dismantled,  the  traveler  moved 
to  the  west  side  of  the  railroad  track,  and  the 
derrick  mounted  again.  Two  short  lines  of  narrow 
gauge  track  were  then  laid  within  the  limits  of  the 
trench  excavation  under  the  steel  structure  parallel 
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ingly,  part  of  the  weight  carried  by  the  column* 
has  been  transferred  to  four  timber  towers,  each 
made  up  of  four  10  x  lo-in.  timbers,  placed  un- 
der the  girders  close  to  the  property  lines  and 
wedged  up  to  a  solid  bearing. 

When  a  section  of  forms  is  to  be  drawn  for- 
ward into  its  new  position  the  traveler  platform 
is  anchored  in  place  and  the  hoisting  engine  is 
utilized.  The  forms  are  oiled  carefully  before 
each  new  section  of  concreting  is  begun  and  no 
difficulty  has  been  experienced  in  drawing  them. 
The  invert  and  arch  surfaces  secured  are  very 
smooth  and  require  no  plastering  or  patching. 
The  forms  for  the  arch  ring  and  invert  of  the 
IS-ft  sewer  are  handled  in  30-ft  lengths.  The 
hoisting  equipment  and  traveler  is  moved  for- 
ward with  its  own  power  by  means  of  tackle  at- 
tached to  any  convenient  anchorage. 

The  work  is  being  prosecuted  under  the  di- 
rection of  Mr.  Joseph  H.  De  Bragga,  superin- 
tendent of  sewers,  and  Mr.  J.  H.  Johnson,  chief 
engineer.  The  plans  and  specifications  were  pre- 
pared by  Mr.  Alberto  F.  Schreiner,  assistant  en- 
gineer, and  Mr.  Elmer  W.  Firth,  assistant  engi- 
neer, is  in  immediate  charge  of  construction.  The 
Sigretto  &  Manino  Co.,  Brooklyn,  N.  Y.,  is  doing 
the  work,  the  total  cost  of  which  is  $393,743.75. 
A  surety  bond  of  $155,000  was  required  and  400 
working  days  are  allowed  for  the  completion  of 
the  work.  The  progress  made  so  far  indicates 
that  the  work  will  be  completed  within  the  spe- 
cified time. 


Longer  Drill  Rods  than  an  ordinary  air  drill 
tripod  will  take  were  used  recently  by  suspend- 
ing the  cylinder  between  the  guides  of  a  small 
pile  driver  frame. 
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New  Mechanical  Equipment  of  the  Enlarged 
Tribune  Building,  New  York. 

The  ten-story  building  of  the  New  York 
"Tribune,"  at  Nassau  and  Spruce  Sts.,  New  York, 
has  recently  been  raised  and  remodeled  into  a 
twenty-story  office  structure  and  increased  in 
floor  plan  by  a  60x1 16- ft.  extension  of  similar 
height.  The  interesting  and  unusual  engineer- 
ing problems  involved  in  this  reconstruction  were 
described  in  The  Engineering  Record  of  June  I. 
With  the  reconstruction  of  the  building,  exten- 
sive additions  to  the  power  and  mechanical  plants 
became  necessary  and  as  the  equipments  of  the 
original  building  were  entirely  incapable  of  ex- 
tension to  the  capacity  desired,  an  entirely  new 
layout  was  designed,  providing  the  increased 
capacity  required  and  ample  accommodation  for 
future  growth.  The  power  plant  had  consisted 
of  an  equipment  of  four  small  boiler  units  and 
of  both  Corliss  and  high  speed  automatic  engines 
for  the  operation  of  the  printing  presses  and 
dynamos,  while  the  heating  system  was  designed 
for  operation  with  high  pressure  steam,  a  usage 
now  practically  extinct.  The  original  elevators 
were  of  an  early  Crane  design  and  incapable  of 


portions  of  the  Tribune's  printing  plant,  with  the 
exception  of  the  stereotyping  department,  which 
shared  with  the  power  plant  the  basement  space 
in  the  rear  extension.  With  the  extension  of  the 
Frankfort  street  frontage,  however,  a  greatly  in- 
creased basement  space  was  there  afforded  for 
an  enlarged  printing  plant,  and  also  a  division 
of  that  space  was  devoted  to  the  requirements  of 
the  stereotyping  plant,  thus  entirely  freeing  the 
central  basement  space  for  the  power  plant 
equipment.  The  rearrangement  of  the  power 
plant  consisted  in  the  main  of  remodeling  the 
boiler  plant,  the  removal  of  the  engines  and  the 
electrical  generating  equipment  from  the  front 
portion  of  the  Frankfort  street  end  to  the  origi- 
nal basement  in  space  formerly  occupied  by  the 
stereotyping  department,  and  the  location  of  the 
new  elevator  equipment  in  the  central  portion  of 
this  section,  next  to  the  boiler  plant.  In  the  latter 
there  was  also  added  later  a  fourth  unit  of  350 
h.p.  capacity,  just  within  the  building  wall  from 
the  original  boilers.  The  plant  has  always  been 
limited  as  to  space  available  for  fuel  storage, 
and  no  increase  in  storage  is  as  yet  available 
from  the  new  arrangement,  although  when  the 
presses  and  the  printing  plant  are  moved  from 
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extension.  After  a  study  of  the  requirements  of 
the  building  as  extended,  it  was  decided  to 
abandon  the  greater  part  of  the  original  me- 
chanical equipment  and  replace  it  by  new  equip- 
ment of  modern  design,  which  should  be  access- 
ibly located  and  have  sufficient  reserve  capacity 
for  emergency  requirements.  While  the  new  plant 
and  its  equipment  involves  many  features  of  in- 
terest, its  installation  is  of  peculiar  interest  for 
the  reason  that  the  equipment  is  installed  largely 
in  the  basement  space  occupied  by  the  original 
apparatus,  all  of  which  it  was  necessary  to  keep 
in  operation  until  the  new  apparatus  had  been 
placed  in  running  order.  Owing  both  to  greatly 
congested  space  in  the  basement  and  to  the  ne- 
cessity of  entire  rearrangement  of  the  plant,  the 
work  was  attended  throughout  by  many  tempo- 
rary arrangements  and  connections,  which  hamp- 
ered the  work  a  large  part  of  the  time,  but  the 
new  installation  was  finally  completed  without 
accident  or  interruption  of  any  of  the  building 
services. 

The  basement  space  allotted  to  the  power 
plant  in  the  original  structure  consisted  of  a  l6x 
40-ft.  passage  under  the  front  portion  of  the 
building  and  the  24xl70-ft.  space  under  the  rear 
portion,  extending  through  between  Spruce  and 
Frankfort  streets,  with,  in  addition,  the  i8x63-ft. 
space  under  the  Spruce  street  sidewalk,  in  which 
the  boilers  were  located.  In  the  remainder  of  the 
space  under  the  front  portion  of  the  building  were 
located  the  printing  presses,  pressroom  and  other 


their  present  location  in  the  front  portion  of  the 
basement  to  the  new  basement  space  under  the 
Frankfort  street  extension  a  large  amount  of 
space  will  become  available  under  the  front  por- 
tion of  the  building  for  coal  storage,  additional 
mechanical  equipment  and  rearrangement  of  the 
boiler  plant  if  need  be.  Access  is  had  to  the 
basement  for  machinery  parts  and  supplies  by 
conveniently  located  sidewalk  lifts  on  both  the 
Spruce  and  Frankfort  street  fronts. 

The  steam  generating  equipment  had  originally 
consisted  of  two  6o-h.p.  horizontal  return  tubular 
and  two  iso-h.p.  Babcock  &  Wilcox  water  tube 
boilers,  which  were  located  in  the  Spruce  street 
sidewalk  vault,  but  early  in  the  course  of  recon- 
struction the  return  tubular  boilers  had  been 
replaced  by  a  single  Babcock  &  Wilcox  water 
tube  boiler  of  315  h.p.  rating,  to  provide  needed 
additional  '  capacity.  As  the  other  water  tube 
units  were  of  comparatively  recent  installation 
they  were  retained  for  the  new  plant  and  merely 
supplemented  by  a  new  unit  of  the  same  type 
and  make,  which  is  of  350  h.p.  capacity,  giving 
thus  a  total  steam  generating  capacity  of  approxi- 
mately 1,000  boiler  h.p.  This  capacity  will  en- 
able the  maximum  power  demands  of  the  en- 
larged building  to  be  carried  with  one  unit 
always  in  reserve.  The  new  unit  was  installed 
alongside  of  the  3iS-h.p.  boiler,  just  within  the 
building  wall,  so  that  the  same  firing  floor  serves 
all  four  of  the  boiler  units  and  also  a  consid- 
erable space  is  afforded  between  these  units  for 


the  storage  of  fuel.  The  only  other  change  in 
the  boiler  plant  was  the  erection  of  a  steel  smoke 
stack  to  supplement  the  two  24x36-in.  flues  in 
the  rear  wall,  which  served  the  four  original 
boilers;  the  new  stack  is  a  48-in.  cylindrical  steel 
stack,  rising  through  the  building  in  a  sx8-ft. 
shaft  enclosure  to  a  point  some  260  ft.  above 
the  grates,  and  is  connected  by  a  breeching  on 
the  basement  ceiling  to  the  two  larger  boiler 
units,  while  the  two  150-h.p.  boilers  are  served 
by  the  wall  flues  through  the  original  under- 
ground flue  connections. 

The  boilers  are  of  the  standard  Babcock  & 
Wilcox  inclined  tube  construction,  designed  for 
125  lb.  working  pressure,  the  two  larger  units 
being  arranged  in  single  settings  and  the  smaller 
units  together  in  one  setting,  as  shown  in  the 
basement  plan  of  the  building.  The  largest  unit 
is  of  the  longitudinal  drum  type,  having  three 
36-in.  drums  and  189  4-in.  tubes,  16  ft.  in  length, 
giving  a  total  heating  surface  of  3,527  sq.  ft.,  and 
has  a  furnace  of  88  sq.  ft.  grate  area.  The  other 
boilers  are  all  of  the  cross-drum  type,  the  larger 
unit  having  144  4-in.  tubes,  18  ft.  in  length,  giv- 
ing 3,100  sq.  ft.  of  heating  surface,  while  the  two 
small  units  have  each  84  4-in.  tubes,  18  ft.  long, 
with  1,500  sq.  ft.  of  heating  surface  each.  The 
two  larger  units  are  fitted  with  Thompson  dump- 
ing grates  for  burning  low  grade  anthracite  coal 
and  are  hand  fired,  coal  being  dumped  directly 
from  wagons  in  the  street  into  the  storage  space 
or  on  to  the  firing  floor.  Ashes  are  removed  in 
the  usual  way,  in  cans  upon  the  adjoining  side- 
walk lift  The  boilers  are  fed  by  two  9;4x5%xi2- 
in.  feed  pumps  in  duplicate,  one  a  Knowles  type 
A  simplex  pump,  which  was  used  in  the  old  plant, 
and  the  other  a  new  Davidson  pump,  either  one 
of  which  is  of  capacity  sufficient  to  operate  the 
entire  boiler  plant  The  pumps  draw  from  a 
Webster  open  feed  heater  of  1,000  h.p.  capacity, 
which  has  been  installed  at  the  rear  of  the  boiler 
room  for  heating  the  feed  by  exhaust  steam,  and 
delivers  to  the  boilers  through  a  2^-in.  main, 
'  with  25^-in.  and  2-in.  branches  to  each  unit  The 
greater  part  of  the  feed  water  supply  is  conden- 
sation returns  from  the  heating  system  and  other 
steam  apparatus,  with  make-up  from  the  city 
water  supply,  all  of  which  is  filtered  through  a 
building  service  filter  equipment  installed  by  the 
New  York  Continental  Jewel  Filtration  Co.  The 
boiler  blow-off  system  consists  of  a  3-in.  main 
with  2H-in.  blow-off  connections  to  each  boiler, 
which  delivers  the  discharge  into  a  blow-off  tank 
under  the  firing  floor  for  partial  cooling,  from 
which  it  is  subsequently  raised  to  the  sewers  in 
the  adjoining  street  by  a  small  steam  pump. 

Owing  to  the  general  rearrangement  of  appa- 
ratus, practically  all  of  the  piping  of  the  plant 
had  to  be  reconstructed  and  enlarged,  and  as,  on 
account  of  the  importance  of  the  service,  all  new 
work  had  to  be  erected  and  placed  in  service 
before  any  of  the  original  piping  could  be  dis- 
mantled, all  systems  were  laid  out  on  as  simple 
an  arrangement  as  could  be  devised.  The  high 
pressure  steam  system  consists  of  a  single  lo-in. 
main  leading  from  the  boiler  room  directly  to 
the  engine  room,  with  an  8-in.  branch  intd  the 
old  section  of  the  plant  in  the  front  portion  of  the 
building.  It  has  double-valved  supply  connec- 
tions to  each  of  the  boilers,  which  are  graded  to 
drain  condensation  into  the  mains,  while  the  lat- 
ter has  all  steam  delivery  connections  made  from 
the  upper  side,  so  that  condensation  will  accumu- 
late in  the  main ;  this  condensation  is  removed 
from  the  main  by  connections  to  the  feed  and 
vacuum  pumps,  which  are  connected  from  the 
lower  side,  and  by  steam  traps  at  the  ends  of  the 
main  run  and  of  the  branch.  In  the  8-in.  branch 
to  the  old  division  of  the  power  plant  connection 
is  made  with  a  low  branch  from  one  of  the  150- 
h.p.  boilers,  which  serves  as  a  by-pass  to  the 
7S-h.p.  generating  unit,  permitting  lighting  ser- 
vice to  be  maintained  in  the  building  if  the  main 
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generating  plant  be  shut  down  for  repairs. 
Drainage  from  this  line  is  facilitated  by  both  a 
connection  to  a  steam  pump  and  to  a  steam  trap. 
The  exhaust  main  practically  parallels  the  high 
pressure  main,  consisting  of  a  14-in.  line  in  the 
engine  room,  with  an  8-in.  branch  from  the  en- 
gines in  the  front  portion  of  the  basement,  and 
it  has  connection  through  a  back  pressure  valve 
into  a  16-in.  atmospheric  riser  to  a  roof  exhaust 
head  and  through  an  oil  separator,  to  the  low 
pressure  heating  main  and  the  feed  water  heater. 
This  line  is  also  similarly  drained  by  steam  traps 
and  the  connection  to  the  feed  water  heater. 
There  has  also  been  installed  a  supplementarj' 
exhaust  main,  consisting  o*  an  8-in.  line  having 
duplicate  connections  to  the  exhaust  outlets  from 
the  elevator  pumps,  which  supplementary  main 
has  a  direct  valved  connection  to  the  atmospheric 
relief  riser  branch ;  the  purpose  of  this  is  to  per- 
mit of  a  sub-division  of  the  exiiaust  main  and 
allow  the  elevator  pumps  to  exhaust  direct  to  the 
atmosphere,  independent  of  the  disposal  of  the 
main  exhaust,  when  little  steam  is  required  for 
heating  purposes.  The  new  low  pressure  heating 
main  follows  the  general  arrangement  of  the 
original  heating  main,  except  that  it  is  enlarged 
to  a  lo-in.  line  in  the  engine  room  and  with  a 
9-in.  branch  to  the  old  portion  of  the  basement ; 
this  is  supplied  with  steam  through  a  14-in.  con- 
nection direct  from  the  exhaust  main,  with  also 
a  live  steam  supplementary  connection  from  the 
high  pressure  system  through  an  8xi2-in.  pres- 
sure reducing  valve. 

With  the  reconstruction  of  the  plant,  the  power 
scheme  has  been  entirely  remodeled,  with  a  view 
of  electrically  driving  all  the  machinery  in  the 
building.  The  machinery  of  the  pressroom  and 
other  departments  of  the  printing  plant  had 
formerly  been  operated  through  shafting  and 
belt  drives  from  a  large  Corliss  engine,  with  the 
fly-wheel  of  the  75  k.w.  American-Ball  generat- 
ing unit  lined  up  for  a  belt  drive  connection  in 
reserve,  and  there  were,  in  addition,  two  direct- 
connected  electrical  generating  units  of  40  and  50 
k.w.  capacity  each,  for  operating  the  electric 
lighting  service  in  the  original  building.  As  the 
Corliss  engine  was  located  in  the  space  now  occu- 
pied by  pumps  and  the  elevator  equipment,  it 
was  removed  early  in  the  course  of  the  recon- 
struction work,  and  the  press  load  carried  by  the 
simple  automatic  engine,  and  an  electrical  gen- 
erating equipment  of  nearly  500  k.w.  capacity  has 
been  installed  with  provisions  for  easy  enlarge- 
ment in  view  of  the  possibililty  of  eventually  re- 
placing the  belt  drives  if  the  printing  plant  is 
remodeled.  For  the  present,  however,  the  origi- 
nal presses,  located  in  the  front  portion  of  the 
old  basement,  are  still  in  operation,  but  a  large 
space  has  been  provided  in  the  basement  of  the 
new  Frankfort  street  extension  to  amply  accom- 
modate the  proposed  new  printing  plant.  Two 
of  the  original  electrical  generating  units,  namely, 
the  40  and  75  k.w.  machines,  have  been  main- 
tained in  the  new  plant,  and  in  addition  two 
larger  units  with  compound  driving  engines  in- 
stalled, which  .nre  of  125  and  200  k.  w.  capacity 
respectively.  The  two  large  new  units  and  the 
40  k.  w.  unit  are  located  in  the  newly  arranged 
engine  room  at  the  Frankfort  street  end  of  the 
basement,  as  shown  in  the  basement  plan,  while 
the  75  k  .w.  unit  was  left  in  its  original  location, 
where  it  had  been  so  placed  that  it  might  also  be 
utilized  to  operate  the  printing  plant  shafting 
from  its  fly-wheel,  and  thus  serve  as  a  reserve 
power  unit,  while  still  available  for  generating 
electric  current  supply.  The  zoo  k.w.  )j;nerator 
is  driven  by  an  18  and  28xi8-in.  American-Ball 
compound  engine,  which,  operating  at  aco  r.  p.  m. 
^nd  with  a  boiler  pressure  of  120  lb.,  has  a  rat- 
ing of  325  h.p.,  while  the  125  k.w.  unit  is  driven 
bv  a  14  and  22x  16-in.  engine  of  similar  make, 
that  operates  at  230  r.  p.  m.  and  has  a  rating  of 
300  h.p.    The  40  k.w.  unit  that  was  moved  to  the 


new  engine  room  has  a  12x12  simple  Ames  en- 
gine, operating  at  300  r.  p.  m.  and  rated  at  60 
h.p..  and  the  75  k.w.  unit  a  I5xi2-in.  simple 
.American  Ball  engine  that  operates  at  285  r.p.m. 
and  has  a  rating  of  100  h.p.;  both  of  these  en- 
gines were  designed  for  the  steam  pressure 
originally  carried  at  the  plant,  namely,  80  lb.,  and 
accordingly  are  now  supplied  through  reducing 
valves  which  reduce  the  pres.<'ure  from  120  to  80 
lb.  at  the  throttle.  The  power  unit  by  which  the 
presses  are  normally  operated  is  a  ii!/$  and 
I3^2xi2-in.  .American  Ball  compound  engine, 
which  operates  at  250-r.  p.  m.  and  is  rated  at 
120  h.p.  The  two  larger  engines  are  of  the  im- 
proved duplex  compound  type,  witJi  piston  valves 
and  balanced  inertia  governor,  built  by  the  .Amer- 
ican  Engine  Co.,   Bound  Brook,  N.  J. 

The  125  and  75  kw.  electrical  generators  were 
supplied  by  the  American  Engine  Co.,  in  both 
cases  direct-connected  to  American  Ball  engines, 
while  the  200  and  the  40  kw.  units  are  General 
Electrical  generators,  the  40  kw.  unit  direct-con- 
nected to  the  .Ames  engine.  These  generators  are 
all  compound  wound  multipolar  machines,  wound 
to  deliver  120  volts  direct  current,  and  are  all 
designed  with  very  liberal  ratings,  havmg  capaci- 
ties for  50  per  cent,  overload  for  2  hr.  continu- 
ously and  for  100  per  cent,  momentarily.  The 
distribution  is  on  the  two-wire  system  through- 
out the  building,  being  controlled  on  a  handsome 
five-panel  switchboard  of  Vermont  marble.  The 
board  is  of  double  bus-bar  construction  and 
has  the  usual  arrangement  of  switching  and  in- 
dicating apparatus,  and,  in  addition,  recording 
apparatus  so  connected  that  the  current  consump- 
tions for  both  power  and  lighting  purposes  may 
be  recorded  separately.  Two  panels  are  devoted 
to  the  generator  circuits,  a  feature  of  the  Equip- 
ment of  which  is  the  use  of  I.  T.  E.  rev^rsite 
circuit  breakers,  which  are  designed  to  open  the 
circuits  in  cases  of  a  very  slight  amount  of  re- 
verse current  in  paralleling  the  generators,  and 
of  the  remaining  three  panels  two  are  used  at 
present,  the  two  lower  rows  of  switches  being  on 
the  lighting,  while  the  upper  row  is  for  power 
and  the  third  is  held  in  reserve  for  future  cir- 
cuits to  the  proposed  new  printing  plant  and 
other  new  departments.  The  power  1' ad  of  the 
plant  is  already  of  considerable  size,  there  being 
seven  individual  motor  drives  operated  in  the 
stereotype  room,  using  motors  from  J^  to  5  li.-p. 
capacity;  two  small  motors  in  the  engraving 
room ;  in  the  composing  room  four  motors  oper- 
ating job  and  proof-presses  and  35  J4  h.-p. 
Sprague  niotors  individually  connected  to  lino- 
type machines,  while  there  are  one  15  h.-p.,  two 
5  h.-p.  and  two  23/2  h.-p.  motors  operating  ventil- 
ating apparatus.  The  lighting  system  will  con- 
sist of  a  connected  load  of  6,000  to  7.000  i6-c.p. 
lamps  in  the  offices,  and,  in  addition,  76  Cooper- 
Hewitt  mercury  vapor  lamps  distributed  through- 
out the  different  departments  of  the  Tribune ; 
four  of  these  arc  700  candle  power  lamps,  located 
in  the  clock  tower  for  illumination  of  the  clockle 
dial. 

The  new  elevator  plant  that  has  been  installed 
consists  of  eight  high-rise  passenger  and  one 
freight  elevator  machines  of  the  plunger  type, 
which  are  operated  on  the  back-pressure  discharge 
system,  and  a  high-duty  pumping  equipment  with 
ample  reserve  capacity.  The  machines  all  have 
full  travel  to  the  twentieth  floor  of  the  building 
with  the  exception  of  one  passenger  machine, 
which  has  a  rise  to  the  eleventh  floor  only.  an(] 
three  of  the  passenger  machines  are  operated  for 
express  service,  while  the  remaining  five  passen- 
ger machines  are  for  the  local  service,  makin? 
stops  at  all  floors.  The  passenger  machines  are 
all  designed  for  capacities  of  2,000  lb,  each,  the 
three  express  cars  to  travel  at  a  speed  of  600  ft. 
per  minute,  and  the  five  locals  at  400  ft.  per  min- 
ute, and  the  freight  elevator  for  a, capacity  of 
3,oco  lb.  at  200  ft.  per  minute,  while  in  addition 


the  freight  machine  is  fitted  with  a  jack  pump 
attachment,  by  means  of  which  its  capacity  can 
be  raised  to  6,000  lb.  in  special  cases,  when  lift- 
ing heavy  machinery,  safes,  etc.  These  equip- 
ments were  supplied  by  the  Standard  Plunger 
Elevator  Co.,  New  York,  and  embrace  apparatus 
of  the  standard  construction  of  thi,s  company, 
with  the  exception  that  closed  discharge  tanK> 
are  used  in  connection  with  the  back  pressure 
discharge  system,  instead  of  the  usual  open  tank 
discharge.  The  plunger  cylinder  valves  and  the 
control  apparatus  for  the  machines  are,  owing  to 
the  location  of  the  corridors  in  the  building,  ar- 
ranged in  the  central  portion  of  the  engine  room, 
and  for  convenience  of  piping  connections,  the 
tanks  and  pumps  have  been  here  located  also. 
There  are  four  tanks  used  in  the  operation  of 
this  system,  two  for  the  pressure  supply  system 
and  two  for  the  discharge,  in  all  of  which  air 
space  i.s  maintained  in  the  usual  maniic.-  by 
means  of  compressed  air  supplied  from  a 
Westinghouse  locomotive  tjrpe  air  compressor. 
The  main  pressure  tank  is  located  in  the  attic 
of  the  building,  a  7>ix24-ft.  cylindrical  steel  tank, 
to  which  pressure  is  delivered  from  the  pump 
through  a  is-in.  delivery  main  and  stand  pipe, 
while  the  auxiliary  pressure  tank,  a  5xio-ft.  ver- 
tical cylindrical  steel  tank,  is  located  in  the  base- 
ment, at  the  foot  of  the  stand  pipe,  and  from  this 
tank  the  delivery  connections  are  made  to  the 
control  valves  of  the  elevator  machines.  The  dis- 
charge tanks  are  horizontal  cylindrical  steel 
tanks,  6J4  ft'  in  diameter,  one  16  ft.  .and  the 
other  28  ft.  in  length,  which  are  mounted  on  a 
structural  steel  platform  6^  ft.  above  the  base- 
ment floor  level,  and  into  these  the  control 
valves  discharge  through  independent  grouped 
connections.  The  two  tanks  are  interconnected 
by  a  lo-in.  main,  to  which  is  attached  a  7-in, 
line, that  is  carried  up  alongside  of  the  stand  pipe 
to  a  point  68  ft.  above  the  cellar  floor  level  to  an 
open  discharge  outlet,  for  the  purpose  of  secur- 
ing the  desired  back  pressure  effect.  The  pumps  are 
located  directly  underneath  the  discharge  tanks 
and  consist  of  Davidson  compound  duplex  pumps 
of  the  separable  type,  so  that  either  unit  may  be 
worked  to  its  full  or  half  capacity,  as  required 
by  the  elevator  service.  The  larger  unit  is  a  16 
and  30xi4X24-in.  pump,  while  the  .smaller  unit 
has  12  and  22xiox24-in.  cylinders.  The  jack  pump 
which  is  located  alongside  of  the  freight  elevator 
in  the  rear  end  of  the  building,  and  is  used  for 
that  machine  only,  is  a  ioxSxl2-in.  Davidson  sim- 
plex pump. 

The  heating  system  of  the  building  has  been 
entirely  remodeled  and  converted  into  a  low 
pressure  system,  operating  with  exhaust  steam 
from  the  power  plant  and  with  a  vacuum  system 
of  condensation  return.  The  original  system  in 
the  old  building  was  of  the  high  pressure  type, 
using  steam  at  about  10  to  12  lb.  pressure,  with 
small  size  mains  and  risers  and  gravity  returns, 
so  that  the  original  basement  piping  was  entirely 
unadaptcd  for  extensions,  and  a  new  basemenr 
distributing  system  was  installed.  This  consists 
of  a  lo-in.  header  that  extends  longitudinally 
through  the  central  portion  of  the  basement  an<l 
has  a  9-in.  extension  into  the  front  portion  of 
the  basement,  to  connect  with  certain  portions  of 
the  original  healing  system  which  have  been  re- 
tained in  the  new  plant,  and  an  8-in.  extension 
into  the  new  Frankfort  street  extension  of  the 
building,  with  numerous  branch  connections  to 
nearby  risers  in  the  central  portion.  The  header 
has  a  ■14-in.  supply  connection  from  the  exhaust 
main  near  its  central  point  through  a  Web-ster 
oil  separator,  and  has,  in  addition,  a  live  steam 
make-up  connection  from  the  high  pressure  sys- 
tem consisting  of  a  6xio-in.  Kieley  reducing  valve 
with  by-pass.  The  supply  connections  to  radia- 
tion throughout  the  building  are  made  in  the 
usual  way  through  43  wall  risers  which  receive 
steam  directly  from  the  basement  heating  header 
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above  referred  to,  and  for  the  greater  part  are 
carried  up  to  the  top  of  the  building,  with  an- 
chorages to  the  building  framework  at  the  fourth 
and  thirteenth  floors,  and  expansion  joints  be- 
tween at  the  eight  or  ninth  floors.  An  exception 
to  this  arrangement  occurs  in  the  old  Nassau  St. 
front  portion  of  the  building,  in  which  portion 
a  minimum  of  building  changes  were  made,  and 
it  was  thought  desirable  to  utilize  the  original 
small  size  risers  that  were  used  in  the  high  pres- 
sure heating  systetm;  this  was  accomplished  by 
running  an  overhead  distributing  main  in  a 
mezzanine  space  above  the  twelfth  floor,  in  which 
are  located  the  series  of  distributing  and  equal- 
izing beams  that  carry  the  steel  work  of  the  new 
upper  stories,  and  feeding  from  this  main  both 
into  the  new  wall  risers  that  are  carried  up  to 
the  new  upper  stories  and  also  back  down  into 
the  small  old  risers  from  the  top.  In  this  way 
the    old    risers,    which    were    not    disturbed    and 
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proximately  1,815  short  tons,  in  both  1903  and 
1904,  which  amounts  to  a  daily  average  con- 
sumption of  9.92  tons  of  pea  anthracite  during 
a  period  when  226  h.p.  hours  were  produced  on 
an  average  per  24  hours.  On  October  i  of  this 
year  a  summary  of  the  plant  records  for  the  same 
six  months  period  indicates  a  total  fuel  consump- 
tion of  2,212  tons,  or  a  daily  average  of  but  2.16 
tons,  and  this  with  the  building  increased  to 
about  three  times  its  former  size.  The  electric 
lighting  and  power  load  is  now  about  75  per  cent, 
greater  than  before,  while  the  total  combined  car 
travel  of  the  present  nine  elevators  is  2,030  ft., 
as  compared  with  the  combined  rise  of  360  ft. 
of  the  former  three  elevators  in  the  original  10- 
story  building,  which  indicates  a  power'  produc- 
tion on  a  much  more  economical  basis— due,  it 
is  thought,  to  the  use  of  compound  engines  and 
pumps  and  the  operation  with  i2S-lb.  steam  in 
stead  of  80-lb.,  as  formerly. 
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Details  of  Sand  Cushions   Used  for    Machinery   Foundations,    Tribune    Building,    New  York. 


which  are  as  small  in  some  cases  as  Yz  in.  at  the 
top,  are  successfully  operated  by  feeding  in  at 
both  top  and  bottom,  in  conjunction  with  the  use 
of  the  vacuum  system  of  returns.  This  distribut- 
ing main  above  the  twelfth  floor  is  a  5-in.  line, 
which  is  supplied  by  a  direct  8-in.  riser  from  the 
basement  heating  header,  and  from  it  I  or  lj4 
in.  connections  are  run  to  the  tops  of  all  of 
the  old  risers  below,  while  the  new  risers  above 
it  are  designed  and  connected  in  the  usual  man- 
ner. Condensation  from  the  heating  system  is 
returned  from  the  power  plant  by  the  Webster 
system  of  vacuum  returns,  return  risers  being 
run  to  parallel  each  of  the  steam  supply  risers 
throughout  the  building;  these  connect  in  the 
basement  to  a  s'/z-in.  gathering  main,  which  is 
in  turn  connected  in  the  engine  room  through 
suction  strainers  to  two  vacuum  pumps  installed 
in  duplicate.  These  pumps  are  Davidson  8x12x12- 
in.  simplex  pumps,  vvhicJi  deliver  the  condensa- 
tion first  into  an  overhead  separating  tank,  in 
which  entrained  arr  and  vapor  is  allowed  to  es- 
cape, and  from  thence  it  is  delivered  into  the 
feed  water  heater  for  return  to  the  boilers.  The 
total  amount  of  radiation  operated  in  the  ex- 
tended building  is  about  35,000  sq.  ft.,  which  is 
divided  into  about   1,000  heating  units. 

An  interesting  result  of  operation  with  the 
new  plant  has  been  obtained  in  a  considerably 
reduced  coal  consumption.  The  fuel  consump- 
tion of  the  old  plant  was,  from  records  made 
for  six  months,   from  April   i   to  October   I,  ap- 


In  the  installation  of  the  power  plant  ma- 
chinery in  the  central  portion  of  the  basement, 
difficulty  was  experienced  in  obtaining  satisfac- 
tory foundations  without  interference  with  the 
grillages  of  the  new  building  framework,  and  in 
order  to  prevent  communication  of  disagreeable 
vibrations  to  the  upper  portions  of  the  boiilding, 
an  interesting  arrangement  of  sound-proof  foun- 
dation construction  was  devised.  As  above 
stated,  reinforcing  framework  was  necessary  in 
the  rear  portion  of  the  building  above  the  en- 
gine room,  in  order  to  carry  the  increased  weight 
of  the  ten  stories  added,  which  consist  of  bal- 
anced columns  carried  up  from  new  footings  in 
the  basement  to  the  thirteenth  floor  without  in- 
termediate loading,  at  which  point  the  weight 
of  the  new  upper  stories  is  distributed  upon 
them  by  a  system  of  equalizing  girders.  These 
columns,  which  were  erected  through  the  floors 
*|ithin  the  old  building  walls,  are  carried  in  pairs 
on  distributing  girders  placed  below  the  base- 
ment floor  level,  which  rest  on  I-beam  grillages 
that  were  set  in  excavations  between  the  original 
building  wall  footings,  in  order  not  to  disturb  the 
original  structure.  The  grillages  consist,  of  15- 
in.  I-beams  12  ft.  in  length,  which  are  set  longi- 
tudinally of  the  basement  space,  and  as  the  dis- 
tributing girders  supported  are  but  20  to  24  ft. 
apart,  it  will  be  seen  that  very  little  space  was 
afforded  between  grillages  for  foundation  pur- 
poses. It  was  finally  decided  to  locate  the  pump 
and    engine    foundations   directly    upon   the   gril- 
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lages,  taking  such  precautions  as  possible  to  pre- 
vent the  communication  of  vibration  from  the 
reciprocating  machinery  to  the  upper  portions  of 
the  building  framework.  For  the  latter  purpose 
sand-bed  insulation  was  used,  there  being  8-in. 
sand-beds  provided  underneath  all  foundations 
and  6-in.  sand  packed  spaces  between  the  edges 
of  the  foundation  and  any  adjacent  footings, 
beams  or  other  building  construction.  This  con- 
struction isi  shown  in  the  accompanying  detail  of 
the  elevator  pump  foundation,  which  was  built 
in  a  single  unit  for  both  the  larger  and  smaller 
separable  compound  pumps.  In  this  case  almost 
the  entire  space  between  adjacent  distributing 
girders  is  occupied,  the  block  of  concrete  over- 
lapping the  grillages  on  either  side  by  nearly 
4  ft.  in  either  case. 

In  the  construction  of  the  foundations  the 
spaces  between  the  ends  of  the  grillage  beams 
were  in  all  cases  excavated  to  some  distance  and 
then  concreted  to  an  even  surface,  level  with  the 
tops  of  the  grillage  beams,  and  upon  this  the 
sand  bed  was  placed,  preparatory  to  the  con- 
struction of  the  foundation  blocks.  The  block  ' 
was  then  constructed  by  erecting  forms  for  the 
side  and  placing  a  water-proofing  course  over 
the  sand-bed  in  order  to  prevent  contact  of  the 
concrete  with  the  sand  and  subsequent  solidifica- 
tion of  the  latter.  Upon  completion,  the  forms 
were  d<Bwn  at  the  sides  and  the  spaces  there 
packed  with  sand,  the  floor  being  finished  directly 
across  the  side  sand  spaces.  This  construction 
was  found  successful,  as  "no  vibration  is  com- 
municated to  the  upper  floors,  and  this  without 
sacrificing  any  of  the  stability  of  the  founda- 
tions. 

The  design  of  the  new  mechanical  and  elec- 
trical equipment  is  due  to  Mr.  Arthur  S.  Vincent, 
the  mechanical  engineer  for  the  Tribune  Asso- 
ciation, under  whose  supervision  the  entire  equip- 
ment was  installed.  The  general  contractors  for 
the  building  reconstruction  were  D.  C.  Weeks  & 
Sons,  New  York,  while  the  heating  and  ventilat- 
ing equipment  was  installed  by  Baker,  Smith  & 
Co.,  New  York.  The  architects  of  the  building 
were  Messrs.  D'Oench  &  Yost  and  L.  Thouvard, 
New  York. 


Trade  Names  for  Malleable  Cast  Iron. 


A  trade  misnomer  relating  to  malleable  cast- 
iron  is  mentioned  by  Prof.  Bradley  Stcughton  irr 
the  "School  of  Mines  Quarterly."  On  account  of 
its  fluidity  such  iron  may  be  cast  very  cheaply 
in  small  sizes,  and  therefore  the  temptation  to 
use  it  as  a  material  for  "cast-steel  hammers," 
"hard-steel"  bevel  gears,  "semi-steel  castings," 
and  even  automobile  "steel"  drop-forgings,  is  a 
strong  one.  Engineers  are  warned  to  be  on  their 
guard  against  a  deception  of  this  kind,  for  legal 
redress  has  been  sought  many  times  in  vain.  A 
clever  lawyer  may  easily  confuse  a  judge  or  jury 
with  the  involved  definitions  and  technical  de- 
scriptions necessary  to  make  the  distinction 
clear.  It  is  usual  for  the  manufacturer  when 
putting  material  of  this  kind  upon  the  market  to 
qualify  the  name  "steel"  with  some  other  letter 
or  name,  such  as  "P.  Q.  steel";  but  they  all  dif- 
fer from  true  steel  in  that  they  were  not  "cast 
into  an  initially  malleable  mass."  Some  are  made 
by  melting  a  large  proportion  of  steel  with  cast- 
iron,  after  which  the  cooled  metal  may  or  may 
not  lie  annealed  in  iron  oxide.  Others  are.  made 
by  a  long  or  thorough  annealing  of  ordinary 
malleable  castings  in  iron  oxide,  by  means  of 
which  the  metal  is  decarburized  to  some  depth, 
and  is  then  carburized  again  by  a  cementation 
process.  This  makes  a  very  good  material  for 
some  purposes,  such  as  small  bevel  gears  not  re- 
quiring strength  or  much  ducility,  but  it  ought 
not  to  be  called  "steel." 
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A  Large  Coal-Storage    Wharf   at  Superior, 
Wisconsin. 


A  coal-storage  wl)arf,  which  has  recently  been 
placed  in  service  at  Superior,  Wis.,  by  the  Ber- 
wind  Fuel  Co.,  is  served  by  three  electrically 
operated  tramway  bridges,  for  unloading  coal 
from  vessels  and  reloading  it  into  railway  cars, 
that  are  believed  to  be  the  largest  and  heaviest 
structures  of  this  tj-pe  thus  far  built  on  the 
Great  Lakes.  The  site  of  the  wharf  is  on  St. 
Louis  Bay,  in  the  harbor  of  Duluth  and  Superior, 
adjacent  to  a  number  of  other  large  coal-storage 
wharves,  over  which  the  immense  coal  traffic 
passing  through  Duluth  and  Superior  is  handled. 
This  traffic  reached  a  total  of  over  5,000,000  tons 
in  1906  and  is  increasing  at  a  remarkable  rate. 
Many  of  the  large  vessels  which  carry  iron  ore 
to  the  lower  lake  ports  from  the  Messaba  and 
Vermillion  mining  districts,  northeast  of  Superior 
and  Duluth,  return  with  cargoes  of  coal.  A 
small  part  of  this  coal  is  used  locally,  but  a  very 
large  percentage  of  it  is  unloaded  on  wharves  in 
Superior  and  transshipped  by  rail  to  the  North- 
western part  of  the  United  States  and  South- 
western Canada. 

The  property  on  which  the  new  wharf  is  lo- 
cated is  455  ft  wide  and  has  a  frontage  of  2,700 
ft  on  a  slip  of  that  length,  which  Mis  been 
dredged  at  nearly  right  angles  to  the  dredged 
chatmel  in  the  bay.  The  fuel  company  also  owns 
two  strips  of  land,  one  75  ft  and  the  other  82.5 
ft  wide,  which  extend  from  the  wharf  site  to 
right-of-way  of  a  belt-line  railroad  that  connects 
with  all  the  railroads  entering  Duluth  and  Su- 
perior. A  portion  of  the  wharf  site,  1,500  ft  in 
length,  at  the  shore  end,  has  been  developed  as 
a  coal-storage  wharf  during  this  year,  making 
682,500  sq.  ft  of  developed  area,  which  should 
store  350,000  tons  of  coal.  The  remaining  off- 
shore tmdeveloped  area  covers  546,000  sq.  ft, 
and  when  the  wharf  is  extended  over  it  the  total 
storage  capacity  will  be  about  700,000  tons. 

The  water  was  from  4  to  8  ft.  deep  over  all 
of  the  wharf  site,  except  for  a  narrow  strip  at 
the  shore  end  where  the  ground  rose  from  20  ft. 
above  the  level  of  the  bay.  The  developed  por- 
tion of  the  site  that  was  inundated  has  been 
reclaimed  by  a  fill  confined  by  tight  timber  bulk- 
heads ;  the  high  ground  at  the  shore  end  has  been 
cnt  down  to  the  level  of  this  fill;  cuts  have  been 
made  through  the  narrow  strips  of  land  extend- 
ing from  the  shore  end  of  the  site  to  the  belt- 
line  railroad,  and  two  tracks  have  been  laid  in 
each  of  these  cuts  to  provide  switching  connec- 
tions for  the  wharl  The  three  bridges  for  un- 
loading coal  from  vessels  in  the  slip  and  for  re- 
handling  it  into  cars  on  the  railway  tracks  span 
the  wharf  and  travel  the  full  length  of  the  de- 
veloped area,  reaching  out  also  over  vessels  in 
the  slip. 

Wharf  Construction. — ^The  fill  which  was  re- 
quired to  develop  practically  all  of  the  wharf 
site  was  carried  up  5.5  ft.  above  mean  low  water 
ia  the  bay.  It  is  confined  on  the  slip  side,  where 
the  minimum  depth  of  water  is  21  ft,  by  a  tim- 
ber crib,  1,500  ft  in  length,  which  is  of  unusually 
heavy  construction,  as  may  be  seen  from  the  ac- 
companying illustration  showing  the  details  of  it. 
The  crib  is  18  ft  wide  and  28  ft  high.  The 
sides  of  the  crib  are  each  formed  by  a  row  of 
I2xi2-in.  timbers,  in  12,  14  and  16  ft  or  greater 
lengths,  all  thoroughly  drift-bolted  together.  The 
row  of  timbers  on  the  slip  side  also  has  ix6-ft. 
battens  over  the  joints  between  the  timbers  to 
prevent  the  fill  from  filtering  through  these  joints. 
The-cross  bracing  between  the  two  sides  of  the 
crib  consists  of  ioxi2-in.  timbers,  placed  trans- 
versely in  vertical  rows,  the  rows  being  spaced 
8  ft  apart  on  centers,  the  timbers  in  the  rows 
being  14  in.  apart    Between  each  two  of  these 


vertical  rows  of  cross  braces  are  three  pairs  of 
6x8-in.  diagonal  braces,  the  first  pair  6  ft.  from 
the  top  of  the  crib,  the  second  8  ft.  below  the 
first  and  the  third  lO  ft.  below  the  second.  The 
cross  braces  in  each  vertical  row  have  12x14x481 
in.  blocks  between  them  on  the  slip  side,  and 
also  I2xi4xi6-in.  blocks  at  the  middle.  The  crib 
is  protected  on  the  slip  side  by  a  row  of  round 
piles,  36  to  40  ft  long,  which  are  placed  8  ft. 
apart  on  centers,  alternating  with  the  cross  braces. 
These  piles  are  blocked  against  the  side  of  the 
crib  and  carry  two  8xi2-in.  oak  waling  fenders. 
Above  the  waterline  the  crib  is  built  of  white 
pine  and  fir,  and  below  that  of  hemlock. 

After  enough  of  the  row  of  protection  piles  had 
been  driven  to  permit  work  to  be  started  on  the 
crib  the  latter  was   built  up  in  sections,  600  ft 


The  extremely  heavy  loads  on  the  towers  of 
the  tramway  bridges  are  carried  by  rows  of  heavy 
piling,  thoroughly  braced  and  capped.  These  pil- 
ing foundations  for  the  bridges  are  entirely  inde- 
pendent of  the  crib  and  the  sheet-piling  which 
confine  the  wharf  fill.  They  were  driven  ahead 
of  the  work  on  the  fill  and  are  cut  off  at  the 
surface  of  the  latter. 

The  crib  and  bulkhead  work  was  done  under 
contract  by  the  Harnett  &  Record  Co.,  of  Minne- 
apolis, Minn.  The  piling  was  driven  with  a  hy- 
draulic jet  and  a  drop  hammer. 

The  fill  contains  about  250,000  cu.  yd.  of  ma- 
terial, 180,000  cu.  yd.  of  which  were  pumped  into 
the  property  by  the  hydraulic  dredge  "Enterprise." 
This  dredge  is  owned  and  operated  by  the  Duluth- 
Superior   Dredging  Co.,  of  which  Mr.  Edward 
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Pljkn  or  Crib 
Details  of  Crib  along  the  Slip  Side  of  Coal   Wharf. 


View  of    Coal-Storage  Space. 


long,  directly  over  the  site  it  was  to  occupy. 
These  sections  floated  6  to  8  ft.  out  of  the  water 
when  finished.  They  were  sunk  and  anchored  in 
position  by  material  placed  in  them  by  a  dipper 
dredge.  The  bottom  was  previously  prepared, 
where  necessary,  so  each  section  settled  into  place 
evenly  and  to  proper  alignment. 

The  water  is  4  to  8  ft.  deep  on  the  side  of  the 
fill  opposite  from  the  slip.  The  fill  is  confined 
along  that  side  by  a  sheet-pile  bulkhead,  1,350  ft. 
long,  which  is  continued  along  the  off-shore  end 
the  full  455  ft.  of  the  width  of  the  wharf  to  a** 
connection  with  the  crib  on  the  slip  side.  This 
bulkhead  consists  of  a  row  of  triple-lap  Wakefield 
sheet-piling  formed  of  3xi2-in.  Norway  pine  in 
i6-ft  lengths.  A  row  of  round  piles,  30  to  70  ft. 
long,  is  'driven  on  the  outside  of  the  sheet  piling 
as  a  brace  and  protection.  These  round  piles  are 
3  ft.  loj^  in.  apart  on  centers  for  250  ft.  from 
the  shore,  and  2  ft  3  in.  apart  on  centers  in  the 
balance  of  the  bulkhead.  They  are  anchored  to 
round  piles,  20  to  30  ft.  long,  which  are  driven 
16  ft  apart  on  centers  in  a  row  50  ft  back  in  the 
fill  from  the  row  of  protection  piles. 


Clifford  is  president  and  was  in  charge  of  the 
operations.  It  is  equipped  with  a  22-in.  special 
centrifugal  dredging  pump,  and  has  a  20-in.  dis- 
charge line.  The  fill  for  the  wharf  was  made  by 
the  dredge  in  a  remarkably  short  time.  When 
the  Berwind  Fuel  Co.  contemplated  the  construc- 
tion of  a  wharf  at  the  head  of  Lake  Superior  it 
was  generally  conceded  by  those  conversant  with 
such  work  in  the  locality  that  it  was  impossible 
to  build  a  wharf  of  the  projected  size  and  fill  it 
with  sand  in  twelve  months.  At  the  time  the 
contract  for  making  the  fill  was  awarded  the 
dredge  "Enterprise"  was  on  the  St  Lawrence 
River  at  Messena,  N.  Y.,  so  had  to  be  brought 
through  the  Welland  Canal  and  up  the  Great 
Lakes.  On  account  of  the  backward  spring, 
which  caused  the  Welland  Canal  to  be  two  weeks 
late  in  opening,  the  dredge  did  not  arrive  until 
May  19,  but  was  started  in  service  on  May  26 
and  practically  completed  the  fill  about  August  15. 
The  remaining  70,000  cu.  yd.  of  material  in  t^e 
fill,  in  addition  to  that  supplied  by  the  dredge, 
was  obtained  in  cutting  down  the  land  at  tha 
shore  end   of  the  property   and   from  the  cuts 
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made  through  the  narrow  right-of-way  strips  for 
'le  railroad  connections.  Two  steam  shovels 
were  installed  to  do  most  of  the  cutting,  while 
some  of  the  lighter  work  was  done  by  grading 
machines.  The  material  excavated  by  the  shovels 
was  hauled  out  on  the  fill  in  trains  of  dump  cars 
running  on  narrow-gauge  tracks.  The  grading 
machines  were  served  by  dump  wagons  in  which 
the  material  was  also  carried  out  on  the  fill. 
This  excavation  was  all  made  in  a  peculiarly 
difiicult  clay,  which,  when  frozen,  could  scarcely 
be  loosened  in  any  quantity  by  blasting.  The 
erection  of  the  three  traveling  bridges  and  the 
other  construction  work  also  complicated  the 
grading   considerably,   but   the    large   amount   of 
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tower  is  177,000  lb.;  on  the  rear  leg  of  this 
tower,  215,000  lb.  per  truck ;  and  on  the  rear 
tower,  or  shear-leg,  336,000  lb.  per  truck. 

Each  bridge  is  equipped  with  a  3-ton  clam-shell 
bucket  carried  by  a  trolley  having  an  extreme 
travel,  from  end  to  end  of  the  bridge,  of  474  ft. 
These  buckets  are  self-filling  and  will  handle 
either  bituminous  or  anthracite  coal.  Each 
bucket  is  arranged  to  handle  coal  in  several 
ways.  It  will  unload  coal  from  the  hold  of  a 
vessel  in  the  slip  and  place  it  in  storage  piles 
between  the  two  towers  of  the  bridges;  or  in 
a  hopper  on  the  front  tower  of  the  bridge,  from 
which  cars  on  the  switch  track  are  loaded ;  or 
in  the  hopper  of  the  screening  tower  under  the 
cantilever  end  of  the  bridge  beyond  the  shear 
leg.     It  will  also  handle   coal   from  the  storage 
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and  a  friction  clutch,  the  latter  being  shifted  by 
a  General  Electric  solenoid  controller.  The 
hoists  are  each  driven  by  a  3-phase  25-cycle 
440-volt  22S-h.-p.  General  Electric  alternating- 
current  induction  motor,  which  has  double-re- 
duction gearing  to  the  hoisting  and  holding 
drums.  The  troUey  carriage  of  the  bucket  is 
moved  by  a  cable  on  a  trolley  drum  driven  by  a 
3-phase  25-cycle  440-volt  75-h.-p.  General  Elec- 
tric alternating-current  induction  motor  oper- 
ated by  a  controller.  The  motor  and  hoists  for 
each  bridge  are  placed  in  a  house  on  the  bridge 
just  in  the  rear  of  the  front  tower.  The  motor 
and  friction  clutch  are  arranged  for  remote  con- 
trol, the  operator  being  in  a  cab  on  the  slip  side 
of  the  front  tower  when  a  vessel  is  being  un- 
loaded,  or   when  coal   is  being  delivered  to  the 
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East  Right  of  Way  Showing    about   Half  of  Leads. 


plant   installed    enabled    it   to   be    finished   along 
with  the  other  work. 

Coal-Handling  Equipment. — The  coal-handling 
equipment  consists  of  three  traveling  bridges, 
two  screening  towers  and  two  locomotive  cranes. 
Each  traveling  bridge  is  506  ft.  in  length,  from 
end  to  end,  and  is  carried  by  two  towers,  one  at 
the  front,  traveling  along  the  slip,  and  the  other 
toward  the  opposite  end  of  the  bridge,  the  clear 
span  between  the  two  towers  being  295  ft.  A 
section  of  each  bridge,  64  ft.  long,  projects  out 
over  the  slip  from  the  front  tower,  and  is  hinged 
so  it  can  be  raised  and  lowered  to  permit  the 
passage  of  boats  with  spars.  The  other  end  of 
the  bridge  is  a  fixed  cantilever,  extending  125  ft. 
beyond  the  tower  leg  toward  that  end.  The 
front  tower  of  the  bridge  has  two  legs,  35.5  ft. 
apart  on  centers.  Each  of  these  legs  is  carried 
by  two  narrow-gauge  four-wheel  trucks  with 
double-flanged  wheels  running  on  rails  laid  on 
the  heavy  pile  foundations.  The  other  tower  of 
the  bridge  is  a  shear  leg,  with  two  vertical  posts 
each  carried  by  a  four-wheel  truck.  The 
following  loads  on  these  various  trucks  convey 
an  impression  of  the  size  of  the  bridges :  the  total 
load   per   truck   on   the    front   leg   of  the   front 


piles  into  the  reloading  hopper,  or  into  the  hop- 
per of  the  screening  tower,  and  will  convey 
screenings  from  the  piles  at  the  screening  towers 
to  either  of  these  hoppers. 

One  of  the  salient  features  of  the  arrangement 
of  the  bridges  and  of  the  operation  of  the  bucket 
carried  by  each  of  them  is  the  provision  of  a 
hopper  on  the  front  tower  through  which  run-of- 
mine  coal  may  be  loaded  directly  into  railroad 
cars  from  the  vessel.  This  hopper  is  so  close  to 
the  slip  that  the  bucket  trolley  is  required  to 
travel  a  very  short  distance,  thus  enabling  a  large 
unloading  capacity  to  be  maintained.  The  hopper 
is  also  built  to  handle  large  quantities  of  coal,  and 
as  a  box-car  loader  is  provided  in  connection  with 
it,  the  cars  can  be  filled  from  the  hopper  without 
delaying  the  operation  of  the  bridge  when  the  lat- 
ter is  working  to  full  capacity. 

The  buckets  have  a  guaranteed  hoisting  speed 
of  300  ft.  per  minute  and  a  trolley  travel  of 
1,000  ft.  per  minute.  On  an  average  of  a  xound 
trip  a  minute  and  3  tons  per  trip,  the  three 
bridges   should  handle  5,400  tons   in   10  hr. 

The  buckets  are  each  operated  by  an  electric 
hoist,  with  its  hoisting  and  holding  drums  con- 
trolled, respectively,  by  means  of  a  hand  brake 


reloading  hopper;  and  in  a  second  cab  at  the 
shear  leg  when  other  operations  are  in  prog- 
ress. 

The  bridges  are  moved  along  the  wharf  at  a 
speed  of  50  ft.  per  minute  by  means  of  a  7S-h.-p. 
General  Electric  alternating-current  induction 
motor,  connected  to  the  axles  of  the  track  wheels 
on  the  front  and  rear  towers  by  cast-steel  gears. 
These  motors  are  also  arranged  for  remote  con- 
trol from  either  of  the  operator's  cabs. 

The  two  screening  towers  are  self-propelled, 
and  are  entirely  independent  of  all  other  coal- 
handling  equipment.  They  are  built  of  struc- 
tural steel,  each  having  an  overhead  conveyor 
carried  by  a  four-leg  tower  at  one  end  by  shear 
leg  near  the  other  end.  This  tower  and  the 
shear  leg  are  on  wheels  traveling  on  rails  laid 
on  the  wharf.  The  tower  carries  a  loading  hop- 
per and  a  screening  pocket.  The  screens  in 
this  pocket  are  arranged  with  interchangeable 
bars,  which  permit  practically  any  grade  of  coal 
to  be  prepared  with  each  tower.  The  screenings 
are  dropped  into  a  hopper  which  deposits  them 
on  a  traveling  belt-conveyor,  and  are  delivered 
by  this  conveyor  to  storage  piles  under  the  ex- 
treme  end   of   the  bridges,  where  they  can  be 
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reached  by  the  3-ton  bucket  carried  by  each  of 
the  latter.  The  screenings  can  also  be  dumped 
from  the  conveyor  directly  into  cars  on  a  track 
under  the  bridge  of  the  screening  tower.  Each 
screening  tower  is  designed  to  handle  4,000  tons 
of  coal  in  10  hr.,  and  can  be  used  in  connection 
with  the  traveling  bridges,  or  with  either  of 
the  two  locomotive  cranes,  which  travel  on  a 
track  under  the  bridges  of  the  screening  towers. 
These  locomotive  cranes  are  intended  to  be  used 
exclusively  for  loading  commercial  coal  when 
the  traveling  bridges  are  unloading  a  vessel,  or 
are  otherwise  engaged.  They  are  thus  expected 
to  preclude  the  chief  objection  previously  made 
to  a  large  traveling  bridge,  namely,  when  unload- 
ing any  particular  grade  of  coal  from  a  vessel 
it  was  impossible  to  load  out  another  grade 
without  taking  the  bridge   from   the  vessel. 

Most  of  the  coal  is  shipped  to  the  Northwest 
from  Superior  and  Duluth  in  box  cars.  Two 
portable  box-car  loading  machines,  each  driven 
by  a  i0D-h.-p.  General  Electric  motor,'  are  used 
in  loading  the  cars.  One  of  these  machines 
travels  on  a  track  parallel  with  the  track  which 
ser%'es  the  hopper  of  the  screening  towers;  the 
other  is  on  a  track  on  the  opposite  side  of  the 
wharf  next  to  the  track  for  cars  supplied  from 
the  reloading  hoppers  on  the  front  towers  of 
the  bridges. 

The  electric  power  to  operate  the  various  coal- 
handling  equipment  is  delivered  to  the  dock  as 
25-cycle  3-phase  alternating  current  at  13,200 
volts,  by  the  Great  Northern  Powef  Co.  of 
Duluth.  The  current  is  received  in  a  fireproof 
transformer  house  containing  three  General  Elec- 
tric 3-phase  oil-cooled  500-kw.  transformers  for 
stepping  the  current  from  13,200  volts  down  to 
440  volts.  Each  transformer  has  four  tYi  per 
cent,  primary  taps  and  two  4  per  cent,  secondary 
taps.  A  five-panel  switch-board  is  also  provided 
in  the  transformer  house.  One  panel  of  this 
board,  which  is  equipped  with  indicating  and 
recording  instruments,  is  for  the  high-tension 
incoming  line.  An  automatically  motor-operated 
oil  switch  for  this  line  is  placed  in  concrete  cells. 
A  multiplex  lightning  arrester  is  also  provided 
for  the  high-tension  line.  The  other  four  panels 
of  the  board  are  each  for  a  feeder  circuit,  each 
panel  being  equipped  with  an  ammeter,  a  circuit 
breaker  and  a  main-line  switch. 

The  following  four  buildings  were  also  erected 
in  connection  with  the  dock :  a  machine  shop, 
equipped  with  a  traveling  crane,  planers,  lathes, 
drill  presses  and  forges,  permitting  all  necessary 
repairs  to  the  equipment  to  be  made  in  this 
shop;  a  store  house,  equipped  with  a  traveling 
crane  of  sufficient  capacity  to  handle  any  piece  of 
machinery  or  extra  parts  for  the  dock  equipment; 
an  office  and  service  building,  divided  into  two 
parts,  one  for  the  necessary  accounting,  and  the 
other  for  toilet,  running  water  and  comforts  for 
the  laborers;  and  an  oil  storage  house,  isolated 
from  the  remainder  of  the  buildings.  All  of  these 
buildings  and  the  transformer  house  are  thor- 
oughly fireproof,  having  brick  side  walls  and 
book-tile  roofs ;  the  machine  shop  also  has  a 
steel  frame. 

The  contract  for  the  three  traveling  bridges, 
the  two  screening  towers  and  the  two  locomotive 
cranes  was  awarded  to  the  Dodge  Gial  Storage 
Co.  of  Philadelphia.  Coal  was  unloaded  from 
the  steamer  Joe  S.  Morrow  by  all  three  bridges 
on  August  13,  two  days  prior  to  the  date  origi- 
nally contemplated.  The  wharf  and  all  of  the 
equipment  were  practically  complete  at  that  time, 
six  months  after  the  contract  was  awarded.  The 
early  completion  of  the  work  was  largely  due  to 
the  efforts  of  Mr.  C.  J.  A.  Morris,  of  St.  Paul, 
Minn.,  who  was  appointed  chief  engineer  of  the 
project  for  the  Berwind  Fuel  Co.,  and  person- 
ally supervised  the  construction  from  its  incep- 


tion. The  structural  steel  work  was  all  fabri- 
cated and  erected  under  a  sub-contract  by  the 
Morava  Construction  Co.,  of  Chicago,  which  com- 
pany completed  the  work  in  contract  time,  al- 
though erection  was  not  commenced  until  April 
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This  journal  is  indebted  to  Mr.  E.  G.  Hart- 
well,  president  of  the  Berwind  Fuel  Co.,  for  per- 
mission to  visit  the  wharf  and  collect  the  data 
from  which  these  notes  have  been  prepared. 


Macadam    Roads    in   King  County,  Wash, 


.\  short  resume  of  the  principles  and  methods 
of  macadam  road  construction  and  the  cost  of  a 
number  of  roads,  formed  the  subject  of  a  paper 
by  Mr.  A.  L.  Valentine,  county  engineer  of  King 
County,  Wash.,  before  the  last  convention  of  the 
Pacific  Northwest  Society  of  Engineers,  Seattle. 
The  paper  was  printed  in  the  September,  1907, 
issue  of  the  proceedings  of  the  Society,  from 
which  these  notes  have  been  tpken. 

The  broken  stone  used  in  King  County  is 
graded  into  three  sizes.  No.  i  passing  a  3-in.  ring. 
No.  2  a  l^-in.  ring,  and  No.  3,  which  contains 
all  the  dust  of  fracture,  including  stone  passing 
a  j4-in.  screen  The  bottom  course  of  the  road  is 
made  of  No.  i  stone,  and  the  course  of  No.  2 
contains  only  a  sufficient  quantity  of  stone  to  fill 
the  voids  of  the  lower  course.  Experience  in 
King  County  has  shown  that  an  allowance  of  one- 
third  of  the  desired  thickness  of  the  completed 
roadbed  is  necessary  in  the  loose  stone,  to  allow 
for  ^shrinkage  in  rolling,  so  that  9  in.  of  loose 
stone  are  used  where  a  completed  bed  of  6  in.  is 
desired.  The  work  is  started  at  the  end  farthest 
from  the  source  of  supply,  so  that  in  the  earlier 
stages  of  construction  there  will  be  no  traffic  to 
form  wheel  ruts  in  the  first  and  second  courses, 
which  may  lie  easily  injured  even  though  they 
have  been  rolled. 

The  costs  and  quantities  which  follow  are  given 
by  Mr.  Valentine  for  macadam  roads  in  King 
County. 

One  road  6,600  ft.  long,  with  i6-ft.  stone  bed  6 
in.  deep,  contained,  including  turn-outs,  12.006  sq. 
yd.  Total  number  of  cubic  yards  used  was  3,048. 
In  this  instance  one  cubic  yard  covered  3.93  sq.  yd. 
The  proportion  of  stone  was  66  per  cent,  of  No. 
I,  25  per  cent,  of  No.  2,  and  9  par  cent  dust.  The 
cost  per  square  yard  was  as  follows :  Stone, 
0:44427  cents.;  rolling,  0.03823  cents;  sprinkling, 
0.01388;  spreading,  0.04043 ;  hauling,  0.08536;  total 
cost,  0.62217  cents.  .Adding  25  per  cent,  for  con- 
tractor's profit,  gives  o.yyyy  cents  per  square  yard, 
or  a  cost  per  mile  of  $7,300  for  the  stone  bed  only. 
This  represents  the  cost  after  the  roadbed  had 
been  shaped  and  waj  ready  to  be  rolled.  The 
.stone  was  delivered  at  station  24,  making  the 
greatest  haul  4,200  ft.,  station  o  being  the  begin- 
ning. 

Another  section  of  road,  4,800  ft.  long,  was 
constructed  during  the  wet  season  and  contained 
1,869  cu.  yd.,  used  in  the  following  proportions: 
Seventy-eight  per  cent.  No.  1.  18  per  cent.  No.  2 
and  4  per  cent.  dust.  It  will  be  noted  there  is 
considerable  diflFerence  in  the  quantity  one  course 
bears  to  the  other,  as  compared  with  the  pre- 
vious figures.  This  difference  is  caused  by  using 
just  enough  of  course  No.  2  and  the  binder  to 
fill  the  voids.  Taking  the  number  of  cubic  yards 
actually  used  (1,869).  and  at  the  rate  for  carload 
lots,  delivered,  $1.75  f.  o.  b.  cars,  we  have  the 
following  costs  per  square  yard :  Stone,  0.381 
cents;  rolling  and  sprinkling,  0.084  cents;  hauling 
and  spreading,  0.166  cents;  total  cost,  0.631  cents. 
This  cost  represents  a  maximum  haul  of  4,260  ft. 
in  one  direction  and  3,700'  ft.  in  the  other,  the 
stone  being  delivered  on  the  road  between  these 
points.  In  this  instance,  one  cubic  yard  of  stone 
covered  4^4  sq.  yd. 
.  This   also    includes   the    following   labor   cost : 


F"orenian,  $4.00;  rollerman,  $3.50;  spreadermen, 
$3.00  and  $3.50,  and  teams  at  $7.00  per  day  of  ten 
hours.  No  superintendence,  interest  on  money 
invested  or  contractor's  profit  is>  added.  Adding 
a  contractor's  profit  of  25  per  cent,  we  would  have 
0.788  cents,  or  a  cost  per  mile  of  $7,400,  for  the 
stone  bed  only. 

.■\nothcr  road  exactly  one  mile  long  was  con- 
striicted  during  dry  weather.  The  road  had  been 
built  two  years  and  was  but  10  ft.  wide,  with  a 
6-in.  stone  bed.  It  had  been  entirely  covered  with 
.water  during  floods,  and  the  roadbed  exposed  to 
the  wash  of  the  river  current.  This  washed  away 
the  binder  and  softened  the  bed  so  that  it  was 
badly  rutted.  Owing  to  these  conditions  it  was 
considered  best  to  increase  the  width  to  16  ft. 
This  meant  an  increase  in  the  crown  and  prac- 
tically an  entirely  new  road,  both  as  regards 
quantity  of  material  and  labor.  The  entire  bed 
was  scarified  by  hand ;  that  is,  laborers  were  em- 
ployed at  $3.00  per  day  of  ten  hours  to  .pick  up 
the  stone  bed  before  the  flr.st  course  was  spread. 
This  cost  would  about  offset  the  cost  of  rolling 
the  sub-grade  of  a  new  road,  so  that  the  item  of 
sub-grade  rolling  shows  in  the  summary  of  cost, 
but  is  really  included  in  spreading  and  scari- 
fying, and  the  cost  of  rolling  is  reduced  in  that 
proportion. 

The  total  number  of  cubic  yards  of  stone  used 
was  1.792,  in  the  following  proportions:  72  per 
cent.  No.  i,  22  per  cent.  No.  2  and  6  per  cent 
dust.  The  longest  haul  was  3,970  ft.,  the  stone 
being  delivered  at  stations  39  plus  70  and  hauled 
each  way;  that  is,  to  stations  o  and  52  plus  80. 
Cost  of  stone  delivered  f.  o.  b.  cars  at  station  39 
plus  70  was  $1.75  per  cubic  yard;  wages  of  fore- 
man, $4.00;  rollerman,  $3.50;  teams,  $7.00,  and 
laborers,  $3.00  and  $3.50  per  day  of  ten  hours : 
cost  of  water,  15  cents  per  tank  of  600  gal.;  coal 
for  roller  at  $6.50  per  ton.  The  cost  per  square 
yard  was  as  follows :  Rolling,  0.0333  cents ; 
sprinkling,  0.0269  cents;  hauling,  sprinkling, 
spreading,  0.169S  cents ;  stone,  0.3340  cents ;  total 
cost,  0.5637  cents.  Adding  10  per  cent,  to  cover 
shrinkage  and  incidentals  necessary  on  a  new 
road  on  an  ordinary  foundation,  or  $5,820.59  for 
one  mile,  and  25  per  cent,  for  contractor's  profit, 
we  would  have  0.770  cents  per  square  yard,  or 
$7,275  per  mile. 

On  this  road  there  was  used  1,792  cu.  yd.  of 
stone.  Had  it  been  an  ordinary  foundation,  al- 
lowing one-third  for  shrinkage,  we  would  have 
used  2,080  cu.  yd.  One  tank  of  water  covered  64 
sq.  yds.,  or  9.33  gal.  covered  one  square  yard, 
figuring  each  tank  at  600  gal.  One  ton  of  coal 
was  sufficient  for  rolling  383  sq.  yd.  Each  cubic 
yard  of  stone  covered  5.23  sq.  yd. 

From  these  figures  it  appears  safe  to  estimate 
the  stone  bed  at  80  cents  per  square  yard,  or 
$7,500  the  mile,  haul  not  exceeding  4,200  ft.  and 
stone  costing  $1.75  per  cubic  yard. 


The  New  Shipblmlding  Plant  of  Yarrow  & 
Co.,  Ltd.,  on  the  river  Clyde,  is  now  nearing 
completion,  the  buildings  being  finished,  though 
much  of  the  machinery  is  not  installed.  The 
plant  is  entirely  new  and  when  in  full  operation 
the  old  works  oti  the  Thames  will  be  closed,  the 
reason  for  the  removal  being  the  high  cost  of 
coal,  material,  property  and  labor  at  the  latter 
point.  The  new  works  will  be  operated  almost  en- 
tirely by  electric,  hydraulic  and  pneumatic  .sys- 
tems, the  pumps  and  compressors  being  motor 
driven.  Several  unusual  features  are  intro- 
duced, notably  the  installation  on  each  machine 
in  the  shops  of  a  gas  jet  in  addition  to  the  regu- 
lar electric  lights.  The  firm's  experience,  accord- 
ing to  "The  Engineer,"  London,  is  that  workmen, 
on  the  whole,  work  under  better  conditions  as 
to  light  and  general  convenience  with  gas  than 
with  incandescent  or  arc  lamps.  Another  unusual 
feature  is  the  use  of  bare  copper  wiring  in  the 
shops  wherever  it  can  be  safely  used. 
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Experimental  Purification  of  Boston  Sewage. 


The  Sanitary  Research  Laboratory  and  Sewage 
Experiment  Station  of  the  Massachusetts  Insti- 
tute of  Technology  was  founded  in  1902  by  an 
anonymous  donor  for  the  purpose  of  making  ex- 
periments upon  improved  methods  of  sewage  dis- 
posal, especially  those  adapted  to  large  cities.  A 
large  part  of  the  work  of  the  staff  has  been  de- 
voted to  the  study  of  the  more  purely  scientific 
problems,  chemical,  bacteriological,  and  hydraulic, 
which  underlie  the  practice  of  sewage  analysis 
and  sewage  purification.  These  has  been  carried 
on,  however,  along  with  these  theoretical  investi- 
gations, an  experimental  study  of  the  immediate 
local  problems  of  sewage  disposal  as  seem  likely 
some  day  to  confront  the  city  of  Boston,  and  on 
November  15  a  paper  on  this  study  and  some  de- 
ductions from  it  was  presented  to  the  Sanitary 
Section  of  the  Boston  Society  of  Civil  Engineers 
by  Messrs.  C.  E.  A.  Winslow  and  E.  B.  Phelps. 
An  abstract  of  this  paper  follows : 

The  sewage  of  the  metropolitan  district  of  Bos- 
ton is  at  present  discharged  untreated  into  the 
waters  of  the  harbor  at  three  different  points. 
The  main  outfall  sewer  of  the  North  district  car- 
ries some  50,000,000  gal.  daily  and  discharges  con- 
tinually off  Deer  Island.  The  sewage  from  the 
High  Level  district  passed  out  to  Peddock's  Is- 
land, near  the  southeastern  limit  of  the  harbor; 
this  amounts  to  about  20,000,000  gal.  The  main 
outfall  of  the  south  metropolitan  district  is  at 
Moon  Island,  nearer  the  center  of  the  harbor,  and 
here  the  sewage  is  stored  in  masonry  tanks  and 
discharged  only  on  the  turn  of  the  tide.  The 
daily  flow  in  this  sewer  is  in  the  neighborhood 
of  100,000,000  gal.  The  Massachusetts  State 
Board  of  Health  investigated  the  condition  of 
Boston  harbor  in  1905,  and  found  no  serious 
damage  from  this  method  of  disposal.  The  town 
of  Wellesley  has.  however,  recently  been  refused 
admittance  to  the  metropolitan  system  from  fear 
of  overtaxing  the  purifying  power  of  the  harbor ; 
and  it  can  scarcely  be  doubted  that  the  progres- 
sive increase  of  population  within  the  drainage 
district  itself  will  ultimately  bring  the  problem  of 
sewage  purification  to  the  fore.  The  present  agita- 
tion in  regard  to  the  pollution  of  New  York  har- 
•bor,  under  somewhat  similar  conditions,  is  an  in- 
dication of  what  must  some  day  be  expected  in 
Boston. 

Under  these  circumstances  it  is  important  to 
form  a  general  idea  beforehand  of  what  a  proper 
purification  of  Boston  sewage  will  involve ;  and 
the  investigations  at  the  Technology  Station  have 
reached  a  point  at  which  this  can  approximately 
be  determined.  The  detailed  results  of  the  work 
will  shortly  be  published  in  full  in  the  "Tech- 
nology Quarterly."  The  general  conclusions,  as 
reported  to  the  Sanitary  Section  of  the  Boston 
Society  of  Civil  Engineers,  are  as  follows : 

Trickling  Seds.—The  main  resfilt  of  this  in- 
vestigation has  been  to  show  the  feasibility  of 
treating  Boston  sewage  on  trickling  beds  so  as  to 
secure  organic  stability.  In  the  experiments  con- 
ducted, the  filters  were  operated  at  a  rate  of  about 
2,000,000  gal.  per  acre  per  day,  which  would  call 
for  50  acres  of  stone  beds  for  the  treatment  of 
the  sewage  now  discharged  at  Moon  Island.  A 
comparison  with  the  problem  of  constructing  133 
acres  of  contact  beds,  or  1,000  acres  of  sand  beds 
which  would  be  necessary  for  other  processes,  in- 
dicates clearly  that  for  this  city  the  trickling 
bed  offers  the  most  practical  method  of  treatment. 
It  has  been  found  that  with  good  distribution, 
a  trickling  bed  8  ft.  deep  will  operate  success- 
fully at  all  seasons,  under  local  weather  condi- 
tions. It  removes  about  half  the  soluble  organic 
matter,  yielding  an  effluent  which  is  somewhat 
turbid,  but  stable  and  well  oxygenated.  The  or- 
ganic matter  present  has  been  so  worked  over 
and  purified  by  the  bacteria  in  the  filter  as  to  be 


non-putrescible.  Judged  by  the  methylene-blue 
reduction  test,  90  per  cent,  of  the  samples  of  the 
effluent  are  of  such  stability  as  to  undergo  no 
putrefactive  change  when  kept  closed  up  from 
the  air  for  four  days.  Under  ordinary  conditions 
of  discharge  into  open  water  such  an  effluent 
would  be  entirely  unobjectionable. 

The  proper  distribution  on  trickling  beds  can 
be  attained  either  by  the  use  of  fixed  sprinkler 
heads  of  the  Columbus  type,  so  arranged  as  to 
discharge  intermittently  at  frequent  intervals,  or 
by  the  use  of  the  splashing  gravity  distributors 
designed  at  the  experimental  station  for  this  pur- 
pose. 

With  good  distribution  the  trickling  beds  show 
no  appreciable  tendency  to  clog.  During  the 
greater  part  of  the  year  solid  matter  accumulates 
on  the  surface  of  the  stones  throughout  the  bed, 
but  when  this  storage  reaches  a  certain  point, 
usually  in  the  early  spring,  the  solids  break  away 
and  come  off  in  the  eflduent  in  a  stable  condition. 
In  a  period  covering  two  years,  the  total  amount 
of  solid  matter  coming  off  balanced  that  going  on. 
The  filtering  material  at  the  end  of  the  experi- 
ments was  in  excellent  condition  and  showed  no 
storage  of  nitrogen. 

The  results  point  strongly  to  the  advantage  of 
operating  trickling  beds  under  conditions  as  uni- 
form as  possible.  Resting  periods  proved  dis- 
tinctly detrimental  to  the  work  of  the  beds,  and 
constant  operation  is  recommended  rather  than 
any  process  which  involves  alternate  working  and 
resting  periods. 

Septic  Tanks. — It  appears  from  the  experi- 
ments that  Boston  sewage  may  be  treated  in  the 
septic  tank  with  excellent  results,  and  that  a 
period  of  7  hours  is  a  sufficiently  long  one.  Thus 
operated,  an  open  tank  will  remove  40  per  cent. 
of  the  total  suspended  solids  and  60  per  dent,  of 
the  fixed  suspended  solids ;  its  effluent  shows  a 
decrease  of  about  25  per  cent,  in  organic  nitrogen 
in  solution  and  a  corresponding  increase  in  free 
ammonia.  The  septic  action  on  the  stored  solids 
is  an  active  one,  four-fifths  of  the  organic  solids 
deposited  disappearing  in  solution  or  as  gas. 
Fixed  solids  gradually  accumulate  so  as  to  render 
it  probable  that  tanks  would  require  cleaning 
about  once  in  two  years. 

On  the  whole,  however,  the  experiments  indi- 
cate that  the  septic  tank  need  not  be  used  at  all 
in  the  treatment  of  Boston  sewage.  Since  No- 
vember, 1906,  when  the  distribution  system  was 
put  in  order,  crude  sewage  has  been  treated  on 
one  of  the  trickling  beds'  with  perfect  success.  On 
the  whole,  the  effluent  from  this  filter  was  less 
frequently  putrescible  than  that  from  the  bed 
which  received  septic  effluent.  Furthermore,  the 
filter  taking  septic  effluent  showed  a  deposit  on 
its  floor,  due  to  secondary  reducing  changes,  which 
wa3  absent  from  the  crude  sewage  bed.  In  addi- 
tion, the  absence  of  the  odors  produced  by  spray- 
ing septic  sewage  is  an  advantage  of  considera- 
ble moment  in  favor  of  the  process  of  treating 
fresh  sewage.  Combined  with  the  saving  of  the 
cost  of  tanks,  in  the  neighborhood  of  $250,000, 
these  argments  seem  to  indicate  the  treatment  of 
crude  sewage  directly  on  trickling  beds  as  most 
desirable.  Modern  devices  for  ensuring  a  thor- 
ough preliminary  screening  should,  however,  be 
installed. 

Sedimentation  of  Trickling  Effluents. — The  sus- 
pended solids  which  appear  in  the  trickling  efflu- 
ent, though  inoffensive,  are  unsightly  and  in  many 
locations  might  require  removal.  By  a  sedimenta- 
tion of  two  hours  it  has  been  found  possible  to 
remove  about  half  the  suspended  solids.  This 
clarification  was  accompanied  by  an  improvement 
in  stability. 

In  the  case  of  Boston,  the  currents  of  the  har- 
bor would  be  amply  competent  to  care  for  the 
solid  matter  discharged  if  that  matter  were  of  an 
inoffensive   and    non-putrescible   nature.     Experi- 


ence with  the  system  at  present  in  use  has  indi- 
cated this  quite  clearly.  For  a  comparatively 
slight  improvement  in  stability,  it  does  not  ap- 
pear justifiable  to  go  to  the  expense  of  installing 
secondary  sedimentation  tanks.  The  sludge  ac- 
cumulating in  such  tanks  would  amount  to  2  or  3 
cu.  yd.  per  million  gallons  of  effluent,  3  serious 
problem  in  itself.  It  is  therefore  considered  by 
Messrs.  Winslow  and  Phelps  that  the  effluent  from 
the  trickling  beds  may  best  be  discharged  directly 
into  the  harbor  as  it  comes  from  the  beds.  A 
stable  effluent  under  such  conditions  could  cause 
no  nuisance  and  if  a  submerged  discharge  were 
provided  its  presence  would  scarcely  be  detected. 

Disinfection  of  Trickling  Effluent. — The  prob- 
lem of  bacterial  purification  still  remains  to  be 
considered,  since  the  trickling  bed  produces 
organic  stability  without  destroying  pathogenic 
bacteria.  In  the  case  of  Boston  harbor,  with  its 
large  contiguous  population,  its  bathers,  and  its 
shellfish  industry,  this  aspect  is  an  important  one. 
The  experiments  carried  out  during  the  last  two 
years  have  made  it  clear  that  the  effluents  from 
trickling  beds  may  be  so  purified  bacterially  by 
disinfection  with  chloride  of  lime  as  to  be  of 
much  better  quality  than  the  present  stream  en- 
tering Boston  harbor.  This  bacterial  purification 
requires  about  five  parts  of  available  chloride  per 
million  gallons  and  the  cost  of  treatment  would 
be  within  moderate  limits. 

The  process  of  disinfection  with  chloride  can 
be  applied  to  crude  sewage,  as  well  as  to  trickling 
effluent,  although  experiments  carried  out  at  the 
station  indicate  that  about  double  the  amount  of 
chloride  is  needed  on  account  of  the  reducing 
action  of  the  organic  matter  in  the  sewage.  Pend- 
ing the  construction  of  a  trickling  filter  plant  for 
the  treatment  of  the  organic  matter  in  Boston 
sewage,  it  might  well  be  purified  bacterially  by 
this  process  at  the  present  Moon  Island  outfall. 

General  Plan  for  Treatment. — The  sewage  out- 
fall of  the  South  metropolitan  district  at  Moon 
Island  is  the  one  which  threatens  most  seriously 
to  menace  the  purity  of  Boston  harbor;  and  it  is 
this  sewage  which  will  certainly  first  require  some 
different  method  of  treatment.  Messrs.  Winslow 
and  Phelps  have  therefore  considered  in  a  general 
way  the  practical  problem  of  dealing  with  this 
sewage  in  the  light  of  the  results  of  their  experi- 
ments. 

The  most  convenient  location  for  a  trickling 
filter  area  would  be  at  the  Calf  Pasture  in  Dor- 
chester, near  the  present  pumping  station.  This 
is  objectionable,  however,  on  account  of  its  prox- 
imity to  the  thickly  settled  portion  of  Dorchester. 
Furthermore,  the  necessity  for  excavating  about 
10  feet  of  mud  and  refilling  in  its  place  would 
greatly  increase  the  cost  of  constrflction  at  this 
point.  The  same  objections  apply  to  certain  waste 
areas  on  the  Neponset  marshes  which  suggested 
themselves  as  possibly  available.  The  headland 
of  Squantum  would  offer  an  ideal  opportunity  for 
building  trickling  beds,  but  the  difliculties  of  ob- 
taining land  in  another  town  militate  against  the 
use  of  this  site. 

The  southern  portion  of  Thompson's  Island 
would  furnish  a  location  free  from  all  the  ob- 
jections to  which  the  other  sites  are  open.  On 
an  embankment  1.500  ft.  long  the  sewage  could 
be  carried  from  Squantum  across  to  the  island, 
the  effluent  flowing  back  along  the  same  embank- 
ment to  the  existing  outfall  sewer.  The  pumping 
station  at  Dorchester  and  the  tanks  and  outlet  at 
Moon  Island  could  thus  be  used  without  .substan- 
tial changes.  Preliminary  estimates  of  the  cost 
of  building  50  acres  of  trickling  beds,  8  feet  deep 
and  equipped  with  the  gravity  distribution  sys- 
tem, including  the  embankment  with  its  two 
sewers,  an  efficient  grit  chamber,  a  reasonable 
purchase  price  for  the  necessary  land,  grading, 
stone  filling  brought  to  the  island  by  water,  con- 
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Crete  construction,  and  sprinklers,  are  in  the 
neighborhood  of  $1,800,000. 

If  this  capital  sum  were  borrowed  at  S  per  cent. 
on  a  25-year  loan,  the  annual  expense  for  interest 
and  sinking  fund  would  be  $126,800  a  year,  pay- 
ing off  the  entire  cost  in  the  25  year  period.  As 
a  matter  of  fact,  the  authors  of  the  paper  see  no 
reason  to  suppose  that  at  the  end  of  this  time  the 
plant  would  not  be  good  for  another  25  years 
without  substantial  reconstruction.  The  cost  of 
operation,  including  extra  pumping  and  super- 
vision would  amount  to  $70,000  a  year,  bringing 
the  total  cost  to  about  $200,000  a  year,  or  $5.50 
per  milUon  gallons  of  sewage  treated. 

The  effluent  from  the  trickling  beds,  wherever 
situated,  could  be  further  bacterially  purified  by 
disinfection  with  chloride  of  lime,  at  a  cost  of  ap- 
proximately $1.50  per  million  gallons,  or  $55,000 
annually. 

Pending  the  construction  of  filters  for  the  re- 
moval of  putrescible  organic  matter  from  Boston 
sewage,  if  it  should  seem  desirable  to  secure  bac- 
terial purificatioti,  this  may  be  effected  by  direct 
treatment  of  the  crude  sewage  with  chloride  of 
lime,  which  could  probably  be  done  for  $3.00  per 
million  gallons,  or  $110,000  annually. 

Experiments  are  now  in  progress  at  the  Experi- 
ment Station  to  test  the  practicability  of  higher 
rates  of  filtration  and  shallower  beds  than  those 
used  in  the  experiments  on  which  these  calcula- 
tions are  based,  as  well  as  on  the  treatment  of 
sewage  and  effluents  by  electrolytically  produced 
chloride.  It  it  hoped  that  these  experiments  may 
lead  to  a  material  reduction  in  the  estimated  cost 
of  the  purification  processes.  It  seems  clear, 
however,  that  the  combination  of  trickling  filters 
and  chemical  disinfection  will  solve  the  Boston 
sewage  problem  satisfactorily;  and  in  the  light  of 
present  knowledge  these  two  methods  are  the  most 
efficient  and  economical  available  for  the  purpose. 


Book  Kotes. 
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steam,  and  electrical  and  hydraulic  data.  Spe- 
cial care  has  been  taken  to  arrange  this  in- 
formation in  a  handy  shape,  and  to  check  it  to 
avoid  errors.  The  object  of  the  author  has  ap- 
parently been  to  bring  together  in  a  compact 
form  the  tables  and  formulas  likely  to  be  of  gen- 
eral use  in  the  office  of  a  designing  engineer, 
and  to  leave  for  the  reference  library  such  rules 
and  tables  as  are  required  but  rarely.  (Berkeley, 
Cal.,  R.  C.  Powell,  $2.00.) 


A  little  pamphlet  which  will  prove  particularly 
useful  to  mill  architects  and  others  who  use  tin 
roofs  to  a  considerable  extent  has  just  been  issued 
by  the  joint  committee  on  tin  plates  of  the  Nation- 
al Association  of  Master  Sheet  Metal  Workers 
of  the  United  States.  The  pamphlet  gives  a  brief 
history  of  tin  roofing,  discusses  its  advantages, 
and  then  gives  an  excellent  set  of  standard  specifi- 
cations, well  illustrated,  prepared  by  the  trustees 
of  the  association  after  long  study  for  the  purpose 
of  indicating  the  best  method  of  securing  the 
highest  grade  of  material  and  workmanship  in 
such  roofs.  There  are  also  practical  hints  regard- 
ing methods  of  carrying  on  construction,  pub- 
lished for  the  benefit  of  contractors.  Copies  of 
this  pamphlet  may  be  obtained  by  addressing  the 
president  of  the  Association,  Mr.  E.  L.  Seabrook, 
2^13  Oiestnut  St.,  Philadelphia,  Pa. 

A  second  edition  of  "Tables  for  Engineering 
Calculations,"  which  has  recently  been  brought 
out  by  Mr.  Richard  C.  Powell,  is  a  revision  and 
amplification  of  a  hand-book  which  he  compiled 
with  Mr.  Wm.  E.  Hawley  some  years  ago.  The 
new  edition  is  about  twice  the  size  of  the  first 
and  contains  additional  tables  which  the  experi- 
ence of  the  author  and  the  criticisms  of  other 
engineers  have  indicated  to  be  useful.  The  sec- 
tion on  hydraulics  has  been  compiled  in  large 
part  by  Professor  LeConte,  of  the  University  of 
California,  while  the  tables  of  rolled  steel  sec- 
tions have  been  furnished  by  the  Cambria  Steel 
Co.  The  book  is  likely  to  be  particularly  useful 
to  engineers  engaged  in  hydraulic  power  work. 
About  half  of  the  book  is  made  up  of  natural 
and  common  logarithms  of  numbers  and  trigo- 
nometrical functions,  functions  of  natural  num- 
bers, an  excellent  collection  of  conversion  factors, 
and  other  mathematical  tables  and  formulas. 
The  remainder  is  made  up  of  information  relating 
to   the   strength   of   materials,   the   properties   of 


A  good  many  readfers  of  The  Engineering  Rec- 
ord are  probably  aware  that  the  French  methods 
of  designing  walls,  dams  and  barrages  have  re- 
ceived much  study  by  specialists.  A  well-written 
presentation  of  the  current,  opinions  in  that 
country  on  this  subject  will  be  found  in  the  vol- 
ume on  "Barraees  en  Maconnerie  et  Murs  de  Res- 
ervoirs," by  Mr.  H.  Bellet,  an  engineer  whose 
visit  to  this  country  about  eighteen  months  ago 
will  be  recalled  by  a  number  of  readers.  The 
author  first  takes  up  the  general  problem  of  calcu- 
lating the  cross-section  of  a  masonry  dam  and  in 
the  second  chapter  there  is  a  brief  discussion  of 
the  advantages  and  drawbacks  of  dams  of  dif- 
ferent materials.  Seven  chapters  are  then  de- 
voted to  a  historical  review  of  masonry  dam 
design,  beginning  with  the  early  works  in  Spain 
and  France  and  then  taking  up  in  detail  the  pro- 
files planned  by  eminent  French  engineers  and 
carried  out  in  one  or  more  structures.  This  por- 
tion of  the  book  is  equally  explicit  regarding 
theory  and  actual  construction,  and  will  be  found 
of  particular  interest  to  those  who  desire  to  be- 
come acquainted  with  the  views  that  have  been 
developed  in  France.  Next  there  is  an  elaborate 
theoretical  analysis  of  dams  both  straight  and 
curved  in  plan,  in  which  the  author  refers  to 
similar  work  done  by  other  French  engineers 
and  thus  rounds  out  his  own  analysis  in  a  com- 
prehensive manner.  This  theoretical  study  is 
followed  by  a  description  of  a  large  number  of 
structures,  mostly  European,  but  including 
some  American  examples  and  a  few  from  Great 
Britain.  The  practical  design  of  dams  is  next 
taken  up  and  attention  is  given  to  those  features 
of  design  and  construction  not  previously 
discussed.  The  volume  closes  with  the  regu- 
lations of  the  French  government  controlling 
the  construction  of  dams  and  demonstrations  of 
a  number  of  the  more  important  formulas  in  the 
work.  It  is  unnecessary  to  critically  review  the 
mathematical  work  of  the  author  in  this  volume, 
as  it  follows  very  largely  the  accepted  French 
practice.  Design  of  masonry  dams  of  consid- 
erable height  in  France  is  based  rather  more 
completely  on  methematical  analysis  than  is  the 
custom  in  the  United  States,  and  for  this  reason 
the  volume  under  review  will  be  found  a  par- 
ticularly interesting  one.  (Grenoble,  France,  A. 
Gratier  &  J.  Rey,  8.25  francs.) 


Letters  to  the  Editor. 


Sheet  Piling  and  Earth  Pressure. 
Sir  :  In  your  discussion  on  Nov.  16  of  the 
paper  by  Mr.  J.  C.  Meem  on  "The  Bracing  of 
Trenches  and  Tunnels,  with  Practical  Formulas 
for  Earth  Pressures,"  it  seems  to  me  that  you 
have  misunderstood  his  views  in  two  points. 
You  state  that  in  the  case  of  dry,  sandy  material 
he  would  employ  "the  generally  accepted  theory 
of  earth  pressure,  the  law  of  whose  variation 
with  the  depth  below  the  surface  is  similar  to 
that  of  liquid  pressure."  As  a  matter  of  fact, 
Mr.  Meem's  paper  does  not  admit  at  any  time 
that  earth  and  aqueous  pressures  are  allied,  al- 
though it  agrees  with  the  common  theory  of 
hydrostatic  pressures  in  saturated  soils.  The 
opinion  of  the  author  of  the  paper  also  seems 
to  be  that  the  drier  the  sand  the  more  it  tends 
to  wedge  itself  between  the  sheeting  and. the 
natural  slope  line  and  throw  a  series  of  arches 
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to  hold  itself  up.  This  also  applies  to  the 
'internal  cohesion"  of  the  particles.  It  will  be 
noticed  that  the  author  does  not  make  much 
use  of  this  arch  action,  except  as  increasing  the 
factor  of  safety,  but  depends  on  the  tightness  of 
the  sheeting  and  bracing  to  hold  the  upper 
masses  of  material  in  place  while  working  below. 
Of  course,  there  must  be  a  theoretical  move- 
ment, which  gives  what  the  author  terms  "ex- 
ternal coherence"  by  tending  to  produce  the 
wedging  action  above  mentioned. 

It  seems  to  me  that  the  theory  of  Mr.  Meem 
gives  results  more  in  harmony  with  observed 
conditions  than  the  older  theories  based  upon 
assumed  conditions  in  the  earth  that  very  rarely, 
if  ever,  exist.  It  is  directly  at  variance  with 
the  theories  of  high  authorities,  approved  by 
long  use,  but  why  should  it  not  be  accepted  if 
it  accords  best  with  those  conditions  observed 
in  practical  work?  Foundations. 


Garbage    Reduction    in    Toledo. 

Sir:  Referring  to  Mr.  Cook's  interesting  ar- 
ticle in  your  issue  of  Oct.  12,  on  the  "Garbage 
Reduction  Process  at  Toledo,"  I  beg  to  suggest 
that,  instead  of  saying  "the  garbage  at  Toledo, 
Ohio,  is  treated  by  the  reduction  process,  etc.,"" 
you  should  change  this  to  the  past  tense.  Mr. 
Cook  comments  upon  the  commercial  aspect  of 
garbage  reduction  by  mentioning  the  fact  that 
a  receiver  had  to  be  appointed  to  take  charge  of 
the  company's  affairs;  but  concerning  the  sani- 
tary aspect  of  the  system  it  may  be  of  further 
interest  to  your  readers  to  know  that,  in  spite 
of  the  elaborate  precautions  which  were  taken 
to  prevent  offense  from  the  workings  of  the 
plant,  it  was  enjoined  by  the  courts  as  a  nuisance 
and  went  out  of  commission  last  July,  since 
which  time  the  city  has  returned  to  the  prim- 
eval method  of  dumping  garbage  on  farm  lands.. 

When  the  city  entered  into  this  reduction  con- 
tract (some  three  years  ago),  it  looked  as  if  it 
were  a  very  favorable  arrangement,  as  the  re- 
duction company  agreed  to  receive  and  dispose 
of  the  garbage  free  of  charge.  But,  owing  to 
the  fact  that  the  reduction  system  was  to  be 
employed,  it  was  found  impossible  to  find  an  ad- 
vantageous location  for  the  plant,  which  was 
finally  built  so  far  from  the  center  of  produc- 
tion that  the  average  cost  of  hauling  the  gar- 
bage to  it  has  been,  I  am  told,  about  $1.30  per 
ton;  in  contrast  with  which  other  cities  have 
found  it  possible  to  conduct  centrally-located 
incinerating  plants  at  a  less  cost  per  ton,  in- 
cluding both  the  collection  of  the  garbage  and 
its  final  destruction  by  a  process  which  also  en- 
ables the  city  to  dispose  of  combustible  rubbish, 
waste  paper,  etc.,  which  a  reduction  plant  can- 
not receive. 

In  my  opinion,  it  is  to  the  principle  of  de- 
stroying municipal  refuse  by  fire  that  we  must 
look  for  a  satisfactory  solution  of  this  knotty 
problem,  at  least  in  all  except  our  very  largest 
cities,  which  still  show  some  possible  promise  of 
producing  organic  garbage  in  sufficient  quanti- 
ties to  cover  the  heavy  expense  and  deprecia- 
tion incidental  to  a  reduction  plant,  when  all 
conditions  are  distinctly  favorable. 
Yours  very  truly, 

Toledo,  Nov.  19.  George  V.  Rhines. 


Graphic  Solution  of  a  Problem  in  Hydraulics. 
Sir:  In  a  recent  test  in  the  Engineering  De- 
partment of  the  University  of  Montana  it  was 
necessary  to  determine  beforehand  the  exact  dis- 
tance to  one-hundredth  of  an  inch  that  a  wood- 
en ball,  as  shown  in  the  sketch,  would  sink  when 
placed  in  a  measuring  tank,  as  the  gauge  attach- 
ments for  measuring  the  outflow  of  water  were 
connected  to  this  float.  The  ball  was  carefully 
designed  and  trued  up  to  a  4-in.  radius.  The 
material  of  which  it  was  made  was  wood  found 
to    have    a    specific    gravity    of    0.62.     The    dis- 
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tance  r  to  which  the  sphere  will  sink  when 
placed  in  water  will  be  such  that  the  exact 
weight  of  the  displaced  water  will  just  equal 
the  weight  of  the  wooden  sphere.  The  solution 
of  this,  however,  leads  to  a  cubic  equation  and 
a  method  of  attack  was  then  sought  for  that 
did  not  involve  higher  mathematics.  The  method 
as  shown  in  detail  will  be  found  useful  not  only 
in  solving  any  cubic  equation,  but,  in  fact,  an 
equation  of  any  degree  whatsoever. 

Let  r  be  the  radius  of  the  sphere,  which  is 
4  in. ;  w  will  be  the  weight  per  cubic  foot  of 
water,  W  be  the  weight  per  cubic  foot  of  wood, 
and  .s  be  the  specific  gravity  of  the  wood,  which 
is  0.62. 

The  volume  of  a  segment  of  a  sphere  of  depth 
s  is  "■  (r2° — Vi^)-  The  volume  of  a  sphere  is 
V.  ^  r'. 

Since  the  weight  of  the  sphere  is  equal  to  the 
weight  of  the  displaced  water,  tt  {r^ — Yi^?)  w  = 
V,  T  r^  W. 

Clearing  fractions  and  cancelling  ^  —  3  rs' 
4-  4  >^  .s  =  o. 

Substituting  our  particular  values  for  r  and  s 
we  have  the  following  cubic  equation : 
r^  —  12  r'  +  158.72  =  0. 

The  easiest  way  and  the  way  that  is  suf- 
ficiently accurate  for  handling  equations  of  this 
sort  and  of  higher  degree  is  to  divide  the  equa- 
tion into  two  parts,  thus : 

z'  =  12  2"  —  158.72 r. 

— yi  =  2* II. 

JI2  =z    12   z'  —   158.72 III. 

Now  it  is  easily  seen  by- looking  at  equation  I 
that  if  we  find  a  value  of  yi  that  maKes  equa- 
tion II  reduce  to  zero  and  an  equal  value  of  jij 
that  makes  equation  III  reduce  to  zero,  this 
value  when  substituted  in  equation  I  will  make 
it  also  reduce  to  zero.  In  other  words  this  is 
one  of  the  values  of  s  we  are  looking  for.  In 
the  diagram  the  two  equations  II  and  III  have 
been  plotted  to  the  same  scale  with  values  of  y 
as  ordinates  and  z  as  abscissas.  Now  by  look- 
ing carefully  at  the  plot,  we  see  that  the  two 
curves  cross  each  other  at  three  places.  Hence 
each  one  of  these  values  is  a  solution  of  equa- 
tion I. 

Scaling  these  ofl  we  find :  Zi  =  — 3.23,  Zi  = 
-f4.65,  and  Zz  =  -f  10.58. 

As  a  check  that  these  values  are  correct  their 
sum  should  be  equal  to  the  second  term  in  equa- 
I  which  is  -|-I2.  As  the  sum  of  the  above  three 
values  gives  -I-12  we  conclude  that  they  are  cor- 
rect as  far  as  they  have  been  carried  out,  since 
there  are  no  exact  roots  in  the  above  equation. 

The  only  possible  value  for  our  float  is  thus 
seen  to  be  4.65  in.  ■ 

Robert  Sibley. 

Missoula,  Mont. 


Treating  Wood  Paving  Blocks. 

Sir:  In  the  paper  on  "Requirements  for 
Treating  Wood  Paving  Blocks"  in  your  issue  of 
Nov.  16  I  find  several  valuable  suggestions  on 
a  matter  which,  at  this  particular  time,  is  at- 
tracting considerable  attention  in  New  York 
City,  and  I  would  like  to  add  a  trifle  on  this 
subject  and  also  to  correct  a  statement  which 
appears  in  the  paper  to  the  effect  that  Brooklyn 
is  using,  or  has  used  recently,  the  specification 
which  is  referred  to  in  the  table  showing  the 
comparative  requirements  of  several  cities  as  to 
class  of  timber  used,  treatment,  etc. 

Early  in  1906  I  found  this  Brooklyn  specifica- 
tion for  wood  block,  as  quoted,  in  vogue.  It 
was,  I  believe,  Mr.  Tillson's  own  specification, 
having  been  compiled  for  the  borough  in  1903. 
This  old  specification  I  promptly  concluded  to 
be  defective,  in  that  (i)  No  provision  was  made 
for  seasoning  timber  for  paving  blocks;  (2)  "All 
heart"  long  leaf  pine  was  required,  which  was 
not  procurable  except  with  great  waste  of  ma- 
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terial  in  cutting  blocks;  (3)  In  allowing  no  other 
class  of  timber  to  be  used  in  competition  with 
this  high-priced  timber;  (4)  In  calling  for  treat- 
ment of  unseasoned  blocks  with  an  antiseptic 
waterproofing  mixture,  of  which  50  per  cent, 
might  be  creosote  of  uncertain  quality  or  spe- 
cific gravity;  (5)  In  using  in  this  mixture  50  per 
cent,  of  resin,  which  is  more  costly  than  creo- 
sote and  not  of  equal  value  as   a  preservative ; 

(6)  In  allowing  a  variation  of  only  one  inch  in 
the  length  of  the  blocks,  thus  adding  to  the  cost 
and  was.te  in  cutting  from  merchantable  timber 
and  in  allowing  blocks  as  thin  as  zyi  in.,  which 
would    tend    to    warp    and    check    under    traffic; 

(7)  In  making  no  provision  for  waterproofing 
the  joints;  (8)  In  bedding  the  blocks  on  an  un- 
stable mortar  bed,  composed  of  only  one  part 
of  cement  to  four  parts  of  sand;  (9)  In  provid- 
ing a  concrete  base  only  4  in.  in  thickness. 

In  taking  this  matter  up  in  Brooklyn  I  advo- 
cated the  use  of  Southern  black  gum  as  a  cheap 
alternative  for  long  leaf  yellow  pine,  and  urged 
as  a  substitute  for  a  light  or  volatile  creosote 
oil  a  heavier  creosote  oil  unmixed  with  resin, 
advocating  also  a  waterproof  joint  between  the 
blocks,  which  were  to  be  laid  on  a  thoroughly 
mixed  and  richer  mortar  bed,  carried  on  at  least 
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Solution  of  Hydraulic  Problem. 

5  in.  of  concrete  as  a  minimum  foundation,  and 
I  had  the  department  chemist  conduct  tests  of 
the  heavy  creosote  oils  so  as  to  determine  their 
value  and  permanency  as  a  substitute  for  the 
lighter  oils  and  resin  called  for  in  the  old  speci- 
fication. Through  my  efforts  in  this  direction, 
with  the  co-operation  of  Mr.  Tillson,  a  specifica- 
tion was  compiled  in  1906,  which  has  been  in 
print  for  some  time,  containing  the  following  re- 
quirements for  wood  paving  blocks : 

1.  Well  seasoned  timber  of  long  leaf  pine, 
Southern  black  gum  or  tamarac. 

2.  An  allowance  of  10  per  cent,  for  maximum 
volume  of  sap  wood  in  blocks  (which  restriction 
should  not,  however,  be  applied  to  the  black 
gum). 

3.  No  blocks  shorter  than  6  in.  or  longer  than 
8  in.,  and  no  variation  from  the  depth  of  the 
block  or  the  width,  so  as  to  secure  an  even  sur- 
face and  close  transverse  joints  throughout. 

4.  A  straight  creosote  of  1.12  specific  gravity 
at  68  deg.  F.,  of  which  not  less  than  20  lb.  to 
the  cubic  foot  of  timber  is  required. 

5.  A  maximum  absorption  by  a  treated  block 
of  3  per  cent,  when  dried  at  100  deg.  F.  in  a 
ventilating  oven  for  24  hours.  (This  require- 
ment, as  Mr.  Tillfon  says,  is  a  valuable  test.) 

6.  No  burden  on  the  contractor  for  cost  of  in- 
spection at  the  works,  the  city  to  assume  this 
expense  directly. 

7.  A  strong  mortar  bed  of  one  part  of  cement 
to  two  and  a  half  parts  of  screened  sand,  all 
carried  on  a  5-in.  concrete  base. 

The  comparison  with  the  so-called  Brooklyn 
specification  seems  unfair,  as  it  had  been  obso- 
lete for  more  than  a  year.  , 

After  many   inspections   of  pavements   of  this 
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class  and  visits  to  several  block  plants,  it  would 
seem  that  the  defects  in  wood  block  pavements 
as  produced  to-day  for  the  several  boroughs  of 
New  York  City  are  due  in  a  great  measure  to 
the  lack  of  selection  and  seasoning  of  the  tim- 
ber before  treatment  and  to  the  steaming  and 
softening  of  the  fiber  under  a  continuous  high 
temperature,  to  which  the  raw  block  is  treated 
under  what  the  old  Manhattan  Borough  specifi- 
cations peculiarly  designated  as  "dry  heat,  i.  e.: 

"In  preparing  the  blocks  to  receive  the  creo- 
sote mixture  they  shall  be  placed  in  an  air- 
tight cylinder,  in  which  dry  heat,  or  heat  pro- 
duced by  superheated  steam,  is  maintained 
and  raised  to  a  temperature  of  215°  Fahr.,  for 
one  hour,  for  the  purpose  of  expelling  mois- 
ture; the  heat  is  then  to  be  increased  until  it 
has  reached  285°  Fahr,  this  heat  being  main- 
tained for  a  period  of  three  hours,  or  until  the 
block  is  completely  sterilized.  Application  of 
heat  is  then  to  be  stopped  and  the  temperature 
of  the  cylinder  allowed  to  fall  for  one  hour,  or 
until  the  same  has  been  reduced  to  250°.     ' 

Some  instructive  tests  on  railroad  ties  and 
samples  therefrom,  conducted  under  Mr.  Pin- 
chot  of  the  U.  S.  Forestry  Service,  indicate  that 
in  wood  block  treatment  as  practised  by  several 
of  our  producers  to-day,  where  high  tempera- 
tures are  maintained  in  the  impregnating  cylin- 
der carrying  the  green  blocks,  the  great  amount 
of  comparative  free  water  carried  in  the  blocks 
gives  a  soaking  or  steam  treatment  for  this  long 
period  of  five  hours,  which  has  a  permanent  and 
deleterious  effect  upon  the  fiber.  It  must  in  ef- 
fect be  practically  a  steam  treatment. 

At  the  Yale  Forest  School  this  deterioration 
in  strength  of  the  timber  has  been  noted,  and  it 
is  found  that  if  "the  steam  process  has  not  been 
excessive"  subsequent  seasoning  by  a  drying 
process  will  restore  the  greater  part  of  the 
strength  of  the  timber  lost  by  the  high  stean» 
treatment. 

In  the  tests  also  of  the  Forest  Service  at  the 
Louisiana  Purchase  Exposition  it  was  founds 
with  the  original  strength  of  loblolly  pine  ties 
taken  at  100,  the  strength  after  10  lb.  steam  pres- 
sure for  a  period  of  four  hours,  was  reduced  to 
89  lb.,  and  with  100  lb.  steam  pressure  for  four 
hours  it  was  reduced  to  41  lb.  The  increase  in 
strength  of  seasoned  or  kiln-dried  timbers  is  too 
well  known  to  need  comment.  Re-soaking  with 
water  lowers  the  seasoned  timber  to  a  very  ma- 
terial extent,  but  on  thorough  soaking  with  creo- 
sote the  strength  is  but  slightly  reduced. 

I  note  these  features  and  the  need  of  getting 
some  more  definite  information  on  this  subject 
than  is  at  the  present  time  at  hand,  and  believe 
that  radical  changes  will  shortly  ensue  in  the 
process  of  manufacture  of  city  paving  blocks. 
What  we  require  is  a  thoroughly  seasoned,  thor- 
oughly sterilized  and  waterproofed  block  of  high 
compressive  strength,  but  not  too  smooth  on  the 
end  of  fiber,  with  low  cost  as  a  first  and  last  re- 
quirement. 

I  am  of  the  opinion  that  Southern  black  gun* 
will  fill  fairly  well  the  need  for  competition 
against  high-priced  long  leaf  pine  and  greatly 
reduce  the  cost,  with  good  results  in  durability 
on  the  street.  Yellow  pine  specifications  must  be 
adapted  to  this  new  timber  as  to  the  amount  of 
heart  or  sap,  and  as  the  specific  gravity  is  less 
a  properly  treated  block  may  not  sink  in  water. 
Anything  more  than  20  lb.  of  heavy  oil  would 
seem  to  be  an  extravagant  treatment,  except  for 
very  heavy  traffic  streets,  and  some  less  expen- 
sive and  perhaps  inactive  filler  might  be  found 
as  a  substitute  for  resin,  to  be  mixed  with  heavy- 
creosote  oil. 

In  some  averages  taken  by  me  at  the  works,, 
comparatively  green  long  leaf  pine  and  black 
gum  timber,  said  to  have  been  cut  three  month* 
and  exposed  to  dry  weather,  showed  weight* 
per  cubic  foot  respectively  of  51  and  59  lb.  These 
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weights  would  be  reduced  in  the  pine  from  51 
lb.  to  perhaps  43  or  44  lb.  and  in  the  gum  from 
59  lb.  to  about  38  lb.  if  blocks  were  actually  sea- 
soned before  injection  of  the  creosote.  Tests 
we  now  have  under  way  will  shortly  throw  more 
light  on  the  comparative  weights  of  (1)  green, 
(2)  steamed  and  vacuum  drawn,  and  (3)  treated 
blocks. 

A  wise  move  has  been  made  by  the  Municipal 
Elngineers  in  an  attempt  to  establish  uniform 
highway  practice  throughout  the  city,  several 
engineers  of  the  boroughs  acting  ex-officio  on 
this  committee,  and  it  is  hoped  that  a  thoroughly 
practical  standard  specification  will  be  g^iven  out 
during  this  winter  for  the  coming  season,  which 
will  be  alike  beneficial  to  the  city  and  to  the 
manufacturer,  in  settling  several  vexing  ques- 
tions as  to  the  necessarj-  seasoning  for  raw  tim- 
bers before  treatment — as  to  the  amount  of  resin, 
if  any,  and  the  quantity  and  quality  of  creosote 
oils  necessary  for  the  several  classes  of  timber 
suitable  for  paving  blocks. 

Respectfully,      R.  W.  Creuzbaur. 
G>nsulting  Enginjer  of  Public  Works. 

Brooklyn,  Nov.  20. 


What  is  the  size  of  a  vitrified  pipe  for  a  dis- 
charge of  45  cu.  ft.  per  second  flowing  full  at 
an  0.8  per  cent,  grade?  In  this  case  c  =  no.  It 
is  evident  that  a  smaller  size  than  the  one  ob- 
tained from  the  diagram  for  45  cu.  ft.  per  sec- 
ond will  suffice.  Divide  45  by  1 10/100  and  41  will 
be  obtained.  Using  41  instead  >of  45  for  the  dis- 
charge in  the  diagram  and  a  grade  of  0.8  per 
cent.,  a  diameter  of  2.7  ft.  and  a  velocity  of 
7.5  ft.  per  second  will  be  obtained.  The  nearest 
commercial  size  of  vitrified  pipe  would,  of  course, 
be  used.  The  velocity  7.5  is  to  be  multiplied  by 
I.I,  for  the  real  discharge  is  45  and  not  41.  The 
velocity  will,  therefore,  be  8.25  ft.  per  second. 

A  6-ft.  circular  masonry  conduit  of  ordinary 
good  work  at  a  grade  of  0.3  per  cent,  is  to  dis- 
charge into  three  cast-iron  pipes,  two  of  which 
are  to  be  of  the  same  size,  djtermine  the  sizes  of 
the    cast-iron    pipes.     For    the    masonry    conduit 


which  D  IS  given  in  feet. 

The  above  equation  reduced  becomes,  with  c 
=:  100,  Q  =  43.23  D  ""  .J  "■".  The  logarithmic 
form  of  this  equation  log  Q  =  1.63580  X  2.63 
log  D  -f  0.54  log  s. 

This  equation  is  linear  in  form.  If,  therefore, 
cross-section  paper  be  ruled  to  a  logarithmic  scale 
in  the  same  manner  as  the  ordinary  slide  rule 
is  divided,  the  relation  between  Q  and  s  on  this 
kind  of  ruling  will  be  a  straight  line  for  any 
diameter.  To  obtain  the  straight  line  for  D  := 
3  ft.,  substitute  this  value  of  D  in  the  logarithmic 
equation,  and  compute  two  sets  of  values  for  Q 
and  s.  Plot  these  points  on  the  logarithmic  cross- 
section  paper  and  connect  them  by  a  straight 
line.    This  line  is  the  3-ft.  diameter  line. 

For  instance,  log  3  =  0.47712  and  log  Q  = 
2.89063  +  0.54  log  .s. 


HVDRAITUC    Dl.\GR.\M    FOR    CIRCULAR    PlPES. 

Sir:  In  the  accompanying  diagarm,  the  re- 
sults of  the  Hazen-Williams  formula  for  flow 
in  pipes,  r  =  r  r  "■"  j  °'*'  0.00 1  — "■"*'  are  repre- 
sented graphically.  It  is  the  writer's  opinion 
that  a  properly  prepared  diagram  has  decided  ad- 
vantages over  tables  or  even  slide  rules  specially 
tnade  for  the  formula.  The  relations  of  the  dis- 
charge, slope,  diameter  and  velocity  are  present- 
ed in  the  diagram  instantly  and  clearly;  and  the 
effect  of  a  modification  of  one  of  the  factors  on 
•he  values  of  the  other  factors  is  readily  ob- 
tained. 

In  the  above  formula,  c  is  a  constant,  the  value 
of  which  is  dependent  on  the  character  of  the 
material  of  the  pipe  or  conduit,  and  is  inde- 
pendent of  the  mean  hydraulic  radius  and  the 
slope.  It  is,  therefore,  different  from  c  in  Kut- 
ter's  modification  of  Chezy's  formula.  The  other 
sj-mbols  of  the  formula  are  the  same  as  in 
Chezy's  formula ;  v  ^  velocity  in  feet  per  sec- 
ond, r  =  mean  hydraulic  radius,  and  J  =  sine 
of  slope. 

A  few  problems  will  be  given  to  illustrate  the  uses 
of  the  diagram.  These  will  be  followed  by  a  brief 
discussion  of  the  method  of  plotting  the  equa- 
tion. Along  the  horizontal  line,  the  grade  of 
the  pipe  is  given  in  percentages  or  in  feet  drop 
per  100  ft  of  distance,  along  the  vertical  line 
the  discharge  for  pipes  flowing  full  is  given  in 
cubic  feet  per  second;  one  set  of  inclined  lines 
gives  the  diameter  of  the  pipe;  the  other  set 
gives  the  velocity  in  feet  per  second. 

The  diagram  is  based  on  a  value  of  c  equal 
to  100,  and  values  of  c  for  different  kinds  of 
material  are  given  in  the  accompanying  table. 
Judgment  is  required  in  the  selection  of  the 
proper  value  of  c. 

Table  or  V'alves  or  c  m  Hazeh-Williaus  Formula. 

Class  of    pip* c 

Very  beM  cast  iron  pipe 140 

Good  new  cast  iron  pipe 1 30 

Tnberculated  cast  iron   pipe 80  to  110 

New  riveted   steel   pipe no 

Lead,  brass,  tin  and  glass  pipe 30  to  140 

Smooth  wooden  pipe 1 20 

Brick   sewers    100 

Vitrified  pipe  no 

Smooth,  clean   masonry 140 

Slime-coated  masonry    130 

Ordinary  good  masonry 120 

It  is  required,  for  example,  to  find  the  size  of 
a  brick  sewer  flowing  full  for  a  discharge  of 
250  cu.  ft.  per  second  and  a  grade  of  0.55  per 
cent.  In  this  case  c  =  100.  The  intersection  of 
an  interpolated  line  of  0.55  per  cent,  grade  with 
a  250  discharge  line  gives  a  diameter  of  about 
5  ft.  8  in.,  and  a  velocity  of  9.8  ft.  per  second. 
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c  =  120,  and  for  the  cast-iron  pipe  c  =  130. 
The  discharge  through  the  masonry  conduit  flow- 
ing full  is  210  X  1-2  =  252  cu.  ft.  per  second. 
The  discharge  through  one  42-in.  cast-iron  pipe 
at  a  0.4  per  cent,  grade  is  60  X  i-3  =  78  cu.  ft. 
per  second ;  and  through  a  48-in.  at  the  same 
grade,  the  discharge  is  83  X  i-3  =  108.  There- 
fore, two  41-in.  pipes  and  one  48-in.  will  give 
a  discharge  of  264  cu.  ft.  per  second.  This  com- 
bination of  cast-iron  pipes  will  more  than  take 
care  of  the  flow  from  the  masonry  conduit. 

It  will  be  noticed  that  the  Hazen-Williams  for- 
mula is  exponential  in  form  and  lends  itself  read- 
ily to  logarithmic  computations.  Advantage  has 
been  taken  of  this  to  employ  logarithmic  cross- 
sectioning  for  the  diagram  so  that  all  lines  will 
be  straight  arxi  in  parallel  groups. 

Multiplying  the  velocity  v  by  the  area  A  of 
the  conduit  in  square  feet,  the  discharge  Q  will 
be  obtained  in  cubic  feet  per  second.  It  is  to  be 
remembered,  that  the  mean  hydraulic  radius  r 
equals  one-fourth  of  the  diameter  /)  of  a  cir- 
cular pipe.  A  =  Va  -f  D^,  r  =  ■%,  D,  Q  =  Av 


For  J  =  .0001 ;  log  .s  =  — 4. 

log  Q  -  0.73063 ;  Q  -  5-38. 

For  .s  =:  o.io;  log  s  =  — I. 

log  Q  =  2.35063 ;  Q  =:  224. 

Plot  the  points  {s  =  .0001,  Q  —  5-38)  and 
(.10,  224)  and  connect  them  by  a  straight  line  to 
obtain  the  line  for  a  diameter  of  3  ft.  The 
other  lines  can  be  obtained  in  the  same  manner. 
It  willbe  noticed  that  all  these  lines  should  be 
parallel. 

The  velocity  lines  can  be  obtained  in  a  simi- 
lar manner  from  an  equation  giving  the  relation 
of  Q,  V,  and  J.  Or  the  diameter  lines  can  be 
used  to  obtain  the  velocity  lines  by  help  of  the 
relation  Q  =  Av.  The  velocity  lines  will  also 
be  parallel  to  each  other. 

Very  truly, 

Samuel  D.  Bleich. 
New  York,  Nov.  16. 

[Similar  diagrams  giving  the  discharge  in  gal- 
lons were  printed  in  The  Engineering  Record  of 
Jtme  20,  1903.] 
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The  Abuse  of  Cost  Data. 


A  contractor  of  many  years'  experience  on 
large  work,  whose  father  and  grandfather  before 
him  had  also  been  contractors,  recently  declared 
publicly  that  if  a  man  could  prognosticate  accu- 
rately the  cost  of  proposed  construction  under- 
takings, that  man  could  command  remuneration 
which  would  soon  make  him  a  prince  even  among 
the  very  wealthy.  In  the  same  connection  it  was 
also  affirmed  by  more  than  one  man  of  wide  ex- 
perience that  it  was  absolutely  impossible  for 
any  man  to  tell  the  cost  of  any  large  proposed 
engineering  work  until  it  was  completed,  and 
even  then  it  was  not  always  possible  to  determine 


the  cost  accurately  in  detail.  Such  statements 
doubtless  will  at  once  excite  the  interrogatory 
convolution  of  the  brain  of  many  a  younger 
member  of  the  profession,  and  of  some  also  who 
can  count  some  score  of  years  since  first  they 
carried  the  rod.  In  these  days  there  is  a  grow- 
ing tendency  in  some  quarters  to  place  de- 
pendence upon  cost  analysis  methods  and  records 
of  cost  data,  to  an  unwarranted  degree. 

As  a  commentary  upon  methods  of  making 
estimates  for  proposed  civil  engineering  works 
the  testimony  presented  at  hearings  concerning 
the  Ashokan  dam  contract  now  in  progress  in 
New  York  City  has  more  than  passing  interest. 
As  explained  in  some  detail  last  week  in  The 
Engineering  Record,  this  contract  was  awarded 
on  the  basis  of  unit  prices  and  the  engineers' 
estimated  quantities  to  a  bidder  whose  tender 
was  about  two  and  a  third  million  dollars  higher 
than  the  lowest  bid.  Although  within  the  clearly 
prescribed  power  of  the  Board  and  by  no  means 
an  unprecedented  act  in  principle,  the  award 
elicited  criticism  from  local  newspapers,  and  in 
course  of  time  the  investigation  now  progressing 
was  instituted  by  the  Commissioners  of  Accounts. 
Investigations  are  an  inevitable  and  necessary 
feature  of  public  affairs,  and  their  value  in  show- 
ing good  as  well  as  bad  administration  is  im- 
portant, provided  the  examination  is  a  fair  one. 
That  the  present  investigation  of  the  Board  of 
Water  Supply  is  proceeding  along  questionable 
lines  seems  to  be  the  opinion  of  those  who  have 
attended  the  meetings  and  do  not  judge  the 
testimony  from  the  incomplete  newspaper  re- 
ports solely. 

The  engineers  of  the  Board  believe  that  the 
lowest  bid  was  much  below  the  reasonable  prob- 
able cost  of  the  work,  and  the  investigation 
practically  hinges  on  the  value  to  be  placed  on 
their  judgment.  The  Board  held  that  the  low 
tender  of  the  lowest  bidder  and  its  inexperience 
in  the  class  of  work  covered  by  the  contract, 
consisting  largely  of  rolled  earth  embankments 
for  large  dams,  was  deemed  sufficient  reason  for 
the  award  made  to  a  higher  bidder,  for  records  of 
many  cases  under  similar  circumstances  showed 
that  delay,  additional  expense  and  much  other 
trouble  had  resulted  from  giving  the  contract  to 
the  lowest  of  all  the  responsible  bidders.  The 
construction  of  the  dams  within  the  time  stipu- 
lated in  the  contract  is  highly  important,  because 
the  additional  water  is  urgently  needed  by  the 
city.  The  president  of  the  company  which  made 
the  lowest  bid,  who  was  abroad  at  the  time  of 
the  bidding,  subsequently  stated  that  he  believed 
his  tender  was  too  low,  but  his  engineer  stood 
by  his  figures  and  testified  that  he  estimated  there 
would  be  something  over  two  million  dollars 
gross  profits. 

Quite  naturally  the  technical  features  of  the 
controversy  hinge  upon  the  ability  of  engineers 
and  contractors  to  estimate  with  some  degree  of 
accuracy  the  cost  of  large  works  extending  over 
a  period  of  years ;  there  may  be  political  con- 
siderations back  of  the  investigation  that  have 
not  yet  been  made  public.  The  three  engineers 
hired  by  the  Commissioners  of  Accounts  to  help 
them  in  the  investigation  are  strong  advocates 
of  the  cost-analysis  method  of  estimating.  On 
the  contrary,  the  chief  engineer  of  the  Board 
testified  that  he  believed  published  cost  data,  with 
their  usual  meagre  statements  of  conditions, 
were  exceedingly  unreliable  bases  for  important 
estimates.  For  work  like  that  under  discussion, 
he  could  make  a  safe  estimate  only  by  exercise 
of  judgment  trained  by  his  long  experience  in 
this  class  of  work,  guided  by  a  knowledge  of 
the  total  unit  costs  of  the  most  important  items, 
gained  from  completed  works  with  which  he 
had  been  personally  connected  or  with  which  he 
had  intimate  knowledge.  He  further  testified 
that   he   had   made   many  estimates   of   the   cost 


of  work  in  this  way  which  had  been  closely  con- 
firmed by  the  actual  total  cost  of  the  work  when 
completed. 

According  to  testimony  during  the  investiga- 
tion, the  lowest  bidder's  estimate  seems  to  have 
been  made  by  one  engineer  and  to  have  been 
merely  reviewed  by  two  other  persons,  one  of 
whom  checked  it  by  aid  of  published  cost  data.  In 
sharp  contrast  were  the  methods  of  the  second 
bidder  to  whom  the  contract  was  given.  Great 
care  was  exercised  to  have  the  work  studied 
thoroughly,  but  quite  independently,  by  several 
members  of  the  associated  concerns  and  their 
engineers,  one  of  whom  was  specially  retained 
for  this  purpose.  On  the  fourth  day  prior  to  the 
date  for  receiving  bids  by  the  Water  Board,  a 
meeting  of  these  parties  was  held  and  six  in- 
dependent bids  submitted  to  the  president  of  the 
company,  just  as  if  he  were  to  award  the  con- 
tract. All  of  these  bids  were  higher  than  the  bid 
finally  submitted  to  the  Board.  Then  followed 
a  discussion,  with  very  brief  interruptions  for 
sleep  and  food,  lasting  until  the  morning  of  the 
day  for  depositing  the  bids.  The  reduction  made 
in  the  final  bid.  as  compared  with  the  preliminary 
estimates,  was  determined  upon  principally  be- 
cause the  company  had  over  a  million  dollars' 
worth  of  suitable  plant  immediately  available. 
The  successful  bidders  testified  that  they  had 
used  only  records  of  cost  of  completed  works 
done  by  themselves  or  with  which  they  had  been 
connected,  comparable  to  the  work  in  hand,  and 
that  even  these  records  had  been  applied  with 
very  careful  exercise  of  judgment  after  learning 
as  much  as  possible  of  the  conditions  surround- 
ing the  proposed  work. 

Altogther  much  testimony  of  a  very  positive 
tone  was  given  by  men  of  great  experience  as 
engineers  and  contractors  as  to  the  great  hazard 
in  using  published  cost  data  or  similar  informa- 
tion borrowed  from  other  persons  unless  one 
had  thorough  personal  knowledge  of  the  works 
to  which  the  information  referred.  Only  the 
contractor,  except  in  rare  cases,  can  know  the 
total  cost'  of  completed  undertakings,  and  he 
frequently  does  not  keep  sufficiently  complete  rec- 
ords to  permit  detailed  analysis  of  unit  costs. 
Much  less  can  a  young  engineer  or  inspector,  by 
occasional  observations  or  daily  force  account 
records,  get  at  the  real  co*t  of  the  items  of  any 
large  work  on  which  he  may  be  engaged,  al- 
though he  has  the  closest  personal  contact  with 
it.  There  are  a  number  of  elements  of  cost, 
large  in  the  aggregate,  that  cannot  be  detected 
by  such  observation.  Contractors  bid  on  much 
work  which  they  do  not  get;  it  frequently  costs 
thousands  of  dollars  to  prepare  a  safe  bid  on  a 
large  undertaking.  At  least  a  small  nucleus 
of  an  organization  has  to  be  kept  constantly, 
whether  there  is  much  business  or  little  in  the 
office,  for  such  men  are  selected  largely  for 
compatibility  and  other  personal  qualities  and 
cannot  be  easily  replaced.  Interest  on  deferred 
payments  and  on  investment  in  plant,  insurance 
of  men  and  plant,  losses  due  to  delays  or  failures 
of  supply  dealers,  and  accidents  must  all  be  cov- 
ered. And  there  are  many  other  elusive  factors 
in  the  total  cost.  To  these  must  be  added  the 
so-called  general  office  and  administration  ex- 
penses of  the  particular  work.  In  view  of  these 
facts,  refined  analysis  of  the  cost  of  labor  and 
materials  for  masonry  or  earth  work,  for  ex- 
ample, when  labor  arid  materials  constitute  but 
fifty  to  seventy  per  cent,  of  the  total,  is  of  ques- 
tionable service,  since  the  remaining  and  large 
element  of  the  price  to  be  used  in  the  bid  or 
estimate  is  not  susceptible  of  close  determina- 
tion and  is  inevitably  a  matter  of  judgment,  in 
large  part. 

The  gathering  of  information  about  the  cost 
of  engineering  works  in  detail  is  to  be  encour- 
aged, but  the  notes  must  contain  very  complete 
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statements  of  conditions  if 'they  are  to  be  used 
for  estimating  the  cost  of  proposed  construction. 
The  likelihood  is  that, 'after  all,  they  will  be 
safely  useful  only  to  the  men  connected  with  the 
work  on  which  they  were  made.  In  many  lines 
of  manufacturing  and  in  a  few  kinds  of  engin- 
eering, the  cost  in  detail  of  the  various  processes 
or  acts  entering  into  the  finished  product  can 
be  determined,  by  suitable  records,  with  all 
necessary  accuracy;  but  the  number  of  dips  a 
minute  a  steam  shovel  can  make  may  have  very 
little  to  do  with  the  rate  of  progress  or  the  cost 
of  a  large  job  of  excavating,  and  the  number  of 
feet  a  minute  a  steam  roller  can  travel  may 
have  still  less  to  do  with  the  cost  of  a  large 
rolled  earth  dam.  Such  information  is  useful 
for  the  suggestions  it  gives  concerning  methods 
of  increasing  the  efficiency  of  a  working  force, 
but  it  should  no  more  enter  into  estimates  of 
the  cost  of  great  undertakings  like  the  Ashokan 
dam  and  dykes  than  the  cost  of  lead  pencils 
should  be  considered  in  the  expense  of  preparing 
the  plans  for  such  works. 


Improved  Waterways. 


The  cry  that  is  going  up  from  most  parts  of 
the  country   for  improved   waterways  would   in- 
dicate  that  there   are   a  number  of  people   who 
must  have  water  on  the  brain.    If  the  history  of 
means   of   transportation   teaches   anything   it   is 
that   waterways  are  unexpectedly  costly  to  con- 
struct   and    peculiarly    uncertain    as    to    returns. 
Those    who    talk    so    glibly    about    constructing 
canals   and    improving   rivers    at    the   public   ex- 
pense   in   order    to    supply    competition    to    rail- 
ways,   overlook    the    fact    that    the    railway    has 
one    tremendous    advantage.     It    can    overcome 
grades  and  force  itself  across  country  in  a  way 
that    no    canal    possibly    can.    The    grades    that 
are  possible   for  a  canal   are   necessarily   flat,   it 
is    often    extremely    difficult    to    provide    locks 
where  they  are  most  needed,  and  in  some  cases 
the  problem  of  supplying  enough  water  for  navi- 
gation has  itself  proved  an  insuperable  obstacle 
to   construction.     Then,   again,   when   the   water- 
way   has     been     completed    it    is    unsuited    for 
handling   anything   but   slow    freight.    It    is   out 
of  the  question  to  make  fast  time  on  such  nar- 
row channels;  even  if  boats  are  put  upon  thpm 
which  have  the  power  to  make  good  speed,  the 
«rash  they  set  up  is  so  great  that  the  banks  are 
severely  injured.     On    wide    rivers    this    condi- 
tion does  not  exist,  but  there  is  a  limit  to  speed 
there  which  is  set  by  the  necessity  of  providing 
enough   cargo   space   to   make   the   boat   pay   a 
profit.    This  condition  has  practically  done  away 
with  the  old  river  packet  which  made  fast  time, 
and  it  is  only  in  a  few  localities,  where  the  travel 
is   large   in   volume   and   can  be   done   at   night, 
that  boats  can   hold  their  own   for  transporting 
passengers    in    competition    with    railways.    The 
internal  waterways  problem  is,  therefore,  essen- 
tially one  of  transporting  freight,  and  must  be 
approached  from  this  point  of  view. 

A  great  deal  has  been  said  about  the  competi- 
tion which  waterways  will  offer  to  railroads. 
This  really  seems  more  theoretical  than  actual. 
The  trunk  line  railroads  to-day  are  hard  pressed 
to  handle  their  business,  at  least  those  lines 
which  would  be,  in  a  sense,  paralleled  by  im- 
proved waterways.  If  much  more  business 
comes  to  them  they  will  have  to  spend  enor- 
mous sums  for  further  improvements.  It  seems 
to  be  the  general  belief  among  railway  men  at 
the  present  time  that  what  is  most  needed  is 
the  improvement  of  existing  facilities,  more 
side  tracks  on  single-track  lines,  better  termi- 
nals, the  elimination  of  dangerous  grade  cross- 
ings, improved  rolling  stock,  and  things  of  this 
nature.  Such  improvements  will  enable  the 
roads  to  take  care  of  all  the  high-grade  freight 


requiring  fast  movement  that  is  likely  to  come 
for  some  time.  The  increase  in  this  kind  of 
freight  seems  likeiy  to  be  steady.  If  water- 
ways can  be  constructed  which  will  handle  the 
low-rate  bulk  freight  which  is  actually  a  bur- 
den on  some  roads,  so  much  the  better  for  the 
lines  in  question.  Leading  railway  officers  un- 
questionably express  their  full  belief,  without 
reservation,  when  they  endorse  reasonable  pro- 
jects for  internal  navigation  improvements,  as 
they  have  done  with  practical  unanimity  during 
recent  years. 

Although  these  internal  waterways  can  be  con- 
sidered only  as  partial  competitors  of  railroads, 
and  their  merits  on  that  score  are  problemati- 
cal, they  nevertheless  have  such  important  ad- 
vantages as  to  merit  the  attention  they  are  re- 
ceiving from  those  who  are  approaching  the 
subject  from  a  sane  point  of  view.  The  con- 
struction of  an  improved  waterway  is  like  any 
other  transportation  problem.  It  is  necessary 
to  look  far  into  the  future,  to  estimate  the 
growth  of  the  population  in  all  the  regions  trib- 
utary to  this  waterway,  to  forsee  the  character 
of  the  products  which  will  be  produced  there 
and  the  nature  of  the  goods  which  must  be  im- 
ported into  this  region.  It  is  necessary  to  study 
the  types  of  vessels  which  seem  likely  to  be  suited 
for  carrying  freight  on  the  waterway.  Finally, 
it  is  necessary  to  go  into  the  cost  of  the  proposed 
work  in  careful  detail,  in  order  that  the  ex- 
pense of  providing  the  waterway  may  be  fully 
understood  before  any  work  is  done.  When  a 
project  is  approached  in  this  thorough  manner, 
it  becomes  one  of  such  complication  that  most 
of  the  advocates  of  improvements  of  this  nature 
either  lose  heart  or  are  contented  to  deal  in 
mere  generalities.  Most  of  the  agitation  which 
is  being  conducted  at  |the  present  time  has 
reached  this  stage.  It  is  now  a  matter  of  either 
hard  work  or  hot  air.  The  Engineering  Rec- 
ord is  a  sufficient  believer  in  the  value  of  im- 
proved waterways  to  hope  that  hard  work  will 
be  done.  We  really  know  very  little,  speaking 
generally,  in  this  country,  concerning  the  im- 
portant details  of  improved  waterways,  vessels 
best  suited  to  navigate  them,  and  such  technical 
matters.  Whatever  work  of  this  sort  is  done 
should  be  conducted,  in  most  cases,  by  the  Gov- 
ernment, and  this  journal  believes  that  Con- 
gress would  do  well  to  give  the  Chief  of  Engi- 
neers, U.  S.  A.,  an  ample  appropriation  for  a 
thorough  investigation  of  the  problem.  This 
would  require  capable  assistants,  some  of  whom 
would  have  to  make  careful  studies  in  Europe, 
and  it  would  entail  several  years  of  investiga- 
tion. The  importance  of  the  result,  however, 
fully  warrants  the  expenditure.  Without  some 
such  thorough  investigation,  we  are  all  groping 
in  the  dark  at  the  present  time. 


The  Evolution  of  Interurban  Lines. 


The  growth  of  electric  interurban  lines  in  the 
last  ten  years  has  been  of  the  most  extraordinary 
character.  Starting  as  mere  extensions  of  urban 
lines,  the  electric  roads  felt  their  way  out  into 
the  suburbs  and  then,  growing  bolder,  began  to 
take  up  the  work  of  ordinary  railways.  There 
has  been  no  sudden  creation  of  an  interurban 
species;  it  has  developed  by  orderly  evolution 
into  what  it  is.  A  road  which  went  into  opera- 
tion about  a  month  ago,  the  Milwaukee  North- 
ern, is  an  excellent  example  both  of  the  resulting 
product  and  of  the  variations  which,  unless  sup- 
pressed by  natural  selection,  may  form  a  further 
stage  of  the  evolutionary  process. 

To  begin  with,  the  road  has  reached  out  north- 
ward from  Milwaukee  about  30  miles  and  ex- 
tensions are  in  prospect  that  will  carry  this  dis- 
tance   to    more    than    100    miles.      The    country 


thereabouts  is,  as  everyone  knows,  rich  in  small 
cities  and  large  towns  capable  of  giving  large 
local  and  through  traffic,  just  such  a  country,  in 
fact,  as  twenty  years  ago  would  have  tempted 
the  capitalist  to  the  construction  of  another  steam 
railway  line.  To-day  the  motive  power  is 
changed,  but  in  other  respects  the  work  has  gone 
on  by  the  usual  methods  of  railroading.  In  other 
words  the  time  has  come  when,  given  the  econo- 
mic need  for  a  railway,  it  is  built  up  to  the 
proper  standards  of  construction  and  the  motive 
power  is  chosen  on  its  merits. 

The  Milwaukee  Northern  owns  its  right  of 
way,  save  in  passing  through  cities,  and  has  put 
in  a  good  straightforward  piece  of  railway  con- 
struction, differing  in  no  essential  features  from 
the  standards  of  the  best  steam  railway  practice. 
It  has  a  solid,  well-ballasted  roadbed,  laid  with 
standard  70-lb.  rails  in  the  main,  and  has  kept 
rigorously  to  low  curvature  and  low  grades.  The 
day  has  past  when  electric  railway  builders  went 
in  for  sharp  curves  and  10  per  cent,  grades  just 
to  show  that  the  motor  cars  could  negotiate 
them.  There  is,  too,  a  general  absence  of  grade 
crossings  and  all  the  difficulties  they  entail.  The 
electric  construction  along  the  line  presents 
nothing  out  of  the  ordinary. 

The  most  striking  feature  of  the  road  is  its 
power  station  at  Port  Washington.  It  is  the  ' 
first  considerable  electric  plant  for  railway  pur- 
poses worked  with  gas  engines  and  producer  gas 
■ — indeed  the  only  large  one  which  relies  solely 
on  this  source  of  power.  The  only  other  gas 
engine  railway  stations  are  the  Warren'  &  James- 
town plant  and  the  auxiliary  stations  of  the 
Boston  Elevated  Railway,  and  these  are  not  only 
much  smaller  than  the  Port  Washington  station 
but  are  not  essential  features  of  the  Boston 
system.  Indeed,  from  all  accounts,  it  is  rather 
likely  that  the  latter  are  considered  unimportant, 
for,  while  fairly  successful,  it  has  been  no  small 
task  to  get  them  into  working  condition,  and 
there  are  no  symptoms  of  any  increase  in  ca- 
pacity of  this  particular  kind.  The  Port  Wash- 
ington station  has  its  experience  yet  to  acquire, 
and  it  is  to  be  hoped  that  it  will  be  altogether 
satisfactory.  The  plant  consists  of  three  1,000- 
kw.  Allis-Chalmers  generating  sets,  designed  for 
a  large  over-load  capacity. 

'  The  engines  are  of  the  twin  tandem  horizontal 
double-acting  type,  with  an  ultimate  capacity  of 
more  than  2,000  h.-p.  each.  One  of  them  was 
described  in  the  Current  New  Supplement  of  this 
journal  on  Aug.  24  of  this  year.  The  cylinders 
are  32x42  in.,  and  operate  at  107  r.p.m.  The 
engine  frames  are  arranged  for  side  cranks  in- 
stead of  double  throw  cranks,  a  plan  very  un- 
usual for  large  gas  engines.  These  engines  are 
supplied  with  gas  from  two  Loomis-Pettibone 
units,  each  including  a  pair  of  producers  with 
their  accessories  and  rated  at  2,000  h.p.  per  unit. 
The  coal  employed  is  Hocking  Valley  bituminous 
slack,  having  a  thermal  value  of  about  11,500 
B.t.u.  per  pound.  The  resulting  gas  as  drawn 
from  the  holders  is  of  about  125  B.t.u.  It  is 
claimed  that  the  producing  system  delivers  in  the 
gas  80  per  cent,  of  the  thermal  value  of  the  coal. 
If  this  figure  is  substantiated,  it  puts  the  pro- 
ducer on  a  considerably  higher  plane  than  the 
steam  boiler  as  a  thermal  intermediary  between 
fuel  and  engine. 

No  details  of  engine  performance  are  yet 
available.  Experience  with  big  gas  engines  in 
this  country  has  been  quite  varied,  but  upon  the 
whole  fairly  encouraging.  The  opinions  of  en- 
gineers are  much  divided,  some  holding  that  gas 
engines  are  the  coming  motive  power  and  others 
that  they  are  uneconomical  unless  waste  gases  are 
available.  Abroad  a  good  degree  of  success 
seems  to  have  been  the  rule,  and  the  number  of 
installations  now  going  in  on  our  own  side  of 
the  sea  shows  that  confidence  is  not  wholly  lack- 
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ing  here.  Yet  there  is  a  singular  lack  of  definite 
data  from  American  practice,  which  gives  one  a 
certain  feeling  of  insecurity.  Recent  steam  tur- 
bine performances  have  come  so  near  to  the  best 
gas  engine  figures  for  fuel  consumption  per  kilo- 
watt-hour as  to  leave  very  little  room  for  dif- 
ference in  fixed  charges  and  maintenance  as 
against  the  gas  engine.  It  is  to  be  hoped  that 
figures  from  this  big  new  plant  will  soon  be 
available  to  show  whether  the  gas  contingent  has 
been  able  to  peg  up  the  record  a  notch. 

The  Milwaukee  Northern  is  doing  by  electric 
traction  and  from  a  gas-driven  generating  plant 
the  regular  work  of  the  older  steam  railroad, 
and  so  far  as  all  appearances  indicate  it  is  doing 
it  better.  Certainly  it  is  doing  it  better  from 
the  standpoint  of  the  patron,  since  the  highest 
cash  fare  is  but  2  cents  per  mile  and  mileage 
books  bring  the  rate  down  to  1.3  cents  per  mile. 
An  interesting  feature  of  the  traffic  situation  is 
that  under  the  franchise  provisions  the  Milwaukee 
Northern  is  obliged  to  sell  eight  tickets  for  25 
cents,  good  within  the  city  limits.  Cash  fares 
are  5  cents,  as  usual.  Now  the  company  runs  its 
city  cars  about  a  mile  beyond  the  city  limits 
and  it  has  promptly  toed  the  mark  by  making 
these  tickets  good  for  the  whole  city-car  service, 
which  extends  to  4.3  miles.  This  comes  pretty 
near  to  a  record  low  fare  and  it  certainly  is 
enough  to  give'  a  steam  railway  man  the  cold 
shivers.  Of  course  the  proposition  is  not  so 
formidable  as  it  looks.  There  are  at  present  but 
four  strictly  city  cars  in  service  and  the  through 
cars  can  be  depended  upon  to  show  ample  earn- 
ings. It  has  often  been  the  experience  on  inter- 
urban  lines  that  the  near  suburban  and  urban 
work  amounts  to  very  little,  and  on  a  road  like 
the  present,  with  a  long  run  and  good  popula- 
tion along  it,  the  lowered  fare  within  the  city 
should  cut  a  comparatively  small  figure  in  the 
balance  sheet.  As  far  as  American  data  go  eight 
tickets  for  a  quarter  is  a  figure  just  too  low  to 
be  practicable  even  for  strictly  city  work.  For- 
tunately the  Milwaukee  Northern  is  unlikely  to 
suffer  much  from  this  cause  and  has  ample  traffic 
in  sight. 


Working  Stresses  for  Long   Span  Bridges. 

It  has  never  been  an  easy  matter  to  determine 
properly  the  greatest  permissible  unit  stresses  in 
the  members  of  bridges  and  other  structures  of 
moderate  spans  and  ordinary  dimensions,  to  say 
nothing  about  those  structures  of  such  unusual 
magnitude  as  ,to  make  that  determination  still 
more  difficult.  The  stresses  in  an  ordinary  bridge 
structure  for  any  prescribed  moving  load  are  easy 
to  determine  with  a  high  degree  of  accuracy,  if 
the  load  be  considered  static,  and  it  is  easy  to 
go  still  further  and  fix  a  reasonable  allowance 
for  shock  or  the  assumed  effect  of  a  rapidly  mov- 
ing load.  After  having  determined  these  stresses, 
however,  the  real  difficulty  begins.  While  we 
may  assume  the  greatest  permissible  stress  per 
square  inch  in  the  material  for  both  tension  and 
compression  members,  the  rational  defence  of 
such  stresses  against  reasonable  criticism  requires 
far  more  consideration  than  at  first  sight  seems 
necessary. 

In  the  early  days  of  bridge  building  the  great- 
est working  stress  was  ostensibly  one  fifth  of  the 
ultimate  resistance,  but  that  was  a  technical 
fiction  which  quickly  disappeared  in  favor  of  a 
so-called  safety  factor  of  four;  and  even  this 
latter  value  has  attached  to  it  considerable  doubt. 
In  order  that  a  fractional  value  of  the  ultimate 
resistance  of  a  member  of  a  structure  may 
acquire  significance,  that  ultimate  resistance  must 
be   known.     There   has   been   almost  an   endless 


number  of  tests  of  eye-bar  tension  members,  but 
almost  none  at  all  of  steel  compression  members 
or  columns.  As  a  matter  of  fact,  the  tests  of 
eye-bars,  even  those  up  to  15  in.  in  width,  and 
of  other  tension  pieces,  have  disclosed  fairly  full 
and  accurate  knowledge  of  this  class  of  structural 
members,  showing  that  one-fourth  of  their  ulti- 
mate resisting  capacity  is  generally  materially  less 
than  the  allowed  working  stress.  This  differ- 
ence, however,  is  not  of  great  importance,  a  suf- 
ficient margin  of  safety  existing  in  any  event, 
but  the  case  is  radically  different  when  compres- 
sion members,  as  well  as  some  important  details 
are  involved.  So  much  investigating  attention 
has  been  devoted  to  the  testing  of  tension  mem- 
bers that  it  has  been  quite  forgotten  that  we 
know  comparatively  little  about  the  ultimate  car- 
rying capacity  of  both  upper  chord  sections  and 
intermediate  and  end  posts  of  the  ordinary  truss 
bridge.  The  failure  of  the  great  compression 
members  of  the  Quebec  bridge  has  directed  pub- 
lic attention  so  intensely  to  this  whole  matter 
of  the  carrying  power  of  built  columns  that  ex- 
perimental investigation  as  to  this  particular 
feature  of  design  is  likely  soon  to  develop  re- 
sults of  the  highest  value.  In  the  meantime, 
nobody  actually  knows  what  safety  factor  exists 
in  the  built  columns  of  any  railroad  bridge,  even 
of  moderate  span.  It  is  reasonably  certain  that 
the  actual  carrying  power  of  these  members,  in- 
stead of  being  four  times  the  greatest  load  com- 
ing upon  them,  is  somewhat  less,  and  possibly  it 
does  not  exceed  three  times  the  actual  load  car- 
ried in  some  cases. 

While  these  observations  are  directly  pertinent 
to  short-span  bridges  they  bear  with  special 
force  on  the  design  of  long-span  structures. 
This  arises  from  a  number  of  causes.  In  the 
first  place,  the  magnitude  of  the  members  re- 
quired for  a  great  bridge  truss  so  far  exceeds 
that  of  the  ordinary  bridge  member  that  it  is 
an  open  question  whether  inferences  as  to  actual 
carrying  capacity  can  be  accurately  drawn  from 
tests  of  small  sections  for  the  larger.  It  is  gen- 
erally assumed  that  such  inferences  may  safely 
be  drawn,  and  that  process  seems  reasonable. 
At  the  same  time  every  thoughtful  engineer  who 
has  this  duty  to  perform  frequently  reflects  most 
seriously  whether,  after  all,  he  is  proceeding 
along  lines  which  can  be  effectively  defended. 
And  this  statement  is  made  entirely  without  ref- 
erence to  the  fact  that  the  elastic  and  other 
physical  properties  of  the  thick  metal  and  heavy 
shapes  and  plates  of  the  long-span  pieces  justify 
materially  less  working  stresses  than  the  thinner 
and  lighter  sections  of  short-span  structures. 
This  latter  consideration  is  probably  never  per- 
mitted to  affect  the  value  of  long-span  working 
stresses,  although  probably  no  test  of  full-size 
structural  pieces  ever  failed  to  indicate  its  im- 
portance. If  a  testing  machine  of  great  ca- 
pacity ever  becomes  available  for  tests  of  com- 
pression members  of  comparatively  great  area 
of  section,  the  importance  of  this  feature  of 
heavy  section  design  will  be  fully  recognized. 

On  the  other  hand,  it  is  obvious  that  the  long- 
span  structure  is  far  less  likely  to  receive  fre- 
quently its  full  loading  than  the  short-span 
bridges.  This  condition  in  itself  justifies  the  use 
of  higher  working  stresses  than  would  be  permis- 
sible for  a  bridge  whose  length  is  so  short  as  to 
cause  its  maximum  loading  possibly  many  times 
a  day.  While  this  is  clear  enough,  it  is  not 
sufficiently  obvious  just  how  far  the  influence  of 
this  condition  may  be  permitted  to  reach..  This, 
like  many  other  highly  important  engineering 
questions,  must  rest  wholly  upon  the  judgment 
of  the  responsible  engineer.  The  prevailing  prac- 
tice in  the  past,  both  in  completed  structures  and 
in  the  design  of  some  great  projects  not  actually 
executed,  appears  to  indicate  that  no  main  piece 


of  any  lotig-span  stn^cture  ghotild,  under  any 
conditions  of  loading  whatever,  be  stressed  more 
than  one-third  of  its  ultimate  carrying  capacity. 
When  the  many  exigencies  of  manufacture, 
erection  and  use  after  completion  are  kept  in 
view,  such  a  limit  certainly  does  not  provide 
more  than  reasonable  safety.  When  it  is  fur- 
ther reflected  that  engineers  at  the  present  day 
really  possess  little  exact  knowledge  of  the  actual 
carrying  capacity  of  one  of  the  great  classes  of 
bridge  members,  the  danger  of  adopting  a  work- 
ing stress  of  but  httle  less  than  half  what  may 
reasonably  be  anticipated  to  be  the  ultimate  re- 
sistance can  be  appreciated,  especially  when  one 
large  element  of  the  moving  load  is  entirely  neg- 
lected. Some  fundamentals  of  long-span  work- 
ing stresses  require  most  careful  consideration 
and  re-statement,  and  there  is  need  of  further 
experimental  investigation  as  to  the  carrying  ca- 
pacity of  large  compression  members. 


The  New  York  Subway  report,  which  Mr. 
B.  J.  Arnold  submitted  to  the  Public  Service 
Commission,  is  a  particularly  interesting  docu- 
ment to  the  engineer.  The  subway  trains  are  now 
jammed  full  of  people  during  rush  hours,  and 
from  time  to  time  assertions  are  made  that  this 
crush  is  due  to  defective  engineering  work  in 
designing  the  road  or  to  negligence  of  the  operat- 
ing company  to  run  enough  trains  of  enough  car» 
to  handle  the  traffic.  When  the  Public  Service 
Commission  assumed  office  and  first  investigated 
subway  conditions,  it  decided  that  more  cars  were 
needed  and  directed  the  Interborough  oflB- 
cials  to  buy  them.  When  it  was  discovered  that 
the  company  had  already  ordered  these  cars  some 
months  before  the  Commission  was  appointed, 
the  latter  body  recognized  that  the  problem  was 
a  pretty  big  one.  It  accordingly  determined  to 
supplement  the  advice  of  its  own  engineers  with 
the  counsel  of  Mr.  Arnold,  whose  long  study  of 
intricate  transportation  problems  in  Chicago  made 
him  particularly  fitted  for  such  duties.  In  his 
preliminary  report,  printed  on  another  page  of 
this  issue,  he  has  nothing  but  praise  for  the  sub- 
way and  its  operation,  a  decision  to  be  expected 
but  none  the  less  gratifying  as  the  judgment  of 
a  well-qualified  critic  never  before  connected 
with  the  enterprise  in  any  way.  The  subway  has 
almost  reached  the  limits  of  its  capacity,  and 
the  problem  of  carrying  more  people  in  it  is  one 
of  policy  and  not  of  engineering.  This  journal 
believes  that  very  rarely  has  an  engineer  so  con- 
cisely and  clearly  demonstrated  such  a  condition. 
If  more  people  are  to  be  carried,  it  will  be  neces- 
sary to  reduce  the  number  of  seats,  make  more 
people  stand  in  the  cars,  and  manage  the  crowds 
on  the  station  platforms  more  strictly.  The  Pub- 
lic Service  Commission  must  accordingly  make  a 
serious  decision  itself,  the  responsibility  for  which 
cannot  be  delegated  to  its  engineers.  It  is  grati- 
fying to  see  such  a  problem  put  directly  into  the 
hands  of  that  body.  But  the  main  lesson  of  the 
report  is  that  New  York  greatly  needs  more  rapid 
transit  lines,  a  fact  reiterated  many  times  by  those 
familiar  with  transportation  in  the  city.  The 
tremendous  cost  of  these  roads  is  such  that  the 
city  cannot  well  finance  them  for  some  years 
with  its  other  great  obligations,  while  no  terms 
yet  proposed  by  the  city  will  attract  private  cap- 
ital. The  problem  is  a  serious  one  to  those  who 
are  obliged  to  struggle  to  and  from  their  work 
in  the  present  packed  cars,  and  if  the  city  cannot 
afford  relief  it  would  be  wise  to  allow  private 
capital  to  build  at  least  one  line  even  if  the  terms 
are  not  so  favorable  to  the  city  as  the  municipal 
authorities  desire.  The  necessities  of  the  public 
should  receive  some  consideration  in  discussions 
of  such  a  complicated  problem.  At  present  the 
crowds  on  the  trains  are  so  great  as  to  oflend 
every  sense  of  public  decency. 
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SOME    ENGINEERING    FEATURES    OF    THE    PARSONS    SHOPS    OF 
THE  MISSOURI,  KANSAS  &  TEXAS  RY. 


The  Missouri,  Kansas  &  Texas  Ry.  operates 
over  3,000  miles  of  track  from  St.  Louis  and 
Kansas  Oty  to  an  important  Gulf  terminal  at 
Galveston.  The  company  has  over  20,000  cars 
and  between  60b  and  700  locomotives,  the  greater 
part  of  which  is  good  equipment.  Its  mainte- 
nance is  conducted  at  two  small  shops  in  Texas, 
at  the  Sedalia  car  shops  and  at  the  locomotive 
repair  shops  at  Parsons,  Kan.,  a  city  favorably 
located  for  division  headquarters  of  the  lines 
north  of  Te.xas.  The  old  shops  there  became  en- 
tirely inadequate  for  their  work,  and  an  entire  re- 
organization of  plant  and  methods  was  ordered. 
It  was  decided  to  locate  the  new  shops  on  a 
30-acre  triangular  tract  close  to  the  old  site,  so 
that  when  the  latter  was  abandoned,  the  build- 
ings could  be  utilized  to  a  certain  extent  at  least 
for  car   repairs. 

The  shops  provide  for  the  maintenance  of  all 
locomotives  of  the  lines  north  of  Te.xas  and  also 
for  a  limited  amount  of  manufacturing  for  other 
departments,  together  with  ample  provisions  for 
considerable  future  growth.  There  are  now 
operated  on  these  lines  between  350  and  400  loco- 
motives, a  considerable  portion  of  which  are  large 
heavy-powered  engines.  The  repair-work  sched- 
tile  on  which  the  shops  were  designed  provides 
for  a  general  overhauling  of  approximately  one 
complete  engine  per  day,  together  with  a  consid- 
erable amount  of  manufacturing  and'  auxiliary 
work.  It  was  decided  that  this  can  be  accom- 
plished most  efficiently  in  a  single  large  shop 
building  for  the  dismantling  and  erecting  of  both 
engines  and  tenders  and  also  for  all  machine 
shop  work,  while  a  separate  building  is  used  for 
the  blacksmith  work.  The  longitudinal  pit-track 
type  of  erecting  shop  was  chosen  as  best  adapted 
to  the  available  yard  lay-out  and  best  suited  to 
the  character  of  the  work  to  be  handled.  The 
improvement  scheme  does  not  include  a  reor- 
ganization for  the  present  of  the  car  repair  shops 
of  the  northern  lines,  which  are  located  at  Se- 
dalia, Mo.,  but  the  new  organization  and  power 
scheme  will  permit  the  addition  of  large  car  shops 
without  change. 

The  large  main  building  is  a  steel  structure 
800  ft.  long  with  a  78-ft.  center  bay  and  two  side 
bays  IS3  ft  9  in.  wide.  The  blacksmith  shop  is 
a  l0ox25O-ft  steel  structure,  the  power  house  is 
84x215  ft.,  and  the  store  house  and  office  build- 
ing, 60x150  ft.  There  are  several  small  auxiliary 
buildings,  a  500,000-gaI.  50x1 50- ft.  water  storage 
reservoir,  and  a  group  of  fuel  oil  tanks.  The 
space  actually  occupied  by  the  entire  shop  group 
is  450x1,300  ft  over  all,  which  is  exceptionally 
small  for  a  plant  of  this  capacity.  The  longi- 
tudinal track  arrangement  of  the  main  shop  sim- 
plifies the  yard  lay-out  considerably,  the  total 
length  of  yard  track  devoted  to  shop  purposes 
amounting  to  only  a  little  over  3,000  ft 

Fire  Protection. — The  building  layout  has  been 
studied  with  considerable  care  for  fire-protection 
and  provisions  made  for  dealing  with  a  fire  very 
eflfectively  before  the  city  fire  apparatus  arrives. 
Direct  pressure  in  the  mains  is  furnished  by 
pumps  in  the  power  house  drawing  from  the  city 


works,  with  the  500,000-gal.  reservoir  in  reserve, 
and  delivering  through  8-in.  mains  encircling  the 
shop  group,  with  hose  reels  within  the  buildings 
and  hydrants  and  hose  houses  distributed  over 
the  yard.  Local  fire  signals  have  been  arranged 
and  provisions  made  for  quickly  raising  the  pres- 
sure in  the  mains.  Fire  roadways  run  through- 
out the  yard  surrounding  the  main  building  and 
lead  to  all  large  hydrants  having  steamer  nozzles, 
to  enable  the- city  fire  engines  to  be  put  in  action 
rapidly.  Special  orders  are  given  the  yard  crews 
to  keep  these  roadways  always  clear  of  cars. 

There  are  i8xioxi2-in.  Fairbanks-Morse  duplex 
steam  pumps  in  the  engine  room  of  the  power 
house.  The  main  source  of  water  is  an  8-in. 
metered  service  to  a  lo-in.  city  main  leading  to 
the    reservoir,   and    there   is   also   a   suction   con 


feeds  three  longitudinal  8-in.  service  mains,  one 
on  either  side  of  the  main  shop,  and  the  other 
at  the  rear  of  the  blacksmith  shop,  the  power 
house  and  the  store  house.  The  central  8-in. 
line  is  e.xtended  several  hundred  feet  beyond  each 
end  of  the  main  building  and  all  three  lines  are 
cross-connected  at  each  end  of  the  large  shop. 
From  the  southerly  end  of  the  system  a  6-in. 
connection  is  extended  across  the  yard  to  connect 
with  the  water  system  of  the  round  house  and 
old  shops,  which  are  now  to  be  used  for  car 
repair  work  only.  There  are  sixteen  hydrants 
installed  along  the  line  of  the  fire  roadways  to 
the  yard,  eight  of  which  are  plain  two-way 
hydrants  for  hose  while  each  of  the  remainder 
have  two  ^Yi-'m.  hose  nozzles  and  one  4-in. 
steamer  nozzle. 

Heating. — The  buildings  are  heated  with  low- 
pressure  exhaust  steam  from  the  power  plsnt, 
supplemented  by  live  steam  at  reduced  pressure, 
when  necessary,  with  hot-blast  heating  in  the 
main  locomotive  shop  and  direct  radiation  in  the 
store  house,  office  building  and  auxiliary  build- 
ings. The  heating  requirements  are,  however, 
comparatively  moderate  at  Parsons  owing  to  its 
southerly  location,  for  which  reason  no  direct 
radiation  was  installed  in  the  main  shop  or  in 
the  blacksmith  shop,  and,  in  fact,  no  heating  of 
any  kind  was  provided  in  the  latter  shop  for 
service  in  the  daytime  owing  to  the  warmth  from 
the  forges  and  furnaces ;  in  this  building  a  limited 
amount  of  heating  is  provided  for  use  at  night- 
time   and    on    holidays,    to    prevent    freezing    in 


Engine    Room   of  the    Power    Plant   at   the    Parsons   Shops. 


nection  to  the  reservoir.  The  suction  main  is 
i6  in.  in  diameter  and  has  a  by-pasS  to  the  12- 
in.  pump  discharge  to  permit  admitting  city 
water  into  the  shop  mains  in  case  it  is  desired  to 
shut  down  the  pumps.  One  pump  is  always  kept 
in  operation  on  the  shop  service,  being  fitted  with 
a  Fisher  governor  set  to  maintain  the  water 
pressure  at  100  lb.  The  other  pump  is  fully  con- 
nected up  and  kept  with  its  throttle  valve  open 
a  mere  crack.  By  this  arrangement  the  pumps 
will  continue  in  motion  very  slowly,  but  at  such 
a  rate  as  to  insure  their  being  kept  hot  and  al- 
ways ready  for  instant  service.  In  case  of  fire 
the  throttle  on  the  second  pump  is  opened  and 
the  governor  disconnected  from  the  first,  allow- 
ing both  pumps  to  furnish  their  maximum  pres- 
sure. 

The  pumps  discharge  into  the  yard  mains 
through  a  12-in.  pipe  which  connects  about  50  ft. 
from   the  power  house   with   a   lo-in.   main   that 


severe  weather,  by  diverting  the  hot  blast  de- 
livery from  one  of  the  heating  stands  of  the  main 
shop.  The  low-pressure  steam  supply  is  dis- 
tributed by  mains  through  the  underground  pip- 
ing tunnels  which  connect  the  power  house  tO' 
various  buildings,  a  5-in.  heating  main  extending 
from  the  exhaust  header  in  the  power  plant  to 
the  store-house  and  office  building  and  a  i6-in. 
main  to  the  main  locomotive  shop  building. 

The  main  shop  is  served  by  four  separate  hot 
blast  equipments.  The  blowers  and  heaters  are 
of  unusual  size,  and  located  in  20x26-ft  fan 
houses  outside  the  walls  of  the  building,  there 
being  two  on  each  side  at  quarter  points  of  the 
building.  These  houses  open  directly  into  the 
main  shop,  from  which  the  fans  draw  their  air; 
large  windows  are  provided  to  supply  fresh  ait 
when  it  is  desired  to  run  the  fans  for  ventilation 
during  hot  weather.  Sturtevant  steel  plate  cen- 
trifugal   fans  are   used    with   three-fourth   down- 
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ward  discharge  housings  and  p-ft.  wheels  44  in. 
in  width.  Each  is  direct-driven  by  a  9xi2-in. 
Sturtevant  horizontal  engine  running  at  180 
r.p.m,  at  which  speed  the  blower  has  a  capacity 
of  57,000  cu.  ft.  per  minute.  Each  engine  re- 
ceives steam  through  a  3-in.  connection  to  the 
high  pressure  pipe  from  the  power  house  and  ex- 
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of  the  blower  at  the  corner  of  the  building  oppo- 
site the  blacksmith  shop  into  the  latter  building 
for  heating  nights  and  on  holidays  when  the 
forges  and  furnaces  are  not  in  operation.  As  at 
such  times  only  partial  heating  is  required  in  any 
of  the  buildings,  it  was  figured  that  the  hot  blast 
delivery    from    this    fan   could    well    be    diverted 
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roof  monitor,  which  are  direct-driven  by  3^ 
h.p.  motors.  Each  fan  is  rated  at  16,000  cu.  ft. 
of  air  per  minute. 

A  small  amount  of  heating  is  also  required  in 
an  oil-tank  pit  in  the  yard,  in  which  fuel  oil  for 
the  smith  shop  forges  is  stored.  Owing  to  the 
underwriters'  requirements,  the  tanks  were  lo- 
cated 200  ft.  from  the  nearest  building,  and  de- 
pressed below  grade  in  a  concrete  pit,  14x34^  ft. 
in  interior  dimensions  and  about  8  ft.  deep.  There 
are  two  6j/ix27-ft.  cylindrical  steel  tanks,  each 
of  4,ooo-gal.  capacity,  for  the  main  storage  and 
two  33-in.  X  Sj^-ft.  cylindrical  steel  pressure 
tanks,  containing  350  gal.  each,  from  which  the 
oil  is  forced  pneumatically  to  the  shop.  In  order 
that  the  oil,  which  is  a  cheap  grade  of  heavy 
fuel  oil,  may  flow  freely,  the  pit  and  the  con- 
duit carrying  the  piping  have  a  ij^-in.  heating 
line  from  the  high  pressure  heating  main.  Two 
coil  radiators  are  used,  one  of  116  lin.  ft.  of  iJ4- 


hausts  through  a  3H-in.  connection  directly  into 
the  main  w^hich  supplies  low  pressure  steam  to  the 
heating  stack.  There  is  also  an  auxiliary  3^-in. 
connection  for  carrying  the  exhaust  from  the  en- 
gines to  the  outside  in  case  it  is  desired  to  operate 
the  engine  when  heating  is  not  required.  The 
heating  stacks  are  located  in  ioxi2-ft.  casings 
connecting  with  the  fan  intakes  and  each  con- 
sists of  four  sections  of  Sturtevant  heaters,  con- 
taining 8,000  lin.  ft.  of  i-in.  pipe. 

The  hot  blast  is  distributed  through  concrete 
trunk  ducts  from  36x4C-in.  to  20x20  in.,  running 
longitudinally  under  the  floor  within  the  rows 
of  crane  girder  columns  which  extend  approxi- 
mately one-half  the  length  of  the  shop 
building.  Midway  in  its  length  each  duct  is  con- 
nected with  its  blower  by  a  concrete  cross-duct 
under  the  side  bay  floor.  These  cross  ducts  are 
AV2  ft.  square.  The  longitudinal  ducts  have  isx 
24-in.    outlet    connections    alongside    each     crane 
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Cross  Section   of  the  Power  House,  Showing   Pipe  Systems. 


column  which  supply  the  hot  air  duct  risers. 
Galvanized  ducts  20  in.  square  carry  the  air  from 
the  outlet  branches  to  elbows  which  discharge 
horizontally  about  10  ft.  above  the  floor  level. 
There  are  seventeen  outlets  supplied  from  each 
fan  on  the  south  side  of  the  building  and  four- 
teen from  each  fan  on  the  north  side.  The  duct 
.velocities  are  figured  high  for  the  cross  and 
trunk  ducts,  averaging  about  2,000  ft.  per  minute, 
but  are  reduced  in  the  branch  and  outlet  connec- 
tions approximately  1,200  to  1,500  ft.  per  minute 
at  the  outlet  elbows. 

Provision  is  made  for  diverting  the  discharge 


from  the  main  shop  to  the  blacksmith  shop.  For 
this  purpose  there  is  a  full-size  branch  from  the 
delivery  duct  from  this  blower  to  the  blacksmith 
shop,  where  the  underground  duct  connects  with 
a  40-in.  circular  galvanized  iron  duct  that  rises 
within  the  building  to  .a  horizontal  distributing 
duct  18  ft.  above  the  floor  level,  which  has  five 
20-in.  horizontal  outlets.  No  other  heating  ar- 
rangement is  provided  for  this  shop,  as  before 
stated.  The  hot  air  from  the  forges  and  furnaces 
is  allowed  to  rise  directly  into  the  building  with- 
out exhaust  hoods.  Smoke  is  removed  by  two 
48-in.  disc  exhaust  fans  one  in  each  end  of  the 


in.  pipe  between  the  large  pair  of  tanks  and  the 
other  of  52  lin.  ft.  between  the  small  pressure 
tanks.  As  the  pit  has  a  wooden  roof  with  tar 
and  gravel  covering  about  10  in.  above  grade,  the 
oil  is  easily  kept  at  moderately  high  temperature 
and  its  fluidity  is  maintained  in  the  conduit  by 
the  uncovered  steam  supply  line.  There  is  no 
return  line,  the  condensation  being  discharged 
by  a  Geipel  steam  trap  into  a  drain.  For  under- 
ground pipe  lines,  sectional  tile  conduit  8  in.  in 
diameter  was  used,  which  carries  a  2-in.  oil  line 
and  iJ4-'n.  steam  and  air  lines,  the  pipes  being 
supported  on  expansion  rollers  spaced  11  ft. 
apart. 

Power  Plant. — The  shop  group  has  been  cen- 
tered around  the  power  plant  which  has  sufficient 
capacity  to  provide  power  for  the  new  locomo- 
tive shop  and  also  for  the  car  repair  shop,  with 
room  for  increase.  The  station  takes  care  of  the 
heating  and  lighting  of  the  buildings,  furnishes 
power  for  all  the  machinery  driven  electrically  or 
pneumatically,  and  furnishes  current  for  lighting 
the  yard.  The  location  of  the  power  house  was 
determined  almost  wholly  by  the  center  of  power 
consumption,  which  lies  near  the  center  of  the 
main  locomotive  shop  building;  the  lighting  of 
the  yards  and  buildings  in  all  portions  of  the 
property  is  done  by  high  voltage  circuits  and  thus 
does  not  affect  the  power  house  location.  The 
site  chosen  is  convenient  for  obtaining  both  fuel 
and  water  supplies  and  the  piping  and  wiring  to 
the  buildings  are  carried  in  subways,  so  located 
as  not  to  be  affected  by  future  extensions. 

The  plans  of  the  station  were  drawn  for  an 
84x2is-ft.  structure  to  accommodate  a  contem- 
plated plant  of  a  capacity  represented  by  a  total 
of  3,000  boiler  horse-power,  but  only  a  portion  of 
the  equipment  has  yet  been  installed.  There  are 
now  five  electrical  units  of  a  total  capacity  of 
1,000  kw.,  two  air  compressors  together  capable 
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of  compressing  3,000  cu.  ft  of  free  air  per  min- 
ute and  four  batteries  of  boilers  having  a  com- 
bined rating  of  2,000  h.p.  The  building  is  laid 
out  with  longitudinal  boiler  and  engine  rooms, 
capable  of  extension  on  either  end,  with  a  longi- 
tudinal wall  through  the  center  dividing  it  into 
boiler  and  engine  rooms  of  equal  width.  Both 
the  rooms  have  their  floors  6  in.  above  the  sur- 
rounding grade  as  are  those  of  the  other  shop 
buildings,  and  in  both  there  is  a  clear  head-room 
imder  roof  trusses  of  26J4  ft  A  basement  with 
lo-ft  head-room  has  been  excavated  under  both 
boiler  and  engine  rooms,  surrounding  the  boiler 
and  machinery  foundations,  in  which  piping  con- 
nections and  a  considerable  amount  of  auxiliary 
machiner>-  are  located.  The  building  has  a  ferro- 
indaye  reinforced  concrete  roof  covered  with 
four  plies  of  tarred  felt  laid  in  roofing  pitch  and 
covered  with  gravel.  This  roof  is  carried  by 
steel  roof  trusses  on  zgj^-ft  centers.  These 
trusses  on  either  side  of  the  building  have  moni- 
tors on  the  ends  adjoining  the  division  wall, 
which  is  carried  up  to  the  monitor  roof  level. 
The  monitor  is  i2'/i  ft  in  width  on  either  side 
and  has  30-in.  sash  on  the  sides.  The  floor  con- 
struction is  of  concrete  with  cement  mortar  finish 
throughout 

There  are  four  batteries  of  water-tube  boilers, 
with  space  left  for  two  more,  which  are  arranged 
along  the  inner  side  of  the  room  facing  a  15-ft. 
firing  floor  on  the  outer  side,  to  permit  ample 
lighting  on  the  boiler  fronts.  Each  battery  of 
two  boilers  is  25  ft.  wide.  There  are  ^yi-it. 
spaces  between  them  and  a  3j4-ft  space  at  the 
rear  for  steam  and  blow-off  piping  connections. 
The  boiler  room  arrangement  and  equipment  are 
considerably  simplified  by  the  use  of  natural  gas 
for  fuel,  but  arrangements  have  been  made  for 
handling  and. storing  coal  in  case  the  gas  becomes 
•exhausted.  The  structural  feature  of  the  build- 
ing are  so  arranged  that  elevated  coal  bunkers 
may  be  built  over  the  firing  ^oor,  and  space  has 
been  left  in  the  roof  and  basement  for  installing 
a  coal  and  ashes  conveyor.  The  lower  run  of  this 
conveyor  would  pass  close  to  the  outlet  doors  of 
the  boiler  ash  pits  which  open  into  the  base- 
ment and  would  raise  the  ashes  to  an  elevated 
pocket  while  coal  would  be  raised  from  a  base- 
ment receiving  hopper  to  the  bunkers.  An 
opening  has  been  left  in  the  outer  wall  of  this 
basement  to  permit  constructing  such  a  hopper 
■under  the  coal  siding  alongside  the  boiler  room, 
with  crusher  and  auxiliary  conveyor  for  deliver- 
ing the  fuel  to  the  main  conveyor.  Short  steel 
stacks  are  all  that  are  needed  while  gas  is  used, 
but  a  tall  brick  stack  to  serve  all  boilers  will  be 
built  if  coal  is  used.  A  58-in.  steel  stack  is  now 
used  for  each  battery ;  these  are  supported  on 
the  rear  of  the  boiler  fittings  and  rise  to  a 
height  of  60V2  ft.  above  the  boiler  room  floor. 

Sectional  water-tube  boilers  of  the  Heine  make 
are  employed,  each  rated  at  250  h.p.  Each  has 
two  36-in.  X  22j4-ft.  steam  drums  parallel  to  the 
tubes  and  a  heating  surface  of  140  4-in.  tubes, 
i8}4  ft  in  length  which  are  expanded  into 
wrought  steel  water  legs  which  are  riveted  to  the 
steam  drums.  Each  drum  is  connected  through 
lo-in.  nozzles  into  a  30-in.  steel  cross  drum  8  ft 
long"  above  the  boiler  front  which  carries  two  6- 
in.  safety  valves  and  the  main  lo-in.  steam  noz- 
zle. The  boilers  are  hung  free  of  the  settings 
by  link  suspensions  from  two  pairs  of  is-in.  I- 
beams  which  span  the  front  and  rear  of  the  set- 
tings. The  settings  are  20-in.  thick  at  the  sides 
and  22-in.  between  boilers.  They  are  carried  on 
concrete  foundations  having  ash-pits  at  the  front 
which  slope  toward  the  special  outlet  doors 
through  which  ashes  may  be  scraped  out  on  the 
proposed  conveyor.  At  present  however,  the  ash 
pits  and  furnaces  are  closed  with  a  fire-brick 
floor  at  the  future  grate  level  and  in  this  floor- 
ing are  nine  openings  about  S'/i  ft  in  length  in 


which  thC' natural  gas  burners  are  inserted.  These 
burners  are  5-in.  cast-iron  pipes  of  a  special 
form  developed  by  the  railroad  company  for  this 
purpose,  which  have  numerous  small  holes  in  the 
upper  side  opening  into  the  furnace,  with  a  S-in. 
inlet  on  the  lower  side  connecting  through  the 
ash-pit  door  to  the  gas  valve.  There  are  nine 
burners  to  each  boiler,  supplied  through  i^-in. 
valves  and  connections  from  a  6-in.  header  cov- 
ering the  two  boilers  of  each  battery.  This  head- 
er is  supplied  by  6-in.  connections  from  "the  gas 
distributing  main  on  the  basement  ceiling  directly 
under  the  boiler  front.  Provision  has  been  made 
for  adding  Greene  chain-grate  stokers,  if  it  be 
desired  to  use  coal  for  fuel. 

The  boiler  feed  comes  from  the  city  works, 
supplemented  by  the  condensation  from  the  heat- 
ing systems  and  the  drips  from  the  steam  pip- 
ing. All  condensation  and  hot  waste  water,  in- 
cluding the  jacket  water  from  the  air  compres- 
sors, is  delivered  to  a  Cochrane  open  feed-water 
heater,  from  which  the  boiler  pumps  draw,  while 
make-up  is  supplied  by  an  8-in.  connection  from 
the  i2-in.  discharge  line  of  the  fire  pumps.     The 


the  boiler  room  side  of  the  division  wall  and  the 
latter  in  the  basement  on  the  opposite  side.  That 
for  the  high  pressure  system  is  a  12-in.  header 
carried  on  cast-iron  brackets  igj^  ft  above  the 
boiler  room  floor,  with  lo-in.  branches  to  the 
boilers  and  eight  5-in.  branches  to  the  engine- 
room.  The  boiler  connections  are  long-radius 
horizontal  bends  with  a  Davis  automatic  angle 
stop  and  check  valve  at  the  boiler  nozzle  and  an 
angle  stop  valve  at  the  header.  The  engine  con- 
nections are  made  from  the  lower  side  of  the 
header  through  Hoppes  angle  receiver-separators 
immediately  below,  from  which  the  delivery  lines 
lead  down  to  the  engines,  compressors  and 
pumps.  The  drainage  of  the  header  is  effected 
directly  by  these  separators,  except  at  the  ends, 
which  are  drained  by  two  i^-in.  connections. 
The  condensation  is  removed  from  the  separato'"s 
and  the  header-end  connections,  and  also  from 
the  throttle  end  of  all  steam  connections;  by  a 
Holly  loop  system  Inaving  a  condensation  receiv- 
ing tank  in  the  engine  room  basement  and  an 
elevated  discharge  chamber,  together  with  the 
piping  to   return   the   condensation   automatically 
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boilers  can  be  also  fed  directly  from  the  mains. 
The  heater  is  mounted  on  a  steel  platform  8  It 
above  the  firing  floor  at  about  the  center  of  the 
room,  'and  under  the  two  feed  pumps  are  below 
it  The  heater  is  supplied  with  steam  through 
an  inductive  connection  from  the  l6-in.  atmos- 
pheric relief  riser  from  the  engine  room  exhaust 
main,  which  discharges  to  the  heater  through 
an  attached  oil  separator.  The  heater  has  a  ca- 
pacity of  2,000  h.  p.,  and  is  fitted  with  chemical 
tanks  for  treating  the  water  to  remove  a  por- 
tion of  the  scale-forming  impurities.  The  feed 
pumps  are  Fairbanks-Morse  duplex  pumps,  each 
having  I2x8xi2-in.  cylinders.  They  feed  the 
boilers  through  a  s-in.  main  on  the  ceiling  under 
the  firing  floor;  this  has  3-in.  branches  carried 
up  between  each  battery  and  dividing  into  2^-in. 
connections  to  each  boiler.  The  boiler  blow-off 
system  consists  of  two  l%-m.  connections  from 
the  lower  edge  of  the  rear  water  leg  of  each 
boiler  into  a  4-in.  blow-off  main  carried  longi- 
tudinally through  the  boiler  room  in  a  trench  at 
the  rear  of  the  setting.  This  main  is  carried 
out  through  the  northerly  wall  of  the .  building 
into  one  of  the  yard  drains. 

The  steam  piping  systems  are  laid  out  with 
longitudinal  headers  for  both  high  pressure  and 
exhaust  the  former  in  an  elevated  position  on 


to  the  boilers.  The  i6-in.  exhaust  header  has 
eight  8-in.  connections  from  the  engines  and 
pumps  that  pitch  sharply  downward  toward  it, 
and  three  delivery  connections,  one  of  full  size 
which  leads  across  to  the  feed-water  heater  and 
atmospheric  relief  riser  in  the  boiler  room  and 
another  connection  of  similar  size  at  the  north 
end  of  the  power  house  through  an  oil  separator 
into  the  piping  tunnel  for  connection  to  the  heat- 
ing systems  of  the  various  shop  buildings,  with 
the  exception  of  the  store  house,  which  is  sup- 
plied by  a  similar  S-in.  connection  with  oil  sepa- 
rator at  the  southerly  end  of  the  power  house. 
Condensation  is  drained  from  the  receivers  of 
the  compound  engines  by  Bundy  steam  traps 
which  discharge  to  the  sewer.  A  system  of  en- 
gine drains  has  also  been  provided  so  that  the 
engine  and  pump  cylinders  and  the  receivers  of 
the  compound  engines  may  be  blown  free  m 
starting,  the  discharge  being  piped  to  the  sewer. 
The  oil  separators  in  the  connections  to  the  low 
pressure  heating  mains  are  Bundy  grease  ex- 
tractors from  which  condensation  is  drained  to 
the  sewer. 

There  are  five  tandem-compound  four-valve 
engines  direct-connected  to  200-kw.  generators 
of  2,000  cu.  ft  capacity  per  minute,  another  com- 
pressor of  1,000  cu.    ft.   capacity,  and   two  large 
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pumps.  The  engines  are  the  Fitchburg  heavy- 
duty  side-crank  tandem-compound  type,  with 
Tangye  frames,  and  are  designed  to  operate  non- 
condensing  with  a  considerable  back  pressure. 
They  have  governors  of  the  centrifugal  snaft 
type  and  double  eccentrics  for  independent  opera- 
tion of  the  admission  and  exhaust  valves.  These 
units  all  have  14  and  22x2i-in.  cylinders  and 
operating  at  200  r.p.m.,  have  a  rating  of  320  h.  p. 
each.  The  air  compressors  are  the  Ingersoll- 
Rand  compound  two-stage  type  designed  to  de- 
liver compressed  air  at  a  pressure  of  100  lb. 
The  two  units  deliver  air  through  a  7-in.  line 
to  vertical  steel  storage  and   cooling  tanks  out- 
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side  the  building;  these  are  54  in.  in  diameter  by 
12  ft.  high  and  from  them  the  air  distribution 
system  of  the  shop  plant  is  supplied  through  a 
7-in.  connection.  The  engines  and  compressors 
are  all  lubricated  by  a  continuous  gravity  oiling 
system,  consisting  of  an  elevated  storage  tank 
supplying  oil  to  all  bearings  and  a  collectuig 
and  filtering  system  in  the  basement  from  which 
the  oil  is  pumped  back  to  the  tank.  The  two 
pumps  are  the  Fairbanks-Morse  underwriter  type 
of  1,000  gial.  capacity  each,  and  draw  from'  the 
reservoir  and  city  water  service  as  before  stated. 

As  before  stated,  the  station  supplies  current 
for  lighting  both  buildings  and  yards,  the  dis- 
tribution system  for  which  covers  a  considerable 
area,  and  for  the  power  service  in  the  buildings. 
For  the  former,  an  alternating  current  distribu- 
tion was  thought  desirable  on  account  of  the  dis- 
tances of  transmission  which  are  over  a  mile  in 
either  direction.  For  the  power  service  direct 
current  was  adopted  to  permit  the  use  of  variable 
speed  motors  for  direct-connected  machine  tool 
drives.  The  generating  equipment  accordingly 
consists  of  three  direct-current  and  two  alternat- 
ing-current units  of  200  kw.  capacity  direct  con- 
nected to  the  engines.  The  generators  are  all 
Westinghouse  engine-type  machines ;  those  for 
the  direct-current  service  are  compound-wound 
multipolar  machines  delivering  230-volt  current, 
and  the  alternating-current  machines  are  of  the 
revolving  field  type  wound  for  two-phase  current 
at  60  cycles  and  a  potential  of  2,300  volts.  The 
alternators  are  arranged  for  excitation  from 
cither  bus-bars  of  the  230-volt  direct-current  ma- 
chines or  from  a  30-kw.  motor-generator.  No 
steam-driven  excitor  was  necessary  with  this  ar- 
Tangement,  as  it  is  possible  to  start  up  the  al- 
ternating current  service  by  exciting  the  alter- 
nator field  with  current  from  any  direct  current 
■generator,  after  which  the  motor  generator  set 
may  be  started  for  independent  excitation  to 
Tender  the  regulation  independent  of  the  voltage 
variations  of  the  direct-current  system. 

The  electrical  distribution  is  controlled  by  a 
l8-panel    switch-board,    containing   three    genera- 
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tor  panels,  a  total  panel  and  three  feeder  panels 
at  one  end  for  the  direct-current  equipment,  and 
two  generator  panels,  an  excitor  panel,  a  total 
panel  and  four  feeder  panels  at  the  opposite  end 
for  the  alternating-current  system.  The  switch- 
board equipment  was  supplied  by  the  Westing- 
house  Electric  &  Mfg.  Co.,  and  contains  oil 
switches  for  the  control  of  the  2,300-volt  alter- 
nating current  ^nd  total  recording  watt  meters 
for  the  measurement  of  the  power  consumed  by 
either  the  direct  or  alternating  system.  There  is 
also  a  small  two-panel  board  for  the  control  of 
the  two-series  alternating  current  arc  lighting 
circuits,  each  operated  by  constant  current  trani- 
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to  the  uniform  all-night  load  of  about  150  kw. 
The  new  shops  were  laid  out,  and  the  buildings 
and  their  equipment,  including  the  power  plant, 
were  designed  by  Mr.  G.  R.  Henderson,  who  was 
consulting  engineer  to  the  Missouri,  Kansas  & 
Texas  Railway.  James  Stewart  &  Co.,  New 
York,  were  general  contractors  for  the  shops. 
Mr.  A.  A.  Allen  is  the  vice-president  and  gen- 
eral manager  of  the  system  and  Mr.  W.  O'Herin 
superintendent  of  machinery  and  equipment  lo- 
cated at  Parsons. 
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Septic  tanks  were  first  put  in  operation  in  the 
Lawrence  Experiment  Station  of  the  Massachu- 
setts Board  of  Health  in  1898  and  since  that  time 
tanks  of  this  sort  have  been  operated  there.  In 
the  Board's  last  annual  report  there  are  some 
figures  showing  the  disappearance  of  sludge  which 
has  been  observed  in  the  tanks ;  while  such  fig^ures 
are  applicable  only  to  the  local  sewage  they  are 
of  considerable  interest  because  made  with  both 
concentrated  sewage  containing  large  amounts  of 
suspended  matter  and  with  the  regular  station 
sewage.  The  two  tanks  receiving  concentrated 
sewage  were  operated  with  storage  periods  of  18 
hours  to  IS  days  in  one  case  and  of  5  hours  in 
another,  and  showed  a  disappearance  of  82  and  75 
per  cent,  of  the  sludge  respectively.  In  the  tanks 
receiving  station  sewage  from  68  to  89  per  cent. 
of  the  sludge  disappeared.  The  detailed  analytical 
and  measurement  results  seem  to  show  that  more 
than  80  per  cent,  of  the  volatile  organic  matter 
deposited  in  the  septic  tanks  in  question  is  passed 
into  solution  or  given  off  as  gas.    This  is  a  de- 


"-^ 


%r-%.—K—K—^ 


^^^i2&:_         ^30<S^ 


^r::^._.^..^.__^_..j£z. 


=^^ 


::5e. ^i«_..^._:!ia_..^^V- 


m  i 


BTTTT,T,r„a,^ 


■0 a- 


Hot  Blast  Heating,  Northerly    Half  of   IVIain    Building. 


formers.  The  distribution  system  embraces  nine 
circuits  for  direct-current,  which  are  entirely 
local,  and  eight  circuits  for  alternating  current, 
four  of  which  are  for  the  new  shop  group  and 
the  others  for  transmission  to  other  portions  of 
the  company's  property.  Of  the  direct-current 
system  five  feeders  are  carried  to  the  locomotive 
shop  for  the  crane  motor  and  machine  tool  motor 
circuits,  one  each  to  the  blacksmith  shop  and 
store  house,  and  the  remaining  three  to  the  old 
buildings  for  the  operation  of  motors  in  the  car 
shop.  From  the  alternating  current  board,  four 
feeder  circuits  supply  local  lighting  in  the  main 
shop,  blacksmith  shop  and  store  house,  one  the 
constant  current  transformers,  and  the  remaining 
three  the  lighting  at  the  old  shops  about  1,600 
ft.  distant.  The  freight  department  about  2,200  ft 
distant,  and  the  passenger  depot  about  4,000  ft. 
distant.  The  direct-current  motor  load,  con- 
sisting of  crane  motors  and  machine  tool  motors 
in  both  old  and  new  shops,  averages  about  400 
kw.,  while  the  lighting  load  varies  from  250  kw. 


duction  from  analytical  data,  but  it  is  of  course 
''Hidifliicult  to  obtain  entirely  representative  samples. 
At  times  gas  evolution  causes  sediment  to  rise 
and  pass  from  the  tanks,  so  that  much  matter 
passes  off  this  way,  which  cause?  the  figures 
showing  sludge  destruction  to  be  greater  than  is 
actually  the  case.  This  fact  has  been  pointed  out 
in  earlier  reports  of  the  Board.  The  analytical 
results  show  an  apparent  decomposition  of  much 
mineral  matter,  but  this  must  be  due  mainly  to 
the  passage  of  this  matter  from  the  tanks  with- 
out being  detected.  The  time  of  storage  within 
the  limits  of  the  experiments,  ranging  from  5  to 
49  hours,  except  in  the  case  of  the  15-day  ex- 
periments made  with  one  tank  in  1899,  and  the 
strength  of  the  sewage  seem  to  have  little  in- 
fluence on  the  percentage  of  organic  matter  dis- 
appearing or  on  the  number  of  pounds  of  dry 
sludge  disappearing  per  million  gallons  of 
sewage.  The  average  station  sewage  contains 
about  2.080  lb.  of  suspended  matter  per  million 
gallons. 
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The  Water  Supply  of  Goldfield,  Nevada. 

The  Goldfield,  Nevada,  mining  district  is  in 
the  center  of  one  of  the  most  desert  regions  in 
this  countr}-,  where  rainfall  and  moisture  are  al- 
most entirely  lacking  and  the  aridity  is  pro- 
nounced and  oppressive.  In  the  face  of  the  hard- 
ships and  difficulties  of  living  in  a  region  of  this 
kind,  the  remarkable  richness  of  the  mineral  de- 
posits of  the  district  has  attracted  a  large  popu- 
lation, the  town  of  Goldfield  alone  having  about 
32,000  inhabitants.  The  permanence  of  the  re- 
sources of  the  district  has  been  so  well  deter- 
mined that  an  immense  amount  of  money  has 
already  been  expended  in  providing  good  trans- 
portation facilities,  cheap  electrical  power  and  an 
adequate  and  suitable  water  supply  to  the  isolated 
desert  region  in  which  the  district  is  situated. 
The  result  of  the  provision  of  these  facilities  has 
been  to  change  the  camp  of  tents  and  temporary 
shacks  into  a  city  with  pavements,  electric  lights, 
water  works,  sewers  and  other  modern  improve- 
ments. The  construction  of  these  Improvements 
has  been  carried  on  at  very  unusual  expense 
owing  to  the  isolation  of  the  district  and  the 
cost  of  transportation  and  labor. 


Co.  on  Bishop  Creek  in  California,  113  miles 
from  Goldfield.  This  creek  is  a  tributary  of  the 
Owens  River,  from  which  the  new  water  supply 
for  Los  Angeles,  Cal.,  is  to  be  obtained.  It  has 
its  source  in  a  mountain  range  which  is  cov- 
ered with  perennial  snow,  and  its  flow  is  re- 
markably uniform  throughout  the  year.  The 
power  company  has  two  hydro-electric  stations, 
with  a  combined  capacity  of  7,500  h.-p.,  in  opera- 
tion, and  is  constructing  two  more  stations,  which 
will  give  an  ultimate  total  capacity  of  14,000  h.-p. 
Much  additional  power  can  also  be  developed  as 
the  company  controls  3,200  ft.  of  fall  on  Bishop 
Creek,  and  large  storage  reservoirs  can  readily 
be  built  on  the  headwaters  of  the  stream  at  a 
reasonable  cost.  The  power  generated  is  trans- 
mitted to  Goldfield  at  60,000  volts  over  a  pole 
line  113  miles  long,  and  branches  from  this  line 
are  extended  to  other  points.  Much  of  the  trans- 
mission line  was.  built  through  the  rough  moun- 
tain country  and  thence  across  the  desert  at  a 
very  great  expenses.  The  whole  power  develop- 
ment project  has  been  more  than  justified  by  the 
demands  to  be  supplied,  however,  and  will  keep 
pace  with  these  demands  with  difficulty. 
Although   ample   railroad   and   power    facilities 


town,  and  water  was  retailed  at  three-quarters 
of  a  cent  a  gallon  to  consumers  connected  with 
these  mains.  Beyond  the  limits  of  the  distribu- 
tion mains  water  was  delivered  in  barrels  on 
wagons  at  prices  of  i  to  3  cents  a  gallon,  depend- 
ing on  the  distance  it  had  to  be  hauled.  Under 
these  conditions  it  cost  $750  a  month  for  enough 
water  to  run  an  8o-h.p.  boiler;  it  also  cost  2$ 
cents  to  water  a  team  of  horses,  and  fire  insur- 
ance could  not  be  obtained  owing  to  the  lack 
of  fire  protection.  In  fact,  a  disastrous  fire  oc- 
curred, which  could  not  be  checked  because  no 
water  was  available.  The  inauguration  of  the 
new  water  supply  has  changed  all  of  these  con- 
ditions, as  an  ample  amount  of  good  spring  water 
from  the  mountains  is  now  available  under  a 
pressure  that  provides  fully  for  fire  protection. 
The  mountains  in  which  the  supply  has  been 
developed  are  25  to  30  miles  from  Goldfield, 
along  the  western  edge  of  the  desert.  The  de- 
velopment has  been  made  on,  or  in  the  vicinity 
of  Mount  Magruder,  which  is  covered  with  snow 
until  late  in  the  summer.  The  surface  of  the 
upper  part  of  this  mountain  is  largely  loose,  dis 
integrated  granite,  with  rocks  of  considerable 
size,  which  grade  into  gravel  down  on  the  moun- 


Two   Views  on    Pipe  Line  during  Construction    across  the   Low    Intervening    Country. 


When  the  richness  of  the  mineral  deposits  in 
Goldfield  and  vicinity  was  discovered  in  1903 
the  town  was  100  miles  from  the  nearest  rail- 
road, and  for  over  a  year  after  the  wealth  of  the 
region  wa*  exploited  no  railroads  were  put  un- 
der construction  to  reach  the  district.  Since  then, 
however,  three  standard-gauge  lines  have  been 
built  into  Goldfield,  providing  good  transporta- 
tion facilities.  The  first  of  these  was  the  Tona 
pah  &  Goldfield  R.  R.,  an  extension  of  a  branch 
of  the  Southern  Pacific  R.  R.,  100  miles  in 
length,  the  branch  connecting  with  the  main  line 
of  the  latter  road  at  Reno,  Nev.  The  second 
was  a  branch  of  the  San  Pedro,  Los  Angeles  & 
Salt  Lake  R.  R.,  220  miles  in  length.  A  third 
railroad,  the  Tonopah  &  Tidewater,  is  just  be- 
ing completed  from  Tonopah  through  Goldfield 
to  a  connection  with  the  main  line  of  the  Atchi- 
son, Topeka  &  Santa  Fe  R.  R.,  with  a  total  length 
of  326  miles.  Practically  all  of  this  railroad  con- 
struction was  carried  on  in  desert  country, 
where  water  for  all  purposes  frequently  had  to 
be  hauled  30  to  50  miles,  and,  in  instances 
through  districts  where  no  work  could  be  done 
in  the  summer  on  account  of  the  terrific  heat. 
Some  of  the  grading  required  also  involved  a 
large  amount  of  work,  so  the  cost  of  these  lines 
has   been   excessive. 

Electrical  power  for  the  Goldfield  district,  and 
for  several  other  mining  districts  in  the  vicinity, 
is  furnished  from  the  extensive  hydro-electric 
developments   of    the    Nevada-California    Power 


were  thus  constructed  at  a  great  outlay,  the  pro- 
vision of  an  adequate  supply  of  satisfactory  water 
remained  to  be  accomplished.  Such  a  supply  has 
now  been  developed  in  the  mountains,  30  miles 
from  Goldfield,  and  the  pipe  line  which  delivers 
it  to  the  city  was  recently  placed  in  operation. 
Prior  to  the  completion  of  this  pipe  line  water 
was  obtained  from  a  mine  and  from  various 
small  wells  and  springs.  All  of  this  water  was 
highly  impregnated  with  alkali  salts  and  prac- 
tically none  of  it  was  suitable  for  domestic  con- 
sumption. The  salts  contained  in  it  were  also  of 
such  nature  that  the  water  was  highly  unsatis- 
factory for  use  in  boilers,  or  in  the  concentrating 
mills  required  to  work  a  large  portion  of  the  ore 
which  is  mined  in  the  district.  Furthermore,  the 
supply  was  entirely  inadequate,  so  no  fire  pro- 
tection could  be  provided  and  water  commanded 
an  apparently  unreasonable  price. 

The  chief  part  of  the  original  supply  was  ob- 
tained from  a  mining  company,  which  pumped 
water  about  10  miles  against  a  head  of  800  ft. 
from  a  series  of  alkali  springs,  for  use  in  a  con- 
centrating mill.  These  springs  produce  about 
36,000  gal.  per  day,  and  the  mining  company  sold 
the  surplus  over  the  requirements  of  its  mill  to  a 
local  water  company  at  a  flat  rate  of  half  a  cent 
a  gallon.  The  other  springs  and  wells  from  which 
water  was  obtained  were  at  varying  distances 
from  the  town,  but  were  all  of  small  capacity. 
Two  small  and  separate  systems  of  distribution 
mains  had  been  laid   in  the  central  part  of  the 


tain  sides,  and  finally  into  the  soil  of  the  desert. 
Practically  none  of  the  melting  snow  ever  runs 
off  in  streams  and  very  little  of  it  shows  on  the 
surface  along  the  sides  of  the  mountain,  most 
of  the  water  flowing  away  under  ground  and  be- 
ing dissipated  through  the  dry  soil  of  the  desert 
below.  In  a  few  places  along  the  side  of  the 
mountain,  where  the  bed  rock  nearly  outcrops 
at  the  beginning  of  the  overlying  gravel,  several 
small  springs  appeared,  and  other  conditions  in- 
dicated the  presence  of  an  underground  flow. 
At  several  of  these  points  horizontal  tunnels  have 
been  driven  back  into  the  side  of  the  hill  to  in- 
tercept the  sub-surface  flow  and  to  increase  the 
output  of  the  springs. 

One  of  the  principal  sources  of  supply  that 
has  been  developed  in  this  manner  is  from  Cartee 
Spring,  across  a  canyon  from  Mount  Magruder, 
at  the  base  of  a  mountain  of  similar  formation. 
This  spring,  which  flowed  upward  of  80,000  gal. 
a  day  before  it  was  developed,  and  had  been 
used  for  30  years  in  irrigating  a  small  ranch, 
now  delivers  at  least  100,000  gal.  a  day.  The 
Gusher  Spring,  another  one  of  considerable  flow, 
is  on  the  side  of  Mount  Magruder,  about  5  miles 
up  the  valley  from  the  Cartee  Spring.  Three 
miles  around  the  mountain  from  the  Gusher 
Spring  are  the  three  State  Line  Springs,  the 
water  from  which  was  used  for  years  in  placer 
mining.  Another  series  of  three  springs  has  been 
developed  on  the  side  of  Mount  Magruder,  be- 
tween  the   Cartee   and   the   Gusher   springs,   and 
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three  more  exist  adjacent  to  these.  The  springs 
which  have  been  developed  are  perennial  and 
have  a  normal  daily  flow  of  over  1,000,000  gal. 
Other  large  springs  remain  to  be  utilized,  chief 
among  these  being  the  Hyde  Spring,  which  will 
deliver  200,000  gal.  of  water  in  24  hr.,  but  is 
lower  than  the  pipe  line,  so  its  flow  will  have 
to   be  pumped   when   required. 

The  tunnels  which  have  been  built  into  the 
side  of  the  mountain  to  develop  the  underground 
flow  involve  no  special  features.  They  were 
usually  driven  so  the  bottom  of  the  tunnel  was 
at,  or  very  close  to  bed  rock,  and  were  con- 
tinued back  into  the  side  of  the  mountain  until 
they  intercepted  the  crevasses  or  channel  through 
which  the  underground  flow  comes  down  the 
mountain.    The  total  flow   is  thus  conserved  and 
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Malapi  Summit.  This  arrangement  permitted 
ordinary  7-in.  spirally-riveted  pipe  to  be  used 
between  the  Lida  Summit  and  the  pumping  station. 

The  flow  line  is  all  placed  at  least  18  in.  below 
the  surface,  which  is  sufficient  depth  to  protect 
it  from  frost  in  the  region  traversed.  Air  valves 
are  provided  at  all  summits  and  blow-off  valves 
at  low  points,  at  intervals  of  about  two  miles. 
Owing  to  the  nature  of  the  country  and  the  ab- 
sence of  rainfall,  no  waterway  crossings  had  to 
be  built,  nor  protection  against  washing  provided 
at  any  point. 

The  pumping  station  contains  a  single  400,000- 
gal.  Goulds  triplex  pump,  belt-driven  by  a  50-h.-p. 
electric  motor.  A  second  unit  of  the  same  type 
will  be  installed  when  required.  Electrical  cur- 
rent   is    obtained     from    the     Nevada-California 


Hauling   Pipe  from  th 

the  original  capacity  of  the  springs  increased 
from  60  to  100  per  cent.  The  tunnels  were  made 
about  6  ft.  high,  3  ft.  wide  at  the  top  and  4  ft. 
wide  at  the  bottom,  and  have  lengths  varying 
from  20  to  160  ft.  They  were  heavily  timbered 
throughout  to  hold  the  loose  material  through 
which  most  of  them  had  to  be  driven. 

The  various  springs  that  have  been  thus  de- 
veloped are  connected  by  a  line  of  spirally-riv- 
eted steel  pipe  which  is  merely  a  continuation  of 
the  pipe  line  leading  to  Goldfield.  This  line  starts 
at  the  State  Line  Springs  and  extends  as  a  6-in. 
pipe  for  three  miles  to  the  Gusher  Spring,  the 
fall  in  this  distance  being  32  ft.  From  the  Gusher 
Spring  to  the  Cartee  Spring,  in  a  distance  of  5 
miles,  the  fall  is  1,200  ft.,  so  a  5-in.  pipe  is  fully 
sufficient  to  carry  the  flow.  The  series  of  three 
springs  which  have  been  developed  on  the  side 
of  Mount  Magruder  are  connectetd  to  the  5-in. 
line  by  a  5-in.  pipe. 

Three  miles  toward  Goldfield  from  the  Cartee 
Spring  is  a  summit,  called  Lida  Summit,  which 
is  only  27  ft.  below  that  spring,  so  in  order  to 
secure  the  desired  capacity  a  9-in.  pipe  was  used 
for  the  main  line  in  this  distance.  From  the  Lida 
Summit  the  country  drops  away  rapidly,  the  line 
crossing  a  valley  about  20  miles  wide  before 
reaching  a  second  summit,  called  Malapi  Sum- 
mit, at  the  edge  of  Goldfield.  The  drop  in  this 
20  miles  is  about  900  ft. ;  the  Malapi  Summit  is 
500  ft.  lower  than  the  Lida  Summit  and  400  ft. 
above  the  town.  It  was  originally  intended  to 
operate  the  pipe  line  by  gravity,  but  a  pressure 
of  over  390  lb.  per  square  inch  would  thus  have 
been  brought  on  the  section  of  the  line  between 
the  two  summits.  The  decision  was  made,  there- 
fore, to  place  a  pumping  station  part  way  up  on 
the  rise  to  the  Malapi  Summit  and  operate  the 
section  of  the  line  between  the  Lida  Summit  and 
this  station  by  gravity,  and  thence  pump  the 
water  against  a  head  of  about   150  lb.,  over  the 
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systems  was  made  up  of  spirally-riveted  pipe  and 
the  other  of  standard  well-casing  and  machine- 
banded  wooden  pipe.  As  parts  of  these  systems 
were  small  pipe,  and  nothing  smaller  than  6-in. 
pipe  will  be  used  in  the  main  part  of  the  town 
for  the  new  system,  much  of  the  original  work 
is  being  replaced.  In  all  new  work  lap-welded 
wrought-iron  pipe,  with  Converse  joints,  is  be- 
ing used.  All  connections  to  the  distribution 
mains  are  metered,  water  for  domestic  consump- 
tion being  sold  at  H  cents  a  gallon  and  for  com- 
mercial purposes  at  $2.50  to  $4.00  per  1,000  gal. 

The  chief  difficulty  encountered  in  the  con- 
struction was  in  building  the  pipe  line  across 
the  20  miles  of  desert  between  the  two  summits. 
All  of  the  pipe  for  the  entire  line  had  "to  be 
hauled  from  the  railroads  at  Goldfield.  Water 
for  all  purposes  frequently  had  to  be  hauled  15 
miles.  The  trench  for  the  line  was  opened  up 
with  eight  and  ten-horse  teams  on  plows,  but  a 
hard,  cemented  conglomerate  encountered  just 
under  the  surface  required  a  large  amount  of 
light  blasting  and  greatly  increased  the  cost. 

."Xn  analysis  made  of  the  water  from  the  new 
supply  showed  only  21.04  gr.  per  gallon  of  solids, 
with  but  0.44  gr.  of  suspended  matter  and  a 
trace  of  organic  matter,  while  nitrates  and 
nitrites  were  absent.  The  water,  therefore,  con- 
tains nothing  to  make  it  objectionable  for  domes- 
tic use.  The  percentage  of  scale-producing  salts, 
the  sulphates,  which  are  the  only  corrosive  salts 
present,  and  those  salts  which  produce  foaming, 
are  all  low,  so  with  reasonable  care  the  water 
can  be  used  for  boilers  with  no  deleterious  re- 
sults. Carbonates  predominate  in  the  water,  but 
are  remarkably  low,  as  compared  with  other 
waters  in  the  country  surrounding  Goldfield.  In 
fact,  this  analysis  showed  the  water  to  compare 
favorably  with  most  domestic  supplies,  which  is 
a  remarkable  circumstance  in  this  desert  coun- 
try in  which  the  supply  has  been  developed. 


Mountains  in   Which  the  Supply  was  Developed;    Desert   in   Foreground. 


Power  Co.  The  pump  delivers  into  an  8-in.  pipe 
line  6'ooo  ft.  long,  which  leads  over  the  Malapi 
Summit  to  storage  tanks  on  the  side  of  the  lat- 
ter. Several  temporary  tanks,  with  a  combined 
capacity  of  400,000  gal.,  are  at  present  installed, 
but  two  new  tanks,  with  a  capacity  of  200,000  gal. 
each,  will  be  placed  to  provide  for  the  variations 
in  domestic  consumption.  One  of  the  present 
tanks,  with  a  capacity  of  200,000  gal.,  will  be 
retained  for  storage  for  fire  purposes.  These 
storage  tanks  will  render  available  in  the  town 
a  pressure  of  50  to  60  lb.  for  domestic  con- 
sumption and  of  120  lb.  for  fire  protection. 

The  distribution  mains  of  the  two  original 
water  supply  companies  operating  in  Goldfield 
were  purchased  by  the  company  which  made  the 
development   of   the   new   supply.    One   of   these 


The  scheme  of  securing  water  for  Goldfield 
from  the  mountains  was  devised  by  Mr.  Loren 
B.  Curtis,  of  Denver,  Colo.,  who,  assisted  by  Mr. 
Charles  G.  Patrick,  conducted  the  investigations 
of  the  source  of  the  supply,  prepared  the  plans 
for  the  work  and  supervised  the  construction. 
The  water  supply  system  and  distribution  mains 
are  owned  and  operated  by  the  Goldfield  Con- 
solidated Water  Co.,  which  is  controlled  by  Den- 
ver and  Goldfield  interests. 


Two  Scholarships  in  McGill  University, 
Montreal,  will  be  given  by  the  Canadian  Pacific 
Ry.  to  those  employees  or  sons  of  employees 
who  stand  highest  in  entrance  examinations  next 
year.  There  are  three  students  now  holding 
such  scholarships. 
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Methods  of  Increasing  the  Capacity   of  the 
New  York  Subway. 

When  the  New  York  Subway  railway  was  put 
in  service,  a  {[ood  many  people  thought  that  the 
rapid  transit  problem  in  Manhattan  was  solved 
for  at  least  a  decade.  Before  the  first  operating 
year  had  passed,  this  belief  had  vanished.  The 
difficulties  of  travel  on  the  road  during  the  rush 
hours  proved  even  greater  than  on  the  ele- 
vated Unes  and  came  somewhat  near  the  dis- 
graceful scenes  in  evidence  about  six  o'clock  any 
week  day  afternoon  at  the  Manhattan  terminal 
of  the  Brooklyn  Bridge.  Naturally  enough  the 
overcrowding  was  attributed  by  the  public  to  the 
lack  of  enough  trains,  but  the  correctness  of  this 
opinion  seemed  questionable  after  some  study,  and 
the  fact  that  the  subway  was  about  taxed  to  its 
utmost  gradually  became  apparent  to  those  who 
observed  the  conditions  critically.  Pending  the 
construction  of  more  subways,  it  is  necessary  to 
utilize  this  one  to  the  utmost,  and  so  the  Public 
Service  Commission  retained  Mr.  B.  J.  Arnold 
to  study  the  conditions  and  suggest  methods  of 
improving  the  service  now  rendered  by  the  In- 
terborough  Rapid  Transit  Commission.  The  full 
report  on  this  subject  is  not  yet  written,  but  a 
preliminary  report  was  made  last  week,  from 
which  the  following  extracts  have  been  made : 

It  is  but  fair  to  say  that,  taking  into  con- 
sideration the  circumstances  under  which  the 
subway  was  built  and  is  now  being  operated,  it 
is  one  of  the  best  constructed  and  best  operated 
railways  in  existence.  On  the. other  hand,  the 
service  demanded  of  it  is  far  in  excess  of  that 
of  any  other  road,  and  as  a  consequence  condi- 
tions are  now  such  that  although  the  time  card 
calls  for  a  headway  of  2  min.  between  trams 
south  of  96th  St.  during  rush  hours,  in  actual 
operation  the  trains  fall  behind  this  schedule 
from  12  to  30  sec.  under  normal  conditions  dur- 
ing these  hours.  This  results  in  only  about  25 
express  trains  per  hour  leaving  Grand  Central 
Station  instead  of  30  trains,  as  called  for  by  the 
time  card. 

After  studsring  the  causes  of  delay,  Mr.  Arnold 
is  convinced  that  several  of  them  can  be  promptly 
removed  and  the  2-min.  headway,  as  given  by 
the  time  card,  maintained  under  normal  condi- 
tions during  rush  hours.  Many  of  these  delays 
are  due  entirely  to  the  excessive  time  taken  for 
loading  and  unloading  trains  at  the  platforms, 
and  are  caused  largely  by  the  policy  of  holding 
the  trains  at  the  stations  until  all  the  cars  are 
jammed  full  of  passengers,  in  an  attempt  to  clear 
the  station  platforms.  This  policy  should  be 
changed  to  one  of  starting  the  trains  within  a 
fixed  time  after  they  have  stopped  in  order  that 
the  maximum  number  of  cars  may  be  made  to 
pass  through  the  stations  after  allowing  reason- 
able time  for  loading.  This  time  of  loading  and 
unloading  the  express  trains  should  be  limited 
to  45  sec,  instead  of  an  average  of  65  sec.  taken 
at  present  at  Grand  Central  Station.  This  can 
be  accomplished  provided  the  proper  degree  of 
efficiency  is  maintained  by  the  platform  men  and 
train  guards,  by  putting  into  effect  the  following 
method  of  operation : 

First  In  view  of  the  fact  that  northbound 
evening  express  trains  leaving  Grand  Central 
Station  carry  approximately  25  per  cent,  more 
passengers  than  are  brought  into  this  station 
from  14th  St.,  a  system  of  loading  should  be 
adopted,  which  will  regulate  the  loading  at 
Brooklyn  Bridge  and  14th-  St  in  such  a  way 
that  there  will  be  capacity  left  in  the  cars  for 
the  increase  of  load  at  Grand  Central  Station, 
and  thus  avoid  the  present  excessive  crowding. 

At  present  time  the  cars  come  into  Grand  Cen- 
tral Station  fully  loaded,  and  the  delay  at  the 
station  platforms  is  caused  largely  by  passengers 
getting  off   slowly  from   crowded  cars  and  the 


difficulty  of  loading  so  many  additional  passen- 
gers into  cars  already  full.  The  delay  caused  by 
this  congested  condition  of  the  cars  at  Grand 
Central  Station  soon  backs  the  trains  up  in  the 
subway  as  far  as  14th  St.,  and  as  the  trains  are 
held  at  14th  St.,  they  are  naturally  loaded  more 
fully,  and  thus  the  congestion  is  increased  auto- 
matically, which  can  only  be  remedied  by  a  com- 
bination of  systematic  loading  and  prompt  move- 
ment of  the  trains. 

In  other  words  if  part  of  the  passengers  who 
are  ready  to  enter  the  trains  at  14th  St.  are  cut 
off,  all  trains  can  be  moved  on  time,  and  there- 
fore, more  trains  operated  than  at  present.  Thus 
additional  speed  and  comfort  can  be  obtained 
for  all  of  the  patrons  of  the  subway  by  a  small 
amount  of  inconvenience  to  a  few  patrons  who 
are  slightly  delayed  in  taking  the  cars  at  14th  St, 
and  on  the  principle  of  the  greatest  good  to  the 
greatest  number,  this  policy  should  be  adopted. 

Second.  On  each  express  platform  there  should 
be  stationed  a  train  dispatcher  provided  with 
two  stop  watches,  one  for  the  local  the  other  for 
the  express  service,  with  instructions  to  give  the 
signal  for  closing  the  doors  not  later  than  40 
sec.  after  the  train  has  come  to  a  stop,  thus 
allowing  5  sec.  to  close  the  doors  and  start  the 
train  within  a  45  sec.  period.  Subsequently  in- 
dicators visible  to  the  passengers  can  be  installed 
which  will  show  them  the  time  in  seconds  remain- 
ing before  the  closing  of  the  doors. 

Third.  The  guards  upon  the  cars  should  be 
instructed  to  open  the  doors  as  soon  as  the  train 
has  stopped.  There  is  now  at  times  a  noticeable 
delay  in  geting  these  doors  opened.  The  train 
gruard  should  also  be  instructed  to  listen  atten- 
tively for  the  closing  signal,  and  at  once  make 
every  effort  to  close  the  doors  with  the  assist- 
ance of  the  platform  attendants,  and  when  the 
doors  are  once  closed  they  should  be  kept  closed 
instead  of  being  opened  occasionally  to  let  off 
a  delinquent  passenger. 

Fourth.  Train  guards  should  be  instructed  to 
keep  themselves  more  alert  and  to  transmit 
promptly  the  starting  signal.  If  it  is  found  that 
"the  guards  cannot  be  trained  to  attend  to  this 
matter  of  signaling  promptly,  it  may  be  necessary 
to  require  an  electrical  system  of  signaling  where- 
by the  motorman  will  get  the  signal  on  the  in- 
stant the  last  door  is  closed. 

Fifth.  The  station  attendants  should  be  given 
positive  instructions  to  act  promptly  when  the 
signal  is  given  for  closing  the  doors.  This  can 
be  done  by  positively  regulating  the  stream  of 
passengers  entering  the  car  so  that  the  last  pas- 
senger in  will  not  obstruct  the  closing  of  the 
door. 

In  order  to  secure  better  service  for  the  patrons 
of  the  subway  the  Interborough  officials  have 
pointed  out  that  suitable  police  regulation  on  the 
station  platforms  should  be  provided  in  order  to 
control  such  individuals  as  may  interfere  with  the 
prompt  closing  of  the  doors.  [The  police  de- 
partment has  now  provided  such  special  officers]. 

By  making  other  improvements  it  will  be  pos- 
sible to  reduce  the  headway  still  further,  for  the 
present  signal  system  is  arranged  so  that  by 
slightly  changing  it  at  the  stations  trains  can  be 
easily  operated  on  a  90-sec.  headway,  if  such  a 
headway  were  not  prohibited  by  excessive  sta- 
tion stops.  Mr.  Arnold  suggests  that  the  Inter- 
borough officials  be  requested  to  prepare  a  train 
schedule  on  the  basis  of  a  lOS-sec.  headway 
during  rush  hours,  which  is  a  reduction  from 
the  present  schedule  of  15  sec.  This  saving  in 
the  headway  can  be  secured  at  once  by  changing 
the  block  signaling  system  at  the  express  sta- 
tions. At  the  present  time  the  station  block  is 
not  cleared  until  the  leaving  train  has  nearly  left 
the  platform.  With  an  eight-car  train  on  the 
express  tracks  it  requires  from  22  to  25  sec.  after 
a  train  starts  to  get  the  signal  which  allows  the 


following  train  to  proceed.  It  then  requires  a 
certain  length  of  time  for  the  following  train  to 
pull  into  the  platform  and  come  to  a  stop.  For 
example,  at  Grand  Central  Station  this  time 
amounts  to  50  sec.  for  a  north-bound  train.  If 
the  signal  to  the  following  train  could  be  given 
at  or  about  the  time  the  leaving  train  starts 
rather  than  waiting  until  the  train  has  cleared 
the  platform,  the  is-sec.  saving  could  be  effected 
at   express    station   stops. 

Mr.  Arnold  is  studying  the  necessity  of  chang- 
ing the  design  of  the  present  cars  so  as  to  pro- 
vide one  or  more  openings  in  the  sides,  but  he 
cannot  reach  a  fair  decision  until  the  effect  of 
the  improvements  suggested  above,  or  their 
equivalent,  has  been  shown. 

There  will  always  be  the  problems  as  to  where 
to  draw  the  line  between  seating  capacity  and 
standing  room.  At  present  during  rush  hours 
there  are  practically  twice  as  many  people  stand- 
ing as  there  are  seated.  If  more  seats  were  pro- 
vided in  the  present  cars,  one  seat  would  dis- 
place two  standing  passengers,  and  either  the 
carrying  capacity  of  the  car  would  be  reduced 
or  the  standing  passengers  would  be  more  crowd- 
ed than  at  present,  which  seems  practically  im- 
possible. As  it  is  impracticable  to  use  wider  cars, 
owing  to  the  lack  of  clearance  in  the  present 
subway,  the  only  method  of  providing  more  seats 
is -to  provide  more  of  the  present  type  and  size 
cars,  but  with  more  cross  seats,  which  method 
would  tend  to  greatly  increase  the  time  required 
for  loading  and  unloading  them.  As  soon,  how- 
ever, as  the  service  of  the  subway  becomes  im- 
proved either  by  providing  additional  seating  ca- 
pacity or  by  more  rapid  service,  instead  of  this 
service  creating  additional  comforts '  to  those 
who  are  now  riding  more  people  will  be  attracted 
by  this  superior  service,  and  the  applicants  for 
seats  will  outnumber  the  available  seats  in  prac- 
tically the  same  ratio  as  at  present.  It  is,  there- 
fore, evident  that  a  decision  must  be  made,  rela- 
tive to  the  general  nature  of  the  service  to  be 
supplied,  before  the  proper  type  of  car  can  be 
determined.  The  desirability  of  providing  a  cer- 
tain number  of  passengers  with  a  maximum 
number  of  seats,  and  thereby  limiting  the  capacity 
of  the  subway  to  practically  the  number  of  seats 
that  can  be  made  to  pass  any  given  point  within 
a  given  time  must  be  compared  with  the  desira- 
bility of  providing  transportation  to  the  greatest 
number  of  passengers  possible,  even  though  a 
large  majority  are  compelled  to  ride  for  a  short 
time  without  being  provided  with  seats. 

It  has  been  contended  not  only  by  those  who 
have  suggested  certain  methods  for  improving 
the  subway  service,  but  also  by  the  advocates  of 
better  service  in  most  of  our  large  cities,  that 
each  passenger  should  be  provided  with  a  seat,  or 
at  any  rate,  that  whatever  improvement  is  at- 
tempted should  tend  to  increase  the  seating  ca- 
pacity of  all  cars  operated  over  the  seating  ca- 
pacity of  those  now  in  use.  There  is  no  question 
as  to  the  righteousness  of  this  contention,  but 
the  futility  of  attempting  to  furnish  such  service 
to  all  patrons  of  the  road  may  be  judged  any 
evening  by  the  most  casual  observation  of  the 
crowded  conditions  of  the  present  subway  cars. 
If  the  policy  is  adopted  of  providing  seats  to  the 
majority  of  those  who  ride  during  rush  hours, 
it  will  result  in  a  material  decrease  in  the  total 
number  of  passengers  which  it  is  now  possible  to 
transport  in  the  subway,  and  would  therefore  re- 
sult in  turning  away  many  passengers  who  now 
make  use  of  its  service. 

If  the  principle  of  a  slight  reduction  in  the 
seating  capacity  of  the  present  cars  can  be 
adopted,  increased  carrying  capacity  can  be  ob- 
tained by  eliminating  all  or  a  part  of  the  present 
cross  seats.  Their  elimination  makes  it  prac- 
ticable to  introduce  center  side  doors  into  the 
present   cars,   should  this  change  be   found  nee- 
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essary  later.  In  case  the  traffic  cannot  be  prop- 
erly handled  nor  the  desired  45-sec.  limit  for 
station  stops  be  maintained  with  the  present  end 
door  cars,  the  use  of  those  center  doors  in  con- 
nection with  the  absence  of  cross  seats  will 
make  it  practicable  to  load  and  unload  so  rapidly 
that  this  limit  can  be  maintained. 

No  one  having  the  best  interests  of  the  public 
at  heart  will  deny  that  if  it  were  possible  to 
provide  each  passenger  with  a  seat  throughout 
his  entire  journey  that  this  should  be  done,  but 
as  it  is  practically  impossible  during  rush  hour 
periods  in  most  transportation  systems  now  ex- 
isting in  the  principal  cities  of  this  country,  the 
question  of  just  how  far  this  principle  can  be 
departed  from  and  still  serve  the  best  interests 
of  the  public  by  providing  as  many  seats  in  the 
cars  as  practicable  requires  most  careful  con- 
sideration. 

The  hardship  imposed  upon  those  who  are 
compelled  to  stand  in  the  subway  cars  during  the 
rush   hour  period  is  not   as   great  as   it  at  first 


time,  and  thus  furnish  transportation  for  the  en- 
tire 60,000.  Inasmuch  as  an  answer  to  this  ques- 
tion involves  a  decision  based  upon  public  policy 
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The  Chattanooga  &  Tennessee  River  Power 
Company's  Plant. 

By  Howard  Egletton,  C.  E. 


Cableway  Tower     on   East  Side  of  River. 


During  the  past  ten  years  the  growth  of  Chat- 
tanooga, Tenn.,  has  been  very  remarkable,  and 
there  is  every  prospect  that  her  future  develop- 
ment wilU  be  even  greater  than  her  past.  Blest 
with  cheap  coal  from  nearby  fields,  her  cost  of 
power  has  been  very  low ;  add  to  this  her  loca- 
tion, central  to  immense  developments  of  iron, 
great  forests  of  hard  wood,  and  many  other  raw 
materials,  her  wonderfully  good  transportation 
facilities,  and  we  have  the  reasons  for  her  being 
one  of  the  largest  manufacturing  cities  in  the 
South.  But  in  addition  to  these  advantages,  na- 
ture has  furnished  another,  hitherto  not  utilized— 
the  Tennessee  River  as  a  source  of  power. 

For  nearly  three-quarters  of  a  century  U.  S. 
Army  Engineers  in  charge  of  the  improvement  of 
our  inland  waterways  have  studied  the  improve- 
ment of  navigation  of  this  river  where  it  breaks 
through  the  mountains  near  Chattanooga. 
Finally,  in  1900,  it  was  practically  determined  that 
a  dam  and  lock  should  be  built  at  Scott  Point,  17 
miles  below  Chattanooga,  if  an  appropriation 
could  be  obtained  from  Congress,  but  some  of 
Chattanooga's  wide-awake  citizens  had  been  im- 
pressed by  the  success  attending  the  development 
of  water  power  in  other  Southern  cities,  and 
Messrs.  C.  E.  James  and  J.  C.  Guild  took  the  mat- 
ter up  with  great  energy.  By  demonstrating  the 
enormous  benefit,  commercially,  that  would  ac- 
crue to  Chattanooga,  if  the  power  of  the  river 
could  be  converted  into  electrical  energy  and 
brought  to  that  city,  they  secured  the  co-opera- 
tion of  Representative  John  A.  Moon,  of  their 
district,  in  obtaining  the  necessary  legislation,  and 
finally  in  1904  an  act  was  passed  authorizing  the 
Secretary  of  War  to  grant  permission  to  the  City 


appears  to  be,  for  the  reason  that,  owing  to  the 
transfer  system  between  the  express  and  local 
service,  so  well  worked  out  in  this  railway,  few 
passengers  are  compelled  to  stand  for  any  great 
length  of  time.  This  is  brought  about  through 
the  fact  that  the  passengers  in  each  car  are 
changed  so  often,  due  to  transfers  at  express 
stations,  that  many  of  those  who  stand  at  first 
soon  get  seats,  compelling  the  newcomers  to 
stand,  who  for  like  reason  and  in  turn  soon  find 
seats. 

In  further  support  of  the  policy  favoring  in- 
creased standing  room  in  the  cars  it  is  but  proper 
to  point  out  that  the  reason  for  diminishing  the 
number  of  seats  is  for  the  purpose  of  providing 
greater  aisle  space  so  that  a  system  of  circula- 
tion of  passengers  from  the  entrances  toward  the 
exits  of  the  cars  may  be  more  easily  maintained, 
result-ng  in  greater  comfort  not  only  to  those 
standing  but  also  to  those  seated,  and  at  the 
same  time  avoiding  the  conflict  of  streams  of 
passengers  with  its  resulting  discomfort,  now  so 
evident  at  the  express  stations  during  the  rush 
hours.  As  an  additional  result  of  maintaining  a 
definite  circulation  of  passengers,  greater  ex- 
pedition will  be  possible  in  loading  and  unload- 
ing, station  waits  will  be  reduced,  and  the  aver- 
age speed  of  travel  materially  increased,  so  that 
the  discomfort  of  standing  is  further  lessened 
by  being  shortened. 
The  question  then  tersely  stated  is  as  follows : 
Having  60,000  people  to  carry  per  hour,  shall 
we,  by  following  one  policy,  provide  seats  for 
40,000  people  with  standing  room  for  possible 
10,000  more,  and  turn  away  10,000  to  other  and 
slower  means  of  transportation,  or  by  adopting, 
at  least  until  future  subways  can  be  built,  the 
other  policy  whereby  increased  standing  capacity 
is  obtained,  provide  seats  for  20,000  and  carry 
the  other  40,000  standing  for  short  intervals  of 


View  of  Lock  Basin,  Looking  Upstream. 


rather  than  upon  engineering  feasibility,  Mr. 
Arnold  feels  that  the  Commission  should  first 
pass  upon  it  and  instruct  him  accordingly. 


A  Car  Ferry  service  across  Lake  Ontario 
has  been  placed  in  operation  between  the  Genesee 
River,  above  Rochester,  N.  Y.,  and  Coburg,  Ont., 
a  distance  of  60  miles,  by  the  Grand  Trunk  and 
the  Buffalo,  Rochester  &  Pittsburg  railways. 
The  boat,  which  is  expected  to  make  two  round 
trips  in  24  hours,  is  said  to  be  the  largest  on 
Lake  Ontario,  being  316  ft.  long,  57  ft.  4  in.  beam 
and  drawing  17  ft.  It  has  a  capacity  of  26  cars 
and  is  expected  to  develop  a  considerable  coal 
carrying  trade.  Though  intended  primarily  for 
freight,  passenger  accommodations  have  been 
provided  on  the  upper  deck. 


of  Chattanooga  to  build  and  construct  a  lock  and 
dam  across  the  Tennessee  River  at  Scott  Point 
The  act  also  provided  that  if  the  city  did  not  ac- 
cept this  privilege  within  four  months  frcrm  the 
date  of  passage  of  the  act,  then  the  Secretary  of 
War  should  oflfer  the  franchise  to  Messrs.  James 
and  Guild  for  a  period  of  eight  months,  and  fail- 
ing to  contract  with  them,  to  contract  with  any 
private  corporation,  firm  or  business,  for  the  con- 
struction of  the  lock  and  dam.  The  citizens  of 
Chattanooga  did  not  accept  the  offer,  but  Messrs. 
James  and  Guild  organized  the  Chattanooga  & 
Tennessee  River  Power  Co.,  with  Mr.  A.  N. 
Brady  in  charge  of  the  financial  end,  Mr.  John 
Bogart  becoming  consulting  engineer  for  the  com- 
pany. 
Scott  Pont  has  been  selected  as  being  the  place 
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where  the  greatest  improvement  to  the  river  could 
be  made  at  the  least  cost,  but  when  the  plan  was 
changed  from  simple  river  improvement  to  the 
development  of  power,  it  was  decided  that  greater 
power  could  be  secured,  together  with  an  equal 
or  greater  improvement  to  navigation,  by  con- 
structing the  lock  and  dam  further  down  the 
river,  at  Hale's  Bar,  33  miles  below  Chattanooga. 
Another  act  of  Congress  was  therefore  obtained 
in  January,  1905,  authorizing  the  location  of  the 
dam  at  such  other  place  below  Scott  Point  as  the 
Secretary  of  War  might  approve. 

The  designs  for  lock  and  dam  were  prepared 
under  Major  H.  C.  Newcomer,  Corps  of  Engi- 
neers, U.  S.  A.,  by  Mr.  John  M.  G.  Watt,  princi- 
pal assistant  engineer.  The  power  house  and  all 
appurtenances  for  developing  the  water  power 
were  designed  by  Mr.  Bogart. 

The  lock  and  dam  will  be  built  of  Cyclopean 
concrete,  making  all  walls  solid  except  for  a  pas- 
sage through  the  dam  and  the  necessary  culverts 
for  filling  and  emptying  the  lock.  The  total  length 
of  lock,  dam  and  embankment  between  the  rock 
bluff  on  the  west  side  of  the  river  and  the  hill 
where  the  embankment  terminates  is  2,300  ft., 
the  dam  being  1,200  ft.  long,  power  house  300  ft. 
and  embankment  700  ft.  The  top  of  the  lock 
walls  will  be  52  ft.  above  present  low  water,  or 
58  ft  from  foundation  to  top  and  17  ft.  above 
crest  of  dam.  This  will  allow  operating  the 
lock  in  times  of  flood  of  35  ft.,  though  at  that 
time  the  river  would  be  14  ft.  above  the  crest  of 
the  dam. 

The  w^Us  of  the  lock  on  the  land  side  will 
be  30  ft  at  bottom  and  5  ft  at  top,  except  for 
the  buttresses  supporting  the  ^tes,  where  the 
top  will  be  increased  to  25  ft  and  the  bottom  to 


dam,  the  difference  in  height  between  the  upper 
and  lower  pools  will  be  over  40  ft.  The  gates 
to  hold  back  this  great  mass  of  water  must  be 
of  extraordinary  strength ;  each  leaf  of  the  upper 
gate  will  be  34  ft.  wide  by  26  ft.  high,  weighing 
about  50  tons,  while  those  of  the  lower  gate 
will  be  each  34  ft.  wide  by  59  ft.  high  and  weigh 
130   tons. 

Should  the  gates  become  damaged  at  any  time 
the  lock  can  be  closed  by  using  five  steel  trestles 
at  each  end.  These  will  be  fitted  into  journals 
placed    in   the   concrete    during   the   construction 


large  quantity  of  water  is  flowing,  but  with  a 
reduced  head.  Under  ordinary  conditions  of  the 
river  the  head  at  the  dam  will  be  36.5  ft ;  this  may 
be  increased  to  39.5  ft  by  the  use  of  flashboards. 

The  generators  to  be  used  will  be  each  4,000 
kw.  At  present  it  is  the  intention  of  the  company 
to  install  at  first  only  eleven  of  the  fourteen  ulti- 
mately to  be  used. 

The  transmission  Ijne  is  planned  to  consist  of 
two  three-phase  lines,  both  mounted  on  the  same 
line  of  poles  and  carried  in  as  straight  a  line  as 
possible  from  the  transformer  room  at  the  dam 
to  the  receiving  station  in  the  city,  a  distance  of 
about  ten  miles. 

The  contract  for  the  lock,  dam  and  power 
house  was  made  with  W.  J.  Oliver  in  1905  on  a 
quantity  basis,  the  work  to  be  completed  in  two 
years,  or  in  the  summer  of  this  year.  Apparently 
a  great  miscalculation  was  made,  for  at  this 
writing,  the  middle  of  October,  nothing  has  been 
done  on  the  dam  or  power  house,  and  the  only 
evidences  of  progress  are  shown  in  the  partly 
completed  core  wall  for  tlie  shore  embankment 
and  the  coffer  dam  for  the  lock,  which  has  been 
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33  it.  The  river  side  walls  will  be '32  ft.  wide 
on  bottom. and  8  ft  wide  on  top,  widened. at  the' 
buttress  supporting  the  gate  at  the  upper  end  to 
35. ft.  on  top  and  35  ft.  at  bottom ;  and  at  the  lower 
end  to  25  ft.  on  top  and  46  ft  on  bottom.  In 
each  wall  will  be  built  culverts  it  ft.  high  by  6  ft. 
wide,  running  the  entire  length  of  lock  chamber,, 
and  each  having  ten  openings  3  ft.  below  low 
water,  by  means  of  which  the  lock  chamber  will 
be  filled.  It  will  be  emptied  by  two  culverts  of 
similar  size,  having  their  openings  into  the  lower 
bay.  Stoncy  sluice  gates,  operated  by  electric 
power,  will  be  used  to  open  and  close  these  cul- 
verts. 

The  gates  of  the  lock  will  be  of  the  mitering 
t}T>e,  horizontally  framed,  of  mild  steel,  opened 
and  closed  by  electric  motors  operating  through 
rack  bars.  Provision  will  be  made  for  operating 
by  hand  power  should  electric  current  fail.  In 
extreme    low    water,    with    flash    boards    on    the 


of  the  lock.  To  these  trestles  will  be  attached 
steel  beams,  against  which  will  rest  vertical  nee- 
dles of  steel  or  wood. 

Through  the  whole  length  of  the  dam  will  run 
a  passage  2J4  ft.  wide  by  65^2  ft.  high,  its  floor 
being  12  ft.  below  crest  of  dam.  F"rom  the  bottom 
of  this  passage  will  run  every  12  ft  a  2-in. 
wrought  iron  pipe,  extending  to  the  downstream 
face  of  the  dam,  to  supply  air  under  the  water 
passing  over  the  dam.  The  passage  will  furnish 
a  mode  of  crossing  the  river  from  the  power 
house  to  the  lock  and  carry  the  wires  for  fur- 
nishing electric  power  and  light. 

The  power  house  will  have  seven  bays,  each 
containing  two  units.  Each  unit  will  consist  of  a 
generator  and  three  turbines.  This  use  of  three 
turbines  is  made  necessary  by  the  great  variation 
in  the  volume  of  water  in  the  river.  In  ordinary 
heights  of  water  only  two  of  the  turbines  will 
be  used :  the  third  wheel  is  to  be  used  when  a 


raised  to  only  10  ft.  above  low  mark.  I  do  not 
believe  it  possible  to  finish  this  work  under  two 
years,  and  it  is  quite  possible  that  a  destructive 
flood  may  considerably  increase  this  time.  To 
complete  the  work  within  two  years  the  working 
force  and  plant  employed  will  have  to  be  greatly 
increased.  The  General  Electric  Co.  will  fur- 
nish the  electric  equipment. 

It  is  the  intention  of  the  power  company  to 
furnish  electric  power  at  not  more  than  $20 
per  horse-power  per  year,  and  they  have  already 
contracted  for  50,000  h.-p.,  or  practically  the 
entire  horse-power  now  used  in  the  city.  This 
rate  will  be  about  one-half  of  the  present  cost 
of  power  and  is  sure  to  cause  many  industries 
to  locate  in  this  favored  city. 


The  Kaiser  Wilhelm  Canal  connecting  the 
Baltic  and  the  North  Seas  has  become  too  small 
for  the  demands  of  the  trafiic,  and  its  enlarge- 
ment and  improvement  have  been  proposed.  The 
present  profile  is  29J4  ft  deep  at  mean  water 
level,  72  ft.  wide  at  the  bottom  and  220  ft  at  the 
surface.  It  is  proposed  to  deepen  it  to  36  ft.  and 
increase  the  width  at  the  bottom  to  I445-2  ft  and 
at  water  level  to  334  ft  It  is  proposed  to  in- 
crease the  length  of  the  locks  to  1,083  ft.  and  the 
width  to  147^  ft.,  with  a  depth  of  45  ft.  at  mean 
water  level,  which  is  equivalent  to  39  ft  at  low 
water.  At  two  points  it  will  be  necessary  to 
change  the  alignment,  because  the  curves  are  too 
sharp  for  large,  modern  vessels.  The  present 
radius  is  3,93s  ft.  and  the  proposed  radius  5,866 
ft.  Beyond  these  two  instances  no  change  is 
proposed  in  the  line  of  the  canal.  The  passing 
stations  are  to  be  increased  in  number  and  will 
be,  with  the  former  ones,  about  6  miles  apart 
The  cross  section  of  these  stations  is  to  be  440 
ft.  at  the  bottom  and  624  ft.  at  the  water  surface. 
Turning  stations  will  be  created  at  four  points  by 
enlarging  four  of  the  passing  stations,  so  as  to 
have  a  length  of  3,919  ft.  a  bottom  width  of  538 
ft  and  a  surface  width  of  722  ft. 
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The  Queens   Approach   to    the  Blackwell's 
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The  approach  to  the  east  or  Long  Island  end 
of  the  main  spans  of  the  bridge  across  the  East 
River  and  Blackwell's  Island  has  provision  for 
twro  elevated  railroad  tracks,  four  other  railroad 
tracks,  a  carriage  way  and  two  sidewalks.  It 
consists  chiefly  of  a  steel  viaduct  with  spans  of 
from  about  56  to  166  ft.  It  it  86  ft.  wide  over 
all  and  about  2,663  ft-  long  from  the  center  of 
the  anchorage  pier  to  the  entrance,  including 
about  333  ft.  of  solid  fill  between  masonry  re- 
taining walls  at  the  entrance.  The  carriage-way 
and  the  four  surface  tracks,  rise  at  a  uniform 
grade  of  2.4  per  100  from  the  surface  of  the 
ground  at  the  entrance  to  a  height  of  about  100  ft. 
above  the  ground  or  112  ft.  above  mean  low 
water  at  the  anchor  pier.  It  lies  wholly  in  the 
borough  of  Queens  and  crosses  eight  streets  and 
boulevards  in  the  suburbs  of  Ravenswood,  Long 
Island  City.  Like  the  main  spans  of  the  bridge 
and  the  Manhattan  approach,  described  on  Nov.  23, 
it  has  two  decks,  the  upper  one  about  63  ft.  wide 
over  all,  carrying  in  the  center  the  two  elevated 
railroad  tracks  and  on  each  side  a  foot-walk 
about  14  ft.  wide  in  the  clear.  The  lower  deck, 
about  21  ft.  9  in.  below  the  base  of  rail  of  the 
elevated  track  has  a  clearance  of  about  15  ft.  9  in. 
under  the  transverse  girders  of  the  upper  deck. 
It  is  86  ft.  wide  over  all,  corresponding  to  that  of 
the  main  spans  and  differing  from  the  Manhattan 
approach,  which  is  much  wider  and  is  in  accord  ■ 


at  the  base  for  a  height  of  20  ft.  The  filled  em- 
bankment between  them  is  covered  with  6  in.  of 
concrete  on  which  the  wood  pavements,  railroad 
tracks,  and  electric  conduits  are  laid  and  in  which 
there  are  four  lines  of  electric  ducts.  The  col- 
umns for  the  elevated  railroads  are  carried  down 
5^  ft.  below  the  surface  of  the  roadway  where 
they  are  seated  on  separate  offset  concrete  piers 
of  a  maximum  height  of  i6!4  ft.  and  footings  on 
dense  sand.  A  cast-iron  guard  encloses  the  col- 
umn to  a  height  of  about  18  in.  above  the  road- 
way, and  below  its  top  the  column  is  entirely 
enclosed  in  a  solid  mass  of  concrete. 

The  elevated  railroad  structure  is  substantially 
the  same  throughout  the  length  of  the  approach 
whether  it  is  supported  by  the  steel  viaduct  or  on 
the  filled  embankment.  The  principal  difference 
is  m  the  feet  of  the  columns,  which  in  one  case 
are  seated  as  already  described  on  masonry  piers, 
and  in  the  other  case  are  the  regular  vertical 
posts  at  the  panel  posts  of  the  main  trusses  which 
carry  the  lower  deck.  Accordingly,  in  the  via- 
duct spans  the  transverse  girders  of  the  elevated 
structure,  about  22  ft.  apart,  directly  support  the 
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and  their  expansion  ends  are  supported  in  pockets 
made  with  pairs  of  vertical  angles  riveted  to  the 
webs  of  the  transverse  girders  and  connected  at 
the  bottom  by  a  reinforced  horizontal  shelf  angle. 
The  bottom  flange  of  the  longitudinal  girder 
slides  freely  on  the  shelf  angle  and  the  top  flange 
is  guided  between  the  vertical  pockets  by  short 
longitudinal  angles  riveted  to  the  under  side  of 
its  top  flange  and  forming  transverse  bearings. 

The  four  viaduct  towers  vary  in  height  from 
about  20  to  80  ft.,  but  all  have  the  same  trans- 
verse and  longitudinal  dimensions,  namely  55  ft.  8 
in.  and  60  ft.  on  centers,  and  have  the  same  de- 
tails of  bracing  modified  only  by  the  varying 
dimensions.  The  faces  are  similar  in  transverse 
and  longitudinal  elevations,  in  each  of  which  the 
tops  of  the  vertical  columns  are  connected  by  a 
horizontal  lattice  girder  and  by  deep  portal  struts 
forming  a  continuous  arch  between  the  columns. 
The  dimensions  of  the  two  bents  of  the  same 
tower  vary  slightly,  but  the  materials  are  alike. 
In  successive  towers  both  materials  and  dimen- 
sions vary  perceptibly. 

In  the  second  tower  from  the  entrance  the 
tallest  bent  has  a  height  of  about  36  feet.,  and  the 
lattice  girders  are  7  ft.  9  in.  deep  on  centers,  with 
a  rectangular  top  chord  composed  of  two  12-in. 
channels  and  a  34X9-i6-in.  cover  plate.  The  bot- 
tom chord  has  an  H-shape  cross  section  made 
with  two  12-in.  channels  connected  with  lattice  on 
iheir  flanges  and  by  an  intermediate  horizontal 
diaphragm  made  with  two  continuous  full-length 
angles    latticed.     The    web    members    consist    of 
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ance  with  the  totally  different  types  of  construc- 
tion, being  more  suitable  for  the  cantilever  con- 
struction adopted  here  for  the  support  of  the  out- 
side tracks  which  in  the  Manhattan  approach  are 
carried  directly  by  vertical  columns  under  the  ex- 
tremities of  the  transverse  girders. 

This  steel  superstructure  consists  essentially  of 
groups  of  five  spans  each,  supported  on  towers  55 
ft.  8  in.  long  and  on  two  transverse  bents  inter- 
mediate between  each  pair  of  towers.  The 
lengths  of  the  main  spans  are  proportioned  in  ac- 
cordance with  their  height  above  the  ground, 
varying  from  97  ft.  at  the  lower  end  to  131  ft.  4 
in.,  145  ft.  6  in.,  and  165  ft.  iQi^  in.  a<  the  bridge 
ends.  The  minimum  clearance  of  the  completed 
superstructure  above  the  surface  of  the  ground 
is  about  15  ft.,  and  the  towers  and  vertical  col- 
umns are  so  located  that  they  clear  the  inter- 
secting streets,  four  of  which  pass  through  the 
towers. 

Unlike  the  Manhattan  approach  this  approach 
has  no  subway  station  or  depressed  tracks,  all  of 
the  surface  tracks  leaving  the  bridge  at  grade  at 
the  Crescent  St.  entrance,  where  the  only  struc- 
ture of  an  auxiliary  character  is  the  stairway 
leading  to  the  end  of  the  elevated  railroad  tracks 
which  may  later  on  be  joined  to  a  connecting  line 
in  Ravenswood.  The  embankment  approach  has 
a  clear  width  of  86  ft.  uniform  with  that  of  the 
lower  deck  of  the  steel  viaduct  and  has  retaining 
walls  3.^3  ft.  long  and  20  ft.  in  maximum  height 
above  the  surface  of  the  ground.  They  are  of 
concrete  offset  in  the  rear  and  battered  in  front 
where  they  are  faced  with  granite  down  to  a  few 
inches  below  the  surface  of  the  ground.  They  are 
3!^  ft.  wide  under  the  coping  and  are  10  ft.  wide 


four  lines  of  track  stringers  and  the  four  lines  of 
sidewalk  stringers,  all  of  which  are  plate  girders, 
respectively  48  in.  and  42  in.  deep. 

The  sidewalks  are  carried  by  7-in.  transverse  I- 
beams  supported  on  each  side  of  the  bridge  by 
two  lines  of  stringers  and  by  the  top  cords  of 
the  truss.  At  the  end  of  the  steel  viaduct  there 
are  eight  44-ft.  elevated  railroad  spans  supported 
by  the  vertical  columns.  Each  of  them  has  eight 
lines  of  48-in.  longitudinal  plate-girders  web-con- 
nccted  to  the  transverse  girders  6  ft.  deep  that 
are  supported  by  the  vertical  columns  60  ft.  apart 
transversely,  to  which  they  are  connected  by  ver- 
tical web  angles  and  by  deep  solid-plate  kneebrace 
brackets.  There  are  also  two  lines  of  fascia 
girders  35^  ft.  deep  riveted  directly  to  the  col- 
umns and  each  carrying,  together  with  two  adja- 
cent lines  of  longitudinal  girders  the  transverse 
sidewalk  floor  beams  on  cast-iron  filler  blocks. 
The  floor  panels  are  X-braced  with  single  6-in. 
horizontal  lateral  angels  web-connected  to  the 
transverse  girders  about  2  ft.  above  their  bottom 
flanges.  The  sidewalks  are  made  with  reinforced 
concrete  floor  s!abs  and  have  hand  rails  with  cast- 
iron  bolts,  cast  pipe  rails  and  riveted  lattice  work 
webs. 

The  transverse  girders  have  7-16-in.  web-plates 
reinforced  to  I  3-16-in.  thick  at  the  ends  and 
each  flange  is  made  with  a  pair  of  8.K8xi3-i6-in. 
angles  and  three  i8-in.  cover  plates  of  different 
thicknesses  and  lengths.  The  columns  are  ver- 
tical and  the  transverse  girders  are  riveted  to 
them  at  a  slight  angle  to  correspond  with  the 
angle  of  the  grade. 

The  longitudinal  girders  have  their  fixed  ends 
ficl<l  riveted  to  the  webs  of  the  transverse  girders 


X-braces  each  of  which  has  an  I-shaped  cross 
section  made  with  two  pairs  of  3x3}/$-in.  angles 
back  to  back  latticed.  At  intersections  one  mem- 
ber is  continuous  and  the  other  is  cut  to  clear  and 
spliced  with  field  riveted  cover  plates  on  both 
flanges.  The  curved  portal  brace  has  a  rectangu- 
lar cross  section  with  two  I7xf^-in.  web  plates, 
one  25x3-^-in.  cover  plate,  two  8x6xi/$-in.  bottom 
flange  angles  turned  inward,  two  3Hx3}4xJ^-in. 
inside  and  two  4x4xfg-in.  outside  top  flange 
angles.  The  top  flanges  are  connected  by  the 
cover  plate  and  the  bottom  flanges  are  latticed. 
The  web  members  connecting  the  curved  portal 
brace  with  the  columns  and  with  the  horizontal 
girders  correspond  to  those  in  the  latter  member 
and  are  connected  to  rectangular  extensions  pro- 
jecting from  the  face  of  the  column. 

The  column  has  a  cruciform  cross-section, 
closed  excepting  for  narrow  lattice  spaces  in  each 
face,  and  is  also  provided  with  an  interior  I- 
shaped  diaphragm  in  a  plane  parallel  to  the  bridge 
axis.  It  is  made  in  the  heaviest  bent  with  four 
8x6xJ4-in.  outside  and  eight  4x3^xJi-in.  inside 
flange  angles,  four  8x6x1  i-i6-in.  web  angles,  for 
the  I-shaped  diaphragm,  two  38xi3-i6-in.,  four 
7xJ^-in.,  and  one  23x54-in.  plates.  The  foot  of  the 
column  is  connected  by  y^-'m.  bent  plates  to  the 
58xi-in.x58-in.  base  plates'  seated  on  a  cast-steel 
pedestal.  The  bottom  chords  of  the  longitudinal 
and  transverse  latticed  girders  are  braced  at  their 
centre  points  by  I-shape  horizontal  struts  perpen- 
dicular to  them,  each  made  with  two  pairs  of  6x 
3^xJ^-in.  angles  latticed  and  intersecting  in  a 
common  point  at  the  center  of  the  tower  with  two 
main  diagonals  of  the  same  panel.  At  the  inter- 
section the  longitudinal  girder  is  continuous  and 
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all  of  the  others  are^ut  to  dear  it  and  connected 
together  and  spliced  with  large  field  riveted  top 
and  bottom  flange  cover  plates. 

The  single  transverse  bents  intermediate  be- 
tween the  towers  correspond  exactly  to  the  bents 
forming  the  towers,  except  that  the  upper  and 
lower  ends  of  the  columns  are  expanded  longitu- 
dinally to  form  wider  seats  for  the  trusses  and  to 
secure  extended  bases.  The  construction  is  clearly 
indicated  by  the  side  elevation  and  cross  sections 
of  the  30- ft.  6-in.  column  in  bent  No.  64.  which 
has  a  width  of  5  ft.  at  the  top  and  a  width  of  6 
ft.  at  the  bottom.  It  is  made  with  eight  8x6x>^- 
in.  and  eight  4x3HxJi-in.  angles  and  four  38X 
^in.  and  four  7xJ^-in.  plates,  the  7-in.  plates 
have  the  small  angles  forming  the  wings.  The 
shortest  bents  have  a  height  of  only  about  12  ft. 
and  15  ft  and  in  them  the  horizontal  girders  are 
omitted,  the  columns  being  connected  only  by  the 
curN-ed  portal  struts  and  narrow  top  struts  con- 
nected together  with  vertical  and  diagonal  mem- 
bers so  as  to  practically  form  spandrel  braced 
arches.  The  cross  sections  of  the  column  and 
portal  bracing  correspond  essentially  to  those  al- 
ready described. 

The  cast-steel  column  bases  have  cruciform 
plans  corresponding  to  the  cross   section  of  the 


131  ft.  4  in.  long  on  centers, 
with  21  ft.  lo-Vg  in.  panel 
lengths. 

Both  top  and  bottom  chords 
have  rectangular  cross  sections 
made  with  a  pair  of  built 
channels  with  their  flanges 
turned  inward  and  latticed. 
The  maximum  bottom  chord 
section  consists  of  four  6x4x^- 
in.  flange  angles,  two  30x9-16- 
in.,  two  28x^-in.,  and  two  2jx 
f^-in.  web  plates,  giving  a  net 
area  of  96  7-10  sq.  in.  The 
minimum  bottom  chord  is 
made  with  four  6x4x7-l6-in. 
flange  angles  and  two  30x5^- 
in.  web  plates,  giving  a  net  sic- 
tional  area  of  45.7  sq.  in.  The 
top  chord  is  of  similar  con- 
struction materials  and  dimen- 
sions, with  a  minimum  net 
area  of  33  3-10  sq.  in. 

Both  top  and  bottom  chords 
are  apparently  continuous 
through  the  three  spans  from 
center  to  center  of  towers,  but 
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Columns  and  have  a  uniform  height  of  8  in.  They 
are  of  cellular  construction  with  a  continuous 
base  plate  and  vertical  webs  all  iYi  in.  thick. 
Both  top  and  bottom  surfaces  are  planed  and  the 
vertical  webs  are  located  in  the  planes  of  the 
column  webs  so  as  to  aff'ord  them  direct  bear- 
ing without  any  horizontal  top  plates.  Each 
pedestal  has  four  3-in.  holes  for  vertical  anchor 
bolts  in  the  piers,  and  after  its  column  is  erected 
on  it  the  pockets  between  the  vertical  webs  are 
filled  solid  with  concrete  extending  up  into  the 
base  of  the  column. 

The  spans  connecting  the  towers  and  inter- 
mediate bents  are  made  with  two  lines  of  riveted 
trusses  25  ft.  6!^  in.  deep  and  60  feet  apart  on 
centers.  The  three  spans  in  each  panel  between 
towers  are  duplicates  except  that  the  two  end 
spans  cantilever  one  panel  beyond  their  supports 
on  the  tower  to  form  half  of  the  tower  span.  Ex- 
cept for  the  three  spans  at  the  shore  ends  which 
have  two  panels  each,  all  spans  have  three  panels, 
varying  with  the  total  length  of  131  ft.  4  in.,  145 
ft.  6  in.,  and  165  ft.  loV^  in.  Except  for  these 
changes  and  the  corresponding  variations  in  ma- 
terial all  spans  are  essentially  duplicate  and  the 
details  of  construction  and  connections  are  alike 
throughout  the  approach.  The  spans  between  the 
first  and  second  towers  from  the  shore  ends  are 


sliding  joints  with  cover  plates  bolted  on  through 
slotted  holes  are  introduced  in  the  top  chords 
near  the  intermediate  bents  to  separate  the  spans 
and  prevent  continuous  girder  action  in  the 
trusses.  The  construction  of  the  diagonal  mem- 
bers is  similar  to  that  of  the  chords,  being  made 
with  rectangular  cross  sections  composed  of  two 
built  channels  with  their  flanges  turned  in  and 
latticed,  with  a  maximum  cross  section  com- 
posed of  four  6x6x54-in.  flange  angles,  two  30X 
yi-in.,  two  28x9-i6-in.,  and  two  i8x!/$-in.  web 
plates.  The  panels  are  subdivided  by  vertical 
posts  having  a  uniform  I-shape  cross  section 
made  with  four  7x3y2x'/2-'m-  flange  angles  and  a 
2354xH-in.    web    plate. 

All  members  of  the  trusses  are  shipped  sepa- 
rately, the  chords  being  made  in  two-panel 
lengths  and  having  J^-in.  connection  plates  shop 
riveted  to  the  backs  of  their  channels  at  panel 
points  and  projecting  beyond  their  inner  flanges 
to  serve  as  connection  pjates  receiving  the  field 
riveted  connections  to  the  vertical  and  diagonal 
members.  At  the  panel  points  over  the  inter- 
merliali.  posts  supporting  the  center  span,  these 
connection  plates  serve  as  field  splice  plates  for 
lower  chords.  At  all  other  points  top  and  bot- 
tom chords  arc  spliced  with  six  or  eight  web  and 
flange  cover  plates  field  riveted  to  both  members. 


The  trusses  are  connected  at  panel  and  sub- 
panel  points  by  the  transverse  girders  in  the 
upper  and  lower  deck  which  are  field-riveted  to 
the  vertical  members  with  their  flanges  flush  with 
those  of  the  chords.  At  the  girder  connections 
the  chord  'webs  are  connected  by  the  vertical 
members  of  the  truss  which  pass  through  them 
or  by  pairs  of  vertical  transverse  diaphragms 
which  stiffen  them  and  distribute  the  load 
through  both  of  the  built  channels.  In  the  lower 
chord  these  members  also  provide  continuous 
connections  between  the  main  section  of  the  floor 
beam  uniting  the  trusses  and  the  cantilever  exten- 
sions on  the  outside  of  the  trusses.  Horizontal 
connection  plates  riveted  through  the  lower 
flanges  of  top  and  bottom  chords  at  panel  points 
and  to  the  floor  beam  flanges  provide  for  the  field 
riveted  connnections  of  the  single  top  and  bot- 
tom lateral  system  diagonal  angles.  The  trusses 
have  no  transverse  vertical  diagonals,  but  are 
sway-braced  by  the  depths  of  the  connections 
to  the  transverse  girders  and  by  the  portal-like 
kneebrace  brackets  under  the  upper  deck. 

Over  the  vertical  posts  in  the  towers  and  trans- 
verse bents  the  trusses  have  bearings  on  9-in.  pins 
engaging  half-hole  bearings  in  cast-steel  shoes  and 
pedestals.  The  shoe  differs  from  those  ordinarily 
employed  for  the  bearings  of  riveted  trusses  for 
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girders  in  that  it  has,  besides  the  horizontal  bear- 
ing on  the  bottom  flange  of  the  chord,  a  pair  of 
vertical  web  plates  connected  by  an  integral  trans- 
verse diaphragm  and  engaging  and  riveted  to 
the  webs  of  the  lower  chords.  Both  vertical  and 
horizontal  bearing  surfaces  are  faced  and  the 
rivet  holes  are  drilled  after  the  shoe  is  assembled 
to  the  lower  chord,  thus  insuring  absolute  pre- 
cision in  the  rivet  holes. 

The  continuous  half-hole  bearing  for  the  pin  is 
stiffened  with  longitudinal  and  transverse  webs 
and  has  in  the  center  a  groove  for  a  collar,  which 
is  also  grooved  into  the  pin  and  locks  it  in  posi- 
tion. The  pedestal  has  a  similar  half-hole  pin 
bearing  stiffened  with  one  longitudinal  and  four 
inclined  transverse  webs  integral  with  the  wide 
base  plate,  3%  '"•  thick,  secured  to  the  tower  or 
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The  four  trolley  stringers  have  pairs  of  SxiVixH- 
in.  flange  angles  and  single  full  length  l6V^x>^-in. 
top  flange  cover  plates.  The  seven  intermediate 
stringers  carry  the  roadway  at  3^x3j4x^-in. 
flange  angles  without  cover  plates.  All  the  string- 
ers are  web-connected  to  the  web  of  the  trans- 
verse girder  and  are  seated  for  convenience  in 
erection  on  horizontal  bracket  angle  shelves  and 
have  the  upper  corners  of  their  webs  cut  to  clear 
the  top  flanges  of  the  transverse  girders. 

A  solid  floor  of  J^-in.  buckle  plates  is  riveted 
to  the  top  flanges  of  all  stringers  and  transverse 
girders.  The  cantilever  ends  of  the  transverse 
girders  are  field  riveted  to  the  vertical  posts  of 
the  trusses  and  are  spliced  to  the  main  girders 
by  pairs  of  angles  on  the  top  flange  and  by  an 
l8xis/i6-in.  cover  plate  7  ft.  9  in.   long  on  the 
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At  these  points  there  are  double  floorbeams  aoj^ 
in.  apart  on  centers  with  special  top  flanges  con- 
nected by  a  sliding  apron  plate.  A  full  length 
trough  made  with  SxJ^-in.  plates  riveted  to  the 
flanges  of  a  horizontal  9-in.  channel  is  riveted  to 
the  top  flange  of  the  fixed  girder,  and  the  space 
between  the  channel  flanges  is  filled  with  asphalt 
hitched  to  one  end  and  making  a  gutter  to  carry 
off  drainage  water  from  the  pavement  without 
danger  of  leakage  to  the  road  below.  One  edge 
of  the  trough  has  a  continuous  cast-steel  bracket 
forming  a  sort  of  hinge  connection  for  the  check- 
ered cast-iron  apron  plate  12  in.  wide  and  2  in. 
thick,  with  a  convex  checkered  upper  surface, 
which  is  made  in  sections  about  5  ft.  long.  The 
outer  edge  of  this  plate  is  supported  by  and 
slides  freely  on  the  horizontal  flange  of  a  6x8-in. 
angle  riveted  to  the  transverse  movable  girder 
and  bearing  on  the  upper  edge  of  one  of  the 
trough  plates.  This  arrangement  provides  for  a 
movement  of  several  inches,  causes  very  little  ir- 


!>air>Holaa 


Cantilever  End  of  Viaduct  Truss. 


End    Bearing  for  Viaduct  Span. 


ooooooooooo  0000000c 


!!>"o*Vo''^ 


ooooooooooo  000000 


lo  000000000000000000      o     o      o      o     o 


|o  000000000000000000     o      o      o      o     0 


Drop   End     Stringer. 


Cable  Conduit  Stringer. 


vertical  post  with  numerous  field  rivets  around 
the  outer  edge.  The  space  around  the  webs  is 
filled  solid  with  concrete  retained  by  a  projecting 
fillet  around  the  edge  of  the  base  plate,  which  is 
recessed  to  lock  the  concrete  in  position.  At 
the  expansion  ends  the  height  of  the  pedestal  is 
made  7J4  in.  less  than  at  the  fixed  end,  and  it  is 
seated  on  a  nest  of  eleven  4-in  nickel  steel  roll- 
ers 40  in.  long,  supported  on  a  cast-steel  bed  plate 
3  in.  thick.  The  rollers  are  fixed  transversely  by 
center  guide  ribs  and  their  shouldered  ends  en- 
gage the  vertical  flanges  of  angles  carefully  fitted 
to  rebates  in  the  end  of  the  base  plate  and  pedes- 
tal, thus  excluding  dust  and  rubbish  from  the 
rollers. 

The  transverse  girders  in  the  lower  deck  are 
each  made  in  three  sections,  one  of  them  58  ft. 
long  between  the  trusses,  with  a  12-ft.  cantilever 
extension  outside  the  trusses  at  each  end.  The 
58-ft.  section  has  a  72j^x7-i6-in.  web  shop  spliced 
in  three  lengths  and  a  pair  of' full  letigth  8x6x5^- 
in.  angles  in  each  flange.  The  top  flange  has  a 
single  24x^-in.  full  length  cover  plate  and  the 
•bottom  flange  has  a  full  length  i8x5^-in.  and  a 
34-ft.  i8xj^-in.  cover  plate.  The  girder  is  divided 
into  5-ft.  panels  by  vertical  web  stiffener  angles 
at  the  connections  to  eleven  lines  of  stringers, 
all  of  which  are  plate  girders  with  27x28-in.  webs. 


bottom  flange.  Their  outer  ends  are  connected  by 
a  continuous  line  of  facia  stringers  made  with  a 
4SxJ^-in.  web  plate  and  a  single  6-in.  is-lb.  chan- 
nel riveted '  to  the  outside  of  each  flange. 

The  stringers  for  the  outside  trolley  track  are 
of  special  construction  with  a  27xJ^-in.  web  and 
Sx3}^xj4-in.  flange  angle.  The  top  flange  is  rein- 
forced by  a  6o54xJ^-in.  cover  plate,  to  which  is 
riveted  a  6-in.  bulb  angle  reinforced  by  a  2x2-in. 
stiffening  angle  to  serve  as  a  guard-rail.  The 
lower  corners  of  the  webs  are  notched  to  clear 
the  top  flange  of  the  cantilever  and  give  a  bear- 
ing on  it  for  the  stringer  web  and  allow  the  bot- 
tom flange  to  be  seated  in  the  usual  manner  on  a 
bra9ket  angle  riveted  to  the  girder  web.  The  end 
of  the  lower  flange  is  stiffened  by  a  pair  of  in- 
clined web  stiffener  angles  and  pillar  plates.  ■ 

The  electric  conduit  in  the  center  of  the  trol- 
ley track  is  made  with  a  pair  of  built  channels 
13  in.  deep  with  their  flanges  turned  in  and  the 
upper  one  supporting  the  Z-bars  forming  the  slot. 
The  curb  girder  just  inside  the  trusses  has  a  rec- 
tangular cross  section,  made  with  two  15-in.  chan- 
nels, with  both  flanges  turned  in  the  same  direc- 
tion and  connected  by  an  i8x5^-in.  cover  plate  on 
top  and  by  lattice  bars  on  the  bottom. 

Transverse  expansion  joints  are  provided  in 
the  lower  floor  on  the  center  lines  of  the  towers. 


regularity  in  the  surface  of  the  pavement  and  can 
be  easily  inspected,  cleaned  or  repaired. 

The  specifications  for  the  sub-structure  and 
super-tructure  are  very  complete  and  correspond 
substantially  with  those  already  mentioned  in  the 
article  descriptive  of  the  Manhattan  approach. 
The  requirements  for  the  structural  steel  and  for 
the  cement  correspond  to  accepted  standards  and 
contain  ample  provisions  for  tests  and  inspections. 
All  parts  of  the  work  are  proportioned  for  ex- 
pansion and  contraction  due  to  a  change  of  tem- 
perature of  160°  Fahr.  and  all  rods  and- tapes 
used  in  laying  out  these  works  in  the  shops  are 
carefully  standardized  with  those  used  in  the  lo- 
cation work.  Paint  is  mixed  with  500  lb.  of  red 
lead  to  19  gallons  of  pure  linseed  oil.  The  red 
lead  must  contain  at  least  80  per  cent,  true  red 
lead  and  not  more  than  i/io  of  i  per  cent,  of 
metallic  lead.  It  shall  pass  through  No.  19  silk 
bolting  cloth  with  a  residue  of  only  i  per  cent. 
Very  complete  specifications  and  descriptions  are 
given  for  the  track  construction,  electric  equip- 
•ment,  rail  joints  and  bondings  and  the  creo- 
resinade  wood  block  pavement. 

The  principal  quantities  in  the  second  section 
include  about  17,000  cu.  yd.  of  excavation,  35,000 
yd.  of  fill,  8,400  yd.  of  concrete,  2,500  yd.  of  dry 
rubble   retaining  walls   and  coping,  4,900  yd.  of 
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gnaoKthic  co(tcret«  walks  and  foundations. 
10.500  yd.  of  iwretnent.  3.900  lin.  ft.  of  four-w«y 
electric  conduits.  9vS6aooo  lb.  of  structural  steel, 
jBo^6oo  lb.  of  steel  castings  and  60,500  lb.  of  nickel 
Med  castings,  iT^iOOO  lb.  of  steel  rails  and  17J.000 
lb.  of  cast-iroo. 

The  bridge  was  designed  and  its  construction 
supcrrised  by  the  Department  of  Bridges  of  New 
York.  Mr.  J.  W.  Stevenson,  commissioner;  Mr. 
C.  F.  IngersotI,  Jr.,  chief  engineer.  The  contract 
for  about  1.430  ft.  of  the  viaduct  nearest  the  river 
was  awarded  to  the  Buckley  Realtj-  Construction 
Co.  and  the  contract  for  the  remainder  was 
awarded  to  the  Maryland  Steel  Co..  who  fobricate 
the  stmctural  steel  work  at  their  steel  shop  and 
who  have  sublet  the  contract  for  the  erection  and 
for  the  sub-structure  work  to  the  Snare  &  Triest 
Co,  New  York. 


Ditch  Construction  on  the  Seward  Peninsula. 

The  placer  mining  industry  of  the  Seward 
Pcaiasala.  Alaska,  was  developed  at  a  very  re- 
mariable  rate,  the  possibility  of  lucrative  mining 
bciag  established  within  about  a  year  of  the  dis- 
covery of  gold.  The  great  drawback,  however, 
was  the  absence  of  water,  and  though  good  sense 
and  engineering  judgment  discouraged  the  con- 
ttnictiaa  of  ditches,  the  rich  field  awaiting  de- 
velopment promised  a  return  on  the  heavy  in- 
vestment necessarj-  to  get  water.  Construction 
was  first  started  in  the  Miocene  Ditch,  a  project 
aboat  60  miles  long,  which  carried  the  water 
from  the  head  of  Nome  River  across  the  divide 
10  a  point  above  the  benches  of  the  Snake  River 
slope.  The  coitstructors  had  no  precedent  for 
sack  work  in  this  climate,  but  by  sheer  grit  sur- 
moHMcd  an  iBSenltirs.  The  success  of  the  en- 
terprise oshered  in  an  era  of  construction  during 
wUdi.  in  1 005.  the  ditch  of  the  Taylor  Creek 
Dildi  Co..  of  Nem-  York,  was  built.  The  latter 
woric  was  described  by  Mr.  James  A.  Kelly,  en- 
^neer  for  the  companj*,  before  the  Pacific  North- 
west Society  of  Engineers,  in  a  paper  reprinted 
in  the  September  "Proceedings"  of  the  society, 
from  which  these  notes  have  been  taken. 

The  data  famished  to  Mr.  Kelly  consisted  of 
a  profile  of  the  proposed  ground  to  be  traversed, 
which  plainly  showed  itself  to  be  the  work  of  the 
barometer  and  hand  level,  and  a  verbal  descrip- 
tioa  of  the  conntr}-.  The  date  fixed  for  embark- 
ing lyow  the  expedition  was  June  4. 

AMOng  the  materials  necessary  were  one-half 
nde  of  40-in.  Na  10  B.  W.  G.  steel  riveted  pipe, 
.wogooo  ft.  of  Na  I  clear  fir  lumber,  surfaced  four 
«idcs,  and  sofne  few  miles  of  burlap  13  ft  wide; 
plows,  scrapcf*  and  graders:  sixty-6ve  horses. 
twenty -two  wagons,  material  for  a  suspension 
bridge  aad  toos  upon  tons  of  provisioiu  for  the 
laborers  and  feed  for  the  horses ;  50  tons  of  coal ; 
tents  to  boose  three  htmdred  men.  office  tents  and 
uMe   tents,    the    latter   accommodating   twenty 

The  pipe  was  nested,  one  sectioa  5  ft  long, 
fully  riveted,  endoaing  four  other  sections  nested 
inaidc  and  boand  with  clamps  of  strap  iron  after 
the  faaUon  of  sheet  steel.  May  was  hydraulically 
compressed:  sostenance  for  the  men  selected 
from  the  dass  of  provisions  generally  conceded 
to  he  the  most  lUling  and  nourishing  for  their 
weight  The  material  and  snpplict  were  sent  by 
tramp  steamship  to  Tdlcr,  at  the  month  of  Grant- 
ley  Harbor,  the  main  part  of  the  expedition  sail- 
ing to  Nome  with  the  horses,  wagons  aad  some 
few  imflemeMa  for  the  construction.  The  trip 
to  Mmm  aad  wilnading  of  boats  occupied  about 
15  days.  Then  followed  a  wait  of  about  two 
weeks  to  aOow  the  horses  to  recover  from  the 
effects  of  the  sea  vojrage  and  get  acclimated :  also 
10  allow   ifcing   frcabets   in   the   rivers   time   to 


Dufing  the  first  week  in  July  the  expedition 
started  out  overland  for  the  Kugorock  River,  a 
distance  of  about  150  miles.  It  tallied-up  ten 
wagon  outfits,  each  comprising  six  horses  and 
two  wagons  and  about  twenty  men,  Including 
drivers.  From  ten  to  twelve  miles  per  day  was 
the  average  haul,  and  that  with  only  about  3.000 
lb.  load  for  six  big  horses  and  two  wagons.  Ex- 
tra feed  and  provisions  for  horses  and  men  were 
brought  up  by  boats  from  Teller  through  Grant- 
ley  Harbor  and  Great  Salt  Lake  to  Mary's  Igloo, 
a  distance  of  65  miles,  and  from  here  on  up  the 
Kutsitrin  River  in  horse  boats  to  Lane's  Land- 
ing, fifteen  miles.  This  place  was  about  half  way 
between  Nome  and  the  destination  and  was  gen- 
erally used  as  a  supply  station  for  the  surround- 
ing countr}-.  The  horse  boats  were  usually  about 
j6  ft  long,  built  scow  fashion,  but  with  a  great 
deal  of  disb,  and  flexible  enough  to  be  twisted 
without  breaking.  They  were  pulled  up  stream 
by  one  horse. 

The  Peninsula  is  practically  barren  of  timber, 
except  for  a  few  small  clumps  of  cottonwoods 
and  dwarf  firs  in  river  bottoms,  and  is  for  the 
most  part  covered  with  tundra.  There  were  no 
roads  in  the  country,  and  had  there  been,  con- 
trary to  what  is  usual,  the  beaten  track  would 
be  the  thing  to  shun,  it  being  always  one  con- 
tinuous mudhole.  On  the  i8th  of  July  the  ex- 
pedition started  down  the  slope  into  the  Taylor 
Creek  valley,  and  at  noon  camped  at  a  point 
.tbout  the  center  of  the  proposed  ditch  line. 

Transportation  of  the  main  part  of  the  ma- 
terial was  effected  as  follows:  One  supply  sta- 
tion was  established  on  the  beach  at  Teller,  and 
another  one,  to  be  used  as  a  base,  established  on 
a  navigable  slough  or  arm  of  Great  Salt  Lake 
and  named  Kugorock.  Here  the  party  built  a 
large  warehouse  and  stable  6o.x8o  ft.,  -  with  a 
strip  o£F  each  side  used  for  stables  for  horses  and 
the  center  for  perishable  supplies.  .\  light 
draught  stem-wheel  gasoline  boat  provided  with 
several  scows  was  placed  on  the  run  between 
these  two  supply  stations,  traversing  Grantley 
Harbor  and  Great  Salt  Lake  and  the  aforemen- 
tioned slough,  a  distance  of  60  miles.  From  here 
on  material  was  transported  by  wagon  outfits  uo 
the  bed  of  Mary's  River  to  the  summit,  down 
Coarse  Gold  Creek  to  the  Kugorock,  and  up  the 
Kugorock  to  Taylor  Creek,  a  distance  of  45  miles, 
and  distributed  as  required.  The  wagons  were 
the  common  type  of  farm  wagon,  with  perhaps 
all  vulnerable  parts  a  little  stronger  than  is  usual. 
One  ditch  company  used  an  ordinary  wagon  with 
extra  tires  of  steel  10  to  12  in.  wide,  shackled 
on  over  the  felloes  of  the  wheels,  these  tires 
sometimes  preventing  the  wheels  from  sinking 
in  the  mud,  but  making  matters  much  worse 
when  they  did.  Another  outfit  would  have  noth- 
ing but  narrow  felloes  and  tires,  with  spokes 
widening  toward  the  hubs  so  that  if  the  wheels 
did  sink  more  readily  they  would  the  more  easily 
be  pulled  out.  Wherever  possible  wagon  trains 
took  to  the  beds  of  streams,  which,  though  full 
of  boulders,  at  least  had  the  virtue  of  being 
solid. 

The  methods  of  making  the  surveys  were  sim- 
ple, being  first  the  setting  of  stakes  I'/i  ft.  above 
the  proposed  sub-grade  of  the  ditch,  the  fall  of 
which  was  only  about  4  ft.  per  mile,  owing  to 
the  necessity  for  developing  head  in  as  short  a 
distance  as  possible  and  the  danger  from  erosion 
in  glacial  ground  consequent  to  high  velocities. 
Folktwing  the  level  party,  a  hand  level  party  re- 
set the  lower  stakes  to  obtain  some  respectable 
appearaiKc  of  curvature  and  allow  for  slope,  at 
the  same  time  setting  upper  slope  stakes  to  con- 
form. Slope  was  usually  2  to  I.  The  stake  ma- 
terial was  all  of  selectetd  fir,  5  ft  long,  1^  in. 
wide.  V4  in.  thick,  surfaced  four  sides,  and  ship- 
ped in  bundles  of  fifty  each.    On  the  ground  the 


bundle  was  sawed  in  two  and  the  stakes  sharp- 
ened. 

The  ditch  was  to  be  some  twenty  odd  miles 
long  and  designed  to  carry  about  90  cu.  ft.  per 
second.  It  was  broken  in  the  middle  by  a  cross- 
ing of  Taylor  Creek,  in  the  form  of  an  inverted 
syphon  carried  on  a  suspension  bridge.  Spillways 
were  to  be  placed  every  mile  or  so  of  its  length 
to  regulate  the  flow  of  the  water  in  the  ditch, 
which  would  vary  considerably  owing  to  the  sur- 
face drainage.  Alternating  with  these  spillways 
every  mile  were  waste  gates,  permitting  the  water 
to  be  shut  off  entirely  from  the  portion  of  the 
ditch  beyond  and  allowing  the  section  of  the 
ditch  thus  isolated  to  be  thoroughly  emptied  for 
repairs. 

The  working  season  being  a  short  tiree 
months,  dirt  was  flying  before  the  first  600  ft 
of  stakes  were  set.  The  stakes  being  set,  tundra 
was  immediately  plowed  up  between  the  lower 
slope  st.tkes  and  up  to  a  point  directly  over  the 
bottom  of  the  ditch  on  the  up-hill  side.  This  sod 
or  tundra  was  dragged  off  by  laborers  with  hooks 
made  from  miners'  driving  picks  with  the  ends 
bent  over,  and  if  the  sod  was  of  any  value  at  all 
as  bank  it  was  placed  aS  such,  otherwise  tundra 
and  light  material  was  dragged  down  the  slope 
to  clear  the  bank.  The  ground  thus  exposed  was 
.illowed  to  thaw.  In  the  glacial  ground  it  thawed 
and  sunk  readily  to  a  point  below  the  sub-grade, 
then  burlap  was  placed  in  the  bottom  of  the  ditclj 
to  prevent  erosion  and  thawing,  and  covered  with 
silt  up  to  grade,  the  sod  left  on  the  upper  side 
gradually  dropping  as  the  ground  sloughed  out 
from  under,  forming  a  protection  for  the  upper 
bank  against  further  thawing.  In  cases  where 
the  ground  thawed  unevenly  an  ordinary  device 
similar  to  an  old-fashioned  snow  plow,  V- 
shaped,  steel  shod  and  well  loaded  with  sand 
bags,  was  held  against  the  upper  bank  and 
dragged  along  with  horses,  pushing  the  mud 
against  the  lower  bank  and  evening  up  the  bot- 
tom of  the  ditch.  For  ordinary  dirt  excavation, 
long-handled  shovels  and  a  type  of  horse  scrapers 
generally  known  as  "slushers"  were  used,  six 
teams  with  scrapers  comprising  an  outfit,  with 
one  driver,  two  loaders  and  two  dumpers  work- 
ing in  a  circle  crosswise  of  the  ditch  and  dump- 
ing on  the  bank.  When  the  ditch  was  roughly 
excavated  by  this  means,  it  was  trimmed  up  and 
sloped  by  laborers  with  shovels  and  mattocks. 

The  rock  encountered  footed  about  30,000  cu. 
yd.,  and  was  for  the  most  part  perpendicular 
cliffs  of  mica  .schist,  interspersed  with  stringers 
of  quartrite,  very  soft  and  almost  capable  of 
being  moved  with  mattock  and  shovels,  but  not 
quite,  and  Mr.  Kelley  states  that  after  an  ex- 
l>erience  of  ten  years  and  the  personal  use  of 
hundreds  of  tons  of  high  explosives,  this  rock  is 
the  worst  to  move  he  ever  encountered,  some 
innocent  little  shots  tearing  wliole  slabs  of  the 
cliff  away  below  grade,  while  other  big  ones 
seemed  to  find  their  way  into  crevices  and  not 
accomplish  anything.  In  places  where  no  rim 
was  left  for  the  lower  side  of  the  ditch,  sod  walls 
built  with  all  the  care  usually  given  masonry 
were  placed. 

Short  pieces  of  flume  were  used  across  gaps, 
with  aprons  well  sodded  in,  and  sometimes  burlap 
or  canvas  was  used  to  make  the  joint  tight.  The 
foundation  pits  for  the  flume  trestles  were  cut 
in  the  ground,  mud  blocks  of  cedar  set  and  sills 
set  on  top,  and  as  far  as  possible  covered  up  with 
sod  to  prevent  further  thawing  or  the  ground. 
These  were  left  to  stand  a  while  and  assume 
any  position  or  elevation  they  chose,  and  tre.itles 
and  flumes  built  on  top.  On  the  whole  line  there 
was  about  a  half  mile  of  flume. 

It  was  intended  to  construct  the  dam  of  con- 
crete, but  legal  obstacles  prevented  securing  a 
favorable  site  and  the  dam  was  built  of  sand 
bags,  sod  and  boulders. 
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The  inverted  syphon  was  constructed  from  the 
40-in.  pipe  afore-mentioned,  having  a  maximum 
pressure  at  the  lowest  point  of  50  lbs.  per  square 
inch,  and  the  pipe  was  supplied  at  each  hump 
in  the  grade  with  automatic  air  valves,  six  in 
all,  and  in  the  center  of  the  suspension  bridge 
with  a  blow-off.  The  suspension  bridge  carrying 
the  syphon  had  a  clear  span  of  100  ft.,  and  con- 
sisted of  two  iJ4-in.  plow  steel  cables,  4  ft.  4  in. 
apart,  one  on  each  side  of  the  pipe,  from  which 
yokes  were  suspended  every  5  ft.  apart.  The 
main  cables  had  a  dip  of  12  ft.  at  the  center  of 
the  span,  and  were  carried  back  371/^  ft.  beyond 
the  towers  to  anchors  biiried  in  the  frozen 
ground.  The  yokes  which  were  suspended  be- 
tween the  hangers  and  carried  the  pipe  were  of 
fir,  6x16  in.  X  5  ft.  4  in.  Foot  boards  of  3xi2-in. 
stuff  were  laid  on  the  yokes  on  both  sides  of  the 
pipe  and  guys  of  J4-'n-  rope  were  run  to  shore  in 
four  directions  from  the  center,  and  anchored 
with  dead  men  frozen  in.  The  towers  were  built 
of  timber  19  ft.  6  in.  high. 


Fire  Protection    System    of    the  American 
Dock  Stores. 

By  Frank  Sutton,  Coniulting  Engineer,  New  York. 


It  has  only  been  during  the  past  few  years  that 
the  question  of  some  adequate  means  of  fire 
protection  has  been  adopted.  While  it  is  true 
that  the  sprinkler  head  has  been  used  for  some 
time,  it  has  been  confined  almost  entirely  to  man- 
ufacturing establishments,  and  even  then  to  a 
limited  extent,  the  owners  oi  buildings  having 
depended  largely  upon  the  fire  departments  of 
the  towns  in  which  they  were  located.  Of  late 
years  the  importance  of  some  adequate  and  re- 
liable means  of  extinguishing  fires  has  been 
realized,  and  to-day  a  large  number  of  manu- 
facturing concerns  are  endeavoring  to  provide 
complete  systems  of  fire  protection. 

The  credit  of  bringing  this  branch  of  engi- 
neering up  to  its  present  state  of  perfection  is 
without  doubt  due  to  the  New  England  manu- 
facturers, who  long  ago  realized  that  it  was  to 
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Warehouses  and  Docks  of  the  American   Dock  Stores,  Staten   Island,  N.  Y. 


The  anchorage  pits  for  the  main  cables  were 
cut  into  the  ice  about  15  ft.  by  means  of  steam 
thawers.  Dimensions  at  the  bottom  were  8x17  ft. 
Here  a  mattress  was  placed. consisting  of  12x12- 
in.  plank  17  ft.  long,  and  on  top  of  this  cedar 
planks,  3x12  in.  x  8  ft.,  placed  crosswise.  The 
main  cables  were  secured  to  these  by  means  of 
a  number  of  loops  from  the  flexible  small  cable 
and  water  and  mud  poured  in  until  the  pit  was 
filled  up  and  the  holes  allowed  to  freeze  again 
before  the  (alse  work  for  the  bridge  was  removed. 

By  the  term  "glacial  ground"  in  this  article  is 
meant  ground  with  a  covering  of  moss  or  tundra 
a  foot  or  two  thick,  with  a  stratum  or  deposit 
of  mud  and  black  peat  from  2  in.  to  i  ft.  thick, 
and  below  this  from  10  to  40  ft  of  ice  holding 
in  suspension  perhaps  10  to  20  per  cent,  of  silt. 
Under  normal  conditions  the  peat  or  mud  thaws 
in  the  summer  time  a  foot  or  so,  but  in  some 
places  not  at  all.  It  was  observed  by  the  pioneers, 
however,  that  there  was  less  liability  to  en- 
counter ice  on  the  south  slopes,  hence  frequent 
crossings  from  one  side  of  the  valley  to  the 
other  were  resorted  to. 


Steel  Cross-Ties  of  trough  section  placed  6 
ft.  on  centers  have  been  used  en  about  75  per 
cent,  of  the  city  lines  of  the  Montreal  Street 
Ry.  Under  each  line  of  rails  there  is  a  concrete 
beam,  while  between  the  beams  there  is  the 
usual  concrete  foundation  for  the  pavement. 


their  advantage  to  provide  some  suitable  form 
of  protection,  and  their  example  has  been  steadily 
followed,  until  at  the  present  time  the  sprinkler 
and  fire  protection  business  has  grown  to  a  very 
large  extent,  although,  strange  to  say,  this  par- 
ticular line  is  confined  to  a  small  number  of  con- 
cerns who  make  a  specialty  of  this  class  of  work. 
This  is  without  doubt  due  to  the  fact  that  the 
underwriters  have  been  very  stringent  in  their 
requirements  as  to  the  design  of  the  sprinkler 
head,  which  is  the  important  factor  in  an  up-to- 
date  fire  protection  equipment.  Then,  again,  the 
question  of  patents  has  entered  largely  into  the 
design  of  heads,  and  at  the  present  time  it  is  a 
difficult  matter  to  design  a  new  head  which  will 
not  infringe  on  some  article  already  being  manu- 
factured. Even  up  to  this  time  designing  engi- 
neers have  paid  much  too  little  attention  to  this 
question,  the  work  having  been  left  almost 
entirely  to  the  sprinkler  concerns  to  design  the 
systems  which  are  installed. 

Another  important  feature  in  connection  with 
this  class  of  work  is  not  only  the  advantages 
gained  by  protecting  the  property  against  loss  by 
fire,  but  also  the  large  reduction  in  the  rate  of 
insurance,  varying  from  30  to  5°  per  cent  re- 
duction for  a  sprinkler  equipment.  The  writer 
has  known  of  cases  where  in  a  first-class  equip- 
ment the  insurance  is  carried  for  from  5  to  8 
cents  per  hundred,  which  is  extremely  low. 
These    low    rates    are    confined    mostly    to    the 


mutual  companiei,  which  are  in  the  majority  01 
cases  more  stringent  in  their  requirements  and 
will  only  assure  what  might  be  termed  preferred 
risks,  such  as  factories  of  certain  construction 
and  manufacturing  certain  lines  of  goods,  and 
in  some  cases  docks  and  warehouses,  and  will 
only  accept  risks  that  arc  protected  with  sprink- 
ler equipments. 

Sprinkler  systems  may  be  divided  into  two 
classes,  wet  pipe  systems  and  dry  pipe  systems, 
the  wet  pipe  system  being  used  and  being  re- 
quired for  all  purposes  where  the  linei  are  not 
exposed  to  freezing.  It  is  only  in  cases  where 
the  pipe  is  exposed  to  low  temperatures  that  the 
dry  pipe  system  is  installed. 

The  principal  differences  between  these  two 
systems  is  that  in  the  wet  system  the  piping  up  to 
the  sprinkler  head  is  full  of  water.  The  dry  sys- 
tem is  supplied  with  air  in  that  part  of  the  piping 
which  is  exposed  to  freezing  temperature.  This 
is  accomplished  by  keeping  a  pressure  of  air  in 
the  lines  a  little  above  that  of  the  pressure 
in  the  water  pipes  and  interposed  by  a  specially 
constructed  dry  valve  which  operates  when  .1 
head  discharges,  thereby  relieving  the  air  pressure 
and  allowing  water  to  flow  through  the  lines. 
The  illustration  shows  a  dry  valve  which  is  used 
by  one  of  the  sprinkler  concerns.  These  valves 
are  all  constructed  on  similar  lines  and  are  fully 
protected  by  patents. 

To  install  a  first-class  fire  protection  system 
there  should  be  at  least  two  sources  of  supply 
and  preferably  three;  that  is,  three  distinct 
sources  from  which  water  may  be  drawn.  One 
source  is  the  sprinkler  tank,  located  at  some 
distance  above  the  highest  sprinkler  head,  and 
another  source  is  the  supply  of  water  furnished 
by  some  public  water  works,  either  getting  direct 
pressure  into  the  system  or  operating  through  a 
fire  pump.  Other  sources  may  be  either  a  lake  or  a 
river,  or  artesian  wells  or  springs,  depending  upon 
the  location  of  the  building.  It  is  also  some- 
times customary  to  build  a  large  reservoir,  under- 
ground or  outside,  holding  anywhere  from  100,000 
to  500,000-  gallons,  that  may  be  drawn  upon  as 
required. 

The  insurance  people,  especially  the  mutual 
companies,  insist  on  two  sources,  namely,  a 
sprinkler  tank  and  a  fire  pump  if  the  street 
pressure  is  not  great  enough  to  carry  the  water 
to  the  highest  sprinkler  head.  Where  a  steam 
fire  pump  is  installed  it  is  obligatory  on  the 
part  of  the  assured,  especially  in  mutual  risks, 
that  the  boiler  plant  be  kept  under  50  lb.  of 
steam  at  all  times,  so  as  to  assure  ample  protec- 
tion in  case  of  fire.  The  electric  fire  pump  is  used 
to  a  considerable  extent,  but  is  not  considered 
by  the  underwriters  so  good  as  a  steam  pump,  on 
account  of  the  danger  of  the  pump  motor  being 
put  out  of  commission  either  by  water  or  by  the 
breaking  of  electric  wires. 

The  wet  'pipe  system  is  by  far  the  simpler  of 
the  two  systems  to  install,  as  no  complicated  dry 
valves,  air  compressors  or  the  like  are  required. 
The  two  systems,  however,  operate  practically 
the  same;  that  is,  whether  a  dry  pipe  or  a  wet 
pipe  system  is  installed  the  underw^riters  will  re- 
quire the  same  sources  of  supply  and  the  equip- 
ment installed  in  the  same  manner,  as  far  as 
the  spacing  of  sprinkler  heads  is  concerned,  and 
the  sizes  of  pipe  used  in  connection  with  the 
installation  of  the  system. 

The  following  description  of  the  fire  protection 
system  installed  in  the  extensive  docks  and  ware- 
houses of  the  American  Dock  &  Trust  Co..  at 
Tompkinsville,  Staten  Island,  on  lower  New  Ybrk 
Bay,  gives  an  idea  of  a  thoroughly  up-to-date 
dry  pipe  system.  In  buildings  of  this  class  it 
would  have  been  impracticable  to  install  a  wet 
pipe  system,  on  account  of  the  danger  of  freezing 
the  lines,  as  neither  the  piers  nor  the  warehotises 
have  any  heat  whatsoever,  and,  in  fact,  the  under- 
writers particularly  stipulate  that   no  heat   shall 
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be  installed  in  any  public  warehouse.  It  became, 
therefore,  necessary  to  install  a  drj-  pips  system 
throogbont 

This  particular  system  has  three  sources  of  sup- 
ply, namely,  a  100,000  gal.  sprinkler  tank  erected 
on  a  100- ft.  tower,  a  supply  from  the  Staten 
Island  Water  Co.,  running  full  6  in.  into  the 
property,  and  a  12-in.  suction  line,  running  from 
the  Low^er  Bay  to  the  tire  pump.  It  can  be  seen 
that  from  these  three  sources  the  property  in 
question  is  assured  without  doubt  of  always  ob- 
taining at  least  one  source  of  supply  in  case  the 
other  two  are  for  any  reason  out  of  commission 
in  time  of  fire. 

A  speciilly  constructed  brick  and  concrete 
pumping  station  has  been  located  at  the  back 
part  of  the  property  on  a  line  of  the  Baltimore  & 
Ohio  R.  R.,  as  shown  on  the  plan.  The  boiler 
and  pump  rooms  are  divided  by  a  brick  partition, 
and  a  tire  pump  has  been  placed  at  a  level  about 
6  ft.  below  the  grade  to  assure  a  good  suction 
from  the  Bay  at  low  tide.  The  plant  consists  of  two 
i50-h.-p.  Fitzgibbon  boilers,  designed  for  a  work- 
ing steam  pressure  of  125  lb.,  which,  however,  is 
only  used  in  cases  of  emergency,  where  the  pump 
is  required  to  work  at  its  maximum  duty.  There 
has  been  installed  one  l,ooo-gal.  Worthington 
standard  duple.x  fire  underwriters'  pump,  having  a 
i2-in.  suction  and  an  8-in.  discharge.  The  pump 
is  also  fitted  with  four  independent  254-Jn.  nozzles, 
with  gate  valves  for  drawing  four  streams  from 
the  pump  house  in  case  of  necessity.  The  boiler 
plant  is  fed  by  a  duplex  pump  and  also  an 
injector  to  assure  the  boiler  being  supplied  at 
all  times.  Ordinarily  anthracite  coal  is  used  for 
rmming  the  fires,  but  a  supply  of  cannel  coal  is 
always  kept  on  hand,  so  that  in  case  of  emer- 
gency a  high  steam  pressure  can  be  developed 
within  a  ver>-  short  space  of  time. 


This  line  feeds  the  hydrant  system  and  also  the 
sprinkler  system.  The  underground  system  is 
connected  with  a  lo-in.  drop  riser,  running  from 
the  sprinkler  tank  into  it,  and  a  6-in.  service  pipe, 
running  from  the  mains  of  the  Staten  Island 
Water  Co.  The  discharge  from  the  fire  pump 
also  empties  into  this  line.  Standard  two-way 
underwriters'  hydrants  have  been  placed  at  in- 
tervals of  about  200  ft.,  and  at  each  hydrant  is  a 
complete  hose  house,  equipped  with  standard 
underwriters'  cotton  hose,  lanterns,  wrenches,  noz- 
zles and  other  appurtenances  required  by  the 
underwriters. 


freezing.  The  sprinkler  system  itself  is  kept  at 
an  air  pressure  ofN  about  45  lb.  in  this  particular 
case  and  is  supplied  from  a  system  of  air  lines, 
which  start  from  the  boiler  house  and  are  con- 
nected to  a  New  York  Air  Brake  Co.'s  duplex, 
locomotive  type  air  compressor,  steam  driven. 
The  air  compressor  is  automatically  operated  by 
a  governor  placed  on  the  steam  inlet  to  the  com- 
pressor and  set  at  45  lb.,  which  starts  the  pumps 
when  the  pressure  falls  below  this  amount. 

In  case  a  sprinkler  head  is  set  off  it  can  be 
readily  seen  that  the  pressure  in  the  line  is  im- 
mediately relieved,  and  the  water  forces  its  way 
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Details   of    Pumping    Station    for    the    Fire    Protection    System. 


Closed  and  Open  Positions  of  the  Dry-Pipe  Valve. 


Around  the  suction  line  where  it  enters  the 
water  a  large  yellow  pine  crib  has  been  erected, 
with  two  iron  screens  placed  on  one  side.  The 
crib  was  necessary,  on  account  of  the  large 
amount  of  seaweed  and  other  material  which 
would  get  into  the  suction  if  the  line  was  dropped 
directly  info  the  water.  A  12-in.  foot-valve  has  been 
placed  on  the  end  of  the  suction  to  keep  the 
suction  line  always  full  of  water  and  to  safeguard 
against  having  the  pump  start  on  a  practically 
empty  line. 

\  complete  system  of  cast  iron  high-pressure 
service  mains,  ranging  from  10  to  6  in.  in  diam- 
eter, ha«  been  laid  through  all  streets  and  alleys. 


The  warehouses  and  piers  are  equipped  with  a 
complete  system  of  dry  sprinklers,  there  being  at 
the  present  time  about  7,000  heads  installed. 
Each  warehouse  and  pier  is  separately  controlled 
from  the  underground  system  by  a  post  indi- 
cator valve  located  outside  the  building.  The 
main  continues  from  the  post  valve  under  the 
floor  of  the  building  and  connects  inside  the 
building  in  a  valve  house,  with  an  automatic  dry 
valve.  This  is  the  point  where  the  air  pressure 
on  the  sprinkler  system  starts,  the  valve  acting 
as  an  interceptor  between  the  water  and  the  air. 
These  houses  are  kept  heated  in  the  cold  wea'ther 
.  by  lard  oil  lanterns  to  prevent  the  water   from 


through  the  system  and  discharges  at  the  head. 

In  addition  to  the  dry  sprinklers  there  has  been 
installed  a  water  curtain  wall  around  the  sides 
and  fronts  of  all  piers.  This  curtain  wall  con- 
sists of  open  sprinkler  heads,  set  at  a  distance  of 
about  8  ft.  apart  and  divided  into  sections  of 
about  ten  heads  each,  each  section  being  operated 
by  an  independent  valve,  located  in  the  valve 
house  on  the  piers.  This  curtain  wall  is  for  use 
principally  in  case  a  steamer  or  lighter  should 
take  fire  while  tied  up  at  the  pier,  so  as  to  protect 
the  pier  against  damage  by  fire. 

In  connection  with  this  equipment  a  complete 
electric  signaling  system  has  been  installed,  witli 
an  annunciator  placed  in  the  pump  room  and 
connected  with  each  valve  house,  so  that  in  case 
a  sprinkler  head  is  set  off  the  signal  will  be 
given  in  the  pump  room,  locating  the  exact  sec- 
tion of  the  discharged  head.  In  addition  to  this 
system  of  electric  signals,  a  water-motor  gong  is 
placed  outside  each  building,  which  gives  a  fur- 
ther indication  of  the  discharged  head  in  th:it 
section. 

The  property  is  patrolled  night  and  day  by  a 
force  of  skilled  men,  who  take  hourly  readings  of 
all  instruments  and  conditions  of  valves  and  other 
apparatus  in  connection  with  the  plant. 

The  system  as  installed  has  been  made  as  com- 
plete as  possible,  and  no  expense  has  been  spared 
to  bring  it  up  to  a  thoroughly  up-to-date  condi- 
tion. It  was  only  after  several  disastrous  fires 
at  the  American  Dock  Stores,  which  did  con- 
siderable damage  to  the  buildings,  that  it  was 
decided  to  install  some  system  of  fire  protection. 
The  entire  sprinkler  and  hydrant  system,  as  well 
as  the  steam  plant,  was  designed  by  the  writer, 
and  installed  by  the  Manufacturers'  Automatic 
Sprinkler  Co.,  of  New  York. 


Reforesting  Mineral  Lands  in  Michigan  is 
being  t?ken  up  by  llie  Cleveland-Cliffs  Iron  Co., 
which  propo.^cs  to  plant  14,000  acres. 


December  7,  1907. 

Secrecy  in  the  Arts. 

Extracts  from  a  paper  by  James  Douglas,  LL.D.,  pre- 
sented  at  the  Toronto  meeting  of  the  American  Institute 
of  Mining  Engineers. 


The  title  wliich  we  have  assumed  claims  for 
the  sphere  of  our  activities  the  whole  American 
continent,  regardless  of  such  trifling  details  as 
boundary-lines.  The  fact  that  we  meet  to  com- 
municate each  other's  experience,  to  discuss  our 
difliculties,  and  to  seek  each  other's  aid  in  solv- 
ing the  intricate  problems  that  so  often  present 
themselves  in  the  course  of  our  professional  life, 
is  an  acknowledgment  of  our  individual  help- 
lessness; and  therefore  an  argument  for  united 
effort.  But  no  effort  can  be  of  any  value  if  there 
is  an  underlying  suspicion  of  reserve  and  lack 
of  candor  in  our  treatment  of  the  technical 
questions  which  it  is  our  province  at  these  meet- 
ings to  discuss. 

Yet  there  are  limits  to  the  extent  to  which  we 
may  go  as  officials  of  public  companies.  We 
know  that  even  as  professional  men  it  is  not  al- 
ways easy  to  reconcile  principles  with  practice, 
and  on  this  subject  of  sincerity  and  transparent 
diffusion  of  our  experience  there  is  some  slight 
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be  familiar  with  minutix  which  have  escaped 
our  observation,  or,  to  put  it  frankly,  may  know 
more  than  we  do  ourselves  on  some  of  the  in- 
numerable details  which  make  up  the  sum  total 
of  the  questions  on  which  we  have  ultimately  to 
pass. 

I  recently  went  into  our  purchasing  depart- 
ment and  found  every  desk  empty,  and  all  the 
clerks  assembled  in  the  manager's  room.  He 
had  found  it  conducive  to  the  most  efficient  con- 
duct of  his  office  to  assemble  all  his  staff  once 
a  week  for  free  discussion  as  to  the  most  eco- 
nomical distribution  of  work.  The  result  was 
that  instead  of  late  hours  and  overtime  the  nec- 
essary day's  work  was  obtained. very  easily  within 
office  hours;  for  suggestions  from  the  men  actu- 
ally engaged  were  found  to  be  worth  more  than 
those  from  the  men  merely  superintending. 

How  far  and  how  completely  should  even  cor- 
porations and  industrial  concerns  permit  and 
encourage  the  interchange  of  information?  I 
am  inclined  to  think  that  few  limits  should  be 
set;  for  every  limitation  means  the  concealment 
of  some  fact  or  some  principle  which  only  if  re- 
vealed can   be   developed   to  its   full   significance 
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money-making  inventors  and  investigators  to 
such  prophets  and  apostles  of  science  as  Sir 
Michael  Faraday.-  Sir  Michael's  profound  and 
original  investigations  into  electricity  and  mag- 
netism gave  the  world  the  dynamo.  Though  he 
did  not  work  out  the  mechanical  details  of  a 
practical  generator,  he  undoubtedly  invented  ap- 
pliances which  might  have  been  used  for  making 
a  strong  basis-claim  for  a  patent.  But  nothing 
could  have  been  more  repulsive  to  his  spirit  or 
foreign  to  his  high  aim  in  life  than  gauging  his 
time  and  talents  by  a  mere  money  standard.  He 
lived  contentedly  on  the  small  salary  he  received 
from  the  Royal  Institution,  preparing  his  lectures 
lo  children  with  as  tnuch  care  as  he  bestowed 
on  those  delivered  before  the  Institution  which 
made  him  famous ;  and  turning  his  great  learning 
and  power  of  investigation  to  the  nation's  good 
in  return  for  very  scanty  remuneration,  for  he 
deliberately  decided  to  devote  his  life  to  scientific 
research  for  truth's  sake,  rather  than  to  use  his 
vast  attainments  in  the  service  of  Mammon.  At 
the  commencement  of  his  career,  Faraday  added 
to  his  salary  from  the  Royal  Institution  by  what 
he  called  commercial  work.     At  first,  his  average 
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difference  of  opinion  and  difficulty  of  applica- 
tion. The  most  of  us  are  paid  officials  of  cor- 
porations whose  raison  d'etre  is  to  make  money, 
and  whose  executive  officers  sometimes,  not  with- 
out some  reason,  consider  their  trade  secrets  as 
part  of  their  capital.  Some  companies  confide 
these  secrets  to  the  honor  of  their  technical 
workers  under  as  strict  rules  as  those  imposed 
on  their  cashier  in  the  distribution  of  their 
money.  Unless,  therefore,  our  employers  per- 
mit, we  as  employees  are  under  pledge  of  secrecy. 

If  the  question  were  left  to  us  alone,  it  would 
be  easy  of  solution.  Our  reliance  on  one  an- 
other, as  workmen  in  such  distinct  branches  of 
engineering  as  civil,  mechanical,  electrical,  and 
mining,  is  so  close  that  we  mu«t  co-operate  in 
every  large  enterprise  we  undertake.  We  cannot 
succeed  singly,  for  few  of  us  claim  to  be  so 
-encyclopaedic  in  our  knowledge  or  universal  in 
our  experience  as  to  make  it  safe  to  rely  on  our 
own  acquaintance  with  the  practical  details  of 
every  one  of  these  important  departments.  Every 
industrial  advance  brings  us  closer  together  and 
makes  it  more  impossible  to  act  independently. 

I  think,  moreover,  that  many  of  us  are  also 
convinced  that  open-mindedness  to  the  sugges- 
tions of  others  is  a  useful  quality  to  carry  into 
our  work,  even  after  we  and  our  scientific  staff, 
in  our  joint  wisdom,  have  co-operated  in  formu- 
lating and  laying  out  our  planj.  Every  drafts- 
man in  our  offices,  every  master  mechanic  in  our 
shops,  every  foreman  in  our  mines,  is  an  expert 
in   his   particular  line,  and   may  be  supposed   to 


and  utility.  As  a  rule  this  can  be  best  done  by 
the  action  of  many  minds  and  many  hands.  Till 
developed  it  does  not  yield  its  full  advantage  to 
even  the  original  discoverer,  for  he  alone,  un- 
aided, in  the  solitude  of  his  laboratory  or  behind 
the  bars  of  his  factory,  without  the  practical  as- 
sistance of  his  fellow-workers,  rarely  brings  his 
original  germinal  idea  into  efficient,  practical 
utility. 

Were  we  free  to  appeal  to  purely  altruistic 
motives,  it  would  therefore  be  superfluous  to 
argue  in  favor  of  complete  knowledge-  and  ex- 
perience-sharing, but  profit-sharing  is  after  all 
the  impelling  motive  of  industrial  advance  to-day, 
as  it  has  been  in  all  ages,  and  to  reconcile  the 
admitted  evils  of  secrecy  with  the  admitted  ad- 
vantages of  publicity,  the  patent  laws  have  been 
framed.  They  have  always  given  the  patentee 
the  right  to  use  either  in  his  person  or  through 
his  agent  his  invention  or  discovery  for  a  limited 
number  of  years,  provided  he  describes  it  so 
fully  that  it  can  be  practiced  by  one  skilled  in 
the  art.  The  publicity  and  knowledge  conveyed 
by  the  specification  stimulates  the  inventive  fac- 
ulties of  others,  and-  patented  and  unpatented  im- 
provements, along  the  line  of  the  original  inven- 
tion, demonstrate  both  the  value  of  publicity  and 
the  cupidity  of  men,  even  of  the  technico-scien- 
tific  class. 

It  is  foreign  to  my  purpose  to  discuss  the 
patent  laws,  except  casually  as  they  bear  upon 
the  subject  of  secrecy  in  the  arts.  One's  thoughts 
pass    with    pleasure    from    the    contemplation    of 


earnings  from  this  source  were  ^240  per  year. 
By  1831  they  reached  £1,090.  By  1838  they  had 
shrunk  to  nothing;  for  in  the  meantime  his  great 
discovery  of  magneto-electricity  was  made,  and 
his  thoughts  were  so  intently  directed  to  his  ex- 
perimental work  that  no  time  could  be  spared 
for  money-making. 

But  to  descend  to  a  lower  plane.  If  it  is  the 
fact  that  technical  science  has  progressed  of  late 
with  unwonted  speed  through  the  co-operation 
of  many  workers,  -and  that  this  co-operation  has 
been  made  possible  by  the  publication  and  ex- 
change of  ideas  and  experiences  in  the  technical 
and  scientific  journals,  would  not  our  progress 
be  even  more  rapid  and  thorough  if  all  barriers 
of  secrecy  were  broken  down,  and  every  en- 
couragement were  given  to  our  techincal  workers 
to  describe  in  print  and  by  conference,  their 
notions  and  their  actual  experiments?  This  is 
the  attitude  of  some,  I  may  almost  say  of  most, 
of  our  large  concerns,  but  unfortunately  it  is  not 
that  of  all.  It  is  impossible  to  compare,  as  to 
efficiency  and  profit,  works  the  gates  of  which 
are  fast  shut,  and  in  which  obscurity  and  secrecy 
are  imposed  and  practiced,  with  those  to  which 
free  admission  is  granted  and  in  which  freedom 
of  information  is  encouraged.  But  the  follow- 
ing reflections  force  themselves  upon  us  in  this 
connection. 

We  know  that  very  few  technical  papers  issue 
from  certain  establishments ;  that  on  their  of- 
ficials silence  is  imposed ;  and  that  to  these  works 
inquisitive   visitors  are  politely  but  peremptorily 
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refused  admission.  There  are  not  many  such, 
but  they  are  and  have  been  verj-  successful.  But 
suppose  that  in  imitation  of  their  practice  and 
regulations  all  were  tempted  to  adopt  it,  so  that 
the  same  policy  became  universal;  what  a  sudden 
paralysis  of  industry  would  follow !  Our  secre- 
taries would  find  it  difficult  to  fill  even  their 
shrunken  volumes  of  transactions  with  papers 
worth  printing;  our  students  would  have  to  con- 
tent themselves  with  the  antiquated  learning 
which  their  professors  could  supply ;  for  there 
would  be  no  more  summer  classes  for  practical 
work  in  •mines,  smelters  and  electrical  factories, 
and  the  professors  themselves  would  have  to 
learn  from  old  books.  Every  manufacturer  and 
smelter  would  be  obliged  to  bribe  his  neighbor's 
workmen  and  tempt  away  his  neighbor's  superin- 
tendents for  information.  As  a  result,  before 
long,  the  very  works  which  now  find  it  so  profit- 
able, or  think  they  do,  to  tap  their  friends'  stock 
of  knowledge  and  experience,  and  give  nothing  in 
return,  would  be  driven  in  upon  their  own  re- 
sources, and  would  undoubtedly  then  find  them 
not  so  complete  as  they  imagine.  Of  course.  I 
am  supposing  an  impossibility,  because  the  spirit 
of  intellectual  freedom  in  our  professions  is  too 
strong  and  too  widespread  to  submit  to  such  a 
tyranny,  and  because,  before  such  darkness  of 
ignorance  had  settled  down  on  -our  great  indus- 
tries, the  most  pronounced  advocates  of  secrecy 
would  feel  and  acknowledge  the  ultimate  conse- 
quences of  concealment,  and  would  become  re- 
formers. 

This  is  a  temper  of  mind  foreign  to  a  new 
country  like  ours,  whose  special  industries  have 
not  been  established  long  enough  to  wear  grooves 
of  rigid  practice  and  sink  into  rues  of  self-satis- 
fied indifference.  About  the  best  correction  we 
can  apply  to  the  growth  of  dry-rot  is  the  banish- 
ment of  secrecy.  A  curious  instance  of  its  blight- 
ing influence  is  seen  in  some  of  the  older,  not 
the  newer,  industries  of  the  oldworld.  The  iron- 
and  steel-works  of  Europe  have  not  kept  pace 
with  ours  in  size  and  production,  but  the  iron- 
masters of  Great  Britain  and  Germany,  in  coke- 
making  and  in  blast-furnace  economies  and  in 
steel-making  processes,  have  been  our  teachers. 
Nor  have  they  been  shy  of  communicating  their 
improvements,  or,  through  jealousy  of  our  suc- 
cess, slow  in  adopting  ours.  No  nobler  monu- 
ment of  international  comity  in  thought  and  ex- 
perience exists  than  the  seventy  volumes  of  the 
"Proceedings  of  the  Iron  and  Steel  Institute." 
And  with  few  exceptions  the  iron-  and  steel- 
works of  England,  Scotland,  Germany  and 
France  are  open  to  any  accredited  worker  in  the 
same  domain. 

Yet  before  England  was  conspicuous  as  a 
maker  of  iron,  she  was  famous  the  world  over 
for  her  copper  and  tin  production.  But,  between 
self-conceit  and  the  inbred  habits  of  trade-secrecy, 
her  copper-smelting  industry  has  fallen  from  its 
high  estate.  And  it  is  not  accidental,  but  linked 
as  closely  as  any  effect  with  its  cause,  that  this 
decline  is  in  great  part  the  result  of  habits  of 
secrecy  which  grew  with  the  growth  of  age.  At 
Swansea,  every  gate  of  the  smelting-works  is 
guarded,  and  as  a  result  it  has  been  as  difficult 
for  thought  to  escape  out  as  for  suggestions  to 
find  their  way  in.  Swansea  should  still  enjoy  the 
leadership  which  her  skilled  labor,  splendid  coal 
and  commanding  maritime  situation  put  within 
her  reach ;  but  she  has  preferred  to  gloat  over 
her  secrets  behind  closed  doors  rather  than  go 
out  into  the  world  in  search  of  new  business  as 
well  as  technical  methods,  while  also  inviting  the 
world  to  enter  and  exchange  ideas  with  her.  What 
is  the  consequence?  Ntw  Zealand  copper  comes 
here  to  be  refined,  notwithstanding  the  first  prac- 
tical application  of  electrolysis  to  metals  was 
made  by  Elkinton  in  England,  and  the  Vivians 


adopted  the  Manhes  method  before  Farrell  in- 
troduced it  into  this  country. 

There  are,  however,  of  course,  exceptions  in 
England  to  this  too  prevalent  habit  of  secrecy. 
To  the  works  of  the  Rio  Tinto  at  Port  Talbot  or 
of  the  Cape  Copper  Co.  at  Briton  Ferry  in  South 
Wales,  where  metallurgical  novelties  have  been 
tried,  introductions  are  not  refused.  But  the  al- 
liance of  decay  and  suspicion  in  the  instance  I 
have  given  can  hardly  be  accidental ;  and  we  may 
be  sure  that  what  is  baneful  in  its  effects  in  Europe 
is  not  likely  to  be  beneficial  here;  for  while  the 
Atlantic  separates  continents  it  does  not  delimit 
the  operation  of  laws. 

In  political  life,  vitality  is  maintained  only 
when  every  man  takes  his  full  share  as  a  debater 
in.  the  discussion  of  political  questions,  and  as  a 
voter  in  the  determination  of  state  affairs.  So 
in  scientific  and  technical  matters,  the  banishment 
of  deceit,  mystery  and  jealousy,  and  the  freest 
admission  of  daylight  by  means  of  ihe  unre- 
served diffusion  of  information  through  the  press 
and  personal  intercourse,  will  instill  into  the 
whole  body  of  workers  a  feeling  of  healthy 
rivalry,  which,  while  stimulating  their  mental 
activity,  will  correspondingly  benefit  the  financial 
interests  of  their  employers. 

I  have  supposed  an  extreme  case— that  the 
example  set  by  our  few  secretive  establishments 
were  followed  by  all.  Let  me  imagine  a  more 
probable  issue,  such  as,  I  believe,  will  result  from 
the  fellowship  of  knowledge  and  experience 
which  Mr.  Carnegie,  in  presenting  to  our  national 
engineering  societies  their  new  home,  urges  them 
to  cultivate — namely,  that  all  our  technical  man- 
ufacturers will  learn  how  they  gain,  and  not 
lose,  by  encouraging  their  staff-officers  to  study 
their  neighbors'  methods,  and  by  throwing  open 
their  own  establishments,  in  turn  to  the  freest 
criticism  of  their  competitors  in  trade.  What 
will  result?  Nothing  but  advantage,  I  believe, 
to  all  whose  wisdom  and  means  have  enabled 
them  to  provide  themselves  with  thij  raw  material 
of  manufacture  on  advantageous  terms,  and  to 
locate  their  works  or  factories  at  localities  favor- 
able for  economical  operation.  Loss  only  to 
those  who,  in  any  case,  ought  to  go  out  of  busi- 
ness, because  they  have  failed  to  secure  the 
conditions  essential  to  success!  And,  above  all, 
benefit  to  the  public,  which,  after  ail,  is  the  final- 
ity we  should  always  keep  in  view. 

How.  now,  can  these  two  cardinal  conditions 
— financial  success  and  public  approval — be  best 
attained?  Unquestionably,  by  mutual  help  and 
the  most  unreserved  publicity.  In  any  branch  of 
industry,  no  intelligent  worker  claims  that  he  and 
his  staff  have  attained  either  the  utmost  economy 
in  operation  or  the  most  thorough  acquaintance 
with  all  the  reactions  which  may  enter  into 
the  processes  which  he  practices.  Each  knows 
that  hundreds  of  other  intelligent  and  well-in- 
formed men  are  eagerly  at  work  on  the  solution 
of  the  same  problem.  Some  may  be  a  little 
cleverer  than  others,  and  some  may  have  made 
a  little  more  progress  in  certain  lines  than  their 
co-workers.  But  this  discrepancy  will  not  nec- 
essarily continue;  for  the  clever  fellow  is  picked 
up  by  rival  works,  the  secret  so  carefully  guarded 
leaks  out,  and  the  disturbed  average  of  paid 
ability  and  of  stock  of  knowledge  is  restored. 
But  if  the  companies  and  their  staff  are  unwill- 
ing unreservedly  to  pool  their  knowledge  and 
experience,  the  advantage  of  making  into  one 
great  stock  such  accumulated  experience  and 
knowledge  of  these  hundreds  of  workers  is  for- 
feited. With  certain  reservations,  and  by  special 
permission,  many  of  our  larger  establishments,  in 
all  or  in  certain  departments,  are  freely  open  to 
each  other's  technical  officers;  but  instead  of  be- 
ing admitted  upon  sufferance,  they  should  be  in- 
vited in,  with  full  liberty  to  study  processes  and 
test    machinery;    for    assuredly    the    host    would 


benefit  as  much  as  the  guests  by  the  discussion 
which  would  follow  such  unreserved  exchange 
of  ideas  and  comparisons  of  appliances  and 
methods. 

I  have  referred  to  certain  limitations  to  pub- 
licity. One,  undoubtedly,  is  costs.  Under  our 
present  economic  system,  no  manufacturer  or 
miner  or  metallurgist  cares  to  give  away  his 
costs,  and  that  for  very  obvious  reasons.  What 
they  are  may  be  inferred,  but  professional  cour- 
tesy forbids  direct  inquiry  into  that  delicate  sub- 
ject. This  restriction,  however,  need  not  inter- 
fere with  unstinted  technical  freedom  of  inter- 
course. 

There  is,  moreover,  an  additional  judicious 
limitation  to  publicity.  Most  of  our  largest  con- 
cerns are  incorporated  and  financed  as  joint-stock 
organizations,  in  which  thousands  of  technically 
ignorant  and  helpless  shareholders  are  interested. 
Unquestionably,  indiscriminate  admission  to 
works  and  mines  must  be  refused,  for,  unfor- 
tunately, there  would  be  visitors  who,  if  admitted, 
after  the  visit  would  tell  remarkable  stories,  from 
actual  observation,  with  the  view  to  affect  the 
value  of  stocks.  But  such  restrictions  do  not 
affect  the  main  proposition  that  mercantile  con- 
cerns of  every  class,  depending  for  success  on 
technical  knowledge  and  skill,  would  gain  by  the 
removal  of  restraint  on  the  thought  and  action 
of  their  technical  staff. 

I  am  not  blind  to  the  fact  that  the  same  object 
is  sought  to  be  attained  by  the  consolidation  of 
many  works  under  one  organization,  or  by  the 
encouragement  of  friendly  financial  coroperation 
among  even  competing  companies ;  but  this  ten- 
dency to  consolidation  has  not  yet  succeeded  in 
obliterating  competition,  and  will  not  as  long  as 
there  are  active,  intelligent  men  among  us,  who_ 
prefer  to  rule  rather  than  to  be  ruled,  and  to 
manage  their  own  business  rather  than  have  it 
managed   for  them. 

On  the  benefits  or  disadvantages  of  the  present 
movement  towards  consolidation  of  works  and 
the  combination  of  capital  in  large  industrial  un- 
dertakings, there  is,  and  will  be,  of  ;coursc,  con- 
siderable diversity  of  opinion.  That  competition 
is  wasteful  and  is  encumbered  with  other  evils 
few  will  deny;  that  it  has  a  keenly  stimulating 
effect  all  will  admit.  Yet  it  remains  to  be  de- 
termined whether  a  board  of  absentee  managers 
and  paid  officials  will  be  a  compensating  substi- 
tute for  the  ambitions,  personal  pride  and  tireless 
energy  and  skill  of  the  individuals  who  have 
built  up  great  works  which  they  may  have  seen, 
perhaps  reluctantly,  absorbed  into  a  combination. 
There  are,  apart  from  the  political  and  sociolog- 
ical aspects  of  the  present  consolidation  tendency, 
technical  and  economical  conditions  which  force 
themselves  upon  the  consideration  of  those  of 
us  under  whose  management  works  have  grown 
from  small  to  large  dimensions.  The  difficulty 
of  maintaining  a  high  standard  of  quality  as  the 
demand  is  made  for  enormously  increased  pro- 
duction is  urgently  presenting  itself  both  to  the 
management  and  to  the  public.  .\nd  it  is  doubt- 
ful whether,  after  expansion  has  reached  the 
point  where  administration  charges  become  light, 
there  is  actual  economy  in  unlimited  expansion  ^ 
and  whether  the  most  skillful  and  closely  man- 
aged corporate  organization  can  replace  the  per- 
sonal supervision  of  a  single  mind.  But  what 
immediately  concerns  us  in  the  present  discussion 
is  the  dangerous  temptation  to  adopt  secretive 
methods  by  very  large  corporations. 

The  larger  the  combination  grows  the  more 
sensitive  will  the  management  be  lest  business 
and  trade  secrets  which  they  possess,  or  think 
they  possess,  be  revealed  by  subordinate  officers. 
The  imposition,  therefore,  of  strict  rules  of  si- 
lence on  all  except  those  in  supreme  command 
is  likely  to  result.  If  the  absorption  of  any  one 
class  of  our  national  resources  should  pass  under 
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the  control  of  any  one  organization,  the  technical 
knowledge  necessary  to  the  development  of  that 
particular  resource  would  be  of  interest  to  that 
organization  alone,  and  the  risks  of  publicity,  and 
therefore  the  evils  of  secrecy,  would  become  a 
merely  academic  question.  Ihis  d:ingerous  point, 
under  our  present  industrial  system,  will  probably 
not  be  reached;  for  state  socialism,  to  which  con- 
centration steadily  approaches,  would  be  the  in- 
evitable alternative  and  would  be  adopted  before 
the  other  alternative  had  been  attained.  But  it 
must  be  to  the  management  of  those  enormous 
consolidations  a  grave  consideration  how  they 
can  give  such  latitude  to  the  members  of  their 
staff  as  will  produce  that  healthy  self-reliance 
which  comes  from  freedom  of  speech  and  free- 
dom of  opinion,  without  endangering  the  tre- 
mendous financial  interests  for  which  they  are 
responsible.  Whatever  individual  difference  of 
opinion  on  this  subject  there  may  be  among  the 
managers  of  the  great  industrial  establishments, 
there  is  not  any  difference  of  opinion  in  the 
country  at   large ;   and   public   opinion  has   to   be 
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industrial  establishment  of  any  magnitude,  which 
is  in  its  own  interest  carrying  on  technical  re- 
search, should  encourage  its  technical  staff"  to 
confer  freely  with  the  members  of  every  other 
technical  staff,  would  not  the  sciences  and  arts 
progress  far  more  rapidly  than  if  one  huge  or- 
ganization controlled  a  given  industry?  All  our 
principal  metallurgical  and  chemical  concerns 
have  laboratories,  and  carry  on  investigations  and 
make  experiments,  generally  on  a  large  working 
scale;  and  surely  the  advancement  of  technolog- 
ical science  can  be  better  attained  in  a  number  of 
such  laboratories  than  if  there  were  fewer  or 
in  only  one.  There*is  keener  competition  of  wits 
when  many  brains  are  working  independently. 
The  friction  of  honest  rivalry  is  a  torce  not  to  be 
despised.  The  stimulus  of  ambition  is  sure  to 
be  stronger  in  smaller  than  in  large  consolidated 
workshops.  The  air  in  such  laboratories  is  freer 
and  purer  than  when  men  are  working  in  '.he 
stifling  atmosphere  of  secrecy.  I  believe  that 
such  a  consolidation  of  mind  and  high  impulses 
would  carry  us  further  and  faster  along  the  road 
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The  Reconstruction  of  Large  Sewers  in  St. 
Louis,  Mo. 


The  sewerage  system  of  St.  Louis  is  built  on 
the  combined  plan,  the  domestic  sewage  and 
storm-water  run-off  being  carried  to  the  Missis- 
sippi River  by  the  same  sewers.  Some  of  the 
latter  were  constructed  30  to  40  years  ago  before 
the  districts  which  they  serve  were  built  up  to 
any  extent,  and,  in  cases,  where  the  immediate 
districts  gave  no  evidence  of  being  developed 
fully  at  any  future  time.  Several  sections  of  the 
city  which  were  almost  open  country  when  the 
main  outlet  sewers  serving  them  were  built,  are 
now  congested  business  or  residence  districts.  As 
the  old  sewers  were  apparently  not  designed  for 
such  conditions,  their  capacities  are  consequently 
now  insufficient  in  many  casas.  This  inadequate 
capacity  of  some  of  the  main  sewers,  and  the 
•structural  failure  of  others,  has  necessitated  a 
large  amount  of  reconstruction  on  several  of  the 
main  cutlet  sewers. 


Runways  for  Handling   Excavation  and   Materials,  and  Temporary  Flume   In   Reconstructing    a  St.  Louis  Sewer. 


consulted.  Therefore,  would  it  not  be  safer 
and.  better  for  the  interests  of  the  shareholders 
to  adopt  the  policy  of  freedom  which  I  have  out- 
lined, and  thus  placate  the  public?  For  the 
growing  public  anxiety,  amounting  to  animosity 
and  suspicion,  against  our  big  corporations 
would  be  allayed  if  it  were  apparent  that  the 
technical  officials  of  the  small  concern  had  at 
least  the  right  of  knowing  what  the  big  concern 
was  doing,  and  the  big  official  did  not  arrogate 
to  himself  the  possession  of  exclusive  knowledge 
and  exclusive  skill.  From  the  point  of  view  of 
public  policy,  the  question  is  one  well  worthy  of 
considerzrtion ;  for  it  is  coming  about  that  not 
only  railroads,  as  public  highways,  but  all  large 
corporations  utilizing  the  country's  natural  prod- 
ucts and  converting  them  into  necessary  objects 
of  trade,  will  pass  under  closer  legislative  scrutiny 
and  public  criticism  in  the  future  than  they  have 
in  the  past— a  necessary  limitation,  which  will 
become  more  exacting  the  larger  the  corporations 
grow — if  the  tendency  to  growth  continues. 

While  unquestionably  dangers  can  be  foreseen 
as  arising  out  of  these  great  industrial  aggrega- 
tions— not  only  of  capital  but  of  industrial  energy 
— dangers  technical,  social  and  political — there 
are  also  great  possibilities  of  good.  One  of  the 
benefits  may  justly  be  claimed  to  reside  in  the 
large  funds  that  are  thus  rendered  available  for 
technical  research,  from  which  the  public  derives 
benefit  indirectly,  even  if  the  results  are  not  pub- 
lished.    But  if  we  could  banish  secrecy;  if  every 


of  human  progress  than  all  the  money  that  all 
the  trusts  could  appropriate  for  the  advancement 
of  technical  knowledge. 


Buttressed  Masonry  Dams  continue  to  be 
constructed  from  time  to  time,  chiefly  as  exten- 
sions of  old  structures,  and  it  is  considered 
likely  by  a  number  of  engineers  that  the  type 
will  find  more  application  as  a  result  of  the 
present  rapid  increase  in  favor  of  the  but- 
rr;ssed  concrete  retaining  vail.  For  this  reason 
meiiiion  may  be  made  of  a  detailed  analysis  of 
such  dams  presented  earlier  in  the  year  to  the 
Institution  of  Civil  Engineers  of  Ireland  by  Mr. 
M.  T.  Ormsby,  and  recently  printed  in  Vol.  33 
of  its  "Transactions."  The  final  results  of  the 
study  give  the  leading  dimensions  of  such  struc- 
tures up  to  40  ft.  in  height,  in  which  there  is  no 
tension  in  the  concrete,  and  the  resultant  force 
makes  an  angle  of  35  deg.  with  the  vertical. 
With  the  dimensions  he  gives,  the  maximum  pres- 
sure at  the  toe  of  the  buttress  works  out  to  6.29 
tons  per  square  foot  in  the  higher  dams,  corre- 
sponding with  a  maximum  vertical  pressure  of 
rather  less  than  4^  tons  per  square  foot.  The 
saving  of  masonry,  as  compared  with  a  solid 
trapezoidal  dam,  varies  from  about  40  per  cent, 
with  a  lo-ft.  dam  and  masonry  of  1.8  specific 
gravity  to  about  28  per  cent,  with  a  40-ft.  dam 
having  masonry  of  2.2  specific  gravity.  Experi- 
ments on  models  of  such  dams  are  also  de- 
scribed. 


The  Rocky  Branch  outlet  sewer  is  one  of  those 
having  an  inadequate  capacity  to  carry  the  storm 
water  reaching  it.  This  sewer  serves  an  area  of 
about  3.500  acres  in  the  closely  built-up  residence 
portion  of  this  city  where  practically  all  of  the 
streets  are  paved.  The  lateral  sewers  in  the 
area  are  also  largely  on  comparatively  steep 
grades,  the  whole  combination  of  conditions  tend- 
ing to  bring  the  storm  water  to  the  main  outlet 
very  quickly.  The  latter  has  a  total  length  of 
8.700  ft.,  the  first  2,500  ft.  of  which  from  the  river 
is  across  the  low  swampy  river  bottom,  the  ground 
rising  gradually  from  this  low  land  to  the  dis- 
trict served  by  the  outlet  sewer. 

The  outlet  sewer,  for  over  half  a  mile  from  the 
river  has  a  semi-circular  arch,  with  a  clear  span 
of  18  ft.,  which  is  carried  by  haunch  walls  with 
vertical  faces.  The  arch  consists  of  four  to  five 
rings  of  brick  laid  in  cement  mortar;  the  haunch 
walls  have  cut  stone  facing  backed  with  rubble 
masonry. 

In  constructing  the  bottom  of  the  sewer,  at 
least,  no  uniform  grade  appears  to  have  been 
followed,  as  numerous  breaks  in  grade  occur 
in  it  at  uncalled  for  points.  These  breaks  were 
introduced  at  some  places,  moreover,  without 
similar  changes  in  the  grade  of  the  arch.  The 
bottom  of  the  sewer  was  never  lined,  nor  the 
natural  surface  properly  leveled.  A  part  of  the 
sewer  is  on  rock  and  the  remainder  on  soils 
of  different  capacities  for  carrying  loads.  Where 
rock  foundation  occurs  the  bottom  of  the  sewer 
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was  in  many  places  left  as  the  rock  was  blasted 
out,  with  the  result  that  depressions  2  to  7  ft.  be- 
low grade  frequently  exist.  In  soft  foundations 
the  haunch  walls  of  the  arch  were  built  on  heavy 
logs  laid  transversely  with  the  sewer.  These  logs 
are  18  to  24  in.  wide,  8  to  14  in.,  thick  and  18  to 
19  ft  long.  Thty  are  still  in  a  good  state  of 
preservation,  although  the  sewer  was  built  in 
1870  and  the  velocity  of  the  sewage  over  them 
has  been  high  at  various  points. 

This  sewer  had  become  so  badly  overtaxed  that 
some  means  of  relief  for  it  became  an  imme- 
diate necessitj-.  It  is  built  in  a  city  street  for 
3.500  ft.  back  from  the  river  and  is  of  such  size 
that  in  this  distance  no  room  exists  in  the  street 
for  a  relief  sewer.  Furthermore,  the  soil  and 
other  conditions  in  adjoining  parallel  streets 
made  the  construction  of  a  relief  sewer  in  the 
latter  impracticable.  The  grade  of  the  bottom  of 
the  existing  sewer  is  accordingly  being  straight- 
ened, and  the  bottom  lowered  to  some  extent  and 
lined  with  an  inverted  brick  arch,  with  the  belief 
that  the  carrying  capacity  of  the  sewer  will  be 
increased  in  this  manner  sufficiently  to  provide 
for  the  removal  of  the  flow  reaching  the  sewer. 
This  straightening  of  the  bottom  grades  required 
the  excavation  of  2  to  7  ft.  of  materials,  varying 
from  quicksand  to  rock  and  included  the  logs, 
where  they  occurred.  The  arch  ring  was  also 
underpinned  down  to  the  new  bottom  level  and 
a  new  invert  placed.  Where  the  sewer  was  built 
on  rock,  this  rock  was  blasted  out  at  the  sides, 
during  the  original  construction,  only  enough  to 
carry  the  arch  ring,  so  the  excavation  made  to 
straighten  the  bottom  grade  had  to  be  carried 
wide  enough  to  provide  room  for  a  new  haunch 
walls  for  the  arch. 

The  work  of  lowering  and  straightening  the 
bottom  of  the  sewer  was  started  at  the  river  and 
carried  back  for  3,500  ft.  to  high  ground  at  a 
point  where  the  sewer  leaves  the  street  and 
passes  under  private  property.  From  this  point  a 
new  sewer  will  be  built  to  relieve  the  existing 
one,  as  conditions  are  such  as  to  permit  the  con- 
struction of  this  relief  sewer. 

During  the  reconstruction,  the  dry  weather 
flow  reaching  the  outlet  sewer  was  carried  at  all 
times  in  a  wooden  flume  which  was  supported, 
with  its  bottom  on  an  average  of  about  6  ft. 
above  the  bottom  of  the  sewer,  by  I2xi2-in.  trans- 
verse timbers  having  their  ends  set  in  the  old 
masonry.  This  flume  had  sufficient  capacity  to 
carry  some  storm  water  in  addition  to  the  dry 
weather  flow,  but  during  heavy  rains  the  water 
filled  the  lower  part  of  the  sewer  and  covered  the 
work  in  progress.  Much  pumping  was  thus  neces- 
sitated, and  as  ground  water  was  encountered 
in  several  places  while  the  reconstruction  was  in 
progress,  the  pumps  were  kept  almost  continually 
in  service. 

For  some  distance  from  the  river  the  bottom 
was  largely  alluvial  deposits,  the  haunch  walls' of 
the  sewer  as  originally  built  being  carried  in 
most'  of  this  distance  by  the  heavy  transverse 
timbers.  In  the  reconstruction  work,  where  these 
timbers  occtirred  the  haunch  walls  were  taken 
out  in  short  sections  and  the  timbers  removed. 
While  the  excavation  necessary  to  lower  or  to 
straighten  the  grade  of"  the  bottom  was  being 
made  and  the  brick  invert  laid,  and  until  masonry 
underpinning  had  been  carried  up  to  the  hatmches 
of  the  arch  from  the  invert,  the  arch  was  carried 
on  shoring  on  jackscrews.  All  of  this  shoring  and 
reconstruction  work  was  handled  with  much  dif- 
ficulty, some  of  it  being  particularly  hazardous. 
Quicksand  was  encountered  for  a  length  of  500 
ft  in  making  the  excavation  for  the  new  bottom, 
but  the  latter  was  put  in  as  planned  in  this  sec- 
tion, without  losing  any  of  the  sewer.  The  work 
was  handled  in  short  sections  after  the  quicksand 
was  encountered,  from  4  to  6 -ft.  being  opened  at 
a  time.    As  soon  as  the  timbers  were  removed 


and  the  excavation  made,  the  bottom  was  sealed 
wijh  concrete  in  sacks.  Considerable  sheeting  and 
much  intricate  shoring  had  to  be  done  in  all  of 
this  work  to  restrain  the  quicksand  and  to  sup- 
port the  sewer  arch  until  the  concrete  seal  could 
be  placed. 

Rock  was  encountered  in  the  bottom  after  the 
higher  ground  was  reached,  and  its  surface  rose 
faster  than  the  grade  of  the  sewer,  so  that  the 
lower  part  of  the  latter  is  in  excavation  in  rock 
at  the  upper  end  of  the  reconstruction  work.  The 
sequence  of  operations  after  the  rock  was  en- 
countered was  generally  the  same  as  that  followed 
in  the  reconstruction  in  soft  ground,  except  no 
concrete  seal  had  to  be  placed  in  the  bottom.  The 
rock  was  blastetd  out  as  required,  small  shots 
being  used  to  avoid  injury  to  the  existing  ma- 
sonry and  to  prevent  the  disturbance  of  the  shor- 
ing   supporting    the    portions    of    the    arch    from 


opcirng.s  to  tlie  point  where  work  was  in  progress 
in  the  same  maimer.  The  concrete  was  mixed  by 
hand  in  the  sewer. 

The  reconstruction  of  the  Mill  Creek  outlet 
sewer  has  also  recently  been  completed  in  a  man- 
ner similar  to  that  followed  in  the  work  just  de- 
scribed. This  sewer  provides  a  drainage  outlet 
for  6,000  acres  of  congested  city  districts.  It  has 
a  brick  arch,  with  a  clear  span  of  18  ft.,  carried 
by  cut-stone  haunch  walls,  the  latter  being  origi- 
nally built  on  heavy  transverse  timbers  in  the 
same  way  as  in  the  Rocky  Branch  sewer.  These 
old  timbers  used  for  the  footing  and  invert  be- 
gan to  give  way,  so  a  new  invert  had  to  be  built. 
The  capacity  of  the  sewer  being  somewhat  over- 
taxed, the  new  invert  was  placed  2  ft.  below  the 
original  bottom  formed  by  the  timbers,  and  was 
laid  at  a  more  uniform  grade  than  the  one  on 
which  the  former  had  been  built. 
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which  the  haunch  walls  were  temporarily  re- 
moved. Where  the  rock  came  up  on  the  sides  to 
any  extent  only  enough'  of  it  was  blasted  out  to 
secure  a  bond  for  the  concrete  wall  used  to  un- 
derpin the  existing  wall.  The  underpinning  in  all 
cases  was  done  w-th  concrete,  the  inside  face  of 
the  new  wall  being  built  out  a  few  inches  farther 
than  the  inside  face  of  the  existing  masonry  to 
insure  the  stability  of  the  latter. 

The  blast  holes  required  in  excavating  the  rock 
were  made  by  Ingerspll  Sergeant  air  drills,  sup- 
plied with  power  from  a  central  plant  erftted  by 
the  contractor.  This  plant  contained  an  Ingcrsoll- 
Sergeant  compressor  belt-driven  by  a  150-h.  p. 
electric  motor,  and  an  alternating  current  genera- 
tor furnishing  power  for  lights  in  the  sewer. 

Several  steam  pumps  were  installed  to  keep 
the  water  level  lowered  while  work  was  in  prog- 
ress and  to  pump  out  the  sewer  after  a  heavy 
rain.  These  pumps  were  supplied  with  steam 
from  the  boiler  of  a  derrick  outfit  which  was 
used  in  lowering  materials  into  and  hoisting  them 
out  of  the  sewer.  The  excavated  materials  were 
hauled  to  openings  in  the  arch  of  the  sewer  on 
a  plank  runway  laid  on  the  timbers  carrying  the 
flume,  and  the  supplies  were  hauled   from   these 


'I'he  liauncli  walls  of  this  sewer  are  of  first- 
class  cut-stone  masonry  and  the  soil  through 
which  it  is  built  is  for  the  most  part  fairly  good, 
so  the  reconstruction  could  be  carried  forward  in 
longer  sections  than  was  possible  on  the  Rocky 
Branch  sewer,  32  ft.  of  the  bottom  generally  be- 
ing opened  up  at  a  time.  The  timbers  |)cing  in  a 
good  state  of  preservation,  they  were  chopped  off 
close  to  the  sides  of  the  haunch  walls  and  the 
part  between  the  walls  removed ;  the .  excavation 
for  the  new  invert  was  then  made  and  the  invert 
built.  The  latter  is  of  concrete,  with  a  lining  of 
vitrified  paving  brick,  the  ends  of  the  old  tim- 
bers being  covered  by  the  concrete. 

The  dry  weather  flow  in  this  work  was  also 
carried  by  a  flume  supported  by  transverse  tim- 
bers carried  at  the  ends  by  the  old  masonry  of 
the  sewer.  Since  the  amount  of  ground  water  en- 
countered was  much  less  and  the  soil  conditions 
considerably  better  than  in  the  Rocky  Branch  re- 
construction, work  was  handled  w^ithOess  difficulty. 

Mr.  H.  F.  Fardwell  is  sewer  commissioner  and 
Mr.  J.  A.  Hooke  is  assistant  sewer  commissioner 
of  St.  Louis.  The  reconstruction  of  the  Rocky 
Branch  sewer  was  carried  on  by  the  Cooney  Con- 
struction Co.  of  St.  I.ouis. 
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The    Market   Street    Station    of   the    New 
Orleans  Railway  &  Light  Company. 

One  of  the  advantages  of  the  concentration  of 
public-service  undertakings  in  a  city  under  the 
control  of  one  organization  is  the  practicability  of 
concentrating  the  power  plants  to  whatever  de- 
gree is  desirable.  This  is  well  shown  by  the  im- 
provements carried  out  in  New  Orleans  under 
the  direction  of  Sanderson  &  Porter,  the  New 
York  consulting  engineers,  by  the  New  Orleans 
Railway  &  Light  Co.  When  this  corporation 
took  over  various  independent  railway,  gas  and 
electric  properties  of  that  city  a  few  years  ago  it 
was  at  once  seen  that  some  of  the  smaller  and 
less  economical  power  stations  could  be  aban- 
doned to  advantage  and  two  of  the  plants  greatly 
enlarged.     A   single  central   station   was  not   de- 


THE     ENGINEERING     RECORD. 

6,000  kw.  of  direct-current  generators  for  feeding 
the  railway  lines  in  its  vicinity.  The  three  sta- 
tions have  an  aggregate  capacity  of  25,000  kw. 
Sub-stations  have  been  built  preparatory  to  aban- 
doning the  small  generating  plants,  over  100  miles 
of  underground  conduits  have  been  constructed 
and  a  complete  new  street  lighting  system,  with 
3,000  series  alternating  arc  lamps,  has  been  in- 
stalled. As  the  load  increases  and  the  system  is 
extended  additional  sub-stations  are  to  be  built, 
and  the  capacity  of  the  main  or  alternating-cur- 
rent power  station  is  to  be  increased  up  to  50,000 
kw.  It  is  not  necessary  that  new  generating 
stations  be  built  until  this  capacity  is  reached. 

A  2,300-volt  and  6,600-volt  6o-cycle  alternating 
current  and  2SO-volt  and  600-volt  direct  current 
are  now  generated.  By  means  of  static  trans- 
formers between  the  two  alternating-current  volt- 
ages and  motor-generator  sets  between  the  alter- 


633 

decision  against  25-cycle  frequency  was  based 
upon  the  much  greater  cost  of  such  installation, 
which  would  have  involved  heavy  expense  for 
frequency  changing  apparatus  for  the  large 
amount  of  the  service  requiring  60  cycles  and 
the  unsuitability  of  25  cycles  for  the  operation  of 
incandescent  and  arc  lamps. 

By  using  only  one  alternating-current  generat- 
ing frequency  the  load  factor  on  the  station  and 
on  the  generating  units  was  much  improved,  with 
resulting  large  savings  in  the  cost  of  generated 
power,  and  the  idle  investment  in  reserve  ap- 
paratus was  minimized.  The  large  sub-station 
energy  loss  which  would  have  resulted  from  the 
use  of  such  frequency  changes  as  would  have 
been  necessary  had  2S-cycle  generation  been 
adopted  was  saved  by  the  adoption  of  a  uniform 
60-cycle  frequency. 

It  is  believed  that  the  higher  frequency  stand- 
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sirable,  because  its  construction  would  have  made 
it  necessary  to  abandon  two  modern  generating 
stations  and  because  in  some  areas  the  distribu- 
tion of  the  railway  load  made  it  more  economical 
to  generate  direct  current  near  the  points  of 
heavy  consumption  than  to  produce  alternating 
current  in  one  central  station,  with  high-tension 
transmission  and  conversion  to  direct  current  in 
sub-stations  located"  at  the  points  of  consumption. 
The  less  likelihood  of  complete  shutdowns  in 
cases  of  station  troubles  was  another  considera- 
tion. 

The  system  as  reconstructed  comprises  one 
direct-current  commercial  lighting  station  and 
one  direct-current  railway  station  in  the  con- 
gested districts,  and  one  large  alternating-current 
station  to  feed  the  balance  of  the  territory  and 
the  outlying  districts.     This  station  also  contains 


nating  and  direct  current  systems  the  generators 
in  any  station  may  be  used  to  supply  current  for 
the  commercial  or  arc  lighting  or  railway  ser- 
vices. 

The  magnitude  of  the  initial  and  ultimate  in- 
vestment involved  for  apparatus  and  the  impor- 
tance of  handling  the  varied  services  in  the  most 
reliable  and  economical  manner  were  governing 
factors  in  settling  upon  the  frequency  and  voltage 
characteristics  of  the  generating  and  distributing 
systems.  The  far-reaching  importance  of  cor- 
rectly establishing  these  essentials  was  early  rec- 
ognized, and  the  decision  to  adopt  a  frequency  of 
60"  cycles  for  the  alternating  service  was  finally 
made  as  a  result  of  careful  deliberation  and  study 
of  all  possible  methods.  This  frequency  has 
been  made  standard  for  alternating  power  re- 
quired   for    lighting   and    railway    service.      The 


ard  more  nearly  satisfies  all  of  the  present  and 
future  requirements  and  that  it  will  show  a  de- 
cidedly higher  all-round  efficiency,  everything 
considered,  than  25  cycles  or  a  combination  of 
25-cycle  and  60-cycle  generation.  Furthermore, 
increase  tin  business  is  largely  dependent  upon 
adopting  a  system  which  will  involve  the  least 
first  cost  of  installation  to  the  consumer.  The 
lesser  cost  of  60-cycle  motors  constitutes  an  im- 
portant factor,  viewed  from  the  standpoint  of  the 
operating  company. 

Sixty-six  hundred  volts  was  adopted  as  being  a 
thoroughly  standardized  commercial  voltage,  for 
which  motor  generator  sets  of  50  kw.  and  upward 
could  be  readily  wound,  so  eliminating  sub-station 
transformers.  The  transmission  distances,  being 
relatively  short,  did  not  call  for  a  higher  voltage 
than  6,600,  which  would  permit  sending  the  maxi- 
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mum  desired  amount  of  energy  through  any  indi- 
vidual feeder  with  small  energy  loss.  The  fre- 
quent flooding  of  the  underground  conduits  by 
heavy  rains,  which  for  short  periods  may  over- 
tax the  capacity  of  the  drainage  system,  rendered 
expedient  the  adoption  of  a  moderate  voltage, 
involving  no  particular  difficulties  for  insulatioii 
under  these  conditions. 

The  recent  work  has  involved  the  construction 
of  practically  an  entirely  new  station  at  Market 
and  South  Peters  Sts.,  on  the  Mississippi  River, 
about  two  miles  upstream  from  the  business 
center  of  the  city.  The  station  now  contains 
17.800  kw.,  and  provisions  have  been  made  for 
an  ultimate  capacity  of  50,000  kw.  In  the  "Street 
Railway  Journal"  of  Sept.  18,  1904,  a  description 
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by  a  tramway.  The  piles  were  capped  with  a 
reinforced  concrete  bed  approximately  6  ft.  thick. 

The  average  load  over  the  entire  foundation  is 
something  less  than  2,000  lb.  per  square  foot,  but 
at  points  the  load  concentrated  is  very  much 
above  this  figure.  At  such  points  twisted  steel 
rods  varying  in  number  with  the  loads  were 
used  to  reinforce  the  concrete. 

Plans  provide  for  the  ultimate  installation  of 
four  72-in.  pipes  to  serve  as  condenser  intake  and 
discharge  pipes.  All  four  pipes  have  been  ex- 
tended through  the  .levee,  three  have  been  in- 
stalled under  the  boiler  room  and  one  intake 
and  one  discharge  pipe  have  been  placed  under 
the  railway  tracks  between  the  boiler  room  and 
the  levee.     The  pipes  are  made  in  30-ft.  lengths 
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to  consist  of  three  parts,  the  generator  room,  the 
double-deck  boiler  room  and  an  intermediate  sec- 
tion occupied  by  switchboard  apparatus,  shop 
•and  offices  and  toilet  rooms.  The  adoption  of 
this  arrangement  permitted  the  successful  execu- 
tion of  the  new  construction  without  interference 
with  the  operation  of  units  which  had  to  be  kept 
in  service.  Ample  ventilation,  important  in 
Southern  power  plants,  is  provided  by  monitors 
and  pivoted  windows. 

The  two  steel  stacks  erected  are  15  ft  in 
diameter  and  extend  273  ft.  above  the  street 
level  Both  are  brick  lined  to  the  roof  line. 
Plans  provide  for  the  later  erection  of  two  addi- 
tional similar  stacks  when  building  is  extended. 

The  present  building  provides  for  sixteen  goo- 
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of  the  then  existing  plant  stated  that  it  con- 
tained two  2,250-kw.  Westinghouse  and  one  1,500- 
kw.  General  Electric  railway  generating  units 
driven  by  Allis-Chalmers  vertical  compound  en- 
gines, contained  in  a  new  building  and  supplied 
with  steam  from  boilers  in  an  adjacent  old  sta- 
tion. The  building  now  forms  a  portion  of  the 
generating  room  of  the  new  station. 

The  building  is  a  brick,  steel  and  concrete 
structure.  The  portion  built  measures  181  x  212 
ft.  and  is  122  ft.  high.  When  extended  92  ft.,  as 
planned,  it  will  be  273  ft.  long.  It  is  supported 
on  approximately  4,000  round  piles  driven  on 
about  3-ft.  centers.  The  piles  are  50  ft.  long, 
and  some  were  set  30  ft.  below  the  surface  or 
were  driven  to  a  total  penetration  of  80  ft.  In 
excavating  for  foundations  and  trenches  for  pipes 
the  surrounding  earth  was  assumed  to  be  of 
liquid  weighing  120  lb.  per  cubic  foot.  Excava- 
tions were  protected  by  6-in.  grooved  piling  30 
to  50  ft.  in  length,  with  splines  measuring  2x4 
in.,  to  insure  alignment  and  tight  joints.  Where 
possible  excavating  was  done  by  means  of  an 
orange-peel  digger,  and   the  earth   was   removed 


of  J^-in.  riveted  steel  by  James  McNeil  &  Bro. 
Co.  and  were  covered  with  a  protective  coating 
from  the  American  Asphaltum  &  Rubber  Co. 

Special  provisions  have  been  made  for  remov- 
ing sand  and  silt  from  the  pipes.  Water  jets 
supplied  with  water  from  a  fire  pump  have  been 
installed  at  lo-ft.  intervals  in  the  bottom  of  the 
pipes,  and  by  a  system  of  valves  the  intake  and 
discharge  pipes  may  be  connected  at  the  station 
end  with  a  propeller  type  of  circulating  pump,  so 
located  in  the  connection  that  a  flow  of  8  to  10 
ft.  per  second  can  be  produced  through  the  pipes. 
The  pump  is  driven  by  a  700-h.-p.  550-volt  motor. 
When  the  pipes  are  to  be  cleaned  the  jets  are 
first  operated  to  loosen  the  deposit,  and  this  is 
then  washed  out  by  the  flow  from  the  pump.  The 
pipes  terminate  at  the  river  end  in  concrete  wells, 
that  for  the  intakes  being  provided  with  three 
sizes  of  screens. 

The  building  has  a  steel  framework,  with 
brick  walls.  The  roof  is  of  Ludowici  and  book 
tile,  with  a  composition  top.  Bunkers  and  floors 
are  of  reinforced  concrete.  With  regard  to  steel 
and  roof  construction,  the  building  may  be  said 


h.-p.  boilers.  Twelve  such  Babcock  &  Wilcox 
water  tube  units  are  now  installed.  They  are 
located  on  two  decks  in  double  rows  facing  each 
other  and  parallel  to  the  generator  room  walL 
They  are  of  forged  steel  header  type,  constructed 
for  200  lb.  pressure  and  are  fitted  with  Babcock 
&  Wilcox  bent  tube  superheaters  for  150°  super- 
heat. Behind  them  are  Sturtevant  economizers, 
there  being  one  economizer  with  4,900  sq.  ft.  of 
heating  surface  to  each  two  boilers.  The  scrapers 
of  the  econmizers  are  driven  by  induction  motors. 

The  boiler  plant  is  equipped  with  thirty-six  300- 
h.-p.  Murphy  smokeless  furnaces  and  stokers,  set 
three  in  a  battery  under  each  boiler.  Coal  is  fed 
to  the  furnaces  through  down  spouts  extending 
from  the  overhead  bunkers.  Provision  has  been 
made  to  later  install  scales  in  each  down  spout 
Ashes  from  the  furnaces  fall  direct  into  a  hopper 
underneath,  while  the  fine  ashes  drawn  over  the 
bridge  wall  and  the  soot  accumulation  are  carried 
into  this  hopper  by  a  motor-driven  screw  coo- 
veyor. 

Boiler  feed  water  is  obtained  from  two  750- 
ft.  wells,  one  6  and  one  8  in.  in  diameter,  having 
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a  combined  capacity  of  over  1,800  gal.  per  minute. 
Water  is  raised  with  air  furnished  by  two  Inger- 
soU-Sergeant  compressors  in  the  boiler  room 
basement.  The  water  is  discharged  either  intcf 
tanks  in  the  basement  of  the  boiler  room  or  into 
a  60,000-gal.  stand-pipe  near  the  building.  The 
boilers  are  fed  by  a  i,ooo-gal.  De  Laval  steam 
turbine-driven  centrifugal  pump  and  three  Ep- 
ping  Carpenter  pumps,  with  i6  x  lo  x  i6-in.  cyl- 
inders. Connections  are  arranged  so  that  the 
water  may  be  forced  either  through  the  econo- 
mizers or  direct  into  the  boilers. 

A  switch  extending  along  the  east  end  of  the 
station  contains  a  lOO-ton  track  scale,  and  all 
cars  are  weighed  before  and  after  being  un- 
loaded. The  cars  are  run  on  a  sheltered  track 
under  the  ash  bunker  at  the  end  of  the  boiler 
house  and  unloaded  into  a  hopper  beneath  the 
track.  After  passing  through  a  crusher  provided 
with  an  adjustable  positive  feed  the  coal  is  car- 
ried by  a  bucket  elevator  to  the  top  of  the  boiler 
house  structure,  where  it  is  discharged  on  a  belt 
conveyor  and  distributed  to  any  predetermined 
part  of  the  coal  bunkers  by  an  automatic  un- 
loader.  A  35-h.-p.  550-volt  direct-current  motor 
drives  the  crusher  and  both  belt  and  bucket  con- 
veyor. 

The  initial  coal-handling  plant  has  a  capacity 
of  100  tons  per  hour,  and  the  plans  provide  for  a 
duplicate  equipment  of  equal  capacity.  The  in- 
itial coal  bunkers  hold  2,000  tons,  and  those  of 
the  ultimate  building  will  store  about  5,000  tons. 
Additional  storage  capacity  is  provided  in  a  va- 
cant lot  near  the  station,  coal  being  conveyed  to 
and  from  this  storage  space  in  electric  cars. 
Dock  privileges  have  been  obtained  from  the  city 
and  a  portion  of  the  plant  for  unloading  river 
coal  from  boats  has  been  erected.  This  has  a 
rated  capacity  of  200  tons  per  hour. 

Stnall  side  dump  cars  operating  on  tracks  in 
the  basement  underneath  the  ash  hoppers  convey 
the  contents  of  these  hoppers  to  the  east  end  of 
the  building,  where  the  ashes  are  dumpd  into  an 
automatic  skip.  This  skip  bucket  of  60  cu.  ft. 
capacity  hoists  the  ashes  to  the  top  of  the  boiler 
room  and  dumps  them  into  a  bunker  built  over 
the  coal  switch.  Ashes  are  discharged  by  gravity 
from  bunker  direct  into  steam  or  electric  cars 
and  conveyed  to  the  suburbs  to  be  used  in  track 
construction  or  filling. 

All  high  pressure  piping  is  of  standard  lap 
weld  mild  steel,  with  fittings  and  valve  bodies  of 
cast  steel.  The  high-pressure  steam  valves  are 
especially  designed  for  use  with  superheated 
steam  at  200  lb.  pressure  and  have  extra  long 
necks  at  the  stuffing  boxes.  Chapman  valves 
were  mainly  used,  the  large  ones  motor-driven. 

The  boilers  on  the  upper  deck  feed  through 
lines  passing  down  behind  them  into  headers 
running  the  full  length  of  the  boiler  room  in 
the  rear  of  those  boilers  on  the  lower  deck. 
These  headers  also  receive  the  steam  of  the 
lower  deck  boilers.  Crossover  pipes  running  just 
underneath  the  second  floor  connect  the  header 
most  distant  from  the  generator  room  with  that 
one  nearest  to  it,  which  may  be  regarded  as  the 
main  steam  header.  Steam  mains  to  both  recipro- 
cating engines  and  turbines  pass  through  the 
boiler  r9om  wall  and  underneath  the  generator 
room  floor  to  their  respective  units. 

Connections  from  the  headers  behind  the  boil- 
ers drop  through  the  floor  to  mains  supplying 
the  auxiliary  apparatus.  Extensions  continue 
through  the  basement  wall  to  serve  the  engines 
driving  the  condenser  pumps  and  other  auxili- 
aries. 

In  the  new  portion  of  the  generator  room  there 
are  installed  three  1,500-kw.  three-phase  60-cycle 
2,300-volt  Curtis  turbines.  A  3,000-kw.  and  a  500- 
kw.  6,600-volt  turbine  of  the  same  make  are  also 
provided  in  the  initial  building,  the  former  now 
being  in  operation  and  the  latter  under  construc- 
tioa 


One  common  oiling  system,  with  one  accumu- 
lator, serves  the  step  bearings  of  the  three  smaller 
turbines.  A  separate  oiling  system,  with  an  ac- 
cumulator, is  provided  for  the  two  larger  tur- 
bines. The  oil  pumps  and  other  auxiliary  appa- 
ratus, except  exciters,  are  located  in  the  base- 
ment. 

Three  motor-generator  sets  now  operating  on 
other  service,  each  consisting  of  500-kw.  2,300- 
volt  synchronous  motors  and  6oo-volt  direct- 
current  generators  are  to  be  installed  on  the 
main  floor  alongside  the  exciters  under  the  bus 
structures  and  will  permit  transferring  1,500-kw. 
capacity  from  either  alternating-current  or  direct- 
current  portion  of  the  station. 

Past  difficulties  in  the  operation  of  surface  con- 
densers using  the  silt  and  clay  bearing  water  of 
the  lower  Mississippi  River  led  to  the  general 
adoption  of  Dean  and  Allis  jet  condensers  on  the 
engines  and  Alberger  jet  condensers  on  three  of 
the  turbines.  One  i,S00-kw.  turbine  was  pro- 
vided with  an  experimental,  specially  designed 
Alberger  surface  condenser.  The  jet  condensers 
of  the  1,500-kw.  turbines  are  connected  to  12-in. 
centrifugal  pumps  and  of  the  3.000-kw.  condenser 


this  is  a  ii-in.  loose  filling,  in  which  the  conduits 
are  laid,  this  being  covered  with  a  4-in.  concrete 
floor  . 

The  bus  and  cell  structures  are  built  in  groups, 
with  the  main  and  auxiliary  bus  structures  flank- 
ing a  common  passageway  on  the  second  floor, 
and  the  feeder  bus  structures  similarly  arranged 
on  the  third  floor.  The  structures  are  of  con- 
crete, with  the  exception  'hat  the  tops  and  bot- 
toms of  the  generator  an  1  sectionalizing  switch 
compartments  are  of  Alberene  stone.  The  struc- 
tures are  reinforced  by  iron  rods  running  through 
the  barriers  from  top  to  bottom.  The  generator 
leads  are  carried  down  under  the  generator  room 
floor  from  the  generator  terminals  to  junction 
boxes  and  then  up  the  building  columns  in  brass 
conduit  direct  to  the  generator  switches  of  the 
main  generator  and  auxiliary  busses.  A  group 
switch  connects  the  2,300-volt  main  generator  bus 
to  a  main  feeder  bus  on  the  floor  above,  and  a 
similar  switch  connects  the  generator  auxiliary 
bus  with  an  emergency  feeder  bus.  The  6.600- 
volt  generator  and  auxiliary  busses  are  perma- 
nently connected  to  extensions  of  these  busses  in 
structures  on  the  floor  above  and  from  which  the 
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to  a  16-in.  pump.  All  the  circulating  pumps  are 
driven  by  single-cylinder  Buckeye  engines.  The 
turbine  condensers  are  each  served  by  Alberger 
dry  vacuum  pumps,  which  may  be  run  separately 
or  on  a  common  vacuum  system. 

The  exciter  equipment  already  installed  con- 
sists of  an  80-kw.  induction  motor-driven  unit 
and  a  75-kw.  unit,  driven  by  a  two-stage  hori- 
zontal Curtis  turbine.  The  exciters  are  connected 
to  a  double  bus  system,  and  voltage  regulation 
is  effected  by  a  Tirrill  regulator  built  for  four  ex- 
citers. Plans  provide  for  two  additional  150-kw. 
exciter  sets,  which  will  be  installed  near  those 
already  in  operation  on  the  main  floor  under- 
neath the  switch  structure. 

The  switchboard  proper  is  located  on  an  over- 
hanging balcony  at  the  same  height  as  the  second 
floor  of  that  section  of  the  building  between  the 
boiler  and  generator  room.  From  his  position 
on  the  balcony  the  operator  has  a  general  view 
of  the  entire  operating  floor.  Behind  the  switch- 
board are  the  generator  switch  and  bus  structures. 
On  the  floor  above  are  similar  structures  for 
feeder  busses  and  switches,  and  there  is  also  lo- 
cated on  such  floor  2,300-vo!t  regulators  for  the 
commercial  feeder  circuits.  On  the  fourth  or 
top  floor  is  an  arc  light  sub-station.-  All  main 
and  high-tension  switches  are  of  the  oil  break 
type  controlled  from  the  main  switchboard  by 
pilot  switches.  Both  generator  and  feeder  bus- 
bars are  in  duplicate  and  all  may  be  sectionalized. 

The  floors  on  which  the  switch-control  appa- 
ratus is  located  are  constructed  with  a  view  of 
facilitating  repairs  should  it  ever  become  neces- 
sary to  get  at  the  cable  or  conduits.  The  I- 
beams  support  a  6-in.  solid  concrete  floor.     On 


feeders  are  taken  off.  The  6,600-volt  and  the 
2,300-volt  bus  systems  are  connected  by  two 
1,500-kw.  oil-insulated  water-cooled  three-phase 
transformers,  located  in  the  basement. 

The  generator  control  panels  are  located  at  the 
west  end  of  the  initial  switchboard,  the  plans  pro- 
viding for  the  installation  of  6,600-volt  feeder 
pai>els  west  of  them,  so  that  they  will  be  cen- 
trally located  with  respect  to  the  ultimate  switch- 
board. To  the  east  of  the  generator  panels  are 
exciter  and  house  service  panels  and  space  for 
three  synchronous  motors  and  three  railway  gen- 
erator panels. 

The  space  east  of  the  switchboard  and  bus 
structures  is  devoted  to  offices,  a  machine  shop, 
toilet  and  wash  rooms,  which  contain  needle 
baths  and  porcelain  finish  wash  troughs,  supplied 
with  hot  and  cold  water,  and  are  furnished  with 
expanded  metal  lockers.  Separate  toilet  and 
wash  rooms  are  provided  for  the  colored  firemen. 

General  lighting  of  the  generator  room  is  ef- 
fected by  arc  lamps  supported  on  wall  brackets. 
The  boiler  room  and  switchboard  structure  are 
lighted  with  incandescent  lamps. 


A  Storage  House  for  Records,  documents  and 
valuable  papers  is  being  planned  by  the  Penn- 
sylvania Lines  West  of  Pittsburg,  according  to 
a  recent  report.  At  the  present  time  a  great 
many  valuable  papers  are  stored  in  the  offices  of 
the  various  divisions  in  buildings  which  are 
often  far  from  fireproof.  In  order  to  remove 
the  danger  of  loss  by  fire,  it  is  proposed  to 
erect  a  large  fireproof  building  in  Pittsburg 
where  the  records  from  all  parts  of  the  system 
west  of  that  point  could  be  filed  and  cared  for. 


December  7,  1907. 

Street  Cleaning  in  Denver,  Col. 

Street-cleaning  operations  in  Denver  have  been 
developed  along  lines  somewhat  different  from 
those  followed  in  most  cities  in  this  country.  The 
streets  in  the  central  portion  of  the  city  are 
paved  with  asphalt,  over  twenty-five  miles  of  this 
pavement  having  been  laid.  The  remainder  of 
the  total  thirty-five  miles  of  paved  streets  are 
paved  with  sandstone  block,  and,  in  addition, 
nearly  twelve  miles  have  been  macadamized.  A 
considerable  mileage  of  the  balance  of  the  streets 
are  surfaced  with  gravel,  and  are  provided  with 
curb  and  gutters.  All  of  these  improved  streets 
are  cleaned  regularly,  at  intervals  depending  en- 
tirely on  the  density  of  the  traffic  tributary  to 
them. 

A  large  percentage  of  the  street  traffic  in  Den- 
ver, and  particularly  of  the  horse-drawn  vehicles, 
is  over  the  asphalt  streets.  Consequently,  a  major 
portion  of  the  activities  of  the  street-cleaning  de- 
partment of  the  city  is  devoted  to  these  streets. 
Rotary  sweeping  machines,  each  mounted  on  a 
four-wheel  truck- drawn  by  a  team  of  horses,  are 
used  to  collect  in  furrows  the  principal  part  of 
the  detrius  on  the  asphalt.  These  machines  are 
followed  by  automatic  pick-up  machines,  also 
mounted  on  a  four-wheel  truck  drawn  by  a  pair 
of  horses,  which  collect  practically  all  of  the 
material  placed  in  the  furrows  by  the  sweepers. 
When  the  weather  is  propitious,  the  street  over 
which  the  pick-up  machines  has  just  passed  is 
thoroughly  washed  with  sanitary  flush-tank  wag- 
ons, built  especially  for  this  purpose.  These 
flushing  wagons  are  followed  closely,  in  turn,  by 
men  with  brooms,  who  sweep  into  the  storm 
water  sewers  such  water,  refuse  and  fine  particles 
of  material  as  remain.  All  of  this  work  is  -done 
during  the  day,  the  heavily-traveled  streets  being 
cleaned  first.  After  the  sweepers  have  passed, 
block  men  with  brooms  and  two-wheel  push  carts 
continue  the  removal  of  refuse  the  balance  of  the 
day. 

The  operation  of  the  rotary  sweeping  machines 
during  the  da\ ,  without  delivering  a  continuous 
cloud  of  dust  to  interfere  with  traffic  on  the 
streets,  or  with  pedestrians,  is  rendered  possible 
by  several  changes  which  have  been  made  in  the 
construction  of  these  machines.  The  most  im- 
portant of  these  changes,  so  far  as  avoiding  an 
obnoxious  cloud  of  dust  is  concerned,  has  been 
the  extension  of  the  tight  wooden  deck  over  the 
machines  so  two  heavy  canvas  hoods  can  be 
placed  around  the  machine,  instead  of  a  single 
hood,  as  is  usual.  The  two  hoods  are  arranged 
so  an  air  space  of  about  S  in.  is  provided  between 
them.  This  enclosed  air  space  quite  eflfectually 
intercepts  all  of  the  dust  that  passes  under,  or 
through  the  inner  hood,  with  the  result  that  the' 
sweepers  thus  equipped  are  regularly  operated  in 
the  daytime,  without  complaint  from  the  mer- 
chants and  residents  along  the  streets,  or  from 
pedestrians.  This  ability  to  do  all  of  the  sweep- 
ing in  daylight  has  greatly  increased  the  efficiency 
of  the  street  cleaning  forces,  and  reduced  the 
cost  of  the  work,  as  compared  with  the  efficiency 
and  cost  when  the  work  was  done  at  night. 

The  refuse  collected  by  the  block  men  with 
brooms  and  push  carts  is  placed  in  3-yd.  boxes, 
placed  at  convenient  intervals  in  the  alleys.  The 
alleys  in  the  business  district  are  also  cleaned 
daily  and  the  refuse  placed  in  these  boxes,  which 
are  emptied  into  wagons  each  day. 

A  sanitary  rubbish  can  of  special  design,  which 
has  been  used  for  about  two  years  in  the  business 
district,  has  proved  particularly  effectual  in  ob- 
taining the  assistance  of  pedestrians  to  keep  paper, 
fruit  skins  and  similar  litter  oflf  the  streets.  Prior 
to  the  use  of  these  special  cans  ordinary  round 
garbage  cans  were  placed  at  the  street  corners 
and  other  points,  as  the  receptacles  for  this  litter. 
The    records    of   the    street-cleaning   department 
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show  that  these  original  cans  enabled  much  of 
the  refuse  and  litter  formerly  cast  into  the  streets 
to  be  collected.  Soon  after  the  installation  of 
the  new  cans  the  amount  of  material  thus  col- 
lected was  doubled  and  is  now  more  than  three 
times  what  it  was  with  the  old  cans.  This  condi- 
tion can  probably  be  attributed,  more  than  any- 
thing else,  to  the  attractive  appearance  ot  the  new 
cans,  which  are  at  the  same  time  built  to  be  spe- 
cially adapted  for  service. 

The  body  of  each  can  is  36  in.  high  and  19  in. 
square,  with  a  frame  of  light  steel  angles  and 
sides  of  sheet  iron,  the  bottom  being  open.  A 
leg,  consisting  of  a  short  piece  of  steel  angle, 
is  placed  under  each  of  the  four  corners;  these 
legs  are  adjustable  in  height  so  the  can  may  be 
set  in  an  upright  position  on  a  slanting  sidewalk. 
The  cans  are  designed  to  be  attached  to  an  angle- 
iron  post  set  in  the  sidewalk.  Some  of  the  cans 
which  have  been  installed  were  built  with  a  ver- 
tical depression  in  the  middle  of  one  side,  in 
order  that  the  can  might  be  attached  to  the 
angle-iron  post  in  a  minimum  space.  Some  few 
of  the  cans  are  also  attached  to  trolley  wire 
posts  of  the  street  railway. 

The  top  of  the  can  is  an  inverted  hopper,  with 
a  wide-mouth  opening,  and  is  not  hinged  to  the 
body.  A  groove  along  one  side  of  it  fits  over  a 
projection  on  the  inside  of  the  body  in  such  a 
manner  that  when  a  hasp  on  the  opposite  side 
of  the  top  is  attached  to  a  fastening  on  the  outside 
of  the  can  by  a  padlock,  the  top  cannot  be  re- 
moved. The  wide  opening  in  the  top,  together 
with  the  trim  form  and  the  fact  that  each  can 
is  painted  a  silver  gray,  with  nothing  but  the 
words  "Rubbish  and  Paper"  on  them,  appear  to 
be  the  chief  features  which  attract  attention  to 
the  object  of  the  can. 

A  burlap  sack,  which  just  fits  the  interior  of  the 
can,  suspended  from  a  row  of  hooks  aroUnd  the 
sides  of  the  top  of  the  body.  The  top  edge  of 
this  sack  is  provided  with  eyelets  which  fit  over 
the  hooks.  The  latter  are  placed  directly  under 
the  removable  top,  so  the  the  sack  cannot  be 
taken  out  as  long  as  the  top  is  in  place.  The 
bottom  of  the  sack  is  perforated  to  permit  the 
escape  of  moisture,  and  as  the  can  is  built  with- 
out a  bottom,  a  free  circulation  occurs  through 
the  contents,  keeping  them  as  nearly  dry  as  pos- 
sible. 

The  removal  of  the  filled  sacks,  without  causing 
any  dust  and  without  losing  any  of  the  contents, 
is  readily  accomplished  by  a  simple  arrangement. 
A  rope  is  threaded  through  the  eyelets  in  the 
sack  so  the  top  of  the  latter  can  be  drawn  to- 
gether and  tied  before  it  is  pulled  out  of  the  can. 
An  empty  sack  is  then  placed  in  the  can  and 
the  filled  one  loaded  on  a  wagon  which  makes 
regular  collections.  In  all,  276  of  these  cans  have 
been  installed,  and  when  making  a  collection  three 
times  a  week  the  large  rack  wagon,  shown  in 
the  accompanying  illustration,  is  completely  filled 
at  each  collection  under  normal  conditions.  The 
average  load  at  each  of  these  collections  is  about 
2,400  lb. 

The  macadam  streets  in  the  residence  districts 
of  the  city  are  swept  regularly  and  the  gutters 
of  the  surfaced  streets  are  cleaned  by  a  com- 
bined sweeper  and  sprinkler.  The  paved  alleys 
in  these  districts  are  cleaned  three  times  each 
week. 

The  equipment  of  the  street  cleaning  depart- 
ment is  housed  in  sheds  adjacent  to  the  business 
district.  A  shop  in  which  all  of  the  equipment 
is  kept  in  repair  is  maintained  in  connection  with 
these  sheds.  The  rotary  swepping  machines  were 
built,  and  the  pick-up  machines  were  rebuilt  in  the 
shop,  according  to  plans  of  the  department. 

The  department  has  90  men  in  its  employ, 
regularly  maintaining  four  sweeping  outfits,  which 
each  include  a  rotary  sweeper  and  a  pick-up  ma- 
chine, with  five  men  and  a  foreman  to  each  out- 
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fit;  another  man  and  team  are  also  added  to  the 
outfits  at  work  on  asphalt  streets  when  flushing 
is  done.  Forty-five  block  men,  with  brooms  and 
push  carts  arc  kept  at  work,  the  territory  cov- 
ered by  each  man  depending  on  the  traffic.  The 
expenses  of  the  department  for  the  year  of  1906 
were  $81,482.55,  of  which  over  $6,000  was  for 
the  establishment  of  the  new  plant  and  $8,454 
for  new  equipment. 

The  department  is  under  the  supervision  of 
Mr.  Samuel  L.  Phillips,  commissioner  of  high- 
ways, of  Denver,  to  whom  this  journel  is  indebted 
for  the  information  from  which  the  foregoing 
notes  have  been  prepared. 


Book  Notes. 


About  seven  years  ago  Mr.  Thomas  Aitken, 
surveyor  to  the  County  Council  of  Fife,  wrote 
a  book  on  "Road  Making  and  Maintenance," 
which  is  one  of  the  best  practical  manuals  on 
work  of  this  sort  in  Great  Britain.  Since  it 
appeared  there  has  been  a  considerable  change 
in  many  branches  of  road  work.  The  automo- 
bile has  demonstrated  its  devastating  powers  on 
roadways,  new  types  of  wood  pavement  have 
been  introduced,  tarring  has  pushed  its  way  to 
the  forefront,  and  the  author  himself  has  taken 
a  prominent  part  in  the  widespread  movement  to 
prevent  dust.  A  new  edition  of  the  book  has  ac- 
cordingly been  prepared  to  agree  with  the 
changed  conditions.  It  has  the  same  practical 
character  as  the  first  edition  and  will  be  found 
of  much  interest  to  American  engineers  who 
wish  to  secure  information  concerning  the  many 
British  novelties  in  methods  and  plans  which 
are  attracting  attention  there  but  seem  to  be 
strangely  belated  in  appearing  on  this  side  of 
the  Atlantic.  (London,  Charles  Griffin  &  Co., 
Ltd.,  2IS.). 


One  of  the  most  perfect  books  typographically 
that  has  appeared  in  this  country  is  the  transla- 
tion by  Brother  Arnold,  principal  of  La  Salle 
Institute,  Troy,  of  the  "Letters  of  Petrus  Pere- 
grinus  on  the  Magnet."  The  author,  a  friend  of 
Roger  Bacon,  was  a  highly  educated  French  mili- 
tary engineer,  who  wrote  his  famous  letters  in 
1269,  thus  making  the  first  important  contribu- 
tion to  magnetic  philosophy,  the  next  being  the 
"De  Magnete"  of  Gilbert  in  1600.  There  are  a 
dozen  or  .so  ancient  manuscript  copies  of  this 
letter  in  European  libraries,  and  a  copy  of  the 
first  printed  edition,  that  of  1558,  is  in  the 
Wheeler  Collection  of  the  library  of  the  Ameri- 
can Institute  of  Electrical  Engineers.  This  trans- 
lation has  been  made  with  a  scholarly  accuracy 
and  literary  grace  that  are  charming,  and  a  simi- 
lar satisfactory  introduction  concerning  the  au- 
thor and  his  letter  has  been  written  by  Brother 
Potamian,  of  Manhattan  College.  The  great  im- 
portance of  this  letter  and  the  exceptional  char- 
acter of  its  translation  and  introductory  notice 
led  the  publishers  to  give  the  book  a  form  that 
was  similarly  perfect.  A  large  amount  of  study 
and  experiment  was  put  on  the  task,  and  it  is 
believed  that  nothing  has  yet  been  done  in  this 
country  which  is  any  better,  the  result  being  a 
unique  volume  of  interest  equally  to  those  who 
wish  to  know  about  the  very  beginnings  of  elec- 
trical knowledge,  and  to  bibliophiles.  (New 
York,  McGraw  Publishing  Co.,  $1.50.) 


The  first  volume  of  Dr.  S.  Dunkerle/s  "Hy- 
draulics" is  somewhat  disapj)ointing,  because  it 
is  by  no  means  as  good  a  work  on  the  subject 
as  the  author  is  able  to  write,  and,  moreover,  it 
contains  typographical  and  other  inaccuracies 
that  are  annoying.  The  first  chapter  is  a  discus- 
sion of  the  flow  of  a  perfect  fluid  through  ori- 
fices, jets  and  notches,  and  the  second  discusses 
fluid  friction,  practical  formulas  for  the  flow  of 
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-water,  steam  gauging  and  allied  subjects.  The 
chapter  has  a  short  article  on  water  meters  in 
which  American  meters  receive  very  snippy  no- 
tice, which  is  rather  surprising  in  view  of  the 
favor  with  which  they  are  regarded  in  Europe. 
The  third  chapter  is  a  description  of  hydraulic 
pressure  machines;  the  elevators  of  the  Eiffel 
tower  are  given  among  the  examples  of  such 
machines,  but  the  latest  patterns  of  apparatus  de- 
signed by  the  same  builders,  the  Otis  Co.,  are 
overlooked.  This  is  a  pity,  for  elevator  machines 
of  the  hydraulic  type  have  revolutionized  the 
possibilities  of  office-building  construction  and 
their  details  are  of  unusual  interest.  In  the  chap- 
ter on  reciprocating  pumps,  which  comes  next, 
the  main  interest  will  probably  be  found  in  the 
discussion  of  the  theory  of  air  chambers,  although 
there  is  a  long  description  of  the  Gutermuth 
spring  valve  for  water  chambers,  a  German  nov- 
elty. The  fifth  chapter  is  on  turbines,  and  the 
sixth  is  on  centrifugal  pimips;  in  each  the  the- 
oretical principles  are  first  outlined  and  then  ap- 
paratus is  described,  special  attention  being 
drawn  to  compound  turbines  and  pumps  built 
under  the  direction  of  Prof.  Osborne  Reynolds 
some  twenty  years  ago.  The  seventh  and  final 
chapter  is  a  review  of  that  scientist's  researches 
in  viscous  flow  and  the  theory  of  lubrication.  It 
must  not  be  inferred  from  what  has  been  stated 
that  the  book  is  not  a  useful  one,  for  it  is  one 
of  the  best  resumes  of  British  research  in  hy- 
draulics that  has  yet  appeared.  Its  defects,  out- 
side of  the  poor  proof-reading,  lie  in  the  refer- 
ences to  machinery  that  can  hardly  be  considered 
typical  of  the  state  of  engineering  at  present. 
<New  York,  Longmans,  Green  &  Co.,  $3.00.) 


the  same  degree."  Professor  Allen  here  takes  the 
degree  of  curve  in  the  metric  system  as  the  de- 
flection angle  for  a  chord  of  20  meters,  whereas 
in  the  above  letter  it  is  taken  as  the  angle  sub- 
tended at  the  center  by  a  chord  of  20  meters. 
The  two  formulas,  therefore,  give  similar  re- 
sults.— Editor.] 


Letters  to  the  Editor. 


Metric  CtnivES. 

Sik:  Enclosed  find  a  few  rules  for  reducing 
English  curve  values  to  metric  These  were  de- 
duced for  the  purpose  of  platting  metric  curves, 
and  are  not  applicable  to  field  work  as  the 
values  given  are  not  exact.  They  vary  on  the 
same  principle  that  the  radius  of  a  2°  curve 
is  not  exactly  one-half  that  of  a  1°  curve,  never- 
theless they  are  sufficiently  accurate  for  most 
purposes  of  platting,  and  may  interest  some  of 
your  readers.  A  table  giving  the  radii,  arcs  and 
tangent  distances  in  English  values  is  required 
for  their  use. 

The  basis  of  the  metric  curve  is :  A  twenty- 
meter  chord  subtends  one  deg^ree  of  central  angle. 

To  find  the  radius:  From  an  English  table 
find  the  radius  of  a  curve  of  one-half  the  de- 
gree of  the  required  metric  curve,  and  point  off 
one  place;  this  is  the  radius  of  the  required  me- 
tric curve.  Required  to  find  the  radius  of  a  5° 
metric  curve:  s°  -r-  2  =  2°  30'.  R.  2°  30'  = 
2292.01.  229120  is  approximately  the  radius  of  a 
5°  metric  curve. 

To  find  the  S.  T.  From  an  English  table 
find  the  S.  T.  for  the  given  central  angle,  but 
for  a  curve  of  one-half  the  given  degree,  and 
point  off  one  place. 

To  find  the  arc  or  length  of  curve:  From  an 
English  table  find  the  arc  for  the  griven  central 
angle,  but  for  a  curve  of  one-half  the  given  de- 
gree, and  point  off  one  place. 

The  above  values  may  be  reduced  for  English 
to  metric,  by  multiplying  the  English  value  by 
J,  or  dividing  by  5. 

Yours  respectfully, 

Geo.  E.  Winton. 

Merced,  Cau,  Nov.  17. 

IThis  relation  is  pointed  out  as  follows  by 
Professor  C.  F.  Allen  in  his  "Field  and  Office 
Tables":  "The  radius,  the  chord,  length,  offset, 
or  other  linear  dimensions  on  the  metric  curve 
•will  be  0.2  that  of  U.  S.  curves  of  double  the 
degree  or  nearly  o.i   those  of  U.   S.  curves  of 


Heating  and  Ventilation. 

Sir:  Your  editorial  of  Oct.  26  and  the  letter 
o(  Mr.  Walter  B.  Snow  of  Oct.  31  I  consider 
very  much  to  the  point,  and  feel  that  you  and  he 
have  done  one  phase  of  mechanical  engineering 
a  service  by  calling  attention  to  a  situation  that 
requires  improvement.  It  is  a  fact  that  most 
heating  and  ventilating  work  of  the  present  day, 
though  not  by  any  means  all,  is  done  on  rule  of 
thumb  methods  but  little  removed  from  the 
ordinary  work  of  the  skilled  mechanic,  and  such 
mistakes  as  develop  are  either  left  in  or  corrected 
after  the  installation  has  been  completed.  This 
has  permitted  men  who  are  little  more  than  steam 
fitters  to  pose  as  mechanical  engineers  engaged 
in  heating  and  ventilating  as  a  branch  of  me- 
chanical engineering,  much  to  the  detriment  of 
the  work  done  and  to  the  standing  of  the  pro- 
fession, the  purchaser  or  owner  paying  for  the 
mistakes.  There  are  many  prominent  exceptions 
to  this,  as  in  every  line,  and  those  engaged  in 
this  work  can  no  doubt  name  colleagues  who 
have  become  scientific  engineers  without  ever 
having  seen  a  college,  but  such  men  rose  only 
through  natural  ability  and  effort  impossible  for 
the  average.  This  situation  has  arisen  largely 
through  the  absence  of  scientific  data,  but  largely 
also  through  the  ignorance  of  the  existence  of 
such  data  as  there  is,  on  the  part  of  those  en- 
gaged -in  the  work. 

It  is  the  function  of  the  schools  of  mechanical 
engineering  primarily  to  teach  students  what 
there  is  known  on  any  particular  appropriate  sub- 
ject so  far  as  possible  and  to  extend  the  J<nowl- 
edge  of  that  subject  by  research  work.  Heating 
and  ventilation  as  a  profession  is  not  at  this 
time  recognized  in  any  school  of  good  standing 
in  this  country  and  it  is  an  open  question  wliether 
the  time  has  not  come  to  so  consider  it.  That  it 
is  a  branch  of  work  capable  of  scientific  treat- 
ment and  of  importance  to  the  general  public 
health  admits  of  no  question.  It  Is,  however, 
only  one  branch  of  that  most  broad  and  scien- 
tific department  of  engineering  commonly  known 
as  "mechanical  engineering,"  and  as  such,  and  by 
reason  of  its  importance,  should  receive  some 
treatment  in  a  course  of  mechanical  engineering. 
It  is  an  error  to  assume  that  any  such  course, 
however  thorough  it  maybe  in  its  fundamental 
training  on  heat,  applied  thermodynamics,  mathe- 
matics, physics  and  chemistry  and  steam  ma- 
chinery as  taught  in  the  laboratory,  drafting-room 
and  class,  which  contains  no  treatment  of  the 
methods  of  applying  this  knowledge  to  the  prob- 
lems of  heating  and  ventilation  or  the  analysis 
of  these  problems  into  the  fundamental  elements, 
is  a  sufficient  preparation  for  its  practice.  The 
analysis  of  practical  heating  and  ventilating  prob- 
lems in  as  great  a  variety  as  possible,  into  their 
elements,  all  of  which  elements  are  contained  and 
covered  in  any  good  course  of  mechanical  en- 
gineering, is  just  as  much  necessary  as  the  proper 
teaching  of  these  basic  subjects.  Any  course  of 
instruction  laid  out  with  the  idea  of  teaching 
the  practice  of  heating  and  ventilation  in  the 
shortest  time  and  of  teaching  nothing  else  would 
be  entirely  too  narrow  to  be  dignified  by  the 
name  of  a  profession  or  to  be  of  much'  use  to 
the  engineer  who  must  keep  up  to  date  and  lead 
in  the  solution  of  new  problems. 

It  would  seem  that  the  best  preparation  for 
the  practice  of  heating  and  ventilation  would  be 
a  cour.se  in  mechanical  engineering  to  which  was 


added,  or  which  included,  an  examination  of 
heating  and  ventilation  problems  and  their  analy- 
sis into  the  elements  that  are  included  in  every 
course  in  nieclianical  engineering.  Thus  would 
be  laid  down  a  scientific  basis  as  broad  and  many- 
.sided  as  anyone  could  desire.  There  would  be 
lacking,  however,  in  the  man  thus  prepared  the 
ability  to  approach  in  a  practical  way  a  heating 
and  ventilation  proposition ;  he  would  not  have 
much  knowledge  of  costs  of  materials,  labor  or 
fixed  charges  or  how  to  use  them;  he  would  not 
have  much  knowledge  of  the  necessity  for  the 
exercise  of  ingenuity  in  locating  his  pipes  and 
conduits,  his  heating  surface,  his  returns,  fans, 
fittings  and  regulator.s  to  those  spaces  left  by  the 
architects  for  the  purpose,  nor  would  he  be  able 
to  surpervise  the  installation  of  a  system  because 
he  would  not  know  good  work  from  bad.  Such 
practical  knowledge  as  this,  however,  cannot  be 
taught  entirely  in  the  schools.  It  must  be  learned 
in  the  doing,  and  with  the  sort  of  preparation 
laid  down  above  should  be  quickly  learned.  After 
the  completion  of  an  ordinary  four-year  course 
in  mechanical  engineering,  a  simple  way  of  ac- 
quiring much  that  is  practical  and  special  in 
heating  and  ventilation  would  be  the  pursuit  of 
a  fifth  year  combining  the  present  methods  of 
instruction  with  practice  of  some  of  the  art 
schools.  In  the  fifth  year  the  student  can  listen 
to  lectures  by  prominent  specialists  on  various 
phases  of  the  subject,  for,  say,  half  his  time  or 
full  time  on  alternate  weeks  and  spend  the  rest 
of  his  time  in  the  business  office  estimating  and 
analyzing  costs,  in  the  drafting-room  making 
layouts,  and  in  the  field  assisting  in  the  super- 
vision of  installations;  he  would  at  the  end  of 
that  time  be  very  much  farther  along  toward 
becoming  a  useful  heating  and  ventilating  en- 
gineer than  if  he  had  spent  two  years  at  the 
practical  work  alone  or  a  similar  time  additional 
in  the  college. 

Mechanical  engineering  has  split  up  into  many 
specialties  besides  heating  and  ventilation,  such 
as  the  powering  of  ships,  mechanical  refrigera- 
tion and  ice-making,  the  management  of  factories, 
the  design,  construction  and  operation  of  power 
plants,  and  special  machinery  for  elevating  and 
conveying,  pumping,  air  compression,  crushing 
and  grinding,  the  manufacture  of  cement  and 
plaster,  brick,  textile  and  paper,  the  construction 
and  use  of  macliine  tools  and  hosts  of  others,  all 
c!emanding  recognition.  In  the  present  four-year 
course  we  find  it  difficult  to  teach  properly  even 
those  things  that  may  be  considered  most  broad- 
ly fundamental  and  necessary  to  all  branches  of 
mechanical  engineering.  How  then  are  the 
schools  going  to  face  the  problem  of  teaching 
these  specialties  as  they  should  be  taught?  The 
method  that  will  probably  be  the  most  feasible  is 
the  fifth  year,  not  devoted  entirely  to  the  school, 
but  spent  partly  in  the  school  and  partly  in  the 
field  after  the  four  years'  work,  in  which  special 
application  can  be  effectively  made  without  nar- 
rowness. 

Yours  very  truly, 

Charles   E.   Lucre. 

Columbia  Univ.,  Nov.  29. 


The  Iro.v  Ore  Production  in  the  United 
States  during  the  fiscal  year  1906  is  stated  by 
the  U.  S.  Geological  Survey  to  have  been  47,- 
750,000  gross  tons,  valued  at  $100,597,000.  This 
is  an  increase  of  about  12^  per  cent,  in  ton- 
nage and  nearly  34  per  cent,  in  value  over  the 
production  for  1905.  Minnesota  furnished  ore 
valued  at  nearly  $52,000,000  in  1906  and  Michi- 
gan produced  an  output  valued  at  $31,000,000. 
.Mabama  ranked  third  with  an  output  valued  at  a 
little  over  $5,000,000.  The  larger  part  of  the 
ore  was  mined  directly  by  companies  using  it  in 
their   o«n    fii'-n"ce«. 
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Publicity. 


John  D.  Archbold,  vice-president  of  the  Stand- 
ard Oil  Co.,  makes  the  following  unexpected 
acknowledgment  in  the  "Saturday  Evening  Post" 
of  Dec.  7 :  "1  say  with  the  utmost  frankness 
that  I  believe  the  policy  of  silence  which  the 
company  maintained  for  so  many  years,  amid 
the  misrepresentations  which  assailed  it,  is  a  mis- 
taken policy,  which,  if  earlier  abandoned,  would 
have  saved  the  company  from  the  injurious  ef- ' 
fects  of  much  of  that  misrepresentation."  The 
publicity  policy  of  the  great  corporation  has 
been  for  so  long  one  of  absolute  silence  concern- 
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ing  everything  except  its  products,  that  this  an- 
nouncement by  Mr.  Archbold  is  very  significant 
of  the  present  influence  of  journalism.  Some 
great  railway  companies  long  ago  recognized  that 
secrecy  concerning  everything  in  which  the  pub- 
lic was  concerned  had  a  bad  effect  on  their 
place  in  public  opinion.  Some  of  the  most 
gifted  men  in  the  journalistic  field  have  under- 
taken this  kind  of  publicity  work,  one  of  them 
even  joining  the  staff  of  the  Standard  Oil  Co. 
some  months  ago.  It  is  safe  to  say,  however, 
that  this  step,  so  far  as  the  Standard  Oil  Co. 
is  concerned,  was  taken  too  late;  the  public  has 
been  led  to  believe  altogether  too  much  evil  of 
this  great  corporation  to  look  upon  its  tardy 
recognition  of  publicity  as  anything  but  a  desire 
to  fight  back  as  well  as  it  can  against  its  avowed 
enemies,  who  have  long  shown  themselves  to  be 
masters  of  the  resources  of  paper  and  pen. 

It  was  natural  enough  for  the  great  com- 
manders of  commerce  and  manufacturing,  who 
were  engaged  in  building  up  enormous  business 
enterprises,  to  feel  that  the  public  had  no  right 
to  information  concerning  their  undertakings  so 
long  as  they  kept  within  the  law,  and  that  in- 
formation concerning  the  products  was  all  that 
there  was  any  reason  for  giving  out.  Unques- 
tionably this  feeling  has  gradually  changed,  and 
it  is  now  seen  to  be  good  policy  to  allow  for 
two  characteristics  of  the  average  man.  The 
first  is  his  legitimate  inquisitiveness  concerning 
the  manner  in  which  a  product  that  he  uses  is 
made,  and  the  second  is  a  determination  to  buy 
that  product  just  as  low  as  anybody  else.  When 
a  man  delves  into  the  secrets  of  nature  in  an 
intelligent  manner  he  is  considered  a  scientist, 
although  very  likely  his  researches  may  be  of  no 
immediate  value.  On  the  other  hand,  when  he 
endeavors  with  equal  intelligence  to  ascertain 
how  a  product  is  manufactured,  so  that  he  may 
judge  for  himself  what  improvements  can  be 
made  in  it  without  increasing  its  cost  above 
what  he  wishes,  he  is,  or  was,  regarded  as  alto- 
gether too  inquisitive.  Now  these  two  manifesta- 
tions of  curiosity  are  really  the  same,  and  it  is 
the  recognition  of  this  fact  that  has  led  to  the 
increasing  appreciation  of  what  legitimate  pub- 
licity means.  The  fact  that  the  Standard  Oil  Co. 
has  at  last  abandoned  in  a  measure  its  policy  of 
stony  silence  for  that  of  reasonable  publicity  is 
one  of  those  indications  of  the  great  business 
shrewdness  that  is  expected  in  the  management 
of  that  corporation. 

Another  aspect  of  this  matter  was  referred  to 
in  this  journal  last  week  in  the  extracts  from 
the  address  by  Dr.  James  Douglas  at  the  Toronto 
meeting  of  the  American  Institute  of  Mining 
Engineers.  Dr.  Douglas  discussed  the  extent 
to  which  secrecy  in  the  arts  was  desirable.  His 
arguments  for  and  against  such  secrecy  were  well 
stated,  and  the  address  as  a  whole  is  one  of 
those  contributions  to  engineering  literature  that 
deserve  study  by  every  engineer.  A  little  reflec- 
tion will  show,  however,  that  the  views  of  se- 
crecy outlined  in  the  address  of  Dr.  Douglas  do 
not  differ  from  those  of  publicity  outlined  by  Mr. 
Archbold.  Both  agree  that  secrecy  does  not 
pay  in  these  days  in  most  enterprises.  The 
reason  for  this  is  obvious.  There  are  some 
special  processes  which  can  occasionally  be  main- 
tained as  trade  secrets,  and  occasionally  some  one 
is  able  to  devise  a  machine  which  it  is  advisable 
to  operate  in  a  secret  manner.  As  a  rule,  how- 
ever, secrecy  is  a  cloak  for  ignorance.  There 
arc  too  many  thoroughly  competent  men  ready 
to  undertake  almost  every  kind  of  work  to  make 
the  average  secret,  either  of  process  or  of  organ- 
ization, of  much  use.  There  are  three  things 
that  count  in  large  affairs.  One  of  them,  the 
most  important,  is  an  organization  of  competent 
men  thoroughly  insnired  by  esprit  de  corps. 
The  second  thing  is  sound  financial  management. 
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and  the  third  thing  is  control  of  the  resources 
from  which  raw  materials  are  obtained.  At  the 
present  date  patents  are  largely  things  to  fight 
over,  secret  processes  are  things  to  worry  over, 
and  an  inefficient  staff  of  men  is  a  thing  to  weet» 
over.  Given  a  good  staff,  a  good  supply  of  raw 
materials  and  a  financial  management  that  is 
neither  reckless  nor  timid,  and  the  success  of 
any  business  is  pretty  well  assured.  It  is  safe 
to  say  that  one  of  the  first  things  a  corporation 
of  this  nature  will  take  in  hand  is  its  arrange- 
ments for  securing  legitimate  publicity.  The  art 
of  doing  this  is  still  in  its  infancy.  There  seems 
to  be  a  feeling  that  by  spending  a  little  money 
in  the  advertising  pages  of  various  publications 
it  is  possible  to  control  the  reading  pages,  al- 
though this  is  not  the  case  with  any  reliable 
journal.  The  way  to  secure  publicity  is  that  out- 
lined by  Dr.  Douglas,  to  give  out  information 
which  is  likely  to  interest  the  people  who  sub- 
scribe to  the  various  papers  or  join  the  impor- 
tant engineering  societies.  Just  as  soon  as  a 
corporation  understands  that  there  are  two  kinds 
of  publicity,  one  entirely  appropriate  to  adver- 
tising pages  and  trade  catalogues,  and  the  other 
appropriate  to  reading  pages,  and  that  the  two 
are  as  far  apart  as  the  North  and  South  poles, 
it  has  attained  knowledge  that,  rightly  applied, 
will  enable  it  to  gain  satisfactory  publicity  in  a 
manner  and  to  an  extent  possible  in  no  other 
way. 


Tests  of  Full-Size  Reinforced  Concrete  Com- 
pression Members. 


Compressive  tests  of  concrete  cubes  from 
twelve  inches  downward  are  much  like  those  of 
steel  eye-bars,  so  many  in  number  as  to  leave 
little  to  be  desired.  The  same  is  true  concern- 
ing the  tensile  tests  of  cement  and  mortar 
briquettes,  and  it  is  even  more  true  concerning 
the  tensile  tests  of  steel.  In  spite  of  this  abun- 
dance of  experimental  investigations  of  the  two 
materials  of  the  concrete-steel  combination  there 
is  a  dearth  of  empirical  data  relating  to  the 
reinforced  concrete  compression  member,  al- 
though the  engineering  laboratory  of  the  Uni- 
versity of  Illinois  and  the  testing  bureau  at  the 
Watertown  Arsenal  have  made  experiments  val- 
uable in  their  way,  but  not  yet  conclusive  con- 
cerning some  important  features  of  reinforced 
concrete  column  design.  The  tests  of  banded 
columns  have  disclosed  information  of  much  im- 
portance and  have  aided  greatly  in  giving  the 
banded  concrete  column  sufficient  standing  to 
secure  its  adoption  in  many  buildings,  but  a 
little  reflection  makes  it  apparent  that  some  of 
the  most  valuable  information  which  can  be 
established  by  experimental  investigation  cannot 
be  obtained  from  columns  of  that  type. 

The  longitudinal  steel  in  banded  columns  is  of 
very  small  sectional  area  and  usually  in  such 
shape  as  to  offer  no  sensible  resistance  to  direct 
compression  in  itself,  even  when  such  angles  are 
employed  as  have  occasionally  been  used  in  this 
particular  class  of  column  tests.  The  natural 
and  inevitable  consequence  is,  first,  a  certain 
heterogeneous  action  of  the  two  materials,  in 
consequence  of  which  the  steel  bars  or  rods 
tend  to  buckle  under  even  a  small  compressive 
loading  and  hence  to  split  the  concrete  surround- 
ing them.  This  tendency  is,  of  course,  opposed 
and  controlled  by  the  steel  banding,  provided  it 
is  heavy  enough.  Some  experiments  seem  to 
show  that  the  banding  does  not  in  general  come 
into  positive  effective  action  until  the  concrete 
has  been  loaded  beyond  any  intensity  of  working 
stress  which  has  yet  been  prescribed  for  the 
concrete;  in  other  words,  the  lateral  expansion 
of  the  concrete  under  the  maximum  working 
loads  of  engineering  structures  is  not  enough  to 
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develop  any  material  amount  of  support  from 
the  banding  steel.  Or,  to  put  it  in  another  way, 
the  ordinary  round  rod  steel  banding  does  not 
act  quickly  enough  to  meet  the  requirements  of 
•  usual  loading  on  the  concrete,  although  it  gives 
material  support  to  the  latter  under  loads  im- 
posed by  the  testing  machine  far  beyond  the 
maximum  working  stress  in  any  structure. 
While,  therefore,  the  tests  of  full-size  banded 
columns  produce  results  which  fully  illuminate 
the  conditions  attending  the  action  of  a  wire- 
wound  concrete  core,  they  have  not  thrown  much 
light  upon  the  ultimate  resistance  of  a  combina- 
tion column  in  which  the.  steel  is  so  distributed 
as  to  form  a  full  load-caro'ing  steel  column, 
while  at  the  same  time  it  envelops  and  supports 
as  an  effective  banding  the  concrete  within  it. 

This  latter  t>T)e  of  column,  used  successfully  in 
the  building  in  which  this  journal  is  published,  is 
a  true  concrete-steel  column  in  the  full  sense  of 
the  expression.    The  combined  action  of  the  two 
materials  is  radically  different  from  that  of  any 
series  of  concrete-steel  columns  yet  tested.     The 
load  acts   directly  upon  both   steel   and  concrete 
from  the  initial  loading  to  the  full  working  stress. 
The    steel    performs    its    function    promptly    and 
without   waiting  for   the  development   of  lateral 
strains  in   the   concrete.     While   the  lacing  bars 
may.  and  undoubtedly  will,  yield  to  some  extent 
to  the  flexure  induced  by  the  lateral  enlargement 
of    the    concrete,    it    must    be    remembered    that 
when  properly  designed  the  flexure  of  the  lacing 
bars  will  afford  considerable  lateral   support  to 
the    concrete    and,    within    the    working    stresses 
permitted  in  that  material,  it  may  be  even  quite 
as  much  as  or  more  than  that  offered  by  wire 
banding.     If   it   be    further    remembered   that   a 
large  part  of  the  mass  of  the  concrete  at  the 
four  comers  of  a  column  is  embraced  throughout 
its  entire  length  by  the  steel  angles,  and  thus  held 
far  more  effectively  in  this  respect  than  by  any 
possible  wire  banding,   it  is  clear  that  the  en- 
closed  concrete  must  be  substantially  supported. 
At  the  same  time  the  crucial  test,  of  course,  lies 
in    the    actual    loading    to    failure    of    full-size 
members. 

There   are   other    features   of   these   combiiia- 
tions  of  different  materials  the  influence  of  which 
can  only  be  satisfactorily  determined  by  experi- 
mental   investigation.     It    is    ordinarily    assumed 
that   in   all   types   of  columns   the   intensities   of 
stress  are  directly  proportional  to  the  compressive 
strains   produced,  and   as  a  general   law   that   is 
certainly  true,  but  the  effect  upon  the  stresses  in 
the  concrete  due  to  the  partial  prevention  of  the 
lateral    strains    by    enclosure    has    not    yet   been 
demonstrated.     It  is  quite  supposable  that  in  the 
combination  of  a  steel  column  enclosing  concrete 
the   effective   support   of  the  latter  by  the   steel 
surrounding    it    may    throw    upon    the    concrete 
sensibly  more  stress  than  would  be  the  case  with 
unrestricted  lateral  movement.    Under  such  con- 
ditions   the    steel    would    carry    with    increasing 
'  loads  a  less  proportion  of  the  total  and  the  con- 
crete more.     A  careful   set  of  measurements  of 
the    shortening    of    a    test    column    under    loads 
gradually    advancing   to    that   producing    failure 
would  yield   sufficient   information   to   settle  this 
and  other  similar  questions  regarding  the  inter- 
action of  the  two  elements.     There  can  be  little 
or  no  question  about  the  wisdom  and  safety  of 
the  present  allowed  stresses  by  the  Bureau  of 
Buildings  of  New  York  in  columns  of  this  type, 
especially  as  there  are  numerous  tests  of  1:2:4 
concrete,  showing  that  even  in  ordinary  cubes  a 
working  stress  for  the  purpose  indicated  of  750 
lbs.   per   square   inch   may   carry   with   it   at   the 
age  of  six  months  a  safety  factor  between  s  and 
6.     It  is  much  to  be  desired  that  in  the  mass 
of   material    testing   now   being    planned    ample 
provision    may   be    made    for   full    experimental 
investigation  of  this  type  of  column   which  has 
so  much  to  commend  it  from  every  point  of  view. 


Vocational  Schools. 

The   discussion   which  has  been  carried  on   in 
the  columns  of  this  journal  recently  is  one  that 
stimulates    thought    on    educational    topics.      NVJ 
country  has  a  more  active  interest  in  education 
than  our  own  and  nowhere  have  experiments  in 
education    been    tried    on    a    more    lavish    scale. 
Some  of  them  have  been  highly  successful,  others 
have  not.     In  the  early  days  of  the  country  the 
situation  was  a  very  simple  one.     There  were  at 
the  bottom  the  common  schools,  covering  a  range 
roughly   equivalent  to  the  first  ten  years  of  the 
present   graded    schools.     Beyond    these   were   a 
limited  number  of  schools  preparatory  to  the  ex- 
isting colleges  and  doing  something  less  than  the 
present  classical  high  school.     If  these  were  not 
accessible  the  student  was  likely  to  prepare  for 
college    in   his   pastor's    study.     Then   came    the 
college,  with  a  rigid  course  devoid  of  ornamenta- 
tion but  crudely  effective.     For  professional  study 
there  was  the  divinity  school,  law  and  medicine 
being  commonly  studied  in  the  office  of  the  prac- 
titioner.   It  is  only  within  the  present  generation 
that  technological  training  has  became  reasonably 

accessible  to  those  who  are  not  desirous  of  the 

old    classical    training,    now    very   much    out    of 

vogue. 


The    present   technological    school   is    the   out- 
come  of   a    demand   for   practical   studies   which 
could  be  applied  to  the  occupations  of  every  day 
life      It   was    roundly    abused    in    its    beginning, 
more  for  social  than  for  strictly  educational  rea- 
sons    It  was  looked  upon  as  the  resort  of  young 
men  of   small   means   and   mediocic   attainments 
who   desired  with  a   strictly  commercial   instinct 
to    turn    studies    into    dollars    in    the    mmimum 
possible  time.     At  present  that  stigma  has  worn 
off    for  the  point  of  view  has  changed  and  the 
growth    of    industry    has    opened    careers    which 
demand  for  preparation  something  more  than  the 
old  education  had  to  give.     And  by  reason  of  the 
same   sort   of   demand,  there  have   sprung   up   a 
host  of  what  one  may  call  rudimentary  technical 
schools,  and  institutions  even  more  strictly  voca- 
tional, such  as  correspondence  schools  and  trade 
schools,    teaching    for   better    or    worse   practical 
things  which  can  be  turned  into  the  coin  of  the 
republic.     Besides   these   there   are   the   so-called 
business  colleges,  which  exist  simply  on  account 
of  the  incapacity  of   the   public   school  to   come 
down  out  of  the  moonshine  long  enough  to  teach 
common  things  thoroughly. 

Now  the  vocational  school,  by  whatever  name 
you  choose  to  call  it,  exists  in  honorable  recogni- 
tion of  the  fact  that  the  grand  army  of  the  world  s 
workers    must   have    privates    and    non-commis- 
sioned officers  as  well  as  staff  and  line.    One  may 
try    to   conceal    their    function   behind   fine   spun 
theories  regarding  the  superiative  cultural  value 
of  handicraft,  but  the  fabric  is  transparent.    The 
students  of  the  vocational  school,  whether  it  be 
a  manual  training,  a  trade,  or  a  business  school, 
are   there   because   they  lack   the   time,   taste   or 
capacity  for  pursuing  the  so-called  "higher"  edu- 
cation.    Many  of  them  are  the  better  for  their 
choice,  and  all  are  going  honorably  forward  to 
find  their  places  in  the  ranks.     Some  will  win 
their  commissions  in  due  season,  others  will  stay 
privates  and  corporals.     It  is   sheer  snobbery  to 
look  down  upon  the  vocational  schools,  but  it  is 
equally   culpable    stupidity   to   suppose   that    they 
exist    for    psychological    rather    than    utilitar<an 
reasons.     There  are  doubtless   some  boys  whose 
intellects   can   be   stimulated   only   through   their 
hands,  but  these  cases  are  essentially  unfortunates 
like  those  deficient  in  sight  or  hearing  to  whom 
the  ordinary  channels  of  communication  are   un- 
happily closed. 

The  "manual  training"  high  school  occupies  a 
somewhat  anomalous  position  at  the  head  of  the 
list.     At  present  it  turns  out  neither  engineers 
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nor  finished  craftsmen,  but  gives  a  good  sound 
training  so  far  as  it  goes.  There  is  a  pretty 
general  feeling  among  engineers  and  manufac- 
turers who  have'  considered  the  subject  that  if 
the  manual  training  school  could  go  about  two 
years  further  it  would  prove  invaluable  in  the 
tiaining  of  young  men  fit  to  be  foremen  and 
superintendents,  the  sergeants  and  lieutenants, 
so  to  speak,  of  industry,  not  out  of  line  for  pro- 
motion. A  very  few  schools  which  actually  give 
just  about  this  training  can  show  a  remarkably 
successful  list  of  graduates.  It  would  be  an 
admirable  thing  if  the  manual  training  schools 
could  generally  be  expanded  into  this  particular 
sphere  of  usefulness. 

The  trade  schools  have  not  been  so  successful 
as  one  could  wish,  mainly  on  account  of  unrea- 
soning prejudice  on  the  part  of  organized  labor. 
The  Y.  M.  C.  A.  industrial  courses  and  the  cor- 
respondence schools,  by  dodging  around  this  ob- 
stacle, have,   on   the   other   hand,   made   substan- 
tial progress.     The  trade  schools  certainly  have 
the  possibility  of  very  great  usefulness,  since  the 
lack  of  trained   workmen  is  being  very  severely 
feh   in.  American    industry.     They   ought   to   be 
actively  encouraged  and  made  an  efficient  part  of 
the  educational  organization.     If  they  were  vig- 
orously pushed  the  prejudice  which  now  handi- 
caps them  would  soon  disappear  and  one  would 
not  be  under  the  necessity  of  hunting  up  foreign- 
trained  workmen  in  many  branches  of  industry. 
At  present  all  that  is  done  in  the  way  of  train- 
ing for  trades  is  a  mere  drop  in  the  bucket.    Not 
every  man  can  be  made  into   a  good  workman, 
but  every  man  ought  to  have  the  chance.     With 
all    the    millions   that    are    being    spent    for    the 
cause  of  education  in  the  United  States  it  is  a 
shame  that  more   and  better  trade   schools   are 
not  in  operation.     They  are  far  more  necessary 
to   the    national    future    than    are    the    scores    of 
petty  colleges  that  provide   sham   B.A.  and  B.S.   . 
degrees    in    scores   of   self-satisfied    communities. 
The   country   could   well   exchange   a   job   lot  of 
shabby    "universities"    for    as    many    thoroughly 
good  vocational   schools.     Education   as   at  pres- 
ent organized   is   unhappily  more  extensive  than 
intensive.     This    is   not    altogether   the    fault    of 
the  educators,  but  rather  of  the  community  that 
too   frequently   wants   its   culture   like  its   parlor 
-plenty  of  veneer  and  varnish,  and  never  mmd 
about  the  joints.     It  is  perhaps  only  a  transitory 
foible   of   a    rapidly  growing   coutnry,,  but   it   is 
serious   in   that  it  leaves  to  the   future  the   task 
of  patching  things  up  as  best  it  can.     It  is  time 
to    drop    makeshifts    and   to    begin   accumulating 
for  the  next  generation  a  heritage  of  honest  work 
in  culture  as  in  industry.     It  is  a  national  boast 
to  give  every  man  a  fair  chance  .  Is  it  not  time 
to  make  that  boast  good  by  giving  every  man  an 
opportunity  to  learn  how  to  win  an  honest  livli- 
hood? 


Common    Sense  about   Smoke  Abatement. 

The  Chamber  of  Commerce  of  Syracuse,  N.  Y., 
is   to   be   congratulated  on   having  published  the 
best  report  on  smoke  abatement  that  has  yet  ap- 
peared.    It  combines  scientific  accuracy   with  an 
appreciation  of  what  is  practicable,  and  is  neither 
disfigured  by  questionable  theory  nor  marred  by 
the  wordiness  which  disfigures  so  much  that  has 
been   written   on   this   important   subject.    More- 
over, from  cover  to  cover  the  report  is  charac- 
terized  by   a   sanity   of   view    that   is    gratifymg. 
While  it  has  been  prepared  for  the  use  of  Syra- 
cuse citizens,  the  work  has  been   so   thoroughly 
well   done  that   its   advice   is   applicable   in   most 
of  our  cities.     If  it  is   studied  carefully  and  its 
conservative   recommendations  are   followed,   the 
manufacturers    whose    plants    are    now    emitting 
dense  smoke  and  the  people  who  are  subjected  to 
inconvenience  bv  such  smoke  will  alike  be  bene- 
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filed.  It  is  not  surprising  that  the  report  is 
such  a  good  one  for  the  Chamber  of  Commerce 
appointed  a  committee  to  carry  on  the  investi- 
gation which  was  fully  able  to  execute  its  task 
in  a  proper  manner.  Four  of  the  members  were 
men  everywhere  recognized  as  authorities  in  in- 
dustrial engineering  affairs,  while  the  others  were 
equally  competent  to  give  advice  on  other  fea- 
tures of  the  smoke  problem.  Plenty  of  time  was 
taken  by  the  committee  to  become  acquainted 
with  the  conditions  in  various  cities  and  to  study 
the  operation  of  devices  for  preventing  smoke. 
Correspondence  was  conducted  with  cities  hav- 
ing smoke-prevention  ordinances  and  every  at- 
tempt was  made  to  find  out  what  had  been  ac- 
complished in  this  country  and  abroad.  The  re- 
port is  consequently  one  of  those  documents 
which  will  become  a  standard  authority,  and  it 
is  to  be  hoped  that  the  Syracuse  Chamber  of 
Commerce  has  printed  an  edition  sufficiently 
large  to  enable  engineers  and  municipal  officers 
in  other  cities  to  obtain  copies. 

It  is  gratifying  to  notice  that  the  committee 
has  resolutely  refused  to  lend  itself  to  the  posi- 
tion taken  by  some  sanitarians  that  all  smoke  is 
injurious  to  public  health.  Very  likely  it  is  when 
present  in  large  quantities,  but  there  is  a  great 
difference  between  the  atmosphere  of  the  mill 
district  of  Pittsburg  and  the  atmosphere  of 
Syracuse.  In  Syracuse  the  problem  of  smoke 
abatement  is  essentially  one  of  aesthetic  and 
economical  conditions  rather  than  one  of  hygiene. 
This  is  generally  the  case  elsewhere  and  the 
sooner  the  fact  is  recognized  the  sooner  will  we 
have  good  progress  in  smoke  prevention.  If  an 
ordinance  is  passed  by  a  city  which  makes  abso- 
lute prevention  of  smoke  necessary  at  all  times, 
the  way  is  open  for  endless  graft.  Such  a  con- 
dition is  not  practicable  nor  is  it  necessary. 
There  are  a  number  of  appliances  on  the  market 
which  will  prevent  smoke  entirely  under  most 
conditions,  when  properly  applied  and  managed, 
and  the  worst  condition  they  will  permit  is  a 
gray  haze  at  the  time  fresh  coal  is  charged  on 
the  fires.  When  the  smoke  given  off  by  all 
plants  is  reduced  to  this  extent,  about  all  that  is 
really  necessary  has   been  accomplished. 

A  great  trouble  with  attempts  made  in  the 
past  to  abate  smoke  has  been  due  to  the  en- 
deavor to  place  the  matter  in  the  hands  of  the 
police,  or  to  take  some  equally  drastic  action. 
This  is  unfortunate.  The  history  of  smoke  abate- 
ment demonstrates  beyond  any  question  that  suc- 
cess can  only  be  attained  when  the  manufac- 
turers whose  plants  belch  forth  black  clouds  and 
the  owners  of  small  boiler  plants  which  are  of- 
fenders in  the  same  way,  are  brought  to  an  ap- 
preciation of  the  importance  to  themselves  of 
stopping  such  practices.  Men  told  peremptorily 
to  stop  the  nuisance  their  premises  are  causing, 
under  penalty  of  heavy  fine,  are  not  approached 
in  a  tactful  manner.  Up  to  date  no  attempt  to 
introduce  such  a  policy  in  an  American  city  has 
been  successful,  and  most  such  attempts  have 
been  flat  failures.  On  the  other  hand, 'marked 
success  has  been  the  result  of  harmonious  action 
on  the  part  of  manufacturers  and  others  to  rem- 
edy this  trouble.  This  has  been  shown  particu- 
larly in  the  case  of  Cleveland,  where  great  im- 
provements are  being  made  and  arrests  and 
fines  are  rarely  necessary.  Of  course  there  will 
be  cases  in  all  cities  where  the  law  must  be 
invoked  to  stop  the  nuisance.  This  is  to  be 
expected,  but  it  is  highly  desirable  that  the  num- 
ber of  such  cases  be  restricted  entirely  to  those 
parties  who  by  nature  are  reluctant  to  do  any- 
thing which  is  desirable  for  the  public  welfare. 
It  is  really  surprising  that  so  little  has  been 
accomplished  in  the  way  of  a  general  education 
of  the  people  concerning  the  causes  of  smoke. 
The  essential  facts  are  readily  understood.  They 
do  not  require  a  technical  education  nor  a  deep 
knowledge  of  the  secrets  of  science.    The  report 
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issued  by  the  Chamber  of  Commerce  of  Syracuse 
states  both  the  principles  of  combustion  and  the 
causes  of  smoke  in  six  pages  of  ordinary  octavo 
size.  A  study  of  these  pages  is  a  matter  of  half 
an  hour  or  so,  and  once  the  information  they 
give  is  learned  thoroughly  the  reader  is  in  a 
position  to  talk  intelligently  on  the  subject  of 
smoke  abatement.  He  is  also  in  a  position  to 
avoid  accepting  the  preposterous  claims  occa- 
sionally made  for  patented  devices  to  bring 
about  smokeless  combustion.  Probably  one  rea- 
son that  so  many  people  are  reluctant  to  try  to 
prevent  smoke  is  the  fear  that  they  will  fall 
into  the  hands  of  some  salesman  whose  appara- 
tus is  made  to  sell  and  not  to  work.  Such  peo- 
ple will  find  in  this  report  a  fair  statement  of 
what  can  and  cannot  be  accomplished  by  dif- 
ferent types  of  apparatus.  The  committee  states 
emphatically  that  there  is  no  one  apparatus  which 
will  accomplish  everything  to  be  desired  in  every 
place,  and  it  gives  a  warning  that  the  selection 
of  the  apparatus  for  smoke  prevention  is  some- 
thing which  should  be  entrusted  if  practicable 
to  an  independent  specialist.  There  are  a  great 
many  people  owning  small  plants  who  will  be 
reluctant  to  engage  a  specialist  for  the  small 
installation  necessary  for  their  works,  and  for 
such  people  this  report  will  be  a  boon.  It  is  an 
excellent  example  of  the  good  work  that  can  be 
done  by  such  a  body  as  the  Syracuse  Chamber 
of  Commerce,  when  it  sets  about  jt  in  the  right 
way  and  takes  plenty  of  time  to  do  the  work 
thoroughly   and   impartially. 
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cants  for  credit.  A  good  deal  depends  now  on 
giving  all  credit  that  is  reasonable  for  engineer- 
ing and  industriaf  enterprises,  and  for  this  reason 
a  closer  association  and  supervision  of  the  work 
of  the  credit  man  seems  desirable. 


Notes  and  Comments. 


The  Credit  Man  in  business  organizations  has 
become  a  particularly  important  man  these  days, 
and  because  of  the  talk  going  on  about  over-ex- 
pansion of  business  there  is  danger  that,  by  over- 
conservative  judgment,  he  may  cause  his  asso- 
ciates to  lose  some  good  things.  A  pretty  careful 
study  of  reports  received  by  this  journal  during 
November,  coming  from  all  parts  of  the  country, 
indicates  that  there  is  a  very  large  amount  of 
work  fairly  certain  to  be  undertaken  during  the 
coming  year.  There  is  likely,  however,  to  be 
some  change  in  its  character  as  compared  with 
that  undertaken  at  the  beginning  of  this  year. 
The  anti-railway  laws  in  the  South  have  shut 
down  railway  improvements  there,  but  more  mu- 
nicipal work  seems  likely  to  be  undertaken.  A 
good  many  manufacturing  companies  which  have 
recently  reported  improvements  to  be  under- 
taken by  them  have  apparently  determined  to  con- 
fine this  work  more  to  equipment  and  reconstruc- 
tion than  to  new  buildings.  The  work  that  will  be 
done  will  be  carried  out  for  responsible  people 
of  ample  resources,  who  will  take  advantage  of 
every  flurry  that  lowers  prices  to  secure  whatever 
they  need  at  favorable  rates.  The  flighty  pro- 
motor  will  not  have  much  support  and  he  will 
not  be  in  evidence.  Under  such  conditions,  the 
credit  man  who  is  too  conservative  hurts  his  as- 
sociates and  his  community.  There  is  a  large 
amount  of  engineering  work  greatly  needed,  there 
is  plenty  of  money  for  it,  and  the  only  obstacle 
is  the  tendency  to  be  too  suspicious.  It  has  been 
stated  before  in  this  journal,  and  this  statement 
has  found  general  approval,  that  it  is  highly  de- 
sirable for  the  sound  business  men  of  every  com- 
munity to  get  together  in  an  association  for  mu- 
tual help.  It  has  been  pointed  out  that  such 
an  association  can  be  of  great  aid  financially  in 
a  community  where  the  banks  are  not  rendering 
the  service  they  should.  An  equally  valuable  help 
can  be  afforded  by  maintaining  a  central  credit 
bureau.  This  has  been  done  for  years  by  mer- 
chants in  Is'ew  England  cities ;  in  the  largest 
cities  bitter  commercial  rivals  exchange  informa- 
tion  concerning   the   financial   standing  of  appli- 


The  London  Water  Supply  is  the  subject  of 
an  unusually  interesting  report  made  public  last 
month   by   the   Water   Board   of  the   metropolis. 
Some  years  ago,  when  the  existing  works  were 
under  private  ownership  and  the  London  County 
Council   thought    it   would    be   a   good    thing   to 
build    a    great    system    drawing    a    supply    from 
Wales,  there  was  a  lack  of  harmony  concerning 
the  course  most  desirable  to  pursue.     Since  then 
the   works   have  passed   under   the  control   of  a 
single     commission,    which     has     been    studying 
carefully  the  needs  of  the  future  and  the  means 
of  meeting  them.     The  report  states  the  results 
of  this  study.     Primarily  it  is  based  on  the  utili- 
zation of  the  Thames  by  storage  and  filtration 
until  the  cost  of  works  for  the  purpose  becomes 
greater   than  the  cost  of  works  to  bring  water 
from  Wales.     This  decision  is  a  gratifying  rec- 
ognition of  the  resources  of  sanitary  engineering. 
It  was  not  so  long  ago  that  the  idea  of  utilizing 
river  water,  even  when  filtered,  would  have  been 
regarded   with   grave   doubt,   but   we  now  know 
that   storage   and  filtration   will   furnish   a  good 
supply    from    the    Thames    unless    it    should    be 
polluted  far  more  than  is  now  the  case.     Such 
an    increase    in    pollution   is   extremely   unlikely. 
The  amount  of  water  used  daily  in  the  district 
is    now    about    225,000,000    imp.    gal.,    of    which 
nearly  129,000,000  gal.  are  from  the  Thames  and 
the  remainder  are  from  other  sources  which  can- 
npt  yield   more  than   120,000,000  imp.  gal.   when 
fully  developed.     The  average  daily  flow  of  tlie 
Thames    over    Teddington    Weir    in    the    driest 
year    is    900,000,000    imp.    gal.,    so    that    a    large 
amount  of   water   can   be   diverted   from   it.     A 
study  of  the  probable  growth  of  the  population 
to  be  served  and  its  consumption  of  water  in- 
dicates that  in  1916  the  storage  should  be  37  gal. 
for  each  gallon  of  average  daily  supply,  in  1926 
it  should  be  72  gal.,  in  1941  it  should  be  91  gal., 
and  about  i960  it  should  be  120  gal.     With  such 
an  amount  of  storage  450,000,000  imp.  gal.  can 
be  utilized  from  the  river  at  a     lower  total  ex- 
pense than   water  will  cost   from  other   sources. 
The   Thames   is   capable   of  furnishing   a   larger 
quantity  than  that,  but  the  expense  of  the  addi- 
tional  storage   renders   any   further   development 
of  the  works  undesirable.    The  population  served 
at  that  date  is  estimated  at  the  enormous  total 
of  16,286,000  people,  who  must  be  furnished  35 
imp.  gal.  per  capita  daily,  1.5  gal.  more  than  the 
present     consumption.      The     astounding     thing 
about  the   project  to   the   American   engineer  is 
the   belief   of    the    Water    Board   that   all    these 
great   works    can   be   built   out   of   its   revenues. 
Evidently  the  American  plan  of  paying  for  such 
things    with    the    proceeds    of    bonds    and    thus 
charging  their  expense  to  the  taxpayers  instead 
of   the    consumers    is    not   regarded   with    favor. 
.Another  feature  of  the  report  is-  the  admirable 
foresight     shown     in     the     recommendation     to 
acquire  a  tract  in  Wales  large  enough  to  meet 
the  requirements  for  the  additional  water  in  the 
last  four  decades  of  this   century.     The  princi- 
pality does  not  look  with  favor  on  the  appropria- 
tion of  its  water,  and  it  will  be  far  less  expensive 
and  troublesome  to  acquire  the  needed  territory 
now  than  fifty  years  hence.    The  investment  will 
not   be   entirely   without   returns,   moreover,   for 
by  forestry  and  the  lease  of  the  land  for  graz- 
ing and   agriculture  interest  charges  oh  the  in- 
vestment can   probably  be  considerably   reduced. 
It  must  be  gratifying  to  the  people  of  the  British 
metropolis   to  have   such   a   satisfactory  forecast 
of  future  possibilities  as  the  Water  Board  and' 
its  engineer,  Mr.  Brjan,  present  in  this  compre- 
hensive and  convincing  report. 
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A  GRAVITY  WATER  SUPPLY  SYSTEM  AT  GREELEY,  COLO. 


A  municipal  gravity  water-supply  system,  which 
embraces  various  special  features  of  arrangement 
and  design  has  recently  been  placed  in  service  at 
Greeley,  Colorado.  Greeley  is  a  city  of  about 
7,500  inhabitants,  52  miles  north  of  Denver  on 
the  eastern  slope  of  the  Rocky  Mountains,  and  is 
surrounded  by  an  extremely  productive  agricul- 
tural region,  although  the  mean  average  rainfall 
in  this  locality  is  only  a  little  more  than  14  in.  a 
year.  The  great  productivity  of  the  surrounding 
country  is  due  to  the  fact  that,  almost  without 
exception,  the  land  is  under  irrigation.  Water  for 
irrigation  is  diverted  from  streams  which  have 
their  source  in  springs,  or  in  the  almost  perennial 
snow  fields  in  the  mountains,  the  foothills  of  the 
latter  being  about  30  miles  west  of  Greeley.  The 
largest  of  these  streams  is  the  Cache  La  Poudre 
River,  the  principal  tributary  of  the  South  Platte 
River,  the  normal  and  minimum  flows  of  the 
former  being,  in  fact,  greater  than  those  of  the 
main  stream.  The  waters  of  the  Cache  La 
Poudre  River,  and  of  its  tributaries,  with  the 
exception  of  a  part  of  the  extreme  flood  flows, 
are  entirely  appropriated  for  irrigation  ditches 
which  have  their  headworks  above  Greeley.  Con- 
sequently, the  only  flow  in  the  river  at  the  latter 
during  dry  seasons  is  the  seepage  water  which 
finds  its  way  back  into  the  stream  from  the  irri- 
gated lands. 

Until  the  new  gravity  system  was  placed  in 
operation,  the  water  supply  for  general  consump- 
tion in  Greeley  was  derived  from  an  infiltration 
well  built  in  the  gravel  bed  of  the  river  a  short 
distance  above  the  business  section.  The  distri- 
bution mains  were  operated  imder  direct  press'ure 
from  pumps  in  a  station  on  the  river  bank 
adjacent  to  the  galleries,  a  14,000-gal.  tank  on 
the  hill  above  the  city  maintaining  the  pressure 
during  maximum  consumption.  The  supply  thus 
obtained  and  delivered  was  not  only  exceptionally 
poor  in  quality,  but  was  also  quite  limited  in 
quantity  during  certain  seasons.  The  water  which 
seeps  back  into  the  river  from  the  irrigated  lands 
is  very  highly  impregnated  with  alkali  salts  of 
various  kinds,  a  hardness  of  1,800  parts  per 
1,000,000  being  common  to  it.  These  salts  im- 
part a  decidedly  objectionable  taste  to  the  water 
and  actually  render  it  harmful.  At  the  same 
time,  the  greatest  defect  of  the  water  for  domes- 
tic purposes  b  the  extreme  hardness.  The  water 
in  the  river  at  Greeley  is  also  very  deleterious 
to  boilers,  and  was  entirely  unsuited  for  other 
commercial  uses.  The  infiltration  well  was  prac- 
tically ineffectual  in  reducing  the  extreme  hard- 
ness, although  the  turbidity  which  occurs  in  the 
river  water  under  certain  conditions  was  removed 
by  it. 

Notwithstanding  this  extremely  unsatisfactory 
water  supply,  the  local  geogfraphic  and  hydraulic 
conditions  rendered  the  provision  of  an  adequate 
quantity  of  good  water  an  undertaking  of  ex- 
ceptional magnitude  for  the  comparatively  small 
community  to  be  served.  Ground  water  from 
deep  drilled,  or  bored  wells  in  the  vicinity  is 
generally  good,  but  the  quantity  to  be  obtained  in 
this  manner  is  limited.  No  possibility,  therefore, 
of  obtaining  an  adequate  supply  from  wells  ex- 
isted. As  the  Cache  La  Poudre  River  and  its 
tributaries  are  the  only  permanent  streams  with- 
in a  reasonable  distance  of  Greeley,  It  was  evi- 
dent that  the  only  available  supply  of  surface 
water  to  be  obtained  was  from  this  river.  The 
land  is  irrigated  on  both  sides  of  the  river  above 
Greeley  to  the  foothills  of  the  mountains,  so  in 
order  to  secure  a  supply  free  from  seepage  from 
these  irrigated  lands  the  water  had  to  be  taken 
from  the  river  in  the  foothills,  at  least  36  miles 
from  Greeley. 

While  the  location  of  the  only  satisfactory 
source   of   supply   was   tlius   determined   within 


relatively  narrow  limits,  other  conditions  of  an 
exceedingly  serious  nature  had  to  be  met.  Since 
the  diflference  in  the  value  of  water  rights  in 
the  eastern  and  western  sections  of  this  country, 
or  more  properly  between  the  humid  and  arid 
regions,  is  so  great,  and  because  of  the  almost 
sacred  character  attached  to  such  rights  in  a 
section  in  which  irrigation  is  well  advanced,  the 
conditions  which  were  presented  will  be  treated 
in  considerable  detail.  The  appropriations  of  the 
entire  flow  of  the  river,  up  to  and  including  part 
of  the  storm-water  run-off;  have  become,  under 
decrees  of  the  courts  in  the  order  of  their  appli- 
cation to  actual  use,  vested  rights  of  great  com- 
mercial value,  due  to  the  intense  agricultural 
development  of  the  river  valley.  These  rights 
are,  consequently,  guarded  with  the  utmost  jeal- 
ousy by  the  individual  farmers  who  own  them, 
and  any  infraction  of  them,  or  interference  with 
their  rank  and  precedure  in  priority  is  subject  to 
opposition  and  protest  of  formidable  character. 
From    these    conditions,    the    acquirement    of    9 


diversion  from  the  intake  of  the  ditch  to  a  point 
some  3,000  ft.  upstream  in  order  to  locate  ad- 
vantageously an  intake  for  a  pipe  line  leading 
to  Greeley.  Furthermore,  the  quantity  of  water 
decreed  for  irrigation  purposes  had  to  be  trans- 
ferred to  a  right  for  domestic  and  sanitary  uses. 
The  legal  processes  of  both  such  transfers  fre- 
quently meet  with  strenuous  opposttion  from 
other  water-right  owners.  The  mere  diversion 
of  a  quantity  of  water  from  one  to  another  point 
of  the  river  may  adversely  affect  the  established 
rights  in  the  intervening  section.  Besides,  the 
use  of  water  for  domestic  purposes  is  essentially 
more  imperative  in  its  demands  than  for  irriga- 
tion purposes.  It  also  covers  the  full  year,  while 
water  decreed  for  irrigation  purposes  may  be 
limited  in  right  to  the  irrigation  season,  extend- 
ing from  April  15  to  November  15.  These  trans- 
fers were  nevertheless  made  by  the  court,  so  the 
appropriation  granted  to  the  ditch  placed  fourth 
in  the  order  of  priority,  and  ■permits  the  diversion 
of  the  water  at  the  desired  point.  Less  than 
so  cu.  ft.  per  second  have  been  decreed  to  other 
ditches  ahead  of  this  one  and  as  the  flow  of  the 


Map  of  Pipe  Line  and  Arrangement  of  Headworks. 


legal  right  to  an  adequate  water  supply  at  all 
seasons  of  the  year  and  at  all  stages  of  the  river, 
formed  for  Greeley,  as  it  must  do  for  all  other 
towns  and  cities  in  an  arid  region  where  a  great 
irrigation  development  exists,  a  most  serious 
problem.  In  this  instance,  however,  the  requisite 
rights  were  obtained  at  a  nominal  cost  and  with- 
out conflicting  with  other  appropriators. 

In  the  purchase  of  a  site  on  the  river  at  the 
edge  of  the  foothills,  a  portion  of  the  land 
acquired  conveyed  with  it  the  title  to  an  irri- 
gation ditch  built  from  the  Cache  La  Poudre 
River  in  1862,  which  makes  it  one  of  the  earliest 
ditches  constructed  in  the  valley.  This  ditch 
had  been  used  continuously  for  irrigation  pur- 
poses from  the  time  it  was  built  practically  to 
the  time  it  was  purchased  by  the  city,  and  it 
had  a  carrying  capacity  of  about  7.5  cu.  ft.  per 
second.  The  ditch  did  not,  however,  possess  a 
legal  existence,  so  far  as  the  records  of  appro- 
priations decreed  by  the  courts  showed,  although 
it  had  a  right  to  a  supply  of  water  from  the 
stream,  because  the  formality  of  presenting  a 
claim,  or  statement  of  its  standing  and  of  having 
the  appropriation  of  its  right  decreed  by  the 
courts  had  been  neglected.  The  state  laws  of 
Colorado  contemplate  the  correction  of  such 
omissions,  however,  on  due  notice  to  all  parties 
concerned  in  the  water  appropriations.  Accord- 
ingly, when  the  claim  was  properly  presented  the 
decree  for  the  ditch  was  entered  as  August,  1862, 
with  an  appropriation  of  ^y^  cu.  ft.  per  second. 
It  was  then  necessary  to  transfer  the  point  of 


river  is  rSrely,  if  ever,  less  than  that  quantity,  a 
supply  is  assured  at  all  times.  The  quality  of 
the  supply  is  also  excellent.  The  normal  total 
hardness  of  the  water  is  only  40  parts  per  million, 
as  compared  with  the  1,800  parts  per  million  in 
the  original  supply  of  the  city ;  the  normal  bac- 
terial content  is  remarkably  low,  and  during 
almost  the  entire  year  turbidity  and  color  are 
absent.  The  value  of  a  supply  of  this  character 
to  a  community  in  the  semi-arid  region  in  which 
it  has  been  obtained  is  scarcely  appreciated  in 
sections  of  the  country  where  water  is  plentiful 
and  quality  of  the  supply  is  the  chief  considera- 
tion. 

A  20-in.  wood-stave  pipe  line,  36  miles  long, 
has  been  built  to  deliver  the  water  to  Greeley 
from  an  intake  in  the  river  near  the  head-works 
of  the  old  irrigation  ditch.  In  connection  with 
this  pipe  line,  a  31,000,000-gaI.  storage  and  sedi- 
mentation basin  and  two  i.2S-acre  slow-'sand 
filtration  basins  have  been  built  a  short  distance 
downstream  from  the  intake.  A  s,ooo,ooo-gal. 
receiving  and  distributing  reservoir  has  also  been 
built  on  a  hill,  two  miles  from  the  city.  Sites 
have  also  been  reserved  for  a  second  sedimenta- 
tion basin  of  over  twice  the  capacity  as  the  ex- 
isting one  for  doubling  the  filtering  area  and 
for  a  second  receiving  and  distributing  reservoir. 
Provisions  for  connections  for  these  proposed 
additions  have  been  made  along  with  the  pres- 
ent work,  to  facilitate  future  construction. 

The  ultimate  capacity  of  the  pipe  line  of  the 
new   system   is  s,ooo,ooo  gal.  per  day,   while  the 
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The  31,000,000-Gallon   Sedimentation    Basin. 


normal  average  daily  consumption  in  Greeley 
is  now  about  1,250,000  gal.  In  the  design  it  was 
planned  to  provide  for  a  population  of  15,000, 
with  a  per  capita  consumption  of  300  gal.  This 
allowance  is  not  unusual  in  cities  and  towns  in 
the  arid  or  semi-arid  regions  where  lawns,  trees 
and  all  vegetation  is  wholly  dependent  on  irriga- 
tion. The  construction  of  the  new  system  along 
these  lines  and  the  acquisition  of  the  water  right 
described,  make  ample  provision  for  the  growth 
of  the  city. 

The  intake  of  the  pipe  line  is  only  half  a 
mile  downstream  from  the  mouth  of  the  canon 
of  the  river  in  the  foothills.  About  six  miles 
above  this  intake  the  river  divides  into  two 
branches,  the  North,  and  the  Main  Forks.  The 
water  from  both  forks  is  normally  clear  and  cold, 
since  the  source  of  both  is  springs  and  snow- 
fields  in  the  mountains.  Under  certain  rainfall 
and  flood  conditions,  however,  the  turbidity  of 
both  streams  is  pronounced  for  short  periods. 
The  turbidity  which  occurs  is  due  to  the  wash- 
ing of  the  light  soils  in  the  watersheds  and  is  re- 
markably difficult  to  remove  by  sedimentation. 
The  conditioils  which  cause  it  frequently  occur 
on  different  occasions  in  the  watersheds  of  the 
two  forks,  so  the  water  from  one  fork  may  be 
clear  when  that  in  the  other  is  fouled. 

The  normal  bacterial  content  of  the  water  of 
the  river  above  the  intake  is  unusually  low,  due 
largely  to  the  fact  that  little  or  no  land  on  the 
watershed  is  cultivated  and  the  resident  popula- 
tion is  extremely  scant.  On  the  other  rand,  much 
grazing  land  exists  in  the  catchment  area  of  the 
river  and  large  numbers  of  camping  parties 
frequent  the  mountains  in  this  locality  during 
the  summer.  Consequently,  in  designing  the 
works  the  waters  of  both  forks  of  the  river 
were  considered  to  be  liable  to  immediate  dan- 
gerous contamination,  under  certain  conditions, 
and  to  more  frequent  contamination  in  the  future. 

Under  these  circumstances,  the  storage  and 
sedimentation    basin    and    the    slow-sand    filters 


were  provided,  in  order  that  a  uniformly  clear, 
pure  water  might  be  delivered  to  the  city.  The 
only  other  alternative  to  these  works  would  have 
been  to  extend  the  pipe  line  six  miles  up  the 
canon  to  the  junction  of  the  two  forks  of  the 
river,  so  water  could  be  taken  from  the  Main 
Fork  only,  which  prior  to  the  construction  of 
the  new  works  was  considered  to  be  free  from 
turbidity,  although  subsequent  observations  have 
disproved  this.  Such  an  extension  would  have 
cost  quite  as  much  as  the  works  that  have  been 
built,  owing  to  the  difficult  and  expensive  char- 
acter of  the  construction  work  required  to  make 
it.  Moreover,  the  supply  would  have  still  been 
subject  to  periods  of  turbid  water  and  to  the 
possibility  of  dangerous  contamination.  The 
storage  and  sedimentation  basin  that  has  been 
built  has  sufficient  capacity  to  supply  the  sys- 
tem, during  the  short  periods  when  the  turbidity 
of  the  river  is  the  worst,  without  requiring  any 
water  to  be  drawn  from  the  river  during  these 
periods.  It  also  has  enough  capacity  to  permit 
a  considerable  percentage  of  the  bacteria  as  well 
as  the  rarely  occurring  turbidity,  to  be  removed 
by  sedimentation.  The  slow-sand  filters  have 
already  demonstrated  that  they  will  reduce  the 
bacterial  content  well  within  what  is  considered 
a  safe  limit  for  a  domestic  supply. 

Headivorks.  .\  loose-rock  diverting  dam,  6  ft. 
high  and  10  ft.  wide  on  top,  has  been  built  across 
the  river  at  the  intake  where  the  width  of  the 
stream  channel  is  about  125  ft.  The  bed  of  the 
channel  in  this  vicinity  is  gravel  and  small 
boulders.  The  latter  and  a  quantity  of  broken 
rock,  in  pieces  containing  from  2  to  6  cu.  ft.  «ach, 
were  used  in  making  the  dam,  the  downstream 
face  being  built  on  a  slope  of  about  5  to  I  and 
the  upstream  face  i  to  i.  The  dam  was  made 
only  tight  enough  to  raise  the  stream  level  above 
it,  in  order  that  water  might  be  diverted  into 
the  intake.  The  loose-rock  construction  has  al- 
ready been  subjected  to  as  nearly  severe  flood 
conditions  as  may  be  expected  to  occur,  without 


material  damage,  and  it  is  considered  to  be  as 
well  adapted  for  the  service  required  as  a  more 
expensive   masonry   structure. 

The  intake  to  the  20-in.  wood-stave  pipe  line 
is  simply  a  concrete  chamber  at  one  end  of  the 
diverting  dam,  with  an  opening,  protected  with 
a  rack  screen,  connecting  it  with  the  river.  A 
manhole  is  provided  in  the  top  of  ttie  chamber 
so  that  the  latter  may  be  entered.  A  vent  is 
placed  in  the  'pipe  line  just  below  the  intake  to 
permit  the  escape  of  air  that  enters  the  line  at 
the  latter. 

The  pipe  line  is  on  the  right  bank  of  the  river 
for  about  half  a  mile  from  the  intake,  and  then 
crosses  the  river  at  a  wide  place  in  the  channel 
of  the  latter,  close  to  the  upper  end  of  the  sedi- 
mentation basin.  This  first  part  of  the  pipe  line 
involves  no  special  features  of  construction,  ex- 
cept the  river  crossing  was  made  with  cast-iron 
pipe. 

Sedimentation  Basin.  The  sedimentation  basin 
and  the  filters  are  along  the  foot  of  a  high  hill, 
between  the  river  and  an  irrigation  ditch,  which 
has  its  intake  at  the  upper  end  of  the  sedimenta- 
tion basin  and  skirts  the  base  of  the  hill.  The 
sedimentation  basin  was  built  to  fit  the  ground, 
so  is  irregular  in  plan,  its  extreme  width  being 
500  ft.  and  extreme  length  1,400  ft.  It  is  partly 
in  excavation  and  partly  in  embankment.  The 
embankments  are  20  ft.  wide  on  top,  have  3.  1% 
to  I  slope  on  the  outer  faces  and  a  2  to  i  slope 
on  the  inner  faces.  They  were  built  with  ma- 
terial from  the  excavation,  which  was  hauled  into 
place  by  teams  and  scrapers.  The  inner  slopes 
are  protected  with  hand-laid,  rip-rap,  consisting 
of  small  glacial-drift  boulders.  The  basin  is  not 
otherwise  lined,  but  is  practically  water-tight. 
The  outer  slope  of  the  upstream  embankment  is 
liable  to  wash  during  flood  flows,  so  it  is  well 
protected  with  a  layer  of  rip-rap  of  fair-sized 
boulders,  the  top  of  the  embankment  being  placed 
5  ft.  above  the  highest  known  flood  level,  which 
occurred  in  1904. 
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The  ao-in.  wood-stave  pipe  line  extends  along 
the  river  side  of  the  basin,  close  to  the  toe  of  the 
outer  slope  of  the  embanionent  on  that  side.  An 
inlet  connection  to  the  basin  from  the  pipe  line  is 
made  at  the  outer,  upstream  comer.  This  con- 
nection is  a  ao-ia  cast-iron  pipe,  laid  under  the 
embankment  to  a  point  40  ft.  inside  the  inner 
slope,  and  is  provided  with  a  gate  valve  so  the 
flow  in  it  may  be  controlled.  The  outlet  from 
the  basin  is  through  a  riser  in  an  8-ft.  circular 
concrete  chamber,  in  the  downstream  end  of  the 
basin,  close  to  the  inner  toe  of  the  slope  of  the 
embankment  on  the  river  side,  the  bottom  of 
the  basin  sloping  to  this  corner.  Water  can  be 
drawn  into  the  riser  in  the  outlet  chamber 
through  four  ao-in.  connections,  all  at  different 
levels,  one  of  these  is  at  the  bottom  and  permits 
the  basin  to  be  drawn  down  entirely;  the  sec- 
ond is  8,5  ft  above  the  bottom;  the  third  6  ft. 
above  the  second,  and  the  fourth  is  an  overflow, 
which  prevents  the  depth  of  the  water  in  the 
basin  becoming  more  than  16  ft.  at  the  outlet. 
Each  of  the  three  lower  connections  is  provided 
with  a  gate  valve  in  the  chamber.  The  connec- 
tion between  riser  in  the  chamber  and  the  20-in. 
wood-stave  line  has  a  valve  in  it  near  the  junc- 
tion with  that  line;  a  valve  is  also  placed  in  the 
latter  near  this  connection.  The  arrangement  of 
valves  permits  the  basin  to  be  by-passed,  if  de- 
tired,  or  the  flow  in  the  pipe  line  above  the 
basin  may  be  cut  off  and  the  supply  drawn  from 
the  basia  The  reservoir  can  also  be  drained  by 
a  24-inch  sewer  leading  to  the  river. 

The  site  for  the  second  sedimentation  basin 
is  immediately  down  stream  from  the  first,  the 
two  basins  being  arranged,  in  fact,  to  have  a 
common  embankment  at  their  adjacent  ends. 
The  two  filters  that  have  been  built  are  800  ft. 
downstream  from  the  lower  end  of  the  proposed 
sedimentation  basin,  space  being  left  on  their 
upstream  side  for  the  two  proposed  additional 
filters  and  for  the  house  and  grounds  of  the  at- 
tendant who  is  in  charge  of  the  filters  and  head- 
works. 

Fillers.  The  two  filters  which  have  been  built 
are  in  a  single  open  basin,  210  x  330  ft,  in  plan 
at  the  top,  which  is  formed  partly  in  excavation 
and  partly  by  embankments.  The  embankments 
are  20  ft  wide  on  top  and  have  both  faces  on  a 
slope  of  1 3/2  to  I.  The  inner  slopes  of  the  em- 
bankments and  the  bottom  of  the  filters  are  lined 
with  6  in.  of  concrete.  A  reinforced  concrete  di- 
vision wall  on  the  transverse  center  line  of  the 
basin  separates  the  latter  into  the  two  indepen- 
dent filters,  each  with  a  filtering  area  of  1.25 
acres.  No  covering  was  provided  for  the  filters, 
as  many  years'  experience  in  the  operation  of  the 
open  slow-sand  filters  of  the  Denver  Union 
Water  Oj.,  at  Denver,  Colo.,  under  climatic  con- 
ditions very  similar  to  those  existing  at  the 
filters  of  this  system  it  considered  to  show  that 
the  reduction  in  cost  of  operation  produced  by  the 
covers,  under  the  existing  conditions,  would  not 
have  justified  the  increased  cost  of  such  con- 
struction. 

The  operation  of  the  filters  is  controlled  from 
a  ao  X  ao  f t  concrete  gate  chamber  built  in  the 
embankment,  at  the  upstream  end  of  the  division 
wall.  This  chamber  is  surmounted  by  a  sub- 
stantial brick  house  of  quite  satisfactory  appear- 
ance. .  The  chamber  contains  all  the  necessary 
inlet,  outlet  arid  drainage  connections  for  the  two 
existing  filterj,  andfor  the  two  proposed  addi- 
tioiul  filters  as  well.  The  20-in.  wood-stave  pipe 
line  extends  along  the  river  side  of  the  filters 
and  has  rwo  20-in.  lines  leading  from  it  to  the 
gate  ckambex^.  one  for.  an  inlet  and  one  for  an 
outlet.     Both   of   these   lines   are   cast-iron    pipe 
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laid  under  the  embankment,  which  will  be  com- 
mon to  the  two  existujg  and  the  two  proposed 
filters,  when  the  latter  are  built.  The  inlet  has 
two  tees  inserted  in  it  in  the  gate  chamber,  with 
four  20-in.  inlet  connections,  one  for  each  filter, 
provided  in  these  tees.  As  in  all  of  the  connec- 
tions for  the  two  proposed  additional  filters,  the 
inlets  provided  for  the  latter  are  fitted  with 
blank  flanges.  Each  inlet  connection  is  fitted  , 
with  a  gate  valve  and  ends  in  an  open  chamber 
in  the  adjacent  corner  of  the  filter,  the  sides  of 
this  chamber  being  carried  above  the  sand  level 
in  the  filter.  Four  connections  to  the  20-in.. out- 
let are  provided,  one  for  the  underdrainage  sys-^ 
tem  of  each  filter ;  these  connections  are  arranged 
in  the  gate  chamber  the  •  same  as  the  inlet  cotl- 
nections. 

A  i2-in.  drain  leads  from  the  gale  chamber  to 
the  river.  A  6-in.  connection  to  this  drain  for 
each  filter  permits  the  water  over  the  sand  in  the 
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centage  of  carbonates  contained  in  the  water  to 
be  low,  as  might  be  expected,  since  the  river 
water  is  practically  free  from  salts  at  this  point. 

Table    1. — Analyses    of    Sand    in    Filters. 

Mechanicat  Analyses —  Sample  i.  Sample  3. 

.Mean  Diameter.  Per  Cent.  Per  Cent. 

Les.<  than  0.13  ni.m 0.125                  0.034 

Between  0.13  and  0.27  ni.m...  0.590                  0.23s 

lietween  0.27  and   1.00  m.m...  89.585                82.731 

Between   1.00  and  5.00  m.m...  9.700                17.000 

Over  5.00  m.m. . ., 0.000                0.000 

Total    100.000  100.000 

Chemical  Analysis  to  determine 

Carbonates —  Per  cent.  Per  Cent. 

Lime   (as  carbonates) 0.42  0.36 

Magnesia   (as  carbonates) 0.064  0.112 

Total' carbonates   0.484  0.472 

V;      . 

Tire-  6,8(X)  cu.  yd.  of  gravel  and  sand  in  the 
two  filters  were  hauled  about  a  mile  from  the 
river  in  wagons.  The  gravel  was  screened  by 
hand,  and  the  sand  and  gravel  were  washed  in 
a  flume,  the  same  as  gold  was  formerly  washed 


'oGr^f:!?!^/ 


'  a 


Plan 


Connections  at  Receiving  and  Distributing  Reservoir. 


filters  to  be  drawn  off.  An  overflow  coimection 
to  the  i2-in.  drain  from  each  filter  prevents  the 
water  in  the  filter  exceeding  a  depth  of  6  ft. 
above  the  bottom. 

The  underdrainage  system  of  each  filter  con- 
sists of  a  24-in.  main  drain,  on  the  longitudinal 
center  line  of  the  filter,  with  6  in.  lateral  drains. 
These  drains  are  all  vitrified  sewer  pipe,  laid 
with  open  joints.  The  lateral  drains  are  14  ft. 
apart  and  extend  to  within  3  ft.  of  the  sides  of 
the  filter.  The  end  of  the  main  drain  distant 
from  the  outlet  end  'is  0.7  ft.  higher  than  the  lat- 
ter end,  and  each  lateral  has  a  fall  of  0.4  ft.,  in- 
suring drainage. 

A  minimum  depth  of  3  ft.  of  filtering  materials 
is  placed  over  the  underdrains,  i  ft.  of  gravel  at 
the  bottom  surrounding  the  underdrains,  with  a 
ft.  of  sand  over  it.  Washed  gr.-ivel  from  the 
river  was  found  to  be  entirely  satisfactory  for 
the  purpose.  The  gravel  in  the  lower  7  in.  of 
the  I -ft.  layer  was  required  to  remain  on  a 
screen  with  i-in.  meshes,  but  to  contain  very 
few  stones  over  2  m.  diameter.  Over  this  coarse 
gravel  is  a  2,'-^-in.  layer  of  gravel,  which  will 
pass  a  screen  with  i-in.  meshes,  but  he  retained 
on  one  with  f^-in.  meshes.  The  gravel  in  the 
remaining  2J/2  in.  would  all  pass  a  screen  with 
.>^-in.  meshes,  but  is  coarser  than  ordinary  sand, 
and  free  from  fine  material.  Sand  of  excellent 
character  was  also  obtained  from  the  river.  Two 
mechanical  analyses  of  this  sand  are  shown  in 
the  accompanying  table,  from  which  the  high  co- 
efficient of  uniformity  is  evident.  Chemical  anal- 
ysis made  of  the  same  samples  showed  the  per- 


in  placer  mining.  A  permanent  incline,  built  in 
one  corner  of  each  filter,  permitted  the  washed 
gravel  and  sand  to  be  hauled  into  the  filters  in 
wagons,  but  it  was  found  more  advantageous  and 
and  equally  satisfactory  to  dump  the  materials 
over  the  sides  of  the  embankment  and  to  dis- 
tribute them  by  wheel  barrows.  The  inclines  are 
intended  for  use  in  removing  the  dirty  sand 
scraped  from  the  filters  and  in  replacing  clean 
sand,  as  it  was  impracticable  to  install  mechanical 
sand   handling  apparatus. 

The  head-works  of  the  supply  system,  includ- 
ing the  filters,  are  operated  by  an  attendant  who 
has  had  long  experience  in  the  work  of  this 
character,  and  lives  in  a  house  provided,  adja- 
cent to  the  filters,  by  the  city.  The  experienced 
attendant,  at  a  salary  somewhat  in  advance  of 
the  amount  for  which  an  inexperienced  man  could 
be  secured  is  an  unusual  proceedure  in  the 
management  of  municipal  works  of  the  character 
and  size  of  these,  but  the  slight  additional  cost 
has  already  proved  a  profitable  investment,  as 
more  uniform  results  from  the  filters  and  lower 
maintenance  charges  are  thus  assured. 

The  filters  were  placed  in  operation  on  Sept. 
4,  last,  but  the  results  of  only  a  single  series  of 
tests  to  determine  their  bacteriological  efficiency 
is  I  available.  Three  samples  of  water  taken, 
from  the  inlet  to  the  filters  on  Nov.  3  showed, 
after  four  days  plating,  310,  320  and  335  colonies 
per  cubic  centimeter,  respectively,  while  two  sam- 
ples taken  from  the  effluent  the  same  day  de- 
veloped only  38  and  47  colonies,  after  four  days' 
plating.      From    this    test    the    efficiency    of    the 
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filters  was  8679. per  cent.  In  considering  this 
efficiency  it  must  be  borne  in  mind  that  the 
bacterial  content  of  the  raw  water  is  unusually 
low  and  that  the  water  was  practically  free  of 
sediment  at  the  time.  From  Sept.  8  to  Oct.  30, 
inclusive,  a  bacteriological  analysis  of  the  water 
delivered  from  the  tap  in  the  city  was  made  each 
alternate  day.  An  abstract  of  the  results  of  these 
analyses  is  shown  in  the  accompanying  Table  2, 
from  which  the  uniformly  small  number  of  bac- 
teria is  evident.  The  rather  large  number  of  bac- 
teria from  Sept.  8  to  16  inclusive,  is  considered 
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which  crossings  and  connections  cast-iron  pipe 
was  used.  The  staves  were  cut  from  Douglas 
fir,  free  from  all  defects  that  would  impair  their 
strength  or  water  tightness,  and  were  at  least  i fj 
in.  thick  when  put  into  the  pipe.  The  edge  of 
the  staves  were  planed  to  true  radial  lines  and 
then  cut  so  as  to  form  a  double  tongue  and 
grooved  joint  between  each  two  staves.  The  pipe 
is  banded  with  double-galvanized  wire,  having  a 
tensile  strength  of  not  less  than  6o,coo  lb.  and  not 
more  than  70,000  lb.  The  wire  was  spaced  on 
the    pipe    according    to    the    following    formula : 


Hauling   Wood-Stave   Pipe. 

to  be  due  to  the  sediment  and  impurities  in  the 
pipe  line  and  other  parts  of  the  new  system. 

Table  2. — Colonies  Per  Cubic  Centimeter  in   Tap 

Water  in  Greelev. 

Date.                   48  hrs.  96  hrs.  Date,  48  hrs.  96  hrs. 

Sept.    8  750         ...  Oct.    7     68  184 

Sept.  10  625         ...  Oct.    9     77  19' 

Sept.  12  568         ...  Oct.  II     64  185 

Sept.  14  500  ...  Oct.  13     81  217 

Sept.  16  200  . . .  Oct.  15     68  206 

Sept.  18  76          ...  Oct.  17     52  173 

Sept.  20  118  387  Oct.  20    29  125 

Sept.  22 80  449  Oct.  21     43  109 

Sept.  24 73  381  Oct.  23     57  203 

Sept.  26  61  388  Oct.  25     49  181 

Sept.  28 58  ...  Oct.  27     46  194 

Oct.    3  65  186  Oct.  30     41  189 

Oct.    ;;  $1  165 

Pipe  Line.  The  country  drops  away  gradually 
towards  Greeley  from  the  filters,  the  latter  being 
340  ft.  above  the  receiving  and  distribution  reser- 
voir, but  the  topography  is  rough  and  broken 
in  many  places.  Considering  this  rough  nature 
of  the  country,  the  pipe  line  has  an  exceptionally 
straight  alignment  and  very  satisfactory  grades. 
In  general,  the  line  follows  down  the  valley  of 
the  Cache  La  Poudre  River.  To  within  8  miles 
of  Greeley,  it  is  up  along  the  base  of  hills  which 
skirt  the  right  side  of  the  valley,  and  then 
crosses  the  river  and  continues  on  the  left  side 
of  the  valley  to  Greeley.  From  the  head-works 
to  this  crossing  of  the  river,  8  miles  from  Gree- 
ley, the  pipe  line  takes  a  nearly  direct  course 
and  is  laid  on  a  remarkably  smooth,  even  grade, 
with  few  special  features,  except  the  crossings 
of  several  streams  and  irrigation  ditches,  at 
which  crossings  cast-iron  pipe  was  used.  In 
crossing  from  the  right  to  the  left-hand  side  of 
the  river  valley,  advantage  was  taken  of  a  low 
<livide  on  the  left  side  of  the  valley  which  per- 
mitted the  higher  ground  on  that  side  to  be 
reached.  '  From  this  crossing  to  the  receiving 
reservoir  the  country  is  particularly  broken  and 
hilly,  but  even  under  these  adverse  conditions  a 
comparatively  straight  line,  with  few  abrupt 
grades,  was  secured. 

Automatic  air  valves  are  placed  at  summits 
in  the  line  as  required,  and  blow-off  valves  and 
connections  at  convenient  low  points.  At  a  point 
about  three  miles  from  the  receiving  reservoir 
where  the  pipe  rises  to  within  12  ft.  of  the  hy- 
draulic grade  line  a  section  of  20-in.  pipe  was 
placed  on  the  line  as  a  surge  chamber. 

Machine-banded  wood-stave  pipe  was  used  for 
the  entire  line,  except  at  stream  crossings  and 
the  connections  to  the  reservoirs  and  basins,  for 
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a  temporary  frame  structure,  40x125  ft.  in  plan. 
The  equipment  in  it  was  alt  motor  driven,  thus, 
greatly  reducing  the  danger  from  fire.  The  stavM 
were  cut  to  shape  from  the  square  timbers  by 
two  planers,  which  also  formed  the  tongues  and 
grooves  on  the  edges.  The  finished  staves  were 
placed  in  an  accumulating  machine,  in  which  they 
were  formed  into  the  pipe  lengths,  and  the  ends 
of  the  lengths  cut  square  and  turned  on  the  out- 
side. The  continuous  bands  were  then  wound 
on  the  lengths  by  another  machine.  The  com- 
plete pipe  lengths  were  finally  delivered  to  a 
tank  outside  the  building,  in  which  they  were 
dipped  to  receive  an  asphalt  and  tar  coating,  ap- 
plied to  protect  the  bands. 

The  location  of  the  pipe  line  greatly  simplified 
the  delivery  of  the  pipe  from  the  factory  to  the 
trench,  since  the  maximum  haul  from  a  railroad 
station  at  any  point  on  the  line  was  not  over 
■1  miles.  The  pipes  were  hauled  from  the  vari- 
cnis  railroad  sidings  to  the  work  on  ordinary  four- 
wheel  wagons,  a  single  team  being  able  to  draw 
seven  to  nine  i6-tt.  sections  at  a  load.  Care  was 
taken  after  the  pipe  left  the  factory  to  prevent 
injury  to  the  coating,  and  after  the  pipe  was  in 
place  all  bands  on  which  the  coating  had  been 
injured  were  painted  with  asphalt  and  tar. 

The  pipe  trench  was  made  uniformly  30  in. 
wide  and  4  ft.  deep.  With  the  exception  of  about 
2,000   linear    feet   of   rock    work,   the   excavation 
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Spacing  in  inches  =  43000d'  -=-  DH,  in  which 
d  =  diameter  of  the  wire,  D  =  diameter  of  pipe 
and  H  =  head  on  the  line  in  feet.  The  maxi- 
mum spacing  under  any  conditions  was  3  in.,  and 
No.  4  Washburn  &  Moen's  gauge  wire  was  the 
smallest  used. 

The  pipe  was  made  in  6  to  16  ft.  lengths,  over 
so  per  cent,  of  the  lengths  being  at  least  10  ft. 
long.  The  lengths  were  sawed  square  at  the 
ends  and  turned  smooth  on  the  outside  for  a 
width  of  4  in.  from  each  end.  to  provide  for  the 
couplings  used.  These  couplings  are  of  wood- 
stave  pipe,  each  8  in.  long,  and  are  made  just 
large  enough  to  fit  snugly  over  the  turned  ends 
of  the  pipe  lengths.  They  are  banded,  with  a 
factor  of  safety  twice  that  of  the  pipe,  with  in- 
dividual round  wires  not  less  than  yi  in.  in 
diameter,  and  of  the  same  tensile  strength  as 
the  banding  of  the  pipe. 

The  lumber  for  the  pipe  was  shipped  to  Greeley 
from  the  State  of  Washington  in  2x4-in.  and 
ix6-in.  sticks  of  varying  lengths,  the  pipe  being 
made  in  a  factory  built  in  connection  with  the 
work.  This  factory  was  erected  close  to  the  rail- 
road in  Greeley,  in  order  to  facilitate  delivery 
of  the  pipe  to  the  line.   The  factory  building  was 


was  made  with  a  Buckeye  traction  ditching  ma- 
chine. This  machine  worked  to  great  advantage 
and  greatly  increased  the  speed  and  reduced  the 
cost  of  the  trenching.  For  nearly  7  miles  from 
the  intake  of  the  pipe  line,  the  trench  was  al- 
most continuously  in  a  stratum  of  gravel,  con- 
taining numerous  small  boulders,  with  much  of 
the  gravel  of  a  cementing  nature.  The  balance 
of  the  trench,  however,  was  mostly  in  hard  clay, 
with  the  exception  of  about  a  mile  of  gravel  and 
boulders  near  the  receiving  reservoir.  The  ditch- 
ing machine  dug  from  600  to  1,000  ft.  of  trench 
in  a  lo-hr.  day  in  the  gravel  and  boulders,  an 
average  day's  run  in  such  materials  being  about 
800  ft.  In  the  clay  and  other  soils  the  machine 
frequently  finished  2,500  ft.  of  trench  in  a  day, 
1.600  ft.  being  normally  dug  under  such  condi- 
tions. Since  the  machine  requires  only  four  men 
to  operate  it,  the  cost  of  the  trenching  was  very 
low.  In  fact,  the  contract  price  was  only  9  cents 
per  linear  foot,  but  at  least  a  fair  profit  was 
made  at  that  very  low  price. 

Receiving  and  Distributing  Reservoir. — The 
S,ooo,ooo-gal.  receiving  and  distributing  reservoir 
on  the  hill  above  the  city  is  224  ft.  square  in  plan 
at  the  bottom,  and  is  built  in  excavation  and  em- 
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bankments.  The  tops  of  the  embankments  are 
16  ft.  above  the  bottom  of  the  reservoir  and  are 
20  ft  wide  on  top,  with  ij4  to  i  slopes  on  both 
sides.  The  inner  slopes  of  the  embankments  and 
the  bottom  of  the  reservoir  are  lined  with  6  in. 
of  concrete. 

In  order  to  exclude  sunlight  from  the  filtered 
water,  and  thus  prevent  growths  of  obnoxious 
algae  in  the  reservoir,  the  latter  was  covered 
with  a  flat  wooden  roof  carried  by  concrete  col- 
umns. These  columns  are  in  regular  transverse 
and  longitudinal  rows,  spaced  14  ft.  apart  on 
centers  in  one  direction  and  18  ft.  In  the  other. 
They  are  18  in.  square  at  the  base,  I2j4  ft  high 
and  6  in.  square  at  the  top.  Each  column  stands 
on  a  square  pier,  independent  of  the  concrete 
lining  of  the  bottom,  and  is  reinforced  with  two 
vertical  J4-in.  Johnson  corrugated  bars.  Although 
these  columns  have  a  comparatively  small  cross 
section,  they  were  quite  readily  built  by  making 
the  forms  in  two  parts,  an  upper  and  a  lower, 
and  casting  the  lower  6  ft  of  the  columns  before 
the  top  sections  of  the  forms  were  placed. 

The  wooden  roof  has  6x6-in.  timber  girders, 
spaced  14  ft  apart  on  centers  on  the  transverse 
rows  of  columns,  with  2x8-in.  joists,  4  ft  apart, 
in  the  opposite  direction.  The  joists  are  braced 
together  by  a  row  of  2X4-in.  bridging  between 
each  two  girders.  The  flooring  consists  of  ixio- 
in.  by  i6-ft.  roofing  boards.  The  roof  contains, 
alternately,  one  and  two  30-in.  by  i6-ft  trap- 
doors in  the  I4xl8-ft  bays. 

This  roof  cost  $6,000  complete,  including  the 
concrete  columns.  It  is  considered  to  be  entirely 
satisfactory  for  the  purpose,  as  the  snowfall  in 
the  vicinity  is  relatively  light,  so  no  heavy  live 
loads  will  be  brought  on  it.  As  the  maximum 
level  in  the  reservoir  is  I  ft.  below  the  lowest 
part  of  the  roof,  and  as  no  covering  is  to  be 
placed  over  the  roof,  the  lumber  may  also  be  ex- 
pected to  last  a  long  time  in  the  dry  climate. 

The  additional  receiving  and  distributing  reser- 
voir, which  it  is  proposed  to  build  when  required, 
will  be  at  one  end  of  the  present  one,  the  two 
baWng  a  common  end  embankment.  An  i8xl8-ft. 
concrete  gate  chamber,  surmounted  by  a  brick 
bouse,  has  been  built  in  the  incoming  end  of  this 
embankment  and  is  arranged  with  inlet  and  out- 
let connections  for  both  reservoirs,  so  the  future 
work  will  be  greatly  simplified.  The  20-in.  pipe 
line  from  the  head  works  is  laid  longitudinally 
under  this  embankment,  passing  through  the  bot- 
tom of  the  gate  chamber.  Two  tee  connections 
are  placed  in  the  pipe  line  in  the  chamber,  pro- 
viding for  an  inlet  and  an  outlet  for  each  reser- 
voir. Each  of  these  inlets  and  outlets  is  fitted 
with  a  gate  valve  and  the  pipe  line  has  a  gate 
valve  between  the  two  tee  connections,  so  water 
may  be  passed  through  either  reservoir,  or  both 
reservoirs  by-passed.  The  inlet  to  the  reservoir 
delivers  into  a  2x3-ft.  flume,  12  ft.  long,  which  is 
suspended  from  the  reservoir  roof,  close  to  the 
gate  chamber.  The  outlet  is  connected  to  a  sump 
in  the  bottom  of  the  reservoir  just  outside  the 
inner  to«  of  the  slope  of  the  embankment  An 
overflow  is  provided  so  the  maximum  depth  of 
water  in  the  reservoir  will  be  12  ft.  At  this 
depth  the  water  surface  is  176  ft.  above  the  cen- 
tral part  of  Greeley  and  produces  60  to  70  lb. 
pressure  at  the  fire  hydrants  in  the  city. 

The  pipe  line  is  connected  in  the  gate  cham- 
ber with  a  20-in.  waste  pipe  leading  to  an  ad- 
jacent irrigating  ditch,  so  it  can  be  drained.  An 
8-in.  connection  to  this  waste  pipe  is  also  pro- 
vided for  each  reservoir  in  the  gate  chamber. 
This  connection  ends  in  a  sump  in  the  bottom 
of  the  reservoir,  so  the  reservoir  may  be  drained. 
A  standpipe,  consisting  of  two  sections  of  20-in. 
cast-iron  pipe,  was  placed  on  the  pipe  line  near 
the  gate  chamber,  in  order  to  provide  sufficient 
head  to  flush  the  reservoir  when  the  latter  is 
empty. 


A  6-in.  connection  to  the  pipe  line  is  made  in 
the  gate  chamber  and  is  carried  into  the  reser- 
voir, where  it  connects  with  three  lines  of  2-in. 
pipe  extending  across  the  reservoir  with  hose 
connections  at  suitable  intervals. 

The  new  water  supply  system  for  Greeley, 
which  has  been  described  herewith,  was  designed 
by  Mr.  George  G.  .Xnderson,  consulting  civil  and 
hydraulic  engineer,  of  Colorado,  and  was  built 
under  his  supervision  by  The  Jacobson  Bade  Co., 
of  Portland,  Ore.  The  City  Council  of  Greeley, 
to  whom  credit  is  largely  due  for  the  adoption 
of  the  various  modern  features  of  the  system 
as  suggested  by  tlie  engineer,  are  as  follows :  Mr. 
F.  J.  Green,  mayor,  and  Messrs.  F.  M.  Barber, 
A.  W.  Jacobs,  J.  B.  Phillips,  C.  H.  Ward,  D.  H. 
Strohl  and  W.  C.  Wilson,  of  which  Messrs.  Wil- 
son, Phillips  and  Ward  were  the  water-works 
committee.    The  Pacific  Coast  Pipe  Co.,  of  Bal- 


The  Harbor  Works  at  Dover,  England. 

By  C.  O.  Burge,  M.  Inst.  C.  E. 


A  few  months  ago  reference  was  made  to 
tliese  works  in  an  article,  more  especially  in 
connection  with  the  proposed  Channel  Ferry, 
which,  as  was  pointed  out,  is  of  special  interest, 
as  virtually  making  Dover  a  Continental  as  well 
as  a  British  port.  Atlantic  passengers  landing 
there  will,  when  the  ferry  is  established,  be  able 
to  proceed  without  further  change  equally  to 
any  part  of  the  Continent  as  well  as  Great 
Britain,  and,  vice  versa,  the  same  considerations 
applying  to  freight.  In  reference  to  the  ferry,'  a 
deputation  headed  by  Lord  Weardale,  the  chair- 
man of  the  ferry  company,  had  an  interview  on 
Oct  24  last  with  the  president  of  the  British 
Board  of  Trade,  a  Cabinet  minister,  who  ex- 
pressed  the   warm   approval   of   the   government 
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lard.  Wash.,  furnished  the  lumber  and  built  the 
wood-stave  pipe.  The  total  cost  or  the  entire 
system,  including  all  construction,  water-rights, 
rights-of-way,  legal  expenses  and  so  forth,  was 
between  $360,000  and  $365,000. 


The  Stadium  in  which  the  Olympic  games  will 
be  held  next  year  at  the  Franco-British  Exhibi- 
tion, London,  is  now  under  construction.  It  is 
oblong  in  plan,  with  straight  sides  and  semi-cir- 
cular ends,  and  measures  594x1,000  ft.  over  all. 
The  arena  besides  the  large  turf-covered  space 
for  games,  will  contain  a  bicycle  track  35  ft.  wide, 
a  running  track  25  ft.  wide,  and  a  swimming 
tank  50x335  ft.  The  total  capacity  is  about  75,- 
000  persons.  Seats  are  arranged  in  32  tiers  along 
the  straight  sides,  while  standing  room  arranged 
in  65  tiers  is  provided  in  the  semi-circular  ends. 
The  inclined  stringers  supporting  the  tiers  are  of 
15-in.,  42-lb.  I-beams,  20  ft.  apart,  and  are  carried 
by  latticed-channel  columns,  braced  longitudinally 
and  transversely.  The  risers  consist  of  channels 
fixed  to  the  stringers  by  means  of  forged  stools. 
The  tiers  are  of  reinforced  concrete,  averaging  2 
in.  thick,  the  steel  consisting  of  indented  bars 
1-3  in.  square,  spaced  12  in.  apart.  Seats  of 
wooden  lath  are  to  be  fixed  to  the  concrete.  On 
the  flat  sides  the  seats  are  covered  by  a  roof 
with  a  span  of  61  ft.  8  in.,  having  an  overhang  of 
17  ft.  10  1-2  in.  The  roofing  is  of  corrugated 
sheets.  The  space  under  the  seats  will  be  used 
for  offices,  restaurants,  and  like  purposes.  There 
is  an  open  space  10  ft.  wide  in  front  of  the  seats 
from  which  numerous  entrances  are  provided. 


to  the  scheme,  in  preference  to  the  rival  one  of 
the  tunnel,  now  set  aside.  The  deputation,  be- 
sides the  chairman,  consisted  of  Sir  C.  Rivers 
Wilson,  chairman  of  the  Grand  Trunk  Ry.,  Can- 
ada; Admiral  Sir  Cyprian  Bridge,  Colonel  Ivor 
Phillips  and  the  Hon.  George  Peel.  The  French 
authorities  were  subsequently  approached  and 
also  gave  their  approval  of  the  scheme,  which 
we  may,  therefore,  hope  to  see  put  in  hand  at 
an  early  date.  But  apart  from  this,  Dover  as  a 
present  port  of  call  for  an  increasing  number  of 
Atlantic  liners  claims  our  attention,  while  the 
British  Admiralty  have  almost  completed  very 
large  works,  in  order  to  make  the  port  a  naval 
base,  and  their  operations  are  of  considerable  in- 
terest as  affording  one  of  the  latest  examples  of 
harbor  construction.  Originally  there  was  a 
commercial  harbor  only  at  the  extreme  west  side 
of  the  port,  consisting  of  a  structure  called  the 
Admiralty  pier,  2,000  ft.  long,  sheltering  on  the 
west  the  entrance  to  the  tidal  harbor,  and  the 
Wellington  and  Granville  docks  (see  map), 
there  being  no  shelter  from  south  or  east.  This 
accommodated  the  cross  channel  traffic  for  years. 
So  long  ago,  however,  as  the  time  of  Sir  Walter 
Raleigh  the  advantages  of  Dover  as  a  naval 
port  were  recognized  by  that  far-seeing  states- 
man, fliough  it  was  not  till  about  two  and  a  half 
centuries  after  his  time,  viz.,  in  1840,  that  steps 
were  taken  by  the  appointment  of  a  commission 
to  give  effect  to  his  ideas.  The  plans,  subse- 
riuently  improved,  have  now  resulted  in  the 
followipif  works : 

The   Prince  of  Wales   Pier,  2,920  ft.  long,  di- 
viding the  commercial   from  the   future   Admi- 


December  14,  1907. 

ralty   harbor.     This    is    roughly    parallel    to    the 
original  Admiralty  pier  and  eastward  of  it  and 
of  the  entrance  to  the  tidal  harbor ;  secondly,  the 
extension  of  the  latter  pier,  approximately  east- 
erly, to  double  its  original  length,  making  it  4,000 
ft.  long,  and  a  northeasterly  spur  from  it  nearly 
midway  on   the  extension,  towards  the  head  of 
the  Prince  of  Wales  pier,  enclosing  as  the  com- 
mercial harbor,  68  acres.     The  mouth  of  this  is 
475    ft.    wide,    facing    nearly    east,    and    is    pro- 
tected by   the  remainder  of  the   Admiralty  pier 
extension.     The  naval  harbor,  which  has  an  area 
of  610  acres,  lies  to  the  eastward  and  is  bounded 
on   the   west  by   the   Prince   of  Wales   pier  and 
the  extension,  beyond  the  spur,  of  the  addition  to 
the  original  Admiralty  pier;  and  on  the  east  by 
■  a  pier  springing  from  the  shore  about  lyi  miles 
east   of   the    Prince   of   Wales   pier   and    running 
south  for  2,942  ft.     The  harbor  is  protected  from 
the  south  by  a  breakwater  extending  from  near 
the  end  of  the  pier  just  mentioned  to  within  740 
ft.  of  the  head,  on  the  west,  of  the  Admiralty 
pier  extension.     The  gap  between  the  east  pier 
and    the    breakwater.    650    ft.    wide,    forms    the 
eastern    entrance.      The   breakwater    is    4,212    ft. 
long  and  is  so  aligned  as  to  finish  westerly  some- 
what nearer  to  the  shore  than  the  pier  head  of 
the    extension,    so   that    the   western   740-ft.    en- 
trance is  partly  sheltered  from  the  west. 

The  government  works  also  include  a  reclama- 
tion,  250  ft.   wide,  extending  for  3,910  ft.   from 
the  foot  of  the  cliffs  on  which  the  ancient  Dover 
Castle    stands,    dominating,    in    the    center,    the 
whole  harbor,  to  the  root  of  the  east  pier.     The 
depth  of  water  at  low  water  is  only  from  14  ft. 
to  19  ft.  within  1,000  ft.  from  the  coast  line,  in- 
creasing to   from  30  to  40   ft.  within  a   further 
belt    of    1,000   ft.,    so    it    will    be   seen    what   in- 
creased accommodation   will  be   afforded  by  the 
works  outlined  above.     The  "Dreadnought"  and 
battleships  of  even  greater  size   can   be   berthed 
alongside  at  almost  any  part  of  these  piers.     It 
is  proposed  also  to  connect  the  east  pier,  by  rail 
through  a  tunnel  under  the  cliff,  with  the  rail- 
way, some  distance  inland,  which  connects  Dover 
with  Chatham  and  Woolwich,  the  great  military 
and  naval  arsenals,  so  that  the  ships  of  war  can 
thus  be  the  more  readily  supplied  with  material. 
In   conjunction   with    Sheerness,    in   the  Thames 
estuary,  Dover  harbor  will  form  an  effective  base 
for  British  naval  operations  in  the  North  Sea. 

As  to  the  commercial  harbor,  the  Admiralty 
have  hitherto  allowed  the  use,  with  some  neces- 
sary interruptions,  owing  to  construction  opera-, 
tions,  of  the  northeast  side  of  the  Prince  of 
Wales  pier  for  transatlantic  service,  but  it  is 
understood  that,  in  order  to  make  the  division 
between  the  naval  and  commercial  portion  dis- 
tinct, the  transatlantic  steamers  will  berth  in  the 
future  within  the  latter  division.  Quite  re- 
cently, we  understand,  an  arrangement  has  been 
made  between  the  railway  company  and  the 
harbor  board  for  the  erection  of  a  new  station 
and  wharf  extension  at  the  eastern  side  of  the 
original  Admiralty  pier  for  the  better  accommo- 
dation of  the  ordinary  cross-channel  traffic,  and 
though  the  site  for  the  special  landing  device  for 
the  channel  ferry  is  not  yet  definitely  fixed,  it 
must  necessarily  be  close  by. 

A  bill  is  to  be  promoted  in  the  forthcoming 
session  of  the  British  Parliament  to  obtain 
powers  to  build  two  graving  docks  at  Dover. 
The  larger  of  the  two  will  be  about  950  ft.  in 
length  and  no  ft.  wide,  with  a  depth  <Si  33  ft.  It 
will  be  therefore  capable  of  taking  the  largest 
ship  in  the  British  navy. 

For  ocean  traffic  to  or  from  London  and  the 
ports  of  Northern  Europe,  Dover  possesses,  as  a 
port  of  call,  one  great  advantage  in  these  days 
of  record  voyages.  Such  traffic  must,  in  any 
case,  pass  close  to  the  heads  of  the  new  harbor. 
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so  that  there  is  no  detour,  while  a  call  at  South- 
ampton entails  a  considerable  one  up  Spithead 
and  Southampton  water  at  slow  speed,  while 
Plymouth  Sound  also  requires  a  deviation  from 
the  direct  route.  A  smaller  advantage  might  be 
mentioned,  that  is,  that  Dover  is  only  about  one 
hour  and  a  half  by  rail  from  London,  and  the 
terminus  there  is  the  most  central  in  that  city. 

The    harbor    works,    which    have    been    mostly 
carried  out  by   Messrs.    S.   Pearson  &   Son,  are 
chiefly  constructed  of  concrete  blocks  and  gran- 
nite.     The   Prince  of  Wales   pier,   however,    for 
1,200  ft.   from   the   shore  line,   is  of  iron   screw 
piles,   the   remainder   of  its   full   length   of  2,920 
ft.  being  of  concrete.    We  are  indebted  to  "Engi- 
neering"  for  the  information  on  which  the  fol- 
lowing  outline   of  the  concrete  work   is   based: 
The    bottom    is    of   chalk   and    chalk   marl,    and 
marl    and    flint,    very    tenacious    for    anchorage 
purposes,  and  was  considered,  after  ■  levelling  by 
divers,   as   a   good    foundation   for   the   concrete 
blocks,  which  are  6  to  i,  and  range  up  to  40  tons 
m  weight,  the  maximum  size  being  14  ft.  by  11 
ft.    6    in.    by   6    ft.    6   in.    high.     The     bond     is 
formed  by  the  variation  in  the  size  of  the  blocks. 
Above  low  water  level  the  work  is  grouted  with 
2  to  I  cement  mortar  and  is  faced  with  granite, 
the  face  blocks  being  joggled  with  4  to   i   con- 
crete   pins    fitting    into    circular    cavities    in    ad- 
joining ones.     The  faces  above  low  water  have 
a  slight  batter,  below  they  are  stepped,  the  east 
pier  being  40  ft.  above  and  a  maximum  of  47  ft. 
below   that  level,  the  widths  at  top  and  bottom 
being   47.6    ft.    and   54    ft.     Along   the   seaward 
sides,  there  are  aprons  of  40-ton  concrete  blocks 
formed    with    a    curve    to    dissipate    the    waves. 
The    retaining   wall    for   the    reclamation   is   also 
of  concrete  blocks,  and  granite  facing  and  cop- 
ing, with  filling  in  of  chalk.     The  progress  in  the 
science  of  engineering  construction  is  shown  by 
the   fact  that  80  to  90  ft.   per   annum   was   the 
rate   of  progress   in   the  original   Admiralty  pier 
finished  in  1871,  while  the  rate  in  the  new  harbor 
has  ranged  from  450  ft.   to  1,500  ft.  per  annum. 
Messrs.  Coodc,   Son  &  Matthews,  the  head  of 
which  firm.  Sir  William  Matthews,  is  at  present 
President  of  the  Institution  of  Civil   Engineers, 
are  the  engineers,   Mr.   A.   G.   Vaughan-Lee,   M.' 
Inst.  C.  E.,  being  in  local  charge.    Major  Sir  H. 
Pilkington.    R.    E..    K.    C.    B.,    represented    the 
admiralty  from   1895  to  1906. 
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Belt   Conveyors    are   used   extensively   in   the 
mine   head\yorks   of  the   New   Kleinfontein    Co., 
Transvaal.      Of    the    seventeen    belts    used,    the 
waste  system  contains  five  working  in  succession, 
the  last  two  on  top  of  a  dump  130  ft.  high.    They 
handle  an  average  of  1,358  tons  of  waste   rock, 
sand  and  ashes  per  day  and  are  30  in.  wide.    The 
longest  is  454   ft.   between   pulley   centers.     The 
second  belt  runs  horizontally  in  a  deep  cut  for 
no  ft.,  then  rises  to  the  surface  and  continues  at 
an  inclination  of  19}^  deg.  to  the  top  of  a  light 
steel  tower  60^  ft.  high.    Between  this  tower  and 
a  similar  but  higher  one,  195  ft.  distant,  the  third 
belt  is  carried  by  two  inverted  bow-string  trusses. 
When    the    spoil    had    reached    the    top    of    the 
higher    tower    a    fourth    belt    was    installed    and 
carried  on  a  boom  swung  from  a  6o-ft.  steel  mast. 
The   boom   was   originally  20   ft.   long,   but  was 
extended  in  sections  as  the  dump  required,  until 
it  reached  140  ft.    A  fifth  belt  was  then  installed. 
It  is  carried  on  a  164-ft.  double  cantilever  of  two 
trusses,   supported  at   the  center  on  a  turn-table 
carriage,  which  runs  on  a  track  20  ft.  from  the 
edge  of  the   dump.     By   this   combination   of   a 
swinging  boom  and  a  traveling  cantilever  the  dis- 
charge end  moves  in  the  arc  of  a  circle  through 
an  angle  of  170  deg.,  with  the  mast  as  the  center. 
The  belts  are  electrically  driven,  the  speeds  vary- 
ing from  27s  to  340  ft.  per  minute. 


The  Chamber  of  Commerce  of  Syracuse,  N.  Y.; 
appointed  a  commitee  some  time  ago  to  conduct 
an  impartial  investigation  of  the  ways  and  means 
of  abating  smoke.  This  committee  consisted  of 
Dr.  John  A.  Mathews,  chairman,  and  Messrs. 
John  H.  Barr,  W.  H.  Blauvelt,  Carleton  A.  Chase, 
William  Kent,  J.  D.  Pennock  and  John  E.  SweeL 
This  committee  has  recently  made  a  valuable  re- 
port on  the  subject.  It  has  reached  the  conclusion 
that  in  a  place  like  Syracuse  the  abatement  of 
smoke  is  desirable  on  aesthetic  and  economical 
grounds  rather  than  one  of  public  health.  A 
study  of  what  has  been  done  elsewhere  has  also 
led  the  committee  to  the  opinion  that  the  passage 
of  an  ordinance,  no  matter  how  drastic,  will  not 
remedy  the  smoke  evil.  The  enforcement  of  the 
ordinance  must  be  rendered  unnecessary  by  the 
hearty  co-operation  of  steam  users.  When  it  can 
be  demonstrated  that  economics  may  be  effected 
by  improved  methods  of  firing,  the  enforcement 
of  the  ordinance  becomes  a  voluntary  act  of  en- 
lightened self-interest  on  the  part  of  the  manu- 
facturers. 

Hand  Firing.— The  first  remedy  suggested  by 

the  committee  for  smoky  chimneys  is  proper 
hand-firing,  which  seems  to  be  given  more  atten- 
tion in  Great  Britain  and  Europe  than  here.  The 
committee  points  out  that  an  inteligent  fireman 
IS  worthy  of  good  pay,  for  many  ignorant  and 
careless  men  doubtless  waste  more  than  their 
wages  daily.  This  is  especially  true  in  small 
plants,  and  small  plants  preponderate  in  every 
city,  and  in  these  plants  the  possibility  of  great 
economics  through  the  installation  of  mechanical 
stokers  is  small.  Yet  firemen  can  hardly  be  ex- 
pected to  know  intuitively  the  chemistry  of  com- 
bustion, and  certain  it  is  that  they  have  never 
been  instructed  in  the  fundamental  principles  of 
their  occupation.  Muscle  and  endurance  have 
been  considered  the  chief  elements  in  the  make- 
up of  a  firemah,  and  the  arduous  duties,  too  often 
performed  in  the  dark,  hot  and  ill-ventilated  base- 
ments, have  not  attracted  many  nffen  of  intelli- 
gence. 

The  committee  suggests  that  we  might  follow 
the  example  of  the  Prussian  Government,  which 
makes  an  annual  appropriation  for  the  purpose 
of  giving  instruction  to  firemen.  Both  academic 
instruction  and  practical  demonstration  is  in- 
cluded in  the  course.  In  connection  with  Prus- 
sian government  buildings  and  works,  where  sta- 
tionary boilers  are  in  use,  it  is  required  that: 
"As  far  as  is  in  any  way  feasible,  care  should  be 
taken  that  only  such  persons  as  have  satisfactorily 
managed  furnaces  for  a  considerable  time,  shall 
be  employed  as  independent  firemen.  If  these 
persons  have  not  gone  through  a  satisfactory 
course  at  a  fireman's  school,  opportunity  should 
be  given  them  as  far  as  possible  to  attend  one." 
Only  when  all  methods  of  careful  management 
and  supervision  of  firemen  and  selection  of  fuel 
have  failed  to  abate  smoke,  do  the  authorities 
recommend  trying  special  appliances  of  a  mechan-  • 
ical  sort. 

In  St.  Louis  the  Smoke  Abatement  Department 
causes  to  be  posted  in  every  boiler-room  a  list 
of  "Directions  for  Firing."  These  are  intended, 
primarily,  for  the  users  of  low  pressure  steam 
heating  plants.  In  such  plants,  especially,  and  in 
all  other  hand-firing  boilers,  efficiency  is  im- 
proved and  smoke  may  be  greatly  lessened  by 
close  adherence  to  the  following  rules: 

I—Fire  frequently  in  small  quantities  and  at 
regular  intervals. 

2 — Break  up  lumps  to  fist  size. 

3 — Carry  a  level  surface  over  entire  grrate. 

4 — Avoid  thin  and  bare  spots  on  grate. 

5 — Keep  the  fires  clean. 

6— Fire  one  door  at  a  time,  and  wait  until  that 
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fire  is  in  good  shape*b«fore  charging  the  other 
door. 

7 — Leave  furnace  door  slightly  ajar  for  one 
minute  after  each  firing. 

These  rules  are  good,  if  firemen  will  follow 
them,  but  the  committee  holds  that  a  more  cer- 
tain solution  of  the  problem  in  apartment  houses 
and  small  buildings,  where  the  demand  for  steam 
is  too  light  to  require  the  hot  fire  which  is  es- 
sential to  perfect  combustion  and  smokelessness, 
is  the  use  of  anthracite  or  smokeless  coal  or 
coke,  or  better  still,  to  make  use  of  central  heat- 
ing plants  of  sufficient  capacity  to  ensure  proper 
attention  to  economical  methods  of  combustion 
and  coal  handling. 

Prof.  Goss,  referring  to  the  method  of  treat- 
ing the  small  plant  smoke  nuisance,  writes  as  fol- 
lows: "The  wisest  and  most  effective  course  to 
follow  with  reference  to  such  fires  is  to  provide 
a  satisfactory  substitute  and  then  abolish  them. 
So  far  as  such  plants  are  now  employed  in  the 
production  of  power,  they  can  be  rendered  un- 
necessary through  the  cheaper  and  more  effective 
distribution  of  electrical  power.  So  far  as  steam 
from  such  boilers  may  at  present  be  used  for 
heating,  they  can  be  rendered  of  no  effect  through 
the  supply  of  heat  from  a  central  station." 

It  seems  to  the  committee  that  a  combination 
of  good  hand  firing  and  mechanical  stoking  will 
give  real  success,  i.  e.,  -train  men  to  operate 
scientifically  the  score  or  more  of  excellent  me- 
chanical devices  now  on  the  market.  The  com- 
mittee believes  the  methods  adopted  by  the  Ham- 
burg Smoke  Abatement  Society  are  so  sound  in 
principle,  as  to  warrant  publishing  a  description 
of  their  aims  and  work,  by  Mr.  J.  B.  C.  Kershaw, 
of  London. 

"The  Hamburg  Verein  fur  Feuerungs-Betrieb 
and  Rauchbekampfung  is,  however,  an  entirely 
voluntary  organization  of  steam-users,  and  its 
members  are  only  bound  by  the  common  desire 
to  obtain  greater  efficiency  and  less  smoke  from 
their  steam-raising  plants.  The  society  has  now 
.(in  1906)  been  in  existence  three  and  a  quarter 
years,  and  the  following  account  of  its  organiza- 
tion, aims  and  work,  is  drawn  from  an  explana- 
topy  pamphlet  and  from  the  two  annual  reports 
which  have  been  issued  since  its  inauguration  in 
October,   1902. 

"The  work  of  the  society  is  controlled  by  a 
committee  of  six  to  nine  members,  elected  an- 
nually. The  technical  and  scientific  work  is  un- 
dertaken by  the  staff  of  experts  retained  by  the 
society  for  this  special  work.  At  the  date  of  the 
last  report  this  staff  consisted  of  a  chief  engineer, 
two  assistant  engineers,  two  instructors  for  fire- 
men, and  one  clerk,  while  for  special  steam- 
raising  and  other  trials,  three  additional  assistants 
had  also  been  employed.  The  chief  engineer  at- 
tends the  committee  meetings  and  takes  part  in 
the  discussions  relating  to  the  work  of  the  so- 
ciety. The  funds  of  the  society  are  drawn  from 
three  sources :  From  the  annual  subscription  of 
its  members ;  from  payment  for  special  work  and 
reports  for  its  members;  from  payments  for  out- 
side work. 

"The  society  is  thus  entirely  self-supporting, 
aitd  its  success  is  dependent  upon  the  value  of 
the  return  it  makes  to  its  members  for  their 
contributions  and  fees.  It  is,  therefore,  gratify- 
ing to  note  that  the  membership  shows  steady 
growth.  Starting  with  a  few  members  in  Octo- 
ber, 1902,  the  register  contained  60  firms  and  249 
boilers  at  the  end  of  September,  1905,  and  fifteen 
months  later  these  had  increased  to  115  firms  and 
351  boilers.  The  report  for  the  year  1905  is  not 
yet  published,  but  I  am  informed  by  the  chief  en- 
gineer that  the  membership  is  now  150,  with 
420  boilers  under  their  control. 

"The  objects  of  the  society,  as  set  forth  in  the 
rules,  are  the  attainment  of  the  highest  possible 
efficiency  from  the  heating  and  boiler  plants  of 
its  members,  with  the  least  possible  emission  of 


smoke.  To  this  end  regular  examination  of  these 
plants  and  of  the  methods  of  working  them  is 
undertaken  by  the  expert  staff  of  the  society, 
and  suggestions  are  made  for  improvements  when 
such  are  required.  The  education  and  control 
of  the  firemen  in  the  proper  performance  of  their 
duties  are  also  undertaken  by  the  fireman-in- 
structors on  the  staff  of  the  society.  Compara- 
tive tests  of  fuel,  and  tests  of  smoke-prevention 
and  other  appliances  of  a  similar  character,  are 
also  carried  out  by  the  expert  staff,  and  the  re- 
sults are  circulated  amongst  members  of  the  so- 
ciety. 

"Members  of  the  society  can  demand  that  their 
boiler  or  heaiing-plant  shall  be  regularly  in- 
spected, and  that  its  working  shall  be  tested  and 
reported  on  at  least  three  times  a  year.  They 
have  also  the  right  to  consult  the  chief  engineer 
of  the  society  regarding  improvements  and  altera- 
tions in  the  design  and  working  of  their  plant. 

"They  on  their  side  are  bound  to  allow  the 
chief  engineers  and  other  members  of  his  staff 
free  access  to  their  heating  and  boiler-plants  at 
all  times,  and  are  bound  to  make  the  necessary 
provisions  for  conducting  the  tests.  They  are 
also  required  to  carry  out  the  suggestions  made 
for  improving  the  efficiency  of  the  plant,  espe- 
cially as  regards  the  abatement  of  smoke,  and  to 
submit  to  the  chief  engineer  all  plans  for  ex- 
tension of  the  plant,  or  for  change  in  the  methods 
of  work. 

"Each  boiler  or  heating-plant,  when  brought 
under  the  control  of  the  expert  staff  of  the 
society,  is  tested  at  the  earliest  possible  date, 
and  a  written  report  upon  the  results  of  the  ex- 
amination is  submitted  to  the  owner.  Should  the 
firing  have  proved  inefficient,  one  of  the  firemen 
instructors  is  sent  to  the  works  to  give  practical 
instruction  to  the  firemen  employed  there,  and 
tests  of  the  plant  are  made  at  intervals  until  this 
fault  is  remedied.  Defects  in  design  are  similarly 
dealt  with. 

"The  annual  subscription  to  the  society  for 
members  without  any  boiler  or  heating-plant  is 
20  marks  ($5.00).  Members  having  boilers  or 
furnaces  which  they  desire  to  place  under  the 
control  of  the  experts  of  the  society,  pay  a  fur- 
ther 20  marks  annually  for  each  boiler  or  fur- 
nace. 

"The  extra  charges  for  tests  and  reports  are 
based  upon  the  time  spent  upon  them  and  the 
number  of  experts  employed.  Engineers  are 
charged  for  at  the  rate  of  20  marks  per  day,  and 
firemen-instructors  at  5  marks  per  day.  Special 
reports  upon  patented  appliances  are  charged  for 
at  the  customary  rates ;  members  receive  a  special 
discount  of  30  per  cent,  on  these,  as  compared 
with  outsiders." 

Steam  Jets. — There  are  many  forms  of  applica- 
tion of  the  steam  jet  to  boilers.  Sometimes  the 
steam  is  applied  below  and  sometimes  above  the 
grate.  Below  the  grate  the  effect  is  perhaps 
slightly  to  increase  the  draft,  but  mainly  to  soften 
the  clinkers.  Above  the  grate  the  steam  jet  is 
essentially  for  the  purpose  of  inducing  a  draft 
of  air  over  the  fire  and  to  mix  the  air  with'  the 
gases  from  the  coal.  The  steam  itself  is  not  a 
source  of  any  heat. 

Many  devices  for  smoke  prevention  which  are 
based  on  the  use  of  the  steam  jet  are  of  little 
value,  the  committee  says,  and  seem  to  be  made 
only  to  sell.  Others  are  carefully  worked  out 
in  their  details  and  are  really  of  use,  especially 
when  properly  applied  to  meet  the  special  con- 
ditions, and  when  combined  with  a  device  for 
automatically  adjusting  the  supply  of  air  to  the 
volume  of  gases  produced.  Based  on  the  fact 
that  the  volume  of  gases  is  great  immediately 
after  fresh  coal  is  charged  and  slowly  falls  off 
until  the  next  firing,  these  devices  open  a  damper 
above  the  fire  immediately  after  the  closing  of 
the  fire-door,  and  by  a  dash-pot  arrangement  this 
damper  is  slowly  closed,  thereby   regulating  the 


supply   of   air  between  the   maximum   and   mini- 
mum amount  needed. 

A  number  of  such  devices  are  in  successful 
use,  and  when  properly  applied  and  operated  will 
prevent  smoke.  The  cost  of  their  installation  is 
low  compared  with  stokers,  but  they  effect  econ- 
omy in  coal  consumption  only  to  the  extent  to 
which  they  more  perfectly  burn  the  gases  by  the 
admission  of  neither  too  little  nor  too  much  air 
to  meet  the  varying  requirements  of  the  fire. 

Dozvn-draft  Furnace. — The  principle  ultilized 
in  the  operation  of  this  furnace,  according  to 
the  committee,  is  not  unlike  that  of  the  under- 
feed stokers,  inasmuch  as  the  volatile  hydro- 
carbons pass  through  the  green  fuel  before  reach- 
ing the  combustion  zone.  The  result  is  that  the 
volatile  gases  are  intimately  mixed  with  the  sup- 
ply of  air  as  they  are  distilled  off  and  the  con- 
ditions are  favorable  for  complete  combustion 
when  these  gases  attain  the  ignition  temperature. 

The  down-draft  furnace,  according  to  the  com- 
mittee, is  effective  in  reduction  of  smoke  when 
properly  handled,  and  it  is  not  difficult  to  secure 
very  satisfactory  results  so  far  as  smoke  preven- 
tion is  concerned.  It  has  the  advantage  over 
mechanical  stokers  in  small  plants,  since  the  rela- 
tive economy  of  the  down-draft  furnace  is  sub- 
stantially as  high  with  a  single  boiler  as  with 
a  large  plant.  The  very  complete  combustion 
is  favorable  to  good  economy  of  fuel  and  the  pos- 
sibility of  high  temperature  of  the  products  of 
combustion  may  result  in  a  very  considerable 
increase  in  the  effective  capacity  of  the  boiler. 
The  down-draft  furnace  is  usually  hand-fired, 
though  large  plants  are  frequently  fed  by  a  so- 
called  automatic  gravity  system. 

This  furnace  is  considered  well  adapted  to 
single  boilers  or  to  plants  too  small  to  warrant 
the  installation  of  automatic  stokers.  It  may  be 
expected  to  effectively  reduce  the  smoke  emitted 
from  the  stack  under  reasonably  favorable  condi- 
tions, and  to  do  it  economically.  The  down-draft 
furnace  requires  a  good  draft  for  the  best  re- 
sults and  is  not  so  well  adapted  as  certain  forms 
of  automatic  stokers  to  plants  which  must  be 
forced  at  times  greatly  in  excess  of  normal  ca- 
pacity. 

Mechanical  Stokers. — The  large  number  of  me- 
chanical stokers  which  have  been  developed  may 
perhaps  be  conveniently  divided  into  four  types. 
First,  the  forwardly  inclined  grate,  of  which  the 
Roncy  stoker  is  an  example.  Second,  the  V-shaped 
grate,  of  which  the  Murphy  stoker  is  a  repre- 
sentative. Third,  the  under-feed  stoker.  Fourth, 
the  chain  grate.  There  are  a  number  of  suc- 
cessful applications  of  the  principles  represented 
by  all  of  these  types,  and  there  are  records  of 
very  successful  performances  of  installations  of 
many  variations  of  each  type.  While  each  has 
special  features  of  excellence,  yet  some  installa- 
tions and  conditions  are  better  suited  to  one 
type  and  some  to  another,  according  to  the  com- 
mittee, and  it  is  of  the  greatest  importance  that 
in  the  selection  of  a  stoker  the  owner  should 
make  sure  that  he  has  the  type  best  suited  to  his 
conditions,  and  that  the  details  of  the  particular 
apparatus  are  developed  on  sound  mechanical 
lines  and  based  on  mature  experience. 

While  it  can  hardly  be  called  a  mechanical 
stoker,  the  application  of  pulverized  fuel,  which 
has  been  made  familiar  by  its  extended  use  in 
cement  burning,  for  example,  has  had  some  suc- 
cess in  firing  boilers.  It  can  hardly  be  said, 
however,  that  this  method  has  passed  the  ex- 
perimental stage.  It  is  claimed  that  combustion 
can  always  be  maintained  with  entire  absence  of 
smoke  and  with  great  economy,  in  that  only  about 
the  theoretical  amount  of  air  is  required,  and 
the  coal  is  very  thoroughly  burned,  the  remain- 
ing ash  being  a  fine,  clean  powder.  The  very 
high  temperatures  are  attended  with  some  prac- 
tical difficulties,  which  perhaps  may  be  overcome 
with   more  experience. 
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From  the  point  of  view  of  smoVc  prevention 
tlie  automatic  stoker  is  merely  a  means  for  feed- 
ing the  coal  uniformly  into  the  fire,  and  therefore 
uniform  production  of  hydrocarbon  gases.  Uni- 
form conditions  make  it  much  easier  to  maintain 
perfect  combustion  of  the  hydrocarbons,  and 
hence  to  prevent  smoke,  but  very  many  instal- 
lations  of   automatic   stokers   smoke   very   badly, 


Southern  Pacific  Improvements. 

Pending  the  final  reports  of  the  engineers  who 
are  at  work  upon  plans. for  the  electrification  of 
its  lines  across  the  Sierras,  the  Southern  Pacific 
Co.  is  carrying  out  improvements  which  will 
immediately  have  the  effect  of  greatly  bettering 
traffic  conditions  between  Sacramento  and  True- 


Construction  Train    on    the   Cascades   Bridge    in    California. 


is  shown  in  the  fact  that  beginning  last  month 
the  possible  capacity  of  trains  across  the  moun- 
tains has  been  increased  from  30  to  45  cars,  and 
the  likelihood  of  another  congestion  of  trans- 
continental freight,  such  as  this  year  witnessed, 
would  seem  to  be  avoided. 

The  Southern  Pacific  line  to  Ogden  it  a  single 
track,  and  traffic  is  carried  on  in  both  directions 
at  once  by  the  use  of  sidings  or  passing  tracks. 
Between  Roseville  and  Truckee  there  are  24  of 
these  passing  tracks,  and  the  average  length  of 
each  has  been  1,950  feet.  Half  of  the  24  are  in 
the  46  miles  of  snow-sheds,  which  inclose  the 
road  between  Blue  Canyon  and  Truckee.  The 
large  consolidation  locomotives  have  pulled 
freight  trains  whose  greatest  possible  capacity, 
limited  by  the  length  of  the  sidings,  was  about 
30  box  and  flat  cars.  To  each  of  these  sidings  is 
being  added  some  700  ft.  of  new  track,  and  with 
the  24  sidings,  each  2,600  ft.  long,  it  will  be  pos- 
sible to  dispatch  freight  trains  hauled  by  three 
i-ngines,  of  45  cars  each.  With  45  cars  moving  in 
the  same  time  that  has  been  required  to  move 
iwo-thirds  that  number,  it  is  patent  how  the  sav- 
ing in  train  movements  will  facilitate  the  hand- 
ling of  traffic. 

What  a  great  undertaking  was.  the  lengthening: 
of  these  sidings  is  apparent  when  it  is  remem- 
bered that  all  of  them  are  on  a  mountain  divi- 
sion, where  for  the  most  part  the  roadbed  is  a 
shelf  blasted  out  of  the  solid  rock,  and  that  half 
of  the  sidings  lie  in  the  snow  sheds  where  every 
foot  of  extension  means  the  reconstruction  and 
widening   of   a   corresponding   length   of   shed. 

The  work,  which  is  under  the  general  super- 
vi.sion  of  District  Engineer  R.  M.  Drake,  is  being 
carried  out  by  Assistant  Resident  Engineer  E. 
C.  Morrison.  It  began  about  the  middle  of  July. 
The  graders  and  track  layers  comprised  400- 
Greeks,  160  Hindus,  and  50  Italians  in  addition 
to  50  or  60  native  workmen.     Three  and  a  half 


often  quite  as  badly  as  furnaces  witli  poor  hand- 
firing 

In  order  to  prevent  smoke,  it  is  quite  as  nec- 
essary to  maintain  the  proper  conditions  for 
good  combustion  with  stokers  as  without  them. 
To  insure  these  conditions,  it  is  customary  to 
build  a  fire-brick  arch  over  the  stoker,  either  in 
the  shape  of  a  Dutch  oven  in  front  of  the  boiler 
setting,  which  is  usually  the  better  plan  where 
room  permits,  or  the  arch  is  thrown  across  the 
fire-box  between  the  fire  and  the  boiler.  It  is 
usually  quite  difficult  to  maintain  an  arch  in  this 
position,  owing  to  the  high  temperature  to  which 
the  brick  work  is  subjected  on  both  sides,  and 
many  devices  have  been  put  forward  to  maintain 
these  arches.  One  type,  which  appears  so  far  to 
be  quite  successful,  consists  of  special  shaped 
bricks,  which  are  perforated,  so  that  air  from 
the  outside  is  permitted  to  travel  the  whole 
length  of  the  arch  within  the  chambers  or  flues 
formed  by  these  perforations,  and  is  delivered, 
considerably  heated,  at  the  rear  end  of  the  arch, 
where  it  supplies  the  air  for  the  final  combustion 
of  the  gases.  The  heat  absorbed  by  this  air  keeps 
the  bricks  sufficiently  cool  to  prevent  their  de- 
struction. The  Dutch  oven  construction  has  the 
advantage  that  this  arch  is  free  to  radiate  its 
heat  through  the  top,  and  it  is,  therefore,  rela- 
tively easy  to  maintain. 


S.MOKESTACK  CiNDERS  from  locomotives  arc 
being  used  for  making  producer  gas'  at  two 
places  in  Germany  by  the  railway  administration. 
The  plant  at  Koenigsberg  has  three  generators 
and  three  double-acting  gas  engines,  each  of  180 
h.  p.  capacity.  The  engines  are  direct  connected 
to  electric  generators.  The  other  plant  has  two 
gas  generators  and  two  single-acting  gas  engines, 
each  of  90  h.  p.  Both  plants  are  said  to  be  giving  ' 
satisfaction,  the  consumption  of  cinders  being  re 
ported  from  1.3  to  2.4  lbs.  per  horse  power,  vary- 
ing with  the  load. 


The   Turntable   at    Roseville,   Cal. 


kee.  By  these  improvements  the  company  has 
theoretically  increased  by  50  per  cent,  the  effi- 
ciency of  its  freight  service  across  the  mountains 
by  additional  sidings,  while  the  great  freight  ter- 
minal at  Roseville,  on  which  work  is  now  well 
under  way,  will  further  facilitate  the  handling  of 
transcontinental   traffic. 

The  immediate  effect  of  these  track  extensions 


miles  of  steel  track  was  laid,  and  it  was 
necessary  to  build  6,000  ft.  of  double  snowshed 
at  a  cost  of  $16  a  foot.  Seven  gangs  of  20  car- 
penters each  were  employed  on  this  new  work 
and  in  making  repairs  in  the  sheds.  Seven  mil- 
lion feet  of  lumber,  which  came  from  mills  along 
the  line,  was  used. 
Between  Smart  and  Tunnel  13  the  excavation 
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was  in  loose  rock,  which  was  removed  without 
great  difficulty,  except  at  Crystal  Lake,  where  the 
work  was  in  granite,  which  yielded  only  to  Bur- 
leigh drills  and  a  great  deal  of  Giant  powder. 
At  Summit,  which  is,  as  its  name  denotes,  at 
the  top  of  the  mountains,  an  entirely  new  track 
3,100  ft.  in  length  has  been  put  in  to  handle  the 
traffic  which  always  congests  at  such  a  point. 
Here,  too,  the  65-ft.  steel  turntable  was  taken 
out  and  replaced  by  an  80-ft  table,  to  accom- 
modate the  largest  engines. 

In  addition  to  the  sidings,  a  double  track  is 
being  laid  between  TriKkee  and  Winsted,  a  dis- 
tance of  2.7  miles.  A  year  ai?o  work  was  begun 
on  a  double  track  between  Elvas  and  Loomis,  21 
miles  apart.  This  is  complete,  except  for  the 
6  miles  between  Roseville  and  Loomis. 

The  heaviest  grade  in  the  Sierras  is  2.2  per 
cent,  at  a  point  between  Summit  and  Truckee 
on  the  eastern  slope.  Between  Blue  Canyon 
and  a  point  6  miles  west  of  Truckee  there  are 
13  tunnels.  Tunnel  No.  6,  at  Summit,  is  1,800 
ft.  in  length. 

There  are  five  regular  caitbound  passenger 
trains  each  day  and  the  same  number  of  west- 
bound passengers  and  often  these  run  in  two  or 
three  sections.  Besides  many  extra  passenger 
trains  there  are'  ten  freight  trains  each  way  daily. 
On  a  road  as  busy  as  this  the  importance  of  the 
lengthening  of  the  frequent  sidings,  or  passing 
tracks,  which  all  but  equal  a  double  track  line. 
can  hardly  be  over-estimated. 

The  great  terminal  being  constructed  at  Rose- 
ville will  affect  the  traffic  of  practically  all  the 
Pacific  Coast.  It  will  have  a  bearing  upon  the 
transcontinental  traffic  that  goes  across  the  Sier- 
ras to  Ogden  and  the  traffic  that  parallels  the 
Padlic  Ocean  from  Los  Angeles  to  Portland. 
Roseville    is    the    natural    distributing    point    for 


In  the  Roseville  yard,  which  is  4  miles  in  length, 
the  last  of  50  miles  of  trackage  is  being  laid. 
The  receiving,  departure  and  classification  tracks, 
where  the  greatest  volume  of  work  will  be  done, 
comprise  27  miles.     There  are  3  miles  of  repair 


completed  are  the  car  repair  shop,  two  sand- 
houses,  freight  house,  icing  plant  to  accommodate 
20  cars  at  a  time,  a  commodious  two-story  club- 
house, two  office  buildings,  an  emergency  hospi- 
tal  where  a  staff  of  nurses  will  be  maintained, 


Water  Tank   on   Southern    Pacific   Line   at   Roseville,   Cal. 


The  Hump  in  the  Yards  at  Roseville,  Cal. 


freight  in  transit,  for  two  reasons.  The  grades 
between  that  place  and  Sacramento  are  slight 
and  the  track  straight,  while  from  Roseville  east- 
ward the  grades  are  heavy  with  many  curves; 
consequently  long  trains  can  be  brought  to  Rose- 
ville economically  and  broken  up  into  smaller 
trains.  In  the  second  place.  Roseville  is  the 
junction  between  the  Ogden  and  the  Shasta  routes, 
and  freight  trains  containing  cars  destined  in 
both  directions  can  be  run  here  to  be  broken  up. 


tracks  and  the  remainder  are  storage  and  ware- 
house tracks  and  industry  spurs. 

The  first  of  two  roundhouses,  which  are  to  be 
identical,  is  completed.  This  roundhouse  con- 
tains 32  stalls,  divided  into  four  compartments 
separated  by  brick  firewalls  and  automatic  fire 
doors. 

The  machine  shop,  where  repairs  will  be  made, 
is  ready  for  its  equipment.  Engineers'  quarters 
adjoin    the    roundhouses.      Buildings    ycf   to    be 


and  a  lutnher  shed.  Large  rest  corrals  for  cattle 
in  transit  will  be  provided.  The  machine  shops 
and  the  two  large  turntables  will  be  operated  by 
electricity. 

Tliere  are  two  main  receiving  and  departure 
yards,  an  eastbound  and  a  westbound,  each  3,000 
ft.  in  length.  Into  these  trains  will  run  as  they 
arrive.  Tlie  road  engine  will  then  uncouple  and 
go  to  the  roundhouse  and  a  switch  engine  will 
push  the  train  up  the  gravity  hump.  On  the 
hump  cacli  car  as  it  rolls  along  is  weighed  auto- 
matically and  the  weight  recorded.  One  by  one 
the  cars  are  uncoupled  and  run  down  by  grav- 
ity into  the  classification  yards,  the  switchmen 
being  provided  witli  switching  lists.  When  a 
classification  track  is  filled  with  cars  bound  for 
a  certain  destination  a  switch  engine  pushes  the 
train  around  the  hump,  instead  of  over  it,  to  a 
departure  track,  a  road  engine  is  brought  out 
and  the  train  dispatched.  When  these  yards  are 
in  operation  a  great  deal  of  eastbound  freight 
will  be  brought  by  way  of  Stockton  and  will  not 
go  into  Sacramento  at  all. 

At  the  west  end  of  the  yards  a  subway  will  be 
built  under  the  tracks  so  that  vehicles  and  pe- 
destrians may  cross  without  danger  from  the 
many  trains.  A  3SO,ooo-gal.  steel  water  tank,  fed 
from  a  reservoir  in  the  foothills  above  Rocklin, 
will  supply  the  yards  with  water  through  3  miles 
of  8-in.  pipe.  Oil  will  be  supplied  from  a  55,000- 
bbl.  tank  and  a  65,000-gal.  auxiliary  tank  and 
will  be  conducted  through  steam-heated  pipes. 
In  addition  to  the  water  column  near  the  hand- 
some new  depot,  there  will  be  six  water  columns 
and  as  many  oil  columns  conveniently  located 
about  the  yards.  Locomotives  will  be  able  to 
take  oil  and  water  at  the  same  time. 

The  work  at  Roseville,  which  is  under  the  di- 
rection of  Assistant  Engineer  Norman  Collyer, 
was  begun  in  June,  1906,  and  will  be  completed 
next  summer. 


December  14,  1907. 

Mechanical  Plant  of  the  Brooklyn  Institute 
Building. — I. 


The  Brooklyn  Institute  of  Arts  and  Sciences 
has  recently  completed  large  extensions  of  its 
buildings  at  Eastern  Parkway  and  Washington 
Avenue,  near  Prospect  Park,  Brooklyn,  in  the 
course  of  enlarging  its  museums  and  broadening 
its  educational  scheme.  The  entire  northerly 
facade,  over  500  ft.  in  length,  has  been  completed 
of  a  structure  that  was  laid  out  a  number  of 
years  ago  on  a  magnificent  plan,  to  be  erected  in 
sections  as  the  development  of  the  work  requires, 
and  to  embrace  eventually  a  building  over  570  ft. 
square  with  four  open  interior  courts.  A  third 
section  of  the  structure  has  recently  been  com- 
pleted, the  addition  of  which  to  the  two  earlier 
sections  of  the  building  has  necessitated  an  en- 
tire revision  of  the  power  and  mechanical  equip- 
ments in  order  to  accommodate  the  extended  and 
enlarged  services  of  the  building  and  has  resulted 
in  the  installation  of  a  new  power  plant  in  a 
separate  building  which  will  amply  accommodate 
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plan  of  a  large  hollow  square  about  575  ft 
square,  with  interconnecting  interior  wings  that 
will  form  four  open  interior  courts,  about  150  ft. 
square.  In  one  of  these  courts  the  power  plant 
•  was  located,  that  at  the  rear  of  the  present 
westerly  wing  being  selected  as  most  convenient 
for  piping  and  power  connections  to  the  older 
Sections  of  the  building.  In  this  court,  space  is 
available  for  extension  of  the  plant  to  double  its 
present  capacity  without  interfering  with  the  main 
building  or  any  of  the  extensions  contemplated. 
The  portion  of  the  structure  at  present  com- 
pleted was  erected  in  three  sections,  of  which  the 
wing  to  the  west  of  the  central  portion,  48  ft. 
wide  x  175  ft.  long,  was  the  first  to  be  construct- 
ed, about  9  years  ago,  the  central  or  entrance  di- 
vision, 114  X  124  ft.  in  size  next,  being  completed 
in  1902,  while  the  easterly  wing,  similar  in  size 
to  the  original  west  wing,  is  the  portion  just  re- 
cently completed.  The  two  side  wings  are  three 
stories  and  basement  in  height  with  the  exception 
of  the  new  easterly  wing  which,  owing  to  a  de- 
pression of  the  grade  at  that  point,  has  a  sub- 
basement  and  cellar  in  addition,  while  the  cen- 
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Plan  of  the  Present  Building  of  the    Brool<lyn    Institute. 


the  division  now  completed  and  is  capable  of 
expansion  to  provide  for  a  considerable  portion 
of  the  extensions  of  the  main  building  projected. 
The  mechanical  services  have  from  the  beginning 
been  operated  by  an  isolated  plant  of  the  insti- 
tute and  includes  heating,  mechanical  ventilation 
and  electric  supply  for  lighting  and  power  pur- 
poses, and  at  present  require  a  power  plant  of 
700  boiler  horse  power  capacity.  An  interesting 
feature  of  the  present  power  lay-out  is  that  while 
the  new  power  plant  was  laid  out  on  a  carefully 
studied  plan  with  permanent  construction  and 
provision  for  considerable  future  extension,  it  is 
of  a  temporary  nature  as  it  cannot  be  extended 
sufficiently  on  the  present  plan  to  provide  ade- 
quately for  all  the  extensions  to  the  main  build- 
ing that  are  contemplated.  As  it  will,  however, 
be  a  number  of  years  before  the  main  structure 
shall  have  been  extended  to  a  point  beyond  the 
capacity  of  the  present  power  plant,  it  has  been 
arranged  to  proceed  with  the  power  scheme  as 
at  present  laid  out,  which  will  provide  for  the 
extensions  to  the  main  building  until  fully  one- 
half  completed,  whereupon  the  power  require- 
ments of  the  ultimate  extension  shall  become  de- 
fined and  a  suitable  location  for  the  necessary 
enlargement  of  plant  be  provided. 

The  institute  building  as  now  completed  with 
the  new  detached  power  house  is  shown  in 
ground  plan,  together  with  an  outline  of  the  ex- 
tensions proposed,  in  an  accompanying  drawing. 
The  building  is,  as  above  stated,  laid  out  on  the 


tral  portion  has  a  large  auditorium  with  gallery 
in  the  basement  above  which  are  two  floors  de- 
voted to  corridor  purposes,  and  on  the  third 
floor  level  a  magnificent  sculpture  hall  connect- 
ing with  the  art  galleries  and  rising  to  a  dome 
surmounting  this  portion  of  the  building.  The 
west  wing  of  the  building  is,  with  the  exception 
of  the  third  floor,  devoted  to  museum  purposes, 
with  lecture  rooms  in  the  basement,  while  the 
new  easterly  wing  provides  laboratories,  work 
and  study  rooms  and  upon  the  third  floor  an  ex- 
tension of  the  art  gallery  of  the  west  wing.  The 
building  is  of  massive  wall  bearing  construction 
with  an  exterior  of  stone  and  is  of  as  nearly 
fire-proof    construction    as    possible. 

The  main  building  has  large  quantities  of  side 
window  and  skylight  glass  exposure  and  is  situa- 
ted on  an  eminence  in  one  of  the  highest  sections 
of  Brooklyn,  so  that  its  exposure  is  particularly 
severe,  rendering  the  provisions  for  heating  of 
special  importance.  The  heating  is  accomplished 
throughout  the  entire  building  by  direct  radiation, 
the  ventilation  provided  being  independent  of 
heating  in  all  cases.  The  system  is  operated  ' 
throughout  at  low  pressure,  using  exhaust  steam 
from  the  power  plant  and  from  the  steam-using 
machinery  in  the  various  sections  of  the  building 
and  all  radiation,  both  direct  and  the  tempering 
coils  of  the  ventilating  systems,  are  fitted  with 
pump  condensation  returns  and  vapor  lines  ope- 
rated on  the  Paul  system.  All  radiation  is  also 
fitted  for  automatic  temperature  control,  utilizing 
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the  Johnson  system  with  thermostats  in  the  room* 
heated  governing  motor  valves  on  the  radiation 
supply  connections.  The  beating  surfaces  were 
proportioned  with  considerable  care  in  all  parts 
of  the  building,  owing  to  the  large  interiors  to 
be  heated  and  the  excessive  exposure,  and  the 
radiator  locations  chosen  are  also  the  result  of 
careful  study.  The  total  amount  of  direct  radia- 
tion installed  in  the  building  is  approximately 
17,500  sq  ft.,  which  is  exclusive  of  over  7,650  sq. 
ft.  in  the  tempering  coils  of  the  ventilating  sys- 
tem; of  the  direct  radiation  5,200  sq  ft.  is  in  the 
original  west  wing,  about  5,300  in  the  central 
wing  and  7,000  sq.  ft.  in  the  new  east  wing  which, 
although  of  the  same  size  in  plan  as  the  original 
west  wing,  has  a  considerably  greater  exposure 
due  to  the  addition  of  a  sub-basement  floor  above 
ground  level,  permitted  by  the  depression  in  the 
grade  at  that  portion  of  the  grounds. 

A  feature  of  the  heating  installation  is  the  con- 
cealment of  practically  all  radiators  in  exhibi- 
tion rooms  and  in  all  public  portions  of  the 
building;  in  all  the  basement  and  sub-basement 
work  rooms  and  laboratories  and  in  auxiliary 
rooms  the  radiators  installed  are  exposed.  Also 
all  piping  is  concealed,  the  rising  lines  from  the 
basement  or  cellar  being  run  in  chases  in  the 
wall  construction  with  connections  to  the  radi- 
ators behind  partitions  or  under  the  floor  con- 
struction. The  radiators  are  all  installed  in 
the  usual  locations  under  window-sills  to  counter- 
act window  glass  exposure  and  for  the  concealed 
units,  recesses  or  pockets  have  in  all  cases  been 
provided  under  the  sills  for  grilled  enclosures 
to  contain  them.  In  the  auditorium,  the  few 
radiators  which  are  installed  under  the  four 
rear  windows,  are  located  in  special  pockets  hav- 
ing intake  openings  near  the  floor  line  and  de- 
livery registers  in  the  sills.  The  radiator  units 
are  installed  in  varying  heights  in  accordance  to 
the  height  of  window  sill  and  where  low  sills  are 
encountered  they  are  in  some  instances  installed 
of  the  3-c6lumn  type,  necessitating  a  recess  15  in. 
deep.  The  recesses  are  all  lined  with  galvanized 
iron  and  asbestos  board  and  are  faced  with  re- 
movable brass  band  screens.  A  convenient  fea- 
ture of  the  enclosing  screens  is  the  provision  of 
small  door  openings,  about  12  in.  square,  at  the 
lower  side  on  either  end  for  access  to  the  motor 
valves  on  the  radiators  of  the  temperature  reg^u- 
lation  system,  which  obviates  the  necessity  of  re- 
moving the  screens  in  their  entirety  whenever 
access  to  the  valves  is  necessary. 

Large  amounts  of  surface  are  provided  in  sky- 
light coils  to  counteract  the  exposure  of  the  large 
skylight  areas,  practically  the  entire  third  floor 
of  the  east  and  west  wings  being  devoid  of  side 
window  lighting,  on  account  of  a  peculiar  cornice 
construction  of  the  exterior  of  the  building,  and 
thus  fitted  with  skylighting  for  use  as  picture 
galleries  and  sculpture  exhibition  halls.  These 
coils  are  of  i}4-in-  iron  pipe,  surrounding  the 
skylight  and  varying  in  surface  for  the  different 
sizes  of  the  skylights  up  to  720  sq.  ft.  of  heating 
surface.  In  the  roof  of  the  central  portion  there 
are  a  number  of  small  skylights  surrounding  the 
central  dome,  which  are  fitted  with  coils  from 
50  to  60  sq.  ft.  each.  The  coils  are  in  all  cases 
installed  under  the  upper  outside  lights,  being 
screened  from  the  galleries  by  the  lower  ground 
glass  lights,  and  under  them  are  suspended  drip 
pans  of  heavy  galvanized  iron  construction  with 
connections  to  sewer  to  dispose  of  any  leakage 
of  condensation  that  might  occur. 

Steam  is  supplied  to  the  direct  radiation  in  the 
building  by  a  total  of  46  riser  lines,  of-  which 
there  are  14  in  both  the  west  wing  and  the  cen- 
tral portion  and  18  in  the  new  east  wmg.  These 
risers  vary  in  size  from  2-in.  to  3-in.  pipe,  the 
2-in.  size  predominating  and  of  these  eight  are 
extended  to  the  roof  to  supply  skylight  coils  in 
both  the  easterly  and  westerly  wings  and  11  to 
the   dome  of  the  central   portion   for   the   same 
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purpose.  The  risers  connect  in  the  basement  or 
tnb-basement  into  distributing  mains,  which,  ow- 
ing to  the  construction  of  the  three  different  sec- 
tioos  of  the  building  at  different  times,  are  ar- 
ranged in  three  different  divisions.  Those  supply- 
ing the  central  portion  and  east  wing  originate 
in  a  low-pressure  exhaust  steam  main  from  the 
power  plant  of  the  building,  while  that  of  the 
older  west  wing  is  an  independent  system  sup- 
plied with  exhaust  steam  from  an  engine  driving 
the  ventilating  blower  and  from  the  steam  pumps 
with  make-up  from  the  high  pressure  steam  sys- 
tem when  the  exhaust  is  insufficient  for  proper 
heating.  This  latter  main  in  the  basement  of  the 
old  west  wing  is  an  8-in.  line  into  which  connects 
a  5-in.  exhaust  main  from  the  original  steam- 
using  equipment  in  this  portion  and  a  6-in.  live 
steam  make-up  connection  through  a  reducing 
valve,  and  which  is  carried  around  on  the  base- 
ment ceiling  making  connections  with  the  riser 
lines  and  the  tempering  coil  of  the  fresh  air  sup- 
ply fan  for  that  division  of  the  building.  The 
central  portion  of  the  building  is  supplied  by  a 
lO-in.  and  the  east  wing  by  an  8-in.  low-pressure 
heating  main,  which  in  either  case  encircles  its 
basement,  reducing  in  size  as  connections  are 
made  to  the  risers.  In  addition  to  the  riser  lines, 
fteam  is  supplied  to  the  tempering  coils  of  a 
ventilating  blower  in  the  east  wing  and  to  those 
of  two  blowers  in  the  central  portion.  The  8-in. 
and  lo-in.  basement  mains  connect  with  a  12-in. 
low-pressure  heating  main  that  originates  in  the 
exhaust  steam  system  of  the  power  plant  some 
distance  away,  the  supply  main  being  run   from 


tion  gathering  mains  in  the  basement  or  sub- 
basement  that  lead  in  each  section  of  the  build- 
ing to  a  pair,  of  return  pumps.  These  pumps  are 
6.x4x6-in.  Deane  duple.x  steam  pumps  operated 
under  control  of  Kieley  pump  governors,  receiv- 
ing steam  from  high  pressure  lines  carried  over 
from  the  main  power  plant  and  exhausting 
through  grease  extractors  into  the  local  divisions 
of  the  low-pressure  heating  main.  There  are  two 
of  these  pumps  in  both  east  and  west  wings  so 
that  the  fan  system  tempering  coils  and  the 
direct  radiation  may  be  operated  separately  if 
desired,  while  in  the  central  portion  of  the  build- 
ing there  are  three  such  pumps,  there  being  two 
fan  systems  with  tempering  coils  here  in  addition 
to  the  direct  radiation,  and  the  connections  to 
each  group  are  so  interconnected  and  by-passed, 
that  either  unit  is  interchangeable  upon  any  of 
the  services.     The  pumps  of  the  central  portion 


sion  entirely  without  interference  to  the  power 
services.  The  court  at  the  rear  of  the  westerly 
wing  of  the  structure  was  selected  as  the  more 
convenient  location  for  connection  to  present 
'  piping  systems  of  the  older  sections  of  the  build- 
ing, in  which  projected  court  space,  an  available 
free  area  of  about  150  ft.  square  was  afforded. 
The  plant  was  laid  out  for  capacity  of  700  boiler 
h.p.,  with  building  and  equipment  arranged  for 
approximately  doubling  this  initial  capacity  by 
extension  to  the  front  toward  the  present  west 
wing,  by  means  of  which  a  duplicate  equipment 
of  that  now  in  place  may  easily  be  installed, 
which  will  provide  plant  capacity  sufficient  for 
fully  one-half  of  the  extension  of  the  museum 
building  as  projected.  When  it  shall  become 
desirable  to  increase  the  building  beyond  this  ex- 
tent in  future  years,  it  is  the  plan  to  provide 
a   new  power  plant   of  the  increased  size  ncces- 
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the  power  plant  to  the  basement  of  the  building 
through  a  piping  and  wiring  tunnel  underground 
at  the  rear.  This  heating  main  has  in  the  power 
plant  a  live  steam  supplementary  connection  con- 
sisting of  a  6xi2-in.  Kieley  pressure  reducing 
valve  for  adding  live  steam  to  the  system  when 
the  exhaust  supply  is  insufficient.  The  system  in 
the  west  wing  having  no  low-pressure  connec- 
tion from  the  main  power  plant,  is  supplied  with 
high  pressure  for  this  equipment  through  a  7-in. 
main  which  is  extended  to  the  basement  of  this 
portion  through  another  division  of  the  piping 
tunnel  connecting  the  power  plant  with  the  main 
building. 

Condensation  is  returned  from  all  radiation  by 
direct  pump  returns,  return  pumps  being  installed 
in  each  of  the  three  sections  of  the  building 
heated,  which  deliver  direct  to  a  return  tank  in 
the  power  plant,  air  and  vapor  being  removed 
from  the  radiation  separately  through  connec- 
tions to  a  Paul  system.  Return  risers  parallel  all 
of  the  steam  supply  risers  to  the  upper  floors 
which  are  of  unusually  large  sizes  ranging  from 
tyi  to  2j4-in.   pipe,  and  connect  into  condensa- 


deliver  through  a  3!/2-in.  connection  and  those 
of  the  east  wing  through  a  zyi-in.  line  into  a 
common  4-in.  condensation  main  that  leads  through 
the  tunnel  to  a  return  tank  in  the  power  house, 
while  the  returns  for  the  west  wing  are  delivered 
through  an  independent  3-in.  line  which  leads 
also  to  the  return  tank.  The  Paul  system  of  re- 
turns consists  of  air  lines  paralleling  the  steam 
supply  and  return  risers,  which  connect  with 
air  valves  on  all  direct  and  indirect  radiation  and 
lead  to  exhausters  which  are  in  this  plant  located 
in  the  piping  tunnel  near  the  power  plant.  These 
air  return  mains  are  ij'i-in.  lines  from  the  cen- 
tral portion  and  east  wing  and  ij^-in.  from  the 
west  wing,  and  extend  through  the  piping  tunnels 
to  a  point  opposite  the  power  house  where  con- 
nection is  made  to  an  equipment  of  two  Paul 
exhausters  in  duplicate,  either  one  of  which  is  of 
capacity  sufficient  to  operate  the  entire  building. 
Power  Plant : — The  new  temporary  power  house 
was,  as  above  stated,  located  in  what  will  be 
one  of  the  open  interior  courts  of  the  building, 
as  extended,  so  that  further  building  construc- 
tion may  be  carried  on  in  the  process  of  exten- 


sary,  in  some  other  portion  of  the  building  or 
make  such  other  provisions  for  the  mechanical 
services  of  the  building  as  may  then  become  de- 
sirable, the  present  plant  in  the  interior  court 
space  to  be  subsequently  removed. 

As  the  plant  is  destined  to  remain  in  service  a 
number  of  years,  before  being  supplanted  by  one 
of  greater  magnitude,  the  power  house  was  de- 
signed of  comparatively  substantial  construction 
of  brick  with  concrete  floors  and  roof,  and  is  of 
ample  size  for  convenient  arrangement  of  appa- 
ratus. The  exterior  of  the  building  is  severely 
plain  and  for  minimizing  the  interference  with 
the  lighting  of  the  west  wing  of  the  museum  from 
the  rear,  it  is  depressed,  with  its  floor  level  from 
6  to  12  ft.  below  grade,  the  roof  of  this  structure 
rising,  in  fact,  but  about  10  ft.  above  grade.  The 
structure  as  at  present  built  is  88  ft.  in  length  by 
53  ft.  wide,  with  a  14  x  24-ft.  extension  at  one 
end  over  the  piping  tunnel  that  connects  with 
the  museum  building.  The  extension  proposed 
for  doubling  the  capacity  of  the  plant  will  in- 
crease the  width  to  about  go  ft.,  so  that  the 
structure  will  be  practically  square,  as  indicated 
in  the  museum  ground  plan.  The  power  h(*use  is 
divided  into  a  38-ft.  engine  and  pump  room  and 
a  46-ft.  boiler  room,  the  engine  room  having  a 
13-ft.  clear  headroom,  with  floor  depressed  6  ft. 
below  grade,  while  the  boiler  room  floor  is  de- 
pressed 5  ft.  below  this  level,  giving  a  clear  head- 
room of  18  ft.  A  section  of  the  engine  room,  14 
ft.  in  width,  adjacent  to  the  division  wall,  is 
depressed  to  the  boiler  room  floor  level  to  accom- 
modate the  extensive  equipment  of  pumping  units, 
filters,  feed  water  heaters,  etc.  In  the  wing  exten- 
sion ofT  the  engine  room  there  is  an  8  x  13-ft. 
office  for  the  chief  engineer,  with  floor  on  level 
of  the  exterior  grade,  and  in  the  opposite  end  of 
the  engine  room,  over  the  pump  floor,  a  5  x  13-ft. 
toilet  room.  Ample  lighting  is  afforded  through- 
out by  windows  above  grade  near  the  roof  line  on 
all  sides. 

The  question  of  fuel  handling  was  simplified 
by  the  depression  of  the  boiler  room  floor  below 
grade,  as  an  underground  bunker  communicating 
with  the  boiler  room  was  thus  made  possible,  onto 
the  top  of  which  coal  wagons  may  be  driven  di- 
rectly   for    dumping    through    coal    holes    in    the 
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roof.  Such  a  bunker,  14  x  50  ft.  inside  measure- 
ment, was  constructed  at  the  westerly  end  of  the 
boiler  room,  with  a  reinforced  concrete  roof  on 
level  with  grade  at  that  point  and  containing  four 
coal  holes,  through  which  fuel  may  be  dumped. 
The  bunker  has  a  clear  inside  height  of  11  ft., 
and  about  30  ft.  of  it  is  used  for  coal,  so  that 
when  filled  to  the  roof  it  has  a  capacity  for 
about  ISO  tons  of  coal.  The  coal  is  wheeled  to 
the  firing  floor  in  barrows.  Ashes  are  removed  to 
the  surface  in  barrows  on  a  hydraulic  elevator  at 
the  rear  of  the  boiler  room  for  hauling  away  in 
ash  carts. 

The  boiler  equipment  consists  of  four  6]/^  x  18- 
ft.  horizontal  return  tubular  boilers,  built  by  the 
Coatesville  Boiler  Works,  which  are  conveniently 
arranged  in  two  settings,  with  a  4^-ft.  space  be- 
tween them,  a  6j4-ft.  space  at  the  rear  and  facing 
a  20-ft.  firing  floor.  Each  unit  has  120  lap- 
welded  tubes  3^  in.  in  diameter,  giving  a  total 
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which  draw  from  the  condensation  return  tank 
or  from  the  city  water  mains  and  deliver  through 
a  3-in.  boiler  feed  main  over  the  boilers.  The 
latter  has  a  2-in.  branch  to  each  boiler,  which 
connects  into  a  Fox  water  arch  for  preheating 
and  has  a  check  and  two  stop  valves.  The  de- 
livery from  the  pumps  is  connected  to  pass  the 
feed  first  to  a  Ward  feed  water  filter  and  then 
to  a  Berryman  feed  heater,  which  is  inductively 
connected  to  the  exhaust  steam  main  of  the 
plant.  The  delivery  from  two  J^lathan  monitor 
injectors,  which  haVe  been  installed  to  supple- 
ment the  feed  pumps,  is  also  conected  to  pass 
through  the  filter  and  heater,  cither  of  which 
may,  however,  be  by-passed  if  desired.  The 
Ward  filter  is  of  the  usual  cast-iron  chamber 
type,  having  six  cylinders,  12  in.  in  diameter  by 
7  ft.  in  height,  which  are  fitted  with  cast-zinc 
bars  and  animal  charcoal.  The  Berryman  heater 
is  a  39-in.  by  13-ft.  heater,  containing  215  sq.  ft. 
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heating  surface  of  approximately  2,300  sq.  ft.,  and 
has  a  36-in.  dome  over  the  center  sheet,  in  which 
is  fitted  a  Potter  mesh  separator  and  super- 
heater. Each  boiler  is  set  in  a  substantial  brick 
setting,  with  flush  cast-iron  fronts,  each  shell 
being  supported  by  eight  lugs  with  roller  bearings 
and  each  has  grates  6yi  ft.  square,  with  fire 
brick  bridge  walls  rising  to  within  14  in.  of  the 
bottom  of  the  shell.  The  smoke  connections 
consist  of  a  42  X  S4-in.  breeching  over  the 
middle  of  each  double  setting,  connecting  at  the 
front  with  the  smoke  boxes  of  either  boiler  and 
at  the  rear  into  a  cross  breeching  leading  to  the 
stack  in  the  rear  corner  of  the  room.  This  stack 
is  a  60-in.  unlined  stack  of  ^-in.  wought  iron 
plate  and  rises  to  a  height  of  125  ft.  above  the 
grade.  Each  flue  connection  has  a  hand-operated 
tight-closing  damper,  while  in  the  main  breeching 
connection  to  the  stack  there  is  a  main  damper 
operated  by  a  Spencer  automatic  damper  regu- 
lator for  control  of  the  draft  by  the  steam  pres- 
sure. 

The  boiler  feed  system  consists  of  an  equipment 
of    two   71/2    X    5    x   6-in.    Deane    duplex   pumps, 


of  surface  made  up  of  2  in.  seamless  brass 
tubing.  Each  of  the  boiler  shells  has  a  3-in. 
protected  blow-oflf  connection  from  the  lower 
rear  end,  which  leads  out  to  the  rear  of  the 
setting  to  a  3-in.  blow-off  main  connecting  with  a 
3  X  8-ft.  cylindrical  blow-off  tank  at  the  rear  of 
the  pump  space  in  the  engine  room.  This  tank 
has  a  cooling  coil,  consisting  of  60  lin.  ft.  of  3-in. 
brass  pipes,  for  partially  cooling  the  hot  blow-off 
discharge,  after  which  it  is  raised  to  the  sewer 
by  a  6  x  4  X  6-in.  Deane  blow-off  pump.  Vapor 
from  this  tank  is  removed  by  a  2j4-in.  connection 
to  a  4-in.  vapor  riser  that  is  carried  up  along- 
side of  the  smoke  stack  to  a  copper  exhaust  head. 
The  high-pressure  steam  piping  of  the  plant  is 
laid  out  with  a  simple  boiler  room  header,  de- 
livering into  a  distributing  header  in  the  engine 
room,  which  is  of  extra  heavy  piping  throughout 
and  without  duplication.  The  boiler  branches  are 
double  valved  7-in.  connections,  which  deliver 
into  a  l2-in.  header  arranged  longitudinally  over 
the  center  of  the  firing  floor  and  below  the  level 
of  the  boiler  branches  to  facilitate  drainage. 
This   line   extends  through   the   division   wall   to 
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the  8-in.  distributing  header  in  the  engine  room, 
from  which  a  5-in.  and  two  7-in.  branches  are 
taken  oflf  to  supply  electrical  generating  units,  a 
7-in.  line  to  supply  a  pump  and  auxiliary  ma- 
chinery header,  and  a  3-in.  and  a  7-in.  branch  to- 
the  museum  building  to  supply  steam  using  ap- 
paratus there  located.  The  auxiliary  header  sup- 
plies the  equipment  of  seven  steam  pumps  and,  in- 
addition,  has  a  6-in.  connection  to  the  reducing 
valve,  through  which  live  steam  is  supplied  to- 
the  low-pressure  exhaust  heating  system  for  use 
when  the  exhaust  supply  is  insufficient  for  ade- 
quate heating.  The  high-pressure  lines  in  botb 
the  power  plant  and  in  the  tunnel  ways  to  the 
museum  building  are  well  drained  through  Nasorn 
traps,  each  drip  point,  as  well  as  also  the  steam- 
separators  at  the  steam  using  units,  being  dripped 
separately  through  a  trap  with  by-pass.  These 
traps  all  deliver  into  a  return  line  that  con- 
nects with  a  3  X  s-ft.  drip  tank,  from  which  the 
condensation  is  returned  to  the  boilers  by  a  6  x  4 
X  6-in.  Worthington  duplex  pump  under  controf 
of  a  Kieley  pump  governor.  The  piping  used 
is  standard  full-weight  wrought-iron  pipe,  with 
extra  heavy  flange  fittings  and  corrugated  copper 
gaskets  and  fitted  with  extra  heavy  pattern  gate 
valves  having  bronze  discs  and  seats.  All  piping, 
both  high  and  low  pressure,  is  insulated  with 
magnesia  pipe  covering,  canvas  jacketed,  while 
the  domes  of  the  boilers,  the  feed  water  heater, 
filter  and  all  tanks,  separators,  etc.,  are  covered 
with  magnesia  blocks  I'/i  in.  thick,  protected  with 
canvas  jacketing.  The  smoke  connections  and 
also  the  stack  up  to  the  roof  are  covered  with 
similar  lYi-m.  magnesia  block,  on  wire  netting 
over  a  2-in.  air  space,  finished  with  hard  plaster 
and  painted  with  black  japan  varnish. 

The  exhaust  steam  system  which  serves  as  the 
basis  of  the  low-pressure  heating  supply,  con- 
sists of  a  i2-in.  header  in  the  pump  pit  directly 
underneath  the  high  pressure  header  which  has 
a  6-in  and  two  g-in.  connections  from  the  gener- 
ator engine  aijd  a  5-in.  connection  from  an  aux- 
iliary line  from  the  pumps.  This  header  leads 
directly  to  a  muffler  tank  at  the  southerly  end 
of  the  pump  pit  and  to  an  inductive  connection 
to  the  feed  water  heater,  with  near  the  latter,  a 
connection  to  a  lo-in.  back-pressure  valve  that 
delivers  through  a  lo-in.  riser  to  an  exhaust  head 
near  the  top  of  a  smoke  stack  for  atmospheric 
relief  in  case  of  excessive  pressure  on  the  ex- 
haust system.  The  mufiler  tank  is  a  Potter  muf- 
fler and  oil  separator,  4  ft.  in  diameter  by  6  ft. 
high,  containing  24  galvanized  wire  discs  and 
from  this  a  12-in.  connection  is  extended  to  the 
Museum  building  for  the  low  pressure  heating 
supply.  Near  the  muffler  tank  the  live  steam 
supplementary  steam  supply  connection,  above 
referred  to,  is  made,  there  being  in  addition  a 
by-pass  around  the  reducing  valve  permitting  of 
manual  control  if  desired.  Drainage  from  the 
exhaust  system  is  effected  by  a  low-pressure  drip 
system,  having  connection  to  the  cylinders  of  all 
engines  and  pumps,  to  the  exhaust  heads,  the 
mufller  tank  and  the  feed  heater,  and  delivering 
into  a  3xs-ft.  cylindrical  drip  tank.  The  low- 
pressure  drip  is  like  that  from  the  high-pressure 
system,  removed  by  a  6x4x6-in.  Deane  duplex 
pump  under  control  of  a  Kieley  pump  governor, 
but  being  contaminated  with  lubricating  oil,  is; 
wasted  to  the  sewer.  The  drip  connections  from 
the  engine  and  pump  cylinders  to  this  line  are 
made  separately  through  steam  traps. 

The  electrical  current  supply  for  power  and 
lighting  purposes  is  generated  by  three  direct 
connected  units,  two  of  200-kw.  capacity  and  one 
of  75-kw.,  which  are  conveniently  and  accessibly 
arranged  with  the  smaller  unit  near  the  center  of 
the  projected  building  as  shown  in  the  grotuid 
plan.  The  engines  are  all  simple  high-speed 
machines  built  by  the  Harrisburg  Foundry  &- 
Machine   Works   of   Harrisburg,    Pa.,   the   larger 
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unit  having  22x20-in.  Cylinders  and  a  rating  when 
operating  at  200  r.p.m.,  with  an  initial  steam 
pressure  of  80  lb.,  of  320  h.  p.,  while  the  smaller 
unit  has  a  I5xi4-in.  cylinder  and  a  rating,  at 
275  r.  p.  m.,  of  120  h.p.  The  engines  have  7  and 
S-ia  steam  supply  connections  respectively,  each 
with  a  DeRycke  steam  separator,  and  each  en- 
gine is  fitted  with  a  Manzel  oil  pump  for  cylinder 
lubrication.  The  engines  are  direct  connected  to 
Keystone  multipolar  direct-current  compound- 
wound  generators  built  by  the  Burke  Electric  Co., 
of  Erie,  Pa.  These  generators  are  wound  for  125 
volts  and  are  designed  to  deliver  full  load  for 
24  hr.  per  day  without  undue  heating. 

The  generator  circuits  are  controlled  upon  a 
3-panel  switchboard  of  Tennessee  marble  in  the 
engine  room  which  contains  the  necessary  indi- 
cating instruments,  circuit  breakers,  rheostats  and 
switches  for  the  regulation  and  control  of  the 
generators,  but  the  distribution  at  this  plant  is 
arranged  in  a  novel  manner,  current  being  de- 
livered from  the  generator  panels,  direct  to  in- 
dependent distribution  switchboards  in  each  of  the 
three  sections  of  the  museum  building,  from 
which  the  local  feeder  circuits  are  independently 
controlled.  This  arrangement  effected  a  con- 
siderable simplification  of  the  switchboard  equip- 
ment for  the  plant  and  places  the  control  of  the 
distribution  at  points  where  it  is  most  effective 
locally. 

In  the  west  wing  of  the  museum  building,  the 
first  section  to  be  built,  connection  is  made  to  a 
distribution  switchboard  which  served  the  early 
lighting  plant  installed  originally  in  the  base- 
ment of  that  section ;  here  the  lighting  circuits  of 
this  wing  and  an  electric  elevator  are  controlled 
upon  the  distribution  originally  laid  out.  In  the 
central  wing,  there  are  two  switchboards,  one  for 
general  lighting  distribution  and  the  other  light- 
ing control  for  a  large  auditorium  in  the  base- 
ment, the  latter  having  a  complete  equipment  for 
theatrical  effects,  including  four  dimmers.  In  the 
new  easterly  wing  there  has  also  been  installed  a 
similar  switchboard  for  local  lighting  distribu- 
tion. Each  of  the  wings  has  a  separate  feeder 
connection  from  the  power  plant  switchboard  for 
direct  supply  and  there  are  inter-connecting  cir- 
cuits between  the  local  distribution  boards  in 
reserve  for  emergency  purposes. 

The  power  plant  equipment  and  heating  system 
of  the  institution  were  designed  by  Mr.  Alfred  R. 
Wolff,  New  York.  The  contractor  for  the  power 
plant  equipment  was  the  E.  Rutzler  Co.,  New  York. 
The  electrical  equipment  and  distribution  system 
was  laid  out  by  Mr.  Freemont  Wilson,  New 
York.  Messrs.  McKim,  Mead  and  White,  New 
York,  are  the  architects  for  the  buildings  of  the 
Institute. 

(To  be  continued.) 


Electwc  Heating  is  being  tried  in  France  for 
drying  paper,  in  place  of,  steam.  Where  the  ma- 
chine permits  it  is  considered  preferable  to  place 
the  resistance,  in  which  the  heat  is  developed 
jelectrically,  against  the  insMe  metal  walls  of  the 
cylinders.  A  special  advantage  claimed  for  this 
system  of  heating  is  said  to  be  the  ease  with 
which  the  temperature  of  the  cylinder  can  be 
regulated  while  in  operation.  In  the  case  of  a 
machine  producing  132  lbs.  of  paper  per  hour, 
which  paper  reaches  the  dryers  with  50  per  cent. 
of  water  to  be  evaporated,  the  electric  heating 
must  be  capable  of  evaporating  66  lbs.  of  water 
per  hour.  In  such  a  case,  in  order  to  avoid  In- 
juring the  paper,  progresiivc  drying  is  recom- 
mended with  three  cylinders  having  a  tempera- 
ture of  158",  212*  and  250°  Fahr.,  respectively. 
While  such  drying  calls  for  a  considerable  amount 
of  current,  i»  is  believed  in  the  French  plants 
where  the  experiments  are  being  conducted  that 
the  cost  is  not  excessive  where  current  is  fur- 
nished by  hydro-electric  plants  belonging  to  the 
mills. 


Coal    Mining    and    Coke    Making    in    the 
Trinidad,  Colorado,  District. 

The  chief  known  coal  deposits  of  the  Rocky 
Mountain  region  exist  in  a  belt  along  the  eastern 
base  of  the  main  range,  extending  southward 
from  the  Canadian  boundary  fully  i,ooo  miles, 
through  Montana,  Wyoming,  Colorado  and.  New 
Mexico.  Although  the  coal-bearing  formations 
are  not  continuous  throughout  this  belt,  which  is 
of  varying  width  in  different  sections,  they  have 
been  found  in  about  60  per  cent,  of  the  distance. 
Another  less  extensive  area  of  coal  measures 
occurs  along  the  western  base  of  the  Rocky 
Mountains  in  Wyoming,  Utah,  Colorado  and  New 
Mexico.  Between  the  deposits  on  the  eastern 
and  those  on  the  western  slope  are  numerous 
isolated  areas  of  coal  measures,  but  in  most  of 
these  the  strata  have  been  so  much  disturbed  that 
coal-mining  operations  are  carried  on  with  dif- 
ficulty. Coal  from  the  various  deposits  has  been 
mined  extensively  in  southern  and  western  Wy- 
oming, in  various  parts  of  Colorado,  in  sections 
of  Utah  and  in  northern  New  Mexico  for  many 
years,  but  by  far  the  greatest  output  has  been 
maintained  in  Colorado.  The  principal  fields  of 
operation  in  that  state  are  in  the  eastern  and 
central  part,  near  Denver,  in  the  Walsenburg 
district,  175  miles  to  the  south  of  Denver,  in  the 
Trinidad  district  at  the  extreme  southern  part  of 
the  state,  and  a  few  isolated  sections  along  the 
western  slope  of  the  mountains.  The  coal  fields 
of  the  Trinidad  district  were  among  the  first  in 
the  state  to  be  opened,  and  have  been  developed 
recently  until  the  mining  operations  in  that  dis- 
trict are  already  the  most  extensive  west  of  the 
Mississippi  River,  while  new  developments  are 
being  made  continuously. 

The  portion  of  the  Trinidad  district  that  has 
been  developed  is  approximately  20  miles  wide, 
from  the  north  to  the  south,  and  45  miles  wide, 
from  the  east  to  the  west.  The  coal  measures 
of  this  district  are  known  to  continue  to  the  east 
from  the  present  developments,  but  to  the  north 
they  end  in  the  measures  of  the  Walsenburg  dis- 
trict. The  western  boundary  is  quite  well  de- 
fined, however,  by  a  practically  continuous  ver- 
tical strata  of  granite  that  extends  almost  exactly 
from  north  to  south  for  several  hundred  miles 
close  to  the  eastern  base  of  the  mountains.  A 
range  of  mountains  along  the  southern  edge  of 
the  district  interrupts  the  coal  measures  there, 
but  extensive  mining  operations  in  coal  of  the 
same  general  characteristics  are  carried  on  in 
northern  New  Mexico,  in  the  vicinity  of  Raton. 

The  workable  coal  measures  in  the  Trinidad 
district  are  above  an  almost  uniformly  continuous 
stratum  of  bed  rock,  generally  termed  Trinidad 
sandstone,  which  lies  at  varying  depths,  depend- 
ing on  the  topography  of  the  country.  Three 
principal  series  of  coal  veins,  with  an  occasional 
occurrence  of  a  fourth  series,  exist  above  this 
sandstone.  First,  is  the  Berwind  series  directly 
over  the  sandstone ;  then,  about  60  ft.  above  that 
is  the  Hastings  series  and  30  ft.  above  the  Hast- 
ings is  a  third  rather  indefinite  scries  that  is 
workable  in  a  few  localities.  The  fourth  series, 
termed  the  Del  Agua.  is  approximately  200  ft. 
above  the  third  indefinite  series,  but  thus  far 
only  a  few  mines  are  operated  in  it.  The  coal 
veins  in  all  of  these  series  frequently  vary  great- 
ly in  thickness  and  quality  in  short  distances, 
so  that  mining  operations  are  carried  on  with  no 
small  uncertainty.  The  veins  that  are  worked 
range  from  4  to  7  ft.  in  thickness,  the  average 
normal  thickness  being  about  6  ft. 

The  average  analysis  of  the  coal  produced  in 
the  district  is  about  as  follows :  60  per  cent,  of 
fixed  carbon,  30  per  cent,  of  volatile  carbon  and 
10  per  cent,  of  ash.  First  grade  coke  for  blast 
furnaces  and  smelters  can  be  produced  readily 
from  this  coal,  and  as  very  little  coking  coal  has 
been  developed  west  of  the  Mississippi  River,  or, 


in  fact,  west  of  Pennsylvania  and  West  Virginia, 
a  great  demand  for  coke  for  various  purposes 
exists  in  the  mining  regions  readily  reached  by 
rail  from  this  district.  The  character  of  the 
coal  and  the  demand  for  coke  has  consequently 
resulted  in  the  installation  in  the  Trinidad  dis- 
trict of  a  large  number  of  coke-oven  plants  of 
large  magnitude.  As  only  the  slack  and  the 
smaller  sizes  of  the  run-of-mine  coal  are  gen- 
erally used  in  this  district  in  making  coke,  the 
coal  output  is  correspondingly  large,  the  coal 
being  of  excellent  quality  for  steam  and  com- 
mercial purposes. 

The  principal  operator  in  the  Trinidad  district 
is  the  Colorado  Fuel  &  Iron  Co.,  which  owns  a 
large  number  of  properties  in  Colorado,  Wyom- 
ing, Utah  and  New  Mexico.  The  largest  single 
property  of  this  company  is  the  extensive  steel 
works  at  Pueblo.  These  works  embrace  6  blast 
furnaces  and  have  a  normal  output  of  about 
42,000  tons  of  steel  rails  each  month,  besides 
various  other  products.  An  outline  of  the  plant, 
equipment  and  methods  of  Colorado  Fuel  &  Iron 
Co.  in  the  Trinidad  district  will  serve,  therefore, 
to  show  the  character  and. extent  of  the  workings 
in  the  latter. 

Most  of  the  recent  developments  of  this  com- 
pany in  the  Trinidad  district  are  along  the  south- 
ern division  of  the  Colorado  &  Wyoming  R.  R. 
This  division  extends  up  the  canyon  of  the  Las 
Animas  River  from  a  connection  with  the  main 
line  of  the  Atchison,  Topeka  &  Santa  Fe  R.  R. 
at  •  Jansen,  2  miles  from  Trinidad,  to  Tercio,  a 
distance  of  31  miles,  and  was  built  to  develop  the 
coal  lands  of  the  region  through  which  it  passes. 
The  construction  and  maintenance  of  this  rail- 
road are  at  least  equal  to  those  of  any  of  the 
trunk-line  roads  in  the  same  region.  The  dif- 
ference in  elevation  between  Jansen  and  Tercio  is 
about  1,831  ft.,  but  the  maximum  grade  in  the 
first  twelve  miles  of  the  railroad  is  i  per  cent. 
and  in  the  remainder  of  the  distance  the  maxi- 
mum is  2  per  cent.  These  comparatively  mod- 
erate grades  in  the  rough  country  traversed  were 
obtained  by  following  quite  closely  the  course  of 
the  river.  Since  the  balance  of  traffic  is  very 
largely  down-hill  toward  Jansen,  the  existing 
grades  introduce  few  operating  difficulties. 

In  the  construction  of  the  railroad  the  em- 
bankments were  made  16  ft.  wide  on  top  and 
the  roadway  in  excavation  18  ft.  wide  in  rock 
and  20  ft.  in  earth.  The  track  has  75  lb.  and 
80  lb.  rails  laid  on  native  and  Texas  pine  ties. 
Tie  plates  are  used  on  all  curves,  so  the  soft 
wood  ties  are  quite  satisfactory.  Mne  miles  of 
the  track  from  Jansen  to  a  station  called  Segundo 
are  ballasted  with  crushed  stone ;  the  yards  and 
much  of  the  balance  of  the  line  are  ballasted  with 
waste  from  the  washeries  at  the  coking  plants 
and  with  coke  braize.  The  curves  above  4  de- 
grees are  spiraled,  and  maximum  grades  are 
compensated  for  curves. 

The  principal  stream  crossings  are  made  on 
four  single-span  and  two  double-span  steel 
bridges,  carried  by  concrete  abutments.  The  spans 
are  each  105  ft.  long,  of  the  lattice  truss  type, 
and  are  designed  according  to  Cooper's  E  50  load- 
ing. The  remaining  stream  crossings  are  small 
and  are  made  on  pile  trestles  or  masonry  culverts. 

The  principal  yard  on  the  line  is  at  Segundo, 
where  an  eight-stall  round  house  and  a  repair 
shop  is  maintained.  This  division  of  the  Colora- 
do &  Wyoming  R.  R.,  together  with  other  divi- 
sions, has  three  hundred  ioo,ooo-lb.  capacity 
Ingnlsby  bottom-dump  coal  cars,  which  are  used 
exclusively  in  the  operations  of  the  Colorado 
Fuel  &  Iron  Co.  Coal  from  the  mines  is  hauled 
in  these  cars,  while  coke  from  the  oven  plants 
is  hauled  in  regulation  coke  cars  from  various 
foreign  lines. 

The  company  operates  five  mines  and  two  ex- 
tensive coking  plants  on  this  division  of  the 
Colorado  &  Wyoming  R.  R.     The  first  and  larg- 
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est  of  these  iiiuies  is  at  Priinero,  on  a  three-mile 
branch  that  leaves  the  main  railroad  just  above 
Segundo.  This  mine  has  produced  from  2,500  to 
3,000  tons  of  coal  a  day  and  was  at  one  time 
»one  of  the  heaviest  producers  west  of  Pennsyl- 
vania. In  a  straight  line  Primero  is  only  a 
mile  from  Segundo,  but  it  is  300  ft.  above  the 
latter,  so  the  branch  of  the  railroad  had  to  swing 
around  the  hills  to  avoid  exceeding  the  maximum 
grade  of  2  per  cent.  Like  practically  all  of  the 
mines  in  the  Trinidad  district,  the  one  at  Primero 
is  worked  from  a  number  of  drift  entries  and 
slopes ;  in  fact,  none  of  the  mines  in  the  district 
are  worked  from  shafts.  Six  working  entries, 
with  the  necessary  ventilating  openings,  are  used 
in  taking  out  coal.  Two  of  these  openings  are  on 
one  side  and  the  remainder  on  the  opposite  side 
of  the  canyon  up  which  the  railroad  is  built. 
The  mining  operations  are  carried  on  by  the 
room  and  pillar  system  from  side  entries.  The 
physical  character  of  the  coal  is  such  that  it 
can  be  removed  readily  with  picks  and  shovels 
with  comparatively  little  blasting.     For  this   rea- 
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to  operate  the  haulage  engine  for  the  main  entry 
and  also  to  two  18  x  17-in.  Ridgway  engines, 
each  belted  to  a  i2oh.-p.  Jeffrey  generator.  The 
water  supply  for  the  camp,  in  connection  with 
the  mine,  is  raised  from  the  Las  Animas  River 
to  a  reservoir  on  a  hill  above  the  mine  and 
camp  by  pun>ps  at  Segundo. 

At  Segundo  two  coal  washers,  each  with  a 
capacity  of  1,200  to  1,500  tons  a  day,  and  800  bee- 
hive coke  ovens  are  in  operation.  The  slack  and 
fine  coal  from  three  separate  mining  operations, 
besides  Primero,  are  delivered  to  these  two 
washeries.  One  of  these  mines  is  an  extensive 
new  development  on  the  main  line  of  the  Santa 
Fe  R.  R.  at  Morley,  about  10  miles  south  of 
Trinidad,  and  the  other  two  are  on  the  Colorado 
&  Wyoming  R.  R.  adjacent  to  Segundo;  one  of 
these  two  is  also  a  new  mine  at  Frederick,  a 
mile  below  Segundo,  and  the  other  is  a  smaller 
mine  at  Quinto,  above  Segundo.  The  slack  and 
fine  coal  are  delivered  to  Segundo  from  all  four 
of  these  mines  in  the  ioo,ooo-lb.  Ingolsby  dump 
cars.     The  two  washery  buildings  are  located  so 
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Washery,  Coke  Ovens  and  Railroad  Yards  at  Segundo. 


son  no  under-cutting  or  other  mining  machines 
are  employed.  The  same  condition  likewise  exists 
throughout  the  district,  all  mining  being  done 
by  hand. 

The  main  entry  of  Primero  is  over  6,500  ft. 
long  and  has  a  maximum  grade  of  4  per  cent. 
The  mine  cars  are  collected  to  it  from  the  side 
entries  by  electric  locomotives  and  are  hauled 
from  the  inner  end  to  the  mouth  of  this  entry 
in  strings  of  10  to  12  by  a  wire-rope  haulage 
cable,  operated  by  an  Ottumwa  steam  hoisting 
engine,  with  two  72-in.  drums.  The  cars  in  the 
other  three  hauling  entries,  adjacent  to  the  main 
entry,  are  collected  and  delivered  to  a  point  on 
the  side  of  the  canyon  near  the  mouth  of  the 
main  entry  by  electric  locomotives.  The  two 
entries  on  the  opposite  side  of  the  canyon  are 
also  served  by  electric  locomotives. 

A  3,000-ton  double  tipple,  built  across  the 
canyon  and  over  the  railroad  tracks,  is  arranged 
so  cars  from  either  side  of  the  canyon  may  be 
delivered  to  either  of  the  two  tipples,  which  are 
of  the  Mitchell  automatic-dumping  type.  The 
cars  are  hauled  from  the  mouth  of  the  entries 
to  the  tipple  by  three  2S-ton  locomotives.  The 
coal  is  passed  over  grizzlies  as  it  falls  through 
the  tipples  into  the  railroad  cars  below,  in  order 
to  remove  the  slack  and  fine  coal.  The  coal  re- 
tained by  the  grizzlies  is  shipped  for  general 
constimption,  while  the  remainder  is  taken  to 
Segundo  in  stantlard-gauge  cars  to  be  used  in 
making  coke. 

Power  for  operating  the  main  haulage  cable 
and  the  electric  locomotives  is  supplied  from  a 
ccttral  station.  This  station  contains  six  100- 
h   p    return  tiibular  bo'lers,  which   furnish  steam 


their  transverse  center  lines  are  coincident,  but 
they  are  spaced  apart  to  provide '  room  for  two 
standard-gauge  tracks  between  them.  Two  400- 
ton  storage  hoppers  are  placed  under  these 
tracks,  adjacent  to  one  end  of  the  washeries,  to 
receive  the  slack  and  coal  from  the  various 
mines.  A  large  coal  crusher  is  also  installed  at 
one  side  of  the  tracks  near  the  end  of  the 
hoppers,  in  order  that  run-of-mine  coal  may  be 
reduced  before  being  introduced  to  the  wash- 
eries. 

A  flight  conveyor  in  each  of  the  track  hoppers 
delivers  to  a  bucket  elevator  extending  to  a 
bin  in  the  top  of  one  of  the  washeries.  The 
arrangement  of  the  both  latter  and,  in  fact,  of 
all  the  washeries  operated  by  the  Colorado  Fuel 
&  Iron  Co.  in  Trinidad  district  is  the  same.  The 
elevator  delivers  to  a  bin,  from  which  the  coal 
passes  through  a  toothed  roll  crusher,  thence 
through  shaking  or  rotary  screens,  in  which  it 
is  sized.  The  different  sizes  pass  through  wash- 
ing jigs  that  deliver  the  washed  coal  to  a  rotary 
screen,  in  which  it  is  partially  dried.  This 
screen  delivers  in  turn  to  a  disintegrator,  the 
output  of  the  latter  being  raised  to  overhead 
storage  bins  with  a  capacity  of  630  tons.  The 
waste  from  the  washing  jigs  is  pTssed  to  settling 
basins  and  is  finally  drawn  off  into  cars,  in 
which  it  is  hauled  to  the  spoil  bank. 

The  800  ovens  are  in  a  group  on  the  opposite 
side  of  the  washery  buildings  from  the  track 
hoppers,  with  100  ovens  in  a  row  and  two 
rows  to  a  battery.  These  ovens,  and  all  of 
those  in  the  district  are  of  the  bee-hive  type,  with 
an  internal  diameter  of  13  ft.  The  washed  coal 
is  delivered  from  the  storage  bins  at  the  wash- 
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eries  in  6-ton  4-wheel  larry  cars.  These  cart 
operate  from  the  storage  bins  to  the  ovens  on 
trestles  and  thence  along  the  top  of  each  pair 
of  rows  of  the  ovens  on  a  track  carried  by  I- 
beams,  supported  by  masonry  piers  in  the  space* 
between  the  ovens.  The  grade  of  the  tracks  on 
the  trestles  is  such  that  the  loaded  cars  go  down 
to  the  ovens  by  gravity;  the  empty  cars  are 
pulled  back  up  to  storage  bins  by  wire  haulage 
cables,  operated  by  steam-driven  hoisting  engines 
at  the  washeries.  The  larry  cars,  however,  are 
being  equipped  to  operate  electrically,  and  trolley 
wires  are  being  installed  to  deliver  power  to 
them. 

As  originally  built  all  of  the  ovens  in  the  va- 
rious coking  plants  of  the  Colorado  Fuel  & 
Iron  Co.  were  operated  by  hand.  The  pairs  of 
rows  of  ovens  were  built  with  a  wharf  along 
each  side  of  the  row  and  with  two  standard- 
gauge  railroad  tracks  between  each  two  pairs  of 
rows.  Arrangements  are  now  being  made  at 
Segundo  and  at  several  other  coke-oven  plants 
of  the  company  to  install  electrically  operated 
Covington  machines  for  pulling  coke  from  the 
ovens  and  loading  it  into  cars.  To  this  end  the 
wharves  are  being  lowered  and  a  standard-gauge 
track  laid  on  each  of  them  at  the  new  grade. 
The  pulling-machme  which  serves  one  row  of 
ovens  will  operate  on  the  track  close  to  tha: 
row  and  load  coke  into  cars  on  the  track  across 
the  space  between  the  pairs  of  rows.  The  two 
tracks  in  each  space  will  be  connected  by  cross- 
overs at  intervals,  in  order  that  the  machines  on 
the  adjacent  tracks  may  operate  without  inter- 
ference. The  only  changes  in  the  ovens  thus 
required  by  the  installation  of  the  pulling  ma- 
chines is  the  widening  of  the  oven  doors  from 
the  old  standard  of  34  in.  to  48  in.  This  change 
increases  the  capacity  of  the  machines  from  20 
to  40  ovens  in  24  hr.  with  72-hr.  coke,  the 
corresponding  capacities  being  even  greater  with 
the  48-hr.  coke,  which  is  produced  in  most  of 
the  coke-oven  plants  of  this  company. 

A  central  Station  supplies  power  to  operate 
the  engines  of  the  washeries  and  for  the  va- 
rious other  equipment  at  Segundo.  The  boiler 
room  of  this  station  contains  ten  loo-h.-p.  return 
tubular  boilers,  which  are  equipped  with  fans 
for  producing  induced  draft,  so  they  may  be 
fired  with  coke  braize  mixed  with  fine  coal.  The 
fuel  is  delivered  to  the  boiler  house  in  cars  and 
is  raised  to  overhead  storage  bins  by  bucket 
elevators.  From  these  bins  it  flows  to  the  firing 
floor  by  gravity  and  is  fed  by  hand.  The  ashes 
are  carried  by  a  conveyor  from  the  boilers  to  a 
storage  bin  over  the  track  along  the  building. 
A  150-kw.  250-volt  Thompson-Ryan  generator, 
direct  connected  to  a  240-h.-p.  McEwen  engritie, 
has  been  installed  to  supply  power  to  operate  the 
larry  cars  and  coke-pulling  machines.  Until  all 
the  power  produced  by  this  unit  is  required  at 
Segundo  for  these  purposes  it  will  be  transmitted 
to  the  mine  at  Frederick  to  operate  the  electric 
locomotives  which  are  to  be  installed  there  to 
collect  the  mine  cars  and  deliver  them  to  the 
tipple  at  the  railroad.  As  soon  as  more  power 
is  required  at  Segundo  another  generator  similar 
to  the  one  now'in  service  will  be  installed. 

The  water  supply  for  both  Segundo  and  Pri- 
mero is  obtained  from  the  Las  Animas  River.  A 
pumping  station  on  the  bank  of  the  river  at  the 
former  contains  two  soo-gal.  Jeansville  compound 
duplex  pumps,  supplied  with  steam  by  two  100- 
h.-p.  boilers.  One  of  these  pumps  delivers 
asninst  a  head  of  175  lb.  to  an  8-in.  main  ex- 
tending to  a  50  X  70  X  i2-ft.  reservoir  at 
Primero.  and  the  other  delivers  through  an  8-in. 
main  to  a  reservoir  of  the  same  size  on  the  hill 
above  Segundo.  The  discharges  of  the  two 
pumps  are  cross-connected,  so  either  pump  may 
deliver  to  either  reservoir.  The  water  is  piped 
from  the  reservoirs  to  all  parts  of  the  adjacent 
camps,  so  an  ample  supply  for  general  use,  do- 
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inestic  consumption  alfd  fire  protection  is  avail- 
aUe. 

The  next  operation  of  importance  on  the  Colo- 
rado &  Wyoming  R.  R.  is  at  the  present  terminus 
of  the  latter  at  Tercio,  where  a  large  output  of 
coal  is  maintained,  two  washeries  are  erected  and 
■600  coke  ovens  have  been  installed.  The  coal 
veins  at  this  point  are  inclined  40  to  60  degrees 
from  the  horizontal,  so  the  coal  is  mined  from 
xhem  in  a  manner  different  than  that  followed  in 
♦iie  balance  of  the  operations  of  the  company, 
■where  the  coal  is  in  nearly  horizontal  veins. 
Three  entries  adjacent  to  the  washeries  are  at 
present  in  service,  and  a  fourth  is  being  opened 
across  the  canyon  in  which  the  washeries  and 
<oke  ove.is  are  situated.  The  adjacent  entries 
are  350  ft  apart,  and  advantage  is  taken  of  the 
Inclination  of  the  coal  veins  by  driving  branches 
from  the  main  entries  on  the  upper  side  only. 
The  coal  can  thus  be  delivered  by  gravity  Irom 
the  working  face  directly  into  cars  on  a  track  in 
the  main  entry,  and  in  some  instances  it  is  de- 
livered from  an  upper  to  a  lower  entry  in  this 
manner  to  reduce  haulage.  Where  necessary. 
gates  are  built  over  the  lower  ends  of  the  side 
entries  to  retain  the  coal  until  it  can  be  delivered 
to  the  cars. 

A  tipple  has  been  extended  across  the  canyon. 
an  order  that  coal  may  be  delivered  to  cars  on  the 
railroad  tracks,  or  to  the  washeries  from  the 
<ntries  on  both  sides.  The  coal  from  the  entries 
K)n  the  side  adjacent  to  the  washeries  is  passed 
through  a  tipple  at  the  washeries;  the  coal  re- 
tained by  the  grizzlies  in  this  tipple  goes  into 
railroad  cars,  and  the  balance  is  delivered  di- 
rectly into  storage  bin?  in  the  washeries.  The 
arrangement  and  equipment  of  the  washeries  is 
the  same  as  those  of  Segundo.  The  600  coke 
ovens  are  in  four  rows  adjacent  to  the  washeries. 
Washed  slack  and  coal  is  delivered  to  them  in 
larry  cars  operated  by  gravity  in  a  manner  similar 
to  that  followed  at  Segundo.  Arrangements  are 
being  made,  however,  to  operate  these  cars  elec- 
trically and  also  to  install  four  Covington  coke- 
-pulling  machines  in  connection  with  the  ovens. 

New  power  equipment,  consisting  of  a  150-kw. 
440-volt  alternating-current  General  Electric  gen- 
erator and  a  iso-kw.  220-volt  direct-current  Gen- 
eral Electric  generator,  each  of  which  is  direct- 
<onnected  to  a  250-h.-p.  high-speed  Chuse  engine. 
The  220-volt  unit  will  supply  power  to  operate 
the  larry  cars  and  coke-pulling  machines  at 
Tercio.  The  mine  cars,  which  are  now  hauled 
entirely  by  mules,  will  be  collected  and  delivered 
■to  the  mouth  of  the  entries  by  electric  locomo- 
tives and  then  operated  on  inclines,  leading  down 
to  the  tipple  and  washeries  by  wire-rope  haulage 
on  electrically-driven  hoists.  The  output  of  the 
440-volt  unit  will  be  transmitted  to  a  new  mine 
at  Cornell,  two  miles  beyond  the  present  end 
of  the  railroad,  where  it  will  be  utilized  by  elec- 
tric hoists  and  electric  locomotives.  Steam  for 
the  various  units  in  the  power  station  and  wash- 
eries is  furnished  by  six  ioo-h.-p.  return  tubular 
Iwilers. 

The  water  supply  for  Tercio  is  obtained  from 
a  900,000-gal.  storage  reservoir,  which  is  sup- 
plied from  a  mountain  stream  by  gravity.  An- 
other reservoir  site  in  an  adjacent  valley  will 
render  available  a  storage  capacity  of  70,000,000 
•gal.  of  water  by  constructing  a  dam  about  1,000 
ft.  long  and  with  a  maximum  height  of  67  ft. 
The  construction  of  this  dam  will  insure  an 
ample  supply  of  water  for  the  present  and  sub- 
sequent developments  of  the  company  along  the 
Colorado  &  Wyoming  R.  R.  Since  the  average 
rainfall  in  the  Trinidad  district  is  about  I.3  in., 
and  as  practically  all  of  the  normal  flow  of  the 
■streams  in  this  region  have  been  appropriated 
for  irrigation  or  other  purposes,  a  good  water 
supoly  is  very  valuable  and  is  difficult  to  secure. 

The  other  operations  of  the  Colorado  Fuel  & 
Iron  Co.  in  tlie  Trinidad  district  are  all  adjacent 


to  Trinidad.  One  of  the  oldest  mines  is  at 
Starkville,  on  the  main  luie  of  the  Atchison, 
Topeka  &  Santa  Fe  R.  R.,  five  miles  south  of 
Trinidad.  'Ihis  mine  was  opened  in  1865  and 
was  operated  for  years  by  the  railroad  company. 
The  slack  and  fine  coal  are  now  passed  through 
a  standard  washery  and  utilized  in  200  coke 
ovens  adjaceA  to  the  mines,  while  the  balance 
of  the  output  of  the  latter  is  delivered  to  the 
railroad  company.  The  workings  of  this  mine 
and  of  one  at  Engleville,  which  adjoins  it,  un- 
derlie an  area  of  about  10  square  miles  and 
are  believed  to  be  the  most  extensive  west  of 
Pennsylvania.  One  air  course,  7J4  miles  in 
length,  is  in  service,  and  the  main  hauling  entry 
is  4'/2  miles  long.  The  mine  cars  are  collected 
by  electric  locomotives  and  delivered  to  the 
mouth  of  the  entries  by  them  or  by  rope  haul- 
age. A  new  entry,  10,200  ft.  long  and  with  a 
maximum  grade  of  4  per  cent.,  which  has  re- 
cently been   opened,   will   be  operated  by  a   con- 


furnish    steam,    and    additional    boilers    will    be 
provided  as  needed. 

The  houses  for  the  miners  employed  in  this^- 
development  are  all  built  of  concrete  blocks  and 
have  stone  foundations.  Water  for  domestic  con- 
sumption and  for  the  power  station  is  obtained 
by  a  gravity  supply  line,  2>4  miles  long,  which 
terminates  in  a  storage  reservoir. 

The  oldest  coke  oven  plant  in  the  Trinidad 
district  is  at  El  Moro,  just  north  of  Trinidad, 
where  240  ovens  have  been  erected,  and  200 
more  ovens  are  under  construction.  The  new 
ovens  are  to  be  equipped  with  electrically  oper- 
ated coke-pulling  machines.  The  slack  and  fine 
coal  utilized  in  these  ovens  is  obtained  from 
the  mine  at  Engleville,  which  is  five  miles  dis- 
tant. This  mine  was  also  one  of  the  first  to  be 
worked  in  the  district  and  is  very  extensive, 
having  one  main  haulage  entry  9,000  ft.  in  length 
and  a  second  haulage  entry  6,000  ft.  long.  Rope 
haulage   systems  are   operated   in   both   of   these 


Washery  and  Tipple  at  Soprls. 


tinuous  ^-in.  rope  haul  driven  by  an  Ottumwa 
hoisting  engine,  with  84-in.  drums. 

The  electric  locomotives  are  supplied  with 
power  by  two  120-kw.  Jeffry  generators,  each 
direct  connected  to  a  20o-h.-p.  Ridgway  engine. 
Coke-pulling  machines  are  to  be  installed  at  the 
•ovens  of  this  plant  and  will  also  be  supplied 
with  power  by  these  units.  Steam  for  the  en- 
gines of  the  electrical  units,  the  haulage  engine 
and  the  engine  in  the  washery  is  supplied  by 
five  loo-h.-p.  and  three  l25-h.-p.  return  tubular 
boilers. 

A  new  mine  that  is  being  developed  at  Morley, 
about  6  miles  south  of  Starkville,  is  indicative 
of  the  class  of  equipment  that  is  being  installed 
in  the  new  developments  in  the  Trinidad  district. 
This  development  at  present  consists  of  an  entry 
on  one  side  and  two  entries  on  the  opposite  side 
of  a  narrow  canyon,  in  which  the  main-line  tracks 
of  the  Atchison,  Topeka  &  Santa  Fe  R.  R.  are 
laid.  A  tipple  has  been  erected  across  the  canyon 
and  the  railroad  tracks,  in  order  that  coal  may 
be  delivered  easily  from  entries  on  either  side. 
As  one  of  the  entries  is  on  a  slope,  the  mine 
cars  will  be  hauled  in  this  entry  by  a  steam- 
driven  rope  haulage  system.  In  the  other  en- 
tries and  on  the  inside  lo-ton  Westinghousc 
electric  locomotives  will  be  used  for  hauling  cars. 

Two  iso-kw.  2SO-voIt  direct-current  General 
Electric  generators,  each  direct  connected  to  a 
20O-h.-p.  Chuse  engine,  are  to  be  installed  to 
furnish  power  for  the  locomotives.  Four  100- 
h.-p.  return  tubular  boilers  have  been  installed  to 


entries,  one  system  in  connection  with  an  Ot- 
tumwa hoisting  engine  and  the  other  with  a 
Jackson  hoisting  engine. 

The  entire  output  of  a  mine  at  Sopris,  four 
miles  southwest  of  Trinidad,  is  used  in  making 
coke  for  the  steel  works  at  Pueblo,  as  the  coal 
obtained  from  this  mine  is  specially  adapted  for 
such  purposes.  The  Sopris  development,  which 
has  been  worked  for  many  years,  has  276  beehive 
coke  ovens  operated  in  connection  with  it.  The 
mine  cars  are  drawn  to  the  mouth  of  the  main 
entry  by  a  rope-haulage  system,  operated  by  a 
Bullock  hoisting  engine ;  and  thence  three-quar- 
ters of  a  mile  to  a  tipple  at  the  washery  operated 
in  connection  with  the  coke  ovens  by  a  second 
haulage  system  operated  by  an  Ottumwa  engine. 
The  waste  from  the  washeries  is  conveyed  across 
a  canyon  to  a  spoil  bank  by  an  aerial  tramway 
having  a   i,6oo-ft.  span. 

The  principal  remaining  operation  of  the 
Colorado  Fuel  &  Iron  Co.  in  the  Trinidad  dis- 
trict is  at  Berwind  and  Tabasco,  17  miles  north- 
west of  Trinidad.  Coal  is  mined  extensively  at 
Berwind,  and  the  slack  and  fine  coal  delivered 
to  a  coke  oven  plant  at  Tabasco,  which  is  t^/i 
miles  from  the  mines.  The  latter  is  operated 
with  electric  locomotives  for  collecting  cars  and 
with  a  rope  haulage  system  in  the  entry.  A 
power  station  containing  six  loo-h.-p.  boilers  and 
three  120-kw.  Jcflfrey  generators,  each  belted  to  a 
McEwen  engine,  is  installed  at  this  mine. 

A  washery  with  a  capacity  of  t.ooo  tons  in  lo- 
hr.  is  operated  in  connection  with  the  coke  oven 
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plant  at  Tabasco.  This  plant  contains  320  ovens, 
which  have  been  equipped  with  electrically  oper- 
ated coke-pulling  machines.  The  larry  cars  de- 
livering coal  from  the  washery  to  the  ovens  are 
operated  by  rope  haulage  system. 

The  difficulty  of  obtaining  water  in  this  region 
is  illustrated  in  the  case  of  the  supply  for  Ber- 
wind  and  Tabasco.  Water  has  to  be  obtained 
from  an  abandoned  mine  12  miles  distant.  It  is 
pumped  that  distance  through  a  lo-in.  pipe  line 
and  against  a  head  of  250  lb.  into  a  storage  reser- 
voir at  each  of  the  towns. 

Camps  or  towns  of  unusually  good  character 
have  been  built  and  are  well  maintained  by  the 
company  in  connection  with  each  of  the  develop- 
ments which  have  been  mentioned.  This  has 
heen  done,  notwithstanding  the  fact  that  building 
materials  are  very  expensive  in  the  practically 
"barren  country  in  which  the  district  is  located, 
hecause  experience  has  shown  that  laborers  of 
the  class  available  for  work  in  the  mines  will 
not  provide  even  reasonably  decent  quarters  if 
left  to  themselves.  In  the  older  camps  the 
houses  are  generally  frame  on  stone  foundations, 
hut  they  are  built  along  regular  streets  and  are 
kept  in  good  condition.  The  concrete  block 
houses  in  Morley  are  an  example  of  more  recent 
construction.  Water  is  piped  to  all  parts  of  each 
town,  and  connections  are  provided  for  domestic 
service,  with  hydrants  for  fire  protection.     Good 


The  Woodbury  Viaduct. 

The  double-track  viaduct  of  the  Erie  &  Jersey 
R.  R.  at  Woodbury,  N.  Y.,  crosses  Bonney  Brook 
at  a  height  of  about  72  ft.  and  is  590  ft.  long 
between  face  walls  of  approaches.  It  is  made 
with  plate  girder  spans,  from  40  to  82j^  ft.  long, 
supported  on  two  40-ft.  single  towers,  one  80-ft. 
double  tower  and  two  single  bents.  The  axle  is 
partly  on  a  tangent  and  partly  on  a  2-deg.  curve, 
and  the  location  and  design  were  made  difficult 
by  the  crossing  of  the  contours  at  an  acute  angle 
and  by  the  necessity  for  clearance  of  the  pro- 
posed highway  and  of  the  existins  track  and  a 
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Diagram  of  Braced  Bent. 
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Part  Plan  and  Elevation  of  the  Woodbury  Viaduct. 


The  sub-structure  consists  of  concrete  abut- 
ments carried  down  to  a  considerable  depth 
through  embankment  to  the  solid  earth,  and  of 
separate  piers  under  the  column  bents.  The 
latter  are  rectangular  in  cross  section,  except 
where,  in  order  to  provide  clearance  for  the 
railroad  tracks  and  highway,  they  are  made 
oblique  to  the  axis  of  the  viaduct  and  are  six- 
sided.  There  are  four  lines  of  longitudinal  gir- 
ders, 6  ft.  6  in.,  7  ft.  3  in.  and  6  ft.  6  in.  apart, 
which  received  the  ties  on  their  top  flanges,  and 
are  braced  together  in  the  usual  way  with  trans- 
verse vertical  frames  and  lateral  angles  connect- 
ing all  four  lines.  The  40-ft.  girders  are  sJ/i  ft. 
deep  and  are  fixed  at  both  ends;  all  remaining 
girders  have  a  uniform  depth  of  9  ft  and  are 
fixed  at  both  ends,  except  for  sliding  bearings  at 
two  expansion  joints  on  opposite  sides  of  the 
brook. 

The  most  interesting  features  of  construction 
are  in  the  design  of  single  bents  5  and  6,  though 
which  there  is  clearance  for  the  Short  Line 
trains.  The  concrete  pedestals  for  each  column 
axe  built  up  to  a  height  of  about  10  ft  above 
the  base  of  rail,  so  as  to  afford  mass  and  protec- 
tion against  impact,  and  are  seated  on  wide  offset 
footings,  which  give  them  stability.  The  columns, 
nearly  31  ft.  long  over  all,  are,  like  all  other 
columns  in  the  viaduct,  20  ft  6  in.  apart,  trans- 
versely on  centers,  and  extend  to  the  tops  of  the 
transverse  girders,  which  in  this  case  are  10  ft 
deep.  Below  the  transverse  girder  and  con- 
nected to  its  bottom  flange  there  is  a  portal 
bracing  nearly  6  ft.  deep,  substantially  equivalent 
to  a  transverse  lattice  girder  with  curved  knee 
braces  at  each  end. 

Each  column  has  an  I-shaped  cross-section, 
made  with  two  built  channels  having  their  webs 
perpendicular  to  the  axis  of  the  viaduct,  and 
their  flanges  turned  in  and  latticed,  and  an  I- 
shaped  interior  rib,  with  its  web  parallel  to  the 
axis  of  the  viaduct  and  its  flanges  riveted  to  the 
webs  of  the  outside  channel.  Each  column  is 
made  with  four  6x6x5^  and  four  6  x  4  x  5^  in. 
flange  angles  and  two  27  x  5^-in.  and  two  24  x  y%- 
in.  web  plates.  The  50  x  154  x  s8-in.  base  plate  is 
stiffened  by  two  extended  flange  plates  riveted  to 


schools  are  maintained  in  each  community  and 
the  general  welfare  of  the  inhabitants  is  other- 
wise well  cared  for.  A  large  general  store  is 
operated  in  each  town  by  a  subsidiary  organ- 
ization of  the  Colorado  Fuel  &  Iron  Co.,  the 
prices  charged  in  the  stores  being  uniformly 
reasonable  for  the  isolated  district  in  which  the 
latter  are  situated. 

Mr.  E.  H.  Weitzel,  as  chief  engineer  of  the 
fuel  department  of  the  Colorado  Fuel  &  Iron  Co., 
"has  direction  of  the  construction  and  mainte- 
nance of  the  coal  mines  and  coke  plants  of  the 
company.  The  construction  and  maintenance  of 
the  Colorado  &  Wyoming  R.  R.  and  of  the  va- 
rious water  supply  systems  of  the  company  are 
-under  the  supervision  of  Mr.  R.  M.  Hosea,  chief 
engineer. 
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A  Gyroscope  for  Steadying  Ships  was  given  a 
public  test  last  month  off  the  river  Tyne  on  the 
^'Seebar,"  formerly  a  first-class  German  torpedo 
boat,  measuring  116  ft  in  length,  11.7  ft  beam, 
with  a  displacement  of  56.2  tons.  The  apparatus 
consists  of  a  heavy  fly-wheel  rotating  about  ail 
axis,  and  carried  by  a  frame  which  can  oscillate 
about  a  horizontal  axis,  the  oscillating  motion  of 
the  frame  being  checked  by  brakes.  The  wheel 
is  one  meter  in  diameter,  weighs  1,106  lb.  and 
makes  1,600  r.p.m.  and  is  steam  driven.  The 
periphery  is  provided  with  blades  and  works  like 
a  turbine,  the  wheel  being  enclosed  in  a  casing. 
In  the  tests  with  the  gyroscope  out  of  action  the 
roll  was  about  14  deg.,  according  to  "The  Engi- 
neer," London,  while  the  boat  was  kept  steady 
-with  the  machine  acting.      x 
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Transverse  Girder,  Woodbury  Viaduct. 


future  track  of  the  Newburgh  Short  Line,  which 
intersects  the  axis  of  the  viaduct  at  such  an 
acute  angle  that  neither  track  could  be  located 
entirely  under  one  span,  and  provision  was  neces- 
sary for  each  track  to  pass  between  the  vertical 
columns  of  a  transverse  bent,  thus  necessitating 
unusual  clearance  and  special  transverse  and 
sway-bracing  in  the  viaduct. 


the  column  side  plates,  riveted  across  the  bottoms 
of  the  column  flanges,  and  has  four  holes  for 
long  3}4-in.  anchor  bolts,  with  nuts  at  their 
upper  end  bearing  on  reinforced  shelf  angles 
riveted  to  the  column  flanges.  On  one  column 
the  holes  through  the  base  plate  are  4  in.  in 
diameter,  and  on  the  other  they  are  slotted  4x6 
in.  to  allow  for  temperature  expansion. 
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Column   for  Transverse   Bent. 


Detail  of  Portal-Braced  Bent. 


Section  B-B 


Portal  Bent  and  Girders  of  the  Woodbury  Viaduct. 


December  14,  1907. 

At  the  upper  end  of  the  column  pairs  of  52^^  x 
7-i6-in.,  plates  11  ft.  3  in.  long  are  riveted  across 
the  flanges  projecting  on  the  inner  side  to  form 
the  end  sections  of  the  double-web  transverse 
girders  connecting  the  columns.  The  plates  are 
field-riveted  to  the  ends  of  the  longitudinal  gir- 
ders and  to  the  web  cover  splice  plates  of  the 
transverse  girders.  The  portal  bracing  below  the 
transverse  girders  is  made  with  pairs  of  5  x  3^- 
in.  straight  angles  and  pairs  of  6  x  6  x  ^-in. 
curved  angles,  all  shipped  loose  and  field-riveted 
to  gusset  connection  plates. 

The  tower  bents  are  each  made  with  two  ver- 
tical posts  having  their  tops  web-connected  to 
the  full  depth  of  the  double  web  transverse  plate 
girders  similar  to  those  in  the  single  bents,  but 
different  from  them  in  that  they  have  horizontal 
bottom  struts  and  X-bracing  in  both  longitudinal 
and  transverse  panels.  The  columns  have  open 
rectangular  cross-sections  made  with  pairs  of 
built  channels,  with  their  flanges  turned  in  and 
latticed,  and  have  wide  projecting  flange  plates 
to  form  jaws,  receiving  the  transverse  bracing 
with  pairs  of  vertical  connection  angles  shop- 
riveted  to  them  to'  receive  the  gusset  connection 
plates  of  the  longitudinal  bracing.  They  have 
46  X  154  X  46-in.  base  plates,  with  anchor  belt 
connections  similar  to  those  of  the  single  bent 
columns.  Each  column  is  made  with  two  26  x 
7-16-in.  web  plate  and  four  5  x  3}^  x  7-16-in. 
flange  angles  latticed  together  with  2j/2-in.  zigzag 
angles  having  two  rivets  in  each  end. 

The  center  sections  of  the  transverse  girders 
are  webspliced  to  the  projecting  flange  cover 
plates  in  the  tops  of  the  columns  and  are  made 
with  a  pair  of  84  x  J^-in.  web  plates  13  ft.  9  in. 
long  and  2  ft.  2  in.  apart,  with  their  ends  faced 
to  make  butt  joints  with  the  end  sections  between 
the  cover  plates,  which  are  shop-riveted  to  them 
and  field-riveted  to  the  column  plates.  The  webs 
are  connected  by  vertical  longitudinal  diaphragms 
in  the  lines  of  the  longitudinal  girders,  and  the 
latter  have  34  field  rivets  in  each  connection,  be- 
sides being  seated,  for  convenience  in  erection, 
on  horizontal  bracket  angles.  At  the  ends  of 
the  76  and  82  ft.  spans  the  transverse  girders 
are  similar  to  those  above  described,  except  that 
they  are  10  ft.  deep.  All  of  the  horizontal  and 
diagonal  tower  struts  have  I-shape  cross-sections 
made  with  pairs  of  angles  back  to  back  latticed ; 
all  of  them  are  2  ft.  deep  over  all  to  correspond 
with  the  width  of  the  post,  and  one  diagonal  in 
each  panel  is  made  continuous,  while  the  other 
is  cut  to  clear  it  and  spliced  across  it  with  flange 
cover  plates  riveted  to  both  members. 

The  Erie  Railroad's  Construction  Department 
is  under  Mr.  J.  M.  Graham,  vice-president,  and 
Mr.  Francis  Lee  Stuart,  chief  engineer,  under 
whose  direction  the  viaduct,  including  the  founda- 
tions, was  designed  by  Mr.  Mason  R.  Strong, 
engineer  of  bridges  and  buildings.  The  erection 
will  be  done  by  the  Bridge  and  Building  Depart- 
ment, under  the  charge  of  Mr.  W.  H.  Wilkinson, 
inspector  of  bridges.  The  steel  work  was  fabri- 
cated by  the  American  Bridge  Co. 


THE     ENGINEERING     RECORD. 

The   State's    Responsibility    in    Road    Im- 
provement. 

A    paper    by    Director    A.     Marston,     Iowa     Highway 

Coniniission.    in   the    "Iowa   Engineer,      published    by   the 

Engineering  Department  of  the  Iowa  State  Cotlege. 


The  Surprise  Signal  Tests  made  during  Octo- 
ber on  the  Pennsylvania  R.  R.  were  the  most 
satisfactory  ever  made.  There  were  2,245  of 
these  tests  and  of  them  g8.8  per  cent,  were  abso- 
lutely successful  and  the  remaining  1.2  per  cent. 
were  marked  deficient  merely  because  the  signals 
were  passed  only  a  few  feet.  Taken  as  a  whole, 
the  October  record-  was  1.2  per  cent,  better  than 
that  of  September,  the  best  previous  month. 
Fifteen  entire  divisions  received  a  perfect  rating, 
while  only  ten  divisions  were  so  rated  during 
September.  Five  divisions  were  above  97  per 
cent,  and  only  one  fell  below  90  per  cent.  The 
skill  attained  by  the  trainmen  in  observing  sig- 
nals is  shown  by  the  fact  that  there  was  but  one 
failure  in  the  9S2  tests  on  the_  very  busy  lines  of 
the  Schuylkill  division. 


There  is  going  on  at  the  present  time  an  extended 
discussion  regarding  the  relative  functions  of  cen- 
tral and  local  authorities  in  the  government  of 
our  country.  This  is  the  result  of  an  uncon- 
scious movement  in  the  United  States  toward 
the  centralization  of  government  functions,  a 
movement  which  has  resulted  from  the  neces- 
sities of  our  complex  modern  conditions.  It  is 
found  that  disjointed,  local  efforts  are  no  longer 
sufficient  to  meet  the  conditions  of  the  present 
time.  Laws  which  were  entirely  satisfactory 
when  our  factories  consisted  of  a  few  hands 
working  with  the  owner,  in  close  personal  rela- 
tions with  him,  are  no  longer  sufficient  to  meet 
the  conditions  imposed  by  the  great  trusts  of  to- 
day. 

What  is  true  of  governmental  functions  in 
.general  is  also  true  of  the  administration  of  our 
roads.  In  the  old  days  the  requirements  were 
met  sufficiently  well  by  entrusting  the  entire  con- 
trol and  improvement  of  the  roads  to  local  au- 
thorities. But  at  the  present  time  it  is  believed 
that  the  state  should  assume  part  of  the  respon- 
sibility, and  that  an  enormous  waste  and  inef- 
ficiency result  from  leaving  road  administration 
entirely  to  disjointed   local  managements. 

The  fact  is,  our  country  roads  have  come  to 
occupy  a  place  in  the  life  of  our  population 
enormously  important  as  compared  with  the  old 
conditions.  Formerly  each  farmer  was,  to  a 
large  extent,  his  own  manufacturer  and  consumer 
and  he  used  little  not  produced  or  made  on  the 
farm.  At  the  present  time  he  takes  full  advan- 
tage of  the  world's  factories,  commerce,  literature, 
and  art,  and  finds  it  is  economical  to  leave  the 
manufacture  of  most  of  the  articles  which  he 
uses  to  the  world's  factories.  The  result  is  that 
the  road  which  connects  him  with  the  nearest 
satisfactory  market  has  become  a  vital  link  in  his 
everyday  life. 

It  has  been  very  commonly  supposed  that  suc- 
cess in  agriculture  is  the  result  simply  of  the  use 
of  the  best  methods  of  cultivation  and  manage- 
ment on  the  farm  itself,  whereas,  in  reality  the 
successful  agriculturist  of  to-day  must  take  an 
active  part  in  the  transaction  of  business  entirely 
outside  of  his  immediate  farming  operations.  He 
needs  to  know  the  prices  prevailing  in  the  world's 
markets  each  day,  and  to  be  able  to  buy  and 
sell  at  any  time  of  the  year,  independent  of 
weather   conditions. 

His  intellectual  and  social  life,  also,  are  ex- 
ceedingly important  as  compared  with  former 
conditions.  He  must  be  able  to  receive  his  mail 
every  day  of  the  year,  delivered  at  his  home. 
He  must  be  able  to  procure  the  best  journals  and 
books  at  will,  and  in  every  way  must  keep  in  close 
touch  with  the  intelligence  of  the  world. 

In  fact,  we  may  say  that  the  radius  of  the  countr>' 
world  at  the  present  day  has  been  enormously 
enlarged,  as  compared  with  former  times.  Look- 
ing back  to  my  boyhood  days,  I  can  see  the  pic- 
ture of  the  portion  of  the  world's  surface  closely 
known  to  me,  as  I  presume  each  man  can  who 
was  reared  in  the  country.  Extending  out  a  few 
miles  in  each  direction  from  the  home  place  was 
a  region  intimately  known  to  us,  and  it  was  main- 
ly with  the  people  living  in  this  region  that  we 
had  social  and  business  relations  of  mutual  ad- 
vantage. We  thought  we  were  doing  well  to 
receive  our  mail  once  each  week,  and  if  any 
message  was  to  be  given  to  a  neighbor  it  had  to 
be  transmitted  by  word  of  mouth.  How  different 
are  the  conditions  at  the  present  time!  My 
father,  who  then  seemed  to  me  to  be  a  man  of 
advanced  age,  now  receives  his  Chicago  paper 
every  day,  and  if  he  wishes  to  communicate  with 
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his  neighbors  he  has  but  to  take  down  the  tele- 
phone receiver. 

Nor  should  we  confine  our  point  of  view  to 
the  country  alone.  The  modern  tendency  is  to- 
ward grouping  our  population  in  cities  and  towns. 
In  Iowa  the  prosperity  of  the  cities  depends 
mainly  upon  the  magnitude  of  the  territory  trib- 
utary to  them,  and  upon  the  regularity  and  surety 
with  which  the  inhabitants  of  the  tributary  ter- 
ritory can  maintain  their  business  relations  with 
the  city.  Any  city  which  can  secure  the  perma- 
nent improvement  of  the  principal  roads  radiat- 
ing out  from  it  in  all  directions,  will  thereby  do 
much  to  extend  its  tributary  territory  and  to  in- 
sure its  business  prosperity. 

In  the  investigations  of  the  Iowa  Highway 
Commission  of  the  statistics  of  the  use  of  Iowa 
roads,  that  which  has  come  out  most  promiently 
has  been  the  exceeding  importance  of  what  might 
be  called  the  light  travel  over  these  roads ;  that 
is,  their  use  for  other  purposs  than  for  the  haul- 
ing of  heavy  loads.  It  is  impossible  to  estimate 
the  money  value  to  the  people  of  Iowa  of  having 
good,  hard  roads  at  all  seasons  of  the  year  and 
under  all  conditions  of  weather,  for  the  trans- 
action of  the  business  of  the  state,  and  for  secur- 
ing social  and  intellectual  advantages  which  would 
otherwise   be   unattainable. 

It  is,  however,  a  sad  fact  that  country  road 
improvement  has  not  kept  pace  at  all  with  the 
other  advances  of  civilization  in  America.  The 
present  conditions  are  rapidly  becoming  intoler- 
able. They  constitute  what  might  be  termed,  and 
will  soon  be  regarded  as,  a  disgrace  to  the  state. 

Yet,  we  are  expending,  at  the  present  time, 
enormous  sums  upon  our  roads.  The  figures  for 
the  last  three  years  are  as  follows: 

County       Township  Countv 

Year.     Road  Tax.    Road  Tax.      Bridge  Tax.  Total. 

1903  $547,309.92  $2,283,129.65  $1,628,720.88  $4,459,160.45 

1904  559,409.42     1,749.395.23     '.947.423.53     4.259.228.18 

1905  518,535.7'     ',923.431-8'     1,773,30408     4,215.271.60 

Taking  into  account  the  money  value  of  the 
poll  taxes,  and  the  sums  from  other  sources 
than  those  above  enumerated  that  are  expended 
upon  the  roads  of  Iowa,  it  is  probable  that  the 
total  annual  expenditures  for  road  purposes  are 
between  $4,500,000  and  $5,000,000. 

To  form  some  idea  of  the  magnitude  of  this 
great  sum  we  may  compare  it  with  the  total  ex- 
penditures for  state  purposes  in  Iowa  during  the 
fiscal  year  ending  June  30,  1906,  which  were  $4,- 
165,639.81.  It  appears,  therefore,  that  the  money 
expended  on  Iowa  roads  in  one  year  is  consider- 
ably in  excess  of  the  total  sum  required  to  run 
the  state  government,  and  to  support  the  state 
asylums,  penitentiaries  and  other  charitable  and 
penal  institutions,  together  with  the  State  Normal 
School,  the  State  University,  and  the  State 
College. 

To  administer  this  smaller  fund  we  elect  a 
.state  legislature  with  all  its  attendant  expenses, 
but  as  yet  Iowa  has  not  taken,  as  a  state,  an  ac- 
tive part  in  administering  the  expenditures  of 
the  road  funds.  Apparently,  however,  the  in- 
evitable force  of  progress  is  compelling  the  state 
to  participate  more  actively  in  'securing  efficient 
results  from  its  large  expenditures  on  roads. 

It  is  a  matter  of  common  knowledge  that  we 
do  not.  under  the  present  system,  secure  the  re- 
sults to  which  we  are  entitled,  for  the  amount  of 
inoney  expended,  although  our  road  officers  are  al- 
most universally  absolutely  honest,  and  have  the 
best  of  intentions.  The  fault  is  in  the  system,  in 
the  lack  of  the  training  of  the  men,  and  not  m 
the  men  themselves.  It  will  be  of  interest  to  in- 
quire what  results  we  could  reasonably  expect 
from  the  money  now  being  spent  upon  our' state 
roads  with  proper  system,  and  with  thoroughly 
trained  men. 

In  the  first  place,  we  may  say  that  Iowa  has 
approximately  100,000  miles  of  country  roads  and 
that  at  a  maximum  expense  of  five  dollars  per 
mile,  or  a  total  of  $500,000  annually,  these  roads 
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could  be  maintained  in  good  condition  during 
almost  all  the  year  by  the  proper  systematic  use 
of  the  road  drag.  If,  therefore,  our  road  work 
were  systematized  under  well  trained,  responsible 
men,  $500,000  could  be  expended  each  year  with 
resnlts  which  would  be  many  times  more  valuable 
than  at  present  attained  with  the  expenditures  of 
our  entire  road  funds. 

In  the  second  place,  nearly  all  the  moneys  ex- 
pended for  bridges  should  be  put  into  permanent 
structures,  such  as  concrete  culverts,  and  steel 
bridges  with  masonry  abutments.  If  this  policy 
were  followed  for  a  considerable  period  of  years 
the  annual  amount  required  for  bridges  would 
greatly  diminish.  In  this  way  $1,500,000  to  $2,- 
000.000  could  be  profitably  spent  annually  for  a 
number  of  years  to  come. 

In  the  third  place,  $1,000,000  per  year  could  be 
concentrated  upon  the  improvement  of  the  main 
traveled  roads  of  the  state,  including  the  surfac- 
ing of  such  roads  with  gravel,  broken  stone,  or 
other  material  suitable  for  making  permanent  im- 
provement. At  prices  which  have  actually  rea- 
lized in  the  state,  this  would  be  sufficent  to  build 
1,900  to  1,500  miles  of  gravel  road  per  year,  two 
hundred  to  four  hundred  miles  of  stone  road. 

In  the  fourth  place,  there  would  be  left  $1,- 
000,000  to  $1,500,000  for  general  administration 
and  for  grading.  The  grading  done  wit  hthis 
fund  should  be  devoted  to  building  good,  sub- 
stantial grades  and  side  ditches,  in  accordance 
with  road  engineer's  plans,  instead  of  patching  a 
little  here  and  a  little  there.  Several  million 
cubic  yards  of  earth  per  year  could  be  moved 
with    this    fund. 

It  is  not  too  much  to  say  that  if  the  adminis- 
tration of  the  road  funds  of  Iowa  were  under 
the  management  of  one  of  our  great  railway 
systems,  all  the  above  results  would  be  secured, 
and  that  within  a  comparatively  limited  number 
of  years  we  would  have  a  system  of  roads  that 
would  be  the  admiration  of  the  world,  without 
taxing  ourselves  any  more  than  we  now  do.  It 
is  impossible,  of  course,  to  actually  secure  such 
perfect  business  administration,  while  still  leav- 
ing the  control  of  our  road  funds  as  closely  to 
the  people  who  pay  the  taxes  as  is  right  and  de- 
sirable under  our  system  of  government.  But 
we  should  approach  much  nearer  to  this  ideal 
than  at  present.  Under  the  present  conditions  ■ 
we  see  little  improvement  from  year  to  year,  and 
the  money  seems  to  go  to  just  about  keep  up  the 
roads  in  their  present  condition. 

To  systematize  and  concentrate  our  road  work 
must  be  our  endeavor  if  we  would  improve  pres- 
ent conditions. 

Until  recently,  our  state  has  taken  no  part  in 
road  administration  further  than  to  pass  uniform 
road  laws.  This  is  a  function  of  state  govern- 
ment which  has,  of  course,  been  recognized  in 
every  state  in  the  union.  But  while  the  laws  are 
uniform  in  each  particular  state,  in  their  admin- 
istration we  find  wide  diflference  in  practice  in 
different  parts  of  Iowa.  There  is,  perhaps,  a 
more  pressing  need  for  an  exact  and  uniform 
enforcement  of  bur  present  road  laws  than  for 
the  enactment  of  new  laws.  For  example,  the 
laws  require  a  proper  accounting  of  road  funds, 
yet  we  find  that  the  actual  system  of  accounting 
is  often  hardly  worthy  of  the  name. 

Of  recent  years  there  has  been  a  general  move- 
ment in  the  United  States  towards  more  active 
participation  by  the  state  in  road  administration, 
and  this  has  shown  itself  in  the  creation  of 
state  highway  commissions.  California,  Connecti- 
cut Idaho,  Illinois,  Iowa,  Minnesota,  Massachu- 
setts, Michigan,  Missouri,  New  Hampshire,  New 
Jersey,  N%w  York,  Ohio,  Pennsylvania,  Vermont 
and  Washington  have  created  such  commissions. 
Taking  the  cases  of  some  of  our  neigHboring 
States,  it  may  be  stated  that  Illinois  appropriates 
$50,000  per  year  for  its  highway  commission ; 
that  Missouri  has  just  provided  for  a  state  high- 


way engineer,  with  an  appropriation  of  $12,000 
per  year  for  expenses  and  has  further  provided 
for  a  county  road  engineer  in  each  county  of 
the  state.  Iowa  has  provided  that  the  Iowa 
State  College  shall  constitute  a  highway  com- 
mission, and  has  appropriated  $S,ooo  per  year, 
which  amount  is  the  lowest  provided  by  any 
state  for  its  highway  commission. 

The  duties  of  these  highway  commissions 
vary  from  mainly  investigation  and  advisory 
work,  to  active  building  and  maintenance  of  state 
roads.  The  work  of  our  own  commission  may 
be  said  to  have  just  begun.  So  far,  we  have 
been  making  a  thorough  preliminary  study  of 
road  conditions  in  Iowa,  have  prepared  and  dis- 
tributed road  bulletins,  have  prepared  and  have 
been  furnishing  to  road  officers  standard  plans 
for  culverts,  bridges,  and  road  construction,  have 
inaugurated  an  annual  road  school  for  the  train- 
ing of  road  officers,  have  furnished  expert  ad- 
vice to  road  officers  calling  for  it,  both  by  cor- 
respondence and  personal  visit,  and  have  been 
endeavoring  to  assist  further  in  the  road  work 
in  all  ways  possible. 

Another  very  important  method  by  which  the 
states  of  our  country  have  been  taking  active 
part  in  road  work  in  recent  years  is  state  aid. 
Connecticut  has  available  about  $225,000  per  year 
for  the  construction  of  state  roads,  the  state  pay- 
ing ninety-five  per  cent,  of  the  cost.  Massachu- 
setts appropriated  in  1905  about  $550,000,  paying 
seventy-five  per  cent  of  the  total  cost.  In  New 
Hampshire  the  amount  is  $125,000  per  year,  the 
state  paying  from  twenty-five  to  seventy-five  per 
cent,  of  the  cost.  New  Jersey,  which  shares  with 
Massachusetts  the  honor  of  pioneering  the  way 
in  state  road  construction,  expends  annually 
$400,000,  paying  one-third  of  the  cost.  New  York 
has  recently  appropriated  $50,000,000  for  state 
roads,  to  be  expended  in  ten  years,  and  pays 
fifty  per  cent  of  the  cost.  Pennsylvania  appro- 
priated $6,356,232,  to  be  expended  in  five  years 
ending  1909,  and  pays  seventy-five  per  cent  of 
the  cost.  Washington  pays  fifty  per  cent  of  the 
cost  of  all  roads  built  by  the  state  highway  com- 
missioner. Michigan  pays  "state  rewards"  for 
gravel  and  macadam  roads,  ranging  from  two 
hundred  fifty  to  one  thousand  dollars  per  mile, 
according  to  the  kind  of  road  built,  when  same 
have  been  constructed  according  to  the  plans  and 
specifications  of  the  state  highway  commissioner 
and  have  received  his  approval. 

While  there  might  be  much  doubt  in  the  minds 
of  many  people  whether  as  yet  Iowa  has  reached 
the  time  for  extending  state  aid  for  hard  roads, 
yet  all  who  have  studied  those  built  under  this 
system  in  our  eastern  states  must  admit  that 
they  are  the  finest  roads  in  the  world.  And  the 
plan  is  so  popular  with  the  tax-payers  who  foot 
the  bills  that  in  every  state  having  such  a  system 
there  are  continual  demands  for  the  construction 
of  many  more  such  roads  than  can  possibly  be  built. 
At  the  same  time  those  making  the  requests  un- 
derstand that  they  have  personally  to  pay  a  large 
part  of  the  cost  in  addition  to  the  amount  paid 
by  the  state.  The  macadamized  roads  built  by 
New  Jersey,  Massachusetts  and  New  York  under 
the  system  of  state  aid  road  construction  are 
ideal,  and  are  unsurpassed  in  the  world,  whereas, 
a  few  years  ago  these  same  states  had  roads 
equal  to   the  worst. 

In  conclusion  we  may  inquire  what  can  be 
done  in  Iowa  by  the  state  to  secure  better  roads. 
I  will  enumerate  certain  things  which  we  believe 
our  state   could   well   undertake. 

In  the  first  place  the  state  should  systematize 
our  road  work. 

(l)  Its  highway  commission  will  supply  to  all 
road  officers  desiring  them  standard  plans  for 
culverts,  bridges  and  road  construction.  We  be- 
lieve the  state  should  require  that  all  plans  and 
specifications  for  large  bridges  be  submitted  to  and 
approved  by  the  commission,  and  that  the  con- 


struction of  culverts  and  roads  should,  in  gen- 
eral, be  carried  out  in  accordance  with  standard 
plans. 

(2)  The  highway  commission  should  supply 
road  experts  to  respond  to  the  call  of  road  of- 
ficers for  advice  and  assistance. 

(3)  The  state  should  by  law  provide  for  a  road 
engineer  in  each  county  of  the  state,  who  should 
be  a  trained  and  well  qualified  road  expert,  who 
should  make  surveys  and  prepare  plans  for  all 
important  road  work,  and  under  whom  in  gen- 
eral the  road  work  of  the  county  should  be 
placed.  These  county  road  engineers  should  be 
required  to  make  regular  reports  to  the  highway 
commission,  and  to  keep  in  close  touch  with  it. 

(4)  The  local  road  officers  of  each  township 
should  be  required  to  make  regular  reports  to  the 
county  engineer,  and  in  general  to  work  in  con- 
sultation with  him. 

(5)  Means  should  be  provided  for  educating 
and  training  road  officers.  The  present  Road 
School  should  have  its  facilities  for  such  work 
greatly  extended  and,  if  necessary,  should  hold  a 
number  of  sessions  each  year  in  different  parts 
of  the  state,  so  as  to  make  it  more  convenient 
for  road  officers  to  attend. 

In  the  second  place  our  present  road  funds 
should  be  expended  in  such  a  way  as  to  secure 
better  results  for  the  money. 

(6)  Systematic  dragging  of  all  earth  roads, 
except  unused  byways,  should  be  required,  and 
should  be  carried  out  under  road  officers  who  can 
be   held   responsible   for   results. 

(7)  The  expenditures  for  culverts  should  be 
devoted  mainly  to  the  building  of  permanent 
concrete  structures. 

(8)  All  large  steel  bridges  should  be  built  in 
accordance  with  definite  plans  and  specifications 
prepared  by  competent  engineers  and  let  to  the 
lowest  responsible  bidder,  after  being  properly 
advertised.  ' 

(9)  The  county  road  fund  should  be  increased 
one  mill,  and  in  general  the  road  work  should 
be  to  a  considerable  extent  concentrated  on  main 
traveled  highways. 

(10)  Wherever  practicable,  a  beginning  should 
be  made  at  surfacing  the  principal  roads  with 
the  best  gravel  or  stone  or  other  hard  material 
locally  available. 

In  the  third  place,  the  state  should  by  direct 
appropriation  provide  for  the  building  by  the 
State  Highway  Commission  of  sections  of  ex- 
perimental road  in  different  parts  of  the  state. 
In  no  other  way  can  the  best  materials  available 
in  Iowa  be  discovered  and  the  cost  of  good  roads 
construction  be  ascertained. 

The  road  question  in  Iowa  is  one  of  the  most 
important  to  be  solved  by  our  people.  The 
traffic  on  these  roads  is  so  large  that  if  teams 
could  be  collected  in  one  string  to  do  the  annual 
traveling  in  one  day,  at  thirty  miles  per  day, 
this  string  of  teams  would  reach  more  than  one 
and  one-half  times  around  the  entire  earth.  In 
every  way  is  the  attainment  of  good  roads  most 
vital  to  our  people.  We  must  believe  that  the 
problem  will  be  successfully  solved  in  our  state, 
and  that  Iowa  roads,  as  well  as  as  Iowa  agricul- 
ture, will  in  the  future  be  found  in  the  first 
rank. 


A  Hydraulic  Dredge  designed  for  the  re- 
moval of  4,500  tons  of  sand  per  hour  from  a 
depth  of  70  ft.  below  water  level  has  been  built 
by  Ferguson  Brothers,  Port  Glasgow,  Scotland, 
for  dredging  the  Thames  estuary.  The  spoil  will 
be  carried  in  hoppers  aboard  the  dredger  itself 
until  ready  for  discharging.  The  vessel  is  twin- 
screw,  330  ft.  long,  55  ft.  6  in.  wide  and  draws 
23  ft.  There  are  two  suction  pipes,  connected  to 
Gwynne  centrifugal  pumps.  The  work  to  be  done 
consists  in  constructing  a  channel  1,000  ft.  wide 
and  30  ft.  deep  at  low  water  through  Leigh  Mid- 
dle Shoal,  the  total  being  about  6,000,000  cu.  yd. 
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A  Few  Tests  and  Experiments  with  Rein, 
forced  Concrete. 

Ey   R.   T.   Surtees,  C.  E.,  Newtonle-Willows,  Lancashire, 
England. 


During  the  last  few  years,  reinforced  concrete 
for  building  and  engineering  works  has  made 
such  headway  that  the  limits  of  its  application 
appear  almost  boundless.  Construction  of  great 
intricacy  and  daring  has  been  successfully  car- 
ried out  with  it,  whilst  the  failures  have  been 
few,  those  that  have  taken  place  being  traceable 
to  the  inexperience  or  carelessness  that  may  be 
found  in  all  departments  of  works  and  labor.  It 
is  no  doubt  a  material,  or  system  of  building 
-that  requires  a  considerable  amount  of  care  to 
•ensure  success,  and  whilst  the  principal  amount 
•of  labor  in  connection  with  it  may  be  got  from 
the  unskilled,  the  leading  hands .  should  be  ex- 
perienced and  able  to  see  the  object  of  the  de- 
signer and  ensure  it  being  carried  out.  Care 
should  be  taken  in  the  selection  of  proper  mate- 
rials,  according   to   the   work   required   of   them. 


ing  a  correct  answer  to  these  questions,  so  far 
as  the  aggregate  or  the  concrete  is  concerned, 
and  to  many,  I  am  afraid,  the  results  will  be  in 
one  or  two  instances,  not  quite  what  might  be 
expected. 

With  aggregates  of  various  materials,  concrete 
blocks  were  made  up  in  which  were  inserted 
pieces  of  steel,  with  their  ends  projecting  out 
of  the  mass  for  a  few  inches.  These  blocks  were 
immersed  in  water  at  frequent  intervals,  for  a 
period  extending  over  twelve  months,  when  the 
projecting  ends  of  the  steel  were  found  to  be 
highly  corroded.  They  were  then  submitted 
to  the  action  of  'steam  from  a  boiling  solution 
of  acid,  until  the  exposed  steel  was,  in  most  in- 
stances practically  destroyed.  The  blocks  were 
then  cut  open  so  that  the  embedded  portions  of 
the  steel  could  be  inspected.  Fig.  1  is  from  "a 
photograph  of  some  of  these  blocks,  the  concrete 
in  which  was  made  with  an  aggregate  composed 
of  blast  furnace  slag  from  the  works  of  the 
Wigan  Coal  &  Iron  Co.,  Lancashire.  Figs.  2 
and  3  show  other  blocks  made  with  boiler  fur- 


steel  to  the  outside  of  the  blocks  when  examined. 

The  whole  of  the  concrete  used  was  made  with 
aggregates  containing  the  run  of  the  crusher, 
none  of  the  fine  dust  being  kept  out. 

These  experiments  indicate  that  to  preserve 
the  steel  effectually  the  aggregate  for  the  con- 
crete should  be  carefully  graded  to  ensure  the 
filling  of  the  voids,  that  the  concrete  should  be 
carefully  mixed,  placed,  and  consolidated,  and 
even  if  this  mixture  does  contain  certain  chemi- 
cal impurities,  there  is  small  likelihood  of  rust 
being  formed.  Great  care  should  be  exercised 
to  prevent  the  possibility  of  air  spaces,  honey- 
combs, or  cracks  on  the  outer  surface  extending 
into  the  mass  far  enough  to  allow  an  air  pas- 
sage to  reach  the  steel,  for  if  unnoticed  or  al- 
lowed to  remain,  rust  will  form,  which  may 
burst  off  part  of  the  concrete,  and  so  weaken  the 
structure  that  disaster  will  eventually  result.  A 
case  which  recently  came  under  the  writer's  no- 
tice was  caused  by  the  timbers  being  removed 
by  the  workmen  before  the  concrete  had  been 
properly   set,   when   its   own   weight   had   caused 


Tests  of  the  Permeability  of  Concrete  and  the  Protection  of  Steel. 


and  it  is  surprising  what  useful  tests  can  be 
made  at  a  cost  warrantable  for  jobs  of  compara- 
tively small  dimensions.  The  writer  was  once 
nearly  led  into  disaster  by  what  appeared  a  hard 
gravel,  apparently  admirably  suited  for  concrete, 
but  on  leaving  a  handful  near  a  warm  steam  pipe, 
was  surprised  to  find  after  a  few  hours,  a  num- 
ber of  cracks  in  each  piece,  so  very  small  as  to 
look  like  fine  hairs.  On  breaking  them  up  they 
were  found  to  be  nodules  of  clay  encased  with 
a  thin  coating  of  hard  material,  and  it  required 
only  a  comparatively  small  rise  in  temperature 
to  cause  them  to  burst,  making  them  most  dan- 
gerous to  use  for  concrete.  Failures  have  been 
reported  from  concrete  made  with  aggregates 
containing  a  small  percentage  of  sulphur,  such 
as  is  found  in  certain  blast  furnace  slags,  etc.,  but 
it  is  doubtful  as  to  what  was  the  precise  cause, 
and  perhaps  if  careful  and  intelligent  investiga- 
tion had  been  carried  out,  it  would  have  been 
found  to  be  due  to  the  imperfect  proportioning 
and  mixing  of  the  materials  and  not  to  the  con- 
stituents. 

It  has  been  found  that  iron  cramps  after  be- 
ing surrounded  with  concrete  for  hundreds  of 
years,  have  been  proved  to  be  in  perfect  condi- 
tion, whilst  it  has  beep  equally  proved  that  steel 
embedded  in  concrete  floors  for  only  a  few 
years  has  been  affected  to  such  an  extent  that  the 
wonder  was  that  a  collapse  had  not  taken  place. 

What  is  the  cause  of  this  great  difference?  Is 
it  the  chemical  composition  of  the  steel  or  the 
aggregate,  or  is  it  due  to  the  mixing  and  placing 
«f  the  concrete?  The  following  experiments 
liave  been  carried  out  with  a  view  of  ascertain- 


nace  clinker,  crushed  bricks,  and  a  mixture  of 
brick  and  clinker,  included  in  Table  i,  which  also 
gives  the  results  of  the  experiments : 

Table  i. — Effect  of  Watbr  and  Acid  Vafor  ok  Steel  in 
Concrete. 
Concrete 
Sul-     Over 
phur.  Steel. 
No.       Aggregate.         Per  Ct.    In.  Remarks. 

1  Slag  2.07       iH       Steel  unaffected 

2  "  2.07         J4  '*  " 

3    "  ••■■    H     '.[     !; 

4  "  ....      iH 

5  "  ....      iVi 

6  "  ....  'A  " 

7  "  2-07  ii  "  " 

8  "  2.07        lYi  "  " 

9  Clinker  ....       2  "  " 

10       Brickbats  ....       2  Corroded  from  honey- 

comb in  concrete 
21        Clinker  ....        i54  "  "  *' 

23       Brickbats  ....       2  '*  **  *' 

25       Br'k.  and  clin 2  "  '*  *' 

27       Brickbats  ....       iH  *'  '*     .         " 

In  Nos.  2,  3,  6  and  7,  the  bars  were  nearer 
the  outside  of  the  blocks  than  is  usual  in  rein- 
forced work,  and  yet  nothing  penetrated  the 
concrete  far  enough  to  cause  rust  to  form  on  the 
steel. 

The  amount  of  sulphur  in  Nos.  i,  2,  7  and  8 
was  sufficient  to  color  the  concrete  to  a  dark 
green,  and  there  appeared  to  be  no  deleterious 
action  set  up  on  the  steel. 

There  was  a  large  amount  of  iron  in  the 
clinker  which  did  not  show  any  effect  on  the 
embedded  steel  when  the  concrete  was  properly 
consolidated  and  without  voids. 

In  all  cases  where  the  steel  showed  corrosion, 
the  concrete  had  not  been  properly  graded,  or 
made  free  from  honeycombs  or  voids,  which  in 
most  cases  were  easily  traceable  right  from  the 


it  to  fall  away  from  the  steel  just  enough  to 
cause  a  crack  extending  a  considerable  distance 
along  the  rods.  No  attempt  had  been  made  to 
remedy  this,  and  after  the  contractor  had  handed 
over  the  work,  the  evil  results  began  to  appear. 
In  a  case  of  this  kind,  the  rusting  of  the  steel 
may  perhaps  not  be  the  least  danger  incurred, 
for  the  concrete  might  be  materially  damaged, 
whilst  its  adhesion  to  the  steel  would  be  far  from 
what  it  ought  to  have  been. 

Cinders,  pan  breeze  and  such  like  are  undoubt- 
edly attended  with  a  certain  amount  of  danger 
in  their  use  as  aggregates  in  concrete  having 
direct  contact  with  steel.  When  soft  they  will 
not  stand  ramming  without  crushing,  and  the 
crushed  parts  may  not  be  coated  with  cement, 
consequently  dampness  may  make  through  to 
the  detriment  of  the  steel.  Cinder  concretes 
have  no  doubt  been  the  cause  of  failures,  and 
in  the  hands  of  careless  contractors  are  most 
dangerous  to  allow.  A  concrete  made  with  them 
may,  however,  with  advantage  be  used  under 
certain  floors,  or  in  partitions  where  it  is  re- 
quired to  take  nails  for  fixing  boards  or  other 
timbers.  It  is  also  a  poor  conductor  of  sound 
and  useful  as  deafening. 

Under  no  conditions  is  a  rich  concrete,  having 
an  aggregate  of  hard,  sound  material,  propor- 
tioned and  placed  so  as  to  secure  the  greatest 
density,  more  necessary  than  for  an  itnpermeable 
concrete.  A  concrete  of  this  kind  is  often  re- 
quired for  cellars,  reservoirs,  tanks,  pipes  and 
such  like.  Fig.  4  shows  a  method  of  carrying 
out  experiments  with  a  view  to  securing  the  best 
results,  the  apparatus  being  of  simple  construe- 
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tion,  will  allow  the  test  to  be  carried  out  on 
most  jobs  at  little  expense.  In  each  of  the  four 
large  pipes  shown  are  blocks  of  concrete,  5  in. 
in  thickness,  moulded  inside.  The  larger  pipes 
are  connected  to  the  town's  water  supply  by 
means  of  the  small  pipe  along  the  top,  which 
allowed  a  pressure  of  40  lb.  per  square  inch, 
means  being  provided  to  allow  the  enclosed  air 
to  escape.  The  arrangement  shown  is  also  con- 
nected to  a  small  boiler  feed  pump  by  which  the 
pressure  could  be  increased  to  260  lb.  per  square 
inch,  the  town's  pressure  being  shut  off  by  a 
small  valve  when  this  was  being  .ipplied.  Table 
2  gives  the  composition  of  the  concrete  in  each 
pipe. 

The  aggregates  included  the  fine  stuff  con- 
taii>ed  in  the  whole  run  of  the  crusher.  The  pipes 
were  allowed  to  stand  under  damp  cloths  for 
two  days,  and  afterwards  were  immersed  in 
water  for  eighteen  days,  the  test  being  applied 
on  the  twenty-first  day  after  the  concrete  was 
placed.  The  results  of  the  tests  are  given  in 
Table  2. 

Table  2. — Peemkability  Tests  of  Cohceete. 

Number  i  2  3  4 

GrBvcl,  uQcrushcd,  parts ^}i  3  4  3 

Gravel,  crushed,  parts 2j4  3  2  3 

Sand,  parts 3  2  2  2 

Cement,  parts 2  2  2  2 

Screen  for  gravel,  in }4  J4  H  V* 

Press,  in 

Date  After  lbs.  per 

Applying  Pre*.  sq.  in.  Leakage  in  Centileters  per  hour. 

I    35-50  36.60  5.37  o             o 

a  35-50  20.00  1.91  b             o 

J   35-50  12.00  0.986  o            o 

4  60-70  30.00  3.25  o             o 

35-50  14.66  0.62  o             o 

35-50  7-50  0.332  o             o 

35-50  6.00  0.32  o             o 

35-50  7.57  0.427  .       o             o 

9  35-50  6.00  0.083  0            o 

10 35-50  5.83  D.041  o             o 

II    35-50  5.25  O  0             0 

la  35-50  6.00  o  00 

13 35-50  6.33  o  00 

14  35-50  5-83  o  00 

Note:    The  tests  were  continued  at  about  the  last  rate 

until  the  thirtieth  day,  when  the  experiment  was  con- 
sidered finished. 

Having  proved  a  satisfactory  mixture,  from 
the  materials  to  hand,  an  attempt  was  next  made 
to  find  out  the  best  conditions  under  which  the 
concrete  would  set,  for  should  contraction  take 
place,  cracks  might  occur,  through  which  water 
could  pass.  With  this  object  in  view,  four  more 
pipes  were  used,  in  each  of  which  was  placed  a 
thickness  of  5  in.  of  concrete,  prepared  in  a  sim- 
ilar manner  to  those  giving  the  best  results  in 
the  preceding  experiment.  No.  i  was  placed  in 
a  position  to  set  where  a  hot  sun  could  get  at  it 
during  most  part  of  the  day.  No.  2  was  placed 
in  a  shaded  place,  and  Nos.  3  and  4  were  allowed 
two  days  under  a  damp  cloth,  twenty-eight  days 
immersed  in  water,  and  all  were  put  under  pres- 
sure on  the  thirtieth  day.  The  concrete  in  No. 
I  had  contracted  in  setting  as  water  passed  be- 
tween the  pipe  and  the  block  of  concrete  inside. 
No.  2  showed  a  very  slight  dampness  which 
soon  took  up,  while  Nos.  3  and  4  were  perfectly 
watertight  The  set  of  pipes  shown  in  Fig.  4 
were  made  up  of  Nos.  3  and  4  of  the  former 
experiment,  renumbered  respectively  i  and  2,  with 
Nos.  3  and  4  of  the  latter.  The  pressure  was 
again  applied,  being  gradually  increased  up  to 
260  lb.  per  square  inch,  and  after  two  days  with 
it  varjring  between  50  lb.  per  square  inch  and 
this.  During  this  time  no  signs  of  dampness 
appeared  on  the  underside.  One  of  the  blocks 
was  cut  out  to  see  how  far  the  water  had  pene- 
trated into  the  mass  of  concrete,  where  it  was 
seen  to  be  traceable  for  a  distance  of  only  1% 
in.  Whilst  it  may  not  be  a  difficult  matter  to 
make  blocks  of  this  size  to  stand  such  high  pres- 
sures, it  could  hardly  be  expected  that  a  long, 
thin  wall  of  the  same  materials  would  give  the 
same  results,  there  being  so  many  other  factors 
to  contend  against. 

Following  this  investigation  a  step  further,  a 
reinforced  concrete  pipe  was  ;nade,  as   seen  in 


Fig.  5.  This  was  first  made  with  an  open  end, 
and  after  the  concrete  had  set,  a  short  length 
of  cast  iron  pipe, — for  a  special  purpose  otlier 
than  connecting  the  hydraulic  pressures — was 
moulded  on  to  the  end,  the  longitudinal  steel  re- 
inforcing rods  passing  through  the  pipe  and  well 
into  the  concrete  securing  the  cap.  After  con- 
necting up  the  pipes,  pressure  at  the  rate  of 
30  lb.  per  square  inch  was  applied,  being  grad- 
ually increased  until  it  reached  120  lb.,  with  no 
signs  of  dampness  appearing  on  the  outside  of 
the  pipe.  This  pressure  was  maintained  for  three 
hours,  and  on  attempting  to  raise  it  higher,  the 
joint  between  the  first-made  concrete  and  that 
ti.xing  the  cap  gave  way ;  as  the  object  of  the 
experiment  had  been  attained,  no  further  attempt 
was  made  to  reconnect  it. 

Reinforced  concrete  pipes  without  the  assist- 
ance of  internal  metal  tubes  to  stand  a  pres- 
sure of  this  severity  require  great  care  in  their 
construction,  and  a  little  remissness  in  mixing, 
placing  or  consolidating  the  concrete  may  lead 
to   failure. 

To  secure  the  best  results  under  direct  com- 
pressional  loads,  as  in  columns  and  such  like 
structures,  it  is  imperative  that  the  main  or  ver- 
tical reinforcing  bars  should  be  so  fixed  as  to  se- 
cure the  requisite  size  of  core,  to  be  hooped  or 
bound  with  a  wire,  wrapped  spirally  around  the 
steel  skeleton,  to  the  bars  of  which  it  may  be  tied 
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Types  of  Hooping  Tested. 

with  fine  wire;  or,  with  wire  hoops,  or  wilh 
links.  Hooping  may  consist  of  horizontal  h  >ops, 
welded,  bolted,  or  riveted  at  the  ends  to  foiin 
a  continuous  band  to  the  shape  of  the  column, 
or  wires  may  be  used  having  their  ends  twi.steJ 
to  form  a  secure  fastening.  These  are  placed 
around  the  vertical  bars,  at  proper  intervals,  in 
accordance  with  the  strength  demanded.  En- 
circling fitments  added  to  a  few  of  these  forjns 
of  hoops,  to  hold  the  bars  in  their  exact  position, 
■are  well  worth  the  little  extra  expense,  as  they 
serve  both  to  connect  the  bars  together  and  hold 
them  apart  from  each  other,  so  that  the  core 
cannot  be  otherwise  than  the  size  and  shape  de- 
signed. 

The  spirally  wrapped  skeleton  has  often 
been  throught  one  of  the  strongest  systems,  but 
is  difficult  to  apply,  and  as  the  whole  skeleton  has 
to  be  built  up  in  position  before  any  of  the 
concrete  is  placed,  it  makes  this  difficult  to  do. 
What  may  be  gained  in  a  stronger  skeleton  may 
be  lost  in  weaker  concrete ;  and  should  the  con- 
tinuous wire  wrapping  get  damaged  at  any  one 
place  in  its  length,  it  materially  weakens  the 
whole  structure,  whilst  one  break  in  it  practi- 
cally destroys  the  whole  length  of  hooping.  With 
any  form  of  skeleton,  however  well  it  may  be 
made,  care  is  required  in  ramming  the  concrete, 
and  care  should  be  taken  to  ensure  as  little  ob- 
struction  as   possible   to  this   part   of   the   work. 


Even  if  the  steel  is  made  up  into  units,  they  may 
be  thrust  out  of  place  by  careless  workmen  who 
do  not  realize  the  importance  of  what  they  are 
doing.  It  has  been  contended  that  the  advan- 
tage said  to  attend  a  spirally  wrapped  hooping 
lay  in  the  fact  that  the  spaces  between  the  spirals 
were  not  in  the  same  horizontal  plane  right  round 
the  column,  as  in  the  case  with  plain  link  hooping. 
This  is  doubtful,  nor  does  the  following  experi- 
ments bear  this  out. 

The  arms  of  the  hoop  were  arranged,  see  Fig. 
6,  in  the  mass  of  concrete  in  different  directions 
to  those  of  the  next  adjoining  hoop,  thus  further 
reinforcing  the  core  against  that  bulging  action 
which  is  always  set  up  when  the  load  is  applied. 
It  is  also  probable  that  the  horizontal  hooping, 
as  heretofore  tested  against  wire  wrapping,  may 
have  had  the  ends  of  the  links  simply  laid  side 
by  side  in  the  concrete,  as  was  formerly  the  com- 
mon practice,  instead  of  having  them  securely 
twisted  to  form  a  tie,  which  ensures  a  structure 
being  fully  23  per  cent,  stronger.  It  may  be  a 
comparatively  simple  matter  to  keep  the  steel 
members  in  their  correct  position  in  making  a 
small  test  piece,  but  in  actual  work  the  difficulty 
is  great,  as  every  worker  in  reinforced  concrete 
knows.  Instances  have  been  found  where  the 
steel  members  have  been  found  to  be  far  differ- 
ent to  where  the  designer  intended  they  should 
have  been  placed,  and  even  in  test  pieces  where 
every  care  has  been  taken  to  ensure  correct  work, 
members  have  been  discovered  out  of  place. 
Systems  giving  simplicity  in  design  and  execu- 
tion, with  secure  fixing  of  the  steel  as  the  work 
proceeds  have  much  to  commend  them. 

It  cannot  be  expected  to  make  a  structure  of 
greater  strength  than  its  component  parts,  there- 
fore, we  may  look  to  get  the  best  results  under 
compressional  loading,  with  a  concrete  having 
an   aggregate  of   the   hardest  materials. 

Fig-  7,  8,  9  and  10  show  a  set  of  columns 
made  as  nearly  as  possible  under  identical  con- 
ditions as  regards  aggregates,  sand,  mixing,  plac- 
ing and  consolidating  the  concrete,  special  efforts 
being  made  to  ensure  that  the  whole  should  be 
as  uniform  as  possible.  Fig.  7  and  8  had  the 
longitudinal  bars  spirally  wrapped  and  Fig.  9 
and  10  had  horizontal  hoopings,  as  illustrated  in 
Fig.  6,  the  steel  in  each  instance  being  of  the 
same  weight  throughout.  Fig.  7  is  of  particu- 
lar interest,  inasmuch  as  it  indicates  a  peculiar 
twisting  action,  which  is  perhaps  attributable  to 
this  form  of  hooping  when  under  load.  As  it 
happened,  the  pin  which  holds  the  table  of  the 
testing  machine  in  position,  had  been  acciden- 
tally left  out,  thus  leaving  it  free  to  move  on  its 
pivot,  and  after  the  application  of  the  pressure, 
the  column  began  to  twist  to  failure,  the  table 
inoving  around  in  unison  therewith,  destruction 
being  achieved  with  a  load  of  49  tons.  Fig.  8 
was  tested  with  the  table  fixed  and  failed  under 
a  load  of  5S  tons.  Fig.  9  failed  under  85'/2  tons 
and  Fig.  10  under  91 J4  tons.  The  specimens  were 
all  2  ft.  6  in.  long  by  8  in.  square. 

Figures  11,  12  and  13  and  Figs.  14,  15  and  16 
illustrate  respectively  two  sets  of  columns,  the 
experiments  being  carried  out  ts  before,  the 
concrete  being  prepared  and  the  work  executed 
with  a  view  to  securing  uniformity  throughout. 
The  longitudinal  bars  were  13/16  in.  in  diameter 
in  all  cases,  there  being  a  slight  difference  in 
the  spacing  of  the  hoops,  which  were  of  the  link 
and   strut   pattern. 


No. 


1.1 
14 

j6 


Crushed  at. 

Length 

134!^  tons 

3  ft. 

176    " 

3 

209 

,3 

219 

4 

197 

4 

2"5 

4  " 

Size. 
10  X  10  in. 


It  will  be  seen  that  Fig.  14,  which  is  made 
with  concrete  having  no  reinforcing  steel  in  it, 
comes  out  stronger  than   any  of  the  others.     In 
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this  case  the  failure  took  place  suddenly  and 
with  a  loud  report,  as  of  an  explosion,  whilst 
pieces  of  the  concrete  flew  about  the  room  with 
dangerous  velocity.  It  is  undoubtedly  one  of 
those  freaks  which  sometimes  develop  even  after 
the  greatest  care  has  been  devoted  to  the  work 
of  construction.  In  this  case  the  whole  of  the 
details    connected    with    their    construction    were 
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cncy,  and  that  there  be  no  obstruction  to  its  ef- 
ficient con.solidation,  such  as  jarring  after  it  has 
begun  to  set. 

The  mixture  used  in  the  manufacture  of  the 
last  two  sets  of  columns,  was  just  something  less 
than  a  wet  one,  and  with  those  having  the  steel 
skeleton  in  the  moulds,  the  concrete  could  not 
be  so  thoroughly  rammed  as  where  there  was  no 
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Concrete  in  Bags. 


Bags  of  concrete  are  often  used  in  construct- 
ing foundations  under  water,  but  caution  should 
be  exercised,  Mr.  W.  D.  Cay  states  in  "Engi- 
neering," to  see  that  the  projecting  ends  of  such 
bags  are  not  subjected  to  the  pounding  of  a 
heavy  sea  or  its  equivalent.     In  his  opinion  there 


Method  of   Failure  of   Reinforced   Concrete   Columns. 


personally    supervised    by    competent    engineers 
representing  three  different  authorities. 

If  it  were  possible,  in  actual  work,  to  consist- 
ently obtain  a  concrete  of  this  superior  quality 
and  strength,  reinforcing  would  not  be  so  much 
necessary.  After  breaking,  the  sample  of  con- 
crete showed  to  be  very  dense,  with  practically  no 
pinholes  in  it,  and  hundreds  of  attempts  might 
be  made  to  make  another  to  give  such  good  re- 
sults, without  success.  It  shows  the  advantage 
of  having  the  soft  concrete  of  the  right  consist- 


such  obstruction.  A  bigger  rammer  could  also 
be  used.  It  is  undoubtedly  due  to  these  causes 
that  such  a  high  result  was  obtained  in  this  par- 
ticular specimen.  Fig.  16  shows  excellent  de- 
sign and  construction. 

In  the  columns  comprising  the  last  six  experi- 
ments, the  concrete  was  mixed  in  a  machine  of 
the  revolving  drum  type,  which,  after  repeated 
tests,  the  writer  is  convinced,  made  a  concrete 
which  was  16  per  cent,  stronger  than  could  be 
turned  out  by  hand  mixing. 


must  be  ample  mixing  facilities,  the  materials 
must  be  collected  close  to  the  hoppers  of  the 
mixers,  and  large  cars  or  skips  used  to  transfer 
the  concrete  to  a  box  in  a  hopper  barge,  in 
which  the  bag  has  previously  been  placed.  The 
barge  should  be  taken  rapidly  to  the  site  of  de- 
posit, the  bag  being  sewn  up  during  transit  and 
when  brought  into  position  the  pulling  of  a 
trigger  releases  the  doors  of  the  box  and  the 
bag  falls  slowly  down  through  the  water  to  its 
place. 
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The  Harlem  Creek  Sewer,   St.  Louis,  Mo. 


Th«  Harlem  Crc«k  sewer,  in  St.  Lou<s,  Mo.,  is 
being  constructed  to  carry  to  the  Mississippi 
River  the  combined  domestic  sewage  flow  and 
storm-water  ran-off  from  •  residential  section  of 
6^000  acres  in  the  northern  part  of  the  city.  The 
area  which  will  be  served  by  the  sewer  lies  about 
a  mile  back  from  the  river,  and  between  it  and 
the  latter  is  a  stretch  of  low,  flat  river  bottom 
land  that  is  only  slightly  above  extreme  high 
water  in  the  river.  Back  of  this  bottom  land  the 
country  is  considerably  rough  and  broken,  but  is 
fairly  wdl  built  up  as  a  residence  district.  The 
norm  -  water  run  -  off  accordingly  reaches  the 
drainage  outlets  quickly,  thus  requiring  large 
cewers  to  carry  it  away. 

The  Harlem  Creek  sewer  has  a  total  length 
of  approximately  a  mile,  extending  from  an  out- 
let in  the  low  area,  about  1,500  ft.  from  the  foot 
of  the  higher  ground,  back  up  into  the  hills  for 
nearly  3,700  ft  The  sewer  has  a  semi-circular 
arch,  with  a  flat,  inverted  semi-circular  arch  in- 
vert, and  is  bnilt  of  reinforced  concrete.  In  the 
first  1,000  ft  from  the  outlet  the  intrados  of  the 
arch  has  a  radius  of  14.5  ft  and  the  invert  a 
radius  of  29  ft  In  this  length  the  cross  section 
of  the  sewer  has  an  area  of  411  sq.  ft,  giving 
a  hydraulic  radius  of  6.41  ft.,  and  the  sewer  is 
laid  on  a  grade  of  3  in.  to  100  ft,  which  pro- 
daces  a  velocity  of  18.9  ft.  per  second  and  a 
carrying  capacity  of  7.480  cu.  ft.  per  second.  The 
arch  of  the  sewer  in  the  next  1,400  ft  has  a 
radios  of  13.5  ft.,  and  the  invert  of  27  ft,  the 
cross-section  being  379  sq.  ft,  the  hydraulic  radius 
6l2  ft.,  the  velocity  18.2  ft.  per  second  and  the 
carrying  capacity  6,714  cu.  ft  per  second.  The 
remainder  of  the  sewer  has  an  arch  with  a  radius 
of  12.5  ft  and  an  invert  radius  of  25  ft,  the 
cross-section  being  327  sq  ft,  the  hydraulic  radius 
5.76  ft,  the  velocity  17.8  ft.  per  second  and  the 
carrying  capacity  5.570  cu.  ft  per  second. 

Since  the  sewer  is  over  a  mile  in  length  and  has 
such  a  large  section,  the  saving  of  the  smallest 
quantities  per  linear  foot  results  in  a  very  con- 
siderable economy  in  the  structure  as  a  whole. 
A  semi-circular  section  was  selected  because  of 
the  simplicity  of  form  work  required  for  it  of 
the  determination  of  waterway  areas,  and  of  the 
belief  that  all  uncertainties  of  loading  considered, 
h  would  come  as  near  being  the  economical  form 
as  any  that  might  be  designed. 

The  tew  area  which  is  crossed  by  the  sewer 
wfll  doubtless  eventually  be  occupied  by  railroad 
yards,  as  it  is  crossed  by  several  trunk  lines. 
which  already  have  considerable  yard  facilities  in 
this  area.  A  switch  track  also  extends  from 
these  yards  up  the  valley  that  is  occupied  by  the 
sewer.  The  latter  was  accordingly  designed  to 
carry  the  loads  that  will  be  brought  on  it  by 
these  tracks.  The  selection  of  a  conduit  sect'on 
on  the  basis  of  loading  alone  necessarily  involves 
some  definite  assumptions  as  to  loads.  They  must 
be  considered  either  vertical,  or  partly  vertical 
and  partly  horizontal,  and  if  so,  the  ratio  of  the 
horizontal  to  the  vertical  must  be  assumed.  The 
variation  in  the  height  of  fill,  the  nature  of  the 
filling  material,  the  manner  of  pladng,  the  amount 
of  moisture  and  so  forth  all  affect  these  assump- 
tions to  such  an  extent  as  to  make  a  selection  on 
such  a  basis  rather  impracticable.  The  largest 
section,  with  a  29-ft  clear  span,  was  assumed  to 
have  a  is-ft.  fill  over  the  top  of  the  arch,  and 
also  to  carry  the  heaviest  railroad  loading  com- 
bined with  a  7-ft.  fill.  In  order  to  provide  for 
the  most  imfavorable  condition  of  back  filling, 
the  loads^were  assumed  to  have  such  position  as 
to  produce  maximum  bending  moments  without 
regard  to  continuity.  It  was  found  that  this 
method  in  the  case  of  the  ts-ft  fill  also  provided 
amply  for  the  railroa^  loads. 


The  stresses  in  the  various  sections  were  de- 
termined from  the  analysis  of  circuKir  ribs  with 
fixed  ends  in  Prof.  Chas.  E.  Green's  treatise 
on  arches.  The  determination  of  constants  for  the 
horizontal  forces  had  to  be  made  from  the  gen- 
eral equations  and  involved  considerable  labor, 
but  the  work  proved  very  much  worth  while,  as 
the  horizontal  forces  were  found  to  reduce  the 
bending  moments  from  the  vertical  loads.  To 
illustrate  this  point :  The  bending  moment  at  the 
crown  of  the  29-ft.  arch,  due  to  vertical  load, 
was  found  to  be  about  208,000  in  pounds,  but  of 
the  opposite  sign,  leaving  a  resultant  positive 
bending  moment,  which  results  in  a  tension  in  the 
intrados  of  the  arch  of  about  108,000  in  pounds, 
or  a  reduction  of  nearly  50  per  cent. 

The  advantage  of  reinforced  concrete  over 
plain  is  considered  to  be  very  clearly  shown  by 


portion  of  i  part  Red  Ring  Portland  cement,  3 
parts  river  sand  and  6  parts  crushed  limestone, 
the  pieces  of  which  vary  from  }4  >"•  'o  I  '"•  '" 
size.  In  ordinary  soil  about  4  cu.  yd.  of  this 
class  of  concrete  was  required  per  linear  foot  of 
sewer.  The  arch  concrete  was  made  in  the  pro- 
portions 1 :2:s,  2  cu.  yd.  per  linear  foot  of  sewer 
being  required.  The  proportions  of  the  two  mix- 
tures are  varied  to  suit  the  percentage  of  voids 
in  the  sand  and  broken  stone. 

The  details  of  the  reinforcement  of  the  sewer 
section  are  clearly  shown  in  an  accompanying  il- 
lustration and  need  little  explanation,  Johnson 
corrugated  bars  being  used  for  reinforcing.  All 
transverse  reinforcement  is  made  with  i-in.  bars, 
and  all  longitudinal  reinforcement  with  ^-in, 
bars. 

The   construction    of   the   sewer    presented    no 
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Reinforcement  in  Maximum  Section  of  IHarlem  Creek  Sewer. 


the  stress  conditions  existing  at  the  crown.  The 
resultant  bending  moment  being  108,000  inch 
pounds,  while  the  total  thrust  was  but  18,000  lb., 
gives  an  eccentricity  of  6  in.  To  keep  the  thrust 
inside  the  middle  third,  or  to  cause  no  tension, 
would  therefore  require  a  thickness  of  about  36 
in.  But  assuming  a  section  of  reinforced  concrete 
IS  in.  thick,  the  combined  stress  due  to  thrust 
and  bending  moment  would  be: 

f  =  108,000  -7-  (12x15)   ±  6x108,000  -T-   (12  X 
25)  =  100  ±  240. 

The  stream  carrying  capacity  required  for  the 
sewer  was  obtained  by  McMath's  formula  for 
determining  run-off,  which  is  (2  =  P^^  (A's)  ; 
Q  being  the  quantity  in  cubic  feet  per  second ; 
p,  the  percentage  of  the  total  rainfall  in  inches ; 
A,  the  area  in  acres  and  s,  the  slope  of  the  sur- 
face, It  was  assumed  that  75  per  cent,  of  the 
rainfall  would  reach  the  sewers  and  that  the 
maximum  rate  of  rainfall  would  be  2.75  in.  per 
hour.  In  estimating  the  carrying  capacity  of  the 
sewer,  n  in  Kutter's  formula  was  assumed  to  be 
0.013  for  the  brick  lining,  which  is  provided  for 
the  invert  of  the  sewer. 

The  concrete  in  the  invert  and  up  to  the 
springing  line  of  the  sewer  was  made  in  the  pro- 


•ipccial  difficulties,  the  sewer  extending  down  the 
valley  of  a  small  crooked  stream,  which  carries 
a  large  volume  of  water  during  floods,  but  is 
very  low  during  dry  seasons.  The  channel  of  the 
stream  is  cut  across  several  times  to  avoid  curves 
in  the  sewer.  The  construction  has  been  handled 
in  alternate  sections  between  these  crossings,  in 
order  that  the  flow  of  the  stream  might  be 
handled  easily.  The  extrados  of  the  sewer  is 
from  4  ft.  to  20  ft.  below  the  natural  surface 
until  the  edge  of  the  low  area  is  reached  and 
across  that  area  filling  has  to  be  provided  in 
places  to  cover  the  sewer.  As  the  trench  has  to 
be  opened  2.5  ft  wider  on  each  side  than  the 
b^sc  of  the  sewer,  or  to  a  total  width  of  41  ft 
in  the  large  section,  it  involves  a  large  amount  of 
excavation.  Across  the  portion  of  the  low  area 
in  which  construction  was  carried  on  the  soil  is 
river  silt  to  a  depth  of  a  few  feet,  under  which 
is  a  stratum  of  limestone;  in  the  higher  ground 
the  soil  covering  over  the  limestone  is  consider 
ably  thicker.  The  preliminary  estimates  indi- 
cated that  13,000  cu.  yd.  of  rock  and  50,000  cu.  yd. 
of  earth  would  have  to  be  moved  in  building  the 
sewer.  It  was  also  expected  that  considerable 
quicksand  would  be  encountered,  but  at  the  time 
these  notes  were  prepared  no  difficulty  had  been 
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experienced  from  this  source.  The  earth  excava- 
tion has  been  made  by  hand,  the  excavated  ma- 
terial being  handled  out  of  the  trench  in  buckets 
by  stiiif-leg  derricks.  The  limestone  rock,  which 
is  of  an  excellent  quality  and  is  crushed  for  use 
in  making  concrete,  is  loosened  by  blasting  and 
stored  along  the  sides  of  the  trench.  The  con- 
tractor has  installed  a  No.  3  Gates  gyratory 
crusher  in  which  the  rock  is  reduced.  The  out- 
put of  this  crusher  is  raised  to  an  elevated  storage 
bin  by  a  bucket  elevator  which  delivers  to  a 
screen  that  separates  the  stone  into  the  following 
three  sizes :  screenings,  j4-'n-  to  54-in.  pieces  and 
J^-in.  to  i-in.  pieces.  The  screenings  are  not 
used  in  the  concrete,  sand  being  employed  for  the 
fine  aggregate. 

Mr.  H.  F.  Fardwell  is  sewer  commissioner,  and 
Mr.  J.  A.  H'ooke  is  assistant  sewer  commissioner 
of  St.  Louis,  in  charge  of  the  construction  of  this 
sewer. 


Letters  to  the  Editor. 


Cost  of  Engineering  Works. 

Sir  :  I  read  with  deep  interest  your  editorial 
on  "The  Cost  of  Engineering  Works,"  and 
thoroughly  agree  with  you  that  it  is  unjust  and 
unfair  to  attempt  "to  discredit  the  evidence  of  an 
eminent  engineer  of  twenty  to  forty  years'  active 
professioal  work,"  and  such  an  attempt  to  so  dis- 
credit such  an  engineer  should  be  frowned  down 
upon  by  the   entire   engineering  profession. 

When,  however,  an  eminent  engineer,  goes  up- 
on the  witness  stand  as  an  expert,  he  cannot  ob- 
ject to  inquiries  as  to  the  exact  nature  of  his 
"active  professional  work,"  aijd  upon  which  he 
bases  his  expert  opinion.  In  a  recent  case  which 
came  under  my  observation,  one  such  expert,  of 
high  standing  and  reputation,  had  actually  no 
construction  experience  for  over  twenty  years  in 
which  he  was  responsible  for  the  results  obtained, 
and  his  memory  of  his  expejience  prior  to  that 
time  proved  to  be  extremely  hazy.  It  will  per- 
haps not  be  denied  by  anyone  that  in  the  en- 
gineering profession  construction  methods  have 
somewhat  progressed  during  the  last  twenty 
years.  Very  truly, 

Alexander  Potter. 

New  York,  Dec.  2. 


Concrete   Coke   Ovens. 

Sir:  In  reference  to  a  letter  in  your  issue  of 
Nov.  i6th  upon  the  subject  of  "Concrete  Coke 
Ovens,"  during  the  winter  of  1906-7,  the  writer 
designed  and  supervised  the  construction  of  350 
beehive  coke  ovens,  which  are  probably  of  the 
type  referred  to  by  your  correspondent.  In  these 
ovens  the  ring  wall  foundations,  larry-track  col- 
umns, and  battery  retaining  walls  are  of  con- 
crete, the  ovens  and  oven  floors  being  of  fire 
brick.  The  battery  retaining  walls  are  12  in. 
thick  and  reinforced  with  plain  round  rods.  The 
observed  temperatures  on  the  outside  and  in- 
side of  this  wall  were  120°  and  250°  Fahr.,  re- 
spectively. It  is  not  probable  that  the  inner  face 
of  the  wall  is  ever  subjected  to  a  higher  tem- 
perature than  400°  Laboratory  tests  would  in- 
dicate that  concrete  is  improved  rather  than  in- 
jured by  a  steady  heat  of  this  temperature. 

The  ovens  are  the  property  of  the  Carbon 
Coal  &  Coke  Co.,  of  Trinidad,  Colo.,  a  subsidary 
concern  of  the  American  Smelting  &  Refining 
Co.,  and  were  first  fired  up  in  August,  1907.  No 
bad  eflfects  have  been  observed  to  date  and  the 
writer  sees  no  reason  why  ovens  of  this  type 
should  not  come  into  general  use  wherever  a  con- 
siderable number  of  ovens  are  to  be  built  at  one 
time. 

Very   truly   yours, 

Lindsay  Duncan. 

McGill.  Nev..  Nov.  26. 


Steam  Turbine  Economy. 
Sir:  Permit  me  to  verify  the  statements  made 
in  your  issue  of  Oct.  12,  in  con-.iection  with  an 
economy  test  on  a  large  turbine  of  the  Parsons 
type  at  the  station  of  the  New  York  Edison  Co. 
The  accuracy  of  the  results  has  been  called  into 
question,  and  I  therefore  desire,  first,  to  uphold 
the  accuracy  of  your  published  reports,  and,  sec- 
,ond,  to  correct  a  popular  misconception  regard- 
ing comparison  of  turbine  economies  under  dif- 
ferent  operating   conditions. 

The  point  at  issue  is  whether  the  water  rate 
of  14.9  lb.  per  kilowatt-hour,  developed  by  the 
New  York  Edison  turbine,  represents  higher  econ- 
omy than  12.5  lb.  per  kilowatt-hour,  which  is  said 
to  have  been  developed  by  a  large  Curtis  turbine 
at  the  station  of  the  Chicago  Edison  Co.  Pre- 
sumably the  latter  figures  have  been  incorrectly 
quoted  from  a  test  recently  reported  on  a  9,000- 
kw.  turbine  at  the  station  of  the  Chicago  Edison 
Co.,  which  showed  a  maximum  economy  of  12.9 
lb.  per  kilowatt-hour  at   10,000  kw.   load. 

Now,  as  far  as  I  am  able  to  ascertain,  the  basic 
facts  are  these :  Taking  both  machines  at  their 
point  of  maximum  economy,  the  Westinghouse- 
Parsons  turbine  developed  a  water  rate  of  ap- 
proximately 15.1  lb.  per  kilowatt-hour  output  at 
the  switchboard  for  two  consecutive  hours  with 
an  average  steam  pressure  of  175  lb.  gauge,  97° 
superheat  and  27.3  in.  vacuum.  Correcting  to  con- 
tract conditions,  175  lb.  pressure,  100°  super- 
heat and  28  in.  vacuum,  this  is  equivalent  to  14.73 
lb.  per  kilowatt-hour.  The  Curtis  turbine,  on 
the  other  hand,  developed  12.9  lb.  per  kilowatt- 
hour,  with  176  lb.  pressure,  147°  superheat  and 
29.5  in.  vacuum.  Correcting  to  the  above  con- 
tract conditions  by  percentages  advocated  by  the 
builders  of  these  machines,  it  develops  that  the 
equivalent  water  rate  at  the  same  load,  is  15.08 
lb.  per  kilowatt-hour.  These  results  might  be 
reduced  still  further,  to  a  basis  of  dry-saturated 
steam,  and  still  be  within  the  limits  of  your 
published  staternent  regarding  the  economic  rec- 
ord established  by  the  New  York  Edison  tests, 
I  believe  the  above  figures  will  be  sufficient  for 
the  point  in  view. 

The  inference  drawn  from  the  above,  is  that 
economy  tests  are  not  comparable  from  either  n 
technical  or  a  commercial  standpoint,  unless  re- 
spective operating  conditions  are  known,  so  that 
it  is  manifestly  improper  to  question  the  accuracy 
of  your  published  report  upon  such  a  superficial 
basis.  And,  in  making  comparisons,  such  as  these 
(which  heretofore  have  seemed  neither  neces- 
sary nor  opportune),  I  do  so  purely  in  the  in- 
terest of  a  clear  understanding  of  the  situation, 
not  for  the  purpose  of  drawing  illusive  conclu- 
sions even  though  the  latter  may  be  quite  tenable 
on  careful  analysis.  In  examining  .the  perform- 
ance of  prime  movers,  we  must  not  simply  ac- 
cept the  rate  of  consumption  of  heat  energy  in 
the  form  of  steam,  gas  or  oil,  but  make  com- 
parisons on  a  true,  scientific  basis,  else  the  re- 
sults will  quickly  lead  to  erroneous  conclusions. 
The  sooner  these  principles  are  clearly  under- 
stood and  appreciated  at  their  true  value,  the 
sooner  will  the  apparently  great  disparity  be- 
tween turbine  tests,  such  as  those  above  out- 
lined, be  dispelled. 

And  herein,  by  the  way,  lies  the  greatest  fal- 
lacy in  the  ceaseless  struggle  for  high  economies. 
Every  engineer  is,  of  course,  interested  from  a 
personal  standpoint,  in  the  attainment  of  the 
highest  cyclical  efficiency  for  all  forms  of  prime 
movers ;  but  high  eflSciency,  per  se,  means  little 
from  a  commercial  standpoint  unless  the  cost  of 
attaining  it  is  reckoned.  This  is  particularly 
true  of  the  extreme  operating  conditions  as- 
siduously cultivated  in  turbine  operation.  Un- 
questionably, the  resnlts  are  spectacular,  but 
when  we  take  into  consideration  the  extra  cost, 
maintenance,  the  complexity  of  the  additional 
auxiliary    equipment,     and     the     losses     incident 


thereto,  our  enthusiasm  wanes,  and  we  intui- 
tively seek  a  lower  plane  where  efficiency  and 
cost   form   a   more   reasonable   balance. 

J.    R.    BiBBINS. 

Concrete  Piles. 

Sir:  In  a  recent  paper  read  by  Mr.  Charles 
R.  Gow  before  the.  Boston  Society  of  Civil  En- 
gineers, relating  to  experience  in  molding  and 
sinking  concrete  piles,  Mr.  Gow  referred  to  con- 
crete piles  constructed  or  built  in  place  and  those 
cast  and  driven.  Piles  constructed  as  mentioned 
were  limited  as  to  their  length  and  their  carry- 
ing capacity  by  reason  of  natural  formation  of 
soil  penetrated,  the  composition  of  the  material 
under  and  around  the  pile,  which  ultimately  car- 
ried the  load,  and  an  approximate  load  of  thirty 
tons  was  considered  safe.  Quoting  Mr.  Gow, 
"The  extreme  length  of  many  of  the  piles  in- 
troduced a  serious  question  as  to  how  best  to 
handle  them  and  avoid  breakage.  Piles  up  to  30 
ft.  in  length  could  be  picked  up  by  the  end  with- 
out producing  any  undue  strain;  but  over  30  ft. 
long,  they  almost  invariably  crack." 

There  has  been  considerable  interest  mani- 
fested of  late  in  concrete  pile  construction.  Fur- 
ther observations  are  hereby  submitted  relating 
to  reinforced  concrete  piles  produced  by  the  roll- 
ing process,  which  is  a  decided  departure  from 
that  introduced  by  Mr.  Gow  in  his  report.  A 
specially  designed  maichine  for  manufacturing 
and  rolling  round  piles  has  been  produced.  Re- 
inforced piles  of  various  lengths  and  diameters 
have  been  made  and  used,  giving  considerable 
satisfaction. 

Piles  manufactured  as  stated  can  be  driven  by 
an  ordinary  pile-driving  plant  or  a  water  jet. 
Experience  has  shown  that  they  can  be  driven^ 
through  all  kinds  of  soil  and  endure  the  rough- 
est kind  of  treatment  without  injury.  Such  piles- 
were  driven  for  the  Erie  Railroad  at  Susque- 
hanna, Pa.,  under  the  foundation  of  the  power 
house.  They  were  constructed  in  various  lengths 
up  to  34  ft,  and  from  14  to  16  in.  in  diameter. 
The  material  penetrated  was  clay  filling,  furnace 
slag,  and  river  silt  to  rock.  On  the  Brighton- 
Beach  &  Coney  Island  branch  of  the  Brooklyn- 
Rapid  Transit  Ry.  four  station  foundations  were 
constructed,  using  longer  lengths,  driven  to  com- 
pact gravel. 

It  has  been  observed  that  a  concrete  pile,  in 
order  to  compete  with  a  wooden  pile,  should  be 
able  to  carry  a  much  larger  load  than  30  tons  by 
reason  of  its  cost,  and  friction  should  not  be  re- 
lied upon  to  sustain  the  pile,  as  friction  as  a  con- 
dition limits  its  application.  When  longer  lengths^ 
are  used  and  the  piles  driven  to  a  firm  foun- 
dation, 100  tons  can  be  safely  carried.  Conse- 
quently fewer  concrete  piles  can  be  used,  re- 
placing a  larger  number  of  wooden  ones.  The 
frictional  resistance  is  no  more  than  the  pres- 
sure brought  to  bear  by  the  displaced  material' 
through  which  the  pile  penetrates.  Piles  con- 
structed in  place  where  the  displaced  materiaf 
is  removed,  have  practically  no  frictional  resist- 
ance, as  shown  by  sinking  tubes  in  deep  welT 
construction.  They  are  easily  driven  after  the 
material  has  been  removed,  with  no  great  re- 
sistance. Piles  built  in  place  are  very  imperfect- 
ly reinforced,  often  not  reinforced  at  all,  which 
limits   their   carrying  capacity. 

Referring  to  the  piles  driven,  manufactured 
as  before  stated,  they  were  made  by  a  machine 
set  up  at  a  convenient  place.  The  reinforcing^ 
members  consisted  of  a  central  tube,  2  in.  in  di- 
ameter, to  which  was  fastened  a  steel  wire  fab- 
ric, 6  ft.  wide  and  the  same  length  as  the  pile, 
made  of  No.  16  steel  wire,  spaced  every  half  in.. 
securely  fastened  to  the  tube ;  eight  square  steef 
bars  were  fastened  to  the  niesh  and  placed  par- 
allel to  the  vertical  axis  of  the  pile,  equally  dis- 
tant apart.  The  diameter  of  these  bars  varies 
with  the  length   of  the   pile.     The   ratio   of  the 
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diaineters  has  been  (ietennined  by  previous  ex- 
periment. A  pik  62  ft.  long  requires  the  bar  to 
be  I  in.  in  diameter.  They  are  arranged  in  such 
a  way  that  when  wound  in  the  convolution  of  the 
mesh  they  occupy  positions  near  the  drcumfer- 
eoce  of  the  pile  equally  distant  apart  The 
fmiction  of  these  bars  is  two-fold.  They  rein- 
force the  pile  against  breakage  by  reason  of  its 
own  weight  and  add  to  the  carrj-ing  capacity  as 
well.  The  fabric  with  bars  in  place  is  placed  in 
the  machine,  over  which  a  layer  of  concrete  is 
deposited. 

The  concrete  consists  of  a  mixture  of  one 
part  of  cement,  two  of  sand,  and  three  of  coarse 
gravel,  evenly  distributed  over  the  wire  fabric. 
The  whole  is  then  made  into  a  roll  by  the  ma- 
chine and  botmd  about  every  6  in.  with  a  No.  10 
malleable  steel  wire  and  fastened,  which  forms 
a  hooping  the  entire  length  of  the  pile.  The 
pile  is  removed  from  the  machine  on  a  long  car, 
tnmqiorted  to  a  convenient  place,  plastered  on 
the  outside  and  pointed,  and  in  seventeen  days 
it  is  ready  for  use.  Being  round,  it  can  be 
handled  with  great  ease,  rolled  down  inclines, 
dragged  by  a  hawser  attached  to  one  end,  or 
siiq>ended  in  the  middle,  dropped  from  a  plat- 
form or  flat  car  and  rolled  down  an  embank- 
ment all  of  which  has  been  done  to  test  the  ca- 
pabilities of  handling  piles  constructed  in  this 
way. 

In  constriKtion,  compression  is  used  by  heavy 
rollers  that  squeeze  out  all  voids.  The  concrete 
becomes  a  dense,  homogeneous  mass.  The  fin- 
ished roll,  before  the  concrete  sets,  is  so  firm  that 
it  can  be  rolled  around  without  inury.  It  takes 
twenty  minutes  to  make  a  pile  35  ft.  long. 

This  reinforcement  of  a  pile  with  interlaced 
wire  mesh,  wound  in  convolution  about  a  central 
«teel  tube,  under  compression  rollers  and  bound 


driven  by  a  pile  driver.  No  cracks  or  defects 
could  be  discovered.  They  were  driven  by  an 
ordinary  pile  driving  hammer,  weighing  2,500  lb. 
.\  cylindrical  cap  was  used,  containing  a  dia- 
phragm. Below  the  diaphragm  on  top  of  the  pile 
was  a  coil  of  old  rope ;  above  the  diaphragm  was 
6  in.  of  sawdust  and  a  wooden  follower  block, 
that  received  the  blows  of  the  hammer.  The 
piles  were  of  various  lengths,  from  30  to  35  ft, 

oceo' 
Q0O<f  so-'- 


Reinforced  Concrete  Beams. 
Sir:  Perhaps  in  this  era  of  reinforced  con- 
crete construction,  you  may  deem  it  advisable  to 
submit  the  enclosed  diagrams  to  your  readers. 
They  were  devised  by  the  writer  some  time  ago, 
while  designing  structures  for  the  U.  S.  Recla- 
mation Service  in  the  West,  and  have  saved  him 
many  hours  of  unnecessary  work.  By  using  a 
slide    rule    in    obtaining  the    bending    moments, 


«-         «         ^         ^         ^         |~         ^         I 
Moments  m  /n.  Lbs  per /n  fV/a/fh  of  Beam 


Diagram  "A"  for  the  Design   of  Reinforced  Concrete   Beams. 
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Momenta  in  In  Lba  per  /nc^Hfathhf  3eam 
Diagram  "B"  for  the   Design  of   Reinforced  Concrete  Beams. 
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abom  the  exterior  at  regular  intervals,  produces 
a  hooped  column  action  (brought  out  at  a  recent 
test  made  as  to  the  load  capacity  of  columns)  ; 
and  also  a  close  connection  of  concrete  and  steel, 
whereby  a  simultaneous  working  of  the  two  ma- 
terials is  obtained,  when  a  load  is  applied. 

Tbe  piles  made  for  the  fotmdation  mentioned 
in  Brooklyn,  were  rolled  off  skids,  up  an  in- 
cline, to  flat  cars,  transported  to  embankments 
JO  ft.  high,  dropped  off  the  cars,  rolled  down 
the  embankment  When  used  a  hawser  was  at- 
tadied  to  one  end,  and  in  one  case  they  were 
dragged    aoo   ft.    over   two   tracks,    by   a    winch 


driven   through   the   embankment   to   hard,   com- 
pact gravel. 

The  piles  driven  at  Greenfield  Ave.  station  re- 
quired 450  blows  to  drive  them  to  hard,  com- 
pact gravel,  where  they  refused  to  move  any 
further.  The  hammer  was  dropped  15  ft.  and 
weighed  2,300  lb.  A  mixture  of  concrete  of  i, 
2  and  3,  using  gravel,  seems  to  be  far  superior 
for  pile  construction  than  any  other  mixture, 
and  is  recommended  particularly  where  water  is 
to  be  encountered. 

Alkxander  Crawford  Chenowetb. 

Brooklyn,   Dec.   7. 


and  then  the  diagrams,  the  depth"  of  a  beam  and 
the  necessary  reinforcement  can  be  determined  in 
a  few  minutes. 

The  bending  motnent  in  inch-pounds  per 
inch  width  of  beam  is  first  obtained  and  multi- 
plied by  the  factor  of  safety  desired.  Apply  this 
to  the  bottom  of  the  diagram,  run  up  the  vertical 
lines  until  the  curve  for  concrete  is  intersected, 
and  then  run  horizontally  to  the  side  of  the  dia- 
gram where  the  depth  of  the  beam  will  be  ob- 
tained. From  214  to  3  in.  more  must  be  al- 
lowed for  the  covering  of  the  bars.  The  same 
process  followed  to  an  intersection  with  the  steel' 
curve  and  then  to  the  side  of  the  diagram  will 
give  the  steel  required  per  inch  width  of  beam. 

Curves  a  are  for  a  compressive  strength  in  the 
concrete  of  2,000  lb.  per  square  inch  and  an  elas- 
tic limit  in  the  steel  of  50,000  lb.  Curves  b  are 
for  a  compressive  strength  in  the  concrete  of 
2,000  lb.  and  an  elastic  limit  in  the  steel  of  30,000 
lb.  With  curve  c,  the  factor  of  safety  is  already 
applied,  or,  rather,  safe  unit  stresses  of  700  lb. 
for  concrete  and  12,000  lb.  for  steel  are  used. 
The  bending  moment  as  found  is  applied  directly 
to  the  bottom  of  the  diagram.  These  diagrams 
are  based  on  Taylor  and  Thompson's  straight- 
hne  formula,  the  theory  of  which  can  be  found 
in  their  book  on  "Concrete,  Plain  and  Rein- 
forced." .  Very   truly, 

Henry  A.  Young. 
Camagucy,   Nov.    18. 


Prizes  for  Track  Supervisors  to  the  value  of 
$5,400  were  distributed  by  the  Pennsylvania  R.  R. 
in  October  for  the  tracks  maintained  in  the  .safest 
and  most  perfect  condition.  The  largest  prize, 
$1,200,  was  for  the  line  best  maintained  during  the 
year,  and  the  next  largest,.  $1,000,  for  the  di- 
vision showing  the  greatest  improvement  The 
remainder  of  the  sum  was  divided  into  four  $800 
prizes  for  divisions  showing  especially  good 
maintenance  and  improvement 
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Cost   Estimates   in    Hydro-Electric   Trans- 
mission. 


It  is  doubtful  if  any  subject  related  to  the 
production  and  sale  of  power  for  commercial 
purposes  deserves  more  careful  consideration  at 
the  hands  of  engineers  than  cost  estimates  in 
hydro-electric  transmission.  The  reasons  are  not 
far  to  seek.  Power  distribution  from  steam 
plants  is  on  the  whole  more  restricted  than  trans- 
mission from  hydraulic  stations ;  the  real  ques- 
tion is  narrowed  down  as  a  rule  to  securing  the 
best  location  with  respect  to  the  itiarket  that  is 
consistent  with  a  given  cost  of  land  per  square 


foot.  The  market  itself  lies  within  a  smaller  area, 
with  rare  exceptions;  and  the  first  cost,  operating 
expenses  and  success  of  the  selected  equipment 
in  service  introduce  few  uncertainties  unless 
standard  types  of  apparatus  ar«  forsaken.  There 
are,  of  course,  notable  exceptions  to  the  preva- 
lence of  relatively  narrow  markets  for  coal-gen- 
erated power  in  specific  stations,  such  as  the  field 
of  service  of  the  Boston  Edison  Company's  main 
station,  or  the  distribution  area  of  the  Union 
Traction  Company's  central  plant  in  Indiana. 
But  in  general  there  is  little  doubt  that  the  com- 
mercial steam  plant  production  is  associated  with 
more  readily  verifiable  cost  data  than  are  avail- 
able for  hydro-electric  estimates. 

In  the  transmission  of  power  from  hydro- 
electric plants  the  competition  of  coal  at  distant 
markets,  scattered  over  many  counties,  perhaps ; 
the  reliability  of  many  miles  of  line  operated  at 
very  high  voltages ;  the  fluctuations  in  the  water 
supply  at  the  generating  station,  the  cost  of  flow- 
age  rights  and  of  land  for  the  transmission 
right-of-way,  all  complicate  the  estimated  ex- 
penses and  profits  of  the  enterprise.  Uncertain 
as  these  factors  sometimes  are  they  •must  be 
handled  with  the  most  unsparing  frankness  in 
preparing  a  sound  estimate,  and  on  top  of  all 
comes  the  vital  question  of  development  cost. 
To  assume  that  a  water-power  project  is  a  syno- 
nym for  financial  success  simply  because  coal  is 
eliminated  from  the  generating  process  and 
fewer  men  are  required  at  the  plant  per  kilowatt 
of  capacity,  is  the  height  of  rashness.  Recent 
observation  of  the  commercial  conditions  in  a 
number  of  hydro-electric  plants  confirms  the  con- 
viction that  the  cost  of  development  is  second  in 
importance  to  no  other  factor  in  the  success  of  a 
modern  transmission,  on  the  monetary  side 

Haphazard  assumptions  that  the  flow  of  a 
river  as  observed  in  one  or  two  years  can  be 
counted  upon  indefinitely  are  likely  to  lead  to 
serious  expenditures  for  auxiliary  steam  equip- 
ment, especially  in  locations  unfavorable  to  the 
storage  of  water  in  reservoirs.  In  proportion  as 
records  of  flowage  are  in  existence — and  by  rec- 
ords are  not  meant  the  stimulated  recollections 
of  the  long  bearded  cross-roads  grocery  parlia- 
ment— covering  many  years  of  extreme  and  aver- 
age conditions,  so  will  be  the  accuracy  of  the 
capacity  estimate.  So  intimately  is  the  develop- 
ment cost  bound  up  with  the  available  flow  at 
different  seasons  in  relation  to  head  and  storage, 
that  long  and  painstaking  checking  and  studying 
of  the  stream's  discharge  is  amply  justified,  even 
though  it  increase  the  engineering  cost  by  many 
hundred  dollars. 

Failure  to  utilize  to  the  utmost  every  favorable 
natural  condition  in  the  hydraulic  development 
exacts  its  tax  in  increased  fixed  charges.  The 
estimate  which  overlooks  the  possibility  of  stor- 
age capacity  for  even  24  hours'  operation  falls 
short  of  the  work.  It  costs  money  to  keep  a 
man  on  duty  constantly  and  the  boilers  banked 
at  an  auxiliary  steam  plant,  and  where  this  is 
the  practice,  it  is  decidedly  worth  while  to  sit 
down  and  figure  every  possible  scheme  to  secure 
one  or  two  days'  storage,  at  the  least.  It  is  not 
enough  to  make  an  estimate  of  the  hydraulic 
development  based  on  one  or  two  hasty  trips  into 
the  watershed  to  be  utilized,  and  refreshed  by 
hearsay  data  as  to  the  flowage  and  drainage 
characteristics  of  the  locality.  Provision  for'  the 
growth  of  the  plant  also  receives  scanty  consid- 
eration in  some  reports.  The  cost  of  labor,  of 
materials,  expense  of  food  supplies  and  of  trans- 
portation may  be  lumped  in  a  round  figure  of 
plant  cost  per  kilowatt  of  capacity,  but  unless 
the  local  factors  in  these  questions  are  known, 
uncertainty  is  given  the  chance  to  increase  the 
fixed  charges,  which  are  as  a  rule  the  most  im- 
portant sum  in  the  total  cost  of  water  power  per 
unit  of  output. 


Once  the  hydraulic  development  cost  and  prob- 
able average  and  minimum  power  available  are 
carefully  estimated,  the  way  clears  to  a  discussion 
of  the  rate  problem.  To  a  large  extent  rate  con- 
sideration must  be  tentative  in  hydro-electric  esti- 
mates, for  under  the  stress  of  commercial  opera- 
tion and  developing  competition  the  rates  may 
be  obliged  to  change  their  shape  if  not  their  sub- 
stance. Failure  to  estimate  the  minimum  rate 
which,  on  the  average,  will  pay  the  requisite 
operating  expenses  and  investment  charges,  in- 
cluding depreciation  of  hydraulic  as  well  as 
electric  structures,  invites  disaster.  There  is  lit- 
tle doubt  that  the  charges  of  not  a  few  hydro- 
electric power  companies  are  too  low,  in  con- 
sideration of  the  total  cost  of  power  production. 
Thus,  to  generate  current  in  a  hydraulic  plant 
requiring  the  services  of  a  steam  auxiliary  con- 
stantly as  a  reserve  and  often  as  a  supplement, 
to  transmit  it  25  miles  and  sell  it  at  from  3  to  1.5 
cents  per  horse-power-hour  even  to  consumers  of 
moderate  motor  capacity,  is  a  doubtful  policy  on 
the  score  of  reasonable  profit,  even  with  coal  at 
$6.00  per  ton.  In  the  particular  system  in  mind 
which  does  this,  it  would  be  a  difficult  matter  to 
raise  the  rates,  for  the  present  consumers  never 
accurately  figured  the  cost  of  their  steam  power 
before  it  was  superseded  by  electricity,  and  were 
accustomed  to  paying  power  costs  not  in  a  single 
monthly  bill,  but  in  scattered  items.  '  If  the 
original  owners  of  the  plant  had  made  or  pur- 
chased the  necessary  accurate  cost  estimates  be- 
fore embarking  on  the  enterprise,  the  conditions 
to-day  would  be  more  favorable  to  securing  the 
profit  which  could  rightfully  be  expected  in  addi- 
tion to  the  present  divided  rate. 


The  Policy  of  Secrecy. 

An  address  by  Dr.  James  Douglas,  published  on 
Dec.  7  in  these  columns,  sets  forth  with  ad- 
mirable breadth  of  view  the  desirability  of  free 
interchange  of  ideas  throughout  the  techincal 
world.  Time  was  when,  in  all  technical  pro- 
cesses, profound  secrecy  was  the  order  of  the 
day.  Patents  we're  in  ill  odor,  and  the  measure 
of  protection  secured  by  them  was  judged  inade- 
quate, so  that  when  a  valuable  process  was  dis- 
covered it  was  worked  behind  closed  doors  so 
long  as  practicable  and  employees  were  muzzled 
as  effectively  as  possible.  The  obvious  difficulty 
of  keeping  many  trade  secrets  against  acute  de- 
tective work  and  bribery  has  done  more  than 
anything  else  to  check  the  practice,  and  while 
trade  secrets  still  persist  they  are  generally  now 
of  relatively  minor  moment,  the  really  impor- 
tant advances  being  made  the  subject  of  patents. 

Were  the  patent  law  more  perfect  and  com- 
prehensive, secrets  would  practically  disappear 
and  technical  workers  all  the  world  over  would 
live  in  a  freer  atmosphere.  But  the  fact  is  that 
under  the  present  rules  of  patent  practice  there 
are  some  things  which  are  very  difficult  to  pro- 
tect adequately  and  others  which  can  hardly  be 
protected  at  all.  One  of  the  curious  results  of 
this  is  the  not  very  infrequent  use  of  a  singular 
combination  of  patents  and  secrecy,  a  very  gen- 
eralized process  being  patented,  in  terrorem  as  it 
were,  while  the  real  process  hidden  behind  it  is 
practically  a  trade  secret.  In  theory  a  patent 
must  fully  disclose  to  one  skilled  in  the  art  the 
subject  matter  involved,  so  that  the  process  could 
be  actually  worked  or  the  apparatus  successfully 
built  on  the  basis  of  the  published  patent.  As  a 
matter  of  fact,  and  in  the  face  of  existing  de- 
cisions, the  nature  of  a  technical  disclosure  is 
somewhat  hazy  and  many  patents  are  granted 
in  \which  the  disclosure  is  so  incomplete  that 
the  real  invention  as  practiced  in  very  difficult  to 
dig  out  of  its  environment.  For  example,  if  one 
looks  up  the  patents  on  smokeless  powder  some 
very    extraordinary    misinformation    can    be    se- 


668 


THE     ENGINEERING    RECORD. 


Vol.  56,  No.  25. 


cured.  Some  of  them  are  clear  enough,  but  in 
others  the  list  of  alleged  components  and  propor 
tions  is  so  ragne  that  no  one  except  the  putative 
imrentor  could  go  ahead  and  make  the  supposed 
compound  without  a  research  quite  equivalent  to 
an  independent  invention.  Some  dye-stuff  patents 
are  almost  equally  bad,  and  it  is  reported  that  in 
the  well-known  case  of  the  chemical  final  ex- 
haustion of  incandescent  lamps  one  of  the  im- 
portant defenses  is  incompleteness  of  disclosure. 
It  is  commonly  said,  too,  that  the  data  in  some 
patents  op  photographic  lenses  are  such  as  to 
require  entirely  independent  redesign  in  order 
to  produce  anything  of  value. 

In  other  cases,  while  the  process  of  a  patent 
may  be  technically  fully  disclosed,  details  neces- 
sary to  commercial  success  are  suppressed.  All 
told,  the  number  of  commercial  processes  thus 
worked  by  practical  secrecy  although  nominally 
patented,  is  very  considerable.  There  are,  be- 
sides, a  good  many  instances  of  secret  processes 
which,  so  far  as  anybody  knows,  are  quite  un- 
patented. Some  few  remain  in  the  steel  industry, 
in  various  metallurgical  works,  in  the  manu- 
facture of  special  kinds  of  glass,  and  elsewhere. 
There  is  little  doubt  that  in  some  cases  secret 
deuils  are  important  and  valuable,  and  that 
the  present  patent  system  would  not  adequately 
protect  them.  Patents  upon  process  are  singu- 
larly hard  to  get  in  satisfactory  shape,  owing  to 
various  quantitative  relations.  In  metallurgy, 
for  instatice,  a  particular  reaction  may  give  first- 
class  yield  only  with  particular  proportions  of 
ingredients  or  under  peculiar  temperature  condi- 
tions. Infringement  would  be  almost  impossible 
to  prove,  even  if  the  detail  necessary  to  prac- 
tical success  could  be  patented,  which  is  often 
difficult  or  impossible.  The  courts  now  dis- 
tinctly recognize  property  in  trade  secrets  and 
are  disposed  to  protect  it  from  theft  or  from 
improper  use,  as  explained  in  previous  issues  of 
this  journal. 

Granting,  then,  that  there  tnay  be  wisdom  in 
the  preservation  of  trade  secrets,  one  must  ad- 
mit that  few  technical  manipulations  really  rise 
to  that  dignity.  In  most  cases,  the  few  little 
"wrinkles"  held  in  a  factory  could  be  with  great 
advantage  swapped  for  others  held  somewhere 
else.  It  is  one  of  the  excellent  functions  of 
technical  organizations  to  serve  as  a  sort  of 
clearing  house  for  just  these  things.  On  the 
whole,  and  in  the  long  run,  a  dog-in-the-manger 
policy  does  not  pay  either  individuals  or  corpora 
tions.  The  engineer  who  freely  and  cheerfully 
gives  helpful  casual  information  on  technical  sub- 
jects to  his  colleagues  makes  more  friends  and 
geu  more  business  than  the  solemn-faced  chap 
who  looks  wise  and  hints  grimly  at  important 
secrets  when  asked  to  lend  a  hand. 

Of  course  an  engineer,  while  developing  a  new 
apparatus  or  method,  must  in  self-protection 
keep  much  to  himself,  lest  some  one  with  larger 
resources  uke  the  cue  and  push  ahead  of  him. 
And  yet  stolen  inventions  are  rare  outside  of 
novels— at  least  in  the  sense  of  inventions  pur- 
loined prior  to  completion  and  developed  for  the 
benefit  of  the  thief.  There  was  a  case  of  this 
sort  a  couple  of  years  ago  in  which  the  invent- 
or's mechanician  queered  an  experiment  and  af- 
terwards worked  it  out  with  some  wicked  part- 
ners and  then  sued  the  original  inventor  on  the 
resulUng  patent.  But  the  court  arose  and  smote 
the  offenders,  and  one  can  say  generally  that 
inch  larceny  has  very  seldom  been  successful 
In  fact  more  inventors  have  suffered  from  fail- 
ing to  make  disclosures  of  their  work  to  their 
friends  than  have  ever  found  disclosures  mis- 
used. It  is  well,  thereforc^to  take  the  optimistic 
view  of  human  nature  and  to  realize  that  one 
rarely  meets  a  confrere  who  has  nothing  to  give 
or  is  unwilling  to  impart  what  he  has.  One 
reason   for  the  rapid  progress  of  the  arts  and 


sciences  in  the  last  century  was  the  growth  of 
technical  organizations  and  literature  and  the 
spread  of  a  certain  feeling  of  brotherhood  among 
technical  men. 

At  the  present  time  there  is  more  free  and 
kindly  interchange  of  information  than  ever  be- 
fore, and  one  has  a  right  to  expect  still  greater 
results  in  science  and  the  arts.  The  technical 
papers  read  before  various  societies  and  the 
following  discussions  are  rich  in  facts  that  a 
generation  ago  would  have  been  jealously  guard- 
ed, by  which  policy  progrress,  which  after  all 
makes  for  general  success,  would  have  been 
checked.  One  kind  of  information,  to  venture 
a  suggestion  of  improvement,  ought,  however,  to 
be  more  freely  given  than  is  usual — and  that  is 
the  results  of  failures.  It  takes  a  rather  big 
man  to  own  up  to  the  futile  things  which  he  has 
attempted  and  yet  such  confession  should  be  re- 
ceived with  honor,  for  it  is  sometimes  more 
valuable  than  the  record  of  a  success.  Not 
only  technologists  but  devotees  of  pure  science 
are  sometimes  guilty  of  keeping  very  quiet  aboi't 
their  failures.  The  result  is  a  large  amount  of 
valuable  human  energy  wasted  in  useless  repeti- 
tion of  wearisome  work.  The  best  policy  to-day 
is  the  broad-minded  interchange  of  information, 
unless  there  are  genuine  and  necessary  trade 
secrets  to  be  guarded,  and  these  will  steadily 
grow  fewer. 


Tests  of  Riveted  Joints. 


With  the  present  requirements  of  large  mem- 
bers for  nearly  every  line  of  steel  construction, 
it  becomes  of  the  utmost  importance  to  reinves- 
tigate the  fundamental  principles  governing  such 
construction  before  they  are  applied  to  members 
of  much  greater  dimensions.  The  results  ob- 
tained in  the  past  by  loading  comparatively  small 
members  to  failure,  although  in  some  cases  few 
in  number,  have  formed  in  reality  the  entire 
empirical  basis  of  structural  design.  They  have 
been  of  the  highest  value  and,  in  general,  it  may 
be  considered  both  rational  and  safe  to  reason 
from  the  tests  of  small  members  to  the  design 
of  the  largest  now  required,  but  that  is  not  by 
any  means  the  whole  subject,  even  if  the  appre- 
hensions created  by  the  Quebec  bridge  failure  be 
disregarded.  The  Engineering  Record  has  al- 
ready commented  editorially  upon  the  need  of 
tests  of  the  largest  steel  compression  members 
which  can  be  broken  in  any  testing  machine  now 
existing,  and  all  observations  of  that  character 
applicable  to  compression  members  bear  no  less 
forcibly  on  riveted  joints. 

On  the  whole,  a  good  many  riveted  joints 
which  may  be  considered  full-size  have  been  test- 
ed to  destruction,  the  most  of  such  investigation 
having  been  done  at  the  Watertown  arsenal. 
This  work,  however,  was  performed  a  dozen  or 
fifteen  years  ago  before  riveted  joints  had  as- 
sumed anything  like  the  magnitude  in  structural 
work  which  they  now  attain.  A  reference  to  the 
records  of  these  and  other  similar  tests  will  show 
at  a  glance  the  pressing  need  of  an  extension  of 
that  class  of  experimental  work  to  joints  of  more 
nearly  the  proportions  constantly  employed  in 
structural  design  of  the  present  day.  The  plates 
then  used  were,  in  the  main,  much  thinner  than 
those  now  required,  and  the  prevailing  diameter 
of  rivets  now  employed  is  seldom  found  in  the 
older  tests.  Any  one  who  has  had  occasion  to 
test  plates  and  shapes  of  light  section  will  be  im- 
pressed by  the  need  of  tests  of  joints  built  of 
much  heavier  plates  than  those  of  the  old  inves- 
tigations and  with  the  further  need  of  using  not 
only  larger  rivets  to  correspond  with  those  now 
generally  used  in  heavy  work,  but  also  greater 
numbers  in  the  joints  to  be  investigated.  With 
joints  of  one  or  two  rows  of  rivets,  whether  that 
joint  be  butt,  lap  or  any  other  type,  the  distribu- 


tion of  the  shearing  stresses  on  the  rivets  or  the 
tensile  stresses  in  the  net  sections  of  the  plates 
must  be  at  least  approximately  uniform,  elimin- 
ating any  strong  probability  that  tlie  maximum 
intensity  of  cither  kind  will  be  substantially  dif- 
ferent from  the  mean.  That  condition  no  longer 
holds,  however,  with  three  or  four  or  more  rows 
of  rivets,  which  may  easily  be  required  in  a 
structural  tension  joint,  to  say  nothing  of  the  ex- 
cessive grouping  of  rivets  found  in  compression 
joints,  and  allowing  for  the  fact  that  the  latter 
are  usually  supposedly  of  such  a  character  as  to 
permit  the  machined  ends  of  plates  and  shapes 
to  abut.  Finally,  the  thicker  plates  produce  a 
proportionately  greater  bending  of  the  rivets. 
This  latter  is  a  most  important  consideration,  for 
its  influence  in  reducing  the  ultimate  resistance 
of  the  joint  is  too  complicated  to  permit  its  value 
to  be  computed  with  any  sensible  degree  of  ac- 
curacy. 

The  thinner  plates  not  only  leave  the  rolls  at  a 
sensibly  lower  temperature  than  thick  plates,  but 
they  also  generally  have  more  work  put  upon 
them  between  the  ingot  and  the  final  pass  be- 
tween the  rolls,  both  of  these  effects  tending  to 
increase  greatly  the  elastic  limit  and  to  some  ex- 
tent the  ultimate  resistance.  A  similar  general 
observation,  although  of  less  force,  may  be  ap- 
plied to  the  smaller  rivet  in  comparison  with  the 
larger.  These  and  other  material  considerations 
go  to  show  conclusively  that  while  the  values 
determined  by  the  older  tests  of  joints  may  not 
be,  and  probably  are  not,  dangerously  in  error 
when  applied  to  the  heaviest  connections  now  in 
use,  there  is  sufficient  reason  to  believe  that  either 
new  values  should  be  determined  or  the  older 
confirmed  by  sufficient  range  of  experimental 
work  to  include  the  full-size  types  now  generally 
employed. 

Public  interest,  at  least  that  portion  of  it  with 
industrial  or  technical  affiliations,  has  been  much 
stimulated  during  the  past  year  or  two  by  agita- 
tions designed  to  secure  federal  appropriations 
or  funds  from  other  quarters  to  be  expended  in 
full-size  tests  of  structural  members.  No  work 
of  this  character  can  be  considered  satisfactorily 
comprehensive  without  including  the  breaking  of 
full-size  riveted  joints  with  such  complete  records 
of  attendant  phenomena  as  to  solve  all  questions 
relating  to  the  intensities  and  distribution  of  the 
tensile,  shearing  and  bearing  stresses  developed 
in  the  various  elements  of  the  joints. 

It  is  of  special  importance,  among  other  things, 
to  determine  the  effect  of  such  unbalanced  riveted 
connections  as  that  of  a  group  of  rivets  through 
the  long  leg  of  an  unequal  legged  angle  both  with 
and  without  connecting  lugs,  and  what  may  be 
taken  as  the  real  net  section  in  such  cases  and 
others  where  the  group  of  joint  rivets  is  sym- 
metrical about  the  centre  line  of  the  member,  but 
with  the  outer  rows  of  rivets  diminishing  in 
number  nearly  or  quite  to  a  point.  In  the  case  of 
the  tension  flange  angles  of  a  plate  girder,  when 
the  rivets  are  staggered  so  as  to  make  the  net 
section  the  greatest  practicable,  no  designer  can 
be  certain  as  to  the  value  of  that  net  section. 
Practice  is  by  no  means  uniform  in  regard  to 
these  various  questions  of  design  of  riveted  con- 
nections, although  they  are  of  great  importance 
as  constituting  the  main  features  of  the  particu- 
lar constructions  in  question.  It  is  not  possible 
to  solve  these  questions  of  unsymmetrical  ar- 
rangements of  rivets  or  of  real  net  sections  ex- 
cept by  full-size  tests  with  the  dimensions  corre- 
sponding closely  to  those  of  actual  work. 

As  already  indicated,  the  apparent  shear  of 
rivets  in  joints,  as  determined  by  test  would  nat- 
urally be  expected  to  be  sensibly  different  from 
the  ultimate  shearing  stress  as  determined  for 
pure  shear.  The  rivet  has  been  upset  to  fill  its 
hole  in  the  process  of  heading,  but,  what  is  of 
more  consequence,  it  is  usually  subjected  to  much 
bending   unless  the   plate  is   thin.    There  are  at 
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the  present  time  not  enough  data  to  determine 
what  may  properly  be  taken  as  the  working  shear, 
with  accuracy,  in  this  branch  of  structural  de- 
sign. It  is  known  well  enough  that  when  the 
rivet  is  subjected  to  heavy  bending,  its  resist- 
ance to  apparent  shear  is  materially  •  less  than 
when  such  bending  is  absent,  but  a  suitable  al- 
lowance for  thick  plates  has  not  yet  been  deter- 
mined. Nor  again  can  any  engineer  be  confident 
of  the  value  of  rivets  which  bind  three  or  four 
or  more  cover  plates  to  the  flange  angles  of  a 
plate  girder,  supposing  that  the  rivets  fully  fill 
their  holes.  Although  riveted  joints  are  con- 
stantly designed  as  if  every  element  of  any  given 
case  were  completely  known,  few  parts  of  a 
steel  structure  are  in  greater  need  of  thorough 
experimental  investigation. 


Notes  and  Comments. 


Passenger  Rates  between  Pittsburg  and  Cin- 
cinnati on  the  boats  of  the  Pittsburg  &  Cincin- 
nati Packet  Co.  have  been  reduced  to  one  cent 
a  mile  as  a  result  of  the  two-cent  fare  on  rail- 
roads required  by  recent  legislation  in  Penn- 
sylvania, Ohio  and  West  Virginia.  The  loss  of 
passenger  business  by  the  boats  since  the  rail- 
roads reduced  their  fare  was  stated  to  be  the 
cause  of  this  cut  in  the  rates.  This  does  not 
look  as  if  steamboats  had  such  a  tremendous 
influence  as  competitors  of  railways  for  pas- 
senger business  as  some  inland  navigation  en- 
thusiasts would  have  us  believe. 


The  Connecticut  River  Bridge  at  Hartford 
has  been  put  in  service,  although  it  will  not  be 
formally  dedicated  until  next  spring.  The  design 
and  construction  of  this  imposing  structure  have 
been  fully  described  in  a  number  of  articles  in 
this  journal,  and  it  is  therefore  necessary  to  men- 
tion here  only  that  it  ranks  among  the  finest 
masonry  bridges  of  the  world,  which  is  only 
natural  in  view  of  the  fact  that  Messrs.  Alfred 
Boiler  and  E.  M.  Wheelwright  co-operated  as 
consulting  engineer  and  architect  respectively  in 
its  design  and  Mr.  Edwin  D.  Graves  put  so  much 
of  his  ability  and  energy  into  his  work  as  chief 
engineer  that  his  health  gave  way  under  the 
strain  about  a  year  ago.  The  bridge  has  nine 
spans  of  lengths  varying  from  68  to  119  ft.,  its 
total  length  being  1,1921/2  ft.  It  is  constructed  of 
granite,  and  the  simple  grace  of  the  spans  and 
the  strength  of  the  piers  make  it  a  masonry 
structure  well  deserving  a  visit  from  those  in- 
terested in  bridge  building. 


The  Engineers'  Club  of  Philadelphia  has  re- 
cently shown  good  proof  of  its  strong  position 
by  the  purchase  of  a  handsome  house  on  Spruce 
St.,  which  will  be  fitted  up  for  a  clubhouse.  It 
is  a  four-story  building,  occupying  a  asxiyo-ft. 
lot.  Alterations  will  be  m.ade  in  it  so  that  the 
second  floor  can  be  used  as  an  assembly  room 
for  general  meetings,  and  the  first  floor  will  have 
dining,  smoking  and  meeting  rooms.  There  will 
be  a  billiard  room  and  other  conveniences  of  a 
social  nature  in  the  building,  and  it  is  expected 
that  with  the  greatly  improved  facilities  the  so- 
cial side  of  the  club  will  take  an  added  im- 
portance. Attention  is  particularly  called  to  this 
new  home  of  the  engineers  of  Philadelphia  be- 
cause it  is  an  excellent  example  of  what  this 
journal  considers  the  best  thing  for  the  engineer- 
ing profession  in  any  city.  Engineering  has  so 
many  branches,  and  those  following  them  so 
rarely  come  together  in  a  business  way,  that  a 
club  of  this  sort,  combining  both  social  and  pro- 
fessional features,  is  highly  desirable  in  any  city 
large  enough  to  have  many  engineers.  What  is 
wanted  at  the  present  time  more  than  anything 
else  in  engineering  circles  is  some  centripetal 
tendency  which  will  draw  together  all  those  who 


are  engaged  in  designing  or  constructing  works 
and  machinery  in  any  district.  Until  engineers 
get  together  socially  and  learn  to  know  and  re- 
spect each  other  personally  there  will  be  lacking 
that  bond  of  good  fellowship  which  has  enabled 
physicians  and  lawyers  to  act  unitedly  whenever 
their  interests  required  it.  The  Engineers'  Club 
of  Philadelphia  is  doing  just  this  kind  of  good 
work,  and  its  success  should  lead  local  engineer- 
ing organizations  elsewhere  to  strengthen  their 
position  in  the  same  manner. 


The  Light  Motor  exhibited  at  the  Paris  Auto- 
mobile Salon  by  M.  Robert  Esnault-Pelterie  is 
interesting  as  bringing  a  little  closer  the  prac- 
ticability of  aerial  navigation.  Few  people  realize 
that  the  distance  between  impossibility  and  pos- 
sibility is  almost  reached,  and  that  the  engineer 
is  the  one  who  has  the  task  of  reaching  and 
passing  it.  The  successful  construction  of  pow- 
erful motors  of  light  weight,  which  has  made  the 
automobile  a  standard  product,  is  an  indication 
of  what  may  be  expected  when  more  time  and 
study  have  been  spent  on  motors  for  aviation. 
The  motor  referred  to  weighs  2.86  lb.  per  horse- 
power, but  its  accessories  and  the  propellor  bring 
the  total  weight  up  to  about  5.5  lb.,  and  it  is 
considered  by  some  engineers  who  have  looked 
into  the  subject  that  the  greatest  promise  of  suc- 
cessful reduction  in  weight  is  offered  by  a  re- 
design of  accessories  and  possibly  by  the  use  of 
some  other  source  of  power  than  gasoline.  It' 
is  difficult  to  see  how  much  more  weight  can  be 
eliminated  from  the  Esmault-Pelterie  motor. 


Society  Affairs  are  managed  iii  some  respects 
differently  in  Great  Britain  from  the  way  they 
are  here,  as  is  evident  from  an  announcement 
in  the  "Architect,"  of  Dec.  6.  It  is  given  here 
in  all  its  simplicity:  "The  Council  of  the  Royal 
Institute  of  British  Architects  are  prepared  to 
receive  applications  for  the  appointment  of  secre- 
tary. Applicants,  who  need  not  necessarily  be 
architects,  should  possess  some  literary  capacity, 
a  thorough  knowledge  of  French  and  a  working 
acquaintance  with  other  languages.  Age  not  less 
than  about  thirty  or  more  than  about  forty- 
five  years.  The  secretary  will  be  required  to 
devote  his  whole  time  to  his  official  duties.  Sal- 
ary £500  per  annum.  Any  canvassing  will  dis- 
qualify. Particulars  may  be  obtained  by  writing 
to  the  Honorary  Secretary,  9  Conduit  St.,  W-. 
not  later  than  the  21st  inst,  and  applications  must 
be  received  by  Dec.  31."  It  is  worth  while  con- 
sidering whether  such  a  method  of  filling  a  vacant 
secretaryship  of  a  great  national  professional  or- 
ganization may  not  have  advantages  when  Amer- 
ican societies  have  to  appoint  such  officers,  pro- 
vided the  constitutional  requirements  permit  the 
procedure. 


Central  Park,  New  York,  is  one  of  the  city's 
most  precious  possessions.  Visited  during  most 
of  the  days  of  the  week  it  seems  given  over  to 
wealthy  drivers,  riders  and  motorists,  but  on  Sat- 
urday afternoon  and  Sunday  it  amply  repays  all 
the  money  spent  on  it.  Children  who  otherwise 
would  neter  know  of  birds  and  flowers,  tired  and 
worn  men  and  women  whose  conditions  of  life 
have  little  enough  sunshine  and  happiness  to  off- 
set stern  struggles,  young  people  who  see  nothing 
attractive  in  Coney  Island  dance  halls  and  the 
back  rooms  of  saloons,  fill  the  Park  on  such  days. 
In  the  summer,  particularly,  this  great  open  space 
for  the  people  is  a  self-evident  blessing  to  the 
city.  It  is  therefore  surprising  that  the  municipal 
fathers  pay  no  attention  to  the  fact  that  the  Park 
is  wearing  out.  Five  years  ago,  Mr.  Samuel 
Parsons,  who  is  the  technical  director  of  the  Park 
Board's  work,  gave  notice  that  the  vegetation  was 
dying  out,  but  he  was  merely  ridiculed  then. 
Now  anybody  who  knows  about  such  things  can 


see  this  for  himself.  Many  of  the  trees  and 
shrubs  are  past  maturity  and  should  be  replaced. 
The  thin  layer  of  soil  on  the  rocky  bed  of  much 
of  the  Park  needs  mould  and  fertilizer,  and  a 
great  amount  of  sodding  must  be  done.  The 
drives  should  be  reconstructed  and,  as  a  matter 
of  public  health  as  well  as  public  pleasure,  the 
drainage  of  the  land  must  be  remodeled.  These 
and  other  things  will  require  about  two  and  a 
half  million  dollars.  It  is  a  large  sum,  but  it 
can  be  furnished  in  installments  during  a  period 
of  five  years.  It  must  be  furnished  before  long 
or  this  chief  pride  of  the  city  will  deteriorate 
rapidly,  and  a  place  that  has  meant  health  as 
well  as  happiness  to  thousands  of  people  of  little 
means  will  lose  much  of  its  charm. 


The  Setting  of  Cement  has  been  discussed  a 
great  many  times  but  it  is  safe  to  say  that  very 
rarely  has  a  paper  on  the  subject  contained  so 
much  material  for  careful  consideration  as  that 
by  Messrs.  Henry  S.  Spackman  and  Robert  W. 
Lesley,  printed  in  this  issue.  Mr.  Lesley  is  not 
only  a  pioneer  manufacturer  of  Portland  cement 
in  this  country  but  he  is  also  a  student  of  the 
technology  of  the  industry  with  which  he  is 
prominently  identified.  He  is  a  firm  believer 
in  the  obligation  a  successful  manufacturer  owes 
to  the  welfare  of  his  industry,  a  belief  that  led 
him  to  endow  the  Lesley  cement  laboratory  of 
the  University  of  Pennsylvania.  It  has  further 
led  him  to  plan  investigations  into  various  as- 
pects of  cement  and  concrete  that  are  still  mat- 
ters of  dispute,  and,  with  the  co-operation  of  the 
Spackman  Engineering  Co.,  to  carry  on  some 
most  interesting  research  work,  begim  several 
years  ago.  The  first  fruits  of  this  work  was  a 
paper  on  ancient  Roman  mortars  read  before  the 
Association  of  American  Portland  Cement  Man- 
ufacturers some  time  ago,  and  the  second  result 
is  the  paper  printed  on  page  691.  More  studies 
are  being  made,  and  the  results  of  all  this  work 
will  form  one  of  the  most  important  contributions 
to  our  knowledge  of  structural  materials  ever 
made  by  an   American   manufacturer. 


The  Grade  Crossing  Problem  was  discussed 
very  plainly  by  President  Ralph  Peters  of  the 
Long  Island  R.  R.  recently.  He  pointed  out  that 
notwithstanding  the  efforts  of  railroad  companies 
to  reduce  the  number  of  such  crossings  and  the 
laws  in  many  States  providing  for  a  joint  ex- 
penditure of  railroad  and  public  funds  for  their 
elimination,  there  is  a  constant  and  persistent 
demand  in  every  community  for  constructing 
more  of  them.  The  development  of  land  schemes, 
of  additions  to  towns  and  cities,  the  natural 
growth  of  communities  in  sections  adjacent  to 
railroads,  have  created  new  lines  of  travel  and 
resulted  in  opening  new  streets  and  establishing 
new  grade  crossings.  These  crossings,  when 
rightfully  opposed  by  railroad  companies,  have 
been  the  cause  of  prejudice  against  corporations 
endeavoring  to  protect  public  interests  as  well 
as  their  own.  The  railroad  is  not  so  much  re- 
sponsible for  the  grade  crossings  as  the  public, 
for  railroad  managers  are  more  than  anxious  to 
prevent  more  of  them  and  to  eliminate  those  in 
existence.  They  are  ready  to  join  in  doing 
away  with  them,  but  feel  that  the  work  must 
be  done  with  the  co-operation  of  the  communities 
and,  in  many  cases,  at  joint  expensei  Mr. 
Peters  urges  that  until  all  grade  crossings  have 
been  eliminated,  the  public  should  not  forget  its 
joint  responsibility  for  their  existence  and  should 
use  such  crossings  with  great  care.  This  opinion 
of  the  head  of  the  Long  Island  R.  R.  is  sub- 
stantially that  expressed  in  the  laws  of  Massa- 
chusetts, the  State  where  the  respective  rights  of 
the  public  and  of  public-service  corporations  have 
received  the  most  thorough  study  and  the  most 
equitable   legislative   treatment. 
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»  Appearance   0*  Bridge  on  June  15th  of  this  Year. 

THE  ERECTION  OF  THE  ANCHOR  ARMS  OF  THE  BLACKWELL'S 

ISLAND  BRIDGE. 


Tbc  630-ft  island  span  and  the  adjacent  591- 
ft  and  492-ft.  cantilever  arms  of  the  t,i82-ft. 
west  channel  span  and  the  984-ft.  east  channel 
span  have  now  been  virtually  completed,  making 
a  continuous  structure  1,713  ft.  long.  This  por- 
tion of  the  bridge  has  a  total  weight  of  about 
48,700,000  lb.  and  is  135  ft.  high  above  low 
water  and  about  320  ft.  high  to  the  tops  of  the 
main  bents.  Riveting,  the  construction  of  the 
upper  floor,  and  other  minor  operations  are  now 
in  progress  on  the  cantilever  arms,  but  the  main 
travelers  and  steel  falsework  have  been  removed 
and  are  now  in  service  for  the  erection  of  the 
andior  arms,  469^  ft  and  459  ft  long,  on  the 
Manhattan   and   Queens   shores   respectively. 

Underneath  each  anchor  arm  a  large  storage 
yard  has  been  enclosed  by  a  high  fence  and  in  it 
a  fnll  length  85-ft.  gauge  track  has  been  laid  on 
which  there  is  one  of  the  two  6s-ton  gantries 
originally  provided  for  the  Blackwell's  Island 
storage  yard.  Timber  docks  have  been  built 
near  the  piers  at  the  water's  edge,  on  both  sides 
of  the  river,  and  equipped  with  65-ton  steel  der- 
ridts  with  which  the  riveted  members  are  un- 
loaded from  car  floats  and  transferred  on  ser- 
vice tracks  to  the  gentries,  which  pile  and  store 
them  and  finally  deliver  them  to  other  service 
cars  carrjring  them  under  the  anchor  arms  with- 
in reach  of  the  erection  travelers,  as  they  are 
needed  ShifKnents  were  commenced  in  January 
last,  and  since  then  about  11,000  tons  of  steel 
have  been  received  at  the  Manhattan  end  and 
abont  7fiOO  tons  of  it  have  been  erected  there. 
At  the  Queens  end,  about  8,000  tons  of  steel 
have  been  received  since  March,  and  about  4.700 
tons  were  erected  up  to  Oct.  i.  The  construc- 
tion of  steel  falsework  for  the  Manhattan  anchor 
arm  was  commenced  in  March,  and  erection 
was  commenced  in  June  and  has  since  been  car- 
ried on  with  a  force  of  75  to  150  men.  For 
the  Queens  anchor  arm  the  erection  of  falsework 
was  commenced  in  April  and  of  steel  in  July, 
and  abont  1,700  tons  of  steel  were  erected  up  to 
Oct  I,  with  a  corresponding  number  of  men. 
The  total  weight  of  steel  erected  on  Oct  i  was 
abont  G&fioajDoo  lb. 

The  erection  of  the  Manhattan  anchor  arm 
was  commenced  by  a  stiff-leg  wooden  derrick 
with  a  so-ft  lo-ton  boom  seated  on  top  of  pier 
1,  which  built  up  the  first  two  steel  falsework 
towers  and  assembled  on  top  of  them  the  false- 
worit  traveler.  This  has  a  33xS7-ft  platform 
bnih  tip  of  stringers  and  floor-beams  borrowed 
from  the  permanent  structure,  and  carries  one 
of  the  standard  steel  derricks  with  a  75-ft  boom 
of  65  tons  capacity. 

After  several  panels  of  the  steel  falsework 
had  been  erected  and  the  falsework  traveler  ad- 
vanced some  distance  beyond  pier  i,  the  wooden 
derrick  there  commenced  the  erection  of  the  No. 


I  derrick  used  to  assemble  the  permanent  trusses. 
This  traveler  is  of  very  simple  construction,  with 
a  steel  girder  platform  carrying  two  stitf-leg  steel 
derricks  with  their  masts  braced  together  hori- 
zontally and  diagonally,  and  having  65-ton  booms, 
85  ft.  long.  The  traveler  is  operated  by  two 
special  Lidgerwood  engines  and  weighs  about  300 
tons  with  its  rigging. 

On  the  Queens  anchor  arm,  traveler  No.  I  has 
already  progressed  from  pier  No.  i  almost  to  the 
anchor  pier,  and  has  nearly  completed  the  erec- 
tion of  the  span  up  to  the  middle  of  the  truss. 
On  the  Manhattan  anchor  arm,  traveler  No.  i 
has  now  reached  the  anchor  pier  and  completed 
the  erection  of  the  lower  half  of  the  truss,  and 
the  erection  of  the  upper  half  has  been  com- 
menced by  traveler  No.  2.  This  traveler  has  a  Z- 
shaped  side  elevation  and  consists  of  a  36x40- ft. 


for  its  operation.  No  2  traveler  is  not  yet  en- 
'  tirely  completed  for  the  Queens  anchor  arm,  but 
has  been  finished  and  in  service  for  some  time  on 
the  Manhattan  arm,  where  its  operations  were  at 
first  supplemented  by  traveler  No.  I,  which  for  a 
time  worked  simultaneously  with  it  erecting  the 
upper  parts  of  the  trusses  in  the  panels  next  the 
anchor  pier  as  the  traveler  returned  from  that 
point  toward  the  river. 

The  removal  of  the  No.  2  travelers  from  the 
cantilever  arms  over  the  main  channels  was  a 
work  of  some  difficulty  and  was  accomplished  by 
means  of  the  stiff-leg  derricks  seated  on  top  of 
the  travelers  for  use  in  erection  operations  and 
by  a  derrick  and  special  falsework  tower  along- 
■  side.  The  first  mentioned  derrick  was  used  for 
the  removal  of  the  overhang  and  part  of  the 
upper  portion  of  the  traveler.  The  remainder  of 
the  traveler  was  handled  by  a  lo-ton  50-ft.  der- 
rick on  top  of  a  29Kx57-ft  tower,  24  ft.  high, 
seated  adjacent  to  the  traveler  on  the  top  lateral 
struts  of  the  bridge.  The  tower  was  made  with 
two  transverse  X-braced  panels  and  a  center  post 
to  carry  the  foot  of  the  mast,  which  was  sup- 
ported on  a  small  auxiliary  tower,  with  bearing 
on  the  upper  deck  of  the  bridge. 

Derrick  No.  2  was  re-erected  on  the  Manhattan 
anchor  arm,  with  a  I3xi8-ft  wooden  tower,  70  ft. 
high,  set  at  panel  point  15.  This  tower  was 
simply  used  as  a  support  for  the  mast  of  the 
wooden  stiff-leg  derrick,  with  a  70- ft  boom  of  10 
tons  capacity.  The  feet  of  the  stiff-legs  were 
anchored  to  the  permanent  trusses  at  panel 
point  16. 

The  booms  for  the  large  steel  derricks  were 
originally  75  ft.  long,  with  a  capacity  of  65  tons. 
Since  the  completion  of  the  island  span  and  river 
cantilever  arms  they  have  been  extended  to  a 
length  of  85  ft.  and  reinforced  to  handle  75  tons. 
The  rectangular  cross  section  is  now  made  up  of 
two    built   channels,   each   with   a   apx^a-in.    web 


Erection  of  Lower  Part  of  Queena  Anchor  Arm  with  No.  1  Traveler. 


steel  tower  124  ft.  high,  with  an  extended  base 
and  63-ft  top  overhang  on  the  forward  side  to 
provide  for  the  erection  of  panels  of  the  truss  in 
advance  of  the  traveler  for  the  cantilever  arm. 
Although  this  function  of  the  traveler  is  not 
necessary  for  the  anchor  arm  erection,  the  large 
number  of  tackles  are  still  suspended  from  it  and 
it  is  equally  serviceable  in  building  the  upper  part 
of  these  trusses.  This  traveler,  like  No.  i,  is 
operated  by  two  special  steam  hoisting  engines 
and,  with  its  rigging  and  other  equipment,  weighs 
about  550  tons  and   requires  a   force  of  60  men 


plate  and  two  6x4-in.  flange  angles,  latticed  and 
connected  by  diaphragms  7^  ft.  apart  on  centers. 
The  links  for  connection  with  the  topping  lift 
tackle  are  six  6x.H-in.  eye-bars  6  ft.  4  in.  long, 
two  of  the  center  ones  being  bent  to  secure  the 
proper  spacing  on  the  3  and  S  in.  pins.  The 
bars  are  fixed  in  their  relative  positions  with  tie 
bolts  and  gas  pipe  separators.  Similar  links  are 
provided  for  the  hoisting  tackle. 

The  plans  and  operations  for  the  erection  of  the 
anchor  arms  correspond  almost  exactly  with 
those  for  the  island  span  and  the  cantilever  arms. 
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described  in  previous  issues  of  this  journal.  All 
of  the  principal  web  members  of  the  trusses  are 
erected  in  halves,  spliced  near  the  center  of  the 
height  of  the  truss,  the  heaviest  member  being 
the  80-ton  semi-diagonal  nearest  the  main  pier. 
As  fast  as  the  truss  members  are  put  in  position 
temporary  connections  are  made  by  inserting 
wooden  pins  i  or  2  in.  smaller  in  diameter  than 
the  holes,  and  later  following  them  with  the 
permanent  pins  preceded  by  ordinary  sectional 
pilot  nuts.  The  eye-bar  members  are  assembled 
in  complete  panel  groups  in  the  storage  yard, 
where  they  are  accurately  spaced  and  strongly 
clamped  with  steel  and  wooden  yokes,  after 
which  they  are  handled  like  compression  members 
as  single  units,  the  largest  containing  twenty 
separate  bars  and  weighing  about  65  tons.  All 
truss  pins  are  driven  with  an  ordinary  steel  ram 
weighing  about  2  tons.  This  has  proved  thor- 
oughly efficient,  so  that  it  has  not  been  necessary 
to  use  the  hydro-pneumatic  ram  provided  for  this 
purpose.      The    185-ft.    vertical    bents   on    piers   2 


bridge  axis  and  26  ft.  wide,  and  has  a  solid 
wooden  floor  protected  by  a  hand  rail  and  sup- 
ported on  a  pair  of  wooden  lattice  girders  9  ft. 
deep  and  98  ft.  long.  Long  steel  connection 
plates  secured  to  the  top  chords  of  the  girders 
are  provided  with  a  number  of  bolt  holes  to  re- 
ceive the  lower  ends  of  the  suspenders.  The 
latter  are  stiff  vertical  members  made  of  angles 
and  having  hooked  upper  ends  engaging  the  bulb 
angles  which  serve  as  guards  on  the  outer  flanges 
of  two  of  the  track  stringers. 

The  platform  was  originally  designed  to  have 
roller  bearings  on  these  angles,  but  after  con- 
struction it  was  found  easy  to  move  it  forward 
without  the  rollers,  simply  sliding  on  the  angles 
by  means  of  two  small  tackles  anchored  in  ad- 
vance and  operated  by  hand.  The  roller  bearings 
were  therefore  dispensed  with,  and  the  platform 
is  rapidly  moved  back  and  forth  by  the  men  on  it. 
Double  sets  of  suspenders  are  provided,  and 
when  one  set  interferes  with  the  floorbeams  the 
other   set   is    connected   to   the   platform   on   the 


Erection  of  Upper  Part  of  Queens  Anchor  Arm  with   No.  2  Traveler, 


and  3,  which  weigh  about  1,200,000  lb.  each  and 
were  erected  8  in.  out  of  plumb  at  the  top,  so  as 
to  provide  for  the  reverse  camber  in  the  island 
spans,  have  gradually  approached  their  final  posi- 
tions and  are  now  exactly  vertical  and  corre- 
spond to  their  calculated  dimensions  and  loca- 
tions. 

There  are  in  all  about  752,000  field-driven 
rivets  in  the  bridge,  of  which  125,300  are  i  in.  in 
diameter,  426,850  are  %  in.  and  199,860  are  }i  in. 
Of  these  about  37,500  in  the  island  span  and 
adjacent  cantilever  arms  are  all  driven.  Field 
riveting  on  •  the  Manhattan  anchor  arm  is  in 
progress  in '  most  of  the  vertical  bents  and  in- 
cludes pracically  all  of  the  rivets  which  can  be 
driven  without  interfering  with  the  possible  ad- 
justment of  the  members  to  take  their  share  of 
the  final  stresses.  All  chord  splices  in  the  anchor 
arms  are  left  entirely  undriven,  and  no  rivets 
are  driven  in  the  stringers  at  the  main  panel 
points.  One  end  of  each  truss  diagonal  is  left 
unriveted,  and  one  end  of  each  lateral  diagonal 
or  sway-brace  member  is  also  left  unriveted. 

On  the  island  cantilevers  a  very  large  number 
of  rivets  in  the  bottom  lateral  system,  floorbeams, 
stringers  and  lower  chord  splices  were  driven 
from  a  movable  platform  suspended  underneath 
the  lower  deck  of  the  bridge,  which  greatly  fa- 
cilitated the  work  and  diminished  the  danger. 
The  platform   is   98   ft.   long,   transverse   to   the 


opposite  side  of  the  floorbeams,  and  afterwards 
the  rear  set  is  removed  and  the  platform  ad- 
vanced. This  arrangement  saves  time  and  ex- 
pense otherwise  necessary  for  placing  numerous 
small  riveting  scaffolds  and  affords  much  greater 
convenience  and  safety  for  the  riveters  and 
painters. 

On  the  lower  deck  of  each  of  the  anchor  arm 
spans  there  is  a  small  building,  which  contains 
an  Ingersoll-Rand  compressor  of  a  capacity  of 
200  cu.  ft.  of  free  air  per  minute,  driven  by  a 
Westinghouse  5o-h.-p.  electric  motor.  A  special 
feature  of  the  arrangement  is  the  application  to 
the  motor  of  a  pneumatic  controller  connected 
with  the  air  in  the  receiver  and  adjusted  to  shut 
off  the  current  in  the  motor  when  the  pressure 
reaches  105  lb.  per  square  inch  and  to  turn  it  on 
when  the  pressure  falls  to  95  lb.  The  governor 
is  of  the  standard  type  made  by  the  Cutler- 
Hammer  Manufacturing  Co.  The  cooling  water 
from  the  compressor  is  circulated  through  a 
Koven  atmospheric  cooler,  where  it  falls  in  a 
thin  sheet  successively  over  a  large  number  of 
horizontal  steeJ  discs  arranged  in  a  verical  line,  so 
as  to  cause  a  number  of  cascades.  About  thirty- 
two  gangs  of  riveters  are  kept  constantly  at  work, 
and  the  fitting-up  for  them  is  accomplished  by 
four  Philadelphia  pneumatic  reamers,  which  are 
also  able  to  drill  all  the  new  holes  required  and 
frequently  drill  out  bolts,  rivets  or  drift  pins  that 


have  to  be  removed.  Compressed  air  at  about 
100  lb.  is  distributed  parallel  to  the  axis  of  the 
bridge  through  a  screwed  steel  pipe  3  in.  in 
diameter  at  the  receiver,  which  gradually  reduces 
and  is  provided  with  numerous  valved  outlets  at 
convenient  intervals. 

There  are  about  thirty  pneumatic  hammers 
used  for  general  riveting,  but  for  the  rivets  in 
the  web  splices  of  the  bottom  chords  special 
pneumatic  machines  have  been  provided.  These 
are  designed  to  work  in  the  is-in.  space  between 
the  webs,  which  could  hardly  be  reached  by 
ordinary  methods.  One  machine  has  an  X- 
shape  framework,  with  two  curved  arms  about  10 
ft.  long,  intersecting  on  a  comqion  pivot  like  a 
pair  of  shear  blades.  The  extremity  of  one  long 
arm  carries  a  pneumatic  hammer,  opposed  to 
which  is  a  holding-on  die  attached  to  the  ex- 
tremity of  the  other  long  arm.  A  pneumatic 
cylinder  is  placed  at  the  opposite  end  of  the  ma- 
chine, between  the  extremities  of  the  short  arms, 
to  both  of  which  it  is  connected.  The  long  arms 
are  set  on  opposite  sides  of  the  webs  in  which 
rivets  are  to  be  driven.  The  die  is  placed  in 
engagement  with  the  rivet  head,  and  the  pneu- 
matic cylinder  operated  to  separate  the  short  arras 
and  correspondingly  converge  the  long  arms, 
bringing  the  pneumatic  hammer  down  close  on 
the  point  of  the  rivet  which  is  being  held  by  the 
cap.  The  hammer  is  put  in  operation  in  the 
ordinary  way  and  drives  the  rivets.  Four  of 
these  machines  are  in  service  and  are  doing  ex- 
cellent work,  having  a  capacity  from  200  to  400 
i-in.  rivets  daily. 

Two  other  special  riveting  machines  are  so 
small  and  compact  that  they  can  be  placed  en- 
tirely within  the  chord  in  the  15-in.  space  be- 
tween its  webs.  The  cast-iron  housing  contains 
three  horizontal  pneumatic  cylinders,  transverse 
to  the  bridge  axis.  The  center  one,  4  in.  in 
diameter,  operates  an  ordinary  pneumatic  riveting 
hammer  at  one  end  of  the  machine,  while  the 
other  two,  2  in.  in  diameter,  operate  cylinders  at 
the  opposite  end  on  both  sides  of  the  machine, 
which,  when  pressure  is  admitted,  are  forced 
against  one  web  of  the  chord  and  push  the  ma- 
chine and  pneumatic  hammer  against  the  opposite 
web,  where  the  hammer  engages  the  rivet  to  be 
driven.  The  latter  is  maintained  in  position  by 
an  ordinary  pneumatic  holder-on  outside  of  the  ■ 
chords.  This  machine  drives  about  the  same 
number  of  rivets  as  the  one  previously  men- 
tioned, and  both  of  them  require  four  men  to 
operate  them.  The  rivets  driven  by  them  are  I 
in.  in  diameter  and  about  6  in.  grip.  The 
painters  follow  the  riveters  and  use  the  same 
suspended  platforms. 

The  bridge  was  designed  and  its  construction 
was  executed  under  the  direction  of  the  Depart- 
ment of  Bridges,  of  which  Mr.  J.  W.  Stevenson  is 
now  commissioner;  Mr.  C.  M.  IngersoU,  Jr., 
chief  engineer;  Messrs.  O.  F.  Nichols  and  Albert 
Lord  Bowman,  consulting  engineers ;  Mr.  J.  D. 
Wilkins,  assistant  engineer  in  charge  of  design, 
and  Mr.  J.  B.  Knighton,  resident  engineer.  The 
Pennsylvania  Steel  Co.  is  the  contractor  for  the 
fabrication  and  erection  of  the  steel  work. 


An  Electric  Railway  of  considerable  techni- 
cal interest  is  operated  by  the  Indianapolis  & 
Louisville  Traction  Co.  between  Seymour  and 
Sellersburg,  Ind.,  a  distance  of  41  miles.  The 
power-house  is  located  at  about  the  center  of 
the  route  and  direct  current  is  transmitted  from 
it  at  1,200  volts,  measured  at  the  station  between 
the  single  0000  grooved  trolley  wire  and  the 
rails.  There  is  an  entire  absence  of  high-tension 
feeder  wiring  and  sub-stations.  The  station  has 
two  26x48-in.  Allis-Chalmers  engines  operating 
non-condensing  at  120  r.  p.  m.  These  drive  in 
pairs  four  300-kw.,  600-volt  General  Electric 
generators  with  their  armatures  mounted  com- 
mutator to  commutator  on  the  engine  shaft. 
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Retaining  Walls  on    the  Delaware,  Lacka- 
wanna A  Western  R.  R.  at  Buffalo. 


The  Delaware,  Lackawanna  &  Western  R.  R. 
has  just  completed  the  reinforced  concrete  re- 
taining walls  for  its  track  elevation  work  in  the 
•oatbeastem  part  of  Buffalo,  N.  Y.  Two  gen- 
eral tJ'pes  of  wails  have  been  used,  one  for  the 
sections  below  12  ft  in  height,  and  the  other  for 
sections  from  13  to  24  ft,  the  last  height  being 
that  of  the  maximum  section.  A  buttressed  wall 
is  used  for  the  higher  sections,  but  because  the 
saving  effected  by  this  type  would  not  offset  the 
extra  cost  of  forming  for  the  buttresses  a  plain 
L-section  without  buttresses  was  adopted  for 
walls  under  12  ft  in  height  The  forms  for  the 
Utter  are  no  more  expensive  than  would  be  re- 
quired for  a  plain  concrete  wall,  while  the  saving 
of  the  L-section  in  concrete  is  evidently  quite  a 
material  one.  A  wall  with  a  toe  projecting  be- 
yond the  front  face  and  under  the  sidewalk  was 
first  contemplated  but  objections  by  the  authori- 
ties of  the  city  of  Buffalo  prevented  the  adoption 
of  such  a  design. 

The  tracks  were  placed  near  retaining  walls 
only  where  the  buttressed  section  was  used,  the 
distance  from  the  center  of  the  track  to  the  back 
of  the  wall  in  no  case  being  less  than  7  ft.  6  in. 
No  tracks  whatever  were  close  to  the  section 
without  buttresses,  the  retained  fill  having  a  long 
slope  up  to  the  roadbed  level.  The  earth  pres- 
sure against  the  walls,  which  are  2  ft  thick,  was 
figured  according  to  the  formulas  in  Church's 
Mechanics,  the  weight  of  earth  being  taken  at 
100  lb.  per  cubic  foot  The  weight  of  concrete 
was  taken  as  150  lb.  The  pressures  due  to  the 
moving  loads  on  the  tracks  were  figured  for 
Cooper's  E  50  loading.  ,The  width  of  the  base 
for  the  buttressed  type  was  taken  as  half  the 
height  of  the  wall  above  the  top  of  the  base  plus 
2  ft,  and  for  the  L-section  as  half  the  distance 
from  the  top  of  the  base  to  a  point  where  a 
vertical  line  through  the  inner  edge  of  the  base 
intersects  the  slope  line,  the  slope  being  ij4:i. 
The  base  is  2  ft.  6  in.  thick.  The  stresses  in  the 
•teel  were  kept  under  16,000  lb.  per  square  inch 
and  in  the  concrete  under  500  lb. 

The  reinforcement  of  the  buttressed  section 
consists  of  both  horizontal  and  vertical  bars  near 
the  face  of  the  wall,  horizontal  bars  in  the  base 
and  inclined  bars  in  the  buttresses,  square  mild 
•teel  being  used  in  all  cases.  Those  laid  hori- 
zontally in  the  face  of  the  wall  are  of  ^-in. 
material  spaced  on  different  centers,  farther  apart 
at  the  top  and  closer  at  the  bottom,  to  take  care 
of  the  increasing  pressures  toward  the  bottom  of 
the  wall.  The  vertical  bars  in  the  front  face 
are  of  j4-in.  materia}  spaced  throughout  on  2-ft 
centers.  In  the  back  face  five  ^-in.  bars  have 
been  placed  on  18-in.  centers.  Tie  rods  run  from 
the  wall  into  each  buttress,  two  of  them  being 
looped  over  every  third  of  the  horizontal  face 
bars.  They  are  6  ft  long  and  yi  in.  square.  The 
heaviest  bars  used  on  the  work,  iJ4  in.  square, 
are  used  for  the  diagonals  in  the  buttresses. 
There  are  eight  of  these,  but  only  four  run  the 
entire  distance  from  the  top  of  the  wall  to  the 
outer  end  of  the  base,  the  others  starting  at  in- 
termediate poinu.  At  the  bottom  of  the  but- 
tresses, four  of  the  diagonal  bars  are  bent  back 
toward  the  wall  and  are  embedded  near  the  un- 
der side  of  the  base.  Rimning  longitudinally  in 
the  top  of  the  latter  are  i-in.  square  bars,  in  the 
enter  half  of  the  footings.  The  rods  in  the 
face  do  not  come  closer  than  2%  in.  to  the  sur- 
face of  the  concrete,  and  those  in  the  buttresses 
and  in  the  base  not  closer  than  3%  in. 

In  order  to  preserve  the  proper  spacing  for 
the  horizontal  bars  in  the  face  a  2  x  z  x  3-i6-)n. 
angle  is  placed  in  the  face  at  each  buttress,  holes 
being  punched  in  one  leg  to  hold  the  bars  in 
their  proper  positions.  They  are  left  in  place 
and  form  part  of  the  permanent  reinforcement 


of  the  wall.  The  horizontal  bars  are  on  i8-in. 
centers  for  the  first  6  ft  down  from  the  top,  on 
12-in.  centers  for  the  next  6  ft,  on  p-in.  centers 
for  the  next  S  ft  3  in.,  and  on  6-in.  centers  for 
the  remainder  of  the  distance  to  the  bottom  of 
the   wall. 

The  reinforcement  for  the  sections  below  24  ft 
and  above  I2-  ft  in  height  is  substantially  the 
same  for  all  sections,  except  that  the  base  would 
be  moved  upward  cutting  off  the  lower  part  of 
the  reinforcement  shown  in  the  diagram,  so  that 
from  the  top  down  for  any  given  distance  the 
steel  will  be  the  same  in  walls  of  all  heights. 

The  buttresses  are  2  ft.  wide  and  12  ft  6  in.  on 

centers.     In  the  original  design  it  was  intended 

to  place  an  expansion  joint  every  25  ft,  or  on 

the  center  line  of  every  second  buttress.    When 
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latter  purpose  the  notched  piece  was  nailed  to  a 
bracket  attached  to  the  front  form  for  the  wall. 
The  vertical  and  horizontal  bars,  in  addition  to 
these  precautions,  were  wired  at  intersections  so 
as  to  insure  against  displacement.  The  concrete 
was  placed  very  wet  and  on  this  account  long 
J/j-in.  rods  threaded  at  both  ends  were  used  to 
tie  the  forms  together. 

The  walls  are  now  completed  and  although  on 
account  of  the  soft  nature  of  the  ground  along 
the  right  of  way,  all  of  them  rest  upon  piles, 
no  cracks  have  occurred.  Of  the  maximum  sec- 
tion, 24  ft.  high,  there  is  a  total  length  of  1,700 
ft,  and  of  this  length  1,000  ft  are  in  one  contin- 
uous wall. 

The  wall  was  designed  under  the  direction  of 
Mr.  L.  Bush,  chief  engineer  of  the  Delaware, 
Lackawanna  &  Western  R.   R.,  with  Mr.  B.   H. 
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Reinforcement   in    Buttressed  and  L-Sections. 


construction  was  started,  however,  it  was  found 
that  the  wall  could  be  more  economically  placed 
in  SO-ft  than  in  2S-ft  sections  and  it  was  there- 
fore decided  to  place  the  expansion  joints  every 
50  ft,  so  that  the  day's  work  could  be  made  to 
terminate  at  an  expansion  joint 

All  of  the  horizontal  bars  are  28  ft  long,  while 
the  others,  necessarily,  are  cut  to  shorter  lengths 
in  accordance  with  their  positions.  The  concrete 
was  a  1:3:6  mixture  made  with  gravel. 

For  the  lower  walls  without  buttresses  the  re- 
inforcement is  similar  to  that  of  the  lo-ft  wall 
in  the  diagram.  For  this  particular  height  it  con- 
sists of  Yi-'m.  square  bars  in  the  base  and  in 
both  faces  of  the  wall.  The  vertical  bars  in  the 
front  face  are  on  2-ft  centers,  and  the  horizontal 
bars  on  i8-in.  centers,  while  in  the  back  face  the 
vertical  bars  are  on  4-in.  centers  and  the  hori- 
zontal ones  on  i8-in.  centers.  The  bars  in  the 
base  are  placed  horizontally  on  4-in.  centers  and 
run  from  the  front  of  the  wall  back  into  the 
footing. 

An  accompanying  photograph  shows  clearly  the 
placing  of  part  of  the  reinforcement  before  the 
concrete  was  cast.  As  will  be  noted,  great  care 
was  exercised  in  holding  the  steel  in  its  proper 
place.  A  board  notched  on  both  sides  with  the 
proper  spacing  for  the  diagonal  bars  was  used 
to  prevent  the  displacement  of  the  steel.  Similar 
notched  boards  were  placed  in  the  base  to  hold 
the  bars  in  proper  position,  and  at  the  upper  ends 
of  the  diagonal  bars  in  the  buttresses.     For  the 


Davis  in  immediate  charge  of  the  work.  The 
field  construction  was  in  charge  of  Mr.  R.  M. 
White,   resident  engineer. 


Competitive  Designs  for  the  proposed  munici- 
pal office  building  for  Greater  New  York  have 
been  invited  by  the  city  from  thirteen  architec- 
tural firms.  The  building,  which  is  to  cost  about 
$8,000,000,  is  to  stand  near  the  Manhattan  end  of 
the  Brooklyn  Bridge  and  its  lower  floors  will  be 
used  as  the  Bridge  terminal  for  surface,  subway 
loop  and  elevated  trains.  The  floor  space  for  of- 
fices, exclusive  of  halls,  shafts  and  courts,  is  600,- 
000  sq.  ft.,  necessitating  a  building  20  stories  high, 
which  will  accommodate  all  but  two  c^  the  munic- 
ipal departments.  The  firms  invited  to  compete  are 
J.  Stewart  Barney,  Carrere  &  Hastings,  Clinton 
&  Russell,  J.  H.  Freedlander,  Cass  Gilbert,  Heins 
&  La  Farge,  Helmle  &  Huberty,  Hoppin  &  Koen, 
Howells  &  Stokes,  II.  R.  Marshall,  McKim,  Mead 
&  White,  Trowbridge  &  Livingston  and  Warren 
&  Wetmore.  It  is  understood  that  Mr.  Cass  Gil- 
bert will  not  compete.  Each  firm  will  receive 
$1,000,  and  the  winner  will  receive  $5,000  for  his 
design  if  the  city  does  not  accept  it  The  judges 
agreed  upon  are  Frank  Miles  Day,  president, 
American  Institute  of  Architects;  William  A. 
Boring,  vice-president,  American  Institute  of 
Architects,  and  Francis  C.  Kimball,  designer  of 
many  large  New  York  office  buildings.  The 
designs  are  to  be  submitted  April  15,  and  the 
decision  announced  on  May  14,  1908. 


December  21, 


1907. 
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Pipe   Lines   for  Hydraulic  Power   Plants. 


The  technical  staff  of  the  Telluride  Power  Co. 
have  organized  the  Telluride  Institute,  and  at 
its  meetings  papers  of  an  engineering  character 
are  presented  for  discussion.  One  of  these,  by 
Mr.  Arthur  Jobson,  was  on  pipe  lines  for  hy- 
draulic power  plants,  and  an  abstract  of  it  fol- 
lows: 

The  determination  of  the  most  economical 
diameter  for  the  penstocks  of  high-head  hydrau- 
lic power  plants  is  often  a  troublesome  problem 
to  the  engineer.  The  principal  factors  on  which 
the  solution  of  this  question  depends  are  quan- 
tity of  flow,  static  head,  probable  total  cost  of 
development  per  horse-power,  and  cost  per  pound 
of  the  pipe  or  penstock  erected.  Its  proper  solu- 
tion is  particularly  important  should  the  proposed 
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plant  be  one  of  high  head,  in  which  case  the  cost 
of  the  penstock  will  be  a  large  percentage  of  the 
total  cost  of  the  installation. 

The  power  lost  in  a  pipe  line  per  unit  of  length 
for  a  fixed  quantity  of  flow  varies  inversely  as 
the  fifth  power  of  its  diameter.  On  the  other 
hand,  its  cost  per  unit  of  length  for  a  fixed  static 
head  will  vary  as  the  square  of  the  diameter. 
Hence  it  follows  that  should  a  pipe  of  very  large 
diameter  be  selected  for  the  purpose  of  increas- 
ing the  efficiency  of  the  pipe  line,  the  value  of 
the  extra  amount  of  power  obtained  due  to  this 
higher  efficiency  may  not  merit  the  increased  in- 
vestment required.  It  also  follows  that  should  a 
very  small  size  be  selected  for  the  purpose  of 
reducing  the  annual  charges  on  the  investment, 
the  resulting  loss  due  to  the  lower  efficiency  of 
the  pipe  line  may,  more  than  offset  this  reduction 
in  annual  cost.  As  a  result  it  is  important  in 
fixing  the  diameter  of  penstocks  to  consider  both 
the  cost  of  the  pipe  installed  and  the  loss  of 
power  in  the  pipe  during  the  operation  of  the 
plant.  These  losses  should  be  balanced,  one 
against  the  other,  in  such  a  manner  that  the  re- 
sultant due  to  each  factor  acting  in  coincidence, 
shall  be  as  small  as  possible,  consistent  with  the 
total  first  cost  of  the  plant  and  its  operating  ex- 
penses. 

In   deriving  an   expression   for   the   most   eco- 


nomical diameter  of  penstocks,  two  methods  of 
procedure  may  be  adopted:  (l)  The  yearly  inter- 
est and  depreciation  on  the  first  cost  of  the  pipe 
may  be  obtained  in  terms  of  its  diameter,  and 
also  the  value  of  the  power  lost  in  the  pipe 
line  per  year  in  terms  of  the  diameter.  Evi- 
dently the  sum  of  these  two  expressions  will  be 
the  total  loss  per  year  due  to  each  factor  acting 
in  coincidence,  and  if  this  sum  is  derived  with 
respect  to  the  diameter,  a  diameter  will  be  ob- 
tained such  that  the  sum  of  these  losses  will  be 
a  minimum.  (2)  The  sum  of  two  ratios  may  be 
obtained  in  terms  of  the  diameter ;  one  ratio  be- 
ing that  of  the  total  cost  per  unit  of  length  of 
the  pipe  installed  to  the  total  cost  of  the  pro- 
posed installation,  and  the  other,  the  ratio  of 
the  power  lost  in  the  pipe  to  the  total  rated  ca- 
pacity of  the  plant.  If  this  sum  be  derived  with 
respect  to  the  diameter  of  the  pipe,  a  diameter 
will  be  obtained  such  that  the  sum  of  these  ratios 
will  be  a  minimum. 
Either  one   of  these  two  methods   will   result, 


pression  for  the  horse-power  developed  from  a 
water-power  installation:  Horse-power  ==  0.0851 
Q  h",  where  h"  is  the  effective  head.  Hence  the 
loss  of  power  per  unit  length  of  pipe  due  to 
friction  will  be  given  by: 


Horse-power  lost  =:;  0.0851  Q  W . 


.(3). 


Substituting  the  value  already  derived  for  h' 
in  (3)  : 

Horse-power  lost  =  2.723  /'  Q'  -H  t*  g  Z)'. .  (4). 

Let  H.  P.  equal  total  horse-power  of  plant, 
and  r'  equal  ratio  of  horse-power  lost  to  H.  P. 
Then, 


r'  =  2.723  f  Q'  ~-  ■'^  g  ly  H.  P. 


.(5) 


The  volume  of  the  pipe  per  unit  of  length  will 
be  given  by  t  ■t  D,  and  its  weight  per  unit  of 
length  by  ^  ;  TT  £).     Hence, 

C  =  c  k  TT  D  t (6). 

But,  t  =  P  D  ^  2  S,  and,  P  —  62.4  h.    There- 


Long  Stretch  of  24-Foot  Retaining  Wall  on   Lackawanna  Track    Elevation,   Buffalo. 

theoretically,  in  the  most  economical  size  of  pipe,  fore,  t  =  31.2  h  D  ~  S.     Substituting  this  value 

In  developing  this  expression  the  second  method  for  *  in  (6),  gives, 

will    be   adopted,   the   values   of   the   letters   and  C  —  ^i  2  c  fe  t  £)"  h  —  S                           (7) 

symbols  used  being  represented  as  follows :  Q  = 

quantity  of  flow  in  cubic  feet  per  second ;   V  =  L^'  *■    =  ''^^lO  of  C  to  A*. 

velocity  of  water  in  feet  per  second;  D  —  diam-  ^"  _  31  2  c  k  ir  D^  h  ~-  S  N (8). 

eter  of  pipe   in  feet;   t  =   thickness   of  pipe  in 

feet ;  S  =  safe  tensile  stress  of  metal  in  pounds  ence,       c  Ar  _l 

per   square  foot;  P  —  internal  pipe  pressure  in  r    +  r"  —  31.2  c  k  ■"  D'  h  -^  b  N  +  2.723 

pounds    per    square    foot ;   A    =    internal    cross-  f  Q'  -h  v'  g  D'  H.  P (9) 

sectional  area  of  pipe  in  square  feet;  h  =  static  rr~,  ■     ,                     ...                       ,       , 

,       ,  ■      r    ^     , ,        1           c  1.     J   •     I    ^  J       4.  This    last    expression    is    the    one    sought    for, 

head  in  feet;  h'  —  loss  of  head  in  feet  due  to  ,       ,           ^     ,    ,           ,         ,    ,                 ,    , 

,  .  ^.          ,               a:  •     ■-      r     •       r  •  .•      .  namely,  the  sum  of  the  ratios  of  the  cost  of  the 

pipe    friction;   f   =    coefficient    of   pipe    friction;  .        ■"         .    ,        ,           ,          ,  ,              ,    ,      . 

,   .      J  ,,                        J  „r  •     *  11  J     •     .  pipe  per  unit  length  to  the  total  cost  01  the  in- 

c  =  cost  in  dollars  per  pound  of  installed  pipe ;  '  '^,,  \             ,    ,  *               ,                    .    ,        ,      , 

,              •  ui.     r        1  1         J  ■             J  stallation,  and  the  power  lost  per  unit  length  of 

k  =  weight  of  metal  used  in  pounds  per  square  ,        .             ,            .,  , ,             ^    .                ^ .    , 

,     ^     ,r        i  ,.  1        4.     r                J  •     t  11  I-       •  the  pipe  to  the  available  power,  in  terms  of  the 

foot;  A*  =  total  cost  of  proposed  installation  in  ,.                „      -rr    ,  ■                 ■       ■      ,    ■      ,      -i 

dollars;    C   =    cost    of    pipe    installed    per    unit  diameter,  ZX     If  this  expression  is  derived  with 

length;  H  =  total  cost  of  installation  per  horse-  ^«P«<^'  1°  J^  and  equated  to  zero    the  resulting 

value  of  V  will  be  that  for  which  the  sum  of 

power.  ,             .         ...  ,            .  .             T       ,,         ,/    . 

The   following  well-known   formula   represents  '^««  '^''°'  ^^'"  ^^  ^  minimum.    Let  i?  =  r    + 

the  loss  of  head  per  unit  of  length  in  a  circular  "       .„            ^           ,       ^  ,                 ,      ,  „■ 

a      ■       t  ■\^     c     „t  dR           62.4  c  k  TT  D  h            13.615  f  Q 

pipe  flowing  full  of  water:  ^                                 j     d     ■>£ 

h'  =  2fV'~Dg (i)  dD                 SN                  tt'  g  D' H.  P. 

Since   F  =  Q  -H  .4  =  4Q  -4-  t  jD°,  by  sub-  Equating  this  expression  to  zero  and  solving  for 

stituting   this   value   for    P'   in    ( i ),/»'=;   32   ^  the  power  of  Z?,  we  get: 

Q'  -T-  ■^  g  jy.    Assuming  the  combined  efficiency  £»'  =  0.218  f  S  N  Q'  -^  c  k -k*  h  g  H.  P...  (10). 
of   a   water   wheel   and   generator  to  be   75   per  Let  H  equal  total  cost  of  installation  per  horse- 
cent,    for   large  units,   the    following   is    the    ex-  power. 
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ly  =  0Ji8f  S  H  (y  -r-c  k  r  h  g (n). 

Tbc  sate  tensile  stress  of  ordinary  steel  may 
be  taken  at  8,000  to  laooo  lb.  per  square  inch 
and  hs  weigiit  490  lb.  per  cubic  foot  Assuming 
8kO0O  IK  per  square  inch  as  the  value  of  the  safe 
tensfle  stress,  and  its  weight  per  cubic  foot  as 
given  above;  also  reducing  r  and  g  to  their 
proper  numerical  values, 

D  =  'V  (a5i45/H  0"  H-  c  *) (12). 

Allowing  5  to  remain  in  the  formula,  we  get: 
Z>  =  'V  (aoooooo4466/5// 0*-;- c  A)..(i3). 

Several  objections  will  no  doubt  arise  as  to 
the  value  of  the  above  derived  formula  in  actual 
practice.  Foreseeing  a  few  of  these  possible  ob- 
jections and  questions,  they  will  now  be  dis- 
cussed before  attempting  to  make  an  application 
of  \be  formula. 

The  first  question  which  may  arise  is:  Does 
the  value  of  D  as  given  in  this  equation  repre- 
sent a  fixed  value  for  the  total  length  of  the 
pipe  to  be  installed,  or  is  it  a  variable  quantity 
depending  upon  the  static  head  impressed  upon 
each  unit  of  the  pipe?  It  will  be  remembered 
that  h  is  the  total,  or  static  head  under  which 
the  proposed  plant  is  to  operate.  It  will  also 
be  seen  that  the  cost  of  the  pipe  installed  was 
compnted  on  the  basis  of  unit  length,  and  fur- 
thermore, that  in  making  this  computation  the 
diameter  and  thickness  of  this  unit  length  was 
assumed  constant  But  in  the  final  cost  for- 
mula, C  =  31.2  c  k  r  ly  h  -i-  s,  t  is  eliminated, 
its  value  being  replaced  in  terms  of  h.  Hence  it 
follows  that  the  cost  of  the  pipe*  per  unit  of 
length  b  a  direct  function  of  the  static  head  im- 
pressed upon  that  particular  unit  length,  and 
from  this  it  follows  that  the  value  of  D  as 
given  by  equation  (13)  is  the  most  economical 
size  of  pipe  for  that  unit  length  and  the  static 
head  impressed  upon  it  Evidently  then  D  is  not 
fixed  for  any  particular  installation,  but  varies 
as  the  static  head  upon  the  different  parts  of 
the  pipe  varies.  In  computing  the  most  economi- 
cal size  of  pipe  at  the  power  station,  h  repre- 
sents the  actual  or  static  head  of  the  installation, 
bat  in  computing  the  most  economical  size  of 
pipe  for  the  same  installation  under  half  the 
static  head  of  the  station,  then  the  value  of  h 
to  be  substituted  in  the  final  formula  will  be 
represented  by  one-half  the  actual  head.  Hence 
the  interpretation  of  h  will  have  to  be  changed. 
Instead  of  defining  it  as  the  actual  head  of  the 
installation  in  feet,  it  will  now  be  defined  as  the 
static  head  impressed  upon  a  unit  length  of  pipe 
for  which  the  most  economical  size  is  being  com- 
puted. 

No  seriotu  questions  can  arise  regarding  the 
values  of  5  and  Q  in  the  final  formula.  The 
tensile  strength  of  the  metal  to  be  used  in  the 
pipe  may  be  determined  very  closely,  and  when 
once  determined,  the  value  of  5  then  depends 
tipon  the  allowable  factor  of  safety.  The  quan- 
tity of  flow  is  usually  one  of  the  first  factors 
to  be  definitely  fixed  in  a  proposed  hydraulic 
power  development,  as  this  and  the  effective  head 
are  the  two  factors  which  determine  the  rated 
horse-power  capacity  of  the  plant.  However, 
some  allowance  should  be  made  for  load  factor 
in  fixing  the  value  of  Q,  as  it  is  the  average 
quantity  of  flow  which  should  be  used  to  deter- 
mine the  proper  size  of  pipe  rather  than  the 
maximum. 

The  most  serious  questions  which  may  arise 
in  making  a  practical  application  of  this  for- 
mula are  those  which  will  be  suggested  in  mak- 
ing substitutions  for  f  and  H;  the  coefficient  of 
pipe  friction,  and  the  cost  per  horse-power  of 
the  proposed  installation  in  dollars.  Each  of 
these  quantities  are  functions  of  D.  Rankine 
gives  /  =  oi»s  (i  -f  1/12  D).  This,  however, 
is  not  strictly  true.  Experiments  show  that  the 
value  of  /  depends  not  only  upon  the  diameter 
of  the  pipe,  but  also  upon  the  velocity  of  flow. 
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J.  T.  Fanning  gives  in  "Hydraulic  and  Water 
Supply  Engineering,"  p.  233,  several  tables  show- 
ing the  value  of  f  for  various  pipe  diameters  and 
velocities  of  flow.  These  values  were  deter- 
mined by  experiments  with  smooth  iron  pipes, 
and  are  probably  correct,  within  a  reasonable  de- 
gree of  accuracy.  In  these  tables  it  is  shown 
that  for  a  pipe  18  in.  in  diameter,  f  varies  from 
0.00559  to  0.00451  at  velocities  of  flow  ranging 
from  1  to  20  ft.  per  second ;  a  decrease  of  ap- 
proximately 20  per  cent.  If  the  velocity  of  flow 
is  fixed  at  20  ft.  per  second,  then  f  varies  from 
0.OQ481  to  0.00381  for  pipes  varying  in  diameter 
from  12  in.  to  36  in.,  a  reduction  again  of  ap- 
proximately 20  per  cent  In  any  case  the  value 
of  /  should  easily  be  fixed  within  10  per  cent 
of  its  true  value,  since  for  a  fixed  quantity  of 
flow  a  variation  in  velocity  of  flow  of  from  i 
to  20  ft.  per  second  would  result  in  a  decrease 
of  diameter  in  the  ratio  of  4.5  to  I.  Assuming 
that  it  is  possible  to  select  the  value  of  f  within 
10  per  cent,  of  its  true  value  for  the  most  eco- 
nomical size  of  pipe,  then  the  resulting  error  in 
computing  the  diameter  of  the  pipe  from  equation 
(13)  will  be  the  seventh  root  of  10  per  cent.,  or 
approximately  1.4  per  cent.  From  this  diameter 
of  pipe  which  is  in  error  1.4  per  cent,  the  veloc- 
ity of  flow  may  be  easily  determined,  which  will 
be  in  error  approximately  2  per  cent  But  for 
these  slight  errors  in  both  D  and  the  velocity  of 
flow,  the  resultant  error  in  the  selection  of  f 
from  the  tables  will  be  almost  inappreciable,  and 
in  substituting  this  new  value  for  f  in  equation 
(13)  for  recomputing  D,  evidently  this  error 
will  be  inappreciable  in  the  diameter  since  the 
seventh  root  of  the  error  will  be  taken.  Hence 
one  computation  of  D,  with  an  assumed  value  of 
f,  is  all  that  is  necessary  to  determine  the  true 
value  of  f  within  reasonable  limits. 

As  has  already  been  mentioned,  the  cost  of  a 
hydraulic  power  plant  is  a  function  of  the  high- 
pressure  pipe  used  in  the  installation.  Also,  in 
the  substitution  for  the  value  of  H  in  equation 
(13),  the  objection  may  be  made  that  the  value 
of  H  cannot  be  definitely  determined  before  the 
proposed  plant  is  completed.  However,  after  all 
preliminary  investigations  have  been  made  in  re- 
gard to  such  a  plant  experience  has  shown  that 
the  cost  of  the  plant  completed  and  ready  for 
operation  can  be  predetermined  very  closely.  At 
least  the  permissible  investment  should  be 
known  within  reasonable  limits  after  all  the  fac- 
tors affecting  the  sale  and  generation  of  power 
have  been  investigated.  If  it  is  impossible  to 
estimate  even  approximately  the  actual  cost  of 
the  plant,  then  the  value  of  the  permissible  in- 
vestment should  be  used  for  H. 

Let  it  now  be  assumed  that  all  the  factors 
entering  into  the  cost  of  a  proposed  plant  are 
known  with  the  exception  of  the  cost  of  the 
high-pressure  pipe.  This  may  be  roughly  esti- 
mated at  first,  to  be  determined  more  definitely 
after  a  computation  of  the  diameter  has  been 
made,  using  the  above  rough  estimate.  For  in- 
stance, let  it  be  assumed  that  the  estimated  cost 
of  a  plant  is  $90  per  horse-power,  $15  of  which 
is  the  estimated  cost  of  the  pipe  line.  However, 
upon  computing  D  on  this  basis,  and  then  com- 
puting the  cost  of  the  pipe  for  this  value  of  D, 
it  is  found  that  the  cost  of  the  pipe  will  be 
$7.50  per  horse-power,  instead  of  $15  as  first 
estimated.  Hence  in  using  $90  per  horse-power 
instead  of  $82.50,  which  is  very  near  the  true 
value,  an  error  of  about  1.3  per  cent,  was  made 
in  the  computation  of  D.  Since  the  cost  of  the 
pipe  varies  as  the  square  of  the  diameter,  an 
error  of  approximately  1.7  per  cent  was  made 
in  computing  its  cost  on  basis  of  $90  per  horse- 
power, instead  of  $82.50.  But  a  variation  of 
1.7  per  cent,  in  the  computed  cost  of  the  pipe 
(D  being  determined  on  a  basis  of  $15  per  horse- 
power), when  taken  in  connection  with  the  total 
cost    of    the    installation    per    horse-power,    is 
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scarcely  appreciable,  and  is  inappreciable  when 
substituted  in  equation  (13)  for  computing  D. 
Hence,  as  in  determining  the  proper  value  for  /, 
two  computations  are  all  that  are  necessary. 
First  estimate  as  near  as  possible  the  cost  of 
the  pipe.  Use  this  value  in  connection  with  the 
other  factors  entering  into  the  total  cost  of  the 
proposed  installation  for  H.  Determine  the  value 
of  D  on  this  basis;  knowing  D  determine  the 
cost  of  the  pipe.  If  this  computed  cost  is  rea- 
sonably close  to  the  estimated  cost  no  change 
need  be  made  in  the  value  of  H.  If  it  is  not, 
then  change  H  to  correspond  to  this  new  value 
of  the  pipe  cost  and  recompute  the  value  of  D. 

For  the  purpose  of  making,  an  application  of 
this  formula  the  following  hypothetical  case  will 
now  be  assumed:  Let  h  =  1800;  O  =  30;  /  = 
0.005  (for  first  computation)  ;  H  =  100;  c  =  O.11. 
Two  different  forms  of  pipe  will  be  assumed, 
lap-welded  for  the  high  pressure,  and  riveted 
pipe  for  the  lower  pressures.  Let  safe  tensile 
stress  for  lap-welded  pipe  equal  8,000  lb.  per 
square  inch,  =  s',  and,  safe  tensile  stress  for 
riveted  pipe  equal  10,000  lb.  per  square  inch,  = 
s".  The  efficiency  of  the  riveted  joints  will  be 
taken  at  70  per  cent 

With  the  above  assumed  static  head  and  quan- 
tity of  flow  the  capacity  of  the  plant  will  be  ap- 
proximately 4,500  h.-p.,  and  its  total  cost  $450,000 
at  $100  per  horse-power.  The  total  length  of  the 
pipe  line  will  be  assumed  to  be  5,000  ft.,  and  its 
cost  erected,  $45,000;  one-tenth  of  the  cost  of 
the  plant  In  making  this  computation  the  method 
of  procedure  will  be  as  follows :  The  length  of 
pipe  subtended  between  the  static  heads  of  1,800 
and  1,500  ft.  will  be  given  a  constant  diameter 
and  definite  length;  between  the  static  heads  of 
1,500  and  1.250  ft,  also  a  constant  diameter  and 
definite  length,  and  so  forth;  decreasing  the  dif- 
ference of  elevation  between  the  terminals  of 
pipe  lengths  having  fixed  diameters  as  the  eleva- 
tion increases.  In  computing  D  by  equation  (13), 
the  mean  static  head  upon  sections  of  fixed  diam- 
eters will  be  taken,  and  also  in  computing  the 
cost  of  these  different  sections  the  mean  static 
head  will  be  used.  This  will  result  in  no  error 
in  cost  computation,  since  the  thickness  of  the 
pipe  is  a  direct  function  of  h  where  D  is  con- 


Table   j. 


Values  of  Different  FuKctions  foe  Various 
Heads. 


; 

£>' 

y 

C 

f 

D' 

450 

1.68 

13.5 

•$9,500 

.00453 

1.66 

500 

1.73 
..78 

12.7 

$9,300 
$4,850 

■00450 

1.698 

300 

12.0 

.00449 

H^ 

400 

1.84 

11.2 

$5,550 

.00447 

1.807 

400 

1.90 

10.6 

$4,600 

.00445 

1.872 

600 

2.00 

9-5 

$5,500 
$3,730 

.00440 

1.96 

500 

2.08 

8.8 

•00437 

2.042 

700 

2.23 

?-7 

$3,700 
$3,070 

•00431 

2.174 

950 

2.47 

6.3 

.00424 

2.41 

200 

3.00 

4-3 

$  240 

.00406 

2.917 

h 
1.800  to  1,500 
1,500  to  1,250 

1,250   to    1,000 

1,000  to  800 

800  to  600 

600  to  400 

400  to  250 

250  to  150 

150  to  50 

50  to  o 

stant  The  diameter  of  the  pipe  will  first  be  com- 
puted on  a  basis  of  f  equals  0.005,  and  pipe  cost 
equals  $45,000.  This  will  be  designated  D'.  Hav- 
ing D',  the  true  value  of  /  may  be  obtained  close- 
ly from  the  tables,  and  also  very  liear  the  true 
pipe  cost  may  be  computed.  Using  these  values 
of  f  and -of  pipe  cost,  D  will  be  recomputed. 

Substituting  in  equation  (13)  the  values  as- 
sumed for  this  hypothetical  case;  Z)'='V  (63,100 
-T-  h),  for  the  lap-welded  pipe,  and  D'  =  'V 
(55.400  -7-  h)  for  the  riveted  pipe.  Also  from 
equation  (7)  C  =  0.00455  D'  h  I,  for  the  lap- 
welded  pipe  and  C  —  0.0053  D^  h  I,  for  the 
riveted  pipe. 

In  the  accompanying  Table  I  the  computa- 
tions are  tabulated  in  the  order  in  which  they 
were  made.  The  first  six  sets  of  values  are  for 
lap-welded  pipe  and  the  remainder  are  for  riveted 
pipe.  The  total  cost  of  the  pipe  as  given  in  the 
first  computation  is  $50,040.  This  value  is  so 
near  the  estimated  cost  of  the  pipe  that  no  change 
need  be  made  in  H  for  the  second  computation 
of  the  diameter.  Hence  in  recomputing  D  the 
original  expression  was  changed  only  by  the 
values  of  /  as  given  in  the  above  table,  instead 
of  the  constant  value  0.005,  as  first  assumed. 
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The  Stone  Crushing  Plant  at  the  Menard, 
111.,  Penitentiary. 

The  Illinois  State  Highway  Commission  has, 
as  one  o£  its  functions,  the  regulation  of  the  dis- 
tribution of  crushed  stone  produced  by  convict 
labor  at  the  State  penitentiaries.  Under  regula- 
tions formulated  by  the  Commission,  this  stone 
is  supplied  free  to  township  or  county  highway 
officials  for  use  on  the  public  highways,  the  local 
'officials  paying  the  freight  charges.  It  is  also 
used  by  the  Highway  Commission  in  the  con- 
struction of  experimental  roads. 

When  the  act  creating  the  Highway  Commis- 
sion was  passed,  in  May,  1905,  there  was,  at  the 
Southern  Illinois  Penitentiary,  at  Menard,  on 
the  Mississippi  River,  about  70  miles  below  St. 
Louis,  a  stone  crushing  plant  consisting  of  a  No. 
6  old-style  Allis-Chalmers  crusher,  run  with  a 
go-h.  p.  Westinghouse  engine  and  an  O'Brien 
boiler.  This  plant,  which  is  operated  entirely  by 
convicts,  is  within  the  prison  stockade  and  has 
a  capacity  of  about  350  cu.  yd.  per  8-hr.  day.  As 
soon  as  the  provisions  of  the  State  Highway 
Commission  act  became  widely  known,  "free 
macadam"  was  in  such  demand  that  this  plant 
became  entirely  inadequate.     Accordingly,  in  the 


crusher  like  that  already  installed  and,  as  will 
be  seen  later,  the  storage  capacity  can  be  greatly 
increased  with  very  little  difficulty. 

A  new  quarry  at  Menard  has  been  opened  up 
in  the  rocky  bluff,  which  is  characteristic  of  the 
east  bank  of  the  Mississippi  River  from  St.  Louis 
to  Cairo.  Just  north  of  the  prison  yard  this  bluff 
rises  on  an  angle  of  nearly  45  deg.,  from  the 
river  bank  to  a  general  height  of  about  250  ft. 
above  the  water.  The  rock  formation,  which  is 
a  fairly  good  limestone,  is  overlaid  on  top  of  the 
bluff  with  considerable  clay  soil,  a  great  quantity 
of  which  has  been  gradually  washed  down  over 
the  bluff,  reducing  the  steepness  of  the  incline 
and  necessitating  some  difficult  excavation  be- 
fore solid  foundations  can  be  secured.  At  the 
foot  of  the  bluff,  near  the  water's  edge  and  par- 
allel to  it,  a  bench  about  50  ft.  wide  is  main- 
tained, on  which  are  the  tracks  of  the  Missouri 
Pacific  Ry.  and  the  Illinois  Southern  Ry.,  the 
latter  being  on  the  river  side.  Just  inside  the 
railroad  tracks  and  about  15  ft.  above  them,  is  a 
county  highway,  the  east  fence  of  which  is  the 
west  boundary  of  the  State  property  available 
for  the  crusher  site  and  quarry. 

The  crusher,  which  is  an  Allis-Chalmers,  ro- 
tary   No.    yVz    machine,    is    located    on   the   side 


storage  pile  and  under  which  the  railroad  cars 
are  run  to  be  loaded.  Small  dump  cars,  operated 
by  hand  on  the  trestle  tracks,  deliver  the  stone 
from  the  three  small  receiving  bins  to  the  storage 
pile  under  the  high  single-track  trestle. 

The  wall  on  the  east  or  quarry  side  of  the 
loading  track  supports  one  side  of  the  floor  of 
the  storage  bins;  it  also  acts  as  a  braced  retain- 
ing wal!,  supporting  the  material  on  the  hillside. 
It  is  2:  It  high,  3  ft.  wide  at  the  base,  and  16  in. 
wide  at  the  top  and  is  reinforced  near  its  free 
face  with  Yi-m.  vertical  twisted  bars  spaced  6 
in.  center  to  center.  On  the  river  side  of  the 
loading  track  the  weight  of  the  stored  material 
is  carried  by  series  of  isx24-in.  reinforced  con- 
crete columns.  These  columns  are  spaced  6  ft 
on  centers  and  each  rests  on  a  concrete  pedes- 
tal 4  ft.  square  and  3  ft.  deep.  Each  column  is 
reinforced  with  four  i-in.  twisted  bars,  one  in 
each  corner,  and  these  are  hooped  at  i8-in.  in- 
tervals with  No.  8  steel  wire.  The  columns  carry 
a  reinforced  concrete  girder  24  in.  wide  and  37 
in.  deep,  including  the  20-in.  floor  slab  of  the 
storage  bins.  The  girder  is  reinforced  with  four 
54 -in.  bars  placed  in  a  plane  just  above  the 
crowns  of  the  soffits  of  the  arches.  No  arching 
effect  was  considered  in  the  preparation  of  the 
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spring  of  1906,  the  Commission,  in  accordance 
with  its  powers  as  defined  in  the  convict  labor 
act,  called  on  the  Board  of  Prison  Industries  to 
install  additional  crushing  plants  at  the  Menard 
and  Joliet  penitentiaries.  The  Joliet  plant,  which 
has  no  unusual  features,  was  put  in  operation  in 
a  few  months.  At  Menard,  a  side-hill  installa- 
tion was  required  and  it  was  decided  to  construct 
storage  and  car-loading  pockets  in  connection 
with  the  crushing  plant.  This  plant  has  been 
completed  and  put  in  operation  only  recently. 
The  combined  capacity  of  the  plants  at  the  two 
prisons  amounts  to  about  1,350  cu.  yd.  per  day. 
Among  the  considerations  that  influenced  the 
design  of  the  Menard  plant  was  the  fact  that  it 
is  desirable  to  employ  convicts  as  steadily  as 
possible.  The  preparation  of  crushed  stone  for 
road  construction,  at  a  plant  without  storage 
facilities,  can  be  carried  on  economically  only 
during  the  summer  and  fall  when  the  crushed 
stone  can  be  loaded  directly  from  the  crusher 
bins  into  cars  and  shipped  to  the  work.  Even 
during  the  working  season  it  seemed  likely  that 
the  men  would  often  be  idle  because  of  lack  of 
cars  or  delays  on  the  construction  work.  With 
storage  facilities,  however,  the  crusher  can  be 
run  more  steadily  and  better  advantage  can  be 
taken  of  empty  cars  when  they  are  available.  It 
is  thought  that  the  present  storage  pockets  at 
Menard  will  be  practically  equivalent  to  another 


hill  with  its  head  at  the  elevation  of  the  quarry 
floor,  which  was  placed  at  EI.  167  on  the  advice 
of  Dr.  H.  Foster  Bain,  State  Geologist,  whose 
examinations  indicated  that  the  stone  below  this 
elevation  is  of  a  poor  quality.  The  crusher  has 
a  capacity  of  500  cu.  yd.  per  8-hr.  day  and  is 
driven  by  a  loo-h.p.  Chandler  &  Taylor  engine 
supplied  with  steam  by  a  iso-h.p.  Allis-Chalmers 
boiler.  The  engine  and  boiler  rooms  are  placed 
on  the  north  side  of  the  crusher  building,  the 
engine-room  floor  being  at  El.  149.3  and  the 
boiler-room  floor  at  El.   134.8. 

The  skip  cars  loaded  with  uncrushed  rock  are 
run  downgrade  to  the  crusher  and  their  contents 
delivered  by  gravity.  The  crushed  stone  passes 
by  gravity  from  the  crusher  to  the  screen  and 
from  the  latter  falls  into  three  small  bins,  built 
over  two  3-ft.  tracks  which  extend  on  a  slight 
down-grade  on  a  timber  trestle  nearly  perpen- 
dicular to  the  general  north  and  south  direction 
of  the  quarry  face.  About  50  ft.  from  the  crush- 
er house  the  two  tracks  on  the  outgoing  trestle 
diverge  and  turn  off  on  a  single-track  trestle 
whose  general  direction  is  parallel  to  the  quarry 
fa,ce.  The  rails  of  the  single-track  or  storage 
trestle  are  about  27  ft.  above  the  surface  of  the 
hill  directly  beneath  them.  The  trestle  legs  on 
the  up-hill  side  rest  on  concrete  pedestals,  while 
those  on  the  down-hill  side  rest  on  a  reinforced 
concrete   structure,   which   partially   supports  the 


designs,  the  arches  being  introduced  solely  for 
their  appearance.  The  20-in.  floor  slab  is  rein- 
forced transversely  with  i-in.  bars,  4-in.  center 
to  center,  and  longitudinally  with  j4-in.  bars,  8- 
in.  center  to  center. 

The  outside  walls  of  the  storage  bins  are  made 
of  2-in.  planks  nailed  to  6x8-in.  posts,  the  feet 
of  which  are  placed  in  niches  along  the  edge  of 
the  floor  slab,  where  they  are  secured  by  rag 
bolts  and  a  continuous  waling  piece.  A  second 
waling  strip  is  secured  to  the  posts  near  the  top 
of  the  bins,  and  provision  has  been  made  for 
securely  anchoring  the  posts  against  the  outward 
pressure  of  the  retained  material  by  ties  running 
to  deadmen  buried  in  the  hillside.  The  crushed 
stone  is  dumped  from  both  sides  of  the  longi- 
tudinal trestle  track,  and  the  pile  rests  partly 
on  the  concrete  floor  and  partly  on  the  hillside. 
The  different  sizes  are  kept  in  separate  piles  by 
light  plank  partitions.  Most  of  the  stone  is  ad- 
mitted to  the  railroad  cars  through  I2xi8-in. 
gates  in  the  floor  of  the  bins  over  the  center  line 
of  the  loading  track,  spaced  9  ft.  on  centers. 
When  the  supply  of  stone  is  so  low  that  it  does 
not  run  freely  through  these  gates  it  can  still 
be  delivered  to  the  cars  by  gravity  and  without 
shoveling,  through  2x4  ft.  gates  in  the  side  wall, 
spaced  9  ft.  on  centers. 

The  switch  track  to  the  storage  pocket  leaves 
the  Missouri  Pacific  Ry.  about  1,300  ft.  south  of 
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the  crusher.  It  crosses  the  tracks  of  the  Illinois 
Soathem  Ry.  and,  continuing  northward  on  a 
rising  grade,  crosses  the  county  highway  at  grade 
and  runs  along  the  bluff  in  a  bench  cut  through 
the  storage  plant  and  several  hundred  feet  be- 
}x>nd.  Empty  cars  are  stored  on  the  track  north 
of  the  crusher  and  are  run  under  and  away  from 
the  storage  packets  by  gravity.  At  present  only 
125  lin.  ft  of  concrete  structure  has  been  built, 
62}4  ft  north  and  63}4  ft  south  of  the  center 
line  of  the  double-track  trestle  from  the  crusher. 
The  length  of  the  storage  pockets  can  be  in- 
creased readily  whenever  this  seems  desirable. 
It  is  estimated  that  the  storage  pile  will  contain 
about  3,500  cu.  yd.  per  100  lin.  ft 

The  excavations  for  the  crusher  plant  founda- 
tions and  for  the  loading  track  amounted  to 
about  ijoo  and  8,000  cu.  yd.,  respectively. 
Though  the  excavated  material  was  mainly  earth, 
the  work  was  very  difficult  owing  to  the  great 
number  of  buried  boulders  which  from  time  to 
time  had  broken  off  from  the  outcrop  at  the  top 
of  the  bluff,  and  rolled  down  the  side  hill.  Many 
of  these  necessitated  blasting.  All  the  work  was 
done  with  convicts,  three  of  whom  in  general  are 
equal  to  two  ordinary  men,  and  with  mules  and 
wheel  scrapers.  Some  of  the  earth  was  wasted 
and  the  rest  was  used  in  forming  an  embank- 
nient  for  the  switch  track  near  its  junction  with 
the  main  line. 

The  material  excavated  at  the  crusher  site  was 
delivered  to  wagons  in  the  switch-track  cut 
through  an  open  chute  2  ft.  wide  and  2  ft.  deep. 
As  the  chute  could  not  be  placed  at  a  grade 
steep  enough  to  cause  the  earth  to  slide  freely, 
the  latter  was  scraped  down  with  a  specially  de- 
signed scraper  made  to  fit  the  chute.  This  was 
drawn  by  a  mule  which  walked  on  a  path  at 
right  angles  to  the  chute,  lines  and  pulleys  being 
arranged  so  that  the  scraper  was  pulled  down  as 
the  mule  walked  one  way  and  up  as  he  walked 
in  the  opposite  direction.  The  earth  was  deliv- 
ered to  the  chute  in  wheelbarrows,  and  boulders 
too  large  to  be  handled  in  this  manner  were 
rolled  down  the  hill.  The  crusher  machinery 
was  brought  to  the  site  from  the  main  line  of 
the  railroad  in  wagons  over  a  road  built  along 
the  side  of  the  bluff.  Coal  and  other  supplies 
are  now  hauled  to  the  plant  over  the  same  road. 

The  reinforced  concrete  structure  was  built  en- 
tirely by  convict  labor  and  the  construction  pre- 
sented no  tmusual  features.  The  concrete  was 
hand-mixed. 

The  plans  and  specifications  for  the  entire  in- 
stallation were  prepared  by  Mr.  A.  N.  Johnson, 
State  Engineer.  The  plant  was  built  under  the 
direction  of  the  Board  of  Prison  Industries, 
wixise  general  representative  on  the  work  was 
Gen.  J.  B.  Smith,  warden  of  the  Southern  Illinois 
Penitentiary.  The  storage  pockets  and  the  foun- 
dations and  houses  for  the  crusher,  boiler  and 
engine  were  built  by  convict  labor.  Mr.  W.  S. 
Getrhart  was  resident  engineer  for  the  Board  of 
Prison  Industries  during  the  early  part  of  the 
work,  and  Mr.  W.  T.  Beckelhimer  during  the 
later  part. 
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A  55-Tow  Travblinc  Tower  Crane  of  unusual 
working  radius  has  been  placed  in  service  on  the 
docks  at  the  harbor  of  Santa  Cruz,  on  the  island 
of  Teneriffe.  The  tower  section,  about  20  ft.  in 
height,  is  carried  on  six  legs,  each  traveling  on  a 
four-wheel  track.  The  crane  member  pivoted  to 
the  tower  is  a  double-truss  structure,  138  ft  long, 
overhanging  105  ft  from  the  pivot  to  the  hoisting 
end  and  33  ft  in  length  from  the  pivot  to  the 
counterbalance.  It  is  designed  for  a  capacity  of 
55  tons  at  a  radius  of  58  ft  from  the  pivot. 
The  crane  is  operated  electrically,  a  54-h.-p. 
motor  being  used,  both  for  hoisting  and  for  mov- 
ing the  tower,  a  i5-h.-p.  motor  for  revolving  the 
crane  and  a  30-h.-p.  for  the  trolley. 


About  five  years  ago  Dr.  T.  E.  Stanton  began 
a  series  of  investigations  to  determine  the  dis- 
tribution and  intensity  of  the  pressure  of  the 
wind  on  structures.  This  research  work  was 
proposed  by  the  Committee  of  the  National 
Physical  Laboratory  of  Great  Britain  as  the  first 
investigation  to  be  undertaken  in  the  Engineer- 
ing Department  of  the  Laboratory.  The  first  part 
of  this  research  was  communicated  to  the  Institu- 
tion of  Civil  Engineers  in  December,  1903,  and 
related  to  the  resultant  pressure  and  distribution 
of  pressure  on  flat  plates  normal  to  and  inclined 
to  the  direction  of  a  uniform  current  of  air. 

As  those  experiments  were  made  in  a  channel 
24  in.  in  diameter,  the  dimensions  of  the  plates 
were  necessarily  small,  but  between  the  range 
in  dimensions  obtained,  which  for  circular  plates 
was  from  J4  >n-  to  2}4  in.  in  diameter,  the  re- 
sults indicated  that  the  resistance  of  geometrically 
similar  plates  was  proportional  to  the  area  of 
the  plates.  In  the  case  of  dissimilar  plates,  how- 
ever, such  as  square  plates  and  long  rectangles, 
the  resistances  per  unit  area  differed  consider- 
ably. 

The  value  of  the  resistance  so  found  in  these 
experiments  on  small  plates  was  somewhat  smaller 
than  that '  determined  by  Dines,  Frowde  and 
Langley  for  plates  of  the  order  of  i  square  foot 
in  area.  For  comparison,  the  values  of  the  con- 
stant, K,  in  the  pressure  velocity  relation,  P  = 
KV  are  given  in  the  following  table : 

Experimenter        Method  Value  of  K 

Dines  Whirling  Table  0.0029 

Frowde         Moving  Carriage  0.0037 

Langley        Whirling  Table  0.0033 

Author         Plate  in  uniform  current         0.0027 

On  the  completion  of  this  part  of  the  work,  it 
was  decided  to  make  observations  on  flat  sur- 
faces of  areas  ranging  up  to  100  sq.  ft.  when 
exposed  to  the  wind,  since  general  experience 
tended  to  show  that  in  actual  winds  whose  ve- 
locity was  not  uniform  over  time  or  space,  the 
mean  pressure  per  square  foot  on  a  large  surface 
was  considerably  less  than  that  on  a  small  one. 
As  a  knowledge  of  this  variation  in  resistance 
with  the  dimensions  of  the  structure,  if  it  exists, 
is  all-important  in  design,  the  investigation  of 
this  problem  was  made  the  chief  feature  of  the 
new  experiments.  This  work  was  described  by 
Dr.  Stanton  in  a  paper  read  before  the  Institution 
of  Civil  Engineers  on  Dec.  3,  of  which  an  abstract 
follows. 

For  the  purpose  of  the  work  a  steel  windmill 
tower  was  erected  in  the  grounds  of  the  National 
Physical  Laboratory  at  Teddington.  The  ex- 
perimental boards  and  models  of  structures  were 
attached  to  a  light  framework  carried  by  the  cap 
of  the  tower,  the  height  of  the  center  of  the 
boards  from  the  ground  being  50  ft. 

After  some  preliminary  experiments,  the  method 
of  observation  finally  adopted  was  the  determina- 
tion of  the  constant  in  the  pressure-velocity  rela- 
tion for  pressure-boards  of  varying  dimensions 
and  for  the  models  of  structures.  It  was  found, 
as  anticipated  from  a  knowledge  of  the  variable 
character  of  the  velocity  of  the  wind,  that  single 
observations  were  quite  worthless  for  the  purpose 
in  view,  but  that,  if  for  any  pressure-board  or 
model  about  200  observations  of  the  velocity  of 
the  wind  and  the  corresponding  pressure  on  the 
board  were  taken,  it  was  possible  to  obtain  a 
fairly  accurate  value  of  the  constant.  In  the^ie 
observations  the  velocity  of  the  wind  was  esti- 
mated from  a  pair  of  pressure-tubes,  similar  to 
those  used  by  Mr.  Dines  in  his  anemometer, 
4>laced  about  15  ft  above  the  center  of  the  board. 
These  tubes  were  connected  by  lead  pipes  to  a 
sensitive  water-gauge,  of  the  type  used  in  the 
author's  previous  experiments,  placed  at  the  foot 
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of  the  tower.  The  resultant  pressure  of  the  wind 
on  the  board  was  estimated  from  a  measurement 
of  the  pressure  produced  in  a  closed  cylinder  of 
air  by  the  deformation  of  a  thin  steel  diaphragm 
forming  its  cover  which  was  in  contact  with  the 
center  of  the  pressure-board.  This  pressure  was 
also,  transmitted  through  lead  pipes  to  the  foot 
of  the  tower,  and  there  measured  by  a  similar 
tilting  gauge  to  the  one  used  for  the  velocity 
estimations.  The  simultaneous  observations  of 
pressure  and  velocity  were  only  possible  in  the 
short  periods  of  time  in  which  the  velocity  of  the 
wind  was  fairly  constant  Such  periods,  lasting 
from  2  to  5  seconds,  were  found  to  occur  about 
once  a  minute  in  a  fairly  steady  breeze. 

The  results  of  these  observations  on  three 
pressure-boards,  one  5  x  5  ft.,  one  5  x  10  ft, 
and  one  10  x  10  ft.,  gave  practically  identical 
values  of  the  constant  in  the  pressure-velocity 
relation.  In  units  of  pounds  per  square  foot  and 
miles  per  hour,  the  mean  value  of  this  constant 
for  the  three  boards  was  0.0032.  As  this  value 
agreed  so  well  with  the  average  of  those  ob- 
tained by  previous  experimenters  when  using 
plates  of  the  order  of  i  sq  ft.  in  area,  it  was  not 
considered  necessary  to  make  experiments  on 
plates  smaller  than  the  one  5  x  5  ft.  in  the  pres- 
ent case. 

Further  observations  on  the  intensity  of  the 
pressure  at  the  front  and  back  of  the  boards  ap- 
peared to  show  that  the  cause  of  the  higher  value 
of  the  constant  compared  with  that  obtained  in 
the  case  of  the  small  plates  in  the  24-in.  experi- 
mental channel,  was  the  relatively  greater  inten- 
sity of  the  negative  pressure  at  the  back  of  the 
boards  compared  to  that  at  the  back  of  the  small 
plates. 

Experiments  were  also  made  on  a  model  of  a 
braced-girder  29  ft.  long  by  3  ft.  7  in.  deep,  and 
on  a  roof  model  whose  sides  were  8  x  7  ft.  The 
ratio  of  the  resistance  per  unit  of  area  of  the 
model  girder  to  that  of  a  square  board  in  the 
wind  was  found  to  be  precisely  the  same  as  the 
ratio  of  the  resistance  per  unit  of  area  of  a  small 
model  of  the  girder  made  to  a  linear  scale  of 
I  in  42  to  a  square  plate  in  the  experimental 
channel  and  uniform  current  used  in  the  previous 
experiments. 

The  resultant  pressures  on  the  roof  were  ob- 
tained, for  both  windward  and  leeward  sides,  at 
angles  of  30,  45  and  60  deg.  inclination  to  the 
horizontal,  and  indicated  the  considerable  suction 
effects  on  the  leeward  side  of  a  roof  when  the 
pressure  inside  the  building  is  augmented  from 
the  windward  side  by  open  doors  or  windows. 

These  results  lead  to  the  conclusion  that  the 
resistance  of  a  complicated  structure  in  the  wind 
can  be  accurately  predicted  from  a  determination 
of  the  resistance  of  a  small  model  of  the  struc- 
ture in  an  experimental  channel. 


The  Motor  Boat  for  naval  service  appears, 
from  discussions  at  the  recent  meeting  of  the 
Society  of  Naval  Architects  and  Marine  Engi- 
neers, to  have  some  advantages  over  the  steam 
launch.  The  question  of  reliability  of  the  gaso- 
line engine  as  a  prime  mover,  which  has  hereto- 
fore deterred  its  more  general  adoption  for  naval 
service,  has  been  practically  settled  by  elabora- 
tion of  design  and  refinements  in  construction, 
so  that  the  general  opinion  is  that  when  a  well- 
built  engine  is  placed  in  the  hands  of  a  man 
trained  for  the  work,  it  is  sufficiently  reliable  for 
naval  use.  It  was  pointed  out  in  the  discussion 
that  the  launch  engine  is  not  subjected  to  the 
jar  and  vibration  that  attend  the  operation  of 
the  automobile  motor,  and  that  the  latter  en- 
gines have  now  been  made  so  flexible  and  re- 
liable that  loo-mile  sealed-bonnet  tests  are  pos- 
sible. The  saving  of  space  required  for  the  ma- 
chinery over  that  of  the  steam  launch  is  20  to 
25  per  cent.,  according  to  the  design  of  the  engine. 


December  21,  1907. 

The  Gatun  Dam. 


The  annual  report  of  the  Isthmian  Canal  Com- 
mission for  the  past  year,  and  the  issue  of  the 
"Canal  Record"  for  Dec.  4,  together  give  some 
instructive  information  concerning  the  Gatun 
dam,  which  is  the  crucial  feature  of  the  Panama 
Canal  design.  In  one  of  the  appendices  to  the 
Commission's  report,  Mr.  Ernest  Howe,  geolo- 
gist, furnishes  a  detailed  account  of  the  geology 
of  the  site  of  this  great  structure.  According  to 
his  statements,  the  sides  of  the  broad  lower 
valley  of  the  Chagres  at  Gatun  converge  and  the 
stream  passes  through  a  gap  in  the  mountains 
which  is  a  little  over  one  mile  wide.  The  geo- 
logical conditions  at  the  site  of  the  dam  are 
the  result  of  many  changes.  At  some  time  after 
the  Gatun  beds  had  been  deposited,  the  central 
and  southern  portions  of  the  present  isthmus 
were  subjected  to  volcanic  disturbances  and  the 
whole  region  underwent  considerable  deforma- 
tion. The  geology  of  the  central  portion  of  the 
isthmus  indicates  that  a  vast  amount  of  erosion 
took  place  following  the  elevation  of  the  land, 
and  that  the  sedimentary  and  later  volcanic  rock 
now  exposed  represent  but  a  very  small  part  of 
the  bed  that  originally  covered  the  region.  There 
were  three  great  uplifts  which  threw  these  beds 
out  of  position  and  the  third  resulted  in  the 
streams  intrenching  themselves  in  deep  canyons 
in  the  material  left  by  the  second  uplift.  When 
the  Chagres  River  had  succeeded  in  cutting  some- 
something  more  than  200  ft.  below  the  second 
level,  the  land  began  to  sink  and  the  gorges  were 
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holes  temporary  flows  of  water  were  encount- 
ered, but  after  a  few  hours  these  invariably 
ceased.  They  are  believed  to  occur  when,  in 
the  course  of  making  a  boring,  the  casing  is  in- 
troduced into  a  lenticular  deposit  of  sand  or 
water-bearing  gravel  under  pressure  from  the 
overlying  bed.  The  sands,  being  surrounded  by 
much  less  pervious  material,  are  in  the  nature 
of  reservoirs  in  which  water  is  stored  under 
pressure,  and  when  this  pressure  is  released  at 
the  point  where  the  casing  enters  the  sand,  water 
may  rise  to  the  surface  if  under  suflScient  pres- 
sure and  flow  from  the  top  of  the  casing  until 
the  pressures  are  readjusted.  Professor  Howe 
believes  that  far  from  indicating  porous  ma- 
terials underlying  the  site  for  the  dam,  the  oc- 
currence of  such  flows  of  water  only  proves  the 
extremely  impervious  character  of  the  materials 
lying  between  the  surface  and  the  water-bearing 
beds.  As  a  foundation  for  an  earth  dam,  he 
considers  that  the  geological  facts  show  that  the 
alluvium  filling  the  valley  of  the  Chagres  at 
Gatun  will  be   entirely  satisfactory. 

The  great  locks  will  be  at  the  northeast  end 
of  this  dam.  They  will  be  almost  entirely  in 
fine-grained  argillaceous  sandstone,  except  at  the 
lowest  point  to  be  reached  at  the  extreme  south- 
ern end,  where  conglomerate  occurs  beneath  the 
sandstone.  The  sand  of  which  these  rocks  are 
composed  was  derived  from  the  older  igneous 
rocks  of  the  region.  The  debris  resulting  from 
the  breaking  down  of  these  rocks  was  trans- 
ported by  the  streams  to  the  sea  and  deposited, 
layer   upon   layer,   until   some   200   ft.    had   ac- 
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where  the  regulating  works  are  to  be  built.  It 
is  proposed  first  to  dig  a  channel  about  300  ft. 
wide  through  Spillway  Hill,  the  bottom  of  it  to 
be  at  sea  level  or  thereabouts.  The  Chagres 
River  will  be  passed  through  this  channel  during 
the  construction  of  the  dam  across  the  valleys 
on  either  side  of  the  hill.  As  soon  as  the  por- 
tions of  the  dam  abutting  on  Spillway  Hill  are 
high  enough  to  hold  from  50  to  55  ft.  of  water 
in  the  lake  it  is  proposed  to  build  across  the 
channel  through  Spillway  Hill  a  concrete  dam 
high  enough  to  hold  the  lake  at  this  level.  This 
will  be  done  to  facilitate  the  work  of  dredging 
in  the  Chagres  Division.  During  the  dry  season 
following  the  completion  of  this  dredging  the 
dam  across  the  channel  through  Spillway  Hill 
will  be  brought  to  its  full  height,  and  a  perma- 
nent spillway  constructed,  which  will  include  the 
necessary  regulating  works,  by  means  of  which 
the  surplus  water  of  the  lake  will  be  passed 
down  to  the  level  of  the  sea. 

Preparations  will  be  made  for  closing  the 
channel  through  Spillway  Hill  before  the  Cha- 
gres is  turned  into  it,  and  all  closures  will  be 
accomplished  during  the  dry  season,  thus  enabling 
the  Chagres  to  form  a  lake  to  the  height  of  the 
dam  across  the  spillway  channel  during  the  fol- 
lowing wet  season.  It  is  considered  probable 
that  Gatun  Lake  will  not  be  allowed  to  fill  to 
the  height  of  50  or  55  ft.  until  the  upper  end  of 
the  lock  at  Gatun  has  been  completed  and  the 
upper  gates  have  been  erected.  If  this  plan  of 
procedure  is  carried  out  and  the  progress  of  the 
work  comes  up  to  anticipation,  the  upper  portion 
of  the  locks  at  Gatun  will  be  completed  before 
the  dams  are  high  enough  to  permit  the  creatioa 
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gradually  filled  with  gravel,  sand,  silt  and  clay. 
It  is  believed  that  this  sinking  continued  until  a 
large  part  of  the  Colon  level  now  represented 
by  swamps,  was  submerged  and  covered  by  sea 
water.  Finally  there  was  a  slight  elevation  of 
the  whole  region,  which  raised  these  deposits  a 
few  feet  above  tide  level. 

During  the  periods  of  maximum  uplifts,  when 
streams  were  flowing  in  canyons  like  those  of  the 
Chagres,  the  rivers  were  heavily  charged  with 
detritus.  All  of  the  finer  part  of  this  material 
was  swept  down  to  the  sea,  the  coarsest  was  de- 
posited along  the  upper  portions  of  the  stream, 
but  gravels  and  small  boulders  filled  the  stream 
beds  to  the  mouths  of  the  rivers.  Where  sub- 
sidence took  place  before  the  period  of  canyon 
cutting  has  ceased,  as  in  the  case  of  the  Chagres, 
the  velocity  of  the  streams  was  checked  and 
they  were  capable  of  carrying  only  fine  material, 
which  was  deposited  far  back  from  the  mouths. 
As  a  result,  in  the  bottom  of  such  a  gorge  as 
that  of  the  Chagres  at  Gatun,  there  is  a  com- 
paratively thin  deposit  of  coarse  gravel,  sand 
and  a  few  boulders,  while  the  greater  part  of  the 
alluvium  is  of  the  finest  clay  and  silt,  with  a 
certain  amount  of  fine  gravel  and  sand  mixed 
with  it. 

The  boring  records  indicate  considerable  sand 
and  gravel  at  points  comparatively  near  the 
present  surface;  Mr.  Howe  considers  that  it  is 
unlikely,  however,  that  any  sand  or  gravel,  un- 
mixed with  clay,  occurs  in  the  deposits  except 
at  or  very  near  the  bottom.  The  reason  that  the 
boring  records  specify  "Sand  and  Gravel"  is  that 
when  the  samples  are  taken  from  time  to  time 
during  the  process  of  sinking  the  hole,  only  the 
coarsest  material  is  collected,  the  finer  clay  .being 
held  in  suspension  and  carried  oil  with  the 
water  flowing  from  the  hole.     In  certain  of  the 


cumulated.  Considerable  clay  was  mixed  with 
the  sand,  and  this,  together  with  the  lime  d?;- 
rived  from  the  sea  water,  acted  as  a  cement 
and  bound  the  grains  of  sand  together,  forming 
a  massive  rock. 

The  rocks  from  which  the  sands  were  derived 
were  almost,  if  not  entirely,  destitute  of  quartz, 
and  the  sandstones  lacking  this  mineral  are  more 
subject  to  decomposition  than  rocks  consisting 
principally  of  quartz  sand.  As  a  whole  the  rocks 
are  stated  to  make  excellent  cores  with  the 
diamond  drill.  When  taken  out  and  exposed  on 
the  surface  they  remain  firm  and  hard;  in  rare 
instances  they  have  been  found  to  crumble  and 
break  down  into  a  sandy  clay.  The  rocks  are 
well  compacted  and  capable  of  supporting  heavy 
loads  when  confined,  but  being  poorly  cemented 
are  unable  to  withstand  erosion,  and  should  be 
fully  protected  where  such  action  is  anticipated 
On  account  of  the  very  considerable  amount  of 
clay  present  in  all  of  the  rocks,  it  is  believed  by 
Mr.  Howe  that  they  will  prove  to  be  almost 
entirely  impervious  to  water,  except  in  the  case 
of  the  conglomerate.  Wherever  the  latter  is  en- 
countered, it  may  be  expected  to  be  water-bear- 
ing at  all  times.  This  rock  stands  in  vertical 
walls  without  timbering  in  a  test  pit  sunk  into 
it,  and  so  long  as  it  is  confined  it  will  support 
heavy  loads. 

The  section  of  the  Gatun  dam  has  recently 
been  slightly  changed,  and  the  accompanying 
diagram  shows  the  revised  form.  The  method 
of  building  the  dam  and  filling  the  lake  is  ex- 
plainfed  in  the  "Canal  Record"  substantially  as 
follows : 

The  total  length  of  the  dam  is  about  7,700  ft 
from  the  locks  on  the  northeast  to  the  hills  on 
the  southwest.  At  about  its  middle  point  there 
is   rising  ground,   now  known  as   Spillway  Hill, 


of  the  lake  at  50  to  55  ft.  elevation.  This  lake 
will  make  water  transportation  available  for 
handling  large  quantities  of  timber  that  will  be 
submerged  by  the  lake,  and  contracts  may  be 
let  for  cutting  this  timber,  or  it  may  be  sold 
standing  to  the  highest  bidder.  The  exact  ca- 
pacity of  Gatun  Lake  has  not  yet  been  known. 
The  total  amount  of  excavation  at  the  Gatun 
lock,  dam  and  spillway  up  to  Dec.  i  has  been 
1,136,000  cu.  yd. 


A  Brick  Chimney  under  construction  for  the 
Spth  St.  station  of  the  New  York  Steam  Co.  lost 
a  small  section  of  its  top  in  a  hurricane  on 
Dec.  14.  The  chimney  is  being  built  of  per- 
forated radial  brick  by  the  M.  W.  Kellogg  Co. 
and  will  be  264  ft.  high  and  17  ft.  in  diameter 
at  the  top.  The  condition  of  the  chimney  at  the 
time  of  the  accident  is  stated  by  Mr.  M.  W. 
Kellogg,  president  of  the  M.  W.  Kellogg  Com- 
pany, to  have  been  as  follows :  "On  Friday,  the 
day  before  the  storm,  the  brickwork  of  the  chim- 
ney had  been  completed  to  within  about  12  in.  of 
the  cap  at  the  top,  the  chimney  wall  having  been 
carried  up  about  2j4  ft.  on  that  day.  Practically 
no  work  was  done  on  Saturday  morning,  owing  to 
the  snow,  which  later  turned  to  rain.  Upon  in- 
crease of  the  wind  in  the  afternoon  to  a  gale  of 
70  miles  velocity,  the  brickwork  freshly  laid  at 
the  top  on  the  afternoon  before  was  dislodged 
and  fell.  A  careful  investigation  indicates  that 
none  of  the  brickwork  but  that  laid  on  Friday 
and  which  was  still  green  was  affected.  The 
height  of  wall  dislodged  was  from  2  to  254  ft., 
but,  owing  to  the  circumference  of  the  chimney 
at  the  top  of  about  55  ft.,  the  quantity  of  mate- 
rial that  fell  was  large,  probably  20  tons."  When 
the  top  of  the  stack  fell  it  crashed  through  the 
roof  of  an  adjoining  building,  killing  one  person. 


678 

Accnncy  of  Slide  Rule  Computations. 

Bj  John  B«rg. 

When  preliminary  estimates  on  engineering 
works  are  of  such  a  nature  that  the  slide  rule 
can  be  used  in  their  computation,  then  this  little 
instrument  ought  to  be  employed.  It  not  only 
saves  considerable  time,  but  it  saves  much  men- 
tal effort;  and  the  final  results  are  more  apt  to 
be  free  from  Urge  errors  than  when  all  the 
work  is  done  the  long,  tedioiu  way.  To  sit  day 
after  day  for  seven  or  eight  hours,  with  only  a 
abort  intermission  at  noon,  multiplying  and  di- 
vidiofr  and  not  doing  much  else,  is  very  tiresome 
work.  I  have  also  found  that  I  am  more  liable 
to  errors  during  the  latter  part  of  the  afternoon 
after  such  a  day's  work. 

I  have  known  the  average  end-area  formula 
to  be  used  in  finding  the  volume  of  a  prismoid; 
the  unit  weight  per  cubic  foot  assumed  to  the 
nearest  tenth  of  a  pound ;  the  stress  in  full  mem- 
bers computed  to  the  nearest  pound  and  better. 
More  consistent  would  it  have  been  to  have  used 
the  prismoidal  formula  in  finding  the  volume ; 
assume  unit  weight  per  cubic  foot  to  the  nearest 
pound;  compute  stresses  to  the  nearest  hundred 
pounds,  and  do  all  the  work  of  multiplication  and 
division  on  a  slide  rule — i.  e.,  by  graphic  logar- 
ithms. There  b  much  less  chance  for  a  large 
error  in  the  latter  result,  and  it  should  be  ob- 
tained with  less  fatigue  and  greater  speed. 

Practical  opportunity  has  recently  been  afford- 
ed me  to  test  the  accuracy  of  slide  rule  com- 
putation, especially  in  the  reduction  of  cubic  feet 
to  cubic  yards,  and,  though  having  already  had 
a  good  deal  of  respect  for  the  efficiency  of  the 
slide  rule  for  accuracy  on  computations,  I  was 
more  than  satisfied  with  the  results  obtained  in 
the  investigation.  Omitting  one  large  error,  ap- 
parently due  to  a  slipping  of  the  slide  and  read- 
ing before  re-setting,  and  instantly  discovered 
on  a  rapid  and  rougher  check  of  the  work,  the 
following  results  in  division  were  obtained: 

Of  a8  three-figure  quotients,  ranging  in  mag- 
nitude from  301  to  999.  inclusive,  23  were  cor- 
rect to  the  nearest  unit;  the  remaining  5  were 
each  I  unit  too  small.  However,  the  maximum 
"unit"  error  in  the  case  of  the  5  quotients  was 
really  only  ii  and  not  i ;  or,  reduced  to  a  per- 
centage basis,  the  maximum  error  was  0.1 1  of 
I  per  cent.  The  sum  of  the  28  numbers  repre- 
senting cubic  feet  was  510,349;  the  sum  of  the 
a8  quotienu  as  obtained  by  the  slide  rule  was 
18,900  cu.  yd.,  a  sum  that  is  too  small  by  1.8 
cu.  yds.;  i.  e.,  the  sum  as  obtained  from  slide 
rule  results  is  in  error  by  less  than  o.oi  of  I 
per  cent 

A  similar  study  was  made  of  116  quotients 
ranging  in  magnitude  from  1,007  to  8,590,  in- 
clusive, the  numbers  being  pretty  well  distributed 
under  the  respective  groups  given  in  the  accom- 
panying table. 

With  the  exception  of  group  9,  maximum  and 
total  errors  had  to  be  added  to  the  corresponding 
•tide  rule  result  to  give  the  correct  amount. 

Of  the  144  quotients  only  a  were  in  error  by 
as  much  as  o.i  of  I  per  cent,,  and  these  were 
alio  per  cent,  and  o.ioi  per  cent,  respectively. 
From  the  table  it  will  be  seen  that  in  no  case  is 
the  average  error  in  the  sum  of  even  a  compara- 
tively few  numbers  one-half  of  this  maximum. 
The  average  error  for  the  144  quotients  was 
0.024  of  I  per  cent,  or,  expressed  as  a  ratio, 
I  in  4,200,  a  result  quite  comparable  with  that 
-obtained  with  a  steel  tape  over  moderately  rough 
irround.  By  a  comparison  with  the  results  of 
the  thorough  investigation  of  the  relative  accu- 
racy of  planimeters  by  Prof.  Lorber,  of  Loeben, 
Auntria,  quoted  in  J.  H.  Johnson's  "Surveying," 
it  will  be  seen  that  the  slide  rule  is  far  more  ac- 
curate than  the  polar  planimeter,  and  that  it 
compares  very  favorably  with  the  suspended  and 
rolling   planimeters,    even    though    the    latter   of 
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these  is  considered  an  "instrument  of  precision." 
Assuming  the  possibility  of  absolutely  accurate 
horizontal  measurements,  it  will  not  be  very  dif- 
ficult to  find  a  field  engineer  who  will  admit  the 
possibility  and  even  the  probability  of  errors  of 
0.1  of  a  foot  in  the  differences  of  level  elevations 
in  a  cut  or  fill.  If  the  cut  is  of  an  average 
depth  of  10  ft.  the  above  error  is  I  per  cent,  of 
the  quantity.  Cut  the  probable  error  down  to 
0.01  of  a  foot  and  the  chances  are  70  to  i  that 
the  slide  rule  is  more  accurate  still.  Allowing, 
further,  for  errors  in  plotting  up  the  field  notes; 
errors  in  the  transfer  to  a  tracing;  errors  due 
to  shrinkage  of  tracing  cloth  and  blue-print 
paper;  "personal  equation"  errors  in  following 
contour  lines  with  the  tracing  arm  of  the  plani- 
meter; errors  inherent  in  the  planimeter  measure- 
ment itself,  allowing  for  all  these  and  other  prob- 
able errors,  not  more  than  due  credit  will  be 
given  if  we  say  that  the  slide  rule  is  at  least  as 
accurate  for  the  conversion  of  field  data  into 
office  estimates  as  are  the  methods  used  in  ob- 

Tabli  or  Errou 

, Number  ind  Range  of  Quotienti.- 

Group.  Correct.       Small.        Large.  Toul.  From. 

I     t)                i               o  x8  J9I 

a     as               14                 5  44  >oor 

3    1                8                s  a4  aooo 

4    4                5                a  It  3oa7 

5     o                 9                 I  10  4033 

6     a                 6                 o  8  SIOS 

7     a                 6                 o  8  0070 

8     061  7  7'3' 

9     o                 a                 a  4  8137 

Total..     67               61                16  144  39> 

taining  these  data  by  the  average  assistant  in 
the  field  and  in  the  drafting-room. 

Should  it  be  desirable  to  approximate  to  great- 
er accuracy  than  is  possible  with  a  direct  reading 
of  the  rule,  then  the  first  figure  may  be  ob- 
tained mentally  when  a  series  of  numbers  is  to 
be  divided  by  the  same  small  number  as,  in  this 
case,  27.  In  such  a  series  of  21  quotients,  also 
taken  from  practical  work,  only  one  was  in  four 
figures,  all  the  others  having  five  figures  and 
ranging  in  magnitude  from  11,324  to  69,493.  Of 
the  21  quotients  5  were  correct  to  the  nearest 
unit ;  I  was  too  large  by  I  unit ;  I  was  too  large 
by  2  units;  7  were  too  small  by  I  unit;  3  were 
loo  small  by  3  units ;  and  4  were  too  small  by 
4.  5,  6  and  7  units  each.  Reduced  to  a  percent- 
age basis  the  maximum  error  in  this  scries  was 
0.022  of  I  per  cent.,  and  the  average  error  for 
the  21  quotients  was  less  than  0.004  of  i  per 
cent.,  I  in  25,000!  If  these  errors  are  larger  than 
first  expected  it  can  be  explained  by  the  fact  that 
the  maximum  was  obtained  from  a  quotient  be- 
ginning with  2,  which  was  followed  by  a  7. 
The  four  largest  errors  of  4,  5,  6  and  7  were 
all  found  in  quotients  whose  first  digits  were 
smaller  than  the  following  digit.  But  for  this 
fact  we  might  have  expected  even  a  better  ratio 
for  the  average  error  than  i  in  25,000.  Though 
the  observations  are  not  numerous  enough  to 
warrant  enunciation  of  a  proposition  to  the  effect 
that  the  percentage  of  error  is  independent  of 
the  sire  of  the  first  digit,  yet  this  seems  to  ob- 
tain, as  might  be  expected,  though  it  appears 
somewhat  erratic. 

As  in  the  case  of  straight  division  on  the  rule, 
its  use  in  getting  the  remaining  figures,  after  the 
first  has  been  obtained  mentally,  haS  yet  the  ad- 
vantage of  speed  and  accuracy  with  less  liability 
to  large  error.  The  probable  percentage  of  error 
In  this  method  depends  mainly  on  the  relative 
numerical  values  of  the  first  two  figures:  e.  g., 
if  the  first  figure  is  i,  obtained  mentally,  and 
the  second  9,  obtained  on  the  scale,  then  the 
maximum  error  on  direct  reading  of,  say,  o.i 
per  cent,  may  be  reduced  to  0,05  per  cent.  If, 
on  the  other  hand,  the  first  figure  is  9,  and  the 
second  figure  is  i,  the  above  maximum  of  0.1 
per  cent,  on  direct  reading  will  approach  o.ooi 
per  cent.,  a  total  range  in  the  ratio  of  probable 
maximum  error  from  i  in  2,000  to  I  in  100,000, 
accepting  an  ordinary  maximum  error  of  O.I  per 
rent,  for  direct  reading  on  the  scale. 


Vol.  56,  No.  25. 

Since  accuracy  in  reading  depends  primarily 
on  the  accuracy  of  the  graduations  anil  secondar- 
ily on  close  interpolation,  we  should  expect  as 
small  errors  in  multiplication  as  in  division. 
This  is  well  illustrated  by  the  following  exam- 
ple: Of  27  two-factor,  four-figure  products,  rang- 
ing in  magnitude  from  3>32i  to  8,046,  inclusive, 
none,  ending  in  o,  7  were  correct  to  the  nearest 
unit;  2  were  too  large  by  1  nnit;  12  were  too 
small  by  I  unit;  2  were  too  small  by  2  units; 
I  was  too  small  by  3  units;  and  3  were  too 
small  by  4  units.  Reduced  to  a  percentage  basis, 
the  maximum  error  was  0.079  per  cent.,  and  the 
average  error  was  0.019  per  cent.,  both  of  which 
results  compare  favorably  with  the  maximum  and 
average  errors  for  quotients. 

For  most  engineering  computations  with  the 
pockct-and-oflice  rule  it  is  a  useless  waste  of  time 
to  attempt  reading  all  results  lo  four  significant 
figures;  but  if  the  greatest  possible  accuracy  is 
desired,  result  to  four  figures,  beginning  with 
the  figure   i,  may  be  read  to  the  nearest  unit; 

IN  116  Quotients. 

,  Numerical  Error. 

To.  Max.  Total. 

909  0.7  1.8 

198a  1.4  >a.5 

a944  1-9  3-7 

3934  3.9  9' 

499'  4-4 


/-Per  Cent.  Erro^.-^ 
Max.  Average. 


o.  no  0.010 

o.oo;  o.oao 

0.068  0.007 

O.IOI  0.034 

ao.o  0.088  0.044 

5945      a.5       9.5  0.04a  o.oai 

6991      4.8      14.0  0.075  o.oaS 

7989      6.7      as.s  0.091  0.047 

8590      3.3       0.6  0.040  0.00a 

8590      6.7      96.1  O.I  10  o.oa4 

and  those  beginning  with  2  and  3  may  be  read 
to  the  nearest  5  units ;  but  in  the  remaining  num- 
bers the  fourth  figure  may  as  well  be  0.  Even 
with  these  limitations  average  errors  ought  to  be 
well  within  the  ratio  of  I  in  2,000,  while  the 
chances  appear  very  favorable  for  much  better 
results,  unless  several  settings  have  been  made 
as  in  a  continued  multiplication  or  division. 

Engineering  students  can  never  begin  too  early 
getting  acquainted  with  a  slide  rule.  Its  study 
can  with  much  profit  be  begun  in  the  freshman 
year,  or  as  soon  as  the  study  of  logarithms  is 
well  under  way.  The  two  studies  are  more  than 
supplementary ;  they  are  identical.  A  proper  un- 
derstanding of  the  one  is  a  thorough  knowledge 
of  the  other.  A  slide  rule  is  a  whole  set  of  logar- 
ithm tables  in  itself,  in  which,  as  in  the  tables, 
the  characteristic  is  absent ;  a  fractional  part  of 
the  scale  unit  of  which  is  an  equal  fractional 
part,  the  mantissa,  of  the  unit  exponent  whose 
base  is  10;  and  on  which  the  engraved  figures 
and  intermediate  graduations  are  the  numbers 
corresponding  to  the  fractional  exponent,  or  man- 
tissa, above  mentioned. 

For  evident  reasons  it  is  not  always  best  to 
require  students  to  purchase  slide  rules  early  in 
Iheir  college  course,  yet  students  have  been 
known  to  be  sorry  afterwards  that  they  had  not 
been  compelled  to  get  the  rule  much  earlier.  Un- 
less one  has  had  a  rule  in  use  a  little  so  he  can 
himself  test  it  for  accuracy,  he  ought  to. intrust 
its  purchase  to  someone  better  acquainted  with 
its  use.  For  lack  of  something  else  which  may  be 
better,  I  have  been  substituting  this  test  for  ac- 
curacy in  the  graduations  on  the  scale  most  used : 
I'ind  Iho  reciprocals  of  several  numbers  along 
the  whole  length  of  the  scale,  say  all  the  prime 
numbers  from  1 1  to  97,  inclusive,  and  as  many 
more  similar  three-figure  numbers,  reading  their 
reciprocals  to  four  significant  figures.  Compare 
with  a  table  of  reciprocals  found  in  most  any 
handbook.  With  the  usual  pocket  rule  the  re- 
ciprocals will  not  all  be  correct  to  the  nearest 
unit ;  but  the  maximum  error,  with  careful  read- 
ing, ought  not  to  be  over  0.1  per  cent.,  and  the 
average  at  least  not  more  than  one-half,  and 
preferably  not  much  over  one-fourth,  of  this 
inaxiTnuni,  (he  average  being  obtained  by  adding 
all  errors  numerically  and  not  algebraically.  If 
these  limits  are  considerably  exceeded  another 
rule  should  be  tried,  for  there  is  a  great  differ- 
ence in  the  accuracy  of  slide  rules  on  the  market. 
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The  OesigB  of  Power  PUnt  Chimneys. 

Br  Frank  Kwnrtey. 

The  design  of  a  power  plant  chimney  b  a 
problem  which  b  nsnaDy  sohred  by  mie-of- 
thnmb  methods.  The  common  practice  is  to 
look  over  the  ngne  genialities  expressed  in 
engineering  hand-books  and  then  lay  out  a 
stnjctnre  vastly  in  excess  of  the  ieq:airentents. 
We  say  that  a  diinmey  150  ft  in  height  and  6  ft 
in  diameter  will  senre  ifioo  h.^it  of  boilers,  or 
carry  off  gas  from  the  combostion  of  sooo  Ih. 
of  coal  per  hour,  but- what  is  the  resuk  if  the 
diameter  is  made  only  5  ft?  What  if  the  he^t 
is  made  100  ft?  What  if  500  h.-pL  is  added  to 
the  plant?  \\Tiat  if  forced  draft  is  introduced? 
Answers  to  these  qnestioas  cannot  be  obtained 
from  any  of  the  formulas  in  common  asc. 

COnsideriuK  Kent's  formula,  H  =  (03  k-p.  -f- 
£)*.  which  is  the  best  known  of  any  of  the 
empirical  fonnube,  it  is  manifest  that  if  it  gave 
a  satisfactory  stack  for  a  battery  of  Babcodc  & 
Wilcox  boilers  (where  the  gases  make  fliree 
passes  through  10  or  12  rows  of  staggered  tubes) 
it  would  give,  for  a  battery  of  Manning  t^r^t 
boilers,  a  structure  vastly  in  e^scess  of  the  le- 
qnirementsl  This  is  because  the  resistance  to 
the  passage  of  gases  through  the  fonner  type  of 
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Draft  Measurements. 

boiler  is  much  greater  than  through  the  latter, 
and  more  draft  is  needed  to  pass  the  gases 
through  it  It  is  also  evident  that  with  a  stack 
designed  from  this  formula  the  proper  grate 
area  and  rate  of  combustion  will  haTe  to  be 
determined  by  experiment  after  the  plant  is  in 
operation.  In  fact,  Mr.  Kent,  in  his  hand-book, 
admits  that  this  is  necessary. 

The  Stirling  Coaq>any,  in  its  book  on  steam 
boilers,  offered  a  method  of  stack  design  by 
which  the  resistance  of  the  boiler,  of  the  bed 
of  coal  and  of  the  flue  are  approximated  from 
past  experience,  added  together,  and  from  this 
total  the  necessary  height  of  stack  is  obtained 
on  the  assumption  that  the  e£FectiTe  draft  is 
80  per  cent  of  the  theoretical  draft  The  area 
is  found  from  the  formula,  A  =  4.93  h.-p*". 

Both  of  the  foregoing  methods  of  stack  design 
are  incomplete,  because  they  do  not  consider  the 
fact  that  a  stack  has  two  duties  to  perform ;  first, 
to  produce  draft  at  its  base ;  second,  to  carry  off 
gas. 

Now,  if  any  stack  is  considered  from  the 
standpoint  of  the  quantity  of  gas  carried  off,  the 
problem  becomes  solely  one  of  velocities,  be- 
cause the  relative  density  of  stack  gas  does  not 
vary,  at  any  certain  temperature,  over  I  per 
cent,  and  tiie  variations  from  the  Absolute  tem- 
perature of  1,000°  F.  found  in  fairly  good  prac- 
tice are  negligible.  Hence,  the  weight  of  gas 
passed  up  any  stack  depends  simply  upon  the 
speed  at  which  it  travels,  and  it  would  appear 
that  if  high  velocities  could  be  obtained,  stacks 
of  extremely  small  diameter  could  be  used. 

However,  the  resistances  within  the  stack  be- 
come greater  as  the  velocity  of  gas  Increases, 
•nd,  while  diameter  may  be  decreased  by  high 
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▼etodty,  the  effeaire  draft  at  the  stack  base 
will  be  decreased  so  that  height  will  have  to  be 
added  to  make  up  for  it,  or  else  grate  area  in- 
creased to  make  up  for  the  decreucd  draft 

A  question,  might  be  asked  here  as  to  how 
the  high  vehicities  nay  be  obtained,  and  it  will 
be  necessary  to  bear  in  mind  that  the  vekmty 
of  gas  in  any  stack  depends  simply  iqion  the 
amomit  of  gas  deUvered  to  the  stack.  As  more 
coal  is  homed,  and  more  gas  is  produced,  the 
velocity  rises;  as  kss  coal  is  burned,  the  velocity 
foils.  The  stack  height  is  absolutely  immaterial, 
except  in  that  it  establishes  as  a  timit  the  point 
where  the  entire  theoretical  draft  is  devoted  to 
producing  velocity,  and  this  condition  is,  of 
course,  never  readied.  A  stadc  aoo  ft.  hi|^ 
with  dampers  closed  tight  will  gi%-e  no  velocity 
to  the  gas  in  it.  notwithstanding  the  height; 
while  the  gas  in  a  so-ft  stack  over  an  iqkiight 
boiler  with  under  grate  forced  draft  may  neariy 
reach  the  maximum  velocity  of  39  ft  per  second. 

In  order  to  throw  some  light  on  this  subject 
the  writer  made  a  series  of  observations,  at  the 
instance  of  the  Parson  Manufacturing  Co.,  upon 
a  mmiber  of  average-size  power  plant  chimneys. 
These  consisted  of  stadc  draft  and  temperature 
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readings  on  each  stack;  and,  after  each  reading, 
obtaining  the  \-elocity  of  the  gas  in  the  stack  by 
timing  a  handful  of  tissue  paper,  introduced  into 
the  stack,  from  the  base  to  the  top. 

The  temperatures  of  stadc  gas  and  external 
air  were  obtained  with  800*  thermometers,  and 
the  draft  was  obtained  with  a  spiral  draft  gauge 
reading  to  aoi  in.  The  paper  was  introduced 
into  the  stack  by  springing  the  breeching  slightly 
away  fnmi  the  brickwork  where  it  entered  the 
stack.  Its  velocity  was  timed  with  a  stop-watch. 
The  paper  was  fOund  to  fall  in  stationary  air 
at  the  rate  of,  roui^ily,  a  ft  per  second  for  the 
average  stack;  and,  consequently,  it  was  assumed, 
on  accoimt  of  the  less  dense  medium,  to  show  a 
velocity  of  3  ft  per  second  less  than  the  real 
velocity  of  the  stream  of  gas. 

Barometer  and  weather  conditions  were  noted 
daily,  but  as  the  average  barometric  variati(» 
only  affected  the  draft  aoi  in.,  it  was  neglected 
eventually.  As  all  the  plants  visited  had  either 
a  damper  regtilator  or  ash  pit  blower  regulator,  a 
number  of  readings  were  taken  with  this  on  and 
with  it  off.  Eadi  set  of  readings  was  averaged ; 
and  the  variation  from  the  mean  noted.  This 
was  for  the  purpose  of  obtaining  an  idea  of  the 
efficacy  of  the  apparatus,  and  to  detect  the  pres- 
ence of  tmconsidered  factors.  At  the  lower 
velocities  of  stack  gas,  or  where  the  stack  was 
under-loaded,  the  variations  were  large;  but  at 
high  velocities  they  were  inconsiderable.  Un- 
fortunately the  importance  of  the  pressure  cre- 
ated by  a  wind  blowing  into  an  open  fire-room 
door  was  not  considered  when  the  readings  were 
taken,  and  this  introdoced  an  error  in  several 
instances. 
The  aspirating  effect  of  wind  in  blowing  across 
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the  top  of  the  stack  was  found  to  be  necUgibie; 
in  fact,  when  it  is  considered  that  the  ordtaaiy 
"brisk  wind"  has  no  greater  vchicity  than  the 
gas  in  the  a\xrage  stack— umely,  ao  ft  per 
secood— it  becomes  evideat  that  thb  very 
aon  assan^tioa  is  aot  based  oo  sooad 
ing.  It  is  also  evident  that  no  apyteciable 
change  of  temperature  can  take  place  in  a 
properly  loaded  stack,  because  the  gas  travels  to 
the  top  in  s  to  10  seconds. 

It  was  found  that  the  pyrometer  wu  voy 
slow  ia  action,  in  comparison  with  the  draft 
gauge;  and.  as  the  conditioas  were  soibject  to 
contimal  slight  changes,  a  certain  aowont  of 
error  was  introdoced  from  this  source  also. 

Widi  the  above  readings,  and  a  kaowledte  oi 
the  stack  height,  it  became  possible  to  caknlatc 
the  draft  which  the  stack  should  give  at  its 
base;  and  by  subtracting  from  this  the  actual 
readily  shown  by  the  draft-gauge,  the  loss  of 
head  for  certain  velocities  in  the  stack  were  ob- 
tained. The  results  obtained  are  given  in  Fig.  i. 
being  platted  with  vertical  measurements,  indi- 
cating loss  of  head,  or  draft,  in  inches  of  water. 
and  horizontal  measurements  indicating  veloci- 
ties (not  corrected  fOr  the  action  of  gravity  «■ 
the  tissue  paper). 

It  will  be  observed  that  die  platted  resahs 
take  the  form  of  a  roughly  defined  curves  re- 
gardless of  the  size  of  the  stadc,  showing  that 
resistance  is  not  due  to  friction  ahine.  whi^  a 
determined  by  the  well-established  formula: 
Loss  of  head  =  CV*H/D. 
In  view  of  this  fact  it  might  be  well  to  analyse 
the  forces  and  resistances  acting  on  stack  gases, 
with  the  help  of  Fig.  2.  Assume  a  stack  about 
i.|0  ft  in  height,  with  an  atmospheric  pressure 
at  its  base  of  408  in.  of  vrater,  or  14.75  Ih.  per 
square  inch.  Call  A  the  grate,  B  the  tubes  and 
C  the  breeching.  Let  D  r^resent  the  rough 
sides,  giving  a  skin  friction.  Now,  with  air  at 
about  30"  F.  and  stack  gases  at  560*  F.,  we  may 
expect  that  the  air  between  the  tap  and  dte 
bottom  of  the  stack  will  exert  a  pressure  of  a 
irL  of  water,  and  the  gas  in  the  stack  (being  of 
half  the  density)  will  exert  I  iit  pressure. 
Then  at  the  top  of  the  stack  there  will  be  406 
in.  pressure,  and  at  the  base  inside  i  in.  mof^ 
or  407  in.,  if  the  gas  is  stationary.  However, 
assume  the  gas  is  moving,  and  asstmie  that,  just 
before  exit  the  gas  has  ^  ia  of  pressure  above 
the  atmospheric  pressure  (this  will  be  CMisid- 
ered  later).  Then,  if  the  skin  friction.  D.  b  }i 
in.,  the  pressure  just  above  the  breeching  con- 
nection will  be  40^  in.  -f  I  in.  =  407}^  in.* 
Now,  to  turn  the  gases  from  their  horizontal 
direction  as  they  leave  the  breeching  reqtdres  a 
certain  force.  Calling  thb  \i  in.  the  pressure  at 
the  point  where  the  observations  of  draft  weie 
made  would  be  407H  in.,  and  a  draft  gauge., 
would  show  H  in.  of  draft  at  this  point  whereas 
if  the  gas  were  stationary  the  pressure  would  be 
407  in.  and  the  gauge  would  -read  I  in.  From 
this  it  will  be  seen  that  each  loss  of  draft  or 
head  shown  on  Fig.  i  was  composed  of  three 
separate  resistances:  (i)  exit  veloci^,  (a)  skin 
friction,  (3)  change  of  direction 

To  consider  each  of  these  separately:  When 
air  at  a  small  pressure  flows  through  a  friction- 
less  tube  into  the  atmosphere  it  obtains  velocity 
as  it  enters  the  tube  and  loses  pressure.  In 
other  words,  its  potential  energy  of  pressure 
changes  to  the  kinetic  energy  of  motion.  At 
the  exit  the  kinetic  energy  or  "velocity  head"  w 
dissipated  in  eddies  and  friction  as  each  partide 
g^ves  np  its  velocity  to  other  particles,  and  if  a 
draft  gauge  were  placed  at  the  exit  no  reading 
would  be  shown.  In  the  case  of  a  chimney, 
however,  the  condition  is  pne  where  a  stream 
of  gas  of,  roughly,  half  the  density  of  air,  b 
made  to  issue  from  the  top  of  the  stack,  and  in 
so    doing   it   dbplaces   its   own   volimie   of   the 
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bcarier  mediimi.  Ass«m«  a  frictionless,  weight- 
1e»  iHStoo.  introdnced  momentarily  just  below 
the  top  of  the  suck;  on  its  under  side  it  will 
bare  the  force  due  to  velocity  of  the  gas,  and 
equal  to  A  =  w'/fiM-  and  on  •"  "PP**^  *'**'  '* 
has  air,  to  ino»e  which  at  the  same  velocity  re- 
quires a  force  H  =  r"/644;  but  since  the  density 
of  air  is  twice  that  of  gas,  the  force  or  column, 
H  (although  the  same  height),  weighs  twice  as 
much  as  *;  consequently,  twice  the  force,  which 
the  Telocity  of  gas  exerts  alone,  is  needed  to 
move  the  piston  at  the  velocity  of  the  stack  gas. 

Another  method  of  explaining  this  would  be 
to  consider  a  stack   I   ft.  square,  as  shown  on 
Fig.  3.     Assume  the  velocity  of  the  gas  in  the 
stack,  as  shown,  to  be  21   ft  per  second,  which 
gives  it  velocity  head  of  ao5  in.    Then  assume  a 
wind  blowing  across  the  top  of  the  stack  at  the 
same    velocity,    which    would    give    it    (due    to 
greater  density)   a  velocity  head  of  a  10  in.     By 
conpleting  the  parallelogram  of  forces,  it  is  seen 
that  the   two   forces   will    combine  and   proceed 
at  an  angle  of  36*  30'  from  the  horizontal ;  and, 
as  the  mean  density,  upon  which   the   resultant 
force  of  aii2  in.  acts,  is  .75.  the  velocity  in  that 
direction  will  be  26.7  ft-  per  second.     But  smce 
the  sine  of  a6*  30"  is  0.446,  it  will  be  necessary 
to  have   the    same   amount    of   gas    that    passes 
thnwgh  an  opening    i    ft   square  at  21    ft.  per 
Mcoiid    velocity   pass    across    an    area    of    0.446 
sq.  ft  at  a  velocity  of  26.7  ft  per  second.    This 
is  manifestly  impossible,  and  the  pressure  in  the 
stack  must  be  increased  or  the  stack  velocity  de- 
creased- 

If  the  same  conditions  occur  with  0.05  vn. 
excess  pressure  in  the  stack.  Fig.  4.  the  two 
forces  combine  to  produce  0.141  >"  .  which  acts 
at  45  deg.  from  the  horizontal  and  gives  a  ve- 
locity to  the  combined  gases  of  30  ft-  per  second. 
as  they  have  a  mean  density  of  0.75.  Now,  the 
sine  of  45  deg.  is  0.70:  so  that  we  have  to  pass 
gas  at  30  ft  per  second  across  an  area  of  0.70 
sq.  ft.,  which  makes  a  discharge  of  21  cu.  ft  This 
is  the  exact  amount  of  gas   that   the   sUck   is 

Hence  a  pressure  must  be  exerted  at  the  top  • 
of  the  stack  equal  to  the  difference  between  that 
which   will  move  the  gas  and  that   which   will 
more  the  air  at  the  same  velocity,  or.  roughly, 
R,  =   l/i  CV  -T-      64.  C  being  the   factor   for 
fhtwging  feet  of  air  at  60°  to  inches  of  water ;  or. 
corrected  for  gas  at  500',  this  amounts  to  /?  = 
ooooiiP.    The  second  of  the  resistances,  or  the 
skia  friction  of  the  stack,  is  unquestionably  ex- 
pressed by  the  formula  R,  =  Cl^H  ^  D,  C  being 
a  coosunt  depending  on  the  nature  of  the  sub- 
stances in  contact  and   the   density  of  the  gas. 
Stnrtevant's    factor,    which    is    very    commonly 
nsed    for   the   friction   of   the  air   in    iron  pipe, 
WMid  give.  aUowing  for  the  decreased  density, 
C  =  oooootJaSs;  and  since  it  is  generally  con- 
ceded that  Ais  is  75  per  cent  of  the  factor  for 
brick  dncts,  the  resistance  to  skin  friction  would 
become  /f,  =  oxMOOOsSrH  -r-  D. 

Now.  the  value  of  H  -7-  D  varies  from  IS  to  35 
for  average  sucks,  with  a  mean  of  about  25 ;  and 
by  sabttititting : 

Maximiim  J?.  =  0.000133*^ 

Mean  /?.=    .0000951^ 

Minimum       Ri=^    xxxx>S7y 

The  third  resisUnce,  or  that  caused  by  the 
bend  at  the  base  of  the  stack,  is  one  to  which  it 
is  di£Bcnlt  to  ascribe  an  exact  value.  It  would 
seem  from  Fig.  2  that  the  velocity  head  should 
be  ncstralizcd  by  eddies  due  to  impingement  of 
(he  gM  upon  the  perpendicular  stack  walls.  The 
iftfftfwr>  of  the  bend  would  then  be  the  head 
necessary  to  again  impart  velocity  to  the  gas,  or 

R,  =  OJOOOW^. 

In  several  cases  this  resisUnce  has  been  fomid 
to  agree  with  the  formnla  R»  —  oxxwisw";  and 
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this,  at  18  ft.  velocity,  amounts  to  0.05  in.,  or 
the  amount  allowed  by  Stirling  for  any  bend,  the 
velocities  given  by  their  formula  being  about  18 
ft  per  second.  If  for  want  of  a  Ijetter  estab- 
lished formula  this  be  taken,  the  total  resistances 
are  as  follows: 

Maximum    /?  =  .000393  F* 

Mean    /?  =  .000355  ^'' 

Minimum    i?  =  .0003i7f^ 


Now.  even  with  the  high  velocity  of  30  ft.  per 
second,  the  variation  from  the  mean  is  only 
0.034  in.,  and  this,  when  compared  to  the  draft 
of  the  stack,  or.  say,  I  in.,  is  negligible.  There- 
fore. o.ooo3S5t^.  or.  say.  0.000361^  can  be  taken 
as  a  close  approximation  of  the  loss  of  head  in 
any  stack,  where  V  equals  velocity  of  stack  gas 
in  feet  per  second. 

Stirling  uses  AD  iW*VH  -4-  M*  as  a  formula 
showing  the  loss  of  head  or  draft  m  stacks  "due 
to  inertia  and  friction."  While  this  formula  .s 
incorrect  in  form,  the  constant  used  has  been  un- 
doubtedly determined  by  the  average  of  a  large 
number  of  experiments,  and  for  average  condi- 
tions it  may  be  used  as  a  check.  By  substituting 
for  A  its  equivalent,  ^»Z?'.  and  for  C  its  equiva- 
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lent,  »D.  and  by  using  the  mean  value  for  /,  or 
0.0017,  the  formula  becomes: 

AD  =  0.0018H    iW/A•)\^■'D|rly•). 
Bur  the   weight  of   any  sample   of   flue   gas,   or 
W,    at    average    temperature    varies    but    little 
from    (volume   -7-  23),   and   volume   divided  by 
area  equals  velocity.    Substituting  and  cancelling : 

AD  =  o.ooooi36t^H  -^  T>; 
Then  calling  H  -r-  I>  =  25,  as  before : 

AD  =  0.00034^'. 
This  checks  closely  with  the  previous  formula : 
R  =  0.00036!/". 
The  curves  in  Fig.   5  are  platted  from  these 
two  formulae,  and  from  the  average  of  the  re- 
sults indicated  by  Fig.  I  and  corrected  for  action 
of  gravity  on  the  tissue  paper  used  to  determme 
velocities. 

Now  having  esUblished  the  approximate  rela- 
tion between  velocity  and  loss  of  draft  by  ex- 
periment and  by  theory,  and  having  checked  the 
result  from  past  practice,  it  is  possible  to  make 
use  of  the  curve,  as  follows : 

The  curves  in  Fig.  6  are  based  on  the  principle 
that  if  a  loo-ft.  suck  will  give  a  draft  of  0.61  in., 
with  no  velocity  when  the  outer  air  is  at  the 
temperature  of  70°  Fahrenheit,  and  the  stack 
gas  is  at  the  temperature  of  500'  F..  the  draft  at 
a  velocity  of  10  ft.  per  second  will  be  0.036  in. 
less  [R  =  .00036  X  (10)'].  as  shown  by  Fig.  5.; 
at  20  ft.  velocity  it  will  be  0.144  if.,  less.;  at  30 
ft  velocity  it  will  be  0.324  in.  less,  and  so  on. 
These  results,  shown  in  the  form  cf  a  curve  for 
a  lOO-ft  suck,  give  the  drafts  which  may  be 
expected  at  various  velocities.  Curves  for  sucks 
of  other  heights  are  laid  off  in  the  same  manner. 
Since  these  curves  are  based  on  a  stack  tem- 
perature of  500°   F.,  and  since  this  temperature 
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may  sometimes  be  as  high  as  600°  F.,  it  is 
necessary  to  consider  the  effect  of  this  variation. 
With  600°  F.  temperature  an  88-ft.  stack  pro- 
duces about  the  same  draft  as  a  loo-ft  stack 
with  500°  F.  temperature.  Therelore,  if  a  tem- 
perature of  600°  F.  is  expected  (from  over- 
rating boilers  or  other  causes),  and  a  draft  of 
1  in  is  required,  the  stack  which  gives  88  per 
cent,  of  this,  or  0.88  in.,  is  the  one  to  be  taken 
from  the  curves  of  Fig.  6. 

To  consider  now  the  ability  of  a  stack  to  carry 
off  gas:  The  volume  of  stack  gas  produced  in 
any  power  plant  is  primarily  dependent  upon  the 
weight  of  coal  burned.  It  is  Else  dependent 
upon  the  temperature  of  the  gas  and  upon  the 
amount  of  excess  air  used  in  the  combustion  of 
the  coal.  The  extreme  variation  of  temperature, 
with  fair  practice,  is  to  600°  F.,  which  makes  an 
increase  in  volume  of  10  per  cent  The  factor 
of  excess  air  is,  however,  a  large  one.  One 
pound  of  coal  when  completely  burned  requires, 
under  very  good  conditions,  200  cu.  ft.  of  air; 
under  good  conditions,  250  cu.  ft  of  air;  under 
poor  conditions,  300  cu.  ft  of  air. 

Thin  fires,  irregular  stoking  and  excessive 
drafts  are  conditions  which  should  not  occur  in 
a  modern  boiler  room,  and  so  need  not  be  con- 
sidered. 

Now,  250  cu.  ft.  of  air,  after  burning  i  lb.  of 
coal  and  being  reduced  in  temperature  to  500°  F., 
makes  a  volume  of  about  450  cu.  ft  of  flue  gas; 
and  if  the  stack  velocity  is  i  ft  per  second,  or 
3,600  ft.  per  hour,  the  area  of  stack  necessary  to 
carry  off  gas  from  the  combustion  of  i  lb.  of 
coal  per  hour  i,s,  under  the  above  conditions, 
450  -=-  3.600  *=  0.125  sq.  ft.  Therefore,  by  di- 
viding the  area  of  any  stack  by  0125  the  number 
of  pounds  of  coal  that  the  stack  will  handle  at  a 
velocity  of  I  ft  per  second  is  obtained;  or, 
multiplying  the  required  weight  of  coal  in  pounds 
per  hour  by  0.125,  gives  the  necessary  stack  area 
for  a  velocity  of  I  ft.  per  second. 

The  actual  area  of  a  stack,  however,  is  not  all 
effective.  There  is  a  layer  of  gas  at  the  sides 
which  is  stationary  or  nearly  so.  The  thickness 
of  this  probably  varies  with  the  velocitj',  but 
Kent  assumes  it  as  2  in.  thick  for  all  stacks,  and 
following  this  principle  as  one  of  long  estab- 
lished use.  a  4-ft  stack  would  have  an  effective 
area  of  10.44  sq.  ft.,  and  at  i  ft  per  second 
velocity  would  carry  off  gas  from  84  lb.  of  coal 
per  hour.  At  5  ft.  per  second  velocity  it  would 
handle  418  lb.,  and  at  10  ft.  per  second,  836  lb. 

By  applying  this  method  to  various  sizes  of 
stacks,  the  table  under  Fig.  6  was  prepared, 
and  with  the  combined  curve  and  table  it  is 
possible  to  give  the  necessary  height  and  diam- 
eter of  a  stack  which  will  maintain  a  given 
draft  at  the  base  while  carrying  off  the  gas 
produced  by  the  combustion  of  a  given  weight 
of  coal  per  hour. 

The  object  of  maintaining  draft  at  the  base  of 
a   stack   is   to   overcome   the   resistances   of   flue 
and  boiler  and  to  produce  sufficient  vacuum  over 
the  fire  to  give  the  necessary  rate  of  combustion. 
The    relation    of   vacuum    over   fire,   or    furnace 
draft  to  the  number  of  pounds  of  coal  burned 
per   square  foot  of  grate  per  hour  is  a  subject 
which  is  hardly  within  the  scope  of  this  article. 
It    is   affected    largely   by   the    care    with    which 
the  firing  is  done  and,  with  the  coking  coals  of 
the  Eastern    States,   depends   on   how   often   and 
how  well  the  lumps  of  coke  are  broken  up.     It 
is  also  affected  by  the  class  of  fuel,  but  as  anthra- 
cite is  no  longer  a  commercial   steam   fuel,  soft 
coal  need  only  be  considered.   Owing  to  the  wide 
use  of  stokers,  soft  coal  slack  will  soon  be  about 
as  high  priced  as  run  of  mine  coal.     In  fact,  at 
the  prevailing  prices,  run  of  mine  coal  is  by  far 
the  better  fuel   commercially  in  almost  all  parts 
of   the   country;   hence   slack   coal    need   not   be 
considered   under  ordinary   conditions,  and  with 
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average  firemen  the  following  rates  may  be  ex- 
pected for  run  of  mine  coal : 


Eastern     Coal. 

Coal  per 
sq.  ft. 
Draft  of  grate. 

0.30  in 141b. 

0.30    " 19  " 

0.40   " 24  " 

0.50    " 28  ■• 


Western   Coal. 

Coal  per 
sq.  ft. 
Draft.  of  grate. 

0.20  in 18  lb. 

0.30  " 24  " 

0.40  " 30  " 

0.50  " 35  " 

These  figures  may  be  greatly  exceeded  under 
favorable  conditions. 
Stirling   gives   a   curve   showing  a   rate   of  50 
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Resistances  of  Boilers. 

Babcock  &  Wilcox,  double  deck 0.40  in. 

Babcock  &  Wilcox,  standard 0.30  " 

Stirling    0.20  " 

Heine    0.20  " 

Return    tubular o.io  " 

Upright 0.00  " 

(For  25  per  cent,  overrate  multiplied  by  i.S.) 

The  resistance  of  each  100  ft.  of  straight  flue 
may  be  considered  as  0.05  in.,  and  the  resistance 
of  each  bend  as  0.05  in.  These  values  are,  of 
course,  dependent  upon  the  size  of  the  flue  and 
the  velocity  of  the  gas  in  it,  which  should  be 
about   20   ft.   per   second   under   ordinary  condi- 
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lb.  coal  per  square  foot  of  grate,  with  a  draft 
of  0.40  in.,  and  Whitham  records  a  test  where 
0.30  in.  gave  a  rate  of  32  lb.  of  coal  per  square 
foot,  but  such  results  could  not  be  expected  in 
every  day  practice.  In  fact,  dirty  or  uneven  fires, 
holes  or  large  lumps  of  coke  may  easily  reduce 
the  figures  in  the  table  50  per  cent.  Iri  one 
plant  examined  by  the  writer  a  draft  of  0.70  in. 
only  produced  a  rate  of  20  lb,  with  good  Penn- 
sylvania coal  mixed  with  40  per  cent,  of  yard 
screenings,  because  the  firemen  spoiled  the  fires 
by  excessive  slashing  and  did  not  keep  the  sur- 
face well  broken  up  and  even. 

The  resistances  of  the  various  types  of  boilers 
have  been  found  to  be,  roughly,  as  follows,  when 
delivering  rated  capacity  under  ordinary  con- 
ditions of  operation: 


tions.  This  velocity  gives  very  large  flue  areas, 
compared  with  past  practice,  but  it  is  nearly 
always  cheaper  to  build  large  flues  than  high 
stacks. 

To  take  a  concrete  eiample:  Assume  a  bat- 
tery of  Babcock  &  Wilcox  boilers,  which  are  to 
run  at  rating.  They  are  connected  to  a  hori- 
zontal flue  100  ft.  long,  which  makes  one  bend 
before  entering  the  stack.  The  uptake  from  each 
boiler  enters  the  main  flue  at  right  angles.  The 
boilers  are  to  furnish  3,000  h.-p.  by  burning  a 
fair  grade  of  Eastern  coking  coal,  giving  i  h.-p. 
for  each  4  lb.  of  coal  burned,  and  hence  12,000  lb. 
of  coal  are  to  be  burned  per  hour.  Assume  the 
total  grate  area  of  all  boilers  to  be  500  sq.  ft., 
then  24  lb.  of  coal  must  be  burned  on  each 
square    foot   per   hour,    and    from    the   table    of 
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rates   of  combustion   it  is   seen   that  O.40  in.   of 
draft  must  be  given  over  the  fire. 

Now,  there  will  be  needed  0.4  iru  draft  for 
the  furnace,  0.3  in.  to  overcome  boiler  resistance, 
0.05  in.  to  overcome  the  bend  at  each  uptake, 
0.05  in.  for  the  100  ft.  of  main  flue,  and  o.os  in. 
for  the  bend  in  the  main  flue.  This  gives  a 
total  of  0.85  in.  needed  at  the  stack  base. 

Referring  to  the  vertical  division  marked 
"draft"  on  Fig.  6  and  selecting  the  point  corre- 
sponding to  0.85  in.,  it  is  seen  that  a  horizontal 
line,  drawn  from  this  point,  crosses  the  curve 
marked  "iso-ft.  stack"  directly  above  the  ve- 
locity of  IS  ft.,  meaning  that  a  150-ft.  stack  will 
give  0.85  in.  draft  when  the  velocity  is  15  ft.  per 
second.  Extending  the  horizontal  line  to  the 
curve  of  the  175-ft  stack,  it  is  seen  that  the 
velocity  nearest  to  being  below  the  intersection 
is  25  ft.,  meaning  a  175-ft.  stack  will  maintain 
0.85  in.  of  draft  and  a  velocity  of  25  ft.  per 
second.  In  the  same  way  a  200-ft.  stack  is 
shown  to  give  0.85  in.  of  draft  and  35  ft.  velocity. 

Now  referring  to  the  table  of  Fig.  6,  it  is  seen 
that  if  12,000  lb.  of  coal  are  to  be  burned  with 
a  stack  velocity  at  15  ft.,  or  that  given  by  a  150- 
ft.  stack  maintaining  0.85  in.  of  draft,  the  stack 
must  be  nearly  12  ft.  in  diameter  (which  diam- 
eter will  handle  12,800  lb.  of  coal  at  this  ve- 
locity). But  if  the  stack  is  175  ft.  high  and 
the  velocity  is  25  ft.,  the  diameter  need  only  be 
9  ft.,  or  if  the  stack  is  200  ft.  high  it  need  be 
only  8  ft.  in  diameter. 

The  horizontal  line  showing  o.Ss  in.  of  draft 
crosses  the  curve  of  the  150-ft.  stack  outside  of 
the  heavily  marked  part  of  the  curve,  and  this 
indicates  a  velocity  too  low  to  be  economical. 
Except  under  extraordinary  conditions,  the  175- 
ft.  by  9-ft.  stack  will  be  cheaper  than  and  pref- 
erable to  the  150  X  i2-ft.  It  will  undoubtedly 
contain  less  brick  and  will  be  less  liable  to  the 
effect  of  outside  conditions. 

Suppose  that  it  is  desired  to  get  the  same 
horse-power  by  reducing  the  number  of  boilers  or 
by  over-rating  the  boilers  25  per  cent.,  and  say 
that  the  grate  area  is  proportionately  larger  and 
the  fireman  careless.  Then  it  may  be  expected 
that  the  flue  temperature  will  go  up  to  600°  F. 
and  that  uneven  fires  will  bring  up  the  volume  of 
air  per  pound  of  coal  to  300  cu.  ft.  Then  if  the 
total  grate  area  again  is  500  sq.  ft.  the  sum  of 
resistances  will  be  0.30"  X  1^4  -f  0.05  -\-  0.05 
-f  0.05  =  i.oo  in. ;  but  as  the  temperature  is  600" 
F.,  it  is  necessary  to  figure  on  only  88  per  cent 
of  this,  or  0.88  in. 

The  coal  actually  to  be  burned  will  be  12,000 
lb.  per  hour,  but  since  temperature  is  600°  F., 
its  equivalent,  or  12,000  X  i.io  =  13.200  lb., 
must  be  allowed  for.  Also,  since  excess  air  is 
to  be  increased,  the  equivalent  of  coal  properly 
burned  is  13,200  X  I-20  =  15,800  lb. 

The  table  shows  that  a  lo-ft.  stack  handles  at 
B5  ft.  velocity  14,650  lb.  of  coal,  and  at  30  ft 
velocity  17,500  lb.  of  coal;  and  as  the  horizontal 
line  of  0.88  in.  of  draft  crosses  the  i7S-ft  stack 
curve  at  about  27  ft.  velocity,  it  may  be  ex- 
pected that  a  175  X  lo-ft  stack  will  handle 
16,100  lb.  of  coal,  which  is  just  above  the  re- 
quired amount  of  15,800  lb.,  so  that  the  necessary 
stack  is  175  X  10  ft 

To  consider  another  problem  which  often 
arises,  namely,  that  of  determining  the  height  of 
stack  to  be  added  in  case  of  an  increase  of 
horse-power  in  an  old  boiler  plant :  '  Assume 
that  the  foregoing  plant  has  a  stack  175  x  9  ft. 
and  that  it  becomes  necessary  to  add  1,000  boiler 
horse-power  to  the  plant,  the  new  boilers  to  be 
similar  to  the  old  ones  in  every  way,  and  led 
into  the  stack  by  a  separate  connection  or  by  a 
properly  enlarged  breeching.  Then  the  amount 
of  draft  at  the'  stack  base  will  not  have  to  be 
increased,  but  the  velocity  of  the  stack  gas  must 
be  increased  to  take  care  of  the  extra  4,000  lb. 
of  coal  burned  per  hour. 
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Kcierring  to  the  table  of  pounds  of  coal 
fcft.1^  Fig.  6^  it  is  seen  that  if  16,000  lb.  are  to 
b*  banwd  and  the  stack  is  9  ft.  in  diameter,  tht 
will  have  to  be  nearly  35  ft.  per  second, 
this  velocity  in  a  9-iv  stack  carries  off 
gas  fran  16^500  lb.  of  coal  per  hour.  A  vertical 
liae  dnwn  from  the  point  showing  ^  fL  ve- 
lodQr  intersects  the  horixontal  line  of  0.85  in. 
draft  jnst  above  the  curve  for  the  aoo-ft.  stack, 
or  where  the  curve  for  a  305- ft.  stack  would 
ke;  or,  in  other  words,  it  is  necessary  to  "top 
OMt"  Ibe  oM  stack  30  ft.  This  will  undoubtedly 
be  ckcaper  than  building  a  new  stack  and 
io— datioB  for  the  new  boilers. 

The  proper  areas  for  breechings  which  will 
give  a  vdodty  of  ao  ft  per  second  may  be 
from  the  column  showing  effective  areas 
to  the  various  weights  of  coal 
per  hour  in  the  column  under  ao-ft. 
vdodty. 

Now  by  comparing  the  figures  given  in  the 
first  of  the  foregoing  examples  and  Kent's  table 
of  diimney  capacity,  it  is  seen  that  in  Kent's 
table  a  stack  175  x  Syi  ft.  will  serve  2.300  h.-p. 
«r  bora  about  12.000  lb.  of  coal.  This  is  a 
Hnaller  stack  than  is  indicated  in  the  example. 
bat  if  the  draft  over  the  fire  is  set  at  030  in. 
instead  of  Ol^o  in.,  and  the  draft  at  the  stack 
base  redoced  to  0.75  in.,  the  table  in  Fig.  6 
ibo»i  that  about  12000  lb.  can  be  handled  by  a 
i7S  X  8-ft  stack.  If  in  the  same  example  tubular 
boilers  are  used  instead  of  Babcock  &  Wilcox, 
ami  tbe  necessary  draft  reduced  to  0.55  in.,  the 
•tadc  may  be  reduced  to  133  ft.  in  height,  if  the 
Sameter  is  kept  at  9  ft. ;  or  if  the  dimensions 
•re  kept  at  175  x  8^  ft  it  will  bum  16.500  lb. 
of  coaL 

Referring  again  to  the  formula  //  =  (0.3 
h.-p./£)*,  with  regard  to  the  velocity  it  gives 
and  the  drafts  exerted  at  stack  bases,  it  is  evi- 
dent that,  since  the  height  is  made  a  function  of 
borte-power  divided  by  area,  the  velocity  for 
any  height  is  constant  These  velocities,  drafts 
and  percentages  of  total  drafts  are  shown  below 
fa  a  table: 

Effecthre  drift  Per  cfnt.  of  total 
■rfi^                  Velocity.  at  buc.  draft  exerted. 

fM  It. J7  ft.  i.jt  in.  7jpercenL 

—  Z "Z  '■"  -  'J    " 

—  Z *•  I  ••*  -  'S 

•5- m'  4«-  79      '• 

Proa  diis  it  is  easily  seen  why  stacks  designed 
Crooi  tMs  formula  give  good  results  if  the  cor- 
rect height  is  choseiL  It  also  accounts  for  the 
«i«ntt¥)M  saying  that  for  the  taller  stacks  Kent's 
foratnla  gives  excessive  diameters,  because  it  is 
•ddora  that  the  draft  at  the  base  of  a  stack  has 
to  be  over  tJOO  in.,  and  consequently  there  would 
be  at7  to  0.38  in.  wasted  which  could  have 
been  applied  to  increasing  the  velocity  and  de- 
creasing the  diameter. 

To  return  to  the  questions  in  the  opening  para- 
graph: Reducing  a  150  x  6-ft.  stack,  burning 
SJOeo  Ih.  of  coal,  to  a  diameter  of  5  ft  will  de- 
crease the  draft  a30  in.  Reducing  the  height  to 
too  ft  win  also  decrease  the  draft  0.30  in.  If 
we  add  spo  h.-p.  to  the  plant,  without  increasing 
the  grate  area  under  each  boiler,  the  stack  must 
be  increased  to  aoo  ft.  in  height.  Introducing 
farced  draft  will  allow  the  furnace  draft  to  be 
applied  to  increasing  velocity;  if  this  be  0.40  in. 
it  will  enable  the  stack  to  carry  T.600  h.-p.,  or 
bom  8,000  lb.  coal  per  hoar. 
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stack  for  a  battery  of  Babcock  &  Wilcox  boilers, 
it  would  give  for  a  battery  of  Manning  upright 
boilers  a  structure  vastly  in  excess  of  the  re- 
quirements.' 1  tried  to  make  it  clear  in  my  book 
that  the  formula  was  to  be  used  after  the  height 
had  been  assumed,  see  pages  734-6. 

"I  have  looked  into  Mr.  Kingsley's  paper  to 
see  how  he  would  solve  a  practical  problem  of 
burning  12,000  lb.  of  coal  per  hour  under  B.  &  W. 
boilers.  He  says  that  for  a  175-ft.  stack,  the 
diameter  need  only  be  9  ft  My  table  shows  that 
for  a  175-ft  stack,  102  in.  diameter  will  give 
11,500  lb.  of  coal  per  hour,  and  if,  as  is  gener- 
ally believed,  my  table  errs  on  the  safe  side,  then 
IQ2  in.  diameter  inay  be  considered  enough  for 
12,000  lb.  of  coal,  instead  of  108  in.  that  Mr. 
Kingsley's  formula  would  give.  Mr.  Kingsley, 
however,  states  that  if  the  diimney  is  200  ft. 
high,  it  need  only  be  8  ft  in  diameter.  My  fig- 
ure for  a  chimney  of  that  size  is  2,167  X  S.  or 
only  10,835  lb.  of  coal,  so  there  is  a  consider- 
able lack  of  harmony  between  Mr.  Kingsley's 
method  and  my  own.  For  a  175-ft.  stack  he 
would  give  a  larger  diameter  than  I  would  and 
for  a  250-ft.  stack  he  would  give  a  smaller  diam- 
eter. In  the  absence  of  experimental  proof  I 
should  prefer  to  use  my  method. 

"Mr.  Kingsley's  method  of  proportioning  a 
stack  seems  to  be  a  rather  roundabout  one,  in- 
volving a  knowledge  of  what  drafts  are  required 
to  burn  different  kinds  of  coal  at  different  rates 
of  combustion,  what  velocities  are  needed  in 
fhimneys  to  carry  off  the  gases,  and  what  re- 
dstances  to  draft  there  are  in  different  kinds  of 
boilers  and  in  flues  and  bends.  Many  of  these 
data  are  imperfectly  known,  and  one  of  them, 
the  resistance  on  the  bed  of  coal  on  the  grate 
may  vary  from  minute  to  minute  through  a  wide 
range.  It  would  seem  to  be  just  as  well  to 
have  a  purely  empirical  method  of  selecting  the 
height  of  the  chimney ;  that  is,  to  find  out  from 
boiler  manufacturers  or  others  what  height  of 
chimney  they  have  found  suitable  for  different 
rates  of  combustion  with  different  kinds  of  coal, 
and  then,  using  that  height,  take  the  diameter 
from  my  table.  In  the  more  than  twenty  years 
that  my  table  has  been  before  the  public,  I  have 
never  heard  objection  to  it  on  the  ground  that  it 
gave  too  small  an  area  of  chimney.  It  has  often 
been  objected  to  for  giving  a  chimney  larger 
than  was  necessary,  but  that  is  a  good  fault,  and 
I  have  never  had  sufficient  evidence  of  the  fault 
being  large  enough  to  warrant  the  figures  or  the 
formula  being  changed." 


This  article  refers  in  a  number  of  places  to 
the  well-known  chimney  formula  originated  by 
Prof.  William  Kent,  dean  of  the  College  of  Ap- 
plied Science  at  Syracttse  University.  Proofs  of 
the  article  were  accordingly  submitted  to  him 
and  he  has  furnished  the  following  comments : 

"There  is  one  statement  by  the  author  that 
I  do  not  think  quite  fair  to  my  formula.  He 
•ajrs,  Tt  is  manifest  that  if  it  gave  a  satisfactory 


The  Mississippi  River  Bridge,  at  St  Louis, 
of  the  Illinois  Traction  System,  commonly 
known  as  the  McKinley  syndicate,  was  started 
on  Dec.  8  by  launching  the  foundation  caisson 
for  one  of  the  channel  piers  on  the  Illinois  side 
of  the  river.  The  bridge  will  span  the  river  from 
the  town  of  Venice,  just  north  of  East  St  Louis, 
on  the  Illinois  side,  to  the  northern  part  of  St. 
Louis,  on  the  Missouri  side,  the  location  being 
about  8  miles  south  of  the  Merchants  Bridge. 
The  structure  will  consist  of  three  channel  spans, 
the  middle  one  523  ft  long,  and  the  other  two 
521  ft  long,  with  three  short  approach  truss 
spans  on  the  Missouri  side  and  two  on  the  Illi- 
nois side.  The  piers  will  be  of  concrete  with 
stone  facing  and  granite  coping.  Those  for  the 
main  spans  will  be  carried  down  60  to  65  ft.  to 
bed  rock,  while  the  approach  piers  will  rest  on 
piles.  The  bridge  has  been  designed  for  two 
120-ton  electric  locomotives,  and  will  be  heavier 
than  either  of  the  other  St.  Louis  bridges.  In 
general  outlines  it  is  similar  to  the  Merchanu 
Bridge,  but  differs  in  details.  Tbe  wagon  ways 
will  probably  be  located  in  the  center  at  first, 
but  as  traffic  increases  will  be  placed  outside  the 
trusses  on  cantilever  supports.  Mr.  Ralph  Mod- 
jeski.  Chicago,  as  consulting  engineer  for  the  St 
Louis  Electric  Bridge  Co.,  designed  the  structure. 
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Mechanical  Plant  of  the  Brooklyn  Institute 
Building.— II. 

yentilation.—Tht  building  of  the  Brooklyn  In- 
stitute of  Arts  and  Sciences  is  devoted  to  a 
variety  of  museum  and  educational  purposes,  in- 
cluding extensive  museums  of  natural  history, 
archaeology,  anthropology  and  ethnology,  a  large 
gallery  and  sculpture  hall,  an  auditorium  seat- 
ing 1,500  persons  and  laboratories,  studies  and 
work-rooms,  all  of  which  are  largely  public  in 
character,  so  that  it  is  desirable  to  provide  for 
thorough  ventilation.  Mechanical  ventilation  had 
been  provided  for  in  the  original  west  wing  of 
the  building,  including  both  fresh  air  supply  and 
exhaust  ventilation  in  capacity  sufficient  to  clear 
the  air  in  all  departments  when  crowded  with 
visitors,  and  this  provision  has  also  been  made  a 
feature  of  the  second  and  third  sections  of  the 
building,  recently  completed.  Ventilation  has  been 
provided  for  in  practically  all  rooms  above  the 
cellar,  in  capacities  sufficient  for  maximum  nor- 
mal occupancy  while  in  the  auditorium  special 
provisions  were  made  for  ventilation  along  the 
lines  of  the  best  practice  in  theatre  and  lecture 
hall  ventilation. 

The  ventilation  systems  were,  owing  chiefly  to 
the  construction  of  the  building  in  sections  at 
different  times,  laid  out  independently  for  each 
section.  Each  division  requires,  on  account  of 
'the  size  of  the  building,  an  Equipment  of  large 
capacity  and  extensive  duct  systems  for  air  dis- 
tribution and  gathering  systems,  the  central  sec- 
tion having  an  additional  system  independent  of 
that  for  general  ventilation  which  is  intended  to 
serve  the  auditorium  only.  There  is  to  be  no- 
ticed a  lack  of  uniformity  in  capacities  between 
the  ventilating  equipment  in  the  different  sections 
which  is  due  largely  to  the  varying  purposes  for 
which  the  different  portions  of  the  building  are 
used.  The  systems  vary  in  capacities  from  30,000 
to  over  50,000  cu.  ft.  per  minute  of  fresh  air  sup- 
ply and  from  26,000  to  50,000  cu.  ft.  of  exhaust, 
the  capacity  of  supply  generally  exceeding  that 
of  exhaust  ventilation  to  create  a  plenum  within 
the  building.  The  fresh  air  supplies  are  all 
cleansed  by  cheese-cloth  filters  of  the  usual  con- 
struction and  the  systems  are  fitted  with  temper- 
ing coils  and  moistening  pans  for  the  control  of 
the  temperature  and  the  humidity  of  the  air  de- 
livery. 

The  ventilation  is  planned  throughout  the  en- 
tire building  for  downward  circulation  of  air, 
the  fresh  air  supply  being  admitted  through  reg- 
isters in  the  upper  side  walls  near  the  ceiling  line, 
except  in  special  cases  where  the  outlets  are  lo- 
cated in  the  ceiling,  while  the  exhaust  register 
openings  are  almost  all  located  at  or  near  the 
floor  level ;  in  toilets  and  where  heat  removal 
was  deemed  of  importance,  there  are  top  exhaust 
openings.  Thorough  distribution  of  the  supply  is 
provided  by  well-studied  arrangements  of  regis- 
ters in  all  rooms,  which,  in  their  relation  to  the 
exhaust  registers,  direct  currents  of  air  into  all 
corners.  In  all  of  the  larger  rooms  there  are 
two  or  more  sets  of  supply  and  exhaust  regis- 
ters, there  being  in  some  of  the  larger  museum 
and  laboratory  rooms,  of  a  maximum  size  of 
38  x  108  ft.  in  plan,  as  many  as  six  and  eight 
registers  each  for  supply  and  exhaust.  In  the 
smaller  rooms  such  as  used  for  offices  and  aux- 
iliary work  rooms  which  range  in  size  from  12 
x  20  ft  to  15  X  40  ft,  there  are  uniformly  two 
each  for  supply  and  exhaust,  but  the  locations 
chosen  are  so  separated  as  to  render  the  circula- 
tion general  and  positive.  Exceptions  to  this  are 
to  be  noted  only  in  the  auditorium,  where  a  spe- 
cial system  has  been  installed  and  in  the  toilet 
rooms,  which,  of  course,  have  exhaust  ventilation 
connections  only,  with  fresh  air  supply  connec- 
tions omitted  other  than  in  the  form  of  louvres 
in  the  panels  of  the  doors  connecting   with   the 
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outside  or  the  corridors  through  which  air  may 
enter  to  replace  that  exhausted.  The  general  ar- 
rangement of  register  openings  was  affected 
somewhat  by  the  desire  to  confine  the  duct  ris- 
ers connecting  with  them  to  certain  rows  of  in- 
side partition  walls  in  which  they  may  be  con- 
cealed with  the  least  amount  of  interference  with 
the  interior  arrangement  and  the  daylight  light- 
ing from  side  windows.  As  may  be  noticed  from 
the  general  first  floor  plan  of  the  building,  in 
the  original  west  wing,  all  of  the  duct  risers  are 
arranged  in  the  cross-wise  partition  walls  with 
none  in  the  side  walls,  but  in  the  new  easterly 
wing  ducts  have  been  placed  in  the  side  walls  to 
a  limited  extent  where  found  desirable  for  better 
distribution  connections.  In  the  central  section 
of  the  building  the  duct  risers  are  very  generally 
distributed,  being  carried  up  for  the  greater  part 
in  furred  enclosures  which  were  provided  for 
the  interior  decorative  construction. 

As  there  were  no  definite  ventilation  require- 
ments imposed  in  the  various  parts  of  the  build- 
ing, as  the  conditions  of  occupancy  are  in  all 
portions  except  the  auditorium  irregular  and  in- 
definite, the  design  of  the  ventilating  equipments 
was  merely  based  on  the  desirable  ventilation 
rates  of  from  three  to  four  changes  of  air  per 
hour   in   all   rooms   which   it   is   thought   will  be 
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duct  systems  and  roof  discharge  outlets,  except- 
ing in  the  case  of  the  auditorium  system,  where 
owing  to  concentrated  space  ventilated  it  was 
thought  desirable  to  locate  this  fan  in  the  base- 
ment alongside  of  that  for  fresh  air  supply.  The 
fans  are  all  motor  driven  with  the  exception  of 
that  for  fresh  air  supply  in  the  old  west  wing, 
in  which  case  the  direct  connected  steam  en- 
gine drive  which  was  originally  installed,  has 
been  retained.  In  the  case  of  the  auditorium  sys- 
tems where  both  fresh  air  supply  and  exhaust 
fans  are  both  located  in  the  basement,  they  have 
been  arranged  side  by  side  with  a  tandem  drive 
from  a  single  large  motor. 

The  principal  details  of  the  fan  equipments, 
their  drives  and  tempering  coils  are  presented 
in  an  accompanying  table.  The  fans  of  the 
centrifugal  type  are  all  three-quarter  housed  steel 
plate  blowers  supplied  with  the  tempering  coils 
by  the  B.  F.  Sturtevant  Co.,  and  are  for  the 
greater  part  installed  with  top  horizontal  dis- 
charge casings.  They  have  single  direct  con- 
nected drives  with  the  exception  of  the  systems 
supplying  fresh  air  to  the  central  portion  of  the 
building  where,  on  account  of  the  large  volume 
of  supply  required,  and  also  of  lack  of  space  for 
a  very  large  unit,  two  smaller  units  were  in- 
stalled which  are  coupled  in  tandem  to  a  single 
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Each  of  the  intakes  is  fitted  with  a  filter  of  the 
usual  zigzag  frame  construction  with  cheese-cloth 
as  the  filtering  medium,  the  areas  of  which  cloth 
are  proportioned  in  relation  to  the  maximum  fan 
capacities  as  to  secure  low  rates  of  filtering  ve- 
locities, which  range  from  50  to  70  ft.  per  min- 
ute in  the  various  filters.  The  higher  filter  veloc- 
ity of  approximately  70  ft.  per  minute,  is  to  be 
found  in  the  filter  for  the  central  portion  which 
supplies  the  two  fans,  one  for  general  ventilation 
and  the  other  that  for  the  auditorium;  as  the 
auditorium  is  to  be  used  only  occasionally  and 
presumably  at  such  times  as  the  remainder  of 
the  building  will  be  closed,  an  area  of  filtering 
medium  was  chosen  which,  while  causing  a  rather 
high  rate  of  flow  if  for  both  systems  should  hap- 
pen to  be  operated  to  maximum  capacity  simul- 
taneously, will  in  all  probability  be  rarely  if  ever 
operated  under  this  condition  of  maximum  capac- 
ity. The  filters  are  of  the  usual  construction 
consisting  of  light  wooden  frames  carrying  wire 
netting  over  which  the  cloth  is  tightly  stretched, 
which  are  mounted  in  light  galvanized  iron 
framework  with  fittings  for  clamping  them  in 
place  air-tight;  duplicate  filter  screens  are  pro- 
vided to  enable  replacements  of  those  in  service 
for  cleaning.  The  filters  for  the  central  portion 
and  the  west  wing  are  located  in  separate  filter 
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ample  for  all  ordinary  conditions.  In  the  audi- 
torium in  the  basement  of  the  central  portion, 
however,  the  conditions  were  more  definite,  ven- 
tilation being  required  at  the  rate  of  30  cu.  ft. 
per  person  for  the  average  audience  expected  in 
attendance.  The  sizes  and  arrangements  of  the 
fan  equipment  were  decided  by  the  construction 
of  the  different  sections  of  the  building  at  de- 
tached intervals,  a  single  unit  each  for  both  fresh 
air  supply  and  exhaust  being  installed  in  each 
section  of  sufficient  capacity  to  handle  that 'gen- 
eral division  of  the  building,  while  basement  or 
cellar  locations  for  the  fresh  air  supply  blowers, 
with  convenient  filtered  air  intakes,  were  chosen 

Details  of  Fan  Equipment  por  Ventilation  of 

r-;Size  of  Fan  Wheel.^,  Size  of 

Section  Served          Diam.,  ft.         Width,  ft.  Motor,  h.p. 

West    wing 8                     4  (loxi2-in. 

engine) 

West   wing    5                 disc  10 

Central     portion 2-7                    3  18 

Central    portion 7                disc  10 

Auditorium    8                     4 1  _ 

Auditorium     7  4) 

East   wing   9                  AVt  I4 

East  wing   6                disc  15 

with  exhaust  fans  in  the  attic.  In  the  original 
west  wing,  the  fresh  air  blower  was  located  in 
the  west  end  of  the  basement,  the  greater  part  of 
which  floor  is  utilized  for  museum  purposes,  and 
the  distribution  duct  line  concealed  in  furred  ceil- 
ing construction,  but  in  the  central  portion  and 
the  new  east  wing,  the  sharp  descent  in  the  grade 
at  that  portion  of  the  site  facilitated  the  provision 
of  sub-floors  which  are  used  solely  for  the  me- 
chanical equipment  and  thus  without  waste  of 
valuable  space  above  ground  level.  In  the  two 
latter  cases  the  distribution  duct  lines  are  car- 
ried on  the  cellar  ceiling  exposed,  the  trunk  duct 
and  branches  being  covered  with  asbestos  block 
and  canvas.  For  the  fresh  air  supply,  fans  of 
the  centrifugal  type  were  selected  in  all  cases, 
while  for  exhaust,  disc  fans  were  installed  in 
attic  locations  where  convenient  to  the  gathering 
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Main    Floor   Plan    of  the   Brooklyn    Institute   Building, 
Showing    Ventilation    Outlets. 


motor  drive  and  have  connections  in  multiple 
for  both  intake  and  delivery.  The  motors  in- 
stalled are  all  C.  &  C.  direct-current,  slow-speed 
motors  which  are  operated  on  separate  power 
circuits  from  the  local  power  plant  supply,  their 
control  being  in  the  local  distributing  switch- 
boards in  each  section  of  the  building;  they  are 
fitted  with  Cutler-Hammer  starting  boxes  fitted 
with  both  overload  and  underload  release  to  per- 
mit of  their  being  operated  with  a  minimum  of 
attention.  The  fresh  air  blower  in  the  west  wing 
is    driven  by    a    ioxi2-in.    Sturtevant    horizontal 

Brooklyn  Institute  Building. 

/—Tempering  Coils.-., 
Speed,       Capacity,  cu.  ft  per  min.     No.  of  H't'g  Surface, 
r.p.m.         Supply.            Exhaust.      Sections.         sq.  ft. 
140  31,600  8  1,84s 


140  

165  54,100 

225  , 

140  31.S00 

140  

130  43.000 

275  


1,800 


30,700 

10 

49,700 

7 

26,000 

7  2,000 

38,000  ..  

automatic  steam  engine  which,  as  stated  in  the 
preceding  article,  receives  steam  from  the  high 
pressure  system  from  the  power  plant  and  ex- 
hausts locally  into  the  low  pressure  heating  main 
which  centers  in  that  wing. 

The  fresh  air  fans  have  short  direct  intake  con- 
nections made  in  the  most  convenient  manner  to 
the  outside  air,  at  low  levels,  the  intake  air  be- 
ing cleansed  by  cheesecloth  filters.  The  west 
wing  fan  intake  is  through  a  grilled  window 
opening  in  the  west  end  of  the  basement,  that  for 
the  east  wing  fan  through  a  window  and  area 
way  at  the  front,  while  that  for  the  two  fans  in 
the  central  portion  is  through  a  masonry  enclos- 
ure outside  of  the  building  wall  which  is  con- 
nected with  a  3x24-ft.  galvanized  iron  enclosure 
that  is  carried  up  to  a  hooded  opening  about  12 
ft.  above  grade  level  at  the  rear'  of  the  building. 


chambers  of  ample  size  which  open  directly  to 
the  outside  and  from  which  the  fans  draw 
through  short  duct  connections;  in  the  west  wing 
system  the  fan  is  itself  located  directly  within 
the  filter  chamber  enclosure,  thus  avoiding  the 
intake  duct  connections.  In  the  two  former  cases, 
however,  the  tempering  coils  are  conveniently  lo- 
cated in  the  intake  duct  connections  between  the 
filter  chamber  and  the  fan  intake,  permitting  di- 
rect connections  from  the  fan  delivery  openings 
to  the  delivery  duct  lines,  while  in  the  west  wing 
system  it  was  necessary  to  provide  space  in  the 
fan  delivery  ducts  for  the  coils.  The  tempering 
coils  are  of  the  Sturtevant  mitre  pattern  of  i-in. 
pipes,  which  are  installed  in  two  row  sections 
throughout  in  numbers  of  sections  and  in  capaci- 
ties of  surface  indicated  in  the  accompanying 
table.  The  steam  supply  and  vapor  and  condensa- 
tion return  connections  to  these  coils  were  re- 
ferred to  in  the  description  of  the  heating  sys- 
tem of  the  building  in  the  preceding  article; 
These  coils  are  like  the  direct  radiation  fitted 
for  automatic  temperature  regulation,, each  sys- 
tem having  two  control  thermostats,  one  in  the 
outside  air  operating  the  supply  and  return  valves 
of  the  two  outside  pipe  sections  only  when  the 
exterior  temperature  drops  below  freezing  and 
the  other  inserted  within  the  delivery  ducts  for 
the  close  adjustment  of  the  air  delivery  to  the 
temperature  required. 

The  duct  systems  have  been  liberally  propor- 
tioned for  low  velocities  of  flow,  rates  of  from 
1,800  to  2,000  ft.  per  minute  being  prevalent  in 
trunk  duct  lines  which  are  decreased  to  lower 
values  in  the  branches  and  finally  to  velocities  of 
outflow  not  to  exceed  350  ft.  per  minute  through 
the  outlet  registers.  The  duct  systems  in  the 
side  wings  are  comparatively  simple,  consisting 
of  a  single  longitudinal  trunk  duct  through  the 


684 


THE     ENGINEERING    RECORD. 


Vol.  56,  No.  25. 


CCTiter  of  the  cellar  or  basement  with  branches  to 
the  bonks  of  partition  risers  to  the  upper  floors; 
these  risers  of  which  there  are  one  to  practically 
every  floor  in  each  group,  are  made  uniformly  la 
in.  in  depth  and  vary  in  width,  provisions  being 
made  for  them  in  the  furred  wall  construction  in 
the  various  cross-wise  partitions  of  the  side 
wings.  In  the  central  portion  of  the  building  the 
arrangement  differs  somewhat,  trunk  duct  lines 
extending  from  each  of  the  two  fans  for  general 
ventilation  around  the  four  side  walls  of  the 
basement  with  branches  to  the  duct  risers  that 
are  carried  up  in  the  furred  side  wall  faces.  The 
geaeral  arrangement  of  the  supply  duct  work,  as 
wdl  as  also  that  for  exhaust  ventilation,  are  well 
shown  in  the  accompanying  drawings.  The  tx- 
hanst  ducts  and  connections  follow  in  fact  the 
general  arrangement  of  those  for  fresh  air  sup- 
ply, duct  risers  being  carried  up  also  in  the  cross- 
wise partitions  of  the  wings  and  in  the  furred 
side  wall  construction  of  the  central  portion  to 
gathering  duct  lines  in  the  attic  which  connect 
with  the  disc  exhaust  fans.  Tlie  supply  and  ex- 
haust duct  risers  are  in  fact  alternated,  the  ex- 
haust connections  to  the  upper  floors  occupying 
spaces   directly   above   those   for   supply   to   the 


only  on  starting.  These  fans  all  draw  from  spa- 
cious exhaust  chambers  into  which  the  branch 
gathering  ducts  connect  and  deliver  direct  to  the 
outside  through  exhaust  hoods  in  the  roof  with 
openings  of  the  full  size  of  the  fan  in  each  case. 
These  roof  discharge  hoods  are  of  heavy  copper 
construction,  well  braced  and  are  specially  de- 
signed to  protect  the  fan  and  motor  from  the 
weather,  while  not  restricting  the  outflow. 

Auditorium  System.— Tht  ventilation  of  the 
auditorium  has,  as  above  stated,  been  provided 
for  in  accordance  with  approved  public  hall  prac- 
tice, air  being  circulated  on  the  downward  system 
and  capacity  provided  for  approximately  30  cu.  ft. 
per  minute  per  person  for  an  average  audience  of 
a  little  over  two-thirds  of  the  seating  capacity. 
The  seating  capacity  of  the  hall  is  about  1,500, 
of  which  there  are  about  1,000  seats  on  the  main 


exhaust  are,  as  above  stated,  .located  in  the  sub- 
basement  space  under  the  rear  of  the  main  floor 
where  convenient  for  short  connections  to  the 
outside  air.  The  fans  are  both  Sturtevant  cen- 
trifugal blowers,  of  sizes  and  capacities  indicated 
in  the  accompanying  table,  and  as  they  are  in- 
tended only  for  simultaneous  operation  when  the 
hall  is  occupied,  they  were  located  side  by  side 
and  fitted  with  tandem  drive  from  a  single  large 
motor.  They  both  have  three-quarter  housed  cas- 
ings, the  exhaust  blower  with  top  horizontal  dis- 
charge outlets,  while  the  fresh  air  fan,  being  con- 
nected to  Ibc  same  drive,  is  necessarily  of  the 
45-deg.  upward  discharge  type.  The  arrange- 
ments of  duct  work  connections  are  shown  in  the 
accompanying  drawings.  The  fresh  air  supply 
fan  has  intake  in  common  with  that  for  general 
ventilation  of  the  central  portion,  connection  from 
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Section  Y-Y 


lines  in  the  side  wing  attics  in  two  divided  lines 
on  either  side  owing  to  the  provision  of  the  ex- 
tensive sk>-lights  in  the  middle  portion  of  the 
roofs  for  the  art  gallery  lighting.  These  lines  and 
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Ventilating   Equipment  in   East  Wing  and  Central  Section 


the  branch  lines  from  the  end  sections  of  the 
wings  lead  in  both  cases  to  exhaust  chambers 
near  the  central  portion  of  the  wing  from  which 
disc  exhaust  fans  discharge  through  roof  outlets. 
In  the  case  of  the  central  portion  of  the  building 
the  exhaust  fan  is  located  in  the  attic  space  in 
the  rear  of  the  base  of  the  dome  and  draws 
throogh  two  gathering  ducts  that  extend  on  all 
four  sides  of  this  section.  The  exhaust  duct  lines 
are  similarly  designed  for  low  velocities  of  flow, 
averaging  but  little  over  1,000  ft.  per  minute,  and 
the  ducts  are  without  insulation  covering  through- 
oat. 

The  cxhaiut  fans  are  Howard  &  Morse  disc  ex- 
haust fans  of  the  sizes  and  capacities  indicated 
in  the  table  and  are  of  the  vertical  type  in  the 
central  portion  and  east  wing  systems  while  that 
for  the  original  west  wing  was  installed  horizon- 
tally. They  are  all  direct  connected  to  C.  &  C. 
direct  current  electric  motors,  special  vertical 
shaft  motors  being  used  for  the  two  former 
units.  These  motors  ail  have  separate  feeder  cir- 
cuits from  the  distributing  switchboard  in  the 
basement  to  permit  of  being  shut  down  directly 
from    the    latter   board    and    requiring    attention 


floor  arranged  in  five  rows  and  about  500  seats* 
in  six  groups  in  a  balcony  that  surrounds  the  hall 
on  three  sides,  with  in  all,  12  boxes,  six  on  either 
level.  The  main  floor  slopes  downward  to  the 
front  towards  the  rostrum,  to  a  poijit  4  ft.  be- 
low the  level  of  the  rostrum,  the  latter  and  the 
rear  floor  and  corridors  being  on  the  level  of 
the  basement  floor  of  the  building.  The  rostrum 
is  16  ft.  in  width  by  58  ft.  long,  and  the  hall 
itself  104  ft.  in  maximum  length,  parallel  to  the 
rostrum,  and  86  ft.  in  width,  with  a  ceiling  height 
of  26  ft.,  giving  thus  a  total  cubical  content  of 
approximately  235,000  cu.  ft.  With  this  arrange- 
ment of  the  gallery  and  the  seating,  it  was 
thought  preferable  to  admit  the  fresh  air  supply 
through  distributed  points  in  the  ceiling,  around 
the  outer  edges,  and  to  withdraw  the  foul  air  in 
the  main  hall  through  openings  under  the  ros- 
trum, and  in  part  through  ceiling  registers  at  the 
extreme  rear  edges  and  sides  of  the  room  both 
under  and  over  the  gallery.  In  this  way  it  was 
felt  that  by  designing  for  low  velocities  of  regis- 
ter flow  the  most  effective  distribution  could  be 
secured  without  noticeable  draft. 
The  fan  ef|uipments  both   fresh  air  supply  and 


the  filler  chamber  to  the  fan  being  made  througn 
an  intake  duct  of  some  length  located  on  the 
ceiling  of  the  sub-basement  above  the  other  sup- 
ply fan.  The  exhaust  fan  has  its  discharge  at  the 
rear  of  tlie  building  through  a  short  stack  of 
height  .similar  lo  that  for  the  central  portion 
frcsli  air  intake,  but  for  purposes  of  separation 
of  the  intake  and  discharge,  the  latter  stack,  which 
is  4  X  5  ft.  in  section,  is  located  some  75  ft.  to 
the  west  of  the  intake  stack,  connection  being 
made  to  the  fan  discharge  through  a  4x4-ft.  un- 
derground masonry  duct  immediately  outside  of 
the  building  wall.  Fresh  air  is  delivered  to  the 
auditorium  through  16  ceiling  outlet  registers 
which  arc  well  distributed  over  the  ceiling  area. 
Twelve  of  them  are  registers  with  poxioo-in. 
faces  which  are  arranged  in  groups  of  three  over 
the  center  of  each  of  the  four  sides  of  the  room, 
while  the  remaining  four  registers  have  poxpo-in. 
faces  and  arc  distributed  in  the  corners  of  the 
ceiling.  Each  of  the  outlet  registers  is,  as  may  be 
noted  from  the  accompanying  detail,  divided  into 
three  sections  with  distributing  baffles  in  the 
connection  to  the  ducts  in  order  to  spread  the 
outflow  evenly  over  the  register  face  and  prevent 
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any  tendency  toward  draft.  The  delivery  veloci- 
ties for  which  this  system  was  designed  are  ex- 
ceptionally low,  the  flow  velocities  averaging  from 
1,500  to  1,700  ft.  ,per  minute  in  the  trunk  duct 
lines  from  the  blower  which  are  successively  de- 
creased in  the  risers  and  branches  to  about  800 
ft.  per  minute  at  the  connections  to  the  regi^ers 
in  which  the  discharge  velocities  are  reduced  to 
only  about  50  ft.  per  minute,  thus  precluding  the 
possibility  of  a  draft  being  felt  in  any  part  of 
the  room.  These  ceiling  registers  are  supplied 
through  three  main  duct  lines  from  the  fan  in 
the  basement,  one  of  which  extends  through  pas- 


taining  thereby  the  most  complete  distribution  of 
register  openings.  Similar  low  velocities  of  flow 
are  also  provided  for  in  this  system,  the  duct 
lines  being  proportioned  for  maximum  velocities 
of  less  than  1,500  ft.  per  minute,  while  the  con- 
nections to  the  registers  are  proportioned  for  ve- 
locities of  inflow  of  less  than  250  ft.  per  minute. 
The  arrangement  of  the  exhaust  duct  work  is 
also  similar  to  that  for  fresh  air  supply,  there 
being  three  main  trunk  lines  leading  to  the  fan 
intake,  one  through  each  of  the  side  passages, 
and  the  other  through  the  central  passage  to  the 
rostrum     intake    openings    at    the    rear.     Riser 
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Half  Main  Floor  Plan  Half  ©allery  Plan 

Auditorium    Ventilation    System. 


-sages  under  either  side  of  the  auditorium,  and 
the  other  through  a  longitudinal  passage  under  the 
middle  which  connects  with  the  cross  passage  at 
the  rear  under  the  rostrum.  From  these  connec- 
tions are  made  with  the  16  risers  which  have  been 
carefully  proportioned  for  equal  distribution  of 
flow  throughout  the  system. 

The  exhaust  system  of  the  auditorium  which 
is  of  capacity  slightly  less  than  that  for  fresh 
air  suppl)',  comprises  a  total  of  ^4  vent  registers 
which  are   well   distributed  throughout  the   room 

■in  relation  to  the  fresh  air  supply  openings  for 
the  purpose  of  creating  a  thorough  and  positive 

■  circulation.    Of  these  vent  registers,  there  are  10, 

-each  with  I4x36-in.  faces  and  comprising  together 
about  one-third  of  the  total  exhaust  ventilation 
capacity  of  the  system,  which  are  located  in  the 
front  portion  of  the  rostrum.  Of  the  remainder 
12  arc  located  in  the  side  and  rear  walls  of  the 
room  under  tlie  balcony,  and  the  other  12  simi- 
larly in  the  side  walls  above,  all  of  these  registers 
being  located  at  the  ceiling  line  with  the  excep- 
tion of  the  four  at  the  rear  under  the  balcony; 

.  at  this  portion  of  the  main  floor  there  are  door- 
ways leading  out  into  the  area  way  at  the  rear 
for  purposes  of  fire  exits,  and  here  the  register 
openings  were  located  near  the  floor  line.  This 
arrangement  divides  the  remaining  two-thirds  of 

-the  vent  register  capacity  between   the  spaces  at 

rthe   rear   both   above   and   below   the   bnlcony.   ob- 


branches  are  carried  up  from  these  to  the  side 
and  rear  wall  register  connections  in  arrangement 
similar  to  that  of  the  supply  system  risers,  in  the 
outer  walls  beyond  the  side  corridors,  the  con- 
nections to  the  registers  from  the  side  walls  being 
made  through  furred  ceiling  construction  over 
the  corridors,  16  in.  deep. 

The  entire  ventilating  equipment  of  the  insti- 
tution was  designed,  as  well  as  also  the  heating 
system  and  power  plant,  by  Mr.  Alfred  R.  Wolff, 
consulting  engineer.  New  York.  Messrs.  McKim, 
Mead  &  White,  New  York,  are  architects  for  the 
institute  buildings. 


The  Limit  of  Superhkating  desirable  for 
Corliss  engines  was  stated  in  a  discussion  of 
papers  on  superheated  steam  at  the  recent  New 
York  meeting  of  the  American  Society  of  Me- 
chanical Engineers,  to  be  to  a  temperature  of 
500°  Fahr.  With  steam  used  at  higher  tempera- 
tures, the  valves  give  trouble  by  warping  and 
binding,  due  to  their  unsymmetrical  form,  and 
also  in  certain  cases  cylinders  have  been  known 
to  change  shape  sufficiently  to  give  trouble.  In 
engines  fitted  with  slide  and  gridiron  valves,  how- 
ever, no  difficulty  is  experienced  except  with  lu- 
brication and  that  has  in  certain  cases  been  over- 
come by  special  direct  oil  connections  to  the  valve 
seat^. 


The  Baltimore  &  Ohio  R.  R.  has  completed  a 
revision  of  its  main  line  between  HoUafield  and 
Davis,  Md.  This  is  a  continuation  of  work  that 
has  been  going  on  for  the  past  seven  years  in 
straightening  the  alignment  and  making  a  low- 
grade  freight  line  from  Relay  to  Washington 
Junction,  the  former  place  being  its  junction  point 
with  the  Washington  branch,  and  the  latter  its 
junction  point  with  the  Metropolitan  branch; 
these  two  branches  forming  its  line  via  Washing- 
ton, by  which  route  its  through  passenger  trains 
are  run.  That  part  of  the  main  line  between  Re- 
lay and  Mt.  Airy  follows  the  Patapsco  River,  the 
valley  being  narrow  and  crooked,  with  hills  ris- 
ing from  the  water's  edge  and  spurs  from  the 
hills  projecting  across  the  bends  at  intervals 
which  have  made  it  necessary  in  the  reconstruc- 
tion to  build  a  number  of  tunnels  and  bridges,  as 
the  original  location  followed  closely  the  windings 
of  the  stream  resulting  in  heavy  grades  and 
curves. 

T.  A.  Shoemaker  &  Co.,  contractors,  of  Phil- 
adelphia, began  work  on  the  revision  of  the  line 
between  HoUafield  and  Davis,  in  September,  1905, 
and  completed  it  in  October,  1907,  during  which 
time  they  excavated  400,000  cu.  yd.  of  material, 
70  per  cent,  of  which  was  solid  granite,  the  bal- 
ance being  sand,  loam,  and  clay;  10,000  cu.  yd- 
of  bridge  masonry  of  Pennsylvania  sand  stone ; 
5,000  cu.  yd.  of  concrete  in  foundation ;  two  tun- 
nels having  a  combined  length  of  1,523  ft. ;  three 
undergrade  crossings ;  reconstructed  a  highway 
5,000  ft.  in  length,  and  changed  the  channel  of 
the  river  in  two  places. 

The  grading  averaged  100,000  cu.  yd.  per  mile, 
187,000  cu.  yd.  being  in  the  Alberton  cut,  which 
was  2,000  ft.  in  length  and  75  ft.  high,  and  prac- 
tically all  the  earth  on  the  entire  work  was  in 
this  cut,  between  the  original  surface  and  a  point 
about  25  ft.  above  subgrade.  All  the  material 
was  removed  with  a  70-ton  Bucyrus  shovel  work- 
ing in  lifts  from  the  surface  to  subgrade,  bring-  ^ 
ing  it  down  full-width,  and  wasting  the  top  ma- 
terial on  tracks  on  the  same  grade  with  the 
shovel,  running  around  the  contours  of  the  hill. 

The  material  in  the  east  end  on  the  south  side 
was  found  to  be  a  conglomerate,  there  being 
pockets  of  mica  sand,  red  clay,  and  ledges  of 
limestone  alternating,  which  caused  the  south 
slope  to  break  and  pockets  of  this  material  to 
slide  out  at  the  seams.  These  slips  were  re- 
moved with  the  shovel.  The  balance  of  the  ex- 
cavation was  all  granite,  which  was  removed  with 
steam  drills,  and  shovel.  Dorsey  tunnel,  one 
mile  west  of  Alberton  and  on  the  opposite  side 
of  the  river  from  the  old  line,  with  a  length  of 
1,025  ft.  face  to  face  of  portals,  was  bored 
through  solid  granite,  and  only  96  ft.  at  the  west 
end  had  to  be  timbered,  on  account  of  seams  in 
the  roof.  A  top  heading,  7x10  ft.,  was  first 
driven  from  both  ends,  the  balance  of  the  ma- 
terial being  taken  out  in'  two  benches.  The 
amount  of  excavation  in  this  tunnel  was  36,500 
cu.  yd. 

The  material  in  Davis  tunnel,  one-half  mile 
cast  of  Davis  and  on  the  same  side  of  the  river 
as  the  old  line,  proved  to  be  a  mixture  of  mica 
sand,  soft  granite  which  disintegrated  when  ex- 
posed to  the  air,  and  a  hard  rock  which  followed 
the  subgrade  closely,  at  times  reaching  as  high 
as  the  wall  plate  grade  14  ft.  above  subgrade. 
The  length  of  this  tunnel  is  498.  ft.,  face  to  face 
of  portalsy  and  it  had  to  be  timbered  for  its 
entire  length.  Seven  segments  of  I2xi2-in.  tim-_ 
bers  were  used  for  the  centers,  and  plumb  posts 
3  ft.  center  to  center,  also  I2xl2-in.  for  two- 
thirds  of  its  length.  Where  hard  rock  was  en- 
countered at  wall-plate  grade  the  segments  rest- 
ed on  wall  plates  on  the  rock  bench. 

The   method   used   in  driving  this  tunnel   was 
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vsried  from  that  at  the  Dorsejr  tunnel,  to  the 
extent  that  the  first  heading  was  excavated  from 
tlie  roof  to  the  wall-plate  grade  and  was  taken 
oat  fall  width,  the  bottom  bench  being  taken 
oat  later,  the  excavation  amounting  to  17,000  cu. 
yd.  On  Oct  22,  1906,  while  this  tunnel  was 
being  lined,  98  ft  of  lining  having  been  com- 
pleted in  the  east  end,  a  fall  occurred  140  ft. 
from  the  east  end,  30  ft.  in  diameter  almost  on 
the  center  line,  and  extending  to  the  original 
surface  of  ground  93  ft  above  subgrade.  This 
fall  was  almost  plumb  and  had  the  appearance 
of  being  a  shaft,  the  north  side  overhanging 
■lightly,  having  a  well-defined  rock  seam,  and 
from  that  point  south  the  material  was  soft  gran- 
ite and  mica  sand.  The  contractors  began  to 
line  the  tunnel  from  the  west  end  and  finally  got 
to  within  104  ft.  of  the  lining  from  the  east  end. 
They  tried  several  times  to  get  under  the  fall 
by  using  crown  bars,  and  on  four  different  occa- 
sions were  within  a  few  feet  of  getting  through 
when  the  southwest  comer  would  give  away  and 
crush  their  timber  centers.  They  finally  gave  this 
method  up;  and  in  June,  1907,  when  the  size  of 
the  fall  had  increased  to  53  ft.  at  the  roof  of 
the  tunnel  and  140  ft  at  the  surface  of  the 
ground,  the>'  began  the  use  of  a  Model  A  Marion 
shovel  and  had  the  fall  removed,  which  consisted 
of  36,000  cu.  yd.  and  formed  a  natural  slope  to 
original  grade.  The  tunnel  was  completed  Sept 
25.  too- 


old  grade  and  again  crossing  to  the  north  side 
of  the  old  line  at  the  west  end  of  Davis  tunnel 
8.2  ft.  above  the  old  grade,  where  it  continues 
on  this  side  until  Davis  is  readied,  where  it  con- 
nects with  the  old  line. 

The  revision  eliminates  542°  02'  of  central 
angle,  and  reduces  the  maximum  curve  from  12" 
to  7°,  all  curves  being  spiraled.  The  double- 
track  roadbed  is  39  ft.  in  cuts,  and  33  ft.  on  fills, 
with  8s-lb.  rails  and  stone  ballast  The  west- 
bound grade  has  been  reduced  from  0.9  to  0.5 
per  cent,  and  the  east-bound  from  0.8  to  0.5,  all 
grades  being  compensated. 

The  cost  of  the  improvement  has  been  $750,000 
and  the  work  has  been  done  under  the  direction 
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A  Reinforced   Concrete    Hotel    BuildingTin 
Oakland,  Cal. 

By  Edw.  L.  Souli,  Assistant  Engineer  with  John  B.  Leon- 
ard, San  Francisco.  • 


An  interesting  example  of  the  use  of  rein- 
forced concrete  is  furnished  by  the  Hotel  St 
Mark,  now  nearing  completion  at  the  corner  of 
Twelfth  and  Frankl'n  Sts.,  Oakland,  Cal.  A  view 
of  the  finished  structural  framework,  as  recently 
completed,  is  shown  in  an  accompanying  picture. 
The  building  consists  of  two  rectangular  struc- 
tures, with  a  connecting  portion,  the  whole  hav- 
ing a  shape  resembling  somewhat  that  of  the 
letter  H.    The  building  rises  to  a  height  of  108 
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Design  of  Ninth  or  Sample-Room    Girders. 


The  Hotel  St.  Mark  in  Oakland. 


Both  tunnels  are  standard  section  for  double 
track,  and  lined  with  shale  and  vitrified  brick 
and  have  sandstone  portals.  Both  were  driven 
by  compressed  air,  the  compressor  plant  being 
located  midway  between  them,  and  the  air  con- 
veyed to  them  by  a  4-in.  pipe.  The  excavation 
was  unclassified. 

The  old  roadbed  was  entirely  abandoned  ex- 
cept for  one-half  mile  west  of  Hollafield,  whk:h 
was  raised  5  ft  above  the  old  grade.  East  of 
Alberton  the  new  line  was  built  south  of  the 
old  line  through  a  rock  cut,  and  from  Alberton 
to  just  east  of  E>avis  tunnel  the  new  line  runs 
on  the  opposite  side  of  the  river  from  the  old 
line,  crossing  it  at   this   point    12   ft.   above   the 


of  Mr.  D.  D.  Carothers,  chief  engineer;  Mr.  A. 
M.  Kinsman,  engineer  of  construction,  and  Mr. 
J.  T.  Wilson,  assistant  engineer. 


The  Bay  Shore  Cut-off  of  the  Southern 
Pacific  Railroad  in  San  Francisco  was  put  into 
service  last  week.  The  new  line  eliminates  the 
disadvantages  of  the  old  coast  line  route  in 
entering  the  city,  and  cuts  out  about  five  miles 
of  distance,  several  hundred  degrees  of  curva- 
ture and  some  heavy  grades.  The  ranges  cf 
hills  to  the  south  of  the  city  are  pierced  by  the 
new  line,  necessitating  about  two  miles  of  tun- 
nels, two  miles  of  trestle  and  a  cut  95  ft.  deep, 
all  within   10  miles. 


ft  above  the  street  level  and  includes  nine  floors, 
a  mezzanine  floor  and  a  basement.  On  the  out- 
side the  concrete  skeleton  is  covered  with  cement 
plaster  and  provided  with  moulded  ornamental 
trimmings  and  galvanized  iron  cornice.  The  in- 
terior finish  and  partitions  conceal  the  beam  and 
girder  construction.  The  present  description  will 
treat  of  the  reinforced  concrete  work.  The  main 
entrance  on  Twelfth  St  leads  through  the  arched 
lobby  to  the  hotel-  office  in  the  central  portion. 
The  entire  Franklin  St  portion  will  be  elab- 
orately fitted  for  a  cafe  and  banquet  hall,  while 
the  hotel  lobby,  parlor,  organ  loft,  kitt.hen  and 
bar  occupy  the  remaining  space  of  the  first  floor. 
The  upper  floors  will  furnish  about  250  rooms 
equipped  for  hotel  accommodations.  The  ninth, 
or  sample  room  floor,  will  afford  commodious 
display  rooms  for  commercial  men. 

The  plan  of  the  foundation,  shown  in  one  of 
the  diagrams,  consists  of  simple,  spread  and  con- 
tinuous footings,  which  bring  a  load  of  about 
three  and  one-half  tons  per  square  foot  upon  a 
firm  clay  soil.  The  lot  hne  footings  are  carried 
partly  on  continuous  and  partly  on  cantilever 
footings.  The  eccentric  moment  of  the  continu- 
ous wall  footing  is  overcome  by  reinforcing  the 
basement  wall  vertically  and  by  placing  tension 
on  the  main  slab  bars  of  the  first  floor.  Cast- 
iron  plates  were  used  in  the  majority  of  the  foot- 
ings to  distribute  the  load  carried  by  the  col- 
umn bars.  Lapping  bars  were  also  provided, 
thereby  securely  anchoring  the  columns  to  the 
foundation  and  affording  sufficient  rigidity  to 
move  with  it 

In  the  basement  the  columns  have  an  octagonal 
cross-section.  The  vertical  reinforcement  varies 
according  to  the  load,  and  is  wrapped  spirally 
with  soft  iron  wire.  In  the  majority  of  cases  light 
reinforcing  bars  were  used,  and  in  some  places 
a  double  core  of  eight  bars  each  was  provided. 
The  outer  bars  form  the  basis  for  wrapping.  The 
inner  core,  composed  of  large-sized  bars,  was 
strapped  with  H-in.  soft  wire  at  12-in.  intervals. 
The  interior  columns  above  the  first  floor  are 
square,  except  two  columns  between  the  first 
and  second  floors,  which  were  made  round  for 
architectural  reasons.  The  corners  of  all  square 
columns  and  beams  were  chamfered  by  nailing 
small  triangular  strips  in  the  molds. 

Half  plans  of  the  typical  and  second  floors  are 
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shown  in  one  of  the  diagrams.  In  order  to  af- 
ford facility  for  rapid  construction,  the  design 
adopted  was  that  of  a  flat  slab  type  with  sup- 
porting beams  between  columns.  The  transverse 
beams  L  between  the  columns  in  the  interior  row 
are  10  in.  wide  and  have  a  total  depth  of  18  in. 


ing  about  four-tenths  of  the  main  reinforcement 
in  the  upper  side  of  the  beam  at  points  of  sup- 
port. These  continuity  bars  extend  from  the 
quarter  point  of  the  clear  span  to  the  correspond- 
ing quarter  point  of  the  adjacent  span. 
In  order  to  maintain  the  clear  space  in   the 


tensional  stress.    The  bars  were  obtained  in  spe- 
cial lengths  and  required  no  splicing. 

Because  of  the  limitation  of  size  of  the  second- 
story  girders  and  to  reduce  the  load  on  the  col- 
umns, there  were  also  constructed  suitable  gir- 
ders of  the  same  span  at  the  eighth  floor  and  at 
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Design  of  Girders  over  the  Banquet  Hall. 
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Details  of  Stairs. 


Details  of  Typical  Beams. 
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Foundation  and  Floor  Plans  of  the  Hotel  St.  Mark,  Oakland,  Cal. 


Malf  Plan    Typical  Floor 


They  are  each  reinforced  with  live  l-in.  cor- 
rugated bars.  The  M  beams  are  9  in.  wide  and 
15  in.  deep,  reinforced  with  one  y%-m.  and  four 
j4-in.  corrugated  bars.  The  O  longitudinal  beams 
are  the  same  size  as  the  M  beams,  with  five  54- 
in.  reinforcing  bars  each.  In  the  details  of  a 
typical  five-bar  beam  it  will  be  seen  that  one  bar 
turns  up  at  the  quarter  point  of  the  clear  span, 
two  bars  at  the  eighth  point  and  two  bars  con- 
tinue over  the  supports.  Due  consideration  has 
been  given  to  the  action  of  continuity  by  afford- 


banquet  hall,  it  was  found  necessary  to  terminate 
the  intermediate  columns  on  girders  extending 
from  wall  to  wall,  affording  a  clear  span  of  37 
ft.  8  in.  This  was  accomplished  by  means  of  the 
tee  girders  shown  in  one  of  the  detail  diagrams. 
The  architect's  plans  limited  their  size  to  26  in. 
width  and  32  in.  depth  to  the  underside  of  the 
slab,  on  account  of  the  panel  depth  and  finish  of 
the  cafe  ceiling.  Accordingly,  the  section  con- 
sisted of  five  iJ4-'n-  bars  placed  in  the  compres- 
sion  area   and  twenty   ij4-in.  bars   to  resist  the 


the  ninth,  or  sample  room  floor.  The  eighth  floor 
girders  are  16  in.  wide  by  25  in.  total  depth,  and 
are  each  reinforced  with  seven  ij^-in.  bars  in 
the  lower  flange  and  two  i54-in.  bars  in  the  com- 
pression flange.  The  ninth,  or  sample  room,  gir- 
ders carry  the  roof  loads  concentrated  on  the 
columns  and  their  own  floor  loads.  One  of  the 
diagrams  shows  the  details  of  sizes  and  rein- 
forcement. 

The  first   floor  was   designed   for   a  live  load 
of  120  lb.  and  the  typical  floor  for  a  live  load  of 
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to  Tb.  p«r  square  foot  Intennediate  beams  were 
used  oa  the  first  floor,  thereby  reducing  the  slab 
(o  j.S  in.  in  thickness.  The  t>-pical  floors  con- 
sist of  a  45i-in.  slab.  Over  the  rough  slab  is  laid 
a  ii'va.  finishing  coat  of  cement  grout,  making  a 
floor  with  a  total  depth  of  s  in. 

A  large  number  of  small  openings  for  vents, 
electric  viring  and  pipes  were  required  in  the 
Boors  at  various  places.  These  areas  were,  how- 
ever, reinforced  with  additional  bars  and  en- 
closed by  the  partition  framing. 

.\11  walls  were  built  monolithic  with  the  rest 
of  the  building  and  were  usually  6  in.  thick  above 
the  first  floor.  The  reinforcement  consisted  of 
ooe-quarter  of  one  per  cent  of  the  sectional 
.area,  one-third  of  which  was  placed  vertically 
.and  the  remainder  horizontally,  all  bars  being 
staggered  between  the  outer  and  inner  surface 
-of  the  concrete.    The   basement  walls   serve   as 


and  seven  and  one-half  parts  of  aggregates. 
Golden  Gate  cement,  manufactured  at  Cement, 
Cal.,  about  forty  miles  from  the  t>uilding,  was 
used  almost  exclusively. 

The  natural  mixture  of  sand  and  gravel  were 
of  such  proportions  as  to  be  suitable  for  direct 
use.  Two  adjoining  storage  bins,  one  for  the 
cement  and  one  for  the  sand  and  gravel,  were 
installed  in  the  basement,  near  a  Smith  mixer 
that  discharged  the  concrete  into  a  hoist.  This 
hoist  was  situated  in  the'  front  light  well,  near 
the  connecting  portion  of  the  two  rectangular 
wings,  and  elevated  the  concrete  to  a  dumping 
bin  at  the  required  height,  from  which  carts 
were  filled,  wheeled  over  the  forms  and  dumped 
as  required.     The  concrete  was  mixed  very  wet. 

Heavy  rains  considerably  impeded  the  prog- 
ress of  excavation  during  the  month  of  January, 
1907.    However,  by  March   i,   the  concreting  of 


square  inch.  In  general,  concrete  is  figured  to 
carry  a  compressive  stress  of  600  lb.  per  square 
inch. 

The  architect  of  the  building  is  Mr.  Benjamin 
G.  McDougall,  who  placed  all  the  structural  de- 
tails of  the  building  in  the  hands  of  Mr.  John  B. 
Leonard,  consulting  engineer,  of  San  Franciico. 
The  Lindgren-Hicks  Co.  is  the  contractor. 


Standard  Topographical  Signs. 


The  Board  of  Water  Supply  of  New  York  has 
to  make  a  great  many  topographical  maps  for 
copying  by  blue-printing.  This  drafting  is  done 
in  a  number  of  offices  widely  separated,  and  to 
insure  uniformity  in  the  work  the  symbols  shown 
in  the  acompanying  chart  have  been  adopted  for 
all  maps  on  scales  of  100  to  400  ft.  to  i  in.     For 
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SAND 
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City  of  New  York 
BOARD   or    WATER   SUPPLY 

TOPOGRAPHICAL  SIGNS 


STONE  B'LD'G 


TOWNSHIP  LINE 
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PRIMARY  ROAD 

WIRE  FENCE 

HEDGE 


BRICK  BLO'G 
COUNTY  LINE 

SECONDARY  ROAD 
POST  »  RAIL 


ELECTRIC  ROAD 


STONE  FENCE 
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Note  :-  Synnbols  to  be  used  on  topographical  maps 
drawn  to  scales  of  100'  to  400" I" 
For  maps  of  larger  scale  than  IOO'«r 
syrpbols  may  be  chanqed  at  discretion  of  draftsman. 
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retaining  wails  and  are  reinforced  vertically  on 
the  lot  line  tides.  The  sidewalk  retaining  wall 
varies  from  9  in.  at  the  top  to  12  in.  at  the  bot- 
tom, and  i«  reinforced  horizontally  between  pilas- 
ters, wbicb  serve  as  vertical  beams. 

An  interesting  portion  of  the  construction  is 
presented  in  the  varied  stairways,  which  illus- 
trate the  adaptability  of  concrete  to  special  de- 
tails. Attention  is  directed  to  the  diagram  giving 
plan  and  detail  of  typical  stairways.  The  flat 
soffit  allowed  of  minimum  form  work  and  proved 
an  easy  type  for  erection.  Near  the  entrance 
there  is  a  spiral  stairway  winding  to  the  base- 
ment ;  also,  in  the  central  portion,  a  circular 
stairway  rises  to  the  orchestra  balcony. 

For  the  colnmns,  beams  and  slabs,  tlie  concrete 
used  consisted  of  one  part  of  cement  and  six 
parts  of  a  sand  and  gravel  mixture;  for  the 
-foimdatiion  the  proportions  were  one  part  cement 


the  foundation  was  commenced,  and  after  the 
second  story  was  passed  an  average  progress  of 
a  floor  per  week  was  made,  the  fourth  story  be- 
ing poured  in  five  and  one-half  days.  Ninety- 
nine  yards  were  deposited  in  one  day  during  the 
fabrication  of  the  second  story  girders,  and  65 
yd.  were  recorded  in  four  hours  during  the  pour- 
ing of  the  eighth  floor  girders.  By  July  .3  the 
building  was  completed  structurally  except  the 
ceiling  beams  of  the  entrance  lobby,  which  were 
omitted  because  of  the  hoist.  The  concrete  was 
practically  completed  in  98  working  days.  On 
the  work  there  were  employed  an  average  of  90 
workmen,  exclusive  of  plumbers  and  electricians, 
for  about  130  days.  About  2,520  yd.  of  concrete 
and  290  tons  of  reinforcing  bars  were  used  in 
the  structural  framework.  All  reinforcemcrts 
were  made  with  Johnson  corrugated  bars,  pro- 
portioned   for   a    unit    stress    of    16,000    lb.    per 


maps  on  a  larger  scale  than  100  ft.  to  the  inch, 
the  symbols  may  be  changed  at  the  discretion 
of  the  draftsman.  It  will  be  noticed  that  these 
symbols  are  somewhat  less  detailed  in  some  re- 
spects than  those  in  most  text  books  on  topo- 
graphical drawing.  But  two  color^  are  used  in 
addition  to  black,  burnt  sienna  and  blue;  burnt 
sienna  gives  fairly  good  lines  on  blue  prints, 
but  blue  gives  poor  lines,  and  for  this  reason 
blue  used  on  tracings  must  be  made  opaque  by 
backing  with  India  ink  or  some  other  method 
that  will  insure  printing.  In  reproducing  the 
symbols  by  photo-engraving,  it  has  been  neces 
sary  to  reduce  them  from  the  original  chart 
about  three-tenths.  So  many  inquiries  for  these 
symbols  have  been  received  by  -the  Board  that' 
they  are  published  here,  by  the  consent  of  the 
Hoard,  in  order  to  be  generally  available  for 
engineers  interested  in  such  work. 
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The  Ratio  of  Heating  Surface  to  Grate  Sur- 
face as  a  Factor  in  Power  Plant  Design. 

A  paper  read   before  the   American   Institute  of  Electrical 
Engineers  on  Dec.  19  by  Walter  S.  Finlay,  Jr. 


Power  plant  design,  in  its  modern  development, 
is  controlled  solely  by  the  specific  application  of 
general  laws  modified  and  moulded  to  suit  spe- 
cial requirements.  To  attempt  the  construction  of 
a  comprehensive  ruling  from  the  results  of  a 
particular  line  of 'investigation  in  some  particular 
plant,  and  then  to  advise  the  general  use  of  such 
ruling  as  conducive  to  economical  operation, 
would  cause  confusion,  possibly  resulting  in  a 
wholesale  rejection  of  the  good  with  the  bad. 
The  value  of  specific  results  and  their  publication 
lies  in  the  opening  up  of  a  line  of  technical 
thought,   or  in  adding  information  to  some  sub- 
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Assuming  a  plant  first  cost  of  $125  per  kilowatt, 
equipment,  including  turbo-generators,  boilers 
equipped  with  stokers,  with,  say,  sixty  to  one 
ratio,  the  following  relative  costs  may  be  as- 
sumed : 

Per  kw.     Per  cent. 

Total    cost    $125.00  100.0 

Building     43.75  35-0 

Boilers     6.875  5-5 

Grates     :....  1.75  1.4 

Piping     5-625  4-5 

Coal-handling  ai^p.   per    kilowatt 2.30  1.84 

Balance    of    equipment 64.70  .... 

The  value  of  the  building  as  assumed  might 
be  considered  low,  particularly  in  the  case  of  a 
turbine  plant;  boiler  cost  is  possibly  average; 
grates,  high — a  stoker  valuation;  piping  value  is 
about  average. 

Assuming  as  a  fair  value  for  determining  fixed 
charges;  Interest  on  investment,  5  per  cent.; 
depreciation,  6  per  cent.;  taxes  and  insurance,  i 


Fig.    1.    Fixed   Charges;    $125    Base. 

ject,  from  which  specific  deductions  or  particular 
application  may  be  made. 

The  results  obtained  in  the  investigation  which 
was  primarily  the  foundation  of  this  paper  should 
be  looked  upon  merely  as  specific,  but  whose 
bearing  upon  the  general  subject  by  means  of  a 
general  development  may  be  of  value,  particularly 
in  certain  new  phases  of  plant  design. 

As  a  fundamental  and  almost  initial  point  of 
attack  in  the  comprehensive  subject  of  steam 
power-plant  design,  the  ratio  of  heating  surface 
to  grate  surface  has  been  a  value  fixed  from  the 
beginning  of  results  of  commercial  usage,  and 
the  expression  of  the  same  in  empyrical  formu- 
las or  figures  suited  to  the  requirements  of  this 
or  that  designer,  builder  or  manufacturer. 

A  summation  of  practice  from  early  engineer- 
ing times  to  values  developed  by  the  most  modern 
idea,  gives  a  great  range  to  this  ratio ;  namely, 
from  the  extreme  value,  as  advised  by  Dalton  in 
1839,  of  ten  to  one,  to  modern  values  up  to 
seventy  to  one  used,  not  only  in  locomotive  but 
even  in  power-plant  practice.  Of  course,  the 
primary  object  in  view  li:is  been  the  adaptation 
of  values  to  produce  the  maximum  useful  effect : 
but  the  question  now  arises  as  to  whether  or  not 
"maximum  useful  effect"  is  not  being  interpreted 
as  maximum  economical  efficiency,  with  reference 
to  fuel  only;  as  a  primary  consideration,  and 
with  an  undue  subordination  of  total  plant  costs. 
Hy  total  plant  costs  are  meant,  of  course,  the 
combined  fixed  charges  resulting  from  interest  on 
lilant  investment,  depreciation,  taxes,  etc.,  and 
operation  and  maintenance  charges. 

Properly  to  investigate  the  subject  in  its  par- 
ticular applications  would  require  an  extremely 
tedious  and  complicated  study  of  innumerable  in- 
dividual requirements ;  but  for  a  general  survey 
assumptions  based  upon  commonly  accepted  val- 
ues would  suffice  to  direct  the  attention  to  the 
point  involved. 
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Fig.    2.    Fixed   Charges;    $150    Base. 
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Fig.    3.    Draft   and    Capacity. 

per  cent ;  then  the  total  fixed-charge  rate  would 
equal  12  per  cent. 

Upon  bases  of  load-factor  and  charges,  a  curve 
has  been  drawn  showing  the  relative  value  of  the 
fixed  charges  over  a  range  of  factor  variation 
from  approximately  3  to  100  per  cent,  in  the 
case  of  the  plant  as  assumed.     (Curve  A,  Fig.  I.) 

To  determine  total  charges,  the  variation  of 
maintenance  and  operation  charges,  relative  to 
load-factor,  must  also  be  considered.  It  is  rather 
difficult  to  assume  this  curve,  as  conditions  in 
this  respect  vary  rather  widely.  However,  Curve 
C,  Fig.  I,  has  been  drawn  through  points  located 
by  comparative  results  obtained  in  actual  cases , 
of  operation.  The  shape  of  the  curve  will  practi- 
cally b?  constant  for  any  figure  which  may  be 
assumed,  and  its  relation  to  the  general  results 
will  \k  such  that  the  value  of  the  principle  in- 
volved will  be  unaTccted.  The  sum  of  the  ordi- 
iiatcs  between  the  two  curves  gives  total  charges 
per  kilowatt-hour. 

In  a  reconsideration  of  the  plant  design  as 
affecting  first  cost,  the  natural  method  of  pro- 
cedure is  fo  consider  separately  each  item  in- 
volved. 

I.  Building.     In  turbo-generator  plant  design  it 


is  a  generally  accepted  rule  that  total  plant  di- 
mensions are  controlled  by  boiler-room  dimen- 
sions; that,  for  instance,  a  diminution  in  the 
actual  size  of  the  boiler  room  may  be  accom- 
panied by  a  proportional  diminution  in  the  size 
of  the  turbine-room,  the  output  remaining  the 
same.  The  methods  of  accomplishing  such  re- 
sults are  perhaps  various ;  change  in  size  of  units, 
difference  in  type,  closer  grouping  of  units,  etc. 

2.  Boilers.  The  consideration  of  this  feature  is 
naturally  interlinked  with  the  subject  of  "Grates," 
and  the  two  can  better  be  discussed  together. 

Rules  of  boiler-practice  have  been  derived 
chiefly,  if  not  entirely,  by  experiment  and  investi- 
gation; and  those  rules  validated  only  by  gen- 
eral acceptance  can  be  quoted  as  bases  for  argu- 
ment.   Such  a  law  is  the  following-one: 

All  other  conditions  remaining  constant,  ca- 
pacity developed  is,  with  slight  modifications,  in 
direct  ratio  to  the  area  of  the  active  grate  sur- 
face. An  increase  in  capacity — heating  surface 
remaining  constant — caused  by  an  increase  in 
grate  area,  is  accompanied  by  a  loss  in  economical 
evaporation,  due  to  the  increased  temperature,  of 
the  escaping  gases. 

This  loss  in  economy  is  the  fundamental  factor 
which  must  necessarily  be  the  object  of  a  careful 
study,  involving  the  complete  investigation  of  the 
heat  interchanges  taking  place  in  a  boiler.  The 
research  work  of  such  men  as  Newton,  Peclet, 
Joule  and  Rankine,  together  with  recent  investi- 
gation, has  not,  as  yet,  produced  sufficiently  defi- 
nite and  authoritative  results,  which  may  be  used 
as  bases  of  rational  calculation  in  this  regard. 
Under  normal  conditions  of  present  boiler  prac- 
tice, estimates  of  loss  vary  from  practically  zero 
to  as  much  as  15  per  cent,  fuel  economy  for  an 
increase  of  100  per  cent,  in  boiler  capacity. 

Lately,  however,  the  opinion  has  been  ad- 
vanced   that    considerable    increase    in    capacity 
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VX^.   4.   Capacity   and    Evaporation. 

can,  without  great  sacrifice  in  economy,  be  ob- 
tained by  proportional  increase  in  grate  arei. 
This  idea  is  based  upon  the  possibilty  that  com- 
bustion and  heat  distribution  and  transfer  could 
be  much  improved  under  the  new  conditions,  when 
in  increasing  the  grate  area  careful  attention  is 
given  to  details  of  design  most  conducive  to  these 
features.  Other  conditions  being  favorable,  and 
with  a  belief  in  the  correctness  of  this  theory,  a 
change  was  made  in  the  design  of  eighteen  of 
the  boiler  furnaces  in  the  59th  St.  plant  of  the 
Interborough  Rapid  Transit  Co.  (See  Fig.  7.) 
Such  a  design  gave  the  possibility  of  operating 
within  the  range  of  the  original  single-stoker 
boiler  together  with  the  higher  range  of  the 
double  stoker. 

The  second  stoker  installed,  that  is,  the  one  be- 
neath the  mud-drum,  as  shown  in  Fig.  7,  has 
an  area  of  80  per  cent,  of  that  of  the  original 
stoker.  Certain  features  in  the  construction  of 
the  plant  prevented  installation  of  a  larger  size. 
A  detailed  description  of  points  in  the  design  is 
unnecessary,  save  to  call  attention  to  the  fact  that 
the  lower  stoker  is  constructed  practically  within 
a  so-called  "Dutch  oven,"  and  whatever  is  con- 
ducive to  good  combustion  is  provided  for  therein. 
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The  curve  shown  on  Fig.  8  is  given  as  corrobo- 
rating this  fact.  Operation  of  these  stokers  has 
shown  that  such  is  practically  done  with  but  little 
more  complication  than  existed  in  the  single  type. 
Tests  to  determine  the  comparative  economical 
operation  of  the  double  and  single  stokers  show 
results  given  graphically  in  Figs.  3,  4,  5  and  6. 
The  curves  in  Figs.  3  and  4  are  self-explanatory. 
Fig.  5  shows  a  curve  plotted  upon  the  values,  as 
determined  by  curves  in  Fig.  4,  this  curve  being 
indicative  of  the  fact  that  operation  with  the 
doable  type  was  as  economical  in  fuel  values,  as 
the  single  type  increased  in  boiler  capacity  ap- 
proximately 71  per  cent.  In  the  curves  in  Fig.  6 
is  shown  the  fact  that  the  economical  loss  for  an 
increase  in  rating  of  80  per  cent.,  as  proportioned 
to  the  increase  in  grate  area,  varied  between  2 
and  3  per  cent 

.  To  summarize  the  results  of  these  tests :  It  has 
been  made  evident  that  in  this  particular  case 
double-stoker  operation  covers  the  entire  range 
of  single-stoker  operation  and  adds  an  increase 
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Fig.  6.   Evaporation  and   Capacity. 
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lowered,    although   not    in    direct    ratio    to    such 
change. 

5.  Effect  of  change  of  ratio.  Suppose  that  in  a 
reconsideration  of  the  plant  design  it  is  decided 
to  cut  in  half  the  ratio  of  heating  surface  to 
grate  surface  by  the  use  of  double  grates  or 
stokers  under  boilers  of  the  same  rating.    Plant 


Water 0.90 

Engine-room    mcclianical    labor..  1.70 

Lubrication     0-44 

Waste    etc o-38 

Klcctrical  labor S-i" 


Total    100.0070 


0.90 
1.70 
0.44 
0.38 
3-'6 

99-75% 


The  saving  in  boiler  room  maintenance  and 
operation  may  be  accounted  for  in  the  following 
itemized  statement  of  boiler-room  charges : 
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MainUnanct.  Grate. 

Boilers •'•  29-5% 

Economixcrs     2.78 

Furnaces    '  ^'f o 

Stokers  and   stoker  iengines 40.68 

Boiler    fced-numps     5-42 

Boiler  feed-piping a.ao 

Boiler  blow-otf   piping 0.44 

Water   supply    piping i-S^ 


Fig.   5.  Stol<er   Relations. 


Total    100.00% 

Operation. 

Water-tenders     20.82% 

Stoker    operators    38-09 

Assistant    stoker   operators 15-49 

Stoker   oilers    2.54 

Economizer   oilers    and   cleaners S-oj 

Boiler    feedpump   men 508 

Boiler   cleaners 10.41 

Miscellaneous   labor    i-73 

Total     100.00% 


Double 
Grate. 

14-75% 
2.78 

17.29 

40.68 

5-42 

1. 10 
0.44 
'.52 

83-98% 


10.41% 

38.09 

15.49 

2.54 

2.92 

5.08 

5-21 

'.73 
81.47% 


Fig.  8.  Curve  of  Carbon   Dioxide. 


Fig.  7.  Double  Stol<er   Installation,    Interborough    Rapid  Transit   Co. 


of  capacity  proportionate  to  its  larger  grate  sur- 
face, with  but  slight  loss  in  economy,  and  that 
the  increase  of  71  per  cent  in  capacity  was  ac- 
complished with  no  loss  in  economy. 

With  these  results  as  a  basis,  let  it  be  as- 
sotned  that  boiler  caapcity  is  increased  in  ratio 
to  increase  in  grate  surface  with  but  little  loss 
of  economy.  This  view  might  be  further  streng^th- 
cned  when  consideration  is  taken  of  the  possi- 
bilhies  of  economizer  practice,  the  increase  in 
saving,  by  proper  design,  being  high  in  ratio  to 
extra  cost  involved. 

To  return  to '  the  consideration  of  .the  items 
under  the  power  plant  whose  first  cost  has  been 
assumed  to  be  $125  per  kilowatt,  the  next  point  is : 

3.  Pifing.  In  the  case  involved  the  cost  of  steam 
piping  between  boilers  and  manifolds,  plus 
boiler  feed  piping,  plus  boiler  blow-down  piping, 
has  alone  been  considered.  With  any  change  in 
ntmiber  of  boilers,  capacity  remaining  the  same, 
the  cost  of  piping  will  vary  in  the  same  ratio 
times  a  factor  due  to  change  in  size  of  pipe. 

4.  Coal-kandling  apparatus.  Fixed  plant  capac- 
ity would  seem  to  demand  fixed  cost  of  coal- 
bandling  apparatus,  but  the  proportionate  value 
of  the  conveying  apparatus  is  so  large  that 
when  any  change  is  made  affecting  the  length  of 
carry   the   total    system   cost    will   be    raised   or 


output  is  to  remain  the  same.    A  tabulation  of 
the  costs  as  revised  would  be  as  follows: 

Per  kw. 

Building   (reduced  40%) $26.25 

Boilers    (reduced   50%)    3.4.18 

tokers   (remain  same) 1.75 

Piping   (reduced  40%) 3-735 

Coal-Candling  app.    (reduced    ij%) '.955 

Balance    (remains    same) 6470 

$101,468 

A  curve  (B,  Fig.  i)  is  plotted  upon  this  new 
basis. 

Summation :  Plant  first  cost  and  fixed  charges, 
each  reduced  19.6  per  cent. 

The  next  consideration  is  that  of  the  eflfect  of 
such  changes  upon  plant  maintenance  and  opera- 
tion charges.  Properly  to  discuss  this,  the  fol- 
lowing tabulation,  based  upon  the  figures  given 
by  Mr.  H.  G.  Stott  in  his  paper  on  "Power 
Plant  Economics,"  will  furnish  a  means  of  com- 
parison : 

Single  Double 

Maintenanc*.  Grate  Grate. 

Engine    room    mechanical 0.64%  0.65% 

Boiler    room    5.40 — (16%)=     4.54 

Coal-   and   ash-handling   app....  0.68  0.68 

Electrical    apparatus    1.41  1.4' 

Operation. 

Coal-    and    ash-handling   labor. .  2-65  2.65 

Removal   of  ashes., 1.18  1,18 

Dock   rental    0.93  0.93 

Boiler-room   labor 8.38 — (18.5%)  =  6.83 

Boiler-room    oil,    watte,    etc....  o.zi  0.21 

Coal    7<-94-(-(3%)  =  74-10 


Thus,  with  changes  as  noted,  the  decrease  in 
maintenance  and  operation  would  be  0.25  per 
cent,  the  curve  for  same  practically  coinciding 
with  Curve  C,  Fig.  i. 

A  second  set  of  curves,  based  upon  a  plant 
cost  of  $150  per  kilowatt,  as  shown  in  Fig.  2: 

Per  kw.    Per  cent 

Plant  cost  per  kilowatt $150.00  100 

Building    60.00  40 

Boilers    8.25  5.5 

Stokers     2.25  .  1.5 

Piping     , 6.75  4-5 

Coal-handling   apparatus    2.63  1.7s 

Balance    70.12 

Same  plant  double  stoker. . 

Building   (reduced    (10%) .' $36.00 

Boilers    (reduced    50%) 4.13 

Stokers   (remain   same) 2.25 

Piping   (reduced  40%) 4.05 

Coal-handling  apparatus  (reduced   15%) 2-24 

Balance    70.12 

Total    $1 18.79 

Showing  a  reduction  in  first  cost  and  fixed 
charges  of  20.8  per  cent. 

Summary.  In  the  case  of  the  $125  plant  the 
following  savings  might  be  effected  by  use  of 
double  grate: 

First  cost,  19.6  per  cent,  saving. 

Total  plant  charges  varying  from  a  saving  of 
S.64  per  cent,  at  100  per  cent,  load-factor  to 
7.54  per  cent,  at  50  per  cent,  factor  to  9.65  per 
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cent  at  4.16  per  cent,  factor  (365  hours  per 
year). 

In  the  case  of  the  $150  plant: 

First  cost,  20.8  per  cent,  saving. 

Total  plant  charges  vary  from  about  7.06  per 
cent,  saving  at  100  per  cent,  load-factor,  to  9.26 
per  cent,  at  50  per  cent,  factor  to  ii.S-  at  4.16 
per  cent,  factor. 

Thus  summarized,  the  remarkable  effect  that 
the  grate  area  and  heating  surface  ratio,  when 
furance  design  is  carefully  considered,  may  have 
upon  plant  first  cost-  and  total  annual  costs 
should  certainly  place  this  particular  feature 
well  up  in  the  list  of  subjects  for  careful  in- 
vestigation and  make  it  a  point  of  primary  and 
fundamental  consideration  in  advanced  design. 


Hydraulic  Properties  of   Reground  Cement 
Mortars. 

A   paper  presented   at   the  annual   convention   of  the 

Association  of  American   Portland  Cement  Manufacturers 

by  Messrs.  Henry  S.  Spackmand  and  Robert  W.  Lesley. 


Observing  in  the  course  of  our  microscopic  ex- 
amination of  cement  mortars  that  a  large  propor- 
tion of  the  cement  was  unacted  upon  by  water 
even  after  submergence  for  long  periods,  we  de- 
cided to  determine  by  actual  test  the  extent  of 
the  hydraulic  properties  remaining  in  the  cement 
after  it  had  been  gauged  with  water  and  allowed 
to  harden.  Having  in  the  course  of  our  regular 
routine  cement  testing,  occasion  to  sample  and 
test  a  large  amount  of  one  brand  of  cement,  we 
determined  to  try  the  experiment  on  the  broken 
neat  briquettes  from  the  seven  and  twenty-eight 
day  tests  of  this  cement. 

The  original  cement,  a  well-known  standard 
American  brand,  was  sampled  in  carload  lots, 
the  sample  being  collected  between  July  17  and 
Sept.  16,  190S,  and  represented  several  thousand 
barrels.  Each  car  was  tested  separately  and  all 
passed  the  requirements  of  the  American  So- 
ciety for  Testing  Materials.  In  order  to  arrive 
at  a  standard  of  comparison,  the  results  of  the 
individual  tests  of  the  cars  was  averaged,  giving 
the  following  as  the  mean  of  the  different  tests. 

Fineness;  91.5  per  cent,  passed  a  No.  100 
sieve  and  76.2  per  cent,  passed  a  No.  200  sieve. 

Setting  time,  as  determined  by  Gilmore's  nee- 
dle ;  initial  set,  170  minutes ;  final  set,  334  min- 
utes:   Percentage  of  water,  21. 

Soundness  or  constancy  of  volume;  cold  water 
pats,  good;  air  pats,  good;  steam  pats,  good. 

Specific  gravity,  3.14. 

Average  tensile  strength  of  standard  briquettes ; 
neat,  710  lb.  at  7  days  and  778  lb.  at  28  days; 
1 :3  mortar,  261  lb.  at  7  days  and  360  lb.  at  28 
days. 

As  a'  further  check  an  average  sample  was  pre- 
pared from  the  various  samples  collected  taking 
the  same  amount  of  cement  from  each  sample  and 
mixing  thoroughly.  The  sample  so  prepared  was 
tested  in  accordance  with  the  standard  specifica- 
tions and  gave  the  following  result:  Silica,  21.25; 
alumina  and  iron  oxide,  11.09;  lime,  62.96;  mag- 
nesia, 2.35 ;  sulphuric  anhydride,  1.23 ;  loss  on 
ignition,  74;  total,  99-12. 

Tensile  Test,    Standard  Briquettes   (Average  of  5 
Briquettes.) 
Neat.  T-Cement,    3-Sand. 

7  days    610  lbs.  7  days    182  lbs. 

28  days    752  "  28  days    338 

3  months    754  "  3  months    487 

6  months    646  "  6  months    415 

g  months    593  "  9  months    350 

1  year    706  "  i  year    322 

2  years    670  "  2  years     325 

The  lower  tensile  tests  obtained  at  the  seven- 
day  period  can  be  accounted  for  by  the  cement 
having  been  exposed  to  air  and  aged  considerably 
before  the  average  sample  was  made  up.  For  this 
reason,  no  test  for  setting  time  or  specific  gravity 
was  made  on  the  average  sample. 

In  addition  to  the  standard  sieving  tests  the 
percentage  of  flour  in  the  sample  was  determined 
by  elutriation. 


Percentage  of  cement  passing  lOO-mesh  sieve, 
91.40. 

Percentage  of  cement  passing  200-mesh  sieve, 
76.30. 

Percentage  of  cement  remaining  in  suspension 
in  dry  kerosene  after  30  seconds  settling,  45.18. 

Percentage  of  cement  remaining  in  suspension 
in  dry  kerosene  after  2  minutes  settling,  29.85. 

The  broken  neat  seven  and  twenty-eight  day 
briquettes  made  from  the  individual  samples  were 
saved,  being  stored  in  air  in  the  cellar.  After  a 
sufficient  quantity  had  accumulated  they  were 
dried  at  a  temperature  of  212°  F.  until  of  con- 
stant weight,  then  crushed  and  reground  in  a 
laboratory  tube  mill.  The  resultant  product 
when  tested  as  cement  in  accordance  with  the 
standard  specifications  gave  the  following  re- 
sults : 

Fineness ;  94.4  per  cent,  passed  a  No.  100  sieve ; 
74.4  per  cent,  passed  a  No.  200  sieve. 

Setting  time  as  determined  by  a  Gilmore's  nee- 
dle ;  initial  set,  60  minutes ;  final  set,  310  minutes. 
Percentage  of  water,  25.  Temperature  of  water, 
62°  F.  Temperature  of  air  66°  F. 

Specific  gravity,  2.57. 

Soundness  or  constancy  of  volume;  cold  water 
pat,  good ;  air  pat,  good ;  steam  pat,  good. 

Tensile  Test,    Standard  Briquettes   (Average  or  5 
Briquettes.) 

Neat.  I -Cement,  3-Sand. 

7  days    123  lbs.  7  days    26  lbs. 

28  days    253    "  28  days    63    " 

2  months    340    "  2  months    145    ** 

3  months    383    "  3  months    179    " 

4  months    402    "  4  months    227    " 

I  year    401    "  I  year    198    " 

The  neat  briquettes  from  the  above  test  were 
in  turn  kept,  being  stored  in  air  of  cellar.  On 
completion  of  the  test,  these  were  dried,  re- 
ground and  tested  in  the  same  manner  as  before, 
but  the  resultant  cement  was  in  addition  analyzed. 
The  results  of  the  analysis  after  being  twice 
gauged  with  water,  were:  Silica,  17.60;  alumina, 
5.67;  iron  oxide,  2.29;  lime,  49.64;  magnesia, 
1.66;  sulphuric  anhydride,  1.13;  water,  17.90;  car- 
bon dioxide,  3.84  =  8.27  CaCOs. 

The  physical  tests  after  three  gaugings  with 
water  were  as  follows : 

Fineness,  93.8  per  cent,  passed  a  No.  100  sieve 
and  73.6  per  cent,  passed  a  No.  200  sieve. 

Setting  time  determined  with  a  Gilmore's  nee- 
dle; initial  set,  240  minutes;  final  set,  24  hours. 
Percentage  of  water,  26.  Temperature  of  air, 
73°  F.   Temperature  of  water,  70°  F. 

Soundness  or  constancy  of  volume;  cold  water 
pats,  good ;  air  pats,  good ;  boiling  pats,  good. 

Specific  gravity,  2.35. 

Tensile  Tests,  Standard  Briquettes  (Average  of  3 
Briquettes.) 


Neat. 

7  days    71  lbs. 

28  days    163 

2  months    182 

3  months    220 

4  months    235 

5  months    230 


i-Cement,   3-Sand. 

7  days    17  lbs. 

28  days    73  " 

2  months    82  " 

3  months    118  " 

4  months    132  " 

5  months    148  " 


To  confirm  these  results  a  similar  test  was 
made  on  another  brand  under  conditions  in  all 
respects  identical,  with  the  following  results : 

Fineness:  96.3  per  cent,  passed  No.  100  sieve, 
and  80  per  cent,  passed  No.  200  sieve. 

Setting  time  by  Gilmore's  needle:  Initial  set, 
133  minutes;  final  set,  377  minutes.  Percentage 
of  water,  25.  Temperature  of  water,  62°  F.  Tem- 
perature of  air,  66°  F. 

Soundness  or  constancy  of  volume;  coal  water 
pat,  good;  air  pat,  good;  steam  pat,  good. 

Tensile   Strength  with   Standard  Briquettes. 
Neat.  i-Cement,   3-Sand. 

7  days    735  lbs.         7  days    265  lbs. 

28  days    837    "  8  days    407    ' 

The  test  results  obtained  after  regrinding  the 
neat  briquettes  from  the  above  cement  were  as 
follows : 

The  analysis  of  cement  after  the  first  gauging 
was:  Silica,  19.88;  alumina,  4.53;  iron  oxide,  2.03; 
lime,  55.30;  magnesia,  2.64;  sulphuric  anhydride, 
.89;  carbon  dioxide,  .68;  water,  13.68. 


Fineness:  97.1  per  cent,  passed  a  No.  lOO  sieve 
and  78.5  per  cent,  passed  a  No.  200  sieve. 

Setting  time  by  Gilmore's  needle:  Initial  set, 
209  minutes ;  final  set,  434  minutes. 

Soundness :  Cold  water  pat,  good ;  air  pat, 
good;  boiling  pat,  good. 

Specific  gravity,  2.56. 

Tensile  Tests.  Standard  Briquettes  (Average  of  5 
Briquettes.) 
Neat.  I -Cement,  3-Sand. 

7  days 192  lbs.  7  days    57  lbs. 

28  days    343    "  28  days    181    " 

2  months    365    "  2  months    238    " 

3  months    '..  405    *'  3  months    278    " 

4  months    419    *'  4  months    2S1    '* 

5  months    382    **  5  months    293    " 

6  months    440    *'  6  months    322    *' 

7  months    7  months 

These  experiments  clearly  show  that  even  after 
cement  has  been  twice  gauged  with  water  and 
allowed  to  harden  under  water,  that  all  the  ce- 
menting and  hydraulic  qualities  are  not  destroyed, 
and  that  gauging  with  water  and  submergence  in 
water  does  not  retard  the  setting  time  of  the  re- 
ground cement  as  much  as  would  be  expected. 
Indeed,  in  the  first  test  the  setting  time  of  the 
cement  on  being  reground  was  quicker  than  in  the 
original  sample.  A  third  conclusion  is  that  it  is 
only  the  very  fine  flour  in  the  cement  that  is  in 
condition  to  react  when  gauged  with  water  and 
give  strength  to  the  mortars. 

This  last  conclusion  is  further  confirmed  by 
other  investigations  undertaken  at  the  same  time 
to  determine  how  fine  the  clinker  had  to  be 
ground  in  order  to  be- available  for  cementing  ac- 
tion. Portland  cement  which  had  passed  the 
20O-mesh  sieve  was  further  separated  by  elutria- 
tion into  the  following  parts:  (A)  Material  that 
settled  out  in  30  seconds.  (B)  Material  that  re- 
mained in  suspension  for  30  seconds,  but  settled 
out  in  one  minute;  (C)  Material  that  remained 
'  in  suspension  for  more  than  one  minute.  The  ce- 
ment thus  divided  into  three  portions  according 
to  size  was  treated  with  water  in  tightly  stop- 
peried  tubes.  "A"  was  only  slightly  acted  upon  by 
water,  even  after  two  years  contact  with  it.  "B" 
was  only  acted  upon  by  water  after  three  or  four 
months,  and  only  a  portion  became  fully  hydrated. 
"C"  was  acted  upon  almost  immediately,  swelling 
up  and  forming  a  very  voluminous  jelly. 

Microscopic  examinations  of  thin  sections  of 
neat  Portland  cement  also  show  a  large  percent- 
age of  the  cement  unacted  upon  by  water  be- 
yond a  superficial  or  skin  action.  This  being 
the  case,  then,  in  the  regrinding  of  the  neat  bri- 
quettes after  they  had  become  hydrated,  some  of 
the  coarser  particles  of  the  unacted-upon  cement 
were  reduced,  by  regrinding,  to  such  a  fineness 
as  to  become  active.  These  three  methods  of  in- 
vestigation (first,  microscopic  study  of  set  ce- 
ment; second,  the  treatment  of  the  various  sizes 
of  grains  separated  by  elutriation;  third,  the  re- 
grinding of  the  neat  cement  after  gauging  with 
water  and  being  allowed  to  harden  under  water), 
all  lead  to  the  same  conclusion,  that  is,  that  only 
a  comparatively  small  percentage  of  the  original 
cement  is  ever  acted  upon  by  the  water  used  in 
making  the  mortar,  and  that  the  portion  of  the 
cement  which  is  acted  upon  is  only  the  very  fine 
impalpable  flour  which  is  not  measured  by  pres- 
ent tests  using  sieves. 

When  cements  were  all  ground  in  practically 
the  same  manner  and  on  the  same  type  of  ma- 
chinery, the  use  of  sieves  gave  a  fair  indication 
of  the  flour  present  in  the  cement,  it  being  a  rea- 
sonable assumption  that  the  finer  the  cement,  the 
more  flour  present ;  but  such  is  no  longer  the 
case  with  diversified  methods  of  grinding  and  we 
have  found  more  flour  in  cement  ground  on  the 
burr  stone  showing  a  very  poor  degree  of  fine- 
ness as  measured  by  .the  sieves  than  in  some  ce- 
ments showing  a  very  great  fineness  as  measured 
by  the  loo-mesh  and  200-mesh  sieve.  The  fact 
that  the  sieving  tests  do  not  determine  accurately 
the  percentage  of  flour  has  been  recognized  in 
Europe,    and   various   devices   are   being   experi- 
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mcnted  with  to  determine  the  percentage  of  flour. 
These  investigations  also  show  conclusively  that 
all  commercial  cements  contain  a  large  amount  of 
inert  material  and  that  the  cement  m.inufacturer 
is  quaroing.  grinding,  burning,  grinding  again 
and  pa>-ing  freight  upon  from  50  to  60  per  cent. 
of  inert  material  which  could  as  well  be  replaced 
by  sand.  Under  present  mechanical  conditions 
it  b  commercially  impossible  to  grind  much  finer 
than  we  are  now  doing,  but  one  of  the  economies 
of  the  future  in  cement  manufacture  will  be 
brought  about  by  the  perfection  of  grinding  me- 
chinery  that  will  avoid  the  waste  above  men- 
tioned. 

A  study  of  the  chemical  analysis  of  the  re- 
ground  cement  is  also  interesting.  Taking  up  the 
first  sample  and  disregarding  the  presence  of  cal- 
cium aluminate  and  arbitrarily  assuming  that  the 
silica  was  present  in  the  original  cement  as  tri- 
calcium  silicate,  and  that,  on  hydrating,  it  is  de- 
composed to  the  hydrated  mono-calcium  silicate 
(CaO,  SiO^  3H.0)  and  calcium  hydrate,  and 
neglecting  the  calcium  sulphate  but  deducting  the 
amount  of  lime  present  as  carbonate,  the  com- 
bined water  will  account  for  about  70  per  cent. 
of  the  cement  having  been  acted  upon  by  water, 
after  being  twice  gauged  and  once  reground, 
leaving  30  per  cent,  still  present  and  capable  of 
developing  hydraulic  qualities  on  being  ground 
snfficietitly  fine,  as  is  proven  by  the  tests  obtained 
on  the  second  regrinding. 

These  figures  are,  of  course,  only  approximate, 
since  they  do  not  take  into  consideration  the  lime 
present  as  aluminate  and  it  is  not  positive  that 
the  hydration  takes  place  as  indicated  above,  but 
they  are  borne  out  in  a  general  way  by  the  re- 
sults of  the  physical  tests,  for  on  regauging  the 
cement  developed  considerable  hydraulic  quali- 
ties. 

The  analysis  of  the  second  sample  of  cement 
shows,  on  the  same  arbitrary  assumption,  after 
the  first  gauging  with  water,  the  hydration  of 
about  45  per  cent  of  the  cement,  leaving  55  per 
cent  unacted  upon. 

In  a  recent  article  in  "The  Engineer"  of  Lon- 
zdon,  by  Mr.  W.  Lawrence  Gadd,  entitled  "Notes 
on  the  Le  Chatelier  Tests,"  he  states  in  refer- 
ence to  Portland  cement  made  by  rotary  kiln 
clinker  that  this  "does  not  improve  on  aeration, 
bttt  on  the  contrary  almost  invariably  becomes 
more  expansive,  the  increase  being  from  3  to 
12  mm.  after  aeration  for  seven  days;  and  many 
samples  which,  tested  fresh,  gave  an  expansion 
of  only  2  to  5  mm.,  if  again  tested  after  seven 
days'  aeration,  would  be  condemned  by  the  con- 
ditions of  the  British  Standard  Specifications  as 
unsound.  On  the  other  hand,  if  the  cement  be 
kept  for  some  time  in  a  stoppered  bottle  or  other 
closed  receptacle,  the  expansion  becomes  less 
narked,  and  if  kept  long  enough  without  expos- 
ure to  air  will  become  nil." 

He  explains  this  behavior  of  rotary  kiln  cement 
in  Le  Chatelier's  tests  as  follows:  "It  is  well 
known  that  rotary  clinker  is  harder  and  there- 
fore more  diflfkult  to  grind  than  a  chamber  kiln 
clinker,  and  the  ground  product  from  the  rotary 
kiln  may  be  roughly  divided  into  Ca)  flour;  (b) 
comparatively  large  pieces  of  clinker  grit,  such 
as  is  retained  on  the  100  or  180-mesh  sieve;  (c) 
fine  particles  which  are  small  enough  to  pass  the 
180-mesh  sieve  but  are  nevertheless  particles  of 
bard  clinker  grit.  Tests  show  that  although  the 
chemical  composition  of  this  fine  grit  is  practi- 
cally identical  with  that  of  the  flour,  the  former 
gires  high  expansion  figures,  whilst  the  latter 
gives  rise  to  only  slight  divergence  of  the  nee- 
dles. 

'The  expansion  appears  to  be  as  the  proportion 
of  fine  grit,  indirectly  shown  by  the  percentage  of 
flour  in  the  cement  Thus,  to  take  an  actual  ex- 
ample: The  respective  products  of  two  grinding 
mills  were  separately  taken,  carefully  sampled, 
and  tested  by  the  Le  Chatelier  method.    One  of 


these  mills  (No.  l)  was  known  to  produce  more 
flour  and  relatively  less  fine  grit  than  did  the 
other  (No.  2).  Both  mills  were  concurrently  fed 
with  clinker  from  the  same  hopper,  so  that  there 
should  be  no  question  of  difference  in  composi- 
tion or  degree  of  calcination.  The  expansion  re-  . 
suits  were :  Cement  from  Mill  No.  I,  3  mm. ; 
cement  from  Mill  No.  2,  17  mm. 

"The  fineness  of  the  grinding  in  these  two  sam- 
ples was  practically  the  same,  the  residue  on  the 
180-mesh  sieve  being  in  the  one  case  10  per  cent. 
and  in  the  other  10.5  per  cent 

"The  addition  or  removal  of  comparatively 
large  pieces  of  clinker  grit  appear  to  have  but 
little  effect  on  the  Le  Chatelier  test,  and  the  addi- 
tion of  fine  grit  in  the  form  of  ground  flints  or 
sand  has  no  appreciable  action. 

"It  follows  that  the  expansion,  in  the  cases 
quoted,  is  due  to  changes  in  the  fine  particles  of 
clinker  grit  under  the  influence  of  boiling  water; 
and  the  view  I  wish  to  put  forward  is  as  fol- 
lows: (i)  At  the  time  of  gauging  the  cement  the 
particles  of  fine  flour,  so  called,  are  hydrated 
nipre  or  less  completely.  (2)  Particles  of  clinker 
grit  of  comparatively  large  size  are  not  hydrated, 
except,  perhaps,  on  the  surface,  and  act  through- 
out as  inert  material.  (3)  Particles  of  fine  grit 
clinker  which  are  small  enough  to  pass  the  180- 
mesh  sieve  are  only  slightly  hydrated  at  the  time 
of  gauging.  The  cement  then  sets  hard,  but  un- 
der the  influence  of  heat,  when  the  block  is 
boiled,  the  hydration  of  these  small  particles  con- 
tinues, with  consequent  expansion. 

"The  increase  in  expansion,  after  the  cement 
has  been  subjected  to  aeration,  may  perhaps  be 
explained  by  the  assumption  that  the  fine  parti- 
cles of  clinker  grit,  on  exposure  to  moist  air, 
,  commence  to  disintegrate  to  some  extent,  and  are 
thus  rendered  more  easily  hydrated  when  sub- 
mitted to  boiling  heat.  That  something  of  this 
nature  does  happen  is  rather  borne  out  by  the 
fact  that  rotary  clinker  which  has  been  weath- 
ered by  exposure  to  air  for  some  time  is  more 
easily  ground,  than  if  taken  direct  from  the  kiln, 
and  such  weathered  clinker  invariably  gives  lower 
expansion  figures,  provided  of  course,  that  it  was 
properly  burned,  and  contains  no  underburned 
portions." 

While  the  behavior  of  the  cement  by  the  Le 
Chatelier  tests  for  soundness  is  of  little  interest 
to  us,  however,  as  this  test  is  not  used  in  this 
country,  of  interest  to  us  is  the  explanation  of- 
fered by  Gadd  for  the  behavior  of  the  cement, 
since  this  explanation  is  in  line  with  the  conclu- 
sions drawn  in  this  article,  that  is,  that  the  fine 
flour  of  cement  is  the  only  portion  which  is  acted 
upon  by  water,  hence  comprises  the  portion  of 
cement  which  gives  to  the  mass  its  hydrated 
qualities. 


Book  Notes. 


The  exceptional  value  of  the  work  done  by 
the  American  Society  for  Testing  Materials  is 
clearly  shown  in  the  "Proceedings  of  the  Tenth 
Annual  Meeting,"  which  has  just  appeared.  It 
is  a  volume  of  759  pages  filled  with  information 
of  the  most  important  character  for  all  engi- 
neers who  have  to  do  with  the  design  of  struc- 
tures or  machinery.  '  This  journal  has  held  the 
opinion  for  a  number  of  years  that  no  engineer 
who  has  much  designing  to  do  can  afford  to  be 
without  a  set  of  these  volumes.  They  not  only 
contain  the  latest  ideas  of  thoroughly  represen- 
tative committees  concerning  the  all-important 
subject  of  specifications,  but  they  also  cover  all 
advances  in  testing  materials  and  progress  in  re- 
search work  to  ascertain  the  strength  of  mate- 
rials and  standard  products  constructed  from 
them,  such  as  rails,  castings,  car  wheels,  rein- 
forced concrete  columns  and  beams,  and  the 
like.  The  object  of  the  Society  is,  briefly  stated, 
to  furnish  information  concerning  materials  and 


the  best  methods  of  using  them.  The  field  is 
manifestly  a  wide  one,  and  as  the  Society  covers 
it  thoroughly,  its  publications  are  invaluable  to 
those  who  desire  to  keep  abreast  of  the  times. 
The  proceedings  which  are  recorded  in  the  vol- 
ume just  issued  were  reported  in  the  Current 
News  Supplement  of  this  journal  of  June  29,  and 
it  is  therefore  unnecessary  to  review  the  contents 
of  the  volume  at  length  in  this  place.  (Philadel- 
phia, Prof.  Edgar  Marburg,  University  of  Penn- 
sylvania, $5.00.) 


The  twenty-first  annual  number  of  the  "Me- 
chanical World  Pocket  Diary"  is  an  astonishing 
example  of  book  making.  It  has  nearly  400 
pages,  is  bound  in  cloth,  and  yet  it  retails  in 
Great  Britain  for  only  12  cents.  The  diary  gives 
ample  space  under  each  date  to  jot  down  all  the 
notes  that  the  average  engineer  keeps  in  such  a 
book,  while  the  mechanical  information  is  com- 
prehensive and  accurate.  This  technical  section 
has  now  assumed  a  comparatively  permanent 
form,  and  the  changes  made  from  year  to  year 
are  mainly  to  bring  the  contents  up-to-date  in 
those  departments  where  new  standards  have 
been  adopted  or  the  progress  of  the  art  makes 
revision  necessary.  While  the  contents  are  by 
no  means  so  complete  as  the  information  given 
in  more  elaborate  enginering  handbooks,  there 
are  few  things  which  arise  in  the  general  run 
of  mechanical  drafting  room  work  that  cannot  be 
answered  at  least  in  part,  by  reference  to  this 
little  volume.  (Manchester,  England,  Enimott  & 
Co.,  6s  King  St,  6  pence.) 


A  little  book,  professedly  written  for  the  en- 
gineer and  engine  man,  but  useful  for  a  much 
wider  circle  of  readers,  is  the  "Engine-room 
Chemistry"  of  Prof.  Augustus  H.  Gill,  of  the 
Massachusetts  Institute  of  Technology.  It  aims 
to  give  such  information  concerning  oils,  fuels 
and  the  phenomena  of  combustion  and  steam- 
raising,  all  expressed  in  fairly  non-technical  lan- 
guage, as  will  enable  the  average  reader  to  un- 
derstand what  is  necessary  from  the  point  of  view 
of  chemistry  to  obtain  the  maximum  efficiency 
in  the  power  plant.  The  book  opens  with  an  ex- 
planation of  those  elements  of  chemistry  which 
must  be  understood  in  order  to  study  problems 
of  this  nature  and  describes  the  apparatus  and 
chemicals  used  in  making  the  tests  under  consid- 
eration. The  author  then  takes  up  in  detail  fuels 
and  their  analysis,  and  gives  in  the  next  chapter 
an  explanation  of  methods  of  regulating  combus- 
tion and  conducting  gas  analyses.  Boiler  scale, 
fitting  and  corrosion  form  the  subject  of  the  fol- 
lowing chapter,  in  which  the  rather  complicated 
subject  of  hard  waters  is  outlined  in  a  satisfac- 
tory manner.  It  is  rather  unfortunate,  however, 
that  this  chapter  was  written  before  the  presen- 
tation of  the  important  paper  by  Dr.  Cushman 
explaining  the  method  of  preventing  pitting  which 
is  being  followed  with  much  success  in  some  boil- 
er plants  in  Washington.  The  remainder  of  the 
book  is  devoted  to  mineral,  animal  and  vegeta- 
ble oil  and  will  be  found  particularly  useful  to 
those  who  have  learned  by  experience  the  im- 
portance of  more  attention  to  this  class  of  en- 
gine room  supplies  than  is  usually  paid  it.  (New 
York,  Hill  Publishing  Co.,  $1.00.) 


Although  there  are  many  books  on  mechanical 
drawings  available  for  self-instruction  and  class- 
room work,  a  new  one  entitled  "Structural  Draw- 
ing," by  Mr.  C.  Franklin  Edminster,  of  the  Pratt 
Institute  in  Brooklyn,  takes  up  a  branch  of  the 
subject  which  has  hitherto  not  been  touched  ex- 
cept very  briefly.  It  gives  a  course  of  lessons 
in  the  drafting  work  in  structural  shops  and  the 
offices  of  architects  and  mill  engineers,  so  far 
as  steelwork  is  concerned.  The  book  opens  with 
the  usual  instructions  concerning  drafting  ma- 
terials, which  are  followed  by  a  collection  of  geo- 
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metrical  problems.  Simple  projection  such  as  is 
used  in  preparing  working  drawings  is  then  ex- 
plained, after  which  structural  drafting  is  taken 
up  in  detail.  The  first  work  is  the  drawing  of 
cross  sections  of  rolled  shapes  to  scale  and  their 
lettering  according  to  standard  dimensions;  the 
drawing  to  scale  of  nuts  and  bolts,  tie  rods,  eye- 
bars  and  devices,  turn-buckles  and  anchors  is 
then  taken  up  and  the  more  elementary  connec- 
tions are  introduced.  Afterward  the  student  is 
taken  along  step  by  step  as  his  skill  increases  un- 
til the  most  difficult  forms  of  structural  drafting 
connected  with  staircase  details  have  been  taken 
up.  The  many  plates  in  the  book  are  executed 
in  the  standard  manner  required  in  bridge  shops, 
and  the  book  as  a  whole  is  an  excellent  outline 
of  the  somewhat  special  class  of  drafting  neces- 
sary for  steel.  (New  York,'  David  Williams  Co., 
$2.50.) 


THE     ENGINEERING    RECORD. 


The  long-awaited  "Municipal  and  Private 
Operations  of  Public  Utility,"  the  report  to  the 
National  Civic  Federation  by  its  Commission  on 
Public  Ownership  and  Operation,  has  at  last  ap- 
peared in  three  bulky  volumes,  forming  the  lat- 
est and  most  complete  word  on  this  important 
subject.  The  first  volume  contains  the  final  con- 
clusions of  the  Committee  and  general  sum- 
maries of  the  evidence  upon  the  various  phases 
of  the  question.  These  conclusions  were  re- 
viewed at  considerable  length  in  The  Engineer- 
ing Record  several  months  ago.  The  second  vol- 
ume is  devoted  to  the  reports  of  the  experts 
upon  conditions  found  in  the  United  States,  and 
the  third  volume  is  devoted  to  the  situation  in 
Great  Britain.  These  volumes  are  made  up  of 
two  entirely  distinct  parts.  The  first  is  a  collec- 
tion of  information  regarding  public  service  un- 
dertaking, compiled  by  specialists  in  such  work 
and  approved  as  correct  by  the  members  of  the 
committee  who  believed  in  municipal  ownership 
and  by  those  who  believed  in  private  ownership. 
The  second  portion  of  the  volumes  is  a  collec- 
tion of  monographs  based  on  the  data  and  writ- 
ten from  the  viewpoint  of  each  interest.  The 
reader  desirous  of  making  a  thorough  study  of 
the  relative  advantages  of  municipal  and  private 
ownership  will  find  the  volumes  of  particular 
value  on  this  account,  for  the  advocates  of  each 
method  of  operation  are  here  compelled  to  base 
their  arguments  on  exactly  the  same  basic  facts. 
This  is  probably  the  first  time  that  such  a  com- 
plete discussion  of  the  subject  has  been  presented 
under  conditions  so  favorable  for  clearing  away 
the  unessential  assumptions  and  disputed  facts 
that  make  the  usual  article  on  the  subject  hardly 
worth  reading.  Inasmuch  as  the  report  has  al- 
ready been  reviewed  in  this  journal  and  an  esti- 
mate of  its  value  stated  editorially  it  is  hardly 
necessary  to  say  more  in  this  place  than  that  the 
volumes  should  be  in  every  library  claiming  to 
possess  the  more  important  works  on  the  con- 
trol of  public  service  utilities.  (New  York,  281 
Fourth  Ave.,  National  Civic  Federation,  $10.) 


Letters  to  the  Editor. 


Stresses  on  Rivets. 
Sir  :  I  notice  that,  while  your  standard  specifi- 
cations provide  carefully  for  the  effects  of  re- 
peated stress  in  the  members  of  a  framework  or 
structure,  the  effect  on  the  rivets  and  pins  is 
practically  ignored,  and  constant  values  are  as- 
signed for  safe  shearing  and  bearing  stresses  on 
these.  As  a  chief  draftsman  and  desig^ner  of 
steel  structures,  I  use  the  following  formulas, 
which  ensure  that  the  connections  are  as  strong 
as  the  pieces  connected : 

minimum  \ 
(i)     P  —  9,000    (     I   -t- 


(2)     P  =  9,000 


(- 


minimum  \ 
2  maximumy 


The  first  formula  gives  the  unit  stresses  on  mild 
steel  rivets  in  single  shear  for  repetition  stresses, 
and  the  second  gives  the  unit  stresses  for  re- 
versing loads.  The  safe  bearing  stresses  and 
double  shear  stresses  are  double  the  amount 
given  by  these  formulas.  These  formulas  are 
original,  so  far  as  I  know,  and  perhaps  if  you 
found  space  for  them  in  The  Engineering  Record 
they  would  receive  criticism  and  light  would  be 
thrown  on  the  subject.     Yours  faithfully, 

Bradford,  Eng.,  Oct.  8.  James  A  Orrel. 


Camp  Comforts. 
Sir:     When  I  arrived  at  the  engineers'  camp 
at  Del  Rio  it  was  about  as  uninviting  a  place  as 
I   ever   saw.     The   dirt   floors   of  the   tents   con- 
sisted of  an  inch  of  dust — so  fine  that  one  could 
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not  stir  without  filling  the  tent  with  the  powder. 
It  seemed  to  me  that  the  first  night  I  spent 
there  I  breathed  in  my  full  "peck  of  dirt."  This 
was  intolerable  and  the  next  morning  I  had  the 
men  with  our  team  get  gravel  from  the  river 
nearby  and  spread  a  layer  of  it  3  in.  thick  in  each 
tent.  We  have  had  no  dust  since  then.  For  seats 
we  had  boxes,  and  two  roughly-made  stools. 
Now,  when  I  am  working  I  work  hard  and  when 
the  time  for  rest  comes  I  want  to  rest  as  thor- 
oughly, which  I  cannot  do  on  a  tomato  box  nor 
very  much  better  on  a  condensed  milk  box,  so 
I  determined  to  improve  our  sitting  arrange- 
ments. The  commissary  had  just  received  a 
quantity  of  i2-in.  white  pine  boards  for  general 
camp  use,  and  I  ordered  a  half  dozen  of  them 
sent  to  our  camp.  From  these  we  made  three 
easy  chairs  similar  to  those  here  shown.  I  had 
often  seen  these  chairs  in  use,  but  always  made 
rigid,  and  hence  very  unhandy  to  transport  when 
moving  camp.  I  therefore  determined  that  the 
present  lot  should  not  have  that  defect.  We  first 
cut  three  pieces  4  ft.  long  for  the  backs,  next 
six  pieces  4  ft.  6  in.  long  by  3  in.  wide,  then 
three  pieces  14  in.  long  and  three  i  ft.  3  in.  Plac- 
ing the  4-ft.  board  on  the  ground,  one  of  the 
3x42-in.  pieces  was  placed  on  edge  on  each  side, 
and  the  pieces  14  in.  long  nailed  crosswise  to 
the  3-in.  pieces.  Turning  the  back  board  and 
sides  over  without  disturbing  their  relative  po- 
sitions, one  of  the  pieces  i  ft.  long  and  3  in. 
wide  was  nailed  on  6  in.  from  the  end  opposite 
to  where  the  seat  was  nailed.  Next  the  back  and 
side  boards  were  set  up  as  shown  in  sketch  and 
a  ten-penny  wire  nail  driven  in  the  center  of  the 
side  piece  just  at  the  back  of  the  seat  and  into 
the  back  piece  I  ft.  from  where  it  rests  on  the 
floor.  The  chair  back  can  be  fixed  at  any  angle, 
but  I  found  the  angle  shown  to  be  the  most 
satisfactory  to  all  who  tried  if.  The  right  slope 
of  back  board  can  be  found  by  raising  the   top 
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until  it  is  3  ft.  4  in.  from  the  floor.  To  keep 
the  chair  in  this  position  I  used  two  bale  wires, 
driving  an  eight-penny  nail  through  the  loop  and 
into  the  bottom  of  the  back  piece  and  winding 
the  other  end  around  the  3-in.  piece  as  shown. 
By  unfastening  the  wire,  the  chair  can  be  knocked 
down  and  occupies  a  space  only  48  x  14  x  s  in. 

For  this  work  we  had  only  a  saw  and  hammer. 
We  used  fourteen  nails  and  less  than  8  sq.  ft. 
of  boards  for  each  chair.  I  give  this  account  of 
the  work  and  sketch  of  the  chair,  ndt  because 
I  think  I  have  made  something  new — I  first  saw 
this  kind  of  chair  thirty  years  ago — but  because 
I  have  never  seen  a  drawing  of  it,  and  I  want 
to  suggest  to  others  to  try  it,  and  see  if  it  is  not 
one  of  the  most  comfortable  a  tired  man  ever 
threw  himself  into.  Howard  Egleston. 

Del  Rio,  Mexico. 


Examinations  for  Philippine  Civil  Engineers. 

Sir:  In  an  examination  for  civil  engineer,  in 
the  Departmental  and  Phillipine  Services,  given 
by  the  United  States  Civil  Service  Commission  at 
various  points  throughout  the  country  on  Oct. 
i6th  and  17th,  the  subjects,  with  their  weights, 
were  as  follows:  (i)  Pure  and  Applied  Mathe- 
matics, "involving  a  fair  knowledge  of  pure  math- 
ematics to  and  including  calculus";  weight,  20. 
(2)  Use  and  construction  of  instruments  and  sur- 
veying; transit,  stadia,  level,  plane  table,  rod, 
chain,  tape,  current  meter,  etc. ;  weight,  30.  (3) 
Design  and  construction,  requiring  knowledge  of 
highways,  railroads,  dams,  retaining  walls, 
trusses,  foundations,  etc. ;  weight,  25.  (4)  Train- 
ing and  experience,  rated  from  application  form, 
answers  to  which  are  made  under  oath ; 
weight,  25. 

The  time  allowed  for  the  examination  was  six 
hours  on  the  first  day  and  three  hours  on  the 
second  day,  the  first  two  subjects  being  given  on 
the  first  day. 

The  questions  asked,  as  nearly  as  I  could  recol- 
lect them  the  day  after  the  examination,  were  as 
follows : 

Mathematics ;  three  questions  to  be  answered. 
(i)  In  a  hollow  cast-iron  column  16  in.  in  diam- 
eter the  thickness  of  metal  is  i^  in.,  allowable 
stress  is  9,000  lb.  per  square  inch,  column  24  ft. 
5  in.  high.  W  =:  w  -{•  (wln'/r'),  in  which  / 
=  length  of  column  in  inches,  n  =  .602,  r  = 
radius  of  gyration,  JV  =  load  on  column,  and  / 
for  cylindrical  form  =  11^7224.  Find  w,  in 
tons,  to  one  decimal. 

(2).  The  points,  A,  B  and  C,  are  in  a  straight 
line,  AB  =  376.5  ft.,  P  is  a  point  outside  of  the 
line.  The  angle  APB  =  61°  20' ;  and  the  angle 
PAB  =  42°  6'.  If  D  bisects  ABC  find  angle 
ADP,  to  the  nearest  minute. 

a  —  b  C 

■  =  tan  y2  (^  —  B)  cot  — 

a  +   b  2 

(3).  In  a  triangular  frame  ABC,  AB  =  15  ft.; 
BC  =  12  ft.,  and  AC  =  20  ft.  There  is  a  force 
of  6,  normal  to  AB  at  A,  one  of  8  normal  to 
BC  at  C,  and  a  vertical  one  of  6  at  B.  The 
frame  is  fixed  only  at  A.  Find,  by  any  method, 
the  stresses  in  the  parts  of  the  frame. 

(4).  The  bottom  of  a  channel  is  8  ft.  wide, 
the  water  level  is  16  ft.  wide,  the  sides  slope  at 
30°  from  the  vertical,  the  flow  is  288  cu.  ft.  per 
second  and  the  grade  i  in  2,000.  Find  the  mean 
depth,  mean  velocity  and  coefficient  of  friction. 

Use  and  Construction  of  Instruments  and  Sur- 
veying; four  questions  to  be  answered. 

(i).  Name  all  of  the  ways  errors  can  occur  in 
the  use  of  the  transit,  and  state  how  to  elimin- 
ate or  reduce  them. 

(2)  Give  same  for  the  wye  level. 

(3).  State,  in  detail,  how  you  would  adjust  the 
standards  of  a  transit.  What  previous  adjust- 
ment should  be  made  and  why? 
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(4)-  State,  in  detail,  how  you  would  proceed 
to  make  a  topographic  survey  and  map  complete 
(a)  of  a  very  irregular  plot  of  ground  of  not 
over  350  acres  and  showing  2-ft.  contours  to  a 
Urge  scale,  (b)  Give  the  same  for  a  large  simi- 
lar plot  oa  a  small  scale  and  showing  ao-ft  con- 
tours. 

(S)  Give  an  account  of  the  Government's 
OKlfaod  of  surve}-ing  the  public  lands. 

(6).  Tell,  in  deuil,  how  you  would  make  a 
hydrographic  survey  of  a  river  averaging  300  ft. 
wide  and  15  ft.  deep. 

Design  and  Construction;  three  questions  to  be 
answered. 

(i).  Give  a  list  of  all  the  defects  found  in 
Imnber  and  sute  the  cause  of  each. 

(2)  Write  as  complete  a  specification  as  you 
can  (a)  for  a  brick  pavement,  (i>)  for  an  as- 
phalt pavement 

(3).  Given  a  town  of  5,000  inhabitants.  De- 
scn'be  in  detail  all  the  daU  you  would  collect  be- 
fore starting  the  design  of  a  sewerage  system. 

(4).  Given  a  reservoir  of  certain  capacity.  How 
woold  yon  determine  the  dimensions  of  dams, 
fills,  walls,  embankments,  etc.  ?  Show  diagrams  of 
tame.  How  would  you  locate  spillways  and  de- 
termine size  of  same? 

(5).  Give  a  list  of  the  advantages  and  disad- 
vantages of  the  different  kinds  of  highways  in 
use.  Give  sketches  showing  best  methods  of  con- 
struction. Competitor. 
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of  very  doubtful  value  for  anything  more  than  a 
general  guide  and  may  be  exceedingly  dangerous 
to  follow.    Very  truly  yours, 

Harrison  P.  Eddy. 
Boston,  Mass.,  14  Beacon  St 

[This  letter  is  an  answer  to  a  request  made  to 
Mr.  Eddy  to  send  for  publication  in  The  Engi- 
neering Record  a  statement  of  his  conclusions  re- 
garding the  value  of  cost  analysis  data.  As 
superintendent  of  the  sewer  department  of 
Worcester,  Mass.,  from  1892  to  1907,  he  con- 
structed by  day  labor  all  kinds  of  sewerage 
works,  involving  ordinary  work  in  rock  and 
earth,  heavy  trenching,  difficult  pile  driving, 
tunneling  in  many  kinds  of  material,  and  con- 
crete structures.  All  payments  for  materials  and 
labor  were  made  by  him  directly,  and  for  a 
number  of  years  he  kept  very  complete  cost 
analysis  records  of  these  expenditures  and  the 
conditions  of  the  construction.  Probably  very 
few  engineers  have  had  such  an  opportunity  to 


Cost  Analysis  Data. 
Sik:  In  compliance  with  your  request  of  Dec. 
5,  I  send  you  a  brief  outline  of  my  opinion  re- 
garding the  practicability  of  using  cost-analysis 
data  with  safety  in  estimating  the  probable  cost 
of  constructing  engineering  works. 

It  cannot  be  disputed  that  a  complete  system 
of  cost  keeping,  in  sufficient  detail,  is  of  great 
value  to  public  works  departments.  If  the  work 
is  performed  by  day  labor  such  a  system  will 
serve  as  a  useful  guide  to  the  engineer  in  charge, 
both  in  making  his  estimates  of  the  probable  cost 
of  work  and  in  checking  from  time  to  time  the 
acttial  cost  of  construction  with  the  cost  of  simi- 
lar work  previously  done.  Such  a  system  is  of 
nearly  as  mtKh  value  to  departments  conducting 
work  by  contract.  The  greatest  value  of  cost 
keeping  in  all  cases,  of  course,  results  from  the 
costs  having  been  kept  upon  work  under  the 
direct  personal  supervision  of  the  engineer  who 
it  using  the  cost  system  as  a  guide  for  estimates 
and  for  checking  costs  during  construction. 
These  observations  imply  that  the  use  of  such 
cost  statistics  is  confined  in  each  case  to  one 
locality,  in  which  similar  classes  of  work  must 
be  reasonably  comparable.  In  making  an  esti- 
mate of  the  probable  cost  of  work  under  these 
conditions  the  judgment  of  the  engineer  is  of  the 
otmost  importance,  and  even  with  a  satisfactory 
co«t  system  his  judgment  must  far  exceed  in 
conqtarative  value  the  weight  given  to  his  sta- 
tistic* of  cost  upon  past  work. 

In  the  application  of  costs  obtained  by  other 
et^atttfi,  or  in  other  localities,  the  utmost  care 
(boold  be  exercised,  as  it  is  impossible  in  al- 
nKWt  all  cases  to  have  an  accurate  knowledge  of 
die  particnlar  conditions  surrounding  the  work 
done  at  the  costs  given.  Such  costs  may  serve 
at  a  very  valuable  general  guide,  but  ought  not 
to  serve  as  the  niain  basis  of  estimates,  which 
ibonld  in  every  case  be  the  result  of  personal 
judgment  growing  out  of  personal  experience. 
If  the  engineer  making  the  estimate  has  ob- 
tained the  cost  of  other  similar  work  under  his 
own  direction  these  costs  would  be  of  much 
greater  value  to  htm  in  assisting  him  to  form  his 
judgment  than  would  be  the  costs  obtained  by 
other  parties  under  conditions  which  must  be 
largely  unknown  to  him. 

In  fine,  jt  is  my  opinion  that  cost  statistics,  as 
grenerally  accessible  -from  published  records,  are 


Stresses  in   Lacing. 


study  actual  cost  data  on  sewerage  work,  and 
for  this  reason  Mr.  Eddy's  opinion  deserves  espe- 
cial consideration. — Editor.] 


Stresses  in  Lacing  on  Columns. 
Sir:  One  of  the  fundamental  features  of  short 
column  design  is  the  assumption  that  the  compres- 
sive stress  is  distributed  uniformly  over  the  area 
of  any  cross-section.  Suppose  C  in  Fig.  i  to  bi 
such  a  column.  Then  5"  may  represent  the  stress 
diagram.  Now  suppose  the  column  becomes 
longer  so  that  there  is  bending,  or  a  tendency  to 
bend  in  the  direction  shown  by  the  arrow.  There 
will  then  be  set  up  in  the  column  a  flexure  couple 
that  we  assume  will  take  the  form  shown  as  F. 
It  will  be  evident  at  once  that  the  maximum 
stress  under  the  second  condition  will  be  greater 
in  compression  and  smaller  in  tension.  The 
maximum  stress  on  the  tension  side  will  be 
(f—s).  The  maximum  stress  on  the  compres- 
sion side  will  be  (f'+s").  We  might  concentrate 
the  entire  stress  shown  by  diagrams  5  and  F 
about  points  respectively  the  centers  of  gravity 
of  the  parts  of  the  diagram  above  and  below  the 
neutral  axis.  The  stress  shown  by  diagram  S 
is  balanced  about  the  neutral  axis,  and  therefore 
would  not  have  a  tendency  to  distort  the  column 
laterally.  Lateral  distortion  of  the  column  would 
depend  on  the  flexure  couple  only.  It  is  then 
this  couple  that  has  to  do  with  the  design  of 
lacing  in  built-up  columns. 

Fig.  2  is  a  column  composed  of  two  channels 
laced  back  to  back.  The  flexure  diagram  F  is 
shown  with  forces  concentrated  at  the  centers  of 
gravity  of  the  channels.  For  practical  purposes 
we  may  assume  that  P=Af  where  A  is  the  area 
of  cross-section  of  one  channel  and  /  is  to  be 
taken  as  the  maximum  stress  in  the  channel  due 
to  flexure  at  the  point  where  the  greatest  bend- 
ing, or  the  tendency  to  bend,  occurs.  In  most 
cases,  as  that  shown  in  Fig.  2,  this  point  will  be 
at  the  center  of  the  column.     In  any  practical 
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case  f  should  be  taken  as  the  difference  between 
the  allowable  stress  for  the  material  in  a  short 
column  and  the  calculated  unit  stress  for  the 
column  in  question.  For  instance,  when  the 
straight-line  formula  is  used  we  have  s=j' — cl/r, 
where  j  is  the  stress  for  a  short  column,  c  a 
constant,  r  the  least  radius  of  gyration,  /  the 
equivalent  length,  and  .J  the  stress  for  a  long 
column.  Then,  in  our  discussion,  the  value  of 
/   is   cl/r. 

When  Euler's  formula  is  used 

s =  f 

AT 

Where  A'  is  the  area  of  column  cross  section, 
and  /  is  the  moment  of  inertia  about  an  axis 
perpendicular  to  the  plane  of  bending. 

Returning  to  Fig.  2,  I'  is  the  distance  from 
section  of  maximum  to  section  of  no  flexure. 
When  /  is  equal  to  the  length  of  the  column  in 
question  /'  may  be  equal  to  ^,  ^,  etc.,  according 
to  end  connections.  Upon  the  line  AC  at  the 
point  C  we  erect  a  perpendicular  BC  which  shall 
equal  to  scale  P=Af.  Now  at  the  points  A  and 
C  we  know  the  flexural  stress.  If  we  were  to 
calculate  it  at  all  other  points  between  A  and  C 
and  plot  to  scale  along  AC  as  a  base  there  would 
result  a  curve  similar  to  a  harmonic  curve.  A 
circular  arc  would  not  be  greatly  different,  and 
for  all  practical  purposes  a  straight  line  drawn 
from  B  to  ^  will  be  sufficiently  near.  Then 
when  n  is  the  interval  for  lace  spacing  there 
results  dP  the  change  in  flexural  stress. 

Then  (i)  :  dP  esc  e  -  G, 

Where  G  =  stress  in  lace  bar.  From  similar 
triangles  dP  =  nAf/l'.  Substituting  in  (i)  this 
value  of  dP  there  results 

(2)  G  —  nAf/l'  cscQ.  Where  there  is  a 
double  system  of  lacing  it  is  consistently  accu- 
rate to  take  one-half  the  computed  value  of  G 
as  the  stress  in  each  bar  of  the  panel. 

The  same  reasoning  makes  it  easy  to  derive 
formulas  for  the  stress  in  lace  bars  where  there 
are  any  number  of  leaves  in  the  column.  For 
example,  we  may  assume  a  column  where  there 
are  four  leaves.  The  maximum  stress  will  occur 
between  the  inner  two  leaves. 

Let  d,  =  distance  from  the  neutral  axis  to  the 
center  of  gravity  of  first  leaf,  and  dj  =  distance 
from  the  neutral  axis  to  the  center  of  gravity  of 
the  second  leaf.  Let  Ai  and  A,  be  the  area  of 
the  inner  and  outer  leaves  respectively.  Then 
(3)    P  =  (,d,/d,)  fA,  -f  fA^    - 


fn/       d.  \ 

— I  Ai  —  -f-  A2    Icsce. 

l\    d,      J 


For  the  purpose  of  illustration  assume  a 
column  made  up  of  two  12-in.,  20.5-lb.  channels 
laced  13.75  in-  out  to  out  with  square  ends  and 
an  over  all  length  of  24  ft.  The  area  of  a 
cross-section  of  this  column  is  12.06  sq.  in.  As- 
suming «  factor  of  safety  of  4,  Gordon's  formula 
gives  a  maximum  safe  unit  stress  of  about 
11,500  lb.  Calling  the  safe  stress  for  a  short 
column  of  this  steel  16,000  lb.,  there  results  /  = 
4,500  lb.     Let  ©  =  45°. 

10  X  6  X  4.500V2 

G  = =  5,300  lb. 

6X12 

This  would  give  for  a  2xJ4-in.  lace  bar  a  stress 
of  10,600  lb.  which  it  is  safe  to  allow  under  these 
conditions.  G.  L.   Bilderbeck. 

East  Berlin,  Dec.  3. 


Privately  Owned  Railroads  in  Belgium  will 
shortly  have  their  total  length  reduced  to  200 
miles,  as  the  Belgian  Parliament  has  authorized 
the  purchase  of  a  privately  owned  line  112  miles 
long.  The  200  miles  referred  to  are  operated  by 
six  different  companies. 


December  28, 


1907. 
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Fair  Play  for  the  Great  Lakes  Commerce. 


A  great  deal  is  being  said  at  this  time  about 
the  improvement  of  rivers  and  .harbors  and  the 
development  of  the  water  resources  of  the 
nation.  It  goes  without  saying  that  this  journal 
is  heartily  in  accord  with  everything  of  this 
nature  that  stands  on  a  rational  basis.  It  is 
necessary  to  bear  in  mind  all  the  time,  however, 
that  the  greatest  inland  waterway  we  have  is 
the   chain  of  Great   Lakes.     The   water  area   of 


these  lakes  and  the  connecting  and  outflowing 
rivers  is  about  95,000  square  miles,  of  which 
approximately  two-thirds  lies  in  the  United 
States.  The  shore  line  is  about  8,300  miles,  and 
of  this  the  American  portion  is  4,700  miles. 
These  figures  are  worth  comparing  with  the  total 
shore  line  of  the  Atlantic,  Pacific  and  Mexican 
seaboards  of  the  United  States,  excluding  Alaska 
and  insular  possessions,  which  is  but  5,700  miles. 
Tlie  commerce  of  the  Great  Lakes  is  of  great 
importance.  It  is  nothing  problematical,  like  the 
commerce  which  may  be  conducted  on  the  im- 
proved rivers  of  the  '  future,  about  which  so 
much  is  now  said,  but  is  something  that  is  ex- 
isting and  sure  to  increase  further  as  facilities 
for  its  development  are  afforded.  Therefore 
the  people  of  the  cities  along  the  Great  Lakes 
should  instruct  their  representatives  in  Congress 
in  no  uncertain  terms  to  make  sure  that  in  all 
the  legislation  for  inland  waterways  the  actual 
paramount  character  of  the  Great  Lakes  com- 
merce and  the  imperative  need  of  further  im- 
provements for  Great  Lakes  navigation  are  not 
overlooked.  Fortunately  it  is  unnecessary  to  go 
beyond  official  documents  to  find  full  proof  of 
the  fact  that  the  Great  Lakes  urgently  demand 
the  attention  of  Congress.  The  last  annual  re- 
port of  General  Mackenzie,  Chief  of  Engineers, 
U.  S.  A.,  has  a  special  section  on  this  subject  to 
which  attention  is  drawn. 

It  will  be  a  great  surprise  to  many  people  to 
know  that  a  thoroughly  complete  survey  of  the 
Great  Lakes,  such  as  is  necessary  for  a  com- 
prehensive study  of  the  needs  of  navigation  be- 
fore the  actual  shipping  exists  to  make  those 
needs  felt,  has  never  been  made.  In  1841  the 
first  regular  appropriation  for  the  Lake  Survey 
was  made  and  since  then  annual  appropriations 
have  been  made,  except  in  1847.  The  work  has 
always  been  so  well  managed  that  the  Survey 
has  kept  well  in  advance  of  the  requirements  of 
navigation  in  spite  of  the  small  sums  available 
for  its  purposes  and  the  great  extent  of  the  area 
to  be  covered.  The  time  has  now  arrived,  how- 
ever, when  the  commerce  _of  the  Great  Lakes 
requires  more  information  than  can  possibly  be 
given  with  the  data  obtained  up  to  the  present 
time,  and  it  is  necessary  to  adopt  a  general 
policy  for  the  completion  of  the  operations  of 
the  Survey.  These  operations  must  be  conducted 
in  part  upon  Canadian  territory,  for  the  fact 
that  95  per  cent,  of  the  commerce  of  the  Great 
Lakes  is  American  requires  the  extension  of  the 
work  into  those  parts  of  the  main  traveled 
vessel  tracks  passing  through  Canadian  waters. 
The  area  to  be  covered  is  about  70,000  square 
miles,  and  its  shore  line  not  less  than  6,000  miles. 
The  time  has  certainly  come  when  navigation 
on  this  great  extent  of  inland  waters  should  be 
made  as  safe  as  that  along  our  seacoast,  so  far 
as  reliable  charts  will  accomplish  this  end.  The 
essential  difference  between  navigation  on  the 
Great  Lakes  and  the  deep  seas  is  rarely  appre- 
ciated except  by  those  who  have  been  aboard  a 
lake  steamer  in  a  heavy  storm.  In  the  free 
ocean,  when  such  a  storm  arises,  it  is  only  neces- 
sary to  ease  off  from  the  course  more  or  less, 
according  to  the  .severity  of  the  gale,  and  every- 
tliing  is  safe  and  comfortable.  On  the  Great 
Lakes  no  such  deviation  from  the  true  course 
is  possible.  The  channels  which  must  be  fol- 
lowed by  vessels  of  deep  draught  are  compara- 
tively restricted ;  a  departure  from  them  during 
a  gale  is  absolutely  certain  to  cause  a  wreck 
in  some  sections,  and  in  other  sections  just  what 
will  happen  is  entirely  unknown  owing  to  the 
absence  of  careful  hydrographic  surveys.  So 
the  ship  captain  on  the  Great  Lakes  has  to  stick 
to  his  course,  allowing  his  vessel  to  be  battered 
by  the  wind  in  a  manner  that  no  deep-sea  sailor 
would  tolerate.  Even  this  is  not  always  prac- 
ticable, for  the  storms  are  of  great  severity  at 
times  and  drive  vessels  off  their  course  in  spite 


^  of  everything  that  can  be  done.  During  the 
season  of  1905  there  were  230  casualties  to  ves- 
sels engaged  on  the  Great  Lakes,  173  lives  were 
lost  and  property  to  the  value  of  $3,953,000  was 
destroyed.  One  gale"  alone,  that  of  Nov.  28, 
caused  the  loss  of  30  lives,  35  vessels  and  prop- 
erty worth  $1,881,000.  During  such  storms  the 
entire  area  of  each  lake  must  be  known  and 
made  available  by  charts,  for  the  lee  of  every 
island  and  the  shelter  of  every  bay  and  passage 
becomes  a  possible  refuge  when  correctly  charted. 
An  inlet  or  a  channel  that  is  absolutely  unim- 
portant during  pleasant  weather  may  become 
a  haven  in  times  of  distress  and  peril.  It  is 
manifest,  therefore,  that  no  time  should  be  lost 
in  surveying  the  70,000  square  miles  of  the  water 
area  of  the  Great  Lakes. 

As  there  may  be  confusion  as  to  just  what  the 
Lake  Survey  does,  a  word  concerning  its  work 
is  in  place  here.  The  various  Engineer  Districts 
of  the  Great  Lakes  are  charged  with  the  duty 
of  improving  the  terminal  harbors  and  the  con- 
necting rivers.  This  work,  however,  covers  but 
a  small  part  of  that  which  must  be  done  to  make 
navigation  secure,  and  the  Lake  Survey,  which 
is  in  charge  of  the  remainder  of  this  work,  is 
engaged  in  the  examination  and  exploration  of 
the  vastly  larger  and  more  dangerous  areas  of 
the  lake.  It  prepares  charts  of  the  main  routes, 
searches  for  undiscovered  or  obscure  dangers, 
and  studies  the  lake  hydraulics  in  order  to 
furnish  data  for  the  solution  of  the  problem  of 
maintaining  more  uniform  surface  levels,  bet- 
tering draughts  and  protecting  the  lakes  from  the 
dangers  that  will  follow  any  water  diversion. 
It  is  manifest  that  the  importance  of  the  Lake 
Survey's  work  increases  with  the  volume  of  traf- 
fic and  the  size  of  the  individual  carriers.  The 
increase  in  the  size  of  these  carriers  has  been 
astonishing.  When  the  Weitzel  lock  at  Sault 
Ste.  Marie  was  completed  in  1881,  is-ft.  draught 
of  vessels  was  considered  all  that  was  probable 
for  many  years.  In  1896  the  Poe  lock  was 
opened  with  a  depth  of  about  20  ft.,  which  was 
considered  ample  for  all  time,  but  the  project 
recently  adopted  for  the  new  lock  at  the  same 
place  provides  for  a  depth  of  245^^  ft.  In  1906 
the  domestic  lake  traflic  in  freight  alone  amounted 
to  75,610,000  net  tons.  It  was  valued  at  about 
$780,000,000  and  was  carried  by  an  American 
fleet  worth  approximately  $125,000,000.  This  fleet 
saved  the  merchants  of  the  country  something 
like  $100,000,000  excess  freights  charges  which 
would  have  been  paid  out  had  the  goods  been 
carried  by  rail.  As  a  matter  of  fact,  railroad 
facilities  do  not  exist  for  handling  all  this  traf- 
fic. These  figures  take  no  account,  moreover,  of 
the  enormous  passenger  traflic.  Such  statements 
show  the  extent  of  the  already  existing  interests 
to  be  benefited  by  a  suitable  appropriation  for 
placing  the  Lake  Survey  on  a  permanent  basis. 

It  has  been  mentioned  that  the  investigation  of 
the  hydraulics  of  the  Great  Lakes  is  a  part  of 
the  duties  of  this  Survey.  The  importance  of  this 
field  of  the  work  will  be  understood  when  it  is 
considered  that  if,  by  regulating  works,  it  is  pos- 
sible to  enable  the  large  vessels  to  have  one 
additional  foot  of  draught,  this  gain  is  equivalent 
to  an  increase  of  10  per  cent.,  in  freight-carrying 
capacity  with  practically  no  added  operating  cost. 
And  when  it  is  considered  that  a  single  600-ft. 
freighter.  With  its  cargo,  which  may  be  saved 
from  wreck  by.  prompt  charting  of  obscure  or 
recently  created  dangers,  is  worth  more  than  the 
total  cost  of  maintaining  the  Lake  Survey  for 
over  three  years,  there  is  manifestly  every  reason 
for  granting  the  sum  which  General  Mackenzie 
requests  for  this  great  undertaking.  He  asks 
for  only  $1x5,000  for  the  next  year,  an  amount 
so  insignificant  in  comparison  with  the  benefit 
to  follow  its  appropriation,  that  the  congressional 
representatives  of  the  Great  Lake  district  should 
see  that  the  money  is  voted. 
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Lord  Kelvin. 


In  the  death  of  WiUiam  Thomson,  Baron 
Kelvin,  mentioned  last  week,  the  world  loses  not 
only  its  ^eatest  physicist  J>ut  one  who  in  wide- 
ned of  useful  achievement  and  complete  grasp 
of  both  theory  and  practice  must  rank  among 
the  few  really  colossal  figures  in  the  history  of 
science.  To  him  providentially  had  been  given 
a  span  of  life  commensurate  with  his  splendid 
activity.  In  the  present  generation  he  has  been 
revered  as  the  Nestor  of  physical  science,  pure 
and  applied;  in  the  last  generation  he  was  the 
commanding  form  that  in  useful  research  tow- 
ered above  his  contemporaries. 

It  is  sixty-six  years  since  William  Thomson, 
a  lad  of  seventeen  in  the  University  of  Glasgow, 
published  his  first  contribution  to  the  world's 
knowledge — a  time  so  long  that  his  early  work 
has  passed  out  of  popular  knowledge,  effaced  by 
the  importance  of  his  later  investigations.  Hi% 
earliest  paper  was  a  rigid  proof  of  some  of  the 
principles  set  forth  in  Fourier's  theory  of  heat, 
and  he  pursued  that  line  of  investigation  so  in- 
dustriously that  he  must  be  given  place  with 
Joule  and  Clausius  as  one  of  the  founders  of 
the  present  mechanical  theory  of  heat.  To  him 
we  owe  the  concept  of  absolute  temperature  and 
the  foundation  of  the  absolute  thermometric 
scale,  the  experimental  proof  of  the  lowering 
of  the  freezing  point  of  water  by  pressure,  and 
the  far-reaching  doctrine  of  the  dissipation  of 
energy. 

Hb  thermal  studies  did  not,  however,  confine 
his  ceaseless  activity,  and  at  the  age  when  the 
student  of  to-day  is  generally  killing  time  as  a 
swaggering  sophomore,  William  Thomson  had 
discovered  the  theory  of  electrical  images  and 
was  writing  papers  about  it  in  the  chief  French 
mathematical  journal.  A  little  later  he  followed 
it  up  with  a  study  of  the  determination  of  electro- 
motive force  in  absolute  measure,  and  a  brilliant 
mathematical  investigation  of  the  properties  of 
transient  electric  currents,  a  study  later  destined 
to  bear  fruit  in  the  engineering  problems  con- 
nected with  the  Atlantic  cable.  A  few  years 
more  and  he  was  plunged  in  cable  work,  bring- 
ing to  bear  upon  it  his  extraordinary  power  of 
mathematical  analysis,  mechanical  ingenuity  and 
inventive  genins.  Technically  the  submarine 
cable  was  in  very  large  measure  his  personal 
work.  In  the  course  of  this  labor  he  set  up  for 
the  first  time  a  conductivity  specification  for 
copper  wire.  The  commercial  wire  available 
sixty  years  ago  varied  over  a  range  all  the  way 
from  the  commercial  wire  of  to-day  to  that  hav- 
ing scarcely  more  than  half  the  proper  con- 
ductivity. 

In  this  period,  during  which  the  Atlantic  cable 
was  evolved,  he  began  the  long  series  of  inven- 
tions of  electrical  instruments  which  are  fa- 
miliar in  laboratories  the  world  over,  and  which 
need  00  commendation  here.  With  it  all.  he  found 
time  for  brilliant  excursions  into  other  fields, 
magnetism,  resulting  in  his  invention  of  the 
standard  compensated  compass  tha  guides  the 
worid's  fleets  over  the  seven  seas,  physical 
astronomy,  with  his  studies  of  the  source  and 
cosmic  history  of  solar  energy  and  world-build- 
ing, and  elasticity,  with  its  fniition  in  theoretical 
optics. 

From  the  very  beginning  of  modern  applied 
electricity.  Sir  William  Thomson,  knighted  more 
than  forty  years  ago  for  his  achievements,  bent 
bis  energies  to  its  development  in  both  theory 
and  practice.  His  enunciation  of  the  law  of 
economy  in  conductor*,  his  investigation  of  the 
skin  effect  in  conductors,  following  the  curious 
experience  of  Lord  Armstrong,  and  a  dozen 
other  researches  are  familiar  history. 

There  is  no  need  to  bespeak  William  Thom- 
son's title  to  fame,  but  to  those  who  have  en- 
deavored to  gauge  the  breadth  and  depth  of  his 


career,  or  who  have  come  into  even  casual  con- 
tact with  his  inspiring  personality,  this  thing 
stands  out  above  all  others,  that  he  did  with  his 
might  whatever  he  understood,  whether  the 
dynamics  of  a  molecule  or  the  design  of  a  com- 
mercial instrument,  and  never  left  either  problem 
until  the  world  was  the  richer.  He  neither 
turned  aside  from  pure  science  to  pursue  the 
practical,  nor  despised  the  practical  when  it  con- 
fronted him.  He  never  posed  as  a  wizard  or 
hesitated  to  give  his  confreres  at  least  all  the 
credit  that  was  their  due.  No  man  in  the  cen- 
tury past  has  so  fully  combined  the  acumen 
of  the  trained  investigator  with  the  calm  and 
sane  judgments  and  practical  common  sense  of 
the  engineer. 

As  «  lecturer,  he  was  clear,  suggestive,  inspir- 
ing, working  with  simple  apparatus  and  making 
every  experiment  count.  A  profound  mathema- 
tician, he  never  forgot  the  physical  concepts  that 
lay  behind  his  equations  and  never  let  his  hearers 
forget  them.  And  he  never  lost  sight  of  the 
unity  of  physical  phenomena.  His  famous  Bal- 
timore lectures  on  the  dynamical  theory  of  light 
are  in  no  wise  an  attack  upon  the  electromag- 
netic theory,  but  a  vivid  demonstration  that  the 
same  ultimate  reality  lies  behind  them  both. 
In  dealing  with  the  electronic  theory  of  to-day 
he  was  equally  ready  to  apply  its  analysis  to 
familiar  phenomena  or  to  rebuke  those  who 
were  tempted  by  it  to  essay  speculative  flights 
beyond  the  realm  of  cautious  experimentation. 
He  had  outlived  too  many  theories  of  matter  to 
bespeak  eternal  life  for  the  latest  one. 

And  now  his  splendid  career  has  ended.  Re- 
vered of  all  men  for  his  learning  and  loved  of 
all  who  knew  him  for  himself,  he  sleeps  in  the 
great  Abbey  amid  the  dust  of  forgotten  kings, 
beside  Newton  and  Darwin,  his  only  peers  in 
England's  intellectual  history.  With  them,  he 
belongs  not  to  England  alone,  but  to  the 
world's  scant  list  of  those  who  have  borne  the 
torch  for  generations  yet  to  come. 


The  New  Jersey  Sewerage  Commission. 

It  is  gratifying  to  learn  from  the  report  of  the 
New  Jersey  State  Sewerage  Commission,  re- 
cently submitted  to  the  Legislature,  that  there 
has  been  a  steady  progress  in  public  appreciation 
of  the  importance  of  good  sewerage  and  sewage 
disposal  work.  The  conditions  of  water  supply 
in  Northern  New  Jersey  and  the  manner  of 
distribution  of  the  very  large  population  will 
probably  make  the  general  problem  of  sanitation 
in  that  section  of  the  State  approach  in  impor- 
tance the  sewage  disposal  and  wafer  supply  prob- 
lems that  confront  the  average  British  city  to- 
day. A  considerable  proportion  of  the  male 
population  in  this  section  is  engaged  in  busine^.s 
in  the  larger  cities,  and  consequently  the  public 
affairs  of  the  smaller  towns  where  these  men 
live,  and  even  of  some  of  the  larger  ones,  have 
not  received  the  careful  attention  that  they  re- 
quired. Sewerage  work  is  always  liable  to  be 
unappreciated,  for  it  is  out  of  sight ;  a  resident 
of  one  of  these  small  towns  who  will  vigor- 
ously oppose  any  failure  to  furnish  and  maintain 
fairly  good  roads  will  pay  little  or  no  attention 
to  failure  to  provide  proper  sewerage.  More- 
over, when  plans  for  good  sewerage  works  are 
proposed  and  the  amount  of  money  they  will  cost 
is  stated,  a  strong  opposition  often  has  arisen, 
nominally  on  the  ground  that  the  works  are  an 
unnecessary  luxury,  but  actually  because  the  im- 
portance of  public  sanitation  is  not  thoroughly 
appreciated. 

For  years  the  New  Jersey  Sewerage  Com- 
mission has  therefore  been  obliged  to  carry  on 
missionary  work.  It  has  been  compelled  to  deny 
"that  streams  of  water  are  God-given  natural 
sewers,  designed  by  Omnipotence  to  bear  away 
human  wastes,  and  that  man  is  wiser  than  his 


Maker  in  providing  that  filth  shall  filter  through 
soil."  It  has  had  to  combat  the  idea  that  dan- 
gerous gases  are  emitted  from  disposal  works, 
and  that  the  winds  will  bring  from  such  plants 
to  all  people  within  a  radius  of  a  mile  a  devas 
tating  swarm  of  bacteria  which  will  cause  deso- 
lation and  death.  The  Commission  has  learned 
how  to  handle  the  difficult  cases  of  objection 
based  on  ignorance  and,  since  that  ignorance  is 
disappearing,  the  outlook  for  improved  sanita- 
tion in  the  State  is  very  bright.  One  unfor- 
tunate feature  of  its  recent  experience  has  been 
the  necessity  of  a  controversy  with  the  State 
Board  of  Health,  apparently  due  to  a  jealousy  011 
the  part  of  the  latter  board  that  was  not  onlv 
unwarranted  but  also  lowered  its  standing  in  the 
eyes  of  those  citizens  who  were  acquainted  with 
the  facts.  Both  Boards  have  more  than  enough 
work  to  do,  and  it  is  unfortunate  that  the  Board  of 
Health  endeavored  to  reach  beyond  its  proper 
legal  powers  and  interfere  with  the  work  of  an- 
other commission  which  has  been  striving  for 
many  years,  often  against  great  difficulties,  to 
improve  the  condition  of  public  sanitation  in 
certain  directions.  In  view  of  the  Commission's 
success  and  the  manifest  desirability  of  pre- 
venting any  further  conflict  of  authority,  it  would 
be  a  wise  step  to  define  its  power  clearly  by 
new  legislation.  Such  legislation  is  demanded, 
moreover,  on  account  of  an  unfortunate  deci- 
sion of  the  Court  of  Errors  and  Appeals  that 
creamery  wastes  do  not  come  within  the  existing 
laws  giving  the  Commission  jurisdiction  in  ques- 
tions relating  to  "sewage  and  other  polluting 
matter."  As  a  matter  of  fact,  industrial  wastes 
of  all  sorts  are  just  as  much  sewage  as  the 
discharges  from  dwellings,  and  they  are  some- 
times extremely  difficult  to  deal  with.  For  this 
reason  a  new  law  should  be  enacted  at  once 
giving  the  Commission  authority  over  the  dis- 
posal of  every  class  of  sewage. 

One  interesting  feature  of  the  Commission's 
work  of  late  has  been  connected  with  the  pre- 
vention of  river  pollution.  At  present  most  of 
the  large  cities  are  discharging  their  sewage 
directly  into  streams  or  bodies  of  water  in  a 
manner  which  is  either  already  causing  a  nuisance 
or  will  undoubtedly  do  so  within  a  compara- 
tively few  years.  The  city  of  Elizabeth  has 
voluntarily  undertaken  to  relieve  the  Elizabeth 
River  of  the  sewage  pollution  which  has  for- 
merly been  taking  place,  and  work  done  in  other 
communities  is  praiseworthy.  While  the  Com- 
mission has  been  forced  to  take  legal  action  in 
order  to  accelerate  better  methods  of  disposal 
in  some  cases,  the  opposition  which  was  at  first 
encountered  has  generally  disappeared  entirely, 
and  in  the  remaining  cases  is  of  little  significance. 
The  authorities  of  Pennsylvania  and  New  York 
are  co-operating  with  the  Commission  to  reduce 
the  pollution  of  interstate  streams,  and  a  good 
beginning  has  been  made  to  stop  the  pollution 
of  bathing  beaches  and  waters  where  shell  fish 
are  taken.  So  far  as  stream  pollution  is  con- 
cerned, the  Commission  takes  the  position  that  a 
safe  water  supply  cannot  be  obtained  from  a 
stream  draining  a  populated  district,  but  that 
such  a  supply,  if  used  at  all,  should  be  care- 
fully filtered.  Its  duty  is  done  when  it  reduces 
the  pollution  of  a  stream  to  an  amount  which  is 
not  an  inequitable  infringement  on  the  rights  of 
any  party  having  a  legal  interest  in  the  water. 
The  position  is  that  held  by  most  authorities  on 
sewage  disposal  and  water  supply  and  is  the 
only  one  that  is  fair  to  all  concerned. 

It  is  interesting  to  learn  that  the  Commission 
has  already  experienced  the  difficulties  attend- 
ing the  disposal  of  .sewage  where  an  efSuent  of  a 
high  degree  of  purity  is  required,  and  has  been 
forced  to  carry  on  investigations  to  determine 
the  practicability  of  disinfecting  the  effluents  of 
disposal  works.  Work  done  in  1006  by  the  Com- 
mission   and   the   Hydrographic   Division   of  the 
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December  28,  1907. 

United  States  Geological  Survey  jointly  at  Red 
Bank  showed  that,  while  chlorine  would  kill 
bacteria,  yet  a  much  larger  quantity  of  chlorine 
was  needed  to  treat  septic  sewage  than  was  the 
case  in  treating  raw  sewage.  During  the  present 
year  the  Geological  Survey  was  unable  to  par- 
ticipate in  the  investigation,  on  account  of  in- 
adequate funds,  and  the  work  was  carried  on 
by  the  Commission,  with  the  assistance  of  Prof. 
Earle  B.  Phelps,  of  the  Massachusetts  Institute 
of  Technology,  whose  individual  interest  led  him 
to  supervise  the  experiments.  The  results  have 
been  highly  satisfactory  and  indicate  that  a  prac- 
ticable and  economical  method  of  destroying' 
bacteria  in  a  septic  effluent  like  that  of  the  Red 
Bank  works  is  available.  The  chlorine  for  the 
purpose  was  obtained  from  a  solution  of  chloride 
of  lime  and  applied  in  the  proper  proportions  to 
the  flow  of  the  sewage  by  a  float  regulator.  It 
was  found  that  a  practically  sterile  effluent  was 
obtained  by  a  two-hour  detention  of  the  septic 
sewage  in  transit  through  a  tank,  after  the  chlorine 
solution  was  applied.  Various  other  facts  of 
value  were  determined,  and  the  experiments,  as 
a  whole,  show  that  it  is  practicable  to  sterilize 
sewage  for  discharge  into  waters  where  bathing 
is  carried  on  or  shell  fish  are  taken  at  a  far 
lower  cost  than  has  hitherto  been  practicable 
•with  septic  tanks  and  filters. 


Reinforced    Concrete    Construction    and    a 
Proposed  Building  Code. 


The  building  code  of  the  City  of  New  York 
has  recently  been  undergoing  a  process  of  re- 
vision. In  fact  there  are  few  codes,  building  or 
other,  which  have  been  so  frequently  and  so 
thoroughly  revised  as  the  New  York  building 
regulations.  It  is  pretty  well  known  that  all 
parts  of  these  revisions  are  not  exclusively  the 
outcome  of  disinterested  efforts  to  secure  types 
of  construction  calculated  to  be  consistent  with 
the  best  interests  of  the  city  in  this  particulai 
field.  Various  parties  have  probably  combined  to 
influence  revision  committees  in  the  interests 
of  certain  materials  or, systems  to  the  obstruc- 
tion of  others.  When  the  present  revision  was 
begun  it  was  hoped  by  many  that  it  would  re- 
sult in  material  improvements  over  any  hereto- 
fore completed.  This  may  still  be  so  in  general, 
but  there  are  features  of  this  last  revision,  lately 
submitted  to  the  Board  of  Aldermen,  which  ap- 
pear to  indicate  that  some  of  the  older  methods 
of  securing  a  new  building  code  still  prevail. 

Reinforced  concrete  construction  has  been  car- 
ried on  in  this  city  under  the  existing  building 
code  in  a  fairly  satisfactory  manner,  although  it 
is  not  what  may  be  considered  one  of  the  for- 
mally recognized  standard  materials.  Regula- 
tions have  been  adopted  by  the  Bureau  of  Build- 
ings of  the  Borough  of  Manhattan  which,  while 
not  entirely  satisfactory  to  those  directly  in- 
terested, have  been  at  least  sufficiently  effective  to 
secure  some  of  the  best  reinforced  concrete  build- 
ings yet  constructed  in  this  or  any  other  country. 
It  is  not  clear,  therefore,  nor  can  any  satisfactory 
reason  be  given  why  the  proposed  new  building 
code  should  be  so  written  as  to  exclude  here- 
after what  has  already  been  so  satisfactorily  ac- 
complished. 

Among  other  provisions  is  one  limiting  the 
height  of  reinforced  concrete  buildings  to  85  ft., 
while  another  requires  the  floors  and  roofs  of  a 
large  class  of  buildings  devoted  to  industrial  pur-, 
poses  to  be  formed  with  steel  beams  placed  not 
more  than  5  ft.  from  centre  to  centre.  The  limi- 
tation of  the  height  of  this  class  of  buildings  to 
8s  ft.  practically  irrespective  of  the  form  of 
column  employed,  is  without  any  valid  reason 
whatever,  and  is  calculated  to  prevent  entirely 
the  development  of  the  best  types  of  reinforced 
concrete   columns    yet   devised.     Doubtless   there 
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are  classes  of  concrete-steel  columns  which  are 
not  well  adapted  to  tall  building  construction,  the 
use  of  some  of  which  might  properly  be  re- 
stricted to  less  than  85  ft.,  but  to  exclude  such 
a  type  of  column  as  that  used  in  the  Thirty- 
ninth  Street  Building,  from  which  this  journal  is 
issued,  is  bad  engineering. 

Similarly  the  arbitrary  maximum  distance  of 
5  ft.  between  centres  of  floor  beams  is  without 
any  structural  or  other  sensible  or  creditable 
reason.  It  would  not  be  much  of  an  exaggera- 
tion if  any,  to  state  that  acres  of  floors  have 
already  been  constructed  for  the  satisfactory  car- 
rying of  the  heaviest  warehouse  and  running 
machinery  loads,  in  all  of  which  this  provision 
is  disregarded.  Innumerable  flat  and  curved 
arches  of  greater  span  than  5  ft.  are  standing  up 
under  the  heaviest  loads,  both  static  and  dynamic. 

It  is  probably  true  that  the  present  regulations 
are,  as  a  whole,  meager  and  that  they  need  am- 
plification in  a  number  of  directions  together 
with  a  revision  of  some  of  the  working  stresses. 
Criticism  has  been  made  in  some  quarters  that 
a  working  stress  of  750  lb.  per  square  inch  is 
too  high  for  any  type  of  reinforced  concrete 
column,  but  as  there  are  a  large  number  of  tests 
of  i2-in.  concrete  cubes  in  existence,  showing 
that  the  ultimate  compressive  resistance  of  such 
material  at  the  age  of  three  to  six  months  may 
run  from  3,000  to  4,500  lb.  per  square  inch,  it  is 
clear  that  the  working  stress  in  question  for  such 
columns  as  those  used  in  the  Thirty-ninth  Street 
Building,  or  any  other  column  of  equivalent  car- 
rying capacity,  is  amply  justified.  The  prevailing 
maximum  stresses  of  compression  in  the  rein- 
forced concrete  arches  of  both  this  country  and 
Europe  are  500  to  600  lb.  per  square  inch  for  the 
concrete  and  those  values  in  such  str'uctures  in- 
dicate a  much  more  severe  duty  than  750  lb.  per 
square  inch  in  concrete  so  effectively  supported 
as  in  the  latest  and  best  forms  of  combined  con- 
crete and  steel  columns. 

Many  years  experience  with  modern  concrete 
structures,  as  well  as  old  Roman  concrete  re- 
mains, conclusively  prove  the  durability  of  this 
material.  Furthermore  great  conflagrations  dur- 
ipg  the  past  half  dozen  years  have  demonstrated 
the  eminently  satisfactory  fire  resisting  qualities 
of  both  plain  and  reinforced  concrete.  In  every 
case  of  collapse  of  a  concrete  building  during 
construction  it  has  not  been  difficult  to  find  a 
reason  based  either  in  ignorance  or  recklessness, 
wholly  inconsistent  with  good  engineering,  just 
as  is  the  case  with  the  many  collapses  of  iron 
and  brick  buildings.  There  is  every  reason  why 
reinforced  concrete  contruction  should  receive  ra- 
tional treatment  like  every  other  type  in  the  new 
building  code. 


Notes  and  Comments. 


Track  Arrangements  at  small  stations  have 
apparently  received  very  little  attention  in  this 
country.  The  business  of  such  stations  is  so 
small  that  a  shed  and  a  platform  located  any- 
where have  been  considered  ample  for  all  pur- 
poses. Sidings  have  been  put  in  without  much 
regard  to  the  real  advantages  of  different  places 
for  them  or  consideration  for  the  agent.  As  a 
result  we  hear  from  time  to  time  of  fatal  acci- 
dents due  to  one  defect  or  another  at  such  sta- 
tions. Attention  must  have  been  paid  to  the  sub- 
ject on  some  of  the  lines  of  this  country,  but 
the  results  of  these  studies -have  apparently  never 
been  made  public.  The  recent  killing  by  a  pass- 
ing train  at  one  of  these  country  stations  of  an 
intelligent  man  well  acquainted  with  the  dangers 
of  the  place  led  The  Engineering  Record  to  spend 
some  time  in  endeavoring  to  find  what  had  been 
published  regarding  track  details  at  minor  stop- 
ping places.  The  only  comprehensive  article  it 
has  been  able  to  find  up  to  the  present  time  is 
the  interesting  paper  elsewhere  in  this  issue. 
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The  House  Fly  comes  in  for  another  heavy 
indictment  in  a  complaint  filed  with  Governor 
Hughes  a  few  days  ago  by  the  Merchants'  Asso- 
ciation of  New  York  City.  The  Association  had 
an  elaborate  investigation  made  last  summer  of 
all  cases  of  typhoid  fever  and  intestinal  diseases 
in  the  city.  This  work  was  done  under  the  di- 
rection of  Dr.  Daniel  D.  Jackson,  and  is  stated 
in  an  elaborate  report  written  by  him  to  show 
that  such  diseases  are  due  primarily  to  the  sew- 
age in  the  waters  about  New  York.  Flies  are 
stated  to  carry  the  germs  of  disease  from  this 
sewage  to  the  food  stuff  in  the  markets,  most  of 
which  are  near  the  water  front,  or  to  the  homes 
of  the  people.  On  the  strength  of  this  investi- 
gation the  Governor  is  asked  to  call  the  atten- 
tion of  the  city  to  its  alleged  violation  of  the 
public  health  laws  of  the  State,  which,  according 
to  the  Association,  renders  the  city  liable  to  a 
daily  fine  of  $31,200.  There  can  be  no  question 
that  flies  are  a  source  of  danger  as  carriers  of 
the  germs  of  intestinal  diseases.  This  has  been 
established  by  elaborate  investigations  so  that  it 
is  beyond  question.  The  charts  and  statistics 
gathered  by  Dr.  Jackson  indicate  that  there  is 
a  possibility  that  flies  may  carry  germs  from 
the  sewage  contaminated  waters  about  the  city, 
in  the  manner  he  indicates.  The  decision  as  to 
the  completeness  of  the  proof  is  one  for  biolo- 
gists and  physicians  to  make,  but  as  there  are  a 
good  many  things  to  be  considered  before  it  can 
be  definitely  shown  where  and  how  the  flies  of 
this  great  city  first  become  the  vehicles  of  the 
disease  germs,  it  is  hardly  to  be  expected  that  the 
Governor  will  order  the  City  of  New  York  to 
cease  disposing  of  its  sewage  in  the  manner  now 
followed  on  the  strength  of  one   investigation. 


The  8o-Cent  Gas  Rate  law  passed  by  the  New 
York  Legislature  on  April  3,  1906,  has  been  de- 
clared unconstitutional  by  the  United  States 
Circuit  Court,  on  the  ground  that  it  is  confiscat- 
ory of  the  property  rights  of  the  Consolidated 
Gas  Co.  While  this  decision  is  apparently  favor- 
able to  that  company,  an  examination  of  its  text 
indicates  that  really  the  victory  is  a  pretty  barren 
one.  This  case  was  first  heard  by  a  referee,  who 
decided  it  in  favor  of  the  company,  but  Judge 
Hough  of  the  Circuit  Court  has  scaled  down  the 
referee's  valuation  of  the  company's  property  re 
quired  for  manufacturing  gas  to  such  a  figure 
that,  even  with  $12,000,000  allowed  as  the  value 
of  the  franchises,  it  would  not  require  much 
more  than  80  cents  per  thqusand  cubic  feet  to 
earn  6  per  cent,  on  the  sum  allowed.  The  case 
will  undoubtedly  be  appealed  to  the  United 
States  Supreme  Court  where  two  important 
things  will  probably  have  to  be  settled,  first, 
whether  a  public  service  corporation  is  war- 
ranted in  claiming  6  per  cent,  as  the  '  proper 
rate  of  net  income,  and,  second,  whether  fran- 
chises are  to  be  considered  assets  upon  which 
income  must  be  earned.  The  latter  point  is  par- 
ticularly interesting.  In  some  .places,  particu- 
larly in  New  England,  franchises  are  bought  at 
rates  fixed  by  public  agreement  with  the  city; 
in  other  parts  of  the  country,  it  is  understood, 
franchises  are  bought  at  a  private  sale  by  those 
responsible  for  their  delivery  to  the  interested 
parties,  and  the  amounts  paid  for  them  are 
hardly  matters  of  public  record  except  by  investi- 
gations such  as  were  recently  made  in  San  Fran- 
cisco. If  a  company  openly  pays  a  sum  to  a 
city  for  the  privilege  of  carrying  on  business,  it 
is,  of  course,  warranted  to  claim  the  right  to 
earn  a  certain  amount  on  that  investment,  but 
if  it  pays  the  same  sum  to  private  individuals  to 
secure  a  franchise  which  is  not  exclusive  and 
for  which  the  city  itself  receives  no  payment,  on 
what  decent  grounds  can  any  return  on  that  in- 
vestment be  claimed? 
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THE    COAL-HANDLING    APPARATUS    OF    A    LARGE    COKE    OVEN 

PLANT. 


An  installation  of  coal  handling  apparatus  of 
nniisnal  magnitude  and  arrangement  is  operated 
in  connection  with  the  extensive  new  coke-oven 
plant  of  the  By- Products  Coke  Corporation  at 
Solvay,  III.,  which  is  about  2!^  miles  southwest 
of  South  Chicago  and  adjacent  to  the  Calumet 
River.  The  plant  covers  an  area  approximately 
I^aoo  X  2,500  ft  in  plan,  and  at  present  contains 
160  coke  ovens,  with  various  buildings  for  the 
by-product  processes  and  other  purposes.  The 
main  line  of  the  New  York,  Chicago  &  St.  Louis 
R.  R.  parallels  one  side  of  the  plant;  the  tracks 
of  the  Chicago  &  Western  Indiana  R.  R,  over 
which  the  Wabash,  the  Erie  and  the  Chicago, 
Indianapolis  &  Louisville  roads  obtain  entrance  to 
the  city,  cut  across  one  comer  of  the  plant  on 
the  opposite  side ;  the  tracks  of  a  terminal  belt- 
line  railroad  are  parallel  to  the  side  opposite  to 


towers  at  the  slip  are  driven  by  steam  engines, 
but  all  of  the  conveyor  belts  and  other  coal- 
handling  equipment  are  driven  by  electric  motors 
supplied  with  power  generated  in  the  plant. 

The  slip  along  which  the  two  hoisting  towers 
are  operated  was  built  as  a  part  of  the  coke- 
oven  plant  by  the  By-Products  Coke  Corporation. 
It  is  1,200  ft.  long,  175  ft.  wide  and  affords  a 
minimum  depth  of  21  ft.  of  water.  The  slip  was 
made  by  dredging  tlirough  ground  which  rose  a 
few  feet  above  the  water  level  in  the  river,  the 
excavated  material  being  utilized  in  raising  the 
grade  of  the  land  in  the  vicinity.  The  excavation 
was  made  through  sand  and  sandy  soil,  which 
necessitated  the  use  of  close  sheeting  on  both 
sides  and  the  inshore  end  of  the  slip. 

The  two  hoisting  towers  both  travel  on  two 
pairs    of    rails,    laid    on    heavy    pile    foundations 


of   the    front    tower    leg   and   pn   be    raised    to 
allow  the  passage  of  boats  with  spars. 

A  "S-ton  clam-shell  bucket  is  swung  from 
cables  on  two  winding  drums  on  the  trolley  car- 
riage and  is  hoisted  and  lowered  at  a  speed  of 
450  ft.  per  minute  by  a  duplex  Lidgerwood  hoist- 
ing engine  mounted  over  the  trolley  bridge  on  the 
front  tower  leg,  the  total  lift  being  54  ft.  This 
engine  is  semi-automatically  controlled  so  the 
bucket  cannot  be  over-hoisted  and  comes  to  rest 
at  the  full  working  height.  The  trolley  is 
operated  by  a  separate  engine,  a  device  being 
provided  which  prevents  over-travel  on  the 
bridge;  this  device  is  adjustable  so  the  trolley 
can  be  stopped  automatically  at  any  predeter- 
mined position.  The  trolley  carriage  is  of  the 
Robins  balanced  type,  which  permits  the  trolley 
to  be  moved  in  and  out  without  varying  the 
height  of  the  bucket;  the  trolley  may  also  be 
moved  along  the  bridge  as  the  bucket  is  being 
raised  or  lowered.     A  counterweight  is  provided 


Idlers  for  the   Main    Belt. 


Conveyor    Flights   at    the    Plant. 


Coal   Storage   and    Reclaiming    Bridge   at   the    Plant. 


the  New  York,  Chicago  &  St.  Louis  R  R,  and  a 
freight  line  of  the  Pennsylvania  R.  R.  is  adjacent. 
With  these  numerous  railroad  connections  excep- 
tionally food  facilities  are  available  for  receiving 
coal  and  shipping  coke  by  rail.  But  notwithstand- 
ing these  rail  facilities,  the  principal  part  of  the 
coal  supply  for  the  plant  is  now  delivered  by 
water,  for  the  Calumet  River  is  less  than  one- 
half  mile  distant,  and  a  slip  has  been  built  which 
brings  deep  water  within  a  few  hundred  feet  of 
the  present  works. 

The  coal-handling  apparatus  consists  essentially 
of  two  hoisting  towers,  which  travel  along  the 
slip  and  unload  coal  from  vessels  in  the  latter;  a 
main  conveying  belt,  extending  from  the  slip  into 
the  coke  oven  plant,  with  a  total  length  of  over 
3J0O  ft;  a  large  traveling  bridge  for  delivering 
coal  from  the  main  conveyor  to  or  from  a  large 
stock  pile,  and  several  auxiliary  conveyor  belts 
which  handle  the  coal  through  various  breaker, 
mixing  and  storage  houses.     The  two  hoisting 


along  one  side  of  the  slip.  Each  of  these  towers 
is  carried  by  two  double  column  tgwer  logs,  one 
close  to  the  edge  of  the  slip  and  the  other  back 
far  enough  to  permit  the  belt  conveyor  and  two 
standard-gauge  tracks  to  be  placed  between  the 
tower  legs.  Each  column  of  the  latter  is  mounted 
on  a  four-wheel  truck  running  on  the  rails  on 
the  dock.  In  each  tower  is  an  overhead  receiv- 
ing hopper,  the  bottom  of  which  is  high  enough 
to  provide  a  clearance  of  16  ft  over  the  con- 
veyor and  the  tracks.  This  hopper  is  12  x  26 
ft.  in  plan  and  has  three  15-ton  compartments, 
each  with  a  separate  gate  and  chute  through 
which  coal  may  be  discharged.  Over  the  hoppers 
and  normal  to  the  slip  the  tower  has  a  bridge 
for  a  bucket  trolley  carriage.  This  bridge  has  a 
total  length  of  151  ft.,  a  hinged  cantilever  section 
extending  out  over  the  slip  at  one  end  and  a  fixed 
cantilever  over  a  storage  pile  at  the  other  end. 
The  hinged  cantilever  permits  the  trolley  car- 
riage to  travel  out  54  ft.  3  in.  from  the  center  line 


to  give  good  efficiency  for  the  combined  operation 
of  closing,  hoisting  and  lowering  the  bucket 

Each  tower  has  an  average  capacity  for  un- 
loading 200  tons  of  coal  per  hour.  The  machinery 
of  the  tower  is  arranged  so  when  it  is  working 
to  this  full  capacity  it  can  be  operated  by  one 
man.  Three  levers  are  provided  for  controlling 
ihc  movements  of  the  trolley  and  bucket,  two  of 
which  levers  manipulate  pilot  valves  governing 
the  motion  of  the  engines.  Auxiliary  direct- 
connected  hand  levers  are  also  provided  to  be 
used  in  emergencies. 

A  separate  engine  geared  to  the  truck  wheels 
of  the  tower  traverses  the  latter  at  a  speed  of  40 
ft.  per  niiniito.  The  towers  are  both  arranged  to 
travel  the  full  length  of  the  dock  and  to  unload 
coal  from  a  vessel  into  the  receiving  hopper  or 
into  a  storage  pile  along  the  land  side  of  the 
dock,  and  to  reclaim  it  from  the  latter  at  any 
point  in  the  travel. 

The  continuous   mouth   of   the  three   compart- 
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merits  forming  the  receiving  hopper  has  vertical 
sides  of  sufficient  height  to  prevent  any  coal 
being  spilled  and  also  to  act  as  a  guard  to  limit 
the  side  swing  of  the  bucket.  As  now  arranged 
the  central  hopper  delivers  to  the  conveying  belt 
and  each  of  the  side  hoppers  to  cars  on  a  track 
beneath  them.  The  present  consumption  of  the 
coke  ovens  is  between  1,600  and  2,000  tons  of 
coal  a  day,  so  the  capacity  of  the  unloading 
towers  is  sufficient  to  permit  a  part  of  the  coal 
delivered  by  vessels  to  be  transhipped  by  rail  if 
desired.  The  conveying  belt  leading  to  the  coke 
ovens  can  carry  the  full  output  of  the  unloading 
towers,  however,  and  is  supplied  from  the  central 
hopper  by  an  adjustable  feeding  device,  which 
can  deliver  400  tons  an  hour  to  it  when  operating 
at  a  reasonable  speed. 

The  frame  for  the  idler  pulleys  of  the  main 
conveying  belt  extending  from  the  slip  to  the 
coke  ovens  is  on  small  concrete  piers  erected  on 
the  ground  for  a  distance  of  about  1,000  ft.  The 
conveyor  then  drops  down  into  a  subway,  nearly 
850  ft.  long,  in  order  to  pass  under  the  tracks  of 
the  various  railroads  on  that  side  of  the  plant. 
At  the  end  of  this  subway  it  rises  on  a  15  per 
cent,  grade  to  a  steel  trestle,  1,000  ft.  long  and 
35  ft.  high,  which  provides  an  elevated  crossing 
over  the  yard  of  the  plant.  From  the  end  of 
this  35-ft.  elevated  trestle,  a  trestle,  15  ft  high, 
extends  for  1,340  ft.  along  the  space  provided  for 
the  coal-storage  piles.  Provisions  are  also  made 
for  extending  this  15-ft.  trestle  in  the  opposite 
direction  from  the  end  of  the  higher  trestle  that 
is  taken  by  the  existing  part  of  the  15-ft.  trestle, 
so  that  a  space  for  storing  300,000  tons  of  coal 
will  be  available  along  this  low  trestle  and 
within  the  range  of  the  large  traveling  bridge. 

The  main  conveyor  is  made  up  of  several  belts 
of  various  lengths.  A  short  belt  has  been  in- 
stalled temporarily  at  the  slip  end  of  the  main 
conveyor,   but   will   be   replaced   later  by  one  770 


An  alternating  current  motor  is  provided  to 
"drive  each  of  the  belts  of  the  main  conveyor. 
These  motors  are  each  placed  in  a  closed  house 
built  to  exclude  dust.  The  belts  from  the  dock 
to  the  end  of  the  high  trestle  are  all  36  in.  wide 
and  travel  at  a  speed  of  375  ft.  per  minute.  A 
3o-h.-p.  motor  drives  the  first  770-ft.  belt  that 
has  been  installed,  and  a  so-h.-p.  motor  the  980- 
ft.  belt.  With  these  speeds  and  motors  this  leg 
of  the  conveyor  has  i  capacity  for  handling  about 
400  tons  of  coal  an  hour.    The  switches  controll- 


which  may  be  fed  from  the  hopper  and  delivers 
to  the  belts  extending  along  the  storage  piles. 
This  crusher  is  used  as  a  spare  when  the  main 
crusher  is  being  repaired. 

The  belts  on  the  15-ft.  trestle  are  36  in.  wide 
and  travel  at  375  ft.  per  minute.  The  breaker, 
mixing  and  storage  buildings  are  placed  midway 
on  the  leg  of  the  main  conveyor,  the  part  of  the 
15-ft.  trestle  which  has  been  installed,  a  670- ft. 
belt  extending  from  the  end  of  the  35-ft.  trestle 
to  them,  and  one  of  the  same  length  from  them 


Unloading  Towers  at  the  Dock. 


Sluicing    Material   at   East    End   of  Subway  to   Dump. 


ft.  long  between  centers  of  the  end  pulleys.  This 
belt  delivers  to  one  of  the  same  length,  which 
extends  down  into  the  subway  and  to  an  angle 
of  40  deg.  in  the  latter,  where  it  delivers  to  a 
belt,  980  ft.  long  between  end  pulleys,  that  con- 
tinues through  the  balance  of  the  subway  and 
thence  up  to  the  end  of  the  high  trestle.  The 
conveyor  on  the  existing  part  of  the  15-ft.  trestle 
along  the  storage  piles  is  made  up  of  two  belts, 
each  about  670  ft.  long 


ing  the  operation  of  the  motors  driving  the  va- 
rious belts  which  make  up  the  mairi  conveyor  are 
arranged  so  when  any  belt  is  stopped  all  of  the 
belts  between  it  and  the  slip  are  also  stopped. 

The  980-ft.  belt  discharges  at  the  end  of  the 
elevated  trestle  into  a  hopper  carried  by  a  steel 
tower.  This  hopper  is  arranged  so  coal  may  be 
supplied  from  it  to  a  belt  leading  in  either  di- 
rection on  the  low  trestle  along  the  coal  storage 
piles.     The    tower    also   carries    a    coal    crusher, 


to  the  end  of  the  storage  space.  Coal  delivered 
from  vessels  in  the  slip,  or  from  cars  on  the 
railroad  tracks  by  the  main  conveyor  is  either 
placed  in  the  storage  piles  by  the  traveling 
bridge,  and  then  reclaimed  by  the  latter  to  the 
main  conveyor,  as  required,  or  is  delivered  im- 
mediately to  the  breakers  prior  to  being  passed 
through  the  mixers. 

The  traveling  bridge  is  carried  by  a  four-leg 
tower  at  the  front  end  along  the  low  trestle  and 
by  a  shear  leg  at  the  other  end.  Each  leg  of  the 
tower  is  carried  by  a  four-wheel  truck,  and  the 
shear  leg  is  carried  by  two  four-wheel  trucks. 
The  bridge  has  a  total  length  of  340  ft,  made 
up  of  a  span  of  280  ft.  between  the  tower  and 
shear  leg  and  a  6o-ft.  cantilever  extending  out 
over  the  conveyor  on  the  trestle.  The  span  be- 
tween the  tower  and  the  shear  leg  is  an  in- 
verted parabolic  bow-string  truss,  which  has  a 
clear  width  of  28  ft.  between  chords.  The 
lowest  point  of  the  bottom  chords  of  the  truss 
are  35  ft.  above  the  ground,  and  coal  can  be  piled 
to  a  height  of  30  ft. 

Both  of  the  belts  which  make  up  the  section 
of  the  main  conveyor  on  the  low  trestle  each 
have  a  traveling  tripper  that  permits  coal  to  be 
discharged  from  either  belt  at  any  part  of  the 
latter  onto  a  belt  carried  by  the  traveling  bridge. 
This  belt  is  36  in.  wide  and  a  trifle  over  26^  ft. 
long  between  end  pulleys ;  it  extends  from  the 
receiving  hopper  up  to  floor  beams  carried  by 
the  lower  chords  of  the  bridge  span  and  then 
horizontally  to  a  point  near  the  shear  leg.  This 
belt  has  a  capacity  for  handling  750  tons  an 
hour  and  is  arranged  with  a  tripper  so  coal  can 
be  discharged  from  it  into  the  storage  piles  at 
any  point  in  its  horizontal  run. 

The  bridge  also  carries  a  trolley  carriage, 
which  travels  the  full  length  of  the  structure 
from  the  shear  leg  to  the  end  of  the  cantilever 
over  the  main  conveyor  on  the  is-ft.  trestle.     A 
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S-ton  cUm-shell  bucket  mounted  on  this  trolley 
ouriage  delivers  coal  from  the  storage  piles  to  a 
hopper  nader  the  cantilever  of  the  bridge.  The 
inaiii  cooTcyor  belts  are  supplied  from  this  hopper 
bjr  an  automatic  shaking  feeder  device.  The 
trolley  is  moved  back  and  forth  along  the  bridge 
at  a  speed  of  350  ft.  per  minute  by  a  hoist  driven 
bgr  a  75-h.-p.  motor;  the  bucket  is  hoisted  and 
lowered  by  a  second  hoist  driven  by  a  i50-h.-p. 
motor,  the  hoisting  speed  being  275  ft  per  min- 
gte.  At  these  speeds  the  bucket  has  a  capacity 
for  rehandling  aoo  tons  of  coal  an  hour  from 
the  storage  piles  to  the  main  conveyor.  Both,  of 
the  motor-driven  hoists  are  in  a  house  on  the 
tower  of  the  bridge;  but  they  are  arranged  for 
remote  control  from  an  operator's  cab  on  the 
trolley  carriage,  one  man  handling  all  of  the 
operations  of  the  bridge  from  this  cab.  The 
trolley  is  of  Robins  special  balanced  type,  with 
tlM  operating  cables  rove  so  it  will  remain  in  any 
desired  position  while  the  bucket  is  hoisted  and 
lowered.  The  cables  are  also  roved  so  there  is 
no  tendency  for  the  trolley  to  run  away  in  either 
direction  at  any  time. 

The  traveling  tripper  on  the  belt  leading  from 
the  end  of  the  high  trestle  to  the  breaker,  mixer 
and  storage  building  is  arranged  to  discharge 
coal  in  three  ways ;  first,  into  the  hopper  of  the 
traveling  bridge;  second,  forward  on  the  same 
belt,  or  to  the  belt  extending  along  the  storage 
piles  from  the  buildings ;  and,  third,  into  either 
of  two  belt  conveyors  leading  to  a  tower  in 
which  seven  belts  leading  to  and  from  the  va- 
rioas  buildings  converge.  The  conveyor  belt 
extending  along  the  storage  piles  from  the  build- 
ings is  arranged  so  it  will  run  in  either  direction, 
in  order  that  it  can  be  reversed  to  deliver  coal 
to  the  tower  when  supplied  from  the  storage  piles 
by  the  traveling  bridge. 

The  tower  is  about  20  x  30  ft  in  plan  and  58  ft. 
in  height  to  the  eaves  line.  The  two  conveyors 
leading  into  it  from  the  main  conveyor  on  the 
15-ft.  trestle  are  placed  one  above  the  other  in 
the  same  covered  incline.  The  lower  one  of  these 
cooveyors  is  a  36-in.  belt,  about  79  ft  4  in.  long 
between  end  pulleys,  and  is  driven  at  a  speed  of 
375  ft  per  minute  by  a  25-h.-p.  motor.  It  de- 
livers to  a  36-in.  belt,  196  ft  syi  in.  long,  which 
i>  carried  up  to  a  storage  bin  in  the  top  of  the 
breaker  building  by  a  covered  incline.  This  belt 
is  driven  at  a  speed  of  375  ft.  per  minute  by  a 
3S-h.-p.  motor,  and  is  arranged  to  discharge  into 
other  of  two  compartments  in  which  the  storage 
bin  is 'divided.  These  two  compartments,  with  a 
ooiid>ined  capacity  of  300  tons,  are  provided  be- 
cause two  kinds  of  coal  are  mixed  for  use  in 
nuking  the  coke  produced  by  the  plant. 

The  breaker  building  is  40  x  40  ft  in  plan 
and  has  an  extreme  height  of  65  ft.  Each  of 
the  two  compartments  of  the  storage  hopper  at 
the  top  of  the  building  supplies  a  12-ft.  diameter 
Bradford  breaker,  each  of  the  latter  being  driven 
by  a  so-h.-p.  motor.  Part  of  the  product  of  the 
breakers  is  passed  through  a  30  x  60-in.  Heyl  & 
Patterson  crusher  driven  by  a  so-h.-p.  motor,  and 
dience  through  a  Jeffery  pulverizer,  also  driven 
by  a  so-h.-p.  motor.  The  pulverizer  discharges 
on  a  short  horizontal  48-in.  conveyor  belt,  which 
delivers  the  fine  coal  to  an  inclined  36-in.  con- 
veyor belt  leading  from  the  bottom  of  the 
breaker  house  to  storage  bins  in  the  top  of  a 
■uxer  house  on  the  opposite  side  of  the  tower. 
The  balance  of  the  output  of  the  breakers  is  de- 
■  livered  directly  to  this  inclined  belt.  The  latter 
w  264  ft.  10  in.  long  between  end  pulleys  and  is 
driven  a  speed  of  375  ft.  per  minute  by  a  35- 
It-p.  motor. 

The  mixer  building  is  30  x  35  ft.  in  plan  and 
65  ft.  high,  750  tons  of  storage  capacity  being 
provided  in  two  hoppers  in  the  top-  of  it  One 
land  of  crushed  coal  is  supplied  to  each  of  these 
hopper*,  and  the  two  are  mixed  in  proper  pro- 
portions to-  make  first-grade  foundry  coke  by  a 


mixer  in  the  lower  part  of  the  building.  The 
mixture  is  carried  back  to  the  tower  by  a  36-in.  • 
beh,  123  ft.  to  in.  long,  that  is  driven  at  ^  speed 
of  375  ft  per  minute  by  a  25-h.-p.  motor.  This 
belt  delivers  to  the  upper  one  of  the  two  con- 
veyors, which  enter  the  tower  from  the  main 
conveyor  on  the  trestle  along  the  storage  piles. 
This  upper  conveyor  extends  through  the  tower 
to  a  storage  bin  beyond  the  latter  and  carries 
the  coal  from  the  mixer  to  this  bin.  It  is  a  28-in. 
belt,  175  ft.  long  between  end  pulleys,  and  is 
driven  by  a  25-h.-p.  motor.  Ordinarily  the  belt 
below  it  carries  coal  from  the  conveyor  on  the 
trestle  to  the  tower,  but  arrangements  are  made 
so  the  upper  belt  can  perform  this  service  and 
also  deliver  coal  directly  to  the  storage  bin  from 
the  conveyor  on  the  trestle  in  an  emergency. 

The  storage  bin  is  at  the  middle  of  a  row  in 
which  the  160  coke  ovens  that  are  in  operation 
have  been  placed.  It  is  40  x  80  ft  in  plan  and 
has  an  extreme  height  of  80  ft  and  a  capacity  of 
1,000  tons,  being  elevated  sufficiently  to  permit 
tracks  to  be  run  under  it  level  with  the  tops  of 
the  ovens.  The  conveyor  which  carries  coal  to 
the  bin  delivers  to  a  cross  conveyor  in  a  cupola 
at  the  top  of  the  building;  this  cross  conveyor  is 
arranged  to  distribute  coal  to  both  ends  of  the 
bin.  The  bottom  of  the  latter  is  built  with 
several  hopper-shaped  outlets,  through  which  coal 
is  drawn  into  large  electrically-operated  larries 
that  run  on  tracks  laid  on  top  of  the  ovens  and 
supply  the  latter  through  holes  in  the  top. 

The  main  parts  of  the  coal  handling  system 
are  arranged  so  they  may  readily  be  altered  and 
supplemented  to  provide  sufficient  capacity  to 
supply  a  plant  having  640  coke  ovens.  The  sub- 
way and  both  trestles  for  the  main  conveyor  belt 
are  built  to  carry  a  second  belt  of  the  same  size 
and  capacity,  and  the  traveling  bridge  can  place 
in  the  storage  piles  practically  all  the  coal  that 
could  be  delivered  by  two  conveyors  of  the  same  • 
capacity  as  the  existing  main  conveyor.  The 
driving  machinery  of  the  present  breaker,  mixer 
and  storage  plant  is  large  enough  to  supply  320 
ovens,  or  550  tons  an  hour.  A  duplicate  arrange- 
ment of  breaker,  mixer  and  storage  buildings  and 
a  row  of  ovens  could  also  be  placed  on  the  oppo- 
side  side  of  the  low  trestle  from  the  present 
buildings  and  ovens. 

The  provision  of  the  large  amount  of  coal 
storage  capacity  that  is  available  is  one  of  the 
most  salient  features  of  the  plant  The  ovens 
require  from  1,600  to  2,000  tons  of  coal  a  day 
under  normal  operating  conditions,  but  from  100,- 
000  to  200,000  tons  are  carried  in  the  stock  piles. 
With  this  arrangement  the  coke  company  is  able 
to  assure  the  consumer  of  almost  immediate  de- 
liveries, so  the  consumer  is  required  to  provide 
for  only  enough  coke  storage  to  insure  against 
delay  in  shipments  between  the  ovens  and  the 
plant.  Since  it  costs  about  50  cents  a  ton  to 
handle  foundry  coke  into  and  out  of  storage,  the 
actual  saving  is  evident 

The  coal  handling  system  which  has  been  de- 
scribed herewith  wa«  installed  by  the  Robins 
Conveying  Belt  Co.,  of  New  York,  the  various 
apparatus  being  largely  of  special  types  controlled 
by  that  company.  The  guide  and  return  idler 
pulleys  and  the  troughing  are  built  so  the  con- 
veyor belts  are  subjected  to  very  little  wear. 
The  idlers  are  heavy  cast-iron  pulleys  on  hollow 
cold-drawn  steel  tube  shafts.  The  latter  are  pro- 
vided with  large  grease  cups  at  the  ends  and  are 
lubricated  internally,  thus  insuring  freedom  from 
dust  and  grit  The  pillow  blocks  are  of  the  ball 
and  socket  type,  with  heavily  babbitted  hearings 
four  times  the  diameter  of  the  shaft.  The  take- 
ups  for  the  belts  are  also  of  the  ball  and  socket 
type   and   have   encased   screws. 

The  construction  of  the  long  subway  under  the 
various  railroad  tracks  involved  considerable  diffi- 
cult work,  owing  to  the  necessity  for  handling 
the  heavy  traffic  over  the  railroads  without  delay. 


The  work  was  finished,  however,  practically  with- 
out interfering  with  traffic.  The  soil  conditions 
at  the  site  also  offered  rather  serious  difliculties, 
which  were  overcome  by  a  method  of  operations 
that  was  adopted.  The  soil  is  largely  lake  sand, 
in  which  the  ground.-water  level  was  close  to 
the  siirface.  A  row  of  well-point  strainers  was 
driven  about  2  ft.  outside  the  limits  of  the 
work,  on  each  side  and  down  below  the  sub- 
grade  of  the  latter.  The  strainers  in  each  of 
these  rows  were  then  connected  to  a  suction 
header  attached  to  a  pump,  which  drew  the 
ground-water  level  down  below  the  bottom  of  the 
excavation.  The  latter  and  the  construction  of 
the  concrete  bottom  and  sides  of  the  subway 
were  thus  handled  in  sections  about  100  ft.  in 
length  without  any  interference  from  water. 

The  material  was  also  handled  out  of  the  ex- 
cavation very  economically,  by  a  system  of  hy- 
draulic sluicing  that  was  installed.  A  portable, 
tower  for  a  counterbalanced  double  hod  hoist  was 
erected  on  the  side  of  the  excavation  in  a  posi- 
tion to  permit  the  hoists  to  be  lowered  to  the 
bottom  of  the  latter.  The  material  was  loaded 
into  wheel-barrows  as  it  was  excavated,  and  the 
wheel-barrows  hoisted  to  the  surface,  where  the 
material  was  dumped  into  a  sluicing  trough. 
Water  was  supplied  to  the  trough  through  three 
I -in.  pipes  by  the  pump  attachefd  to  the  well-point 
strainers.  The  pipes  were  arranged  so  the  ma- 
terial was  quickly  placed  in  suspension  in  the 
trough  and  could  be  carried  away  by  the  water 
and  used  for  filling.  The  well-points  and  port- 
able hoisting  tower  were  moved  along  as  the 
work  progressed,  thus  requiring  very  little  wheel- 
ing in  the  excavation. 

This  plant  of  the  By-Products  Coke  Corpora- 
tion was  installed  under  the  supervision  of  Mr. 
W.  T.  Snively,  engineer  in  charge. 


Fittings  for  Superheated  Steam. 

Remarkable  expansion  and  permanent  set  of 
cast-iron  parts  and  fittings  in  superheated  steam 
lines  were  reported  in  the  discussions  of  papers 
on  superheated  steam  before  the  recent  New 
York  meeting  of  the  American  Society  of  Me- 
chanical Engineers.  Valve  bodies  and  fittings 
under  the  influence  of  the  superheat  are  found 
to  increase  in  dimensions  at  a  much  more  rapid 
rate  than  at  the  lower  temperatures  of  saturated 
steam,  and  after  being  subject  to  these  tem- 
peratures for  a  considerable  length  of  time,  take 
on  a  permanent  set  in  the  increased  dimensions. 
Fittings  in  6  to  lo-in.  superheated  lines  are 
found  to  "grow"  as  much  as  '/2  in.  in  length  or 
more,  and  in  many  instances  they  warp  into 
irregular  shapes.  In  one  instance,  a  cast-iron 
body  globe  valve,  with  inserted  bronze  seat, 
used  for  superheated  steam,  showed  signs  of  leak- 
ing, and  upon  examination  it  was  found  that 
the  body  had  expanded  away  from  the  inserted 
seat.  A  new  seat  was  made  and  fitted  to  screw 
very  tightly  into  the  body,  but  after  a  short  period 
of  further  service  it  again  expanded  sufficiently  to 
cause  leakage  around  the  seat.  Then  a  second 
new  seat  was  made  to  the  increased  size  neces- 
sary to  screw  very  tightly  into  the  body,  and 
no  further  trouble  was  experienced,  it  being 
thought  that  permanent  set  had  taken  place.  In 
other  cases  irregular  expansion  has  been  experi- 
enced, one  fitting,  36  in.  long,  having  expanded 
nearly  an  inch  in  length  and  ^  in.  more  on  one 
side  than  the  other.  It  was  the  general  expe- 
rience that  if  the  castings  are  symmetrical  the 
tendency  is  toward  regular  expansion,  but  if  they 
have  lugs,  arms  or  are  irregular,  warping  will 
accompany  the  expansion.  This  extreme  expan- 
sion occurs  only  with  the  higher  degrees  of 
superheat  little  trouble  being  found  at  tempera- 
tures of  500"  Fahr.  and  under,  and  is  first  noticed 
after  periods  of  time,  varying  from  a  few  weeks 
to  a  year  or  more. 
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The  Engineering  Features  of  the  Proposed 
Henry  Hudson  Memorial  Bridge. 

A  report  to   C.  M.  Ingersoll,  chief  engineer,  Department 

of  Bridges,  New  York  City,  by  Leon  S.  Moisseiff, 

engineer    in    charge,    Henry    Hudson 

Memorial   Bridge. 


The  proposed  Henry  Hudson  Memorial  Bridge 
is  a  concrete  bridge  of  a  total  length  of  about 
2,840  ft.  It  consists  mainly  of  seven  circular 
arches  of  about  108  ft.  clear  span  each,  with 
corresponding  piers,  and  one  main  arch  of  703 
ft.  clear  span  between  skewbacks,  flanked  by 
two  monumental  piers  of  about  108  ft.  width 
and  180  ft.  height.  The  approaches  are  designed 
to  be  of  concrete  masonry  reinforced  by  em- 
bedded steel  wherever  required,  the  piers  being 
faced  with  natural  stone. 

The  bridge  is  designed  with  an  upper  and 
lower  deck  providing  for  surface  and  subway 
traffic.  The  upper  deck  has  a  clear  width  of 
80  ft.  between  balustrades,  occupied  by  a  so-ft. 
roadway  and  two  sidewalks  of  15  ft.  each.  The 
lower  deck  is  70  ft.  wide  from  outside  to  outside 
of  walls  and  about  65  ft.  on  the  inside.  It  is 
occupied  by  four  railroad  tracks  and  has  suffi- 
cient space  for  pipe  galleries  and  the  like.  The 
subway  tracks  on  the  main  span  are  supported  by 
steel  beams  and  posts  resting  in  turn  on  the 
secondary  or  relieving  arches  and  on  the  vertical 
piers  designed  to  be  of  reinforced  concrete. 

The  provision  for  the  subway  tracks  will,  un- 
doubtedly, prove  of  great  ultimate  value  to  the 
city,  as  it  provides  both  local  and  express  tracks 
at  small  additional  cost.  But  the  utilization  of 
these  tracks  immediately  on  the  completion  of 
the  bridge  may  not  be  expected.  The  location 
of  the  bridge,  near  the  most  northwestern  point 
of  Manhattan  Island,  is  not  likely  to  require  and 
warrant  rapid  transit  transportation  before  the 
next  ten  years.  Several  years  will  thus  elapse 
after  the  completion  of  the  bridge  before  the 
subway  tracks  will  be  required.  Considering  this 
situation,  it  will  be  in  the  interest  of  good 
economy  not  to  install  the  tracks  nor  to  put 
the  steel  supports  in  position  before  the  time 
requiring  their  use.  It  is  therefore  intended  to 
provide,  for  the  present,  the  footings  for  the 
posts  and  the 'means  for  ready  connection  with 
the  structure,  and  to  leave  the  fabrication  and 
construction  of  the  track  beams  and  posts  for 
future  time.  This  is  stated  here  because  it  has, 
as  will  be  seen  later,  some  bearing  on  the 
strength  of  the  structure'  when  first  put  in  oper- 
ation. 

The  design  of  the  approaches,  as  laid  out, 
conforms  with  standard  engineering  practice,  and 
their  construction  offers  no  special  difficulties 
and  requires  only  the  attention  and  execution 
which  should  be  bestowed  on  engineering  works 
of  this  character.  They  need  not  be  considered 
here  further. 

It  is  in  the  planning  and  buildi;ig  of  the  main 
span  arch  that  the  engineering  problems  to  be 
solved  and  the  difficulties  to  be  overcome  are 
centered.  The  clear  span  of  the  great  arch  is  about 
703  ft.  between  skewbacks  and  it  has  a  greatest 
vertical  clearance  above  the  mean  high  water 
datum  of  183  ft.  Expressing  it  in  a  more  tech- 
nical way,  the  span  center  to  center  of  skew- 
backs  is  725  ft.  and  the  rise,  center  to  center,  is 
l^^  ft.,  or  about  one-fourth  of  the  span.  The 
longest  span  of  any  built  masonry  arch  is  that 
of  the  bridge  over  the  Syra  Valley  at  Plauen, 
Germany.  It  has  a  span  of  295  ft.  and  a  rise 
of  s6  ft.  or  less  than  one-fifth  of  the  span.  It 
is  built  of  hard  slate.  The  longest  span  arch 
in  this  country  is  the  Walnut  Lane  bridge  in 
Philadelphia.  It  has  a  span  of  233  ft.  and  is  built 
of  concrete  without  metal  reinforcements.  About 
five  years  ago  at  a  prize  competition  for  plans 
for  a  bridge  over  the  Neckar  River  at  Mannheim, 
Germany,  the  prize  was  awarded  to  an  arch 
bridge  with  a  main  span  of  365  ft.  and  a  rise  of 


one-twelfth  of  the  span.  The  material  proposed 
was  brick.  Because  of  conditions  independent 
of  the  engineering  problem,  the  bridge  was  not 
built  of  masonry. 

It  may  be  well  to  state  here  that  the  upper 
Niagara  steel  arch  has  a  span  of  840  ft.  center 
to  center  of  hinges  and  that  the  plans  for  the 
connecting  railroad  bridge  at  Hell  Gate  call  for 
a  steel  arch  of  i,qoo  ft.  span. 

Thus  the  span  of  the  Henry  Hudson  Memorial 
Bridge,  while  not  the  longest  arch,  by  far  ex- 
ceeds that  of  any  built  or  proposed  masonry 
arch.  To  arrive,  however,  at  a  correct  basis  for 
comparison,  it  should  be  considered  that  while 
the  span  of  an  arch  apparently  determines  its 
position  in  the  heirarchy  of  engineering  achieve- 
ments it  is  the  ratio  of  the  rise  to  the  span  that 
is  determining.  But  the  dimension  really  most 
characteristic  of  the  boldness  of  an  arch  is  the 
radius  of  curvature  at  the  crown.  It  has  also 
the  advantage  of  furnishing  a  means  for  ready 
comparison.  Thus  the  Plauen  arch  has  a  radius 
at  the  crown  of  344  ft.  and  the  above  mentioned 
prize  design  for  a  Neckar  bridge  a  radius  of 
558  ft.  The  radius  at  the  crown  of  the  Hudson 
Memorial  arch  is  489  ft.,  or  less  than  that  of 
the  proposed  Neckar  bridge.  It  means  that  the 
Neckar  arch  with  a  span  of  only  365  ft.  will 
strain  the  material  of  the  arch  rib  more  than 
that  of  the  Hudson  Memorial  Bridge  with  twice 
that  span.  This  general  conclusion  is  verified 
by  the  comparison  of  the  stresses  as  determined 
by  careful  computations. 

The  above  discussion  tends  to  show  that  whije 
the  Henry  Hudson  Memorial  arch  by  far  exceeds 
in  magnitude  any  masonry  arch  in  existence,  its 
general  proportions  have  been  so  chosen  as  to 
bring  the  resulting  conditions  within  the  limits 
of  modern  engineering  practice. 

There  remains,  then,  to  consider  the  main  fac- 
tors and  physical  conditions  entering  into  the 
construction  of  a  structure  of  like  magnitude. 
These  will  be  discussed  in  the  following  under 
several  headings. 

Foundations. — No  other  engineering  structure 
is  as  much  dependent  on  the  stability  and  im- 
movability of  its  foundations  as  the  fixed  arch. 
Even  a  relatively  very  small  displacement  may 
cause  considerable  strains  in  the  arch  ribs.  For 
a  reinforced  concrete  arch  of  the  dimensions  of 
the  main  arch  of  the  Henry  Hudson  Memorial 
Bridge  an  immovable,  incompressible  and  im- 
perishable foundation  is  a  prerequisite. 

The  geological  conditions  of  the  site  selected 
for  the  bridge  are  quite  well  known,  Manhattan 
Island  and  its  adjacent  territory  having  been 
made  a  subject  of  study  by  many  geologists.  The 
deep  diamond  drill  borings  made  by  the  Depart- 
ment of  Bridges,  some  of  which  went  down  to 
more  than  138  ft.  below  the  water  level,  affirm 
the  information  supplied  by  the  former. 

The  south  or  Manhattan  side  of  the  bridge 
site  is  covered  with  "thin  till  with  numerous  rock 
exposures."  The  underlying  rock  is  a  hard  rock 
known  as  Hudson  schist.  It  is  a  sedimentary 
rock  of  the  Silurian  period  and  is  essentially  a 
mica  schist  consisting  of  biotite  and  quartz.  It 
covers  the  greater  part  of  Manhattan  Island. 

The  surface  condition  on  the  north  or  Bronx 
side  is  described  as  a  "till  with  occasional  small 
rock  exposures."  The  underlying  rock  here  is 
known  as  Fordham  gneiss.  It  is  an  ancient 
crystalline  rock  of  the  Pre-Cambrian  period  and 
consists  of  a  gray  banded  gneiss  of  orthoclase, 
quartz,  and  biotite.  It  begins  at  Spuyten  Duyvil 
and  extends  far  up  the  Hudson  River. 

On  both  sides  the  rock  slopes  rapidly  upward 
to  a  greatest  elevation  of  200  ft.  above  mean 
high  water.  The  foundations  for  the  main  arch 
are  practically  all  on  dry  land  with  the  hard 
rock  on  the  average  10  ft.  below  mean  high 
water.  It  is  intended  to  fix  the  bottom  of  the 
foundation  at  a  level  of  20  ft.  below  datum.    The 


abutments,  which  will  be  of  concrete,  will  thui 
rest  on  the  hard  rock  and  also  abut  against  • 
wall  of  the  same  material.  The  pressure  on  the 
foundation  is  far  below  its  bearing  resistance, 
and  to  displace  the  abutments  the  rocky  moun- 
tains behind  them  would  have  to  be  moved.  The 
foundations  are  thus  admirably  adapted  for  their 
purpose  and  will  furnish  an  absolutely  immovable 
abutment  in  accordance  with  the  requirements  of 
rigid  theory. 

Methods  of  Computation. — In  considering  the 
methods  of  computation  used  it  should  be  stated 
here  that  the  construction  of  the  upper  and  lower 
decks  and  of  the  secondary  arches  and  vertical 
piers  offers  no  theoretical  or  practical  difficulties 
which  should  deserve  special  consideration.  The 
following  discussion  refers,  therefore,  mainly  to 
the  great  arched  rib. 

In  deciding  on  the  methods  of  computation  to 
be  used  and  on  the  degree  of  accuracy  to  be  ob- 
tained, the  consideration  of  the  magnitude  of 
the  structure  has  exerted  a  determining  influ- 
ence. The  most  accurate  available  theory  is  ap- 
plied; the  assumptions  it  is  based  on  have  been 
scrutinized;  simplifications  generally  made  have 
been  evaluated  numerically  as  to  their  degree  of 
accuracy.  The  computations  are  checked  by  as 
widely  independent  methods  as  physical  facts  will 
permit.  The  most  modern  procedures  of  engi- 
neering science  are  resorted  to  in  determining 
the  stresses  at  every  section  of  the  arch.  Instead 
of  the  common  practice  of  finding  the  stresses 
for  certain  assumed  positions  only  of  the  mov- 
ing load,  the  position  of  the  moving  load  causing 
the  greatest  stress  in  any  section  of  the  rib  is 
determined,  and  even  the  loading  causing  the 
greatest  strain  in  upper  and  lower  faces  has  been 
found.  This  more  accurate  method,  of  course, 
shows  stresses  in  excess  of  those  determined  by 
the  common  procedure. 

It'  is  realized  that  the  importance  of  the  struc- 
ture requires  that  all  possible  causes  of  stress  in 
the  arch  be  foreseen  and  provided  for.  Not  only 
is,  therefore,  the  effect  of  a  change  of  temperature 
within  reasonable  limits  computed  but  even  that 
of  the  possible  shrinkage  of  the  concrete  after  the 
rib  has  been  swung  free  of  its  falsework.  The 
stresses  caused  in  the  arch  by  its  greatest  dis- 
tortion from  the  original  curve  are  also  included 
in  the  resulting  total.  This  again  is  not  done  in 
common  practice. 

Provision  for  the  future  is  made  by  the  as- 
sumption of  high  moving  loads  for  both  the  upper 
and  lower  decks.  The  total  moving  load  the  arch 
is  computed  for  is  15,000  lb.  per  linear  foot  of 
bridge.  Compared  with  the  moving  load  assumed 
for  the  Manhattan  or  Blackwell's  Island  Bridges, 
which  are  designed  for  the  heavist  loads  as  yet 
provided  in  long-span  bridges,  the  equivalent 
moving  load  for  the  Henry  Hudson  Memorial 
Bridge  would  be  14,000  lb.  per  linear  foot  for 
congested  load  and  7,000  lb.  for  working  load. 

Thus,  it  may  be  stated,  all  possible  effects  on 
the  arch  are  considered  and  will  be  provided  for 
as  far  as  the  state  of  engineering  science  and  the 
physical  character  of  the  material  used  will  per- 
mit. 

Material  Used  and  Stresses  Allowed  for  It. — 
As  stated  above,  the  materials  of  the  main  arch 
are  to  be  concrete  and  steel.  The  arch  is  to  be 
formed  of  a  solid  rib  of  concrete  70  ft.  wide, 
IS  ft.  thick  at  the  crown  and  gradually  increasing 
to  a  thickness  of  28  ft.  at  the  skewbacks.  Em- 
bedded in  the  concrete  are  48  rectangular  units 
of  four  8x8-in.  angles,  each  laced  on  all  sides. 
They  are  arranged  in  twelve  vertical  rows  or 
frames  which  are  thoroughly  connected,  both 
vertically  and  horizontally,  to  each  other  by  brac- 
ing, forming  a  hugh  steel  cage  of  great  rigidity. 
The  steel  members  of  the  vertical  piers  are  riv- 
eted to  the  steel  frames,  securing  positive  con- 
nection for  the  part  of  the  structure  above  the 
rJb     The  steel  units  bear  with  suitable  footings 
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directly  on  the  rock  and  are  anchored  to  it 
The  distribntion  of  the  steel  in  the  concrete  is 
nnifonn  throughout  its  mass,  completely  support- 
ing all  its  parts. 

The  embedded  steel  performs  two  functions:  it 
first  carries  a  certain  portion  of  the  load  deter- 
mined by  the  relative  elasticity  of  the  concrete 
and  the  steel,  and  secondly,  it  enables  the  con- 
crete to  act  as  a  hcmogeneous  mass.  The  method 
of  reinforcing  by  box-like  units  also  bands  the 
concrete,  furnishing  to  it  a  lateral  restraint,  the 
great  value  of  which  in  resisting  compressive 
strains  has  come  to  be  universally  appreciated 
in  recent  years.  It  may  well  be  stated  here  that 
the  nuterial  of  the  rib  will  be  called  on  to  resist 
compressive  stresses  only  and  that  under  no 
conditions  can  any  tensile  stresses  be  induced. 

Little  need  be  said  as  to  the  quality  of  the  steel 
required.  A  good  structural  steel  satisfying  the 
standard  specifications  of  the  Depairtment  of 
Bridges  will  be  all  that  is  required. 

The  concrete,  on  the  contrary,  deserves  special 
consideratioa  The  strength  of  concrete  varies 
with  the  proportions  and  qualities  of  the  con- 
nituent  materials.  It  is  intended  to  specify  for 
the  main  structure  a  concrete  at  least  as  rich  as 
ooe  part  of  Portland  cement  to  six  of  sand  and 
broken  stone  properly  balanced,  which  should 
develop  an  average  compessive  resistance  of  3,000 
lb.  per  square  inch  on  a  12-in.  cube  30  days  old 
with  a  least  resistance  of  2,700  lb.  per  square 
inch.  Since  a  least  increase  in  strength  of  10  per 
cent,  can  be  counted  on  in  two  months,  this 
would  insure  an  average  compressive  resistance 
of  3.300  lb.  per  square  inch  with  a  mininum  of 
3,000  lb.  at  the  end  of  three  months.  The  method 
of  specifying  a  concrete  of  a  certain  compressive 
resistance  in  addition  to  the  usual  specifications 
for  the  cement,  sand  and  stone,  has  been  approved 
and  recommended  by  several  foreign  engineering 
societies  and  committees,  and  is  in  use  in  the 
best  European  and  .American  practice.  It  should 
be  applied  in  the  case  of  the  Henry  Hudson 
Memorial   Bridge. 

The  increase  in  strength  with  age  of  mortar 
and  concrete  is  a  well  known  fact.  It  may  be 
illnstrated  here  by  a  few  records. 

Experiments  conducted  on  the  effect  of  age 
upon  the  increase  in  tensile  strength  of  mortar, 
by  Dyckerhoff,  for  the  German  Association  of 
Portland  Cement  Manufacturers,  gave  the  results 
in  the  accompanying  table. 
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The  increase  in  the  strength  of  concrete  with 
age  is  not  as  rapid  in  the  early  months  as  it 
is  in  mortar,  but  is  more  gradually  distributed 
through  the  first  year. 

Numerous  tests  on  12-in.  concrete  cubes  were 
made  at  the  United  States  Arsenal  at  Watertown, 
Mas*.,  with  cemenu  of  the  better  brands,  in  the 
proportions  of  one  part  of  cement  to  two  parts 
of  sand  and  four  parts  of  broken  stone,  devel- 
oped a  compressive  resistance  of  3,000  to  3,600  lb. 
per  sqture  inch  at  the  age  of  three  months. 

An  experimental  arch  was  built  in  1896  at 
Stuttgart,  Germany,  of  a  span  of  65.6  ft  and  ob- 
served under  various  loads  and  temperatures  dur- 
ing fire  years.  It  was  made  of  a  concrete  of  one 
part  of  Portland  cement  and  7J4  parts  of  broken 
limestone,  tuing  the  product  of  the  crusher  to 
take  the  place  of  the  sand.  Test  specimens  of 
this  concrete  two  years  old  developed  a  compres- 
tire  resistance  of  7,260  lb.  per  square  inch. 
Blocks  cttt  out  of  the  arch  aft*  failure  and  prob- 
ably somewhat  impaired  in  strength  by  the  shock 
of  the  collapse  developed  at  the  age  of  five  years 
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6,615  lb.  per  square  inch  or  10  per  cent,  less  than 
the  test  specimens. 

The  concrete  of  the  Munderking  arch  was  of 
the  proportions  of  one  part  of  cement  to  2% 
parts  of  sand  and  five  of  broken  stone.  At  the 
age  of  28  days  it  developed  a  compressive  resist- 
ance of  3,615  lb.  per  square  inch  which  at  the  age 
of  152  days  increased  to  4,720  lb.  At  the  age  of 
two  years  and  eight  months  it  had  attained  a 
resistance  of  7,130  lb.  per  square  inch  on  the  spec- 
imen and  10  per  cent,  less  on  the  concrete  in  the 
structure.  The  concrete  of  the  viaduct  over  the 
Chemnitz  Valley  was  of  the  proportions  of 
1:4:4-1/2.  It  developed  at  the  age  of  28  days  a 
compressive  resistance  of  3,070  lb.,  and  at  the  age 
of  90  days  of  3,770  lb.  per  square  inch.  The  con- 
crete of  the  Exhibition  Bridge  at  Duesseldorf 
was  of  the  proportions  of  1:4:4.  It  developed 
at  the  age  of  28  days  a  compressive  resistance  of 
3,610  lb.  and  at  the  age  of  90  days  of  3,940  lb. 
per  square  inch. 

All  of  the  above  data  are  for  concrete  not 
reinforced  by  steel.  The  additional  assistance 
furnished  by  the  embedded  steel  in  enhancing  the 
homogeneity  and  creating  a  lateral  restraint  will 
be  so  much  additional  margin  of  strength.  To 
determine  the  relative  increase  in  strength  due 
to  the  latter  and  also  to  demonstrate  the  degree 
of  the  co-operation  of  the  two  materials  a  short 
series  of  tests  is  about  to  be  made  by  the  Depart- 
ment. 

Unit  Stresses  in  Arch-Rib. — The  compressive 
stress  on  the  steel  embedded  in  the  concrete  will 
not  be  allowed  to  exceed  20,000  lb.  per  square 
inch,  allowing  for  all  possible  causes  of  stress. 
This  is  perfectly  safe  for  a  material  of  an  elastic 
limit  of  30,000  lb.  per  square  inch,  thoroughly 
braced  and  fully  embedded. 

The  greatest  stress  to  be  allowed  on  the  con- 
crete in  compression  due  to  a  combination  of 
all  of  the  causes  enumerated  in  the  above  dis- 
cussion on  tnethods  of  computation  has  been  fixed 
at  750  lb.  per  square  inch.  This  is  one-fourth 
of  the  least  strength  of  the  concrete  at  the  age 
of  three  months.  Compared  to  the  common  meth- 
ods of  computation  the  equivalent  stress  would 
be  not  more  than  600  lb. 

The  French  Government  Commission  on  Re- 
inforced Concrete,  which  completed  its  labors 
about  a  year  ago,  has  recommended  that  "the 
limit  of  compressive  stress  fo.r  reinforced  con- 
crete to  be  allowed  in  computation  shall  not  ex- 
ceed two-sevenths  of  the  crushing  strength  of 
plain  concrete  of  the  same  proportions  and  at  the 
age  of  90  days."  This  would  allow  for  a  con- 
crete of  3,000  lb.  compressive  resistance  a  stress 
of  860  lb.  per  square  inch. 

A  noted  German  engineer,  Mr.  Leibbrand,  who 
has  built  many  concrete  bridges,  says :  "The 
more  reliable  determination  of  stresses  properly 
allows  the  use  of  higher  working  stresses.  For 
the  very  best  concrete  up  to  1,030  lb.  per  square 
inch  in  compression  may  be  allowed." 

The  rib  will  be  erected  on  falsework  and  the 
centers  will  not  be  struck  until  four  months  after 
the  completion  of  the  ring.  Thus  the  least  age 
of  the  concrete  when  first  strained  will  be  four 
months.  The  greatest  stress  caused  at  any  point 
of  the  arch-rib  when  sprung  freely  off  the  false- 
work and  only  supporting  its  own  weight  will 
be  31S  lb.  per  square  inch.  Including  temperature 
changes  the  stress  may  reach  350  lb.  per  square 
inch. 

The  building  of  the  vertical  piers  and  second- 
ary arches  will  then  begin  on  top  of  the  arch-rib. 
When  the  whole  bridge  including  paving  and 
balustrades,  will  be  completed,  but  without  the 
subway  tracks  and  their  supports,  the  greatest 
stress  in  the  concrete  of  the  rib  will  be  535  lb. 
per  square  inch,  due  to  the  fixed  load.  This  can- 
not be  done  before  a  year's  time  from  th«  date 
of  the  completion  of  the  rib. 

The  total  moving  load  on  the  upper  deck  will, 
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in  its  position  causing  the  greatest  stress,  bring  ' 
the  total  compression  up  to  570  lb.  per  square  inch. 
The  effects  of  a  change  of  temperature,  shrinking 
of  the  concrete  and  distortion  of  the  curve  will 
increase  this  stress  to  670  lb.  per  square  inch.  At 
least  3  year  and  a  half  will  be  required  with  the 
utmost  speed  of  construction  from  the  date  of 
completing  the  rib  to  the  opening  of  the  bridge 
for  traffic.  Before  that  age  of  one  and  one  half 
years  the  concrete  in  the  rib  will  have  an  ultimate 
compressive  resistance  of  at  least  4,500  lb.  per 
square  inch,  or  6.7  times  the  allowed  unit  stress. 

Finally,  when  ^e  subway  tracks  will  be  in- 
stalled and  trains  be  operated  on  the  bridge  the 
worst  combination  of  all  causes  will  induce  a 
stress  not  exceeding  750  lb.  per  square  inch  at 
any  point  of  the  rib.  The  concrete  at  that  time 
should  have  reached  a  compressive  resistance  of 
at  least  6,000  lb.  per  square  inch  or  three  times 
the  allowed  unit  stress. 

It  should  be  noted  here  that  the  greatet  unit 
stress  in  the  rib  is  not  one  due  to  direct  com- 
pression only  but  represents  a  sum  due  both  to 
direct  and  bending  stresses.  The  resistance  of 
concrete  to  such  combined  stress  is  10  to  20  per 
cent,   higher   than   to   direct  stress   only. 

The  above  discussion  leads  to  the  conclusion 
that,  in  view  of  the  consideration  given  to  all 
possible  effects  on  the  structure  and  the  time  re- 
quired before  the  application  of  the  full  load,  the 
adopted  greatest  compressive  strain  of  750  lb. 
per  square  inch  on  the  concrete  in  the  rib  is  well 
within  the  limits  of  safe  construction. 

Erection  and  Inspection. — The  methods  of  erec- 
tion to  be  followed  in  building  the  arch-rib,  al- 
though generally  planned,  have  not  yet  been 
worked  out  in  detail.  However,  it  may  be  stated 
that  the  arch  will  be  erected  on  falsework  resting 
in  the  river  bed  and  thoroughly  braced.  Adjust- 
ments will  be  provided  for  all  possible  require- 
ments  during   construction. 

The  proper  design  of  the  falsework  is  of  great 
importance  and  it  will  be  designed  and  detailed 
by  the  Department  and  will  form  a  part  of  the 
contract  for  building  the  arch  instead  of  being 
left  to  the  contractor  under  the  general  approval 
only  of  the  Department.  It  will  be  far  better  not 
to  leave  to  the  contractor  to  economize  on  the 
falsework  or  its  careful  design,  but  that  the  City 
pay  for  it  the  same  as  for  any  permanent  part  of 
the  structure.  Any  improvements  suggested  by 
the  experience  of  the  contractor  can  always  be 
incorporated  afterwards. 

After  the  completion  of  the  arch-rib,  it  will 
be  kept  on  the  falsework  for  at  least  four  months 
before  striking  the  centers.  During  all  this  time 
the  whole  of  the  rib  will  be  kept  wet  by  a  sprink- 
ling system  and  be  protected  from  the  sun. 

The  inspection,  including  the  testing  of  the 
materials,  should  be  most  thorough.  A  cement 
and  concrete  testing  laboratory  should  be  estab- 
lished on  the  building  grounds  in  charge  of  a 
competent  testing  engineer.  A  testing  machine 
of  at  least  500  tons  capacity  will  be  required  for 
the  work. 

In  addition  to  the  usual  experienced  inspectors 
of  masonary  a  corps  of  young  graduate  engineers 
should  be  employed  to  watch  the  work,  all  well 
organized  under  an  engineer  who  should  thor- 
oughly understand  all  sides  of  the  problem  and 
the  importance  of  every  part  thereof.  A  suffi- 
cient number  of  inspectors  should  be  employed  to 
insure  the  constant  inspection  of  the  whole  job. 

Concluding  it  may  be  stated  that  with  careful 
design,  careful  selection  of  materials,  thorough 
inspection  and  conscientious  execution  there  is 
no  reason  why  the  construction  of  the  Henry 
Hudson  Memorial  Bridge  should  not  be  brought 
to  successful  completion. 


Electric  Train  Staff  Signals  are  to  be  used 
on  two  sections  of  the  St.  Louis  &  San  Fran- 
cisco R.  R.   near  Birmingham,  Ala. 


December  28,  1907. 
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A  Study  of  Refuse  Disposal. 


On  December  18,  Mr.  J.  T.  Fetherston,  Super- 
intendent of  Street  Cleaning  of  the  Borough  of 
Richmond,  New  York  City,  read  a  paper  before 
the  American  Society-  of  Civil  Engineers  on 
"Municipal  Refuse  Disposal ;  an  Investigation," 
which  gives  the  results  of  a  very  elaborate  study 
of  this  subject,  both  its  general  principles  and  its 
special  features  in  the  borough.  The  full  paper 
is  printed  in  the  "Proceedings"  of  the  Society, 
vol.  xxxiii.,  page  940,  and  a  few  of  the  state- 
ments in  it  were  reported  in  this  journal  on 
December  8,  1906.  The  author  made  an  elaborate 
study  of  the  quantity,  composition,  seasonal  vari- 
ations and  calorific  value  of  the  local  household 
refuse,  conducted  tests  by  burning  mixed  wastes, 
and  investigated  many  destructor  plants.  The 
information  gathered  by  these  means  is  given  in 
detail  in  the  paper.  , 

The  elaborate  tables  in  the  paper  show  that 
in  the  boroughs  the  volumes  of  the  total  col- 
lection during  any  month  varies  from  8  per 
cent,  above  to  12  per  cent,  below  the  average 
of  2.7  cu.  yd.  (or  1.6  tons)  per  thousand  in- 
habitants per  day,  although  the  weight  varies 
from  23  per  cent,  above  the  average  in  winter 
to  30  per  cent,  below  it  in  the  summer  and  fall. 
This  weight  variation  is  due  to  the  different  pro- 
portions of  ashes,  rubbish  and  garbage  in  the 
the  different  seasons. 

Many  tests  of  the  compositions  of  the  refuse 
and  of  the  calorific  value  of  the  refuse  and  of 
its  different  parts  are  tabulated  in  the  paper  and 
from  these  data  the  accompanying  table  of  the 
average  fuel  value  of  the  refuse  was  computed. 
The  figures  for  September  are  given  separately, 
as  the  refuse  during  this  month  is  more  difficult 
to  burn    than   that  at  any  other  portion   of  the 

year.  1 

Heat  Value  of  One  Pound  op  Refuse. 

Calorific  » 
Power  of 

Combustible,  Moisture,  Ash,  Combustible, 

Period.      B.  t.  u.  Per  Cent.  Per  Cent.  Per  Cent. 

Spring    ...   4,747  14-03  50.06  3S-9' 

Summer...    3.477  28.86  39-74  3i-40 

Autumn...    3,833  27.74  39-74  32-52 

Winter-....    4,358  13-11  52.72  34-I7 

Year    4.274  i9-74  46.03  34-23 

September.    3,265  35.83  33.69  30.48 

Many  tests  of  burning  the  refuse  were  made 
at  a  crematory  on  a  grate  of  12  sq.  ft.  area,  and 
in  spite  of  adverse  conditions  all  tests  but  one 
were  successful  in  destroying  mixed  household 
refuse,  although  unburned  particles  were  at 
times  found  in  the  residue.  The  general  re- 
sults of  these  rough  practical  tests  are  summed 
up  as   follows : 

1.  Household  refuse,  as  collected  in  this  dis- 
trict, when  burned  in  a  properly  designed  fur- 
nace, will  be  self-combustible,  under  ordinary 
conditions,  showing  higher  calorific  power  in 
winter  than  in  summer.  Screened  refuse  will 
give  better  results  in  burning  than  unscreened. 

2.  About  80  lb.  of  refuse  per  sq.  ft.  of  grate 
could  be  burned  before  it  became  necessary  to 
remove  the  clinker. 

3.  The  process  may  be  made  continuous  by 
retaining  the  heated  coals  from  the  top  portion 
of  the  fire  and  removing  the  mass  clinker.  Coal 
may  be  required  to  heat  the  furnace  walls  if  the 
operation  of  the  plant  is  not  made  continuous. 

4.  The  rate  of  burning  will  be  higher  in  sum- 
mer than   in  winter. 

5.  The  percentage  of  clinker  will  also  vary 
with  the  seasons,  being  high  in  winter  and  low 
in  summer.  The  total  residue  was  n6t  de- 
termined, as  a  large  portion  of  the  fine  ash 
was  carried  over  by  the  air  blast  and  could  not 
be  recovered. 

6.  The  heat  lost  by  the  removal  of  hot  clinker 
varied  from  300  to  500  B.  t.  u.  per  lb.  of  clinker. 

7.  Street  sweepings  from  this  locality  could 
not  be  burned  with  household  refuse,  except 
when  mixed  in  small  proportions. 


From  the  data  collected  by  his  investigations 
and  the  information  furnished  by  a  thorough  test 
of  the  destructor  at  Nelson,  England,  by  Mr. 
C.  E.  Stromeyer,  the  author  worked  out  a  heat 
balance  for  the  local  refuse  of  which  the  lead- 
ing deductions  are  given  in  the  accompanying 
tables  of  the  equivalent  evaporation,  from  and 
at  212  degrees  in  pounds  of  water,  and  the  esti- 
mated temperature  of  the  combustion  chamber, 
in  degrees  Fahrenheit,  using  the  local  refuse  in 
a  good  destructor. 

Probable  Results  with  Local  Refuse. 
Sum-       Au-     Win- 
Spring,     mer.     tumn.     ten      Year.    Sept. 
Equiv.  evap.,  lb.     2,46       x.29       1.68       x.98       2.03       1.02 
Temp,   deg 2,370     1,710     1,950     2,140     2,150     1,550 

Summarizing  the  results  of  examinations,  tests, 
and  experiments  with  mixed  household  refuse 
from  the  district  considered,  the  following  con- 
clusions  are   derived : 

1.  Average  local  refuse  differs  mainly  from 
what  is  known  concerning  average  English  re- 
fuse in  the  higher  percentage  of  incombustible 
matter  and  the  lower  percentage  of  water.  The 
average  results  to  be  expected  in  power  produc- 
tion are  surprisingly  high,  and  the  seasonal  vari- 
ations are  greater  with  local  refuse  than  with 
British  refuse. 

2.  Under  expert  management,  with  a  properly 
designed  furnace,  the  process  can  be  carried  out 
in   settled   communities   without   nuisance. 

3.  The  average  local  residue  will  be  greater 
than  the  average  English  residue  mainly  .because 
of  the  high  percentage  of  fine  ash  which  will  to 
some  extent  be  carried  away  from  the  fire-grate 
by  the  forced  draft. 

4.  As  compared  with  the  local  cost  of  burning 
garbage  and  caring  for  "ash  and  rubbish"  dumps, 
the  cost  of  the  destruction  of  mixed  refuse  will 
probably  be  higher,  though  a  proper  utilization 
of  the  steam  generated  and  the  clinker  result- 
ing may  offset  this  increase  in  cost,  while  a 
rearrangement  of  the  refuse  collection  system 
may  tend  further  to  make  the  cost  of  the  meth- 
ods comparable. 

5.  For  the  particular  condition  herein  consid- 
ered, mixed-refuse  destruction  appears  to  offer 
the  best  solution  of  the  problem. 

Thirty-nine  refuse  destructors  in  Great  Britain 
and  one  in  Canada  were  visited  by  Mr.  Fethers- 
ton, and  his  paper  gives  some  elaborate  sum- 
maries of  the  important  facts  concerning  them. 
In  comparing  American  household  refuse  with 
British  refuse,  localities  having  the  same  gen- 
eral characteristics  and  for  the  same  period  of 
the  year  should  be  chosen.  On  this  basis,  as  a 
general  conclusion,  the  author  is  of  the  opinion 
that  British  refuse  contains  more  ashes,  less  gar- 
bage, less  rubbish  and  more  moisture  than  house- 
hold refuse  in  the  vicinity  of  New  York.  It 
would  appear  that  no  such  seasonal  variations 
occur  as  may  be  found  in  comparing  American 
summer  with  American  winter  refuse,  while, 
during  the  fruit  season,  British  refuse  contains 
no  wastes  comparable  to  melon  rinds,  and  corn 
cobs. 

That  British  refuse  has  a  fuel  value  is  proved 
beyond  a  doubt  by  the  two  hundred  or  more 
destructors  in  which  refuse  is  burned  throughout 
the  year  without  additional  fuel.  There  would 
seem  to  be  no  large  seasonal  variation  in  the 
calorific  power  of  the  material.  The  average 
evaporation  for  eighteen  tests  amounts  to  1.62  • 
lb.  of  water  per  pound  of  refuse. 

The  location  of  a  plant  for  the  final  disposi- 
tion of  refuse  has  a  most  important  bearing  on 
the  cost  of  the  collection  (including  removal) 
of  the  material.  Economy  in  collection  requires 
that  the  plant  shall  be  centrally  located  with  re- 
gard to  the  district  served,  and  that  loaded  col- 
lection wagons  or-  carts  shall  proceed  with  the 
road  gradient. 

Of  the   forty  destructors,    four  were   critically 


located,  so  that  the  least  nuisance  would  proba- 
bly result  in  the  abandonment  of  the  plants ; 
seventeen  were  centrally  located  in  advantageous 
positions  with  regard  to  the  district  served,  but 
the  surrounding  houses  were  not  in  close  prox- 
imity to  the  destructors;  nineteen  were  placed 
on  the  outskirts  of  towns  and  not  likely  to  cause 
complaint,  even  if  the  plants  were  not  well 
operated. 

Complaints  of  nuisance  due  to  the  location  of 
British  refuse  destructors  in  settled  localities  are 
said  to  be  rare,  and,  as  far  as  could  be  determined 
very  few  of  the  plants  visited  deserved  con- 
demnation in  this  respect 

All  these  destructors  visited  contain  large 
brickwork  chambers  having  fixed  grates  with 
boilers  placed  outside  the  refuse-burning  portion. 
In  the  destruction  of  refuse  by  fire,  well-de- 
termined principles  of  combustion  apply.  In 
practice,  the  destruction  of  refuse  may  be  at- 
tained successfully  by  burning  it  by  forced  draft 
in  a  so-called  Dutch  oven  or  chamber  where 
the  brickwork  is  maintained  at  a  high  heat,  and 
the  escaping  gases  are  subjected  to  a  high  tem- 
perature with  an  excess  of  air  for  a  sufficient 
length  of  time  to  oxidize  the  combustible  con- 
stituents of  the   material. 

The  forms  of  British  destructors  vary,  and 
for  convenience  may  be  divided  into  two  general 
groups. 

Group  I. — The  first  may  be  termed  the  mu- 
tual assistance  type,  where  one  unit  contains  sev- 
eral grates  with  divided  ash-pits,  the  products 
of  combustion  intermingling  in  the  upper  portion 
of  the  furnace,  thus  combining  several  furnaces 
or  cells  in  one.  Representatives  of  this  type  are 
the  Meldrum  and  Heenan. 

Group  2. — The  second  comprises  furnaces  in 
which  each  burning  grate  or  cell  forms  a  sep- 
arate unit.  The  products  of  combustion  either 
commingle  in  a  general  flue  or  combustion 
chamber,  or  pass  directly  from  cell  to  boiler. 
Representatives  of  the  cell  type  in  which  the 
products  of  combustion  intermingle  in  a  common 
chamber  before  passing  to  the  boiler  are  the 
Horsfall,  Sterling,  and  Beaman  and  Deas  (Mel- 
drum). Representatives  of  the  type  in  which  the 
products  of  combustion  pass  directly  from  the 
cell  into  contact  with  the  boiler  are  the  original 
Fryer,  Fryer's  Improved  (Manlove-AUiott  and 
Company),  Warner,  and  Baker.    , 

The  Meldrum,  Heenan,  and  Horsfall  types 
pre-heat  the  air  used  for  combustion  to  a  tem- 
perature from  200  to  400°  fahr.  before  it  comes 
in  contact  with  the  burning  fuel  on  the  grate. 
Other  makes  of  furnaces  mentioned  in  Group  2 
use  air  at  ordinary  atmospheric  temperature. 
The  utilization  of  heated  air  undoubtedly  tends 
to  more  perfect  combustion  and  higher  tempera- 
tures both  in  cell  and  combustion  chamber.  Other 
differences  in  desi^,  in  the  furnaces  in  Groups 
I  and  2,  may  be  noted,  as  for  instance,  the  dry- 
ing hearth  which  some  furnace  makers  con- 
sider essential  in  the  destruction  of  refuse,  the 
use  of  steam-jet  blowers  or  fans  for  forced  draft, 
the  different  provisions  for  arresting  dust,  the 
kind  of  boilers  used,  the  various  methods  of. 
feeding,  clinkering,  stoking,  etc.  All  the  above- 
named  destructors,  except  the  original  Fryer,  use 
forced  draft,  which  is  considered  necessary  for 
the  attainment  of  a  high  temperature. 

The  aim  in  the  design  of  refuse  destructors 
should  be  to  maintain  a  steady  temperature.  If 
it  be  considered  that  1,250°  fahr.  is  the  minimum 
at  which  septic  poisons  in  the  products  of  com- 
bustion are  destroyed,  the  higher  limit  of  tem- 
perature is  fixed  by  the  materials  used  in  the 
"construction  of  the  furnace.  Temperatures 
greater  than  2,000°  fahr.  are  apt  to  result  in  high 
cost  of  repairs.  Thus  temperatures  between 
1,250  and  2,000°  fahr.  are  desirable,  both  from 
sanitary  and  economical  points  of  view.  As  the 
burning  of  refuse  in  a  destructor  is  an  intermit- 
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tent  process,  requiring  alternate  charging  and 
dinkering,  the  flnctuations  in  temperature  should 
be  minimized  as  much  as  possible.  When  de- 
•tmctors  are  of  such  design  that  the  gases  pass 
directir  from  cell  to  boiler  without  an  interme- 
diate combustion  chamber,  there  is  danger  of 
■■oxidized  gases  being  cooled,  by  contact  with 
the  boiler,  below  the  temperature  required  to 
prevent  nuisance. 

In  general,  modem  British  types  of  destructor 
vary  in  important  details,  and,  of  the  different 
plants  examined  by  the  author,  those  in  which 
a  combustion  chamber  or  flue  was  placed  between 
the  cell  (or  unit)  and  the  boiler,  and  where 
heated  air  was  used  for  combustion,  appeared  to 
be  doing  the  most  satisfactory  work.  Of  the 
forty  plants  inspected,  ail  but  two  produced 
•team  for  power  purposes. 

Cost  of  Operation. — The  cost  of  operation  was 
obtained  from  the  engineer  or  superintendent 
in  charge  of  the  destructor  or  from  the  furnace 
makers.  It  appears  that  for  twenty-four  instal- 
lations the  average  cost  of  labor  per  long  ton 
(2,240  lb.)  of  refuse  destro)'ed  would  amount 
to  24.3  cents,  or  21.5  cents  per  short  ton  (2,- 
000  lb.).  As  the  American  rate  of  laborers' 
wages  is  about  double  the  British  rate,  this  would 
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It  appears  that  the  top- feeding  method  (ex- 
cept where  water-sealed  doors  are  used)  allows 
smoke  to  escape.  Even  with  water-sealed  doors, 
smoke  escapes  when  charging.  Of  the  hand-fir- 
ing methods,  the  front-fed  type  appears  to  be 
advantageous,  with  regard  to  concentration  of 
labor  and  freedom  from  escaping  smoke,  but  the 
storage  bin  cuts  off  light  and  air  from  the  fire- 
men, while  some  refuse  may  be  mixed  with 
clinker  if  the  men  are  careless.  With  back 
hand-feeding  by  shovel,  ample  light  and  air  can 
be  given  on  the  clinkering  side  of  the  furnace 
where  it  is  most  needed.  As  compared  with 
front-feeding,  back  hand-feeding  does  not  permit 
of  the  same  concentration  of  labor,  but  allows 
greater  comfort  to  the  men  employed,  which 
more  than  compensates  for  this  slight  disad- 
vantage. 

In  general,  shovel-feeding  obviates  escaping 
smoke  from  top-feeding  doors,  allows  a  better 
selection  of  refuse,  and  does  away  with  stoking 
to  a  great  extent,  as  refuse  can  be  charged  di- 
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chanical  devices,  such  as  tipping  grates,  etc., 
have  been  tried  in  order  to  lessen  the  work  of 
clinkering,  but,  up  to  the  present  time,  all  have 
failed. 

As  a  general  rule,  the  clinker  in  sight  at  the 
various  installations  was. found  to  be  hard  and 
well-burned,  except  where  plants  were  carelessly 
operated,  or  where  fires  were  rushed  at  some 
electric  lighting  stations.  In  order  that  clinker 
shall  be  dense  and  that  practically  all  the  carbon 
shall  be  oxidized,  it  is  necessary  that  the  clinker 
be  exposed  to  a  high  temperature  for  a  sufficient 
time  to  consume  thoroughly  all  the  combustible 
material. 

In  burning  mixed  refuse,  some  fine  incom- 
bustible material  finds  its  way  into  the  destruc- 
tor flue  or  dust  traps,  and  must  be  removed 
periodically.  This  may  have  an  important  bear- 
ing upon  the  actual  capacity  of  a  destructor,  as 
it  may  be  necessary  to  shut  down  the  plant  for 
several  days  while  the  cleaning  process  is  under 
way.  The  time  elapsing  between  cleaning  peri- 
ods varies  with  the  character  of  the  material  de- 
stroyed   and    the   type   of   destructor.     It    would 
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Charging  Hopper,   Manhattan  Approach. 

■sake  43  cents  per  short  ton  of  refuse  destroyed 
OB  an  American  basis. 

For  supervision,  only  four  installations  had 
figures  available,  the  average  being  4.83  cents  per 
kxig  ton.  Two  plants  reported  the  cost  for  re- 
fsirs  at  3.22  cents  per  long  ton. 

Only  one  complete  report  was  obtained  in 
whkfa  all.  charges  for  the  destruction  of  refuse, 
indnding  labor,  supervision,  interest  on  capital, 
(inking  fund,  repairs  and  supplies,  were  in- 
cluded. The  total  cost  of  operation,  including 
all  the  above  charges  at.  Stoke-upon-Trent, 
amounted  to  $t.i7  per  long  ton  or  $1.04  per 
•bort  ton.  By  changing  the  labor  rate  so  that 
it  would  compare  with  American  conditions,  and 
bjr  assuming  the  same  charges  for  interest,  sink- 
iof  fond  and  repairs,  it  would  appear  that  the 
total  cost  of  refuse  destruction  for  a  plant  simi- 
lar to  that  at  Stoke-upon-Trent  would  amount 
to  $1.50  per  short  ton  in  New  York. 

Definite  information  regarding  the  quantity  of 
refuse  handled  per  man  per  hour  (assuming  the 
Viality  of  labor  to  be  comparable)  affords  a 
better  general  means  for  arriving  at  the  labor 
OOtt  of  operating  a  destructor.  From  the  figures 
for  twenty-seven  plants,  on  an  average,  each 
man  employed  would  handle  0.78  long  tons  per 
bonr,  varying  from  0.5  to  2  tons  per  hour  with 
tbe  type  of  plant  and  method  of  operation.  At 
an  easy  rate  of  working,  there  should  be  no  dif- 
ficulty in  destroying  0.75  short  tons  per  man  per 
bour;  hence,  with  wages  at  25  cents  per  hour 
(or  $2  per  day),  the  cost  of  labor  would  amount 
to  333^  cents  per  ton,  while  at  3154  cents  per 
boor  (or  $2.50  per  day),  the  cost  would  be  about 
42  cents  per  ton. 


Concrete  Plant  of  the  Manhattan  Approach,  Blackwell's  Island  Bridge. 


rectly  on  the  grate,  thus  saving  one  operation  in 
destroying  the  material.  When  the  refuse  has 
not  reached  an  advanced  stage  of  decomposition, 
and  does  not  contain  an  excess  of  water,  or 
such  objectionable  material  as  nightsoil,  hand- 
firing  is  undoubtedly  to  be  preferred,  especially 
.  for  power  plants. 

By  stoking  is  meant  the  dragging,  pushing  or 
spreading  of  refuse  after  it  has  been  charged  into 
the  furnace.  All  top-fed  destructors  and  all  de- 
structors provided  with  drying  hearths  require 
considerable  stoking.  Hand-fed  types,  without 
drying  hearths,  where  refuse  is  thrown  directly 
on  the  grate,  do  not  need  much  stoking. 

At  first  sight,  it  would  seem  that  refuse 
charged  direct  from  cart  to  cell  without  inter- 
mediate handling  should  prove  most  sanitary  and 
economical,  yet  the  disadvantages  of  this  method 
are  many.  For  any  particular  case,  a  study  of 
local  conditions  will  determine  the  best  system  to 
be  used. 

Clinkering  is  perhaps  the  most  trying  work  in 
connection  with  the  operation  of  a  destructor. 
A  mass  of  hot  slag  must  be  broken  up  by  long 
bars,  tipped  into  a  wheel-barrow  or  other  con- 
veyance, and  removed  while  in  a  highly  heated 
condition.  The  work  is  performed  by  hand  labor 
.  opposite  the  open  doors  of  a  highly  heated  fur- 
nace. There  are  various  methods  of  conveying 
clinker,  as  by  wheel-barrows,  by  cars  on  rails,  or 
by  skips  running  on  an  over-head  rail.  When 
cars  or  mono-railways  are  used,  the  storage 
room  is  limited,  and  the  place  where  the  material 
js  deposited  must  be  cleared  at  intervals ;  for  this 
reason,  the  system  has  been  abandoned  in  favor 
of  wheel-barrows  at  many  plants.     Various  me- 


appear  to  be  necessary  to  clean  out  all  flues  thor- 
oughly once  every  4  to  6  weeks  in  Great  Britain, 
except  where  a  special  dust-catcher  is  used. 

Figures  for  eighteen  destructor  tests,  giving 
the  quantity  of  water  evaporated  per  pound  of 
refuse  ("from  and  at  212°  Fahr.")  for  periods 
varying  from  6j4  hours  to  one  year  were  se- 
cured. The  highest  rate  of  evaporation  was  2.66 
lb.  of  water  per  pound  of  refuse,  in  a  15-hour  run 
at  a  destructor  in  a  colliery  district.  The  lowest 
gave  0.88  lb.  of  water  per  pound  of  material,  in 
a  test  of  iij4  days,  with  refuse  containing  a 
large  proportion  of  night-soil.  The  average 
evaporation  in  eighteen  modern  destructor  tests 
amounted  to  1.62  lb.  of  water  per  pound  of  re- 
fuse. In  all  the  foregoing  figures  the  water 
evaporated  is  a  gross  amount,  and  in  order  to 
obtain  the  net  useful  steam  produced  for  power 
purposes  it  is  necessary  to  deduct  for  forced 
draft  apparatus.  It  appears,  from  the  figures 
quoted,  that,  in  a  district  where  coal  is  abundant 
and  cheap,  it  is  possible  to  evaporate  about  2.5  lb. 
of  water  per  pound  of  refuse,  while  in  other 
districts,  distant  from  coal  fields,  destructors  are 
capable  of  producing  an  evaporation  of  about 
1.5  lb.  per  pound  of  refuse. 


The*  Scrap  Heap  of  the  New  York  Edison 
Co.  is  a  decidedly  interesting  affair.  Moreover, 
it  is  a  pretty  valuable  asset,  for  in  1906  the 
amount  of  scrap  sold  was  approximately  $200,000. 
The  material  included  632,000  lbs.  of  scrap  cop- 
per, 359,000  lbs.  of  pig  lead,  71,000  lbs.  of  mixed 
metals  and  approximately  500  tons  of  iron.  This 
does  not  include  the  materials  wliirh  were  re- 
deemed for   further  use. 
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Erection    of    the  Manhattan    Approach   of 
the  Blackwell's  Island  Bridge. 


The  double-deck  approach  to  the  Manhattan 
end  of  the  Blackwell's  Island  bridge  is  a  massive 
structure,  about  1,070  ft.  long,  120  ft.  wide  and 
90  ft.  in  extreme  height  above  the  surface  of 
the  ground.  Although  really  of  plate  girder 
construction,  it  is  largely  incased  in  masonry  or 
terra  cotta,  designed  to  give  it  the  effect  of 
stone  arches,  as  described  in  The  Engineering 
Record  of  November  23.  Except  for  a  five-rib 
plate  girder  arch  of  90  ft.  clear  span  over  First 
avenue  the  superstructure  consists  of  29-ft.  plate 
girder  spans  seated  on  five  longitudinal  lines  of 
vertical  columns  30  ft.  apart  transversely. 

The  arch  foundations   were  built  in  open  pits, 
excavated  through  clay  gravel,  boulders  and  hard 
pan    to   solid    rock   at    a    distance    varying    from 
20    to   35    ft.    below    the    street    surface.      These 


allel  to  and  clear  of  the  rows  of  columns  in  the 
viaduct,  a  timber  platform,  24  ft.  wide  and  47  ft. 
long,  has  been  built  over  the  cellar  foundations 
on  falsework  bents  iSyi  ft.  high  above  the  cellar 
floor. 

Under  this  platform  there  is  an  A-shape  trans- 
verse ffame  with  the  vertex  in  the  center  of 
the  roadway  platforms  just  below  the  cross- 
girders  and  with  the  inclined  posts  entirely  cov- 
ered on  the  outer  faces  with  2-in.  longitudinal 
planks,  thus  forming  the  walls  of  storage  bins 
on  opposite  sides  of  the  center  of  the  platform. 
Four  chutes  inclined  about  45  deg.  to  the  vertical 
are  set  in  both  of  the  inclined  sides  of  the  bins 
with  their  lower  ends  clearing  the  tops  of  dump 
cars  that  travel  bstween  the  bins  on  a  narrow 
gauge  track  in. a  trench  depressed  4^/2  ft.  below 
the  bottom  of  the  bir).  At  the  west  end  of  the 
platform  there  is  a  plank  incline  to  the  surface 
of  the  ground  on  which  wagons  are  driven  up 
to  the  platform  and  dump  sand  and  broken  stone 


on  the  niggerhead  handle  as  much  as  a  dozen 
men  with   shovels. 

Two  3-ft.  gauge  gauntleted  trucks,  are  run  be- 
tween the  sand  and  stone  bins  on  a  lyi  per  cent. 
grade  and  at  the  east  ends  diverge  to  parallel 
locations  75/2  ft.  apart  on  centers  and  are  carried 
up  an  incline  of  about  30  deg.,  to  the  horizontal 
mixing  platform,  built  on  falsework  at  a  height 
of  about  18  ft.  above  the  original  surface  of  the 
ground  or  30  ft.  above  the  bottom  of  the  trench, 
where  they  are  again  gauntleted  and  run  ad- 
jacent to  a  depressed  charging  hopper  into  which 
the  cars  containing  the  right  proportions  of  sand 
and  stone  are  dumped. 

The  steel  side-dump  cars  of  45  cu.  ft.  capacity, 
water  measure,  were  made  by  the  Ernst  Wiener 
Co.,  and  are  hauled  up  the  incline  by  a  wire 
cable  operated  through  a  sheave  attached  to  the 
top  of  a  braced  mast  rising  15  ft.  above  the  mix- 
ing platform  and  wound  on  a  single  drum  of  a 
Lidgerwood    hoisting   engine    located    under    the 


Distributing  Tracks  above  Concrete   Moulds,  Manhattan  Approach  of  Blackwell's  island  Bridge. 


foundations  were  sheeted  with  2  and  3  in.  square 
edge  planks  which  were  followed  down  by  hand 
as  the  excavation  proceeded.  In  places  it  was 
necessary  to  excavate  as  much  at  5  ft.  of  decom- 
posed rock  before  reaching  a  satisfactory 
foundation.  , 

The  column  foundations,  of  which  there  are 
about  250,  do  not  all  extend  to  rock.  The 
contractor  was  given  the  option  of  spreading  the 
footing  or  continuing  to  rock.  Part  of  these 
were  sheeted  same  as  the  arch  foundations  and 
the  shallower  ones  were  constructed  without 
sheeting. 

The  sub-structure  including  the  retaining  walls 
for  the  solid  fill  approach  requires  about  16,000 
cu.  yd.  of  concrete,  besides  about  10,000  yd.  for 
subway  roof,  walls  and  other  purposes,  all  of 
which  is  made  in  proportions  of  1:3:6  and  1:2:4 
using  Giant  Portland  cement.  An  economical 
and  efficient  storage  and  mixing  plant  of  large 
capacity  has  been  installed  by  the  contractor  and 
is  designed  to  make  advantageous  use  of  an  old 
cellar  on  the  site  and  to  handle  the  concrete  and 
materials  as  much  as  practicable  by  gravity.  On 
the  south  side  of  the  approach  right-of-way,  par- 


on  opposite  sides  of  it  into  the  two  large  bins 
where  they  form  piles  of  a  total  capacity  of 
about  1,000  cu.  yd.  of  storte  and  500  yd.  of  sand 
resting  on  the  cellar  floor  with  their  sides  sloped 
at  a  natural  angle  of  about  45  deg.  on  the  ex- 
terior and  retained  by  the  inclined  sides  of  the 
.bin  on  the  interior,  thus  storing  about  200  cu. 
yd.  on  each  side  which  can  be  discharged  by 
gravity  through  the  chutes  leaving  a  residue  of 
about  1,100  yd.  which  must  be  rehandled  bafore 
it  can  pass  through  the  chute.  It  is  intended, 
however,  to  avoid  the  rehandling  by  reserving 
this  excess  portion  for  an  emergency  supply  and 
to  keep  the  bins  filled  to  the  level  of  the  platform 
by  constant  supply  wagons.  By  this  means  the 
lower  part  of  the  sand  and  gravel  will  be  usually 
undisturbed  and  a  gravity  supply  can  always  be 
drawn  from  the  upper  part  unless  the  delivery  of 
materials    is   unexpectedly   interrupted. 

On  several  occasions  it  has  been  found  nec- 
essary to  draw  from  the  storage,  but  this  has 
been  done  very  economically  by  using  a  small 
slip  scraper  in  the  bin.  It. is  operated  by  the 
niggerhead  of  the  hoisting  engine.  Three, 
men,  one  on  the  scraper,  one  signaling  and  one 


concrete   platform   at   the  east   end  and   supplied 
with  steam  froni  a  40  h.-p.  Nagle  boiler. 

The  concrete  charging  hoppers  are  about  7V2 
ft.  square  and  3  ft.  deep,  built  of  horizontal 
courses  of  planks  nailed  to  4x4-in.  inside  corner 
pieces  and  provided  at  the  bottom  with  a  seg- 
mental steel  gate,  2  ft.  long,  operated  by  a  hori- 
zontal hand  lever.  The  contents  of  the  hopper 
are  discharged  through  an  inclined  steel  chute 
ij4  ft.  long  to  a  No.  5  Smith  mixer  seated  on 
a  platform  6  ft.  above  the  surface  of  the  ground. 
The  mixer  delivers  into  two  side-dump  cars  like 
those  supplying  stone  and  sand  to  the  mixing 
platform.  These  cars  run  on  surface  tracks. 
which  will  eventually  be  laid  to  all  of  the  foun- 
dation piers.  The  first  arrangement  consisted 
as  shown  in  the  diagram  of  parallel  transverse 
lines  carried  over  the  pits  or  one  row  of  piers 
and  over  the  trench  for  the  abutments  of  the 
arch-span.  The  deepest  pit  will  be  about  35  ft. 
deep  and  as  the  concrete  is  dumped  directly  ii» 
them  by  reversing  the  car  they  are  rapidly  filled, 
over  27s  cu.  yd.  of  concrete  from  a  single  mix- 
ing machine  being  deposited  in  one  g-hr.  day 
soon  after  the  plant  was  put  in  operation. 
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The  average  nine-hour  output  up  to  November 
I  was  over  joo  one  cu.  yd.  batches.  The  maxi- 
mum was  377.  In  one-half  day  an  averagre  of 
J3  batches  an  hour  was  maintained.  These 
averages  were  also  maintained  while  depositing 
concrete  on  the  river  side  of  First  avenue,  which 
meant  mixing  the  concrete  on  one  side  of  the 
ttreet  and  transferring  across  to  the  other  on  an 
elevated  structure.  The  car  for  the  transfer  was 
Operated  by  a  single-drtun  engine  and  was  so 
arranged^  as  to  make  the  round  trip  in  1^ 
minutes.  "When  across  the  street  it  dumped  into 
other  cars  for  distribution. 

Concrete  for  the  piers  at  the  west  end  of  the 
viaduct  will  be  delivered  in  buckets  carried  on 
flat  cars,  and  will  be  handled  by  the  traveler 
designed  for  the  subsequent  erection  of  the  steel 
work.  The  traveler  has  a  35x35-ft.  horizontal 
timber  platform  running  on  three  single  lines  of 
rails  18  ft.  apart,  the  center  one  being  near  the 
axis  of  the  viaduct.  Each  front  comer  of  the  plat- 
form carries  a  30-ft.  mast  and  a  50-ft.  boom  of  5 
tons  capacity,  operated  by  a  Lidgerwood  hoist- 
mg  engine  and  a  Rawson  swinging  engine,  sup- 
plied by  an  independent  steam  boiler.  The  di- 
mensions of  the  traveler  and  the  location  of  its 
track  are  such  that  it  can  serve  lo  foundation 
piers  or  erect  5  viaduct  columns  from  one  po- 
dtioa 

As  it  was  specified  that  31/2  cu.  ft.  of  sand 
or  crtished  stone  should  be  equivalent  to  one 
barrel  of  cement,  great  care  was  taken  to  pro- 
\-ide  for  the  accurate  measurement  of  the  sand 
and  stone  used  in  the  concrete.  A  wooden  box. 
18  ia  square  and  24  in.  deep,  was  provided,  filled  • 
«-itb  sand  and  shaken  down  from  23  1-16  to  18 
ll-16-in.  Three  measures  of  sand  were  thus  pre- 
pared and  filled  in  the  hopper  and  carefully 
leveled  and  gauge  marks  made  to  indicate  the 
height  required  on  the  sides  of  the  hopper.  The 
box  was  then  filled  with  stone  and  shaken  down 
from  ^15-16  in.  to  1811-16  in.  and  6  boxes  of 
stone  were  filled  in  the  hopper  and  the  gauge 
marks  adjusted  as  before  after  which  four  bags 
of  cement  are  added  for  each  batch  of  i  -.3 :6 
concrete. 

Operations  were  commenced  June  22,  1907,  and 
a  total  force  of  about  200  men  is  now  employed. 
Giant  cement  is  used  for  the  concrete,  and  over 
7,000  cu.  yd.  have  been  laid  to  date.  It  is  ex- 
pected that  the  erection  of  the  steel  superstruc- 
ture will  be  commenced  about  January  I,  1908. 
The  excavation  is  nearly  completed  and  amounts 
to  a  total  of  about  35,000  cu.  yd. 

The  bridge  was  designed  and  its  construction 
supervised  by  the  Department  of  Bridges  of  New 
York,  Mr.  J.  W.  Stevenson,  commissioner;  Mr. 
C.  F.  Ingersoll,  chief  engineer;  Mr.  O.  F. 
Nichols  and  Mr.  Albert  Lord  Bowman,  consult- 
ing engineers.  The  contract  for  the  construc- 
tion of  the  Manhattan  approach  was  awarded 
to  the  Snare  &  Triest  Co.,  Mr.  J.  C.  Hain  in 
charge  of  construction.  The  structural  steel  will 
be  furnished  by  the  Pennsylvania  Steel  Co. 


Internal  Combustion    Motors  in  Municipal 
Plants. 


The  SotTTHwesT  Pass  JmiK  at  the  mouth  of 
the  Mississippi  River  were  completed  this  week, 
and  after  some  dredging  between  them  is  finished 
work  on  this  important  waterway  will  be  ended,- 
after  four  years  of  construction  and  the  expendi- 
ture of  about  $6,000,000.  The  jetties  are  about 
3J4  and  4  miles  long  and  over  half  a  mile  apart 
They  are  expected  to  produce  a  channel  with  a 
minimum  depth  of  35  ft.  and  a  width  of  at  least 
1,000  ft.  and  have  already  caused  a  great  im- 
provement over  niost  of  the  route  of  the  channel. 
Each  jetty  is  a  pQe  of  mattresses  of  scantling  and 
brush,  like  tbos«  for  bank  protection,  along  the 
MtMitsippi.  The  top  mattress  is  35  ft  wide  and 
dK  pile  is  6  to  15  ft  deep.  A  massive  concrete 
coping  on  eadi  jetty  rises  a  little  above  the  water. 


The  increased  favor  shown  internal  combustion 
engines  for  driving  small  pumping  and  lighting 
machinery  has  been  rather  marked  during  the 
past  year.  The  late  Freeman  C.  Coffin  was  one 
of  the  first  engineers  to  use  such  motors  in  small 
water-works  in  New  England,  and  for  a  time 
he  was  probably  the  leading  believer  in  them  for 
such  service,  although  in  the  Western  States  they 
were  long  ago  introduced  on  many  farms  for 
pumping  water  for  irrigation,  which  was  the 
natural  result  of  their  earlier  use  for  other  pur- 
poses on  some  of  the  large  farms  in  that  section 
of  the  country.  At  the  present  time  there  is 
considerable  diversity  in  the  plants,  as  the  follow- 
ing notes  on  some  recent  installations  will  show. 

Among  the  small  water-works  plants  recently 
constructed  in  Massachusetts,  there  are  three  built 
from  the  plans  of  Mr.  Edmund  M.  Blake,  of  Bos- 
ton, that  are  unusual.  The  first  of  these  is  that 
of  the  Westford  Water  Co.,  which  draws  its  sup- 
ply from  a  number  of  driven  wells  and  distributes 
it  through  about  8  miles  of  mains.  There  are  two 
distribution  districts,  for  high  and  low  service 
respectively,  with  two  standpipes,  presenting  an 
unusual  load  condition  for  the  pumping  station. 
This  has  a  50-h.p.  Pintsch  suction  gas  producer, 
a  50-h.p,  Olds  horizontal  gas  engine  and  a  heavy- 
duty  Piatt  triplex  pump.  This  is  one  of  the  few 
pumping  stations  in  New  England  to  run  on  pro- 
ducer gas. 

The  plants  at  Wareham  and  Wrentham  de- 
signed by  the  same  engineer  also  pump  water 
from  driven  wells  into  standpipes,  but  the  engines 
in  this  case  are  Mietz  &  Weiss  fuel  oil  motors 
direct-connected  to  Piatt  triplex  pumps.  .\t  Ware- 
ham  there  are  two  2S-h,p.  engines  while  at  Wrent- 
ham there  is  but  one.  The  Wareham  plant  has 
a  single  shaft  with  the  two  pumps  in  the  middle 
and  an  engine  at  each  end.  The  pumps  are  S'/i 
ft.  apart  on  centers  and  the  engine  is  6  ft.,  11  in. 
from  the  nearer  pump,  center  to  center.  There 
is  a  clutch  between  each  engine  and  the  pump 
shaft  so  that  either  engine  may  drive  either  pump. 
The  maximum  head  against  which  the  pumps 
operate  is  350  ft. 

These  engines  run  on  fuel  oil  which  is  sold  at 
about  ^Yi  cents  per  gallon.  The  type  of  engine 
was  described  in  The  Engineering  Record  when 
it  was  first  brought  out,  but  since  that  time  a 
number  of  improvements  have  been  made,  par- 
ticularly in  the  steam  details  for  the  purpose  of 
allowing  low  grades  of  crude  oil  to  be  employed 
without  causing  Excessive  deposits  in  the  cylin- 
der. The  steam  generated  in  the  water  jacket 
goes  to  a  steam  dome  and  thence  to  a  port  in  the 
cylinder,  where  it  enters  with  the  air  and  mixes 
with  the  oil  vapor  in  the  cylinder  to  form  the 
charge.  This  makes  it  possible  to  run  with  a 
somewhat  higher  compression  pressure  on  ac- 
count of  the  lower  temperature  with  the  steam 
mixture.  With  ordinary  fuel  oil  of  20,000  B.  t.  u. 
per  pound,  the  oil  consumption  with  these  engines 
is  stated  to  vary  fr()m  0.86  to  1.25  pints  per  horse- 
power-hour, the  maker's  guarantee  being  i  lb. 
per  horse-power-hour.  About  2  pints  of  water 
per  horse-power-hour  are  used.  The  temperature 
in  the  jacket  is  stated  to  vary  not  over  5°  from 
full  load  to  no  load.  The  governor  is  now  of 
the  high-speed  steam-engine  type,  changing  the 
throw  of  the  eccentric  which  operates  the  oil 
pump  by  the  centrifugal  force  oi  a  weight  acting 
against  the  spring. 

A  new  plant  recently  installed  for  electric  light- 
ing at  Ottawa,  Kan.,  is  specially  interesting  be- 
cause it  takes  the  place  of  a  former  steam-driven 
plant  The  latter  was  installed  in  1903,  but  when 
the  Kansas  Natural  Gas  Co.  ran  a  pipe  line  into 
the  city  an  opportunity  to  drive  a  good  bargain 
for  municipal  power  was  seized.  The  franchise 
granted  the  gas  company  provided  that  the  city 


can  have  gas  for  steam  purposes  at  10  cents  per 
1,000  cu.  ft.  and  for  engines  at  12  cents.  The 
company  claimed  that  the  great  economy  of  gas 
engines  as  compared  with  the  amount  of  g^as 
used  in  raising  steam  under  boilers  would  curtail 
its  revenues  were  the  former  used  and  it  held  out 
for  the  higher  price  for  gas  used  in  internal  com- 
bustion motors.  The  gas  averages  about  900  B.  t 
u.  per  cubic  foot.  The  authorities  burned  the  gas 
under  the  boilers  of  their  old  plant  for  nearly  a 
year,  but  finally  became  convinced  that  a  gas  en- 
gine was  the  thing  to  use  and  accordingly  bought 
one  of  125  h.p.  from  the  Weber  Gas  Engine  Co., 
Kansas  City.  This  is  a  vertical  three-cylinder 
machine  driving  a  7S-kw.  alternator  by  belt.  It 
was  tested  on  Oct.  2,  1907,  for  12  hours,  current 
being  supplied  to  the  regular  service  and  the  sur- 
plus at  the  heavier  loads  being  absorbed  by  a 
water  rheostat.  The  engine  was  started  at  quar- 
ter load  which  was  increased  to  10  per  cent,  over 
the  rating  of  the  engine.  The  maximum  load 
was  103  kw.  During  the  12  hours  the  total  out- 
put was  1,020  kw.-hr.  and  20,500  cu.  ft  of  gas 
was  consumed,  the  cost  of  fuel  per  kilo-watt-hour 
being  2.4  mills,  about  one-fifth  of  the  fuel  expense 
when  the  gas  was  burned  under  the  boilers  of  the 
old  steam  plant 

The  operation  of  the  sewage  pumping  plant  at 
Newton,  Mass.,  described  in  this  Journal  on  June 
II,  1904,  furnishes  information  concerning  what 
may  be  expected  of  small  gasoline  engines  run- 
ning intermittently.  This  outfit  consists  of  two 
6-h.p.  Fairbanks-Morse  motors  driving  a  horizon- 
tal shaft  from  which  a  pair  of  submerged  centri- 
fugal pumps  with  vertical  shafts  are  driven  by 
bevel  gears.  The  engine  is  run  on  72°  gasoline 
which  has  cost  about  16  cents  per  gallon  on  the 
average,  and  it  is  estimated  that  the  cost  of  pump- 
ing per  million  gallons  raised  I  ft  is  about  $1.35, 
of  which  58  cents  is  the  cost  of  the  fuel.  Accord- 
ing to  Mr.  Irving  T.  Farnham  the  plant  as  a 
whole  has  performed  the  service  for  which  it  was 
designed  very  satisfactorily,  and  the  troubles,  such 
as  they  were,  have  been  due  to  other  causes  than 
difficulties  with  the  engines  except  in  connection 
with  the  electric  igniters.  The  trouble  in  this 
case  seemed  to  be  with  the  apparatus  for  shutting 
down  the  motors  when  the  pumping  was  to  cease, 
and  was  remedied  by  a  redesign  of  the  apparatus. 

About  ten  years  ago  the  late  Freeman  C.  Coffin 
designed  two  sewage  pumping  plants  for  Char- 
lottetown,  P.  E.  I.,  which  have  been  in  contin- 
uous service  ever  since  it  was  installed.  Accord- 
ing to  some  statements  recently  made  by  Mr. 
Lewis  D.  Thorpe  at  a  meeting  of  the  Boston 
Society  of  Civil  Engineers,  each  plant  consists 
of  a  7-h.p.  Otto  gas  engine  belted  to  two  centri- 
fugal pumps  in  a  collecting  reservoir.  .The  en- 
gines are  started  up  by  hand  when  enough  sewage 
is  collected  in  the  reservoirs  to  make  pumping 
necessary,  but  they  are  stopped  automatically 
when  there  is  no  more  work  to  be  done,  and  the 
same  simple  apparatus  shuts  off  the  supply  of 
cooling  water  and  drains  the  jacket.  The  gas 
required  to  pump  a  million  gallons  i  ft  high 
costs  from  20  to  27  cents,  while  the  amount  of 
attendance  required  is  nominal. 


Panama  Canal  Excavation  during  November 
exceeded  all  previous  records,  amounting  to  790,- 
632  cu.  yd.  on  the  Culebra  division,  44,044  cu.  yd. 
on  the  Chagres  division,  121,635  cu.  yd.  at  the 
Gatun  locks,  40,987  cu.  yd.  at  the  Gatun  dam  and 
spillway,  8,190  cu.  yd.  on  the  La  Boca  division, 
40,003  cu.  yd.  on  the  Colon  division  and  792,995 
cu.  yd.  by  dredging,  a  total  of  1,838,486  cu.  yd. 
The  reports  indicate  a  continued  improvement  in 
sanitary  conditions,  and  no  yellow  fever  has  oc- 
curred for  eighteen  months.  The  annual  death 
rate  among  employees  is  now  20.66  per  thousand. 
It  has  been  announced  that  medals  will  be  given 
to  all  citizens  of  the  United  States  serving  two 
years  satisfactorily  on  canal  construction. 


December  28,  1907. 
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The  Fish  Freezing  and  Storage  Plant  of  the 
Consolidated  Weir  Co.,  Provincetown. 

By  Howard  S.  Knowlton. 


The  Consolidated  Weir  Co.,  of  Provincetown, 
Mass.,  operates  a  large  fireproof  fish-freezing 
warehouse  on  the  shore  of  Cape  Cod  Bay  about 
half  a  mile  east  of  the  business  center  of  the 
town.  The  warehouse  and  a  new  power  plant 
in  connection  with  it  have  recently  been  com- 
pleted, under  the  design  and  supervision  of  Mr. 
F.  W.  Dean,  of  Boston,  mill  engineer  and  archi- 
tect. The  equipment  illustrates  the  dependence 
of  the  modern  local  fishing  industry  upon  me- 
chanical methods,  beginning  with  the  motor  boats 
used  in  collecting  catches  from  the  weirs  in  the 
harbor  and  concluding  with  artificial  refrigera- 
tion for  the  preservation  of  the  fish  in  the  ware- 
house. 

The  plant  consists  of  a  main  building,  70  ft. 
square   and   five   stories   high,   with   elevator  and 


cooperage,  the  fourth  for  receiving  and  distribut- 
ing, the  third  for  sharp  freezing,  and  the  first 
and  second  for  storage.  The  doors  leading  into 
the  freezing  rooms  are  the  Stevenson  special 
freezer  door,  covered  with  galvanized  iron. 
Stevenson  cooler  doors  are  used  between  air 
locks,  the  stair  tower  and  elevator  well.  All 
other .  insulated  doors  are  metal  covered,  and  in 
angle  iron  frames.  Scuttles  are  provided  in  the 
second  and  third  floors  for  passing  goods  through 
to  the  floor  below,  these  having  insulated  covers 
set  in  angle  iron  frames. 

The  power  house  is  of  the  same  general  con- 
struction as  the  warehouse,  with  panels  of  con- 
crete blocks.  The  roof  is  designed  to  carry  part 
of  the  refrigerating  apparatus  and  is  waterproofed 
with  granolithic  finish. 

Fish  are  received  at  the  wharf  about  500  ft. 
south  of  the  freezer  and  are  here  cleaned  or 
delivered  directly  .into  conveyor  buckets.  These 
are  2  ft.  by  2  ft.  by  30  in.-  in  dimensions  and 
travel  at  a  speed  of  500  ft.  per  minute.  The  con- 
veyor is  reversible  and  is  driven  by  a  lo-h.-p. 
220-volt  motor.     It  was  supplied  by  the  Coburn 


running  the  entire  length  of  the  engine  room  in 
decreasing  sizes.  Hand  firing  is,  of  course,  em- 
ployed. 

The  refrigerating  and  steam  plants  occupy  the 
entire  engine  room,  which  is  walled  ofl  from  the 
boiler  room.  The  engine  room  is  large  enough 
to  contain  an  old  refrigerating  equipment  of  20 
tons  capacity.  This  and  the  new  refrigerating 
apparatus  was  supplied  by  the  Carbondale  Ma- 
chine Co.,  of  Carbondale,  Pa.  The  new  and  the 
old  plants  are  tied  together,  so  that  when  desired 
each  can  help  the  other. 

The  new  refrigeration  apparatus  consists  of  a 
40-ton  absorption-type  equipment,  with  brine  cir- 
culation. The  condenser,  atmospheric  absorber 
and  rectifier  are  placed  on  the  roof  of  the  engine 
room.  Steam  is  taken  from  the  central  parts  of 
the  boiler  shells  by  a  quarter-turn  4-in.  connec- 
tion delivering  into  a  4  to  5  in.  header.  Before 
leaving  the  boiler  room  the  header  delivers  into  a 
3-in.  branch  line  carried  to  supply  the  old  re- 
frigerating equipment  and  the  feed  pump.  A 
bypass  with  reducing  valve  is  provided  in  the 
connection    with   the   old   machinery.     The   4-in. 
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conveyor,  and  an  adjoining  power  house,  60  x  40 
ft.,  containing  boilers,  engines  and  refrigerating 
equipment.  Three  flf.ors  are  used  for  fish  freez- 
ing and  storing,  one  for  fish  receiving  and  dis- 
tributing, and  one  for  cooperage.  The  whole  ar- 
rangement was  pl.'inned  to  reduce  insurance,  de- 
preciation, repairs  and  attendance  as  much  as 
possible.  The  power  house  is  designed  not  only 
to  contain  new  machinery,  but  also  some  old  "re- 
frigerating and  power  equipment  used  in  con- 
nection with  an  old  plant.  The  new  power  house 
and  warehouse  are  both  of  reinforced  concrete. 
The  pilasters,  girders,  beams,  columns  and  floors 
are  of  reinforced  concrete,  with  panels  of  hollow 
concrete  blocks  laid  in  cement  plaster.  The 
window  sash  is  galvanized  iron  glazed  with  wire 
|[lass.  The  inside  surfaces  of  the  walls  on  the 
first  three  stories  are  insulated  with  4  in.  of 
nonpareil  sheet  cork  cemented  on,  with  hard 
cement  finish  on  the  inside. 

On  the  top  of  the  first,  second  and  third  floors 
there  is  4  in.  of  cork  insulation,  with  a  3-in.  top 
cement  finish.  All  floors  have  a  granolithic 
wearing  finish,  and  the  fourth  or  assorting  floor 
is    waterproofed.      The    fifth    floor    is    used    for 


Trolley  Track  Company  and  is  carried  on  spruce 
poles  spaced  16  ft.  apart.  It  rises  from  the 
wharf  to  the  fourth  floor  of  the  freezing  building 
by  an  incline  130  ft.  long.  Inside  the  building  at 
the  fourth  floor  level  are  two  loop  tracks,  around 
which  the  buckets  are  operated  by  hand,  as  con- 
ditions require.  The  conveyor  is  of  the  traction 
rope  type,  and  the  buckets  travel  in  a  straight 
line.  At  the  wharf  a  switch  is  provided  to  enable 
buckets  to  be  stored  at  one  side. 

The  boiler  room  is  about  2i  x  33  ft.  and  con- 
tains two  66-in.  Bigelow  horizontal  return  tubular 
units  rated  at  no  h.-p.  each  and  operated  at  about 
[00  lb.  steam  pressure.  Each  boiler  discharges 
into  a  common  flue  2  ft.  9  in.  by  2  ft.  7  in.  in 
section,  which  leads  into  the  uptake  of  an  iron 
stack  3  ft.  in  diameter  and  85  ft.  high,  that 
rises  from  one  corner  of  the  room  to  a  point 
above  the  top  of  the  building.  A  6  x  4  x  7-in. 
Warren  vertical  feed  pump  is  installed  in  the 
boiler  room,  and  this  delivers  to  the  boilers 
through  a  2-in.  line.  A  i50-h,p.  Cochrane  feed 
water  heater  is  installed  in  the  engine  room,  and 
this  is  served  with  the  exhaust  steam  of  all  the 
auxiliary  pumps  in  the  plant  through  a  7-in.  line 


steam  header  is  carried  in  a  straight  line  about 
half  way  through  the  engine  room,  branches  be- 
ing taken  off  for  the  pumps  and  electric  generator 
set.  The  ammonia  system  generator  is  supplied 
by  a  3-in.  connection.  This  generator  is  of  the 
horizontal  type  and  is  operated  at  not  over  10  lb. 
pressure  through  a  reducing  valve,  ordinary 
operation  being  at  S  lb.  or  under.  It  is  39  in.  in 
diameter  and  14  ft.  long,  containing  two  steam 
coils.  This  low-pressure  operation  is  a  distinct 
departure  from  earlier  practice  and  in  the  direc- 
tion of  better  economy.  The  refrigerating  ap- 
paratus is  capable,  with  an  initial  temperature  of 
condensing  water  not  over  60°  F.,  and  with  steam 
at  not  over  10  lb.,  of  cooling  112.8  gal.  of  calcium 
chloride  brine  for  24  hours  from  o  to  10°  F. ; 
the  specific  gravity  of  the  brine  being  1.240.  The 
brine  cooler  is  of  the  Hendrick  type,  9  ft.  high 
and  3  ft.  in  diameter.  Two  brine  circulation 
pumps  are  installed,  one  being  a  Warren  12  x  8^ 
x  i2-in.  steam-driven  duplex  unit  and  the  second 
a  Lawrence  two-stage  centrifugal  pump  driven  by 
a  lo-h.p.  motor.  Each  pump  is  rated  at  300  gal. 
per  minute.  The  steam  supply  of  the  Warren 
brine  pump  is  drawn  from  the  engine  room  main 
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throngfa  a  2j4-in.  line.  The  engine  room  also 
Imoses  a  brine-storage  tank  4  ft.  in  diameter  and 
II  ft  high,  fitted  with  perforated  plates  at  the 
top  for  the  charging  process  with  calcium  chloride. 
Either  brine  pomp  is  capable  of  handling  the 
entire  ctrctilatioa  necessary  in  die  r^rigerating 
coils.  '-'  <;•':   "'^■''■' 

The  ammonia  circulation  is  handled  by  one  or 
both  of  the  pumps  in  the  engine  room.  One  is  a 
13  X  5  X  12-in.  single  Warren  pump,  steam 
operated  through  a  i54-'n-  supply  line,  and  the 
other  a  3K  x  8-in.  triplex  pump  driven  by  a  7.5- 
h--p.  motor.  The  ammonia  circulation  starts  at 
the  getierator  in  the  engine  room,  passes  through 
the  anal>ier  to  the  rectifier  and  condenscx  on  the 
roof,  returns  to  an  anhydrous  receiver  in  the 
engine  room,  passes  through  the  expansion  valve 
to  the  brine  cooler  and  then  goes  to  the  ab- 
sorber, ammonia  pump,  exchanger  and  analyzer, 
4>ack  to  the  generator.  .AH  the  ammonia  piping 
is  extra  hea\-y  lap-welded  wrought  iron. 

Circulating  and  feed  water  for  the  plant  is 
drawn  from  eight  8-in.  wells  20  ft.  deep,  lo- 
cated beneath  a  pump  house  about  450  ft.  from 
the  power  house.  Each  of  these  wells  delivers 
,iato  a  4-in.  line,  which  joins  the  other  4-in.  lines 
in  a  5-in.  lead  that  discharges  into  a  sand  cham- 
ber located  centrally  in  the  pump  house.  The 
5-in.  suction  line  of  an  8xlo-in.  triplex  pump  is 
connected  to  this  chamber,  which  is  30  in.  in 
diameter  and  6  ft.  long.  The  pump  is  driven  by  a 
ao^h.-p.  motor.  A  3-h.-p.  motor  ^d  air  pump 
are  also  provided  in  the  house  to  assist  in  the 
maintenance  of  a  vacuum  in  the  suction  chamber. 
.\  6-in.  cast  iron  main  connects  the  pump  well 
with  the  power  house,  and  a  branch  connection 
to  the  town  water  supply  is  provided.  Strainers 
8  it.  long  are  used,  in  the  wells. 

The  current  used  in  the  establishment  is  fur- 
ni^ed  by  a  62.5-kw.  220-volt  Westinghouse  direct- 
current  generator  direct  connected  to  a  12  x  12-in. 
Skinner  engine  operating  at  300  r.  p.  m.  having  a 
4-in.  steam  supply,  and  a  5-in.  exhaust.  An  old 
iDOorolt  generating  unit  is  still  available  for 
ser\Mce  in  connection  with  the  old  equipment,  but 
all  the  newL  motor-operated  machinery  is  driven 
by  the  62.5-kw.  unit. 

All  the  principal  steam-consuming  units  are 
connected  to  an  exhattst  main  which  traverses  the 
power  house  longitudinally,  it^creasing  in  diam- 
eter from  4  to  7  in.  as  it  approaches  the  feed 
water  heater.  The  exhaust  main  is  also  pro- 
vided with  an  atmospheric  outlet,  a  relief  valve 
pr<>tecting  the  system  from  excessive  pressures. 
The  old  refrigerating  apparatus  is  also  equipped 
to  discharge  through  the  feed-water  heater. 

The  accompanying  drawing  sboi/v^  the  arrange'^ 
ment  of  brine  coils  in  the  fish  freezing  rooms  on 
the  third  floor  of  the  warehouse.  This  floor  is 
divided  mto  fire  compartments  for  separate  rc- 
'frigtration,  but  only  four  are  in  use  at  present. 
An  coils  are  of  l^-m.  pipe  supported  on  gal- 
vanized channel  iron  racks.  A  vertical  space  of 
^  in.  between  centers  is  allowed  for  the  placing 
of  feh  pang.  In  general^  the  supply  and  return 
«aim  for  each  chamber  are  2H  if-  in  diameter, 
the  eothi  being  located  on  the  opposite  sides  of 
the  room,  with  separate  valves  for  each  section. 
The  coils  are  connected  in  multiple,  bo  that  the 
operation  or  stoppage  of  any  set  will  not  affect 
the  flow  of  brine  through  the  others.  All  piping 
and  supports  in  freering  rooms  are  galvanized. 
Air  locks  are  installed  to  prevent  the  direct 
opening  of  any  cold  chamber  to  the  external 
atmosphere.;  A' 4.000-lb.  Salem  electric  elevator 
driven  by  a  lo-h.-p.  motor  and  fhted  with  the 
Hkhmond  safety  gate  serves  alt  the  floors  of  the 
srarehouse. 
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Flow  of  Water  in  Open  Conduits. 

liy  A,   J'.   Merrill.   Salt   Lake  City,    Itali. 


In  their  evolution,  the  principles  of  wh.it  we 
term  "hydraulics,"  like  other  branches  of  ap- 
plied science,  have  been  variously  modified  and 
changed  in  order  that  they  may  be  made  to 
confonu  with  observed  facts.  Cilileo  was  prob- 
ably the  first  to  turn  his  attention  to  this  sub- 
ject, and  some  of  the  theories  he  advocated  are 
amusing  in  the  light  of  modern  knowledge.  It 
was  about  the  middle  of  the  eighteenth  century 
when  Brahms  and  Chezy  proposed  the  well- 
known  formula,  V  ^^  C  V  RS,  and  it  has  been 
Vtty  extensively  tised  sinte  that  tim?.    The  to- 
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Master's  degree  at  the  University  of  Michigan 
that  Prof.  Gardiner  S.  Williams  proposed  the 
subject  "Flow  of  Water  in  Open  Conduits"  as 
a  suitable  one  for  a  thesis  investigation,  and  the 
suggestion  was  gladly  accepted.  In  studying  this 
subject,  the  writer  aimed  to  cast  aside  all  pre- 
conceived notions  as  to  what  the  various  rela- 
tions should  be,  and  when  the  results  obtained 
suggested  a  new  working  hypothesis,  he  did  not 
hesitate  to  try  it.  This  meant  that  much  wrork 
was  done  on  assumptions  that  were  erroneous, 
and  were  necessarily  discarded.  The  discussion 
presented  here  is  merely  a  brief  outline  of  some 
of  the  matter  presented  to  the  University  of  Mich- 
igan in  the  thesis  referred  to.  '  '  ' 
.It' was  the  results  of  those  admirable  experi- 
ments commenced  by  Darcy  and  completed  by 
Bazin  that  formed  the  basis  of  the  greater  part 
of   the   investigations   made.    The    measurements 
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Water  Supply  Station  and  Typical  Coil  Details,  Fish  Freezing  Plant. 


Tire  -Shrikkacr  of  Wood  from  loss  of  moist- 
tire  has  been  found  by  the  U.  S.  Forest  Service 
to  range  from  7  to  26  per  cent,  of  the  dry 
Tohmic  in  different  specits.  >'■■' 


efficient,  L,  was  at  first  Supposed  to  be  a  con- 
'Blanti  but  as  time  advanced  and  experiments  be- 
gan to  be  made,  it  became  evident  that  the  ex- 
pression must  be  modified.  1 1   ■f_i\\'<- 

It  is  a  little  curious  that  many  Of  the  in- 
Vfestigators  have  accepted,  without  question,  the 
relation'  between  the  velocity,  the  hydraulic  ra- 
dius and  the  slope  as  proposed  by  Chezy,  and 
have  turned  their  attention  to  the  coefficient,  C, 
aiming  to  find  some .  law  by  which  it  might  be 
varied.  The  most  noted  of  these  are  Ganguillet 
and  Kutter,  and  it  is  the  law  proposed  by  them 
for  the  variation  of  this  coefficient  that  is  most 
extensively 'used  to-day.  This  expression,  while 
somewhat  cumbersome,  has  been  made  quite 
easy  of  application  by  the  various  diagrams  now 
in  use.  But  is  the  general  law  with  which  Kut- 
ter's  coefficient  is  tised,  correct?  While  the  ex- 
pression proposed  by  him  is  recognized  by  all 
as  being  very  ingenious,  and  while  the  mathe- 
>natical  skill  required  in  its  development  is  no 
doubt  beyond  that  possessed  by  many,  yet  if 
the  Chezy  formula  does  not  involve  the  true 
law,  then  Kutter's  proposed  equation  for  the  co- 
efficient is  merely  a  mechanical  device  designed 
to  enable  us  to  approximate  the  truth  when 
applying  a  law  which  does  not  express  it. 
-  It  was  while  the  writer  was  working  for  his 


recorded  hi  forty-one  of  their  tables  or  "series^' 
werfeitsed;! -Tliiey  Were'tak^h  from  "Hydraulics," 
by  Hamilton  Smith,  Jr.  The  general  conditions 
under  which  these  results  were  obtained,  and 
the  methods  of  experimentation,  are  too  well 
known  to  need  special  comment  here.  Measure- 
ments were  also  used  which  were  made  on  the 
Sudbury  Conduit  by  Fteley  and  Stearns,  on  tli« 
Linth  Canal  at  Grynau  by  Legler,  on  the  Seine 
at  Paris  by  M.  Poiree,  on  the  flume  of  the  Puget 
Sound  Power  Co.,  in  Pierce  Co.,  Wash.,  by  Jos, 
H.  Cunningham,  and  on  the'  flume  of  the  Ulysses 
Heat,  Light  &  Power  Co.  at  Taughannock  Falls, 
N..  Y.,  by  Messrs.  Bell,  Goodrich,  Haefner  and 
Thompson.  Besides  these,  there  were  results 
used  that  were  taken  from  the  Roorkee  Experi- 
ments by  Capt,  Allan  Cunningham,  and  also 
some  made  by  Rittingen  •'  i  -Ar.'ii  •iI,t,<i  .-i 
Most  of  these  last-named  meastireiments  iwere 
taken  from  Hering  and  Trautwine's  translation 
of  "Flow  of  Water  in:  Rivers  and  Other  Chan- 
nels," by  Ganguillet  and  Kutter.  The  measure^ 
mcnts  on  the  flume  in  Pierce  Co.,  Wash.,  are 
found  in  the  Trans.  Am.  Soc.  of  C.  E.,  Vol.  55, 
p.  252.  The  ones  made  on  the  flume  at  Taugn 
bannock  Falls  were  taken  from  some  field  books 
now  on  file  at  Cornell  University.  This  work 
was   the   subject   of   a   thesis    presented   to   that 
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school,  and  it  was  at  the  request  of  Prof.  Wil- 
liams that  the  field  notes  were  loaned  to  the 
writer. 

Before  outlining  the  steps  taken  in  this  in- 
vestigation, reference  is  made  to  an  article  in  the 
Journal  of  the  American  Society  of  Naval  En- 
gineers, Vol.  S,  by  William  F.  Durand,  entitled, 
"Analysis  of  Certain  Curves  Arising  in  Engi- 
neering Investigations."  This  deals  particularly 
with  the  meaning  and  use  of  logarithmic  curves, 
and,  as  there  is  considerable  literature  on  the 
subject,  it  is  assumed  that  it  is  too  well  known 
to  justify  a  special  discussion  here. 

If  we  apply  the  priciples  of  work  and  energy 
to  a  given  case  of  uniform  flow  in  an  open  chan- 
nel, we  are  readily  led  to  expect  that  the  laws 
governing  it  would  involve  some  sort  of  relation 
between  the  mean  velocity,  the  hydraulic  radius, 
and  the  slope.  If  one  assumption  were  made, 
viz.,  that  the  frictional  resistance  opposing  the 
flow  varies  as  the  square  of  the  mean  velocity, 
it  is  well  known  how  the  principles  referred  to 
verify  the  Chezy  formula.  But  in  making  this 
assumption  we  are  applying  to  a  viscuous  fluid 
a  principle  which  is  verified  only  by  rigid  bodies. 
Probably  in  each  special  case  there  may  be  found 
in  some  particular  point  in  the   cross-section  of 


vidual  measurements  in  the  table,  and,  roughly, 
to  furnish  a  check  on  the  numerical  work.  The 
plottings  were  used  as  a  basis  in  assigning 
weights  to  the  individual  measurements,  and  the 
locus  was  determined  by  two  points  of  the  same 
weiglit  calculated  from  the  data  itself.  It  was 
the  numerical  values  which  determined  the  loca- 
tion of  these  two  points  that  were  used  in  cal- 
culating the  slope,  or  the  constant  in  the  equa- 
tioa   :  ,,_,,, r  .  ,,,,    ,i:j ., 

Of.  course  each  table  plotted  furnished  ■•a-.nu-: 
merical  value  for  x:  The  results  were  somewhat 
surprising.  Instead  of  being  about  constant,  as 
was  originally  anticipated,  they  varied  through 
such  a  wide  margin  that  the  writer  began  to 
suspect  that  the  variation  might  be  in  accordance 
with  some  law.  Various  hypotheses  were  tried, 
but,  being  inadequate,  were  discarded.  The  sug- 
gestion as  to  what  the  law  might  be  was  fur- 
nished when  a  comparison  was  made  between 
the  results  given  by  the  measurements  made  in 
the  flume  at  Taughannock  Falls,  N.  Y.,  and 
those  in  the  flume  in  Pierce  Co.,  Wash.  In  the 
former  case,  the  average  velocity  for  the  series 
was  close  to  one  foot  per  second,  while  the  ex- 
ponent, .r,  was,  comparatively  high,  and  in  the 
latter,  wiltji  ^ari  average  velocity  of  about   12  ft. 


By  plotting  the  readings  given,  it  was  seen  that 
the  measurements  were  quite  uniform,  and  un- 
less there  was  some  constant  error  which  affect- 
ed all  of  the  readings  alike,  it  appeared  that  no 
better  results  could  be  desired.  As  yet  the  writer 
has  not  had  an  opportunity  of  studying  in  de- 
tail the  methods  or  general  conditions  of  ex- 
perimentation in  this  case,  so  he  withholds  any 
attempt  at  this  time  to  explain  this  discrepancy. 
Points  a,  b  and  c  were  not  used  in  determining 
the  direction  of  the  line. 

While  the  uniformity  of  the  results  indicated 
by  the  circles  on  this  diagram  is  not  all  that 
might  be  desired,  yet  there  is  no  doubt  as  to 
the  general  tendency.  The  points  at  the  extreme 
left  vary  through  a  rather  wide  margin,  but  this 
is  not  surprising  when  we  remember  that  the 
experimenters  themselves  did  not  regard  these 
particular  measurements  as  being  much  more 
than  an  approximation.  Most  of  these  observa- 
tions were  made  on  the  Grobois  canal.  After, 
considerins:  that  the  results  on  the  diagram  sub- 
mitted were  obtained  from  observations  made 
under  widely  varying  conditions  and  by  differ- 
ent people,  the  writer  is  fairly  well  satisfied  with 
the  evidence  supporting  the  assumptipniregar^ir 
ing  the  exponential  variation;,   ■■. ,;,!,■..   vd  Ij'jilij,-'ji 


DERIVATION   OF 
EXPONENTIAL  EQUATION 


V-  ZR" 
From  Dohi,  X  «y« '    .-.  X  =  M  V' 

From  Corv«,(-b)='.is,  M'  I.02 


the  stream,  some  velocity  that  would  verify  the 
assumption,  but  without  experimental  proof  we 
are  at  a  lo,^s..tp.,teIl,.,vyheFei;it  jSj-,if,-.jf;  exisj;s.  ^t 

alj.  ,l-:;'..,.         ■'.-■:■■:■''        !>•!::        -,^>-l-!^       ?.1T     (!,~l 

In  any  given  canal  the  bottom  slope  is  fixed, 
and,  theoretically,  for  the  case  of  uniform  flow  it 
would  be  parallel  to  the  surface  slope.  This  was 
recorded  as  being  the  case  in  the  greater  part  of 
the  data  studied.  This  meant,  therefore,  that 
each  table  of  results  contained  but  two  observed 
variables,  the  mean  velocity,  and  the  hydraulic 
radius.  To  form  a  .working  hypothesis,  it  was 
assumed  that  V  varied  as  R'  or  V  —  ZR',  Z 
being  regarded  as  a  constant  for  the  present.  If 
we  place  this  in  the  form  Log.  V  —  Log.  Z  -f- 
X  Log.  R,  we  at  once  recognize  the  form  of  the 
straight  line  equation  with  x  as  the  slope.  It 
was  on  this  basis  that  the  first  part  of  the  inves- 
tigation was  made.  In  plotting,  the  writer  pre- 
ferred using  the  logarithms  of  the  variables, 
rather  than  plotting  .the  .giiantities, directly  on 
logarithmic  paper.      .,.,„•.    ,r;,,  1    ,  ,.1  ,,..i 

If  the  assumption  made  is  correct,  the  locus 
of  the  points  plotted  as  indicated  above  would  be 
a  straight  line,  and,  without  exception,  the  data 
in  all  of  the  52  tables  verified  it.  It  might  ap- 
pear that  the  principal  reason  for  making  the 
plottings  was  to  determine  numerical  values, 
either  for  the  slope  or  some  constant  in  the  equa- 
tions considered.  However,  the  chief  Reason  for 
making  them  was  to  disprove  or  verify  the  work- 
ing hypothesis,  to  determine  the  value  of  the 
data  as  a  whole  or  the  relative  value  of  the  indi- 


per  second,  the  exponent  was  the  lowest  ob- 
tained. This  consideration  was  the  foundation 
of  the  assumption  involved  in  the  development 
given  on  the  diagram  submitted.  The  values  of 
the  velocities,  the  logarithms  of  which  are  plot- 
ted on  this  diagram,  are  the  averages  of  the 
values  given  in  the  table  from  which  the  cor- 
responding Value  of:;ir  was  obtained.  The  figure 
given  at  each  circle  indicates  its  weight,  the  num- 
ber of  readings  from  which  the  numerical  values 
of  X  and  V  were  derived,  and  the  value  of  the 
readings  as  a  whole  as  indicated  by  the  plot- 
tings, having  been  used  as  a  basis  for  assigning 
it.  The  double  circles  are  the  ones  which  gave 
the  direction  of  the  line,  the  numerical  values 
having  been  computed  as  indicated  above.    iEss.'U'i: 

Attention  is  called  to  points  a,  b  and  c,  on 
the  diagrarn.  If  the  law  laid  down  for  the  vari- 
ation of  the  exponent  is  sufficient,  then  it  is 
necessary  to  find  some  explanation  for  the  ap- 
parent contradiction  indicated  by  these  points. 
However,  the  canal  in  which  the  measurements 
were  made  which  determined  the  location  of 
point  c  had  a  fall  of  24.6  ft.  per  thousand.  This, 
of  course,  means  that  the  conditions  required 
for  what  we  term  uniform  flow  did  not  obtain 
in  this  case,  and  as  the  hypothesis  did  not  pro- 
vide for  the  elimination  of  the  increased  veloc- 
ity head,  the  location  of  this  point  is  nothing 
beyond  what  would  be  expected. 

Points  o  and  b  were  located  by  the  results  .ob- 
tained from  measurements  on  the  Sudbury  Con- 
duit, and  which  were  made  by  Fteley  and  Stearns. 


An  inspection  of  the  original  equation.  Log; 
V  =■  Log.  Z  -)-  4r  Log.  R,  shows  how,  for  each 
value  of  the  slope,  a  corresponding  value  for 
Log.  Z  could  be  obtained,  for  when  Log.  R  =  Q, 
Log.  V  =  Log.  Z.  These  values  were  deter- 
mined originally  but,  at  that  time,  the  author  did 
not  anticipate  a  variable  exponent.  The  whole 
process  being  tentative  anyway,  it  was  thought 
well,  after  the  equation  for  x  had  been  deter- 
mined, to  compute,  for  each  reading  in  the  tablesi, 
a  value  for  Z  from  the  equatioii'  V  -=  ZR'.  In 
these  calculations  the  values  of  x  were  read  di- 
rectly from  a  curve  given  by  its  equation.  This 
made  the  process  quite  simple  as,  in  this  case,  the 
measured  velocity  was' known;. 

After  the  computations  just  indicated  were 
completed,  an  examination  of  the  results  showed 
that  Z  decreased  quite  uniformly  as  the  velocity 
increased  in  the  case  of  the  smaller  channels^ 
while  it  increased  with  the  increase  oi  velodt;^ 
in  the  case  of  rivers  and  very  large  canals.  This 
again  was  somewhat  surprising,  as  it  was  ex- 
pected that  the  variation  in  the  exponent,  x, 
would  counteract  this  tendency,  and  that  the  final 
formula  would  be  obtained  by  merely  substitut- 
ing for  Z  the  symbols,  CSV'.  But  the  full  story 
was  not  to  be.  so  easily  obtained,  so  as  a  further 
working  basis  it  was  assumed  that  Z  z=  K'  V—" 
in  the  case  of  ordinary  channels,  while  for  rivers 
and  large  canals,  n  would  be  positive.  In  order 
to  verify  this  assumption,  if  true,  and  to  de- 
termine numerical  values  of  »  and  K',  the  valtjes 
of  Log.  Z  and  Log.  V  were  plotted  and  the  locus 
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•lr*wa  Of  course  space  would  not  permit  show- 
ing the  resulting  diagrams  here,  but,  while  the 
points  were  not  quite  as  uniform  as  those  ob- 
tained when  Log.  K  and  Log.  R  were  plotted, 
yet  evidence  supporting  the  h}-pothesis  was,  as  a 
whole,  quite  satis  factor>*. 

If  n  varies,  numerically,  from  positive  to'nega- 
tire  values,  we  would  naturally  ask.  What  is  the 
size  of  conduit  which  would  make  n  =  o  ?  While 
the  results  of  the  measurements  in  the  flume  at 
Pierce  Co.,  Wash.,  gave  such  a  value,  the  width 
of  which  was  approximately  8  ft,  the  writer 
does  not  regard  the  evidence  sufiicient  upon 
which  to  base  any  general  conclusions. 

When  the  numerical  values  for  n  and  Log.  K' 
were  collected,  it  was  found  that,  with  one  ex- 
ception, n  did  not  varj-  through  a  very  wide 
margin  for  the  rectangular  and  miscellaneous  con- 
duits, such  as  used  by  Darcy  and  Bazin,  and  that 
Log.  A"  was  nearly  constant  for  different  con- 
duits with  similar  linings,  but  of  course  different 
values  resulted  for  different  materials.  For 
semi-circular. conduits,  the  values  of  n  were  fair- 
ly imiform,  but  were  lower  numerically  than  for 
the  rectangular  and  miscellaneous  forms.  The 
numerical  values  given  in  the  summary  below 
resulted  by  taking  the  weighted  averages  of  all 
of  the  values  of  n  for  the  class  of  conduits  in 
question.  The  development  below  indicates  how 
the  final  values  are  obtained. 

The  remainder  of  the  development  is  a  ques- 
tion of  mathematics  only,  and  is  as  follows':' 

Let  r  =  ZR^ 
and  Z  =  AT'  F-« 
so  that,  I'  =  K'  V-nR' 

or.  y  '  +  «)-».=  AT'  R* 

\jetK'  =KS"' 
and  reducing. 


["I //».=* 


"  Ri*= 


Let/f'  =  C 
so  finally,  F  z=  CS^Rf (i) 

The  process  is  the  same  for  rivers  and  large 
canals,  except  that  n  is  posit've  instead  of  nega- 
tive as  above.  The  form  of  the  final  equation  is 
the  same  in  both  cases. 

The  following  is  a  summary  of  the  numerical 
results: 

Ordinary  Conduits.— c  =  0.43 ;  y  =  0.869  ^  ~' 

C 

"For  nnplaned  plank =78 

For  lath  in  flume  .12'  c.  to  c =64 

For  lath  in  flume  .25'  c.  to  c =44 

For  pure  cement =94 

For  small  gravel =  S6 

For  large  gravel =  45 

For  brick  (not  very  smooth) =75 

For  smooth   masonry =  77 

For  ordinary  channels  in  earth . . : .     :=  22 — 32 
Sfmicircular    Conduits. — a    =    0.46;    y    = 
OJ929  K— * 

C 

For  partly  planed  plank =97 

For  pare  cement =  114 

For  cement  with  one-third  sand =  104 

For  small  gravel =74 

Rivers  and  Large  Canals. — a  =  0.76;  y  = 
1.552  ^'~•";  C  =  174  to  248. 

It  is  seen  that  C  in  the  above  summary  varies 
through  a  wide  range  for  rivers  and  large  ca- 
nals. The  investigation  on  these  large  streams 
was  not  sufficiently  extensive  to  warrant  giving 
a  more  definite  coefficient.  The  only  measure- 
ments used  for  such  streams  were  those  made 
on  the  Linth  Ginal  at  Grynau,  Solani  embank- 
ment (Roorkee  Experiments),  Seine  at  Paris, 
and  the  Saonc  at  Raconnay.  These  were  the 
only    measurements    in    the    writer's    possession 


that  gave  relations  between  V,  R  and  S  that 
were  at  all  consistent.  Other  measurements  were 
tried,  but  the  resulting  points  were  so  much  at 
random  that  nothing  could  be  gained  from  them. 

After  the  final  exponential  equations  were  de- 
termined, and  the  values  for  the  coefficient  ob- 
tained, the  writer  computed,  by  the  formula  sub- 
mitted, the  values  for  the  velocities,  using  each 
of  the  readings  given  in  43  of  the  tables  used. 
With  one  exception,  the  average  computed  ve- 
locity for  each  table  differed  from  the  average 
measured  velocity  by  less  than  6  per  cent.,  while 
in  the  majority  Of  cases,  the  difference  was  un- 
der 2  per  cent.  The  results  of  the  computa- 
tions are  recorded  on  the  plates  in  the  thesis  to 
which  reference  has  been  made. 

In  applying  the  formula,  the  equation  of  the 
exponent  for  each  class  of  conduits  was  plotted 
so  that  the  value  of  y  could  be  obtained  readily 
for  any  given  velocity.  This  made  the  appli- 
cation of  the  formula  very  simple  as  measured 
velocities  were  given.  However,  in  some  cases 
arising  in  practice,  it  would  be  necessary  to  first 
assume  a  value  for  /'  in  order  to  obtain  y,  and 
this  may  require  a  second  solution. 

It  may  be  noticed  by  many  that  equation  (i) 
contradicts,  in  theory,  the  hypothesis  originally 
used  as  a  working  basis,  and  which  the  data  ap- 
parently verified,  as  the  locus  of  the  points  ob- 
tained by  plotting  Log.  V  and  Log.  R  was  a 
straight  line.  But  now  the  equation  in  its  final 
form  involves  substituting  for  x  the  variable  y. 
Theoretically,  a  curve  with  a  variable  slope  could 
not  be  a  straight  line,  so  the  question  naturally 
arises,  Would  the  locus  of  the  latter  equation 
differ  sufficiently  from  a  straight  line,  within  the 
limits  of  the  experiments  used,  to  be  discovered 
by  the  plottings?  In  order  to  answer  this  ques- 
tion the  writer  computed  the  values  of  y  Log.*  7? 
from  the  data  in  nine  of  the  tables,  and  these 
were  plotted  with  the  corresponding  ones  for 
Log.  V.  The  resulting  locus  differed  so  little 
from  the  straight  line  (none  at  all  in  a  number 
of  cases)  that  it  was  hardly  noticeable.  While 
within  the  limits  of  the  experiments  the  contra- 
diction is  not  serious,  yet  it  emphasizes  the  folly 
of  attempting  to  apply  empirical  formulas  to  con- 
ditions beyond  those  limits. 

The  bearing  equation  (l)  has  on  the  "sub- 
critical"  velocity  theory  is  no  doubt  evident  to 
most  readers.  Some  writers  have  said  that  the 
equation  F  =  C  V  RS  expresses  the  law  of  flow 
until  we  approach  quite  low  or  "critical"  veloci- 
ties when  the  law  changes.  In  the  expression  as 
usually  proposed  for  the  flow  below  the  "critical" 
velocity,  the  exponent  of  R  is  said  to  be  near 
unity.  If  the  author's  equations  for  y  were 
plotted,  it  is  seen  that  the  exponent  increases 
gradually  as  the  velocity  decreases,  the  increase 
being  most  rapid  for  low  velocities.  If  the  ex- 
ponential equation  here  proposed  can  be  ac- 
cepted, it  appears  that  we  need  no  special  theory 
for  low  or  "sub-critical"  velocities,  so  far  as 
open  conduits  are  concerned,  and  we  have  added 
evidence  that  nature's  laws  are  constant  and  un- 
changeable. 


Reinforced  Concrete  Chimneys. 

Abstract    of    Report    of    Investigation    made    for   the 
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By  Sanford  K.  Tliompson,  M.  Am.  Soc.  C.  E.,  Con. 

suiting  Knginecr,   Newton    Highlands,   Mass. 


Concrete  Building  Construction  under 
Cover  is  being  carried  on  at  the  present  time 
on  a  new  transformer  house  at  Longue  Pointe, 
Montreal.  The  'building,  which  is  entirely  of 
reinforced  concrete,  measures  46  x  46  ft.  in  plan 
and  is  32  ft.  high.  A  tent  with  rounded  ends 
50  X  80  ft.  over  all  and  25  ft.  high  at  the  eaves 
was  erected  over  the  site  of  the  building  and 
heated  with  salamanders  and  steam  coils.  The 
outside  temperature  up  to  the  middle  of  Decem- 
ber had  rzached  as  low  as  +3°  Fahr.  at  night, 
and  during  some  days  did  not  go  above  10°. 
Work  was  carried  on  continuously  inside  the 
tent.  •  W.  S.  Barstow  &  Co.,  New  York,  are  the 
engineers,  and  the  Canadian  White  Co.,  Mon- 
treal, are  thi  contractors. 


The  first  reinforced  concrete  chimney  was  built 
in  1898  by  the  Ransome  &  Smith  Co.  for  the  Pa- 
cific Coast  Borax  Co.,  Bayonne,  N.  J.  Since  that 
time  about  400  stacks  have  been  completed,  and 
these  are  distributed  through  nearly  every  State 
of  the  Union  and  Canada.  These  stacks  range  in 
height  above  ground  from  50  to  35254  ft.  with 
inside  diameters  ranging  from  4  to  18  ft.,  the 
majority  of  them  being  150  to  200  ft.  high  and  5 
to  6  ft.  in  inside  diameter.  Although  the  large 
majority  of  these  chimneys  have  given  satisfac- 
tion to  their  owners  up  to  the  present  time,  the 
failure  of  a  few  and  serious  cracks  in  several 
others  have  caused  a  number  of  inquiries  to  be 
made  as  to  the  reliability  of  reinforced  concrete 
for  chimney  construction. 

As  a  consequence  of  such  questions,  your  Asso- 
ciation has  delegated  the  writer  to  investigate  the 
causes  of  the  faulty  structures,  and  the  condition 
of  the  chimneys  now  in  service,  with  a  view  to 
reporting  whether  reinforced  concrete  may  be 
safely  recommended  for  chimney  construction. 
With  this  in  view  the  writer  has  visited  and  care- 
fully examined  a  number  of  concrete  chimneys ; 
has  investigated  the  causes  for  the  defects  in 
these  structures ;  and  has  consulted  with  repre- 
sentatives of  some  of  companies  which  make  a 
specialty  of  this  type  of  construction.  Through 
inquiries  made  by  your  Association  and  by  per- 
sonal correspondence  direct  reports  have  been  re- 
ceived upon  nearly  150  chimneys.  The  results  of 
this  special  investigation  taken  also  in  connection 
with  two  or  three  professional  cases,  in  one  of 
which  opportunity  was  afforded  for  examination 
of  the  material  in  a  chimney  which  was  taken 
down,  provide  data  for  this  report. 

General  Conclusions. — It  is  possible  to  present 
quite  definite  conclusions  and  recommendations 
with  reference  to  this  class  of  construction.  The 
general  conclusions  which  follow  are  considered 
in  detail  in  the  complete  report,  and  reasons  are 
given  for  their  adoption. 

(i)  Reinforced  concrete  is  a  suitable  material 
for  chimney   construction. 

(2)  Reinforced  chimneys  must  be  designed  and 
built  upon  the  same  principles  and  by  the  same 
methods  which  have  proved  essential  in  other 
types  of  reinforced  concrete  construction. 

(3)  The  defects  and  failures  which  have 
occurred  in  chimneys  thus  far  built  have  been  due 
to  poor  workmanship  or  faulty  design  or  the  use 
of  the  wrong  concrete  mixtures,  or  to  all  three. 

(4)  The  methods  of  construction  at  present 
being  followed  are  defective  in  many  cases  and 
liable  to  lead  to  subsequent  failures,  and  they 
should  be  radically  modified. 

Investigation  of  Chimneys. — As  already  inti- 
mated, several  reinforced  concrete  chimneys  have 
fallen  while  being  constructed,  or  at  some  later 
period,  and  the  cracks  developed  in  a  number  of 
others  have  raised  serious  questions  as  to  their 
safety.  On  the  other  hand,  in  general  chimneys 
built  of  reinforced  concrete  have  given  perfect 
satisfaction,  this  being  attested  by  the  fact  that 
in  many  cases  the  owners  have  repeated  their 
orders  for  such  stacks,  one  corporation,  for 
example,  having  built  fourteen  of  them  at  its 
plants  in  various  parts  of  the  country. 

The  question,  then,  which  confronts  us  is 
whether  the  faulty  structures  reported  are  due  to 
qualities  inherent  in  reinforced  concrete;  or 
whether  they  are  due  to  defects  in  design  and 
methods  of  construction  which  may  be  amended 
in  the  future;  or  whether  they  may  be  considered 
simply  as  accidental  failures  to  which  all  engi- 
neering structures  are  jOccasionally  liable.  In 
other  words,  shall  we  condemn  the  building  of 
chimneys  of  reinforced  concrete,  or  may  we  dis- 
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regard  the  comparatively  few  actual  failtires  as 
accidental,  or  shall  we  approve  of  "building  con- 
crete chimneys,  at  the  same  time  insisting  that, 
to  be  sure  of  permanence,  the  methods  of  design 
and  construction  must  be,  in  some  cases,  radi- 
cally changed? 

My  investigations  and  examinations  of  chim- 
neys have  led  me  very  decidedly  to  the  third 
alternative.  In  other  words,  the  writer  is  con- 
vinced that  reinforced  concrete  chimneys  can  be 
built  which  are  entirely  safe  and,  practically  in- 
destructible, while  recognizing  that  many  have 
been  erected  with  an  utter  disregard  of  the  funda- 
mental principles  which  have  proved  essential  in 
all  other  classes  of  reinforced  concrete  construc- 
tion. 

In  the  first  place,  as  we  consider  the  problem, 
two  piinciples  must  be  recognized  which  may  be 
termed  axioms  in  engineering  science.  Failnres 
do  not  necessarily  throw  doubt  upon  any  class  of 
construction  unless  the  causes  for  failure  are  in- 
capable of  remedy.  On  the  other  hand,  the  fact 
that  a  structure  or  many  structures  have  not 
failed  is  no  proof  that  they  are  properly  designed 
and  built,  since  they  may  not  have  met  with  the 
most  serions  conditions  or  may  be  already  stressed 
to  a  point  so  near  breaking  as  to  be  liable  to 
future  deterioration  from  heat  and  frost  and  con- 
tinued vibration; 

To  review  the  subject,  therefore,  the  examina- 
tion must  be  especially  directed  to  the  causes  of 
the  occasional  failures  and  defects  reported,  with 
the  object  of  determining,  if  possible,  whether  the 
conditions  which  have  produced  the  troubles  may 
be  present  in  other  chimneys  and  how  they  may 
be  corrected  in  the  future  to  prevent  recurrence. 

Eight  cases  have  been  reported  in  which  chim- 
neys have  either  blown  over  or  have  been  taken 
down  because  they*  were  defective,  and  ten  or 
twelve  oJhers  have  been  heard  from  in  which 
cracks  have  developed  which  cause  serious  appre- 
hension. In  nearly  every  case  of  failure  the 
chimney  has  been  rebuilt  by  the  construction  com- 
pany. 

One  of  the  failures  most  widely  known  is  that 
which  occurred  at  Peoria,  111.,  in  1906.  The  chim- 
ney had  been  completed  about  three  weeks  when 
it  gave  way  at  the  offset  or  projection,  the  upper 
part  crumbling  as  it  came'  down  and  the  concrete 
breaking  into  small  chunks.  The  T-shaped  steel 
stripped  clean  from  the  concrete.  The  cause  is 
stated  to  be  a  poor  batch  of  concrete  at  the  offset, 
although  the  manner  of  failure  would  indicate 
that  the  concrete  in  the  upper  portion  also  was 
not  of  the  best  quality. 

Another  case  is  cited  in  which  the  chimney 
stood  for  nearly  two  years,  and  then  blew  over  in 
a  wind  storm  of  about  45  miles  per  hour.  Here, 
as  in  the  other  case,  the  concrete  stripped  from 
the  steel,  and  the  fall  was  attributed  to  poor 
adhesion  between  the  concrete  and  steel. 

A  stack  built  in  very  cold  weather  in  Canada 
blew  over  when  the  concrete,  which  evidently 
froze  without  setting,  thawed  out. 

A  case  occurred  in  1905  where  the  upper  30  ft. 
broke  and  slid  off  while  it  was  being  topped  off, 
the  accident  being  charged  to  the  fact  that  the 
mortar  had  not  properly  set. 

This  year  a  chimney  in  the  West,  after  about 
two  years'  service,  developed  such  cracks  that  it 
was  considefSd  dangerous,  and  was  taken  down 
and  replaced. 

Another  stack  was  torn  down,  before  the  boilers 
were  fired,  because  of  defects  in  the  workman- 
ship. 

The  most  recent  failure  occurred  this  last  sum- 
mer in  Wisconsin  where  a  chimney  blew  over, 
only  two  weeks  after  its  completion,  during  a 
severe  tornado  which  damaged  many  other  struc- 
tures. The  blame  is  laid  upon  the  unusual  se- 
verity of  the  storm  and  the  freshness  of  the  con- 
crete. 

Considering    the    chimneys    which   are   now    in 


commissi'on,  we  find  that  in  jg^neral  they  are  sub- 
ject  to  more  or  less  checkitig  or  cracking.  This 
need  not  necessarily  condemn  the  structure,  since 
the  reinforcement  may  be  sufficient  to  hold  to- 
gether safely  the  blocks  formed  by  the  cracks,  and 
yet  it  would  seem  that  -with  the  opportunity  we 
have  of  introducing  steel  wherever  needed  all 
cracking  ought  to  be  averted,  especially  as  there 
is  always  danger  that  the  cracks  may  increase 
from  wind  vibration,  heat  and  frost. 

Our  reports  indicate  in  most  cases  that  the 
cracks  are  not  considered  dangerous  by  the  own- 
ers of  the  stacks.  In  several  instances,  however, 
long  vertical  cracks  have  appeared,  and  in  others 
horizontal  cracks  have  been  found  in  the  lower 
portion  which  have  given  serious  concern.  One 
chimney,  straight  when  built,  has  since  leaned 
about  3  to  4  in.  from  the  vertical,  beginning  at  a 
point  about  two-thirds  up  from  the  base.  An- 
other informant  reports  soft  spots  in  his  chim- 
ney. 

About  400  reinforced  concrete  chimneys  have 
been  built  in  this  country,  and  direct  reports  have 
been  received  by  your  Association  and  by  the 
writer  from  nearly  half  of  them.  The  failures 
cited  amount  to  about  2  per  cent,  of  the  total 
number  with  at  least  2  to  3  per  cent,  more  of 
doubtful  safety;  it  is  probable  that  most  of  the 
seriously  defective  cases  have  been  brought  to 
light,  since  special  care  has  been  expended  in  run- 
ning down  doubtful  ones.  Of  the  others,  even 
where  personal  examination  has  revealed  some- 
what serious  cracks,  the  general  verdict  of  the 
users  is  "satisfactory"  and  "good." 

Reinforced  concrete  chimneys  offer  special 
structural  difficulty  because  of  the  height  to  which 
they  are  carried,  and  the  accompanying  difficulty 
of  obtaining  the  very  best  of  workmanship.  For 
this  reason  we  might  e.xpect  a  somewhat  higher 
percentage  of  error  than  in  ordinary  reinforced 
concrete  construction.  Even  taking  this  into  con- 
sideration, however,  4  per  cent,  appears  to  be  a 
somewhat  alarming  proportion  of  defective  con- 
struction. But  the  vital  question  is  whether  even 
these  few  cases  may  be  passed  over  as  isolated 
cases  of  defective  construction,  or  whether  they 
afford  an  arraignment  of  other  chimneys  now 
standing;  and  whether  they  predicate  a  similar 
percentage  of  defective  construction  in  the  future. 
An  examination  by  the  writer  of  a  chimney 
which  was  being  taken  down,  if  the  structure  is 
representative  of  others,  throws  considerable 
doubt  upon  their  durability.  On  the  other  hand, 
it  affords  means  for  pointing  out  definitely  the 
errors  which  must  be  guarded  against  in  the  fu- 
ture. This  chimney  showed  soft  spots  in  three 
of  the  sections,  where  the  concrete  could  be 
readily  loosened  clear  into  the  steel.  The  con- 
crete was  porous  throughout,  and  scarcely  bonded 
between  the  6-in.  layers.  Samples  cut  from  good 
portions  of  the  concrete,  which  was  a  mortar  of 
one  part  of  eement  to  three  parts  of  sand,  gave 
an  ultimate  strength  of  about  1,200  lb.  per  square 
inch,  or  about  one-half  the  strength  of  a  good 
I  :3  mortar  laid  with  a  sufficient  quantity  of  water. 
A  month  after  this  inspection  the  chimney  was 
taken  down,  the  6-in.  layers  being  readily  loosened 
from  each  other  and  cut  into  pieces  by  a  pneu- 
matic chisel,  and  the  concrete  was  found  to  vary 
materially  in  hardness.  Of  special  importance  was 
the  fact  that  the  mortar  in  the  angles  of  the  T- 
bars  was  weak  and  porous,  showing  scarcely  any 
adhe'sion  to  the  steel.  Further  investigation 
showed  that  the  concrete,  or  mortar,  used  in  the 
construction  was  of  su.ch  extremely  dry  con- 
sistency that  even  where  well  rammed,  the 
moisture  did  not  cover  all  parts  of  the  surface  of 
a  layer  nor  did  it  produce  a  proper  bond  with  the 
steel. 

From  such  evidence,  it  is  impossible  to  avoid 
the  conclusion  that  other  chimneys  built  by  simi- 
lar methods,  with  so  dry  a  mixture  as  to  give  a 
weak,  porous  concrete  and  to  provide  insufficient 


adhesion  to  the  steel,  are  likely  to  cause  trouble 
in  the  future.   . 

This  appears  to  be  a  severe  arraignment  of  con- 
crete chimney  construction.  And  yet,  to  be  fair, 
it  must  not  be  overlooked  for  a  moment  that 
every  one  of  the  points  brought  out,  the  low 
strength  of  the  concrete,  the  dry  mix,  the  porosity, 
the  lack  of  adhesion  to  steel,  the  lack  of  bend, 
and  the  soft  spots,  indicate  construction  which 
would  not  be  tolerated  in  any  other  case  of  rein- 
forced concrete  work.  It  has  been  proved  beyond 
a  doubt,  and  reiterated  in  print  and  verbally, 
that  reinforced  concrete  must  be  mixed  wet  in 
order  to  have  it  adhere  to  the  steel  and  protect 
the  latter  from  corrosion ;  that  a  factor  of  safety 
of  four  is  certainly  a  minimum  in  compression; 
and  that  a  concrete  structure  must  be  essentially 
monolithic.  It  should  be  clearly  understood,  also, 
that  in  the  chimney  just  referred  to  all  of  the 
essential   elements   were   disregarded. 

The  defects  noted  are  not  inherent  in  chimney 
construction.  In  other  words,  from  a  practical 
standpoint,  it  is  necessary  to  follow  in  chimney 
construction  the  methods  which  have  proved 
necessary  for  success  in  other  structures  made 
from  reinforced  concrete.  As  a  proof  of  this  we 
may  simply  point  to  the  indisputable  fact  that 
concrete  chimneys  have  been  built  satisfactorily 
with  a  proper  factor  of  safety  and  with  a  wet 
mix  which  insures  a  positive  bond  to  the  steel, 
and  with  a  dense  concrete  which  protects  the  steel 
from  corrosion  and  permits  bonding  the  various, 
parts  of  the  structure. 

Since  reinforced  concrete  is  everywhere  being 
constructed  on  these  principles,  and  is  proving 
durable  and  satisfactory,  and  is  being  used  under 
all  conceivable  conditions,  we  have  ample  cause 
for  security  in  reinforced  concrete  chimneys  pro- 
vided they  are  properly  designed  and  constructed. 
Effect  of  Heat. — In  the  above  discussion  the 
effect  upon  the  chimney  of  the  interior  heat  from 
the  boilers  is  not  directly  referred  to.  Just  what 
part  this  has  played  in  the  faults  which  we  have 
noted  is  uncertair^  Undoubtedly  the  interior  heat 
.  adds  to  the  stress  in  the  concrete,  and  thereby  in- 
creases the  tendency  to  crack,  especially  at  points 
near  the  top  of  the  inner  lining.  This  simply 
indicates,  however,  that  the  quantity  and  arrange- 
ment of  the  steel  reinforcement  should  be,  adapted 
to  resist  this  extra  stress. 

When  reinforced  concrete  was  first  introduced 
it  was  questioned  whether,  with  changes  in  tem- 
perature, the  concrete  and  the  steel  would  not 
expand  and  contract  unequally,  so  as  to  make  them 
separate  from  each  other.  If  this  were  the  case, 
it  would  be  especially  detrimental  to  a  structure 
like  a  chimney  where  the  range  in  temperature 
is  greater  than  usual.  It  has  been  proved  con- 
clusively, however,  that  concrete  and  steeL  have 
substantially  the  same  coefficient  of  expansion. 
For  this  reason  there  can  be  no  separation  due  to 
change  in  temperatvu'e. 

The  interior  heat  affects  the  shell  in  another 
way,  because  concrete  is  a  poor  conductor.  The 
interior  surface  for  a  depth  of  an  inch  or  two 
becomes  very  much  hotter  than  the  exterior  sur- 
face, and  so  tends  to  expand  and  crack  the  colder 
outside  surface.  This  effect  is  most  marked  upon 
a  thick  wall,  the  action  being  similar  to  that  of  a 
thick  glass  bottle  which  breaks  more  readily  when 
hot  water  is  poured  into  it  than  does  one  of  thin 
glass.  The  stress  or  pull  on  the  outside  surface 
must  be  met  by  increasing  the  amount  of  circular 
steel  and  placing  it  near  this  outside  surface. 

The  effect  of  heat  upon  the  concrete  material 
.itself  is  also  a  point  which  must  be  considered  in 
chimney  design.  In  the  earliest  chimneys  built, 
the  concrete  lining  extended  the  full  height  while 
in  later  ones  it  has  ben  generally  carried  up  to 
only  about  one-third  the  height.  Usually  the  lin- 
ing has  been  reinforced  concrete,  although  in 
some  cases  firebrick  has  been  used.  A  few  chim- 
neys have  been  built  with  no  lining  at  a^l. 
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While  much  remains  to  be  learned  with  refer- 
ence to  the  eflFect  of  heat  upon  concrete,  it  is  known 
to  be  a  laost  excellent  fire-resisting  material, 
although  it  has  been  found  that  a  temperature  as 
high  as  1500*  Fahr.,  continued  for  only  two  or 
three  honrs,  will  draw  out  the  water  of  crystalli- 
zation  so  as  to  take  out  the  strength  for  a  depth 
of  }{  to  I  in.  Lower  temperatures  afifect  the  ma- 
terial less,  and  tests  at  the  Watertown  Arsenal 
indicate  that  a  good  cement  mortar  will  not  be 
appreciably  injured  at  600  to  700°  Fahr.  Tests 
of  actual  chimney  temperature  are  extremely 
meager,  but  from  records  available  we  may  say 
that  the  temperature  in  an  ordinary  chimney 
seldom  exceeds  700°  Fahr.  at  the  base,  while  400 
to  500*  is  more  usual  It  is  a  fact  not  universally 
known  among  engineers  that  the  temperature  in 
in  a  chimney  remains  quite  high  even  in  its  upper 
portion.  For  example,  in  the  test  of  one  chim- 
ney the  temperature  at  three-quarters  of  the  height 
above  the  base  ranged  only  10  to  20  per  cent 
lower  than  at  the  flue.  This  makes  it  evident  that 
if  the  lining  extends  only  one-third  of  the  way 
from  the  bottom,  the  design  of  the  concrete  shell 
above  it  should  be  adapted  to  resist  considerable 


most  essential  requirements  for  reinforced  con- 
crete chimney  design  and  construction  may  be 
made: 

(i)  Design  the  foundations  according  to  the 
best  engineering  practice. 

(2)  Compute  the  dimensions  and  reinforce- 
ment in  the  chimney  with  conservative  units  of 
stress,  providing  a  factor  of  safety  in  the  concrete 
of  not  less  than  4  or  5. 

(3)  Provide  enough  vertical  steel  to  take  all  of 
the  pull  without  exceeding  14,000  lbs.,  or  at  most, 
16,000  lbs.,  per  square  inch. 

(4)  Provide  enough  horizontal,  or  circular, 
steel  to  take  the  vertical  shear  (unless  it  docs  not 
exceed  50  lbs.  per  square  inch  in  the  concrete) 
and  to  resist  the  tendency  to  expansion  due  to  the 
interior  heat. 

(5)  Distribute  the  horizontal  steel  by  numerous 
small  rods  in  preference  to  larger  rods  spaced 
farther  apart. 

(6)  Specially  reinforce  sections  where  the 
thickness  of  the  wall  of  the  chimney  is  changed 
or  which  are  liable  to  marked  changes  of  tem- 
perature. 


Raising  a  Dam  at  Lenaep,  Germany. 

The  city  of  Lennep,  Germany,  originally  de- 
rived its  water  supply  from  gravel  beds  in  the 
Valley  of  the  Panzerbach,  about  two  miles  from 
the  city.  It  became  apparent  in  the  early  nineties 
that,  the  supply  was  inadequate  in  times  of  long- 
continued  dry  weather  and  in  1893  a  small  dam 
was  thrown  across  the  valley  at  a  narrow  point 
in  order  to  create  a  storage  reservoir  sufficiently 
large  to  tide  over  the  dry  seasons.  From  obser- 
vations which  had  been  made  through  a  great 
many  years,  of  rainfall  and  run-oil  near  Lennep 
and  at  points  in  that  part  of  Germany,  where 
conditions  were  similar,  it  was  determined  that 
a  yearly  run-off  of  i,25-),7oo  cu.  m.  or  about 
333,000,000  gal.  could  be  safely  relied  upon,  the 
coefficient  of  run-off  be  taken  as  68  per  cent,  of 
the  rainfall.  The  yearly  consumption  in  Lennep 
in  1892  was  52,800,000  gal.  It  was  decided  to 
create  a  reservoir  with  a  capacity  of  31,700,000 
gal. 

The  dam  was  about  417  ft.  long,  37.7  ft  high 
at  the  deepest  point  of  the  valley,  24.6  ft  wide 
at  the  base,  and  5.2  ft.  at  the  crest    The  founda- 


Elevation   of   Raised    Dam   and   Horizontal   Section 
at    Top    of   Old    Dam. 


heat,  while  greater  safety  may  be  insured  by  ex- 
tending the  lining  far  above  the  lower  third. 

Yonr  Association  has  received  no  reports"  of 
injurad  linings.  Many  have  never  examined  the 
interiors  of  their  chimneys,  but  several  have  re- 
ported that  the  lining  was  in  good  condition. 
One  correspondent  states  that  after  three  months' 
use  the  interior  surface  of  the  chimney  is  "smooth. 
without  cracks,"  and  that  "the  soot  does  not  ad- 
here to  the  surface  but  falls  to  the  bottom  or  is 
carried  out  by  the  draft"  Since  the  fire-resisting 
qnalhy  of  concrete  increases  very  greatly  with 
age,  it  is  fair  to  assume  that  if  the  interior  surface 
is  sound  at  the  end  of  the  first  two  or  three 
months  it  will  not  disintegrate  after  that  time. 
In  this  connection,  Mr.  E.  L.  Ransome  reports  a 
recent  examination  of  the  inner  shell  of  a  chim- 
ney built  nearly  ten  years  ago  of  a  true  concrete 
of  cement,  sand  and  broken  stone,  in  which  he 
found  the  concrete  in  the  hottest  part  of  the  chim- 
ney opposite  the  flue  perfectly  sound  and  excep- 
tionally hard. 

Concrete,  then,  may  be  considered  as  satisfac- 
tory for  a  lining  or  an  inner  she!!  in  ordinary 
cases,  although  when  exceptionally  high  tempera- 
tures are  expected,  say  above  750°  Fahr.,  it  is  on 
the  side  of  safety  to  employ  firebrick. 

Summary. — In   closing,  a  recapitulation  of  the 


(7)  Select  first-class  materials  and  thoroughly 
test  them  before  and  during  the  progress  of  the 
work. 

(8)  Mix  the  concrete  thoroughly  and  provide 
enough  water  to  produce  a  quaking  concrete. 

.(9)   Bond  the  layers  of  concrete  together. 
(jo)   Accurately  place  the  steel. 

(11)  Place  the  concrete  around  the  steel  care- 
fully, ramming  it  so  thoroughly  that  it  will  slush 
against  the  steel  and  adhere  at  every  point. 

(12)  Keep  the  forms  rigid. 

Tlie  fulfilment  of  these  requirements  will  in- 
crease the  cost  of  the  structure,  but  if  the  recom- 
mendations are  followed,  there  should  be  no  diffi- 
culty in  erecting  concrete  chimneys  which  will 
give  thorough  satisfaction  and  last  forever. 


Examinations  of  Mine  Foremen  upon  the 
State  laws  and  its  own  rules  relating  to  mining 
will  be  held  every  six  months  under  a  plan  being 
worked  out  by  the  Delaware,  Lackawanna  & 
Western  Co.  The  collieries  will  be  divided  into 
four  districts  of  about  five  collieries  each,  and 
the  averages  obtained  by  all  the  foremen  of  each 
district  will  be  taken  together  and  a  trophy 
awarded  to  the  district  standing  highest.  The 
trophy  will  become  the  permanent  property  of 
the  district  winning  it  three  times  in  succession. 


tion  consisted  of  hard  blue  slate  with  a  covering 
of  soil  from  7  to  10  ft  deep.  The  structure  was 
curved  upstream,  being  in  plan  the  segment  of 
a  circle  with  a  radius  of  459.2  ft:,  both  ends  abut- 
ting against  the  solid  rock  walls  on  both  sides 
of  the  valley.  A  spillway  32.8  ft.  long,  with  its 
crest  1.6  ft  below  the  top  of  the  dam,  was  built 
in  the  structure  on  flie  right  hand  side  of  the 
valley.  At  the  highest  section  of  the  dam  a  tun- 
nel 4.2  ft.  wide  and  5.9  ft.  high  was  built  in  the 
masonry;  and  through  it  were  laid  the  service 
conduit  and  the  waste  pipe  for  emptying  the 
reservoir,  the  opening  being  walled  up  when  the 
installation  of  the  pipes  was  completed.  In  order 
to  make  the  dam  thoroughly  waterproof,  two 
thicknesses  of  dense  cement  mortar  were  applied 
on  the  water  side  of  the  structure,  one  of  the 
thicknesses  being  protected  by  a  23.6-in.  wall,  and 
the  other,  applied  on  the  outside,  by  a  water- 
proofing compound.  The  soil  was  stripped  over 
the  entire  area  of  the  reservoir. 

In  1901,  an  exceptionally  dry  year,  the  capacity 
of  the  reservoir  proved  inadequate  and  the  water 
level  dropped  so  low  that  cool,  clear  water  could 
not  be  obtained.  An  investigation  was  there- 
fore undertaken  to  determine  whether  the  exist- 
ing dam  could  be  raised  so  as  to  increase  the 
capacity  of  the  reservoir  to  71,800,000  gal.     The 
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designer  of  the  original  wall,  Herr  Albert 
Schmidt,  was  commissioned  to  draw  up  plans  for 
the  work;  and  from  his  account  of  it  in  tiie 
"Zeitschrift  fuer  Bauwesen,"  these  notes  have 
been  taken.  Before  the  work  was  started  the 
plans  were  submitted  to  the  Ministry  of  Public 
Works  for  approval. 

Simultaneously  with  the  raising  of  the  crest  of 
the  dam,  plans  were  carried  out  for  improving 
the  quality  of  the  water.  Some  distance  up- 
stream headworks  were  installed  for  distributing 
the  water  over  a  grass  grown  field,  so  that  the 
vegetation  would  hold  back  all  floating  matter. 
From  this  field  it  flows  to  a  meadow  underlaid 
with  drain  tile,  is  filtered  and  flows  to  a  forebay 
with  a  capity  of  8,450,000  gal.,  separated  from  the 
main  reservoir  by  a  small  curved  dam,  in  the 
crest  of  which  a  weir  has  been  placed  so  as  to 
discharge  into  the  larger  body  of  water.  The 
forebay  was  built  separately  from  the  main  reser- 
voir in  order  that  the  latter  might  be  emptied, 
inspected  and  repaired  in  the  fall  of  the  year 
when  the  stream-flow  is  more  than  sufficient  to 
supply  the  demand,  the  forebay  during  such  time 
furnishing  water  to  the  conduit.  In  both  the 
forebay  and  the  main  reservoir  the  intake  pipes 
for  the  city's  supply  are  located  beneath  small 
filters  in  the  bottoms  of  the  reservoirs. 

The  existing  dam  was  raised,  independently  of 


carried  continuously  until  the  plane  intersects 
both  sides  of  the  valley,  where  they  are  brought 
to  a  firm  bearing  on  the  solid  rock.  Despite  the 
fact  that  ample  provision  has  been  made  to  take 
advantage  of  the  arch  form  of  the  dam  by  using 
these  horizontal  arches,  this  action  was  not  con- 
sidered in  the  design,  the  gravity  section  of  the 
masonry  alone   being   sufficient  for  stability. 

In  order  to  carry  over  to  the  buttresses  the  in- 
creased water  pressure  which  the  old  dam  cannot 
carry,  vertical  arches  have  been  sprung  between 
the  buttresses  against  the  back  face  of  the  old 
dam,  and  between  the  level  of  the  two  series  of 
horizontal  arches  just  described  The  vertical 
arches  are  of  concrete,  1.64  ft.  thick  midway  be- 
tween the  buttresses,  the  arch  surface  intersect- 
ing the  buttresses  6.56  ft.  back  from  the  down- 
stream face  of  the  old  dam.  The  entire  new 
construction,  therefore,  consists  of  a  series  of 
buttresses  and  arches  built  in  front  of  the  old 
wall  and  its  newly-added  top,  and  bearing  against 
the  solid  rock  on  both  sides  of  the  valley.  All 
parts   of   the   work   are   founded   on   solid   rock, 


Cross  Section   of   Raised   Dam    Midway  between  Buttresses. 


the  new  construction,  a  height  of  10.7  ft.,  the 
water  level  in  the  reservoir  being  raised  thereby 
about  9.8  ft.  The  added  masonry  was  carried  to 
solid  bearings  in  the  rock  on  both  sides  of  the 
valley.  In  front  of  the  old  wall  on  the  down- 
stream side,  twelve  buttresses  41  ft.  ■  on  centers 
and  9.8  ft.  thick  were  constructed,  extending  out 
beyond  the  original  structure  about  26  ft.  at  the 
'lase,  in  the  deepest  point  in  the  valley,  10.7  ft. 
at  the  crest  of  old  dam  and  7.4  ft.  at  the 
top  of  the  new  crest.  Between  the  buttresses  at 
a  level  of  half  the  lieight  of  the  maximum  deptn 
of  the  wall,  horizontal  arches  of  concrete  were 
'sprung.  They  extend  back  of  the  old  wall,  a 
minimum  distance  of  11.8  ft.,  have  a  rise  of  4.9 
ft.  and  a  thickness  of  2  ft.  at  the  crown.  Below 
these  arches  the  old  dam  is  left  exposed,  the 
reinforcing,  except  for  the  buttresses,  being  kept 
above  the  springing  lines  of  these  arches.  The 
latter  are  continued  until  their  plane  intersects 
the  rock  sides  of  the  valley,  where  solid  masses 
of  concrete  carry  any  thrust  from  them  to  the 
solid  rock,  thus  giving,  according  to  Herr 
Schmidt,  an  exceptionally  strong  and  stiff  con- 
struction by  reason  of  the  continuous  arch  ac- 
tion. 

At  the  top  of  the  buttresses  a  second  series  of 
horizontal  arches  is  sprung.  These  arches,  of 
hammer-dressed  gray  trap,  have  a  span  of  ,31.2 
ft ,  and  a  rise  of  about  6.6  ft.,  are  6.6  ft.  wide,  and 
3.28  ft.  thick  at  the  crown.  As  is  the  case  with 
the   lower   scries   of   arches    the    upper   ones    arc 


which  was  carefully  cleaned  of  all  loose  pieces 
and  scrubbed  with  water  under  high  pressure. 
The  holes  and  crevices  were  then  filled  with 
cement  mortar  before  construction  was  begun. 
Xhe  rock  foundation  was  cut  in  saw-toothed 
shape  so  as  to  secure  a  better  bond  between  it 
and  the  superstructure. 

The  same  mortar  mixture  was  used  for  the 
concrete  and  for  laying  the  stone  work,  the  pro- 
portions, Herr  Schmidt  states,  being  found  by 
experience  to  give  the  best  and  densest,  and  at 
the  same  time  the  cheapest  mortar.  The  mixture 
consisted  of  i  part  Portland  cement,  i  part 
slacked  lime  paste,  lyi  parts  fine  crushed  trass 
and  4J4  parts  of  washed  sharp  sand.  For  the 
concrete  45  per  cent,  of  this  mortar  was  used 
with  the  broken  stone.  The  face  stones  are  of 
hammer-dressed  gray  trap  and  the  body  of  slate. 

On  the  right  hand  side  of  the  valley  a  waste  weir 
of  the  same  width  as  the  original  one  has  been 
built.  The  water  flows  down  over  a  stepped 
channel  6^  ft.  wide  and  joins  the  original  stream 
bed  some  distance  below  the  dam.  Assuming 
a  coefficient  of  discharge  of  0.5,  the  capacity  of 
the  weir  is  about  nine  times  that  of  the  run-off 
of  the  maximum  flood  of  November  24,  1890, 
which  for  a  precipitation  of  I  cu.  m.  per  second 
per  square  kilometer  gave  a  run-off  at  this  point 
of  l^  cu.  m.  or  about  5.I  cu.  ft.  per  second.  A 
gate-house  for  operating  the  valves,  both  of  the 
conduits  and  the  drain  pipes  is  built  at  the  center 
of  the  dam.     The  drains  are  proportioned  so  as 


to  discharge  more  water  thai)  can  b^  supplied. 

by  the  highest  recorded  flood.  Ii>'-f'T-'i  ''"■"' ^^ 
In  order  to  measure  the  movement  of  the  dam 
under  different  heads  and  temperature  varia- 
tions, permanent  points  have  been  established  ou 
both  sides  of  the  valley  and  two  points  on  the 
dam  on  a  straight  line  between  those  on  shore. 
The  points  on  the  dam  can  be  shifted  by  means 
of  micrometer  screws  in  order  to  measure  the 
movement.  This  amounted  to  3  mm.  when  the 
reservoir  was  first  filled  after  the  dam  was  raised, 
and  a  further  movement  of  4  mm.,  due  to  tem- 
perature variations,   has   been  noted. 

In  designing  the  dam  the  weight  of  the  masonry 
was  taken  as  143J/2  lb.  per  cubic  foot  and  of  the 
concrete  118.6  lb.  per  cubic  foot.  The  pressure 
line  when  the  reservoir  is  at  its  highest  level 
falls  within  the  middle  third  of  the  body  of  the 
wall  and  consequently  there  is  no  tension  in  the 
masonry,  the  same  being  true  of  the  buttresses. 
It  is  therefore  apparent  that  the  stabiHty  of  the 
dam  is  assured  independent  of  possible  arch  ac- 
tion. The  maximum  pressure  in  the  old  dam  is 
3.07  kg.  per  square  centimeter  or  about  3.14  tons 
per  square  foot,  and  in  the  buttresses  3.86  kg. 
per  square  centimeter  or  about  4  tons  per  square 
foot,  the  minimum  pressures  being  about  0.15 
and  2.1  tons  per  square  foot  respectively. 

The  construction  used  for  raising  this  dam, 
according  to  Herr  Schmidt,  can  just  as  well  be 
used  for  the  construction  of  a  new  dam,  in  which 
case  instead  of  building  a  continuous  wall  in 
front  of  the  buttresses  vertical  arches  would  be 
sprung  between  the  latter.  Such  a  construction, 
the  paper  states,  would  effect  a  saving  in  first 
cost  of  16  per  cent. 


A  Small  Power  Plant  at  Pittsfield,  Mass., 
has  recently  been  built  which  is  interesting  on 
account  of  its  use  of  oil  engines.  It  belongs  to 
the  Pittsfield  Electric  Co.,  which  has  a  steam- 
driven  station  in  the  heart  of  the  city.  The 
new  station  is  a  6ox73^-f t.  building  constructed 
of  concrete  blocks  made  at  the  site  with  Petty- 
john machines.  These  blocks  were  cheaper  than 
brick.  A  railroad  siding  extends  along  one  wall 
and  fuel  oil  is  delivered  in  cars  on  it,  being 
stored  in  three  6,ooo-gal.  tanks  outside  the  build- 
ing. From  these  tanks  the  oil  is  delivered  by 
gravity  into  the  basement,  from  which  an  attend- 
ant pumps  the  oil  once  an  hour  with  a  hand- 
operated  registering  pump  into  a  couple  of  tanks 
in  the  engine  room.  The  station  contains  at  pres- 
ent a  3S0-kw.  Stanley  alternator  mounted  on  a 
shaft  between  two  i6x24-m  three-cylinder  Diesel 
engines.  The  latter  operate  on  a  four-stroke 
cycle,  but  differ  from  other  internal  combustion 
engines  in  compressing  a  full  charge  of  air  to 
a  point  above  the  igniting  point  of  the  fuel,  and 
then  injecting  this  fuel  for  a  certain  period, 
variable  according  to  the  load,  into  the  hot  air, 
where  it  burns  under  controlled  limits  of  tem- 
perature and  pressure.  The  operation  is,  there- 
fore, one  of  combustion  rather  than  explosion. 
Each  engine  is  rated  at  225  h.p.  The  station  has 
two  air  compressors,  each  capable  of  supplying 
air  to  two  engines  under  pressures  of  about  1,000 
per  square  inch,  and  special  steel  piping  is  in- 
stalled for  the  air.  With  each  engine  there  are 
six  air  bottles,  of  which  two  are  connected  nor- 
mally with  the  air  pipes  to  absorb  fluctuations 
in  the  air  pressure  and  the  other  four  are  kept 
charged  so  as  to  furnish  a  means  of  starting  the 
plant  from  rest.  Cooling  water  is  drawn  through 
a  conduit  from  a  neighboring  lake  to  a  well, 
whence  it  is  pumped  by  a  motor-driven  triplex 
pump  to  the  jackets  of  the  air  compressors  and 
the  engine  cylinders.  Four  lo-in.  discharge  pipes 
carry  the  engine  exhaust  from  the  station,  but 
only  two  of  these  are  needed  for  the  present 
service.  They  are  kept  filled  with  8  ins.  of  water 
qnd  discharge  into  the  neighboring  lake. 
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Sewage  Disposal  Works  at  Lake  Placid,  N.  Y. 

Lake  Placid,  N.  Y.,  is  one  of  the  largest  and 
most  popular  summer  resorts  in  the  Adirondack 
Mountains.  It  is  about  2,000  ft.  above  sea  level 
and  its  population,  together  with  that  of  the  ho- 
tels and  cottages  immediately  about  the  village, 
varies  between  extreme  limits  of  about  2,000  in 
winter  and  7,000  in  summer.  In  general,  however, 
the  average  summer  population  is  approximately 
double  the  winter  population,  and  neither  of  the 
extreme  limits  continues  for  more  than  a  short 
season. 

To  collect  and  treat  the  sewage  of  Lake  Placid 
and  the  Whiteface  Inn  district,  two  systems  of 
sewers  and  a  sewage  disposal  plant  have  recently 
been  constructed.  The  sewerage  system  in  the 
village  of  Lake  Placid  comprises  about  five  miles 
of  sewers  varying  from  6  to  15  in.,  and  the  sys- 
tem in  the  Whiteface  Inn  sewer  district  com- 
prises about  four  miles,  varying  in  size  from  8 
.  to  12  in.  The  combined  flow  from  these  two 
systems  is  treated  in  a  disposal  plant  consisting 
of  a  double-chamber  septic  tank  and  six  inter- 
mittent sand  filters.  The  present  disposal  plant 
is  designed  so  that  its  capacity  can  be  increased 
by  the  addition  of  another  septic  tank  chamber 
and  more  fitters  and  siphons  without  interrupting 
the  operation  of  the  present  plant  or  changing 
the  size  of  the  present  grit  and  dosing  chambers. 

The  disposal  plant  is  designed  to  be  operated 
at  half  its  maximum  capacity  during  the  winter 
and  the  two  compartments  of  the  septic  tank  are 
accordingly  equal  in  size.  Each  compartment  is 
12  ft.  wide.  124  ft.  long  and  S  ft.  deep.  The  tank 
is  built  of  concrete  and  is  covered  with  earth, 
two  manholes  over  each  compartment  being  pro- 
vided for  ventilation.  The  flow  from  the  main 
trunk  sewer  first  enters  a  9x6-ft.  grit  chamber 
5  ft.  deep,  at  one  end  of  the  septic  tank.  Between 
the  grit  chamber  and  each  compartment  of  the 
septic  tank  is  a  controlling  valve  by  which  either 
compartment  may  be  cut  out.  Just  inside  each 
chamber  on  the  inlet  pipe  is  a  tee  and  on  each 
end  of  each  tee  is  a  90  deg.  elbow  and  a  short 
piece  of  pipe.  The  arms  of  the  tees  are  of  the 
right  length  to  bring  the  discharge  pipes  to  the 
outside  quarter  points  in  the  width  of  each  com- 
partment. In  front  of  each  discharge  pipe  is  a 
baffle  board,  placed  so  as  to  distribute  the  flow 
at  evenly  as  possible  throughout  the  cross  sec- 
tion of  the  tank. 

Two  feet  from  the  wall  at  the  outlet  end  of 
each  compartment  is  a  bafile,  which  extends  down 
into  the  sewage  half  its  depth,  and  in  the  end 
wall  of  each  compartment  are  three  weirs,  the 
crests  of  which  can  be  adjusted  to  any  width  up  to 
a  maximum  of  24  in.  The  sewage  passing  under  the 
suspended  baffle  and  over  these  weirs,  flows  into 
a  i2X40-ft.  (losing  tank  $  ft.  deep  in  which  are 
six  lo-in.  Miller  automatic  siphons  supplied  by 
the  Pacific  Flush  Tank  Co.,  Chicago.  These  are 
set  to  discharge  in  rotation  and  are  arranged  so 
that  any  number  can  be  cut  out.  at  the  same  time 
leaving  those  still  in  use  operating  in  uniform 
rotation.  Contiguous  to  the  dosing  tank  arc  six 
small  discharge  chambers  into  each  of  which 
one  of  the  autotnatic  siphons  discharges.  From 
these  chambers  the  eflflucnt  of  the  septic  tank 
I*  piped  to  the  six  filter  beds,  any  one  of  which 
may  be  put  out  of  service  by  cutting  out  the 
siphon  which  serves  this  particular  bed.  The 
dose  delivered  on  each  bed  at  each  discharge  is 
17,600  gal.,  but  this  may  be  varied  by  setting  the 
siphons  to  discharge  at  different  depths.  There 
is  a  b>'|)»s<  from  the  dosing  tank  by  which  the 
septic  tank  may  be  operated  without  the  filters. 
There  is  also  a  bypass  through  which  raw  sewage 
may  be  delivered  directly  to  the  filters  without 
entering  the  septic  tanks.  There  is  no  bypass, 
however,  by  which  raw  sewage  may  be  dis- 
charged into  the  stream  which  receives  the  efflu- 
ent of  the  plant.    The  floor  of  each  septic  tank 


chamber  slopes  toward  a  depressed  clean-out 
pipe  and  one  chamber  can  be  cleaned  of  sludge 
while  the  other  is  in  operation. 

Each  of  the  six  intermittent  filers  has  an  area 
of  0.4  of  an  acre  and  a  depth  of  sand  of  5  ft. 
It  was  originally  planned  to  use  a  sand  with  an 
effective  size  of  about  0.25  mm.  excavated  from 
a  side  hill  nearby.  Eventually,  however,  it  was 
found  impossible  to  secure  enough  sand  of  this 
size  without  any  excessively  long  haul,  and  ac- 
cordingly a  finer  but  carefully  selected  sand  was 
used.  The  sewage  di.scharged  by  each  siphon 
flows  through  a  separate  pipe  to  the  nearest  cor- 
ner of  one  of  the  filter  beds.  Here  the  flow  is 
taken  by  two  pipes  laid  in  the  embankments  of 
the  beds  and  is  delivered  equally  at  four  points 
on  the  perimeter  of  each  bed  from  which  points 
it  is  further  distributed  by  wooden  carriers. 
Each  bed  is  underdraincd  by  four  lines  of  4-in. 
tile  aranged  as  shown  on  the  accompanying  plan. 
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The  Finish  of  Concrete  Surfaces. 


Plan   of   Septic  Tank. 


There  are  a  good  many  methods  of  finishing 
concrete  surfaces  now  in  use,  and  it  is  probably 
true  that  most  engineers  have  their  favorite  meth- 
ods and  are  inclined  to  disregard  the  merits  of 
all  others.  It  is  at  times  rather  important,  how- 
ever, to  be  able  to  impart  a  variety  of  .surface 
textures  to  concrete  in  the  same  structure,  and 
on  this  account  attention  is  called  to  the  follow- 
ing comprehensive  paper  on  the  subject,  read  be- 
fore the  Boston  Society  of  Civil  Engineers  on 
Dec.  II,  by  Mr.  M.  C.  Tuttle,  secretary  of  the 
Aberthaw  Construction  Co.,  of  Boston,  one  of 
the  pioneer  companies  making  a  specialty  of  con- 
crete work. 

Granolithic  Finish. — The  most  common  type  of 
(inish  is  the  troweled  or  granolithic  surface. 
The  objections  to  it  are  its  flat  dull  color,  the 
prominence  of  any  crazing  or  cracking  which  may 
occur,  its  slipperiness  under  foot  and  the  prom- 
inence given  any  inequality,  in  its  surface  when 
the  light  strikes  it  diagonally.  A  slight  hollow 
or  ridge  will  show  as  a  shadow  and  is  acccntuat-r 
ed  greatly.  From  the  construction  standpoint 
there  is  little  objection  to  this  surface,  provided 
the  finish  is  put  on  before  the  body  of  the  con- 
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Part  Plan  and  Section  of  Sewage  Filter  Beds  at'Lake   Placid. 


Each  drain  is  covered  with  about  6  in.  of  gravel 
or  crushed  stone  and  about  2  in.  of  coarse  sand. 
The  collecting  drains  lead  to  a  central  intercept- 
ing drain  which  discharges  into  Chubb  River. 

Chubb  River  has  a  drainage  area  above  the 
dispo.sal  works  of  about  ya  square  miles.  About 
three  miles  below  Lake  Placid  it  flows  into  the 
west  branch  of  the  Ausable  River,  the  water 
of  which,  about  eight  miles  further  downstream, 
is  used  for  drinking  purposes  by  the  village  of 
Wilmington.  At  this  point  the  river  has  a  drain- 
age area  of  about  150  square  miles.  Before  the 
sewage  disposal  plant  was  installed  traces  of  pol- 
lution due  to  the  discharge  from  the  Lake  Placid 
sewers  were  found  in  the  water  at  Wilmington, 
although  at  that  time  less  than  half  as  much 
sewage  was  being  discharged  into  Chubb  River 
at  Lake  Placid  as  is  now  being  treated  at  the 
disposal  plant.  Since  the  plant  has  been  in  oper- 
ation there  has  been  no  complaint  concerning  the 
condition  of  the  water  at  Wilmington. 

The  sewerage  works  of  Lake  Placid  were  de- 
signed by  Mr.  Charles  E.  Collins,  consulting  en- 
gineer, Philadelphia,  Pa.  The  disposal  plant  was 
built  by  Messrs.  McCaghey  &  Linehan,  of  Little 
Falls,  N.  y.,  the  total  cost  of  the  plant  being 
$26,000. 


Crete  has  set  and  the  surface  is  properly  trow- 
eled. 

The  hard-troweled  surface  probably  protects 
the  under  body  of  concrete  from  outside  moisture 
as  perfectly  as  any  dressing  that  can  be  given. 
In  proof  that  the  granolithic  surface  is  water- 
proof, Mr.  Tuttle's  firm,  as  a  side  line  to  its  gen- 
eral construction,  builds  a  great  deal  of  sidewalk 
vault-light  work.  The  sidewalk  is  constructed 
of  glass  discs  if^  in.  in  depth  with  steel  rods  be- 
tween them,  all  embedded  in  cement  mortar 
which  is  troweled  hard.  These  sidewalks  prop- 
erly built  are  absolutely  watertight  and  give  no 
trouble  from  moisture  working  through,  even  in 
the  form  %>{  dampness. 

One  objection  to  granolithic  finish  for  protec- 
tion for  concrete  masonry  is  its  great  brittlencss. 
Any  crack  which  develops  in  the  masonry  below 
will  certainly  come  through  to  the  surface  and 
allow  water  to  get  into  the  body  of  the  concrete. 
The  only  method  of  finish  which  would  permit 
cracking  of  the  surface  would  be  some  elastic 
substance  like  asphalt  and  paper. 

Rough  Picked  Work. — For  wall  work  it  is  com- 
mon to  pick  the  surface  with  a  pointed  or  toothed 
tool.  This  ehi))s  off  the  mortar  which  may  have 
flushed  to  the  surface  and  cuts  away  little  parti- 
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clcs  of  the  mortar  from  the  aggregate  below.  The 
roughening  of  the  surface  breaks  tip  the  hght, 
gives  a  lighter,  snappier  color  to  the  mortar  it- 
self, and  besides  this  exposes  the  color  of  the  ag- 
gregate below.  Oftentimes  where  gravel  is  used 
the  stones  show  rusting  and  have  various  shades 
of  browns  and  reds.  This  additional  color  on  the 
concrete  adds  a  great  deal  to  its  appearance  and 
when  the  dressing  is  carefully  done  it  gives,  in 
Mr.  Tuttle's  opinion,  as  pleasing  a  surface  as  can 
be  obtained  economically.  The  dressing  removes 
most  of  the  traces  of  the  form  and  does  away 
with  inequalities  which  may  occur  in  the  work. 
The  objection  to  this  kind  of  dressing  comes 
in  the  removal  of  the  surface  mortar,  which  is 
the  most  waterproof  part  of  the  concrete.  If 
there  is  any  tendency  towards  porosity  in  the 
mass  of  concrete,  it  will  absorb  more  moisture 
after  the  dressing  than  before  it  and  will  accen- 
tuate the  injury  from  frost.  From  Mr.  Tuttle's 
observation  on  well-handled  and  properly  propor- 
tioned concrete,  he  is  convinced  there  is,  how- 
ever, little  danger  from  this,  as  the  material  is 
of  itself  very  dense  and  waterproof.  His  firm 
built  the  fence  around  Soldiers  Field  in  Cam- 
bridge in  i89(j.  This  is  in  low  land  along  the 
river,  where  it  is  fairly  damp.  It  is  exposed  fully 
to  the  weather  and  is  in  thin  sections.  He  has 
watched  this  carefully  and  is  unable  to  discover 
any  surface  deterioration   from  the  weathering. 

This  rough  picking  shows  the  masonry  hon- 
estly as  concrete,  without  any  imitation  of  other 
material.  It  gives  a  pleasing  surface  and  one 
that  can  well  be  u.sed  on  building  work.  A  fairly 
good  Boston  example  of  this  dressing  is  the  little 
subway  station  on  State  St.,  near  Atlantic  Ave., 
built  by  Mr.  Tuttle's  firm  i4nder  the  direction  of 
the  Transit  Commission.  A  comparison  of  the 
appearance  of  this  dressing  and  of  stone  surface 
is  readily  afforded  by  the  other  subway  stations. 
.\  laborer  with  a  hand  pick  will  dress  between 
40  to  50  ft.  of  concrete  surface  two  to  three 
weeks  old  in  one  day.  With  a  pneumatic  tool 
laborers  will  get  over  50  to  60  ft.  There  is  but 
the  slightest  difference  between  the  work  of  the 
hand  tool  and  the  machine  tool.  The  depth  of 
the  cutting  and  the  fineness  of  it  can,  of  course, 
be  varied  to  suit  the  conditions.  This  is  the  sur-  . 
face  that  the  architects  ,use  generally  for  their 
landscape  and  other  ornamental  work.  Messrs. 
Fox  &  Gale  use  it  in  the  garden  work  for  Mr. 
Larz  Anderson,  of  Brookline,  and  Messrs.  Little 
&  Browne  used  it  on  the  Sicilian  garden  which 
the  Abcrthaw  Construction  Co.  built  for  one  of 
their  clients  at  Beverly  Cove.  From  the  point  of 
economy  as  well  as  good  looks,  this  dressing  for 
wall  surfaces  deserves  attention. 

Rub  Afnrtar  Surface. — Mr.  Tuttle's  firm  built 
the  past  year  two  small  factories  for  the  Goodell- 
Pratt  Co.,  at  Greenfield,  under  J.  R.  Worcester 
&  Co.'s  specifications.  The  method  of  finishing 
the  walls  struck  him  as  thoroughly  good  for  this 
class  of  building  and  the  appearance  was  satis- 
factory.    They  specified  as  follows: 

"After  the  forms  are  removed,  the  concrete 
shall  be  thoroughly  wet  with  a  brush  and  then 
rubbed  with  a  coarse  carborundum  stone  No. 
16,  bringing  the  surface  to  a  lather.  After  this 
stone  has  been  used  sufficiently  to  take  off  the 
rough  ptojections,  the  lather  shall  be  washed  off 
with  a  bru.sh  and  the  concrete  again  wet,  and 
then  dusted  with  a  mixture  of  dry  sand  and  ce- 
ment, the  proportion  being  one  part  of  cement  to 
two  parts  of  sand.  This  shall  be  rubbed  into  the 
surface  with  the  coarse  No.  16  stone.  Care  shall 
be  taken  not  to  allow  any  of  the  mortar  to  re- 
main on  the  surface.  To  give  the  final  finish,  a 
No.  .30  carborundum  stone  .shall  be  used  and  the 
whole  surface  well  rubbed." 

This  finish  gives  a  lighter  surface  than  trow- 
eling, fills  any  pores  that  may  be  in  the  cement 
coaling,  and  leaves  the  masonry  more  waterproof 
than    it    was    nripinally,     Tt    scfiii«    ti>    Mr.    Tnttle 
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an  excellent  method  of  finish  for  factory  build- 
ings, bridge  abutments  and  concrete  engineering 
works.  This  can  be  done  fully  as  economically 
as  picking. 

Air  Blast. — When  the  Aberthaw  Construction 
Co.  built  the  Stadium  at  Harvard,  they  tried, 
under  Professor  Johnson's  direction,  the  dressing 
of  the  surface  with  air  blast.  The  men  employed 
had  no  experience  in  this  work,  but  the  experi- 
ment proved  that  the  surface  could  be  dressed 
this  way  and  bring  out  the  color  of  the  stone  un- 
derneath. Mr.  Tuttle  has  no  data  as  to  the 
cost  of  this,  but  believes  it  to  be  a  little  more 
expensive  than  picking. 

Hammered  Surface. — With  a  stone  hammer 
concrete  made  with  a  fine  aggregate  can  be 
dressed  to  a  good  surface.  The  Transit  Com- 
mission have 'used  this  in  some  of  their  exists 
and  are  using  it  now  on  parts  of  the  Washington 
St.  tunnel.  With  an  eight-blade  hammer  it  is 
necessary  to  have  fine  aggregate  near  the  surface, 
as  the  hammer  will  not  dress  down  through  the 
end  of  a  large  stone  which  appears  on  the  sur- 
face. .\  laborer  with  an  eight-cut  hanuncr  work- 
ing on  the  exit  near  the  Old  South  Church  stated 
that  he  could  go  over  about  25  sq.  ft.  of  surface 
per  day.  For  fine  detail  work  and  for  finished 
concrete  block,  and  necessarily  for  imitations  of 
natural  stones,  this  form  of  dressing  is  used  and 
is  quite  successful  and  satisfactory.  It  is  more 
expensive  than  picking. 

Acid  Treatment. — It  has  been  found  that  by  ap- 
plying dilute  sulphuric  acid  to  concrete  surfaces 
and  rubbing  this  with  a  steel  brush,  the  cement 
can  be  dissolved  away  from  the  particles  of  ag- 
gregate and  the  color  brought  out  very  prettily. 
A  United  States  patent  was  taken  out  to  cover 
this  process.  Mr.  Tuttle  could  not  state  how  far 
this  patent  covers  the  matter. 

Plastered  Surface. — It  has  seemed  to  Mr.  Tut- 
tle that  in  the  future  concrete  construction  will  be 
built  more  to  standards  as  to  size  of  columns, 
depth  and  thickness  of  beams,  and  that  this  will 
necessitate  the  use  of  plastering  and  modeling 
in  order  t6  bring  a  building  to  its  desired  form. 
It  would  seem  that  the  present  methods  of  build- 
ing forms  .so  accitrately  that  the  concrete  shall 
assume  its  final  shape  in  them  is  too  expensive, 
and  that  eventually  this  work  may  be  done  more 
roughly  and  the  surface  brought  up  with  an  ap 
|)lication  of  plaster  or  some  other  means  of  fin- 
ishing. The  cost  of  handling  the  concrete  forms 
to  exact  masonry  lines  is  very  great.  It  is'  not 
exceptional  to  have  the  centering  of  the  two 
sides  of  a  plain  wall  cost  15  cents  a  square  foot 
of  wall  surface  or  yyi  cents  for  each  side.  This 
cost  can  be  much  reduced  if  the  worW  is  not  done 
so  accurately. 

A  cheap  method  of  finishing  wall  surfaces  is  to 
mix  small  pebbles  with  mortar  and  throw  these 
at  the  wall.  It  the  surface  is  kept  free  from  freez- 
ing or  from  too  quick  drying  out.  they  will  ad- 
here and  make  a  rough,  pleasing  surface.  This 
has  been  used  by  at  least  one  architect  for  the 
finish  of  some  cow  barns.  The  ordinary  methods 
of  plastering  slap  dash  and  finish  work  are  too 
well  known  to  need  any  description  or  criticism. 
The  difficulty  of  making  a  perfect  bond  between 
the  original  niasonry  and  the  plastering  is  the 
main  difficulty  from  the  structur.il  point  of  view. 
From  the  artistic  point  of  view,  the  plasterers 
make  much  of  the  dressed  surfaces  that  appear 
in  concrete  work  and  they  produce  very  pleasing 
if  not  ]iornianont  results. 


The  Design  of  Wayside  Stations  for  Single- 
Line  Railways. 

A  paper  by  Frederick  George  Ro);alI)awion,  published  by 
the  Institution  of  Civil  Engineers. 


I.NsiHii  rioN  IN  Steam  Turbine  Oi>er.\tion  is 
a  novelty  recently  added  to  the  high  school  cur- 
riculum of  the  Board  of  Education  of  New  York 
City,  a  ,100-kw.  Westinghouse-Parsons  turbo- 
generator unit  having  been  installed  as  a  part 
of  the  power  plant  equipment  of  the  new  Stuy- 
vcsant  High  School,  jusf  completed,  and  is  avail- 
able  for  iii«tniotinn   and  testing  purposes. 


In  the  early  days  of  railway  construction  in 
India  the  location  and  Resign  of  .station-yards 
were  based  more  or  less  on  English  ideas,  which 
were  themselves  then  in  a  comparatively  unde- 
veloped state.  As  traffic  increased  the  stations 
were  extended  from  time  to  time  in  a  haphazard 
manner,  in  the  attempt  to  keep  pace  with  the 
growth  of  traffic.  But  this  process  could  not  go 
on  indefinitely,  and  when  the  point  was  reached 
at  which^a  yard  could  no  longer  be  adapted  to 
the  increased  traffic,  it  had  to  be  entirely  re- 
modeled at  considerable  expense,  with  complete 
dislocation  of  traffic  for  the  time  being. 

In  many  engine-changing  stations,  vyhere  the 
engine-shed  had  originally  been  built  too  close  to 
the  main  platform,  thus  preventing  the  proper 
expansion  of  the  yard,  the  press  of  traffic  has  at 
length  compelled  the  removal  of  the  entire  loco- 
motive yard  to  a  more  remote  site.  In  other 
station.s,  again,  where  insufficient  space  had  orig- 
inally been  left  between  the  goods-shed  and  the 
main  line,  expansions  of  the  goods-yard  have  had 
in  consequence  to  be  made  on  the  opposite  side 
of  the  main  line,  till  the  constant  shunting  of  all 
goods-trains  across  the  main  line,  which  this  ar- 
rangement necessitated,  has  become  such  an  in- 
tolerable nuisance  that  an  entire  remodeling  has 
been  inevitable.  Such  rcmodelings  are  going  on 
at  the  present  time  in  all  parts  of  India  and 
absorb  funds  which  might  otherwise  have  been 
available  for  other  purposes.       • 

The  growth  of  local  traffic,  however,  is  not  the 
only  factor  which  has  necessitated  the  remodeling 
of  station-yards.  Another  factor  which  has  re- 
acted on  the  design  of  many  minor  wayside  sta- 
tions is  the  modern  demand  for  through  trains  at 
high  speeds.  This  demand  on  the  part  of  the 
public  has  synchronized  with  a  growing  recogni- 
tion, on  the  part  of  railway  managers,  of  the 
economic  importance  of  getting  the  maximum  use 
out  of  their  rolling  stock.  The  public  and  the 
managers  are  thus  agreed  as  to  the  desirability 
of  a  certain  percentage  of  fas<  trains  and  the  ex- 
peditious transportation  of  goods;  and,  as  safety 
is  of  the  first  importance  under  these  new  condi- 
tions, the  principles  of  safe  working  have  become 
a  special  science,  the  main  fruits  of  which  have 
been  interlocking  and  automatic  block-working. 
These  two  mechanical  factors  of  .safe  working  are 
being  introduced  gradually  throughout  the  prin- 
cipal lines  of  India;  and,  although  their  use  is 
not  compulsory,  their  omission  entails  the  im- 
position, in  the  one  case,  of  speed-limits  over 
facing-points,  and  in  the  other  case,  of  irksome 
rules  in  connection  with  "line  clear"  mes.sages. 

Another  factor  which  threatened  to  influence 
the  design  of  station-yard.<5  a  few  years  ago  was 
the  effect  of  quick-acting  brakes  on  trains  en- 
tpring  turnouts.  It  was  considered  that  with  the 
use  of  such  brakes  there  wa*s  a  tendency  to  enter 
turnouts  at  dangerously  high  speeds,  and  that  the 
use  of  split,  turnouts,  by  easing  the  curvature, 
would  mitigate  the  evil.  But  other  considera- 
tions, to  which  reference  will  be  made  later,  pre- 
vailed, so  that  the  split  turnout  has  never  found 
favor,  except  perhaps  on  a  few  unimportant  lines 
where  fast  non-stopping  trains  are  not  scheduled.      • 

Types  of  Stations.  Omitting  large  termini  and 
junction-stations,  which  obviously  require  special 
treatment,  different  localities  present  such  a  va- 
riety of  traffic  conditions  that  wayside  station- 
yards  must  necessarily  be  of  many  different  types. 
Thus,  comparing  a  busy  double-line  suburban 
railway,  on  which  the  stations  are  not  more  than 
about  a  mile  apart,  with  a  busy  double-line  section 
of  a  trunk-line  up-country,  having  stations,  say, 
six-   or    seven   miles   apart,    it   will   be   seen   that. 
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whereas  a  W4>'side  station  on  Uie  {ormer  consists 
of  little  more  than  an  up  line  and  a  down  line, 
each  with  its  own  substamol  platform,  and 
perfa^s  a  trailing  cross-over  road,  the  trunk-line 
station  requires  in  addition  an  up  and  a  down 
lie-b>-e  siding,  and  a  more  or  less  developed 
goods-yard  on  one  side,  to  which  access  is  ob- 
tained trailing  from  both  the  near  and  the  off 
track,  involving  in  the  latter  ■  case  a  diamond- 
crossing  over  the  near  line. 

Again,  in  single-line  working  the  traffic  condi- 
tions may  be  such  that  (a)  all  trains  stop  as  a 
matter  of  conrse  at  ever}-  station,  as  in  small 
branch  lines,  or  {b)  there  is  a  large  percentage  of 
fast  trains  which  do  not  stop  at  every  station,  as 
on  important  trunk-lines  having  a  flucta^ing  local 
traffic.  In  the  former  case  there  may  or  may 
ix>t  be  an  up  and  a  down  platform,  and  the  station 
may  be  approacbed  either  by  means  of  a  split 
turnout  or  otherwise.  The  number  of  signals 
may  also  be  reduced  to  a  minimum,  and  interlock- 
ing is  not  necessarj-.  But  in  case  (&)  the  station 
must  be  designed  primarily  for  the  safety  of  fast 
through  trains,  and  secondarily  for  the  develop- 
ment of  local  traffic;  and  as  this  class  of  station 
plays  the  most  important  role  in  the  transporta- 
tion problem  throughout  India,  the  question  of  a 
suitable  design  has  been  the  subject  of  much  dis- 
cussion from  time  to  time,  and  is  even  now  far 
from  being  settled.  In  this  paper,  therefore,  the 
author  proposes  to  confine  himself  to  a  considera- 
tion of  this  problem  alone,  and  will  begin  by  re- 
viewing some  of  the  discussions  on  the  subject 
which  have  taken  place  in  India  during  the  last 
few  years,  and  the  conclusions  arrived  at. 

Double-line  Principle  Applied  to  Single-line 
Stations.  In  iS^  Mr.  W.  H.  Cole,  then  deputy 
manager  of  the  Eastern  Bengal  State  Ry.,  having 
been  on  special  duty  in  England  for  the  purpose 
of  stiid}-ing  the  question,  embodied  his  conclu- 
sions in  a  note  on  the  design  of  yards  for  single 
lines  in  India.  Briefly,  the  tj-pc  which  he  advo- 
cated was  that  shown  in  Fig.  i,  which  involves 
an  Dp  and  a  down  line,  with  corresponding  plat- 
forms, trains  from  both  sides  entering  the  facing- 
points  on  the  straight  and  running  through  the 
trailing-points  on  the  turnout.  This  design  was 
circulated,  with  others,  by  Mr.  J.  R.  Bell,  then 
consulting  engineer  for  state  railways,  in  1896, 
among  various  railway  officers,  for  the  purpose  of 
obtaining  their  opinions.  On  the  assumption  that 
the  up  and  down  line  principle  was  desirable,  the 
relative  merits  of  this  type,  as  compared  with  the 
svmmetrical  or  split-turnout  type  (Fig.  2),  were 
discussed.  The  general  verdict  was  that  for  ordi- 
nary trains  there  was  little  to  choose  between  the 
two  types,  except  that  the  symmetrical  type  tended 
to  minimize  the  length  of  the  station.  But  for 
fast  through  trains  it  was  held  that  the  split 
turnout  was  a  source  of  danger,  and  that  the  Cole 
type  was  preferable  in  that  respect.  Thus  the 
split  turnout  became  eliminated  for  the  time  being 
from  the  discussion,  as  unsuitable  for  lines  having 
fast  through  traffic. 

It  was  revived  by  Mr,  F.  J.  E.  Spring,  when 
officiating  director  of  railway  construction,  in 
1902,  on  the  ground  that,  with  the  introduction  of 
quick-acting  brakes,  trains  were  liable  to  enter 
ordinary  turnouts  at  excessive  speeds,  the  effects 
of  which  would  be  mitigated  by  the  use  of  split 
turnouts  having  easier  curves.  But  in  the  dis- 
cussion which  followed,  the  verdict  of  1896  was 
confirmed,  inasmuch  as  the  split  turnout,  although 
favorable  to  stopping  trains,  was  a  source  of  dan- 
ger to  fast  through  trains;  for,  however  easy 
the  curve  might  be,  the  real  jwint  of  danger  was 
at  the  switch,  when  that  was  set  to  divert  a  fast 
train  from  the  straight.  The  danger,  it  was 
pointed  out,  hy  in  the  tendency  of  the  leading 
outer  wheel  of  an  express  engine  to  mount  the 
switch,  especially  if  the  wheel-flange  were  some- 
what woriL;  and,  as  the  safety  of  fast  through 
trains  was  of  paramount  importaiKe,  it  was  held 


to  be  essential  that  at  stations  subject  to  fast 
'  through  traffic  the  facing  points  at  least  must  be 
on  the  straight. 

It  still  remained  to  be  considered  whether  the 
Cole  type  (Fig.  i)  satisfied  all  requirements,  or 
whether  any  other  type  would  be  preferable. 
This  raised  the  preliminary  inquiry  as  to  whether 
it  was  necessary  or  desirable  to  preserve  the 
double-line  principle.  No  very  clear  reason  could 
be  given  for  compelling  all  trains,  whether  fast 
or  slow,  to  take  the  left-hand  road  in  entering  a 
station  beyond  the  vague  plea  that  it  was  "Eng- 
lish practice."  It  was  thought  to  simplify  matters 
for  the  driver,  to  diminish  the  risk  of  collision, 
and  to  simplify  the  signaling,  as  a  train  could  be 
admitted  by  a  one-armed  home-signal  at  the 
facing-points,  interlocked  so  as  to  be  capable  of 
being  lowered  only  when  the  points  were  set  for 
the  straight.  The  single-line  principle,  however, 
by  which  all  lines  would  be  equally  available  for 
up  and  down  traffic,  presented  no  difficulties; 
for  two-armed  routing-signals'  at  the  points,  the 
higher  for  the  straight  and  the  lower  for  the 
turnout,  would  give  the  driver  all  the  informa- 
tion he  wanted,  while  the  List  and  Morse  system 
of  interlocking,  as  used  on  the  North  Western 
State  Ry.,  illustrated  how,  at  small  cost,  it  could 
be  made  impossible  for  two  trains  from  opposite 
directions  to  be  admitted  simultaneously  on  to  the 
same  line.  Thus  it  was  clearly  established  that 
the  double-line  principle  was  not  necessary  for 
safe  working.  It  only  remained  to  be  seen 
whether  it  was  desirable. 

The  system,  it  was  pointea  out,  necessitated 
two  platforms,  so  that  passengers  entering  or 
leaving  trains  on  the  opposite  side  to  the  station- 
building  would  have  to  cross  the  line,  which 
they  would  usually  do  on  the  level,  even  if  an 
overbridge  were  provided.  And  even  although 
the  platform  on  the  off-side  might  be  merely  a 
surface  dressing  at  rail-level,  so  that  the  first 
cost  need  not  be  an  obstacle,  the  difficulty  of 
dealing  effectively  with  an  up  and  a  down  train 
at  the  same  time  without  duplicating  the  staff 
was  another  permanent  objection.  It  might  be 
argued  that  these  drawbacks  exist  at  every  sta- 
tion on  a  double  line,  but  on  a  double  line  two 
platforms  are  a  necessity,  whereas  on  a  single 
line,  the  necessity  for  two  platforms  disappears, 
and  the  question  is  reduced  to  one  of  expediency. 
Regarded  in  this  light  it  is  at  once  apparent  that 
(a),  with  a  given  staff,  trains  can  be  far  more 
economically  and  effectively  dealt  with  from  one 
platform  than  from  two;  and  (b)  with  a  single 
platform  passengers  are  not  exposed  to  the  dan- 
ger and  inconvenience  of  having  to  cross  the 
line. 

There  remains  another  side  of  the  question  to 
be  considered,  namely,  the  facilities  for  passing 
trains  of  different  descriptions.  The  contingency 
of  a  slow  train  being  side-tracked  for  a  fast  one 
in  one  direction,  while  another  train  was  ad- 
mitted from  the  other  direction,  necessitated  the 
provision  of  a  lie-bye  siding  available  for  trains 
from  either  direction,  in  addition  to  the  two  lines 
for  crossing  purposes.  With  the  double-line  prin- 
ciple of  working,  a  lie-bye  siding  would  have  to 
take  off  (preferably  in  a  trailing  direction)  from 
each  through  line;  that  is,  two  lie-byes  would 
have  to  be  provided,  although  not  more  than 
one  would  ever  be  used  at  one  time.  On  the 
other  hand,  it  was  seen  to  be  possible,  by  aban- 
doning the  double-line  principle  of  working,  and 
by  making  either  line  available  for  trains  in  both 
directions,  to  do  with  one  lie-bye  siding  only, 
which  would  be  "trailing"  for  one  direction  and 
"facing"  for  the  other. 

Single-line  Principle.  Thus,  the  advantages  of 
what  may  be  called  the  "single-line  principle,"  as 
opposed  to  the  "double-line  principle"  in  working 
ordinary  wayside  stations  on  a  single  line,  were 
established,  and  may  be  summed  up  as  follows : 
(a)    the   double-line  principle  requires  two  plat- 


forms, the  single-line  principle  only  one  plat- 
form ;  (6)  the  double  platform  involves  a  larger 
and  more  responsible  staff  than  the  single  plat- 
form; (c)  the  double  platform  is  more  dangerous 
and  more  inconvenient  to  passengers  than  the 
single  platform,  and  accidents  can  be  prevented 
only  by  the  erection  of  an  overbridge  and  by  the 
provision  of  extra  supervision  to  enforce  its  use; 
the  cost  of  the  overbridge  and  the  extra  super- 
vision are  saved  in  single-platform  working;  and 
(d)  the  double-line  system  involves  the  construc- 
tion of  at  least  two  lie-bye  sidings,  while  the 
single  line  requires  only  one. 

The  issue  is  thus  narrowed  down  to  a  question 
of  the  suitability,  or  otherwise,  of  the  Cole  type 
(Fig.  i)  for  single-platform  working.  From  this 
standpoint  it  is  at  once  evident  that  trains  would 
be  more  favored  in  one  direction  than  in  the 
other.  For,  supposing  the  platform  to  be  placed 
as  shown  at  A  in  Fig.  i,  trains  from  the  right 
would  always  have  a  straight  run  to  the  platform, 
while  trains  from  the  left  would  either  have  to 
take  the  first  turnout  facing,  or  shoot  past  on 
the  straight  and,  after  passing  the  second  turn- 
out trailing,  shunt  back  *to  the  platform.  The 
latter  procedure  would  be  appropriate  enough  in 
the  case  of  crossing  trains,  but  in  the  majority 
of  cases  when  the  train  from  the  left  had  a  clear 
platform  it  would  approach  by  the  turnout  as  a 
matter  of  course. 

The  defects  of  the  design,  however,  are  most 
apparent  when  a  slow  passenger  train  from  the 
left  and  a  non-stopping  express  from  the  right 
are  approaching  the  station  at  the  same  time.  The 
station  master  is  confronted  with  the  following 
dilemma:  (,A)  if  the  slow  train  is  admitted  di- 
rectly to  the  platform  line,  the  fast  train  would 
have  to  be  put  on  to  the  other  line  by  a  facing 
turnout;  (B)  if,  on  the  other  hand,  the  slow  train 
is  put  on  to  the  off-line,  there  would  be  diffi- 
culty in  preventing  passengers  from  attempting  to 
cross  the  intervening  track  in  the  face  of  the 
fast  train.  Thus,  in  the  handling  of  the  two 
trains  two  alternatives  are  open,  both  of  which 
are  dangerous.  But  the  danger  arises  from  dif- 
ferent sources  in  the  two  cases.  In  case  (A)  the 
danger  lies  in  the  alignment  of  the  off-line,  and 
,  would  disappear  if  that  were,  made  straight,  while 
in  case  (S)  the  danger  lies,  not  in  the  align- 
ment, but  solely  in  the  relative  position  of  the 
two  trains,  and  is  inherent  in  any  system  which 
allows  a  fast  train  to  pass  between  a  halted  pas- 
senger train  and  a  platform.  These  considera- 
tions simplify  the  issues,  for  case  (A)  clearly  in- 
dicates that  the  run-through  line  should  be 
straight  from  end  to  end,  the  other  line  thus 
becoming  a  loop,  and  case  (B)  equally  clearly 
indicates  that  the  run-through  line  should  not  be 
between  the  loop  and  the  platform. 

Platform  on  Straight  vs.  Platform  on  Loop.  The 
principle  of  the  straight  run-through,  deduced 
from  case  (A),  has  now  been  generally  accepted 
by  railway  authorities,  in  supersession  of  the 
Cole  type.  But  the  principle  of  the  platform  on 
loop,  deduced  from  case  (B),  has  not  by  any 
means  found  general  acceptance.  In  fact,  when 
in  1896  and  again  in  1902  the  various  Indian 
railway  officers  were  asked  to  choose  between 
the  two  types  shown  in  Figs.  3  and  4,  which  may 
be  described  as  "platform  on  straight"  and  "pint- 
form  on  loop,"  respectively,  and  both  of  which 
satisfy  the  condition  of  a  straight  run-through,  a 
surprisingly  large  number  voted  in  favor  of  the 
former.  Fig.  3.  The  reason  given  for  this  pref- 
erence was  to  avoid  the  lurch  at  the  turnout  to 
which  all  stopping  trains  were  subject  when  the 
platform  was  placed  on  the  loop,  as  in  Fig.  4. 
The  danger  of  allowing  a  fast  train  to  pass  be- 
tween the  platform  and  a  side-tracked  passenger 
train  which  the  former  type  involved  was  lightly 
considered,  and  in  some  cases  ignored  altogether, 
by  the  adherents  of  this  type.  It  was  held  that 
the  undoubted  comfort  of  the  many  should  out- 
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weigh  the  problematical  danger  of  the  few.  On 
the  North  Western  State  Ry.,  however,  where 
the  ratio  of  non-stopping  to  stopping  trains,  in-* 
eluding  goods-trains,  was  comparatively  large, 
namely  about  one  to  seven,  the  verdict  was 
strongly  in  favor  of  the  platform  on  the  loop, 
Fig.  4- 

It  would  thus  appear  that  there  were  objec- 
tions to  both  types,  and  that  the  factor  which 
determined  the  choice  for  any  particular  railway 
was  the  ratio  of  fast  to  slow  trains  on  that  rail- 
way. This  would  imply  that,  as  fast  traffic  in- 
creased, the  stations  of  a  given  railway  should 
be  changed  from  the  first  to  the  second  type, 
and  vice  versa  when  the  fast  traffic  decreased,  a 
manifestly  absurd  proposition.  Moreover,  there  is 
a  general  tendency  on  most  railways  to  increase 
the  number  of  fast  trains.  It  therefore  becomes 
necessary  to  weigh  the  objections  of  each  type 
seriatim. 

Taking  first  the  platform  on  straight  type,  the 
reality  of  the  danger  of  allowing  a  fast  train  to 
dash  between '  a  halted  passenger  train  and  the 
platform  has  been  proved  over  and  over  again. 
As  an  argument  it  might  not  carry  much  weight 
in  a  civilized  country  such  as  England,  where 
passengers  and  employees  are  well  able  to  look 
after  themselves.  But  in  India,  no  amount  of 
supervision  is  sufficient  to  keep  foolish  and 
careless  passengers  and  employees  from  attempt- 
ing to  cross  the  intervening  track  in  the  face  of 
an  aproaching  express.  Time,  also,  is  lost  in 
side-tracking  a  stopping  train  to  allow  a  through 
train  to  cross,  and  if  time  is  limited  the  proba- 
bility is  that  the  stopping  train  will  be  allowed 
to  remain  at  the  platform,  while  the  fast  train 
is  diverted  over  the  loop — a  dangerous  alterna- 
tive. Moreover,  the  long  stoppage  of  a  train 
on  a  siding  facilitates  evasion  of  the  ticket  col- 
lector, a  drawback  which,  although  not  serious, 
must  be  considered  as  inherent  in  the  type.  There 
.are  thus  three  permanent  objections  to  this  type, 
while  the  sole  feature  in  its  favor  is  the  straight 
run  for  all  but  crossing  trains. 

Considering  next  the  platform  on  loop  type,  the 
sole  objection  to  it  is  the  lurch  to  which  stopping 
trains  are  subjected  on  taking  the  turnout.  This 
lurch,  it  is  contended,  is  a  three-fold  evil.  It  is 
dangerous  when  turnouts  are  taken  at  excessive 
.^peeds,  as  often  occurs  when  quick-acting  brakes 
are  used;  it  is  always  unpleasant;  and  it  in- 
creases the  wear  and  tear  of  the  permanent  way 
as  well  as  of  the  rolling  stock. 

The  risk  of  taking  turnouts  at  excessive  speeds 
is.  however,  a  relative  rather  than  a  positive 
clanger.  As  interlocking  prevents  the  risk  of 
splitting  the  points,  the  danger  is  confined  to  two 
sources,  namely,  the  risk  of  the  outer  leading 
wheel  of  the  engine  mounting  the  switch,  when 
the  flange  is  unduly  worn,  and  the  overturning 
tendency  due  to  the  necessarily  limited  super- 
elevation. In  either  case  the  risk  depends  on 
controllable  factors,  namely,  the  condition  of  the 
tires,  the  speed  of  the  train,  and  the  curvature, 
etc.,  of  the  turnout.  A  practical  limit  to  the 
speed  is  derived  from  the  fact  that  the  driver 
has  to  bring  his  train  to  a  standstill  at  the  plat- 
form. This  in  itself  is  a  safeguard,  whatever 
arbitrary  restrictions  of  speed  over  turnouts  may 
be  imposed,  for  experience  shows  that  however 
prone  a  driver  may  be  to  ignore  speed  restrictions, 
stopping  trains  do  not  in  practice  enter  turnouts 
at  a  greater  speed  than  about  thirty  miles  per 
hour.  Accepting  this  limit,  there  would  be  no 
e,xcuse  for  an  engine  mounting  the  switch  if  the 
wheel-fianges  and  the  points  were  kept  in  rea- 
sonably good  order,  as  they  should  be ;  in  fact, 
-even  with  flanges  worn  to  a  sharp  edge,  mounting 
is  extremely  unlikely  to  take  place  in  ordinary 
practice. 

With  regard  to  the  danger  of  overturning,  or 
•  of  broken  springs,  it  ought  not  to  be  impossible' 
to  design  a  turnout  capable  of  taking  a  train  with 


safety  at  thirty  miles  per  hour.  On  the  Indian 
standard  gauge  (5  ft.  6  in.),  with  tracks  15  ft. 
apart,  center  to  center,  curves  of  about  1,600  ft. 
radius,  with  crossings  one  in  twelve  and  switches 
15  ft.  iri  length,  are  frequently  traversed  by  trains 
at  thirty  miles  per  hour  (against  rules,  it  is 
true)  with  impunity.  If  this  is  held  to  be  dan- 
gerous the  remedy  would  appear  to  lie  in  easier 
curves  and  longer  switches,  rather  than  in  speed 
restrictions,  for  as  long  as  the  latter  are  imposed, 
much  of  the  advantage  of  quick-acting  brakes  is 
lost,  and  train  movements  are  unnecessarily  ham- 
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perc-d.  But  the  author  is  inclined  to  believe  that 
the  standard,  one  in  twelve  turnouts,  if  scien- 
tifically laid  out  and  fitted  with  i8  ft.  or  21  ft. 
switches,  and  properly  maintained,  could  be  made 
available  for  much  faster  traffic  than  is  at  present 
allowed.  In  :his  connection  the  question  of 
whether  a  certain  amount  of  superelevation  could 
be  given  at  the  points  without  detriment  to  the 
running  qualities  of  the  straight  road  is  worthy 
of  investigation.  But  these  are  technical  details 
which  need  not  be  discussed  here.  They  are 
alluded  to  merely  for  the  purpose  of  indicating 
the  possibility  of  improving  the  design  of  turn- 
outs, so  as  to  take  trains  coiufortably  at  thirty 
miles  per  hour,  without  materially  increasing  the 
length  of  a  station  yard. 

The  foregoing  remedies  would  also  have  the 
cfifect  of  mitigating,  to  a  large  extent,  the  dis- 
comfort of  the  lurch.  The  increased  wear  and 
tear  of  rolling  stock  and  permanent  way  on  the 
turnout  is  confined  in  the  present  case  to  the 
extra  wear  and  tear  caused  by  fast  trains ;  but  as 
the  majority  of  the  trains  using  the  turnout  would 
not  be  fast  trains,  the  objection  under  this  head 
is  hardly  worth  considering. 

A   simpler   remedy   than   any   of  the   foregoing 


for  the  evils  of  the  platform  on  loop  type  is  sug- 
gested by  certain  existing  practices.  The  first 
practice  to  which  reference  will  be  made  is  that 
on  certain  railways,  when  two  passenger  trains 
cross  at  a  wayside  station,  the  first  train  draws 
up  at  the  platform  as  a  matter  of  course  (whether 
the  platform  is  on  the  loop  or  on  the  straight), 
and  the  second  train  draws  up  on  the  second  line, 
clear  of  the  rear  of  the  first  train,  where  it  is  at 
once  dealt  with.  The  second  train  thus  does  not 
get  the  benefit  of  the  platform  at  all,  but,  as  far 
as  the  author  has  observed,  no  inconvenience  is 
caused  thereby,  either  to  the  passengers  or  to 
the  staff,  provided  the  space  between  the  rails  is 
leveled  up  and  dressed  with  fine  metal,  and  pro- 
vided the  platform  is  not  inconveniently  high. 
Where,  as  at  many  wayside  stations,  the  plat- 
forms are  of  the  "flush"  or  rail-level  type,  the 
second  train  suffers  practically  no  disadvantages 
whatever  over  the  first.  ;   ■,\nvyi  v  .    \ 

There  is  no  danger  in  crossing  the  track  in  this 
case,  because  the  crossing  is  done  in  rear  of  a 
train  that  has  just  arrived,  so  that  no  one  can 
get  run  over  unless  the  first  train  is  backed. 
Even  in  the  latter  contingency  the  danger  is  very 
remote,  for  at  worst  the  backing  could  only  be 
due  to  shunting  movements  in  front,  the  effects 
of  which  would  not  reach  the  rear  of  the  train 
without  timely  and  audible  warning.  The  second 
practice  to  which  it  is  desired  to  draw  attention 
is  the  use  of  "flush"  or  rail-level  platforms  at 
tpany  wayside  stations.  To  the  average  third- 
class  passenger  of  India  a  high-level  platform  is 
an  unnecessary  luxury.  The  carriage  foot-boards 
aflford  all  the  facilities  necessary  for  egress  and 
ingress ;  in  fact,  on  occasions  when  goods-wagons 
have  to  be  employed  for  the  conveyance  of  pas- 
sengers (as  frequently  occurs  when  there  is  a 
shortage  of  carriage  stock),  it  is  found  that 
passengers,  whether  male  or  female,  have  no 
diffitulty  in  getting  into  them  from  any  platform 
level.  The  author  does  not  defend  the  practice 
of  usmg  goods-wagons  for  passenger  traffic,  but 
the  fact  is  cited  in  support  of  the  contention  that, 
with  proper  coaching  stock,  raised  platforms  are 
not  indispensable  for  wayside  passenger  traffic, 
either  on  the  S  ft.  6  in.  or  the  meter  gauge. 

This  point  being  established,  and  considering' 
that  trains  are  occasionally  dealt  with  on  the 
second  line  without  inconvenience,  the  author 
ventures  to  suggest  that  if  flush  platforms  were 
generally  adopted  at  wayside  stations,  and  ex- 
tended up  to  the  second  track  (as  they  might 
easily  be)  there  would  be  no  need  to  bring  stop- 
ping trains  on  to  the  loop  at  all,  except  for 
crossing  purposes.  If  this  principle  were  ac- 
cepted, the  main  objection  to  the  platform  on  loop 
type  of  station  would  disappear  altogether,  as 
the  loop  would  then  be  used  only  on  special . 
occasions,  e.  g.,  by  the  first  of  two  passenger  trains 
which  have  to  cross,  or  by  a  passenger  train 
crossing  a  goods-train.  It  would  then  only  be 
necessary  for  the  station  staff  to  see  that  pas- 
sengers waiting  for  a  train  did  not  spread  them- 
selves beyond  the  limits  of  what  may  be  called 
the  permanent  or  "waiting"  platform,  which  might 
be  slightly  raised  or  otherwise  demarcated  to 
emphasize  its  functions.  In  short,  if  the  three 
objections  to  the  platform  on  straight  type  be  set 
against  the  three  objections  to  the  platform  ftn 
loop  type,  it  is  found  that  the  former  outweigh 
the  latter  at  every  point,  for  the  former  contain 
unpreventable  elements  of  danger,  whereas  in  the 
latter  the  danger  element  is  reducible  to  one  of 
discomfort  only,  and  this  can  be  mitigated  or 
eliminated  entirely  by  the  method  just  suggested. 
Position  of  Platform  m  Relation  to  TraMc. 
Assuming  that  the  platform  on  loop  type  is 
adopted,  the  next  question  is  whether  it  matters 
from  which  side  of  the  main  line  the  platform 
takes  off.  This  question  has  also  been  ventilated, 
and  the  general  consensus  of  opinion  .is  thus 
summed  up  by  Mr.  C.  W.  Hodson: 
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(i>  Fast  or  heavy  traffic  calls  for  continuous 
brakes,  and  the  adoption  of  continuous  brakes 
with  fast  traffic  necessitates  interlocked  routing 
signals,  which  render  it  unimportant  which  side 
of  the  main  line  tile  turnout  takes  off. 

^2)  Consequently  there  is  no  need  to  put  either 
the  IcM^is  or  the  platform  uniformly  on  any 
partictilar  side  of  the  line,  but  in  the  absence  of 
any  special  reasons  to  the  contrar>'  the  loop  may 
preferably  be  put  on  the  side  on  which  the  line 
will  eventually  be  doubled. 

.\s  regards  the  latter  portion  of  the  second 
paragraph,  the  author  has  seen  the  principle  of 
uniformity  carried  to  extremes.  One  side  of  the 
line  is  selected  for  future  doubling  (a  contingencj- 
osually  more  or  less  remote),  and  all  platform- 
loops  are  placed  on  that  side  whether  it  suits 
the  local  traffic  or  not,  with  the  result  that  in 
many  cases  a  fairly  important  town,  which  has 
been  keenly  interested  in  the  construction  of  the 
line,  finds  itself  finally  on  the  wrong  side  of  its 
station,  to  which  access  can  be  gained  only  by 
means  of  a  remote  level  crossing  at  the  extreme 
end  of  the  >-ard.  In  the  opinion  of  the  author, 
the  more  elastic  principle  of  locating  a  platform 
on  whichever  side  is  more  convenient  to  local 
traffic  is  preferable,  in  that  it  tends  to  foster 
better  relations  with  the  public,  and  simplifies  the 
work  of  the  traffic  department,  while  it  need  not 
prejudice  the  question  of  future  doubling ;  for 
supposing  a-  loop  to  occur  on  the  opposite  side 
of  the  line  to  that  selected  for  doubling,  matters 
could  easily  be  put  right,  when  the  need  for 
doubling  arose,  by  a  local  realignment  involving  a 
lateral  deviation  of  15  ft.  one  way  or  the  other 
from  the  original  main  line.  In  the  absence  of 
any  special  reason  to  the  contrary,  it  would,  of 
course,  be  proper,  as  pointed  out  by  Mr.  Hodson, 
to  put  the  loop  on  the  doubling  side.  This  would 
occur,  for  instance,  when  a  crossing  station  serves 
half  a  dozen  unimportant  villages  equally  on  both 
sides  of  the  line. 

Lie-by fs.  The  location  of  a  lie-bye,  to  meet 
the  contingenc>-  of  a  slow  train  being  side- 
tracked for  a  fast  one  in  one  direction,  while  an- 
other train  is  being  admitted  from  the  opposite 
direction  will  next  be  considered.  From  a  traffic 
point  of  view,  the  simplest  device  would  be  a 
second  loop  on  the  offside  of  the  main  line,  as 
shown  in  Fig.  5:  but  the  paramount  importance 
of  safeguarding  fast  trains  necessitates  the  use 
of  some  form  of  interlocking,  so  as  to  secure  the 
isolation  of  the  run-through  line.  Traffic  con- 
veniences must  therefore  be  governed  by  the 
price  which  the  administration  is  prepared  to  pay 
for  their  safety.  Regarded  in  this  light,  it  is 
evident  that  the  fewer  facing  points  there  are  on 
the  main  line,  the  cheaper  the  interlocking  will 
be,  and  consequently  the  simpler  the  working, 
whatever  system  may  be  adopted.  In  fact,  if  may 
be  taken  as  a  gene/al  rule  that  it  does  not  pay  to 
have  more  than  one  set  of  interlocked  facing- 
points  each  way  in  an  ordinary  wayside  station. 

This  being  the  case,  the  type  illustrated  in  Fig. 

5,  which  has  two  sets  each  way.  must  be  rejected 
as  too  expensive,  although  un<loubtedly  conven- 
ient, and  it  is  therefore  necessjiry  to  take  the 
lie-bye  off  the  platform  loop.  But  as  the  platform 
prevents  the  lie-bye  from  taking  the  form  of  a 
second  loop,  the  form  eventually  adopted  is  neces- 
sarily that  of  a  long  dead  siding,  as  shown  in  Fig. 

6.  This  is  the  type  now  generally  adopted  on 
state  railways,  and  is  the  cheapest  form  from  the 
point  of  view  of  first  cost.  The  shunting  of  a 
train  into  the  lie-bye  and  its  subsequent  extrica- 
tion are  tedious  and  troublesome  operations,  and 
in  some  cases  a  certain  amount  of  manoeuvring  is 
required,  as,  for  instance,  when  a  stopping  pas- 
senger train  from  the  left  and  a  slow  goods-train 
from  the  right  arrive  in  succession,  and  the  latter 
has  then  to  be  side-tracked  for  a  fast  through 
train  trom  the  right;  in  fact,  in  this  case,  if 
pressed   for  time,   the  goods-train   could   not  be 


got  into  tlje  lie-bye  without  great  delay,  ami  the 
probability  is  that,  in  order  to  save  time,  the 
passenger  train  would  have  to  go  there  while 
the  goods-train  occupied  llie  loop.  Such  cases, 
however,  are  usually  rare,  and  the  temporary  in- 
convenience involved  has  hitherto  been  accepted 
as  inevitable.  The  inconveinence  would  still  ex- 
ist even  if  the  lie-bye  were  placed  in  the  alter- 
native position  shown  by  the  dotted  Hue  in  Fig. 
6,  or  in  both  positions.  On  this  point  the  author 
will  have  something  more  to  say  later  on. 

Goods-Yards.  On  the  question  of  the  develop- 
ment of  a  local  goods-traffic  various  opinions  have 
been  held,  some  officers  being  in  favor  of  having 
the  goods-shed  opposite  the  passenger  platform, 
so  as  to  be  under  the  eye  of  the  station  master, 
rather  than  on  the  same  side,  where  it  would 
necessarily  be  some  distance  off,  imposing  on  the 
station  master  a  certain  amount  of  trouble  and 
loss  of  time  in  walking  backwards  and  forwards, 
with  the  alternative  of  neglecting  cither  the 
goods  work  or  the  station  work.  On  most  way- 
side stations  of  this  class  the  superior  staff  con- 
sists only  of  a  station  master  and  his  assistant, 
who  work  by  relief,  only  one  being  on  duty  at  a 
time;  and  the  man  on  duty  has  to  combine  the 
duties  of  train  signaler  and  goods  clerk.  Two 
or  three  menials  complete  the  establishment. 
There  is  thus  no  doubt  that  a  goods-shed  opposite 
the  station  building  would  be  more  convenient, 
from  the  station  master's  point  of  view. 

This  arrangement,  however,  means  a  reversion 
to  the  type  shown  in  Fig.  5,  which  has  been 
shown  to  be  too  expensive,  by  reason  of  the  extra 
interlocking  involved.  Moreover,  from  the  point 
of  view  of  the  public,  if  the  passenger  platform 
is  on  the  natural  passenger  traffic  side  of  the 
line,  as  it  ought  to  be,  the  natural  goods-traffic 
will  almost  invariably  be  on  the  same  side. 
Therefore,  the  type  shown  in  Fig.  5  would '  be 
not  only  too  expensive,  but  unsuitable  to  the 
public.  Hence  the  predilections  of  the  station 
master  have  to  give  way  to  the  combined  exi- 
gencies of  economical  working  and  public  con- 
venience; and  if  it  is  found  in  a  rush  of  traffic 
that  one  man  cannot  efficiently  attend  to  both  the 
station  and  the  goods  work,  the  proper  remedy 
would  be  to  engage  an  extra  man  temporarily. 
Thus  at  every-  turn  the  design  of  a  station  yard 
of  this  class  involves  a  choice  of  evils ;  and 
having  arrived  at  the  conclusion  that  the  goods- 
yard  must  usually  be  on  the  sajnc  side  as  the 
passenger  platform,  the  next  step  is  to  consider 
how'  it  should  be  laid  out. 

In  many  cases  the  steps  taken  for  creating  a 
goods-traffic  are  tentative,  in  the  first  instance, 
and  *cry  often  an  extensive  traffic  is  <1cveloped 
from  verj-  small  beginnings.  It  is  therefore  very 
desirable  that  the  first  sidings  laid  down,  however 
modest,  should  form  part  of  the  future  design  of  a 
fully  developed  yard.  The. goods-shed  has  to  deal 
with  both  outward  and  inward  traffic:  therefore 
the  sidings  should  be  so  arranged  that  a  goods 
train  from  either  direction  can  readily  detach 
and  pick  up  wagons,  whether  loaded  or  empty, 
from  suitable  sidings  in  the  neighborhood  of  the 
goods-shed.  Let  B  (Fig.  7)  be  a  point  on  the 
train  siding  ABC  opposite  the  goods-shed  G  G'. 
An  engine  arriving  from  A  with  wagons  to  be 
detached  would  draw  up  in  B  C,  clear  of  B,  then 
shunt  back  over  a  cross-over  B  D,  giving  direct 
access  to  two  sidings  D  E,  DdF,  one  of  which 
would  be'  kept  clear  to  receive  the  "inward" 
wagons,  while  the  other  would  contain  the  "out- 
ward" wagons,  previously  assembled  in  readiness 
to  be  attached.  Thus,  wi'th  a  minimum  of 
shunting  and  in  the  shortest  possible  time,  the 
engine  would  have  detached  its  inward  and  at- 
tached its  outward  load,  and  returned  to  B  C 
ready  to  rejoin  its  train  in  A  B,  and  thence 
proceed  on  its  journey.  Similarly,  a  train  ar- 
riving from  the  direction  of  C  would  require  a 
corresponding  cross-over  B  D'  and  sidings  D'  E', 


and  D'd'F'.  It  only  remains  to  provide  access 
from  both  sets  of  sidings  to  the  goods-shed. 
This  can  be  done  most  compactly  by  providing  a 
platform  line  d  G  G'd'  and  inserting  scissors 
cross-overs  Dd,  Gg,  D'd  and  G'g'.  The  move- 
ments of  individual  wagons  between  the  platform 
and  the  various  sidings  would,  of  course,  be 
effected  by  hand  shunting. 

On  the  North  Western  State  Ry.,  where  this 
type  of  goods-yard  is  in  vogue,  the  sidings  are 
long  enough  to  hold,  say,  fifteen  wagons  each, 
and  the  platform  line  a  similar  number.  If 
further  platform  accommodation  is  required  one 
of  the  scissors  cross-overs  is  simply  moved  fur- 
ther out,  say,  to  double  the  distance,  and  the 
platform  line  is  extended  to  hold  thirty  wagons.- 
Ordinarily,  not  more  than  fifteen  wagons  are 
ever  likely  to  be  received  or  dispatched  in  one 
direction  at  a  time,  so  that  dead  sidings  long 
enough  to  hold  fifteen  wagons  each  are  found  to 
suffice,  but  a  platform  of  double  that  capacity 
may  be  necessary  in  case  of  up  and  down  traffic 
being  equal  in  bulk  at  any  time,  as  sometimes 
happens.  Further  accommodation  may  be  given 
by  joining  up  D  D',  as  shown  by  the  dotted  line. 

For  stations  in  embryo  the  portions  F  G  and 
F'  G'  and  the  cross-overs  Dd  and  D'd'  are 
omitted.  In  the  earliest  stages,  when  the  traffic 
prospects  do  not  amount  to  more  than  one  or  two 
wagons  a  day  in  either  direction,  no  platform  is 
provided,  and  the  "yard"  consists  of  a  single 
cross-over  B  D  or  B  D',  leading  from  the  train 
line  to  a  short  siding  E  E'  on  which  all  traffic  is 
dealt  with.  If  a  shed  is  required,  it  is  made 
portable,  so  as  not  to  prejudice  future  extensions. 

.Accepting  Fig.  7  as  the  normal  type  of  goods- 
yard,  based  on  common  sense  principles,  the  next 
step  is  to  fit  it  into  the  station  plan.  Fig.  6.  It 
has  already  been  shown  that  it  must  be  on  the 
platform  side.  The  first  device  that  suggests  it- 
self is  to  merge  the  approach  siding  A  B  C  oi 
Fig  7  into  the  lie-bye  in  Fig.  6.  This  is,  in 
fact,  what  is  usually  done,  the  only  objection  to 
it  being  that,  in  a  certain  contingency,  already 
alluded  to,  a  goods  train  on  arrival  might  find 
the  lie-bye  occupied  by  a  passenger  train,  the 
main  line  being  cleared  for  an  expected  through 
train.  If  such  a  contingency  is  likely  to  be  of 
frequent  occurrence,  a  second  lie-bye  can  easily 
be  put  in,  as  shown  by  the  dotted  line  in  Fig.  6, 
and  one  of  these  lie-byes,  say,  the  right-hand 
one,  reserved  as  the  base  of  the  goods-yard. 
Usually  the  second  lie-bye  is  not  necessary,  a 
short  dead  siding  being  sufficient  there  as  a  trap. 

The  yard  will  then  finally  take  the  form  shown 
in  Fig.  8.  The  minimum  distance  between  the 
station  platform  and  the  near  end  of  the  goods 
platform  is  fixed  by  the  length  of  the  sidings 
D  E  and  G  F,  which  must  be  at  least  equal  to  the 
length  of  fifteen  wagons  plus  the  length  of  the 
scissors  cross-over.  The  station  platform  being 
600  ft.  in  length,  the  distance  from  the  station 
building  //  to  the  nearest  point  of  the  goods 
platform  G,  amounts  to  about  850  ft.,  on  the 
standard  gauge.  Hence,  if  the  goods  platform  is 
720  ft.  in  length  (sufficient  for  thirty  wagons) 
the  station  master's  average  walk  from  the  station 
building  to  the  center  of  the  goods  platform  is 
1.210  ft,  which  in  the  hot  weather  might  be 
traversed  in  five  minutes. 

Interlocking.  The  means  by  which  such  a  yard 
can  be  interlocked  have  still  to  be  considered. 
On  the  North  Western  State  Ry.,  where  the  List 
and  Morse  key-locking  system  is  in  use,  the 
goods-yard  is  trapped  at  K,  between  A'  and  B 
(Fig.  9),  and  the  points  A  and  A'  are  kept 
normally  locked  off  the  loop,  and  cannot  be  un- 
locked and  set  for  their  respective  dead  sidings 
when  a  loop-signal  is  lowered  at  the  facing  points 
X  or  Y  of  the  main  line.  The  result  is  that  no 
train  can  be  admitted  directly  into  a  dead  siding 
from  the  main  line.  It  has  to  be  brought  first 
on  to  the  loop,  when-  if  tlicn  has  to  wait  till  the 
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desired  road  is  made.  This  is  done  in  the  fol- 
lowing manner:  The  points  A'  and  the  trap  K 
are  set  and  locked  normally,  as  shown  in  Fig.  9, 
by  means  of  a  Hepper  double-key  lock  at  K  and 
a  single-key  lock  at  A'.  To  set  the  points  for 
the  siding,  a  key,  called  the  "station  key,"  is  ob- 
tained from  the  station  master,  the  issue  of 
which  locks  the  loop-keys,  thus  preventing  loop- 
signals  from  being  lowered  while  the  "station 
key"  is  in  use.  This  station  key  is  taken  to  the 
double  lock  at  the  trap  K  and  inserted  in  its 
proper  hole  and  turned.  This  releases  the 
switch,  which  must  next  be  reversed  and  set  for 
the  siding.  This  releases  a  key,  called  the 
■"points  key,"  from  the  other  compartment  of  the 
double  lock.  The  extraction  of  the  points  key 
prevents  the  trap  from  being  again  reversed,  and 
so  locks  up  the  station  key  for  the  time  being. 
The  points  key  is  then  inserted  and  turned  in 
the  lock  at  A',  thus  unlocking  the  points,  which 
can  then  be  reversed  and  set  for  the  siding. 
This  reversal  locks  up  the  points  key,  so  that 
when  the  siding  is  in  use  neither  the  points  key 
nor  the  station  key  can  be  extracted  and  no  loop- 
signal  can  be  lowered.  Consequently,  if  it  is  de- 
sired to  admit  a  running  train  on  the  loop,  the 
siding  must  first  be  restored  to  its  normal  set- 
ting and  locked  off  the  loop,  and  the  station  key 
returned  to  the  station  master  before  the  key  for 
the  loop  signal  can  be  issued. 

It  will  be  understood  from  the  foregoing  that 
any  key  locking  system,  although  securing  at 
small  cost  the  absolute  safety  of  the  running 
lines,  entails  a  certain  amount  of  delay  in  bring- 
ing the  siding  into  use,  and  again  in  restoring  it 
to  its  normal  setting.  A  rodding  system  would 
be  more  expeditious,  but  the  cost  would  usually 
be  prohibitive  for  wayside  stations.  These  draw- 
backs are  beginning  to  be  realized  more  and 
more  every  day.  The  more  complete  the  inter- 
locking, the  more  paralyzing  is  its  effect  on  ordi- 
nary traffic  operations.  The  safety  of  through 
trains  is  secured  at  the  expense  of  station  to  sta- 
tion traffic.  If  the  interlocking  is  only  partial, 
ordinary  traffic  may  be  expedited,  but  the  se- 
curity of  through  trains  is  no  longer  guaranteed. 
On  a  certain  Indian  railway,  where  platforms  are 
almost  invariably  on  the  main  line,  and  a  second 
loop  takes  off  the  first,  the  interlocking  is  con- 
fined to  the  facing  points  on  the  main  line.  Sid- 
ings are  not  trapped,  and  the  only  protection  is 
that  afforded  by  the  use  of  Scotch  blocks,  which 
may  or  may  not  be  left  open.  This  cannot  be 
considered  a  satisfactory  state  of  affairs,  but  there 
are  only  two  fast  trains  a  day  each  way  on  this 
line,  and  as  long  as  these  suffer  no  mishap  there 
is  a  tendency  to  be  satisfied  with  existing  ar- 
rangements, especially  as  they  facilitate  the  han- 
dling of  ordinary  traffic. 

Suggested  Modifications.  While  it  is  illogical 
to  aprove  of  partial  interlocking,  it  must  be 
admitted  that  excessive  interlocking  sometimes 
•constitutes  a  serious  inconvenience  in  a  rush  of 
traffic.  It  raises  the  question  whether,  after  crtl, 
a  little  elasticity  should  not  be  permitted  in  apply- 
ing to  wayside  stations  some  of  the  tenets  of 
interlocking,  which  in  their  entirety  constitute  a 
^'counsel  of  perfection"  difficult  to  attain  in  prac- 
tice. For  jnstance,  the  first  golden  rule  of  inter- 
locking is  the  complete  isolation  of  running  roads, 
and  the  second  is  the  trapping  of  all  lines  leading 
from  goods  lines  and  sidings  to  the  running  roads. 
Both  these  conditions  are  fulfilled  in  the  North 
Western  State  Ry.  type  of  wayside  station,  the 
running  roads  being  the  main  line  and  the  loop. 
But  the  isolation  of  the  loop  as  well  as  the  main 
line  throws  difficulties  in  the  way  of  handling 
ordinary  traffic.  Reference  to  Fig.  g  will  show 
that  a  train  on  the  lie-bye  must  be  completely 
locked  in  before  another  train  can  be  admitted 
into  the  loop.  The  author  contends  that  as  long 
as  the  lie-bye  is  used  only  by  bona  fide  trains,  i.  e.. 


trains  consisting  of  vehicles  coupled  to  one  an- 
other and  attached  to  an  engine  in  steam,  it  is 
not  necessary  to  lock  it  off  from  the  loop,  as 
with  such  trains  there  would  always  be  a  re- 
sponsible man  at  the  near  end. 

If  this  point  is  conceded,  it  is  possible  to  intro- 
duce the  simple  arrangement  shown  in  Fig.  10, 
where  the  erstwhile  loop  becomes  a  disconnected 
line,  to  which  access  from  the  main  line  is  gained 
by  cross-overs  XA,  YA'  from  the  facing  points 
X  and  y.  Each  cross-over  would  be  rodded 
and  worked  by  a  single  lever  in  the  same  way  as 
simple  facing  points,  whatever  system  of  inter- 
locking were  used,  the  only  difference  being  that 
the  moving  of  a  cross-over  would  involve  a 
shghtly  greater  effort  than  the  moving  of  a  single 
set  of  points.  The  only  extra  rodding  necessary 
would  be  that  required  to  connect  X  with  A  and 
y  with  A'.  The  safety  of  fast  through  trains  is 
secured  as  before. 

It  only  remains  to  consider  what  risks  may  be 
incurred  by  a  stopping  train  entering  the  loop. 
The  first  risk  is  that  the  cross-over  may  be  re- 
versed too  soon  after  the  train  has  cleared  the 
facing  end,  which  may  be  unlocked  immediately 
after  its  passage,  and  before  it  has  cleared  the 
trailing  end,  which  it  would  not  be  practicable 
to  lock.  But  no  more  serious  accident  than  burst 
trailing  points  woufd  ensue  from  that  remote 
contingency ;  and  even  if  these  burst  trailing 
points  were  not  detected  before  the  next  loop 
train  from  the  opposite  direction  entered  them 
facing,  the  ensuing  derailment  would  not  be  se- 
rious nor  likely  to  foul  the  main  line.  Point  in- 
dicators would,  of  course,  be  used.  The  only 
other  risk  is  that  of  runaway  wagons  fouling  the 
loop.  As  regards  this  contingency,  there  would 
never  be  any  occasion,  nor  any  inducement  (even 
if  there  were  no  orders  on  the  subject)  to  stable 
wagons  on  the  lie-bye  siding  A'  B  C;  and  the 
short  dead  siding  A  Z  is  merely  intended  as  a 
trap,  although  possibly  a  short  siding  for  spare 
carriages  might  be  connected  with  it  by  a  cross 
over,  as  shown  by  the  dotted  lines.  Hence,  if 
any  loose  wagons  escaped  from  the  goods-yard 
they  could  only  get  on  to  the  lie-bye  when  the 
cross-overs  B  D,  B  D'  were  set  for  that  line.  It 
would  then  require  a  wind  blowing  in  the  diiec- 
tion  C  to  /4  or  a  falling  gradient  in  that  direction 
to  cause  these  wagons  to  foul  the  loop. 

The  gravitation  factor  of  the  problem  could  be 
met  by  making  the  cross-overs  B  D,  B  D'  fall, 
say,  one  in  fifty  towards  the  goods-shed  sidings, 
putting  the  latter  at  a  lower  level.  As  a  further 
precaution  the  lie-bye  might  be  given  a  slight 
fall  from  A'  to  C,  but  this  is  not  altogether  de- 
sirable, as  trains  using  it  would  have  difficulty  in 
getting  out  again.  It  is  better  that  it  should  be 
level.  Runaways  can  then  be  caused  only  by  a 
sufficiently  strong  wind  blowing  from  C  to  A. 
Wind  in  this  direction  would  not  affect  the  wagons 
on  the  sidings  E  and  F,  but  it  might  start  those 
in  the  sidings  £'  and  F'.  The  conditions  for  a 
runaway  then  would  be  (i)  the  cross-over  D'  B 
must  be  set  for  the .  sidings,  (2)  there  must  be 
loose  wagons  in  one  of  the  sidings  E'  and  F', 
(3)  the  Scotch  blocks  must  be  open,  (4)  the 
wind  must  be  in  the  direction  C  to  A,  and  must 
be  sufficiently  strong  to  blow  wagons  up  the  one- 
in-fifty  gradient  over  D'  B.  Hence  if  any  one  of 
the  foregoing  factors  can  be  circumvented  the 
problem  is  solved,  and  there  can  be  no  runaways. 
To  circumvent  the  first  three  factors,  by  inter- 
locking or  otherwise,  would  be  costly;  but  the 
fourth  can  be  nullified  by  the  simple  device  of 
erecting  a  wind-screen  to  protect  the  sidings  E' 
and  F',  if  they  are  not  already  sheltered  by  ex- 
isting local  features. 

It  will  be  seen  that  the  station  is  now  so  inter- 
locked that  the  safety  of  the  through  line  is  abso- 
lutely, and  of  the  loop  practically  secured,  while 
access  to  the  lie-bye  and  goods-yard  can  be  ob- 


tained at  all  times  without  the  delay  entailed 
under  the  systems  previously  described,  where 
the  lie-bye  and  goods-yard  are  normally  locked 
off  from  the  loop,  as  shown  in  Fig.  9.  Moreover, 
it  will  be  seen  that  as  long  as  the  loop  is  not  re- 
quired for  a  running  train  (which  would  be  the 
normal  state  of  affairs)  the  lines  B  A  and  B  C 
(Fig.  10)  form  perfect  isolated  shunting  necks 
for  goods-trains  in  both  directions. 

It  is  true  that  when  a  passenger  train  is  halted 
on  the  main  line  opposite  the  platform  the  por- 
tion of  neck  B  A  available  for  shunting  pur- 
poses would  be  temporarily  curtailed,  so  as  not 
to  screen  the  passenger  train.  But  as  shunting 
operations  could  be  suspended  at  any  instant  at 
a  sign  from  the  station  master  this  arrangement 
would  present  no  traffic  difficulties.  The  great 
advantage  is  that  there  are  no  interlocked  traps 
or  points  to  prevent  the  siding  from  being  avail- 
able for  use  at  any  moment,  and  thus  a  great 
saving  of  time  is  effected  when  there  is  any 
shunting  to  be  done. 

This  type  (Fig.  10)  involves  a  quasi-infringe- 
ment  of  the  interlocking  rules,  which  prescribe 
generally  for  the  protection  of  running  roads, 
without  reference  to  their  individual  importance. 
But,  as  in  wayside  stations  the  main  line  alone  is 
used  by  fast  through  traffic,  the  protection  of 
which  is  the  raison-d'etre  for  interlocking,  while 
the  loop  is  used  only  by  stopping  trains,  for 
which  the  protection  afforded  by  interlocked  traps 
would  not  ordinarily  be  considered  necessary,  it 
appears  to  be  a  reasonable  compromise,  in  this 
class  of  station  (assuming  that  the  exigencies 
of  shunting  preclude  the  general  adoption  of  the 
more  perfect  type.  Fig.  9),  to  treat  only  the 
main  line  as  a  running-road  for  interlocking  pur- 
poses. 

Dead  Sidings  vs.  Loops.  The  inherent  defect 
of  the  dead  siding  form  of  lie-bye  is  the  delay 
involved  in  backing  a  train  into  or  out  of  it. 
When  traffic  is  heavy,  such  delays  mount  up. 
Even  with  the  simplest  system  of  interlocking,  the 
time  spent  by  a  heavy  train  in  entering  and  emerg- 
ing from  a  dead  siding  is  almost  equal  in  many 
cases  to  that  which  it  would  occupy  in  running 
between  two  neighboring  stations.  On  account  of 
this  defect,  although  a  yard  arranged  on  the  plan 
just  described  would  reduce  the  delay  to  a  mini- 
mum, traffic  officers  do  not  take  kindly  to  the 
dead  siding  principle  for  crossing  purposes,  and 
would  welcome  any  loop  system  that  combined 
facility  of  movement  with  safe  working.  Where 
the  platform  is  on  the  straight,  it  is  customary 
for  a  second  loop  to  take  off  the  first,  and,  al- 
though in  the  absence  of  efficient  trapping  this 
arrangement  is  not  conducive  to  the  safety  of' 
fast  through  trains,  it  undoubtedly  saves  time 
when  three  trains  have  to  be  dealt  with.  It  is 
worth  while  considering,  therefore,  whether  a 
second  loop  can  be  provided  without  sacrificing 
any  of  the  principles  involved  in  the  adoption  of 
the  type  shown  in  Fig.  ID. 

Accepting  the  two  hypotheses  that  a  raised  plat- 
form is  not  necessary  and  that  tracks  may  inter- 
vene between  the  "permanent"  platform  and  a 
stopping  passenger  train,  it  would  be  easy,  by 
setting  back  the  permanent  platform  another  15 
ft.,  to  introduce  a  second  loop  betwe;en  the  first 
loop  and  the  platform.  The  straight  would  still 
be  used,  in  the  ordinary  course,  for  the  reception 
of  trains,  passengers  merely  having  to  cross  two 
intervening  tracks  instead  of  one.;  and  for  the 
crossing  of  two  trains  the  straight  and  the  first 
loop  would  be  used  as  before.  But  when  three 
trains  have  to  be  accommodated  there  is  no  doubt 
that  the  second  loop  would  be  used  on  all  occa- 
sions in  preference  to  the  lie-bye.  ■  The  latter 
would  thus  become  a  goods-siding  only.  In  the 
case  of  side-tracking  a  goods-train  and  a  pas- 
senger train,  the  passenger  train  would  take  the 
platform  line  and  the  goods-train  the  middle  line. 
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as  a  nutter  of  course,  no  matter  which  train  ar- 
rived first.  The  goods-train  might  even  be  able 
to  carry  oo  its  shunting  during  the  interval. 

The  second  loop  therefore  presents  considerable 
advanuges,  but  it  is  doubtful  whether  it  could  be 
safely  used  without  complicating  the  interlocking 
arrangements.  Supposing  the  interlocking  to  be 
initially  confined  to  the  facing  points  of  the 
main  line,  combined  with  the  use  of  coupled 
cross-overs,  as  described  in  connection  with  Fig. 
10,  the  insertion  of  a  second  loop  would  involve 
two  scu  of  facing  points  for  all  trains  turned  off 
the  main  line.  If  such  trains  had  continuous 
brakes,  it  would  certainly  be  necessary  to  ensure 
the  correct  setting  of  the  second  facing  points 
before  the  loop  signal  was  lowered.  This  could 
only  be  done  by  extending  the  system  of  inter- 
locking so  as  to  provide  for  three-armed  inter- 
locked signals  at  the  main  line  facing  points,  the 
third  arm*  referring  to  the  second  loop.  The 
expenditure  involved  in  such  extra  interlocking 
would  not  be  justified  except  perhaps  at  selected 
stations  of  growing  importance. 

Bat  in  laying  out  a  new  line  of  railway  the 
future  development  of  waysjde  stations  can  never 
be  foreseen  with  any  certainty.  It  has  often  hap- 
pened that  a  station  which  has  originally  been 
inserted  midway  between  two  other  stations 
merely  for  crossing  purposes,  and  for  no  other 
reason,  has  subsequently  dewjoped  a  local  traffic 
which  has  necessitated  in  the  course  of  a  few 
years  its  expansion  out  of  all  recognition.  It  is 
therefore  necessary,  when  first  laying  out  a  sta- 
tion, no  matter  how  insignificant  its  traffic  pros- 
pects may  appear  at  the  time,  to  allow  for  future 
development  The  author  therefore  ventures  to 
suggest  that  when  the  platform  on  loop  type  of 
station,  as  shown  in  Fig.  9  or  Fig.  10,  is  adopted, 
the  permanent  platform  should  be  set  sufficiently 
far  back  to  enable  a  second  loop  to  be  put  in  at 
any  future  time,  if  found  necessary.  This  in- 
volves merely  placing  the  station  building  about 
15  ft.  farther  back  than  it  would  otherwise  be  in 
the  first  instance.  , 

In  conclusion,  the  author  desires  to  acknowledge 
the  assistance  afforded  him  in  the  preparation  of 
this  paper,  not  only  by  personal  intercourse  with 
various  railway  officers  in  India,  but  also  by  thei 
various  publications  of  the  late  Technical  Section 
ol  the  Indian  Public  Works  Department,  issued 
under  the  personal  direction  of  Mr.  C.  \V.  Hod- 
vwi,  C.  S.  I.,  M.  Inst.  C.  E.,  late  Secretary  to  the 
Government  of  India  fof  Railways 


.V.\  Automatic  Railway  Crossing  G.\te  for 
ejectrtc  railways  is  in  use  on  an  interurban  elec- 
tric road  near  Montrcau,  Austria.  It  is  a  light 
pole  pivoted  in  a  small  housing  at  one  side  of  t!|e 
road*ay,  and  counterbalanced  so  as  normally  to 
<itand  vertical.  It  is  operated  by  a  i-io-h.-p. 
*eries-wound  electric  motor,  using  current  from 
the  trolley  wire.  The  motor  is  mounted  in  the 
housing  above  the  axis  of  the  gate  and  drives 
through  a  reduction  gear  a  worm,  on  which  a, 
cable  may  be  wound.  The  cable  is  fastened  at' 
one  end  to  the  counterbalance  weight  of  the  gate 
and  at  the  other  to  the  worm,  the  action  of  the 
motor  being  to  wind  up  the  cable  and  raise  the 
connterweight,  thus  lowering  the  gate.  The  last 
few  turns  of  the  worm  are  of  rapidly  increasing 
radius,  so  that,  at  the  end  of  the  wind,  the  in- 
creased leverage  stops  and  holds  the  motor ;  when 
the  current  is  cut  off,  the  motor  releases  and  the 
counterweight  unwinds  the  cable  and  raises  the 
gate.  Operation  of  the  gates  is  rendered  automatic 
by  an  au;tiliary  wire,  which  is  strung  beside  the 
trolley  wire  jiear  the  crossing,  so  that  the  bow 
collector  of  the  car,  in  approaching,  makes  con- 
tact with  it  and  admits  current  from  the  trolley 
wire;  the  auxiliary  wire  connects  with  the  motor, 
▼-hich  holds  the  gate  down  as  long  as  the  car  is 
nr-ar  the  crossing. 
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Many  structures  of  the  New  York  Barge  Canal 
must  necessarily  be  built  on  pile  foundations, 
which  will  be  located  in  earth  of  variable  sup- 
porting power.  In  the  preparation  of  the  plans 
and  specifications,  the  piles  are  spaced  so  as  to 
have  a  certain  maximum  loading,  and  provision 
is  made  for  driving  test  piles  to  determine  the 
length  required  to  bear  this  load. 

In  order  to  secure  uniformity  in  conducting 
these  tests,  the  following  instructions  were  pre- 
pared and  Diagrams  i  and  2  were  constructed  to 
facilitate  the  work  in  the  field,  as,  by  their  use, 
the  safe  load  for  any  pile  may  be  instantly  deter- 
mined. ■■'■■ 

Instructions. — Where  test  piles  are  driven,  to 
determine  the  length  required  in  foundations  of 
structures,  the  safe  load  will  be  determined  by 
the  following  formuI?e:  '■    '.''    i'^rvrirl 

1.  For  drop  hammer  Z,  r -  2  w/i  -f-'lji  -f^'^i').'''  ' 

2.  For  steam  hammer  L  =  2  wh^-r-  (^4-'  at). 
Where  L  =  safe  load,  in  pounds ;  w  =  weight 

of  hammer,  in  pounds;  h  =  fall  of  hammer,  in 
feet,  and  s  lit 'iiJsneti'atibn'uftd^'lait- blow,'' iri' 
inches.'''''^  '''■■''■■'•  ■  -  ■■'■•"-    ■-'•  m  •  n  Ji/M     .>1     I 

The  required  load 'is  indicated  '6ft'' the-' plans 
and  in  the  specification^:  '    '    '  •    ■  '. '  '  '-••"' 

Test  pfles  must  be  drivSn  ih  'the  f6utidaii6h,; 
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Fa//  of  /iammer-  rn  Fe^ 

Safe  Load  on   Piles  Driven    with    Drop    Hammer. 

Follow  tie  diagonal   line   for  the  weight  of   the   ham  nier   to   its   intersection   with    the  y'ertical  line  giving  the 
fall  of  the  tiammcr;   from  this  ooint  follow  the  horizontal  line  to  its  intersection  with  the  di4^6tial  line  giving  the 
penetration;  from  tbu  point  follow  the  vertical  line  to  the  top  of  the  diagram  where  the  safe  load  is  stated 


after  the  same  has  been  fully  excavated.  One 
test  pile  shall  be  driven  for  each  500  piles,  or 
less,  in  the  structure,  but  not  less  than  three  piles, 
of  each  class,  for  each  structure,  and  they  shall 
be  located  so  as  to  develop  the  'conditions  ovejr  ■ 
the  entire  area. 

If  the  test  is  to  be  made  with  a  drop  hammer, 
mark   the   leads   of   the   pile   driver   in    feet    (as 


shown  on  the  accompanying  sketch)  and  ascerr, 
lain  the  weight  of  the  hammer.  Select  a  pile', 
somewhat  longer  than  the  probable  length  re- 
quired and  drive  same.  When  the  penetration  | 
luider  each  blow  becomes  appro.ximatcly  uniform, 
and  but  a  fraction  of  a  foot,  stop  the  driving,  and ' 
let  the  hammer  rest  on  top  of  the  pile.  ,     '' 

Make  a  pencil   mark  on   the  leads  just  at  the 
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bottom  of  the  hammer  and  note  the  position,  as 
indicated  by  the  scale  on  the  leads. 

Now  instruct  the  engine  runner  to  strike  ten 
blows  on  the  pile,  raising  the  hammer  to  about 
the  same  height  (15  to  20  ft.)  each  time,  before 
letting  it  fall. 

Stand  in  front  of  the  pile  driver  and  note  the 
height  reached  by  the  bottom  of  the  hammer  be- 
fore each  blow. 

On  the  completion  of  the  ten  strokes  average 
the  height  reached  by  the  hammer. 

Let  the  hammer  rest  on  top  of  the  pile  and 
make  a  second  pencil  mark  on  the  leads. 

Find  the  average  fall  of  the  hammer  by  taking 
the  mean  of  the  two  pencil  marks,  on  the  scale 
of  the  leads,  and  deduct  from  the  average  height 
reachj^^iy  tfie^harnra^..    Jy^easure  carefully,  witli 
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A  third  edition  of  Mr.  Chas.  H.  Sames' 
"Pocket-book  of  Mechanical  Engineering"  has 
just  appeared.  Previous  editions  were  noted  at 
some  length  in  this  edition,  and  it  is  only  neces- 
sary to  say  that  in  the  new  edition  of  this  valu- 
able little  pocket-book,  information  has  been  add- 
ed concerning  high-speed  tool  steel,  based  upon 
the  well-known  paper  presented  by  Mr.  F.  W. 
Taylor  before  the  American  Society  of  Mechani- 
cal Engineers  a  year  ago,  on  the  specific  heat  of 
superheated  steam,  on  several  features  of  ma- 
chine design,  and  on  reinforced  concrete,  the 
information  under  the  last  head  being  largely 
based  upon  the  report  of  the  British  Committee 
on  reinforced  concrete. ,  This,  pocket-book,  is  sold 
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Safe  Loacf  on   Piles   Driven   with  Steam   Hammer, 


rail  of  Hammer  in  Fo«t- 


i;!.;,7    l^ijn:;    .[:Py. 


I'ollow   the  diagonal  line  for  the  weight   of   the   hammer  to  its   intersection   with    the  vertical  ,line^y«»g.,tl^«!j 
fall  Ql  the  hammer;   from  this  point  follow  the  horizontal  line  to  an   intersection  with  the' (lUgopal   line  giving  ^e 
penetration;  on  the  top  of  the  vertical  through  this  point  will  be  foundthe  safe  load.  :'  i    u    "'"-  .  ■'  •    i'  '     l-.,.';^ 


a  rule,  the  distance  between  the  .pewil  marks,  in 
inches,  and  the  result  is  the  total  penetratiejp,,^^, 
the  pile  under  the  ten  blows  of  the  hammer  .r.;,,,  ,| 

Assume  that  one-tenth   of  this   amount   iS(,tl|e, 
penetration  under  the  last  blow.  .;  •  ■ 

The  weight  of  the  Iiammer,  the  fall  of  the  ham- 
mer and  penetration  under  the  last  blow  are  now 
known  and  the  safe-  load  may  be  calculated  jay 
the  formula,  or  may  be  taken  off  Diagram  I. 

Repeat  the  process,  if  necessary,  until  the  pile 
is  driven  to  a  depth  that  gives  the  required  sup- 
porting power.  Measure  the  length  of  pile  ex- 
tending above  the  plane  of  the  cut-ofif  and  de-  ■ 
duct  from  the  original  length  of  the  pile;  the  re- 
sult is  the  length  required. 

If  the  test  is  to  be  made  with  a  steam-  ham- 
mer, no  particular  preparation  is  necessary  be- 
yond learning  the  weight  of  the  striking  part  and 
the  normal  stroke  of  the  hammer. 

The  average  penetration  under  t_en  blows  of  the 
hammer  should  be  used  as  above,  and  the  safe 
load  may  be  determined,  either  from  the  for- 
mula or  by  Diagram  2. 


at  $2  by  the  author,  whose  address  is  542  Braxn-, 
hall  Ave.,  Jersey  City,  N.  J. 


In  February  of  this  year,  Dr.  W.  MichaeKs 
read  an  interesting  paper  before  the  thirtieth  an- 
nual meeting  of  the  Association  of  German  Port- 
land Cement  Manufacturers,  which  has  just  been 
translated  by  his  son  and  published  under  the 
title  of  "The  Hardening  Process  of  Hydraulic, 
Cement."  It  is  an  explanation  of  the  more  im- 
portant experiments  Dr.  Michaelis  has  been  con- 
ducting for  many  years  for  the  purpose  of  as- 
certaining what  phenomena  occur  when  cement 
hardens,  and  gives  various  deduction  from  these 
experiments  which  may  be  summarized  in  the 
following  quotations  from  the  monograph :  "All 
the  phenomena  are  easily  reduced  to  and  found 
to  be  based  upon  the  following  two  processes: 
I,  Formation  of  a  colloidal,  fundamental  sub- 
stance, composed  of  calcium  hydro-silicates,  cal- 
cium hydro-aluminates,  and  calcium  hydro-fer- 
rites,  which  forms  the  characteristics  and  essen- 
tial   part   of    all    hydraulic    cements    and-  is    the 
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cause  of  their  hydraulicity.  2,  Formation  of  cry- 
stalloids, as  for  instance,  calcium  aluminates, 
calcium  sulphates,  calcium  and  magnesium  car- 
bonates and  calcium  sulpho-aluminates,  which  as 
a-  rule  increase,  even  sometimes  considerably  in- 
crease, the  strength  of  the  ground  mass  in  which 
thej  are  embedded,  but  which  at  the  same  time 
cause  formation  of  cracks  within  the  hardened 
colloids,  thus  admitting  solutions  and  leading  to 
destruction;  in  other  words,  existence  of  proper- 
ties of  crystallation,  which  are  the  cause  of  in- 
stability and  short  life  of  the  hydrauic  cement." 
(Chicago,     Cement    &  Engineering     News,     50' 


There  are' ifew  subjects  now  attracting  men; 
attention  from  engineers  interested  in  the  main- 
tenance of  railway  track  than  that  of  the  effect 
of  trains  upon  rails  and  their  fastenings.  The 
Pennsylvania  Railroad  Co.  is  now  conducting 
elaborate  tests  to  ascertain  just  what  is  the  ef- 
fect of  both  steam  and  electric  locomotives  on 
tracks,  and  when  the  results  of  this  invcstiga 
tion  are  made  public,  the  information  will  be 
of  the  highest  valne.  Until  then,  the  engineer 
will  find  the  most  experimental  information  orf 
the  subject  in  the  valualile  monograph  by  G:' 
Cuenot,  which  has  recently  been  translated  by 
Mr.  W.  C.  Cushing,  chief  engineer  of  mainteir-' 
ance  of  way  of  the  Pennsylvania  Lines  West. 
This  monograph,  entitled  "Deformation  of  Rail- 
road Tracks  and  the  Means  for  Remedying 
Them,"  gives  the  results  of  many  experiments' 
on  the  lines  of  the  Paris-Lyons-Mediterranea'rr 
Ry.  This  method  of  securing  information  i"! 
the  direct  opposite  of  the  elaborate  theoretical 
studies  based  on  assumptions  which  have  been 
made  by  a  number  of  German  engineers.  The 
deformations  studied  include  creeping,  the  re- 
duction of  gauge  on  tangents,  the  spreading  of 
gauge  on  curves,  the  compression  of  tie  at  \ti 
supports,  the  tearing  out  of  screw  spikes,  thfe' 
poor  holding  of  the  joints,  and  the  vertical  defor-" 
mation  of  the  rail.  The  investigations  indicate,' 
according  to  the  author,  t'hat  these  deformations 
are  due  mainly  to  the  bending  of  the  cros.5t'e 
and  the  longitudinal  movement  of  the  tracks. 
The  experiments  further  indicate  that  the  por- 
tion of  the  tie  which  actually  transmits  an  ap- 
preciable load  to  the  ballast  is  quite  limited,  ex- 
tending 13  to  16  in.  from  the  point  of  applica- 
tion of  the  load  in  the  tests  under  considera- 
tion. The  apthor  believes  that  the  rail  joint 
should  be  redesigned  and  supported  by  a  tie,  on 
the  ground  that  elasticity  is  given  to  the  track 
by  the  tie,  by  the  sinking  in  the  ballast  and  the 
roadbed.  The  best  results,  in  his  opinion,  will 
be  attained  by  the  use  of  a  strong .  composite 
crosstie  consistmg  of  relatively  short  ties  of 
wood,  one  under  each  rail,  connected  by  suitable 
bars  and  reinforced  by  steel  plates.  This  tie  cai 
be  made,  so  as  to  give  a  stronger  and  morci 
elastic  track  than  the  usual  form,  he  states.  Itjj 
is  evident  that  these  conclusions  will  not  be  ac-, 
cepted  by  most  American  engineers  until  they 
have  been,  .thoroughly  studied,  and  submitted  to 
further  tests,  yet  the  monograph  is  such  a  valua- 
ble contribution  to  the  subject  of  track  deforma^., 
tion  that  it  deserves  a  very  careful  study.  (Ne^y, 
York,  !I}je, Railroad  Gazette,  $2.00.) 


Letters  to  the  Editor. 


How   CoNCRETB   Failures   C.\n   be   Avertep. 

Sir:   There  are  three  vital  points  that  should, 
be  taken  into  consideration  by  the  owner  be?or^., 
placing  a  reinforced   concrete  build'ng  contract:- 
First,  the  design ;  second,  the  inspection  of  ma- 
terials; third,  the  execution  of  the  work..,,       ,,     ■■ 

As  a  general  rule,  the  owner  knows-  but  very 
little  about  the  theoretical  design  of  structures. 
He  has  in  mind  the  type  of  building,  the  spac- 
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ing  of  colnnuis  and  the  story  heights,  and  a  gen- 
eral idea  of  the  outside  appearance,  elevation, 
siies  of  windows,  etc.  The  structural  design 
should  be  handled  by  an  engineer — always  an  en- 
gineer— and  always  one  with  a  historj-  behind 
him  of  successful  work  in  reinforced  concrete. 
By  successful,  we  mean  an  engineer  whose  rec- 
ords of  design  are  not  records  showing  a  long 
series  of  experiments  dotted  here  and  there  with 
failures,  but  rather  a  record  showing  a  large 
number  of  buildings  without  a  failure.  The  own- 
er should  carefully  examine  these  records  before 
he  places  his  order  for  design. 

The  logical  place  of  doing  blacksmith  work  on 
steel  reinforcement  is  in  a  central  blacksmith 
shop,  where  men  are  constantly  employed  on  the 
ume  line  of  work,  and  not  on  the  job  using  labor 
that  is  not  familiar  with  the  construction  and 
where  shop  facilities  are  few.  The  steel  work 
for  beams  and  girders  should  be  fabricated  into 
frames  and  shipped  to  the  job  complete  ready  to 
drop  into  the  forms.  Bearing  these  ideas  in 
mind,  the  owner  can  rest  free  regarding  a  cor- 
rect design. 

In  order  to  reduce  inspection  work  on  the  job, 
the  simplest  system  of  steel  work  should  be  se- 
lected. The  simplest  system  is  essentially  a  built- 
up  girder  and  beam  system  shipped  to  the  job 
ready  for  placement,  thus  throwing  the  black- 
smith inspection  at  the  shop  where  it  belongs. 
TTie  cement  used  on  reinforced  concrete  should 
be  carefully  tested,  preferably  at  the  mill,  so 
that  cement  when  it  lands  on  the  job  is  ready 
to  use.  The  inspection  of  the  work  in  progress 
cbonid  be  made  by  a  man  thoroughly  familiar 
with  cement,  concrete  and  steel  reinforcement 

TTie  owner  should  restrict  the  bidders  to  re- 
liable contractors  with  good  financial  backing, 
who  have  successfully  executed  a  number  of  re- 
inforced concrete  contracts.  The  contract  should 
be  finally  placed  with  a  firm  thoroughly  versed  in 
ever}'  phase  of  reinforced  concrete  construction. 
If  owners  who  are  contemplating  the  erection  of 
reinforced  concrete  structures  will  adhere  strictly 
to  the  points  related  above,  the  possibility  of  fail- 
ure will  be  a  minimum. 

Very  truly  yours, 

E.  N.  Hunting. 

YouNcsTOWN,  Dec.  10. 


Failitkes  op  Steel  Beams. 

Sn:  I  have  recently  had  a  peculiar  experience 
with  some  structural  steel  which  I  think  may  be 
of  interest  to  your  readers.  I  am  constructing  a 
power  house  at  Fall  River,  Mass.,  for  the  Ameri- 
can TTiread  Co.,  and  used  for  the  boiler  house 
roof  65-lb.,  ao-in.  sUndard  I-beams,  their  length 
varying  from  25  to  30  ft. 

In  unloading  the  first  shipment  of  these  beams 
they  were  rolled  oflF  the  side  of  a  flat  car,  falling 
about  4  ft  onto  level  soft  earth.  One  of  the 
beams  was  broken  as  shown  in  the  illustration 
herewith.  The  break  was  perfectly  straight  and 
extended  from  one  flange,  through  the  web,  to 
the  opposite  flange.  The  fracture  was  perfectly 
new  and  showed  no  signs  of  defects.  It  was  also 
found  that  a  crack  had  developed  from  some 
riret  holes  in  the  top  flange,  running  from 
the  rivet  holes  to  the  outside  of  the  flange. 

In  handling  two  other  beams  of  this  same  ship- 
ment they  were  tipped  off  some  timber  rolls, 
dropping  about  6  in.  to  the  ground,  and  in  hand- 
ling in  this  way  the  beams  developed  cracks  in 
one  of  the  flanges,  in  each  case  through  a  section 
where  rivet  holes  had  been  punched.  These 
ccacks  extended  from  one  side  of  the  flange  to 
the  opposite  side  and  into  the  web  slightly. 

The  manufacturers  of  these  beams  examined 
them,  took  samples  from  them  and  reported  in  a 
few  days  that  they  were  absolutely  unable  to  as- 
sign any  cause  for  the  beams  acting  in  this  pecu- 
niri.way,  that  both  chemical  and  physical  tests 


showed  them  fully  up  to  standard  specifications. 

I  decided  to  use  the  balance  of  the  shipment 
that  showed  no  signs  of  fracture,  after  testing 
them  under  full  load  conditions.  In  order  to  do 
this  I  built  a  platform  and  loaded  it  with  brick, 
and  then  placed  a  beam  under  the  platform  and 
raised  the  load  on  it  thus  bringing  the  maximum 
strain  upon  these  beams.  They  all  withstood  this 
test,  even  the  ones  that  had  cracked  through  the 
flange,  and  as  I  was  in  a  great  hurry  to  get  the 
roof  on  the  boiler  house  1  accepted  them  and 
have  used  them.  The  three  beams  that  showed 
rupture  have  been  replaced. 

1  had  chemical  analyses  made  of  the  beam  that 
cracked,  taking  samples  from  twelve  different 
points,  Nos.  I,  2  and  3  being  at  one  end;  Nos. 
4,  5  and  6  at  one  side  of  the  crack,  Nos.  7,  8  and 
9  at  the  other  side  of  the  crack,  and  Nos.  10,  11 
and  12  at  the  second  end.  These  analyses  are  as 
follows : 
No.  C.  Mn.  P.  S. 

1       0.21  0.60  0.103  0.045 

3      0.3[  0.61  0.099  0.048 

3     0.31  0.61  0.1004  0.059 

4     0.33  0.64  o.  Ill  0.054 

5      0.31  0.62  o.  112  0.053 

,°    o-»>  0.65  0.133  0.071 

7      0.23  0.66  0.133  0.065 

8    0.19  0.64  0.131  0.063 

9      0.23  0.6s  0.133  0.06 

<o    0.19  0.61  0.114  0.057 

'■      0.23  0.62  0.137  0.064 

'^     0.22  0.63  0.133  0.073 

*.\  determination  of  the  silicon  at  this  point  was  also 
made,  giving  0.014. 

These  analyses  all  show  very  high  percentage 
of  phosphorus  and  it  seems  to  me  this  is  where 
the  trouble  lay. 


A  Cracked   Beam. 

I  shall  be  glad  to  know  from  your  various  cor- 
respondents whether  or  not  they  have  ever  ex- 
perienced anything  of  this  kind  with  structural 
steel,  and  I  would  also  like  to  know  if  there 
is  any  way  that  one  may  be  sure  of  not  putting 
such  material  into  structures.  It  seems  to  me 
there  ought  to  be  some  method  devised  so  that 
each  and  every  beam  could  be  carefully  tested, 
if  we  are  going  to  receive  such  material  from 
reputable  manufacturers. 

Yours  very  truly, 

Samuel  M.  Green. 

HoLYOKE,  Mass.,  Dec.  14. 


Power  Development  near  Chattanooga. 

Sir:  Referring  to  the  description  in  the  Dec. 
7  number  of  The  Engineering  Record,  of  the 
Chattanooga  &  Tennessee  River  Power  Co.'s 
plant,  we  wish,  as  consulting  engineers  for  W. 
J.  Oliver,  to  correct  certain  statements  made 
in  this  article  concerning  the  conditions  govern- 
ing the  construction  of  the  work  and  the  prog- 
ress made. 

The  matter  of  the  fulfillment  of  the  contract 
made  between  Anthony  N.  Brady,  of  New  York, 
the  banker  financing  the  work,  and  W.  J.  Oliver, 
the  contractor,  is  now  in  dispute,  and  all  of  the 
work  has  been  temporarily  shut  down  until  the 
differences  are  adjusted.  The  original  contract 
between  these  two  parties  was  signed  in  October, 
1905.  but  little  progress  was  made  for  a  year  and 
a  half,  due  principally  to  high  water.     It  might 


be  noted  here  that  during  the  past  year  slack 
water  navigation  on  the  Tennessee  River  was 
possible  during  the  entire  year.  This  is  the  first 
time   on   record   that   such   was   the  case. 

In  the  spring  of  this  year,  the  Power  Company 
realizing  that,  through  no  fault  of  the  contractor, 
it  would  be  impossible  to  complete  the  work 
within  the  specified  time  limit  of  two  years,  made 
a  supplemental  agreement  extending  the  period 
of  time  20  months  from  May  lo,  1907.  It  was 
specified  in  this  contract  that  a  superintendent 
should  be  employed  by  the  contractor,  acceptable 
to  the  engineer,  and  at  the  suggestion  of  Col. 
John  Bogart,  engineer  for  Mr.  Brady  and  con- 
sulting engineer  for  the  Power  Co.,  such  a  man 
was  employed.  Little  progress,  however,  was 
made  under  his  management,  until  finally,  in 
August  the  contractor  supplanted  this  super- 
intendent with  a  man  of  his  own  choice,  and  since 
that   time   the   work  has   progressed   rapidly. 

In  your  description  of  this  plant  it  is  men- 
tioned that  at  the  time  of  writing  (middle  of 
October)  "the  only  evidences  of  progress  are 
shown  in  the  partly  completed  core  wall  for  the 
embankment  and  a  coffer  dam  for  the  lock,  which 
has  been  raised  to  only  10  ft.  above  low  water 
mark."  Referring  to  the  records  of  this  work,  I 
find  that  the  entire  core  wall  was  completed  Oct. 
5,  and  the  photographs  shown  of  the  wall,  lock, 
basin  and  cableway  tower  were  taken  about  Aug- 
ust 10,  instead  of  at  the  time  of  writing.  On  Oct. 
15  there  had  been  installed  a  complete  contractor's 
plant  costing  several  hundred  thousand  dollars, 
and  on  that  date  450  men  were  on  the  contractor's 
pay  roll. 

At  the  present  date  all  the  lock  excavation  is 
completed,  it  having  been  found  necessary  to 
go  6  ft.  below  the  grade  called  for  by  the  plans. 
Extensive  quarries  have  been  stripped  and  opened 
up,  and  derricks  erected  and  S.ooo  cu.  yd.  of 
stone  taken  out.  A  railroad  three  miles  in  length 
to  the  dam  was  completed  Nov.  20.  This  road 
was  graded  and  rail  laid  in  six  weeks.  I  might 
add  that  the  soundings  and  test  pits  showing  the 
depth  of  rock  were  inaccurate,  and  this  caused 
considerable  delay  in  the  construction  of  the  cof- 
fer dams.  It  was  necessary  to  extend  the  foun- 
datioji  in  the  core  wall  17  ft.  below  the  orig- 
inal foundation  line  shown  on  the  profile,  and 
a  bed  of  indurated  gravel  over-lying  the  lock 
had  an  average  thickness  of  15  ft.  instead  of  7  ft. 
as  shown.    ' 

The  work  on  the  south  side  of  the  river  has 
likewise  made  good  progress  during  the  past 
three  months,  and  at  the  present  time  the  tail 
race,  forebay  and  power  house  foundation  have 
been  excavated  to  an  average  depth  of  about  20 
ft.  The  delay  in  this  work  was  caused  by  in- 
creasing the  cross-section  of  the  embankment 
from  a  2:1  slope  to  a  4:1  slope,  requiring  a  large 
additional  amount  of  earth  excavation  to  be 
raised  a  distance  of  60  ft.  to  place  on  this  em- 
bankmertt,  whereas  this  earth,  as  contemplated 
on  the  original  plan,  could  have  been  wasted. 
This  embankment  is  partially  completed,  and,  as 
previously  mentioned,  the  concrete  core  wall  of 
the  embankment  was  completed  Oct.  5. 

The  writer,  accompanied  by  Major  Thos.  B. 
Lee,  of  Charlotte,  N.  C,  chief  engineer  of  the 
Southern  Power  Co.,  has,  during  the  past  week, 
made  a  thorough  inspection  of  the  work  done 
and  of  the  contractor's  plant  installed  and  we  are 
both  of  the  opinion  that  the  work  has  made 
reasonable  progress,  considering  the  conditions 
which  have  been  encountered,  and  that  the  plant 
is  a  complete  one,  in  excellent  working  condi- 
tion (most  of  it  being  new)  and  entirely  adequate 
for  the  purpo.se  intended. 

I  do  not  wish  to  go  through  the  merits  of  the 
case  now,  but  I  think  it  is  only  proper  that  the 
conditions   of   this   work   be   correctly   set   forth. 
Very  truly  yours, 
Washington,  Dec.  14.       Francis  R.  Weller. 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Encinesks.  Secretary, 
Charles  Warren  Hunt,  j2o  West  57th  St.,  New  York. 
Annual  Convention,   City  of  Mexico,  July  8-13,   1907. 

AuEKicAN  Society  of  Mechanical  Engineers.  Sec- 
retary,   Calvin   W.    Rice,   29   West   39th    St.,    New   York. 

American  Institute  of  Electrical  Engineers.  Sec- 
reUry,    Ralph    W.    Pope,   29   West    39th    St.,    New   York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond,  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,  Jr.,    Chicago. 

American  Instituti  of  Architects.  Secretary,  Glenn 
Brown,  Washington,    D.    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  Eii- 
OINEERS.  Secretary,  W.  M.  Mackay,  113  Beekman  St., 
New  York.  Semi-annual  meeting.  Milwaukee,  Wis.,  July 
18-19,    1907- 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Qement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,  Boulder,  Col. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg.  University  of  Pennsylvania, 
Philadelphia,  Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W,  Tillson,  Room  12,  Municipal 
Building,    Brooklyn,    N.   Y. 

Association  of  Railway  Superintendents  of  Bridgm 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H. 

American  Railway  Engineering  and  Maintenance 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,   Charleston,  S.  C. 

American  Street  and  Interhrban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St.,   New   York. 

American  Foondrymeh's  Association.  Secretary, 
Richard  Moldenke,   P.  O.   Box  432,   New  York 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.  L.   Lyle,  39   Cortlandt  St.,   New  York. 

American  Public  Works  Association.  Secretary,  W. 
H.   Flint.   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  Land  Title 
Building,   Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard   L.    Humphrey,    Harrison    Building.   Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
Ycik. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst.  Columbus,  O. 


AN    IMPORTANT   CONTRACT   FOR   MASON- 
RY AND    EARTHWORKS. 

The  Board  of  Water  Supply  of  New  York  City 
has  called  for  bids  on  the  largest  single  contract  ever 
undertaken  by  an  American  city,  except  that  for  the 
coonstruction  of  the  first  New  York  subway.  It  is  for 
building  the  great  masonry  and  earth  dams  of  the 
Ashokan  Reservoir  in  the  Catskill  Mountains,  which 
were  briefly  described  in  this  journal  on  May  11 
The  terms  of  the  contract  contain  a  number  of  very 
important  innovations  which  are  likely  to  make  the 
work  unusually  attractive,  such  as  the  payment  of 
interest  on  all  sums  due  the  contractor  and  not 
promptly   settled. 

The  Board  of  Water  Supply  last  week  received  per- 
mission from  the  Board  of  Estimate  anad  Apportionment 
to  change  the  line  of  the  Catskill  Aqueduct  from  the 
Ashokan  Reservoir  to  the  Hudson  River,  and  the 
application  for  the  change  will  now  be  submitted  to  the 
State  Board  of  Water  Supply.  The  new  line  leaves 
the  reservoir,  near  Esopus  gorge,  about  five  miles  west 
of  the  previously  chosen  point,  and  then  runs  south- 
ward from  five  to  eight  miles  west  of  the  original 
line  and  crosses  the  Hudson  River  about  eleven  miles 
below  the  crossing  previously  selected.  The  most 
favorable  site  for  the  crossing  is  at  Storm  King  Mt., 
where  the  river  is  not  quite  a  mile  wide,  and  where 
a  deep  rock  tunnel  can  probably  be  driven.  To  pre- 
pare for  the  contingency,  however,  that  further  study 
may  prove  the  crossing  at  this  point  to  be  impracticable, 
the  Board  has  presented  in  its  application  an  alterna- 
tive line,  differing  only  in  the  river  crossing,  which 
is  at  Denning  Point  under  Newburgh  Bay,  where  the 
river  is  about  one  and  one-half  miles  wide,  and  should 
this    route    be    selected    the    shield    method    or    some    sys- 


tem   of    sinking    the    tube    in    sections,    or    an   equivalent 
method,    would    have    to    be    used. 

Indications  are,  however,  that  a  satisfactory  crossing 
can  be  made  at  Storm  ls.ing  Mt.  The  new  route  west 
of  the  river  not  only  affords  a  better  line,  but  shortens 
the  Rondout  Aqueduct,  a  feeder  of  the  Catskill  Aque- 
duct, about  seven  miles,  and  taps  the  Ashokan  Reser- 
voir at  a  more  favorable  point,  where  the  water  is 
much  deeper  than  in  the  shallower  eastern  end  of  the 
reservoir. 


A    NEW    CONCRETE    MIXER. 

About  two  years  ago  a  continuous  concrete  mixer  hav- 
ing a  number  of  new  features  was  devised,  but  its 
owners  did  not  push  it  and  eventually  sold  it  to  the 
Eureka  Machine  Co.,  of  Indianapolis.  This  company 
submitted  it  to  the  most  severe  tests  and  made  what- 
ever improvements  seemed  desirable  in  the  light  of  this 
experience.  As  now  built  it  is  a  combination  of  two 
machines,  one  for  measuring  accurately  the  several  ma- 
terials  for  the  concrete  and  the  other  for  mixing  them. 
In   the    "Eureka"    machine,    as  the   new   mixer    is   called. 


the  machine,  but  in  practice  this  cannot  often  be  at- 
tained, as  there  are  always  interruptions  of  one  kind  or 
another  in  getting  the  material  to  or  from  the  machine. 
At  Schenectady,  N.  Y.,  recently  thirty-nine  large  wagon 
loads  of  sand  and  gravel  were  put  in  the  mixer  in  four 
hours. 

The  mixer  is  regularly  equipped  with  354-h.p.  air- 
cooled  gasoline  engine,  or  with  steam  engine  and  boiler, 
as  wanted,  or  they  can  be  furnished  with  water-cooled 
gasoline  engines  or  electric  motors.  A  simple  jaw  clutch 
on  the  slow  speed  shaft  is  used  to  stop  and  start  the 
machine  without  having  to  stop  the  engine.  This  places  ^ 
the  machine  absolutely  under  the  control  of  the  operator 
all  the  time. 

The'  factory  of  the  company  has  been  located  at  Jack- 
son, Mich.,  but  it  is  just  completing  at  Lansing,  Mich., 
a  new  factory,   giving  much  better   facilities. 


WILLIAM    FINDLAY    SHUNK. 

William    Findlay    Shunk,    civil    engineer,    died    at  hii 

home    in    Harrisburg,    Pa.,    on    Saturday,    June    22.  He 

was   born    at  that   city   on    Sept.   26,    1830,    and   was  the 
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the  measuring  device  consists  of  a  number  of  pocketed 
cylinders,  which  are  rather  clearly  shown  in  the  accom- 
panying phantomized  drawing.  Above  the  cylinders  for 
measuring  the  sand,  gravel  and  crushed  stone  are  rollers 
held  in  place  by  springs.  These  rollers  serve  to  keep 
the  pockets  of  the  feeder  just  full  of  material,  and  at 
the  same  time  provide  sufficient  flexibility  so  that  rough, 
coarse  material  will  pass  through  the  machine  without 
catching  or  giving  any .  trouble.  The  so-called  sand  bin 
will  handle  material  up  to  2-in.  screen,  and  the  crushed 
stone  bin  up  to  3-in.  screen  size. 

The  mixing  is  done  in  a  pug  mill  containing  a  large 
number  of  plow-shaped  paddles,  specially  designed  to 
handle  coarse  material  without  danger  of  catching  and 
to  stir  the  material  effectively.  The  cement  and  sand 
or  gravel  are  discharged  together  at  the  upper  end  of 
the  mixing  trough.  They  are  mixed  together  first;  then 
the  coarse  aggregate,  crushed  stone  or  large  gravel,  is 
added  and  thoroughly  mixed  in;  then  the  material  meets 
a  spray  of  water,  and  after  this  the  mass  is  thoroughly 
mixed  before  it  is  discharged  from  the  machine,  a  hood 
on  the  discharge  end  being  provided  to  take  care  of  the 
output    while    changing    wheelbarrows. 

The  output  of  the  machine  is  limited  principally  by 
the  ability  of  getting  material  to  it,  about  12  to  15  cu. 
yd.  per  hour  being  the  maximum.  The  machine  can  be 
worked  at  this  rate  with  a  crew  of  five  men,  the  makers 
state.      This   rate    is  on  an    absolutely   continuous   run   of 


son  of  Governor  Francis  Rawn  Shunk  and  the  grandson 
of  Governor  William  Findlay,  for  whom  he  was  named. 
He  was  educated  at  the  old  Harrisburg  Academy  and 
at  Dickinson  College,  and  then  entered  the  navy  as  a 
midshipman  in  1846.  At  the  death  of  his  father.  Gover- 
nor Shunk,  he  resigned  from  the  navy,  and  began  his 
career  as  an  engineer  on  the  Pennsylvania  R.  R.  He 
was  for  a  time  in  the  U.  S.  Coast  Survey  and  in  the 
government  service  during  the  war.  During  the  early 
years  of  his  professional  work  he  was  the  chief  engi- 
neer of  the  Dutchess  &  Columbia  R.  R.,  the  Connecticut 
Western  R.  R.  and  the  Lewisburg  &  Spruce  Creek  R.   R. 

He  was  an  associate  engineer  on  the  construction  of 
the  present  Pennsylvania  elevated  structure  at  the  Broad 
St.  Station  Terminal  in  Philadelphia,  and  went  from 
there  to  New  York  in  1877  to  take  charge  of  the  design 
and  construction  of  the  Metropolitan  Elevated  R.  R. 
His  was  the  "tnaster  mind  ifi  the  planning  of  the  9th 
Ave.  Elevated  R.  R.  with  the  reversed  curve  on  Phoenix 
columns,  at  iioth  St.,  so  long  an  object  of  wonder  to  the 
out-of-town  visitors  before  the  city  was  so  buift  up  as 
to  shut  the  structure  out  of  view.  The  Second  Ave. 
Elevated    R.   R,   was  his  design   also. 

At  the  opening  of  the  elevated  railroad  in  New  York, 
the  passengers  were  required  to  put  their  tickets  in  the 
chopping  boxes  after  they  had  ridden.  At  that  time 
two  rates  of  fare  existed,  10  cents  for  all  except  certain 
morning    and    evening    rush      hours,    called      commission 


THE     ENGINEERING     RECORD. 


Vol.  56,  No.  i. 


s 
Ike 


Wd 


when  tfce  larr  «ai  five  cents.     If  •  pcnoa  (o^  on 
dariac  the  IwiiMinii   hoar*  and  got  off  during 
■commiaaoa  koon  Ike  ticket  choppers  required  ■ 
ticket.     The  Ksoh   of  this  wa*  riot,   u   people 
to  pay  tke  additional    fare.     Itany  people  mia- 
or  hMt  their   tickets    in    addition,    and   upon  being 
to  leave   the   stations  until  they  had 
in    tile    chopping    boxes,    they    fought 
way  oat.     Mr.   Shnnk  straightened  this  all  out  in 
by  JMaing  orders  requiring  the  dropping  of  the 
in  the  boxes   btfort  the  paaaencers  entered   the 


Ba  kfl  the  Metropolitan  Elerated  R.  R.  in  the  spring 
af  1S81,  and  in  that  sununer  made  surreys  for  a  rail- 
road at  Rocfcavay  Beach  and  for  a  line  from  New  York 
to  Oanbory,  Conn.,  in  possible  opposition  to  the  New 
Harcn  R.  R.  In  the  fall  of  1881  he  took  up  the  South 
Vtan  R.  R.  surrey,  having  in  1865  made  preliminary 
sui»e>s  and  partly  selected  a  route  for  a  road  from 
Barrisbarc  to  Pittsburgh.  This  work  was  put  under 
conatt action  and  carried  on  until  the  late  fall  of  1885, 
when  the  project  was  abandoned  as  it  stood.  He  was 
eonneeted  with  the  building  of  Washington  Bridge  across 
the  Harlem  River  for  a  short  time  in  the  summer  of 
1886,  and  in  the  spring  of  1887  h:  became  chief  engineer 
of  the  Kings  County  Elevated  R.  R.  in  Brooklyn,  which 
kept  him  bnsy  until  the  spring  of  1889.  During  this 
time  be  was  on  a  commission  appointed  by  the  Aqueduct 
Coaauasion  to  examine  and  report  on  the  Quaker  Bridge 
■ta  for  a  dam  across  the  Croton  River. 

la  1890  be  organized  the  expedition  to  South  .\merica 
aader  the  Inter-Continental  R.  R.  Commission,  taking 
pcTSoaal  charge  of  the  party  which  started  from  Guyaquil 
aad  wwked  north  until  Panama  was  reached.  He  found 
a  feasible  line  with  easy  grades  the  whole  length  of  that 
part  of  South  .\merica.  and  in  years  to  come 
it  will  doubtless  be  followed  when  the  time  is 
ripe  for  the  construction  of  a  railroad  in  that 
coontry.  This  survey  was  practically  com- 
pleted in  189],  but  a  year  or  more  was  re- 
qaired  in  the  preparation  of  the  report  of  the 


Following  that  work  he  returned  to  South 
Aaerica  as  chief  engineer  of  Guayaquil  & 
Onito  R.'  R.,  as  difficult  and  heart-breaking  a 
railrt>ad  survey  as  was  ever  yet  undertaken, 
especially  when  one  considers  that  he  had  by 
tills  time  passed  his  sixty-fifth  year. 

Upon  bis  return  from  South  America  h"^ 
retired  to  his  garden  spot,  as  he  termed  it, 
at  Lodcnow,  near  Harrisburg,  and,  ssre  for  a 
few  years  as  engineer  of  the  State  Forestry 
of  Pennsylvania,  gave  up  his  pro- 
srork. 

He  was  the  first  to  recognize  the  need  of  a 
handy  book  of  rules  and  tables  for  solving  the 
Cdd  problems  of  railroad  location,  and  in 
1854  published  such  a  work,  which  was  re- 
written and  revised  in  1879  tinder  the  title  of 
Ike  "Field  Engineer,"  and  Is  now  in  its  i6th 


By  natnre  he  was  one  of  the  most  kindly 
Ben,  qnick  to  help,  ready  to  do  one  a  good 
turn  and  untiring  in  hia  energy  and  love  of 
work.  His  modesty  and  unassuming  simplicity 
of  manner  occasionally  gave  an  unobservant 
stranger  the  impression  that  he  was  not  wide 
swahe,  bnt  woe  betide  the  man  who,  thinking 
tkiM^  endeavored  to  do  anything  dishonorable 
ks  Us  dealings  with  him.  His  command  of 
was  remarkable  and  his  letters  are 
of  language.  Through  his  life  be 
of  the  desire  to  do  good,  and 
his  best  epitaph  can  be  taken  from  the  preface  to  his  own 
work,  in  which  be  says,  "In  dismissing  the  work  from  his 
,  the  precarious  snatches  of  time  occupied  in  its  prep- 
by  day  and  by  night,  during  the  past  two  years, 
night  have  been  more  agreeably  spent  in  reading, 
or  musing,  recnr  to  the  writer's  mind;  and  the 
liiaaght  arises.  To  what  end  or  from  what  motive  do 
people  mdertake  these  technical  labors?  Why  should 
Forney  and  Etonme  toil  to  simplify  steam  for  our  appre- 
kmsinn;  Nystrom  to  ooaqrile  mechanical,  Molrsworth  and 
Traalviaa  to  epitoaiize  dvil  engineering;  Henck  to  pre. 
pare  kis  dcgant  manual  of  field  mathematics;  Box  to 
iliastrate  hydraulics,  and  Shreve,  with  lucid  pen,  to 
auke  clear  for  us  the  strains  in  truss  or  arch?  The 
ordinary  motives  to  endeavor  here  have  no  place.  There 
is  neither*  faaie  nor  profit  in  these  drudging  enterprises. 
At  beat  the  aathor  gives  name  to  his  book;  be  remains 
tapcrsooal— known  but  indirectly  and  but  to  a  class. 
Bbv  tkca  shall  we  aecoont  for  his  labors?  I  take  it, 
Ike  Fslkcr  of  mankind  has  not  only  mada  our  minds  to 
koDfcr  for  faiowMfle  as  our  bodies  for  food,  but  ha* 
also  imposed  upon  a*  a  kindly  law  of  comrntmion,  by 
rirtae  whereof  we  cannot  do  otherwise,  without  violence 
to  generons  natare;  than  share  witfa  out  fellow*  wbatio- 
ever  we  have  learned  that  seems  new  and  useful.  Under 
this  law  these  benefWsl  work*  would  appear  to  have 
had  their  btfaig;  and  Ikaa  pare  are  they  from  the  stain 
01  semsMBsaiL 

"Thoofh  tlie  present  writer  would  not  arrogate  equal 
fellowsbip   in    the   eminent    brotherhood    nsmed,    yet    be 


may  justly,  claim  like  pureness  from  unworthy  motive, 
and  certainly  feels  like  comfort  at  heart  to  that  which 
they  must  know,  for  having  discharged,  in  what  measure 
it  has  been  laid  upon  him.  the  divine  obligation." 

THE    SCAIFE     MECHANICAL     FILTER 
STRAINERS. 

.-\bout  two  years  ago  a  new  tyi>e  of  strainer  for  me- 
chanical filters  was  put  under  test  by  the  Wm.  B.  Scaife 
&  Sons  Co.,  of  Pittsburg,  and  proved  such  a  success  that 
the  company  has  adopted  it  for  mechanical  filters  and 
also  for  the  filters  forming  a  part  of  the  Scaife  and  the 
We-Fu-Go  water  softening  and  purifying  apparatus.  Suit- 
able provisions  for  washing  mechanical  filters  are  essen- 
tial for  their  satisfactory  use,  and  a  great  deal  of  atten- 
tion has  been  paiu  to  them.  For  some  years  mechanically 
operated  rakes  were  employed  exclusively  to  break  up 
the  bed  of  filter  sand  and  permit  the  impurities  accumu- 
lating in  it  to  flow  away  with  the  wash  water,  which  was 
admitted  below  the  bed.  Subsequently  compressed  air 
was  employed  to  agitate  the  sand,  and  lately  it  has  been 
found  that  jets  of  water  from  the  strainers,  forced  out 
of  them  in  the  opposite  direction  to  that  taken  by  the 
water  during  filtration,  answered  the  requirements  of 
most   cases. 

Of  the  many  strainers  that  have  been  put  on  the  mar- 
ket, the  greater  number  have  been  circular  disks  of 
perforated  metal,  the  perforations  being  either  round  or 
narrow  rectangtilar  slots.  In  the  ordinary  operation  of 
the  filter  this  type  of  strainer  gives  satisfactory  results; 
that  is,  it  prevents  the  sand  from  passing  out  with  the 
filtered  water,  but  when  it  becomes  necessary  to  reverse 
the  flow  of  water  to  wash  the  sand  bed,  a  large  quantity 
of  water  is  required  and  little  velocity  is  obtained  on 
account  of  the  size   and  number  of  the  openings   in   the 
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Strainer.  It  is  important  in  washing  that  the  wash- 
water  should  have  a  high  velocity.  This,  however,  is 
hardly  possible  with  the  ordinary  type  of  strainer,  unless 
wash-water  under  a  heavy  pressure  is  used,  because  such 
a  large  number  of  them  are  required  to  g-t  sufficient 
flow  of  the  eflluent  from  the  low  head  in  the  filter.  With 
the  majority  of  strainers,  the  area  of  the  openings  is 
many  times  larger  than  the  area  of  the  supply  line 
which  carries  the  water  for  washing  the  filter.  The  small 
perforation*  in  the  strainers  also  cause  a  great  deal  of 
friction,  and  the  area  of  these  perforations  must  be 
much  in  excess  of  the  actual  area  of  the  pipe  outlet 
from  the  filter,  in  some  cases  as  much  as  four  or  five 
time*  as  great.  This  beng  the  case,  a  large  quantity  of 
water  must  be  introduced  to  get  an  appreciable  velocity, 
and  even  then  it  is  often  diflicult  to  get  a  sufficient  jet 
from  each  atraincr  to  give  a  thorough  washing. 

The  Scaife  strainer  i*  a  radical  departure  from  those 
generally  in  use.  It  consists  of  an  inner  and  outer  cone, 
the  inner  cone  being  movable  and  of  such  shape  that  the 
openings  in  the  outer  cone  are  partially  closed  off  when 
washing.  The  number  of  opening*  which  arc  closed  off 
can  be  adjusted  in  each  particular  case,  so  that  the  area 
discharging  water  into  the  filter-bed  can  be  accurately 
adjusted  to  the  size  of  the  wash-out  pipe. 

The  inner  cone  is  held  in  place  when  washing  by  the 
pressure  of  the  wash-water,  as  the  stream  entering  the 
strainer  strikes  the  closed  portion  of  this  cone,  thus  hold- 
ing it  firmly  in  place.  This  strainer  has  an  ample  area 
of  openings  to  deliver  the  filtered  water,  but  when  wash- 


ing, the  inner  cone  reduces  the 
outer  cone,  so  that  the  combined 
is  a  little  less  than  the  area  of 
the  wash-water  is  introduced, 
pressure  can  be  maintained  in 
to  give  a  high  velocity  of  the 
openings  of  the  strainer,  which 
radial  discharge,  thus  insuring 
every  part  of  the  sand-bed. 


area  of  the  slots  in  the 
area  of  all  the  strainers 
the  pipe  through  which 
In  this  way  a  uniform 
each  individual  strainer, 
wash-water  through  the 
are  arranged  to  give  a 
a   thorough    washing    of 


PERSONAL     NOTES. 


Mr.    F.    H,    Cooke    has    been   commissioned    as    a    civil 
engineer  in   the   United   States   Navy. 
.  Mr.   S.  J.  Merrill  has  been  appointed  master  mechanic 
of  the  Union   Pacific  R.   R.   at   Denver,   Colo. 

Mr.  W.  J.  Black  has  been  appt)inted  assistant  en^- 
neer  of  construction  of  the  New  York,  New  Haven  & 
Hartford  R.   R.,  in  charge  of  New  Haven  improvements. 

Ax  the  fortieth  annual  commencement  of  the  West 
Virginia  University,  Morgantown,  W.  Va'.,  the  estab- 
lishment  of  a  chair  of  mining  engineering  was  announced. 

The  United  States  Civil  Service  Commission  will  hold 
an  examination  in  the  large  cities  of  the  country,  July 
17-18,  of  candidates  for  the  position  of  aid  in  the  coast 
and  geodetic  survey. 

Lieut. -Col.  Smith  S.  Leach,  corps  of  engineers,  U.  S. 
A.,   has  been  relieved  of   his  duties  as  a  member  ,of  the 
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general    staff,    and    ordered    to    take    up    others    in    the 
office  of  the  chief  of  engineers. 

Mr.  George  Bradish  has  been  appointed  city  engineer 
of  La  Crosse,  Wis.,  succeeding  Mr.  Walter  S.  Woods, 
who  resigned  to  become  the  engineer  of  the  La  Crosse 
Water  Power  Co.,  at  Hatfield,   Minn. 

Mr.  L.  A.  Downs,  roadmaster  of  the  Chicago  division 
of  the  Illinois  Central  R.  R.,  has  been  made  assistant 
chief  engineer  of  maintenance  of  way  and  has  been 
succeeded  as  roadmaster  by  Mr.  G.   E.   Boyd. 

Mr.  Calvin  W.  Hendrick,  chief  engineer  of  the  Balti- 
more Sewerage  Commission,  has  been  granted  an  extended 
vacation  so  that  he  may  study  English  sewage  disposal 
plants.     He  will  sail  late  in  August. 

Mr.  J.  A.  Simmons,  division  engineer  of  the  Natchez 
division  of  the  Missouri  Pacific  Ry.  system,  at  Vidalia, 
La.,  has  resigned,  and  has  been  succeeded  by  Mr. 
J.   A.   Wright,   road   master   on   the  Valley  division. 

Mr.  W.  H.  ScUcw  has  been  promoted  to  the  posi- 
tion of  principal  assistant  engineer  of  the-  Michigan 
Central  R.  R.,  with  ofiiccs  at  Detroit,  and  has  been 
succeeded  as  division  engineer  by  Mr.   W.   C.   Cleveland. 

Mr.  George  L.  Watson  has  resigned  the  position  of 
assistant  chief  engineer  of  the  Fidelity  Construction 
Co.,  Detroit,  Mich.,  and  has  opened  an  office  as  con- 
sulting engineer  in  the  Baxter  Building,  Philadelphia, 
Pa. 


July  6,  1907. 
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The  office  of  assistant  chief  engineer  of  the  Illinois 
^Central  and  the  Yazoo  &  Mississippi  Valley  roads  has 
been  abolished,  and  Mr.  H.,  R.  Safford,  who  held  it, 
has  been  made  chief  engineer  of  maintenance  of  way 
of  those   lines. 

Mr.  Wallace  Greenalch,  superintendent  and  engineer 
of  the  Bureau  of  Water  of  Albany,  N.  Y.,  has  suc- 
ceeded Mr.  Charles  M.  Bissel  as  commissioner  of  public 
works  of  Albany,  Mr.  Bissel  having  resigned  to  become 
fiscal  supervisor  of  state  charities. 

The  following  are  the  members  of  the  recently  created 
New  Jersey  State  Potable  Water  Commission:  Foster 
M.  Voorhees,  Elizabeth ;  Richard  Morrell,  Passaic ; 
Henry  H.  Humphries,  Camden;  George  F.  Wright, 
Paterson;   J,    H.    Bacheller,   Newark. 

Mr,  F.  R.  Coates,  vice-president  of  the  Wallace- 
Coates  Engineering  Co.,  Chicago,  and  formerly  chief 
engineer  of  The  Great  Western  Ry.,  is  president  and 
general  manager  of  the  San  Pete  Valley  R.  R.  Co.. 
recently   organized   at  Salt   Lake   City,   Utah. 

Mr.  Lewis  B.  Stillwell,  New  York  City,  recently 
received  the  honorary  degrees  of  master  of  science  and 
doctor  of  science  from  Lehigh  University,  S.  Bethle- 
hem, Pa.,  and  Wesleyan  University,  Middletown,  Conn., 
respectively.  Mr,  Stillwell  took  part  of  his  under- 
graduate course   at   the  latter  university. 

The  recently  organized  Machinery  Club  of  the  City 
of  New  York  has  engaged  quarters  in  the  Fulton  Ter- 
minal Building  on  Church  St.  The  club  will  be  pri- 
marily a  lunching  club,  but  it  is  expected  that  the 
unusual  superiority  of  the  appointments  and  the  con- 
venient location  will  make  it  a  general  rendezvous  for 
the  machinery  trade  in  the  city.  Tlie  following  officers 
have  been  elected:  President,  F.  H.  Stillman;  vice- 
president,  R.  C.  McKinney;  treasurer,  Walter  L.  Pierce; 
secretary,  Theodore  Waters. 

Mr.  P.  Carroll  has  been  appointed  division  engineer 
of  the  Missouri  Pacific  Ry.  at  Little  Rock,  Ark.,  and 
Mr.  E.  C.  Welch  to  a  similar  place  at  De  Soto,  Mo. 
Mr.  J.  F,  Peters  has  been  transferred  to  the  office  of 
the   principal   assistant  engineer   at    St.    Louis. 

Mr.  H.  B.  Oement,  formerly  with  Messrs.  Carrere 
&  Hastings,  architects.  New  York  City,  has  joined  the 
architectural  firm  of  Malcomson  &  Higginbotham,  De- 
troit, Mich,  The  firm  will  be  known  hereafter  as 
Malcomson,   Higginbotham  &   Clement.  , 

Mr.  O.  H.  Gentner,  Jr.,  of  Philadelphia,  has  been 
engaged  as  assistant  engineer  in  charge  of  estimating 
and  drafting  in  the  reinforced  concrete  department  of 
the  General  Fireproofing  Co.,  Youngstown,  O.  During 
the  past  nine  years  he  has  been  connected  with  th; 
design  and  construction  of  many  reinforced  concrete 
structures  and  has  been  associated,  in  Philadelphia, 
with  Messrs.  G.  W.  &  W.  D.  Hewitt  and  Ballinger  & 
Perrott,  architects,  and  Mr.  J.  A.  Patterson,  consult- 
ing engineer,  and  in  New  York  City  with  Messrs. 
Tucker  &  Vinton,  the  Unit  Concrete  Steel  Frame  Co. 
and   the   Vulcanite   Paving   Co. 

Mr.  Thomas  Tait,  chairman  of  the  Victorian  Railway 
Commission,  reached  this  country  June  29  on  his  return 
trip  to  Melbourne.  Mr,  Tait  has  made  an  extensive 
tour  in  Europe,  where  he  has  visited  the  important 
railways  which  have  been  changed  from  steam  to  elec- 
tric power.  The  electrification  of  the  Victorian  steam 
railways  and  the  cable  system  in  Melbourne  is  under 
consideration  by  the  railway  commission,  but  the  details 
6i  the  system  to  be  adopted  have  not  yet  been  selected,  as 
this  will  be  left  to  the  expert  of  the  system,  Mr. 
Charles  H,  Merz,  of  London,  who  has  been  engaged 
to  make  an  exhaustive  report  on  the  subject. 

The  membership  of  the  two  New  York  State  Cora- 
missions,  created  by  the  public  utilities  act,  recently 
passed  by  the  New  York  Legislature,  has  been  an- 
nounced as  follows:  For  the  First  District  (New  York 
City),  William  R.  Willcox,  William  McCarroll,  Edward 
M.  Bassett.  Milo  R.  Maltbie,  John  E.  Eustis;  for  the 
Second  District  (all  other  counties  in  the  State): 
Frank  W.  Stevens,  Thomas  M.  Osborne,  Charles  H. 
Keep,  James  E.  Saguc,  Martin  C,  Decker.  These  com- 
missions will  take  up  the  work  formerly  done  by  the 
State  Railroad  Commission,  the  Rapid  Transit  Commis- 
sion, the  State  Gas  and  Electricity  Commission  and  the 
State  Inspectors  of  Gas  Meters. 

Mr.  Charles  D.  McKelvey,  of  Paterson,  N.  J.,  has 
been  appointed  inspector  of  railroads  of  New  Jersey  by 
Mr,  J.  W.  Congdon,  president  of  the  State  Board  of 
Railroad  Commissioners.  Mr.  McKelvey  began  his  rail- 
road career  in  1865  as  a  telegrapher  and  after  serving 
on  various  roads  as  brakeman,  conductor  and  train 
dispatcher  he  became  in  1883  assistant  superintendent 
of  the  New  Jersey  Midland  R.  R.  Subsequently  he 
was  superintendent  of  the  New  York,  Susquehanna  & 
Western  R.  R.,  general  manager  of  the  Grand  Central 
Station  of  the  New  York  Central  &  Hudson  River  R.  R., 
in  Wcw  York  City,  general  supreintendent  of  the  New 
York,  Susquehanna  &  Western  R.  R.,  and  general  super- 
intendent of  the"  Ohio  Southern  R.  R. 


:m^i 


or    SPEOIAL    INTEREST    TO 

CONTRACTORS,     BUILDERS,    ENGINEERS    ANO 

MANUFACTURERS 

CNCINCERINC   AND    BUILDING    SUPPLIES 

WATER. 

Hottt  Arranged  Alphabtticaily  by  States. 

Arkadelplna,  Ark. — The  question  of  constructing  water 
works  is  reported  under  consideration  here;  probable  cost, 
$30,000. 

Pine  Bluff,  Ark. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

*Los  Angeles,  Cal. — Bids  were  opened  on  June  14  by 
the  Bd.  of  Pub.  Wks.  for  furnishing  Portland  cement  for 
Los  Angeles  Aqueduct,  a  conduit  225  miles  long  to  be 
built  by  the  municipality  from  Owens  Valley  to  Los 
Angeles  for  the  purpose  of  furnishing  city  an  adequate 
water  supply,  (a)  30,000  bbls.  Portland  cement,  delivery 
to  commence  60  days  after  execution  of  contract,  to 
continue  in  such  quantities  and  at  such  times  as  may  be 
required,  but  not  more  than  5.000  bbls.  in  any  one  cal- 
endar month.  (6)  1,250,000  bbls,  Portland  cement,  ex- 
clusive of  aforesaid  30,000  bbls.,  delivery  to  commence 
12  mos.  after  execution  of  contract  and  to  continue  in 
such  quantiies  and  at  such  times  as  may  be  required,  but 
not  more  than  30,000  bbls.  in  any  one  calendar  month, 
(c)  includes  all  Portland  cement  Mentioned  in  items 
a  and  b.  The  award  of  contract  for  a  (30^000  bbls)  was 
let  on  June  18  to  the  California  Portland  Cement  Co.,  of 
Colton,  Cal.  The  freight  from  the  factory  of  Moiave, 
the  point  of  delivery,  is  38  cts.  per  bbl.  b  and  c  have 
not  been  acted  upon.  For  furnishing  the  large  amount 
named  in  b  and  c  the  city  is  considering  the  advisability 
of  building  and  operating  its  own  cement  plant.  The 
following  IS  the  complete  list  of  bids  received  (price 
given  per  bbl.):  California  Portland  Cement  Co.,  Colton, 
a  $1.75  (awarded  contract),  b  $1,325,  Southern  California 
Cement  Co.,  Riverside,  Cal.,  a  $1.27$^ ;  lola  Portland 
Cement  Co..  lola.  Kan.,  b  $1.60;  Pacific  Portland  Cement 
Co.,  Cement,  Cal.,  b  $1.40;  West  Bldg.  Material  Co.,  Napa, 
Cal.,  or  Davenport,  la.,  a  $1.20,  b  and  c  $1.05;  Carl 
Leonardt,   Cement,  Cal.,  a  $1.70,  b  $1.40. 

Ukiah,  Cal, — See  "Power  Plants,  Gas  and  Electricity." 

Denver,  Colo. — The  Denver  Union  Water  Co.  is  re- 
ported to  have  decided  to  expend  $700,000  in  improv- 
ing the  water  plant  during  the  present  year.  David 
H.    Moffat,    Pres. 

Manitou,  Colo. — It  is  reported  that  the  city  will  soon 
take  steps  to  construct  a  reservoir  on  French  Creek,  to 
cost  about  $100,000. 

Platteville,  Colo. — It  is  reported  that  maps  have  beien 
filed  for  the  Vvild  Cat  Reservoir,  to  be  built  in  the  vi- 
cinity of  Platteville  by  Frank  McCarthy,  of  Denver. 
The  water  of  Platte  River  will  be  brought  up  over 
an  area  of  24  square  miles  by  means  of  a  dam  30ft. 
high.  The  capacity  of  the  reservoir  will  be  500,000 
cu.  ft.,  and  its  supply  will  be  drawn  frora  South  Platte 
River  and  tributaries  above  Big  Thompson  River.  It  is 
proposed  to  use  the  reservoir  for  direct  irrigation  for 
some  200,000   acres  of   land  in   eastern   Weld    County, 

Pensacola,  Flct. — It  is  stated  that  bids  are  wanted 
until  July  9  for  $225,000  water  works.  $100,000  sewer 
and   $100,000  paving  bonds, 

Moscow,  Idaho. — The  City  Council  is  reported  to 
have  on  June  21  rejected  all  bids  received  for  con- 
structing water  works,  and  the  work  will  be  done  by 
the  city.  The  city  will  also  purchase  all  supplies  and 
material    for   same. 

Chicago  III. — Bids  will  be  received  until  July  1 1  by 
the  Bd,  Local  Improv.  (H,  S.  Dietrichs,  Pres.),  for 
constructing  water  service  pipes  in  portions  of  several 
streets, 

Durand,  Ind.  Ter. — 'Water  bonds  to  the  amount  of 
$35,000  are  reported  to  have  been  issued  for  water 
works   extension. 

Lafayette,  Ind. — See  *'Power  Plants,  Gas  and  Elec- 
tricity. 

Hartley,  la. — The  Town  Council  is  reported  to  be 
considering  the  question  of  issuing  $10,000  bonds  for 
water  works  improvements. 

Garnet,  Kan. — Burns  &  McDonnell,  709  Dwight  Bldg.. 
Kansas  City,  Mo.,  is  preparing  plans  and  speciii cations 
for  a  filtration  plant  for  Garnet. 

Frankfort,  Kan. — This  city  has  voted  to  issue  bonds 
for  water  works,  and  plans  are  now  being  prepared 
by  Burns  &  McDonnell,  709  Dwight  Bldg.,  Kansas  City, 
Mo. 

Homer,  La. — The  citizens  are  reported  to  have  voted 
to   construct   water  works. 

De  Quincy  La. — See  "Power  Plants,  Gas  and  Elec-, 
tricity." 

Cumberland,  Md. — The  City  Council  is  reported  to  be 
considering  the  question   of   constructing  water    works. 

Paw  Paw,  Mich. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Houghton,  Mich. — The  City  Council  is  reported  to  have 
authorized  C.  M,  V.  Craig,  City  Engr,,  to  prepare  plans 
for  enlargement  and  development  of  the  water  system, 
to    cost    about    $70,000. 

^Henderson,  Minn. — W.  _  D.  Lovell,  of  Minneapolis, 
is  reported  to  have  received  the  contract  for  water 
works   (bids  opened  June   14),   for  $9,580. 

Kenyan,  Minn. — W.  C.  Eraser,  of  Rochester,  Minn., 
is  reported  to  be  preparing  estimates,  of  cost  for  a 
water   tank  and  tower, 

Jvckson,  Miss. — The  citizens  are  reported  to  have  voted 
on  June  26  in  favor  of  issuing  $216,000  bonds  for  the 
purchase  of  the  plant  of  the  present  water  company. 

Kansas  City,  Mo.—Thc  Bd.  of  Pub.  Wks.  is  stated 
to  have  decided  to  follow  the  recommendation  of  Geo. 
H.  Benzenberg,  Consulting  Engr.,  Milwaukee,  Wis.,  for 
water  works  improvements  which  include  additional  bas- 
ins; new  intake  further  up  Missouri  River  at  Quin- 
daro;    new    centrifugal    pump,    25,000,000    gal.    daily    cap- 


acity at  Quindaro  pumping  station;  another  20,000,000 
gal.  high  pressure  pump  at  Turkey  Creek  pumping  sta- 
tion ;  a  new  48-in.  cast  iron  Bowline  from  the  Kaw  tunnel 
to  Turkey  Creek  station;  the  present  lime  mixing  and 
solution  tanks  for  clarifying  01  water  to  be  duplicated, 
and  additional  capacity  for  storing  fuel  at  Turkey  Creek. 

Billings,  Mont. — The  ranchers,  living  at  mouth  of  Big 
Horn,  have  organized  a  ditch  company  and  have  had 
survey  made  to  irrigate  their  lands;  probable  cost  of 
canal  and  pump,  $20,000.  Henry  Gerharz,  of  Billings, 
Engr.  in  charge, 

Randolph,  Neb. — It  is  reported  that  bids  are  wanted 
until  July  22  for  laying  about  ^,000  ft.  4-in.  and  1,500 
ft.  6-in.  c.   i.   water  mains.     C.   S.  Milliard,  City  Qk. 

Tilden,  Neb. — It  is  stated  that  bids  will  be  received 
until  July  11  (readvertisement)  by  F.  L.  Putney,  Vil- 
lage Clk.,  for  constructing  water  works.  There  will  be 
required  standpipe,  concrete  pump  house,  2j^  miles  of 
pine,   etc.      Iowa    Eng,   (io.,   Engrs.,   Clinton,    la. 

Oxford  Neb.—M.  A,  Earl  &  Co.^  of  Muskogee,  Ind. 
Ten,  and  Chicago,  111.,  are  preparing  plans  for  water 
works  for   Oxford. 

Elisabeth,  N.  J. — Bids  will  be  received  at  the  office 
of  the  Elizabeth  Water  Co.,  68  N.  Broad  St.,  Elizabeth. 
until   July    15,    for  laying  about  ^   miles   of  36-in.    water 

Sipe,    as    advertised    in    The    Engineering    Record.      John 
-ean,   Pres. 

Honeoye  Falls,  N.  Y. — The  Village  Trus.  are  reported 
to  be  considering  the  question  of  constructing  water 
works  and  a  sewerage  system.  I 

New  York,  N.  Y. — Bids  will  be  received  by  John  H. 
O'Brien,  Comr.  Water  Supply,  Gas  and  Electricity  for 
furnishing,  delivering  and  laying  water  mains  in  New 
Chambers,  Water,  Oliver,  Henry  anad  Pike  Sts.  and  in 
James  SI. 

Bids  will  be  received  by  the  Bd.  of  Water  Supply 
(Thos.  Hassett,  Secy.,  279  Bway.)  until  Aug.  6  for  the 
construction  of  the  main  dams  for  Ashokan  reservoir 
near  Brown  Station  in  the  towns  of  Olive  and  Marble- 
town.  Ulster  County,  as  advertised  in  Ihe  Engineering 
Record.      J.   Waldo   Smith,   Ch.   Engr. 

*Olean,  N.  Y. — D,  E.  Barrows,  Water  Comr.,  writes 
that  the  contract  for  concrete  lining  for  distributing 
reservoir  at  Cook's  Hill,  South  Olean  (bids  opened  July 
i),  has  been  awarded  to  Casey  &  Murray,  of  Rochester, 
for  $31,080. 

Buffalo,  N.  Y. — The  Aldermanic  Com.  on  Water  is 
reported  to  have  decided  to  report  in  favor  of  buying 
a  site  at  Kensington,  Grider  and  Colfax  Sts.  for  the 
building  of  a  water  tower.  The  water  tank  will  be  70 
ft.  high  and  hold  about  500,000  gals.  Bids  for  the  work 
wrll   be   asked   for   soon. 

*Carthage,  N.  Y. — The  following  are  reported  to  be 
the  bids  opened  b^  the  Bd.  of  Water  Comrs.  June  24 
for  the  construction  of  water  works:  Field,  Barker 
&  Underwood,  Philadelphia,  Pa..  $60,035;  H,  B.  Fail- 
ing, Baldwinsvillfe,  $58,842  (awarded  contract) ;  E.  D. 
Bennett.  Pulaski,  $71,192;  Burns,  Haley  &  Burns,  Water- 
town,   $80,888. 

Troy,  N.  Y. — Bids  will  be  received  until  July  9  by 
Hiram  W.  Gordiner,  Comp.,  for  $76,000  additional  water 
works  bonds. 

Wilson,  N.  C— R.  J.  Grantham,  of  Wilson,  is  pre- 
paring plans  for  a  filtration  plant,  to  cost  from  $7,000 
to  $10,000.     Bids  for  same  will  be  received  on  July  15. 

Maxion,  N.  C. — Preliminary  surveys  are  now  being 
made  by  J.  M.  Bundy,  of  Laurinburg,  for  water  works 
and  a  sewerage  system,  to  cost  about  $50,000.  Report 
will  be  ready  in  about  3  weeks.     Mr.  Williams  is  Mayor. 

Cleveland,  O. — The  lowest  bid  opened  on  June  28  for 
1,400  tons  3  to  48-in.  c.  i.  pipe  was  submitted  by  the 
U.  S.  Cast  Iron  Pipe  &  Fcly.  Co.,  of  Cleveland,  for 
$50,000.  The  Semisteel  Co.,  of  Cleveland,  was  lowest 
bidder  for  special  castings  3  to  48  in.  for  $8,692. 

Sandusky,  O. — Bids  will  be  received  by  the  Bd.  of  Pub. 
Service  (Wm.  Ohlemacher,  Pres.)  until  Aug.  5  for  the 
sale  of  a  duplxe  compound  condensing  Worthington  pump- 
ing engine,  with  a  capacity  of  raising  3,000,000  gal.  of 
water  in  24  hours  200  ft.  above  water  in  the  pump  well, 
as  advertised  in  The  Engineering  Recora.  This  pump 
was  installed  in  1876  and  taken  out  in  1902. 

The  following  are  reported  to  be  the  bids  opened  on 
June  20  by  the  Bd.  of  Pub.  Service  for  the  filtration 
plant:  Jackson  Filter  Mfg.  Co.,  St.  Louis,  Mo.,  6,000,- 
ooo-gal.  plant,  with  1,000,000-gal.  clearance  or  clear  well 
storage,  $75,000;  with  500,000-gal  clearance,  $73,000. 
Thos.  Lightbody,  Youngstown,  O.,  6,000,000-gal.  plant, 
complete,  clear  water  well  covered,  $70,164;  with  tile 
roof  instead  of  slate  on  building,  $500  extra.  Leonard- 
Martin^  Constr.  Co..  Chicago,  111.,  -plant  complete,  $70,- 
000;  with  1,000,000-gal.  clear  well  storage,  $77,000.  Nor- 
wood Eng'g  Co..  Florence,  Mass.,  six  diflferent  plans, 
embodying  use  of  different  types  and  capacities  of  pumps, 
and  varying  arrangements:  Plan  i,  $87,357;  plan  2, 
$88,357;  plan  3,  $85,482;  plan  i'/$,  $80,132;  plan  4, 
add  to  cost  ofi,  2  and  3.  $9,500,  this  to  provide  a 
clear  well  capacity  of  1,000,000  gals.;  plan  5,  decreasing 
capacity,  take  off  $5,200  from  plans  r,  2  and  3.  Pitts- 
burg Filter  Mfg.  Co..  plant  complete,  $91,800;  extras 
increase  cost,  if  ordered.  New  York  Continental  Jewel 
i-iltration  Co.,  New  York,  N.  Y.,  plant  complete,  $99,675. 

Guthrie,  Okla. — An  election  will  probably  soon  be  held 
to  vote  on  issuing  $30,000  bonds  for  filter  plant  and  water 
mains:  also  for  6,000  ft.  of  storm  sewer.  W.  W.  Miller, 
City   Engr. 

Frederick,  Okla. — The  citizens  are  reported  to  have 
voted  to  issue  $10,000  water  extension  and  $25,000 
sewer  bonds. 

Johnson  City,  Tenn. — The  City  Council  has  passed  on 
first  reading  the  ordinance  authorizing  the  city  to  vote 
on  issuing  bonds  for  the  purpose  of  buying  its  own  water 
works. 

Lehi,  Utah. — The  City  Council  is  reported  to  be  con- 
siderintr  the   question  of  constructing  water  works. 

Burlington,  Vt. — Bids  will  be  received  by  the  Filtration 
Com.  (J.  W.  Goodell,  Secy.,  257  Pine  St.)  until  July  22 
for  the  construction  of  a  mechanical  filter  plant  complete, 
with  all  appurtenances,  as  advertised  in  The  Engineering 
Record.  Engineers,  Hering  &  Fuller,  170  Bway.,  New 
York,  N.  Y. 


*Ittms    marked    thus   give    the   names    of   parties   awarded   contracts. 
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S/tttmr,    If'atJh Chu.    Mclntyrc,    City    Engr.,    u    re- 

porttd  10  haTC  recoanmaided  the  sinking  of  well*  ncmr 
tkc  |rr^r*ffg  station  as  s  new  source  ot  water  supply; 
COM  ot  iMoyotd  work  about  tij.ooo. 


tftrtk  ilihmmitt  If' u. — Bids  will  be  received  until 
Jnlj  |<  by  tUnil  H.  KJamo,  Villace  Clk..  for  furaiah- 
nC  and  laying  about  i.aoo  ft.  c  i.  water  pipes,'  set- 
!>■(  Moy  galea,   hydrants,  etc 

Wmmtmrn,  Wi*. — The  State  Assembly  has  passed  s 
Un  giatuig  tbc  Wisconsin  Valley  &  ImproT.  Co.,  of 
Waasaa,  a  corpontaoa  composed  of  paper  mill  owners, 
«  fi ■"'^'t*  to  cmstiuct  and  maintain  a  large  system 
of  water  itamoiis  on  tribotaries  of  Wisconsin  Kircr 
aoTth  of  tte  sooth  line  of   Lincoln   County. 

'EatI  Trsy,  Wit. — Contracts  for  constructing  water 
wastes  (bids  opcsied  June  11)  have  been  awarded  as  fol- 
lows: Pipe  and  apcmals,  U.  S.  Cast  Iron  Pipe  &  Fdy. 
Co.;  kyoranta,  valves  and  vaKe  boxes,  Rensselaer  Mfg. 
Co.:  power  bonoe,  Albert  Ebert;  pump,  Gould  Co.,  and 
ls4Ln,  ttsotinc  engine  to  Lacy  and  Clancy.  Engineer, 
W.  Gl  Kirchoffcr,  of  Madison. 

Bloawter,  Wis. — Bids  will  be  received  by  the  Village 
GBc  until  July  is  for  the  construction  of  a  complete 
system  of  wster  works,  consisting  of  steel  tank,  gasoline 
engine  and  deep  well  pump,  small  brick  building  and  dis- 
triDotion  pipe  line  system.  Engineer,  Oscar  Qausscn,  of 
St.  Paul.  Minn. 

T0rmuU,  Ont. — C  H.  Rust,  Qty  Engr.,  has  submit- 
ted to  the  Bd.  of  Control,  his  report  on  the  exten- 
siea  of  the  water  system,  which  he  estimates  will  cost 
abot  $7io,soo.  The  work  includes  a  new  pumping  en- 
giiie  with  a  dailv  capacity  of  15.000,000  gals,  to  cost 
iasojooo:  new  byorants  to  cost  ^4,786;  a  6,000  gal.  pump 
at  high  levd  pnmping  station,  $60,000;  meters.  $100,000, 
etc  ejection  to  vote  00  issuing  bonds  for  same  will  be 
aobsnitted  to  ratepayers  on  Sept.  14. 

Ntrtk  BattUford,  Sask. — See  "Power  Plants,  Gas  and 
fckOikity." 

SEWERAGE  AND  SEWAGE    DISPOSAL. 

Notts  Amnitd  AlpkabtticaUy  by  States. 

f  isiiirv  Colo. — Bids  will  be  rtceived  by  C  W.  Heaton, 
Town  Clk.,  until  July  15  (readvertisement)  for  the  con- 
atmction  of  a  sanitary  sewer  system,  requiring  66,805  lin. 
ft.  8.  IS,  15,  18  and  31-in.  vit.  sewer  pipe,  etc.  Engi- 
neers estimate,  $77,000. 

Hartford,  Comh. — Bids  will  be  received  by  the  Bd.  of 
Contract  and  Supply  (las.  P.  Berry,  Secy.),  at  Mayors 
ofice,  until  July  8,  for  the  construction  of  sewer  in 
Asylum  St.;  estimated  cost  $15,000. 

'WtUmgtou,  D.  C. — The  lowest  and  successful  bid 
ted  on  June  17  by  the  C^mrs.  D,  C.  for  construct- 
jactioci  sewer  st   10th  and  B  Sts.   N.  W.,  was  sub- 


IllUtt 


by  Warren  T.  Brenizcr  Co.  at  the  following  bid: 
t,775  c  yds.  Excav..  $s.^o^  so  c.  yds.  sewer  brick  ma- 
sonry, $17;  35  c  vos.  vttri.  brick  masonry,  $36;  190  c. 
yds.  concrete  "B,  $10.90;  375  c.  yds.  concrete  "C," 
fio,  and  17s  lin.  ft.  6-in.  pipe  underdrain.  30  cts;  total 
coal.  $10,561.  The  R.  D.  Beall  Co.  bid  for  this  work 
$itj66. 

*Tbe  lowest  and  successful  bid  opened  on  June  17  by 
the  Comrs.  D.  C  for  constructing  junction  sewer  at 
■  Ttli  and  B  Sts.  was  submitted  by  Warren  F.  Brenizcr 
Co    for  J3,4»i. 

The  Cranford  Paving  Co.  bid  on  Tune  18  for  con- 
■tmcting  sewers  as  follows:  Sect.  A — 1,300  cu.  yds. 
1  excav.  in  rock  under  canal.  $6.40;  as;  cu.  yds. 
brick  masonry,  $1,950;  40  cu.  yds.  vitrified  brick 
$24;  170  cu.  yds.  concrete  "B,"  $9.50;  3so 
coocrcte  "D,"  $9.00;  total.  $17,262;  Sect 
B-T-i,8oo  cti.  yds.  excav.,  95  cts.;  45  cu.  yds.  sewer 
brick  masonry,  $16.50;  90  cu.  yds.  vitrified  bricx  masonry, 
$21;  1,025  en.  yds.  concrete  "B,"  $8.20;  200  cu.  yds. 
rock  excav.,  $1.00,  and  1.000  cu.  yds.  embankment. 
jo    cts.;     total,     $13,427.       D.     E^     McOmb,     Supt.     of 


Bids  were  opened  on  June  20  for  sewers,  and  the 
foUowin|;  are  tnc  lowest  bids  received  on  each  division: 
E.  G.  dosmncr,  612  P  St.,  n.  w.,  submitted  lowest  on 
Sewer  A,  Sewer  B  and  Seirer  C  at  $1,636,  $2,383  and 
$3,163  respectively;  Lyon  Bros,  was  lowest  on  Sewer  D, 
$1,3 1 2,  and  Jas.  A.  Coyle,  lowest  on  Falls  Branch  sewer 
SI  ^13340. 

Ptnsataia,  Ffa.— See  "Water." 

East  St.  Louis.  Jll.—Cbas.  S.  Lambert.  Qty  CHk., 
writes  that  the  proposed  sewerage  system  will  cost  about 
$750,000.     W.  J.  Crocken,  City  Engr.;  Silas  Cook,  Mayor. 

ilarskaU.  Itt.—H.  O.  Weldon.  City  Qk.,  writes  that 
the  proposed  sewerage  system  will  cost  about  $20,000, 
bat  DOthing  definite  will  probably  be  done  before  fall. 
Eofiiieer,  C.  A.  Purdun,  of  Marshall. 

Chitato.  111. — Bids  will  be  received  until  July  11  by 
Ike  Bd.  Locsl  Improv.  (H.  S.  Dietrichs,  Pres.),  for 
conalnsctisg  a  system  of  brick  snd  vitrified  tile  pipe 
acwcra  is  portions  of  several   streeU. 

*T1te  ootitract  for  coostmcting  sewer  in  Sute  St.,  be- 
tweni  Mlb  and  <stb  Sts..  is  reported  to  have  been 
awarded   to    McCarthy    k    Cleary    for    $238,000. 

*P«"«,  III. — ^The  contract  for  constructing  the  west 
end  sswcrage  system  is  reported  to  have  been  awarded 
to  John  Ham,  of  Litchfield,  for  $20,479. 

£sM  Si.  Lowis.  III. — At  a  public  meeting  held  here 
reecntly,  it  is  reported,  that  plans  for  toe .  proposed 
outlet  sewer  were  approved :  they  will  cost  about  $744,- 
000.     W.  J.  Crocken,  Oty   Engr. 

*Etkhart,  /■<».— The  Bd.  of  Pub.  Wks.  is  reported  to 
have  OB  June  19  swarded  to  the  Northern  Constr.  (^., 
of  Elkbart,  the  contract  for  constructing  sewer  in  Dist. 
le  for  $62,370.  C.  Defrees,  of  South  Bend,  bid  for  this 
woifc  $68,375. 

6    miles    long,    drsining 
and   Emerson  Ave.,  ana 

_  _  connecting    with    the    E. 

Michigan    St.    sewer,    is    being    planned    by    Blaine    H. 

Miller,  Qty  Engr.     It  will  cost  about  $200,000. 

EtamsvilU,  InJ.—Vf.  J.  Dunn,  City  Ok.,  writes  that 
it  is  proposed  to  construct  s  brick  and  concrete  sewer 
on  Kentucky  Ave.  Jas.  D.  Ssunders  is  Engr.  and  W. 
P.  WonderUch  is  Clk.  Bd.  Of  Pub.  Wks. 

Ceiar  Falls,  la. — Bids  will  be  received  until  July  11 
by   the    Gty    Council    for    furnishing   material    and   con- 


ItMamafoKt  lud. — A  sewer 
the  HiiUoiv  between  Rural  St. 
luAJ^m^    ^nd    ■6th    Sis.,    and    1 


structing  sewers  in  portions  of  BluS,  12th  Normal  and 
Main  Sts.,  requiring  about  2,957  lio-  ft.  oin.  and  130 
ft.  t>-in.  sewer  pipe,  1 1  manholes,  etc.  W.  H.  Merner, 
Mayor. 

*\yattrloo,  ia.— ^Local  press  reports  state  thst  the 
contract  for  the  construction  of  about  5  miles  of  sewers 
(bids  opened  June  17)  has  been  awarded  to  W.  N. 
Dearborn,  of  Cedar  Kapids,  at  the  following  bid:  1,590 
ft.  48-in.  concrete,  $6.50;  14,045  ft.  36-in.  concrete,  $4; 
340  ft.  33in.  pipe,  $4.50;  4.970  ft.  30-in.  pipe,  $360; 
900    ft.    24-in.    pipe,    $2.30;    340    ft.     18-in.    pipe,    $1.60 


1,310  ft  15-in.  pipe,  $1.15;  1.320  ft  12-in.  pipe,  85 
cts.;  58  manholes,  each,  $30;  2  budkheads,  each,  $150; 
total   cost,    $93,219.     The    other  bids   received   were:    W. 


N.  Dearborn,  Cedar  Rapids,  $93,219;  M.  Ford,  Cedar 
Kapids,  $101,940;  People's  Constr.  Co.,  Davenport,  $108,- 
942,    and   Independent   Constr.   Co.,   Davenport,  $111,493. 


Eureka,  Kan. — Bids  will  be  received  until  July  31  by 
,.  H.  Smythe,  City  Clk.,  for  furnishing  material  and 
constructing    1,143    ft-   8-in.    sewers.      C    C,    Huntington, 


City  Engr. 

New  Orleans,  La. — Mds  will  be  received  by  the  Sewer- 
age and  Water  Bd.  (F.  S.  Shield,  Secy.)  until  Sept.  11 
for  the  furnishing  and  laying  of  approximately  1 10 
miles  of  sewers,  from  8  to  27  in.  and  5  to  17  ft  deep, 
to  include  about  1,230  manholes  and  443  flush  tanks,  as 
advertised  in  The  Engineering  Record.  The  work  will 
be  divided  into  4  contracts.     Geo.  G.  Earl,  (Jen.  Supt. 

Baltimore  Md. — Bids  will  be  received  until  July  10 
by  the  Bd.  Awards  (J.  Barry  Mahool,  Pres.),  for  sink- 
ing a  test  well  on  the  site  of  the  proposed  sewage 
pumping  station,  to  be  12  ft.  sq.  on  top  outside  sheet- 
ing, and  to  be  carried  to  a  depth  of  30  ft.  below  the 
surface  of  the  ground. 

*TauHton,  Mass. — The  Sewer  Com.  is  reported  to  have 
awarded  contract  for  extension  of  sewer  main  on  W. 
Water  St.  to  the  (jco.  M.  Bryne  Co.,  of  Boston,  for 
»>5.257- 

Muskegon,  Mich. — C.  S.  Gamble,  City  Engr.,  writes 
that  contracts  will  probably  soon  be  let  for  sewer  No.  8 
which  will  require  about  3   miles  of  sewers,  24  to  8  in. 

Lansing,  Mich. — H.  A.  Collar,  City  Engr.,  writes  that 
bids  will  be  received  on  July  15  by  the  Citv  Clerk  for 
sewers  in  Park  PI.  addition  to  consist  of  6,320  ft.  of 
8,   10,  15,   18,  20  and  24-in.  pipe;  estimated  cost,  $18,099. 

Iron  River,  Mich. — Bids  will  be  received  by  Chas.  A. 
Otto,  Village  Qk.^  until  July  17  for  the  construction  of 
the  sewers  in  Main  Sewer  Dist.  No.  1  as  advertised  in 
The  Engineering  Record.  Engineers,  E.  G.  Bradbury 
and  G.   P.   Shute,  85  N.  High  St,  Columbus,  O. 

Seddlia,  Jlfi>.— The  City  Council  on  June  19  passed 
ordinances  providing  for  the  construction  of  sewers  in 
Sub  Districts  A,  B  and  C  of  sewer  Dist.  22. 

Hotdredge,  Neb, — M.  A.  Earl  &  Co.,  of  Muskagee,  Ind. 
Ter.,  and  Chicago.  III.,  arc  making  surveys  for  a  sewer- 
age system  for  Holdredge. 

PlainHeld,  N.  J. — Andrew  J.  Gavett,  City  Surveyor, 
writes  that  the  lowest  bid  opened  on  June  20  for  con- 
structing storm  sewers  was  submitted  by  C.  M.  Meeker, 
of  Plainfield,  as  follows:  990  ft.  36x29.in.  concrete  sewer, 
5  to  6  ft.  cut  $y.2S;  5  manholes,  ea.,  $45;  20  branches, 
12-in.,  ea,,'  $2;  and  1,553  ft.  33-iii'  circular  pipe,  con- 
crete or  cement  block  sewer,  6  to  7   ft  cut,  $3.50. 

West  Orange,  N.  J. — Sewer  bonds  to  the  amount  of 
$142,000  are   reported   sold. 

Silver  Citv,  N.  M.—C.  C.  Whitehall  is  reported  to 
have  secured  a  franchise  for  a  sewerage  system. 

New  York,  N.  Y. — Bids  will  be  received  until  July  16 
by  Louis  F.  Haffen,  Pres.  Boro.  Bronic^  for  con8tructin|f 
sewers  in  several  streets,  including  (jrand  Boule.,  L. 
180th  St.,  Kingsbridge  Road,  Ganson  Ave.,  Burnsidc 
Ave.,  etc.  Engineer's  estimate,  8,^58  lin.  ft  12-in.,  Zt-j-jj 
lin.  ft.  i^-in.,  1,502  lin.  ft.  i8-in.,  254  lin.  ft  24-in. 
and  260  Im.  ft  30-in.  sewer  pipe;  98  manholes,  19,485 
cu.  yds.  rock  to  be  excavated  and  removed,  14  M  ft. 
lumber,  etc. 

Albion,  N.  K.— E.  H.  Warner,  Village  Ok.,  writes 
that  an  election  will  probably  soon  be  held  to  vote  on 
issuing  $200,000  bonds  for  the  construction  of  a  sew- 
erage  system.      No  engineer   yet  appointed. 

Batavia,  N.  Y. — The  Sewer  Investigating  Com.  is 
stated  to  have  reported  to  the  Bd.  of  Aldermen  on 
June  10,  approving  the  plans  of  Alex.  Potter,  of  N.  Y. 
City,  lor  tne  proposed  sewerage  system.  They  will 
probably  be  submitted  to  vote  of  people  in  the  near 
future. 

Honeoye   Falls,   N.    K.— See   "Water." 

Otisville,  N.  X.— Bids  will  be  received  by  the  Bd.  of 
Health,  N.  Y.  City  (Thos.  Darlington,  M.  D.,  Pres.), 
until  July  10  (readvertisement)  _  for  furnishing  and  de- 
livering vitri.  sewer  pipe,  c.  i.  manhole  covers  and 
Portland  cement  to  the  Tuberculosis  Sanatorium  at 
Otisville.  Orange  Co.,  N.  Y.  Deliveries  will  be  re- 
quired to  be  made,  freight  prepaid,  to  the  Otisville 
station  on  the  Erie   R.   R. 

Buffalo,  N.  Y. — Separate  bids  will  be  received  until 
July  10  by  the  Dept.  Pub.  Wks.  (Francis  G.  Ward, 
Comr.),  for  constructing  a  24-in.  brick  sewer  in  La 
Salle  St.,  15,  13  and  lo-in.  tile  sewer  in  Ladncr  Ave., 
lo-in.   tile  sewer  in   Newfield   St 

MaxloH,  N.   C— See  "Water." 

*Fargo,  N.  D. — ^The  Supervisors  of  Fargo  Township 
are  reported  to  have  awarded  contract  for  a  24-in. 
main  sewer  and  a  lateral  24-10.  sewer  to  Jas.  Kennedy, 
of  Fargo;  cost  about  $16,000. 

Cincinnati  O. — City  Engr.  Danenhower  is  reported 
to  have  submitted  to  the  Bd.  of  Pub.  Service  esti- 
mates as  follows:  For  fixing  and  repairing  breaks  in 
McLean  Ave.  sewer,  $13,000,  and  Bold  Face  Creek, 
$24,000. 

The  cost  of  sewering  Fairmount,  Kosa,  Thompson, 
McBraycr,  Lucker  and  Trade  Aves.  will  be  $16,436, 
according   to   report  01    City    Kngr.    Danenhower. 

Portsmouth,  O. — The  following  are  the  bids  opened 
on  June  22  by  the  Bd.  of  Pub.  Service  for  construc- 
tion of  sanitary  sewer  on  Gay  St.:  Kaps  Bros., 
t 9,284;  Kelley  Bros.,  $9,153,  and  Samuel  Monroe  & 
on,    $9,025.      Bidders   all    of    Portsmouth.    . 

Oxford,  O. — It  is  reported  that  the  question  of  con- 
structing a  sewerage  system  is  again  being  discussed  by 
the   Village   Council. 

Cleveland  Heights,  O. — It  is  stated  that  bids  will  be 
received   until  July    16  by   Wm.   G.    Phare,    Village   Clk., 


2U4  American  Trust  BMg.,  Cleveland,  for  constructing 
sewers  in  Taylor  Road.  VVm.  E.  Evers  Eng.  Co.,  The 
Arcade,   Cleveland,  are  the  Engrs. 

Guthrie,    Okla.—See    "Water." 

Frederick,   Okla.—See  "Water." 

York,  Pa. — The  State  Dept  of  Health  has  approved 
the  plaiis  of  Hering  &  Fuller,  of  New  York,  N.  Y.,  for  the 
completion  of  the  sanitary  sewerage  system  and  the 
construction  of  the  outfall  sewer  and  the  disposal  plant; 
the  citizens  will  now  be  called  on  to  vote  Sept.  10  on 
the  question  of  issuing  $400,000  bonds  for  same.  The 
citizens  will  also  vote  same  time  on  the  question  of 
issuing  $250,000   bonds  for  paving. 

Carlisle,  Pa. — We  are  informed  that  it  is  proposed  to 
build  an  entire  sewerage  system  and  disposal  plant  as 
soon  as  plans  are  completed  and  approved  by  State 
Healtn  Comr.  T.  Chalkley  Hatton,  of  Wilmington,  Del., 
is  Designing  and  Superv.  Engr. 

Ritszille,  Wash. — Press  reports  state  that  bids  will  be 
received  by  City  Clk.  until  July  9  for  the  construction 
of  sewers.  The  plans  and  specifications  provide  for 
5,600  lin.  ft  of  sewers,  two  filter  beds  and  a  septic  tank, 
and  will  be  installed  under  the  supervision  of  Prof  O 
L.  Waller,  of  Pullman,  and  M.  K.  Snyder,  C.  E  of 
RitzviUe. 

Snohomish,  Wash. — J.  B.  Snyder  and  R.  P.  Mc- 
Adams,  of  Everett,  bid  on  June  18  for  5,186  ft.  of  24 
to  8-in.  pipe  sewers,  with  11  manholes,  1  flush  tank, 
etc.,  a  lump  sum  bid  of  $18,200. 

Wolerloum,  Wis. — Frank  S.  Weber,  City  Clk.,  writes 
that  bids  are  about  to  be  asked  for  the  construction  ot 
a   sewerage  system.      E.    B.    Parsons,   City   Engr. 

Oshkosh.  Wis.— Biia  will  be  received  until  July  20  by 
the  Bd.  Pub.  Wks.  (W.  A.  Marden,  Chmn.),  for  con- 
structing sewers  in  portions  of  Sherman  and  Graham 
Sts. 

Marshfield,  Wis. — Bids  will  be  received  until  Aug.  i 
by  M.  G.  Fleckenstein,  City  Clk.,  for  constructing  a 
sewer  on  6tn   St. 

NorHi  Battleford,  Sask. — See  "Power  Plants,  Gas  and 
Electricity." 

BRIDGES. 

Notes  Arranged  Alphabetically  by  States. 

San  Diego,  Col. — The  Street  Comrs.  are  reported  to 
be  preparing  to  construct  5  reinforced  concrete  bridges 
at  C,  D,  F,  G  and  I  Sts.,  at  an  estimated  cost  of  $50,000. 

Placerville,  Cal. — The  Bd.  of  Supervisors  of  El  Dorado 
County  are  stated  to  have  accepted  the  bid  of  Mervy, 
Elwell  &  Co.  for  a  steel  bridge  at  Wisconsin  Bar  to  re- 
place the  structure  recently  washed  away.  The  cost  is 
$11,260. 

Athens,  Ga. — Bids  will  be  received  until  July  15  by 
the  Comrs.  of  Roads  &  Revenues  of  Clarke  County  at 
Athens  (Jas.  Barrow,  Clk.),  for  repairing  the  sub- 
structure and  building  a  new  steel  i^yyi-lt.  span  at 
the   Princeton   Bridge   over   Oconee   River  in   said   county. 

Mt.  Pulaski,  III. — Bids  will  be  received  until  July  15 
by  the  Lake  Fork  Special  Drainage  Dist.  (W.  E. 
Birks,  Chmn.  Comrs.),  for  constructing  5  steel  bridges 
in  said  drainaee  dist..  three  to  be  60  ft  long  and  two 
80  ft.,   all  being  12    ft.   wide. 

Bluffton,  Ind.— It  is  reported  that  the  Bd.  Co.  Comrs. 
will  receive  bids  until  July  13  for  the  construction  of  10 
new  bridges,  spans  varying  from  14  to  40  ft  C.  a. 
Brineman,   Co.   Aud. 

Columbia  City,  Ind. — It  is  stated  that  bids  will  be  re- 
ceived until  July  21  by  the  Bd.  Co.  Comrs.  (John  M. 
Mowrcy,  Chmn.)  for  constructing  steel  and  concrete 
bridges,  concrete  abutments  and  concrete  arches.  Saml. 
F.  Tremley,   Co.   Aud. 

Lincoln,  Kan. — It  is  stated  that  bids  are  wanted  until 
July  16  for  erecting  a  stone  arch  bridge.  Address 
County  Qk. 

Algiers,  La. — Bids  will  be  received  until  July  15  at 
the  office  of  Alfred  Killer  Co.,  Ltd.,  in  New  Orleans 
for  the  foundation  work,  etc.,  on  the  Algiers  viaduct 
as  follows:  Concrete  footings,  including  excavation 
and  creosoted  piling  in  place,  and  concrete  reinforced 
r-taiiiinir  walls,  a  lump  bid  to  be  submitted;  also  sep- 
arate bids  for  furnishing  in  place  the  earth  approaches 
complete,  including  the  paving  on  top  thereof;  bids 
will  also  be  received  for  furnishing  on  the  ground  of 
the  site  of  the  viaduct  all  the  neces.sary  creosoted  timber. 

Baltimore,  Md— It  is  stated  that  Roads  Engineer 
Shirley  has  reported  to  the  Highways  Commission  that 
the  proposed  bridge  to  be  constructed  on  the  Washing- 
ton road  over  the  Baltimore  and  Ohio  railroad  tracks 
will  cost  $11,000.  one-half  of  the  cost  to  be  paid  by  the 
railroad  company  and  the  other  half  by  the  county. 
The  bridge  will  have  a  106- ft  span  and  will  be  30  ft 
wide,    with    a   6ft.    walk    on   each   side. 

'Medford,  Mass. — Bids  for  constructing  an  additional 
span  to  Cradock  bridge  and  boat  lock  at  Main  St, 
Mystic  River  Reservation,  Medford  were  opened  on 
I""?.  '8  by  the  Metropolitan  Park  Com.  (John  R. 
L-  i>    'y'K''-)'     'i    Beacon     St.,     Boston.      The    Austin 

hng.  8[  Constr.  Co.,  of  Boston,  secured  the  contract 
as  the  following  bid:  7,700  cu.  yds.  earth  grading.  $1; 
560  lin.  ft.  coflFer  dam,  $8.50;  2,000  lin.  ft.  spruce 
piles,  23  cts.;  300  lin.  ft.  concrete  pile,  45  cts.;  1,680 
cu.  yds.  concrete  masonry,  1:3:6,  $7;  1,150  cu.  yds. 
concrete  masonry,  1:2^^:5,  $10;  130  ft  concrete  and 
steel  bridge  span.  $2,700;  total,  $30,015.  Jones  & 
.Meehan.  of  Boston,   bid   for  this  work   $52,750. 

Pillstielil  Mass. — An  order  is  reported  to  have  been 
passed  by  Bd.  of  Aldermen  providing  for  an  appropriation 
of  $5^00  for  constructing  a  concrete  bridge  over  outlet 
near  Pontoosuc  Lake  Dam,  replacing  present  structure. 

r-n"'^A'"i'^''L  !i-  ■'— W.  H.  Taylor,  of  Hackensack. 
(-Ik.  Bd.  Freeholders,  writes  that  the  C.  W.  Dean  Co., 
136  Liberty  St.,  New  York,  N.  Y.,  on  June  38  secured 
the  contract  for  constructing  bridge  at  Monroe  St., 
Passaic,  for  $38,870.  Other  bidders  were:  F.  R.  Long 
COj.  $42,7j8,  and  Schwicrs-Sutton  Co.,  $44,137. 
..Bids  will  be  received  bv  the  Bd.  of  (Thosen  Free- 
holders at  Hackensack  until  July  16  for  constructing  a 
concrete  bridge  stone-faced  across  Dumont  Ave..  Du- 
mont;  a  steel  beam  concrete  stone- faced  bridge  at  Wash- 
ington Ave.,  Bergcnfield,  and  a  concrete  bridge  with 
stone   facing  at    Madison   Ave.,    Dumont 
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Allendale,  N.  J. — Bids  will  be  received  until  July  is 
.X.  J  ,''°™- .°^  "'^  ^^-  °f  Chosen  Freeliolders  at  the 
Allendale  House,  Allendale  (A.  H.  Ackerman,  Chmn.), 
for  the  construction  of  a  plate  girder  bridge  near 
Packer  s,  ra   Saddle  River  Boro.,  N.  J. 

.  New  York,  N.  y.— The  Bd.  of  Estimate  and  Appor- 
tionment on  June  28  authorized  the  use  of  1,800,000 
bonds  for  completing  construction  of  Blackwell's  Island 
Bridge. 

An  appropriation  of  $45,000  for  betterments  to  Brook- 
htn  Bridge  is  reported  to  have  been  provided  for  by  the 
iJd.   of   Estimate  and   Apportionment  on   June    28. 

•Canandaigua,  N.  K.— Philip  J.  O'Keefe,  Town  Clk., 
writes  that  Z.  T.  Darrow  &  Son,  of  New  Berlin,  has 
secured  the  contract  for  construction  of  concrete  arch 
m  Canandaigua,  120  ft.  long  with  lo-ft.  span,  filling  over 
same  and  removing  bridge   (bids  openeij  May  27). 


•Athens,  O.— E.  R.  Walker  Co.  Aud.,  writes  that  the 
contract  for  constructing  bridge  over  Hocking  River  at 
Athens  (bids  opened  June  22)  has  been  awarded  to  the 
Capitol  Constr.   Co.,  Columbus,  for  $11,780. 

Wapakoneta,  O.— It  is  stated  that  bids  will  be  re- 
ceived until  July  12  by  the  Co.  Comrs.  for  constructing 
2  bridges  across  Auglaize  River,  i  in  Duchouquet  Town- 
ship and  the  other  in  Logan  Township.  W.  H.  Meyer. 
Co.  Aud.  r  J     • 

Cincinnati,  O.— Bids  will  be  received  until  July  12  by 
Uie  Co.  Comrs.  (Fred.  Dreihs,  Clk.)  for  the  following: 
bpecihcations  635,  reinforced  concrete  bridge  and  ap- 
proaches thereto  on  Ohio  Pike  at  Ferris,  Anderson  Town- 
ship; bpecifications  631,  improving  culvert  on  Qeves  and 
Bridgetown  Pike.  Miami  Township;  Specification  598,  5- 
tt.  circular  concrete  culvert  on  Montgomery  Pike,  Syca- 
more Township;  Specification  536,  concrete  box  culvert 
on  Compton   Road,   Springfield  Township. 

Sidney,  O.—lt  is  stated  that  bids  will  be  received  un- 
til July  12  by  J.  C.  Rosser,  Co.  Aud.,  for  constructing 
a  i-span  high-truss  single.frack  bridge  over  Nine  Mile 
Creek. 

*Mt.  Union,  Pa. — The  contract  for  constructing 
masonry  work  on  the  bridge  to  be  constructed  at  Mt 
Union  IS  reported  to  have  been  awarded  to  Lemuel  A. 
Green,   of  Huntingdon    for  about    $11,000. 

Shamokin,  Pa. — Bids  will  be  received  until  July  9  by 
the  Bd.  Co.  Comrs.  (Frank  Erdman,  Chmn.)  at  Sun- 
bury,  for  erecting  an  iron  bridge  on  Arch  St.  crossing 
Carbon   Run,    Shamokin. 

Towanda,  Po.— Bids  will  be  received  until  July  o  by 
the  Bd.  Co.  Comrs.  (E.  D.  Harkness,  Chmn.)  for  con- 
structing  several  bridges  throughout  the  county. 

^Providence.  R.  I.— H.  is  stated  that  the  Rhode  Island 
Co.  (F.  N.  Eushnell,  Ch.  Engr.)  has  decided  to  con- 
struct a  viaduct  from  Exchange  PI.  to  summit  of  Col- 
lege  Hill.  j[  , 

Houston,  Tex. — Geo.  Horton,  County  Engr.,  writes 
that  it  is  proposed  to  construe  a  bridge  over  San  Jacinto 
River  on  the  Montgomery  Road  at  Humble;  cost  about 
$7,000.    John  B.  Ashe,  Co.  Aud. 

Spokane,  Wash. — Estimates  of  the  cost  of  the  pro- 
posed new  city  bridges,  it  is  stated,  have  been  prepared 
u  follows,  by  City  Eng.  Chas.  Mclntyre:  For  a  steel 
structure  on  Washington  St,  1224  ft.  Ion"  with  a  48- ft. 
roadway,  $386,000;  a  reinforced  concrete  bridge,  40  ft. 
wide,  with  asphalt  and  brick  paving,  $264,000. 
A  bridge  over  the  north  channel  of  Howard  St.,  252 
•t.  long  and  40  ft.  wide,  built  of  reinforced  concrete, 
$38,000;  the  Stevens  St.  bridge,  152  ft.  long,  with  steel 
prders.  $9,900;  Mission  Ave.  bridge,  $58,050  for  a  re- 
inforced concrete  structure.  $51,040  for  a  steel  structure 
and  $29,852  for  a  wood  and  steel  bridge;  reinforced  con- 
crete bridge  on  Monroe  St.,  990  ft.  long  and  so  ft.  wide 
$320,000. 

Marlinton,  W.  Va. — The  County  Court  of  Pocahontas 
County  will  soon  ask  for  bids  for  the  erection  of  3  high- 
way bridges  across  Greenbrier  River,  each  to  be  about 
200-ft.  span  and  set  on  concrete  abutments,  one  to  be 
erected  at  Cass,  one  at  Cloverlick,  and  one  at  Sitlingtoiv 

La  Crosse,  Wis. — The  following  bids  were  reported 
opened  for  constructing  45  ft.  reinforced  concrete  bridge 
over  the  lagoon  in  Pettibone  Park:  Marsh  Bridge  Co., 
Des  Moines,  la.,  a  bids,  $4,988,  &  $5,200;  Security  Bridge 
Co.,  Minneapolis,  Minn.,  $6,200;  Chas.  W.  Noble,  La 
Crosse,  2  bids,  $4,544  and  $4,950;  Illinois  Bridge  Co., 
Chicago,  111.,  $7,000,  and  La  (Crosse  Bridge  &  Steel  Co., 
La    Crosse,    3    bids,    $7,490,    $7,685,    and    $7,923. 

Milwaukee,  Wis. — Bids  will  be  received  until  July  o 
by  the  Bd.  Pub.  Wks.  (Chas.  J.  Poltsch,  Chmn.)  for 
constructing  a  stationary  concrete  bridge  with  concrete 
abutnicnts,  and  all  appurtenances  thereto,  across  the 
Kkinickinnic  River,  at  the  intersection  of  3d  Ave.,  14th 
Ward. 

PAVING  AND  ROAD  MAKING. 

Notes  Arranged  Alphabetically  by  States. 

Pensacola,    Fla. — See    "Water." 

'Edwardsville,  III. — Chas.  A.  Sheppard,  City  Engr., 
writes  that  John  Hamra,  of  Litchfield,  has  secured  the 
contract  for  paving  as  follows,  bids  opened  June  17: 
Vandaiia  st.  and  St.   Andrews  Ave.,   9,900  sq.  yds.  brick 

f>aving,  on  5-in.  concrete  foundation,  $1.64;  and  6,060 
in.  ft.  granitoid  8-in.  curb  and  6J^.in.  gutter  2  ft,  wide, 
73  cts. ;  total.  $20,660;  and  for  paving  Hillsboro  Ave. 
9,800  sq.  yds.  brick  on  5-in.  concrete  loundatioir  $1.67, 
and  6,700  lin.  ft.  curb,  73  cts.;  total,  $21,257..  Total  of 
other  bids  received  were:  (a)  Vandaiia  St.  and  St. 
Andrews  Ave.;  (6)  Hillsboro  Ave.;  Hyten  &  Fahrig, 
Edwardsville.  a,  $22,339;  b,  $23,041 ;  O.  F.  Dun- 
lap,  Edwardsville.  a,  $22,680;  b  $23,964,  and  A.  F. 
Franks,   Jacksonville,  a,   $23,430;   h,   $26,104. 

Danville,  III. — W.  H.  Martin,  City  Engr.,  writes  that 
the  Interurban  Constr.  Co.  of  Danville  has  secured  the 
contract  for  paving  (bids  opened  June  13)  at  the  follow- 
ing bid:  25,000  yds.  brick  pavt.,  $1.32;  9,000  cu.  yds. 
excav.,  30  cts.;   5,000   ft.  reset  curb,   7  cts.;  800  ft.  mar- 

?:inal  curb,  25  cts.;  1,150  ft.  i8-in.  sewer,  78  cts.;  1,075 
t.  i5-in.  sewer,  68  cts.;  1,800  ft.  12-in.  sewer,  58  cts.; 
46  single  inlets.  $20,  and  20,000  ft.  4x18  sandstone  curb, 
35   cts. 

.  Ancona,  III. — It  is  stated  that  bids  will  be  received  un* 
til  July  12  by  the  Highway  Comrs.  of  Reading  Town- 
ship (C.  A.  Helper,  Chmn.)  for  graveling  Blooming- 
ton  Rd. 


'Blpomington,    III. — The    contract    for    12,777    '<!■    H^^- 

-yitr.    brick  pavement   and   8,230   lin.    ft.    curb    and   gutter 

(bids    opend    June    28)     has    been    awarded    to    Crescent 

Contr.   Co.,   of  Peoria,   for  $26,458.     C.  F.   Fauntz,   City 

Engr. 

McLeansboro,  III. — New  bids  will  be  received  until  i 
P.  M.  on  July  9  by  G.  W.  Hogan,  Pres.  Bd.  Local 
Improv.,  for  furnishing  material  and  constructing  the 
following:  Sec.  A,  23,641  sq.  yds.  brick  pavt.;  14,092 
lin.  ft.  4x20  straight  curb;  798  lin.  ft.  4x14  protection 
curb,  518  l-lo  lin.  ft  coiners  3  ft.  radius;  10,127  cu, 
yds.  excav.;  1,596  cu.  yds.  fill.  Sec.  B,  20,544  sq.  yds. 
brick  pavt.;  13,790  lin.  ft.  4x20  straight  curb;  748  fin.  ft. 
5x14  protection  curb;  423  9-10  lin.  ft.  corners,  3  ft. 
radius;  7,763  cu.  yds.  excav.;  536  cu.  yds.  fill.  Bids  to 
be  submitted  as  a  whole  and  upon  each  section  separately; 
probable  cost,  $90,000.  H.  E.  Beasley,  Engr.,  Cfentralia; 
Harry  Anderson,  City  Attorney.  The  bids  for  this  work 
were  to  have  been  opened  on  June  21,  but  no  bids  were 
received,  owing  to  raise  in  rates  by  R.  R.  companies. 

Paris,  111. — Bids  will  be  received  by  J.  H.  C.  Gist, 
Pres.  Bd.  Local  Improv.,  until  July  8  for  16,821  sq. 
yds.  brick  pavement  on  concrete  foundation  on  N.  Cen- 
tral Ave.  and  S.  Main  St.,  as  advertised  in  The  Engi- 
neering Record.     W.  T.   Blackburn,  City  Engr. 

Sterling,  III. — City  Engr.  John  Avey  is  reported  to 
have  estimated  the  cost  of  paving  a  portion  of   ist  Ave. 

at   $11,787. 

Chicago  III. — Bids  will  be  received  until  July  1 1  by 
the  Bd.  Local  Improv.  (H.  S.  Dietrichs,  Pres.),  for 
grading  and  paving  with  repressed  vitirfied  block  as- 
phalt,  granite   blocks,   etc.,  portions  of   numerous  streets. 

'  'Nappanee,  Ind. — The  Central  Construction  Co.,  of 
Rochester,  is  reported  to  have  been  awarded  a  $100,000 
paving   contract    in   this   city. 

*Clinton,  Ind.—B.  F.  Harrison,  City  Clk.,  writes  that 
the  lowest  bid  and  successful  bid  opened  on  June  10 
for  paving  was  submitted  by  Harris  &  Dorsey,  of  Terre 
Haute,  as  follows;  3,300  c«.  yds.  excav.,  25  cts.;  2,088 
lin.  ft.  straight  cement  curb,  30  cts.;  150  lin.  ft.  circu> 
lar  cement  curb,  50  cts.;  530  lin.  ft.  straight  marginal 
stone  curb,  4x18,  40  cts.;  9,155  sq.  yds.  brick  pavt., 
including  concrete  base,  cement  filler,  sand  cushion  and 
expansion  joints,  $1.45;  1,195  sq.  yds.  brick  pavt.,  in- 
cluding concrete  base,  cement  fill,  sand  cushion  and 
expansion  joints,  along  and  between  stress  railway  track, 
$1.70;  total.  $17,045.  Totals  of  the  other  bids:  W.  F. 
Frey,  Lafayette,  $17,262;  H.  C.  Finley,  Hoopeston,  $17,- 
318,    ana   Foulks  &   Froeb,   Terre   Haute,   $17,700. 

Sullivan,  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs. 
will  receive  bids  until  Jul](  1 1  for  the  construction  of 
a  macadamized  road  in  Fairbanks  Township.  Length 
of  road  19,923  ft.     E.  E.   Russel,  Co.  Aud. 

Spencer,  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs. 
will  receive  bids  until  July  18  for  the  construction  of  a 
macadamized  road  upon  and  along  the  county  line  be- 
tween the  said  counties  of  Morgan,  Owen  and  Putnam. 
G.  O.   Mitten,  Co.  Aud. 

Cedar  Falls,  Jo.-— Bids  will  be  received  until  July  11 
by  the  City  Council  for  furnishing  material  and  paving 
portions  of  Main,  22d  and  23d  Sts.,  requiring  about 
15,600  sq.  yds.  brick  pavt.,  with  macadam  foundation, 
3,600   lin.    ft.    curb,   etc. 

Sigourney,  la.— A.  M.  Neas,  City  Clk.,  writes  that  the 
following  are  the  bids,  opened  on  June  5,  for  15,000 
sq.  yds.  brick  paving  on  6-m.  concrete  foundation:   (price 

fven  per  sq.  yd.):  J.  C.  Like,  Des  Moines,  $2.08; 
urlington  Constr.  Co.,  Burlington,  $2.16;  J.  W.  Turner 
Improv.  Co.,  Des  Moines,  $2.15;  Ind.  Constr.  Co.,  Dav- 
enport, $2.20,  and  Magden  &  Sheely,  Des  Moines,  $2.05. 
Awarded  contract. 

"Waterloo,  la.—W.  A.  Bryant  &  Sons  Co.  of  Water- 
loo, are  stated  to  have  secured  the  contract  (Ibids  opened 
June  20)  for  paving  with  brick  and  asphalt  in  West 
Vvaterloo,  at  $2  and  $1.79  per  sq.  yd.,  respectively; 
21,724  yds.  of  asphalt  and  4,556  yds.  of  brick  required 
for  the  proposed  improvement. 

Ft.  Leavenworth,  Kan. — Bids  will  be  received  here  un- 
til July  19,  by  Capt.  J.  E.  Normoye,  Q.  M.,  U.  S.  A., 
for  paving  Grant  Ave.  from  Meade  to  Metropolitan  Ave., 
including  curbs,  gutters,   drains,   etc.,  at  this  post. 

Leavenworth,  Kan. — The  City  Council  is  reported  to 
have  passed  a  resolution  providing  for  the  paving  of 
portions  of  Olive  and  Marshall  Sts. 

Topeka,  Kan. — The  Phoenix  Brick  &  Constr.  Co.,  of 
St.  Joseph,  Mo.,  is  reported  to  have  secured  the  $80,000 
brick   paving   contract   in    Topeka. 

Hopkinsville,  Ky. — Bonds  amounting  to  $100,000  for 
road  improvements  in  Christian  County  are  reported  sold. 

Baltimore,  Md. — Bids  will  be  received  by  the  Bd. 
Awards  (J.  Barry  Mahool,  Pres.)  until  July  10  for 
grading,  curbing  and  paving  with  macadam  a  portion  of 
Belle  Ave. 

PittsHeld,  Mass. — The  bids  received  June  12  for  pav- 
ing South  St.  are  stated  to  have  been  as  follows:  Asphalt, 
Barber  Asphalt  Co.,  Boston,  by  A.  S.  Johnson,  $2.92 
per  sq.  yd.;  total,  $40,880;  bitulithic,  Warren  Bros.,  , 
Boston,  $2.75  per  yard,  2}^-in.  surface,  total  of  $39,942, 
with  special  rate  of  $5  per  yd.  about  street  railway 
tracks;  wood  blocks,  J.  F.  Kerwin,  of  New  Brunswick, 
N.  J.,  $3.50  per  yd.,  total,  $49,000. 

Pittsfieli.  Mass. — ^The  Bd.  of  Aldermen  is  stated  to 
have  passed  an  order  providing  for  an  appropriation  of 
$5,000  for  paving  Cottage   Row. 

'Royatton,  ilftVA.— Frank  A.  Toush,  Township  Clk.,  St. 
Joseph,  Mich.,  writes  that  the  contract  for  macadamiz- 
ing Niles  and  Hollywood  Roads  (bids  opened  June  4), 
has  been  awarded  to  Aug.  Shultz,  of  Baroda,  for  $9,922. 

Muskegon,    Mich. — C.    S.    Gamble,  City    Engr.,    writes 

that  bids   will   be    received   on  July  15    for    paving   with 

bituminous   macaaam   Western    Ave. ;  cost  about    $50,000. 

He    further    states    that    plans    have  been    prepared    for 
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paving   nortions   of  Terrace,    ist,   2d    and   3d    Sts.;   cost, 
about  $10,000. 

Detroit,  Mich. — The  lowest  bids  opened  by  Corar, 
Haarer  Jane  20  for  the  paving  of  five  sections  of  streets 
are  reported  as  follows:  Lamed  St.,  with  creosoted 
block,  Thos.  E.  Currie,  $9,863;  Brady  St.,  creosoted 
bloclf,  W.  W.  Hatch  &  Sons,  $16,294;  Watson  St., 
brick,  Jas.  Hanley.  $6,o8r:  Riopelle  St.,  brick,  Thos. 
E.  Currie,  $11,391;  Hastings  St.,  Thos.  E.  Currie, 
$2,825. 

Duluthj  Minn. — Hugh  Steele  is  reported  to  be  the 
lowest  bidder  for  paving  4th  Ave.  W.,  at  $14,054,  and 
Geo.   A.    King  lowest  for   paving   Tioga  St.,   at   $13,430. 

•Russell  &  Holmquist  are  stated  to  have  secured 
the  contract  for  paving  a  portion  of  John  Ave.,  for 
$26,021. 

Ft.  Snelling,  Minn. — B.  W.  Moore,  of  St.  Paul,  is 
reported  to  have  submitted  the  lowest  bid  at  $4,375> 
June   15,  for  road  work  at  Ft.   Snelling. 

Shakopee,  Minn. — The  City  Council  is  reported  to 
have  opened  bids  as  follows  for  grading  the  Trestle 
g°ad:  Jas.  Forrestal,  Scandinavian  American  Bank  Bldg., 
bt.  Paul,  70  cts.  per  cu.  yd.,  and  J.  J.  Mergens,  $4,450. 

St.  Paul,  Mmn.— Bids  will  be  received  until  July  15 
by  tdw.  O.  Krahmer,  Co.  Aud.  for  macadamizing  a  por- 
tion of  Edgerton  St.  and  grading  and  improving  Bald 
Eagle  Lake  Ave. 

The  lowest  bids  received  by  the  Co.  Comrs.  on  June 
17  for  constructing  macadam  or  gravel  roads  are  re- 
ported to  have  been  as  follows:  Forrestal  &  Co., 
Scandinavian  American  Bank  Bldg..  Edgerton  St  from 
I'orest  Cemetery  to  Station  72  and  30.  $16,500;  Larpen- 
teur  Ave.,  White  Bear  Ave.,  and  North  St.  I*aul  Rd., 
$7,227;  Rice  St.  and  Kettle  River  Rd.,  $8,095;  St.  Paul, 
White  Bear  and  Bald  Eagle  Rd.,  from  the  south  to 
the  north  of  White  Bear  village  limits,  $5,531  Lexing- 
'°n  Ave,  $13,985;  Lake  Ave.,  Forrestal  &  Co.,  $3,465; 
Minnehaha    St.,    $3,260;    Dale    St.,    $6,260;    Forrestal    & 


'Ittms    marked    thus   zive    the    names    of   parties   awarded    contracts. 


9°;i,*?.'^*°'  ^^'"^  Eagle  Lake  Rd.  from  Mounds  View  and 
JJald  Eagle  Rd.,  northerly  to  Station  44,  Hane  &  Nel- 
son,   $2,968. 

It  IS  stated  that  bids  will  be  received  by  the  Bd.  Co. 
Comrs.  until  July  15  for  improving  a  portion  of  Edger- 
ton St.  Probable  cost,  $13,385-  Edwd.  G.  Krahmer, 
Co.  Aud. 

Winona,  Minn. — The  lowest  bid  opened  on  June  10 
by  City  Council  for  macadamizing  W.  4th  and  Wilson 
Sts.,  about  6  blocks,  was  submitted  by  Braley  &  Ahell, 
at  the  following  bid:  Macadam,  $1  per  sq.  yd.;  brick 
gutter,  35  in.,  55  cts.  per  lin.  ft.;  retaining  curb,  25  cts. 
per  ft.;  new  curb,  39  cts.  per  ft.,  and  reset  curb,  8 
cts   per  ft. 

It  is  stated  that  bids  are  wanted  until  July  8  for 
tnacadamizing  Center  St.,  about  7  blocks.  H.  B.  Walling, 
City   Engr. 

Kirksi-ille.  Afo.— Bids  will  be  received  at  the  office  of 
J.  C:.  Carothers,  City  Clk.,  until  July  15  for  paving  a 
portion  of  Franklin  St.  with  vitr.  paving  brick  or 
block,  on  a  5  or  6-in.  concrete  base,  approximately  16,700 
sq.  yds.  paving  and  8,536  ft.  concrete  curb  and  gutter, 
as  advertised  in  The  Engineering  Record.  H.  Selby, 
Mayor. 

Joplin,  Mo. — The  City  Council  is  reported  to  have 
passed  a  resolution  providing  for  the  paving  of  a  por- 
tion of  Wall  St. 

"St.  Joseph,  Mo. — Rackliffe  &  Gibson,  619  Edraond 
St.,  are  stated  to  have  secured  the  contract  for  paving 
a  portion  of  24th  St.  with  Hassam  pavement  at  $1.50 
per  sq.  yd. 

.  'The  Bd.  of  Pub.  Wks.  is  stated  to  have  decided  to  re- 
ject all  bids  received  for  paving  with  brick  a  portion  of 
Kemper  St.  According  to  reports  new  bids  will  be  re- 
ceived. 

St.  Louis,  Mo. — Bids  will  be  received  until  July  la 
by  the  Bd.  Pub.  Improv.  (A.  J.  O'Reilly,  Pres.),  for 
improving  portions  of  several  streets  by  paving  with 
granite  blocks  and  vitrified  paving  brick. 

SpringHeld,  Mo. — It  is  stated  that  bids  will  soon  be 
received  for  paving  with  brick  a  portion  of  Boonville  St. 

taterson,  N.  J. — The  Bd.  of  Works  is  stated  to  havie 
awarded  the  contract  for  repairing  asphalt  on  Main  and 
^.xarket  Sts.  to  John  R.  Lee,  2d  National  Bank  BUg.,  at 
$3.50  per  yd. 

Jersey  City,  N.  J. — The  Street  and  Water  E'd.  is  re- 
ported to  have  adopted  a  resolution  providing  for  an  ap- 
propriation of  $69,681  for  repaying  portion  of  Ocean 
^ve. 

*The  Bd.  of  Wks.  on  June  20  is  stated  to  have 
awarded  contracts  for  paving  as  follows:  Van  Keuren 
&  Son,  Grand  and  Prior  Sts.,  with  telford„  Leslie  St., 
$9,855;  S.  10th  St^  $23,831-  S.  isth  St.,  $25,926. 
The  Jersey  Paving  Cor.,  45  Clinton  St.,  brick  paving, 
Fillmore  St.,  $6,813;  Houston  St.,.  $16,608;  Woodside 
Ave.,  $10,604.  The  Barber  Asphalt  Co.,  Halsey  and 
Academy   Sts.,    Newark,   9th   Ave.,    $4,569. 

Salem,  N.  J. — Elds  will  be  received  by  the  Bd.  of 
Chosen  Freeholders  (John  F.  Ayres,  Dir.)  until  July 
8  for  ttie  construction  of  a  state  and  county  road,  known 
as  Aldine  Road,  1.326  miles,  as  advertised  in  The  Engi- 
neering  Record. 

lamesburg,  N.  J. — Bids  will  be  received  by  the  Trus. 
of  the  State  Home  for  Boys  (Edw.  Spaeth,  Pres.)  until 
July  8  for  macadamizing  roads  to  and  around  buildings, 
together  with  necessary  grading,  as  advertised  in  The 
Engineering  Record. 

'Newark,  N.  /.—The  Jersey  Paving  Corp.,  45  Clin- 
ton St.,  is  reported  to  have  secured  the  following  con- 
tracts for  brick  paving:  Fillmore  St.,  $6,813;  Houston 
St.,  $16,608;  Woodside  Ave.,  $10,604.  The  Barber 
Asphalt  Co.,  Halsey  and  Academy  Sts.,  is  stated  to  have 
obtained    the   contract  of  paving  9th  Ave.,   for  $4,569. 

North  Tonawanda,  N.  Y. — The  Ward  Road,  from  the 
No.  Tonawanda  city  line  to  the  town  line  of  Lewiston 
will  be  improved  by  the  state  this  summer,  according 
to    reports. 

Rochester,  N.  Y. — Whitmore,  Rauber  &  Vicinus,  279 
South  Ave.,  are  reported  to  have  submitted  a  bid  at 
$5.25  per  sq.  yd.  for  paving  with  wood  block  4'  east 
spans  of  Piatt    St.    Bridge. 

•The  Bd.  of  Contract  and  Supply  is  reported  to  have 
awarded  contracts  for  paving  as  follows:  Clifford  St, 
with  brick  to  Whitmore,  Rauber  &  Vicinus,  2^9  South 
Ave.,   for  $47,893;   resurfacing  Webster  Ave.  with  Town- 
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_  Ktm  Ytt.  .V.  >'.— Bids  w«re  opened  on  June  m  by 
Levi*  F.  HaSea.  Fr«w  Btsox  Bora.,  {or  paring  a*  {of- 
|0V«: 

Oar  Art.  fraa  £.  i<ftk  St.  to  lirtli  St.  and  from 
ttttk  St.  to  WendoTcr  Arc:  (a)  18.XIO  aq.  jrd*.  iron  alaa 
fan.;  lb).  »,7«o  en.  Tda.  coacrete;  (c).  M50  lin.  ft.' old 
cnk;  (d).  totab:  Atlanta  Contr.  Co.,  a,  »3-49:  6.  $4-74: 
r,  JO  cti.-,  d,  $79,519:  Sicilian  AsAah  Paving  Co.,  a, 
$$-10:  r.  40  eta.:  d.  $7i.948.so;  Aaphalt  Coiutr. 
1-o»:  k.  »5^  Ji5»-i  ••  f73.J»7.    ^       .    ^    ^ 

,_^    Ave.    Iroa   Tteatoat    Are     to    E.    189th    St. 

Lbocm  bidder,  Coolincatal  Aipbalt  Paving  Co.,  16,348 
•«.  yd*,  aiphalt  Mock,  St.89:  a.s70  en.  yd*,  concrete, 
|4-4b:  (t9o*  Hn.  ft  old  cnrb,  34  eta.;  total,  $43,437. 
Tstab  Of  acker  bids:  Barber  Anhalt  Paving  Co.,  $4S,- 
Bastian  P»vt.  Co_  $4M39. 
7  Av,.  froai  W<  Went  Her  Ave.  to  E.  i6itt  St. 
.  Barber  Aspbah  Paving  Co.,  8,918  tq. 
■■bill  blodo,  $IS9H:  1,360  en.  yd*  coacrete,  $3.50; 
0  Ba.  ft  eld  curb  41  cu.;  total,  $23,468.  Conti- 
'  Aaphah  Paving  Co.,  $*4,i4o;  Aaphalt  Constr.  Co., 
and  Hawing*  Pavt:  Co..  $Z4,6». 

Ave.  froB  Bnreside  Ave.  to  E.  184^  St: 
.  Barber  Asphalt  Paving  Co.,  9,540  sq. 
]4s.  asphak  blodob  $i.6o;  i,jao  cu.  yds.  concrete,  $5.50. 
Mso  Ba.  ft  old  curb.  37  ets.;  total  $25,677.  Totals 
of  otber  Udi:  Coattnental  Anhalt '  Paving  Co.,  $26,- 
tat:  Basttegs  Pavt.   Co     $27,286. 

Tae  Barber  Aaphslt  Co.  submitted  the  lowest  bid  on 
paviac  other  streets  nn  Bronx  Boro.  with  asphalt  (bida 
•fcaM  Jane  so),  as  follows:  Park  Ave.  E.  from  E. 
tSjrd  St.  to  Pelham  Ave.,  $15,023;  E.  170th  St  from 
Franklin  Ave.  to  Boston  Rd..  $6,507;  Beekman  Ave. 
fram  E.  I4ist  St  to  St  Mary's  Park.  $6,115,  and  E. 
tlsth  St  from  Park  to  3rd  Ave..  $6,423. 

Bids  will  be  received  until  July  16  by  Louis  F.  Ilaf. 
fca.  Pies.  Boro  Bronx,  for  constructing  the  Transverse 
Rd.  at  E.  ao4th  St..  and  at  Bumside  Ave.  in  connec- 
tisa  with  the  Grsnd  Boole,  and  Concourse.  Engineer's 
•  S,7S5  cu.  yds.  earth  ejccav.,  3.100  cu.  yds. 
'..  40.750  cu.  yds.  filling  and  back-filling, 
ctL  yds.  dry  nibble  masonry,  4.100  cu.  yds.  cyc- 
Inptan  aiasaarT.  1.000  cu.  yds.  Class  "A"  and  10.450 
ea.  yd*.  Oass     B"  concrete,   19,000  sq.  ft.  waterproofinit, 

rcu.  ft.  granite  newels,  fenders  and  coping,  970  lin. 
iS-ia..  1.375  I'n.  ft.  i2-in.  and  440  lin.  ft  lo-in. 
Wtil  ttooewaic  pipe  drain,  126  spurs  for  house  connec- 
tba*.  aa  manholes,  4,200  s().  yds.  paved  sutters,  745,000 
k*.  atael  and  iron  (exclusive  of  railings).  3.550  sq.  ft 
weeca  wire  fabric,  6,350  lin.  ft.  new  bluestone  curb, 
jowsse  sq.  ft.  cement  and  1,750  sq.  ft  bluestone  flag- 
gMK,  3.600  sq.  ft.  new  bndgestone,  9,000  sq.  yds.  asphalt 
bit,  8.050  sq.  yds.  iron  slag  and  1.500  sq.  yds.  macadam 
pavt,  183  lin.  ft  Type  "\.  2.^45  lin.  ft.  Type  "B"  and 
i.yjo  lin.  ft  Type  "C"  railing  etc.;  also  regulating 
caitiag  and  flaonag  the  sidewalks,  etc..  on  t93d  St., 
Shalieapeare  and?iereid  Aves.,  and  building  approaches, 
etc..  oa  Manida  St.,  paving  with  granite  block  Devoe 
Ave.  Ea^neer'i  estimate:  2.550  so.  yds.  new  granite 
hBt  pavt,  on  a  sand  foundation,  laid  with  sand  joints, 
aad  BMpuig  the  pavt  in  repair  for  yr.  from  date  of 
aecaptaim.  73.400  co.  yds.  earth  and  4.0^0  cu.  yds. 
roA  ezcav..  18.930  en.  yds.  filling,  6.785  lin.  ft  new 
caf%,  (nmisbed  and  set,  26.250  sq.  ft.  new  flagging, 
farmshed  and  laid.  4.425  sq.  ft  new  bridgestone  for 
lilts,  furnished  and  laid.  1,000  lbs.  c  i.  inlet 
and  covers,  in  place;  also  same  time  and  place 
for  famishing  and  delivering  to  the  Burean  Highwavs 
iS-oeo  en.  yds.  best  quality  iH-in.  and  5,000  cu,  yds. 
H-.ia.  broken  stone,  trao  rock,  lime  or  native  stone;  also 
iatal*ing  sad  delivering  to  the  Bureau  Highways  2 
cylinder  steam  road  rollers,  Buffalo-Pitts  or 
(siie,    15   gross  tons). 


.V.    y.—S.   A.   Warner,   City  Ok.,  writes  that 

Neagle,  of  Elmira,  have  secured  the  contract 

for  paving   E.    Church    St,   about    7,800    sq.    yds.    (bids 
opened  Jane  24). 

Kenm^e.  N.  Y. — ^Tbe  citisens  sre  stated  to  have  voted 
la  isMc  $60,000  bonds  for  street  improvements. 

Brooklyn,  N.  Y. — The  Hasting  Pavt  Co.,  25  Brosd 
Sl,  N.  Y.  City,  submitted  the  following  bids,  which  were 
oociicd  b]r  the  Psrk  Bd.  of  N.  Y.  City  on  June  20: 
For  famishing  all  labor  and  materials  necessary  for 
repair iag  walks  in  Prospect  Park,  with  asphalt  tiles  to- 
CCtbcr  with  sll  work  incidcnul  therto,  140.000  sq.  ft,, 
at  CIS.  per  sq.  ft.:  total.  $36,400,  and  68,000  sq.  ft. 
Sipkalt  tiles  on  ssnd  foodation,  and  -3,000  cu.  yds.  excav. 
ia  Saaaet  Park  for  $19,220. 

Bids  will  be  received  until  July  17  bjr  Bird  S.  Coler, 
Bore.  Pics.,  for  rcgnlating  and  repainng  with  asphalt 
ea  5>tk,  Halaey,  Macon  and  Ross  Su.,  Hampton  PI.  and 
Tbioop  Ave.,  also  regulating,  grading,  curbing  and  lay- 
lag  siocwafts  on  several  streets,  including  Coney  Island 
Ave  Sdwack  Ave.  and  71st  St  Engineer's  estimste 
iadadts  97,Ste  *q-  ft  cement  sidewalks,  33,200  lin.  ft 
a«»  curb.  14,900  s^  yds.  asphalt.  1.910  sq.  yds.  asphalt 
" — *-     12,930  CO.  yds.   earth   excav.,  etc. 

(Moses  Hernnsn.  Pres.)..Kew  York  City,  for  fur- 

arin  be  received  until  July   18  by  the  Comrs.  of 

constructing   ssphalt   tile   walks    in 


Bedfaid;  Piisbaiik.  Fulton,  Saratoga  and  Irving  Sq. 
fu%a,  Boro.  Brooklyn. 

Tbc  Bd.  of  Aldermen  on  June  25  voted  to  grant  Bird 
S.  Colcr,  Boro.  Prcs.,  $100,000  with  which  to  repair 
asphalt  pavements. 

*Bid*  were  opened  on  Jnnc  28  by  Bird  S.  Coler,  Pres. 
Brooldya  Boro.  for  paving  a*  follows: 

Rccnlating  aad  paving  with  asphsJt  on  a  concrete 
foundation  nth  Ave.  from  15th  to  >8th  St*.  Success- 
fal  Udder,  Brooklyn  Alcatraz  Asphalt  Co..  407  Hamil- 
•oa  Ave..  Brooklyn,  at  $1.18  per  sq.  yd.  for  6,8»o  iq. 
yd*,  aspbah  pavt,  and  $5.7;  per  en.  yd.  for  960  cu. 
$13.56*.      - 


'Regulating  and  paving  with  asphalt  on  concrete  foun- 
dation Foater  Ave.,  from  FlatbuA  Ave.  to  E.  irtb  St, 
tad  inm  E.  i4tb  St  to  Ccnej  Island  Ave.  Succcss- 
fal  bidder,  Craaford  Co.,  52  9th  St.  Brooklyn,  a* 
Mtomt:  iMjo  sq.  yds.  asphalt  $1.24;  2,250  en.  yda. 
coaualc.  >&SS:  total,  $3>.9>].  Totals  of  otber  bids: 
Baiber  Aspb*K  Rsvlag  Co.,  $33,918.  and  Uvsldc  As- 
phalt Pavfag  Co.,  <33.4is. 

'Rmdating;  grsdiag.  curbing  and  laying  sidewslks  on 
Graad  St.,  as  extended  from  Hooper  St  to  Bridge 
Plata.  S9ece*sfnl  bidder,  Matthew  T.  Mealier,  iisy 
mnoagbby  Ave..  BroaUyn.,  as  follows:  3,562  Un.  ft 
ae#  cnrb  set  in  concrete,  $1;   50   lin.   ft.   old  curbstone 


reset,    50  cis.;    8,000    cu.    yds.    earth    excav.,    69    cts. ; 
M.340    sq.    ft.    cement    sidewalk,    15    cts.;    total,    $18,862, 

Totals    of  other    bids:      Chas,    Cranford,    44    Court    St, 

Brooklyn,  N.    Y..    $20,893;    John    Monahan,    Pilling   St., 

Brooklyn,  $19,>4S;    Bracken   M'.\vency  Co.,    ft.    6tK   St., 

Brooklyn.  $20,401;     O'Grady     Bros.,     72     N.     8th     St, 

BrookU-n,  $19,972,    and    Builders'    Truck    and    Material 

Co.,   Troy  Ave.,    Brooklyn,    $18,862. 

Columbus  Barracks.  O. — Bida  for  construction  bricjc 
road  pavement,  concrete  sidewalks,  gutters,  etc,  at  this 
post  will  be  received  by  H.  B.  Chamberlin,  Constr.  Q. 
M.,  U.  S.  A.,  until  July  19. 

CiartfiitaH,  O. — It  is  sUted  that  bids  will  be  received 
until  July  10  bjr  the  Bd.  Pub.  Service  (M.  J.  Keefe, 
Clk.),  for  grading,  paving  and  curbing  a  portion  of 
Grandin  Road,  estimated  to  cost  $21,988;  also  until  July 
15  for  grading  and  paving  Beechmont  Ave.,  estimated 
to  cost  $99,796.     Chas.  N.  Dannenhower,   City  Engr. 

•The  County  Comrs.  on  June  25  are  stated  to  have 
awarded  the  contract  for  improvement  of  Colerain  Pike 
to  N.   Ruebel  at  $49,905. 

Bids  will  be  received  until  July  26  by  the  Bd.  Co. 
Comrs.  (Fred  Dreilis,  Clk.),  for  improving  Harrison 
Pike,  Harrison,  O. ;  Whitewater,  Colrain  and  Harrison 
Townships,  as  ^r  specification  651;  also  Hamilton  Pike, 
Mt.  Healthy  bpringfield  Township,  as  per  specification 
61. 

•The  Bd.  of  Pub.  Service  on  June  20  is  reported  to 
have  awarded  contracts  for  the  wood  block  paving  as 
follows:  United  States  Wood  Preserving  Co.,  29  Bway., 
New  York,  N.  Y.,  Albany  Ave.,  $39,544;  Cross  Lane, 
$5,725;  McMillan  St,  to  Kirchner  Constr.  Co.,  cor. 
8th   and   Plume  Sts.,  $30,645. 

ESds    will    be    received    until  July   19    bjr   the    Bd.    Co. 
Comrs.     (Kred    Drcihs,    Clk.)     for    improving    Lisk    Run 
Pike.  Green  Township  ,as  per  specification  No.  6.j8;   also, 
until    July     29    for    improving    Colerain    Pike,    Colerain 
Township,   as  per  specification  No.    621. 

Fiudlay,  O. — It  is  sUted  that  bids  will  be  received  un- 
til 'uly  20  by  the  Co.  Comrs.  for  constructing  3  miles 
of  stone  pipe  in  Orange  Township. 

_  Paiiusz-ille,  O.— State  Highway  Comr.  Sam'l  Huston, 
Columbus,  C,  is  asking  for  bids  for  a  highway  proposed 
under  the  new  Ohio  law,  to  be  let  at  Painesville  on 
July  23rd. 

Cleveland,  O. — Bids  will  be  leceived  until  July  27  by 
the  Bd.  Co.  Comrs.  (Julius  C.  Dorn,  C\k.),  for  repairing 
the  pavement  on  Bentleyville  Rd..  Chagrin  Falls  Town, 
ship;  also  repairing  the  pavement  on  Berea  Rd.  A.  B. 
Lea,   Co.   Engr. 

Columbus,  O. — E.  F.  McGuire,  Secy.  Bd.  Pub.  Service, 
writes  that  bids  will  be  recived  on  July  12  for  construct- 
ing  an  asphalt  repair  plant. 

'Marion.  V. — The  Bd.  of  Pub.  Service  is  reported  to 
have  awarded  the  contract  for  constructing  stone  side- 
walks on  Mound  and  John  Sts.,  Cummin,  Cleveland  and 
Wilson  Aves.,  to  H.  W.  Mann  at  16  ct*.  and  15}^  cts. 
per  sq.  ft 

'Newport,  O. — The  Bd.  of  Aldermen  is  stated  to  have 
awarded  contracts  for  repaying  with  brick  as  follows: 
nth  St  to  Collopy  8t  Co.,  at  $23,016;  3d,  5lh,  7th,  loth 
Sts.,  to  R.  L.  Schoolfield,  at  $3,957.  $3,465.  $3,270  and 
$4,306,  respectively;  Hamlet  and  8th  Sts.,  to  E.  J. 
Ivnoepfle,  at  $2,307  and  $4,180,  respectively. 

Archbold,  O. — It  is  stated  that  bids  will  be  received 
by  O.  W.  Hill,  Village  Qk.,  until  July  15  for  paving 
Depot  St 

Monroevilte,  O. — The  following  bids  are  reported 
opened  June  17  for  paving  with  brick  Main  St.;  Kellogg 
&  Blume,  of'  Norwalk,  $4,026;  Stowers  &  Jones,  of 
Monroeville,  $4,209;  Lee  &  Griggs,  of  Clyde,  $3,623. 

Elyria,  O. — It  is  stated  that  bids  will  be  received  by 
the  Bd.  Co.  Comrs.  until  July  12  for  grading,  draining 
and  macadamizing  sundry  roads.  L.  A.  Fauver,  Co. 
Surv. 

El  Reno,  Okla. — L.  G.  Adams,  City  Clk..  writes  that 
it  is  proposed  to  pave  with  brick  certain  streets.  Engi- 
neer, R.  N.  Whittlesey,  of  El  Reno. 

•Portland,  Ore.— The  Pacific  Bridge  Co.,  Mohawk 
I^dg.,  is  reported  to  have  secured  the  contract  for  paving 
E.  Taylor  St  for  $16,769. 

Bridgeton  Pa. — The  Borough  Council  is  reported  to 
have  passed  an  ordinance  providing  for  the  paving  of 
numerous  streets  at  an  estimated  cost  of  $75,000. 

Wilkesbarre,  Pa. — Bids  will  be  received  at  the  office 
of  Jas.   M.   Norris,  County  Controller,  until  July    18  for 

faving  with  vitrified  paving  block  on  Broad  St.,  in 
lazle  Township;  also,  same  time  and  place,  for  fur- 
nishing and  delivering  the  vitrified  paving  block  for 
paving  Broad  St.  in  Hazle  Township,  both  proposals 
advertised  in   The  Engineering  Record. 

•The  contract  for  paving  Curtis  St.  with  Mack  brick 
is  reported  to  have  been  awarded  to  Fitzpatrick  &  Mo- 
(!onville  at  $1.57  per  sq.   yd. 

Harrisburg,  Pa, — It  it  stated  that  contracts  will  soon 
be  let  for  27,945  sq-  yds,  paving,  including  .improve- 
ment of  Hummel,  Dauphin,  Elm  and  17  Sts. 

'Manor,  Pa. — The  City  Council  is  reported  to  have 
awarded  the  contract  for  paving  throughout  Manor  to 
Hastings  &  Barrett,  of  Charleroi,  at  $1.30  per  sq.  yd. 

'Pitisburg,  Pa. — Contracts  are  reported  to  have  been 
awarded  as  follows  for  constructing  McKees  Rocks  and 
Forest  Grove  Rd.,  McKees  Rocks  and  Steubenville  Pike 
to  Collins,  Gardner  Co.,  for  $51,163  and  $51,518  respec- 
tively; Milltown  and  Unity  Road,  Unity  and  Trestle 
Road,  to  W.  E.  Howley,  Bijou  Bldg.,  at  $17,262  and 
$2 1, 080   respectively. 

Houston,  Tex. — Bids  for  paving  70,865  sq.  yds.  with 
brick  snd  excavating  13,270  cu.  yds,  is  reported  to  have 
been  opened  June  17  by  City  Council.  "The  city  to 
furnish  the  brick.  Kelso  &  Vantian,  $80,911;  W.  S. 
Hipp,  $75,151;  Municipal  Paving  Co.,  $75,410;  A.  T. 
Lucas,  $60,950. 

Bids  will  be  received  until  July  12  by  John  B.  Ashe, 
Co,    Aud.,    for   paving   Houston   and    Crosby   Rds. 

Ogdm,  Utah, — The  following  work  has  been  fully  de- 
termined on  to  be  done  in  this  city.     Bids  will  be  called 


for  on  each  job  separately  and  at  different  times: 
Washington  Ave.  sidewalks,  over  24  blocks;  Orchard  Ave. 
sidewalks,  i  block;  Orchard  Ave.  curb  and  gutter,  i 
block;  27th  St.  curb  and  gutter,  7  blocks;  Wall  Ave. 
curb  and  gutter,  2  blocks;  Wall  Ave.,  asphaltum  pavt, 
I  block;  Monroe  Ave.  sewer,  i  block.  Each  block  com- 
prises 660  ft.     A.  H.  Parker,  City  Engr. 

'Seattle,  If  at*.— The  Bd.  of  Pub.  Wks.  is  stated  to 
have  awarded  contracts  as  follows:  Regrading  Westlake 
Ave.,  to  Hans  Pederson,  $16,379;  to  Oltoscn  &  Jenson 
for  $39,710. 

Centratia,  Wash. — It  is  sated  that  bids  are  being  re- 
ceived for  paving  with  bitulithic  Tower  Ave.,  at  a  cost 
of  about  $45,000. 

'BlueReld,  W.  Va. — Kelley  Pros.,  of  Portsmouth,  O., 
has  secured  the  contract  for  paving  8  streets  with  vitr. 
brick  on  concrete  foundation,  about  48,000  sq.  yds.; 
amount  of  contract  estimated  at  $107,000. 

La  Crosse,  Wis. — The  County  Bd.  is  stated  to  have  de- 
cided to  construct  a  highway  between  West  Salem  and 
Mindoro,  to  cost  about  $7,000. 

Fond  du  Lac,  Wis. — The  paving  of  streets  as  follows 
is  reported  contemplated:  3d  St.  with  brick,  W.  2d  St, 
tar   macadam,  and    Park   Ave.    with    asphalt 

Milwaukee,  Wis. — Bids  will  be  received  until  July 
9  by  the  Bd.  Pub.  Wks.  (Chas.  J.  Poetsch,  Chmn.)  for 
resurfacing  with  asphalt  on  the  present  concrete  founda- 
tion,  a  portion  of  Jefferson   St, 

Neenah,  Wis. — Bids  will  be  received  until  July  13  by 
the  Bd.  Pub.  Wks.  (Robt.  Jameson,  Chmn.),  for  fur- 
nishing material  and  constructing  a  vitrified  block  pave- 
ment on  N.  Commercial  St. 

North  Battleford,  Sask. — Bids  will  be  received  until 
Aug.  7  by  S.  Cookson,  Secy.-Treas.,  for  $7,000  street 
grading  and  sidewalk  bonds. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes  Arranged  Alphabetically  by  States, 

Greensboro.  Ala. — The  Greensboro  Water  &  Light  Co. 
is  planning  to  establish  an  all-night  service  and  install 
meters.     Jas.   E.   Webb.   Jr.,   is  mgr. 

Uniontown,  Ala. — This  city  is  contemplating  install- 
ing meters  in  the  next  fiscal  year,  and  will  also  install 
larger  hydraulic  pumps.  S.  T.  Townsend,  Supt.  Water 
and  Light  Plant. 

Pine  Bluff,  Ark.—Tht  Pine  Bluff  Water  &  Light  Co. 
is  reported  to  have  decided  to  build  new  water  works 
and  electric  light  plant  on  W.  4th  Ave. 

San  Francisco.  Cal. — The  following  are  the  bids  opened 
on  June  14  by  Capt.  B.  F.  Cheatham,  Q.  M.,  U.  S.  A., 
for  installing  electric  lighting  system,  etc.,  at  Forts 
Barry  and  Baker:  a,  wiring  buildings;  b,  furnishing 
fixtures^  c,  construction  primary  and  secondary  device; 
d,  furnishing  transformers,  arc  light,  etc.;  e,  construction 
sub  station;  f,  construction  pumping  plant;  g,  furnishing 
current;    H.    S.    Tittle,    229    Minna    St,    a.    $1,230;    b. 


lattingly,  300  Polk  St.  o  $1,855;  i,  $5.spo;  c,  $15,475: 
".  $7,370;  e,  $4,400;  f,  $7,100.  Levy  EIcc.  Co.,  1005 
Post    St,    a^  $J,2oo,    King  Constr.    Co.,    1333    Eddy    St: 


$4,048;  c,  $20,405;  d,  $6,sso;  e,  $4,870;  'f,  $9,24o;"'a'.  C 
Mattingl>  .^  ..    #..  ..    -         .     - 

$7,370 

e,  $2,800;  C.  S.  Rankin,  724  Gough  St.,  e,  $5,441,  and 
Bay  Counties  Power  Co.,  925  Franklin  St.,  g,  3  cts. 
per   kw. 

Ukiah,  Cal. — It  is  stated  that  bids  will  be  received  until 
July  13  by  the  Bd.  Trus.  at  Ukiah  for  purchase  of  a 
franchise  of  the  Snow  Mountain  Water  &  Power  Co. 
to  erect  and  maintain  transmission  line  in  the  town  of 
Potter  Valley. 

Denver,  Colo. — The  Central  Colorado  Power  Co.  is  re- 
jjorted^  to  have  filed  a  mortgage  of  $20,000,000  in  the 
Cjerks  offices  of  Larimer,  Grand,  Summit,  Lake,  Eagle, 
Pitkin,  Garfield  and  Denver  Counties.  The  company  will 
have  three  plants  which  will  have  a  combined  capacity  of 
125,000  h.p.  The  property  covered  includes  the  De 
Remer  water  power  location  at  Shoshone  falls  above 
Glcnwood  Springs,  where  work  is  already  under  way, 
about  25,000  h.p.;  also  the  Gore  canon  plant;  and  the 
third  power  plant  will  be  located  on  Roaring  Fork  near 
Aspen.  In  addition  the  company  will  have  6  storage 
reservoirs,  2  on  upper  Roaring  Fork  and  4  on  Grand 
River.  The  mortgage  is  reported  to  have  been  filed  by 
Lunt,  Brooks  &  Wilcox,  of  Colorado  Springs,  Mgrs.  of 
the  company. 

Winsted,  Conn.— The  Winsted  Gas  Co.  is  contemplat- 
ing increasing  its  power  plant  and  will  install  two 
loo-kw.  Curtis  steam  turbines  and  250  h.-p.  boilerS, 
and  will  also  change  the  system  to  60  cycles.  Henrv 
Skinner,  Mgr.  ' 

Washington,  D.  C— See  "Miscellaneous.' 

Kilbcurne  /«.— E.  H.  Parker  is  reported  to  have  de- 
cided to  establish  an  electric  light   plant. 

Bhominglon  III.— lAds  will  be  received  until  July  o 
by  Harry  E  Rhoads,  City  Qk.,  for  reconstrucing  elec- 
tric light  plant  There  will  be  required  one  isokw. 
generator,  400  Scries  A.  C.  arc  lamps,  drawing  6.6 
amperes,  with  regulators  and  transformers;  one  surface 
condenser,  with  air  and  circulation  pumps,  capacity  12,000 
lbs.  steam  per  hour,  etc. ;  also  one  smaller  direct-connected 
unit,  consisting  of  simple  automatic  engine  and  60-kw. 
generator.  A.  T.  Maltby,  Consulting  Engr.,  803  Great 
Northern   Bldg.,   Chicago.      Probable   cost,   $40,000. 

Beardstown,  III. — The  Beardstown  Electric  Light  & 
Power  Co.  is  contemplating  building  a  coal  gas  plant 
this    year   with    6    miles    of    main    and    a    50,000    cu.    ft, 

gas    holder,    two    benches    of    "sixes"     retorts.      W.     E. 
IcCollough  is  mgr. 

Cornell,  III. — M.  J.  Rhodes,  owner  and  mgr.  of  the 
Cornell  Electric  Light  Plant,  is  now  erecting  a  new 
building,  and  contemplates  changing  the  system  from 
125  to  60  cycles,  and  also  to  install  an  exhaust  steam 
heating  system  this  season. 

Winchester,  Ind.—Tht  Citizens'  Water  &  Light  Co. 
proposes  changing  its  D.  C.  to  A.  C.  and  will  need  1,500 
incandescent  lamps,  2  500-Iight  transformers  and  i  300- 
light  transformer. 

Corydon,  Ind.—Tbt  Corydon  Light,  Water  &  Ice  Co. 
contemplates  equipping  its  plant  with  a  new  engine  and 
dynamo  this  fall. 


'Items    marked    thus   give    the    names    of   forties   awarded    eonlraelt. 
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Kokomo,  Ind. — The  Kokomo,  Marion  &  Western  Trac- 
tion Co.  (consolidated  with  Kokomo  Ry.  &  Light  Co.) 
proposes  installing  a  new  i,ooo-kw.  turbo  alternator. 

,  'Lafayette,  Ind. — The  Lane-Pike  Co.,  of  Lafayette,  is 
reported  to  have  secured  the  contract  for  an  electric 
light  plant  at  the  Indiana  State  Soldiers'  Home,  for  about 
$10,000.  The  Lafayette  Eng.  Co.,  of  Lafayette,  secured 
the  contract  for  a  water  tank  for  the  Home  at  about 
$1,000. 

Ft,  Wayne,  Ind. — Bids  were  opened  on  June  34  by 
the  Bd.  of  Pub.  Wks.  (Edw.  J.  Lennon,  Chmn.)  for  the 
construction  of  a  municipal  electric  light  and  power 
plant,  and  the  following  are  reported  to  be  the  bids 
received  (Engineer,  Owen  Ford,  of  St.  Louis,  Mo.) : 
Moellering  Constr.  Co.,  Ft.  Wayne,  for  constructing  dam 
across  Spy  Run  Creek,  $1,238;  B.  Borkenstein,  Ft. 
vvayne,  power  station  and  coal  storage  complete,  $17,500; 
dam  across  Spy  Run,  $1,576;  W.  Nassenstein,  Ft. 
Wayne,  power  plant  and  coal  storage,  $21,281;  H. 
Hilgemann  &  Bro.,  Ft.  Wayne,  power  ^  plant  and  coal 
storage,  $19,900;  Alphons  Custodus  Chimney  Co.,  Chi- 
cago, 111.,  stack  160  ft.  high,  $4,844;  Heine  Chimney  Co., 
CHiicago,  stack  160  ft.  high,  $4,822;  stack  120  ft.  high, 
$2,500;  Weber  Steel  Concrete  Co.,  Chicago,  III.,  stack 
r6o  ft.  high,  $3,400;  stack  120  ft.  high,  $2,250;  Atlas 
Constr.  Co.,  St.  Louis,  Mo.,  stack  160  ft.  nigh,  $3,630; 
Adams-Bagnall  Co.,  (Cleveland,  O.,  430  arc  lamps  for 
$88,770,  or  $20.40  each;  cut-outs,  $1,548;  F.  Bissell  Co., 
Toledo.  O.,  pole  line  and  wiring  system  and  underground 
work,  $23,100;  Ryan  Constr.  Co.,  Indianapolis,  trans- 
formers, $4.50;  No.  6  wire,  $28  per  mile;  No.  8  wire, 
$26.50  per  mile;  poles  ranging  from  $3.75  to  $5;  Ricard 
Boiler  &  Enjijine  Co.,  Toledo,  boilers,  equipment  and 
stack  connections  submitted  in  3  plans  respectively, 
$10,528,  $14,328  and  $14,878;  Oldberger  Condenser  Co., 
New  York,  N.  Y.,  No.  2  condenser  and  equipment,  $6,- 
491;  No.  3,  $9,567;  O.  K.  Eng'g  Co.,  St.  Louis,  boilers 
and  equipment  and  stack  connections,  $12,535,  and  $872 
for  breeching;  International  Gas  Power  Co.,  St.  Louis, 
Mo.,  producer  gas  power  plant,  gas  engines,  steam  engine 
reserve,  direct-connected  generators  and  exciters,  $79,- 
100;  S.  M.  Jones  Co.,  Toledo,  producer  gas  power  plant, 
etc.,  without  dynamos,  $53,000;  Thompson  Sons  Mfg. 
Co.,  Etloit,  Wis.,  gas  power  plant,  gas  engines,  com- 
plete with  producers,  $63,376;  American-Diesel  Eng.  Co., 
New  York,  N.  Y.,  producer  gas  plant,  etc.,  with  two  oil 
engines,  including  tanks,  $81,100;  Western  Electric  Co., 
Chicago,  111.,  4  bids  for  producing  plant,  including  gener- 
ators and  exciters,  aggregating  $55,876;  Westinghouse 
Electrical  Co.,  Pittsburg,  Pa.,  arc  lamps,  transformers, 
switchboard,  appliances  and  station  electrical  work,  $21,- 
195;  including  metal  flare  lamp,  $28,085;  Westinghouse 
Machine  Co.,  St.  Louis,  Mo.,  steam  turbine  generators 
and  exciters,  $41,543;  McWilliaras  &  Co.,  Louisville, 
Ky.,  complete,  plant,  buildings,  and  equipment  and_  dis- 
tributing system,  $200,000;  also  a  divided  bid  providing 
combinations  of  certain  sections  and  omitting  others,  so 
the  three  bids  are  $96,000,  $123,000  and  $174,00,  but 
each  of  these  omits  certain  parts  of  the  total;  Ft.  Wayne 
Electric  Wks.,  Ft.  Wayne,  bid  on  several  portions  of 
work  as  follows;  For  arc  light  transformers,  switchboard 
appliances,  station  equipment  and  arc  lamps,  $24,868; 
arc  lamps,  $17,316  and  $17,846;  for  direct-current  sys- 
tem, $30,497.60.  and  with  luminous  arc  light  systeitl, 
$32,049:  steam  turbine  generators  and  exciters,  $48,150; 
feed  water  heater,  boiler  feed  pumps,  separators,  pipe 
work  and  connections,  $44,480;  for  complete  pole  line 
and  wiring  system  and  underground  work,  $31,900; 
Electrical  Steam  &  Eng.  Wks.,  St.  Louis,  Mo.,_  3  bids 
on  complete  plants  without  boilers,  engines,  omitting  also 
turbine  generators  and  gas  plant;  there  were  separate 
provisions  as  to  different  sections  and  the  figures  were 
$79,900  to  $83,394;  McBride  Electrical  Co.,  St.  Paul, 
Minn.,  feed  water  boiler,  pumps,  separators,  arc  lamp 
transformers,  station  electrical  work,  etc,  arc  lamps,  pole 
line  and  wiring  system,  etc.,  transformers  and  connecting 
public  buildings  and  power  station  and  storage,  $84,835; 
C.  L.  Olds  Constr.  Co.,  Ft.  Wayne,  pole  line  and  wir- 
ing and  underground  work,  transformers  and  connecting 
public  buildings,  from  $45,137  to  $49,391;  Sterling  Con- 
solidated Boiler  Co.,  CHiicago,  111.,  two  boiler  proposi- 
tions. $14,592  and  $r5,025,  with  $2,680  extra  for  super- 
heaters. 

*We  are  informed  that  contracts  for  the  above  mu- 
nicipal plant  were  awarded  as  follows  on  Tune  26:  To 
Ft.  Wayne  Electric  Works,  Ft.  Wayne,  for  Sec.  3 — 
Steam  turbine  generators  and  exciters;  Sec.  4 — Con- 
denser equipment;  Sec.  7 — Arc  lamp_  transformers, 
switchboard,  appliances  and  station  electrical  work;  Sec. 
8 — Arc  lamps,  and  Sec.  10 — Transformers  and  connecting 
public  buildings,  for  a  total  of  $73,899.  To  McBride 
Electric  Co.,  of  St.  Paul,  Minn.,  for  Sec.  9 — Pole  line 
and  wiring  svstem  and  underground  work  (distributing 
system,  and  Sec.  11 — Power  plant  and  coal  storage,  for 
a  total  of  $56,002.  To  O.  K.  Eng.  Co.,  of  St.  Louis, 
Mo.,  Sec.  1 — Boilers  and  equipments  and  stack  connec- 
tions, and  Sec.  5 — Feed-water  heater,  boiler  feed  pumps, 
separators,  pipe  work  and  connections,  a  total  of  $19,220. 
To  Alphons  Custodis  (Thimney  Contr.  Co.,  of  (Thjcago, 
111.,  for  Sec.  2 — Stack,  $4,300.  and  to  Moellering  Constr. 
Co.,  of  Ft.  Wayne,  Sec.   12 — Dam  in  Spy  Run,  $1,238. 

Atoka,  Ind.  Ter. — The  Atoka  Light  &  Power  Co. 
(L.  B.  GrifEng,  Mgr.),  is  contemplating  installing  a 
street  lighting  arc  circuit,  establishing  a  day  service 
and  making  general  improvements  to  its  service. 

Duncan.  Ind.  Ter. — The  Duncan  Light  &  Power  Co. 
contemplate  installing  before  fall  an  alternator  of  75-kw. 
capacity,   and   will  also  probably  install  an  ice  plant. 

Mason  City,  la. — The  Peoples'  Gas  &  Electric  Co. 
will  soon  place  a  contract  for  a  500-kw.  generator  di- 
rect connected  to  a  26x48  Corliss  engine.  The  com- 
pany is  planning  to  furnish  a  3-phase  power  ^circuit  and 
an  alternating-current  day  service  in  addition  to  the 
direct-current  service  which  the  company  now  furnishes 
after  Aug.  i.  The  company  has  secured  several  con- 
tracts to  furnish  electricity  for  power  purposes.  A.  W. 
Zahm,  mgr. 

Oskaloosa,  la. — The  Oskaloosa  Traction  &  Light  Co. 
will  purchase  i  500-h.p.  engine,  1  3oo-kw.  3-phase  alter- 
nator, 60  cycles,  1  20o-kw.  Ry.  generator  and  increase 
station   equipment. 

Albia,  la. — The  Albia  Electric  Light  &  Power  Co.  pro- 
pose installing  an  engine,  generator  and  pump  for  street 
railway  service. 

Manchester,  la. — E.  W.  Hoag  Electric  Light  &  Power 
Plant  proposes  installing  a  new  80  to  100-h.p.  horizontal 
return  flue  boiler. 

Hiawatlia,  Kan. — The  directors  of  the  Hiawatha  Elec- 
tric Lig;ht  Co.  are  reported  to  have  voted  to  increase 
the  capital  stock  from  $20,000  to  $30,000. 


Jeanerette,  La.— Ed.  Stokoe  is  owner  of  the  Jeaner- 
ette^  Electric  Light  Plant,  which  is  said  to  be  contem- 
plating adding  a  Corliss  engine  direct  connected  to  a 
100-kw.   Bullock  generator  to  the  plant. 

De  Quincy,  La. — C.  H.  Jenks,  of  Fayette,  Miss.,  is 
engineer  for  the  proposed  water  works  and  electric  light 
plant.     Nothing  definite  has  yet  been  done. 

Westfield,  Mass. — Press  reports  state  that  contract 
will  soon  be  let  for  the  proposed  new  gas  holder,  with 
a  capacity  of  150,000  cu.  ft.;  probable  cost,  $25,000. 
Oren  E.  Parks,  (Jity  Engr. 

Houghton,  Mich. — F.  W.  McNair,  Pres.  Michigan  Col- 
lege of  Mines,  writes  that  Prof.  O.  P.  Hood,  of  Hough- 
ton, has  completed  plans  for  the  power  house  and  ser- 
vice tunnel  to  be  constructed  at  the  college,  and  bids 
for  same  will  be  received  on  July  1 1 ;  probable  cost,  $43,- 
000. 

*Paw  Paw,  Mich. — The  contract  for  constructing  a 
hydro  electric  power  plant  and  dam  on  Paw  Paw  River 
and  certain  water  works  and  electric  light  improvements 
(bids  opened  June  25),  has  been  awarded  to  the  Fal- 
kenau  Electrical  Constr.  Co.,  of  Chicago,  111.,  for  $34,- 
964.     Engr.,  A.   J.   Hammond,    of  South   Bend,  Ind. 

'Marshall,  Minn. — ^John  R.  Gray,  City  Recorder,  writes 
that  J.  B.  Robertson.  Filfillan  Blk.,  St.  PauT",  has  se- 
cured the  contract  for  improving  electric  light  plant 
for  $14,497. 

Nashwauk,  Minn. — The  Nashwauk  Water  &  Light  Co. 
(G.  A.  Lindsay,  Supt.)^  is  contemplating  making  some 
changes  in  its  present  lines,  and  with  the  new  line  will 
take  about  7,000  ft,   of  wire. 

University  Place,  Neb.—R.  E.  Shelley,  City  Clk., 
writes  that  Baker  &  Early,  of  Lincoln,  are  preparing 
plans   for   an   electric   light   plant   to   cost   about   $15,000. 

'Niagara  Falls.  N.  Y. — Wm.  C.  Thayer,  of  East  Au- 
rora, is  reported  to  have  secured  the  contract  for  in- 
stalling outside  electric  lighting  system  for  State  Reser- 
vation   (bids  opened   June    21),    for   about  $13,000. 

Babylon,  L.  I.,  N.  K.— The  State  Comr.  of  Gas  and 
Electricity  has  reported  favorably  the  application  of 
Suffolk.  Co.  Lighting  Co.  for  authority  to  transact  busi- 
ness in   Babylon. 

IVaverly,  N.  Y. — The  State  Comr.  of  Gas  and  Elec- 
tricity has  granted  permission  to  Sayre  Electric  Co., 
of  Sayre,  Pa.,  to  transact  business  in  Waverly,  and 
also  to  lease  the  distributing  system  of  the  Waverly 
Electric  Light  and  Power  Co. 

Webster,  N.  Y.^A  certificate  of  authority  has  been 
granted  to  Webster  Gas  Co.  by  the  State  Comr.  of  Gas 
and  Electricity  to  operate  in  Webster,  and  to  issue 
$10,000  capital  stock. 

New  York,  N.  K.— Bids  will  be  received  by  John  H. 
O'Brien,  Comr  Water  Supply,  Gas  and  Electricity,  until 
July  16,  for  hauling  and  laying  water  mains  in  West 
Farms   Rd.   and  in  Jennings,   Manida  and    178th   Sts. 

New  York,  N.  Y. — Bids  will  be  received  until  July  15 
(readvertisement)  at  the  office  of  Geo.  B.  McClellan, 
Mayor,  Chmn.  Armory  Bd.,  for  furnishing  and  installing 
electric  lighting  fixtures,  etc.,  in  12th  Regt.  Armory, 
Boro.  Manhattan.  Robinson  &  Knust,  Archts.,  164  5th 
Ave.,  Manhattan. 

Corinth,  N.  K.— The  Corinth  Electric  Light  &  Power 
Co.  IS  reported  incorporated,  with  a  capital  of  $25,000, 
to  operate  in  Saratoga  County.  Incorporators:  Warren 
Curtis,  of  N.  Y.  City:  Warren  Curtis,  Jr.,  of  Corinth, 
and  E.  B.  Coolidge.  of  Glens  Falls. 

_  Lowville,  N.  Y. — The  Stata  Gas  Commission  at  Albany 
IS  reported  to  have  granted  permission  to  Beaver  River 
Light  &  Power  Co.  to  conduct  business  in  Lowville 
also  to  issue  $40,000  stock  and  $120,000  bonds,  and  to 
acquire  the  stock  of  the  Wetmore  Electric  Co.,  now  oper- 
ating  in    that    place. 

Tryon,  N.  C. — G,  Hamilton  Holmes,  of  Tryon,  Ch. 
Engr.,  Tryon  Electric  Light,  Water  &  Power  Co.,  writes 
that  the  .water  works  is  nearing  completion,  and  surveys 
have  been  completed  and  plans  are  now  being  prepared 
for  power  development;  cost  of  proposed  power  plant, 
$65,000.     Todd  Russell,  Gen.   Mgr. 

Sandusky,  O. — The  Sandusky  Gas  &  Electric  Co.  is 
contemplating  installing  a  120-kw.,  alternating-current 
generator   this   year.      E.    A.    Beckstein,   Mgr. 

Columbus,  O. — Bids  will  be  received  until  July  30  by 
the  Bd.  of  Trus.  of  the  Columbus  State  Hospital  ((Jeo. 
Stockton,  M.  D.,  Secy.),  for  furnishing  anci  installing 
complete  an  engine,  dynamo,  switchboard  and  feed  wires 
in  the  power  house  and  for  furnishing  material  and 
labor  for  cement  work  in  the  basement  of  the  main 
building, 

Hanetton,  Pa. — The  Consumers'  Electric  Ijght  &  Power 
Co.  is  reported  to  have  decided  to  build  a  sub-station. 

Kittanning,  Pa. — Jas.  McCullough,  Jr.,  F.  A.  Moesta, 
John  A.  Fox,  C.  J.  Moesta  and  H.  E.  Moesta  are  stated 
to  have  purchased  the  plant  of  the  Kittanning  Electric 
Light  Co.  These  men  own  the  Kittanning  &  Ford  St. 
Ry.  Co.,  and  by  the  terms  of  the  purchase  secure  rights 
of  way  for  an  extension  of  their  road  to  Mosgrove,  5 
miles  north  of  Kittanning. 

Charleston,  S.  C. — Bids  will  Ik  received  at  the  Bureau 
of  Supplies^  and  Accounts,  Navy  Dept.,  Washington, 
D.  C,  until  July  16,  to  furnish  at  the  navy  yard, 
Charleston,  a  quantity  of  motor-drive  outfits,  conduc- 
tor and  conduit  and  fittings.  Applications  for  proposals 
should  refer  to  Schedule  59.  E.  B.  Rogers.  Paymaster 
Gen'l,   U.   S.   N. 

Ft.  Sam  Houston.  Tex. — Bids  will  be  received  July 
24  by  L.  J.  Fleming,  Constr.,  Q.  M.,  U.  S.  A.,  for 
the  following  work  at  this  post:  Furnishing  and  install- 
ing electric  lighting  fixtures  in  the  following  buildings: 
Post  exchange  and  gymnasum,  post  hospital,  officers* 
club,  and  2  doubit  stable  guard  and  shop  buildings; 
for  the  electric  wiring  in  2  double  stable  guard  and 
shop  buildings:  for  furnishing  pole  lines  and  making 
service  connections  to  all  the  buildings  before  mentioned! 

Petersburg,  Va. — According  to  decree  recently  entered 
in    the    U.    S.    Dist.    Court    by   Judge   Waddill,    the    Vir- 

finia  Passenger  and  Power  Co.  is  authorized  to  expend 
50,000  for  improvements  to  the  service  in  this  city. 
The  money  will  be  used_  to  install  a  complete  arc  light- 
ing system  for  street  lighting  in .  Petersburg,  also  in- 
creasing the   water   power   plant. 


"Items    marked    thus   givt    the   namtt    of   parties   awarded    contracts. 


Manchester,  Va. — The  Dectric  Light  Com.  of  Council, 
on  June  27,  recommended  that  Council  construct  s 
municipal  electric  light  plant  to  cost  about  $40,000. 

Seattle.  Wash.— The  Seattle  Electric  Co.  is  reported 
about  to  erect  two  sub-stations  to  cost  $20,000  each. 

Cranbrook,  B.  C— The  Cranbrook  Electric  Light  & 
Power  Co.  (M,  Quain,  Supt.)  is  reported  to  have  de- 
cided to  install  a  700-kw.  generator,  6,600  volts  with 
step-down  transformers.  It  is  also  proposed  to  construct 
dam  on   St.   Marys  River. 

Hamilton,  Ont. — The  Hamilton  CaUract  Light  &  Power 
Co.  (W.  C.  Hawkins,  Gen.  Mgr.),  is  reported  to  have 
filed  plans  with  the  Ontario  Ry.  and  Municipal  Bd.  for 
a  transmission  line  through  Barton  and  Saltfleet  Town- 
ships. 

North  Battleford,  Sask. — Bids  will  be  received  until 
Aug.  7  by  S.  Cookson,  Secy.-Treas.,  for  $100,000  water 
works,    sewerage   and   electric   lighting  bonds. 

ELECTRIC  RAILWAYS. 

Notes  Arranged  Alphabetically  by  States. 

Bisbee,  Arts. — It  is  reported  that  the  City  Council 
has  -ranted  to  the  Warren  Co..  a  franchise  to  operate  an 
electric  railway  through  certain  streets  of  the   city. 

Los  Angeles,  Cal. — The  Los  Angeles-Pacific  Ry.  Ca, 
is  stated  to  have  secured  a  franchise  for  either  a  double 
or  four-track  electric  line  from  4th  and  Western  Ave*. 
on  Western  to  the  city  limits  of  Hollywood.  The  com- 
pany is  also  ■  applying  for  a  franchise  within  the  city  of 
Hollywood,  which  will  be  a  continuation  of  this  pro- 
posed line.  It  is  said  the  road  will  be  built  within  six 
months. 

Denver,  Colo. — Incorporation  papers  for  the  new  elec- 
tric railway  to  connect  Denver  and  Greeley  to  be  known 
as  the  "Denver  &  Greelev  Railroad,"  were  taken  out  a 
few  days  ago.  Frank  J.  Green,  John  C.  Mosher,  E.  J. 
Decker.  J.  D.  Houseman,  J.  F.  Church,  of  Denver,  are 
reported  interested.  The  company  was  incorporated  with 
a  capital  of  $50,000,  but  over  $1,000,000  will  be  expended 
on    the    line. 

Springfield.  III.— It  is  reported  announced  that  the 
Springfield  Consolidated  Ry.  Co.  expects  to  erect  a  car 
house   and   repair  shop. 

Chicago,  III. — The  Secretary  of  State  is  stated  to 
have  issued  a  license  to  incorporate  the  Chicago  at 
Wisconsin  Traction  Co.,  with  principal  officers  m  Chicago 
and  with  a  capital  of  $10,000.  The  road  is  to  be  con- 
structed from  Chicago  in  a  northerly  direction  through 
the  counties  of  Cook  and  Lake  to  points  on  the  SUte 
line  between  Illinois  and  Wisconsin.  Incorporators: 
H.  R  Yaryan,  Lewis  E.  Starr,  Walter  F.  Wantke,  Philip 
R.  Lynch  and   Geo.   W.   Miller,  all  of   Chicago. 

Northbridge,  Afaij.— The  Selectmen  of  Northbridge  are 
reported  to  have  signed  the  franchise  granting  the  Wor- 
cester &  Blackstone  Valley  St.  Ry.  Co.  (J.  W.  Ander- 
son. Supt.  Millbury,  Conn.),  the  right  to  connect  its 
tracks  at  Plummers  with  the  tracks  of  the  Uxbndge  & 
Blackstone   St.   Ry.    Co. 

Jefferson  City,  Afo.— The  St.  Louis,  Mountain  Grove 
&  Southern  Ry.  Co.,  of  Mountain  Grove,  is  reported  to 
have  secured  a  charter  from  the  Secretary  of  State. 
Capital,  $300,000.  The  road  is  to  be  30  miles  long,  ex- 
tending from  Mountain  Grove  to  Bryant  Creek.  J.  J. 
Hedges,  of  Springfield;  J.  AUhands,  of  St.  Louis,  and 
P.    M.   Johnston,   of  Elmo,   111.,  are  directors. 

Rochester  N.  Y.—lt  is  stated  that  the  Rochester, 
Scottsville  &  Caledonia  Electric  R.  R.  Co.  proposes  ex- 
tending its  line  from  the  present  westerly  terminus 
to  Le  Roy,  Stafford  and  Batavia.  a  distance  of  16  miles. 
The  Rochester  Ry.  Co.  is  reported  to  be  procuring 
necessary  right  of  way  from  property  owners  for  the 
construction  of  a  double  track  in  Andrews  St.  for  the 
purposes  it  is  said,  of  the  new  union  terminal  station 
for  ioterurban  roads,  for  which  a  large  tract  of  prop- 
erty   on    Clinton    Ave.    North    and    extending    from    An- 

Chittenango,  N.  Y.—lt  is  reported  that  at  the  meet- 
ing of  the  Bd.  of  Village  Trustees,  the  franchise  for 
which  the  Syracuse  &  Chittenango  Ry.  Co.,  made  appli- 
cation   recently    was    granted. 

Buffalo,  N.  y.—lt  is  reported  that  the  Buffalo  South- 
ern R  R.  Co.  (C.  Brizzer.  Ch.  Eng.,  Orchard  Park),  i» 
planning  to  build  from  Buffalo  to  East  Aurora,  a  distance 
of  about  13  miles. 

Sheridan,  N.  K.— Henry  Graves,  Highway  Comr.  of 
Sheridan,  is  stated  to  have  granted  a  franchise  to  the 
Buffalo,  Lake  Erie  &  Western  Traction  Co.  to  lay  trackl 
across  certain  highways  in   Sheridan. 

Auburn,  N.  K.^— The  Auburn  &  Northern  Electric  R.  S. 
Co.  (T.  H.  Mather,  Ch.  Engr.,  Syracuse),  is  stated  to 
have  filed  certificates  of  extension  of  its  line,  to  be- 
gin at  the  intersection  of  state  and  W.  Genesee  bts, 
in  Auburn,  and  continue  westward  to  the  city  limits, 
thence  through  the  towns  of  Aurelius  to  the  Cayuga 
county  line,  a  distance  of  approximately  9  miles.  The 
road  IS  then  to  cross  the  Cayuga  and  Seneca  canal  and 
Cayuga  Lake  and  go  westerly  to  the  village  of  Seneca 
Falls,   a  distance    of   2.44   miles. 

Hempstead  N.  Y. — The  State  Railroad  Comrs.  are  stated 
to  have  authorized  the  building  of  a  street  railroad  from 
Hempstead  through  Rockville  Center  to  East  Rockville, 
a  distance  of  5  miles,  by  the  Sea  Shore  Municipal  Ry. 
Co.      Capital,    $150,000. 

Rochester,  N.  F.— The  Railroad  Comrs.  are  stated  to 
have  granted  a  certificate  of  necessity  to  the  Buffalo, 
Genessee  &  Rochester  Ry.  Co.,  which  proposes  to  build 
a  double-track  surface  railroad  from  Depew  to  Roches- 
ter a  distance  of  60  miles.  The  road  will  run  through 
Lancaster,  Crittenden;  Corfu,  Batavia,  LeRoy,  and  Chili. 
Capital,    $7,500,000. 

Hornell,  N.  y.— The  Board  R.  R.  Comrs.  is  stated  to 
have  granted  a  certificate  of  necessity  to  the  Hornell, 
Bath  &  Lake  Keuka  Ry.  Co.  Capital,  $1,000,000.  Length 
of  the  road  about  50  miles. 

Portland,  Ore. — The  Oreffon  &  Washington  Lumber 
Mfrs's.  Association,  it  is  said,  will  co-operate  with  the 
(tottage  (jrove  Commercial  Qub  in  plans  for  the  build- 
ing of  a  railway  from  Portland  to  Cottage  Grove  via 
the  Coast  Forks  of  the  Willamette  River  to  connect  with 
the  road  about  to  be  constructed  from  Roseburg  to 
Marshfield.  A  C.  Dixon  of  the  Cottage  Grove  Com- 
mercial   Club   is    reported   interested. 

Irwin,  Pa. — It  is  stated  that  the  Manor  Valley  Ry. 
Co.   expects  to  place  contracts  during  the  next  4    weeks 
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Hr  Ac  eomtrttioM  of  aa  csleatioa  4  miles  in  lengtb, 
to  the  Pitubars  *  WcctaorcUad  Kjr.  Co.,  Jas.  Brvan, 
Ck.  Eacr..    Park  BUt-.   Pitnbars.) 


<».  Pa — TW  Kittaaninc  *  Leechbarg  Rjr. 

Co.  iK.  A.  Mocston,  (.'tm.  M|t..  Kittanning),  is  reported 
la  kaTC  awarded  contracts  for  fradins  and  auterial  for  a 
—^'-   of  track   from    Wr&boro   to   Cowanstonaocfc.      , 

'.  f*. — Tbe  Borough  Council  is  reported  to 
"  a  proaosirton  from  the  Sharon  Hill,  Laos- 
PftT  Darby  St.  Ry.  Co.  for  a  franchise 
enr  certain  streets  in  the  borough.  The  new  Ulte  is 
to  be  a  branch  of  the  United  Power  ft  Transportation 
Co.,  of  Chester.  Tbe  proposed  route  is  from  Sharon 
HiU  Atc   to  tbe   terminal   at   69tb    St.,   Philadelphia. 

Brwiferd,  Pa. — The  Western  New  York  and  Pennsyl- 
«aaia  Tractioa  Co.  (\V.  R.  Page,  Gen.  Mgr.),  is  rc- 
aotted  to  have  announced  that  an  electric  line  from 
EMicd  to  State  Line  wfaid  would  connect  with  the 
BradfbrdOieaa  line,  will  be  constructed. 

Srmb<rrf  S.  C. — ^Tbe  City  Council  is  stated  to  hare 
Ciaatcd  a  fraacUsc  to  the  South  Carolina  Public  Ser- 
Tiee  Corp.  for  a  right  of  way  on  several  streets  for  the 
maiUamoB  of  aa  electric  car  line,  obect  of  tbe  corpora 
tioa  betag  to  include  this  city  in  the  chain  of  towns 
whick  win  be  connected  by  a  trolley  line. 

ChmUmioef.  TVaa. — It  is  reported  to  hare  been  an- 
aoaaee  that  tbe  Chattanooga  Kys.  Co.  (D.  J.  Duncan. 
Gca.  Mgr.),  wiU  construct  a  surface  line  to  the 
M    Lookout   Mouataia.     Other   improvements   of 

jHive   aattire  arc   also   to   be    made   by    the   con>- 

MDj  faaawfiatdy.  Surreys  have  also  been  made  for  a 
be  to  Lida  Lake  and  Minnehaha  Falls,  at  which  point 
it  i*  proposed  to  put  in  a  park. 

Ft.  Worth.  Tex. — It  is  stated  that  tbe  Northern  Texas 
Tractioa  Co.  is  planning  to  build  about  2  miles  of  street 
railway  track  ia  North  Ft.  Worth. 

Vmuowver,  Wash. — Mayor  J.  R.  Harvey  is  reported  to 
kavc  sigaed  die  ordinance  granting  to  waiter  H.  Moore 
Ike  frmackme  for  a  street  railway  on  nth,  Jefferson  and 
ijtk  St.  aad  Kaufman  Ave.  to   the   city  limits. 

faacMRwr,  B.  CWas.  Milme,  Gen.  Supt.  of  the 
Britiik  Colambia  Electric  Ry.  Co..  Ltd..  is  reported  to 
have  aaaouaced  that  the  construction  during  tbe  next 
two  vcars  of  about  60  miles  of  road  from  Westminster  to 
Oullnrack.  B.  C,  is  contemplated.  This  does 
■M  iadade  extensioas  to  the  lines  in  Vancouver,  West- 
flrinatcr  aad  Victoria. 

Ft.  Framcis,  Onl. — The  construction  of  an  electric 
raflway  from  Fort  Francis  to  Duluth  is  reported  under 
ooaaideration.  Power  will  be  available  upon  comple- 
tioa  of  the  power  dam  at  International  Falls  on  Rainy 
River.     W.   H.   Elliott,  of  this  place,  is  interested. 

P«.  Arthur,  Ont. — The  City  Council  is  reported  to  have 
decided  to  double  track  tbe  manici_pal  electric  street  rail- 
way system  at  a  cost  of  approximately  )s5,ooo.  Fol- 
lowing arc  sotne  of  the  materials  required:  620  tons 
of  s6-lb.  aails,  18  tons  of  spikes,  4  tons  of  bolts.  18,480 
tics,   1^,868  Ita.   of  00  trolley   wire,   280  trolley  hangers, 

r>    doaUe    pall-overs.    1.500    lbs.    7-strand    No.    2    wire. 
M.  McTeikae  U  clerk. 

RAILROADS. 

Nottt  Arramftd  AlphabttitaUy  by  Stoles. 

Littl*  Koek,  Ark. — Local  press  reports  state  that  the 
CUcaco.  Sock  Island  k  Pacific  R.  R.  Co.  (I.  M.  Surk. 
Aaat.  Eagr.,  Little  Rock),  have  completed  plans  for 
'lals.  to  coat  $400,000,  and  have  15  miles  of  track- 
It  alao  propoaes  erecting  shops  and  roundhouse 
m  soatheastera  part  of  dty. 

Amtmtta^  Co. — It  is  reported  that  the  Georgia  & 
Florida  K.  R  Co.  has  rejected  bids  opened  on  the 
eeaaectiag  liak  contract,  and  will  again  ask  for  i>ew 
Tbe  work  calls  for  tbe  construction  and  laying 
of  aereral  hundred  miles  of  track  between  Au- 
_  aad   Madiaon.    Fla..   involving   the    expenditure   of 

aerrral  koadicds  of  thousands  of  dollars. 

PeOiam,   Co. — Tbe   Southern   Eng.   Contr.   Co.,   of   At- 
■    M        • 


.  applied  for  a  charter  to  baiii  and  operate  a  rail- 
roaa  from  Pelham  to  Leary  and  Newton.  Ga.  .\  draw 
WMi>  will  be  erected  over  Flint  River  at  Newton.  This 
raaa  win  coaaect  the  Ceatral  of  Gcorgis  and  the  At- 
laalic  Coast  Liae. 

Riehmaud,  tnd. — It  is  reported  that  the  City  Engr.  of 
Rickaaond  and  the  Pittsburg.  Cincinnati,  Chicago  &  St 
Looi*  Sy.  Co.  (Nettelton  Neff,  Div.  Supt.,  Richmond) 
wS!  seoa  ask  bids  for  the  construction  of  a  subway  at 
W.  sd  St  .and  the  trades  of  tbe  company. 

SeheharU,  S.  K.— Tbe  Town  Bd.  is  reported  to  hare 
graated  tbe  Schenectady  ft  Margaretville  R.  R.  Co.  tbe 
prisiJccc  of  grade  crossings  over  the  several  highways 
aa   Iowa.     The    Village    Bd.   has  also    granted   the   same 


CInelami,  O.— Tbe  Pennsyhraaia  R.  R.  Co.  is  reported 
ta  have  satiaitttd  plaas  for  orerfaead  and  subway  cross- 
tab to  croaa  approacbcs  to  new  gravity  switching  yard 
acar  Bedford.  One  is  to  be  an  overhead  construction 
far  Independeacc  Boad  to  coat  $89,700,  and  the  other 
for  PaaKsni  Road;  for  this  road  2  schemes  for  aubwsys 


aad  s  fbr  orcrbead  bridges  have  tieea  prepared.  The 
escrbcad  crossing  would  coat  $<33.seo;  the  subways 
$iie3oo  or  t8s.7oo. 


Pfttmoulh,  O. — The  following  arc  the  bids  opened 
on  June  22  by  the  Bd.  of  Pub.  Service  for  erecting  the 
acw  Cty  Hospital:  The  Williams  Lumber  Co..  $28,229: 
*•  Sadtb  Laad>er  Co..  $26,999,  anad  Edw.  W.  PfeiSer, 
•aC^sj  (bidders  alt  of  PorUmottth. 

PUaiilfhim,  Pa. — Tbe   naancc  Cobl  on  June  27   de- 
'  '  to  appoftioa  $1,000,000  for  tbe  abolition  of  grade 
m  aootbera  part  of  city. 

Pierre,  S.  £>.— Tbe  Uaited  States  Central  Ry.  Co.  is 
reported  tn  have  bcca  incorporated  here  with  Paterson, 
N.  ).,  and  Delhi.  N.  Y.,  parties  as  incorporstors;  capi- 
tal, $50,000,000.  The  road  is  to  extend  from  Portland. 
11^.  ^ooo  Bites  to  San  Francisco,  touching  New  York 
aad  CUcago. 

Salt   iMke   City.    Ulah.—Ste   "Business   Buildings." 

Ft.  Uonrot,  Va. — Bids  will  be  received  by  Cspt  R. 
H.  C.  Kelton.  0-  M..  U.  S.  A.,  Ft.  Monroe,  unbl  July 
JO  for  the  reconstruction  aad  extensiOB  of  railroad  trade 
at  Ft  Monroe;  also  for  a  locomotive,  2  passenger  cars 
aad  a  doaMt  Hucked  iat  car,  as  advertised  in  Tbe  Engi- 
aaariag  Record- 


PUBLIC    BUILDINGS. 
Notes  .4rraHeed  AlfkabetieaJty  by  States. 

.lubHm,  Ala.— Tite  plans  of  Wm.  T.  Warren,  of  Birm- 
ingham, it  is  stated,  nave  been  accepted  for  the  dining 
hall  and  dormitory  to  be  erected  at  the  Alabama  Poly- 
technic   Inst.,    at    Auburn;    probable    cost,    $25,000. 

It  is  stated  that  plans  are  to  be  prepared  for  an 
agricultural  building  also  to  be  erected  at  the  Inst.,  at 
a  cost  of  $75,000.  ' 

Little  Rock.  Ark.— Gihba  &  Sanders,  of  Little  Rock, 
are  reported  to  have  prepared  plans  for  a  wing  to  be 
erected  to  the  State  Hospital  for  Nervous  Diseases  and 
«lso  a  bam. 

Sqh  Francisco  Cat. — Bids  will  be  received  at  the 
Bureau  of  Supplies  and  Accounts,  Navy  Dept.,  Wash- 
ington, D.  C.,  until  July  30,  to  furnish  two  loo-h.-p. 
stationary  water-tube  boilers  at  the  naval  training  sta- 
tion, San  Francisco.  Applications  for  proposals  should 
refer  to  Schedule  54.  £.  B.  Rogers,  Paymaster  Gen'l, 
U.   S.   N. 

Berkeley,  Cat.— J.  V.  Mendenhall,  Town  Clk.,  writes 
that  the  plans  of  Bakewell  &  Browm,  of  San  Francisco, 
have  been  selected  for  the  town  hall  which  is  to  be 
erected  at  a  cost  of  about  $100,000.  Work  is  expected 
tc  commence  within  120  days. 

Redzcood  City,  Cal.—Jos.  H.  Nash  Clk.  Bd.  of 
Superv.,  writes  tnat  all  bids  opened  on  June  17  for  the 
erection  of  court  house  have  been  rejected  and  new 
bids  will  be  received  on  July  29.  Archt.,  Glen  Allen, 
330  Turk  St.,    San   Francisco. 

'Meriden,  Conn. — The  following  are  the  bids  opened  on 
June  13  at  office  of  the  Superv.  Archt.  Treas.  Dept, 
Washington,  D.  C,  for  the  construction  (including  plumb- 
ing, gas  piping,  hetaing  apparatus,  electric  conduits  and 
wiring)  of  the  U.  S.  Post  Office  Bids;,  at  Meriden: 
Woodbury  ft  Leighton  Co.,  Boston,  Mass.,  $02,945; 
C.  11.  .McCane  Co.,  Philadelphia,  Pa.,  $99,799;  tissel  & 
Wagner,  New  York,  N.  Y.,  $93,997;  Maguire  &  Pcnni- 
man  Co.,  Providence,  R.  I.,  $100,041;  Richardson  & 
Burgess,  Washington.  D.  C,  $101,174;  The  H.  Walsh  & 
Lines  Co.,  Meriden,  $94,623;  E.  K.  Watson  Co.,  Warren, 
R.  1..  $96,649;  A.  E.  Stannard,  New  York,  N.  Y.,  $100,- 
000;  Connors  Bros.  Co.,  Lowell,  Mass.,  $96,200,  and 
Wheaton  BIdg.  &  Lumber  Co.,  Putnam,  $88,500  (awarded 
contract). 

'Hartford  Conn.— The  Chas.  T.  Wales  Co.,  of  New 
York,  N.  v.,  is  reported  to  have  secured  the  general 
contract  to  erect  the  Morgan  Memorial  at  Waosworth 
Atheneum.  The  total  cost  of  this  building  is  to  be 
about    $650,000. 

Washington,  D.  C.—.\\\  bids  opened  on  June  22  at  the 
office  of  the  Dept.  of  Interior,  for  erection  of  an  assembly 
hall  at  the  Government  Hospital  for  Insane  has  been  re- 
jected. The  following  are  the  bids  received:  Cramp  & 
C^.,  Philadelphia,  Pa.,  $108,200;  Brennan  Constr.  Co., 
Washington,  $113,000,  and  Arthur  Cowsill,  Washington, 
$113,000. 

It  is  reported  that  Acting  Secretary  of  War  Oliver 
has  approved  the  recommendations  of  Quartermaster 
Gen'l  Clias.  F.  Humphrey  for  the  construction  of  build- 
ings at  a  number  of  army  posts.  The  posts  where 
buildings  are  to  be  constructed,  besides  smaller  appro- 
priations for  storehouses,  stables,  paint  shops,  etc.,  at 
various  places,  are  stated  to  include:  Ft.  Bayard,  N. 
M.,  2  double  sets  non-commissioned  stafT  officers'  quar- 
ters, administration  building  and  building  for  conval- 
escent officers,  etc.,  $39,650:  Columbus  barracks,  O.,  re- 
cruiting depot,  3  double  sets  lieutenants'  quarters,  quar- 
termaster storehouse  and  wagon  shed,  $82,375;  Ft. 
Ethan  .Mian,  Vt.,  double  set  civilian  employes'  quar- 
ters, $9,450;  Honolulu,  one  field  officers'  quarters,  one 
four-set  bachelor  officers*  quarters,  2  single  non-com- 
missioned staff  officers'  quarters,  etc.,  $153,920-  Ft.  Jay, 
N.  Y.,  one  double  set  non-commissioned  staff  officers' 
quarters  and  a  quartermasters'  storehouse,  $23,520;  Ft. 
Lincoln,  in,  D.,  civilian  employes'  quarters,  etc.,  $12,- 
900;  Ft.  MacKenzie,  Wyo.,  quartermasters'  stable,  store- 
house, etc.,  $46,600;  Ft.  McPherson,  Ga.,  quartermas- 
ters' stable  and  wagon  shed,  $28,325;  Madison  Bar- 
racks, N.  Y.,  quartermaster's  stable,  wagon  shed  and 
teamsters'  quarters,  $28, 32^-  Philadelphia  depot,  addi- 
tion and  alteration  to  quartermaster's  storehouse,  $47,- 
755;  Plattsburg  Barracks,  N.  Y.,  quartermaster's  stable 
and  wagon  shed,  $18,755;  Presidio  of  Monterey,  Cal.. 
enlarging  bank  barracks,  double  set  non-commissioned 
staff  officers'  quarters  and  paint  shop,  $8,795;  Pt- 
Thomas,  Ky.,  quartermaster's  stable  and  wagon  shed, 
$20,400;  Ft.  Wayne,  Mich.,  hank  barracks,  etc.,  $32,- 
450;  Ft  Woodj  N.  y..  one  double  set  captain's  quar- 
ters, $29,8^0;  Ft.  Wright,  Wash.,  enlarging  guardhouse, 
$'3,850;  Ft.  Yellowstone,  Wyo.,  field  officers'  quarters, 
$17,000. 

Albert  Kelsey  and  Paul  P.  Cret,  of  Philadelphia,  Pa., 
are  stated  to  have  been  selected  as  the  archts.  to  design 
the  new  building  for  the  International  Bureau  of 
American  Republics,  which  is  to  be  erected  it  17th, 
18th,  B  and  C  Sts.,  and  is  to  consist  of  4  sections,  to 
be  known  as  sdministration,  library,  assembly  and  ser- 
vice, and  to  cost  $600,000.  Prizes  awarded  are  stated 
to  nave  be  nas  follows:  ^i^'^^  $3,000,  Edw,  Pearce 
Casey,  and  Arthur  Dillon,  1  Nassau  St.,  New  York 
City;  second,  $2,000,  to  John  Russell  Pope,  New  York 
City:  third,  $1,000,  to  Peter  De  Gellieke,  Jr.,  and  Wm. 
T.    L.    Anderson,    New    York    City. 

Bids  will  be  received  at  the  Bureau  of  Supplies  and 
Accounts,  Navy  Dept,  Washington,  D.  C,  until  July 
16,  for  constructing  additions  to  the  naval  hospital. 
ft.  of  24th  St.  N.  W.,  Washington,  D.  C,  symme- 
trical with  the  northea^  pavilion  solarium,  and  con- 
necting corridor  Plans  and  specifications  may  be  had 
from  the  Archt..  Wood.  IJonn  &  Deming,  808  17th 
St.  N.  W.,  upon  deposit  of  $5,  |2  of  which  will  be 
refunded  on  return  of  drawings  in  good  order.  Ap- 
plications for  proposals  should  refer  to  Schedule  65. 
E.    B.    Rogers,  paymaster  Gen'l,   U.    S.   N. 

Bids  will  be  received  by  Elliott  F.  Woods,  Supt 
U.  S.  Capitol  Bldg,  and  Grounds.  Washington.  D.  C, 
'until  July  10,  for  furnishing  interior  wood  doors  and 
jamb  casings  for  the*  office  building.  House  of  Repre- 
sentatives.   Washington. 

Chas,  Balderson.  of  Philadelphia.  Pa.,  ia  reported  to 
have  prepared  plans  for  a  building  which  the  Thomas 
Jefferson  Memorial  Assoc,  of  the  U.  S.  proposed  erect- 
ing in  Washington  to  the  authors  and  signers  of  the 
Declaration  of  Independence.  The  cost  of  the  building 
is  estimated  at   $500,000. 


It  is  stated  that  Dist.  Comr.  Morrow  has  approved 
the  plans  o  fthc  Quartermaster  of  the  Marine  Corps, 
to  erect  5  sets  of  quarters  for  officers  of  the  Marine 
Corps  on  8th,   9th,  G  and   I   Sts. 

It  is  reported  that  tentative  plans  have  been  submitted 
for  the  (Jhamber  of  Commerce  Bldg.,  which  it  is  -pro- 
posed erecting  at  a  cost  of  about  $400,000.  C.  J.  Bell, 
Chmn.    sub-committee. 

St:  Augustine,  Fla. — W.  P.  Bryan,  Chmn.  Bd.  of 
Control.  Jacksonville,  writes  that  bids  will  probably  be 
called  for  in  about  60  days  for  erecting  two  dormitory 
buildings  for  the  Deaf  and  Blind  Institute  at  St.  Augus- 
tine; probably  cost.  $70,000.  Archts.,  Edwards  &  Wal- 
ter,  of   Columbia,    S.    C. 

Chicago,  III. — The  City  Council  on  June  17,  it  is 
stated,  approved  the  engaging  of  Holabircf  &  Roche  1618 
Monadnodc  Bldg.,  as  the  archts.,  and  John  M.  Ewen, 
as  consulting  engineer  for  the  new  city  hall,  which  is 
to  be  erected  at  a  cost  of  $4,500,000. 

The  Norwegian  Lutheran  Cnurch  of  America,  at  its 
convention  in  Northfield,  Minn.,  on  June  19,  it  is  stated, 
decided  to  raise  $60,000  with  which  to  erect  an  addition 
to  the  deaconess  home  and  hospital  connected  with  church 
in  Chicago.  It  is  stated  that  building  operations  will 
commence  as  soon  as  $30,000  is  raised. 

The  South  Park  Comrs.,  it  is  reported,  have  had  plans 
prepared  for  a  2-story  field  house  to  be  erected  at 
Wentworth   Ave.   and   26th   St..   at  a  cost  of  $too,ooo. 

Later  official  reports  state  that  bids  will  be  received 
on  July  20  by  John  J.  Hanberg,  Comr.  Pub.  Wks.,  for 
furnishing  material  and  erecting  a  2-story  and  basement 
brick  and  stone  public  bathhouse  at  12th  PI.  and  Union  St, 

Cambridge,  III. — Temple,  Burows  &  McLane,  of  Dav- 
enport, it  is  stated,  have  been  commissioned  by  the  Bd. 
of  Superv.  to  prepare  plans  for  a.,  heating  plant  to  be 
erected  near  the  court  house  and  jail  at  Cambridge,  to 
be  of  brick  and  cut  stone  and  cost  about  $10,000. 

IVest  Pullman,  III. — Bids  will  be  received  until  July 
9  by  John  J.  Hanberg,  Comr.  Pub.  Wks.,  Chicago,  for 
erecting  a  2.story  and  basement  brick  and  stone  fire 
engine  house  at  11938-42  S.  Peoria  St,  West  Pullman. 
Bids  to  be  submitted  on  the  following:  Masonry  and 
concrete  work;  cut  stone  work;  carpentry;  iron  work; 
sheet  metal,  gravel  roofing  and  steel  ceiling  work;  plumb- 
ing,  sewage   and   gas   fitting;    steam  heating. 

Logansport,  Ind. — Adrian  &  Adrian,  of  St.  Louis. 
Mo.,  it  IS  stated,  have  prepared  plans  for  the  3-story 
St.  Joseph  Hospital,  which  is  to  be  erected  at  25ta  and 
High   Sts.,   and  cost  about  $60,000. 

Richmond,  Ind. — It  is  reported  that  the  Bd.  Trus. 
Eastern  Indiana  Hosj^ital  for  the  Insane  (J.  W.  Ma- 
han,  Pres.),  will  receive  bids  until  July  9  for  furnish- 
ing material  and  erecting  2  brick  cottages  and  apper- 
tenances.      J.    A.    Hasecoster.    Archt.,    Colonial    Bldg. 

Marion,  Ind. — It  is  reported  that  J.  W.  Sanderson. 
Treas.  Nat  Military  Home,  will  receive  bids  until  July 
25  for  the  erection  of  an  addition  to  the  hospital  and 
a    bath    house. 

f^afayette,  Ind. — It  is  stated  that  all  bids  recently  re- 
ceived for  erecting  a  hospital  at  the  Indiana  State 
Soldiers'  Home  have  been  rejected  and  new  bids  are 
asked  by  the  Bd.  of  Trus.  Cost  is  not  to  exceed 
$50,000. 

Muscatine,  la. — A.  S.  Lawrence,  Co.  Aud.,  writes  that 
J.  E.  Mills,  of  Detroit,  Mich.,  is  preparing  plans  for 
court   house    and  jail,   to   cost   about   $135,000. 

Webster  City,  la. — The  following  are  the  bids  opened 
on  June  17  at  the  office  of  the  Superv.  Archt..  Washing- 
ton, D.  C,  for  the  construction  (complete)  of  the  U.  S. 
Postoffice  at  Webster  City:  General  Constr.  Co..  Mil- 
waukee, Wis.,  $57,164;  Northern  Constr.  Co.,  Milwaukee. 
Wis.,  $61,800;  Southern  Constr.  Co.,  St  Louis,  Mo.. 
$63,000;  F.  H.  Latimer,  Kansas  City,  Mo..  $67,669;  C. 
E.  Atkinson,  Webster  City,  $51,747;  J.  H.  Weise,  South 
Omaha,  Neb.,  $53,861,  and  Bartlett  &  Kling,  Cedar 
Rapids,  $58,376. 

Mason  City,  la. — Bids  will  be  received  at  the  office  of 
Jas.  Knox  Taylor,  Superv.  Archt.  Treas.  Dept.,  Wash- 
ington, D.  C,  until  Aug.  15,  for  the  construction  of 
U.  S.  Post  Office  at  Mason  City,  as  advertised  in  The 
Engineering  Record. 

Des  Moines,  la. — The  citizens  on  June  20  voted  to 
issue  bonds  to  the  amount  of  $350,000  for  the  erection 
of   a  city   hall. 

Wellington,  Kan. — ^The  citizens  are  stated  to  have 
voted  in  favor  of  issuing  $25,000  bonds  for  a  new  city 
hall  and  fire  department  headquarters.  Plans  for  the 
building,   it  is  stated,   have  been  accepted. 

Ft.  Dodge,  Kan. — It  is  stated  that  bids  will  be  re- 
ceived until  July  10  by  the  Bd.  Mgrs.,  Kansas  State 
Soldiers'  Home,  for  erecting  a  barracks  and  dining 
hall   combined;    also   a   double   and   single   cottage. 

Ft.  Leavenworth,  Kan. — Bids  will  be  received  here 
until  July  19  by  C§pt.  J.  E.  Normoyle,  Constr. 
p.  M.,  LI.  S  A.,  for  constructing  the  following  build- 
ings: One  wagon  shed  and  one  stable  and  plumbing, 
electric  wiring  and  lighting  fixtures  in  stable,  at  this 
post. 

Wellington,  Kan. — It  is  reported  that  the  citizens  have 
voted  in  favor  of  issuing  $25,000  bonds  for  a  city  hall 
and  fire  department  headquarters. 

Louisville,  Ky. — The  Baptists  are  reported  to  be  con- 
sidering the  erection  of  a  hospital  to  cost  about  $200,- 
000. 

Shreveport,  La. — The  following  are  reported  to  be  the 
bids  opened  [June  18  for  erecting  the  city  hall:  South- 
ern Constr.  Co.,  of  St  Louis,  Mo.,  $83,500;  Garson  Bros., 
of  Shreveport,  $92,900;  Hugh  McClennan,  of  Chicago, 
111.,  $87,000;  Henderson,  Shearer  &  Miller,  of  Lufkin. 
Tex.,    $85,500. 

Alexandria,  La.— The  Public  Library  Bldg.  Com.,  it 
is  stated,  has  accepted  the  plans  of  Crosby  &  Henkel, 
of  New  Orleans,  for  the  library,  which  is  to  be  erected 
at   a  cost  of  $13,000. 

•Springfield,  M(M.f.— TheCentral  Bldg.  Co.,  of  Wor- 
cester, is  reported  to  have  secured  the  contract  to 
erect  the  Wesson  Maternity  Hospital  at  Hyde  and 
Myrtle  Sts.,  which  is  to  cost,  including  equipment, 
$200,000. 

New  Bedford,  Mass. — Mayor  Ashley  has  signed  the 
order  for  the  remodeling  city  "hall  into  a  library. 

,'Ft.  Andrews,  Mass. — The  contract  for  erecting  an  ad- 
ministration building  at  Ft  Andrews  has  been  awarded 
to  Chas.    K,  Currier   Co.,    no    Summer    St.,   Boston,    for 


'Iltme    marked    thus   t^e    the    names    of    parties    awarded    contraets. 
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Salem,  Mass. — The  Woodbury  &  Leighton  Co.,  of  Bos- 
ton, are  reported  to  have  secured  the  contract  to  erect 
the   Registry    of    Deeds    and    Probate    Bldg.,    at   $339,339. 

.  Pitts/ield,  Mass. — A  site  on  Sumner  St.,  it  is  stated, 
has  been  selected  for  the  armory  to  be  erected  for 
Company  F,  and  plans  for  the  building  are  to  be  pre- 
pared by  J.  W.  Howes,  of  Holyoke. 

"Fall  River,  Mass.— John  Crowe,  78  Bedford  St.,  it  is 
reported,  has  secured  the  contract  to  erect  the  Union 
Hospital   at   about    $150,000. 

Greenfield,  Mass. — It  is  stated  that  it  is  proposed  to 
erect  a  2-story  library  to  cost  $10,000. 

"Boston,  Mass. — Mack  &  Moore,  22  Chapman  St.,  are 
reported  to  have  secured  the  contract  to  erect  the  pub- 
he  bath   and  gymnasium   on   N.   Bennett   St.,  at  $70,000. 

Ludlow,  Mass. — The  Manufactuers"  Assoc,  is  said  to 
be  having  plans  prepared  for  a  hospital  vifhich  they 
propose  erecting  in  connection  with  the  girls  boarding 
house  on  Chestnut  St. 

'Kalamazoo,  Mich. — The  contract  for  addition  to  EHir- 
gess  Hospital  (bids  opened  June  25)  has  been  awarded 
to  Shepard  Oliver,  of  Kalamazoo. 

Ionia,  Mich.. — It  is  reported  that  the  State  Legislature 
has  appropriated  $40,000  for  the  Woman's  Annex  to  the 
State  Asylum. 

"Hastings,  Minn. — P.  A.  Hoffman,  Co.  Aud.,  writes  that 
the  contract  for  erecting  jail  (bids  opened  June  25), 
has  been  awarded  to  Diebold  Safe  &  Lock  Co.,  of 
Canton,   0.,   for  $13,000. 

Mt.  Vernon,  Mo. — Bids  will  be  received  until  July  13 
by  the  Rd.  Mgrs.  State  Sanatorium,  to  be  opened  at 
the  office  of  Dr.  Wm.  Porter,  Rm.  422  Commercial 
Bldg.,  St.  Louis,  for  erecting  a  2-story  brick  patients' 
villa  at  Mt.  Vernon.     W.   H.  Hohenschild,  Archt.,  Rolla. 

Potosi,  Mo. — Bids  will  be  received  until  July  27  by 
the  County  Court  (Johi}  O.  Long  Clk.),  far  erecting  a 
brick  court  house;  probable  cost  $30,000.  H!  H  Hoen- 
schild,   Archt.,   Rolla. 

St.  Louis.  Mo. — It  is  reported  that  Robt.  H.  Stockton 
has  given  $50,000  toward  the  erection  of  the  Christian 
Orphan  Home,  which  is  to  cost  about  $50,000  and  is 
to    be   erected   on   the   Kings   Highway   and    Euclid   Ave. 

Ft.  Omaha,  Neb. — It  is  stated  that  plans  have  been 
sent  to  the  Quartermaster  at  Ft.  Omaha,  for  a  steel 
ba.-oon  house,  200x100  ft.,  which  is  to  be  erected  at  the 
post  at  a  cost  of  about  $30,000.  Bids  for  the  construc- 
tion will  be  asked  soon.  It  is  also  stated  that  a  brick 
generation  house  2  stories  high,  84x46  ft.,  is  to  be  erected 
in  connection  with  the  baloon  house  and  that  a  brick 
wireless  telegraph  station  will  also  be  erected  in  con- 
nection with  the  same. 

Omaha,  Neb.— John  Latenser,  Bee  Bldg.,  is  repotted 
to  have  been  engaged  to  prepare  plans  for  3  build- 
ings to  be  erected  for  the  Good  Shepherd  Convent  at 
40th   and  Jones   Sts.,    the   cost   to   be    $40,000. 

Concord,  N.  H.—B.  A.  Kimball  is  reported  to  have 
plans  for  a  $100,000  biulding  for  the  New  Hampshire 
Historical    Society. 

Vineland,  N.  J. — Bids  will  be  received  until  July  11  by 
the  Bd.  Mgrs.  Home  for  Soldiers,  Sailors.  Marines  and 
Their  Wives  and  Widows  (Ernest  C.  Stahl,  Secy.)  at 
the  office  of  the  Comrs.  Charities  and  Corrections,  Tren- 
ton, for  furnishing  material  and  installing  a  heating 
plant  at  above  home  in  Vineland. 

Paterson,  N.  J. — Edwards  &  Rogers,  of  Paterson,  are 
reported  to  have  prepared  plans  for  the  orphan  asy- 
lum to  be  erected  on  Market  St.,  at  an  estimated  cost 
of  $125,000.  L.  A.  Piaget,  Chmn.  Eldgs.  &  Grounds 
Com. 

New  York,  N.   Y. — See  "Miscellaneous." 
_    Buffalo,    N.    K.— The    State    Prison    Comn.,    at    Albany, 
It    is    stated,    has    approved    the    plans    for    the    addition 
which    it    is    proposed    erecting   to   the    Erie    County   Jail 
at  a  cost  of  about   $50,000. 

Otisville,  N.  Y. — Bids  will  be  received  until  July  16 
by  the  Bd.  Health  (Thos.  Darlington  M.  D.,  pres.). 
New  York  City,  for  furnishing  and  delivering  timber, 
lumber,  moulding,  etc.,  to  the  Tuberculosis  Sanatorium 
at  Otisville,  Orange  Co.,  during  the  year  1907.  De- 
liveries will  be  required  to  be  made,  freight  prepaid, 
Otisville   Station,    Erie  R.    R. 

New  York,  N.  Y. — Bids  will  be  received  until  July  15 
by  the  Armory  Bd.  (Geo.  B.  McClellan,  Chmn.).  for: 
Item  No.  2 — For  excavation  and  removal  of  rock  and 
other  material  from  the  site  of  the  proposed  armory  for 
the  Twenty-second  Regt.  Engineers,  Ft.  Washington  Ave., 
i68th    and    j69th    Sts.,    in    the   Boro.    of   Manhattan. 

Cortland,  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Water  Supply  at  the  office  of  Thos.  Hassett,  Secy., 
Room  911,  299  Br'way,  N.  Y.  City,  until  July  23  for 
the  erection  of  a  field  office  building  at  Cortland  for 
division  and  section  engineers  in  the  employ  of  the  Bd. 
of  Water  Supply,  as  advertised  in  The  Engineering 
Record. 

Columbus  Barracks,  0. — ^The  lowest  bids  on  various 
parts  of  the  work  in  connection  with  the  erection  of 
8  hospital  installing  an  electric  lighting  system  with  a 
sub-station  at  this  post,  bids  for  which  were  received 
May  31  by  Capt.  H.  B.  Cliamberlain  Q.  M.,  U.  S.  A., 
are  stated  to  nave  been  as  follows:  For  the  construc- 
tion of  the  hospital  building  proper,  Geo,  Abernathy, 
Columbus,  $96,179;  Fitzpatrick  and  Hoepfner,  (jolum- 
bus,  plumbing,  gas  piping,  electric  wiring  and  heating, 
the  figures  being,  respectively,  $12,895,  $398,  $2,870  and 
$'4,997;  the  Electric  Supply  and  Constr.  Co.,  Colum- 
bus, for  the  inside  wiring,  at  $12,200;  the  McBride 
Electric  Co.,  of  St.  Paul,  on  the  fixtures  and  the  out- 
side wiring,  $12,925  for  both.  The  Electric  Supply  and 
Constr.  Co.,  Columbus,  electrical  appliances.  $1,825: 
Westinghouse  Electric  &  Mfg.  Co.,  Cleveland,  certain 
electrical  appliances,  $2,400;  the  Electrical  Supply  & 
Constr.   Co.,  sub-station,   $2,330. 

•Capt.    Chamberlain,   Q.    M.   of  the   Columbus  barracks. 
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is^  stated  to  have  awarded  five  contracts  in  connection 
with  the  erection  of  the  new  hospital  at  the  barracks 
88  foflqws:  Geo,  Abernathy,  (jontruction  of  building; 
Fitzpatrick  &  Hoepfner,  plumbing,  gas  piping  and  heat- 
ing;  McMaster's  Klectric   Supply  Co.,  electric  wiring. 

"Columbus,  O. — ^John  Scott,  Clk.  Franklin  Co.  Comrs., 
writes  that  the  contract  for  plumbing,  electric  wiring, 
etc.,  of  Franklin  County  Court  House  (bids  cypened  June 
21)  has  been  awarded  to  the  Electrical  Constr.  &  Supply 
Co..   of   Columbus,   for  $5,715. 

It  is  reported  that  Dauben  &  Ryan  have  prepared 
plans  for  a  3-story  addition  to  the  Mercy  Hospital; 
estimated    cost,    $20,000. 


Dayton,  0. — Bids  will  be  received  until  July  24  by 
the  Bd.  Irus.  (Chas.  Winchet,  Chmn.)  at  the  office  of 
W.  E.  Russ,  Archt.,  i.^oo  Conover  Bldg.,  for  erecting 
the  County  Memorial  Bldg.  Three  separate  bids  are  to 
be  submitted,  as  follows,  including  excavation,  common 
concrete,  armored  concrete,  brick,  cut  stone,  sheet  metal 
and  roofing,  tile  structural  and  ornamental  iron  work, 
marble,  carpentry,  plumbing,  etc.;  electric  wiring;  ven- 
tilating and  heating.     Probable  cost,  $250,000. 

Stover  Bros.,  Canby  Bldg.,  it  is  stated,  are  preparing 
plans  for  the  market  house  which  is  to  be  erected  at 
a  cost  of  $100,000.  Two  sets  of  plans  are  to  Be  sub- 
mitted, one  for  a  market  house  400x52  ft.,  containing 
112  stalls  and  cold  storage  accommodations  and  the 
other    for    124    stalls   and   58   cold   storages. 

Lakewood,  O. — J.  L.  Cameron,  8  Public  Sq.,  Cleve- 
land, it  is  stated,  is  preparing  plans  for  the  Lakewood 
Hospital,  which  is  to  be  erected  at  Belle  and  Detroit 
Aves.,   Lakewood,   at  a  cost  of  $20,000. 

Elyria,  O. — The  Elyria  Hospital  Assoc,  it  is  reported, 
IS   preparing  to   erect   a   $100,000   hospital. 

Grapeville,  Pa. — The  directors  of  the  St.  Paul's  Or- 
phans' Home  of  the  Reformed  Church,  at  Butler,  it 
IS  stated,  are  planning  the  removal  to  Grapeville,  and 
have  had  plans  prepared  for  the  buildings  on  the  cot- 
tage  plan,   the  cost  to  be  about  $100,000. 

Philadelphia,  Pa. — It  is  reported  that  Brockie  &  Hast- 
ings, 328  Chestnut  St.,  have  been  commissioned  to  pre- 
pare plans  for  refacing  the  buildings  of  the  University 
of  Pennsylvania  Hospital,  in  Spruce  St.,  between  34th 
and  36th  Sts.,  so  that  they  will  conform  in  appearance 
to  the  recently  erected  buildings,  of  brick,  with  stone 
trimmings.     The  cost  will  be  about  $300,000. 

Appropriations  for  additional  property  for  new  build- 
ings for  6  police  and  patrol  stations  were  approved  by 
(Councils'  Finance  Com.,  and  will  be  reported  to  Coun- 
cils. They  include  a  new  building  in  the  21st  Dist., 
$65,000;  for  a  new  police  and  patrol  station  in  the 
27th  Ward,  $65,000;  $80,000  for  building  to  take  the 
place  of  the  present  station  in  ■5th  St.  above  Race  St.; 
the  old  police  station  in  Lombard  St.  below  8th  St.  is 
also  to  be  replaced,  $65,000  was  appropriated,  and  $8o,- 
000  was  set  aside  to  build  a  combination  police  and 
patrol  station  at  19th  and  Oxford  Sts.  in  the  29th  Ward. 
Elds  will  be  received  until  July  1 1  by  Brockie  &  Hast- 
ings, Arcnts.,  328  Chestnut  St.,  for  erecting  permanent 
improvements  to  the  North  Pavilion,  Philadelphia  Mu- 
seums, 34th  and  Vintage  Ave. 

Morristown,  Tenn. — Bids  will  be  received  until  Tjly  15 
by  O.  R,  Carver,  Chmn.  Bldg.  Com.,  for  erecting  a  city 
had.      Probable   cost,    $12,000. 

Ogden,  Utah. — ^The  following  are  the  bids  opened  on 
June  24  by  the  Superv.  Archt.,  Treas.  Dept.,  Wash- 
ington, D.  C,  for  the  construction  of  an  extesion  to 
the  U.  S.  Postoffice  at  Ogden,  not  includine  heating 
and  conduits  and  wiring:  Tom  Lovell  &  Sons,  Den- 
ton, Tex.,  $70,991.  and  The  Campbell  Bldg.  Co.,  Salt 
Lake    City,    $63,698. 

"North  Yakima.  Wash. — It  is  reported  that  the  contract 
to  erect  a  building  on  the  fair  grounds  has  been 
awarded   to   Corbett   &   Raymond  at   $13,924. 

Waaddah  Island,  Neah  Bay.  Wash. — Bids  will  be 
received  until  July  18  by  S.  I.  Kimball,  (Jen'l  Supt. 
U.  S.  Life-Savg.  Service.,  Treas.  Dept.,  Washington, 
D.  C,  for  the  construction  of  a  life-saving  station  on 
Waaddah    Island,    Neah    Bay,    Wash. 

"Seattle,  Wash. — The  Iowa  Mfg.  Co.,  of  Oskaloosa, 
la.,  has  secured  the  contract  for  heating  the  U.  S.  Post 
office    (bids   opened  June    ii)    for  $17,720. 

*It  is  reported  that  the  contract  to  erect  the  admin- 
istration building  at  the  Alaska- Yukon  Pacific  Exposi- 
tion has  been  awarded  to  O.  H.  Anderson,  of  Seattle, 
at  about  $14,362, 

Charleston,  W.  Va.- — It  is  reported  that  the  directors 
of  the  Chamber  of  Commerce  are  preparing  to  erect 
a  $50,000  building. 

Wausau,  Wis.^Bids  will  be  received  until  July  9  by 
John  King,  Co.  Clk.,  for  erecting  a  County  Home  on  the 
Asylum  grounds.  Jos.  P.  Jogerst,  Archt.,  Livington 
Bldg. 

Milwaukee,  Wis. — Competitive  plans  and  specifications 
win  be  received  until  July  31  by  the  Bd.  Pub.  Wks. 
(Chas.  J.  Poesch,  Chmn.),  for  a  public  natatorium  to 
be  erected  on  Richards  and  Center  Sts.;  cost  not  to 
exceed  $45,000.  The  architect  whose  plans  are  ac- 
cepted will  be  required  to  superintend  construction 
of  building. 

The  Co.  Bd.,  it  is  stated,  has  passed  a  resolution 
authorizing  the  Co.  Clk.  to  receive  bids  for  erecting 
a  court  house  according  to  plans  prepared  by  H.  C. 
Koch,    120   Wisconsin  St. 

Richd.  E.  Schmidt,  Garden  &  Martin,  of  Chicago  111., 
are  reported  to  be  the  archts.  for  the  St,  Marys  Hospi- 
talfi,  which  is  to  be  erected  of  steel,  brick,  terra  cotta 
and    concrete. 

*Frank  M.  Harding,  representing  the  Wisconsin 
Steel  &  Constr.  Co.,  of  Waukesha,  it  is  stated,  has 
received  the  contract  to  erect  the  cattle  stables  at  the 
State   Fair   Grounds   at   $32,000. 

Ft.  D.  A,  Russell,  Wyo. — Bids  were  opened  on  June 
15  by  Capt.  V.  K.  Hart,  Q.  M.,  U.  S.  A.,  Cheyenne, 
for  construction,  etc.,  of  new  post  hospital  as  follows: 
Construction,  The  Morrison  Constr.  &  Mfg.  Co.,  Den- 
ver, Colo.,  $184,790;  Thos.  H.  O'Neil,  Denver,  Colo., 
$185,700,  and  Atkinson  Bros.,  Colorado  Springs,  Colo., 
$183,940. 

(0)  Heating  (i>)  plumbing  (c)  marble:  G.  B.  Lari- 
mer, Denver,  Colo.,  a,  $20,240;  Johnson-Rowe-Daly  (io., 
Omaha,  Neb.,  a,  $20,450;  b,  $12,938;  c,  $8,200;  Healy, 
P.  &  H.  Co.,  St.  Paul,  Minn.,  a,  $18,704;  b,  $12,392; 
c,  $13,700;  Barnes  &  Stephens,  Colorado  Springs,  Colo., 
a,  $iQ,ooo-  b,  $12,350;  c,  $7-537;  St.  John  Bros.  Plumb- 
ing Co.,  Colorado  Spring,  Colo.,  a,  $18,682;  b,  $14,300; 
c,   $7,612. 

The    Electric    Constr.    Co.,    of    St.    Paul.    Minn.,    bid 
for  wiring  $6,798,    and   fixtures  $1,703,   and  F.   E.   New- 
bcry    &    Co.,    of    St.    Louis,    Mo.,    bid 
wiring    $7,904. 

Montreal,  Que. — It  is  stated  that  plans  for  the  city 
jail  will  be  completed  by  July  12.  W.  A.  Weir,  Min- 
ister of  Pub.  W^s. 

BUSINESS    BUILDINGS. 

Notes  Arranged  Alphabetically  by  States. 
Birmingham,  Ala. — The  Chalifourz  Bldg.  and  the  part- 
ly completed  building  being  erected  by  H.  H.  May- 
berry,  It  is  reported,  have  been  destroyed  by  fire. 
Later  reports  stated  that  the  Oialifourz  Bldg.,  owned 
by   J.    L.    Chalifourz   &   Co.,   may  be  rebuilt  at  once. 


for    fixtures    and 


J.    G,.  .Rarlcy,    of    Anniston, .  js    .reported  .  to    be,  con-     • 
templatins;  .  the    erection    this    fall    at    3d    Ave.    and    20th 
St..   Birmingham,   of  a    lo-story   steel    frame   office  build- 
ing. 

Little  Rock,  Ark. — See  "Railroads." 

.  San  Francisco,  Cal. — The  members  of  the  Society  of 
California.  Pioneers,  it  is  reported,  contemplate  erecting 
a  building  on  the  site  of  the  structure  which  was  de- 
stroyedi  and  have  taken  up  a  mortgage  of  $250,000  for 
the  purpose. 

Sacramento,  Cal. — It  is  reported  that  the  directors  of 
the  Sacramento  Hotel  Co.  (Arthur  Miller,  Secy.),  has 
decided   to   erect   a   $500,000    hotel. 

Los  Angeles,  Cal.— The  Academy  Investment  Co.  is  re- 
ported incorporated,  with  Alfred  Solano  as  Pres.  and 
Charleton  F.  Burke,  Secy.,  for  the  purpose  of  erecting  a 
riding  club  house  on  Grand  Ave.  at  a  cost  of  about 
$75,000.  Plans  for  the  building  are  reported  a,ccepted, 
and  the  cost,  including  furnishings,  wiU  be  about 
$135,000. 

Denver,  Colo. — Plans  arc  being  prepared  by  John  J. 
Huddart,  Bank  Blk.,  Denver,  and  the  same  will  be  com- 
pleted about  Oct.  I  for  the  B'.  P.  O.  E.  Bldg.,  to  cost 
about  $90,000. 

Hartford  Conn. — It  is  reported  that  fire  in  the  ter^ 
minal  yards  of  the  Central  New  England  R.  R.  (W. 
J.  Backus,  Ch.  Engr..  Hartford),  did  considerable  dam- 
age  destroying  the    repair    buildings  and   roundhouses. 

"Bridgeport,  Conn. — It  is  stated  that  the  contract  to 
erect  a  brick  and  stone  power  house  130x105  ft.  for 
Eaton  Cole  &  Burnham  (Jo.^  has  been  awarded  to  the 
H.   Wales   Lines  Co.,  of  Meriden. 

"Meriden,  Conn. — The  H.  Wales  Lines  Co.,  134  State 
St.,  is  reported  to  have  secured  the  contract  to  erect 
a  1-story  135x50  ft.  steel  frame  and  concrete  carpenter 
shop   for  the  Winchester   Repeating  Arms  Co. 

Jacksonville,  Fla. —  Bids  will  be  received  until  July  15 
by  the  St.  Johns  River  Terminal  Co.  at  the  office  of 
W.  B.  Darrow,  Supt.,  Jacksonville,  for  furnishing  ma- 
terial and  erecting  warehouses  at  Bay  and  Marsh  Sts. 
for  the  said  company. 

"Vrbana,  III. — W.  F.  Baird,  is  reported  to  have  se- 
cured the  contract  to  erect  the  opera  house  at  a  cost 
of  about  $30,000. 

Peoria,  III. — Herbert  E.  Hewett,  24  Arcade  Bldg.,  it 
is  stated,  will  have  plans  ready  about  Aug.  i  for  the 
contractors  so  that  bid  for  the  construction  of  the 
Y.  W.   C.  A.    Bldg.   may  be  submitted. 

Lakeview,  III. — It  is  reported  that  the  members  of 
the  First  Presbyterian  Church  propose  erecting  a  parish 
house  to  cost  $20,000.     Rev.  Frank  N.  Carson,  pastor. 

Jeffersonville,  Ind.- — The  two  local  lodges  and  Com- 
pany No.  9  Uniform  Rank,  Knights  of  Pythias  are 
reported  to  have  under  consideration  plans  for  jointly 
building  a  3-story  lodge  room  and  armory  on  Pearl 
St.  near  Court  Ave.,  drawings  for  which  have  been 
prepared. 

Burlington  la. — Bids  will  be  received  until  July  9  at 
the  pffice  of  H.  I.  Goddard.  Archt,  for  erecting  the 
superstructure  of  a  4-story  fireproof  business  building. 
"Davenport,  la. — It  is  reported  that  the  Thompson- 
Starrett  Co.,  of  New  York,  N.  Y.,  has  secured  the 
contract  to  erect  the  gluecose  plant  at  about  $50,000. 

Wichita,  Kan. — G.  T.  Nolley,  of  the  Nolley  Furni- 
ture Co.,  it  is  stated,  intends  erecting  at  Santa  Fe 
Ave.  and  Kellogg  St.  a  4-story  furniture  warehouse, 
to  cost  about  $20,000. 

Ft.  Scott,  Kan.—H.  M.  Finch,  Gen.  Secy.  Y.  M.  C.  A.. 
writes  that  bids  will  be  received  about  July  20  for  the 
erection  of  a  Y.  M.  C.  A.  building  to  cost  about 
$30,000.      .Architect,    W.    S.    Huff,   of   Ft.    Scott. 

Louisville,  Ky. — J.  Brownstein,  841  Eighth  St.,  will 
erect  a  store  and  apartment  building  to  cost  $22,500. 
E.  E.  Albus,  .\rcht.,  728  E.  Madison  St  ' 

Slidell,  La. — ^The  Covington  Grocery  &  Grain  Co.,  of 
Covington,  is  reported  to  have  received  plans  for  the 
fireproof  building  which  they  propose  erecting  in  Sli- 
dell  at  a  cost  of  $12,000. 

Harrison  Me. — Bids  are  wanted  by  the  Bldg.  Com. 
(W.  H.  Briggs,  Chmn.),  for  erecting  a  I.  O.  O.  F. 
block  to  be  2-story  with  towers  120x48  ft. 

"Baltimore,  Md. — Geo.  Bunnecke  &  Son,  305  St.  Paul 
St,  it  is  stated,  have  secured  the  contract  to  erect  the 
3-story  store  building  at  221  W.  Lexington  St.,  for 
Mrs.  Mary  V.  Wylie  at  a  cost  of  $20,000. 

Boston,  Mass. — It  is  stated  that  a  6-story  building  is 
to  be  erected  at  North  St  and  North  Sq.  for  Stabile 
&  Co.,  at  a  cost  of  $50,000. 

Duluth,  Minn. — It  is  stated  that  a  building  permit 
has  been  issued  to  W.  W.  Seekins  to  erect  a  combined 
greenhouse  and  store  on  Superior  St.,  to  cost  $18,000, 
according  to  plans  prepared  by  F.  L.  Young,  Palladio 
Bldg. 

"Bemidji,  Minn. — The  Jerard  Plumbing  Co.,  of  Be- 
midji,  is  reported  to  have  secured  the  contract  to  in- 
stall plumbing  in  the  hotel  being  erected  by  Mayor  St 
Home   at   $2,145. 

Brainard,  Minn. — The  Sleeper  Blk.  is  reported  to  have 
been  destroyed  by  fire  on  June  25. 

Hattiesburg,  Miss. — Geo.  Kennedy  is  reported^  to  be 
having  plans  prepared   for   a   $12,000   office   building. 

St.  Louis,  Mo. — L.  (Jordon,  it  is  stated,  will  erect  at 
1204  Washington  Ave.  a  7-story  mercantile  building  to- 
cost  $123,000.  Mauran,  Russell  &  Gardner,  721  Olive 
St.    are  said  to  be  preparing  the  plans. 

H.  F.  Roach,  721  Olive  St.  is  said  to  have  prepared 
plans  for  the  7-story  building  to  be  erected  a  loth  and 
Olive  Sts.  by  F.  G.  Wickham  and  others.  Probable  cost, 
$150,000. 

*Jas.  Stewart  &  Co.,  Lincoln  Trust  Bldg.,  are  reported 
to  nave  secured  the  contract  to  erect  the  Bank  of  Com- 
merce Bldg  at  an   estimated  cost  of  $1,000,000. 

Kansas  City  Mo. — It  is  stated  that  the  members  of 
the  "N.  &  E.'  Society  propose  erecting  a  building  cost- 
about  $30,000. 


■ng  --  . 

J.  G.  Sanger,  it  is  reported,  intends  erecting  a  3-story 
brick  and  stone  hotel  at  1315  Linwood  Boule.,  at  a 
cost  of  $55,000. 

It  is  stated  that  the  Trus.  of  the  Grand  Ave.  M.  E. 
Church  have  approved  the  plans  for  the  15-story  office 
building  which  is  to  be  erected  'at  9th   and  Grand  Aves, 

Omaha,    Neb. — It    is    stated    that    plans   are   being   pre- 

?ared   and   bids   for  the  construction   will   soon  be  asked 
or    the    6-story    warehouse    which    is    to    be    erected    for 
the  Fairbanks,   Morse  &   Co.   at  a  cost  of  about  $65,000- 

Items    marked    thus   give    the    namts    of   parties   awarded    contraett. 
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Tte  Mareet  an  Mated  to  have  raiaed  $10,000  with 
itii  )»)■!»<  ocdiac  a  Y.  M.  C  A.  BUg. 

Ntwmrk.  N.  7.— It  U  repotted  that  the  mcmben  of 
tkc  North  Refenaed  Chinch  ooatenpUte  erectinc  a  pariah 
koaia  oo  Broad  St.  adjoininc  the  church,  the  con  to  be 
aa>aat   $«a,oao.  sot  indudinc   site.      Rev.  Jas.    I.    Vasce, 


E.      M.      Waldroi      k      Co.,       69       Littleton       Are^ 

rtcd    10    ha«e    aecared    the     contract     for     the 

■In  I  iticma  aad  rcnodeling  of  the  6-storT  office 

at  .776  Broad  St.  for  the  Mercantile  Realty  and 

Col;  coct  about  $a$,ooo. 

AHamlie  Ctj^  N.  7.— The  John  D.  AUea  Co.,  of  Phil- 
adelphia. Pa.,  IS  reported  to  have  completed  plans  for 
a  i).«tonr  hotel  and  theatre  building,  which  is  to  be 
qcclied  for  Geo.  B.  Bnrch  at  Arkansas  .\ve.  and  th? 
Beodvalk.  The  btiildinc  is  to  be  207x318  ft.  of  steel 
(raae  coostmctioa  and  brick  and  limestone  trimmings, 
ajMl  is  to  cost  about  $1,500,000. 

Srm  York.  N.  V.— Plana  have  been  filed  for  the  fol- 
lowing boildiiun:  6.«tor7  brick  stores  and  tenemts.  to 
be  erected  atwhitlodc  Ave.  and  Tiffanjr  St  for  Albert 
BothcTSKl,  cost  $67,500,  Harry  T.  Howell,  arcbt.;  4- 
•lory  bricfc  parish  oooae  at  Grand  Avr.  and  iSist  St. 
for  Unircd  of  God  Mission  House,  cost  $25,000,  .'Vlbrecht 
ft  Schopg.  archts.:  lo-story  brick  and  stone  loft  building 
at  Canal  and  Sulliran  bis.  for  Alex.  M.  Powell,  cost 
taso^eoo,  Henri  Fouchaux,  archt.-.  two  6-story  brick  and 
atooe  stores  and  tenemis.  at  Grand  and  Mulbero'  Sta. 
fcr  Francis  R.  Stabile,  cost  $75,000,  Chas.  M.  Straub, 
archt.;  B-atory  brick  and  stone  store  and  left  building  at 
Lafayette  and  Walkrr  Sts.  for  Lafayette  Bide.  Co., 
cost  $aSo,ooo,  Schwartz  &  Gross  and  B.  N.  Marcus, 
archts.;  S-story  brick  and  stone  stable  at  Washington 
and  Charlton  Sts.  for  Dr.  Geo.  W.  Meyer,  cost  $47,500, 
John  M.  Baker,  arcfat.;  6-story  brick  and  stone  store  and 
mt.  at  3d  Ave.  and  4th  St.  for  Rosefaill  Realtv  Co.. 
$45,000,  Chas.  M.  Straub,  archt.;  6-story  brick  and 
e  store  and  tcnemt.  at  3d  Ave,  and  4th  St.  for 
Stuearman  tc  Adelstein,  cost  $43,000,  Edw.  A.  Meyers, 
ar^t.;  6.atory  brick  and  stone  store  and  tcnemt.  at  3d 
Are.  and  5th  St.  for  Hyman  Levin,  cost  $45,000.  Chas. 
M.  Straub.  archt.:  3-story  brick  and  stone  theatre  at 
aoo  W.  46th  St.  for  46th  St.  and  Bway.  Realty  Co., 
coat  $130,000.  Herts  &  Tallant.  archts.;  12-story  brick 
and  stone  office  building  at  103  Park  Ave.  for  103  Park 
Atc.  CO.,  cost  $650,000,  Mulliken  &  Moeller,  archts.; 
6-story  brick  and  stone  stores  and  tenemts  at  912  2d 
Are.  for  .«iicfaael  \  occoli,  cost  $34,000.  Chas.  M.  Straub, 
archt. ;  1 1  -story  brick  and  «one  store  office  and  loft 
>»ldlin  at  5A  Atc.  and  35th  St.  for  The  35th  St.  and 
Sth  Ave.  Realty  Co.,  cost  $1,000,000,  Clnton  &  Kussell 
and  Geo.  A.  Boehm.  archts.;  three  6-story  brick  and 
Mooe  stores  and  tenemts.  at  79th  St.  and  Ave.  A  for 
Jacob  Sbcrman,  coat  $135,000  all,  Henry  G.  Harris,  archt; 
iwutf  bnck  and  stone  store  and  tcnemt  at  11  Sth 
St.  ud  1st  Ave  for  Israel  Grossman,  cost  $50,000, 
Chas.  M.  Straub,  archt.;  4  and  s-story  brick  and  stone 
extension  to  store  and  office  building  of  the  Columbus 
Circle  .Arcade  Co.  at  Sth  Ave.  and  57th  St,  cost  $40,000, 
Bcdman   &  Schoen,    archts. 

Cohan,  N.  y. — It  is  reported  that  Capt.  Ira  D. 
Reaves  is  arranging  to  erect  an  S-story  business  building. 
LUtIt  FaOt,  S.  K.— W.  Neill  Wilson,  of  Pittsfield. 
is  reported  to  have  been  directed  to  complete  plans  for 
the  hotel  which  is  to  be  erected  here  by  \I.  G.  Bronner 
and  others  so  that  bids  for  the  construction  may  be 
aakcd  abont  July  15. 

Reckamay  Beach,  L.  I.,  N.  Y. — A  syndicate,  beaded 
br  Thoa.  P.  Lally,  of  Richmond  Hill,  it  is  suted.  has 
panhased  45  lots  at  Rockaway  Park  on  which  it  is 
prapoaed  erecting  an  apartment  hotel  and  making  im- 
pioseimuts  to  the  site  which  wilt  cost  a  total  of  about 
<3.ooo/>oo. 

Brooklyn,  N.  Y. — Plans  have  been  filed  for  the  fol- 
lowtnc  bmldings:  A  4-story  brick  store  and  tenemt.  to  be 
erected  at  Chester  St.  and  Livonia  Ave.  for  Carman 
h  Kennedy,  at  a  cost  of  $75,000;  L.  Danancher,  archt., 
377  Rockaway  Ave.  Three-story  brick  storage  building 
and  3-story  subles  and  shed  at  Nostrand  Ave.  and  Presi- 
dent St.,  for  the  Transit  Development  Co..  85  Clinton 
St,  to  cost  $35,000  and  $120,000  respectively.  Three- 
story  brick  factory  on  Dumont  Ave.,  for  Silver  & 
Schwenstefa,  501  Pennsylvania  Ave.,  cost  $20,000;  L. 
Dsnaneber.   377   Rockaway   Ave.,   is  the   archt 

The  Empire  Circuit  Co..  it  is  reported,  has  secured 
•  fitm  at  Flatbosh  Ave.  anad  Sute  St.  on  which  it  is 
proposed  erecting  a  theatre  to  cost  about  $160,000. 

Plans  have  been  filed  for  a  3-story  brick  boilerhouse 
to  be  erected  at  Gold  and  John  Sts.  at  a  cost  of 
$750,000;    owner    and     archt.,     the     Edison     Electric     II- 


Bimiiiting  Co..   360   Pearl   St 

Plans  nave  been  filed  for  a  5-story  and  basement 
bricfc  and  stone  store  and  tenement,  to  be  erected  on 
Meserole  St.  and  Manhattan  Ave.,  at  a  cost  of  $45,- 
ooo,  by  Jang  ft  Gardner;  Shampan  &  Shampan,  773 
Bway.,  are  the  archts. 

Plans  have  been  filed  for  the  following  buildings: 
4-story  brick  store  and  tenemt..  to  be  erected  at  Nos- 
trand snd  Lincoln  Aves.  for  W.  A.  A.  Brown,  at  a 
cost  of  $20,ooo-  Elsenio  &  Carlson.  Archts..  5819  sth 
Ave.:  4Story  brMc  factory  at  Roebling  and  N.  9th  Sts. 
for  Weson,  Longman  it  Co.;  cost,  $55,000;  W.  Ryan, 
ArAt,    162    Ryerson    St. 

B»#«Jo,  N.  y. — The  13  railroads  entering  Buffalo,  it  is 
Statc^  propose  erecting  on  the  Fillmore  Ave.  site,  East 
BaSsto.  a  tmion  station  to  cost  the  railroads  $10,000,000, 
and  the  city  for  approaches,  sewers,  water  connections, 
etc,  9see,aoo.  Mayor  T.  N.  Adam  is  said  to  be  in  favor 
of  the  plans.  W.  J.  Wilgns.  Constr.  Dept.,  V.  Y.  Cen- 
tral k  Badson  River  R.  R.,  New  York,  N.  Y.,  U  reported 
to  be  Chnm.   of  the  Railroad    Com. 

Flaas  have  been  filed  for  a  one  story  brick  factory  to 
ba  erected  at  8<4  E.  Ferry  St  by  Michael  Havman  & 
Cc  at  a  cost  of  $33,000  and  also  for  a  <-story  fireproof 
store  and  warehouse  to  be  erected  at  Court  and  Pearl 
^ta.  by  tbt  McNanghton  Realty  Co..  at  a  cost  of  $75,000. 

Btmhmt  Green,  O. — Fred.  M.  Gerard  is  reported  to 
be    contemplating    the    erection    of    a    $12,000    business 


Cmhrie.  0*Io.— The  A.  O.  U.  W.  Lodge  No.  1,  it  is 
repotted,  b  arranging  to  erect  a  3-story  building. 

PkOodtltkia,  Pa.— The  Philip  Haibacb  Contr.  Co.,  3530 
Tboovaon  St,  is  stated  to  have  secured  the  contract  to 
erect  a  » story  brick  elabbouae  for  the  Philadelphia 
Sdraelzea  Vcfcte,  on  Oloey  Ave.,  near  Tabor  Sunon. 
The  bnilfiiif  will  messore  sjxci  ft,  and  cost  $37,000. 
Keellc  Speth  Ic  Co.  are  the  srefaitecU. 

'PUttbnrt,  Pa. — TTie  Oliver  esute,  it  is  reported,  has 
awarded  the  contract  to  Jaa  L.  Stuart,  Constr.  Eng., 
341    6<h    Ave,    to   erect    so    S-story   power   building  In 


Strawberry  Al.,  and  to  be  of  structural  steel  with  re- 
inforced concrete  floor  system,  and  have  approximately 
100,000  sq.  ft  area. 

AUetheny,  Pa. — Chas.  Bickel,  of  Pittrf>urg,  it  is 
stated,  is  preparing  plans  for  a  warehouse  to  be  erected 
on  West  Parkway,  Allegheny,  at  a  cost  of  about  $ioo,. 
000  by  Boggs  &  Buhl. 

Bristol.  I'a.-TenH. — The  Interstate  Hotel  Co.  Is  re- 
ported to,  be  arranging  to  erect  a  hotel  and  opera 
nouse  estimated  to  cost  $150,000. 

Hitliboro,  Tex. — The  Citiiens"  Hotel  Co.  is  reported 
organised  with  Judge  W.  C.  Wear  as  pres.  and  gen. 
mgr..  and  E.  S.  Davis,  secy,  and  treas.,  to  erect  a 
hotel  at  a  cost  of  $40,000. 

Sail  Laec  City.  'Utah. — The  Salt  Lake  City  Union 
Depot  &  R.  R.  Co.  is  reported  formed  with  E.  T. 
Jeffrey,  pres.,  and  E.  A.  Greenwood,  Secy.,  and  a  capi- 
tal of  $200,000  for  the  purpose  of  erecting  a  depot  for 
the  use  of  the  Denver  ct  Rio  Grande  ana  the  Western 
Pacific  Railroads.  In  addition  to  the  depot  the  com- 
pany will  construct  about  20  miles  of  switches  and 
tracks, 

'Richmond,  Va. — The  contract  to  erect  the  4-story 
50x100  ft.  R.  R.  Y.  M.  C  A.  Bldg.  is  stated  to  have 
bee  nawarded  to  Wm.  R.  Dougherty,  of  Philadelphia, 
Pa.     Probable  cost  $50,000. 

Wheeling.  W.  Va. — Giesey  &  Paris,  Masonic  Temple, 
it  is  stated,  have  been  engaged  to  prepare  plans  for 
the  y.  M.  C.  A.  Bldg.,  which  is  to  be  erected  at  30th 
and    Market    Sts.,    at    a   cost    of   about   $100,000. 

Ottatm,  Ont. — The  Ottawa  Terminal  Ry.  Co.  is  re- 
ported incorporated  for  the  purpose  of  taxing  over  the 
aereements  made  between  the  Grand  Trunk  Ry.,  the 
city,  the  Dominion  Government  and  others  respecting 
the  erection  of  a  central  station  in  Qttawa.  It  is  stated 
that  a  hotel  is  to  be  erected  in  conjunction  with'  the  sta- 
tion, the  cost  to  be  respectivelv  about  $250,000  and 
$coo.ooo.  Plans  will  be  completed,  according  to  reports, 
about  July  1  ?.  and  the  construction  work  commenced  in 
about  6  months. 

CHURCHES  AND   DWELLINGS, 

Nohes  Arranged  Alphabetically  by  States. 
■    Decatur,  Ala. — The  members  of  the  St.   Paul  Episcopal 
Church,    it    is    reported,    propose    erecting    an    edifice    to 
cost    $15,000. 

Waj/iiMgton.  D.  C. — Wood,  Donn  &  Deming,  808  17th 
St.,  n.  w.,  are  reported  to  have  been  engaged  by  M.  J. 
Lawrence,  of  Cleveland,  O.,  for  a  stone  residence  wliich 
he  intends  erecting  at  Wyoming  and  Connecticut  Aves., 
Washington. 

Atlanta,^  Ga. — Bruce  &  Everett,  English  American 
Bldg..  it  is  reported,  have  prepared  plans  for  an  edifice 
to  be  erected  at  Houston  and  Courtland  Sts.  for  the 
Congregational  ChurcTi  (colored)  at  a  cost  of  about 
$25,000. 

'New  Alban-v  Ind. — The  Bldg.  Cora,  of  the  Central 
Christian  Church,  it  is  reported,  has  awarded  the  con- 
tract to  erect  an  edifice  at  Sprinj^  and  13th  Sts.  as  fol- 
lows. The  total  cost  of  the  work  is  to  be  about  $25,000: 
Brick  work,  Geo.  Taskey  &  Son,  Seymour;  carpenter 
work,  J.  W.  Mann:  artificial  stone  work,  Michel  &  Con- 
dra;   excavations,  Wm.   Newhouse. 

Terre  Haute,  Ind. — Bruce  Bement  is  reported  to  be 
contemplating  the  erection  of  an  apartment  house  on 
South  Center  and  Walnut  Sts.,  according  to  plans  pre- 
nared  by  W.  W.  Floyd,  McKeen  Blk.,  at  a  cost  of 
$50,000. 

\eiv  Orleans.  La. — The  plans  of  John  Henry,  archt. 
and  builder,  for  the  2  apartment  houses  which  are  to  be 
erected,  one  at  Bienville  and  Dauphine  Sts.,  and  the 
other  on  Dauphine  St.  are  reported  to  have  been  ac- 
cented. The  total  cost  of  the  improvement,  it  is  stated, 
will  be  about  $100,000. 

Chicopee  Falls,  Mass. — It  is  stated  that  2  apartment 
•louses  are  to  be  erected  on  Linden  St.  by  Louis  A.  I./a- 
france,  of  Holyoke,  at  a  cost  of  about  $20,000  each. 

•Pittsfield,  Mass. — Geo.  E.  Lastcr,  of  Pittsfield,  it  is 
reported,  has  secured  the  contract  to  erect  a  residence 
on  Wendell  Ave.  for  Geo.  C.  Chesterman,  to  cost  $50,000, 

'Duluth,  Minn. — John  Jacobson  is  reported  to  have 
secured  the  contract  to  erect  the  edifice  for  the  First 
Norwegian  Danish  Methodist  Church  at  about  $25,000. 

Minneapolis,  AfiKH.— Bids  will  be  received  until  July 
20  at  the  office  of  E.  L,  Masqueray,  312  Dispatch  Bldg,, 
St.  Paul,  for  the  following  work  upon  the  site  and 
building  for  the  Pro-Cathedral,  Hennepin  -Ave.,  i6th_  and 
17th  Sts.:  Grading;  excavation:  concrete  foundations; 
granite  ashlar  for  crvpt  story;  masonry  work  for  crypt 
story.  A  charge  of  $5  will  be  made  for  plans  and  speci- 
cations. 

IVebb  City,  Mo. — The  Methodists  are  said  to  he  con- 
teinplating  the    erection    of    a    $100,000.  edifice. 

St.  Louis,  Mo. — It  is  stated  that  John  I,  Beggs  is  hav- 
ing plans  prepared  by  Barnett,  Haynes  &  Barnett,  Olive 
and  9th  Sts.,  for  a  brick,  stone  and  reinforced  concrete 
residence  to  be  erected  at  a  cost  of  $200,000. 

Fullerton,  Neh. — It  is  stated  that  bids  are  wanted  until 
July  19  for  erecting  a  50x80  ft,  brick  edifice  for  the 
,  M.  E.  Society;  probable  cost,  $16,000.  Eisenhaut-Colby- 
Pottenger  Co.,  archts..  Sioux  City,  la. 

Newark,  N.  /.—Floyd  Y.  Parsons,  of  New  York,  N,  Y., 
is  reported  to  have  completed  plans  for  an  edifice  which 
is  to  be  erected  for  the  members  of  the  Grace  M.  E. 
Church  at  a  cost  of  about  $20,000. 

P.  Bessmer  is  reported  to  have  accepted  plans  for  a 
4-8tory  apartment  house  as  prenared  by  Hyman  Rosen- 
sohn,    188  Market  St;   estimated  cost.  $30,000. 

M.  B.  Silberstein.  225  Springfield  Ave.,  is  reported 
to  have  prepared  plans  for  a  4-story  apartment  house 
to  be  erecten  by   Simon  Slaff,   estimated  to  cost  $40,000. 

Winston-Salem,  N.  C, — Frank  P.  Milhurn,  of  Columbia, 
S.  C,  is  reported  to  have  been  engaged  to  prepare  plana 
for  an  apartment  house.  "The  Alberta,"  which  is  to  be 
erected  here,  4  stories,  of  brick,  and  cost  about  $14,000. 

Pittsburg,  Pa. — John  McSorley  is  reported  to  h«»e 
plans  completed  for  a  $75,000  anartment  house  to  be 
ercted  at  South  Neglev  Ave.  and  Elmer  St.,  East  End. 

•Eichenbaub  &  Madden,  177  Shady  St,  are  reported 
to  have  secured  the  contract  to  erect  the  $30,000  brick 
residence  on  Irwin   Ave.   for  IT.   B.  Cress,  to  cost   Sto.ooo. 

It  is  reported  that  the  contract  to  erect  an  $18,000 
apartment  house  at  Ellen  and  Wilson  Aves.  for  Patrick 
McSteen  has  been  awarded  to  Wm.   M.  Fox. 

Craflon,  Pa. — O.  M.  Topp,  Westlnghouse  Bldg.,  Pitts- 
burg, Is  reported  to  have  completed  plans  for  an  edifice 


which  is  to  be  erected  for  the  Episcopal  Church  of  the 
Nativity  at  a  cost  of  $30,000. 

Harrisburg.  Pa. — It  is  stated  that  the  members  of  the 
St.  Paul  Baptist  Church  contemplates  erecting  an  edifice, 
costing   about   $11,000. 

IVotertoum  S.  D.—\t  is  stated  that  bids  will  be  re- 
ceived until  July  15  by  the  Bldg.  Com  (Irvin  H.  Myers, 
Secy.),  for  erecting  the  chapel  of  the  First  Church  of 
Christ   (Scientist). 

Salt  Lake  City.  Utah. — Ware  &  Treganza,  fij  Hooper 
Bldg.,  are  reported  to  have  prepared  plans  for  a  resi- 
dence to  be  erected  for  W.  Lester  Manum  at  an  esti- 
mated cost  of   $15,000. 

.-Iberdeem,  li^ash. — It  is  reported  fliat  pl.-ins  have  been 
accepted  tor  an  edifice  to  b*  erected  for  the  Presbyterian 
Church  at  a  cost  of  $20,000. 

Reedsburg,  Wis. — It  is  reported  that  the  congregation 
of  the  Methodist  Church  contemplates  erecting  an  edifice 
costing  about  $20,000. 

SCHOOLS. 

Notes  Arranged  AlphabeHealty  by  States. 

'Leupp.  Aril. — The  contract  to  erect  a  school  for  the 
Navajo  Indian  Reservation  (bids  received  June  15  at 
Washington,  D.  C),  is  reported  to  have  been  awarded 
to  Jas.  H.  Owen,  of  Los  Angeles,  Cal.  The  contract 
calls  for  the  installation  of  a  water  system,  sewers,  a 
lighting  plant  and  all  necessary  outbuildings.  The  Gov- 
ernment will  spend  upward  of  $75,000  on  the  school. 

Paragould,  Ark. — Bids  will  be  received  until  July  25 
(extension  of  date)  by  J.  A,  Morgan,  Secy.  .Special 
School  Dist.,  for  furnishing  material  and  erecting  a 
2-story   and   basement  high   school. 

Palo  Alto,  Cal. — Coxhead  &  Coxhead,,  of  San  Fran- 
cisco, are  reported  to  have  prepared  plans  for  a  school 
for  jroung  ladies,  which  is  to  be  erected  in  the  residential 
district  of  Palo  Alto  by  Miss  Harker  at  a  cost  of  about 
$,15,000. 

Macon,  Ga. — Pres.  S.  Y.  Jameson  is  said  to  be  hav- 
ing plans  prepared  for  a  library  to  be  erected  at  Mer- 
cer   Univ.,    at   a   cost   of   about   $40,000. 

Moscow. _  Idaho. — Jas.  ^  A,  MacLean,  Pres.  Univ.  of 
Idaho,  writes  that  all  bids  opened  on  June  1 1  for  ad. 
ministration  building  have  been  rejected,  and  new  bids 
will  he  received  on  Aug.  7.  The  lowest  bid  received 
for  this  work  is  reported  to  have  been  submitted  by 
Tampbell  Bros.,  of  Salt  Lake  City,  Utah.  They  bid  for 
the  main  building  and  left  wing,  $239,000  and  for  build- 
ing as   a   whole,  $291,500, 

Pana.  Ill.—F.  A.  Cutler,  Clk.  High  School  Bd.,  writes 
that  the  citizens  on  June  29  voted  to  issue  $50,000  bonds 
for   a    high   school. 

'Indianapolis,  Ind. — John  Cleland,  Bus.  Dir.  Bd. 
Educ,  writes  that  the  contract  for  heating  school  at 
Pennsylvania  and  jid  Sts  (bids  opened  June  25)  has 
been  awarded  to  Hayes  Bros.,  437  Indiana  Ave.,  for 
$5,048,  and  for  plumbing  same  to  CHark  Bros,  for 
$,-i.i85- 

De  Soto,  Ind,-~It  is  reported  that  bids  will  be  re- 
ceived until  July  16  by  the  County  Supt,  Chas,  A,  Van 
Matre,  at  Muncie,  for  a  2-story  brick  school  to  be 
erected  in  DeSoto  according  to  plans  prepared  by 
Mahurin   &   Mahurin,   of   Ft.    Wayne. 

Forest,  7nrf.— Bids  will  be  received  by  the  Bd.  of 
School  Trus.  until  July  18  for  the  erection  of  a  high 
school,  to  cost  about  $30,000.  Archts,  J.  T.  Johnson 
&  Co..  of  Indianapolis. 

'Tipton,  Ind. — The  contract  for  plumbing,  heating 
and  wiring  hiph  school  has  been  awarded  to  Compton 
&,  .Sons,  of  Tipton,  for  $8,145,  J.  T.  Johnson  &  Co., 
Title   Archts.,    Indianapolis. 

'Newton,  Kan. — It  is  stated  that  the  contract  to  erect 
a  hrick  dormitory  and  hospital  at  the  Menoite  College 
has  been  awarded  to  Horace  Williams,  of  Wichita  at 
approximately   $40,000.  ' 

'Topeka,  Kan, — Stingley  Bros.,  of  Manhattan,  are  re- 
ported to  have  secured  the  contract  to  erect  a  domestic 
arts  and  science  building  for  the  State  Agricultural 
College,  not  including  plumbing,  electric  wiring,  etc.,  at 
$69,500. 

'Monroe,  La.— The  Bd.  of  Control  of  the  State  Re- 
form School,  it  is  reported,  has  awarded  the  contract 
to  erect  the  main  building  to  Paillett  &  Kirk,  of  Mon- 
roe,  at  $28,875. 

Baltimore,  Md. — Baldwin  &  Pennington,  American 
Bldg.,  are  reported  to  have  been  engaged  to  prepare 
plans  for  a  college  building  to  be  erected  for  the  Mt. 
St.    Mary  College,  the  cost  to  be  about  $100,000. 

Wellesley,  Mass. — The  $125,000  required  in  order  to 
secure  a  Carnegie  Library  for  Wellesley  College,  it  la 
reported,  has  been  raised. 

'Haverhill,  Mass. — The  following  are  the  bids  opened 
on  June  19  for  erecting  the  Haverhill  School:  E.  T. 
Wilson,  $45,527;  A.  Beurneuf,  $38,950;  F.  C,  Alexander, 
$18,653:  KeUey  Bros.,  $,16,887;  II.  H.  Libbey,  $35,985, 
and    John    M.    Roche,    $34,836    (awarded    contract). 

'Water  Valley,  Miss.— Thos.  Poole  has  secured  the  con- 
tract to  build  a  school  for  Water  Valley  for  $25,000. 
H.  J,  Scherell,  Memphis,  Tenn.,  has  contract  for  plumb- 
ing at  $2,000,  and  Sodiman  Heat  &  Power  Co,  has  the 
plumbing  contract  at  $3,000.  P,  J.  Krouse,  Archt, 
Meridian,   Miss. 

Boy  City.  Mich. — It  is  reported  that  bids  will  be  re- 
ceived  until  July  12  for  erecting  the  Denison  School 
according  to  plans  prepared  by"  Clark  &  Munger,  Shear- 
er Bros.   Bldg.;   cost  not  to  exceed  $25,000, 

Chelsea,  Mich. — It  is  stated  that  the  citiizens  have 
voted  to  erect  a  2-story  high   school   at  a  cost  of   $30,000. 

Houghton,  Mich. — It  is  stated  that  a  library  and  mu- 
seum building  is  to  be  erected  at  the  Michigan  College 
of  Mines  to  cost  about  $75,000. 

f^'Bessemer,    Mich. — Danl,    Egan,    of    Ashland,    Wis.,    Is 
eported  to  have   secured  the  contract   to  erect   the  high 
school   (bids  for  which  were  received  June   19),  at  about 

$?0,000.  •  « 

St.  Paul,  Minn. — It  is  reported  that  several  local 
archts.  have  been  engaged  by  the  Bd.  of  F.duc.  to  pre- 
pare plans  for  4  high  schools  which  the  Bd.  plans  to 
erect  as  soon  as  bonds  are  authorized  by  the  City  Council. 

'Shakopee  Minn. — Aug.  Woehling  &  Co.,  of  Shakopee, 
are  reported  to  have  secured  the  contract  to  erect  a 
school  for  the  Union  School  B  d.at  $11,261, 

Missoula.  Mont. — The  Trus.  of  the  Univ.  of  Montana, 
it   is  stated,   have  rejected   all  bids  received  for  erecting 
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■   »J,^^H'',J^^'""r"^'"''^"^  &  Geiser  are  reported  to  have 
secured  the  contract  to  erect  the  brick  school 

tni,"/"'''''  ■*^.'"»-— F-  S.  Young,  of  Duluth,  is  reported 
to^be   prepanng  plans   for   a  $12,000  ^choof  for  Aurora 

to'er'^f'''=^i''A^¥'""-~\  '^  reported  that  the  contract 
Collet  h»=  hi^'"""  fj""*  *^"  ^"d  of  the  Albert  Lea 
S"''at  ab'out'"?,?,:^^:'^''  '°  ""^'^  '^^  S°^™^°"-  °*  A'""' 

vo[e"d^tn"favo'r''of^i''—'^''%  '"'""I  "«  ^'««d  t"  have 
adrflnon  fn  fhl  ?^''T-"8  $30,000  bonds  for  erecting  an 
addition  to  the  Columbia  and  the  high  school  buildinls. 

ate^d''«Zn';'„'^;.'^-  {;r\''*„¥-  °f  Fi"='"«  ^^s  approprl- 
?i^  to  ',rhnn?  I?^*"'^  ""^  ^^f  ?*  ^d^c.  to  erect  an  addi- 
haTe  beerp°r?|,ar'^J.    "   °"    '""'"'    ^'-    "'-''    '-   -"ich 

erer?''^'''X,""^,'  ^-  {'-J'  V"  ^'^'^-J  """  '^e  contract  to 
Vnf,fl,=  t,  "T""'"''  ^'A^  Industrial  School  for  Negro 
a^- listooo  »w«ded  to  J.  W.  Lanning  of  Trentfn, 

'Trenton,  N.  /.— S  W.  Mather  &  Sons,  30  S.  Clin- 
ton Ave.,  are  reported  to  have  secured  the  contract  to 
erect    a    school    for    St.    Mary's    parish    to    cost    about 

^20,000. 

East  Orange.  N  J —Bids  will  be  received  until  July 
J,^^  thf.  Bd.  of  Educ  (Warren  A.  Clapp,  Secy.),  for 
erecting  the   Lincoln    School. 

Dunkirk,  N.  K— All  bids  received  June  24  for  erectinir 
an  addition  to  the  high  school  have  been  rejected,  as 
they  exceeded  the  estimated  cost,  which  was  $62,000 

Patchogue,  L.  I.,  N.  K—It  is  stated  that  an  additional 
$20,000  has  been  voted  for  the  erection  of  a  i6-room 
school.  Bonds  to  the  amount  of  $60,000  were  previously 
voted  for  this  school.  ' 

'New  rork,  !•/.  K— Gillis  &  Geoghegan,  537  West 
iiway.,  N.  Y.  City,  have  secured  contracts  for  installing, 
ventilating  and  heating  apparatus  in  (a)  School  23,  Flush- 
ing, Boro.  of  Queens,  for  $15,000;  (b)  School  39,  Far 
Rockaway,  Boro  of  Queens,  for  $31,485,  and  (c)  School 
i5^i.,^°™i  Brooklyn,  for  $34,450  (bids  opened  June  24 
L  ■  ?■.,]•  Snyder,  Supt.  School  Bldgs.,  N.  Y.  City,  The 
other  bidders  were:  R.  J.  Sovereign  &  Co.,  Inc.,  o  $ic,- 
600,  6  $34,900,  c  $34,900;  E.  Rutzler  Co.,  a  $16,170  i, 
$^16,833,  c  $36,833;  Isaac  B.  Mcrritt,  a  $15,150:  Wm  T 
Olvany,  a  $16,463;  Blake  &  Williams,  b  $34,532  c  $34. 
532;  Frank  Dobson,  Inc.,  b  $38,750,  c  tssJTo. 

Bids  will  be  received  until  July  1 5  by  C  B  T 
Snyder  Supt.  School  Bldgs..  New  Yofk  City,  for' the 
general  construction,  etc.,  of  School  93,  Boro.  Brook- 
lyn; repairs  to  v-entilating  and  heating  apparatus  in 
School  96,  Boro.  Manhattan;  general  construction,  etc., 
of   bchool  56,   Richmond  Hill,  Boro.  Queens. 

Auburn,  N.  Y. — School  bonds  amounting  to  $140,000 
are  reported  to  have  been  sold. 

_  Avon  N.  y.— It  is  stated  that  school  bonds  amount- 
ing to  $40,000   have    been   sold. 

'Corona.  L  I.,  N.  K.— The  following  are  the  bids 
opened  on  July  i  by  C,  B.  ;.  Snyder,  Supt.  School 
Bldgs.,  N.  Y.  City.,  for  installing,  ventilating  and  heat- 
ing apparatus  in  School  16,  Corona,  Boro.  of  Queens- 
R.  J.  Sovereign  Co.,  Inc.,  $38,120;  E.  Rutzler  Co.,  $30,- 
000;  Blake  &  Williams,  $37,727;  Baker,  Smith  &  Co., 
^  V-T^I\ouston  St,  $36,996  (awarded  contract),  and 
Frank  Dobson  Co.,   Inc.,  $37,350. 

Chapel  Hill,  N.  C— Frank  P.  Millbum,  of  Columbia, 
t>.  C.  IS  reported  to  have  been  engaged  to  prepare  plans 
for  the  biological  building-  at  the  Univ.  of  North 
Carolina. 

Kenmare,  N.  D.—lt  is  stated  that  the  citizens  have 
voted  in  favor  of  issuing  $20,000  bonds  to  erect  a  high 
school. 

Columbus,  0. — The  Bd.  of  Trus.  of  the  State  Univ., 
it  IS  stated,  has  adopted  the  plans  for  the  2-story  brick 
girls  dormitory  which  is  to  be  erected  at  the  Univ,  at  a 
cost  of  about  $60,000. 

Educ.  (J.  O.  Fepple,  Ok.),  until  July  18  for  furnishing 
material  and  erecting  a  2-story  and  basement  brick  and 
stone  high  school.  Bids  to  be  submitted  separately  on 
plumbing  and  steam  heating,  steam  blast  system  with 
automatic  regulation.  Plans  and  specifications  may  be 
had   upon  a    deposit   of  $25. 

Mt.  Healthy,  O. — Bids  will  be  received  until  July  24 
by  Wm.  Fischvogt,  Clk.  Bd.  Educ,  Special  School  Dist. 
No.  13,  Springfield  Township.  Mt.  Healthy,  R.  F.  D. 
No.  4,  for  furnishing  material  and  erecting  a  school  in 
Steeles  Subdivision:  also  same  place,  until  July  10,  for 
erecting  a  school  on  Vanzant  Rd.,  near  Hamilton  Pike. 

Bucyrus,  O. — It  is  stated  that  bids  will  be  received 
until  July  18  by  the  Bd.  Educ.  (J.  S.  McCarroll,  Clk.), 
for  $17,500  school  bonds. 

Pittsburg,  Pa. — John  T.  Comes,  929  5th  Ave.,  is  re- 
ported to  have  been  engaged  to  prepare  plans  for  the 
12-room  brick  parochial  school  which  is  to  be  erected 
at  Grandview  Ave.  and  Bingham  St.,  Mt.  Washington, 
for  the  R.  C.  congregation  of  St.  Mary  of  the  Mount. 
Probable  cost,  $70,000. 

McKees  Rocks.  Pa. — Robinson  &  Winkler,  archts.,  of 
Pittsburg,  are  reported  to  be  receiving  bids  for  2  brick 
schools  to  be  erected  in  Stowe  Township  near  McKees 
Rocks,  one  to  contain  8  rooms  and  the  other  6  rooms 
and  the   total   cost   to  be   $45,000. 

Phila(S0lphia,  Pa. — Wm.  H.  Kddleman,  453  Green 
Lane,  Roxborough,  was  granted  a  nermit  to  build 
a  3-story  brick  and  stone  school,  66x103  ft.,  for  the  parish 
of  St.  Mary*8  R.  C.  Church,  on  Conarroe  and  Silver- 
wood  Sts.  The  cost  will  be  $55,000.  Ralph  E.  White, 
Pennsylvania  Bldg.,  is  the  architect. 

Memphis,  Tenn. — The  Bd.  of  Educ,  it  is  stated,  has 
directed  B.  C.  Alsup,  Randolph  Bldg.,  to  prenare  plans 
for  a  12-room  brick  school  to  be  erected  on  Carr  Ave., 
an..-  for  a  4-room  annex   to  the  Lauderdale  St.    School. 

Knoxville.  Tenn. — It  is  stated  that  plans  are  about 
completed  for  the  agricultural  college  building  which  is 
to  be  erected  at  the  Univ.  of  Tennessee.  Bids  for  the 
construction  will  be  asked  soon. 

Smithville.  Tex.- — Bids  will  be  received  until  July  10 
by  Roger  Byrne,  Chmn.  Bldg.  Com.,  City  Council,  for 
erecting  a  2-story  and  basement  brick  and  stone  school. 
Guy   S.    Boyce,   Archt.,   Austin. 

Brenham,  Tex. — It  is  stated  that  the  plans  of  C.  H. 
Page,  Jr.,  of  Austin,  for  the  $30,000  public  school  to 
be  erected  on  N.   Market  St.   have  been   adopted. 

Richmond,  Va. — ^The  IM.  of  Aldermen  has  authorized 
the  Bd.  of  School  Trus.  to  have  plans  and  specifications 
prepared  for  a  high  school  to  cost  $350,000. 
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Everett^  Wasli.—'Biis  will  be  received  on  July  15  for 
the  erection  of  a  school,  to  cost  about  $50,000.  Archi- 
tect, Jas.  Stephen,  New  York  Blk.,  Seattle:  Chas.  E. 
frost.  Secy.    :3chool   Bd. 

Madison  Wis.— The  Trus.  of  the  Univ.  of  Wisconsin, 
It  IS  stated,  intend  erecting  a  women's  building  and  gym- 
nasium. °' 

'Beloil,  WtT.— Pearce  Bros.,  of  Rockford,  111.,  are  re- 
ported to  have  secured  the  contract  to  erect  the  Merrill 
.School  at  $13,450. 

'Fond  du  Lac,  Wis.— J.  M.  Thompson,  of  Fond  du 
Lac,  IS  reported  to  have  secured  the  contract  to  erect 
the  manual   training   school   at  $35,000. 

Janesville,  Wis.~The  School  Bd.  is  planning  the  re- 
modeling of  the  3d  Ward  School  at  a  cost  of  $20,000. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Youngstotun,  O. — We  are  informed  that  no  bids  were 
received  on  June  29  by  the  Bd.  Health  (Clate  A. 
Smith,  Secy.)  for  the  collection,  removal  and  disposal 
of  garbage  for  a  period  of  5  years. 

Ft.  D.  A.  Russell  Wyo. — Bids  will  be  received  until 
July  22  by  Capt.  V.  IC  Hart,  Constr.,  6.  M.,  U.  S. 
A.,  Cheyenne,  for  furnishing  material  and  constructing 
a  garbage  crematory  at  Ft.   D.  A.   Russell. 

NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings." 

Little  Rock,  Ark. — The  Chicago,  Rock  Island  &  Pa- 
cific R.  R.  (H.  G.  Clark,  Dist.  Engr.,  Little  Rock),  it 
is  reported,  intends  erecting  a  round  house,  terminals, 
yards  and   shops  southeast   of  this  city. 

Little  Rock,  Ark.— See  "Railroads." 

Santa  Ana,  Cal. — J.  E.  Coffin,  of  Los  Angeles,  is  re- 
ported to  be  the  Vice-Pres.  of  the  Pacific  Straw  Board 
&  Paper  Co.,  which  proposes  locating  here  for  the  pur- 
pose of  manufacturing  straw  board,  cnip  board  and  roof- 
ing paper,  the  output  to   be  about  20,000  tons  annually. 

Los   Angeles,    Cal. — See    "Water." 

Davenport,  la. — The  Glucose  Co.,  it  is  reported,  in- 
tends erecting  a  6-story  addition,  200x95  ft.,  to  its  plant, 
to   cost  approximately  $25,000. 

Kansas  City,  Kan. — ^The  Chicago,  Rock  Island  &  Pa- 
cific R.  R.  (J.  B.  Berry,  Ch.  Engr.,  Chicago,  111.),  it  is 
stated,  will  erect  railroad  shops  here,  Consisting  of  12 
buildings. 

'Pittsfield,  Mass. — A  contract  is  reported  to  have  been 
awarded  by  the  General  Electric  Co.,  Pittsfield  Works, 
for  erecting  a  shop  building  65x100  ft.,  of  steel  frame 
and  brick  walls,  to  Beckwith  &  Pike,  of  Pittsfield,  Mass. 

Joplin,  Mo. — It  is  stated  that  the  new  mill  of  the  Kan- 
tenwein  Mining  Co.,  at  Block  City,  which  was  almost 
comnletely  destroyed  by  the  storm  on  June  10,  will  be 
rebuilt  immediately.  The  new  plant  will  comprise  a 
175-ton  mill  and  modern  equipment  throughout. 

Newark,  N.  J. — It  is  stated  that  the  Celluloid  Co.  in- 
tends erecting  an  addition  to  its  plant  on  St.  Charles  St., 
to  cost  $30,060. 

'Skaneateles,  N.  Y. — The  contract  for  the  erection  and 
completion  of  the  plant  of  the  Skaneateles  Paper  Co. 
at  Skaneateles  has  been  awarded  to  the  Consolidated 
Eng.  &  Constr.  Co.,  of  Syracuse.  It  consists  of  5  build- 
ings, all  of  which  will  be  brick,  steel  and  reinforced  con- 
crete. Geo.  F.  Hardy,  309  Bway.,  N.  Y.  City,  is  the 
engineer. 

Youngstown.  O. — The  Youngstown  Sheet  &  Tube  Co., 
it  is  reported,  will  proceed  at  once  in  the  matter  of 
building  3  new  pipe  mills.  There  will  be  2  Buddweld 
and  I  Lapweld,  which  will  greatly  increase  the  capacity 
and  make  the  output  of  the  pipe  department  between 
20,000   and    22,000  tons   a   month, 

Cleveland,  O. — The  Cleveland  Furnace  Co.  (F'.  T. 
Croxton,  Pres.)  is  stated  to  have  plans  completed  for 
doubling  the  capacity  of  its  furnace  plant  at  a  co.<t  of 
$1,000,000. 

Hamilton,  Ont. — An  addition  to  the  Westinghouse  Co.'s 
plant  at  Hamilton,  it  is  reported,  is  being  agitated. 

London,  Ont. — The  London  Concrete  Machinery  Co., 
It  is  stated,  will  build  an  addition  to  its  plant. 

Peterborough,  Ont. — The  Colonial  Weaving  Co.,  ac- 
cording to  reports,  has  decided  to  increase  its  capital 
stock  to  $110,000,  and  to  double  the  size  of  its  plant. 

Sault  Ste.  Marie.  Ont. — The  Algoma  Steel  Co.,  accord- 
ing to  reports,  will  at  once  commence  the  erection  of  a 
blast  furnace  to  cost  about  $1,000,000.  Its  erection 
will  be  followed'  at  once  with  a  big  coke  plant  to  supply 
the  steel   plant.  ^  ' 

Ft.  William,  Ont. — Geo.  Alsip,  of  Winnipeg.  Man.,  it 
is  stated,  has  purchased  property  at  Ft.  William,  and 
will   establish   a  brick-making  industry,    etc. 

MISCELLANEOUS. 

Notes  Arranged  Alphabetically  by  States. 

Ft.  Morgan,  Ala. — Bids  will  be  received  by  Capt.  L. 
F.  Garrard,  Jr.,  Q.  M.,  U.  S.,  A.,  Box  605,  Mobile,  Ala., 
until  July  23,  for  furnishing  material  for  filling  and  top 
soiling  the  reservation  and  repairing  wharf  at  Ft,  Mor- 
gan, Ala. 

Piggott,  Ark. — It  is  reported  that  bids  will  be  received 
until  July  16  by  the  Bd.  of  Directors  of  the  St.  Francis 
Drainage  Dist.  of  Qay  and  Greene  Counties,  at  Piggott 
(Geo.  W.  Seitz,  Secy.),  for  enlarging  a  total  of  12  miles 
of  levee;  building  7  1-5  miles  of  levee  and  dredging 
3054  miles  of  main  drainage  ditch,  including  clearings, 
tools  and  labor  necessary  to  complete  same.  Plans  and 
profiles  may  be  had  for  $10. 

Los   Angeles,   Cal. — See  "Water." 

Wasmngton,  D.  C. — Bids  will  be  received  by  Maj. 
Spencer  Cosby,  Corps.  Engrs..  U.  S.  A.,  Washington, 
until  July  29  for  constructing  riprap  jetties  in  Occoguan, 
Nomini  and  Urbana  Creeks  and  Milford  Haven,  Va.,  as 
advertised  in  The   Engineering   Record. 

Bids  will  be  received  at  the  Bureau  of  Supplies  and 
Accounts  Navy  Dept.,  Washington,  D.  C.,  Until  July  9, 
to  furnish  at  the  navy  yard  and  naval  station  a  quantity 
of  naval  supplies,  as  follows:  Washington,  D.  C: 
Schedule  1 6-— Dust  collector  system,  trimming  press. 
Schedule  35 — Bronze  rod,  flexible  copper  tubing,  brass 
tubing.  Schedule  36 — Bar  steel,  nickel  steel  forgings, 
castings.  Schedule  37 — Recoil  springs.  New  York,  N. 
Y.,  and  Guantanamo,  Cuba,  etc.:  Schedule  31 — Rebuild- 
ing brick  wall.  Schedule  36 — ^Rails,  frogs,  etc.  Sched- 
ule 37 — Ties,   c,   i.  pipe  and  specials,  valves,  sewer  pipe. 
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cement  block  machine,  etc.  Schedule  38 — Asphalt 
Schedule  40 — Galvanized  iron.  Newport,  R.  1.:  Schedule 
■■ — Construction  of  walks.  Schedule  12 — Constructioiv 
of  walls.  Schedule  13 — Dredging.  Schedule  14 — Instal- 
lation of  steam  distributinjf  system.  Schedule  16 — Tur- 
uine  bucket  cutting  machines.  Portsmouth,  N.  H.: 
Schedule  38 — Hoop  brass  and  iron.  Boston,  Mass.: 
Schedule  39 — Gaskets.  Norfolk,  Va.:  Schedule  33 — 
Creosoted  piles.  Charleston,  S.  C:  Schedule  15— i 
band  resawing  machine.  Pensacola,  Fla. ;  Schedule  15 — 
I  traveling  crane.  Also  until  July  16:  Portsmouth, 
N.  H. :  Schedule  61 — Sheet  copper,  galvanized  sheet 
steel,  copper  pipe,  etc.  Schedule  62 — Hemlock,  white 
pine,  steel  cement,  etc.  New  York,  N.  Y.,  and  (Juanta- 
namo,  Cuba,  etc:  Schedule  55 — Steel  cars,  etc.  Sched- 
ule 60— Steel  plates.  Schedule  61 — -Copper  pipe.  Sched- 
ule 67 — Rolled  bronze,  copper,  bar  iron  and  steel.  League 
Island,  Pa.:  Schedule  59 — Electrical  conductor  and  con- 
duit. Schedule  61 — Galvanized  sheet  steel,  ingot  tin, 
copper  pipe.  Schedule  66— Drills,  pipe  fittings,  valves, 
etc.  Schedule  6-; — Brass,  bronze,  copper,  bar,  iron  and 
steel.  Pensacola,  Fla.:  Schedule  63 — Bolts,  etc.,  yellow 
pine  plank  and  piles,  bar  iron.  Schedule  64 — Iron  or 
steel  pipe,  valves,  etc.  Norfolk,  Va. :  Schedule  55 — 
Portland  cement,  gravel,  sand,  ties,  steel  angles,  rails. 
New  Orleans,  La. :  Schedule  63 — Electrical  supplies. 
Also  until  July  23:  Mare  Island,  Cal.:  Schedule  4^— 
Broken  stone,  sand.  Oregon  pine,  corrugated  steel,  steel 
shapes  and  plates,  rails.  Schedule  47— E'roken  stone, 
Portland  cement,  brick,  sand,  lumber,  platinum,  bar  iron, 
corrucated  steel,  steel  shapes  and  plates,  rails,  etc. 
Schedule  48 — Steel  plates.  Schedule  49 — Oregon  pine, 
tallow  wood,  iron  or  steel  pipe^  steel  tubing,  copper  pipe, 
etc.  Puget  Sound,  Wash.:  Schedule  48 — Steel,  plates, 
shapes,  bars,  billets  and  beams.  Schedule  52 — Rolled 
bronze,  bar  steel,  galvanized  sheet  steel,  brass,  copper, 
and  iron  or  steel  pipe,  etc.  Apiilications  for  proposals 
should  designate  the  schedules  desired  by  number.  E.  B. 
Rogers,  Paymaster  Gen'l,  U.   S.  N. 

Takoma  (Washington),  D.  C. — Bids  will  be  received 
by  Maj.  J.  T.  Crabbs,  Q.  M.,  Walter  Reed  Army  Hos- 
pital, Takoma  Substaton,  Washington,  D.  C,  until  July 
18  for  constructing  concrete  conduit  on  reservation  of 
hospital,  approximately  1,000  ft.  long,  8  ft.  wide  and  5 
ft.  high,  covered  with  concrete  slabs,  as  advertised  in 
The  Engineering   Record. 

Streator,  III. — The  Streator  Fuel  Co.  is  reported  to 
have  decided  to  sink  a  coal  shaft;  cost,  $25,000. 

Richmond,  Ind — See  "Railroads." 

Carroll,  la. — It  is  stated  that  bids  will  be  received  un- 
til July  24  by  the  Bd.  Co.  Superv.,  for  constructing  s 
ditch.     Peter  Stephany,   Co.  Aud. 

Emmetsburg.  la. — Bids  will  be  received  until  Aug.  7 
by  the  Bd.  Co.  Superv.  for  constructing  drainage  im- 
provements in  the  following  districts:  Nos.  12,  15,  10, 
t7,  18  19  and  24.  Bids  to  be  submitted  separately  on 
each  d'istrict.      Sim.  R.   Stedman,  Co.  Aud. 

Houghton,  Mich.— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Petit  Rocher,  N.  B.— It  is  stated  that  bids  will  be  re- 
ceived until  July  1 5  by  Fred  Gelinas,  Secy.  Dept.  Pub. 
Wks.  Ottawa,  Ont.,  for  the  construction  of  an  exten- 
sion 'from  the  breakwater  to  the  shore   at   Petit    Rocher. 

Oswego,  N.  Y. — The  citizens  are  reported  to  have  voted 
on  June  25  to  issue  $7,000  bonds  for  the  construction  of 
a   dam  across   Susquehanna  River  in  Owego. 

Brooklyn,  N.  K.— Bids  will  be  received  by  Park  Bd. 
(Moses  Herrman,  Pres.),  New  York  City,  until  July  18, 
for  furnishing  material  and  constructing  riprap  sea  wall 
along  Bay  Ridge  Parkway,  from  Wakeman  PI.  to  ft. 
Hamilton  Ave.,  Boro.  Brooklyn,  together  with  all  work 
incidental  thereto. 

The  Bd.  of  Aldermen  is  reported  to  have  on  June  25 
voted  to  give  Park  Commissioner  Kennedy  an  appropria- 
tion of  $266,567  for  the  maintenance  of  park  system  in 
Brooklyn  and  Queens.  Some  of  the  money  is  to  be  ex- 
pended as  follows:  $60,000  for  a  shelter  and  locker  house 
in  McLaughlin  Park;  $35,000  for  making  improvements 
to  Eastern  Parkway;  $25,000  for  Highland  Park,  and 
$50,000  for  Sunset  Park. 

New  York,  N.   K.— The  Municipal  Art  Comn  on  June 

27  approved  the  designs  for  pier  buildings  for  the  Chel- 
sea improvement  running  from  nth  to  23d  Ms.,  Wortn 
River,  and  to  cost  several  million  dollars.  

Bids  will  be  received  by  Jas.  W  Stevenson,  Comr. 
of  Bridges,  until  July  18  for  furnishing  and  delivering 
spruce  plank  for  the  Brooklyn  Bridge  during  the  year 
1907. 

Panama.— The  following  are  the  bids  opened  on  June 

28  by  the  Isthmian  Canal  Comn.  at  Washington,  "•"--. 
for  one  or  two  suction  dredges:  Marvland  Steel  Co., 
Sparrows  Point,  Baltimore,  Md.,  2  dredges  (one  in  150 
days  and  two  in  185  days),  f.  o.  b  cars  or  vessel  at  fac 
tory,  $173,500;  Merrill  Stevens  Co.,  Jacksonville,  fla-, 
on-  dreiie  2;o  days,  f.  o.  b.  factory,  $99,800;  The 
Moran  Co.,  Seattle,  Wash.,  one  dredge  8  months  at 
works,  $133,000;  Newport  News  Shipbuilding  &  Dock 
Co.,  New  'York,  N.  Y.,  two  dredges,  270  and  300  days, 
del.  at  Newport  News,  $165,000;  Atlantic  Equipment  Co., 
1:1  Bway.  New  York,  N.  V.,  two  dredges,  one  320  days 
and  two  410  days,  delivered  beside  vessel  in  New  York, 
$236,500;  The  Bucyrus  Co.,  South  Milwaukee,  Wis., 
one  235  davs  and  two  260  days,  on  cars  in  New  York, 
or  on  ship  for  $S5o  each  additional,  one  to  cost  $98,800, 
and  two  for  $191,800;  Lobnitz  &  Co.,  3.2  Bway.,  New 
York,  N.  Y.,  two  dredges,  250  days,  in  New  York, 
$188,560.  „         „     .    «      ,      • 

Bids  will  be  received  by  D.  W.  Ross,  Genl.  Purchasing 
Officer  Isthmian  Canal  Comn.,  Washington,  D.  C,  until 
July  i'6,  for  furnishing  steam  shovels,  unloader  plows, 
car  replacers,  jacks,  rail  benders,  iron  pipe  and  fitting*, 
valves,  bibbs,  gauge  cocks,  steel  wool,  etc.,  as  per  Circu- 
lar 374. 

San  Juan,  P.  R.— Bids  will  be  received  until  Aug.  3 
by  L.  H.  Grahams,  Comr.  of  the  Interior,  San  Juan,  for 
the  repair  and  rental  for  a  period  of  15  years  of  the 
iron  pier  located  at  La  Puntilla  in  the  city  of  Mayaguez. 
The  necessary  repairs  have  been  estimated  at  $36. 394- 

'Sabine  Pass,^  Tex. — Bids  were  opened  on  June  15  by 
Capt  T.  F.  Mclndoe,  Corps.  Engrs.,  U.  S.  A.,  New  Or- 
leans, La.,  for  jetty  work  at  Sabine  Pass,  and  the  bid  of 
Chas.  Clarke  &  Co^  of  Galveston,  has  been  recommended 
for  acceptance.  "TLey  bid  for  sandstone  and  granite, 
half  in  half,  $2.59?^  cts.  per  tbn:  toUl  cost,  $259,875. 
About  100,000  tons  of  material  will  be  required. 


'Items    marked    thus   give    the   names    of   parties   awarded   eontraeU. 
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94, 


s^a 


WATER. 


SmIbs 


K 

9- 

J»L 

lo. 

aL 

le. 

■1 

II. 

■L 

II. 

■L 

II. 

aL 

a 

la. 

ij. 

}a 

IS- 

IV 

dL 
oL 

IS- 
IS. 

dL 

»s- 

ta 

I& 

16. 

/i 

16. 

ao. 

J»L 

xa. 

Tut 

aa. 

ioL 

SI- 

A>c. 

S' 

Water  wka..  Jackaoo.  Mo.... 
Force  mains,  Colambaa.  Ohio. 

Adr.  Jon.  aa  to  JoL  6. 

Pbbiw.    CSiican,    ni 

Water    wka.,    TOden.    Neb... 
Maina,    New    York.  N.    Y... 

Pii>e.    Oacaco,    lU 

Water    wka..   Bloomer,^  Wia.. 

Water  wu..   Ukiah,    ttX 

Water  weeks,  Eonice,  La 

Adr.  Hay  a$. 

Kenmare,    N.    D 


as,   Mich. 
Kpe.    North    Mnwaukee,    Wia'.' 

Fiher  pUnt,  Wilson,   N.  C 

Larinc  pipe,   EUzabeth.  N.  J... 
Adv.  Jul.  6. 


»aj  a* 

Jan.  Mg 
Jul.  6 
Jnl.  6 
JdI.  6 
Jnl.      6 


S^ttm,  Sajrre,  OUa Tun.  aa 

Water    worica,    Comfrer,    Minn Jnn.  ao 

Mains,    New   York.    N.    Y Jul.      6 

Reaerroir  dam,  St  Pan],  Minn Jnn.  ao 

.^dr.  Jun.  J9,  Jul.  6. 
Filter    plant.     Burlingtoo,     Vt Jul.      6 

Adv.    Jul.    6. 

Mains,    Randolph,     Neb Jul.      6 

Water  wks..  North  Battleford,  Saak 


Sanduakjr, 


M 

c Jun. 

CJuI. 


Amr.  6. 
Aa*.  t». 

Sep.      4. 


.Jnl. 


Pmnp   engine   for    sale. 
Adv.   JuL   6. 

Dama,    New   York,    N.    Y 

Adr.  Jul,  6. 

Filter  pluia,  Sacramento,  Cal Jon.     i 

Ad».    Jnn.    i    to    15. 

Water  wks.,   Rockingham,    N.  C June.  29 

Hauling    and    laying   pipe.  New  Orleans, 

La.     AdT.  Jun.   29,  Jul.  6 Jun.  29 

Uriac  pipe.   Hooalck  Fall*.  N.  Y....lay  1. 

Water  wka..  West  Newton,  Ps.   Mar  i* 

System.    Sherrard,    111 Jnn.  29 


SEWERAGE   AND  SEWAGE    DISPOSAL. 

8.  Washington^  D.  C.    Adv.  Jun.  30,  TuL  6.Jun. 

8.  Hartford,   Conn.    JuL 

9.  Rimille,     Wash Jul 

10.  Creaaon,  Pa. 

10.  Columbus.  O.    Adv.  Tun.  22  to  JoL  6. 

10.  uuffalo,    N.    Y 

10.  Baltimore,     Md.     

10.  Otisville,    N.  Y 

1 1.  Chicago     III 

II.  Cedar    Fall^    la.     

la.  EMorade,    Kan 

I  J.  Xor»ood.    O.    .Adv.   June  29,  JuL   6.. 

le.  Bnx^ga,  &  D 

IS-  Steubenville,    O ; , 

1 5.  Lamar,    Colo , 

6.     Torringtoa.  Conn.    Adr.  Jun.  29,  JuL  6 

16.  aereland    Heights.    O 

16.  New  York,   N.  Y 

17.  Iron  River,  Mich.     Adv.  JuL  6 

ao.  Penaacola,   Fla.    

ao.  Oahkosh.    Wis.     , 

ti.  Willonghby,  O 

aa.  Philadelphia,    Pa.      Adr.    Jul.    6 , 

25.  Frankfort.     Ind , 

ji.  North    Battleford.    Saak , 

ji.  Eureka,     Kan.     , 

— .  Braxil.    Ind 

— .  Bellerille.     Ill 

I.  Marsh6cld.    Wis. 


Sep.  II. 


Olymnia.    Wash.     Adv.    tuL    6 

Alexdaodria.  La.    Adr.  Jun.  26,  Jul.  6, 

.     RocUagfaam.  N.  C 

Eaioaton.   Ga.    

Alton.    IlL    

New  Orleans,    La.    Adr.   JuL  6 


BRIDGES. 


BeatrKe,    Neb Tun, 

Trenton^  N.J , Tun 

Shamokin,    Pa.     Jul. 

■       ■"  Jul. 

;»'■ 

un 


un.  29 
29 


Towanda,    Pa. 

Milwaukee,    Wis.    . 

Maslnrille,    Tenn 

Adr.  Jun.  8  to  JoL  6. 

Toledo,  O.    Adr.   Inn.  15,  aa Jun.   15 

Washington.    D.    C. ..  * 

Adr.  Jur.    22  to  JuL  6. 

Indianapolis.    Ind.    Tu 

Cincinnati.    O Ju 


Jun.  22 


Sidney.    O. 
Cmcinnati. 


O. 


laL 
JnL 
laL 
jaL 
JuL 
JnL 
JoL 


JnL  10. 
JnL  la 
Jul.    10. 


New    Orleans,    La, .Jun. 

Lethbridge,  Alta.    

Jefferaon,    O.     

Baraatable.    Maai. 

Moravia.    N.    Y 

Indianapolia.    Ind.    . . . 
Adv.  Jon.  20,^  JnL  6. 

Mt   Pulaski/ilL    

Alaicra,    La.     

AJJeodale,    N.   J 

Athena.    Ga,    

Toronto,  Ont    Adv.  Jon.  i  to  JnL  6.. 

Lincoln,     Kan.     ' 

Hackenaack,    N.    J 

Ft.  Snellinc,  Minn.    Adv.  Jan.  le  to  29. 

San  Jaan,  P.  K 

Cnlpeper,  Va.    Adv.  Jun.  aa,  ag jun.  aa 

Columbia  City,    lad ,JnL      6 

PAVINQ  AND  ROAD  MAKING. 

Salem,    N.  J.    Adv.  JuL    6 

Paris,  la     Adv.  JuL  6 

JSSSSSL.V;..'*^.:-..^.'!^.?::::::: 

Wihaington,   DeL    Adv.   Jtm.   m 

Wadswortb,    O 

Caminidge,    O 

McLcanaiwro,   IIL    

Atlastie  Otjr,  N.  J.   Adv.  Jan.  aa,  ap. 


'J 


Atlantic  City,    N.    T. . 
Adv.   Jun.   22  to  JuL  6. 
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St    Clairsville,    O Tun.  29 

Airooklyn,    N.    Y • Jun.  ap 

Baltimore.    Md Jul.  6 

Sullivan^  Ind. Jul.  6 

Cedar   (alls,  la.   Jul.  6 

Chicago,  111 Jul.  6 

Petersburg.  Ind Jun.  22 

Glendale,  0 Tun.  aa 

Cincinnati,    O Jun.  29 

Hudson,    Mich.     Adv.   Jan.    a9 Tun.  a9 

Elyria,  O Jul.  6 

Oncona,    111 Jul.  6 

Houston,  Tex.   Jul.  6 

Columbus,    O Jul.  6 

St.    Louis     Mo Jul.  6 

Balls    Bluff,    Va. Tun.  29 

BlufFton,   Ind Jul.  6 

Neenah,  Wis.    Jul.  6 

Dyer,    Tena Jan.  at 

St.    Paul,    Minn Jun.  29 

Green    Bay,    Wis Jun.  29 

Archbold,  O Jul.  6 

St.  Paul,  Minn Jul.  6 

Kirksville.   Mo.     Adv.  JnL   6 JuL  6 

New  York,   N.  Y Jul.  6 

Qeveland    Heights,    O Tun.  22 

Snohomish,   Wash Tun.  22 

Chardon,    0 Tun.  29 

nworth,   Kan Jun.  29 


Ft.  Leavenworth 
Brooklyn,  N.  Y 
Brooklyn,    N.    Y 

Spencer,    Ind 

Wilkesbarre,    Pa.    

Adv.  Jul.  6   (2  prop.). 
Cincinnati,     O. 


un.  a9 


Columbus    Barracks     O Jul. 

Ft.    Leavenworth,    Kan Jul.      6 

Crawfordsville,    Ind Jun.  22 

Greencastle,    Ind.     .' Tun.  29 

Findlay,    O Jul.      6 

Painesville,    O Jul.       6 

Cincinnati,  O Tul.      6 

Cleveland,    O Jul.      6 

JuL      — .     Belleville,     IIL     Tun.  :j 

JuL    — .     Hudson,     Mich.     Jun.   15 

Jal.    — .     Camden,   N.  J Apr.  aa 

Aug.     I.     Greencastle.    Ind Tun.  29 

Aug.    5.     Olympia,  Wash.    Adv.  JuL  6 Jul.      6 

Aug.    6.     Reynoldsville,    Pa Jun.  29 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Jul.  9.     Jackson,    Mo ^^ Jun.  8 

Jul.  9.     Arlington,  O Tun.  22 

Jul.  9.     Franchise,    St.   Helens,   Cal Tun.  29 

Jul.  9.     Bloomington,    III Jul.  6 

JuL  10.     Crystal    Falls,    Mich tun.  29 

Jul.  II.     Houghton,    Mich Jul.  6 

TuL  13.     Georgetown,  O.    Adv.  Jun.  15,  32 Tun.  15 

Jul.  13.     Ukiah,   Cal Jul.  6 

JuL  15.     Bradford,   Pa Tun.  22 

Jul.  15.     New  York,   N.   Y Jul.  6 

Jul.  16.     Sayre,    Okla Tun.  22 

JuL  16.     West    Point,    N.    Y Jun.  29 

Adv.  Jun.  20,  Jul.  6. 

Jul.  16.     Charleston,  S.  C ....Jul.  6 

J  ul.  24.     1 1.   Sam  Houston,  Tex Jul.  .  6 

Jul.  30.     Columbus.   O Jul.  6 

Jul.  31.     North    Battleford,    Sask Jun.  22 

JnL  —      Rowlesburg.     W.     Va Mar.  16 

Sep.  3.     Winnipeg.   Man Jun.  15 

Adv.  Jun.    15   to  Jul.   6. 


JuL    10. 


Jul  IS. 

JuL  n. 

JnL  ,5. 

JuL  15. 


BUILDINGS. 

School,  Canton,  N.  Y Jun.  29 

Adv.  June   29.  Jul.    6. 

Post  office,  Colorado  Springs,  Colo Jun.  8 

Adv.  Jun.  8,   15. 

Pub.  bldg.,  Otisville,  N.  Y Tun.  22 

Boilers  in   prison,   Deerlodge,  Mont.... Tun.  29 

bch.ool,    Indianapolis,    Ind Tun.  29 

Bus.   bldg.,    Burlington,  la Jul.  6 

Pub.  bldg.,   Richmond,  Ind Jul.  6 

Pub.   bldg.,   West  Pullman,    111 Jul.  6 

Pub.  bldg.,  Wausau,  Wis Jul.  6 

Post  office  extension,  Knoxville,  Tena.. Jun.  8 

Adv.  Jun.   8,   15. 

School,  Cleveland,  O Tun.  15 

Hospital,   Bangor,   Me Tun.  22 

Church,    Wichita,    Kan Tun,  29 

Pub.   bath,   New  York,   N.  Y ...Tun.  29 

Pub.  bldg..    Ft.  Dodge,  Kan... Jul.  6 

School,   Mt.   Healthy.    O Tul.  6 

School,    Smithville,   Tex JuL  6 

School,    Wapakoneta,    O Tun.  15 

Htg.    pub.  bldg.,   Vineland,   N.   J Jul.  6 

Imorov.   nub.  bldg.,   Philadelphia,  Pa. .  .Jul.  6 

Htg.   jail,    Pennington,    S.    D Tun.  29 

School,    Sandusky,    O Tun.  29 

Pub.    bldg.,    Bathgate,    N.    D Tun.  29 

School,    Bay    City,    Mich Jul.  6 

School,    Wneelersburg,    O Tun.  29 

Pub.     bldg.,    Georgetown,     0 Tun.  29 

Pub.  bldg.,  Mt.  Vernon    Mo Jul.  6 

Bus   Bldg.,   Tacoma.   Wash Jun.  i 

Post   bldgs..   Ft.   Slocura,   N.    Y Tun.  22 

Adv.  Jun.  22  to  Jul.  6. 

Post  office.   Sheboygan,   Wia Tun.  15 

School.    Nelson,    B.    C Jun.  22 


Adv.    Jun.    22^   29. 

Jail.    Tuscumbia,    Ala.    .Jun 

Courthouse  alteratmna,   Wilkeabarre,  Pa-Jun. 


JnL    10.     Cbicinnati,   O. 


JuL      6 


JnL  18, 

JuL  18. 

JuL  18. 

Jnl.  18. 


Adv.  Jun.  22  to  Jul.  6. 

Hospital,    Paris,    Tex Tun.  29 

Schools,    Banning,    Cal Tun.  29 

Church,  Watertown,  S.  D Jul.  6 

City  hall.    Morristown,    Tenn Jul.  6 

.School,  Everett,  Wash Jul.  6 

Pub.  bldgs.,   New  York,  N.  Y TuL  6 

Bus.    bldgs.,    Jacksonville.    Fla Tul.  6 

Schools,    New   York,    N.   Y Jul.  6 

School,    Minneapolis,    Minn. Tun,  15 

School.    Newark,    N.    J Job.  15 

Adv.   Jun.    15. 

School,    Newark.    N.    J Tun.  aa 

Add,  to  hospital,  Washington,  D.  C. . .  .Tul.  6 

Pub.    bldi?.,    Otisville,    N.    Y Jul.  6 

Schools,  De  .Soto,  Ind JJul.  6 

P.  O.  bldg.,  St.  Joseph,  Mo Jun.  aa 

Adv.    Jun.     22,    29. 

Exten.  to  post  office,  Chattanooga,  Tenn.  Tun.  ij 

Rep.   to  court  h'se,  Williamsport,   Ind.-Juh.  15 
Windows    for  National   Museum,   Waah. 

ington,  D.  C.    Adv.  Tun.  22  to  Jul.  6.. Tun.  22 

Htg.    C.    H.,    Wilkesbarre,    Pa Jun.  29 

Adv.  Jun.   29,  Jul.  6. 


Ju.  9. 

JuL  9. 

Ju.  9. 

Jul.  10. 

Jul.  10. 

Jul.  10. 

JuL  10. 

Jul.  10. 

Jul.  10. 

JuL  1 1. 

TuL  II. 

JuL  12. 

JuL  12. 

Jul.  12. 

JuL  12. 

Jul.  13. 

JuL  IS. 

iuL  15. 

ul.  IS. 

ul.  16. 

ul.  16. 

ul.  16. 

ul.  16. 

ul.  17. 


JuL 

i;- 

Jul. 

17- 

Jul. 

18. 

Jul. 

t8. 

Jul. 

18. 

Jul. 
Jul. 
Jul. 
Jul. 

18. 
18. 
j8. 
20. 

Jul. 
Jul. 
Jul. 

20. 
20. 
20. 

Jul. 

.  ul. 
JuL 

22. 
23. 

23- 

24. 

Jul. 

24. 

Jul. 
Jul. 

24- 

26. 

Jul. 

27. 

Jul. 

Jul. 
Jul. 
Jul. 

27. 
30. 
29. 

30. 

Jul. 

.10. 

Jul. 

30. 

ilUg. 

I. 

Aug. 
Aug. 

3. 

5- 

Aug. 

7- 

Aug. 
Aug. 

7. 
20. 

Sep. 

a. 
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Pub.   bldg.,   Waddah   Island,  Wash Jul.  6 

School,   Wapakoneta,   O Jul.  6 

School,    Forest,    Ind JuL  6 

Post  office,  Gainesville,  Fla.    Jun.  15 

Adv.  Jun.    IS,   22. 

Bus.    bldg.,     Booneville,     Ind Jun.  29 

HospitaL     Athens,     O Jun.  29 

Cnurch,    Fullerton,   Neb Jul.  6 

Post  bldg..    Ft.   Leavenworth,  Kan Jul.  6 

Pub.    bldg.,     Struthers,    O Jun.  29 

Bus.    bldg.,  Jacksonville,    Fla ...Tun.  29 

School,     Claremont    Cal Jun.  29 

Church,  Minneapolis,  Minn JuL  6 

Pub.    bathhouse,   Chicago,    111 Jul.  6 

Court    house,    Casper,    Wyo Tun.  29 

School,   East  Orange,  N.  J JuL  6 

Pub.    bldg.,    Cortland,    N.    Y JuL  6 

Adv.    Jul.    6. 

Church,  Ames,  la Jun.  32 

Pub.    bldg.,    Cheyenne,    Wyo Jun.  29 

Post  office,   Aurora,  111 Jun.  22 

School,    Antler,    N.    D Tun.  39 

Pub.  bldgs.,  Dayton,  O Jul.  6 

School,    Mt.    Healthy,    O JuL  6 

enlarging  jail.  New   Roads,  La Tun.  39 

Add.  to  hospital,  Marion,  Ind Jul.  6 

School    Paragould,  Ark .Jul.  6 

Pub.    bldg.,    Boston,    Mass Tun.  39 

Court  house,  Potosi,  Mo JuL  0 

Courthouse,   Redwood  City,  Cal JuL  6 

Y.  M.  C.  A.  bldg.,  Ft.  Scott,  Kan JuL  6 

Pub.  bid)?..  San  Francisco,  Cal Jul.  6 

Post    office,    Owosso,    Mich Tun.  39 

Pub.  bldg.   plans,   Milwaukee,  Wis Jul.  6 

Indus,  plant,   Chicago,   111 May  at 

Htg.  college,  Raleigh,  N.  C Jun.  i 

Post   office,    Crookston,    Minn Jul.  6 

oniv.    bldg.,    Moscow,   Idaho ul.  6 

Asylum,    Monticello,    Ind Tun.  29 

Post  office.  Mason  City,  la Jul.  6 

Adv.  Jul.  6. 

Hospital,    Saskatoon,    Sask May  4 

Bus    bldg.,    Walla    Walla,    Waah Ayr.  aa 

Hotel,    New   Orleans,   La Tun.  29 

Industrial    plants.    Ft.    William,    Ont...May  11 

Jail,  Huntsville,  Tenn.    Adv.  Slay  11.. May  11 

Bus.    bldg.,    Lawton,    Okla Mayas 

Bus.  Bldg.,  Charles  Town,  W.  Va Jun.  1$ 

Adv.  Jun.    m.   22. 

Bus.   bldg.,  Harrison,   Me Jul.  6 

MISCELLANEOUS. 

Iron  flagstaff,   St.   Louis,  Mo Tun.  «2 

..jtreet   cleaning,    Drooklyn,    N.   Y Tun.  29 

Supplies,  Washington,  D.   C Jul.  6 

Dredging,  etc..  New  York,  N.  Y Jun.  15 

Adv.  Jun.  IS  to  Jul.  6. 

Levee  wk..   New  Orleans,  La Tun.  22 

Ditches,    etc.,   Jerseyyille,   111 Jnn.  15 

Improv.    channels,    Des    Moines,    la. . .  .Jun.  29 

Adv.   Jun.   29. 

Street    cleaning,    Oakland,    Cal Tun.  29 

Drain,     Esterville,     la Jun.  29 

Lumber,  etc.,  Charleston,   S.  C Jun.  22 

Adv.   Jun  22  to  Jul.    6. 

Tunnel,  Houghton,    Mich Jul.  6 

Sea  wall,  Ft.  Morgan,  Ala Jnn.  S 

Adv.  Jun.   8  to   29. 

Dredging,    Seattle,   Wash Tun.  22 

Elevators,    St.    Paul,    Minn Tun.  29 

Improv.  creek,  Albany,  N.  Y Jun,  29 

Adv.  Jun.    29,  JuL    6. 

Canal,  Collinston,  La.  Adv.  Jtin,  15,  22. Tun.  15 

Sea  wall,   Ft.    St.   Philip,  La Jun.  i 

Adv.  Jun.   I   to  22. 

River    improv.,    Urbana,    O Tun.  15 

Harbor  improv..  Petit  Rocher,  N.  B....Jul.  6 

Garb,    plant,    Newport.    R.    I Jun.  29 

Steam    shovels,    etc.,    Panama Jul.  6 

Supplies,  Washington,  D.   C Tul,  6 

Levee    work,    Piggott,    Ark .Tul.  6 

Dredging,   Block   Island,    K.    I Jun.  15 

Adv.  Jun.   15  to  Jul.  6. 

Dredging,  New  York.  N.  Y Jan.  32 

Adv.  Jun.  22  to  Jul.  6. 

Garbage  crematory.    Ft.   Myer,  Va Jun.  33 

Adv.  Jun.   22   to  Jul.    6. 

Dam,   Cincinnati,  O Jun.  33 

Adv.  Jun.   22  to  Jul.  6. 

Aqueduct,    Durhamville,   N.   Y Jun.  33 

Adv.  Jun.   22  to  Jul.  6. 
Flood     protection     wk..     Grand     Rapids 

Mich.     Adv.  Jun.  29,  Jul.   6 Jun.  29 

Conduit.   Takoma,   D.    C.     Adv.   Jul.    6..  Tul.  6 

Plank,   New  York,  N.  Y Jul.  6 

Sea    wall,    Brooklyn,    N.    Y Jul.  6 

R.    R.    grading,    Pensacola,   Fla Jun.  29 

Adv.  Jun.   29,  Jul.   6. 

Removal  of  ledge,  Portsmouth,  N.  H..Tun.  29 

Cranes,    Bremerton,    Wash Jun.  39 

Dredging,    Charleston,    S.    C Tun.  29 

Adv.   Jun.   29,  Jul.   6. 

Crematory,  Ft.  D.  A.  Russell,  Wyo Tul.  6 

Repairing  wharf.  Ft.  Morgan,  Ala Jul.  6 

Sunnlics,    Washington,    D.    C Jul.  6 

Dredging,  New  York,  N.  Y.   (2  props.).Jun.  29 

Adv.  Jun.  29,  Jul.  6. 

Dredging,  Jacksonville,  Ha Jun.  22 

Adv.  Jun.   22  to  Jul.  6. 

Ditch,   Carroll,  la Jul.  6 

Pier  wk.,   Holland,  Mich Jun.  29 

Adv.  Jun.  20,  Jul.  6. 

Dredging,    Woodbridge,   N.  J Jun.  29 

Adv.  Jun.  29,  Jul.  6. 

Dry   dock,    Bremerton,  Waah Tun.  i 

Dredging,    Nome,   Alaska Tun.  22 

Jetty   wk.,    Washington,    D.   C Jul.  6 

Dredging.    Newark,    N.    J Jun.  29 

Adv.   Jun.    29.    Jul.    6. 
R.   R.  wk.,  locomotive,  etc..  Ft.  Monroe, 

Va.     Adv.    Jul.    6 Jul.  6 

Ferry  terminal  work,  St.  George,  S,  I.. Jul.  6 

Adv.   Jul.   6. 

Ditch,    Marshalltown,    la Jun.  29 

Adv.    Tun.    29. 

Pier,    San   Juan,    P.    R JuL  6 

Garb,    disposal,    etc.,    Harrisbarg,   Pa.  .Jun.  29 

Adv.    Jun.    29. 

Dredging,    San    Juan,    P.    R Jan.  39 

Adv.  Jun.   29,  Jul.   6. 

Ditch,   Emmetsburg.   la Jul.  6 

\Yharf,   etc.,   San   Diego,   Cal Jun.  33 

Adv.    Jun.    22,    29. 

Wharf    plans,    Getheahurc.    Swe4ea A»r.  ij 

*ov    Apr     27  to   Mar   '8. 

R.   R.  work,   Indianapolis,   Ind Jaa.  t 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles    Warren    Hunt,    220    West    57th   St.,    New    York. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary,   Calvin   W.    Rice,    29    West   39th    St.,    New   York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,   Ralph    W.    Pope,   29   West   39th    St.,    New   York.^ 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond,  29  West  39th  St..  NewYork. 

National  Fire  Protection  Association.  Secretary. 
\V.   H.    Merrill,  Jr.,    Chicago. 

Ausrican  Inhtitut*  or  Architecti.    Secretary,  Glenn 

Brown,   Washington,    D.    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary,  W.  M.  Mackay,  113  Beekman  St, 
New  York.  Semi-annual  meeting,  Milwaukee,  Wis.,  July 
18-19,   1907. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Qement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum.  University  of 
Colorado,   Boulder,   Col. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,  Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  Room  12,  Municipal 
Building,    Brooklyn,    N.   Y. 

Association  of  Railway  Superintendents  of  BRiDcsa 
AND  BuxuzHGS.  Secretary.  S.  F.  Patterson,  Concord, 
N.  H.     ^ 

American    Railway    Engineering    and    Maintinanck 

of  Way  A»ociation.  Secretary,  E.  H.  Fritch,  96a 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,  Charleston,  S.  C. 

American  Street  and  Xnterurban  Railway  Amocxa- 
TiON.  Secretary,  Bernard  V.  Swenson,  29  West  39th 
St,   New   York. 

American  Foukdrymen's  Association.  Secretary, 
Richard   Moldenkc,   P.  O.   Box  432,   New  York- 

Engine  Builders'  Association  of  the  United  Statu. 
Secretary,  J.  L.   Lyie,  39  Cortlandt  St,   New  York. 

American  Public  Works  Association,  Secretary,  W, 
H.    Flint,   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J,  B.  Lobcr,  1232  Land  Title 
Building,    Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard   L.    Humphrey,    Harrison    Building,    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross.  Room  806,  258  Broadway,  New 
Ycrk. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst.  Columbus,  O. 


PERSONAL     NOTES. 

Mr.  D.  A.  Reed,  of  Duluth,  Minn.,  is  at  the  head 
of  the  Minnesota  Engineering  Co.,  recently  organized 
in    that    city. 

Mr.  H.  H.  Hadsell,  assistant  bridge  engineer  for  the 
Illinois  Central  R.  R.,  has  resigned  to  become  connected 
with   the    Leonard    Martin   Construction    Co.,   of    Chicago. 

Mr.  Richard  T.  Fox,  of  Chicago,  has  been  engaged 
by  a  citizetis'  committee  of  Boston  to  investigate  the 
condition  of  the  streets  and  street  department  of  the 
latter  city. 

Prof.  William  R.  Hoag  has  retired  from  the  faculty 
of  the  civil  engineering  department  of  the  University 
of  Minnesota  and  will  epgage  in  private  practice  in 
jilinneapolis. 

Mr.  George  P.  Carver  has  opened  an  office  in  the 
Exchange  Building,  53  State  St.,  Boston,  Mass.,  as  a 
snecialist  in  the  design  and  construction  of  reinforced 
concrete    structures. 

Mr.  B.  J.  Fallon,  formerly  assistant  engineer  on  the 
Chicago,  Uujlington  &  Quincy  R.  R.,  has  been  appointed 
engineer  01  maintenance  on  the  Metropolitan  West  Side 
Elevated    R.  4i..    of    Chicago. 

Mr.  Gilbert  C.  White  has  opened  an  office  as  a  con- 
sulting engineer  in  Durham,  N.  C.  He  will  give  special 
attention  to  water- works,  sewerage,  street  improvements 
and   kindred    engineering   problems. 

Mr.  William  S.  Menden.  chief  engineer  of  the  Brook- 
'  lyn  Rapid  Transit  Co.,  L'rooklyn,  N.  Y.,  has  been  ap- 
pointed general  superintendent  of  the  company,  suc- 
ceeding  Mr.    Dow    S.    Smith,    resigned. 

Dr.  Walter  E'ensel,  sanitary  superintendent  of  the  De- 
partment of  Health  of  kew  York  City,  has  been  ap- 
pointed Street  Qeaning  Commissioner  of  that  city,  suc- 
ceeding Mr.  McDonough  Craven,  resigned. 


^Ir.  U.  J.  .Sigmund  has  resigned  as  chief  assistant 
engineer  with  Messrs.  Tucker  &  Vinton,  New  York 
City,  to  accept  a.  similar  position  with  the  Concrete 
ii-ngineering    &    Supply    Co.,    of    the    same    city. 

Mrt  Wm.  D.  Batchelor,  of  Nutley,  N.  J.,  who  for  the 
past  fifteen  years  has  been  chief  engineer  of  the  structural 
department  of  Milliken  Bros.,  Inc.,  New  York  City, 
has   resigned  owing  to   the  recent  failure  of  the  firm. 

Mr.  L.  E.  Moore,  instructor  in  theoretical  and  ap- 
plied mechanics,  University  of  Illinois,  has  been  ap- 
poftited  assistant  professor  of  civil  engineering  in  the 
Massachusetts  Institute  of  Technology,  succeeding  Prof. 
F.    P.   McKibben,    resigned. 

Mr.  H.  H.  Knowlton,  division  engineer,  of  the  Cleve- 
land, Cincinnati,  Chicago  &  St.  Louis  Ry.,  at  Shel- 
byville,  Ind.,  has  been  appointed  engineer  of  maintenance 
of  way  on  the  Cairo  division  of  that  railroad,  with  head- 
quarters at  Mt.  Carmel,    111. 

Mr.  George  R.  Bascom,  until  recently  a  pitometer 
expert  in  charge  of  waste-water  investigations  for  the 
water  department  of  Philadelphia,  is  now  engaged  with 
Messrs.  John  A.  &  Edward  S.  Cole,  consulting  engineers 
of    Chicago    and    New    York. 

Mr.  Luis  Barragan,  chief  engineer  of  the  water-works 
of  San  Luis  Potosi,  Mexico,  is  in  this  country  studying 
water  purification  plants.  He  has  investigated  the  water- 
works of  San  Antonio,  St.  Louis,  Charleston,  W.  Va., 
Washington  and  Philadelphia. 

Smith,  Emery  &  Co.,  Inc.,  inspecting,  testing  and 
chemical  engineers  and  chemists,  have  removed  their 
general  offices  from  Oakland,  Cal.,  to  their  new  building 
at  651  Howard  St.,  San  Francisco.  The  Oakland  office 
afid  laboratory   will   remain   at    1068    Broadway. 

Mr.  Curtis  Hill,  of  St.  Louis,  has  been  appointed  State 
Highway  Engineer  of  Missouri  by  the  State  Board  of 
Agriculture.  He  will  begin  at  once  the  engineering  work 
on  the  highway  between  St.  Louis  and  Kansas  City, 
authorized    at  the  last   session   of   the   legislature. 

Messrs.  G.  L.  Hosmer,  C.  B.  Breed  and  George  E. 
Russell  have  been  promoted  to  be  assistant  professors 
of  civil  engineering  in  the  Massachusetts  Institute  of 
Technology.  Messrs.  Hosmer  and  Breed  are  the  authors 
of   a    text-book   of    surveying  published    a    year    ago. 

Maj.  Chester  Harding,  Corps'  of  Engineers,  U.  S.  A., 
in  charge  of  the  construction  of  the  municipal  building 
for  the  District  of  Columbia,  has  been  ordered  to 
Panama  and  report  to  Col.  G.  W.  Goethals  for  duty 
as  division  engineer  of  the  Gatun  division  of  the 
Panama    Canal. 

Mr.  Mortimer  G.  Barnes,  of  Petersburg,  Xeb.,  has 
.been  appointed  a  division  engineer  of  the  L'oard  of  Water 
Supply,  of  New  York  City,  and  Messrs.  Stephen  Kor- 
onski  and  Clifford  Lynde,  of  Philadelphia  and  Oil  City, 
Pa.,  respectively,  have  been  appointed  assistant  engineers 
in    the   same  department. 

Mr.  Ira  A.  McCormack  has  resigned  the  position  of 
assistant  to  the  general  manager  of  the  New  York  Cen- 
tral &  Hudson  River  R.  R.  to  become  president  and  gen- 
eral manager  of  the  Randolph  &  Cumberland  Ry.,  be- 
tweeii  Cameron  and  Hillsons,  N.  C.  This  company  is 
to   construct    216   miles  of   new   road. 

Mr.  Joseph  Hobson,  chief  engineer  of  the  Grand  Trunk 
Ry.  System,  with  headquarters  in  Montreal,  has  been  ap- 
pointed consulting  engineer  of  the  system  and  has  been 
succeeded  as  chief  engineer  by  Mr.  Howard  G.  Kelley, 
formerly  chief  engineer  of  the  Minneapolis  &  St.  Louis 
R.  R.  Mr.  William  McNab  has  been  appointed  prin- 
cipal  assistant  engineer. 

Dr.  Henry  S.  Pritchett,  president  of  the  Massachu- 
setts Institute  of  Technologv  for  the  past  seven  years, 
who  resigned  about  six  months  ago,  ended  his  service 
with  the  college  recently.  Owing  to  the  failure  of  the 
trustees  to  secure  a  permanent  head  for  the  school, 
Arthur  Ames  Noyes,  professor  of  theoretical  chemistry, 
is   to  act  as  president  until'  the  vacancy  is  filled. 

Brig.-Gen.  Barry,  U.  S.  A.,  commanding  the'  Army  of 
Cuban  Pacification,  has  written  a  letter  to  Gen.  Alexander 
Mackenzie,  Chief  of  Engineers,  U.  S.  A.,  in  which  he 
commends  highly  the  services  rendered  during  the  past 
few  months  by  the  2d  and  3d  Battalions  01  Engineers 
in  Cuba.  These  battalions  have  returned  to  the  Cnited 
States  and  are  stationed  at  Washington  Barracks  and 
Fort  Leavenworth,  respectively.  Gen  Barry  Says:  "Their 
discipline  has  been   excellent;   all  work  required   of  them 


has  been  expeditiously  performed,  and  in  road  building, 
reconnaissance,  surveying  and  map  making  they  have  ex- 
ceeded expectations  and  astonished  the  natives." 

Mr.  A.  W.  Dow,  of  New  York,  formerly  inspector 
of  asphalts  and  cements  for  the  City  of  Washington, 
D.  C.,  and  Mr,  F.  P.  Smith  have  formed  a  partnership 
under  the  firm  name  of  Dow  &  Smith,  as  consulting 
engineers  on  road  surfacing  and  rcser\'oir  waterproofing, 
the  distillation  and  refining  of  oils  and  all  work  in- 
volving the  use  of  asphalts  or  bitumens  of  any  kind. 
Mr.  Dow  is  well  known  as  a  specialist  in  paving  ma- 
terials and  Mr.  Smith  has  had  a  long  experience  in  re- 
fining and  laying  asphalts,  both  in  this  country  and 
abroad,  having  been  chemist  and  asphalt  expert  for  the 
Alcatraz  Co.,  the  Union  Oil  Co.  of  California,  the  Brit- 
ish Paving  Co.,  Ltd.,  and  the  A.  L.  Barber  Asphalt  Co. 
and  chemist  for"  the  United  States  Navy  Department  for 
a    number   of   years. 

The  Interstate  Commerce  Commission  has  appointed 
the  following  commission  to  conduct  tests  of  signal  sys- 
tems and  other  safety  devices:  Prof.  M.  E.  Cooley,  chair- 
man;   Capt.    A.    Ames,  Jr.,    Messrs.    Frank  G.    Ewald  and 

B.  B.  Adams.  The  American  Railway  Association  has 
appointed  the  following  committee  to  co-operate  with  the 
federal  commission:  General  Inspector  F.  C.  Rice  of  the 
Burlington  system^  General  Superintendent  A.  M.  Schoyer 
of  the  Northwestern  road,  Vice-President  W.  G.  Besler  of 
the  Central  R.  R.  of  N.  J.,  General  Superintendent  A. 
T.  Dice  of  the  Philadelphia  &  Reading  Ry.,  Chief  Engi- 
neer E.  C.  Carter  of  the  Northwestern  road,  and  Asst. 
General  Manager  Moon  of  the  Lake  Shore  road.  This 
committee  has  offered  to  provide  tracks  and  other  facili- 
ties for  the  tests. 

Mr.  Hermann  von  Schrenk,  pathologist  in  charge  of 
investigations  of  timber  diseases  and  methods  for  their 
preventing,  in  the  United  States  Department  of  Agri- 
culture for  the  past  ten  years,  and  Messrs.  E.  B.  Fulks 
and  Alfred  L.  Kammerer,  who  were  connected  with  the 
timber  preserving  work  of  the  Department  of  Agriculture 
for  several  years  and  for  the  past  two  years  have  been 
conducting  timber  preserving  investigations  for  various 
railway  companies,  have  opened  an  office  in  St.  Louis,  Mo., 
as  consulting  timber  engineers,  under  the  firrfl  name 
of  Von  Schrenk,  Fulks  and  Kammerer.  The  firm  an- 
nounces that  it  is  ready  to  make  reports  on  logging 
methods,  manufacture  of  lumber,  wood  pulp  manufacture, 
the  seasoning  and  preservation  of  timber,  railway  timber, 
bridge    and    track    construction,    and    kindred  .  matters. 

The  Society  for  the  Promotion  of  Engineering  Edu- 
catipn,  at  its  recent  convention  in  Cleveland,  O.,  elected 
the  following  officers  for  next  year:  President,  Chas.  S. 
Howe,  Case  School  of  Applied  Science;  first  vice-president, 

C.  A.  Waldo,  Purdue  University;  second  vice-president, 
W.  G.  Raymond,  University  of  Iowa;  third  vice-president, 
A.  L.  Williston,  Pratt  Institute;  treasurer,  W.  O.  Wiley, 
New  York;  councillors  for  three  years:  F.  W.  Atkinson, 
Brooklyn  Polytechnic  Institute;  M.  E.  Cooley,  Univer- 
sity of  Michigan;  W.  S.  Franklin,  Lehigh  University; 
William  Keith,  Syracuse  University;  W.  B.  Russell, 
New  York  Central  R.  R.;  C.  F.  Scott,  Westinghouse 
Electric  Co.,  and  H.  B.  Smith,  Worcester  Polyti^:inic 
Iiiftitute.  The  society  voted  to  invite  the  American 
Society  of  Civil  Engineers,  the  American  Socicr/  ot 
A[echanical  Engineers,  the  American  Society  of  Chemi- 
cal Incuslry  and  the  American  Mining  Institute  to  foin 
in  a  movement  to  promote  elementary  technical  edu- 
cation. 

Louis  J.  Magee,  well  known  as  an  electrical  engineer 
and  authority  on  the  construction  and  operation  of 
electric  street  railways,  died  recently  at  his  home  in 
New  York  City,  aged  45  years.  He  was  born  in  Maiden, 
Mass.,  and  was  graduated  from  Wesleyan  University  in 
1885.  In  the  same  year  he  entered  the  shops  of  the 
Thomson-Houston  Electric  Co.  with  which  he  was  as- 
sociated for  several  years,  being  at  one  time  manager  of 
its  European  office  at  Hamburg.  He  organized  and 
was  resident  manager  at  the  Union  Electric  Co.,  of  Ber- 
lin, which  was  merged  with  the  General  "Electric  Co.,  of 
Germany,  in  1903.  In  the  last  three  years  he  had  much 
to  do  with  the  arrangements  between  the  General  Elec- 
tric Co.,  of  Schenectady,  and  the  German  company  in 
exchanging  men  for  ,  the  widening  of  technical  experi- 
ence. Mr.  Magee  was  a  frequent  contributor  to  trade 
and  technical  magazines.  He  was  a  member  of  scientific 
societies  here  and  abroad,  and  of  the  Lawyers'  and  En- 
gineers'   clubs,    of    New    York    City, 
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Major  HarT7  F.  Hudf*-  awuunt  to  the  Chief  of 
Eociiirm.  Corp*  of  Encinmn,  C  S.  A.,  after  the  rc- 
ortaniatioa  of  the  Waskington  headquarters  of  the 
Isthauaa  Cnul  CuMWtiou  as  planned  by  the  Secretary 
of  War.  wOl  have  ckargc  of  the  purchasing  of  all  sui^ 
plies  and  matertaU  for  the  canal  vork  and  will  be 
"cx-oCcio  diief  of  office"  in  Washington.  Mr.  Joseph 
R.  Kihop.  secretary  of  the  Isthmian  Canal  Commission. 
sriU.  ia  accordance  -with  the  reorganisation  plans,  prv>c:ed 
to  tke  Isthmus  ahont  .\ug.  i  and  will  make  his  head- 
quarters there  hereafter.  I'nder  t(K  new  plan  the  Wash- 
ington oCcc  will  be  reduced  to  the  smallest  organization 
M— imiihlr  with  eCcient  service.  The  auditing  division 
win  be  abolished,  as  much  of  the  corres|>ondence  division 
wiu  be  traiuferred  to  the  Isthmus  as  is  practicable,  and 
there  will  remain  in  the  Washington  office  only  the  pur- 
iviakm,  the  disbursing  division,  and  three  sec- 
devoted  10  records,  appointments  and  correspon- 
,  respectively.  Lieut. -Col.  Smith  S.  Leach  has  been 
apposnted  to  succeed  Major  Hodges  as  assistant  to  Gen. 
.VIexander  Mackenxic.  Chief  of  Engineers,  U.  S.  A. 
CoL  Leach  i*  a  member  of  the  General   SuS. 


BUSINESS  NOTES. 
The  Metropolitan  Engineering  &  Coiutruction  Co., 
Chicago,  has  been  awarded  a  contract  for  paving  about 
10,000  sqaate  yards  of  streets  in  Ravenswood,  a  suburb 
of  CUcaao.  with  Sarco  Brand  of  asphalt  made  by  the 
Standard  Asphalt  &  Rubber  Co. 

Id  order  to  handle  iu  large  trade  in  electric  genera- 
tors and  motors  in  sootern  Ohio,  the  Cleveland  office  of 
the  CrflckerWheeler  Co.,  has  opened  a  sub-office  at 
Cdanlnss,  in  the  Columbus  Savings  &  Trust  Co.  Bldg. 
It   will  be  in  charge  of  Mr.  Chas.   W.  Cross. 

Mr.  R.  E.  Fox,  Jr.,  has  resigned  the  management  of 
tbc  New  Vork  office  of  the  Piatt  Iron  Works  Co.,  to  be- 
coose  secretary  and  manager  of  The  Engineer  Co.,  lit 
Broadway,  New  York  city.  Mr.  Fox  was  for  three  years 
■nnager  of  the  southern  territory  of  the  former  com- 
pmy,  with  headquarters  at  .\tlantic,  Ga.  The  Engineer 
Co.  manafactnres  and  installs  the  balanced  draft  sys- 
tem  of  furnace  regulation. 

The  Terry  Steam  Turbine  Co..  Hartford,  Conn.,  has 
just  secured  the  order  for  eight  300  h.  p.  steam  tur- 
bines for  the  new  Waterside  plant  of  the  New  York 
Edison  Co.,  39th  Street  and  First  .\venue,  New  York 
city.  These  turbines  are  to  be  used  direct  connected  to 
centrifugal  pumps  and  are  for  boiler  feed  purposes. 
The  capacity  of  each  turbine  pump  unit  will  be  1,000 
gaL  per  minute,  against  a  pressure  of  300  pounds.  The 
New  York  Edison  Co.  has  been  using  three  of  these 
steam  turbine  driven  centrifugal  pumps  for  boiler  feed 
for  the  past  year. 

Medusa  water-proof  compound,  made  by  the  San- 
dusky Portland  Cement  Co.  is  being  used  on  the  follow- 
.ing  work:  exterior  plaster  of  the  Coliseum,  Niagara. 
Falls,  X.  v.,  to  prevent  discoloration  and  efflorescence 
caused  by  the  spray  of  the  Falls;  Tryst  Crystal  Ice  & 
Storage  Co.,  reinforced  concrete  tanks;  Hygeia  Ice  & 
Storage  Co..  Pooghkeepsie,  N.  Y.;  bakery  of  Baur  Bros., 
Pittsburg;  American  Car  ft  Foundry  Co..  Pendleton  In- 
vestment Co..  and  l>air*s  Estate  Bldg..  St.  Louis  swim- 
■inc  pool,  foundation  and  cellar  of  the  Olympic  Club 
building.    San    Francisco. 

The  car  dumping  machine,  recently  installed  by  the 
McMyler  Mfg.  Co.,  at  the  Hantu  docks,  in  Sandusky, 
has  been  making  some  unusual  good  records,  eighty 
cars  being  unloaded  in  five  hours  on  one  occasion, 
rhc  machine  was  built  by  the  Riverside  Bridge  Co.,  of 
Martin's  Ferry.  O. 

R.  Hoc  ft  Co.,  New  York,  have  added  a  new  foun- 
dry to  their  plant,  and  will  equip  it  with  a  Newton 
cupola  and  three  ten-ton  overhead  electric  traveling 
cranes  made  by  the  .Northern  Engineering  Works,  De- 
troit.  Mich. 

The  Bonner  Portland  Cement  Co,  has  awarded  the 
contract  for  the  engineering  on  its  new  plant  at  Bon- 
ner Springs.  Kan.,  to  the  Freeborn  Engineering  ft  Con- 
struction Co.,  Kansas  City,  Mo.  Work  on  the  construc- 
Tion   is   already   under    way. 

The  Eureka  Machine  Co.  moved  into  iU  new  factory 
in  Lansing,  Mich.,  on  July  1.  The  building  is  a 
munoIitUc  concrete  structure,  and  gives  the  company 
room  for  the  larger  capacity  necessary  for  meeting 
the  increase  in  bosiness. 

Mr.   N.    D.    Fraser.   president  of  the   Chicago   Portland 

element  Co.,  authorizes  an  emphatic  <lenia1  of  the  report 

that  bis  company  is  contemplating  any  consolidation  with 

the    Gemun-American    Portland    Cement    Works   and    the 

rqoctte  Cement   Manufacturing  Co. 

The  Kansas  Oly  Portland  Cement  Co..  Kansas  City. 
Mo.,  has  just  compieted  a  2,oao-bbl.  mill  from  the  plans 
of  W.  H.  CaSery,  of  the  same  city,  who  is  now  build- 
ing another  mill  at  Bonner  Springs,  Kan.  Limestone 
and  slMle  obtained  in  the  vicinity  are  the  raw  materials. 
Austin  crashers,  Hamilton-Corliss  engines.  Jeffrey  ham- 
mer mills.  .Mlis-Cbahncrs  tube  mills,  a  Koppel  industrial 
rtilway,  and  Grilfen  milts  arc  used.  The  kiln  room 
cmtaina. four  Sxias-ft.  kilns. 
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WATER, 
N»t*M  Arromiti  Alphab*tically  by  Siolts. 

Florah,  AU. — S.  M.  I-'anibruugh.  in  care  of  J.  It.  Mc- 
Crary  &  Co.,  of  .\tlanta,  Ga..  is  preparing  plans  for 
water  works  and  a  sewerage  system,  to  cost  about  $30,000. 

Los  Angeles,  Col. — The  following  are  the  bids  recently 
received  by  the  Dept.  of  Public  Works,  .\queduct  Dept., 
for  (u)  13.000  ft.  6  in.  No.  16  gage,  riveted  sheet 
steel  pipe,  dcliccrcd  f.  o.  b.  cars  Los  .\ngeles;  (fr)  5,000 
ft.  8  in.  No.  14  gage  riveted  sheet  steel  pipe.  f.  o.  b. 
cars  Los  .Angeles:  F.  K.  Simonds  Co.,  Los  .\ngeles. 
Cal..  J  J4M  cts,  b  i6yi  cts;  Lacy  Mfg.  Co.,  Los  .\ngcles, 
d  J3  cts..  h  ^-^  cts.;  J.  1).  Hooker  Co.,  Los  Angeles,  a 
22  cts,  b  33  cts. 

ll'iiiit'/iuJa.  Ha. — H.  R.  Whitehead,  of  Tampa,  writes 
that  it  is  proposed  to  construct  water  works  at  Wau- 
chula,  to  cost  about  $10,000,  work  to  be  done  by  day 
abor. 

Milltn,  Ga. — See  "Power  Plants,  Gas  and  Electricity." 

miner.  Idaho. — Bids  will  be  received  until  .\ug.  1 
by  Paul  S.  .\.  liickel  Ch.  Engr.,  Twin  Falls,  North  Side 
and  &  Water^Co..  >lilncr,  for  constructing  16  miles  of 
canal  conlainin"  about  30.000  perch  of  rough  rubble 
masonry.  .25,000  cu.  yds.  lava  rock  excav.,  680,000  cii. 
yds.    earth   embankment. 

East  iloliHe,  III. — The  City  Council  is  reported  to  be 
considering  the  question  of  constructing  municipal  water 
works. 

Decatur.     III. — Albert     Leach,  City     Clk.,     writes    that 

bids    will    be    received    on    July  26    for    water    works,    to 

cost    about   $32,000.      Engineer,  D.    W.    Mead,    401    State 
St..    Madison,    Wis. 

Chcslerlon.  Ind. — Rids  will  be  received  by  the  Ches- 
terton Water  Co.  until  July  20  for  the  construction  of 
water    works,    as    advertised    in    The    Engineering    Record. 

Poteou.  Ind.  1  er. — fids  are  wanted  for  construction 
of  pumnine  station.  Plans  and  specifications  can  be  had 
from   M.   W.    Murray.    Mayor. 

Eufaula,  Ind.  Tcr.— Bids  will  be  received  until  Jtlly 
16  by  this  city  for  the  Durchase  of  boilers,  pumps,  heaters, 
boiler  feed  pum]>s.  hydrants  and  valves,  c.  i.  pipe  and 
other  water  works  material.  The  O'Neil  Eng.  Co., 
Engrs..    Dallas.    Tex. 

*Lamont.  la. — \  contract  for  constructing  waterworks 
for  I.am<;nt  is  reported  to  have  been  awarded  to  the 
Dcs  Moines  Iron  &  Bridge  Co.,  of  Des  Moines,  for 
$4,100.  which  calls  for  a  steel  tower  118  ft.  high,  steel 
tank  with  a  canacity  of  jo.ooo  gals.,  and  distributing 
naint.  The  cditiicl  for  the  well,  pumping  engine  and 
t-iiiMing  h.is   n't  yrl   p>tc:i   av/arded. 

Wyandotte.  Mich. — We  are  informed  that  the  Bd.  of 
Pul).  Wks.  is  now  ready  to  communicate  with  sanitary 
engineers  relative  to  preparing  necessary  plans  and  speci- 
fications for  construction  of  a  filtration  nlant  in  con- 
nection with  the  present  water-works.  .-Vddress  all  com- 
munications to  Jas.  G.    Pinson,   Secy.   Bd.   of  Pub.   Wks. 

Hoboken,  N.  J. — The  Water  Bd.  is  reported  to  have 
on  June  26  opened  bids  for  building  a  3o-in.  water 
main  from  i7lh  .St.  to  Kerry  St.  on  Bloomfield  St.; 
Kavanagh  &  lleagnev.  $84,408;  Palisade  Constr.  Co., 
$88,176;  Tumilty  St  Cutley.  $02,380;  John  C.  Ticrney 
$9j.5i6:  Henry  Waddington.  $97,744,  and  M.  T.  Con- 
nolly, $117,420, 

Ft.  Hancock,  N.  J. — Bids  will  be  received  by  M.  N. 
Falls.  Constr.  Q.  M.,  U.  S.  .A.,  until  .Aug.  0  <rcad- 
vertisemcnt),  installing  a  filtration  plant  at  Ft.  Han- 
cock,  as   advertised   in   The    Engineering   Record. 

Brooklyn.  S.  Y. — Bids  were  opened  on  July  7  by  John 
H.  O'Brien.  Comr,  Water  Sunpiv,  Gas  and  Electricity, 
for  furnishing,  delivering  and  laying  force  mains  and  re- 
moving  existing  force  mains  at  site  of  Rid«ewood  pump- 
ing station:  J.  H.  Holmes,  87  Nassau  St..  $59,707:  Ham- 
»^ond  &  Sloanc.  60  Wall  St^  $58,258:  Borough  Constr. 
Co..  ^4  Court  St..  $65,368;  lohn  F.  Mead.  $52,525;  and 
Sch'iwmut    Constr.    Co..    41    Park    Row.    $56,784, 

•Press  renorts  state  that  the  Bd.  of  Estimate  on  Julv 
8  authorized  Deputv  Com.  Cozier  to  enter  into  a  con- 
rri^t  with  Cyrus  Titus  to  furnish  Brooklyn  with  an 
additional  supply  of  water  amounting  to  10,000,000 
"*»flls.  per  day.  This  water  will  be  obtained  by  Mr. 
Titns  within  the  borougn  limits  by  a  system  of  sunken 
wel's.  He  is  to  receive  $55  for  each  million  gals.,  and 
I't  'he  end  of  5  years  his  plant  is  to  become  the  prop- 
erty   of   city. 

'Mineola.  L.  I..  N.  X.— Engr.  Walter  E.  .«exlon.  46 
N.  12th  St.,  Philadelphia,  ^a..  writes  that  bids  were 
ot>ened  on  June  21  by  the  V'tllag"  Trus..  for  water  works, 
-•«o  contracts  were  awarded  as  follows:  To  Camd-n  Iron 
Wks.,  Philadelphia,  Pa..  4-in.  pipe  $36.90  per  ton.  and 
6.  8  and  lo-in.  piiie  $35.40.  snecial  castings  1  cts.  per  lb.; 
to  Fairbanks  &  Co.,  Philadelphia.  P-*  ,  fir'-  hvlrants, 
*"»lves  and  vfilve  boxes;  to  Piatt  Iron  WV«..  Philadelphia, 
Pa  .  pumps.  $i,t6o;  to  Alma  Mfg  Co..  Philadelnbia.  P-^.. 
K-h.n.  engine.  $960;  to  Belmont  Iron  Wks,.  Philad'-lnhia, 
t*a.,  tank  and  tower.  $8,477:  and  to  Fritz  &  Partridge, 
Dover.  N.  J.,  for  laying  4-in.  pipe  22  cts..  6-in.  pi'»e 
2c  cts,,  8-in.  pipe  28  rts.,  and  lo-in.  oipe  32  cts..  s»t- 
♦inc  pump  $500.  hiMldinff  power  house  $i.4^t,  setting 
Vvrants  $1  ea,  building  pump  pit  $1,095.  =>nd  concrete 
work  $8  per  yd. 

Writ  Point,  N.  Y. — Bids  will  be  received  hv  the 
Ouartermas'er.  U.  S.  M.  A.,  until  Julv  20  for  the  con- 
ftruction  of  two  covered  slow  sand  filters  each  about 
'i  of  an  acre  in  extent,  as  advertised  in  The  Engineer- 
ing   Record. 

Bu/laln.  N.  Y. — Bids  will  be  received  —itil  Tulv  18  by 
F.  G.  Ward.  Comr.  Pub.  Wks..  for  hnildinn  foundations 
for  new  water  works  ptimpine  station,  nn  lands  bet, 
Jersev  St.,  Porter  Ave.,  the  New  York  Central  R.  B., 
and   harbor   line. 

fieu  York,  N.  V.— Bids  will  Se  rec'iv»d  by  John  H. 
O'Brien.  Comr.  Water  Sunply.  Gas  and  Electricity,  until 
July    16.   for    hauling   and    laying    water    mains    in    West 
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Farms    Rd.    and    in    Jennings,     Manula    and    178th    bts. 

The  following  are  the  bids  opened  on  July  3  by 
ohn  H.  O'Brien,  Comr.  of  Water  Supply,  Gas  and 
lectricity,  for  ^u)  5.600  tons  straight  pipe,  (b)  boo 
tons  of  specials:  U.  S.  Cast  Iron  Pipe  S;  Idy.  Co.,  71 
Bway.,  u,  $32.90;  b,  $65;  M.  T.  Drummond  Co.,  182 
llwav.,  a  $32.20;  ('.  $54:  John  Fox  &  Co.,  258  Bway., 
■'  $35-35';  ^.  $.=i7-4o;  Warren  Fdy.  &  Machine  Co.,  170 
liwav.,    a,    $34.90;    b,    $60.  , 

The  lowest  bid  opened  July  3  by  John  J.  O  Brien, 
Comr  Water  Supply,  Gas  and  Electricity,  for  furnish- 
ing delivering  and  laying  water  mains  in  Blondell, 
Barnes,  Byron,  Devoe,  Edwards.  Ellison  and  other 
streets  was  submitted  by  the  Wilton  Constr.  Co.,  115  . 
Elliott  .Ave.,  at  a  total  of  $68,969.  They  bid  for  915 
tons  straight  pipe,  $36.45;  40  tons  specials,  $763;  75  tons 
gate  boxes  $53;  20  cu.  yds.  rock  without  blast,  $30  cts.; 
2,500  cu.  'yds.  rock,  30  cts.;  90  cu.  yds.  masonry.  30 
cts.;  17,300  cu.  yd^  earth,  30  cts.;  17,600  cu.  yds. 
fill,  30  cts.;  13,900  lin.  ft.  12-in.  pipe  to  lay,  29  cts.; 
17,700  lin.  ft.  6-in.  pipe  to  lay,  15  cts.;  50  hn.  ft.  4-in. 
pipe  to  lay,  15  cts.;  550  lin.  ft.  4-in.  screw  pipe,  $3.50; 
to  set  ate,  valves  and  hydrants  ea.,  50  cts.,  and  for 
pavt.  1  ct.  [ler  so.  yd.,  and  curb  i  ct.  per  cu.  ft. 
Totals  of  other  bids:  L.  1).  Gregory,  12s  th  St.  and 
•1st  .Ave.,  $75,806;  Wm.  1".  .Norton.  27  W.  140th  St., 
$85,169,  and  Burns  &  Rodgers,  (929  -Amsterdam  .Ave., 
$76,149. 

Bids  will  be  received  by  the  Bd.  of  Water  Supply 
(Thos.  Ilassett.  Secy.,  299  Bway.),  until  .Aug.  6  for  the 
construction  of  the  main  dams  for  .Asbokan  reservoir 
near  Brown  Station  in  the  towns  of  Olive  and  Marble- 
town,  Ulster  County,  as  advertised  in  The  Kngineering 
Record.     J.   Waldo   Smith,    Ch.    Engr. 

/rt'ing/oil  N.  Y. — Bids  will  be  received  until  July  23 
by  the  Bd.  of  Water  Comrs.  (las.  G.  Orton,  Clk.)  for 
furnishing  material  and  laying  about  3.000  ft.  1 2-in.  c.  i. 
water  pipe,  making  connections,  and  doing  all  work  in 
connection  with  the   same. 

JamcslowH.  N.  Y. — Bids  will  he  received  until  .Aug.  i 
by  the  Bd.  of  Water  Comrs.  (Clement  li.  Tones,  Secy.), 
for  laying  a  water  main  of  appromimately  12,000  ft. 
of  16-1'n.  and  750  ft.  of  12-io.  pipe,  as  advertised  in 
The     Engineering     Record. 

Flushing,  L.  I.  N.  Y. — Bids  will  be  received  until 
July  22  bv  C.  B.  J.  Snyder,  Supt.  School  BIdgs.,  N. 
Y.  City.,  for  water  main,  etc.,  to  building  for  Parental 
School  on  road  bet.  I'Mushing  and  Jamaica,  about  1,700 
ft.  south  of  Hempstead  turnpike,  Flushing.  Boro.  of 
Queens. 

Hamilton,  O. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Service  until  July  18  for  furnishing  material,  etc., 
and  erecting  chimney,  receiving  well  and  pipe  and 
special  castings  and  the  engine  and  boiler  foundations, 
etc.,    as    advertised    in    The    Engineering   Record. 

Pulaski,  O. — The  Pulaski  Water  Co.  is  reported  or- 
ganized with  a  capital  of  $20,000  _  by  Norman  N.  Rog- 
ers and  Chas.  Simpson,  of  Pulaski,  and  David  Tod,  of 
Youngstown.  The  company  has  jiurchased  the  Sarah  ,A. 
Kyle  property  in  Pulaski  and  will  furnish  water  to 
New    Castle   and    Youngstown. 

Portsmouth,  O. — It  is  stated  that  active  steps  are 
being   taken    here   to    improve   the    water    supply. 

'Medina,  O. — T.  C.  Brooks  &  Sons,  of  Jackson.  Mich., 
has  secured  the  contract  for  water  pipes  and  d'-velopment 
of  natural  filter  (bids  o])ened  June  21  by  the  Bd.  of 
Pub.  Service)  at  a  total  of  $25,360,  including  hydrants, 
valves,  etc.  They  bid  for  24,432  ft.  excav.  in  trench,  12 
cts.;  7,600  ft.  4-in.  c,  i.  pipe,  lai<l,  42  cts.;  i.566_  ft.  6-in. 
c.  i.  pipe,  laid,  ^o  cts.;  1.1.338  ft.  8-in.  c.  i.  pipe,  laid, 
$l.oc);  50  ft.  12-in.  c.  i.  pipe,  laid,  $2.04;  1 V2  ton  c.  i. 
specials,  $100  per  ton;  7.70  ft.  8-in.  vitr.  pipe,  laid.  20 
cts.;  630  ft.  6-in.  vitr.  pipe,  laid,  20  cts.;  693  cu.  yd. 
excav.  at  river,  $1.20;  76  cu.  yd.  concrete.  $10;  10  i-in. 
steel  rods,  4  ft.  long,  20  cts. ;  36  cu.  yd.  gravel  backing, 
50  cts.;  flash  boards,  $15.  Totals  of  other  bids:  Nugent  & 
Smith,  Medina,  O.,  $36,875;  Devine.  Wilson  &  Apnlegate, 
Alliance,  $27,724;  Medina  Concrete  Co.  &  K.  A.  Brown, 
Medina,  O.,  $28,972;  Phillips  &  Bixel,  Cleveland,  O.,  $28,- 
071;  Nitschke  &  Gibbons,  Cleveland,  $.^2,801:  Wildes  & 
Davison,  Akron,  $27,397;  Tihbets  &  Loomis,  Medina.  $30,- 
669:  Jos.  Winterbottom,  Cleveland,  $29,190.  Engineers, 
E.  G.   Bradbury  and  G.   P.   Sbute,  of  Columbus. 

Frederick,  Okla. — We  are  informed  that  all  contracts 
have  been  let  for  water  works  and  Sewerage  improve- 
ments,  bonds   for   which   were   recently   voted, 

Freetcater,  Ore. — Chas.  L.  Swain,  of  Freewater,  has 
secured  franchise  for  water  works;  probable  cost,  $50,- 
000. 

Portland.  Ore. — We  are  informed  that  the  citizens 
in  June  voted  to  issue  $275,000  bonds  to  purchase  fire 
boat  and  lay  water  mains  for  fire  protection  on  6 
blocks  on  both  sides  of  Willamette  River.  Thos.  E. 
Devlin,   City   Aud. 

Ft.  Adams,  R  I. — Bids  will  be  received  by  Capt. 
Wlillis  C.  Metcalf.  Q.  M.,  U.  S.  A.,  Ft.  Adams,  until 
Aug.  5  for  the  construction  of  a  400,000  gal.  reservoir. 
3  shelters  for  springs  and  laying  jiipe  from  springs  to 
reservoir  at  Sanderstown.  U.  I.;  also  laying  pipe  from 
reservoir  to  and  across  Narr.".j7ansctt  Bay  to  a  connec- 
tion with  reservoir  at  Ft.  Greble,  Dutch  Island,  as  ad- 
vertised   in    The    Engineering    Record. 

Memphis,  Tcnn. — Bids  will  be  received  iintil  Tnly  15 
at  the  office  of  Ennis  M,  Douglas,  City  Ktgister,  for 
$200,000   water  bonds. 

Binghamton.  Tenn. — The  citizens  are  reported  to  have 
voted  ;(,  issue  $30,000  bonds  for  water-works  and  a 
sewerage    system. 

Commerce,    Tex. — Bids    will    be    received   until    July    18 
*  by_  this   city    for   the   purchase   of   boilers,    pumps,    beateis. 
boiler    feed   pumps,    deep   well   pumjis,   <;.   i.   pipe,   hydrants 
and   valves.     The   O'.N'eil   Er.gr.    Co.,    Engrs.,    Dallas. 

Graham,  Tex. — The  City  Secy.-Treas.  writes  that  bids 
will  be  received  on  Aug,  1  for  water  works';  probable 
cost  $15,000.     Engineer,  J.   B.   Hawley,  of  Ft.   Worth. 

Brownsville,  Tex. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Ladysmith  Wis. — The  City  Council  is  reported  to 
have  decided  to  issue  bonds  for  the  extension  of  water 
works,  also  for  the  erection  of  a  school. 
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IViiinil^eg,  Man.—G.  C.  Whipple,  of  New  York,  N.  Y,. 
is  '^taten  to  have  sul'miilud  a  rejiort  on  water  supply 
m  which  he  states  tl'at  if  Red  River  is  adopted  as  a 
supply  it  will  be  necessary  to  filter  and  soften  the 
water,  and  recommends  a  mechanical   filter. 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Notes  Arranged  Alphabetically  by  States. 

Florala,    Ala. — See    '*Water." 

San  Jose,  Cal. — Bids  will  be  received  until  July  22 
by  the  Bd.  Co.  Superv.  (Henry  A.  Pfister,  Clk.),  for 
constructing  septic  tank  sewer  system  at  the  County 
Poorhouse,    near    Milpitas. 

Oakland,  Cal. — Bids  will  be  received  until  July  24 
by  Bd.  Pub.  Wks.  (Walter  B.  Fawcett,  Secy.)  for 
constructing  concrete  sewers  in  portions  of  2d,  Web- 
ster   and    Grove    Sts. 

Netv   Britain,    Conn. — There   wil!   probably  be   one    sec- 
tion of  about  2  miles  of  sewer  work  let  here  this  fall  for 
.  sanitary    and    storm    water    purposes.       W.    H.    Cad  well, 
Engr.  in  charge. 

IVaterbttry,  Conn. — It  is  reported  that  Wm.  H.  Sand- 
land,  City  Clk,,  will  receive  bids  un^il  Aug.  19  for 
$100,0)0   sewer  bonds. 

Hartford,  Conn. — Bids  opened  on  July  8  by  the  Bd. 
of  Contract  and  Supply  for  the  Ann  St.  sewe'r  have 
been  rejected  and  new  bids  will  be  received  on  July 
15.  Three  bids  were  received  for  this  work  as  fol- 
lows: Falvey  &  Kelley,  of  Boston,  $19,170;  F.  B.  & 
W.  H.  O'Neil,  Hartford,  $19,390.  and  Charles  H.  Slo- 
comb,    Hartford,    $19,535. 

IVashington,  D.  C. — Bids  "  will  be  received  by  the 
Com.  D.  C.  until  July  15,  for  the  construction  of  sew- 
eis.     Henry  B.   F.  Macfarland,  Comr. 

The  only  bid  received  and  opened  on  July  7  by  the 
Comrs.  D.  C.  for  constructing  sewers  was  submitted 
by  the  Warren  F.  Brenizer  Co.,  2d  anad  O  Sts.  S.  E., 
at  the  following  bid:  2,475  cu.  yds.  excav.,  $1.75 ;  33 
cu.  yds.  brick  masonry,  $17;  28  cu.  yds.  vJtri.  masonry, 
$24 ;  60  cu.  yds.  concrete  "B,"  $9 ;  75  cu.  yds.  concrete 
"C,"  $9;  305  Hn.  ft.  24-in.  terra  cotta  pipe  laid,  $1.40, 
and  675  Hn,  ft.  6-in.  terra  cotta  pipe  drain^  30  cts. ; 
total   cost,   $7,409.      D.    E.    McComb,   Supt.   of   Sewers. 

Millen,   Ga. — See  "Power   Plants,  Gas  and  Electricity." 

Cor  dele,  Ga. — Bids  will  be  received  until  July  22  by 
the  Council  and  R.  L.  Wilson,  Mayor,  for  furnishing 
material  and  constructing  a  system  of  sanitary  sewers 
embracing  about  9  miles  pipe  sewers,  from  8  to  18  in. 
in  diameter.  72  manholes,  25  automatic  flush  tanks,  etc. 
J.  B.  McCrary  &  Co.,  Consulting  Engrs.,  Atlanta.  S.  C. 
Stallings,    Resident   Engr..   Cordele. 

Benton,  III. — The  City  Council  is  reported  to  have 
passed  a  resolution  providing  for  the  issue  of  $16,500 
bonas   for  the  construction  of  sewers. 

IVanke'^an,  7//.— Rids  will  be  received  until  July  19  by 
the  Bd.  of  Local  Improv.  (Fred  W.  Churchill,  Secy.), 
for  constructing  a  system  of  sewers,  including  200  lin. 
ft.  48-in.  reinforced  sewer,  2,400  lin.  ft.  48-in.,  1,300 
lin.  ft.  36-in.,  830  lin.  ft.  30-in.,  2,330  lin.  ft.  27-in., 
and  594  Hn.  ft.  24-in.  concrete  sewer;  1,375  Hn.  ft.  21- 
in.,  1,230  lin.  ft.  i8-in.,  2,740  Hn,  ft.  i5-in.,  2,285  ^i"- 
ft.  i2-in.  and  3,380  lin.  ft.  g-in,  vitrified  pipe  sewers, 
witn  necessary  bulkhead,  manholes,  etc.  M.  R.  Miller, 
Supt.    Pub.   Wks. 

*Ottawa,  III. — Chas.  F.  Wilson,  Public  Engr.,  Leland 
Bldg.,  Ottawa,  writes  that  the  following  are  the  bids 
opened  on  June  18  by  the  Bd.  of  Local  Improv.  for  the 
construction  of  a  sewerage  system:  (a)  Green  &  Sons, 
84  La  Salle  St.,  Chicago  (awarded  contract);  (6)  Nash 
Bros.,  84  La  Salle  St.,  Chicago;  (c)  H.  D.  Hallett, 
Aurora. 

*a  b  c 

200  ft.    60-in,    circular    concrete 

sewer     (in     tunnel) $12.20  $i3-50  $5-50 

975   ft.    50x7 5-in.    concr.  sewer.  1 1.20  1 1.50  1 1.40 
10  ft.  tapering  sewer  60  in.  to 

50x25    in 15.20  16.00  T  1.40 

1050  ft.  50X75-in.  concr.  sewer.  9.20  8.90  6.30 

805   ft.   4ox6o-in.  concr.    sewer .  8.70  8.60  4.20 

832   ft.    30X45-in.    concr,    sewer.  5.70  6.70  4.20 

800   ft.    28x42-in.    concr.    sewer.  6.20  6.60  4.20 

760  ft.   24X36-in,   concr.   sewer.  5.20  5.00  4.00 
1,440  ft.    24-in.   pipe    sewer    (in 

ravine)     2.25  2.60  3.00 

1 ,760   ft.    24-in.   pipe   sewer    (in 

deep   cut)     2.25  2.40  2.40 

3,049  ft.   20-in.    pipe    sewer.  . .  .  2.00  2.25  2.00 

7,701   ft.   i8-in.  pipe  sewer....  2.00  2.2=;  2.00 

8,701    ft.    15-in.   pipe   sewer.  . .  .  1.50  2.10  i.io 

8,057   ft.    12-in,    pipe   sewer....  i.oo  1.50  1.00 

4,558  ft.    lo-in.    pipe    sewer....  .90  i.oo  .90 

6,475  ^t-   S-i".   pipe  sewer .60  .80  .50 

5,150  ft.    8-in.    pipe,    inlet    con- 
nections       .60  .80  .50 

18,800  ft.  6-in.  pipe,  house  con- 
nections       .30  -50  -40 

1,496  ft.    brick   manholes 2.50  3.00  4.00 

235    ft.     street    inlets 10.20  12.00  7.20 

151    cu.    yds.    concrete    walls.  . .  10.20  1 1.00  10.00 

147,220  lbs.    iron    castings .02  .02^  .03 

3,780    lbs.    wrought    iron .03  .03  .06 

35,000   ft.    sheet   piling 30.00  40.00  40.00 

1 ,600  cu.    yds.    gravel 2.00  2.00  2.00 

1,320   cu.    yds.    mud i.oo  1-50  i.oo 

20Q   cu.    yds.    rock   (tunnel)....  6.00  8.00  5.00 

36.000  cu.  yds.  rock   (open  cut)  1.75  2.00  2.40 

Totals    $190,874  $222,857  $201,405 

Columbus,  Ind. — W.  H.  Rights,  City  Engr.,  writes  that 
new  bids  will  be  received  by  Lawrence  Orr,  City  Clk., 
on  Aug.   5   for  9,838  ft.  of  main  and  lateral  sewers.. 

Evansville,  Ind. — It  is  reported  that  bids  are  being 
askril  by  the  Trus.  of  the  Southern  Indiana  Hospital 
far  Insane  for  the  construction  of  a  sewage  disposal 
plant.      C-    E.    Lough  lin,    Med.   Supt. 

Richmond,     Ind.~ 
bids    were    received 
a  sewtrage  system, 
new    bids     wiM    be 
^C.      W.      Merrill. 
$50,000.      Fred.   R. 


-Local  .  press  reports  state  that  no 
on  June  28  for  the  construction  of 
4  miles  in  length,  and  disposal  plant; 
received  bv  the  Bd.  of  Pub.  Wks. 
Chmn.).  T^rnba^'p  cost  of  work, 
Charles   is   City    Engr. 


Ames,  la. — Bids  will  be  received  until  July  18  by  the 
city  Council,  for  constructing  sanitary  sewers  in  por- 
tions of  College,  Lincoln.  Carroll  and  Kellogg  Sts.,  re- 
quiring about  2,924  ft.  8-in.  vitr,  sewer  pij)e  and  6-in.  ■ 
agricultural  drain  tile.     A.  B.  Maxwell,  City  Ok. 

Spencer,  la. — Bids  will  be  received  until  July  ig  by 
the  City  Council  for  constructing  sewers  in  portions  of 
2d  and  3d  Sts.,  requiring  1,756  ft.  8-in.  vitr.  pipe.  R.  L. 
Taylor,   City   Clk. 

Hiazvatha,  Kan. — W.  B.  Hazen,  of  St.  Joseph,  Mo.,  is 
preparing  plans  and  specifications  for  two  lateral  sewers 
in  Dist.  2. 

*Horton,  Kan. — T.  W.  Roberts,  of  Independence,  Mo., 
has  secured  the  contract  for  constructing  9,315  ft.  of 
lateral  sewers  for  Dist  t  (bids  opened  July  i)  for  about 
$8,312.      Enginer,   W.    B.    Hazen,  of   St.   Joseph,   Mo. 

Wichita,  Kan. — Plans  are  reported  to  have  been  com- 
pleted and  forwarded  for  approval  to  State  Bd.  of 
Health  at  Topeka,  for  the  West  Side  sanitary  sewer, 
which    will    cost   about    $80,000. 

Bogalitsa,    La. — J.    H.    Randolph,    of    Baton    Rouge,    is 
reported  to  have   returned   from   Bogalusa,  where  he  com- 
pleted   design    for    a    $150,000    sewerage    system    for    the 
Great    Southern    Lumber    Co.,    which    is    to    be    installed  , 
alt    Bogalusa. 

*Brookline,  Mass. — The  lowest  and  successful  bid  ojiened 
on  June  28  by  the  Metropolitan  Water  and  Sewer  Bd.  at 
l.'oston,  for  constructing  a  portion  of  Sec.  82,  contract  57 
•extension  of  the  high  level  sewer,  South  Metropolitan 
system,  Brookline,  was  submitted  by  T.  J.  O'Connell, 
158  Adams  St.,  Dorchester,  at  the  following  bid :  1,350 
lin.  ft.  earth  excav.  and  refill  in  trench.  6  ft.  6-in.x7  ft. 
sewer,  $8. 7s ;  50  cu.  yds.  brick  masonry  (Portland)  in 
manholes,  $16;  2,000  cu.  yds.  concrete  masonry  (Port- 
land) in  trench  6  ft,  6-in.x7  ft.  sewer,,  $8;  300  c.u. 
yds.  rock  excav. '  in  trench,  $6;  total,  $30,412.  Totals 
of  other  bids:  Geo.  M.  Bryne  Co.,  7  Water  St.,  Bos- 
ton, $40,725;  Falvey)  &  Kelly,  15  Intervale  Park,  Dor- 
chester, $38,925;  Chas.  G.  Craib  &  Co.,  Winthrop.  $38.- 
475;  Bruno,  Salomone  &  Petitti,  23  Court  St.,  Boston, 
$37,412;  Geo.  J.  Regan,  92  Stoughton  St.,  Dorchester, 
$37,287;  Jas.  iViscoll  &  Son,  Brookline,  $37,200;  Jones 
&  Meehan,  10  Tremont  St.,  Boston,.  $36,100,  a,ndt 
Coughlan   &   Sheils,    104   Hanover    St.,    Boston,   $30,41 5. 

Canton,  Miss. — Press  reports  state  that  bids  will  be 
received  by  City  Council  until  July  16  for  the  con- 
struction of  a  sewerage  system  to  cost  about  $35,000. 
Encineer.  Walter  Kirkpatrick,  of  Jackson,  Miss.  O.  S. 
Miller,    Mayor. 

Brooklyn,  N.  Y. — The  following  are  the  bids  opened  on 
structing  Sect,  i,  Div.  2,  of  Gold  St.  sewer  system:  (a) 
Borough    Constr.    Co.    (bidders  all  of   Brooklyn): 

173  Hn.    ft.    outlet.    Sec.    A 

1 75  lin.    ft.    outlet.    Sec.    B 

80   Hn.    ft.   connecting  chamber 

1,775  lit^-   ft.   162-in.   circular  sewer 

1,431    lin.    ft.    156-in,    circular   sewer 

928  lin.    ft.    150-in.    circular   sewer 

20  lin,  ft.  3   ft.   by  4  ft.  6  in.  egg-shaped  sewer 

1 60  lin.    ft.   24-in.   pipe  sewer 

230  lin.   ft.    i8-in.  pipe  sewer 

1,400  lin.    ft.    15-in.   pipe   sewer 

5,900  lin.   ft.    12-in.  pipe  sewer 

30  lin.   ft.   24-in.    pipe  temporary  drain 

160  Irn.    ft,    15-in.    pipe    temporary    drain 

295  lin.   ft.    12-in.   pipe   temporary  drain 

4, 130  lin.    ft.    1 2-in.   pipe   sub    drain 

3  manholes.    Class    "A" 

7  manholes.    Class    "B" 

2  manholes.    Class    "C" 

I   manhole  on  3  ft.  by  4  ft.  6  in.  egg-shaped  sewer.. 

74  manholes  on  pi]ie  sewer 

53  sewer    basins    reconnected 

1,100  M   ft.    sheeting   and   bracing 

420  M   ft.   found,   plank 

2,400  cu.  yds.    found,    concrete 

90,000   lin.    ft.    bearing    piles 

50  M  ft.  pile  capping 

2,700  Hn.  ft.   oak  fender  piles 

260  M  ft.  yellow  pine  sheet  piling  and  wales 

2,280  cu.  yds.  riprap  on  cobblestone  fill,  inside  coffer  dam. 

370  cu.    vds.   riprap,   outside  coffer  dam 

Totals    


St.  Paul,  Minn. — It  is  stated  that  bids  will  be  received 
until  July  17  by  Louis  Betz,  City  Compt.,  for  $150,- 
000    sewer   bonds   and    $50,000    park    bonds. 

Virginia,  Minn. — Bids  will  be  received  by  Albert  E. 
Bickford,  City  Clk..  until  July  2^  for  constructing  sewers 
in    Dists.   Nos.    3E,    2,  3D   and   3C. 

Kansas  City.  Mo. — Bids  will  be  received  until  July 
18  b"  the  Bd.  of  Pub.  Wks.,  for  furnishing  material 
?nd  ronstructing  sewers  in  Sewer  District  No.  297.  E. 
A.    Harper,    City   Engr. 

Aurora,  Neb. — The  City  Council  is  reported  to  have 
directed  H.  C.  Gardner,  of  Lincoln,  to  prepare  plans 
for  a   sewerage  system,  estimated   to  cost  $10,000. 

PUnniield_  N.  J. — 'Bids  will  be  received  by  Common 
Council  until  Aug.  5  for  the  construction  of  sanitary 
sewers,  also  same  time  and  jilace  for  storm  sewers;  both 
proposals  advertised  in  The  Engineering  Record.  Jas. 
T.  MacMurray,  City  Clk.  Andrew  J.  Gavett,  City 
Surveyor, 

Orange,  N .  J. — All  bids  opened  on  July  i  for  con- 
structing concrete  storm  sewer  in  the  east  branch  of 
Rah  way  River  are  stated  to  have  been  rejected,  being 
considered  too  high.  It  was  decided  to  procure  new 
bids,    a    timber   flume   being   substituted    for   the    concrete. 

Newark.  N.  J. — Bids  will  be  received  until  July  18 
bv  Bd.  Street  &  Water  Comrs.  (Morris  R.  Sherrerd, 
Ch.  Engr.),  for  constructing  Meadow  L'rook  sewer  sys- 
tem Sect.  I.  The  following  is  about  the  amount  of 
work  to  be  done:  3,970  ft.  of  i8-in,.  double  strength 
pipe  sewer,  and  320  ft.  of  12-in..  2,370  ft.  of  10-in. 
and  7,120  ft.  of  8-in.,  deen  and  vide  socket  pipe  sewer; 
18,500  ft.  of  6-in.  vitr.  pipe  hous€  connections,  850  ft. 
of  6-in.  iron  pipe  house  connections,  1.250  ft.  of  8-in. 
iron  pipe,  3,000  ft.  of  8-in.  underdrain.  68  manholes 
complete,  including  1 7  junction  and  chimney  manholes, 
2  flush  tanks  comjilete,  200  cu.  yds.  excav.  for  brook. 
piiitijiing   station    complete. 


Trenton.  N.  J. — Bids  wil!  be  received  until  July  16  by 
the  Common  Council  for  constructing  a  sewer  in  a  por- 
tion of  Home  and  Walter  Aves.,  also  a  drain  in  portion 
of   Ohio   :\ve.      Harry   B.    Salter,   City   Clk. 

The  Common  Council  on  July  2  passed  ordinances 
providing  for  the  construction  of  sewers  in  Hillcrest, 
Sfuyvesant,  Parkside,  X.  Clinton,  Beechwood  and  Whit- 
aker    Aves. 

Amsterdam,  N.  Y. — Bids  will  be  received  until  July  17 
by  the  Sewer  Comrs.  (Almarin  T.  Young,  Secy.)  tor  fur- 
nishing material  and  constructing  a  15-in.  storm  sewer  in 
a  portion    of   Chestnut   St. 

Troy,  N.  Y. — l/ids  will  be  received  until  July  19  by 
Bd.  Contract  &  Supply  (Jas.  M.  Riky,  Clk.)  for  fur- 
nishing material  ana  constructing  665  ft.  of  20-in.  salt- 
giazed  vitr.  pipe  sewer  in  Defreest  Ave.,  including  4 
manholes,  4  catch-basins  and  216  ft.  6-in.  laterals ;  also 
650  ft.  8-in.  salt-glazed  vitrified  pipe  sewer  in  2  alleys, 
including  240  ft.  6-in.  laterals  and  3  manholes. 

Henderson,  N.  C. — It  is  reported  tha  bids  will  be  re- 
ceived until  July  24  hy  Henry  T.  Powell,  City  Clk..  for 
constructing  an  extension  to  the  sewer  system. 

Wahpeton,  N.  D. — VVm.  R.  Purdon,  City  Aud.,  writes 
that  the  proposed  sewers  to  be  constructed  tn  Dist.  4 
will  cost  about  $7,000.  Engineer,  Saml.  Crabbe,  of 
Fargo. 

*Lebatton,  O. — M.  E.  Gustin,  Village  Clk.,  writes 
that  the  contract  for  constructing  sanitary  sewers  (bids 
opened  July  1 )  has  been  awarded  to  Gough  &  Co.,  of 
Muncie,   Ind.,   for  $10,182. 

Youtigstown,  O. — Bids  will  be  received  until  July  19 
by  the  Bd.  Pub.  Service  (W.  H.  McMillin,  Clk.),"  for 
furnishing  material  and  constructing  a  sewer  in  a  por- 
tion of  Summit  St.   and  a  portion  of  E.   Federal   St. 

Bucyrus,  O. — It  is  stated  that  bids  will  be  received 
until  July  19  by  Chas.  Meyer,  Clk.  Bd.  Infirmary  Dirs., 
for    constructing    a    sewage    disposal    plant. 

New  Bremen,  O. — Bids  will  be  received  by  A.  M. 
Steinebrey,  Village  Clk.,  until  Aug.  3  for  about  16,000  sq. 
yds.  paving,  etc.,  on  different  streets;  also  for  about 
3,000  ft.  of  sanitary  sewers,  as  advertised  in  The  Engi- 
neering  Record. 

Medina,  O. — It  is  reported  that  bids  will  b?  received 
until  July  22  by  O.  O.  Van  Deusen,  Village  Clk.,  for 
$23,000   general  sewer  bonds. 

Bids  will  .^e  received  until  July  16  by  the  Village 
Council     for     constructing     sewsrs     and    sewage     disposal 
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works,  as  advertised  in   The   Engineering   Record.     O.   O. 
Van    Deusen,   Village   Clk. 

Salem,  O. — Bids  will  be  received  by  the  E'd.  of  Pub. 
Service  until  July  17  for  furnishing  material  and  con- 
structing a  trunk  line  sewer  as  advertised  in  The  En- 
gineering   Record. 

*Delphos.  0. — The  contract  for  building  new  sewer 
system  (bids  opened  June  21)  is' reported  to  have  -been 
awarded  to  Paul  &  Kerschner,  of  Dayton.  H.  Ricker 
&  Sons,  of  Delphos,  secured  contract  for  furnishing 
the  tiles. 

*Youngstotcn,  O. — Jas.  Kane  is  reported  to  have 
secured  contracts  for  constructing  sewers  In  Caldwell, 
Manning  and  Wells  Sts.  of  the  Riverview  Sect.,  Xo.  1, 
for  $17,200.  and  for  sewers  in  Belle  Ave.,  Central,  Park- 
wood  and  Manning  Aves.  and  Crescent  St.,  Riverview 
Sect.,   -No.   2,   for  $7,180. 

Frederick,    Okla. — .S"ee    "Water." 

Harrisburg.  Fa. — The  following  are  reported  to  be 
the  bids  opened  on  July  s  by  the  Bd.  of  Pub.  Wks.  for 
constructing  Mish  Hollow  sewer:  Henry  Opperman, 
Harrisburg.  ??6.344;  Geo.  B.  Stucker,  $38,189;  Brady 
&•  Snavely.  $39t203,  and  Thos.  B.  Bryson,  New  York, 
N.    Y.,    $48,077- 

Greenville,  Pa. — We  are  informed  that  new  bids  will 
be  received  by  J.  M.  Hittle,  Boro.  Secy.,  until  July  16 
for  constructing  about  468  ft.  18  in.  and  1,793  ft.  of 
20-in.  terminal  sewer  and  about  2.8  miles  of  sanitary 
sewers,   8,    10,    12,    18  and  20-in     diam. 


-The   City   Council    is   reported   to   have 
'idin 


*  Items  marked  thus  give  th4  names  of  parties  awarded  contracts. 


Allentown.    Pa.-  __. 

passed  an  ordinance  providing  for  the  issue  of  $118,000 
bonds  to  be  used  for  sewers,  paving,  the  purchase  of 
a    park    site    end    for    fire    department    purposes. 

McKees  Rocks.  Pa. — Bids  will  he  received  until  July 
1 6  by  J.  P.  Gillen.  Boro.  Clk.,  for  constructing  sewers 
in  Camp  St.  and  Thomson  Ave.  of  terra  cotta  (double 
strength)    pipe;    block    stone    or    brick    paving    on    Thorn- 
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ton   Arc.:  bridi  pariaa  on  Bell   .\ve.   and  Gillen   alley; 
carbine  _uid    tuick    pavitur   on    Grove.    Greydon 


aad    Eoa   Sts.      S.    L.    Gardner,    Boro.    Engr.,    Charticts 
and  Linden   Sts. 

FkHaJrlfkia,  Pa. — The  Subcomminee  reports  appor- 
tioiui>(  the  new  loan  of  $1,000,000  for  main  sewer  ex- 
trasiaa  in  aboat  iS  streets  were  rccommcnilcd  Uy 
Conacils*  Oml  on  June  jb.  Included  amonf  the  more 
iapoftant  items  is  the  extension  of  the  VN'issahickon 
tow-lcrel  intercepting  sewer  through  Fairmount  Park  to 
WalBiit  lane,  and  the  Wissahickon  high-level  cut-oS°  in 
StoUcy   St..    Huntinf    Park   .^ve.    and    Bristol   St. 

Bids  will  he  received  by  Geo.  R.  Stearns.  Dir.  Dept. 
Pab^  Wks..  until  July  23,  for  construction  of  sewers 
apfmrtenant  to  abolismment  of  grade  crossings  along 
hnt  of  toe  Phila.,  Gennantown  &  Norristown  R.  R. 
■ad  Richmond  branch  of  Phila.  &  Reading  Ry.  Con- 
tracts 101  to  107  iiKlusive,  as  advertised  in  The  Engi* 
neering  RecorxL     Coat  reported  to  be  about  $250,000. 

*£>iiaai<>fv  (.Scranlon),  Pa. — Spruks  Bros.,  518  .-Vlder 
St.,  ^o^r.iou,  is  reported  to  have  secured  contracts 
for  constructing  sewers  in  the  3d  and  6th  Wards  at 
$14,000  and  $24,000  respectively. 


BRIDGES, 

NtUt  Arramitd  AlphabtHcally  by  Slaltt. 

Woodland,  Cat. — Bids  will  be  received  until  Aug.  i 
at  Woodland  and  Fairfield  by  the  Clks.  of  Yolo  and 
Solano  Counties,  for  constructing  a  reinforced  concrete 
bridge  across  Putah  Creek,  consisting  of  three  115ft. 
spans.     C.   F.    Hadsall,  Clk.    Yolo  County,   Woodland. 

San  Josr,  Cal. — Bids  will  be, received  until  luly  22  by 
the  Bd.  of  Superw  at  San  lose  for  construcnng  a  con- 
crete bridge  over  Wildcat  Creek  at  Fruitvale  .\vc.  Henry 
.\.  Pfister,  Co.  Clk. 

'JactsonHlle,  Flo. — J.  W.  Richards,  Dyal-Upchurch 
HIdg.,  Jacksonville,  Engr.,  .\llantic  &  East  Coast  Ter- 
minal bo.,  writes  under  dale  of  July  -■,  that  the  con- 
tract for  erection  of  plate  girder  bridge,  approximately 
107-fl.  span,  has  been  awarded  to  the  Virginia  Bridge 
C"">.,  .\tlanta.  Ga.,  and  contract  for  the  erection  of 
freight  and  office  buildings  in  this  city,  has  been  awarded 
to  \V.  P.  Richardson  &  Co.,  of  Jacksonville.  Fla. 

Rcmr,  Cu. — It  is  stated  that  bids  will  be  received  by 
the.  Bd.   of  Co.   Conirs.    (J.    F.   Hillyer,  Clk.)    until  .\ug. 


,*.V<w  Britklon,   S.   I..  .V.    Y. — The  following  are  the  bids  opened  June  18  at    the    office  of    Geo.  Cromwell,    Pres. 

Richmond  Boro.  for  constructing  sewers  in  Tompkins  Ave.,  Sewer  Uist.  No.  tU,  in  ist  Ward:  (a)  John  F.  Clancy, 
40S  Bway.,  Long  Island  City  (awarded  contract);  (fr)  Murphy  Bros.,  25th  Ave.  and  Cropsey  Ave.,  Brooklyn;  (c) 
John  E.  Donovan.  Port  Richmond;  and  (d)  Jos.  Johnson's  Sons,  Bway.,   W^est  New  Brighton. 

'abed 

497  lin.  ft.  reinforced  concrete  sewer,  1  ft.  8  in.  x  a  ft  6  in $8.35  $8.00  $8.00  $8.50 

1.185  lin.  ft.  salt.glaaed  vitr.  20-in.  pipe  sewer 5.15  7.00  6.30  7.50 

i.a83  lin.  ft.  salt.glaaed  vitr.   i8-in.  pipe  sewer 4.50  '    6.00  6.55  6.25 

aja?  lin.  ft.  salt-glaicd  vtr.    15-in.  pipe  sewer 3.90  8.00  5.65  5.75 

«.J|9  lin.  ft.  sah-glaaed  vitr.  I2in.   pipe  sewer 3.20  4.00  5.50  4.50 

989  lin.   ft.  salt-glazed  vitr.    lo-in.  pipe  sewtr 2.50  2.00  4.00  4.00 

147  bn.  ft.  salt-glaxed  »itr.  8-in.  pipe  sewer '. 2.05  1.50  2.50  2.75 

aj  manholes  64.00  70.00  80.00  60.00 

a8  drop   manholes 102.00  120.00  175.00  150.00 

I   M  ft.   foundation    timber  and  planking » 40.00  35.00  60.00  40.00 

10  en.   yds.   concrete 11.00  7.50  10.00  10.00 

a  ctL  ydv  brick  masonry 15.00  14.00  15.00  20.00 

10  en.  yds.  additional  excav 80  5.00  1.00  1.50 

68  M   ft.  sheeting,  retained 25.00  7.00  1 .00  45.00 

J2  reinforced  concrete  receiving  basins,  with  iji-in.  galvanized  wrought-iron  bars.  180.00  150.00  125.00  100.00 

joo  aq.  ft.  add.   reinforcing  metal , .15  ,25  .05  .05 

50  lin.  ft.  additional  12-in.  vitr.  culvert  pipe.-. 2.50  2.00  i.oo  3]oo 

a  iron  hoods  for  basin  traps 9.00  5.00  10.00  sioo 

50  sq.   ft.  j-in.   blnestone  Sag 50  i.oo  .40  .50 

a  Tank  covers 25.00  10.00  5.00  8.00 

430  lin.   ft.  5Xi6-in.  bluestone  curb 1.25  1.00  1.25  1.25 

Totals $45,515  $58,103  $57,109  $58,581 


Providemct.  R.  /.— W.  F.  Slade,  Comr.  of  Pub.  \\ki., 
ia  reported  to  have  authorized  preliminary  work  to  be 
started  for  the  $60,000  improvement  at  Field's  Point 
in  connection  with  the  precipitation  plant,  at  which 
the   city's   sewage   is   treated. 

H'ocmoektt,  R.  /.—Bids  will  be  received  by  the  Bd. 
of  Sewer  Comrs.  until  July  18  for  about  1,500  ft.  8-in. 
ttnitary  sewer  and  about  600  cu.  yds.  rock  excav.  as 
advertised  in  The  Engineering  Record,  Frank  H.  Mills, 
City   Engr. 

Covington,  Tenn. — It  is  reported  that  bids  will  be  re- 
ceived until  July  22  by  F.  R.  Fisher,  Town  Recorder, 
for  $15,000  sewer  bonds. 

Bmtkamten,    Jntn. — See    "Water." 

Chattanoora,  Tenn, — ^The  two  lowest  bids  opened  on 
July  2  by  the  Bd.  of  Pub.  Wks.  for  constructing  sewers 
in  Disu.  7  and  9  were  submitted  hy  T.  J.  Shea,  of 
^ew  Orleaiu,  for  about  $84,500,  and  Guild  &  Co.,  of 
Chattanooga,  at  about  $88,750. 

Houtton,  lex. — The  City  Engr.  is  reported  to  have 
been  authorized  to  prepare  plans  and  specifications  for 
the  drains^  cf  streets  crossed  by  the  several  railways 
of  the  city  preliminary  to  the  remedying  of  the  drain- 
age of  the  entire  city  including  the  construction  of  two 
large  storm  sewers. 

Btammont,  Tex, — Local  press  reports  state  that  the 
Council  on  Trly  2  rejected  bids  recently  received  for 
the  constractioii  of  sewers,  and  the  work  will  be  done 
mder  sipcrvision  of  the  City  Engr.;  estimated  cost, 
»64.589. 

Benham,  Tex, — Plans  and  estimates  are  reported  as 
being  prepa,red  for  the  construction  of  a  sewerage 
syttem. 

Aberdeen,  IfuA.— Bids  will  be  received  until  July  24 
by  P.  F.  Clark,  City  Ok.,  for' constructing  sewers  in 
Sewer  Di*t*.  C  and  D,  to  consist  of  about  5  miles  vitri- 
fied clay  pipe  sewers,  from  6  to  24-in.,  with  lampholes, 
Y'i,  etc.;  manholes  to  be  of  concrete;  flush  tanks  to  be 
of  concrete,  with  the  Milltr  automatic  system.  H.  W. 
Tromman,  City   Engr. 

Olymfia.  H'ath.—Set  "Paving  and  Roadmaking." 

IHntHeU.    W.     Ka.— See    "Paring    and    Roadmaking." 

Ratine,  Wie. — It  is  stated  that  bids  will  be  received 
imtil  July  20  by  the  City  Clk.  for  rebuilding  and  low- 
ering sewer  in  a  portion  of  Washington  .\ve.  P.  H. 
CranoUy.    Llimn.    Bd.    Pub«  Wks. 

MUmamkee,  Wit. — Bid*  will  be  received  until  July  li 
by  B<L  Pub.  Wka,  (Chaa.  J.  Poetsch.  Chmn.)  for  con- 
■tmcang  brick  and   pipe   sewers  in  West  Sewerage  Dist. 

Waterumn,  Wit.—K.  B.  Parsons,  City  Engr.,  writes 
that  bads  are  wanted  until  July  20  for  the  construction 
of  a  sewerage  system,  to  cost  about  $10,000. 

'PtaUeniUe,  Wir.— Robt.  Nelson,  of  Kacine  has  se- 
cured the  contract  for  constructing  sewers  (bids  opened 
Tone  a»,  at  the  following  bid:  2,630  ft.  12-in.  pipe, 
85  ett.;  2,440  ft.  lo-in.  pipe.  90  cts.;  3.860  ft.  8-in. 
I»pe.  75  ct«.:  I.J40  ft.  6-in.  pipe.  70  rts.:  29  manholes, 
ea.  $33;  2  flosh  tanks,  ea.  $70;  12  ft.  6-in.  c.  i.  pipe, 
$1.25;  12  ft.  12-in.  c  i.  pipe,  $1.60,  and  200  cu.  yds. 
atone  ncn„  $$  cu.  yd.  J.  C.  Hughes  &  Co..  of 
Plattenrille.  secured  the  contract  for  the  septic  tank  at 
about  fi.550. 


5.   for   constructing  60-ft.    span  steel   truss   bridge   across 
Silver  Creek. 

Elberton,  Ga, — It  is  reportea  that  bids  will  be  received 
by  the  Comrs.  of  Elbert  and  Wilkes  Counties  until  July 
27  for  constructing  steel  bridge  across  Broad  River  at 
Bells  Ferry.      (Elberton,  C.   H.  of  Elbert  County.) 

Caldwell,  Idaho, — The  City  Council  is  reported  to  be 
considering  the  building  of  2  bridges  over  the  Indian 
Creek,  on  Bank  and  Kinible  .^ves.  The  bridges  will  be 
of  concrete  and  iron  and  will  involve  an  expenditure 
of  $15,000. 

Ottawa,  III. — The  McKinley  syndicate  and  the  city  of 
Ottawa  are  reported  to  be  considering  the  construction  of 
a  bridge  over  Illinois  River,  to  cost  about  $125,000. 

Wichita,  Kan. — It  is  stated  that  bids  will  be  received 
until  July  29  by  the  Bd.  Co.  Conirs.  at  the  office  of 
Claude  N.  Cartwright,  Co.  Clk.,  Wichita,  for  furnish- 
ing material  and  constructing  a  reinforced  concrete 
bridge    over    Arkansas    River    at    Douglas    Ave.,    Wichita. 

Williamsfort  Md. — On  application  of  the  Washington 
&  Berkeley  Bridge  Co.  the  Bd.  of  County  Comrs. 
are  stated  to  have  granted  permission  to  the  company  to 
erect  a  toll  bridge  across  the  Potomac  River.  The 
bridge  will   cost  about   $75,000. 

PittsHeld,  Mass. — We  are  informed  that  it  is  pro- 
posed to  build  a  concrete  bridge  over  outlet  near  Pon- 
toosuc  Lake  dam  to  cost  about  $5,000.  Engineer,  .Ar- 
thur  n.    Fainham,   of  Pittsfield. 

Bids  will  be  received  until  July  17  by  the  Bd.  Pub. 
Wks.  (Louis  B.  Cummings.  Clk.),  for  constructing  a 
concrete  arch  Liidtje  across  Housatonic  River  at  Mill   St. 

Boston,  Mass. — The  Bd.  of  -Mdcrmen  on  July  i  passed 
the  bill  providing  for  a  loan  of  $60,000  to  the  Bridge 
Dept.  for  the  reconstruction  of  Mt.  Washington  Ave. 
biidge. 

'Grand  Rnbids,  Mich, — L.  W.  ,\nderson.  City  Engr., 
writes  that  the  following  are  the  bids  opened  on  June 
20  for  constructing  superstructure  of  steel  hriige  over 
Grand  Riier  at  Ann  St.:  Elkhart  Bridge  &  Iron  Co., 
Elkhart,  Ind.,  $40,000;  Capital ,  Constr.  Co.,  Columbus, 
t)nio,  $38,750;  Attica  Bridge  Co.,  Attica,  Ind..  $40,995: 
Penn  Bridge  Co.,  Beaver  Falls,  Pa.,  $40,838:  Groton 
i>ridge  Co.,  Owosso,  Mich.,  $44,250;  Toledo,  Massillon 
Bridge  Co...  Toledo,  Ohio,  $39,300;  Cowing  Eng.  Co., 
C.eveland,  Ohio,  $41^90;  and  Joliet  Bridge  Iron  Co., 
Joliet,  111.,  $36,500  (awarded  contract).  Date  of  com- 
pletion Dec,  20,   1907. 

Hottiesburg,  Miss, — Separate  bids  will  be  received 
until  July  31,  at  the  office  of  the  City  Clk.,  for  the 
construction  of  4  teel  highway  bridge  over  Gordon's 
Creek,  spans  to  range  from  about  65  to  75  ft.,  to  be 
of  plate  girder  type,  30  ft,  wide.  J.  H.  Putnam,  City 
Engr. 

'Reno,  Kev,—W.  A.  Fogg,  Co,  Clk.,  writes  that  the 
contract  for  constructing  the  superstructures  of  two 
steel  bridges  across  Truckee  River  (bids  opened  June  24) 
has  been  awarded  to  Mervy-Elwell  Co.,  of  San  Fran- 
cico,  Cal.,  for  $8,250. 

Hackensack,  N,  J, — Bids  will  be  received  until  July  16 
by  th:  Finance  Com.  of  the  L'd.  of  Chosen  Freeholders, 
at  Hackensack  (Adolph  Kruger,  Chmn.).  for  $8n,ooo 
bonds  issued  to  construct  a  bridge  from  Court  .St.,  Hack- 
ensack, to  Court  St.,  Bogota.;  also,  same  date,  for  $18,000 
bonds  to  construct  a  bridge  across  the  Passaic  River  to 
replace  Wagaraw  Bridge.  ' 

Nevf  York  S,  Y, — "The  following  are  the  bids  opened 
on    July    a    by    Jas.    W.    Stevenson,    Comr.    of    Bridges, 


I. 'I  cutting  recesses  and  wells  for  additional  anchor- 
age in  West  and  East  .\nchor  Piers  of  Blackwell's  Islanl 
Bridge  over  East  Kiver.  bet.  Borough  of  Manhattan  and 
Queens:  Haggerty  Cont.  Co.,  215  W.  125th  St.,  $14,921: 
Williams  Eng.  &  Const.  Co.,  13  Park  Row,  $5,205;  anj 
Snare    ^    Triest    Co.,    143    Liberty    St.,    $24,440. 

Trenton,  .V.  /. — The  Board  of  Freeholders  is  stated 
to  have  decided  to  rebuild  the  bridge  over  the  .•Vssun- 
pink  Creek  at  Whitehead's  ilills.  The  repairs  will  con- 
sist of  steel  and  concrete  superstructure  and  a  com- 
plete concrete  floor.  The  floor,  piers  and  abuttments 
will  be  extended  in  order  to  make  the  bridge  20  ft. 
wide. 

AVtf  York,  N.  Y. — Bids  will  be  received  until  July 
2.J  by  Jas.  \V.  Stevenson,  Comr.  Bridges,  New  \  ork 
City,  for  making  test  Ixirings  at  the  site  of  a  new  bri.lge 
over  the  Kast  Kiver,  between  the  Boroughs  of  Manhattan 
and  Brooklyn:  also,  same  date  and  place,  for  the  con- 
struction of  trolley  railwa\'  approaches  to  the  Brooklyn 
Bridge,  in  the  lio'ro.  of  Brooklyn ;  also,  same  time  and 
place,  for  removing  columns  at  Sands  and  Washington 
Sts.,   in    the   Boro.    of    Brooklyn,    Brooklyn   Bridge. 

Columbus,  O, — Bids  will  be  received  until  Aug.  5  by 
the  Co.  Comrs.  for  furnishing  material  and  doing  the 
following  work:  Eng.  estimate  No.  753.  Constructing 
the  approaches  etc.,  to  the  Chillicothe  pike  bridge  over 
Big  \\"alnut  Creek  in  Hamilton  township;  Eng.  esti- 
mate No.  779.  Superstructure.  Eng.  estimate  No.  780. 
Substructure  of  the  Pegg  bridge  on  west  side  of  Olen- 
tangy  River,  Clinton  township.  Plans  ".A."  Eng.  esti- 
mate No.  781.  Superstructure  of  the  Pegg  bridge. 
Plan  "B."  Eng.  es'timate  No.  782.  Substructure  of 
the  Pegg  bridge.  Plans  "B."  Eng.  estimate  No.  783. 
Reinforced  concrete  arch  bridge,  Luten's  patent  for  the 
Pegg   bridge.      Plans    "C."      W.    C.    Cussins,    Co.    .\ud. 

"The  County  Comrs.  are  stated  to  have  opened  bids 
June  24  and  awarded  contracts  as  follows:  For  con- 
structing substructure  of  Leonard  .Ave.  viaduct  in  Ham- 
ilton Township  to  J.  ,\.  Tebingle  for  $20,819;  sidewalks 
and_  concrete  work  to  Schilling  Bros,  for  $12,863;  re- 
pairing roadway  leading  to  viaduct  to  Geigle  &  Games 
for   $8,908. 

Cleveland,  O, — Bids  were  opened  on  June  24  by  the 
Bd.   of  Pub.    Service   for  the  Eagle  .\ve.   S.   W.   Bridge: 

Substructure — Lowest  bidder,  Jos.  Duff  Constr.  Co.; 
Removal  of  old  structure,  $1,500;  2,000  cu.  yds.  excav., 
$1.25:  16,000  ft.  foundation  piles,  22  cts.;  2,400  cu.  yds. 
concrete  1:3:6  Portland  cement,  $6.50;  80  cu.  yds.  stone 
coping,  15  cts.;  and  3,000  cu.  yds.  grading,  20  cts.;  total, 
$24,920.  Totals  of  other  bids:  Wra.  Kupper,  $25,300; 
Hanahan  &  King,  $26,730;  C.  H.  Path  &  Son  Constr. 
Co.,  $27,900;  Northern  Ohio  Paving  &  Constr.  Co.,  $28,- 
400;  Garland  &  Hecker.  $28,540;  (Concrete  Steel  Constr. 
Co.,  $28,680;  Hunkin  Bros.  Constr.  Co.,  $28,712;  Alex. 
Tubman,  $32,010;  L.  Garrett,  Kent,  O.,  $37,070  (bidders 
of    Cleveland,   unless  otherwise   mentioned). 

Superstructure — (a)  130  tons  steel  and  iron,  per  ton; 
(o)  totals:  Interstate  Eng.  Co.,  Bedford,  O.,  a  $86,  b 
$11,180;  King  Bridge  Co.,  Cleveland,  O.,  a  $94,  b  $12,220. 

Chardon,  O, — Bids  will  be  received  until  July  29  by 
the  Comrs.  of  Geaugh  and  Cuyahoga  Counties,  'at  Char- 
don, for  furnishing  material  and  constructing  and  re- 
-airing  several  bridges  and  the  abutments  at  the  iron 
iridee  on  Bainbridge  Road.  Julius  C.  Dorn,  Clk.  Co. 
Comrs. 

Mt  Cilead  0,—lt  is  reported  that  bids  will  be  re- 
ceived until  July  16  for  construction  of  superstructure  of 
steel  bridge  over  Whetstone  Creek,  Washington  Town- 
ship.    W.   C.   McFarland,  Co.  Aud. 

St,  Clairsville,  O, — Bids  will  be  received  by  A.  W. 
Beatty,  Co.  Aud.,  until  July  22,  for  superstructure,  sub- 
structure and  concrete  culverts  for  county  bridges,  ac. 
cording  to  reports. 

Sandusky,  O.—It  is  stated  that  bids  will  be  received 
by  the  Board  of  Commissioners  of  Erie  County  until 
July  16  for  substructure  and  superstructure  of  a  bridge 
over  Mills  Creek,  on  Monroe  St.  Chas.  Kubach,  Co. 
Aud. 

New  Winchester,  O.—It  is  stated  that  bids  will  be 
received  until  July  17  by  H.  N.  Oberlander.  Chmn.  Bd. 
Co.  Comrs.,  for  constructing  an  iron  bridge  near  New 
Winchester.      J.    I.    Smith,    Co.    .\ud. 


g; 


'Items    marked    thus   give    the    names    of    parties    awarded    contracts. 


Clexeland,  0.—R\As  will  be  received  until  July  27 
by  the  Bd.  Co.  Comrs.  (Julius  C.  Dorn,  Clk.)  for  con- 
structing a  concrete  steel  culvert.  Chagrin  Falls  Town- 
ship,  per   report   No.    1503. 

Philadelphia,  Pa.— Councils'  Com.  on  Surveys  on  Tune 
26  approved  ordinances  providing  for  new  bridges  in 
different  parts  of  the  city.  The  full  list  of  new  bridges 
to  be  built  and  old  ones  to  be  repaired  is  as  follows: 
Widening  Chestnut  St.  Bridge  over  Schuylkill  River, 
raising  approaches  and  building  a  bridge  over  30th  St , 
$290000;  Belmont  and  Girard  .\ve.,  over  Pennsylvania 
K.  K.,  $85,000;  Columbia  Ave.,  over  Connecting  Ry., 
$54,100;  Wyoming  Ave.,  over  Frankford  Creek,  $140,000; 
1 2th  St.,  under  Connecting  Ry.,  $70,000;  to  widen  Chest- 
nut St.  Bridge,  raise  approaches  and  build  bridge  over 
S.i'  J' t.*^'.°''"'°,\  Bclfield  Ave.,  under  Tabor  branch 
Phila.  &  Reading  Ry  $50,000;  Large  St..  under  Frank- 
ford  branch  Phila.  &  fteading  Ry.,  $40,000;  29th  St. 
ami  .Montgomery  Ave.,  over  Connecting  Ry.,  $82,000; 
66th  .Ave.,  North  over  North  Penn  Ry.,  $26,000;  Wood- 
land Ave.,  over  Cobbs  Creek,  inter-county  bridge,  $36,- 
000;  54th  St.,  over  Philadelphia,  Baltimore  &  Washingg- 
m"i  •  «-„»-t4.ooo;  Ontario  St.,  under  Richmond  branch 
Phila.  &  Reading  Ry.,  $40,000;  Montgomery  Ave.,  over 
Connecting  Ky.,  $64,000;  Roberts  Ave.,  over  Connecting 
Ry.,  $40,000;  6ist  St.,  over  Baltimore  &  Ohio  R.  R.,  $25,- 
000;  62d  St..  ov-er  Phila.,  Washington  &  Baltimore  R.  R., 
$50,500.  Of  the  total  bridge  cost  the  city  will  bear 
$1,000,000,  the  railroads  concerned  assuming  the  re- 
mainder. Most  of  the  bridges  will  be  cntirelv  new  con- 
necting districts  that  have  hitherto  had  no  direct  means 
of  communication  with  each  other. 

Newcastle  fa.— Bids  will  be  received  until  July  16 
by  the  Co.  Comrs.  (John  F.  Pitts,  Chmn.),  at  New  Castle, 
for  constructing  the  following  bridges;  2.span  steel  bridge 
over  Slii>pry  Rock  Creek,  in  Slippery  Rock  Township:  i- 
span  superstructure  of  reinforced  concrete  bridge  over 
Jameson  s  Run,  I'laingrove  Township;  isnan  superstruc- 
ture of  reinforced  concrete  bridge  over  Brush  Run,  in 
Slippery  Rock  Township;  i-span  steel  superstructure  with 
concrete  substructure  over  Little  Beaver  Creek,  in  Little 
Heaver  Township;  concrete  .arch  in  North  Beaver  Town- 
ship over  Chamber's  Run;  i-span  reinforced  concrete 
over  Potter's  Run,  in  Washington  Township:  isnan  re- 
inforced concrete  in  Wayne  'Township,  village  of  Wur- 
temburg. 
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Kittanmng,  Pa. — It  is  stated  that  bids  will  be  received 
bv  the  Co.  Comrs.  (Benj.  Oswald,  Clk.)  until  July  i8, 
for  masonry  work  in  connection  with  bridges  over  Sugar 
and   Pine   Creeks. 

Wheatland,  Fa.— The  City  Council  is  stated  to  have 
passed  an  ordinance  giving  the  Shenango  Iron  &  Steel 
Co.    the   right   to   build   a   steel   bridge   over   Council   Ave. 

Wilkesharre  Fa.— Bids  will  be  received  until  July  i8 
by  Jas.  M.  Norris,  Co.  Compt.,  Wilkesbarre,  for  re- 
pairing and  reconstructing  bridge  over  Mill  Creek  on 
Mock   St.   m  Miners  Mills  Boro. 

Easton,  ra. — At  a  joint  meeting  of  the  Comrs.  of 
Nortnampton  and  Lehigh  Counties  oh  June  28  it  was  de- 
cided to  build  a  reinforced  concrete  bridge  over  Mono- 
easy  Creek  }fct.  Bethlehem  and  West  Bethlehem;  it  will 
be  60  ft.  wide,  having  2  sidewalks  8  ft.  in  width  and 
2  trolley  tracks  in  center.  L.  A.  Francisco,  of  Easton, 
and  the  County  Engineer  of  Lehigh,  R.  S.  Rathbun,  of 
Allentown,  were  ordered  to  prepare  plans  and  specifica- 
tions for  the  bridge  as  soon  as  possible,  and  present 
them  to  the  two  Boards  of  Comrs.  for  approval.  The 
structure  will  be  about  460  ft.  long  and  67  ft.  from  water 
level  to  roadway.  In  all  probability  5  arches  of  about 
80  ft.  span  will  be  used.  The  cost  will  be  from  $90,000 
to  $100,000.  Wnen  the  plans  are  approved  the  contract 
will   be  let  by   Northampton   County,  at   Easton. 

Harrisburg,  Pa. — The  following  are  the  bids  opened 
on  July  5  by  the  Bd.  of  Pub.  Wks.  for  the  reconstruc- 
tion of  Mulberry  St.  bridge  of  reinforced  concrete: 
McCormick  &  Co..  Philadelphia.  $260,046;  Coder  &  Mil- 
ler. Harrisburg,  $299,486,  anad  Scofield  Co.,  Philadel- 
phia, $475,558. 

Nasonville,  R.  I. — Bids  will  be  received  until  July  18 
by  Seagrave  &  Lincoln,  Engrs,  35  Commercial  Bldg., 
Woonsocket,  for  constructing  a  stone  arch  bridge  over 
Branch  River  at  Nasonville.  Wm.  Orrell,  Chmn.  Com., 
Burrillville. 

Memphis,  Tenn. — Bids  will  be  received  until  July  :6 
by  unnis  M.  Douglass,  City  Register,  for  constructing  a 
reinforced  concrete  deck  for  the  Madison  Ave.  bridge 
.  over  Bayou  Gayoso.  The  deck  is  about  40x66  ft.  and 
will  contain  approximately  200  cu.  yds.  concrete  and 
20,000    lbs.    of    steel   reinforcements. 

*Bryan,  Tex. — The  Commissioners  Court  is  reported 
to  have  awarded  the  contract  for  building  the  iron 
bridge  across  the  Brazos  River  at  Koppe's  Ferry  to 
the  Missouri  Valley  Bridge  Co.,  of  Kansas  City,  for 
$17,190. 

Kaukautia,  Wis. — It  is  reported  that  bids  will  be  re- 
ceived by  L.  C.  Wolf,  City  Clk.,  until  July  16,  for  the 
construction  of  a  stone  arch  bridge  across  RusselJ  tail- 
race. 

Wawanesa,  Man. — It  is  reported  that  bids  will  be 
received  by  J.  W.  Rathwell  until  July  20  for  construct- 
ing steel   bridge   with  concrete  foundations. 

Santiago,  Chile  So.  A. — The  Government  of  Chile  will 
erect  several  bridges  in  Chile,  and  bids  for  same  will  be 
received  at  the  Ministry  of  Industries  and  Public  Works 
in  Santiago  until  Sept.  30.  Specifications  may  be  exam- 
ined at  the  Legation  in  Chile,  Washington,  D.  C,  and 
at  the  office  of  Wessel,  Duval  &  Co.,  25  Broad  St.,  New 
York,    N.    Y. 

PAVING  AND  ROAD   MAKING. 

Notes  Arranged  Alphabeticaily  by  States. 

Pine  Bluff,  Ark. — The  paving  of  portions  of  3d  Ave. 
and   Walnut   St.  with  brick  is  reported  contemplated. 

Denver,  Colo. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Wks.  (G.  E.  Randolph,  Pres.)  until  11  A.  M.  July 
16,  for  paving  and  otherwise  improving  Broadway  Pav- 
ing Dist.  No.  3.  Pavement  will  consist  of  2-in.  sheet 
asphalt  wearing  surface,  i  in.  binder  and  5  in.  concrete 
bas**;  brick  gutters  will  be  30  in.  wide  set  in  ^  in  Port- 
land cement  mortar  on  a  4  in.  concrete  base.  J.  B. 
Hunter.  City  Engr.,  is  Engr.  in  charge;  probable  cost  of 
work,  $69,218. 

The  Bd.  of  Pub.  Wks.  on  June  25  is  reported  to  have 
received  bids  as  follows  for  grading,  curbing  and 
improving  the  Evans  Improvement  Dist..  which  will 
begin  at  Broadway  and  W.  Colfax  Ave.,  and  extend  to 
Cherry  Creek :  J.  Fred  Roberts,  $51,217;  the  National 
Const  r.  Co..  $52,144;  the  Commonwealth  Constr.  Co., 
$59,646,  and  the  Gaffey  &  Keefe  Co.,   $58,463. 

_  IVaterbury,  Conn. — The  State  Senate  has  passed  the 
bill  authorizing  this  city  to  issue  $150,000  street  im- 
provement   bonds. 

Stamford,  Conn.—Jt  is  reported  that  the  City  Treas. 
will  receive  bids  until  Aug.  i  for  $50,000  street  paving 
bonds. 

^Washington,  D.  'C. — Geo.  B.  Mullin  is  reported  to 
have  submitted  the  lowest  bid,  at  $1 1,742,  for  grading 
and  regulating  portions  of  Newark,  Kenyon,  Chesapeake 
and   other  streets. 

Jacksonville,  Fla. — Bids  will  be  received  until  July 
22  by  the  Bd.  Pub.  Wks.  for  grading  an  area  approxi- 
mately 24.380  sq.  yds.,  furnishing  and  placing  in  posi- 
tion 9,992  lin.  ft.  stone  curbing  and  52  circular  corner 
stones  of  a  radius  of  6  ft.  and  furnishing  and  laying 
24,380  sq.  yds.  vitrified  paving  blocks  on  Florida  Ave. 
and    Forsyth   St.      Philip    Priolean,   City   Engr. 

Danville,  III. — It  is  stated  that  bids  will  be  received 
until  July  20  by  M.  J.  Barger,  Treas.  Danville  Branch 
N.    H.    D.    V.    S.,    for    repairing   concrete    walks. 

*Quincy,  111. — Henry  Rees  is  reported  to  have  secured 
the  contract  for  paving  a  portion  of  2d  St.  with  brick 
at    $i.47j.i    per   sq.    yd. 

'^Charleston, ^  III. — Geo.  W.  Brewer,  of  Charleston,  is 
reported  to  have  secured  the  contract  for  paving  Jack- 
son  St.,   for  $7,768. 

Oak  Park,  7//.— B.  C.  Brandstadt.  Secy.  Bd.  Local 
Imfrov.,  writes  that  bids  will  be  received  on  July  16 
for  the  construction  of  169,000  sq.  ft.  of  concrete  side- 
walk. 

Tipton,  Ittd. — The  Comrs.  of  Tipton  County  will,  it 
is  reported,  receive  bids  until  July  26  for  the  construc- 
tion of  gravel  road  No.  1  in  Cicero  Township.  Length 
of   road   10,560   ft.     J.   F.   Barlow,  Co.  Aud. 

Covington,  Jnd. — It  is  stated  that  the  Comrs.  of 
Fauntain  County  will  receive  bids  until  "Aug.  6  for  the 
construction  of  5  separate  gravel  roads  in  Jackson 
Township  aggregating  9.8  miles.  Wm.  B.  Gray,  Co. 
Aud. 


New  Castle,  /nrf.— The  Town  Board  will,  it  is  re- 
ported, receive  bids  until  July  16,  for  grading  and 
gravehnK  and  layiing  cement  walks  on  C  and  D  Aves. 
G.   E.  Malim.  Clk. 

Kokomo,  Ind. — It  is  stated  that  Morton  Linden,  Union 
Monroe  and  East  Sts.  are  to  be  paved  with  brick  and 
cement   sidewalks  to  be  constructed  thereon. 

The  Comrs.  of  Howard  County  are  stated  to  have 
granted  petitions  for  44  gravel  roads,  in  all  over  100 
miles.  Bids  will  be  in  orde*-  as  soon  as  plans  and  speci- 
fications can  be  made. 

..iuncie,  Ind. — Resolutions  have  be«i  passed  for  the 
improvement  of  E.  Adams,  E.  Charles,  W.  Seymour  Sts. 
with  brick,  20,000  sq.  yds.;  also  for  resurfacing  of  E. 
Main,  W.  Jackson  and  N.  High  Sts.  with  sheet  asphalt, 
about    6,000   sq.    yds.     John    O.    Potter,   City  Engr. 

*Brazl,  Ind. — Michaels  &  Minnick,  of  Muncie,  are  re- 
ported to  have  secured  the  contract  for  constructing 
cement  sidewalks  on  Depot,  W.  McDonald,  Hendrix, 
Illinois,  Tennessee  and  Vermont  Sts.,  prices  per  lin.  ft. 
range  from  45  cts.  to  58  cts. ;  paving  with  brick  alley 
north  of  High  School,"  at  $1.54  per  ft.;  Kitkpatrick 
Bros.,  of  Greenfiield^  are  stated  to  have  been  awarded 
contracts  for  constructing  cement  sidewalks  on  W.  Shat- 
tuck,  Morton  Sts.,  at  ^7  to  60  cts.  per  lin.  ft.,  and  pav- 
ing Blaine  St.  and  First  Alley  south  of  National  Ave. 
with  brick,  at  $1.25  and  $1.29  per  sq.  yd.;  Ralph  M. 
Campbell  secured  the  contract  for  cement  sidewalks  on 
Park,  W.  Halbert,  Compton  Sts.  and  N.  First  Ave.,  at 
53    and    54    cts.    per    Hn.    ft. 

Des  Moines,  la. — O.  P.  Herrick  Constr.  Co.  is  -re- 
ported to  have  submitted  to  the  Bd.  of  Pub.  Wks. 
July  3  bids  as  follows:  3d  St.,  2,417  sq.  yds.  brick 
at  $1.44;  13th  St.,  z,z^6  sq.  yds.  brick  at  $2.12;  2d 
St.,  3,608  sq.  yds.  brick  at  $1.44  and  $1.74  (price 
given    per    sq.    yd.). 

Bids  will  be  received  until  July  30  by  Bd.  Pub.  Wks. 
(W.  W.  Wise.  Chmn.),  for  about  1,225  lin-  ft.  curb- 
ing with  Portland  cement  on  W.  1 6th  St. ;  combined 
curb  and  gutter  (Portland  cement);  about  1,800  lin.  ft. 
on  W.  26th  St.,  and  2,199  lin.  ft.  on  6th  Ave.  and 
6th  Ave.  bridge;  paving  with  No.  i  repressed  vitrified 
brick  on  6-in.  Portland  cement  foundation,  and  Port- 
land cement  top  filler  on  W.  12th  St.,  4,403  sq.  yds., 
and    E.    ist   and    E.   2d    Sts.,    11,168    sq.   yds. 

Greensburg,  Ky. — L.  W.  Coakley,  Treas.  of  the  Green 
County  Turnpike  Co.,  writes  that  the  date  of  opening 
of  bids  for  constructing  a  pike  about  11  miles  in  length 
has  been   extended   from  July    i    to  .\ug.    i. 

*MayHcld,  Ky. — Chas.  B.  Quinn  is  reported  to  have 
secured  the  contract  for  paving  with  brick  a  portion  of 
Broadway   at   $1.98^    per   sq.   yd. 

*Baltimore,  Md. — The  contract  for  paving  portions  of 
Catherine  and  HoIIins  Sts.  (bids  opened  July  3)  has 
been  awarded  to  Filbert  Paving  &  Const.  Co.,  18  Build- 
ers Exchange  Bldg.,  Baltimore,  at  $2.20  per  sq.  yd.  for 
sheet   asphalt;   total   cost   $17,016. 

Bids  will  be  received  until  July  17  by  the  Bd.  of 
Awards  (J.  Barry  Mahool,  Pres.)  for  grading,  curbing, 
guttering  and  paving  with  Macadam  a  portion  of  Fern 
Hill  Avf. 

Upper  Marlboro,  Md. — Bids  will  be  received  until 
July  16  by  th  Co.  Comrs.  (Henry  St.  J.  L.  Briscoe, 
Clk.)  at  Upper  Marlboro  for  improving  the  public 
highway  between  District  Line  and  Seat  Pleasant,  known 
as  Central  Ave.,  Sect,  i,  by  grading  and  macadamizing 
about   1/2    mile   of  road. 

Towson,  Md. — E.  S.  Bosley,  Clk.  Highway  Com.,  writes 
that  J.  F.  Parks,  of  Timonium,  bid  on  Tune  27  $12,965 
for  macadamizing  about  2^  miles  of  the  Oregon  Rd., 
.Sec.  A  and  B,  and  the  Falls  Rd.,  Sec.  A.  Contract  not 
yet  awarded. 

Hagerstown,  Md. — ^Bids  will  be  received  until  July 
;3o  by  Luther  Pelerman,  Clk.  Bd.  Aldermen,  for  pav- 
ing a  portion  of  S.  Potomac  St.  with  sheet  asphalt.  A 
guarantee  to  keep  said  street  in  repair  is  to  be  sub- 
mitted with  bid.  A  separate  bid  required  for  each  5, 
10    and    15    year    period. 

Boston^  Mass. — The  Bd.  of  Aldermen  on  July  i  passed 
the  loan  bill  providing  $400,000  for  street  improvements 
and   $250,000    for  the   Street    Layingout   Dept. 

The  following  are  the  lowest  bids  opened  on  July 
2  by  the  Masachusetts  Highway  Comr.  for  State  high- 
ways :  Canton  Road,  L.  C.  Carchia,  $6,360 ;  Becket 
Road,  R  F.  Hudson,  $3,831;  Williams  and  Goshen 
Roads,   Worcester  Broken   Stone  Co.    $4,771. 

Bids  will  be  received  until  July  16  by  the  Massachusetts 
Highways  Comrs.  at  E'oston  for  building  a  section  of 
hicrhway  in  the  town  O'f  Bridgewater,  3,700  ft.;  in  the 
town  of  Southbridge,  4,100  ft.,  and  surfacing  4,000  ft. 
in   Northampton,   and   3,500   ft.   in   Southampton. 

Detroit,  Mich. — Bids  will  be  received  until  July  16 
by  the  Dept.  Pub.  Wks.  (J.  J.  Haarer,  Comr.)  for  fur- 
nishing and  dehveriing  f.  o.  b.  cars  in  the  city's  West- 
ern Dist  yard,  or  f.  0.  b.  on  any  spur  track  or  siding, 
creosoted  blocks  of  best  quality,  sufficient  to  pave  about 
24,p00  sq.  yds.  Bidders  will  furnish  their  own  specifi- 
cations and  formula,  of  their  treatment  given  their 
blocks;  also  to  fuinish  a  s-yr.  guarantee  of  the  blocks 
when   laid  in  pavement 

Commissioner  Haarer  is  reported  to  have  opened  bids 
on  June  20  for  paving  (a)  Earned,  (6)  Brady  (c)  Wat- 
son, id)  Propelle,  and  (e)  Hastings  Sts.,  the  following 
being  the  lowest  bidders :  Thos,  E.  Currie,  creasoted 
block,  a  $9,863,  brick,  d  $11,392,  medina,  e  $2,826;  W. 
W.  Hatch  &  Sons,  creosoted  block,  c  $16,294;  Jas.  Han- 
ley,  40  Fort   St.,  W.,  with  brick,  c  $6,081. 

*Lansing,   Mich. — The  contract   for  paving  South   St. — 
iwo    blocks — has    been    awarded    *o       '      " 
$5,992- 


r 


E.    Fitzpatrick, 


*-S'(.  Paul,  M.inn. — The  County  Board  on  June  20  is 
is  stated  to  have  awarded  the  following  contracts  for 
road  improvements:  James  Forrestal,  Scandinavian  Amer- 
ican Bank  Bldg. — Lexington  Road,  $13,985;  Dale  St. 
Road,  $6,260;  St.  Paul,  White  Bear  and  Bald  Eagle 
Road  in  village  of  White  Bear,  $5,531;  second  section 
of  North  St.  Paul  Road.  $4,930;  Minnehaha  Road,  $3,260; 
Lake  Ave.  from  White  L'ear  village  limits  to  east  county 
line,  $3,465.  Thornton  Bros. — f-irst  section  of  North 
St.  Paul  Road,  $2,134.     Lane  &  Nelson — Bald  Eagle  Lake 

Road,    $2,906.      The    County  Auditor   is  reported   to   have        -„- 

been    directed    to    receive    bids    for    the    i:.dgerton    Road    on   Chelsea   section,   between   W.   igth   and   W.  "23d   Sts., 


work   and   the   grading   of  Bald    Eagle   Lake  Avenue,   as 
the   bids   received    were   considered   too  high. 

•The.  contract  for  resurfacing  with  asphalt  a  portion 
of  St.  Peter  St.  is  reported  to  have  been  awarded  to 
Barber  Asphalt  Paving   Co.  at  $22,503. 

Grand  Rapids^  Minn. — It  is  reported  that  bids  will 
be  received  until  July  18  by  M.  A.  Spang,  Co.  Aud., 
for  constructing  Oaks  Rd.,  also  a  portion  of  Vermilion 
Cq.   Rd. 

*Savannah,  Mo. — ^J.  E.  Schnitzins,  City  Engr.,  writes 
that  the  following  arc  the  bids  opened  on  July  i  for 
13.^75  sq.  yds.  vitr.  block  on  5  in.  concrete  asphalt  fill 
(price  given  per  sq.  yd.):  B.  F.  Halscy,  St.  Joseph, 
$2.34;  Bryon  Kelly,  St.  Joseph,  $2,42^^;  and  Fred  M. 
Clark,    Savannah,   $2.18    (awarded   contract). 

"Vicksburg,  Miss. — The  Southern  Paving  &  Constr.  Co., 
of  Nashville,  Tenn.,  is  reported  to  have  secured  the  con- 
tract for  paving  a  portion  of  S.  Washington  St,  for 
about  $20,000. 

Kansas  City  Mo. — Bids  will  be  received  until  Tuly  18 
by  the  Bd.  of  Pub.  Wks.  for  constructing  brick  pave- 
ment on  portions  of  4  alleys,  paving  with  asphalt  on  por- 
tions of  several  streets,  including  Pennsylvania  Ave., 
Genesee,  Kirkwood,  McC^ee  and  25th  Sts.,  constructing 
artificial  sidewalks  on  portions  of  several  streets,  in- 
cluding Wiiite  Ave.,  Norledge  PI.,  Campbell,  Locust  and 
22d  Sts.     R.  A.  Harper,  City  Engr. 

Butte,  Mont. — Alex.  Leggat,  City  Engr.,  writes  that  he 
wishes  'to  procure  samples  of,  ana  data  regarding  paving 
material,  particularly  such  as  is  adapted  to  stand  under  a 
very   heavy   traffic   on   a  steep   grade. 

Dublin,  N.  H. — -Bids  will  be  received  until  July  16  by 
the  Selectmen  and  Road  Agt.  of  the  town  of  Dub- 
lin for  building  a  road  from  Dublin  village  to  Harrisville 
R.    R.   station. 

Concord,  N.  H. — ±>ids  will  be  received  until  July  25  by 
A.  W.  Dean,  State  Engr.,  Concord,  for  grading  and  sur- 
facing with  gravel  6,000  ft.  of  road  in  Tilton,  and  4,500 
ft.  in  the  town  of  Belmont. 

Railway,  N.  J. — Bids  will  be  received  until  Aug.  i  by 
the  Road  Com.  of  the  Bd.  of  Chosen  Freeholders  at 
Elizabeth,  for  constructing  telford  and  macadam  .  stone 
roads  on  St.  George  Ave.  and  on  Leesville  Ave.,  in  the 
city  of  Rahway.  The  estimated  quantities  include  10,222 
sq.  yds.  2-in.,  467  sq.  yds.  6-in.,  and  6,159  sq.  yds.  12-in. 
macadam,  and  1,400  sq.  yds.  12-in.  Telford  macadam 
pavement.  Jacob  L.  Bauer,  Co.  Engr.,  215  Broad  St., 
Elizabeth. 

*New  Brunswick,  N.  /. — John  Ginder  &  Son,  of  Tren- 
ton, is  reported  to  have  secured  the  contract  for  re- 
paving   with    trap   rock   a  portion   of   Dennis   St.    at   $2.25 

per   sq.   yd. 

Bogota,  N.  /.— H.  P.  Ross,  Boro.  Clk.,  writes  that 
bids  will'  be  received  on  July  23  for  paving  with  mac- 
adam and  for  bluestone  flag  and  curb;  cost  about 
$15,000.  Engineer,  Lemuel  Lozier,  of  Hackensack.  P. 
F.   Hopper,  (fhmr.   Street   Com. 

Irvington,     N.    J. — Bids    will    be    received    until    July 
16   by    M.    Stockman,    Town    Clk.,    for   grading   and    flag-  . 
ging   portions   of    Berkshire    PI.,    Normandy    PL,    Rosehill 
PL,   14th,    15th  and  Oak   Aves.   and  Coit   St. 

Rutherford,  N.  7.— The  Borough  Council  is  stated 
to  have  passed  ordinances  providing  for  the  grading 
and  curbing  of  Highland,  Cross,  Riverside  and  Jackson 
Aves.,    and    constructing    sidewalks    on    Morse    Ave. 

Jersey  City,  N.  /.—The  Street  and  Water  Bd.  is 
stated  to  ha\e  approved  specifications  for  the  follow- 
ing improvements;  Colgate  St.  with  Belgian  block, 
Van   Reypen   St.  with  asphalt,  and  Gian   Ave. 

Bids  will  be  received  until  July  5  by  the  Bd.  Street 
and  Water  Comrs.  (Geo.  T.  Bouton,  Clk.),  for  paving 
with  Belgian  713  sq.  yds.  on  Colgate  St.,  and  with 
asphalt  900  sq.  yds.  on  Van  Reypen  St..  and  1,383  sq. 
yds.    on   Graham    st. 

Harrison  N.  > . — Bids  will  be  received  until  July  24 
by  Robt.  T.  Shore,  Town  Clk.,  for  grading  and  mac- 
adamizing portions  of  Underbill,  Harrison,  Pleasantridge 
and   Maniaroneck  Aves.,   Lake  and   West  Sts. 

Dobbs  Ferry,  N.  Y. — It  is  reported  that  bids  will  be 
received  until  July  20  for  $125,000  street  improvement 
bonds. 

Owego.  N.  Y. — Bids  will  be  received  by  the  Bd.  of 
Village  Trus.  until  July  22  for  laying  10,000  sq.  yds. 
brick  pavement  on  'concrete  base  as  advertised  in  The 
Engineering    Record. 

Genez-a,  N.  Y. — The  following  bids  are  reported 
opened  June  27  b;^  S^.  °^  I*"b.  Wks.  for  paving  Cherry 
and  Lyceum  Sts.,  Elmwood  Ave.  and  Elmwood  PL, 
requiring  14,000  sq.  yds.  brick  and  asphalt,  S,ooo  cu. 
yds.  excav.,  10,200  Im.  ft.  tile.  etc..  a,  Metropolitan 
block ;  b,  Mack  block ;  c.  Corning  block ;  d,  F.  &  B. 
block;  John  R.  Baxter,  of  Utica,  a,  $41,968;  b,  $41,- 
833;  c,  $38,172;  d,  $18,099;  H.  C.  Schroeder,  of  Roch- 
ester, a,  $43,818;  b,  $41,784;  c,  $41,784;  Mulderry  Bros., 
of  Albany,  a  and  b,   $48,766;   c.  $46,596. 

Buffalo,  N.  Y. — Separate  bids  will  be,  received  until 
July  16  by  F.  G.  Ward.  Comr.  Dept.  Pub.  Wks.,  for 
paving  portions  of  Pascal  St.  and  St.  Joseph  Ave.,  re- 
paving  portions  of  St.  Johns  PL,  St.  Joseph  Ave.,  I-ewis, 
Dearborn.  Louisiana  and  Metcalf  Sts. 

*T.  V.  E.  Bardol,  D.  S.  Morgan  Bldg.,  is  reported 
to  have  secured  the  contract  for  macadamizing  a  por- 
tion  of   Chapin   Parkway   at   $29,225. 

Lockport,  N.  Y. — The  following  bids  are  reported 
opened  June  24  for  paving  with  brick,  grading  and  curb- 
ing Seymour  Alley:  C.  N.  Stainthorpe  &  Co.,  $3,900,  and 
C.    B.    Whitmore,   $4,039. 

New  York,  N.  Y. — Bids  will  be  received  until  July  19 
by  J.  A.  Bensel,  Comr.  of  Docks,  for  contract  No.  10^8, 
furnishing  labor  and  materials  required  for  preparing 
for  and  laying  aspi\alt  pavement  over  the  deck  of  the 
pier  at  the  foot  of  W.  22d  St.,  North  River,  over  the 
n«w-made  land  in  the  vicinity  of  W.  22d  St.^  North 
River;  at  the  approach  to  the  39th  St.  Ferry  terminal  at 
Whitehall  St.,  Borough  of  \laiihattan,  and  at  the  ap- 
proach to   the  Stapleton  Ferry  terminal  at  Staten  Island. 

The  following  are  the  bids  opened  on  July  5  at  the 
oflice  of  J.  A.  Bensel,  Comr.  of  Docks,  for  furnishing 
material  and  curbing,  flagging  and  laying  granite  pave- 
ment   with    crosswalks    within    area    of    marginal     street 


*  Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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North  Rircr:  il.  J.  Htzfcrald.  $SS'640:  .\tlanl*  Conjtr. 
Co.,  $&>.^7:  John  M.  Sheehan.  404  E.  58th  St..  »S4.- 
JI7  (avardcd  contract):  U.  Baird  Constr.  Co..  $60,400: 
John  E.  Qninn.  $61,600. 

L»mf  tsiamj  City.  L.  I..  .V.  K.— Bids  will  be  received 
mitil  July  IS  by  the  Bd.  Park  Comrs..  N".  Y.  City  (.Moses 
Herrman,  Pre*.),  for  furnishing  material  and  paving  with 
«>|>haat  tiles  the  vaDa  in  Kings  Park,  Boro.  Queens,  tu- 
getbcr  vith  all   work  incidental  thereto. 

St»Ha.  .V.  I'.— Bids  will  be  recei\-ed  until  July  16 
bjr  the  Bd.  of  Village  Tros.  (H.  D.  Mairs,  Village 
Ok.),  for  paring  with  Meea  brick  on  a  portion  of 
liobawk    .\t«.      Einroett    Blessing.    Village    Engr. 

Scknecfdy,  .V.  >'. — The  Common  Council  is  reported 
to  have  passed  an  ordinance  providing  for  the  paving 
of  a  portion  jf  Broadway. 

Albomy,  .V.  K. — The  Common  Council  is  reported  to 
have  assed  ci<:iuauces  providing  for  the  paving  of  the 
folk.«tn«    streets:    Broad,    Sherman   and    Robin    Sts. 

ill.  OttfoJ.  O.—lt  is  stated  that  bids  will  be  received 
■ntti  July  ij  by  \V.  C.  McFarland,  Co.  Aud.,  for  con- 
structing 3  turnpikes. 

'Jf"*"/  •f'T-  O.— It  is  reported  that  bids  will  be 
«o«ned  July  19  for  $10,000  bonds  for  street  imnrove- 
■ents.     \V.  N.   Baggs,  Milage  Ok. 

FmJLiy.  O.— It  is  stated  that  bids  will  be  nceived  un- 
i        j''.  •'"■   'iS-ooo    Bormoth    road.    St.ooo   Cookson 
road  and    $6,500    Battles   roaC  bonds.     John    A.    Sutton, 
Co.  Aod. 

AsHtabaLi.  O.—U  is  stated  that  bids  will  be  received 
July    29    for    $24,000    Walnut     St.    paving    bonds,    $6,440 

Jji-A  Ji'^i  ^"SS'  ^"'*»-  *9'**°  '-*'«  A^e-  P»vtng 
bonds  and  $8,220  Elm  St  paving  bonds.  Frank  W  Wai- 
ner.   City   Clk.  * 

•.■«i*Ki*iito,  O.— F.  M.  Kemp  &  Sons  Co.,  of  Middle- 
town,  are  stated  to  have  secured  a  $51,000  contract  for 
paving  in  .\shtaubula. 

Stenbtnt-ilU  O.— It  is  suted  that  bids  will  be  re- 
ceived unu.  July  29  by  W.  T.  Vance,  City  Ok.,  for 
paving  a  portion   of   Washington    St.   with   hillside   block. 

^"Of".  p. — Bonds  amounting  to  $30,000  are  re- 
ported sold   for  road   improvements  in   Crawford  County. 

OrrrilU.  O. — It  is  suted  that  bids  will  be  received 
until  July  27  by  S.  W.  Jackson,  \illage  Clk.,  for  im- 
proraig  portions  of  .Mill  and  Orr  Sts. 

PvrtmMMf*  O.— Bids  will  be  received  until  July  21 
by  the  Bd.  Pub.  Service  (Chas.  G.  Schirrmann,  Clk.) 
for  improving  portions  of  Highland  Ave..  Grant,  Gay, 
L  nion  and  6th  Sts.,  by  paving  with  vitrified  or  hard- 
bumed  bnck,  requiring  S".97i  sq.  yds.  paving.  23.064 
lin.  ft.  curb.  6.926  Ifn.  ft.  24.  20,  18.  ,;  and  li-in 
-rwer  pipe.  R.  A.  Bryan,  Engr.,  in  charge  street  pav- 
ing. 

UrIlmlU.  O.— Bids  will  be  received  by  the  Bd  of 
roh.  Service  until  luly  18,  for  the  improvement  of 
Mh  hu;  4.350  sq  yds.  brick  roadway  paving.  2.270  lin. 
!!:,  1°"*  5°'''=  *'"  '-f^o  »q.  yds.  roadway  paving  and 
$00  Iin.  ft.  stone  curb  on  Riverside  Ave.  John  A. 
l^eorgc  &  Sons.,   Engrs.,  East   Liverpool. 

.t.^'',fy"'?-"-  9-—^'^*  *'"  •*  received  until  Aug.  2  by 
the  lid.  Co.  Comrs.  at  Cincinnati  (Fred  Dreihs  Ok.) 
for  improving  Muddy  Creek  Pike  in  Green  Tpwnship  as 
per  specification  -No.  626:  also  New  Richmond  Pike.  An- 
oerson   Township,   as   per   specification    No.    625. 

/'/'""?•  O— State  Highway  Comr.  Saml.  Huston. 
01  Columbus,  is  adyertisinK  a  highway  proposed  under 
the  new  Ohio  law.  for  letting  at  JeflFerson,  on  July  30. 
specifications  will  be  mailed  to  contractors  upon  request. 

y'uiitstown.  O.— The  Bd.  of  Pub.  Service  is  stated 
to  have  opened  bids  June  21  for  paving  (a)  Willis  Ave. 
with  brick,  (b)  Willis  Ave.  with  block  asphalt,  (c)  Watt 
St.  with  brick,  (d)  Walnut  St.  with  brick  and  construct- 
ing sewer  thereon:  S.  H.  De  Groodt.  a  $9,518,  c  $3,388, 
d  $2,647:  Geo.  T.  Prosser.  a  $9,161,  c  $3,365;  Victor 
O.»oti.  a  $9,254,  b  $12,666,  c  $3,723.  d  $2,822:  John 
l^rady.  a  $10,019.  r  $4,650.  d  $2,894:  Martin  Fleming, 
L  J 'n*'  ■'""  ^'^"TOn,  of  Voungstown.  a  $9,701:  Gart- 
i»nd  Bros.,  a  $10,120.  d  $3,177;  Rochford  &  Cominskey, 
a  $10,691.  f  $t.78l.  d  $3,296:  Mullin.  Miller  &  Caldwell. 
*■  $12,611:  Millet  k  Hoffman,  b  $13,194,  d  $3,461;  E.  J. 
JJavis  Swns,  19  X.  Phelps  St.,  d  $3,275;  T.  P.  O'Horo, 
d  $7,890.  , 

Bids  will  be  received  until  July  19  by  the  Bd.  Pub. 
Service  (W.  H.  McMillin.  Ok.)  for  furnishing  material 
and  resurfacing  a  portion  of  E.  F'ederal  St.,  grading 
Darrow  and  Garlick  Sts. 

Coiumbus.  O.— Bids  will  be  received  July  23  by  the 
Co.  Aud.  for  $(.000  Ben  Davis  Free  Turnpike  bonds. 
Jos.    B.    Davis.    Chmn.    Turnpike    Comrs. 

,  \em  Bremen,  O.— See  "Sewerage  and  Sewage  Dis- 
posal. 

£/  ""».  OUa. — Bids  will  be  received  until  July  25 
by  L.  G.  .\dams.  City  Ok.,  for  grading  and  paving 
with  brick  on  portions  of  Rock  Island  and  Bickford 
Aves..  Hayes.  Woodson.  Russell.  Wade  and  London 
Sts.  and  alley  in  block  82.  as  advertised  in  The  Engi- 
neering Record.      R.    N.  Whittlesey,  City  Engr. 

Lawton.  OHo.— Bids  will  be  received  by  W.  R.  Julian. 
City  Ok.,  until  ^uly  22.  for  about  192.022  s<|.  yds.  pav- 
ing and  22,650  Im.  ft.  curb.  Contractors  to  furnish  their 
own  plans  and  specifications  and  sute  kind  of  pavement 
aod  time  of  completion. 

CheMler,  Pa. — The  Common  Council  is  reported  to 
have  passed  resolutions  providing  for  the  paving  of  por- 
tions of  Crosby  and  Parker  Sts.  and  curbing  and  con- 
stmcting  sidewalks  on  portions  of  Central  Ave..  8th  and 
Lloyd  Sts. 

MeKeet  Rocks,  Pa. — See  ".Sewerage  and  Sewage  Dis- 
posals. 

PhilaJelphui,  Pa.—S<x  "Miscellaneous." 

LitonUr,  Pa. — The  paving  of  Markt^  St.,  at  a  cost  of 
$17,766,  is  reported  contemplated. 

Sharfrt'itte,  fa.— Bids  will  be  received  by  W.  A. 
Grjber.  Boro.  Secv.,  until  Aug.  6  by  improving  Main 
and  Walnut  Sts.  fcy  paving  with  vitrified  paving  block 
on  a  ^-tn.  concrete  feundation  and  filled  with  an  as- 
phalt covering  about    11,700  sq.   yds. 


AUentowm.  Pa. — See  "Sewera.'jc  and  Sewage  Dis. 
posal." 

Jacksboro,  Tetin. — The  Co.  Court  is  stated  to  have 
adopted  a  resolution  to  issue  $100,000  bonds  for  con- 
structing additional  pikes. 

Ctimton,  Tenn. — The  issue  of  road  bonds  amounting 
to  $ioo,ouo  for  improvements  in  .\nderson  Co.  is  re- 
ported authorized. 

Greenex-Ulr,  Tenn. — The  Co.  Court  of  Greene  Co.  is 
stated  to .  have  authorized  the  issue  of  $100,000  bonds 
for   road   improvements. 

Damfille,  Va. — J.  A.  Magruder,  _  City  Engr.,  writes 
that  no  satisfactory  bids  were  received  on  July  i  for 
the  grading  and  macadamizing  of  2^  miles  of  county 
road  leading  into  Danville.  It  is  now  proposed  to  do 
the  work  with  the  county  force. 

*Taconta,  H'ash. — The  contract  for  repaving  A  St. 
is  reported  to  have  been  awarded  to  B.  W.  Kibler  at 
$98,710,  and  the  sidewalk  contract  to  A.  P.  Stoll  at 
$17,965. 

Otympia.  li\uh. — Bids  will  be  received  until  .\ug.  5 
for  paving  Main  St..  about  8.000  sq.  yds.,  with  brick, 
asphalt  or  other  approved  material,  Yi  mile  of  concrete 
curb  and  eutler,  also  2,000  lin.  ft.  of  storm  sewers,  as 
advertised   in  The  Engineering   Record. 

Snohomish,  Wash. — Elmer  Leufert,  Co.  Engr.,  writes 
that  J.  B.  Snyder  and  P.  B.  .\dams,  of  Everett,  bid  on 
June  18  for  paving  ist  St..  including  8,080  sq.  yds  brick 
on  6-in.  concrete  foundation,  2.420  lin.  ft.  armored  curb. 
1,250  cu.  yds.  embankment,  3.060  lin.  ft.  preserved  piles, 
3.678  lin.  ft.  cribbing,  etc.,  a  lump  sum  bid  of  $31,100. 

.Aberdeen,  Wash. — The  City  Council  is  reported  to 
have  passed  a  resolution  providing  for  an  expenditure 
o.  $221,000  for  street  and  sewer  improvements. 

*St>okane.  Wash. — The  contract  for  gradini^,  curbing 
and  parking  portions  of  I2th  .Ave..  Elm  St..  is  reported 
to  have  been  awarded  to  H.  L.  Lilienthal  for  Si 0.088: 
the  contract  for  improving  Cochran  St.  to  Abbott  &  Jos- 
lin.  for  $3,400. 

Bluefield,  W.  Va. — It  is  reported  that  the  Board  of 
Citv  Superv.  will  receive  bids  until  July  27  for  $100,000 
paving  and  sewer  bonds. 

Apt^leton.  Wis. — It  is  reported  that  bids  will  be  re- 
c^ved  until  July  26  bv  E.  L.  Williams,  City  Clk.,  for 
furnishing  material  and  paving  0  blocks  with  brick  and 
6    blocks   with    creosoted    wooden    blocks. 

'Oshkosh.  Wis. — The  Barber  Asphalt^  Co.  is  reported 
to  have  secur^-d  the  contract  for  paving  with  asphalt 
Main   and   High   Sts.   at   $2.25   per  sq.   yd. 

Toronto  Ont. — Bids  will  he  received  until  Tuly  t6 
'•••  the  P.d.  of  Control  (K.  Coats^orth.  i(  Mayor), 
Ch^-n.).  for  the  following  naving:  With  asphalt  on 
(r-'Jcr..*  of  Gladstone  .Ave..  HaveTock  anad  Simcoe  Sts.; 
with  hitul!thic_  on  Earl.  Linden  and  St.  Patrick  Sts.; 
concrete  crbine  on  Albert  St.  and  Gladstone  Ave.; 
concrete  sidewalks  on  portions  of  several  streets  in- 
cit'ding  .Admiral  Rd..  .Arthur.  Di't<e  and  Lennox  Sts., 
and  for  constructing  sewers  in  Gough  Ave.  and  lane 
south   of  Queen   St. 

'Halifax.  AT.  5". — Bids  were  received  recently  for  pav- 
ing about  24.000  yds.  of  r'^adway  as  follows:  Warren 
Bituminous  faving  Co..  of  Ontario,  bitulithic.  z-in.  wear- 
ing surface  and  s-in.  concrete  base,  $2.88  per  sq.  yd.; 
4. in.  concrete  base.  $2.75:  .Acme  asphalt — 5. in.  concrete 
base.  I -in.  close  binder.  ?.in.  wearing  surface.  $2.59: 
Barber  .Asphalt  Pavint  Co.,  Trinidad  asphalt,  $2.59 
(awarded  contract) :  Sicilv  Asohaltum  Paving  Co..  Ber- 
muda asphalt,  %2.6s.     F.   W.  W.  Doane  is  City  Engr. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes  Arranged  Alphabetically  by  States. 

Fresno.  Cal. — The  Fresno  Mutual  Light  Co.  is  re- 
ported to  have  r)etitioned_  Council  for  a  franchise  to 
erect  and  maintain  conduits  and  transmission  line  for 
distribution    of   electricity. 

Fairfield.  Conn. — The  State  Senate  has  passed  the 
bill    incorporating    the    Fairfield    Light    &    Power    Co. 

WashiniFton.  D.  C. — Bids  will  be  received  until  July 
.'o  by  Elliott  W'oods,  Supt.  U.  S.  Capital  Bldgs.  ar^ 
Grounds,  for  weatherproof  and  rubber. covered  electric 
wires  for  House  of  Representatives  Office  Bldg._  Ma- 
terial to  be  delivered  on  reels  at  the  bldg.  Erection  of 
same  not  included. 

■  Millen,  Ga. — J.  B.  McCrary.  of  Atlanta,  is  reported 
to  have  nrenared  nlans  for  water  works,  sewerage  and 
an   electric   light   plant    for    Millen. 

Columbus.  Ga. — Engineers  in  the  emnloy  of  the 
Columbus  Power  Co.  are  renorted  to  he  completing 
survev  of  the  water  power  along  Chattahoochi*'  River 
bet.  Columbus  and  West  Point,  a  distance  of  about  .-14 
miles.  The  company  now  has  two  newer  plants  in 
operation    and   is   prepared   to  build   another  plant. 

Sivansea.  III. — Lids  will  be  received  by  Otto  J.  Keller. 
Villai'e  Clk..  until  July  16  for  the  construction  of  a  com- 
plete electric  light  plant. 

Franklin,  Ind. — The  Franklin  Water,  Light  &  Power 
Co.  (J,  B.  Rogers.  Sfgr.)  expects  to  get  a  new  fran- 
chise in  July,  when  the  plant  will  be  remodeled  and 
the  following  new  equipment  installed:  A  new  engine 
direct  connected  to  a  250-kw..  3-pha8e  alternator,  a 
new  125-kw..  3-ohasc  alternator  to  take  place  of  pres- 
ent machine  and  belted  to  the  engine  already  installed. 
One  75-light  transformer  to  take  place  of  direct-cur- 
rent arc  machine,  when  all  arc  lamps  will  be  changed 
to   alternating-current   series  enclosed   lamps. 

Tulsa.  Ind.  Ter.~The  Tulsa  Electric  Light  Co.  is  re- 
rorted  incorporated  with  a  capital  of  $15,000  bv  P.  D. 
Campbell,  and  D.  N.  Martindale,  of  Tulsa,  and  H.  F. 
Burt,   of   Oklahoma    City.    Okla. 

Boston,  Mass. — Bids  will  be  received  until  July  16  by 
the  Trus.  of  the  Boston  City  Hospital  (Cxo.  M.  Rowe, 
Supt.)  for  electric  wiring  the  East  Boston  Relief  Sta- 
tion   on   Porter   St.,    East   Boston. 


Springtielil  Af(W.f.'— The  Springfield  Gas  Light  "Co.  has 
petitioned  the  State'  Gas  and  Klectric  Light  Comm.  for 
authority  to  issue  $350,000  of  new  stock  to  pay  floating 
debt,  for  new  construction,  extensions,  permanent  im- 
provements including  extensions  of  mains,  the  acqui- 
sition of  land,  purifying  house,  purifying  apparatus,  and 
other   purposes. 

Marlboro.  Mass. — The  Marlboro  Electric  Light  Co. 
is  reported  to  Have  petitioned  the  Bd.  of  Gas  and  Elec- 
tric Light  Comrs.  for  permission  to  issue  of  addi- 
tional capital  to  the  amount  of  $170,000;  the  pro- 
ceeds to  be  used  for  paving  funded  and  floating  debt 
and   for  permanent  improvements. 

Kalamasoo.  Mich. — Frank  W.  Armstrong,  of  Chicago, 
III.,  is  reported  interested  in  the  establishment  of  a 
heating  and  power  plant  in  this  city  for  furnishing 
|x)wer    to    the    manufacturing    industries   of    Kalamazoo. 

Midland,  Mich. — Surveys  ar;  being  made  by  H.  von 
Schon.  Wayne  County  Hank  Bldg..  Detroit,  of  the  Chip- 
pewa River,  for  the  purpose  of  several  power  develop- 
ments. 

Maitland,  Mo.— The  power  plant  of  the  Maitland  Elec- 
tric Light  &  Power  Co.  is  reported  to  have  been  de- 
stroyed   by    fire;    loss   about    $10,000. 

Ncu'arh.  A'.  /. — Bids  will  be  received  until  July  16  by 
the  Com.  on  Repairs.  Heating  and  Sanitation  of  the  Bd. 
of  Educ.  (K.  D.  .Argue,  Secy.),  for  furnishing  material 
and  installing  an  electric  lighting  apparatus  in  the  S. 
8th  St.  School.  Runyon  &  Carey,  122  Market  St.,  are 
the    engrs. 

Morristown,  N.  J.— The  Bd.  of  Aldermen  on  July 
5  granted  a  50-yr.  franchise  to  the  new  Morris  &  Som- 
erset   Electric    Co. 

BlackwcIV s  Island.  N.  K.— Bids  will  be  received  until 
Tuly  18  by  Robt.  W.  Hebberd.  Comr.  of  Pub.  Chanties, 
N.  Y.  City,  for  materials  and  labor  required  for  com- 
plete coiuluiting.  electric  wiring,  and  all  other  work 
in  connection  with  the  installation  of  a  complete  elec- 
tric lighting  aniT  power  system  for  buildings  and  grounds 
under  jurisdiction  of  Dept.  of  Pub.  Charities,  and  com- 
prising the  Metropolitan  Hospital.  Dist.  lilackwell's  Is- 
land,   Boro.   of   Manhattan. 

OsXLCgo,  M.  Y. — The  citizens  are  reported  to  have 
voted  on  June  27  to  purchase  the  property  of  the  Coun- 
try Club  upon  which  to  erect  a  power  house  in  con- 
nection with  relocation  of  high  dam;  the  new  power 
house  will  cost  about  $75,000. 

Spray.  N.  C. — The  Rhode  Island  Co.  of  Spray,  is  re- 
ported to  have  decided  to  purchase  some  new  machinery 
and    equipment. 

Toledo.  O. — New  bids  will  be  received  until  July  26 
by  the  Co.  Aud.  separately  or  as  a  whole  for  all  labor 
and  material  required  in  the  building  of  a  heating  and 
power  house,  including  stack  for  same,  at  the  Lucas 
County  Infirmary:  also  at  the  same  time  for  installing 
in  the  heating  and  power  house,  boilers,  dynamos,  ma- 
chinery and  appurtenances;  conduits  and  piping  outside 
of  said  power  house;  probable  cost,  $27,000.  Edwd. 
Bayer,  archt..  1630  the  Nicholas  Bldg.;  J.  W.  Kerr, 
Chmn.    Co.    Comrs. 

Mosquite,   Ore. — See  "Water." 

Wilmcrding  Pa.—V,'.  J.  Hally.  of  Wilraerding;  Philip 
Geiss,  of  East  Pittsburg,  and  Henry  Harris,  of  Brad- 
dock,  will,  it  is  reported,  shortly  apply  for  charters  for 
3  new  electric  lighting  companies  to  be  known  re- 
spectively as  the  Braddock,  the  East  Pittsburg,  and  the 
North  Braddock  electric  light  companies.  They  intend 
to  work  in  connection  with  the  United  Electric  Light 
Co.,    of   Wilmcrding. 

Columbia,  S  C— It  is  reported  that  the  Savannah 
River  Power  Co.  (H.  A.  Orr,  Pres.),  capitaliized  at 
$8,500,000.  will  develop  during  the  summer  the  Cal- 
houn Falls  property  with  35,000  h.  p.  Cherokee  falls, 
also  on  the  Savannah.  10,000  h.  p.  Hatton  shoals,  on 
the  Tugaloo  River;  Broad  River,  in  Georgia,  at  An- 
thony falls,  near  Elberton,  10,000  h.  p.,  and  at  Gregg 
Shoals  about  8,000  h.   p. 

Anderson,  S.  C. — Hugh  McRae,  of  Wilmington.  N. 
C,  is  reported  to  be  completing  arrangements  for  the 
development  of  C,'herokee  Falls.  4  miles  below  Gregg 
Shoals  on  Savannah  River.  Work  on  the  dam,  which 
will  commence  at  once,  will  furnish  10,000  h.  p.  The 
new  company  will  be  known  as  the  Calhoun  Falls 
Power    Co.,    and    will    have    a    capital    of   $8,500,000. 

Sioux  Falls.  S.  D.—U.  M.  liyllessby  &  Co.,  of  Chi- 
cago, 111.,  are  reported  to  have  been  retained  to  make 
ilans  for  the  reconstruction  and  extension  of  existing 
lydraulic  plants  of  the  Sioux  Fall  Light  &  Power  Co. 
About  $15,000  will  be  expended  in  rebuilding  the  pres- 
ent  dams    and    in    adding   new   euipment. 

Lawrencehurg,  Tenn. — Walter  G.  Kirkpatrick,  of  Jack- 
son. Miss.,  is  making  plans  for  municipal  power  plant 
comprising  concrete  dam,  turbines,  transmission  and  dis- 
tribution lines,  arc  lamps,  dynamos,  electric  pumping, 
steel  tower  and  tank,  water  mains;  approximately 
200  h.p. 

Waco,  Tcr.— The  City  Council  ;s  reported  to  have 
granted  Jos.  J.  Henry  a  franchise  for  the  construction 
of  an  electric   light  and  power  plant. 

Brownsville,  Tex. — .An  election  will  probably  soon  be 
held  to  vote  on  issuing  $70,000  bonds  for  water  works 
and  an  electric  light  plant.  Engineer,  W.  P.  Bullock, 
of   Kansas   City,    Mo. 

'Richmond,  Va. — The  contract  for  laying  street  mains 
for  gas  is  reported  to  have  been  awarded  to  R.  D. 
Wood   &    Co.,    of    Philadelphia,    Pa.,    for   $31,230. 

Washburn,  Wis. — The  Council  is  reported  to  have  au- 
thorized the  Lighting  Com.  to  purchase  the  outside 
electrical  equipment  and  business  of  the  W^ashburn 
Electric  Light  &  Power  Co.  The  city  has  in  contempla- 
t-.on  the  erection  of  a  dam  on  Sioux  River,  2  miles  east 
of  city,  from  which  power  will  be  generated  to  light 
the  city. 

Kamloops,  B.  C. — The  City  Clk.  writes  that  this  ciity 
expects  to  enlarge  the  electric  light  plant  and  is  making 
inquiries  in  regard   to  producer  gas  plants. 

Hamilton,  Ont. — The  Lighting  Com.  of  the  Bd.  of 
Works  is  reported  to  have  decided  to  receive  bids  until 
about  A'lg,  I  for  street  lighting;  also  to  get  prices  on 
gas   lighting. 
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ELECTRIC  RAILWAYS. 

Notes  Arranged  Alphabetically  by  States. 

Quincy,  III. — Plans  for  an  interurban  system  of  roads 
with  Quincy  as  the  center,  took  form  some  days  ago 
in  the  incorporation  of  the  Quincy  Interurban  Co., 
with  a  capital  of  $25,000.  The  first  line  to  be  built 
will  run  from  Quincy  to  Hamilton  to  the  north,  and 
Pearl  on  the  south.  Directors,  Henry  F.  Dayton,  J. 
Henry   Bastert,   Ezra   Best  and  others. 

Evansx-illc,  Ind. — It  is  stated  that  Evansviille  Ry. 
Co.,  incorporated  recently,  with  a  capital  stock  of  $1,000,- 
000,  marks  tlie  consolidation  of  the  Evansville,  Rockport 
&  Eastern  Ry.  Co.  with  the  Evansville  &  Mt.  Vernon 
Ry.  Co.  The  line  will  be  extended  to  Cannelton,  and 
it   is   proposed   eventually   to   build   through    to    Louisville. 

Davent^ort,  la. — The  American  Motor  Car  Interurban 
Ry.  Co.  is  reported  incorporated,  with  $5,000,000  capi- 
tal, to  build  from  Waterloo  to  Davenport  or  Muscatine. 
Self -propelled  cars  will  be  used.  The  headquarters  of 
the  company   will  be  at    Marion.    la. 

Burlington,  la. — The  Burlinarton  &  Bonaparte  Interur- 
ban Electric  Rjf.  Co.,  is  stated  to  have  filed  articles  of 
incorporation  with  the  Secretary  of  State.  Capital,  $10,- 
000.  The  company  is  to  construct  equipment  and  opera- 
tion an  electric  railway  from  Burlington  via  West  Point 
to  Bonaparte.  The  company  is  also  to  have  the  right  to 
furnish  power  and  lights.  J.  A.  Johnson,  of  Bonaparte, 
Pres. ;  H.  H.  Meeke,  of  Bonaparte,  Treas. ;  Ed.  E.  Egan, 
of  Burlington,  Sec.  The  line  will  be  about  38  miles  in 
length. 

Red  Fork,  Ind.  Ter. — The  Sequoyah  Park  Co.  is  re- 
ported organized  for  the  purpose  of  building  an  electric 
Une  and  improving  Sequoyah  Park.  It  is  said  that  $100,- 
000  will  be  expended  for  improvements  And  electric  lines. 
The  road  will  be   11   miles  in  length. 

'Baltimore,  Md. — Right  of  way  for  an  electriic  line 
between  Baltimore  and  Halethorpe  to  be  built  by  the 
Baltimore.  Halethorpe  &  Elkridge  Ry.  Co.,  is  reported 
to  have  been  secured.  The  line  will  connect  with  the 
United  Railways  it  Electric  Co.  and  will  be  built  within 
a  short   time.      Capital   $100,000. 

Boston,  iWojj. — Bids  will  be  received  until  July  18 
by  the  Boston  Transit  Comn.  (B.  Leighton  Beal,  Secy.) 
for  constructing  entrances  and  exits  at  Winter  St.  for 
the    Washington    St.    tunnel. 

St.  Louis.  Mo. — Plans  for  the  extension  of  the  Mc- 
Kinley  Electric  Interurban  Ry.  System  directly  east  from 
St.  Louis  through  Illinois,  touching  at  Effingham  and 
Vandalia.  111.,  and  toward  Sullivan,  Ind.,  are  reported 
under  consideration.  Whether  this  extension  will  be 
made  will  depend  largely  on  the  terms  upon  which  a 
right  of  way  can  be  obtained. 

Omaha,  Neb. — It  is  rejxirted  that  over  $2,000,000  will 
be  expended  this  fall  and  next  summer  on  the  Omaha, 
Beatrice  &  Lincoln  Interurban  Ry.  by  Eastern  capitalists, 
who  have  just  promised  to  finance  trie  project  and  push 
to  completion  the  55  miles  of  road  between  Omaha  and 
Lincoln.  The  headquarters  of  the  company  will  be  in 
Omaha.  Part  of  the  line  is  already  completed  between 
Omaha  and  Sarpy  Mills,  as  well  as  some  of  the  roadbed 
east    from    Lincoln. 

Mew  York.  N.  Y. — It  has  been  announced  that  the 
New  York  City  Ry.  Co.  (M.  G.  Starret,  Ch.  Engr.,  621 
Bway.)  intends  to  electrify  the  old  Belt  Line  car  system 
in   First  Ave. 

New    York,  N.    Y. — See   "Bridges." 

Ossining,  N.  Y. — It  is  stated  that  the  Hudson  River 
&  Eastern  Traction  Co.,  which  is  to  build  an  electric 
railway  to  connect  Peekskill,  Ossining  and  other  towns 
along  the  Hudson  with  White  Plains,  won  a  victory  at 
a  special  term  of  the  Supreme  Court  at  Xyack  by  the 
dissolution  of  the  injunction  obtained  some  time  ago 
by  the  Westchester  Traction  Co.,  which  operated  the 
street  railway  system  of  Ossining  until  its  equipment 
became  so  cfelapidated  that  by  an  order  of  the  State 
Railroad  Comrs.,  it  was  shut  down.  The  new  com- 
pany recently  gave  a  mortgage  for  $1,000,000  to  the 
Colonial  Trust  Co.  and  will  now  proceed  with  construc- 
tion. The  road  will  first  be  completed  in  Ossining  and 
then  extended  to  Briar  Cliff  Manor,  Pleasantville,  Sher- 
man Park.   North  White  Plains  and  White  Plains. 

Phelps.  N.  Y. — It  is  reported  that  the  Geneva.  Phelps 
&  Newark  Electric  Road  Co.,  which  applied  to  the  town 
officials  about  a  vear  ago  for  a  franchise  to  construct  an 
electric  road,  ana  which  application  was  granted  with  the 
understanding  that  the  road  was  to  be  in  operation  within 
two  years,  is  reported  to  have  sold  the  franchises  to  the 
J.  G.  White  Constr.  Co.,  now  engaged  in  building  the 
Rochester,  Eastern  &  Syracuse  Road,  It  is  also  said  that 
a  spur  will  be  built  from  here  to  Clifton  Springs,  and 
in  confirmation  of  this  report  a  corps  of  surveyors  be- 
gan work  on  the  line  fronv  here  to  Clifton  Springs.  It 
IS  further  stated  that  work  will  be  commenced  on  the 
line  from  Geneva  via  Phelps  to  Newark  as  soon  as  the 
White  Constr.  Co.  completes  the  Rochester,  Syracuse  & 
Eastern  as  far  as   Clyde. 

Norwich,  N.  Y. — It  is  stated  that  the  Chenango  Valley 
Electric  Ry,  Co.  will  make  application  for  a  franchise 
to  build  and  operate  an  electric  railway  over  the  same 
route  as  asked  by  the  Utica  Southern  R.^.  The  Chen- 
ango Valley  Co.  will  also  ask  for  the  right  to  lay  tracks 
through  Cortland  and  CanasaVacta  Sts.  Edw.  L,  Smith, 
of  Towanda.  Pa.,  Pres. ;  H.  C.  Stratton.  of  Oxford, 
Treas.,   and  J.   J.   Bixby,    Norwich,   Secy. 

Riverhead.  N.  K.— The  State  Board  of  R.  R.  Comrs.  is 
stated  to  haue  granted  a  certificate  of  necessity  to  the 
Suffolk  Traction  Co.,  proposing  to  build  a  street  sur- 
face railroad  in  the  county  of  Suffolk.  The  length  of 
the  road  is  27.6  miles,  and  its  termini  are  the  point 
where  Beaver  Dam  Creek  intersects  the  South  Country 
road  in  Brookhaven  on  the  east,  and  the  intersection  of 
Deer  Park  Ave.  with  the  South  County  ryad,  or  Main 
St.    in    Babylon,    on   the   west.      Capital,    $1,200,000. 

Utica.  N.  Y. — A  certificate  of  extensions  of  the  route 
of  the  Utica  &  Mohawk  Valley  Ry.  Co.  (C.  Loomis  Allen, 
Gen.  Mgr.),  is  stated  to  have  bee-11  filed  with  the  County 
Clerk.  The  proposed  extensions  are  ^  follows:  an  ex- 
tension or  hraach  consisting  of  a  second  track,  beginning 
on  Whitesboro  St.  at  the  westerly  line  of  the  city  of 
L'tica  and  extending  westerly  along  Whitesboro  St.  An 
extension  consisting  of  a  single  track  Hne  extending 
from  Deerfield  corners  westerly  along,  in  and  upon  the 
Marcy    Road    to    the    so-called    Seymour    Road.      An    ex- 


tension consisting  of  a  single  track  line  from  Deerfield 
Corners  along,  in  and  upon  the  Trenton  Road  or  North 
Genesee  St.  to  the  reservoir.  An  extension  consisting  of 
a  second  track  extending  from  Deerfield  Corners  on  No. 
Genesee  St.  southerly  in.  along  and  upon  No.  Genesee 
St.  to  the  old  channel  of  the  Mohawk  River.  Provision 
is  also  made  for  the  necessary  connections,  curves  and 
cross-overs  for  the  convenient  working  of  said  lines. 

Rome  N.  K.— The  Rome  City  Ry.  Co.  (C.  L.  Allen, 
Gen.  Mgr.,  Utica)  is  stated  to  have  voted  to  increase 
its  capital  from  $150,000  to  $500,000.  A  small  part  of 
this  increase  will  be  used  to  pay  for  improvements 
recently  made  and  the  balance  will  be  held  in  the 
treasury  to   pay   for  extensions  that  are  contemplated. 

Buffalo,  N.  K— The  Buffalo  &  Lake  Erie  Traction  Co. 
is  stated  to  have  been  granted  the  riglit  to  cross  Rob- 
erts road  in  Dunkirlc  through  Cassetv  woods  and  pri- 
vate right  of  way  to  Railroad  Ave.  and  connect  with  the 
belt  line.  This  practically  completes  the  connecting 
link   from    Buffalo   to    Dunkirk. 

The  Buffalo,  Genesee  &  Rochester  Ry.  Co.  is  stated  to 
have  been  eranted  permission  by  the  State  Railroad  Comn. 
to  lay  a  double-track  electric  line  between  Buffalo  and 
Rochester.  The  company  is  authorized  to  issue  a  mort- 
gage for  $5,000,000.  Capital,  $7,500,000.  Attorney  Her- 
bert P.  LSssell  and  a  number  of  other  Buffalo  business 
men  are  interested. 

Columbus,  0.— The  Defiance,  Hicksville  &  Ft.  Wayne 
Ry.  Co.  is  reported  incorporated,  with  a  capital  of  $10,- 
000,  by  W.  E.  Golding.  H.  C.  Eplert,  M.  O.  Topliff,  E. 
A.  Murnhy  and  M.  I.   Brown. 

Napoleon,  O. — It  is  stated  that  the  Lake  Erie,  Bowl- 
ing Green  &  Napoleon  Electric  Ry.  (E.  H.  McKnight, 
Gen.  Mgr.,  Bowling  Green)  is  to  be  extended  from 
Bowling  Green  to  Tontogany  the  present  summer.  This 
line   is  planned   to  eventually  enter   Napoleon, 

Hillsboro,  Ore. — The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Oregon  Electric  Ry.  Co. 
(A,  E.  Goddard,  Secy.,  63  Wall  St.,  New  York,  N.  V.) 
througn  t..  s  city  on  Base  Line  St.,  and  also  granted  a 
franchise  to  the  United  Railways  Co.  through  the  city 
by  way  of  Main  St.,  with  the  right  to  use  either  ist.  2d 
or  3d  Sts.  for  connection  with  the  southern  limits  of 
the  city, 

Oxford,  Pa. — The  construction  of  the  electric  rail- 
way from  Union ville  Junction,  on  the  Kennett  Square 
division  of  the  West  Chester  St.  Ry.,  through  this  place 
to  Oxford  seems  assured.  Thos.  E.  O'Connell,  Chas. 
Swayne,   W,   B.    Seals  are  reported   interested, 

Parkesburg,  Pa. — It  is  reported  that  the  four-mile 
break  in  the  Philadelphia-Lancaster  electric  railway  sys- 
tem, between  Parkesburg  and  Chirstiana,  will  soon  be 
bridged,  .\  couple  of  years  ago  work  was  begun  on  the 
section  by  the  Tennis  Constr.  Co.,  but  after  about  3 
miles  of  the  roadbed  had  been  graded  the  work  was 
abandoned.  The  new  owners  of  the  franchises  are  said 
to  be  the  McCall's  Ferry  Power  Co.  M.  P.  Cooper,  of 
Christiana,   Right   of  Way   Agent. 

Cardxn^ton.  Pa. — The  Philadelphia  Rapid  Transit  Co. 
(Chas.  O.  Kruger,  Gen.  Mgr..  810  Dauphin  St..  Phila- 
delphia"), it  is  stated,  is  making  arrangements  to  construct 
a  double-track  svstem  from  Cardington  to  ColHngate.  The 
company  has  already  obtained  the  right  of  w^  from 
Cardington  to  Marshall  Road,  in  Upper  Darby  TcKvnship, 
to  a  ,point  near  Lansdowne  Borough.  It  is  stated  that 
the  company  contemplates  running  through  Upper  Darby 
Township  into  the  boroueh  of  Clifton  Heights,  thence  to 
-Aldan,  continuing  to  Collingdale. 

Providence.  R.  /.—The  Rhode  Island  Co.  (A.  E.  Pot- 
ter, Gen.  Mgr,.  is  reported  to  have  announced 
tbat  the  contemplated  improvements  consists  of 
building  about  11,700  ft.  of  track  on  the  Cran<;ton 
cross  town  line,  also  extending  its  present  Academy  Ave. 
line  about  2,750  ft,  A  car  house  will  be  built  on  Thur- 
ber  Ave.,  one  on  Academy  Ave.  and  the  present  Social 
St.  car  house  in  Woonsocket  will  be  rebuilt.  In  addi- 
tion to  this,  an  addition  of  about  8,100  sq.  ft.  will  be 
built   to   the  repair  shop. 

Bristol,  Tenn.—The  Bristol  St.  Ry.  Co.  is  stated  to 
have  granted  a  franchise  to  build,  enuip  and  operate  a 
street  car  svstem  in  Bristol.  Va.  Work  will  begin  at 
once,  and  a  line  from  .State  St.  to  \'irginia  Institute  will 
he  completed  and  in  operation  within  sixty  days.  The 
steel  rails  have  already  been  purchased. 

Rockport,  Wash. — The  engineers  of  tb*"  Cascade 
Valley  R.  R.  Co.,  under  L.  M.  Rice,  of  Seattle,  are 
working  on  the  final  location  of'  the  projected  electric 
line  from  Rockport  through  the  Cascade  Pass.  W.  A. 
C.  Rouse,  the  president  .of  the  company,  is  reported  to 
have  announc^'d  that  work  on  actual  construction  will 
begin  within  the  next  sixty  days.  Right  of  way  is  now 
being  secured,  and  the  final  location  has  been  made  as 
far  as  Marblemount,  a  distance  of  10  miles  beyond 
Rockport. 

Chehalis,  Wash. — R.  J.  Weeks,  of  Tacoma.  is  stated 
to  have  asked  the  City  Council  for  a  franchise  for  the 
Centralia-Chehalis  Electric  Ry.  &  Power  Co.  It  is  pro- 
posed to  build  an  interurban  electric  line  between  Chehalis 
and   Centralia. 

Seattle.  IVash. — .Articles  of  incorporation  are  stated 
to  have  been  filed  for  the  Puget  Sound  International  Rv. 
&  Power  Co.,  of  Portland.  Me.,  by  J.  IT.  Drummond,  W. 
G.  Chapman,  Gertrude  M.  Home,  of  Portland,  Me.; 
Beniamin  Toy.  J.  S,  Lovering,  P.  L.  Warren,  A.  _  K. 
Todd  and  J.  E,  Rousmanjere,  of  Boston,  Mass.  Capital, 
$2,250,000.  The  object  of  the  corporation,  it  is  stated,  is 
to-  build  and  operate  a  line  of  railwav  between  Seatt'e, 
Everett.  BelHngham  and  British  Columbia.  This  is  the 
Stone  &  Webster  corporation  that  will  construct  the 
interurban  announced  some  time  ago  to  be  built  between 
Seattle  and   Vancouver,   B.   C. 

*Whecling,  W.  Va. — The  contract  for  the  construction 
of  the  Fairmount  &  Mannington  Electric  Rv.  Co.  (F.  H. 
Bailey.  Gen.  Mgr.,  Fairmount),  15  miles  in  length  and 
conncctuig  two  of  the  largest  towns  in  the  interior  of 
the  State,  is  stated  to  have  been  let  to  the  Blodget  Constr. 
Co.,  of  this  city. 

RAILROADS. 

Notes  Arranged  Alphabetically  by  States. 

Pensalcola,  Fla. — Application  is  reported  to  have  been 
made  by  business  men  of  PensacoU  for  a  charter  for 
the    Pensacola,    Alabama   &    Georgia    R.    R.    Co. 

Ottawa.    ///.—The    Illinois   &    Fox    River   Centra!    R.   R. 


Co.  IS  reported  incorporated  with  a  capital  of  $50,000 
to  construct  a  line  from  a  point  in  or  near  Chicago  to 
Ottawa.  Incorporators:  Wm.  A.  Makutchan,  Max  Lus- 
ter, Jos.    F.   Gearan  and  others,  all  of  Chicago. 

Menominee,  Mich. — It  is  reported  that  plans  are  be- 
ing perfected  bv  the  Ann  Arbor  R.  R.  Co.  (W.  F. 
Bradley,  Supt.,  Owosso.  Mich.),  to  extend  the  line  from 
Menominee  westward  to  Duluth  and  Minneapolis,  mak- 
ing this  city  the  eastern  terminus  on  the  west  shore 
01    Lake    Michigan. 

'Long  Lake,  Minn. — The  contract  for  grading  16 
miles  of  road  for  the  Chicago,  Milwaukee  &  St.  Paul 
R.  R.  Co.  along  the  Wisconsin  Valley  division  is  re- 
ported to  have  been  awarded  to  Paulson,  Larson  &  Co., 
of  Minneapolis.  The  strip  extends  from  Dunficid  to 
Long    Lake    on   the    branch    that    runs    from    Merril    west, 

V  Long  Island  City,  L.  I..  N.  K.— The  Bd.  of.  Esti- 
mate and  Apportionment  of  N.  Y.  City  has  granted 
the  Long  Island  R.  R.  Co.  (J.  R.  Savage,  Ch.  Engr., 
Jamaica,  N.*  V.),  a  franchise  to  build  two  extensions  in 
Queens  Co.,  on^  known  as  the  Montauk  Cut-off,  to  be 
a  2-track  line  entirely  within  Long  Island  City,  and  the 
other  the  Glendale  Cutoff  to  be  built  for  a  disunce 
of  2  or  %  miles  to  connect  the  Montauk  Division  and 
New  York,  Woodhaven  &  Rockaway  Beach  line  with 
the  main  line  at  Elmhurst.  The  main  line  is  to  be 
four-tracked. 

Marcellits,  N.  Y. — The  State  Senate  is  reported  to 
have  passed  a  bill  authorizing  the  Marcellus  &  Otisco 
Lake   Ry.   Co.   to  use  steam  as  a  motive  power. 

Rapid  City,  S.  Z),— The  Wyoming  Western  Ry  Co.  is 
reported  incorporated,  with  a  capital  of  $4,000,000,  with 
headquarters  at  Rapid  City.  This  is  to  be  an  extension  ^ 
of  the  "Crouch  line"  in  the  Black  Hills  from  Mystic, 
S.  D.,  to  LHjffalo,  Wyo.,  a  distance  of  200  miles,  of 
which  40  miles  will  be  in  Pennington  County  and  160 
in  Wyoming,  Crook  and  Buffalo  Counties,  Wyo,  Incor- 
porators: Chas.  C.  Crouch,  Jacob  S.  Grantz,  Chas.  E. 
rulton   and    Elmere    L.    Hurlburt,  all   of    Rapid    City. 

Mill  Creek.  W.  Fo.— The  Valley  River  R.  R.  Co.  has 
been  incorporated  with  a  capital  of  $50,000  to  build  a 
line  from  a  point  near  Mill  Creek  to  a  point  at  or  near 
Clover  Creek.  Incorporators,  John  G.  Hoffman,  Jr.,  and 
Frank  C.  Hoffman,  of  Wheeling;  Lydia  E.  Shull.  of 
Mill  Creek,  W.  Va.,  and  others. 

*Morgantown,  W.  Va. — .The  contract  for  the  construc- 
tion of  the  Buckhannon  &  Northern  R.  R.  from  Mor- 
gan town  to  the  Pennsylvania  line  is  reported  to  have 
been  let  to  the  Brady  Eng.  &  Constr.  Co.,  of  Parkers- 
burg,    W.    Va. 

PUBLIC    BUILDINGS. 

Notes  Arranged  Alphabetically  by  States. 

*Ft.  Morgan,  Ala. — Reports  state  that  the  contract 
for  rebuilding  the  property  on  the  reservation  at  Ft. 
Morgan,  which  was  swept  away  by  the  storm  of  last 
Sept.,  has  been  awarded  to  Geo.  Ittner.  of  Atlanta, 
Ga.  The  contract,  it  is  stated,  will  amouftt  to  about 
$25,000,  and  covers  the  building  of  a  carpenter  shop, 
work  shop,  stable,  shelter  for  searchlight,  trucks,  bak- 
ery,  oil  house,  ordinance  work  shop  and  other  buildings. 

Los    Angeles,    Cal. — The   erection    of    an   annex   to    the        ^ 
city    hall,    either    2    or   3    stories    high    and   to   cost    about 
$20,000,   is    reported   under  consideration. 

Meriacn,  Conn. — The  House  has  passed  a  bill  appropri- 
ating $90,000   for   an   armory   in  Meriden. 

Wilmington,  Del. — Mayor  W'ilson  in  his  message  to  the 
Council,  it  is  stated,  recommended  the  erection  of  a  new 
city   hall. 

Farnhurst,  Del. — Bids  will  be  received  until  July  22 
by  Connell  &  Pierson,  Archts..  Rm.  403,  Equitable  Bldg., 
Wilmington,  for  erecting  a  building  for  the  Delaware 
State  Hospital  for  the  Insane  at  Farnhurst.  Wm.  H. 
Swift,  Chmn.    Bldg.   Com. 

Bartow,  Fla. — The  erection  of  a  court  house  at  a  cost 
of  $75,000   is  reported  contemplated  by  the  Co.  Comrs. 

Atlanta,  Ga. — The  erection  of  a  joint  court  house  ..and 
city  hall  in  the  city  of  Atlanta  is  being  agitated. 

Bartonville,  III. — It  is  stated  that  State  Archt.  Zimmer- 
man is  preparing  plans  for  a  hospital  which  it  is  pro- 
posed erecting  on  the  .Asylum  grounds  at  Bartonville  at 
a  cost  of  abotit  $100,000. 

Kankakee,  ///.—The  Co.  Bd.,  it  is  stated,  has  under 
consideration  the  erection  of  a  court  house  at  a  cost 
of   $225,000.      Address   Co.    Aud. 

Peoria,  III. — It  is  stated  that  all  bids  recently  re- 
ceived tor  erecting  the  Graham  Hospital  have  been  re- 
jected,  the  plans  are  to  be  modified  and  new  bids  asked. 

Decatur _  III. — Bids  will  be  received  at  the  office  of 
Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.,  Wash- 
ington, D,  C,  until  Aug.  20,  for  the  construction  (com- 
plete)   of  the   U.    S.    Post"  Office  at   Decatur. 

Ft.  Benjamin  Harrison,  Ind. — Bids  will  be  received 
until    July    17    by    Geo.    H.    Penrose,    Q.    M.,    U.    S.    A.. 

for     installing     a     heating     system     in     i     civilian's     em- 
ployes*   quarters    at    this    post. 

'M^cbstcr  City,  Ia.~—C.  E.  Atkinson^  of  W/:bster  City, 
has  secured  the  contract  for  constructing  complete  U.  S. 
Post  Office  for  $52, 1 44  (bids  opened  June  17  by  the 
Superv.  Archct.  Treas.   Dept.,   Washington,  D.   C). 

Des  Moines,  la. — Geo.  F.  Poorman,  City  Clk.,  writes 
that  the  citizens  on  June  20  voted  to  erect  a  city  halt 
to  cost  about  $350,000.      Architect  not   yet  selected. 

A  resolution  was  adopted  by  the  Aldermen  authoriz- 
ing the  Bd.  of  Pub,  Wks.  to  secure  specifications  for 
a    fire   engine    house    to    be    erected   on    W.    8th    St. 

Ft.  Riley,  Kan. — Ziegler  Bros.,  of  Junction  City, 
are  reported  (o  have  submitted  the  lowest  bid  for 
erecting  the  barracks  and  coal  shed  at  this  post,  at 
$55. 000, and  Ziegler  &  Dalton.  of  Junction  City,  the 
lowest  bid  for  the  other  buildings,  including  store- 
house, granery,  etc.,  at  $40,000.  Bids  for  this  work 
were  received  June  10  by  W.  M.  WTiitman>  Constr, 
Q,  M.,  Ft.  Riley. 

Maytield,  Ky. — The  General  Assoc,  of  Baptists  of  Ken- 
tucky, it  is  stated,  has  decided  to  erect  a  sanitarium  to 
cost  about  $200,000. 


*Items    marked    thus   give    the    names    of    parties    awarded    contracts. 
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CCM  kotmc  jthimhinc  and  wiring)  a  stone  and  brioc 
liaiMinK  with  fireproof  floors  for  the  State  of  Maine 
lor  the  Ciiauaa]  Insane,  located  on  the  Arfcnal  Grounds 


Bmagor,  Me. — Bids  will  be  re«tivevl  until  lulv  i6  (ex- 
temioa  of  tiac)  for  the  general  construction  of  the  new 
vine  at  Ibe  Eastern  Maine  Insane  Hospiul.  Rang;or, 
•■d  for  tkr  ccnerml  construction,  plumbing  and  heating 
of  Ac  new  twcnala  bldg.  to  be  erected  on  the  grounds 
of  the  said  hospital.     Chas.  E.   Field,  Chmn.   Bldg.  Com. 

Amrmiim.  lit. — Bids  will  be  received  until  July  as  by 
the   Bd.  of  Trnv,  care    Dr.   Bigelow  T.   Sanborn,    Supt., 
lor   famishing   material   and    constructing   complete    (ex- 
"  ng   and    wiring)    a    stone    and    brioc 
>ot    floors    for    the    State    of    Maine 


'FrtJtrick.  MJ. — The  Tuberculosis  Comn.,  it  is  stattd, 
has  awarded  the  contract  to  erect  the  administration 
bailding  on  the  Frederick  County  site  to  Henry  Smith 
A  Soos  Co.,  of  Baltimore.  There  is  about  $90,000  avail- 
able for  this  sanitarium. 

B»it»m.  Mass. — The  Bd.  of  Aldermen  has  passed  the 
loan  hill  which  jiTOTides  for  the  following:  $30,000  for 
bath  boose  at  Charlcstown;  $140,000  for  buildings  and 
■ent  at  Consumptives'  Hospiul;  $15,000  for  fire 
and  apparatus  in  Park  Hill,  and  $15,000  for  fire 
.  site  and  apparatus,  in  Orient  Heights,  East 
Bestoo. 

'S'frthomftom.  Moss. — Myron  C.  Bailey,  of  North- 
ampton, is  stated  to  have  secured  the  contract  to  erect 
bcjdc  'building  at   Dickinson  Hospital  at  about  $40,000. 

lonim.  Mieh. — The  Bd.  of  Superv.,  it  is  stated,  has  ac- 
cepted the  plans  of  E.  A.  Bowd,  of  Lansing,  for  the 
conit  booac,  estimated  to  cost  $28,000. 

Fliml,  Mick. — Bids  will  be  received  until  July  so  by 
E.  D.  Black.  Secy.  Hurley  Hospiul  Bd.,  for  erecting 
a  hosiMtal. 

Dmlmtk,  Minn. — The  members  of  the  Bd.  of  Trade 
are  said  to  be  considering  improving  thcB  d.  of  Trade 
BMg.  at  a  cost  of  $100,000. 

St.  PettT.  Minn.— J.  D.  Mills,  Secy.  Bd.  State  Control, 
St.  Paul,  writes  that  C.  H.  Johnston,  Manhattan  Bldg., 
St.  Paul,  is  preparing  plans  for  St.  Peter  State  Hospital. 

AUiondria,  Minn. — Bids  will  be  received  at  the  office 
of  las.  Knox  Taylor.  Superv.  Archt.,  Treas.  Dept., 
nashmgtonj  D.  C,  until  .Aug.  19,  for  the  construc- 
tion, including  plumbing,  gas  pipiing.  heating  apparatus, 
electric  conduiu  and  wiring  of  the  U.  S.  Post  Office 
at  Alexandria. 

'yire*!^,  Uinn. — ^Jas.  Sampson,  of  Virginia,  it  is 
reported,  has  secured  the  contract  to  erect  the  iire  hall, 
not  including   beating,  wiring  and  plumbing,   at   $11,130. 

Crookston,    Minn. — Bids    will    be  received    until    Aug. 

$    bjr    Jas.    Knox    Taylor.    Superv.  Archt..    Washington, 

D.    C.   for  constructing    (complete)  the    U.    S.    Postofficc 
at  Crookston. 

Si.  Lonis.  Mo. — It  is  stated  that  plans  are  being  pre- 
aared  for  fireproofing  the  poor  house  at  a  cost  of  about 
$90,000. 

The  Bd.  of  Pub.  Improvements,  it  is  stated,  has  re- 
jected all  bids  recently  received  for  erecting  an  engine 
bonie  at  Kennerly  and  Pendleton  Sts.,  and  new  bids 
are  to  be  received  July  26. 

Omaha,  Neb. — The  Comrs.  of  Douglas  County  are  re- 
ported to  have  received  tentative  plans  from  John  La- 
tenaer.  Bee  Bldg.,  for  a  court  Douse  to  cost  about 
$1,000,000. 

Jersey  City  N.  J. — Bids  received  June  j8  by  the  Bd. 
af  Hospital  Trus.  for  erecting  a  power  house,  laundry, 
■llhle  and  helps'  quarters  and  mortuary  chapel  and 
awrgne  for  the  new  hospital,  it  is  stated,  were  as  follows: 
The  Tbonpson-Starret  Co.,  of  New  York,  X.  Y.,  was 
the  only  concern  that  put  in  separate  bids  for  each 
hililding.  They  were  as  follows,  being  respectively 
fireproof  snad  semifireproof  construction:  Power  house 
and  laundry,  $71,000,  $68,000:  stable  and  helps'  quar- 
ters, $54,000  $5>,Soo;  morgue  and  chapel,  $21,000, 
$ai,6oo;  total,  $147,000,  $141,100.  The  John  H.  Par- 
ker Co.,  of  New  York,  N.  Y.,  bid  $149,364  for  the 
oitire  work,  fireproof  construction,  no  bid  on  semi- 
fireproof  constmction.  Other  bids  for  scmi-fre- 
proof  constmction  were  for  the  entire  work:  M.  T. 
Connolly  Contracting  Co.,  242  17th  St.,  $140,437,  and 
Jos.  Jewkes  ft  Sons  Co.,  $142,000;  the  Universal  Fire- 
proof Constr.  Co.,  of  -New  York,  N.  Y.,  bid  $22,150 
for  the  power  bouse,  $23,450  for  the  stable,  and  $5,300 
f«r  the  morgue,  a  touf  of  $50,900,  but  does  not  in- 
clude the  heating,  lighting  and  plumbing,  or  equipment 
for  any  of  the  buildings. 

•The  contract  for  the  buildings  at  the  City  Hospital, 
as  given  above,  it  is  rejwrted,  has  been  awarded  to  the 
Tbonipaoa-Surrett  Co.,  of  New  York,  N.  Y.,  for  fire- 
proof construction. 

)omeAnrt.    S.    /.—Bids    will    be    received    until    July 
j   by    the    Trus.    of    the    State    Home    for    Bovs    (Edw. 
Spaeth.    Pres.).   at   Jamesburg.    for   erecting   a   brick   and 


16   by    the    Trus.    of    the    State    Home    for    Bo 
Spaeth.    Pres.).   at   Jamesburg.    ' 
franc  cow   barn   at  said   Home. 

ytnelanJ,  S.  J. — It  is  stated  that  bids  will  be  re- 
ceived until  Jnly  16  by  the  Comr.  of  Charities  and 
Correction.  State  House.  Trenton  for  constructing  a 
beating  plant  at  the  home  for  Soldiers.  Sailors,  Marines 
and    their    Wives   and    Widows,    at    \'ineland. 

BrooUyu,  N.  V. — ^Plans  have  been  filed  for  a  3-story 
and  basanent  brick  dormitory  to  be  erected  at  Wif- 
loocbby  and  Sumner  Aves.  for  the  Roman  Catholic 
Orphan  Asylum  at  a  cost  of  $125,000.  Helmle  &  Hu- 
bcrty,    arcbta.,    190    Montague    St. 


WMard,   S.    K.— The   Lnn 


rriuara,  ».  r.—  int  Uanacy  Comn.  and  the  Bd.  of 
Tres.  of  the  WiUard  Sute  Hospital,  it  is  suted,  have 
decided  to  erect  a  new  building  at  the  hospital  for 
tahcrcnloais  cases. 


Rochester.  S.   Y. — Bids  will  be  received  until  July    17 
<r   F.   X.    Pifer,    Ok.    Bd.   Comract   and   Supply,    for   al- 
Icratioos    and    additions    to    the    old    New    York     Suie 


Araory,  cor.  Monroe  Ave.  and  Clinton  Ave.  S.,  to  con- 
vert aaase  into  a  convention  hall  for  the  city.  J.  Foster 
Warner,  archt.,  1036  Granite  Bldg. 

FInshimg,  L.  I.,  N.  Y. — It  is  sUted  that  steps  are  to 
be  taken  immediately  for  the  erection  of  a  nurses* 
hoac  at  the  Ftaabing  Hospital,  the  cost  to  be  about 
$iS,aeo.  Cbas.  C  M.  Thomas,  Secy.  Home  Com.,  it  is 
MMM  has  bcea  aothoriaed   to   receive   bids. 


Rochester.   N.    Y. — See  "Miscellaneous." 


Bunalo.  .V,  1'. — li  is  reported  that  the  erection  of  a 
Polish  Hospital  at  a  cost  of  about  $100,000  is  contem- 
plated. Rev.  John  Pitass,  of  St.  Stanislaus  St..  may  be 
able  to  give  further  information. 

Bids  will  be  received  until  July  16  by  Henry  P.  Fink, 
Clk.  Bd.  Supen.,  for  additions  and  alterations  to  the 
Erie  Co.  Jail.     Sst.  cost,  $31,500. 

Blockwell's  Island.  .Y.  1'. — Bids  will  be  received  by  the 
Dept.  Pub.  Charities.  (Robt.  \V.  Hebb.ird,  Comr.)  .New 
Vork  t'ity,  until  July  22,  for  furnishing  all  labor  and 
materials  required  for  the  tearing  down  and  removal  ex 
cavation  and  masonry,  steel  and  iron,  roofing  and  metal 
work,  carpentrj-,  and  all  other  work  (except  electric, 
heating  and  plumbing  work,  gas  and  electric  fixtures  ana 
fitting  up)  for  the  erection  and  entire  completion  of  a 
day  room  for  male  inmates  and  a  day  room  for  female 
inmates,  a  reception  pavilion  for  male  inmates  and  a  re- 
ception room  tor  female  inmates,  and  an  operation  pa 
vilion  in  connection  with  the  Home  for  the  .\ged  and 
Infirm.  Blackwell's  Island,  City  of  New  York.  Also  sepa- 
rate bids  for  electrical  conduit,  electric  wiring  and  switch- 
board work,  heating,  plumbing,  gas  piping,  etc.,  for  above 
buildings. 

Sew  York,  N.  Y. — The  following  are  the  bids  opened 
on  June  27  by  the  Park  Board  (Nloses  Herrman,  Pres.) 
for  installation  of  electric  equipment,  elevators,  lifts, 
book  conveyors  and  pneumatic  tubes,  in  New  York  pub- 
lic library,  .■\stor,  Lenox  and  Tilden  foundations:  Harry 
Alexander,  18  \V.  34th  St.,  $186,000;  Commercial  Constr. 
Co.,  114  E.  28th  St.,  $207,000;  Chas.  L.  Eidliti  Co.,  341 
W.  71st  St.,  $234,684;  T.  Livingston,  Jr.,  &  Co.,  113  E. 
22d  St..  $208,000;  Lord  Electric  Co.,  213  W.  40th  St., 
S'73.891:  Peeb  &  Powers,  225  4th  Ave.,  $228,000;  John 
Peirce  Co.,  90  West  St.,  $198,000;  Rcis  &  O'Donovan, 
Inc.,  1 123  Bway.,  $209,440;  Tucker  Electrical  Constr. 
Co.,  35  t>o.  Main  M..  $195,651;  and  Western  Electric 
Co.,  463  West   St.,  $181,449. 

Mavor  McClellan  has  approved  the  bill  authorizing 
the  Comrs.  of  Bridges  to  erect  a  municipal  building 
on  the  new  terminal  of  the  Brooklyn  Bridge  in  the 
Boro.    of    Manhattan.  * 

The  Municipal  .\Tt  Comn.,  on  June  27,  apnroved  de- 
signs for  the  Harlem  Hospital  Training  School  for 
Nurses,  to  cost  $150,000,  ana  designs  for  the  Old  Slip 
Police    Station,    to   cost    $175,000. 

The  following  are  the  bids  opened  on  July  2  by  Francis 
J.  Lantry,  Fire  Comr.,  for  furnishing  materials  and 
erection  a  building  for  an  engine  and  a  hook  and  ladder 
company  on  Belmont  .\ve.  and  183d  St.,  Bronx  Boro.: 
Kelly  &  Kellcy,  45  E.  42d  St.,  $76,752;  R.  E.  Hening- 
ham,  I  Madison  .\ve.,  $76,702;  T.  T.  Nesbitt  Co.,  iiS 
Nassau  St.,  $74,448;  Calumet  Constr.  Co.,  19  E.  59th 
St..  $65,898;  L.  J.  Rice,  5  E.  42d  St..  $70,870;  A  L. 
Guidone,  i  Madison  Ave.,  $71,850:  Tas.  T.  Kerr,  $68,345 
and   .A.   Nugent  &  Son,   103  E.   125th  St.,  $69,970. 

The  following  are  the  bids  opened  same  time  and 
place  for  furnishing  material  and  erecting  an  extension 
to  the  headquarters  building  on  68th  St.  near  3d  Ave.: 
Thos.  Cockerill  &  Son,  147  Columbus  Ave.,  $162,500; 
R.  E.  Heningham,  i  Madison  Ave..  $145,941;  T.  T. 
Nesbitt  Co.,  116  Nassau  St.,  $134,569.  and  Kelly  & 
Kelley,  45  E.  42d  St.,   $134,992. 

The  following  are  the  bids  opened  on  July  3  by  Ihe 
Comrs.  of  Parks,  N.  Y.  City,  for  the  erection  of  a 
new  continuous  skylight  over  the  central  portion  of 
east  wmg,  the  enlargement  of  the  3-story  dome  lights, 
the  alteration  of  the  cornice  in  scAith  gallery  on  2d 
floor  of  said  east  wing  of  the  Metropolitan  Museum 
of  .Art,  and  all  work  in  connection  therewith:  Buckley 
Realty  Constr.  Co.,  624  Madison  Ave.,  $45,000, 
and   -Thos.    Dwyer,    601    West    End   Ave.,    $52,444. 

John  M.  Burke  is  stated  to  have  given  $4,000,00  to  the 
city  with  which  to  erect  a  home  and  make  provisions  for 
the  relief  of  convalescents,  the  home  to  be  known  as  the 
■  inifred  Masterson  Burke  Foundation,  in  honor  of  Mr, 
Burke's  mother. 

Bids  will  be  received  until  July  18  by  John  F.  .Ahearn. 
Boro.  Pres.,  for  the  completion  of  the  plumbing  and 
drainage  of  a  public  bath,  now  being  erected  on  east 
side  of  Ave.  A,  between  23d  and  24ht  Sts.,  New  York 
City,  which  has  been  abandoned  by  the  original  con- 
tractors. 

Plans  have  been  filed  for  enlarging  the  building  of 
the  Home  for  the  Relief  of  .Aged  and  Indicfent  Females 
at  Amsterdam  Ave.  anad  104th  St.,  by  adding  a  4-5tory 
annex  63x100  ft.  at  the  corner  of  103d  St.  The  addi- 
tion will  be  of  brick  and  stone  and  cost  about  $100,000. 

Lisbon,  N.  D. — The  erection  of  an  armory  at  a  cost 
of  $12,000  is  reported,  under  consideration. 

Bismarck.  N.  D. — The  City  Council,  according  to  re- 
ports, has  decided  to  erect  a  city  hall  to  cost  $20,000. 

Cleveland,  O. — It  is  stated  that  bids  will  be  asked  in 
about  a  week  by  the  Bd.  Pub.  Service  for  the  erection 
of  the  West  Side  Market,  plans  for  which  have  been 
prepared   by   Hubbell  &   Bencs.   Citizens  Bldg. 

Columbus  Barracks,  O. — Three  double  sets  of  officers' 
quarters,  a  wagon  shed  and  a  storehouse,  costing  in 
all  about  $55,000,  it  is  reported,  are  to  be  constructed 
at  this  post. 

*Cincinnati,  O. — Chas.  Rosenstiel,  606  Reading  Road, 
is  reported  to  have  secured  the  conrtact  to  erect  an  en- 
gine house  in  Hyde  Park  at  $20,812. 

Bids  will  be  received  until  lulv  21  bv  the  Bd.  of  Trus. 
of  the  Pub.  Library  (Robt.  H.  West,  Chmn.  Bldg.  Com.) 
for  remodeling  and  erecting  an  addition  to  the  Public 
Library.      Clarence   L.   Stanley.  Clk. 

Toledo,   O. — See   "Power   Plants,   Gas   and   Electricity." 

Wyoming,  0. — It  is  stated  that  plans  have  been  sub- 
mitted for  the  .2-8tory  brick  town  hall  which  is  to  be 
erected  at   a  cost  of  $15,000.     A.   A.   Taylor,   Mayor. 

Hamilton,  O. — It  is  stated  that  bids  will  be  received 
until  July  17  by  the  Bd.  of  Infirmary  Directors  (C. 
A.  Patton,  Clk  J.  for  erecting  a  laundry  building  at 
the  County  Infirmary.  Fred.  G.  Mueller,  704  Rent- 
scbler  Bldg.,  is  the   archt. 

Oklahoma  City,  Okta. — The  Baptists  are  said  to  be 
planning  the  erection  of  a   hospital  to  cost  $100,000. 

Philadelphia,  Pa. — The  Finance  Com.,  if  is  reported,  has 
approved  the  appropriation  of  $250,000  for  the  erection 
of  a  Hospital  for  the  Indigent. 

The  lowest  bid  received  July  2  by  the  Light  House 
Engr.,  at  Philadelphia,  for  constructing  a  dvtelling.  barn 
and  oil  house  at  Lislon's  Front  Range  Light  House, 
Del.,  is  stated  to  have  been  submitted  by  Warner  & 
Blaire,    of    Qayton,    at   $11,600, 


Carlisle,  Pa. — The  Cumberland  Co.  Bd.  of  Comrs.,  ac- 
cording to  report,  will  expend  $50,000  Improving  the 
court  house.     .Address  Co.   .Aud. 

Bisliop-illi:,  S,  C. — Bids  will  be  received  July  23  by 
the  Court  House  Comn.  (R.  W.  .McLendon,  Chmn.)  for 
erecting  a  court  house,  plans  for  which  may  be  had  from 
Edwards  &  Walter,  .Archts.,  Columbia,  S.  C,  on  a  de- 
posit   of   $25.      Probable   cost,    $40,000. 

.Aberdeen,  S.  C— The  Trus.  of  St.  Luke's  R.  C. 
Hospital,  it  is  reported,  will  expend  $30,000  in  improve- 
ments. 

Pulaski,  Tcnn. — The  Co.  Court  of  Giles  Co.  July  i 
made  an  additional  appropriation  of  $40,000  to  rebuild 
the  court  house,  recently  burned.  This  made  $65,000 
appropriated,    beside    the   insurance    on    the    old    building. 

Buritngton,  Vt. — The  following  are  the  bids  opened 
on  June  28  by  Jas.  Knox  Taylor,  Superv.  Archt.  Treas. 
Dept.,  Washington,  D.  C.  for  a  marble  cornice  at  U.  S. 
Post  Office  and  Custom  House:  Mason  &  Co.,  Burling- 
ton, $29,400;  Richardson  &  Burgess,  Washington,  D.  C, 
$35,547;  and  Fissell  &  Wagner,  New  York,  N.  Y., 
$35,000. 

'Ft.  Steilacoom,  IFaj/i. — It  is  stated  that  contracts 
have  been  awarded  as  follows  for  improvements  to  the 
insane  asylum  at  Ft.  Steilacoom:  To  Knoell  Bros., 
Taconia,  $9,140  for  the  erection  of  a  new  mortuary 
and  a  surgery;  also  the  building  of  an  addition  to 
the  laundry,  Wm.  Purtell.  at  $22,800;  for  the  steam 
heating  plant  of  the  2  new  buildings  and  also  for  the 
remodeling  of  the  heating  plant  of  the  whole  institu- 
tion. .Aside  from  the  improvements  in  the  heating  plant 
of  the  institution,  the  plumbing  is  to  be  repaired  and 
remodeled  at  a  cost  of  about  $7,000.  Plans  for  the  erec- 
tion of  a  house  for  the  superintendent  are  being  pre- 
pared by    Proctor  &   Farrell.      Probable  cost,   $10,000. 

'Orting,  Wash. — Contracts  for  work  at  the  State 
Soldiers'  Home  at  Orting  are  reported  to  have  been 
awarded  by  the  State  Bd.  of  Control  at  Olympia  as 
follows:  To  .A.  E.  White,  of  Seattle,  for  construction 
of  new  hospital,  $12,500;  to  Seattle  Heat  &  Plumbing 
Co.,  of  Seattle,  for  remodeling  heating,  $3,600;  for 
heating  new  hospital,  $2,160,  and  for  installing  two 
new   boilers,   $2,550. 

Spokane.  Wash. — It  is  reported  that  bids  will  be  re- 
ceived until  July  19  by  the  Co.  Comrs.  for  erecting 
buildings  at   the  county   poor   farm   for  consumptives. 

Wales,  Wis. — Bids  will  be  received  until  July  23  by 
the  State  Bd.  of  Control  at  Madison  (M.  J.  Tappins, 
::iecy.)  for  erecting  a  superintendent's  residence,  laundry, 
stable  and  pump  house  upon  the  grounds  of  the  Tuber- 
culosis Sanitarium,  2  miles  north  of  the  village  of  Wales. 
Howland    Russell,    .Archt.,  Hathaway   Bldg.,   Milwaukee. 

Sturgeon  Bay,  Wis. — Tas.  S.  Halstead,  Co.  Clk.,  writes 
that  contracts  for  jail  and  sheriff's  residence  (bids 
opened  June  15)  have  been  awarded  as  follows:  To 
J.  E.  Utke,  of  Marinette,  general  construction.  $11,050; 
to  Halstead  Maples,  for  heating,  $951;  C.  Norton,  for 
plumbing,  $878;  and  to  the  Champion  Iron  Co.,  Wilming- 
ton, O.,   for  steel  cages,   etc.,   $3,450. 

Racine,  Wis. — It  is  stated  that  bids  will  be  received 
until  July  20  by  the  City  Clk.  for  erecting  an  engine 
house.      P.    H.    Connolly,    Chmn.    Bd.    Pub.    Wks. 

'Brandon,  Man. — It  is  stated  that  the  contract  to  erect 
the  winter  fair  and  stock  pavilion  has  been  awarded 
to  the   Brandon  Constr.  Co.  at  $24,497. 

Calgary,  Alta. — Plans  for  the  construction  of  a 
modern  Hospital,  consistiing  of  a  main  building,  ma- 
ternity hospital,  isolation  hospital  and  a  nurses'  home, 
to  be  constructed  of  red  brick,  with  stone  trimmings, 
at  a  cost  not  to  exceed  the  sum  of  $140,000  will  be  re- 
ceived by  H.  K.  Dudley  Smith,  Secy.  Treas.,  not  later 
than   nuon   of  .Aug.    1st. 

Toronto,  Ont. — The  Civic  Property  Com.,  it  is  stated, 
has    decided    to    erect    a    Hospital    for    Measles    on    the 

f rounds   of   the    General    Hospital,   the   cost   to   be    about 
40,000. 

BUSINESS    BUILDINGS. 

Notes  Arranged  Alphabetically  by  States. 

"Phoenix,  .4ns.— Carl  Lconardt.  H.  W.  Bellman  Bldgs., 
Los  Angeles,  is  stated  to  have  secured  the  contract  to 
erect  a  5-story  loft  and  office  building  to  be  erected  in 
Phoenix  for  John  Noble  at  a  cost  of  about  $195,000. 

*WillianLs,  Ariz.—Jhe  contract  to  erect  a  reinforced 
concrete  depot,  hotel  and  round  house  here  for  the 
Atchison,  Topeka  &  Sante  Fc  R.  R.  is  reported  to  have 
been  awarded  to  Carl  Leonardt,  of  Los  Angeles,  at  about 
$100,000. 

5<i>i  Francisco,  Cal. — Chas.  JL  Belshaw  has  applied  for 
a  permit  to  erect  a  2-story  brick  building  on  Beale  St., 
near   licwaid    ^'t.,   at   £'   cost  of   $65,000. 

The  Whitney  Estate  Co.  has  applied  for  a  permit  to 
erect  an  8-story  class  A  store  and  office  building  on 
Geary  and  Stockton  Sts.,  to  cost  $415,000,  and  Helen 
Sylvester  to  erect  a  $40,000  hotel  on  Eddy  St.,  near 
I'olk   St. 

Stockton,  Cai. — The  Stockton  Investment  Co.,  it  is 
stated,  intends  erecting  a  tourists'  hotel  to  cost  about 
$500,000. 

Denver,  Colo. — It  is  stated  that  a  Masonic  Temple  is 
to  be  erected  in  Denver  at  a  cost  of  about  $400,000. 

The  Benedict  Warehouse  and  Transfer  Co.  is  reported 
to  have  decided  to  erect  an  8-story  concrete  warehouse  in 
Denver  at  a  cost  of  $175,000. 

Permits  are  stated  to  have  been  issued  as  follows  for 
erecting  a  4-5tory  building  on  Wazee  and  17th  Sts.,  for 
Ilendrie-Boltho.-  Mfg.  Co.,  at  a  cost  of  $50,000,  and  a 
2-story  warehouse  on  Wazee  and  nth  Sts.,  for  the  West- 
ern  Warehouse  Co.,  to  cost  $10,000. 

Jacksonville,  Fla.- — See   "Bridges." 

'Tampa,  Fla. — H.  L.  Parker  is  reported  to  have  se- 
cured the  contract  to  erect  a  freight  depot  at  Jeffer- 
son and  Twiggs  Sts.  for  the  Tampa  Northern  K.  R. 
at  $22,000. 

Bloomington,  III. — It  is  stated  that  as  soon  as  plans 
have  been  revised  new  bids  will  be  asked  for  the  erec- 
tion  of  the   Y.   M.   C.   A.   Bldg. 


Chicago     III. — "ITie    Chica(;o    Telephone    Co.,    \Vashing- 
ton    and    Franklin    Sts.,    it    is    stated,    will    erect    an    op- 


'Iltmg   marked   thus   give    the   names   of  parties   awarded   contracts. 
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crating    building    at    87    Franklin    St.,    to    cost    $300,000. 

Huel  &  Schmid.  163  Randolph  St.,  are  reported  to 
be  the  archts.  for  the  7-story  store  and  loft  building 
to  be  erected  at  Randolph  and  Jefferson  Sts.,  by  Rup- 
recht  &  Co.,  at  a  cost  of  $175,000. 

It  is  stated  that  plans  are  being  prepared  for  an 
8-story  building  to  be  erected  at  427  Dearborn  St.  by 
M.  A.  Donohue  &  Co.,  at  a  cost  of  $80,000, 

The  Steele- Wedeles  Co.  is  reported  to  have  secured 
a  site  near  Dearborn  Ave.  on  the  river  front  on  which 
it  is  proposed  erecting  a  lo-story  steel  constructed 
building. 

It  is  stated  that  H.  M.  Hooker  Co.  wlil  erect  a  building 
on  W.  Washington  and  Desplaines  Sts.  at  a  cost  of  about 
$100,000. 

Marshall  &  Fox,  164  Dearborn  St.,  are  reported  to 
have  prepared  plans  for  the  Steger  Piano  Bldg.,  to  be 
erected  at  Wabash  Ave.  and  Jackson  Boule.,  18  stones 
high. 

*Granite  Chy,  lit. —  Murphy,  Way  &  Murphy,  of  East 
St.  Louis,  are  reported  to  have  secured  the  contract  for 
erecting  a  3story,  237x293  ft.,  brick  opera  house  and  hotel 
at  19th  St.  and  Niedringhaus  Ave.,  for  the  General 
Contr.  Co. 

*Ft.  Wayne,  Ind. — The  Fuhrman  Bros.,  it  is  stated, 
have  been  awarded  a  contract  for  constructing  the  new 
Elks  Home  at  $45-575-  The  heating  and  plumbing 
contracts  are  yet  to  be   let. 

*Frankfort,  Ind. — It  is  reported  that  John  Paden, 
Frankfi.  rl,  has  been  awarded  a  contract  to  construct 
a  2-story  and  basement  building  for  the  local  lodge 
of  Elks.     J.   F.  Johnson   &   Co.,    Indianapolis,   Archts. 

*  Indianapolis,  Ind. — The  trustees  of  the  Y.  M.  C.  A. 
reported  to  be  ready  to  receive  bids  for  the  erection 
of  a  $100,000  building  on  Illinois  and  Ohio  Sts.  Plans 
have  been  approved  for  an  8oxi20-ft.  building  4  stories 
high. 

*LogansPort,  Ind. — Wylie  Bros.,  of  Chicago,  111.,  it 
is  reported,  have  secured  the  contract  to  erect  a  theatre 
here  at  about  $39,000. 

Gary,  Ind, — E.  C.  Shankland,  of  Chicago,  III.,  is  said 
to  be  preparing  plans  for  a  theatre  to  be  erected  here  by 
Chicago  capitaUsts  at  a  cost  of  $200,000. 

Woodward,  la. — The  members  of  the  Odd  Fellows 
Lodge,  it  is  stated,  have  accepted  plans  for  a  $12,000 
theatre   and  lodge   building.     Address  Secy. 

Garden  City,  Kan. — It  is  stated  that  a  depot,  cost- 
ing about  $25,000.  is  to  be  erected  here  by  the  Atchi- 
son, Topeka  &  Santa  Fe  R.  R.  (C.  A.  Morse.  Ch. 
Engr^   Topeka). 

Covington,  Ky. — ^John  R.  Coppin,  of  Madison  Ave.,  it 
is  stated,  has  been  granted  a  permit  to  erect  a  7-story 
concrete  office  and  store  building  at  7th  and  Madison  Sts., 
estimated   to  cost   $80,000. 

Baltimore,  Md. — It  is  stated  that  the  Maryland  &  Penn- 
sylvania R.  R.  Co.  (Thos.  M.  Ward,  Engr.)  will  expend 
$100,000  in  improvements,  including  the  erection  of  a 
passenger  station  on   North  Ave. 

Athol,  Mass.—ThQ  erection  of  a  Y.  M.  C.  A.  Bldg. 
to    cost    about    $15,000    is    reported    under    consideration. 

Attleboro,  Mass. — It  is  stated  that  $50,000  is  being 
raised  to  erect  a  Y.  M.  C.  A.  Bldg.,  of  the  amount 
$25,000    ha*  been    secured. 

*Grand  Rapids.  Mich.— The  contract  for  erecting  a  4- 
story  warehouse  at  Ellsworth  Ave.  and  the  Railroad  Cross- 
ing for  the  International  Harvester  Co.  is  reported  to 
have  been  awarded  to  Appleyard,  Johnson  &  Co.,  Powers 
Theatre   Bldg.,    for  about  $40,000. 

*Port  Huron.  Mich. — ^The  contract  to  erect  the  Y.  M. 
C.  A.  Bldg.,  it  is  stated,  has  been  awarded  to  A.  J. 
Smith  &  Son,  of  Port  Huron,  at  about  $15,650,  not 
including    heating,    lighting   and    plumbing. 

Menominee.  Mich. — The  Menominee  Sugar  Co.,  it  is 
stated,   will  erect   a   warehouse   24x40   ft.   to   cost  $15,000. 

Minneapolis,  Minn. — Bertrand  &  Chamberlin,  Bank 
of  Commerce  Bldg.,  are  reported  to  be  preparing  plans 
for  the  4-story  brick  and  reinforced  concrete  build- 
ing, which  is  to  be  erected  for  the  Federal  Ballot 
Machine   in   southeast   Minneapolis,   at   a   cost   of  $50,000. 

The  following  are  reported  to  be  the  bids  received  re- 
cently for  erecting  the  is-story  building  "The  Arling- 
ton," which  is  to  be  erected  by  J.  E.  Andrus  on  ist  Ave. 
and  5th  St.:,  J.  L.  Robinson,  $288^143;  Pike  &  Cook, 
$304,467;  C.  E.  Haglin,  $304,868;  H.  ^.  L-eighton  Co., 
$315,469;  J.  &  W.  A.  Elliott,  $344,972.  Heating — H. 
Kelly  &  Co.,  $27,412;  Kelly  &  Lamb,  $27,777;  W.  F. 
Porter  &  Co.,  $30,000;  Tunstead  Heating  Co.,  $37,767- 
Electrical  Work — W.  J.  Gray  &  Co..  $17,250;  Northern 
Eng.  Co.,  $17,300;  Minneapolis  Electrical  &  Constr.  Co., 
$1 7.950 ;  Minneapolis  Electric  Motor  Co^  $18,500. 
Plumbing — Robt  Simpson,  $20,800;  Kelly  &  Lamb,  $22,- 
500;  H.  Kelly  &  Co.,  $23,747;  Chas.  Wilkin  &  Co., 
$31,500.  Marble  Work — Northwestern  Mantel  Co.,  $69,- 
925;  Grant  Marble  Co.,  $72,850.  Hardware — Warner 
Hardware  Co.,  $12,426;  W.  K,  Morison  &  Co.,  $13,050; 
Gardner  Hardware  Co.,  $13,700.  Ornamental  Iron — 
Flour  City  Ornamental  Iron  Works,  $29,500.  Eleva- 
tors—Otis  Elevator   Co.,   $33,070. 

*Wm.  C.  Whitney,  archt..  Loan  &  Trust  Bldg.,  it  is 
stated,  reports  the  contract  let  to  F.  G.  McMillan,  4 
S.  E.  5th  St.,  for  the  5-story  brick  boarding  house  at 
915-917  Mary  PL,  for  the  Woman's  Christian  Assoc, 
It  will  be  43x100,  steel  and  fireproof  construction, 
steam   heat,  and  cost   $50,000. 

Winona,  Minn. — The  members  of  the  Arlington  Club, 
it  is  stated,  are  contemplating  the  erection  of  a  club 
house   at  a  cost   of  $i8,ooo. 

*St.  Paul,  Minn.—E.  J.  Dal/,  38  W.  Lawson  St.,  has 
secured  the  contract  for  erecting  a  2-story  brick  garage 
and  club  house  on  4th,  Cedar  and  Minnesota  Sts.,  for 
$25,000. 

Coleraine,  Minn. — The  officials  of  the  Duluth,  Mis- 
sabe  &  Northern  R.  R.  (H.  L.  Dresser,  Ch.  Engr., 
Duluth),  are  said  to  be  preparing  plans  for  a  brick 
and  stone   depot  to  cost  $30,000. 


ft.,   which    Londkammer   Bros.   &   Davidson   propose   erect- 
ing at  Hickory  and   2d   Sts. 

Hattiesburg.  Miss. — New  Orleans  &  Northwestern  Ry. 
Co.  (M.  L.  Byers,  Ch.  Engr..  M.  W.,  St.  Louis,  Mo.), 
is  said   to   be   planning   to   build   a   $125,000    depot   here. 

Joplin,  Mo. — The  Joplin  Theatre  Co.  is  reported  iri- 
corporated  with  Claude  Thornton,  Pres..  and  O.  S. 
Picher,  Secy.,  and  a  capital  of  $100,000  for  the  pur- 
pose   of  erecting   a   theatre. 

Springfield,  Mo, — The  Missouri  Pacific  Ry.  Co.,  it  is 
stated,   will   expend    $50,000   building   a   depot   here. 

*St.  Joseph.  Mo. — The  contract  for  erecting  a  3-story 
street  and  concrete  building  at  6th  and  Felix  Sts  for 
Block  Bros.,  iS  reported  to  have  been  awarded  to  Wm, 
Mignery. 

Kansas  City^  Mo. — A  site  is  reported  to  have  been 
purchased  on  W'alnut  St,  on  which  Dan  Ricksecker  in- 
tends  erecting   a    7-story   business  building. 

Billings,  Mont. — The  erection  of  a  Y.  M.  C.  A. 
Bldg.  to  cost  about  $80,000  is  reported  under  considera- 
tion. 

Omaha,  Ncb.—K\B.w  &  Erlanger,  of  New  York,  N.  Y., 
are  said  to  have  decided  to  erect  a  $100,000  theatre  here. 

Plans  for  remodeling  the  store  fronts  of  the  Ramge 
Bldg.  and  the  construction  of  a  3-story  addition  of 
reinforced  concrete  on  the  lot  east  of  the  building  are 
being  prepared  by  Misener  &  Baker  for  G.  E.  Shu- 
kert;    probable    cost,   $35,000,    according    to    reports. 

Bids  will  be  received  until  July  15  tor  addition  to  and 
remodeling  of  the  Merchants'  National  Bank  Building,  to 
cost  $50,000.  Luther  Drake,  Pres.  J.  E.  Dietri»h, 
Archt,,  528  Paxton  Bldg. 

Bayonne,  N.  J. — The  members  of  the  Republican 
Club,  Bway.  and  29th  St,  (Alfred  H.  Phillips,  Pres.), 
it  is  stated,  have  authorized  plans  to  be  prepared  for 
a  new  club  house  to  cost   about  $12,000. 

New  York,  N.  Y. — Plans  have  been  filed  for  two  6- 
story  brick  and  stone  stores  and  tenements  to  be  erected 
at  Av^.  A  and  i6th  St,  at  a  total  cost  of  $100,000  for 
Saml.  Greenstein.  Edwd.  A.  Meyers,  i  Union  Sq.,  is 
the    archt. 

Plans  have  been  filed  for  the  erection  of  the  following 
buildings:  6-story  brick  and  stone  store  and  tenement  at 
15  L'axter  St.  for  Vito  Antonio  Comper-Cugo  and  Andrea 
Defina,  cost  $25,000,  Chas.  M.  Straub,  archt. ;  2  6-story 
brick  and  stone  stores  and  tenements  at  214  Broome  St. 
for  Jacob  Levy,  cost  $70,000,  Chas.  M.  Straub,  archt.; 
7-story  brick  and  stone  stable  at  14  Hamilton  St.  for 
Jos.  Goldfine.  cost  $50,000,  Shampan  &  Shampan,  archts.; 
20-stOTy  brick  and  stone  office  and  store  building  at  15 
Maiden  Lane  for  Edward  Holbrook,  cost  $750,000,  Clin- 
ton and  Russell,  archts. ;  6-story  brick  and  stone  store 
and  tenement  at  Spring  and  Mott  Sts.  for  Saml.  Barkin, 
cost  $60,000,  E.  A.  Meyers,  archt. ;  3  6-story  brick  and 
stone  stores  and  tenements  at  1  st  St.  and  1  st  Ave.  for 
Julius  Tishman,  cost  $1 50,000,  E.  A.  Meyers,  archt,^ 
6-story  brick  and  stone  stores  and  tenements  at  236  W. 
lotn  6t.  for  Jacob  Lippman  and  Saml.  Root,  cost  $60,000, 
E.  A.  Meyers,  archt.;  11-story  brick  and  stone  store  and 
loft  building  at  33  W.  17th  St.  for  Meteor  Realty  & 
Constr.  Co.,  cost  $250,000,  Schwartz  &  Gross,  archts.; 
6-storv  brick  and  stone  store  and  tenement  at  347  E. 
17th  St,  for  Henry  Tishman,  cost  $20,000,  E.  A.  Meyers, 
archt. ;  7-story  brick  and  stone  store  and  loft  build- 
ing at  134  VV,  i8th  St.  for  Jos.  Quinn,  cost  $40,000, 
C.  A.  French,  archt,;  6-story  brick  and  stone  office  build- 
ing at  46th  St.  and  Bway.  for  Forty-Sixth  St.  and  Bway. 
Realty  Co.,  cost  $100,000,  Herts  &  Tallant,  archts.; 
6-story  brick  and  stone  stable  at  214  W.  65th  St.  for 
Danl.  McCoy,  cost  $35,000,  Erwin  Rossbach.  archt.;  3- 
story  brick  and  stone  stores  and  office  building  at  217 
W.  74th  St.  for  Theresa  D.  Browning,  cost  $95,000, 
Israels-Harder,  archts.;  i-story  brick  and  stone  stores 
at  125th  St.  and  St.  Nicholas  Ave.  for  F.  W.  Kinsman, 
cost  $25,000,  Geo.  N.  Griebel,  archt.;  i -story  brick  and 
stone  store  building  at  Amsterdam  Ave.  and  90th  St.  for 
John  "^  Astor,  cost  $20,000,  Jas.  McWaters,  ar&ht. ;  2- 
story  brick  and  stone  garagp  and  stores  for  Martha  B. 
Mosher,  cost  $30,000.  Chas.  E.  Birge,  archt.;  3  2-story 
brick  stores  at  177  th  St.  and  Park  Ave.  for  Richard 
Webber,  cost  $35,000,  B.  &  J.  P.  Walther,  archt.;  6-story 
bncK  factory  at  Robbins  .\ve.  and  140th  St,  for  Martha 
S trick,  cost  $60,000,  F.  Massesins.  archt.;  alterations  to 
9-story  brick  and  stone  office  building  at  17  Trinity  PI. 
for  Atlas  Line  Steamship  Co.,  cost  $300,000,  R.  L.  Dans, 
archt.;  6-story  brici-  and  stone  stores  and  tenemts.  at 
145th  St.  and  8th  Ave.  for  W.  &  B.  Realty  Co.,  cost 
$340,000,  Saml.    Sass,   archt. 

Plans  have  been  filed  for  a  s-story  and  basement 
clubhouse  to  be  erected  at  436  E.  27th  St.  for  the 
Hudson  Guild  (Chas.  Lieberman,  Pres.),  at  a  cost  of 
$60,000,  Chas.  Volz,  160  5th  Ave.,  is  the  archt.,  and 
for  remodeling  the  5-storv  apartment  hotel  at  Lenox 
Ave.  and  1 1 3th  St.,  at  a  cost  of  $  1 00,000,  for  the 
Sphinx    Realty    Co. 

Flushing,  L.  I.,  N.  K.— A  company  is  stated  to  have 
been  formed  with  (5eo.  W.  Pople,  Pres.,  and  J.  H. 
Quinlan,  Secy.,  for  the  purpose  of  erecting  a  business 
building  at   Bway   and   Main   St. 

Brooklyn,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  an  8-story  brick  stable  and  factory  at  Grant  St. 
and  Manhattan  Ave.,  for  J.  J.  Gorman,  cost  $95,000.  R, 
T,   Rasmussen,  Archt. 

Ft.  Shcum,  N.  Y. — It  is  stated  that  $^0,000  has  been 
given  to  the  Y.  M.  C.  A,  to  erect  a  building  at  Ft, 
Slocum. 

Charlotte,  N.  C— It  is  stated  that  the  Trus,  of  the 
Y,  M.  C.  A.  have  accepted  plans  for  a  $100,000  build- 
iing- 

horain,  O. — It  is  stated  that  the  Odd  Fellows,  of  Lo- 
rain contemplate  erecting  a  3-story  temple  on  Duane  St. 
at  a  cost  of  $45,000. 

Isaac  Henecker  is  reported  to  have  secured  a  site 
on  which  he  intends  erecting  a  $60,000  business  build- 
ing. 

Cleveland,  O. — A  new  vaudeville  theatre,  it  is  stated, 
will  be  built  in  Cleveland  this  winter  by  B.  F.  Keith. 
'Ine  new  theatre  will  have  a  seating  capacity  of  2,300, 
and   will   cost   $500,000. 

Oklahoma  City,  Okla. — R.  C.  Burnham,  of  Chicago. 
111.,  is  reported  to  have  been  engaged  to  prepare  plans 
for  the  steel  building  which  Heber  P.  Harter  intends 
erecting  at  Main  and  Harvey   Sts.,  at  a  cost  of  $100,000. 


Mankato.     Minn.—lt    is    stated    that    plans    are    being  Philadelphia,    Pa. — It    is    stated    that    bids    are    wanted 

prepared    for    a    2-story    brick    fireproof    building    47xi2ofor   enlarging   the    Art    Club    Bldg.,    at    a   cost    of    about 


$100,000.  Newman  &  Harris,  Land  Title  Bldg.,  are  the 
archts. 

Jas.  S.  Tallcy  has  been  granted  a  permit  to  make 
interior  and  exterior  alterations  to  the  Hanover  Hotel 
at  1 3th  and  Arch  Sts.,  for  the  Weighiman  estate.  The 
work  will  include  the  construction  of  a  new  entrance 
and  new  baths,  and  the  building  of  a  mezzanine  floor 
for  a  cafe  and  reading  room.     The  cost  will  be  $40,000. 

*Doyle  &  Co.,  it  is  reported,  have  been  awarded  the 
Contract  for  erecting  a  5-story,  44x100  ft.,  restaurant 
and  store  building  for  the  Childs  Dining  Hall  Co.,  at 
1000  Market  St.  The  cost  will  be  $100,000.  Westervelt 
&  Austin,  of  New  York,  N.  Y.,  are  the  archts. 

Pittsburg,  Pa. — August  Loch  is  reported  to  be  having 
plans  prepared  for  a  3-Btory  20x124  ft.  brick  store  build- 
ing,   which   he   intends   erecting   at   817    Federal    St. 

*Ailegheny,  Pa. — Cochran  &  Davis,  104  Erie  St.,  are 
reporte*.  to  have  secured  the  contract  to  erect  the  plant 
for  the  McKinney  Mfg,   Co.   at  a  cost  of  $20,000. 

^Florence,  S.  C. — The  contract  for  the  union  station 
and  division  headquarters  which  the  Atlantic  Coast  Line 
Ry.  will  build  at  Florence,  according  to  plans  by  Leitner 
&  Wilkins,  of  Wilmington,  is  stated  to  Have  been  awarded 
by  E.  B.  Pleasants,  Ch.  Engr.,  Wilmington,  to  C.  L. 
Johnson,  of   Florence,  at  $47,000, 

Memphis,  Tenn. — Alsup  &  Woods,  Randolph  Bldg., 
are  reported  to  be  preparing  plans  for  a  building' which 
Saml.  Mosby  contemplates  erecting  at  Monroe  Ave.  and 
S.   3d   St.,  at  a  cost  of  about  $80,000. 

Knoxviile,  Tenn. — It  is  reported  that  bids  will  be  re- 
ceived until  Aug.  I,  by  Richards,  McCarty  &  Bulford, 
Archts.,  The  Ruggery  Columbus,  O.,  for  constructing  a 
lo-story  bank  and  office  building,  32x145  ft.,  for  the 
Knoxviile   Banking   Co.      Cost,   about    $160,000. 

Houston,  Tex. — The  Interstate  Amusement  Co.  (Kart 
Hodlitzelle,  Pres.),  it  is  reported,  has  accepted  ' plans 
for  a  theatre.  Bids  will  be  received  soon.  Estimated 
cost,   $100,000. 

*Seattle,  Wash, — P.  J.  Noonan  is  stated  to  have  se- 
cured the  contract  to  erect  a  5-story  hotel  at  1412 
Summit    Ave.    for    C.    W.    Donaldson    at    about    $44,000. 

Spokane,  Wash. — It  is  stated  that  bids  arc  being  re- 
ceived to  erect  a  reinforced  concrete  block  at  Post 
and  Sprague  Sts.  for  Col.  Peyton  according  to  plans 
prepared    by    Sweatt   &   Wetzel. 

The  hotel  and  restaurant  men  of  the  city  are  said  to 
be  planning  the  incorporation  of  a  company  with  a 
capital  of  $100,000  for  the  purpose  of  erecting  a  whole- 
sale house  to  furnish  groceries,  fruits,  etc.  J.  S. 
Lichty,  Columbia  Blk.,  may  be  able  to  give  further 
information. 

Marinetie,  Wis. — Bids  for  the  erection  of  a  Masonic 
Temple  for  the  Marinette  Masonic  Asso.,  according  to 
plans  preoared  by  Pillsbury  &  McCracken,  of  Fond  du 
Lac,  will  be  received  by  the  Lidg.  Com,  (G,  H.  Landgraf^ 
Chmn.)  up  to  12  M.  July  15th.  Separate  proposals  must 
be   made    for   heating,    plumbing   and  wiring. 

Superior,  Wis. — The  Masons  are  said  to  be  planning 
the  erection  of  a  2-story  temple,  and  have  $10,000 
towards   the   project. 

Cheyenne,  Wyo. — Harry  P.  Hynds,  it  is  reported,  is 
planning  the  erection   of  a  $300,000   hotel. 

Toronto,  Ont. — The  members  of  the  Western  District 
Orange  Lodge,  it  is  reported,  are  having  plans  pre- 
pared for  a  lodge  and  store  building  which  they  propose 
erecting  at  a  cost  of  about  $30,000, 

Montreal,  Q««'.— Mark  Workman  is  reported  to  have 
secured  a  permit  to  erect  a  6-story  building  on  the  site 
of  the  Orkney  Homestead,  at  a  cost  of  about  $135,000. 

Portage  la  Prairie,  Man. — The  officials  of  the  Great 
Northern  R.  R.  (A.  H.  Hogeland.  Ch,  Engr.,  St.  Paul, 
Minn.),  it  is  reported,  are  planning  the  erection  of  ^ 
depot  here  to  cost  about  $30,000. 

CHURCHES  AND   DWELLINGS. 

Notes  Arranged  Alphabetically  by  States. 

Woodlawn,  Ala. — La  Belle-Kribs,  it  is  reported,  have  pre- 
pared plans  for  the  Baptist  Church  which  is  to  be  erected 
in  Woodlawn  at  a  cost  of  about  $40,000.  Rev.  Austin 
Crouch,  pastor. 

Fa^etteville,  Ark. — It  is  stated  that  the  members  of  the 
Baptist  Church  are  planning  the  erection  of  an  edifice  to 
cost  $30,000.     Rev.  W.  A.   Whittell,   Pastor. 

Oakland,  Cal. — McCall  &  Wythe  are  said  to  be  pre- 
paring plans  for  a  4-story  apartment  house  to  be 
erected  at   12th   and  Jefferson    Sts. 

Los  Angeles,  Cal. — Robt,  March  &  Co.,  it  is  reported^ 
intend  erecting  an  ii-story  apartment  house  at  609  S. 
Olive  St,  to  cost  about  $100,000.  Parkinson  &  Bergstrom 
are  the  archts. 

New  Haven,  Conn. — ^It  is  reported  •  that  arrangementa 
are  being  made  by  Fred.  0.  Grave  to  erect  a  $6o,ooj 
residence. 

Tulsa,  Ind.  Ter. — The  members  of  the  Baptist  Churchy 
it  is  stated,  propose  erecting  a  $35,000  edifice. 

Ames,  7a,— It  is  stated  that  bids  will  be  received  un- 
til July  30  by  A.  H.  Munn,  Chmn.  Bldg.  Com.,  for 
erecting  an  edifice  for  the  M.  E.  Church.  Brown  & 
Davis,   archts.,   41    E.   4th    St.,   Cincinnati,   O. 

Waterloo,  la. — Clinton  P.  Shockley,  of  Waterloo,  is 
stated  to  have  been  engaged  to  prepare  plans  for  the 
Walnut  St.  Baptist  Church,  which  is  estimate'd  to  cost 
$78,000. 

*Concordia,  Kan. — It  is  reported  that  the  contract 
to  erect  a  chapel  at  the  Nazareth  Convent,  has  been 
awarded  to  the  H'ayde  Contr.  Co.,  of  Kansas  City, 
Mo.,  at  about  $75,000. 

PiHsburg,  Kan. — It  is  reported  that  bids  will  be  re- 
ceived until  July  24  by  the  Bldg.  Com.  (Oscar  Sharp, 
Chmn,),    for   erecting  the    First    Baptist  Church. 

Owensboro,  Ky. — J.  C.  Taylor  is  reported  to  be  having 
plans  prepared  for  a  residence  to  be  erected  at  an  esti- 
mated cost  of  $40,000. 


*It€ms    marked   thus   give    the   names    of   parties    awarded   contracts. 
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Ike  Ceatral 


Ks-—lt    >s   reported    that    the    mcmbera    of 


BtetiM   Church   axe   preparinc 
•  DC  church,  which  will  coat  i 


Amftam,  Mt.- 
CkmKk  arc  aaid 
a   coat    of 


.     .        ^   to   make   im- 

t<*'i"<-"U  to  Ike  cknrch,  which  will  coat  about  $n>,ooo. 
K.   B.  Scn^  is  a  nembcr  of  the  BMc.  Com. 

Fred  Erfcart  is  slated  to  have  had  plaiia  prepared  for 
a  bncfc  aad  stone  6-story  apartaeat  hooae.  which  he 
nrteods  er<ctin(  oa  Eastern  Parkway  at  a  cost  of 
#60.000. 

•.'flrxaairW,  La.— The  BM(.  Com.  of  the  First  Metha- 
4i«   Cknixh.   it    is  stated,  has  awarded   the   cuntraci    for 
the     ediScc     to     Louis     II.     Baldwin,     of     .\lex- 
for     ti4.joo.       Claik     &     .Mathews,     archu.,     St. 
Ma 

The    Bcmbcrs    of    the    French     K.    C. 

to   be   preparina   to   erect    a   church    at 

Addrcaa,    Kcr.    Arthur    A.    Hamel. 


KttntlU,  in.— It  is  stated  that  the  members  of  the 
KocknUe  Baptiat  Charch  intend  erecting  an  edifice  cost- 
inc  about  tis.000. 

Lawn  ace.  Matt. — The  Wood  Worsted  Co.    is  to  build 
apartment  houses   in   the   vicinity    of    its  mill. 
__    Uiek. — Hildner    &    Eisen,    of    Detroit,    it    is 
stated.  ha*e  prepared  plans   for  an  edifice   to  be  erected 
here  at  a  cost  of  |jo,oao.     Kev.   E.  W.  Spathelf,  pastor. 

'Crmmd  Raf%4t.  Mkk. — Geo.  Vandcrveen  is  reported 
to  hare  secured  the  contract  to  erect  an  apartment 
konae  at  Morris  Art.  and  Cherry  St.  for  Wm.  .\ldrich 
TaleaoL  The  building  is  to  be  i>i  stories  and  is  es- 
timated to  coat   $jo,ooo. 

Jacktou.  Mieh. — Bids  will  be  received  until  July  29 
by  While  Jk  Husaey.  archts.,  Lansing,  for  erecting  the 
an  eistiucture  of  a  brick  church  for  the  Diamond  St. 
M.    E.    Church. 

Jffrrton.  Ma. — Jacob  Moersbel,  of  St.  Louis,  it  is 
reported,  will  erect  a  modem  $^5,000  residence  in  the 
aear  fntnre,  according  to  plans  prepared  by  Miller  & 
Opel. 

StrimgtfU,  M: — It  is  reported  that  Chas.  McGregor 
is  hanng  plans  prepared  for  a  residence  to  cost  about 
•  iS,aoo. 

Cmtralia,  Mo. — The  erection  of  a  $13,000  edifice,  it  is 
reported,  is  contemplated  by  the  members  of  the  First 
Baptist  Church. 

Jflim,  Me. — It  is  reported  that  the  members  of  the 
Epiacoaal  Charch  propose  erecting  a  fao,ooo  edifice. 
Rer.   C.    A.    Weed,    pastor. 

St.  Lonit.  Mo. — Bamett.  Haynes  &  Harnett.  Olive 
and  9tb  Sts.,  are  reported  to  have  prepared  plans  for 
a  j-story  180XIJO  ft.,  apartment  bouse  which  is  to 
be  erected  at  Mullanphy  and  21st  Sts.  by  the  Mullanphy 
Bd.   at  a  cost   of  zboui  $100,000. 

Trmton.  N.  J. — .\.  R.  Chambers,  Jr.,  it  is  reported, 
wrill  erect   a  brick  dwelling  to  cost  $jo,ooo. 

£«j«  Orantr,  S.  J. — Plans  have  been  drawn  for  an 
uartment-bouse  to  be  built  by  Braun  &  Chamberlain  in 
Eaton  Place,  of  brick,  4  stories  in  height,  and  estimated 
to  cost  $40,000.  David  Goldsmith,  of  New  York.  N.  V.. 
kas  had  olans  pre|>ared  for  an  apartment-house  which 
kc  expecu  to  build  at  Main  and  L'aldwin  Sts.  at  an 
approximate  cost  of  $75,000. 

.  Nrm  York,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  6-story  brick  and  stone 
'  -     -   ..  .    „    .      .        „        ^^ 


nt  at  Henry  and  Catherine  Sts.  for  Kotzen  Realty 
Co.,  coat  $so,ooo,  Bernstein  &  Bernstein,  archts.;  5 
S-atorr  brick  and  atone  tenemenu  at  519  W.  ij4th  St. 
f€ir  Rosenthal  Constr.  Co..  cost  $175,000,  F.  C.  Browne, 
•rcht.;  4  5-story  brick  and  stone  tenements  at  Convent 
A»e.  and  laoth  St.  for  Golde  &  Cohen,  cost  $245,000, 
Sonuocrfeld  •  Steckler,  archts.;  s-stbry  brick  and  stone 
l»«uu<Jil  at  Wadsworth  .Ave.  and  179th  St.  for  John  D. 
Boxy,  coal  $65,000.  Neville  &  Bagge,  archts. ;  5-story 
knck  tenement  at  Bristow  and  Jennings  Sts.  for  liates 
A  OeMing.  Jr.,  cost  $3;.ooo,  Ne%Ille  &  Bagge,  archu.; 
a  S-<*ory  .nek  tenements  at  Bathgate  Ave.  and  1 75th  St. 
foe  Tea  Brook  A  .Sireeler,  cost  $50,000,  Wm.  JL  Birk- 
■"«.  "^«-;  i'^O'y  brick  tenement  at  Clinton  .Ave.  and 
■  6«th  St.  for  S.  Denidicibus,  cost  $30,000,  V'incent  Bona- 
«nr.  archL:  1  6'Story  brick  tenements  at  Washington 
Ave.  and  i->5th  St.  for  Albert  J.  Schwarzlcr.  .Archt.;  4 
l-*«««7  brick  tenements  at  Walton  and  Iturnside  .\ves. 
forMiller  *  Cohen,  cost  $28,000.  Sommerfcld  &  Steckler, 
archts. 

Waaa  have  been  filed  for  a  12-story,  90x169  ft.,  apart 
ajent  hoase,  to  be  built  for  the  Broadway  and  Cathedral 
"»rkway  Realty  Co.,  at  Broadway  and  iioth  St.  It  ;s 
to  coat  $400,000.  The  architects  are  Rouse  &  Sloane.  1 1 
E.   4jd  St. 

0roo*/y«.  AT.  K._Walter  B.  Wills,  32  Ditmars  St.,  is 
report^  to  have  prepared  plans  for  an  edifice,  which 
o  '"•  •I*"™  •>>  'b'  congregation  of  the  Union  Course 
Bapli*  Church,  the  cost  to  be  about  $25,000.  Rev. 
John   Donaldson,  pastor. 

Plans  have  been  filed  for  the  following  buildings:  4- 
atory  bnck  tenemt.,  to  he  erected  at  IJncoln  and  Nos- 
'if?".  I'V  V  •  **•'  °'  $20,000  for  W.  A.  A.  Brown: 
naralo  ft  Carlson,  5819  5th  Ave.,  are  the  archts;  4-story 
brjck  tencnt^.  to  be  creeled  at  Washington  and  Greene 
Avea.  for  G  Elliott.  44  Court  St.,  at  a  cost  of  $jo,- 
000;  G.  A,  Skiiynecte  is  the  archl. 
,.^."«";»«<.   V-  .C— J.  L  flarbin,  of  Lexington, 


f^  .'?.'"«  •**"  tnmifA  to  prepare  plans  for  the 


N.  C. 

the 

Methodist 


edfkcc    which    the    members    of    the    liay    ..^ 
Conrck  propose  erecting  at  a  cost  of  $25,000. 

Ciilaintw,  .0. — J.  A.  Jones,  'Brunson  BIdg.,  is  stated 
to  be  preparing  pjaiK  for  a  brick  and  stone  residence 
to  be  ereeted  in    Byllitt   Park  at  a  cost  of  $25,000. 

CU-  ■,  Horstmann.  it  is  suted.  has  ap- 

f""^  ■  :o.ooo     parijchial    residence    to    be 

*nxtr  »ith  the  St.  Mary's  Church. 

Dtlphoi.  I /.—  v.  fc.  Walker,  of  Toledo,  it  is  reported. 
has  OMBplclcd  plans  for  an  edifice  to  be  erected  for  the 
■laihaia  of  the  First  Presbyterian  Church  at  a  cost  of 
«l««oe.     .Addrea*   Clk.    BIdg.    Com. 

.  ortUnd,  Off.— It  is  stated  that  Holzman  Bros,  pro- 
pose erecting  a  6-story  apartment  house  on  nth  and 
AMef  Sh.  to  cost   $75,000. 

'Briltferaon,  Pa. — The  contract  to  erect  an  edifice 
at  5iiate  and  Market  Sts.  for  the  congregation  of  the 
M  E.  Church,  it  if  •tated.  has  been  awarded  to  the 
iiellevernon    Inning   Mill   Co.,   at  about   $j  1,000. 

HsrrUmrg  Pa.— It  ia  staled  that  the  Bd.  Pub. 
Grounds  and  BIdgi.  has  decided  to  repair  the  execu- 
tive aaanaion  at  a  cost  of  about  $20,000. 

•Tke  contract  to  erect  an  edifice  for  the  ijth  St. 
alclkadial  Church,  it  is  staled,  baa  been  awarded  to  the 
P.  W.   Finn  Conlr.  Co.,  of  Altoona,  at  $75,000. 


*.4IWglirny.  Pa. — The  contract  to  erect  an  edifice  for 
the  nth  I'liited  Presbyterian  Church  is  reported  to  have 
been  awarded  to  Rose  &  Fisher,  821  Penn  Ave.  at 
about  $50,000. 

I'irile  Cretk,  Pa. — The  members  of  the  First  Christian 
Church,  according  to  reiKirts,  contemplate  erecting  a 
$jo,ooo  edifice. 

*ffiiMi<ie/rloivii,  />a.— The  P.  W.  Finn  Contr.  Co.,  of 
Altoona,  is  rejiorted  to  have  secured  the  contract  to 
erect   a  church  here  to  cost  $35,000. 

Philadtlrhia.  P.J.— Milligan  &  Webber,  520  Walnut  St., 
are  reportcil  to  be  preiaring  plans  for  a  4-story  brick 
and  stone  flat  to  be  erected  at  34th  and  Spring  Garden 
Sis.  by  Jere  L.  Creese  at  a  cost  of  about  $150,000,  in- 
cluding site. 

•It  is  stated  that  E.  Lawler.  of  Norristown,  has 
secured  the  contract  for  building  a  church  at  Norris- 
town for  the  Rev.  Lambert  Travi  rector  of  the  R.  C. 
Church  of  the  Holy  Saviour.  The  building  will  be 
Soxino  ft.,  brick,  with  a  slate  roof.  The  church  will 
be   named  the   Church   of   San   Salvatore. 

It  is  stated  that  a  jiermit  has  been  granted  to  F.  C. 
Michaelsen,  5140  N^'yalusing  St.,  to  erect  the  following 
dwellings:  52  2-5tory  brick  and  stone  dwellings,  14x34.6 
ft.  each,  on  Taylor  St..  north  of  Dickinson  St.;  44  2- 
story  brick  and  stone  dwellings.  1 5x38  ft.  each,  on  Tasker 
St..  west  of  23d  St;  2.5tory  brick  and  stone  dwellings, 
16x38  ft.,  on  24th  St.,  north  of  Tasker  St.;  two  2-story 
brick  and  stone  stores  and  dwellings.  I4''4S  ft-  ea..  at 
Dickinson  and  Taylor  Sts.  and  Reed  and  Taylor  Sts.; 
two  a-story  brick  and  stone  stores  and  dwellings,  15x50 
ft.  ea.,,  23d  and  Tasker  Sts.;  2-story  brick  and  stone 
store  and  dwelling.  20x50  ft.,  at  24th  and  Tasker  Sts., 
and  two  2-story  brick  and  stone  dwellings.  14x34.6  ft. 
ea.,  at  Dickinson  and  Taylor  Sts.  and  Reed  and  Taylor 
Sts.;  total   cost,  $170,000. 

Pittsburg,  Pa. — John  McSorley.  it  is  stated,  has  plans 
completed  for  a  $75,000  apartment  house  of  fireproof 
to  be  erected  at  South  Negley  Ave.  and  Elmer  St., 
r.ast   End. 

KashviUg,  Tenn. — The  Guarantee  Constr.  Co.  is  re- 
ported to  have  secured  a  site  at  20th  and  West  End 
.Aves.  on  which  it  is  proposed  erecting  2  apartment  houses 
to  cost   $10,000  each. 

Memphis.  Tenn. — John  Gainsford.  Randolph  BIdg.,  is 
reported  to  have  prepared  plans  for  the  edifice  which 
the  members  of  the  Central  Baptist  Church  propose 
erecting  at   a  cost   of   $20,000. 

Slefhen  City.  Fa.— The  Trus.  of  the  Methodist 
Church  South,  it  is  stated,  have  accepted  plans  for  a 
brick    and   stone   edifice. 

Seattle,  Wash. — The  Seneca  Land  Co.,  it  is  stated,  in- 
tends erecting  on  Madison  St.  and  Summit  Ave.  a  g-story 
apartment   house  to  cost  about  $700,000. 

Clarksburg.  W.  Ka.— The  members  of  the  Goff  M.  E. 
Church,  it  is  stated,  are  iilanning  the  erection  of  a  $60,- 

000  red  stone  edifice  at  West  Pike  and  2d  Sts. 
Halifax,   N.  S. — Bids   will    be  received  until   Aug.   7   by 

G.  E.  Nichols,  Secy.  Com.,  48  Granville  St.,  for  con- 
structing a   stone  cathedral   church  at  Halifax. 

SCHOOLS. 

Nottt  Arranged  Atphabttiealh  by  Statu. 

'Jonesboro,  Ark. — McDaniel  liros.,  of  Joncsboro.  are 
reported  to  have  secured  the  contract  to  erect  a  school 
building   in   the    First    Ward   at   $13,302. 

San  Francisco,  Cat. — The  Bd.  of  Superv.  has  author- 
ized the  following  appropriations:  For  the  Bergerot 
School.  $39,000;  a  new  school  at  Berkshire  St.  'and 
Lippart  Ave.,  $45,000,  and  the  Oceanside  School,  $39,- 
000. 

Los  Angeles,  Cal.—P.  W.  Ehlers.  Currier  lildg..  is 
stated,  to  have  prepared  plans  for  a  brick  high  school 
to  be  erected  in   Inglewooa  at  a  cost  of  a';out  $50,000. 

*Los  Angeles,  Cal, — The  Machinery  and  Klectrical  Co. 
have  secured  the  contract  to  install  a  heating  and  ven- 
tilating plant  in  the  library  building  for  Claremont 
College. 

'Colorado  Springs.  Colo. — ^Honeyman  &  .\uld,  12 
Carpenters'  Alley,  are  reported  to  have  secured  the  con- 
trat  to  erect  a  school  in  School  Dist.  No.  12,  the  cost 
to  be   about  $18,000. 

H'ashinglon^   D.    C. — Bids  will   be   received   until    Aug. 

1  by  the  Bd.  Trus.,  Reform  School,  D.  C.  (Crosby  S. 
Noyes,  Prcs. ).  for  constructing  a  family  building  on 
frrounns  of  the  school.  J'lans  may  be  obtained  from 
the  superintendent   of  the   school   on   a  deposit   of  $10. 

Payette,  Idaho. — Bids  will  be  received  until  Aug.  I 
for  $15,000  school  bonds  of  Independent  School  Dist. 
No.  32.  J.  C.  Woodward,  Clk..  pro  tcm.  Bd.  Trus.  of 
li. dependent  School   Dist.    N'o.   32, 

Rockford,  III. — Frank  A.  Carpenter,  Brown  Bld^.,  is 
staled  to  have  submitted  to  the  Bd.  of  Educ.  preliminary 
plans   for  the   Nelson    School. 

Bloomington,  Ill.^\t  is  stated  that  the  $70,000  nec- 
essary in  order  to  secure  $30,000  from  Andrew  Carnegie 
for  a  new  building  for  WesTcyan  Univ.  has  been  secured. 

Lebanon,  Ind. — It  is  stated  that  S.  W.  Wiley,  Trus. 
of  Harrison  Township,  Boone  County,  will  receive  bids 
until  July    19,    for   the  construction   of  a   new   school. 

Evansz-ille,  Ind. — L.  Wenishcimer.  Trus.  of  Knight 
Townsbif.  will,  it  is  reported,  receive  biids  until  Tuly 
23d,  for  the  constru^on  of  a  large  brick  school  in 
■Dist.    No.   7. 

Indianapolis,  Ind. — Wds  will  be  received  until  July  23 
by  the  Ba.  of  School  Comrs.  (John  E.  Cleland,  Bus.  Di- 
rector) for  excavation,  aleration  and  repairs  to  school 
No.  17  and  for  furnishing  material  and  installing  a  heat- 
inr  system  in  said  school. 

Oelwein,  la. — Bids  will  be  received  until  July  29  by 
A.  I-.  Hunter.  .Secy.  School  Bd.,  for  installing  a  heating 
plant  in  the  Central  School.  Two  tubular  boilers  will  he 
required. 

'S'ewlon,  la. — It  is  reported  that  the  contract  to  erect 
a  school  not  including  heating,  plumbing  and  electric 
fixtures,  has  been  awarded  to  Loomis  Bros.,  of  Cedar 
Rapids,  at  about  $44,975. 

Lawrence,  Kan. — The  Bd.  of  Regents  of  the  'Univ. 
of  Kansas  is  said  to  be  planning  the  erection  of  build- 
ings at  a  cost  of  $200,000  including  an  engineering 
building. 

Emporia,  Kan. — It  is  reported  tbat  bids  will  be  received 
until  July  27  by  the  Clk.  of  lid.  of  Normal  School 
Kepents,  at  Em^ioria,  for  erecting  branch  normal  schools 
at  Hays   and   Pittsburg.      It  is   stated   lliat    about   $200,000 


will  be  expended  in  construction  and  equipment.    . 

'Covington,  /Cv.— Contracts  for  erecting  a  school  at 
19th  and  Mary  Sts.  are  reported  to  have  been  awarded 
as  follows:  Excavating  and  masonry,  Carl  Bros..  Cincin- 
nati, O..  $6,756;  brick  work,  Kicley  &  McDermott,  $12,- 
714;  concrete,  Ferro-Coticrete  Constr.  Co.,  Cincinnati,  O., 
$14,897;  mill  work.  J.  .V.  Brownficld,  $746;  carpenter 
work.  Jos.  Wilbcrs,  843  Perry  St.,  $4,922;  iron  work,  L. 
Schreibcr  Sons  &  Co.,  $4,065;  nlumbing,  Ceo.  Balme, 
$850;  tile  roofing  and  copper  work,  C.  !■.  Kasch  &  hons, 
$10,322;  cut  stone  work.  Enterprise  Stone  &  Granite 
Co.,    $5,630;    painting,   H.    Hengehold.   $50;   total,  $60,952. 

Seu"  Orleans.  f.a.— The  Police,  and  Pub.  BIdg.  Cora, 
is  stated  to  have  approved  the  plans  for  the  school  to  be 
erected  in  the  square  bounded  by  1-elicity,  St.  .Mary, 
Chippewa   and    .Annunciation    Sts. 

iVhilecastlc,  to.— The  contract  to  erect  the  high  school, 
it  is  stated,  has"  been  awarded  to  .Augustus  iSarbay,  of 
Whitecastle,  at   about  $20,000. 

Cumberland  Md.—A.  V.  Witherow  &  Co.,  of  Charles- 
ton, W  \'a.,  are  reported  to  have  the  contract  to  erect 
2  schools  at  $85,250.  exclusive  of  heating  and  plumbing. 
The   bond    issue   of   $60,000    was   voted   affirmatively. 

Baltimore,  Md.—  it  is  stated  that  the  Univ.  of  Mary- 
land has  been  authorized  to  issue  $15,000  bonds  to  erect 
an  addition  to  the  Law  School. 

Fall  River,  Mass. — The  erection  of  a  $70,000  school  at 
Spring  and  Canal  Sts..  it  is  reported,  is  contemplated. 

Haverhill,  Mass. — School  bonds  amounting  to  $49,- 
000    arc    reported   sold. 

Melrose,  Mass.— The  Bd.  of  Aldermen  has  voted  to 
appropriate  $75,000  to  build  a  i2-room  addition  to  the 
present   high   school. 

Amherst,  Mass. — The  plans  for  the  $100,000  Carnegie 
laboratory  building  to  be  erected  at  Amherst  College  arc 
reported  to  be  nearly  completed  and  will  soon  be  ready 
to    submit    to    contractors    tor    bids. 

Kalamasoo.  Mich. — rtids  will  be  received  until  July 
30  by  the  State  Bd.  Educ.  (Luther  L.  Wright,  Secy., 
Lansing),  for  erecting  an  addition  to  the  main  build- 
ing of  the  VVestern  State  Normal  School,  at  Kalamazoo, 
to  connect  with  the  new  gymnasium.  E.  W.  Arnold, 
archt.,  278  Garfield  Ave.,   Battle  Creek. 

Detroit,  Mich. — Bids  will  be  received  until  July  :6 
by  the  Bd.  Educ.  (Wm.  J.  \^<t.  Secy.),  for  furnishing 
material  and  erecting  an  addition,  to  the  Western  High 
School,  Scotten  Ave.  near  Baker  St.;  also  a  4-rooro 
addition   to   the   Field   School,    Field    and    .Agnes   Aves. 

Stambaugh,  Mich. — It  is  reported  that  bids  will  be  re- 
ceived until  July  20  by  T.  Gaastra,  archt.,  Kenosha, 
Wis^  for  erecting  a  3-story  school  to  cost  about  $11,000. 
E.   E.  Allen,   Secy.   Bd.  Educ. 

Charlot'te,  Mich. — It  is  stated  that  it  has  been  decided 
to  erect  a  4-room  addition  to  the  Hawthorne  School. 

Sault  Stc  Marie,  Mich. — The  School  Bd.  is  said  to  be 
contemplating  the  erection  of  an  addition  to  the  High 
School  for  a  technical  department. 

Hcnning,  Minn. — It  is  stated  that  bids  will  be  re- 
ceived until  July  17  by  the  Bd.  of  Educ.  for  installing 
a  ventilating  and  heating  plant  and  plumbing  in  new 
school. 

Kansas,  city.  Mo. — It  is  proposed  to  erect  an  addition 
to  the  Kansas  City  X'eterinary  College,  at  1420  Lydia 
Ave.,  at   a  cost  of  $12,000. 

The  Sisters  of  St.  Joseph,  it  is  reported,  have  an- 
nounced that  idans  have  been  practically  completed  for 
the  South  Siae  College  for  girls,  which  will  cost,  in- 
cluding   site,    about   $200,000.  ^ 

Helena,  Mont. — The  citizens  are  stated  to  have  voted 
in  favor  of  issuing  bonds  to  erect  a  central  heating  plant 
for  the  Central  and  High  schools,  the  public  library 
and   auditorium. 

Billings,  Mont. — Plans  are  being  considered  by  the 
School  Bd.  for  a  2-story  industrial  building  to  be  erected 
near  the  lyesent  high  school  building  on  4th  Ave.  north; 
probable  cost,  $35,000. 

*But>te,  Mont. — The  following  are  reported  to  be  the 
bids  received  June  18  for  installing  a  heating  plant  and 
for  plumbing  work  in  the  new  industrial  school:  Walter 
I'orbes,  $17,500;  I.  Krueger,  $16,084;  Eschle  Plumbing 
&   Htg.   Co.,    SI    E.    Bway.,  $14,778    (awarded    contract). 

•Chas.  Goddard,  643  S.  Main  St.  is  stated  to  have  se- 
cured the  contract  to  erect  an  aaditional  story  to  the 
Emerson  School  at  $10,500. 

Helena,  Mont. — Bids  will  be  received  by  Thos.  E. 
Goodwin,  Clk.  Bd.  of  Trustees  of  School  Dist.  No.  i, 
43  Bailey  111k.,  until  July  22,  for  the  purchase  of  $26,- 
000   school    bonds. 

Durham,  N.  H.— Bids  will  be  received  until  Tuly  20  by 
the  BIdg.  Com.  of  the  lid.  of  Trus.  of  New  'llampshirc 
College  (John  G.  Tallant,  Chmn.)  for  erecting  a  dor- 
mitory. 

^"y""""'  ^-  ■'• — The  lowest  bids  received  for  erecting 
'Jhool  No.  9,  it  is  stated,  were  as  follows:  Construction, 
the  f>'Learv  Co.,  $108,000  (not  including  fence);  Calumet 
Constr.  Co.,  $114,000  (including  fence);  ventilating  and 
heating,  J.  J.  .McLaughlin  Co.,  $16,468;  plumbing, 
Jchnmg  &   Peters,  $9,679. 

Newark,  N.  /.—It  is  stated  that  the  Lincoln  School, 
whicii  15  to  be  erected  on  Richelieu  Terrace,  is  to  cost 
about  $80,000,  according  to  plans  prepared  by  Louis  J. 
()  Kourne,  Schcurer    Lidg. 

•New  York,  N.  K.— The  following  are  the  bids  opened 
on  July  8  by  C.  B.  Snyder.  Supt.  School  Bldgs.,  for 
installing,  ventilating  and  heating  apparatus  in  School 
43.  Iloro.  of  Bronx:  Danl.  J.  Kice.  5  E.  42d  St.,  $42,- 
000  (awarded  contract);  Frank  Dobson  Co.,  Inc..  $44,- 
458;  Blake  &  Williams,  $45,282;  Baker,  Smith  &  Co., 
$45,789;  !•-.  Rutzler  Co.,  45,342.  and  Baldwin  Eng.  Co., 
$48,150. 

Bids  will  be  received  until  July  22  by  C.  B.  J.  Sny- 
der, Supt.  School  Bldgs.,  N.  V.  City,  for  general  con- 
struction, etc.  of  additions  to  and  alterations  in  School 
4,  lioro.  of  .Manhattan;  alterations,  repairs,  etc.  to  Pub- 
I'l'  u  o  2  "'°'  Truant  Scliool  and  Manual  Training 
High  School,  Boro.  of  Brooklyn;  installing  ventilating 
and  heating  apparatus  in  .New  School  12,  Boro  of  Man- 
hattan; new  school  88.  Fresh  Pond.  Boro.  of  Queens; 
additions  and  alterations  to  the  ventilating  and  heat- 
ing apparatus  in  School  35  and  School  54,  Boro.  of 
Brooklyn-  heating  repairs,  etc.,  in  Schools 
and   7;;,    Boro.   of  (juct-113. 


7,    44.    47 


Geneva,  N.  K— The  Bd.  of  Trus.  of  Hobart  Col- 
lege, It  IB  Stated,  arc  considering  the  erecting  of  a 
private  heating  nlant  to  heat  all  the  buildings  at  the 
college.      Probable    cost,    $25,000    to    $40,000. 


'/(MM   marlui  thut  gktt   th*  namtt  of  fartut   itward0i   etntractt. 
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Lockport,  N.  y.—E.  K.  Joralemon,  of  Niagara  Kalis, 
It  is  stated,  has  been  engaged  to  prepare  plans  for  a 
high  school  to  be  erected  to  replace  the  school  which 
was   destroyed  by  fire. 

■  Buffalo,  N.  K— Bids  will  be  received  until  Tulv  19 
by  l-rancis  G.  Ward,  Comr.  Pub.  Wks..  for  ventilating, 
heating,  etc..  a  6-room  brick  addition  to  school  in  Dist. 
i^o.    54  on   Main   St. 

Carthage,  N.  C— Bids  will  be  received  until  July  18 
by  C  S.  Brewer,  Clk.  Bd.  Educ,  for  $10,000  bonds, 
issued  for  the  purpose  of  erecting  a  graded  school. 

*Rugby,  N,  D.~lt  is  stated  that  Peter  Larson,  of 
Rugby,  has  secured  the  contract  to  erect  a  school  at 
$10,447. 

Kenmare,  N.  D.-The  plans  of  Krost  &  Hosmer,  of 
Minot,  are  reported  to  have  been  accepted  for  the  2-story 
school    which  it  is  pro-posed  erecting  at  a  cost  of  $20,000. 

Melville,  N.  Z).— Bids  will  be  received  until  July  29 
by  Phillip  Wiseman,  Clk.  Bd.  Trus..  for  erecting  a  school, 
also  for  heating  same.  Hancock  L'ros.,  of  Fargo,  are  the 
archts. 

Clezehnd,  O. — Bids  will  be  received  until  Aug.  5 
by  the  Clk.  of  the  Bd.  of  Educ.  for  furnishing  ma- 
terial and  ertctii'g  a  school  at  E.  55th  St.  and  Seoville 
Ave.  S.,  known  as  the  Technical  High  School.  Bids 
are  to  be  submitted  on  the  labor  and  material  sepa- 
rately, and  to  be  on  the  following:  Mason  work,  cut 
stoue.  terra  cotta,  carpenter  work,  fireproofing,  metal 
studding,  furring  and  lathing,  plastering,  cement,' asphalt 
and  granite  work,  structural  iron  and  steel,  sheet  metal, 
tile  roofing  and  composilion  roofing.  Probable  cost 
$250,000.      Chas.    Orr,   Diir.   of   Schools. 

Wapakoneta,  O. — Bids  will  be  received  by  the  Bd.  of 
Educ.  (J.  O.  Pepple.  Clk.).  until  July  18  for  furnishing 
material  and  erecting  a  2-story  and  basement  brick  and 
stone  high  school.  Bids  to  be  submitted  separately  on 
plumbing  and  steam  heating,  steam  blast  system  with 
automatic  regulation.  Plans  and  specifications  may  be 
had    upon    a    deposit    of    $25. 

Cridersi-ille,  O. — It  is  reported  that  $15,000  school 
bonds    have    been    sold. 

*Nelsonville,  O. — 'Henry  Karg.  Westerville,  it  is  stated, 
has  been  awarded  the  contract  to  erect  the  $40,000  high 
school. 

Columbus.  O. — Bids  will  be  received  until  Aug.  6  by 
the  Bd.  Trus.  of  the  Ohio  State  Univ.  at  Columbus 
(Carl  E.  Steeb,  Secy.)  for  furnishing  material  and 
erecting  a   woman's   dormitory   at  the    Univ. 

*Glendale,  O.— G.  B.  Taylor,  Clk.  Bd.  Educ,  writes 
that  the  contract  for  installing  ventilating  and  heating 
system  in  Glendale  school  (bids  opened  July  3)  has  been 
awarded  to  the  Peck-Williamson  Htg.  &  Ventilating  Co., 
of   Cincinnati,    for    $2,988. 

Cincinnati.  O. — The  bids  received  July  8  by  Bd.  Educ, 
for  erecting  the  Hughes  High  School  are  stated  to  have 
been  as  follows:  L.  P.  Hazen  &  Co.'s  bid  was  $720,000; 
the  Noel  Construction  Co.,  $711,870;  Michael  Heintz, 
$678,092. 

Lakewood,  O. — Lids  will  be  received  until  Aug.  9 
by  the  Bd.  of  i^auc.  (J.  O.  Gordon,  Clk.),  for  furnishing 
material  and  erecting  a  s(;hool  on  Elbur  Ave.  Bids  on 
material  and  labor  and  also  on  each  branch  of  the  work 
are  to  be  stated  separately.  L.  W.  Thomas,  Archt.,  942 
Prospect  Ave.,  S.   E.,  Cleveland. 

New  Castle,  /'a.— Helen  L.  Moseley,  Ok.  School  Bd., 
writes  with  regard  to  high  school  that  architects  are  to 
present  plans  to  the  Board  about  the  middle  of  this 
month. 

De  Haven,  Pa. — Bids  will  be  received  until  July  25 
by  School  Bd.  of  Ross  Township,  care  Wm.  Afclntyre, 
Secy.,   R.  P.   D.  No.  2.  De  Haven,  for  erecting  2  schools. 

South  Boston,  Va. — Bids  will  be  received  until  July 
16  for  erecting  a  brick  school.  For  information  address 
H.    J.    Watkms,   Clk.    South    linston. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 
Notes  Arranged  Alfihabeticalh  by  States. 
^  Des    Moines,    la. — The    City    Council    has    granted    the 
Engle    Crematory    Co.  .a    15-yr.    franchise    to    collect    dead 
animals,    garbage    and     waste    matter     from     streets    and 
public    properties.       The    company    may    also    conduct    a 
rendering    and    desiccating    works    and    has    the    right    to 
collect     garbage     and    dead     animals     from     private     indi- 
viduals. 

Brooklyn,  N.  Y. — We  are  informed  that  no  bids  were 
received  on  July  9  at  the  office  of  Dr.  Walter  Bensel, 
Street  Cleaning  Comr.,  N.  Y,  City,  for  furnishing  all  la- 
bor and  material  required  for  final  disnosition  of  all 
ashes,  street  sweepings  and  rubbish  in  Brooklyn  Boro. 
The  contract  is  now  held  by  the  Brooklyn  Rapid  Transit 
Co.   and   it   will   expire  Oct.    28. 

Cincinnati,  0. — It  is  reported  that  bids  will  be  received 
July  18  for  the  purchase  of  $30,000  refuse  disjiosal 
bonds.      W.    C.   Culkins,    City   Aud. 

NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings." 

Gadsden,  Ala. — The  Southern  Steel  Co.  ( E.  T.  Schuler, 
\'ice-Pres.),  is  reported  to  have  decided  to  erect  at  the 
steel  plant  at  Gadsden  a  forging  plant.  The  new  plant 
will  turn  out  between  50  and  60  tons  of  finished  car 
axles    per    day,    and    will    employ    from    150    to    200    men. 

Oakland,  Cal. — The  Oakland  Cotton  Mills  is  reported 
incorporated  with  W.  F.  Doig.  Secy,  and  Mgr,,  for  the 
purpose   of  erecting  a  cotton   mill   on   High   St. 

Bartozi',  Fla. — Armour  &  Co.,  It  is  reported,  will  erect 
a  large   phosphate  plant  near  here  in   the  near  future. 

^■Colum-bus,  G(i. — C.  V.  Binder  &  Bro.,  of  .\tlanta 
Ave.,  reported  to  have  secured  the  contract  to  erect  the 
plant  for  the  Georgia  Fertilizer  Wks.  at  Columbus. 
The    total    cost    of    the    plant    is    reported    to    be    about 

$2SO.OOO. 

Chicago.  111. — Carl  Metzger,  general  sales  manager  of 
the  Woods  Electric  Co.,  is  reported  to  have  announced 
that  that  concern  is  about  to  erect  a  new  $300,000  plant. 

*Streator,  ///.— Cutshall  &  Flagg.  of  Brazil.  Ind.,  are 
rep.orted  to  have  secured  the  contract  to  erect  an  $80,- 
000  sewer  pipe  factory  here  for  the  National  Drain 
Tile   Co.,  of   Terre   Haute.    Ind. 

Plymouth,  /jirf.— The  Plymouth  Grain  Co.  is  reported 
incorporated  to  construct  a  large  elevtitor  and  flour  mill 
here,      H.    A.    Shambaugh,    Pres. ;    I'.    A.    Bos  worth.    Secy. 

ArmOxirdale,  Kans. — The  Geo.  B.,  Swift  Co..  905  Se- 
curity BIdg.,  is  reported  to  have  secured  the  general 
contract    for   the   erection   of  several    buildings   in   connec- 


tion   with    the    shops    of    the    Chicago,     Rock    Island    &  Lewis,    Norfolk,    Va.,    21    cts.      The    Maryland    Dredging 

Pacific   Ry.   Co.,  at  this  place.      Estimate  cost  $125,000.  Co.  also   submited  a  bid,  same  time  and  place,   for  dredg-' 

Chicopee.    Mass. — It    is    reported   that   plans    have    been  '"K  Curtis  Bay  and   Spring  Clarden,   Southwest  Baltimore, 

prepared    for   a   machine    shop   to  be  erected    in    Chicopee  m  all   56,250  cu.   yds.,  at  16  cts.  per  cu.   yd. 

for  the   Page-Storms   Drop   Forge  Co.      It  will  be   a    1 50X  The    following  are    the   bids    opened    on   July    i    at   the 

50-ft.    brick,    steel    and    concrete    structure.    2    stories   and  office   of   the    U.    S.    Engineer    for    widening   and    deepen- 

basement.      There   will    also    be    a    steel    shed,    72x40    ft.;  ing    ship    channel:    a     8,516,470    cu.    yds.    soft    mud;    b 

annealing   building,    65x30    ft.;    engine    house,    72x40    ft..  508.348    cu.    yds.    sand    and    clay;    c     1,621,125    cu     yds' 

and  drop  forge  shop,    70x200  ft.  hard    sand     and     stone.       Maryland     Dredging    &     Contr. 

Virginia.     Minn. — The     Virginia     Brewing     Co.,     it     is  Co.,    Baltimore,   a^   8.5   cts.;   h,   20  cts.;   c,   23  cts.     Amcr- 

stated,    will   erect  an  addition   to    their  brewery  at  a  cost  '^^^n     Dredging    Co.,     Philadelphia,    Pa.,    a     9.75    cts.;    b, 

of  $50,000.  y   <^y-;   ^'   29  cts.      Morris  &  Cummin^s  Co..  New   York. 

Columbus,    Miss.-The    erection   of   machine    shops    and  ^'.     V    "'     ^J,  f^*;     J;Tl7^^    Dredging    Co..     Norfolk. 

tion,    bids    for    the    construe  ion    of    the    buildings,    it    is  deenVS    th^  ^^^^^^          leLini   «      »       "*  *     Hl'^^'^n  u ' 

stated,     having     been     invited.       The    buildngs     nclude     a  mor;'"c"m>er   Wkf  a     Can  on    ^          ^               '^"^    ^'*"*" 

lo-stall     roundhouse     and     modern     machine     shops,     and  UM«    iJ  r  k1    r;;.?vVH      ^^i'    11              k      .1,      t,j       r 

when  co.p,e,ed  will  have  cost  about  $.0,000  ^^'',1  »■)'    ^^.""SfhooT'Pri,^    "f  Jr  "Src^'inf "   S' 

St.   Louts,   Mo.— The  Trinidad   Asphalt    Mfg.    Co.,   it  is  F.    Lackey.    Harbor   Engr. 

reported,    intends    erecting    on    the    Rankin    Ave.    site    3  n-       rr       1 

roofing  plant  to  cost  $75,000.  •"'■    Heath,     Wtnthrop,    Mass. — The    following    are    the 

It    is    reported    thot    the    Continenal    Portland    Cement  bids    opened    on    June    15    by    Maj.    Edw.    Burr,    Corps. 

Co.    has   been    incorporated    with    $3,500,000    capital,    and  r"^I?"'    V'    ^'    ^'    Boston,    for   building    riprap    wall    at 

David    M.     Marks,    Pres.     and    Dwight    Harrison,    Secy.,  ''•  Hrath:    (a)    Stone  in   place  in   riprap,  including  stone 

and   intends  erecting  a  plant  3   miles   south,  of  St.    Louis,  .  *?,,    P^^'ng.  per  ton  of  2,000  lbs.;    (i>)    earth   grading 

to  have  a  daily  capacity   of   3,000  bbls.  a""  n".  X>^'  ■'"•   f '• :  John  Cashman,  Quincy,  a  $3,  b  $5; 

It    is   stated   that  the    Compressed   Air   &    Vacuum    Ma-  <°  „.,,  •  ffaham,  Charlestown,  a  $3-54.  b  $1.50;  Sylvester 

chinery   Co.    (John   S.   Thurman,    Pres.)   intend   construct-  I-    Hill,   Chabeague  Island,   Me.,   a  $3.73,   b  $4.89. 

ing  a  manufacturing  plant,  to  cost  $200,000,  on  Jefferson  Charlestown    (Boston).    Ma«.-Engr.    Geo.    P.    Carver, 

5  'S?tS'  f  ^Oe^n-'S-  ,^t?"r'rLo^r?ed  ^t"  ""' ''j"'^'-    '°"^"    -stJu^fi^'n  "^ ^'^^r^^d- 
?;.„A           •■,              T    f      ;.       '}'i  a       ■^^P"/'*'*-    •'^^  Crete    coal    pocket    in     Charlestown.      Plans    and    .pecifi- 
secured    a    site    on    Lafayette    and    Jefiferson    Aves.,    on  cations  are  now  ready, 
which    It    IS    proposed    erecting    a    $200,000    plant    for   the 
manufacture    of  housecleaning   apparatus.  Redwood  Falls,    Minn. — It   is   stated   that   bids   will   be 

Newark.    N.    /.—The   plants   of   the    Consolidated    Color  '•eoeived    until    July    18    by    L.    P.    Larson,    Co.   Aud.,    for 

6  Chemical   Co.   and  the   Slip  Not   Hardware  Co.   on  the  digging  and   constructing   Ditch   No.   3. 
Passaic    River,    near   Dock   and    Rrown   Sts.,   are   reported  St.     Paul,     Minn. — See     "Sewerage     and     Sewage     Dis- 
to   have   been    destroyed   by    fire.  posals." 

Ci)!Ci'nna/i,    O. — It    is    stated    that    a    foundry    is    to    be  St.   Paul,    Minn. — Bids    will   be    received   until    July    27 

erected  by  the  J.  A.    Fay  &   Eagan  Co.   (Thos.   P.  Eagan,  by    Edwd.    G.    Krahmer,    Co.    Aud.,    for  digging  and  con- 

Pres.)    in    Bond   Hill   for   the  manufacture  of  all  castings  structing  Ditch  No.  5,  estimated  to  cost  $2,277. 

used  in  the  making  of  wood-working  machinery.  ^,.     !,,,..,,,,„,.        t       ,-•       r- 

v„   ..     ,             ^       T                      .           .•         .:           .,  Ehsabelh,  N.  J. — VV.   H.  Luster,  Jr.,  City  Engr.,  writes 

Yovngstown.    0.---Improvemcnts    costing    from    $60,000  that    bids    will    be    received    on    Aug.    i    by    John    Kenah, 

f  »70,ooo,  It  ,5  stated,  are  planned  for  the  Oak  St.  plant  City    Clk.,    for    constructing    pier,    dock    and    crib;    prob- 

of  the  United   Engineering  &  I-oundry  Co.   (Chas.  Booth,  ai,]^.   cost     $40  000                   o    1       •                                 •    1 

Local    Gen.    Mgr.).      The    three    20-ton    open    hearth    fur-  .,,     ,."     /..'      ,',     y      „                            .  .       u       ^ 

naces   and  an   addition   to  the  machine  shop    according  to  .  Atlant'e   City,    N.   7 -^Prcss   reports   state   that    Carrere 

renorts,  will  be  built.     A   roll  casting  shop  just  completed  ?    Hastings,   of  New    \  ork    N.    >..  have  completed    plans 

will  be  equipped  with  new  machinery.  ■o''    '"<^    beautifying    of    Atlantic    City.      There    are    re- 

imie/^cl  I   AMc/Mio  ported  to  be  four  divisions  of  the  plans  as  prepared.     The 

miSCcLLANtOUS.  first  of   these    is    the   development   of  a   civic   centre.      It 

Notes  Arranged  Alphabetically  by  Stales.  ''  proposed  to  establish   a   large  square,   bounded  by  At- 

*\f^u'T..      A}        Ti.      r  1,      ■                 .1       i-j                 J  lantic  and   Arctic,    Tennessee   and    North   Carolina   Aves., 

T„„V    B  1-    't'"—^}"'   follow"?   are   the    bids   opened   on  ^^,^  „^^  station  of  the  Pennsylvania   R.   R.  to  be  on  one 

il   h>,rhnr  L   Mibf      ^h^^'        "'         '^''A  ^"^  ■'^'^'^?"'«  side.  a  HCw  city  hall  on  the  other,  and  smaller  municipal 

in  harbor  at   Mobile  about  4,000,000  cu    yds.  price  given  buildings  around  these;   next  in   importance   is   the  drain- 

per   cu    yd.):   Geo.   G.   Barker,   Wilmington,   Del.,    10   cts.  ^g^    ^anal,    which    has   been    authorized    by    City    Council, 

and  7-5   cts     (recommended   for  award) ;   Southern  Dredg-  ,„  ,he  development  of  the  boardwalk  it  is  proposed  to  fol- 

m"         •    ^'ol'll'^'    '°   ""••    and   John   Anderson,    Gulfport,  ,„„    ,he    present   lines,    but    to    carry    the   ocean    side    on 

Miss.,    10. 75  cts.  arches    of   concrete,    to   introduce    proper   electric  lighting 

K'est   Memplns,    Ark. — Bids   were   opened    on    June    26  and  to  construct  for  the  convenience  of  visitors,  pavilions 

by  the  St.   Francis  Levee  Bd.  at  West   Memphis,  for  levee  and    shelters. 

work  aggregating  about  i,, 130, 000  cu.  yds.,  and  the  fol-  .  •  j  t  1  i, 
lowing  are  reported  to  be  the  lowest  bids  received:  R.  L.  ,  "''"'  I"'''-  "■  K— Bids  will  be  received  July  19  by 
Leonard,  101,000  yds.,  bet.  LVadley  and  Mound  City,  h  A-  Bensel,  Comr.  of  Docks,  for  contract  io54.-— 
Ark..  32  cts.  per  yd.;  Roach  &  Stansell,  217,700  yds.,  1-urnashing  material  and  for  preparing  for  and  build- 
bet.  Mound  City,  Ark.,  and  the  Choctaw  R.  R.,  29.7  cts.  '"g  freight  sheds  on  piers  Nos.  54  and  56,  North  River, 
per  yd.;  R.  L.  Cheshire,  250.000  yds.  at  Seyppel.  Ark.,  between  foot  of  Little  W.  12th  and  W.  14th  Sts..  on 
18.94  cts.  per  vd.;  R.  L.  Leonard,  90,000  yds.  at  Bledsoe,  P.^l^'^a  section,  with  lateral  extensions  on  adjacent 
Ark..  24  cts.  'per  yd.,  and  79,500  yds.  below  Whitehall,  bulkhead  platforms.  Security  required  $232,000. 
Ark.,  at   25  cts.  per  yd.                                                            ,  Brooklyn,   N.    K.— Bids  will   be   received   until  July  25. 

•\Ve  are   informed   that  the   only  portion   of  the   above  by    the    (;omrs.    of   Parks     X.    Y     City    (Moses   Herrman, 

work  let.   was  that  of  the  250,000  cu.   yds.   levee  enlarge-  Pres.),.     for     furnishing     and     delivering     limestone     and 

mcnt    to    R.    L.    Cheshire,    of    Nodena,    at    18.94    cts.    per  limestone   screenings   in   parks   in   the   boroughs  of   Brook- 

cu.    yd.      The    balance    of    the    work    was    not    let    on    ac-  \yj^    a^d    Queens. 

count    of    high    price    and    no    available    forces.       B.    G.  o     ^        d         t'    i      \r     v      ihjo     .:ii   k=   ,.i«.»:,„»,i    ,.«.:i 

Covington    is    Ch.     Engr..     St.     Francis    Levee    Bd.,     168  .  9^''''''  ?''^:,^-  h   ^'f  ^6^^^'^^  ^'^LrlJ^f^'wJ^  f 

R  =  n,inini.    HMcr      \T<.tnnli;i    T..n n  ^uly    ^^    by    the    Bd.    of    Supcrv.    (address    to    Wm.    b. 

Randolph    Ildg.,    Memphis,    Tenn  Luvster,    Clk.    Bd.    Superv..    Mineola)    for    constructing    a 

An)!cl   Island.    Cal. — T.Ms   will   be   received    at    office    of  jcj    wall    along    the    harbor    or    east    side    of    the    \Vest 

tifc      uartermaster.   Depot  of  Recruits  and   Casuals,  Angel  Shore    Road     in  Oyster    Bay. 

Island,    Cal.,    until   Julv    19,    for    furnishing   material    and        "    j-,     ,^,     '  ..     ..      „..        '.,,   ,        .  ^,   ..„..,    t.,.,   .,_ 

making   repairs    to    wharf   of   iron    standard    piles   at   that  ,    ^"^'l'.^'"^  ^:-  ^•-^"'^  *'•"   \l,^"Ttl^„rJ:l  fcLtl 

i,r,<:t       Tnhn    T     Tlem     Ch    O     M  by   Rich'd   Gardiner,  Purchasing  Agt.   of   Monroe  County, 

post      John    I..   Clem    Ch.   y     M.          .,,,,.     „  at     Rochester,     for     furnishing    the    following    materials: 

Koruatk.   Conn.— Bids   will   be   received   by   Maj.   Harry  ,5   jj    f,    jj    m    of  lumber,   50,900  lbs.  of  deformed  steel 

Taylor.    Corps.     Engrs.,    U     S.    A.,    New    London,    until  hars,  3,806  lbs.   of  3-in.   "I"  beams.  400  lbs.  of  bent  steel 

.\ug.    12    for   dredging   in    Norwalk    harbor,    as    advertised  bohs.   508  cu.  yds.  of  broken  stones,  254  cu.  yds.  of  sand, 

in    The    Engineering    Record.  y^g  bbls.   of  Portland  cement.     Also  for  furnishing  pipes, 

Wilmington.  Del. — The  lowest  bid  onened  on  June  26  valves  and  fittings,  and  doing  the  necessary  work  for  put- 
by  Maj.  C.  '.\.  F.  Flagler,  Corps.  Engrs.,  U.  S.  A..  ting  steam  and  hot  water  pipes  in  tunnels  to  be  built 
Wilmington,  for  dredging  Cohansey  River.  N.  T.,  was  af  county  buildings,  and  covering  same  with  a  bent  non- 
submitted  by  the  Bowers  Hydraulic  Dredging  Co.,  of  conductor,  720  ft.  of  5-in.,  418  ft.  of  iVz-in.,  3,528  ft. 
Camden,    N.'J.,   at   29.9  cts.    per  cu.   yd.  of  2-in.   pii)e. 

•iVfacoH,    Co.— The    Otis    Elevator    Co.,    of    New    York,  Albany,    N.    Y. — Bids    will    be    received    until   July    31 

N.    Y.,    has    secured    the    contract    for    installing    elevator  by    F.    C.    Stevens,    Supt.    Pub.    Wks.,    for   improving   the 

in  U.  S.   Post  Olfice   (bids  opened  June   14)   for  $5,585.  New    York    State    canals    as    follows:      Contract    No.    12, 

Rock    Island.    7;/.— Bids    will    be    received    for   dredging  E^'e  Canal,   Sees.  6  and   7;   Contract   No.    14    Erie  Canal, 

ditches    in    Sub.    Dist.    No.     i.    Rock    Island    County,    on  Sees.   i.  2  and  3;  Contract  35,  Oswego  Canal,  Sec.   i. 

July     18,,    about     63,360     cub.     yds.       Engineer,     Wallace  Panama. — Bids    will    be    received    until    July    22    by    D. 

Treichler,    of    Rock    Island.  W.     Ross,     Genl.     Purchasing     Officer.     Isthmian     (Tanal 

'Laporte,    /nd.— Luce    &    Gidley    are    reported    to    have  Comm.,    for    furnishing    swivels,    chain,    wire    rope,    dif- 

secured    contract    for    construction    of    a    ditch    in    Porter  terential    blocks,    belve    hammer,   etc. 

and    Lake    counties       The    ditch    will    be    40    ft.    w-ide    at  Racine,    Wis.—U   is    stated   that    bids    will    be   received 

the     starting     point.       The     contractors    are     reported     to  „„,;,    j„,       ^^    by    the    City    Clk.    for    building    200    ft. 

be    in    the    market    for    ditching    machinery.  „f    ,^^^^    /^„^^    protection.      P.    H.    Connolly.    Chmn.    Bd. 

Conway,    la. — W.    B.    Hazer,    of    St.    Joseph,    Mo.,    has  Pub.   Wks. 

been  selected   to   make  survey  and  establish   a   grade   sys-  .^^_____^_^___^^_^^__^^«.«,__— __«^_^^_ 

tern   for   Conway.  •^"..— 

Pocahontas,    la. — Bids    will    be    received    until    Aug.    6  PROPOSALS   OPEN. 
by    J.    A.    Terry,    Co.    Aud..    Pocahontas,    for    furnishing 

material    and    constructing    the    drainage    improvement    of  For  Proposals  see  Pages  74,  75,  76,  78  and  79. 
Drainage     Improv.     Dist.     No.     13.     Pocahontas     Co.,     ap- 
proximately    5     miles     of    open     ditch     containing     about  WATER. 

97,000    cu.    yds.    and    about    9!^     miles    of    open    ditch  Bids                                                                                 Sc«  Bml 

from   6  to    20-in.    in    diam.  On«e.                                                                                        RmotC 

Portland.     Me. — The     following    are    the    bids    opened       Jul,    15.     Laying  pipe,   Elizabeth,  N.   J JuL      6 

on    June     29     by     Maj.     Geo.     .\.     Zinn.    Corps.     Engrs..  Adv.  Jul.  6.   13. 

U.     S.     A.,     for    rock    excav.    in    Sasanoa     River,    about       Jul.    16.     System,   Sayre,   Okla Juti.  S3 

2,800    cu.    vds.     (price    given    per    cu.    yd.):      Simon    J.       »„!.    ,6.     Water    works.    Comfrey.    Minn' Jun.  29 

Donovan,    Winthrop.    Mass.,    $16.90;    Frank    W.    Carlton,       Jul.     16.     Mains,   New  York.    N.   Y Jul.     13 

Bath,    $9.50;    John    H.    Gerrish,    Boston,    Mass.,    $14,    and  Jul.     16.     Water   works  material,   Eufaula,    I.    T..Jul.    13 

Johnston    &    Virden.    Lewes,    Del.,    $16.35.  Jul.     18.     Pumps,    etc.,   Commerce,    Tex Jul.     13 

'Baltimore,    Md. — The    following   are    the    bids    opened  Jul.     18.     Foundation     for    pumping    station,     Buf- 

on    June    3   by    Lieut.    Col.    R.    L.    Hoxie.    Corps   Engrs.,  falo,    N.    Y Jul.     13 

U.    S.   A.,    for  dredging  harbors  and  rivers   on   east  shore        Jul.     18.     Chimney,   well,  etc.,   Hamilton,   O Jul.     13 

of    (Thesapeake    Bay,    about    675.037    cu.    yds.;    Maryland  .^dv.  Jul.   13. 

Dredging    &    Constr.    Co.,    Baltimore,    19    cts.     (awarded        JuL    zo.     Reservoir  dam,  St.  Paul,  Mitm Jnn.  29 

contract);    Chas.    P.    Greim.    Philadelphia,    Pa.,    21.5    cts.;  Adv.  Jun.   29  to  Jul.   13. 

River   &   Harbor  Improv.    Co.,    Philadelphia,   Pa.,    21    cts.;        Jul.    20.     Water    works,    Chesterton,    Ind Jul.     13 

Norfolk  Dredging  Co.,   Norfolk,   Va.,   22  cts.;    and   L.   M.  .-Vdv.    Jul.    13. 

Itenu  marked  thus  give  the  namej  of  parties  awarded  contracts. 
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Aas.  t». 

Si*.     4- 


FOto    pbat.    Bnrliactoa,    Vt TnL 

.*<hr.  JoL  6,  13. 

Maia*.    Randolph.    NA Jul. 

\\atcr  main  at  tchool.    Floahinc  L.    I.. 


-    »»»,  North  Btftlcfonl.  S«k....raa 

» tttr   worn,    Graham,    Tex Jul. 

Jul. 

O..JnL 

Jol. 

Jul. 
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Jul.    17. 
Jul.    17. 


uL  16. 
..ul.  16. 
Jul    17. 


Main*.  Jaiacstown,  N 

.*dr.   JuL    13. 
Pomp  cB«iac  for   nle.  Sandndcy, 

.^<Jt.  JuL  «.  13. 
RucTToir.  etc..  Ft.  Adams,  R.  I . . . 

.Adr.  JuL   13. 
DuH.   New   York.    N.    Y 

A&i.  luL  6,  13. 
Fihratiofi  plant.  Ft.  Hancodt,  N.  J Jul.    ij 

-AdT.  Jul.  13. 

niter  plan,  Sacramento,  Cal Job.     i 

Adr.   Jan.    i    to    15. 

Water  vk*.,  Rockingham.   N.  C Jane.  *9 

Hialfaia   and   laying  pipe.  New  Orlean*. 

La.     Adv.    Jun.   19   to  Jul.    ij Tun.  20 

UibW  pipe.  Hoeakfc  falla.   N.  Y....taar  1. 

Water  wha,  Weet  Ncwtoa,  Pa.  Utj  t« 

~~^-^     Syatcm,    Shcf  lai  d.    111 , Tun.  19 

Pump   station.    Potcau.   Ind.    Ter Jul.     13 
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JaL    li. 


Jul.  ■«. 

TnL  16. 

JuL  16. 

'uL  16. 


la 
I"' 
ft 


ful.  16. 

aL  16. 

aL  i& 

nl.  It 

.oL  16. 

nL  16. 

IaL  i«. 

uL  17. 


Waihington,  D.  C JuL    13 

Toirinaion,  Conn.    Jan.  29 

.\ir.  Jan.  k)  to  JuL    13. 

CIcTcland    Hei^t*.    O.    Jul.      6 

Milwaukee.    W«.     Jul.    1 1 

New  York.  N.  * JuL      I 

Trenton.   N.  J Jul.    13 

GrecnTinc    Pa.    Jul.    13 

.oronto,  Ont JuL    13 

McKec*  Rocks.  Pa.   JuL    13' 

Medina.    O JuL    13 

Aiv.    Jul.    13. 

Canton.    Miss JuL    13 

Iron   River,  Mich.    Adv.  JuL  6,  ij....TuI.      6 

Salem.  Ore.    Adv.  JuL    ij JuL    13 

Amsterdam.  N.  Y Jul.    13 

Ames.    la.    JuL    13 

Newark.   X.   J.    JuL    13 

Woonsodcet,  R.   1.    Adv.   ^L    13 Jtil.    13 

Kansas    Citv,    Ma Jul.    13 

TrOT.  X.  Y JuL  13 

Spencer.  la.  JuL  13 

Bucyrus.  O Jul.    13 

Youngstown,    O TuT.    13 

Waukegan.     IIL     JuL    13 

Pwisacola.  Fla.   Tutu  39 

Oahkosh.    WU. JuL      6 

Watcrton.  Wis. Jul.    13 

Racine.   Wis Tul.    13 

Willonghbr,  O.   Jan.  at 

Phnadelphia.   Pa.     Adv.  JuL   6,    13 luL      6 

Cordrle.    Ga.    Jul.    13 

San  Jose,   Cal ; JuL    13 

Virginia,    Minn. ul.    13 

Henderson,    X.  C    JuL    13 

.Aberdeen.    Wash JuL    13 

OakUnd.    Cal TuL    13 

Frankfort,     Ind.     Jun.  a9 

North    Battleford,    Saak Jun.  at 

Eureka,     Kan.     - JuL      6 

Brazil,   lod.    Jan.     t 

Belleville.     Ill Ton.  If 

Marshfitld.    Wis.    JuL      6 

New  Brctncn.  O.    .Adv.  JuL   13 Jul.    13 

Oljrmpia.   Wash.    .Adv.  Jul.   6,   13 Jul.      6 

Plainfield.  X.  J.     (a  prop.)..". Jul.    13 

Adv.  Jul.    13. 

Colambns.    Ind.    Jul.    13 

Alexandria.    La.    Jan.  19 

Adv.   Tun.  a6  to  JuL  13. 

Bloomfield.    Ind.     Adv.  JuL    13 Jul.    13 

.    Rodrfngham.  N.  C Jan.  19 

tatmttm.  Ga.    Apr.  m 

Ahon.    IIL    Tun.     « 

New  Orleans.  La.    Adv.  JuL  6,  13 Jul.      6 

BRIDGES. 

Toronto,  Ont.    -Adv.  Jun.  1  to  JuL  13.. Jun.     1 


Jul.  18. 
Jul.  18. 
Jul    18. 


Jul.  1 8. 
JuL  18. 
Jul.     18. 

JuL  19. 
JuL  19. 
Jul.  19. 
Jul.  ig. 
JuL  ao. 
Jul.  so. 
JuL  JO. 
Jul.  30. 
JuL  ay 
Jul.  32. 
Jul.  22. 
Jul.  22. 
'  i3- 
Jul.  33. 
Jul.  23. 
lul.  24. 
luL  25- 
JuL  25. 
Jul.  25. 
Jul.  aL 
lul.  26. 
Jul.  26. 
Jul.  27. 
Jul.  27. 
Jul.  29. 
Jul.  30. 
Jul.  30. 
Jul.  30. 
JbL  — 
J\iL  —. 
M.  —^ 
A-tc  I. 
.Aug.  I. 
Aug.  2. 
Aug.  3. 
.Aug.  s. 
Aug.  6. 
-Aug.  6. 
.Aug.    6. 


Dublin.N.    H 

Boston,     Mass 

Ft.    Leavenworth,   Kaa,, 

Brooklyn,   N.    V 

Baltimore,     Md 

Brooklyn,    N.    Y. 


...luL    13 
.,JuL    13 
..v.... Jun.  ag 
ul.      6 
Jul.    13 
Jul.      6 


Spencer,    Ind.    Jul,  6 

Wilkesbarre,    Pa.    .JaL  6 

.Adv.  Jul.  6,   13   (a  prop.). 

\yellsville,   O JuL  13 

Grand   Kapids,    Minn Jul.  13 

Kansas    City,    Mo Jul.  13 

Cincinnati,    O ..'. Jun.  ag 

Columbus    Barracks     O JuL  6 

Ft.    Leavenworth,    Ran JuL  6 

New    York,    X.     V Jul.  13 

Youngstown,    O Jul.  13 

Crawfordsville,    Ind.    *. ,.Jun.  aa 

Greencastle,    Ind.    Jun.  ag 

Findlay,    O JuL  6 

Danville.    Ill Jul.  13 

Painesville.    O.    Jul.  6 

Owcgo,   N.  Y.    Adv.  Jul.  13 Jul.  :s 

lacksonville.   Fla jul 

Lawton^ 

Portsmouth,    U Jul.  13 

3 
3 
3 
3 
3 
3 
6 

Tipton,    Ind ^ Jul.  13 

.Appleton,    Wis Jul.  13 

Cleveland,    O Jul.  6 

orrville.  O Jul.  13 

Steubenville,  O Jul.  13 

L>cs  Moines,   la Jul.  13 

llagerstown,    Md Tul.  13 

Jefferson,    O Jul.  13 

Belleville,    IIL     Tun.  1$ 

Hudson,     Mich.     Jan.  15 

Camden.   N.  J Apr.  aa 

Greencastle,    Ind.     Jun.  29 

Greensburg,    Ky Jul.  13 

Cincinnati,    O : Jul.  13 

New   Breman,   O.    .Adv.   Jul.    13 Jul.  13 

Olympia,   Wash.     Adv.  Jul.   6,   13 Tul.  6 

Reynoldsville.    Pa.    Tun.  39 

Sharpsvillc,    Pa Tul.  13 

Covington,    Ind.     Jul.  13 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

JoL    16.     Sayre,    Okla.    Tun.  32 

JuL    t6.     West    Point,    N.    Y Jun.  29 

Adv.  Jun.  2p  to  Jul.   13. 


ville.   Ha lul.  13 

.    Okla JuL  13 

luth,    O TuL  13 

Bogina.    N.  J Jul.  I 

.Mt.  Cilcad,   O JuL  i 

i.arrison,    N.    Y Jul.  i 

Long    Island   City,    L.   I.,    N.   Y Tul.  i 

El   Reno,  Okla.     .Adv.   Jul.  13 Jul:  i 

Concord.     X.    H Jul.  i 

Cincinnati,  O Tul. 


Jul.    J  6, 
Jul,    16 


Charleston,  S.  C Jul.  6 

Newark,     N.     J.^ Jul.  13 

Jul.    16.     Boston,    Mass Jul.  13 

Jul.     16.     Swansea,     111 Jul.  13 

Jul.    18.     Blackwell's  Island,  N.  Y Jul.  13 

Jul.    20.     Washington,    D.    C Jul.  13 

JuL    24.     Ft.  Sam  Houston,  Tex Jul.  6 

Jul.    26.     Toledo,    O Jul.  13 

Jul.    30.     Columbus,   O.  ' Jul.  6 

JuL      31.     North    Battleford,    Sask .Jun.  33 

JaL    — ^.     Rowlesburg.     W.     Va Mar.  i< 

.Aug,     I,     Hamilton,   Ont Jul,  13 

Sep.     3.     Winnipeg,   Man Jan.  15 

Adv.  Jun.    15  to  JuL   13. 


JuL    15. 


BUILDINGS. 

Post  bidgs..  Ft.  Slocum.  N.  Y Tun.  »3  . 

Adv.  Jun.  22  to  JuL  13. 

Pub.  bldgs..  New  York,  N.  Y Jul.      6 

Schools,   New   York,    N.   Y Jul.      6 

School.    Minneapolii.    Minn Jun.  xs 

" Jun.  15 


School,    Newark,    N.   J. 
Adv.   Jun.    15. 


>7. 
18. 
18. 
iS. 


ul.  19. 

JoL  T». 

TaL  a*. 

TaL  30. 

TaL  20. 

IaL  22. 

Jul.  32. 

Tal.  aj. 

Tol.  3J. 

rat.  37. 

lol.  2-. 

Tul.  29. 

JaL  39- 

JoL  3t. 
Aa»    5. 


^S  II: 

aL  li. 

nL  16. 

a..  i& 

,,bL  16. 

aL  16. 

,  aL  16. 


;aL  ._ 

al  16. 

al.  16. 

al.  16. 

.uL  16. 

aL  16. 

:ibl  i<. 


Lincoln,    Kan.     aL  6 

Hackensach.   N.    J ]  aL  6 

Sandasky,  O JuL  L3 

Kaakaana.  Wis.    Jul.  13 

Memphis,    Tenn JuL  13 

Mt.    Gilead.    O fuL  13 

New  Winchester,  0 'uL  13 

Pitlsfield,  Mass.    'uL  13 

Wilkesbarre.  Pa.  JuL  13 

Kittaninc.    Pa.    ful.  1 3 

Nelsonville,    R.    I JuL  13 

Ft.    Snelling.    Minn Jon.  15 

.Adv.  Jan.  15  to  39.  JaL  IJ. 

Xew    Castle.    Pa.    Tal.  13 

San  Jaaa.  P.  S Jan.  • 

Calpcper,  Va.    Adv.  Jaa.  aa,  ap Jan.  33 

Wawansea.    Man.     .....Jul.  13 

San  T'yse,  Cal JuL  13 

St.   Clairsville.   O ' uL  13 

Colamkia  Otr.   lad 'aL  6 

Xew    York.    N.    Y JuL  13 

Cleveland,    O.    til.  13 

Elbcrton.   Ga.    TuL  13 

Wichita.  Kan ToL  13 

Chardon,   O Jul.  13 

Hattl«*urg,  Visa.   JuL  13 

Cohnaba*.  O.    JuL  13 


PAVINQ  AND  ROAO  MAKING. 

jersey   City,   N.    J 

New  York.  N.  Y. 

Cleirdaad   Beiahta.    O 

SnahoariahTWiMh.   

Chardoa.   O 

Buffalo,  N.  Y 

Detroit.    Midi.   ' 

Denver,  Colo.   

Upper   Marlboro,   Md.    

New    Castlr.    lad 

Scotia.  N.  Y •••••••••••..,... 

J  oronto,  Ont. 

McKecs  Rocks.  Pa.  

Irvincton,    N.    T 

Oak  Park,  IIL  


JaL    18. 


.Tul. 

33- 

Jul. 

3,1. 

Jul. 
Jul. 

33- 

2,1. 

Jul. 

23. 
34. 

Jul. 

34. 

lul. 

34. 

Jul. 

34. 

lul. 

J,t. 

Tul. 

2^. 

Jul. 

3S. 

JuL 

35- 

Jul. 

2.S- 

Jul. 
Tul. 

2-;, 

2fi. 

lul. 

37. 

JuL 

37. 

lul. 

27- 

ul. 

20. 

ul. 

29. 

ul. 

20. 

.uL 

39. 

,  ul. 

30. 

ul. 

10. 

,ul. 

30. 

ul. 

.10, 

lul. 

3«. 

ul. 

11. 

ul. 

ul. 

_. 

Aug 

I, 

-Aug. 

I. 

Aug 

S- 

.Aug 

.s. 

Aug 

6. 

Aug 

7- 

Aug 

7. 

Aug 

9- 

Aug 

13. 

.Aug 

19. 

.Aug 

20. 

Aug 

^-V 

Sep. 

I. 

Sep. 

— . 

Dec. 

. 

JuL    aj. 

JuL    3J. 


School,   Newark.    N.    J Jun. 

Add.  to  hospital,  Washington,  D.  C Jul. 

Pub.   bld£,   Otisville,    N.    Y Jul. 

schools,  De  Soto,  Ind J  Jul. 

Pub.  bldgs.,  Jamcsburg,  N.  J Jul. 

School,   Detroit,    Mich Jul. 

Jail,    Buffalo     N.   Y Jul. 

Htg.    pub.    bldg.,    Vineland,    N.   J Jul. 

Hospital,    liangor.    Me Jul. 

."school.   South    Boston,   Va Jul.  13 

P,  O.  bldg.,  St.  Joseph,  Mo Jun.  aa 

Adv.    Jun.    33,    39. 

Htg.  post  bldg.,  Ft.  Benj.  Harrison,  Ind.Jul.  13 

Alter,  to  pub.  bldg,,  Rochester,  N.   Y.,Jul.  13 

Htg.    school,    Henning,    Minn Jul.  13 

Pub.  bldg.,   Hamilton,  O Jul.  13 

Exten.  to  post  office,  Chattanooga.  Tenn.  Jun.  i| 
Rep.  to  court  h'se,  Williamsport,   Ind. .Jiiti.  IS 
Windows    for  National    Museum,   Wash- 
ington, D.  C.    Adv.  Jun.  22  to  Jul.  6.. Jun.  23 

Htg.    C.    H.,    Wilkesbarre,    Pa Jun.  29 

.Adv.  Jun.  20  to  Jul.   1 1. 

Pub.  bldg.,   Waddah   Island,  Wash Jul.  6 

School,   Wapakoncta.   O Jul.  13 

SchooL    Forest.    Ind Jul.  6 

Plumb,  bath.   Xew  York,   N.  Y Jul.  13 

Post  office,  Gainesville,  Fla.    Jun.  iJ 

Adv.   Jun.    15,    22. 

Bus.    bldg.,    Booneville,    Ind Jun.  t9 

HospitaL     Athens,     O Jun.  39 

Cnurch     Fullerton,    Neb Jul.  6 

Pott  bldg..    Ft.   Leavenworth,   Kan JuL  6 

School,   Lebanon.    Ind JuL  13 

Htg.   school,  Buffalo,  N.  Y Jul.  13 

Pub.    bldg.,    Spokane,    Wash Jul.  43 

Pub.    bldg.,    Struthers.    O Jun.  39 

Bus.    bldg..   Jacksonville,    Fla Jun.  39 

School,    Claremont    Cal , Jun.  39 

Church,  Minneapolii,  Minn JuL  6 

Pub.   bathhouse,   Chicago,    III Jul.  6 

Hospital     Flint.   Mich JuL  13 

Pub.  bldg..  Racine,  Wis Jul.  13 

School,    Stambaugh,    Mich JuL  13 

College  Bldg..    Durham,    N.    H Jul.  13 

Court    house,    Casper,    Wyo Jan.  39 

School,   East  Orange,  N,   J JuL  6 

Pub.    bldg.,    Farnhurst,    Del JuL  13 

Pub.   bldg.,    Blackwdl'i   Island,   N.  Y-.TuL  13 

Schools,  New  York,  N,  Y Jul.  13 

Pub.    bldg.,    Augusta,    Me Jul.  13 

Pub.    bldg.,    Cortland,    N.    Y JuL  6 

Adv.  Jul,  6,  13, 

Church.  Ames.  la. Jun.  aa 

Pub,    bldg.,    Cheyenne,    Wyo Jan.  39 


Jul.  16. 

Jul.  16, 

Jul,  16. 

Jul.  16. 

Jul  17. 

Jul.    17. 

JuL    17. 

.Tul.  17. 
JuL    18. 

JuL    18. 

Jul.    18. 

Jul.  18. 

Jul.  18. 

Jul.  18. 

lul.  18. 

Tul.  18. 

Tul.  18. 

Jul.  19. 

Jul.     IP. 

JuL    20. 

Jul.  20. 
Jul.  20. 
Jul,    20, 

Jul.    20. 

Jul.  22. 

Jul.  22. 

Jul.  22, 

Tul.  22. 

Jul.    23. 

Jul.     33. 

Jul.    24. 

Jul.    34. 

Jul,  24. 
Jul.    24. 

Jul.  25. 
Jul.  25. 
Jul.    26. 

Jul.    27. 

TuL    37. 

Jul.     27. 

JuL     30. 

Jul,  29. 

Jul.  30, 

Jul.  30. 

JuL  30. 

JuL  31. 

,IVUg.       I. 

Aug.  I. 
Aug.    2. 

Aug.  3. 
Aug.     5. 

Aug.    5. 

Tex. 
Aug.     7, 

Aug.  7. 
Aug.  12. 

Aug.  30. 

Sep.     a. 


Htg.    school,    Indianapolis,    Ind Jul.  13 

School,  Evansville    Ind Jul.  1 3 

Court    house,    Bishopville,    S.    C.......Jul.  13 

Pub.    bldg.,    Wales,    Wis Jul.  13 

Pub.    bldg.    improv.,    Cincinnati,    0.,..Jul.  13 

Post  office,  Aurora,  111 Jun.  33 

School,    Antler,    N.    D Jun,  39 

Pub.  bldgs.,  Dayton,  O JuL  6 

School,    Mt.    Healthy,    O JuL  6 

Church,    Pittsburg,    Kan Jul.  13 

enlarging  jail,  New   Roads,  La Jun,  39 

Add.  10  hospital,  Marion,  Ind JuL  6 

School,  Paragould,  Ark Jul.  6 

School.    Scotield,    Utah Jul.  13 

Schools,  De  Haven,  Pa Jul.  13 

Engine    house    St.   Louis,    Mo Jul.  13 

Pub.    bldg.,    Boston,    Mass Jun.  39 

Court  house,  Potosi,  Mo JuL  6 

Schools,    Emporia,    Kan Jul.  13 

School,  Melville,  N.  D Jul.  13 

Htg,    school,    Oelwein,    la Jul.  13 

Church,  Jackson,    Mich Jul,  13 

Courthouse,   Redwood  City,  Cal Jul.  6 

Y.  M,  C,  A.  bldg,.  Ft,  Scott,  Kan JuL  6 

Pub.  bldg.,  San  Francisco,  Cal Jul.  6 

School,    Kalamazoo,    Mich Jul,  13 

Church,    -Ames,   la Jul.  13 

Post   office,    Owosso,    Mich Jun.  39 

Pub,  bldg.  plans,  Milwaukee,  Wis Jul.  6 

Indus,   plant,   Chicago,   111 May  aj 

Htg.  colle5;e,  Raleigh,  N.  C Jan.  1 

.School,    Washington,    D.    C Jul.  13 

Hospital    plans,    Calgary,    Alta Jul.  13 

Post  office,   Crookston,  Minn Jul,  13 

School,    Cleveland,    O Jul,  13 

Bldg.    at    Univ.,    Columbus,    O Jul,  13 

oniv,    bldg.,    Moscow,   Idaho uL  6 

Church.    Halifax,    N,    S Tul,  13 

Asylum,    Monticello,    Ind Jun.  39 

Post  office,  Mason  City,  la Jul.  6 

Adv.  Jul,  6,  13. 

Post    office,    -Alexandria,    Minn Jul.  13 

Post   office,    Decatur,   111 Jul.  13 

Hospital,    Saskatoon,    Sask May  4 

Bus   bldg.,    Walla    Walla,    Waah Apr,  a* 

Hotel,   New   Orleans,    La Jun.  39 

Industrial    plants.    Ft.    William,    Ont... May  11 

Bus.  Bldg.,   Charles  Town.  W.  Va Jan.  is 

Adv.  Jun.    i^,   32. 

Bus.   bldg.,   Harrison,   Me JuL  6 

MISCELLANEOUS. 

Garb,    plant,    Newport     R.    I Jun.  39 

Steam    shovels,    etc.,    Panama Jul.      6 

Supplies,  Washington,  D.   C Tul.      6 

Levee    work,    Piggott,    Ark Tul.      6 

Dredging,   Block   island,    K.    I Jan.  1$ 

Adv,  Jun,  15  to  Jul.  6. 
Dredging,  New  York,  N.  Y Jun,  33 

Adv.  Jun.  22  to  Jul.   13. 
Garbage  crematory,  Ft.    Myer,  Va Jun.  33 

-Adv.  Jun.   22  to  Jul.    13. 

Dredging,    Baltimore,   Md Jul.     13 

Dam,   Cincinnati,  O Jun.  33 

Adv.  Jun.   22  to  Jul.   13, 
Aqueduct,   Durhamville,  N.  Y Jun.  33 

.Adv.  Jun.   22  to  Jul.    13. 
Flood     protection     wk,.     Grand     Rapids 

Mich.     Adv.  Jun,  29,  Jul.  6 Jun.  29 

Conduit,  Takoma,  D,  C,  Adv.  JuL  6,  13. Jul.      6 

Plank,  New  York,  N,  Y JuL      6 

Sea   wall,   Brooklyn,    N.   Y .Jul.      6 

El.    ry.    work,    Boston,    Mass Jul.    13 

Dredging,  Rock  Island,    111 Jul.    13 

Dredging     Redwood     Falls,    Minn Jul.     13 

Pier   work.   New    York,   N.    Y JuL    13 

Wharf  repairs,   Angel   Island,   Cal Jul,     13 

R.    R,    grading,    Pensacola,    Fla Jun.  29 

.Adv.    Jun.    29    to    Jul.    6. 
Removal  of  ledge,  Portsmouth,  N.  H.,Jun.  39 

Cranes,    Bremerton,    Wash.... Jun.  39 

Dredging,    Charleston,    S.    C Jun.  39 

Adv.   Jun.   29  to  Jul.    13. 

Shore  protection,  Racine, ,  Wis Jul.    13 

Crematory,  Ft.  D.  A.  Russell,  Wyo.... JuL      6 

Swivels,    etc.,    Panama Jul.    13 

aeawall.  Oyster  Bay,   L.   I.    N.  Y Jul.    13 

Lumber,  etc.,    Rochester,   N.   Y Jul.    13 

Repairing  wharf.  Ft.  Morgan,  Ala Jul.      6 

Supplies,    Washington,    D.    C JuL      6 

Dredging,  New  York,  N.  Y.   (2  props.). Jun.  39 

Adv.  Jun.   29  to  Jul.    13. 
Dredging,  Jacksonville,  I'la Jun.  33 

Adv.   Jun.   22   to   Jul.    13. 

Ditch,  Carroll,  la JuL      6 

Breakawater     improv..     Port     Colborne, 

Ont Tul.    13 

Coal    pockets.    Charlestown,    Mass Jul.    13 

Screenings,    New    York,    N.    Y Jul.    13 

Pier  wk.,   Holland,   Mich Jan.  29 

Adv.  Jun.  29,    Tul.    13. 
Dredging,   Woodbridge,   N.  J Jan.  29 

-Adv.   Jun.   29  to   Jul.    13. 

Dry   dock,   Bremerton,   Waah Tun.     I 

Ditch,    St,    Paul,    Minn Tul.     13 

Dredging,   Nome,   Alaska .Tun.  22 

Jetty   wk.,    Washington,    D.   C JoL      6 

Adv,  Jul.   6,   13. 

Dredging,    Newark,    N.    J Jun,  29 

Adv.  Jun.  29  to  Jul.   13. 
R.  R.  wk.,  locomotive,  etc..  Ft.  Monroe, 

Va.     Adv,  Jul.   6,    13 Jul,      6 

Ferry  terminal  work,  St,  George,  S.  I.. JuL      6 

Adv.   Jul.   6,    13. 
Canal  work,   Albany,   N.   Y Tul.     13 

Ditch,    Marshalltown,    la Jun.  29 

Adv,    Jun.    29. 

Pier,  dock,  etc.,  Elizabeth,  N,  J Tul.    13 

Crib    breakwater,     Racine,    Wis Jul,     13 

Adv.  Tul.   13, 
Pier.   San   Juan,    P.    R JuL      6 

Garb,    disposal,    etc,    Harrisburg,   Pa.  .Jun.  39 

Adv.    Jun.    29. 

Screens    for    bldgs,.     Ft.     Sam    Houston, 
Adv.   Jul.    13 Jul.    13 

Dredging,    San    Juan,    P.    R Jan.  39 

Adv.   Tun.   29  to  Jul.    13. 

Ditch,   Emmetsbur'g,  la.    Jul.      6 

Dredging,    Norwalk,   Conn Jul.    13 

Adv.    Jul.    13. 
Wharf,   etc.,   San   Diego,   Cal Jan.  ta 

Adv.   Jun.   22,   29. 
Wharf   plaaa,   Gathaahorg.   Swa4ea. . .  .Apr.  ■} 

Adv.  Apr.  37  ta  Hay  il. 


■J> 
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CURRENT  NEWS  SUPPLEMENT 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles  Watren  Hunt,  220  West  57th  St.,  New  York. 

America N  Society  of  Mechanical  Engineers.  Sec- 
retary,   Calvin    W.    Rice,    29    Wes^    39'th    St.,    New    York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph   W.   Pope,  29  West   39th  St.,    New   York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.   W.   Raymond,  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.    H.    Merrill,   Jr.,    Chicigo. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,  Washington     D.    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31     Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary,  W.  M.  Mackay,  113  Beekman  St., 
New    York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Clement  H.   McLeod,  877  Dorchester  St.,  Montreal. 

Socibty  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder.    Colo. 

.^MERICAN  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa.  . 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  Room  12,  Municipal 
Building,    Brooklyn,    N.    Y. 

Association  of  Railway  Superintendents  of  Bridges 
and  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H. 

American  Railway  Engineering  and  Maintenance 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,  Charleston,  S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St.,    New    York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,   P.   O.   Box  432,  New   York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.    L.    Lyle,   39   Cortlandt   St.,   New   York. 

American  Public  Works  Association.  Secretary,  W, 
H.    Flint,    Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  Land  Title 
Building,    Philadelphia. 

National  Association  of  Cement  Users,  President, 
Richard    L.    Humphrey,    Harrison    Building,    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst.  Qolumbus,  O. 


THE    WESTINGHOUSE   GAS    PRODUCER. 

The  Westinghouse  Machine  Co.  has  been  experiment- 
ing for  some  years  with  gas  producers,  and  at  last  has 
given  out  particulars  concerning  an  apparatus  which  it 
is  about  to  place  on  the  market  for  use  with  anthra- 
cite, coke  and  other  non-bituminous  materials.  Owing 
to  the  company's  long  experience  in  making  gas  engines 
and  operating  them  with  various  kinds  of  producers,  it 
has  been  able  to  acquire  a  large  amount  of  information 
concerning  all  types  of  gas-producing  plants.  Its  ex- 
perimental work  has  also  been  conducted  with  great 
thoroughness,  so  that  the  producer  which  Is  now  placed 
upon  the.  market  embodies  only  ideas  that  have  been 
thoroughly  tested  for  some  time  and  consequently  can- 
not be  considered  an  experimental  apparatus,  although 
it  is   only   now   offered   for  sale. 

The  protiucer  consists  in  general  of  a  pair  of  vertical 
steel  shells,  one  of  which  is  the  gas  generator  proper 
and  is  lined  with  fire-brick  and  tile,  while  the  other 
is  the  combination  scrubber-dryer  from  which  the  gas 
is  led  to  the  engine  or  other  point  of  use.  The  two 
principal  elements,  generator  and  scrubber,  are  connected 
by  a  cast-iron  gas  main  fitted  with  a  water  seal  cut-out 
and  stack  valve,  which,  by  a  single  movement,  opens 
communication  to  the  purge  stack  and  simultaneously 
feeds  the  main  to  the  scrubber,  or  vice  versa.  The  au- 
tomatic pressure  controlling  apparatus  is  mounted  on 
the  main  producer  shell.  On  account  of  the  automatic 
balanced  .blast  of  the  producer,  the  amount  of  gas  gen- 
erated is  controlled  entirely  by  the  demand  for  gas,  and, 
.  therefore,  no  gas  holder  is  required,  regardless  of 
whether  the  gas  is  used  in  engines  or  for  heating 
purposes. 


The  fuel  is  introduced  into  the  double-seal  charging 
hopper,  preferably  from  an  overhead  bin,  and  thence 
distributed  to  the  fuel  bed  by  means  of  a  counter- 
weighted  discharge  and  distribution  bell.  Accessibility 
for  maintaining  a  uniform  fuel  surface  is  a  prime  re- 
quisite, and  the  producer  top  is  specially  designed  to 
permit  ready  access  to  all  portions  of  the  bed.  The 
blast  must,  of  course,  be  composed  of  the  correct  pro- 
portions of  steam  and  air,  and  an  improved  blower  is 
used  to  keep  this  proportion  constant,  although  the 
volume  of  the  mixture  is  constantly  changing  with  the 
demand  for  gas.  Air  for  the  blast  is  drawn  through 
a  jacket  space  covering  the  top  of  the  generator,  thus 
air-cooling  the  generator  top  and  returning  again  to 
the  system  the  lost  heat.  Steam  is  introduced  into  the 
preheated  blast  just  before  it  enters  the  producer,  the 
blower  action  of  the  steam  jet  being  ample  to  main- 
tain the  slight  pressure  requisite  to  overcome  the  re- 
sistance of  its  passing  through  the  fuel  bed  and  scrubber 
chambers. 

The  mixture  of  air  and  steam  is  conducted  to  the  fuel 
through  a  cast-iron  duct  built  into  the  producer  foun- 
dation, communicating  with  the  tuyere  box  which  forms 
a  jacket  around  the  blast  pipe,  protecting  it  from  the 
cooling  effect  of  the  water  in  the  ash-pit.  The  tuyere 
box  is  surmounted  by  a  sectional  cone-shaped  blasthead 
or  tuyere  proper,  so  designed  as  to  promote  the  free 
distribution  of  blast  and  prevent  the  passage  from  be- 
coming  clogged   with    ashes. 


THE     KOEHRING     MIXER. 

A  number  of  peep  holes  are  provided  at  the  level  of 
the  normal  ash  zone  so  that  the  fire  may  be  inspected 
to  guard  against  the  discharge  of  good  fuel  by  a  too 
rapid  removal  of  the  ashes.  These  holes  also  permit 
the  introduction  of  a  poker  in  case  there  is  a  bridging 
tendency  from  large  clinkers.  No  further  attention  is 
required  of  the  operator,  except  to  remove  the  ashes 
as  they  accumulate  below  the  fire  zone  in  the  water 
sealed  bottom.  The  ashes  can  be  removed  at  any  time 
from  the  water  bottom  without  in  any  way  affecting  the 
operation    of    the    plant. 

The  strength  and  volume  of  the  blast,  the  proportions 
of  air  and  steam,  and  the  rate  of  gas  generation  are 
all  controlled  automatically  by  a  balanced  pressure  regu- 
lating system  which  is  operated  entirely  by  the  rate  of 
consumption  of  the  gas.  A  manometer  gauge  board 
mounted  in  a  convenient  place  on  the  scrubber  shell 
shows  at  a  glance  the  relative  pressures  in  the  blast 
pipe,  the  outlet  of  the  producer,  and  the  outlet  of  the 
scrubber  or  engine  supply  pipe.  These  pressure  rela- 
tions remain  practically  constant  during  normal  opera- 
tion, any  changes  serving  as  an  index  to  conditions  of 
gas  supply  and  demand  and  also  as  a  tell-tale  to  the 
existence  of  improper  conditions  in  the  fuel  bed  or  any 
other  part   of  the  apparatus. 

The  gas  made'  in  these  producers  is  intended  for  the 
operation  of  gas  engines,  but  the  apparatus  may,  of 
course,  be  used  for  furnishing  gas  for  other  purposes. 
Where  these  other  purposes  are  to  be  supplied  at  the 
same  time  as  the  engines,  the  automatic  pressure  con- 
trol feature  of  the  Westinghouse  producer  is  an  im- 
portant advantage.  If  the  generation  of  gas  for  heat- 
ing purpose  is  the  prime  consideration  and  high  tem/- 
peratures  rather  than  a  clean  gas  are  desired,  the  pro- 
ducers may  be  installed  without  .  the  scrubber  and  the 
gas  conducted  through  hot-gas  mains  directly  to  the 
furnaces.  In  such  cases,  bituminous  fuels  may  some- 
times be   used  to   advantage    according  to   the   makers. 


A    NEW    CONCRETE    MIXER. 

A  new  concrete  batch  mixer,  illustrated  in  the  an> 
company ing  engraving,  is  noticeable  on  account  of  tbe 
fact  that  the  materials  are  mixed  dry  and  water  i» 
added  separately  after  the  mixture  leaves  the  drum.  The 
drum  itself  is  cylindrical,  with  rounded  edges  on  both 
heads  in  order  to  prevent  the  sticking  of  sand  and  ce- 
ment in  the  corners.  These  drums  are  built  in  three 
sizes,  for  batches  of  5  cu,  ft.,  9  cu.  ft.,  and  22  cu.  ft 
respectively,  and  may  be  obtained  with  gasoline -engine, 
steam-engine  or  electric-motor  drive.  The  scoops  within 
the  drums  are  set  at  alternate  and  different  angles  to 
throw  the  material  in  opposite  directions,  and  the  tic 
rods  which  hold  the  ends  of  tbe  drum  are  placed  just 
below  these  scoops  so  that  as  the  material  is  thrown 
on  them  they  will  assist  in  scattering  it.  The  loading 
chute  is  of  large  size  and  very  low  so  that  materials  can. 
be   placed   in   it    readily. 

As  before  stated,  the  object  of  the  design  •£  tfiis* 
machine  is  to  mix  dry  only  in  the  drum  and  atfd  wateis" 
in  the  wet-mixing  trough.  Material  can  be  left  in  the- 
drum  as  long  as  desired  and  in  this  way  it  is  possible* 
to  mix  cement  with  any  desired  coloring  or  waters- 
proofing  materials  first,  then  add  the  gravel  or  sand,. 
and  keep  on  the  mixing  process  until  It  Is  absolutely 
certain  that  everything  is  thoroughly  well  commingjrd.. 
When  the  materials  have  reached  this  condition  a  Ifeuer' 
is  thrown  and  the  water  supply  valve  opened.  The 
dry  mixture  falls  into  the  trough,  where  it  is  beaten 
with  paddles  like  those  used  in  continuous  mixers.  II 
desired  the  wet-mixing  trough  can  be  replaced  by  a 
chute  which  discharges  the  materials  at  an  elevation 
high  enough  to  allow  them  to  fall  directly  into  wheel- 
barrows. This  chute  is  made  in  two  sections;  that  out- 
side of  the  drum  is  stationary  and  that  inside  it  tilts 
up  when  concrete  is  not  wanted.  The  mixer  is  made 
by  the  Koehring  Machine  Co.,  Germania  BIdg.,  Mil- 
waukee,   Wis. 


A  PROPOSED  SOCIETY  OF  CHEMICAL  EN- 
GINEERS. 

A  meeting  of  chemists  in  favor  of  establishing  a* 
society  of  chemical  engineers,  who  were  in  attendance 
at  the  convention  of  the  American  Society  for  Testing 
Materials,  was  held  at  Atlantic  City  on  June  21.  Dr. 
Charles  F.  McKenna  was  made  chairman  and  Mr.  Will- 
iam M.  Booth  secretary.  Mr.  Richard  K.  Meade  stated 
that  as  editor  of  the  "Chemical  Engineer,"  he  had 
issued  a  call  for  the  meeting  because  of  numerous  re- 
quests that  he  should  take  the  initiative  in  the  organi- 
zation of  such  a  society.  He  further  stated  that  he 
had  been  informed  that  a  society  of  chemical  engineers 
was  in  process  of  organization  on  the  Pacific  Coast, 
and  ho  had  been  urged  to  make  the  movement  a  na- 
tional one.  He  felt  that  such  a  society  was  really 
needed,  and  had  sounded  the  profession  by  some  fifty 
or  more  letters  of  inquiry  to  prominent  technical  chem- 
ists and  engineers.  A  large  number  of  those  ap- 
proached were  in  favor  of  the  organization  of  such  a 
society,  to  be  known  a  the  American  Society  of  Chemi- 
cal Engineers.  Those  in  favor  of  the  organization  thought 
it  should  have  a  high  standard  of  admission,  somewhat 
along  the  requirements  of  the  American  Society  of 
Civil  Engineers,  and  that  it  would  prove  of  great 
benefit  to  all  qualified  technical  chemists.  It  was  sug- 
gecsted  that  the  society  might,  by  the  appointment  of 
committees,  solve  many  problems  of  engineering  chem- 
istry, widen  the  field  of  applied  chemistry  to  the  pwnt 
where  chemical  plants  will  be  designed  as  far  as  the 
chemical  features  go,  by  chemical  engineers,  discourage 
unprofessional  methods,  and,  if  possible,  cause  the 
elimination  of  incompetent  and  dishonest  followers;  it 
would  also  be  able  to  indicate  the  direction  of  the- 
education  of  technical  chemists  along  lines  most  likely 
to  be  of  benefit  to  the  industries  of  the  country,  by- 
commingling  the  ideas  of  professional  men  with  those- 
of  teachers  of  applied  chemistry;  it  could  ^c\p  the 
unification  of  the  methods  of  technical  analysis  by 
committees  which  should  represent  both  manufacturers 
and  users,  and  it  could  encourage  patent  legislation 
which  will  give  the  greatest  security  to  the  inventor 
of  chemical  processes  and  appliances  for  carrying  them. 
out. 

Tbe  discussion  naturally  turned  first  to  what  the- 
term  "chemical  engineer"  really  means.  This  was  ans- 
swered    provisionally    by    Mr.    Booth    as    follows:      Chem- 
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Tke  TitiwM  itifcuhhi  in  the  way  of  (oriBing  a 
•adcty  o(  rfciwul  cagiaecr*  were  (one  into  at  great 
>lta«ik.  ihMe  wko  took  pan  beinc  Prof.  H.  B.  Talbot. 
Mr.  H.  E.  DOlcr.  Mr.  E.  C  Holton.  Piflf.  J.  C.  OUen. 
-Prof.  Wat  H.  Walker.  Dr.  J.  E.  Stoke»,  Mr.  .\ndfcw 
'Bnbiimii.  Mr.  A.  D.  Uitie  and  Mr.  Ricbard  K.  Meade. 
nullr  i(  «■•  decided  to  afvoim  a  ooBunittec  with 
«>■■"  t»  coaaider  the  adraahflity  of  organizinc  a  so- 
-octy  of  chrtical  entiaeer*.  Thia  committee  is  to  cor- 
«>tb  aca  Utely  to  be  interested,  and  formulate 
of  fmbtrihip  in  rack  a  taciety.  Dr. 
tke  follewiac  aa  aaembera  of  the  com- 
aincc:  Prof.  J.  C.  Olaen.  Mr.  .\.  D.  Little.  .Mr.  Rich- 
■aid  K.  Meade.  Prof.  Wm.  H.  Walker,  Mr,  William 
M.  Bootk.  Mr.  Oiaen  ottered  a  motion  that  Dr.  Mc- 
of    thia   committee,    which    was 


tbat  a  report  win  be  made  aome   time 


VRinSH  ENGINEERS;  AN  APPRECIATION. 

la  an  eHeeaaed  British  contemporary,  "Engineering." 
■■  oanaaal  coaaanmication  recently  appeared  from  an 
tmtpnut  who  awdeatfy  signs  hiouelf  "H.  S.  C."  Of 
caaiat.  it  is  merely  a  playful  skit;  even  the  editor 
^■olc  pains  to  iiulicate  this  by  heading  the  letter,  "Hu- 
tmort  of   Eaginccring.*'     It   reads  aa   follows: 

Sir. — If  cBgiacers  were  not  so  conspicuously  lacking 
*la  a  acnae  of  tke  ridiculous,  it  would  be  impossible  for 
of  tkcm  to  assume  the  air  of  dignity  and  import- 
tbcy  do.  After  all,  the  engineer  is  not  so  in- 
as  be  fondly  imagine*.  He  is  not  indis- 
^^caaable  at  all  indiridually ;  there  are  so  many  of  him. 
This  is  patticalarly  the  case  with  the  young  engine:  r, 
tfnll    of   entbnaiaam   and   beautiful    ideals. 

Many  and  great  are  the  quiet  chuckles  that  the  homy- 
luided  foreman  enjoys  at  the  expense  of  the  "young 
gcat  from  tbc  o&cc."  I  know  a  young  man  in  the 
r's  department  of  one  of  our  largest  railway 
wbo  made  a  serious  duty  of  permanent-way 
the  icientitf  setting  out  thereof.  He 
atndied  Fronde's  transition  curves,  and  be  babbled  fear- 
ful formniz  in  his  sleep.  To  him  It  was  given  to  set 
ont  a  deviation  from  the  main  line.  Days  and  nights 
ha  spent  in  calculatian:  midnight  oil  and  language  were 
freely  sqtmndered.  Still  more  days  be  spent  upon  the 
site,  and  did  wonderful  things  with  a  theodolite,  four 
ckainmen,  a  handle  of  wooden  pegs,  and  a  sledge  ham- 
^KT.  .Av-  length  a  row  of  pegs  was  arrange^  in  para- 
colic symmetry  and  punctilious  accuracy..  Then,  weary 
-aad  triompkaat,  the  young  man  went  his  way.  Then 
<tmt  the  ganger  witb  a  crowbar  and  a  sledge-hammer, 
-and  tkas  addresaed  his  mate: 

"  *Efc  Bill,  give  I  a  band,  and  get  those  'ere 
>pc(a  oat  o'  tbc  light,  and  let'a  have  the  .  .  line  in 
•fvopcr."  .  .  .  And  tbey  did.  When  the  chief  in- 
ipmsjd  that  bit  of  line,  on  completion,  he  complimented 
W*  yonng  iaalitint  on  the  alignment,  and  that  young 
^aun  bacaasc  the  permanent-way  expert  of  the  office. 
Everybody  ma  picaaed,   and    I    was   the  only    one    that 


Ta   the    popil    hdoogs    the    honor    of    possessing    the 

of    appreciation    of    bis    profession.      My 

of   amuaweat    is   often   tempered    with    a 

of  pity    when    I    observe    the    hours   of   toil    some 

and    tborotigbly    conscientious     youth     will 

on  a  little  job  which   I  happen  to  know  has  only 

given    to    him    in    order    to    **get    him    out    of    the 

"Way  and  kwp  him  qtiiet"     See  him  carefully  trace  the 

t  BO  lonaer  exist,    and   cross   them    out   in 

that   is   bow    tbey    appear   on    the    old    and 

-carreclcd  pba  beneath,  and   say  if  that   is  not  enthusi- 

-aaaL     Co   into   one    of    those    underground    cafi    places 

where   the   jonior    clerk    plays    dominoes,    and    consumes 

-«aCce  and  bans,  and  see   the  earnest  and   anemic-look- 

hag  yoMfc  in  the  coraer,  paiafoUy  studying  an  entirely 

It    on    "Building    Construction,"    witb    a 

naibrella    and    a    small    black    bag    by    his    side. 

That  is  the  eaginetring  papit     He  aaa  a  bigh  ideal  of 

.his  proftssicn,  and  some  day  be  will  he  able  to  earn  aa 

■Mh  as  a  poood  a  week,  and  call   himself  "a  profes- 


Mcat  to  the  popO  comes  the  "surveying  aasistant"  or 
"tuttfwi    draaghtsmaa."      He    describes    himself    in    bis 
-own  mind  aa  "a   fally  qtialified  man."     There   is   noth- 
iag  in   heaven  or  earth,   or   in   the    waters   beneath    tbc 
•  earth,   that,  aa  aa   engineer,   be   is  not  capable   of  dcal- 
imt  with.     What  be  actually  does  ia  to  mark  the  num- 
hcrs   of   the   heaH*  in   a   long   street    on    the    ordnance 
aaa^  and  coaot  the  lamppiiiia.     In  the  train   from  Clap- 
-toiB   t«   Watcrtaa   he   discoarsea    learnedly    to    the    awe- 
oa  the  subject   of   Channel    tunnels, 
sad   clectTie   railway <;    and    when    be 
«els  ta  the  odke  he  spends  the  whole  morning  stencil- 
ling the  name  on  a  plan,  and  making  it  look  lovely  with 
■*  paiat-brMb;  and  it  iwer  strikes  bim  as  being  ftmny. 


But  the  funnirst  of  them  all  is  the  chief.  His  great 
idea  is  that  he  is  a  "busy  man."  His  time  is  very  valu- 
able. So  valuable  is  it  that  he  has  not  time  to  be  a 
gentleman.  In  order  to  convey  to  all  and  sundry  a 
proper  idea  of  his  importance,  and  the  terrible  amount 
of  work  he  has  to  get  through,  he  is  very  brusque  in 
his  manner,  and  bullies  his  assistants  (in  public,  if 
possible),  also  other  people's  assistants,  if  they  look  as 
though  ibry  will  stand  it.  If  he  comes  from  the  North, 
and  is  less  like  a  gentleman  than  usual,  he  is  probably 
a  Borough  Engineer,  and  a  very  great  and  busy  man 
indeed.  So  important  is  he  that  he  has  been  known  to 
hob-nob  with  the  local  Labor  member,  and  other  great 
and   influential    people   like   that. 

To  realize  his  importance  properly  you  should  call 
at  his  office,  and  endeavor  to  see  him  without  making 
an  appointment  beforehand.  The  Borough  Engineer's  of- 
flce  is  usually  at  the  Town  Hall;  in  fact,  tbc  Town  Hall 
is  part  of  the  Borough  Engineer's  office.  Yoii  cannot 
misa  it.  There  are  notices  up  everywhere,  "To  the 
Borough  Engineer's  office."  You  are  met  by  a  gor- 
geous official,  arrayed  in  blue  and  much  fii>e  gold,  abso- 
lutely regardless  of  expense  (which,  of  course,  comes  out 
of  the  rates).  In  reply  to  your  request  to  see  the 
borough  engineer,  he  silently  hands  you  a  printed  form 
to  fill  in,  and  on  it  you  write  your  name,  official  ad- 
dress, nature  of  business,  time  of  visit,  and  whether  by 
appointment  or  not.  Then,  if  you  really  have  legiti- 
mate business,  and  are  not  merely  looking  for  work 
or  something  downright  in.pcrtincnt  like  tbat,  the  gor- 
geous official  disappears  with  the  form,  and  leaves  you 
m  a  draughty  corridor  for  about  five  minutes.  In  nine 
cases  out  of  ten  the  official  will  come  back  drowsily 
and  say,  "The  engineer  is  very  busy  just  now.  Will 
you  see  Mr.  .  the  Assistant  Engineer?"  The  As- 
sistant Engineer  is-  probably  an  untidy-looking  young 
man  with  a  thick  provincial  accent,  and  baggy  trousers. 
He  will  probably  be  a  Borough  Engineer  himself  one 
day.  He  looks  as  if  he  might.  It  is  reaMy  better  to 
see  the  assistant,  because  he  knowb  more  about  the 
business,  and  you  would  be  sure  to  be  handed  over  to 
him  in  the  long  run  anyway.  Besides,  you  are  not 
quite  so  much  insulted,  unless,  of  course,  you  appear 
to  be  a  person  of  refinement,  or  something  contemptible 
of  that  sort.  But  sometimes  the  official  comes  back  and 
says,  "Will  you  wait  a  few  minutes,  the  engineer  is 
engaged  at  present."  You  decide  to  wait.  After  an  in- 
terval of  an  hour  or  so.  you  are  ushered  into  the  pres- 
ence. In  a  luxurious  office,  surrounaed  by  papers  and 
despatch-boxes,  sits  the  great  man,  who,  without  say- 
ing a  word,  or  noticing  your  entrance  in  any  way,  con- 
tinues to  read  a  letter  for  the  space  of  three  minutes, 
while  you  stand  just  inside  the  door  and  mildly  won- 
der why  borough  engineers  have  no  manners.  Then  he 
seems  to  'realize  that  there  is  something  alive  in  the 
office — a  fly,  or  some  other  small  and  annoying  thing — 
and  looks  up  with  an  impatient  expression,  and  says,  . 
"Well?"  The  inteiA'iew  lasts  exactly  two  minutes,  and 
then  he  strikes  a  small  table  bell,  and  so  far  as  that 
Borough  Engineer  is  concerned,  you  have  ceased  to  exist, 

And  "when  the  laborer's  task  is  o'er,"  that  is  to 
say,  about  three  o'clock,  the  great  man  goes  home  to 
Peckham,  or  Upper  Tooting,  and  doe*  a  bit  of  gar- 
dening. 


THE    LABOR    INFORMATION    OFFICE    FOR 
ITALIANS. 

It  is  only  within  the  last  1$  years  or  so  that  immigra- 
tion from  Italy  has  become  heavy,  but  of  late  it  has 
exceeded  that  of  all  other  nationalities,  A  very  large 
proportion  of  the  Italians  coming  to  this  country  are 
uneducated  and  poor,  and  it  is  extremely  desirable  that 
they  should  be  kept  out  of  the  clutches  of  the  labor 
sharks  who  have  exploited  them  so  outrageously  in  the 
past.  Impressed  by  this  condition  of  affairs,  some  well* 
known  Americans,  including  Augustus  A.  Healey  and 
G.  P.  Morosini,  organized  about  a  year  ago  a  labor  ex. 
change  for  the  purpose  of  acting  as  a  free  intermediary 
between  those  seeking  employment  and  those  who  ^yould 
employ  them.  This  office  was  opened  under  the  name  of 
the  Labor  Information  Office  for  Italians,  and  is  now 
located  at  59  Lafayette  St..  New  York.  During  the  year 
it  has  secured  emptojrment  for  7,19s  immigrants  and  has 
received  applications  for  help  from  319  employers,  in 
addition  it  has  also  furnished  information  concerning 
work  and  wages  to  a  good  many  thousands  of  Italians. 
One  object  of  the  gentlemen  who  have  established  this 
office  is  to  distribute  the  immigrants  as  far  as  possible 
throughout  the  country,  and  so  avoid  crowding  them 
into  the  large  cities  of  the  East,  which  has  been  an  un- 
fortunate recent  tendency.  Bv  temperament  and  experi- 
ence they  are  of  much  greater  profit  to  this  country  in 
the  western  and  southern  agricultural  regions  than  they 
are  in  the  large  cities,  and  the  Oflice  is  particularly 
desirous  of  sending  its  men  to  such  places.  The  extreme 
poverty  of  the  immicrants  prevents  their  purchasing  land. 
but  it  would  seem  that  many  of  them  are  particularly  well 
fitted  for  participation  in  irrigation  and  other  develop- 
ment work  in  the  semi-arid  districts  where  labor  is  now 
•carec. 


PERSONAL    NOTES. 

llr.  W.  C.  Hood,  of  Lawrence,  Kan.,  nas  been  elected 
A.ir,iiur,v  engineer  of  ti:e   Kansas   State  Board  of   llealtb. 

Mr.  John  C.  Grady  has  been  appointed  director  of 
tlie  Department  of  Wharves,  Docks  and  Ferries  of  Phil- 
adelphia. 

Ovil  Engineer  U.  S.  G.  White,  U.  S.  N..  has  been 
Jilacbcd  from  the  Navy  Department  offices  at  Washing- 
tin   and   transferred  to   the   Naval   Academy. 

-Major  William  C.  I-angfitt,  chief  engineer  officer  of 
the  Array  of  Cuban  Pacification,  has  been  ordered  to 
Washington  Barracks  as  commandant  of  the  Engineer 
ScliujI. 

Mr.  II.  F.  Baldwin,  formerly  chief  engineer  of  the 
Chicago  &  Alton  Ry.,  has  been  appointed  chief  engineer 
of  the  Oregon  &  Washington  R,  R.,  succeeding  Mr.  E, 
C    Hawkins. 

Mr.  Charles  A.  Hoppin,  formerly  district  superintend 
ent  of  erection  in  the  New  York  office  of  the  Allis- 
Chiilnicrs  Co.,  has  been  appointed  steam  engmeer  o£  the 
Pel  Ma   G,-s  &    Electric    Light   Co..    Peoria,    HI. 

Mr.  W.  C.  Hebhard,  division  engineer  of  the  New 
York,  Susquehanna  &  Western  R,  R.,  at  Jersey  City, 
N,  J,,  has  been  transferred  to  Buffalo,  and  has  been 
succeeded  at  Jersey  City  by  Mr.  T.  W.  Whitney,  form- 
erly division  engineer  of  the  Delaware  Division  of  the 
Erie    R.    R. 

First  Lieutenants  John  J.  Kingman  and  Henry  H.  Rob- 
«.it,  Ciirps  of  Engineers  U.  S.  A.,  have  been  ordered 
froi;:  the  tiiijiniCT  School  at  Washington  Barracks  to 
duty  in  the  Philiopines.  under  Lieut. -Col.  John  .Miilis, 
ill  ili.^rge  of  all  fortification  construction  in  the  I'hilip- 
)iiiie    Islands. 

Mr.  H  Millikeii,  who  for  the  past  two  years  has 
bttn  associated  will'  the  operating  department  of  the 
Kew  York  Edison  Co.,  has  joined  the  engineering  staff 
of  \V.  S.  Barstow  &  Co..  of  New  York  City  and  Port- 
land, Ore.  He  will  be;  located  permanently  as  resident 
electrical   engineer   in   Portland. 

Messrs.  Chester  A.  Garfield  and  Edward  T.  Grand- 
litnard.  of  Cambridge,  Mass.,  and  Hicksville,  N.  Y., 
respectively,  have  been  appointed  assistant  engineers  in 
the  -ier/ice  of  the  Board  of  Water  Supply  of  New  York 
City.  .Mr.  Hobcrt  B.  Potter,  Newark,  N.  J.,  has  been 
appointed  an  assistant  engineer. 

Messrs.  George  H.  Cushman  and  J.  A.  Fairleigh  have 
formed  a  partnership  for  the  general  practice  of  engi- 
neering and  have  opened  offices  in  the  Loveman  Build- 
ing, Chattanooga,  Tenn..  under  the  firm  name  of  Cnsh- 
nian  &  Fairleigh.  Mr.  John  Dowling  is  associated  with 
them    as    consulting   engineer    for    blast    furnace   work. 

Messrs.  Maurice  Gcsundheit  and  Henry  Osgood  have 
opened  offices  at  43  Cedar  St.,  New  York  City,  as  manu- 
facturing engineers  and  business  methodizers,  under  the 
firm  name  of  Gesundheit-Osgood  Co.  Mr.  Gesundhcit 
was  assistant  professor  for  two  years  at  the  Victoria 
University,  England;  later  he  was  employed  for  a  num- 
ber of  years  in  improving  industrial  plants;  during  the 
last  few  years  he  has  served  industrial  concerns  in  a 
supervisory  and  consulting  capacity,  with  the  object  of 
developing  their  earning  power,  by  improving  their  meth- 
ods and  accounting,  their  equipment  and  processes,  as 
well  a.s  their  general  policies.  Mr.  Osgood  has  been 
cinuected  with  several  prominent  manufacturing  com- 
paniei   and   has  also   been  engaged  in  methodizing   work. 

.Sir  William  Henry  Perkins,  the  eminent  technical 
chemist  who  visited  this  country  last  fall,  died  in  Lon- 
don on  Sunday.  He  was  born  in  that  city  on  March 
12.  1838.  and  was  educated  at  the  City  of  London 
School,  the  only  school  in  England  at  that  time  where 
scientific  subjects  were  taught.  He  studied  chemistry 
under  Dr.  A.  W.  Hofmann  at  the  Royal  College  of 
Chemistry.  When  seventeen  years  old  he  acted  as 
assistant  to  Dr.  Hofmann  in  his  research  laboratory, 
and  one  year  later  read  an  account  of  his  first  research 
before  the  Chemical  Society.  In  ,856,  while  making 
an  experiment  at  home  which  had  for  its  object  the 
artificial  formation  of  quinine,  he  obtained  results  which 
led  him  to  the  discovery  of  the  aniline  purple,  or  mauve. 
After  experimenting  with  this  coloring  matter  in  Messrs. 
Pullars  dye  works  at  Perth,  and  being  encouraged  by 
them  to  follow  up  the  manufacture,  he  left  the  College 
of  Chemistry  and  devoted  his  time  to  the  development 
of  his  new  discovery,  which  was  patented  in  1856  He 
then  formed  a  partnership  with  his  father  and  brother, 
and  the  firm  was  known  as  Perkins  &  Sons  The  works 
were  erected  on  the  Grand  Junction  Canal  at  Green- 
ford  (}reen,  Middlesex.  The  new  dye  was  successfully 
made  m  1857,  and  supplied  first  to  the  silk  dyers  in 
London,  and  then  at  Macclesfield,  and  later  to  calico 
printers  in  Scotland  and  elsewhere.  For  his  discovery 
of  mauve  the  Societe  Industrielle  of  Mulhouse  presented 
to  him  silver  and  gold  medals.  Besides  the  mauve,  he 
discovered  also  several  other  coal  tar  coloring  matters, 
and  after  Graebe  and  Liebermanu  had  made  their  dis- 
covery of  the  formation  of  alizarine  from  anthracene,  in 
1868,  he  found  two  new  processes  by  which  this  was 
renderei^  of   practical    value. 
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Mr.  A.  B.  Uewis  has  been  re-elected  as  borough  sur- 
veyor of  Mahanoy  City,  Pa. 

Mr.  Jere  A.  Hunter,  chief  of  the  Bureau  of  High- 
ways  of    Philadelphia,    resigned   July    1 1 . 

Mr.  Alexander  C.  Shand,  Chief  Engineer  of  the 
Pennsylvania  R.   R..  sailed  for  Europe  recently. 

Mr.  T.  R.  Atkinson,  Assistant  State  Engineer  of 
North  Dakota,  has  been  appointed  State  Engineer  to 
succeed   Mr.    A.   L.    Fellows,    resigned. 

The  fourth  biennial  exhibition  of  the  Pittsburg  Archi- 
tectural Club  will  be  held  in  the  art  galleries  of  the 
Carnegie    Institute   early    in   November. 

The  New  York  Testing  Laboratory  has  been  removed 
from  Long  Island  City,  N.  Y.,  to  Maurer,  N.  J.  The 
New  York  City  office  is  at  114  Liberty  St. 

Capt,  George  P.  Howell,  Corps  of  Engineers,  U.  S.  A., 
in  charge  of  the  defensive  works  on  the  coast  of  South 
Carolina  and  of  extensive  river  and  harbor  work  at 
Charleston,  has  been  ordered  to  the  Philippine  Islands 
for  duty  in  connection  with  the  constructioni  of  for- 
tifications. 

Mr.  Peter  Cooper  Hewitt,  inventor  of  the  glow  light 
that  bears  his  name  and  the  mercury  arc  rectifier,  has 
built  a  27-ft,  boat  with  gliding  planes  projecting  from 
her  side  which  has  attained  a  speed  of  38  miles  an 
hour.  The  remarkable  craft,  which  is  termed  a  hydro- 
plane,  is   driven   by   an   eight-cylinder  gasoline  engine. 

Capt.  William  Kelly,  Corps  of  Engineers,  U.  S.  A-, 
assistant  to  the  Engineer  Commissioner  of  the  District 
of  Columbia,  has  been  appointed  to  supervise  the  con- 
struction of  the  municipal  building  for  the  District  of 
Columbia,  succeeding  Maj.  Chester  Harding,  who  was 
recently  made  division  engineer  of  the  Eastern  division 
uf  the   Panama   Canal. 

The  associate  professorship  of  civil  engineering  at  the 
State  School  of  Mines,  University  of  Utah,  Salt  Lake 
City,  is  vacant,  and  Prof.  Richard  R.  Lyman,  head  of 
the  department,  is  now  receiving  the  applications  of 
candidates  for  the  position.  A  man  with  experience  in 
surveying  and  railway  engineering  is  needed,  and  pre- 
ferably   one   who   has   acted   as   a   teacher. 

William  Henry  Colesberry,  a  civil  engineer,  who,  since 
1863  had  been  connected  with  the  engineers  corps  of 
many  of  the  Eastern  railroads,  died  in  Philadelphia,  July 
12.  He  entered  the  service  of  the  Pennsylvania  K.  R„ 
in  1863,  with  the  corps  engaged  in  the  construction  of 
the  Connecting  Ry.,  under  the  late  A.  J.  Cassatt.  Later 
he  aided  in  the  survey  and  construction  of  thq  Phil- 
adelphia &  Erie  R.  R.  In  i868  he  was  constructing 
engineer  on  the  Vineland  Ry.,  and  in  1871  was  chief 
engineer  of  the  Smyrna  &  Delaware  Bay  R.  R.  In 
1876,  after  spending  some  years  in  locating  and  con- 
structing railroads  in  the  Pennsylvania  oil  regions,  he 
re-entered  the  service  of  the  Pennsylvania  R.  R.,  and 
was  connected  with  the  various  improvements  of  that 
road  in  and  about  Philadelphia. 

Mr.  W.  J.  Wilgus  has  several  times  during  the  past 
two  years  suggested  his  desire  to  retire  from  his  offi- 
cial connection  with  the  service  of  the  New  York  Cen- 
tral &  Hudson  River  R.  R.  Co.,  but  the  great  work 
of  changing  from  steam  to  electric  power  in  the  Elec- 
tric Zone,  and  the  reconstruction  of  the  Grand  Cen- 
tral Terminals,  made  it  almost  impossible  for  the  com- 
pany to  comply  with  bis  wishes.  The  initial  installa- 
tion of  electricity  having  been  completed  and  the  prac- 
ticability and  success  of  handling  the  business  of  the 
road  by  the  new  power  having  been  fully  demonstrated 
by  months  of  successful  operation,  Mr.  Wilgus  renewed 
his  request  to  be  relieved  at  as  early  a  date  as  prac- 
ticable, suggesting  July  i  as  the  date.  At  the  earnest 
lequest  of  President  Newman,  however,  Mr.  Wilgus  has 
consented  to  remain  in  his  present  position  until  Oct. 
1 ;  and,  with  this  understanding,  his  resignation  effec- 
tive on  that  date  has  been  reluctantly  accepted.  He 
entered  the  company's  service  in  June,  1893,  as  as- 
sistant engineer  in  charge  of  maintenance  of  way  of 
the  Rome,  Watertown  &  Ogdensburg  R.  R.,  and  since 
then  has  steadily  risen  by  reason  of  his  technical  effi- 
ciency and  administrative  ability  to  the  position  of 
vice-president  of  the  New  York  Central  road.  The  public 
will  ret;ret  that  he  is  not  to  stay  in  office  and  com- 
plete   the   great    terminal    improvements  he   planned. 
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The  Baldwin  Locomotive  Works  of  Philadelphia  have 
issued  a  pamphlet  on  the  actual  efficiency  of  a  modern 
locomotive,  represented  by  work  performed,  as  compared 
with  the  lighter  locomotive  of  twenty  years  ago,  being  a 
reprint  of  a  paper  read  before  the  Pacific  Coast  Railway 
Qub  by  Mr.  Wm.  T.  Evans.  The  paper  is  an  analysis 
of  the  present  stage  of  steam  locomotive  development, 
taking  up  efficiency,  costs  and  operating  results  in  service 
on  many  roads.  There  is  also  an  appendix  on  the  extra 
work  department  of  the  Baldwin  Locomotive  Works,  in 
which  the  extensive  facilities  of  the  company  for  sup- 
plying repair  parts  is  outlined,  as  well  as  the  Baldwin 
system  of  interchangeability  of  small  parts  of  standard 
locomotives. 
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WATER. 

Notes  Arranged   Alphabetically   by   States, 

Russellville,  Ark.— Bids  will  be  received  by  the  Bd.  of 
Water  Comrs.  (R.  M.  Newport,  Chmn.)  until  Aug.  20 
for  furnishing  material  and  constructing  water  works, 
as  advertised  in  The  Engineering  Record.  Engineers, 
M.   A.   Earl   &   Co.,   of   Muskogee,   Ind.    Ter. 

Paris,  Ark.— The  Commercial  Club  (J.  A.  Maddox, 
Secy.),  is  reported  interested  in  the  construction  of 
water   works. 

*Los  Angeles,  Ca/.— The  Bd.  of  Pub.  Wks.,  Aqueduct 
Dept.,^  has  awarded  to  Byron  Jackson  Machine  Co.,  of 
San  Francisco,  the  contract  for  a  12-in  sand  and  gravel 
dredge    pump    for    $1,250. 

Molina,  Colo. — It  is  reported  that  bids  will  be  re- 
ceived by  the  Cottonwood  Lakes  Reservoir  Co.  (J.  A. 
Kirkendall,  Secy.)  until  July  25,  for  constructing  cement 
concrete  box,  with  patent  headgate,  at  No.  1  Lake. 

Manitou,  Colo. — Mr.  Nichols,  Mayor,  writes  that  the 
question  of  constructing  reservoir  will  not  be  taken  up 
until    fall. 

Lamar,  Colo. — The  citizens  are  reported  to  have  voted 
to  issue  $150,000  bonds  for  the  improvement  of  the 
water   works. 

Orchard,  Colo, — Bids  will  be  received  until  Aug.  i 
by  the  Bd.  of  Directors  of  the  Riverside  Irrigation  JJist, 
(R.   H.   Beem,   Secy.),    for   $747,500  bonds  for   said  Dist, 

Bradentoum  Fla. — Bids  will  be  received  until  July 
25  by  the  Bd.  of  Bond  Trus.  (A,  J.  Beck,  Secy,),  for 
furnishing  material  and  constructing  water  works  and 
sanitary  sewerage  system.  Work  embraces  the  follow- 
ing: I  S3. 3  tons  c.  1.  pipe,  4  tons  of  special  castings,  10 
fire  hydrants,  22  valve  and  boxes,  500,000  gal.  compound 
duplex  pump,  boiler  feed  pump  7^x5x6,  tio  h.-p.  water 
heater,  open  pattern,  80  h.-p.  return  tubular  boiler,  100,- 
000  gal.  tank  erected  on  steel  tower  100  ft.  high,  con- 
structing reservoir,  pumping  station,  pipe  line,  installing 
machinery,  furnishing  material  and  sinking  8-in.  tubular 
well,  per  ft.,  furnshing  and  constructing  approximately 
2  miles  pipe  sewerage,  with  manholes,  tlush  tanks^  etc 
Wm.   W.    Lyons,    Engr.,   Palatka,   Fla. 

Rome,  Ga. — ^J.  N.  Hazlehurst,  of  Mobile,  Ala.,  is  re- 
ported to  have  been  selected  as  engineer  in  charge  of 
water,  paving  and  sewerage  improvements  for  which 
the  citizens  recently   voted   to  issue   $150,000   bonds. 

Catoosa  Springs,  Ga. — Bids  will  be  received  until  Aug. 
8  by  Capt.  F.  D.  Anderson,  12th  Calvary,  Q.  M.,  Ft. 
Oglethorpe,  Ga.,  for  a  deep  well  and  water  system  at 
the   Government  target  range  at  Catoosa   Springs,  Ga. 

Calhoun,  Ga. — See  "power  Plants,  Gas  and  Electricity." 

Winder,  Ga.^The  citizens  are  reported  to  have  voted 
on  July  7  to  issue  $45,000  water  bonds. 

Boise  Barracks,  Idaho. — -The  following  are  the  bids 
opened  on  July  i  by  Capt,  John  S.  Winn,  Q.  M., 
U.  S.  A.,  Boise,  for  constructing  water  distribution 
system,  consisting  of  6,900  ft.  of  4-in.  c.  i.  pipe  and 
connections:  Saml.  T.  Davis,  Boise,  $10,660,  and  Carl- 
son Lusk  Co.,   Boise,  $10,782. 

Chicago,  III, — Bids  will  be  received  until  July  23  John 
J.  Hanberg,  Comr.  of  Pub.  Wks.,  for  furnishing  and 
delivering  at  the  Harrison  St.  pumping  station  a  new 
pump  barrel  and  bottom  made  in  3  sections  and  1  valve 
chamber ;  also  same  date  for  approximately  5,000  J4 "in- 
corporation ferrules. 

*The  following  are  reported  to  be  the  bids  opened  on 
July  10  by  Paul  Redreske,  Deputy  Comr.  of  Pub.  Wks., 
for  foundation  work  of  new  Lake  View  pumping  sta- 
tion, Lawrence  Ave.  and  the  lake:  American  Ehg.  & 
Constr.  Co,  (Walter  A.  Shaw,  Pres.),  $91,400  (awarded 
contract);  John  J.  Gallery,  $97,000;  M.  H.  McCiovern, 
$106,570;  John  J,  O'Heron,  $110,000;  D.  West  &  Co., 
$109,995;  Blocki  and  Brennan,  $113,500;  Wm.  E.  Mc- 
Carthy, $114,000;  John  P.  Dougherty,  $115,000;  Gindele 
Bros.  Co.,  $115,735;  Roemheld  Constr.  Co.,  $127,000, 
and  Geo.  W.  Jackson,  Inc.,   $149,000. 

East  Moline,  III.— Thos.  E.  Cavely,  City  Clk.,  writes 
that  it  is  proposed  to  construct  a  complete  system  of 
water    works. 

*Moline,  J//.— The  Mcrfine  Htg.  &  Constr.  O.,  of  Mo- 
line, is  reported  to  have  secured  the  contract  for  sewers 
and   water   main  improvements   for   about  $6,000. 

Mattoon,  III. — The  Mattoon  Water  Works  &  Reservoir 
Co.  will  receive  bids  until  2  P.  M.  July  24  for  building 
dam,  trenching  and  laying  5  miles  of  pipe,  and  furnish- 
ing 3  miles  of  vitr,  sewer  pipe.  Specifications  on  file 
in  the  office  of  C.  L.  James,  City  Engr.,  of  Maltoon. 

*Loomis  &  Rose,  of  Mattoon,  have  secured  the  con- 
ract  for  constructing  a  reservoir  for  the  Mattoon  Water 
&  Reservoir  Co.    (bids  opened  July   13)    for  $8,890. 

Cherokee,  la. — Elds  will  be  received  until  Aug.  6  by 
the  City  Council  for  constructing  approximately  2,000  ft. 
of  4-in.  and  2,000  ft.  of  2-in.  water  main  extensions. 
D.  W.  McNeal.  City  Clk. 

Decorah,  la, — Bids  will  be  received  until  Aug.  5  by  the 
Bd.  of  Superv.  at  Decorah,  for  constructing  a  water  sys- 
tem at  the  Door  farm  at  Freeport  on  either  the  automatic 
air  pressure  steel  tank  of  75  bbl.  with  125  lb.  pressure 
to  the  inch,  12-ft.  steel  wheel,  steel  tower  70  ft.  high 
.  and  pump  to  complete  the  job,  or  soo-bbl.  tank  overhead 
system,  60  ft.  high.     I.  Linnevold,  Co.  Aud. 

*Bode,  la. — The  Des  Moines  Bridge  &  Iron  Wks.,  of 
Des  Moines,  is  reported  to  have  secured  contract  for 
the  erection  of  an  8o-ft.  steel  tower  and  40,000  gal. 
steel  tank  for  $3,483. 

Almena,  Kan. — Bonds  to  the  amount  of  $15,000  have 
been   voted  for  water  works. 

Shreveport,  La. — The  Council  is  stated  to  have  ac- 
cepted the  report  of  Dr.  Ashton  Blanchard,  health  officer. 
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relative  to  changing  source  of  water  supply.     Red  River 
is  recommended.     Vrobable  cost  of  work  $50,000. 

Wareliam,  Mais. — The  citizens  are  reported  to  have" 
voted  to  appropriate  $50,000  for  the  construction  of 
water    works. 

Marion,  Mass. — The  citizens  arc  reported  to  have  voted 
to.  expend  $1,000  for  further  investigations  as  to  a 
water  supply.  Engineer,  Louis  £.  Uawes,  loi  Tremont 
St.,  Boston. 

*  Wrentham,  Mass. — We  are  informed  that  G.  Ferrullo  & 
Co.,  of  Boston,  have  secured  the  contract  for  construct- 
ing water  works  (bids  opened  July  3),  at  the  follow- 
ing bid;  7,000  ft.  lo-in.  c.  i.  ptpe^  including  unloading, 
hauling,  etc.,  29  cts. ;  10,000  ft.  8-m.  c.  i.  pipe,  27  cts. ; 
16,000  ft.  6-in.  c.  i.  pipe,  25  cts.;  2,800  ft.  4-in.  c.  i. 
pipe,  23  cts.;  excavation  for  foundations  per  cu.  yd., 
50  cts.;  concrete  for  stand  pipe  and  pump  foundation 
per  cu.  yd.,  $5;  rock  excav.  per  cu.  yd.,  $3.75;  laying 
service  connection  and  materials  per  connection,  $10.50 
Engr.,    Edw.    M.    Blake,    8    Beacon    St.,    Boston. 

Ishpeming,  Mich. — Bonds  to  the  amount  of  $35,000 
are  reported  sold,  to  be  used  for  extending  water  mains 
and  equiping  new  pump   house. 

St.  Paul,  Minn. — The  Water  Bd.  is  reported  to  have 
passed  a  resolution  on  July  8  requesting  Council  to 
authorize  the  issue  of  $50,000  bonds  to  carry  on  improve- 
ments to  the  outside  water  system. 

Dawson,  Minn. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Belleplaine,  Minn. — Oscar  Qaussen,  of  St.  Paul,  is 
preparing  plans  for  water  works,  to  cost  about  $8,000. 
it  nas  not   yet  been   definitely   determined  to  build. 

Newton,  Miss. — Bids  will  be  received  until  July  23  by 
the  Mayor  and  Bd.  of  Aldermen  for  sinking  one  or 
more  wells,  approximately  300  ft.  deep.  For  specifica- 
tions apply  to  Xavier  A.  Kramer,  Consulting  EJigr., 
Magnolia. 

Speed,  ^'^iss. — It  is  stated  that  bids  will  be  received 
by  the  Mayor  and  Bd.  of  Aldermen  until  Aug.  6  for 
the  erection  and  sale  of  a  water  works  system  or  the 
maintenance  of  water  works  and  water  supply  for  pub- 
lic and  private  use.     T.   T.   Barber,  Town   Clk. 

Savannah,  Mo. — Bids  were  opened  on  July  2  at  the 
office  of  L.  W.  Booker,  City  Clk.,  for  water  works  and 
tank  and  tower,  and  the  following  are  the  bids  re- 
ceived: (Engineers,  Burns  &  McDonnell,  Kansas  City, 
Mo.): 

*Water  works:  Municipal  Constr,  Co.,  Kansas  City, 
Mo,,  $29,000;  Des  Moines  Bridge  &  Iron  Co.,  Des 
Moines,  la.,  $28,777;  Mott  &  O  Bryan,  Independence, 
Mo.,  $28,500;  N.  S.  Sherman  Machinery  Co.,  Oklahoma 
City,  Okla.,  $27,900;  T.  C.  Brooks  &  Sons,  Jackson, 
Mich.,  $25,943;  Fred.  M.  Clark,  Savannah,  Mo.,  $25,900 
(awarded  contract). 

*Steel  tower,  120  ft.  high,  and  tank.  100,000  gal. 
capacity:  American  Bridge  Co.  $6,420;  Horace  E.  Hor- 
ton,  Chicago,  111.,  $5,400;  Midland  Bridge  Co.,  Kansas 
City,  Mo,,  $4,989;  Des  Moines  Bridge  &  Iron  Co., 
Des   Moines,    la.,   $4,940    (awarded  contract). 

St.  Louis,  Mo. — It  is  stated  that  Water  Comr.  Ad- 
kins  will  i>etition  the  Bd.  of  Pub.  Improv.  for  per- 
mission to  install  a  battery  of  boilers  at  Bissell's  Point 
to  cost  about  $40,000. 

Fremont, 
tricity." 

Oxford,  Neb. — We  are  informed  that  bids  are  wanted 
by  City  Clk.  for  the  purchase  of  bonds  for  water  works. 
As  soon  as  bonds  are  sold,  contract  will  be  let  for  the 
work.  Engineers,  M.  A.  Earl  &  Co.,  of  Muskogee,  Ind. 
Ter, 

Bradshaw,  Neb. — C.  B.  Palmer,  Village  Qk.,  writes 
that  bids  will  be  received  about  Aug.  .1  for  the  con- 
struction of  water  works;   cost  about  $6,000. 

Omaha,  Neb. — Press  reports  state  that  Minard  L.  Hol- 
man,  of  the  firm  of  Holman  &  Laird,  of  St.  ouis.  Mo., 
has  been  engaged  by  the  City  of  Omaha  to  prepare 
preliminary    plans    and    estimates    for    new    water    works. 

Woodbury,  N,  J. — We  are  informed  that  a  committee 
of  Council  is  investigating  the  question  of  constructing 
water  works. 

New  York,  N.  K.— The  lowest  bid  opened  on  July  11 
by  John  H.  O'Brien,  (.omt.  Water  Supply,  Gaa  and 
Electricity,  for  furnishing,  delivering  and  laying  water 
mains  in  New  Chambers,  Water,  Oliver,  Henry  and 
Pike  Sts.,  and  in  James  SI.,  was  submitted  by  Wim.T. 
Norton,  27  W.  140th  St.,  at  a  total  of  $79,339,  in* 
eluding  pipe,  hydrants,  stop  cocks,  etc.  He  bid'  for 
1,050  tons  straight  pipe  $37,  50  tons  specials  $70,  15 
tons  flanged  pipe  $60,  7  tons  gate  boxes  $55,  25  cu.  yds. 
rock  $5,  250  cu.  yds.  rock  i  ct.,  150  cu.  yds.  masonry 
$2,  8,500  cu.  yds.  earth  80  cts.,  8,500  cu.  yds.  fill  ao 
cts.,  5,600  lin.  ft.  30-in.  pipe  $i.io,  100  lin.  ft.  20-in. 
pipe  75  cts.,  600  lin.  ft.  i2-in.  pipe  50  cts.,  800  lin.  ft. 
6-in.  pipe  25  cts.,  60  lin.  ft.  36-in.  flanged  pipe  $2,  180 
cu.  yds.  brick  masonry  $15,  100  cu.  yds.  concrete  ma- 
sonry, $7,  2,500  sq.  yds.  asphalt  pavt.  $4.40,  450  sq. 
yds.  granite  block  $2,  650  sg.  yds.  pavt.  60  cts.  The 
totals  of  the  other  bids  received  were:  Wilton  Constr. 
Co.,  115  Elliott  Ave.,  $86,n6;  L.  D.  Gregory,  125th  St 
and  ist  Ave..  $88,197,  and  Atlanta  Constr.  Co.,  412  K. 
91st   SL,  $81,965.  »  ^J-"   «:- 

Martinsbur'  N.  Y.—J.  A.  Taylor,  Secy.  Water  Comn., 
writes  that  bids  will  be  received  until  7  P.  M.  on  July 
20  for  the  construction  of  water  works;  probable  cost, 
$10,000.     Engineer,    S.   S.    Snell,  of  LowviUe.  • 

Oswego,  N.  y.— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Honeoye  Falls,  N.  Y.—A.  B.  Neal,  Village  Clk.,  writes 
that  the  question  of  constructing  water  works  and  a 
sewerage  system  is  being  discussed.  No  action  taken 
as  yet  and  no   appropriation  has  been  made. 

Lestershire,  N.  y.— The  Water  Comrs.  are  reported 
to   be  considering  the   sinking  of  a   new   well. 

Albany,  N.  y.— The  following  are  the  totals  of  bids 
opened  on  July  ta  by  the  State  Water  Supply  Comr.  for 
straightenmg,  deepening  and  improvinR  Canaseraga  Creek, 
Kishaqua  Creek  and  other  ditches  in  Livingston  County,  N. 


Neb. — See    "Power    Plants,    Gas    ^nd    Elec- 


*  lte)ns   marked  thus  give  the  names  of  parties  awarded  contracts. 
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Y.  TW  wock  incl»Jn  abont  677.100  en.  jnl*  .earth  cxot., 
IO.J0O  cm.  yds.  Cttfftk  filL  and  embkmt.;  clearing  and 
^rahfeinc:  15.000  lin.  ft.  round  timber;  8«.j  M  ft.  sawed 
OMbcf;  46a  pile*:  1,6^  cu.  ydt.  concrete;  358,000  Iba. 
Mractaral  ttecl  for  bndcca,  and  3.800  lin.  ft.  pipe  rail- 
iac:  GraTCS  ft  StepiieB*,  Clereland,  O.  $146,501 
iVnaell  ft  .\hcan>,  Yonkcn.  $169,485,  and  Gilmor,  Hitr- 
toai  ft  Alien.  Ckas  Falb^  $172,159. 

Sktibj.  S.  C.—J.  F.  Uddy.  dtj  Clk.,  write*  that 
baada  to  tbe  aaoont  of  $iij,ooo  will  probably  be  aold 
in  Ang..  after  which  bids  will  be  called  for  construct- 
iac  water  works  and  a  sewerage  system.  Engr.,  H.  E. 
Kbos.  Jr.  of  Shelby;  J.    L.   Suttle,    Mayor. 

U'ai^tUm^N.  i>.— Bids  will  be  received  until  Aug.  5 
by  Wwu  R.  rnrdon,  Qty  And.,  for  constructing  and  plac- 
lag  bailers  for  the  water  works  plant.  Tbe  boilers  are 
10  be  for  a  66-iii.  x  18-ft.  boiler  and  a  72-in.  x  i8-{t. 
a«paiatc  bid*  on  each  boilcT. 

'Xagfry,  tt.  D. — W.  D.  Lovell,  of  Minneapolis,  Minn., 
IS  reported  to  haT«  secured  tbe  contract  for  constructing 
water  woria  at  Rugby,  for  $9,700. 

*Htrv*y,  K.  D, — Tbe  contract  for  constructing  water 
woffks  at  Har%-ey  is  reported  to  have  been  awarded  to 
W.  D.  Lovell,  of  Minneapolis,  Minn.,  for  $8,000. 

Catrntbat,  O. — Bids  will  be  recrived  until  Aug.  14  by 
the  Sute  Bd.  of  Pub.  Wks.  (Ous.  £.  Perkins.  Ch. 
Engr.),  at  Columbus,  for  the  construction  of  a  reservoir 
in  Siunmit  Countv.  The  work  includes  about  1 7.000  cu. 
yds.  of  earth  embankroent,  24  M  ft.  B.  M.  timoer  and 
phnking  and  400   cu.  ytls.   concrete   masonry. 

Y»mmgstamm  O. —  Bids  will  be  received  until  July  a6 
br  the  Bd.  Pub.  Service  (W.  H.  .McMillin,  afc.).  for 
forttishiDg  10  tons  of  soft  pig  lead.  400  tons  c  i.  water 
pipe  and  special  castings,  38  6-in.  gate  valves  and  40 
■re  hydrants, 

Camtbridgg.  O. — It  is  reported  that  bids  will  be  received 
until  Ang.  3  for  $^8,000  bonds,  for  extending  water 
work*  system,  repairing  bridges  and  for  other  public 
T.    R.    DeSclm,    City  Aud. 


N«rwQod,  O. — Bid*  will  be  received  by  the  Bd.  of 
PDb.  Service  (L.  H.  Gebbart,  CUc),  until  Aug.  3  for 
fnmi*hilig  meters  and  connections  to  be  delivered  in 
quantities  of  100  or  more  as  ordered,  aa  advertised  in 
The    Engineering    Record. 

CiMcinmati.  O. — Local  press  report*  state  that  bids 
will  be  received  until  Aug.   13  for  $500,000  water  works 


Grf*mwiek,  O. — It  i*  ctated  that  bid*  will  be  received 
onul  July  a3  by  J.  G.  White.  Ok.  Bd.  Pub.  Affair*,  for 
rebuilding    and     reconstructing     apillway     of    the     water 


UoMHIMH  I'uu;  Okla. — Bids  will  be  received  until 
July  23  for  the  fumisbing  material  and  constructing 
water  works.  Amount  of  bond  issue,  $20,000.  A.  E. 
Stinsoo,    Mayor;    W.    P.    Bullock,    Engr. 

Culkrie,  Okla.—.\a  election  will  probably  soon  be  held 
to  vote  on  raising  $110,000  bonds  for  water  works, 
wwer,    paving   and   bridge*.     W.   W.    Miller.   City    Engr. 

UQSqniu,  Ort. — Tbe  Bd.  of  Director*  of  the  Snake 
River  Irrig.  Dist  of  Mosquite  <C.  P.  Lattig,  Ch. 
Engr.)  have  authorized  tbe  issue  of  $325,000  bond*  to 
construct  a  complete  hydro-pumping  plant  for  irrigation 
of  district.  Bid*  for  bonds  and  plant  will  be  received 
.  n  July  30. 

Sttriton,  Pa. — Bid*  will  be  received  by  John  D.  Young, 
Bora.  Secy.,  until  Ang.  7  for  the  construction  of  a  filter 
plant,  a*  advertised  in  The  Engineering  Record.  Engin- 
eer. Jas.  H.  Foertes,  140  Nassau  St.,  New  York,  N.  Y. 

DUkson.  Ttnn. — W.  T.  Turner,  Mayor,  write*  that 
the  question  of  coiutructing  water  works  is  beinK  dis- 
eoaaea.  Nothing  definite  has  yet  been  done.  Election 
will  probably  be  held  in  near  future. 

itonttrej,  Tns.— See  "Power  Plants,  Ga»  and  Elec- 
tricity." 

StttkenviUt,  Ttx.—Sf  "Power  Plant*,  Gas  and  Elec- 
tricity." 

UkttToi  W*U$.  Ttx. — ^Tbe  Council  i*  reported  to  be 
eooaidcring  tbe  qucMion  of  eitablishing  a  filter  plant 

AmiTicam  Fork,  Utah. — ^Tbe  Mayor,  City  Council  and 
Commercial  Oub  are  reported  to  be  considering  the 
question  of  piping  water  from  AJptne  Canyon  to  Ameri- 
can   Fork   and   Lehi. 

Brrmerton.  Wash. — See  "Public  Buildings." 

*Ckem*lak,    IforA.— See  "Power    PUnts,    Gas   and   Elec- 
tricity. 

Delia,  B.  C. — }.  H.  Hutchinson,  of  Ladner,  i*  re- 
ported to  be  planning  to  build  a  water  aystem  through 
DelU  and  Surrey. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

SoUm   Amnfii   Atphabttitally   by   Stattt. 

Camdtn,  Ark. — Bid*  will  be  received  until  Aug.  15 
by  the  Coimrs.  of  Improv.  Dist.  No.  a  (Louis  Bauerlein, 
S«cy.),  for  constmctiing  a  sewer  in  *aid  dist.,  ap- 
prnilmalily  12,000  ft.  long. 

Mantrau,  Colo. — Tbe  qncMion  of  con*tructing  a  sewer- 
I  here  is  reported  to  be  under  consideration. 


Hartford,  Conn. — Bid*  will  be  received  by  the  Bd. 
ol  Contract  ft  Supply  until  July  29  for  constructing 
Sect.  A  of  the  Homestead  Ave.  intercepting  sewer,  con- 
■iwina  of  abont  1,070  lin.  ft.  of  concrete  conduit,  10 
ft.  dttm.  and  6(a  ft.  concrete  or  brick  conduit  of  egg 
shaped   lectsoa   6x4   ft.   diam,   as   advertised   in  Tbe    Ea- 

^SeHartford  Paving  ft  Constr.  Co..  of  Hartford,  is 
reported  to  have  aeciued  tbe  contract  to  build  the  Ann 
St.  sewer  (bids  opened  July  15),  for  $I7,39<-  It  will 
be  of  concrete. 

Wilmtmfton,  Del. — Ales.  J.  Taylor,  Engr.  in  Charge 
of  Severs,  is  reported  to  have  prepared  plan*  for  a 
•ewer  for  the  lower  end  of  the  9th  Ward,  to  cost 
complete  about  $2S,oo<>- 

Watkirngto*.  D.  C. — ^The  loweat  bid  opened  on  Jtily 
'S  by  the  Comrs.  D.  C  for  conatmcting  sewers  was  *id>- 


mitted  by  Jas.  A.  Coyle  at  the  following  bid:  6.000 
CO.  yds.  sewer  excav.,  y)  els.;  45  cu.  yds.  brick  masonry, 
$an;  3,725  lin.  ft.  lo-in.  pipe  sewer,  80  cts.,  and  2,135 
lin.  ft.  ijin.  pipe  sewer  90  cts;;  total,  $11,201,  Totals 
of  other  bids:  R.  J.  Beall  Constr.  Co.,  $11,936;  E.  G. 
Gummell,  $13,175,  and  Lyons  Bros.,  $14,298.  D,  E. 
McComb,   Supt.  of  Sewers. 

Bids  will  be  received  by  the  Comrs.  D.  C  until  July 
29  for  construction  of  outlet  to  old  B  St.  sewer,  as  adver- 
tised in  The   Engineering  Record. 

Bradenlown,  Fla. — See   "Water," 

Rome,  Co.— See  "Water." 

Chicago,  III. — Kds  will  be  received  until  July  23  by 
John  J.  Hanberg,  Comr.  of  Pub.  Wks.,  for  furnishing 
material  and  constructing  complete  tbe  sewage  screens, 
lifting  apparatus,  operating  galleries,  ladders  and  railings 
and  other  appurtenances  at  the  1-awrcnce  Ave.  pumping 
station;  also,  same  date,  for  furnishing  material  and  con- 
structing about  200  lin,  ft.  of  9-ft.  sewer,  including  stone 
masonry   outfall   on  pile  timber  foundation    in   Canal   PI. 


Local  Improv.  until  July  27  for  80,750  sq.  yds.  brick  i>av- 
ing,  46.900  lin.  ft.  curb  and  37,943  lin.  ft,  sewer  pipe, 
as  advertised  in  The  Engineering  Record.  Estimated  cost 
of  work,   $266,115, 

Matloon,  III.— See  "Water." 

Pekin  III. — Local  nress  reports  state  that  bids  will  be 
received  on  July  29  by  J.  H.  Soldwedel,  City  Clk.,  for 
theconstruction  of  the  4th  District  sewer;  cost  about 
$115,000.     John   R.  ^iebcrt.  City  Engr. 

If  iter  Forest,  Ill.~\x  is  stated  that  bids  will  be  re- 
ceived until  Aug.  5  by  the  Bd.  Local  Improv.  (F.  B. 
iClock,  Pres.)    for   constructing  a  sewer   in   Chicago  Ave. 

Benton,  III.— The  City  Clk.  writes  that  bids  will  be 
received  until  July  22  for  tile  sewers,  to  cost  about  $20,- 
000.  J.  M.  Joplin,  Mayor.  Engineer,  B.  S.  Crain,  of 
Morton. 

.Valine,   III.— See   "Water."  * 

Indianapolis,  Ind. — Bids  will  be  received  until  July 
24  by  the  Bd.  Pub.  Wks.  (Jos.  T.  Elliott,  Pres.),  for 
constructing  a  main  sewer  in  portions  of  Crawfords- 
ville  Road  and  Harding  St.,  consisting  in  part  of  cir- 
cular concrete  sewer  varying  from  3  to  6  ft.  in  dia- 
meter, and  in  part  of  pipe  sewer   from    10   to  24-in. 

Bloom/ield,  Ind. — Bids  will  be  received  until  Aug.  8 
for  pipe,  branches,  junctions,  manholes,  etc.,  f.  o.  b. 
cars  Bloomfield,  and  for  construction  complete  with  or 
without  material  or  any  part  of  same  separate  of  main 
and  minor  sewers  in  a  system  of  sewerage,  etc.,  aa 
advertised  in  The  Engineering  Record.  Engr.,  Geo. 
C'adogan  Morgan,  169  Jackson  Boule.,  Chicago,  III.; 
Chas.    E.  Coombs,   Pres.  Bd.  Town  Trus. 

Webster  City.  la. — Bids  will  be  received  until  July  i^ 
for  constructing  combined  storm  and  sanitary  sewers  in 
portions  of  several  streets,  including  15,  r8,  20  and  24-in, 
vitrified  clay  bell  sewer  pipi-.     P.  M.  Banks,  City  Clk. 

•Norton,  Kan. — B.  B.  Norris,  City  Ok.,  writes  that 
the  following  are  the  bids  opened  on  July  1  for  the 
construction  of  9,315  ft.  8  in.  D.  S.  pipe  sewers:  T.  W. 
Roberts,  Independence,  Mo.,  $8,312  (awarded  contract):: 
G.  O.  Skilbred,  St.  Joseph,  Mo.,  $8,977;  Rackliffe- 
Gibsun  Ccnst.  Co.,  St.  Joseph.  Mo.,  $10,202,  andD.  B.. 
Kelley,    St.   Joseph,    Mo.,    $10,361. 

Louisville,  Ky. — Local  press  report  sstate  that  sewer 
bonds  to  the  amount  of  $157,000  were  sold  on  July  10. 
Th  balance  of  the  $1,000,000  bonds  advertised  for  may 
be  bought  at  par  and  interest  until  July  31,  For  fur- 
ther information  address  Chas.  P.  Weaver,  Secy  Bd. 
of  Sewer  Comrs. 

Salem,  Mass. — This  city  is  reported  to  have  voted  to 
build  sewers  in  South  Salem  at  a  cost  of  $100,000. 

Jackson,  Mich. — The  Council  is  reported  to  have  on 
July  8  approved  plans  for  sewers. 

Winnebago  City,  Minn. — The  citizens  are  reported  to 
be  considering  the  question  of  constructing  a  sewerage 
system. 

'St.  Paul,  Minn.— The  Bd.  of  Pub.  Wks.  on  July  8 
awarded  contract  for  sewer  in  Ottawa  Ave.  and  in 
Sidney  and  King  Su.  to  D.  W.  Moore  902  Edmond  St., 
for  $10,397. 

Two   Harbors,    Minn. — Frank    Kempffer,    Clk.    of  Dist. 

Court,  writes  that  the  citizens  on  July  9   voted  to  issue 

$40,000  bonds  to  complete  the  sewerage  system..  Bids 
will   probably  be   called    for  about   Sept   i. 

'Elbow  Lake  Afinn.— Ilstrup  &  Olson,  220  Security 
Bank  BIdg.,  Minneapolis,  has  secured  the  contract  for 
constructing  sewers  and  >  septic  tank  (bids  opened  July 
8),    for   $4,083.  1-         J     7 

Morris,  Minn. — Bids  will  be  received  until  Aug.  6  by 
the  Common  (Council  for  constructing  sewers  in  Dists. 
Nos.  4<   S>  8,  9  and  20.     C.   B.   Burpee,  City  Clk. 

Vicktburg,  Miss. — Walter  G.  Kirkpatrick,  of  Jackson, 
is  retiorted  to  have  been  selected  to  suoervise  the  con- 
struction of  sewers,  to  cost  about  $200,000  , 

Kansas  City,  Mo. — Bids  will  be  received  until  July  23 
by  Bd.  Pub.  Wks.  for  furnishing  material  and  con- 
structing district  sewers  in  Sewer  Dist.  Nos.  247,  215 
and   15.     E.  A.  Harper,  City  Engr. 

Lewistown  Mont. — M.  D.  Kimball,  City  Clk.,  writes 
that  bids  will  be  received  on  Aug.  14  for  the  construc- 
tion of  iYj  mile*  of  sewers;  cost  about  $15,000.  En- 
gineer, O.   F.  Wasmendorff,  of  Lewistown. 

Polerson.  N.  J. — The  House  on  July  9  passed  the  bill 
authorizing  Paterson  to  construct  a  sewage  dis|>osal  plant. 

Cafe  May,  N.  J. — Bid*  will  be  received  until  July  27 
by  the  Cape  May  Real  Estate  Co.  (Edmund  K.  Brown, 
Res.  Engr.)  for  furnishing  tools  and  laying  1,300  lin.  ft. 
18-in..  100  lin.  ft.  each  of  24  and  12-in.  terra-cotta  pipe, 
and  building  3  manholes  and  6  catch-basins  on  Beach 
Ave.,  Cape  May.  All  material  for  the  work  s  furnished 
by  the  Real   Esute  Co. 

Jersey  City,  N.  J. — Bids  will  be  received  until  July 
22  by  the  Bt.  Street  and  Water  Comrs.  (Geo.  T.  Bouton, 
Cnk.)  for  constructiing  sewers  in  portions  of  several 
street*  including  Terrace  Ave.,  Lincoln  and  Zabrisliie 
St*.      E*timate   of    quantities:     About    50    lin.    ft.   ea.    of 


36-in.  and  30-in.  brick  circular  sewer;  2,480  lin.  ft. 
i8-in.  viitrified  pipe  sewer;  500  cu.  yds.  of  rock  ex- 
cav.; 40  cu.  yds.  of  concrete;  7ora  ft.  b.  m.  sheathing; 
12    receiving  basins  and  connections,   etc. 

Riverside,  N  J.— The  State  Sewerage  Comn.  is  re- 
ported to  have  approved  plans  for  a  sewerage  system 
and  sewage  purification  plant  for  the  township  of  River- 
side,   Burlington   (bounty. 

Silver  City,  N.  M.—C.  C.  Whitehall,  who  recently  se- 
cured franchise  for  sewerage  system,  writes  that  the  pro- 
posed  system   will  cost  about   $30,000. 

Albuquerque  N.  M.— City  Engineer  Gladden  is  reported 
to   be   completing    plans    for   the   sewerage   system. 

Buffalo  N  K.— Bids  will  be  received  until  July  26  by 
Francis  C.  Ward,  Comr.  Pub.  Wks.,  for  constructing  12, 
15  and  18-in..  tile  sewers  in  portions  of  Richland  and 
Durham  Aves.  and  Jackson   St. 


Belleville,    ///.—Bids    will    be   received   by    the    Bd.    of        J°^ 


Nezo    York,   N.    Y. — Bids    were    opened '  on   July    3    by 
.hn    F.     Ahcarn,     Pres.     Manhattan    Boro.,     for    sewers, 


and    the    following    are   the    successful    bidders: 

•Vermilyea  Ave.  and  Hawthorne  St.,  Contract  6, 
successful  bidders,  Haggcrty  Constr.  Co.,  215  W.  125th 
St.,  as  follows:  410  lin.  ft.  brick  sewer  3  ft.  6  in.  2 
ft.  4  in.,  $6.70;  130  lin.  ft.  brick  sewer  3  ft.  6  in.  2 
ft.  4  in.,  $8.85;  330  'in-  "•  t^''.'*  ^''*^''  ^^\-  '"' 
2  ft.  4  in.,  $5.80;  394  lin-  f-  brick  sewer  3  ft.  6  in.  2 
ft  4  in.  $7.03;  175  lin.  ft.  saltglazcd  vltri.  stone«;arc 
pipe  sewer  15  in.,  $2.50;  i,i66  Hn.  ft.  salt-glazed  vitri. 
stoneware  pipe  sewer,  15  in.,  $4-30;  9o  .l"i-  "•  '»"- 
glazed  vitrl.  stoneware  pipe  culvert  12  in.,  $1.50;  4 
receiving  basins,  circular,  $150;  200  cu.  yds.  rock 
excav,  I  ct.;  1  M  ft.  timber  and  planking  for  bracing, 
I     ct.;    4    M    ft.    timber    and    planking    for     foundations, 

"Reconstructing  outlet  sewer  under  pier  58  North 
River,  and  in  Marginal  St.  east  side,  between  14th 
nd  i8th  Sts.,  with  connections.  Contract  2,  success- 
ful bidder,  Jos.  Moore,  157  E-  89th  St.,  as  follows: 
852  lin.  ft  wooden  barrel  sewer  4  ft.  6  in.,  $13;  .25 
lin.  ft.  brick  sewer  4  ft.  6  in.,  $18;  100  hn.  ft.  brick 
sewer  4  ft.  6  in..  $22;  441  lin.  ft.  brick  sewer  4  ft.  6 
in..  $17.50;  25  lin.  ft.  brick  sewer  4  £t.x2  ft.  8  in., 
$18;  1,003  lin.  ft.  brick  sewer  4  ft.X2  ft.  8  in.,  $13; 
25  lin.  ft.  brick  sewer  3  .  f t.  6  in.x2  ft.  4  m.,  $12.50; 
114  lin.  ft.  salt-glazed  vitri.  stoneware  pipe  culvert  12 
in.,  $2;  7  receiving  basins,  circular,  $200;  10  cu.  yds.  old 
masonry  excav.,  $5;  1.5  M.  ft.  of  timber  and  planking 
for   foundation,   $40;    total,   $36,983- 

Long  Island  City,  L.  I.,  N.  K.— The  following  are 
reported  to  be  the  bids  opened  on  July  i  by  Jos. 
Bermel,  Pres.  Queens  Boro..  for  (0)  storm  water  sewer 
and  appurtenances  in  Plaisance  St..  from  Hunter  s 
Point  Ave.  to  Newtown  Creek,  ist  Ward:  (fc)  Tem- 
porary sewer  and  appurtenaces  in  3d  Ave.,  loth  St. 
and  5th  Ave.  College  Point,  3d  Ward:  John  F.  Clancy, 
■",  $7,895;  b,  $14,5.15;  Henry  J.  Mullin.  a,  $9,896;  Hugh 
Hart  a,  $9,319;  Thos.  F.  Tuohy  &  Co.,  a,  $12,645;  6. 
$22,777;  Peace  Bros.,  a,  $12,429;  6,  $20,397;  Jos.  A. 
lioyce,  a,  $10,538;  b,  $22,947;  Gabriel  Hill,  a,  $7,613; 
John  J.   Yoaing,  b,  $17,061. 

St.  George,  New  Brighton  S.  I..  N.  K.— Bids  will  be 
received  until  July  30  by  Geo.  Cromwell,  Boro.  P.res., 
for  furnishing  material  and  constructing  a  combined 
sewer  with  appurtenances  in  a  portion  of  Sewer  Dist. 
No.  8  in  the  First  Ward,  to  gether  with  work  inci- 
dental thereto.  Engineer's  estimate;  71  lin.  ft.  of  re- 
inforced concrete  storm  water  overflow  chamber,  in- 
cluding pile  and  timber  foundation,  20  lin.  ft.  of  2  ft. 
6  in.  X  3  ft.  9  in.  and  496  lin.  ft.  of  1  ft.  10  in.  x  2 
ft.  9  in.  reinforced  concrete  sewer,  interior  diameter, 
ail  complete,  as  per  section  on  plan  of  the  work.  486  lin. 
ft.  20  in.,  671  lin.  ft.  18  in.,  763  lin.  ft.  15  in.,  1,028 
lin.  ft.  12  in.,  633  lin.  ft.  10  in.  and  120  lin.  ft.  8  in. 
salt  glazed  vitrified  pipe  sewer,  17  manholes,  complete, 
4  M  ft.  yellow  pine  foundation  timber  and  planking, 
6  M  ft.  of  spruce  planking,  in  place  and  secured,  15 
M  ft.  sheeting,  etc.;  also  for  furnishing  material  and 
constructing  temporary  sanitary  sewers  and  appurten- 
ances in  portion  of  Newark  Ave.,  together  with  the 
work  incidental  thereto.  Engineer's  estimate:  2,110  lin. 
ft.  8  in.  and  2,643  Hn.  ft.  6  in.  salt  glazed  vitrified 
pipe  sewer,  24  manholes,  3  flush  tanks  with  No.  5  Van 
Vranken  siphon  set,  and  connected  with  water  main,  I 
M  ft.  of  foundation  timber  and  planking,  1  M  ft.  of 
sheeting,  retained,  etc. 

Brooklyn,  N.  Y. — Bid*  will  be  received  until  July  24 
by  Bird  S.  Coler,  Boro.  Pres.,  for  furnishing  material 
and  constructing  sewers  in  portions  of  several  streets, 
including  looth,  Bay  20th,  54th,  Ten  Eyck,  Chester  and 
E.  23d  Su..,  and  sewer  basins  in  several  other  streets. 
Engineers'  estimate  includes  45  lin.  ft.  18-in.,  1,298  lin. 
ft.  is-in.,  3,761  lin.  ft.  12-in.  pipe  sewer.  49,800  ft. 
sheeting   and   bracing,   etc.;   also   20   sewer   basins. 

Honeoye  Falls,  N.   K.— See  "Water." 

Amsterdam,  N.  Y. — Bids  will  be  received  until  Aug.  2 
■by  the  Sewer  Comrs.  (A.  T.  Young,  Secy.),  for  con- 
structing sewers  in  portions  of  several  streets  includ- 
■ing   Arnold,    Lincoln   and    McClellan   Aves. 

Shelby,  N.  C— See  "Water." 

Grand  Forks,  N.  Z3.— Bids  will  be  received  until  Aug. 
'5  for  constructing  lateral  sewers  in  portions  of  3  alleys. 
W.  V.   O'Connor,  City  Aud. 

Wahpeton,  N.  JD.— Bids  will  be  received  until  July 
27  by  Wm.  R.  Purdon  City  Aud.,  for  constructing  a 
sewer  in  Dakota  Ave.  Engineer's  estimate  2,576  lin.  ft.; 
15,  18,  20  and  24-in.  vitrified  pipe;  48  24x6,  48  20x6, 
44   18x6  and  20   15x6  Y's,  19  eaten  basins,  etc. 

'Dickinson,  N.  D. — Jas.  Kennedy,  of  Fargo,  is  re- 
ported to  have  rccurcd  the  contract  for  constructing 
sewers  on  June  24  at  the  following  bid:  14,982  lin. 
ft.  8-in.  sewer,  $1.24;  233  ft.  lo-in..  $1.35;  366  ft.  i2in., 
$1.46;  30  straight  manholes,  ea.  $60;  7  junction  man- 
holes, ea.  $70;  I  standard  flush  tank,  $170;  catch  basins, 
ea.   $70,  and  lamp  holes,  ea.   $10. 

Norwood,  O. — Bids  will  be  received  until  Aug.  15  by 
W.  E.  Wichgar,  Citv  Aud.,  for  $9,492  bonds,  the  proceeds 
to  be  used  to  construct  sanitary  sewers  in  Sub.  Dist. 
No,  a  of  Main  Dist.  No.  4. 

Dayton,  O. — City  Engr.  Robt.  E.  Kline  is  reported  to 
be  preparing  plans  and  specifications  for  the  intersect- 
ing sewer  ana  pumping  station  to  be  located  in  South 
Rivcrdale,   to   cost   about    $25,000. 


*  Items  marked  thus  give  the  names  of  parties  awarded  eon  frtett. 
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Napoleon,  O. — It  Is  reported  that  bids  will  be  received 
until  July  30  by  the  Ba.  Pub.  Service  for  constructing 
sanitary   sewers   in   certain   streets. 

Oberlin,  O. — The  question  of  constructing  a  sewAge 
purification   plant  is  reported  as  being  considered  here. 

Guthrie,   Okla. — See    "Water." 

El   Reno,    Okla.—'L.    G.    Adams,    City   Qk.,    writes   that 
the  citizens  on  July   9  voted  to   issue  $50,000  bonds  for 
.  sewers  and  a  city  hall. 

ScoUdale,  Pa. — E'ids  will  be  received  until  Aug.  i  by 
A.  L.  Porter,  Boro,  Secy.,  for  constructing  a  system  of 
sewers,  consisting  oi  2%  miles  of  sewer  8  to  36-in.  diam- 
eter.    J.   B.  Hogg,   Boro.-  Engr.,    Connellsville. 

New  Castle,  Pa, — It  is  reported  that  bids  are  wanted 
July  29  for  $35,000  sewer  bonds. 

Sharon,  Pa. — Bids  will  be  received  until  July  30  by 
Griff  w.  NichoUs,  L'oro.  Engr.,  Sharon,  for  construct- 
ing sanitary  sewers  and  appurtenances  in  portions  of 
Baldwin  and   Division   Aves.  and  Hill   and   Cedar  Sts. 

East  Providence,  R.  I. — The  Town  Clk.  writes  that  at  a 
recent  town  meeting  an  appropriation  was  made  for  a 
comprehensive  plan  of  sewers  for  the  town.  The  report 
will  be  submitted  in  November. 

Webster  S.  D. — Bids  will  be  received  until  July  29  by 
the  City  Council  for  constructing  a  system  of  sewerage. 
Bids  will  be  received  on  both  glazed  sewer  pipe  and  con- 
crete sewer  pipe,  all  sizes  over  and  including  18-in.,  and 
on  glazed  sewer  pipe,  all  sizes  under  18-in.  Carl  Malm- 
berg,  City  Aud. 

Bryant.  S.  D.— F.  R.Shepherd,  City  Aud.,  writes  that 
the  citizens  on  July  6  voted  to  issue  $8,000  bonds  for 
a  drainage  and  sewerage  system.  Bids  for  the  bonds 
will  be  received  on  July  26.  Engineer,  J.  M.  Raymond, 
of   Raymond,    S.    D. 

*Pierre,  S.  D. — The  Permanent  Concrete  Constr.  Co., 
of  Pierre,  is  reported  to  have  secured  the  contract  for 
constructing  sewers  (bids  opened  July  i).  The  proposal 
calls  for  the  construction  and  completion  of  3  miles  of 
pipe  sewers,  from  8  to  27  in.  diam.,  to  be  built  of  vitr. 
clay  or  cement  pipe;  i,goo  lin.  ft.  of  concrete  sewer,  5 
ft.  6  in.  X  3  ft.  8  in.,  and  240  lin.  ft.  concrete  sewer  54 
in.,  with  manholes,  flush-tanks  and  catch-basins  complete, 

Plankinton,  S.  D. — It  is  stated  that  an  election  will 
probably  soon  be  held  to  vote  on  issuing  $8,000  bonds  for 
sewers. 

*Chattanooga,  Tenn. — Bids  were  opened  on  ,  July  2 
by  the  Bd.  of  Pub.  Wks.,  for  the  construction  of  sewers 
in  Dists.  7  and  9,  and  T.  J.  Shea,  of  New  Orleans, 
secured  contracts  for  both  districts  at  a  total  of  $82,165. 
Totals  of  the  other  bids  received  were  Guild  &  Co., 
Chattanooga,  $87,968;  Noll  Constr.  Co.,  Chattanooga, 
$101,884.  and  A.  L.  Patterson  &  Co.,  Macon,  Ga.,  $91,- 
500.     Robt.  Hooke  is  City  Engr, 

Portsmouth,  Va. — The  following  are  reported  to  be  the 
bids    opened    on    June    27    by    the    Sewerage    Com.     (Dr, 

A.  A.  Bilisoly,  Chmn.),  for  furnishing  material  and 
constructing  discharge  pipe  line  for  the  5th  Ward  sew- 
erage system   through  grounds  of  U.    S.    Naval    Hospital: 

B.  L.  Duffy  Co..  of  Greenville,  N.  C,  $13,976;  Bryan 
&  Co.,  Jacksonville,  Fla..  $14,690,  and  A.  J.  Phillips 
and  D.  G.  Porter,  of  Portsmouth,  $14,424. 

Tacoma,  Wash. — A  recommendation  will  shortly  be 
made  to  City  Council,  providing  for  the  construction  of 
a  trunk  sewer  from  Division  St.  to  the  river  at  foot  of 
Main    Ave.;    probable   cost,    $200,000. 

Morgantown,  ]V.  Va. — W.  C.  McGrew,  Deputy  City 
Recorder,  writes  that  the  citizens  on  July  6  voted  to 
issue  $65,000  bonds  for  paving  and  sewers.  Engr.,  D. 
Utt,   of  Morgantown. 

*Mil'u;aMkee  Wis.— Tht  Bd.  of  Pub.  Wks.  is  reported 
to '  have  on  July  1 3  awarded  to  R.  J.  Hickey  the  con- 
tract for  constructing  744  lin.  ft.  concrete  and  iron 
sewer  on  Davidson  and  Walker  Sts.  at  $15.69  per  lin. 
ft;   total   cost,   $11,673. 

North  Milwaukee,  Wis. — Bids  will  be  received  by  the 
Village  Clerk  until  Au^.  3  for  about  13,000  ft.  of  6  to 
12-in  pipe  sewers.  Engineer,  W.  G.  Kirchoffer,  of  Madi- 
son. 

Janesville,  *.'  is. — Bids  will  be  received  until  July  25 
by  the  Street  Assessment  Com.  (S.  B.  Heddles,  Chmri.) 
for  the  construction  of  1,870  ft.  8-in,  sewer.  C.  V. 
Kerch,   City  Engr. 

MarskHeld,  Wis. — Bids  will  be  received  until  Aug.  10 
by  M.  G.  Fleckenstein,  City  Clk.,  for  constructing  a  sewer 
in   6th    St. 

BRIDGES. 

Notes   Arranged   Alphabetically   by   States. 

Sacramento^  Cal. — The  plans  and  specifications  for  3 
bridges  submitted  to  the  Bd.  of  Supervisors  by  County 
Surveyor  Phinney  are  stated  to  have  been  accepted.  The 
Fairoaks  Bridge  is  to  cost  $90,000,  and  the  Mormon  Isl- 
and Bridge  $26,000,  and  the  Live  Oak  Bridge  $32,500. 

Bids  will  be  received  until  July  25  by  the  Bd.  of 
Superv.  (W.  B.  Jlamilton,  Clk.),  for  constructing  a  steel 
truss  and  reinforced  concrete  bridge,  consisting  of 
2  steel  spans,  each  200  ft.,  and  i  span  70  ft. 
in  length,  with  concrete  piers  on  pile  foundation,  and 
480  lin.  ft.  of  reinforced  concrete  bridge,  designed  with 
4o-ft.  spans;  also  embankment  approaches  requiring  15,500 
cu.  yds.  of  filling.  Approaches  and  concrete  brdge  to  be 
surfaced  with  macadam.  Bridge  is  located  accross  the 
American   River  at  Fair  Oaks. 

*Comanche,    Ca/,— The    Supervisors   of   Amador    County 
at    lone    are    stated    to    have    awarded    the    contract    for 
constructing     a     bridge     over     the     Mokelumne     at     Co- 
manche   to    the    Burrell    Constr..    Co.,    of    Oakland,    for  . 
$9,430. 

Portland,  Colo. — It  is  reported  that  bids  are  wanted 
by  T.  W.  Jaycox,  State  Engr.,  at  Denver,  until  Aug.  2, 
for  constructing  steel  or  concrete  bridge  across  Arkansas 
River,  at  Portland. 

Florence,  Colo. — The  County  Comrs.  are  reported  to  be 
completing  arrangements  for  construction  of  a  steel  and 
concrete  bridge  across  the  Arkansas  River  near  Portland. 
Estimated  cost,  $10,000. 


Greeley,  Colo. — Bids  will  be  received  until  July  23  by 
T.  W.  Jaycox,  State  Engr.,  Denver,  for  constructing  a 
reinforced  concrete  bridge  across  the  Cache  La  Poudrc 
River  at  5th  St,  Greeley,  to  replace  present  bridge. 

Washingtion,  D.  C. — The  lowest  bid  opened  on  July  11 
bv  Maj.  Spencer  Cosby,  Corps  Engrs.,  U.  S.  A.,  for  re- 
construction of  Pier  I,  Aqueduct  Bridge,  was  submitted 
by  Chas.  McDermott,  of  Washington,  at  the  following 
bid:  Constructing  new  pier,  except  concrete  footing,  $40,- 
000;  concrete  footing,  120  cu.  yds.,  $20  per  cu.  yd,;  re- 
moval of  old  pier  masonry  above  eU  15  ft.,  980  cu.  yds., 
$3  per  cu.  yd. ;  removal  of  old  masonry,  riprap,  etc., 
below  el.  15  ft.,  1,530  cu.  yds.,  $9.50;  total  cost,  $59.875* 
Totals  of  other  bids:  Penn  Bridge  Co.,  Washington, 
$83,820;  Cranford  Paving  Co.,  Washinc^on,  D.  C,  ^76.- 
4971  Chas.  T.  Eastburne  Co.,  Inc.,  Philadelphia  Pa., 
$78,480;  and  the  Foundation  Co.,  New  York,  N.  Y., 
$74,600. 

Cairo,   III.— See   "Railroads." 

East  St.  Louis,  III. — Bids  will  be  received  until  Aug.  i 
by  the  Bd.  Local  Improv.  for  rebuilding  the  Bway. 
viaduct.      W.  J,  Crocken,  City  Engr. 

Glencoe,  III. — Elds  will  be  received  until  July  31  by  the 
Co.  Comrs.  at  Chicago,  for  constructing  a  reinforced 
concrete  bridge,   40-ft.   span,   at   Glencoe. 

New  Albany,  Ind. — It  is  reported  that  bids  will  be 
received  until  Aug.  8  by  the  Co.  Comrs.  for  construct- 
ing a  bridge  across  Biig  Indian  Creek,  between  Lafay- 
ette and  Greenville  Townships.     Thos.  Hanlon,  Co.  Aud. 

WinHeld,  Kan. — Plans  are  reported  prepared  for  the 
S.  Summit  St.  Bridge.  It  will  be  520  ft.  long  with 
piers  50  ft.  apart.  The  beams  running  the  entire 
length  of  the  bridge  will  be  concrete,  reinforced  with 
steel.  The  floor  will  be  of  concrete  reinforced  with 
steel. 

Sunnyhill,  La. — It  is  stated  that  bids  are  wanted  until 
Aug.  2  for  construction  of  3  steel  bridges.  L.  P.  Parker, 
of  Franklinton,   Secy.  Police  Jury  of  Washington  Parish. 

^Baltimore,  Md.— The  Baltimore  &  Ohio  R.  R.  Co.  is 
reported  to  have  awarded  a  contract  for  the  masonry 
work  on  the  new  bridge  over  the  Susquehanna  River  to 
Eyre-Shoemaker,  Inc.,  of  Philadelphia,  Pa.  The  bridge 
will  be  more  than  7,000  ft.  long  and  will  accommodate 
two  tracks.  It  is  estimated  that  3  years  will  be  re- 
quired to  complete  the  bridge,  and  the  cost  is  $2,000,000. 

Boston,  Mass. — See  "Paving  and  Roadmaking.*' 

Reno,  Nev. — Bids  will  be  received  until  July  29  by 
the  Co.  Comrs.  at  Reno,  for  building  abutments  for  2 
steel  bridges  across  Truckee  River.  W.  A.  Fogg,  Co. 
Clk. 

*Hackensack.  N.  /.—The  Bd.  of  Chosen  Freeholders  of 
Bergen  County  are  stated  to  have  awarded  on  July  i 
the  contract  for  constructing  the  Court  St.  Bridge  to  F. 
R.   Long  &  Co.   for  $79.7S0. 

Le  Roy,  N.  K.r-The  construction  of  a  bridge  over  the 
Oatka  at  Main  St.  replacing  present  structure  is  re- 
ported  contemplated;    probable   cost,   $10,000. 

*New  York,  N.  Y. — The  contract  for  cutting  recesses 
and  wells  for  additional  anchorage  in  the  west  and  east 
anchor  piers  of  the  Blackwell's  Island  Bridge  (bids 
opened  at  the  oflice  of  the  Bridge  Department  July  2), 
has  been  awarded  to  the  Williams  Eng.  &  Constr.  Co., 
I  -   Park  Row,  for  $5,205. 

New  Bern,  N.  C. — Bids  will  be  received  until  Aug.  5 
by  the  Co.  Comrs.  (C.  E.  Foy,  Ghmn.),  at  New  Bern, 
for  constructing  a  steel  highway  drawbridge  over  Swiff 
Creek  at  Vanceboro,  and  also  over  Brices  Creek  near 
New  Bern.  Matthew  &  O'Brien,  Engrs.,  Wilmington, 
N.  C. 

*Minot,  N.  D. — Robt.  D.  Berry,  Co.  Aud.,  writes  that 
the  contract  for  constructing  a  60-ft.  ;teel  bridge  over 
Canon  Ballover  (bids  openea  July  i),  has  been  awarded 
to   the    Fargo    Bridge   &   Iron   Co.,   of    Fargo,    for   $3,490. 

Findlay,  0. — It  is  reported  that  bids  will  be  received 
until  Aug.  3  by  the  Co.  Comrs.  at  Findlay  (Isaac  Hart, 
Chmn.),  for  constructing  a  steel  bridge  across  Blanch- 
ard  River  in  Blanchard  Township.  Separate  bids  are 
to  be  submitted  as  follows:  Substructure,  superstruc- 
ture ;  also  a  bid  on  abutments  with  piers  of  concrete ; 
also  piers  of  native  and  sand  stone  masonry  above  the 
footing  line  and  concrete  stone  backing.  Bidders  may 
submit   plans   with  bids   if   so  desired. 

Cleveland,  O. — Bids  will  be  received  until  Aug.  3  by 
the  Co.  Comrs.  (Julius  C.  Dorn,  Clk.),  for  construct- 
ing per  report  No.  1606,  concrete  abutment,  Strongsville 
Township. 

Bids  will  be  received  until  Aug.  10  by  the  Co.  Comrs. 
at  Cleveland  (Julius  C.  Dorn,  Clk.)  for  constructing 
a  steel  concrete  bridge  in  Parma  Township,  per  re- 
port No.  1607;  also  a  concrete  arch  culvert  in  Parma 
Township,   per   report   1612. 

Troy,  0. — It  is  repored  that  bids  will  be  received  by 
the  Co.  Comrs.  until  Aug.  5  for  constructing  superstruc- 
ture of  steel  automatic  swing  bridge  over  Miami  and 
Erie  Canal,   at  Water  St.      E.   E.    Pearson,  Co.  Aud. 

TifHn,  O.^-Bids  will  be  opened  at  the  Co.  Auditor's 
office  on  July  30  for  repairing  Perry  St.  bridge,  in  the 
city  of  Tiffin.     Estimated  cost,   $8,000. 

Toledo,  O. — All  bids  opened  by  Bd.  Pub.  Service, 
July     10,     are     reported     to     have     been     rejected,     being 

in    excess    of    the    appropriation.      According    to    reports 
new    bids    will    be   received. 

Hamilton,  O. — It  is  stated  that  bids  will  be  received 
until  July  30  by  C.  Pabst,  Co.  Aud.,  for  constructing 
the  superstructure  of  a  bridge  over  Nine-Mile  Creek 
on   Seven-Mile  and   Collinsville    Pike. 

Jackson,  O. — It  is  stated  that  bids  will  be  received 
until  Aug.  5  by  the  Co.  Aud.  for  constructing  6  con- 
crete   bridges. 

Washington  C.  H.,  O. — It  is  stated  that  bids  will  be 
received  until  Aug.  3  by  H.  D.  Chaffin,  Co.  Aud.,  for 
constructing  an  iron  bridge,  84x14  ft.,  over  Crompton 
Creek. 

*Enterprise,  O. — 'Jas.  L.  Martin,  Co.  Aud.,  Logan, 
writes  that  the  contract  for  constructing  steel  super- 
structure across  Hocking  River  at  Logan-Lancaster  Rd., 
in  Falls  ownship  (bids  opened  July  6).  has  been  awarded 
to    Brookville   Bridge   Co.,   of   Brookville,    O.,   $5,475. 


Guthrie,  Okla. — The  City  (Council  has  under  considera- 
tion the  construction  of  a  concrete  bridge  on  5th.  St. 
with  a  loo-ft.  arch;  also  a  steel  bridge  at  9th  St.  with 
140-ft.   span.     W.  W.    Miller,  City  Engr. 

San  Juan,  P.  R. — Alternate  bids  and  plans  will  be  re- 
ceived until  Aug.  20  by  J.  J.  Jimenez,  Supt.  Pub.  Wks., 
San  Juan,  for  furnshing  at  a  dock  at  San  Juan,  for  fur- 
nishing and  erecting  in  place,  or  erecting  only  3  steel 
riveted  highway  bridges,  spans  49  ft.  6  in.,  2  tt.  3  in., 
and  35  ft.  3  in.  long,  for  the  Mulas,  Higuero  and  Con- 
vento  Creeks,  respectively,  located  on  the  Bayamon- 
Comerio  Road. 

Ebensburg,  Pa.— Bids  will  be  received  until  July  30 
b  ythe  Co.  Comrs.  at  Ebensburg  for  a  concrete  bridge 
40  ft.  long,  over  Conemaugh  River  at  Portage;  also  a 
concrete  bridge  36  ft.  long,  over  Little  Paint  Creek,  in 
Richland  Township;  all  steel  for  said  bridges  to  be  fur- 
nished by  the  contractor. 

Williamsport,  Pa. — Bids  will  be  received  until.  Aug. 
I  by  the  Bd.  Co.  Comrs.  (Frank  U  Miller,  Ok.)  for 
constructing  a  stone  bridge,  44-ft.  span,  across  Plunkett't 
Creek,  near  Proctorville;  stone  arch  tfridge.  26- ft,  span, 
across  Lick  Run,  Shrewbury  Township;  stone  arch 
bridge,  22-ft.  span,  over  Wolf  Run,  Muncy  Township; 
concrete  steel  deck  span  across  Tombs  Run,  Watson 
Township,    22-ft.    span. 

Clarion,  Pa. — It  is  stated  that  bids  will  be  received 
until  July  30  by  the  Co.  Comrs.  for  constructing  the 
substructure  and  superstructure  of  a  bridge  across 
Clarion  River  at  Mill  Creek.     H.  M.  Hufnagel,  Co.   Clk. 

Allegheny,  Pa. — It  is  stated  that  plans  are  being  con- 
sidered for  the  construction  of  a  stone  viaduct  to  ex- 
tend from  Park  St.  and  Grant  Ave.  to  the  Allegheny 
River  front;  the  structure  to  be  about  1,400  ft.  long; 
probable   cost,   $100,000. 

Pittsburg,  Pa. — The  construction  of  a  bridge  over  the 
Pennsylvania  R.  R.  and  Pittsburg  &  Junction  R.  R. 
tracks  froom  Melwood  St.  to  Ella  St.  in  Bloomfield  is 
reported    contemplated. 

Ft.  Worth,  Tex. — Bids  will  be  received  until  July  29 
by  C.  J.  McKenna,  Co.  Aud.,  for  a  30-ft.  steel  bridge 
with  12-ft.  roadway,  resting  on  solid  concrete  walls,  with 
6-ft.  wing  walls  on  each  side,  2  ft.  at  bottom  and  8  in. 
at  top,  over  Rocky  branch,  about  9  miles  from  Ft. 
Worth. 

Galveston,    Tex. — See    "Miscellaneous." 

Spokane  Wash. — The  City  Counciil  is  stated  to  have 
reported  favorably  on  the  plans  of  Wlallace  Coates  Co. 
for  a  bridge  over  North  Channel  at  Howard  St.,  a 
bridge  and  viaduct  over  channel  and  O.  R.  &  N.  and 
Great  Northern  tracks  at  Washington  St..  also  au- 
thorizing the  Wallace  Coates  Co.  to  prepare*  plans  for 
a  bridge  at  Mission  St.,  the  estimated  cost  of  the 
Howard  and  N.  Washington  Sts.  bridges  are  $34,500 
and   $46,712,    respectively. 

*Milwaukee.  H^«.— The  Bd.  of  Pub.  Wks.  is  stated  to 
have  awarded  the  contract  for  constructing  a  concrete 
bridge  over  the  Kinnickinnic  River  at  3d  Ave.,  for  $4,920, 

Shellmouth,  Man. — Bids  will  be  received  until  Aug.  3 
by  Fred  Gelinas,  Secy.  Dept.  Pub.  Wlcs.,  Ottawa,  Ont., 
for  constructing  a  steel  superstructure  for  the  bridge 
over  the  Assiniboine  River  at  Shellmouth.  A.  R.  Du- 
fresne.    Res.    Engr.,  Winnipeg,   Man. 

PAVING  AND  ROAD  MAKING. 

Notes   Arria^ged    Alphabetically    by    States. 

Ashville,  Ala. — Bids  will  be  received  until  Aug.  5 
for  $85,000  road  improvement  bonds.  John  W.  Inzer, 
Chmn.   Co.   Roads   Comrs. 

Decatur,  Ala. — It  is  reported  that  on  July  25  the 
City  Authorities  will  let  contracts  for  paving  57,000 
ft.   with   bitulithic. 

*Ensley,  ^  Ala.— The  Southern  Bitulithic  Co..  of  Bir- 
mingham, is  reported  to  have  secured  the  contract  for 
paving  portions  of  Ave,.  A  and  19th  St.  at  $1.90  per  sq. 
yd.,   or  a   total    of  about   $40,500. 

*Denver,  Colo. — The  contract  for  grading,  curbing, 
etc.,  North  Side  Improv.  Dist.  No.  6  (bids  opened 
June  10),  has  been  awarded  to  Gaffy  &  Keefe  Constr, 
Co.,  310-311  Exchange  Bldg.,  for  $56,894.  The  con- 
tract for  laying  sidewalks  in  North  Side  Improv.  Dist. 
No.  4  (bids  opened  June  11),  has  been  awarded  to  J. 
Fred    Roberts,    1850    16th    St.,    for   $33,065. 

PlainHeld,  Conn. — Bids  will  be  received  until  July  26 
by  the  Bd.  of  Selectmen  (Benj.  R.  Briggs,  ist  Select- 
man)  for  constructing  2  sections  of  gravel  road. 

New  Britain,  Conn, — The  paving  of  Church  St,  is  re- 
ported contemplated. 

Hartford,  Conn. —  ihe  Senate  has  passed  the  bond  issue 
bill,  which  provides  for  the  following:  For  good  roads, 
$4,500,000,  to  be  expended  at  the  rate  of  not.  more  than 
$750,000  a  year  during  the  6  years  to  Sept.  30,  1913; 
for  State  Library  and  Capitol  repairs,  $1,500,000,  and 
for  arsenal  and  armory.  $500,000,  The  whole  proposition 
to  be  submitted  to  the  people  at  the  October  town  elec- 
tions this  fall. 

*  Wilmington,  Del. — Francis  A.  Price,  New  Castle  Co. 
State  Highway  Comr.,  writes  that  bids  were  opened 
on  July  9  for  constructing  macadam  roads,  and  Ste- 
wart &  Donohue,  of  Wilmington,  secured  contracts  as 
follows:  Road  from  Delaware  City  to  Red  Lion  Creek, 
3.25  miles,  12  ft.  wide  and  6  in.  deep,  $24,751;  road 
from  Red  Lion  Creek  to  Tybout's  cross-roads,  1.38 
miles,  12  ft.  wide  and  6  in.  deep,  $10,118;  Depot  Road, 
Pancader,  hundred  .13  of  a  mile,  16  ft.  wide  6  in. 
deep,  $1,267;  Depot  and  Telegraph  Roads,  White  Clay 
Creek  Hundred,  $17,900,  and  Telegraph  Road  in  Mill 
Creek  Hd.,   4.26  miles,    12   ft.  wide,   8  in.   deep. 

Francis  A.  Price  further  states  that  bids  were  opened 
for  other  roads  on  July  9  as  follows,  and  contracts 
for  which  have  not  yet  been  let:  (a)  Summit  Road, 
2.35  miles,  12  ft.  wide  and  6  in.  deep;  (&)  road  from' 
Mt.  Pleasant  to  Boyd's  Corner,  3.46  miles,  12  ft.  wide 
6  in.  deep;  Stewart  &  Donohue,  a,  $16,035;  b,  $22,891; 
J.  A.  McManus,  Philadelphia,  Pa.,  a,  $17,042.85;  b, 
$25,454;  Theobald  Ilarsch,  Narbeth,  Pa.,  o,  $17,800;  h, 
$26,562. 

Francis  A.  Price,  New  Castle  Co,  State  Highway 
Comr.,    writes    that    no    bids    were    received    on    July    9 


*  Items  marked  thus  give  the»names  of  parties  awarded  contracts. 
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road  in   Blackbird   Hundred,   from  Tay. 


km'*   ,Hiill|x    to  Ike   iftm    hcidgt   orvr   Smym*    River   at 
ing>sXandtac  a  diataacc  of      '  '" 


to  be  9  ft.  aritfe  and  6  in.  dee^ 


4. 8 J    miles,    road    bed 
This  road  was  ordered 


trOmimtlmm,  iM.— Bids  viO  be  received  until  Julr  30 
hf  the  Francis  A.  Price,  New  Castle  County  Stale  High- 
war  Comt^  lOoyM  Mailcet  St.,  Wilmington,  for  cod- 
HTwelias  a  read  m  Blackbird  hundred,  a  distance  of  about 
4.>a  ■iVi 

JtMw,  Ca.— Sec  ••\Vater.'' 

BHUvOle,  /U.— Sec  "Sewerage  and  Scwagf  Disposal." 

'Paris.  IU.—Vf.  T.  Blackburn,  Qty  Engr.,  writes  that 
tac  cootract  for  16,821  sq.  ydv  brick  paving  (bids  opened 
Joly  8)  has  been  awarded  to  Alan  Jay  Parrish,  of  Paris, 

Fntfrt,  /IT.— Bids  will  be  feceived  by  the  Bd.  of  Local 


,  ».  until  July  «  for  brick  paving  on  Walnut  St., 
aa  adtettiscd  in  The  Engineering  Record.  G.  W.  Graham, 
CHy  Engr. 

Ckioag*,  ilL — Bids  will  be  received  until  July  aj  by 
BjL  of  Local. lasproT.  (H.  S.  Dietrich,  Pres.),  for  tur- 
niriiiBS  aatertal,  curbing  and  paving  on  portions  of  sev* 
cnl  aBey*  and  streets,  including  W.  i8lh,  OsgtMd,  tTth 
aad  School  Sta.  and  Milwaukee,  N.  Hoynr.  N.  Spaulding 
aad  N.  Oakley  Area.  The  materials  to  be  used  being 
creoaoted    wood  blocks,   asphalt   and   granite. 

'Amrora,  lU. — Contracu  for  paving  (bids  opened  July 
a)  have  been  awarded  as  follows:  To  J.  E.  Solfisburg 
A  Co.,  of  Aurora,  for  paving  Jackson  St.,  14,400  sq.  yds. 
brick  pavt.  on  6  in.  concrete  base,  a  in.  sand  cushion, 
asphalt  joini  fill,  $1.94;  and  9,830  ft.  combined  curb 
aad  gutter.  47  cu;  total  $32,556;  and  to  J.  A.  Heine- 
■an,  of  Chican,  for  Clark  St.,  3,61a  sq.  yds.  brick 
pmt.  on  4  in.  Portland  concrete  base,  2  in.  sand  cush- 
leo.  sand  fill,  81.7s:  and  1,930  ft.  combined  curb  and 
gutter,  55  eta.;  total,  $7,379. 

^rtru  CatlU.  ImJ. — It  ia  reported  that  the  Comrs.  of 
"y'nsi''  Co.  will  receive  bids  until  July  27  for  the  con- 
tfnactioa  ot  the  following  macadamized  roads:  11,434  ft- 
in  Green  Castle  Township,  known  as  the  Butter  road; 
'il"*  *'•  '"  W»»hington  Township,  known  as  the  Mc- 
^oy  road;  6,005  ft  in  Marion  Township,  known  as 
••Hurst  road:  9,011  ft.  in  Monroe  Township,  known 
y  "«..".  G.  Brown  road:  and  10,943  ft.  in  Madison 
T»w««hip,   known   aa    the   Rowings   road.      C   C.    Hurst, 

Bloowunftou,  luJ.—The  Comrs.  of  Monroe  Co.,  it  is 
i«|Mi«ted.  will  receive  bids  until  2  P.  M.  Aug.  6  for 
eouatiwting  Smithville  and  Ketcham's'Mill  free  gravel 
road  in  Oear  Creek  Township,  said  road  being  11,200 
ft.  m  length.     S.  M.  Kerr,  Co.  Aud. 

f'fT\  /~f.— It  is  reported  that  bids  will  be  received 
nntal  Aug.  7  by  the  Co.  Comrs.  for  grading,  draining 
H".^.**?"!  about  23M  miles  of  free  gravel  roads  in 
KicUaad   Township.      Chas.   Griswold,   Co.    Aud. 

Jft.  Vfrnon.  lud.— It  is  reoorted  that  the  Comrs.  of 
PMey  Co.  will  receive  bids  until  la  M  Aug  5  for  the 
cooaliuction  of  10  gravel  roads,  comprising  21.56  miles. 
S.  u.  Howard,  Co.  Aud.  ' 

Sffm^tr.  ImJ— It  is  reported  that  bids  will  be  received 
unni  Aug.  5  by  the  Co.  Comrs.  for  constructing  about 
l.J5n  ".;  pOte  road  in  day  Township  and  1 M  miles  in 
J«yipr    Township.     Also   until    Aug.    6    for    constructing 

SllZ?  "-^"^  ?*5  ^"^  '"  Jennings  Township.  Geo.  O. 
Mitten,  Co.  And. 

oraml,  fni.—lt  is  reported  that  the  Comrs.  of  Oay 
Coonty  win  receive  bids  until  11.30  A.  M.  Aug.  6  for 
■?•  consei  uition  of  a  gravel  road  in  Lewis  Township,  a 
total  length  of  10,050  ft.     Jas.  L.  Bums,  Co.  Aud. 

/4i<fr»ni.  tnJ.—The  lowest  bid  opened  on  Julv  2  by 
Jj^  CooncO  for  sheet  asphalt  paving  was  submitted  by 
IBe  VVestem  Constr.  Co.,  of  Ft.  Wayne,  at  the  following 
Ua:  Paving  roadway  on  sin.  concrete  foundn.,  per  sq. 
yd.,  $1.95;  roadway  on  o^iii.  concrete  foundn.,  per  sq. 
'j  ■  J-*-*";  ""*  ■"•*  gutter  by  T.  4  C.  tracks,  per  sq. 
yd..  $3.40;   curb  and  gutter,   per   lin.    ft..   60  cts.;   earth 


per  cu.  yd.,  35  cts.;  marginal  curb,  3x18,  per  lin. 
ft.,  48  cts.:  manholes,  ea..  $33:  catch-basins  and  con- 
nections, ex,  $40:  catch-basins,  inlets  and  connection, 
e«^$i8;  repair  and  remodel  old  catch-basins,  fa.,  $7; 
fnmiaUng  and  laying  6-in.  vitr.  pipe,  per  lin.  ft.,  30  cts.; 
S-tn.,  48  cts.;  lo-m.,  56  cts.:  12-in.  65  cts.;  is-in.  75  cts.; 
and  constructing  track  drips.  6-in.  sewer  pipe,  per  Tin. 
ft,  55  cts.:  total.  $65,650.  The  only  other  bid  received 
was  that  of  the  Barber  Asphalt  Co.,  of  Ft.  Wayne,  for 
*74.757. 

Valf^auo,  /■<f._It  is  stated  that  bids  will  be  re- 
ceived until  July  26  by  Robt.  B.  Ewing.  Citv  Ck.,  for 
coBStmcting   aboitt    i    mile   of   cement   sidewalk. 

InJiammfolu,  /«<*.— Bids  will  be  received  until  July  24 
by  the  Bd.  Pub,  Wks.  (Jos.  T.  Elliott.  Pres.),  for  pav- 
ing whb  brick  on  6-in.  concrete  foundation  on  portion 
ot^  Brookaide  Ave.-  with  creoaoted  wooden  blocks  on 
6-in.  concrete  foundation  on  North  St.  with  asphalt  on 
present  foundation:  on  16th  St.,  with  bitulithic  on  pres- 
ent  concrete    foundation    on    Washington    St. 

Bids  will  be  received  until  July  26  by  the  Dept.  Pub. 
Wlcs.  (Jos.  T.  Elliott,  Pres,),  for  improving  a  portion 
of  Orange  St,  by  grading,  graveling  and  rolling  the 
roadway  snd  paving  the  sidewalks  with  cement;  improv- 
a  portion  of  21st  and  New  Jersey  Sts.  by  paving 
brick;    I9lh    St..   paving   with  asphalt,   all   to   be   on 

concrete,  foundation,   and    1st  Alley    east  of   Senate 

Ave.,  bv  paving  with  brick  on  6-in.  rolled  broke.n  stone 
fc— gstvm,  grading  and  paving  sidewalks  with  cement 
on  portion  of  Beville  Ave. 

'Peitrtbmrt,  Ind.—F.  R.  Bilderbuck,  Co.  Aud.,  writes 
that  tbc  contract  for  constructing  1  ^  miles  gravel  road 
in  Washington  Township  (bids  opened  July  12),  has 
been    awarded    to   Jasper    N.    Kinnan,   of   Petersburg. 

EvaiuviU*,  Int. — The  only  hid  received  for  paving 
loth  and  Chestnut  Sti.  with  asphalt  is  reported  to  have 
been  suboitted  by  Weslern  Onstr.  Co.  at  $1.98  per  sq, 
yd.    and    60    cts.    per    lin.    ft.    for    concrete    curb    and 


with 


brick   paving  about   a   miles   of   streets  in    Dubuque,    for 
$65,000. 

Dts  Mcines,  la. — Plans  are  now  being  prepared  by 
(jeo.  D.  Dobson,  City  Engr.,  for  paving  Grand  Ave., 
about  6  blocks,  from  6ih  Ave.  to  Des  Moines  River, 
with    vitr.    paving   block.      Cieo.    D.    Dobson,    City    Engr. 

•W,  A.  Brvant  &  Sons,  of  Waterloo,  have  secured  the 
contract  for  15,2^  sq.  yds.  sheet  asphalt  paving,  on  6-in. 
Concrete  foundation,  at  $2.15  per  sq.  yd.,  and  the  Kettle 
River  Quarries  Co.,  of  Minneapolis,  Minn.,  have  con- 
tract for  t,86o  sq.  yds.  creosoted  wood  block  paving  on 
6th  Ave.    Bridge,  at  $2.93  per  sq.   yd. 

Indeprnitnct  la. — It  is  reported  that  bids  will  be 
received  until  July  30  by  Rufus  Brewer,  City  Clk.,  for 
4.049  sq^  yds.  brick  paving  and  1,522  lin,  ft.  curbing 
on  1st  St..  and  3.657  sq,  yds.  b  '  ' 
lin,   ft.  curbing  on  2d  Ave,,  n.  e. 


.and    3.657    sq,    yds,    brick    paving   and    1,350 


*Drt  Ifoine*  la. — The  contract  for  grading  Kingman 
Bonle,  is  ststea  to  have  been  awarded  by  the  Bd.  of  Pub. 
Wks.  to  O.  P.  Herrick  Co.,  at  $1,94  per  yd. 

'Dnbwfm*.  Ia. — The  McCarthy  Improvement  Co,,  of 
Davenport,  ia  reported  to  have  secured  the  contract  for 


Ntv)  Orleans,  La. — The  Streets  and  Landings  Com, 
is  reported  to  have  reported  favorably  the  following 
ordinances    providing    for    the    paving    of    Philip,    Sora- 

farn,    1st,    2d,   3d,   4th,    6th.    7th,    8th.   gth,    Washington, 
larmony,    Pleasant,    Toledano    Sts,    and    Louisiana    Ave, 

Saco,  Me. — Bids  will  be  received  until  July  24  by  the 
Com,,  on  Macadamizing.  (H.  A.  Weymouth,  Chmn,),  for 
building  4  sections  of  highway.  The  work  includes  about 
23,400  sq.  yds.  broken  stone  roadway. 

Boston,  Mass. — Bids  will  be  received  until  July  22  by 
Wm.  Jackson,  City  Engr.,  for  steel  and  iron  curbing, 
wooden  flooring,  waterproofing  and  granite  block  pav- 
ing of  the  draw  span  and  spans  I,  2  and  3  of  Northern 
,\ve.  Bridge,  and  giving  bond  of  a  surety  company  in 
$15,000. 

Hudson.  Mich. — Fred,  P,  George,  City  Clk.,  writes 
that  all .  bids  opened  on  July  12  for  9,000  to  12,000  sq. 
yds.  brick  paviing  have  been  rejected  and  new  bids 
will  be  received  until  2  p.  m.  on  July  23.  Engineers, 
The   Riggs  &   Sherman   Co.,  of  Toledo,  O. 

*St.  Paul,  Minn. — The  contract  for  paving  portions  of 
Ottawa  Ave.,  Sidney  and  King  Sts.  is  reported  to  have 
been  awarded  by  the  Bd.  of  Pub.  Wks.  July  9  to  D.  W. 
Moore,  902   Edmund   St..   at  $10,397. 

•The  Bd.  of  Pub.  Wks.  is  stated  to  have  awarded  the 
contract  for  macadamizine  and  curbing  a  portion  of  Uni- 
versity Ave.  to  General  Contr.  Co.   for  $20,548. 

Minneapolis,  Minn. — Bids  will  be  received  until  July 
29  by  Hugh  R.  Scott,  Co.  Aud.,  for  contract  No.  18, 
Road  No.  8. 

St.  Louis,  Mo. — State  Hij^hway  Engineer  Curtis  Hill 
is  reported  to  have  been  directed  to  prepare  plai}s  for 
a  State  highway  to  be  constructed  between  St,  Louts 
and  Kansas  City,  appropriation  available  for  improve- 
ment is  $500,000, 

Great  Fails,  Mont. — This  city  has  annulled  the  con- 
tract for  brick  paving  on  Central  Ave.,  and  will  pave 
same  with  creosoted  block.  Plans  and  specifications 
are  now  being  prepared.     C.  W.  Swearingen,   City  Engr. 

'Newark,  N.  /.—The  Bd.  of  Wks.  is  stated  to  have 
awarded  contracts  for  grading,  curbing  and  flaeging,  on 
June  27,  as  follows;  Jersey  Paving  Co.,  4^  Clinton  St., 
Alpine,  Branford,  Concord,  Gold,  Hunter  Sts.  and  Wes- 
ton Ave.,  for  $18,807;  Van  Keuren  &  Son,  Grand  and 
Prior  Sts..  Jersey  Citv,  Peddie  and  Wainwright  Sts..  for 
$29,794;  Brown  &  Rusling  Co.,  Clifton,  Earl,  Runyon 
Sts.  and  Meeker  Ave.,  for  $10,477;  and  to  Wm.  L^lard, 
270    Runyon    Ave.,    Madison    Ave.,    for   $14,820. 

J.  R.  Shanlcy  is  reported  to  have  secured  contracts  for 
paving  with  granite  portions  of  Bergen,  Oliver,  Pointer 
and  Beacon  Sts.  for  $79,387, 

Bids  will  be  received  until  July  30  by  Essex  Co,  Park 
Comrs,  (A.  Church,  Secy.),  at  800  Broad  St..  for  18000 
sq.  yds.  8-in.  telford  roadway  in  Weequahic  Reservation. 

Jersey  Ci*v,  N.  /.—Bids  will  be  received  by  the  Boulev. 
Comrs.  of  Hudson  County  (John  C.  Sweeney,  Clk.)  at 
580  Newark  Ave.,  Jersey  City,  on  July  25th,  at  3  P.  M., 
for  repairing  the  surface  of  the  macadam  roadway,  re- 
moving the  gravel  centre  and  replacing  it  with  mac- 
adam, and  for  treating  the  roadway  with  tar.  on  sections 
of  Hudson  Boule.  as  follows:  Between  ist  St.  and 
Central  Railroad  Bridge.  Bayonne;  between  Gates  Ave. 
and  McAdoo  Ave.,  Jersey  City,  and  between  Communi- 
paw  Ave.  and  Newark  Ave.,  Jersey  City.  For  repairing 
the  surface  of  the  roadway  with  stone,  between  Hutton 
.St.  and  Poplar  St.,  Jersey  City;  repairing  the  surface  of 
the  roadway  by  removing  the  gravel  centre  and  repaying 
it  with  macadam,  from  Hudson  Ave.  to  40th  St.,  and  by 
resurfacing  the  roadway  with  gravel,  from  40th  St.  to 
Bergenline   Ave.,   North   Bergen   Township. 

'Camden.  N.  J.— The  Barber  Asphalt  Co..  of  Philadel- 
phia, Pa.,  has  secured  the  contract  for  paving  Pearl  St. 
with  asphalt  from  9th  to  10th  St.,  at  $1.74  per  sq.  yd.: 
new  stone  curb,  5x20  in.,  $1.12  per  lin.  ft.;  curb  reset, 
25  cts.   per  lin.  ft. 

Contract  for  paving  with  asphalt,  granite  or  wood  block 
Haddon  Ave..  Federal  St.  and  Bway.  (bids  recently  re- 
ceived), amounting  to  about  70,000  sq.  yds.,  have  not  yet 
been  let.     L.  E.  Farnham,  City  Engr. 

'Atlantic    City,    N.    /.— E.    D.    Rightmire,     Co.     Engr.. 

write  sthat   the  contract    for  grading  and   graveling   road 

from    Mays    Landing    to    Donnstown    (bids    opened    July 

»  10).     has    b«*en     awarded    to    C.     W.     Mathis    &    Co.,    of 

Tuckerton,    for  $34,874. 

Somers  Point.  AT.  /, — Bids  will  be  received  by  Jas, 
E.  Scull,  City  Cl\c..  until  Aug,  5  for  paving  with  mac- 
adam (>eorgc  St,  and  Main,  Annie,  Somers  and  Dela- 
ware AvcB.,  consisting  of  11,928  sq,  yds,  macadam, 
6.285  lin,  ft,  bluestone  curb.  1,365  lin.  ft.  curb  reset, 
and  56  lin.  ft.  radius  curb, .  as  advertised  in  The  En- 
gineering Record.  E.  D.  Rightmire,  City  Engr.,  Bart- 
lett   Bldg.,   Atlantic  City. 

Somers  Point,  AT.  J. — See   "Miscellaneous." 

Plainfield,  N.  J. — Bids  will  be  received  by  Common 
Council  until  Aug.  5  for  I5i702  sq,  yds.  brick  pavt., 
1,035  lin.  ft.  new  curb,  1,400  lin.  ft.  curb  reset,  with 
surface  and  underdrains  and  appurtenances,  as  adver- 
lised  in  The  Engineering  Record.  Andrew  J.  Gavett, 
City   Surveyor:   Geo.    B.   Wean.    City   Clk.    pro  tem. 

Cohoes,  N.  y. — Local  press  reports  state  that  bids  will 
be  received  by  the  City  Council  until  Aug.  6  for  the 
pavng  of  Newark  St,  with  brick  on  concrete  base  and 
granite  block  on  sand  foundation. 


'Albany,  N.  K,— The  M,  Contract  and  Supply  is  re- 
ported to'  have  awarded  on  July  9  contracts  as  follows: 
Uennison  &  Co,,  of  Rochester,  improving  portion  of 
iuorris  St,  for  $13,740,  and  Partridge  St,,  at  $7,738; 
Michael   F,    Dollard,  86  State  St,  Judson   St,,  at  $7,738- 

•Watcrford,  N.  y,— The  Bd.  of  Village  Trus.  is  stated 
to  have  awarded,  July  i,  the  contract  for  5.700  sq.  yds. 
of  brick  paving  on  Broad  and  9th  Sts.  to  Flynn  &  Mills, 
of   Watcrford.  at  $i9.33i.» 

Rensselaer,  N.  Y. — The  County  Bd.  of  Supervisors  are 
stated  to  have  decided  to  macadamize  the  road  from 
Rensselaer  to  x^e  Freestville. 

'Schenectady,  N.  K.— The  Dd.  of  Contract  &  Supply 
is  stated  to  have  awarded  contracts  as  follows  for  pav- 
ing: Schenectady  Contr.  Co.,  Broadway,  $95,724;  and 
McClellan  St.  at  $2.25  per  sq.  yd.,  for  asphalt;  Union 
Paving  Co.,  Becker  St.,  at  $1.90  per  sq.  yd.  for  asphalt 

'Rocltester,  N.  Y. — The  contract  for  paving  N.  Good- 
man St.  is  reported  to  have  been  awarded  to  Whitmore, 
Rauber  &    Vicinus,  279   South  Ave.,  for  $20,504. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  July  31 
by  Bird  S.  Oler,  Horo.  Pres.,  for  regulating,  grading, 
paving  and  repaying  portions  of  several,  streets;  also 
laying  sidewalks  on  several  other  streets,  including  Del- 
nionico  PI.,  E.  32d  St.,  93d  St.  and  Ocean  Ave.  En- 
gineer's estimate,  21,075  sq.  yds.  asphalt,  30,527  lin. 
t"t.    new    curb,    58,220    sq.    ft.    cement    sidewalk,    etc. 

St.  George,  New  Brighton.  S.  I.,  N.  Y. — Bids  will  be 
received  until  July  30  by  Geo.  Cromwell,  Boro.  Pres., 
for  furnishing  and  delivering  3,000  tons  (2,000  lbs.  ea.) 
of  i>^-in,  and  Vtrin.  broken  stone  and  screenings  of 
trap  rock  or  Staten  Island  syenite,  to-  be  delivered 
wherever  and  whenever  and  in  quantities  as  required 
by  the  Supt.  of  Highways  in  Stone  Delivery  Dist  No, 
2,    Boro,    Richmond, 

Harrison  N.  Y. — Bids  will  be  received  until  July  23 
by  Robt  t.  Shore,  Town  CW.,  for  $175,000  highway 
improvement  bonids. 

Lynn,  N.  C. — Bids  are  wanted  for  $12,000  Tyron 
Township  good  road  bonds.  Address  F.  S.  Wilcox, 
Chmn.    Finance   Com.,  Lynn. 

Fargo,  N.  D. — It  is  reported  that  bids  will  be  received 
until  July  25  by  Geo.  F.  Clark,  Clk.  Fargo  Township,  for 
paving  with   brick  on   N.    Broadway. 

Creem'ille,  O. — It  is  stated  that  bids  will  be  received 
until  Aug.  3  by  the  Co.  Comrs.  at  Greenville,  for  the 
York    Koad  improvement.     Jos.    E.   Marker,   Co.   Surv. 

'Dayton,  O. — The  Bd.  of  Pub.  Service  is  stated  to 
have  awarded  contract  for  paving  as  follows:  Clay 
St.  to  A.  W.  Roe  &  Son,  for  $6,537,  and  Salem  Ave. 
to  J.   E.   Conley  &  Co.   for  $11 7,557- 

It  is  stated  that  bids  are  asked  by  the  Bd.  of  Pub. 
Service  (W.  A.  Maynes,  Clk.)  until  July  23,  for  grading, 
paving,  curbing,  etc.,  portions  of  various  streets.  Robt. 
E.    Kline,   City   Engr. 

BerghoU,  O. — Road  improvement  bonds,  amounting  to 
$25,000,  are   reported  sola. 

Toledo,  O. — ^Jas.  Sheehan  is  reported  to  have  sub- 
mitved  the  lowest  bid  June  24  for  paving  a  portion  of 
Summit  St.  with  brick  on  broken  stone  foundation 
$T.22.  and  on  concrete  foundation  $1.54  per  sq.  yd.; 
probable    cost    of    the    improvement    is    $110,000. 

•The  Bd.  of  Pub.  Service  is  stated  to  have  awarded 
the  contract  for  paving  a  portion  of  Irving  St.  with 
asphalt  to  Hepry  Streicker.  20  St  Clair  Bldg.,  for 
$12,738. 

The  paving  of  Phillips  Ave.,  at  a  cost  of  $46,000,  is 
reportetl   contemplated. 

Steuhen'AHe ,  O. — State  Highway  Comr.  Saml.  Hus- 
ton, Columbus,  O.,  is  advertising  a  highway  proposed 
under  the  new  Ohio  law,  for  letting  at  Steubenville 
on  July  3otii.  Specifications  will  be  mailed  to  con- 
tractors upon   request 

'Hamilton,  O. — The  contract  for  grading,  graveling, 
curbing  and  paving  sidewalks  of  Ross  Ave.  is  reported 
to  have  been  awarded  to  the  Garver  Contr,  &  Transfer 
Co.   at  $8,056. 

•ciMci««o(i,  0. —  ihe  Louis  Drach  Constr.  Co.,  206  E. 
4th  St..  is  reported  to  have  secured  the  contract  for  im- 
proving the  Ohio  Pike  from  Bogart  Road  to  Clermont 
County    for   $30,205. 

Bids  will  be  received  until  Aug,  12  by  W.  C.  Culkins, 
City  Aud.,  for  $363,000  street  improvement  bonds;  also, 
same  date,  $15,000  bonds,  the  proceeds  to  be  used  to 
purchase  asonalt  and  repair  plant  and  for  equipping  and 
furnishing  of  said   plant. 

'Bryan,  O. — The  County  Comrs.  are  stated  to  have 
awarded  the  contract  for  grading  and  macadamizing  about 
1  mile  nf  road  in  Brady  Township  to  Crawford  &  Spratt, 
of   Toledo,    for   $7,417. 

St.  Clairsville,  O. — State  Highway  Comr.  Saml.  Hus- 
ton, Columbus,  is  advertising  two  highways  proposed  un- 
der the  new  Ohio  law,  for  letting  at  .St.  Chairsville  on 
Aug.  3.  Specifications  will  be  mailed  to  contractors  upon 
request 

Columbus.  O.— -The  Bd.  of  Pub,  Service  is  reported 
to  have  opened  bids  July  12  as  follows  for  constructiing 
municipal  asphalt  repair  plant:  Hetherin^ton  &  Berner, 
of  Indianapolis,  Ind..  $11,825,  and  Iroquois  Iron  Works, 
of   Buffalo,    N.    Y.,    $13,925. 

Marietta,  O. — It  is  reported  that  bids  will  be  opened, 
July  23,  for  $7,404  bonds  for  street  improvements  Carl 
L'ecker,   City  Aud. 

South  Charleston,  O. — It  is  reported  that  bids  will  be 
received,  July  23,  8  P,  M.,  for  $5,500  street  improvement 
bonds,      W,    L,   Wcntz,   Village  Clk. 

Bridgeport,  O. — It  is  reported  that  bids  will  be  opened, 
July  29,  for  $10,000  bonds  for  improving  Howard  St. 
W.  W.  Bragg,  Village  Clk. 

Oberlin.  .J. — It  is  reported  that  bids  are  wanted  by 
the  Village  Council  until  July  27  for  paving  portions 
of  W.  Lorain  and  N.  Professor  Sts.  C.  11.  Snyder, 
Village  Ok. 

Guthrie,    OJSrto.— See   "Water." 

Oklahoma  City,  Okla.—W.  C.  Burke.  City  Engr.., 
writes  that  bids  will  probably  soon  be  asked  for  about 
55,000  »q,  yds.  of  asphalt  pavement  with  6-in.  concrete 
base.  Bids  will  be  received  on  either  hydraulic  or 
Portland  cement.     This  work  will  be  paid    for   in   either 


•  Items   marked  thus  t'f  the  name^  of  parlies  awarded  contracts. 
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gross  or  individual  tax  certificates  against  the  abutting 
property,  payable  in  10  equal  annual  installments,  the 
gross  certificates  bearing  6  per  cent,  and  the  individual 
bearing   7   per  cent,    interest. 

Ashland,  Ore. — It  is  reported  that  bids  will  be  re- 
ceived until  July  30  by  the  City  Council  for  furnishing 
material  and  macadamizing  about  16,860  sq.  yds.,  in- 
cluding grading,  concrete  curbs  and  gutters  and  cross 
walks.  Frank  C.  Kelsey,  Engr.,  504  Columbus  Bldg., 
Portland. 

IVashington,  Pa. — Bids  will  be  received  until  Aug.  6 
by  the  Co.  Comrs.,  at  Washington,  for  improving  road- 
beds, culverts,  etc.,  on  certain  highways  in  the  county, 
in  all  about  13  miles.  Wm.  Wylie,  Co.  Road  Engr.  for 
Comrs. 

Jenkintown.  Pa. — Bids  will  be  received  until  July  29 
by    I  ohn   K.    Leatherman,  Cbmn.   Com.   on   Streets.   Roads 

6  Bridges,  IJoro.  Hall.,  for  the  resurfacing  of  520  lin. 
ft..,  the  macadamizing  of  2,780  lin.  ft.  of  streets  and 
the  laying!  of  500  lin.  ft.  of  brick  or  block  paving  in  the 
Boro.  Ruadach  &  McCracken,  Boro.  Engrs.,  401  Lee- 
dom  St. 

WHUamsport,  Pa. — Bids  will  be  received  by  the  High- 
way and  Sewer  Com.  until  Aug.  3  for  furnishing  the 
following,  to  be  delivered  at  Williamsport:  A  20-h.  p. 
boiler  and  15-h.  p.  engine,  including  fittings;  steam 
■jacketed  asphalt  mixer;  fire  wagon  to  heat  asphalt 
tools;    portable    asphalt    melting    kettle;    sand    drier,    and 

7  or  8-ton  tandem  asphalt  road  roller,  as  advertised  in 
The   Engineering  Record.     Jas.    F.    Fisher,   City   Engr. 

McDonald,  Pa. — Bids  will  be  received  until  July  29  by 
Del  Allison,  Boro.  Qk..  for  grading,  curbing  and  pav- 
ing  a  portion  of  Barr  St. 

Alleghenv.  Pa. — The  City  Counciil  is  reported  to  have 
passed  ordinances  providing  for  the  paving  of  I^trohe 
Alley.  Frazier,  Warner  Sts.,  Motive,  Juno  and  Ram- 
age   Alleys. 

*Clarion.  Pa.—G.  G.  Sloan.  Boro.  Clk..  writes  that 
Johnston  &  Hastings,  of  Brookville.  have  secured  the 
contract  for  paving  Wood  and  Main  Sts..  about  6,200 
cu.  yds.,  excav.,  9,085  lin.  ft.  curb  and  16.780  sq. 
yds.  wire  cut  brick  at  a  total  of  $34,161.  The  other 
bidders  were  McGuire  &  Co.its,  New  Brighton,  $'5,223; 
Frank  J.  Dixon  &  Bro.,  Blairsville,  $37,064,  and  Ros- 
ers   &   Maloney,    Bellaire,   O.,   $43,374. 

Ft.  Grehle,  R.  I.- — Bids  will  be  received  until  July 
31  by  Capt.  Willis  C.  Metcalf.  Q.  M.,  U.  S.  A.,  in 
charge  of  construction,  Ft.  Adams,  for  resurfacing  of 
macadam  roads  and  construction  and  repair  of  catch 
basins    at    Ft.    Greble. 

Galveston,  Tex. — Bids  will  be  received  until  JnW  29 
by  John  M.  Murch.  Co.  And.,  for  paving  the  roadway 
with  vitrified  Tburber  brick  from  35  th  to  39th  Sts., 
anproximately  9.610  sq.  vds..  concrete  curbing  1,580  lin. 
ft.,   and    concrete   sidewalks  on  the  approach    at   37th    St. 

Tazewell,  Va. — It  is  stated  that  bids  will  be  received 
until  July  25  by  E.  V.  Spotts,  Mayor,  for  rebuilding 
part    of    a    macadam    street,    approximately    1%    miles. 

Morgaviown,     tV.     Va. — See     "Sewerage     and     Sewage 

nispo.^al?;.'' 

.'ihawano.  Wis. — Bids  will  be  received  until  Julv  29  by 
the  Com.  on  Streets  and  Sidewalks  (Gustav.  Thomas, 
Chmn.)  for  paving  with  brick  on  a  portion  of  Main  St., 
including  gutters  and  curb. 

*Milwaukee,  Wis. — The  Barber  Asphalt  Co.  is  reported 
to  have  secured  the  contract  for  resurfacing  with  asphalt 
a  portion  of  Jefferson  St.  at  $1.78  per  sq.  yd.,  or  a 
total  of  $15,173-     Bids  opened  July  9  by   Bd.   Pub.  Wks. 

Stevens  Point,  Wis. — It  is  repored  that  bids  will  be 
received  until  Aug.  3  by  the  Bd.  Pub.  Wks.  for  macadam- 
izing, curbing  and  guttering  on  Strongs  Ave. 


POWER  PLANTS.  GAS  AND  ELECTRICITY. 

Notes   Arranged   Alphabetically    by   States. 

St.  Helena,  Cal. — H.  M.  Pittman  is  renorted  to  have 
purchased  property  at  Barro  Station  and  will  establish 
there  an  electric  plant  to  furnish  electric  light  and  power 
to    St.   Helena  and    Calistoga. 

Norwich.   Conn. — The   City  Council  is  reported  to  have 

authorized   the   Gas   and    Electrfc   Comrs.   tp   borrow  $30,- 

000    for    additions    and    extensions    to    the    electric  light 
plant,   extension   of   gas   mains,    etc. 

Washington,   D.   C. — See   "Miscellaneous." 

Calhoun,  Ga. — The  citizens  are  reported  to  have  voted 
to  issue  $12,500  bonds  to  construct  electric  light  plant, 
and  for  water  works  improvements. 

Brunswick.  Ga. — The  City  Council  is  reported  to  have 
granted  F.  D.  M.  Strachan  and  associates  a  40-yr.  fran- 
chise for  an  electric  light  and  gas  plant  and  electric  rail- 
way. 

^Lebanon.  III. — C.  L.  Robinson,  City  Clk.,  writes  that 
the  Atlas  Eng.  Co.,  607  Chemical  BIdg.,  St.  Louis,  Mo., 
has  secured  the  contract  for  furnishing  engine  for  the 
electric  light  plant    (bids  opened  July  8)  for  $2,000. 

*7oliet,  III. — It  is  reported  that  Jas.  O.  Hey  worth, 
Railway  Exchange.  Chicago,  has  been  awarded  contract 
for  construction  of  the  hydraulic  development  of  the 
Economy  Light  &  Power  Co..  of  Joliet,  on  the  Des 
Plaines  River,  9  miles  from  Morris,  III.,  and  that  he 
will  sub-let  contract  for  500,000  cu.  yds.  of  grading 
and   levee  work  required   in  the  development. 

Lafayette.  Ind. — The  Merchants  Electric  Light  &  Htg. 
Co.  is  reported  to  have  on  July  3  let  contracts  for  new 
eouipmeni  and  the  remodeling  of  its  building,  at  a  cost 
of  about  $35,000.  Joshua  Chew  secured  contract  for 
additions  to  plant,  and  the  Lafayette  Eng.  Co.,  of 
Lafayette,    for    the    construction    work. 

Sioux  City,  la. — Bids  will  be  received  until  Aug.  6 
by  the  City  Clk.  for  lighting  the  strrets  with  electric 
light  for  a  period  of  5,  7  or  10  years  beginning  June  i, 
1908.  Tf'ids  to  be  on  moon  and  all  night  schedule  and 
to  provide  for  not  less  than  80  arc  lights  of  2.000  c.  p. 
and  not  less  than  880  incandescent  lights.  Bids  to  be 
on  both  25  and  32  c.  p.  T.  W.  Bayne,  Chmn.  Com.  on 
lights. 


Buckport,  Me.—Thc  Penobscot  Bay  Electric  Co.  is 
reported  formed,  with  a  capital  of  $200,000  to  make, 
generate,  distribute,  supply  and  sell  electricity  for 
heating,  power,  lighting  in  Bucksport.  Orland,  Penob- 
scot, Castine,  Bluehill.  Winterport.  Frankfort.  Stock- 
ton Springs  and  Verona.  Incorporators:  Wm.  M. 
Shaw,  of  Greenville;  Albert  H.  Shaw,  of  Bath,  and 
Melville    H.    Blackwell,    of   Brunswick. 

^  ^Baltimore,  Mrf.— The  Consolidated  Gas  &  Electric  Co. 
ts  reported  to  have  awarded  to  the  Baltimore  Ferro- 
concrete Co.,  of  Baltimore,  the  contract  for  a  power 
house  to  be  erected  at  Westport;  probable  cost,  $170,000. 

Crystal  Falls,  Mich. — Bids  will  be  received  until  July 
2;  (readvertisement)  by  the  City  Council  for  erecting  ao 
addition  to  the  power  station,  as  advertised  in  The  Engi- 
neering Record.      Robt.   Munns,  City  Clk. 

Brainerd,  Minn. — It  is  reported  that  repairs  are  pro- 
posed to  the  municipal  electric  light  plant. 

Minneapolis.  Minn. — The  Minneapolis  Htg.  &  Trans- 
missioon  Co.  is  reported  to  have  petitioned  City  Council 
for  a  franchise  to  tunnel  the  streets  of  city  for  25 
years   for   conduits   in    which   to   transmit   light   and   heat. 

Dmvson,  Minn. — Oscar  Claussen,  of  St.  Paul,  is  pre- 
paring plans  for  water  works  and  an  electric  light 
plant,   to    cost   about   $28,000. 

Hattieshvrg,  Miss. — The  TTattiesburg  Light  &  Power 
Co.,  the  Hattiesburg  Traction  Co.,  and  the  Hattiesburg 
Gas  Co.  are  reported  to  have  been  merged  into  one 
'  cornpany.  the  Hattiesburg  Traction  Co.  The  combined 
capital  is  $300  000,  and  this  will  "be  increased  at  once 
to  $500,000.  Extensive  improvements  will  be  made  in 
the    elcctrjc    light    and    gas   plants. 

*Jackson.  Mo. — Wm.  Paar,  City  Clk.,  writes  that  the 
contract  for  constructing  an  electric  light  plant  and  nump- 
ing  station  (bids  onened  July  10)  has  been  awardpil  to 
the  Electric  &  Steam  Eng.  Co.  T122  Chemical  Bldg., 
St.  Totiis.  for  $32.o-»2.  P.  H.  Porter,  of  Clinton,  Ky., 
also  bid  for  this  work   $:?4,96o. 

IJolden.  Mo. — Bids  will  be  received  until  July  31  by 
O.  G.  Boisseyi.  Mayor,  for  $6.noo  bonds,  th"  oroceeds 
to  be  used   to  enlarge  and  extend   the  electro  light  plant. 

Warrensburg.  Mo.~The  Cas  &  Electric  Development 
Co.,  1328  Chestnut  St..  Philadelphia.  Pa.,  have  sold  the 
nlant  of  the  Magnolia  Light.  Heat  &  Power  Co.  to 
Pniladelnhia  parties.  The  new  company  will  be  known 
as  the  Warrensburg  Light  ^  Power  Co..  and  will  make 
extensive  improvements.  The  Warrensburg  pj^nt  will 
be  operated  by  the  Gas  &  Electric  Developement  Co. 

Tecumseh.  Neb. — 'The  citizens  are  reported  to  have 
votel  on  July  9  to  issue  $16,000  bonds  for  an  electric 
light    plant. 

Fremont..  Neb.~The  City  Council  is  reported  to  be 
con.sidering  the  question  of  reconstructing,  or  building  an 
entirely    new    municipal    water    and    light    station. 

Ashury  Park.  N.  /.— Thp  Town  Councl  is  reported 
to  have  granted  Moore  &  Clarkson  a  franchise  to  con- 
struct and  operate   an   electric  power  plant. 

Nrtcong.  N.  /.—The  Willsbrook  Electric  Light  Co., 
of  Netcong,  is  reported  incorporated  to  generate,  etc., 
electric  current  for  licrbt.  heat  and  power;  capital.  $30.- 
000.  Incornorators:  J.  S.  Kennedy,  H.  H.  Neiden,  and 
n.    M.    Cook,    of   Stanhope. 

Madison.  N.  J. — *rhe  Town  Council  is  stated  to  have 
passed  a  resolution  on  .Tulv  9  calling  for  a  renort  on  the 
advisability  of  changing  the  lighting  system  from  i.too 
to   2,200    volts. 

*Rosehank,  S.  I.,  N.  K— The  Commercial  Constr. 
Co..  1T4  E.  28th  St..  N.  Y.  City,  has  secured  the  con- 
tract for  iiiistalline  electric  euinment  in  addition  to  and 
alteration  in  School  T3.  Rosebank.  for  :';ro,o78  (bids 
onened  T.ily  8  b"  C.  B.  T.  Snvder  Sunt  School  Bides., 
N.  Y.  Citv).  GHffin  $'  Co..  N.  Y.  City,  bid  for  this 
"'ork  $t 0,399.  and  T.  Fred  Jackson,  Inc.,  N.  Y.  City, 
$10,207. 

Oswego.  N.   K.— Thos.  N.  Devine,  City  Clk..  writes  that 

plans  IT"  now  being  prenared  for  power  house  to  be 
f-rcrtTl  in  c^nnecti^n  with  high  dam.  Fnr  furf'er  in- 
formation  address   F.   W.   Ormsby,   Supt.   Water   Wks. 

Cleveland  Heights.  O. — Bids  will  be  received  until 
Aug.  6  by  Wm.  G.  Phare.  Village  Clk  (Fairmount 
P.  O),  for  furnishing  material  and  lightning  certain 
streets  and  roads  in   Euclid  Heights  allotment. 

Mosquife,    Ore. — See    "Water." 

Lehnrton,  Pa. — Bids  will  be  received  until  Attg.  31  by 
the  Police  Com.  (Geo.  D.  Krause,  Chmn.)  for  street 
lighting.  Bids  are  to  be  submitte-d  on  2  nronositions  and 
are  to^  he  for  lightir-jr  everv  night  and  all  night,  the 
propositions  being  as  follows:  For  a  term  of  one  year,' for 
150  or  more  arc  lights  of  2.000  c.  p.  C7.5  amperes.  72 
volt)  ea. .  enclosed  ares,  and  1 50  or  more  series  incan- 
descent lights.  24  c.  p.  (t.t2  amneres.  72  vnlt)  ea.,  also 
on   a    5-year   contract,    same  number   of  lights. 

Britton.  S.  D. — Bids  will  h"  received  until  July  29  by 
AT.  S.  Woodqrd,  Co.  /\ud.,  for  electric  fixtures,  'etc.,  in 
the   Court  House. 

Gary.  S.  D. — The  question  of  constructing  an  elec- 
tric   light    plant    is    reported    under    consideration. 

Platte,  S.  D. — ^John  Alsher.  of  Wagner,  is  reported 
to  have    secured   a    franchise    for   an   electric    light   plant. 

Montcrev.  Tenn. — The  citizens  are  reported  to  have 
voted  to  issue  $25,000  bonds  for  water  works  and  an 
elctric    light    plant. 

Bi^  St^rin^.  Tex.- — The^  electric  light  plant  owned  by 
L.  L.  Stephenson,  of  Big  Spring,  is  reported  to  have 
been    destroyed    by    fire. 

Stephenville,  Te.v. — The  Stephenville  Light  &  Water 
Co.,  of  Steph-nville.  has  T^een  incorporated,  with  a  capital 
of  $10.0-^0.  by  C.  H.  Bencini,  D.  H.  Burroughs  and 
W.   D.    Head. 

Terrell.  T'*x. — A,  M.  Woolv.  Citv  Secy.,  writes  that  the 
citizens  on  July  9  vot_''d  to  issue  $15,000  bonds  for  con- 
structing an   electric   light  plant. 

Wharton.  Tex. — _H.  P.  Phiel,  Sr.,  of  Fredericksburg, 
Tex.,  is  r/^norted  inter"<!ted  in  the  construction  of  an 
electric  light   plant  in   Wharton. 

Waco,   Tex.—The  Home  Light  &  Power  Co.  is  reported 


incorporated,  with   a  capital  of  $25,000,  by  C.  R.  Boyton, 
M.    L.    I.ane  and  others. 

Toyah,  Tex. — The  Toyah  Electric  Light  Co,  is  reported 
organized  to  operate  an  electric  light  plant  on  Toyah. 

Chewlah,  Wash. — It  is  stated  that  bids  arc  wanted 
uqtil  Aug.  I  for  constructing  water  works  and  electric 
plant.     F.  C.   Ranch,  Town  Ok. 

Tacoma,  Wash. — We  are  informed  that  no  bids  were 
opened  on  July  3  for  the  proposed  municipal  power  plant, 
steam,  gas  or  hydraulic.  New  bids  will  be  received  until 
July  31  by  Owen  Woods.  Comr.  of  Pub.  Wks.  The  plant 
will  have  a  capacity  of  not  less  than  4,000  h.p.  Con- 
tractors to   furnish  their  own   plans. 

Ashland,  Wis. — It  is  reported  that  biids  are  wanted 
Aug.    I    for    a   municipal   electric   light   plant. 

Burkhardt,  Wis.— The  Burkhardt  Mill  &  Electric  Power 
Co.  is  reported  incorporated,  with  a  capital  of  $50,000,  by 
Chris.    Frank    P.    and    Bertha    Burkhardt. 

Hamilton,  Onf.— Bids  will  be  received  until  Aug.  6  by 
S.  H.  Kent,  City  Clk..  for  supplying  and  lighting  600 
or   more    gas   street   lamps. 

Windsor,  Ont. — The  plant  of  the  Windsor  Gas  Co.  is 
reported     to     have    been    wrecked     by     an     explosion     on 

July    14. 

Chatham.  Ont. — This  city  is  reported  to  be  applying 
to  the  Ontario  Ry.  and  Municipal  Board  for  oermfssion 
to  submit  a  by-law  to  the  people,  providing  for  an  ex- 
penditure    of     $15,000     for     extension     of     electric    light 

system. 

ELECTRIC  RAILWAYS. 

Notes   Arranged    Alphabetically    by    States. 

Little  Rock.  Ark.—Ji  is  said  that  the  Little  Rock  Ry. 
Co.  (R.  T.  Baise,  Ch.  Engr.),  will  spend  about  $350,- 
000  in  betterments  aside  from  equipment  by  the  end 
of  the  present  year  if  existing  plans   are  carried   out. 

*Los  Angeles.  Cal. — The  Hueneme,  Malibu  &  Port 
Los  Angeles  R.  R.  Co.  is  reported  to  have^  awarded 
contract  to  W.  K.  Peasley  for  the  construction  of  5 
miles    of    railroad    along    the    beach    in    the    direction    of 

Wntura. 

Oakland,  Cal. — It  is  reported  that  the  City  Council 
has  granted  to  the  Oakland  Traction  Co.  a  franchise 
for  a  single  or  double-track  railway  line  in  Lake 
Shore  and  T^ke  Park  Aves.,  connecting  with  the  Grand 
Ave.    line.  * 

*San  Mateo,  Cal. — Peter  Thorsen  and  J.  Johns,  of 
the  San  Mateo  Constr.  &  Contr.  Co.  are  stated  to  have 
petitioned  the  Bd.  of  Trustees  for  a  franchise  to  oper- 
ate electric  cars  in  the  town  and  to  Burlingame  by  means 
of  the  underground  conduit  system.  The  name  of  the 
company  is  to  be   the   People's  Ry.   Co. 

Bridgeport,  Conn. — A  resolution  incornorating  the 
Bridgeport  &  Danbury  Electric  Rv.  to  build  an  electric 
road  in  Connecticut  is  stated  to  have  been  passed  by  the 
T>egislature.      Capital,    $1,500,000. 

Atlanta.  Ga. — A  charter  is  stated  to  have  been  nranted 
hv  the  Secretary  of  State  to  the  Tennessee  &  Georgia 
Interurban  Ry.  Co.  The  proposed  line  starts  at  Ross- 
ville  and  runs  through  Chirkamauga  Park  to  Ringgold 
?nd  Catoosa  Sprinqs.  a  distance  of  about  25  miles. 
Capital,  ^500  000.  Incorporators:  Tas.  C.  Brvan.  Jas.  L. 
Jones.  W.  E.  Biggers.  W.  H.  Paine.  Jr.,  Chattanooga, 
and   others. 

Tifton,  Ga. — The  Citv  Couneil  is  reported  to  have 
p-ranted  a  franchise  to  L.  P.  Thurman.  I.  W.  Myers, 
W.  W.  Banks.  O  Daniel.  J.  E.  Cochran.  F.  F. .  Bussey 
and  J.  J.  L.  Phillips  *o  conptrnct,  own  and  opTate  an 
electric    line    through    the   principal    streets   of  Tifton. 

Rrun.'Twick,  Ga. — See  "Power  Plants,  Gas  and  Elec- 
tricity.*' 

Chrltman.  III. — The  City  Council  is  reported  to  have 
pTanted  a  franchise  to  the  Paris  *  Northern  Ry  Co. 
The  road  will  enter  the  city  on  McKinley  and  follow 
Illinois  St.  to  the  city  limits. 

Evanston.  III. — The  Evanston  Conncil  i=  stated  to 
have  granted  a  franchise  to  the  Chicao-o  Consolidated 
Trartion  Co.  fj.  M  Roach.  Gen.  Mgr.,  Chicago),  to  ex- 
tend  its  tracks' in   North    Evanston. 

Chicago,  Ill.~The  Council  is  reported  to  have  nassed 
the  Milwaukee  &•  St.  Paul  ordinance.  It  allows  the 
railroad  to  electrify  its  Evanston  branch  north  of  Wil- 
son Ave.  so  as  to  carry  the  cars  of  the  Northwestern 
Elevated    to    the    city    limits. 

Gary.  Ind. — The  Town  Bd.  is  renorted  to  have  granted 
a  franchise  to  Frank  Gavitt  and  associates,  of  Whit- 
ing, for  street  railway  lines  on  Broadway,  5th  and  nth 
Aves..    in    this    city. 

Indianapolis.  Ind.— The  Tndianapol-s  Traction  &  Ter- 
minal Co.  (Thos  B.  McMath,  Ch.  Engr.).  is  stated  to 
have  secured  additional  property  joining  the  terminal 
station,  vhich  completes  the  possession  of  the  entire 
snupre.  The  companv  will  c-ect  thTeon  additional  train 
sheds,    an    express    depot    and    additional    freight    houses. 

Columbus.  Ind. — After  considering  a  petition  of  the 
Indiinapolis  Columbus  S-  Southern  Traction  Co.  ^A.  A. 
Anderson.  Gen.  Mgr.).  for  a  franchise  over  2d  St.,  the 
City  Council   granted  the  same. 

Sapulpa.    Ind.    Ter. — The  citizens  of  Sapulpa  are  stated 
to   have   closed    a   del   with    E.    C.    Revnolds   to   build   an 
electric    railway    in    Sapulpa    and    to    the    oil    fields    south-  . 
ep.st  of  here. 

*  Atlantic.  la. — The  Atlantic.  Northern  &  Southern  R.  P. 
Co.  is  stated  to  have  awarded  the  contract  for  the  grade 
work  on  the  new  railroad  to  Tompkins  to  Fitzgerald  & 
Peterson,  of  Omaha,  Neb.,  at  18  cts.  per  cu.  yd. 

Brun.<iwick.  Md. — The  Town  Council  is  stated  to  have 
granted  a  franchise  for  the  use  of  certain  streets  of 
the  town  to  the  Brunswick  &  Middle  town  Rv.  Co.  It 
is  tlie  intention  of  the  c^nmnnv  to  build  an  electric 
line  from  Brunswick  to  Middle  town  by  way  of  the 
"Maryland  Tract,"  which  will  intersect  tlie  Frederick 
&•   Middlctown  line   at  Middletown. 

*Mankato.  Minn. — Tf  is  stated  that  the  Knox  Constr. 
Co.,  of  Chicago,  will  build  the  line  for  the  Mankato 
Electric    Traction    Co. 


'  Items    marked    thus    civc    the   nnmc.K    of   hnrtirt    mimrdpd    mntmrit 
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HatlUsbmrt.  Mitt.— See  -Tmnr  Pbats.  Gu  and  Elec- 
tridty." 

Stm  Brmmtwiet,  N.  J.— The  County  Freeholders  »re 
Mated  to  have  on  third  final  reading  the  ordinance  giv 
ioc  the  Jcracy  Central  Traction  Co.  (F.  L.  Bangs,  Supt, 
KeTport)  the  richt  of  way  over  the  county  bridge  across 
the  Raritan,  hemnu  South  .\niboy  and  Perth  Amboy, 
thva  cninc  the  company  entrance  to  Perth  Amboy. 

Jamtammm,  N.  Y. — It  i*  reported  that  the  Chautanqna 
Traetioa  Co.  (C  J.  Griffith,  Ch.  Engr.).  will  loon  b^n 
dooUe-tracinnc  its  entire  line  from  Jamestown  to  West- 
ield. 

Crret*.  N.  Y. — The  Rochester  Ry.  Co.  (R.  E.  Dan- 
lorth.  Gen.  Ifgr..  Rochester),  is  stated  to  bare  re- 
cehred  from  the  Highway  Comn.  of  Greece  a  franchise 
to  lay  a  double^^radc  electric  railway  from  the  inter- 
atction  ot  Lake  Ave.  and  the  Ridge  Rd.  along  the 
middle  of  the  Rid^e  Rd.  to  the  tracks  of  the  New 
Yort   Centra!'*  Charlotte  branch. 

Onti^,  N.  Y. — It  has  been  definitely  announced  by 
the  Utica  ft  Mohawk  Valley  Rt.  (C  L.  Allen.  Gen. 
Mgr.,  Utica)  and  all  the  other  electric  systems  in  Cen- 
tral New  York  that  the  Andrew-Vanderbilr  syndicate 
wnold  bnild  an  electric  road  from  Rome  to  Oneida. 
FimncUacs  have  already  been  secured  and  plans  made 
for  the  roate.  It  is  expected  that  the  new  line  which 
the  Andrews-Vanderbilt  interests  propose  to  build  will 
follow  the  route  laid  out  by  the  defunct  Rome  &  Oneida 
Ry.  Ca 

Othhomui  Ciiy.  0»/o.— It  is  stated  that  the  Okla- 
bema  City  St.  Ry.  Co.  (Chas.  W.  Ford.  Gen.  Supt), 
will  erect  its  own  power  house  and  expend  about  $175,- 
oeo  in  the  installment  of  machinei^  and  the  erection 
of  the  building.  The  dimensions  of  the  structure  will 
be  96x103   ft. 

Frtelamd  Pa.—The  Lehigh  Traction  Co.  (A.  Markle, 
Gen.  Mgr.),  Haxeltonl.  is  reported  to  have  decided  to 
extend  the  trolley  tracks  to  Front  St.  It  was  also  de- 
cided to  erect  a  freight  station  on  Centre  St.  between 
the   Lehigh  Valley  sution  and   Front   St. 

Dam^kim,  Pa. — The  Borough  Council  is  stated  to  have 
gnated  the  right  of  way  to  the  Central  Pennsylvania 
Traction  Co.  fW.  1.  Calder,  Secy.,  Harrisburg).  to  en- 
ter the  borough.  The  consent  of  the  abutting  property 
owners  must  also  be  secured,  and  as  soon  as  this  is 
done  the  company  will  then  extend  its  line  from  Rock- 
ville  to  Dauphin. 

Carmiehatls,  Pa. — The  Council  is  stated  to  have  granted 
a  franchise  to  the  Masontown,  Smithfield  &  Browns- 
ville St  Ry.  Co.  The  course  of  the  road  is  not  yet 
decided  upon  but  engineers  will  be  put  to  work  im- 
mediately and  lines  will  be  run  from  Masontown  to 
Cannichaels,  then  by  way  of  Jefferson  to  Wayncsburg; 
also  from  Carmichaels  through  Clarksville  and  Zollars- 
ville.  thence  via  Ellsworth  to  the  river.  It  is  the  in- 
tention of  the  company  to  eventually   reach   Pittsburg. 

F».  Worth.  Tei. — It  is  stated  that  the  building  of  an 
mtemrban  electric  railway  between  Ft  Worth  and  Min- 
eral Wells  it  being  promoted  by  Gid.  R.  Turner,  of 
New  Orleans.  The  disunce  between  the  two  towns  is 
about  37   miles. 

It  it  reported  that  plans  are  being  made  for  bund- 
ing an  interurban  railway  between  Ft.  Worth  and  Den- 
ton, a  distance  of  about  30  miles.  N.  M.  Lee  is  re- 
ported interested. 

Sam  it  arm,  Tejr.— The  San  Marcos  &  Luling  Inter- 
nrhnn  Ry.  Co.  is  stated  to  have  revived  its  project  of 
bmlding  an  electric  railway  between  San  Marcos  and 
La  ling. 

Sherman.  Ttx. — At  a  meeting  of  the  City  Council 
a  franchise  to  Frank  Gavitt  and  associates,  of  Whit- 
WBe-Whitesboro-Sherman  Interurban  to  enter  the  city 
and    mn    over    certain    streets.      John    King,    Gen.    Mgr. 

Salt   Lake   City.    Utah.— See    "Business    Buildings." 

Battard.  Wath.—Tbe  Loyal  Street  Ry.  Co.  is  reported 
to  hare  deaded  to  extend  the  system  to  Golden  Garden 
BetMdt 

Centratia.  Wath. — The  City  Council  is  reported  to 
have  granted  the  Centralia-Cbehalis  Electric  Ry.  &  Power 
Co.  a  franchise  whereby  it  will  construct  an  electric 
railway  between  Centralia  and  Chehalis. 

WMa    Walla,    Waah. — Having    organized    as    a    trans- 
corporation,  the  directors   of   the   Walla  Walla 
nty   Fair    Asaociation    are   stated    to   have   decided    to 
t    formal    request    to    the    City    Council    for    a    fran- 
cMae    to    bnild.    operate    and    condtict    a    street    railway 
in  Walla  Walla. 


Spatame,  Watk. — The  County  Comr*.  are  stated  to 
have  granted  a  {ranebite  to  the  Spokane  Traction  Co. 
to  baud  a  Hue  acrois  Monroe  Park  north  of  the  city. 
TW  propoacd  Bne  wOl  be  an  extension  of  the  Traction 
Co.'t  Pom  St  tine,  which  at  present  stops  at  Pott  and 
Garland. 

Si.  Clharimet.  0«(.— It  is  lUted  that  the  Niagara,  St 
Catharine*  ft  Toronto  Ry.  Co.  proposet  to  huild  ex- 
tantioaa  daring  the  present  teason  from  St  Catbariitet 
to  Kiagara-on-Uc-I-alie.  Welland  and  Grimsby  Park.  The 
dectric  line  is  to  be  extended  from  Niagara  Falls  to  Ft. 
Erie. 

RAILROADS. 

Netet   Arramtei    Alphabetically   by   Stalti. 

'Cairo,  lit. — Contract*  for  work  on  the  first  section  of 
the  Cairo  ft  Tetuie**ec  R.  R.,  which  will  run  from 
Wycliffe,  Ky.,  to  Bristol,  Tenn..  are  reported  to  have 
been  awarded  to  the  Cairo  ft  Atlantic  Constr.  Co.;  the 
section  contracted  for  being  from  Wycliffe  to  HoiJdns- 
ville,  Ky.  a  distance  of  about  108  miles;  total  distance 
of  entire  liae  proposed  will  be  461  miles.  The  road  will 
cros*  Ohio  River  from  Cairo  to  Wycliffe,  and  run  ea*t 
near  the  •oothern  border  of  Kentucky,  paating  through 
Mayfield,  Marrav,  Ctdia,  Hopkintville  and  Elkton.  The 
line  will  cros*  Tenoe**ee  River  over  a  bridge  3,000  ft. 
long,  and  the  Cnmberiaiid  River  over  a  bridge  of  t,eoo 
ft.  L.  W.  Goods,  Pret.  New  York,  N.  Y.;  Chas.  H. 
Delano,  Gen.  Mgr.,  Hsyfidd,  Ky.  . 


railwav  contractors  who  would  accept  about  40  per  cent, 
cash,  balance   in  bonds,  to  build  a  steam  railroad. 

'Buffalo  N.  Y. — The  Grade  Crossing  Comn.  on  July 
13  opened  bids  for  the  city's  share  of  work  neces- 
sary in  the  abolition  of  the  crossings  on  the  New  York 
Central  R.  R.  at  Bway.  and  Bailey  Ave.  (Main  Line) 
and  the  Belt  Line  grade  crossings  of  the  same  road 
from  Kensington  to  .\mhcrst.  and  recommended  that  the 
contract  be  let  to  John  Johnson.  548  Perry  St.,  for 
reinforced  concrete.  He  bid  for  Group  i,  $135,016,  and 
Group  a,  $113,785. 

Pawhiska,  Okla. — A  charter  has  been  granted  to  the 
Oklahoma  &  Golden  City  Ry.  Co..  with  headquarters  at 
Pawhuska.  Okla.;  Golden  City  anad  Jefferson  City.  Mo., 
and  with  $12,000,000  capital  stock  to  build  a  line  270 
miles  northeast  from  Pawhuska  through  the  Osage. 
Cherokee.  Peoria  and  Quapaw  Indian  Nations,  and 
through  the  counties  of  Newton,  Jasper,  Barton,  Dade. 
Cedar,  Polk.  Hickory,  Camden,  Morgan.  Miller  and 
Cole,  in  Missouri,  to  Jefferson  City,  with  a  branch 
line  of  75  miles  from  Jefferson  City  through  Hickory. 
Polk.  Dallas  and  Greene  counties,  in  Missouri,  to 
Springfield.  Incorporators:  O.  A.  Wheelock  and  W. 
K.  Palmer.  Kansas  City.  Mo.:  A.  L.  Bauer,  Jefferson 
City;  John  A.  Greisl,  Golden  City;  E.  M.  Dempsey  and 
others,    of    Pawhuska. 

Witkesbarre,  Pa. — Edwin  B.  Morgan,  of  Wilkcsbarre,^ 
Chmn.  Grade  Com.  of  Council,  is  reported  to  have  un- 
der  consideration  the  selection  of  two  engineers  to  come 
to  Wilkesbarre  and^  suggest  best  plan  in  the  interest  of 
the   city   for  the   elimination   of   grade  crossings. 

Taylor,  Tex. — The  Taylor,  Somerville  &  Gulf  Rv.  Co. 
has  been  incorporated  to  construct  a  railroad  from  Taylor 
southeast  via  Lexington  to  Somerville.  a  distance  of  60 
miles.  Capital,  $60,000.  T.  A.  Thompson,  of  Taylor, 
Tex.,  is  Pres.  and  Gen.  Mgr. 

Canvon  Citv,  Tex. — ^The  Canvon  Citv  &  Northwestern 
Ry.  Co.  is^  reported  incorporated,  to  build*  a  railroad  from 
Canyon  Citv  to  Yarnall,  a  distance  of  about  30  miles. 
Capital,  $100,000.  Incorporators:  L.  G.  Conner,  W.  F. 
Heller,  J.  M.  Black  and  others,  of  Canyon  City. 

IVaco,  Tex. — The  Waco.  Hamilton  &  Brownwood  R.  R. 
Co^.  has  been  incorporated,  with  a  capital  of  $120,000,  to 
build  a  railroad  from  Waco  to  Brownwood,  Tex.,  a  dis- 
tance of  t3o  miles.  Incorporators:  Jas.  B.  Baker,  J.  S. 
Mcl^ndon,  Sam  Sanger,  of  Waco,  and  others. 

Gainesville,  Tex. — The  Gainesville  &  Texas  Southwest- 
ern Ry.  Co.  has  been  incorporated  with  a  capital  of 
$100,000.  to  build  a  railroad  from  Gainesville  to  Mineral 
Wells,  a  distance  of  80  miles.  Incorporators:  E.  C.  Bell, 
of  Toledo.  O.:  E.  M.  Wickey.  of  East  Chicago,  Ind. ; 
W.  W.  Newberry,  of  Chicago,  III.,  and  others. 

Bremerton,  Wash. — See  "Public  Buildings." 

PUBLIC    BUILDINGS. 

Holes   Arranged   Alphaheticatty    by    States. 

Redwood  CM'.  Cat. — It  is  stated  that  bids  are  wanted 
July  27  by  los.  H.  Nash.  Clk.  E."d.  Superv..  for  erecting 
a  court  house.  Glenn  Allen,  Archt.,  330  "Turk  St.,  San 
Francisco. 

Denver,  Colo. — Plans  and  specifications  for  the  public 
bathhouse  to  be  located  at  20th  and  CurtTs  Sts..  it  is 
stated,  are  nearly  completed  and  will  in  a  few  days  be 
submitted  to  the  r."d.  of  Pub.  Wks.  for  approval. 
When  completed  the  bathhouse  will  cost  In  the  neigh- 
borhood  of  $75,000. 

Hartford.  Conn. — Bids  will  be  received  until  July  25 
by  the  Bd.  Contract  St  Supply  das.  P.  Berry,  Secy., 
pro  tern),  for  furnishing  material  and  making  repairs 
to  the  City  Hall.  Brockleshy  &  Smith,  Connecticut  Mu- 
tual  BMg.,  archts. 

'Bridgeport.  Conn.- — Contracts  have  been  awarded  by 
th"  Co.  Comrs.  for  the  erection  of  the  addition  to  the 
iiil.  according  to  reports,  !>s  follows:  S.  W.  Hubhell 
Bldg.  Co..  1660  William  St.,  masonry.  $18,356;  car- 
pentry. $8,570,  C.  S.  Eames.  6^4  Wafer  St.,  plumbing, 
$8,222;  the  Heinecke  Co..  New  York,  smokestack.  $1,290; 
Tl.  C.  Gould,  slating,  $1,040:  Lovering  &  Garrigues, 
New  York,  structural  steel,  $2,777-  United  Illuminat- 
ing Co..  _  electric  wirinc.  $2,477;  Stewart  Jail  Works, 
Cincinnati,   O.,   cell    work,    $30,480. 

Hartford,  Conn. — See  "Paving  and  Roadmaking." 

lyashinelon.  D.  C. — Bids  will  he  received  until  Julv 
IT  by  Elliott  Woods.  Supt.  U.  S.  Capitol  Bldgs,  and 
riroundq,  Washington,  for  steel  shelving  enuipment  for 
the  office  of  the  Cl'-rk  of  the  Supreme  Court  of  the 
Dist.  of  Columbia.  Separate  bids  will  he  received,  same 
time  and  place,  for'  marble  floors  for  stair  halls. i  stair 
eflS'-s,  wall  bases,  etc.,  House  of  Representatives  Office 
Bldg.  Plans  for  the  marble  work  can  be  secured  on  a 
*  deposit  of  $25. 

Augusta.  Ga. — It  is  stated  thj^  a  committee  has  been 
appointed  to  secure  plans  for  a  city  hall  to  cost  $200,000. 

Atlanta,  Ga — W,  B.  Cummings,  Chief  of  Fire  Dept., 
writes  that  the  contract  for  erecting  fire  station  on 
North  Ave.  fbids  opened  Tuly  6).  hat  b'.en  awarded 
to  Gude  ft  Co..  Prudential  Bldg.,  Atlanta. 

Chtcogo,  til. — The  West  Park  Comrs.,  if  is  stai'd.  have 
had  plans  prepared  for  2  field  houses  to  V  erected  in  th- 
new  park  to  be  constructed  on  West  Oiicago  Ave.  and 
Noble  St  The  South  Park  Comrs.  ar*  reoort-d  to  have 
had  plant  prepared  for  a  3-storv  field  house  to  h" 
erected  at  Wentworfh  Ave.  and  26th  St.  at  a  cost  of 
$100,000. 

It  is  reported  that  the  E.  P.  Starbere  Co..  H9  La 
Salle  St.,  obtained  the  general  contract,  except  for 
plumbing  and  heatinc.  for  the  Georr-  Smith  annex  to  St. 
Luke's  Hosoital,  to  he  built  on  Michigan  Ave.  and  14th 
St  It  will  he  6  stories  high,  t2«xi35  feet,  of  fireproof 
steel   construction,  and   will    cost   $50,000. 

'Lafayette,  Ind. — Joshua  Chew,  of  T..afayetfe,  is  re- 
ported to  have  s*cured  the  contract  to  erect  a  hospital 
at   the    Soldiers'    Home    at   $44,300. 

Jtiehmond,  Ind — It  is  stated  that  a  vacuum  heat- 
ing svstem  Is  to  be  installed  in  the  Eastern  Indiana 
Hospital   for   the  Insane,  the  cost  to  be  $5,000. 


New  York,  N.  Y. — ^We  are  informed  that  E.  Sheridan, 
17   Bway.,   N.   Y.   Oty,   wovid  like   to  correapond  with 


Indianapolis.    Ind. — The    Bd.    of    Mgrs.    of    the    Metho- 
dist   Hospital    contemplate    erecting   a   $100,000    hospital. 


Ft.  Dodge,  la. — The  Franciscian  Sisters  are  said  to  be 
contemplating  the  erection  of  a  hospital  here  to  cost 
$100,000. 

*Aff.  Pleasant.  la. — The  Bd.  of  Control  is  stated  to 
have  been  awarded  to  W.  W.  Welch,  of  Clarinda,  the 
contract  for  the  new  woman's  infirmary  at  the  Mount 
Pleasant  insane  hospital;    cost,  $58,000. 

'Wellington,  Kan. — The  contract  for  the  erection  of 
the  new  city  hall,  it  is  reported,  has  been  let  to  Chino- 
weth  &  Winger  for  $23,000. 

Louisville,  Ky.— D.  X.  Murphy  &  Bro.,  250  sth  St., 
arc  stated  to  have  prepared  plans  for  the  east  wing 
which   is   to   be   erected   to   the   Childrens'    Free   Hospital. 

Loui-nille  Ky. — The  Bd.  of  Trus.  of  the  Louisville 
Free  Public  Library,  it  is  stated,  has  decided  upon  a 
site  on  Hancock  St.  on  which  to  erect  in  the  fall  the 
Germantown    Branch,   at  a  cost  of  $25,000. 

'Shreveport.  La. — ^The  Southern  Constr.  Co.,  of  St. 
I^uis.  Mo.,  is  stated  to  have  secured  the  contract  to 
erect  the  City  Hall  at  $85,500. 

Minden.  La.— "Dr.  Longino  is  reported  Pres.  Of  a  com- 
pany which  proposes  erecting  a  sanitarium  here.  Capi- 
tal $25,000. 

daltimore,  Md. — The  following  ar&  the  bids  opened  oit 
Tuly  10,  at  the  office  of  the  Superv.  Archt.  Treas.  Dept, 
Washington,  D.  C,  for  new  plumbing  system,  etc.,  in 
the  U.  S.  Court  House  and  Post  Office  Bldg.  at  Balti- 
more, and  extension  thereto:  Newport  News  Htg.  & 
PImbg.  Co.,  Newport  News,  Va..  $33,285;  Enterprisi.- 
Steam  &  Hot  Water  Hty  Co.,  Baltimore,  $38,000,  and  H. 
H.  Rothrock  &  Co.,  Baltimore.  $36,998. 

•The  contract  to  erect  a  shop  at  the  city  jail  is  re- 
ported awarded  to  Milton  C.  Davis,  140  W.  Fayette  St., 
at  $40,925. 

Bids  will  be  received  until  Aug.  7  by  Bd.  of  Awards 
(J.  Barry  Mahool,  Pres.)  tor  erecting  a  public  comfort 
station  on  center  market  space,  on  Baltimore  St.  Eugene 
Levering,    Pres.    Free   Pub.    Bath  Comn. 

Ft.  Brady,  Sault  Ste.  Marie.  Mich. — Bids  will  be  re- 
ceived by  Lieut  Donald  W.  Strong,  Q.  M.,  U.  S.  A., 
until  July  30  for  furnishing  material  and  installing  steam 
heating  in  8  sets  of  quarters,  as  advertised  in  The  Engi- 
neering Record, 

Lansing,  Mich. — The  State  Bd.  of  Agriculture  has 
accepted  plans  for  an  agricultural  building  which  will 
cost   $130,000. 

'Kalamazoo,  Mich. — The  following  are  reported  to  be 
the  bids  received  recently  for  erecting  a  central  fire 
station:  G.  Van  Eck,  $19,800  (awarded  contract); 
Scheid  &  Harder,  $19,983;  David  Walton,  $20,572; 
Rickman  Bros.,  $20,790;  Jas.  Robinson,  $21,000;  Oliver 
&  Bartlett  are  stated  to  have  secured  the  contract  for 
plumbing  and  heating  at  a  total  of  $1,582. 

Minneapolis,  Minn. — Bids  will  be  received  until  July 
z-\  by  the  Bd.  of  Charities  and  Corrections  (W.  P.  Bar- 
ton, Secy.)  for  making  alterations  to  the  Central  Police 
Station. 

Duluth,  Minn. — David  Burnham  &  Co.,  of  Chicago, 
111.,  it  is  stated,  have  been  engaged  as  consulting  archts. 
for  the  court   house. 

Cass  Lake,  Minn. — Bids  will  be  received  until  July  27 
by  the  Village  Council  (C.  E.  Taplev,  Pres.!,  for  erect- 
ing a  lockup  and  fire  hall  combined.  J.  W.  Koir- 
st.idins.  Village  'Recorder.  Dempsey  &  Daugherty,  510 
Globe  Bldg.,  Minneapolis,   Archts. 

Minnehaha,  Minn.- — Bids  will  be  received  until  Aug.  r3 
bv  the  Bd.  of  Trus.  of  the  Minnesota  Soldiers'  Home  at 
Minnehaha  (address  to  S.  H.  Towler,  Pres.,  123  Nicollet 
Ave.,  Minneapolis),  for  ,i  boilers,  ea.  to, be  72  in.  x  t8 
ft;  to  be  made  of  the  best  quality  J/2.in-  o^ien  hearth 
firebox  steel,  the  tensile  strength  to  be  not  less  than 
57,000  lbs.  nor  more  than  62,000  lbs.  per  sq.  in.,  and 
to  be  capable  of  carrying  150  lbs.  steam  gauge  pressure. 
Bids  are  to  be  submitted  on  the  following  types:  Self- 
stoking,  down  draft,  extension,  shaking  grate,  and  stan- 
dard  stationary   grate. 

Jackson,  Miss. — ^Bids  will  be  received  at  the  office  of 
Jas.  Knox  Taylor,  Superv.  Archt.  Treas.  Dept.,  Wash- 
ington, D.  C,  until  Aug.  22,  for  construction  of  an 
addition  to,  and  the  remodeling  of  IT.  S.  Postoffice  and 
Court  House  at  Jackson,  including  plumbing,  gas  pip- 
ing,   heating   apparatus,    electric    wiring    and    conduits, 

'Jefferson^  Barracks.  Mo. — The  contract  to  erect  the 
$75,000  sanitary  hospital  at  this  post  (bids  for  which 
were  received  Tune  i)  is  stated  to  have  Tieen  awarded 
to   the    Hiram    Lloyd    Constr.    Co.,    of   St.    Louis,    Mo. 

Omaha,  Neb. — It  is  reported  that  plans  will  soon  be 
ready  for  contractors  to  submit  bids  for  the  main  build- 
ing of  the  Clarkson  Memorial  Hospital  at  21st  and 
Howard   Sts,     Probable  cost,  $50,000. 

David  City,  Neb. — It  is  stated  that  steps  are  being 
taken   to   erect   a  library   to  cost   $20,000. 

'Nezvton.  N.  J. — The  contract  to  erect  an  additional 
floor  to  the  quarters  of  the  County  Clk.  and  Surrogate, 
it  is  stated,  has  been  awarded  to  O'Donnell  &  McMani- 
man,   of   Newton,    at   $12,782., 

Oiisville.  N.  V.— Bids  will  be  received  until  July  30 
by  the  Bd,  of  Health  of  New  York  City  (Thos.  Darl- 
ington, M.  D.,  Pres.),  for  furnishing  materials  and 
installing  tubular^  boilers,  laundry  machinery  and  equip- 
ment, together  with  all  necessary  steamfitting  and  other 
work  incidental  thereto,  in  the  laundry  building  nn  the 
grounds  of  the  Tuberculosis   Sanitorium,   at   Otisville. 

Ne-w  York  N.  Y. — The  following  are  the  bids  opened 
on  July  10  by  John  F.  Ahearn,  Pres,  Manhattan  Boro.. 
for  furnishing  material  (except  plumbing  work)  and 
erecting  public  bath  at  5  and  7  Rutgers  PI..  Boro.  of 
Manhattan:  T.  T.  Nesbitt  Co..  116  Nassau""  St..  $163,- 
400.   and    L.    A.    Burke  &   Co..   25   W.    42d   St.,   $175,000. 

The  following  are  the  bids  opened  same  time  and 
place  for  plumbing  in  bath  building  at  5  and  7  Rut- 
gers PI.,  (a),  plumbing:  (b).  rock  excav.  per  cu.  yd.: 
John  Spence,  Jr..  215  W.  125th  St.,  a,  $22,944;  b,  t 
ct. ;  Geo.  E.  Gibson,  511  Park  Ave.,  n,  $22,000;  b, 
25  cts.;  Byrne  &  Murphy,  Inc.,  890  Park  Ave.,  a. 
S22.100:  b.  $3;  M.  J.  O  Brien,  2142  Bway.,  o,  $22,475; 
J.  M.  Levins,   140  E,  97th  St.,  a,  $21,750;   b.   75  cts. 

New    bids    for    constructing    the    above    public    " 


,        _  „        -    bath    at 

5   agd  7  Rutgers  PI.   will  be   received  July  29^  by  John 
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F.   Ahearn,   Boro.   Pfes.;  also  separate  bids  at  same  time 
for   plumbing   said    building. 

Bids  will  be  received  until  July  25  by  the  Comrs.  of 
-Parks  (Moses  Herrman,  Pres.),  for  all  labor  and  ma- 
terials required  for  the  erection  of  a  new  continuous 
skylight  m  the  mam  roof  of  the  east  wing,  the  enlarge- 
ment of  the  3  dome  lights  over  the  Hall  of  Sculpture 
and  the  alteration  of  the  cornice  in  the  south  gallery 
on  the  second  floor  of  said  east  wing  of, the  Metropoli- 
tan   Museum    of   Art,    Central   Park. 

IVhitesboro,  N.  Y.—lt  is  reported  that  bids  will  be 
received  until  July  26  by  W.  C.  Aldridge,  Clk.  Village 
-Bd.  Trus.,  for  furnishing  material  and  erecting  a  fire 
department   building. 

'Brooktyn,  N.  y.— The  Armory  Bd.  has  approved  the 
awarding  of  the  contract  for  alterations,  etc.,  to  Squad- 
ron C  Armory  (bids  received  June  21),  to  Geo. 
Stanton,    120  Worth  St.,   New   York  City,   at  $15,947. 

Bids  will  be  received  by  the  Dept.  Health  (Thos,  Dar- 
lington, M.  D.,  Pres.),  New  York  City,  until  Aug.  6, 
tor  furnishing  all  the  labor  and  materials  necessary  to 
erect  and  complete  a  fireproof  office  building  at  Willoughbv 
and  Fleet   Sts.,   Boro.   of   Drooklyn. 

Harts  Island,  N.  K— Bids  will  be  received  until  July 
po  by  John  V.  Coggey,  Comr.  Dept.  of  Correction,  IST.  Y. 
City,  for  furnishing  material  and  erecting  an  extension 
to  the  present  boiler  house,  including  a  new  chimney  and 
underground  chimney  connections,  and  the  installation  of 
3   new  boilers,  250  h.p.   each,   at  Hart's   Island,   N.  Y. 

New  Brighton    S.  I     N.  y.— Bids  will  be  received  until 

J"'y    ^S.'^y    Kobt.    W.    Hebberd,    Comr.    Pub.    Charities, 

>    ■  ,^'     °'"   furnishing  material   and   erecting   a  new 

male    dormitory    at    the    New    York    City    Farm    Colony. 

Boro.  of  Richmond. 

WellsviUe,  N  y.— It.is  stated  that  a  $15,000  library 
is  to  be  erected  at  Mam  and  Jefferson  Sts.  Alfred  S. 
Brown  is  a  member  of  the  Bldg.    Com. 

White  Plains.N.  y.— The  State  authorities,  according 
to  reports,  propose  erecting  an  armory  for  Company 
L  to  cost  $75,000. 

Ithaca,  N.  /.— The  following  are  the  bids  opened  on 
uly  I,  at  the  ofSce  of  Superv.  Archt.  Treas.  Dept, 
.Washington,  D.  C,  for  Construction  (complete),  includ- 
ing heating  apparatus,  plumbing,  gas  piping,  electric  con- 
duits and  wiring,  of  the  U.  S.  Post  Office  at  Ithaca  The 
UemenceConstr  Co.,  Syracuse,  $109,859,  and  Fissell  & 
Wagner,  N.  Y.  City,  $101,978. 

Asheville,  N.  C— Bids  will  be  received  until  Aug.  6 
by  the  Co.  Comrs.  (Mark  L.  Reed,  Chmn.,  Asheville), 
tor   erecting   an   annex   to  the   county  jail. 

Jamestown  N.  £).— Bids  will  be  received  until  Aug. 
5  by  John  G.  Bensch,  City  Aud.,  for  erecting  a  brick 
city  hall  with  stone  basement.  Bids  will  be  received 
separately  as  follows:  General  contract;  ventilating  and 
heating;  electric  wiring;  plumbing.  A.  J.  O'Shea,  Archt., 
Fargo.  ' 

Cincinnati,  O.— The  plans  for  the  public  comfort  sta- 
tion in  the  esplanade  in  Fountain  Sq.  have  been  ap- 
proved by  the  Bd.  Pub.  Wks.,  and  it  is  stated  that  bids 
for  the  construction  will  be  asked  soon.  Estimated  cost 
$15,000. 

Cteveland.  O.— The  erection  of  a  2-story  contagious 
disease  annex  to  the  City  Hospital,  to  cost  $60,000,  is  re- 
ported   contemplated. 

Youngstovn  O.— Separate  bids  are  wanted  July  26 
by  the  Bd.  Pub.  Service  (W.  H.  McMiUin,  Clk.);  for 
furnishing  material  and  erecting  a  barn,  a  market  house 
and    a    machine    shop. 

El  Reno,  Okla.—See  "Sewerage  and  Sewage  Disposal." 
Oklahoma   City,    Okla.— The   Baptists    have   been    given 
a   site   in   Oklahoma   City   on   which   to   erect   a   state   hos- 
pital at  a  cost  of  $100,000. 

_    Carlisle.    Pa. — Tentative    plans,     it    is    stated    ,are    be- 
ing  submitted    for   a   county   building. 

'Philadelphia,  Pa.— Horace  Trumbauer,  Archt.,  Land 
lifle  Bldg.,  It  is  reported,  has  awarded  a  contract  to 
Doak  &  Co.,  of  Philadelphia,  for  the  completion  of 
the  Maternity  Hospital  building  of  the  Hahnemann  Hos- 
pital, in  15th  St.,,  above  Race  St.  The  cost  will  be 
$125,000. 

Wilkinsburg,  Pa.— J.  L.  Eeatty,  of  Pittsburg,  is  said 
to  be  preparing  plans  for  a  brick  addition  to  the  Co- 
lumbia Hospital   to  cost  $50,000. 

Wilkesbarre,  Pa. — It  is  reported  that  bids  will  be 
received    until   July    25    for   $150,000   court   house    bonds. 

Charleston,  S.  C. — It  is  reported  that  the  Government 
is  seeking  a  site  here  on  which  it  is  proposed  erecting  a 
$70,000  building  for  the  immigrants.  Comr.  Gen.  of 
Immigration  Frank  P.  Serpent,  at  Washington,  D.  C, 
may  be  able  to  give  further  information. 

Jackson,  Tenn. — The  following  are  the  bids  recently 
received  by  the  Superv.  Archt.  Treas.  Dept.,  Washing- 
ton, D.  C,  for  heating  apparatus  for  U.  S.  Post  Office  at 
Jackson;  Cockrill  Bros.,  Jackson,  $5,130;  F.  A.  Claygat 
&  Co^  Louisville,  Ky.,  $5,832,  and  Hoke  Plumbing  & 
Htg.  Co.,  Shreveport,  La.,  $6,958. 

Murfreesboro.  Tenn. — Bids  will  be  received  until  July 
,|o  by  T.  E.  Hord,  Chmn.  County  Court,  Murfreesboro, 
for   remodeling  the  court  house. 

'Temple,  Tex. — E.  L.  Dolen  ,of  Temple  ,is  re- 
ported to  have  secured  the  contract  to  erect  an  addi- 
tion to  the  King's  Daughters  Hospital  at  a  cost  of 
$10,000. 

Big  Springs,  Tex. — The  citizens,  is  is  reported,  have 
voted  to  issue  $46,000  bonds  for  the  erection  of  court 
house  and  jail.     Address  Co.  Aud. 

Dallas,  Tex. — Plans  have  been  completed  for  a  $20,000 
jail. 

San  Antonio.  Tex. — The  only  bid  received  and  opened 
at  the  office  of  the  Superv.  Archt.  Treas.  Dept.,  'Wash- 
ington, D.  C,  for  extension  remodeling  the  U.  S.  Post 
Office  at  San  Antonio,  including  heating,  electric  wiring, 
etc.,  was  submitted  by  P.  S.  Shields,  of  San  Antonio  for 
$51,560. 

Norfolk,  Va. — Bids  will  be  received  until  July  27  by 
Col.  F.  L.  Denny,  Q.  M.,  U.  S.  Marine  Corps,  Wash- 
ington,   for   completing   the   interior   woodwork,    sanitary 
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floors,    plumbing,     electric     fixtures,     etc.,     Marine    Bar- 
racks  Navy  Yard,   Norfolk,   Va. 

Bremerton,  ffoj/i.— Plans  have  been  drawn  at  the 
Puget  Sound  Navy  Yard  for  the  following  buildings  to 
be  erected  at  the  magazine  site  on  Ostrich  Bay:  Two 
gun  cotton  houses,  one  shell  house,  one  filling  house, 
one  priming  house,  one  gunners'  quarters.  Plans  are 
under  way  for  a  water  system,  fire  protection  system 
and  railroad.  For  all  of  this  work  $83,500  is  available 
and  the  work  will  be  done  within  the  fiscal  year. 

Two  Rivers,  H'u.— Bids  will  be  received  until  July 
29  by  O.  M.  Maxam,  Acting  Gen.  Supt.  U.  S.  Lifesaving 
beryice,  Washington,  D.  C,  for  constructing  a  life- 
saving  station  at   Two  Rivers. 

'Marinette,  K^w.— Contracts  for  erectiing  the  county 
jail  are  stated  to  have  been  awarded  as  follows  (bids 
opened  June  15):  Construction,  Julius  E.  Utke  $11,- 
050;  heating,  Halstead-Maples,  $951;  cells.  Champion 
Iron   Co.,   $3,050;   plumbing,   C.   H.   Morton,   $878. 

'Milwaukee,  Wis.— The  Bd.  of  Mgrs.  of  the  State 
rair,  it  is  stated,  has  awarded  contracts  as  follows: 
Erection  of  hospital  to  H.  C.  Potter,  and  erection  of 
dining  hall  to  W.  T.  Carson,  construction  of  walks 
to  the  Globe   Sidewalk  Co. 

Mineral  Point,  Wis.—ll  is  stated  that  plans  will  be 
received  until  Aug.  5  by  Wm.  P.  Bliss,  City  Clk.,  for  a 
municipal  building,  64x113  ft.,  to  cost  about  $30,000. 

Vancouver,  B.  C— It  is  reported  that  bids  will  be  re- 
ceived until  July  31  by  the  Chief  Comr.  of  Lands  & 
Wks.   at  Vancouver,  for  erecting  a  court  house. 

BUSINESS    BUILDINGS. 

Notes   Arranged   Alphabetically    by   States. 

'Mobile,  Ala. — Dupre  &  Co.  are  reported  to  have  the 
contract  to  erect  a  3-story  brick  building  for  the  Knights 
of   Columbus  to   cost   $30,000. 

Little  Rock,  Ark.— The  Missouri  Pacific  R.  R.  (E.  W. 
Wiggin,  Engr.  of  Bridges  &  Bldgs..  St.  Louis,  Mo.),  is 
reported  to  be  having  a  survey_  made  for  a  roundhouse 
which  it  is  proposed  erecting  in  Argenta  at  a  cost  of 
$100,000. 

'Pine  Bluff,  Ark.-Tl.  W.  Lane,  of  Pine  Bluff,  is  re- 
ported to  have  secured  the  contract  to  erect  a  2-story 
brick  storehouse  at  3d  Ave.  and  Chestnut  St.,  at  $35,000. 

San  Francisco,  Co/.— John  A.  Roebling  Sons  have  ap- 
plied for  a  permit  to  erect  a  5-story  building  on  Folsom 
and  Hawthorne  Sts.  at  a  cost  of  $200,000,  and  P.  Flurey 
and  Leonidas  Flurey  for  a  permit  to  erect  a  $30,000 
brick  structure  on  Dupont  and  Sacramento  Sts. 

It  is  reported  that  Meyers  &  Ward,  of  San  Francisco, 
are  preparing  plans  for  a  3-story  building  to  be  erected 
for  the  Samuels  Lace  House  at  Stockton  and  O'Farrell 
Sts..   at  a  cost  of  $300,000. 

Kenneth  MacDonald,  Jr.,  is  stated  to  have  prepared 
plans  for  a  store  building  of  monolithic  reinforced  con- 
crete to  be  erected  by  Davis-Schonwasser  Co.,  at  Grant 
Ave.  and  Sutter  St. 

The  Keystone  Realty  Co.  (Jos.  Magnin,  Pres.).  is 
reported  to  have  had  plans  prepared  by  Oliver  &  Foul- 
ker,  for  a  6-story  apartment  hotel  to  be  erected  at 
Washington  and  Hyde  Sts.  of  brick  and  reinforced  con- 
crete, estimated  to  cost  $350,000. 

Los  Angeles.  Cal. — Morgan  &  Walls,  232  N.  Main 
St..  are  reported  to  have  prepared  plans  for  the  CJer- 
hard-Eshman  Bldg.,  which  is  to  be  erected  at  7th  St. 
and  St.  Vincent  PI.,  at  an  estimated  cost  of  $125,000. 

'Devore,  Cal. — The  contract  for  the  construction  of  a 
reinforced  concrete  passenger  depot  at  Devore,  for  the 
Sante  Fe  system,  is  reported  awarded  to  Noyes  &  Boggs, 
of   Los   Angeles. 

Berkeley,  Cal. — The  Y.  M.  C.  A.  is  said  to  have  $25,- 
000  raised  toward  the  $75,000  structure  which  they  pro- 
pose erecting. 

Denver.  Colo. — A  building  permit  has  been  granted  to 
Morgan  &  Bettsher  for  a  3-storv,  5oxi25-ft.  garage  to  be 
erected  on  Court  PI.  and   17th  St.,  and  cost  $18,500. 

'Hartford.  Conn. — A.  Whitney,  Jr.,  &  Co..  of  New 
York,  N,  Y.,  are  reported  to  have  secured  the  general 
contract  to  erect  the  State  Bank,  and  the  Remington  ^& 
Sherman  Co.,  of  Philadelphia,  Pa.,  the  contract  to  in- 
stall the  steel  vaults. 

'Bristol,  Conn. — Contracts  for  erecting  the  white 
marble  building  for  the  Bristol  Trust  Co.  at  Riverside 
Ave.  and  Main  St.  are  stated  to  have  been  awarded 
as  follows:  T.  K.  Fox  &  Son.  of  Hartford,  mason 
work  and  general  contract;  Ashley  Falls  Marble  Co., 
of  Ashley  Falls,  Mass..  marble  for  the  exterior;  W. 
E.  Caulkins  &  Son.  Hartford,  carpenter  and  bronze 
work;  the  Van  Norden  Co..  of  Boston,  Mass.,  copper 
work;  Frank  A.  SchaflTer.  of  Bristol,  heating  and  ven- 
tilating: Roberts  &  Arnold,  of  Bri.stol.  plumbing  and 
gas  fitting;  the  Ludowic!  &  Celadon  Co.,  of  New  York, 
N.  Y.,  tile  roofing;  Berlin  Constr.  Co.,  steel  work;  the 
Mosler  Safe  Co..  of  Hamilton,  O.,  vault  and  safe  de- 
posit work;  Hanlon  &  Murphy,  of  Hartford,  electrical 
work:  the  Eastern  Expanding  Metal  Co.,  fireproofing: 
the^  Spencer  Cleaner  Co.,  of  Hartford,  cleaning  and 
sanitary   apparatus    for   cleaning   the    building. 

Washington,  D.  C. — A  permit  has  been  granted  to  J.  B. 
Henderson  for  a  5-story  brick  store  to  be  erected  at  1108 
C,  St.,  estimated  to  cost  $25,000;  architects.  Marsh  & 
Peters,  520  13th  St.,  n.  w.;  builder,  Thos.  C.  Henderson, 
224  i2th  St.,  s.  e. 

'Savannah,  Ga. — B.  A.  &  G.  N.  Williams,  of  New 
York.  N.  Y..  are  reported  to  have  secured  the  contract 
for  the  marble  work;  Miles  &  Brandt,  of  Atlanta,  Ga.. 
the  contract  for  the  foundation  and  brick  work  and 
plastering,  and  the  Diebold  Safe  &  Lock  Co.,  the  con- 
tract for  the  vaults  and  locks  in  the  bank  building  for 
the   Citizens'   and  Southern   Bank. 

Boise,  Idaho. — A.  F.  Montandon  is  said  to  be  leaving 
plans  prepared  for  a  4-story  store  and  office  building  to 
be  erected  at  8th  and  Idaho  Sts. 

'Chicago,  III. — Edw.  Katzinger  Co.  is  reported  to 
have  the  contract  to  erect  the  s-story  Masonic  Temple 
on  Oakley  Ave.  and  Madison  St.,.  at  a  cost  of  $100,- 
000.     Huel   &   Schmid,    163    Randolph    St.,   are  the  archts. 

Mrs.  Harriet  Blair  Borland,  it  is  reported,  will  erect 
a  $75,000   store  building  at  315   Fifth   Ave. 
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Springfield,  III. — The  Masons,  it  is  stated,  contemplate 
erecting  a  3-story  brick  and  stone  home  at  6th  and 
Jackson  Sts.,  at  a  cost  of  about  $45,000. 

-  Decatur,  7//.— Diel  &  Ginzel,  of  Lincoln,  it  is  stated, 
"ave  been  engaged  to  prepare  plans  for  the  home  which 
the  Pythian  lodges  propose  erecting  in  this  city  and 
for  which  there  is  $125,000  appropriated. 

*Peoria,  III. — The  contract  to  erect  a  4-story  brick 
warehouse,  storage  and  elevator  building  at  Peoria  for 
the  Corno  Mills  Co.  is  reported  to  have  been  awarded 
to  Wfm.  M.  Allen  &  Sons,  532  Woolner  Bldg.,  at  $15,000. 

Rushville,  Ind. — The  trustees  of  the  local  lodge  of 
Redmen,     it    is    reported,    have    ordered    plans    prepared 

for  a  $25,000   litiiiding. 

Evansville,  Ind. — Harris  &  Shopbell.  123  U.  4th  St.. 
are  reported  to  be  preparing  plans  for  a  2-story  addi- 
tion to  the  American  Trust  Co.'s  Bldg.;  estimated  cost, 
$25,000. 

Gary,  Ind. — It  is  stated  that  the  Lake  Shore  &  Michi- 
gan Southern  R.  R.  and  the  Baltimore  .&  Ohio  R.  R.  in- 
tend erecting  a  union  depot  at  Gary,  to  cost  about  $250,- 
000.  S,, Rockwell,  of  Cleveland,  O.,  is  Ch.  Engr.,  Lake 
Shore   &  Michigan    Southern  R.    R. 

Muscatine,  la. — Mira  Hershey,  of  Muscatine,  is  re- 
ported to  have^  had  plans  prepared  for  a  6-story  office 
and  bank  building,  which  she  proposes  erecting  at  Syca- 
more and  3d   Sts.,  at  a  cost  of  about  $160,000. 

Des  Moines,  la. — Liebbe,  Nourse  &  Rasmussen,  archts., 
it  is  stated,  have  let  the  contract  for  the  Gibson  Bldg. 
on  Locust  and  7th  Sts.  to  Jas.  Maine  &  Son,  119  8th 
St.,  for  $20,000. 

Ft,  Dodge,  la. — The  late  Thos.  Snell  has  made  pro- 
vision in  his  will  to  erect  a  $150,000  building  on  the 
Snell  estate,    to  contain  a  hotel   and  store. 

Emporia,  Kan. — The  plans  of  Saylor  &  Sedden,  of 
Kansas  City,  for  the  Elks'  3-story  brick  and  stone  bldg., 
are  stated  to  have  been  adopted.     Probable  cost,  $20,000. 

Mt.  Sterling,  Ky.—The  Chesapeake  &  Ohio  R.  R.  Co. 
(H.  Pierce,  Engr.  of  Constr.,  Richmond,  Va.),  it  is 
stated,  is  planning  the  erection  of  a  brick  and  stone 
passenger   station  here   to   cost   $15,000. 

Springfield,  Mass. — The  Hibernians,  it  is  reported,  are 
contemplating  the  erection  of  a  building  to  cost,  in- 
cluding  site,    $50,000. 

WestHeld,  Mass. — P.  K.  J.  Mahoney,  of  Westfield,  is 
reported  to  have  submitted  the  lowest  bid  for  erecting 
the  building  for  the  Polish  Society  at  $10,700,  and 
Wyckoff,  Lloyd  &  Co.,  of  Springfield,  the  lowest  for 
plumbing  same,  at  $1,005. 

PittsHeld,  Mass. — It  is  stated  that  plans  have  been  pre- 
pared for  a  roundhouse  to  be  erected  at  the  junction 
for  the  Boston  &  Albany  R.  R.,  at  a  cost  of  $40,000. 

*Lansing,  Mich. — Geo.  Haganmeir,  660  Shiawassee  St., 
E.,  is  reported  to  have  the  contract  to  erect  a  3-story 
brick    factory    for    the    Auto    Body    Co. 

Luverne,  Minn. — The  Knights  of  Pythias^  it  is  stated, 
intend  erecting  a  2-story  brick  and  stone  business  block 
to  cost  $12,000. 

Duluth,  Minn. — The  Bethel  Assoc,  is  said  to  be  plan- 
ning the  erection  of  a  $200,000  building.  J.  T.  Moody, 
Supt.,  may  be  able  to  give  further  information  . 

Minneapolis,  Minn. — The  Fraternity  Hall  Assoc,  is  re- 
ported formed  and  proposes  erecting  a  lodge-room  build- 
ing somewhere  in  the  down-town  district.  W.  H.  Landis, 
Pres..  and  Jas.  McMullen,  Secy.  Estimated  cost  of 
building,    $50,000. 

*5"^  Louis,  Mo. — A  permit  has  been  asked  for  the 
7-story,  i84Xi55-ft.  brick  and  stone  mrcantile  and  ware- 
house building  which  is  to  be  erected  at  nth  and  Spruce 
Sts.  for  the  Graham  Paper  Co.  at  a  cost  of  $289,000. 
Eames  &  Young  Constr.  Co.,  Chestnut  and  7th  Sts., 
Archts.  Jas.  Bright  Constr.  Co.,  Lincoln  Trust  Bldg., 
contractor. 

Kansas  Cii>y,  Mo. — It  u  stated  that  plans  are  about 
prpepared  for  a  $15,000  brick  and  stone  building  to  be 
erected  for  the  Door  of  Hope  Assoc,  at  43d  St.  and  Wood- 
land Ave. 

F.  C.  Paris  is  reported  to  be  preparing  plans  for  a 
6-story  office  and  studio  building  to  be  erected  by  the 
C.  H.  Shield  Photograph  Co.  at  an  estimated  cost  of 
$82,000. 

Joi>lin,  Mo. — Cox  &  Shumaker.  it  is  reported,  have  pre- 
pared plans  for  a  $.15,000  bank  and  office  building  to  be 
erectea  by  A.  C.  Michaels. 

Jefferson  Citv  Mo.- — It  is  reported  that  H.  H.  Tandy, 
of  Columbia,  Mo.,  has  prepared  plans  for  improvements 
to  he  mad©  to  the  hotel  owned  by  Miller  &  Opal.  Esti- 
mated cost,   $40,000. 

Peacock,  Mo.— F.  W.  Caulkins.  of  Webb  City,  it  is 
stated,  has  been  engaged  to  prepare  plans  for  a  $30,000 
mill  for  the  Kramer,  Thomas  &  Reppy  Mining  Co.,  near 
Peacock. 

*Norfolk,    Neb. — It  ■  is    reported    that    the    contract  to 

erect  a   passenger    depot   for  the   Northwestern   R.    R.  in 

Norfolk   has  been   awarded   to    Frank    H.    Bemritter,  ot 
Chicago,    111.      Probable    cost,    $25,000. 

York,  Neb. — The  Elks  are  said  to  be  contemplating  the 
erection  of  a  building  to  cost  $25,000,  plans  for  which 
are  now  bein"  prepared. 

Reno,  Nev. — L.  E.  Hinckley,  a  real  estate  dealer  of 
this  city,  it  is  reported,  intends  ,  erecting'  at  ist  and 
Center   Sts.  a  6-story  office  building. 

*Newark,  N.  J. — A  general  contract  amounting  to 
$21,000  is  reported  awarded  to  E.  M.  Waldron  &  Co., 
I  Cabinet  St.,  for  the  alteration  and  addition  to  the 
business  building  at  yy6  Broad  St.  The  plans,  as  pre- 
pared by  McMurray  &  Pulis,  of  22  Clinton  St.,  call 
for  a  3-story  addition  to  the  i>resent  one-story  exten- 
sion m  the  rear  and  the  entire  interior  remodeled.  No 
contracts  have  been  awarded  for  the  plumbing,  heating 
or  electrical  work.  The  Mercantile  Realty  and  Im- 
provement Co.  owns  the  building,  and,  it  is  stated,  will 
expend    $30,000    on    the    work,    including   improvements. 

It  is  stated  that  the  Union  Bldg.  Co.  intends  erecting 
a    12-story  building  at  Clinton   and  Beaver   Sts. 

Brooklyn,  N.  Y,—A.  R.  Whitney,  Jr.,  &  Co.,  135 
Bway.,   N.   Y.   Cjty»   Jf  >s  stated,  Ji^^yc  secure^  the  con- 
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trad  to  cxcct  a  4<*orr  iwonic  temple,  too   ft.    mi.,  at 
Lafayette  and  ClanMNit  Atc*.,  to  eoat  appcoTimatrly  %s6o,- 

•oo. 

Ntw  Yart.  N.  K.— FUns  bave  been  ltd  for  tbe  16; 
ttcry.  $«Kii5'{t.  oSce  and  store  bafldinc  to  be  erected  at 
No.  iCe  Bwajr.  for  the  Lawyen'  Title  Insurance  and  Trust 
Ok,  ■«*  at  NOk  n  Libertr  St.  The  new  building  will 
have  a  facada  of  niok  Uilford  cranite  at  the  lowest 
atmia  and  HaMatoac  with  terra  cotta  decorations  above. 
Tke  hoildint  w3I  cost  $700,000.  Clinton  &  Russell, 
aitkls..  ta  Nassaa  St. 

Bik.  .V.  K— The  Bd.  of  Tms.  of  tbe  Sute  Soldiers* 
Hotoe.  it  is  stated,  has  approved  plans  for  tbe  erection 
of  a  bakery  at  the  bocne  to  cost  Sii.ooo. 

*K»dtnt*r,  S.  Y.—A.  Friedericb  ft  Sons  Co.,  of  Roch- 
olar,  are  uporttd  to  have  secured  the  masonry  con- 
stractioa  work  oa  the  new  lo^storr  National  Hotel  at 
Main  St.  W.  and  Plymouth  Ave.  S. 

RfUmBt,  N.  C. — Tbe  Reideville  Hotel  Co.  is  reported 
iinoipmated  with  a  capital  stodc  of  $100,000,  for  the  pur- 
!  of  eseatuw  a  hotel     P.  W.  Goldcwell  and  Jas.  Robin- 


'Akron,  O.— The  B.  H.  Christian  Constr.  Co.,  of  Ak- 
ron, is  itpoi  ted  to  have  secured  the  contract  to  erect 
a  $7j.ooo  theatre,  not  indudinf  heating,  electric  wir 
!■&  etc 

Csafi'oaim',  O. — Plans  for  a  lo-story  building  to  be 
elected  on  Colle^  St.  by  the  Robert  Mitchell  Fumi- 
tvrc  Co.,  arc  being  prepared  by  Archts.  Tietig  &  Lee, 
ComaWTcial  Tribune  Bldg.  It  will  be  of  brick  and 
coat  $Co,ooo. 

tlfifUa,   O. — Bids   will   be   received  until   July  25   by 
W.  J.  Speer.  Chmn.  Bldg.  Com.,  for  erecting  an  8-story 
ana  ofi 


oftce  building  and  a   3-story   building  for  the 
German  NatL   Bank. 

It  is  reported  that  bids  will  be  received  until  July  30 
b»  Aicht  W.  A.  Dedcer,  St.  Qair  Bldg.,  for  erecting 
a  4-atory.  brick,  limestone  and  concrete  Masonic  Temple. 
67x90  ft-,  to  cost  about  $25,000. 

CUvrUmJ,  O.— The  White  Automobile  Mfg.  Co.  has 
been  granted  a  permit  for  a  6-story  administratoin  build- 
ing to  be  of  reinforced  concrete,  220x90  ft.,  an^'  to  be 
boh  in  connection  with  its  present  East  Side  plant.  The 
will  cost  $140,000  and  have  130,000  ft.  of  floor 


Elyria,  O. — Brown  Bros,  are  said  to  be  having  plans 
prepared   for  a  $60,000  boteL 

'ToUio.  O.— The  H.  J.  Speiker  Co.  is  reported  to 
have  secuied  tbe  contract  to  erect  a  4-story  brick  and 
reinforced  concrete  warehouse.  60x100  ft.,  at  ^i  Superior 
St,  for  Jerome  H.  Smith.  The  building  will  be  occu- 
pied by  the  Toledo  Mercantile  Co.,  and  will  cost  $30,000. 

El  Reno,  Okla. — Plans  have  been  prepared,  according 
to  reports,  for  a  3-story  brick  and  stone  5oxi2o-ft.  temple, 
which   tbe  masons   intend  erecting  at   a   cost   of  $40,000 

'Portland,  Or*. — ^The  Contracting  Eng.  Co.  (Fenton 
Bldg.,  is  stated  to  have  been  awarded  the  contract  to 
erect  a  10-story  reinforced  concrete  annex  to  the  Oregon 
Ho«H. 

TiOamook,  Orr. — It  is  reported  that  the  Tillamook  Bldg. 

Co.  wfll  receive  bids  until  July  27  for  the  erection  of  a 

2  or  3-story   store,_  office  and   lodge   building.    100x103    ft., 

boilt   of   aitber    brick   or  concrete,    bids    to    include    steam 

'  beating.     Also  separate  bids  for  a  steam  heating  plant 

'Scranton,  Pa. — The  contract  to  erect  a  depot  here  for 
the  Debware.  Lackawanna  ft  Western  R.  R.  is  suted  to 
have  been  awarded  to  F.  D.  Hyde,  of  New  York,  N.  Y., 
at  about  $500,000. 

'PkOadtlpUa,  Pa. — Wm.  R.  Dougherty,  1604  Sansom 
St,  it  is  stated,  has  been  awarded  the  contract  for  erect- 
mr  a  JStOi»  oKce  building  and  a  i-story  factory  for  the 
wcthcrfll  FiniAcd  Castings  Co.,  at  Erie  Ave.  and  Rich- 
owod  St  The  office  building  will  measure  .tox6o  ft.,  and 
the  factory  130x80  ft  The  cost  will  be  about  $30,000. 
Stearns  ft  Castor  are  the  archts. 

•Lynch  Bros..  Liptrincott  Bldg..  are  reported  to  have 
been  awarded  the  contract  for  building  a  3-story  and 
bostuifiil  garage  for  Txrais  Bergdoll  at  EYoad  and  Wood 
Sta.  The  building  will  be  119x71  ft.,  and  will  be  of  fire- 
proof cousttuction,  with  an  rxteriar  facing  of  bride  and 
terra  ootta.    The  building  will  cost  about  $30,000. 

It  is  reported  that  Steams  &  Castor,  archts.,  Stephen 
Gtrard  Bldg.,  have  invited  bids  on  plans  for  altering  the 
store  at  Broad  and  Walnut  Su.  into  a  Turkish  bath 
litaMllh I.     Tbe  cost  win  be  about  $75,000. 

'PfttAmrt,  Pa. — It  is  sUted  that  Henry  Shenk  Co., 
Lewis  BDl,  has  secured  the  contract  to  erect  a  6-story 
■ddithm  to  the  office  building  of  the  Pittsburg  ft  Lake 
Eric  K.   e  at  about  $100,000. 

Renfrew,  Pa.—T.  W.  Boyd  ft  Co.,  House  Bldg.,  Pitts- 
hare,  are  said  to  be  pretxaring  plans  for  a  $20,000  club 
bouse  to  be  elected  at  Renfrew  for  the  Butler  Country 
Club. 

MrmfkUj  Tenn.—W,  O.  Hein.  of  the  Memphis  Steam 
Lstnidry  Co.,  it  is  stated,  contemplates  erecting  a  4-story 
briefc  and  atone  building  at  a  coat  of  about  $18,000.  Shaw 
ft  Pfeil  are  the  archts. 

Parit.    Tenn. — ^Bobt.   J.    Neely,    It   is   reported,   has   ac- 
'   '    plans    prepared    by    H.     Stamler,     for    a    3'Story 
boildmg  estimated  to  cost   $20,000. 

Tempi*,  Tex. — It  is  reported  that  tbe  contract  to 
erect  a  hanking  hooae  for  tbe  First  National  Bank  of 
Tcapb  has  been  awarded  to  H.  D.  McCoy,  of  Cle- 
boamc;  rstimatr  cost,  $35,000. 

Homton,  Tex. — I>0C3l  press  reports  state  that  bids  will 
aoon  be  anred  for  erecting  tbe  ii-storr,  85xioi'ft.  Scan- 
bn  Bide  at  Main  St  and  Preston  Ave.  D.  H.  Burn- 
haaa  ft  Co.,  of  Chicago,  III.,  are  the  archts. 

Sam  Anumio,  Tex. — J.  Flood  Walker,  of  San  An- 
looio.  is  prepsring  plans  for  a  building  for  the  Elks 
Assoc.;    cost    sboot    $25,000. 

The  plans  of  Harvey  L.  Page.  207  Alma  Plaza.  San 
Antonio,  have  been  accepted  for  a  passenger  depot  for 
tbe  International  ft  Great  Northern  Ky.  Co.;  cost  about 
$150,000. 

A.  B.  Ayres,  of  San  Antonio,  is  preparing  plans  for 
a  building  for  the  Son  Antonio  Golf  ft  Country  Club 
to  be  eroeted  on  Alamo  Heighta,  to  cost  about  $35,000. 


Salt  Lake  City,  Vtak. — ^Plans  have  been  approved  by  tl{.e 
engineers  of  the  companv  and  by  Pres.  Bancroft  for  the 
improvements  to  be  made  on  the  old  Exposition  suare 
by  the  Utah  Light  ft  Ry.  Co.  (R.  S.  Campbell,  Gen. 
Mgr,,  Salt  Lake  City),  which  include  buildings,  tracks 
and  other  work  to  be  done,  at  a  total  expenditure  of 
$635,639. 

'Norfolk,  i'a. — The  contract  to  erect  the  Naval  Y.  M. 
r.  A.  Bldg.,  a  6-story  reinforced  concrete  and  brick 
building,  is  reported  to  have  been  awarded  to  E.  Tat- 
terson,   of   Norfolk.     Appropriation,   $300,000. 

Richmond,  t'o. — A.  M.  Walkun,  of  Richmond,  is  stated 
to  have  submitted  the  lowest  hid  on  Tuly  10  for  erecting 
the  R.  R.  Y.  M.  C.  A.  bldg.,  at  $51,900. 

It  is  reported  that  a  site  has  been  selected  and  plans 
are  to  be  prepared  at  once  for  the  $100,000  Y,  M.  C.  A. 
Bldg.,  which  15  to  be  erected  here. 

Yakima,  Waik.—lt  is  reported  that  a  $100,000  hotel  is 
to  be  erected  on  the  West  Side.  Nelson  Likens,  archt., 
of  Spokane,  may  be  able  to  give  further  information. 

Sfohane.  Wash. — It  is  reported  that  the  directors  of 
the  Exchange  National  Bank  contemplate  erecting  5 
additional  stories  to  the  present  2-story  annex;  also 
a    lo-story   building. 

The  Marshall-Wells  Hardware  Co..  of  Duluth,  Minn., 
is  reported  to  have  secured  a  site  here  on  which  it  is 
proposed   erecting    a   6-story    business   building. 

Aaron  Kuhn.  owner  of  the  Valkenberg  &  Holland 
lldg..  is  reported  to  be  preparing  to  expend  $25,000  in 
improvements,  which  include  the  install.ition  of  an  elec- 
tric elevator  instead   of  the  steam   elevator   now   in   use. 

Seattle,  Wash. — Plans  have  been  filed  for  a  brick  hall 
and  lodge  room  building  to  .be  erected  at  153  14th  Ave. 
for  the  Danish  Brotherhood  at  an  estimated  tost  of 
$40,000. 

Milwaukee,  Wis. — ^W.  A.  Comstock.  Vicc-Pres,  of  the 
Milwaukee  Northern  Electric  R.  R.,  is  reported  to  have 
announced  that  it  is  proposed  to  erect  a  depot  at  Green 
Bav   Ave.   and    Atkinson    Road   to  cost    $to,ooo. 

The  Modern  Steel  Structural  Co..  of  Waukesha.  Wis., 
is  reported  to  have  been  awarded  the  contract  to  erect 
a  theatre  and  oflRce  building  at  3d  St.  and  Grand  Ave. 
for  the  Schlitz  Brewing  Co.  It  will  be  17  stories  and 
cost  $1,500,000. 

CHURCHES  AND  DWELLINGS. 

Notes   Arranged   Alphabetically   by   States. 

Bessemer,  Ala. — It  is  stated  that  members  of  the 
Presbvterian  Church  have  accepted  plans  for  a  $12,000 
church.      Address    pastor. 

Paragould,  Ark. — It  is  reported  that  J.  D.  Block  is 
having   plans   prepared    for   a   $20,000   brick    residence. 

.^ofi  Diego,  Cal. — The  Unitarian  Congregation  is  re- 
ported to  be  preparing  to  build  a  church  estimated  to 
cost  $20,000.     Address  pastor. 

DeMver,  Colo. — W.  E.  Fisher  &  F.Vo.,  Ferguson  Bldg., 
are  stated  to  have  prepared  plans  for  an  edifice  to  be 
erected  for  the  Capitol  Hill  M.  E.  Church  at  14th  Ave. 
and  Gilpin  St.,  to  cost  $30,000.     Rev.  Frost  Craft,  pastor. 

Danbury.  Conn. — It  is  stated  that  the  members  of  the 
Fjrst  Congregational  Church  propose  erecting  a  $75,000 
edifice.      Rev.    Harry    Chamberlain    Meserve,    Pastor. 

Lyme,  Conn, — The  church  at  Old  Lyme,  which  was 
recently  destroyed  by  fire  it  is  reported.  Is  to  be  re- 
built at  a  probable  cost  of  $50,000.  Edw.  M.  Chapman, 
pastor. 

Washineton.  D.  C. — Hornblower  &  Marshall,  1516  H 
St.,  N.  W..  are  said  to  be  preparing  plans  for  a  dwell- 
ing with  all   modern  improvements  to  cost  $30,000. 

Rome,  Ga. — J.  Paul  Cooper,  it  is  stated,  intends  erect- 
ing  a   $30,000    2-story   residence. 

Chicago,  III. — Wm.  H.  Pruyn  &  Co.,  it  is  stated,  will 
build  .  a  3-story  apartment  house  at  Grand  Boule.  and 
44th    St.      Estimated    cost.    $100,000. 

The  members  of  the  Church  of  the  Immaculate  Con- 
ception, it  is  stated,  will  biuld  a  new  edifice  at  31st  and 
Mosspratt  Sts;  estimated  cost.  $60,000.  Adress  pastor. 
The  German  Evangelical  Lutheran  Emmanuel  Congre- 
gation at  South  Chicago,  it  is  reported,  will  erect  a 
new  edifice  at   9035   Houston   Ave.,   to  cost  $35,000. 

Richmond,  Ind. — The  Kramer  Manfg.  Co.  of  Rich- 
•mond  is  reported  to  have  secured  the  contract  to  build 
the  new  Trinity   Lutheran  Church   at  about   $15,000. 

Alton,  la. — It  is  stated  that  bids  will  be  received  until 
Aug.  I  by  the  Bldg.  Com.  for  erecting  a  pressed  brick 
and  Bedford  stone  church  for  the  R.  C.  congregation,  the 
cost  to  be,  about  $40,000.      Rev.   F.  J.  Brune,   pastor. 

Oelwein,  /o.—Geo.  Netcott,  of  Independence,  is  stated 
to  have  submitted  the  lowest  bid  tor  erecting  Grace 
M.    E.    Church    at   $22,000. 

*C«>icor<fki,  Kon.— The  J.  S.  Hayde  Constr.  Co.,  of 
Kansas  City.  Mo.,  is  stated  to  have  secured  the  con- 
tract  to  erect  a  chapel   at  Nazareth  Convent  at   $70,000, 

Baltimore,  Md. — It  is  reported  that  Chas.  H.  Gerwing 
will  erect  an  $80,000  residence  in  the  near  future, 

*Laurium,  Mich. — Chas.  D.  Anderson,  of  Laurium,  is 
reported  to  have  been  awarded  the  contract  for  the 
erection  of  a  $14,000  Baptist  Church, 

Minneapolis,  Minn.— The  J.  &  W.  A.  Elliott  Co.,  905 
I.4imber  Exchange,  it  is  stated,  secured  the  general  con- 
tract to  erect  the  ITymouth  Congregational  Church,  19th 
and  Nicollet  Aves.  Shepley,  Rutan  &  Coolid^e,  archts., 
Boston,    Mass.;   cost.    $175,000. 

The  Trinity  M.  E.  Church  will  erect  a  brick  veneer 
edifice  on  25th  Ave.  and  Taylor  St.,  to  cost  about  $13,000. 

St.  Louis.  Mo. — It  is  reported  that  $150,000  has  been 
given  .to  Washington  Univ.  to  erect  a  chapel  on  the 
grounds. 

The  Hobar  Realty  Co.,  it  is  stated,  intends  erecting 
an  apartment  house  on  McPhersoii  and  Euclid  Aves,,  to 
cost  about  $65,000. 

Aaron  Fuller,  vice-president  of  Stix,  Baer  &  Fuller 
Dry  Goo^ls  Co.,  has  secured  a  site  in  Washington  Ter- 
.race,  on  which,  it  is  stated,  he  will  build  a  residence  to 
cost  about   $50,000. 


Omaha,  Neb. — Arrangements  are  being  made,  accord- 
ing to  reports,  to  build  a  $17,000  chapel,  in  connection 
with  the  new  R.  C.  Cathedral.  Address  bishop  of  the 
diocese. 

Reno,  Nev. — Frank  Golden  is  said  to  be  planning  to 
build  a  5-story  fireproof  apartment  house  on  State  and 
S.  Center   Sts. 

Jersey  City,  ~N.  J. — Ernest,  Theodore  and  Oscar  Ku- 
nath,  516  Sixth  Ave.,  New  York,  N.  Y.,  it  is  stated, 
have  accepted  plans  of  John  T.  Rowland,  Jr.,  15  Ex- 
change PI.,  for  two  3-story  double  apartment  houses 
which  they  will  build  on  Bramhall  Ave.,  between  Sackett 
St.  and  Bergen  Ave.  The  buildings  will  be  detached  and 
will  be  28x70   ft.,  and  will  cost  about  $24,000. 

Montclair,  N.  I. — Pilcher  &  Tachan,  109  Lexington 
Ave.,  New  York,  N.  Y.,  it  is  reported,  have  been 
selected  to  prepare  plans  for  the  edifice  for  the  congrega- 
tion of  the  First  Baptist  Church,  of  Montclair,  which 
will  be  located  on  Church  St.  and  Trinity  Place.  No 
details  have  been  decided  upon,  but  the  structure  will 
be  of  stone,  one  story  in  height  and  70x1.15  ft.  The 
cost  will  be  $70,000  total.  Rev.  H.  E.  Posdick^  pastor, 
and  Irving  Cairns,  57  Park  St.,  Montclair,  Chmn.  Bldg. 
Com. 

'Rochester,  N.  Y.- — Contracts  for  erecting  the  First 
Universalist  Church  on  Clinton  Ave.,  S.,  and  Court  St. 
are  reported  to  have  been  awarded  by  the  Bldg.  Com. 
as  follows  Masonry,  to  the  Gorsline  &  Swan  Constr, 
Co.,  Rochester;  carpentry,  to  A.  W.  Hopeman,  7  Hope- 
man  PI. ;  plumbing  and  heating,  to  Barr  &  Creelman, 
24  Exchange  St.;  and  electric  work,  to  the  Wheeler 
Green  Electric  Co.,  57  St.  Paul  St.  Probable  total  cost, 
$70,000. 

Utica,  N.  Y. — The  Trustees  of  the  Church  of  the  Re- 
conciliation, it  is  stated,  ^  have  adopted  plans  prepared 
by  Linn  Kinne  for  an  edifice  to  be  erected  upon  Gene- 
see and  Tracy  Sts. 

Riverhead,  L.  I.,  N.  Y. — At  the  parish  meeting  July 
15  the  Trus.  of  the  Congregational  Church,  it  is  stated, 
voted  to  build  a  new  church  to  cost  $25,000. 

'Lexington,  N.  C- — W.  Lee  Harbin,  of  Lexington,  it 
is  reported,  has  secured  the  contract  to  erect  the  Bay  St, 
Methodist  Church,  estimated  to  cost  $30,000. 

'Toledo,  O. — Wm.  Frank  is  stated  to  have  secured 
the  contract  to  erect  a  3-story  brick  flat  54x48  ft.  at  123 
Indiana  Ave.  to  cost  $15,000.  L.  Tschumy,  108  Sum- 
mit St.,  is  the  archt. 

Niles,  O.— The  Italian  R.  C.  Society,  it  is  stated,  has 
accepted  plans  prepared  by  Kling  &  Zenk,  of  Youngstown, 
for  a  $30,000  church. 

'Knoxville,  Tenn. — The  Bldg.  Com.  of  the  Highland 
Ave.  M.  E.  Church,  it  is  stated,  has  awarded  the  con- 
tract to  erect  a  new  edifice  at  8th  St.  and*  Highland 
Ave.   to  R.   L.  May. 

Nashville,  Tenn. — H.  M.  Mills,  it  is  reported,  will  erect 
two  modern  $40,000  residences   in   the  near  future. 

Amarillo,  Tex. — Elans  are  now  being  prepared,  ac- 
cording_  to  reports,  for  a  $20,000  edifice  for  the  Fill- 
more   St.    Presbyterian    Church.      Address    pastor. 

Ft.  Worth,  Tex. — It  is  reported  that  R.  B.  Spencer,  of 
nublin,  Tex.,  will  erect  a  modern  $35,000  residence  in 
Ft.    Worth   in  the   near   future. 

Alexander,  Va. — Julian  D.  Knight  is  stated  to  have 
secured  the  contract  to  erect  a  4-story  apartment  house 
at  King  and  Columbus  Sts. 

Clarksburg  W.  Va. — Bids  will  be  received  until  July 
24  by  the  Bldg.  Com.  (Harvey  W.  Harmcr.  Secy.)  for 
erecting  a  stone  edifice  for  the  Goff  M.  E.  Church.  Mills 
&  Pruitt,  Archts.,  Columbus,  O. 

Maryto-wn,  Wis. — ^J.  E.  Hennen,  of  Fond  du  Lac,  has 
completed  plans  for  rebuilding  St.  Mary's  R.  C.  Church 
and  parish  house,  which  was  recently  destroyed  by 
fire.  The  church  building  will  be  134x58  ft.,  and  is 
estimated   to   cost   $18,000. 

Princeton,  Wis.—T\\e  plans  by  Archt.  Julius  Heimerel 
for  the  Evangelical  Lutheran  Church  at  Princeton,,  it 
is  reported,  have  been  accepted,  and  a  building  to  cost 
$35,000   will  be  erected  during  the   summer. 

Milwaukee,  Wis. — A  permit  has  been  issued  for  a 
brick  and  stone  residence  to  cost  $60,000,  and  garage 
stable  and  greenhouse  to  cost  $10,000,  to  be  erected  for 
Jos.  E.  Ulheim  on  I.ake  Drive,  near  Hartford  St. 
Kirchhoff  &  Rose,  201   Grand  Ave.,  are  the  archts, 

A  residence  for  the  school  sisters  will  be  built  by  St. 
Elizabeth's  congregation  on  Second  St..  near  Burlcitth 
St.  Cost.  $15,000.  The  building  will  be  40x64  ft., 
three  stones  high.  Herman  J.  Esser,  82  Wisconsin  St., 
is   the  archt. 

The  school  sisters  of  St.  Francis,  it  is  stated,  contem- 
plate extensive  additions  to  St.  Joscnh's  Convent,  22nd 
and  Greenfield  Aves.,  work  on  which  will  be  taken  up 
some    time    early    next    year;    probable    cost,     $150,000. 

Edw.  M.  KIcser  is  stated  to  have  completed  plans 
for  the  combined  school  and  church  building  which  the 
congregation  of  St.  Marv  Czestochowa  will  erect  on 
Fratney  and  Chambers  Sts.  The  school  portion  will 
have  ground  dimension  of  43x156  ft.,  and  contain  eight 
rooms.  An  L  addition,  59x75  ft,,  will  be  used  for 
church  purposes.  The  structure  will  be  of  2  stories 
and   a  stone  basement,   and    cost   a-inroxiniately   $35,000. 

The  congregafion  of  Immaculate  Conception  Church 
in  Bay  View  will  erect  a  new  $30,000  building  at  Rus- 
sell and  Kinnickinnick  Avc-s.  A  permit  was  issued  yes- 
terday. The  plans  were  drawn  by  Bucniming  &  Dick, 
1107    Pabst    Bldg.   , 

SCHOOLS. 

Notes   Arranged    Alphabetically    by    States. 

New  Decatur,  Ala. — The  School  Bd.,  it  is  stated,  is 
arranging  to  erect  a  $25,000  school, 

'Birmingham.  Ala, — The  Benj.  F.  Barbour  Plumbing 
Co.,  2119  3d  Ave.,  is  reported  to  have  secured  the  con- 
tract to  install  a  ventilating  and  heating  system  in  the 
Paul    Hayne    School    at   $3,500. 

Vallejo.  Cal.-  The  citijens  of  the  countv  are  stated  to 
have    voted   in    favor   of  issuing   $18,000   school  bonds. 

Hartford,  Conn. — Bids  will  he  received  until  Aug.  12 
by   the  Com.  of  Washington   School   Dist.    (Alex.   Angus, 
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Chmn.,   Hartford    Natl.    Bank),    for   $100,000   school   dist. 
bonds. 

New  Haven,  Conn. — Local  archts.  have  been  asked  to 
submit  plans  until  Aug.  7  to  the  Special  Com,  on  School 
Bldgs.  of  the  Bd.  of  Educ.  (G.  T.  Hewlett,  Secy.)  for 
the  school  to  be  erected  on  Greene  St. 

Washington,  D.  C— E^ids  will  be  received  until  July 
27  by  R.  C.  Hollyday,  Ch.  Bureau  of  Yards  &  Docks, 
Navy  Dept.,  Washington,  for  alterations  and  repairs^  to 
the  Meda  Medical  School  at  the  U.  S.  Naval  Medical 
School,    Washington,    as   per   specification    1552. 

Tallahassee,  Fla. — Bids  will  be  received  until  Aug.  5 
by  the  Bd.  of  Control  at  Jacksonville  (N.  P.  Bryan, 
Chmn.)  for  erecting  a  dormitory  at  the  Florida  Female 
College,  Tallahassee.  Applications  for  plans  should  be 
made  to  Edwards  &  Walter,  Archts.,  Columbia,  S.  C, 
accompanied   by  a  deposit  of   $25. 

Chicago,   //;.— The  Chicago    Eve,    Ear,    Nose   &    Throat 

College,   it   is  stated,  has  secured   additional   grounds   and 

intends    erecting    an  &-story    building    for    its    use    at    a 
cost   of   $125,000. 

Peoria,  III: — It  is  stated  that  the  rebuilding  of  the 
present  high  school  at  a  cost  of  $150,000  is  contemp- 
lated. A  wing  will  be  erected  this  fall  at  a  cost  of 
$30,000.  , 

St.  Charles.  III. — R.  B.  Watson,  of  Chicago,  is  stated 
to  have  submitted  the  lowest  bid  for  erecting  2  cot- 
tages at  the   St.    Charles   School   for   Boys  at   $40,000. 

*Middlebury,  Ind. — J.  R.  Duncan  &  Son,  of  Elkhart, 
are  reported  to  have  secured  the  contract  to  erect  the 
high    school    at   $15,596- 

Hammond,  Ind. — It  is  stated  that  bids  will  be  received 
until  July  23  by  J.  T.  Hutton,  Archt.,  of  Hammond,  for 
erecting  a  2-story  brick  and  stone  12-room  school,  to  cost 
about  $50,000. 

Economy,  Ind. — It  is  stated  that  plans  have  been  ac- 
cepted for  a  school  to  be  erected  at  a  cost  of  $15,000. 
J.  M.  Manning,  Trus,  of  Perry  Township,  may  be  able 
to  give   further  information. 

De  Soto.  Ind. — It  is  reported  that  bids  will  be  re- 
ceived until  July  27  (readvertisement)  by  W.  E,  Pix- 
ley.  Trus.,  Delaware  Township,  for  erecting  a  school 
in    De    Soto. 

"Burlington.  la. — The  Secretary  School  Board  writes 
that  tne  contract  for  erecting  school  for  Washington  DJst. 
(bids  opened  June  zo>  has  been  awarded  to  Henry 
Pjcrson  &  Son,  of  Burlington,  for  $18,125. 

Des  Moines.  la. — ^W.  H.  McCauley,  Pres.  of  the 
Capital  City  Commercial  College,  is  reported  to  have 
announced  that  he  intends  erectinfr  a  new  building 
for  the  college  in  the  business  district  which  will  cost 
about    $40,000. 

*Ottumwa,  la. — The  Ottumwa  Mill  &  Construction 
Co.  is  stated  to  have  secured  the  contract  to  erect  the 
Star  School  at  $17,645. 

Davenport.  la. — An  addition  is  to  be  erected  to  St. 
Ambrose  College   at  a  cost  of   $30,000. 

"Lawrence.  Kan.—K.  H.  F.  Schneider,  9  W.  Berkley 
St.,  is  stated  to  have  secured  the  contract  to  erect  the 
Manual  Training  School  at  $30,574. 

Leavenworth,  Kan.—\t  is  reported  that  bids  will  be  re- 
ceived until  Aug.  5  by  the  Bd.  of  Educ.  (Robt.  J.  Mor- 
gan, Qk.)   for  erecting  a  school.     W.  P.  Feth,  archt. 

*New  Orleans,  La. — The  United  Constr.  Co.  is  re- 
ported to  have  secured  the  contract  to  erect  4  schools 
(bids    received   July    12),   at   $95'445- 

"Lock  Raven,  Md. — The  contract  to  erect  2  cottages 
at  the  Maryland  School  for  Bovs  is  stated  to  have  been 
awarded  on  July  12  bv  the  Bd.  of  Mgrs.  to  Henry  S. 
Rippel,  7  CHay  St.,  Baltimore,  at  $48,000.  The  cottages 
are  to  be  fireproof,   2  stories  high,  40x70  ft. 

West  Springfield.  Mass. —  On  July  2  it  was  voted  at 
the  town  meeting  to  erect  an  addition  to  the  Park  St. 
School.  The  lowest  bids  received  recently  for  this  ad- 
dition are  stated  to  have  been  as  follows:  L.  W,  Scott, 
of  Springfield,  for  the  general  construction,  $iq,«;oo, 
and  Chas.  A.  Ludden,  of  Chicopee.  for  the  ventilating, 
heating  and  plumbing,  at  a  total  bid  of  $5-345- 

Boston,  Mass. — Tt  is  stated  that  bids  will  be  received 
until  July  29  by  the  School  House  Comrs.  (J.  Qipston 
Murgis,  Chmn.),  for  erecting  an  addition  to  th^  Me- 
chanic Arts  Hieh  School;  also  installing  a  ventilating 
and   heating  system   in   same. 

"New  Bedford,  Mass. — The  City  Council  has  awarded 
contract  for  schools  to  H.  T.  Bullman,  105  Bonney  St., 
and  John  B.    Sullivan   &   Son   Co. 

"Adams,  Mass. — It  is  stated  that  the  Wyckoff-I.Ioyd 
Co.,  of  Springfield,  has  been  awarded  the  contract  to 
install  the  new  ventilating  and  heating  system  in  the 
Renfrew  school,  also  the  plumbing,  for  $8,000  and  $r,479» 
respectively. 

Salem^,  Mass. — Kilman  &  Hopkins,  of  Boston,  it  is 
stated,  are  the  archts.  for  the  high  school  which  it  is 
proposed  erecting  at   a   cost  of  $350,000. 

Orange  Mass. — Bids  will  be  received  July  24  by 
the  Bldg.  Com.  (jas.  D.  Kimball,  Clk.)  for  erecting 
a  4-roora  brick  school.  Geo.  P.  B.  Alderman,  Archt, 
Holyoke. 

Williamstown,  Mass. — The  Bd.  of  Governors  of  Will- 
iams College  are  reported  as  having  plans  prepared  for 
a  brick   and  stone   dormitory   to  be  erected  this  year. 

Marquette,  Mich. — The  taxpayers  of  Republic  Town- 
ship have  authorized  the  Bd.  of  Educ.  to  issue  $40,000 
bonds  to  erect  a  high  school. 

Flint  Mich. — Bids  will  be  received  until  Aug.  i  by  the 
Bd.  of  Trus.  of  Union  School  Dist.  (Thos.  Doyle,  Chmn.) 
for  erecting  a  4-room  addition  to  the  Oa  kSt.  School. 
Bids  to  be  for  the  general  construction;  ventilating  and 
heating;  plumbing;  electric  light  wiring.  Clark  &  Munger, 
archts.,  P>'ay  City,  Mich. 

Menominee,  Mich. — It  is  stated  that  bids  will  be  re- 
cived  until  July  30  by  Derrick  Hubert,  Archt  9  Spies 
Bldg.,  for  erecting  a  3-story  agricultural  school  for  the 
Co,  Bd.  of  *^duc.,  the  cost  to  be  about  $17,000. 


"Austin,  Minn. — A,  C.  Thomas,  of  Blooming  Prairie, 
is  stated  to  have  secured  the  contract  to  erect  a  brick 
school   at  $15,490. 

Echo,  Minn. — It  is  stated  that  bids  will  be  received 
until  July  23  by  F.  W.  Sommerfield,  Clk.  Bd.  Educ,  for 
erecting  a  school,  separate  bids  to  be  submitted  for  heat- 
ing and  plumbing.  Wm.  Elliott  &  Son.  of  St  Paul,  are 
the  archts. 

^  Agricultural  College,  Miss. — Bids  will  be  received  un- 
til about  Aug.  5  by  the  Executive  Com.  for  erecting  a 
mess  hall  at  the  Mississippi  A.  and  M.  College.  For  fur- 
ther information  address  A.  J.  Moore,  Secy. 

Bozeman.  Mont. — Bids  will  be  received  until  July  31  by 
the  Bd.  of  Trus.  of  the  State  College  of  Agricultural  and 
Mechanical  Arts  at  Bozeman.  for  erecting  a  station  build- 
ing. C.  S.  Haire  and  J.  G.  Link,  of  Helena,  are  the 
archts.  •  \\\   '\ 

"Anaconda,  Mont. — The  contract  to  erect  a  3-story 
parochial  school  for  St.  Peter's  parish,  it  is  stated,  has 
been    awarded    to    Hamill    &   Calnan   at    $34,10)'. 

Kansas  City,  Mo. — The  Bd.  of  Educ.  has  instructed 
C.  A.  Smith,  Dwight  Bldg.,  to  prepare  plans  for  an  ad- 
dition   to    Central    high    school    to    cost   about    $50,000. 

St.    Louis,    Mo. — See    "Churches    and    Dwellings." 

St.  Louis,  Mo. — The  following  are  reported  to  be  the 
lowest  bids  opened  July  5  by  the  Bldg.  Com.  of  the 
Bd,  of  Educ.  for  work  in  the  Training  SchooJ  and 
the  warehouse.  Bids  on  the  warehouse  were  received 
on  both  a  2  and  a  4-story  building:  The  Southern 
Constr.  Co.,  general  work  on  the  Manual  Training  Build- 
ing, $78,000;  Philin  C.  Ring,  .■^841  Finney  Ave.,  plumb- 
ing, at  $10,002;  The  Advance  Eng.  &  Constr.  Co.,  heat- 
ing, at  $10,720;  general  work  on  the  warehouse,  CThas. 
O.  A.  Brunk.  for  a  4-story  building.  $109,000;  The 
E.  C.  Gerhard  Bldg.  Co.,  $85,965,  on,  the  2-storv  build- 
ing: Philip  C.  Ring,  for  both  2  and  4-story  buildings,  at 
$2,615  and  $2,665.  respectively;  heating,  the  Modem 
Heating  Co.,  ?i3  Chestniit-  St.,  $6,990  unon  the  4-storv 
building;  and  The  J.  B.  Hughes  Heating  Co.,  1234  CHark 
Ave.,  at  $3,100  on  the   2-story  building. 

Newark,  N.  J. — Bids  will  be  received  until  4.30  P. 
M.  July  25  by  Com.  on  Schoolhouses  Bd.  Educ.  (R.  D. 
Argue,  Secy.),  for  erecting  Lincoln  School.  Bids  to 
be  submitted  separately  on  the  following:  Mason  and 
fireproofing  work,  iron  and  steel  work,  carpenter  work, 
plumbing  work,  roofing  and  cornice  work,  electrical 
work,  ventilating  and  heating  system,  motor  and  motor 
wiring. 

Plans  are  stated  to  be  in  preparation  for  a  r2-room 
addition  to  Belmont  Ave,  school  and  a  12-room  addi- 
tion  to   Bergen   St.   school. 

Phillipshurg,  N.  J. — The  Bd.  of  Educ.  has  decided  to 
expend  $60,000   in  providing  additional  school   room. 

lersey  City,  N.  J. — Supt.  of  Schools  Henry  Schnyder, 
in  his  annual  reports,  recommends  erecting  a  new  build- 
ing to  replace  School  No.  3  and  an  addition  to  School 
No.    15. 

"Geneva,  N  .Y. — If  is  stated  that  the  contract  to 
erect  the  Wm.  Smith  Hall  of  Science  at  Hobart  Col- 
lege has  been  awarded  to  A.  B.  Morrison,  of  Geneva, 
at  about  $70,000. 

"Brooklyn,  N.  Y. — The  following  are  the  bids  opened 
in  July  8  by  C.  B.  J.  Snyder.  Supt.  School  Bldgs.,  N. 
Y.  City,  for  general  construction,  etc..  of  ^  School  157, 
Boro.  of  Brooklyn :  Peter  Cleary,  19c  Bainbridge  St., 
$411,900  (awarded  contract);  P.  S.  Brennan  h  Son, 
$433,000;  John  Auer  &  Sons.  $418,299;  Richd.  E.  Hen- 
ningham,  $4 1 7,824 ;  P.  Gallagher,  $424,983 ;  Wm.  Wer- 
ner,   $462,800.  , 

.  *^The  following  are  the  bids  opened  same  time  and 
nlace  for  installing,  ventillating  and  heating  apparatus, 
in  School  94.  boro.  of  Brooklyn :  Baldwin  Enor.  Co., 
$46,900;  E.  Rutzler  Co.,  $4-?, 435;;  Blake  &  Williams. 
$34,961,  and  Frank  Dobson  Co.,  Inc.,  $34,246  (awarded 
contract). 

•Richmond.  S.  I..  N.  Y. — The  following  are  the  bids 
opened  on  July  8  by  C.  B.  J.  Snyder.  Supt  School 
Bldgs..  N.  Y.  City,  for  general  construction,  etc.,  of 
School  28.  in  Richmond.  Boro.  of  Richmond:  Ph. 
Wolff  &  Son.  $45,882;  Laurence  T.  Rice.  198  Bwav..  N. 
Y.  City,  $38,663  (awarded  contract):  The  Ktottsford 
l-.ckenson  Co.,  $40,875;  J.  MacArthur,  $39,000;  Jos. 
Ohlhausen,  $43,400. 

Ogdensburg,  N.  Y. — Geo.  Hall,  of  Pasadena,  Cal.,  is  re- 
ported to  have  given  this  city  $100,000  for  the  erection 
of  a  seminary. 

Binghamton,  N.  V.— Plans  for  the  Fairview  School,  it 
is  stated,  have  been  accepted,  and  A.  J.  Inloes.  Secy. 
Bd.  Educ,  has  been  authorized  to  receive  bids  for  con- 
struction. 

New  York.  N.  Y.~C.  B.  J.  Snyder.  Chf.  Archt.  of 
the  Dept.  of  Educ.  has  filed  plans  for  a  second  en- 
largement of  old  Rivington  St.  School  No.  4.  by  the 
addition  of  a  new  5-story  annex,  125x100  ft.  The  im- 
provements  are    to   cost   $180,000. 

Albany,  N.  Y. — Bids  as  a  whole  will  be  received 
until  Aug.  15  by  Dr.  Andrew  S.  Draper,  State  Comr, 
of  Educ.  Albany,  for  the  construction  of  the  N.  Y. 
State  Normal  College  at  Albany.  _  including  heating, 
plumbing,   electric   work   and   gas   pipiing. 

Nyack,  N.  Y. — Bids  will  be  received  by  E.  S.  Van 
Houtes,  Pres.  Bd.  of  Educ,  until  Julv  20.  for  erecting 
a  new  school  and  remodeling  present  school  of  the  Union 
Free  School  Dist.  4.  Orangetown,  Nyack,  as  advertised 
in  The  Engineering  Record.  Bids  may  be  submitted  for 
the  entire  work  or  for  carnenter  work,  mason  work, 
plumbing  or  heating  and  ventilating  separately. 

"Fargo,  N.  D.. — The  following  are  reported  to  be  the 
bids  received  July  5  for  installing  a  ventilating  and 
heating  system  in  the  high  school  and  central  building, 
(a)  Warner- Webster  system;  (b)  Van  Auken:  T.  P. 
Riley,  o  $0,000.  h  $8  756;E.  J.  Harrington,  a  $8,749, 
b  $8,300;  Fargo  Plumbing  &  Heating  Co.,  "a  $8,110,  b 
$7,990    (awarded   contract). 

Bottineau.  N.  D. — The  School  of  Forestry  Bd.  is 
reported  to  have  awarded  the  contract  for  the  new 
building    to    Edmund    White,    of    Bottineau,    for    $24,200. 

Minot,  N.  D. — It  is  reported  that  bids  will  be  re- 
ceived until  Aug.  3  for  the  erection  of  a  4-room  addi- 
tion to  the  Central  School,  including  ventilating  and 
heating.      Frost   &    Hosmer,    archts. 


.  Granville.  N.  D. — Bids  will  be  received  until  Aug. 
6  by  Bd.  Directors  of  Granville  School  Dist.  No.  25  for 
erecting  a  4-room  brick  school.  Wm.  Zimmerman,  archt., 
Minot;    W.    G.    Morrison,   Dist    Clk. 

Hannaford,  N.  D. — It  is  reported  that  bids  wfll  be  re- 
ceived until  about  Aug.  4  by  the  Bd.  of  Educ.  (A.  C. 
Anderson,  Qk.)  for  erecting  a  school.  Thori,  Alban  & 
Fisher,  of  St.  Paul,  Minn.,  are  the  archts. 

Kenmare,  N.  D. — It  is  stated  that  bids  will  be  received 
until  Aug.  I  V-  Frost  &  Hosmer.  Blaisdell-Bird  Bldg., 
Minot,  for  erecting  a  high  school  to  cost  about  $20,000. 

Columbus,  0. — Bids  will  be  received  until  Aug.  5  by 
Com.  on  Bldgs.,  Ekl.  Educ.  (C.  E.  Morris,  Chmn.)  for 
furnishing  material  and  excavating  and  putting  in  the 
foundation  for  a  21 -room  school  to  be  erected  at  Indian- 
ola  and   i6th  Avca. 

Crown  Point,  O. — Bids  will  be  received  until  July  3'> 
by  I.  A,  Seybold,  Clk.  Madison  Township,  at  Trotwood, 
for  erecting  a  school  in  Crown  Point,  in  Madison  Town- 
ship. 

Mingo,  O. — It  is  stated  that  bids  will  be  received  until 
July  26  by  C.  L.  Reed.  Clk.  Bd.  Educ,  for  erecting  a 
school. 

Glassport,  Pa. — Bids  will  be  received  until  Aug.  5  by 
the  School  Bd.   (Boyd  Wilson,  Secy.),  for  $50,000  bonds. 

Harrisburg,  Pa. — A.  A.  Ritcher.  of  Reading,  is  said . 
to  be  (preparing  plans  for  Sunday  school  building  for 
the  United  Brethren  Church.  Estimated  cost  $40,000. 
Address  pastor. 

Waynesburg,  Pa. — At  a  raeetiing  of  the  Trus.  of 
Waynesburg  College.  July  8,  according  to  reports,  it 
was  decided  that  the  $15,000  appropriation  by  the  last 
Legislature  be  used  in  erecting  a  3-story  brick  dormi- 
tory  for  women. 

Rumford,  R.  /.— H.  B.  Smith  Co.,  of  Providence,  it  is 
stated,  has  been  engaged  to  prepare  plans  for  the  heat- 
ing plant  which  is  to  be  installed  at  tne  Union  Grammar 
School  and  for  which  $1,500  has  been  appropriated. 

Cranston,  R.  I. — It  is  stated  that  all  bids  received 
July  I  for  erecting  several  schools  have  been  rejected. 

Allendale.  S.  C. — The  erection  of  a  $20,000  school 
is  reported  under  consideration. 

"Aberdeen,  S.  D. — The  School  Bd.  is  stated  to  have 
awarded  to  C.  Lepper  the  contract  to  erect  the  school 
on  the  west  side  at  $11. 745- 

Irwin  D.  Aldrich,  of  Big  Stone,  Secy.  Bd.  of  Regents 
of  Educ,  writes  that  bids  will  be  received  by  the  Bd. 
of  Regents  at  Spearfish  until  about  Aug.  20  for  the  erec- 
tion of  a  normal  school  at  Aberdeen;  cost  reported  to  be 
about  $58,000.  Architect.  Wm.  M.  Kenyon,  Guaranty 
Bldg.,  Minneapolis,  Minn. 

North  Athens.  Tenn. — Reports  state  that  Harper  Col- 
lege, 4-story  brick  building,  in  North  Athens,  owned 
by  ,U.  S.  Grant  University,  of  Athens,  wa  sstruck  by 
lightning  on   July   10  and  totally  destroyed  by   fire. 

Dayton,  Tenn. — It  is  stated  that  Bearden  &  Foreman, 
of     (^liattanooga,     are     preparing    plans    for     a    $15,000 

school. 

Athens,  Tenn. — Adams  &  Alsup,  of  Chattanooga,  are 
stated  to  be  preparing  plans  for  a  school  to  be  erected 
here  at  a  cost  of  $15,000. 

"Knoxville.  Tenn. — It  is  reported  that  Brimer  &  Eng- 
land have  the  contract  for  erecting  a  school  on  Gratz 
St.  at  $21,900. 

Chattanooga,  Tenn. — ^The  Bd.  of  Aldermen  has  passed 
a  resolution  providing  for  the  erection  of  3  schools  at 
a  cost  of  $160,000. 

Chilocco,  Okta.  Ter. — Bids  will  be  received  until  Aug. 
5  by  S.  M.  McCowan,  Supt  (Hiilocco,  for  furnishing 
and  delivering  at  the  Indian  School  as  required  during 
the  fiscal  year  ending  June  30.  1908,  about  33.000  ft. 
of  lumber,  15,500  shingles,  78  windows,  doors  and 
transoms,  12.400  laths,  275  sq.  yds.  metal  laths,  4,000 
brick,  610  ft.  window  guards,  2  iron  stairways  com- 
plete, 20  squares  tin  roofing,  some  bath  tubs,  sinks, 
closets,  etc.,  about  890  ft.  of  valley,  gutter,  spouting,  etc. 

•Childress,  Tex. — E.  T.  S.  Williams,  of  Childress,  is 
reported  to  have  secured  the  contract  to  erect  a  school 
estimated  to  cost  $15,000. 

Arlington,  Tex. — The  School  Bd.,  according  to  reports, 
has  decided  to  erect  a  $15,000  school.  Address  Clk.  of 
the  Bd. 

Cleburne.  Tex. — It  is  reported  that  arrangements  are 
being  made  to  erect  a  $75,000  school.  Address  Prof. 
G.  G.  Hall. 

College  Station,  Tex. — Plans  and  snecifications  will  be 
received,  bids  to  be  opened  by  the  Bd.  of  Directors  of 
the  Agricultural  &  Mechanical  College  at  Oriental  Hotel, 
Dallas,  at  9  A.  M.  Aug.  3.  for  the  following  builtfings: 
At  College  station:  dormitory,  $45,000;  bath  house,  $9,- 
000;  veterinary  hospital,  $4,500;  at  Prairie  View:  dor- 
mitory, $15,000.  For  information  address  Chas.  Puryear, 
Dean,  College  Station. 

"San  Marcos,  Tex.~~J.  M.  Carroll,  Agent  and  Pres. 
San  Marcos  Baptist  Academy,  writes  that  the  contract 
for  erecting  building  for  the  academy  (bids  opened 
Tuly  6) ,  has  been  awarded  to  Fischer  &  limbic,  of 
Austin,   for  about  $107,000. 

Uvalde,  Tex. — It  is  reported  that  a  high  school  will 
be  erected  at  a  cost  of  $40,000.  Adress  CHk  of  School 
Bd. 

Prairie  View,  Tex. — The  Bd.  of  Directors  of  the 
Agricultural  College,  it  is  reported,  has  appropriated 
$30,000  for  improving  the  Prairie  View  Branch  of 
the  Industrial  College. 

Weatherford,  Tex. — It  is  stated  that  a  dormitory  is  to 
be  erected  at  the  Texas  Female  Seminary  to  cost  $2-2,000. 

ScoHeld,  Utah. — Bids  will  be  received  until  July  25 
by  the  Bd.  School  Trus.  (F.  H.  Merreweather,  Chmn.) 
for  erecting  an  8-room  brick  school.  Bids  to_  be  sub- 
mitted as  a  whole  or  separately  on  the  following:  Ex- 
cavation, stone,  cement,  concrete  and  brickwork,  car- 
pentry, including  tin,  wrought  iron  and  galvani^d  iron- 
work, cement  work.  Separate  bids  will  be  received  for 
heating  apparatus. 

•Pullman,  Wash.~1\ut  Bd.  of  Control,  it  is  stated, 
has    awarded    to    A,    Valk,    &f    Pullman,    the    contract 


'  Itetns    marked   thus    eive   the  names   of   barties   (Awarded    contracts. 
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heating     and 


•Tm'mta.  ITaA— Jokm  B«nitia(ten.  n  Is  tuted.  kai 
■cot  graMcd  a  penait  to  cicct  the  Rogrrs  School  on 
Ea*  M  amd  34tli  Sta.  The  itnicture  will  be  of  con- 
crete aad  a  ftoriea  high,  contain  u  achool  toomi  and 
coat  $50,000. 

Btmfm.   Wii. — ^Tbe  elector*  of   Dist.   No.    1,  it   ia  re- 

Erird.  ba«e  decided  to  iasne  $ao.ooo  bonda  for  a  school 
I_  WinskeD.  Prca.  Bd. 

CUId,     according    to     tth 

0,000  to  be  ased   for  the 


Bigtrum,  Wi*. — Fhmacc  C 
porta,  kaa  BccaeMed  the  dty  $4' 
eiectioo  of  a  new  high  schooL 


Calcmtir,  ifit.— Schick  &  Koth,  of  La  Crosae  are 
lepastcd  to  bsTC  prepared  plans  for  a  a-story  brick 
aeaool  to  coat   $ao,ooo. 

Wttt  AUit,  Wit. — Plans  for  the  |i8,ooo  school  for 
Weal  Alii*  are  bring  prepared,  according  to  reports. 
br  Ckaadler  ft  Park.  Racine. 

Arcmdim.  Wit. — Schick  k  Roth,  of  La  Crosse,  it  i*  re- 
ported, have  completed  plan*  for  a  $ao,ooo  high  school 
to  be  erected  here. 

ttiimmmin.  Wit. — Leehont*  &  Guthrie,  loa  Wisconsin 
St..  it  ia  Mated  will  prepare  plans  for  the  fan  system  of 
II  iililaliiia  for  the  loth  Dist.,  No.  i,  and  nth  Dist.,  No. 
t.  Sckoola. 

•Otkktih,  Wit.— J.  W.  McAUister  &  Co.,  of  Oshkosh. 
ia  reported  to  hare  aecnred  the  contract  for  the  plumbing 
md  B^fag  ia  the  Read  School  at  $4,000,  and  the  Duker- 
ackdii  HIk  ft  Ventilating  Co.,  the  contract  for  the  ven- 
tilatiac  and  heating,  at  14.478- 

T»r»ut»,  Om. — Bids  will  be  received  until  July  33  by 
W.  C  WiUdation,  Secy.-Treas.  Bd.  Educ.  for  enlarg- 
iag  Grace  St.,  Pape  and  Perth  Av«.  schools,  altera. 
liMa  to  Jarria  St.    Collegiate  Inst,   and  other   repairs. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Sottt  Arramged  Alphabtticatly   by  Stales. 

Dtt  Uointt,  la. — Warren  Walker,  Secy.  Engle  Crema- 
tOTT  Co..  writes  tlsat  it  is  propoaed  to  construct  a  plant 
for.  the  utilization  and  disposal  of  garbage,  dead  animals, 
etc  at  a  cost  of  $25,000.     Plans  arc  not  yet  fully  com- 

platnL 

Bakumere,  Md. — Bid*  will  be  receiTcd  until  July  34  by 
li»  Bd.  of  AwaiU*  (J.  Barry  Mahool.  Pre».)  for  the  re- 
moval by  scow  or  lighter,  and  final  disposition  of  street 
sweepings  and  other  refuse.  J.  L.  Wickes,  Comr.  Street 
Cleaning. 

'HmtHtOntrt,  i/m.— Lewis  ft  Kitchen,  4jj  Wabash 
Ave.  Chicago,  III.,  are  reported  to  have  on  July  5 
secured  the  contract  for  constructing  municipal  garbage 
crematory    for   $9,960. 

Scktutetody,  N.  Y. — The  Bd.  of  Contract  and  Supply 
an  Joly  10  rejected  the  two  bids  opened  on  June  36 
for  Ike  coUectioo  and  sanitary  disposal  of  ashes,  rub- 
feWk  nrbage  and  dead  animals  of  the  city  for  5  years, 
bHWBIm    Oct.    I,     1907.       L.     B.    Sebring.    City    Engr., 

Horuttt,  N.  Y. — ^Tbe  question  of  constructing  a  garbage 
i*  reported  under  consideration  here. 


Cttmwtbut,  O. — Engineer  John  H.  Gregory  is  reported 
to  tova  Cled  with  the  Bd.  of  Pub.  Service  on  July  la 
Vpcetfatsons  for  a  garbage  reduction  plant  of  100  ton* 
capacity  for  14  hours  at  an  estimated  cost  of  $150,000; 
alao  a  foraaee  for  incinerating  rubbish  in  addition  to 
Ike  garbagt  reduction.  The  Rapp  and  Schwcnker  farm 
ia  staled  to  have  been  selected  as  the  site  for  the  plant. 

Y»uutt1ow»,  O. — We  are  informed  that  a  new  or. 
dliiame  i*  now  being  considered  by  Oty  Council  for  dis- 
poaal  ofgarfaage  for  $  yrs.  New  bids  will  be  called  for 
Wcr.     date  A.   Smith,    Secy.   Vi.  of  Health. 

NEW  INDUSTRIAL  PLANTS. 

Stt  alto  "Butinttt  BuildMt'." 

MmtTOu,  Cole. — O.  C  Skinner  and  Geo.  Truc»dale 
arc  reported  intereated  in  a  company  which  has  been 
ergaatteJ  for  the  pnrpose  of  erecting  a  factory  to  manu. 
bcttire  ice.  The  plant  will  cost  about  $30,000  and  will 
hare  ten  tons'  daily  capacity  and  the  storage  warehouse 
win  bold  50,000  cu.  ft.  of  refrigeration. 

Peoria,  //I.— The  plant  of  the  Independent  Cereal 
Milling  Co.  i«  reported  to  bare  been  purchased  by  the 
Coma  Miffiac  Co..  of  East  St.  Louis,  and  it  is  said 
to  be  tkc  ialraticsi  of  tlie  new  owners  to  spend  $50,000 
at  once  ia  tke  erection  of  an  elevator  and  an  addition 
to  tke  preaeat  pUm  in  the  Galena  Road  in  Averyville, 
and  tke  iaatanetion  of  necessary  eqtdpment  for  the 
prospective  iacrcaaed  output. 

Bojtoo,  Matt. — It  ia  reported  that  the  Foes  Cotton 
Mills  intends  ercctiag  cotton  mills  in  East  Boston  at 
a  cost   of  about  $1,500,000. 

Witlmar,  Uimn—The  Great  Northern  Ry.  Co.  (A.  H. 
Hogelaad.  Ch.  Engr..  St.  Paul),  is  reported  to  have 
pardused  a  site  ia  the  east  end  of  this  city  on  which 
a  locOBWtiic  maHrine  shop  will  be  built.  The  round. 
boose  wlD  also  be  enlarged.  A  new  too-ft.  turntable 
win  take  the  place  of  tke  one  now  in  use. 

'mmnofolu,  Minn.— It  is  reported  that  the  Floor 
Citjr  Oiuaaieatal  Iron  W)t».  ba*  let  the  contract  to 
J.  L.  KoUn*on  for  its  new  brick  and  steel  fouudry 
to  be  erected  at  xytb  Ave.  S.  and  STth  St  The  *tn>e- 
tnre   will   be   75x100    ft.,   aad   cost  complete  $25,000. 

New  York,  N.  K— Md*  will  be  received  until  July  3< 
br  Wm.  S:  Patlaa.  Asat.  Q.  M.  Gea.,  U.  S.  A.,  riepot 
Q.  M.,  M  WUtekall  St.,  New  York  City,  Tor  furnishing 
•    ■  -^     •  ••     M  vessel  within   reach  of  shl;)-? 


.   ia  Ik*  katkor  of  Mrw  Yotk,  a  complete  ice  making 

and  iHartHhn  ^aat. 

Double  5tMfir.  N.  C. — TV  Double  Shoals  Cotton 
Mill*,  it  is  atated,  wU  expend  $20,000  for  new  ma- 
ektnery.  Tbis  compear  ia  aew  operating  3,000  spindles, 
jad  it  W  aapumd  te  be  prapariag  to  establidi  s  plant 


for    manufacturing    bricks    for    the    erection    of    an    ad- 
dition. 

Sidney,  O. — The  plant  of  the  American  Scraper  Co. 
ii  reported  to  have  been  seriously  damaged  by  fire  on 
July   9. 

Pkitadelthia,  Po.— Ballinger  &  Perrot,  102  S.  12th  St.. 
it  is  stated,  have  completed  plans  and  invited  estimates 
for  the  erection  of  2  buildings  for  the  Columbia  Mills,  at 
Fifth  St  and  Columbia  Ave.  One  of  the  butldini^s  will 
be  JJxjs  ft,  and  will  be  4  stories  and  basement  high; 
the  other,  48x76  ft,  one  story  and  basement.  r,V)th 
buildings  will  be  of  brick,  with  slag  roofs,  and  will  have 
columns,  floors  and  roofs  of  slow-burning  wood  con.- 
struction. 

The  Miller  Lock  Co.  has  purchased  a  site  at  Tacony 
and  Duncan  Sts.  anda  intend  erecting  a  2-story  brick 
and  stone  fireproof  lock  factory  220x195  ft.  Plans  have 
been  prepared  by  Heacock  &  Hokanson,  931   Chestnut  St. 

Permits  have  been  granted  to  Cramp  &  Co.,  Com- 
monwealth Bldg.,  for  the  erectioii  of  2  buildings  for 
manufacturing  purposes,  to  be  built  at  5th  and  Apple- 
tree  Sts.,  for  the  Smith,  Kline  &  French  Co.,  will  be 
a  6.story  concrete,  brick  and  terra  cotta  structure,  91x61 
ft,  and  cost  $100,000.  The  other  for  the  New  York 
Pie  Baking  Co.,  to  be  erected  at  Lombard  and  2Sth  Sts., 
will  be  2  stories  high,  131x74  ft.,  of  fireproof  construc- 
tion with  an  exterior  facing  of  brick  and  cost  $40,000. 
Plans  for  both  builrtings  were  drawn  by  Ballinger  & 
Perrot,   101  S.    ia&  St 

Pittiburr,  Pa. — It  is  reported  that  the  Pittsburg  Steel 
Co.  will  issue  $4,000,000  bonds  for  improvements  and 
extensions  to  the  plant. 

The  Warner  Glass  Co.,  it  is  reported,  is  planning  the 
enlarging  of  their  plant  this  summer  by  the  addition 
of  a  6-ring  continuous  tank,  which  will  give  employ- 
ment to  12  more  shops. 

Ashaway.  R.  I. — The  Ashaway  Clay  Co.  is  reported 
formed  with  Geo.  L.  Babcock,  of  Plainfield,  N.  J..  Pres., 
and  Frank  Hill,  of  Ashaway.  Secy.,  and  a  capital  of 
$50,000,  for  the  purpose  of  building  a  plant  to  manufac-  • 
ture  high'grade  face  brick  having  a  capacity  of  20,000 
bricks  per  day. 

'Chattanooga,  Tenn. — A'dams  ft  Sneider,'  120  E.  8th 
-St.,  are  reported  to  have  the  contract  to  build  a  foundry 
for  the  American  Brake  Shoe  Co.     Estimated  cost  $40,000. 

Spokane,  Wash. — The  Ford  Pump  &  Engine  Co..  ac- 
coroing  to  reports,  is  being  organized  with  head  offices 
in  Spokane.  The  new  organization  has  the  patent  for  a 
rotary  engine  and  pump,  and  is  contemplating  the  erec- 
tion of  a  factory  in  Spokane  for  manufacturing  the  en- 
gines and  pumps.  Capital,  $100,000.  Officers:  A.  F. 
Ford,  Pres.:  J.  B.  Ferguson.  Vice-Pres. ;  B.  L.  Youngs, 
Secy,    and  Treas. 

Evtrett.  Wash. — It  is  staled  that  the  Stetson  Post  Co. 
intends  erecting  mills  here  at  a  cost  of  about  $1,000,000. 
H.  A.  Chase,  of  Everett,  may  be  able  to  giive  further 
information. 

Tacomo.  Wash. — A  permit  has  been  granted  to  the 
Northern  Pacific  Ry.  Co.  (W.  L.  Darling.  Ch.  Engr.,  St. 
Paul,  Minn.)  for  a  iooxi86-ft  addition  to  the  machine 
shops  at  South  Tacoma,  a  blacksmith  shop  and  for  a 
storage  building  28x176  ft.  The  total  cost  of  the  3 
structures    will    be    $125,000. 

Elm  Grove.  W.  Va. — The  Wheeling  Enameled.Iron 
Co..  it  is  stated,  will  double  the  capacity  of  its  plant 
at  Elm  Grove,  and  $60,000  will  be  expended  in  the  gen- 
eral improvements.  An  additional  foundry  building 
110x63  ft-  w'il!  be  erected  adjoining  the  present  one, 
and  will  be  almost  entirely  of  steel  frame  construction. 
The  contract  for  the  steel  frame  material  and  the  steel 
construction  work  is  reported  awarded  to  the  River- 
side Bridge  Co.,  of  Martins  Ferry,  and  contracts  for 
other  work  in  connection  with  the  -  improvement  have 
been  let  to  local  contracting  firms. 

Milwaukee,  Wis. — Plans  have  been  filed  bv  the  Schlitz 
Bfrwing  ^Co,  for  a  brewhouse,  mill  and  boiler  house  to 
be  erectW  on  2d  and  Cherry  Sts.,  according  to  plans 
by   I^uis   Lehle,   of.  Chicago,    III.,   and   to   cost   $300,000. 

A  building  permit  is  renorted  issued  for  a  factory 
and  warehouse  for  the  William  Bcrger  Bedding  Co..  to 
be  erected  at  a  cost  of  $75,000  at  Florida  and  Grove  Sts. 

.  *ha  Crosse.  W»J.— The  Foster  Construction  Co.,  Em- 
pire Bldg.,  Milwaukee,  It  is  stated,  has  been  awarded  the 
contract  for  the  new  Llstman  mill  to  be  erected  at  La 
Crosse.  The  building  will  be  6  stories  high,  of  brick 
snd  concrete  construction. 

Walkerville,  Ont.--*\t  is  stated  that  application  has 
been  made  for  a  charter  for  the  Ontario  Structural  Steel 
Co..  which  expect*  to  erect  a  plant  in  Walkerville  and 
employ  500  men.  An  option  has  been  obtained  on  a 
«ite  of  20  acres.  The  principal  steel  goods  to  be  manu- 
factured will  be  structural  steel  for  bridges,  sky  scrapers 
and  other  structural  purposes.  The  promoters  of  the 
new  company  are  said  to  be  Henry  Drake  and  Herman 
Schwein,   formerly  with  the  Canadian  Bridge  Co. 

Toronto.  Ont. — The  Lantz  Marble  Company,  of  Buf. 
falo.  N,  Y.,  are  said  to  be  locating  a  plant  at  Toronto. 
Negotiations  are  practically  completed  for  a  large  property 
in  the  East  End,  near  the  railway  tracks.  A  building, 
over  200  ft    lonn  and  to  cost  $40,000,  will  be  built. 

Henry  Simpson,  archt,  of  Toronto,  it  is  stated,  will 
build  a  $50,000  factory  on  site  of  old  Parliament  St, 
School  for  the  Aluminum  &  Crown  Stopper  Co.  The 
building  will  be  of  mill  construction,  and  5  stories 
high. 

Stratford  Ont. — ^It  i*  *tated  that  the  Grand  Trunk 
Ry.  fJo9.  Hobson,  Ch,  Engr,,  Montreal,  Que,),  are  to 
rebuild  their  Stratford  car  shops  on  a  large  scale.  The 
now  shops  will  be  95x175  ft.,  and  will  be  run  with 
electricity  throughout.  One  large  i20.ton  crane  will  be 
installed. 

Brantford,  Ont.— The  Ham  &  Nott  Mfg.  Co..  it  is  re- 
ported, has  temporarily  abandoned  the  plan  of  a  branch 
plant  in  Ottawa,  and  will  enlarge  the  local  factory  at 
a  cost   of   $40,000, 

MISCELLANEOUS. 
Hotel   Arranged   Alphabetically    by   States. 

'Pine  Btulf,  ,-<r», — The  Dirs.  of  the  Con»ot  Drainage 
Dist  are  report-  -!  to  have  awarded  to  G,  A.  McWilliams, 
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of  Peoria,  III.,  the  contract  for  constructing  about  i6 
miles  of  drainage  canal  (bids  opened  July  2)  at  9  cts. 
per  cu.  yd.  for  the  main  work  and  10.25  cts.  for  the 
laterals;  total  cost,  about  $50,000.  Engineer,  Willis  E. 
Ayres,  Randolph   Bldg.,   Memphis.  Tenn. 

Oroville,  Cat. — The  City  Council  is  reported  to  have 
adopted  the  plans  of  Engineer  Hall  for  flood  protection 
from  Feather  River.  The  plans  are  said  to  call  for  a 
concrete  wall,  6  ft.  wide  at  bottom  ,and  18  in.  on  top, 
to    cost   about    $100,000. 

IVilinington,  Del. — Bids  will  be  received  until  Aug.  $ 
by  Maj.  C.  A.  F.  Flagler,  Corps.  Engrs.,  U.  S.  A„ 
Wilmington,   for  dredging  Salem   River,   N.  J. 

Washington,  D.  C. — Bids  will  be  received  by  MaJ. 
Spencer  Cosby  Corps  Engrs.,  U.  S.  A.,  until  Aug.  12, 
for  dredging  in  Potomac  and  Anacostia  Rivera,  near 
Washington,  as  advertised  in  The  Engineering  Record. 

Bids  will  be  received  until  July  23  by  the  Bureau 
of  Supplies  &  Accounts,  Navy  Dept,  Washington,  for 
furnishing  at  the  various  navy  yards  and  naval  sta- 
tions the  following  supplies;  Portsmouth,  N.  H.,  Sche, 
dule  45 — Milling  machine,  hydraulic  accumulator.  Sche. 
dule  80 — Asbestos  packing.  Boston,  Mass.,  Schedule 
76— Bolts  and  nuts,  screws,  pulleys,  drills,  shovels,  files, 
etc.  Schedule  fi — Sheet  brass  and  copper,  rolled 
bronze.  Schedule  79 — Bar  iron  and  steel,  galvanized 
sheet  steel,  slab  zinc,  pig  lead.  Schedule  82 — Copper 
pipe,  pipe  fittings,  valves.  Schedule  83 — Insulating 
tape.  New  York,  N.  Y.,  Schedule  76 — Bolts  and  nuts, 
brass  nuts,  steel  wire  and  copper  nails,  scrapers,  etc. 
Schedule  78 — Sheet  brass.  Schedule  79 — Sheet  lead, 
steel  billets,  bars  and  angles,  sheet  tin.  Schedule  81 — 
Cement  compound,  etc.  Schedule  82 — Iron  or  steel  pipe, 
pipe  fittings,  gate  valves.  Schedule  84 — Iron  castings. 
Washington,  D.  C,  Schedule  71— Valves,  etc.,  ties,  brass 
and  copper  tubing,  etc.,  steel  tubes,  gauges.  Norfolk, 
Va.,  Schedule  73 — Fire  brick,  steel  letters,  sheet  steel, 
etc.  Schedule  76 — Copper  and  phosphor-bronze  wire, 
bolts  and  nuts,  drills,  files,  etc.  Schedule  78 — Rolled 
bronze,  sheet  brass.  Schedule  79 — Galvanized  sheet 
steel.  Schedule  82 — Brass  pipe,  brass  pipe  fittings, 
valves.  Schedule  85 — Contruction  of  wards  at  naval 
hospital.  New  Orleans,  La.  Schedule  45 — Steam  ham- 
mer, blower,  melting  furnace.  Newport,  R.  I.,  Schedule 
41 — Connection  of  officers*  quarters  with  steam  distri- 
buting lines.  Schedule  42 — Alterations  to  building. 
Schedule  72 — Motor  drive  outfits  at  the  navy  yard, 
Charleston,  S.  C.  Applications  for  proposals  should 
designate  the  schedule  desired  by  number.  E,  B,  Rogers, 
Paymaster   Gen,,   U.    S.    N. 

'Fernandina,  Fla. — Bids  were  opened  on  July  i  by 
Lieut.-Col.  Dan.  C.  Kinpnen,  Corps  Engrs.  U.  S.  A., 
Savannah,  Ga..  for  dredging  harbor  at  Fernandina.  about 
525,000  cu.  yds.  a  price  per  cu.  yd.,  b  totals;  P.  San- 
ford  Ross,  Inc.,  Jersey  City,  N.  J.,  a,  19,75  cts.; 
b,  $103,687.  Roderick  G.  Ross,  Jadcsonville,  Fla.,  a, 
20  cts.j  b,  $105,000.  North  American  Dredging  Co., 
Brunswick,  Ga.,  a,  17.75  "s.;  b,  $93,187  (awarded  con- 
tract). 

Tampa,  Fla. — Bids  will  be  received  by  Maj,  Francis 
R.  Shunk,  Corps  Engrs.,  U.  S.  A.,  Jacksonville,  until 
Aug.  16  for  dredging  in  Tampa  Bay,  Fla,,  as  advertised 
in  The  Engineering  Record. 

Joliet,   III. — See    "Power   Plants,    Gas   and   Electricity." 

Rock  Island,  III.— The  Drury  Drainage  Dist.  (Wal- 
lace Treichler,  Engr.)  will,  on  July  30,  let  contract  for 
312,000  cu.  yds.  levee  work,  and  192,000  cu.  yds.  ditch 
work. 

'Chicago,  III. — The  contract  for  three  5-ton  power 
stiff-leg  derricks  (bids  opened  July  8),  has  been  awarded 
to  J.  E.  Roemheld,  Chamber  of^  Commerce  Bldg.,  for 
$8,450. 

Bids  will  be  received  until  July  23  by  John  J.  Han. 
berg.  Comr.  of  Pub,  Wks,  for  furnishing  apparatus  and 
dredging  approximately  8,500  cu,  yds.  of  material  from 
the  bottom  of  slip  "A"  of  the  west  fork  of  the  south 
branch  of  Chicago  River, 

,''!?"■  £i'^'  i"— Bids  will  be  received  by  the  Comrs. 
?,'  y*?,TJ"°"  .Special  Drainage  Dist.  at  the  First  Natl. 
ISank  Bldg.,  Piper  City,  until  July  31  for  44,450  cu.  yds. 
of  dredge  or  machine  ditch  work  and  62,460  cu.  yds. 
of  scraper  ditch  work,  as  advertised  in  The  Engineering 
Record.  ' 

.•Sullivan,  Ind.—Xt  is  stated  that  bids  will  be  received 
until  Aug,  5  by  W.  H,  Jones,  Jr„  Engr.  and  Supt.,  New 
Lebanon,  Ind.,  for  constructing  a  dredge  boat  ditch, 
about  80,000  cu,   yds. 

Muskogee,  Ind.  Ter.—Bids  will  be  received  until  July 
27  by  J.  Geo.  Wright,  Comr.  of  Five  Civilized  Tribes, 
Muskogee,  for  drilling  apparatus  as  follows:  2,000  ft. 
single  cylinder,  hydraulic-feed  diamond-core  drill  with 
i2-in.  run.  drilling  capacity  2,000  ft.;  a  800  ft  single 
cylinder  hydraulic.feed  diamond.core  drill,  12-in.  run, 
drilling  capacity  of  800   ft. 

Des  Moines,  /a,— We  are  informed  that  no  bids  were 
received  on  July  10  by  the  Bd,  of  Pub.  Wks,  (W,  W, 
Wise,  Chmn,)  for  improvement  of  the  channels  of  Rae. 
coon  and  Des  Moines  Rivers.  Matter  may  now  b« 
postponed    for  some   time.      Geo.   D,    Dobson,   City   Engr. 

Muscatine,  la.— It  is  stated  that  bids  will  be  re- 
ceived until  Aui?.  5  by  A.  S.  Lawrence.  Co.  Aud.,  for 
constructing  a  ditch   in   Drainage   Dist.    No.   4. 

Dakolah,  lo.—lt  is  stated  that  bids  will  be  received 
until  Tuly  25  by  John  Cunningham,  Co,  Aud,,  for  con- 
structing a  ditch   or  drain   in    Humboldt   Township, 

'Boone,  la. — The  contract  for  constructing  county 
drain  No.  37  (bids  opened  July  8),  has  been  awarded 
to  Fehlersin  &  Rosackerhler  (!o,,  of  Boone,  for  tile, 
$1,860,    and    Chas.    Peterson,    for    digging,    about    $1,260, 

•New  Orleans,  Lo,— Oiristie  &  Lowe.  107  Camp  St., 
are  reported  to  have  secured  the  contract  for  con- 
structing sia  across  Cubits  Gap  and  The  Jump,  and 
placing     additional     mattresses     on     sill     across     head     of 

PaSS-a-Loutre.    Mi^Hi<t!iinni     Riv^r     tWttia    /\n»n»A    T..1»    £    K» 


^,c.x.iiiK     auuiiiuiirti     maiiresses     on     sill     across     nead     ot 
S*f*'^     ^'"^"v,  Mississippi   River    (bids  opened   July  6   by 


rass-a-L.outre,  jviississippi  Kiver  (bids  opened  July  6 
Col.  E.  H,  Ruffner,  Corps  Engrs,,  U.  S.  A.,  Room 
Custom   House)    for   about   $242,000, 


•  Itemt  marked  thtu  rive  the  namei  of  tarties  awarded   contraeti. 
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M^^^Edw.^lSr  c'o%l°  e"U'''uTs"' A°%/r""dre?KinJ  F  ^iT,V  /^rkJ^'    ^T^J^'   ""i    •"=    T"''^'*    ^^   J»»-  i"'=I"»ive,  In  connection  with  Cumberland  Riyer  improv<v 

under    continuing    contract    a    3S-ft     channel    in    BMton  in.,    hIIv      'V         '  ""}'^J^^^--  *  *«"•  grading  and  gravel-  ment   above  Nashville:    Baltimore   Bridge  Co^   Baltimore, 

Harbor,  was  submitted  by  G.   H    BreymMn  &  Bros     of  n^  H  =  i?'"'    t^"'    ^"'^    buildrng    a.  buHchead    or    wharf  Md.,  $95,421;   Penn  Contr.  Co.,  Pittjburgh.  I»a.,  $91,318; 

Toledo.  O.     They  bid  for  Sections  5.  6,  7  and  8,2'"  cts  rI^^Va      %    ^"'ii-  w    ?dvertised    m    The    Engineering  and   Penn    Bridge   Co.,   Beaver   Falls,   Pa,   $85,;oo.     The 

per  cu.  yd.   for  dredging  and  $12  per  ton  for  bowlders*  ahJ!,,-'    r-;       "    "'K'"">""e.    City    Lngr.,    Bartlett    Bldg..  Atlanta    Machine    Wks.,    Atlanta,    Ga.,    and    Chattanooga 

and   for    Sects,    ta,   6a,    7a   and   8a,    40   cts    per   cu     yd'  ^"^"'"^   '-■'J'-  Car  &    Fdry.   Co.,   Chattanooga,   Tenn.,   bid  only  for  the 

Thl^'^r^  ?^J''*  P*""  '°n  for  bowlders.                 '        '  New   York.  N.   K.— The  following  are  the  bids  opened  ''^'''"'  *  '""*'  °'  *'*"»^5  anH  $u.39i.  respectivfly. 

nrovMini  «  °l  .       ."!?   °S   ^"'?.  '    P*"!"*   ""'  '°»"  bill  On  July    10   by   Col.   John   G.   D.   Knight,   Corps   Engrs.,            Galveston,    Tex.— Bids  will    be    received    until    July   31 

?>,fhlir  r^rm,nH;'n»  *?  *^'  ^"^  °'P'-  ^""^  ^^t'S""  '<>  •>•«  U'   ?••  ^-   ^'"^  dredging   (a)    Coney   Island   Channel,   (fr)  hy    Capt    John   C.    Oakes,   Corps   Engrs.,    U.    S.    A..   Gal- 

Bid«    Z\u    hi    „?  ■  .J      .    .u        a:          ,     .       ™  Flushing    Bay    (price    given    per    cu.    vd.,    scow    meas. :  veston,    for   dredging   Inland   Waterway  between   Aransas 

Ri,,i?    n^i-     ^    received    at    the    office    of    the    Charles  N.  J.  Terminal   Dock  &  Improvement  Co.,  62  Cedar  St.,  P?ss    and    Pass    Cavallo    and    to    mouth    of    Guadalupe 

<v>J  L.;m^^;?    tomn,    367    Boylston    St.,    until    Aug.    5  a  31.5  cts.;   R.  G.  Packard  Co.,   130  Pearl  St.,  a  35  cts.;  .R'^er   through    San   Antonio  and    Mission    Bays.      Dredg- 

lor   puiiaing    a    portion    of    Cambridge   marginal    conduit.  Maritime  Dredging  Co..   78   Broad  St .  o  \i   cts     6   loM  '"«•   snagging   and    removal    of    rafts,   etc.,    in    Guadalupe 

rn"'nnn"l?n^T'"'-'r^"'^^'''°°°  ""■  yds.  Concrete  masonry,  cts.;    Morris  &    CSmings    Dredging   ci.,    17   State   St.?  a  R'^"  bet.   its  mouth    and   Victoria,   Tex. 

fin    ff     r;n^h    P-'^^/n^  .""v.  and  refil    of  about   1,900  27.4  cts.;  John  &  Jos.   McSpirft,  I18  Wayne   St.!  Jeriey  „  John    M.    Murch,    Co.    Aud..    writes   that    Gen.    H.    M. 

lin    ft.  trench,  as  advertised  in  The  Engineering  Record.  City,  N.  J.,  6  39  cts.;   J    M.  Briggs    154  Nassau   St      fc  Robert,   late   of    Engrs.    U.    S.    A.,    is    now    at   Galveston, 

Bids  will   be  received  by  the  Bd.   of  Harbor  Ind  Land  29.7   cts.                          ^              ^^-   ^*  ""^^u   St.,   0  investigating   and    fiiuring   for   the   county,   cost   ,etc.,   of 

Comrs.    until    Aug.    2    for    enlarging    and    extending    the  Bids   will  be   received  July  26    (extension  of  date)    bv  Proposed   causeway   and    bridge    over   Galveston    Bay   and 

stone  jetties  at  Cuttyhunk  harbor,  in  Gosnold,  and  exca-  J.   A.    Bensel,    Comr.   of  Socks    for   contract    10C4  — Fur^  Galveston  Island. 

SimL*   a^Xe^tised   in^'h^'FnJnl"^  °^B^''^^'"  ^""^  T^^'u^    material    and    for    preparing    for    and    building           How(o»,  T^x.-Geo.  T.  Horton,  Co.  Engr.,  writes  that 

Orleans,  as  advertised  in  The  Engineering  Record.  freight    sheds    on    piers    Nos.    54    and    56,    North    River.  it   is   proposed   to   construct    canal    in    Harris    County    to 

'Mfiii    Bfdfnri      Mn^,     Ti,.     f„iT„    •_                .1.      tj  between    foot   of   Little    W.    12th    and    W.    14th    Sts.,    on  connect   Brays  Bayou  with  ship   canal,  at  a  cost  of  $15- 

opened   on    Tufv   6   b^   Li™T  Col     I    H  ^wlff    ."'V '"^'  Chelsea  section,  with  lateral  extensions  on  adjacent  tulk-  000.     John  B.   Ashe,  Co.  Aud. 

openea    on   juiy    0    Dy    l^teut.-Col.    J     H.    Willard,    Corps.  head  platforms.      Security   required  $212000                                                                             _ 

Engr.,   U.    S.   A.,    Newport.   R.   I.,   for  dredging  in   New  „                                    ^   rcquirca  5,232.000.                                   ^^    ^^^  Houston,   r».— Bids   well  be  received  by   L. 

Bedford    and    Fairhaven    harbors.    Mass.       (Price    given  ^  ^*-    George,    S.    J.,    N.    K.— Bids    will   be    received    by  J.    Fleming.    Const.    Q.    M.    U.    S.    A.,    until   Aug.    5    for 

per  cu.  yd.; :     Columbia  Dredging  Co.,  New  York,  N.  Y.,  C.<:o.    Cromwell,    Boro.    Pres.,    New    Brighton,    until   July  furnishing    and    installing    metal    frame    wire    screens    in 

13.74  cts. ;   Morris  &  Cumings   Dredging  Co.,   New   York,  3o,    for    furnishing   material    and    constructing   reinforced  all    openings    in    New    Post    Hospital,    as    advertised    in 

N.    Y.,    15.9    cts.;    International    Contr.    Co.     New   York,  concrete  retaining  walls  on  Jay   St.   and   South   St     and  The   Engineering   Record 

«.     X.,    17.3    cts.;    Chas.    M.    Cole,    Fall    River,    Mass.,  other    work    in    connection    with    the    St.    George    Ferrv  '    r-,     ,  ..       ■„      rr       a-t      A,t          ,     ^  ,     ,_         ^      . 

14.5,  cts.;     J.     S.     Packard     Dredging    Co..     Providence,  annroach.  as  advertised  in  The  Engineering  Record     Enm-  .^  CAaWof/fiM//^,    fo.— The  Albemarle  Telephone  Co.  has 

R.    L     J4.9    cts.-    Eastern    Dredging    Co..    Boston,    15.6  neer's  estimate:  9,400  cu.  yds.  concrete  in  place   in'cludini:  had     plans    and    estimates    completed     for    conduit    and 

cts.;    Coastwise    Dredging    Co.,    Norfolk,    Va.,    12.7    (rec-  forms;  i, 100,000  lbs    steel  in  place;  23  000  cu    yds  excav-  ^"^"*'    '^l''*'    *""•    "ould   like   bids    from    contractors   for 

omniended    for    award);    Maritime    Dredging    Co.,    New  100  cu.   yds.  broken  stone,   for  foundation;  2,500' lin.  ft!  constructing   same. 

York,   N.    y.,   13  2-5  cts.  granite  coping  on  narapet  wall;  70  lin.  ft.  special  granite            w/i.     i-        rj,    „        tj-j       -n               •     j  u     ,~    »    17   i~ 

.0         .     t     ..r-  .       „• ,                           .  cooinc-   /loen %n    ft    <rran;»i.    f-,r.\r,„-    ,„„   ^..    _j.        V               Wheeling,  W.  fa. — Bids  will  re  received  by  Capt.  F.  C. 

r7''?f'"?f*%^"'''-^"'»   ""%'   OP"**,  °5  J""«   ^*  t-y  concrltefOT  foundation     1,6-  To  o^oHn    ft'  ^^f;.    f  "ogg.  Corp^  Engrs.,  U.  S.  A.,  until  Aug.   14  for  furnish- 

R°l-M=     *P-    Adams.    Corps     Engrs..    U.    S.    A..    Grand  Sd    driven  and^  cut"' 2V  grinftenedestil,      ^      '  '"«  *"<'  delivering  5ron  and  steel  for  bear-trap  gates  for 

Rapids,    for    construction    of    sheet    pile    revetment    and  "'snea,  oriven  ana  cut.  23   granite  pedestals.  ^ara   18,   Ohio   River,   as  advertised  in  The   Engineering 

repair  of   South    Pier  at   Saugatuck  Harbor,   Mich.     The  Oswego.   N.    y.— Bids  will  be  received  by  Col.  H.   M.  Record. 

bid  of  Robt.  Love,  of  Muskegon,  has  been  recommended  Adams,    Corps   Engrs.,   U    S.   A.     Buffalo,   until   Aug    17           .^  t,     j    ,„■       t,a                        j          t         ^  i.     «  • 

for  acceptance  at  the  following  bid-  96  lin.  ft.  cut  down  for    constructing    stone-concrete    superstructure    on    outer  r    i''"^"^' ■J^,^-~r'^^  T"  °^^'\°\  ^"n'l  *.•.'"' J^''' 

and    remov   old   work     $2;    25,556   lin.    ft.    oak   piles,    36  breakwater  at  Oswego,  as  advertised  in  The  Engineering  Graham  D    Fitch,  Corps  Engrs.,  U.  S    A.,  Duluth    Mnn.. 

cts.:    27.041    M    ft.  oak  timber,  $65;   319.077   M    ft.    pine  Record                                                                        i^ngiiiccrmg  f^,.   furnishing  riprap   at   Ashland.      The   bids  called    for 

or    Douglass    fir    timber,    $46;    516.034    M    ft.    pine    or  *  60,000   tons   of   rock    in  place    on    top    and    sides   of   old 

Douglas  fir  plank  for  sheet  piles,  $49;  21.952  M  ft.  pine  Albany,  N.   Y. — "Water."  breakwater,  and    Alex.   Sang,   of   Duluth,    Minn.,   secured 

or   Douglas    fir   plank   for   decking,    $45;   39,354   lbs.    drift  'be  contract  at  p9  cts.  per  ton.;  total  cost,   $59,400.    The 

bolts,   4  cts.;   20,318  lbs.   screw  bolts    4  cts.;    22,795' lbs  "^'"^^   ^-    l'---Bids   will    be   received   until   July   26   by  other    bids   received    were:    A.    Donald    &    Co.,    Ashland, 

tie  rods,   4  cts.;    15,705   lbs.   carriage' bolts,    5  cts.;    1,716  Bd.    Contract   &    Supply    ,Jas.    M.    Riley,    Qk.)    for    fur-  $'-07    per    ton;    Powell    &    Mitchell,    Marquette.    Mich., 

Ids.   spikes,   4  cts.;   total.   $56,254.     Totals  of  other  bids:  nishing    material    and    repairing    city    docks    at    foot    of  $'-25;    and    Northern    Dredge    Co.,    Duluth,    Minn..    97 

Burk.     Smith     &     Nelson.     Muskegon.     $56,967;     G      W  '^'b.    17th  and   i8th   Sts.   North  End.  ots. 

bJr-Co*    %vf^^l/^^l%  '6t:TlS.lT%!t,ri  'l-"""'.^:,  ^--Tb.  Aldermanic  Com.  on  Wharves  and  ^^^.t^c^^-^^l   t'  t  A^'t^.^L.'^tt^^^ 

Dock  Co..    Chicago.   III.,   $70,025.  For'^deeneniJriMtJnl"''    d   \™-^d  fontracts  as  follows:  i"tr%uiS^ifn/cXi>relkwate»' af  Racin^^^ 

Cheboygan .  Mich      mAs  will  be  received  by  Col.  Chas.  a'nl  Crz^rol"! '  cTet"  ("b1dro1,erd1i'aV"T7^  P  See.'''2,''i;f-  -^-"o"-   -  ^''^""'-^   '"  ^be   Engineering    Record. 
a'„„    ,,'f„     r%  •°''Pt  V^rs.,   y     S.    A.,    Detroit,    until  falo  Dredging  Co.,  $587,672;  Sec.  3,  same  company,  $213,.            Superior,    Wis.—U&\.   Graham   D.   Fitch.    Corps.  Engrs., 
r;"?i  '5   tor  dredging  harbor  at  Cheboygan,  as  advertised  460:   and  Sec.  4,  Thos.   Brown   Contr.   Co.,  $88,200.      For  U.    S.    A..    Duluth,    Minn.,   writes   that   no   bids  were    re- 
in   the    tngineering   Record.  detail  bids  received  for  this  work  see  issue  of  The  Engi-   •    ceived    on    June    24    for    building    rubble    mound    break- 

'Duluth,    Minn. — Bids    were    opened    on    June    28    by  neering  Record  of  June  8.  water  at  Superior  Entry.  Wis. 

^fi„- '^"''J'"J,   ^^:    ^"^^''f.  ?°7J"    ^^^^i'  ^-^i  J^-    {or  Cincinnati,    O.—Wt    are    informed    that    no    bids    were           Casper,    Wyo.—We    are    informed    that    no    bids    were 

oreoging  in   harbor   of  Duluth.   and  the   Duluth-Superior  received   on   June  20   by  Lieut.-Col.   Wm.   Rossell,   Corps  received  at  the  office  of  the  'U.   S.   Reclamation  Service. 

Dredging    Co      of    Duluth.    secured    the   contract    at   the  Engrs.    U.    S.    A..    Cincinnati,    for  construct!n«    concrete  Crawford,   Neb.,   on   June   5,    for  building  the  Pathfinder 

toiiowing    bid:    Duluth    Canal,    35,000    cu.    yds.,    25    cu.  dam,  etc..  at  head  of  Marietta  Island,  Ohio  River.  Dike,  situated  about  45  miles  southwest  of  Casper    Wyo.. 

P^''   ou..  yd..:    &t.    L.OUIS    Bay,    335,000   cu.    yds.,    10   cts.;  Bids  will  he  received  until   Auu.    12  by  W.  C.  Culkins.  and    involving    about    170,000    cu.    yds.    of    earth    excav. 

wemadji     Kiver,     550,000    cu.     yds.,     10     cts.;     Superior  City  Aud.,    for   $10,000   bonds,    the  proceeds  to    be    used  and  about   16,000  cu.  yds    of  riprap.     Work  will  not  be 

tntry,    »o,ooo   cu.  yds.,    25    cts. ;    total,  $117,250.     Totals  to  construct  a  retaining  wall  and  necessarv  drains  on  a  done    during    the    present    season.      Further    particulars 

of  other  bids  received:  Great  Lakes  Dredge  &  Dock  Co.,  oortion   of  Gladstone   Ave.;   also,   same  date,   for   $80,000  may  be  obtained  at  the  offices  of  the  U.  S.  Reclamation 

Chicago,     111..     $124,775;     Zenith    Dredge     Co.,     Duluth,  bonds,  the  proceeds  to  be  used  to  condemn  land  for  ex-  Service,    at    Washington,    D.    C,    Crawford,    Neb.,    and 

$134,687;  and  Northern  Dredge  Co.,  Duluth,  $142,475.  tending  Burnet  Woods  Park  and  for  improving  the  same.  Casper,  Wyo. 

Port   Colborne,   Ont. — Bids   will  be   received  until  July 

Alexandria,    Minn. — Bids    will    be    received    until    July  'Sandusky,  O. — Bids  were  opened  on  July  5  by  Lieut.  24    by    Fred    Gelinas,    Secy.    Dept.    Pub.    Wks.,    Ottawa, 

29  by  E.   P.    Wright,  Co.   Aud..   Alexandria,  for   digging  Col.   C.   McD.  Townsend.   Corns.   Engr..  U.   S.   A.,   Cleve-  for    furnishing    and    placing    stone    and    concrete    blocks 

and   constructing   the  main    ditch,   branches   and   forks  of  land,   for  work  in   Sandusky  harbor  as   follows:    (a)    16,-  along    south    face    of    western    breakwater    at    Port    Col-' 

County    Ditch    No.     13,    containing    approximately    41,029  000   cu.    yds.   drilling  and    blasting  or  otherwise   breaking  borne. 

cu.    yds.   excav.    and   estimated  to   cost  a  total  of  $5,129.  "P  bed   rock;    (b),   71,000   cu.   vds.  excav.    and    removing           Calgary,   Alta. — Bids  will   be   received  until  Aug.  2  by 

bed    rock    and    overlying    material.      G.    H.    Brcymann    &  Fred.    Gelinas,    Secy.    Dept.    Pub.    Wks.,    Ottawa,    Ont., 

Clorksdale,   Miss.    Bids   will    be   received   until  July   29  Bros.,  Toledo,  a.   4;   b,  $2;   Great  Lakes   Dredge  &   Dock  for  an  electric  elevator  at  the   Public  Bldg.,   Calgary, 

by   the    Levee    Bd.    (T.    G.    Dabney.   Ch.    Engr.),    Clarks-  Co.,    Chicago,    111.     (successful    bidder)    n.    $2.50;    b.    65 

dale,    for   the    following  levee    work:      Enlargement,    Sec-  cts.;   Lake   Erie   Dredging  Co.,   Buffalo,   N.   Y.,   a,   $.3.50;  "^^^^^^^^^^^^^^^^^^^^^Z;:;;;;^^^^^^;!^ 

tions    I    to    "17,    inclusive,    containing    450,009    cu.    yds.;  b,    $1.95.  ■ 

Sects.   30   to   34    (except  33),  inclusive,    138,500  cu.   yds.;  DRnoriSAI  Q  riDCM 

banquette  on   Sects,   part  43   to  50,   inclusive,    126,400  cu.  Carthage,   O. — It  is   reported   that  bids  will   be   received                                       rT\\jr\joni.o   wrcii. 

yds.;   Sect.   80  and  most  of  81,   142,000  cu.  yds;  part  of  until   July  29  for   furnishing  and  placing  fire  escapes  on  _        _                ,               _                 ,        .. .    «_ 

16H,  all  of  17H.  part  of  18H.  gS.poo  cu.  yds.,  new  levee,  the  Central  High  School.  For   Proposals  see    Pages   74,   76,   78   and    80. 

part    18H    and    19H;    upper   division    (field    work),    296,-  tr,„^,,„   j     /i„      -n.            »      ^    »        i       -  t-           i                                                        >...^_.. 

000     cu.     yds.:     middle     division     (woods),     195,000    cu.  'Portland.     Ore.— The    contract    for    furnishing    about                                                  WATER. 

yds.;    lower    division    (field).    298,000    cu.    yds  :    enlarge-  'v^°tO,ooo   '^"^.fone    (bids   opened  June    17   at   the  office  Bid*                                                                                 S«e  ba. 

ment,  part   Sects.   21H  and  22H,  51,000  cu.   yds  "l  ^-   ?,•   ?"«J;^'   bas  been  awarded  to   Robt.   Wakefield,  a«e.                                                                                  IteowS! 

of    Portland     Ore.,    at    $1.10    per    ton    for    200,000    tons,  Jul.    23.     Pipe,  Irvington,  N.  Y Jul.    13 

Jackson    Barracks.    Jlfo.— Bids    will    be    received    until  ""o    $1-12    for    1,000,000    tons.  Jul,    ^3.     Spillway,    Greenwich,    O Tul.    20 

Aug.    3    by    Capt.    B.    T.    Clayton,    Q.    M.,    New    Orieans,  Panama. — Bids   will    be    received    until    July    io   by    D.  J"'-    23-     Pump,    barrel,    etc.,    Chicago,    111 Jul.    20 

for   repairing   wharf    at    Jackson    Barracks.  W.   Ross.,   Gen.    Purchasing  Agt.    Isthmian   Canal   Comn.,  M-    23-     Water    works.    Mountain    View,    Okla..Jul.    20 

•  n-     -ii       »r     rr      TT.            .      .    «       v  -,j-                  ...  Washington.    D.    C,    for    furnishing    per    Canal    Circular  I"|-    23.     Well,    Newton,    Miss. Jul.    20 

Dixy  tile,    N     H.— The    contract    for    building    a    earth  5  ^y^  following:     Electric  fan  motors,   test  pumps  and  J"-    24-     Dam,    etc.,    Mattoon,    HI Jul.    20 

dam  with  reinforced  concrete  core  wall  500  ft    long  and  gauges,    iron   pipe,    steel   pipe,    rivets    etc..  J"'-    25.     Water  works,   Bradentown,   Fla Jul.    ao 

70    ft.    high    across    Mohawk    River    at    Dixville    for   the  ^     *                  '^  ^                *^  '                 '  Jul.    25.     Box   for   lake,    Molina,    Colo Jul.    20 

wflhUJSv.       f''pf^^°';?,"°!i'    w'    ^^A     '^V*°    ^-"l"--    ?■  WilKamsport,    Pa.-See    "Paving    and    Roadmaking."  Jul-    26.     Water  works,  Decatur.  UK    tub    .3 

Walbridge,    of   Plymouth,    N.    H.,    and   work   on    it  is   in  '^      '                                  '                                "  Jul.    26.     Pipe,    etc.,   Youngstown,   O Jul.    20 

?r*Fn'„   ^A^W    n^fJl,^  ^nfvULiUl.  ^'"   '''°"'  "°  £»♦■    P"— We    are    informed    that    the    State    has    ap-  Jul-    29.     Fifters    West  Pofnt.  N.  Y Jul.    .3 

ft.     Engr.,  A.  W.  Dudley,  of  Manchester.  proprTated   $150,000   for  the    State    St.    dock  extension   fn  ,  ,               Adv.    Jul.    13,    "-„,,,„, 

Portsmouth,   N.    H. — Bids   will   be   received   until    Aug.  Erie.      It   will   probably   be  built   under   supervision    of  a  J""-    3t-     Water  wks..  North  Battlefprd,  Saak....Tun.  aa 

10  by  R.   C.   Hollyday.  Bureau   of  Yards  &  Docks,   Navy  committee  appointed  by  the    Governor.  Aug.    i.     Water    works,    Graham,    Tex.    Jul.    13 

Dept..  Washington,   D.    C,    for  installing  an  electric  ele-  Aug.    i.     Mains    Jamestown,  N.  Y Jul.    13 

vator    in    the   naval    prison.    Navy   Yard,    Portsmouth,    as  Philadelphia,    Pa. — City    Councils    on    July    i    substan-                         A     \  ■' »;-.'^'  ^°'tj  1.                                  t  1 

per   specification    No.    1553.      Estimated   cost,    $3,230.  ti.nHv  forwarded  the  plans  for  encircling  the  city  with  a  Aug.    i.     Canal,     MUner,    Idaho Jul.    13 

chain    of    parks    and    connecting    boulevards    by    passing  Aug.    i.     Water    works,    Bradshaw,    Neb Jul.    20 

Bayonne,  N.  J. — The  City  Council  is  reported  to  have  hills    for    the   condemnation    of    550    acres    of    wood,   val-  Aug.    i.     Water  works,    CHiewelah,   Wash.    ......Jul.    20 

instructed  F.  W.  Dalrymple,  City  Engr.,  to  prepare  plans  ley  and  meadow  land  bordering  Pennypacker  and  (jobb's  Aug.    3.     Meters   and  connections,  Norwood,  O..Jul.    20 

and  estimates  for  a  recreation  pier  on  Kill  van  Kull.  ("reeks.  .                 .O"^"  J"''',  ^o-,           .       „      .             „     , 

„  •„      ,-,        T,.j        ■„  ,  -      ,  ,      .,  .    „    „  Aug.    5.     Pump   engine   for    sale,    Sandusky,   O..Jul.      6 

Mantua,    N.    /.—The    following    are    reported    to    be  B«a■n«../;«^  Pa.— Bids  will  be  received  by  Ma,.  H.  C                            Adv.  Jul.  6,  13.       _ 

the  bids  opened  on  June  21   by  C.   A.   F.   Flagler,   Corps  Newcomer     Corps      Engrs      U.    S.    A.,    Pittsburg,    uiitil  Aug.    5-     Reservoir,  etc..  Ft.  Adams,  R.  I Jul.    13 

Engrs.,    U.    S.    A.,    at    Wilmington,    Del.,    for    construe-  Aug.    12,   for  building   a    lock   with    2   chambers,   2   guide                           Adv.  Jul.  13.  20. 

tion   of  jetty  and  cribs  at  the  mouth   of  Mantua    River,  J^alls    and    2    guard    walls    at    Brownsville,    as    advertised  Aug.    5-     Boilers,   Wahpeton,    N.   D , Jul.    20 

N.    J.:    Franklin   W.    Wills    Co.,    $18,057;    Tatnall-Brown  'n   The    Lngineering   Record.  Aug.    5.     System  at  Poor  Farm,  Decorah,   la Jul.    20 

Co.,   $19,691;    Robt.    B.    Morrison,    of   New   Castle,    Del.,  „        j            d     r      ^,.         r.     ,»  1                 r-,.          t-    .  Aug.    6.     Dams,    New    York,    N.    Y Jul.      6 

$70,59o;   Armstrong  &  Latta  Co..  Philadelphia,   Pa.,  $22,-  r..^"VV^'J'"'   '^n  ^■— <^bas.    R.    Makepeace,    Chmn     East                           Adv.  Jul.  6  to  20. 

778;  Latta  &  Ferrv  Constr.  Co.,  Philadelphia,  Pa.,  $19,198;  '''oe    Highway    Com.,    estimates    the    cost    of    building    a  Aug.    6.     System,   Speed,   Miss .'.Tnl.    20 

Edw    F.  Fonda  Co.,  New  York,  N.  Y.,  $22,875;  Sanford  tunnel    under    Prospect    Hill    at    $400,000.    exclusive    of  Aug.    6.     Main   extension,    Cherokee,   la Jul.    ao 

4    Brooks    Co.,    Baltimore,    Md.,    $25,137,    and    Richard  "^ost  of  land  or  land  damages.  Aug.    7.     Filter  plant,  Steelton,   Pa.    Adv.  Jul.  ao.JuL    20 

Parrott,    Newburgh,  N.   Y.,   $18,912.  Charleston.   S.   C— The   onlv   bid   received  and    opened  Aug.    8.     Well.    Catoosa    SprinCT,    Ga. ......... .JuU    ao 

,           „         .     .,     r      T,A        ■„  u            -     J         -,    A  on    June   27   bv   Capt.    G.    P.    Howell.    Corps    Engrs..   U.  Aug.    9.     F'ltration  plant.  Ft.  Hancock,  N.  J.... Jul.    13 

Long  Brpch,   N.   /.—Bids   will  be   received  until   Aug.  g.   A.,  for  dredging  canal  bet.  Sewee  Bav  and  McOellan-  ,                    Adv.  Jul.  I3.  20. 

-5    by    the    City   Council    for   constructing   a   bulkhead    on  ^j,,       g.    C,    was   submitted   by    P.    Sanford    Ross,    Inc.,  Aug.  13-     Reservoir,    Columbus,   O. Jul.    M 

the    ocean    front    ne.-ir    Atlantic    Ave.      Bryant    B.    New-  j„sey  City.   N.   J.     He  bid   42.2   cts    per  cu.   yd.,  place  Aug.  19.     Filter  plans,  Sacramento,  C«l JtBL     i 

comb.  City  Clk.  meas.,   at   the  monthly  rate  of   30,000    cu,   yds.,   work   to  .                 ,*<•''-    J""-    '    to    15. 

.,         r,     .     ..    T     xxr    T-    zi     .         o  w  I,   c.     M  bc  bcguu  withiu  6o  days.  Aug.  20.     Water  wks.,   RussellviUe,  Ark Jul.    ao 

Asbury  Park,  N.  J. — -W.  T.  Hunter,  38  Wall  St..  New  °                              ■'                                                                                         .\dv.  Jul.  20. 

York.   N.   Y.,  is   Pres.   and   Ferd.   R.   Moeller,  837  Broad  Nashville,    Tenn. — The    following   are    the    bids   opened  Aug.  — .     Water  wks.,   Rockingham,   N.  C Jutie.  19 

St.,    Newark.   N.   J.,   is   Secy,    and   Treas.,   of  a  company  on  June   15   by  Lieut.    W.    G.    Caples.   Corps.    Engrs.,   U.  Sep.      4.     Hauling    and   laying   pipe.  New  Orleans, 

which  proposes  constructing  a  pier  bet.   ist  and  2d  Avcs.  S.    A.,   for  construction,  delivery  and  erection  of  2  steel                           La.    Adv.  Tun.  29  to  Jul.  20 Tun.  39 

in  Asbury  Park  to  cost  bet.  $300,000  and  $350,000.  lock  gates,   filling  valves,   etc.,   for   each   of  locks  3  to  7,  — —     Pump  station,  Poteau,  Ind.   Ter Jul-    13 

•  Itemj  marked  thus  give  the  names  of  parties  awarded  contracts. 
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PAVING  AND  ROAD  MAKING. 

Painesvnie.  O.  . 
Portamooth,  O.  . 
Bogota.  N.  J.  . . 
Mt.  Gilead.  O.    .. 

Chicago,  m 

Hudson,  Mich Jul, 

Dayton.    O     TnL 

iiavriaon,    W.  T.    .,. TuL 
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El   Reno.  Olcla.     Adv.  JuL  13 ToL 

Concord.    N.    H.     TnL 

IVeafur     Ala ToL 

Tenev  Citv.  N.  T JnL 

Freetwrt.   111.      Adv.  JuL  so ToL 

TazewclL    Va.    , ToL 

Farr>.   N.   T> tuL 

OneinnaH.  O tut, 

Tloton.    lod TnL 

Aonleton.  Wis.    TuL 

VaJooralao.   Ind.    tol. 

Tnffiananolis.    Ind.    TnL 

Plainfield.    Conn tol. 

Clevet»nd.   O tuL 

•  JTTVille    O     tol. 

Wtnerine.  IH.    Adv.  JoL  SO tuL 

Green    Ca*tlc.  Ind TnL 

•  'dcrtin,    O tuL 

Steubenvin'.  O. tul. 

niawano.  Wh. tuL 

Minnespoll*.     Minn. TuL 

n«lve«nn.    Tex ....tul. 

VcTVmald,    Pa JuL 

JenVintnwn     Pa. , Tul. 

Ath1»"d.     Ore tol. 

Prt  Mnine*.  T« Tul. 

Haeerstown.  Md*   .4. •.•..........•.,  .tul, 

Teneraon.   O,    ..,...••....,.,,.....,., TnL 

Indenendenoe.    la,     TnL 
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Jul.    jo.     WiliDington,   Del Tul.    ao 

Jul.    JO.     St.    Georse,    S.    1 Jul.    ao 

Jul.    30.     Newark,    N.   J Jul.    so 

.Jul.    31.     Ft.   Grcble.   R.  I Tul.    ao 

JuL     — .     Belleville.    11L     Inn.  13 

JnL    — .     Budaon,    Mich.     ...Jun.  13 

Jul.    — .     Camden,   N.  J Apr.  ao 

A .  K.     I .     Greencastle,    Ind Jun.  39 
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Jul.    31.     Tacoma.    Wash Tul.    20 
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Till.  ti. 
Tol.  31. 
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BUILDINGS. 

Pub.  bldg..    BlackwelVs  Island,   N.  Y..Tul.  13 

Schools.  New  York.  N.  V Tul.  13 

Pub.    Mdg..    Cortland,    N.    Y Jul.  6 

Adv.  Jul.  6  to  20. 

Church.  Am'»,  T« Jun.  33 

Alter,  to  pub.  Hldg..  Minneapolis,  Minn. Jul.  20 

Pub.    hldg..    Cbevenne.    Wyo Tun.  so 

Htg.    school.    Indianapolis,    Ind Jul.  13 

School.   Evansville.  Ind Tul.  13 

Court    house.    Bisbopville,    S.    C Tul.  13 

Pub.    Mdg.,    Wales,    Wis Jul.  13 

Pub.    bldg.    improv..    Cincinnati,    0....tul.  13 

School    repairs.    Toronto.    Ont Tul,  20 

School.    Hammond.   Ind Jul.  so 

School.   Echo.   Minn ' . .  Tul.  20 

Post  office.    Aurora,    Til Tun.  SS 

School.    Antler.    N.    D Ttin.  20 

Pub.  hides..   Dayfon.  O Tul.  (5 

.<!rhool.    Mt.    Healthv.    O Tnl.  6 

Church.    Pittsburg.    Kan Tul.  13 

School.    Orange,    Mass Tul.  20 

Church.   Clarlcsbtirg.   W.  Va Tul.  so 

r.nlirginr  tail.   M^w   Roads.  La Tnn.  so 

Add.  to  hospital.  Marion,  Ind Tul.  6 

School.  Paraeoiild.    Ark Tnl.  6 

!v:boo1.    .ScoP'Id.    Utah Jul.  13 

Schools    T)r  Haven,  Pa, Tul.  13 

Bank,   Marif'tta.    O Tul,  20 

Pub,  bldg..  New  York.  N.  Y Tul,  20 

School,    Scofield.    Utah Tul,  20 

School.  Newark.  N.   T Tul,  30 

Citv  hall   repairs,    TTartford,    Conn Tul.  3,0 

Fngin**    bouse,    St,    Louis,    Mo Tnl,  13 

School     Min*'o.    O Tul.  20 

Pub.  bldg.,  Whitesboro.  N.  Y Tul.  20 

Market  house,  etc..  Yonngstown,   O Tul.  20 

Pub,     bldg.,    Boston.     Mnsft Tun,  ao 

Bus.    bldg.,    Tillamook     Ore Tul,  20 

Court  house.  Potosi,  Mo TnL  6 

School"     Emnoria,    Kan Tul,  13 

Pub.   bldff..   Cass  Take,    Minn Tul,  20 

School.  De  Soto.  Ind Tol.  20 

Pub.  bldg.  improv..  Norfolk,  Va Tul.  so 

Court  house.   Redwood  City,  Cal TuL  so 

School,  Washington,  D.  C TuL  so 

School.  Melville.  N.  D tul.  13 

Kig.   school.   Oelwein.   Ta Tul.  13 

Church.  Tsfkson.   Mich Tol.  13 

Srbool  addition.  Bo«ton.  Mass ToL  20 

School    Nyai-k.  N.  Y Tul.  30 

Pub.  bldg..   Two   Rivers.  Wis Tul.  20 

Pub    bMg..    New    Brighton.    S.    I Tul.  20 

Bath.    New    York.    N,    V tul,  20 

CotirthnMse,    Redwood   Cltv.  C»l TnL  * 

Y.  M.  C.  A.' hide..  Ft.  Scott   Kan Tul.  « 

Poh.  Mdg..  San  Francisco.  Cal Tul.  6 

Pub    bldo'    improv.,  TT»»"t*s  Is..  N.  Y..,,Tul.  20 

School.    Kalamaroo.    Mich TuL  13 

Church,   Ames.  Ta     Tul.  1 3 

Masonic  temnle.  Marietta.  O Tul,  20 

School.    Menominee.    Mich      Jul.  20 

Remodel     court     house,      Murfrecsboro. 

Tenn ToL  20 

Hie.    post   bldgs..    Ft.    Brady,   Mich Jul.  20 

Adv.   Jul.   20. 

School.    Crown    Point,    O Jul,  20 

Boilers,      etc.,      in     laundry,      Otlsvllle, 

N,    Y Tul,  20 

Post    o*e«.    Owo»«o    MIeh T„o.  a« 

T>oh.  hide    nlars,  Milwaukee,  Wis Tut.  S 

School   Bldg..    Boreman.    Mont Tul.  so 

Co'.rt    house.    Vanconv'r.    B     C Jul.  20 

She1"!ng    In     poh.     bldg.,     Washington. 

T».   C Tul,  20 

Marble  in  pub.  bldg,,  Washington  D.  CTol.  20 

Tee. making  machine.  New  York,  N.  Y..T11L  20 

T.idn».    "lant    Chleaeo.    Til Mar  S« 

TT»».  eol1»"'e,  Raleigh.  N.  C Ttm,  f 

SchooL  Washington.  D,   C JoL  13 
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Aug,  2, 
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Aug,  3. 

Aug,  5, 
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Hospital    plans,    Calgary,    Alta Jul.  13 

School,  Kcnmarc    N,  D Jul.  20 

Church,    Alton,    la Jul.  20 

Addition   to  school.    Flint,   Mich Jul,  20 

Bank,   Knoxvillc,   Tcnn j  .Jul,  1 3 

College  bldg.  plans.  College  Stat'n,  Tek.Tul.  20 

School,   Minot,   N.   D Jul,  20 

School,    Hannaford,    N,    D Jul.  20 

Post  office,  Crookston,  Minn Jul.  13 

School,   Cleveland.   O Jul.  13 

School.  Leavenworth,  Kan Jul.  20 

Pub.   bldg.,  plans.  Mineral  Point,    Wis — ^Jul.  20 

College   Dormitory,   Tallahassee,    Fla Jul.  20 

City   hall,  Jamestown,    N,   D Jul,  20 

School  bldg.,  material,  Chilocco,  Okla..Jul,  20 

School    foundation.    Columbus,    O Jul,  20 

College  bldg,,  Agricultural  College,  Miss,Jul.  20 

Pub.    bldg..    Brooklyn,    N.    Y Jul.  20 

Bldg.    at   Univ.,    Columbus,    O Jul.  13 

School,   Granville,   N.   D Jul.  20 

Annex   to  jail,   Asheville,  N,  C Jul.  20 

i>niv,    bldg.,    Moscow,   Idaho ul.  6 

Church,    Halifax,   N,   S Jul,  13 

.school    plans.    New   Haven,    Conn Jul.  20 

Pub.  bldg.,  Baltimore,  Md Jul.  20 

Asylum,    Monticcllo.    Ind Tun.  29 

School,  Lakewood,  O Jul.  i  j 

Post  office,  Mason  City,  la Jul.  6 

Adv.  Jul.  6,  13, 
Boilers     for    htg    plant    at    pub.    bldg., 

Minnehaha,  Minn Jul.  20 

School,   Albany.  N.   Y , Jul,  20 

Post   office,    Alexandria,    Minn Jul.  13 

Post  office.    Decatur,   III Jul.  13 

School,    Aberdeen,   S,    D _ Jul.  20 

Post   office  bldg,,   Jackson,    Miss Jul,  20 

Hospital,    Saskatoon.    Saak May  4 

But   bldg..   Walla    Walla,    Wash Apr.  an 

Hotel,   New   Orleans,   La Tun,  39 

Industrial    plants.    Ft.    William,    Ont... May  11 

Bus.  Bldg.,  Charles  Town,  W.  Va Jun.  ij 

Adv.  Jun.   15,  33. 

MISCELLANEOUS. 

Seawall,  Oyster  Bay,   L,   I,,   N.  Y Jul,  13 

Repairing  wharf,  Ft,  Morgan,  Ala Jul.  6 

Supplies,    Washington.    D.    C JuL  6 

Dredging,    Chicago,    III Jul,  20 

Dredging,  New  York,  N.  Y.   (2  props.).Jun.  29 

Adv,  Jun,  29  to  Jul.  20. 

Dredging,  Jacksonville,  Fla Jun.  as 

Adv.  Jun.  22  to  Jul.  20. 

Ditch,  Carroll,  la.    JuL  6 

Breakawater     improv..     Port     Colborne, 

Ont JuL  13 

Disposal     of    street     refuse,     Baltimore, 

Md Jul.  20 

Coal    pockets.    Cbarlestown,    Mass Jul.  i.-? 

Screenings,    New    York,    N.    Y Jul,  13 

Ditch,  Dakotah,  la Jul,  20 

Pier  wk,,  Holland.  Mich Jun.  39 

Adv.  Jun,  29  to  Jul,  20, 

Dock  repairs.  Troy,  N.  Y Jul,  20 

Pier  work,  New  York,  N.  Y Jul,  20 

Dredging,   Woodbridge,   N.  J Jun.  39 

Adv,  Jun.  29  to  Jul.  20. 

Dry   dock,   Bremerton,  Wash Tun.  i 

Ditch,    St.    Paul,    Minn Jul.  13 

Drilling  machines,  Muskogee.  Ind.  Ter..TuI.  20 

Dredging,    Nome.   Alaska Tun.  32 

Jetty   wk.,    Washington.    D.   C JuL  6 

Adv.  Jul.  6  to  20. 

Levee  work,  Clarksdale.  Miss Jul.  20 

Djtch,   Alexandria,   Minn tul.  20 

Fire  escapes.  Carthage,  O Jul.  20 

Dredging,    Newark,    N.    J Jun.  39 

Adv.  Jun,  29  to  Jul.  20. 
R.  R.  wk.,  locomotive,  etc..  Ft.  Monroe, 

Va,    Adv,  Jul.  6  to  20 Jul.  6 

Ferry  terminal  work,  St.  George,  S.  I,. Jul.  6 

Adv.  Jul.  6  to  20. 

.Steel,    iron,    etc.,    Panama Tul.  20 

I.evee  and  ditch  work.  Rock  Island,  111. Jul.  2q 

Canal  work.  Albany,  N.  Y JuL  13 

Dredge    and    scraper    work,    Piper    City, 

III.    Adv.  Jul.  20 Jul.  20 

Ditch,    Marshalltown,    la Jun.  39 

Adv.   Jun,    2g, 

Pier,  dock,  etc,  Elizabeth,  N.  J Tul,  13 

Jetty  work,  Boston,  Mass.    Adv.  Jul.  20. Jul.  20 

Crib    breakwater,    Racine,    Wis Jul.  13 

Adv,  Jul,   13,  20. 

Elevator,    Calgary,    Alta Jul,  20 

Pier.   San   Juan,    P,    R tul.  6 

Repairing  wharf,   Jackson   Barracks,    La.Jul.  20 

Garb,    disposal,    etc.,    Harrisburg,    Pa.  .Jun.  29 

Adv.    Jun.    29. 
Screens    for    bldgs..    Ft.    Sam    Houston, 

J^^- .^^"'-  J"'-    '-I'    '" I"'-  '3 

Wharf    etc.,   Somers  Point,   N.  J...... Jul.  20 

Adv.  Jul,  20, 

Ditch,    Muscatine.    la Jul,  20 

Bulkhead,    Long   Branch,    N,    J Jul.  20 

Conduit,   Boston,   Mass,     Adv,  Jul.   20.. Jul,  20 

Dredge  Boat,    Sullivan,   Ind Tul.  20 

Dredging.    Wilmington,    Del Tul,  20 

Drain.    Pocohontas,    la Jul,  13 

Dredging,    San    Juan,    P.    R Jun.  39 

Adv,  Jun,  29  to  Jul,   13, 

Ditch.  Emmetsburg.  la Tnl.  6 

Elevator.    Portsmouth.    N.    H tul.  20 

Dredging.    Norwalk,    Conn Jul.  13 

Adv.  Tul.    II,   20. 

Dredging.    Philadelphia,    Pa Jul.  20 

Adv.    Jul.    20. 

Dredging,  Washington,  D,  C Jul.  20 

Adv.  Jul.  20. 

Lock,    etc..    Brownsville,    Pa Jul,  20 

Adv,   Jul,   20, 

Iron  and  steel,  etc,  Wheeling,  W,  Va,,Ju1,  20 

Adv.   Jul.    20. 

Dredging    Cheboygan,  Mich Jul.  20 

Adv.   Jul.    20, 

Dredging,   Tampa,   Fla,     Adv.  Jul,   20,. TuL  20 

Tetty    work,    Galveston,    Tex Jul,  20 

LVeakawatcr  work,  Oswego,  N,  Y Jul.  20 

Adv,  Jul.   20. 

Wharf,   etc.,    San   Diego,   Cal Jun.  33 

Adv.   Jun.   32,   29, 

Wkarf   plaaa,    Gothenburg,    Swedes, ,.  .Apr.  ij 

Adv.  Apr.  aj  t*  May  i(. 
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American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
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THE      PETROLITHIC     ROLLING     TAMPER. 

A  number  of  cities  in  Soiitb  California  have  recently 
constructed  a  new  tvne  of  pavement,  known  as  the  petro- 
lithic  pavement,  which  is  in  essence  a  particularly  well- 
built  form  of  oiled  road.  The  leading  feature  of  this 
pavement  is  the  very  complete  compacting  of  the  oiled 
material  by  means  of  a  rolling  tamper,  shown  in  the 
accompanying  illustration.  It  was  designed  to  insure  the 
tamping  of  the  material  from  the  lower  portions  upward 
to  the  surface,  instead  of  downwards  from  the  surface. 
The  inventor  received  the  idea  from  seeing  a  large  flock 
of  sheep  walk  over  a  newly  plowed  road.  After  the  sheep 
had  passed  over  it,  the  soil  was  found  to  ba  packed  so 
hard  that  a  pick  indented  it  but  a  short  distance.  To 
obtain  this  effect  with  a  roller,  the  circumference  of  the 
main  roll  is  covered  with  tampers,  which  act  like  so 
many  feet  walking  over  the  earth  and  packing  it  down. 
The  specifications  for  a  petrolithic  pavement  in  Los 
Angeles  include  the  following  clause  concerning  the 
roller:  "The  tamping  roller  shall  consist  of  a  roller,  the 
outer  surface  of  which  shall  be  studded  with  teeth  not 
less  than  7  iri.  long  and  having  a  surface  area  of  not  less 
than  4  sq.  in.  each.  The  roller  itself  to  be  of  such  a 
weight  that  the  load  upon  each  tooth  shall  be  not  less 
than   300   lb." 

Before  this  roller  is  run  over  the  roadway,  the  latter 
is  plowed  up  to  a  (ifepth  of  about  6  in.  In  important  im- 
provements in  Los  Angeles,  before  the  plowing  is  done, 
the  surface  is  carefully  graded  and  all  poor  material  re- 
moved, the  depressions  being  filled  up  to  the  final  surface. 
A  roller  is  run  over  the  surface  so  as  to  disclose  all  soft 
places  before  the  final  plowing.  It  is  usual  to  insure  the 
proper  crowning  with  a  road  machine,  and  if  there  are 
any  clods,  a  barrow  is  run  over  the  ground  until  they  are 


broken  up  1horoug*..y.  The  soil  is  then  usually  sprinkled 
with  water  and  the  lower  part  of  the  roadway  for  a 
thickness  of  about  2  in.  is  compacted  with  the  tamping 
roller,  but  in  some  cases  oil  is  sprinkled.  An  examination 
of  the  cut  will  show  how  the  roller  operates  to  accom- 
plish the  consolidation.  Each  of  the  teeth  sinks  to  Che 
hilt,  so  to  speak,  m  the  loose  soil,  leaving  below  it  a 
compact  area  about  equal  to  the  area  of  the  head  of  the 
tooth.  The  head  is  larger  than  the  shank,  so  that  when 
the  tooth  is  pulled  out  of  the  hole  some  dirt  falls  back 
into  the  bottom  of  the  latter.  Then  when  the  machine 
passes  over  the  ground  again,  it  packs  the  dirt  a  little 
nearer  the  surface,  and  repeated  passages  of  this  sort 
result  in  consolidating  the  earth  until  finally  the  tamper 
rides  entirely  upon  the  surface,  if  the  rolling  is  continued 
to  such  a  condition. 

After  the  bottom  2  in.  have  been  consolidated  in  the 
manner  mentioned,  oil  tanks  are  driven  over  the  roadway 
and  the  oil  sprinkled  evenly  over  the  surface  until  one 
gallon  per  square  yard  of  roadway  has  been  applied.  A 
cultivator  is  next  run  several  times  over  the  ground  to 
mix  the  oil  and  the  earth  thoroughly,  after  which  the 
rolling  tamper  begins  its  work  again.  The  action  of  the 
tamper  not  only  compresses  and   packs   the  soil    but    also 


petrolithic  rolling  tamper. 

effects  somewhat  the  mixing  of  tihe  oil  and  the  earth. 
This  is  due  to  the  fact  that  as  each  tooth  of  the  roller 
comes  out  of  the  hole  it  made,  the  head  of  the  tooth  acts 
like  a  rake  upon  the  soil  above  the  bottom  of  the  hole. 
This  process  of  oiling  and  tamping  is  repeated  three 
times,  until  3  gal.  of  oil  per  square  yard  have  been  thor- 
oughly mixed  with  a  layer  of  soil  4  in.  thick  and  the  oil 
begins  to  ooze  on  the  surface  of  the  roadway.  Then 
the  surface  is  ironed  down  with  an  ordinary  roller  and 
the  pavement  is  thus  completed. 

This  machine  has  been  developed  primarily  for  use  with 
the  oil  obtained  in  California,  which  has  an  asphaltic 
base  and  has  long  been  successfully  used  for  oiling  roads. 
There  seems  to  be  no  reason,  however,  why  the  device 
should  not  compact  ordinary  dirt  roads  of  certain  classes 
in  an  economical  manner.  In  fact  where  it  is  necessary 
for  contracting  purposes  to  naul  a  considerable  amount 
of  material  over  dirt  roads  of  poor  character,  a  trial  of 
the  petrolithic  roller  might  very  well  be  made.  The  team- 
ing that  has  to  be  done  on  many  contracts  is  an  expensive 
feature  of  the  work,  and  anything  whidh  will  reduce  this 
total  expense  by  the  payment  of  a  relatively  small  sum 
deserves  consideration.  The  roller  is  made  by  the  Petro- 
lithic Pavement  Co.,   Pacific   Electric  Bldg.,   Los  Angeles. 


AN    EXPERT   OPINION    ON    CONVICT 
LABOR    ON     ROADS. 

During  recent  years,  particularly  since  the  passage 
of  laws  in  some  States  prohibiting  employing  convicts 
in  work  which  brings  their  products  into  competition 
with  those  of  regular  industries,  there  has  been  a  grow- 
ing conviction  that  it  would  be  advisable  to  use  convict 
labor  on  road  improvements.  This  proposal  has  met 
with  opposition  on  two  grounds.  The  first  is  that  con- 
victs working  on  a  road  would  prevent  its  use  by  timid 
people  and  would  thus  be  an  unnecessary  hardship  on 
the  public;  this  objection  has  been  found  quite  strong*^ 
near  some  cities  where  the  plan  was  tried.  The  second 
ground  of  opposition  to  road  improvements  by  convicts 
is  that  the  latter  are  subject  to  conditiohs  which  in- 
crease the  severity  of  their  punishment  beyond  what  the 
law    contemplates.      This   may    be    true    under    sonje    con- 


ditions, but  it  seems  certain  that  there  are  sections  of 
the  southern  States  where  roao  work  is  liked  by  the 
convicts.  They  are  well  cared  for  under  the  supervision 
of  proper  authorities,  and  the  regular  hours,  out-door 
life  and  minor  privileges  impracticable  in  a  jail,  are  ap- 
preciated. 

A  rather  amusing  proof  of  this  recently  occurred  in 
a  State  where  convict  labor  on  roads  has  been  con- 
ducted for  some  years.  For  manifest  reasons  it  would 
be  unwise  to  give  the  locality,  but  the  facts  have  been 
received  from  a  responsible  source.  The  Qerk  of  the 
State  Convict  Road  Porce  appHed  to  the  jailer  of  Blank 
County  for  five  men  for  highway  work.  Six  men  were 
sent    to    him.   with    this    letter    from    the    jailer: 

"You  will  notice  that  where  your  order  calls  for  five 
men,  I  send  you  six.  No.  6  is  Woodrow  Harris.  Wood- 
row  Harris  came  to  us  after  your  requisition  was  in 
hand  and  after  I  had  sent  you  my  list.  You'll  have 
to  take  Woodrow  Harris.  He  won't  stay  here.  When 
the  gang  of  five  were  leaving  us  to  go  to  you,  Woodrow 
kicked  up  such  an  infernal  row  about  being  left  behind 
that  we  just  had  to  let  him  go.  He  had  been  with  you 
before .  and  he  says  you  treat  him  O.  K.  He  said  if 
we  d.dn't  let  him,  go  to  the  convict  camp  he  would 
kick  holes  in  the  jail.  We  don't  want  any  holes  kicked 
in  this  jail,  so  we  have  let  Woodrow  go,  and  be  dog- 
goned    to   him." 

Woodrow  was  evidently  a  man  of  some  education,  for  he 
first  made  his  plea  for  permission  to  go  to  the  camp  in 
the    following    verses: 

Oh,   take   me   back   to   the   convict    camp, 

Put  me  to  work   on  the   grade; 
I    like   the    scent   of    the   canvas   tent 

And  the  bunk  the  sergeant  made. 
Just'  take    me    out    of    this   pesky    jail 

To    the    camp   and   God's   free   air, 
Away   from  this  shack  where  the  small   greyback 

okiddoos    through    my    uncut    hair. 

Oh.    take   me  back   to   the    dining    tent 

To    feed    with    the    bunch     again. 
Where    every   man    gets   a    well-filled    pan 

And  eats   till    he'  gets   a   pain. 
Give    me    a    suit    of    Kentucky    jeans. 

The    same    as    you    did    before, 
And    I'll    serve   my    time   without    a    whine 

ivnd   chip    in    a   few    months  more. 

Take    me    back    to    the    village    of    tents, 

I'm    sick    of    the    prison    cell. 
I'm   an    old   hobo  and   I   think   I    know 

When    I    strike    a    good    hotel. 
Please    send    me*  back  to-day   if   you   can; 

Just  forget  about  your  fee; 
1   have  been  there   once   and   served    six   months 

And  the  road-man's  job  suits   me. 


BUSINESS     NOTES. 


The  Pittsburg  Automatic  Vise  &  Tool  Co.,  Pittsburg, 
has  recently  made  a  large  shipment:  of  vises  to  the 
Portsmouth  (N.  H.)  Navy  Yard.  A  large  part  of  the 
shipment  consisted  of  very  large  ■  vises,  weighing  695 
lbs.  each,  especially  adapted  to  the  severe  service  in 
the   Navy   Yard. 

The  Blue  Seal  Portland  Cement  Co.,  Kansas  City, 
Mo.,  is  to  erect  immediately  a  mill  with  a  capacity  of 
2,500  bbl.  per  day  at  Courtney,  Jackson  Co.,  Mo.„  11 
miles  east  of  Kansas  City,  on  the  Sante  Fe  R.  R.  Oil 
or  coal  will  be  used  for  fuel.  The  contract  for  the 
building  of  the  plant  has  been  let  to  the  Fuller  En- 
gineering Co.,  AUentown,   Pa._ 

The  Minneapolis  Steel. &  Machinery  Co.,  Minneapolis, 
Minn.,  has  opened  an  office  in  Butte,  Mont.,  in  the 
Phoenix  Building,  which  will  hamlle  the  increasing  trade 
of  that  State.  Mr.  J.  E.  Lanning  will  be  manager  of 
the   new   office. 

The  Raquette  River  Paper  Co..  Potsdam,  N.  Y.,  has 
contracted  with  the  Ambursen  Hydraulic  Construction 
Co.,  Boston,  for  the  building  of  a  concrete-steel  dam 
about  20  ft.  high  and  300  ft.  long  across  the  Raquette 
River   at   that    point. 

Robert  W.   Hunt   &   Co.,   Chicago,   have  been  given  the 


•f  Ike  aaHnal  lor  tk*  Soadwra  Pacific  Co.** 
fipc  Bbc  Thi*  cakracc*  JS<  "•Sm  •(  *-*<^  '^''•' 
(^  Bad*  br  Ik*  Lacaia  plant  of  tk*  National  Take 
C*.  tk*  imm§im  ■arkiariy  and  boiler*. 

A  firepraaf  wtedov  aack  ka*  been  deticned  by  tk* 
Brom  H«iitii«  MachiMTy  Cb^  OeMland.  (X.  and  i* 
Mm  bcii«  inuodwd  n>idly.  It  i*  OMde  of  Bcbt  stnic- 
tsfal  ikivc*  aad  in  laii^iag  or  aUdhw  tn**.  ••  desired. 
Ik*  (Ian.  wUck  is  irttiUnl  in  ^Mty  between  ligbt 
■agin  caa  be  iiadBj  mnovcd  by  ontcrewint  the  ansle* 
*■  OM  M*  af  Ik*  iMk. 

Tke  Uniird  State*  Grapkila  Co..  Sacinaw,  Micb.,  ha* 
di»il«»ii  a  li*t<riMn«  trapkll*  in  wkkk  tbe  graphite 
i*  k«M  in  iniiiiBliiiii  in  oil  mCcieotly  long  for  it  to 
p««t»ii  its  pnipaati  wkcn  fed  through  oiling  pipe*. 
Aaarphoa*  giaplrila  rednced  to  aa  impalpable  powder  ii 
nsed.  oae  mrarfni  af  it  being  auxcd  with  about  a 
pint  ofciL 

Mr.  John  F.  Camay,  for  nany  year*  connaclcd  with 
the  lalHnc  dcparoncnt  of  The  McCrum-Howell  'Co.,  bat 
•k*  ha*  been  for  tk*  pan  year  nunager  of  the  beating 
dapanaaa*  of  ike  Banuw  Stove  Co.,  Providence.  R.  I., 
kna  i«c«p>td  Ike  poiiiion  of  aanager  of  the  Eastern 
braack  of  tk*  NatiOBal  Kcgnlalor  Co.,  manufacturer*  of 
kcat  rcgnlaling  device^  with  ofioe*  at  iijj  Broadway, 
.New  York  Oty.  , 

Tb*  railroad,  coal  and  machinery  interests  of  New 
York  have  keen  ikoaing  their  appreciation  of  the  special 
■  it'i—HII  of  Ik*  Coal  k  Iron  National  Banak  at  a 
depaiilary  bank,  and  its  combined  capiul,  surplus  and 
■n^ridtd  profits  kave  now  reached  $1,115,000.  Mr.  M. 
F.  Bam*,  president  of  Bams  Brothers,  the  largest  re- 
tail coal  dealers  in  tke  world,  was  elected  a  director  of 


Tke  Freeborn  Eaeineering  t  ConMruction  Co.  has 
■oeed  iu  oSce  in  Kansas  City  to  605-615  Scarritt  Build- 
in«. 

J.  H.  Wagtahorsi  ft  Co..  Yoongstown,  O.,  manufac- 
tarcrs  of  electric  Mae  printing  machines,  report  the 
foOawing  partial  list  of  sales:  Oereland  Crane  ft  Car 
Co..  Wick  OiBe.  O.:  Warren  Steam  Pump  Co.,  Warren, 
Mass.:  Vulcan  Iron  Woria,  Detroit,  Mich.;  A.  O.  Smith 
Co,  Milwankee.  Wis.;  Traylor  Engineering  Co..  New 
York:  John  S.  Cole  Co..  Charleston.  W.  Vs.;  Carnegie 
Steel  Co.,  Yoongstown.  O.:  District  Pumping  station, 
Waakincloa.  D.  C:  C  P.  ft  E.  R.  R.  Co.,  Willooghby. 
O.:  Fajiiii  Dietzeca  C*.,  Oncago.  111.;  Pardee  Bros,  ft 
Ce..  IltiMtr  Mine,  Pa.:  Tenneasee  Coal,  Iron  ft  R.  R. 
Ca_  BcaacaMr,  Ala.     Sercn  of  these  are  repeat  orders. 

Mr.  Emkory  Mclean  has  acquired  the  interests  of 
Mr.  H.  B.  Baigh  and  Mr.  John  MacCormack  in  The 
Engineer  Co.,  and  hat  become  ••resident,  Mr.  Haigb 
and  Mr.  MacCoraucfc  having  resigned  a*  president  and 
accoad  Vict  pinidtnt,  respectively.  Mr.  North  McLean 
ia  Ik*  twatuiti,  and  Mr.  R.  E.  Fox.  Jr.,  secreUry.  The 
•■■Vany  baa  iclinquisbed  its  rights  in  Mr.  MacCormack's 
»l»'"li  "n  Ua  itokcr,  and  ka  will,  engage  independently 
in  iu  aanafactarc;  Tbi*  leaves  tke  company  free  to 
paak  Ik*  InatallMlau  of  tke  nnhnccd  draft"  system  in 
•onneetion  witk  any  type  of  hand  or  mechanically  stoked 
boiler  fninatt.  At  the  present  time  the  system  is  being 
■scd  on  boOert  having  a  total  capacity  of  abont  500,000 

Mr.  Otto  Dicckaann,  Jr.,  who  has  for  some  tim* 
been  repreaentinc  Ike  Alias  Engine  Works  in  St.  Louis, 
ka*  keen  appointed  manurr  of  the  direct  tale*  office 
of  tk*  tame  ciljr. 

The  Westlngkoa*  Electric  Works  at  East  Pittsburg 
Mafccd  aaeiber  new  record.  Daring  May  the 
ay  lUpped  yjo  carkads  of  electrical  machinery, 
an  averaa*  of  je  carload*  a  day,  worth  about  $4,000,000. 
Tk*  Ugh  record  kcrelofor*  era*  kcld  kf  Angutt.  i»o6,  when 
•«•  frtoads  wer*  sUpyid.  The  tUfoknt*  at  tke  West- 
kigfcfn  MackkK  Coapany't  ibapt  daring  May  also 
riackfl  gke  kigkwatcr  mark,  tk*  coapaay  having  sent 
ant  fraa  the  works  90  engiaea,  aggrtiillMg  50,000  h.-p. 
T****  engln**  iaclrdcd  gas  cagiae*  from  lo  to  1,000 
k.-^  and  mtam  tar'-iaa*  from  f,oo*  to  10.000  h.-p. 

The  aalcs  of  tke  .^oMrican  Motor  Roller,  made  by  Tbe 
Aaatia-W*M*m  Co.  Ltd..  and  described  in  The  En- 
■ia**rint  Record  of  April  t,  daring  iu  first  moath 
*a  tb*  nuffcel.  «ere  a*  follow*:  Cly  of  St.  Pao'.. 
Mhai.:  city  of  T«o  Harker*b  Mkm.;  Dululh  Township. 
St.  UMrft  Co.,  Mian.;  dty  of  Hoqaiam,  Wash.;  P.  B. 
Mo**.  BilSngs.  McaL;  Baike  Broc,  Ft  .Smith,  Ark.; 
viflage  of  Shelby,  Mick.;  Fayette  Co.,  W.  Va.;  Harris 
Ca.,  Tea.:  Bradky  Co.,  Tcnn.;  city  of  Cbarleaton.  W. 
Va.:  Logaa  Co.,  O.;  Erie  TownsUp,  Ottawa  Co..  O.; 
BigUaad  JnuMt.  Elk  Co.,  Pa.;  Ckerrytree  Town- 
*ipw  VcaMg*  Co..  Pa.:  RasaeB  Co..  Va. 

Miikllril  draft  for  boOcrt  i*  being  installed  by  the 
&  P.  Stmtmml  C*w,  Boston.  Ma**.,  for  KKaon  Machine 
Shop*.  Ijic  Vtwtn.  Ha**.:  R.  &  WUtacre  ft  Co.,  St. 
PaoL  Mina^  fltaM  Hwplial.  Morganiowa.  N.  C;  Bcoit 
ft  Cafl,  flgringfiilil.  Ma**.;.  Gcncsat  Ckaaical  Co..  Don- 
dec  K.  J.:  General  Chemfesl  Co.,  Uorel  Hill.  L.  L; 
L>sigl»»a  ft  Co..  Inc.  Philadelphia.  Pa.,  and  Inter, 
natioaal   Paper  Co.,  (Ma  Mill,  Chisbolai,   Me. 

On  Joly  ae  Ike  KcoCci  ft  Eater  Co.  formally  op*a»l 
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its  t«o  new  buildings  at  Adams  and  Third  Sis..  Hobo- 
ken,  which  practically  doable  its  facilities.  The  two 
(  structures  cover  about  30,000  sq.  ft.  of  ground,  divided 
alatost  equally  between  the  two,  and  were  built  of 
reinforced  concrete  by  the  Turner  Construction  Co. 
The  office  building  is  five  stories  high  and  slightly 
more  elaborate  in  finish  than  tbe  other.  The  shipping 
department  occupies  the  whole  of  the  ground  floor,  the 
general  offices  of  the  company  are  on  the  second  floor, 
and  the  remaining  floors  are  for  stock  rooms  and  storage. 
Tbe  new  fsclory  is  six  stories  high.  The  lower  four 
floors  are  used  for  woodworking,  and  lumber  is  stored 
in  the*  rear  of  the  lower  two  behind  a  fire  wall.  Tbe 
fifth  floor  is  used  for  paper  mounting  and  the  sixth 
for  the  manufacture  of  surveyors'  tapes.  The  wood 
working  machinery  is  driven  by  electric  motov  and  an 
exhaust  system  is  employed  to  remove  the  shavings 
and  sawdust,  which  are  fed  to  the  boilers.  There  are 
two  flighu  of  suits  and  two  elevators  in  each  build- 
ing,  enclosed  by  concrete  partitions  and  kalameined 
doors  held  open  with  fusible  links.  The  Keuffel  & 
Esser  Co.  was  established  in  1867  by  William  Keuffel 
and  Hermann  Esser.  The  business  was  first  carried 
on  as  an  importing  trade  in  a  room  on  Nassau  St., 
New  York,  the  firm  name  being  Keuffel  ft  Esser.  In 
1868  the  firm  sought  Isrger  quarters  on  Nassau  St., 
and  after  moving  several  times  finally  located  at  127 
Fulton  St.  in  1878,  where  they  have  remained  for 
nearly  thirty  years.  The  business  was  incorporated  in 
1889.  Although  the  business  was  established  in  1867, 
it  was  not  until  1870  that  the  firm  began  manufactur- 
ing. In  1871  the  manufacturing  branch  was  moved  to 
lloboken  and  since  then  has  steadily  grown  until  at 
the  present  time  there  is  an  extensive  group  of  build- 
ings. The  personnel  of  the  company  is  now:  W.  Keuf. 
fel.  president;  W.  G.  Keuffel,  vicepresident;  C-  M. 
Bernegau,   treasurer;    W.   L.    E.    Keuffel,   secretary. 


PERSONAL    NOTES. 


Mr.  Frederick  Leach,  formerly  city  engineer  of  El. 
mira.  N.  Y.,  has  been  appointed  city  engineer  of  Uor- 
nell,    N.   Y. 

Mr.  C.  B.  Scott,  of  Arritts,  Va.,  has  become  resident 
engineer  with  the  Virginia  State  Highway  Commission, 
with   headquarters   at   Lynchburg,   Va. 

Mr.  E.  D.  Fletcher  has  resigned  as  chief  engineer 
of  the  Tacoma  Eastern  R.  R.  to  become  cit/  engineer 
of  Hoquiam,  Wash.,  succeeding  Mr.  G.  D.  Robertson, 
resigned. 

Mr.  Arnold  W.  Brunner,  an  architect  of  New  York 
City,  has  been  appointed  a  member  of  the  Municipal 
An  Commission  of  New  York,  succeeding  Mr.  Walter 
Cook,   resigned. 

Mr.  Alfred  R.  James,  formerljr  assistant  engineer  with 
the  United  Railways  ft  Electric  Co.,  Baltimore,  Md.,  has 
left  for  Panama,  where  be  will  join  the  engineering 
corps  on  the  carul. 

The  United  States  Civil  Service  Commission  will  bold 
an  examination  Augt  7  of  candidates  for  the  position 
of  civil  engineer  and  superintendent  in  the  Quarter, 
master's  Department 

Mr.  L.  N.  Whitcraft  has  resigned  as  assistant  en- 
gineer in  the  office  of  Mr.  W.  W.  Crosby,  State  High- 
way Engineer  of  Maryland,  to  become  road  engineer 
of  Somerset  County,  Md. 

Mr.  John  F.  Stevens,  formerly  chief  engineer  of 
the  Isthmian  Canal  Commission,  has  been  appointed 
a  vice-president  of  tbe  New  York,  New  Haven  &  Hart- 
ford R.  R.,  and  will  have  charge  of  the  operation  of 
that  line. 

Mr.  William  O.  Wood,  formerly  aasistant  superin- 
tendent of  the  Brooklyn  Rapid  Transit  Co.,  Brooklyn, 
N.  Y..  has  become  tbe  personal  assistant  of  President 
Theodore  Shonts.  of  the  Interborough  Rapid  Transit 
Co.,   New   York  City. 

Mr.  Minard  L.  Holman,  of  the  firm  of  Holman  ft 
Laird,  consulting  engineers,  St  Louis,  Mo.,  has  been 
engaged  by  tbe  City  of  Omaha,  Neb.,  to  prepare  pre- 
liminary plans  and  estimates  for  tbe  proposed  new 
waterworks   for  that  city. 

Mr.  William  Graham,  who  recently  resigned  as  as- 
(iMant  engineer  of  bridges  and  buildings  of  the  Bal- 
tintOR  ft  Ohio  R.  R.  Co.,  has  accepted  a  similar  posi. 
tion  with  the  New  York,  New  Haven  &  Hartford  R.  R., 
with   headquarters  in   New   Haven. 

Mr.  A.  Jordahl,  formerly  with  the  Reinforced  Cement 
ConMruction  Co.,  of  New  York,  has  joined  the  engi- 
n**ring  suff  of  W.  S.  Barstow  ft  Co.,  of  New  York 
and  Portland.  He  will  have  charge  of  the  reinforced 
concrete  work  at  the  company's  New   York  office. 

Mr.  E.  C.  Hawkins,  who  was  recently  succeded  as 
chief  engineer  of  the  Oregon  ft  Waahington  R.  R.  by 
Mr.    H.     F.    Baldwin,    formerly    chief    engineer    of    the 
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Chicago  &  Alton  Ry..  has  sailed  for  Katalla,  Alaska, 
to  take  charge  of  work  on  the  railroad  now  being 
built   into   the  Copper    River   and   Yukon   region. 

The  McNichol  contracts  on  which  payments  of  large 
sums  were  withheld  by  the  city  of  Philadelphia  on  the 
ground  of  fraud  and  collusion,  have  been  approved  by 
the  arbitrator  in  the  litigation  between  the  city  and 
the  contractors,  and  the  latter  have  been  paid  $2,049.- 
336  by  the  city,  in  accordance  with  the  decision.  This 
is  a  large  part  of  the  sums  retained  by  the  city. 

Mr  Mortimer  G.  Barnes,  formerly  a  member  of  the 
engineering  force  of  the  Isthmian  Canal  Commission 
and  at  present  connected  with  the  engineering  staff  of 
the  Board  of  Water  Supply  of  New  York,  has  been 
appointed  a  member  of  the  Board  of  .\dvisory  Enginceis 
of  the  New  York  State  Barge  Canal,  succeeding  Dr. 
E.   L.  Corthell,  who  resigned  a  number  of  years  ago. 

Mr.  L.  W.  Jones  has  resigned  his  position  as  presi- 
dent of  the  Pittsburg  Filter  Mfg.  to.,  and  has  also 
severed  his  connection  with  its  board  of  directors.  He 
has  been  connected  with  the  company  since  1903.  He 
proposes  to  open  an  office  shortly  in  Pittsburg  as  con- 
sulting engineer,  taking  up  municipal  and  industrial 
fitration  plants,  water  softening  and  sewage  disposal 
plants. 

Mr.  C.  E.  Grunsky  has  opened  an  office  as  consulting 
engineer  at  -'033  Florida  Ave.,  Washington.  For  twelve 
years  Mr.  Grunsky  was  engaged  in  private  practice  in 
California,  and  in  addition  to  this  work  he  has  served 
as  the  assistant  State  engineer  of  California,  as  a 
member  of  the  California  Rivers  and  Harbors  Com- 
mission, as  a  member  of  the  San  Francisco  Sewerage 
Commission,  as  city  engineer  of  San  Francisco  for 
four  years,  as  a  member  of  the  Isthmian  Canal  Com- 
mission, and  as  a  consulting  engineer  in  the  United 
Sutes   Reclamation   Service. 

Prof.  W.  F.  M.  Goss,  who  has  severed  li  con. 
ncction  with  Purdue  University  to  become  deani  '  the 
College  of  Engineering  of  the  Universitj  of  U.  )is, 
has  long  been  closely  identified  with  the  development 
of  motive  power  on  railways  and  it  is  understood  that 
his  new  duties  will  in  no  way  conflict  with  the  con- 
tinuation of  his  investigations  along  that  line.  This 
is  gratifying  to  those  who  know  the  strength  of  his 
influence  in  bringing  about  the  scientific  testing  of  lo- 
comotives, of  which  the  admirable  station  of  the  Penn- 
sylvania R.  R.  at  Altoona  is  the  latest  instance,  as 
well  as  the  importance  of  his  work  for  the  Master 
Car   Builders'   Association. 

The  following  transfers  in  the  Corps  of  Engineers, 
U.  S.  A.,  recently  have  been  ordered:  Maj.  W.  W. 
Harts,  from  Chattanooga  to  Nashville,  Tenn.,  in  con- 
nection with  his  duties  as  engineer  in  charge  of  the 
Chatanooga  and  Nashville  engineer  districts;  Capt.  Ed- 
ward M.  Markham,  from  2d  Battalion  of  Engineers, 
Washington  Barracks,  to  the  office  of  the  engineer  com- 
mission  of  the  District  of  Columbia,  as  assistant;  Capt. 
Hubert  L'.  Wigmore,  to  the  2d  Battalion  of  Engineers; 
Capt.  Michael  J.  McDonough  from  duty  as  assistant 
intructor  at  the  Military  Academy  to  the  3d  Battalion 
of  Engineers,  Fort  Leavenworth,  Kan. ;  First  Lieuten. 
ants  De  Witt  C.  Jones,  Francis  B.  Wilby  and  Clarence 
^.  Ridley,  from  3d  Battalion  of  Engineers  to  the  En- 
gineer School,  Washington  Barracks;  First  Lieutenants 
Douglas  MacArthur  and  Ulysses  V.  Grant.  3d,  from  the 
Engineer  School  to  Milwaukee,  Wis.,  and  Boston,  Mass., 
respectively;  First  Lieutenants  William  H.  Rose,  Rob- 
ert P.  Howell,  Jr.,  and  Joseph  H.  Earle,  from  the 
Engineer  School  to  the  3d   Battalion   of  Engineers. 

Mr.  Andrew  Rosewater  has  been  declared  city  engi- 
neer of  Omaha,  Neb.,  by  the  Supreme  Court  of  the 
State  in  a  decision  which  upholds  in  every  detail  the 
decision  rendered  by  the  District  Court  of  Douglas 
County.  In  1903  Mr.  Rosewater  was  appointed  for  a 
three-year  term.  At  the  end  of  that  period  the  Mayor 
of  Omaha  appointed  as  Mr.  Roscwater's  successor,  Mr. 
Jesse  Lowe,  who  was  confirmed  by  the  Council,  but 
who  refused  to  qualify  for  the  office.  Thirty  days 
after  the  refusal  Mr.  Rosewater  qualified  and  continued 
to  discharge  the  duties  of  the  office.  Afterward  Mr. 
Thomas  Shaw  was  elected  by  the  Council  and-  started 
suit  to  get  possession  of  the  office.  It  was  this  suit 
which  has  just  been  decided.  The  court  said:  "A  city 
engineer  of  a  city  of  the  metropolitan  class  holds  the 
office  until  his  successor  is  duly  elected  «ind  qualified. 
The  failure  to  qualify  by  one  who  has  been  appointed 
a*  bis  successor  by  the  Mayor  and  confirmed  by  the 
Council,  but  who  has  not  taken  possession  of  the  office 
or  entered  on  the  discharge  of  his  duties,  does  not 
render  the  office  vacant.  Upon  such  a  failure  to  qual- 
ify the  incumbent  may  qualify  anew  under  section  :>, 
chapter  10,  compiled  statutes  1905..  When  it  is  the 
duty  of  the  Mayor  to  appoint  an  officer  and  he  fails 
to  do  so  the  Council  may  elect,  but  this  power  of 
the  Council  does  not  exist  when  one  who  has  been 
appointed  by  the  Mayor  and  confirmed  by  the  Council 
fails  to  qualify,  leaving  an  incumbent  to  hold  ovee 
until  his  successor  is  elected  and  qualified,  in  such  a 
case  the  incumbent  may  qualify  and  take  the  office 
for   tbe  succeeding   term." 


July  27,  1907. 


THE     ENGINEERING     RECORD. 


49 


THE  MEXICO  CONVENTION  OF  THEAMER- 
ICAN  SOCIETY  OF  CIVIL   ENGINEERS. 

The  39th  annual  convention  of  the  Society  convened 
ii!  the  City  of  Mexico  on  the  evening  of  June  8,  in  the 
Minera,  this  ancient,  interesting  and  appropriate  build- 
ing being  placed  at  the  service  of  the  Society  by  the 
Federal  government,  with  characteristic  and  generous 
hospitality.  For  the  especial  pleasure  of  this  annual 
meeting  and  the  enjoyment  of  its  many  and  varied  en- 
tertainments, lavishly  provided  and  artistically  presented 
by  the  various  departments  of  the  Federal  government, 
the  Mexico  Electric  Tramways,  Ltd.,  the  Mexican  Light 
&  Power  Co.,  the  Mexican  Ry.,  the  Mexican  Central  Ry., 
the  Mexican  Association  of  Engineers  and  Architects, 
and  the  Mexican  members  of  the  American  Society  of 
Civil  Engineers  and  the  local  committee  on  entertain- 
ment, et  al.,  the  visiting  members  of  the  Society  and 
guests  are  indebted  primarily  to  the  invitation  of  Presi- 
dent Diaz  to  hold  this  convention  in  the  city.  By 
hearty  and  appropriate  resolutions  and  speeches  the  re- 
cipients of  these  attentions  expressed  their  lively  ap- 
preciation of  the  courtesies  extended  and  the  pleasures 
afforded,  and  the  convention  passes  to  record  as  one 
of  the  most  enjoyable  in  the  history  of  the  Society, 
particularly  as  one  of  those  happy  ooccasions  tending 
to  establish  cordial  relations  between  the  United  States 
and   Mexico. 

A  brief  account  of  the  several  meetings,  touching 
only  the  more  important  or  interesting  features  or 
business,  will  first  be  given,  leaving  the  details  to  ap 
pear  in  the  Society's  "Proceedings": 

July  8. — At  9  p.  m.  the  convention  was  called  to 
order  in  the  great  audience  room  of  the  Mitiera  by  Sr, 
Leandro  Fernandez,  president  of  the  Mexican  Asso- 
ciation of  Engineers  and  Architects  and  Minister  of  the 
Department  of  Communications  and  Public  Works  of 
Mexico,  as  honorary  presiding  officer  of  the  meeting. 
T  address  of  welcome  was  delivered  by  Sr.  Ramon 
rola,  of  the  Mexican  Society,  and  was  responded 
■jy  Mr.  Onward  Bates,  vice-president  of  the  Ameri- 
can Society,  who,  in  the  unavoidable  absence  of  Presi- 
The  matter  was  referred  to  the  Board  of  Directors  to 
dent  Benze'nberg,  presided  over  all  subsequent  meetings. 
The  session  was  short  and  the  evening  was  devoted  to 
music  and   sociability. 

July  9. — 'At  9  p.  m.  the  second  session  was  called  to 
order,  and  the  president's  annual  address  was  read. 
Selection  from  it  were  printed  in  The  Engineering 
Record  of  July  13.  The  first  business  considered  was 
the  time  and  place  for  the  next  annual  meeting.  Out 
of  over  500  expressions  from  the  membership  previously 
received  in  answer  to  the  usual  circular  inquiry,  over 
300  designated  Denver  as  the  desired  place,  the  re- 
mainder being  divided  between  a  dozen  or  more  cities. 
The  matter  was  referred  to  the  Board  of  Direction  to 
fix    the   time  and   place. 

The  report  of  the  Special  Committee  on  Rail  Sections 
was  then  presented.  This  report  had  been  received  by 
the  secretary  after  his  arrival  in  Mexico,  and  its  con- 
sideration was  objected  to  because  it  had  not  been  re- 
ceived in  time  to  permit  its  publication  and  discussion 
as  required  by  a  resolution  adopted  by  the  Society  in 
1894.  It  was  finally  received  and  read  and  made  an 
order  of  business  for  the  next  annual  meeting  and  in 
the  meantime  will  be  published  ip  the  "Proceedings" 
and   discussed  by  the  membership. 


July  10. — Morning. — The  third  session  was  called  to 
order  at  10  a.  m.,  and  the  professional  topics  of  dis- 
cussion  were    at   once   taken   up. 

Topic  I — Water  Supplies. — The  question  for  discussion 
was  the  advisability  of  controlling  watersheds  sufficiently 
to  prevent  the  pollution  of  impounded  supplies,  or  of 
allowing  a  certain  amount  of  contamination  and  relying 
on  filtration  to  correct  its  effects.  The  subject  was 
opened  by  a  written  communication  from  Mr.  George 
W.  Fuller,  who  pointed  out  the  important  influence  of 
local  conditions,  particularly  as  to  the  quality  of 
water  which  it  is  desired  to  obtain,  which  quality  must 
or  ought  to  meet  certain  rational  requirements  of  local 
or  state  health  authorities.  Water  supplies  believed  to 
be  good  ten  years  ago,  are  not  in  all  cases  now  re- 
garded as  satisfactory  in  quality,  and  of  those  now  re- 
garded as  good,  some  of  them  may  not  be  so  regarded 
a   few   years   hence. 

The  basic  thoughts  or  premises  for  the  discussion  are 
as  follows:  i.  Water  from  impounding  reservoirs,  or 
any  other  source,  must  be  substantially  free  from  dis- 
ease-producing germs.  2.  A  satisfactory  public  water 
supply  should  be  of  good  appearance,  and  free  from  ob- 
jectionable quantities  of  mud,  turbidity  and  vegetable 
stain.  3.  A  satisfactory  supply  should  be  free  from 
objectionable  tastes  and  odors.  4-  Impounding  reser- 
voirs are  of  much  assistance  in  the  purification  of  water 
through  natural  agencies  as  regards  the  removal  of  bac- 
teria, turbidity  and  peaty  color,  but  their  efficiency  varies 
much  with  conditions.  5.  The  elimination  of  pollution 
through  purchase  of  land  is  highly  desirable,  but  in  many 
places  is  prohibited  by  its  cost.  Sanitary  control  through 
inspection  is  helpful,  but  difficult  under  existing  laws 
and  customs.  6.  A  well  designed  and  well  operated 
filter  plant  with  its  various  appurtenances,  such  as  efficient 
aeration,    sedimentation    and    coagulation,    will    allow    a 


satisfactory  water  to  be  obtained  from  practically  any 
impounded   water   supply. 

A  large  proportion  of  the  disease  germs  disappear  from 
water  impounded  in  a  reservoir  having  a  capacity  equal 
to  the  volume  of  water  removed  from  it  during  a  period 
of  many  weeks  or  months,  but  the  fact  that  with  present 
laboratory  methods  it  is  very  difficult  to  detect  germs  in 
water  that  has  stood  some  weeks,  does  not  prove  that  all 
the  germs  have  died.  Our  knowledge  is  limited  regard- 
ing the  passage  of  disease  germs  through  reservoirs,  and 
the  currents  and  stratification  in  the  latter,  but  it  should 
be  remembered  that  the  disease  germs  passing  through 
the  outlet  are  not  always  as  low  as  would  result  from 
the  stay  of  these  germs  in  water  for  the  same  number 
of  days  as  the  capacity  in  days  of  the  reservoir.  Heavy 
rains  may  increase  the  pollution  by  washing  the  filth 
of  months  into  the  reservoir.  Notwithstanding  its  short- 
comings the  impounding  reservoir  is  a  valuable  adjunct 
in  many  places.  One  of  its  weaknesses  is  that  its  inef- 
fTciency  cannot  always  be  detected  or  corrected  in  time  to 
avert  danger,  and  this  draws  attention  to  the  prevention 
of  pollution  on  the  watershed  or  its  correction  by  fil- 
tration. 

Sedimentation  usually  produces  sufficient  clarification, 
and  the  remaining  turbidity,  if  any,  is  usually  due  to  very 
fine  particles.  Tastes  and  odors,  sometimes  due  to  de- 
composition of  organic  matter  or  a  vegetable  growth  in 
the  reservoir,  ^re  the  most  disagreeable  physical  condi- 
tions. Stripping  does  much  in  the  early  life  of  a  reser- 
voir to  reduce  these  tastes  and  odors,  but  its  effect  is 
not  permanent.  In  order  to  obtain  a  thoroughly  "clean" 
supply,  filtration  or  aeration,  or  both,  must  be  used  in 
connection  with  an  impounding  basin.  There  are,  of 
course,    exceptions  to   this   rule. 

Both  mechanical  and  slow  sand  filters  have  been  suc- 
cessfully used  for  impounded  supplies.  The  cost  of 
plants  ranges  from  $15,000  to  $30,000  per  million  gallons 
daily  capacity,  and  the  cost  of  operation  and  capital 
charges  at  5  per  cent,  for  reservoir  waters  for  a  plant  of 
moderate  size  are  about  $7  per  million  gallons.  Filters 
remove  from  97  to  99.5  per  cent,  of  the  bacteria  in  the 
applied  water. 

In  deciding  whether  to  obtain  control  of  the  water- 
shed or  build  a  filter  plant  it  must  be  remembered  that  a 
pure  water  is  better  than  a  purified  one  and  that  any 
(jrade  of  filtered  water  can  be  secured  by  proper  methods. 
For  large  watersheds  it  is  hardly  feasible  to  purchase  the 
entire  area  for  anything  like  as  small  a  sum  as  would 
permit  efficient  filtration  for  all  time.  If  the  costs 
were  equal,  Mr.  Fuller  would  prefer  filtration  as  giving 
a  suitable  supply  at  all  times.  A  campaign  of  education 
is  required  before  the  control  of  watersheds  will  pro- 
duce satisfactory  results,  and  the  results  will  be  largely 
in  proportion  to  the  vigor  with  which  s?nitary  laws  are 
enforced.  The  history  of  sanitary  control  of  water- 
sheds shows  that  it  does  not  offer,  in  Mr.  Fuller's  opinion, 
as  good  protection  to  the  water  consumer  as  does  modern 
filtration.  More  stringent  sanitary  laws,  better  inspec- 
tion and  better  understanding  of  the  residents  on  the 
watershed  will  help  improve  the  results.  A  marked  im- 
provement has  been  made  in  the  last  ten  years  in  filtra- 
tion, and  the  results  to-day  are  good.  A  single  plant  is 
easier  to  manage  than  a  population  on  a  large  watershed. 
In  England  the  maiority  of  engineers  have  provided  bo^h 
for  filtration  and  for  the  purchase  of  the  watershed. 

Mr.  Fuller's  conclusions  are:  The  purchase  and  control 
of  the  watershed  is  less  efficient  and.  for  projects  of 
much  magnitude,  more  expensive  than  filtration;  sanitary 
control  of  a  watershed  is  of  much  assistance  but  is  diffi- 
cult under  pr  jstnt  conditions ;  the  impounding  of  water 
makes  filtration  easier,  cheaper,  and  more  effective;  there 
is  a  growing  tendency  to  provide  good  sanitary  conditions 
on  the  watershed,  notwithstanding  the  efficiency  of  filtra- 
tion at  reasonable  cost;  it  is  not  advisable  to  purchase  the 
entire  watershed,  as  the  money  can  be  better  spent  in 
other   ways. 

Mr.  Herbert  Snow,  chief  engineer  of  the  Pennsylvania 
Department  of  Health,  sent  a  written  discussion  of  this 
topic  in  which  he  gave  a  statement  of  the  series  of  epi- 
demics of  typhoid  and  enteric  diseases  that  led  to  the 
enactment  of  the  present  stringent  laws  regarding  water 
and  sewerage  works  in  that  State.  These  epidemics  have 
convinced  him  that  no  unfiltered  surface  water  in  any 
way  likely  to  be  polluted  by  sewage  is  absolutely  safe  for 
drinking  purposes.  Moreover,  he  does  not  believe  filtra- 
tion is  an  absolute  safeguard,  particularly  when  the  source 
of  supply  is  subject  to  sewage  pollution.  He  contended 
that  the  interests  of  public  health  demand  that  sewage 
pollution  of  public  water  supplies  should  cease.  Standards 
of  excellence  in  the  design,  construction  and  operation  of 
water  filter  plants  are  fi'rst  essentials  to  guard  the  public 
health,  but  this  safeguard  should  not  be  a  premium  on 
the  use  of  a  water  course  as  a  sewer  by  some  upstream 
■  municipality.  A  certain  quantity  of  sewage  is  bound  to 
find  its  way  into  the  waters  of  most  inhabitated  areas, 
but  the  legalizing  of  a  certain  amount  of  pollution  of 
such  waters,  relying  upon  filtration  to  correct  its  effects, 
he  regarded  as  a  dangerous  expedient  to  practice  gen- 
erally. 

Mr.  D.  D.  Clarke  sent  a  written  discussion  of  the 
topic,  in  which  he  held  that  it  is  better  to  secure  a  supply 
of  unquestioned  purity  rather  than  attempt  the  purifica- 
tion   of    waters    known    to    be    contaminated    in    the    least 

degree,    when    financial    conditions    permit    this.      He    in- 


stanced the  water  works  of  Portland  as  an  instance  of 
this.  The  supply  comes  from  a  watershed  on  the  western 
slope  of  the  Cascade  Mountains.  This  was  mostly  gov 
eroment  land  at  the  time  of  the  construction  of  the 
works,  and  the  city  authorities  succeeded  in  having  the 
tract  of  222  square  miles  withdrawn  from  settlement  as  a 
national  reservation.  All  improved  claims  within  the  tract 
were  purchased  and  other  private  titles  are  being  ex- 
tinguished as  fast  as  practicable.  The  watershed  is  abso- 
lutely uninhabited,  and  is  patrolcd  by  government  rangers 
and  employes  of  the  city  . 

A  written  discussion  by  Mr.  George  A.  Soper  and 
oral  discussions  by  Messrs.  J.  Waldo  Smith,  G.  S. 
Williams,  S.  Bent  Russell,  Marroquin  y  Revira,  Chas. 
B.  Ball  and  J.  T.  N.  Anderson  agreed  quite  generally 
with  the  conclusions  of  Mr.  Fuller  on  the  principle 
involved. 

Topic  2,  Foundations.. — The  second  topic  for  discussion 
was  a  triple  one:  (a)  What  is  the  best  system  of  found- 
ations for  heavy  structures  on  ground  like  that  of  the 
City  of  Mexico,  which  is  an  alluvial  deposit  about  300 
ft.  deepe  (b)  When  used  in  foundations,  will  steel,  in- 
dependently or  in  combination  with  other  materials,  last 
indefinitely  when  in  contact  with  water?  (c)  Will  the 
strength  and  durability  of  concrete  in  foundations  be 
affected  if,  before  setting,  there  is  an  excess  of  water,  a 
lack  of   compression,  or  too   rapid   drying. 

The  discussion  was  opened  by  a  written  communication 
from  Mr.  John  F.  O'Rourke.  in  which  he  pointed  out  that 
the  resistance  of  soft  ground  to  pressure  depends  largely 
on  the  degree  to  which  it  is  confined.  Foundations  in 
such  material  may  be  constructed  by  -giving  the  bear- 
ing surface  such  an  area  that  the  load  is  reduced  to 
one  that  the  material  will  sustain  safely,  or  by  carry- 
ing the  footings  to  such  a  depth  that  the  weight  of 
the  adjoining  material  prevents  displacement  of  the 
material  under  the  footings.  He  stated  that  ground 
over  a  considerable  surface  and  an  initial  settlement  was 
permissible.  He  had  built  heavy  bridge  piers  on  material 
into  which  a  man  would  sink  somewhat  while  standing  on 
it.  by  distributing  the  weight  over  a  considerable  area  in 
such  a  way  that  it  had  to  act  as  a  unit.  The  same  thing 
is  true  of  piling.  A  pile  that  may  hardly  sustain  its  own 
weight  after  being  driven  in  a  marsh  will  often  become 
so  set  after  staying  unloaded  for  a  few  days  that  several 
heavy  blows  of  a  pile-driver  may  be  necessary  to  start  it 
again.  The  piles  for  the  false  work  employed  in  erecting 
the  first  span  of  the  Poughkeepsie  bridge,  for  example, 
were  driven  100  feet  below  the  water  level  into  about  60 
feet  of  silt.  They  carried  from  10  to  20  tons  each  and 
when  it  was  necessary  to  pull  them  up  for  use  at  the 
second  span,  it  was  necessary  to  strike  them  a  dozen 
heavy  blows  with  a  6.ooo-lb.  hammer.  This  started  them 
so  th^t  they  could  be  readily  driven  enough  to  enable  them 
to  be   pulled. 

Either  of  these  methods  might  be  used  in  Mexico,  pro- 
vided the  ground  contained  nothing  likely  to  cause  the 
decay  of  the  material  used  in  it.  If  the  ground  is  clay, 
it  will  probably  preserve  wood  as  well  as  water;  Mr. 
O'Rourke  stated  that  he  had  seen  wood  which  had  been 
perfectly  preserved  by  clay  for  more  than  a  c-ntury.  He 
believed  that  water  would  not  seriously  corrode  steel 
provided  the  water  remained  unchanged,  and  he  men- 
tioned a  number  of  examples  of  steel  remaining  unaf- 
fected by  water  for  many  years.  He  had  seen  the  same 
thing  shown  by  nails  and  rods  in  wooden  foundations 
where  they  were  surrounded  by  material  impervious  to 
air.  Casing  the  steel  in  concrete  he  considered  an  abso- 
lute preventative  of  rusting. 

Too  rapid  drying  of  the  concrete,  preventing  the  set- 
ting of  the  cement,  will  make  the  material  practic^^lly 
worthless.;  This  is  sometimes  seen  in  connection  with 
pneumatic  caisson  work,  where  the  air  that  escapes  through 
the  concrete  in  passing  out  of  the  air  chamber  of  a 
caisson  is  most  likely  to  cause  veins  through  the  concrete 
from  which  the  water  evaporates  before  the  concrete  has 
had  a  chance  to  set. 

The  discussion  was  participated  in  by  Sr.  Marroquin 
y  Revira,  Maj.  L.  H.  Beach.  Messrs.  F.  G.  Jonah.  S. 
Bent  Russell,  E.  M.  T.  Ryder,  Miguel  Robolledo  and 
others.  The  subject  naturally  called  forth  many  inter- 
esting facts  and  theories  which  will  appear  in  the  "Pro- 
ceedings"  in   due   titme. 


July  10. — Afternoon. — -In  the  afternoon  meeting  the 
professional  discussions  were  at  once  resumed,  begin- 
ning with   topic  third. 

July  lo. — Afternoon. — In  the  afternoon  meeting  the 
was:  Will  the  paving  materials^  of  the  present  be  used 
in  the  construction  of  the  pavements  of  th?  future? 
.\  written  communication  from  Mr.  George  W.  Tillson 
was  presented  in  opening  this  discussion.  It  was  his 
opinion  that  engineers  had  not  made  the  most  of  the 
paving  materials  at  their  comnjand  and  had  not  studied 
sufficiently  the  requirements  of  each  individual  street. 
Although  it  is  acknowledged  that  the  foundations  of 
pavements  are  very  important,  they  are  constantly  neg- 
lected, and  the  effect  of  this  neglect  is  particularly 
noticeable   in   the  case   of  block   pavements. 

Stone  block  pavements  are  capable  of  great  improve- 
ment by  using  smaller  blocks  with  their  surfaces  dressed 
more  closely  than  is  now  the  practice  in  this  country. 
If  the  blocks  are  smaller  and  better  dressed,  the  joints 
can  be  filled  with  a  bituminous  paving  composition  alone. 
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ilrtiiil  graMt  wkMk  will  radon  the  Mix.  Mr.  Till- 
MS  teSna  AM  m^a-4nmti  fnaitc  blocks  j  to  J^i-w. 
t»-A  laid  Oom  Mcctber  villi  •  bitodaoos  joint,  will 
Buy  ttnct*.  The  noise  {roa 
is    ui    objcctiaa    to    (b«ir     osc    whicb 

jkt    he    aMctttlly    tedaced    by    n»in»    a    yieldin«    sub- 

MMKC  ia  th*  ioHls  and  bcddtac  Ibc  bricks  in  it  as  well. 
nimliVr  of  ii|wo»fent.  in  his 
I  be  11— mill  it  tke  iini<  iliiMii  made  for 
ia  Mr.'  CSCord  Uebardaoa's  paper,  recently 
ynalcd  in  ihi*  ioonuL  Tboae  iiiuritions  will  five,  be 
bclirM*,  a  paveavnl  tbal  will  be  successfnl  on  many 
■nets  wbere  tbe  traAc  is  now  (enerally  consideied  too 
htmrf  for  sbcel  •^bah.  Failates  with  patcments  of 
tM  ^ttcsial  bare  gcaerally   been   doe   to   improper  de- 

i%ni;  and  ii i  mi  nil  are  to  be  expected  by  aroiding 

dK  defects.  Mr.  TiUMo  consider*  Ibat  good  asphalt 
blocks  win  make  satisfactory  paTencms  on  steep  grades, 
^  irferred  to  elaborate  experinenu  now  bring  made 
to  uccrtain  a  proper  awtbod  of  testing  the  blocks. 

Tbe  modem  wood  paTcment.  when  dry  and  first  laid. 
is  practacally  ideal,  according  to  Mr.  Tillson,  and.  when 
its  ifippiiiiini  ia  wet  weather  is  overcome,  he  thinks 
it  ia  boaad  to  ham  aa  important  future,  particularly  if 
•*  are  as  satisfactory  as  those 
Its  cost  is  likely  to  increase, 
owing  to  tbe  constant  rise  in  the  price  of 
and  tbe  problem  of  discovering  how 
of  wood  amy  be  used  satisfactorily  is  now 
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such   pavements   are   suiublc    (or   streets   of   heavy   traffic 
because  the   horses'  hcpofs  tear  out  the  coarse   stones. 

In  considering  street  pavements  it  is  necessary  to 
pay  attention  to  the  effect  of  the  many  openings  made 
in  them  for  one  rea-son  or  another.  The  repairs  which 
are  necessary  owing  to  these  openings  must  be  consid- 
ered   in    determining    the    toul    cost    of    any    pavement,        ^^,^.  „^,„„ , ,.  _,_  .-     ,     ,       ,    ,u. 

for   if   they  are   difficult    to   make   properly   the    low   first       „f  ^^,  suspended   in   the   gas   .s  comparatively  large    the 
cost   of  a  pavement   which    is   often  torn   open   does   not       qugn,i,y    of   soot   is    small,   and    the    temperature    ot    tiie 


solid  impurities  in  the  gas.  .\s  a  general  thing,  wKh  large 
plants.  Mr.  Christie  believed  that  the  water  consumption 
will  varv  from  lo  to  .5  g»'-  P"  .-o"  <="•  «'•  °^  ^^^ 
washed    and    the    power    required    will    be    from    o.i  ^to 

o.i    h.p. 

When    bituminous   coal    is   gasified   in    a    producer    at    a 
rate  below   10  lb.  per  square  foot  of  fire  bed,  the  quantity 


wnocn     nave     i>rcn     m     US';     i".     i...,     .-^v        u|*i>^*"''   *"   ""   " ,       ^  .   „^ «.     .-.j    -i_„ 

together    with    a    study    of    the    actual    cost        .sary   to   cool  this    gas,   remove    the   tar   and  =°°''   »"'!,  ^'/ 
r    ton    of   traffic   carried    per    lineal    foot    of        the  gas.      The   utiliration   of   the   sensible   heat   of  the   gas 

has  been   accomplished   successfully  by  applying  the  heat 
for  the  producer,  or  for  preheating  the 


^,  Mr.  Tillson  suied  that  the  improve- 
in  tbe  future  arc  to  he  brought 
by  a  difcrciM  nse  of  tbe  material*  now  in  vogue. 
by  tbe  adoption  of  entirely  new  materials. 
By  study i^  tbe  need*  of  tbe  different  street*  to  be 
paved,  by  nsing  tbe  materials  now  available  intelli- 
gently, both  as  10  manner  and  combination,  the  munici- 
pal engineer  can  bring  about  results  greatly  in  advance 
of   present    practice. 

Mr.  J.  H.  Haylow  submitted  a  written  communica- 
tsea  T^t'-g  alieatioa  to  the  importance  of  the  part  of 
Ibe  paxawat  adjoining  street  rails,  which  always  fails 
tr*L  This  is  sometime*  caused  by  the  faulty  construe- 
tioa  of  tbe  railway  roadbed  or  by  tbe  lack  of  rigidity 
•f  Ac  track  or  by  an  unsuitable  rail  section.  In  his 
upiiilon  a  T-ratI  should  never  be  used  in  a  street  paved 
with  brick,  granite  or  asphalt.  With  such  a  rail,  he 
taid.  tbe  pavement  has  no  protection  whatever  from  the 
grind  of  tbe  wheel  flanges  and  steel  tires,  the  groove 
ia  tbe  rail  rarely  being  wide  enough  to  be  entirely  free 
with  tbe  wider  flanges  and  inequalities  in  the  gauge  of 
car  tracks,  and  the  pavement  is  subject  to  the  constant 
wear  of  steel  tire*.  Asphalt  should  never  be  laid  next 
ta  the  rail,  be  stated. 

Mr.  Clifford  Richardson  submitted  a  written  discus- 
(iaa  ia  vbicb  be  agreed  with  Mr.  Tillson  that  tbe 
Wlatc  of  awM  paremenu  is  a*  much  due  to  tack  of 
'  ieaadalioa  as  to  any  other  defect,  anad  this  has  been 
paftiealarly  tbe  case  in  Manhattan.  Granite  block  pave- 
■Mal*  arc  rairtH*  of  great  improvement,  he  stated,  and 
he  mmt>  '>  d  ^^^  the  form  of  construction  practiced  in 
Liverpool  might  very  well  be  imitated  here.  American 
block*  are  not  well  dressed  and  are  too  large  to  bed 
prapcrly.  He  coeaidered  that  a  granite  block  when  welt 
dreaaed  *bonld  aat  be  more  than  3  in.  square.  Brick 
pavcaacaU  aic  sahaUe  for  streeU  of  moderate  traffic, 
wben  wen  aude;  the  careles*  way  in  which  the  bricks 
in  tbe  sand  cnsbioa  is  often  the  cause  of 


amount    to    miKb. 

What  is  needed  in  the  United  States,  according  to 
Mr.  Richardson,  is  not  new  material  for  the  construction 
ot  street  surfaces,  but  an  improved  form  of  construc- 
tion of  those  whoch  have  been  in  use  for  the  last 
twenty  years, 
per  annum   pe 

the  street.  That  there  is  a  large  field -for  improvement 
in  the  character  of  our  pavements  is  quite  evident,  and 
this  improvement  roust  lie  with  the  jiunicipal  engineer. 
The  best  contractors  are  always  in  favor  of  doing  the 
best  work  compatible   with    the   price  they   get. 

Messrs.  I.awton,  l".  W.  Henry,  Horace  .^ndrews,  E. 
M.  T.  Ryder  and  G.  S.  Williams,  and  Major  I„  H. 
Ilcach  also  took  part  in  the  discussion.  It  was  quite 
generally  agreed  that  the  future  improvement  in  pave- 
ments would  come  through  a  more  scientific  use  of 
present  materials  and  perfection  of  construction  rather 
than  in  a  possible  discovery  of  new  and,  at  present, 
unknown  materials. 

Topic  4;  Electric  Railways. — Two  questions  were  pro- 
posed for  discussion:  (a)  What  are  the  factors  that 
determine  the  maximum  economical  grade  for  electric 
railways?  (fc)  In  establishing  direct  lines  with  heavy 
grades,    under    what    conditions    will     it    be     found    prac- 


issuing  gas  is  low.  With  a  rate  of  20  to  30  lb.,  as  in 
some  mechanically  operated  producers,  the  quantity  of  tar 
is  small,  the  discharge  of  soot  is  greater  and  the  tempera- 
ture of  the  gas  much  higher.  The  quality  of  the  gas 
appears  to  be  about  the  same  in  each  case.     It  is  neces- 


to  generate  steam  , .         ,         ^ 

air  supply,  or  for  both.  The  tar  problem  has  been 
handled  by  separating  it  by  centrifugal  action,  as  is  done 
in  St  Louis,  and  by  decomposition  by  passing  the  gat 
through  a  supplementary  bed  of  incandescent  coke  or 
anthracite.  Altogether,  Mr.  Christie  did  not  care  to 
assert  that  the  generation  of  producer  gas  from  bitumi- 
nous eoal  is  in  a  satisfactory  state  of  development  as  yet. 
A  written  discussion  of  the  two  questions  was  also  re- 
ceived from  Prof.  R.  H.  Fernald,  giving  results  of  some 
of  the  tests  made  by  the  United  States  Geological  Sur- 
vey with  producer  plants.  Although  many  of  the  coals 
tested  had  been  high  in  sulphur,  and  no  attempt  was 
made  to  remove  it,  the  engine  receiving  this  gas  showed 
absolutely  no  signs  of  injury.  Curves  were  given  show- 
ing a  remarkably  better  utilization  of  the  heat  in  about 
eighty    soft    coals    and    lignites    in    the    producer    and    gas 


licable    to    use    electric    locomotives    and    gas-engine    gen-        engine  plant  than   in  the  steam  plant.      Several   low-grade 
crating    stations,     rather    than     traction    by    steam     loco-       coals  and  lignites  were  used  successfully  in   the  producer 


Ibcir  defect*. 

Mr.  Uchardaoe  did  not  agree,  however,  with  Mr. 
Tillaaa'*  sriew*  of  wood  pavements.  He  believe*  that  it 
i*  ilaoal  iapa**ible  to  replace  an  opening  in  such  a 
aa  tbal  it  will  remain  even  under  traffic.  Tbe 
CoaadI  of  Paris  i*  so  dissatisfied  with  such 
Ibat  it  is  endeavoring  in  every  way  to  limit 
tbe  aamaat  of  wood  paring  that  i*  done.  London  streets 
wbkh  arc  to  carry  heavy  traflk:  must  be  replaced  every 
*(«aa  *r  eight  years,  even  where  a  Wn.  block  is  used. 
TW  Bililib  aad  French  engineer*  do  not  use  so  much 
a*  is  employed  here  with  tbe  wood 
that  only  enough  to  prevent  rotting 
ia 

Aapbak  Mociia  have  proved  extremely  satisfactory  on 
nil  ill  ail  ilrecta  for  aiany  yean,,  there  being  one  street 
ia  Wasthigton  •»  pared  ia  ittj  that  is  still  in  very 
llifiiKiii  coadhioa.  Tbeae  Modu  do  not  seem  10 
acU.  however,  a*  is  thown  by  the 
aa  Foarth  Avenne,  Manhattan,  between  ]}d 
J4lh  Sta.,  wWrc  tbe  Uocks  began  to  go  to  pieces 
Mr.  Richardson  believes  that 
Dt  can  be   made  in   the  quality 


motives?       The     discussion     was     opened     by     a     written 
communication   from   Mr.   George   Gibbs,   who  stated    that 
the    first    question    could    only    be    considered    in    gener- 
alities,  either  obvious  or   of  little  use   in   a  special   case. 
A    line    is    conceivable    having    grades    so    located    that, 
with   a   given   train    interval,    all    trains    may   be   ascending 
simultaneously,    so    that    the    power    plant    and    transmis- 
sion   lines    roust    be    designed    lo    supply    all    trains    with 
power   at    the    same    time,   even   if   this   maximum    require- 
ment   lasts    but    a    sRort    time.      .\    line    with    the    same 
maximum  grades,  but  with  the  grades  differently  located. 
might    xeadily    have    a    much     lower     maximum    demand 
on    the    power    station.      Again,    the    length    of    a    grade 
is    of    special    significance    in    electric    traction,    or    short 
maximum   grades,    the   limit   of   motor   capacity   is   in    the 
commutation  of  the  current;   with   long  grades,   the  limit 
is  in  the  healing  of  the  motors.     The  grades  arc  gener- 
ally    a    factor    of    less    importance    in    electric    traction 
than    in    stearo,    particularly    when    the    trains    consist    of 
several    motor    cars.      The    facility    with     which    electric 
trains   surmount    short    heavy    grades    is    particularly    im- 
portant   in    separating   steam    and    electric   lines   at    cross- 
ings.    The    important   points   10  be    considered    in    laying 
out  an   electric  line  as  compared   with   a  steam   line   are 
summed  up  by   Mr.   Gibbs  as   follows:      i-   The   effect  of 
density  of  traffic   in   averaging   tbe    load   requirements  at 
the  power  house;   2,  the  effect  of  location  of  grades,  es- 
pecially   with    infrequent    service,    in    averaging    load    re- 
quirements   at    the    power    house;    3,    the    wider    latitude 
In    fixing    the    maximum    grades    because    of    the    greater 
adhesion   ratio;    4,   limiting  commuuting   effects  on    short 
grades;    5,    the    motor-heating  effects   on   long   grades;    6, 
the    less    effect    of    grades     on    speeds    because    of    the 
greater  accelerating  ratio. 

Even  if  electric  traction  should  prove  desirable,  it 
by  no  means  follows  that  power  may  be  best  furnished 
from  a  plant  driven  by  gas  engines.  From  the  point  of 
view  of  economy  of  power,  the  gas-engine  plant  promises 
well,  but  from  the  point  of  view  of  availability  Mr. 
CMb*  sees  in  it  two  limitations.  The  first  is  the  small 
overload  capacity  of  the  gas  engine,  which  is  disad- 
vantageous for  fluctuating  railway  loads,  and  the  second 
is  the  relative  small  size  of  producer  plant  units  that 
have  been   built   up  to  the   present   time. 

The  paper  was  discussed  by  Messrs.  Onward  Bates, 
R.  F.  llayward,  W.  .W.  Follett,  J.  T.  N.  Anderson  and 
T.   A.   Corry. 


which  were  practically  worthless  under  a  boiler.  These 
results  gain  importance  from  the  fact  that  the  producer 
used   in   the  tests   was  made  for  anthracite  coal. 

The  topic  was  discussed  by  Mr.  Buchanan,  and  two 
written    discussions  were    read    by   title.  . 

A  motion  was  carried  authorizing  the  appointment  .>> 
a  committee  of  three  to  draft  and  have  published  in 
the  local  press  appropriate  resolutions  conveying  the 
thanks  of  the  Society  to  the  Federal  Government  and 
its  officials,  to  the  local  engineering  societies,  to  the 
municipal  authorities,  to  the  Mexican  Electric  Tram- 
ways, Ltd..  to  the  Light  &  Power  Company,  the  rail- 
ways and  others  for  the  many  courtesies  extended.  Vice- 
President  Onward  Bates  then  declared  the  convention 
adjourned. 


of  tbe  Mock*,   which    wfll   reader   them   les«   susceptible 

•re  well  Miitcd  to 
street*  of  Hght  KaSc,  aeeord6g  to  Mr.  Richardum,  why 
lefetitd  lo  *acii  a  ptvcawal  pat  down  in  Miufcegoa  in 
ipe*.  aad  MSI  ia  good  caodition  *fler  five  ye*r*  of  uac. 
Ia  order  for  then  to  be  aoceCMfnl  be  believed  that  Ibey 
A  rail  CDBtaia  ao  itaae  larger  than  1  in.,  and  tbe 
amniial  of  iac  aiaterU  sboald  be  larger  than  was 
ihiiiigbl    desirable    ionaerly.      He   does   not    believe    that 


July  10. — Etenini. — In  the  evening  the  last  meeting 
of  the  convention  was  held  and  the  remaining  pro. 
fcssional   subject    for   consideration    was  taken    up, 

Topic  5,  Gas  Engines. — Two  questions  were  presented 
for  discussion:  (o)  What  is  the  best  apparatus  and 
most  economical  system  for  cleaning  producer  or  furnace 
gas  10  be  used  in  gas  engines?  (6)  To  what  extent  is  ordi- 
nary producer  gas  made  from  bituminous  coal .  used  in 
gai  engines,  and  what  practical  results  have  been  ob- 
tained by  any  methods  for  removing  tar  and  soot?  The 
discussion  was  ofiened  with  a  written  communication  from 
Mr.  James  Christie  who  pointed  out  that  it  was  neces- 
sary 10  cool  as  Well  as  clean  the  gas,  but  when  these 
ends  are  attained  by  a  washing  apparatus  it  also  becomes 
desirable  to  remove  the  moisture  as  much  as  possible. 
Centrifugal  apparatus  of  large  capacity  has  proved  highly 
efficient  and  economical  of  space  and  water.  An  Ameri- 
can plant  is  reported  to  have  removed  97  per  cent,  of  Ih": 


£.i(crtoi»imc«(j.— On  July  4  most  of  the  members  in 
attendance  with  the  ladies  who  accompanied  them  gath- 
ered at  St.  Louis,  whence  they  journeyed  in  a  well 
equipped  special  train  over  the  Iron  Mountain,  Texas 
&  Pacific,  International  &  Great  Northern  and  the  Na- 
tional of  Mexico  lines  to  Mexico  City,  arriving  at  the 
latter  place  about  75  strong  on  July  7,  after  a  de- 
lightful trip.  Other  members  arriving  by  different  routes 
swelled   the   total   number   in   attendance   to    about    175. 

July  8  was  devoted  to  excursions  about  the  city  in 
seven  "specials,"  as  the  guests  of  the  street  railway 
company,  accompanied  by  members  of  the  Mexican  en- 
.  gineering  societies,  national  engineering  .school  and 
others,  making  a  party  of  300.  Zocalo,  Guadalupe, 
Talapain.  the  Country  Club,  where  a  delightful  lunch 
was  served;  Churubusco,  San  Angel,  Chapultepec  and 
the  power  house  of  the  street  railway  company  were 
visited,  and  filled  the  day  with  continued  and  a  suc- 
cession   of    varied    and    enjoyable    experiences. 

July  9  was  devoted  to  an  interesting  inspection  of  the 
water  works  now  under  construction  for  the  city,  and 
elsewhere  described,  the  members  being  the  guests  of 
the  Water  Works  Commission.  The  reservoir,  the  con- 
duit and  the  various  unusual  springs,  whence  come  the 
water,  were  all  seen.  The  trip  occupied  the  entire  day 
and  was  made  in  special  trains  over  the  street  railway 
lines  and  the  railway  line  along  the  conduit  built  In 
facilitate  the  construction  of  the  latter.  On  the  way 
out  it  was  announced  that  at  Nativitas  one  group  of 
the  springs  at  the  end  of  the  railway  on  the  south 
shore  of  I^ke  Xocbimiico,  refreshments  would  be  served. 
In  that  out-of-the-way  place  hand  sandwiches  were  ex- 
pected as  a  matter  of  course,  so  it  is  easy  to  imagine 
the  surprise  of  the  excursionists  to  find  a  rustic  pavilion 
artistically  decorated  and  festooned  in  natural  flowers, 
with  the  American  flag  and  the  emblem  of  the  Ameri- 
can Society  worked  in  flowers,  'hanging  long  rows  of 
tables  with  an  excellent  service.  The  luncheon  that 
was  served  took  about  two  hours  and  was  much  en- 
joyed. It  was  followed  by  speeches  and  toasts.  Presi- 
dents Diaz  and  Roosevelt,  the  Water  Works  Commis- 
sion, its  chief  engineer,  Sr.  Manuel  Marroquin  y  Rivera, 
the  American  Society  of  Engineers,  the  entertainment 
committee  and  others  were  all  toasted  and  the  first  lady 
of  the  land,  Mrs.  Diaz,  and  the  ladies  present  were  not 
forgotten.  This  delightful  occasion  was  enlivened  by 
excellent  music  by  the  military  band  from  the  loth 
regiment  of  the  .Mexican  army.  The  return  trip  was 
then  made. 

July'    II     and     12    were    occupied    by    an    excursion    to 
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Necaxa,  175  miles  northeast  of-  Mexico  City,  as  the 
guests  of  the  Mexican  Light  &  Power  Co.,  to  view  the 
latter's  great  water  power  plant,  generating  and  trans- 
mitting electrical  power  to  Mexico  City  and  viciniiy 
over  distances  varying  from  170  to  200  miles,  whereby 
the  city  is  lighted;  its  entire  street  car  service  moved, 
and  many  industrial  plants  run.  Part  of  these  works 
were  illustrated  in  The  Engineering  Record  of  June  9, 
1906.  What  the  visitors  saw  were  Necaxa,  once  a 
small  and  ancient  Mexican  village,  converted  into  a 
bustling  model  construction  camp,  beautifully  situated  on 
a  head  land,  from  which,  in  two  magnificent  leaps,  one 
from  a  height  of  460  ft.  and  the  other  from  a  dizzy 
eminence  of  740  ft.,  the  waters  of  Necaxa  River  plunge 
in  sheer  drops  to  the  depths  below;  the  great  power 
house,  turbines  and  generators  below,  and  the  storage 
reservoir,  in  course  of  construction,  above  the  falls,  and 
the  towers  of  the  transmission  lines  scaling  the  heights 
toward  Mexico.  All  these  things  are  set  in  tropical 
mountain  scenery  of  amazing  grandeur,  the  indescrib- 
able beauties  of  which  now  reveal  and  then  hide  them- 
selves as  one  drops  down  from  the  top  of  the  moun- 
tains to  Necaxa  by  means  of  the  remarkable  railway 
built    for    construction    purposes,    which    winds    and    loops 


and 


per 


cent,  grades  and  curves  as  sharp 
around  a  street  corner.  This  is  a  narrov; 
and  possible  of  operation  by  geared  and 
engines    of    the    Shay    type    only.      It    is    20 


drops 
as  a  turn 
gage  road 
articulated 
miles   long. 

During  the  inspection  of  the  falls  and  works,  the 
visitors  were  lowered  and  raised  over  the  falls  in  aerial 
cages,  the  first  having  a  drop  of  460  and  the  second 
760  ft.  This  was  a  novel  and  interesting  experience. 
These  cages  accommodate  30  people  per  trip.  They 
are  operated  by  cable  hoists  and  are  guided  by  and 
run  on  steel  cables  supported  by  a  head  frame  at  the 
top  and  by  an  anchorage  at  the  bottom  of  the  fall,  and 
have  an  inclination  of  about  30  degrees  from  the  vertical. 

The  party  stopped  over  night  at  Necaxa  and,  after 
a  sumptuous  dinner,  spent  an  enjoyable  evening  in 
songs  and  dancing.  Mr.  R.  F.  Hayward.  general  man- 
ager of  the  company,  and  his  assistants  had  made  every 
preparation,  and  the  entire  excursion  was  one  of  com- 
fort and   unalloyed  pleasure   and  profit. 

On  July  13,  the  Society  was  received  at  10  a.  m.  at 
the  National  Palace  by  President  Diaz;  in  the  after- 
noon from  I  to  5  o'clock  it  was  entertained  at  an  ela- 
borate banquet  at  the  National  Military  College  at  Cha- 
pultepec  by  the  Association  of  Engineers  and  Archi- 
tects of  Mexico;  and,  in  the  evening  by  the  Military 
College  at  a  reception  held  in  the  Minera.  All  of  these 
functions  were  thoroughly  enjoyable  and  were  marked 
by  appropriate  and  happy  interchanges.  The  palace  and 
grounds  of  Chapultepec  were  open  to  the  visitors,  and 
this  beautiful  and  historic  shrine  of  the  Aztecs,  now 
the  home  of  the  President,  was  found  to  be  full  of  in- 
terest. It  might  be  stated  here  that  during  the  entire 
stay  of  the  Society  in  Mexico,  the  hospitality  and  at- 
tention lavished  on  its  members  were  most  cordial  and 
unbounded. 

On  July  14  the  visitors  attended  the  French  celebra- 
tion of  the  fall  of  the  Bastile,  which  was  witnessed  by 
a  large  crowd  in  Luna  Park  (the  Coney  Island  of 
Mexico) ;  and  in  the  afternoon,  the  national  ball  game 
of   Mexico,    Belota,   was   an    interesting  entertainment. 

On  July  15  the  Society  were  the  guests  of  the  Mexi- 
can Government  in  a  visit  to  and  inspection  of  the  no- 
table drainage  works  of  the  City  of  Mexico.  A  special 
train  wa^  run  to  the  head  of  the  Grand  Canal  on  the 
northern  shore  of  Lake  Texcoco,  lying  east  of  the  city 
and  thence  along  the  canal  northward  to  the  entrance 
to  the  tunnel  which  pierces  the  rims  of  the  drainage 
basin  on  the  north  and  gives  an  outlet  to  the  waters 
of  the   valley   of   Mexico. 

The  total  length  of  the  Grand  Canal  is  16.8  miles  from 
Lake   Texcoco    to    the    point   where    it   enters    the    tunnel. 

The  tunnel  is  6.8  miles  long  and  has  a  capacity  of 
618  cu.  ft.  of  water  discharged  per  second.  The  canal 
has  an  equal  capacity  and  varies  in  depth  from  15  to 
50  ft,,  the  depth  increasing  uniformly  from  Lake  Tex- 
coco to  the  tunnel.  At  the  head  of  the  canal  at  the 
lake,  the  water  is  controlled  by  head  gates  to  regulate 
the  level  of  the  water  in  the  lake,  and,  at  the  entrance 
to  the  tunnel,  the  flow  in  the  canal  is  controlled  by 
massive,  monumental  masonry  and  gates  suitably  in- 
scribed.    The    tunnel    is    lined    with    masonry    throughout. 

The  various  other  historical  lakes  in  the  valley  drain 
into  Lake  Texcoco  and  all  of  the  sewage  and  drainage 
of  the  city  flows  into  the  secondary  canals  which  flow 
either  into  Texcoco  or  the  Grand  canal,  so  that  the  drain- 
age of  the  valley  and  the  city  is  now  complete,  the  water 
having  been  turned  through  the  Grand  canal  and  tun- 
nel in  March,  1906.  The  drainage  of  the  city  was  a 
problem  that  confronted  the  Aztecs  when  the  city  was 
founded,  and,  from  that  remote  time  until  the  comple- 
tion of  the  now  admirable  work,  the  Spaniards  and  the 
Me:;icans    struggled    with    it. 

As  usual  during  its  stay,  the  Society  was  enter- 
tained with  an  elaborate  banquet  enlivened  by  music 
from  a  military  band  on  arrival  at  the  end  of  the 
drainage    works. 


July  1.6  and  1 7  were  the  closing  days  of  the  enter- 
tainments and  were  occupied  by  a  trip  on  July  16  over 
the  Mexican  Ry  to  Orizaba,  and  on  Wednesday  to 
Cuernevaca  over  the  Mexican  Central  Ry.  as  the  guests 
of  these  roads  and  the   Mexican  members  of  the  Society. 

On  the  trip  to  Orizaba,  the  railway  drops  from  the 
table  land  3,000  ft.  in  16  miles  to  the  valley  of  the 
Rio  Blanco,  affording  grand  views  of  tropical  mountains 
and  vales;  the  view  from  the  heights  above  Maltrata 
down  on  that  beautiful  village  and  its  surrounding 
fields  lying  only  a  mile  away  horizontally  but  2,500  ft. 
below,  with  the  tops  of  the  enclosing  mountains  piercing 
the  clouds,  being  especially  grand,  and  exquisitely  beau- 
tiful in  detail.  It  is  idle  to  attempt  a  worthy  word 
picture   of  this   view. 

The  trip  the  following  day  to  Cuernevaca,  the  ancient 
home  and  capital  of  Cortez,  with  its  palace,  cathedral, 
and  gardens,  and  also  the  transitory  home  of  Maxi- 
milian, was  not  less  interesting  and  beautiful  in  natural 
scenery.  From  Mexico  City,  the  railway  climbs  to  an 
altitude  of  10,000  ft.  and  then  drops  5,000  ft.  to  Cuerna- 
vaca.  On  the  return,  the  train  was  stopped  on  top 
of  the  mountain  and  the  members  gathered  around  the 
local  committee  of  entertainment  and  by  hearty  speeches 
and  cheers  fitly  expressed  thanks  to  the  committee  for 
the  delightful  time  which  its  efforts  and  care  had  pro- 
vided, and  thus  closed  one  of  the  most  notable  and 
agreeable   conventions   of  the    Society. 


TRADE   PUBLICATIONS. 

The  Christensen  portable  air  compressor  outfit  is  de- 
scribed in  bulletin  1,513  of  the  Allis-Chalmers  Co.,  Mil- 
waukee. It  consists  of  a  motor-driven  compressor  with 
automatic  governor  and  fuses,  mounted  with  piping  and 
air  reservoir  ,on  a  hand  truck,  so  as  to  be  easily  trans- 
ported to  any  part  of  a  factory  or  yard  where  compressed 
air  is  required.  The  outfit  is  built  in  four  capacities, 
16,  20  and  50  cu.  ft.  of  free  air  per  minute,  the 


for 


maximum  pressure  being  100  lb. 

A  priced  schedule  of  heating  radiators  has  recently 
been  issued  by  the  McCrum-Howell  Co.,  New  York,  which 
lists  an  extensive  line  of  equipment  manufactured  for 
both  steam  and  hot  water  heating.  Standard  designs  of 
radiators  are  made  in  the  one,  two,  three,  four  and  six- 
column  types  and  in  a  number  of  both  plain  and  orna- 
mental patterns.  A  specialty  is  made  of  the  pin  type  of 
radiator  for  indirect  heating. 

A  pamphlet  devoted  to  generator  valves  has  recently 
been  issued  by  the  Lunkenheimer  Co.,  Cincinnati,  Ohio, 
which  describes  interesting  attachments  for  use  in  gaso- 
line engines.  There  are  also  listed  gasoline  strainers, 
throttling  valves,  stop-cocks  for  gasoline,  priming  cups, 
relief  cocks,  drain  cocks  and  gasoline  cocks  with  spring 
keys  to  insure  tightness  without  frequent  and  troublesome 
grinding. 

An  automatic  sand  and  gravel  elevator,  described  in  a 
pamphlet  from  Shoemaker  &  Cascaris.  Newcomerstown, 
Ohio,  has  for  its  purpose  the  loading  of  sand  or  gravel 
directly  from  the  bank  into  cars,  either  with  or  without 
screening.  It  requires  no  spotting  of  the  cars  under  the 
delivery  spout,  as  it  is  designed  to  travel  along  a  track 
parallel  to  the  cars  to  be  loaded  to  permit  trimming  the 
loads  automatically.  It  is  specially  adapted  for  use  in 
connection  with  concrete  construction,  although  it  is 
claimed  that  where  large  quantities  of  unscreened  gravel 
arc  being  used  for  railroad  ballast,  there  is  no  apparatus 
manufactured  that  will  load  it  as  cheaply  as  this  machine. 

The  advantages  of  drying  brick  and  tile  by  waste  heat 
from  the  burning  kilns  are  set  forth  in  a  pamphlet  re- 
cently issiied  by  the  Green  Fuel  Economizer  Co.,  Mattea- 
wan,  N.  Y.  Special  exhauster  fans  manufactured  by  this 
company  are  adapted  for  handling  the  hot  gases  from  the 
kilns  during  the  periods  of  cooling  off.  and  where  a 
number  of  kilns  are  operated  it  is  stated  that  a  practically 
continuous  supply  of  hot  air  may  be  obtained  from  them 
for  drying  the  wet  brick  or  tile  fresh  from  the  presses. 
Suggested  arrangements  of  blowers,  connecting  ducts  and 
drying  houses  are  illustrated  and  views  of  large  repre- 
sentative installations  of  this  character  are  given. 

Buffalo  disk  wheels,  both  motor  and  belt  driven,  are 
bri  fly  described  in  a  folder  from  the  Buffalo  Forge  Co., 
Buffalo,  N.  Y.  The  electric  disk  wheels  are  kept  in  stock  • 
for  immediate  shipment,  fitted  with  both  General  Electric 
and  Peerless  motors  and  wound  for  no,  2*20  and  500 
volts,  dlrf'ct  current.  The  disk  wheels  are  similarly  kept 
in  stock  in  all  standard  sizes  fitted  with  pulleys  for  belt 
driving,  and  the  capacities  and  power  required  for  all 
sizes  of  wheels  are  stated  in  the  folder. 

The  electrical  equipment  at  the  Hornell  shops  of  the 
Erie  R.  R.,  is  interestingly  described  in  a  pamphlet  re- 
cently issued  by  the  Westing'house  Electric  &  Manufac- 
turing Co..  Pittsburg,  Pa.  The  power  equipment  is  the 
result  of  a  careful  study  of  local  conditions  by  Westing- 
house,  Church,  Kerr  &  Co.,  with  the  result  that  an  elec- 
trically-driven shop  throughout  was  designed,  the  ad- 
vantages of  which  are  clearly  set  forth  in  the  pamphlet. 

The  Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y.,  has 
issued  a  leaflet  stating  the  leadng  features  of  shaft  and 
mine  pumps  of  the  compound  duplex  and  electrically- 
driven   centrifugal    types. 
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WATER. 

Notes   Arranged   Alphabetically   by   States. 

Britndidge,  Ala. — The  City  Clk.  writes  that  the  citv 
is  now  in  the  market  for  water  works  material.  Ad- 
dress  A.   J.    Stewart,   of    Brundidge,    Engr.    in   charge. 

Newark,  Del. — Bids  are  wanted  until  Aug.  3  for  in- 
stalling about  6,000  ft.  4-in.  water  mains.  Address 
W.  R.  Kennedy,  Newark.  ■ 

Washington,   D.    C. — 'See    "Miscellaneous." 

Commerce,  Ga. — The  citizens  are  reported  to  have 
voted  to  issue  bonds  to  the  amount  of  $45,000  for  wa- 
ter  works  and  sewers. 

Royne.  Ga. — J.  R.  Cantwell,  City  Clk.,  writes  that  about 
$50,000  will  be  expended  on  water  works  and  $25,000 
for  sewers.  J.  N.  Hazlehurst,  of  Rome,  is  engineer  in 
charge  of   work. 

Elgin,    III. — See    "Power    Plants,    Gas    and    Electricity." 

Chesterton.  Ind. — Bids  will  be  received  by  the  Ches- 
terton Water  Co.  (C.  Jeffrey,  Pres.),  until  Aug.  3  (ex- 
tension of  dale),  for  the  construction  of  water  works, 
as    advertised    in    The  •  Engineering    Record. 

Louisville.  Ky. — Bids  will  be  received  bv  S.  Zorn,  Pres. 
Louisville  Water  Co.,  549  Third  St.,  Louisville,  until 
Sept.  8  for  pumping  engines,  boilers,  etc.,  as  advertised 
in  The  Engineering  Record. 

Springfield,  Mass. — Bids  will  be  received  by  the  IM. 
of  Water  Comrs.  until  Aug.  21  for  the  construction  of 
work  included  under  Contract  i,  intake  dam  and  tunnel, 
Little  River  water  supply,  as  advertised  in  The  Engi- 
neering Record.  E.  E.  Lochridge,  Ch.  Engr.,  Springfield; 
ITazen  &  Whipple,  Consulting  Engrs.,  220  Bway.,  N.  Y. 
City. 

Fitchburg,  Mass. — The  City  Council  is  reported  to 
have  passed  an  order  on  July  16  for  an  $80,000  water 
loan. 

PitisHeld,  Mass. — The  Bd.  of  Aldermen  is  stated  to 
have  on  July  15  passed  an  order  appropriating  $150,000 
for  the  enlargement  of  the  intake  reservoirs  of  Sackett, 
Hatheway  and  Mill  Brooks,  also  build  new  dam  to  in- 
crease   city    water    supply. 

Belle  Plaine.  Minn. — The  Village  Clk.  will  receive 
bids  on  a  complete  water  works  until  \n^.  i  ?.  The 
work  will  comprise  a  steel  tower  and  st-^el  tank,  distribu- 
tion pipe  line  system,  geared  deep  well  gasoline  engine 
and  pumn  and  brick  building.  Engineer  Oscar  Claus- 
sen,   of  St,  Paul. 

Winside.  Neb. — Walter  Gaebler,  Village  Clk.,  writes 
that  tha  Eisentraut,  Colby,  Pottinger  Co.,  of  Sioux  City, 
la.,  is  preparing  plans  for  water  works,  to  cost  about 
$10,000. 

Fremont,  Neb. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

Ft.  Hancock.  N.  J. — Bids  will  be  received  until  Aug. 
21  by  Capt.  .vf.  N.  Falls.  O.  M.,  Ft.  Hancock,  for  fur- 
nishing and  placing  a  "Cook'  strainer  in  deep  well  at 
this  post. 

Gloucester  Citv.  N.  .T. — ^\d%  will  be  received  until 
Aug.  I  by  the  City  Council  for  furnishing  and  install- 
ing complete  one  low  service  3.000,000  gal.  horizontal 
direct- acting,  duplex,  compound,  brass  fitted,  condensing 
w^th     appurtenances.       Geo.     C. 


steam     pumping     engine 
Wynkoop.    City    Clk. 

Long  Island  City.  L.  /.,  A'.  Y. — Bids  will  be  received 
until  .Aug.  8  by  Comrs.  of  Parks.  N.  Y.  City  (Moses 
Herrman.  Pres.),  for  furnishing  material  and  construct- 
ing a  pumping  plant  in  Forest  Park,  Boro.  of  Queens, 
together    with    all    the    work    incidental    thereto. 

Carthage,  N.  Y. — It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  6  by  the  Village  Bd.  for  $3,000  water 
for    $  1 95',ooo    water    bonds. 

*East  Hamburg.  N.  Y. — The  American  Pipe  Mfg.  Co., 
Fidelitv  Bldg.,  Philadelphia,  Pa.,  has  awarded  contract 
for  the  construction  of  a  r 0,000,000  gal.  distributing 
reservoir  at  Windom  near  Buffalo  (bids  opened  July 
8>  to  Field,  Barker  &  Underwood,  Inc.,  514  Arcade  Bldg., 
Philadelphia,  Pa.  Engineer,  J.  W.  Ledoux,  112  N. 
Broad      St..   Philadelphia,    Pa. 

Martinsburg,  N.  Y. — The  Comrs.  of  the  Martinsburg 
Water  Dist.  are  reported  to.  have  petitioned  the  State 
Water  Supply  Comr.  for  permission  to  establish  water 
works. 
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Dunkirk,    N.    F.— See 
tricity." 

Attica,  N.  K.— Chas.  B.  Benedict,  Pres.  of  the  Bank 
of  Attica,  is  reported  interested  in  the  construction  of 
water   works. 

*Albany,  N.  Y. — The  lowest  and  successful  bid  opened 
on  July  12  for  straightening  and  improving  Canaseriga 
Creek  in  Livingston  County,  w^s  submitted  by  Gravts  & 
Stephens,  Cleveland,  O.,  at  the  following  hid:  6.200 
squares,  cleaning  and  disposing  of  brush,  per  square.  10 
cts.;  cutting  and  disposing  of  trees.  $4  to  $10  ea.;  677,100- 
cu,  yds.  excav.,  12  cts. ;  io,?oo  cu.  yd,^.  earth  fill,  and 
c'*ibkmt.,  25  cts.;  860  cu.  yds.  rock  fill,  and  rip-rap  111 
r*-''bs  and  on  slopes,  $5 ;  15,000  lin.  ft.  round  timber  i<i 
rri'-s,  including  iron  fastenings,  45  cts. ;  ^0  ip.  ft.  hem- 
lock lumber  for  sheeting  and  grillage,  $65;  40.200  ft. 
i-Uow  pine  lumber  for  bridges,  $6<;;  400  +oundation 
piles  15  ft.  lone.  ea.  $10;  1,690  cu.  yds.  Portland  cement 
concrete,  including  forms,  $10;  .^58,000  lbs.  structural 
steel  for  bridges,  including  painting.  6  cts.;  3.800  lin. 
ft.  wrought  iron  pipe,  i  J^  in.  for  railings  on  bridges,  20 
cts.:  total,  5146,501.  Totals  of  other  bids:  Fennell  &■ 
O'Hern,  Yonkers,  $171,885,  and  Gilmore.  ITorton  &  Allen 
Co.,  Sandv  Hill,  $172,259.  Walter  McCulloh,  of  Niagara 
Falls,  IS   Resident    Engr.,   State   Water  Supply  Comn. 

Bemus  Point.  N.  Y. — A  water  commission  consisting 
of  Fred  Braker,  John  O.  Johnson  and  O.  W.  LVownell, 
is  reported  to  have  been  selected,  to  have  charge  of  con- 
structing water   works;  probable   cost,    $15,000. 


•  lUms   marked  thus  give  the  names  of  parties  awarded  contracts* 
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if«iiMi.  .V.  C— J.  it.  Baadr.  Coankinc 


•ad   D««(n- 

wu»«jr»  for  the  pro- 

lo  COM   mbout 


■Bf  EBfr^  l^annHiTy,  has  cwplcc^v 
aoM  a 

ifarifa,  O. — TW  Marion  Water  Co.  of  Marion  u  rr- 
motttd  iac«*pacatc4  «ritli  a  capital  o(  $400,000,  by  Jas. 
T..  PrcadcrgraM.  Wm.  E.  ScoficM.  Jas.  G.  Fairbanks  and 


'Say*.  OkU. — TW  (cn«ral  contract  for  constructing 
water  works  at  Sajrrc  was  on  July  16th  let  to  C.  Jaeger, 
of  Rick  liai.  Mo.,  for  tti.ois.  Other  bidders:  N.  S. 
Skcffman  .-adir.  Co.,  Oklahoma  City,  Okla.,  $.fi,i6o,  and 
McIIrojr  k  .<***.  Fayetleville.  .\rk.,  $11,400.  The  50,000- 
nL  tank  on  loo-ft.  tower  was  let  to  the  Southwestern 
BiiilH  Co..  of  Jophii.  Mo.,  for  $1,898.  Engineers,  Bums 
*   iZcOaBBd]    Dwickt   nd».   Kansas   City.   Mo. 

JthmtlDum,  P». — Tbe  City  Council  is  reported  to  have 
CtnHd  the  Maanfactnrers  Water  Co.  the  right  to  lay 
aaiaa  thioiigh  the  citT,  as  a  link  in  the  »r$teni  to  con- 
■act  the  Cambria  neel  woiks  with  tbe  reser^'oir  building 


PkHaMfliia.    />a.— Kds    wiU    be    received    by    Geo.    R. 
naraa.   Dir.   Deju,    of    Pub.    """ 


NWs..  until  Aug,  si  for 
nt.'  extraaion  and  filiration  of  the  water 
•BMt{.  Coatract  loa,  preliminary  filters  at  Torresdale. 
aaa  CoBttact  108.  Raxboroogh  pipe  extension  system,  as 
adrcTtiaed  in   Tbc   Engineering   Record. 

•£Ma.  Pa.— A.  R.  Dunbar,  Poro.  Ok.,  writes  that 
the  coatract  for  constructing  water  mains  on  Locust. 
Piae  and  Bntler  Sts.  (bids  opened  July  8),  has  been 
awarded  to  1-ranciea  ft  Daris,  290  Bcllfield  Ave..  Pitts- 
barx,   for  $i,ai>. 

MtmUm.  P.  t. — Plans  and  specifications  are  on  file  at 
the  oSce  of  Tbe_  Engineering  Record.  114  Liberty  St., 
New  York,  X.  V..  for  certain  valves  and  sluice  gates 
for  use  in  the  gravity  water  supply  of  the  citv.  bids 
for  which  will  be  received  at  the  Municipal  board  un- 
til Sept.  14.  as  advertised  in  The  Engineering  Record. 
J.    r.    Case.   Ch.    Etigr. 


Highm 


S.   />.— See    "Schools," 


Trmffe,     Tri.— See 
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■/,  TfJT. — Tbe  Beaumont  Water  Works  Co.  of 
Dl  is  reported  incorporated  with  a  capital  of  $500, 
!?•■_  Incorporators.  W,  S,  Davidson,  .\.  L,  Williams, 
M.  K,  Fletcher  and  others. 

SeU  Lakt  CUy.  f«*,— City  Engr.  L.  C.  Kelsey  is  re- 
•oned  to  hare  furnished  the  Water  Works  Com.  of 
Chy  Council  an  estimate  of  the  cost  of  replacing  the 
pceaent  y'm.  water  mains  on  ad  Ave  and  a  portion  of 
>*t  Ave.    with   6-in.   mains;   probable  cost   $10,381. 

Seatllr.  H'ask. — .\sst.  City  Engr.  Scott  is  stated  to 
hare  sohentted  report  to  Fire  and  Water  Comr.  of  Coun- 
cil for  a  water  main  to  supply  South  Park,  which  he 
wHaites  will  coat  bet,  $20,000  and  $25,000. 

SumnrsiJ*.  H'aik. — See  "Power  Plants,  Gas  and  Elec- 
tricity, 

HVn  Saltm,  Wis. — It  i*  stated  that  bids  will  be  re- 
ceived until  .Aug,  6  by  the  Village  Bd.  for  $3,000  water 
works  extension  bonds. 

H'ilhee,  H'is. — Bids  will  be  received  by  Marius  An- 
dersen. Village  Clk.,  until  .\ug.  2,  for  furnishing  2.600 
ft.  of  6  to  8-in,  c  i.  pipe,  7  hydrants,  3  6-in.  valves, 
the  arorfc  of  larinc  the  above  amount  of  pipe  and  the 
«ractaaa  of  a  30,000-gaL  steel  unk  and  tower.  For  ad- 
SiUmal  information  apply  to  C.  II.  Iliillips,  Engr.,  of 
.Marshfield.     WU. 

SEWERAGE  AND  8EWAQE  DISPOSAL. 

Naltt   Arranted   Alphabelually    by   Slates. 

HmmUvilU.  Ata. — The  City  Council  is  reported  to  have 
ratified  ordinances  providing  for  the  paving  of  streets 
armmd  tbe  public  square  with  brick,  and  extending  the 
sewer  system  to   East  Huntsville. 

Arkadtlpkia,  Ark. — Bids  will  be  received  by  the  Comrs, 
^  Sewer  Dist.  No.  i  until  ,\ug,  1 5  for  the  construction 
of  4S,2)lo  ft.  of  clay  pipe  sewers,  as  advertised  in  The 
Engineering  Record,  Engineer.  Theo.  Hartman,  1122  Cen- 
ter St.,  Little  Kodc    J.  E.  Callaway,  .Sewer  Comr, 

Saeramtente,    Col. — A    resolution    was    introduced    at    a 
Bcctisig  of  Oty  Tms,  on  July   1,  providing   for   a   bond 
-  -  pfet      • 


of  $aoo.ooo  to  complete  tbe  aewer  system  for  the 
HI  tooth'  of  S  and  N  St*,  and  east  of  i.sth  St,  and 
for  tySjOoo  bofidt  for  levee  raising  and  broadening  from 
Front  'S*.  to  Ehraa  Sta.  An  election  will  probably  soon 
be  held  on  qaealioii. 

Liueoln.  Cat. — Tbe  Town  Trus,  are  renorted  to  have 
adopted    apeciffcations   for   a   sewerage    system. 

Truekrr.  Cat. — We  are  informed  that  bids  will  probably 
he  rccctveiil  about  Aug.  i  for  tbe  construction  of  a  sewer- 
tt  aystenL     Engineer,  E,  C.  Wren,  of  Nevada  Oty,  Cal. 

'BrUfttort.  Conn.— Tbe  Pierce  Mfg.  Co.,  95  Wall 
St..  Bridgeport,  is  reported  to  have  secured  the  con- 
tract for  cousu  acting  tbe  Wiltnot  Ave,  trunk  aewer 
(bids  opened  July  ii)  at  $7.14  per  ft. 

'TfTington,  Conn. — Walter  A.  Williston,  Boro.  Engr,, 
writes  that  the  Picraon  Eng,  Co.,  of  Bristol,  has  secured 
the  contract  for  constructing  sanitary  sewers  (bids 
opcatd  Jahr  li)  at  tbe  following  bid:  2.800  ft.  20-in, 
tile  pipe.  $4.30;  i,aM  ft,  ijin.,  $4.80;  3,681  ft.  12-in., 
$1.02:  2,iS7  ft-  lo-in..  $1,  and  10,876  ft,  8-in,,  90  ctf., 
aad  76  anaholea  ca,  $77  and  rack  excav.  $7  per  cu.  yd. 
They  also  bid  for  la-in.  e.  i.  pipe  $5.50  and  20-in.  c.  i, 
ptee  $10:  total  amonnt  of  contract  $42,1,17.  ToUla  of 
other  Uds  received  were;  A.  W.  Bryne  Co,.  $49,952:  F, 
H.  Cowin  Co..  $61,432:  I»nghi  Bros,  ft  Mascetti.  $74,- 
3fi9i  Frei  W,  Stowers,  $68,432:  Eveline  Bros..  $78,345; 
P.  T.  Levy  Co,,  $83,927,  and  Edw.   McManus,  $99,836. 

'Sortntk.  Conn. — Chaa,  11.  Dilsworth.  of  tbe  Sewer 
CoBL,  45  Watl  St.,  writes  that  bids  were  opened  July 
I  for  constructing  sewers,  consisting  of  20  fin.  ft.  30- 
in,    brick  sewer,    1,404  lin.    ft.   30-in,,  ^68   lin,    ft.    i8-in.. 


,it8  Ko.  ft.  ij-in.,  4.628  lin.  ft,  12-Sn.  and  3,020  lin. 
'  I.  atoaesrare  pipe  sewer,  7;  manholes,  12  catch 
.  414  6-ia.  Y  branches  and  4^0  cu,  yds.  solid 
toA  eieav.,  and  the  following  are  the  totals  of  bids 
A.  M.  Coaack.  9s  Milk  St..  Boston.  Mata., 
%aiJUt  (awarded  contract);  ( owan  Contr.  C^.,  Bot- 
-tea.  Masa.  tss^mi  Jokn  Faozilli,  So,  Norwatfc.  $26.- 
.<99:    E.    Chappa.    Sancatadc,    $26,998;    Michael    Spino, 
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Fishkill  Landing.  N.  Y.,  $28,048;  (yRouke  Co,  Boston. 
Mass..  $30,804:  Tbe  Boston  ft  N.  Y.  Contr.  Co.,  Bos- 
ton,   Mass.,  $33,474- 

\'iv  Hctcu,  Conn. — Rids  will  be  received  until  .Aug. 
I  at  tlie  oli'^ce  of  C.  W.  Kelly.  City  Enjr.,  !r  con- 
stri:t.'.ii.ii  stwei«  ir  portions  of  several  street*. 

>f\/i>ii«{toii,  Dfl. — .Mex.  J.  -Taylor.  Engr.  in  charge 
of  sewers,  writes  that  ihe  proposed  sewer  to  be  con- 
structed in  the  lower  end  of  the  9th  Ward  will  be 
of  concrete  and  cost  about  $25,000.  It  will  be  built 
by  days  work. 

IKi/i'iiiitlm,    O... — S-<-    "Paving    ai>d    Ro.n 'iii.ikiii ».' 

H'askington.    D.    C. — See    "Miscellaneous." 

CoMmerrr,    (To.— See    "Water." 

Rom*,  Ca. — .^ee   "Water." 

LUchArlii.  III.— It  is  reported  that  the  Bd.  of  Improv. 
has  decided  to  build  a  single  ring  sewer,  and  will  soon 
ask   for   bids   for   its  construction. 

Eransfilh  Ind.—W.  F.  Wunderlich.  Clk.  Bd.  Pub. 
Wks.  writes  that  bids  will  be  received  oil  Aug.  30  'or 
constructing  the  Kentuckj-  Ave.  sewer;  cost  about  $170.- 
000.      J.    D.    Saunders,    City    Ejigr. 

ri>(o».  /«<f.— The  City  Council  is  reported  to  have 
ordered  plans  and  specifications  completed  and  will  soon 
ask  for  bids  for  the  construction  of  a  sanitary  sewer; 
estimated    cost,    $30,000. 

Lafayette,  /ad.— Bids  will  soon  be  asked  by  the  Bd. 
of  Pub  Wks.  according  to  reports,  for  the  construction 
of  the   Congress  St.   sewer:    estimated  cost,    $10,000. 

Gas  Cilv  InJ.—lt  is  reported  that  bids  will  be  called 
for  in  a  short  time  by  Ihe  City  Ok.  for  the  construction 
of   a   general   sewer   system,   to   cost    about   $33i5oo. 

Richmond,  /»</.— Fred  R.  Charles,  City  Engr.,  writes 
that  bids  will  be  received  on  Aug.  9  for  the  construction 
of  a  subway  on  W.  2d  St.,  and  sewer  system  in  connec- 
tion with  same;  probable  cost  $40,000.  C.  N.  Merrill, 
Pres.   Bd.   Pub.  Wks. 

Lonisville,  Kv.— I-ocal  press  reports  state  that  bids 
will  soon  be  asked  for  by  the  Bd.  of  Sewer  Comrs.  for 
constructing  the  Happy  Hollow  sewer  to  extend  from 
2ist  to  27th  Sts.,  north  of  High  Arch;  it  will  be  of 
roncrete  and  cost  about  $40,000.  J.  B.  T.  Breed.  Ch. 
Engr.,  Sewer  Comrs.  Consulting  Engineer,  Harrison  P. 
Eddy,    of    Worcester,    Mass. 

Togus,  Mr— Bids  will  be  received  until  Ju!y  11  by 
Mai  A.  L.  Smith,  Treas.  Eastern  Branch  N.  H.  U. 
V.  S.,  Togus.  for  furnishing  material  and  improving 
sewerage  and  drainage  system. 

IVestlield  Mom.— Bids  will  be  received  by  the  Bd,  of 
Selectmen  at  the  office  of  the  Town  Clerk  unfl  Aug.  3 
for  building  sewers,  to  include  about  3.250  ft.  pipe  sewer 
8  to  18  in.  diam.  with  manholes  and  catch-basins,  as 
advertised  in  The  Engineering  Record.  Oren  E.  Parks, 
Town  Engr, 

Iron  River.  Mich.— -We  are  informed  that  only  one 
bid  was  received  and  opened  on  July  17  for  constructing 
sewers  in  Main  Dist,  No.  i.  and  the  same  was  rejected. 
New  bids  will  be  received  by  Village  Clk.  until  Aug.  7. 

Austin.  Minn. — Bids  will  be  received  until  .\ug.  2  by 
T.  M.  Foster,  City  Recorder,  for  constructing  a  sanitary 
sewer  in  a  portion  of  Ash  St. 

'Bemidit.  Minn. — The  Jerrard  Plumbing  Co.,  of  Be- 
midji,  is  reported  to  have  secured  the  contract  for  con- 
structing 3.920  ft.  of  sewer  and  12  manholes  for  $5,- 
"44- 

Kansas  City.  Mo. — Bids  will  be  received  util  .\ug.  i 
by  the  Bd.  Pub.  Wks.  for  constructing  Joint  Dist. 
Sewers  in  Div.  Nos.  2  and  3.  E.  .\.  Harper,  City 
Engr. 

IVeslfield,  N.  J. — Bids  will  be  received  until  .\ug.  5  by 
Town  Council  for  constructing  a  trunk  sewer  from  the 
sewage  disoosal  works  to  a  point  near  the  Madison  Hill 
Road,  in  Clark  Township,  a  distance  of  about  i'/,  miles. 
Approximate  amount  of  work  to  be  done  is  as  follows: 
I  acre  clearing  and  grubbing:  1,430  cu.  yds.  excav.;  570 
cu.  yds.  embankment:  i.ti  cu.  vds.  concrete  in  place; 
i,070  lin.  ft.  is-in..  1.860  lin.  ft.  i8-in.,  7,800  lin.  ft. 
24-in.  vitrified  pipe  in  plac:  1.150  lin.  ft.  i8-in.  and  12 
lin.  ft.  24-in,  c.  i.  pipe  laid;  23  manholes,  including 
covers;  31  so  vds.  drv  naving  on  gravel.  A.  W,  Vars, 
Town  Surv.,  Broad  and  Elm  Sts.;  Lloyd  Thompson,  Town 
Clk. 

Caldwell,  N.  J. — The  Common  Council  is  reported  to 
be  considering  the  question  of  constructing  a  sewerage 
system. 

Orange,  N.  J. — Bids  will  be  received  until  Aug.  5 
by  Willef  B.  Gano.  City  Ok.,  for  constructing  1,100 
ft.  timber  flume  in  the  East  Branch  of  Rahway  River; 
also  375  ft.  15-in.  storm  sewer  in  Bell  St.  V.  I". 
Crane,   City   Engr. 

Trenton,  N.  J. — Bids  will  be  rec-ived  until  Aug.  6  by 
the  Common  Council  (H  Slater,  Clk.)  for  constructing 
a  sewer  in  portions  of  St'uyvesant.  Parkside  and  Hillcrest 
Aves. ;  alscf  a  drain  in  a  portion  of  Princeton  Ave. 

Jersey  City.  N.  J. — The  Bd,  of  Finance  has  appro- 
nriated  $6,500  for  protection  of  outlet  sewer  of  Man- 
hattan Ave,  at  the  point  where  it  passes  Erie  tunnel 
and  open  cut. 

Madison,  N.  /,— An  election  will  probably  soon  be  held 
to  vole  on  the  question  of  constructing  a  sewerage  sys- 
tem and  disposal  plant,  to  cost  about  $125,000, 

Rhertide,  S  /.—I.  Kollo.  Township  Ok,,  writes  that 
Wm,  H.  Boardman,  427  Walnut  St.,  Philadelphia,  Pa., 
it  engineer  for  the  proposed  sewage  purification  plant, 
which  will   cost  about  $70,000. 

New  York,  iV.  Y. — Bids  will  be  received  until  Aug.  6  by 
Henry  S.  Thompson.  Acting  Pres.  Boro,  Manhattan,  and 
Comr.  Pub.  Wks.,  for  furnishing  material  and  construct- 
ing sewers  in  Fairview  and  Sherman  Aves.,  W.  146th, 
\y,  158th.  W.  191  St,  W.  206th.  Isham  and  Emerson  Su. 
Engineer's  estimate:  3.4'4  Hn.  ft.  salt-glazed  vitr.  stone- 
ware pipe  sewer,  15  in,  interior  diam.:  1,476  lin.  ft.  brick 
fewer,  2  ft.  6  in.  x  2  ft,  4  •«-  interior  diam.;  1,270  cu. 
vds.  rock  excav.;  11,250  ft.  timber  and  planking  for 
bracing  and  sheet  '-■ling;  10,237  ft.  timber  and  planking 
for   foundations,  etc. 

Summerrille,  N.  Y, — Bids  ill  be  received  until  Aug.  s 
by  th»  Sewer  Comn.  (Chas.  Salmon,  Chmn.)  for  con- 
structing a  S"Stem  of  sanitary  sewers. 
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Highlmd  Falls,  N.  K.— The  Village  Trus.  are  reported 
to  haw  engaged  Knight  &  Hopkins,  of  Rome,  to  pre- 
lare  preliminary  plans   for  a  trunk  sewer. 

Brooklyn,  .V.  )'. — Bids  will  be  received  until  July 
31  (readvertisemcnt)  by  Bird  S.  Coler,  Boro.  Pres.,  for 
furnishing  material  and  constructing  relief  sewer  m 
("•old  St.  from  Pierhead  line  to  Johnson  St.,  and  in 
Johnson  "St.,  from  C^ld  St.  to  Hudson  Ave.,  section 
Xo.  I  division  No.  2.  Gold  St.  system.  The  Engi- 
neer's"  estimate  of  the  quantitties  is  as  follows:  Out- 
let Section  .\,  173  lin.  ft;  Outlet  Section  li,  40  lin. 
ft.;  1,910  lin.  ft.  162-in..  1.431  I'l-  "■  i56-in-  and  928 
lin.  ft.  150-in.  circular  sewer;  20  lin.  ft  3-ft.  x  4-ft. 
6-in.  egg-shaped  sewer.  24-in.  150  hn.  ft,  i8-in.  730 
lin  ft  is-in.  2.190  lin.  ft.  and  i2-in.  4.045  un.  ft.  all  of 
pipe  sewer,  30  lin.  ft.,  24-in.  130  lin.  ft.  i5-in.,  205 
lin.  ft.  i.--in.  pipe  temporary  dr,-jin;  4,130  lin.  ft., 
i2-in.  pipe  sub-drain,  manholes,  class  "A."  3;  class 
"B,"  6;  class  "C,"  2:  manhole  on  3  ft.  x  4-ft,  6-in. 
egg-shaped  sewer,  i;  manholes  on  pipe  sewer.  72;  sewer 
basins  reconnected.  53;  sheeting  and  bracing,  i.iooM 
ft.;  foundation  and  planking,  420  M  ft.  (B.  M.) ; 
class  B  concrete,  i.ooo  cu.  yds;  bearing  piles,  50,000 
lin.  ft.;  pile  capping.  15  M  ft.;  oak  fender  piles,  2,000 
lin.  ft. ;  yellow  pine  sheet  piling  anad  wales.  260  M 
ft.;  rip-rap  or  cobblestone  fill,  inside  of  coffer-dam, 
2,280  cu.  yds.:  riprap,  outside  of  cofTerdam.  370 
cu.  yds.,  etc.  Security.  $175,000.  I'or  list  of  bids  re- 
ceived for  this  work  on  June  12  see  issue  of  The  En- 
gineering  Rccotd,  July   13. 

Maxton,  N.   C— See  "Water." 

'Bucyrus,  O. — The  contract  for  sewage  disposal  plant 
at  the  Crawford  County  Infirmary,  Bucyrus  (bids  opened 
July  iQth)  h.-is  been  awarded  to  Martin  Tiner  and  John 
Portman,  lUicyrus,  for  $1,960.  E.  G.  Pj'radbury  and  Geo. 
P.    Shute,   Engrs.,  85   N.   High   St.,  Columbus. 

Cleveland  Heights.  O. — Bids  will  be  received  until 
.\ug.  20  bv  W.  G.  Phare,  Village  Clk.,  204  Am.  Trust 
Bldg..  Cleveland,  for  furnishing  material  and  constructing 
sewers  in    Fairmount    I.'oulc. 

Youngstown,  O. — Bids  will  be  received  until  Aug.  2 
by  the  Bd.  Pub.  Service  (W.  H.  McMillin,  Clk.)  for 
constructing  the  Elm  St.  Dist.  Sewer  in  portions  of 
several   streets. 

Ctez-eland,  O. — Bids  will  be  received  until  .\ug.  6 
bv  the  Bd.  Pub.  Service  (A.  R.  Callow,  .Secy.)  for  fnr- 
I  isliing  material  and  constructintr  a  reintorc«^:i  concrete 
cu.veit    for    ("biddings    Brook     under    East    lioule. 

Cincinnati.  O. — Bids  will  be  received  until  Aug.  16 
by  the  Bd.  Co  Comrs.  (Ired  Dreihs,  Clk.)  for  .'-epEiritig 
culverts   on    Whiskey    Run    Rd.,    Springfield    Township. 

*Cresson,  Pa. — J.  B.  Rowlson,  Clk.  of  Council,  writes 
that  the  contract  for  constructing  sewers  (bids  opened 
July  15)  has  been  awarded  to  R.  D.  Malone,  of  Holli- 
daysburg,    for   $5,645. 

Jenkiiistoum,  Pa. — The  question  of  constructing  a 
sewerage   system   is    reported   under   consideration    here. 

'Grccmrilte,  Pa. — J.  M.  Hittle,  Boro.  Secy.,  writes 
tim  F.  v..  McQuiston,  of  Butler,  has  secured  the  con- 
tract for  constructing  sewers  (bids  opened  July  16), 
for    a    total    of    $17,986. 

Reading,  Pa. — An  ordinance  has  be~n  introduced  in 
Council  providing  for  an  issue  of  $40,000  bonds  for 
the  construction  of  the  northeast  intercepting  sewer 
from  iith  and  Greenwich  to  12th  and  Walnut  Sts.;  . 
Rose  Valley  creek  storm  water  sewer  from  Neversink 
and  Culvert  Sts  to  the  Schuylkill  River  and  Canal  St. 
storm    water    sewer   between    4th    and    sth    Sts. 

St.  Marys,  Pa. — Bids  will  probably  be  called  for  in 
about  30  days  for  a  sewerage  system  for  St  Marys,  to 
cost  about  $60,000.  Alex.  Potter,  of  New  York,  N.  Y., 
pnd  T.  Chplkley  Hatton,  of  Wilmington,  Del.,  are  the 
Consulting   Engrs. 

Ttadison,  S.  D. — Bids  will  be  .-eceivrd  .intil  .\uk.  12 
by  the  Regents  of  Educ.  (Irwin  D.  Aldrich,  Secy.),  at 
.-^Ijeaifish,  for  con-tructing  a  sewerage  system  i't  the 
^^a,li^on  Nirmal   School.  Madison. 

Ballinger,  Tex. — The  Sanitary  Sewerage  Co.,  of  Bal- 
linger,  is  reported  incorporated:  capital  $20,000.  Incor- 
porators,  Tom   Ward,  J.    McGregor    and    W.    A.   Newman. 

*RitzviUe,  IVasli. — John  Fife,  of  Spokane,  is  reported 
to  have  secured  contract  to  construct  a  complete  sewer 
system    for   about   $18,000. 

Colvillc.  Wash. — Bonds  to  the  amount  of  $20,000  have 
been  sold  for  the  construction  of  a  sewerage  system. 
Bids  for  construction  may  be  called  for  in  .\ug.  or 
Sept.  and  may  not  be  before  next  spring.  H^rry  E. 
Honner,     City    Engr.;    A.    B.    Sanshurn,    City    Clk. 

Sutton,  W.  Va. — It  is  stated  that  bids  will  be  re- 
ceived until  July  31  by  W.  L.  Armstrong,  Recorder, 
for  constructing  about  2,400  ft.  of  sanitary  sewer,  lay- 
ing about  4,500  lin.  ft.  curbing  and  about  12,000  sq.  ft. 
brick   paving. 

Manitowoc,  Wis. — ^Bids  will  be  received  until  Aug.  3  by 
Arthur  Reichert,  City  Clk..  for  furnishing  material  and 
constructing  sewers  in  portions  of  22d,  Main,  Chicago 
and  1 1  th  Sts. 

Two  Harbors,  Wis. — Bids  will  be  received  until  Aug. 
5  by  the  City  Council  for  $46,000  sewerage  and  drain- 
age  bonds.      P.   J.    MacAlpine,    City   Clk. 

Green  Bay,  Wis. — Bids  will  be  received  until  Aug. 
8_  for  9,000  ft.  brick  or  concrete  sewers  and  10,000  it. 
vitr.  pine  sewer,  as  advertised  in  'The  Engineering  Rec- 
ord.    W.   W.    Reed,  City  Engr. 

Kankmtna,  Wis. — Plans  are  now  being  prepared  by  G. 
P,  Hawley,  of  De  Pere,  for  3,100  ft.  of  10  to  30-in. 
sewers. 

De  Pere,  Wis.—G.  P.  Hawley.  of  De  Pere,  is  pre- 
paring  plans  for   2,000    ft,   8   to    isin,    pipe   sewers, 

Toronto,  Ont. — ^Bids  will  be  received  until  July  30 
by  E.  Coatsworth  (Mayor),  Chmn.  Bd,  Control,  for 
constructing  sewers  in   Doel   Ave.   and   Rosedalc   Rd. 

BRIDGES. 

Notes   Arranged    Alphabetically    by   States. 

_  Willows,  Cal. — The  Superv.  of  Glenn  and  Butte  Coun- 
ties, it  is  stated,  propose  constructing  a  bridge  across 
Sacramento  River   near  Hamilton   City. 


•  Hems   marked  thus  giw  Ihe  names  of  parlies  awarded  contracts. 
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Sacramento,  Cal. — It  is  reported  that  M  St.  has  been 
decided  upon  as  the  street  at  which  the  bridge  for  the 
acconmiodation  of  electric  cars,  teams  and  pedestrians  is 
to    be   constructed    over   the    Sacramento   River. 

*Fresno,  Co/.— The  Pacific  Constr,  Co.,  4  California  St., 
San  Francisco,  is  reported  to  have  secured  the  contract 
for  constructing  concrete  bridge  over  San  Joaquin  River 
at    Skaggs'   Crossing,    at   $44,297. 

Stockton,  Cal. — The  Bd.  of.  Supervisors  are  reported 
to  have  opened  bids  July  2  for  construction  2  bridges 
on  the  Copperopolis  Road,  (a)  Snow  Bridge,  (J?)  Upper 
Copperopolis  Bridge:  Canton  Bridge  Co.,  a  $6,100,  b 
$7,100;  M.  B.  White,  a  $5,887,  b  $6,335;  C.  G.  Sheely, 
a  5,414,  b  $6,296;  Pacific  Constr.  Co.,  a  $5797*  ^  6,9971 
Clark  &  Henery,  a  $5,900,  b  $7,000;  Minneapolis  Steel 
&  Machibery  Co.,  a  $6,850,  b  $7,900,  and  Denver 
Bridge   06.,-^^.  $6,182,   b  $6,998. 

Waterbury,  Co»».— It  is  stated  that  bids  will  be  received 
by  the  Bd.  of  Pub.  Wks.  until  July  30,  for  constructing 
steel  concrete  bridge  over  Mad  River  at  Liberty  St.  R. 
A..  Cairns,   City   Engr. 

Brookland,  D.  C— Bids  will  be  received  until  Aug.  10 
by  the  Comrs.,  D.  C,  at  Washington,  D.  C,  for  con- 
structing a  concrete-steel  bridge  across  the  track  of  the 
B.  &  O.  R.  R.  Co.  on  the  line  of  Monroe  St.,  B'rookland, 
as  advertised  in  The  Engineering  Record. 

*li'ashington,  D.  C. — With  the  approval  of  Gen.  Mac- 
kenzie, CK:  of  Engrs.,  Maj.  Cosby  the  engineer  officer 
in  charge  of  the  improvement  of  the  Potomac  River, 
it  is  reported,  has  made  a  contract  with  Chas.  McUer- 
mott  of^  Washington,  for  the  complete  reconstruction  of 
pier  No  i  of  the  Aqueduct  bridge  across  the  Potomac 
at  a  cost  of  $59,875.  Bids  for  this  work  were  opened 
July    II. 

Boise  Idaho.— It  is  stated  that  the  Bd.  Co.  Comrs.  will 
receive  bids  until   Aug.    5   for   $44,000  bridge   bonds. 

ChiStigo  III.— Bids  will  be  received  until  Aug.  17  by 
John  J  Hanberg,  Comr.  Pub.  Wks.,  for  furnishmg  ma- 
terial and  building  in  place  all  temporary  work  and  tur- 
nishing  material  and  labor  required  for  the  complete  con- 
struction of  the  superstructure  of  a  draw  bridge  over 
the  west  arm  of  the  south  fork  of  the  south  branch  of 
the  Chicago  River  at  S.  Ashland  Ave.;  also,  same  date 
and  place,  for  constructing  the  substructure  for  said 
bridge ;  both  proposals  advertised  in  The  Engineering 
Record. 

Middleburg,  Irtd. — It  is  reported  that  the  Bd.  Co. 
Comrs.  will  receive  bids  until  Aug.  6  at  Brazil  for  con- 
structing substructure  and  superstructure  of  a  bridge 
across  Eel  River,  west  of  Middleburg.  Jas.  L.  Burnes, 
Co.    Aud. 

"Indianapolis,  Ind.—B.  O.  Hendricks,  Secy.  Co.  Comrs., 
writes  that  the  contract  for  constructing  concrete  bridges 
in  Garfield  Park,  Brookside  Park  and  Slades  Park,  (bids 
opened  Julv  12)  has  been  awarded  to  Hillis  F.  Hacke- 
dorn  &   Co.,   Indianapolis,    for  $16,000. 

Tipton  Ind. — Bids  will  be  received  until  Aug.  5  by 
the  E'd.  'Co.  Comrs.  at  Tipton  for  constructing  an  abut- 
ment and  wing  over  Parker  Branch  Ditch,  and  an  ex- 
tension to  the  bridge  south  of  the  city  of  Tipton,  known 
as  the  S.   Main  St.   Bridge.     J.  F.  Barlow,   Co.   Aud. 

Covington,  Ind. — Bids  will  be  received  until  Aug.  6 
by  the  Bd.  Co.  Comrs.  at  Covington  for  constructing  7 
bridges  in  this  county;  also  repairing  the  Perrysville 
grade.      Wm.   B.   Gray,  Co.   Aud. 

Warsaw  Ind. — Bids  will  be  received  until  Aug  7  by 
the  Bd.  Co.  Comrs.  (Albert  B.  Warner,  Chmn.)  at  War- 
saw for  constructing  4  steel  bridges  and  7  pairs  of  abut- 
ments. Bids  to  be  submitted  separately  on  each  bridge 
or  abutment. 

*CUnton,  /a.~The  Milwaukee  Bridge  &  Iron  Co.  Mil- 
waukee, Wis.,  is  reported  to  have  been  awarded  a  con- 
tract for  a  bridge  over  the  Mississippi  River  at  Clinton 
for   the  Chicago   &    North-Western    R.    R. 

Des  Moines,  la. — The 
instructed  the  Bd.  Pub, 
structing  a  Melan  arch 
cost,   $100,000.. 

Atchison,   Kan. — Bids 
the   Bd.   Co.    Comrs.    (J. 
for  constructing  a  120- ft. 
on    concrete    foundation, 
and    Jefferson     Counties; 
concrete    t  ^undaticns    in 
Hereford,    Co.    Engr. 

Franklinton,  La. — It  is  reported  that  bids  will  be  re- 
ceived Aug.  2  by  the  Police  Jury  for  constructing  3  steel 
bridges,  at  Warnerton  and  at  Isabel,  on  Bogue  Chitto 
River    and   at    Bogalusa    on    Bogalusa    Creek. 

Shreveport,  La.—V.  B.  Hill,  of  Benton,  La.,  Clk.  of 
Police  Jury  of  Bosier  Parish,  writes  that  Ira  G.  Hed- 
rick,  of  Kansas  City,  Mo.,  is  preparing  plans  for  the 
proposed  bridge  to  be  constructed  over  Red  River  at 
Shreveport;    cost   $125,000   to   $200,000. 

*Havre  de  Grace,  Md. — The  contract  for  the  substruc- 
ture of  double  track  B.  &  O.  R.  R.  bridge  across  Sus- 
quehanna River  at  Havre  de  Grace  is  stated  to  have  been 
awarded  to  Eyre- Shoemaker,  Inc.,  of  Philadelphia,  Pa. 
The  contract  for  the  superstructure  was  awarded  a  few 
weeks  ago,  according  to  reports,  to  the  American  I 'ridge 
Co.,  of  New  York.  N.  Y.  This  bridge  will  be  double 
track  throughout,  require  about  45.000  cu.  yd.  of  mason- 
ry in  the  substructure  and  between  14,000  and  15,000 
tons  of  steel  in  the  superstructure.  It  will  be  7.000  ft. 
in  length,  require  about  three  years  to  build,  and  cost 
about    $2,000,000. 

Williamsport,  Md. — -Mason  D.  Pratt,  of  Harrisburg,  Pa., 
has  been  appointed  CHiief  Engr.  of  the  Washinpton  & 
Berkeley  Bridge  Co.,  of  Williamsport,  Md.,  and  is  now 
making  plans  for  a  reinforced  concrete  arch  bridge  across 
Potomac  River  at  the  above  Doint.  The  bridge  will  be 
about  i,=;oo  ft.  long,  and  will  be  designed  to  carry  a 
double  track  interurban  trolley  line  which  it  is  expected 
in  the  near  future  will  be  built  from  this  point  to  Martins- 
burg,  W.  Va.  Mr.  Pratt  expects  to  bave  plans  and  speci- 
fications ready  for  bidding  in  about  2  months, 

Barnstable,  Ma5.i,— Alfred  Crocker.  Clk.  Bd.  Comrs. 
of  Barnstable  County,  writes  that  all  bids  opened  on  July 
1 5  for  building  steel  bridge  on  masonry  piers  and  abut- 
ments to  rci>lace  present  bridge  across  Bass  River,  betw. 
Yarmouth    and    Dennis    and    for   filling   in   and   construct- 


City  Council  is  reported  to  have 
Wks.  to  receive  bids  for  con- 
bridge    at   Locust    St.;    probable 


will  be  received  until  Aug.   6  by 

C.    Hotham,   Chmn.)    at  Atchison 

.   steel  bridge   (three  40-ft.  spans) 

on    the    line    between    Atchison 

also    a    2o-ft.    steel    briige    on 

Mt.    Pleasant    Township.      L.    S. 


ing  a  road  over  a  portion  of  said  bridge  have  been  re- 
jected. The  following  were  the  bids  received:  (a),  sub- 
structure; (6),  superstructure:  W.  H.  Ellis,  Boston, 
-Mass,  a,  $29,b5o;  0,  Ij;  15,244;  The  United  Constr.  Co., 
Albany,  b,  $13,850;  Berlin  Constr.  Co.,  Berlin,  Conn.. 
b,   $14,957;  John  A.  Gill  Co.,  Hull,  Mass.,  a,  $27,840. 

*Jameson,  Minn. — -It  is  stated  that  the  Bd.  of  Superv. 
of  the  town  of  Jameson  has  awarded  the  contract  to 
construct  a-i  span  steel  bridge  on  2  wooden  piers  over 
Littlefork  River,  between  sections  9  and  10,  to  the 
Ilennipen    Bridge   Co,,   of   Minneapolis,   at  $6,000. 

Senatobia,  Miss. — Bids  will  be  received  until  Aug.  5 
by  the  Bd.  Co.  Superv.  (J.  A,  Wooten,  Clk.)  at  Senatobia 
for  constructing  a  steel  bridge  across  Coldwater  River, 
known   as   the    Love   Bridge. 

GrecYiwood,  Miss.~~\i  is  reported  that  bids  will  be 
received  until  Aug.  5  by  C.  W.  Crockett,  Co.  Clk.,  for 
constructing  a  bench  bridge   63   ft.    long   on   Dalmer's  PI. 

Trenton,  N.  J. — City  Engr.  ..^wan  is  reported  to  be 
preparing  plans  for  a  bridge  to  carry  Seward  Ave.,  across 
the  Belvidere  division  of  the  Pennsylvania  R.  R.  to  con- 
nect  with   Perrine  Ave. 

Le  Roy,  N,  K.— E.  Townsend.  Town  Clk.,  writes  that 
it  is  proposed  to  construct  bridge  over  Oatka  River  on 
Main   St.;   cost   reported   to  be  $10,000. 

*Ff.  Plain,  N.  Y. — The  Canton  Bridge  Co.,  of  Canton, 
O.,  is  stated  to  have  secured  the  contract  to  construct  the 
iron  bridge  over  Gavage  Creek  in  town  of  Palatine,  for 
which  the  citizens  on  July  i6  voted  in  favor  of  issuing 
$4,500    bonds* 

Chillicothe ,  O. — It  is  stated  that  bids  will  be  received 
by  the  Co.  Comrs.  until  August  5  for  constructing  30-ft. 
steel  bridge,  with  14-ft.  roadway,  on  ^ron  substructure  in- 
cased in  concrete.     C.  H.  Pinto,  Co.  Aud.  , 

"Cincinnati,  O. — A.  Desch  &  Son  are  reported  to  have 
secured  the  contract  for  constructing  a  bridge  over  the 
Ohio  Pike  at  Ferris   for  $15,940. 

Carrollton,  0. — It  is  stated  that  bids  will  be  received 
until  Aug.  5  by  N.  L.  Marshall,  Co.  Aud.,  for  con- 
structing an.  iron  bridge  50  ft.  long  over  Cpnotton 
Creek. 

"Pendleton.  Ore. — It  is  reported  that  P.  S.  Easterly  & 
Co.,  of  Walla  Walla,  Wash.,  have  been  awarded  the 
contracts  to  build  the  steel  bridges,  one  near  Milton, 
connecting  the  upper  county  road  running  between  Walla 
W'alla  and  Milton,  and  the  steel  brdge  across  McKay 
creek,  7  miles  south  of  Pendleton,  at  $2,650  and  $2,984, 
respectively. 

Hamburg,  Pa. — Bids  will  be  received  until  Aug.  9  by 
H.  F.  Livingood,  Co.  Compt.,  at  Reading,  for  construct- 
ing a  reinforced  concrete  arch  bridge,  40  ft.  span,  with 
2  abutments  and  4  wing  walls  over  Mill  Creek,  Ham- 
burg. 

Charleroi,  Pa. — The  new  bridge  betwe-^n  Charleroi  and 
Pittsburg  over  the  Monongahela  River  is  stated  to  have 
been  wrecked  by  the  recent  flood   caused  by  heavy  rains. 

Greenville,  S.  C. — H.  R.  Fothfrgill.  of  Greenville,  Gen. 
Mgr.  of  the  Greenville  Traction  Co.,  writes  that  the 
City  Engineer  has  prepared  i^lans  for  a  bridge  across 
Reedy  River  to  be  constructed  jointly  by  city  and  railway 
company;  according  to  renorts  it  will  be  a  3-arch  concrete 
bridge  ana  cost  about  $25,000.  Contract  has  not  yet 
been  let. 

Spokane,  Wash. — The  constrv.ction  of  a  viaduct  over 
the  railroad  tracks  on  N.  Division  St.  is  reported  con- 
templated, at  a  cost  of  $180,375. 

Fond  du  Lac,  Wis. — It  is  stated  that  the  Bd.  Pub. 
Wks..  has  been  authorized  to  construct  an  iron  bridge  at 
Grove  St.,  also  to  repair  the  bridge  over  the  river  at 
Brooke  St. 

Hamilton.  N.  Z. — Waddell  Harrington,  New  Nelson 
Bldg.,  Kansas  City.  Mo.,  is  reported  to  have  been  se- 
lected to  prepare  plans  for  a  bridge  over  Waikato  River, 
in   Hamilton,   to  cost  $125,000. 

St.  Catlverines.  Ont. — Bids  will  be  received  until  July 
II  by  the  Dept.  Railways  and  Canals  (L.  K.  Jones.  Secy.), 
Ottawa,  for  the  substructu.re  of  the  n^w  bridge  crossing 
the  Welland  Canal  on  the  line  of  Queenston  St.,  St. 
Catherines. 

PAVING  AND  ROAD  MAKING. 

Notes   Arranged   Alphabetically    by    States. 

Huntsville,  Ala. — See  "Sewerage  aand  Sewage  Dis- 
posal.'* 

"Tuscumbia,  Ala. — The  contract  to  construct  13-190 
sq.  yds.  of  cement  sidewalks  is  stated  to  have  been 
awarded  to  the  Adamant  Stone  &  Paving  Co.,  of  Nash- 
ville,   Tenn.,    at    13.77   cts.    per   ft. 

Montgomery.  Ala. — Bids  will  be  received  until  Aug.  5 
by  R.  S.  Williams,  City  Treas.,  for  paving  sidewalks  on 
portions  of  4  streets  with  Hexagon  block  or  Schillinger 
pavement. 

Oakland,  Cal. — Superv.  Bridge,  it  is  stated,  will  soon 
submit  to  the  Superv.  a  proposition  to  complete  the 
foothill  boule,,  from  the  western  terminus.  1,500  ft. 
west  of  High  St.  to  the  city  limits.  The  cost  will 
be  about  $30,000.  and  the  Superv.  will  he  asked  to  ap- 
propriate   $20^000. 

Central  City,  Colo. — It  is  stated  that  bids  will  be  re- 
ceived Aug.  2  by  T.  W.  Jaycox.  State  Engr.,  Denver, 
for  constructing  a  wagon  road  from  ToIIan  to  Amer- 
ican   City. 

Killin^Jy,  Conn. — Bids  will  be  received  until  July 
31  by  the  Bd.  of  Selectmen  (John  A.  Gilbert,  ist  Se- 
lectman),   for    constructing    a   gravel    road. 

Ketv  Haven,  Conn. — Bids  will  be  received  until  Aug. 
5  at  the  ofllice  of  C.  W.  Kelley,  City  Engr.,  for  paying 
with  crushed  stone  and  BHgian  block  gutters,  portions 
of    Prospect,    Sachem   and   Plymouth    Sts. 

Smyrna,  Del. — The  Street  Com.  has  been  directed  to 
have  the  principal  streets  of  the  city  macadamized. 

Wilmington,  Del. — Bids  will  be  received  uy  the  Bd. 
Directors  .Street  and  Sewer  Dept.  (L.  V.  Christv.  Secy.) 
until    July    30     for     furnishing    the     following    materials,  ■ 


which  may  be  required  for  a  period  of  i  year  from 
Aug.  I,  1907:  Llue  gutter  stone,  foreign  and  domestic 
Portland  cement,  terra  cotta  pipes,  castings,  sewer  bricks, 
sidewalk  paving  bricks,  bar  sand  and  river  paving  sand 
and    gravel. 

*Stewart  &  Donohue,  of  Wilmington,  are  stated  to 
have  secured  the  contract  to  construct  road  from  Mt. 
Pleasant  to  Boyd's  Corner,  a  distance  of  3.46  miles, 
for  $22,89 1 ,  and  road  from  Mt.  Pleasant  Station  to 
.Summit  Bridge,  a  distance  of  2.35  miles,  for  $16,035 
(bids    received    July    9). 

Bids  will  be  received  by  the  Dd.  Dir.  Street  and  Sewer 
Dept.  (L.  V.  Christy,  Secy.)  untd  Aug.  2  for  grading, 
furnishing  of  material  and  paving  of  5.000,  7,500,  10,000, 
20,000,  30,000,  50,000  or  75,000  sq.  yds.  of  either  sheet 
as'thalt,  bituminous,  macaaam,  bitulithic  or  Portland 
cement  concrete  pavement. 

Pensacola,  Fla. — Dids  will  be  received  by  the  Bd.  of 
Bond  Trus.  (L.  Hilton  Green,  Chmn.)  until  Aug.  2j  for 
grading,  paving  and  curbing  certain  streets,  consisting 
of  approximately  170,700  s(j.  yds.  clay  or  shale  block, 
asphalt,  bitulithic,  wood  block  or  macadam,  and  115,950 
lin.  ft.  concrete  curb,  as  advertised  in  The  Engineering 
Record.  T.  Chalkley  Hatton,  Ch.  Engr.,  Wilmington,; 
Del. 

Rome,  Ga. — J.  R.  Cantwell,  City  Clk.,  writes  that  about 
$225,000  will -be  expended. for  paving.  Engineer  in  charge 
of  work  is  J.   N.   Hazlehurst,  of  Rome. 

"Savannah,  Ga. — The  City  Council  is  reported  to  have 
decided  to  award  the  contract  for  repaving  with  asphalt 
portions  of  Broughton,  Bryan,  Congress,  Harris,  Liberty, 
St.  Julian,  Bull  and  Drayton  Sts.,  to  the  Southern  Paving 
&  Constr.  Co.,  for  i2'2,297,  and  for  repairing  asphalt  pave- 
menta  on  Drayton,  Oglethorpe  Ave.,  President  and  York 
Sts.,    for   $4,997. 

East  St.  Louis,  III. — Bids  will  be  received  until  July 
30  by  the  Bd.  Local  Improv.  (E.  J.  Eggman,  Clk.),, 
for  paving  24th  St.,  requiring  2,850  sq.  yds.  vitr.  brick 
pavt.  on  a  6-in.  concrete  foundation,  1,742  lin.  ft.  com- 
bination    granitoid,     guttering     and     curbmg,     etc. 

Quincy,  III. — The  City  Council  has  passed  an  ordi- 
nance to  pave  loth  St..  from  Oak  to  Sycamore  Sts., 
at  an   estimated   cost  of  $2S,s8i. 

"McLeansboro,  ///.—The  Bd.  of  Local  Improv.  _  i* 
stated  to  have  awarded  the  contract  to  pave  tne  prin- 
cipal streets  of  the  city  (bids  for  which  were  received 
July   9)    to  John   Cherry,   of  Jacksonville,  III.,   at  $96,000. 

Chicago,  ///.—Bids  will  be  received  until  Aug.  5  by  the 
Bd.  of  Local  Improv.  (H.  S.  Dietrich,  Pres.)  for  repair- 
ing brick,  asphalt  and  granite  block  pavement  on  sundry 
streets. 

"Oak  Park  Ill.—B.  C.  Brandstadt.  Secy.  Bd.  of  Loca! 
Improv.  writes  that  C.  D.  Smith,  of  Oak  Park,  and 
Edw.  Holmstead,  of  Austin  Sta.,  Chicago,  have  secured 
the  contract  for  concrete  sidewalks  (bids  opened  July 
16),  at  12,  13  and  14  cts.  per  sq.  ft.  There  will  be 
about   169,000   sq.   ft.   of  walks   laid. 

BeardStown,  III.— It  is  stated  that  bids  will  soon  be 
received  for  street  paving  in  Beardstown,  at  a  cost  of 
about  $80,000. 

Martinsville  Ind.— It  is  reported  that  the  Bd.  Co.  Com. 
will  receive  bids  until  Aug.  6  for  the  construction  of 
about  2l/i  miles  of  gravel  and  macadam  road  in  Ray 
Township.      B'.    E.   Thornburg,  Co.  Aud. 

Rockville,  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs. 
will  receive  bids  until  Aug.  7  for  the  construction-  of 
the  Crooks  and  Wimer  Rd.,  Union  Township;  Pence 
Rd.,  Wabash  Township,  ajjd  the  Union  Chappel  Rd., 
Washington  Township,  comprising  an  aggregate  of  about 
II  miles.      H.   A.   Henderson.   Co.   Aud. 

Columbus,  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs, 
will  receive  bids  until  Aug.^  for  the  construction  of  iK 
miles  of  gravel  road  in  Clifly  Township.  John  M.  Davis, 
Co.  Aud. 

Hartford  City.  Ind. — It  is  reported  that  the  Bd,  Co. 
Comrs.  will  receive  bids  until  Aug.  8  for  constructing  a 
macadam  road  in  Harrison  Township,  Jtnown  as  the  Neal 
Rd.     L.   N.   Daugherty^  Co.  Aud. 

Washington,  Ind. — It  is  reported  that  the  Bd.  Co, 
Comrs.  will  receive  bids  until  Aug.  6  for  constructing 
a  rock  road  known  as  the  Harris  Rd. ;  also  3  gravel 
roads  known  as  the  Alex.  Moore.  Fairhurst  and  Stoy 
Roads,    respectively.      Thos.    Nugent,    Co.,   Aud. 

Columbus,  Ind. — It  is  stated  that  bids  will  b/?  received 
bv  the  Co.  Comrs.  until  Aue.  5  for  constructing  i^A 
miles  of  gravel  road  in  Clifty  Township.  John  M.  Davis, 
Co.  Aud. 

Muncie,  Ind. — It  is  reported  that  petitions  have  been 
filed  for  th''  construction  of  a  number  of  gravel  roads  in 
Delaware  County,  aggregating  about  20  miles.  Joe  E. 
Davis,  Co.   Aud. 

Clarinda,  la. — Bids  will  be  received  by  C.  W.  Stuart, 
City  Clk.,  until  Aug.  6  for  about  11,398  lin.  ft.  con- 
crete curb  and  gutter ;  also  for  a  7x7x80  ft.  rein  forced 
concrete  culvert,  as  advertised  in  The  Engineering 
Record. 

Des  Moines,  /a.— The  Council,  it  is  reported,  has  voted 
to  pave  biUiL  St.  with  brick. 

Showhegan,  Me. — It  is  stated  that  bids  will  be  received 
by  the  Co.  Comrs.  until  Aug.  5  for  constructing  highway 
from  The  Forks  to  Lake  Moxie   Station. 

"Baltimore,  Md. — This  city  is  adding  1,740  sq.  yds.  of 
bitulithic  to  the  contracts  previously  awarded.  Warren 
Bros.  Co.,   of   Boston,   Mass.,   will  do  the  work, 

*The  contract  for  paving  a  portion  of  Belle  Ave.  is  re- 
ported to  have  been  awarded  to  P.  Flanagan  &  Sons, 
Lexington   and   Calvert   Sts..   for  $5,622. 

Bids  will  be  received  until  July  31  by  J.  Barry  Mahool, 
Pres.  Bd  .of  Awards,  for  curbing  and  paving  with  sheet 
asphalt,  asphalt  blocks,  vitrified  bricks  or  bitulithic,  Rob- 
ert  Ave.  and  Lombard  St. 

"Boston,  Mass. — Jones  &  Meehan,  10  Tremont  St..  have 
secured  the  contract  for  pavinc  draw  span  and  spans 
I.  2  and  3  of  Northern  Ave.  Bridge  (bids  opened  July 
22  by  Wm.  Jackson,  Oity  Engr.)  at  $29, 68-^  and  10  cts. 
per  yd.  for  road  pitch  furnished  and  poured.  Lawler 
Bros.,  16  City  Sq.,  Charlestown,  Mass.,  bid  $31,798  and 
18  ctsT  and  Patk.  McGovern,  6  Beacon  St.,  $32,900  anti 
15   cts. 


^  Items    marked   thus  give   the   names   of  parties   awarded   contracts. 
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-  Dttrtili  Uick.—Tht  WMtoS   Pipe   &   Crcosotinr  Co.. 
StaBfotd.  Conn.,  i*  MaHd  to  kavc  tambtttcd  the -lowest 
nly   16   for   rtti   »«.50o  (q.   pis.    of  cnosoled 
at  ti.4S  per  eq.  fd. 

'LautitC  .Vif*. — Bidt  for- paving  Sa(1nav  St.  will  be 
r»cr'v«l-*»  the  Ci^  Ot.  imtil  .\ug.  5;  estinutej-  cost, 
ail.4«o.     H.  .V   Cedar.  City  Encr. 

.nmmfi.  Uiek. — It  ia  stated  that  M.  H.  Nevberry. 
of  XcnbtiM.  Mich.,  has  ateutej  the  contract  to  construct 
4atooo  sq.  ft  of  coocretr  aidevalks  at  about  $ij,4i2. 

UmjttU.    ifinn.— It    is    stated    that    bids    will    be    re- 
cal>ca    ntrtil    Aa(.    5   hy    the    VUlatie    Council    for    con- 
aboat    >.oa5   m.    ft.  cement   sidewalka. 


J».  P«W.  Mimm. — The  County  Surr.  is  reported  to  hare 
iJlMStid  mad  work  contemplated  for  the  coming  year 
al_}(i.7«a. 

-The   Twin    <.itT    Raind   Tmnsit    Co.    ha.s  been   directed 
t»  lay  aianite  between  its  tracks  on  several   streets. 
Btsolutiosii    are    stated    to    have    been    passed    by    the 
nAly    Bothorieinc    the    street     railway     Co.     to    nave 
yranite  block*  between   tKe  tracks  in  Oakland   .\ve., 

I  Ramsey   to  Grand:   in    University   .Ave.,    from    Rice 

10  Dale;  in  3d  St..  from  7th  to  Pleasant,  and  in  4th 
St..  from   Bway.  to  W.    ;ih. 

Kmuas  City.  Mo. — Bids  will  be  received  by  the  Bd. 
]\At.  Wks.  until  Aug.  1  for  constnict'nit  brick  or  brick 
Otock  poecaacnts  on  portions  of  6  alleys,  repairing  as* 
pkah  naecawnt  oa  portions  of  o  streets  and  constructing 
artificial  stone  cinhtng  on  portions  of  3  streets,  £.  A. 
Harper   Cty  Engr. 

Hrltmrn.  M»mi. — It  is  reported  that  bids  will  be  re- 
ceived omil  Aue  5  by  M.  Doty,  City  Qk..  for  con- 
structing the  Le  wand   Boule. 

Rit*n»u.  S.  /.^-Bids  will  be  received  until  Aug.  8  by 
F.  O  Br<»-«'n.  Mayor,  for  fumishins  material  and  con- 
•If ••cl>i»v  "Soot  To.rto'*  «o.  ft.  ce-iept  r.-,vi„w  an'^  erading 
■od  fTavelin»  abotn  8.000  sq.  yds  of  sidealks.  Henry  S. 
Haines.   Boro    Engr..  to6  Temple  Bldg..  Camden. 

Rotfll-  Pmrk.  S.  J. — Bi-ls  wi'l  he  r'ceived  until  .\ug. 
2  by  Mayor  and  Boro.  Co*inctI  for  laylne  about  8.000 
lin.  ft.  4  ft.  stone  Hag  sidewalk.  .\.  M.  Woodruff, 
Boro.  Clh. 

Edtfwater,  S.  J. — Bids  will  be  received  until  Aug.  6 
by  Geo.  .\,  Carleton.  Mayor,  and  Council,  for  improv- 
ine  the  Rive*  Rd.  in  the  Shadys-H-  s^'-tion  o*  the  Snro. 
Watson  G.   Oark.    Boro.    Engr..'    1125   Bway.,   New  York, 

•.Vrtpor*.  .V.  y.— It  is  stated  that  Bd.  of  Wks.  has 
awarded  contracts  for  the  grading,  curbing  and  pav- 
ing of  the  following  streets  to  Philip  Jannaronc:  Nye 
Ave.,  from  Clinton  PI.  to  the  city  line,  for  $S.o68; 
KKrvbeth  Ave.,  from  Peddie  St.  to  Meeker  Ave.,  for 
910.398.  and  Bragaw  Ave.,  from  Clinton  PI.  to  Sibley 
Ave.,  for  $8,486;  Munn  .Ave.,  from  South  Orange  Ave. 
10  the  Eut  Orange  line,  to  Frank  W.  Snyder  for 
9^941 ;  Bigelow  St.,  from  Frclingbuysen  Ave.  to  Eliza- 
beth Ave.,  to  John  Dcriety,  for  $3,436;  Jellifl  Ave., 
from  Runyan  St.  to  Peddie  St..  to  van  Keuren  A  Son, 
for    $3,159. 

'Camidrm,  .V.  /.—The  Filbert  Paving  8t  Constr.  Co.,  of 
Philadelphia.  Pa.,  is  stated  to  have  secured  the  contract 
to  repavc  numerous  streets  at  prices  ranging  from  $1.61 
to  $1.69  per  sq.  yd.  on  syear  guarantee,  at  from  $1.71  to 
ft. 79  per  aq.  yd.  on  10-year  guarantee. 

.  Bnoiljn.  S.  Y. — Bids  will  be  received  until  Aug. 
•  by  Convs.  of  Parks,  N.  Y.  City  (Moses  Herrman, 
Pres.).  for  fnmishiM  materials  «na  constructing  as- 
pltth  tile  walks  in  Wnitbrop.  Cooper  and  Seaside  Parks, 
Boro.  of  Brooklyn,  together  with  all  the  work  incidental 
thereto. 

Honull.  tf.  Y. — ^The  citizens  are  stated  to  have  voted 
in    fsvor    of    issuing    bonds    for    paving    several    streets. 


Bmfalo,  N.  Y. — The  upper  house  of  the  Cty  Council 
kas  pasacil  the  resolution  to  repave  High  St.  from  Michi- 
gan to  Cenesse  Sts- 

Jokuttamn,   S.    Y. — Presa   reports    state    that    bids    are 
ontii    .Aug.     a    for    $35,000    street    improvement 


Albtmf.  S.  K.— Suie  Engr.  Skene  is  reported  to  have 
July  lo  received  bids  for  repairing  Sute  roads  as  follows: 
Albany  Co..  M.  F.  I>olUrd.  $40,732;  U.  G.  Stockwell, 
•^4,615:  in  Oneida  Co..  I).  V.  Ashley,  $8,340;  Jos. 
Conners,  $S.i63;  in  Jefferson  Co.,  W.  H.  Burnham, 
$4090;  Jot.  Conners.  $3,537;  in  Onondaga  Co..  J.  Davis, 
$I4.I97:  J.  Conners.  $10,835.  For  the  repairing  sec- 
tsoos  of  the  Delaware  Turnpike.  Delaware  and  STinger- 
laads  Rd..  there  were  two  bidders:  M.  F.  Dollard. 
$40,731.   and    17.   C.    Stockwell,    $a4,6i6. 

S*w  York,  A'.  K.— Bids  will  be  received  until  July  30 
by  Loots  F.  Haffen.  Pre*.  Bronx  Boro.  for  furnishing 
and  delivering  broken  trap-rock,  lime  or  native  stone 
screenings  to  the  Bureau  01  Highways.  Eatimated  quan- 
titie*:  15.000  cit.  yds.  best  quality  iH-in.  broken  stone. 
traiKrock.  lime  or  native  stone,  and  5,000  cu.  yds.  best 
qaalily  i'/i-\n.  screenings,  trap-rodt.  lime  or  native 
atooe.  Samples  most  be  submitted  3  days  before  date 
of   letting.     To  be   delivered   as   directed  before    Dec.    1, 

Titt  Mayor  has  approved  the  ordinance  providing  for 
aa  isaiir  of  corporate  stock '  in  the  sum  of  $6,500,  to 
provide  mean*  tot  the  purchaac  of  2  steam  rollers  for 
use  in   the    Boro.   of  The    Bronx. 

TW  lowest  bid  opened  on  July  16  by  Louis  F.  Haflen, 
^pcs.  Brona  Boro.,  for  constructing  transverse  road  at 
Bamiide  Ave.,  in  comiectioo  with  the  (jrAnd  Boule.  and 
tuttcoutae  was  aabmitted  by  T.  K.  Shaugbness.  at  the 
fottowing  bid:  10.650  ca.  yds.  earth  excav.,  40  cts.;  3,000 
ca.  yds.  rock  excav.,  $1.60;  13,000  cu.  yds.  fill,  15  cts.; 
80  en.  yds.  cinder  fill,  $1;  110  cti.  yds.  selected  surfac- 
ing material,  $1 ;  5  M  ft.  lumber,  $50;  110  cu.  yds.  dry 
mbMc  masry.,  $3;  35  cu.  yds.  rubble  masry.,  in  mortar, 
$5;  470  CO.  yds.  class  "A  concrete,  $8;  4,850  cu.  yds. 
eUi»  "W  concrete,  $6;  10  cu.  yds.  cinder  concrete,  $10; 
9,500  sq.  ft.  waterproofing,  15  cts.;  380  cu.  ft.  granite' 
newels,  coping  and  fenders.  $3;  800  lin.  ft.  13-in.  pipe 
dra&  f):  .235  lin.  ft.  lo-in.  pipe  drain.  $3;  30  spurs, 
tijffM^Mnhoir*,  $60;  7  receiving  basins.  $300;  4  type 
"^''Tniel*,  Jjs:  3  type  "B'  inleu,  $35;  200  sq.  yds. 
paved  gatttl*.  Si:  306,000  lbs.  iron  and  steel,  4^  cts.; 
f,8oo  sq.  ft.  wrvm  wire  fabric,  lo  cts.;  120  lin.  ft.  la-in. 


THE     ENGINEERING    RECORD. 

standard  water  pipe,  $3:  lao  lin.  ft.  i6-in.  standard 
water  pipe,  $4:  60  lin.  ft.  ao-in.  standard  water  pipe,  $s; 
3,000  (in.  ft.  new  bluestonc  curb.  80  cts.;  85  lin.  ft.  new 
granite  curb  $1;  375  lin.  ft.  old  bluestonc  curb,  35  cts.; 
16.150  »a.  ft",  cement  flag.  16  cts.;  1.750  sq.  ft.  new  blue- 
stone  Bag,  35  cts.;  640  sq.  ft.  old  bluestonc  flag.  5  cts.; 
1,300  sq  ft.  new  bridgestone,  60  cts.;  600  Ini.  ft.  old 
bridgesto'ne,  10  cts.;  3.7So  sq.  yds.  asphalt  block  pavt., 
$1.75:  S,ooo  sq.  yds.  iron  slag  block  pavt.,  $3.50;  1,300 
sq.  yds  macadam  pavt.,  $1 ;  93  1<"-  ft-  «ype  "A  '  railing, 
$8;  845  lin.  ft.  type  "B"  railing,  $3;  600  lin.  ft.  type 
••C'  railing,  $1.50.  Total.  $98,191.  Totals  of  other 
bids  for  this  work  were:  Haggerty  Contr.  Co.,  $133,300; 
Culgin,   Pace  Contr.    Co.,   $133,506;   Geo.   I.    Bailey,  $109,- 

T.  K.  Shaugbness  also  submitted  lowest  bid  opened 
on  July  16  to  Louis  F.  Haflen,  Pres.  Bronx  Boro.,  for 
constructing  transverse  road  at  E.  204th  St..  in  connec- 
tion with  Grand  Boule.  and  concourse,  as  follows:  5,100 
cu.  yds.  earth  excav.,  40  cts.;  100  cu.  yds.  rock  excav., 
$t;  38,750  cu.  yds.  fill,  40  cts.;  200  cu.  yds.  cinder 
fill,  $1;  too  cu.  yds.  selected  surfacing  material,  $3; 
5  M  ft.  lumber,  $50;  4,500  cu.  yds.  dry  rubble  masry.,  $3; 
780  cu.  yds.  rubble  masry.  in  mortar,  $5;  4,100  cu.  yds. 
Cyclopean  masry.,  $5;  530  cu.  yds.  class  ".\"  concrete, 
$8.50;  5,600  cu.  yds.  class  '"B"  concrete,  $6:  40  cu.  yds. 
cinder  concrete.  $10:  9.500  sq.  ft.  waterproofing,  15  cts.; 
360  cu.  ft.  granite  newels,  fenders  and  coping,  $3;  970 
lin.  ft.  i8in.  pipe  drain,  $3;  575  lin.  ft.  i3in.  pipe 
drain,  $3;  315  lin.  ft.  lo-in.  pipe  drain.  $1;  96  spurs.  $1; 
16  manno.es,  $50;  5  receiving  basins,  $300;  4  type  ".\" 
inlets,  $35;  3  type  "B"  inlets,  $35;  3oo  sq.  yds.  paved 
gutters,  $1;  440,000  lbs.  iron  and  steel,  4j^  cts.;  1,750 
sq.  ft.  woven  wire  fabric,  10  cts.;  130  lin.  ft.  12-in. 
standard  water  pipe,  $3;  60  lin.  ft.  20-in.  standard  water 
pit>e.  $5;  3.350  lin.  ft.  new  bluestonc  curb,  80  cts.;  85 
•  lin.  ft.  new  granite  curb.  $1:  12.200  sq.  ft.  cement  flag, 
16  cts.;  3, .130  sq,  ft.  new  bridgestone,  60  cts.;  5,250  sq. 
yds.  asphalt  block  pavt.,  $1.75;  3,050  sq.  yds.  iron  slag 
block  pavt..  $2.^0;  1,300  sq.  yds.  macadam,  $1:  91  lin. 
ft.  type  ".\"  railing,  $8;  1,150  lin.  ft.  type  "B"  railing, 
Pt:  1,150  lin.  ft,  type  "C"  railing,  $1,50.  Total.  $147,- 
580.  Totals  of  other  bids  for  this  work:  Geo.  I.  Bailey, 
$163,410;  Haggerty  Contr.  Co.,  $216,498,  and  J.  13.  Mala- 
tcsta.    $156,100. 

The  lowest  bid  opened  on  July  16  for  regulating,  etc., 
Manilla  St.  from  Lafayette  .\ve.  to  Edgewater  Road,  Bronx 
Boro..  was  submitted  by  F.  Falk,  at  the  following  bid: 
65,000  cu.  yds.  earth  excav.,  29  cts.;  3,400  cu.  yds.  rock 
excav..  $2,  and  600  cu.  vds.  dry  rubble  masonry,  $1.50: 
total.  $26,550.  Totals  of  other  bids:  D.  W.  Moran, 
$2<i.75D.   and    T.    E.    Vermilye,    $25,504. 

The  lowest  bid  opened  July  16  for  paving  Devoe  Ave. 
from  West  Farms  Road  to  E.  i8oth  St..  Bronx  Boro., 
was  submitted  by  the  .Atlanta  Contr.  Co.  as  follows: 
2.$so  sq.  yds.  granite  block  pavt.,  $2.67;  1,575  'in.  ft. 
old    curb,    30    cts.;    total,   $7,281. 

Bids  will  be  received  until  .Aug.  6  by  Henry  S.  Thomp- 
son. .Acting  Boro.  Pres.  and  Comr.  Pub.  Wks,  for  regu- 
lating and  repairing  with  asphalt  block  a  |)ortion  of  St. 
Nicholas  .Ave.;  repairing  asphalt  block  pavement  in  Boro. 
Manhattan;  regulating,  grading  curbing  and  flagging  W. 
177th  St.  and  Vermilyea  .Ave.  Engineer's  estimate:  20,380 
sq.  yds.  asphalt  blk.  pavt.;  5.000  sq.  yds.  old  asil'ialt 
hiks.,  to  be  relaid:  36.320  sq.  ft.  new  flagstone,  furnished 
and  laid;  8065  lin.  ft.  new  curb.,  furnished  and  laid; 
13,786  cu.  yds.  rock  excav.,  etc. 

Ilion.  N.  K.— The  Bd.  of  Trus..  it  is  stated,  haa  de- 
cided to  pave  a  portion  of  Main  St.  with  brick. 

Brooklyn,  N.  Y. — The  lowest  bid  opened  on  July  18  by 
the  Dept.  of  Parks,  N.  Y.  City,  for  furnishing  material 
and  laying  asphalt  tile  walks  on  sand  foundation  in 
parks  .in  Brooklyn  Boro.,  together  with  all  work  inciden- 
tal thereto,  was  submitted  by  the  Hastings  Pavt.  Co.,  25 
Broad  St.,  N.  Y.  City,  at  the  following  bid:  22,^77  sq. 
ft.  in  Bedford  Park,  25 >4  cts.;  54,410  sq.  ft.  in  Bushwick 
Park,  24 >i  cts. ;  23,926  sq.  ft.  in  Fulton  Park,  23  cts. ; 
25,75^  »q  -ft.  in  Saratoga  Park,  25)^  cts.,  and  25,479  sq. 
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ft.  in  Irving  Square  Park.  24^  cts.;  total,  $37,344.  The 
Continental  Asphalt  Paving  Co.,  42'  Bway.,  N.  V.  City, 
bid  for   this   work   $39,895. 


Bids  will  be  received  until  .Aug.  1  by  Comrs.  of  Parks, 
N.  _  Y.  City  (Moses  Herrman.  IVes.)  for  furnishing  ma- 
terial and  laying  cement  sidewalk  around  Sunset,  Amers- 
fort.  Fulton.  Bedford  and  Irving  Sq,  Parks,  also  con- 
.structing  complete  asphalt  tile  walks  in  Lincoln  Terrace 
and  .Amersfort  Parks,  all  in  Boro.  of  Brooklyn;  also  fur- 
nishine  and  delivering  masons  supplies  to  Prospect  Park, 
Boro   Brooklyn. 

•John  E.  Quinn,  227  Linden  Ave.,  has  secured  the  con- 
tract for  regulating,  grading,  curbing  and  laying  side- 
walks on  Coney  Island  Ave,  from  Kings  Highway  to 
Nejitune  Ave.  (bids  opened  July  17  by  Bird  S.  Coler, 
Pres.  Brooklyn,  Boro.)  at  the  following  bid:  18,600  tin. 
ft.  new  curb,  set  in  concrete,  98  cts.;  26,770  cu.  yds. 
earth  excav.,  37  cts.;  84,770  sq.  ft.  cement  sidewalk,  15 
cts.;  total,  $40,848.  Totals  of  other  bids;  N.  Schneider's 
Sons,  144  2ist  .St.,  $41,161;  Danl.  Douglas.  123  Logan 
St..  $43,801:  Seaboard  Constr.  Co..  619  Gates  Ave  $46- 
768:  F.  J.  Gallagher,  ci  Park  PI.,  $41,347:  Chas.  Cran- 
ford.  44  Court  St..  $43,933,  and  Bracken  McAveney  Co  . 
Ft.  of  6th  .^t,.   $43,391. 

StafleloH,  S,  I.,  N.  K.— Bids  will  be  recelv- -  untiV 
Aug.  6  by  J.  A.  Bensel.  Comr.  Docks,  N.  Y.  City, 
for  furnishing  material  required  for  preparing  for  the 
laying  asphalt  pavement  at  the  approach  to  the  Staple- 
ton  ferry  terminal  at  Suten  Island,  as  per  contract 
No.    1078.    Class  C. 

Forgo,  N.  D. — The  City  Council,  it  is  reported,  has 
authorized  Engr.  Crabbe  to  receive  bids  until  Aug.  5 
for  paving  a  portion  of  N,  P.  Ave.  with  cedar  or 
creosote    blocks    or    vitrified    brick. 

'IVelln-ilU,  O.—C.  R.  MacGregor,  Clk.  Bd.  of  Pub. 
Service,  writes  that  John  M.  Ryan,  of  E.  Liverpool,  has 
secured  the  contract  for  paving  Riverside  Ave.  with 
brick,  about  1.670  yds,  paving  and  550  lin.  ft.  stone  curb; 
/\..iSon-McCullom  Co.,  of  East  Liverpool,  for  paving  6th 
St.  with  brick,  4,,iso  sq.  yds.  paving  and  3,270  lin.  ft, 
curb  (bids  opened  July  18). 

'Cincinnati,  O,— The  Ounty  Comrs.  are  stated  to  have 
award-d  the  contract  for  improving  a  portion  of  Spring- 
field Pike  to  <^o.   Leonard  for  $9,998. 

•The  contract  for  widening  Grandin  Rd.  10  ft.  from 
the  east  end  of  the  viaduct  to  Stanley  Ave.  is  slated  to 
have  been  awarded  to  the  Kirchner  Constr.  Co.,  8th  and 
llum  Sts.,  at  $31,195;  Geo.  Sconce,  Halpin  Ave.  near 
Ferris  .\ve.,  the  contract  for  the  retaining  wall  at 
.Alpine    PI.,   at    $3,000. 


Younrstown    0.— The  City  Council  is  reported  to  have- 
passed  an  ordinance  providing   for  the  paving  of   a   por- 
tion of  Iowa  St.  t       L     T.J    ,- 

hlds  will  be  received  until  -Aug.  3  by  the  Bd.  Comrs., 
Road  Dist.  No.  i  (North  Newton,  Secy),  for  turnpiking 
about  i>4  miles  Belmont  .Ave,  ;also  .ibout  i  mile  ot 
Price  Rd, 

Silxerton.  O,— The  citizens  are  stated  to  have  voted  to 
issue  $7,60  bonds  for  street  improvements. 

Alliance  0. — The  following  bids  are  reported  opened 
luly  1  for  paving  portions  of  (o)  Patterson  St.,  (b) 
Ely  St.:  Smith  Bros.,  Salem,  a  $22,043,  b  $3,182; 
Devine,  Wilson  &  .Applegate,  of  Alliance,  a  $21,556,  b 
$3,097,  and  Freshwater  &  Sons,  Chester,  W.  Va.,  a 
$21,779. 

Steubemillc,  O. — It  it  reported  that  bids  will  be  re- 
ceived by  the  Bd.  Pub.  Service  until  Aug.  19  for  paving 
with  brick,  portions  of  certain  streets. 

Cle-.eland  Heights,  O. — Bids  will  be  received  until  Aug. 
30  by  Wm.  G.  Phare,  Village  Clk.,  20i  Am.  Trust  Bldg., 
Cleveland,  for  furnishing  material  and  improving  a  por- 
tion of  Fairmount  lioiile.  The  F.  A.  Pese  Engr.  Ck>., 
Engrs..    931    Williamson    Bldg.,    Cleveland.  , 

Toledo,  O, — Jos.  Hofman,  Co.  Surv.,  writes  that  it  is 
proposed  to  expend  about  $46,000  for  paving.  About 
16,000  sq.   yds.   will  be   laid. 

Marion,  O. — It  is  stated  that  bids  will  be  received  by 
the  Bd.  of  Pub.  Service  (Wm.  Fies,  Clk.)  until  July  30 
for  constructing  sandstone  sidewalks  on  various  streets. 
(_ieo.   E.   Dwyer,   City  Engr. 

Lisbon,  O. — State  Highway  Comr.  Saml.  Huston,  Co- 
lumbus, is  advertising  a  highway  (brick  construction) 
proposed'  under  the  new  Ohio  law,  for  letting  at  Lisbon, 
.Aug.  loth.  Specifications  will  be  mailed  to  contractors 
upon   request. 

New   Philadelpliia,    O. — ^It    is    stated    that    bids    will  be 

received    until    Aug.    i    by    the    Bd.    Pub.    Service    (G.  C. 

Marsh,    Clk.),    for    paving    S.    Bway.    with    vitr.    block  on 
gravel    foundation. 

Defiance,  O. — It  is  stated  that  bids  will  be  received 
until  July  30  by  the  Co.  Comrs.  for  graveling  sundry 
streets;    also   July   31    for   graveling   sundry   other    streets. 

Bellevue,  O. — Geo.  Leiber.  Village  Clk.,  will  receive 
bids  until  Aug.  10  for  paving  Castalia  St.  and  Euclid 
Ave.  with  vitr.  block;  about  15,260  sq.  yds.  on  crushed 
stone  foundation  with  the  necessary  excavating,  curb- 
ing, catgh  basins  and  inlets.  J.  C.  Overmyer.  of  Fre- 
mont,   Engr.    in    charge. 

Sharon,    Pa. — It    is    stated  that    bids    will    be    received 

until    July    30    by    Griff    W.  Nicholls,    Boro.     Engr.,    for 

approximately    2.800    sq.    yds.  brick   or   asphalt    block    pav- 
ing   on    Ormond    Ave. 

'Washington,  Pa. — The  Co.  Comrs..  it  is  stated,  have 
awarded  to  N.  C.  Hunter  the  contract  to  construct  about 
a  mile  of  road  from  Burgettstown  to  Crosscreek  Village 
at  about  $12,000. 

Wilkesbarre.  Pa. — It  is  stated  that  about  ^100,000  will 
be  required  for  repairing  asphalt  streets,  in  all  about 
55.039  sq.  yds. 

'Erie,  Pa. — ^Jos.  McCormick  &  Bros,  are  stated  to  have 
secured  the  contract  to  pave  E.  9th  St.  with  brick  at 
$1.78  per  sq.  yd.  and  artificial  curbing  at  so  cts.,  and 
Mayer  Bros,  the  contract  to  pave  Cherry  St.  with  as- 
phalt  at   $1.69    per   sq.   yd. 

'Pittsburg,  Pa. — The  contract  for  the  improvement  of 
the  Beaver  Grade  road  for  a  distance  of  about  6  miles 
in  the  Corapolis  district  has  been  let  to  John  F.  How- 
ley    for    $81,378. 

All  bids  are  rejxirted  to  have  been  rejected  .for  the 
construction  of  the  Little  Deer  Creek  Valley  road,  being 
i.i    excess    of    the    estimate,    which    is    $100,000. 

Sewickley,  Pa. — Bids  will  be  received  by  Fredk.  T. 
Martin,  Boro.  Engr.,  514  Broad  St.,  until  Aug.  6  for  the 
paving  with  asphalt  block  of  Centennial  Ave.  Approxi- 
mate quantities:  1,700  cu.  yd.  excav.,  4,830  sq.  yd.  asphalt 
block    pavt.,    2,630    lin.    ft.    curb    reset,    etc. 

Cliattanooga,  7Vn>i.— Engr.  E.  E.  Betts,  of  the  Chic- 
kamauga  National  Military  Park  Comn.,  it  is  stated, 
has  announced  that  the  government  road,  which  is  be- 
ing surveyed  up  through  McLemore  Cove,  will  be  about 
15    miles    long.      Appropriation    $to,ooo. 

'Norfolk,  Va.—Jt  is  stated  that  the  Bd.  of  Control 
has  accepted  the  bid  of  the  Atlantic  Bitulithic  Co.  to 
repair    asphalt    pavements    at    $2    per    sq.    yd. 

Aberdeen,  IVash.—P.  T.  Clark,  City  Clk.,  writes  that 
hids  will  be  received  on  Aug.  2r  for  clearnig,  grubbing, 
storm  water  gutters  and  outlets,  graveling,  concrete  bulk- 
";?.*"*.  ..s'"^- ;  probable  cost  $185,000.  H.  W.  Troutman, 
City    Engr. 

Bellingham,  Wash.— The  Bd.  of  Pub.  Wks.  is  reported 
to  have  opened  bids  July  i  as  follows:  For  improving 
J  rospect  St.,  K.  Sauset,  for  grading,  construction  of 
waiks.  $"3,96i;  for  brick  pavement,  $19,4,34.  Riddle, 
Kavanaugh  &  Hawins,  grading,  concrete  sidewalks,  etc., 
$■4,303;  brick,  $22,669.  C.  E.  Lind,  grading,  sidewalks, 
etc.,    $15,370;     asphalt    at    $3.15     per    sq.     yd.,     $18,019. 

rosl"""'     ^''     ^''•~^^^    "Sewerage    and     Sewage     Dis- 

'Superior,  Wis.— The  contract  for  paving  E.  id.  St. 
IS  reported  awarded  to  Anderson,  Johnson  &  Co.,  at 
$3,500,  and  to  E.  A.  Dahl,  1109  N.  6th  St.,  for  paving 
the  alley  bet.  Tower  and  Ogden  Aves.  at  $1,613. 

'Neenah,  Wis.— The  Green  Bay  Concrete  Co.  is  stated 
to  have  secured  the  contract  to  pave  with  brick  on 
N.    Commercial    St.    at   $15,969. 

'Miluvukee  Wis.— The  Bd.  Pub.  Wks.  is  stated  to 
have  awarded  to  the  Milwaukee  Concrete  &  Sidewalk 
CO.,  307  Grand  Ave.,  the  contract  to  remove  all  de- 
fective sidewalks  m  the  i6th  Ward,  and  replace  them 
with   cement  sidewalks  at   11.9  cts.   per  sq.   ft. 

Ft.  Mackcmic,  (f-yo.—Bids  will  be  received  until  Aug 
5  by  Capt.  Wm.  D.  Davis,  Q.  M.,  U.  S.  A.,  for  con- 
structing cement  walks,  steps  and  road  crossings  at 
this   post. 

'Chatham,  On^— The  Warren  Bituminous  Paving  Co, 
of  Torontb,  Ont.,  has  received  a  contract  for  7,000  sq. 
yds.   of  bitulithic.  ^ 


^ 
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^Toronto,  ont. — This  city  has  awarded  a  contract  for 
^,614  sq.  yds,  of  bitulithic  to  the  Warren  Bituminous 
Paving  Co.,  of  Toronto. 

Bids  will  be  received  until  July  30  by  E.  Coatsworth 
<Mayor),  Chmn.  Bd.  Control,  for  constructing  asphalt 
pavements  on  5  streets,  asphalt  block  pavement  on  Stra- 
-chan  Ave.,  vitr.  blk.  pavement  on  Peter  St.,  concrete 
<:urb  on  Delponte  and  Peter  Sts.,  and  concrete  walks  on 
18    streets. 

*Otta'wa,  Onf.— The  John  Foley  Constr.  Co.,  of 
Ottawa,  is  reported  to  have  secured  the  contract  to 
pave  Sussex  St.  from  St.  Patrick's  St.  to  Government 
House,  about  a  mile  and  a  quarter,  at  $91,789.  The 
Barber    Asphalt    Co.    bid    $96,700. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes   Arranged    Alphabetically    by    States. 

Decatur,  Ala. — The  Decatur  Light  Power  Co.  is  re- 
ported to  have  under  consideration  the  improvement 
-and    extension    of    its    plant. 

Santa  Rosa,  Cal. — Frank  Burris,  a  banker  of  Santa 
Rosa,  is  reported  to  have  secured  a  franchise  to  con- 
struct a  power  line  along  the  highways  of  Sonoma  County. 

Oroz-ille,  Cal.— The  Pacific  Gas  &  Electric  Co.  is  re 
ported  to  be  considering  the  construction  of  a  power 
plant    on    French    Creek. 

San  Bernardino,  Cal. — The  Lytle  Creek  Power  Co. 
(W.  A.  Ball,  Mgr.),  is  reported  to  have  decided  to 
rinstall    duplicate    engines,    boilers,    generators,    etc. 

-It    is    stated    that    the    Bishop    Light    & 
M.    Lennon,    Mgr.),    proposes    changing 
equipment    to    generate    500    h.-p. 

Schenectady,   N.   Y. — See   "Business  Buildings." 
Manitou,     Colo. — The     Manitou     Electric     Co.     (H.     H. 
Van     Dusen.     Supt.),     is    reported     to     have     decided     to 
^xtend    its    line    3H    miles    to    Cave    of    Winds    and'    the 
Grand    C«verns. 


Bishop     Cal.~ 
Power    Co.     (J. 


Sahda,  Colo.— The  Salida  Light,  Power  &  Utility  Co. 
(B.-  Denson,  Mgr.),  is  reported  to  have  decided  to 
•erect  new  power  station  and  install  turbine,  dynamo, 
■6,000    ft.    pipe    line    and    i  J^    miles    of   transmission    line. 

Steamboat  Springs,  Colo. — The  Steamboat  Springs 
Electric  Co.  (W.  E.  Carver,  Mgr.).  is  reported  to  have 
■decided  to  construct  entire  new  plant  this  summer  of 
150    h.-p. 

Pagosa  Springs,  Colo.~The  Pagosa  Springs  Light  & 
Power  Co.  ( E.  M.  Hampton,  Mgr. ) ,  is  reported  to 
nave  decided  to  construct  water  power  plant  of  loo-kw. 
with    2    miles    of    transmission    lines. 

Washington,  D.  C. — Bids  will  be  received  until  Aug.  3 
"by  Eliott  Woods,  Supt.  U.  S.  Capitol  Bldgs.  and  Grounds, 
for  125  panel  boards  and  boxes  and  6  pull  boxes  for  use 
in  connection  with  electric  wiring  House  of  Representa- 
tives Office  Building.  l>elivery  at  building  only,  erection 
■not   included. 

Washington,    D.    C. — See    "Miscellaneous." 
Ivaslington,    D.    C. — See    "Public    Buildings." 

Savannah,  Ga. — The  City  Council  on  July  17  decided 
"to  secure  the  services  of  an  electrical  engineer  to  pre- 
pare specifications  for  the  new  contract  for  city  lighting, 
which   will   go   into  effect  on  Jan.    i,    1908. 

Marissa,  ///.—This  city  is  reported  to  have  in  con- 
templation at  the  municipal  electric  light  plant  a  meter 
system.  50  new  arc  lamps,  100  series  incandescent  30 
•c.    p.    lamps,    extension    of   lines,    etc. 

Elgin,  ill. — The  Trus.  of  the  Illinois  Hospital  are  re- 
ported to  have  under  consideration  improvements  to  the 
hospital  to  include  a  more  adequate  water  system,  the 
■erection  of  three  new  buildings  and  the  enlargement  and 
improvement  of  the  present  power  plant. 

*Bloomington,  III. — Harry  E.  Rhoads,  City  Clk.,  writes 
-that  contracts  for  constructing  an  electric  light  plant 
(bids  opened  July  9)  have  been  awarded  as  follows: 
Engines  to  the  Buckle  Engine  Co.,  Salem,  O. ;  genera- 
tors to  tne  Western  Electric  Co.,  Chicago,  and  lamps  to 
the  Ft.   Wayne  Electric   Co.,   of  Ft.    Wayne,    Ind. 

*Ft.  Wayne,  Ind. — We  are  informed  that  the  City 
Council  on  July  16  duly  ratified  contracts  for  the 
municipal  electric  light  plant,  bids  for  which  were 
opened  on  June  24,  and  awarded  on  June  26,  and  exe- 
cuted by  the  Bd.  of  Works  on  June  28.  The  contract 
as  awarded  and  ratified  and  which  appeared  in  the  issue 
of  The  Engineering  Record  of  July  6  are  as  follows: 
To  Ft.  Wayne  Electric  Works,  Ft.  Wayne,  for  Sec.  3— 
Steam  turbine  generators  and  exciters;  Sec.  4 — Con- 
denser equipment;  Sec.  7 — Arc  lamp  transformers, 
switchboard,  appliances  and  station  electrical  work;  Sec. 
8 — Arc  lamps,  and  Sec.  10 — Transformers  and  connecting 
public  buildings,  for  a  total  of  $73,899.  To  McBride 
Electric  Co.,  of  St.  Paul,  Minn.,  for  Sec.  g^Pole  line 
and  wiring  system  and  underground  work  (distributing 
system,  and  Sec.  11 — Power  plant  and  coal  storage  for 
a  total  of  $56,002.  To  O.  K.  Eng.  Co.,  of  St.  Louis, 
Mo.,  Sec.  1 — Boilers  and  equipments  and  stack  connec- 
tions, and  Sec.  5 — Feed-water  heater,  boiler  feed  pumps, 
separators,  pipe  work  and  connections,  a  total  of  $19,220. 
To  Alphons  Custodis  Chimney  Contr.  Co.,  of  Chicagoi 
111.,  for  Sec.  2— Stack,  $4,400,  and  to  Moellering  Constr' 
Co..  of  Ft.  Wayne.  Sec.  12 — Dam  in  Spy  Run,  $-1,238. 
Total  contract  price  $1 54.759-  Owen  Ford,  Consulting 
and    Superv.    Engr..    710    Security    Kldg.,    St.    Louis,    Mo. 

*Mt.  Ayr,  la. — A.  Bertenlanger,  of  Omaha,  Neb.,  is 
Teported  to  have^  secured  the  contract  for  constructing 
Stn  electric   light  plant  at  Mt.  Ayr,   for  $17,626. 

Hagerstown,  Mrf.— The  citizens  are  repored  to  have 
-voted  to  construct  and  equip  a  municipal  electric  light 
plant. 

'Reading,  Mass. — The  Ridgway  Dynamo  &  Engine  Co., 
•of  Ridgway,  Pa.,  has  secured  contract  for  engines  for 
the  municipal  electric  light  plant,  and  the  Western 
Electric  Co.,  of  New  York.  N.  Y.,  contract  for  genera-' 
tors  (bids  opened  July  5).  Engineers,  R.  D.  Kimball 
Co.,    of    Boston. 

-S"*.  Joseph,  A/iV/r.— Representatives  of  Chas.  A.  Chapin, 
of  Chicago,  111,,  are  reported  to  have  announced  that 
plans  are  complete  for  the  construction  of  three  additional 
power  dams  on  St.  Joseph  River,  to  cost  about  $5,000,000. 
The  company  now  has  in  operation,  or  course  of  con- 
«truction   on  the  river  five  other  dams. 

Si.    Paul.    Minn. — 'Bids    will    be    received    until    Aug.    2 


ing  the  court  house  and  City  Hall  for  a  term  of  i,  2 
and  3  years  from  Sept.  1.  1907.  Bidders  to  make  all 
necessary  repairs  and  renewals  of  lamps  during  term 
agreed   on. 

Rocfiester.    Minn. — Engr.     Chas.     L.     Pillsbury,    of  St. 

Paul,    is    stated    to    have    completed    his  .report    on  the 

requirements  of  the  municipal  electric  light  plant  and 
recommends    its    entire    rebuilding. 

Carrollton,  Miss. — The  plant  of  the  CarroUton  Electric 
Light  &  Power  Co.  is  reported  to  have  been  destroyed  by 
fire. 

Fremont,  Neb. — J.  W.  Andrews,  City  Engr.,  writes 
that  plans  have  not  yet  been  completed  for  the  proposed 
municipal  water  and  light  station,  which  will  cost  about 
$60,000.  Contracts  for  engines  and  dynamos  have  been 
let.  E.  N.  Morse,  Chmn.  Bd.  of  Pub.  Wks.  Chas.  A.- 
Chapman,  204  Dearborn  St.,  Chicago,  III.,  is  Consulting 
Engr. 

Tecumseh,  Neb. — Frank  L.  Densmore,  City  Clk.,  writes 
that  John  Martz,  of  Seward,  is  preparing  plans  for  the 
proposed   electric   ligut  plant,  to  cost  about  $20,000. 

Newark,  N.  /.—The  Common  Council  on  July  12' 
appropriated  $30,000  for  the  installation  of  an  elec- 
tric plant  in  City  Hall,  and  also  decided  to  have  the 
people  vote  next  Nov.  on  the  question  of  the  city 
building  a  $1,000,000  plant  for  the  lighting  of  the 
Mri'cts.  The  Mayor  has  signed  both  resolutions.  The 
new  contract  with  the  Public  Serivce  Corporation  will 
run    until    Sept,    1912. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Aug.  5 
by  C.  B.  J.  Snyder.  Supt.  School  Bldgs.,  N.  Y.  Citx.. 
for  installing  electric  equipment  of  addition  to  and  al- 
terations in    School    129,   Boro.   of  Brooklyn. 

*Ne^v  York,  N.  Y. — The  following  are  the  bids  opened 
on  July  1 5  by  the  Armory  Board  for  furnishing  and 
installing  electric  lighting  fi'xtures,  etc.,  in  the  12th 
Regt.  Armory,  Boro.  of  Mahattan:  Jas.  Abeam,  $7,769; 
Isidore  Fajane,  $6,850;  Wm.  M.  Sheehan  &  Co..  $8,198, 
and  J.  M.    Knoop,   $6,755    (awarded  contract). 

Black-well's  Island,  N.  Y. — Bids  will  be  received  until 
Aug.  5  (readvertisement)  by  Robt.  W.  Hebbard. 
Comr.  of  Pub.  Charities,  N.  Y.  City,  for  materials  and 
labor  required  for  complete  conduiting.  electric  wiring, 
and  all  other  work  in  connection  with  the  installation 
of  a  complete  electric  lighting  and  power  system  for 
buildings  and  grounds  under  jurisdiction  of  Dept.  of  Pub. 
Charities  and  comprising  the  Metropolitan  Hospital  Dist., 
Blackwell's    Island,    Boro.    of    Manhattan. 

We  are  informed  that  no  bids  were  received  for  the 
above    work    on    July    18. 

*Dunkirk.  N.  Y. — The  Water  Comrs.  are  reported  to 
have  awarded  to  the  Allis-Chalmers  Co.,  of  Milwau- 
kee, Wis.,  the  contract  for  a  500-kw.  turbo-generator 
for  the   water  works  and   electric  light  plant   for  $19,500. 

Norwich,  N.  i  . — The  State  Gas  and  Electric  Comn.  at 
Albany  is  reported  to  have  granted  the  Oriskany  Hydro 
Electric  Co.,  of  Utica,  permission  to  carry  on  business  in 
the  counties  of  Oneida,  Madison  and  Chenango.  It  pro- 
teoses to  build  an  electric  power  line  and  railroad  from 
the  terminus  of  the  Mohawk  Valley  line  out  of  Clinton, 
south  to  Norwalk.  E.  H.  Risley,  of  Utica,  is  reported  to 
be  one   of  the  promoters. 

Hickory,  N.  C. — It  is  stated  that  bids  will  be  received 
until  Aug.  10  by  M.  E.  Thornton.  Hickory,  f op- construct- 
ing a  concrete  rock  reinforced  dam  with  power  housCj 
across  the  Catawba  River,  at  Hickory,  and  installing  3,000- 
h.p.  turbine  water-wheels  and  electrical  apparatus  and 
transmission  lines  for  lighting  and  power  purposes. 

Randleman,    N.    C. — See    "Electric    Railways." 

Forest  Grove,  O. — The  Haines  Electric  Power  Co. 
(E.  W.  Haines,  Mgr.),  is  reported  to  be  considering 
the  question  of  developing  power,  getting  500  ft.  head 
and   installing   more    machinery. 

Wilkesbarre,  Pa. — The  Wilkesbarre  Subway  Light  & 
Power  Co.  is  reported  formed,  and  has  applied  to  the 
State  for  a  charter.  Dr.  Lewis  Edwards,  County  Treas; 
Frank  Darte,  an  attorney,  aiid  Reese  Lloyd,  a  real 
estate  agent,  are  reported  to  be  among  the  incor- 
porators. It  is  stated  that  the  company  will  not  build 
a  plant  of  its  own  to  generate  power,  but  ^he  same  will 
be  obtained  from  a  substation,  probably "  the  Laurel 
Line    Co. 

Providence.  R.  I. — A  committee  is  reported  to  have 
been  appointed  consisting  of  C.  D.  Kimball  and  Robt.  S. 
Burlingame,  to  look  into  the  matter  of  constructing  an 
electric  lighting  and  heating  plant  at  Rhode  Island  Col- 
lege;   cost  about   $7,000. 

Mitchell.  S.  D. — John  Afasher,  of  Wagner,  S.  D.,  Pres. 
Wagner,  Lake  Shore  &  Armour  Traction  Co.,  writes  that 
the  company  is  now  constructing  light  and  power  plants 
at  Armour,  S.  D.,  and  Plate,  S.  D.,  and  expect  to  com- 
mence work  at  Mitchell  about  Sept.  ist.  Will  soon 
commcTice  the  construction  of  70  miles  of  suburban  line 
from  Wagner  to  Mitchell,  20  miles,  of  which  right  of 
way  has  been  procured.  Will  be  in  the  market  for  56- 
Ib.  rails  fon  this  line  in  the  near  future,  having  already 
negotiated   for  ties  and  machinery. 

Hubbard  City,  Tex. — Eugene  Sheridan,  of  the  Union 
Central  Light  &  Ice  Co.,  of  Hubbard  City,  writes  that 
this  company  is  about  to  construct  a  plant  to  supply 
four  of  the  neighboring  towns  with  electricity,  etc.,  and 
have  issued  $25,000  bonds  for  same.  The  company 
wants  a  construction  company  or  engineer  to  build, 
taking  the  bonds  at  85  per  cent,  net,  and  would  be  glad 
to  hear  from  contractors  or  engineers  direct. 

San    .Angela,  Te.x. — John    Freeland,    of    the    San    An- 

gelo    Gas    Co.,  writes    that    bids    will    be    received    -until 

about    .Aug.    15  for    improving    the   gas   plant;    cost   about 
$50,000. 


Temple,  Tex. — The  Rogers  Water  &  Light  Co.,  of 
Temple,  is  reported  incorporated  with  a  capital  of 
$50,000    by   John    J.    Cox.    R.    L.    Brown    and    others. 

Floresvilte,  Tex. — A.  W.  Strange  is  reported  inter- 
ested in   the  construction  of  an  electric   light   plant. 

Sunnys'ide,  Wash. — T,  A.  Noble,  of  North  Yakima, 
is  reported  to  have  j>etitioned  for  a  franchise  for  water 
works    and    an    electric    light    plant. 

Lander,  Wyo. — The  Lander  Light  &  Power  Co.  (E. 
Amoreth,    Ji".,     Mgr.),    is    reported    to    have    decided    to 


eueCTRIC  RAILWAYS. 

Notes   Arranged    'Alphabetically    by    States. 

Redding,  Co/.— It  is  stated  that  f.  L.  Evans  has  made 
formal  apnlicaion  to  the  City  Trustees  for  a  franchise 
authorizing  him  to  operate  a  double-track  electric  railway 
through  enumerated  streets  of  Redding,  the  same  to  be- 
come^ ostensibly,  a  part  of  the  system  of  the  Eureka  & 
Redding   Ry.,   or  the   Inland    Empire. 

Canon  City,  Colo. — The  Canon  City,  Pueblo  &  La 
Junta  Ry.  &  Power  Co.,  it  is  stated,  discussed  plans 
and  decided  to  open  offices  in  Pueblo  ^t  once  and  com- 
mence the  work  of  building  and  equipping  an  electric 
interurban  railway  which  will  extend  irom  Canon  City 
to  the  Kansas  State  line.  Alfred  E.  Bent,  of  Lamar, 
Pres.;  Andrew  J.  Behymer,  of  Elwood^  Ind.,  Gen.  Mgr.; 
Geo.  D.  Kendall,  of  Pueblo,  Secy.;  F.  E.  Pastorius,  of 
Colorado  Springs,  Treas. 

Cairo,  III. — The  Secretary  of  State  is  reported  to  have 
issued  a  license  to  incorporate  the  Cairo  Terminal  Trac- 
tion Co.  The  road  is  to  be  constructed  from  Cairo  to 
the  north  line  of  Pulaski  County.  The  incorporators: 
L.  E.  Fischer.  Danville,  general  manager  of  the  Il- 
linois Traction  system;  Dan  Hogan,  Mound  City„  and 
Judge  W.  S.  Dewey,  D.  H.  Sawyer  and  H.  F.  Vogel,  atl 
of   Cairo. 

Charleston,  III. — The  Secretary  of  State  is  reported 
to  have  issued  a  license  to  incorporate  the  Charleston, 
Westfield,  Marshall  &  Terre  Haute  Interurban  Ry.  Co. 
It  is  proposed  to  construct  an  interurban  road  from 
Charleston,  by  way  of  Westfield,  through  the  counties 
of  Coles  and  Marshall  to  the  Indiana  State  line,  where 
it  crosses  the  National  Road.  The  principal  office  is 
Marshall.  Capital  $5,000.  Incorporators,  James  Daw- 
son,  William  B.   Schofield,  T.  M.   Berkeley  and  others. 

Sullivan,  Ind.— The  Board  of  Comrs.  of  this  county 
is  stated  to  have  granted  a  franchise  to  the  Terre  Haute 
&  Merom  Traction  Co.  The  proposed  road  passes 
through  Fairbanks,  Staffordshire,  Graysville,  Merom  and 
Merom  Junction. 

Terre  Haute,  Ind. — A  petition  is  stated  to  have  been 
filed  with  the  Comrs.  of  Vigo  County  for  a  franchise 
for  the  Terre  Haute  &  Merom  Traction  Co.,  which 
proposes  to  build  a  line  through  the  county  to  connect 
Terre  Haute  and  Merom.  The  18  miles  of  road  will 
be  built  on   private  right  of  way  as  near  as   possible. 

Marion,  la. — The  American  Motor-Car  Interurban  Ry. 
Co.,  of  this  city,  is  stated  to  have  filed  articles  of  in- 
corporation with  the  Secretary  of  State.  Capital,  $10,000. 
The  principal  nature  of  the  business,  to  be  transacted  is 
the  acquisition  by  lease  of  purchase  and  the  construction, 
operation  and  maintenance  of  interurban  and  street  rail- 
ways to  be  onerated  either  by  electricity  or  by  self-pro- 
pelled motor  cars.  The  company  first  proposes  to  con- 
struct an  interurban  railway  from  Marion  to  Muscatine 
via  Davenport.  E.  J.  Christie,  of  Marion,  Pres.;  John  T. 
Christie,  of  Marion,  is  Secy,  and  Treas. 


by    Edw,    G.    Krahmer,    Co.    Aud.,    for   heating  and    light-expend    $15,000    in    improvements. 


MayHeld,  Ky. — A.  J.  Watts,  Mayor  of  Mayfield,  is 
reported  to  have  sold  a  street  railway  franchise  to  J.  W. 
Williams;  of  the  firm  of  J.  W.  Williams  &  Co.  It  is 
reported  that  in  less  than  about  6  months  work  will 
begin  on  an  interurban  street  railway  from  Paducab  to 
Mayfieia. 

Waterville,  Me. — The  Easton  &  Wyman  water-power 
privilege  on'  Sebasticook  River  near  Ft.  Hill  Cemetery 
in  Winslow  is  reported  to  have  been  purchased  by  the 
Augusta  &  Waterville  Electric  Ry.  Co..  and  the  con- 
tract for  the  erection  of  a  dam  will  soon  be  awarded. 
The   dam    and    power    station    will    cost   $130,000. 

Williamsport,   Md. — See   "Bridges." 

Baltimore,  Md. — The  Baltimore,  Frederick  &  Hagers- 
town Electric  Ry.  Co.  is  reported  to  be  planning  ex- 
tensions into  the  coal  fields  of  Maryland  and  possibly 
West  Virginia  and  Pennsylvania,  The  plan.  It  is  under- 
stood, proposes  making  the  road  an  extensive  freight- 
carrying  line,  and  is  said  to  involve  an  expenditure  of 
$35,000,000.  Surveys  already  made  are  for  a  low-grade 
line.      Capita!,    $1 5,000,000. 

'Boston,  Mass. — The  contract  for  constructing  en- 
trances and  exits  at  Winter  St.  for  Washington  St.  Tun- 
nel (bids  opened  July  18)  has  been  awarded  to  Patk, 
Mcoovern   of  6   Beacon    St.,    for   $23,289. 

Minneapolis,  Minn. — The  Minneapolis,  Kansas  City  & 
Gulf  Railway  Co.,  with  headquarters  at  Minneapolis,  it  is 
reported,  is  planning  to  build  a  double-track  railway 
operated  by  electricity  from  Minneapolis  to  the  Gulf.  C. 
D.  Holmes,  G.  A.  Barnett  and  others  are  interested  in  the 
project. 

Kansas  City,  Mo. — The  Kansas  City,  St.  Joseph  & 
Excelsior  Springs  Electric  Ry.  is  stated  to  have  intro- 
duced an  ordinance  in  the  City  Council  to  build  a  tun- 
nel under  Locust  and  Cherry  Sts.  from  3d  St.  to  the 
Belt   Line. 

Randleman,  N.  C. — A  franchise  is  stated  to  have  been 
granted  to  the  Randleman  Electric  Ry.  Co.  The  com- 
pany proposes  to  begin  at  once  the  erection  of  a  power 
plant  to  furnish  light  and  power  for  the  city. 

Toledo,    O. — It   is    stated    that   the    Summit   Street   line 
of  the  Toledo   Ry.   &  Light  Co.    (J.   T.   Ross,   Ch.   Engr.) 
between   Michigan   and  ■  Ohio    Sts.    will  be  double   tracked 
,  this  summer. 

Defiance,  O. — The  Defiance,  Paulding  &  Ft.  Wayne 
Railway  Co.  is  reported  organized  to  build  an  electric 
railway  between  Defiance  and  Ft.  Wayne,  following  the 
bed  of  the  old  Wabash  &  Erie  canal. 

Enid,  Okla. — A  charter  is  stated  to  have  been  issued 
to  the  Enid,  Blackwell  &  Osage  Interurban  Traction 
Co.,  of  Enid,  with  $1,000,000  capital,  to  build  85  miles 
from  Enid  to  Pawhuska.  through  the  counties  of  Garfield, 
Kay,  Noble  and  Osage.  Incorporators  Geo.  W.  Bear, 
Frank  Bradfield,  S.  I.  Hudkins.  John  R.  Clover  and 
Guy    S.    Manatt,    all   of   Enid. 

Enid.  Ukla. — The  Enid.  Waukom'is  &  Oklahoma  City 
Interurban  Ry.  Co.  is  reported  incorporated  for  the  pur- 
pose of  building  an  electric  railway  100  miles  in  length. 
R.    W.    Birttan,    of    Waukomis,    is    Pres. 

Sayre,  Pa. — The  Boro.  Council  -  is  reported  to  have 
granted  the  Waverlv,  Sayre  &  Athens  Traction  Co.  per- 
mission   to    extend    its    lines    through    the    borough. 

Harrisburg.    Pa. — It   is    stated    that   the    2d    St.    line    of 
the    Central    Pennsylvania    Traction    Co.    (W.    J.    Calden, 


*  Items   marked   thus  give   the  names   of  parties   awarded   contracts. 
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Sm..    Harriiten).   win    be   cxttwkd    froa    MacUy    to 
uviiMa  Stt.  viuia  iW  next  year. 


Ukthrtt. 
tridty." 


^.    O.— S«e    -Vvwtt   PUnti,   Gu   and    Ekc- 


iltmtku.  Team. — ^The  Claikidale-CollwrTnie-Caviiicton 
iMcraftea  Ry.  C<k.  i*  nportcd  to  b«Te  fil«<j  in  the  oeSee 
of  the  Comar  RrgisUT  a  petition  by  R.  F.  Tate.  C.  F. 
FaowoflK  A.  Wabk.  and  Mhen  for  a  charter:  capital. 
$»a.aoa.  Tkr  coapany  U  to  be  a  mbaidiarT  of  the  Lake 
Vww  Tnaioa  Col.  aad  i*  orsanitcd  for  tne  purpose  of 
— ' —    fraacUHa    for    the    McaphiaOarhxiale    Inter- 


.4tutm.  TtT. — The  Texa*  Intemrban  Co.  is  Mated  to 
hinc  Ckd  it*  charter.  The  purpose  of  the  company  is 
M  band  a  aysteai  of  interurban  electric  railwavs  with 
A  Mllii  ••  the  center.  Capital.  $400,000.  The  incor- 
•amoca:  TVm.  Moore,  of  Eliiabeth.  N.  J.;  Ephriam 
saner,  of  While  Plains.  X.  Y.:  C.  P.  Scrivener  and 
&  X.  Plaary.  of  Ansliii  It  is  announced  by  the  com- 
fany'*  Tcpnaeatstrrcs  that  it  will  soon  begin  the  con- 
sUiKtiwi  of  an  intemrban  Kne  to  ran  from  Austin  to 
lochhirt.  a  distame  of  abont  jo  miles.  The  sur\-ev  for 
tkr  pinaoaed  road  has  been  made  and  the  ri(ht  of  way 
jahtamea  for  w-it  rf  the   distance. 

X*w  H'rtmmmiltT,  B.  C. — .An  application  is  reported 
to  hare  been  made  to  the  City  Council  by  the  Bur- 
rard.  WesiBonster  k  Boandary  Ry.  &  Navigation  Co.. 
which  filans  10  build  as  electric  railroad  to  Seattle 
frosa  this  city. 

YmmtmlK  .V.  5.— The  Hood-Godfrey  Electric  Ry. 
Co.  has  secured  a  franchise  from  City  Council  to  con- 
atnicc  an  electric  double  track  railway  from  Cumber- 
liAd  to  Qiff  Sts.  A  terminal  is  to  be  constructed  at 
CaMberland  St..  while  shops,  power  house,  etc..  will  be 
cractad  on  the  Swain  property  at  the  other  end  of 
Itne.  A.  J.  Haines.  Pur.  Agt..  is  now  in  St.  I**". 
X.  B..  attending  to  the  anpply  of  ties.  The  Ch.  Engr., 
has  completed  surreys.  T.  W.  Carten.  Pres. ;  Jesse 
C  Robhins.  Secy.;  S.  C  Hood,  Jr..  Tteas.  Work  will 
be  started  aboat  the  middle  of  Sept.,  when  contract* 
will   be    kt. 

RAILROADS. 

\fltt  ArDOKt'd   AlfhabrtKally    by   StaUs. 

'Sou  Frameiico.  C«i.— The  Western  Pacific  R.  R.  Co. 
i*  reported  to  have  awarded  to  the  Western  States  Con* 
«tTiiet»en  Co.  H.  A.  WTiitely.  Pres.>  the  contract  for 
worh  at  a  cost  of  $1,000,000.  which  includes  grading 
road  fron  asth  St..  iit  the  Potrero  where  it  touches 
Isiaia  Creek,  north  and  northwesterly  to  9th  and  Bran* 
nan  Sta.  On  thi*  route  one  short  tunnel  will  have  to  be 
bored  through  Potrero  i.ills.  The  company  also  awarded 
to  Hcaj"  ft  Tiifo.tts,  a  contract  at  $700,000  the  work 
to  incfadr  building  a  freight  slip  and  passenger  slip  on 
Oarflfnd  water  front  adjoining  north  wall  of  Oakland  estu* 
arv  aaa  dredgina  to  proi>er  depth;  to  also  prepare  foun- 
for  freight  and  passenRcr  structures  to  he  used  in 

.   tioa  with  slips:  finish  filling  in  of  mole,  to  be  1,000 

H.   wide  and   1,000  ft.  long. 


Camatt  City.  Ky. — ^The  Ceny,  Piedmont  ft  Moorehead 
R.  R.  Ca.  ia  reported  incorporated;  to  construct  a  rail- 
road bet.  Cmnd  City  and  Piedmont;  capital,  $100,000. 
laoorporator*:  S.J.  Gish,  Central  City:  V.  J.  Blow,  Nash* 
*ne.  Tan.;  £.  C.  Began,  Louisville,  and  others. 

FortltmJ,  Ut.—the  Portlsmd,  Gray  ft  Lewiston  R.  R. 
.Co,  is  reported  incorporated,  to  construct,  operate  and 
attiatain  a  street  railroad  of  standard  gauge  in  Portland, 
Wcatbrook.  Falaiouth.  Cumberland.  Gray.  New  Gloucester, 
'  '  m  and  Lewiston;  total  length  of  the  road,  about  40 
capital.  $i«o/M>o.  Directors:  Edw.  W.  Gross,  Aa- 
Ohaa.  C.  BeiMon.  Lewiston;  L.ewis  A.  Goudy,  Port* 
bsid;  John  D.  Qiflord,   Lewiston.  and  others. 

PfTy,  Okla. — An  amended  charter  ha*  been  granted 
to  the  Cberryrale,  Oklahoma  ft  Texas  R.  R.  to  build 
700  mile*  •onthwcat  from  Cherryvale.  Kan.,  to  El  Paso, 
Tea.  The  following  branch  lines  are  provided:  From 
Caney.  Kaa.,  to  Fa/etteville.  .\rk.,  150  mile*.:  from  Paw- 
kaaka.  OUa..  to  So.  McAlrster.  Ind.  Ter.,  »o  miles. 
and  froat  Childrcaa.  Tea.,  via  Abilene,  to  Aransas  Pass, 
Tex.,  tea  sacs.  Headquarters  are  esublished  at  Caney) 
Kan.,  aad  ladcpendcnce,  Kan.,  and  Perry^  Okla.,  with 
tit.eoo.oeo  capital  stock.  Incorporators:  S.  M.  Porter. 
o#  Cancy.  Kan.;  A.  W.  Shiltise.  F.  D.  and  J.  H.  Brew- 
■tor.  of  Indenendence.  Kan.:  R.  E.  Wade  and  John  H. 
Maalcrs.  of  Perry.  Okla. 

BnlUr.  /»«.— The  Baltimore  ft  Ohio  R.  R.  Co.  (D.  D. 
^''thera.  Ch.  Engr.,  Baltimore,  Md.)  is  reported  to  be 
>*»""«>  caJcnaiirc  improvements  at  Kutler.  Xew  freight 
•""  "."I"*!'!  ■•»»'"«>•  will  be  erected  and  yard  track- 
»m  aad  frcigiK  facilities  enlarged. 

KntxrHU,  Tnm. — Application  has  been  made  for  a 
Aaner  for  the  Knosville.  Sevierville  ft  Eastern  Ry 
Co..  with  a  capital  of  tjoo.ooo,  to  build  to  Sevier- 
^la,  na  Backfwd.  S.  C,  through  ih'  .North  Caro- 
■—  Waa  aad  eventually  to  Rutherford.  N.  C.  In* 
rypoiator*:  S.  B.  Lnttrel.  Wm.  P.  Chamberlain,  D. 
If.   Roto  aad  other*. 

PUBLIC    BUILDINGS. 

you*  Arrantfi   Alphabelually    by   SlaUt. 

'TasnmMa.  /f««.— The  Co.  Comrt.,  it  is  suted,  have 
awarded  t»e  contract  to  erect  a  jail  (bids  for  which 
•err  rtccivcd  July  15)  to  the  Stewart  Iron  Dks.,  of  Cin- 
ciaaatK  O..  at  $15471- 

Btrmimfkam,  Ata^ — The  election  of  a  library  to  cost 
afconl   tJoo,ooo  is    reported   under  consideration. 

UttU  Roth  Arh.—B»i%  will  be  received  until  Aug.  5 
bjr  the  Bd.  Stole  Charitable  Institutions  (H.  T.  Hamp* 
ton.  Secy,  aad  Purdiasing  Agt.)  for  erecting  the  fol- 
lowiag  baildiag*  at  tlic  Arkansas  Hospiul  for  Nervous 
Piarairs:  1  ward  building.  1  cow  barn.  1  milk  house 
ud  ad^lioa*  to  Hw  hoapiul.     Gibb  ft   Sanders,  archts.. 


Colarad*  Sfrintt,  Col». — The  following  are  the  bids 
opened  oa  Joir  9  at  the  oSce  of  the  Superv.  Archt, 
Treaa.  Drat,  Waahington.  D.  C,  for  construction  (in- 
dadiac  rfgaiMnfc  gas  piping,  beating  apparatus,  elec- 
tric coodaiu  and  sriring).  of  the  U.  S.  Postoffice  and 
Court  Ifonae  at  Colorado  Spring*:  John  Bardrn,  Fl 
Worth.  Tex..  tjj6>>o;  Caai^l  BIdg.  Co^  Salt  I-ake 
f  ity  Ctah,  $.297,700.  aad  J.  H.  Wic«.  So.  Omaha.  Neb., 
!j  ,<.9i«. 


FueNc.  ^olo. — F.  W.  Cooi>er,  of  Puehio,  is  aaid  to  be 
preparing  plans  for  a  a-story  woman's  department  building 
to  be  erected  at  the  State  Insane  .\sylum  at  a  cost  of 
$50,000.  It  is  stated  that  bids  for  the  construction  will 
be  asked  soon. 

Slonimiton,  CoHH. — Bids  will  be  received  at  the  office 
of  the  Light  House  Engr,.  Tompkinsville,  S.  I..  N.  Y., 
until  Aug.  1 5  for  creciini;  a  keeper's  dwelling  at  Ston- 
ington  Breakwater  Light  Station,  Conn,  as  advertised 
in  The  Engineering  Record. 

iratkimgtOH.   D.   C— See   "Miscellaneou*." 

'WaskiHflott.  D.  C— The  \"cneered  Door  Co.,  of 
Allien*,  O.,  ha*  *ecured  the  contract  for  corridor  and 
special  doors,  etc..  with  jambs,  transom,  sashes,  etc., 
for  House  Office  Ruilding  (bids  opened  July  10  at  the 
office  of  Elliott  Wdods,  Supt.  V.  S.  Capitol  Bltlgs.  and 
Grounds).  Bids  opened  same  time  for  499  communi* 
eating  and  closet  doors  were  rejected. 

Bids  will  be  received  until  .lul^  31  hy  Elliott  Woods, 
Sunt.  I*.  S.  Capitol  BIdgs.  and  drounds,  for  furnishing 
and  deliverinir  o"Jy.  oircct  radiators  for  hot  water 
heating,  for  the  office  building.  House  of  Representa- 
lives. 

Bids  will  be  received  until  .\ug.  9  by  Jas.  Knox 
Taylor.  Superv.  .Archt.,  Treas.  Dcpt..  Washington,  for 
furnishing  and  erecting  in  place  in  vault  No.  g,  Rm. 
jiS.  second  floor  of  the  Treas.  BIdg.,  Washington,  new 
gallery  pigeon-hole  cases  and  electrical  equipment  and 
removal   of    present  vault   fittings. 

Ft.  Pickens,  Fta. — Bids  will  be  received  until  Aug.  i 
at  the  Treas.  Dept.,  b.  S.  Life  Saving  Service  (O.  M. 
Maxam.  .Acting  (jenl.  Supt.)  Washington,  D.  C,  for  erect* 
ing  a  life  saving  station  on  Santa  Kosa  Island,  near  Ft. 
Pickens,    Fla. 

Elgin,    III. — See   "Power    Plants,    Gas  and    Electricity." 

Aurora.  III. — It  is  reported  that  bids  will  be  received 
until  Aug.  I  by  the  City  Qk.  for  the  remodeling  and 
additions   to  the   city  jail. 

Indianapolis,  Ind.^-Jt  is  reported  that  the  Mayor  has 
been  authorized  to  have  preliminary  plans  prepared  for 
a  -city    hall    to    cost    $500,000. 

Mason  Cily.  Ia. — The  M»so"  Citv  Hospital  Co.  is 
reported  formed  with  Dr.  F.  W.  Parsons,  Pres..  and 
Dr.  I.  I.  Nicol,  Secy.,  to  erect  a  hospital.  Capital 
$M,ooo. 

Irhe  Sisters  of  Mercy  of  the  Mercy  Hospital,  of  Du- 
buque, it  is  reported,  have  made  an  offer  to  this  city 
to  erect  a  hospital  to  cost  $50,000  on  condition  that  the 
city    assist    in   the   cost   of   the   building. 

'Markn-ille,  La. — The  Southern  Structural  Steel  Co.,  of 
San  .-tntonio.  Tex.,  is  stated  to  have  secured  the  con- 
tract to  erect  a  jail  at  about   $22,500. 

Quincy.  Mass. — Bids  will  be  received  at  the  office  of 
the  Superv.  .-Xrcht.,  Treas.  Dept.,  Washington.  D.  C, 
i-ntil  Sept.  4  for  the  construction,  complete,  of  U.  S. 
Post  Office  at  Quincy.  as  advertised  in  The  Engineer- 
ing Reconl. 

Bessemer,  Mick. — Charlton  &  Kuenzlie,  of  Marquette, 
are  stated  to  have  been  engaged  to  prepare  plans  for 
an  almshouse  to  be  erected  tor  Gogebic  County  at  a 
cost  of   $25,000. 

Ft.  Snelling,  Minn. — The  Allan  Black  Co.,  of  St. 
Paul,  is  stated  to  have  submitted  the  lowest  bid  for  a 
steam  heating  plant  in  the  root  house  and  several  other 
small   buildings  at   $1,950. 

St.  Paul.  Minn. — See  "Power  Plants,  Gas  and  Elec- 
tri-'ity." 

Kansas  Cily.  Mo. — Root  &  Siemens,  Postal  Telgh. 
Bld^.,  is  reported  to  have  prepared  plans  for  a  nrc 
station  to  be  erected  on  14th  and  Penn  Sts.,  to  cost 
about  $so,ooo. 

Ft.    Omaha,    Neb. — See    "Miscellaneous." 

Trenton,  N.  J. — Bids  will  be  received  at  the  office  of 
Jas.  Knox  Taylor,  Euperv.  Archt.,  Treas.  Dept.,  Wash- 
ington, D.  C.  until  Aug.  27,  for  the  construction,  in- 
cluding heating  apparatus,  electric  wiring  and  conduits 
to  extension  oi  U.  S.  Postoffice  at  Trenton,  as  adver- 
tised   in    The    Lnginecring    Record. 

IValertotvn,  A'.  K. — Bids  will  be  received  at  the  office 
of  the  Superv.  Archt.,  Treas.  Dept.,  Washington,  D.  C, 
until  Sept.  3  for  the  construction,  complete,  of  U.  S. 
Post  Office  at  Watertown,  as  advertised  in  The  Engi- 
neering   Record. 

Yonkers,  N.  Y. — It  is  stated  that  bids  will  be  received 
until  Aug.  I  by  John  T.  Geary,  City  CTlk.,  for  erect* 
ing  a   city   hall. 

New  York,  N.  Y. — Bid*  will  be  received  until  Aug. 
I  by  0>rors.  of  Parks  (Moses  Herrman,  Pre*.),  for 
furnishing  material  and  erecting  a  greenhouse  in  the 
Botanical  Garden,  in  Bronx  Park,  and  furnishing  ma- 
terial and  grading  and  iinproving  Krounds  north  of 
the    Municipal    Building   in    Crotona    Park,    Boro.    Bronx. 

•The  following  are  the  bids  received  by  the  Armory 
Bd.,  July  15,  for  the  excavation  and  removal  of  rock 
and  other  material  from  the  site  of  the  proposed  ar- 
mory for  the  22d  Regt.  Engrs,  Ft.  Washington  Ave., 
168th  and  169th  Sts.,  Boro.  of  Manhattan;  Thos. 
Crimmins  Contr,  Co.,  $84,400:  C.  W.  Collins,  5189  Hway., 
$60,000   (awarded  contract),  and  Patrick  Reddy,  $93,000. 

Ellis  Island.  N.  Y.  H..  N.  K.— Bids  will  be  received 
at  office  of  Robt.  Watchorn,  Comr.  Immigration,  Kllis 
Island,  N.  Y.  H,.  until  Aug.  i  for  furnisning  material 
and  construction  complete  (except  plumbing,  heating, 
electric  conduits  and  wiring)  ot  buildings  designated 
Measles  Ward  C.  D,  F,  G  and  H:  Isolation  Wards  I, 
K  and  L;  Staff  House  to  Ward  E,  from  Ward  E  to 
Ward  F  and  from  Ward  B  to  So.  of  Ward  H  pipe 
trench,  etc.  Contagious  Disease  Hospital  Group,  at  the 
t'.  S.  Immigration  Su.,   Ellis  Island.  N.  Y.  H. 

Brooklyn,  N.  Y. — ^The  following  are  the  bids  re- 
cently received  at  the  office  of  the  Superv.  Archt., 
Treas.  Dept.,  Washington,  D.  C,  for  furnishing  and 
installing  high  pressure  tube  boilers  in  postoffice  in 
Brooklyn:  nT  I.  Sunchfield  Co.,  New  York,  N.  Y., 
$13,314  Evans,  Almiral  &  Co.,  New  York,  N.  Y., 
$i3,joo:  Babcock  ft  Wilcox  Co.  New  York,  N.  Y.. 
$12,755:  Phillips.  Doup  ft  Co.,  Brooklyn,  $13,700,  and 
J.  A,   Scoliay.  Brooklyn,  $13,900. 

Bids  will  Ije  received  until  .Aug.  8  by  Comrs.  of 
Parks    (.M'lses  .  Herrman,    Pres.),     New    York    City,    for 
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furnishing  material  and  erecting  a  shelter  house  m 
.\ew  Lots  Park,  l-ulton  Park  and  Winthrop  Park  and 
a  shelter  and  tennis  house  in  Prospect  Park,  all  in 
Uoro.    of   Brooklyn. 

Rochester  N.  X.— Only  one  bid  is  reported  to  have 
been  received  July  17  by  the  Bd.  Contract  and  Supply  for 
remodeling  the  old  armory  into  a  convention  hall,  and 
it  was  rejected.  The  plans  are  to  be  modified  and  n;w 
bids   asked.  ,    .  .,-■,-     t^.^ 

Bids  will  be  received  until  July  31  by  F.  X.  Pifer,. 
Clk.  Hd.  Contract  and  Supply,  as  a  whole  or  separately 
on  the  carpentrv,  masonry,  plumbing  and  the  heating  of 
the  city  bath  house  on  South  Ave.  Joote  &  Ileadiey, 
archts.,'  347    Cutler    Hldg.  . 

Shclhv  V  C.—Bids  will  be  received  until  .Aug.  6  by 
the  lid.'  Co.  Comrs.  (,l.  F.  Roberts,  Chmn.)  at  Shelby 
for  furnishing  material  and  erecting  a  courthouse  H. 
L.  Lewman,  archt.,  1008  Lincoln  Bank  BUlg.,  Louis- 
ville, Ky. 

'Bathgate  N.  D. — Dinnie  Bros.,  of  Grand  Forks,  are 
stated  to  have  secured  the  contract  for  interior  worlt 
at  the  State  Asylum  for  the  Blind  at  $17, 395.  a"d 
Spriggs  Bros.,  of  Grand  Forks,  the  contract  for  heat- 
ing and   plumbing  at   $11,788. 

Bismarck  N.  D.—Tt  is  reported  that  plans  are  being 
prepared  for  an  addition  which  it  is  proposed  erecting 
to    the    court    house. 

Youngstown,  O.— Bids  will  be  received  until  Aug.  14 
by  the  Bd.  Co.  Comrs.  (J.  C.  Hanni,  Chmn.)  for  erect- 
ing an  addition  to  the  Children's  Home.  W.  B.  Jones, 
(^o.    Aud. 

Conneld,  O.— Bids  will  be  received  until  Aug  14  by 
the  Bd.  (to.  Comrs.  (J.  C.  Hanni,  Chmn.)  at  Youngs- 
town for  erecting  a  tuberculosis  hospital  at  Lanheld. 
W.   B.   Jones,   Co.   Aud. 

Athens  O. — Bids  will  be  received  by  tne  Bd.  Trus., 
Athens  State  Hospital  (Dr.  J.  T.  Hanson,  Secy.),  untiK 
.Au"  20  for  furnishing  material  and  erecting  an  addi- 
tion and  making  alterations  in  the  main  building  at  the 
.Athens  State  Hospital.  Frank  L.  Packard,  Archt.,  Co- 
lumbus. 

CIcicland,  O.— Andrew  Carnegie  is  stated  to  have 
given  to  this  city  an  additional  $123,000  with  which  it 
is  proposed  erecting  2  branch  libraries. 

Spring  City,  Pa. — Bids  will  be  received  until  Aug.  9- 
by  the  Comn.  appointed  (J.  V.  Sherwood.  Secy.),  care  of 
the  Governor.  Harrisburg.  for  erecting  an  institution  near 
Spring  City  for  feeble-minded  and  epileptics.  Plans  and 
specifications  may  he  obtained  from  Philip  N.  Johnson, 
Archt..  1825  Land  Title  l.ldg.,  Philadelphia,  upon  a  de- 
posit of  $200,  of  which  $195  will  be  refunded  upon  re- 
turn of  plans. 

Erie,     Pa. — Bids    will     be     received     until     July     31     hjr' 
Louis     Wagner,     Chmn.     Com.     of     Bldgs.,     Pa.     Soldiers 
and     Sailors'     Home,     for     erecting     a     dwelling     fon    the 
commander  of  the  home.     Jos.    Frank,   archt.,    30   Scott's 
Blk. 

"Pennington,  S.  D.— Robt.  Rudesill,  Co.  Aud.,  writes, 
that  the  contract  for  installing  heating  plant  in  court 
house  (bids  opened  July  12).  has  been  awarded  to- 
Herman  &  Birnbaum,  of  Rapid  City,  for  $3,426. 

'Paris.  Tex. — Edw.  H.  McCuistion,  Mayor,  writes 
that  the  contract  for  erecting  4-story  brick  hospital: 
(bids  opened  July  15),  has  been  awarded  to  Campbell 
&    Owens,    of    Paris,    for   $15,900. 

Ft.  Worth,  Tc-r.— The  following  are  the  bids  opened  on. 
July  8  at  the  office  of  the  Superv.  Archt.,  Treas.  Dept., 
VVashington,  D.  C,  for  construction  of  extension,  re- 
modeling, etc.  (including  plumbing,  gas  piping,  heat- 
ing apparatus,  electric  conduits  and  wiring),  of  the 
U.  S.  Postoffice  and  Court  House  at  Ft.  Worth:  John. 
Harden.  Ft.  Worth,  $141,700;  Knight,  Kenyon  &  Stev- 
enson   Co.,    Dallas,    $135,700. 

Houston,  Va. — Bids  will  he  received  until  Aug.  I 
by  the  BIdg.  Com.,  Co.  Jail  (R.  S.  Barbour,  Chmn.)  for 
erecting  a  jail.  P.  Milburn  &  Co.,  archts.,  Washington, 
D.    C. 

Mihvaukee.   Wir.— The  Bd.   Mgrs.   of  the   State  Fair  is- 
reported  to  have  awarded  the  contract  to   erect  an   educa- 
t'oral    ppd    St^-tc    institutional    building    at    the    State    Fair 
to  Daniel   B.    Danielson,  of   Milwaukee,   at   $12,000. 

Madison.  H'u— The  Bd.  of  Health  is  said  to  be  con- 
sidering th"  prectii'i  of  a  new  contagious  disease  hos- 
pital at  a  cost  of  $25,000. 

Sheboygan,  Wis. — The  following  are  the  bids  opene* 
on  July  r5  at  the  office  of  the  Superv.  .\rcht-,  Wash- 
ington, D.  C,  for  an  extension,  remodeling,  etc.,  in- 
cludihg  plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  to  the  U.  S.  Postoffice  at" 
Sheboygan:  Oneral  Constr.  Co.,  Sheboygan,  $26,152,. 
and    Northern    Constr.    Co.,    Sheboygan,    $26,000. 

Calgary.  Alta. — Bids  will  be  received  until  Aug.  8  bv 
the  City  Clk.  for  erecting  a  city  hall.  W.  M.  Dodd, . 
Archt.,    Alexander   Corner;    R.    E.    Speakman,   City    Engr. 

Ottaiva,  Ont. — Bids  will  be  received  until  Aug.  7  by 
Fred  CJelinas.  Secy.  Dept.  Pub.  Wks.,  Ottawa,  for  erect- 
ing an  addition  to   Rideau   Hall. 

BUSINESS    BUILDINGS, 

Notes    Arranged    Alphabetically    by    States. 

'Los  Angeles,  Cat. — The  contract  for  erecting  2-story 
steel  and  concrete  warehouse  on  Palmetto  St.,  has  been 
awarded  to  Pinney  &  Boyle,  for  about  $20,000.  Garrett 
&   Bixby,   Archts.,   310  Currier   BIdg. 

Oakland,  Cal. — The  Atchison,  Topeka  &  Santc  Fe  Ry. 
Coast  Line  (E.  F.  Henderson,  Ch.  Kng.,  Oakland),  is- 
stated  to  have  had  plans  prepared  for  a  freight  depot 
over  600   ft.   long  to  cost    $75,000. 

■^,°"j  'T''""^"'^''.  Cal.  The  Gore  Improvement  Co.  haa- 
applied  for  a  permit  to  erect  a  $100,000  3-story  struc- 
ture on  Market,  Pine  and  Front  Sts.  of  reinforced' 
concrete  with  steel  frames,  and  O.  N,  Nordwell  to  erect 
a  6-«tory  brick  warehouse  to  cost  $90,000  on  Battery 
St.,  and  The  Babcock  Estate  Co.  to  construct  a  2-story- 
brick  building  at  California  and  Battery  Sts.,  to  cost 
$102,000. 

Chicago,  III.— The  Chicago  Junction  Rys.  Co.  (J.  B. 
Cox,  CJ.  Engr.,  Chicago),  it  is  reported,  will  build? 
-     warehouse    80x250    ft.    at     1005    35th    St.,    plans    for- 


July  27,  1907. 


which  have  been  prepared  by  Treat  &  Alschuler;  cost, 
$50,000. 

It  is  reported  that  Wm.  A".  Magie  will  erect  a  store 
and  flat  building,  to  cost  $35,000,  at  6312  South  Hal- 
stcd  St. 

Kohl  &  Castle,  it  is  stated,  have  leased  the  Olympic 
Theatre  and  will  make  improvements  at  a  cost  of  $75,- 
000. 

"Logansport.  Ind. — The  contract  to  erect  the  I.  O. 
O.  F.  Bldg.  at  5th  and  North  Sts.  is  stated  to  have  been 
awarded  to  Jas.   I.   Barnes,   of  Logansport,  at  $37,335. 

'Ft.  Wayne.  7>irf.— Albert  C.  Alter,  Chmn.  Bldg. 
Com.,  writes  that  the  contract  for  erecting  Elks'  Home 
at  Ft.  Wayne  (bids  opened  July  i)  has  been  awarded 
to    Fuhrman    Bros.,    of    Ft.    Wayne,    for    $45,572. 

Bids  for  heating,  plumbing,  wiring  and  decorating 
the  above  building  will  soon  be  received. 

Madisonvillc,  Ky. — Shopbell  &  Harris,  of  Evansville, 
Ind.,  are  stated  to  have  been  engaged  to  prepare  plans 
for  a  2-story  bank  building,  50x100  ft.,  for  the  Madison- 
vii.e  Savings  Co.,  to  cost  $10,000. 

Medford,  Mass.— -It  is  reported  that  the  New  England 
Telegraph  &  Telephone  Co.  will  soon  erect  a  brick 
building  to   cost  about  $15,000.      Harry  P.   Horton,    Mgr. 

Detroit.  Mich.—\t  is  stated  that  Dinan  .3ros.  have 
had  plans  prepared  for  a  3-story  hotel  to  be  erected 
at    I'ort   and   3d    Sts. 

Btyi'ey,  Minn. — The  Oliver  Mining  Co.  is  reported 
to  be  planning  the  erection  of  a  $150,000   office  building. 

Thief  Ri'c-er  Falls,  Minn. — Jos.  Bell  DeRemer,  of  Grand 
Forks.  N.  D.,  is  reported  preparing  plans  for  a  $75,000 
2-story  brick  and  stone  department  store  which  will  be 
erected  here  for    Rasmus    Oen. 

'Duhith.  Minn. — Chas.  J.  Lantry,  of  Kansas  City,  Mo., 
is  reported  to  have  secured  the  contract  to  construct  the 
terminals  in  this  city  for  the  Wisconsin  Terminal  Co. 
Probable  cost,   $500,000. 

"St.  Paul,  Minn. — J.  O.  Linden,' 596  E.  Lawson  St., 
has  secured  the  contract  for  erecting  hall  and  lodge 
room  on  Reaney  St.  for  the  Dayton  Bluft  Bldg.  Co. 
for  $15,000. 

Omaha,  Neb. — Fisher  &  Lawrie,  Paxton  Bldg..  are 
stated  to  have  been  directed  by  Fairbanks.  Morse  &  Co. 
to  complete  plans  and  ask  bids  for  erecting  a  6-story 
66xi32-ft.  building  to  be  erected  in  Omaha  at  a  cost  of 
approximately    $70,000. 

Seheneelady,  N.  K.— The  Schenectady  Illuminating  Co. 
and  the  Mohawk  Gas  Co.,  it  is  reported,  have  completed 
plans  for  their  new  oifire  building  which  will  be  located 
in  Clinton  St..  and  for  the  gas  house  that  will  be  built  in 
Villa   Road.      Estimated   cost,   $roo,ooo. 

"Canton.  O.— Wm.  Shoof  &  Son.  1922  Tuscarawas 
St.,  IS  reported  to  have  secured  contract  for  erecting 
a  brick  office  building  53x260  ft.  on  1437  Pennsylvania 
Ave      for    the    Power-Electric    Co.,    for    $30,000. 

•The  Canton  Provision  Co.  is  reported  to  have  let 
contract  to  Schillinger  Bros.  Co.,  Columbus,  for  new 
abattoir    and    packing    house    to    cost    $3o.poo. 

WUkinshurg,  Pa. — A  $20,000  brick  natatorium,  it  is 
reported,  has  been  planned  by  F.  G.  Schreibler,  700 
Wood   St..   to   be   erected   on    Ross   St.    for    S.    Ament. 

Greenburg.  Pa. — It  is  reported  that  the  W»stmoreIand 
National  Bank  will  erect  a  $200,000  banking  house  on 
Mam  St.,  Greensburg,  from  plans  made  by  Topp  & 
Blair,    of    Pittsburg. 

'Carnrgic.  Pa.~A  $50,000  brick  and  stone  amus-i"»nt 
hall  and  arcade,  it  is  stated,  is  to  be  built  at  Car- 
negie for  the  Carnegie  Arcade  &  .Amusment  Co.  Du- 
Shane    &    I^wis.    of    Carnegie,    are    the    contractors. 

'PhiladelpUia.  Po.— Thos.  M.  Seeds.  Jr.,  is  stated  to 
have  secured  the  contract  to  make  -"dditions  and  alt»ra- 
Iions  to  the  Art  CInh  Ho'ise  on  Broad  St.,  including 
the   erection    of   4    additional    stories. 

Pierre,  S.  D.— The  Gas  Belt  Auditorium  Co.  of 
Pierre,  is  reported  incorporated  with  a  capital  of  $25,000, 
for  the  purnose  of  erecting  a  building  for  convention  pur- 
pos-s.  John  L.  Lockhart,  John  I.  Newell  and  Chas  H. 
Anderson,   incorporators. 

Seattle,  Wnj/i.— Plans  have  been  filed  by  the  Indepen- 
dent Brewing  Co.  for  a  4-story  brick  office  building,  60X 
108  ft.,  to  be  built  at  1518  Second  Ave.,  at  an  estimated 
cost  of  $52,000.  R.  .  Robertson,  Dexter  H.  Bank  Bldg  . 
IS  archt. 

Vf.  P.  vv'hite,  Washington  BId<r.,  is  stated  to  be  pre- 
paring plans  for  a  =-stofv  familv  hotel  to  he  erected 
on  Olive  St.  and  vth  Ave.  by  Forester  &  Co  at  an 
estimated   cost  of  $80,000. 

Monfort.  IVis.—^lt  is  stated  that  bids  will  be  received 
imtil  July  11  by  P.  T.  Stevens  for  erecting  a  build- 
ing  27x40    ft.    for  the   Masonic    Lodge. 

Toronto,  Onl. — The  Canadian  General  Electric  Co.,  it 
is  stated,  intends  erecting  at  King  and  Simcoe  Sts  n  5- 
story  firenroof,  gray  brink  and  terra  cotta  office  building 
Darling   &  Pearson,   Mail    Bldg.,    are   the   archts. 

Ottawa,  Ont. — It  is  stated  that  plans  have  been  filed 
for  the  station  and  hotel  to  be  erected  by  the  Grand 
Trunk  Ry.  J.  II.  Johnston.  Res.  Engr..  Ottawa).  The 
station    alone,    it  -is    reported,    will    cost    $250,000. 

CHURCHES  AND  DWELLINGS. 

Notes    Arranged    Alphabetically    by    States. 

Mobile,  .4la. — It  is  reported  that  bids  are  wanted  for 
erecting  a  lo-story  brick,  stone  and  terra  cotta  apart- 
ment house  at  Government  and  Jackson  Sts.  .las.  A. 
I^wis  is   reported  interested. 

*lVaterbury._  Conn. — The  Fidelity  Constr.  Co.,  953 
Baldwin  St.,  is  reported  to  have  secured  the  contract  to 
erect  a  flat  house  on  N.  Riverside  St.  and  W.  Main  St. 
for   Chas.    A.   Colley   at  a   cost  of  $12,000, 

'New  Haven.  Conn. — David  H.  Clark  Co.,  166  Brewery 
St.,  is  reported  to  have  secured  the  contract  to  erect 
a  residence  on  Whalley  Ave.,  for  Prof.  A.  B.  Wood- 
ford, to  cost  $22,000. 

Washington.  D.  C. — The  Southern  Methodists,  it  is  re- 
ported, are  tilanning  the  Tert-nn  of  a  national  church 
at  9th   and  K   Sts.   and   Massachusetts  Ave.,  to  cost   about 
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$300,000.  .    Competitive     plans    will     probably    be  asked. 

Dr.    W.    F.    McMurry,    of    Louisville,    Ky.,    Secy,  of   the 

Bd.   of   Church   Extension,    may  be  able   to   give  further 

information. 

*AddicviUc,  III. — It  is  stated  that  the  contract  to  erect 
the  German  Evangelical  Parochial  Church  at  Addieville, 
has  been  awarded  to  Edw.  Luecke,  of  St.  Louis,  Mo.,  at 
$17,000. 

Chicago.  III. — It  is  reported  that  Frank  G.  Gustaf- 
son  will  erect  2  apartment  houses,  one  at  Woodlawn  Ave. 
and  48th  St..  and  the  other  at  Kenwood  Ave.  and  48th 
St.,    the    total    cost   to    be   $r 00,000. 

Des  Moines,  la. — N.  T.  Guernsey  19  reported  to  have 
awarded  to  Herbert  Maine,  the  contract  to  erect  a  $20,- 
000    residence   at   Grand   Ave.    and   37th    St. 

Napoleonville,  La. — The  members  of  St.  Napoleon 
Church  are  reported  to  be  planning  the  erection  of  a 
$15,000   edifice. 

*Quincy.  Mich. — It  is  reported  that  the  Oui"cy  Min- 
inr-  Co.  has  awarded  to  Edgar  Rashleigh.  of  Houghton, 
the  contract  to  erect  21  dwellings  on  the  Mesnard  location 
of  the   Quincy  Co.'s  property. 

St.  Paul,  Minn. — C.  P.  Waldon  is  owner  and  builder 
for  two  sets  of  flat  buildings  on  Fairmount  -Ave.,  near 
Grotto  St.,  to  cost  $30,000. 

St.  Louis,  Mo. — Aaron  Fuller,  Vice-Pres.  of  the  Fuller 
Dry  Goods  Co.,  is  reported  to  be  having  plans  prepared 
for   a    $5'o,ooo    residence. 

Kansas  City,  Mo. — The  members  of  the  Jackson  Ave. 
Christian  Church,  it  is  stated,  intend  erecting  a  $25,000 
edifice. 

A  permit  has  been  granted  to  the  Eastminster  Pr-'sby- 
t^rian  Church  to  erect  a  brick  and  stone  edifice  at  221 
Walrond   St.   at  a  cost  of  $30,000. 

Omaha.  Keh. — Dr.  Frank  W.  Stabaugh  is  reported  to 
be  considering  the  erection  of  a  flat  at  26th  St.  and  Dewey 
Ave.,    to   cost   $25,000. 

*\V.  H.  Parrish.  2616  Burdette  St..  is  reported  to 
have  secured  the  contract  to  erect  a  synagogue  for  the 
Russian  Share  Zion  congregation  at  a  cost  of  about 
$25,000. 

Xezcork.  .V.  /. — Plans  have  been  filed  for  a  4-story 
brick  dwelling  to  be  erected  at  oth  St.  and  6th  Ave., 
at  an  estimated  cost  of  $33,000.     H.  C.  Schneider,  owner. 

*Paines7'ille.  O. — It  is  reported  that  the  contract  to 
erert  an  edific  for  the  M.  E.  Church  has  been  awarded 
to   W.    F.    Milford,  of  Calumet,   at   $10,234. 

Canton.  O. — The  contract  for  the  new  parsonage*  of 
St.  Mpry's  IR.  C  Chnrrh  is  r^'norted  to  have  been 
swarded  to  J.L.  Van  Kirk,  1231  Worley  Ave.,  for  about 
$10,000.  

Cincinnati,  O.— It  is  reported  that  the  Sh'erth  Israel 
concTcgation  is  prenarinfr  to  erect  a  $75,000  synagogue 
3t  ReadintT  Road  and  Ridgway  Ave.,  Avondale.  eo  Stern, 
Pres.   of  the  congregation. 

Tohn  A.  Payne  is  renorted  to  he  planning  the  erection 
of  a  residence  at  Rosehill,  a  part  of  Avondale,  the  cost 
to   be    $25,000. 

J^nkintown,  Pa. — It  is  reported  that  the  stables  ad- 
ioining  the  residence  of  John  Wanamaker  at  T^nyden- 
hiirst.  which  was  r'-cently  destroyed  by  fire,  were  de- 
stroyed  by    fire   on   July  21. 

McDonald,  Pa. — It  is  stated  that  plans  are  being  pre- 
nared  for  a  residence  to  be  erected  for  Saml.  Shane  at 
a   cost  of  $20,000. 

*P'ttshHrcr,  Pa — S.  G.  B'alden<inerp'er  is  stated  to  have 
the  contract  for  the  A.  J.  Vilsack  residence,  to  he 
■="-'-nt'"^  on  North  Negley  Ave,  near  Bryant  St.,  at  a 
cost   of  $19,000. 

*Braddock,  Pa. — The  Hodder  Constr.  C-^.  '=  rp^iorted  +0 
^^ve  the  contract  to  erect  a  $20  oon  hrirk  anartment 
house    on    Talbot   Ave    for   Simon    C.    Collins. 

*OakIand.^  Pa. — John  Ehrlinger.  71  Vsn  'Rr->''rn  St.. 
Pittshurg.  is  reported  to  have  secured  the  contrRft  to 
erect  p  Krick  residence  at  Grant  Boul'*.  av^  T^nnvdon 
Ave.,   Oakland,   for  C.   A.  McFeely  to  cost  about  $20,000. 

.'^■^nftle.  JVash. — Plans  have  been  filed  for  a  2-storv 
adflition  to  be  erected  to  th"  Summit  apsrtment  ho<*'!'> 
which  will  cost  $35,000.  The  GaflFney  estate  is  the 
owner. 

*La  Crosse,  Wis — .Albert  T.  Gutzke,  323  S.  T6th  '=^. 
is  rer^orte^  to  have  s-cTred  the  contract  to  erert  an  edi- 
fice   for    the     German     Lutheran     Church     at    $12,000. 

SCHOOLS. 

Notes    Arranged    Alplwhetically    by    States. 

Livingston.  Ala. — School  bonds  amounting  to  $25,000 
are    reported    sold. 

Hon.  John  A.  Rogrers  is  renortpd  to  have  donated 
500  acf's  of  land  on  the  Trimble  PI.,  near  the  city,  as 
a  site  for  an  arfricuUural  school.  $100,000  will  he  ex- 
pended  in  buildings. 

Humphrey  Ark. — It  is  stated  that  a  $10,000  school  is 
to   be   erected   here. 

Coinna.  Cal. — A.  Harvey  Collins,  Sunerv.  Principal, 
writes  that  the  cittz'-ns  on  Jtily  t  vo*^'?d  to  Jcs'"*  *'^n.- 
noo  honds  fnr  a  high  school.  Dr.  J.  D.  Reed.  Clk. 
Bd.    School    Trus. 

Ontario^    Cal. — It    is    stated    that  bids    will    he    received 

until     Aug.     10    by    F.     S.    Allen,  archt.,    Pasadena,     for 

erecting    a    i-story    160x190    brick  high    school;    probable 
cost,    $40,000. 

Hartford.  Conn. — The  House  has  Passed  a  hil'  a^.. 
propriating  $25,000  for  the  erection  of  a  new  building 
at    t^he    Connecticut    School    for   Imbeciles. 

The  erection  of  an  addition  to  cost  $50,000  is  re- 
ported   under    consideration. 

*N^w  London,  Conn. — H.  R.  Douglas,  of  Grot""".  '"^ 
stated  to  have  secured  the  contract  to  erect  the  H'l-S'-r 
School,   including  plumbing  and  electric  lighting,   at   S7p.- 

NortUch.  Conn.— The  Bd.  of  Trus.  of  the  Connecticut 
Agric'iltural  College  propose  erecting  new  buildings  for 
th*"  D'-nartment  of  Horticulture.  In  all  there  are  5 
buildings    to    be    erected;     a    2-story    horticultural    build- 


*  Items    marked  thus  give   the  names  of  parties  awarded   con 
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ing,  40x70  ft.;  J  ^eenhouses,  each  75  ft.  in  length,  and' 
a    smaHer   greenhouse. 

Peoria.     III. — ^The     Bd.     of     School     Inspectors,     it     is 
stated,    has    accepted    plans    for    the    new    wing    at    the  ■ 
High    School,    which    is    to    cost    $30,000,    and    bids    for' 
the    construction    will    be    received    by    the    Bldg.    Com. 
-Aug.  2. 

'Champaipi,  111. — The  contract  for  the  erection  of  a 
school  at  Grove  and  Fifth  Sts.  4^  reported  awarded  to- 
Chas.   C.   Gwinn.     Contract  price,  $11,150. 

'Princeton.  Ind.-^A  contract  for  the  construction  of 
the  Sherman  School,  it  is  stated,  has  been  awarded* 
to    Sparks    &    Shaffner,    of   Princeton. 

'South  Bend,  Ind. — The  School  Bd.,  it  is  reported^ 
has  awarded  a  contract  to  E.  Burner  &  Co.  for  the 
construction    of   a   school    for   $31,239. 

Terre  Haute,  Ind. — It  is  reported  that  bids  will  be 
received  until  Aug.  5  by  the  Bd.  Trus.  Indiana  State 
Normal  School,  for  erecting  a  library  for  ^aii  school. 
J.  F.  Alexander  &  Son,  Archts,  Lafayette. 

Norway.  la. — The  citizens  are  stated  to  have  voted 
to  issue  $11,000  bonds  for  the  erection  of  school.  Ad- 
dress   Clk.    of    Bd.    Educ. 

Pittsburg,  Kan. — It  is  stated  that  bids  will  be  re- 
ceived until  July  jo  by  the  Bd.  Regents,  State  Nor- 
mal School  (L.  B.  Kellog,  Secy.),  at  Emporia,  for 
erecting  a  manual  training  school  at  Pittsburg.  Jphre 
E.    Stanton,    archt..    Topeka. 

Emporia.  Kan. — It  is  stated  that  bids  will  be  received' 
until  Aug.  1  by  the  Bd.  Regents.  State  Normal  School 
(L.  .B.  Kellog,  Secy.),  for  certain  repairs  and  restora- 
tion hi  walls  and  foundations  to  the  library,  main. 
building,  steps  and  veranda  at  State  Normal  School, 
Emporia. 

Owensboro .  Ky. — It  is  reported  that  bids  will  be 
received  until  July  31  by  the  Bldg.  Com.  (C.  G.  Herr, 
Chmn.),  Bd.  Educ,  for  erecting  an  8-room  school  at 
Grand    and    Hickman    Aves. 

Plaquemine.  La. — It  is  renorted  that  it  is  proposed 
to  replace  the  St.  John's  Free  Parochial  School,  re- 
cently destroyed  by  fire,  with  a  2-story  brick  structure 
to   cost   about   $15,000.    Rev.    Father    Holtgreve,   pastor. 

Portland,  Me. — It  is  reported  that  the  City  Treas. 
will   receive  bids  until  July  29   for  $55,000   school  bonds. 

Catonsville,  Md. — It  is  stated  that  a  $30,000  high 
school  is  to  be  erected   here  on    Frederick   Ave. 

Haverhill.  Maxs. — All  bids  on  the  heating  and  ven- 
tilating and  the  plumbing  work  for  the  manual  training 
school,  it  is  stated,  h:<ve  been  rejected  by  the  com- 
mittee, and   new   bids  will  be   received. 

Springfield,  Mass. — Both  boards  of  the  City  Council 
passed  on  second  reading  an  ordinance  authorizing  the 
City  Property  Com.  to  erect  a  4-room  addition  to  How- 
ard  St.    School   at  a  cost  not  exceeding  $16,000. 

•Bay  City.  Mich.— The  contract  for  erecting  Denison 
School  (biHs  opened  July  12).  has  been  awarded  to 
Jos.  McLean,  of  Bay  City,  for  $21  348:  heating  same 
to  Wilson  &  Wauless,  at  $3,300.  Architects,  Clark  & 
Hunger,    of    Bay    City. 

Houghton  Mich.— It  is  stated  that  T).  Fred.  Charlton, 
of  Marciuette,  has  been  eni'"<Ted  to  prepare  pjans  for 
the  librarv  and  museum  building,  to  be  erected  at  tne 
Michigan  'School    of  Mines,    at   a   cost    of    $75,000. 

St  Paul,  j\fin«.— The  Council  is  reported  to  have 
decided  in  favor  of  a  bond  issue  of.  *645,ooo  for  the 
erection  of  4  "ew  schools  as  follows:  Sixth  Ward 
school  cost.  $75,000.  exclusive  of  site  and  shall  ac- 
commodate 350  pupils;  the  East  End  building,  IJ"""""; 
exclusive  of  site,  and  to  seat  450  pupils:  the  Mechanic 
Arts  building,  nepr  the  present  site  of  the  Central 
high.  $200,000,  and  to  .seat  800  pupils;  the  West  End 
building,    $225,000,    and   to   seat    i.ioo    pupils. 

'Duluth.  MtBM.— Contracts  for  school  imnrovements 
are  stated  to  have  been  awarded  as  follows:  10 
Schlenes  &  Danplaise  to  construct  the  superstructure 
of  the  Madison  school  for  $21,870;  to  Stack  Bros.,  i;7 
W.     ist    St.,    plumbing    and    install    gas    in    the    Franklin 

^"^The  lowest  bid  received  for  installing  a  heating  plant 
in  Franklin  school  is  stated  to  have  been  submitted 
by  the  .American  Iltg.   Co.  at  $7,450. 

Newark,  N.  7.— Bids  will  be  received  until  Aug.  i  (re- 
advertisement)  by  the  Com.  on  Schoolhous-s  Bd  Educ 
(R  D  Argue  S^-cy.),  for  furnishing  material  jino  doing 
the  mason  and  firenroofingreouired  in  the  erection  of 
an  addition  to  the  Burnet  St.  School.  Frank  F.  Ward, 
Archt.,  239  Roseville  Ave. 

Ravena  N.  K.— Bids  will  be  received  until  July  3' 
by  T  H  Cochran.  Secy.  School  Bd.,  for  furnishing 
material  and  erecting  a  school.  Bids  to  be  submitted 
as  a  whole  or  separately  on  the  following:  Masonry 
carpentry;  roofing;  electric  work;  nlumhmg  and  heat- 
ing.     Fuller   &  Pitcher,   archts.,  95    State   St.,   Albany. 

Rochester.  N.  Y. — School  bonds  amounting  to  $7S.ooo 
have  been    sold. 

Brooklyn.  N.  F.— Bids  will  be  received  until  Aug  5 
by  C.  b:  T.  Snyder,  Supt.  School  Bldgs.,  N.  Y.  City, 
for  installing  heating  apparatus,  and  also  installing 
electric  elevators  in  the  office  and  storage  building  for 
the    Bd.    of    Educ,    Boro.    of    Brooklyn. 

Herkimer  N  Y. — It  is  stated  that  $35,000  school  bonds 
have  been  sold,  the  proceeds  to  be  used  to  purchase  a 
site  on   German   St.   and  erect  a  school. 

'Richmond  Hill,  L.  I..  N.  F.— The  following  are  the 
bids  opened  on  July  15  by  C.  B.  J.  Enyder,  Supt. 
School  Bldgs.,  N.  Y.  C.  for  general  construction,  etc, 
of  School  56,  Richmond  Hill,  Queens  Boro.:  F.  T. 
Nesbitt  &  Co.,  116  Nassau  St..  N.  Y.  City,  $175-729 
(■awarded  contract);  Thos.  McKeown.  $191,700;  Wm, 
Werner  $184,460;  P.  Gallagher,  $183,953;  Chas.  H. 
Peckworth,  $189,662;  Jas.  McArthur,  $187,000,  and  Thos. 
Cockerill    &    Son,    $183,300. 

'Brooklyn,  N.  Y. — The  following  are  the  bids  opened' 
on  Tuly  15  bv  C.  B.  J.  Snyder.  Supt.  School  Bldgs., 
X.  Y.  City,  for  general  construction,  etc.,  of  School' 
f^l.  Brooklyn  Boro.:  Richard  E.  Heningham,  $211,598; 
Kelly  &  Kclley,  Inc.,  $217,359;  P.  Gallagher,  156  sth- 
..Ave.,  N.  Y.  City,  $205,000  (awarded  contract);  Tohm 
Auer    &    Sons,    $214,670;    Wm.    Werner,    $219,880;    J.    & 


58 


1.   ManiafHl   Co..   «ji 


I.  MaraafMI  (.a.  f j>).90o:  r-  T.  Kesbilt  •  l.<k,  inc. 
^iC7«a:  Wb.  H.  Lath  Co.,  $ji9.ioa:  Geo.  F.'  Dri*- 
coC.    t4ift.n6,   and  Jas.    McArthor.   %usAi*. 


_  U  I.,  v.  r.—M.  E.  OConnor.  of  nrook- 
hra.  i*  MaM  lo  hare  srcnrcd  the  contract  to  erect  the 
It  raiM  hrick  achooi  at  abont  $«a,oeo.  not  including 
fctmling  aad   fonuahang. 

•C«itfM,  \'.  K.— Tfce  Secy.  St  Lawrence  UniT.  writes 
Ikat  tkc  lulraci  fw*  coostracting  comptele  building 
far  N.  Y.  Stale  School  of  .\griculiure,  St.  Lawrence 
Uan.  (hida  opttd  July  S),  ha>  been  awarded  to  The 
CVawnft    Coaatr.   Co..   of  Syraciae.    for   $75.47  >. 

JW/mv.  .«.  O. — Bids  win  be  rcceiTcd  until  .\uc.  8  by 
ikr  School  Bd.  (C  A.  Gee.  Clk.)  for  2  steam  heating 
■iaal^  I  lahiilli  and  ■  aectional.  not  to  be  leu  than 
M  mtlmmM^  «r  laigi  enough  to  heat  the  present  school- 
koaae;  4  roaaa,  joxjo  ft.,  haacnent  40x40  ft.,  and  1 
tela  10  ft.  wide,  rc^viria^  a6  radiator*  for  the  4  rooms 
mmd  J  halli.  .Ml  atcaa  pipe  leading  from  basement  to 
raaaa  (o  he  cwered  with  nbeitos  and  cement,  all  boilers 
to  he  CCTrered  with  aahnHn  and  bricked  up  over  boilers. 
AB  i«ius  to  ka*c  tlcam  cocfcs  in  all  main  pipes. 

roOry,  N.  D. — Bid*  will  be  received  until  Aug.  9  by 
IX  C  Hair.  Clk.  School  Bd..  at  the  First  Natl.  Bank. 
for  erecting  a  a-room  brick  school.  Wm.  Zimmerman. 
•rchl..  Saleld   BIk..   lliwM. 

*Wttk»urtm.  O.—A.  D.  Pe^lc.  Clk.  School  Bd., 
-writes  that  the  oootract  for  erectmg  school  (bids  opened 
Jaiy  ■•)  has  been  awarded  as  follows:  Brick  and  stone 
work  and  structural  steel  to  the  Buckeye  Churn  Co., 
SMaey.    O..     for    $ii.j9o:    balance    contract    to    J.     If. 

■  ■     Wapahoncta.   O..    ti9.68j. 


SmmduMtf.  O.—W.  E.  Carter,  Clk.  Bd.  Educ.  write* 
^■C  hads  will  be  received  on  July  29  for  heating. 
flaHMitg.  «s  piping  and  electric  wiring  addition  to 
7th    Ward  ^dMbL 

The  nouUacl  for  erecting  addition  to  7th  Ward 
School  (bida  opened  July  12),  has  been  awarded  to 
Laeens    Zorhach.    of   Central    Ave.,    for    }jo.20o. 

E*t"tf.  Ore.— The  Trus.  of  the  Divinity  School  ar« 
aaid  to  be  planning  the  erection  of  a  brick  and  atone 
htdMtac  to  caat  $30,000. 

'Prttidtnct.  K.  I. — Contracts  for  heating  apparatus 
in  several  schools  have  been  awarded,  according  to  re- 
ports, by  the  Coo.  on  City  Property  as  follows:  G. 
E.  HasUm  ft  Co..  147  S.  Main  St..  .Academy  Ave.. 
IJ.9M:  Benefit  St..  $2,920;  Charles  St..  S3. no;  Kill- 
ingly  St..  $i,.<;9;  Atwell's  .Ave.  Allen  Fire  Depart- 
BMSit  Sapply  Co.,  Friendship  and  Eddy  Sts..  Si. 748; 
Bcaeoo  A«c.  Tbos.  I.  Hudson,  is  Cranston  St,  $2,196; 
-CaHfomia  Ave.,  H.  B.  Smith  Co..  11  S.  Main  St.. 
$1,200;  Harris  Ave.,  $1,200;  Messer  St.,  $4,111;  Sis- 
aaa  St,  $1,200.  Eddv  St.,  J.  F.  Keenan,  42  Beacon 
St,  $i,aoo.  Ehnwood  Ave..  Cox  &  Stone.  $1,657.77. 
Peace  St.,  Cox  ft  Stone.  $3,968;   Ring  St.,  $1,281. 

Prot-Urute,  K.  /.—See  "Power  Plants,  Gas  and  Elec- 
trieily. 

Lrarf,  5.  Z>  — Bids  will  be  received  by  Carrie  M. 
Voaghl.  Clk.  Bd.  of  Educ.  until  .Aug.  i  for  furnishing 
Vid  iatlalliin  complete  blast  ^team  heating  and  ven* 
t  plaat*,  with  central  boiler  plant,  for  the  high 
vad  Assembly  Hall  buildings,  as  advertised  in 
The    Engineering    Record. 

Higkmivre,  S.  D. — Bids  will  b-  received  until  \.vj.   1  -• 
bv  the   Bd.    Regents    (Irwin   D.   Aldricb.   Secy),   at    Spca-- 
'ftah    for  erecting   a    bam.    sranary,    corn    cribs.    an.I    ex- 
house    and  an   employees'    house   Snd   nut*i-iir- down 
cqnipoiac  a   well   on  the  grounds   of  the   State   Ex- 
scat  raisB  ai  Highmure. 


S^artiik.  S.  D — Bids  will  be  rctrived  until  .Aug.  20 
hythe  Regents  of  Edoc.  (Irwin  D.  .Aldrich.  Secv.)  c->rt 
Cataract  Hotel.  Sioux  Kails,  for  the  comnletion  and  ciuin- 
lacas  of  the  main  hoilding  at  the  Spearfish  Normal  School. 
Joa.  Schwan.    Archt.  Sioux  Falls. 

Ahtriten.  S.  D. — OOcial  renoru  sute  that  bids  will  be 
received  imlil  Aug.  12  bv  the  Regents  of  Educ.  (Irwin 
D.  Aldrich.  Secy^  at  Socarfisb.  for  erecting  a  school 
oa  the  grounds  of  the  Northern  Normal  and  Indnstria/ 
School  at  Aberdeen.  W.  M.  Kenyon.  .Archt.,  Minne- 
apoHt,   Wan. 

*5Mrhrt//r.  Tti. — It  is  suted  that  the  contract  to 
erect  a  ta-room  brick  school  has  been  awarded  to  M.  M. 
Tumey.    of   Smithville,   at  $17,600. 

E^bWMs.  Vimk. — It  is  reported  thst  $jo,ooo  bonds 
bsve  been  voted  for  the  erection  of  an  ■8-room  school. 
Address  Ok.    Bd.   of  EdiK. 

♦Wor/eH.    Vm.—^.  J.    Lawler   ft   Co.,   of   Norfolk,    are 

stated    to    have    the  contract    for    tnatalling    a    modem 

systcaa   of  plnxhing  in    .Atlantic    City    School    No.    1.   at 
t'X 


Cm  Ct»m$*.  IVir.— Van  Ryn  ft  Tie  Gelleke.  of  Mil- 
waakcc.  are  slated  to  be  preparing  plans  for  the  State 
Normal  School  at    La  Crosse. 

WrH  AMs,  Wit.— It  is  stated  that  the  Bd.  of  Educ. 
ha*  adoatcd  plan*  for  a  school  to  cost  $18,000.  Ad- 
dress Clk.  of   the  Bd. 

Crrra  Bay.  Ifis.— lo*.  C.  IJewetlyn.  of  Chicago,  III., 
is  stated  to  be  preparing  plans  for  the  West  High  School, 
■  Ml*  is  to  cost  aboBt  $75,000. 

8*UU  Wu.—%.  C.  Uewdlyn,  of  Chicago,,  II.,  has 
prepared  plans  for  a  $100,000  high  school  to  he  erected 
at  this  place     Addres*  Clk.  Board  Educ. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

SoUi   Arrantrd    Alphabttically   by   Stalei. 

Vimcmnts.  InJ. — It  is  reported  that  lightning  on 
July  19  destroyed  the  Vincennes  garbage  reduction  works. 

Newtort.  Ky. — ^Th«  Bd.  of  Aldermen  is  reported  to 
liave  aoihoriicd  the  Supt  of  Pub.  Wks.  to  procure  bids 
for   the  dispossi  of   garhage. 

Brooklyn,  N.  Y. — Separate  bids  will  be  received  on 
contracts    1    and    2    until    Aug.     1     (rtadv^tiaement)    by 

-W.  Bensel.  Comr.  Street  Cleaning.  New  York  City. 
ior  fnmisbing  material  and  labor  required  for  the  final 
dkpositiaa    of    sll    ashes.    Mreet    sweepings    and    rubbish 

'm  the   Bero.   Brooklyn,   for  a  period   of   s   years,   begin- 

stfaas  the  sttb  of  Oct,    1907. 
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Ft.  SlxtT  To.- The  following  are  the  bids  opened 
on  July  17  by  Capi.  11.  B.  Hyer,  Constr.  Q.  M..  U.  s. 
A.,  for  conslrucling  a  garbage  crematory  of  12  tons 
capacity:  tewis  &  Kitchen.  Chicago.  $0,875;  W.  H. 
McCray,  Washington.  $3,562  (building  only):  Morse- 
Boulger  Co..  New  York.  $6,250;  Dixon  Eng.  &  Constr. 
Co.,    Toledo.    O..    $7.S«>.'; 

NEW  INDUSTRIAL  PLANTS. 

See  alto  Busintts  Buildings. 

Emtlry.  Ala.— J.  \V.  Barr,  Supt.  of  the  steel  plant 
division  of  the  Tennessee  Coal,  Iron  &  R.  R.  Co.  is 
stated  to  have  announced  that  that  company  will  build 
a  steel  mill  at  Ensley  with  four  100-ton  furnaces  each, 
the  contract  to  be  let  at  once. 

Rockford.  ///.—The  Redin.  Ekstrom  &  Co.  of  7th  St., 
are  said  to  be  contemplating  the  erection  of  a  machine 
shop  50x100  ft.   in  the  suutneast  end  of  the  city. 

U'aukegan,  III. — The  Com  Products  Refining  Co.  will, 
it  is  reported,  enlarge  its  glucose  plant  here  by  build- 
ing 20  reinforced  concrete  grain  tanks  at  a  cost  of 
about  $7s,ooo.  Each  will  be  about  20  ft.  in  diameter 
and  85  ft.  high,  with  a  capacity  of  about  20,000  bush- 
els   ea. 

Indian  Harbor,  /■</.— The  American  Steel  Foundry 
Co.'s  plant,  which  was  badly  damaged  by  fire,  it  is 
reported,    is    lo   be    rebuilt. 

Valley  Junction,  la. — The  Valley  Junction  Cold  Stor- 
age ft  Ice  Manufacturing  Co.  is  reported  formed  by 
E;  F.  Wagner.  H.  T.  Seyfert  and  W.  P.  Irwin  for 
the  purpose  of  constructing  a  plant  costing  about  $25.- 
000.  equipped  with  the  latest  machinery  for  the  mann- 
fKture  of  ice,  the  capacity  of  the  plant  being  about 
25    tons  a  day. 

Datenport,  /o.— If  is  stated  that  Frank  &  Co.  are 
having  plans  prepared  for  a  foundry  which  they  pro- 
pose  erecting   in    West    Davenport. 

Itkpeming,  Mick. — The  Detroit  Iron  &  Steel  Co.,  it 
is  reported,  has  decided  to  double  its  present  capacity 
of  350  tons  of  pig  iron  a  day.  The  enlarged  plant 
will  occupy  30  acres  of  grouncf,  and  construction  will 
be  surted  at  once.  D.  R.  Hanna.  of  Cleveland,  is 
Pres.  of  the  company,  and  Chas.  W.  Uaird,  Secy. 
and  Treas. 

J-'irgiHio.  Minn. — J.  J.  Wagenstein.  of  Dulutb,  is 
said  to  he  preparing  plans  and  specifications  for  the 
\'irginia  Machine  &  Foundry  Co.  for  a  building  130x40 
ft.  which  will  be  used  for  a  foundry,  machine  and  black- 
smith   shop.      The   boiler   room   will   be   25x32    ft. 

Dulnth,  Minn. — The  People's  Brewing  Co..  Rm.  400, 
Burrows  BIdg.,  it  is  reported,  has  awarded  the  contract 
for  the  construction  of  its  new  building  at  Oneota  to 
Bollinger  Bros.,  of  PitLsburg,  Pa.  The  building  will 
cost  $140,000,  which  cost  includes  both  the  building  and 
eauipping  of  the  plant,  but  not  the  stables,  office,  etc. 
Plans  and  specifications  arc  now  being  prepared  by 
Bollinger  Bros,  for  the  office  building.  The  buildings 
comprising  the  plant  proper  will  be  of  steel,  stone,  brick 
and  concrete  construction.  The  machinery  will  all  be 
electricallv  driven  by  individual  motors.  The  brew- 
house  will  contain  a  irs-barrel  kettle.  There  will  be 
two  150  h.-p.  boilers  and  two  40-ton  ice  machines.  Two 
40  k.  w.  generators  for  power  and  light  purposes.  The 
building  will  be  about  170  ft.  x  120  ft,  and  will  be  4 
stories  high  and  a  tower. 

Jersey  City.  .V.  /.— W^m.  R.  Hervey.  of  Far  Rock- 
away,  is  stated  to  have  accepted  plans  prepared  by 
Edw.  M.  Patterson  for  a  reinforced  concrete  factory 
50x100  ft,  whkK  he  will  erect  on  gth  St.  near  Hend- 
erson  St.   at   a   cost   of  about   $25,000. 

Cataiautfua,  X.  Y. — It  is  reported  that  about  $600,000 
will  be  exi>ended  by  the  Thomas  Iron  Co.  in  improve- 
ments to  its  furnaces  and  railroad  facilitties.  Work 
will  commence  at  once  on  a  stf>ck  railroad  leading  the 
Lehigh  Valley  line  lo  the  rear  of  the  furnaces  at 
Ilokendauqua.  It  will  run  on  a  high  trestle  and  will 
cost    $400,0000. 

Lyons,  A'.  Y. — The  New  York  Car  &  Truck  Co.,  of 
Kingston,  N.  Y.,  is  reported  to  be  considering  the  re- 
moval of  its  plant  to  Lyons.  The  concern  is  capitalized 
at  $2,500,000.  anad  manufactures  motor  trucks  tor  trol- 
ley cars,  motor  snowplows,  springs,  bolts  and  automo- 
ti!e*. 

Catlalia.  O.— The  Standard  Portland  Cement  Co.  is 
reported  incori>orated  to  erect  a  cement  plant  hert  to 
have   a   capacity   of  2,000  bbls.   per   day. 

Sydney,  O. — It  is  reported  that  the  plant  of  the  Amer- 
ican Steel  Scraper  Co..  which  was  badly  damaged  by 
fire   recently,  will  be   rebuilt  at  once. 

Canton  O.— The  United  Steel  Co.  is  reported  to 
have  decided  to  erect  a  new  addition  60x120  ft.  with 
new    machinery    at    a   cost    of   $50,000. 

Allegkeny,  Pa. — The  plant  of  the  Cream  City  Woven 
Wire    Co.    on    Rebecca    St.    is    reported    destroyed    by    fire. 

'Pittsburg.  Pa.—K.  C.  Wilcox  Co..  8  Wood  St., 
is  reported  to  have  received  the  contract  for  construct- 
ing a  4'Story  brick  manufacturing  plant  and  warehouse 
addition  on  Penn  Ave.,  near  25th  St..  for  the  Pitts- 
burg Screw  &  Doll  Co..  '25th  and  Lil>erty  Sts.  Rutan 
ft  Russell,  First  .National  Bank  Kldg.,  prepared  the  plans. 

Carlisle  Pa. — The  Itellaire  Shoe  Co.  is  reported  in- 
corporated with  D.  T.  Wistcr.  Pres.,  and  Chas.  B. 
Wagner.  Secv.,  to  construct  a  3-»tory  hrick  and  ce- 
ment block  lactory  on  W.  North  St.  A  part  of  the 
machinery  will  be  run  by  dynamos,  also  a  tioiler  in- 
stalled   which'  will    consume    the    gas    and    dust. 

Reading,  Pa. — Several  additions  are  to  be  made, 
according  to  reports,  to  the  Reading  Iron  Co.'s  plant. 
One  win  be  a  »*jckel  mill.  150x200  ft.  A  new  pit)e 
mill  for  the  manufacture  of  the  larger  sizes  of  wrought 
iron  pipe.  All  the  furnaces  are  to  b-  healed  by  gas. 
'The  size  of  pipe  to  be  made  will  range  from  6  to  18 
in. 

Aberdeen.  S.  P. — Armour  &  Co .  it  is  stated,  in- 
tends establishing  a  packing  plant  here  to  cost  about 
$500,000. 

Chattanooga,  Tenn. — Jas.  A.  Wiggs.  Jr.,  owner  of 
the  Southern  Car  Mfg.  &  Supply  Co.,  of  Beaumont, 
Tex.,  it  is  stated,  has  decided  to  remove  his  plant  to 
Chattanooga,  and  hat  enga;ced  Adams  8r  Alsup  to  pre- 
pare  the   plans    for    the   buildings   and    placed    a  contract 
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with  the  Converse  Bridge  Co.  for  the  steel  work.  A 
machine  shop  100x170  it.  will  be  built  at  once  and 
will  be  as  nearly  fireproof  as  possible.  >  othing  ex- 
cent  steel  and  concrete  will  be  used  ^^  the  structure 
evc;i  the  window  sashes  and  frames  will  be  of  gal- 
vanised   iron,    and    the    roof    of    tiling. 

3/i7t«iM*-.v,  »  w.— The  Peoples'  Pure  Ice  Co.  is 
stale  dto  have  filed  articles  of  incorporation  for  the 
purpose  of  establishing  an  artificial  ice  manufacturing 
plant  on  Kiver  St..  near  Juneau  Ave.  The  can  sys- 
tem and  best  machinery  will  be  installed.  Arthur 
U    Richards   is    reported    interested.         _ 

The  new  Federal  Rubber  Co.  which  recently  pur- 
chased the  assets  of  the  Milwaukee  Kubber  Co.,  it  is 
stated,  plans  to  increase  its  capital  from  $100,000  to 
$620,000.  Tlie  Federal  Co.  will  enlarge  the  present 
plant  and  build  additional  works  for  the  recovery  of 
rubber  from  rubber  waste  at  a  site  where  water  and 
good    shipping    facilities    arc    available. 

Cuba  City  W-'w.— Plans  are  reported  prepared  for  a 
mill  to  be  erected  in  Cuba  City  by  the  Vandeventer 
Lead  &  Zinc  Co.,  and  provide  for  a  so-ton  concen- 
trator. 

Hatmlton,  0«f.— Plans  are  reported  being  prepared 
by  Stewart  &  Witton,  of  Hamilton,  for  a  $75,000  build- 
ing  for   the   Canada   Steel   Goods   Co.,   Ltd.,   of   Hamilton. 

Chatluim.  Ont. — It  is  reported  that  the  by-law  to 
rant  a  loan  of  $20,000  to  the  Wolverine  Brass  Goods 
..ifg.  Co.,  of  Grand  Rapids,  Mich.,  was  carried  at 
Chatham,  Ont.  This  company  will  establish  a  plant, 
to  be  in  running  order  by  January,  1908.  They  will 
give    employment    to    100    workmen. 

Brockviile,  0«/.— The  Brockville  Mallea'ble  Iron  Co., 
it  is  stated,'  is  being  organized  in  Brockville  with  local 
capital.  The  directors  purpose  to  establish  a  plant  ca- 
pable of  reducing  either  5  tons  or  10  tons  of  castings 
daily. 

PeterboTO,  Ont.— The  Colonial  Weaving  Co.,  of  Peter- 
boro.  it  is  reported,  wilt  erect  a  new  factory  200x60 
ft.  and  install  machinery  costing  $3o,oqo,  provided  cer- 
tain conditions  are  forthcoming  from  the  city.  These, 
it    is    stated,    will    likely    be    granted. 

MISCELLANEOUS. 

Notes    Arranged    Alphabetically    by    States, 

*Piggott,  Ark.— Geo.  W.  Seitz,  Secy.  Dirs.  St.  Francis 
Drainage  Dist..  of  Clay  and  Green  Counties,  writes  that 
the  contract  for  constructing  ditches  (bids  opened  July 
16)  has  been  awarded  to  A.  V.  Wills  &Sons.  of  Maiden, 
Mo.,  at  10.44  cts.  per  cu.  yd.  Contract  for  levee  work 
not  yet   let. 

Arkansas  City,  Ark. — It  is  reported  that  bids  will  be 
received  Aug.  5  by  W.  K.  Meeks,  Co.  Clk.,  for  con- 
structing drains  and  ditches  in  Drainage  Dist.  No.  1, 
ai)proximately    600,000    yds. 

New  London.  Conn.- — Bids  will  be  received  by  Maj. 
Harrv  Taylor,  Corps  F^ngrs.,  U.  S.  A.,  until  Aug.  19 
for  dredging  at  mouth  of  Connecticut  River,  Conn.,  as 
advertised  in   The   Engineering   Record. 

Washington,   'D.    C. — Bids    will    be    received    until    July 

?o  by  the  Bureau  of  Supplies  and  Accounts,  Navy 
>ept.,  Washington,  D.  C,  for  furnishing  a  quantity 
of  naval  supplies  at  the  various  navy  yards,  etc..  as 
follows:  Portsmouth,  N.  H.,  Schedule  11 1 — 'Sheet  and 
angle  steel.  Schedule  1 1 6 —  Electrical  wire,  key  sockets. 
Boston,  Mass..  Sch,  107 — Bar  steel.  .Sch.  109— Brass 
bolts,  steel  bolts  and  nuts,  eyebolts,  hose  clamps,  files, 
screws,  etc.  Sch.  iii — Phosphor  and  rolled  bronze,  sheet 
copper  and  iron,  silver  and  wiping  solder,  bar  steel. 
.Sen.  112 — Asbestos  cement  and  packing,  etc.  Sch.  114 — 
Iron  pipe,  cocks,  valves.  Newport,  R.  I.,  Sch.  101  — 
Sewer  pipe  and  fittings,  extending  sewer.  Sch.  1 1 1 — 
Rolled  bronze,  brass  rod,  ebonite.  New  York,  N.  Y., 
Sch.  99— Gravel,  sand,  grit.  Sch.  102 — Iron  doors,  ven- 
tilators, etc.,  copper  gutter,  rails,  spikes,  etc.,  steel 
trusses,  cast-iron  i)ipe  and  specials,  hydrants.  Sch.  103 — 
Electrical  conduit,  wire,  and  supplies,  electric  light 
posts,  brick,  Portland  cement,  lime,  sand,  roofing  ma- 
t*Tial,  lumber,  ties.  Schedule  105 — Boiler,  feed  pumn, 
windlass.  Sch,  106 — .-\ir  hose,  galvanized  pipe.  Sc*i. 
108 — Railroad  track,  dump  cars.  Sch.  1 14 — Copper  and 
lead  pipe,  valves.  I^eague  Island,  Pa.,  Sch.  102 — Pur- 
chases, jacks,  tools.  Sch.  107— Sheet  brass  and  copper, 
bronze  rod,  hardware,  valves,  conner  pipe.  Washing- 
ton, D,  C,  Sch.  99^ — ^Electrical  cable,  curb  stone  nn- 
chine.  asphalt  paving  blocks.  Sch.  102 — Steel  balls,  steel, 
grease  cui)s,  brass  tubing,  Sch.  1 1 1 — Tool  steel.  Nor- 
folk, Va..  Sch,  87 — Construction  of  brick  magazine. 
Sch.  1 1,4 — 'Iron  pipe.  Charleston.  S.  C,  Sch.  104 — Mo- 
tor drive  outfits.  Sch,  105 — Fuel  oil  forges.  Pensa- 
cola,  Fla.,  .Sch.  96 — Creosoted  tics.  Sch.  97 — ^Electricil 
Hunplies,  vulcanized  rubber,  etc.  Sch,  98 — Steel  rivts. 
bolts  and  nuts,  packing.  Mare  Island.  Cal.,  and  San 
Francisco,  Cal.  Sch.  89 — Electrical  wire.  Sch.  90 — • 
Corutfated  sheet  steel.  Puget  Sound,  Wash..  Sch. 
88— .Submarine  telegraph  cable.  Portland  ceirrnt,  fir, 
c.  i.  pip-^  and  specials,  wrought-iron  pipe,  'i-^lvs,  hy- 
drants. Sch.  89 — Annunciators,  seai'chlight  m*rror.  Sch. 
91 — Pig  a-"'  Norway  iron,  bar  steel,  steel  floor  plates. 
Sch,  92 — I'ard'va'-e.  iron  chain.  Annli'"'ti'""s  for  nro- 
posals  should  designate  Schedule  desired  by  number. 
E.    B.    Uogers,    Paymaster-flen..   U.    S.    N.  ■       ' 

Key  West,  Fla. — Bids  will  be  received  until  Aug.  14 
by  Jas.  Knox  Tavlor,  Superv.  Archt.,  Washington,  D. 
C.  for  constructing  a  nrw  breakwater  wall  at  the  U.  S. 
M.arine    Hospital,    Key    West. 

Sai'annah,  (Jn. — Bids  wiP  be  recived  by  Lieut. -Col. 
Dan.  C.  Kinfjman.  Corps  Engrs,.  U.  S.  A.,  until  Aug. 
23  for  dredging  Skidaway  Narrows,  Ga.,  as  advertised 
in    The   Engineering  Record. 

Brunswick,  Ga.— Bids  will  be  received  by  Lieut.- 
Col.  Dan.  C.  Kingman,  Corps  Engrs.,  U.  S.  A.,  Savan- 
nah, until  Aug.  22  for  dredging  in  inner  and  outer 
harbor  at  Brunswick,  as  advertised  in  The  Engineering- 
Record. 

Hooppole,  111. — iBidft  will  be  received  until  Aug.  2  by 
the    Comrs.,    Drainage    Dist.    No.    1,    Township    r8.    Range 


en- 
re- 


ine    comrs.,    urainayc    Uist.    No.    1,    Township    r8.    Rar 
p    (A.   J.    Solida>;,   Chmn,).    for   the   deeoening   and    wid 
inff    of    the    main     ditch     in     said     drainage     district, 
((uirtng     the     removal     of     about     150,000     cu.     yds.     ma- 
terials.     F.   W.    Sears.   Engr..    Prophetstown. 
Richmond,  Jnd. — See  "Sewerage  and  Sewage   Disposal." 
Sibley,  /(/.Bids  will  be  received  bv  the  Bd.   of  Superv. 
of  Osceola   County  until    Sept.    10   for  the  construction  of 
an    open    ditch    requiring    about    103,000    cu.    yds.    excav  ^ 


'  Items   marked  thus  gvv4  tht  nam^s  of  parties  awarded   contracts. 
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as  advertised  in  The  Engineering  Record.  V.  A.  Burley, 
Co,   Aud. 

Nonhwood,  la. — It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  I  by  Iver  Iverson.  Jr.,  Co.  Aud.,  for 
constructing  a   ditch   and   tile   drain. 

Des  Moines,  la. — The  City  Council  on  July  17  in- 
structed the  Bd.  of  Pub.  Wks.  to  again  ask  for  bids 
on  the  improvement  of  Raccoon  and  Des  Moines  Rivers. 
Geo.    D.    Dobson,    City    Engr. 

Nezv  Orleans  La. — Bids  will  be  received  until  Aug. 
2   by   the   lid.   Comrs..   Orleans    Levee    Dist.    (T.    J.    Dug- 

gan,  Secy.),  Rm.  15,  Masonic  Temple,  for  construct- 
ing a  levee  and  revetment  on  Dublin  St.,  requiring 
about  90,000  cu.  yds.  earthwork  and  about  77,000  ft. 
B.  M.  creosoted  pine  lumber  on  7th  St.,  requiring  about 
100,000  cu.  yds.  earthwork;  also  same  place  until  July 
30   for   $175,000   Orleans  Levee  Dist.  bonds. 


Charles    Crawford,    Foster    Ave.    and    E.    i6th    St.,    a    85 
cts.,    b    $114,750;    O'Brien    Kros.,    Inc.,    54    South    St.,    a 
64  cts.,  b  $86,400. 

Bids  will  be  received  until  Au^.  7  by  Bird  S,  Cojer, 
Boro.  Pres.  on  the  percentage  bid  system  for  furnish- 
ing material  and  constructing  a  crib  bulkhead  on  the 
8th  Ward  Market,  bet.  36th  and  38th  Sts.,  2  Ave.  and 
New  York  Bay.  Engineer's  preliminary  estimate  of 
total  cost,   $156,934. 

» 

Nexv  York,  N.  Y. — The  following  are  the  bids  opened 
on  Jjily  17  by  Col.  John  G.  D.  Knight,  Corps.  Engrs.,  U. 
S.  A.,  for  dredging  in  Hudson  River,  price  per  cu.  yd., 
scow  meas. :  The  Newburg  Dredging  Co..  Newburg, 
24.9  cts.;  The  International  Contracting  Co.,  "17  Battery 
PI.,  29.8  cts.;  Maritime  Dredging  Co.,  78  Broad  St., 
29.5  cts.;  Morris  &  Cummings  Dredging  Co.,  17  State 
'    St..    37    cts. 

B'ids  will  be  received  by  the  Comrs.  of  Parks  (Moses 
Herrman,     Pres.)     for     furnishing    and    delivering    2,000 


„  l.\-  Morgan,  Ala.— The  following  are  the  bds  opened  on  July  12  by  Mai.  H.  Jervey,  Corps  Engrs..  U.  S.  A.. 
Mobile,  for  constructing  sea  wall  at  Et.  Morgan:  (a)  Chas.  Clarke,  Galveston,  Tex.  (recommended  for  award),  (&) 
Christie  &  Lowe,  171  La  Salle  St.,  Chicago,  III;  (c)  Walsh-McLellan  Contr.  Co.,  Mobile;  id)  Lane  Bros.  Co.,  Es- 
mont,   Va.  , 


43>ooo  cu,    yds.    excav..    sand,    etc.... 

19,000  cu.    yds.    concrete 

1,910  M    ft.    sheet    piling 

290  M.    ft.    sheet    piling,   creosoted. 
20,000  sht.    tons   riprap,    hand    placed. 

14,500  lbs.     iron     dowels 

1,750  lin.    ft.    drilling  for  dowels.... 
300  lin.    ft.   vitr.   pipe 


Totals       %332,224 


*a 

b 

$0.35 

$0.60 

7.38 

8.00 

38.00 

60.00 

66.50 

100.00 

4.14 

4.40 

.0725 

•OS 

■63 

.40 

•45 

•30 

$410,915 


$0.30 
1  5.00 

45.00 

75.00 

9.00 

.10 
.10 

.20 

$587,285 


d 

$0.48 

9.00 

50.00 

75.00 

5.00 

.06 

•  30 

•50 


$410,435 


Collinsion,  La. — The  contract  for  construction  work 
and  digging  canal  for  the  Coulee  Drainage  Dist.  is  re- 
ported to  have  been  awarded  to  Security  Constr.  Co.,  of 
Royal  Center,  O.,  at  12  cents  per  cu.  yd.,  including  the 
clearing  of  a  75-ft.   right  of  way. 

Ft.  St.  Philip,  La.— The  only  received  by  Col.  E.  H. 
Ruffner.  Corps  Engrs.,  U.  S.  A.,  Xew  Orleans,  on 
July  IS  for  constructing  sea  wall  at  Ft.  St.  Philip  was 
submitted  by  Christie  &  Lowe,  107  Camp  St.,  New 
Orleans,   for   $105,100. 

Lawrence,  Mass. — It  is  reported  that  bids  are  wanted 
by  Bellevue  Cemetery  Dirs.  until  July  30  for  the  con- 
struction of  a  concrete  receiving  vault,  reinforced  roof, 
stone  entrance,  50x50  estimated  cost,  $13,000.  Wm.  Lord, 
Supt. 

Detroit.  Mich. — The  following  are  the  bids  opened  on 
July  3  by  Col.  Chas.  E.  L,  B.  Davis  Corps  Engrs., 
U.  S.  A.,  for  dredging  at  Sect.  4,  Plan  B,  Detroit 
River,  about  3,500,000  cu.  yds.  (a),  price  per  cu.  yd.; 
(fc),  total:  G.  H.  Brcymann  &  Bros.,  Toledo.  O.,  a, 
25.5  cts.;  h,  $895,500;  Arthur  H.  Vogel,  Milwaukee, 
Wis.,  a,  26.5  cts.;  b,  $927,500;  Detroit  Dredging  Co., 
Detroit,  Mich.,  a,  30  cts.;  b,  $1,050,000;  Lake  Erie 
Dredging  Co.,  a,  30.5  cts.;  b,  $1,067,500;  Buffalo  Dredg- 
ing Co..  Buffalo,  N.  Y.,  a.  32  cts.;  b,  $1,120,000;  Great! 
Lakes  Dredge  &  Dock  Co.,  Chicago,  111.,  a,  35  cts.;  b, 
$1,225,000. 

Bids  were  opened  same  time  and  place  for  hire  of 
dredging  plant  for  use  in  .Mpena  harbor,  and  M.  Sul- 
livan,   of    Buffalo,    bid    for    this   work    $25    per   hour. 

Fergus  Falls.  Minn. — The  Co.  Comrs.  are  reported  to 
have  decided  to  order  the  construction  of  a-  ditch  in 
Eastern  and  Effington.  and  bids  will  be  received  early 
in  Aug.  About  45,000  cu.  yds.  earth  will  be  removed; 
estimated  cost,   $8,319. 

St.  Paul,  Minn. — .\n  appropriation  of  $1,600,000  for 
the  improvement  of  the  Missouri  River  is  reported  recom- 
mended by  Capt.  E.  Schulz,  Engr.  in  charge,  in  his  an- 
nual report  to  Gen.  A.  MacKenzie.  He  also  asks  for 
$250,000  to  maintain  improvements  between  the  mouth  oS 
river  and  Sioux  City  and  $100,000  between  Sioux  City 
and    Ft.     Benton. 

Kansas  Citv,  Mo. — Bids  wi!!  be  received  until  July 
30  by  the  Bd.  Pub.  Wks.  (Everett  Elliott,  Secy.)  on 
vacuum  cleaning  system  and  2  direct-connected  electric 
elevators    for  the   general    hospital,    24th   and    Locust    Sts. 

Ft.  Omaha.  Neb.  —  Bids  will  be  received  until  -\ug. 
8  by  Maj.  Thos,  Cruse,  Q.  M.,  Army  Bldg.,  Omaha, 
for  constructing  a  balloon  nou.se,  a  hydrogen  gas  house 
and    wireless  .telegraph    station   at    Ft.    Omaha.  ^ 

Portsmouth.  N.  H. — Bids  will  be  received  until'  Aug. 
10  by  R.  C.  Hollyday,  Ch.  Bureau  of  Yards  and  Docks, 
Navy  Dept.,  Washington,  D.  C,  for  filling  in  back  of 
quay  wall,  navy  yard,  Portsmouth,  as  per  specification 
No.   1550.      Est.  cost,  $42,000. 


'Irvine,  Ky.- 


cu.  yds.  broken  stone  of  trap  rock  and  2,000  cu.  yds. 
screenings  of  trap  rock  (No.  3,  1907)  for  parks,  Boro. 
of  the  Bronx. 

Bids  will  be  received  until  Aug,  6  by  J.  A.  Bensel, 
Comr.  of  Docks,  for  furnishing  material  and  building 
a  new  pier  at  the  ft.  of  James  SI.,  and  for  preparing 
for  and  buildng  a  new  bulkhead  platform  easterly  from 
Boro.  Manhattan,  as  per  contract  No.  1085. 
said  pier,  between  James  SI.   and  Oliver  St.,   East   River, 

Albany,  N.  Y. — F.  C.  Stevens,  State  Supt.  Pub.  Wks., 
writes  that  no  bids  were  received  on  July  18  for  arch 
culvert  or  aqueduct  at  Durhamville,  near  the  city  of 
Oneida. 

Governors  Island,  N.  Y.  H.,  N.  K.— Bids  will  be  re- 
ceived by  Lieut.-Col.  W.  L.  Marshall,  Corps  Engr., 
U.  S.  A.,  N.  Y.  City,  until  Aug.  26,  for  furnishing 
material  and  building  an  embankment  at  Governors 
Island,  N.  Y.  H.,  as  advertised  in  The  Engineering 
Record. 

Cincinnati,  O. — The  Park  Comn.  is  reported  to  have 
formally  asked  the  Bd.  of  Pub.  Service  to  petition  Coun- 
cil for  $100,000  for  the  construction  of  a  parkway 
between    Burnett  Woods   and    Eden   Park. 

The  following  are  reported  to  be  the  bids  opened  on 
July  18  by  Lieut.-Col.  T.  Rossell,  Corps  Engrs.,  U.  S.  A., 
for  constructing  dam  of  concrete,  etc.,  at  head  of  Brown's 
Island,  Ohio  River:  P.  C.  Tennur,  Louisa,  Ky.,  $55,006, 
and   J.    C.    Thomas,    of  Bellaire,    O.,   $74,614. 

*Clei'eland.  O.— The  Buckeye  Constr.  Co.,  of  Cleve- 
land, has  secured  contracts  for  repair  of  jetties  as  fol- 
lows (bids  opened  June  20  by  Lieut.-Col.  C.  McD. 
Townsend),  Port  Clinton  harbor,  1,800  tojis  heavy  rip 
rap  stone,  $1.85.  and  200  tons  small  rip  rap  stone,  $1.65, 
and  in  Vermillion  harbor  2,500  tons  pavTng  stone,  $2.80; 
3,500  tons  heavy  rip  rap  stone,  $1.80;  300  tons  small 
rip  rap  stone,  $!•,  and  650  lin.  ft.  preparing  old  jetties, 
$3- 

*The  following  are  the  bids  opened  on  July  5  by 
Lieut.-Col.  C.  McD.  Townscend,  Corps..  Engrs.,  LT.  S.  A., 
for  800,000  cu.  yds.  dredging  in  Cleveland  harbor  (price 
given  per  cu.  yd.):  Daly  &  Hannan  Dredging  Co., 
Ogdensburg,  N.  Y.,  17.5  cts.;  G.  H.  Breymann  &  Bros., 
Toledo,  22  cts.;  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago. III.,  13.95  cts.  (awarded  contract);  Graves  & 
Stephens,  Cleveland,  O.,  15.5  cts.,  and  Great  Lakes 
Dredging  Co.,    Buffalo,   N.    Y.,   22   cts. 

Panama. — Bids  will  be  received  until  Aug.  2  by  D.  W. 
Ross,  Genl.  Purchasing  Officer,  Isthmian  Canal  Comn., 
Washington,   D.  C,   for  furnishing  dump  cars. 

Bids  win  be  received  until  Aug.  12  by  1).  W.  Ross, 
Cenl.  Purchasing  Officer.  Isthmian  Canal  Comn.,  Wash- 
ington, D.  >„.,  for  furnishing  3  steel  dump  cars,'  as  per 
circular  No.  380. 

Harrisburg,  Pa. — Gov.  Stuart  is  reported  to  have  ap- 
proved the  application  of  the  Pure  C)il  Pipe  Line  Co.,  in 
which    ex-Senator    Lewis    Emery,    Jr.,    is    said    to    be    in- 


A.,     Cincinnati,    O.,    for 


-Bids  were  opened  on  June  4  by  Maj.  J.  G.  Warren,  Corps  Engrs.,  U.  S.  __  , 
constructing  Lock  and  Dam  12,  Kentucky  River,  near  Irvine,  Ky.  Figures  were  submitted  on  two  plans,  and  the  fol- 
lowing are  the  totals  of  bids  on  both  plans,  also  the  detail  bids  on'  Plan  1 ;  (o)  Sheridan-Kirk  Contract  Co.,  (Cin- 
cinnati, O.,  Plan  1,  $406,393;  Plan  2,  $447,429.  (fc)  The  HoUerbach  &  May  Contract  Co.,  Evansville,  Ind.,  Plan  i, 
$412,352;  Plan  2,  $451,112,  (c)  Mason,  Hanger  &  Coleman  Co.,  Richmond,  Ky.,  Plan  i,  $496,780;  Plan  2,  $545,875. 
(d)  H.  E.  Talbott  &  Co.,  Dayton.  O.,  Plan  i,  $395,669;  Plan  2,  $434,329.  (e)  Bates  &  Rogers  Construction  Co., 
Chicago,  III.,  Plan  1,  $514,222;  Plan  2,  $563,347.  If)  Ohio  River  Contract  Co.,  Evansville,  Ind.,  Plan  i,  $381,309 
(awarded  contract);  Plan  2,  $417,469. 
Plan   I— 

88,000  cu.  yds.   earth   excav 

200  cu.  yds.  rock   excav 

62,000  cu.  yds.  embankment   

1,800   cu.   yds.   ballast    

35,450  cu.   yds.    concrete    

2,300  cu.yds.    paving    

1 ,000  tons    Derrick    stone 

1,200  scj.   yds.    riprap    

37,800  bbls.    cement   

12  M.    ft.    B.    M.    timber 

50  M.   ft.   B.   M.   shoring 

3 1 0,000  lbs.    iron    and    steel V 

45  lin-    ft.    gages 

175   lin.    ft.    drains 

2,500  lin.    ft.    fencing 


$0.58 

2.00 

•40 

2.24 

5.30 

9-75 

1.70 

2.75 

2.14 

80.00 

60.60 

.08 

"    2.00 

■  75 

•375 


b 

$0.30 

3.00 

.30 

2.50 

6.40 

6.00 

3. 00 

3.00 

2.50 

125.00 

50.00 

•OS 

3.00 

.50 

•30 


$0.70 
4.00 

.55 
2.50 
7-15 
6.00 
3.00 
2.00 
2.30 
100.00 
60.00 

.10 
t.oo 

•30 

•35 


d 

$0.45 

2.50 

.45 
1.70 
5.50 
7-50 
3.00 
2.50 
2.10 
100.00 
40.00 

•075 
300 

•25 

•15 


$0.5? 

4.00 

.50 

2.60 

8.15 
7.00 
2.50 

2.00 

2.35 

65.00 

55.00 

.08 

2.00 

1. 00 

.80 


$0.35 
2.00 

•  47 

1-35 

5-00 

6.50 

2.50 

2.50 

2.40 

100.00 

100.00 

•07s 

2.00 

■  45 

.20 


Brooklyn,  N.  Y. — The  following  are  the  bids  opened 
on  July  18  by  the  Dept.  of  Parks.  N.  Y.  City,  for  fur- 
Tiishing  material  and  constructing  rip-rap  sea  wall  along 
Bay  Ridge  Parkway,  from  Wakeman  PI.  to  Ft.  Hamil- 
ton Ave.,  Boro.  of  Brooklyn,  (a)  price  per  ton  for  135,- 
000  tons  rip- rap.  (b)  totals:  Bruker  Contr.  Co..  21  and 
24  State  St.,  ft  83  cts..  fc  $M2.o5o;  K.  W.  Catlin  Contr. 
Co.,    307   Washington   St.,  Bklyn.,   a   83  cts.;   b   $112,050; 


terested  for  a  new  pipe  line  through  the  southern  tier  of 
counties.  According  to  the  survey  the  line  is  to  start 
in  Henry  Clay  Township.  I'ayette  County,  and  to  end 
at  Marcus  Hook,  on  the  Delaware  River,  traversing 
Fayette.  Somerset.  Bedford,  Fulton.  Franklin,  Adams, 
York,  Lancaster.  Chester  and  Delaware  Counties.  The 
anplication  was  made  at  Philadelphia  by  Michael  Mur- 
phy,   I'res. 


Philadelphia,  Pa.— Bids  will  be  received  by  Maj.  J.  C. 
Sanford,  Corps  Engrs  .,U.  S.  A.,  Philadelphia,  until  Aug. 
12,  for  dredging  in  Delaware  Bay,  at  Pcrrwig  Bar,  as 
auverlised  in  Tne  Engineering  Record. 

A  permit  has  •  been  granted  to  W.  W.  Lindsay  & 
Co.,  Harrison  Bldg.,  to  erect  for  the  city  a  structural 
steel  and  reinforced  concrete  coal  elevator  23x34  ft., 
with  a  coal  pocket  and  trestle  for  coal  cats  and  steel 
coal    bins    at    the    Torresdale    filtration    plant. 

Block  Island,  R.  1. — The  following  are  the  bids  opened 
on  July  17  by  Lieut.-Col.  J.  H.  Willard,  Corps.  Engrs.. 
U.  S.  A.,  Newport,  for  dredging  in  Block  Island 
(price  given  per  cu.  yd.:  J.  S.  Packard  Dredging  Co., 
425  Angell  St.,  Providence,  R.  I.,  40  cts.;  Chas.  M, 
Cole.  Fall  River,  Mass.,  38  cts..  and  luarlltme  Dredging 
Co.,   78   Broad   St.,   New  York,   N.   Y.,  39^   cts. 

Galveston,  Tex. — Bids  will  be  received  until  Aug.  16 
■by  Capt.  John  C.  Oakes,  Corps  Engrs.,  U.  S.  A..  Gal- 
veston,   for  jetty   work  at  mouth    of    Brazos    River,   Tex. 

Norfolk,  Va. — The  following  are  the  bids  opened  o« 
June  29  by  Maj.  Jos.  E.  Kuhn,  Corps  Engrs,,  U.  S.  A., 
for  dredging  harbor  at  Norfolk,  about  7,600,000  cu.  yds. 
(price  given  per  cu.  yd.):  American  Dreding  Co.,  Phil* 
adelphia.  Pa.,  7.4^  cts.;  Maryland  Dredging  &  Contr. 
Co.,  Baltimore,  Md.,  7.5  cts.;  P..  Sanford  Ross.  Inc., 
Jersey  City,  N.  J..  12.24  cts.;  Norfolk  Dredging  Co., 
Norfolk.  Va.,  11.75  cts.;  Morris  &  Cummings  Dredg- 
ing Co,  New  York,  N.  Y.,  9  cts.;  Coastwise  Dredging 
Co.,  Norfolk,  Va.,  7.1  cts.  (lowest  bidder),  and  Stand- 
ard Dredging  Co.,   Wilmington,   Del.,  8.2  cts. 

*The  Bd.  of  Control  is  reported  to  have  awarded  con- 
tract to  the  Trussed  Concrete  Steel  Co.,  403  Wilson  Bid., 
Baltimore,  Md.,  for  the  trussed  steel  bars  to  be  used  in 
improving  Little  Creek  dam,  for  which  $18,000  has  been 
appropriated. 

Seattle,  Wash. — The  following  the  the  bids  opened  on 
July  12  by  Maj.  H.  M.  Chittenden,  Corps.  Engrs.,  U.  S. 
A.,  for  dredging  (a)  Grays  Harbor,  12,000,000  cu.  yds.; 
ib)  Wellapa  River,  84,000  cu.  yds.  (price  given  per  cu. 
yd.):  Puget  Sound  Bridge  &  Dredging  Co.,  Seattle,  a 
16.9  cts.,  b  26.9  cts.;  Richmond  Dredging  Co.,  San  Fran- 
cisco, Cal.,  a  18.75  cts.,  b  31  cts.;  North  American  Dredg- 
ing Co.,  San  francisco,  (Tal.,  a  15.5  cts.,  b  26  cts, ;  In- 
ternational Contract  Co.,  .Seattle,  a  19.3  cts.,   b  2  .27  cts. 

Bremerton,  Wash. — Bids  wiUbe  received  at  the  Bureau 
of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C, 
until  Aug.  24  for  constructing  a  concrete  quay  wall  at 
the  Puget  Sound  Navy  Yard,  Bremerton,  Wash.,  as  per 
Specification    No.    1 55 1 . 

Ashland,  Wis. — Press  reports  state  that  the  Chicago 
&  Northwestern  Ry.  Co.  (E.  C.  Carter,  Ch.  Eng.,  Chi- 
cago. 111.)  will  nonstmct  an  ore  dock  in  Ashland  this 
winter  to  cost  about  $500,000. 

Peterboro,  O'nt. — Bids  will  be  received  until  Aug.  7 
by  Alex.  J.  Grant,  Supt.  Engr.,  Trent  Canal.  Feterooro, 
for  the  works  connected  with  the  construction  of  Mec. 
5.   Ontario-Rice   Lake   Div,    of  the   canal. 


PROPOSALS  OPEN. 

For  Proposals  see  Pages  70,  71,  72,  73  and  74. 


WATER. 


Jul.    29. 

Tul.  31. 
Aug.  I. 
Aug.     I. 

Aug.  I. 

Aug.  I. 

Aug.  1 . 

.Aug.  1. 

.■\ug.  2. 

Aug.  3. 

Aug.    3. 

Aug.  3. 
Aug.    s. 

Aug.    s. 

Aug.  5. 
Aug.  5. 
Aug.    6. 

Aug.  6. 
Atic.  6. 
Aug.    7. 

Aug.  8. 
Aug.  8. 
Aug.    9. 

.\ug.  12. 

.\ug.    12. 

.yog.  13. 

Aug.    19. 

Aug.  20. 

Aug.  21. 

Aug.  21. 
Aug.  ^2. 

Aug.  — 
S«p.      4- 

Sep.     8. 

Sep.   14. 


S«cba. 

..Jul.    13 


Filters,  West  Point.  N.  Y 

Adv.  Jill.    13   to   zy. 
Water  wks..  North  Battleford.  Si»k Jun.  aa 


13 


27 


27 
'3 


Water    works,    Graham,    Tex Jul. 

Mains,  Jamestown,  N.  Y Jul. 

Adv.  Jul.    13   to  27. 

Canal,     Mjlncr,    Idaho Jul. 

Vvatei     works,    Bradshaw,    Neb Jul.    20 

Water   works,    Cheweiah,   Wash Jul.    20 

Pump  engine,  Gloucester  City.  N.  J.... Jul.    27 

t'ipe   hydrants,    etc.,   Withee,    Wis Jul.    27 

Meters   and  connections.   Norwood,   O..Jul.    20 

.Adv.   Jul.   20,   2y. 
Water  wks.,   Chesterton,   Ind Jul. 

Adv.    Jul.    2y. 

Mains.    Newark,    Del Jul. 

Reservoir,  etc.,  Ft.  Adams,  R.  I Jul. 

Adv.  Jul.   13  to  27. 
Pump    engine   for    sale,    Sandusk,,   O. ,  Jul. 

Adv.  Jul.  6,  13. 

Boilers,    Wahpeton,    N.    D Jul. 

System  at  Poor   Fam,  Decorah,   la.... Jut. 
Dams,    New    York,    N.    Y Jul. 

Adv.  Jul.  6  to  27. 

Systaai,   Spe«d,   Mtss Jul. 

Main  extension,    Cherokee,    la Jul. 

Filter   plant,   Steelton,   Pa >Jul. 

-Adv.    Jul.    20,   27. 

W«n,    Catflbaa    Sprinrs.    Ga Tul. 

Pumping  plant.  Long  Island  Citv,  N.  Y.Iul. 
Fir»r«!*«   plant,   ft.   Hancock,  N.   J Jul. 

•Adv.    Jul.    13    to    27. 

Water   works.   Belle  Plaine,   Minn Jul. 

Well.  Highmore,  S.  D Jul. 

RMerTMr,    Columbus,   O Jul. 

Filter  plans,  S^cramentQ.  Cal Jon. 

A*itv.    Jun.     I    to     15. 
Water  "wks..   Russellville,   Ark J\A. 

.Adv.   Jul.    13  to  27." 

Dam  and    tunnel,    Springfield,    Mass.... Jul.    27 
Adv.   Jul.   27. 

Well  strainer.  Ft.  Hancock,  N.  J Tul. 

Filters  and  pipe  exten.,^  Philadelphia,  Pa.Jul. 
Adv.    Jul.    27. 

Watar  wks.,   Kackingham,    N.  C .June.  19 

Mauling,   and    lajnng   pipe,  NewOrleans. 

La.     Adv.   Jun.    29  to   Jul.   27 Jun 

Pump     engine,    boilers,    etc.,    Louisville, 

Ky.    Adv.  Jul.  27 Jul. 

Valves   and  gates,   Manila,   P.   I Jul. 

Adv.    Jul.    27. 
Pump  station,  Foteaa,  Ind.   Ter Jul.    13 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Jul.  30.  Sharon,    Pa Jul.  20 

Jul.  30.  Napoleon,    O ; Jul.  so 

Jul.  30.  St.    George,    S.    I Tul.  20 

Jul.  30.  Wilmington.     Del Tul.  27 

lul.  30.  Toronto.    Ont Jul  27 

liil.  31.  North    Battleford,    Satk Inn.  ja 

lul.  31.  Eureka,     Kan Jul.  g 


27 
■3 


27 
27 


20 


27 
27 


29 


27 
27 


*  Items    marked   thus  give   the  names   of  parties   awarded   contracts. 
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^^ 

Awg.    1. 

Aag.    I. 
AiW- 
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SwrtCToTw."  V 


Y... 


Jul.     »7 

}<il.    »7 

,'nL    »7 


•"I'M.    »» 


Aas.  X. 

Aaas-  ^ 

Aar  J. 

Aac  3. 

Anc.  J. 

Anc.  V 

Aat.  $. 

An*.  ». 

Aur  5- 

A<i«.  s. 

Aat.  s- 

Ai«.  s- 

Aac-  V 

A«».  5. 


Aac.  C. 
AiW.  & 
Aas.  6- 
Aac.  & 
Aac-  7. 
Aa*.  S. 
Aa«.  SL 
Aa«.  ♦• 
Anc  lo. 
Aa«.  li, 
Aac.  >4- 
AB«.  IS- 
Aas.  15- 
Aas.i& 
Abs-  jo. 
Aas.  JO. 
Ai».    — . 


Sep.  II. 


Tocus.  Mr. 
Braat,  lad.   .... 
BeUrnlle.    IB.     . 

ManUkM,    Wte.    JnL 

Scondsk.   Pa.    ,  aL 

lUhsu    Chy.    Mo j uL  »7 

.New  Haven.  Coon ,  ul.  »7 

Aautodam.   N.    Y aL  m 

Yeoasaovn.   O. ul.  17 

Aostin.   Minn ul.  rf 

WeitficM.   Ma».     .\€lv.  Jul.    »? Jul.  »7 

New  Brmb,  U.    Adv.  JuL  ij.  ao Jul.  13 

Manhowoc     Wis.     Ji*.  »7 

OljMiiia.  Wash.    Adv.  JnL  6  10  Jo Jut  o 

naiabcU.  N.  J.    (a  prap.1 Jul.  13 

Adv.  JnL    13. 

Wmfirld.  X.  J Jul.  i7 

Sununrrvillc,  S.  Y Jul.  »7 

CohuBboa.    Ind.    Jul.  ij 

Craad  Korka.   N.    D Jul.  ao 

Nocth  MUwankce.  Wia Jul.  ao 

■(ivcr  Fomt.  IIL   jnl.  ao 

Uraacc.  X.  J J"'-  '7 

Alexaadna,    La.    Juiu  ^ 

AdT.  Jon.  a6  to  Jnl.  au. 

Morm,    Minn.     JuL  ao 

X«w  York,  X.   Y •    •J'"'-  »Z 


*i«r™      «w«K,     ... 

Trcnlaa.  N._J.. 
Oordand, 
Iron   River, 
Bloaaafeld.   Ind. 
Green  l/») 
Riduond. 


I.  >i.  j ;. }al. 

nd,    O •.••.••.' jot 

iver,    Mich Jul. 

ield.    Ind.     Adv.  JuL    13 JuL 

Ii»y.  Wia.     .\dv.  Jul.  a7 Jul. 

od.    Ind Jul. 

Marahficld.  Wia.   Jul. 

Madison.   S.    U .....Jul. 

Ltaiatoan.    Mont.    Jul. 


Caflsdca.   Arte 


Jul.    ao 


.^lkadeI|lhia.  .\rk.    .Adv.  JuL  27 JuL    27 

~     ■         ■     ~ Jul.    27 


Csiscinnati,  O. 
Cleveland.  O. 
Evanaville.    Ind. 


laL    »» 


ul.     27 

ul.    37 

.  N.  C Jun.  29 

Eaiooion.   Ga.    Ai>r.   it 

Alton,    m.    Inn.     ■ 

Xew  Orleans.  La.    .Adv.  JuL  6  to  17 Jul.      6 


BRIDGES. 

Clarion,    Pa.     JuL    ao 

Harailion,    O JuL    20 

kbcnabarf.    Pa Jul.    ao 

lilfin,   O.    JuL    ao 

\» aterbury.  Conn Jul.    27 

Hatncaburf.   Misa.    s.Jul.    13 

Glencoc.    Ill Jul.    20 

St.  Catherine,   Ont. Jul.    27 

Woodland.   Cal Jul.    13 

xilliaaMport,  Pa.    Jul.    20 

Eaat  St.   Lotria,  lU.    JuL    20 

Sannvhin,    La.    JoL    20 

Franklin,    La Jul.    27 

Portland,  Colo J«R    20 

Findlay.    O Jul.    ao 

Washington    C.    H.,   O JuL    20 

OeveUnd.  O.   Jul.    20 

SbeOmoath,  Man.  JuL    20 

Cohnabaa.    O JuL    13 

TMfcaoB,   O.    JuL    20 

Roate,  Ga.    JuL    13 

New   Bern,   N.  C JuL    ao 

Troy,    O JuL    ao 

Tipton.  Ind.   JuL    27 

Scnatobia.  Miaa.    Jul.    27 

Carrvllton.  O Jul.    27 

Greenwood,  Miaa.   Jul.    27 

Cbillicoche,  O. Jul.    27 

Middlcborc.    Ind Jul.    27 

Atchison.   Kan.    Jul.    27 

Covinston     Ind.    , Jul.    27 

Warsaw,   Ind.    JuL    27 

New    Alhanv.    Ind luL    ao 

Hambarf,   Pa.   JuL    27 

Cleveland.    O Jul.    20 

I.Voolcland.  IX  C.    Adv.   lul.   27 Jul.    27 

Sabatructnre,  Chicafo.  III.    Adv.  Jul.  27. Jul.    27 

Saperstmcttire.  Chicafo,  III Jul.    27 

Adv.  Jul.  27. 

San  Joan,   P.   R Jnl.    20 

Saatiato.  Chile   JuL    13 

PAVINO  AND  ROAD  MAKING. 

Aahland,    Ore.     Jnl.    ao 

Uea  Motnea.  la.    ..; JuL    13 

Hd.    JuL    13 

Jul    13 

la.    Jul.    ao 

I.    Jul.    ao 

,  DeL    JuL    ao 

St.    Gcorae,    S.    I JnL    ao 

Ncwanc,  N.    T,    ■...•■■«•.«■•■.. ......Jnl.    Jo 

Sew   York,   N.  Y JuL    27 

Wilmington,   Del JuL    37 

Eaat  St.  Louis,  III TuL    37 

Defiance    O Jnl.    37 

Sharon,   Pa.    : JuL    37 

Toronto,  Ont.  • JnL    37 

Marion.  O JnL    37 

Ft.  Grcfaie.  R.  L   laL    ao 

Bahimorr,    Md. TaL    37 

Killingly,  Conn. JnL    37 

Defiance.  O JnL    ay 

Sollon.    W.    \'a , JuL    37 

BclWvitW.     IIL .Jao.  If 

Bndaon,     Mich. ..Jna.  |( 

Cawlfn.   N.   J Apr.  M 

flreencastle.    Ind.    Jan.  af 

Green^imrc.  Ky. JuL    13 

Ratnniv.    N.   J.. TuL    13 

Brooklyn.    N.    Y JnL    37 

Kansas  (itv.   Mo. IbL    37 

New    Philadelphia,  0 1 TuL    37 

Qncinnari.   O .TaL    I J 

Roselle  Park.  N.  J JnL    27 

Wilminaton,     Del Tnl.    27 

Central  Cily.  Colo.  Jul.    37 

New  Brenwn^  O.    Ad^.  JaL  13,  30 Jnl.    13 

Greemrllle.  CI.    Jnl.    30 

WilHaanport.   t'a.     Adv.   Jul.  30,  27... JnL    20 

St.  CMrarille,   O JoL    30 

Mnmip  VNat.   wris.   ..,.....*«.'i»*....Tttl.    ao 
Yoon^ton,    Ohio    JuL    37 


Aug.  5. 
Aug.  5. 
Aug.  s. 
Aug.  5- 
•Aug.  s. 
-Aug.  5. 
■\u(t.  5. 
.Aug.  5. 
Aug.  5. 
Aug.  J. 
.Aug.  5, 
.Aug.  5. 
.Aug.  5. 
.Aug.  5. 
■Aug.  5- 
Aug.  6. 
Aug.  6. 
Aug.  6. 
.Aug.  6. 
Aug.  6. 
y\ug.  6. 
Aug.  6. 
Aug.  6. 
Aug.  6. 
.Aug.  6. 
.Aug.  6. 
.»ug.  6. 
.Aug.  6. 
Aug.  6. 
Aug.  7. 
.Aug.  7- 
Aug.  7. 
.Aug.  ». 
Aug.  R. 
.Aug.  8. 
.Aug.  8. 
..ug.  10. 
.Aug.  10. 
.Aug.  19. 
,\uff.  20. 

.Aug.      21 

Aug.  27. 


Olympia.  Wash.    Adv.  JuL  6  to  20 Jul.  6 

Somers  I'oint.  N.  J.    .Adv.  JuL  20,  27.. Jul.  20 

Spencer.    Ind JuL  20 

Mt.   Vernon,  Ind Jul.  20 

IMainticM.   N.   J.     .Adv.  Jul.   20,  27 Jul.  jo 

Kt.    .Mackenzie.    Wyo Jul-  27 

Xew    Haven.   Conn Jul.  27 

Moiitgomfrv,    la Juj.  27 

Helena,    Mont,    , Ju  .  27 

Havticld.    Minn Ju  .  ^Z 

Lansing.  Mich Jnl.  27 

Fargo,  N.  D Jul.  27 

Chicago,    111 ,...Jul.  27 

Columbus,  Ind Ju  .  27 

Shohegan,  Me Jul.  27 

ReynoldsviUe,    Pa.    Jun.  39 

Miarpsville,    Pa Jul  13 

Covintton,    Ind.     Jul-  ij 

New   York.   X.    Y -Jnl  27 

Brazil,    Ind J"'-  20 

Bloomington.    Ind J"L  20 

Spencer,    Ind J"'-  '" 

CohofS,    N.    Y. Jnl.  20 

Washington,   Pa Jul.  20 

Martinsville,  Ind Jul.  27 

Washington,     Ind JuL  27 

Edgewater.    X.    J Jul.  27 

StanMon,  S.  I Jul.  27 

Senickley,  Pa Jul.  27 

Peru.    Ind Jul.  20 

Colnmhus,   Ind Jul.  27 

Rodoille,    Ind Jul.  27 

Clarinda.    la.      .Adv.    July    27 Jul.  27 

Hartford   City.    Ind Jul.  27 

Brooklyn,  N.    Y Jul.  27 

Riverton,  X.  J Jul.  ij 

Lisbon,   Ohio    Jul.  27 

Bellouc,  O Jul.  27 

Steubensville,   Ohio    Jul.  27 

Cleveland,  O Jul.  27 

-Aberdeen,   Wash Jul.  27 

Pensacola,  Fla.     -Adv.  Jul.  27 Jul.  27 


Aug. 

Aug. 

Aug. 

.Aug. 

Aug. 

Aug.. 

Aug. 

Aug. 

Aug. 

Aug. 

-Aug. 

Aug. 

Aug. 

Aug. 

-Aug. 

Aug. 

Aug. 
-Aug. 
Aug. 

Aug. 
Aug. 
Aug. 

-Aug. 
Aue. 
Aug. 
Aug. 

Aug. 
Aug. 
Aug. 

.AUg. 

Aug. 
Aug. 
Ang, 

Sep. 

Sep. 
Sep. 
Sep. 
Dec 


Jul. 
Tnl. 

20. 

to. 

TuL 

10. 

Jul. 
Jill. 

30. 
10. 

tul. 

10. 

Jul. 

to. 

luL 

10. 

Jul. 

30. 

JuL 

30. 

TuL 

10. 

JoL 

30. 

Tnl. 

10. 

JnL 
Tnl. 

3t- 

11. 

Tul. 

3'. 

Jul. 

u. 

31. 

3». 

Tnl. 

1«- 

Tul. 

It. 

lul. 

1«. 

'ul, 

1'. 

'uL 

.1'. 

'ul. 

3t. 

tul. 

11. 

luI. 

IT. 

IbL 
Tnl. 

— , 

An*. 

1. 

*««. 

T. 

Aug. 

I. 

Aug. 

I. 

Attff. 

I. 

Aug. 

I. 

■»UB. 

1. 

/*U». 

I. 

Aug. 

I. 

Aug. 

'■ 

Aor. 

I. 

A  v. 

1. 

Aur. 

I. 

Aoa. 

I. 

Aug. 

1. 

Au0. 

2. 

Aug. 

2. 

Aug 

3- 

Aur 

1. 

At»r 

4. 

Anr 

«. 

Ancr. 

C. 

Ang. 

<. 

Anc. 

%. 

Ang. 

%. 

Aug. 

€. 

Aug 

«. 

Aug 

<. 

Aug 

c. 

Aug 

«. 

Aur 

«. 

Aor 

C. 

Aog 

6. 

POWER  PLANTS,  QAS  AND  ELECTRICITY. 

Jul.    30.  Columbus.    O.     J"l-  * 

JuL      31.  North    Battlcford,    Sask Jnn.  22 

JnL    31.  Tacoma.    Wash J"L  20 

JoL    -^  Rowfesburg.     W.     Va 'f»r.  16 

Aug.     I.  Hamilton,   Ont '"1.  '3 

Aug.    I.  Ashland.    Wis Jul.  20 

Aug.    I.  Chewelah.    Wash Jul.  ao 

.Aug.    2.  St.  Paul,  Minn Jul.  27 

.Aug.    3.  Washington,   T).    C.    Jul.  27 

Aug.    5.  Blackwclls    Island,    N.    Y '    '.  27 

.Aug.     5.  Brooklyn,    N.    Y Jul.  27 

Aug.    6.  Cleveland    Heights,   O Jul.  20 

Aug.    6.  Sioux  City.  la Jul.  20 

Aug.    6.  Hamilton,  Ont J"l.  20 

.Aug.  10.  Hickor)-,  N,    C Jul.  27 

Ang.  31.  I.ehanon,   Pa Jul.  20 

Sep.     3.  Winnipeg.   Man Jun.  1 5 

Adv.  Jun.  I  s  to  Jul.  20. 


BUILDINGS. 

School.  Xvack,  X.  Y.  .\dv.   Jtil.  20,  27..'"!.  20 

Y.  M.  C.  A.  bldg..  Ft.  «cott.  Kan lul.  « 

Pub.  bldg.,  San  Francisco.  Cal.. Jul.  K 

Pub.  bldg.  improv.,  Hart's  Is..  N.  Y Jul.  20 

SchooL    Kalamazoo,    Mich J"l.  '.1 

Chtitch,  Ames,  la 'nL  m 

Masonic  temple.  Marietta,  O Jnl.  20 

School.    Menominee,    Mich Jtil.  20 

Remodel     court     house,      Murfreeshoro. 

Tenn Jul.  20 

Htg.    post   bldgs..    Ft.    Brady,    Mich Jul.  20 

Adv.    Jul.    20.  27. 

School,    Crown    Point,    O Jul.  20 

Boilers,      etc.,      In     laundrv.      Ofisville. 

N,    Y Jul.  21 

School,   Pittsburg,    Kan Jnl.  27 

Post   oHice,    Owosao.    Mich Inn.  an 

Pub.  bidr.  plans.  Milwaukee.  Wis Jul.  « 

School  Bldg.,   Bozeman,    Mont Jul.  20 

Court    house,    Vancouv/r,    B.    C JuL  20 

Shelving     in     pub.     bldg.,     Washington. 

D.   C.    Jul.  20 

Marble  in  pub.  hldg.,  Washington.  D.  C.TuL  20 

Ice-making  machine.  New  York,  N.  Y..Tul.  30 

Schools.    Oensboro.   Kv Jul.  27 

Htr.   -lU...  bldg..  Wasi^ington,   D.   C Jul.  27 

School,    Ravena.   N.   Y Jul,  27 

Citv  h»ih.  Rochester.  N.  Y TuL  37 

Bus.  hldg..  Montfort.  Wis Tul.  27 

Puh    bldir.,   Erir.   Pa Jul.  27 

Indoa.   plant,  Chicago.  Ill May  a< 

Htr.  roll're.  RaWrh.  N.  C Tnn,     t 

School.    Washington.   T).    C TnL  n 

Ho«pttal    nlans.    C.-'^arv.    Alta .-Tnl.  rt 

School.   K'nmare.    N.    D '"'.  2" 

Church,    Alton.    la.     Tul.  20 

Addition    to  sctiool.    Flint,  Mich TuL  20 

Bank,  Knoxville.  Tenn Jul.  i ' 

Add.    'o   jail.   Aurora.   111... Jul.  2-r 

Tail.  Houston.  Va Jul.  2t 

T>uh.    hldg.,    Ne   York.    N.   Y T„i.  ,- 

Hfr..  etc..   school.   Lead,   S.   D JuL  27 

Adv.   Tul.    2f. 

Life  savr.  sla..  Ft.  Pickens,  Fla TuL  2- 

c^-ho'^l.  T^mnoria,  Kan Jul.  2t 

ntv  hall.  Yonkers.   N.  V Jul.  2- 

Hosnital  bldg.,  Ellis  Island,  N.  V Jul.  2^ 

f'rr^roofinit.    etc.,    for    school.    Newark. 

N.  J. TuL  27 

Hfr.   "ul-    bldg.,   St.  Paul,  Minn 'nt.  7- 

School.    Proria.    Til Jul.  27 

College  hldg.  plans.  College  Stat'n,  Trx.'Tui.  jo 

School.    Minot.    N.    D Tul.  20 

SchooL    Hannaford.    N.    D Tul.  20 

Post  offii— .  CrooVston,  Minn..-. Tul.  t,i 

Se'>on1.   Clevrland.   O ....J"',  n 

School.  J^avenworth.  Kan Tul.  20 

Puh.  bldr..  plsns.  Mineral  Point.  Wis — Tul.  30 

Cnllere  T)ormitory,  Tallahassee.  Fla....Tii1.  20 

Citv  hall.   Jamestown.   N.  D Jul.  20 

^riiAol   Mdg..   material.   Chilocco.   Okla..Tul.  20 

School    foundation.    Columbus.    O Tul.  20 

College  bldr..  A  rricti'ttiral  Collegr.  vjgn.Tul.  20 

BIdrs.    ?»    hospital.    T.i'lle    Rock.    Ark.. Jul,  27 

School.   Ter'»  Ha"tc,   Ind TuL  27 

Htr.  ed"'.  bldg..  Brooklvn,  N.  Y TuL  27 

Pub.    bldg.,    Brooklyn,    N.    V JuL    30 


6.     Bldg.    at   Univ..    Columbus,    O Jul-  13 

6  ^chool.   Granville     N.  .D.  . . . .  • Jul-  « 

6.     Annex  to  jail.    Ashev.llc,  N,  C JuL  20 

6.  Court    house.    Shelby,    N.    C lu  .  a? 

7  ...niv.    bldg..    Moscow,   Idaho -u  •  6 

7:     Chirch.    Halifax.    N     S Ju  •  '3 

7.  school    plans.    New    Haven,    Conn Jul  ao 

7      Pub.  bldg.,  Ualtimore,  Md JuL  20 

I:     Add.    to    pub.    bUlg..    Ottawa.    Ont tuL  27 

I      Pub.   bldg.,, Brooklyn,   N.  \ I"  •  27 

8.  Htg.    schooL    Balfour     N,    D Ju  -  27 

8.  Citv  hall,  Calgary,  Alta, JuL  27 

9.  Asylum,    Monticello     Ind J  un,  29 

o.     School.   Lakewood,   O.    Jul-  '3 

9,  School.    Tolley,    N.    ^   ■■■:■■<:,■ 'u-  '     "■  ^ 
9      \ault  improv.  in  Treas.  Bldg.,  Washing- 

ton,   D.   C •• I"-  '7 

q.     Puh.  bldg..  Spring  C.ty,  Pa JuL  27 

10.      School,  Ontario,  Cal    ...--• ."■  =7 

12.     Post  office.  Mason  City,  la Jul-  o 

Adv.  Jul,  6,  13-         .     „  11, 

,2.     Schools,   .\bcrdeen,    S.    D.    ,. J".  27 

,j.     Pub.    bldg..    Highmorc.    S.    D. ........  .Jul.  27 

I  J.     Boilers    for    htg    plant    at    pub.     bldg., 

Minnehaha,  Minn Ju  ■  20 

14.     Hospital.     Canfield,     O      A' '   i";-  ''' 

14.  Add.   to  pub.  bldgs.,  Youngstown,  O....Tul.  27 
is.     SchooL  Albany    N.  Y. Ju  .  ao 

15.  l^ighthouse  dwell.,  Stomngton,  Conn... JuL  27 

.Ad.  Jul.  27-  .  .       ,,.  T   1 

19.  Post    office,    Alexandria,    Minn Jul.  13 

20.  Post  office,   Decatur.  111.,,., Jul-  13 

20      -Add.    to   hospital,    .Athens,    O Ju  .  27 

20.     School,  Spearfish,   S.   D.    .  . Ju  .  27 

22.     Post  office  bldg.,  Jackson,  Miss... Jul.  20 

27.     Post  office,  Trenton,  N.  J.    Adv.  Jul.  27.JUI.  27 

—.     Hospital.    Saskatoon,    Sask....    May     4 

3.     Post  office  bids.,  Watcrton,  N.  Y Jul.  27 

Adv.  Jul.   27.  ,,  ^  , 

4.Post  office  bldg.,   Quincy,   Mass ....Jul.  27 

1       Bus   bldg..    Walla    Walla,    Wash Apr.  j* 

— .     Hotel,    New    Orleans,    La Jun.  39 

.     Industrial    plants.    Ft.    William.    Ont... May  11 

Bus.   Bldg.,   Charles  Town,   W.   Va Jun.  1$ 

Adv.   Jun.    15,   32.         ,     ,  .    „                  ,  , 
Court  house   plans,    Pulaski,   Tenn    Jul.  27 


Jul. 

a9. 

Jul. 

30. 

Jul. 

30. 

Jul. 

30. 

Jul. 

30. 

Jul. 

lul. 

30. 

30. 

lul. 

30. 

lul. 

10. 

luL 

11. 

Jul 

3'. 

An*. 

'• 

Aug. 

I. 

Aug. 

1. 

Aug. 

I. 

Aug. 

1. 

Aug. 

I. 

Aug. 

2. 

Aug. 

2. 

Aug. 

3. 

Aug. 

2. 

-Aug 

2. 

.Aug. 

2. 

Aug. 

3. 

Aug 

1. 

Aug 

S 

Aug.    5. 
Aug.    5. 


Aug. 
Aug. 
Aug. 

5. 
5- 

5- 

Aug. 
Aug. 
Aug. 
Aug. 

Aug. 
Aug. 

s. 

5. 

I 
6. 
7- 

Aug. 
Aug. 
Aug. 
•Aug. 
-Aug. 
-Aui?. 
Aur. 

7. 

7- 

8. 

9- 
10. 
10. 
12. 

Aug. 

12, 

Aug. 

12. 

Aug. 

12. 

Aug. 
Hug. 

12. 
'4. 

Aug. 

'5- 

Aug. 
Aue. 

Aug. 

rfi. 
16. 
■7- 

Aug. 

19. 

Aug. 

20. 

Aug. 
Aug. 
Aug. 
Aug. 

22. 
23- 

24. 
26, 

s«». 

a. 

Sep. 

10. 

MISCELLANEOUS. 

Jetty   wk.,    Washington,    D.   C JuL  6 

Va.    Adv.  Jul.  6  to  27 Jul.  6 

Dredging,    Newark,    N.    J Jun.  39 

Adv.  Jun.  29  to  Jul.  20.                              -r  ,  , 

R.    R.  wk.,  locomotive,  etc.,  Ft.  Monroe. Jul.  6 
.Adv.  Jul.   6  to  J-".                               ,.,,,* 

Ferry  terminal  work,  St.  George,  S.  l..JuL  o 
Adv.  Jul.  5  to  20. 

SteeL    iron,    etc.,    Panama Jul.  20 

Levee  and  ditch  work,  Rock  Island,  111, Jul.  2q 

Cemetery    vault,    Lawrence,    Mass Jul.  27 

Su-"lies,    Washington,    D,    C lu  .  27 

Vacuum  system,  etc.,  Kansas  City,  Mo.. Jul.  27 

Canal   work,   Albany,   N.    Y ....Jul.  13 

Dredge    and    scraper    work,    Piper    City, 

111.    .Adv.   Tul.   20,27 Jul.  20 

Ditch,    Mafshalltown,    la Jun.  29 

Adv.   Jun.    29. 

Pier,  dock,  etc.,  Elizabeth.  N.  J Jul.  13 

Tran  rock,   New  York,   N.   Y Jul.  27 

Disposal  of  ashes,  etc.,  Brooklyn,  N.  Y.  .Jul.  27 

Canal  wk.,   Petcrsboro,  Ont Uil.  27 

Ditch,  Northwood,  la.    Jul.  27 

Jettv  work,  Boston,  Mass,    Adv.  Jul.  20. JuL  20 

Crib    breakwater,     Racine,     Wis Jul.  13 

.Adv.    Tul.    13    to    27. 

Elevator,    Calgary,    Alta Jul.  20 

Dump    cars,    Panama ,..-Jul.  27 

Ditch,     Hoopole,     111 TpL  27 

T-evee,  New  Orleans,  La Jul.  27 

Pier,   San   Juan     P.    R Jul.  6 

Repairing  wharf,  Jackson   Barracks,   La.Jul.  20 
Garb,    disposal,    etc.,    Harrisburg,    Pa.  .Jun.  29 
Adv.    Jun.    29. 
Screens    for    bldgs.,    Ft.    Sam    Houston, 

Tex.     Adv    Jul.    13    to    27 Jul.  ij 

Wharf    etc.,   Somers  Point,   N.   J JuL  20 

.Adv.   Jul.   20,  27. 

Ditch,   Muscatine,    la Jul.  20 

Bulkhead,    Long   Branch,    N.    J Jul.  20 

Conduit,  Boston,  Mass Jul.  20 

Adv.    Jul.    20,    27. 

Dredge.  Boat.   Sullivan,  Ind Jul.  20 

Dredging.    Wilmington,     Del Jul.  20 

Ditch,    Arkansas    City     Ark Jul.  27 

Drain,    Pocohontas,    la Tul,  13 

Pier,  New  York,  N.  Y Jul.  27 

Dredging,    San    Juan.     P.     k Jun.  29 

Adv.  Jun.   29  to  JuL  J3. 

Ditch,   Emmetsburg,   la Jul.  6 

Crib,    bulkhead,    BrooHv".    X.    V    .....T„l.     27 

Telegraph  sta.,  etc..  Ft.   Omaha,  Neb. ..Jul.  27 

.Subway,  Richmond.  Tnd Jul.  27 

EI'vator.    Portsmouth.    N.    H Tul.  20 

Filling.    Portsmouth,    N.    H Jul.  27 

Dredging,    Norwalk,   Conn Jul.  13 

Adv.     Jul.     13    to     27. 

Dredging,    Philadelphia,    Pa JuL    20 

Adv.   Tul.   20,   27. 
Dredging,  Washington,  D.  C JuL    20 

•Adv.  Jul.   20.   27. 
Lock,    etc.,    Brownsville,    Pa JuL    20 

Adv.  Jul.   20,  27, 

Steel    barges.    Panama    Jul.    27 

iron  and  steel,  etc..  Wheeling,  W.  Va..Jul.    20 

Adv,  Tul.  20,  27. 
Dredging.    Sheboygan,    Mich ...Jul.     20 

Adv.  Jul.  20.  27. 

Breakwater.    Key  W-st,  Fla.    ,, Jul.    27 

Dredging,  Tampa,  I'la.     Adv.  Jul.  20,  27. Jul.     20 

Jetty    work,   Galveston,    Tex Tul.     27 

Breikvater   ivoi;k,    Oswego,   N,   Y Jul.    20 

Ad^'.  Tul.  ?rt.  2^, 
Tiredging,  Xew  T.ondon.  Conn Jul.    27 

.Adv.  Jul.   27. 
Wharf,   etc,   .San    Diego,   Cal Juiu  *a 

Adv,    Jun.    22.   30. 

Dredging,  Brunswick,   Ga.     Adv.  JuL  27. Jul.     27 
Dredging,  Savannah.  Ga.    Adv.  Jul.  27.  .Jul.    27 

Wall,  Bremerton,  Wash Jul.    27 

Kmbankment,   Governor's  Island,    N.   Y. 

II.    Adv.  Jul.  27 Jul.    27 

Wharf  plaaa,    Ootkaakorg.    Sw«4ai....A»r.  d 

A*».   A»e.   »»  K»  V«T   »•  • 
Ditch  work,  Sibley,  la.    Adv.  July  27.. July    27 


'(.' 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles  Wairen  Hunt,  220  West  57th  St.,  New  York. 

America  N  Society  op  Mechanical  Engineers.  Sec- 
retary,  Calvin   W.    Rice,   29  West   3gth   St.,   New   York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph  W.   Pope,  29  West   39th  St.,    New   York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond.  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,   Jr.,    Chicaio. 

American  Institute  op  Architects.  Secretary,  Glenn 
Brown,   Washington    D.   C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En 
GiNEERS.  Secretary.  W.  M.  Mackay,  113  Beekman  St., 
New   York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Clement  H,  McLeod,  877  Dorchester  St.,  Montreal. 

Society  f*r  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  Room  12,  Municipal 
Building,    Brooklyn,    N.    Y. 

Association  of  Railway  Superintendents  op  Bridges 
AND  Buildings.  Secretary.  S.  F.  Patterson,  Concord, 
N.  H. 

American  Railway  Engineering  and  Maintenance 
of  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,  Charleston,  S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St.,   New    York. 

American  Foundrymen's  Association.  StJcretary, 
Richard  Moldenkc,  P.   O.   Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,   J.   L.    Lyle,   39   Cortlandt   St.,    New   York. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint,   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  Land  Title 
Building,   Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building,    Philadelphia. 

American  Society  of  Refrigerating  Engimkers.  Sec- 
retary, H.  W.  Ross,  Room  8o6»  258  Broadway,  New 
York. 

America*  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst.  Qolumbus,  O. 


A    REMOVABLE   LOCK    FOR   STEEL   SHEET 
PILING. 

A  removable  lock  for  steel  sheet  piling  has  been  pat- 
ented recently  by  Mr.  Geo.  E.  Nye,  of  the  National  Inter- 
locking Steel  Sheeting  Co.,  Chicago.  Standard  structural- 
steel  channels  or  I-beams  are  used  with  the  lock,  two 
types  of  which  are  employed,  one  for  the  botom  end  and 
one  for  the  top.  The  locks  are  all  made  of  cast-steel 
and  are  applied  and  detached  without  requiring  bolts, 
rivets  or  fabrication  of  any  kind.  Those  for  the  top  ends 
of  the  piling  each  consist  essentially  of  a  heavy  yoke  or 
cap  that  fits  snugly  over  the  top  of  the  web  of  the  chan- 
nel and  carries  a  lug  at  each  end,  which  is  shaped  to  fit 
closely  against  the  outer  side  of  the  adjacent  webs  of 
the  adjoining  member  and  against  the  back  face  of  the 
latter.  These  locks  are  placed  with  the  lugs  alternately 
on  one  side  and  then  on  the  other  of  the  row  of  sheet- 
ing, the  alternate  members  being  driven  with  their  flanges 
in  one  direction,  and  the  other  members  with  their  flanges 
in  the  opposite  direction.  The  yoke  of  each  lock  forms 
a  driving  cap  for  the  members  to  which  it  is  attached  by 
a  driving  fit  over  the  web  of  the  latter. 

The  locks  for  the  lower  ends  of  each  member  are  very 
similar  to  those  for  the  tops,  except  that  the  yoke  of 
these  bottom  locks  is  made  with  a  pointed  edge;  the  lugs 
on  them  are  also  beveled  for  the  same  purpose.  The 
bottom  locks  are  also  placed  alternately  on  one  side  and 
then  the  other  of  the  row  of  piling,  and  are  made  with 
one  or  two  lugs,  as  is  desired. 

The  wall  formed  by  channels  or  I-beams  with  these 
locks  is  particularly  rigid  and  is  considered  to  be  especially 
adapted  to  any  work  in  which  an  unyielding  retaining 
wall  is  required.  At  the  same  time,  a  large  reduction  in 
weight,  as  compared  with  other  forms  of  steel  piling,  is 
made  possible,  and  the  cost  is  materially   reduced  by  the 


opportunity  afforded  to  use  standard  steel  sections,  with- 
out any  fabrication  whatever.  The  two  locks  to  each 
channel  weigh  15  lb.  apiece  for  15-in.  standard  33-lb. 
channels,  and  when  driven  weigh  291/3  lb.  per  square  foot. 
The  propolis  recently  received  by  the  United  States 
Government  for  the  construction  of  a  concrete  wall  over 
4,300  ft.  in  length,  for  bank  protection  at  Fort  St.  Philip, 
La.,  near  the  mouth  of  the  Mississippi  River^  are  con- 
sidered to  illustrate  the  saving  that  is  made  possible  by 
this  new  form  of  piling.  A  concrete  wall  is  to  be  built 
over  the  top  of  a  continuous  row  of  steel  sheet  piling 
driven  to  a  depth  of  about?  19  ft.  and  extending  well  up 
into  the  body  of  the  wall.  The  proposal  made  by  Messrs. 
Christie  &  Lowe  to  use  the  Nye  piling  was  about  $6,000 
below  any  other  proposal  made  by  these  contractors,  who 
submitted  the  only  bids,  using  other  forms  of  piling.  The 
Nye  piling  in  this  work  requires  1,200  tons,  as  compared 


Mr.  Lewis  N.  Wilson  has  resigned  as  assistant  city 
engineer  of  Knoxville,  Tenn.,  to  become  city  engineer 
of  Johnson  City,   Tenn. 

Mr.  William  D.  Marks,  consulting  engineer  aim  sta- 
tistician, has  removed  his  offices  to  623624  Park  Row 
Building,  New  York  City. 

Mr.  Morris  R.  Sherrerd,  city  engineer  of  Newark,  N.  J., 
has  been  appointed  engineer  of  the  New  Jersey  State 
Potable   Water  Commission, 

Mr.  E.  L,  B.  Gardiner,  of  Paterson,  N.  J.,  has  been 
elected  president  of  the  Consolidated  Water  Co.,  Utica, 
N.  Y.,  succeeding  Mr.  J.  V.  Cockroft,  retired. 

Mr.  L.  A.  Waterbury,  instructor  in  civil  engineering 
at  the  University  of  Illinois,  has  been  appointed  pro- 
fessor  of  civil  engineering  at   the  University   of  Arizona. 


TOP    AND     BOTTOM     LOCKS     ON     PILING. 


BOTTOM     AND     TOP     OF     BOTTOM     LOCK. 


with  the  next  lowest  section  of  1,320  tons,  and  the  highest 
of  1,430  tons  and  drives  in  widths  13J4  in.  effecting  a 
considerable  saving  in  the  cost  of  driving,  as  fewer  pieces 
are   required. 


PERSONAL    NOTES. 

Mr.  I.  Austin  Miller  has  resigned  as  city  engineer  of 
Houston,   Tex. 

Mr.  W.  T.  Scudder  has  resigned,  as  assistant  city  engi- 
neer  of  Galveston^  Tex. 

Mr.  J.  E.  Foote  has  been  appointed  assistant  city  engi- 
neer of  Little   Falls,   N,   Y. 

P.  H.  Glatfelter,  president  of  the  York  Mfg.  Co.,  York, 
Pa.,  died  July  11,  at  Spring  Forge,  Pa. 

Mr.  P.  E.  Fletcher  has  been  appointed  resident  engi- 
neer in  the  service  of  the  Illinois  State  Geological  Survey, 

Mr.  V.  E.  Ohl  has  resigned  as  chief  engineer  of  the 
Tennessee  Coal,  Iron  &  Railroad  Co.  to  become  city  engi- 
neer of  Ensley.  Ala. 

Mr.  Tsenyoshi  Ohtale,  architectural  engineer  of  the 
South  Manchurian  Railway  Co.,  is  in  this  country  inspect- 
ing railway  buildings. 

Mr.  H.  A.  Raider  has  been  promoted  irom  inspector 
to  assistant  engineer  in  the  service  of  the  Baltimore 
.Sewerage  Commission. 


Mr.  R.  C.  H.  Davidson,  of  London,  Eng.,  has  been  re- 
tained by  the  Harbor  Commissioners  of  Montreal,  Canada, 
to  investigate  the  development  of  the  harbor  of  that  city. 

Mr.  G.  M.  Hall,  an  irrigation  engineer  in  the  service 
of  the  United  States  Department  of  the  Interior,  has  bei^n 
sent  to  Porto  Rico  to  prepare  plans  for  the  irrigation  of 
large  sugar-growing  districts. 

Mr.  A.  C.  Brower  has  been  appointed  division  engineer 
of  the  Wichita  division  of  the  Missouri  Pacific  Ry.  Sys- 
tem, succeeding  Mr.  E.  C.  Welch,  who  has  been  trans- 
ferred to  a  similar  position  at  De  Soto,  Mo. 

Mr.  H.  M.  Ilensen,  supervisor  of  bridges  and  buildings 
of  the  Denver,  Kansas  &  Gulf  R.  R.,  has'  accepted  a 
similar  appointment  with  the  Colorado  Southern,,  New 
Orleans  &  Pacific  R.  R.,  at  Beaumont,  Tex. 

Mr.  Marshall  B.  Palmer,  resident  engineer  of  the  New 
York  State  Barge  Canal  Water  Supply  Department,  at 
Rome,  N.  Y.,  has  resigned  to  take  charge  of  surveys  for 
a  high  service  reservoir  and  conduit  line  for  Syracuse, 
N.  Y.,  under  the  direction  of  Mr.  H.  C.  Allen,  city  engi- 
neer, 

Mr.  Benjamin  Talbot,  formerly  steel  manager  at  the 
Pencoyd  Iron  Works,  has  been  appointed  managing  di- 
rector of  the  Cargo  Fleet  Iron  &  Steel  Co.,  one  of  the 
■  largest  concerns  of  the  sort  in  Great  LVitain. 
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Mr.  Cahria  W.  Bendrkk.  cUef  ensinctr  of  the  Balti- 
■Mn  Sewcnct  Coauuanon.  nikd  from  New  Vork  for 
Pari^  France  Aag.  i.  Be  will  make  a  tour  of  inspec- 
iiom  of  Eorapcan  dtiea,  Xwlyiat  their  sewerigc  works. 

Joacpii  W.  Zirpcrlcta,  Ticc-preakient  of  the  Wm.  G. 
Bartranft  Oencat  Co.,  Philadelphia.  Pa.,  and  an  aaso- 
eiate  of  At  Aaaerican  Society  -of  Civil  Engineers,  died. 
Jnly  u.  at  his  boac  in  Aahboume,  Pa.,  aged  37  jrears. 

Mr.  Maioa  D.  Pratt  has  been  appointed  chief  engineer 
of  the  Washington  k  Berkeley  Bridge  Co.,  Williamsport, 
Md..  and  is  preparing  plans  for -a  i.soo-ft.  reinforced 
coacnte  bridge  over  the  Potomac  River  at  Williamsport. 

A  party  of  eighteen  Danish  engineers,  architects  and 
joomalisu  recently  reached  New  York  City  and  will 
spend  aboot  five  weeks  in  this  country  studying  important 
engineering  worics  and  social  conditions  in  the  large 
cities. 

T.  F.  Osbom.  engineer  for  Mr.  Carl  Leonardt.  con- 
tractor, Loa  Angeles.  Cal..  died  July  JO.  He  was  a 
specialist  in  reinforced  concrete,  and  at  the  time  of  his 
death  was  in  charge  of  construction  for  Mr.  Leonardt 
of  a  imahcr  of  large  buildings. 

The  Appalachian  Engineering  Association  Will  hold  its 
sonuner  meeting  at  Newport  News,  Vs..  Sept  7,  at  the 
Ifolel  Warwidc  Engineers  visiting  the  Jamestown  Expo- 
silioa  and  thoae  who  have  the  opportunity  to  attend  the 
of  the    Aiaociatioo   are    cordially   invited    to   be 


Samuel  McClintock  Hamill,  formerly  manager  of  the 
Brash  Electric  Co.  and  vice-president  of  the  Sprague  Elec- 
tric Co..  and  later  associated  with  the  General  Electric 
Co.  after  the  Brash  Electric  Co.  was  merged  with  that 
coocera.  dic4  at  his  home  in  SchenccUdy,  N.  Y.,  July  29, 
aged  49  yeara^ 

Mr.  W.  B.  Cansey.  engineer  of  maintenance  of  way 
of  the  Chicago  &  .\Iton  R.  R.,  at  Bloomington,  111.,  has 
faccooK  soperintcndent  of  the  Eastern  division  of  the 
Chicago  k  Alton,  with  headquarters  in  the  same  city, 
succeeding  Mr.  W.  L.  Derr,  who  recently  resigned  to  be- 
cnae  superintendent  of  the  New  York  City  street  rail- 
way lines. 

The  United  Sutes  Navy  Department  will  hold  an  exam- 
ination at  the  Federal  Building.  Chicago,  III.,  Aug.  16, 
to  establish  an  eligble  register  of  subinspcctors  of  build- 
ing coostrnction  work  at  the  U.  S.  Naval  Training  Sta- 
tion. North  Chicago,  IlL  For  further  information  address 
Mr.  Trnman  H.  Newberry,  Acting  Secretary.  Navy  De- 
partaMSt. 

Messra.  Carrol  Paul,  Annapolis,  Md.;  G.  S.  Burrell, 
Mount  Veraoo,  O.;  Ralph  Whitman,  Washington,  D.  C; 
Carl  Bostrom.  Washington.  D.  C;  R.  M.  Warficld.  New 
Vork.  N.  Y..  and  W.  C.  Furer,  Key  West,  Fla.,  have 
been  conuniasioaed  as  assistant  civil  engineers  in  the 
I'nited  Sutca  Navy  Department  with  the  rank  of  lieu- 
tenant, jimior  grade. 

Capt.  Edwin  R-  Stuart,  Corps  of  Engineers,  U.  S.  A., 
on  duty  at  the  Infantry  and  Cavalry  School  and  Staff 
CoUcfC  as  assistant  tnstrtictor  of  engineering,  has  been 
detailed  to  aerrc  also  as  engineer  of  the  Sixth  Lighthouse 
District,  rdiering  Capt.  George  P.  Howell,  who  was  re- 
cently ordered  to  the  Philippine  Islands  in  connection 
with  the  construction  of  fortificationa- 

Mr..  Frederick  Skene,  State  Engineer  and  Surveyor  of 
New  York,  recently  appointed,  as  aasisUnt  engineers  in 
his  department.  Messrs.  G.  H.  Haley,  W.  H.  Slingerland, 
F.  C.  Woodward,  Max  Wolff,  A.  C.  Richards.  H.  C. 
nicott.  a  R.  Halpin.  O.  M.  Severson,  G.  H.  Thomson, 
W.  C.  Harger.  J.  S.  Summers.  Hall  Gleason,  F.  F. 
Miller,  A.  a  Austin.  H.  W.  Benedict.  G.  A.  Ensign,  C. 
f.  Crowley.  H.  S.  Blake. 

Dr.  David  T.  Day.  chief  of  the  Bureau  of  Mining  and 
Mineral  Resources,  United  States  Geological  Survey,  will 
be  socceeded  Aug.  1  by  Mr.  Edward  W.  Parker,  coal  ex- 
pert in  the  service  of  the  Geological  Survey.  The  change 
■a  to  be  made  at  the  request  of  Dr.  Day,  who  will  devote 
his  attention  to  studies  of  petroleum,  continuing  in  the 
service  of  the  Survey  at  bis  present  salary. 

Messrs.  Robt.  S.  Peabody.  of  Boston:  Desmond  Filz 
Oerald.  of  Brooklioe;  Henry  B.  Day,  of  Newton;  Thomas 
J.  Gorgan,  of  Boston,  and  Benjamin  N.  Johnson,  of 
Lynn,  rcptcacnting  architecture,  engineering,  finance, 
transportation  and  law,  respectively,  have  been  named  as 
the  Metropolitan  Improvement  Commission  recently 
aotborixcd  by  the  Massachusetts  legislature. 

Mr.  Bion  J.  Arnold,  chief  engineer  of  the  board  of 
supervising  engineers  of  the  Chicago  traction  interests; 
Mr.  George  V.  Weston,  aaaisunt  chief  engineer  of  the 
board,  and  Mr.  Harvey  B.  Fleming,  representing  the 
Chicago  Oty  Railway  Company,  recently  made  a  tour  of 
in  the  East,  visiting  steel  mills,  car  shops  and 
Mid  tonncl  construction  in  Philadelphia  and  New 
Yoffc. 

Candidates  for  several  vacancies  in  the  grade  of  hydro- 
graphic  surveyor  in  the  Navy  Department  will  be  exam- 
ined by  the  U.  S.  Ovll  Service  Commission  on  Sept.  4 
and  s-  Tbe  work  will  be  done  on  the  south  coast  6f 
Cuba  and   is  expected  to  last  several    yars.     Applicants 


.  must  have  had  five  years"  surveying  experience,  of  which 
at  least  two  years  was  in  charge  of  a  party  or  as  transit- 
man.  A  degree  in  civil  engineering  is  considered  equal 
to  three  years'  experience. 

The  New  York  Slate  Civil  Service  Commission  will 
hold  examinations,  .\ug.  24,  of  candidates  for  positions 
as  assistant  civil  engineer,  bridge  designer,  bridge  drafts- 
man and  civil  engineering  draftsman.  The  Commission 
has  been  unable  to  secure  sufficient  eligibles  for  these  posi- 
tions, and  qualified  applicants  have  excellent  chances  of 
appointment.  The  last  day  for  filing  applications  is  Aug. 
17.  Address  Charles  S.  Fowler,  chief  examiner,  Albany, 
N.  Y. 

The  following  first  lieutenants  of  the  Corps  of  Engi- 
neers, U.  S.  A.,  have  been  transferred  as  indicated: 
William  P.  Stokey,  from  the  Military  Academy  to  Havana, 
Cuba,  for  duty  with  the  id  Battalion  of  Engineers;  Henry 
C.  Jewett,  to  the  Military  Academy;  William  D.  A.  Ander- 
son and  Thomas  M.  Robins,  from  the  Engineer  School, 
Washington  Barracks,  to  Havana,  Cuba,  for  duty  with 
the  ad  Battalion  of  Engineers;  Ralph  T.  Ward,  from  the 
Engineer  School  to  Fort  Mason,  for  duly  with  the  ist 
Battalion  of  Engineers. 

Mr.  H.  C.  Hale,  for  many  years  mechanical  engineer 
and  designer  with  the  Webster,  Camp  &  Lane  Co.  and 
later  manager  of  the  Mineral  Ridge  Mfg.  Co.,  and  Mr. 
F.  B.  Duncan,  for  several  years  general  superintendent 
of  engineering  and  manufacturing  for  the  Northern  Elec- 
trical Mfg.  Co.  and  later  manager  of  the  Akron  Elec- 
trical Mfg.  Co.,  have  formed  a  partnership  under  the 
name  of  Hale  &  Duncan,  with  offices  in  the  .Schoficld 
Bldg.,  Cleveland.  They  will  act  as  designing  and  con- 
tracting engineers,  making  a  specialty  of  electric  equip- 
ment for  mines. 

Mr.  Joseph  W.  Hunter,  State  Highway  Commssioncr 
of  Pennsylvania,  has  announced  the  following  appoint- 
ments, made  in  accordance  with  the  act  recently  passed 
by  the  legislature  rccorganizing  the  highway  department: 
.\s  deputy  commissioner,  K.  D.  Beman,  Meadvillc;  as- 
sistant commissioner,  G.  W.  Ensign,  Warren;  engineers, 
C.  F.  Hamilton,  Franklin;  F.  F.  Hallam,  McKeesport; 
C.  W.  llosley,  IloUidaysburg;  E.  D.  Garrett,  Downing- 
town;  G.  H.  Biles,  Philadelphia;  J.  R.  Wilson,  Washing- 
ton; ).  T.  Gcphart,  Lancaster;  C.  W.  Hardt,  Camp  Hill; 
A.  W.  Long,  Scranton;  S.  W.  Jackson,  Meadville;  W.  A. 
Wynn,  Pittsburg;  chief  draftsman,  C.  E.  Douglass,  New 
Castle. 

Brig.-Gen.  Charles  Francis  Powell,  U.  S.  A.,  retired,  died 
in  St.  Paul,  Minn.,  July  30,  aged  63  years.  He  was  born 
in  Jacksonville,  111.,  and  received  his  early  education  in 
the  public  schools  of  Milwaukee,  Wis.  At  the  breaking 
out  of  the  Civil  War  he  enlisted  in  the  5th  Wisconsin 
Volunteers,  and  rose  to  be  sergeant  major  of  his  regi- 
ment. In  September,  1863,  his  gallantry  on  the  field  of 
battle  won  for  him  from  President  Lincoln  an  appoint- 
ment to  West  Point.  He  w^  graduated  in  1867,  and  was 
assigned  to  the  Corps  of  Engineers.  During  his  service 
he  was  engineer  in  charge  of  the  Cascades  Canal,  of  the 
Columbia  River,  secretary  of  the  Mississippi  River  Com- 
mission, engineer  in  charge  of  the  Missouri  River  survey 
and  improvement,  engineer  commissioner  of  the  District 
of  Columbia  and  engineer  of  the  defences  of  Long  Island. 
He  rose  to  the  rank  of  colonel,  and  was  retired  from 
active  ser\'ice.  in  March,  1906,  with  the  rank  of  brigadier- 
general. 

William  Hamilton  Russell,  of  the  New  York  architec- 
tural firm  of  Clinton  &  Russell,  died  recently  in  Cannes, 
France,  aged  51  years.  He  graduated  from  Columbia 
University  in  1878  and  soon  after  entered  the  office  of  his 
great  uncle,  Mr.  James  Renwick.  the  architect  of  St. 
Patrick's  Cathedral,  and  was  soon  admitted  to  partner- 
ship  in  the  firm,  which  was  known  as  Renwick,  Aspin- 
■  wall  &  Russell.  Later  Mr.  Russell  became  associated 
with  Mr.  Charles  W.  Clinton,  under  the  firm  name  of 
Clinton  &  Russell.  Mr.  Clinton  was  one  of  the  pioneers 
in  the  designing  of  lofty  office  buildings,  and  after  Mr. 
Ru8.sell  joined  him  they  planned  and  constructed  many  of 
the  most  notable  examples  of  this  style  of  architecture 
in  New  Vork.  Among  them  arc  the  Atlantic  Mutual, 
Mutual  Life,  American  Exchange  National  Bank,  Broad 
Exchange,  Tontine,  Broadway  and  Consolidated  Exchange 
buildings. 


A  catalogue  of  interest  to  makers  of  concrete  blocks 
has  just  been  issued  by  the  Pettyjohn  Co.,  Terre  Haute, 
Ind.  This  company's  molding  machines  and  appliances 
for  dry  mixtures  are  well  known,  but  the  new  Invincible 
machine  is  a  novelty  which  will  attract  special  atten- 
tion because  it  can  be  used  with  wet  mixtures.  It  is 
made  in  many  sizes,  that  most  generally  useful  being 
able  to  turn  out  a  block  40  in,  long  or  any  number  of 
blocks  4  in.  or  more  in  size,  and  having  a  total  length 
not  exceeding  40  in.  In  view  of  the  marked  preference 
for  wet  mixtures  shown  by  many  architects,  the  full 
description  of  this  machine  given  in  the  catalogue  is 
decidedly  timely.  It  contains  equally  thorough  descrip- 
tions of  the  other  apparatus  made  by  the  company,  and 
a  large  amount  of  information  regarding  the  selection 
and  manipulation  of  materials  for  concrete  blocks. 
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Phoenix,  Aris. — Local  press  reports  state  that  *ork 
will  probably  soon  commence  on  the  enlargement  of 
the    water    system    at    a    cost    of    $150,000. 

Redding,  Cal. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

•Los  Angeles,  Co/.— The  Bd.  of  Pub.  Works  has  let 
contr.ict  to  the  J.  D.  Hooker  Co..  of  Los  Angeles,  for 
13,000  ft.  -in.  No.  12  gage  riveted  sheet  steel  pipe  at 
22  cts.  per  ft.,  and  5.000- ft.  8-in.  No.  14  gage  riveted 
sheet  steel  pipe  at  33  cts.  i)er  ft.  The  pipe  is  to  be 
used  fcr  hydraulic  sluicing  in  the  construction  of  one 
of  the  large  reservoirs  of  the  $24,000,000  water  sys- 
tem  that   the   city   is  building. 

Canon  City,  Colo. — The  City  Engr.  is  reported  to  have 
commenced  surveying  for  a  water  conduit  from  Cotton- 
wood Creek  at  Coaldale  to  Canon  City.  It  is  stated 
that  bids  will  be  called  for  at  completion  of  survey; 
probable  cost,  $400,000. 

Commerce,  Ca. — T.  A.  Little,  City  Clk.,  writes  that 
bonds  to  the  amount  of  $45,000  will  be  issued  for  water 
works  and  sewers.  Engineer  not  yet  selected.  C.  J. 
Hood,    Mayor. 

Juliaetta,  Idaho. — The  question  of  constructing  water 
works   is   reported    under    consideration    here. 

Cottonwood,  Idaho.- — Saml.  Goldstone  is  reported  in- 
terested  in  the  construction  of   a  pumping  plant  here. 

Sfringticld,  IlL-Uij.  L.  W.  Southwick,  Supt.  Water 
Wks..  is  reported  to  have  recommended  the  construction 
of   a   dam    for    the    improvement    of   the    water    supply. 

'Matloon,  111. — J.  L.  Bennett,  Secy.  Mattoon  Water 
Works  &  Reservoir  Co.,  writes  that  the  contract  for 
constructing  trench  and  laying  approximately  2  miles 
of  c.  i.  i»ipe,  i2-in.,  was  awarded  on  July  24th  to  Go- 
hring  &  Dunkel,  of  Tuscola,  at  33  cts.  per  ft.,  and  the 
contract  for  3  miles  of  vitr.  pipe  sewers,  mostly  i8-in., 
to  W.  Kd.  Millar,  Charleston,  111.,  at  35^  cts.  per  ft.,  for' 
i5-in.,  32  cts.,  and  12-in.,  21  cts.,  and  $23  each'  for 
manholes. 

Chicago,  111. — Bids  will  be  received  until  Aug  7  by 
the  Bd.  Local  Improv.  (H.  S.  Dietrich.  Pres.).  for 
constructing  water  supply  and  water  service  pipes  in 
portions   of  numerous   streets. 

Lombard,  111. — Bids  will  be  received  until  Aug  10  bv 
the  Village  Bd.  (H.  L.  Whitely,  Clk.),  for  furnishing 
and  erecting  an  elevated  steel  tank  of  60,000  gals  capa- 
city upon  a  steel  tower.  W.  S.  Shields,  Engr.,  1201 
Hartford  Bldg.,  Chicago. 

Scott.^hurg,  Ind. — See  "Power  Plants,  Gas  and  Elec- 
trcity." 

Terre  Haute,   Ind. — See  "Public  Buildings." 

Grinnctl,  la. — See   "Sewerage   and   Sewage   Disposal." 

Des  Moines,  la. — The  Des  Moines  Water  Works  Co. 
IS  reported  to  have  decided  to  expend  about  $500,000  in 
improvements. 

Almena,  Kan. — Bonds  recently  voted  for  water  works 
have  been  found  illegal  and  a  new  election  will  be 
called.  Estimates  of  cost  of  the  new  plant  are  being 
prepared  by  Burns  &  McDonnell,  Engrs,,  Dwight  Bldg., 
Kansas    City,    Mo. 

Independence,  Kan. — J.  D.  Kramer,  City  Clk..  writes 
that  the  citizens  on  July  24  voted  to  issue  $^0,000  bonds 
for   extending   and   enlarging    the    water   works. 

Louisville,  Ky. — Bids  will  be  received  until  Aug  12 
by  W.  G.  Dearing,  Custodian,  for  a  deep  well  and 
pumping  apparatus  in  the  U.  S.  Postoffice  and  Court 
House. 

•London,  Ky.—Thc  London  Water  Works  Co.  is  re- 
ported to  have  awarded  to  Alex.  T.  Wilson  of  Ifar- 
hourville.  the  contract  to  drill  wells  in  East  London 
to  supply    a    system   of   water   works   for   the   entire   town. 

Carlisle,  A'v.— The  city  is  reported  to  be  considering 
the  construction   of   water   works. 

•Eunice,  La. — The  City  Council  is  reported  to  have  on 
Julv  18  awarded  contract  for  water  works  to  P.  H.  Por- 
ter, of  Clinton,  Ky.,  for  $26,996. 

•Carencro,  La. — The  contract  for  constructing  water 
works  is  reported  to  have  been  awarded  to  P.  H.  Porter, 
of  Clinton,  Ky.,  for  about  $12,500. 

Franklinton.  La. — The  Police  Jury  is  reported  to  be 
considering  the  sinking  of  an  artesian  well  in  the  public 
square. 

•Comfrcy,  Minn. — Oscar  Erickson.  Pres.  of  Council, 
writes  that  the  contract  for  constructing  water  works 
(bids  opened  July  16)  has  been  awarded  to  Des  Moines 
Bridge  &  Iron  Works,  of  Des  Moines,  la.,  for  $7,600. 

•Moorhead,  Minn.—Jas.  Kennedy,  of  Fargo,  N.  D.,  is 
reported  to  have  secured  the  contract  for  furnishing 
material  and  laying  a  water  main  on  Front  St.  (bids 
opened    July    22),    for   $5,437. 

Jackson.  Mi.vr.  It  is  stated  that  bids  will  be  received 
until  Aug.  6  by  Ramsey  Wharton,  Mayor  and  the  Bd.  of 
Aldermen  for  $216,000  water  bonds. 

Exeter,  Neb. — Plans  and  specifications  are  being  pre- 
pared for  new  water  works  at  Exeter,  to  cost  $15,000. 
Bids  will  be  received  at  an  early  date  for  a  deep 
well.  Burns  &  McDonnell.  Engrs.,  Dwight  Bldg., 
Kansas   City,    Mo. 


Falls   City,   Neb. 
tricity." 


-Sec    "Power    Plants,    Gas    and    Elec- 

Reno,  Nev. — Sec  "Power  Plants,  Gas  and  Electricity." 

•Atlantic  City.  N.  J.— The  Water  Dept.  is  reported 
to  have  awarded  to  ^the  Bethlehem  Steel  Co.,  of  South 
Bethlehem,  T*a.,  the  contract  for  a  12,000,000  gal.  pump 
to  be  installed  at  the  plant  at  Absecon,  for  about  $45,000. 

•Trenton,    N.    J.— The    Water    Works    Conirs.    are    re- 


*  Items   marked  thus  give  the  names  of  parties  awarded  contracts. 
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ported  to  have  awarded  contracts  as  follows:  To  S.  W. 
Mather  &  Son,  of  Trenton,  for  pump  house  $5,383;  Wm. 
{x>i  ^"^°PR  ?°^  stand  pipe,  $12,122,  and  the  Piatt  Iron 
Wks.  of  Ohio  for  pumping  plant,  $12,500. 

Astec,  N.  M. — It  is  reported  that  bids  will  be  received 
until  Aug.  10  by  the  Citizens'  Ditch  &  Irrigating  Co., 
at    Aztec,    for    constructing    an    irrigation    canal    26    miles 

Springer,  N.  A/.— The  Palo  Blanco  Land  &  Irrigation 
Co.  IS  reported  incorporated  with  a  capital  of  $175,000 
for  irrigation  purposes.  Incorporators:  Chas.  E.  Hartley, 
Chris.  Hansen  and  Chas.   F.  Hortenstein,  all  of  Springer. 

Hagerman,  N.  M.~0,  R.  Tanner,  Town  Clk.,  writes 
that  the  citizens  on  July  20  voted  to  issue  $4,000  bonds 
•for  the  construction  of  water  works. 

Syracuse,  N.  7.— Henry  C.  Allen,  City  Engr.,  is  re- 
ported to  have  selected  M.  B.  Palmer,  of  Rome,  to  sur- 
vey site  for  new  hi§h  service  distributing  reservoir  and 
the   second   conduit  line  to    Skaneateles   Lake. 

New  York  N.  K.— Bids  will  be  received  until  Aug. 
14  by  John  H.  O'Brien  Comr.  Water  Supply,  Gas  and 
Electricity,  New  York  City,  for  furnishing  and  deliver- 
ing repair  and  renewal  supplies  for  pumping  stations 
in  Boroughs  of  Manhattan  and  Bronx,  including  the 
following:  Extra  heavy  valves,  extra  heavy  cocks,  black- 
smiths', machinists',  carpenters*  and  measuring  tools, 
hardware,  sheet  metal,  etc.,  w,  i.  pipe,  boiler  gauge 
glasses,  oil  cups,  lubricators,,  grease  cups 'and  parts  and 
gauge  cock  pencils,  ground  fire  brick,  cement,  etc.;  also 
same  date  and  place  for  furnishing  and  delivering  re- 
pair and  renewal  supplies  for  pumping  stations  in  Boro. 
of  Queens,  as  follows:  Valves  and  cocks,  w.  i.  pipe, 
pipe  fittings  and  brass  unions,  tools,  hardware  and  files, 
boiler  gauge  glasses,  pressure  gauges,  lubricators,  etc., 
lime,   cement,    lumber,    etc. 

*Irvington,  N.  K.— Jas.  G.  Orten,  Clk.  Bd.  Water 
Comrs.,  writes  that  the  jcontract  for  laying  about  3,000 
ft.  12-in.  c.  i.  water  pipe  (bids  opened  July  23)  has  been 
avarded  to  Thos.  O'Hearn,  335  So.  Bway.,  Yonkers,  for 
$7,400. 

Shelby,  N.  C. — ^Bids  are  wanted  until  Sept.  2  for 
$100,000  water  works  and  sewerage  bonds.  For  full 
particulars  address   Reyburn   &   Hoey,   city  attys.,    Shelby. 

Carrington.  N.  D. — Bids  will  be  received  by  the  City 
Council  until  Sept.  2  for  the  construction  of  a  steel 
standpipe  and  foundation  for  a  water  works  system,  as 
advertised    in    The    Engineering    Record. 

*CiHcinnati,  O.— Aug.  Silk  is  reported  to  have  secured 
the  contract  for  laying  water  mains  on  Glenway,  Purcell, 
Woodlawn  and  other  avenues  and  streets,  for  about  $9,500. 

Bids  will  be  received  until  Aug.  27  by  the  Bd, 
Trus.  Comrs.  Water  Works  (Aug.  Herrmann,  Pres.), 
for  laying  about  2,600  lin.  ft.  12  and  8-in.  c.  i.  pipe 
on  Grand,  Warsaw  and  Price  Aves. ;  also  same  time 
and  place  for  constructing  narrow  gauge  coal  and  ash 
handling  tracks,  and  for  laying  an  8-in.  filtered  water 
pipe  at  the  River  Pumping  Station,  and  for  grading, 
sodding  and  constructing  driveways,  walks'  and  other 
work  in  connection  therewith,  and  the  delivery  of 
track   material   at   the   Main   Pumping   Station. 

Cleveland,  O. — The  Council  on  July  23  passed  ordi- 
nances appropriating  for  the  Water  Dept.  $80,000  for 
meters,  $2,000  for  lead  pipe,  $10,000  for  pig  lead,  $10,000 
for  valves,  $10,000  for  fittings,  $15,000  for  hydrants  and 
$6,000   for  stop  (fock  boxes. 

Bids  will  be  received  until  Aug.  8  by  the  Bd.  Pub. 
Service  (A.  K.  Callow,  Secy.),  for  f urni.shing  and  de- 
livering to  the  Water  Wks.  Div.,  Bd.  Pub.  Service,  5,000 
5i-in.   water  meters,   with   the  privilege  of   10,000. 

Hamilton,  O.- — Bids  will  be  received  by  the  Bd.  of 
Pub.  Service  (S.  M.  Goodman,  Chmn.),  until  Aug.  13 
for  sand  pumping  driven  wells,  placing  stop  valves  in 
branch  pipes  of  driven  wells,  driving  driven  wells, 
pumping  pit  and  house  for  centrifugal  pumps,  two  4,- 
000,000  gal.  duty  centrifugal  or  turbine  pumps  to  work 
against  70  ft.  head  and  water  connections,  two  100  h.-p. 
alternating  current  electric  motors  and  starting  de- 
vices, 1,000  ft.  electric  pole  line,  and  furnishing  and 
laying  24-in.  discharge  pipe,  etc.,  as  advertised  in  The 
Engineering  Record.  Engineer,  John  W.  Hill,  506  First 
Natl.    Bank   BIdg.,    Cincinnati. 

Harrison,  O. — See  "Power  Plants.  Gas  and  Electricity." 

Ashland,  O. — Bids  will  be  received  until  Aug.  12  at 
the  office  of  A.  P.  Black,  Village  Clk.,  for  $45,000 
bonds,  to  be  issued  for  the  purpose  of  repairing,  en- 
larging, replacing  and  extending  the  water  works  pump- 
ing station,  pumps,  engines,  boilers  and  pipe  lines  of 
the    water    works    system. 

Bids  will  be  received  until  Aug.  26  by  the  Bd.  Trus. 
Pub,  Affairs  for  furnishing  and  installing  a  water  pump- 
ing plant  at  the  pumping  station  to  consist  of  a  high 
duty  horizontal  cross  compound  condensing  crank  and 
flywheel  steam  pumping  engine,  capacity  1,500,000  U.  S. 
gals,  per  day  01  24  hours,  and  2  125  li-P-  each  internal 
furace  boilers,  together  with  boilers,  engines,  feed 
pumps  and  all  apparatus  necessary  to  operate  the  pumps, 
and  boliers.  Plans  are  on  file  at  the  office  of  A.  P. 
Black,  Village  Clk. 

Pawhuska,  Okla.—C.  T.  Bennett,  City  Clk.,  writes  that 
the  City  Council  will  consider  private  lump  sum  bids 
for  water  works  and  a  sewerage  system.  All  bids  re- 
cently  received   have  been   rejected. 

Reading,  Pa.— The  Special  Com.  on  Filtration  at  a 
meeting  of  Council  July  29  presented  a  report  recom- 
mending a  loan  of  $500,000  to  the  filtration  system  to 
include    the   entire   city    water   supply. 

*Tarentum,  Pa. — The  Roberts  Mfg.  Co.,  Philadelphia, 
is  reported  to  have  secured  the  contract  for  construct- 
ing a  filtration  plant  for  the  Tarentum  Water  Co.,  in 
Brackenridge;    cost    about    $50,000. 

Panama. — See    "Miscellaneous." 

Bonesteel,  S.  D. — Bids  will  be  received  until  Aug.  8 
by  M.  P.  Dowling,  Town  Clk.  for  constructing  water 
works. 

Denison,  Tex. — This  city  is  reported  to  have  voted  to 
issue  $125,000  bonds  for  the  construction  or  purchase  of 
water  works. 

*Salt  Lake  City.  Utah—Thos.  C.  Callister,  Secy.  State 
Ed,  T-.and  Comrs.,  writes  that  the  contract  for  constructing 
a  reservoir  dam  and  a  canal  on  the  Sevier  River  near 
Hatch  Town,  has  been  awarded  to  B.  Brinton,  of  Brinton, 
for  $65,936. 
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*Burlington,  Vt.—J.  W.  Goodell,  Secy.  Water  Com., 
writes  that  the  Ley  Constr.  Co.,  29  Bway.,  New  York, 
N.  Y.,  has  secured  the  contract  for  constructing  filter 
plant,  with  electrically  operated  centrifugal  pupmps  (bids 
opened  July  22)  at  a  total  of  $36,729.  It  bid  for  450 
cu.  yds.  earth  excav..  60  cts. ;  3  m.  tt.  sheet  piling,  $75; 
500  lin.  ft.  round  piles,  40  cts.;  825  cu.  yds.  concrete, 
:ii9.8o;  65,000  lbs.  steel  rods,  5  cts.;  lor  filter  nouse  with 
appurtenances,  lump  sum,  $6,750;  pipes,  specials,  gates, 
meter,  etc.,  lump  sum,  $6,600;  loss  of  head  gages,  etc., 
lump  sum,  $2,650;  piping  and  gutters  in  filter  tank,  lump 
sum,  $1,400;  hiter  gravel,  lump  sum,  $235;  iiiter  sanu, 
lump  sum,  $544;  coagulating  devictfi  complete,  lump 
sum,  $i,35o;  embankment,  lump  sum,  $280;  electrically 
operated  contrifugal  pumps,  lump  sum,  $4,800.  It  also 
bid  with  steam  operated  centrifugal  pumps,  $37,109.  Totals 
of  other  bids  received:  (a)  witn  steam  operated  centrifu- 
gal pumps,  (b)  dectrically  operated  centrifugal  pumps. 
Union  Filter  Co.,  Pittsburg,  Pa.,  a  $42,771,  b  43,471; 
The  N,  Y.  Continental  Jewell  Filtration  Co.,  15  Broad 
St.,  New  York,  N.  Y.,  a  $40,189,  I?  $39,869.00;  Thre 
Greer  Filter  Co.,  Pittsburg,  Pa.,  a  $38,429,  b  $38,029; 
Norwood  Eng.  Co.,  Florence,  Mass.,  a  $40,272,  b  $38,772. 
Engineers,  hering  &  Fuller,  170  Bway,  New  York, 
N.    Y. 

Toppenish,  Wash. — R.  D.  Campbell,  Town  Clk.,  writes 
that  an  election  will  be  held  in  Aug.  to  vote  on  con- 
structing water  works,  to  cost  between  $10,000  and 
$14,000.       Engineer,    W.    J.    Roberts,    of    Pullman. 

*  Viola,  Wis. — The  National  Constr.  Co.,  of  South 
Bend,  Ind.,  is  reported  to  have  secured  the  contract  for 
constructing  water  works    at  Viola. 

Cheyenne,  Wyo. — The  City  Council  has  instructed  C.  C. 
Carlisle,  City  Engr.,  to  prepare  plans  for  remodeling 
the  city  water  works,  the  work  to  include  construction 
of  masonry  dam  75  ft  high,  to  form  storage  reservoir, 
to  cost  about  $40,000;  also  laying  over  a  mile  of  c.  i. 
water  pipe. 

Windsor,  Ont. — Bids  will  be  received  until  Aug.  8  by 
Stephen  Lusted,  City  Clk.,  for  $10,000  water  works 
bonds. 

Halifax,  N.  5.— Bids  will  be  received  until  Aug. 
1 3  by  the  Mayor  for  supplying  2,900  '/t  -in.  and  1 00 
^-in.    water    meters.      J.    J.    Hopewell,    Clk.    of    Works. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Notes    Arranged    Alphabetically    by    States. 

*Ensley,  Ala. — Th«  Southern  Bitulithic  Co.,  of  Nash- 
ville, Tenn.,  is  reported  to  have  on  July  18  secured  the 
contract  for  constructing  a  storm  sewer  at  Ensley  for 
$18,000. 

Paragould,  Ark. — The  question  of  constructing  a  sew- 
erage system  here  is  being  discussed. 

Fayetteville,  Ark, — Bids  will  be  received  until  Aug. 
22  by  the  Bd.  Improv.,  Sewer  Dist.  No.  i  (I.  G.  Combs, 
Chrmn.)  for  furnishing  material  and  construating  a 
system  of  sewers.  Burns  &  McDonnell,  Engrs.,  709 
Dwight   Bldg.,    Kansas  .City,    Mo. 

Oakland,  Cal. — Bids  will  be  received  until  Aug.  14 
by  the  Bd.  Pub.  Wks.  (Walter  B.  Fawcett,  Secy.),  for 
furnishing  material  *and  constructing  a  concrete  and 
ironstone    pipe    storm    sewer    in   Canning    St. 

Alamosa,  Colo. — It  is  reported  that  a  sewerage  sys- 
tem  will   be   constructed   here  at  a   cost   of   $25,000. 

Denver,  Colo. — Bids  will  be  received  until  Aug.  7  at 
Rm.  31,  Clayton  Blk.  Denver,  for  furnishing  material 
and  constructing  the  Clayton  College  pipe  line  com- 
prising about  4  miles  of  vitrified  clay  pipe  and  steel  pipe 
with  manholes  and  other  aijpurteances  according  to  plans 
in  the  office  of  Peter  O'Brien,  Civil  Engr.,  Nassau  Blk., 
Denver.     Moses  Hallett,  Trus.,  estate  of  Geo.  W.  Clayton. 

*Lamar,  Colo. — C.  W.  Heaton,  City  Qk.,  writes  that 
the  following  are  the  bids  opened  on  July  15  for  .the 
construction  of  a  sewerage  system:  P.  O'Brien,  Den- 
ver, Colo.,  $87,425;  National  Constr.  Co.,  Denver,  ColO., 
$76,510;  T.  J.  Sayler  &  Co.,  Lamar,  $76,200,  and  Gib- 
bons S  .Hughes,  Denver,  Colo.,  $75,124  (awarded  con- 
tract). 

Commerce,     Ga. — See    "Water." 

Great  Lakes,  North  Chicago,  III. — Bids  will  be  re- 
ceived at  the  Bureau  of  Navigation  (W.  H.  Brownson, 
Ch.),  Navy  Dept,  Washington,  D  .C.,  until  Aug.  21 
for  the  laying  of  sewers  and  drains  at  the  naval  train- 
ing station,  Great  Lakes,  North  Chicago,  111.,  as  adver- 
tised in  The  Engineering  Record. 

*Benton,  III. — B.  S.  Crain,  of  Marion,  is  reported  to 
have  secured  the  contract  for  constructing  a  sewerage 
system    (bids   opened   July   22),    for   $17,000. 

Collinsville,  III. — Bids  will  be  received  until  Aug.  20 
by  the  Bd.  of  Local  Improv.,  (J.  L.  K.  Wadsworth, 
Chmn.),  for  constructing  a  sanitary  septic  sewer  system 
in  Dist.  No.   I. 

Chicago,  III. — Bids  will  be  received  until  Aug.  7  by 
the  Bd.  Local  Improv.  (H.  S.  Dietrich,  Pres.),  for 
constructing  tile  pipe  sewers  in  portions  of  numerous 
streets;  also  constructing  drains  in  portions  of  several 
streets. 

Indiana  Harbor,  Ind. — The  City  Council  is  reported 
to  have  decided  to  expend  $500,000  for  a  sewerage 
system    for    East    Chicago   and    Indiana    Harbor. 

Gas  City,  Ind. — B'ids  will' be  received  by  Geo.  F.  Mar- 
chal.  City  Clk.,  until  Aug.  13  for  the  construction  of 
a  sanitary  and  storm  sewer  system  in  different  streets 
and  alleys,  in  all  about  3.1  miles,  as  advertised  in  The 
Engineering  Record;  approximate  cost,  $24,000.  Engi- 
neer, T.   E.   Petrie,   City   BIdg.,   Marion,  Ind. 

Indianapolis,  ZnJ.— Bids  will  be  received  until  Aug. 
9  by  the  Dept.  Pub.  Wks.  (Jos.  G.  Elliott,  Pres.),  for 
constructing  a  pipe  sewer  varying  in  size  from  10  to 
15-in.,    in    portions    of    Market    and    Davidson    Sts. 

Chas.  A.  Brown,  Asst.  Cit^  Engr.,  writes  that  the 
contract  for  constructing  the  Kentucky  Ave.  sewer  (bids 
opened  July  1 7) .  has  been  awarded  to  Morris  Def rees. 
Sacks    Bldg.,    Indianapolis,    for    $48,000. 

*Chas.  A.  Brown,  Asst.  City  Engr.,  writes  that  the 
contract    for    constructing    the    Missouri    St.    sewer    (bids 
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opened    July    19)    has    been    awarded    to 
Co.,    534    liell    bt.,    for    $21,000. 


Shehan    Constr. 


Princeton,  Ind.— The  plans  of  E.  E.  Watts,  City  Engr., 
are  reported  to  have  been  adopted  for  a  sanitary  sewer- 
age system,  to  cost  about  $60,000. 

Evansville,  Ind. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  (Walter  ¥..  Wunderlich,  Clk.).  until 
Aug.  30  for  the  construction  of  the  Kentucky  Ave. 
sewer,  as  advertised  in  The  Engineering  Record.  Bids 
will  be  submitted  on  both  reinforced  concrete  and 
brick. 

It  is  reported  that  the  Bd.  Pub.  Wks.  (W.  F.  Wun- 
derlich, Clk.),  will  receive  bids  until  Aug.  13  for  the 
construction  of  a  main  sewer  and  2  local  sewers  of 
vitri.    pipe    from    15    to    lo-in. 

Davenport,  la. — Bids  will  be  received  until  Aug.  6  by 
the  Bd.  Pub.  Wks.  for  constructing  sewers  in  Park 
Lane  Scott,  Warren  and  9th  Sts.,  in  all  about  4,590 
lin.    ft.    i2-in.    pipe.     Thos.    Murray,   City   Engr. 

Grinnell,  la. — Bids  will  be  received  until  Aug.  6  by  E. 
B.  Wiley,  Mayor,  for  furnishing  material  and  con- 
structing a  sanitary  sewer  and  extension  to  the  water 
system,  consisting  of  about  18,400  of  vitrified  sewer  tile 
and  cement  and  30  ft.  of  iron  sewer  pipe,  and  18,400  ft. 
of  water  main  of  iron  and  galvanized  iron  pipe.  Willis 
Davis,  City  Clk. 

'Webster  City,  la. — P.  M.  Banks,  City  Clk.,  writes 
that  the  following  are  the  bids  opened  on  July  24  for  con- 
structing about  16,631  ft.  of  sanitary  sewers:  Sullivan  & 
O'Connor,  Webster  City,  $31,598  (awarded  contract); 
Independent  Contr.  Co.,  Davenport,  $32,185;  Parks  &  Ger- 
ber,  Williams,  $33iMo;  E.  L.  Brown,  Ottawa,  111.,  $35,- 
923;  H.  L.  Gary,  Denison,  $38,120,  and  H.  L.  Hossack, 
Ottawa,  111.,  $39,787. 

Wichita,  Kan. — The  lowest  bid  recently  received  for 
constructing  the  West  Side  sanitary  sewer  is  reported  to 
have  been  submitted  by  Mclntyre  &  Teese  for  $71,978. 

Milford,  Mass. — Bids  will  be  received  until  Aug.  8 
for  7,000  ft.  6  to  12-in.  sewer,  800  ft.  8-in.  force  main, 
concrete  pump  well,  pumping  station,  etc.,  as  advertised 
in  The  Engineering  Record.  Jas.  E.  Walker,  Chmn. 
Com.      Engineer,   F.   A.    Barbour,    of  Boston. 

Athol,  Mass. — Bids  will  be  received  until  Aug.  20  by 
the  Sewer  Comrs.  (Herbert  L.  Hapgood,  Chmn.),  for 
constructing   about   8,500   ft.   of   sewers. 

Iron  Jiiver,  Mich. — Bids  will  be  received  by  Chas.  A. 
Otto,  Village  Clk.,  until  Aug.  7  (readvertisement)  for 
the  construction  of  sewers  in  Main  Dist.  No.  I  as  ad- 
vertised in  The  Engineering  Record.  Engineers  E.  G. 
Bradbury  and  G.  P.  Shute,  85  N.  High  St.,  Columbus,  O. 

'Lansing,  Mich. — The  following  are  the  bids  recently 
received  by  City  Clk.  for  the  Park  PI.  sewer:  W.  H. 
McKale,  $21,000;  J.  H.  Algate,  $20,800.  and  M.  E. 
I'^itzpatrick,  .St.  Joseph  St.,  L.ansing,  $18,000  (awarded 
contract). 

Jackson,  Mich. — It  is  proposed  to  construct  rein- 
forced concrete  trunk  sewers  here  at  a  cost  of  $30,000. 
A.  W.  D.  Hall,  City  Engr.;  J.  Harrington,  City  Recorder. 

Detroit,  Mich. — Bids  will  be  received  until  Aug.  8 
by  the  Dept.  Pub.  Wks.  (J.  J.  Haarer,  Comr.),  for 
furnishing  material  and  constructing  a  portion  of 
Schroeder   Ave.   sewer. 

Howell,  Mich. — See  "Public  'Buildings." 

St.  Paul,  Minn. — The  City  Engr.  is  reported  to  have 
submitted  to  the  Bd.  of  Pub.  Wks.  estimates  for  a  new 
system  of  sewers  in  the  southern  part  of  the  2d  Ward, 
including  sewers  in  Hastings  Ave..  J?oint  Douglas  Road, 
Douglas  St.,  and  other  streets;  probable  cost,  $35,000. 

'Virginia,  Minn. — A.  Bickford,  City  Clk.,  writes  that 
the  contract  for  constructing  sewers  in  Dists.  Nos.  3E, 
3D  and  3C  (bids  opened  July  23)  has  been  awarded  to 
C.  C.  Butler,   for  $4,798. 

Willmar,  Minn. — Bids  will  be  received  until  Aug.  12 
by  the  City  Council  for  furnishing  material  and  con- 
structing sewers  in  portions  of  Trott  Ave.,  8th.  9th  and 
loth  Sts.,  to  comprise  approximately  2,520  ft.  12-in. 
and   1,110   ft.    1 8-in.  pipe.     H.   Gunderson,  City   Clk. 

Vicksburg,  Miss. — Sewer  bonds  to  the  amount  of  $200,- 
000  are  about  to  be  sold  for  the  proposed  system  of 
house  and  storm  sewers,  tor  which  Walter  G.  Kirkpatrick, 
of  Jacksoin,  is  preparig  plans.  H.  J.  Trowbridge,  City 
Clk. 

Canton,  Miss. — ^Walter  G.  Kirkpatrick,  of  Jackson,  is 
now  preparing  plans  for  a  system  of  house  sewers  for 
Canton;  about  8  miles  in  length.  O.  S.  Miller,  Mayor. 

Webster  Groves,  Mo. — Bids  will  be  received  until 
Aug.  19  by  L.  B.  Ripley,  City  Clk.,  for  constructing 
district  sewers  with  necessary  appurtenances  in  Sewer 
Dist.  No.  I.  The  principal  items  of  the  work  are: 
50,800  ft.  9  to  i8-in.  pipe,  54  flush  tanks,  i  septic  sew- 
age disposal  plant,  capacity  70,000 'gals,  daily;  also  for 
sewers  in  Dist.  No.  2,  principal  items,  42,800  ft.  9  to 
1 5-in.  pipe,  49  flush  tanks,  i  septic  sewage  disposal  plant, 
capacity  42,000  gal.  per  day.  Specifications,  etc.,  may 
be  obtained  at  the  office  of  R.  E.  McMath  Surveying 
Co.,   328   Lincoln  Trust   Bldg.,    St.   Louis. 

Kansas  City,  Mo. — Bids  will  be  received  untiW  .'Vug. 
8  by  the  Bd.  Pub.  Wk.  for  contructing  sewers  in  Dist. 
No.    176,    Sewer   Dst.    No.   2.      E.   A.    Harper,    City   Engr. 

Cape  Girardau,  Mo. — ^Bids  will  be  received  until  Aug. 
19  (readvertisement),  by  GeO.  E.  Chappell,  City  Clk.,  for 
furnishing  material  and  constructing  a  complete  system 
of  sewerage  in  Sewer  Dist.  No.  i,  comprising  about  12 
miles  of  pipe  sewers  8  to  24-in.  in  diam.,  together  with 
all  necessary  •appurtenances. 

Omaha,  Neb. — Bids  will  be  received  by  Andrew  Rose- 
water,  City  Engr.  until  Aug.  26  for  the  construction  of 
storm  water  sewers  and  appurtenences  as'  advertised  in 
The  Engineering -Record. 

Elisabeth,  N.  J. — ;Fids  will  be  received  until  Aug.  15 
by  the  City  Council  for  furnishing  material  and  con- 
structing sewers  in  2d  and  4th  Aves.;  Christit;e  and  John 
Sts.,  requiring  about  3,057  lin.  ft.  15,  12,  10  and  6-in. 
pine,  etc.     N.  K.  Thompson,  St.  Comr. 

Asbury  Park,  N.  J. — Bids  will  be  received  until  Aug. 
17  by  the  Dent,  of  Water  and  Sewers  (John  J"..  Coffin, 
Supt.).  711  Asbury  Park,  for  furnishing  material  and 
constructing  about  10  miles  of  ■  pipe  sewers  from  6  to 
15-in.  diam.  with  manholes,  lampholes,  flush  tanks,  and 
c."   i.    pipe    complete;    also    same    date    and    place    for    fur- 


■  Items   marked  thus  give  the  names  of  parties  awarded   contracts. 
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«    —II I iri    tut    l^rlas    i,too    ft.    ix-in. 
•mr    oodct    pipe,    cstcadng    aeawsnl    ii 
NUrt   Rocm.  Citjr  Ei^r. 

'Stm  Bntummk.  N.  J. — The  contract  for  cooatructing 
■rvtn  oa  Codwite.  Throop  and  Easton  Ayn  (bids  opened 
laiy  i<)  kt>  bccm  awarded  to  Middlesex  Contr.  Co.,  of 

Ntwmk.  S.  J.—lVt  Panak  Valley  Sewerafr  Comn.  at 
a  aKCtiac  in  tl>e  Pradcatial  IAd(.  oo  Jnljr  aj  i>  reported 
to  have  aathoriaed  AOcn  Haxea,  St.  Paul  Bld(.,  New 
Yoflc.  N.  Y..  to  prepare  (itinntea  on  prcltminarr  plani 
for  haitdiag  the  peopoaed  Imak  aewer. 

-The    cttiiena    are     reported    to    have 
a    tunitge    syctem:    probable    coat, 

U^ind*^.  J. — Bids  wiU  be  received  by  Irven  Kollo. 
TowasUp  Ok.,  nntil  Aug.  19  for  the  constniction  of 
a  St  ■Mat*  syalcai  to  consist  of  10  miles  of  sewers  8  to 
a«-in.  rliiw.  poaiy  house.  cnciiKS,  punips,  pump  well 
and  iHipnial  wochiL  as  advertised  in  The  Engineering 
Reeocd.  Engineer  Wm.  H.  Boardman,  417  Walnut  St., 
PUlMiclphia.  Pa 

N.  J.—S.  a   WiUets,  Boro.  Ok.,  writes  that 
_^  will  probahir  soon  be  called  to  vote  on   the 
of    coasti  ucting    sewerage    system     and     dispo- 
sal piaat;  coat   upotud  to  be  tisj.ooo. 

FallM.  iV.  y. — O.  C  Breed.  Ctiy  Engr..  is  reported  to 
ha  pecparing  plans  and  specificalions  for  the  construction 
of  tatnals  to  the  West  Side  sanitary  trunk  sewer. 

Mrm  >'«rk,  .V.  K.— Bids  will  be  received  until  Aug. 
6  by  UmiB  F.  Haffen.  Pres.  Boro.  Bronx,  for  con- 
WinUlug  aewers  in  portions  of  Garrison  .^ve.  and 
Braoa  St.,  and  refaoikfing  portion  of  sewer  in  E.  Mllh 
St.  Engineer's  estimate:  1.200  lin.  ft.  12,  is.  18  and 
j»-iaL  ptpe  sewer;  s-90o  lin.  ft.  piles:  14.500  lbs.  steel 
aaia,  H  in.,  H  in.  and  H  in.;  1,410  lbs.  steel  in  loin. 
T*  hcams:  21.S00  ft.  timber,   etc. 

Bids  win  be  received  until  Aug.  ti  by  the  Boro. 
Prra.  (Henry  S.  Thompson,  Acting  Boro.  Pres.  anad 
Coar.  Pub.  Win.),  for  furnishing  malrrial  and  rr- 
masutling  owtlet  sewers  and  sppurtenanccs,  nvrtAcw<« 
and  coanectioos  at  4<d  and  43d  Sis..  North  Kiver,  and 
in  aad  and  4jd  Sts..  belw.  North  Kivrr  and  iilh  Ave. 
Engineer's  estimate:  i.jso  ft.  «ooden  barrel  sewer 
4  ft.  6-ia..  10  lin.  ft.  twin  brick  sewers  4  ft.  6-in.  in- 
terior diam.  Class  I.,  45  lin.  ft.  brk-k  sewer  4  ft.  6in.x9 
ft.  Class  II,  106  lin.  ft.  brick  wwcr  4  ft.  6'in.x4  ft. 
Claaa  111.  60  lin.  ft.  ovrrBow  chamber  brick  s^wer  ^of 
varying  interior  diam.  (tlass  IV,  170  lin.  ft.  brick 
sewer  6  ft.  6-in.xq  ft.  Class  V.  70  lin.  ft  twin  brick 
overflow  srwers  8  H.xi  ft.  Class  VI,  (o  lin.  ft.  twin 
brick  overflow  M-wer  8  ft.x2  ft.  Class  VII,  206  lin.  ft.' 
kneb  aewer  4  fl.xr  ft.  8in.  Class  VIII,  123  lin.  ft. 
bricb  sewer  4  fi.xi  ft.  S-in.  Oass  l.\.  90  lin.  ft.  iJ-in. 
aah  glased  vilr.  stoneware  pioe  culvert,  4  receiving: 
Imina  of  circular  pattern,  50  M  ft.  timber  and  plank 
for  bracing  and  sheet  piling,  8  M  ft.  timber  and  i>lank 
for    fown..    etc.    50    M    ft.    timber    and    plank    for    ap- 


BuMaU.  N.  K.— Francis  Ward,  Coror.  of  Pub.  Wks.. 
is  reported  to  have  presented  to  the  Bd.  of  Aldermen 
two  plans  for  a  sewer  to  abate  the  Cornelius  Creek 
Ikod.  One  is  for  an  overflow  sewer  to  cost  $95,000,  and 
Ike  other  for  a  reinforced  concrete  drain  to  cost  about 
$75,000. 

0**H:  It.  Y. — Tt  is  sutcd  that  bids  will  be  received 
onlil  Ang.  6  for  constructing  a  tewer  in  a  |M>r>ion  rf 
Lenox   Ave.     T.    A.    Dapson,    Deputy   City   Ok. 

Shttby.  N.  C— See  "Water." 

*Wikt*ton.  K.  D.— Wm.  R.  Purden,  City  Aud..  wriirs 
that  4c  coatra'Tt  for  constructing  sewer  in  Dakotii  line 
(bid*  opened  July  27),  has  been  awarded  to  C.  II. 
Porritt.  of  Fargo,   for  (9,732- 

Si.  Bernard.  O. — Bids  will  be  received  until  Aug.  6 
by  Geo.  Schroeder,  Village  Clk.,  for  constructing  a 
•ewer  fat  Carthage  Pike.  J.  A.  Stewart,  Engr.,  712 
Tractioa  BUg..   Cincinnati. 

FMsagstran,  O.— Bids    will     be  received     until     Aug. 

IS   br  the    Bd.  Pub.    Service    (W.  H.    McMillin.    Clk.T, 

for ■ •                    ■     =---  '  "'-■--  - 

Sta. 


sewers  in  portions  of  Walnut  and   Bane 


Bueyrmt.  O.—lt  is  atsted  that  bids  will  be  received 
anta  Aag.  la  by  Cfaaa.  Meyer,  Clk.  Bd.  Infirmary  Direc- 
tora.  for  ptambing  at  the  county  infirmary  and  for  a 
Bcwcraae  syaCca  and  diapoaal  plant. 

Arlimtten  HrirhU.  O — We  are  informed  that  H.  C. 
Innis.  Vtllagc  Engr..  Sution  R,  Cincinnati,  has  been 
iostmclcd  to  p-epare  plans  for  a  saniury  sewerage  sys- 
IrnL     Will   tote   on   hnnds   for   same   at   November   elec- 


'Catmmhus.  (7.— The  Olnmhas  Machine  Co..  of  Co- 
laafcaa,  ia  reported  to  have  on  July  24  secured  the  con- 
tract Iran  the  Bd.  of  Pub.  Servke  for  the  pumping  ma- 
r  to  be  insulled  in  the  East  ide  sewsge  pumping 
for  $13,255- 
BU*  win  be  received  until  Aug.  14  by  the  Bd.  Pub. 
Serricc  (Edw.  F.  McGoire.  Seey.),  for  constructing  sew- 
ers in  several  allcyt  and  a  portion  of  Wall  St. 

Nantaod.  O.—Bii*  will  be  received  by  the  Bd.  of 
PlA.  Scisfca  aatil  Aiw.  \y  for  furnishing  material  and 
cassMiactias  rtccMag^nsins  and  air  tanks,  and  laying 
4  aad  $4a.  pipe  ia  Serpentine  Ave.  for  the  puroose 
of  coareyiac  sewaar  froa  Dock  Creek  to  Bloody  Run, 
■a  advcruaed  in  Tlw   Eagiacering  Record. 

W#tfMM.  O. — The  followine  are  the  lowest  bids  opened 
oa  ToIt  li  for  sewers  at  Medina:  Diet.  No.  1  and  2,  J. 
(XN<ill.  of  Akron,  $7.3>5  and  $19,405.  resptclivelv;  and 
acsnisr  diapoaa.  pla«U,  Medina  Contr.  Co.,  Medina,  at 
%*Ma  tor  Soaib  Side  plant  and  $3,764   for  North   Siue 


.  plML     Eagiaaen^  E.  G.  Bradbury  and  Geo.  P.  Shute,  85 
*  iTlligh  St.,  ColunibM. 

■SalMS,  0.— Pulaa,  WBsoa  A  Applegate,  of  Alliance. 
ba««  MOMBd  Ike  coalTact  for  constructing  the  trunk 
8ac  (cwcr  (bida  npiail  Jnly  17).  at  the  following  bid: 
ly.iM  ca.  yda.  earth  caca*.,  64  cts.;  £.2(0  ft.  24->n- 
wwcr  pipe.  $i.]e;  ],«<o  ft.  18-in.  sewer  pipe,  90  eta,; 
s,M4  ft  15-ia.  aewer  pipe,  60  cts.;  1.786  ft.  la-in. 
aewer  pipe,  45  eta.;  rock  excav.,  $2.00  per  co.  yd,  tad 
U  mMbatn,  ea.,  $45;  total  cost,  $2«,520.  Fergnaoa 
M  Parectl,  of  Loiain,  bid  for  thia  work  $38,367. 

CambriiM,  O.— Bids  will  be  recrived  by  the  Bd.  of 
IS*  Srrvfat  (H.  P.  Woodworth,  Pres.).  until  Ang.  10 
for  funusbiag  material  aad  eoaatmcting  portion  of  sani- 


THE    ENGINEERING    RECORD. 


it       tary    system    of    sewerage,    as    advertised    in    The    Engi- 
tide       neering  Record.     O.   M.   Hogc.   City   Engr. 

£iitoa.    O. — The    citiicns    on    July    12    voted    to    issue 
$125,000  bonds   for   the   construction   of   a   sewerage   sys- 
tem.     Bids   will    probably   be   called    for   in   Oct.      A.    L. 
Keid.    City    Engr. 
•    Sev  FUladfltkia.   O.— See  "Paving  and  Roadmaking." 

•Cian'anatt.  O.— The  L.  Drach  Constr.  Co.,  206  E. 
4(h  St.,  is  reported  to  havcNsccured  the  contract  for  con- 
structing sewer  in  Main  and   Excelsior  Sts  for  $6,381. 

Ottawarr  -  O. — Bids  will  \x  received  until  Aug.  2j 
by  the  Bd.  Trus.  Girls'  Industrial  Home  (T.  V.  Uyc, 
Secy.)  for  constructing  a  sewage  disposal  plant  at  above 
home,  to  consist  of  about  5,040  ft.  3.  6,  8,  10  and  12- 
in.  sewer  pipe,  3,004  lbs.  c.  i.  special*  4.764  lbs.  steel. 
1.378  cu.  yds.  crushed  stone,  etc.  E,  G.  Bradbury  and 
G.  P.  Shute,  Engrs.,  85  N.  High  St.,  Columbus, 

Pawkiuka.    Ot/o.— See  "Water." 

Panama.— Stt   "Miscellaneous.' 

'Harrisburg,  Pa. — Oppcrman  &  Opperman,  of  Harris- 
burg,  arc  reported  to  have  secured  the  contract  for 
constructing  Mish  Hollow  sewer  (bids  opened  July  5), 
for    $36,344. 

.■ilteiheny.  Po.— The  State  Comr.  of  Health  is  re- 
|M>rted  to  have  instructed  Simon  Kirschlcr,  Dir.  Uept. 
of  Charities  of  Allcghcney,  to  prepare  plans  for  sewage 
disposal  plant  for  city  home  and  insane  asylum  at  Clare- 
mont. 

Taylor.  Po.— Bids  will  be  received  until  Aug.  6  by  the 
Town  Council  (John  F.  Tubbs  Chrmn.)  for  construct- 
ing a  lateral  sewer  in  the  2d  Sewer  Hist.  A.  B.  Dun- 
ning.   Boro.    Engr.,    803    Mcars    Bidg.,    Scranton. 

•Vermillion.  S.  V. — The  contract  for  constructing  sewer- 
age system  at  Normal  School  (bids  opened  July  1)  has 
been  awarded   to   Symms-Powcrs   Co.,  of   Sioux   Falls. 

'Brookings  S.  D.-  J.  R.  Thompson,  City  Engr.,  writes 
that  G.  W.  Hiiggert.  of  Fargo,  N.  D.,  has  secured 
the  contract  for  sewers  and  a  disposal  plant  (bids 
opened  July  15),  at  the  following  bid:  2,600  ft.  is-m. 
pipe  sewers,  $2.18;  290  ft.  izin.  pipe  sewers.  Ii-.^s: 
6,510  ft..  loin.  pipe  sewers,  $r.ii;  48.650  ft.  8-in.  pipe 
sewers  $i.2i;  total  for  sewerage  system,  $58,866,  For 
septic  tank  and  3  filter  beds.  $7,785:  1.982  ft.  24in. 
outlet  sewer,  $2.50;  666  ft.  18-in.,  $1.90,  and  200  ft. 
i?-in.,  $1.44;  total  for  disposal  plant,  $14,293.  Totals 
of  other  bids  received  were:  (n),  sewerage  system; 
(fc).  disposal  plant:  G.  S.  Redmon.  Pipestone,  Minn., 
a.  $59,839:  fc.  $14,547;  W.  J.  Gray  j&  Co.,  Minneapolis, 
Mi'in.,  a,   $59,353- 

Waco.  7>r.— Sewer  bonds  to  the  amount  of  $60,000 
are  reported  sold. 

'Salt  Lake  City,  l/raA.- Jas.  Kennedy,  of  Fargo. 
N.  !>.,  is  reported  ti  l.avc  secured  the  contract  fur  con- 
structini!    sewers    in    Pa'l    Lake    City,    for    about    $2i.!.87o. 

Sfiokane.  H'oj*.— The  Bd.  of  Pub.  Wks.  is  reported  to 
have  <^cided  to  recommend  to  City  Council  the  con- 
struction of  a  trunk  sewer. 

Blueiield.  W  Va. — We  are  informed  that  the  1.^1.  of 
Supervisors  will  expend  about  $25,000  for  sewers.  Engi- 
neer, Geo.  II.  Hall,  of  llluefield. 

Morshheld,  Jfir.— It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  10  by  M.  G.  Fleckcnstein,  City  (Ik., 
for  constructing  a  sewer  in   6th   St. 

BRIDGES. 

Notei   Arranged    Alphabetically    fcy   States. 

Talladega,  Ala. — It  is  stated  that  bids  will  he  r-^<"ivrd 
by  the  Co.  Comrs.  until  Aug.  12  for  constructing  2  steel 
bridges. 

'Redding,  Cal. — The  Bd.  of  Supervisors  are  reported 
to  have  awarded  the  contract  July  10  for  the  construc- 
tion of  a  bridge  over  the  Sacramento  Kiver  at  Redding. 
to    the    BurrelT    Bridge    &    Constr.    Co.,    of    Oakland,    at 

*3S.970-  „  ^       . 

•Keswick,  Co/.— The  Western  EYidge  &  Constr.  Co.  is 
stated  to  have  secured  the  contract  to  rebuild  the  county 
bridge  across  Sacramento  River  at  Keswick  at  $6,800. 

Greeley,  Colo. — C.  A.  Houston,  of  Denver.  Deputy 
State  Engr.,  writes  that  all  bids  opened  on  July  2.1  for 
a  reinforced  concrete  bridge  over  Cache  l-a  I'oudre  River 
at  5th  St.,  Greeley,  have  liecn  rejected;  bids  received 
ranged   from   $6,690  to  $7,400. 

Ripley,  III. — ^The  Bd.  of  Superv.,  it  is  stated,  has  been 
petitionrcl  to  construct  a  bridge  over  Crooked  Creek 
above  Ripli-y  between  Brown  and  Schuyler  Counties,  to 
cost  about  $4,000. 

'Indianapolis.  Ind. — The  contracts  for  the  3  concrete 
bridges  to  be  built  in  the  public  parks  is  stated  to  have 
been  awarded  by  the  Park  Bd.,  July  10.  as  follows:  To 
Hillis  F  Hackedorn  &  Co.,  Brookside  bridge  $5,875. 
Garfield  bridge  $7,518  and  Spades  Place  bridge  $2,549. 

Indianapolis.  Ind.— It  is  reported  that  the  Bd.  Co. 
Comrs.  will  receive  bids  until  Aug.  7  for  the  construc- 
tion of  1  bridges  and  8  concrete  culverts.  C.  J.  Clark, 
(To.   Aud. 

Shetbyvilte  Ind. — It  is  reported  that  the  Bd  .Co. 
Comrs.  will  receive  bids  until  Aug.  6  for  the  coii- 
Etruction  of  a  75-ft.  span  reinforced  concrete  arch 
bridge  over  Sugar  Creek.  Morel  Township.  Thos. 
Hawkins,    Co.    Aud. 

Sante  Fe,  Ind. — Bids  will  be  received  until  Aug.  7 
by  the  Bd.  Co.  Comrs.,  at  Peru,  for  constructing  a  steel 
or  concrete  bridge  across  Big  Pipe  Creek  south  of  the 
town   of   SanU  fe.     Chas.   Griswold,   Co.   Aud. 

Plymonlh,  /n<f.— Bids  will  be  received  until  Au;t.  6 
by  the  Bd.  Co.  Comrs.  for  constructing  8  iron  bridges 
and  one  set  of  abutments  for  bridge  in  German  Town- 
ship.    H.   L.  Singrey,   Co.  Aud. 

Princeton,  Ind, — The  Comrs.  of  Gibson  County  are 
reported  to  have  ordered  plans  for  the  construction  of 
an  iron  bridge  over  the  Patoka  River,  known  as  the 
Severn    Bridge. 

MarioH,  Ind. — It  is  reported  that  bids  will  be  received 
until  Aug.  6  for  constructing  5  concrete  arches,  one 
steel  bridge  with  concrete  abutments  and  floor,  two 
concrete  retaining  walls,  one  concrete  bridge  floor,  and 
the  roofing  of  the  New  Cumberland  bridge.  Harry 
(k>tdwaite,    Co.    Aud, 
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Council  Bluffs,  7a.— Bids  will  be  received  by  W.  F. 
Sapp  City  Clk..  until  Aug.  ig  for  furnishing  material 
ami  coMslructinK  a  reinforced  concrete  bridges  with  re- 
t.iining  walls,  etc.,  across  Indian  Creek,  one  at  ir rank 
•<\  the  other  at  8th  St..  as  advertised  in  The  Engi- 
neering Kecord.      S.    L.    Etnyre,    City   Engr. 

Cedar  Rapids,  la.— The  City  Council  has  adopted  a 
resolution  directing  the  City  Engr.  to  prepare  plans  and 
estimates  of  cost  of  constructing  a  steel  and  concrete 
bridge  at    i6th  Ave. 

SalitM  Katt.~\t  is  stated  that  bids  will  be  received 
until  Aug.  8  by  J.  P.  Burns,  Co.  Clk  for  two  6o  ft.  span 
steel  bridges  and  a  45-ft-  span  steel  bridge. 

New  Orleans    La, — Two  bids  are  reported  to  have  been  • 
been   received    Inly    15   by  the  Council    for   constructing  a 
bridge    across     Bayou    St.    John    at    Esplanade    St.      One 
was    considered    informal.      The    other    bid    was    from    the 
Ottumwa    Bridge   Co.,    of    Ottumwa,    la.,    at    $47,900. 

CoHowingo,  Md. — The  stockholders  of  the  Conowingo 
Bridge  Co.,  it  is  reported,  have  decided  to  issue  $75,000 
bonds  to  rebuild  the  bridge  at  Conowingo,  which  con- 
nects Cecil  and  Harford  Counties.  J.  Ilayward  Harlow, 
Engr.,    Darlington,    Md. 

'Boston,  Mass. — Jones  &  Meehan,  r  Beacon  St.,  have 
secured  the  contract  for  alterations  to  bridge  bet,  Chelsea 
and  Boston,  for  $.'>,74o  (bids  opened  July  25  by  the  ttos- 
ton  Bridge  Comn.).  Patk.  F.  McDonald,  Supt.  of 
Bridges. 

■  Menominee,  Mich. — The  City  Council  of  Menominee 
and  the  City  Council  of  Marinette,  Wis.,  are  said  to 
be  considering  the  construction  of  a  steel  bridge  at  the 
first  dam   to   replace  present   wooden  structure. 

The  lower  draw  bridge  over  Menominee  River  is  re- 
ported to  have  been  badlv  damacr'"d  by  a  collision  with  a 
steamer,  and  it  is  stated  it  will  cost  $  1 2,000  to  make 
repairs.. 

Independence,  Mo. — It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  7  by  S.  A.  Boyer,  Co.  Clk.,  for  con- 
structing a  reinforced  concrete  bridge  with  two  30  ft. 
spans  on   Holmes  Park  Rd.  over  Heart  Grove  Creek. 

Kansas  City,  Mo. — The  Lower  House  of  the  Council 
on  July  15  passed  an  ordinance  giving  permission  to 
the  Commercial  Improv.  Co,  to  construct  a  viaduct  on 
Main  St.  from  20th  to  23d  Sts.  It  will  be  a  foot, 
wagon  road  and  street  car  structure,  and  is  to  cost 
about  $110,000.  The  Metropolitan  Street  Ry.  Co.  will 
oi)erate  the  cars  over  it  as  far  as  27th  St.,  where  con- 
nections will  be  made  with  the  cars  using  the  Main 
St.  tracks.  When  the  viaduct  is  finished  it  will  be 
deeded    to   the   city   to   own    and   maintain. 

South  Omaha,  A'^c/;.-  Engineers  of  the  Chicago  Rock 
Island  Pacific  Ry.  (W.  H.  Peterson.  Bridge  Engr.,  Chi- 
cago, 111.),  it  is  stated,  have  made  surveys  and  maTie  a  re- 
port recoimnendine;  the  construction  of  a  viaduct  in  lower 
Albright,    South    Omaha,   over    the    railroad    tracks. 

Rahway.  N.  7.-  Bids  will  be  received  until  Aug.  7 
rit  thf  Court  House.  Elizabeth,  for  cnstructing  a  rein- 
forc-d  concrete  bridge  across  the  Robinson  Branch  of 
the  Rahway  River  at  Rahwav.  Span  60  ft.  width  46  ft. 
J.   r,.  Bauer,  Co.   Engr.,  215  Broad  St.,   Elizabeth. 

South  Orange,  N.  J. — It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  6  by  G.  F.  Drum.  Co.'  Engr.,  Newark, 
for  constructing  a  bridge  on  W.  Turrell  Ave.,  South 
Orange. 

Trenton.  jV.  /.—Bids  will,  be  received  until  Aug.  10 
(readvertisement)  by  the  Bd.  'eh^sen  Freeholders  (Ammi 
R.  Schanck.  Dir.)  for  furnishing  material  and  construct- 
ing a  combination  p'eel  and  concrete  bridge  across  Han- 
nah Moore's  BrooTt,  Hopewell  Township.  Frank  J. 
Eppeli,  Co.  Engr..,  also  same  time  and  place  for  con- 
structing _a  combination  steel  and  concrete  bridge  over 
stream  crossing  Dutch  Neck  and  Grover's  Mill  Rd.,  West 
Windsor  Township. 

*Utica,  N.  y. — The  contracts  for  the  work  of  repairing 
and  cottstructing  the  bridges  over  Real's  Creek  and  the 
new  channel  of  the  Mohawk  River  on  N.  Genesee  St., 
.  have  been  let  to  J.  C.  Dewhurst.  The  bridge  over  Real's 
Creek  will  have  the  wood  supports  taken  out  and  iron 
supports  substituted.  This  is  made  necessary  because  of 
the  projected  electrification  of  the  Deedfield  St.  car  line. 
Also  with  this  object  in  view  the  old  rails  are  being  torn 
out  and  better  ones  put  in  their  places.  The  bridge  over 
the  new  river  channel  will  be  entirely  of  iron,  and  al- 
though not  a  new  bridge.  Two  abutments  are  to  be 
erected  on  either  side  of  the  river. 

Rochester,    N.    Y. — See    "Paving    and    Roadmaking." 

WestHeld,  N.  Y.- — The  citizens  are  stated  to  have  voted 
to  issue  $35,000  bonds,  the  city  portion  toward  construct- 
ing a  viaduct  over  Chautauqua  Creek.  The  structure  to 
be  1,000  ft.  lonp  and  50  ft.  wide.  The  Buffalo  &  Lake 
Eric   Traction   Co.   to   expend   $50,000   on   the    bridge. 

'New  York.  N.  Y. — The  following  are  the  bids  re- 
ceived July  18  by  J.  W.  Stevenson,  Comr.  Bridges  for 
furnishing  and  delivering  spruce  plank  for  the  Brooklyn 
Bridge:  D.  M.  Resscguie,  $1 5,720  (awarded  contract) ; 
Brooklyn  Lumber  Co.,  $19,500;  Arthur  C.  Jacobson  & 
Sons,  $20,580. 

The  following  arc  the  bids  opened  on  July  23  by 
Tas.  W.  Stevenson,  Comr.  of  Bridges,  for  making  test 
oorings  at  the  site  of  new  bridge  over  East  River,  bet. 
Manhattan  and  Brooklyn  Boroughs  (price  given  per  cu. 
yd.):  Grant  Roher  299  Bway..  $7.41 :  Williams  Eng. 
&  Contr.  Co.,  13  Park  Row.  $5.95;  Manliatan  Drillinii 
Co.,  $6.7^;  American  Test  Boring  Sr  Drill  Co..  $7.68; 
Healey  Sewer  Machine  &  Contr,  Co..  21  Park  Row, 
$4-79>  and   American   Diamond    Rock    Drill   Co.,   $11.25. 

The  following  are  the  bids  opened  same  time  and 
place  for  construction  of  trolley  railway  approaches  to 
the  Brooklyn  Bridge,  in  Brooklyn  Boro.;  Snare  & 
Triest  Co.,  143  Liberty  St.,  $106,280:  Chas  Meads  Co., 
299   Bway.,  $95,400,  and  J.  H.   Gray  &  Co.,   $106,700. 

T arbor o.  N.  C. — Bids  will  be  received  until  Sept.  2 
by  the  Chmn,  Bd.  Co.  Comrs.  for  constructing  a  steel 
bridge  20  ft.  long.  18  ft.  wide,  with  6o-ft,  draw  across 
Tar    River,    near   Tarboro. 

New  Lexington,  O. — It  is  stated  that  bids  will  be  re- 
ceived until  Aucr.  6  by  C»eo,  T,  Drake,  Co.  Aud.,  for 
constructing  a  bridge  over  Rush  Creek,  at  Main 'St.,  East 
Liverpool. 

Cleveland,    0. — The    City    Council    is   reported    to   have 
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passed  an  ordinance  providing  for  an  appropriation  of 
?22,ooo   to   complete   Jefferson   Ave.    bridge. 

Lebanon,  O.— Bids  will  be  received  by  S.  A.  Stillwell 
Lo.  Aud.j  until  Aug.  24,  for  constructing  superstructure 
over  Little  Miami  Kiver  at  Mathers  Mill,  2  miles  south 
ot  Oregonia  to  consist  of  a  2-span  high  truss  steel  bridge, 
with  permanent  floor,  each  span  135  ft.  on  pin  centers, 
and  a  clear  roadway  ot  16  ft.  also  for  substructure  for 
same,  consisting  of  a  new  abutment  and  pier  and  refac- 
ing  of  one  old  abutment.      Samuel   D.   Henkle,   Co.   Surv. 

Mt.  Cilead,  O.—lt  is  stated  that  bids  will  be  received 
until  Aug.  IS  by  W.  C.  Mcl'arland,  Co.  Aud.  for  con- 
structing the  substructure  and  superstructure  of  a  steel 
bridge  over  Whetstone  Creek. 

Port  Clinton,  O.— It  is  reported  that  bids  will  be  re- 
ceived until  Au«.  17  by  the  Bd.  Co.  Comrs.  for  fur- 
nishing material  and  constructing  the  superstructure 
for  a  bridge  ,to  have  6s-ft.  span,  i6-ft.  roadway  across 
Crane  Creek,  Allen  Township;  also  constructing  sub- 
structure   of   said    bridge.      Henry    Pafenbach,    Co.    Aud. 

r,  Cincinnati,  O.— Bids  will  be  received  by  the  Bd.  ot 
Pub.  Service  (M.  J.  Keefe,  Clk.)  until  Aug.  16  for 
furnishing  material  and  reconstructing  and  repairing 
Liberty  St.  viaduct  and  approaches  from  Garrard  Ave. 
to    State    St.    as    advertised    in    The    Engineering    Record. 

Towanda  Pa.^Local  press  reports  state  that  bids  will 
be  received  by  the  County  Comrs.  (E.  D.  Harkness, 
Chmn.)  until  Aug.  15  for  the  construction  of  James 
St.  bridge  across  Susquehanna  River  bet.  the  town- 
ships   of.  North    Towanda    and    Wysox. 

Philadelphia,  Pa.— The  members  of  the  Southwest  Im- 
prov.  Assoc,  It  is  stated,  have  prepared  a  resolution  to 
be  presented  to  the  Mayor,  asking  for  a  new  bridge  at 
6ist  and  Yocum  Sts.,  over  the  Baltimore  &  Ohio  R.  R 
tracks. 

'Nashville,  Tenn.—W.  M.  Pollard,  Co.  Judge,  writes 
that  the  contract  for  building  concrete  piers  for  two 
highway  bridges  across  Cumberland  River,  reinforced  con- 
crete viaduct  approaches  for  Sparkraan  and  Jefferson  St 
bridges  and  furnishing  borrow  pits  and  filling  certain 
parts  of  approaches  of  said  bridges  (bids  opened  by  tlie 
Cumberland  Bridge  Com.  of  Davidson  County  on  Tuly  10) 
has  been  awarded  to  Foster  &  Creighfon.  of  Nashville, 
for  $510,000- 

Mt.  Pleasant,  Tenn. — The  County  Road  Comrs.,  it  is 
stated,  have  decided  to  construct  2  steel  bridges  to  re- 
place present  bridges  on  Mt.  Pleasant  Pike.  Columbia  is 
the  county  seat  of  Maury  County. 

*Ogden,  Utah. — The  contract  for  constructing  two  50- 
ft.  span  concrete  arch  bridges  (bids  opened  July  23) 
has  been  awarded  to  United  Concrete  Co.,  of  Ogden,  for 
$4,874.      A.   F.   Parker   ,City  Engr. 

Ft.    Myer,    Va. — Bids    will  be    received    until    Aug     20 

for    constructing    bridge    on  Military    Rd.    to    Kt.    Myer, 

Va.,  by  Maj.  Gray  Zalinski,  Q.  M.,  U.  S.  A.,  Washing- 
ton,   D.    C. 
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Seattle,  Wash. — The  constructng  of  a  briuce  from 
Marion  St.  and  First  Ave.  across  the  car  tracks  to  the 
wharves,    is   reported   contemplated. 

*Toronta  Owf.— The  contract  for  the  steel  superstruc- 
ture for  the  Lansdowne  bridge,  is  stated  to  have  been 
awarded  the  Cleveland  Bridge  and  Engineering  Co  Dar- 
lington England,  for  $53,443,  which  includes  the  erec- 
tion and  supply  of  girders. 

*Ottawa,  Ont. — The  Transcontinental  Ry.  Co.  has  award- 
ed the  contract  for  the  construction  of  5  steel  bridges 
on  the  Quebec  Le  Tugue  section  of  the  National  Trans- 
continental Ry..  to  the  Dominion  Bridge  Co,  of  Mont- 
real, Que.,  for  $150,000. 

Hamilton,  N.  ^.—Engineers  Waddell  &  Harrington, 
New  Nelson  Bldg.,  Kansas  City,  Mo.,  write  that  the  date 
of  receiving  bids  for  the  proposed  bridge  over  Waikato 
River  at  Hamilton,  New  Zealand,  has  not  yet  been  de- 
cided upon;  probable  cost,  $125,000  to  $150,000. 

PAVING  AND  ROAD   MAKING. 

Notes   Arram-ged   Alphabetically    by   States. 

Tuscaloosa,  Ala. — It  is  stated  that  bids  will  be  received 
until  Aug.  8  by  the  Mayor  and  E'd.  of  Adermen  for  con- 
structing cement,  sidewalks  and  curbs  on  various  streets. 
W.    M.    Faulk,    Mayor. 

Huntsi'ille,  Ala. — Bids  are  wanted  until  Aug.  17  for 
paving  with  vitrified  brick  streets  bounding  the  Pub- 
lic Square.      For   further  information   address  the    Mayor. 

*Greenville,  Ala. — The  contract  for  paving  about  12,- 
000  sq.  yds.  with  vitr.  brick  has  been  awarded  to  the 
Crockett  Paving  Co.,  of  Birmingham.  Part  of  the  pave- 
ment is  to  be  laid  on  a  concrete  base  at  $2.25  per  sq. 
yd.,  and  the  remainder  on  a  sand  foundation  at  $1.75 
per  sq.  yd.  The  prices  quoted  not  including  excava- 
tion.    Arthur   Pew,   Consulting  Engr.,  Atlanta,  Ga. 

Selma,  Ala. — The  City  Clk.  writes  that  bids  will  prob- 
ably be  called  for  in  about  60  days  for  paving.  Ma- 
terial not  yet  decided  upon,  Engr.,  J.  Smith,  of  Selma. 
V.   B.  Atkins.   Mayor. 

Birmingham.  Ala. — The  West  End  Council  is  reported 
to  have  passed  a  resolution  providing  for  the  paving  of 
several    streets    at    a    cost    of    $170,000. 

Whipple  Barracks,  Ariz. — Bids  will  be  received  until 
Aug.  24  by  Capt.  Chas.  C.  Walcutt,  Jr.,  Prescott,  for 
constructing    roads    and    walks    at    Whipple    Barracks. 

*Denver,  Colo. — The  contract  for  laying  pavement  in 
Broadway  Paving  Dist.  No.  3  (bids  opened  July  16) 
has  been  awarded  to  the  Colorado  Co.,  of  Denver,  for 
$69,218. 

*New  London,  Conn. — The  Connecticut  Hassam  Paving 
Co.,  of  Boston,  Mass..  is  reported  to  have  secured  the 
contract  for  paving  with  Hassam  pavement  Methodist 
St.,   at  $i.ao    per  sq.   yd. 

New  Britain,  Conn. — We  are  informed  that  it  is  pro- 
posed to  pave  Church  St.  from  Main  to  Elm  St.',  about 
3,500    sq.    yds.,    before    fall.      Bitulithic    will    probably    be 


on  a  ^jortion  of  State  St.,  with  Hassam  on  a  portion  of 
Oak  St.,  and  with  macadam  on  portions  of  Plymouth, 
Carlisle,   Prospect,    Sachemi  and  Winthrop  Sts. 

Wilmington,  Del. — Bids  will  be  received  until  Aug.  6 
(extension  of  date)  by  the  Francis  A.  Price,  New  Castle 
County  State  Highway  Comr.,  loogj^  Market  St.,  Wil- 
mington, for  constructing  a  road  in  Blackbird  hundred,  a 
distance  of  aiiout  4.82  miles. 

Pinckneyville.  III. — The  paving  of  the  public  square 
and  portions  of  several  other  streets,  in  all  11,000  sq. 
yds.,  at  a  total  cost  of  $30,000,  is  reported   contemplated. 

W.  W.  Burke,  City  Clk.,  writes  that  about  $26,000 
will  be  expended  for  vitrified  brick  paving.  Engineer, 
Geo.  Kennedy,  Jr..  of  Murphysboro.  W.  A.  Nesbit, 
Clk.    Bd,    Local   Improv. 

Carthage.  III. — It  is  stated  that  $5,100  street  paving 
bonds  are  to  be  issued. 

Beardstown.  III. — A.  G.  Smith.  City  Clk.,  writes  that 
bids  will  be  received  on  Sept.  3  for  38,460  sq.  yds. 
brick  pavement  on  concrete  base,  estimated  cost  $81,528. 
Engineer,    C.    W.    Brown,    of   Jacksonville. 

Danville,  III. — It  is  stated  that  a  portion  of  Green 
St.  will  be  paved  at  a  cost  of  $9,195. 

Clmmpaign,  III. — J.  W.  Stipes,  of  Champaign,  is  stated 
to  have  secured  the  contract  for  paving  Chalmer  St. 
at  $19,499. 

Cairo,  7//_^Wilbur  B.  Thistlewood,  City  Engr.,  writes 
that  the  Bd.  of  Local  Improc.  will  receive  bids  Aug. 
15  for  paving  with  brick  Washington  Ave. — 51,646  sq.  yds. 

Chicago.  III. — Bids  will  be  received  until  Aug.  7  by 
the  South  Park  Comrs.  (E.  G.  Shumway,  Secy.),  for 
furnishing  material  and  paving  a  portion  of  Michigan 
Ave.  driveway  with  asphalt,  bitulithic,  creosoted  wooden 
block  and  other  kinds  of  bituminous  or  treated  block 
pavement. 

Kankakee.  III.— The  Bd.  of  Pub.  Wks.  is  stated  to 
have    appropriated    $28,000    for   improving  streets. 

Indianapolis,  Ind. — E'ids  will  be  received  until  Aug  9 
by  the  Bd.  Pub.  Wks.  (Jos.  T.  Elliott.  Pres.)  for  paving 
with  creosoted  wooden  blocks  portions  of  Meridian,  St. 
Clair  and  i6th  Sts. 

East  Chicago.  Ind. — It  is  stated  that  the  City  Council 
will  receive  bids  for  the  improvement,  grayling  and 
paving  of  the  four  principal  streets;  estimated  cost, 
$150,000. 

Covington,  Ind. — It  is  reported  that  the  Bd.  Co. 
Comrs.  will  receive  bids  until  Aug.  16  for  constructing 
the  Glascock  gravel  road,  11,820  ft.  long.  Wm.  B.  Gray, 
Co,    Aud. 

Bedford.  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs. 
will  receive  bids  until  Aug.  17  for  constructing  8,217 
ft.    macadamized    road.      W.   G.    Owens,    Co.    Aud. 

Shflbyville.  Ind. — It  is  reported  that  the  City  Coun- 
cil will  receive  bids  until  Aug.  6  for  grading  and  pav- 
ing with  gravel  Jackson  St.;  also  constructing  5-ft. 
cement    walks.      H.   J.    Clark,    City   Clk. 

*Crawfordsz'ille,  Ind. — The  Comrs.  of  Montgomery  and 
Putnam  Counties  are  stated  to  have  awarded  the  con- 
tract July  20  for  grading,  graveling  the  county  line 
gravel  road  to  Johnson  &  Johnson  of  Crawfordsville, 
for    $7,800. 

Ft.  Washington.  Ind. — Bids  will  be  received  until 
Aug.  26_  by  the  Constr.  Q.  M.,  U.  S.  A.,  for  grading 
and  draining  the  drill  grounds  at  this  post.  Plans  and 
specifications   may   be   had   upon   a  deposit  of   $10. 

Terre  Haute.  Ind. — Poplar  St.  from  3rd  to  13th  St., 
is   to   be   paved   with    brick.      Edgar    Schmidt,    City    Engr. 

Des  Moines.  la. — Bids  will  be  received  until  Aug.  7 
by  the  Bd.  Pub.  Wks.  (W.  W.  Wise.  Chmn.),  for  pav- 
ing portions  of  6th,  Forest  and  Arlington  Aves.,  and 
an  alley  with  No.  1  repressed  vitrified  paving  brick  on 
a  6-in.  Portland  cement  concrete  foundation,  in  all 
about  26,118   sq.   yds. 

Ottumwa,  la. — Resolutions  of  necessity  have  been 
P^issed  for  paving  with  vitr.  brick  sundry  streets  and 
alleys;  approximate  quantities:  <;,20o  lin.  ft.  of  Portland 
cement  curb,  and  7,000  so.  yds.  of  paving.  Bids  will 
probably  be  received  some  time  in  August.  Other  paving 
work  is  contemplated.     Jos.  T.  Brady,    City  Engr. 

Ft.  Leavenworth,  Kan. — The  following  bids  are  re- 
ported opened  July  19  by  Capt.  J.  E.  Normovle  for  grad- 
ing, curbing  and  paving  Grant  Ave.:  E.  Jones,  $97,000; 
Boyd  Bros..  $94,000:  Jas.  Stanton.  $110,000.  oiled  as- 
phalt, $70,000:  O.  C.  Chapin,  brick  pavement,  not  in- 
cluding   guttering  ,and    curbing,    $82,000. 

Paola.  Kan.— It  is  reported  that  bids  are  wanted 
until  Aug.  6  for  paving  certain  streets  with  brick  on 
concrete    foundation.      E.    D.    McLaughlin.    C^y    Clk. 

EHsabethtown .  Ky. — It  is  reported  that  bids  are  want- 
ed until  Aug.  6  for  paving  certain  portions  of  several 
streets.      R.    S.    Bush.    City    Clk. 


*New  Bedford,  Mass. — An  additonal  contract  for  8,000 
sq.  yds.  of  bitulithic  has  been  awarded  the  Warren  Bros. 
Co.,   of  Boston. 

Everett.  Mass. — About  $23,000  has  been  appropriated 
by  the  City  Government  for  sidewalks.  Chris  Harrison, 
City   Engr. 

*  Hudson.  Mich. — Fred  P.  George,  City  Clk..  writes 
that  the  contract  for  paving  about  12,900  si^.  yds.  (bids 
opened  July  23)  has  been  awarded  to  McKinney  Bros., 
of   Toledo,    O.,    for  $23,500. 

Scottville,  Mich. — ^Bids  will  be  received  until  Aug.  10 
by  W.  C.  Freedy,  City  Clk.,  for  furnishing  material, 
grading,  puttering  and  macadamizing  a  portion  of  Main 
St.,  requiring  about  2,100  cu.  yds.  earth  excav.,  1,775 
sq.  yds.  cobble  stone  gutters,  4,428  sq.  yds.  of  macadam 
paving,  and  about  6  M.  ft.  temporary  hemlock  curbing. 

Ecorse.  Mich. — -Bids  will  be  received  until  Aug.  13 
by  Richd.  C.  Montie,  Village  Clk.,  for  paving  and  sew- 
ering River  Rd.  Geo.  Jerome,  Village  Engr.,  1 102 
Majestic     Bldg.,     Detroit. 

Muskegon,  Mich. — ^The  only  bid  received  July  15  for 
for  the  entire  work  of  paving  Western  Ave,  including 
building  of  sewer,  is  stated  to  .lave  been  submitted  by  the 
Central  Bitulithic  Paving  Co.,  of  Detroit    at  $59,8(>3. 

New  bids  will  be  received  by  P.  P.  Misner,  City  Re- 
corder, until  Aug.  12  for  furnshing  material  and  paving 
Western  Ave.  with  brick,  asphalt,  asphalt  macadam  or 
other  first-class  pavement,  as  advertised  in  The  Engineer- 
ing Record. 

Detroit,  Mich. — iBids  will  be  received  until  Aug.  12 
by  the  Dept.  Parks  and  Boule.  (Philip  Breitmeyer, 
Comr.)  for  resurfacing  I.^fayette  Boule.  with  creo- 
soted block  and  constructing  a  brick  roadway  on  North- 
ern Grand  Boule.;  also  furnuishing  Kentucky  rock  as- 
phalt   and    trap    rock,    rip-rap    size,    as    may    be    required. 

*St.  Paul,  Minn. — Wm.  Devine  is  stated  to  have  re- 
ceived the  contract  for  repairing  the  Emerson  and 
Kinnane  Road,  at  $8,432;  also  the  contract  for  the 
Edgerton    St.    road    at    $  1 0,91 3. 

*I)uluth.  Minn.  -It  is  stated  that  paving  contracts  have 
been  awarded  by  the  Bd.  Pub.  Wks.  as  follows:  4th  Ave. 
with  cedar  blocks  to  Hugh  Steele,  at  $12,692,  and  Lake 
Ave  to  J.  A.  Preston  at  $12,662. 

Mankato,  Minn.^lt  is  reported  that  a  portion  of  5th 
St.  is  to  be  macadamized  at  a  cost  of  $5,000. 

Winona,  Minn. — The  City  Engr.,  it  is  reported,  wilt 
prepare  plans  for  macadamizing  Gilmore  East  and  West 
Burns  Valley  and  Catholic  cemetery  hill  roads. 

Mat'shHeld.  Mo. — Bids  will  be  received  until  Aug.  30 
by  W.  P.  McKnight,  City  Clk..  for  about  98,000  ft. 
of  macadamized  streets  anad  7,200   ft.  of  stone  guttering. 

*  Independence,  Mo. — The  Kansas  Bitulithic  Co.,  of 
Kansas  City,  Mo.,  has  secured  a  contract  for  9,350  sq. 
yds.  of  bitulithic 

^Nashua.  N.  H. — The  contract  for  constructing  2 
miles  of  State  road  in  Nashua  (bids  opened  July  5) 
ha  sheen  awarded  to  Osgood  Constr.    Co.,  of   Nashua. 

Concord,  N.  H. — Bids  will  be  received  until  Aug.  8 
by  A.  W.  Dean,  State  Engr.,  Concord,  for  construct- 
ing a  gravel  road  in  Hookett,  cost  about  $3,100;  also 
a    trap    rock    road    in    Concord,    cost    about    $7,000. 

Elisabeth.  N.  J. — Bids  will  be  received  until  Aug.  15 
by  the  City  Council  for  paving  Court  St.  and  Waverly 
PI.  and  flagging  7th  St.  requiring  3,230  sq.  yds.  trap 
block  pavt.,  1,480  sq.  yds.  telford  pavt.,  1,720  Hn.  ft. 
new  flag,  2,340  lin.  ft.  new  curb,  1,390  sq  yds.  trap 
hlock   gutters,   etc. 

*  Elizabeth.  N.  J. — The  contract  for  paving  with  as- 
phalt a  portion  of  Walnut  St.  is  reported  to  have  been 
awarded  to  the  Barber  Asphalt  Co.,  Halsey  and  Acad- 
emy  Sts.,   for   $31,058. 

WestHcld,  N.  J.- — E'ids  will  be  received  until  Aug.  19 
by  the  Town  Council  for  regulating,  grading  and  mac- 
adamizing a  portion  of  Euclid  Ave.  Estimated  quanti- 
ties: 555  cu.  yds.  excav.,  exclusive  of  sub-grading;  3,837 
sq.  yds.  macadamizing;  227  sq.  yds,  cobble  gutters.  A. 
W.  Vars.  Town  Surveyor,  Broad  and  Elm  Sts.;  Lloyd 
Thompson,   Town  Clk. 

Gloucester  City,  N  .J. — The  citizens  are  stated  to  have 
on  July  23  voted  in  favor  of  issuing  $75,000  bonds  to 
continue  the  improving  of  the  streets  in  the  eastern  and 
other  sections  of  the  town. 

East  Orange,  N.  J. — An  ordinance  has  passed  first  read- 
ing in  the  C^itv  Council  providing  for  the  laying  of  an 
8-ft.  sidewalk  the  entire  length  of  Main  St. 

*Brunswick,  7V._  7. — The  contract  for  paving  about 
5,000    sq.    yds.     with    brick    (bids    opened    July     15)     has 


been    awarded    to    John    F.    Kerwin,    of    Guilden    St., 
$11,600. 


for 


used. 


H.    Oldershaw,    City    Engr. 


New   Haven,   Conn. — The   Permanent  Paving   Comn.,   it 
is  stated,    voted    on    July    18    to   pave   with    wood    blocks 


*Salem,  N.  J. — The  contract  for  constructing  the  Allo- 
way  and  Aldine  Road  (bids  received  July  8)  is  stated 
to  have  been  awarded  to  Sutton  &  Corson,  at  $10,320. 
Tbe  only  other  bid  was  submitted  by  B.  F.  Sweeten  & 
Son    at   $10,950. 

The    building    of    a    gravel    road    between    the    city    of 

*  Ashland,  Ky. — A  contract  for  15,716  sq.  yds,  of  brick        Salem     and     village     of     Quinton.     according    to     reports, 

paving  has  been  awarded  to   the   Southern  Bitulithic  Co.,        "^^^    hetn    abandoned.      The    taxpayers    did    not    want    a 

""  gravel  road.     Bids  for  this  road  were  received  same  time 

as  above  road. 

*Buffalo,  N.  y.— The  German  Rock  Asphalt  Cement 
Co.,  D.  S.  Morgan  Bldg.,  is  reported  to  have  secured 
the  contract  for  repaving  a  portion  of  High  St.  with 
asphalt  for  $36,920. 

A^^  York.  N.  K.— Bids  will  be  received  until  Aug.  14 
by  J.  A.  Bensel,  Comr.  of  Docks  for  furnishing  ma- 
terials and  repairing  the  asphalt  pavements  on  the  North 
and  East  Rivers,  together  with  all  work  incidental  there- 
to. Contract  No.  1094.  Class  i — For  repairing  the 
asphalt  pavement  between  the  north  side  of  W.  56th 
St.  and'  a  point  about  150  ft.  north  of  the  north  side 
of  Pier  (new)  29,  near  the  ft.  of  Vestry  St.,  North 
River.  Oass  2 — For  repairingr  the  asphalt  pavement 
between  Battery  PI.  and  a  point  about  140  ft.  north 
of  the  north  side  of  Pier  (ne\v)  29,  near  the  ft.  of 
Vestry  St.,  North  River,  and  asphalt  pavement  on  the 
East  River. 


of  Nashville,  Tenn. 

Ft.  St.  Philip,  La. — Bids  will  be  received  until  Aug. 
21  by  Capt.  R  .T.  Clayton,  Q.  M..  U.  S.  A..  New  Or- 
leans, for  constructing  roads,  drains  and  sidewalks  at 
Ft.    St.    Philip. 

New  Orleans.  La.— Capt.  Hardee  has  submitted  to  the 
chairman  of  he  Budget  Committee  estimates  of  the  citv's 
portion  of  the  paving  of  certain  streets  as  follows:  Uni- 
versity PI.,  from  Canal  to  Tulane  Ave.,  $4,300;  South 
Pierce  St.,  from  Canal  St.  to  Tulane  Ave.,  $7,000; 
Opelousas  Ave.,  from  Brooklin  to  Atlantic  Ave..  $42,000; 
Esplanade  Ave.,  from  CHaibome  to  Galvez  St.,  lower  side, 
$14,000,  and  Esplanade  Ave.,  from  Galvez  to  Broad 
.  St.,  both   sides.    $30,000. 

*Saco,  Me. — H.  A.  Weymouth,  Mayor,  writes  that  the 
contract  for  macadamizing  four  sections  of  highway  (bids 
opened  July  24)  has  been  awarded  to  Edw.  Adams,  G 
Louis  Burnham  and  W.  H.  Poor,  'of  North  Andover,  for 
$8,994-75. 


*Moravia,  N.   K.— S.   P.   Hull,  of  Cortland,   on  July 
.scured    the   contract   for   paving    Central    St.    for   $11,045. 


*  Items  marked  thus  give  the  names  of  parties  awarded   contracts. 


•Omgf.  iV.  r.— Wb.  E.  B«rton.  ViIUk  Clk  writ« 
IhU  th«  eootr»ct  for  layint  10.000  sq.  >*t  '►7«»„P*J5- 
■rat  ibid*  onracd  July  »j)  hM  btcn  awarded  to  R.  W. 
UoMoa.  of  Gnten.  at  $i.m  prr  aq.   )r<l- 

5#ir«T  .V  >  — Fr«d  R.  Haiard.  Villa«e  Vm.,  of 
Sohay;'  Ft«d  M.  Powrr,  SiUKT>i«>r  ot  the  town  of 
Gcddn.  and  olhcrv  l>a»c  pctituwed  the  Slate  Fair 
Coan.  fac  a  »o-ft.  n«ht  of  way  over  State  Fair  property. 
It  k  MiiMioard  to  ewutmct  a  hi<<iway  from  Solvay  lo  the 
\  an  Vkck   Rd..  and   tbe  plans  iiKludc  a  )«o,ooo.  over- 


SrwaUvn.  N.  V. — Bids  will  be  received  tintil  Aug. 
8  by  tbe  Park  Bd.  (Uoss  Hcrrman.  Pre*.).  New  York 
Cty,  for  fumishinc  auterial  and  constructing  a  ce- 
■Mnt  sidewalk  and  curb  around  Parade  Ground,  Pros- 
pect  iSuk.    Boro.    Brooklyn. 

tertUifr,  S.  Y. — This  city  has  added  S.67S  *t-  7^ 
of  bitnlithic  to  the  coutract  previously  awarded  Warren 
Bros.   Co..  of   BoMoo,    Mat*. 

*R»chesltr.  N.  Y. — Warren  Bros.  Co.,  of  Boston. 
Mass..  will  pave  Lake  View  Ave.  The  contract  calls  for 
at. 500  sq.  yds.  of  bituUthic. 

'The  Bd.  of  Contract  is  stated  to  have  awarded  con- 
tracu  as  follows  for  paving:  Monroe  Ave.,  asphalt  from 
Cnhrcr  Road  to  Highland  \\t.,  Rochester  Vulcanite  Pave- 
nwnl  Cb.,  27  Main  St.,  E..  $14,495.  brick  to  be  laid  be- 
tween tbe  car  tracks;  brick  pavement  on  Wilson  St.,  F. 
C  Laoer  ft  Sons.  Rochester,  $^.Sg4:  Cadv  St..  brick 
pavement.  H.  B.  Hooker  &  Son.  Wilder  Bldg..  $18,585: 
Adavs  St.,  maradim  pavement.  William  Fuller.  16  State 
St,  $i8.90>6;  ENray,  resurfacing.  H.  N.  Cowlcs.  47  Ta- 
coan  St..  Sj.SJO.  Bids  were  rejected  for  paving  Reser- 
voir Ave.  as  excessive;  the  speciticattons  will  be  changed 
and  the  woek  rcadvertised. 

'Tbe  Bd.  of  Contract  ft  Supply  is  stated  to  have 
awarded  the  contract  for  paving  with  creosote  wood 
Mock  Piatt  St.,  Bridge  to  Whitmore,  Rauber  and  Vi- 
ctnns,  for  $10,738. 

'YvmktTt,  N.  Y. — A  contract  for  10,000  sq.  yds.  of 
Acme  aapbalt  has  been  awarded  the  Warren  Asphalt  Pav- 
hc  Co.,  of  Cambridge,  Mass 

Umt  Island  City.  L.  I..  \.  )'.— Bids  will  be  re- 
ceived until  Aug.  IS  by  the  Park  ltd.  (Moses  Herr- 
— ~  Pre*.).  New  ^ork  City,  (or  furnishing  material 
laying  cement  sidewalks  around  Kainev  and  Ash- 
rarks;  also  until  Aug.  8  for  constructing  asphalt 
tik  walks  m  Flushing  and  College  Point  Parks,  all 
in   Bora.   Qocens. 

A'«»»  York,  .V.  >'.— Bids  will  he  received  until  Aug. 
*  by  Louis  F.  Haffen,  Pres.  Boro.  Bronx,  for  paving 
with  asphalt  blocks  on  a  concrete  foundation.  Hunt's 
Point  and  Grant  Aves..  Timpson  PI. ;  paving  with  iron 
■lac  blodu  on  a  concrete  foundation,  Clay  Ave.;  curb- 
isv  *B<i  flagging  sidewalk  on  Summit  PI.  and  E.  199th 
St.  Engineer's  estimate.  17.9J5  s<^.  yds.  completed  as- 
phalt bik  pavt.,  and  keeping  same  in  repair  for  5  years 
from  date  of  acceptance,  18.330  sq.  yds.  completed  iron 
slag  hlk.  pavt..  and  keeping  the  same  in  repair  for  1 
year  from  date  of  acceptance.  1,350  cu.  yds.  rock  excav.. 
300  cu.  yds.  of  filling.  6.375  I'"-  ft.  new  curbs,  furnished 
and  set.  11.650  sq.  ft.  new  flag,  furni-ihcd  and  laid, 
S.757  cu.  yds.  concrete,  including  mortar  bed.  etc.;  also 
furnishing  and  delivering  3  new  double  cylinder  steam 
rood  rollers,  horizontal  boilers,  Buffalo  piits.  or  equal 
(size  15  gross  tons);  to  be  furnished  and  delivered  to 
Ibe  yard  of  the  Bureau  of  Highways.  ■43d  St.  and 
College  .\ve.,  30  days  from  date  of  execution  of  the 
contract. 

Bid*  win  be  received  by  Comr.  of  Docks  until  Aug. 
8  for  fnraiahing  material,  curbing  and  flagging  and  for 
laying  granite  pavement  with  crosswalks  within  the 
an*  of  tbe  marginal  St.  on  the  Chelsea  section,  bet. 
■■  ijlh  and  WT  19  " 
tract    No.    1081. 


W.    ittb   and    WT    19th    St*.,    North    River,   as   per   con- 


Brooklyn.  S.  K.— Bids  will  be  received  until  Aug.  14 
by  Bird  S.  Coler,  Boro.  Pre*.,  for  furnishing  material. 
regulating,  grading,  laying  sidewalks  and  repairing  sev- 
eral  streets  including  Butler.  President  and  44th  Sts.. 
Christopher  .\ve.  and  De  Sales  PI.  Engineer's  esti- 
mates includes:  21,890  lin.  ft.  new  curb.  40,670  cu.  yds. 
«rth  excav.,  2,450  sq.  yds.  asphalt  block,  9.350  lin. 
ft.  concrete  curb,  6.535  sq  .yds.  asphalt,  113.260  sq. 
ft.  cement  sidewalk,  etc. 

Albmmy,  N.  Y. — Mayor  Gaus  is  reported  to  have 
signed  tbe  ordinance  providing  for  tbe  paving  of  por- 
tions   of    Yate*   St.    and    .McCarty    Ave. 

'AthrvilU,  N.  C— The  Atlantic  Bitulithic  Co..  of  Rich- 
mood.  Va.,  baa  aerared  a  contract  for  4.203  sq.  yds.  of 
bitnlitbic.  -      i   '^    J 

Dmrhmm,  S.  C. — Plans  are  being  prepared   for  extend- 

inm  tbe   Dnrbam   and    Roxboro   County    Road,   a  distance 

'at  10  or  12  miles,  to  the  Person  County  line.     The  work 

will    include   excav.   and    6-in.    macadam   and    will    be   let 

by   contract.     Gilbert   C    White,    Durham,    N.    C,    Engr. 

Sew  Pkiladtlthia,  O.— Geo.  C.  Marsh,  Clk.  Bd.  of 
Pub.  Service,  writes  that  bid*  will  be  received  on  Sept. 
J  for  paving  S.  Bwav.  and  constructing  two  8-in.  pipe 
on  5th  and  8th   Su. 


CtHna.  O.— It  is  lUted  that  bids  will  be  received  until 
Auk.  le  by  M.  Lntz,  Engr..  care  of  the  Co.  Aud.,  for 
naatnc,    curbing   ana    macadamizing    Romer   anad    Jones 

Fimdlay,  O. — It  i*  stated  that  bids  will  be  received 
onto  An*.  10  by  Bd.  Co.  Comrs.  (J.  W.  Montgomery, 
Cbmn.),  (or  constructing  2  miles  of  stone  pike,  known 
a*  Wibion  and  Denqpf  Rds. 

Cinctniwlt,  O. — Engineer  Danenhower,  it  is  stated,  esti- 
mate* Ibe  coat  of  paving  with  macadam  on  Delhi  Ave. 
»»  **Jr4S9-       , 

'Contracts  for  pavmg  have  been  awarded  by  the  Bd. 
of  Pub.  Service  a*  follows:  To  W.  A.  Glazer  ft  Co., 
70J  Reading  Rd.,  for  grading  and  paving  Beechmont 
Ave.  (bid*  opened  July  15).  lor  $117,856;  to  Kircbner 
Conatr.  Co.,  8tb  and  Plum  St*.,  for  grading,  paving 
and  curbing  Crandin  Rd.  (bids  opened  Tulv  10),  for 
$21,165,  and  to  Drach  Conslr.  Co.,  306  E.  4th  St, 
for  concrete  licpa  at  bead  of  Main  St.  to  Ht  Auburn, 
$6,i82. 
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The  Co.  Comrs.  are  st.itcd  to  have  awarded  on  luly 
33  contracts  as  follows  for  improving  Uck  Run  1  ikc 
to  Nick  Ruehel  at  $59.1«2.  «=»?'!'«  J^'''P  '°  Ge"-  '-<='"'■ 
ard  at  $14434.  Rich  Rd.  to  W .  Taulman  at  $},454. 
Ijingdon  Kd.  to  W.  H.  Settle  at  $4,757.  and  Taylor 
CreA  Rd.  to  J.  Kagaly  at  $3,543- 

•  •Colatmbtu  O.— E.  F.  McGuire,  Secy.  Bd.  Pub.  Serv- 
ice writes  that  the  contract  for  constructing  asphalt 
repair  plant  (bids  opened  July  12)  has  been  awarded 
to  Hetherington  &  Berner.  of  Indianapolis,  Ind.,  for 
$11,825. 

*  East  Lherfoot.  O.— It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  10  by  the  Co,  Comrs.  at  I'lsbon  for 
constructing  a  road  between  this  city  and  Wellsvillc. 
Road  to  be  paved  with  brick  set  on  edge.  J.  C.  Kelly, 
East  Liverpool,  is  the  engr. 

Bar^frt-ilU,  O.—lt  is  staud  that  bids  will  be  received 
until  Aug.  6  by  F.  Waldo  Hilles,  Village  Clk.  for  grad- 
ing  and  ^ving  a  portion  of  Walton  Ave.   and  Park  St. 

Euclid  O.—lt  is  stated  that  bids  will  be  received  until 
Aug.  12  by  H.  S.  Dunlap,  Village  Clk.,  for  grading,  drain- 
ing and  paving  with  macadam  a  portion  of  Euclid  Road. 

Columbus,  O.— Bids  will  be  received  until  Aug.  14 
by  the  Bd.  Pub.  Service  (Edw.  !•.  McGuire.  Secy.), 
for  improving  portions  of  several  streeU  including  Beck, 
Bennett  and  High  Sts.,  Cleveland,  Champion  and  Hub- 
Bids  will  be  received  until  Aug.  8  by  the  Bd.  Pub. 
Service  (Edwd.  F.  McGuire,  Secy.),  for  paving  por- 
tions of    12   streets. 

Xeuvrk  O.— Bids  will  be  received  by  the  Co.  Comrs. 
of'  Licking  County,  at  Newark,  until  Aug.  22,  for  the 
complete  construction  of  4.32  miles  of  roacadam  road. 
Plans  and  specifications  on  tile  in  the  office  of  I.  L. 
Gilpatrick,    Co.    Surv.      H.    L.    Maddocks   is   Co.    Engr. 

Hamilton,  O.—An  ordinance  is  stated  to  have  been 
passed  authorizing  an  issue  of  $31,000  in  bonds  lor  im- 
proving   Dayton    St.  ^    •..  j     . 

Engineer  Dillon  is  reported  to  have  submitted  to 
City  Council  the  estimated  cost  of  paving  a  portion, 
of  Eaton  Road  at  $10,506  with  sheet  asphalt,  bitulithic, 
bituminous  macadam  or  vitrified  brick,  also  the  cost  ot 
paving  a  portion  ot  Block  St.  at  $6,924. 

youngstozcm,  O.— Bids  will  be  received  until  Aug. 
12  by  the  Bd.  Pub.  Service  (W.  H.  McMiUin,  Clk.) 
for  paving  a  portion  of   lona  St. 

•IVilkesbarre,  Pa.— The  contract  for  paving  Broad  St. 
in  Hazle  Township  (bids  opened  July  18)  has  been 
awarded  to  John  A.  LeHler,  of  Hazleton.  The  contract 
for  the  block  has  been  let  to  Richmond  Clay  Products 
Co.,  of  Reading. 

Monessen,  Pa.— It  is  slated  that  bids  will  be  received 
until  August  9,  by  J.  F.  Irwin,  Boro.  Clk.  fr  grading, 
curbing  and  paving  with  vitrified  blocX  approvimateiy 
17,500  sq.  yds.  W.  A.  Miller,  Chmn.  Street  &  Roads 
Com. 

Ambler,  Pa.— Tbe  citizens  are  stated  to  have  voted  to 
issue  $35, 000  street  improvement  bonds. 

Application  for  State  aid  in  reconstructing  3  sections 
of  roads  in  New  Britain  Township,  in  all  about  30,680 
ft.,  is  stated  to  have  been  filed  in  the  State  Highway 
De'pt.  at  Harrisburg. 

'DorrancetoH,  Pa. — Balton  G.  Coons,  ot  Dorranceton, 
is  stated  to  have  secured  the  contract  to  pave  on  Wyom- 
ing Ave.  with  Williams  Grove  vitrified  brick  block  on  con- 
crete foundation  at  $2.24  per  sq.  yd. 

Heading,  Pa. — The  Mayor  has  signed  the  bill  author- 
izing the  paving  with  granite  block  ot  a  portion  of  Pop- 
lar St.,  also  that  bids  be  asked  for  paving  with  brick  a 
portion  of  Cotton  St. 

The  City  Council  on  July  29  passed  ordinances  pro- 
viding for  paving  as  follows:  With  vitr.  shale  block. 
bitulithic  or  wood  block,  portions  of  v»th  and  Chestnut 
.Sts;  also  portions  of  Buttonwood  and  3d  Sts..  ma- 
terial   not   specified. 

'York,  Po.— Hartley  &  Zeigler,  of  West  York,  are 
stated  to  have  secured  the  contract  to  macadamize  the 
streets  of  the  Boro  of  West  York. 

'Providence,  R.  I. — This  city  has  awarded  a  contract 
for  21,000  «q.  yds.  of  bitulithic  to  Warren  Bros.  Co.,  of 
Boston,   Mass. 

•Marshall,  Tex.— The  Texas  Bitulithic  Co.,  of  Dallas, 
Tex.,  has  secured  a  contract  for  27,684  sq.  yds,  of  bitu- 
lithic. 

Taylor,  Tex. — The  Attorney-General  has  approved  the 
$15,000  public  square  paving  bonds. 

Dallas,    Tex.— Tbe    Park   Bd.    has   adopted  a  resolution 

appropriating    $6,500    to    construct    sidewalks  14    ft.    wide 

at  the  Fair  Grounds  of   granite  screenings.  It   is  stated 
bids  will  be  asked  at  once  for  the  work. 

Tacoma,  Wash. — Nelson  &  Hanson  are  stated  to  h^ve 
submitted  the  lowest  bid  for  constructing  sidewalks  in 
Dist.   No.  386  at  $3,945. 

Fond  du  Lac,  Wis. — It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  12  by  J.  F.  Hohensee,  City  Clk.  for 
paving  with  brick  on  a  portion  of  4th  and  3d  Sts. 

Ashland,  Wis. — It  is  stated  that  bids  will  be  received 
until  Aug.  22  by  the  Bd.  Pub.  Wks.  for  paving  with 
asphalt  on  7th  St.  ; 

Appleton,  Wis. — It  is  reported  that  the  City  Engr.  is 
receiving  bids  until  Aug.  15  for  paving  10  blocks  with 
brick. 

Two  Fivers,  Wis. — It  i*  *Uted  that  bids  will  be  re- 
ceived until  Aug.  9  by  John  Gcsell,  (^hmn.  Bd.  Pub. 
Wks.,  for  grading,  graveling,  macadamizing  and  curb- 
ing part  of  Williams  St. 

'Green,  Bay,  Wis. — The  Andrews  Asphalt  Paving  Co. 
ii  stated  to  have  secured  the  contract  (bids  opened  Juhr 
1})  for  the  Ashland  Ave.  asphalt  paving  $28,886;  for  E. 
Mason  St.,  $23,944;  and   for  School  PI.,  $5,772. 
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Windsor  Oh/.— Bids  will  be  received  until  Aug.  8  by 
Stephen  Lusted,  City  Clk.,  for  $20,000  macadam  pave- 
ment bonds. 

POWER  PLANTS,  GAS  AND  ELECTRICITY, 

Notes  Arrfifiged  Alfhabelically  by  States. 
Citronellc,  .•»<..-  The  City  r_ou,Kil  is  ^P^J'^d  'o  have 
granted  a  franchise  to  the  Citronellc  Light  &  Power 
Co  The  company  is  composed  of  business  men  ot 
Hattiesburg,  Miss.  An  ice  plant  is  also.  Proni'sed  by 
these  sam?  parties  as  soon  as  the  electric  light  plant 
is   complete. 

San  Francisco.  Ca(.— Bids  will  be  received  until  Aug. 
29  by  Jas.  Knox  Taylor,  buperv.  Archt.,  Washington, 
1)  C  for  furnishing  and  delivering  motors,  rheostats, 
chain  'drives,  air  compressor,  circuit  breakers,  conduit, 
wire,  etc.,  at  the  U.  S.  Postoffice  and  Court  House,  etc., 
San    l-'rancisco. 

Boulder,  Colo.— Tbe  Perfect  Light  Co.  is  reported  in- 
corporated with  a  capital  of  $50,000  by  C.  W.  Sanborn, 
W.   L.   Seely  and  others. 

Washington  D.  C— Bids  were  opened  on  July  20  at 
the  office  of  the  Supt.  U.  S.  Capitol  Bldg.  and  Grounds 
tor  weatherproof  and  rubber  covered  electric  wire  for 
office  building,  House  of  Representatives.  The  National 
Electrical  Supply  Co..  Wlashington,  D.  C,  bid .  on  the 
entire  material  $24,338,  and  on  weather-proof  wire  only 
$20,701,  and  for  the  rubber  covered  wire  only  $3,o37- 
The  Simplex  Electrical  Co.,  Boston,  Mass.,  submitted 
3  bids  for  rubber  covered  wire  only,  namely,  ?3,8o3> 
$4,780  and  $4,880.  ^  ,    _       ,.  , 

Bids  will  be  received  at  the  Bureau  of  Supplies  and 
.Accounts  at  the  Navy  Dept.,  Washington,  D.  C,  until 
Aug.  6  to  furnish  at  the  navy  yards  and  naval  stations 
a  quantity  of  naval  supplies,  as  follows:  Boston,  Mass., 
Sche.  94— Milling  attachment,  etc.  Sche.  120 — Spruce, 
yellow  pine.  Sche.  121 — Electric  operating  equipment. 
Norfolk,  Va.,  Sche.  94— Turret  lathe.  Sche.  118— 
Arches     and    j.amb    bricks,    retort    cement.       Sche.     131— 

Portland   cement.      Charleston,    S.    C,    Sche.    94 Kmery 

grinders.  Sche.  121 — Motor  drives.  Portsmouth.  N.  H., 
Sche.  95 — Planing  machines.  Sche.  118 — Cells,  iron 
wire,  electro-mechanical  gongs.  league  Island,  Pa., 
Sche.  122  and  pump,  Sche.  126  white  oak;  Washington,  D. 
C.  Sche.  119 — Copper  tubing,  sheet  copper,  brass,  lead,  gal- 
vanized steel  black  iron  and  tin.  Sche.  120 — Steel 
tank.  Sche.  125— Drill  chucks,  reamers,  turning  tools, 
etc.  Sche,  126 — White  and  yellow  pine.  Sche.  127 — 
Drill  rod.  Mare  Island,  Cal.,  Sche.  137— L'rick,  win- 
dows, lumber  piles,  paper  wall  board.  Sche.  138— 
Redwood,  Oregon  pine.  Puget  Sound.  Wash.,  Sche. 
136— Chucks,  drills.  Sche.  139 — Iron  pipe  and  fittings. 
Portsmouth,  N.  H.,  Sche.  150— Motor.  Sche.  153— 
Bolt  sand  nuts,  drills,  etc.  Sche.  154 — White  pine, 
spruce.  Sche.  15s — Zinc  plates,  tool  steel.  Sche.  158— 
Brass,  copper  and  galvanized  pipe,  pipe  fittings,  valves. 
Also  until  Aug.  13  as  follows:  Boston,  Mass.,  Sche. 
135 — Vertical  boring  mill,  pipe  flanging  machine.  Sche. 
149 — Plumbing  fixtures.  valves.  Sche.  155 — Rolled 
bronze,  brass  sheet.  New  York,  N.  Y.,  Sche.  117 — 
Searchlight  projectors,  generating  sets.  incandescent 
lamps,  portable  testing  sets,  testing  generators,  key- 
boards, gonda  cells,  dynaraotors,  interior  fittings  and 
fixtures,  branch  boxes,  etc..  switch  handles,  steel  and 
brass  enameled  conduit  and  fittings,  conductor,  etc. 
Sche.  134 — Hydraulic  accumulator,  Sche.  155 — Rolled 
bronze,  brass  sheet,  bar  iron,  plain  and  corrugated  gal- 
vanized sheet  steel,  bar  and  plate  steel,  sheet  tin  and 
zinc.  Sche.  158 — Iron  or  steel  pipe,  pipe  fittings,  brass 
unions.  I>eaguc  Island,  Pa.,  .Sche.  151 — Incandescent 
lamps,  arc-lamp  globes  and  parts,  switches,  rubber-cov- 
ered wire,  electrical  supplies.  Washington.  D.  C.  Sche. 
148 — Air  drills,  sheet  copper  and  lead.  Sche.  151 — In- 
candescent lamps,  globes  and  repair  parts  for  arc  lamps, 
switches,  flexible  steel  conduit,  electrical  supplies.  Sche. 
158 — I..oricated  iron  pipe.  Charleston,  S.  C.  Sche.  133 — 
Construction  of  pent-house,  cutting  out  rudder  pit  in 
dry  dock.  Sche.  149 — ^Motors.  New  Orleans.  La..  Sche. 
140 — Tile  drain  pipe,  etc.  Key  West,  Fla.,  Sche.  141  — 
Yellow  pine.  Pensacola.  Fla.,  Sche.  140 — Yellow  pine, 
metallic  shingles,  galvanized  iron  coping,  etc.  Sche.  141 
— White  oak,  yellow  pine.  Sche.  142 — Brick,  Portland 
cement,  etc..  spikes,  bilge  pumps,  windlas,ses.  copper 
sheathing,  galvanized  iron,  bar  steel.  Applications  tor 
proposals  should  designate  the  schedules  desired  by 
r.umber.     E.   B.   Rogers,   Paymaster  Gen'l.  U.  S.  N. 

Hawaii. — Bids  will  be  received  uniil  Aug.  ^2  by  the 
Light  House  Engr.,  Tompkinsville,  S.  I.,  N.  Y.,  for  fu-.- 
nishing  One  first  order  lantern  for  Makapuu  Point,  Ha- 
waii,   Light    Station. 

Pekin.  111. — It  is  reported  that  plans  have  been  pre- 
pared by  the  Pekin  Electric  Light  Co.  for  improve- 
ments,   which    will    cost   about    $50,000. 

Scottsburg,  Ind, — The  question  ot  lighting  the  city  by 
electricity  and  building  water  works  is  reported  as  be- 
ing agitated    here.      A    franchise   may   be   granted. 

Princeton.    Ind, — It    is   reported    that    bids   will    be    re- 
ceived by   the   Consumers   Gas   and    Light   Co..    until   Aug.  , 
5    for    the    construction    and    equipment    ot    artificial    gas 
plant;    estimated    cost,    $60,000. 

Scelyville.  Ind. —  V.  M.  Fauvre,  Pres.  of  tlic  Louis- 
ville &  Eastern  R.  R.  Co..  of  Louisville,  Ky.,  is  re- 
ported interested  in  a  company  aljout  to  be  formed  for 
the  construction  ot  a  power  plant  near  Seelyville,  to 
transmit   electricity   to   Indianapolis. 

Red  Pork,  Ind.  Ter. — For  the  purpose  ot  devclojiin^ 
water  power  for  factory  uses,  steps  are  being  taken  to- 
ward making  a. cut-off  of  Arkansas  River  north  ot  this 
place.     The  project  embraces  a  canal  3  miles  long.     The 

canal  will  take  water  from  Arkansas  River  2  miles  west 
ot  Red  Fork;  estimated  cost  ot  the  work,  including 
power  dam,  $700,000.  J,  A.  Mackin  and  Dr.  C.  H.  Bland 
are  reported   interested. 

•New  Hampton.  la. — Shepard  &  Hutton  are  reporlen 
to  have  secured  contract  for  constructing  power  plant 
for  $8,61 1. 

Galena,  Kan, — ^The  Galena  Light  &  Power  Co.  (E. 
St.  George  Noble,  Mgr.),  is  making  arrangements  for 
a  complete  change  in  present  system. 

Versailles,  Ky.— The  Electric  Light  Co.  (Harry  Reid, 
Mgr.),   will   extend   line   to    Midway,    Ky.,    several   miles. 


'  Ittms  marked  thus  give  the  names  of  parlies  awarded  contracts. 
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*Pittsfield,  Mass.~Ley  &  Co.,  of  Springfield,  are  re- 
ported to  have  secured  the  contract  to  build  a  subway 
from  the  Stanley  power  houses  on  '  ast  shore  of  Silver 
Lake  to  the  Morningside  and  lower  East  St.  shops.  The 
subway,  which  is  to  be  of  concrete,  will  be  7  ft.  high 
and  6J/2  ft.  wide,-  J-^  mile  in  length,  and  will  be  used 
as  a  conduit  for  steam  pipes  and  electric  power,  testing 
and  lighting  wires.  All  of  the  wires  and  pipes  now  above 
ground  will  be  placed  in  this  conduit  as  soon  as  it  is 
finished  in  the  fall;  cost  about  $25,000. 

Concord,  Mass. — A  complete  coal  handling  plant  will 
be  installed  in  Municipal  Electric  Light  plant.  Esti- 
mates   are    wanted. 

Charlotte,  Mich. — It  is  reported  that  the  Michigan 
Power  Co.  proposes  constructing  a  line  to  Charlotte  to 
furnish    street    lighting. 

..Pontiac.  Mich.—E.  E.  BetcTiell,  Consulting  Engr.  of  the 
Pontiac  Lighting  Co.,  is  reported  to  be  preparing  plans 
for  remodeling  the  power  plant  of  this  company.  En- 
gines, boilers  and  generators  will  be  installed.  T.  H. 
Weber  is  Supt, 

Bovey,  Mmn.— Frank  McCormick.  of  Duluth,  is  re- 
ported  to   have   secured   a   franchise   for   electric    lighting. 

Water  Valley,  Miss. — It  is  proposed  to  purchase  300 
h  p.  water  tube  boiler  for  the  City  Electric  Light  and 
Water  Plant  (T.  M.   Early,  Mgr.). 

Browning,  Mo.— J.  L.  Kille.  City  Clk.,  writes  that 
the  citizens  on  July  22  voted  to  issue  $6,000  bonds 
for  an  electric  light  plant.      No  engineer  engaged  as  yet. 

Billings.  Mont. — The  citizens  are  reported  to  have 
voted  to  grant  a  franchise  to  P.  A.  Williams,  of  Chi- 
cago, 111.,  for  the  construction  of  a  central  heating 
I^ant   and   distributing  system. 

Harlowton,  Mont.— John  L.  Bright,  of  Lewistown,  is 
reported  interested  in  the  construction  of  an  electric 
light  plant    at  Harlowton. 

Tecumseh,  Neb.—Frank  Dinsmore,  City  Clk.,  writes 
that  bids  are  wanted  until  Aug.  19  for  the  construction 
of  an  electric  light  plant  to  cost  about  $20,000.  Engi- 
neer,   John    Martz.    of    Seward. 

Falls    City,    Meb.—John    R.    Crook,  City    Engr.,    writes 

that  the  citizens  on  July  16  voted  to  issue  $25,000  bonds 

for  water  works.  $10,000  for  eelctric  lighting  and  $5,000 
for  park  work. 

Reno,  Nev.—'\U\.  J.  A.  Dnffil.  of  Oakland,  Cal.,  Pres. 
of  the  Ely  Electric  Co.,  and  Carl  T^nnhart,  of  Los 
Angeles,  are  reported  to  be  in  this  city,  and  state  that  the 
company  will  immediately  begin  the  construction  of  a 
1. 000  h.  p.  electric  plant  and  a  large  reservoir.  The  wa- 
ter for  this  reservoir  will  be  furnished  by  Cave  Creek 
and  will  be  piped  from  the  reservoir  to  the  citv.  where  it 
will  be  used  for  municipal  purposes.  A  portion  of  the 
water  will  be  used  to  operate  the  electric  power  plant. 

Madison.  N.  /.— S.  G.  Willets.  Boro.  Clk.,  writes 
that  the  Light  Com.  has  under  consideration  the  doubl- 
ing of  the  capacity  of  the  electric  listht  plant  and  may 
recommend  same  to  Council  at  the  Aug.  meeting. 
Nothing    definite    has    yet    been    done. 

Schenectady.  N.  V. — Press  reports  state  that  about 
$191,000  of  the  $^. 212,000  that  the  Hudson  Kiver  Elec- 
tric Power  Co.,  of  Glens  Falls,  has  made  application  to 
the  Public  service  Comn.  at  Albany  to  issue  bonds  for, 
will  be  spent  on  a  transmission  line  between  Schenectady 
and  Ballston.  ihe  land  needed  for  the  new  dam  that  the 
company  wilt  construct  on  the  Sacandaga  River  will 
cost  about  $885,000,  the  dam  and  canal  and  power  sta- 
tion at  Conklinville  will  cost  $802,000,  A  transmission 
line  from  Conklinville  to  Ballston  with  a  connection  to 
Spier  Falls  will  cost  $-171,000,  and  a  transmission  line 
from  Utica  to  Amsterdam  will  cost  $709,000.  C.  E. 
Parsons,   Ch.   Engr..  Glens  Falls. 

Lyons.  N.  y.— The  Wayne  County  Electric  Co.  (R. 
W,  Kiple.  Mgr.),  is  reported  to  be  planning  to  enlarge 
its   power   plant. 

Watertown.  N.  Y. — Eaton  &  Brownell,  54  Smith  BIdg., 
have  completed  plans,  specifications  and  estimates  for 
the  development  of  water  power  for  the  Watertown  Mar- 
ble Co.,  and  thev  are  in  the  hands  of  the  owners  for  ap- 
proval. It  is  doubtful  if  anything  will  be  done  this 
year. 

West  Point,  N.  Y. — Bids  will  be  received  by  Maj. 
J.  M.  Carson,  Tr..  Q.  M.,.  U.  S.  M.  A.,  until  Aug.  19 
for  furnishing  iron  lamp  posts  and  lanterns  for  electric 
street    lights,    as    advertised    in    The    Engineering    Record. 

Blackwell's  Island.  N.  Y. — Bids  will  be  received  until 
Aug.  IS  bv  Robt.  W.  Hebberd.  Comr.  Dept.  Pub.  Chari- 
ties, N.  Y.  City,  for  furnishing  materials  and  labor  re- 
quired for  complete  conduiting.  electric  wiring,  and 
all  other  work  in  connection  with  the  installation  of  a 
complete  electric  lighting  and  power  svstem  for  all 
buildings  and  grounds  under  the  jurisdiction  of  the 
Dept.  of  Pub.  Charities,  ^nd  comprising  the  city  hos- 
pital   Dist.,    BlackwelVs    Island,    Boro.    of    Manhattan. 

*New  York,  N.  K.— Contracts  for  installing  electric 
equipment  in  schools  in  Manhattan  Boro.  fbids  opened 
July  22  by  C.  B.  J.  Snyder.  Supt.  School  Bidgs.)  have 
been  awarded  as  follows:  School  14  to  Spiro  Co.,  121 
Delancey  St..  $4,875,  and  School  29  to  Reis  &  O'Donovan, 
Inc..  1 123  Bway..  for  $4,740. 

Bids  will  be  received  until  Aue.  12  by  C.  B.  J. 
Snyder.  Supt.  School  Bldgs..  N.  Y.  City,  for  install- 
ing electric  equipment  in  the  additional  story  of  Pub- 
lic School  80,  Boro.  of  Brooklyn,  in  addition  to  and 
alterations  in  Public  School  13,  and  in  addition  to  and 
alterations  in  Public  School  ig,  both  in  Boro.  Richmond. 
in  Schools  91  and  66,  Boro.  of  Manhattan,  and  for 
alterations  to  electric  system  in  Morris  High  School, 
Boro.    of  the    Bronx, 

*Bath.  N.  Y. — The  Village  Trus.  are  reported  to 
have  abandoned  the  idea  of  municipal  ownership  of 
the  electric  plant,  and  have  entered  into  a  contract 
with  Bath  Electric  Light  Co.  to  continue  ligh;ing  of 
village  upon  expiration  of  present  lighting  contract  in 
Sept.  The  company  promises  to  install  a  duplicate 
.■iet   of    mav:hmcry    in    the   power    plant. 

Harrison.  0. — The  Harrison  Electric  &  Water  Co..  of 
Harrison,     is    reported    incorporated    with     a    capital     of 

$30,000  by  Wm.  F.  Boyd,  Edwd.  Avesmer,  Saml.  L. 
Farland  and  others  to  acquire  and  operate  the  electric 
and  water  plant  in   Harrison   and   West   Harrison. 


Fremont,  O. — The  Fremont  Power  &  Light  Co.  is  re- 
ported to  have  completed  plans  for  harnessing  San- 
dusky River  at  this  place,  and  erecting  a  power  plant 
to  cost   $roo,ooo,   v/ith   an    electrical   output  01   2,000   h.-p. 

Oklahoma  City,  Okla.—A.  B.  Hulit.  of  Chicago,  111., 
is  reported  to  have  petitioned  for  an  electric  light  and 
power    franchise. 

Coquille,  Ore. — It  is  stated  that  the  Coquille  River  Elec- 
tric Co.  (Frank  Morse,  Mgr.)  will  install  a  150  kw.  G.  E. 
alternator,  3  phase,  2,300  volts. 

Panama. — See   "Miscellaneous." 

Philadelphia,  Pa. — It  is  stated  that  John  R.  Wiggins  & 
Co.,  contractors,  721  Heed  Bldg.,  will  shortly  erect  a  2- 
story  brick  transforming  station,  30x108  ft.,  at  1113  Arch 
St.,  for  the  Philadelphia  Electric  Co.;  cost  about  $85,000. 
John  T.   Windrim,  Archt.,   Commowealth   Bldg. 

Aiken,  S.  C. — 'The  Carolina  Light  &  Power  Co. 
(Harry  Sudlow,  Mgr..  Aiken)  is  reported  to  have  pur- 
chased the  Anderson  Shoals  water  power  on  Little  Horse 
Creek,  and  will  develop  same  with  a  view  to  erecting  a 
plant  there. 

Aberdeen,  S.  D.—C.  T.  Freehauf,  of  Cresco,  la.,  is 
reported  to  have  petitioned  for  a  franchise  for  an  electric 
light   plant. 

Gary,  S.  D. — T.  M.  Anton,  Town  Clk.,  writes  that  it  is 
proposed  to  construct  an  electric  light  plant  at  a  cost  of 
$5,000. 

San  Angela,  Tex. — It  is  stated  th.at  bids  are  asked  un- 
til Aug.  15  by  the  San  Ang^lo  Gas  Co.  for  improving 
the  company's  plant.  A  building,  30x70  ft.,  20  ft. 
high,  is  to  be  erected  and  v/h'.ch,  with  etiuipment,  will 
cos;    $50,000. 

*Bryan,  Te.x. — Mr.  Preston,  of  the  Bryan  Water,  Light 
&  Power  Co.,  is  reported  to  have  awarded  contract  tor 
a  I -story  brick  building  50x60  ft.  to  Wheelock  &  Allen, 
of  Bryan.  The  new  building  will  be  large  enough  to 
accommodate  duplicate  machinery. 

Waco,  Tex. — ^J.  Henry,  of  Denver,  Colo.,  with  others 
are  reported  to  have  been  at  Bryan,  Tex.,  on  July  18 
gathering  data  relative  to  the  power  plant  they  propose 
to  establish  in  the  lignite  fields  of  Central  Texas  for  the 
purpose  of  furnishing  power  to  all  towns  from  Waco 
to  Houston. 

Wausau,  Wis. — The  Wisconsin  Valley  Iniprov.  Assoc, 
is  reported  to  be  considering  the  further  development 
of  Wisconsin    River.      G.    D.    Jones.    Secy. 

Ladysmiih,  Wis. — The  John  Hein  Co,  is  reported  to 
have  decided  to  develop  12,000  h.p.  at  BSg  Falls,  10  miles 
north  of   Flambeau   River. 

J.  C.  Young  is  reported  to  have  secured  permission  to 
construct  dam  on  Jump  River. 

Marinette,  ff  w.— Perley  Lowe,  of  Chicago,  111.,  is  re- 
ported to  have  in  contemplation  the  development  of 
Peshtigo  River  at  Places  Rapids,  and  transmitting  same 
to   Marinette. 

Campbellford,  Ont. — -Bids  will  be  received  until  Aug. 
15  by  Mayor  W.  J.  Doxsee,  for  rock-cutting,  concrete 
work,  turbine  wheels,  generators  aiiad  about  2%  miles 
of  transmission  line  for  power  development  at  Middle 
Falls  on  the  Trent  River.  John  S.  Fielding,  Consulting 
Eng.,   15  Toronto   St.,  Toronto. 

Kamloops,  B.  C. — The  City  Clerk  writes  that  this  city 
is  at  present  gathering  information  in  regard  to  producer 
gas   plants,   but  is  not  yet  ready'  to   receive  bids. 

ELECTRIC  RAILWAYS. 

Notes    Arrfinged   "Alphabetically    by    States. 

Dothan,  Ala. — It  is  reported  that  Wm.  Crawford  has 
requested  the  City  Council  for  a  street  railway  franchise 
to  build  and  maintain  a  park  about  3  miles  out  of  the 
town,  and  therefore  desires  the  use  of  Main  St.  in 
order   to    build    the    line. 

San  Diego,  Cal. — The  City  Council  is  reported  to 
have  voted  to  grant  the  application  of  E.  Bartlett  Web- 
ster for  a  railroad  franchise  on  A  St.,  down  4th  to  F 
and  out  to  25th  St.  An  ordinance  was  adopted  by  the 
Council  accepting  the  bid  of  the  San  Diego  Electric 
Ry.  Co.  for  the  franchises  of  B  St.  from  4th  to  the 
water   front,  and  from  C  St.  on  4th  to  B   St. 

Valleio,  Cal. — The  Vallejo,  Benicia  &  Napa  Valley 
R.  R.  Co.  (L.  J.  Perry.  Gen.  Mgr.,  Napa)  proposes  con- 
structing an  electric  railway  into  Sacramento,  making 
the  Napa  branch  a  feeder.  The  terminals  will  be  Vallejo 
and    Sacramento. 

Napa.  Cal. — Richard  Hotaling,  of  the  Napa  &  Lakeport 
R.  R.  Co.,  is  reported  to  have  in  contemplation  the  build- 
ing of  an  electric  railwav  in  the  counties  of  Marin.  Son- 
oma, Napa  and  i^ke.  The  line  will  start  at  a  point  on 
Richardson  Bay,  opposite  Sausalito,  and  run  by  way  of 
Corte  Madera  to  San  Rafael. 

Santa  Rosa.  Cal. — The  Petaluma  &  Santa  Rosa  Ry. 
Co.  (E.  M.  Van  Frank,  Gen.  Mgr.,  Petaluma)  is  plan- 
ning to  extend  its  road  from  Sebastopol  to  Lake  Jonive 
about  a   mile   north   of  that   town. 

San  Diego,  Cal. — A  concurrent  resolution  has  been 
adopted  by  City  Council  granting  a  franchise  to  the 
Point  Loma  Electric  R.  R.  Co.  for  a  loop  line  from 
Roseville  to  Ocean  Beach. 

Waterbury^  Conn. — The  Waterbury  &  Milldale  Tram- 
way Co.  is  reported  organized  with  Chas.  H.  Clark, 
Pres. ;  John  H.   Cassidy,  Sec;   Edwin  S.  Todd,  Treas. 

Coi'ington,  Ga. — Application  for  charter  of  incorpora- 
tion for  the  Middle  Georgia  Interurban  Ry.  Co.  is  stated 
to  have  been  filed  by  Chas.  F.  Howe,  Milledgeville;  Wm. 
F.  Smith,  Robert  F.  Smith,  Samuel  P.  Smith,  Flovilla. 
and  others.  It  is  proposed  to  construct,  equip  and  main- 
tain a  line  of  railroad  from  Griffin,  Jackson,  Mansfield 
and  Social  Circle,  through  the  said  counties  of  Spald- 
ing. Butts.  Jasper,  Newton  and  Walton,  with  branch 
or  branches  from  some  convenient  point  or  points  to 
Flovilla,  in  Butts  County,  and  Monticello.  in  Jasper 
County.  The  length  of  the  new  line  will  be  about  70 
miles,  running  in  an  easterly  and  northerly  direction. 
Capital,  $200,000. 

Fitagerald,  Ga. — The  City  Council  is  stated  to  have 
been  requested  to  grant  to  S.  T.  Holtzendorf,  W.  T. 
Whiteny  and  B.  K.  Waldridge.  of  New  York,  ami 
T.  M.  Parsons  and  C.  A.  Holtzendorf.  of  this  city,  and 
L.  C-  Holtzendorf,  of  Valdosta,  a  franchise  to  operate 
an  electric  railway  within  Fitzgerald  and  to  suburban 
points. 


Atlanta.  Ga. — The  Atlanta  &  Carolina  Constr.  Co.  is 
reported  to  have  surveyed  the  route  of  the  proposed  line 
between  Atlanta  anad  Augusta.  The  route  will  be  from 
Atlanta  to  Lithonia,  thence  to  Conycrs,  Monroe.  Athens, 
Washington  and  Augusta.  W.  English,  Pres.;  Matthew 
Mason,  vice-pres.  and  Gen.  Mgr.;  M.  T.  Edgerton, 
Secy.      Capital,   $5,000,000. 

Gary,  Ind. — The  Gary  Street  ^  Interurban  Ry.  Co. 
is  reported  incorporated  with  a  capital  of  $400,000,  to 
build  and  operate  street  and  interurban  railroads  in  and 
connecting  Gary,  Tolleston,  Hammond,  East  Chicago 
and  Whiting.  Directors:  Frank  N.  Gavitt,  C.  B.  Man- 
beck  and  M.    N.   Casterman  . 

Angola,  Ind. — The  Railroad  Comn.  is  stated  to  have 
granted  a  petition  from  the  St.  Joseph  Valley  Traction 
Co,  and  the  Angola  Light  &  Power  Co.  for  a  grade 
crossing  of  traction  lines  near  Angola,  reserving  the 
right  to  cause  the  crossing  to  be  changed  later. 

South  McAlester,  Ind.  Ter. — The  power  house  of  the 
Choctaw  Ry.  &  Electric  Co.  (J.  H.  Merrill,  Gen.  Supt.) 
was    completely    wrecked   recently    by    the    bursting   of   a 

fly-wheel. 

Sapula,  Ind.  Ter. — It  is  stated  that  E.  C.  Reynolds 
and  associates  will  commence  work  at  once  on  the  elec- 
tric line  in  Sapula,  and  also  to  the  oil  fields  south  of 
the  city. 

Red  Fork.  Ind.  Ter. — 'Articles  of  incorporation  of  the 
Midcontinent  Traction  Co.  are  reported  to  have  been 
filed.  The  articles  set  forth  the  construction  of  an  in- 
terurban electric  line  connecting  Red  Fork,  Tulsa,  Sa- 
pulpa  and  the  Glenn  Pool  oil  fields,  a  distance  of  20 
miles, 

Newport,  Ky. — The  Bd.  of  Aldermen  is  stated  to  have 
passed  the  ordinance  granting  the  South  Covington  & 
Cincinnati    Ry.    Co.   the   right   to   lay   a   track   on   12th   St. 

Paducah.  Ky. — It  is  stated  that  the  Paducah  Traction 
&  Light  Co.  (H.  T.  Brown,  Ch.^  Engr.)  contemplates 
building   an   extension    into   Mechanicsburg, 

Portland,  Me. — The  Portland,  Gray  &  Lewiston  R.  R, 
Co.  is  reported  incorporated,  to  build  and  operate  an 
electric  railway  through  Falmouth,  Gray,  New  Glouces- 
ter. Auburn  and  Lewiston;  capital,  $150,000.  Stock- 
holders: Ed.  W.  Gross,  of  Auburn;  Chas.  C.  Benson, 
of    Lewiston;   Lewis  A.    Goudy,   of   Portland,   and   others. 

Baltimore,  Md. — The  Maryland  Electric  Rys.  Co.  is 
planning  to  build  a  number  of  extensions  in  and  about 
the  city.  The  following  are  the  extensions  to  be  made: 
From  Highlandtown  to  Orangeville;  from  Towson  to 
Lutherville;  from  Wilkens  Ave.  to  Elkridge;  from  Ca- 
tonsville  to  Towson;  from  Dickeyville  to  Loraine  Ceme- 
tery,  and  a  line  through  Guilford. 

Springfield  Mass. — A  franchise  is  stated  to  have  been 
granted  to  the  Springfield  St.  Ry.  Co.  to  build  a  new 
line   on   Broadway. 

Bo.iton,  Mass.— Bids  will  be  received  until  Aug.  15  by 
the  Boston  Transit  Comn.  (B.  Leighton  Beal,  Secy.)  for 
constructing  entrance  and  exit  at  Water  and  Devonshire 
Sts.,    for    the    Washington    St.    Tunnel. 

Manhato,  Minn. — Articles  of  incorporation  are  stated 
to  have  been  filed  by  the  Mankato  Electric  Traction  Co. 
with  the  Secretary  of  State  to  build  an  electric  railway 
in  Mankato.  Capital,  $200,000.  Incorporators :  A.  J- 
Whipple,  Glencoe.  111.;  Celin  C.  H.  Tyflfe,  Chicago;  A.  M. 
Hewes,    Chicago,    and    others    are    reported    interested. 

Scranton,  Miss.— It  is  reported  that  M.  J.  McDer- 
mott  and  Sidney  Lowenstein,  of  the  Bank  of  Mobile. 
Ala.,  and  others  are  interested  in  the  construction  of 
an  electric  railway  between  Scranton  .and  Mobile,  about 
40  miles  in  length;  capital,  $500,000. 

Billings,  Mont.—Ytgen  Bros.,  of  Billings,  are  stated 
to  have  presented  a  petition  to  the  City  Council  asking 
that  a  special  election  be  held  for  the  purpose  of  sub- 
mitting to  the  voters  the  question  of  granting  to  the 
petitioners  a  franchise  for  the  construction  of  a  street 
railway.  Yegen  Bros,  have  recently  completed,  an  elec- 
tric plant  on  the  banks  of  the  Yellowstone  River,  and 
it  is  presumed  that  in  case  the  franchise  is  granted  the 
electric  power  generated  there  will  be  used  in  the  opera- 
tion of  a   street  railway. 

Nyack  N.  K.— The  West  Shore  Traction  Co.  is  re- 
ported to  have  been  granted  authority  by  the  New  York 
.State  Board  of  Railroad  Comrs.  to  construct  a  25-mile 
high-speed  electric  road  from  Tomkins  Cove  along  the 
Hudson  River  to  the  State  line  at  Carteret,  Rockland 
County;  to  increase  its  capital  from  $250,000  to  $500,000. 
and  to  issue  a  first  mortgage  of  $900,000.  It  is  reported 
that  the  line  will  be  ultimately  extended  from  the  State 
line  to  Tersev  City  and  will  enter  New  York  City  by 
way  of  the  McAdoo  tunnel.  The  company  is  being  pro- 
moted by   Searing  &  Co.,   bankers,   of  New   York. 

New   York,  N.   K.— See  "Bridges." 

Columbus,  O.—A  plan  has  been  made  for  the  con- 
nection of  Clumbus  and  Pittsburg  by  trolley.  The  in- 
tention is  for  the  Wheeling  Traction  Co.  to  extend  its 
line  West  bv  way  of  Barnesville  and  Neff  s  to  meet  the 
Columbus.  Newark  &  Zanesville.  In  the  other  direc- 
tion, the  Rapid  Transit  Co.  is  to  extend  its  road  by  way 
of  Hickorv.  Pa.,  to  Carnegie,  where  it  will  connect 
with    the   Pittsburg   lines. 

Elyria,  O.— The  Elyria  Southern  Ry.  Co.  is  reported 
incorporated,  with  a  capital  of  $100,000.  by  W.  J.  Elliott. 
F.  N.  Carpenter,  W.  E.  Moser  and  others  to  build  an 
electric  railway  between  Elyria  and  West  Salem. 

Cleveland.  O.— The  Elyria  Southern  Ry.  Co.  is  report- 
ed incorporated  for  the  purpose  of  building  an  electric 
railwav  between  Elyria  and  West  Salem.  Capital,  $ioo-- 
000  Incorporators:  W.  T.  Elliott.  F.  N.  Carpenter,  W. 
E.  Moser.  J.  M.  Storr  and  F.  L.  Sargent. 

Cuyahoga  Falls.  O.—Plans  are  stated  to  have  been 
made  for  straightening  the  Akron.  Bedford  &  Cleveland 
Division  of  the  Northern  Ohio  Traction  &  Light  Co. 
(R.  Trumbull,  Ch.  Engr..  Akron),  from  a  point  5  miles 
north  of  here  to  Bedford.  In  some  places  it  has  been 
planned  to  move  the  track  more  than  a  mile  east  of 
where  it  now  runs.  If  the  plans  are  carried  out,  the 
road  will  have  a  private  right  of  way. 

^Columbus,  O. — John  T.  Adams,  of  Columbus,  is  re- 
ported to  have  secured  the  contract  f^r  ballasting  the 
Indiana,  Columbus  &  Eastern  (W.  Keslev  Schoepf,  Pres.. 
Cincinnati)  between  this  city  and  Springfield. 

Lima  O. — Through  condemnation  proceedings,  the 
Indiana,    Columbus    &    Eastern     (T.    A.     Nealy.     SeCy., 


*  Items   marked  thus  give  the  names  of  parties  awarded   contracts. 
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S2  i*^  «''»'«Jt«i»e  and  this  city.  The  st»«m 
''^iJJ!^^?  '"  D«»««»««  •»  n^dy  to  electrify,  and  it 
»  hclyrtd  thM  tb«  cofopaar  will  have  cars  runnini; 
tMtmsk   from   Cncinnati   lo  Tokdo  some   time   this   falL 

JS-5^-  i.??f*.~'"'*  ^  "i'""  ''y-  f""-  »  reported  to 
ripniitti  to  hare  been  granted  a  charter  to  build  a  steam 
or  electnc  W  6a  miles  westward  of  Oklahoma  Citv  via 
rJKen»»o  (■MTT.  at  an  estimated -cost  of  $100,000.'  In- 
corpnatufs:  J.  W  Manejr.  Okhhoma  City:  lohn  Maney. 
H«W7  Sfcafer.  H.  K.  Shafer  and  Herman  Mittmer  all  of 
El  KciMt. 


HiUthon  Or».— The  City  Conncil  is  reported  to  have 
■ranted  a  fraachne  to  the  Oregon  Electric  Co.  on  E. 
h^  St.  and  abo  a  franchise  to  the  United  Rys.  Co. 
J>y  ■•«y  of  Mam  St.,  with  right  to  use  ist.  jd  or  >d 
Sfa.  for  coniKctioa  with  southern  limits  of  city. 

/•taifraw.  P«.— It  is  reported  that  a  contract  will  be 
M  Aortly  to  Umbenhaoer  &  Co.  for  the  rradinf  of  a 
iw-nOe  MKIMa  of  the  Johnstown  &  Eben3)urg  R  R., 
wtoA  wai_  comcct  Ebeasbnrg  and  .Tohnstown.  This 
aror*  wtu  mchade  au  cxcavatinK.  the  necessary  concrete 
■^  ■VSi?'  jowlrwtton  at  calverts,  etc,  and  the  span- 
moK  of  Elk   Lick  Creek  with  a  bridge. 

-jST*"**"*.  ^~^"  extension  of  its  line  from  Mi- 
aoato^to  Rotty  Glen  is  reported  to  be  the  latest  im- 
prer^en;  being  considered  by  the  Scranton  Ry.  Co. 
(Frank  Caom.  Gen.  Mrt.>.  Sur^•eyors  of  the  company 
•wee  loiK  orer  a  proposed  route  and  have  reported 
that  tkr  proposition  is  feasible.  The  shortest  route  of 
the  extenson  is  about  i}i  miles.  The  route  proposed 
uifraai  Minooka  to  Oak  Hill  aftd  across  country  to  the 
KKtt. 

Drnlon.  Tri. — Plans  for  an  interurban  line  from  Ft. 
Worth  to  iVnton  and  from  Denton  to  Gainesville  via 
SUdell  have  been  practically  completed.  It  is  reported 
tfcat  Stone  &  Webster  people,  of  Boston,  Mass.,  are  be- 
hind the  project. 

Ft.  HVrfk,  r<-jr.— Th*  Northern  Texas  Traction  Co. 
(H.  M.  Flanders.  Ch.  Engr.)  is  stated  to  have  filed  with 
the  City  Secretary  of  North  Fort  Worth  an  application 
for  a  franchiae  lo  extend  the"  Main  St.  line  north  from 
the    Slock    Yards    to   a    point    on    Washington    Heights. 

Sroltte,  War*.— The  Priest  Rapids  Rv.  Co.  is  reported 
incomorated  by  W.  R.  Rust,  of  Tacoma:  H.  K.  Owens. 
M.  B.  Haynes  and  E.  H.  Gins,  with  a  capital  of  $1.- 
000.000.  for  the  purpose  of  building  and  operating  an 
electric  raihray  90  miles  long  in  Douglas  County.  R  R. 
Rust  i*  stated  interested. 

H'atm-itte.    H'arfc.- -Articles   of   incoriMrtion   arc   staled 


to  have  been   filed  hr  the   Northern   t.   Southern   Ry.   Co, 
Walerville.    by    k.    I.    Rogers.    M.    B.    Howe.    I.    W. 


t>f 


Mallhew*  and  .K.  E.  Case.  Capital.  $7,000,000.  The 
princinal  object  is  10  build  a  railroad,  either  steam  or 
electric,  or  both,  from  Walerville  to  Pasco.  The  line 
is  to  he  about  175  miles  long. 

I'mconvrr.  B.  C. — The  British  Columbia  Electric  Rv. 
Co.  is  reported  to  be  considering  the  extension  of  its 
sTstem  at  Ft  Langley.  R.  H.  Sperling,  of  Vancouver 
Gen.   Mgr. 

U'immifrg,  Afan. — The  City  Council  Ss  stated  to  have 
notified  the  Winnipeg  Electric  Ry.  Co.  to  proceed  with 
the  proposed  extensions. 

U'oodrtoek,  Ont. — It  is  reported  to  be  the  intention 
of  the  new  owners  of  the  Woodstock.  Thames  Valley 
It  Ingerson  Electric  Rv.  Co.  to  construct  the  line  be- 
tween  Ingersoll   and  Woodstock. 

RAILROADS. 

Kotti   ArTamged   Alpkabetically   by   Slates. 

Mobile.  Ala. — If  is  reported  that  the  Mobile,  Jackson  & 
Kansas  City  R.  R.  Co.  (H.  S.  Jones,  Ch.  Engr.,  Mobile) 
will  extend  its  line  to  the  Ohio  River  at  once.  The  road 
now  eictend*  as  far  as  Middleton,  Tenn.  About  $1,500,000 
win  be  expended  in  improvements. 

Denvrr.  CoU. — The  Denver  &  Rio  Grande  R.  R.  Co.. 
fE.  J.  Yard,  Ch.  Engr.,  Denver),  is  reported  to  be  pre- 
faring  lo  doable-track  its  road  from  Denver  to  Pueblo. 

Boite.  Idaho. — The  Intermnunlain  Rv.  Co.  is  reported 
incorporated  to  btrild  a  railroad  4«  miles  in  length  from 
Boise  River,  near  Barber  dam.  to  Centerville.  The  incor- 
oorators  ar«  said  to  be  stockholders  in  the  Barber  Lum- 
ber Co. 

Calnmbut.  Uiti. — ^The  Columbuf.  Memphis  &  Pensacola 
R.  R.  Co.  b  reported  to  have  decided  to  extend  its  line 
from  Cotambus  to  Pickensville,  Abu.  a  distance  of  about 
25  mile*. 

Webb  CUy^  Ue. — Bids  will  be  received  until  Sept.  1 
br  the  St  Louis,  Bartlesville  &  Pacific  R.  R.  .Co.  (F. 
M.  Overlee^  Pres..  Bartlesville.  Ind.  Ter.),  for  con- 
tnt^am  and  oiniDping  said  road  from  Webb  City,  Mo., 
to  Pood  Creek.  Okla. 

rttowm    N.  Y. — The  roanagemrnt  of  the  Jamestown, 

^  _«Vn  -  ''*'"  ^"'  "''■  *^-  '^-  *••  Harrison.  Supt., 
Jamotoum)  i*  reported  to  have  secured  permission  from 
Ihebtmdbrfders  of  the  road  to  issue  Sijo.ooo  bonds  to 
wake  im^ovcnients  on  the  road,  lo  include  new  ties,  rails, 
roadbed  and  equipment. 

Lamgdam,  N.  D.—Tht  American  Midland  R.  R.  Co.  is 
I  CUM  led  incorporated  with  a  capital  of  $20,000,000  to  build 
a  fine  from  Lan^lon.  N.  D.,  to  near  Galveston,  Tex.;  the 
piopoatd  Kae  is  to  have  an  estimated  length  of  2.100 
mile*.  Directors:  I'.  C.  Guss,  B.  F.  Hegler.  Jr.,  and  C. 
H.  Hari^borst  of  Guthrie,  Okla.:  Henry  Oppenheimer, 
Frank  Jerome  Hoyle  and  others  of  New  York,  N.  Y. 


Catmeron,  N.  C— The  Randolph  k  Cumberland  R  R. 
Co.  (C.  S.  Newer.  Supt..  Carthage.  N.  C.)  propoiet  ex- 
tcndina  from  Cameron,  N.  C,  soutbea.t  to  Soulhport,  on 
Ibe  Atuntic,  s  diattnce  of  nearly  1  jo  miles. 

Ten  lltte.  Pa. — A  charter  has  been  granted  to  the 
Moaaa*ihcIa  Coke  R.  R.  Co.  to  build  a  railroad  in  Wash- 
inMon  Coanty  from  the  Waynesburg  R.  R.  to  Ten-Mjle 
ViBaae,  7J4  mjlea  long:  capital  $77,000.  M.  C.  Milbol- 
land.   Pre*.,  Ptttaburg. 

Kirngtvitte,  Ttx.—Z.  W.  Grove,  of  St.  Ix>ii!s,  Mo.,  and 
other  capitalists  of  that  dty,  are  reported  to  have  taken 
prrhminarT  step*  to  build  a  railroad  between  Kingsv-lle 
and  Sn  Antonio,  a  diatancr  of  about   150  miles.     The 
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proposed  road  will  connect   with  the   St.    Louis,    Browns- 
ville &  Mexico  R.  R,  at  this  place. 

^fimchrstrr.  Ft. — Arran(fements  are  reported  to  have 
been  completed  for  the  construction  of  a  new  railroad 
line  between  Manchester  and  Granville,  N.  Y.  The  new 
line  "  .1  be  about  3$  mncs  long  and  will  connect  at  Man- 
chester with  the  Rutland  R.  R.,  and  at  Granville  with 
the  l>elaware  &  Hudson  system.  The  road  will  be  known 
as  the  Mettowcc  \'allev  R.  R.  The  Mettowec  Valley 
rtKid  will  absorb  the  Manchester,  Dorset  &  (»ranville 
R,  ...  and  will  continue  the  line  from  South  Dorset  to 
Granville.     Casper  L.   Leach,   Pres. 

Puttman,  If.  Fa, — It  is  stated  that  bids  will  be  received 
until  Aug.  15  by  M.  K.  Duty,  Pres.  Lorama  R.  R., 
Pennsboro,  W.  Va.,  for  building  the  road  from  Goose 
Neck   to    Pullman.  \V.   Va.,   5  miles. 

Suterior,  li'is. — The  Interstate  Transfer  Ry.  Co..  of 
Superior,  is  reported  incorporated,  to  construct  a  railroad 
connecting  Superior  and  Duluth,  a  distance  of  20  miles; 
capital  $500,000.  Incorporators,  Sol  L.  Perrin  and  W. 
\V.  Savage,  of  Superior,  and  Jos.  B.  Cotton,  Geo.  L. 
Reis  and  Wm.   A.    McGonagle,  of   Duluth,   Minn. 

PUBLIC    BUILDINGS. 

Notes   Arr^tknged    Alphabetically    by    States. 

BirmiMgham.  Ala. — The  erection  of  a  wing  at  the 
St.  Vincent  Hospital  to  cost  about  $50,000  is  reported 
under    consideration. 

Ler-y.  Ark. — It  is  reported  that  plans  are  being  pre- 
pared for  an  orphanage  to  be  erected  by  the  Roman  Catho- 
lic Church  at  a  cost  of  $100,000.  Address  Bishop  of  the 
Uiocese    of    Little    Rock. 

hfena.  Ark. — The  Kansas  City  Southern  R.  R.  Co. 
(A.  F.  Rust,  Res.  Engr..  Kansas  City.  Mo.),  it  is  re- 
ported, is  having  plans  prepared  for  a  hospital  to  be 
erected   at    Mena   at   a   cost    of    $45,000. 

Eurrka,  Cat. — ^Bids  will  l>e  received  until  Sept.  11  by 
Geo.  Cousins.  Clk.  Rd.  Co.  Superv..  for  erecting  a 
county  jail  with  either  brick  walls  and  wood  floors 
or  concrete  tfhroii^hout  atia<l  cortstructjing  eel!  and 
grating  work.  Plans  and  specifications  may  be  had 
upon   a   deposit  of  $25, 

'Fruitvale,  Cal. — The  Sisters  of  Mercy,  it  is  stated, 
have  awarded  the  contract  to  heat  the  main  building 
of  the  home  at  Bray  Ave.  and  Old  Country  Rd.  to  the 
Harris   O'Brien    Plumbing   Co.,    at   $8,047. 

Ft.  Mason.  Cal. — It  is  stated  that  preliminarv  plans 
are  being  perfected  in  the  quartermaster  general's  office 
at  Washington.  D.  C,  for  improvements  to  be  made  at 
Ft.  Mason  with  the  appropriation  set  by  the  Legislature, 
whicii  is  $1.^00, 000.  Of  this  amount,  $750,000  is  avail- 
able immediatelv.  The  improvements  to  be  made  provide 
for  the  construction  of  a  general  supply  depot  for  the 
army,  consisting  of  a  wharf  sufficiently  large  to  ac- 
commodate 4  transports,  6  warehouses,  each  60x200  ft. 
and  3  stories  high,  and  an  administration  buifdfng,  to- 
gether with  officers*  quarters  sufficient  to  accommodate  the 
officers    on    duty    in    connection    with     the    depot. 

Redding.  Cal. — It  is  reported  that  the  Bd.  of  Superv. 
intend  erecting  a   Hall   of   Record   at  a   cost   of   $40,000. 

^Norwich.  Conn. — ^Vine  S.  Stetson  is  stated  to  have 
the  general  contract  for  making  improvements  to  the 
jail,  and  the  Van  Dorn  Iron  Co..  of  Cleveland.  O., 
the  contract  for  the  steel  cells.  The  total  cost  of  the 
improvements   will   be    about   $15,000. 

Norwich,  Co«n.— The  House  has  passed  favorably  on 
a  bill  for  new  buildinf^  at  the  Norwich  Hospital  for 
the    Insane.      Appropriation,    $300,000. 

Danhury,  Conn. — Governor  Woodruff  has  signed  the 
hill  appropriating  $35,000  for  the  erection  of  a  new 
building  for  the  Danbury  Hosnital.  P'-'-Hminary  plans 
for  the  building  have  been  made  by  Philip  N.  Suther- 
land,   Danbury. 

Chicago,  III. — Richard  E.  Schmidt.  172  Washington 
St..  is  reported  to  be  preparing  plans  for  a  hospital 
to  be  built  at  Congress  and  Lincoln  Sts.  for  the  Univ. 
Hospital,    represented   by   Dr.    A.    K..    Steele. 

Er'ansiHIte.  Ind. — It  is  reported  that  the  Bd.  Co. 
Comrs.  will  receive  bids  until  Se|>t.  5  for  erecting  a 
large  barn  and  a  laundry  building  at  the  Orphan  Asy- 
lum.     Harry    Stinson,    Co.    Aud. 

East  Chicago.  Ind.— -The  City  Council,  it  is  reported, 
ha  Bordered  plans  prepared  for  a  city  hall  estimated 
to  cost  $50,000. 

Terra  Haute,  Tnd. — It  is  reported  that  plans  are  being 
prepared  and  bids  for  the  construction  of  an  addition 
to  the  jail  to  include  a  private  water  works  system, 
a  heating  plant  and  a  laundry  will  soon  he  asked  by 
the   Co,   Comrs.     Estimated  cost,   $75,000. 

BloomHeld,  Tnd. — Bids  will  be  received  until  Sept.  .1 
by  the  Co,  Aud.  at  Bloomfield.  for  furnishing  material 
and  erecting  comnlete  a  cell  house  and  cell  work  in  the 
Green  County  jail,     J.  W.  Gaddis,  Archt.,  Vincenncs. 

Williamsport,  Ind. — R.  L:  Winks.  Co.  Aud..  writes 
that  bids  are   wanted  on    Aug.   31    for  erecting  a   jail. 

•The  contract  for  erecting  court  house  (bids  opened 
July  18)  ha^  been  awarded  to  Jahr  &  Cope,  of  Cham- 
paign,'111.,   for  $68,050. 

Waterloo,  la. — The  Franciscan  Sisters,  it  is  stated,  in- 
tend erecting  here  next  spring  a  hospital  to  cost  $100,000. 

New  Orleans.  La. — A  site  on  Independence  St.  is  re- 
ported to  have  been  decided  upon  on  which  the  Govern- 
ment will  erect  an  immigration  station  at  a  cost  of  about 
$70,000, 

Bids  will  be  received  until  Aug.  6  by  ChaR.  Dittman, 
Chmn.  Ex.  Com..  628  Gravier  St  ,for  ercctinjr  a  glass 
range  and  greenhouse  for  the  City  Park.  Julius  Koch. 
Archt.,  Rm.  501-4  Denegre  Bldg. 

'Augusta,  Me.—Vr.  B,  T.  Sanborn,  Supt,  Bd.  Trus. 
for  State  Insane,  writes  that  the  contract  for  con- 
structing brick  building  on  Arsenal  grounds  (bids  opened 
July  22)  hat  been  awarded  to  C.  E.  Hoxie,  of  Augusta, 
for  $31,675. 

Baltimore,  Md. — Bids  will  be  received  until  Aug.  7 
by  the  Bd.  of  Awards  for  erecting  truck  house  No. 
15.     Edw.   D,   Preston,  Inspector  of  Bldgs. 

Howell,    Mich. — Bids    will    be    received    until    Aug.    1  s 


•  Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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by  Dr.  Henry  T.  Hartz.  Secy..  27  Adams  Ave.,  east, 
Detroit,  for  furnishing  materijil  and  erecting  complete 
a  main  sanatorium,  administration  building  and  con- 
nections, and  a  wing  to  same;  also  for  dining-rouni 
extension  to  present  building,  to  be  erected  on  the 
grounds  in  the  vicinity  of  Howell.  Bids  are  to  be 
made  as  follows:  First,  for  general  construction  includ- 
ing main  administration  building  and  connections,  and 
wing  ami  dining-room  extension  complete;  2.  .separate- 
proposals  for  main  administration  buildinf;  and  connec- 
tions complete,  exclusive  of  wing  and  dining-room  ex- 
tension; 3,  separate  proposals  for  dining-room  extension 
complete;  4,  plans  and  bids  for  sewage  di.sposal  puri- 
fication   plant. 

Grand  RafiiU.  Mich.~A.  W.  Buckley,  of  Chicago, 
III.  is  reported  to  be  preparing  plans  for  a  children's 
home  which,  is  to  be  erected  by  D.  A.  Blodgett,  at  a 
probable   cost    of   $50,000. 

Ionia     Mick. — Bids  will    be    received    until    Aug.     14 

by    H.    J.     Hblhrook,  Co.     Clk.,    for    erecting    a    County 

House;  probable  cost,  $35,000.  Kdwyn  A.  Bowd,  Archt., 
Lansing. 

Flint  Mich. — Rickman  &  Sons,  of  Kalamazoo,  it  is 
reported,  submitted  the  lowest  bid  on  July  20  for  erect- 
ing the  Hurley   Hospital   at  $37,000. 

'Rochc.<:ler  Minn. — The  Bd.  of  Control,  it  is  reported, 
has  awarded'  to  J.  G.  Robertson,  of  St.  Paul,  the  con- 
tact for  a  boiler,  costing  $3,072,  to  be  installed  at  the 
Rochester  Hospital  for  the  Insane. 

Red  I'I'ing,  Minn. — Mrs.  Amelia  L.  Graham,  it  is 
stated,  has  transferred  to  John  H'.  Rich,  C.  F.  Hjerm- 
stad  and  W.  H  Plitn.-im  $30,000  in  real  estate  and 
money   with    which   to   erect   an   old   peoples*   home.       ^ 

'Potosi,  Mo. — John  O.  Long,  Clk.  Co.  Comrs.,  writes 
that  the  contract  for  erecting  court  house  (bids  opened 
luly  -'7).  has  been  awarded  to  W.  R.  Oder,  of  Can- 
ton.   Mo.,    for   $30.,<;44. 

'Kansas  City.  Mo. — Kvcrett  Elliott,  Secy.  Puh.  WT<s.. 
writes  that  the  contract  for  plumbing  General  Hospital 
(bids  npned  July  q)  has  been  awarded  to  MacMalion 
Plumbing    &    Heating    Co.    for    $19,286. 

St.  Joseph.  Mo. — The  following  are  the  bids  opened 
on  .Tulv  17  at  the  ofTice  of  the  Superv.  Archt..  Treas. 
Dept.,  Washington.  D.  C.  for  miscellaneous  changes  and 
repairs  at  the  U.  S.  Postoffic".  St.  Joseph:  Hiram 
IHoyd  BIdg.  Co..  St,  Louis,  $5;2,rii;  J.  McGonigle. 
I^avenworth,  Kan..  $39,292.  and  Window,  Mantle  & 
Tile  Co.,  St.  Joseph,  $,S4.9oi. 

Billings,  Mont. — It  is  reported  that  the  citizens  have 
voted  in  favor  of  granting  a  franchise  to  a  Chicago 
Co.  for  the  purpose  of  establishing  a  central  heating 
plant  in  this  city  to  cost  about  $.';o  000. 

Lewistown.  Mont. — It  is  reported  that  the  contract  re- 
cently awarded  for  erecting  the  court  house  has  been 
rescinded.  It  is  stated  that  the  plans  are  to  be  revised 
and    new    bids   asked.      Appropriation,    $100,000. 

Lincoln.  Neb. — It  is  reported  that  all  bids  received 
July  17  for  erecting  the  cattle  liarn  at  the  State  Fair 
Grounds  have  b'-en  rejected,  as  tlicy  exceeded  the  ap- 
propriation   which    is    $20,000. 

*Goldficld.  Nez'. — John  Shea  is  stated  to  have  secured 
the   contract    to    erect   the    court   house   at    $80,800. 

Concord.  N.  H. — The  following  are  the  bids  recently 
received  at  the  office  of  th*'  Superv.  Archt.,  Treas. 
r>ept..  Washington,  T).  C,  for  steam  heating  U.  S. 
Postoffice  at  Concord:  Lee  Bros.,  Concord.  $2,372; 
C.  H.  Sanborn,  Boston.  Mass.,  $2,587,  and  English  & 
Co.,     Boston,     Mass.,    $2,683. 

Wild-.vood.  N.  J. — It  is  stated  that  plans  have  been 
approved    for   a  city   hall   to   cost   $25,000. 

Jersey  City,  N,  7.— It  is  statfcd  that  plans  for  the 
tuberculosis  hospital  have  been  completed,  and  it  is 
reported  th;it  bids  for  the  construction  will  he  asked 
by  the    Bd.   of   Freeholders   soon.      Probable   cost.    $30,000. 

Camden,  N.  J. — It  is  stated  that  a  hospital  for  con- 
tagious and  infectious  diseases  is  to  be  erected  here  at 
a  cost  of  $50,000. 

Buffalo.  N,  Y, — The  following  are  reported  to  b"  t'-e 
bids  r''"Hved  by  thp  Bd,  nf  Sunerv.  July  16  for  er"rtin? 
an  addition  to  the  jail,  all  of  which  are  reported  to  have 
been  rejected:  Mosier  &  Summer,  $/T5.5no:  Buffalo  Gen- 
era! Building  Co..  $44,504,  with  $500  additional  for 
screen  doors  and  prison  doors:  C.  A.  Crigui,  plumbing 
and  drainage,  $1,593,  and  gas  fitting,  $125. 

Lima,  N.  Y. — Henry  Chase,  of  Avon,  is  reported  to 
reported  to  have  submitted  the  lowest  bid  for  erecting 
the   town    hall   at   $13,136. 

Brooklyn,  N.  K— The  Bd.  of  Aldermen  of  N.  Y.  City 
on  July  23  appropriated  $160,150  for  a  hospital  at  Coney 
Island.  . 

The  Mayor  of  New  York  City  has  approved  the  ordi- 
nance providing  for  an  issue  of  Cnrporat"  Stock  in  the 
sum  of  $350,000  for  the  purpose  of  providing  means  for 
the  construction  of  a  new  women's  prison  in  Raymond 
St.;  the  construction  in  connection  therewitii  of  an  ad- 
ministration building  for  the  Raymond  St.  Jail;  the 
painting  of  cells  and  interior  walls  of  the  present  men's 
prison  and  the  making  of  certain  alterations  in  tlic  civil 
orison  of  said  jail,  said  work  to  he  done  under  the 
jurisdiction   of  the  President,   Boro.  of  Brooklyn. 

New  York,  N.  K.— The  Bd.  of  Aldermen  on  July  23 
adopted  the  report  of  the  Finance  Com.  allowing  $1,300,- 
600    for  buildings   for   the  Dent,   of  Chan'ies 

It  is  stated  that  plans  have  been  filed  by  McKim, 
Mead  &  White,  archts.,  160  5th  Ave.,  for  enlarging 
the  Metronolitan  Museum  of  Art  in  Central  Park  at 
82d  St.  The  additions  will  he  2  and  3  stories  high, 
one  annexed  to  the  museum  library  on  the  south  ii6x 
183  ft.;  the  second  to  be  added  to  the  exhibition  halls 
on  the  north.  54x119,  and  the  third  to  he  15  ft.  frontage 
and  21  ft.  deep  at  the  east  of  the  Hall  of  Sculpture. 
The   ^  additions  are  to  cost  $450,000. 

It  is  stated  the  Municipal  Art  Comm.  has  approved  de- 
signs for  the  Sth  Ward  market  building,  at  56th  St.  and 
2d  Avi,,  Brooklvn.  There  will  be  150  .structures  in  all, 
costing  $1,050,000.  There  will  be  a  tower,  or  administra- 
tion building.  2  piers,  one  of  which  will  have  a  pub- 
Iic_  bath  and  comfort  station,  and  about  140  2-story 
buildings,  to  be  rented  by  the  city  for  market  purnoses. 
The  commission  also  approved  the  design  for  the  Train- 
ing   School     for     Nurses    of     the    Harlem     Hospital,     at 
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Lenox  Ave.  and  136th  St.,  to  cost  $145,000,  and  for 
a  stable  at  Coney  Island  for  the  Street  Cleaning  Dept., 
to    cost    $50,000. 

Gov.  Hughes  has  signed  a  bill  providing  for  the 
erection  of  a  municipal  office  building  at  the  Manhat- 
tan terminal  of  the  Brooklyn  Bridge.  The  measure 
entitles  the  Comr.  of  Bridges  to  employ  an  architect 
to   draw   plans    for   this   building. 

West  Point,  N.  Y. — -Bids  will  be  received  by  Maj. 
J.  M.  Cason,  Jr.,  U.  S.  M.  A.,  until  Aug.  10  for  fur- 
nishing and  installing  reinforcing  for  girder  under 
south  wall  of  library  tower,  as  advertised  in  The  En- 
gineering   Record. 

Bakersville,  N.  C. — Bids  will  be  received  until  Aug.  15 
by  Jos.  Bowditch,  Chmn.  Bd.  Co.  Comrs.,  for  furnish- 
ing material  and  erecting  a  courthouse.  H.  L.  Lew- 
man,   Archt.,    1008   Lincoln    Bank   Bldg.,    Louisville,    Ky. 

Lumberton^  N.  C. — Bids  will  be  received  until  Aug. 
20  by  the  Bd.  Co.  Comrs,  (J.  W.  Carter,  Chmn.),  for 
erecting  a  court  house;  probable  cost,  $50,000.  Frank 
P.    Millburn    &    Co.,    archts.,    Washington,    D.    C. 

Lisbon.  N.  D.- — Haxby  &  Gillespie,  of  Fargo,  are  re- 
ported to  be  preparing  plans  for  an  armory  to  be  erected 
for  Battery  A  and  the  regimental  band  at  a  cost  of  about 
$14,000. 

Bismarck,  N.  D. — Bids  will  be  received  until  Aug.  24 
by  I.  W.  H*ealy  ,Co.  Aud.,  for  erecting  additions  and 
making  repairs  on  the  courthouse;  also  for  heating  and 
plumbing    said   building. 

Bucyrus,  O. — See  "Sewerage  and   Sewage  Disposal." 

Cleveland,  O. — The  City  Council  has  passed  an  ordi- 
nance appropriating  $60,000  for  the  erection  of  a  con- 
tagious disease  hospital. 

Cleveland,  O. — Bids  will  he  received  until  Aug.  8 
hy  the  Bd.  Pub.  Service  (A.  R.  Callow,  Secy.)  for 
the  completion  of  the  superstructure  of  the  power  house 
for  the  Municipal   Electric   Light  plant. 

Delaware,  O. — Bids  will  be  received  by  T.  T.  Dye, 
Secy.  Bd.  Trus.  Girls*  Industrial  Home,  until  Aug.  23 
(readvertisement),     at     the     office     of    Mariott    &     Allen, 

archts..  Hayden  Clinton  Natl.  Bank  Bldg..  Columbus. 
for  whole  or  separate  bids  on  labor  and  material  for 
the  rebuilding  of  Cottage  No.  2  at  above  home.  Dela- 
ware, and  are  to  include  excavating,  stone  masonry,  con- 
crete and  cement  work,  brick  masonry  including  struc- 
tural iron,  sheet  metal  work,  carpentry,  hardware,  etc., 
plumbing  and  gas  fitting;  also  same  time  and  place  for 
furnishing  material  and  completing  the  Industrial  and 
Technical    Bldg,    Girls'    Industrial    Home,    Delaware. 

Pendleton,  Ore. — It  is  stated  that  a  city  hall  and  jail 
is  to  ae  erected  at  Cottonwood  and  Alta  Sts.,  at  a  cost 
of   about   $40,000, 

_  *West  Cliester.  Pa.— Wm.  TI.  Jones,  of  West  Chester. 
It  IS  stated,  has  secured  the  contract  to  erect  a  gym- 
nasium here  for  $25,000.  Tliis  building  has  been  given 
to  the  town  by  Philip  W.   Sharpies. 

*Pittsburg.  Pa. — The  Iron  City  Htg.  Co..  Bessemer 
Bldg..  is  stated  to  have  secured  the  contract  to  install 
a  ventilating  system  and  steam  heating  plant  in  St. 
Francis  Hospital  on  44th  St..  at  about  $54,500 

Bids  will  be  received  at  the  office  of  Tas.  Knox 
Taylor,  Superv.  Archt.,  Treasury  Dept..  lintil  Sept. 
t6  for  the  construction  (except  elevators),  of  the 
U.  S.  Marine  Hospital,  at  Pittsburg,  as  advertised  in 
The   Engineering   Record. 

Philadelphia,  Pa. — Bids  will  be  received  until  Aug. 
15  by  Col.  F.  L.  Denny,  Q.  M..  U.  M.  C,  Washington. 
D.  C,  for  cnnstrucfing  an  addition  to  the  Philadelphia 
Depot  III')  S.  Broad  St.  Plans  and  specifications  may 
be  secured  from  the  Quartermaster  upon  a  deposit  of 
$100. 

*Rapid  City.  S.  D. — Herman  &  Birnbaum,  of  Rapid 
City,  it  is  reported,  have  secured  the  contract  to  install 
a   heating   plant   in    the    court    house   at   $3,400. 

KnoxviUe,  Tenn. — The  following  are  the  bids  opened 
on  July  10  at  the  office  of  the  Superv.  Archt..  Trcas. 
Dept..  Washington,  D.  C.,  for  construction  of  exten- 
sions, remodeling,  etc.  (including  plumbitig,  gas  piping. 
heating  apparatus,  electric  conduits  and  wiring  and 
lift)  to  the  U.  S.  Postoffice  and  Court  House,  Knox- 
viUe: Blue  Ridge  Constr.  Co.,  Asheville,  N.  C.  $183.- 
763:  David  Gelaz  Sons  Co.,  Knoxville.  $142,000:  Thomas 
Sr  Turner,  Knoxville,  $163,957:  Ambrose  B.  Stannard, 
New  York.  N.  Y.,  $152,525.  and  Geo.  Moore's  Sons  Co., 
Nashville,    $133,000. 

Nashville,  Tenn. — Chas.  Ferguson,  the  Arcade,  is  said 
to  be  preparing  plans  for  the  Davidson  County  Bldg., 
which  is  to  be  erected  on  the  State  Fair  Grounds  at  a 
cost   of   abo'.it    $18,000. 

MempJiis,  Tenn. — ^The  Methodists,  it  is  stated,  pro- 
pose  erecting   a   hospital    here   to  cost    $200,000. 

Pulaski,  Tenn. — The  Bldg.  Com.  of  the  Court  House 
desire  to  have  plans  submitted  to  them  for  a  court 
house.  3  stories,  fireproof,  estimated  to  cost  $65,000  to 
$70,000.     G.    H.    McMillion,   Co.  Judge. 

Houston.  Tex. — Geo.  F.  Horton,  Co.  Engr.,  is  re- 
ported  to  be  preparing  plans   for  a  court  house. 

Portsmouth,  Va.—-Geo.  A.  Fuller  Co.,  of  New  York, 
N.  Y.,  it  is  reported,  submitted  the  only  bid  recently 
for  erecting  an  addition  to  the  Naval  Hospital  at  Ports- 
mouth  at   $246,500.'     Appropriation    $200,000. 

Ft.  Myer,  Va. — Bids  will  be  received  by  Capt.  B.  B. 
Hyer,  Constr.  Q.  M.,  U.  S.  A.,  until  Aug.  15  for  al- 
terations and  additions  to  officers'  quarters  No.  i  Sig- 
nal Corps  Post,  Ft.  Myer,  as  advertised  in  The  Engi- 
neering   Record. 

Milwaukee,  Wis. — It  is  reported  that  bids  will  be  re- 
ceived until  Aug.  15  by  the  Auditorium  Com.  for  erect- 
ing an  auditorium  according  to  plans  prepared  by  Ferry 
&  Clas,  419  Bway. 

Superior^  Wis. — It  is  reported  that  the  Co  .Bd.  will 
soon   ask   bids    for  erecting  the   asylum  here. 

Wales.  Wis. — Bids  will  be  received  until  Aug.  6 
(readvertisement)  by  the  State  Bd.  Control  (Herman 
Grotophorst,  Pres.)  Madison,  for  erecting  a  stable  and 
laundry  upon  the  grounds  of  the  Wisconsin  State  Tuber- 
culosis Sanatorium,  situated  about  2  miles  north  of 
the  village  of  Wales.  Howland  Russell  , Archt.,  Hath- 
away   Blog.,    Milwaukee. 


National  Home,  Wis. — Bids  will  be  received  until 
Aug.  14  by  J.  E.  Armitage,  Treas.,  Northwestern  Branch, 
N.  H.  D.  V.  S.,  National  Home,  for  erecting  officers* 
quarters. 

*Wausau,  Wis. — The  following  are  reported  to  be  the 
bids    received    by    the    Com.    on    City    Property    for    the 

feneral  construction  of  the  Marathon  CTounty  Home: 
ohn  Anderes  &  Son,  Wausau,  $21,600  (awarded  con- 
tract); Miller  &  Krause,  $23,715;  W.  H.  H.  Dean,  $25,- 
000;  Northern  Constr.  Co.,  Mlilwaukee.  $26,200.  Con- 
tracts on  other  parts  of  the  work  are  reported  awarded 
as  follows:  Ventilating  and  heating.  National  Blower 
Wks..  Milwaukee,  $3,950;  sewerage  and  plumbing.  Daniel- 
son  Plumbing  &  Heating  Co.,  Wausau,  $3,465;  electrical 
work  and  wiring,   Wausau   Electric  Co..  Wausau,   $470. 

*The  contract  to  erect  a  hospital  for  the  Sisters  of 
the  Divine  Saviour  is  stated  to  have  been  awarded  to 
John    Anderes    &   Sons,    of    Wausaw. 

London,    Ont. — The    Isolation    Hospital    to  be    erected 

here    by    the    Provincial    Bd.    of    Health    will  consist    of 

3    buildings,    an    administration    building    and  wards    for 

scarlet    fever    and   diphtheria    cases,    the   total  cost   to   be 
$50,000. 

BUSINESS    BUILDINGS. 
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Mobile,  Ala. — The  erection  of  a  union  station  here 
to  cost  about  $80,000  is  reported  under  consideration. 
The  Alabama  Ry.  Comrs.  may  be  able  to  give  further 
information. 

Redlands,  Cal. — It  is  stated  that  Myron  Hunt  and 
Elmer  Grey,  of  Los  Angeles,  have  been  engaged  to  pre- 
pare plans  for  improvements  to  be  made  to  the  Casa 
Loma  Hotel  at  Redlands  at  a  cost  of  $50,000. 

Grand  Junction,  Colo. — Bids  will  be  received  until 
Aug.  12  by  J.  B.  Boyer,  Archt.,  Grand  Junction,  for 
furnishing  material  and  erecting  a  3-story  brick,  stone 
and  concrete  building  for  the  Elks.  Plans  can  be  had  on 
a  deposit  of  $25,     W.  D.   Davies,   Chmn.   Bldg.,  Com. 

Colorado  Springs,  Colo. — It  is  stated  that  bids  will 
be  received  until  Aug.  10  by  the  Masonic  Bldg.  Assoc. 
(Dr.  W.  A.  Campbell,  Chmn.).  for  erecting  a  lodge  build- 
ing; probable  cost,  $40,000. 

Waterbury,  Conn. — The  New  York,  New  Haven  & 
Hartford  R.  R.  Co.  (Edw.  Gagel,  Ch.  Engr..  New 
Haven)  is  preparing  plans  for  the  erection  of  a  new 
round  house  with  a  capacity  of  14  engines,  car  barns 
for  the  storage  of  passenger  coaches  and  a  general  re- 
pair shop,  all  of  these  buildings  to  be  located  upon  the 
site    near    the    Meriden    junction    in    Waterbury. 

New  Haven,  Conn. — It  is  reported  that  plans  have  been 
prepared  for  McCusker  &  Schtoeder,  the  CHiurch  St,  coal 
merchants,  for  a  building  to  be  erected  on  Church  St. 
Estimated    cost  $16,000. 

^Washington,  D.  C. — A  permit  has  been  granted  to 
the  Security  Storage  Co.  to  erect  a  6-story  brick  ware- 
house at  1 140  15th  St.  n.  w.,  to  cost  $90,000.  Hill  & 
Kendall,  Corcoran  Bldg.,  are  the  archts.;  John  Mc- 
Gregor, 729  1 2th  St..  n.  w..  is  the  builder, 

*Edw.  Brady  &  Son,  of  Baltimore.  Md.,  it  is  stated, 
have  secured  from  the  Baltimore  &  Ohio  R.  R.  the 
contract  to  erect  near  the  new  Union  Station  in 
Washington  3  airing  sheds  for  the  equipment  of  Pull- 
■man  cars,  a  4-story  brick  and  concrete  storehouse  and  a 
power    house ;    probable   cost,    $200,000. 

Pensacola,  Fla. — The  Directors  of  the  First  Natl. 
Bank,  it_  is  stated,  have  accepted  plans  for  a  lo-story 
office   building. 

St.  Augustine,  Fla. — The  contract  to  erect  the  Semi- 
nole Theatre  and  business  block  for  the  Realty  & 
Theatre  Co.,  it  is  stated,  has  been  awarded  to  the  Fall 
City  Constr.  Co.,  of  Louisville,  Ky.  Probable  total 
cost   ,$roo,ooo. 

Rockford.  III. — A.  E.  Freburg.  it  is  reported,  will  erect 
a   $12,000   building  at   Third   Ave.  and    7th    St. 

*Moline,  III. — A.  Carlson,  of  Moline,  it  is  reported, 
has  secured  the  contract  to  erect  a  foundry  and  other 
improvements,  and  2  buildings  for  the  W.  H.  Cooper 
Hardware  Saddlery  Co..   at  an  estimated  cost  of  $40,000. 

Highland  Park,  III. — It  is  reported  that  arrangements 
are  being  made  to  enlarge  the  home  for  the  Aged  and 
Disabled    R.    R.    Employees    at   a   cost   of   $75,000. 

*Elgin.  III. — The  Wollaeger  Mfg.  Co.,  of  Milwaukee, 
Wis.,  it  is  reported,  has  the  contract  for  improvements 
to  be  made  to  the  Home  Bank  Bldg.,  at  a  cost  of 
$20,000. 

^Decatur,  III. — It  is  reported  that  the  contract  for 
building  the  new  Wabash  roundhouse  and  machine  shop 
has   been    let   to    Jas.    Stewart   &    Co.,    of   Chicago. 

^Chicago,  III. — The  International  Harvester  Co.  is  re- 
ported to  have  awarded  contract  for  erection  of  a  5-story 
warehouse,  179x258  ft.  at  26th  and  Leavitt  St.,  to  th?' 
Federal  Improvement  Co.,  The  Rookery.  Amount  of 
contract,  $200,000.  Postle  &  Mahler,  Archts,  Marquette 
Bldg. 

*Kewanee,  Ill.^V,  Jobst,  of  Peoria,  it  is  stated,  has 
secured  the  contract  to  erect  a  business  block  for  the 
Star-Courier    to    cost    $60,000. 

Linton,  Ind. — A  site  is  reported  given  to  the  Y.  M. 
C.  A.  on  which  it  is  proposed  erecting  a  $20,000  build- 
ing. 

Lafayette,  Ind. — The  members  of  the  Masonic  Lodge* 
it  is  rcpoited.  are  planning  the  erection  of  a  temple  to 
cost    $30,000. 

Waterloo,  la. — It  is  stated  that  the  Knights  of  Co- 
lumbus are  considering  the  forming  of  a  stock  company 
for  the  purpose  of  erecting  a  building  to  cost  about 
$15,000. 

*Des  Moines.  la. — It  is  stated  that  the  contract  for 
the  plumbing  and  heating  apparatus  of  the  new  Ma- 
jestic Theatre  has  been  awarded  to  the  Wallace-Linnane 
Co.;    cost    $6,150. 

Nortonville,  Ky. — Harris  &  Shopbell,  Evansville,  Ind., 
are  reported  to  be  preparing  plans  for  a  company  store 
for  the  Nortonville  Mercantile  Co.  It  will  be  of  brick, 
2  stories  high,  and  will  cost  $10,000. 

*Springiietd,    Mass. — F.    P.    Morey,    88    Quincy    St.,    is 
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stated  to  have  secured  the  contract  to  erect  a  club  house 
for  the  Country  Club;  probable  cost,  $30,000. 

*Crystal  Falls.  Mich. — It  is  stated  that  the  contract 
to  erect  a  bank  building,  has  been  awarded  to  Julius 
Utke,    of   Marinette,    Wis.,   at   about   $15,000. 

Moorehead,  Minn. — The  stockholders  of  the  Gardner 
Hotel  Co.,  of  Fargo,  it  is  stated,  have  purchased  a  site 
at  Roberts  St.  and  First  Ave.,  N.,  on  which  to  erect 
a  hotel  estimated  to  cost  $150,000. 

Coleraine.  Minn. — The  Oliver  Mining  Co.,  according 
to  reports,  intends  erecting  a  headquarters  building, 
to  cost  about  $100,000. 

Hibbing  Minn. — ^It  is  reported  that  the  Duluth  Mis- 
sabe  &  Northern  Ry.  Co.  (H.  I*  Dresser,  Ch.  Engr., 
Duluth),  intends  erecting  a  hotel  here  for  the  em- 
ployees,   the    cost    to    be    about    $20,000. 

Kansas  City,  Mo. — D,  Ricksecker  is  reported  to  have 
decided  to  erect  a  brick  store  building  at  Walnut  and 
9th    Sts.,    to   cost   about   $100,000. 

A  permit  has  been  issued  for  a  6-story  building  to 
be  erected  by  J.  S  .LilHs  at  nth  and  Walnut  Sts.,  at  a 
cost    of    $62,000, 

The  members  of  the  Kansas  City  Country  Club, 
it  is  reported,  -are  planning  improvements  to  cost  about 
$40,000,  which  will  include  the  rt:modeling  of  the  club 
house   at   a    cost    of    about    $25,000. 

Omaha.  Neb. — The  Improved  Order  of  Redmcn,  it  is 
stated,  is  considering  the  erection  of  a  building  here 
to   cost   about   $50,000. 

East  Orange,  N.  J. — The  officials  of  the  Delaware, 
Lackawanna  &  Western  R.  R.  (Lincoln  Buch,  Ch.  Engr., 
Hoboken,  N.  J.),  it  is  reported  .intends  erecting  a  new 
passenger    station    here    to    cost    about    $30,000 

Newark,  N.  /.—Permits  have  been  granted  for  the 
following  buildings:  4-story  brick  warehouse  to  be 
erected  at  123  Plane  St.  tor  Geo.  T.  Hatt,  cost  $22,- 
000;  6-story  brick  store  and  showroom  at  49  Market 
St.  for  Roth  &  Co.,  cost  $50,000;  2-story  brick  office 
building  at  Franklin  St.,  city  of  Newark,  owner,  cost 
$89,472. 

Rome,  N.  K.— The  following  arc  stated  to  be  the  bids. 
opened  July  15  by  the  Directors  of  the  Y.  M.  C.  A. 
for  the  erection  of  a  building,  (a)  fireproof,  (b)  wood: 
E.  H.  Owens,  complete,  fireproof,  $42,837.67;  for  the 
mason  work  alone,  a.  $25,216.76,  b  $22,236,  wood;  car- 
penter work,  a  $14,415,  and  b  $15,967-  Parry  &  Jones, 
mason  work,  a  $28,279,  b  $27,619.  Lawrence  Carey,  car- 
penter work,  a  $17,277,  b  $17,727.  R.  A.  Putnam,  car- 
penter work,  a  $13,636.61,  b  $14,625.91.  G.  W.  Gerwig, 
carpenter  work.d  $17,515,  b  $18,290.  Niece  &  Moose, 
carpenter  work,  $16,756.  W.  P.  Snyler,  mason  work, 
$22,610. 

Plattsburg,    N.    Y. — It    is    stated    that    a    Y.    M.    C.    A.  , 
Bldg.  costing  about  $20,000  is  to  be  erected  here. 

Buffalo,  N.  K.— Plans  have  been  filed  for  the  West 
Side  Y.  M.  C.  A.  Bldg.  to  be  erected  at  Ferry  and  Hamp- 
shire Sts.,  at  an  estimated  cost  of  $40,000. 

New  York,  N.  Y. — Plans  have  been  filed  for  a  5-story 
hotel  to  be  built  at  Lexington  Ave.  and  1 27tn  St. 
for  the  Children's  Aid  Society  as  owner,  and  to  be 
occupied  as  a  hotel  for  boys  under  the  guidance  of 
the  society.  It  is  to  cost  $100,000.  Parish  &  Schroeder, 
S   W.    31st   St..    are   the   archts. 

*Schenectady,  N.  K.— Walter  Wellman.  922  State  St., 
is  reported  to  have  secured  the  contract  to  erect  a 
theatre  on  S.  (Centre  St.  for  Herman  Ury  at  a  cost 
of  $20,000. 

Long  Beach,  L.  I.,  N.  K,— The  Long  Beach  Hotel 
(A,  J.  Quinn,  Mgr.),  it  is  reported,  was  destroyed  by 
^re  on  July  29. 

Devils  Lake,  N.  D. — J.  A,  Burrichter,  of  Reno, 
Nev.,  it  is  stated,  is  interested  in  the  erection  of  a 
theatre  here  to  cost  $30,000,  plans  for  which  have  been 
prepared. 

Grand  Forks,  N.  D.—The  Great  Northern  R.  R.  (R. 
E.  Taft,  Engr.  Constr.,  St.  Paul,  Minn.)  is  reported  to 
be  planning  the  erection  of  a  $125,000  depot  for  Grand 
Forks. 

Cincinnati,  O. — It  is  stated  that  a  permit  has  been 
asked  for  a  6-story  parish  house  to  be  erected  in  con- 
nection with  Christ  Cnurch  on  4th  St. 

Delafivare,  O. — The  Red  Men.  of  Ohio,  it  is  stated, 
are  contemplating  the  erection  of  a  home  at  a  cost  of 
about    $250,000. 

Cleveland,  O. — A.  E.  Sprackling,  Citizens'  Bank  Bldg., 
it  is  repyorted,  has  prepared  plans  for  alterations  to  be 
made    to   the    Hotel    Euclid    at    a   cost   of   $50,000. 

Columbus,  O — .Richard,  McCarthy  &  Bu!t'>rd,  Ruggery 
Bldg.,  are  said  to  be  preparing  plans  for  the  store  which 
the  F.  &  R.  Lazarus  Co.  will  erect  this  fall  at  High  and 
Town  Sts.  The  building  will  be  5  stories  high,  structural 
steel  construction  and  completed  will  cost  about  $250,- 
000.  It  is  reported  that  contracts  for  the  building  will 
be  let  before  Oct.  ist,  as  it  is  said  to  be  the  desire  of 
the  company  to  begin  the  erection  of  the  new  building 
on  that  date. 

Oklahoma  City,  Okla.^— The  Odd  Fellows,  it  is  re- 
ported, are  planning  the  erection  of  a  $40,000  building. 
Jas.  Lowrie  is  a  member  of  the  committee  having  the 
matter   in   charge. 

J.  W.  Van  Meter,  of  Oklahoma  City,  it  is  reportetd, 
is  preparing  plans  for  a  6-story  and  basement  office 
building  to  be  erected  for  Levy  Bros.,  at  a  cost  of 
$125,000. 

Eugene,  Ore. — ^W.  M,  Renshaw  is  reported  interested 
in  a  stock  Company  being  organized  for  the  purpose  of 
erecting  a   $50,000  hotel. 

Harrisburg,  Pa. — It  is  stated  that  plans  will  be  re- 
ceived until  Sept,  30  by  W.  L.  Gorges,  for  a  Masonic 
Temple  to  be  erected  at  a  cost  of  $90,000. 

Harrisburg,  Pa.— Mrs.  R.  H.  Graupner  is  stated  to 
have  had  plans  prepared  for  a  6-story  hotel  to  be  erected 
at  5th  and  Market  bts.,  at  a  cost  of  $150,000. 

*Memphis,  Tenn.—lt  is  reported  that  the  contract  to 
erect  the  g-story  fireproof  hotel  for  Isele  Bros.^  has 
been  awarded  to  the  Selden-Breck  Co.  ,of  Memphis,  at 
$364,633- 
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Several  baildtiics  on  Front  Si.  including  the  Oliver- 
Fmae  Graccnr  Cb.'»  bUs..  the  Mrmphi*  Paper  Co.  and 
tke  Mcapkis  CoM  Sl«ra«e  plant  are  reported  destroyed 
by  fre. 

l'K««rM.   Tex. — ^The  nwaibers  of  the   Iroquois  Club,   it 
are    ptanninc   the   erection    of   a   j-Mory    brick 


,    Ttj. — H.    C.    Banker,    of   Orance.    it    is    re- 
has  been  engaged  to  prepare  plans  for  a  hotel  to 
in  Galveston  at  a  cost  of  $115,000. 


potted, 
be  cm 


7». — Bids  are  milted  for  erecting  a  joxijo- 
ft.  brick  atorehooae.  For  plans  and  speciScations  ad- 
dress Maridun   Mercantile   Co. 


Stm   yintoai*,   Tt*. 
liiwal   Bank,  it  is 
of  a 


--The   Directors  of  the  Woods  Na- 


Bank,  it  is  reported,  arc  considering  the  erection 
■o-atorr  MCel  oSoe  niilding  at  Houston  and  Lo- 
Ste.      Prohable   cost,   $150,000. 

'Ltximffcm.  Ttx. — The  Directors  of  the  Fanners' 
Union  Warcboose  Co.,  it  is  reported,  have  awarded 
the  contract  to  erect  a  $10,000  warehouse  to  the  Farm- 
ers and  Bankers'  Warehouse  Co.   ,of   Houston,   Tex. 

N»rf»lt,    Fa.— E.    M.    Jordan,    of    Norfolk,    has    been 
a   pcrant    to   erect   a   $35,000    3-storv   brick   and 
warehouse  at   548   Granby    St. 


T»e»mm,  fy»sk.—G.  W.  Bollard.  archL,  Provident 
BMg..  writes  that  bids  will  be  received  about  Sept.  1 
for  the  erection  of  the  Y.   M.  C.   A.  BIdg. 

Fd—tid  Ooft,  John  C.  Donnelly  and  others  .are  re- 
ported interested  in  the  erection  of  a  23-story  building  on 
C  St.  to  coat  about  $2,000,000. 

The  Lawler-Miller  Co.,  it  is  stated,  will  erect  a  4- 
story  brick  building  on  C  and  Commerce  Sts.,  to  cost 
l>S,eoo. 

Wsiai'ai.  Wash. — Reid  ft  Briggs,  of  Aberdeen,  it  is 
iC|MMIcd,  have  prepared  plans  for  a  hotel  to  be  erected 
here   at   a   cost   of    about   $75,000. 

B*mmtlu<n.  Wask.—W.  W.  Eley.  Mgr.  for  the  Con- 
atdine  &  Sullivan  Theatrical  Circuit,  it  is  reported,  has 
porchaaed  a  site  for  a  $50,000  playhouse. 

'Watuisa.  Wis. — Miller  &  Krause.  of  Wausau.  it  is 
reported,  have  secured  the  contract  to  erect  the  office 
building  at  4th  and  Scott  Sts..  for  the  Wisconsin  Val- 
ley  Trust    Co.   ,at   a  cost   of  $30,000. 

Uarinttir.  Wir.— Chas.  D.  Heath.  Mgr.  of  the  Mari- 
nette Hotel,  it  is  stated,  is  planning  making  improve- 
nenu    to    the    hotel    to    cost    about    $25,000. 

I'ictoria.  B.  C. — Fire  »n  July  23,  it  is  stated,  de- 
stroyed a  nnmbcr  of   buildings,  causing  a   loss  of   about 

KMKWM^r.  B.  C. — It  is  suted  that  a  lo-story  build- 
ing to  he  known  as  the  Marine  Block  is  to  be  erected 
by   Ex-Aldennan   Cook  at  a  cost  of  $200,000. 

Toronto.  Ont. — A  permit  has  been  issued  for  a  4- 
story  brick  publishing  house  to  cost  $40,000  to  be 
erected  by  the   Hunter-Rose   Co.   on   Sheppard   St. 

'Ollama,  Ont. — The  contract  to  erect  the  Y.  M.  C.  A. 
Bldg.,  it  is  stated,  has  been  awarded  to  Peter  Lyall 
Sotis.  of  Montreal.  Que.,  at  about  $21 -r. 500. 

CHURCHES  AND  DWELLINGS. 

Softs   .Arranged    Alphabetically    by   Stales. 

t'orJele.  Ga. — The  members  of  the  First  Baptist 
Church,  it  is  reported,  are  contemplating  the  erectfon  of 
-an    edi6ce   to  cost    $40,000. 

Rockford,  til. — It  is  stated  that  a  $35,000  edifice  is  tf 
be  erected  for  the  members  of  the  South  Park  Salem 
Lalberan    Church.      Rev.    Alfred    Appell,    pastor. 

Downer's  Grove,  III. — Wm.  J.  Brinlunan,  of  Chicago, 
is  reported  to  have  prepared  plans  for  a  church  to  be 
erecttd  at  a  cost  of  $25,000.      Rev.  J.    Boldman,   pastor. 

Cardtn  City.  Kan. — The  Methodists  are  reported  to 
be  planning  the  erection  of  a  church  to  cost  $20,000. 
Rev.    J.    W.    Fitzpalrick,    pastor. 

Pttisbmrg,  Kan. — The  members  of  the  Presbyterian 
Church,  it  is  reported,  are  preparing  to  erect  a  $30,000 
edifice. 

Ct^mglen,  Ay. — Lyman  Walker  is  reported  to  be  pre- 
pnrtec  plana  for  a  $12,000  apartment  house  to  be  erected 

'AUzamiria.  La. — It  is  stated  that  the  contract  to 
eier:  the  Methodist  Church,  has  been  awarded  to  L.  H. 
Itjldwin    for   $24,300. 

Bangor.  Me. — It  is  reported  that  Linn  Kinne  is  pre- 
pating  plans  for  an  edifice  for  the  Church  of  the  Kecon- 
dfiation  to   be  erected    at    Genesee   and   Tracy    Sis. 

Jaektou,  Uick.—BiiU  will  be  received  until  Aug.  12 
(chanec  of  date)  at  the  olBee  of  White  &  Hussey. 
Archts..  Lansing,  for  the  erection  of  the  superstructure 
of  the  Diaaiond  St.  M.  E.  Church. 

Dnlmth,    Itinn. — A    permit    has    been    teaued    for    the 
■  Tence  to  be  erected  for  Geo.   Spencer  at  23d  Ave.   E. 
xd    Sc.    at    $18,000.       Bray    ft     Nystrom,    Talladio 
BIdK.,    are    the    archta. 

Leringlon.  tlo. — It  is  reported  that  the  congregation  of 
Mrthodiat  Episcopal  Church  South  is  planning  the  erec- 
lion  of  a  $30,000  edifice.     Rev,   C.    E.   Pattille,  pastor. 

Omaha.  Nrb. — F.  B.  Kennard  is  having  plans  pre- 
oared  for  an  apartment  house  costing  $50,000.  Fisher 
ft    Lawrie,   Archta.,    Paxton    Bldg. 

Portland,  Ore.— It  is  reported  that  the  members  of 
the  Firat  United  Brethren  Church  are  planning  the 
erection   of  a  $40,000   church. 

tVathmgUn,  /V— John  Slater  is  reported  to  be  hav- 
ing plans  prnnred  for  a  $20,000  residence  to  be  erected 
at  Grant  and  Lincoln   Sts. 

'Cramslon,  K.  I. — Ma(uirc  ft  Penniman,  Providence, 
are  staled  to  have  sccarcd  the  contract  to  erect  St. 
Ann's  R.  C  Church  at  about  $30,000. 

Bristol,  Va.-Tenn.—lt  is  statfd  that  a  $50,000  edifice  i 
to  be  erected  for  the  members  of  the  Methodist  Church 
Rev.  E.  G.  Halchinaon,  Presiding  Elder. 

Norway.  Ont. — Bids  will  be  received  until  Aug.  8  by 
Chas-    F.    Wagner,  Archt.,  s<  Toronto  St,  Toronto,,  for 


erectin|[  a  parish  house  and  Sunday  school  building  on 
Woodbine  .\ve.,  Norway. 

SCHOOLS. 
Soles   Arranged    Alfhabetically    by   Slates. 

'.Hthens.  .41a. — The  contract  to  erect  the  8th  Dist. 
A^icultural  School,  it  is  !italed,  has  been  a^^^a^(lcd  to 
Glidwell    Bro-s.,   of    Fayetteville.      Probable   cost,    $15,000. 

Momtttallo,  Ala. — Bids  will  be  received  until  Aug.  20 
by  the  Bldg.  Com.  (W.  F.  Spink.  Chmn.),  Alabama 
Girls*  Industrial  School,  for  erecting  new  buildincs 
and  additions  to  the  dormitory.  Wm.  Ernest  Spink. 
.\rclii.,    £13     Title     Guarantee     Bldg.,     Birmingham. 

Starrs,  Conn. — Competitive  plans  will  be  received  until 
.\ug.  31  by  Thos.  D.  Bradsireet,  State  Compt..  Hart- 
ford, for  a  Horticultural  Hall  and  greenhouses  at  Conn. 
.\gricultural    College,    Storrs.      Appropriation,    $50,000. 

Hartford,  Conn. — Bids  will  be  received  until  .\ug.  12 
at  the  Hartford  Nafl  Bank  by  the  Washington  School 
Dist.  Com.  (Alex.  Angus,  Chmn.)  for  $100,000  school 
bonds. 

H'ashinglon,  D.  C. — Plans  are  reported  being  prepared 
by  the  Comrs.  D.  C.  for  the  erection  of  a  4-room  addi- 
tion  to    the    Emery    School. 

•  .Wojfotp,  7i/a*o.— Bids  will  be  received  until  Aug.  20 
(readverlisement)  by  Mrs.  S.  H.  Hays,  Secy.  Bd. 
Regents,  University  of  Idaho,  for  erecting  the  super- 
structure of  an  8ox238-ft.  jstory  Administration  Bldg., 
for  above  university.  Bids  to  be  submitted  as  fol- 
lows Brick  masonry;  cut  stone  and  terra  cotta;  rein- 
forced concrete;  fireproofing;  structural  steel;  roofing 
tile  and  sheet  metal;  carpentry  and  superintendence; 
plumbing.  Plans  and  specifications  may  be  obtained 
from  J.  E.  Tourtelotle  &  Co.,  Archts.,  Boise,  upon  a 
deposit  of  $15. 

FarMUHgtoH,  III. — The  citizens,  it  is  staled,  have  voted 
to    issue    $16,000    bonds   to    erect    a    school. 

Rockford,  lit.— The  Trus.  of  Rockford  College,  it 
is  stated,  arc  planning  the  erection  of  a  dormitory  and 
a    heating    plant    to    cost    a    total    of    $100000. 

'Hammond,  Ind.—J.  T.  Hutton,  .\rcht.  of  Hammond, 
writes  that  the  contract  for  erecting  a  school  (bids 
opened  July  23)  has  been  awarded  to  Erick  Lund,  of 
Hammond,    for   $43,645- 

ft.  Podge  la. — Bids  will  be  received  until  Aug.  21 
by  J.  B.  Butler.  I'rcs.  School  Bd.,  for  erecting  and  re- 
building  the    High    School. 

BarbourvilU.  Ky. — It  is  stated  that  plans  are  being 
prepared  for  a  dormitory  and  for  a  6-rooni  annex  to 
the   Itaolist  Inst. 

New  Orleans,  La.— It  is  stated  that  the  following  are 
the  bids  received  July  22  for  erecting  the  school  at 
St  Mary,  Chippewa  and  Annunciation  Sts.:  John  O. 
Chisholm  &  Co.,  $18,150;  Markel  &  Van  Meter,  $18,- 
985.   and   Michel   Chcssc   &   Co.,   $16,420. 

WinnHeld.  La. — The  Bd.  of  Directors  of  the  High 
.School,  it  is  slated,  has  accepted  plans  for  a  $75,000 
School. 

While  Castle.  La. — Bids  will  be  received  until  Aug.  16 
by  the  Bd.  Trus..  Iberville  Parish  (C.  J.  Brown,  Secy.), 
Plaqucmine.  for  $30000  bonds  .to  be  issued  for  the 
purpose  of  creeling  a  high  school  in  White  Castle;  also 
2    smaller    INsl.    School    and    remodeling    I     Dist.    School. 

Jennings,  La. —  It  is  stated  that  $40,000  school  bonds 
have  been  sold.  Plans  for  the  school  have  been  pre- 
pared. 

•Orange  Mass.~\i.  C.  Wood  &  Co.,  of  Westlield,  it 
is  reported,  lias  serurcd  the  contract  to  erect  a  4-room 
brick  school  on   Myrtle  St.,  to  cost  $14,307. 

'Adrian,  Mich. — ^Thc  contract  to  erect  the  high  school, 
it  is  staled,  has  been  awarded  to  Thos.  Foy,  of  Kala- 
200,    at    $61,463. 

Marquette.  .Mich. — Local  press  reports  slate  that  bids 
will  be  received  until  Aug.  22  by  the  Bd.  l!-duc.  (Cyrile 
Houle,  Secy.)  for  erecting  a  high  school,  also  for  plumb- 
ing and  sewerage  for  same.  Specifications  may  be  had 
from  the  Secy,  on  a  deposit  of  $10.  J.  D.  Chubb,  Archt., 
Chicago,  111. 

Elisabeth,  Minn. — Bids  will  be  received  until  Aug.  12 
by  J.  P.  Greenagel,  Clk.  School  Dist.  No.  37,  for 
erecting    a    2-8lory    brick    school. 

'Carver,  Minn. — Olaf  Hansen  &  Son  arc  reported 
to  have  secured  the  contract  to  erect  a  high  school 
-at   a  cost   of  about   $15,000. 

'licho,  Minn.-F.  W.  Summerfield,  Clk.  Bd.  F.rtuc. 
writes  that  the  contract  for  heating  and  plumbing  school 
(bids  opened  July  23)  has  been  awarded  to  H.  Benson,  of 
Willmar,   for  $i,49f4. 

Leadwoad,  Mo. — The  Secy.  Bd.  of  Educ.  writes  that 
the  tilirens  on  July  24  voted  to  issue  $25,000  bonds  for 
the  eitction  of  a  school.  Architects,  Riester  ft  Ru- 
bach.    of    iM-llcville,    III. 

Reno,  Set'. — The  School  Trus.,  it  is  stated,  are  con- 
sidering plans  submitted  for  the  $50,000  school  to  be 
erected   at    Ralston    and    2d    Sis. 

Ely,  Set'. —  It  is  slated  that  he  citizens  have  voted  in 
favor   of   issuing   $35,000   bonds    to   erect   a   high    school. 

Durham,  N.  //. — Bids  will  be  received  until  ,\ug.  12 
^readvertinement)  hy  the  Bldg.  Com.  Bd.  Trus.  (John  G. 
Gallant,  Chmn.)  New  Hampshire  College,  for  erecting  a 
dormitory   at  said   college. 

Montclair  Heights,  S.  J. — Bids  will  be  received  un- 
til Aug.  13  by  the  Bldg.  Com..  New  Jersey  Slate  Nor- 
mal School  (Edw.  Russ,  (^hmn.)  at  the  office  of  the 
Comr.  (parities  and  Corrections,  Trenton,  for  furnishing 
material  and  erecting  a  boiler  house  and  installing  a 
heating  plant   at   the    Normal   School,    Montclair   Heights. 

Bayonne,  S.  ,J—lt  is  reported   that   the   Bd.   of  Educ. 

on    Tilly    25    rejecled    all    the    bids    received    recently    for 

.'    School    No.    9   and    will    readvertise. 

ltd.    of    Educ.    on    July    20    appointed    S.    Edson 

..-„^ .    jf   New  York,  N.   Y.,  and  Donald  G.  Anderson  to 

iirepare.    plans    and    specifications    for    the    proposed    new 

No.    10   School   and   to  supervise  the   conilruction  of  the 

building. 


Brookhn,  S.  F.— Bids  will  be  received  until  Aug.  12 
by  C.  B.J.  Snyder.  Supt.  School  Bldgs.,  N.  Y.  City,  for 
completing  abandoned  ventilating  and  heating  contracts 
in  Schools  149,  151  and  addition  to  School  109,  all  m 
Boro  of  Brooklyn. 

'Binghamlon  N.  5'.-^The  contract  to  erect  an  addi- 
tion to  Fairvicw  School,  it  is  stated,  has  been  awarded 
to  Shirley  &   Simpson  at   $10,479. 

Olfan  N.  r.— The  Bd.  of  Educ.  it  is  s\atcd.  has 
selected '  a  site  in  East  Glean  on  which  it  is  proposed 
erecting  a  $35,000  school,  plans  for  which  are  being 
prepared  by   E.   E.  Joralemon.   of   Niagara   Falls. 

'Carringlon,  N  .D. — The  Fargo  Phinibing  &  HtR.  Co.. 
of  Fargo,  is  reported  to  have  secured  the  contract  to 
install  a  ventilating  and  heating  system  in  the  school 
at    $5,480. 

Minot,  N.  D.—lt  is  stated  that  bids  will  be  received 
until  Aug.  17  by  the  School  Bd.  for  erecting  a  2-story 
school,  34x60  ft.,  for  Minot  Special  School  Dist.  Frost 
&   llosmer,   Blaisdell-Bird   Bldg.  are  the  archts. 

Cleveland,  O. — The  City  Council'  has  passed  an  or- 
dinance appropriatinR  $40,000  for  the  erection  of  a 
dormitory    at    Warrensville. 

Asliland,  O. — Bids  will  be  received  until  Aug.  16  by 
the  Bd.  Educ.  (Geo.  A.  Ullman,  Clk.)  for  installing  a 
ventilating  and  heating  plant,  sanitary  plumbing  and  gas 
piping  in  the  new  Walnut  St.  School.  Vernon  Redding, 
Archt.,    Mansfield. 

Belief ontaine,  O. — It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  7  by  Luther  B.  Sough.  Clk.  Bd.  Educ, 
for  plumbing  and  electric  work  in  the  high  school. 

Wheelersburg.  O. — Bids  will  be  received  until  Aug.  17 
by  the  Bd.  of  Educ.  (J.  B.  FuUerton,  Qk.),  for  heating 
the  school  buildings.  Dole,  Wiegand  &  Oppenhamer, 
Archts.,   Ft.   Wayne,   Ind. 

Mt.  Healthy,  O. — Bids  will  be  received  until  Aug.  14 
(readverlisement)  by  Wm.  Fischvogl.  Clk.  Bd.  Educ, 
Snecial  School  Dist,  No.  13,  Springfield  Township.  Mt. 
Healthy,  R.  F.  D.  No.  4,  for  furnishing  material  and 
erecting  a  school  on  Vanzant  Rd.,  near  Hamilton  Pike. 
Mnrlin    Fisher,    Archt.,    2156    Central    Ave.,    Cincinnati. 

Cinctiinali,  O. — It  is  reported  that  plans  have  been  pre- 
pared for  a  high  school  to  be  erected  by  the  Jesuits  at 
Gilbert  and   Lincoln   Aves. 

Enid,  Okla. — The  School  Bd.,  it  i  sstated.  ha.s  decided 
to  erect  2  schools,  1  to  cost  $20,000  and  the  other 
$10,000. 

Florence,  Pa. — The  Township  Bd.  of  Educ,  it  is  stated, 
has  decided  to  erect  a  brick  school  at  a  cost  of  about 
$16,000. 

Hartsville,  S.  C- — -Bids  will  be  received  until  Sept.  20 
by  the  Bd.  Trus.  (School  Dist,  No.  32,  (M.  S.  Mc- 
Kinnon,  Chmn.)  for  $25,000  bonds,  to  be  issued  for  the 
purpose   of   erecting  and   equipping  a   school. 

Brenham,  Tex. — ^Bids  will  be  received  until  Aug.  10 
by  C.  W.  Winkelman,  Secy.  School  Bd.,  for  erecting  a 
brick  school.     C.    H.    Page,  Jr.,   &  Bro.,  Archts,,  Austin. 

San  Antonio,  Tex. — The  Attorney  General,  it  is 
stated,   has   approved   the    issue   of   $200,000   school    bonds. 

Pullman,  IVash.- — It  is  reported  that  bids  will  be  re- 
ceived until  Aug.  10  by  the  Secy.  State  Bd.  Control 
at  Olympia.  for  erecting  a  recitation  building  for  the 
State    College    at    Pullman.       Probable    cost,    $125,000. 

Puyallup,  Wash. — It  is  reported  that  improvements 
costing  about  $127,000  are  to  be  made  at  the  Indian 
School  at  Puyallup  by  (he  Government.  The  improve- 
ment will  include  an  electric  light  plant,  wood  work- 
ing and  mechanical  departments  for  the  Indians,  and 
new  school  rooms  and  teachers*   quarters. 

'Tulalip,  Wash. — Jos.  Mersh  is  stated  to  have  secured 
the  contract  to  erect  a  residence  and  warehouse  at 
the    Indian    School    at    Tulalip. 

Waukesha,  Wis. — Bids  will  be  received  until  Aug.  6  by 
the  State  Bd.  Control  (Herman  Grotophorst,  Pres.),  Madi- 
son, for  erecting  a  building  at  the  Industrial  School  for 
Boys,    Waukesha.      Ferry   &   Clas,    Archts.,    Milwaukee. 

Milwaukee,  Wis. — ^The  Bldg.  Com.  of  the  St,  John's 
Cathedral^  it  is  stated,  will  receive  bids  until  Aug.  6 
for  erecting  the  St.  John's  Cathedral  Inst.,  according 
to  plans  prepared  by  Buemming  &  Dick,  11 07  Pabst  Bldg. 

Montreal,  Que. — Plans  have  been  completed  for  the 
new  engineering  building  at  McCill  Univ.,  to  take  the 
place  of  the  one  destroved  by  fire  in  April.  A  building 
permit  has  been  pranted  to  the  McGill  authorities.  The 
new  structure  will  be  fireproof,  and  it  is  estimated  to 
cost    about   $275,000. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notes   Arranged    Alphabetically    by    States. 

'Ballimore,  Md. — The  contract  for  removal  by  scow 
or  lighter,  and  final  disposition  of  street  sweepings  and 
other  refuse  (bids  opened  July  24  by  the  Bd.  of 
Awards.  J.  Barry  Mahool,  Pres.),  has  been  awarded  to 
the  Acme   Sand  Co.,  at   30  cts.   per  cu.    yd. 

Jersey  City.  N.  J. — Bids  will  be  received  by  the  Bd. 
Street  and  Water  (Jomrs.  (Geo.  (i.  Bonton,  Clk.),  until 
Aug.    12,    for    the   collection    and    removal    of    ashes    and 

farbage  and  kitchen  refuse  from  all  streets  of  city,  from 
lee    I,   1907,  to  Nov.  30,   1908,  or  from  Dec.   t,  1907  to 
Nov.   30,   1912. 

Cincinnati,  O. — Plans  for  the  two  dumping  stations 
were  approved  on  July  25  by  the  Bd.  of  Pub.  Service. 
Council  wil]_  be  asked  for  authority  to  spend  $57,000 
for  the  station  at  2d  and  Commerce  Sts.,  and  $19,000 
for   the  canal    statif'n. 

NEW  INDUSTRIAL  PLANTS. 

See  also  Business  Buildings. 

Citronelle,  Ala. — See  "Power  Plants,  Gas  and  Elec- 
trcity." 

Hartford.  Conn. — The  House  has  passed  a  bill  au- 
thorizing the  establisment  of  a   municipal  ice  plant. 

Chicago  III.— The  Adams  &  Westlake  Co..  it  is 
stated,  will  build  a  7-story  building,  tooxioo  ft.,  on  Ohio 
St,    between    Franklin    and    Orleans    Sts.,    as    an    addi- 
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tion  to  its  plant.  It  will  he  of  fireproof  steel  and  mil! 
construct  ion,  and  cost  $125,000.  Plans  arc  being  pre- 
pared by  Jenney,  Mundie  &  Jensen,  171   La  Salle  St. 

It  is  stated  that  the  Mechanical  Rubber  Co.  is  hav- 
ing plans  prepared  for  a  2-story  50x132  ft.  factory  to 
be    erected    at    1066   (irand    Ave.,    and    cost   $50,000. 

Chicago,  III. — Bids  will  be  received  until  Aug.  16  by 
the  Bus.  Mgr.  of  the  Bd.  of  Educ.  for  machinery  for 
woodworking,  machine  shops,  forge  room,  foundry,  etc. 
in   Lyman  Trumbull  Manual  Training  High   School. 

BooneiUle,  hid. — The  American  Society  of  Equity 
(Ciurley  Taylor,  Pres.),  is  reported  to  have  ordered 
plans  prepared  for  a  steel  grain  elevator;  estimated 
cost,    $30,000. 

'Clinton,  Mass. — J.  W.  Bishop  &  Co.,  of  Worcester, 
it  is  reported,  have  secured  the  contract  to  erect  a 
mill  on  Union  St.  for  th  Bigelow  Carpet  Co.  at  about 
$300,000. 

*Pittsneld,  Mass.^The  General  Electric  Co.  Pittsfield 
Works  are  stated  to  have  let  contract  for  building  a 
large  foundry  building  365x150  ft.  as  follows:  Mason 
and  carpenter  work  to  Beckvyith  &  Pike,  Pittsfield,  and 
structural  steel  work  to  McClintic-Marshall  Constr.  Co., 
of    New    York    and    Pittsburg. 

Marquette,  Mich. — The  Lake  Shore  Engine  Wks.,  it 
is  stated,   intend  erecting  a  plant  to  cost  about  $100,000. 

.Battle  Creek,  Mich. — M.  J.  Morehouse  of  Chicago,  III., 
is  stated  to  have  prepared  plans  for  a  building  to  be 
erected  for  the  Toasted  Corn  Flakes  Co.  at  a  cost  of 
$90,000.      Equipment    to    cost    $60,000    additional. 

Minneapolis,  Minn. — It  is  reported  that  the  Wash- 
burn Car  Coupler  Co.  intends  erecting  a  plant  at  34th 
St.  and  Hiawatha   Ave. 

Painted  Post.  N.  K— The  IngersoU-Rand  Co.,  it  is 
Mported,  con  temp  16  tes  making  in^rovements  to  it^ 
plant  here   at    a   cost   of   $60,000. 

Brooklyn,  ^f.  K.— The  Brooklyn  Rapid  Transit  Co. 
(John  F.  Calderwood,  Gen.  Mgr.),  it  is  reported,  in- 
tends erecting  a  repair  shop  and  stable  on  Nostrand 
Ave.    and    President    Sts.,    to    cost    about    $300,000. 

Dunkirk,  N.  Y. — The  Bd.  of  Trade  is  reported  to 
have  secured  for  this  city  the  erection  of  a  plant  by 
Chas.  Morley  Co.,  for  the  manufacture  of  silk  gloves 
and  silk  goods.  Chas.  Morley,  of  Amsterdam,  Pies, 
and   Gen.    Mgr.    of   the   company. 

Memphis,  Tenn. — The  plant  of  the  Memphis  Cotton 
Oil  Co.  in  New  South  Memphis,  which  was  recently 
badly  damaged  by  fire,  it  is  reported,  is  to  be  rebuilt. 

Cftattanooga,  Tenn. — Col.  W.  I.  Young,  is  reported 
interested  in  the  Wachovia  Cotton  Co..  which  proposes 
erecting  a  cotton  mill  on  the  north  side  of  the  river 
to  cost  $1,000,000. 

Dallas,  Tc.v. — Lewis  M.  Dabney  and  T.  E.  Ferguson 
has  petitioned  th  Bd.  of  City  Comrs.  for  a  franchise 
to  install  a  refrigeration  plant  in  th  city  of  Dallas 
and  a  system  of  pipes  and  mains  for  the  distribution 
of   such   refrigeration. 

Brown sz-i lie,  Tex. — It  is  stated  that  plans  have  been 
submitted  at  the  Columbus,  O.  ofl^ce  for  the  sugar  mill 
to  be  erected  by  the  Ohio  &  Texas  Sugar  Co.  at  Browns- 
ville at  a   cost   of  $250,000. 

Cuba  City,  Wis. —  Plans  arc  reported  prepared  for  a 
mill  to  be  erected  in  Cuba  City  by  the  Vandeventer  Lead 
&  Zinc  Co.,  and  provide  for  a  50-ton  concentratior. 

'Winnipeg.  Man.— -The  contract  to  erect  a  shop  650X 
160  ft.  at  Ft.  Ronge  for  the  Canadian  Northern  Ry. 
is  stated  to  have  been  awarded  to  Kelly  Bros.  &  Mitchell 
for   about   $200,000. 

Hamilton,  Ont. — The  Berlin  Machine  Co.,  it  is  stated, 
has  secured  a  permit  to  erect  a  plant  on  Berlin  Ave., 
East    Hamilton,   to   cost  about   $150,000. 

Cobalt,  Ont. — Bids  are  wanted  for  furnishing  material 
and  cresting  a  concentrating  mill  at  Cobalt.  Address 
Cobalt  Concentrators,  Limited,  1226-7  Trader  Bank  Bldg., 
Toronto. 


MISCELLANEOUS. 

Notes    Arranged    Alphabetically    by    States. 

Santa  Barbara.  Cal.— Bids  will  be  received  until  Aug. 
10  by  Alfred  Davis,  City  Clk..  for  constructing  a  bulk- 
head on  the  East  Boule.  as  per  two  separate  plans,  one 
prepared  by  F.   C.    Finkle  ana  one  by  Thos.   Nixon. 

Washington  Barracks^  D.  C. — Bids  will  be  rec.?i  '^ed 
until  Sept.  30  by  Maj.  E.  Eveleth  Winslow,  Corps  Engrs., 
U.  S.  A.,  Washington  Barracks,  for  construction  .  f"  ex- 
perimental  field    searchlight   outfit. 

Washington,  D.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Washington,  D.  C. — Bids  will  be  received  until  Aug. 
14  by  Elliott  Woods,  Supt.  U.  S.  Capitol  Bldgs  and 
Grounds,  for  2  passenger  elevators  for  the  U.  S.  Court 
House,    Washington,    D.    C. 

Bids  were  opened  on  July  29  by  Maj.  Silencer  Cosby, 
Corps  Engrs.,  U.  S.  A,,  for  constructing  rip-rap  jetties, 
and  Chas.  G.  Smith  &  Son,  of  Washington,  submitted 
lowest  bid  as  follows:  lOO  cu.  yds.  np-rap  stone  in 
Occoquan  Creek,  Va.,  $1-97;  1,000  cu.  yds.  rip-rap  stone 
in  Nomini  Creek,  Va.,  $3.34;  900  cu.  yds.  riprap  stone 
in  Urbana  Creek.  Va.,  $3.93.  and  400  cu.  yds.  rip-rap 
stone  in  Milford  Haven,  Va.,  $4.48 ;  total,  $  1 0,048. 
Lyons  Bros.,  of  Brookland,  D.  C,  bid  for  the  work 
$12,300. 

*Takoma,  Washington,  D.  C.~-Maj.  J.  T.  Crabbs,  Q. 
M.,  Walter  Reed  Army  Hospital,  writes  that  the  con- 
tract for  constructing  concrete  conduit  at  Walter  Reed 
Army  General  Hospital  (bids  opened  July  18)  has  been  " 
awarded  to  The  Cranford  Paving  Co.,  Washington,  for 
$14,250   (time  of  completion  40  days). 

Honolulu,  H.  /.—Bids  will  be  received  l-y  Crint.  C.  W. 
Otwell,  Corps  Engrs.,  U.  S.  A.,  Honolulu,  until  Sept. 
9  for  dredging  Honolulu  harbor,  as  advettis'jd  in  The 
Engineering   Record. 

Council  Bluffs,  la. — Bids  will  be  received  until  Aug. 
21  by  the  Bd.  of  Superv.  for  $21,638  Pigeon  Creek 
Drainage   Dist.   bonds.     W.   C.   Cheyne,   Co.   Aud. 


Portland,  Mc.--\\\A^  will  be  receiyed  by  Maj.  Geo. 
A.  Zinn,  Corps  Engrs.,  U.  S.  A.,  until  Aug.  30  for 
rock  excavation  in  Cape  Porpoise  Harbor,  Me.,  as  ad- 
vertised  in  The    Engineering  Record. 

Hadley,  Mass. — -Bids  will  be  received  until  Aug.  9  by 
the  Harbor  and  Land  Comrs.  (Geo.  E.  Smith,  Chmn., 
State  House,  Boston),  for  furnishing  and  placing  4,500 
tons  ri-rap  on  the  southeasterly  bank  of  the  Connecti- 
cut River  in  the  town  of  ITadlcy.  E.  E.  Davis,  Engr., 
Lambie    Blk.,    Northampton. 

Boston,  Mass.- — Bids  will  be  recfiv^d  until  Aug.  30 
by  Maj.  Edw.  Burr,  Corps  Engrs.,  U.  S.  A.  Coston, 
for  dredging  in  Weymouth  Back  Utvcr,  Mass. 

Grand  Rapids.  Mich. — L,  W.  Anderson,  City  Engr., 
writes  that  the  lowest  bid  opened  on  July  18  by  the  Bd. 
of  Pub.  Wks.,  for  flood  protection  was  submitted  by  Jos. 
Rusche,  4  Portsmouth  Terrace,  Grand  Rapids.  lie  bid 
for  4,050  cu.  yds.  concrete,  main  wall,  So.  of  Leonard 
St.,  $5.25;  8,400  earth  excav.  South.  $1.25;  18,125  cu. 
yds.  rock  on  main  work,  South,  $1.85;  60  cu.  yds.  con- 
crete walls  and  steps  at  Myrtle  St.,  $13;  25  cu.  yds. 
earth  excav.,  Myrtle  St.,  50  cts.;  10  cu.  yds  rock  excav., 
Myrtle  St.,  $10;  4,725  cu.  yds.  earth  excav.,  river  bed, 
N.  C.  Dams.,  $i;  rock  sold  to  contractors  per  cu.  yd.,  10 
cts.;  total  amount  of  contract  $70,911.  Totals  of  other 
bids,  John  J.  O'Heron  &  Co.,  6  Wabash  Ave.,  Chicago, 
111.,  $73,645,  and  Appleyard,  Johnson  &  Co.,  $82,508.  Al- 
bert Prangle  bid  only  for  work  south  of  Leonard  St., 
$99,042. 

'Holland,  Mch. — Bids  were  opened  on  July  26  by 
Col.  M.  B.  Adams,  Corps  Engrs.,  U.  S.  A.,  at  Grand 
Rapids,  for  repairs  of  north  pier  at  Holland  Harbor, 
and  the  bid  of  Bennett-Schnorbach  Co.,  of  Muskegon, 
has  been  recommended  for  acceptance  as  follows:  28,000 
cu.  yds.  dredging,  34  cts. ;  9.632  lin.  ft.  oak  piles,  36 
cts.;  856  M  ft.  oak  timber,  $61 ;  v  1 15  M  ft.  pine  or 
Douglas  fir  timber.  $46;  157  M  ft.  plank  for  sheet 
piles,  $54.90;  6,518  M  ft.  plank  for  decking,  $46; 
drift,  screw  and  carriage  bolts  and  tie  rods  and  spikes, 
4  and  5  cts.  per  lb. ;  403  cords  stone  fill,  per  cord, 
$9.50;  2,336  cu.  yds.  sand  fill,  30  cts. ;  total,  $33,844. 
Burk.  Smith  &  Nelson,  of  Muskegon,  bid  for  this  work 
$35,716. 

Fergus  Falls,  Minn. — It  is  stated  that  bids  will  be 
received  until  Aug.  9  by  the  Co.  Bd.  at  Fergus  Falls, 
for  constructing  a  drainage  ditch  in  towns  of  Eastern 
and    Effington. 

•St.  Paul,  Minn. — Bids  will  be  received  until  Aug.  19 
by  the  Bd.  Co.  Comrs.,  for  constructing  a  concrete 
and  cobblestone  culvert  under  Snail  Lake  Rd.  on  At- 
lantic Ave.  in  Sec.  24,  Town  30,  Range  23.  Edwd. 
G.    Krahmer,    Co.  Aud. 

Bayonne,  N.  /.- — F.  W.  Dalrymple,  City  Engr.,  writes 
that  plans  are  now  being  prepared  for  a  recreation  pier  for 
Bayonne. 

Woodbridgc,  N.  J. — The  following  are  the  bids  opened 
on  July  27  by  Col.  D.  W.  I..ockwood,  Corps  Engrs., 
U.  S.  A.,  Army  Bldgs.,  N.  Y.  City,  for  dredging  in 
Woodbridge  Creek,  N.  J.  (price  given  per  cu.  yd.): 
J.  M.  Brings,  154  Nassau  St.,  New  York,  N.  Y.,  28.8 
&  Jos.  McSpirit,  118  Wayne  St.,  Jersey 
33  Cts. 

Ithaca,  N.  Y. — ^Bids  are  wanted  by  Bailey,  Johnson  & 
Saunders,  Ithaca,  for  15,000  cu.  yds.  earth  excav.  and 
1,000  cu..  yds.  second  and  third  class  concrete,  as  ad- 
vertised in  The   Engineering  Record. 

Mineola,  L.  I.,  N.  Y. — The  lawest  bid  opened  on  July 
22  by  the  Nassau  County  Superv.  for  constructing  sea 
wall  along  West  Shore  Road,  is  reported  to  have  been 
submitted  by  W.  E.  Warren,  of-  Mt.  Vernon,  at  $4.83 
per  cu.   yd. 

New  York,  N.  Y. — The  following  are  the  bids  opened 
on  July  24  by  Lieut. -Col.  W.  L.  Marshall,  Carps.  EJigrs., 
U.  S.  A.,  for  dredging  Bay  Ridge  and  Red  Hook  Chan- 
nels (price  given  per  cu.  yd.  meas.  in  vessels).  About 
',563,366  cu.  yds.  to  be  dredged;  amount  available  for 
work  $430,000:  Morris  &  Cummings  Dredging  Co.,  17 
State  St.,  18.4  cts.;  W.  H.  Beard  Dredging  Co.,  21  State 
St.,  24  cts.;  International  Contr.  Co.,  95  Broad  St.,  25. r 
cts.;  Midland  Land  &  Improv.  Co.,  62  Cedar  St.,  19.92 
cts. 

The  following  are  the  bids  opened  on  July  24  by 
Col.  John  G.  D.  Knight,  Corps  Engrs.,  U.  S.  A.,  for 
dredging  Schodack  Creek,  Hudson  River  (price  given 
per  cu.  yd.  scow  meas.) :  Maritime  Dredging  Co.,  78 
Broad  St.,  N.  Y.  City,  21.9  cts.;  The  Hudson  River 
Dock  &  Dredging  Co.,  22  Broad  St.,  Waterford,  N.  Y., 
27.95    cts. ;    cost   of   proQosed    work,   about   $4,800. 

Bids  will  be  received  by  Myles  Tierney,  Acting  Pres. 
Bd.  Trus.  Bellevue  and  Allied  Hospitals,  until  Aug.  12 
for  furnishing  materials  and  constructing  a  tunnel  con- 
necting the  Training  School  for  Women  Nurses  with 
pavillions  A  and  B  of  the  new  Bellevue  Hospital,  Koro. 
Manhattan. 

Bids  will  be  received  until  Aug.  13  by  J.  A.  Benscl, 
Comr.  Docks,  for  furnishing  all  the  labor  and  materials 
required  for  preparing  for  and  building  freight  sheds  on 
piers  57,  58  and  59,  between  W.  14th  and  W.  19th  Sts., 
North  River,  with  lateral  extensions  on  the  adjacent  bulk- 
head platforms  as  per  contract  No.   1,090. 

Bids  will  be  received  until  Aug.  12  by  Bd.  Trus. 
Bellevue  &  Allied  Hospitals  (Myles  Tierney,  Acting 
Pres.),  for  a  vacuum  dust  sweeping  and  cleaning  plant 
for  the  Pathological  Dept.  and  male  dormitory  of  new 
Bellevue  Hospital  on  ist  Ave.  and  26th  anad  29th  Sts., 
Boro.    of   Manhattan. 

Bids  will  be  received  until  Aug.  12  by  C.  B.,  J. 
Snyder,  Supt.  School  Bld^s..  N.  Y.  City,  for  install- 
ing an  electric  elevator  in  Stuyvesant  High  School, 
Boro.  Manhattan,  and  constructing  2  grand  stands,  one 
on  Athletic  Field  in  Astoria,  Boro.  Queens,  the  other 
on    Athletic    Field,    Boro,    Richmond. 

Albany,  N.  Y. — Winslow  M.  Mead,  Deputy  Supt.  of 
Pub.  Wks.,  writes  that  the  State  Engineer  and  Surveyor 
has  been  authorized  to  prepare  specifications  for  the 
arch  culvert  or  aqueduct  at  Durhamville.  near  the  city 
of  Oneida,  for  which  no  bids  were  received  on  July 
18;  after  plans  are  completed  new  bids  will  be  called  for. 

Ft.  Ontario,  N.  Y. — Bids  will  be  received  by  Lieut. 
W.  F.  Harrell,  Constr.  Q.  M.,  U.  S.  A.,  until  Aug.  20 
for  construction  of  an  iron  and  wire  fence  at  this 
post,   as  advertised    in   The   Engineering   Record. 

Cincinnati,  O. — The  lowest  bid  opened  on  July  18  by 
Lieut.Col.   Wm.  T.   Ressell,   Corps.   Engrs.,   U.   S.  A.,  for 
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constructing  dam  at  head  of  Brown*s  Island,  Ohio  River, 
was  submitted  by  P.  C.  Turner,  of  Louisa,  Ky.,  at  the 
following  bid.  165  cu.  yds.  excav.,  ledge  rock,  $3;  5,400 
cu.  yds.,  excav.,  loose  material,  $2.25;  90  lin.  ft.  anchor 
bolt  holes,  60  cts.;  no  piles,  ea.  $10;  8,600  lbs.  iron  tie 
rods,  anchor  bolts,  etc.,  6  cts.;  2,000  cu.  yds.  stone  9  to 
18  cu.  ft.,  $6;  2,100  cu.  yds.  stone  ^  to  3  cu.  ft.,  $3-50'i 
earth  fill  (if  required)  per  cu.  yd.,  75  cts.;  2,625  cu  yds. 
concrete,  $7;  40  bbls.  extra  cement,  $2.25;  total  $52,130. 
John  C.  Thomas,  of  L'elleview,  O.,  bid  for  this  work 
$56,815. 

Cleveland,  O. — It  is  stated  that  bids  wiil  be  received 
until  Aug.  6  by  the  Bd.  Pub.  Service  (A.  R.  Callow, 
Secy.),  for  furnishing  material  and  conf,tructi.n  a  re- 
inforced    concrete     culvert     for     Giddings     Brook,     tinder 

East   Boule. 

Cincinnati,    O. — See   "Water." 

Panama. — Bids  will  be  received  by  D.  W.  Ross,  Genl. 
Purchasing    Officer,    Isthmian    Canal    Com.,    Washington, 

D.  C,  until  Aug.  9  for  furnishing  cast  iron  pipe  and 
fi'ttings,  gate  valves,  vitrified  sewer  pipe,  electrical  fix- 
tures, gauge  testing  machine,  steel,  dipper  arm  for 
dipper  dredge,  repair  parts  for  steam  shovels,  etc.,  as 
per  circular  379;  also  until  Aug.  12  for  furnishing  3 
steel   barges,  as  per  circular   No.   380. 

Philadelphia  Pa. — Bids  will  be  received  by  Maj.  J. 
C.  Sautord,  Corps.  Engrs.,  U.  S.  A.,  Philadelphia,  un- 
til Aug.  30  for  constructing  2  steel,  twin  screw  suc- 
tion Gredges  for  New  York  Harbor,  N.  Y.  ,as  adver- 
tised   in    The    Enpneering    Record. 

Block  Island,  R.  J.— Bids  will  be  received  by  Lieut. 
Col.  J.  H.  Willard,  Corps  Engrs.,  .U.  S.  A.,  Newport, 
until  Aug.  28  for  dredging  entrance  channel  to  Great 
Salt  Pond,  Block  Island,  as  advertised  in  The  Engineer- 
ing Recoid. 

McClellanville,    S.    C— Bids    will    be    received   by    Capt. 

E.  R.  Stuart,  Corps  Engrs.,  U.  S.  A.,  Charleston,  until 
Au**  20  for  dreaging  canal,  between  Sewee  Bay  and 
McClellanville,  as  advertised  in  The  Engineering  Record. 

Charleston,  S.  C. — The  following  are  the  bids  opened 
on  July  25  at  the  oflftce  of  the  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C,  for  dredging 
Navy  Yard,  Charleston,  S.  C  (Specification  No.  I545): 
(a)  Price  per  cu.  yd.  for  dredging,  (b)  total  cost  of  re- 
moving cofferdam  and  sawing  off  sheet  piling.  Howard 
Trumbo,  cor.  Duval  and  Fleming  Sts.,  Key  West,  Fla., 
a  18.49  cts,  b  $5,000;  Roderick  G.  Ross,  204  East  Bay 
St.,  Jacksonville,  Fla.,  a  16  cts.;  b  $4,000;  Coastwise 
Dredginfg  Co.,  810  Bank  of  Commerce  Bldg.,  Norfolk, 
Va.,  a  22  cts.,  b  $9,995;  North  American  Dredging  Co., 
13-21  Park  Row,  New  York,  N.  Y.,  a  14.9  cts.,  b  $5,000, 
additional  marl,  dredging  60  cts.  per  cu  yd. ;  Cataract 
Dredging  Co.,  701  Maryland  Trust  Bldg.,  Baltimore,  Md., 
a  17H  cts.,  b  $3,300. 

The  only  bid  received  and  opened  on  TuIV  20  by  Capt. 
G.  P.  Howell,  Corps  Engrs.,  U.  S.  A.,  for  dredging 
Winyah  Bay,  S.  C,  about  175,000  cu.  yds.,  was  sub- 
mitted by  P.  Sanford  Ross,  Inc.,  Jersey  City,  N.  J.,  at 
19.9    cts.    per    cu.    yd. 

Dallas,'  Tex.— The  plans  of  T.  E.  Flanders,  354  Jack- 
son St..  are  reported  to  have  been  adopted  by  the  Park 
Board  for  an  arch  at  the  main  entrance  of  the  fair 
grounds ;    probable   cost,    $8,000. 

Dallas.   Tex. — See  "New  Industrial  Plants.'* 

Galveston,  Tex. — Bids  will  be  received  by  Capt.  John 
C.  Oakes,  Corps  Engrs.,  U.  S.  A.,  until  Aug.  31  for 
jetty  work  at  Galveston,  as  advertised  in  The  Engineer- 
ing  Record. 

brcmerton.  Wash. — ^Bids  were  opened  on  July  27  at 
the  office  of  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D  .C,  for  Dry  pock  No.  2,  of 
coiicrete  and  granite  at  the  Navy  Yard.  Puget  Sound, 
Wash.  (Specification  1542)  and  the  following  are  the 
totals  of  bids  received  for  work  complete;  certain  de- 
ductions and  iiiodifications  were  presented  by  the  first 
four  bidders:  Independent  Asphalt  Paving  Co.,  Pioneer 
Bldg.,  Seattle,  $1,240,000;  Wm.  Norton  Concannon,  9 
Mission  St.,  San  Francisco.  Cal.,  $1,730,862;  F.  McLel- 
lan  &  Co.,  Inc.,  435  Burke  Blk..  Seattle,  $1,192,284; 
the  Scofield  Co..  Pennsylvania  Bldg.,  Philadelphia,  Pa., 
$1,602,000,  and  the  International  Contract  Co.,  N.  Y. 
Block,    Seattle,    $1,594,140. 
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PROPOSALS  OPEN. 

roposals  see  Pages  86,  88,  89,  90  and  92. 
WATER. 

Reservoir,  etc..  Ft.  Adams,  R.  I Jul.    13 

Adv.   Jul.    13  to   Aug.    3. 

Dams,    New    York,    N.    Y Jul.      6 

Adv.  Jul.  6  to  Aug.  3. 

Systeoi,   Speed,    Miss Jul.    20 

Main  extension,    Cherokee,    la Jul,    20 

Water  exten.,   Grinnell,   la Aug.    3 

Filter  plant,  Steelton,  Pa Jul.    20 

Adv.  Jul.  20  to  Aug.  3. 

Pipe,    Chicago,    111 Aug.    3 

Wai,    Catoosa    Springs.    G« Jul.    10 

Pumping  plant.  Long  Island  City,  N.  Y.Jul.    27 

Water  wks.,  Bonesteel,  S.  D Aug.    3 

Meters,   Cleveland,  O <Aug.    3 

Filtration  plant,  *"t.   Hancock,  N,  J.,..JuL    IJ 
Adv.  Jul.   13  to  Aug.  3. 

C.    i.    pipe,    Panama Aug.    3 

Irrigation  canal,  Aztec,  N.   M Aug.    3 

Water  works,  Belle  Plaine,  Minn Jul.    27 

Well,  Highmore,  S.  D Jul.    27 

Well,  etc..   Louisville,  Ky ^ug.    3 

Meters.  Halifax,  N.  S Aug.    3 

EMervoir,    Columbus,   O, Jul.    a* 

Wells,    pumps,    etc.,    Hamilton,   O Aug.    3 

Adv.   Aug.   3. 

Supplies,   New   York,   N.   Y .\ug.    3 

Filter  plans-,  Sacramento,  Cal Jan.     i 

A'dv.    Jun.    I    to    15, 

Steel  tank,  Lombard,  111 Aug.    3 

Water  wks.,   R-.<ssellville,   Ark Jul.    so 

Adv.   Jul.    13  to  27. 

Dam  and   tunnel,   Springfield,   Mass. . .  .Jul.    27 
Adv.  Jul.   27,  Aug.  3. 

Well  strainer.  Ft.  Hancock^  N.  J Jul.    27 

Filters  and  pipe  exten.,  Philadelphia,  Pajul.    27 
Adv.  Jul.   27,  Aug.  3. 


*  Items   marked  thus  give  the  names   of  parties  awarded   contracts^ 
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Aafrj*.    ftmp  fatimt,  AtUma.  O. A««.   j 

Ajj^  C^jl^^^*^^ri|»jti.a  _...    aJ   I 

Aae.  **.  FOlKn  aad  pipe  extra..  PhiladclphU,'  pi-jS"  « 

_  Adr   Aog.  i. 

**■     ♦  y*™^—i'  >MlM  ii»*  H«w  OfVna. 

-_      ,       I*.     Adr.   Jun.   jj  to  Aog.    j. Jun.  ^ 

Sep.    s.  naip    ngmt,    boUen,    etc,    Louisvillr, 

KT.    AdT.  /al.  »7,  Au«.  3 Jul.    iy 

Sep.  14.     V«1t«»  sBd  cue*.  Ma^  P.  1 1a|.    „ 

AOT.    JuL    MJ. 

SEWERAGE  AND  8EWAQE   DISPOSAL. 

An*.    6.     Alrumlria.    L».    Jan.  10 

,  .AdT.  Jnn.  36  to  JoL  to. 

A«».    <.    Merrit.    ICna.    Jut    m 

A»«.    6.     Dnenport.  I..   Aui    5 

Ai»   6.    SJ^  fcn-rd.  O.   A^    J 

Ab«.    &    TkTior,   P».    Auk.    s 

A«    6.    GnWll.   U    Aui    i 

A^    6.    OnekU.  N.  Y AuE    5 

Aa»    y.     Inm  Hirer    Mich.    Aihr.    Ao«.  j Aug.    J 

Ai«.    T-    aueato,nl Aug.    i 

Aa«.    7.     Oemrer.   Colo Ao«     s 

Ai»   «.    BkMafieM.    Ind.     Adr.  Jot    ij Jui:   li 

Abj.    i.  Green  Bar    Wis.    AdT.  Jul.  ,j.  Aug.  s.jul.    »? 

Aug.    «.  Milford.  Mass.    AdT.  Aug.   i. ...... .T. Aug.    t 

Aug.    a.    Kansas   Gty,   Mo.    Aug.    s 

Aug.    8.    Detroit,  Micli.   Aug.    j 

A«g.   9.     RkhoMnd.    Ind.    TulT  »» 

A«»    9.     Paauna   Aug.    j 

Aug.    9.     Indianapolis,    Ind.    Aug.    1 

A^io.    HarsbfieM.  Wis.   Jul.    to 

Aag.io.     (^bridge^O.    Adr..  Aug.  3 Aug.    3 

Aae.  la.    Madison.   S.    D JuL    a? 

Aug.  I  a.     Yotmgstown.  O Aug.    3 

Aug.  I  a.     Waimar,  Minn.  Au«     t 

Aug.ia.     New  York.  X.  y Aug.    i 

Aug.  laL     Bocyras,  O .' Aug     3 

Aug.  13.     Gu  Cily.  !nd.    AdT.   Aug.  3 Aug.    3 

Aug.  I  J.     Eransvillr.    Ind Aug.    3 

Aag.  14.     Levistown.    Mont    JuL    so 

Aug.  14.     Oakland.  Cal Aug.    3 

Aug.  14.     Cohmbas.    O Aug.    3 

Aag.  IS-     Camden.    Ark.    juL    ao 

Ang.  IS.     Arkadelphia,    -Ark Jul.    ly 

Adr.   Jul.    27,   Aug.   3. 

Aag.  15.    Howell.     Mich Au«     1 

Aug.ic.     Elirabeth.   N.J Aug.    i 

Aag.  16.     Cincinnati.   O , JuL    »y 

Aug.  17.     Norwood.  O.    Adv.  Aug.   3 Aug.    3 

Aag.  17.    Asbat7  Park.  N.    T Aug.    3 

Aag.  19.     RiTertide.  Cal.    AdT.   Aug.  3 Aug.    3 

Aug.  19.     Cape  Giradeau,  Mo Aug.    3 

Ang.  19.     Webster  GroTes,  Mo Aug.    3 

Aug.  ao.     Cleveland.    O JuL    27 

Aag.  ao.     Coninsville.    IlL    Aug.    3 

Aag.  ao.     AlhoL    Mass.    Aug.    3 

Aacai.     Great  I.a^rs,  N.  Chicago,  111 Aug.    3 

Adr.  Aug.  3. 

Ang.  aa.     Fajrettevillc.  Ark.    Aug.    3 

Aug.  as.     Delaware.    O Aug.    3 

Ang.  ai.     Omaha.   Neb.    AdT.  Aug.  3 Aug.    3 

Ang.  30.     Evansville.    Ind.      Adv.   Aug.    3 JuL    2j 

Aag.   — .     Rockingham,  N.  C Jan.  an 

tm-    !•    lawntaw.  Ga.    Anr.  ti 

«•».     I.    Ahoa.   m.    Tna.     I 

Sep.     a.     Shelby.  N.  C.   Aug.    3 

Sep.     3.     New  Philadelphia,   O Aug.    3 

Sep.  II.  New  Orleans,  La.    Adv.  JuL  6  to  Aug.  3. Tul.      6 

.  Ott.  —.     Eaton,  O Aug.    3 

BRIDGES. 

Aag.   6.    Middldntrc,   Ind.    Jul.    27 

Aag.    6.    Atchiaon,  Kan JuL    37 

Aag.    6.     CoTington,    Ind.    JuL    27 

Ang.    6.     Plymouth.  Ind.    Aug,    3 

Aug.    6.     Shelbyrille.    Ind Aug.    3 

Aag.    6.     Marion,    Ind.    Aug.    3 

Aag.    &     New  LeiAngton,  O Aug.    3 

Aag.    6.     Sooth  Orange,    N.   J Aug.    3 

Aag,    7.     Warsaw.    Ind JuL    27 

Anv-    7*     Indianapolis.  Ind.   Auk.    3 

Aag.    7.     Santa   Fe,   Ind Aug..   3 

Aag.    7.     Independence.    Mo Aug.    3 

Aag.    7.     Rahwar.  N.  J Ang.    3 

Aag.    B.    New    Albany,    Ind JuL    ao 

Aag.    S.     .Salina.    Kan Aug.    3 

Aag.    9.     Hamburg.   Pa Jul.    ay 

Aag.  to.     aereland.    O.    lol.    ao 

Ang.  10.  Brookland,  D.  C.    AdT.  JoL  37,  Aug.  3. .  .Jul.    27 

Ang.  13.     Talladega,   Ala .» Aug.    3 

Aug.  13.    Trenton,  N.   J Aug.    3 

Aag.  IS.     Tonawanda.  Pa. Aug.    3 

Ang.  i  5.     Mt.   Gilcad,  O Aug.    3 

Ang.  16.    Oncinnali,  O.    AdT.   Aug.   3 Aug.    3 

Aag.  17.     Sobatmeture,    Chicago,    III JuL    27 

A<1t.  JuL  ay,  Atig.   3. 
Aag.  17.    Saperstmctore,  CbKago,  111 JuL    37 

AdT.  Jul.  27.  Aug.  3. 

Aag.  17.     Port  Clinton.  O ,\ug.    3 

Aag.  19.     Council   Bluffs,  la.    Adr.  Aug.   3 Aug.    3 

Aag.*o.     San   Juan.   P.    R ., JuL    so 

Aug.  ae.     Ft.    Myrr,    Va. Aug.    3 

Ang.  a4.     I.ebanon,    O Aug.    3 

Sep.     a.     Tarboro,  N.  C.   Aug.    3 

Sap.  JO.    Santiago.  ChSe   JuL    13 

PAVING  AND  ROAD  MAKING. 

Ang.    6.     Wilmington,    DeL Aug.    > 

Aag.    6.     Reynoldsrine.    Pa.    Jan.  S9 

Ang.  A     Sbarpaville,    Pa.    JuL    13 

Ang.    6.     CoTioaton,    Ind Jul.    13 

Ang.    6.     New  York,  N.   Y .Jul    37 

Aug.    <.     Braail.  Ind. JuL    ao 

Aag.    6.    Btoomington,   Ind. TuL    ao 

Aag.    <.     Spencer,    Ind '. , Jul.    ao 

Ang.    6.    Cobeea.   N.   Y , JuL    ao 

Aug.    6.     Washington.   Pa.    ., TuL    ao 

Aug.    6.     MartinsTille,  Ind ..,, TuL    aj 

Aug,    6.     Washington.    Ind JuL    ay 

nag.    6.     Edgewater,    N.    J....,, Jul.    ay 

Ang.    &     Stairfeton,  S.  1 1 Jul.    ay 

Aug.    6.     Sewkkley,     Pa.     JuL    27 

Aug.    6.     New  York.   N.   Y Aug.    3 

Ang.    6,     Paola.  Kan Aug.    3 
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Aug.    6.     Shelbyrille,   Ind Aug.    3 

Aug.    6.     CUrindi^  la.     Adv.  Jul.  27   Jul.    27 

Ang.    6.     Eliiabethtown,  Ky Aug.    3 

Aug.    6.     Ijkrnesville,   0 Aug.    3 

Aug.    y.     Peru,    Ind Jul.    ao 

Aug.    7.     Columbus,  Ind Jul.    27 

Atig.    7.     Rockvillc,    Ind Jul.    27 

Aug.    7.     Des    Moines,    la.    Aug.    3 

Aug.    7.     Chicago,  III Aug.    3 

Aug.    8.     Hartford   City.    Ind Tul.    27 

.\ug.    8.     Brooklyn,  N.   Y JuL    27 

Aug.    8.     Riverton,  N.  J Jul.    27 

.Aug.    8.     Concord,  N.  H Aug.    3 

Aug.    8.     New  York,  N.   Y Aug.    3 

Aug.    8.     Columbus,    0 Aug.    3 

Aug.    8,     Long    Island    City,    N.    Y .\ug.    3 

Aug.    8.     Brooklyn,    N.    Y Aug.    3 

Aug.    8.     Tuscaloosa,  Ala Aug.    3 

Aug.    9.     Two   Rivers,   Wis Aug.    3 

Aug.    9.     Indianapolis,     Ind Aug.    3 

Aug.    9.     Monessen,    Pa,    Aug.    3 

■  ■ug.  10.     Lisbon,   Ohio    JuL    37 

Aug.  10.     Bellcvue,  O Jul.    27 

Aug.  10.     Cecilina,    O Aug.    3 

Aug.  10.     Findlay,  O Aug.    3' 

Aug.  10.     Scottville,   Mich Aug.    3 

Aug.  10.     East  Liverpool,  O Aug.    3 

Aug.  1 2.     Detroit,    Mich Aug.    3 

Aug.  1 2.     Youngstown,   0 Aug.    3 

Aug.  12.     Fond  du  Lac.  Wis Aug.    3 

Aug.  12.     Muskegon,    Mich.     Adv.    Aug.    3 Aug.    3 

Aug.  13.     Ecorse,    Mich Aug.    3 

Aug.  14.     Brooklyn,    N.    Y Aug.    3 

Aug.  14.     New  York,  N.  Y Aug.    3 

Aug.  14.     Columbus,   O Aug.    3 

Aug.  15.     Lonj;   Island   City,   N.   Y Aug.    3 

Aug.    I  $.     Cairo,     III Aug.    3 

Aug.  15.     Appleton,    Wis Aug.    3 

Aug.  IS.     Elizabeth,   N.  J Aug.    3 

Aug.  16.     Covington,  Ind.   Aug.    3 

Aug.  1 7.     Huntsville.    Ala Aug.    3 

Aug.  17.     Bedford.    Ind Aug.    3 

Aug.  19.     Stcubensville.   Ohio    JuL    27 

Aug.  19.     Westfield.  N.   J Aug.    3 

Aug.  2D.     Cleveland,  O Jul.    27 

Aug.    21.     Aberdeen.    Wash Jul.    27 

Aug.  21.     Ft.  St.  Philip,  La Aug.    3 

Aug.  22.     Ashland,   Wis Aug.    3 

Aug.  22.     Newark,  O ._ Aug.    3 

Aug.  24.     Whipple  Barracks,  Ariz Aug.    3 

Aug.  26.     Ft.  Washinpton,  Md Aug.    3 

Aug.  27.  Pcnsacola.  Fla.    Adv.  Jul.  27,  Aug.  3.. Jul.    2j 

Aug.    30.     Marshfield,  Mo Aug.  ,  3 

Sep.     3.     r.Vardstown.   111.    Aug.    3 

Sep.     3.     New    Philadelphia,  O Aug.    3 

POWER  PLANTS,  GAS  AND  ELECTRICItV. 
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Aug.  5. 
Aug.  5. 
Aug.  6. 
Aug.  6. 
Aug.  6. 
Aug.  6. 
Aug.  9. 
Aug.  10. 
Aug.  12. 
Aug.  13. 
Aug.  13. 
Aug.  15. 
Aug.  15. 
Aug.  15. 
Aug.  19. 
Aug.  19. 
Aug.  22. 
Aug.  29. 
Aug.  31. 
Sep.    3. 


Aug.  5. 

Aug.  6. 

Aug.  6. 

Aug.  6. 

Aug.  6. 

Aug.  6. 

Aug.  6. 

Aug.  6. 

Aug.  6. 

Aug.  7. 

Aug.  7. 

Aug.  7. 

Aug.  7. 

Aug.  7. 

Aug.  7. 

Aug.  7. 

Aug.  7. 

Aug.  8. 

Aug.  8. 

Aug.  8. 

Aug.  8. 

Aug.  8. 

Aug.  9. 

Aug.  9. 

Aug.  9. 

Aug.  9. 

Aug.  9. 
Aug.  10. 
Aug.  10. 
Aug.  10. 

Aug.  10. 
Aug.  10. 
Aug.  13. 

Aug.  12. 
Aug.  12. 

Aug.   12. 

Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  13. 

Aug.  13. 
Aug.  14. 
A-ir.  14. 


Blackwells   Island.   N.    Y Tul.    27 

Brooklyn.    N.    Y Jul.    27 

Cleveland    Heights,   O Jul.    30 

Sioux  City.   Ta Jul.    20 

Hamilton.  Ont Jul.    20 

Washington,    D.    C Aug.    3 

Panama.    Aug.    3 

Hickory.  N.   C Jul.    27 

New  York.  N.  Y Aug.    3 

Washington.  D.  C ■ Aug.    3 

Hamilton,    O.     Adv.    Aug.   3 Aug.    3 

Blackwells  Island,  N.  Y Aug.    3 

Campbcllf ord,  Ont Aug.    3 

San    Angcio,   Tex Aug.    3 

West  Point,  N.   Y.    Adv.  Aug.  3 Aug.    3 

Tccumsch,    Neb Aug.    3 

Hawaii Aug.    3 

San   Francisco,  Cal Aug.    3 

Lebanon,  Pa Jul.    20 

Winnipeg,   Man Jun.  15 

Adv.  Jun.  IS  to  Jul.  20. 

BUILDINGS. 

Htg.  educ.  bldg.,  Brooklyn,  N.  Y Jul.    27 

Pub.    bldg.     Brooklyn.    N.    Y Jul.    30 

Bldg.    at   Univ.,    Columbus,    O Jul.    13 

School,  Granville,  N.  D Tul.    3b 

Annex   to  jail,   Asheville,  N.  C Tul.    20 

Court    house.    Shelby.    N.    C Tul.    27 

Pub.  bldg.,  Wales,  Wis Aug.    3 

Pub.    bldg..    New   Orleans,    La.. .\ug.    3 

School,    Waukesha,    Wis Aug.    3 

oniv,    bldg.,    Moscow,   Idaho ul.      6 

Church,    Halifax.   N.    S Jul.     13 

school   plans.    New   Haven,    Conn Jul.    20 

Pub.  bldg.,  Baltimore,  Md Tul.    20 

Add.    to    pub.    bldg.,    Ottawa,    Ont Jul.    27 

School,    Belief ontaine,    O Aug.    3 

Pub.  bldg.,  F/altimore,  Md Aug.    3 

Indus,  plant.   Camden,  N.  J Aug,    3 

Pub.  bldg.,  Brooklyn,  N.  Y Jul.    27 

Htg.    school,   Balfour,   N.    D Tul.    27 

Otv  hall.  Caleary.  Alta Jul,    27 

Pub,  bldg,.  Cleveland,  O Aug.    3 

Church.  Norway,  Ont Aug.    3 

Asylum,    Monticello,    Ind Jun.  S9 

School,  Lakewood.  O TuL    13 

School,    Tolley,    N.    D Vul.    37 

Vault  improv.  in  Treas.  Bldg.,  Washing- 
ton, n,  C Jul.    37 

Pub,  bldg..  Spring  Oty,  Pa. Jul,    37 

School.  Ontario,  Cal Jul.    27 

5?chool,  Pullman.  Wash Aug.    3 

Pub.   bldg.  West  Point,  N.  Y Aug.    3 

Adv.  Aug,  3. 

Bus,  blda,.  Colorado  Springs,  Colo Aug.    3 

School.  Ft,  Dodge.   la Aug,    3 

Post  office.  Mason  Qty,  la Jul.     < 

Adv.  Jul,  6,  13. 

Schools.    Aberdeen,    S.    D TuL    ay 

Pub.    bide..    Highmore,    S.    D Jul.    37 

School.   Elizabeth,   Minn Aug.    3 

Church,    Tackson,   Mich Aug.    3 

School.   Brooklyn,  N.   Y Aug.    3 

Bus,    bldg..    Grand    Junction,    Colo Aug.    3 

Plmhg,  pub,  bldg,,  Bucvrus.  O Aug.    3 

School,   Durham,    N.    H Aug,    3 

Boilers    for    htg    plant    at    pub.    bldg,, 

Minnehaha,  Minn JuL    30 

Schoril,  Montclair  Hts..  N.  J Aug.  -3 

Hospital,    Canfield,    O Jul.    27 

Add,  to  pub,  bldgs.,  Youngstown,  O...JuL    37 


Aug.  14- 
Aug,  14. 
Aug,  14, 
Aug.  1  s 
Aug.  15. 

Aug.  15. 
Aug.  IS. 
Aug.  15. 
Aug.  15. 

Aug.  IS. 
.■\ug,  16, 
Aug.  16. 
Aug.  16. 
Aug.  17. 
Aug.  17. 
Aug.  19. 
Aug,  30, 
Aug,  20. 
Aug.  20. 
Aug.  20. 
Aug.  20. 
Aug.  22. 
Aug,  22, 
Aug,  23, 
Aug.  24. 
Aug.  27. 

Aug,  31. 
Aug.  31. 
Aug.  — . 
Sep.     I. 

Sep.  I , 
Sep,     3, 


Sep, 
Sep, 


Sep.  5. 
Sep.  II. 
Sep.  16. 
Sep,  30, 
Sep.  — . 
Dec.  — . 


Aug.  6. 

Aug,  6. 

Aug.  6. 

Aug.  7. 

Aug.  7. 
Aug.  7. 
Aug.  7. 
Aug.  8. 
Aug,  Q, 
Aug.  9. 
Aug,  9. 
Aug,  9, 
.Aug,  10. 
Aug,  10, 
Aug,  10, 
Aug.  13. 

Aug.  13. 

Aug.  13. 

Aug.  13. 

Aug.  12. 
Aug,  12, 
Aug.  12. 
Aug,  12. 
Aug.  12, 
Aug,  13, 
Aug.  14. 
-Aug.  14, 

Aug,  14, 
Aug.  15. 

Aug,  IS. 
Aug,  15. 
Aug.  16, 

Aug.  16, 
Aug.  17, 

Aug.  19. 

Aug,  19, 
Aug.  20. 

Aug,  20, 

Aug,  20, 

Aug,  20, 
Aug,  22, 

Aug,  23, 

Aug,  24. 
Aug,  26, 

Aug,  26. 

Aug,  27, 
Aug,  28. 

Aug,  30. 
Aug,  30, 

Aug,  31 
Sep.  I. 
Sep.     a. 

Sep.  9. 
Sep.  10. 

Sep.  30, 


School,    Mt,    Healthy,    O Aug,    3 

Pub.  bliig,.  National  Home,  Wis Aug,    3 

Pub,    bldg.,    Ionia,    Mich Aug.    3 

School.  Albany    N.   Y Jul.    20 

Lighthouse  dwelL,  Stonington,  Conn... Jul.    27 

Adv.  Jul.  27,  Aug.  3, 
Add,  to  pub,  bldg.,  Philadelphia,  Pa,,,, Aug,    3 

Courthouse,   Bakersville,    N,    C Aug.    3 

Pub,   bldg,.   Milwaukee,    Wis.    .Aug.    3 

Post  bldg,   alter,,   Ft,    Myer,  Va Aug,    3 

Adv.  Aug.  3, 

Sanatorium,   Howell,  Mich Aug,    3 

School,   White  Castle,   La Aug.    3 

Indus,  plant,  Chicago,  III Aug,    3 

Htg.    school,   Ashland,    O Aug.    3 

Htg,  School,  Wheelersburg,  O Aug,    3 

School,   Minot,  N.  D Aug,    3 

Post   office,   Alexandria,    Minn Jul.    13 

Post  office,   Decatur,  111 Jul.    13 

Add,   to  hospital,   Athens,   O Jul,    27 

School,  Spearfish,   S.  D Jul,    27 

Courthouse,    Lumberton,    N.    C Aug.    3 

School,    Montevallo,  Ala Aug.    3 

Post  office  bldg.,  Jackson,   Miss JuL    20 

School,    Marquette,    Mich Aug,    3 

Pub,   bldg.,   Delaware,© Aug.    3 

Add.  to  courthouse,   Bismarck,   N.  D,,.Aug,    3 
Post  office,  Trenton,  N.  J Jul,    2J 

Adv.  Jul,  27,  Aug,  3. 

School,    Storrs,    Conn Aug,    3 

Jail,    Williamsport,    Ind Aug.    3 

Hospital,    Saakatoon,    Saak May    4 

Bus   bldg.,   Walla   Walla,    Wash Apr.  s* 

Y.  M.  C,  A.  bldg.,  Tacoma,  Wash Aug.    3 

Post  office  bldg,,  Watcrton,  N,  Y Jul.    27 

Adv.  Jul.  27,  Aug,  3, 

Pub,  bldg,,  Bloomfield,  Ind Aug,    3 

Post    office   bldg.,    Quincy,    Mass Jul.    27 

Adv.  .Tul.  27,  Aug.  3. 

Pub,   bldg.,   Evansville,   Ind Aug,    3 

Jail,  Eureka,  Cal Aug,    3 

Hospital.   Pittsburg,  Pa.    Adv,   Aug.  3., Aug,    3 
Bus,    bldg,    plans,    Harrisburg,    Pa....  Aug,    3 

Hotel,    New   Orleans,    La Jun.  ay 

Industrial    plants.    Ft.    William,    Ont... May  11 

Bus,   Bldg.,   Charles  Town,   W.  Va Jun.   15 

Adv.   Jun.    IS,   23. 

Court  house  plans,  Pulaski,  Tenn    ....Jul,    27 

Bus  bldg,,  Markham,  Tex Aug,    3 

Indus,   plant,,    Cobalt,   Ont Aug,    3 

MISCELLANEOUS. 

Drain,    Pocohontas.    la Tul,    13 

Pier,   New  York,  N.   Y Jul.    27 

Culvert,   Cleveland,    O Aug.    3 

Dredging,    San    Juan,    P.    R Jun.  39 

Adv.  Jun.  20  to  Jul.  13  and  Aug.  3. 

Ditch,   Emmetsburg,   la JuL      6 

Crib,    bulkhead,    Brooklyn,    N.    Y Tul.    27 

CanaJ   work,    Peterboro,   Ont Jul.    27 

Telegraph  sta,,  etc.  Ft.  Omaha,  Neb-.. Jul,    27 

Subway,  Richmond,  Ind Jul,    27 

Testing    mach,,    etc,    Panama Aug.    3 

Ditch,  Fergus  Falls,  Minn Aug,    3 

Riprap,   Hadley,   Mass Aug,    ^ 

Elevator,    Portsmouth.    N.    H Tul.    20 

Filling,    Portsmouth,    N,    H Jul.    27 

Bulkhead,  Santa  Barbara,  Cal Aug,    3 

Dredging.    Norwalk,   Conn Jul.     r3 

Adv.  Jul.  13  to  Aug.  3,  • 

Dredging.    Philadelphia,    Pa JuL    20 

Adv,  Jul.  20,  27. 
Dredging,  Washington,  D,  C Jul,    20 

Adv.  Jul,  20  to  Aug,  3. 
Lock,    etc.,    Brownsville,    Pa Jul.    20 

Adv.  Jul.  20  to  Aug.  3. 

Steel   barges,   Panama Aug.    3 

Tunnel,    New   York,   N.   Y Aug,    3 

Vacuum  system.  New  York,  N.  Y Aug,    3 

Garb,    disp,,    Jersey   City,   N.    J Aug.    3 

Elevator,   New  York,   N,   Y Aug,    3 

Pier  sheds,  New  York,   N,   Y Aug,    3 

Iron  and  steel,  etc.  Wheeling,  W.  Va..Jul.    20 
Breakwater,   Key  West,  Fla Jul.    27 

Adv.  Jul.  20  to  Aug.  3. 

Elevators,   Washington,   D,    C Aug.    3 

Dredging,    Sheboygan,    Mich Jul,    zo 

Adv.  Jul,  20  to  Aug.  3. 

El.  ry,  wk,,    Boston,  Mass ...Aug.    3 

R,    R.   work,    Pullman,   W.    Va Aug,    3 

Dredging,   Tampa,   Fla Jul.    20 

Adv.  Jul,  20  to  Aug,  3. 

Jetty  work,  Galveston,  Tex Jul,    27 

Breakwater   work,    Oswego,    N.   Y Jul,    20 

Adv,  Jul,  20  to  Aug,  3. 
Dredging.  New  London,  Conn Jul,    27 

Adv.  Jut,  27,  Aug,  3. 

Culvert,  St.  Paul,  Minn f Aug,    3 

Wharf,   etc..    San    Diego,   Cal Jun.  aa 

Adv,    Tun,    22.   20, 
Dredging,   McClellansville,    S.   C Aug    3 

Adv.   Aug,  3, 
Fence  at  post,  Ft,   Ontario,  N.  Y Aug.    3 

Adv,  Aug,  3, 

Dredging,    T^oston,    Mass Aug.    3 

Dredging,    Brunswick,    Ga Jul,    27 

Adv,   Jul,  27,  Aug,  3. 
Dredging.    S.ivannah,    Ga Jul.    27 

Adv.  Jul,  27,  Aug,  3, 

Wall,  Bremerton,  Wash Jul.    27 

fc-mbankment.   Governor's  Island,    N.   Y. 

H.    Adv,  Jul,   27,  Aug.  3 Jul,    27 

Jetty    wk.,    Jacksonville,    Fla Aug,    3 

Adv,  Aug.  3, 

Track  wk,.   Cincinnati,  O Aug.    3 

Dredging   Block   Island,   R.   I Aug.    3 

Adv,  Aug.  3. 

Dredge,  Philadelphia,  Pa,    Adv.  Aug.  3. Aug,    3 
Rock    cxcav.,    Portland,    Me Aug,    3 

Adv,  Aug,  3. 
Jetty  wk.,  Galveston.  Tex,    Adv.  Aug,  3. Aug.    3 

R.    R.    wk,,   Webb   City,   Mo Aug.    3 

Wkarf   plaau,    Gotkcaburg.    Sweden Am.   i.< 

**»,   A»r    «r  to  M«T   •« 
Dredging.  Honolulu,  H.  I.    Adv.  Aug,  3. Aug,    3 
Ditch  work,    Sibley,   la JuL    27 

Adv.   Jul.  27,  Aug.  3. 
Searchlight  outfit,  Washington  Barracks, 

D.    r Aug.    3 

Excav.  and  concrete  wk.,  Ithaca,  N.  Y.Aug.    3 

Adv.    Aug.    3. 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles  Wairen  Hunt,  220  West  S7th  St.,  New  York. 

America  H  Society  of  Mechanical  Engineers.  Sec- 
retary,  Calvin  W.    Rice,  29  West  39th   St.,   New  York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph  W.  Pope,  29  West   39th  St.,   New   York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond,  29  West  39th  St,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,   Jr.,   Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,   Washington     D.   C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    3 1    Milk    St„    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
Gineers.  Secretary,  W.  M.  Mackay,  113  Bcekman  St., 
New   York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Qement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  Room  12,  Municipal 
Building,    Brooklyn,    N.   Y. 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H. 

American  Railway  Engineering  and  Maintenance' 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,  Charleston,  S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St.,    New    York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.   O.   Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.   L.   Lyle,  39   Cortlandt  St.,   New  York. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint.   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  Land  Title 
Building,    Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard   L.    Humphrey,    Harrison    Building,   Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
Ycrlc 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Qolumbus,  O. 


THE     BOSTON     DRY-DOCK     CASE. 

The  taking  of  testimony  has  now  been  concluded  in 
the  claim  against  the  United  States  arising  out  of  the 
construction  of  the  Boston  Dry  Dock,  which  has  been 
before  the  Court  of  Claims  since  February,  1905,  and  the 
briefs  of  counsel  will  soon  be  prepared.  The  case  is  one 
of  very  general  interest  to  the  engineering  profession. 
O'Brien  &  Sheehan  were  the  original  contractors  for  this 
dock,  the  contract  bearing  date  of  March  14,  1899.  They 
continued  work  for  over  three  years  under  it,  when  their 
6nancial  difficulties  required  the  work  to  be  taken  up 
under  a  supplementary  contract  by  the  City  Trust,  Safe 
Deposit  &  Surety  Co.,  of  Philadelphia.  They  continued 
the  work  at  a  very  large  loss  until  the  year  1905,  when 
the  company  went  into  the  hands  of  a  receiver.  The 
work  was  completed  by  J.  Hampton  Moore  as  receiver, 
who  now  appears  as  claimant  in  the  Court  of  Claims. 

The  total  amount  claimed  is  $592,522.93.  The  largest 
single  item  is  over  a  quarter  of  a  million  dollars,  arising 
ou^  of  the  delay  in  the  inspection  of  the  stone  entering 
into  the  work.  The  two  other  chief  items  arise  out  of  a 
change  of  plan  claimed  to  have  been  made  after  the  work 
was  in  progress,  and  out  of  the  plan  used  in  the  con- 
struction of  the  cofferdam. 
'.A  large  amount  of  evidence  has  been  taken  to  show 
that  the  inspection  of  the  stone  was  unnecessarily  de- 
layed. If  that  question  of  fact  can  be  settled  in  favor 
of  the  contractors,  the  question  of  law  will  have  to  be 
determined  as  to  the  measure  of  damages  for  the  delay. 
It  appears  that  during  the  period  of  delay  an  enormous 
rise  occurred  in  the  price  of  stone.  The  claimants  take 
the  position  that  the  rule  for  fixing  the  damages  permits 
the  rise  in  prices  te  be  considered  as  a  natural  conse- 
quence of  delay.  In  support  of  this,  a  number  of  past 
decisions  of  the  Court  of  Claims  are  cited. 


The  claim  uj)on  the  substitutioti  of  plans  asserts  that 
a  plan  known  as  plan  D,  was  the  approved  plan  upon 
which  they  contracted  to  build.  This  was  a  modification 
of  two  previous  plans  of  different  dimensions  and  it  con- 
formed to  the  dimensions  of  the  lesser  plan,  the  claimant 
asserts.  The  contractors  worked  on  this  theory  for  two 
years,  when  they  were  officially  informed  that  the  dimen- 
sions in  plan  D  were  erroneous  and  should  have  con- 
formed to  the  dimensions  of  the  larger  plan  originally 
submitted.  This  increased  the  amount  ot  excavation  and 
the  quantity  of  concrete,  resulting  in  an  increase  of  cost 
of  about  $50,000.  The  contractors  maintain  that  the 
correctness  of  their  original  position  was  clearly  shown 
by  contemporary  construction  during'  the  two  years  when 
they  were  building  according  to  the  lesser  dimensions. 
They  rely  upon  the  doctrine  declared  by  the  Supreme 
Court  of  the  United  States  that  the  immediate  practical 
construction  of  a  contract  by  two  parties  settles  the  true 
meaning  of    uncertain    provisions. 

The  third  claim,  based  upon  the  construction  of  the 
cofferdam,    presents    very    complicated    questions    of    fact. 


LARGE  blocks  FOR  AN  ERECTING  CAR. 

The  contractors  assert  that  they  submitted  certain  coffer- 
dam plans  which  were  not  approved  by*  the  officers  in 
charge;  that  a  subsequent  modification  failed  to  meet  the 
official  approval,  and  that  they  afterward  constructed  the 
cofferdam  under  protest  in  accordance  with  plans  fur- 
nished them  by  the  officers.  These  plans  not  only  re- 
quired a  much  more  expensive  construction,  but  in  the 
end  the  construction  proved  to  be  faulty  and  the  coffer- 
dam broke  down,  thus  resulting  in  a  very  heavy  expense 
to   the  claimants. 

A  large  amount  of  testimony  has  been  taken  on  this 
point,  resulting  in  some  serious  controversies  in  fact  be- 
tween  the  witnesses. 

It  is  hoped  that  the  case  may  be  brought  to  a  hearing 
in  the  Court  of  Claims  during  the  coming  term.  The 
receiver  is  represented  by  Messrs.  George  A.  &  William 
B.  King,  of  Washington,  D.  C,  and  the  interests  of  the 
United  States  are  looked  after  by  Mr.  P.  M.  Ashford, 
one  of  the  assistants  10  the  Attorney-General  in  the  De- 
partment of  Justice. 


LARGE    BLOCKS   FOR   AN    ERECTING   CAR. 

The  Lucius  Engineering  &  Contracting  Co.  is  now 
building  two  60-ton  derrick  cars  for  use  in  the  construc- 
tion of  the  Harlem  River  branch  of  the  New  York, 
New  Haven  &  Hartford  R.  K.  Each  car  will  have  three 
six-sheave  blocks  and  one  eight-sheave  block.  The  latter 
is  used  at  the  top  of  the  mast  of  the  car,  and  its  six 
inside  sheaves  will  be  used  as  a  six-sheave  block,  one 
outside  sheave  will  take  the  lead  line  from  the  top  lift, 
and  the  other  outside  sheave  the  lead  line  from  the  falls. 
By  using  an  eight-sheave  block  in  this  way  it  is  possible 
to  do  away  with  the  two  lead-line  sheaves  generally  placed 
at  the  top  of  the  mast. 

The  eight-sheave  block  is  554  ft.  high  and  weighs  2,650 
lb.  It  has  a  s-in.  head  bolt  and  sheaves  24  in.  in  diam- 
eter,   with    phosphor-bronze   bushed    ferooves    for    a    J^-in. 


cable.     Ihe  block  is  attached  to  the  mast  by  a  5-in,   pin, 
which  goes  in  holes  drilled  in  two  loxi-in.  straps. 

The  six-sheave  blocks  are  6  ft.  10  in.  high  and  weigh 
2,160  lb.  The  shackle  is  4  in.  in  diameter  and!  the 
shackle  bolt,  head-bolt  and  sheave  pin  are  3  in.  in  diam- 
eter. The  hanger  straps  are  ^x8  in.  The  sheaves  are 
24  in.  in  diameter  and  have  phosphor-bronze  bushings  for 
a  ?^-in.  cable.  The  plates  are  H  in.  thick,  and  there  are 
two  ii^X7-in.  straps.  These  blocks  have  been  made  by 
the  W.  W.  Patterson  Co.,  of  Pittsburg,  Pa. 


TRADE    PUBLICATIONS. 

The  Buffalo  Forge  Co.,  of  Buffalo,  N.  Y.,  has  recently 
issued  a  folder  concerning  improved  types  of  planing 
mill  exhausters,  dust  separators  and  volume  blowers  and 
exhausters.  The  leaflet  gives  dimensions  and  a  prico 
list  of  the  apparatus  in  the  various  sizes. 

The  Kinnear  Mfg.  Co.,  Columbus, '  Ohio,  has  recently 
issued  two  attractive  booklets,  one  on  car  barn  doors  and 
the  other  on  wood  rolling  doors  for  round  houses.  The 
company  has  had  extensive  experience  in  the  installation 
of  rolling  doors  for  electric  railway  car  barns  and  has 
perfected  an  arrangement  for  automatically  closing  the 
gap  in  the  trolley  wire  when  the  door  is  raised,  and 
also  for  the  rapid  operation  of  the  doors  by  electric 
motors.  In  steam  railroad  round  houses,  where  sul- 
phurous fumes  in  the  smoke  from  the  locomotives  is 
liable  to  prove  destructive  to  steel  work,  there  has  arisen 
a  demand  for  rolling  doors  of  wooden  construction;  this 
has  recently  been  met  by  this  company  by  a  new  design 
of  wooden  rolling  door  that  is  non-corrosive,  water  and 
weather  proof   and  easy  to   operate. 

The  Jeffrey  Mfg.  Co.,  Columbus,  Ohio,  has  issued  »n 
illustrated  supplement  to  its  general  catalogue  of  Jeffrey 
conveying  machinery  for  saw  mills,  lumber  mills  and 
wood  working  industries.  In  it  are  illustrated  many  in- 
stallations of  Jeff^rey  log  hauls,  log  conveyors,  chain 
refuse  conveyors,  sawdust  conveyors  and  other  apparatus 
for  rapidly  handling  materials  and  refuse  in  saw  mills 
and  wood  working  plants. 

Alberger  cooling  towers  are  described  in  a  new  catalog 
of  the  Alberger  Condenser  Co.,  New  York.  It  contains 
a  detailed  explanation  of  the  purpose  of  the  cooling  tower 
for  use  with  condensing  steam  engines  and  turbines  and 
also  for  refrigerating  plants.  The  tower  is  described  in 
both  the  natural  and  artificial  draft  forms  and  favorable 
arrangements  of  apparatus  are  suggested  for  power  plant 
installations. 

The  Emerson  Steam  Pump  Co.,  Alexandria,  Va.,  have 
recently  issued  a  20-page  booklet  of  testimonials  from 
parties  who   have  used  its   pumping  apparatus. 

The  Robins  Conveying  Belt  Co..  New  York,  has  just 
issued  a  leaflet  describing  the  installation  of  a  package 
conveyor  system  in  the  new  store  of  B.  Altman  &  Co., 
Fifth  Ave.,  New  York.  It  illustrates  the  general  layout 
of  the  belt  and  the  central  discharging  point  where  the 
packages  are,  received.  There  are  three  conveyors  30 
in.  in  width,  71,  91  and  191  ft.  in  length,  respectively, 
and  there  is  one  large  flat  belt,  36  in.  wide  and  75  ft. 
long,  guarded  by  skirt  boards  designed  for  carrying  un- 
wrapped packages.  The  belts  are  driven  by  electric 
motors  through  worm  reduction  gears. 

Booklet  20 A,  recently  issued  by  the  Ingersoll-Rand 
Co.,  New  York  City,  describes  the  new  Temple-Ingersoll 
electric  air  drill.  This  drill  solves  the  problem  of  em- 
ploying electric  current  in  driving  rock  drills.  The  drill 
is  air-operated,  with  special  advantages  of  its  own,  cspe* 
cially  in  increased  force  of  the  blow  struck  and  saving 
of  power. 

The  Strang  Gas-Electric  Car  Co.,  New  York,  has  is- 
sued a  pamphlet  describing  a  system  of  motor-car  pro- 
pulsion having  a  six-cylinder  gasoline  engine  which 
drives  a  generator,  with  storage  battery  auxiliary,  fur- 
nishing current  to  electric  railway  motors  driving  the 
car  in  the  usual  way.  An  account  is  given  of  trials 
made  of  cars  already  built,  together  with  results  in 
operation  on  a  number  of  lines.  Several  motor  cars  of 
this  system  are  under  construction  for  the  Chicago  & 
Alton  and  other  lines. 

The  details  of  the  standard  heavy-duty  Twin  City  Cor- 
liss engine  are  fully  illustrated  and  described  in  Cata- 
logue 101,  issued  by  the  Minneapolis  Steel  &  Machin- 
ery Co.,  Minneapolis,  Minn.  The  engine  is  illustrated 
in  all  details   from   bed   frame   to  valve   gear,   the   latter 
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Wia(  ibiiBK  m  two  fbnu,  ooc  for  ordiaary  sp««<U 
nd  Ik*  odMr  for  Ugk  ipMlL  Trpical  iuulUtiou  of 
tkc  cagiac  for  aae  in  •  namhtt  of  diScrcat  danes  of 
wnicc*  arv  SHO  urastntco. 

The  Falk  Co.,  Wiwaa^.  Via.,  h*t  Usned  •  9a-{>*ce, 
•■lo-ia.  paapkkt  d«icii|*i»«  of  its  products.  A  Urge 
■icri—  it  dnotcd  to  Ikc  stcd  dcputaKnt,  a  specialty 
btaa(  Bade  ttf  opcn-hcarth  sircl  ca$tin(s.  This  dcpart- 
■cat  is  eotfiaal  ia  detail  from  pattern  shop  to  foundry 
floor  aad  a  larfe  aombcr  of  particularly  difficult  cast- 
iaas  aic  ilhisualad.  A  departaKnt  ia  maintained  for 
gaan  aad  pinions,  aaotber  for  special  track  work  for 
street  railways,  while  a  third  is  devoted  to  the  Falls 
cnl-wcUed  rail  joint  for  street  railways,  all  of  which 
art  faDy  described. 

Tke  Uaircrsal  Form  Co.,  laa  Centre  St.,  New  York, 
a  catakicae  describing  a  form  of  wood  fram- 
snth  sheet  steel,  and  made  in 
warieas  •><<■.  tkat  adopted  at  the  standard  unit  being 
]  ft  square.  Aaailiaiy  aaits  aad  eorncis  enable  the 
to  be  atcd  for  mlnains,  floorbeams  and  slabs,  belt 
similar  combinations  of  inside  and  outside 
coraCTS.  The  aaits  are  fastened  together  by  dowels  in 
the  awtal  coraen,  aad  by  a  dished  washer  which  fits 
over  the  coraera. 

Diflareot  ttyiet  of  iaterlocking  steel  sheeting  are  de- 
scribed ia  a  ballctin  issued  by  the  National  Interlock- 
iac  Stcd  Sbectiaf  Co.,  Chicago.  Eleven  styles  adapted 
to  Tarwot  rlawti  of  work  are  illustrated,  and  accom- 
paused  with  data  regarding  their  sizes  and  weights. 

The  Tratacd  Concrete  Steel  Co.,  of  Detroit.  Mich.,  has 
I  a  large  sheet  containing  illustrations  of  its  new  type 
BKtal  for  reinforcing  concrete.  This  sheet 
abo  tables  giving  the  strength  of  the  ex- 
■Mtal  of  diflercnt  anaibers,  and  the  strength  of 
of  Tarioos  spans  and  tUckacsacs  reinforced  with  it. 

A  Itandbe)*  relating  to  the  design,  selection  and  use 
of  steam  aad  power-driven  air  compressors  of  many 
types,  froai  smsU  planu  for  a  few  drills,  to  large  ma- 
chsoes  where  the  maximum  economy  is  desired,  has  re- 
ceatly  been  issoed  by  the  SuUivan  Machinery  Co., 
CUcaflD.  The  machines  themselves  are  described  in  de- 
tail aad  elaborate  tables  of  their  dimensions  and  capaci- 
ties are  given.  The  book  also  contains  a  large  amount 
of  aaefnl  information  concerning  the  selection  of  auxili- 
ary apparatna,  and  nomerous  ubies  of  value  to  de- 
sjgaert  of  compressed  air  plants. 

The  Universal  system  of  machine  moulding  of  Ph. 
Bonrillaia  and  EL  Ronccray,  9  Rue  des  Envierget, 
Paris,  is  described  in  detail  in  a  catalogue  in  English 
recently  iaaacd.  This  system  is  a  departure  from  the 
otaal  laaehinr  nonlding  with  pattern  plates.  Both  cylin- 
drical aad  coaipUcatfd  cores  can  be  molded  in  this  ma- 
cfeiat;  aajl  dw  pamphlet  shows  work  done  for  compti- 
OX  ■nlnambilt  cagine  cylinders  and  crank  cases, 
stove  parts  aad  taattary  castings. 

Bceent  boDctint  from  the  General  Electric  Co.  de- 
acrib*  the  new  line  of  Form  P  belt-driven  alternators 
that  hare  recently  been  placed  on  the  market;  new  He- 
of  switchboard  panels  for  series  arc  or  incandes- 
ligfating  from  constant-current  transformers;  the 
"Gem"  higb<ficiency  incandescent  units  with 
bowl  bolnphatie  reflectors  and  the  new  security  "snap" 
for  iacaadctccnt  lamps.  The  Form  P  alter- 
ire  eoapact  machines  built  in  sizes  from  30  to 
too  kw.  at  a,3O0  volu  ia  single,  two  or  three-phase,  and 
ipfriilly  adapted  for  factory  lighting  and  small  plaoU. 
The  acw  socket  is  an  improvement  over  the  former 
style  ia  that  the  shell  is  attached  to  the  base  by 
spring  catches  that  taap  into  place  instead  of  the  ususl 
A  valaabi*  wiring  table  haa  also  been  issoed 
rule  for  sizes  of  wires  for  three- 
lines  for  voltages  fr^  z,ooo  to 
Jo,ooo. 

The  Joycc-Cridlaad  (>> .  Dayton,  O.,  has  issued  an 
ci(fat-page  folder  describing  several  types  of  lifting 
jadca  for  slooe  yards  an'l  qtiarries. 

Direct  current  laotors  and  generators  manufactured 
by  the  Barriett  Electric  Mfg.  Co.,  Cincinnati,  C,  are 
iUnttrslcd  in  a  recent  pamphlet.  The  machines  are 
of  the  protected  aad  the  aemi  and  fully  enclosed  types. 

The  Bodccye  Traction  Ditcher  Co.,  Findlay,  C,  has 
iancd  two  paaapUett  illustrating  trench  excavating  ma- 
chiact  for  heavy  aad  ligbt  work,  respectively.  The 
an  adapted  for  digging  tile  drain 
the  piaphlet  deroted  to  them  discuases 
fara  drainage. 

The  care  of  electric  mine  locomotives  in  service  is 
npMntd  ia  a  ballctin  recently  isaued  by  The  Jeffrey 
Maaafaelariag  Co.,  Colnmbiu,  O.  It  is  an  eigbty- 
pace,  weU-iUastratcd  book,  and  containa  much  valuable 
iafonaation    cooccmiac    the    operation    and    repair    of 


Crii*lng  aad  road  nuebincry  manufactured  by  the 
dhaas  Road  Machine  Co.,  Marathon,  N.  Y.,  is  de- 
aeribad  ia  a  paavblet  rcceiitiy  issued  by  that  company. 
Portable  airhinery  of  practically  every  kind  necessary 
iir  itoae  cratUag  and  road  making  is  illostrsted.  The 
eeatpaay  also  boOds  highway  bridges. 

The    Carbolinenm    Wood    Preserving    Co.,    New    York 


City,  has  iasued  a  pamphlet  describing  "carbolinfum,"  a 
preservative  which  is  applied  to  the  surface  of  wood 
with  a  paint  brush.  Letters  are  given  from  those  who 
hare  used  the  preparation. 

The  construction  of  concrete  sewers  with  collapsible 
steel  centering  is  described  in  a  67-page  book  recently 
issued  by  the  Blaw  Collapsible  Steel  Centering  Co., 
Pituburg,  Pa.  There  are  excellent  illustrations  showing 
steel  forms  for  sewers  of  various  shapes.  ,  Two  chap- 
ters discuss  the  design  of  concrete  sewers  and  the  use 
of  concrete  in  sewer  construction,  and  a  set  of  specifi- 
cations for  concrete  sewers  is  given. 

M.  de  Fris«'s  system  of  water  sterilization  by  the 
use  of  ozone  is  described  and  compared  with  purifica- 
tion by  filtration,  in  a  pamphlet  recently  issued  by 
M.  de  Frise,  j8  Rue  du  Louvre,  Paris,  France.  Brief- 
ly, the  process  consists  in  passing  ozonized  air  bubbles 
through  the  water,  the  ozone  being  generated  electri- 
cally. A  large  experimental  plant  is  in  operation  at 
the  municipal  water-works  of  Paris  at  Saiift-Maur  and 
records  of  analyses  of  the  effluent   from  it  are  given. 

Hydraulic  machinery  for  the  manufacture  of  concrete 
stone  is  illustrated  in  Catalogue  E,  recently  issued  By 
the  Fisher  Hydraulic  Stone  &  Machinery  Co.,  Balti- 
more, Md.  Methods  of  building  aifd  structures  built  of 
hydraulic   pressed  concrete   stone  are  also   illustrated. 

The  Portland  Cement  Co.,  Denver,  Colo.,  has  issued 
a  booklet  describing  the  manufacture  and  properties  of 
Ideal  Colorado  Portland  cement  and  giving  instruc- 
tions for  its  use  for  a  variety  of  purposes.  Structures 
in  which  Ideal  Colorado  cement  was  used  are  illus- 
trated. 

Sanitary  metal  factory  equipment  and  specialties  are 
described  in  a  pamphlet  recently  issued  by  the  Manufac- 
turing Equipment  &  Engineering  Co.,  Boston.  Mass., 
which  manufactures  individual  wash-bowls,  arranged  in 
single  or  double  batteries  of  any  number,  all-metal  lock- 
ers, soda  and  potash  kettles,  shop  and  factory  stools, 
work  benches  for  all  requirements,  bench  drawers  with 
rolling  bearing  slides,  storage  racks,  transporting  racks 
and  emergency  hospital  equipment.  The  sanitary  wash- 
bowls have  separate  supply  and  waste,  and  the  lockers 
are  of  a  circular  type,  with  doors  of  small  dimensions 
which  furnish  ample  access  to  the  interior  and  still  do 
not  obstruct  the  corridors. 

Bulletin  143  of  the  B.  F.  Sturtcvant  Co.  describes 
electrical  generating  sets  with  simple  horizontal  engines. 
Details  of  both  the  generator  and  engine  construction 
are  shown,  together  with  principal  dimensions  of  the 
direct-connected  units  for  a  great  many  capacities  from  6 
to  75  kw. 

The  Canton-Hughes  Pump  Co.,  Canton,  Ohio,  has  issued 
a  pamphlet  descriptive  of  the  line  of  pumping  machinery 
which  it  manufactures.  The  details  of  the  steam  cylin- 
ders and  valves  are  shown  and  illustrations  of  pumps  in 
all  sizes  and  for  all  services  are  illustrated,  from  small 
duplex  pumps  for  oil  to  high-duty  pumping  engines  for 
water-works  service.  A  specialty  is  made  of  high-pres- 
sure pumps,  pumps  for  handling  tar  and  heavy  liquids 
and  also  condensing  apparatus.  « 

The  C.  W.  Hunt  Co.,  New  York,  has  published  an 
introduction  to  the  general  line  of  machinery  manufac- 
tured by  this  company  for  the  handling  of  coal.  The 
apparatus  referred  to  includes  steeple  towers,  parabolic 
boom  towers,  overhead  bridges,  elevators  and  conveyors 
and  the  machinery  and  tackle  necessary  for  thcit  opera- 
tion. 

A  new  rock  drill  catalog  has  just  been  issued  by  the 
Chicago  Pneumatic  Tool  Co.,  Chicago,  111.,  devoted  to  the 
Chicago  Giant  rock  drills  and  kindred  appliances.  Special 
attention  is  called  to  the  method  of  lubrication,  which  is 
a  distinguishing  feature  of  this  drill.  Several  pages  are 
devoted  to  rock  drill  steels,  and  also  to  the  Franklin  air 
compressors. 

The  Standard  Concrete-Steel  Co.  has  issued  a  series 
of  8xf3-in.  bond  paper  prints  illustrating  the  details  of 
the  Guy  B.  Waite  systems  of  fireproof  floor  arches.' 
These  systems  have  been  approved  by  the  Bureau  of 
Buildings  of  New  York  City,  and  the  paper  prints  are 
supplied  to  users  of  the  systems  to  be  filed  with  the 
Bureau  in  accordance  with  its  requirements. 

Fire  brick,  of  various  grades,  shapes  and  sizes,  are 
described  in  a  pamphlet  recently  issued  by  the  Garden 
City  Sand  Co.,  Chicago,  III.  There  are  suggestions  on 
furnace  construction  and   fire  brick  requirements. 

Steel  standpipes,  water  towers,  storage  tanks  and  smoke- 
tUckt,  built  by  Messrs.  Tippett  &  Wood.  Philipsburg, 
N.  J.,  are  illustrated  in  a  3Z-page  pamphlet  recently 
isaued.  Tables  showing  the  capacity  of  various  taidcs 
per  foot  of  depth,  the  pressure  of  water  for  different 
depths  and  the  properties  of  fire  streams,  are  given. 

Catalog  368,  recently  issued  by  the  Studebaker  Bros. 
Mfg.  Co.,  South  Bend,  Ind.,  describes  dump  wagons  and 
cans,  street  sweeping  machines,  sprinkling  wagons  and 
hand  carts  made  by  that  company.  Several  pages  are  de- 
voted to  a  description  and  illustration  of  a  new  con- 
tractor's bottom  dumping  wagon  which  .has  just  been 
put  on  the  market. 

The  Portland  Cement  Company  of  Utah,  Ltd.,  Self 
Lake    City,  has   issued   a   handsome    114-page    Book  illus- 


trating a  great  variety  of  structures  in  which  its  Red 
Diamond  brand  of  cement  has  been  used  and  giving  a 
brief  account  of  the  development  of  the  Portland  cement 
industry. 

Bulletin  W-zp,  issued  by  the  FerroConcrete  Construc- 
tion Co.  Cincinnati,  0.,  contains  illustrations  of  buildings 
erected  by  that  company  and  points  out  the  special  fea- 
tures of  each  structure. 

Record  61,  recently  issued  by  the  Baldwin  Locomotive 
Works,  has  for  its  subject  "The  Steam  Locomotives  of 
the  Future,"  an  article  by  Lawford  IL  Fry.  It  is  a 
discussion  of  the  present  state  of  steam  locomotive  de- 
velopment, with  a  forecast  of  possible  tendencies  of  de- 
velopment in  the  future.  The  effects  of  the  enormous 
growth  of  railway  traffic  upon  locomotive  development 
are  outlined  and  the  advantages  derived  from  various 
improvements  in  locomotive  construction  referred  to. 
.\mong  the  illustrations  are  views  of  the  large  Mallet 
articulated  compounds  recently  built  in  this  country. 

.\brasive  machinery  for  use  in  the  marble  industry  is 
explained  in  a  well-prepared  so-page  catalog  recently 
issued  by  the  Royden  Marble  Machinery  Co.,  New  York 
City.  The  advantages  of  the  carborundum  process  of 
handling  the  marble  from  the  gang  saws  is  discussed  and 
the  various  machines  used  in  this  connection  described. 
These  include  the  drum  rubber,  the  turning  head  coper, 
the  gang  coper,  the  cut-off  coper  and  other  special  ma- 
chinery, including  moulders  and  marble  lathes.  This 
company  also  makes  a  specialty  of  mosaic  machines  for 
the  method  of  laying  from  spools,  and  floor  polishing 
machinery.  The  catalog  concludes  with  an  article  on 
abrasives  with  special  reference  to  their  use  in  connec- 
tion with  the  finishing  of  marble,  slate  and  soft  stones. 

A  method  of  securing  nailing  strips  to  concrete  floors, 
devised  by  Mr.  W.  B.  Ruddick,  400  East  165th  St.,  New 
York  City,  and  used  in  the  Singer  Sewing  Machine 
Building,  Elizabethport,  N.  J.,  is  described  in  a  folder 
recently  issued  by  him.  Wire  clips  are  inserted  in  the 
fresh  concrete  by  a  special  device  with  which  several 
clips  can  be  placed  at  once.  The  portion  of  the  wire 
projecting  above  the  floor  surface  is  bent  over  near  its 
<:nd  at  such  a  height  that  the  bent  end  can  be  driven  into 
the  side  of  the  nailing  strip.  The  clips  are  placed  on 
both  sides  of  each  strip. 

•  Reinforced  concrete  mills  and  factories  built  accord- 
ing to  the  Kahn  system  are  described  in  a  handsome  32-' 
page  pamphlet  recently  issued  by  the  Trussed  Concrete 
Steel  Co.,  Detroit,  Mich.  Another  pamphlet  issued  by 
the  same  company  discusses  reinforced  concrete  in  gen- 
eral and  presents  the  principles  and  advantages  of  the 
Kahn  trussed  bar. 


BUSINESS    NOTES. 

The  H.  W.  Johns-Manville  Co.,  too  William  St.,  New 
York,  has  completed  arrangements  for  the  exclusive  sale 
of  the  "Magic"  boiler  compound.  This  has  been  on  the 
market  for  some  time  but  is  comparatively  unknown,  as 
it  has  never  been  pushed.  A  folder  describing  its  purpose 
and  method  of  use  has  just  been  issued  by  the  company. 

The  steel  buildings  for  the  machine  shop  and  foundry 
of  the  Bartlesville  Foundry  &  Machine  Works,  Bartles- 
ville,  I.  T.,  will  be  built  by  the  Southwestern  Bridge  Co., 
Joplin,  Mo.  The  latter  company  has  also  been  awarded 
a  contract  for  a  50,000-gal.  tank  and  -tower  for  Sayre, 
Okla. 

The  Atlantic  Coast  Lino  Ry,  Co.  has  installed  at  the 
South  Rocky  Mount  plant  a  5-ton,  72-ft.  span,  3-motor 
electric  traveling  crane  built  by  the  Northern  Engineering 
Works,   Detroit. 

The  Parker  Boiler  Co.,  Philadelphia,  has  received  the 
following  orders:  Austin  Manufacturing  Co.,  Harvey,  III., 
one  365-h.p.  boiler;  Southern  Indiana  Hospital  for  the 
In.sane,  Evansville,  Ind.,  three  300-h.p.  boilers;  Perth 
Amboy  Chemical  Co..  Perth  Amboy,  N.  J.,  one  267-h.p. 
boiler. 

Among  recent  sales  of  electric  generating  sets  the 
B.  F.  Sturtcvant  Co.,  Boston,  Mass.,  report  the  follow- 
ing: Electric  Constriiction  Co.,  Richmond,  Va. ;  McCam 
Ice  Plant,  Philadelphia,  Pa.;  Bethlehem  Brewing  Co.; 
New  Bethlehem,  Pa.;  Smith  &  Hammond  Lumber  Steam- 
ers; Ebcrhard  Faber  Pencil  Co.,  Brooklyn,  N.  Y.;  Metric 
-letal  Works,  Erie,  Pa.;  Hanover  National  Bank  Bklg., 
New  York  City;  Sedalia  Ice,  Lt.  &  Fuel  Co.,  Sedalia, 
Mo.;  H.  J.  Kunzig,  Philadelphia,  Pa.,  and  Board  of 
Water   Supply,    New    York   City.  « 

The  New  York  State  Steel  Co.,  Buffalo,  N.  Y.,  has 
placed  a  second  order  for  a  4,ooo.h..p.  We-Fu-Go  water 
softening  and  purifying  system  with  the  Wm.  B.  Scaife 
&  Sons  Co.  Other  sales  of  Scaife  and  WeFu-Go  systems 
arc  reported  as  follows:  The  Andrews  Steel  Co.,  New- 
port, Ky.,  3,750  h.-p.;  National  Home  for  Disaled  Vol- 
unteer Soldiers,  Dayton,  O.,  one  300,000  gal.  per  24- 
iiour  system,  two  1,200  gal.  per  hour  system;  American 
.Slieet  &  Tin  Plate  Co.,  Pittsburgh,  Pa.,  5,000  h.-p.;  Roch- 
ester &  Pittsburgh  Coal  &  Iron  Co.,  DeLanccy,  Pa.,  1,500 
h.-p.  (2nd  contract);  Youngstown  Sheet  &  Tube  Co., 
Youngstown,  O.,  15,000  h.-p.;  Pennsylvania  Salt  Mfg. 
Co.,  Natrona,  Pa.,  5,000  h.-p.  (2nd  contract);  Norwalk 
Iron  (ic  Steel  Co.,  Norwalk,  O.,  1,000  h.-p.;  McConway  & 
Torley    Co.,   Pittsburgh,   Pa.,    1,000   h.-p. 


August  io,  1907. 

The  Power  Specialty  Co.,  New  York,  manufacturers 
of  Foster  superheaters,  have  made  arrangements  for  th« 
exclusive  selling  rights  in  the  United  States,  Canada  and 
Mexico  of  Duval  metal  packing.  A  complete  stock  of 
the  packing  in  standard  sizes  will  be  kept  on  hand  in 
order  to  fill  orders  promptly. 

The  Sandusky  Portland  Cement  Co.,  Sandusky,  O., 
has  been  compelled  to  quadruple  its  capacity  for  making 
its  Medusa  waterproof  compound  for  concrete.  It  has 
been  employed  lately  on  the  important  buildings  of  tne 
Metallic  Casket  Co.,  Springfield,  O.;  the  Brandenstein 
buildings,  San  Francisco;  the  Mechanics  and  West 
Bank,  San  Francisco;  the  Delger  Bidg.,  San  Francisco; 
the  Proctor  &  Gamble  soap  works,  New  York;  the  Pack-' 
ard  garage,  New  York;  Pugh  printing  building,  Cin- 
cinnati, and  Bostwick-Braun  warehouse,  Toledo. 

The  forty-fifth  annual  picnic  of  the  Lunkenheimer  Co., 
Cincinnati,  one  of  the  important  events  in  the  social 
side  of  the  industrial  affairs  of  the  city,  was  held  on  July 
2j.  Three  special  trains  of  15  cars  each  took  the  peo- 
ple to  a  park  about  25  miles  from  the  city,  where  the 
company  provided  a  vaudeville  entertainment,  a  large 
band,  an  orchestra  and  prizes  for  various  events,  'i  ne 
employees  and  their  families  during  these  picnics  are 
the  guests  of  the  company  from  the  time  they  leave  the 
city  until  they  return,  and  are  under  no  expense  what- 
ever. 

The  Foundation  Co,.  New  York,  has  been  awarded  a 
contract  for  sinking  a  zixi7-ft.  mine  shaft  through 
about    70    ft.    of    water-bearing    material    on    the    Swarzy 
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regulations  which  permit  all  good  design  and  construction 
while  barring  out  everything  that  is  unsafe.     The  formu 
lation  of  such  regulations  is  a  difficult  task,  however,  and 
the   Committee   accordingly  deserves  all  the   support  engi- 
neers  and  contractors  can  give   it. 


A   NEW  TRACTION   STEAM   SHOVEL. 

The  accompanying  illustration  gives  a  fair  idea  of  a 
traction  steam  shovel  made  by  the  Avery  Mfg.  Co., 
Peoria,  111.  It  has  been  developed  from  its  new  under- 
mounted  engine,  which  is  a  result  of  studies  made  to 
strengthen  such  engines  in  order  to  furnish  the  maxi- 
mum resistance  to  the  heavy  strains  arising  in  construc- 
tion work.  The  main  purpose  of  traction  engines  until 
recently  has  been  to  run  threshing  machinery,  a  serv- 
ice which  did  not  develop  the  same  kind  of  stresses  that 
arise  in  heavy  hauling.  Accordingly  the  boiler,  which  is 
an  important  element  in  the  frame  of  the  older  type 
of  traction  engine,  began  to  show  signs  of  inability  to 
resist  the  hard  service  incident  to  hauling  constantly, 
and  for  the  latter  service  the  company  has  developed  a 
machine  in  which  the  cylinders  are  mounted  on  an  in- 
dependent steel  frame  and  the  boiler  is  entirely  relieved 
of  other  strains  than  those  due  to  raising  steam.  In  ad- 
dition to  this  fundamental  change,  the  company  intro- 
duced a  number  in  some  of  the  details,  such  as  a  screw 
shaft  guide  which  eliminates  the  slackness  of  the  chain 
guide,  or,   if  desired  a  steam  guide. 

The     steam     shovel     with     which    this    engine     can    be 
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Mr.  O,  Rickert,  division  engineer  of  the  Baltimore  & 
Ohio  R.  R.  at  Grafton,  W.  Va.,  has  resigned  to  be- 
come engineer  of  maintenance  of  way  on  the  Missouri 
Pacific    Ry,    System. 

Mr.  Arthur  K.  Cox.  of  Iowa  City,  la.,  has  established 
an  annual  prize  of  $100  for  the  best  graduation  thesis 
in  the  College  of  Engineering  of  Iowa  University,  from 
which  be   was  graduated. 

The  Engineers'  Club  of  Central  Pennsylvania  made 
an  excursion.  Aug.  3,  to  Minqua,  Pa-,  to  inspect  the 
hydro-electric  power  development  of  the  McCall's  Ferry 
Power  Co.,  on  the  Susquehanna  River. 

Lieut.-Col.  John  Millis,  Corps  of  Engineers,  U.  S.  A., 
in  charge  of  all  fortification  construction  in  the  Philip- 
pine Islands,  has  been  granted  three  months'  leave  of 
absence.  He  will  return  to  the  United  States  by  way  ol 
the  Suez  Canal. 

Mr.  E.  J.  Molera,  consulting  civil  and  electrical  en- 
gineering and  architect  and  president  of  the  Academy 
of  Sciences,  San  Francisco,  has  been  appointed  a  member 
of  the  Board  of  Supervisors  of  San  Francisco  by  the 
newly  elected  Mayor,   Dr.   Edward  R.  Taylor. 

Mr.  W.  J.  Bergen,  assistant  engineer  of  The  New  York, 
Chicago  &  St.  I^uis  R.  R.,  at  Cleveland,  O.,  has  been 
appointed  assistant  to  the  chief  engineer,  Mr.  E.  E. 
Hart.  Mr.  C.  B.  Hoyt  will  succeed  Mr.  Bergen  as 
superintendent  of   track   maintenance   and  construction, 

John    T.    Brady,   president   of   the   well-known    building 


A      NEW     TRACTION      STEAM      SHOVEL. 


Range,  near  Isheming,  Mich.  The  company  will  also 
put  in  the  foundations  for  the  new  Lawyer's  Title  In- 
surance &  Trust  Co.  building  at  160-164  Broadway,  New 
York. 

The  Northern  Engineering  Works,  Detroit,  has  recently 
supplied  electric  cranes  to  the  Toledo  Gas  &  Electro 
Co. ;  Murphy  Power  Plant,  Detroit ;  and  the  Georgia 
Marble  Finishing  Works,   Canton,   Ga. 


IMPORTANT    HEARING    ON     REINFORCED 
CONCRETE. 

Attention  is  particularly  called  to  a  public  hearing  that 
win  be  held  at  3  p.  m..  Aug.  14,  in  the  Aldermanic 
Chamber  of  the  New  York  City  Hall  by  the  Reinforced 
Concrete  Committee  of  the  Municipal  Building  Code  lie- 
vision  Commission.  Engineers  and  contractors  interest- 
ted  in  reinforced  concrete  construction  will  be  given  an 
opportunity  to  present  their  views  concerning  regulations 
relating  to  the  subject,  and  the  Committee  will  be  pleased 
to  receive  these  in  the  form  of  briefs,  in  triplicate.  The 
present  regulations  of  the  Borough  of  Manhattan  will  be 
used  as  a   basis   of   discussion. 

It  is  needless  to  point  out  that  this  hearing  is  of 
the  highest  importance  to  those  interested  as  designers  of 
reinforced  concrete  works  or  contractors  .  for  their  ex- 
ecution. The  Committee,  of  which  Mr.  Rudolph  P.  Mil- 
ler is  chairman,  may  reasonably  be  expected  to  present 
a  report  which  will  set  forth  the  best  conservative  prac- 
tice, and  it  deserves  to  have  the  hearty  assistance  of  all 
who  are  interested  in  preventing  poor  design  and  care- 
less construction.  A  recent  decision  of  the  New  York 
courts  makes  the  mere  fact  -of  collapse  of  forms  used  in 
reinforced  concrete  buildings  a  prima  facie  proof  of 
negligence  on  the  part  of  the  contractor,  rendering  him 
liable  for  all  resulting  injuries,  but  even  this  drastic 
judicial    ruling    will    not    be    so    useful    as    clear    building 


equipped  is  rated  at  i  to  5  cu.  yd.  of  dirt  per  minute, 
according  to  the  character  of  the  material,  and  it  can 
also  be  used  for  loading  ore,  sand  and  gravel  into  wagons 
and  cars.  By  removing  the  shovel,  the  lifting  crane 
can  be  used  for  unloading  heavy  material  from  flat  cars 
or  loading  them,  and  for  picking  up  and  transporting 
heavy  articles. 

The  tender  used  with  the  engine  is  heavily  built  and 
carried  by  an  i8-in.  faced  wheel.  It  is  attached  to  the 
engine  and  guided  in  such  a  way  that  it  is  always  di- 
rectly in  line,  whether  moving  forward  or  backing  up. 
ft  has  a  water  capacity  of  about  one  ton. 


PERSONAL     NOTES. 


Mr.  V.  D.  Cockey  has  been  appointed  an  assistant  en- 
gineer in  the  service  of  the  Baltimore  Sewerage  Com- 
mission. 

Mr.  Heiskell  Weatherford  has  been  elected  city  engi- 
neer of  Memphis,  Tenn.,  succeeding  Mr.  James  A.  Am- 
berg,    resigned. 

Mr.  G.  P.  De  Wolf  has  been  appointed  assistant  chief 
engineer  of  the  Mexican  International  Ry.,  with  offices 
at   Ciudad    Porfirio   Diaz,   Coahuila,   Mexico, 

Mr.  E.  B.  Carter,  for  a  number  of  years  general  road- 
master  of  the  Florida  East  Coast  Ry,  has  resigned  to  be- 
come connected  with  the  U.  J.  White  Co.,  of  Dupont, 
Fla. 

Mr.  A.  R.  Hirst,  until  recently  assistant  engineer  in 
the  Highway  Division  of  the  Maryland  Geological  Sur 
vey,  has  been  appointed  State  Highway  Engineer  of  Wis- 
consin. 

Mr.  W.  D.  Wheeler  has  been  promoted  to  fill  the  posi- 
tion of  chief  engineer  of  the  Minneapolis  &  St.  Louis 
R.  R.,  left  vacant  by  the  resignation  a  few  weeks  ago  of 
Mr.  H.  G.  Kelley. 


contracting  firm  of  John  T.  Brady  &  Co.,  New  York 
City,  died  of  paralysis  in  that  city  Aug.  5,  aged  55 
years.  Since  he  was  first  struck  by  paralysis,  seven 
years  ago,  he  had  not  been  activoly  engaged  in  busi- 
ness. 

Mr.  Frederic  C.  Dunlap,  chief  of  the  Bureau  of  Fil- 
tration of  Philadelphia,  has  been  made  chief  of  the 
Bureau  of  Water  of  that  city,  succeeding  Mr.  Frank  L. 
Hand,  who  resigned  some  time  ago,  and  the  Bureau  of 
Filtration  has  been  abolished,  its  work  being  taken  up 
by  the  Bureau  of  Water. 

Mr.  J.  F.  Hasskarl,  principal  assistant  to  Maj.  James 
C.  Sanford,  Corps  of  Engineers,  U.  S.  A.,  in  change  of 
improvements  on  the  Delaware  River,  has  been  appointed 
assistant  director  of  the  Department  of  Wharves,  Docks 
and  Ferries  of  Philadelphia,  under  Mr.  John  C.  Grady, 
whose  appointment  as  director  of  that  department  was 
mentioned  recently  in  these  columns. 

The  Connecticut  Society  of  Civil  Engineers  will  make 
a  trip  of  inspection  of  engineering  work  in  the  Nauga- 
tuck  Valley,  Aug.  14.  Among  the  works  viewed  will  be 
an  electric  railway  involving  very  heavy  work,  the  sewage 
filtration  plant  and  sewage  experiment  station  of  Water- 
bury,  and  railroad  grade  abolition  and  station  construction 
in  the  same  city.  Messrs.  D.  S.  Brinsmade  and  J.  F. 
Jackson,  New  Haven,  are  president  and  secretary,  respec 
lively. 

Mr.  Tinius  Olson,  of  Tinius  Olson  &  Co.,  testing  ma- 
chine makers,  Philadelphia,  Pa.,  recently  was  made  a 
Knight  of  the  Order  of  St.  Olavs  by  King  Haakon,  of 
Norway.  The  order,  of  which  the  king  is  head,  is  com- 
posed of  natives  of  Norway  who  have  won  fame  in  let- 
ters, law,  theology,  science  and  invention.  The  decora- 
tion  was  conferred  on  Mr.  Olson  for  his  studies  of 
metals  and  his  inventions  of  machines  for  their  inves- 
tigation. 
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OF    (FteiAL    IHTEREST    TO 

•MITKACTORS,     BUILDERS,     ENGINEERS    AMO 

MANUFACTURERS 

nKUNKniHC    AN*    BUILOINC    SUPPUCS 

WATKR. 

\M*t   Amtmg*4   AltkabMieaUy   by   Statt*. 

fmrML  CM*. — ^The  iHlifiii  a>«  wpeited  to  Iutc  voted 
to  immt  tas.eeo  bond*  for  tke  cucmimioo  of  m  rcserroir, 
and  Ik*  animllatiOB  of  •  meontain  wmter  tjttan. 

SuHmg,  CcU. — The  director*  of  the  North  Sterling 
IiiMillil  DiM..  are  reported  to  have  voted  to  issue 
kooM  to  the  aaovnt  of  $i.40(»,ooo  for  the  construction 
el  Ik*  ^^t— j-t*  sad  Point  of  Kock  reiervoii*,  with  inlet 
and  ootlet  mlrhei  The  district  compriaes  abont  70,000 
acres  of  laad. 

*jrakM.  Co*.— J.  A.  Kirkendtll.  Secy.  Cottonwood 
Lake*  Ream  oil'  Co..  writes  that  the  contract  for  con- 
amiUit  CCBKBI  eoocrcte  box  at  beadgate  No.  1  Lake 
(Wdi  opcsied  Jnly  X5).  has  been  awarded  to  Miller  & 
Sks.  of   Molina,    for   ft. 975 

H^m  Bmt*m.  Cmm.— The  New  Raven  Water  Co.  is 
1 1  lliii  Hill  to  kave  decided  to  build  on  Mill  Rode,  Ham- 
dca.  a  stand-pipe  or  water  tower  of  about  400,000  gel. 
capaun,  ID  sapplT  Ike  Prospect  Hill  Dist.  of  the  9th 
Ward. 

Broift  ■!«■■,  FU. — It  is  tuted  that  bids  will  be  re- 
ceived naia  Anr  14,  by  the  Bd.  Bond  Tras.,  (A.  J. 
Beck.  Stcf.)  for  boring  a  well  and  laying  pipe.  Wm.  W. 
Ljreo.  Engr..  Matka. 

Ft.  Dai*.  Fta. — Bids  will  be  received  by  Lieut.  J.  .^. 
Tkoaus,  CoaslT.  Qm.,  U.   S.  -A.,  until  Aug.  30,  for  con- 


of  a  sedimentation  basin  for  the  City  of  Bangor.  New 
t.i.K  viill  probably  soon  be  recei\-ed  The  work  in- 
;  :  lc5  bead  house,  a  covered  reinforced  concrete 
:,i>;n  of  a  total  capacity  of  1.500,000  gals,  in  two 
compartments,  complete,  with  all  excavation  and  em- 
iKinkmrnts  and  piping  with  the  basin  and  walls.  Engr., 
I'.co.  W.  Fuller,  170  Sway.,  New  York.  N.  Y. 

Cumbrrlad,.  .Mii.  — Bids  will  be  received  by  the  Bd.  of 
Water  Comrs.  until  Aug.  26  for  furnishing  and  installing 
complete  a  pumping  engine  of  5.000,000  gal.  capacity,  as 
advertised  in  The  Engineering  Record. 

Wtstborough.  Mass. — Bids  will  be  received  until  .\ug. 
33  by  the  Tl«is.  of  the  Westborough  Insane  Hospital 
at  the  oflSce  of  'Geo.  S.  Adams,  M.  D.,  Supt.,  for  lay- 
ing about  3,880  ft.  u-in.  c.  i.  water  pipe  from  9  to  1} 
ft.  deep,  approximately,  and  other  work  pertaining 
thereto.      J.    J.    Van    Valkenburgh.    Engr.,    South    Fram- 

FitcklmTf,  Mass. — Waller  A.  Davis  ,City  Clk.,  writes 
that  no  new  work  is  contemplated  in  connection  with 
$80,000  water  loan  recently  passed  by  Council.  The 
work  is  almost  complete.  Thos.  C.  Lovell,  Supt.  Water 
WVs.      David    A.    Hartwell.    City    Engr. 

Cloqutt.  Minn. — The  citiiens  are  reported  to  have 
voted  July  30  to  issue  $50,000  bonds  to  complete  the 
water  works. 

'Hastings,  Minn. — The  Des  Moines  Bridge  &  Iron  Co. 
of  Des  Moines,  la.,  is  reported  to  have  secured  contracts 
for  constructing  water  works  at  $38,350  and  a  sewerage 
system  at  $31. ns. 

Damson,  Minn. — See  "Power  Plants,  Gas  an.l  Kkc- 
tricity." 

St.  Paul,  Minn. — We  are  informed  that  no  bids  were 
received  on  July  20  by  Capt.  Edw.  H.  Schuli,  Corps. 
Ejigrs.,  U.  S.  .\.,  P.  O.  Box  654,  St.  Paul,  for  the  re- 
construction of   Sandy   Lake   Reservoir  Dam. 


Mtm  YTk  N.  K.— Tbe  foUowtag  are  the  bids  opened  on  Aug.  6  by  the  Bd.  of  Water  Supply,  N.  Y.  City,  for  the 
ccaiuuclion  of^the  main  dams  for  Ashokan  reservoir  near  L"rown  Station  m  the  towns  of  Olive  and  Marbletown. 
Utaur  Censty:  («)  Stewart.  Kerhaugb.  Shanley  Co  $i3.979.8'3:  (fc)  O  Rourke  Eng  Constr.  Co  $14,707,750;  (c)  John 
Ffeic*  Ok.  $10,115,350:  (rf)  MacArthnr  Bros.  Co.  It  Winston  Co.,  $11,669,775;    («)    Bradley    Contr.    Co..    $13,931,250 

(hidden  aU  of  N.  Y.  Cty).  .  , 

a  b  c  d  e 

KoBOving  sted  pipes,   lump  ttan $34,ooo  $5,000  $20,000          $10,000  $10,000 

Cootnl  of  itrcaa  iai.  Olive  Bridge  Dam.  lump  sum. . . .  '5,95o  25,000  15,000  10,000  30,000 

Cooml  of  (Ircaa  flow.  Middle  Dike,  lump  sum 14.288  10,000  7.500  10,000  20,000 

9S.eoo  CO.  yd*,  earth  excav.,  Claa*  A -45  'So  .60  1.40  .60 

Scooo  Ctt.  yda.  earth  excav..  Claa*  B »oo  3-00  i.oo  2.50  1.50 

1.700.000  en.  yds.  earth  excav..  das*  C -52  .75  .30  -68  i.oo 

210.000  en.  yds.  earth  excav.,  Claaa  D '•<><>  '-50  .35  -50  .50 

140.000  en.  yda.  rock.  Claa*  A Joo  5oo  2.50  300  300 

aio.000  en.  yd*,   rock.   Class  B '-oo  '-75  'SO  160  1.7s 

7S.OOO  CB.  yds.  rock.  Clasa  A »•"<>  '75  1-25  '-oo  1.75 

40.00a  tq.  yd*,  special  preparation  of  rock  surfaces .80  .50  i.oo  .50  2.00 

a.50o.aoo  ca.  yd*,  embankment  fill,  Qass  A -64  -So  .42  .60  .60 

3,100.000  ca.  yds.  cabkat  and  fill.  Oaas  B .64  .58  .37H  .60  .65 

i,aoo.ooo  ca.  Td*.  cmthmt.  and  fill.  Claas  C .80  .95  -35  50  .75 

110.000  ca.  y^  cmbkmt.  and  fill,  Oass  D ^..  .80  1.50  .50  .50  55 

4S.OOO  cu.  ydsi  cmUoat.   and  fill.  Oais  E...,.,..,.Vr..  -75  -50  .50  .50  .50 

aio.oao  en.  yds.  soil  for  surface  dressing ,..i t-SO  too  .40  .50  1.25 

i.ioo.ooo  bbl.  Portland  cement ,, '53  2.00  1.90  1.50  2.10 

aSo.000  en.  yda.  coocrete  masonry 5.6o  550  425  490  4-00 

475A>oo  cu.  yda.  Cydopcsa  masonry.  Class  A 410  3-30  300  340  300 

SS/Mio  en.  yda.  Cydopeaa  maaonry,  aass  B .-'.....  505  310  3.00  390  SS" 

i^ooo  en.  yds.  concrete  block 9-20  8.50  8.50  11.50  750 

100  ca.  yd*,  reiaforced  concrete 925  10.00  12.50  20.00  25.00 

8.000   ca.    yd*  mssoory   fill,    of    openings   for   control   of 

Mrcam  Bow 5-ao  4.50  8.10  1.50  4.00 

<.••*  ca    ft   grout   of   Portlsnd  cement .aS  -So  .30  .50  2.00 

1.00*  la.   ft.  drilliag  smaU  hole*' in  rock,  etc .65  too  .50  1.00  1.00 

laSiaoo  BO.  ft.  face  dressing  of  concrete .40  .15  .'5  .10  .50 

a<.ao*  ca.  y^  Oiy  rabble  paving 415  3  00  2.50  2.50  2.50 

Tmoo  ca.  yd*,  ripnp 3-3o  2.00  1.50  1.50  2.00 

T(  Ions  c  >.  pipe  and  special  castings 140.00  120.00  90.00  101.00  100.00 

Be  ion*  sled  OMtiags 280.00  300.00  160.00  150.00  150.00 

as.000  As.  •lerl  for  reinforcing  concrete .05  .06  .06  .07  .05 

€i«L»o*  Iks.  wrought  iron.  c.  n.  etc ? .08  .15  .'S  08  .05 

4.M0  Ks    bronze  work .70  .Jo  .50  .50  100 

a.5oe  Kn.  ft.  furnishing  and  placing  of  small  waht.  1.  pipe.     .  .80  .50  .40  .50  .50 

aoa,ooo  lbs.  caring  for  and  setting  metal  furnished  by  city.  .02  .04  02  .02  .03 

aoo  acres  clearing  130.00  50.00  100.00  140.00  7500 

ii.too  lin.  ft.  vit.  pipe,  not  exeeeping  10-in .80  .50  150  -So  100 

10.000  lin.  ft.  vit.  pipe,  not  more  than   i8-in 1.50  1.00  300  1.25  1.50 

11*00  eu.  vds.  crushed  Mone  and  gravel 1.75  ^-so  2.00  1.25  2.00 

950  M  ft    lumber «5.oo  75oo  40.00  50.00  60.00 


wiaUlac  a   150.000  gsL   steel  task   and   treatle  and   ice 
|teat    at    Ifcia    peat,    aa    adrertiacd    in.  Tbe    Engineering 

AltmU,  Ca.—Vi.  M.  CUrtoa,  City  Engr..  i*  reported 
to  hare  couwIaMj  wuveylng  and  meaauring  tbe  new 
leaerroii   at  HamyWI  atation. 

Rfme,  Ca. — We  are  informed  that  Mda  wiQ  r-r?!>ab'y 
be  called  for  in  abont  60  days  for  wate.-  works  impro<  c- 
ateata,  10  cost  t$o.ooo.  and  lewer*  to  .-ost  $25^)00.  En^i- 
aecr._J.  M.  BadAunt,  of  AtUnu.  C.  E.  McLin.  l'rr«, 
Bd.  l4ri>.  Wka. 

Htrrim.  fff.— Paul  D.  Herrin.  Cashier  of  the  City 
Natioaal  Bank,  i*  reported  to  have  petitioned  for  a 
franrbiae  for  water  worka. 

Gem*s*»  lU. — Alvord  A  Burdick,  1207  Hartford  BIdg.. 
Chicaao,  ■■*  prepared  apecificatioo*  for  an  addition  to 
Ibe    (lamiii^    facilities    of    the    City    Water    Worka,    the 


Kansas  City  Mo. — Bids  will  be  received  until  Sept. 
3  by  the  Bd.  Pub.  Wks.,  Everett  Elliott,  Secy.,  for  fur- 
nishing and  dclivcrin(5  f.  o.  b,  cars  Kansas  Oty,  the 
following:  50  tons  4-in.,  1,110  tons  6-in,.  260  tons  8- 
in.,  370  tons  lo-in.,  220  tons  12-in..  700  tons  ;6-in.. 
and  20  tons  each  of  20,  24,  30,  36  and  42in.  c.  i. 
pipCj  also  3,200  tons^  48-in,  c.  i.  pipe  and^  50  tons 
special  castings  for  pipe  24-in.  and  greater,  in  diam. ; 
also  same  time  and  place  for  1,000  lin.  ft.  riveted  steel 
pipe,  having  a  minimum  internal  diam.  of  48-in.,  made 
of  soft  steel  plate  J^  in.  thick;  bids  will  also  be  re- 
ceived for  furnishing  6.000  lin.  ft.  additional  48-in. 
steel   riveted   pipe. 

Bradshata,  Neb.—C.  B.  Palmer.  Jr.,  Village  Clk.,  writes 
that  bids  for  the  proposed  water  Wirks  wilt  be  opencj  on 
Aug.   30. 


. .     Bids  will  be  received  until  Aug.  28, 

a/or  and  Coimcil  for  $95,000  water  bonds.    Jas. 


of  which  is  about  $5,100.  including  a  gaso- 

Sac  caciac.  triplex  pomp  outfit  and  aa  addition  to  the 
paaminc  ststioa.  Bid*  for  pumping  machinery  will  he 
itcaifaJ  nalfl  Aac.  192.  soccification*  may  be  procured 
to  JT  F.  Lieberknect,  City  Cflk. 


Jersey  City,  N.  J. 
by  the  Ma/or  and  < 
H.    Londngan,    City    Clk 


ttmiaam,  InJ. — Tbe  Town  Board  ia  reported  to 
have  gtanlcd  W.  H.  Rose,  of  Corydon,  a  franchise 
for    water    worka. 

PrsMgAar  la. — M.  Tscbirgi  ft  Son,  of  Dubuque, 
are  preparing  niants  for  water  works,  to  cost  about 
fio,ooo.      W.    H.    Downing.    City    Clk. 

LanisfUU.  Ky—lt  is  suted  that  bids  will  be  received 
by  tbe  Bd.  of  Pub.  Wks.  until  Aug,  20  for  furnishing 
and  erecting  29  fire  hydrants.  Jo*.  P.  Claybrook,  Ch. 
Engr. 

Hom*r.  La.— The  (TNcfl  Enf.  Co.,  of  Uallaa.  Tex., 
is  reported  to  have  coavlclcd  plana  for  water  works; 
probable  coat.  $25,000. 

BamtOT,  M*.—W.  1.  Brown,  Ok.  Water  Bd.  wrUea 
Ikat  bids  were  not  oyeaad  on  Aug.  1  for  tbe  constmeoon 


North  Wiidwod,  S.  /.—The  Wildwood  Water  Co.  is 
reported  incorporated  to  operate  water  works  in  the  Bor- 
ough of  North  Wildwood;  capital  $100,000.  Incorpora- 
tors: H.  H.  Hoffman.  Chas.  F.  Sanders.  Edmund  Wrath- 
erby,  of  Wildwood,  N.  J. 

Hudson,  N.  Y. — The  citizens  are  reported  to  have  voted 
on  July  20  to  issue  $15,000  bonds  to  lay  out  new  street 
and  provioe  adequate  water  and  sewer  facilities  on  Secon 
Hill. 

'Rochester,  N.  Y. — Ripton  &  Murphy  are  reported  to 
have  on  July  y\  secured  contract  for  new  water  mains  in 
loth,   izth,  i4tb,   17th  and  22d  Wards,  for  about  $10,645. 

Martinsburg,  S.  Y. — C.  F.  Pitcher,  Town  Qk.  writes 
that  conflict  has  been  let  for  water  works,  recently  re- 
ported. 

Honeoye  Falls,  N.  Y. — The  Village  Trus.  are  reported 
to  have  selected  W.  J.  White,  of  Buffalo,  to  make  com- 
plete survey  for  water  works  and,  a  sewerage  system. 


Geneva  N.  Y. — The  Bd.  of  Pub.  Wks.  is  reported  to 
have  decided  to  ask  City  Council  to  appropriate  $10,000, 
with  which  to  enlarge  water  mains,  which  briiTg  the 
water  from  storage  ponds  to  city. 

Rochester,  N.  Y. — Water  and  local  improvement  bonds 
to  the  amount  of  $640,000  are  reported  sold. 

'Buffalo,  N.  Y. — The  following  are  reported  to  be  the 
bids  opened  on  July  8  by  F.  G.  Ward.  Comr.  Pub. 
Wks.^  for  building  foundations  for  new  water  works 
pumping  station,  on  lands  bet.  Jersey  St.,  Porter  Ave., 
the  New  York  Central  R.  R..  and  harbor  line:  Buffalo 
Dredging  Co.,  $142,500  (awarded  contract);  Frank  \'. 
E.  Bardol,  $144,900;  Jos.  F.  Stabell  Co.,  $148,000,  and 
A.    F.    Chapman    &    Co.,    $150,000. 

Newton,  N.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Kinfs  Mountain,  N.  C. — See  "Power  Plants,  Gas  and 
Electricity." 

Mohalt.  N.  D.- — The  citizens  are  reported  to  have  voted 
to    issue   bonds    for   water    works. 

Elmore,  O. — The  citizens  are  reported  to  have  voted 
on  July  23  to  construct  water  w6rks. 

S'iles,^  O. — The  Citizens'  Water  Co.,  of  Niles,  is  re- 
ported incorporated,  with  a  capital  of  $50,000.  Direc- 
tors: J.  B.  Barnard,  Jos.  J.  Silveria,  O.  E.  Walpert 
and   others.                                           ^ 

.4shland,  O. — Bids  will  be  received  until  .\ug.  2fi- 
by  the  Bd.  Trus.  Pub.  Affairs  for  furnishing  and  in- 
stalling a  water  pumping  plant  at  the  pumping  station, 
as  advertised  in  The   Engineerintj  Record. 

Jacksonville,  Ore. — D.  B.  Fleck,  of  Portland,  is  re- 
ported to  have  petitioned  for  a  franchise  for  water  works. 

Homestead.  Pa. — Bids  will  be  received  until  Aug.  16  by 
.\nd.  Hill,  Boro.  Clk.  for  furnishing  c.  I.  pfpe  T's,  sTop 
gate  valves,  check  valves  and  specials  for  a  new  water 
line;  also  distributing  and  laying  c.  i.  pipe  from  13th 
-Ave.  to  new  water  tower  at  the  reservoir;  also  discon- 
necting the  present  14-in.  line  and  lowering  part  of  the 
same  and  reconnecting  to  the  new  line  and  setting  gates, 
etc 

'Philadelphia.  Pa. — .\  contract  aggregating  $7^.000 
for  c.  i.  pipe  for  the  Water  Bureau  is  reported  to 
have  been  awarded  on  July  31  by  the  Dept.  of  Sup- 
plies to  T.  K.  Dimmick  &  Co..  New  Land  Title  Bldg., 
Philadelphia.  The  pipe  is  to  be  used  in  extensions  ol 
the  water  service  in  West  Philadelphia  and  the  north- 
eastern  district. 

Bids  will  be  received  V  Geo.  R.  Stearns,  Dir. 
Dept.  Pub.  Wks.,  untfl  Aug.  29  for  Contract  110,  elec- 
tric machinery  for  Torresdale  pumping  station  and 
Contract  1 19.  sand  washer  pumps  for  Torresdale  filter 
plant,    as    advertised    in    The    Engineering    Record. 

SissctoH,    S.    D. — See    "Schools." 

Lewisburg,  Tenn. — Bids  will  be  received  by  the  Board 
of  Mayor  and  Aldermen  until  Aug.  20  for  standpipe, 
foundation  for  same,  c.  i.  water  pipe,  specials,  etc.,  re- 
quired in  the  construction  of  water  works  as  advertised 
in  The  En^neering  Record.  L.  T.  Nance,  Chmn.  Water 
Com.;  Engineer,  Geo.  Cadogan  Morgan,  808  Royal  In- 
surance Bldg.,   Chicago,   III. 

Lawrenceburg,  Tenn. — See  "Power  Plants,  Gas  and 
Klectricity." 

Richmond,  Va. — Supt.  Boiling,  of  the  Water  Dept.,  is 
reported  to  be  in  favor  of  installing  an  electric  power  and 
pumping  station  at  old  pump  house,  to  be  used  for  light- 
ing and  pumping. 

Victoria.  B.  C— It  is  stated  that  bids  will  be  re- 
ceived by  Wm.  W.  Northcott.  Pur.  .\gt.,  until  Sept. 
3  for  supplying  5,000  ft.  of  6-in  and  15,000  ft.  of  4-in. 
c.    i.    water    pipe. 

Portage  La  Prairie,  Man. — The  citizens  are  reported 
to  have  voted  to  issue  $50,000  bonds  for  improving  the 
water  system. 

Montreal,  Qu^.— Bids  will  be  received  by  the  City 
Clk.  until  Sept.  6  for  the  construction  of  a  reinforced 
concrete  conduit  for  water  supply.  About  9  ft.  diam.  and 
2^,300  ft.  long,  as  advertised  in  The  Engineering  Record. 
Geo.   Janin,   Supt.   and  Ch.  Engr.   Water  Wks. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Notes   Arranged    Alphabetically    by    States. 

Douglas,  Ariz.— It  U  reported  that  plans  and  estimates 
are  being  prepared  for  a  sewerage  system. 

Redlands,  Cat.— The  City  Trus.  are  reported  to  ba«e 
ordered  plans  prepared  for  a  sewer  system  about  1  mile 
m  lenffth  m  the  east  section  of  city,  on  Stillman,  High- 
way and  Stuart  Aves. 

•Oakland  Co/.— The  Contra  Costa  Constr.  Co.  is  re- 
ported to  have  secured  the  contract  for  constructing  the 
2d  intercepting  sewer  for  $11,059. 

•Hartford,  Conn.—F  C.  Ford,  City  Engr.,  writes  that 
the  lowest  and  successful  bid  opened  on  July  29  for  con- 
structing Sect,  A  of  the  Homestead  Ave.  intercepting 
sewer  system  was  submitted  by  Andrew  W.  Bryne,  79 
Milk  St.  lioston,  Mass.,  at  the  following  bid:  990  ft. 
J20-in.  standard  section  concrete  conduit,  $22;  125  ft 
i2o-in.  heavy  section  concrete  conduit,  $55;  1,100  ft.  48X 
72-in.  egg-shaped  concrete  sewer,  $10.40;  40  ft  44-in 
circular  brick  sewer,  $13;  4  concrete  manholes,  ea.,  $50; 
.i  standard  manholes,  ea.,  $50;  2  syphon  manholes,  ea., 
$125;  10  house  connections,  ea.,  $15;  8  vitrified  tile  slants, 
ea.,  $1;  days  time  to  complete,  at  $5  per  day,  125  days; 
total  cost,  $41,098.  Totals  of  other  bids  received:  F.  B. 
&  W.  H.  O'Neil  24  Pawtucket  St.,  Hartford,  $58,770; 
Chas.  H.  blocomb,  55  Adelaide  St.,  Hartford,  $48,407; 
Eveline  IVros.,  Watertord,  N.  Y.,  and  New  Britain, 
Conn.,  $47,286;  F.  T.  Ley  &  Co.,  Inc.,  Springfield,  Mass., 
$68,044:  Falvey  &  Kelly,  15  Intervale  Park,  Dorchester, 
Mass.,  $43,774;  Hartford  Paving  &  Constr.  Co.,  703  Main 
St.,  Hartford,  $42,691;  and  Russell  Contr.  Co.,  156  5th 
Ave.,  New  York,   N.  Y.,  $42,111. 

Ansonia,  Conn. — The  State  Legislature  has  passed  a 
bill,  authorizing  Ansonia  to  issue  $50,000  sewer  bonds. 


*  Items   marked  thus  give  the  names  of  parties  awarded   contracts. 


August  io,  1907. 


Ft.  Dade,  Fla. — Bids  will  be  received  by  Lieut.  J.  A. 
Thomas,  Constr.  Qm.,  until  Aug.  30,  for  the  construction 
o{  storm  water  drains  at  this  post,  as  advertised  in  The 
Engineering   Record. 

Rome,  ,Ga. — See  "Water." 

'Waukegan,  III. — M.  R.  Miller,  Supt.  Pub.  Wks.,  writes 
that  D.  West  &  Co.,  69  Loan  &  Trust  Bldg.,  Milwaukee, 
Wis.,  has  secured  the  contract  for  constructing  the  North 
Side  sewer  (bids  opened  July  19)  at  the  following  bid: 
200  lin  ft.  48  in.  reinforced  concrete,  4  ft.  deep,  $11.76; 
2,400  lin.  ft.  48  in.  concrete,  3  ft.  deep,  $4.88;  1,300  lin. 
ft.  36  in.  concrete,  10.6  ft.  deep,  $3.95;  830  lin.  ft.  30 
in.  concrete,  11.2  ft.  deep,  $3.80;  2,330  lin.  ft.  27  in. 
concrete,  16.3  feet  deep,  $3.45;  594  lin,  ft.  24  in.  con- 
crete, 11.7  ft.  deep,  $3;  1,375  lin.  ft.  21  in.  vitr.  pipe, 
12.7  ft.  deep.  $2.18;  1,230  lin,  ft.  18  in.  vitr.  pipe,  10  ft. 
deep,  $1.85;  2,740  lin.  ft.  15  in.  vitr.  pipe,  ij.2  ft.  deep, 
$1.78;  2,28s  lin.  ft.  12  in.  vitr.  pipe,  10.8  ft.  deep,  $1.65; 
3,380  lin.  ft.  9  in.  vitr.  pipe,  9.8  ft.  deep,  $1.42;  1,500  lin. 
ft.  6  in-  vitr.  pipe  risers,  28  cts. ;  200  lin.  ft.  20  in.  pipe, 
$5-33;  62  manholes,  $40;  i  catch  basin,  $35;  i  lamp  hole, 
$10;  15  flushing  devices,  $20;  200  cu.  yds.  concrete  ma- 
sonry, $9:  I  cu.  yd.  brick  masonry,  $17;  i  m.  ft.  lumber, 
$30;  I  cu.  yd.  excav.,  $1;  i  bulkhead,  $175;  800  lin.  ft. 
piles.  42  cts.;  total  $58,089.  Totals  of  other  bids  received: 
H.  D.  Hallett.  Aurora,  III.,  $65,714;  E.  R.  Harding,  Ra- 
cine, Wis.,  $62,891^ 

Pekin,  III. — We  are  informed  that  all  bids  opened 
on  July  29  by  J.  H.  Soldwedel,  City  Clk.,  for  con- 
structing the  4th  Ward  sewer  have  been  rejected,  and 
new  bids  will  be  received  on  Aug.  12  at  8  p.  m. ;  cost 
about   $115,000.      John    R.    Siebert,    City    Engr. 

Herrin.  III. — The  Citv  Council  is  reported  to  be  con- 
sidering the  question  of  constructing  a  se\serage  system. 

Minonk,  III. — The  City  Council  is  reported  to  have 
approved  the  plans  of  W.  H.  Irwin,  of  Ottawa,  for  a 
sewer  system  for  Minonk. 

Joliet,  III. — The  Council  is  reported  to  have  authorized 
the  Bd.  of  Local  Imjjrov.  to  prepare  plans  for  a  sewer 
system  in  certain  portions  of  the  7th  Ward. 

Quincy,  III. — Plans  are  reported  as  being  about  com- 
plete for  the  North  End  sanitary  sewer.  F.  L.  Han- 
cock,   City  Engr. 

Indianapolis,  Ind. — Bids  will  be  received  until  Aug.  14, 
by  the  Bd.  Pub.  Wks.,  (Jos.  T.  Elliott,  Pres.)  for  con- 
structing lo-in.  pipe  sewers  in  portions  of  Tecumseh, 
Pratt,    loth   St.   and  an  alley. 

South  Bend,  Ind. — It  is  reported  that  bids  will  be 
received  until  Aug.  13  by  the  Bd.  Co.  Comrs.  (W. 
A.  Mclery.  ChmnT)  for  constructing  a  pipe  sewer  in 
Emerson    Ave. 

Peru.  Jtii.— The  Bd.  of  Pub  _  .Wks.  is  reported  to 
have  rejected  bids  recently  received  for  the  construc- 
tion of  5  lateral  sewers  and  will  ask  for  new  bids  at 
once. 


THE    ENGINEERING    RECORD. 


St.  Louis,  Mo. — Sewer  Comr.  Fardwell  is  reported 
to  be  preparing  plans  for  the  construction  of  a  tunnel 
•through  the  hill  at  Forest  Park  for  the  purpose  of  chang- 
ing course  of  River  Des  Peres;  it  will  be  about  16 
miles  in  length,  20x45  ft.  wide,  and  cost  several  mil- 
lion   dollars. 

St.  Louis,  Mo. — See  "Paving  and  Roadmaking." 

Bo:eman,  Mon/.— Harry  A.  Bolingcr,  City  Clk.,  write.-, 
that  It  is  pronosed  to  construct  pine  sewers,  at  a  cost 
of  $36,000.      Engineer,   C.    M.   Thorpe,   of  Bozeman. 

Butte,  Mont. — Alex.  Leggat,  City  Engr.,  is  reported 
to  be  preparing  plans  for  a  storm  sewer  to  be  located  in 
the  gulch  west  of  Elcelsior  Ave.  It  will  be  about  2.000 
ft-  long  and  will  be  4x4x5  J^  ft.  in  diam.  Bids  will  be 
called  for  on  two  plans,  one  of  reinforced  cement  sewer, 
and    the    other   of    stone,    with   brick    arch. 

Wildwood,  N.  J. — Bids'  will  be  received  until  Aug. 
13  by  the  Boro.  Street  Com.  (Evans  G.  Slaughter, 
Chmn.),  for  reconstructing  about  12,000  lin.  ft.  of  the 
sewerage   system   of   the    Boro.      L.    M.   Rice.    Boro.    Engr. 

Newark,  N.  J. — Bids  will  be  received  until  Aug.  15, 
by  the  Bd.  Street  and  Water  Comrs.  (M.  R.  Sherrerd. 
Ch.  Engr.)  for  constructing  the  Tyler  St.  sewers  and 
branches,  requiring  3,780  ft.  12,  10  and  8-in.  deep  and 
wide  socket  pipe,  3,880  6-in.  house  connections,  17  man- 
holes, etc.,  also  constructing  the  N.  J3th  St.  sewer,  re- 
quiring 1,425  ft.  12  and  lo-in.  pipe,  280  ft.'  6-in.  house 
connections,  9  manholes,  etc. 

North  Plaintield.  N.  J. — The  Jorough  Sewer  Comn. 
fC.  W.  McCutcheon,  Chmn.)  has  presented  its  report  to 
Council,  advising  that  a  contract  be  entered  into  with 
the  city  of  Plainfield  for  the  disposal  of  the  Borough 
sewage,  and  that  collecting  and  outfall  sewers  to  the 
city  works  be  installed  in  accordance  with  the  plans 
of  Hering  &   Fuller,  of  New  York,   N.  Y. 

Honeoye  Falls,   N.    K.— See   "Water." 

Rochester,  N.  Y. — A  site  has  been  purchased  on  Win- 
ton  Road  and  University  Ave.,  in  Brighton,  for  a  new 
pumping  station,  to  be  erected  in  connection  with  the 
new   sewer   system,    for  the  21st   Ward. 

Medina,  N.  Y. — ^The  citizens  are  reported  to  have 
voted  to  extend  fhe  trunk  sewer  beyond  Glenwood  Lake, 
at  a  cost  not  to  exceed  $16,000. 

Long  Island  Citv  L.  I.,  N.  Y. — Bids  will  be  received 
until  Aug.  15  by  Jos  B'ermel,  Boro.  Pres.,  for  con- 
structing a  temporary  sewer  in  Chestnut  St.  and  White- 
stone  Ave.  Ejigineer's  estimate,  1,375  lin.  ft.,  12  in. 
Vitr.  salt  glazed  or  cement  concrete  pipe,  sewer;  10 
manholes,  10  M.  ft.  timber  for  bracing  and  sheet  piling, 
etc. 

Fulton,  N.  Y.^ — O.  C.  Breed,  City  Engr.  writes  that 
about   $20,000   will   be   expended   for  vitr.   pipe   sewers. 


*Newark  N.  J. — The  following  are  the  bids  opened  on  July  18  by  the  Street  and  Watef  Comrs.  for  constructing 
Meadow  Brook  sewerage  system.  Sec.  1;  {a')  Chas.  Oppolito,  Orange:  {b)  Jas.  A.  CThristie,  Newark;  (c)  Pasqualle 
Cestone.  Montclair:  (d)  G.  M.  Richards,  Newark;  (?)  Fusco  &  Miele,  Montclair,  and  (O  Wm.  J.  McCloud  &  Co., 
Elizabetb      (awarded   contract)      (Edw.    S.   Rankin  is   Engr.  Dept  of  Sewers  and  Drainage.) 

a                  b                 c                 d  e               'f 

3,970  ft.   18-in.    d.    s.    pipe    sewer $3.90           $2.95            $3.00           $i-75  $8.87          $3.25 

320  ft.   i2-in,   d.   and   w.  pipe  sewer 2.10              2.40              2.00              1.62  1.87            1.60 

2,370  ft.   lo-in.   d.   dnd  w.   pipe  sewer 1.45              2.30              1.50              1.33  1.69            1.15 

7,120  ft.  8-in.  d.   and  w.   pipe  sewer 1.40              1.85              1.20              1. 00  1.27            1.06 

18,500  ft.  6-in.    house    connections .50                .45                .32                .85  .49              .40 

850  ft.  6-in.   iron   soil   pipe 1.50             1.55               .70             1.35  1.77           J.25 

1,250  ft.  8-in.    iron    pipe 2,00             2.35              2.25              2.10  2.09            2.00 

3,000  ft.  8-in.    underdrain    pipe .55                .75              1.00                .60  1. 17              .25 

68  manholes    50.00           52.00           50.00           40.00  67.00         60.00 

2  flush  tanks    125.00          140.00         110.00           80.00  125.00        125.00 

200  cu.  yds.   excav 1.50               .50              .50               .40  .52           i.oo 

Pumning  station   complete 7,500.00     6,690.00      6,400.00      6,500.00  5,700.00    6,500.00 

Totals     $55,684       $56,538       $47,096       $48,495  $76,162     $46,430 


Denison,  la. — Bids  will  be  received  until  Au^.  19  by 
the  City  Council  for  constructing  1,415  ft.  8-in.  vitr. 
sewer  pipe  in  Pine  and  E.  Prospect  Sts.  O.  M.  Cris- 
well.    City   Clk. 

Abilene,  Kan. — J.  A.  Graves,  City  Clk.  writes  that  it 
is  proposed  to  construct  sewers  in  Dists.  4  and  5  at  a 
cost  of  $5,000.     A.  L.  Romig,  City  Engr. 

Louisville,  Ky. — Bids  will  be  received  by  the  Comrs. 
of  Sewerage  until  Aug,  28  for  the  construction  of  the 
first  sewer  under  recent  $4,00,000  bond  issue  to  be 
known  as  Happy  Hollow  Sewer.  Contract  i.  as  adver- 
tised in  The  Engineering  Record.  J.  B.  F.  B.reed,  Ch. 
Engr. 

Tot^us.  Me — Maj.  A.  L.Smith.  Treas.  Eastern  Branch. 
N.  H.  D.  V.  S.,  writes  that  no  contract  was  let  on 
July.  31  for  improving  sewerage  and  drainage  system, 
all  Bids  received  being  too  high. 

'Weslfield,  Mass, — The  contract  for  building  Sect.  13 
of  storm  water  sewer  (bids  opened  Aug.  3)  has  been 
awarded  to  H,  J.  Crandall  &  Son  Co.,  of  East  Boston, 
for    $3,008. 

Athol,  Mass. — Bids  will  be  received  until  Aug.  20  for 
the  construction  of  about  8,500  ft.  of  sewers  as  adver- 
tised in  The  Engineering  Record.  Herbert  L.  Hapgood, 
Chmn.   Sewer  Comrs. 

Battle  Creek,  Mich. — C.  L.  Simkins,  160  Parish  St., 
has  prepared  plans  for  the  Bd.  of  Pub.  Wks.  for  a  re- 
inforced concrete  storm  water  sewer  to  be  constructed  in 
Lake  Ave.  from  Fountain  St.  to  Tennyson  Ave. ;  cost 
about  $10,000. 

Winnebago,  Minn. — It  is  stated  that  bids  will  be  received 
until  Aug.  IS,  by  the  Village  Council  for  constructing 
sewers  with  manholes,  etc.     J.  H.  Fherin,  Village  Qk. 

Hastings,    Minn. — See    "Water." 

Staples,  Minn. — Bids  will  be  received  until  Aug,  15 
for  a  santary  sewer  system,  consisting  of  approximately 
9,000  ft.  of  sewer  lines  and  a  small  concrete  septic  tank. 
Engineer,   Oscar  Claussen.  of   St.    Paul. 

Webster  Groves,  Mo. — Bids  will  be  received  until  Aug. 
19  by  L.  B.  Ripley,  City  Clk.,  for  constructing  district 
sewers  with  necessary  appurtenances  in  Sewer  Dist.  No. 
I,  as  advertised  in  The  Engineering  Record.  Engineers, 
R.  E.  McMath  Surveying  Co.,  328  Lincoln  Trust  Bldg., 
St.  Louis. 


Hudson,  N.   Y. — See  "Water." 

Dunkirk,  N.  Y. — Prof.  Ogden  .of  the  State  Dept.  of 
Health,  is  reported  to  have  advised  Mayor  Einstein  that 
the  city  should  do  away  with  the  numerous  sewer  out- 
lets at  the  lake  front  by  constructing  an  intersecting 
sewer  to  carry  all  sewage  to  a  point  east  of  city  near 
Battery  Point. 

Brooklyn,  N.  Y. — The  lowest  bid  opened  on  July  31  by 
Bird  S.  Coler,  Pres..  Brooklyn  Boro.,  for  furnishing 
material  and  constructing  relief  sewer  in  Gold  and  John- 
son Sts.,  Sec.  1,  Div.  2.  Ckild  St.  system,  was  submitted 
by  Rogers  &  Haggerty,  1929  Amsterdam  Ave.,  N  Y. 
City,  at  the  following  bid:  173  lin.  ft.  outlet  Sect.  A, 
$>43-97;  40  lin.  ft.  outlet  Sect.  B,  $152.35;  80  lin.  ft. 
connecting  chamber,  $161.28;  1,910  162-in.  circular  sewer, 
$93.25;  1. 431  lin.  ft.  is6-in.  circular  sewer,  $57.33;  928 
lin.  ft.  150-in.  circular  sewer,  $50.38;  20  lin.  ft.  3X4-ft. 
6-in.  egg-shaped  sewer.  $21.45:150  lin.  ft.  24-in.  pipe 
sewer,  $3.38;  730  lin.  ft.  18-in.  pipe  sewer,  $2.99;  2,190 
lin.  ft.  15-in.  pipe  sewer,  $3.20;  4,6^5  lin.  ft.  12-in.  pipe 
sewer,  $2.47;  30  lin.  ft.  24-in.  pipe  temporary  drain, 
$4.16;  130  lin.  ft.  15-in.  pipe  temporary  drain,  $3.20; 
205  lin.  ft.  12-in.  pipe  temporary  drain,  $2.47;  4,130 
lin.  ft.  12-in.  pipe  sub-drain,  65  cts.;  3  manholes,  CI.iss 
"A,"  $260;  6  njanholes,  Class  "B,"  $200;  2  manholes. 
Class  "C."  $130;  1  manhole  on  3X4-ft»  6-in.  egg-sliaped 
sewer,  $52;  72  manholes  on  pipe  sewer,  $50;  53  sewer 
basins  reconnected,  $25;  1,100  M  ft.  sheeting  and  brac- 
ing, $30:  420  M  ft.  foundation  plank,  $30;  1,000  cu.  yds 
Class  "B"  concrete.  $7;  50,000  lin.  ft.  bearing  piles,  30 
cts.;  15  M  ft.  pile  capping,  $30;  2,000  lin.  ft.  oak  fender 
piles,  so  cts.;  260  M  ft.  yellow  pine  sheet  piling  and 
wales,  $80;  2,280  cu.  yds.  riprap  or  cobblestone  fill,  in- 
side of  coffer-dam,  75  cts.;  370  cu.  yds.  riprap,  outci.-le 
of  coffer-dam,  75  cts.;  total,  $475,476.  Totals  of  other 
bids  were:  Paul  C.  Grening  Const.  Co.,  Brooklyn,  $47;^,- 
856;  M.  C.  Madsen,  Brooklyn,  $558,390;  Builders  Inick- 
ing  &  Material  Co.,  Brooklyn,  $520,097,  and  John  J. 
Creem,    Brooklyn,   $570,521. 

Bids  wiU  be  received  until  Aug.  14  by  Bird 
S.  Coler,  Boro.  Pres.,  for  furnishing  material 
and  constructing  sewers  in  2d,  17th,  8th  and  New  York 
Aves..  43d,  E.  7th,  s8th,  56th,  74,  60  th,  Dobbin,  55th. 
Commerce  and  54th  Sts.,  and  sewer  basins  in  several 
streets.  Engineer's  estimate,  11.999  lin.  ft.  36,  30,  24, 
18,  15  and  12-in.  pipe  sewer;  12,630  lin.  ft.  6-in.  house 
connection  drain;  119  manholes;  58,500  ft.  sheeting  and 
bracing,  etc. 

North  Tonaanda,  N.  Y. — The  City  Council  is  reported 
to  be  considering  the   question  of  calling  an    election   to 
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vote  on    issuing   bonds    for  the   COTJStruction  of   a  sewer 
system,   east  of  Division   St.,  probable  cost   $75,000. 

Whitesboro,  N.  Y. — Bids  will  be  received  until  Aug. 
19  by  the  Bd.  Trus.,  for  reconstructing  certain  portions 
of  the  sewerage  system.  J.  C.  Eberly,  Jr.,  Village  Clk. 
W.   G.  Stone,  C.   E.,  Mann  Bldg.,  Utica. 

Newton,  N.  C— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Cassellton,  N.  D. — The  question  of  constructing  a 
sewerage   system   is   reported  under   consideration. 

Port  Clinton,  O. — It  is  reported  that  bids  are  want- 
ed until  Aug.  19  for  constructing  a  branch  sewer  in 
Sewer    Dist.    No.    10.      J.    J.    Burke.    City    Clk. 

Cleveland,  O. — Bids  will  be  received  until  Aug.  13 
by  the  Bd.  Pub.  Service  (A.  R.  Callow,  Secy.)  for 
constructing    sewers    in    portions    of    9    streets. 

Ironton  0. — ^The  City  Engr,  is  reported  to,  have  rec- 
ommended the  construction  of  a  $6o»ooo  sewer  and  flood 

defense. 

Wadsworth,  0. — The  City  Council  is  reported  to  be 
considering  the  question  of  constructing  a  sewage  dis- 
posal  plant. 

*Dayton,  O. — Paul  &  Kerschner  are  reported  to  have 
secured  the  contract  for  the  consTruction  of  the  River- 
dale  intercepting  storm  sewer  and  pumping  station  (bids 
opened  July  26)  at  $21,456  using  concrete.  The  Badcus 
Constr.    Co,    bid   for   this   wCrtc,   $22,310. 

*Wm.  Hilt  Ts  reported  to  have  secured  the  contract  for 
constructing  Rubicon  Creek  storm  sewer  lor  $15,945. 

*Cinci,fmati,  O. — Contracts  for  constructing^  sewers 
have  been  awarded  by  the  Bd.  of  Pub.  Service  as  fol- 
lows: To  J.  E.  Mahoney,  710  Whittier  St.,  for  sewer 
in  Ravine,  bet.  Circle  and  Seegar  Ave.,  $8,984,  and 
for  a  sewer  in  Maria  apd  Sturm  Sts.,  $^.928,  and  to 
T.  Maloney,  1858  Forest  Ave.,  for  sewer  m  Corben  PI. 
and   Right   of   Way,    $11,975. 

Canal  Dover,  O. — This  city  will  receive  bids  until 
Aug.  31  for  the  construction  of  a  combined  sewer  sys- 
tem of  sewer  pipe;  estimated  cost,  $18,037.  Geo.  E. 
Arnold,    Engr.,    Kew    Philadelphia,    O.  • 

Baden.  Pa. — Bids  will  be  received  until  .\ug.  26  by 
the  Town  Council  (L.  F.  Xorthrop,  Secy.)  for  con- 
structing a  system  of  sanitary  sewers.  J.  P.  Leaf, 
Boro.    Engr.,   Rochester,   Pa. 

Fayetteville,  Tenn. — The  question  of  constructing  a 
sewerage   system   is   reported   under  consideration    here. 

*Tacotna,  Wash. — The  Lister  Constr.  Co.  has  secured 
the  contract  for  constructing  sewers  in  Dist.  166  (bids 
opened  July  31)    for  $34,450. 

North  Yakima.  Wash. — W.  J.  Roberts.  Engr.  of  the 
State  Dept.  of  Health,  is  stated  to  Tiave  decided  t»  re- 
port in  favor  of  a  sewage  disposal  plant  for  North 
Yakima. 

South  Bend,  Wash.~V.  Heath,  City  Clk.,  writes 
that  the  plans  of  Dunn  &  Dunn,  of  Seattle,  have  been 
approved  for  a  sewerage  system  to  cost  about  $30,000. 
It  has  not  yet  been  determined  how  much  work  will 
be   done  this  year, 

Aberdeen,  Wash. — H.  W.  Trautman,  City  Engr.,  writes 
that  all  bids  received  on  July  24  by  F.  F.  Clark,  City 
Clk.,  for  constructing  sewers  in  Sewer  Dists.  C  and 
D,  to  consist  of  about  5  miles  vitr.  clay  pipe  sewers, 
from  6  to  24-in.,  with  lampholes,  Y's,  etc.;  manholes 
to  be  of  concrete;  flush  tanlcs  to  be  of  concrete,  with 
the  Miller  automatic  system  have  been  rejected  and 
new   bids   will    be    called    for. 

West  Allis,  W^ij.-^Press  reports  state  that  bids  are 
about  to  be  asked  for  an  intercepting  sewer  system, 
septic   tanks   and   filter    beds   for   the   disposal    of   sewage. 

Elroy,  Wis. — Bids  will  be  received  by  J.  M.  Dix,  City 
Clk.,  until  Aug.  31,  for  the  construction  of  6,643  f^-  of 
6  to  18-in.  pipe  sewers.     W.  G.  KKirchoffer,  Engr.,  Madi- 


BRIDGE8. 

Notes    Arranged    Alphabetically    by    States. 

San  Diego,  Cal. — As  soon  as  City  Engr.  Crowell  re- 
ceives the  profile  drawing  of  the  boulevard  leading  to 
the  proposed  bridge  over  Los  Penasquitas  River  plans 
and  specifications  will  be  prepared  for  the  bridge,  it  is 
stated;    appropriation    available,    $7,200. 

Portland  Colo. — It  it  stated  that  competitive  plans 
and  specifications  will  be  received  until  Aug.  16  by 
T.  W.  Jaycox,  State  Engr.,  Denver,  for  a  one  or  Iwo- 
span    125-ft.    reinforced    concrete    steel    bridge. 

Waterbury,  Conn. — The  following  are  reported  to  be 
the  bids  opened  on'July  30  by  the  Bd.  of  Fub.  Wks.  for 
constructing  steel  concrete  bridge  over  Mad  River  at 
Liberty  St. :  Edw.  McManus,  $16,116;  Gardner  G. 
Riggs,  $15, 5-18,  and  Fred  T.  Ley  &  Co.,  Springfield,  Mass., 
$15,171- 

Hartford,  Conn. — The  Legislature  passed  a  bill  au- 
thorizing the  Connecticut  River  Bridge  and  Highway 
Dist.    to   issue    $500,000  bonds. 

Des  Moines.  la. — Bids  will  be  received  until  Aug. 
20  by  the  Bd.  Pub.  Wks..  (W.  W.  Wise.  Chmn.),  for 
constructing  a  5-span  reinforced  concrete  highway  bridge 
across  the  Des  Moines  River  at  its  intersection  with 
Locust    St. 

Plaquemine,  La. — Bids  will  be  received  until  Sept. 
9  by  the  Bridge  Com.  of  Iberville  Parish,  at  Plaque- 
mine,  for  constructing  substructure,  superstructure  and 
approaches  of  a  steel  draw  bridge  over  Bayou  Plaque- 
mine.  I'l^ns  uud  specificatio;is  may  be  had  .upon  a 
deposit  of  $15.     Jules  A.  Hebert.   Clk.  of  Police  jury. 

*Pittsfield.  Mass.— The  Bd.  of  Pub.  Wks.  has  let  con- 
tract for  building  a  reinforced  concrete  arch  bridge  over 
Housatonic  River  at  Mill  St.  to  H.  C.  Wood  &  Co., 
of  Westfield,  for  $5,119.  Span  50  ft.  width  of  road- 
way,   21    f t. ;    one    sidewalk    6    ft.    wide. 

Port  Huron,  Mich. — The  following  are  reported  to  be 
the  bids  received  July  19  by  the  City  Clk,  for  construct- 
ing a  bridge  over  the  canal  at  the  Stone  Road  (Con- 
tractors of  Port  Huron)  (a)  plank  floor;  (b)  concrete 
floor:     Jenks-Dresser  Co.,  a  $6,750,  b  $7,385;  Kaumeier  & 


Buffalo,  N.    K.— See   "Railroads." 


•  Items   marked  thus  give  the  names  of  parties  awarded  contracts. 
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L'f«»,  O. — It  is  iUicd  Uiat  bids  will  be  received  un- 
til Aa(.  15  by  the  Bd.  Co.  Comri.  for  constructing 
coziCTetc  or  stone  Abutments  for  the  Young's  Ford 
Bridge.     Jas.   L.   Martin,  Co.  And. 

SmmJmsky.    O. — It    is  sUted   that   bids   will   be   recehred 
ontil    .^rf.    2i    bv   the    Bd.    Co.    Comrs.    for   constructing 
'  '^       over    Mills   Creek   on    Monroe    St      Chas.    Ku- 


a   bridge 
bach.  Co 


0.   And. 

Audntr,  0. — It  is  stated  that  bids  will  Ix  received 
b]r  P.  C.  Rcnick,  Co.  Aud.,  until  .\ug.  19,  for  con- 
straciing   reinforced   concrete    bridge. 

)'Mni««nni,  O. — BM*  will  be  received  until  Aug.  19 
hj  the  Bd.  Co.  Comrs.,  for  constructing  a  riveted  nigh- 
w«jr  bridge  over  Beaver  Creek  in  Goslien  Township.  W. 
B.  Jones,  Co.   And. 

Ctlmtnbm,  O. —  Bids  will  be  received  bjr  the  Co. 
Coats,  at  Columbus  until  Sept.  4  for  labor  and  ma- 
terial  Bccesaary  to  build^  construct  and  complete 
tbe  following  work:  Engineer's  estimate  No.  818. 
— Soperstrticturc  and  roadway  construction  of  the 
Holt  bridge  in  Franklin  Township.  Engineer's 
etimate  Ko.  8i9.^roi>crete  encasing  of  the 
pfer  of  tbe  Cbenoweth  Mill  Bridge  in  Pleasant  Town- 
alu|>.  Engineer's  estimate  No.  8^0. — Hauling  and 
ling  furnace  slag  on  the  east  approach  of  the 
nger  Bridge  in  Hamilton  Township.  Blue  print 
cOBic*  may  be  obta.ned  of  the  Co.  Surv.  at  $1  ea. 
OoKr  plans  for  the  construction  of  the  superstructure 
md  roadway  construction  of  the  Holt  Bridge  are  also 
invited. 

'Harritburr^  Pa. — McCormick  k  Co.,  of  Philadelphia, 
are  stated  to  nave  secured  the  contract  for  reconstructing 
Mulberry  St.  Bridge  of  reinforced  concrete  for  $260,040, 
Bids  opened  July  5  by  Bd.  Pub.  Wks. 

Btacrr.  Fa. — It  is  stated  that  the  I^ttsburgh  &  take 
Erie  R.R.  Co.  {}.  .\.  .^twood,  Ch.  Engr..  Pittsburg)  will 
construct  a  cantilever  bridge  ever  the  Ohio  River,  be- 
tween Monaca  and  Beaver. 

•5cro«»oii,  /"o.— Charles  R.  Adcer.  Dir.  of  Pub.  Wks., 
is  reported  to  have  recommended  for  award  contracts 
a*  follows:  Steel  bridge  over  Lackawanna  River  at 
Lackawanna  Ave.,  to  York  Bridge  Co.,  of  York,  at 
(83,997.  and  concrete  bridge  at  Green  Ridire  St.,  to 
John  F.  Whittaker,  at  $31,994. 

Emporium.  Pa, — Bids  will  be  received  until  Aug.  20 
by  the  Bd.  Co.  Comrs.  (J.  W.  Lewis,  Chmn.).  for  con- 
structing tbe  substrtKture  and  superstructure  of  a  high- 
way bndge  in   Shippen  Township. 

Laurtm,  S.  C. — G.  G.  Lynch,  of  Augusta,  GetL  Supt. 
Charleston  h  Western  Carolina  R.R.  Co.,  writes  that  it 
is  proposed  to  construct  a  steel  viaduct  over  South  Tyger 
River,  between  Laurens  and  Spartanburg,  to  cost  about 
$40,000. 

Potnot,    IVask. — Bids  will   be  Received   until  Aug.    16, 

Sr  the  State  Highway  Bd.,  (Jas.  M.  Snow,  Secy)  at 
lympia  for  cotutructing  a  bridge  across  the  Methon 
River  at  Patenos,  near  the  Columbia  River  on  State 
Road  No.  10  in  Okanogan  Co.,  Bowenman  &  McOoy, 
Consulting  Engrs..   New   York  Blk.,   Seattle. 

PAVING  AND  ROAD   MAKING. 
JVcMi   Arraugtd   Atfhabetically   by   Stattt. 

*D*eal»r  Ala. — W.  .\.  McCalla,  City  Engr.,  writes 
that  the  Southern  Bitulithic  Co.,  of  NasfaviTle,  Tenn., 
has  secured  the  contract  for  25,000  sq.  yds.  bitulithic 
at  $2.15  and  6,000  sq.  yds.  vitr.  brick  at  $3.20;  and 
the  Columbus  Concrete  Co.  of  Columbus,  Miss.,  the 
contract  for  10,800  sq.  yoa.  of  cement  sidewalk  at 
ti.ajYt,  and  4,000  liiL  ft.  curb  28  cts  (bids  opened 
July  25). 

'San  Francisco,  Cat. — Tlie  Bd.  of  Wks.  is  reported  to 
have  awarded  the  contract  for  repaving  a  portJon  of 
Market  St,  to  tbe.  City  Street  Improvement  Co.,  Mills 
BMg.,  for  $78,000. 

Stockton  Col. — Clark  &  Henry,  of  Stockton,  arc  re- 
ported to  nave  submitted  tbe  lowest  bid  for  paving  with 
asphalt  Center,  El  Dorado,  San  Joaquin,  California,  Mar- 
ked. Main  and  Channel  Sts.,  at  $135,432. 

BerktUy  Cal. — The  paving  of  Shattuck  Ave.  and  Cen- 
ter St  with  asphalt  is  reported  contemplated. 

'San  .Mateo,  Co/.— The  Barl)er  .Asphalt  Co.,  of  Los 
Angeles,  is  suted  to  have  secured  tbe  contract  for  pav- 
ing 2  mile*  of  asphalt  St*,   for  about  $100,000. 

Krm  Hatm,  Conn. — Bids  will  be  received  until  Aug. 
19  M  the  oflKe  of  C.  W.  Kelly,  City  Engr.,  for  con- 
suuuiug  a  cmsbed  stone  pavement  on  Carlisle  St.,  a 
hitnlilfaic  psvemcnt  on  Sute  St,  and  a  Haasam  pavement 
en  Oak  St 

Waltrbury,  Conn. — The  Legislature  is  stated  to  have 
pmimei  the  bill  authoririn^  tbe  issue  of  $200,000  street 
laipfosement  bonds  for  Waterbury. 

Ntm  Britain,  Conn. — ^TUs  dty  contemplates  building 
permanent  and  improved  pavement  on  several  streets  this 
year. 

'Jackionvill*.  Fid.— Philip  Priolean,  City  Engr.,  write* 
that  contracts  for  paving  (bids  opened  July  22)  have  been 
awarded  as  follows:  To  D.  M.  Baker,  Jacksonville,  Fla., 
for  Forsvth  St  with  Graves'  brick,  %i.i9'A  per  sq.  yd., 
and  to  Georgia  Eng.  Co.,  Augusta,  Ga.,  with  Augusta 
brick  on  Flonda  Ave.,  at  $1.55  per  sq.  yd.  There  will  b« 
approximately  24,380  sq.  yds.  of  paving,  9,992  lin.  ft. 
stone  carb,  and  52  circular  comer  stones  of  a  radius  of 
6  ft. 

Bid*  win  be  received  until  Aug.  26  by  the  Bd.  Pub. 
Wks.,  for  furni*1iing  material  and  paving  Adams  St.,  re- 
quiring about  6,060  »q.  yds.  vitr.  pavine  brick  or  blocks, 
2.576  lin.  ft.  stone  curbing,  etc  Philip  Priolean.  <3ty 
Engr. 


Rome  Ga. — ^Wc  are  informed  that  bids  will  probably  be 
called  for  in  about  4  mon^  for  paving,  to  cost  about 
$225,000.     Eorineer,  1.  S. 
McLin.  Pre*.  Bd.  Pub.  Wk 


called  for  in  about  4  months  ,-.    ,. ._.   ..    _ 

~     ■  .  N.  Hazlehurst,  of  Atlanta.     C.  E. 

Wks. 

'Freetort,  III, — G.  W.  Graham,  City  Engr.,  writes  that 
Wm.  Afcher,  of  Freeport,  tas  wcured  the  contract  for 
paving  Walnut  St.  (bids  opened  Tuly  25),  at  the  fol- 
lowing bid:  26.763  sq.  yds.  brick  paving,  $1.30;  14.- 
981  en.  yds.  exeav.,  30  cts.;  12,940  ft.  sandstone  curb, 
60  cts.:  7  intake*,  ea.,  $30;  3,600  sq.  ft.  cement 
walk.  It  ctt.;  450  ft  i5-in.  sewer,  90  cts.;  totel,  $48,- 
235.      Totals    of    other   bids:      M.    Ford,    Cedar    Rapids, 


of  Tipton  and  Clinton  Cos.,  will  receive  bids  at  the  Co. 
Court  House,  at  Tipton,  until  Aug.  19,  for  the  construc- 
la.,  $50,879:  Keys  &  McNamara,  La  Salle,  $53,891.  and 
J.    W.    Stuart,    Freeport,   $53,010. 

Bloomington,  III. — Bids  will  be  received  at  the  office  of 
E.  F.  Fauntz.  City  Engr..  until  .-\iik.  15.  for  4.000  s(i.  yas. 
bride  pavement  on  4  in.  concrete  base,  3,000  ft  curb 
and  gutter  and  3,500  ft.,    12,    15   and   18  in.   pipe  sewer, 

Chicago  III. — Bids  will  be  received  until  Aug.  13  by 
the  Bd.  Local  Improv.  (H.  S.  Dietrich,  Pres.)  for  con- 
structing cement  sidewalks  on  portions  of  numerous 
streets. 

SpringAeld.  Ill, — The  following  bids  are  reported  open- 
ed July  27  for  pavinff  with  asphalt  a  State  St.,  b  Wal. 
nnt  St.,  Barber  Asphalt  Paving  Co.,  Stock  Exchange 
BIdg.  a  and  b  $2.32;  Capita!  City  Concrete  Constr. 
Co.,    a    $1.86,   b   $1.90;    John    E.    Bretz,    a   and    b    $1.86. 

Muncie.     Ind. — It     is     stated  that     the     Bd.     of     )-ub. 

Wks.     will    soon    receive    bids  for    the    resurfacing     of 

Walnut  St  with  asphalt  and  paving  Adams  St.  with 
asphalt. 

South  Bend,  Ind. — It  is  reported  that  bids  will  be 
received  until  Aug.  13  by  the  Bd.  Pub.  Wks.  (W.  A. 
\(clcry.  Chmn.)  for  pavina  with  ^^ick  a  i>ortion  of 
Broadway  and  an  alley;  also  curbing  and  cement  walks 
on    Bartlett    St. 

Terre  Haute,  Ind. — It  is  stated  that  bids  are  wanted 
hy  the  Co.  Comrs,  until  Aug.  17,  for  constructing  4,730 
ft.  of  gravel  road  in  Otter  Creek  Township.  Jerome 
W.   Denehie,   Co.   Aud; 

Terra  Haute.  Ind.— The  Bd.  Pub.  Wks.  is  stated  to 
have  opened  bids  as  follows  for  paving  a  portion  of  5th 
Ave.  Foulkes-Forbes  Co.,  $15,300;  Roberts  &  Co., 
$14,900  and   Keegan   Bros.,  $17,500. 

Tipton,  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs. 
tion  of  a  gravel  road  on  the  line  between  Tipton  and 
Qinton  Cos.     J.  B.  Barrow,  Co.  Aud.,  Tipton. 

'Green  Castle.  Ind. — A  contract  for  the  construction 
of  5  miles  of  'gravel  road  on  the  county  line  is  stated  to 
have  been  awarded  to  Mahoney  &  Allen,  of  Green  Castle 
at  $17,300. 

Monticello,  Ind. — It  is  stated  that  the  comrs.  of  White 
Co.  will  ask  for  bids  as  soon  as  plans  and  specifications 
can  be  made  for  the  construction  of  16  miles  of  gravel 
road  in  Monon  Township. 

Huntington,  Ind. — It  is  stated  that  bids  will  be  re- 
ceived by  the  City  C\k.  unfil  Aug.  13  for  constructing 
brick  pavements  and  macadam  roadways  on  portions  of  4 
streets.     J.  B.  Vernon,  City  Engr. 

Iowa  City  la, — The  City  Council  is  stated  to  have 
passed  a  resolution  providing  for  the  paving  with  brick 
of  several  streets  at  a  probable  cost  of  $50,000. 

Clinton.  la. — Bids  will  be  received  until  Aug.  13  for 
construction  of  cement  walks  on  N.  2d  St.,  including 
2,000  cu.  yds.  grading,  2,430  ft.  curb,  38  yds.  wall  and 
.10,800  sq.  ft.  cement  walk.  Engineer,  Chas.  P.  Chase, 
of  Ointon.     H.  H.  Van  Meter,  City  Clerk. 

Fi,  Riley.  Kan. — Bids  will  be  received  by  Capt.  Wm. 
Whitman,  Q.  M.,  U.  S.  A.,  until  Aug.  14,  for  construc- 
ting' 7«o  lin.  ft.  macadam  road  and  for  furnishing  and 
delivering  where  directed  on  present  road  system  within 
this   post    approximately    2,500    cu,    yds,    of   crushed    rock. 

Greenshurg,  Ky. — L,  W,  Coakley,  Treas,  of  the  Green 
County  Turnpik^  Co.,  writes  that  the  date  of  opening 
of  bid's  for  constructing  a  pike  about  1 1  miles  in  length 
has  again  been  extended  from  Aug,   i   to  Aug,    i.-?. 

New  Orleans.  La. — The  bids  of  the  Concrete  Constr,  & 
Contr.  Co,  and  the  Barber  Asphalt  Paving  Co.,  Hermen 
P.ldg.,  are  stated  to  have  been  recommended  for  award 
for  paving  portion  of  Gravier  St.  with  granite  block,  at 
$ri.ii8,  and  Chestnut  St.  with  asphalt,  at  $5,892.  re- 
spectively. 

New  Orleans.  La. — The  Budget  Com,  is  stated  to 
have  decided  to  pave  the  following  streets:  University 
PI.,  Esplanade.  C)pelousa8  Aves.  and  S.  Pierce  St.  at 
a  cost  of  $97,300. 

Baltimore.  Md.^T)\p  following  bids  are  reported 
opened  July  31  for  paving  portions  of  a  Robert  St.  and 
b  Lombard  St.  Warren  Bros.  Co.,  Boston,  Mass.. 
bitulitchic.  a  $2.28  and  b  $2.42;  Maryland  Pavement 
Co..  63  Lexington  St.,  asphalt  blocks,  a  $2.35  and  b 
*2.5o:  Filbert  Paving  &  Constr,  Co,,  sheet  asih,ilt.  a 
$2,i_5  and  b  $2.35;  Patrick  Reddington,  325  St  Paul  St, 
vitrifTed  brick,  a  $2.15  and  b  $2.29,  (price  given  per 
sq.  yd.) 

'Saginaw,  Mich. — The  following  are  the  bids  opened 
on  Aug.  5  for  paving  Saginaw  St.;  Farrell  Bros.  & 
Algate.  $21,550  Cawarned  contract);  M.  E.  Fitzpatrick, 
$2,1,600;  S.  E.  Clark,  $21,600,  and  W.  H.  McKale,  $21,- 
850. 

Detroit,  Mich. — The  following  are  reported  to  be 
the  lowest  bids  onened  July  -^o  by  Comr.  Haarcr  for 
repaving  Brady  St. :  Jas.  Hanley,  40  Fort  St.,  at 
$15,1^1,  and  Lamed  St.,  Thos.  E.  (jurrie,  at  $9,267, 
Ferdinand    St.    with    cedar.    $9,618. 

Dundee.  M»c/i.— Bids  will  be  received  by  the  Council 
until  Aug.  20  for  about  i.i.ooo  sq.  yds.  brick  pavement 
and  necessary  curbing  and  drainage.  35  advertised  in 
Tbe  Engineering  Record.  Engineers,  The  Riggs  &  Sher- 
man Co.,  of  Toledo,   O. 

•.9/  Paul,  Aftfin.— The  Bd.  Pub..  Wks.  has  awarded 
the  contract  for  resurfacing  with  asphalt  a  portion  ot 
7th  .St.,  about  10,510  sq.  yds.,  to  ttie  Barber  Asphalt 
Paving  Co.,  of  Minneapolis,  at  $1.75  per  sq.  yd. 

Winona.  Minn. — The  City  Council  on  July  29  instruct'd 
the  City  Engr,  to  prepare  plans  and  specifications  for 
paving  Center  St,,  7  blocks,  and  Main  .St.,  5  blocks,  with 
vitr,  brick  block  and  stone  curb;  also  Alley  23,  original 
plot   (20x100  ft,). 

Bids  will  be  received  Aug.  19  for  macadamizing  Lafay- 
ette  St.   (2  blocks),  including  stone  curb  and  brick  gutter. 

'St.  Louis,  Mo. — The  Bd.  of  Local  Improvements  Is 
stated  to  have  awarded  contracts  as  follows:  Reeb 
Bros.,  for  paving  5  streets  at  $130,940  and  Hoeffken 
Bros.,  for  paving  and  sewering  2  streets  at  $73,882. 

Butte.  Mont. — The  paving  of  .V.  Main  St,  is  reported 
contemplated. 


Pembroke,  N.  H. — Bids  will  be  received  until  Aug. 
19  by  .\.  W.  Dean,  State  Engr.,  Concord,  for  grad- 
ing and  surfacing  with  gravel  about  5,000  ft.  of  Merri- 
mack   \'alley    Kd.,    in    Pembroke. 

*Kinzslat\d.  S.  J. — The  contract  for  laying  concrete 
walks  throughout  Kingslaiid  is  stated  to  have  been 
awarded  to  Reid  &  Wehrle,  at  $5,938. 

Jersey  City,  N.  J. — The  Bd.  of  Street  and  Water 
Comrs.  is  stated  to  have  adopted  specifications  for  the 
paving  of  a  portion  of  Van  Reypen  St.  with  asphalt. 

Camden,  N.  /.^Bids  will  be  received  until  Aug.  15 
bv  las.  E.  Hewett  Chmn.,  Finance  Com.  of  City  Coun- 
cil tor  $150,000  paving  bonds. 


Wildwood,  N  J. — ^Bids  will  be  received  until  Aug.  13 
by  the  Boro.  Street  Com.  (Evans  G.  Slaughter,  Chmn.), 
for  constructing  about  40,000  sq.  yds.  of  macadam 
streets    with    cement   gutters,      L.    M,    Rice,    Boro.    Engr. 

IVoodcliif  Lake,  N.  J. — Bids  will  be  received  until 
-Aug.  20  by  the  Mayor  and  Boro,  Council  for  maca- 
damizing Mill  and  Pascack  Rds,,  WoodclitT  Heights  Rd. 
and  Glen  Rd.,  in  all  about  12,849  ft.  H.  G.  Bering, 
"Jr.,    Boro.    Engr.,    Hillsdale. 

Etna.  N.  J. — Bids  will  be  received  until  Aug.  23  by 
the  Mayor  and  Boro.  Council  for  building  a  macadam 
road  known  as  Kinderkamack  Rd.,  a  distance  of  about 
6,132  ft.  H.  G.  Hering,  Jr.,  Boro.  Engr.,  Hillsdale; 
Jas.    G.    Hopper,    Boro.    Clk. 

Hoboken,  N.  /.—It  is  stated  that  bids  will  be  re- 
ceived by  the  City  Council  until  Aug.  28  for  repaving 
portions  of '  jd  and  Grand  Sts.  Jas.  H.  Londrigan, 
City    Clk.         -^ 

'Geneva,  N.  Y. — The  Bd.  of  Pub.  Wks.  on  Aug.  i  is 
reported  to  have  awarded  the  contract  for  paving  Cherry 
and  Lyceum  Sts.,  Elmwood  Ave.  and  Elmwood  PI.  to 
John  R.  Baxter,  of  Utica.  The  pavement  is  to  be  24  ft. 
wide  and  of  Metropolitan  block.  Contract  price,  about 
$41,840. 

New  York,  N.  Y. — Bids  will  be  received  by  J.  A.  Ben- 
sel,  Comr.  of  Docks,  until  Aug.  19,  for  furnishing  ma- 
terial, grading  and  constructing  pedestrian  approaches 
to  the  ferries  bet.  W.  22d  and  W.  23d.  Sts.,  and  for  ' 
granite  pavement  bet.  W.  rath  and  W.  14th  Sts.,  North 
River,  Boro.  Manhattan,  as  per  Contract  No.   1096. 

Bids  will  be  received  until  Aug.  22  by  the  Park  Bd. 
(Moses  Herrman,  Pres.)  for  furnishing  and  delivering 
50,000  Belgian  blocks  (No.  i,  1907)  for  parks,  Boro. 
Bronx. 

Hudson,  N.    K.— See  "Water." 

Syracuse,  N.  Y. — ^Bd.  of  Contract  and  Supply  is  stated 
to  have  opened  bids  July  22  for  paving  a  portion  of  Plum 
St.  Fred  J.  Baker,  Johnsonburg  block  with  sandstone, 
$'5,313;  same  block  with  cement  curbing,  $16,193;  Cen- 
tral City  Paving  Co.  .Johnsonburg  block  with  sand- 
stone curbing,  $16,190;  same  block  with  cement  curbing, 
$17,400, 

Lockport,  N.  Y. — The  Bd.  of  Supervisors  is  stated  I0 
have  voted  to  improve  the  extension  of  Griswold  St.  5^ 
miles  in  length  at  a  cost  of  $72,000. 

Long  Islcuid  City,  L.  I.  N.  Y. — Kds  will  be  received 
by  Jos.  Bcrmel,  Boro.  Pres.,  until  Aug.  15,  for  regulating 
and  grading  the  Boule.  from  Webster  Ave.  to  Broadway. 
Engineer's  estimate:  555  cu.  yds.  of  rock  excava.,  4,865 
cu.  yds.  earth  excava.,  300  lin.  ft.  24.in.  iron  drain  pipe 
in  place;  also  same  time  and  place  for  furnishing  and 
delivering  to  the  Bureau  of  Highways.  Boro.  Queens. 
3,'3oo  broken  stone  of  trap  rock,  size,  i}4  in,  and 
1,500  cu,   yds,   trap  rock  screenings. 

'Rochester.  N.  Y. — The  Bd.  Contract  and  Suoply  is 
stated  to  have  awarded  the  contract  for  paving  Driving 
Park  Ave.  to  T.  C.  Lauer  &  Sons  Co.,  for  $31,770. 

Syracuse,  N.  Y. — The  Bd.  Contract  and  Supply  is 
stated  to  have  opened  bids  as  follows  for  paving  a  por- 
tion of  Green  St.  Warncr-Quinlan  Co.,  438  S,  Salina 
St  (4  bids)  $14,889  to  $15,574,  Saml.  Bown,  $16,424  and 
Central   City   Paving   Co,,   $15,613. 

'Harrison,  N.  Y. — R,  T,  Shore,  Town  Clk,,  writes 
that  the  contract  for  grading  and  macadamizing  Under- 
bill, Harrison  and  other  streets,  (bids  opened  July  24) 
has  been  awarded  to  John  Twinane,  of  White  Plains,  for 
$7,872, 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Aug,  21  liy 
Bird  S.  ("oler,  Boro.  Pres.,  for  naving  and  repairing 
portions  of  Bushwick  and  Denton  Pa,,  Driggs  and  Mor- 
gan Aves.,  Boerum,  Box,  Dupont,  Eagle,  Granite  and 
Guernsey  Sts,,  laying  sidewalks  on  87th  and  71st  Sts,,, 
and  constructing  cement  concrete  sidewalks  on  various 
streets.  Engineer's  estimate:  24,345  sq.  yds.  asphalt 
pavt.,  2,330  sq.  yds.  iron  slag  blk.  pavt.,  with  cement 
joints;  2,320  sq.  yds.  granite  blk.  pavt.,  with  tar  and 
gravel  joints;  2,940  sq.  yds,  nicdina  sandstone  pavt,,  with 
^cment  joints;  24,900  sq,  ft,  cement  sidewalk;  97,488  sq, 
ft,  cement  concrete  sidewalk;  4,471  cu.  yds.  concrete; 
18.660   lin.   ft   new  curbs,   etc. 

Brooklyn,  N.  Y. — The  following  are  the  bids  opened 
on  Aug.  I  by  Moses  Herrman,  Pres,  Park  Bd,,  N.  Y. 
City,  for  furnishing  materials  and  construct- 
ing complete  asphalt  tile  walks  in  (a)  Lincoln  Terrace, 
,-!6,23o  ft,  and  (b)  Amcrsfort  Park,  28,660  ft,,  Boro,  of 
Brooklyn;  (c)  totals:  Continental  Asphalt  Paving  Co., 
a  and  b  2y'/i  cts.,  c  $17,84?;  the  Hastings  Pavt.  Co.,  a 
26  cts.,  b  zs'A   cts.,  c  $16,728. 

The  lowest  bid  opened  on  Aug.  i,  by  Moses  Herrman, 
Pres.  Park  Bd.,  N,  Y,  City.,  for  furnishing  materials 
and  laying  cement  sidewalks  around  Sunset  Amersfort, 
Fulton,  Bedford  and  Irving  Square  Parks,  Boro.  of 
Brooklyn,  in  all  about  75,864  sq.  ft.,  was  submitted  by 
Walter  L.  Castle,  at  15,  1554  and  16  cts.  per  sq.  ft.; 
total  ,$11,769.  Totals  of  other  bids:  Donacci  &  Vincelli 
Contr.   Co..  $12,518,  and   C^as.    Cranford,   $12,195, 

*Cha9,  Cranford,  44  Court  St.,  has  secured  the  con- 
tract for  regulating,  grading,  curbing,  sodding  parks 
and  laying  sidewalks  on  Ocean  Ave.,  from  Ave.  G 
to  Ave.  H,  and  from  Ave.  I  to  Kings  Highway  (bids 
onened  Tuly  ?i)  by  Bird  S.  Coler  Pros..  Brooklyn  Boro., 
at  the  following  bid:  8,080  lin,  ft.  new  curb,  in  con- 
crete, $1;  990  cu.  yd.  earth  excav.,  40  cts.;  3,220  cu. 
yds.  earth  fill,  20  cts.;  12,960  lin.  ft  concrete  curb 
around  parking,  30  cts.;  39,910  sq.  ft.  cement  sidewalk, 
14  cts.;  5j440  sq.  yds.  sod  for  parking  40  cts.;  total, 
$22,039.     Totals   of   other   bids:    James   (Juinn,   Jr.,    1483 
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Ave.  A,  N.  Y.  City,  $26,147;  Danl.  Douglass,  :22 
Logan  St.,  Brooklyn,  $271210;  Bracken  McAveney  Co., 
foot  6th  St.,  Brooklyn,  $23,193;  N.  Schneider's  Sons 
Co.,  144  2ist  St..  Brooklyn,  $24,596;  Bonacci  &  Vin- 
celll  Contracting  Co.,  672  Degraw  St.,  Brooklyn,  $23,- 
7JI. 

Lima,  O. — It  is  stated  that  bids  will  be  received  tintil 
Aug.  13  by  the  Bd.  ^Pub.  Service  (L.  L.  Crumrine,  Secy.) 
for  paving  with  vitr.  brick  or  macadam  a  portion  of  S. 
Broadway. 

Cincinnati,  O.— The  Bd.  of  Public  Service  is  stated  to 
have  approved  plans  for  the  boulevard  to  connect  Bunnet 
Woods  and  Eden  Parks  at  a  probable  cost  of  $85,000. 

It  IS  stated  that  the  Madison  Road  is  to  be  resur- 
faced   with    macadam    at    a    cost    of    $21,000. 

City  Engineer  Danenhower  is  reported  to  have  esti- 
mated the  cost  of  improving  a  portion  of  Ehrman  Ave. 
at   $15,711. 

Celina,  O. — It  is  stated  that  bids  will  be  received  until 

Aug.  17  by  G.  A.  VVeis,  Co.  Aud.,  for  $28,500  and 
$22,000  pike  bonds. 

Ottawa,  0. — It  is  stated  that  bids  will  be  received  un- 

■   til    Aug.    17    by    the    Bd.    Co.    Comrs.,    for    constructing 

stone   roads   in   3   townships.     J.   G.   Maidlow,    Co.    Engr. 

Sandusky,  O. — Bids  will  be  received  until  .Aug.  20  by 
B.  J.  McGory,  Clk.  Bd.  Pub.  Service,  for  grading,  curb- 
ing and  paving  portions  of  Osborne,  Lawrence,  Wash- 
ington  and    Monroe   Sts. 

Barberton,  O. — The  City  Engineer  is  stated  to  have 
completed  estimates  for  paving  portions  of  several  streets 
for   $25,000. 

'Chu-innali.  O.— Tbe  County  Cmrs.  are  stated  to  have 
awarded  contracts  for  street  improvements  on  July 
30  as  follows:  J.  Ruehl  &  Bro.,  Atlas  Bank  Bldg., 
Colcram  pike,  from  corporation  line  to  Mt.  Airy,  $41,- 
120;  Harrison  pike,  from  East  Miami  road  to  State 
St.  in  Harrison  O.,  to  W.  S.  Nugent,  $47,585;  Hamil- 
ton pike,  from  North  Bend  Road  to  Mt.  Healthy,  to  O. 
E.    Robinson    4647   Hamilton    Ave.,    $11,351. 

'Yoiingstown.  O. — The  Bd.  Pub.  Service  is  stated  to 
have  awarded  the  contract  for  repaving  E.  Federal  St.  to 
.las.   McCarron,  of  Youngstown,  at  $9,187.  ' 

Dayton.  O. — Bids  will  be  received  until  Sept.  3  by 
Edw.  Phillips,  City  Aud.,  for  $12,500  bonds  for  the  pur- 
pose of  providing  money  for  the  improvement  of  Stewart 

Mt.  Gilead.  O.—U  is  stated  that  bids  will  be  received 
until  Aug.  23  by  W.  C.  McFarland,  Co.  Aud.,  for  con- 
structing  the   Climax    Free   Turnpike. 

Portland,  Ore. — The  paving  of  Grand  Ave.  with  bitu- 
minous macadam  is  reported  contemplated;  estimated  cost, 
$32,986. 

'Jenhintown.  Pa. — The  Town  Council  is  stated  to  have 
awarded  to  Bolger  &  Cummins,  of  Germantown.  the  con- 
tract for  2,780  lin.  ft.  macadam  streets,  500  lin.  ft.  of 
brick  paving  throughout  Jenkintown,  for  $8,022.  Bids 
opened  July  29. 

*Nanticoke  Pa. — The  contract  for  paving  with  Porter 
brick  Espv  St.  is  stated  to  have  been  awarded  to  Jas. 
Badman,    for  $5,930. 

^Washington,  Pa. — The  State  Highway  Dept.  at  Har- 
risburg  is  reported  to  have  awarded  the  contract  for 
paving  the  road  through  West  Waynesburg  to  Patrick 
Fidge,  of   Pittsburg,   for  $21,250. 

^Lancaster,  Pa. — J.  N.  Fritchey  &  Son,  Manetta  and 
Rice  Avea.,  are  stated  to  have  secured  the  con- 
tract for  paving  Center  Sq.  and  two  squares  on  N. 
Queen   St..   at  $2.69  per,  sq.   yd.   for  Mack  block. 

Pittsburg,  Pa. — Bids  will  be  received  until  Aug.  26 
by  the  Bd.  Co.  Comrs.  for  constructing  the  Perrysville 
Plank  Rd.  Ross  Township,  about  1.8  miles;  also  the 
Homestead  and  Duquesne  Rd..  Mifflin  Township,  about 
5j^  miles.  Gto.  T.  Barnsley,  Co.  Road  Engr.,  26  Court- 
house;   F.    P.    Booth,   Co.    Comp. 

Smethport,  Pa. — Bids  will  be  received  by  W.  G.  Holder, 
Town  Clk.,  until  Aug.  29  for  about  22,056  sq.  yds. 
paving,  as  advertised  in  The  Engineering  Record. 

Jacksboro,  Tenn.- — Bids  will  be  received  until  Sept.  2  by 
the  Co.   Road  Comrs.  for  $100,000  road  bonds. 

Galveston,  Te.v. — The  following  bids  are  reported  opened 
July  29  by  County  Auditor  Murch  for  paving  with  brick 
9,610  sq.  yds.  of  the  County  Seawall  Boule. :  Kelso  & 
Vautrin,  $1.60  per  sq.  yd.,  and  Wm.  Lucas,  $1,645^  per 
sq.  yd. 

'Norfolk,  Va. — The  Bd.  of  Control  is  stated  to  have 
awarded  the  contract  for  as[)haU  paving  portion  Marshall 
Ave.  to  Barber  Asphalt  Paving  Co.,  at  $2.08  per  sq.  yd. 

'Tacoma,  Wash. — Contracts  for  paving  (bids  opened 
July  31)  have  been  awarded  as  follows:  To  Independent 
Paving  Co.,  for  L.  I.  D.  No.  330  for  $141,877,  and  the 
Barber  Asphalt  Paving  Co.,  for  L.  I.  D.  No.  325,  for 
$41,800. 

'Seattle,  Wash.— The  State  Highway  Bd.  is  stated 
to  have  awarded  the  contract  for  constructing  a  road 
from  Riverton  Drawbridge  in  King  County  to  the  Ta- 
coma   Bridge   Co.,   at   $29,751. 

Olympia,  Wash. — It  is  reported  that  bids  will  be  re- 
ceived by  J.  M.  Snow,  Secy.  State  Highway  Comn., 
until  Aug.    16  for  constructing  State  Road  No.  3. 

Shawano,  Wis. — The  lowest  bid  opened  July  29  by  the 
Com.  on  Streets  and  Sidewalks  is  stated  to  have  been 
submitted   by   Chris  Johnson,   of  Oshkosh,  at  $18,921. 

Fond  du  Lac.  Wis. — It  is  stated  that  macadam  is  pro- 
posed  on    Park  "Ave.,   with   granite  top. 

The  Bd.  of  Pub.  Wks.,  it  is  reported,  has  been  author- 
ized to  ask  bids  for  brick  paving  on  4th  St.  from  Main 
to  Everett  .Sts.,  and  3d  St.  from  Main  to  Marr  Sts. ; 
also  for  tar  macadam  on  Follett  St.  from  Amory  to  Doty 
Sts. 

'Appleton,  Wis.—'E.  L.  Williams,  City  Clk.,  writes  that 
the  contract  for  brick  paving  (bids  opened  July  26)  has 
been  awarded  to  Hackworthy  Constr.  Co.,  Appleton,  for 
$73,259- 

Janesville,  Wis. — It  !s  stated  that  bids  will  be  received 
until  Aug.  23  by  the  Street  Assessment  Com.,  (S.  B. 
Heddles,  Chmn.)  for  paving  with  macadam,  a  portion  of 
St.   Lawrence  Ave. 
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*OshkoJh,  Wis. — It  is  Stated  that  bids  will  be  received 
by  the  Bd.  Pub,  Wks.,  until  Aug.  17,  for  paving  with 
asphalt  a  portion  ot  Church  St. 

IVinnipeg,  Man.— The  Bd.  of  Wks.  is  stated  to  have 
decided   to   pave   a   portion   of    Nena    St.,    at   $46,952. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes   Arranged   Alphabetically   by   States, 

Hebcr,  Ark. — W.  H.  Horton  is  reported  to  have  se- 
cured a  franchise  for  an  electric  light  and  heating  plant 
for    Kebt^r. 

Nezvport,  Ark. — The  City  Council  is  reported  to  be  in 
favor  of  establishing  a  municipal  lighting  plant  at  this 
place. 

Cottonwood,  Cal. — ^Jas.  Barjy  and  Chas.  Tozer  are 
reported  interested  in  a  company  about  to  be  formed 
here  for  electrical  purposes.  They  propose  to  orocure 
a  dam  site  at  Beegum,  Cal.,  on  Beegum  Creek,  and 
have  filed  application  for  10,000  miner's  inches  of 
water. 

Pasadena,  Cal. — C.  C.  Glass,  Mgr.  of  the  Municipal 
Electric  Light  plant,  is  reported  to  have  submitted  to 
Mayor  Early  a  report  on  an  underground  distributing 
system.  He  estimates  the  cost  at  $72,744  to  install 
coriduits  for_  electric  light  work  in  the  fire  district, 
which    comprises    the    business    section    in    general. 

San  Jose,  Cal.— J.  A.  Belloli  is  reported  to  have  peti- 
tioned the  Bd.  of  Superv.  for  a  franchise  along  the 
roads  of  Santa  Clara  County  for  the  transmission  of 
power    from   Milpitas    to   Alviso. 

Los  Angeles,  Cal. — ^Preliminary  surveys  are  reported 
as  being  made  by  the  Pacific  Light  &  Power  Co,  (E. 
A.    Beck.    Supt,    Los    Angeles),    tor    a    power    plant    in 

San   Gabriel    Valley. 

Napa,  Cal.—The  Bd.  of  Superv.  has  granted  D.  L, 
Beard  a  franchise  to  maintain  and  erect  poles  ad  wires 
over  the  county  for  the  transmission  ot  electric  light 
and  power. 

San  Jose,  Ca/.— The  Daniels  Flat  Water  &  Power  Co. 
is  reported  incorporated  with  a  capital  of  $1,000,000. 
The  principal  place  of  business  will  be  San  Tose,  the 
works  being  located  in  Tuolumne  County.  The  company 
proposes  securing  and  holding  of  water  rights  and  con- 
structing and  maintaining  electric  railways  and  light  and 
power  plants.  Directors,  Wm.  Bogen  and  L.  E.  Hanchett, 
of  San  Jose,  and  F.  J,  Koster,  W.  H.  Metson  and  L. 
W,  Smith,  of  San  Francisco. 

Redding,  Cal. — The  stockholders  of  the  Pacific  Power 
Co.  (A.  A.  Martin,  Gen.  Mgr.)  are  reported  to  have 
voted  to  appropriate  $30,000  for  the  completion  of  work 
and  a  line  into   Red   Bluff. 

Colorado  Springs,  Colo. — The  Colorado  Mining,  Land 
&  Power  Co.  is  reported  incorporated  to  manufacture 
and  generate  electricity  and  gas,  operate  trolley,  tele-  ' 
graph  and  telephone  lines,  build  smelters,  reservoirs  and 
construct  irrigation  ditches  in  El  Paso,  Grand,  Garfield, 
Boulder,  Mesa  and  Weld  Counties.  Incorporators:  Wm. 
M.  Hagir,  John  T.  Carey  anad  Alfred  S.  V.  Carpenter, 
of   Colorado    Springs. 

New  Britain,  Conn. — The  amendment  to  the  charter 
of  the  Stanley  Works,  by  which  that  company  is 
empowered  to  increase  its  capital  stock  from  $1,500,000 
to  $3,000,000,  to  dam  the  Housatonic  River  in  Kent, 
to  erect  a  power  plant  there,  and  to  erect  poles  and 
string  wires  from  that  town  to  New  Britain,  so  that  its 
factory  may  be  operated  by  electricity,  was  passed  in 
the    State    Senate    on    July    24. 

Lake    City,    Fla. — John    D.    Carley    is    reported    to    be 

preparing  to  develop  the  water  power  of  Suwanee  River 
near    Lake    City. 

Douglas,  Ga. — The  following  machinery,etc.,  will  be  in- 
stalled at  the  municipal  electric  light  plant  at  an  early 
date:  A  200  kw.  ac.  generator,  2,200  volts,  60  cycles,  3 
ohase;  a  250  h.  p.  corliss  or  four-valve  engine;  a  100 
h.  p.  Cole  boiler;  a  12H  kw.  d.  c.  1^5-volt  generator;  a 
i2-in.  artesian  well;  an  air  compressor.  Ingersoll  Rand 
and  extensive  line  improvements  and  day,  circuit.  L,  M. 
Alford,  Mgr. 

Ma*'seille.i.  III. — W.  D.  Boyce.  of  Marseilles,  is  re- 
ported interested  in  the  construction  of  a  water  power 
plant  for  the  purpose  of  supplying  electricity  in  Ottawa, 
Morris   and   other   towns. 

Mt.  Carroll,  III.— The  Mt.  Carroll  Elec.  LiRht  Co.  (j. 
W.  Webb,  Mgr.)  contemplate  constructing  new  pole  lines 
and  possibly   addition   of   a    small    water   power   plant. 

Pana.  III.— The  Pana  Gas  &  Electric  Co.  (H.  D.  Lara- 
bee,  Mgr.)  propose  installing  a  new  generator  and  to 
replace  one  engine  and  generator  by  direct  connected  set. 

Henry,  III. — Separate  bids  will  be  received  by  the 
Bldg.  Com.,  (Peter  Merdian,  Secy.)  or  Rev.  L.  Zum- 
buehl,  until  /\ug.  16,  for  installing  steam  heating  plant 
with  pipes  and  radiators  complete,  in  a  brick  church, 
1 10x40  ft; ;  also  electric  wiring  and  furnishing  and  in- 
stalling electric  light  fixtures  in  same. 

Bloomington,  III. — Bids  will  be  received  until  Aug. 
14,  by  Harry  Rhoads,  City  Clk.,  for  installing  surface 
condenser  for  the  electric  light  plant  to  take  care  of 
12,000  lbs.  steam  per  hour,  to  be  bronze  fitted,  and  not 
less  than  15-in.  stroke,  and  to  be  erected  ki  complete 
running  order,  including  foundations  and  piping.  A.  T. 
Maltby,  Consulting  Engr.,  803  Great  Northern  Bldg., 
Chicago. 

*Princeion,  Ind. — We  are  informed  that  the  Practical 
Gas  Constr.  Co.,  of  North  Chicago,  111.,  has  secured  the 
contract  for  constructing  an  artificial  gas  plant  for  the 
Consumers'  Gas  &  Light  Co.;  cost  reported  to  be  about 
$60,000. 

Peru,  Ind. — The  Peru  Chemical  Gas  Co.  is  reported 
incorporated  to  construct  and  equip  an  artificial  gas 
plant.      J.    O.    Cole,    Wm,    Hart,    and    J.    T.    Armitage,    ■ 

are   the   directors. 

Lowell,  Ind. — Clifford  Wiley  is  reported  to  have 
purchased  the  local  electric  light  plant.  The  new  owner 
will  install  a. new  plant,  and  the  Lowell  Light  &  Power 
Co.    will   be   the   name   of  the   new   company. 

Hagerstown,  Ina. — It  is  stated  that  an  election  will 
soon  be  held  to  vote  on  purchasing  the  local  electric 
light  plant.  If  same  is  purchased  it  will  be  enlarged 
and    improved. 
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Davenport     la. — A    permit    is    reported    to    have    been 
issued   to   the    Independent   Light   &    Power    Co,    for    the 
erection   of  a   2-story  brick  power   plant   in   the  west  end 

of   city. 

Pittsburg,    Kan. — See   "Business   Buildings." 

Ft.  Leavenworth,  Xan.— Bids  will  be  received  until 
Aug.  15,  by  Capt.  J.  E.  Normoyle,  Q.  M.  U.  S.  A.,  for 
electric  wiring  Sherman  Hall  and  .\nnex  at  this  post. 

Pocomoke    City,    Md.—The  Stevenson    Electric    Light 

Co.    (R.   F.   Stevenson,  Mgr.)  expect   some  time  this  fall 

to    install    a    i  oo-h.-p.    boiler  and    a    2  5-k w.    direct-con- 
nected  unit. 

Cambridge,  Md.— The  Bd.  of  Comrs.  of  Cambridge, 
is  reported  to  have  granted  an  electric  franchise  to 
John  H.  Burgess,  Jr.,  and  W.  H.  Medford.  represenUng 
Baltimore  capitalists.  The  franchise  is  for  30  years, 
renewable  for  tTie  same  length  of  time  with  an  op- 
tion  of  purchase   by   the  town   in    15   years. 

L'Anse.  Mich.— It  is  reported  that  C.  D.  Shea,  City 
Recorder,  will  receive  bids  until  Aug.  14  for  construct- 
ing a  water  power  plant.  E.  P.  Burch,  Engr.,  Minne- 
apolis,   Minn. 

Wyandotte,  MtcA.— Jas.  G.  Pinson,  City  Clk.,  writes 
that  the  citizens  voted  July  29  to  issue  $20,000  bonds  for 
improving    electric    light    plant. 

Dawson,  Minn. — The  village  of  Dawson  will  receive 
bids  on  a  combined  water  works  and  electric  light  plant 
until  Aug.  20-  estimated  cost,  $28,000.  Engineer,  Oscar 
Claussen,   of  St.   Paul. 

Billings,  Mont. — Press  reports  that  that  Yegen  Bros.. 
of  Billings,  will  begin  at  once  construction  of  an  electric 
light  system  to  furnish  light  and  power  to  residents  of 
Billings.  At  a  recent  meeting  of  City  Council  permission 
was  granted  to  the  firm  to  place  poles  and  string  wires 
in  the  principal  fSoroughfares. 

Camden,   N.   J. — See   "New    Industrial    Plants." 

Newark,  N.  J. — Bids  will  be  received  until  Aug.  23 
by  the  Special  Com.  on  Electric  Lighting  of  the  Common 
Council  for  furnishing  and  installing  an  electric  light 
plant  in  City  Hall  to  include  the  following:  3  engines 
and  3  electric  generators,  steam  piping,  etc.,  switchboard 
instruments,  wiring,  etc.,  foundations  and  masonry;  en- 
tire equipment.  Jas.  M.  eymour,  Consulting  Engr.i  51-5 
Lawrence    St.,    Jas.    F.    Connelly,    City    Clk. 

*Jersey  City,  N.  J. — The  Bd.  of  Freeholders  is  re- 
ported to  have  on  Aug.  i  awarded  to  Reis  &  O'Donovan, 
1 1 23  Bwav.,  New  York,  N.  Y..  contract  for  electric 
light  wiring  of  new  almshouse,  at  $2,280.  and  contract  for 
electric  light  and  gas  fixtures  to  Ferdinand  Fleshauer, 
of  West   Hoboken,    for   $2,400. 

Silver  City,  N.  M. — A..  D.  Coleman,  Electrical  Engr., 
1608  Amsterdam  Ave,,  New  York.  N.  Y.,  in  care  of 
Trimfidi.  writes  that  the  Forest  Power  Co.^  of  which 
D.  E.  Woods  is  pres.,  will  construct  an  electric  plant,  to 
cost  about  $250,000. 

Newburgh,  N.  Y. — The  Newburgh  Electric  Light, 
Heat  &  Power  Co.,  is  reported  to  nave  petitioned  the 
Pub.  Service  Comn.  at  Albany,  for  permission  to  issue 
$250,000  additional  stock,  to  be  used  to  improve  its 
electric  light  plant  and  perfect  the  line  to  Pough- 
keepsie. 

'Tonawanda,  N.  Y. — The  Tonawanda  Power  Co.  is  re- 
ported to  have,  on  July  30,  secured  the  contract  for 
lighting  the  city  with  electricity,  at  $57.50  per  lamp  pe( 
year. 

West  Point.  N.   Y. — See  "Miscellaneous." 

West  Point,  N.  Y. — Bids  will  be  received  by  the  Quar- 
termaster, U.  S.  M.  A.,  until  Aug.  26,  for  furnishing 
and  installing  an  electrical  distributing  and  street  light- 
ing system,  as  advertised  in  The  Engineering  Record. 
Proposals  from  manufacturers  of  electric  cables  only 
will  be  considered. 

*Elmira,  N.  Y. — Chas.  Georgia,  of  Elmira,  is  reported 
to  have  secured  the  contract  for  installing  the  electnc 
equipment  in  the  foundry  of  the  La  France  Fire  En- 
gine  Co.,  on  the  south  side. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  John  H. 
O'Brien^  Comr.  Water  Supply,  Gas  and  Electricity,  New 
York  City,  until  Aug.  15  (readvertisement)  for  fur- 
nishing, installing,  maintaining  and  reserving  for  the 
use  ^  of  high-pressure  fire  service,  all  apparatus  and 
equipment  necessary  for  generating  and  transmitting 
1.830  kw,  of  3-phase,  6,600  volts,  25-cycle  electric  powei, 
and  furnishing  and  delivering  this  power  under  terms 
of  this  contract  "to  Aug.  15,  1908,  at  each  of  the  high 
pressure  fire  service  pumping  stations,  located  in  the 
Boro.  of  Brooklyn,  at  Furraan  and  Joralemon  Sts.,  and 
at    Willoughby    and    St.    Edwards    Sts.,    respectively, 

BtackweW s  Island,  N.  Y. — Bids  will  be  .  received 
until  Aug.  22  by  Robert  W.  Hibberd,  Comr.  Pub. 
Charities,  N.  Y.  City,  for  materials  and  labor  re- 
quired for  complete  conduiting,  electric, wiring,  and  all 
other  work  in  connection  with  installation  of  a  com- 
plete electric  lighting  and  power  systfltn  for  all  build- 
ings and  grounds  under  jurisdiction  of  Dept.  of  Pub. 
Charities,  and  comprising  the  New  York  City  Home 
for  Aged  and  Infirm,  Blackwell's  Island,  Boro.  of  Man- 
hattan. 

New  York,  N.  Y. — Bids  will  be  received  by  John  H. 
O'Brien,  Comr.  Water  Supply,  Gas  and  Electricity, 
until  Aug.  ^  15  (readvertisementl  for  furnisning.  in- 
stalling, maintaining  and  reserving  for  use  of  high- 
pressure  fire  service,  all  appar.it  is  and  eriuipment  neces- 
sary for  generating  and  trans.iitttin.;  .?,2';(i  kw.  of  3- 
phase,  6,600  volts,  25-cycle  power,  under  terms  of 
rontrtict  to  Aug.  15.  igo8.  at  each  of  the  high-pressure 
fire  service  pumping  stations,  located  in  the  Boro.  Man- 
hattan, at  Oliver  and  South  Sts.,  and  at  Gansevoort 
and  West  Sts.,  respectively;  also  same  date  and  place 
for  furnishing  electric  current  for  lighting  and  power 
purposes  to  tne  equipment  owned  by  the  city  now  in- 
stalled or  to  be  installed  on  the  Williamsburg  Bridge, 
for  the  terms  from  Aug.  15  to  Dec.  31,  both  inclu- 
sive   in    the    Boro.    of    Manhattan. 

Rochester,  N.  Y. — The  Bd.  of  Superv.  is  reported^  to 
have  passed  a  resolution  authorizing  the  Purchasing 
Agent  to  procure  bids  for  the  construction  of  a  lighting 
plant  for  the  court  house,  at  a  cost  not  to  exceed  $7,900, 


*  Items   marked  thus  give  the  names  of  parties  awarded  contracts. 
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'Mrngm  FrnUt.  If.  K.— TW  S»«ie  Re»rrv»tioo  CoaB. 
H  iMMMUd  to  kanrc  oa  Aoc-  i  awankd  contract  for  con- 
■Uaiuwi  of  baktiu.  (TMOB  on  «atc  lands  in  this  citr 
to  tke  F.  P.  Uttle  Ekctrinl  Co.,  of  Bnffalo,  for  $13,731'. 
is   to  W    rirplwtd    wtdria   90   dajr*. 

M*ml»m  X.  C. — Bidt  will  be  r««evcd  until  Aug.  15 
kr  W.  E.  GarAcr.  Maj«r,  for  $75,000  improvement 
fcMtda  to  W  iatacd  for  water,   aewer  and  li(hting. 

Kmgt  Hi  ■■!■■.  ff.  C. — The  dtixcas  are  reoorted  to 
ho««  ««(rd  to  inae  $50,000  bonds  for  water  works  and 
am  dectric  Ucht  plant. 

W—iTii«.  O.— Bids  win  be  reccmd  by  the  Bd.  of 
PkkSc  Scrricc  watO  Ao^  13  for  fainiihiin  materials  and 
Ubor  far  tke  followia^  items:  Sand  p— rJ-f  driven  wdls: 
plaeiac  nop  rahrcs  in  branck  Mca  of  driven  wdls: 
■  MJat  Sirica  wds:  poa^  ail  and  kooae  for  centrifugal 
paapa:  two  ^oee,eao.calkia  da97  (not  doty,  as  previouslT 
itaM)  ceatnfotal  or  taikiac  pomps  to  work  aninst  70- 
ft.  kaad.  aad  water  caaacclioas;  two  100  h.-p.  alternating 
trie  motors^  aad  starting  devices;  electric  pole 
ft.  loav;  tarnishing  and  laying  24'in.  water 
Engineer.  John  W.  Hill,  First  Natl. 

a 

T*ltd».    O. — It    is    suted    that    bids    will    be    received 
by   the    Bd.   of  Co.    Coorv    until   Aug.    14    for   impro%'- 
poitioa    of    FVUins   Ave.;    also    until    Aug.    19    for 
draiaiaf    ana    mararlsiaiiiiig.       D.    T.    Davies. 


r..  Co.  Aad. 

£lyna,  O. — The  Byrta  UilHat  ft  Power  Co.  (G.  H. 
AcsmU.  Pm.)  writes  that  it  baa  just  completed  specifi- 
oaliooa  for  the  following  madtiaery  to  be  installed:  One 
aaa  k.p'.  water  turbine,  one  irs-kw.  generator,  one  175- 
kA,  ns  engine,  all  direct<onnected 

n  n  reported  that  the  city  of  Elyria  will  shortly  vote 
aa  (Mine  $75,000  bonds  for  the  erectioa  of  a  municipal 
cncmc 


Maum  (P.  O.  Hejt  MUttin).  O.— Bids  will  be  re- 
ceived until  Sept.  16  by  Tohn  Coites,  Clk.  Village  of 
Mihoa,  for  lighting  said  rillase  with  30  arc  lights  and  a 
lew  iacandcscent  dusters.  Successful  bidders  will  be 
givca  franchise  and  commercial   light   privileges. 

ili»HW.  O.—O.  T.  Castor.  Village  Clk.,  writes  that 
bids  for  bood^  also  censtroction  of  electric  light  plant, 
win  be  opened  oa  Anc.  <7  hy  Village  Council. 

'Ctlmmbm,     O. — The    Trus.    of    the    Columbu*     State 


Hospital,    CO    July    30    are    reported    to    have    awarded 

'      t   to  the   Electric   Supply  ft   Constr.    Co.,    for 

a  dyaama,   switchboard    and   additional    wiring,    for   $7,- 


tho  coatract 


3ectric   Supply  ft   Constr.    Co.,    for 

_    _, d    and    additional    wiring,    for    $7,- 

aoe,  aad  a  contract  for  a  cement  floor  ana  pipe  con- 
daits  in  the  main  building  to  the  Blakeslee  Concrete 
Bfack  ft   Machine   Co.,    for   $5,759. 

•The  Bd.  of  Pub.  Service  is  reported  to  have  ap- 
aioiul  tke  coelract  with  the  Allis-Chalmers  Co.,  of 
Ifilwadtee,  Ws..  for  a  turbo-generator  for  the  muni- 
cipal electric   Bght   plant. 

Chmitt.  Okta. — The  Cherokee  Light.  Ice  ft  Power 
Co.  is  reported  incorporated  with  a  capital  of  $50,000 
ky  E.  T.  Carpenter.  J.  W.  Howard  and  others. 

Gutkrie,   Oktm. — The   City   Council   is   reported   to   have 
'    a    franchise   to   the   Guthrie    Gas    Light   ft    Fuel 


Cttrngt  Gnrt..  Ort. — The  electric  light  plant  of  the 
WioiaaBetle  Valley  Co.  at  Cottage  Grove  is  reported  to 
have  beca  destroyed  bv  fire;  loss  about  $20,000;  Russell 
Wdck,  Ugr.,  Ei«ene.  Ore. 


Psa— «.— Bids   will    be  received   bv   D.    W.    Ross,   the 
Gen.    Pnrckasiag  Oficer.    Isthmian    Canal    Comn.,    Wash- 
D.    C...    nntil    Au|(.    12,    for    furnishing  sanitary 
soil   pipe   and   fittings,   railway  water  tanks   sod 
~    D  C.   Engine  and  dynamo,  switchboard,  shop 
aotive    springs,    governors,    electrical    fix- 

katteries.    wire,    hand    drills,    galvanized- 

iraa  foofiac  etc.  as  per  areolar  No.  38a. 

PUUkirlrkU,  /»«.— See  "Water." 

Lmmnuitbmrr^  Trmn. — Kds  wfll  be  received  until  Aug. 
»a  ky  Jaa.  T.  Dunn  _  .       - 


■ghl  beads. 


nn.  City  Secy.,   for  $15,000  water  and 


San  Anicuie,  Tti. — The  San  Antonio  Gas  ft  Electric 
Co.  is  reported  to  have  dedded  to  construct  a  large  addi- 
tioa  to  its  plant. 

MankM.  Tei.—\t  is  sUted  that  bids  will  be  te- 
eemod  until  .^oe.  ■«  by  H.  S.  Rice.  Gtv  Secy.,  for 
cooabnctiag  aboot  u  miles  of  concrete  sidewalks  and 
Mjeet 


for 


ir*ar«»B.    Ter.— Joha   W.    Maxcr.    Binz    Bldg.,    Hoos- 
laa.   has   beca    »iiIb|Ii1   by    A.    P.    Borden    ft    Co.,    of 
WIJarlBB^    to    preasre    plans    and    spedfications     fi 
|>|>*sr  piaat   for  6w   irrigatiea   of   ao.oof   acres   of 


rice 


KickmamJ.  fa.— See  "Water." 


Taeatma.  IVik. — The  following  are  the  bids  opened  on 
Jaly  St  by  Owen  Woods^  Comr.  of  Pub.  Wks.,  for  the 
ictioa  of  tke  ssaaicipal  power  plant:  Geo.  MiHon 
Co.,  kydraalic  power  pbnt  of  10.000  h.p..  $1,750.- 
team  tuibiac  plrat  of  4.000  h.p.,  $440,000;  Jas.  C. 
Drake,  steam  or  tmbiue  plaiit  of  4.000  kp.,  $500,000. 
The  bids  were  ii*mltlid  to  COandl  to  select  the  best 
Wd  with  the  view  of  snhaitliiw  the  propwitleu  to  the 


Sp0kam*,  ITafi.— The  Bi>  Bead  Light  ft  Power  Co.  U 
Hpiiilsil  otasaiaed  to  furaM  Bgkt  sad  power  to  dtles 
am  tswBs  la  mm  Bkad  Cniiatj.  laoerporators.  D.  B. 
glWilaakssB  aaid  H.  L.  Bfccksr,  of  Spokane,  and 
tarnt  lieote,  of  Medical  Ldm. 

Fnmtiet,  IVii. — Ckaa.  Fergnaoa.  of  Aatige,  is  reported 
laMnMcd  ia  the  coasmctioa  of  a  dam  00  Jump  River. 
far^ttc  dsvetepascat  of  Che   water   power   for   electrical 

until    Sept. 
t,  for  rock- 

-,   ■eacratorSk  etc.. 

k.*..  aad  aboot  aU  aulcs  of^  trsaamls*m  liae 

for  paav  drsdopaMM  atlCddk  Falls  oa  Iks  Treat 
B*er.  Joha  S.  VUSng.  Coasolting  Eagr..  15  To- 
mato St..  Toreato. 

sUte 

ft 


..   Ymkem  Difitet,  CsaaAi.— Press  r< 
A.  _B'.   Primer,  ■aii^ii    of  the   Yukon 


being  prepared  to  build  a  smelter  at  Whitehorse  with  a  . 
capacity  of  2500  tons  of  ore  a  day.     Also  plans  to  in- 
stall   a    plant,    and    to    furnish    electrical    oowcr    for    the 
mines  being  considered. 

ifoiitmiJ,  Qur. — The  Sha»-inigan  Water  ft  Power 
Co.  is  reported  to  have  acquireo  the  controlling  inter- 
est in  the  North  Shore  Power  Co.  and  will  largely  in- 
crease the  output  of  the  plant  of  the  North  Shore  Co. 
by  the  installation  of  modem  electrical  machinery. 

ELECTRIC  RAILWAYS. 

Nottt   Arrangti   Atphabtticatly   by   Statts. 

Stockton.  Cat. — .\n  ordinance  is  stated  to  have  heeti 
ivassed  granting  the  Central  California  Traction  Co.  (E. 
P.    Hilbom.   GetL    Mgr.),   a   franchise   in   this   dty. 

Son  Jos*  Col. — The  San  Jose.  Los  Gato.<i  Interurban 
R.v.  Co.  (F.  E.  Chapin,  Gen.  NCgr.V  Is  stated  to  have 
applied  to  the  Bd,  of  Superv,  for  a  frachise  for  a  single- 
track  electric  railway  over  certain  highways  in  the  county 
of   Santa  Clara. 

Rtading,  Col. — F.  L.  Evans  b  stated  to  have  applied 
to  the  Gty  Trustees  for  a  franchise  to  operate  a  double- 
track  electrical  railroad  through  streets  of  Redding,  and 
same  to  become  a  part  of  the  system  of  the  Eureka  & 
Redding  Ry. 

OakUmi  Co/.— The  Oakland  Traction  Cons.  Co.  (W. 
F.  Kelly,  Gen.  Mgr.)  is  reputed  to  have  made  application 
to  the  Oty  Council  for  a  franchise  for  a  street  ear  line 
10  run  along  13th  Ave. 

*H'atrrb»r>',    rcim. — John    Fagan's    Sons    is    stated    to 

have  been  awarded   the  contract   for  the  construction   of 

4    miles    of    the    WoodburyWaterbury    Electric    Railway. 

Their  contract  begins,  at  Quassapaug  and  runs  through 

Woodbury  Center. 

.Voirfoo.  /;;. — The  Mississippi  Valley  Electric  Ry.  Co. 
is  reported  to  having  awarded  the  contract  for  the  con- 
struction of  its  road  to  Ft.  Madison.  Ia.,  to  the  Federal 
Constr.  Co.  of  New  York,   N.   V. 

Sru!  Orltans.  La. — It  is  said  that  the  New  Orleans 
St.  Rv.  Co.  (H.  J.  Dressel.  Suot.),  is  contemptatlng  an 
extension  of  its  Orleans  St.  line  from  the  uty  Park 
race  track  to  the  lake  shore  and  then  to  West  End. 
where  a  connection  will  be  made  with  the  double  tracks 
from    Canal    St.    along  the    New    Itasin. 

Hagrrstotrn.  .Wrf. — It  is  reported  that  the  Chambers- 
bnrg.  Greencastle  &  Wavnesboro  Electric  Ry.  Co.  (I.  J. 
Durall.  Ch.  Enin"-.  Meadowlands)  which  owns  and  oper- 
ates the  electric  railway  running  from  Greencastle  to 
^Pen-Mar  Park  via  Wavnesboro,  have  in  contemplation  the 
'building  of  an  extension  from  Greencastle  to  Chambers- 
hurR.  and  a  short  line  from  Shadv  Grove,  where  their 
system  connects  with  the  Hagerstow'n  Electric  Ry.,  to  the 
proposed  Chamhersburg-Greencastle  line,  the  point  of 
intersection    being    about    3    miles    north    of    Greencastle. 

Skelbume  Falls.  Mass.— The  Shelbume  Falls  ft  Colrain 
St.  Ry.  Co..  (C.  .^.  Marcy,  Mgr..  Colrain)  is  stated  to 
have  received  the  franchise  from  the  Selectmen  of  Buck- 
land  for  the  proposed  extension  across  the  river  from 
Bridge  St.  to  the  Boston  &  Maine  station. 

.Adrian.  Mich. — M.  .\ntoine  Robert,  of  Montreal,  One., 
is  'reported  to  he  promoting  an  electric  railway  which 
will  run  from  .Adrian  to  Detroit.  It  will  be  known  as 
the  Detroit  &  .\drian  Traction  Co.,  and  it  will  be  capi- 
talized at  $},ooo.ooo.  It  is  said  that  ttie  company  has 
received  liberal  franchises  from  Adrian,  Tecumseh  ana 
Milan.  Outside  the  cities  the  road  will  be  built  on  a 
private  right  of  way. 

'Jackson.  Mick. — W.  E.  Tench  ft  Co.,  of  Detroit,  are 
stated  to  hare  secured  the  contract  (for  the  grading  of 
the  proposed  Lansing. Jadcson  Electric  Ry.  by  the  North- 
em    Constr.    Co. 


Co..   wMek   kaa   projected   a   amcttrr   aad   power 
for  tka  WUtAorsi  district  stains  tkat  ftans  are 


em    Constr.    Co. 

Joflin.  Mo. — The  Joplin  &  Pittsburg  St.  R.  R.  Co,  is 
stated  to  have  filed  with  the  City  Clk.  its  acceptance  of 
the  amended   franchise  granted  by  the  City  Council.     D. 

B.  Holmes.  Work  on  the  construction  of  the  inter- 
urban line  between  .?oplin  and  Pittsburg  will  be  started 
as  soon  as  a  right  of  way  can  be  obtained. 

I'lica  X.  y  — Ti-e  Ttica  Soiithem  R.  R.  Co.  has  filed 
its  maps  in  Oneid-"  and  Madison  Counties  and  Is  re- 
iKirted  to  he  nreparini  to  extend  the  line  from  Hamil- 
ton to  Norwich,  a  distance  of  about  ji  miles.  The 
••trveys  will  he  heeun  shortly.  The  total  length  of  the 
'ine  will  be  43  miles,  and  the  Waterville  branch  will  be 
5    miles. 

Syracmsf.  K.  Y. — The  Bd.  of  Trustees  of  East  Syra- 
-•use  is  stated  to  have  granted  the  Syracuse  Rapid 
Transit  Ry.  Co.  (C.  L.  Allen,  Gen.  Mgr.),  a  franchise 
to  double  track  its  line  from  the  western  boundary  of 
the  village,  throiieh  Burnet  .\vr  to  Dark  St..  hridgin* 
over  the  New  York  Central  tracks,  to  Hanllns  and 
Hartwell   ts..   near    Ellis    St. 

CananJaima.  N.  Y. — It  is  stated  that  the  Canan- 
daigua-Sonthem  Ry..  between  Atlanta.  Steuben  County, 
and  Canandaigua.  is  to  be  built  this  fall.  Onlv  the  6 
miles  between  Atlanta  and  Naples  will  be  completed  at 
first.  Franchises  have  been  secured  from  Cohocton.  At- 
lanta and  Naples. 

Flnsking  I..  /..  .V.  y.— It  is  stated  that  the  New  York 
ft  Queens  County  Ry.  Co..  fF.  L.  Fuller,  Gen.  Mgr.  Long 
Isla.nd  City)  intends  to  make  extensions  of  its  lines  to 
Whitestone  and  Hayside  in  the  near  future.  A  tract  of  6 
acres  of  land  on  the  Flushing  Meadows  was  recentlv 
purehased  to  be  used  for  the  laying  out  of  storage  vards 
and  auxiliary  power  plant  and  the  construction  of  car 
houses  and  retiair  shops. 

Cltrttond.  O.— The  Toledo  ft  Ft.  Wayne  Electric  Ry. 
Co..  of  Cleveland.  $10,000  capital  is  stated  incorporated 
bv  E.   T.   Pinnev.  H.  J.   Nord,  Lewis  A.  Goldstdn,  Thos. 

C.  Willard  and  John  E.  Lowry.  Ther  will  construct, 
maintain  and  operate  an  electric  railway  connecting 
Toledo  and  Fort  Wavne.  Ind..  and  passing  through 
Lucas.  Defiance  and  Williams  Counties,  Ohio,  and  .\llen 
County,  in  Indiana. 

Wtttiugtcn,  O. — Right  of  way  is  stated  to  hare 
been  secured  through  Penfield  Townshin.  east  of  here. 
for  tb»  n-w  Flyria  5?outhem  Electric  Ry  W  E.  E'- 
Hott,  W.  E.  Uoser.  F.  N.  Carpenter,  J.  M;  Starr  and 
F.  L.  Sargent  are  the  incorporators,  with  $100,000 
capital. 

Enrenc.  Orr. — The'  reqnircd  S4So.r>aa  stock  subscrip. 
tion    for  the   electric   railway   which   Stephen   Career  pro- 

>  lUnu   morktd  tkut  (SM  Iht  nanus  of  pairtiet  awardtd 


IKises  to  build  from  Eugene  to  the  mouth  of  the  Sin- 
slaw  Rix-er.  is  stated  to  have  been  secured  and  con- 
struction is  assured.  The  next  step  will  he  the  organi- 
zation of  a  com}iany  with  Mr.  Carver  as  president,  after 
which  construction  will  begin.  It  is  n'anned  to  build  at 
least  10  miles  this  summer  ana  fall  and  to  complete 
the  first   30  miles  by  next  summer. 

Lancaster,  Pa. — Papers  are  stated  t(^  have  been  filed  at 
the  Court  House  here  for  the  extension  of  the  Lan- 
caster ft  York  Furnace  St.  Ry.  lines  from  Pequea  to 
York  Furnace,  and  thence  across  the  Susquehanna  Riv.-r 
on  a  new  bridge,  making  a  connection  bctwean  the 
Ijincaster  and  York  County  systems. 

Proi-iiicHcc.  R.  L — .Ahem  Bros,  are  reported  to  have 
received  two  contracts,  the  first  to  build  the  6-mile  ex- 
tension  of  the  electric  road  from  Westerly  to  Pleasant 
View,  and  the  second  one  to  build  a  branch  track  to 
.\shaway.   a   distance   of  about   5   miles. 

.■^iin  .ingelo.  Tex. — J.  H.  Ransom,  of  Hereford,  Tex., 
is  stated  to  have  petitioned  for  a  franchise  to  build  an 
electric  railway  in  San  .\ngelo.  The  City  Council^  has 
nassed  the  franchise  to  the  third  reading,  and  if  it  is  t'.- 
nally   passed   actual    work   will  begin   within   six   months. 

li'cnafrhec.  IVash. — .\rticles  of  incortxiratlon  of  th^- 
Chelan  Electric  Co.  are  stated  to  have  been  filed.  Capi- 
tal, $500,000,  to  build  •  an  electric  railway  from  We- 
natchee  to  the  western  part  of  Washington.  J.  T.  .%Ic- 
Chesney,    Pres..    and    E.   C.    Mony,    Secy. 

Centralia,  Wash.— The  City  Council  is  reported  to 
have  granted  a  franchise  to  the  Centralia-Chehalis  Elec- 
tric Ry.  &  Power  Co.  to  construct  an  electric  railway 
between   Chehalis  and  Centralia. 

Spokane,  Wash. — The  Spokane  &  Inland  Empire  Ry. 
Co.  (J.  B.  Ingersoll,  Gen.  Mgr.l,  is  stated  to  have  an- 
nounced that  thev  have  in  contemplation  the  building 
of  a  line  from  Colf,-ix  to  Walla  Walla,  Wash.,  and  the 
extension  of  system  from  Moscow  to  Lewiston,  Idaho. 

Madison.  Wu. — The  Interstate  Transfer  Ry.  Co.,  of 
Superior,  is  stated  to  have  filed  articles  of  incorpora- 
tion in  the  office  of  the  Secretary  of  State.  The  company 
proposes  to  build  a  road  connecting  Superior  and  D\i- 
luth,  a  distance  of  ao  miles.  Capital,  $600,000,  Incor- 
porators: -Sol.  L.  Pcrrin  and  \V.  W.  Savage,  of  Su- 
perior, and  Joseph  B.  Cotton,  Geo.  L.  Rels  and  Wm. 
.\.    McGonagle,  all   of   Duluth. 

RAILROADS. 

S'otes   Arranged    Alphabttically    bji    States. 

Birmingham.  Ala. — At  recent  meetings  of  the  Bd. 
of  Directors  of  the  Alabama  Terminal  Co. 
was  decided  to  amend  charter  so  as  to  locate  and  con- 
struct a  railroad  from  Bone  Gap  to  Adamsville  also,  or 
to  increase  the  capital  of  the  company  from  $j, 000,000 
to  $3,000,000. 

Pensacola  Flo. — Press  reports  state  that  bids  have  been 
asked  for  gradTing  all  of  the  Pensacola  &  Northeastern 
R.  R.  which  is  to  extend  from  Pensacola  to  .\ndalusia. 
.Ma.,  and  also  for  20  miles  of  the  Pensacola.  Alabama  ft 
Western  R  R.,  which  will  run  to  Memphis,  Tenn.  The 
distance  of  the  Andalusia  road  is  8s  miles,  making  a 
total  of  105  I  tie*. 

Hawkinsr-ille.  Ga.—K  charter  has  been  granted  to  the 
Gulf  Line  Ry.  Co.  This  is  said  to  be  a  renewal  and  ex- 
tension of  the  charter  of  the  Flint  River  ft  Gulf  R  K. 
now  in  operation  from  Hawkinsville  through  several  of 
the  counties  named  in  the  petition.  It  is  proposed  to 
operate  the  Gulf  Line  Rv.  through  the  counties  of  Pu- 
laski, Wilcox,  Turner,  Worth,  Mitchell.  Florida  line  in 
Decatur,  thence  through  Florida  to  the  Grady  &  Decatur 
to  a  point  on  the  Gulf  coast;  tho  length  of  the  line  in 
Georgia  will  be  about  i.to  miles,  and  capital  $400,000. 
Incorporators:  C.  A.  Alford  and  R.  H.  Pinson,  of  Syl- 
vester: T.  R.  Bennett  and  W.  N.  Spence,  of  Camilla; 
Morgan  Tompkins  and  T.  H.  Bridges,  of  Hawkinsville, 
and  others. 

Pinebtoom,  Co.— The  Ocilla,  Pinebloom  &  Valdosta  R. 
R.  Co  is  reported  to  have  secured  a  charter  to  construct 
a  railroad  from  Ocilla  to  Valdosta,  45  miles  m  length : 
capital  $200,000.  Chas.  E.  Gray  and  J.  L.  Cochran  are 
among  the  incorporators. 

Abbeville,  Co.— Chas.  D.  Caffery,  of  Lafairette  is  re- 
ported interested  in  the  construction  of  a  railroad  from 
Eunice  by  way  of  Lalayette  to  Abbeville. 

McAlester,  Ind.  Ter.— The  McAlester  Southwestern 
R.  R.  Co.  IS  reported  formed  by  A.  S.  McKenon,  Dr. 
E.  N.  .Mien  and  C.  F.  Dawley,  of  Mc.Mester.LO. -in- 
struct a  railroad  from  near  Sallisaw  to  the  Red  K.ver, 
in  Comanche  County.  Okla.;  capital,  $5,000,000:  .engtii 
of  road  is  250  miles. 

Worcester,  Moji,— The  State  R.  R.  Comrs.  are  re- 
ported to  have  approved  plans  of  the  Special  Grade  Cross- 
ing Comn.  for  the  abolition  of  grade  crossing  at  the 
station  of  the  Boston  &  Albany  R.  R.  (Walter  Shephard. 
Ch.  Engr.,  Boston)  and  New  York,  New  Haven  &  Hart- 
ford R.  R.  (  E.  Gagel.  Ch.  Engr.,  New  Haveii.  Conn.) 
in  Worcester.  The  plans  involve  the  expenditure  ot 
$3,000,000.  The  matter  will  now  go  to  the  Supenor 
Court  for  a  final  decree  authorizing  the  work  of  aboli- 
tion. 

Dillon.  Mont. — See  "Business  Buildings." 

'Buffalo.  N.  y.— The  City  Council  on  July  3'  »P- 
proved  award  of  contracts  to  John  Johnson.  548  rjn'T 
St.,  for  substructure  of  subway  in  Bway  at  Bailey  Ave. 
at  $135,026,  and  for  substructures  of  viaducts  m  Ken- 
sington Dewey.  Leroy  and  Jewitt  Aves.  and  Mam  and 
Amherst  Sts.  over  Belt  Line  tracks,  at  $112,785-  This  is 
the  city's  share  of  grade  crossing  work  on  the  crossings 
of  the  N.  Y.  Central  R.  R.,  bids  for  which  were  opened 
on  July  13  by  the  Grade  Crossing  Cofllr. 

•Buffalo,  N.  v.— Press  reports  state  that  the  New 
York  Central  &  Hudson  River  R.  R.  Co  has  awarded  to 
the  Eyr  Shoemaker  Corp.,  of  Philadelphia,  Pa.,  the  con- 
tract for  eliminating  all  its  grade  crossings  wnthin  the 
dty  limits   of   Buffalo   for  $4,000,000. 

PUBLIC    BUILDINGS. 

Notes   Arranged    Alphabetically    by    Slates. 

Hunlsfille,  Ala. — Bids  will  be  received  by  E.  G.  Fos- 
ter, Chmn.  Bldg.  Com.,  until  Aug,  17  for  the  erection 
of  a  rstory  jail  and  jailers'  residence  for  Scott  County, 
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as    advertistJ    in    Tbc    Eac>necrinc    Rccotd.      ArcUtcct, 
J.  G.   BarawcII,  o{  Chattanooca.  Tcnn. 

SaB  fr»«o*».  C»L — Bids  will  be  rewivtil  by  las. 
Knox  Tkrlor,  Snserr.  Aicht.,  Treasurr  Drpt..  Wsshtnc- 
ton,  D.  C.,  until  Sept.  17,  for  tcpaiis  to  stonework,  «a- 
cdlaneous  repairs,  uteiMioas  aM  painting  at  the  U.  S. 
Mint  Buildinc.  Saa  Fraaebea 

CUnmumt,  CaL. — ^The  Qaiemiat  Hospital  .\ssoc  is  re- 
ported incotporated  «Mi  Bajrwacd  G.  Tboinas  and 
Frank  L.  Adams  as  inembets  tor  the  purpose  of  erect- 
ing a  niodem  hospital. 

Af*m.  Cat. — It  is  staled  that  plans  arc  under  con- 
sideratioa  for  the  hosntal  to  be  erected  here  at  a  coat 
of  about  $Soo,ooo  by  tte  State  LunacT  Comn.  to  replace 
stnctnre.     Geo.   C.    SeUoo,    SUte   archt. 


C  until  Sept.  i«,  ior  the  . 
S.  Post  Office  at  Muacatiac. 


(coopteta)  of  V. 


D*mrtr.  Colt. — The  membeta  of  the  Chaadber  of  C0» 
merce  are  said  to  be  planainc  tiie  erection  of  a  $joo,oee 
buildinc. 

.Vrtr  Britaim,  C»mn. — McKim.  Mead  4  White,  ot"  New- 
York.  X.  Y.,  are  reported  to  bare  been  encased  by  the 
Cty  Bai)dinj{(  Coom.  to  oversee  the  votk  of  makinc 
chances  in  city  buildinc.  It  is  expected  the  plans  wiU 
be  ready  in  about  a  mon^. 

'Hartftri,  Cotik. — The  State  Arsenal  and  .\rmory 
Comn.  on  Auc.  1  awarded  contract  for  buildins  annorr 
on  the  roundhouse  site  to  A.  R.  Whitney,  Jr.,  a  O.,  of 
New  York,  N.  Y.,  for  S4<S.n4,  »ai  this  provides  for  a 
Cianite  or  marble  extenor,  for  oak  interior,  for  emer- 
■ency  (as  lichtinc  in  the  dciU  toom  and  for  plate  c>*ss. 
The  Comn.  advised  that  sooK  licht  colored  stone  be  ascd 
to  hamonite  with  the  Capitol  and  proposed  library. 
Architect.  Beni.  W.  Morris,  N.  Y.  Qty. 

Famkurst  Dfl. — The  followinc  are  reported  to  be  the 
bids  received  Inly  ir  bv  the  Tms.  of  the  Delaware  State 
Hospital  for  the  Insane  at  Famhurst  (Conndl  ft  Pier- 
son,  Wilminctoo.  are  the  archts.):  Ijnich  Bros.,  of 
Philadelphia,  Pa..  $j7.5-»4:  William  D.  Haddock  ft  Ca, 
Wilmin«rton.  Del..  $54,004:  .1.  Hirons  Dover.  $$a,sss. 
and  C  E.  Anderson,  Wilmington,  $si,JS7. 

iFosftMctMt  Barracks,  D.  C— Bids  will  be  revived 
nnta  Sept  3  by  Maj.  W.  C  Laoasfitt,  Corps  Eacs., 
U.  S.  A.,  Washinctos  Barrads,  tor  coastmctinc  * 
doable  sets  of  non-commissioned  officers'  quarters  at 
Washincton  Barradts. 

GaiMtsraie.  Flo. — The  only  bid  received  and  opened 
on  July  19  at  the  office  of  i.uperv.  Archt.  Treas.  Dept.. 
Washincton,  D.  C.  for  the  construction  fcomplete'*  of 
the  U.  S.  Post  Office  at  Gainesvflle.  was  submitted 
by  the  KUic  Lumber  Co.,  of  Charlottesville,  Va.,  for 
$S4.4a3- 

AUaiUa,  Ga. — The  Senate  is  stated  to  have  passed  the 
bin  anthorixinc  the  City  Coancil  of  Atlanta  to  issue 
$500,000  bonds  to  erect  a  city  hall. 

The  erection  of  a  tuberculosis  sanitarium  to  cost 
about    $15,000    is    reported    under    consideration. 

It  is  stated  that  competitive  plans  will  soon  be  asked 
for  the  combined  court  house  and  -city  hall  which   it  is 

jjforcan  ft  Dillon.  Prudential  Bldg.,  it  is  reported. 
hav<  completed  plans  for  encine  house  No.  11  which  is 
to  be  erected   at   an   estimated   cost  of  $18,000. 

^iir»ro.  lit. — The  followine  are  the  bids  opened  on 
July  *4  at  the  office  of  the  Superv.  .^rcht,  Treas.  Dept., 
Washington.  D.  C,  for  construction  complete  of  the 
extension  to  V.  S.  Post  Office,  at  .\urora:  Doan  ft 
Ambruster.  .\urora,  $ao,ii],  and  W.  J.  McAlpine, 
Dixon,  $33,600. 

£{na  ;«.— V.  H.  Podstata.  of  Elcitt,  Sopt  Illinai* 
Hospml.  writes  that  it  is  proposed  to  expend  about 
$115,000  in  improvements  to  include  the  erection  of 
J  new  cottages  and  improvements  to  ventilatinc  and 
heating  svstem.  W.  Carbys  Zimmerman.  State  Ardt.. 
Chiciiro.    Jll..   has   prepared   plans   for  same. 

Chicefc.  III. — Bids  will  be  received  until  Aug.  15  by 
John  J.  Hanberc,  Comr.  Pub.  Wks.,  for  fumishiiic  ma- 
terial and  erecting  a  j-story  and  basement  brick  ahd 
stone  police  station  and  m'unidpal  court  building  at 
40th  Ave.  and  Fillmore  St.  Separate  bids  to  be  sub- 
mitted on  the  following:  Masonry  and  concrete  work, 
iron  and  steel  work,  gravel  roofing,  etc,  carpentry, 
etc..  stone  work,  plumbing,  gas  fittuic,  etc..  electrical 
work,  steam  heating,  etc. 

lUinoit. — Plans  are  being  prepared,  according  to 
reports,  bv  W,  Carbys  Zimmerman,  of  Chicago,  for 
new  buildings  to  be  erected  in  connection  with  4  of 
the  principal  State  institutions,  in  accordance  with  ap- 
propriations made  at  the  last  session  of  the  lemslature. 
Two  cottaffes  are  to  be  erected  at  the  Soldiers'  Home  in 
Ouincy.  Thev  will  be  2  stories  high  and  of  brick  and 
■tone  and  cost  $it  0,000.  In  connection  with  the 
niino'is  Western  Hospital  for  Insane  at  Witertown 
plans  are  being  prepared  for  a  t  and  j-story  building 
to  ec«t  $100,000.  For  the  Illinois  General  Hospital  for 
^  Insane  at  Bartonville  plans  are  being  prepared  for 
a  »-story  hospital.     It  will  cost  $88,000. 

Ttrrt  Hautf.  Ini. — The  plans  of  J.  S.  Sherman,  for 
remodeling  the  I'nion  Hospital,  it  is  stated  have  been 
accepted.     The  cost  is  to  be  about  $30,000. 

LafayftU.  Ind. — It  is  reported  that  bids  will  soon  be 
asked  for  erecting  a  sanitarium  to  cost  $ao,ooo.  W. 
J.    Stone   may  be   able   to  give    further   information. 

*P*ru.  Ind. — It  is  reported  that  the  BA  Comrs.  will  re- 
ceive bids  until  -Aug.  39.  for  the  constructiivi  of  a  cot- 
tage at  the  Lafayett?s  State  Soldiers'  Home. 

Dts  Mointt.  7o. — Wm.  E.  D.  Rommel.  Secv.  and 
Mgr.  of  the  Still  College  of  Osteojiathy.  is  reported 
interested  in  the  erection  of  a  hospital  for  osteopathy 
to   cost   about    $50,000.  .      ^ .    ^  .^ 

Bids  will  be  recei%-ed  until  Aug.  «  by  the  Bd.  Pub. 
Wks.  (W.  W.  Wise.  Chmn.).  for  erecting  a  »-story 
brick    fire    station. 

Hambclit.  In. — Bids  will  be  received  until  Au(^.  15  at 
the  office  of  C.  Messer.  for  erecting  and  completing.  In- 
cluding (heating  and  plumbing^  of  a  public  library  of 
native  stone  now  on  the  ground. 

C*<for  Kapids.  la. — Kds  will  be  received  by  Jas.  Knox 
Taylor  Superv.  .\rchf..  Treas.  Dept..  Washington.  D.  C. 
tmtil  Sept.  33,  for  the  construction  (except  elevator)  of 
an  extension,  remodeling,  etc..  to  the  U.  S.  Post  Office 
and  Court  House  at  Cedar  Rapids. 

Uatctttine.  la. — Bids  will  be  received  by  Jas.  Knox 
Taylor,  Supcrr.   Archt   Treasury  Dept,  Washington,   D. 
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.'fa/koay  Kaa. — Bids  will  be  received  until  Auc,  ** 
by  the  Bd,  Co.  Comrs.  (Henry  Krider,  Chmn.>  for  erec- 
ing  a  Court  House  on  Court  House  S^.  Plans  and 
specifications  may  be  had  for  $is.  of  which  $«  will  be 
relumed.  Geo.  P.  Washburn  ft  Son,  .\Tcht$..  Ottawa. 
R.   P.  ChevT«»x.-Co.  Clk, 

SprimgtitU.  .W<ut.— John  M.  Doaohue,  of  Soringfistld. 
is  reported  to  be  preparing  plans  for  a  ,t-4tory  orick  and 
fireprwf  building  for  Infants*  Home  for  the  Springfield 
Diocese,  to  cost  alMut  $50,000. 

Bcttmi  Mats. — BSda  wiU  be  received  until  Aug,  is  by 
the  Bd.  Park  Comn.  (Chas.  K.  Stratton.  Chmn)  64  Pem- 
bcrlon  Sq..  tor  ercctinc  a  shelter  in  Marine  Park  on  the 
Iroa  Pier. 

Baiten,  Afast.— Bids  will  be  received  until  Aug-  ts  by 
the  Bd.  Tms..  City  Hoapital  (Geo.  H.  M.  Rowe,  Snpt.). 
for  erecting  a  paviHoo.  to  be  known  as  the  Measles 
Ward,  on  the  grounds  Of  the  South  Dept..  of  the  Boston 
City  Hospital.  74  ManadraKtls  Ave.  Wm.  B.  Besariek, 
.\rcht.  IS  Sdiool  St. 

Samtt  Str.  Uarit,  Mick.—H  is  stated  that  the  erec- 
tion of  a   fite  hall  to  cost  $15,000   is  being  agitated. 

•Fhaf.  Jfirh.— The  contract  to  erect  the  Hawley 
Hospital  is  stated  to  have  been  awarded  to  Oo.  Rick- 
man  ft  Son.  of  Kalamaxoo.  at  about  $50,000. 

Kftrhtrrv.  Mich. — Bids  will  be  received  until  .\ug.  »o 
bv  the  Bd,  Trus.  fpper  Peninsular  Hospital  for  the 
Insane  (Dr.  E.  H,  Cimpbell.  Secy.),  for  erecting  the 
.Xdministration  BIdg,  i  cottage  and  J  cloister  connec- 
tions.    Charlton   ft   Kuennili,   archts.,    Marquette. 

KaUtadta     .Vic*,— It    is    stated    that    bids    will    he    re- 
ceived   until    Aug,    t?    bv   the    Co.    Ok,    for   erecting   a 
■»il    and    sheriffs    residence,      Jacob    N,    Wolfe.    (Jimn. 
Idg.   Com. 

.V*tr  t'Ja^  VtiM.— It  is  reported  that  the  German 
Evangelical  Society  is  arranging  to  erect  a  $30,000 
hospiw. 

'Roekfstfr.  Mi»m. — ^The  Northwestern  Mantel  Co.. 
of  Minneapolis,  it  is  stated,  has  secured  the  eon- 
tract  for  the  marble  and  tiling  for  the  wings  of  the 
Rochester   Hospital    for   the    Insane   at   $4,317- 

.<rt.  P<?«f,  .Wtaa.— It  is  stated  that  the  Com,  of  the 
Bd,  of  Fite  Comrs.  is  considering  plans  for  a  fire  house 
to  be  erected  in  the  uth  Ward  at  a  cost  ot  about 
$;o.ooo.  including  equipment. 

St.  Paml.  Minn.—Tttc  Assembly,  it  is  staled,  has 
passed  a  bill  anpropri.-iting  $<o.ooo  for  the  establish- 
ment of  a  fire  house  in  the  Sth  Ward  and  for  equip- 
ment. 

•Farini«!ft<m,  JIfwMi.— Arthur  Woods,  of  Owatonna,  it 
is  stated,  has  secured  the  contract  to  erect  a  city  and 
fire   hall    here   at  a  cost  of  about   $ao,ooo. 

nibble,  .ViJm,— The  Pub,  Librarv,  it  is  stated,  has 
diiecled  1.  T,  Wagenstein.  of  Duluth,  to  prepare  plans, 
for  the  "Carnegie  library  to  be  erected  at  a  cost  of 
$a  5,000. 

Ft.  SntUiue.  Vwu.— It  is  renorted  that  hids  will 
soon  be  asked  for  erecting  a  drill  hall  100x300  ft  at 
this  post  to  cost  about  $<5,ooo.  and  also  for  grading 
the  reviewing  grounds  at  a  cost  of  $15,000. 

.•rt.  toirir.  Mo. — ^Dnffner  ft  Stecker.  715  Locust  St. 
it  is  reported,  submitted  the  lowest  bid  on  .Inly  »«  tor 
erecting  engine  house   No.   46,   at  $16,700. 

Buttf.  Mont. — It  is  reported  that  the  cltliens  have 
\-oted  in  favor  ot  issuing  $75,000  bonds  to  erect  a 
court    bouse. 

Bmttr.  Mont. — 1.  D.  Frennd  is  renorted  to  be  presi- 
dent of  a  hospital  association,  which  has  been  organ- 
iied  for  the  purpose  of  erecting  a  4-story  hospital  In 
Butte.      Plans    for   the    building   are    being   prepared. 

Camitn.  N.  7— Bids  will  be  received  untn  Aug,  15  by 
Tas,  E,  Hewett.  Chmn..  Finance  Com.  City  Council,  for 
$50,000  hospital  honds. 

Camdtn.  ,V,  7. — Kaighn  ft  Draper,  are  stated  to  have 
submitted  the  lowest  bid  tor  ejecting  an  addition  to 
the    city    jail    at    $ii.S30.      .\ppropriation    $10,000. 

ToTtlanJt.  f!.  V. — We  are  informed  that  the  con- 
tract for  the  construction  ot  a  field  office  building, 
for  division  and  section  engineers  In  the  employ  of  the 
Rd  of  Water  Suoolv.  in  Cortlandt  Chids  opened  July 
33  bv  the  Bd.  of  Wafer  Supply  at  N.  Y.  City)  has  been 
awarded    to    Danl.    Carpenter,    of    Ossining,    N.    Y. 

TnxtJo.  .V,  V. — Dr.  Rusbmore  is  reported  to  be 
interesting  the  residents  of  Tuxedo  in  erecting  a  hos- 
pital  in   Tuxedo   at   a  cost   of  about  $50,000. 

MrJina.  N.  Y. — The  dtirens  are  stated  to  have  voted 
to  issue  $30,000  bonds  to  be  used  in  addition  to  the 
insurance  on  hand  for  the  erection  of  a  municipal 
building. 

Vctr   York.    .V,    Y. — See  "Miscellaneous." 

Rhrrkfad.  L.  T. — Bids  will  be  received  at  the  office  -"f 
Tohn  Bagshaw.  Ok,  Bd.  ot  Superv,  until  Aug,  15.  for  the 
erection  of  additions  and  alterations  to  the  Court  House 
at  Riverhead.     I,  H.  Green,  archt.  Sayville.  N.  Y. 

Long  Island  Cilv.  L.  I..  N.  K.— Bids  will  be  received 
until  .^ng,  15.  by  los.  Bermel,  Boro.  Pres.,  for  repairs 
to  the  Kings  Co.  iail:  also  building  a  brick  wall,  enclos- 
ing the  court  yard  of  said  Jail. 

Buffalo.  N.  Y. — Bids  will  be  received  at  the  office  of 
the  Superv,  .Archt  Treas.  Dept.  Washington.  D,  C.  un- 
til Sept,  16  for  the  construction  (excect  elevators)  of 
V.  S,  Marine  Hosnitil  at  Buffalo,  as  advertised  In  The 
Engineering  Record. 

Bids  will  he  received  until  Sept.  3  (readvertisement) 
hv  Henrv  P,  Fink.  Clk,  Bd,  Superv.,  for  erecting  an 
,iddition  "and  making  alterations  at  the  Erie  Co,  Jail, 
Bids  may  be  submitted  as  a  whole  or  separately  on 
the  followingg:  Masonry,  cartientry.  setting  cut  stone, 
fireproofing.  roofing,  etc..  steel  work,  iron  doors  and 
guards,  nlombing  and  gas  fitting,  electric  wiring  and 
fixtures,   heating  fixtures, 

.Vetr  York  ,V.  Y. — The  following  are  the  bids  opened 
Tulv  aq  for  furnishing  material  and  erecting  a  public 
bath  at  5  and  7  Rutgers  PI,.  Bo.ro.  of  Manhattan:  F.  T. 


N'esbitt  Co.,  116  Nassau  St..  $163,400  and  $3  per  cu. 
yd.  rock  cxcav.;  P.  CUllacher.  ii8«  Bway.,  $163,700 
and  $a  rock  excav.,  and  Zibman  Cont  Co.,  196S  Bway.. 
$161,000  and  $■  raw  excav. 

The  foltowinc  are  the  bids  opened,  same  time  and 
place,  for  plumbing  work  in  public  bath  at  5  and  7 
Rutgers  PI.:  J.  P.  t.evins,  $31,700  and  75  cts.  per  cu. 
>-d,  rock  excav.;  M.  J.  O'Brien.  %it.(y)S  and  1  ct  for  rock 
excav..  and  Kennex-  Renner  Co..  $31,300  and  1  ct.  rock 
excav. 

Sealed  bids  will  be  receivetl  by  John  F.  .\hearn.  Pres. 
Bor\v,  Manhattan,  until  .\ug.  14.  for  furnshing  all  the 
labor  and  material  required  for  general  alterations,  deco- 
rations, etc.,  to  provide  additional  space  in  the  Criminal 
Court  Bldg.  on  Centre  and  White  Sts.,  Boro.  Manhattan. 

"Kellv  S  Kelly,  Inc.  4^  K.  43nd  St.,  have  «ecnre>l 
the  contract  for  constructing  greenhouses  in  Botanic^ 
Garden,  Bronx  Park  (bids  opened  Aug,  I  by  Moaei 
Herman,  Pres.  Park  Bd.) ;  they  bid  for  coaMructinf 
houses  I,  a,  3,  4  and  s  $63,796  and  with  house  6 
$69^07, 

La  Mourt.  N.  D.— Plans  and  specifications  will  he  re- 
ceived hv  the  Bd.  Co,  Comrs.  until  Oct  3  tor  »  eog" 
house  to  cost  between  $60,000  and  $100,000.  E,  W. 
Field.  Co.   .\ud. 

Colmmbns  Grotf.  0,— It  is  stated  that  bids  will  b* 
received  until  .Aug.  17  by  the  Village  Council  for  he«. 
ing  and  plumbing  the  new  city  building,  Harry  F. 
Busche.   Village  Qk. 

Orifnt.  O,— Bids  vrill  be  received  bv  the  Bd.  ot  Tms. 
Ohio  Institution  for  Feehle-Minded  Youth  (E,  T,  Emer« 
ick.  M,  D,.  Secv..  Columbus),  until  noon  .Aug.  33.  for 
furnishing  material  and  installing  the  heating  syst«n  in 
the  dining  hall  at  the  custodial  farm  at  Otieat  F,  L. 
Packard.   .Archt..  Columbus. 

Colnmbns     O,— Bids    will    be    received    until  .Aug.    10 

by   O     Griflin.    Secv,    Park    Comn.,    Felton   and  St    Oair 

.Aves,,  for  remodeling  the  heating  system  in  Palm 
House.   Frank   Park   Conservatory, 

Cinnmnati.  0,— L.  P.  Haaen  ft  Co..  Reading  Road 
and  Elsmore  Ave.,  are  stated  to  have  submitted  on 
.July  19  the  only  Md  for  the  entire  wotfc  of  erecting 
the  contagious  dtseaae  wards  and  power  plant  of  the 
new  hospital  to  be  erected  on  Burnet  Ave.,  at  $3i7<SO<^ 

Architect  Harrv  Hake,  Union  Trust  Bldg,.  is  repOTted 
to  have  been  ins"tructnl  bv  the  Public  Service  Board. to 
prepare  vrorking  plans  for  the  new  Evanston  enrnc 
house. 

Cltvtland.  O.— Bids  will  be  received  until  Aug.  1* 
by  the  Bd.  Pub.  Service  (A,  R.  Callow.  Secy.),  for 
furnishing  material  and  erecting  a  market  house  at  W, 
35th   St.   and  Lorain   .Ave. 

5«irfi«r»v.  O.— Bids  will  be  received  until  Auc-  «» 
bv  the  B"d.  Co.  Comrs,  for  furnishing  matenal  and 
remodeling  the  old  hospital  building  of  the  Co.  In- 
firmarv  into  a  dormitory,  O.  W,  Marble,  archt.  ita 
(^olumhus   .Ave.;    CTias,   Kuhach,   Co,    ,Aud, 

Porttand  Ort. — It  is  stated  that  bids  will,  be  re- 
ceived until  Aug,  38  by  the  Co,  Ok,  for  iinprove- 
ments  and  alterations  to  be  made  on  the .  MultnomaB 
County  armory  at  loth  and  Church  Sts.  Richard  Mar> 
tin.    Jr..   ircht.   Defcum   Bldg. 

Wakinshwfg.  Pa.— It  is  stated  that  bids  will  be  re- 
ceived until  ,Auc,  n  for  erecting  a  4-story  addition  to 
the  Columbia  Hospital  Probable  coat,  $80,000.  John 
L.    Beatty,   archt,    Pittsburg. 

PUtsbnrg.  Pa.— Bids  vrill  be  received  at  the  office  of 
Tas.  Knox  Tavlor.  Suoerv.  Archt.  Treas.  Dept..  Wash- 
ington D.  C."  until  Sept,  16  for  the  constraction  (ex- 
cept ele\-ators)  of  the  U,  S,  Marine  Hospital  at  Pitts- 
burg, ,      •         ,  ... 

It  is  reported  that  the  erection  of  a  men  s  pavilion 
for  insane  at  the  Pittsburg  City  Hom,e  and  Hospital 
at  Marshalsea,  at  a  cost  of  $3<;.ooo.  is  being  consid- 
ered in  connection  with  the  rebuilding  of  the  build- 
in<r«  destroyed  by  fire  recently.  .    »,      v  1 

The  Pittsburg  (3»v  Hospital  and  Home  at  Marshal- 
sea  is  reported  to  have  been  badly  damaged  by  fire  on 

"  "'It  Is"  stated  that  E.  F.  Brown  has  secured  a  con- 
tract for  an  $18,750  brick  addition  to  the  building  of 
the  Little  Sisters  "of  the  Poor  at  Penn  Ave,  and  Re- 
becca St.  and  the  Iron  City  Heating  Co.  a  contract 
for  a  steam  heating  system  in  the  same  building,  to 
cost    $11,360, 

Proridtnc*.  R.  7,— It  is  stated  that  nlans  are  about 
completed  bv  Fontaine  ft  Kinnicntt  of  Woonsocket  for 
the  istorv  brick  building,  which  is  to  be  erected  for 
the  Rhode  Island  Inst,  for  the  Deaf  at  Hope  and  Cy- 
press   Sts. 

Yankton.  S.  D. — The  Benedictine  _  Sisters,  according 
to  reports,  propose  erecting  a  hospital  to  cost  about 
$50,000. 

Ckatlanooga.  Ttnn. — The  following  are  the  bids 
onened  Tulv  18  at  the  office  of  the  Superv.  Archt. 
Treas.  Dept.  Washington,  D,  C.  for  the  construction 
(complete)  of  the  extension  to  the  U.  S,  Post  Office 
and  Court  House  at  Oiattanooga:  Tos.  Tmmhy.  Chat- 
tanooga. $160,176;  H.  .A,  Bishop.  Chicaeo.  III.,  $140,- 
000.    and    Oo.    Moores    Sons.    Nashville.    $09,580, 

'Knorfittf  Ttnn.—Gto.  Moore's  Sons  Co,,  of  Nash- 
ville, has  secured  the  contract  tor  consfmcting  extension 
to  U,  S,  Post  Office  (bids  opened  July  10  by  the  Superv. 
Archt    Treas,   Dept,  Washington,  D,   C),   tor  $131,500. 

Bniiimoitl.  Tr.r. — The  citiiens  are  reported  tp  have 
voted  in  favor  os  issuing  $10,000  bonds  to  erect  a 
city  market,  and  $*>.ooo  to  erect  3  additional  fire 
stations. 

Richmond.  7ct,— The  citiiens  of  Ft,  Bend  County  are 
reported  to  have  voted  to  issue  $75,000  bonds  for  building 
a   court   house, 

'Ft.  Worfk.  T*i. — The  contract  for  constructing  com- 
plete the  extension  and  remodeling  ot  U,  S,  Post  Offic^ 
Including  plumbing,  gas  pipe,  heating  apparatus  and 
wiring,  (bids  opened  July  8)  has  been  awarded  to  John 
Burden,  of  Ft  Worth,  for  $111,411. 

Stattit  Woj*.— It  Is  reported  that  the  Alarica-Yukoo- 
Pacific  exposition  Comn,  of  the  State  of  Washington 
has  selected  Bebb  ft  Mendel  and  Saunders  and  I^wton,  of 
Seattle,  to  prepare  plans  of  the  Washington  State  and 
Forestry  buildings,   respectively.  . 

Graham  &  Mvers.  Lowman  Bldg..  are  said  to  be  the 
archts,  for  the'  SamI,  and  Tessie  Kenney  Presbyterian 
Home   for   the    .Aged,    to   be   erected   at   a   cost   of   about 


*  Ittms  marktd  tkus  cw«  th*  namts  of  partits  amariti  etntrtcts. 
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>*    to    be    j'Mory    brick.       an  8  or  9-ttory  office  bailding,  on  Forsyth  «nd  Mais  Sts. 


Uilmmhee.  ITw.— !•  is  raaectcd  that  the  BdL  of 
SapcnNval  aric  tuimiiin  pin*  for  a  court  honac  to 

^  i»  nmtnSrSi  am  «w««nialioo  hm  ben  adced  to 
BBUd  a  ttta^ooa  mUiHon  to  the  Laytoa  Hoqutal,  located 
at  am  Sl 

Bids  vill  be  receifed  natil  Anc.  a6  bj  the  Bide- 
C«m^  AadiMnnB  Bd.  lAlrin  P.  KletzKh.  Pres.).  for 
fnrniihwg  Material  and  erecting  an  auditorium  at  Sute 
and  Cedar  Sta.  Bids  anj  be  saboiitted  as  a  whole  or 
aeparstrly  as  Ike  foUswiac:  Cut  stone,  artificial  stone, 
al  aad  roofing,  carpentry,  plumb- 
_  —m,    ekttiit     vork.    elevators      marble 

«mk,  vcalilaiiaK  and  beating  Dhiplicate  plans  and 
iHcifasiisBS  aar  be  ka^  from  Ferry  &  CUs.  archts., 
419  Baray.,  OMB  a^dcpeatt  of  »5o. 

A  HI  win—  kas  bcaa  aade  foe  a  permit  to^  erect  a 
3  story  bntk  and  suae  aaaex  to  the  Milvaukee  Uoa- 
pjtal    at    Cedar    St.    to   coat   (60,000. 

'Shrb^rf*.  ••'«• — The  Northern  Constr.  Co..  of  Mil- 
sankcc.  kas  steaied  Ike  contract  for  cotutnicting  com- 
■date,  an  rstrasion  aad  the  remodeling  of  V  ».  Host 
Uttcc.  mcjading  plumbing,  heating,  electric  wiring,  etc., 
(bids  epcacd  July  is)  for  (as^Us. 

Smftrwr.  Wis. — Bids  will  be  reccired  iwtil  Aug.  ai  by 
tea.  I.  Fhgsttd.  Co.  Clt.,  Sta.  A..  Superior,  for  ercct- 
ia«  Ike  anin  btalmng  of  the  Co.  Insane  .\sylom,  about  4 
aOcs  from  Smacrior.  Carl  Wirth.  .\rcht..  Bank  Com- 
■eiea  Bk^ 

Caiper.  Wy*-— F.  H.  Sawyer,  Co.  Ok.,  writes  that 
no  bids  were  received  on  July  aj  for  the  erc^;io»  ui 
a  j-alory  brick  and  stone  court  house.  No  date  has 
yet  been  set  for  the  receiving  of  new  bids.  Architect, 
C  A.   RaadaU,  of   Casper. 

iyiuMf*t^  Van.— Tke  bid  of  Ike  Vukan  Inm  Co. 
for,  Ike  cdl  work  at  the  new  police  station  at  |io,88S, 
It   is  stated,    has   beets    recommended    for   award. 

^lairf.  Oal. — Bida  will  be  received  until  Aug.  li  by 
tke  Depc  Pub.  Mka..  (Fred  Gelinas,  Secy.)  Ottawa,  for 
erecting  a  public  building  at   Simcoe. 

BUSINESS    BUILDINGS. 

MHn   Arranfed   Atfkab*ticaUy   by   Slaltt. 

CailaMM  Ala. — It  is  stated  that  plans  submitted  by 
Fred  Gortlon  Shaw,  of  Meridian,  Miss.,  have  been  ac- 
eepcetd  foe  tke  bnildinn  which  aie  10  be  erected  near 
by  tke  Alabama  Odd  Fellows  as  a  Home  for  their 
«■  aid  Oipkana.  The  buildings  to  be  erected  in- 
a  i-tiory  administration  building,  school,  chapel 
■ry  aad  a  nmabcr  of  cottages.  The  toul  estimated 
cost  is  laootooo.  Tke  sdminiatratiop  building  is  to  be 
erected   at   oaee    nader   tke   supeislsion   of    the   archt. 

Ft.  Smith.  Ark. — Bids  will  be  received  until  Aug. 
at  bjr  C  0_  Mowcn.  Secy.  Ft.  Smith  Hotel  Co.  for 
crccoag  (caecpt  kesttag.  plumbing  and  mechanical  ap- 
•Haaea)  a  <  stoty  t6s-room,  reinforced  concrete  hotel. 
Flsas  aad  spcei6cationa  may  be  bad  from  Herbert  E. 
Hewitt*  archt..  22  .\rcade  Btdg..  Peoria,  upon  a  dc- 
poait  of  tii. 

5«n  FrcHcitct,  Ctt. — McDoogall  Bros.,  33a  Pine  St., 
arc  lenusted  to  be  the  archts.  for  the  7'Stary  Y.  M.  C. 
A.  blae.,  to  be  erected  on  t,eavenworth  St.  and  Golden 
Gate    Aee. 

Pe^Kits  have  been  asked  for  the  fallowing  buildings: 
Tke  Balacs  limatiuent  Co.,  to  erect  an  8-story,  class 
A  banldtag  oa  Post  St.,  east  of  Kearny,  to  cost  $75,- 
aoa.  aad  D.  O.  Mills  to  erect  a  lo-story  class  .K  office 
baalfiag  ea  Bsok  St.,  to  cost  S].<o,ooo  ,and  Simon  Clay- 
baia  to  erect  a-4-Mory  brick  building  on  Geary  St.  near 
Gram  Ave.  to  cMt  $50,000. 

Ln  AmgtUt,  Cat. — The  contract  for  ornamental 
|kt  iron  and  cast  bronze,  for  Hamburger  Demrt- 
•tore,  at  8tk  St.  aad  Broadway,  is  reported  to  have 
bcra  let  to  tke  Winalow  Bros.,  of  Chicago,  111.,  for 
tiJ 


*0*kUud,  CoJ.— Roberts  Bros,  are  reported  to  have 
•ccarcd  the  contract  to  erect  a  $20,000  concrete  build- 
iag  for  Taft  A   Pemoyer. 

'MfryrvitU,  Co/.— Frank  M.  Herbert,  of  Sioux  City, 
la.,  it  is  Mated,  has  secured  the  contract  for  the 
bridt  wock  ca  tiw  new  theatre  which  is  to  coat  a  total 
of 


Crwmd  Jmuetian.  Cdo. — Bids  will  be  received  until 
Aag.  tj  by  J.  B.  Boyer,  archt..  Grand  Junction,  for 
fnndslnag  Material  and  erecting  a  jsturv  basement 
aad  roof  garden,  bcicfc  stone  and  concrete  Elk's  Temple. 

C»l»ndt  Sprint'.  Colo. — H.  Hovt  Stevens,  of  the 
AHa  Viata.  it  ia  reported,  intends  making  improvementa 
to   Ike   Imilding  to  coat   tso,ooo. 

Dtmvtr.  Cala.— It  ia  reported  tkat  Gouger  ft  Tott 
will   erect  •  (f*,ooe   botcL 

Tke  Direelars  of  tke  American  Mining  Congress,  it 
is  staled,  propose  errdiag  a  $1,000,000  mining  temple. 

'WOmimptrt.  D*l.—Contncxa  for  various  parU  of 
tke  work  m  oooaection  with  the  erection  of  the  $100,000 
Y.  M.  C.  A.  BIdg..  it  is  suted.  have  been  awarded  aa 
(oDows  beidt  wotlt — Eacseatioaa  aad  emcretc,  Dortey 
*  Saitk.  of  PkaaiMpkla,  Fs.,  atnictanl  steal,  Bdmont 
Iraa  Wks..  CkcsScr;  cat  ateoc  work.  Diamond  Brick  Co^ 
Wnilagtnn;  gfaaiSe  and  bliw  atone  ,B.  Ridgrway  ft 
SoSM.  PbiladcMlia.  Pa.;  roofing,  sheet  metal  work  and 
dtyfigkts.  Decker  ft  Sons.  PhilsdelpMa.  Pa.;  terra  cotta 
firnreoftag,  Henry  Maarer  ft  Son,  Pertfc  Aa>i>ov.  N.  J.; 
adll  wacL  Aawricaa  Car  and  Foandry  Co.  (formerly 
Jaikma    ft    Skarp    Co.),    Wilmington;    electrical    work. 


Jafkisa    ft    Skarp    Co.),    Wilmingtoe 

Garrett.    Millcr   ft    Co..    Wilnuagtoa; 

Cnrica  ft  Co.,  Wllaiington;  carpentry, 

Wilalagtoo;     wire     ladling    and     partitions.     Merritt    'ft 

Co..    P&lsdelpWa.    Pa. 

Oaytoas,    Pla.— The    OMaibera    of    tke    Indiana    Bl*er 
Banloecr    ft    Oatiac    Oak.    sccordiag    to    t^fottt,    pro- 
;  s  dak  kousc   10   cost  $30,000. 


i;    plastering.    L.    P. 
■y,   W.   Howard  iHay, 


JtktvmvOe.  FU.—Cto.  L.  Drew,  Secy.  BIdg.  Com., 
Maaowie  Aaaoc.  loi  Main  St.,  writes  no  contract  was 
kt  en  July  so  for  fmaisbing  material  and  erecting  the 
7-sCory  Maseaic  Tessplc  asd  office  building,  bida  being 
all  ICO  kick.  Tke  nMgicr  waa  referred  back  to  Grand 
Lod«c.  wMck  mceta  ia  Jaaoary;  probable  cost  of  bolM- 
iog,  tiio.ooo.  U  M.  wcatkers  Co.,  arckts.,  Mempbis, 
lena. 

Tke  Florids  Life  Intoraace  Co.  (M.  D.  Joknaon.  Prcs.) 
is  upsilad  to  be  cooildtriBg  pians  for  tke  erection   of 


Pmiocola,  F/d,—  It  is  reported  that  the  Trus.  of  the 
.\merican  National  lUnk  have  accepted  plans  for  a 
$aoo,ooo    banking    and    office    building. 

*Atlamta.  Ga. — F.  Gude  &  Co..  according  to  reports. 
have  secured  the  contract  to  erect  for  the  .\tlanta  Ath- 
letic Club  at  East  Lake,  a  club  house  to  cost  $40,000. 

Joiifi.  111.— The  officials  of  the  Joliet  &  Southern 
Traction  Co..  (L.  D.  Fisher,  Ch.  Engr.,  Joliet),  accord- 
ing to  reports,  propose  erecting  a  station  at  Joliet  and 
Van  BUren  Sts.  to  cost  about  $40,000. 

*C*u-aeo,  /;;. — The  contract  for  building  warehouse 
for  the  International  Harvester  Co.,  at  j6th  and  Leavitt 
Sts,.  is  reported  to  have  been  awarded  to  the  Federal 
Improvement  Co.  The  building  is  to  be  s  stories,  179X 
J$i  it.,  and  is  to  cost  $joo,ooo.  Postle  &  Nlahlcr,  Archts., 
J04   Dearborn    BIdg. 

Drealmr  lit. — Bids  will  be  received  until  Aug.  18  by 
E.  R.  Wright,  Secy.  Py'ftran  Home  Bd.,  Taylorvllle, 
for  furnishing  m&trrial  and  creeling  the  Illinois  Pyth- 
ian Home  at  liccaiur.  Bids  to  be  submitcd  on  the 
following:  General  contract,  ventilating  and  heating, 
plumbing,  sewerage  and  gas  fitting,  electric  work.  Plans 
and  specifications  may  be  had  from  Deal  &  Ginrel, 
archts.,    Lincoln,   upon  a   deposit  of  $10. 

Terre  Hautt,  Ind. — The  Knights  of  Columbus  Home 
Assoc,  is  reported  incorporated  with  a  capital  of  $40,- 
000  for  the  purpose  of  erecting  a  building.  Chas,  R. 
Duffin,  Chnm.    Bd.  Trus. 

Bratil,  Ind. — A.  L.  Wright  is  reported  to  be  pre- 
paring plans  for  a  vstory  business  and  lodge  nail 
to   be  erected   for   the   I.    O.    O.    F. 

JetersonxjIU,  Ind. — Qarke  &  I.^omis,  of  Louisville, 
Ky.,  according  to  reports,  have  been  engaged  to  prepare 
plans  for  the  2-story  Bedford  stone  banking  building  to 
be  erected  tor  the  Citirens"  Natl.  Bank  (John  C.  Zulauf, 
Mgr.),  at  Spring  St.  and  Court  Ave. 

Indianapolis.  Ind. — Miss  Mary  Ctippinger  is  reported 
to  have  secured  a  site  on  E.  Market  St.  on  which  she 
intends  erecting  a  5-story  office  building. 

Hammond,  ind. — It  is  reported  that  C.  E.  Kohl  has 
oidered  plans  prepared  for  a  theatre  to  cost  about 
$50,000. 

Dttvenfort,  /o.— The  Y.  M.  C.  A,  Trus.,  it  is  stated, 
have  secured  a  site  on  which  it  is  proposed  erecting  a 
$100,000    building. 

Muscatine,  la. — Mira  Hershey,  it  is  stated,  will  erect 
a  6-story  70x100  ft.  reinforced  building  to  cost  $160,000. 

'Pittsburg,  Kan. — It  is  reported  that  F.  C.  Borden,  of 
Wichita,  has  the  contract  for  erecting  the  $100,000 
Century  Building  at  4th  St.  and  Bway.  The  building 
will   be   equipped    with   an   electric   plant. 

Wichita,  Kan. — U.  G.  Charles  is  reported  to  have  com- 
pleted plans  for  an  $18,000  lodge  building  to  be  erected 
by  Odd    Fellows  Assoc. 

'Ashland,  Ky. — Jas.  King,  of  Ashland,  it  is  re- 
ported, has  secured  the  contract  to  erect  a  business 
building    to    cost    $22,000. 

Louisville  Ky. — The  Citisens'  Trust  Co.  is  reporetd 
incorporated  with  a  capital  of  $25,000  for  the  purpose 
of  erecting  a  business  building.  G.  W.  Lowraan,  E,  J. 
Howard   and    M.    Z.    Stannard   are   the    directors. 

.\ew  Orleans,  La. — The  Cod  Qub,  recently  organized, 
it  is  reported,  will  erect  a  clubhouse.     Capital,  $25,000. 

Ruston,  La. — Several  buildings,  including  the  union 
depot  are  reported  to  have  destroyed  by  fire,  on  July  28. 

Wiaten-Ule,  Idt. — It  is  reported  that  $50,000  has 
hctn   raise  1   lor  erecting  a   Y.   .\I.   C.  .\.    HUiR. 

Baltimore.  Md. — A  permit,  it  is  stated,  has  been  issued 
to  the  Merchants  and  Miners'  Transportation  Co.  for  an 
office  building  and  2  sheds  to  be  erected  at  Pier  3,  on 
Pratt   St.     The  structure   will   cost  $100,000. 

'Holyokr,  Mass.-  It  is  stated  that  Casper  Ranger,  10 
Bond  St.,  has  secured  the  contract  to  erect  a  brick 
stockbouse  at  Front  and  Hamplen  Sts.,  for  the  Ly- 
man   Mills,    the   cost   to   be    $40,000. 

Minneapolis,  Minn. — It  is  stated  that  plans  have  been 
prepared  for  an  8-story  addition  to  the  i2-8tory  Metro- 
politan Life  building,  commonly  known  as  the  "Guar- 
anty Loan"  building  at  Second  Ave.  South  and  3d  St. 
The  cost  of  the  addition  will  be  nearly  $300,000.  A 
new  elevator  system  to  cost  $50,000  will  also  be  re- 
quired. 

Bertrand  &  Cbamberlin,  Bank  of  Commerce  BIdg.,  are 
said  to  be  preparing  plans  for  a  brick  factory  10  be 
erected  on  Central  and  itih  Aves.,  N.,  for  the  North- 
land Knitting  Co.  It  will  be  50x200  ft.,  2-story,  with 
gravel  roof,  plumbing,  electric  and  gas  lighting  and 
steam  heating.  Geo.  McNamee,  Prcs.  A.  W.  Stevens, 
Sec.;  cost.  $20,000.  They  arc  also  preparing  plans  for 
a  building  at  4th  St.  and  5th  Ave.  S.,  by  the  Augsburg 
Publishing  Co.  It  will  be  60x100  ft.,  4. story  and  base- 
ment, of  pressed  brick  and  cut  stone,  reinforced  con- 
crete fireproofing  interior  work,  with  electric  conduits, 
gas  and  steam  heating.  Plans  will  be  ready  for  exca- 
vating and  foundation  work  soon,  and,  it  is  reported, 
the  contract  will  be  let  before  Sept.  1,  to  complete  this 
portion  of  the  work  this  fall.  Estimated  cost,  complete, 
$75  000. 

E  .H.  Hewitt,  archt..  715  4lh  Ave.  S.  is  preparing  plans 
for  a  guild  house  to  be  erected  on  Hennepin  Ave.,  near 
Oak  Grave  St.,  for  the  St.  Mark's  Episcopal  parish.  It 
will  be  of  pressed  brick  and  cut  stone.  Bids  will  be 
taken  toon  for  the  work:  cost,  $25,000. 

•The  H.  N.  Leighton  Co.,  213  S.  6th  St..  it  is  stated, 
has  the  contract  to  erect  the  j-«tory  reinforced  con- 
crete warehonse  for  the  City  Sash  and  Door  Co.,  at 
$40,000. 

The  following  are  reported  to  be  the  bids  received 
recently  by  Long  It  Long,  archts.,  R30  Hennepin  Ave., 
for  erecting  a  warehouse  for  the  KelloggMackev-Cam- 
eron  Co.,  at  4th  St.  and  9lh  Ave.,  S.;  J.  ft  W.  A. 
Elliott,  po«  Lumber  Exchange,  $62,982;  the  H.  N. 
Leighton  Co.,  $63,938;  Pike  ft  Cook,  $67,900;  Groff  & 
Cook.  $68,082;  John  Wunder,  $69,964;  J.  L.  Robinson, 
$70,054:   Charles    F.   Hagltn,  $70,492. 

It  is  stated  that  the  Bamet  ft  Record  Co.,  Lyceum 
BIdg..  secured  the  general  contract  to  erect  10  addi- 
tional til"  and  steel  crain  tanks  for  the  North  Star 
Malting  Co.  plant  at  Main  St.  and  18th  Ave.,  N.  B. 
Cost,  $35,000. 

Dululh,  Minn. — It  is  reported  that  the  Empire  Co. 
intends    erecting   a    theatre   to   cost    about    tioo,ooo. 


St.  Paul,  Minn. — It  is  reported  that  the  Masonic  Lodge 
is  contemplating  the  erection  of  a  temple  to  cost  $250,000. 

Hottiesburg,  Miss. — The  Elks  Home  .\ssoc.  is  reported 
incorporated    ami    will    erect    a    $50,000    building. 

St.  Louis.  .Mo. — J.  B.  Legg,  archt.,  715  Locust  St.,  is 
reported  interested  in  a  syndicate  which  proposes  erect- 
ing a  is-story  hotel  at  8tFi  and  St.  Charles  Sts.,  to  be 
known  as  .  t.  Charles  Hotel. 

The  McNaur  &  Harris  Realty  Co.,  it  is  reported,  has 
had  plans  prepared  by  Mauran,  Russell  &  Garden,  721 
Olive  St.,  tor  an  iSstory  office  building  to  be  erected 
at    Bway.    and    Pine    St.,    at   a    cost   of    $800,000. 

Arthur  C.  Dinglestedt  and  others  are  reported  to  be 
planning  the  erection  of  a  building  at  Delniar  and 
Taylor  Sts.,  to  contain  a  roof  theatre,  roof  garden, 
skating    rink,    etc.      The    cost    to    be    about    $300,000. 

Walter  W.  Candy  is  reported  to  have  purchased  a  site 
for  the  erection  of  a  5-story  business  building  at  St. 
Charles  and  7th  Sts. 

St.  Louis,  Mo. — Jas.  H.  McTagc,  it  is  reported,  is 
having  plans  prepared  by  A.  D.  Groves,  for  a  9-story 
hotel    to    be    erected    at    9th    and    Pine    Sts, 

'Kansas  City.  Mo. — G.  \V.  Huggins,  216  Shukert  BIdg., 
is  reiMjrted  to  have  secured  the  contract  for  erecting  at 
8th  and  Walnut  Sts.  a  brick  store  building,  to  cost  about 
$30,000,    for   Arragon    B'ldg.   Co. 

*Hacke  &  .'^exton  are  reported  to  have  secured  the 
contract  for  erecting  a  brick  store  building  tor  the  Jones 
Co. :  cost,  about  $200,000.  Architect,  C.  .\.  Smith,  Dwight 
BIdg. 

St.  Josph,  Mo. — The  Citizens'  Telephone  Co.  is  re- 
ported to  have  accepted  plans  for  the  erection  of  a  $65,- 
000   building. 

Lewistown,  Mont. — J.  11.  Kentj  of  Helena,  is  reported 
to  have  completed  plans  for  a  business  block  to  be  erected 
by  John  P.  Barnes  and  hia  associates  on  the  site  of  the 
old  Day  house.  The  building  will  be  4  stories  high,  the 
first  of  native  stone  the  rest  of  pressed  brick. 

Dillon,  Mont.—Ihe  Oregon  Short  Line  R.  R.  (Wm. 
.^shton,  Ch.  Engr.,  Salt  Lake  City,  Utah)  is  reported 
to  have  decided  to  expend  about  $250,000  on  improve- 
ments here,  to  consist  of  a  new  passenger  depot,  a  new 
freight  depot,  the  parking  .of  the  grounds  about  the  new 
station  and  a  general   rearrangement  of  the  yards. 

GoldHeld.  Nev.~The  Lodge  of  Elks,  it  is  reported,  is 
planning  the  erection  of  a  ouilding  on  Columbia  St.  to 
cost   $50,000. 

Dover,  A'.  J. — E.  C.  Barry,  prop,  of  the  Denville 
Hotel,  it  is  stated,  has  purchased  a  site  near  Dover  on 
which    it    is    proposed    erecting   a    $25,000    hotel. 

Atlantic  City,  N.  J. — Newlin  Haines,  prop,  of  tlie 
St.  Charles  Hotel,  it  is  reported,  is  contemplatiiig  the ' 
erection  of  a  hotel  on  Connecticutt  Ave.  and  the  Board- 
walk  to   cost    about   $3,000,000. 

Rochester,  N.  Y. — Plans  have  been  filled  for  the 
building  to  be  erected  for  the  Genesee  Amusement  Co. 
on   St.  Paul   St.,  at  a  cost  of  $75,000. 

'Fulton,  N.  Y. — E.  J.  Carver,  of  Fulton,  it  is  re- 
ported, has  secured  the  contract  to  erect  a  power  house 
for  the  Oswepo  1-alls  I'ulp  and  Paper  Co.,  at  a  cost 
i'<   about  $60,000, 

'Albany,  N.  Y.—U.  L.  Ryder  BIdg.  Co.,  217  Lark 
St.,  is  stated  to  have  the  contract  to  erect  the  First 
Natl.  Bank  BIdg.  at  35  State  St.,  the  Jas.  Hunter  Htg. 
&  Constr.  Co.,  _i  Church  St.,  the  contract  for  the  heat- 
ing plant  in  said  building,  and  M.  Delehanty's  Son,  32 
Green  St.,  the  contract  for  the  plumbing.  The  total 
cost  of  the   work  is   to   be   about   $125,000. 

New  York,  N.  Y. — Plans  have  been  filed  for  the 
5-story  home  and  institution  for  seamen  to  be  erected 
at  Jane  and  West  Sts.  by  the  American  Seamen's 
Friend  Society,  of  which  Rev.  Chas.  D.  Stoddard 
is    Pres. 

Long  Beach,  L.  I.,  N.  Y. — It  is  reported  that  plans 
arc  now  being  prepared  for  a  $1,500,000  hotel  to  be 
erected  by  Jason  Waters,  Prop,  of  the  Windsor  Hotel, 
Atlantic  City  N.  J.,  on  the  site  of  the  structure  which 
was  destroyed  by  fire  on  July  29.  The  building  will  be 
of  rinforced  concrete  steel  and  contain  Soo  rooms,  each 
jirovidcd  with  a  bath. 

Jamaica.  L.  I.,  N.  Y. — The  Jamaica  &  Long  Island 
Realty  Co.  (Ernest  M.  Hungerford,  Secy.),  187  Mon- 
tague St.,  Brooklyn,  it  is  reported,  propose  erecting 
a  combination  6-story  hotel  and  theatre  in  Jamaica 
to   cost    about    $250,000. 

Brooklyn  N.  K.— The  Salvation  Army,  it  is  stated, 
has  had  plans  prepared  for  an  industrial  home  which 
It  IS  proposed  erecting  at  a  cost  of  about  $40,000.  C.  C. 
Joster,  Asst.  to  Staff  Captain  Sylvester,  28  Ravmond 
St.,    may    be    able    to    give    further    information. 

Fargo,  N.  J3.— The  Gardner  Hotel  Co.,  it  is  stated, 
has  had  plans  prepared  for  a  hotel  to  be  erected  at  a 
cost    of    $150,000. 

Ashtabula,  O.— It  is  stated  that  $30,000  of  the  $50,000 
needed  to  erect  the   Y.   M.    C.   .A.    BIdg  has  been  raised. 

C«»ici«»a<i,  0.— The  Kroger  Grocery  &  Baking  Co., 
It  IS  stated,  has  filed  plans  for  a  3-story  concrete  bakery 
and  canning  building,  to  be  erected  at  Florence  Ave.  and 
Dcs  Moines  St.     Estimated  cost,  $80,000. 

Ci«ci«nfl(.  p.— Saml  C.  Tatum  Co.,  manufacturers  of 
mathincry.  Water  and  John  Sts.,  it  is  stated  has  se- 
cured a  permit  to  erect  a  5  story  brick  and  steel  $12,000 
plant  m  Colcrain  Ave.,  between  Monmouth  and  Michi- 
gan   Sts.;    also  a   one-story    foundry   to   cost    $20,000. 

Coltmbus,     0.— The    members    of  York     Lodge,     No. 

563,    r.    and    A.    M.,    it    is    reported,  propose   erecting   a 

'emple  at  High  St.  and  Smith  Place  Ave.  to  cost  about 
$20,000. 

Bj^'V"'?"'  ^;7r^^^\.:f^''  opened  on  July  24  by  the 
Bd.  of  Trus.  (Chas.  Winchet,  Chmn.)  for  erecting  county 
memorial  building  and  W.  Stillwell,  of  Lafayette  Ind., 
secured  contract  for  general  construction  at  $155,401, 
and  the  Hatfield  Electrical  Co.,  of  Indianapolis,  Ind. 
for-  rlfclncal    work    at    $2,469. 

All  bids  received  for  ventilating  and  heating  the 
above  memorial  building  opened  on  July  24  have  been 
rejected   and   new   bids   will   be   received 


Oklahoma   City.    Okta.-^J.   H.    Gauthier   is    reported   to 
be  preparing   to   erect   a   $20,000   business    building. 


*  Ittms  marked  thus  give  the  names  of  parties  avrarded  contracts. 
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Pittsburg,  Pa.— The  Baltimore  &  Ohio  R.  R.  Co. 
(D.  D.  Carothers,  Ch.  Engr.,  Baltimore),  it  is  stated, 
is  considering  the  erection  of  warehouses  on  the  3  city 
blocks  extending  from  2rst  to  24th  Sts.,  and  from  Small- 
ma.i  St.  to  Mulhtrrv  Ave.  The  cost,  including  ground, 
is    reported    to    be   about   $3,500,000. 

The_  members  of  the  Y.  M.  C.  A.  propose  raising  $100,- 
000  with  which  to  erect  a  new  building. 

•John  Ehrlinger,  71  Van  Braam  St.,  is  stated  to 
have  secured  the  contract  to  erect  a  3-story  brick  store 
and  flat  at  Center  Ave.  and  Kirkpatrick  St.,  to  cost 
$23,500. 

A  permit  has  been  granted  for  six  4-story  brick  ware- 
houses to  be  erected  by  Jos.  W.  Craig  on  20th  and 
Pike   Sts.,   at  a  cost  of  $85,000. 

'Philadelphia,  Pa. — A  contract  was  awarded  to  W.  W. 
Rea's  Sons,  1815  Frances  St.,  according  to  reports,  for 
the  erection  of  a  cigar  manufactory  for  Theobald  & 
Oppenheimer  at  ^th  and  Cambridge  Sts.  The  building 
will  be  five  stories  and  basement,  of  slow-burning  mill 
construction,   68x186  ft.,  and  cost  $90,000. 

Philadelphia.  Pa. — The  Liederkranz  Singing  Society, 
it  is  reported,  has  secured  a  site  on  which  it  is  pro- 
posed erectng  a  3-story  brick,  stone  and  terra  cotta 
building  at  a  cost  of  $40,000,  according  to  plans  prepared 
by    Carl    P.    Berger,    Penn    Sq.    Bldg. 

The  members  of  the  Columbia  Turnverein,  it  is  stat- 
ed, have  engaged  Carl  P.  Berger,  Penn  Sq.  Bldg.,  to 
prepare  plans  for  a  club  house  to  be  erected  at  27th 
and  Cabot  Sts.,  at  a  cost  of  $25,000. 

*Lynch  Bros.,  Lippincott  Bldg.,  it  is  stated,  have  been 
granted  a  pertnit  to  erect  a  3-story  brick  and  stone 
garage  at  Broad  and  Wood  Sts.,  for  Louis  BergdoII 
at  a   cost  of  $50,000. 

'Yorkville.^  S.  C— The  J.  J.  Keller  &  Co.,  of  Rock 
Hill,  according  to  reports,  have  secured  the  contract 
to  erect  t^ie  Lockmore  mills  at  Yorkville.  The  mill  is 
to  have  6,000  spindle  capacity,  and  is  to  cost  about 
$100,000. 

Chattanooga.  Venn. — The  Bldg.  Com.  is  considering 
the   plans   submitted    for    the   Y.    M.    C.    A.    Bldg. 

Knoxznlle,  T«7«n.— Plans  are  not  yet  ready  for  the 
proposed  lo-story  bank*  and  office  building  to  be  erected 
here  for  the  Knoxville  -Banking  Co.;  probable  cost, 
$160,000.  Architects,  Richards,  McCarty  &  Bulford, 
The   Ruggery,    Columbus,  O. 

Memphis.  Tetin. — It  is  reported  that  Mrs.  Mary  H. 
Winters  is  considering  the  erection  of  a  4-story  store 
and    flat    building    estimated    to    cost    $50,000. 

*Texarkana,  Tex. — The  State  Savings  &  Trust  Co.,  it 
is  reported,  has  awarded  the  contract  for  a  5-story  busi- 
ness structure  on  E.  Broad  St.  to  Hugh  McClennan,  of 
Chicago,  111.  The  building  is  to  be  of  stone,  fire  brick 
and  steel  exclusively.  The  total  cost  will  be  about 
$150,000. 

Silsbee.  Tex. — The  Santa  Fe  Hotel,  recently  burned, 
will,  it  is  reported,  be  rebuilt.  Plans  are  stated  as  being 
prepared  for  a  $75,000  building. 

*San  Antonio.  Tex. — The  Stewart  Constr.  Co..  of  St. 
LouiSr  Mo.,  it  is  reported,  has  secured  the  contract  to 
erect  the  passenger  station  for  the  International  &  Great 
Northern    R.    R.    to   cost  anproximately    $200,000. 

San  Angela.  Tex. — The  San  Angelo  Opera  House 
Co.  (Chas.  W.  Hobbs,  Pres.),  is  reported  to  be  con- 
sidering  the  erection   of   a    $50,000    opera   house. 

Danxille.  Va. — Press  reports  state  that  bids  will  be 
received  until  Aug.  15  by  Frank  Talbott.  Chmn.  Bldg. 
Com.,  for  erecting  a  Y.  M.  C.  .^.  Bldg.  .Amberg 
Chesterman.    archt..   Lynchburg. 

'Richmond,  Va. — It  is  reported  that  the  contract  to 
erect  the  R.  R.  Y.  M.  C.  A.  Bldg.  has  been  awarded 
to    A.    M.    Walkup,    of    Richmond,    at    ibout    $60,000. 

Seattle.  Wash. — It  is  stated  that  Wm.  S.  Ames,  of 
St.  Louis.  Mo.,  is  the  archt.  for  a  15-story  office  build- 
ing to  be   erected   in   Seattle. 

Maynoolh.  Ont. — Bids  will  be  received  until  Aug.  ig 
by  Geo.  Collins,  Mgr.,  Central  Ontario  Rv.  Co.,  Tren- 
ton, for  constructing  a  concrete  station  and  platforms  at 
Maynooth,   on   the   Whitney   extension. 

CHURCHES  AND  DWELLINGS. 

Notes   Arranged    Alphabetically   by   States. 

Woodlawn,  Ala. — The  members  of  the  Methodist 
Church,  it  is  reported,  are  preparing  to  build  a  $25,000 
edifice.      Henry    W.    R.    Hendricks,    Pastor. 

San  Francisco,  Cal. — The  Women's  Occidental  Bd.  of 
Missions  of  the  Presbyterian  Church  has  applied  for  a 
permit  to  erect  a  Japanese  mission  at  Sacramento  St. 
and  Prospect  PI.  The  building  will  be  a  3-story  brick 
and   will   cost   $48,000. 

Denver,  Colo. — A.  J.  Aste  is  reported  to  have  taken 
out  a  permit  to  erect  a  $30,000  apartment  house  on 
Logan  and  20th  Aves. 

Atlanta.  Ga. — I.  N.  B'rown,  Peters'  Bldg.,  is  reported 
to  have  secured  the  contract  for  the  erection  of  a 
$20,000    residence. 

Columbus.  Ga. — About  $16,000  of  the  $20,000  needed  to 
remodel  the  First  Baptist  Church  is  reported  to  have 
been   raised. 

Henry,   III. — See  'Tower  Plants,  Gas  and  Electricity." 

Chicago  111. — H.  Woods,  a  South  Water  St.  cornmis- 
sion  merchant,  is  reported  to  have  decided  to  build  a 
residence  on  Hawthorne  Place,  near  Sheridan  Road;  it 
will  be  2  stories  and  attic  high,  37x70  ft.,  aad  will  be 
constructed  of  pressed  brick  and  terra  cotta,  with  tile 
roof;   cost.   $40,000. 

Alton  la. — Rev.  1.  J.  ffrune.  Pastor,  R.  C.  Church, 
writes  that  contract  will  probably  be  let  about  Aug.  20 
for  the  erection  of  an  edifice,  cost  reported  to  be  about 
$40,000. 

Iowa  City  la. — Bids  will  be  received  until  .^ug.  29  by 
Wm.  J.  McChesney,  Secv.  Bd.  Regents,  State  Univ.  cif 
Iowa,  for  erecting  a  residence  for  the  president.  Proud- 
foot  &  Bird,  Archts..  625  Flynn  Bldg..  Des  Moines. 

New  Orleans.  La.— It  is  stated  that  Theo.  Brune,  404 
United  Cotton  Bldg.,  has  prepared  plans  for  a  $150,000 
edifice  to  be  erected  for  the  Mater  Dolorosa  R.  C. 
Church  edifice. 


Shreveport,  La. — W.  J.  Blanchard  is  reported  to  be 
preparing  to  have  a  residence  erected  at  this  place,  esti- 
mated to  cost  about  $23,000.  .Architects,  Hugh  McLen- 
non  &  Co.,  1  .rst   Natl.   Bank   Bldg.,  Chicago,  111. 

'Cambridge,  Moss. — John  B.  Byrne,  228  Main  St.,  has 
secured  the  contract  for  erecting  a  convent  for  St. 
Mary's  Church  at  Norfolk  and  Worcester  Sts.;  cost, 
$50,000.     Architect,  E.   T.    P.   Graham,   7   Boylston  St. 

*J.  B.  Byrne,  228  Main  St.,  has  contract  for  R.  C. 
Church  to  be  erected  on  Pearl  and  Lake  Sts.;  cost  about 
$65,000. 

Grosse  Pointe  Farms,  Mich. — J.  L.  Hudson  is  reported 
to  be  planning  to  erect  a  $50,000  residence  at  this  place, 
about   4  miles   from  the   Country  Club. 

'Mankato.    Minn. — C.  M.    Masters,  of    Mankato.    it    is 

stated,    has    secured    the  contract    for  the    steam    heating 

system  in  St.   Peter  and  Paul's  R.  C.  Church,  on  N.   5th 
St.,  to  cost  $1,852. 

Uuluth.  .W/iiii.— Frank  L.  Young  &  Co.,  Palladio  Bldg.. 
are  reported  to  'have  prepared  plans  for  the  Endion  M. 
E.  Church,  to  be  erected  on  19th  .Ave.  and  ist  St.,  to 
cost  about  $35,000. 

5"f.  Louis.  Mo. — The  members  of  the  Carondelet  Chris- 
tian Church,  according  to  reports,  have  accepted  plans 
prepared  by  J.  H.  Lynch.  715  Locust  St.,  for  a  $25,000 
edifice  to  he  erected  at  Dover  Place,  Carondelet.  Address 
Rev.   G.   E.   Ireland. 

Edward  T,  Nugent  is  reported  to  have  decidajl  to  erect 
a  residence  at  this  place  from  plans  prepared  Dy  Haynes 
&  Barnett;   estimated  cost,  $20,000.  . 

Omaha,  Neb.—L.  O.  Perley  is  reported  to  have  com- 
pleted plans  for  a  residence  to  be  erected  at  W.  Dodge 
St.   ,at   a   cost   of   $25,000. 

T.  W.  Thomas  is  reported  to  have  decided  to  erect  a 
brick  anartment  house  at  38th  Ave.  and  Farnham  St., 
to   cost   about  $50,000. 

R.  C.  Strehlow.  Contractor,  3813  Charles  St.,  is  re- 
ported as  having  plans  prepared  by  F.  A.  Henninger. 
A.  V.  Life  Bldp..  for  n  3-story  apartment  hous'^,  165X 
40  ft.  wide,  to  be  erected  on  i6th  and  Yates  Sts.,  to 
cost  about   $75,000. 

Reno,  Ne-d. — Senator  Geo.  S.  Nixon  is  reported  as  hav- 
ing plans  prepared  for  the  erection  of  a  $100,000  resi- 
dence at    Reno. 

Jersey  City.  N.  J. — St.  Mark's  Episcopal  Church  and 
mission"  house,  it  is  reported  were  destroyed  by  fire  on 
Aug.  4. 

New  York.  N.  Y. — Plans  have  been  filed  for  a  6- 
story  apartment  house  to  be  built  for  T.  T.  McLaughlin's 
Sons,  at  E'way.  and  143d  St.,  to  have  accommodation  for 
44  families;  cost,  $250,000.  Schwartz  &  Gross,  Archts.; 
also  for  two  6-story  apartment  houses,  each  with  ac- 
commodations for  24  families,  to  be  built  for  Emanuel 
Krulewitch.  in  148th  St.  and  Convent  .Ave.;  cost,  $320,- 
000.  Neville  &  Bagge.  Archts.;  also  for  2  5-storv  and 
basement  dwelling  houses  to  he  built  for  Jas.  .A.  McCrea 
at  41  and  43  E.  65th  St.,;  cost,  $100,000.  Robt.  W.  Gib- 
son,  Archt. 

Watertown.  N.  Y. — It  is  stated  that  plans,  specifi- 
cations and  bids  will  be  received  until  Aug.  22  by  R. 
W.  Barker.  Chmn.  Bldg.  Com.,  for  ventilating  and 
heating   State   St.    M.   E.   Church. 

Youngstown.  O. — .John  Todd  is  reported  to  have  pre- 
pared to  have  a  residence  erected  at  this  place  in  the 
near  future,  to  cost  about   $50,000. 

Clevelnnd.  O. — Harrv  Cone  is  reported  to  have  com- 
pleted nlans  for  a  residence  to  be  erected  for  J.  W.  Shijs- 
ter,    to    cost    about    $20,000. 

'Oakland,  Pn.— Thos.  Reillv.  cf  Philadelphia,  it  is  re- 
ported, has  secured  the  contract  to  erect  a  3-storv  brick 
convent  for  the  Sisters  of  Mercy  on  5th  Ave.  and  Craft 
Ave.  to  cost  $400,000. 

'Rydal.  Pa. — Horace  Trumbauer.  Archt.,  Philadelphia, 
it  is  stated  has  awarded  to  D.  W.  Sperry.  1305  Arch 
St  ,  Philadelphia,  a  contract  for  erecting  a  3-story  stone 
dwelling  and  .a  2-storv  Stone  stable,  costing  $50,000,  for 
H.  M.  Nathanson  at  Rydal. 

Thi'.adelphia.  Fa. — The  congregation  of  the_  Mickvc 
Israel,  it  is  reported,  is  considering  the  erection  of  a 
synagogue    to    cost     about    $60,000. 

A  permit  has  been  granted  to  Jere  L.  Cresse  to 
erect  a  4-story  b'ick  and  ston"*  anartment  house  on 
34th  and  Spring  Garden  Sts.  Estimated  cost,  $50,000. 
Milligan  &  Webber,  520  Walnut  St..  are  the  archts.; 
and  to  Jas.  J.  Hartnett,  to  erect  60  two-storv  brick 
brick  dwellings.  15^34- ft  .each,  one  on  the  east  and  . 
west  sides  of  Wanam.iker  St.,  north  of  Master  St.; 
the   total    cost   will    be    $q6.ooo. 

Dallas.  Tex. — Pres.  E.  O.  Tenison,  of  the  Citv  National 
Kank,  it  is  stated,  is  having  plans  prepared  for  a  resi- 
dence to  cost  about  $25,000. 

Dallas.  Tex. — Col.  J.  T.  Trezevant  is  reported  to  he 
nrenaring  to  erect  a  residence  on  Gillespie  .St.  and  Cedar 
Springs  .Ave.,  at  a  cost  of  $28,000. 

Ft.  Worth.  Tex. — W.  C.  Stonestreet  is  renorted  to  have 
purchas-d  property  on  Belle  PI.  for  a  residence,  to  cost 
about  $20,000. 

Houston,  Tex. — O.  H.  P.  Rudesill  &  Sons,  1012  Texas 

Ave  it  is  reported,  have  comnleted  nlans  for  a  $15,000 
edifi'cc  to  be  erected  by  the  Friendship  Baptist  congre- 
gation.    W.   P.   Pullman,   nastor. 

F.lkins  W.  Va. — The  Lutheran  congregation,  it  is 
stated,  is  preparing  to  build  an  $18,000  church.  AdBress 
Fastof.  • 

Spokane,  Wash. — Arthur  W.  COwley.  it  is  reported, 
has  comnleted  plans  for  a  3-story  anartment  house,  esti- 
mated to  cost  $80,000,  to  be  erected  by  the  Wellington 
Investment  Co. 

Seidsburg,  Wis. — It  is  stated  that  the  members  of  the 
St.  Peter's  Lutfi^eran  Church  are  preparing  to  erect  a 
$40,000   edifice.     Address  Pastor, 

SCHOOLS. 

Notes    Arranged    Alphabetically    by    States. 

Tuscan.  Arie. — The  School  B'd.  is  reported  to  have  ap- 
propriated   $27,000    to    erect    schools. 


'Berkeley,  Cal. — The  Bd.  of  Regents,  it  is  stated,  has 
awarded  to  the  Contra  Costa  Constr.  Co.,  the  contract 
for  the  concrete  foundation  work  for  the  Doe  Library  to 
be  erected  at  the  Univ.  of  California  at  $33,000.  The 
entire   building  is   to  cost  about   $2,000,000. 

San  Francisco,  Co/.— Stone  &  Street,  it  is  stated,  have 
submitted  plans   for  the  Bay   View   School. 

Denver,  Colo. — It  is  stated  that  an  8-room  brick  and 
stone  addition  is  to  be  erected  to  the  Academy  of  the 
Sacred    Heart   at    Maryland   and  'Taylor   Aves. 

'Denver,  Colo. — Reynolds  &  Temple  are  stated  to  have 
secured  the  contract  to  erect  a  dormitory  for  the  Univ. 
of  Denver  at  about  $15,000. 

'Bnultler,     Colo. — ^The     contract     for     the     new     engi-  , 
ineering    shop    at   the    University    of    Colorado,    it    is   re- 
ported,   h.is    been    awarded    to    Ike    O.    Wilson,    of    Boul- 
der,   l(r    $30,000. 

Rockville,  Conn. — It  is  stated  that  a  site  has  been  do- 
nated and  about  $160,000  is  available  for  the  Geo.  Sykes 
Manual   Training  School. 

Shclton.  Conn.- — The  following  are  reported  to  be  the  , 
bids  recently  received  for  erecting  a  school;  General 
contract,  Beardsley  Bldg.  Co..  $44,220;  mason  work  and 
fireproofing,  T.  O'Brien  &  Son.  Bridgeport,  $37,500; 
J  A.  Lunn  Bldg.  Co..  Bridgeport,  $23,807;  carpenter 
work,  Glover  &  Ritchie,  $5,621;  rooflSng.  P.  Carey  & 
Co..  New  York,  N.  Y..  $310;  plumbing.  E.  W.  Peck 
&  Co.  Derby  $2,800;  W.  P.  Kirk  &  Co.,  Bridgeport. 
$2,510;  D.  H.  Kelly.  Derby,  $2,443;  heating  and  venti- 
lating Merrill  &  Co.,  Boston,  Mass.,  $5,764;  D-  ". 
Kelly.  Derby.  $4,973;  plumbing,  heating  and  venti!at- 
ing,   Rourke   Bros.   Co.,   New  Haven,  $5,889. 

Moscow,  Idaho. — ^The  Bd.  of  Educ.  is  stated  to  have 
awarded  to  A.  L.  Vroman,  of  Moscow,  the  contract  for 
the  heating  system  and  plant  for  the  high  school. 

'Elkhart,  Ind. — It  is  stated  that  the  contract  for  the 
erection  of  a  power  house  at  the  Central  School  has 
been  awarded  to  Thos.  Foy  at  $7,964  and  for  the  plumb- 
ing at  said  school  to  Lane-Pyke  Co.,  of  Logansport  a( 
$4,670.  The  contract  for  the  heating  has  not  been 
awarded  as  yet. 

Indianapolis.  Ind. — D.  A.  Bohlen  &  Son.  Majestic 
Bldg..  are  reported  to  have  been  engaged  by  the  Sisters 
of  St.  Agnes  to  prepare  plans  for  a  3-story  brick  and 
stone  academy  to  be  erected  at  Meridian  and  14th  Sts. 
at    an    estimated    cost    of    $250,000. 

Indianapolis,  Ind. — ^Bids  will  be  received  until  Aug. 
13  bv  the  Bd.  School  Comrs.  (T.  E.  Cleland.  Bus. 
Dir.),'  for  installing,  complete,  a  furnace,  gravity  heat- 
ing and  ventilating  apparatus  at  School  No.  19,  Pal- 
mer and  Quill  Sts.  Herbert  L.  Bass  &  Co.,  archts.. 
Commercial   Club   Bldg. 

'Richmond,  Ind.— The  Bldg.  Com.  of  j^rlham  College, 
according  to  reports,  has  awarded  the  contract  for  the 
heating  plant  to  Chas.  H.  Johanning,  of  Richmond,  at 
$12,000. 

'Colfax.  Ind. — Wilcox  &  Norwood,  of  Lebanon,  are 
reported  to  have  secured  the  contract  to  erect  a  school 
here    at    about    $25,000. 

Greencastle,  Ind. — Bohlen  &  Son,  of  Indianapolis,  it 
is  reported,  have  been  engaged  to  prepare  plans  for 
a  library  to  be  erected  at  DePauw  Univ..  2  stories 
high,    82x124    ft.,    and    estimated    to    cost    $50,000. 

Ames,  la. — Bids  will  be  received  until  Aug.  21  by 
the  Bd  Trus.  Iowa  State  College  (E.  W.  Stanton. 
Secy),  for  poultry  and  dairv  farm  buildings.  Proud- 
foot    &   Bird,    archts.,    625    Flynn    Bldg.,    Des    Moines. 

Webster  Citv.  la. — Bids  will  be  received  until  Aug. 
20  by  O.  A.  Hall.  Pres.  Bd.  Educ,  for  furnishing  and 
installing  new  boilers  and  remodeling  heating  apparatus 
in  the  2  Central  School  buildings  and  the  erection  of 
boiler  house. 

Ft  Dodge  la. — Bids  will  be  received  until  Aug.  21  by 
T.  B.  Butler,  Pres.  School  Bd.,  for  rebuilding  the  High 
School. 

'Emporia.  Kan.— Jos.  H,  Hill,  Pres.  State  Normal 
School,  writes  that  the  contract  for  erecting  branch 
normal  schools  at  Hays  and  Pittsburg  (bids  opened 
Tuly  27).  has  been  awarded  to  Leeper  &  Smith,  of 
topeka,   Kan.;   total   bid,    $97,213. 

'Pittsburg,  Kan.— I..  B.  Kellogg,  secy.  Bd.  of  Regents, 
writes  that  the  contract  for  erecting  a  manual  training 
school  {bids  opened  July  30)  has  been  awarded  to 
Leeper  &  Smith,  Topeka,   for  $97,213. 

Portland.    Mi?.— Bids    will    be    received    until    Aug.    23 

■    by    the    Com.    on    Pub.    Bldgs.    (Nathan    Clifford.    Chmn.), 

for    the    masonry    and    carpentry    for    the    new    Durham 

St      School.       John     Calvin     Stevens    and    John    Howard 

Stevens,    archts.,    Oxford    Bldg. 

Springfield,  Mass.— Bids  will  be  received  until  Aug.  15 
bv  the  Com.  on  city  property,  (A.  F.  H.  Pittsburg, 
Chmn)  for  erecting  an  addition  to  HdWard  St.  school. 
Kirkham  &  Parlett,  archt.,  25  Harrison  Ave.  Separate 
bids  will  be  received  for  installing  a  ventilating  anfl 
heating  system;  also  plumbing  in  the  addition  to  said 
schools. 

Pittsfield.  Mass.—Wm.  Nugent.  Secy.  School  Com., 
writes  that  no  plans  have  yet  been  made  for  the  school 
to  be  erected  at  Finn  and  1st  Sts.;  it  will  probably  be 
several  months  before  contract  is  let;  it  will  cost  about 
$75,000. 

Saginaw,  E.  S.  Mich. — A  new  school  to  cost  about 
$25,000,  will  soon  be  erected  on  tlie  east  side. 

Lansing.  Mich.—\t  is  stated  that  bids  will  be  re- 
ceived until  Aug.  13  by  E.  M.  Lawton,  Supt.,  for 
erecting  a  brick  chapel  at  the  State  Industrial  School 
for    Boys.      Edwyn   A.    Boyd,   of   Lansing,   archt. 

'Bay  City,  Mich. — It  is  stated  that  the  contract  for 
the  plumbing  in  the  West  Side  school  has  been  awarded 
to  Mann  &  Ackermann.  of  Bay  City  at  $2,212. 

Rapid  River,  Mich.—C.  D.  Chubb  of  Marquette,  is 
stated  to  have  been  engaged  to  prepare  plans  for  a 
2-story  60x65  ft.  high  school  to  cost  $20,000. 

Marquette,  Mich. — Charlton  &  Kuenzli.  of  Marquette, 
it  is  reported,  are  preparing  plans  for  the  museum  and 
library  building  which  is  to  be  erected  at  the  Michigan 
(College  of  Mines. 


■  Items    marked  thus  give  the  names   of  parties   awarded   contracts. 
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AfffiMii.  iliek. — Bad*  will  be  Retired  until  .'Vug.  m 
tqr  CyrOie  Hwrie.  S««]r.  Sckool  Bd..  (or  erectinc  a 
^  -^  *^  *  al  Nmanee  (not  Marquette,  a*  tuted  in 
e).  nuu  and  apccifintions  nuT  be  had 
of  $10.  Joko  O.  Chnbb,  Arcbt.,  in 
_  .  in.  Separate  bid*  will  be  received, 
place,  for  plnabinc  aewerase  and  gas- 
taiac  for  abore  ichooL 

JtaWsMir,  Jfidk.— Bids  will  be  received  until  Aug.  j6 
by  the  Bd.  Edac  (Peter  W.  Vaaeoe.  Secy.),  for  erect- 
iMa  HHb  and  Grade  ScbooL  Cbarlton  &  Kuenili, 
airhia »  3ian|iicttc. 

Cwfafn.  ifiiia.— It  i*  stated  that  bids   will  soon   be 

adttd  by  Ike  State  Bd.  of  Educ  for  erecting  a  Sso,ooo 

diaiac  hafl  and  dorBitory  at  the  Sute  School  at  Crooks- 

tat.      Clarence    H.    Jobastoa.    Sute    Archt.,    Manhattan 

>  BUa..  Sc  Panl.  drew  the  plans. 

*J.  E.  O'Brien  k  Co.  are  reported  to  have  secured  the 
contract  for  plnrnhifia  the  Washington  School,  at  $860. 
aad  the  Crookston  Plnmbing  Co.  for  heating  same,  at 
ti.asa    (bids  opened  July   sj). 

MmmmtwHr,  Mwia.— The  Bd.  of  Regents,  of  the  State 
Uiu*ersity.  it  is  slated,  has  secured  land  for  the  uni- 
venity  hospital,  at  Washington  Ave.  s.  e..  Pleasant  and 
State  Sla.  A  fireproof  meawrial  hospital  will  be  erect. 
cd.  fosting  $iis.ooo. 

U'thtur  Cmrtt  iSt.  iMtiii,  Me.— F.  &  MUIer,  Secy. 
Bd.  of  Edoc,  writes  that  the  Citizens  on  July  27  voted 
10  iaaae  $60,000  bonds  for  erecting  a  new  school  in  the 
WchMer  Crave  School  Dist. 

'B»atwiam.  Uont.—J.  H.  Baker,  acting  Secretary  SUte 
College  of  Acricultnre,  writes  that  the  contract  for  erect- 
ion building  for  Sute  College  Agriculture,    (bids 
July  Ji)   has  been  awarded  to  Edw.   Wagner,  of 
for  $5<,94S- 

'AUiamtf.  Nrb. — The  contract  for  building  the  Catholic 
"I  school  is  reported   to  have  bem  awarded  to   F. 
of  Cotincil  Bluffs.  la.,  for  $32,642.'    The  build- 
ing is  to  be  $4x78  ft.  and  4  stories  high. 

Stmmi.S.  J. — Bid*  received  July  16  by  the  Com.  on 
■      "       Bd.    of    Educ.    for    the    Technical    High    School, 
''  to  have  been  in   excess  of   the   amount  avail- 
te   8400,000.      The    lowest    bids    received    on 

rts    of    the    work    are    a*    follows:      Masonry, 
Isetts.    8320,000;    carpenter   work,    Henry    M. 

"■ a*  k  Co..  841,000:  plumbing  Jzhnig  ft  Peoples,  Inc. 

>;  excavatiiig  work,  Frank  Cavalleizzo,  $35,000; 
ad  sled  contract.  Post  ft  McCord,  $124,000;  venti- 
and  bcatiiic  system.  Storms  &  Co.,  $78,973;  elec- 
vork,  Browe  Co.,  $16,887;  ps'ntirig,  A.  F.  Hin- 
rkhoen.     84,865,     and     excavating,      Frank      C^valluzzo, 
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The 


following  are  reported  to  be  the  contracts  award- 
ed by  the  Com.  on  Schoolhouses,  Bd.  Educ,  for  erect- 
ing a  i4'room  addition  to  the  Burnet  St.  School  (bids 
received  July  16):  Iron  and  steel  work,  Clements  Iron 
Works,  $11,100:  carpenter  work,  Chas.  Schaedel  ft  Bro., 
8iJ.?5oi  pMnting,  CTbas.  Stopper,  $1,127;  plumbing, 
KalpB  B.  Schmidt  ft  Co.,  62  Ann  St.,  $5,803;  roofing 
and  cornice  work,  Baier  &  Conrad,  336  Hunterdon  St., 
8s,4>8;  electrical  work,  Browe  (^.,  16  Clinton  St, 
tt.J'S;  steam  heating  and  ventilating.  Earl  &   Cook  Co., 

ill  Oraue  St.,  $5,73j;  ventilating  apparatus.  Earl 
Cook  Co.,  $3,4U.  Bids  on  masonry  work  were  re- 
advertised,  new  bids  opened  Aug.  i,  contract  awarded 
on  that  datc^  according  to  reporu,  to  Isaac  R.  Guerin,  2 
WflUam  St.,  at  $49,766. 

The  following  are  reported  to  be  the  lowest  bids  re- 
ceived July  25  by  the  Com.  on  Schoolhouses,  Bd.  of 
Ednc-,  for  erecting  the  Lincoln  School,  appropriation 
tSo.000:  Mason  work,  Patk  Reynolds,  $62,000;  iron  and 
s«e«l  work.  GocDer  Iron  VHa.,  $13,968:  carpenter  work. 
Wb.   G.    Sharwell   k   O.,   $19,968;  jilumbing,   Jaehnig  & 


Peopicik  $3,593;  roofing,  Baier  ft  Conrad,  $6,'86o;  elec- 
tital  work.  The  Browe  Co.,  $2,079;  heating  and  ven- 
tfl>tiiM|.  Storms  &  Co.,  $10,265;  motor  and  motor  wir- 
iafc  Bcatley  Bros.,  and  the  General  Electrical  Equip- 
Mra.  $465  each.  Toul.  $120,494,  and  the  architecU  fee 
Wings  the  net  total  up  to  $126,519 

It  is  suicd  tliat  the  plans  of  Alfred  Peter,  Market 
aad  Washington  Sis.,  for  the  addition  to  Bergen  St. 
School,   have   been   accepted. 

The  Com.  of  Schoolhouses  of  the  Bd.  of  Educ,  at 
its  aierttin  on  Aug.  2  voted  10  have  Henry  J.  King, 
at  CUatoe  St.,  arcbt.  for  the  Warren  St.  School,  ask 
akcraatc  bids  oa  the  mill  coottmction  plan  for  this 
acbocL 

B»T4t»lcm,  N.  /.—Bids  will  be  received  until  Aug.  13 
by  W.  D.  Forbes,  Chmn..  Com.  on  Manual  Training  and 
ladaatrial  School  for  Olored  Yonth  at  the  office  of  the 
Charities  and  Corrections  at  Trenton,  for  fur- 
anterial  and  erecting  a  laundry  building  at  said 


Eatt  Orangr,  N.  J —it  is  stated  that  all  bids  received 
Joly  22  for  erecting  the  Lincoln  School  in  the  4th  Ward 
exceeded  the   appropriation. 

HacUntack,  S.  J.— The  Bd.  of  Educ  is  reported  to 
ha  cenaidenag  ptaas  submitted  for  a  lo-room  school 
«•  he  erected   at   Fairawtint. 

PkUHfOmrt,  .V.  /.—The  Bd.  of  Educ.,  it  is  stated, 
ha*  decided  to  erect  two  8-room  buildings  at  a  total 
coot    of    $60,000. 

Nyek.  N.  Y.—U  is  reported  that  $75,000  sdiool  bonds 
have  been  sold. 

'Bufato.  N.  Y.—Thto.  Cnealber  ft  Co.,  are  reported 
to  have  secnrcd  the  rontract  for  the  plumbing  and  gas 
ttfyta  in  the  s-«tory  brick  addMoa  to  School  No.  54 
at  $1,350- 

LackfoTt,  N.  Y. — It  is  reported  that  the  following 
arc  the  bids  received  Aug.  i  by  the  Bd.  of  Educ.  for 
reconstnictiag  the  High  St.  School:  John  C.  Fogle. 
$ai.6s7:  U  C  Wille.  $17,615:  L  J.  Blackley,  $16.. 
{•S.75:  Joba  Moon  (2  bidi).  $i7,34J-70,  and  $16,900; 
Frank  Berg.  $21,129.  Heating:  Fuller- Warren  Co., 
$1,500;    American    Heating    ft    Warming    Co..    $2,413. 

•Frtih  fond,  L.  /..  N.  F  — The  following  are  the 
bids  opened  on  July  22  by  C.  B.  J.  Snyder,  Supt.  School 
BIdgs..  K.  Y.  City,  for  installing  ventilating  and  beat- 
ing apparatus  in  School  88.  Fresh  Pond.  Boro.  of 
Qaecns:  Frank  Dobson  Co.,  Inc.,  $36,900;  R.  J. 
Sovereign  Co..  $38,750;  Wm.  I.  Olvany.  $40,940;  George 
A.  Soter  ft  Co..  $37.671 ;  W»ke  ft  Williams,  sio  W. 
sotb  St..  N.  Y.  Oty.  $36,238  (awarded  contract). 

'New  York,  S.  K— The  following  are  the  bids  opened 
on  July  22  by  C  B.  J.  Snyder  for  general  coTWtruction. 


etc     of  additions  to   and   alterations  in    School  4,    Boro. 
of  Manhattan:     Thos.    Cockerill   &   Son,  $207,500;   Thos. 

^  Waters,  $207,500;  H.  M.  Weed  ft  Co.,  $228,000; 
chard  E.  Heningham.  $209,485;  Patk.  Sullivan,  $218,- 
400;  P.  (Mlagher,  $208,850;  Edmund  D.  BrodencK, 
$197,900:  A.  L.  Guidone,  $204,350;  J.  &  L.  Moreland 
Co.,  $198,980,  and  Bottsford.Dickinson  Co.,  1170  Bway., 
$196,000    (awarded    contract^. 

Bids  were  opened  same  time  and  place  for  installing, 
ventilating  and  heating  apparatus  in  School  12,  Man. 
haun  Boro.:  E.  Ruuler  Co.,  $6^,600;  Walker  &  Cham- 
hers,  $63,985:  Frank  Dobson  Co.,  Inc.,  $69,698:  Jas. 
Curran  Mfg.  Co.,  $62,761:  Wm.  J.  Olvany,  $71,348,  and 
Blake  ft  Williams,  210  W.  20th  St..  $60,492  (awarded 
contract). 

Plans  have  been  filed  for  a  4.story  and  basement, 
53x100  ft.,  school  to  be  built  at  1st  Ave.  and  56th  St. 
for  the  R.  C  Church  of  St.  John  the  Evangelist,  of 
which  the  Rev.  Dr.  J.  F.  Flood  is  rector.  Cost,  $80,- 
000.  Franklin  .\.  Green  and  John  A.  Van  Pelt,  are 
the  archts. 

Elltndatt,  Af.  D. — Separate  bids  will  be  received  by 
E.  F.  Bodle,  Pres.,  Bd.  Trus.,  until  Aug.  20.  for  in. 
stalling  a  beating  and  plumbing  system  in  dormitory 
building  of  state  industrial  school. 

•C"arniig(nii,  A'.  D. — At  a  recent  mectinR  of  Council  a 
resolution  is  reported  to  have  been  adopted  accepting  the 
bid  of  C.  .-Xsh  &  Co.,  of  St.  Paul.  Minn.,  at  $23,000, 
according  to  plans  and  specifications  of  Haxby  &  Gillespie, 
and  autnoriring  contractor  to  proceed  at  once  with  the 
erection  of  boiler  house  and  foundation  for  school,  and 
that   ercctjpn   of   school    be  postponed   until    1908. 

Bowbetls  S.  O.— Fremont  D.  Orff,  613  Lumber  Ex- 
change. Minneapolis.  Minn.,  it  is  reported,  has  plans 
for  an  8-room  brick  school  to  be  erected  for  Bow- 
bells;   co5t,  $20,000. 

Wakptton,  N.  C— Bids  will  be  received  by  C.  F.  Lar- 
rabee.  Acting  Comr.  Indian  .\ffairs,  Washington,  D.  C. 
until  Aug.  29,  for  furnishing  material  and  constructing 
employes'  quarters  with  plumbing,  steam  heat  and  elec- 
tric lighting,  also  a  barn  and  a  workshop  both  with 
plumbing  and  electric  lighting,  all  of  brick,  at  the  Indian 
school,  Wahpeton.  For  further  information  apply  to 
James  C.   (Hifford,  Supt.   Indian   School,   Wahpeton. 

'Sandusky,  O.— W.  E.  Carter,  Clk.  Bd.  Educ,  writes 
that  the  following  contracts  have  been  awarded  in  con- 
nection with  7th  Ward  School:  To  Brohl  &  Appall, 
Sandusky,  for  ventilating  and  heating,  $10,552;  plumb- 
ing and  gas  piping,  Hoffman  &  Conklin,  Columbus, 
$4,105,  and  electric  wiring,  Hillyear  Electric  Co.,  Mans- 
field,  $290. 

Newark,  O- — Bids  will  be  received  until  .Aug.  19  by 
the  Bd.  Educ.  (D.  M.  Keller.  Clk.),  for  furnishing 
and  installing  a  ventilating  and  heating  system  in  the 
new  High  School  Annex,  and  changing  heating  system 
in  the  old  building.     Vernon  Redding,  archt.,   Mansfield. 

Toledo,  O. — Bids  will  be  received  until  Aug.  26  for 
furnishing  material  and  erecting  a  school,  including 
all  plumbing  and  drainagge,  electric  wiring  and  the 
heating  and  ventilation  at  the  C^o.  Children's  Home, 
Ilacon  ft  Huber,  archts.,  755  The  Spitzer  Bldg. ;  D.  T. 
Davies.   Jr..   Co.   Aud. 

*Westerville,  O. — Harry  Karg,  of  Westerville.  is  re. 
ported  to  have  secured  the  contract  to  build  the  Car- 
negie library  at  Ottcnbein  University. 

Sabina  O. — It  is  stated  that  bids  will  be  received 
by  W.  H.  Dakin,  Cnk.  Bd.  Educ,  until  Aug.  12  for 
$40,000    school    bonds. 

Walter,  Okta, — Bids  will  be  received  until  Aug.  15  by 
the  Bd.  Educ,  (Chas.  G.  Mudd,  Clk.)  for  erecting  a 
lo-room  school. 

Lancaster,  Pa. — It  is  suted  that  the  Trus.  of  the 
Stevens'  Orphan  Home  have  decided  to  erect  a  work- 
shop  at   the   Stevens'    Industrie    School    to   cost   $20,000. 

Alleiheny,  Pa. — The  citizens  are  stated  to  have  voted 
in  favor  of  issuing  $150,000  bonds  for  a  school  in  the 
10th    Ward. 

Wilkesbatre,  Pa. — It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  13  by  John  F.  Morris,  Chmn.  Bldg. 
Com.,    for   erecting   a   4-room    school. 

'Cranston,  R.  I. — Contracts  for  erecting  the  5  schools 
are  stated  to  have  been  awarded  by  the  School  Com. 
July  22  as  follows:  Auburn— General  contract,  E.  K. 
Watson  Company,  $18,095;  heating.  Fuller  &  Warren, 
$2,198;  plumbing,  H.  H.  Dauphinee,  $i,o6j;  total,  $22,- 
262.  South  Auburn— General  contract,  E.  K.  Wilson 
Co.,  $7,289;  heating.  Fuller  &  Warren,  $625:  plumbing, 
H.  H.  Dauphinee,  ^648:  total,  $8,562.  Edgewood^jcn- 
eral  contract,  E.  Turgcon,  $20,345;  beating,  Braley  ft 
•.McLaughlin,  $1,845;  plumbing,  Davey  Bros.,  $1,320;  total, 
$2^510.  Aldington — General  contract,  E.  Turgjeon, 
$20, 345;  heating,  Gordon  E.  Haslam  Company,  $2,880; 
plumbing,  Davey  Bros.,  $1,320;  total  $24,545.  Thorn- 
ton— (general  contract,  L.  J.  Pierce  Co.,  $1^,835;  heat- 
ing, Braley  ft  McLaughlin,  $1,225;  plumbing,  Davey 
Bros.,   $940:   total,  $17,990. 

Brookings,  S.  D. — E.  E,  Hewitt,  of  Minneapolis,  Minn., 
is  reported  to  be  preparing  plans  for  a  ladies'  dormitory 
at  the  State  (College,  for  which  the  State  Legislature  is 
reported  to  have  appropriated  $50,000. 

yermilion.  S.  D. — Bids  will  be  received  until  Aug. 
20  by  the  Regents  of  Educ.  (Irwin  D.  Aldricb,  Secy.). 
care  of  Cataract  Hotel,  Sioux  Falls,  (or  steam  heating 
in  the  addition  to  East  Hall  at  the  State  Univ.  at 
Vermilion.      Jos.    .Schwarz,    archt,    Sioux    Falls. 

Sisseion^  S.  D. — It  is  sUted  that  the  Bureau  of  In- 
dian Affairs,  Washington  D.  C^  is  contemplating  mak- 
ing improvements  to  the  Indian  School  at  Sisseton  which 
include  the  install^ion  of  a  heating  system  and  water 
plant.  The  water  system  will  include  a  tower  60  ft. 
high, 

Nashville,  Tenn.—tht  Bd.  of  Educ.  is  said  to  be  con- 
sidering the  erection  of  a  school  on  (^ove  Ave.  to 
cost  about  $17,000. 

Memfkis,  Tenn. — It  is  stated  that  $300,000  school 
bonds  have  been  sold. 

Uvalde,  lex. — A.  O.  Watson,  of  Austin,  it  is  stated 
has  submitted  plans  which  have  been  accepted  by  the 
School  Bd.   for  a  school  to  cost  about  $30,000. 

Salt  Lake  City,  Utah.— It  is  reported  that  the  School 
Bd.  has  decided  to  erect  a  $15,000  addition  to  the  Sum- 
mit School  on  E.  3rd  St 


•  Items   marked  thus  give  the  names  of  parties  awarded  contracts. 


'Spokane.  Wash. — The  contract  to  erect  an  admini- 
stration building  and  gymnasium  on  the  high  school 
grounds,  it  is  reported,  has  been  awarded  to  L.  Lassett 
at  $39,200. 

'Ez'erett  Wash. — C!eo.  MacKenzie,  lof  Everett,  is 
staled  to  have  secured  the  contract  to  erect  the  Wash, 
ington  School  on  Rockefeller  Ave.  at  $43,000.  The  other 
bids  received  were  Lance  &  Peters,  $53,085:  A.  E.  White, 
$54,590;  R.  B.  McAdani,  $46,500;  A.  D.  McAdam, 
»^7,345.  The  building  is  to  be  a  twelve-room  structure 
with  basement,  and  will  be  constructed  of  stone  and 
brick. 

Bids  for  plumbing,  beating  and  ventilating  were  all 
rejected. 

Milwaukee.  Wis. — The  Statutory  Com.  of  the  School 
Bd.,  it  is  stated,  has  accepted  the  plans  submitted  by 
Guthrie  Leenhouts,  102  Wisconsin  St.,  for  the  nth  Dist. 
School   No.    I. 

West  .•illis.  Wis. — The  Council  is  reported  to  have  de- 
cided to  erect  an  8-room  school  in  the  ist  Ward,  to  cost 
about   $18,000. 

Superior,  Wis. — Van  Ryn  &  De  Gelleke,  of  Milwau. 
kee.  It  is  stated,  have  been  engaged  to  i)repare  plans  for 
the  addition  which  it  is  proposed  erecting  to  the  State 
Normal  School  at  Superior.  The  building  is  to  be  54x84 
ft.  of  solid  brick  and  cost  about  $50,000. 

Neltcn,  B.  C— L.  C.  Arthur,  Secy.  Bd.  School  Trus., 
writes  that  the  $60,000  school  bonds  have  not  yet  been 
sold,  and  it  is  probable  that  no  contract  for  the  erec. 
tion  of  the  12-room  school  (bids  for  which  were  to  have 
been    received    until    July    15)     will    be    let    until    1908. 

NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings." 
Canon  City,  Colo. — It  is  reported  that  the  city  jof  Canon 
Citv  will  donate  $2,500,  and  the  towns  of  South  Canon 
ana  Prospect  Heights  have  agreed  to  provide  the  balance 
of  $4,000  for  the  purchase  of  a  site  of  ground,  about  2 
miles  south  of  this  city  for  the  Tri-Billion  Smelting 
Co.,  of  New  York,  N.  Y.,  on  which  _  they  will  erect  a 
$200,000  smelting  plant.  The  plant  will  have  a  capacity 
of  50  tons  a  day  on  the  start.  ,It  will  be  constructed 
in  units  of  so-ton  capacity,  and  added  to  as  the  business 
increases.  Work  will  begin  on  the  plant  as  soon  as  title 
to  the  ground  can  be  secured. 

Miidletoxm,  Conn. — The  plant  of  the  Wilcox  &  Crit- 
tenden Co.,  on  South  Main  St.,  is  reported  to  have 
been  badly  damaged  by  fire  on  July  31.  The  company 
manufactures   marine   hardware. 

Ft.  Dade,   Fla.—See  "Water." 

Chicago,  III. — The  plant  of  the  (Chicago,  New  York 
&  Boston  Re(rigerator  Co.  at  51st  St.  and  Central 
Park  Ave.  is  reported  to  have  been  badly  damaged  by 
fire  on  July  30. 

It  is  reported  that  the  Raymond  Lead  Co.  has  secured 
a  site  and  intends  erecting  a  plant  to  cost  about  $500,000. 

Des  Moines,  la. — C.  C.  Cross  &  Co.,  Good  Blk.,  are 
reported  to  have  completed  plans  for  a  3-story  80x40- 
ft.  building  to  be  erected  for  the  Allen  B.  B.  B.  Flour 
Co.  (E.  W.  Allen,  Vice-Pres.)  at  a  cost  including 
equipment    of    $25,000. 

Bellevuc,  Mich. — A.  F.  Gertsell,  Easton,  Pa.,  has 
bought  for  the  North  American  Portland  Cement  Co., 
of  which  he  is  vice-president,  about  400  acres  of  cement 
rock  lands,  where  a  mill  of  about  3,000  bbl.  capacity 
will  be  erected.  The  company  has  perfected  plans  for 
the    construction    of    other    plants    elsewhere. 

St.  Louis,  Mo.— The  General  Compressed  Air  &  Vacu- 
um Machinery  Co.  (John  S.  Thurman,  Pres.),  4436  Olive 
St.,  it  is  stated,  has  increased  its  capital  stock  from  $120,- 
000  to  $750,000  for  the  building  of  a  new  factory  on  Jef- 
ferson Ave.,  between  Lafayette  and  Geyer  Aves.,  to  cost 
about  $200,000  and  cover  an  acre  of  ground. 

'Paterson,  N.  J. — H.  Walter  Baer  is  stated  to  have 
awarded  to  the  David  Henry  Bldg.  Co.,  6  Smith  St, 
the  contract  to  construct  a  silk  mill  on  the  Riverside 
Section  of  the  city.  The  plans,  which  were  prepared 
by  Franklin  Von  Winkle,  Colt  Bldg.,  provide  for  a 
main  mill  building  205x52  ft.  8  in.,  2  stories  hi^h, 
with_  basement  story  under  one-half,  in  addition  to  silk 
soaking-room,  and  separate  engine  and  boiler  rooms. 
In  addition  to  power  plant,  the  niw  mill  will  afford 
about  2j;,ooo  sq.  (t.  of  manu(acturing  space,  and  will 
be  provided  with  spacious  fireproo{  silk  vaults,  offices, 
elevators,  etc.     The  mill    pisnt    will  cost   about   $';o,ooo. 

Camden,  N.  J. — Eallinger  &  Perrot,  102  S.  12th  St, 
Philadelphia,  Pa.,  it  is  reported,  have  completed  plans 
for  2  additional  factories  and  a  power  plant  to  be 
erected  for  the  Victor  Talking  Machine  Co.  in  Camden 
at  a  cost  of  $200,000.  Bids  are  due  on  Aug.  7.  The 
2  additional  factories  will  be  erected  at  2d  and  Cooper 
Sts..  and  the  power  plant  to  be  installed  will  have  a 
capacity  of  4,000  h.-p.  One  of  the  new  buildings  will 
be  92x174  ft,  with  one  story  and  basement  and  pro- 
visions for  five  additional  stories  to  be  erected  later. 
The  other  will  be  6  stories  80x173  ft  Both  buildings 
will  be  built  of  brick  with  stone  'trimmings.  The  col- 
umn, floor  and  roof  construction  will  be  of  reinforced 
concrete  with  slag  roof  covering.  Concrete  saw-tooth 
skylights  will  also  be  provided  in  the  roof.  There  will 
be  a  tower  fire  escape  in  each  building,  and  a  passenger 
elevator   and    a  large   freight  elevator. 

Kingston  N.  V.—G.  W.  Van  Slyke  and  Wallace  N. 
""■■twi.  of  the  firm  of  G.  W.  Van  Slyke  &  Horton, 
of  Albany,  have,  it  is  stated,  with  the  Lopez-Grau 
Co.,  of  Kmgston,  purchased  a  lot  100x230  ft  in  Kings- 
ton on  which  a  modern  brick  factory,  66x160  ft.  and 
4  stones  high,  will  be  built  and  equipped  with  the 
very  latest  cigar  machines.  1,000  hands  will  be  em- 
ployed. 

West  Albany,  N.  K.— We  are  informed  that  Reed  & 
Stem,  5  E.  42d  St..  N.  Y.  City,  have  prepared  plans  for 
the  following  work  contemplated  at  West  Albany  (or  the 
New  York  Central  &  Hudson  River  R.  R.  Co.:  Boiler, 
tender  and  tender  truck  shop;  size  of  building  to  be  125X 
430  ft;   total  cost  of  building,   $210,000. 

Akron.  O.— The  Interstate  Gypsum  Co.  (M.  F.  Dirn- 
ber«r.  Attorney),  whose  main  office  is  to  be  in  Buffalo, 
N.  Y.,  IS  stated  to  have  filed  articles  of  incorporation 
with  a  capital  of  $150,000,  and  intends  erecting  a  mill  in 
Akron,   to  cost  about   $75,000. 

WellanJ,  Ont— Bemis  Bros,  of  Boston.  Mass..  it  is 
reported,  propose  erecting  a  bag  factory  here  to  cost 
about  $1,500,000, 
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STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notes   Arranged    Alphabetically    by   States. 

Brooklyn,  N.  Y. — We  are  informed  that  no  bids  were 
received  on  Aug.  i  for  furnishing  labor  and  material  re- 
quired for  the  final  disposition  of  ashes,  street  sweepings 
find  rubbish  in  Brooklyn  Boro.,  the  period  of  the  con- 
tract to  be  for  5  yrs.,  beginning  Oct.  28,   1907. 

Philadelphia,  Pa. — The  Comrs.  of  Lower  Merion  Town- 
ship are  reported  to  have  decided  to  install  a  garbage  dis- 
posal plant,  and  have  instructed  Robley  A.  Warner,  C.  E., 
Supt.  of  Health  and  Drainage,  to  make  complete  survey, 
etc.,  and  report  to  Board  on  disposal  of  ashes  and 
garbage.  State.  Senator  Algernon  B.  Rogers  is  Pres.  Bd. 
Comrs.    Lower'Merion  Township. 

Ft  D.  A.  Russell,  Wyo. — The  lowest  bid  opened  on 
July  22  by  Capt.  V.  K.  Hart,  Constr.,  Q.  M.,  U.  S.  A, 
Cheyenne,  for  furnishing  material  and  constructing  a 
garbage  crematory  at  Ft.  D.  A.  Russell  is  reported  to 
have  been  submitted  by  Lewis  &  Kitchen,  of  Chicago, 
111.,  at  $7,800. 

MISCELLANEOUS. 

Notes    Arranged    Alphabetically    by    States. 

Mobile,  Ala. — Bids  will  be  received  by  Maj.  H.  Jervey, 
Corps  Engrs.,  U.  S.  .\.,  until  Oct.  5.  for  building  lock 
and  dams  Nos.  2  and  3  and  Lock-tenders  house,  Tom- 
bigbee  River,  Ala.,  as  advertised  in  The  Engineering 
Record. 

Franklin.  .4rk. — Bids  will  be  received  by  Capt.  G.  M. 
Hoffman,  Corps  Engrs.,  U.  S.  A.,  Vicksburg,  Miss.,  until 
Oct.  5,  for  building  Lock  and  Dam  No.  8  in  Ouachita 
River  at  Franklin  Shoals,  Ark.,  as  advertised  in  The 
Engineering  Record. 

Jacksonville,  Fla. — -Bids  will  be  received  by  Maj.  Fran- 
cis R.  Shunk,  Corps.  Engr.,  U.  S.  A.,  until  Aug.  26, 
for  building  jetties  at  Biscayne  Bay,  Fla.,  as  advertised 
in  The  Engineering  Record. 

The  following  are  the  bids  opened  on  July  24  by  Maj. 
Francis  R.  Shunk,  Corps.  Engrs.,  U.  S.  .\.,  for  dredging 
in  St.  Johns  River,  about  165,000  cu.  yds.  soft  material 
and  clay  and  rock  (price  given  per  cu.  yd.):  North  Ameri- 
can Dredging  Co.,  New  York,  N.  Y.,  $3.99;  Roderick  G. 
Ross,  Jacksonville,  Bla.,  $3.10;  P.  Sanford  Ross,  Inc., 
Jersey  City,  N.  J.,  $3.03,  and  Southtrn  Dredging  Co., 
.-iobile,  Ala.,  $3.98. 

'Chicago,  III.— The  Otis  Elevator  Co..  of  New  York, 
N.  v.,  has  secured  the  contract  for  installing  dumb- 
waiter in  U.  S.  Post  Office  for  $2,095. 

'Marsltailtown,  la. — F.  G.  Dunahugh,  Aud.  of  Story 
County  at  Nevada,  la.,  writes  that  the  contract  for  con- 
structing ditch  or  drain  in  Marshall-Story  Drain  Dist. 
No.  1  ( bids  opened  Aug.  i )  has  been  awarded  to  Tho. 
Dangerfield.  of  Rinard,  la.  The  work  to  consist  of  the 
following;  Sec.  i,  5,130  ft.  open  ditch,  about  6,500 
cu.  yds.;  Sec.  2,  5,000  ft.  30-in.  and  2,800  ft.  26-in. 
tile;  Sec.  3,  3,000  ft.  20-in.,  3,400  ft.  i8-in.  5,400  ft. 
16-in.  and  4,200  ft.  12-in.  tile;  Sec.  4,  5,500  ft.  16- 
in.,  1,200  ft.  14-in.  and  1,800  ft.  i2-in.  tile;  Sec.  5, 
2,000  ft.  20-in.,  4,100  ft.  i8-in.  and  2,900  ft.  14-ln. 
tile;  Sub  Branch  1  of  Sec.  5,  1,800  ft.  12-in.  and  200 
ft.    14-in.    tile. 

Boone,  la. — It  is  stated  that  bids  will  be  received  until 
Aug.  13,  by  the  Co.  Aud.  for  constructing  drain  No.  30, 
in  10  sections. 

Ft.  McHenry,  Md. — Bids  will  be  received  until  Aug. 
14  by  J.  Barry  Mahool,  Pres.  Bd.  Awards,  Baltimore, 
for  constructing  a  pile  and  timber  pier  and  for  certain 
other  work  connected  therewith  for  use  of  the  Naval 
Reserves,    Ft.    McHenry.      O.    F.    Lackey,    Harbor    Engr. 

Sandwich,  Mass. — Bids  will  be  received  by  the  Bd. 
of  Harbor  and  Land  Comrs.  at  Boston,  until  Aug.  16 
for  improving  entrance  Yo  Scorton  harbor  at  East  Sand- 
wich, as  advertised  in  The  Engineering  Record.  Frank 
W.    Hodgdon,    Ch.    Engr.,    Boston. 

Boston,  Mass. — Bids  were  opened  on  Aug.  2  by  the 
Harbor  and   Land  Comrs.   as  follows: 

Excavating  channel  at  Rock  Creek,  Eastham  and  Or- 
leans, 14,000  cu.  yds.  (price  per  cu.  yd.):  Chas.  H. 
Thomas.  Middleboro,  Mass.,  43  cts. ;  W.  H.  Ellis,  17 
Milk  St..  Boston,  49  cts. 

Building  stone  jetties  at  Cuttyhank  Harbor.  4,000  tons 
(price  per  ton):  E.  S.  Belden  &  Sons,  217  Laurel  St., 
Hartford,  Conn.,  $3.59;  and  Thomas  &  Connor,  Middle- 
boro, Mass.,  $2.54. 

Detroit,  Mich. — Bids  will  be  received  until  Aug.  26 
by  Col.  Chas.  E.  L.  B.  Davis.  Corps  Engrs.,  U.  S.  A., 
Detroit,  for  furnishing  "and  delivering  about  6o"o  M  ft. 
timber  at   St.   Marys  Falls  Canal. 

Grand  Rapids,  Mich.— The  Bd.  of  Pub.  Wks.,  (Chas. 
M.  Wilson,  Pres.)  on  July  25  rejected  bids  received  on 
July  18  for  constructing  4,000  cu.  yds.  concrete  walls, 
excavating  18,000  cu.  yds.  rock  and  8,000  cu.  yds.  earth 
in  connection  with  flood  protection  work  at  Grand  Rapids, 
all  being  too  high  and  will  receive  new  bids.  L.  W 
Anderson,   City  Engr. 

Ft.  Snelling,  Minn. — Bids  will  be  received  until  Sept. 
3  by  Maj.  Amos  V/.  Kimball,  Constr.  Q.  M.,  U.  S.  A., 
St.   Paul,    for   constructing  a  ditch   at   Ft.    Snelling. 

'St.  Paul,  Minn. — The  Otis  Elevator  Co.,  of  New  York, 

N.  Y.,   has  secured  the  contract  for  installing  elevator  in 
U.  S.  Post  Office,  for  $6,245. 

'Breckenridge,  Minn. — The  State  Drainage  Bd.  at  St. 
Paul  on  July  31  awarded  contracts  for  constructing  Otter 
Tail  River  cut-off  in  Wilkin  County  and  the  Grand 
MaVais  extension  in  Polk  County  to  the  Standard  Drain- 
age Co.,  of  Windom,  at  9.3  cts.  and  10.5  cts.  per  cu. 
yd.,    respectively. 

'Billings,  Mont. — Gaynon  &  Co.  have  secured  the  con- 
tract for  constructing  Danford  drain  ditch  in  Yellow- 
stone County,  for  $25,000.  -  Henry  Gerharz,  of  Billings, 
Engr.  in   Charge. 

Portsmouth,  N.  H. — The  following  are  the  bids  opened 
on  July  20  at  the  office  of  the  Bureau  of  Yards  and 
Docks,    Navy   Dept.,    Washington,    D.    C,    for  blasting   in 


front  of  Quay  Wall,  Navy  Yard,  Portsmouth,  N.  H. 
(Specification  No.  1,548):  (a)  Dredge  whole  area  com- 
plete in  accordance  with  plan;  (b)  for  complete  work  with 
modifications.  R,  G.  Packard  Co.  130  Pearl  St.,  New 
York,  N.  Y.,  a  $169,000;  Eastern  Dredging  Co.,  247  At- 
lantic .\ve.,  Boston,  Mass.,  a. $126,867,  b  $122,867;  John- 
ston &  Virden,  Lewes,   Del.,  a  $122,900,  b  $119,900. 

Camden  N.  J. — Bids  will  be  received  until  Aug.  is,  by 
Jas.  E.  Hewett,  Chmn.,  Finance  Com.,  City  Council, 
for  $15,000   Park  bonds. 

Hackensack,  N.  3. — Bids  will  be  received  by  the  Hack- 
ensack  Improv.  Comn.  until  Aug.  20  for  the  construc- 
tion of  a  tlat  togped  concrete  drain  connecting  the  brook 
with  the  sewer  in  Union  St.,  together  with  wing  walls, 
air  flap  guard  rail,  etc.,  as  advertised  in  The  Engin- 
eering   Record.       Engineer,    Lemuel    Lozier,    Bank    Bldg. 

Newark,  N.  J. — The  following  are  the  bids  opened  on 
July  29  by  Col.  D.  W.  Lockwood,  Corps  Engrs.,  U.  S.  A., 
.Army  Bldg.,  New  York,  N.  Y.,  for  dredging  in  Newark 
Bay  and  Passaic  River,  N.  J,  (price  given  percu.  yd. 
scow  meas.):  Midland  Land  &  Improvement  Co.,  62 
Cedar  St.,  New  York,  fT.  Y.,  16.25  c's.;  Morris  &  Cum- 
ings  Dredging  Co.,  17  State  St.,  New  York,  N.  Y.,  23.2. 
cts.;  P.  S.  Ross,  Inc.,  2yy  Washington  St.,  Jersey  City, 
N.  J.,  36.4  cts.;  the  international  Contr.  Co.,  17  Battery 
PI.,  New  York,  N.  Y.,  26  cts.;  the  W.  H.  Beard  Dredg- 
ing Co.,  21   State  St.,  New  York,  N.   Y.,  22.9  cts. 

Albany,  N.  Y. — The  following  are  the  totals  of  bids 
opened  on  July  qi  by  F.  C.  Stevens,  State  Supt.  Pub. 
\Vks.,  for  improving  the  New  York  State  canals  as  fol- 
lows: 

Contract  12,  Erie  Canal — Sees.  6  and  7 — Excavation 
of  the  canal,  protection  of  sides,  construction  of  Lock  23 
and  appertaining  structures;  bridges,  abutments  and 
bridge  approaches  and  other  incidental  details,  bet.  deep 
water  at  west  end  of  Oneida  Lake  Sta.  2720,  and 
Mosquito  Point  Bridge  over  Seneca  River  at  east  end 
of  Contract  No.  5,  Sta.  5074.  Length  of  contract, 
4373  miles:  One  bidder,  Stewart.  Kerbaugh,  Shanley 
&  Co.,  527  5th  Ave.,  N.  Y.  City,  $3,391,716.  Engi- 
neer's  estimate,    $3,082,560. 

Contract  14,  Erie  Canal — Sects.,  i,  2  and  3. — Dredg- 
ing channel  in  Mohawk  River  bet.  west  end  of  Con- 
tract II,  Sta.  305,  and  a  point  near  upper  Mohawk 
aqueduct,  at  Rexford  Flats,  Sta.  1046;  for  construct- 
ing dam  2  below  Crescent  Aqueduct,  Sta.  305;  Dam  3 
and  Lock  7  above  Vischer's  Ferry,  Sta.  839;  Dam  o 
and  Lock  15  at  Yosts,  Sta.  2954;  Dam  10  and  Lock 
14,  at  Canaioharie  Sta.  3307;  Dam  ii  and  Lock  No. 
13,  at  Ft.  Plain,  Sta.  3554;  retaining  dam  at  Minden- 
ville,  Sta.  3865;  highway  changes;  culverts,  and  inci- 
dental work  appertaining  thereto.  Length  of  contract, 
15  miles:  The  Scofield  Co.,  Pennsylvania  Bldg.,  Phil- 
adelphia, Pa.,  $3,357,776;  Arthur  W.  Luce,  100  Bway, 
N.  Y.  City,  $2,935,763;  Stewart.  Kerbaugh,  Shanley 
&  Co..  527  5th  Ave.,  N.  Y.  City,  $3,163,137.  Engi- 
neer's  estimate,   $2,875,570. 

Contract  35,  Oswego  Canal — Sect.  i. — Excavating  ca- 
nal and  protecting  sides;  constructing  Locks  7  and  8; 
bulkheads,  culvejrts,  spillways  and  incidentaj  details 
between  0.56  of  a  mile  above  Utica  St.  Bridge.  Sta. 
1164+00,  arid  harbor  line  north  of  Bridge  St.  Bridge, 
Sta.  1208+85,  at  Oswego,  N.  Y.  Lengtn  of  contract, 
.85  of  a  mile:  Stewart,  Kerbaugh,  Shanley  &  Co., 
527  5th  Ave..  N.  .Y  City,  $865,689;  Gilmour-Horton- 
.Allen  Co..  Sandy  Hill.  N.  V.,  $739,261.  Engineer's 
estimate,    $752,760. 

'Mineola,  L.  I.,  N.  Y. — Revised  bids  for  constructing 
sea-wall  on  east  side  of  Shore  road  at  Oyster  Bay  are 
reported  to  have  been  opened  on  Aug.  5  by  the  Nassau 
County  Superv.  and  the  Abbott-Gamble  Co.,  32  Bway., 
N.  Y.  City,  secured  the  contract  for  both  sections  of 
wall,  at  $5.16  per  cu.  yd. 

New  York,  N.  Y. — Bids  will  be  received  by  J.  A. 
Bensel,  Comr.  Docks,  until  Aug.  19,  for  furnishing  ma- 
terials and  putting  in  place  rip-rap  stone,  as  per  Con- 
tract 1 191. 

Bids  will  be  received  by  J.  .\.  Bensel,  Comnr.  Docks, 
until  Aug.  21,  for  furnishing  material  and  building 
freight  sheds  on  Piers  Nos.  60,  61  and  62,  and  on  the 
adjacent  bulkhead  platforms  or  lateral  extensions  bet.  W. 
19th  and  W.  22d  Sts.,  on  the  North  River,  Boro.  Man- 
hattan,  as  per  Contract   1091. 

The  lowest  bid  opened  on  Aug.  i  by  Moses  Herrman, 
Pres.  Park  Bd.,  for  furnishing  material  and  grading  and 
improving  grounds  north  of  the  Municipal  Building  in 
Crotona  Park  was  submitted  by  A.  E.  Guidone,  at  the 
following  bid:  500  cu.  yds.  earth  excav.,  80  cts.;  5,000 
cu.  yds.  rock  excav.,  $1.80;  25  cu.  yds.  concrete  in 
found.,  $5;  50  cu.  yds.  rubble  masry.  in  found.,  $5.50; 
100  cu.  yds.  broken  range  Ashler  masry.,  $9.50;  675  cu. 
ft.  limestone  masry.,  $3.50;  20  walk  basins,  ea.,  $80;  600 
lin.  ft.  8-in.  vitr.  pipe,  $1.25;  250  lin.  ft.  blue-stone 
steps,  $1.95,  and  100  sq.  yds.  asphalt  walk,  $3.05;  total, 
$16,255.  Totals  of  other  bids:  Tony  F.  Carfagno,  $18,- 
135;  Leahy  Contr.  &  Constr.  Co.,  $17,125;  McHarg- 
Barton  Co.,  $17,162;  Chas.  Schneider,  $17,350,  and 
Frank   T.  Willigan,  $22,534. 

Bids  will  be  received  by  J.  A.  Bensel,  Comr.  of 
Docks,  until  Aug.  15,  for  furnishing  material  and 
repairing  and  rebuilding  a  portion  of  the  pier  at  the  it. 
of  W.  i32d  St.,  North  River,  known  as  Pier  No. 
122,    as    per    contract    1,087. 

Bids  will  be  received  by  Denis  A.  Judge  Deputy 
and  Acting  Comr.  Docks,  until  Aug.  15  for  furnishing 
lumber  as   per  contract   No.    1058    (class  3). 

'New  York.  N.  Y. — The  following  are  the  bids  opened 
on  July  26  by  J.  A.  Bensel,  Comr.  of  Docks,  for  fur- 
nishing and  building  freight  sheds  on  piers  Nos.  54  and 
56,  North  River,  bet.  foot  of  Little  W.  12th  and  14th 
Sts.,  on  the  Chelsea  section,  with  lateral  extensions  on 
the  adjacent  bulkhead  platforms:  Snare  &  Triest  Co.,  143 
Libert"  St.,  $1,132,580  (awarded  contract);  R.  P.  &  J.  H. 
Staats,  $1,219,000;  Post  &  McCord,  Inc.,  $1,154,000,  and 
Geo.  B.    Spearin,  $1,240,167. 

West  Point,  N.  Y. — Bids  will  be  received  by  Maj. 
J.  M.  Carson.  Jr.,  Q.  M.,  U.  S.  M.  A.  until  Aug. 
26  for  furnishing  treated  iron  pipe  for  electric  ducts, 
as   advertised   in  The   Engineering    Record. 

Brooklyn,  N,  Y. — Bids  wjll  be  received  by  J.  A. 
Bensel,  Comr.  Docks.  New  York  City,  until  Aug.  16 
for  furnishing  material  and  placing  filling  in  rear  of 
ferry  structures  at  39th  St.  Boro.  Brooklyn,  as  per 
contract     1,088. 

The  Sinking  Fund  Comn  is  stated  to  have  received 
favorable  report  on  proposition  of  Dock  Comr.  Ben- 
sel to  get  lands  on  South  Brooklyn  waterfront  for 
docks.  It  is  part  of  his  proposition  to  expend  $29,- 
000,000    for    improvements   of    Nfcw    York    City's   docking 


properties.  These  lands  lie  between  28th  and  36th  Sts. 
and  57th  and  6ist  Sts.  and  ad  Ave.  and  the  bay.  The 
land  for  which  the  purchase  was  approved  will  cost 
about  $6,000,000.  The  improvements  will  cost  $io,. 
000,000.  Some  of  the  piers  are  to  be  1,200  ft.  long 
and   will   be   steel  and   fireproof. 

Stapleton,  S.  I.,  N.  Y. — Bids  will  be  received  by 
J.  A.  Bensel,  Comr.  of  Docks,  New  York  City,  until 
Aug.  16  for  furnishing  materials  and  placing  tilling  in 
the  rear  of  the  ferry  structures  at  Canal  St.,  Stapleton, 
Boro.    Richmond,   as    per   contract    1,089. 

Dayton^  O. — Bids  will  be  received  until  Sept.  3  by 
Edw.  Phillips,  City  Aud.,  for  $31,000  bonds,  to  provide 
money  to  purchase  land  for  park  purposes  and  lor  Im- 
proving same. 

Panama.^See   "Power    Plants,   Gas  and   Electricity." 

Panama, — Bids  will  be  received  by  D.  W.  Ross,  Gen. 
Purchasing  Officer,  Isthmian  Canal  Comn.,  Washington, 
D.  C,  until  Aug.  14,  for  furnishing  motor  car,  railway 
water  tanks  and  accessories,  duplex  pumps,  boilers,  steel, 
brass,  drag  scrapers,  friction  wheels  for  dredge,  dipper 
lips  for  steam  shovels,  ore  ceme'nt,  mechanical  shakers, 
etc.,  as  per  Circular  381. 

The  following  are  the  bids  recently  received  by  the 
Isthmian  Canal  Comn.  at  Washington,  D.  C.,  for  dump 
cars:  (a)  all  metal,  12  yds.  capacity;  (fr)  double  dump 
cars,  4  yds.  level  full:  Standard  Steel  Car  Co.,  Pitts- 
burg, Pa.,  a  $622,500,  delivery  at  New  York,  Dec.  i, 
1907,  to  Apr.  1,  1908;  Western  Wheel  &  Scraper  Co., 
Aurora,  111.,  o  $64i;,ooo,  b  $25,415,  delivery  at  New 
York,  Oct.  1  to  Mar.  i ;  W.  J.  Oliver  Mfg.  Co.,  Knox- 
ville,  Tenn.,  a  $562,500,  6  $25,725,  delivery  at  New  Or-. 
leans.  La.,  Oct.  I,  1907;  Russell  Wheel  &  Fdry.  Co., 
Detroit.  Mich.,  a  $697,500,  delivery  at  New  York,  Nov. 
15  to  Mar.  10,  1908;  American  Car  &  Fdry.  Co.,  New 
York,  a  $554,000,  delivery  at  New  York,  Jan.  15  to 
Mar.  1 ;  Continental  Car  &  Equipment  Co.,  New  York, 
N.  Y.,  b  $19,515,  delivery  at  New  York  in  Nov.;  Kilgore- 
Peteler  Co.,  Minneapolis,  Minn.,  b  $28,635,  b  alternate 
$28,175;  Arthur  Kappel,  Pittsburg,  Pa.,  a  $665,000,  b 
$34,500,  delivery  in  New  York,  June  1,  50  cars.  Class  2 
delivery  Feb.  i,  100  cars;  Kilgour  &  Jacobs  Mfg.  Co., 
Columbus,  a  $215,000,  deliver  25,  New  York,  Jan  15, 
then  25  monthly,  b  $25,875,  alternate  a  50  cars,  $107,500. 

'Potsville,  Pa.— The  Lehigh  Coal  &  Navigation  Co. 
is  reported  to  have  awarded  to  the  Portland  Contrg. 
Co.,  of  Pottsville,  a  contract  for  the  construction  of 
a  mine  tunnel  between  Mauch  Chunk  and  Nesquehon. 
ing  by  which  13  collieries  in  the  Panther  Creek  Valley 
will  be  drained.     The  tunnel  will  be  7.200  ft.  in  length. 

Erie,    Pa. — Governor    Stuart    is    reported    to    have    ap- 

Sointed  a  commission  of  five,  including  Chas.  Olds,  M. 
[  Taylor,  Henry  Beckman,  all  of  Erie,  to  have  charge 
of  the  construction  of  a  public  steamboat  landing  or 
wharf  on  state  lands  at  the  port  of  Erie;  the  recent 
State  Legislature  appropriated  $150,000  for  its  con- 
struction. 

Providence,  R.  I. — Bids  will  be  received  by  Lieut.  Col. 
J.  H.  Willard,  Corps.  Engrs.,  U.  S.  A.,  Newport,  until 
Sept.  4  for  dredging  in  Providence  Harbor,  R.  I.,  as 
advertised  in  The  Engineering  Record. 

'Norfolk,  Va. — The  Chas.  McDermott  Constr.  Co.,  of 
Washington,  D.  C,  is  reported  to  have  secured  the  con- 
tract for  grading  work  in  connection  with  the  steel  pier 
of  the  Virginia  Ry.,  now  under  construction  at  Sewall 
Point;    contract    price    for    this    work    is    $40,000. 

Bids  will  be  received  by  Maj.  Jos.  E.  Kuhn,  Corps 
Engrs.,  U.  S.  A.,  until  Sept.  4  for  dredging  harbor 
at    Norfolk,    as    advertised    in    The    Engineering    Record. 

Bremerton,  Wash. — Press  reports  state  that  all  bids 
opened  on  July  27  at  the  office  of  the  Bureau  of  Yards 
and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  D- 
Dock  No.  2,  of  concrete  and  granite  at  the  Navf  Yard, 
Puget  Sound,  Wash.  (Specification  1542)  have  been 
ejected,  as  none  of  the  bids  submitted  contemplated  com- 
pleting the  dry  dock  as  desired  by  the  Navy  Dept.  appro- 
priation,  $1,250,000. 

Two  Rivers  Harbor,  Wis. — Bids  will  be  received  by 
Maj.  W.  V.  Judson.  Corps.  Sngrs.,  U.  S.  A.,  Milwau- 
kee, until  Sept.  3,  for  removing  old  pier,  building  pile 
pier,  dredging,  etc.,  at  Two  Rivers  Harbor,  Wis.,  as 
advertised  in  The  Engineering  Record. 

Toronto,  Ont. — Bids  will  be  received  until  Aug.  13 
by  E.  (ioatsworth  (Mayor),  Chmn.  Bd.  Control,  for 
sheet  piling  on  north  side  of  Keating's  channel,  near 
foot    of    (Cherry    St.  • 
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PROPOSALS  OPEN. 
Proposals  see  Pages  65,  66,  67,68  and  70. 

WATER. 

13.     Kwernir,   Columbus,   O JuL    m 

13.  Wells,   pumps,   etc,    Haiqilton,   O Aug.    3 

Adv.  Aug.   3. 

14.  Supplies,  New  York,  N.  Y Aug.    3 

14.  Well,    etc.,    Bradentown,    Fla. Aug.  to 

15.  Pump   engine,    Gloucester   City,    N.   J.. Aug.   10 

16.  C.   i.   pipe,.  Homestead,    Pa Aug.  10 

19.     Filter  pl^t,  Sacramento.  Cal Jon. 

Adv.    Jun.    I    to    IS, 
19.     Steel  tank,  Lombard,  111 Aug.    3 

19.  Pump    sta.    add.,    etc^  Geneseo,    111. ..  .Aug.  10 

20.  Water  wks.,   Russellvide,   Ark Jul.    m 

Adv.  Jul.   13  to  27. 
20.     Water    wks.,    Lewisburg,    Tenn Aug.  10 

Adv.  Aug.  10. 
20.     Water   wks.,   Dawson,    Minn Aug.  10 

20.  Fire    hydrants,    Louisville,    Kv Aug.  10 

21.  Dam  and   tunnel,   Springfield,   Mass.... Jul.    27 

Adv.  Jul.   27  to  Aug.   10. 

21.  Well  strainer.  Ft.  Hancock,  N.  J Jul.    27 

22.  Filters  and  pipe  exten.,  Philadelphia,  Pa.Jul.    27 

Adv.  Jul.   27  to  Aug.   10. 

22.  Filters  and  pipe  exten.,  Philadelphia,  Pa.Jul.    a? 

Adv.  Au^.   3. 

23.  Laying    pipe,    Westborough,    Mass Aug.  10 

26.     Pump,   plant,   Ashland,   O Aug.  10 

Adv.   Aug.  10. 

26.  Pumping    engine,    Cumberland,    Md....Aug.  10 

Adv.  Aug.  10. 

27.  C.  i.  pine,  etc.,  Cincinnati,   O Aug.    3 

29.  Electric     machinery     and     sand     washer 

pumps.    Philadelphia,    Pa.    Aug.  10 

Adv.   Aug.    10. 

30.  Tank   and   trestle.    Ft.    Dade,    Fla .\ug.  10 

Adv.  Aug.  10. 


^  Items   marked  thus  give  the  names  of  parties  awarded   contracts. 
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W.trr 

WMviAa.  ■■r>m>i  >.  M.  C. 

armdiMt.  c<c,  Camaroo.   N.  D 

AoT.  Ask.  s,  io. 
Up*.  vSatS.  B.  c   


rOrlemk 


..JIHM.   <• 

.Anc.    J 


Aoc.  10 
Avt-  IO 


s^w   a. 


One. 


■—»■%  art  naim  tm^  M«* 

la.    AttT.  Jra^M  to  Aug.  10. 
Concrete    coiMnott    Montrcol, 

A<*.  Anc-  lOk 
Paoip    eaciae.    boOtt^    olc.    Loa>«*>ne, 

KT.     Adr.  JoL  07  to  AoK    >o JuL 

ViWts  and  guo^  Hanibrr.  1 1 

Adr.  JbL  »7. 


Jon.  J9 
Anf.  10 


oL 


*7 
*7 


SEWERAGE  AND  SEWAGE    DISPOSAL. 


Ao^ 
Aac. 
Aar 
A»«. 
Aas. 
Aos. 

^ 

Aas- 

^ 
Aoc 

Aoc- 

Aai. 

Aofr 


a.  New  York,  N.  Y Aug.    j 

3.  Ga*  CStT,  Ind.    Adr.  Ang.  j Aug.    j 

y  E«aasTiUc.    Ind.    Aug.    j 

J.  acTdaad,   O.    Aug.  10 

^■  Sooik    Bend.    lad Ana.  10 

J.  WQarood.  N.  J Aug!  10 

14.  LewiWowB.    Moot.    ToL 

14.  OaUaad.CaL  W 


Am. 

AoK. 
Aag. 
A»». 
Aag. 

.Jog. 

Aa» 

Aoc 

Aag. 

Aa» 

Aag. 

A»^ 

Ang. 

Aag.  ao. 

Aag.  ao. 

Aag.  ae. 

Aac.ai. 

Aag.  at. 

Aag.  aa. 
Aag-aj. 
Aag.a<. 
AiW.a6. 
Aacaa. 
Aaraa. 
.^og.  JO. 
Aag.   —. 

^'- 
Sep.     a. 

Sep.  J. 
Sep.  II. 

.^og.  JI. 
Oct  — . 


BrooUyn,   N 
Indanapolis, 

aiafl^D.  i 
Lrkadctefci 
Mi.JnL 
loweo. 


O. 


•  Aug.    J 


.\ut.  19. 
.Aug.  19. 
.■\u«.  »o. 
■^ug.  to. 
■\ug.  20. 
.\ug.  20. 
Auf.  at. 
.^ug.  ai. 
.\ug.  21. 
.\ug.  II. 
.^ug.  a*. 
.\iig.  aa. 
.\ug.  aa. 
-Aug.  as. 
.\ug  ai. 
.\ug.  aj. 
.\ug.  a4. 
.\ug.  a6. 
.\ug.  26. 
.\ug.  j6. 
.\ag.  a;. 

Aug.  a9. 

.\ug.    JO. 

Sep.     J. 

Sep.     3. 

Sep.     J. 


.Vug.  10 

New   Haven,  Conn .^ug.  10 

Toledo.    O Aug.  IO 

QeveUnd.  O Jul.    *7 

Sanduskv,    O Aug.  10 

Wooddiff    Lake,    N.    J Aug.  10 

Dundee,  Mich.    Adv.   .\ug.    10 Aug.  10 

Aberdeen,    Waah.    Jul-    »7 

Ft.  St.  Philip,  La Aug.    3 

Brooklyn,  N.   Y Aug.  10 

CarToUton,    O .^ug.  10 

Ashland.   Wit Aug.    3 

Nei^    York,    N.    Y.    Aug.  to 

Newark,  O Aug.    3 

Mt.   Gilead,  O Aug.  10 

Janesville.    Wia.    ' Aug.  10 

Etna,   N.   T Aug.  10 

Whipple  Barracka,  Aria. Aug.    3 

Ft.  Washington.  Md Aug.    3 

Tacksonrillc.    Fl» Aug.  10 

Vitisburg.    Pa Aug.  10 

Pensacola.    Fla.    Jul.    17 

.\dv.  Jul.  17  to  Aug.  10. 
Smetiport,     Pa.     Adv.     Aug.     10 Aug.  10 

Marshfield,  Mo Aug.    3 

E»cardstown,   111.    Aug.    3 

New   Philadelphia,  O Aug.    3 

Dayton,   O Aug.  10 


.\ug.  iS. 
■  .\ug.  a8. 
.\ug.  a8. 

."Vug.   2&. 

Aug.  29. 
Aug.  29. 
Aug.  29. 
Aug.  29. 
Aug.  31. 
Aug.  31. 
Aug..-. 
Sap.  I. 
Sep.  I. 
Sep.     3. 


Sep. 
Sep. 
Sep. 
Sep. 


I Aug.  IO 

,        .    Ind.    Aug.  10 

Camden.   Ark.    JuL    ao  _ 

Arkwkjphia.    Ark.     JuL    tj       POWER  PLANTS,  GAS  AND  ELECTRICITY 

Ad*.  JoL   27.  Ang.  j. 

HoweO.     Mich.     Aug.    a 

EUaobetk.  N.   I a3^    3 

Lotw  Island  City,   N.  Y Aug.  10 

Slapka.    Mian.    Aug.  10 

Newark.   X.    I Augi  10 

Wiaacbago,    Mian.     Aug.  10 

Cacinnan,   O. JoL    ay 


Mian. 

.3.    ,  . 

Norwood.  O.    Adv.  .\ug.  3.  10 Aug.    3 

AabaayPark,  N.    I Aug!    j 

Rhrernde.  Cat    Adv.  Ang.  3,   10 Ang.    3 

Cape  Giradcan,  Mo Ang.    3 

Webster   Groves.   Mo.     Ad».   Atig.    10.. Ang.    3 

Port  Qinton,  O.   Aug.  10 

Whitesboro.    N.    Y Ang.  lO 

Uraison,    la.    Aug.  10 

devcUad,   O JuL    ay 

ColSaavilie.   ID.    Aug.    3 

.AtboL    Masa.     Adv.    Ang.    to Aug.  10 

Canal,    Dover,    O.     Aug.  10 

Great  Lakes,  N.  Chicago,  III Aug.    3 

.Adv.   Aug.  3,  10. 

Fayetteville.  Ark.   Aug.    3 

Delaware,    O Aug.    3 

Onuba,  Neb-    Adv.   Aug.   3,  10 Aug.    3 

Baden.  Pa .\ug.  10 

LooiavSle,    Ky.     Adv.    Aug.    10 .Aug.  10 

Evaaaville.    Ind.     Adv.   Aug.  3 JuL    a7 

Tt.   Dade,   Fla.     Adv.   Aug.    10 .\ug.  10 

N.  C Jnn.  29 


Ga.    Apr.   I) 

AMoa.   m.    Jnn.     C 

Shelby.  N.  C.   .Aug.    3 

New  Philadelphia,   O Aug.    3 

New  Orleans.   La JuL      6 

.K6r.  Jul.  6  to  Aug.  10. 

Elroy,   WiSL    Aug.  10 

Eaton,  O.    Aug.    3 


BRIDGES. 


Aug.  13. 
Ang.  15. 
Atig.  ij. 
Ang.  1$. 


Trentoti,  N-  J. 
Tonawanda,  Pa. 
Mt.  Gikad.  O. 
O. 


Aug.    3 

Aug.    3 

Aug.    3 

_     _  _     .  Aug.  10 

Ang.  !&•  Oadaaati,   O.    Adv.   Ang.   3 Aug.    3 

Ang.  16.     Pateaoa,    Wash.    Aug.  10 

A^  16.     Ponlaad.    Colo Aug.  10 

Ang.  17.     Snbatraeture.    Chicago,    IB Jul.    ay 

Adv.  JnL   ay.  Ao^  3. 

Aag.  17.     Supeisli  ucture.  Chicago,  III JuL    a7 

Adv.  Jul.  ay,  Aug.  3. 

.Ang.  17.     Port  Clinton,  O Aug.    3 

Ang.  19.     Council   Bluffs,  la.     Adv.  Ang.  3 Aug.    3 

.\ag.  19.     YoooKstown.    O Ang.  10 

Ang.  19.     Andover,   O Aug.  10 

AaK.ao.     Saa  Jnaa.  P.   B ,....Jul.    ao 

Aog.ao.     Ft.   Mjrw.    Va.    ' Aug.    3 

Ang.  ao.     Eaponnai,    Pa.    ^. Aug.  10 

Aag,  aa     Dcs  Motnca,    U.    An}.  10 

Aag.  23.     Sandusky,   0 Aug.  10 

Aug.  *4.    Irtaaen.   O.    Ang.    3 

Sep.     a.     Tarboro,  N.  C  Aug.    3 

Sep.    4.     Cblaadnw,  O.    Aug.  10 

Sep.     9.     Plaqaenanc,La. -Aug.  10 

8c^  30.     Saatfago.  CaW  •.•••«#..«•••«•««.■•. .Jul.    13 


Ang. 
Aug. 
Aug. 
Ang. 
Ang 
Aug. 
.Ang. 

Aug. 
Aag. 
Aug. 
Aug. 
Aag. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Ang. 
Aug. 
Ang. 
Aug. 
Ang. 
Aug. 
Ang. 
An*. 
Aug. 
Ang. 
Aug. 
Ang 
Ang. 


Aug.  I  a. 
Aug.  13. 
Aug.  13. 
Aug.  14- 
Aug.  14. 
Aug.  IS. 
Ang.  15. 
Aug.  15. 
Aug.  15. 
Aug.  16. 
Aug.  19. 
Aug.  19. 
Aug.  ao. 
Aug.  22. 
-Aug.  aa. 
.Aug.  32. 
.Aug.  23. 
Aug.  36. 
.Aug.  27. 
Aug.  29. 
Aug.  31. 
Sep.     3. 


New  York,  N.  Y 

Washington.  D.  C. 

Hamilton.    O.     Adv.   Aug. 

L*.Anse,    Mich 

Bloomington,    III. 


Aug.    3 

Aug.    3 

Aug.    3 

Aug.  10 

Aug. 


PAVING  AND  ROAD  MAKING. 

Ecorae,   Mick.    Aug.    3 

Sonib    Bead.    lad.    Aug.  10 

Ointon.    la.    ,.,... ..Aug.  10 

Hnntington,    Ind.     Aug.  10 

Uoia,    O Aug.  10 

Greensbarg.  Ky.   Aug.  10 

Chicago.  UL   -Aug.  10 

WOdwodS^  a.  J Aug.  10 

Brool^m.  N.   Y Aug.    3 

New  Yorlc.  If.  Y.  •«.■...»•••....••. ..Aug.    3 

Coltmbns.  O.   ...^ Ang.    3 

Ft     Riley.  Kan. Aug.  10 

Toledo,   0 ........Aug.  10 

Marshall,    Tes.    ./...... Aug.  lO 

Long  Island  City,  M.   Y. Aug.    3 

.     Cafio.     IB. Ang.    3 

Appletaa.    Wia. ; Aug.    3 

Eliaabeth,  N.  J.    Aug.    3 

Blooaington,    lU.    Ang.  lo 

Long  Island  City,  L.  I.,  N.  Y Aug.  10 

Covington.  Ind.  Aug.    3 

Olynpia.  Wash Aug.  10 

Hnntarillc,   Ala.    Ang.    3 

Bedford,  lad Aug.    3 

Osbkotb,    Wia. Ang.  10 

Ottawa.  O. Ang.  10 

Terre   Haute,    lad. Ang.  10 

Stmbenaville.  OUo    JnL    ay 

Westfield,  N.  J Aug.    s 

Tnton.    Ind. Aug.  10 

Winona.  Minn.    '..-; Ang.  to 

Pembroke.    N.    H Aug.  10 


Aug. 

.1- 

A-ig. 

.1. 

.Aug. 

3- 

Aug. 

3- 

Aug. 

>.1. 

Aug. 

M- 

Aug. 

14. 

A.r. 

14. 

Aug. 

14. 

Aug. 

14. 

Ang. 

>4- 

Aug. 

U- 

Aug. 

IS- 

Aug. 

IS- 

Aug. 

IS- 

Aug. 

■  s. 

Aug. 

'5. 

Aug. 

i.S. 

Aug. 

IS- 

Aug. 

IS- 

Aug. 

!■;. 

Aug. 

IS. 

Aug. 

IS- 

Aug. 

IS- 

Aug. 

IS- 

Aug. 

IS. 

Aug. 

IS. 

Aug. 

16. 

Aug. 

16- 

Aug. 

i5- 

Aug. 

16- 

Aug. 

16- 

Aug. 

17- 

Aug. 

>7- 

Aug. 

17- 

Aug. 

17. 

Aug. 

18. 

Aug. 

'9- 

Aug. 

19. 

Aug. 

20. 

Aug. 

20. 

rtUg. 

20. 

Aug. 

20. 

Aug. 

20. 

Aug. 

20. 

Aug. 

20. 

Aug. 

30- 

Aug. 

20. 

Aug. 

20- 

Aug. 

31. 

Aug. 

21. 

Aug. 

21. 

Aug. 

21. 

Aug. 

21. 

Aug. 

22. 

Aug. 

22. 

Aug. 

22. 

Aug. 

22. 

Aug. 

22. 

Aug. 

2.1. 

Aug. 

23. 

Ang. 

34. 

Aug. 

36. 

Aug. 

26. 

Aug.  26. 

Aug. 

»7- 

Sep-  5. 

Sep.  II. 

Sep.  16. 

Sep.  1 6'. 

Sep.  17. 

Sep.  19. 

Sep.  23. 

Sep.  30. 

Sep.  — . 

Oct.  3- 

Dec  — . 


Blackwells  Island,  N.  Y Aug.    3 

-•^an    Angelo,   Tex Aug.    3 

Ft.    Leavenworth.    Kan Aug.  10 

Brooklyn.     N.     Y Aug.  10 

Henry,    111 Aug.  10 

West  Point,  N.  Y.    .Adv.  Aug.  3,  10... Aug.    3 

Tecumseh,    Neb Aug.    3 

Dawson.    Minn Aug.  10 

Hawaii Aug.    3 

ISlackwcU's   Island,  N.  Y Aug.  lo 

Panama Aug.  10 

Newark.    .N'.   J Aug.  10 

WeM    Point,   N.    Y.     Adv.  Aug.    10 Aug.  10 

.Arlington.    O Aug.  10 

San    Francisco,  Cal Aug.    3 

Lebanon,  Pa Jul.    20 

Winnipeg,   Man Jun.  15 

Adv.  Jun.  n  to  Jnl.  ao. 

Sep.     5.     Campbellford,   Ont Aug.  10 

Sep.  16.     Milton,    O Aug.  10 

BUILDINGS. 

Aug.  13.     Boilers     for    htg    plant    at    pub.    bldg., 

Minnehaha,  Minn Jul.    20 

School,  Montclair  Hts     N.  J Aug.    3 

School,    Indianapolis,   Ind Aug.  10 

Hospital  pavilion,  Boston,  Masa Aug.  10 

School,    Bordcntown,  N.  J Aug.  10 

School,  Wilkcsbarre,   Pa Aug.  10 

School,    Lansing,    Mich Aug.  10 

Hospital,     L'antield,     O Jul.     27 

Add.   to  pub.  bldgs.,  Youngstown,  C.jul.    27 

School.    .Mt.    iiealthy,    O Aug.    3 

Pub.  bldg..  National  Home,  Wis .Ang.    3 

Pub.    bldg.,    Ionia,    Mich Aug.    3 

Tub.    bldg..    New    York,    N.    Y Aug.  10 

School,  Albany    N.   Y Jul.    20 

i.ight'hou8e  dwell.,  Stonington,  Conn... Jul,    27 
Adv.  Jul.  27,  Aug.  3. 
Add.  to  pub.  bldg.,  Philadelphia,  Pa.... Aug.    3 

Courthouse,   Bakersville,   N.   C Aug.    3 

Post  bldg.,  add'n.  etc.,    P't.   Myer,  Va..Aug.    3 
Adv.  Aug.  3. 

Sanatorium,  Howell,  Mich Aug.    3 

.School,    Springfield,    Mass Aug.  10 

Courthouse,    Riverhead,    N.    Y Aug.  10 

School.    Walter,    Okla Aug.  10 

Bus.   bldg..  Maynooth,   Ont Aug.  10 

Pub.    bldg.,    Boston,   Mass Aug.  i  o 

Pub.   bldg.,    Humboldt,   la Aug.  10 

Tail,   Kalkaska,    Mich Aug.  10 

Hospital  addition,    Wilkinsburg,   Pa. . ..  .Aug.  10 

Y.   M.   C.    A.   bldg.,   Danville,   Va Aug.  10 

School,  White  Castle,   La Aug.    3 

Indus,  plant,  Chicago,  III Aug.    3 

Htg.    school,    Ashland,   O Aug.    3 

Pub.    bldg..    Simcoe,    Ont Aug.  10 

Church,    Henry.    Ill Aug.  10 

Htg.  School,  Wheelersburg,  O Aug.    3 

School,   Minot,  N.  D Aug.    3 

Tail.    HunUvillc,    Ala.     Adv.    Aug.    10.. Aug.  10 
Htg.  pub.    bldg,,   Columbus   Grove,   O.. Aug.  10 

Bus.   bldgs.,   Decatur,   III Aug.  10 

Poat   office,   Alexandria,    Minn Jul-    13 

School.   Newark,  O Aug.  10 

Post  office,   Decatur,  111 .....Jul.    13 

Add.    to  hospital.   Athens,  O Jul.    37 

School,  Spearfish,  S.  D Jul.    27 

Courthouse,    Lumberton,    N,    C. ....... .  Aug.    3 

School,    Montcvallo,   Ala .'...Aug.    3 

Htg.    school,    Ellcndalc,    N.    D Aug.  10 

Church,    .Alton,    la Aug.  10 

School,    Webster    City,    la- Aug.  10 

Pub.   bldg..  Newberry,  Mich Aug.  lO 

Htg.  school,  Vermilion,  S.  D Aug.  10 

School.    Ft.    Dodge,    la Aug.  lo 

Pub.   bldg.,  Superior,   Wis Aug.  10 

Pub.  bldg.,  New  York,   N.  Y Aug.  10 

Remodeling  hospital.  Sandusky,  O Aug.  10 

School.  Ames    la Aug.  10 

Post  office  bldg.,  Jackson,  Miaa JuL    20 

School.    Negauner.    Mich Aug.  10 

Pub.   bldg.,   Orient,  O Aug.  10 

Htg.   church,   Watertown,  N.  Y Aug- 10 

Pub.  bldg..  Des   Moines,  la Aug.  10 

Pub.  bldg..  Delaware.  0 Aug.    3 

School.  Portland,  Me Aug.  10 

Add.  to  courthouse.   Bismarck,  N.  D..-Aug.    3 

School.   Republic,  Mich Aug.  10 

School.  Toledo,  O Aug.  10 

Pub.    bldg.,    Milwaukee,    Wis Aug.  10 

Post  office,  Trenton,  N-  J Jul-    ») 

Adv.  lol-  27.  Aug.  3- 
Aug.  37.     Bus.   bldgs.,  Grand  Junction,  Colo Aug.  10 


Aug.  12. 

Aug.  12. 

Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  12. 
Aug.  13. 
Aug.  13. 
Aug  13. 
Aug.  14. 

Aug.  14- 

Aug.  14- 
Aug.  14. 
Aug.  14. 
Aug.  15. 

-Aug.  15. 
Aug.  15. 
Aug.  15. 
Aug.  15. 
Aug.  16. 

Aug.  16. 
Aug.  16. 

Aug.  16. 
Aug.  16. 
Aug.  17. 

Aug.  19. 

Aug.  19. 
Aug.  19. 
Aug.  20. 

Aug.  20. 

Aug.  20. 

Aug.  20. 

Aug.  20. 
Aug.  20. 
Aug.  21. 
Aug.  22. 

Aug.  22. 
Aug.  23. 

Aug.  24. 
Aug.  26. 

Aug.  36. 

Aug.  26. 
Aug.  26. 

Aug.  27. 
Aug.  38. 

Aug.  30. 

Aug.  30. 

Aug.  30. 

Aug.  31. 

Sep-  I. 
Sc^     a. 

Sep.     3. 

-Sep.  3. 
Sep.  4. 
Sep.     4. 

Oct.     5. 

Oct.     5- 

Sep.     9. 

Sep.  10. 

Sep.  30. 
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Courthouse.    -Snthon.v,    Kan i"S'  1° 

Pub.   bldg.,  Cleveland    O -^"K-    o 

Hotel,    It.    Smith,    .\rk \ug.  IQ 

Improv.    .irmory,    rortland,    Ore .\ug.  lo 

Scnool,    Wahpcton,    N.    D Aug.    o 

Fub.     bldg.,    Peru,    Ind .Aug.  lo 

Pub.    bld|..    Long   Island    City.   N.    Y...\ug.  lo 

Residence,   Iowa  City,   la vlS     ° 

School,    .Storrs,    Conn.    Aug.    3 

Jail,    Williamsport,    Ind.     Aug.    3. 

Hospital,    Saskatoon,    bask.-... M»»     4 

Bus   bidi-.    Walla    Walla.    Wasfc Ai.r.  aa 

Y.  M.  C    A.  bldg..  Tacoma.  Wash Aug.    3 

Post  office  bldg.,  Watcrton,  N.  Y Jul.    27 

Adv.  Jul.  27,  Aug.  3-         ,  . 

l-ub.  bldg.,  Bloomfiefd,  Ind. ........ ...Aug.    3 

I'ub    bldg.,   Washington  Barracks,   D.   C.Aug.  10 

Xdd.   to  jail,   BuffaTo,.  N.   Y Aug.  .0 

Post    office    bldg.,    Quincy,    Mass Jul.    27 

Adv.  Jul.  27,  Aug.  3.         .  , 

Pub.   bldg.,  Evansville,   Ind Aug.    3 

lail,  Eureka,  Cal • .  •  •  • Aug.    3 

\larine  Hospital,    Buffalo,   N.   Y -Aug.    3 

Adv.  Aug.  3,    10. 

Marine    hospital,    Pittsburg,    Pa. ...... -Aug.  10 

U.    S.    Mint    bldg.    repairs,    San    I'ran- 

Cisco,    Cal .....-, A"8-;° 

Post   office,   Muscatine,    la.    ....... Aug.  10 

Post    office   exten..    Cedar    Rapids     la. .  .Aug.  10 

Bus     bldg.    plans,    Harrisburg,     Pa Aug.    3 

Hotel,    New    Orleans,    La.    .....Jun.  39 

Court    house   plans,    La    Moure,    N.    D.. Aug.  10 
Industrial    plants,    Ft.    WilUani,    Ont... May   II 

Bus.   Bldg.,  Charles  Town.    W.   Va Jun.  is 

Adv.   Jun.    15.   33.  ,  .    _  T  , 

Court  house  plans,   Pulaski,  Tenn    .Tul.    27 

Bus  bldg..  Markham,  Tex -Aug.    3 

Indus,   plant..    Cobalt.   Ont.    Aug.    3 

MISCELLANEOUS. 

Dredging.    Philadelphia,    Pa Jul.    20 

Adv.  Jul.  20  to  Aug.  10. 

Dredging.  Washington,  D.  C Jul.    20 

Adv.  Jul.  20  to  Aug.    10. 

Tunnel,   New  York,  N.   Y Aug.    3 

Vacuum  system,  New  York,  N.  Y Aug.    3 

Garb,    disp.,   Jersey   City,   N.    J Aug.    3 

Elevator,   New  York,   N.   Y Aug.    3 

Pier  sheds,  New  York,  N.  Y Aug.    3 

Piling,   Toronto,   Ont Aug.  10 

Drain,    Boone,    la .Aug.  10 

iron  and  steel,  etc.,  Wheeling,   W.  Va..Jul.    20 
.Adv.  Jul.   20  to  Aug.   10. 

Breakwater,   Key  West,  Fla Jul.    27 

Elevators,    Washington.   D.   C Aug.    3 

Pier,  Ft.   McHenry,  Md Aug.  10 

Motor  car,  etc.,  Panama 'Aug.  10 

Dredging.   Cheboygan,   Mich '..Jul.    27 

Adv.    Jul.    27    to   Aug.    10. 

El.  ry.  wk.,   Boston,  Mass Aug.    3 

R.    R.    work,    Pullman,    W.    Va Aug.     3 

Lumber.   New  York,   N.   Y Aug.  10 

Pier  wk.,    New    York,    N'.    Y Aug.  10 

Dredging,  Tampa,   Fla JuL    20 

Adv.  Jul.  20  to  Aug.   10. 

Jetty   work,   Galveston,   Tex Jul.    27 

Harbor  wk.,    Sandwich,   Mass Aug.  10 

Adv.  Aug.   10. 

Filling  in   Stapleton,   N.   Y Aug.  10 

Filling    in    Brooklyn,    N.     Y .Aug.  10 

Breakwater    work,  ■  Oswego,    N.    Y Jul.    20 

Adv.   Jul.   20  to  Aug.    10. 

Dredging,  New  London,  Conn Jul.    27 

Adv.    Jul.    27    to    Aug.    10. 

Culvert,   St.  Paul,  Minn Aug.    3 

Riprap,   New  York.  N.  Y Aug.  10 

Drain.    Hackensack.     N.    J Aug.   10 

Adv.    Aug.    10. 

Wharf,   etc.,   San   Diego,   Cal Jun.  33 

Adv.   Jun.   32.   29. 

Dredging,   McClellansville,   S.   C Aug    3 

Adv.  Aug.  3,  10. 

Fence  at  oost.  Ft.  Ontario,  N.  Y Aug.    3 

Adv.  Aug.  3,  10.  ■ 

Dredging,    Boston,    Mass Aug.    3 

Htg.    pub.    bldg.,    Columbus,    O Aug.  10 

Pier   work.   New  York,   N.    Y Aug.  10 

Dredging.     Brunswick,    Ga JuL    27 

Adv.  Jul.  27  to  Aug.   10. 

.Sanitary   fixtures,   etc.,    Panama Aug.  10 

Dredging.    Savannah,    Ga Jul.    27 

Adv.  Jul.  27  to  Aug.   10. 

Wall,  Bremerton,  Wash Jul.    27 

embankment.   Governor's  Island.    N.    Y. 

H.     Adv.   Jul.    27   to   Aug.    10 Jul.    27 

Jettv    wk..    Jacksonville.    Fla Aug.    3 

Adv.    Aug.   3,    10. 

Timber.    Detroit,    Mich Aug.  10 

Treat,  iron  for  electric  ducts.  West  Point, 

N.   Y.     Adv.   Aug.    10 Aug.  10 

Track    wk..    Cincinnati,   O Aug.    3 

Dredging    Block    Island,    R.    I Aug.    3 

Adv.   Aug.    3,    10. 

Dredge.    Philadelphia,    Pa Aug.    3 

Adv.   Aug.   3,    10. 

Rock    excav.,    Portland,    Me Aug.    3 

Adv.  Aug.  3,    10. 

Ice    plant,    Ft.    Dade.    Fla .Aug.  10 

Adv.    Aug.    10. 

Jetty    wk.,    Galveston,    Tex .' Aug.    3 

Adv.   Aug.    3,    10. 

R.   R.    wk.,  Webb   City,   Mo Aug.    3 

Wkarf   plant,    Gothenburg.    Swodea. ..  .Api     ' 

Adv.   A»r     tr  t«  May  1*. 
Pier   wk..   Twn    Rivers.  Harbors,   Wis.  .Aug.  10 
Adv.    Aug.    10. 

Ditch.  Ft.    Snelling,   Minn Aug.  10 

Dredging.   Norfolk,  Va.    Adv.   Aug.   10. Aug.  10 

Dredging.    Providence,    R.   I Aug.  10 

Adv.    Aug.    10. 

Lock    and    dam,    Franklin,    Ark Aug.  10 

Adv.    Aug.    10. 

T..ock   and   dam.   Mobile,   Ala Aug.  10 

Adv.    .A lie     10. 

Dredging,  Honolulu,  H.   I Aug.    3 

Adv.    AiiK.    1.    10. 

Ditch  work.    Siblev,   Ta Jul.    27 

Adv.  Tul.   27  to  AiiK.   10. 
Searchlight  outfit,  Washington  Barracks, 

D.   C Aug.    3 

-     Excav.  and  concrete  wk..  Ithaca,  N.  Y.Aug.    3 
Adv.    Aug.    3. 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

AuERiCAN  Society  of  Civil  Engineers.  Secretary, 
Charles  Watren  Hunt,  220  West  57th  St.,  New  York. 

Amerion  Society  of  Mechanical  Engineers.  Sec- 
retary, Calvin  W.    Rice,  29  West  39th   St.,   New  York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph  W.  Pope,  29  West  39th  St.,   New  York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond.  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,   Jr.,   Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,  Washington    D.   C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  op  Heating  and  Ventilating  En- 
gineers. Secretary.  W.  M.  Mackay,  113  Beekman  St., 
New   York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Qement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg.  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  Room  12,  Municipal 
Building,    Brooklyn,    N.   Y. 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H. 

American  Railway  Engineering  and  Maintenance 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  T. 
M.  Diven,  Charleston,  S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St.,   New    York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.   O.  Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.  L.   Lyle,  39   Cortlandt  St.,   New   York. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint.   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Leber,  1232  Land  Title 
Building,   Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building.    Philadelphia. 

American  Society  of  Refrigeratino  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Qolumbus,  O. 


THE     NEWAYGO    SEPARATOR     FOR 
CEMENT    MILLS. 

Mr.  W.  J.  Bell,  of  the  Newaygo  Portland  Cement 
Co.,  Newaygo,  Mich.,  has  designed  and  thoroughly  tested 
a  separator  in  which  the  frame  is  rigid;  the  frame  is 
not  shaken,  but  the  screen  cloth  itself  is  vibrated  like 
a  piano  wire.  This  apparatus  is  styled  the  Newaygo 
Separator,  and  is  an  inclined  vibrating  screen,  framed 
and  enclosed  in  steel.  The  screen  cloth  is  automatically 
kept  in  strong,  uniform  tension,  and  is  vibrated  by 
small  hammers  constantly  tapping  its  protected  surface. 
This  simple  device  f6r  producing  vibrations  is  stated 
to  secure  astonishingly  rapid  and  sharp  movements,  yet 
of  small  amplitude,  which  give  material  in  process  of 
screening  the  least  possible  projection,  and  offer  it 
innumerable  opportunities  to  pass  through  clean  screen 
openings  before  the  tailings  escape  at  the  foot.  Owing 
to  the  rapid  and  effective  vibrations  of  the  screen  cloth, 
the  small  cleansing  shocks  cannot  become  deadened  be- 
cause the  screen  automatically  maintains  its  required 
tension. 

All  its  surface  works  all  the  time,  and  it  is  consid- 
ered no  small .  advantage  that  coarse  wire  and  meshes 
can  be  used  to  produce  the  desired  output  with  the 
same  screening  area,  for  large  wires  are  clearly  more 
durable  than  small  ones.  In  an  inclined,  vibrating  screen, 
coarse  wire  can  be  successfully  used  for  very  fine 
work,  because  inclining  the  screen  surface  diminishes 
the  size  of  the  openings,  and  the  little  sharp  vibrations 
keep   the    openings   clear. 

The  fineness  of  output  can  be  controlled  to  a  con- 
siderable extent  by  changing  the  inclination  of  the 
screening  surface.  The  screen,  or  screens,  (one  or  two 
screens  of  any  mesh  up  to  100  may  be  used)  can  be 
readily  withdrawn  for  replacement  or  cleaning.  The 
output  that  may  be  obtained  from  Newaygo  Separators 
is    from    ^-in.    up    to    200    mesh,    with    capacities   varying 


from    40,000    lbs.    per    hour    down    to    1,000    lbs.,    accord- 
ing  to   the   material    and    fineness   of   screen    cloth. 

Mr.  Bell  has  seventeen  of  these  inclined,  vibratory 
separators  in  constant  use  at  the  Newaygo  Portland  Ce- 
ment Works,  and  believes  that  they  solve  the  problem 
of  simple,  economical  screening.  The  Sturtevant  Mill 
Company,  of '  Boston,  Mass.,  has  underwritten  this  sepa- 
rator,  and   hereafter  it  will   be   sold   exclusively   by   them. 


A   NEW   HYDRAULIC  JACK. 

A  type  of  hydraulic  jack  shown  in  the  accompanying 
illustration  has  recently  been'  brought  out  by  the  Joyce- 
Cridland  Co.,  of  Dayton,  Ohio.  It  consists  essentially  of 
two  hollow  concentric  steel  cylinders  machined  to  sliding 
contact  with  each  other.  The  outer  cylinder  is  fixed  in 
a  steel  base  and  the  joint  packed  with  a  copper  cup  to 
withstand  great  pressure.  The  inner  cylinder  is  closed 
at  the  top  by  the  "head"  and  at  the  bottom  by  the  "pump 
block,"    thus    making    a    reservoir,    in    which    the    filling 
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A     NEW     HYDRAULIC     JACK. 

liquid  is  held.  The  pump  block  derives  its  name  from 
the  small  pump  contained  therein  and  connected  through 
the  piston  rod  to  the  lever  outside.  Movement  of  the 
lever  forces  the  liquid  through  suitable  valves  into  the 
space  between  the  lower  end  of  the  pump  block  and  the 
bottom  of  the  outer  cylinder,  thus  pushing  the  base  and 
head   apart  with  a  positive  movement. 

The  filling  device  consists  of  a  plug  with  two  valvep 
one  opening  inwardly  and  the  other  outwardly,  both  being 
held  to  their  seats  by  springs  of  sufficient  stiffness  to 
prevent  the  liquid  escaping  as  the  jack  is  laid  down,  but 
sufficiently  elastic  to  allow  the  entrance  and  escape  of  air 
to  and  from  the  cistern  as  the  ram  is  worked  up  and 
down. 

A  wiper,  placed  around  the  ram  at  the  top  of  the  cyl- 
inder, is  saturated  with  oil  and,  in  addition  to  wiping  off 
any  dirt  from  the  ram  as  it  passes  down  into  the  cylin- 
der, lubricates  the  sliding  surfaces,  keeping  them  smooth 
and  unscored.  Should  this  foreign  matter  be  allowed  to 
enter  the  cylinder,  it  would  also  cut  the  packing  on  the 
pump  block  and  get  under  the  valves,  rendering  them 
leaky.  The  liquid  is  strained  by  a  fine  screen  on  top  of 
the  pump  block,  through  which  all  liquid  must  pass  before 
reaching  any  delicate  working  parts  and  surfaces. 

When  the  plunger  is  raised,  the  suction  valve  is  drawn 
from  its  seat  and  oil  passes  through  the  filter  screen, 
through  the  passage  shown  in  the  extreme  left  of  the 
pump  block,  past  the  suction  valve  and  into  the  pump 
cylinder.  When  the  plunger  is  lowered,  the  suction  valve 
closes  and  the  liquid  forces  the  discharge  valve  open, 
passes  by  it  and  through  the  openings  in  the  side  of  the 
valve  cap  into  the  cylinder,  thus  raising  the  ram.  The 
illustration  shows  the  plunger  at  the  lower  end  of  the 
normal  stroke.  In  which  position  the  end  of  tlie  pump  rod 
touches  the   discharge   valve  stem  and  at  the    same   time 


the  tripping  lug  further  up  on  the  pump  rod  comes  into 
contact  with  the  suction  valve  stem.  A  slight  additional 
length  of  stroke  trips  the  jack,  opens  both  these  valves 
and  allows  the  liquid  to  pass  back  to  the  cistern  by  the 
same  channels  through  which  it  came.  A  lug  on  the 
operating  lever  coming  in,  contact  with  a  stop  on  the  out- 
side of  the  ram  head  prevents  the  stroke  from  being  pro- 
lotiged  so  far  that  the  end  of  the  plunger  would  touch 
the  valve  openings.  The  speed  at  which  the  jack  may 
be  lowered  in  this  way  is  regulated  by  the  pressure  which 
the  operator  exerts  on  the  lever. 

A  valve  is  provided  on  the  upper  end  of  the  tripping 
rod,  which  prevents  the  pump  taking  air  when  the  level 
of  the  liquid  has  fallen  below  the  tripping  rod.  This 
valve  is  held  by  a  spring  of  sufficient  stiffness  to  prevent 
its  unseating  under  the  suction  of  the  pump  plunger^  but 
it  yields  to  the  positive  action  of  the  tripping  lug. 

The  tripping  mechanism  is  positive  and  under  the  direct 
control  of  the  operator.  It  does  not  depend  upon  springs 
and  cannot  fail  to  act.  In  starting,  the  lever  is  turned 
with  the  lug  pointing  up,  raised  slightly  to  remove  the 
pressure  in  the  pump  cylinder  and  to  allow  the  suction 
valve  to  fall  from  its  seat,  then  lowered  slowly  to  allow 
the  liquid  to  flow  back  from  the  pump  cylinder  to  the 
reservoir. 


THE    KANSAS    CITY    PORTLAND    CEMENT 
WORKS. 

A  2,ooo-bbl.  mill  has  recently  been  completed  by  the 
Kansas  City  Portland  Cement  Co.  on  the  Atchison,  To- 
peka  &  Santa  Fe  R.  R.  near  Kansas  City.  It  is  built 
from  the  plans  of  Mr.  W.  H.  Caffery  and  is  located  at 
the  base  of  a  high  bluff  composed  of  alternate  strata  of 
limestone  and  shale. 

Tramway  tracks  lead  from  the  base  of  quarry  to  the 
crusher  building,  cars  being  conveyed  to  the  inside  and 
dumped.  The  building  is  located  on  the  side  of  the 
bluff  on  a  bench  quarried  out  of  solid  rock,  .built  of  con- 
crete, and  is  loo  feet  above  the  center  of  the  main  build- 
ing. The  crushed  rock  and  shale  pass  by  gravity  from 
crushers  to  the  dryers,  which  are  located  in  a  separate 
dry  house,  built  on  a  bench  below  the  crusher  building. 
Below  the  crusher  building  are  focated  the  dry  storage 
bins.  These  bins  are  built  of  concrete  and  have  a 
capacity  of  900  cu.  yds.  The  tops  of  these  bins  are 
built  up  to  a  level  with  the  floor  of  the  dryer  building, 
and  extend  partially  under  it.  The  crusher  building  is 
equipped  with  two  Austin  gyratory  crushers,  which  are 
oi>crated  by  electric  motors.  In  the  dry  room  are  two 
rotary  dryers,  each  60  ft.  long  and  6  ft.  in  diameter. 
Dry  shale  storage  is  provided  for  with  a  bin  built  beside 
the  rock  storage  bins.  The  capacity  of  this  bin  is  300 
cu.   yds. 

Special  weighing  cars  are  operated  on  narrow  gauge 
tracks  which  extend  into  the  dry  material  bins  from 
the  edge  of  the  bluff  at  the  bottom  of  which  is  located  the 
main  plant.  This  track  is  all  under  cover  and  the  man 
in  charge  at  this  plant  has  telephone  connection  with  the 
chemical  laboratory.  The  main  mill  building  is  100x530 
ft.,  and  is  30  ft.  in  height  to  eaves.  The  foundations 
of  this  building  are  all  of  concrete,  the  superstructure 
being  steel  frame,  sided  with  2  in.  of  i  to  3  cement  mor- 
tar, laid  on  expanded  metal.  A  concrete  floor  is  laid 
throughout  this  building. 

Eighty  per  cent,  of  the  power  used  in  the  entire  plant 
is  supplied  directly  by  the  machines,  and  the  other 
twenty  per  cent,  is  transmitted  electrically.  The  power 
plant  occupies  a  space  of  11  ox  100  ft.  in  the  mftin  build- 
ing, and  is  divided  from  the  remainder  of  the  interior  of 
this  building  by  dust  proof  walls,  constructed  in  the  same, 
manner  as  the  outside  walls. 

The  engine  room  contains  two  i.ooo  h.-p.  cross-com- 
pound condensing  straight  Corliss  engines  and  three 
200  k.-w.  440  volt,  three-phase,  alternating-current  gen- 
erators, two  of  which  are  each  directly  connected  to  a 
300  h.-p.  four-valve  Hamilton  engine,  the  third  being  held 
in  reserve,  is  connected  by  belt  to  a  main  line  shaft.  The 
engines  are  all  operated  condensing  being  served  by  a 
C.    H.    Wheeler    surface   condenser. 

Water  is  supplied  to  the  plant  from  a  pumping  plant 
located  on  the  river  bank  above  high  water  mark.  Here 
Worthington  centrifugal  pumps  are  used,  being  operated 
by  electric  motors.  The  bottom  of  the  pump  pit  is  be- 
low extreme  low  water  mark.  Water  is  siphoned  into 
the  pump  pit  through  two  14-in.  pipes,  a  small  air  pump 
being  used  to  start  the  flow. 

The  raw  materials  machine  room  contains  six  Jeflfrey 
hammer   mills  .and  six   AUis-Chalmers  tube  mills,   all  be- 


THE     ENGINEERING     RECORD. 


Vol.  56.  No.  7. 


Wted  t»  tkc 
la 


skaft  extrtKtinc  through  the 
built  in   thc*e  oull*,   the 
rotarjr    Kncn*.    the    tail- 
back to  the  hoppers  by  bodiet 


The  <oithcd  raw  ptoJuct  o{  the  tube  mills  i>  railed 
hjr  badcct  drraton  to  icrcw  coarcyors,  which  dHivrr 
nae  to  the  hinMJM'  of  the  kila*  in  the  adjoining  kiln 


TW  kiia  raon  ia  loox^io  tt^  and  contains  four  Sxias 
ft.  ncwy  kflMk  aad  three  6x60  ft.  rotary  clinker  coolers. 
Foar  kilas  arc  act  in  pairs,  with  one  housing  to  each 
pair.  The  hilas  are  iicd  by  oil.  at  three  pounds  pres- 
tarr.  Ike  little  low  pt^sauce  syatein  with  blower  and 
large  aotair  beiag  aacd.  Each  kiln  is  driven  separately 
by  a  JO  h..p.  variable  speed  motor.  Rotary  coolers  are 
alio  each  driven  separately  by  30  h..p.  variable  speed 
Mat II II.  CliakeT  is  delivered  by  a  bucket  elevator  from 
the  kalas  to  coolers.  Coolers  discharge  into  one-yard, 
aJde-dnapi,  hallWaiiin  Koppel  cars,  which  are  raised  to 
aa  derated  track  by  a  asolor  driven  freiKht  elevator. 

TW  dtaker  iMt  m  bia.  built  of  reinforced  concrete, 
haa  a  Uiiiket  capacity  of  so>ooo  barrels.  The  finishing 
rooa  ia  CBxi^  ft.  in  sixe,  and  contains  14  Bradley 
Gciffa  mHI^  and  four  standard  AUis-Chalmers  tube  mills. 
Backet  cl«»ato«s  handle  the  prodoct  from  Griffin  mills 
to  tube  auUs. 

Fro^  the  elevator,  the  finished  product  is  delivered  to 
Bt  stock  house  by  screw  conveyors.  The  stock 
of  reinforced  concrete  divided  into  four 
have  a  total  capacity  of  1J5.000  barrels.  The 
in  the  stock  house  is  equipped  with  elec* 
trically  dfiiea  ra^i"«g  nucfaiaes.  and  automatic  scales. 
Two  switch  tracks,  each  1,000  ft.  long,  extend  alongside 
the   stock   bouse,   giving   ample    room    for   cars. 


THE   8YLPHON    REGITHERM. 

A  aew  system  for  controlling  the  temperature  in 
neav.  developed  by  Mr.  W.  M.  Fuhon,  of  Knoxville, 
Tesa.,  is  based  on  the  use  of  a  device  called  the  Sylplion 
The  systcai  operates  by  moving  the  dam. 
of  the  beating  furnace  or  boiler  by  means  of  a 
ferauag  a  part  of  the  regitberm,  which  is 
ia  the  room  or  ball  from  which  the  temperature 
is  to  be  controlled.  The  motor  is  a  metal  vessel  with 
deep  corrugations  in  its  wall  like  those  of  a  Japanese 
laatera.  This  nail  is  a  single  piece  of  metal,  which 
aot  only  give  flexibility  to  the  vessel,  but  also  a  very 
large  radiating  surface.  Although  such  a  wall  s  In.  in 
Aaocter  and  ]  in.  long  weighs  but  11  ounces,  it  readily 
a  hydraulic  pressure  of  100  lb.  to  the  square 
Within  this  vessel  is  hermetically  sealed  a  small 
Dt  of  a  volatile  liquid  having  a  vapor  which 
chaages  its  pressure  at  the  rale  of  0.5  lb.  per  square 
iack  for  each  degree  change  in  temperature.  This 
Hqaid  does  not  have  to  be  replenished.  The  bead  of 
'the  tCiSil  is  30  tq.  in.  in  area,  so  ttut  a  change  of 
a  riagle  degree  in  the  temperature  develops  a  force  of 
15  lbs.  within  the  motor.  This  force  is  sufficient  to 
rwpand  the  end  of  the  vessel  a  disunce  of  half  an 
iack.  wUek  movement  is  magnified  eight-fold  in  being 
tnnaatttcd  to  tbe  dampers  in  the  furnace  flue.  Means 
an  provided  within  the  regitberm  to  neutralize  the  spring 
ia  tke  vessel,  so  that  there  is  no  increased  resistance 
oCered  by  tbe  expansion  or  contraction.  It  is  stated 
thai  a  cbange  of  a  single  degree  in  the  room  where  the 
device  is  placed  is  sufficient  to  move  the  damper,  if 
the  latter  is  balanced  and  moves  freely.  The  closed 
vessel  operates  a  short  lever  arm  at  -tbe  back  of  the 
fcgitbcna,  causing  it  to  rise  with  a  rising  temperature 
aad  faU  with  a  falling  temperature.  A  small  wire  cable 
Icad4  froai  this  lever  srm  to  tbe  damper.  Tbe  range 
of  opeiatioa  is  from  60  degrees  to  80  degrees,  and  it 
CMI  ha  adjtmled  to  (Operate  at  any  temperature  within 
these  Baits  by  simply  turning  a  key.  Tbe  strength 
of  the  aKic«>r  i*  shown  by  the  fsct  tbst  a  man  weighing 
ifo  lbi>  will  be  lifted  several  iocbea  by  It  inside  of  a 
■iaiHe  by  placing  a  lighted  candle  under  it.  This 
device  is  being  manufactured  by  the  Fulton  Company, 
of  Knoxville. 


•       THE   WEST   POINT.   GA..   HYDRAULIC 
DEVELOPMENT. 

AaHMg  recent  developaMnt  in  tbe  South,  the  undrr- 
nkiac  of  Ike  West  Point  Mfg.  Co.,  of  West  Point, 
Gs.,  is  ooe  of  the  moat  extensive.  This  coatpany  through 
■Is  engineers.  Mr.  Chas.  T.  Main,  of  Boston,  and  his 
kydrsalic  expert,  Mr.  John  C.  Porter,  is  constructing 
a  dam  across  the  Chattahoocbie  River  at  Langdale,  Ala., 
a  few  odlcs  below  West  Point,  and  a  200X40.ft.  rein- 
forced   concrete  power   boose. 

Tbe  bydraalic  equipment  will  consist  of  two  39  in. 
and  eight  60  in.  Improved  New  American  Turbines  of 
the  vertical  shaft  type  and  arranged  for  installation  in 
open  concrete  flmes.  These  turbines  will  operstc  un- 
der 13'ft.  head  and  develop  over  3.000  b.-p.  The 
/  vertical  shafts  will  be  extended  sufficiently  to  place  the 
^  gearing  and  harness  work  for  the  boriiontal  shafts  on 
Ike  power  house  floor  approximately  10  ft.  above  besH 
water  level.  Each  of  Ike  39  in.  wheels  will  drive  by 
mrini   of  bevel  mortise  gears  a  horizontal  shaft  at    168 


r.  p.  m.,  from  which  a  icH>-kw.  exciter  will  be  belted. 
Four  of  the  60  in.  turbines  will  drive  a  7so-kw.  150 
r.  p.  m.  three-phase  revolving  field,  6o-cycle  generator, 
there  being  two  turbines  on  each  side  of  the  genera- 
tor, connected  by  bevel  gears  to  horizontal  shafts  which 
will  be  directly  coupled  to  both  ends  of  the  generator 
shaft.  The  other  four  60  in.  turbines  will  be  divided 
into  two  units,  each  consisting  of  two  wheels  geared 
10  a  common  jack  shaft  and  direct  connected  to  a  550- 
kw.  150  r.  p.  m.  three-phase  revolving  field  60  cycle 
generator. 

There  will  be  19  sets  of  head  gates  for  regulating 
tbe  flow  of  the  water  into  the  wheel  chambers,  each 
of  these  gates  being  about  8^  ft.  wide  and  loj^  ft. 
high,  of  the  double  stem  t>i>e  and  operated  by  special 
worm   wheel  and   spur    rack   hoisting  mechanisms. 

Tbe  water  wheel  machinery  complete  with  all  gear- 
ing, harness  work,  head  gste  hoists,  trash  racks,  etc, 
is  being  built  by  the  Dayton  Globe  Iron  Works  Co., 
of  Dayton,  Ohio,  while  the  electrical  apparatus  will  be 
furnished  by  the  Westinghouse  Electric  &  Manufactur- 
ing Co.,  of  Pittsburg,   Pa. 


PERSONAL    NOTES. 

Louis  C.  Dittler,  engineer  of  the  street  department  of 
Newark,  N.  J.,  died  recently  at  his  home  in  that  city, 
aged   53   years. 

Mr.  L.  B.  Harrison,  of  New  York  City,  has  been 
appointed  division  engineer  of  the  Eastern  Division  of 
the   New   York   State   Canals. 

Mr.  E.  L.  TrowbridRC  has  been  appointed ,  assistant 
to  the  engineer  of  construction  of  the  Louisville  & 
Nashville  R.   R.,  at   Nashville. 


THE    SVLPHON     REGITHERM. 

Mr.  Harry  Magoun.  superintendent  of  the  Marine 
Department  of  the  Maryland  Steel  Co.,  has  resigned 
to  become  assistant  to  the  president  of  the  New  York 
Shipbuilding  Co. 

Mr.  S.  B.  Storer,  consulting  electrical  engineer,  has 
opened  an  office  at  732  University  Block,  Syracuse,  X. 
v.,  where  he  will  give  special  attention  to  power  trans- 
mission problems  and  enterprises,  and  investigations  and 
reports    of   electrical    and    industrial    undertakings. 

Maj.  William  C.  Langlitt,  Corps  of  Engitieers,  U.  S. 
A.,  commandant  of  the  Engineer  School  and  Washing- 
ton Barracks,  has  been  appointed  a  member  of  the  board 
to  consider  field  equipment  for  engineer  troops,  in  place 
of  Maj.   E.   E.  Winslow,  Corps  of  Engineers,  relieved. 

Mr.  J.  Robertson  Stewart  has  resigned  as  assistant 
engineer  of  the  Chicago  track  elevation  of  the  I'ennsyl- 
-v'jnia  R.  R.  to  become  chief  engineer  of  the  George  C. 
Callahan  Co.,  of  Chicago,  for  whom  he  will  be  in  charge 
of  concrete  work  on  the  Illinois  Central  R.  R.,  at 
Memphis, 

Messrs,  James  Wigman  and  Albert  Martin,  formerly 
employed  by  Messrs.  l-.ewis  &  Kitchen,  of  Chicago,  the 
latter  as  chief  engineer,  have  formed  a  partnership,  un- 
der the  Srm  name  of  Martin  tt  Wigman,  for  the  prac- 
tice of  general  engineering  and  contracting  at  Green 
Bay,  Wis. 

The  Fourth  Annual  Convention  of  the  National  .Asso- 
ciation of  Cement  Users  will  be  held  at  Buffalo,  N.  Y., 
Jan,  20  to  25,  1908.  The  old  65lh  Regiment  Armory 
has  been  engaged  for  the  exhibition,  and  the  conven- 
tion probably  will  be  held  in  the  same  building,  Mr. 
Richard   L.    Humphrey,   of    Philadelphia,   is   president, 

Lieul.-Com.  William  H.  G,  Bullard,  U,  S,  N,.  hat 
been  appointed  as  head  of  the  department  of  electrical 
engineering  that  is  to  be  established  at  the  United 
States  Naval  Academy,  Prof.  Sttmson  J,  Brown  has 
baen  designated  as  bead  of  the  combined  department 
of  mathematics  and  mechanics,  to  succeed  Prof,  William 
W.    Tiendrickson,    retired, 

Mr.  W,  W.  Horn,  formerly  superintendent  of  the 
Memphis  Asphalt  Co.'s  plant  at  Memphis,  Tenn,,  and  of 
Mr,  A,  G,  Pugh's  plant  in  Columbus,  O,,  has  been  en- 
gaged by  the  Board  of  Public  ,Service  of  the  latter  city 
to  superintend  the  construcfirtn   ni   ihr  fi.lnmlui..  munic- 


ipal asphalt  repair  plant,  and  to  act  as  general  superin- 
tendent of  aspli.ilt  repair  work  when  the  plant  li.is  been 
completed. 

.\t  the  meeting  of  the  Association  of  .Xmcrican  Port- 
land Cement  Manufacturers  at  the  Marlborough-llkn- 
heini  Hotel,  Atlantic  City,  Sept.  u,  Mr.  E.  S,  Lamed 
will  lead  a  paper  on  what  the  cement  industry  needs 
in  the  control  and  regulation  of  the  cement  block  trade, 
Mr.  R,  L,  Humphrey  will  give  an  illustrated  talk  on 
the  work  of  the  Structural  Materials  Testing  Labora- 
tory at  St,  Louis,  and  Mr,  J.  B.  Porter  will  discuss 
electrical   equipment    in    cement    plants. 

Mr.  L,  H.  Taylor,  supervising  engineer  in  charge  of 
the  Government  reclamation  project  at  Fallon,  Ncv,,  has 
resigned,  but  will  remain  in  the  service  as  consulting 
engineer  until  the  w^orks,  which  are  about  completed, 
are  put  in  service,  Mr,  J.  M,  Quinton,  supervising 
engineer  for  Colorado  and  Utah,  is  to  have  his  terri- 
tory extended  to  include  Nevada,  and  Mr,  R,  R,  Mc 
Gregor,  at  present  assistant  to  Mr,  Taylor,  will  have 
direct   charge   of  the   work   at   Fallon, 

Mr,  John  C,  Ostrup,  of  New  York  City,  has  been 
appointed  to  the  chair  of  structural  engineering  at  the 
Stevens  Institute  of  Technology,  Iloboken,  N,  J,  He 
is  a  graduate  of  the  Polytechnic  School  in  Copenhagen, 
and  has  had  wide  experience  in  structural  work,  par- 
ticularly elevated  railways,  having  been  closely  asso- 
ciated with  tbe  construction  of  the  Chicago  elevated 
lihes  and  designing  engineer  of  the  Boston  Elevate;! 
R,  R,  Upon  the  completion  of  the  latter  road  he  en- 
gaged in  private  practice  as  a  consulting  engineer.  Later 
he    was    associated    with    the    American    Bridge    Co, 

Prof,  Charles  Henry  Benjamin  has  resigned  as  pro- 
fessor of  mechanical  engineering  at  the  Case  School  of 
.\pplied  Science,  Cleveland,  Ohio,  to  become  dean  of 
the  Schools  of  Kngineering  of  Purdue  University,  Lafay- 
ette, Ind,,  succeeding  Prof.  W,  F,  M,  Goss.  who  re- 
signed recently  to  become  dean  of  the  College  of  En- 
gineering of  the  University  of  Illinois.  Prof,  Benjamin 
has  been  associated  with  the  Case  School  as  professor 
of  mechanical  engineering  since  1899,  prior  to  which 
time  he  was,  for  three  years,  engaged  in  engineering 
practice  and,  for  six  years,  instructor  and  professor  ot 
mechanical  engineering  in  the  University  of  Maine,  of 
which    institution    he    is   a    graduate. 


BUSINESS     NOTES. 

The  Building  Engineering  Co,  has  been  organized  in 
Los  ,-\iigeles.  Cal,,  and  has  opened  'offices  in  the  Citi- 
zens' National  Bank  Building,  Mr,  C,  Wesley  Roberts, 
the  president,  designed  and  constructed  the  Lauker- 
sheim  and  the  Citizens*  National  Bank  Building,  Los 
.\ngeles,  Mr,  E,  R.  Robinson,  formerly  operating  chief 
engineer  of  the  Los  Angeles  Pacific  R,  R,,  is  chief 
'engineer  for  the  company,  and  Mr,  J,  W,  Mitchell, 
attorney.  The  company's  specialty  will  be  reinforced 
concrete    construction, 

Milliken  Brothers  (Inc.),  New  York,  are  continuing  in 
full  operation  their  structural  steel  and  ornamental  metal 
departments,  and  are  prepared  to  quote  favorable  de- 
liveries   on   all    kinds   of   steel    and   iron    fabrication. 

The  Pennsylvania  R.  R,  has  installed  in  its  Altoona 
shops  a  5-ton,  3-motor  electric  traveling  crane  of  55 
ft,  span,  built  by  the  Northern  Engineering  Works, 
Detroit,    -Mich, 

The  Superior  Steel  Co,,  Carnegie,  Pa,,  has  placed  an 
order  with  the  Wm,  B,  Scaife  &  Sons  Co,,  Pittsburg, 
for  a  4,750  h,-p,  addition  to  its  We-Fu-Go  water  soften- 
ing and  purifying  plant.  The  water  is  taken  from 
Chartiers  Creek  and  makes  the  company  independent  of 
the    city   supply. 

The  Chapman  Valve  Manufacturing  Co.  has  combined 
its  St,  I,xiuis  storerooms  and  offices  and  located  at  16 
S,  Twelfth  St,  Within  the  last  year  the  company  has 
doubled   the  capacity   of   its    factory. 

Important  orders  for  school  house  ventilating  appara- 
tus recently  taken  by  the  B,  F,  Sturtevant  Co,,  Boston, 
Mass..  include  the  following:  Oyler  School,  Cincin. 
nati.  O. ;  Caney  School,  Kansas  City,  Mo,;  New 
School,  Independence,  Kan,;  Elliott  School,  Lincoln, 
Neb.;  Old  High  School.  Kansas  City,  Mo,;  No,  9  School, 
Rochester,  N,  Y, ;  l'"ramingham  High  School,  South 
Framingham,  Mass, ;  Winchell  School.  Boston,  Mass. ; 
Lynchburg  High  School.  Lynchburg,  Va, ;  Public  School, 
Binabik.   Minn. 

The  Philadelphia  office  of  the  Edison  Portland  Cement 
Co,  will  be  moved  on  Sept,  I  to  the  Arcade  Building, 
and  will  be  in  charge  of  Mr,  James  T,  Wakeman  as 
local  representative.  The  office  of  Mr,  E,  Meyer,  man- 
ager of  sales,  will  be  at  the  St,  James  Building,  New 
York, 


Ehret's  slag  roofing,  which  is  guaranteed  against 
natural  wear  and  tear  for  ten  years  by  its  makers,  the 
WarrenEhret  Co,,  Philadelphia,  is  the  subject  of 
a  well-illustrated  trade  circular.  The  roofing  is  applied 
either  to  wooden  or  concrete  roofs,  and  consists  of 
four  layers  of  felt  covered  with  a  composition  of  which 
slag  is  the  most  important  component.  The  illustrations  . 
show  buildings  roofed  with  this  material. 
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trade  publications. 

A  small  book  regarding  the  materials  made  by  the 
Expanded  Metal  &  Corrugated  Bar  Co.,  St.  Louis,  and 
their  use  in  the  construction  of  fireproof  buildings,  has 
just  been  issued.  In  addition  to  stating  the  claims  of 
the  corrugated  bar,  it  illustrates  different  types  of  rein- 
forced concrete  floor  construction  and  gives  a  table  of 
safe  loads  for  floor  slabs  for  different  spans,  together 
with  the  thickness  of  the  slab  and  the  reinforcing  recom- 
mended. 

The  Northern  Engineering  Works,  Detroit,  has  issued 
a  booklet  describing  a  great  variety  of  types  of  electric 
and  hand-operated  cranes  and  hoists.  Most  of  the  illus- 
trations show  the  apparatus  in  use.  Electric  traveling 
cranes  ranging  in  capacity  from  5  to  50  tons,  air  hoists 
and  jacks,  .jib  cranes  of  every  type,  locomotive  cranes, 
clam-shell  bucket,  cranes  and  hoists  for  handling  coal, 
sand  and  similar  material,  and  overhead  tracks  and  trol- 
leys,   are   shown. 

The  National  Construction  Co.,  Buffalo,  has  sent  out  a 
catalogue  of  its  portable  and  sectional  houses,  which  de- 
scribes their  construction  and  advantages.  Either  wood 
or  steel  can  be  used  n  their  construction,  and  the  finish 
can  be  either  very  plain  or  quite  elaborate,  to  accord 
wth  the  taste  of  the  purchaser.  They  are  listed  in  all 
sizes  from  6x9  ft.  to  36  ft.  square.  One  of  the  uses 
of  such  buildings  to  which  attention  is  called  in  particu- 
lar is  for  the  storage  of  automobiles,  since  they  are 
readily  installed  on  any  part  of  the  property  if  the 
owner  should  not  have  a  sutable  shelter  for  a  car. 

The  Shone  system  of  sewerage  is  described  quite  com- 
pletely in  a  pamphlet  sent  out  recently  by  the  Shone  Co., 
Chicago.  As  shown  by  the  list  of  installations  printed 
at  the  end  of  the  book,  the  system  is  used  not  only  for 
sewering  towns  and  cities  but  also  in  hotels,  office  build- 
ings, factories,  theatres  and  similar  large  structures.  The 
descriptions  of  the  installations  of  the  pneumatic  ejectors 
in  the^  sewerage  works  of  Rogers  Park,  111.,  Winona, 
Minn.,  the  World's  Fair,  Chicago  and  at  Fair  Haven, 
Mass.,  give  an  excellent  idea  of  the  difficulties  which  the 
ejector  aims  to  overcome  and  of  the  assistance  it  is  in- 
tended to  afford  in  solving  difficult  sewerage  problems. 

Crown  pneumatic  hammers'  are  described  in  detail  in 
bulletin  2010  of  the  IngersoU-Rand  Co.  They  are  made  in 
five  sizes  for  chipping,  calking^  scaling,  and  flue  beading, 
and  ~in  four  sizes  with  a  long  stroke  for  driving  rivets 
from  the  smallest  size  up  to  i  ^  in.  diameter.  The 
bulletin  also  gives  an  interesting  account  of  a  displace- 
ment air  meter  by  which  the  performance  of  these  tools 
has  been  tested. 

Several  mechanical  draft  plants  of  large  size  are  illus- 
trated in  a  booklet  recently  published  by  the  Green 
Fuel  Economized  Co.,  Matteawan,  N.  Y.  Among  the 
installations  are  those  for  the  East  St.  Louis  &  Suburban 
Ry.,  and  for  the  new  Hoboken  terminal  of  the  Lacka- 
wanna R.  R.  Numerous  diagrams  show  clearly  the  method 
of  applying  mechanical  draft  to  plants  originally  installed 
without  it,  as  well  as  its  use  in  plants  expressly  designed 
for  it.  Attention  is  called  to  the  Green  fuel  economizer, 
which  the  company  frequently  installs  in  connection  with 
its  draft  system. 

A  description  of  its  plant  and  the  process  used  in  treat- 
ing timber  with  creosote  is  published  in  a  brief  pamphlet 
from  the  Gulfport  Creosoting  Co.,  Gulfport,  Miss.  The 
plant  contains  three  cylinders,  each  7  ft.  in  diameter, 
two  of  them  being  120  ft.  long  each  and  the  third  96  ft. 
long,  their  total  monthly  capacity  being  2,000,000  ft. 
B.  M.  The  timber  treated  includes  piles,  telephone  poles, 
bridge  timbers,  railroad  ties,  cross  arms,  conduits,  paving 
blocks  and  similar  classes  of  material.  The  specifications 
recommended  by  the  company  for  both  the  timber  and 
the  creosote  oil  are  given  in  detail. 

The  Everett-McAdam  continuous  electric  blueprint  ma- 
chine, made  by  the  Revolute  Machine  Co.,  New  York,  is 
fully  described  in  a  recent  catalogue.  The  prints  are 
made  while  the  tracing  and  paper  are  revolved  about  a 
glass  cylinder  inside  which  are  two  or  more  mercury 
vapor  lamps.  The  speed  of  ordinary  rapid  electric  blue- 
print paper  through  the  machine  is  4  to  5  ft.  per  minute. 

McLaughlin  Bros.,  Inc.,  Baltimore  and  Philadelphia, 
have  issued  a  pamphlet  covering  their  work  as  engineers 
and  constructors,  containing  views  of  different  classes  of 
buildings  erected  by  them. 

The  Chester  B.  Albree  Iron  Works  Co.,  Allegheny,  Pa., 
has  devised  a  handy  diagram  for  obtaining  graphically 
by  a  single  simple-  reading  the  length  of  round,  counter- 
sunk and  cone-head  rivets,  for  thicknesses  of  plates,  or 
grip,  up  to  8  in.,  and  for  all  diameters  of  rivets.  Copies 
of  the  diagram  mounted  on  cardboard  will  be  sent  on 
application. 

A  book  of  specifications  for  applying  hydrolithic  water- 
proofing to  floors,  foundations,  walls,  columns,  girders 
and  conduits  has  been  published  by  the  E.  J.  Winslow 
Co.,  Chicago.  Typical  designs  are  also  given  in  a  set  of 
drawings  showing  the  hydrolithic  system  applied  to  quite 
a  variety  of  waterproofing  conditions. 

An  illustrated  bulletin  showing  rails,  ties,  switches, 
frogs,  turntables  and  rolling  stock  for  industrial  and 
portable  railways  has  been  received  from  the  Arthur 
Koppel    Co.,    Pittsburg,    Pa.      The   illustrations  of   rolling 
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Stock  for  such  railways  show  a  great  variety  of  steel 
dump  cars,  and  mine,  ore,  charging,  platform  and  steel- 
handling  cars. 

The  five  types  of  Simplex  concrete  piles  which  are 
used  for  various  purposes  are  described  in  a  pamphlet 
distributed  by  the  Foundation  Co.,  New  York.  It  ex- 
plains the  construction  and  special  field  of  each  type,  and 
gives  illustrations  of  many  structures  which  have  foun- 
dations of  such  piles. 

Centrifugal  and  turbine  pumps  are  discussed  in  a 
bulletin  recently  issued  by  the  D'Olier  Engineering  Co., 
Philadelphia,  Pa.  The  advantages  of  the  volute  and 
turbine  types  for  various  classes  of  service  are  pointed 
out  and  the  mechanical  details  of  construction  are  de- 
scribed. Suggestions  are  also  offered  In  regard  to 
securing  information  necessary  to  select  the  best  pump 
for  a  given  service. 

The  electrification  of  the  West  Jersey  &  Sea  Shore 
R.R.  is  interestingly  described  in  a  oamohlet  by  the 
General  Electric  Co.  The  line  runs  between  Philadel- 
phia and  Atlantic  City,  and  the  pamphlet  describes  the 
power  plant,  transmission  system,  inspection  shed,  third 
rail  installation,  rolling  stock,  motor  and  control  equip- 
ments, trucks  and  brakes.  Other  bidletins  recentiv  is- 
sued by  the  General  Electric  Co.  relate  to  the  standard 
G.  E.  cast-iron  grid  rheostats  for  electric  railway  pur- 
poses, the  parts  of  all  standard  General  Electric  electric 
railway  controllers  for  both  stationary  and  car  motors, 
and  the  Thomson  single-phase  high  torque  induction  watt 
meters. 

Wire-glass  windows  as  a  fire  protective  measure  is 
the  subject  of  a  comprehensive  article  published  in  a 
recent  issue  of  the  Journal  of  Fire,  special  reference 
being  had  to  the  wire  glass  product  of  the  Mississippi 
Wire  Glass  Co.  Wire  glass,  it  is  stated,  was  invented 
to  prevent  breakage,  but  its  advantages  as  a  fire  stop 
were  an  unexpected  and  important  result  and  have 
been  emphasized  by  the  results  obtained  in  the  Balti- 
more and  San  Francisco  conflagrations.  Extended  refer- 
ence is  made  to  its  advantages  for  this  purpose  and  a 
list  of  wire  glass  installations  in  different  parts  of  the 
country  each   notable  for  its  size,   is  added. 

The  Sarco  Fuel  Saving  &  Engineering  Co.,  New  York, 
has  recently  issued  a  circular  concerning  a  new  form  of 
grate  bar  for  use  in  the  Roney  stoker.  The  bar  is  so 
constructed  as  to  avoid  burning  out  and  obtains  greater 
life,  as  well  as  greater  steaming  capacity  for  a  given 
size  of   grate 

A  new  edition  of  its  catalogs  of  pipe  threading  an-l 
cutting  machinerv  has  recently  been  issued  by  the  Cur- 
tis &  Curtis  Co.,  Bridgeport,  Conn.,  makers  of  the 
Forbes  patent  die  stock.  The  complete  line  of  the 
latter  stocks  for  either  hand  or  power  operation,  is 
listed,  together  with  repair  parts  for  these  machines. 
The  catalog  also  includes  an  extensive  list  of  hand  tools 
for  pipe  threading  and  also  pipe   and  machine   bolt  taps. 

The  Kewanee  flange  union  is  described  in  a  circular 
recently  issued  by  the  Western  Tube  Co.,  Kewanee,  III., 
which  is  a  new  product  of  this  company.  It  is  a 
brass  seated  malleable  iron  union  with  flange  attach- 
ments, the  seat  of  which  is  ground  spherical  so  that 
the  union  seats  properly  and  is  tight  even  when  the 
piping  is  not  in  perfect  alignment. 

Buffalo  forges  are  illustrated  in  a  folder  recently  is- 
sued by  the  Buffalo  Forge  Co.,  which  calls  snecial  at- 
tention to  the  fact  that  the  No.  200  Buffalo  hand 
blower  is  now  built  with  four  legs  and  a  clamp  brace 
between  them,  together  with  a  new  style  of  head,  fasten- 
ing the  blower  to  the  stand,  the  whole  enabling  the 
outfit  to  be  knocked  down  and  easily  packed  for  ship- 
ment. The  No.  660  down-draft  is  now  made  with  one 
length  of  cast-iron  pipe,  so  that  the  entire  outfit  is 
practically  all  of  cast-iron  and  should  withstand  the 
most  severe   service. 

The  Fort  Wayne  Electric  Works  has  recently  issued  a 
number  of  pamphlets  describing  belted  direct-current  gen- 
erators, enclosed  alternating-current  multiple  arc  lamps, 
and  type  A  alternating-current  transformers.  Im- 
portant improvements  have  been  introduced  in  all  of  this 
apparatus,   which   are   described   at  length. 

The  Van  Auken  system  of  vacuum  heating  is  de- 
scribed in  a  series  of  pamnhlets  and  folders  recently  is- 
sued by  the  Consolidated  Engineering  Co.,  Chicago.  The 
details  and  operation  of  the  system  are  well  illustrated 
and  the  uses  of  the  Belvac  thermofier  are  described. 
This  is  used  in  this  system  to  permit  all  air  and  water 
of  condensation  to  pass  freely,  but  prevents  any  steam 
from  being  wasted  into  the  returns.  The  details  of  the 
thermofier  and  its  method  of  connection  .to  the  system 
are   also   illustrated. 

Bulletins  recently  issued  by  the  General  Electric  Co. 
include  a  brief  description  of  the  company's  direct  cur- 
rent fan  motors  for  1907,  a  treatise  upon  commutating 
pole  railway  motors,  and  a  description  of  electric  crane 
motors  adapted  to  drum  hoists.  Other  bulletins  show 
that  in  generating  machinery  ,a  new  line  of  C  .Q.  gen- 
erators and  balancer  has  been  brought  out  in  sizes  up 
to  17^  kw.,  which  correspond  in  form  or  construction 
to  the  type  CQ  motors  recently  placed  on  the  market, 
and    also    a    new   line    of    direct-cur.rent    multipolar    gen- 
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erators,  known  as  type  R,  has  been  developed,  in  capaci- 
ties from  25  to  200-kw.,  the  details  of  which  are  pie- 
sented  in  a  separate  bulletin.  Another  bulletin  describes 
the  General  Electric  train  lighting  system,  in  consider- 
able detail,  using  the  Curtis  turbine  generator  sets  on 
the  locomotive. 

"Drying  Materials  in  Industrial  Plants"  is  the  title 
of  a  pamphlet  just  issued  by  the  Green  Fuel  Economizer 
Co.,  of  Matteawan,  N.  Y.,  which  takes  up  the  drying  of 
various  materials,  as  fabrics,  clothes,  malt,  lumber,  bak- 
ing- nowder,  paper,  paper  pulp,  sugar,  etc.  Besides  do- 
scribing  and  illustrating  the  fans,  blowers,  steam  coils, 
etc.,  manufactured  by  this  company  for  use  in  drying 
plants,  an  interesting  account  is  given  of  the  nature 
of  drying  and  the  text  is  illustrated  by  drawings  and 
photographs  of  plants  for  many  different  purposes.  This 
pamphlet  also  describes  the  Green  air  heater,  which 
utilizes  the  waste  heat  in  the  flue  gases  from  boiler  or 
other  furnaces  for  heating  and  drying  purposes. 

Two  pamphlets  from  the  Arlington  Manufacturing  Co., 
Canton,  O.,  describe  paints  made  especially  for  coating 
galvanized  iron  and  for  the  special  purposes  required  on 
railroads.  Among  the  list  of  paints  of  the  latter  class 
are  those  for  structural  steel  work,  wooden  and  steel 
freight  cars,  station  buildings  and  car  signs. 

The  Davenport  Locomotive  Works  has  issued  a  pam- 
phlet on  locomotives  for  railroad  contractors,  describing 
the  merits  of  its  product.  A  partial  list  of  users  of 
Davenport  locomotives  is  given. 

Information  on  tarviating  heavily-traveled  macadam 
streets,  furnished  by  Mr.  Linn  White,  engineer  of  the 
South  Park  Commissioners,  Chicago,  has  been  pub- 
lished in  pamphlet  form  by  the  Barrett  Manufacturing 
Co.  During  1906  the  Park  Board  treated  106,000  sq.  yds. 
of  heavily-traveled  boulevards,  including  parts  of  Michi- 
gan Avenue,  and  Grand  and  Drexel  Boulevards.  The 
method  of  applying  the  Tarvin,  the  amount  used  and  cost 
per  square  yard,  and  the  results  are  given   in  detail. 

The  Morris  single  rope  dumper,  for  dumping  coal, 
ore,  rock,  and  similar  material  automatically  is  de- 
scribed in  a  catalog  of  the  Bergen  Point  Iron  Works, 
Bayonne,  N.  J.  The  dumper  uses  a  round  tub  which 
engages  a  tipping  frame  at  the  point  where  it  is  to  be 
discharged,  and  the  continued  pull  of  the  hoisting  rope 
empties  the  tub,  which  is  released  as  soon  as  the  rope 
is  slackened.  This  device  makes  it  unnecessary  to  have 
more  than  one  man  for  hoisting  and  dumping.  The 
dumper  is  usually  fitted  with  a  discharge  chute,  and  the 
entire  apparatus  is  readily  portable  and  can  be  swung 
into  position  with  a  simple  tackle,  a  convenience  that 
win  be  readily  appreciated  for  unloading  ships,  handling 
concrete,  and  in  such  places  where  portability  is  required. 
The  catalogue  also  shows  wheel-barrow  tubs,  a  very 
low  spoil  car,  and  a  dumping  frame  for  the  same,  and 
numerous  views  of  coal-handling  machinery  designed 
by  Augustus  Smith,  president  of  the  Bergen  Point  Iron 
Works. 

A  catalog  of  114  pages  describes  fully  the  Miracle  con- 
crete block,  the  machinery  for  making  it  and  the  meth- 
ods employed.  Interchangable  face  plates  for  69  differ- 
ent styles  of  finish  can  be  supplied  with  the  machines. 
Special  moulds  are  also  made  for  cornices,  ornamental 
belt  courses,  sills,  lintels,  columns  and  balusters  and 
sewer  pipe.  Much  space  is  devoted  to  illustrations  of 
buildings  constructed  with  Miracle  blocks  and  to  letters 
from  contractors  who  have  used  the  company's  machines. 
The  machines  are  made  by  the  Miracle  Pressed  Stone 
Co.,   Minneapolis,  Minn. 

The  Weber  subterranean  pump  is  described  in  a  folder 
issued  by  Geo.  H.  Samson  Co.,  Boston,  Mass.  This  is  a 
pump  operating  on  the  principle  of  direct  displacement 
by  air  and  is  specially  adapted  for  handling  acids,  gritty 
water  or  semi-solids  and  is  manufactured  in  the  mine, 
quarry,  river  supply  and  sewage  disposal  types.  It  is 
stated  that  there  are  no  floats  or  special  degree  of  sub- 
mersion required  and  that  air  is  returned  to  the  com- 
pressor under  pressure  after  the  water  is  discharged  by 
means  of  which  a  consider^lile  factor  of  economy  in  oper- 
ation is  secured. 

"More  Holes  for  Less  Money"  is  the  title  of  a  small 
folder  recently  issued  by  the  Knecht  Bros.  Co.,  Cincin- 
nati, Ohio,  devoted  to  the  Knecht  friction  drive  drill. 
This  is  an  upright  sensitive  drill  built  in  both  belt  and 
motor-driven  patterns  and  has  a  friction-cone  drive  for 
rapidly  varying  the  drilling  speeds.  It  has  a  graduated 
scale  on  the  latter  to  indicate  the  proper  speeds  for  any 
drill  up  to  its  Hmit  in  capacity,  9-16  in.  , 

The  Percival  Reinforced  Concrete  Steel  Tie  Co.,  Gal- 
veston, Tex.,  has  issued  a  pamphlet  describing  its  -rein- 
forced concrete  ties,  which  were  illustrated  in  this  journal 
about  a  year  ago. 

A  catalogue  describing  a  new  make  of  concrete  measur- 
ing and  mixing  machinery  has  come  from  Mr.  A.  F, 
Nims.  Rochester,  N.  Y.  The  measurer  can  be  used  for 
any  proportions  and  with  stone  up  to  maximum  dimen- 
sions of  s  in.,  and  gauges  the  proper  quantities  accu- 
ately.  It  operates  by  gravity  and  has  a  large  daily  meas- 
uring capacity.  The  mixer  is  of  the  cubical  type  and,  is 
run  by  a  5-h.p.  gasoline  engine. 
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A'«tM   AmrngeJ   Altkabrtically   by   Suttt. 

S»r«rJ.  Ah*. — Sec  "Power  PUnu.  Gu  «nd  Elec- 
tricity.'' 

Sitrlimt.  Cvlo. — D.  A.  Bartholow,  of  Sterling,  S«cjr. 
North  Sterling  Irrif.  Disl.,  writes  that  bids  >ftiU  be 
rrccired  on  .Anc.  16  Cor  the  proposed  reservoirs,  ditch, 
etc.  to  cost  about  $1,400,000.  tngmttx,  Walter  Pearl, 
ja«    Coanaoawealth     Bld(.,    DniTer. 


T.   C»lo. — Bid*  will   be   recetved   until    Sept    s   at 

tke  aAcc  of  C  W.  Heaton,  Town  Qk.,  for  $150,000 
toBd*  for  the  propoaed  extension  and  improvement  of 
the    water    works   system. 

Eatt  Hartford,  Conm. — Engr.  C  Henry  Olmsted,  of 
E«n  Hartford,  on  .Atsg.  i.  submitted  to  the  voters  of 
the  East  Hartford  Fire  Dist.,  his  leport  on  increasing 
the  water  supply  of  the  district.  He  estimates  the  cost 
of  laying  new  water  main  from  re;,ervoirs  in  East  Glas- 
toabary  through  Hillstown  \n  connect  with  present  main 
M  Bamside  Ave.  and  Church  St.,  a  distance  of  7H 
at  I73j6s.     J.  Goodwin   is  Town  Ok. 


K'UmuMficn.  Del. — The  Water  Dept.  is  reported  to 
have  aotboriied  Theo.  A.  Leisen,  Ch.  Engr.,  to  pre- 
pare spcci&cations  for  a  filtration  plant. 

Ptn$ac»la.  Fla. — Bids  will  be  received  tmtil  Sept  7 
at  tke  Bureau  Yards  and  Docks.  Navy  Dept.  (R.  C. 
BoOyday,  Ch.).  Washington,  D.  C.  for  constructing 
a  ioo,oao-gal.  steel  tank  and  tower.  Navy  Yard,  Pcnsa- 
cola,   Fla.,   as  per   specification   No.    1,558. 

Bids  will  be  received  until  Sept.  7  at  the  Bureao 
Yards  and  Docks.  Navy  Dept.  (R.  C.  Hollyday.  Ch.). 
Washington.  D.  C.  for  installing  a  water  system  at 
tke  nary  yard.  Pensacola.  Fla.,  as  per  specification  No. 
>.5$9:  estimated  cost,  $38,000. 

'.^fJajt/o.  Co. — The  Special  Com.  of  Council  and 
Water  Bd.  is  reported  to  have  on  Aug.  8  decided  to 
purchase  the  New  York  sectional  wash  niter  plant  from 
the  New  York  Continental  Jewel  Filtration  Co.,  of  New 
S'ork,  N.  Y.,  for  $]o.ooo. 

Lrwiston.  Idaho. — The  North  Lewiston  Water  Co., 
Ltd..  is  reported  incorporated.  The  company  has  se- 
ctired  water  rights  on  a  number  of  springs  and  land 
adjotning  Lewiston  and  on  the  hillside  to  north  of 
Ocirwatrr  River.  It  is  proposed  to  tunnel  into  the 
Ki1t»tA»  to  bed  rock,  following  course  of  small  springs 
wkick  appear  on  surface,  and  then  by  a  syAem  of  side 
tunnel*  to  concentrate  6ow  of  a  number  of  springs  into 
one  sti  earn.  Incorporators;  J.  L.  Chapman,  Albert 
Davis.  Chas.  Mix  and  others. 

SketUy,  Idaho. — .K  committee  is  reported  to  have  been 
appointed  coosttting  of  N.  C.  Mickelson.  W.  A.  Hudson 
and  H.  Harrington  to  investigate  and  report  on  the 
of  cmstmcting  water  works. 


MidJIetown.  III. — The  City  Council  is  reported  to 
be  considering  the  question  of  constructing   water  works. 

CUeago,  III. — itoyoT  Busse  on  Aug.  9  signed  tUe 
mpplenicntal  contract  by  which  the  Rogers  Park  Water 
Co.  is  to  tell  its  property  to  city  for  $300,000. 

Chuago.   lU. — Bids  will  be  received  until  Aug.   31,  by 
'  John  J.   HambcTg,  Comr.   Pub.  Wks.,  for  furnishing  and 
delivering  to  this  city  about  2,100   i-in.    i^   in.,   I'A   in., 
2  in.,  3  m.,  4  in.,  and  6  ip  water  meters.. 

I'wdrm,  III. — This  city  is  considering  the  question  of 
lrr"if'"t  water  works  to  cost  $50,000  and  a  sanitary  sewer 
MfwKMM  with  parification  plant.  to  cost  $100,000,  for 
wbkb    Richard    H.    Phillipa,    Conmlting    Engr.,    Sec 

St  Loni*.  Mo.,  is  preparing  plans  and  estimates. 
'1  not  likely  that  more  than  the  main  trunk 
iting  $30,000  to  $25,000,  will  be  built  this  fall. 
Bond  ianiefor  water  works  will  be  submitted  within  a 
few  weeks;  sewers  win  be  built  under  the  special  assess- 


Krrramna.  Ind.—The  Kewanna  Water  Co.  is  reported 
organiaed  with  a  capiul  of  $15,000  by  L.  O.  Lcasure, 
C.  W.  Snipp  and  other*. 

Mittlowm,  Ind.—yi.  H.  Roose.  of  Corydon,  who  re- 
cently scearcd  franchise  for  water  works  at  Milltown, 
write*  that  the  proposed  work  will  cost  about  $15,000. 
Contract  will  not  be  let  for  about  8  or   lo  weeks. 

BsrtUlUtillt.  Ind.  Ter. — ^Thi*  city  i*  reported  to  be 
cofuidcring  the  que*tion  of  constructing  municipal  wa- 
ter  work*. 

tyeiUy,  la. — The  City  Clk.  writes  that  the  citizens 
voted  Aug.  5  to  construct  water  works.  Oscar  Nelson, 
Mayor. 

Marroy,  Kj. — See  "Power  Plants,  Gas  and  Electricity." 

Bamgar,  tie. — W.  L  Brown.  Clk.  Water  Bd..  writes 
tkat  new  bid*  will  be  received  on  Aug.  22  for  coagu- 
laliBC  baaia.  bead  boose,  including  screening,  coagulant 
•ad  laboratory  department*,  complete  with  appurte- 
nance*. Engineer,  Geo.  W.  Fuller,  170  Bway.,  New 
York,    N.   Y. 

Battam.  tiati. — The  City  official*  are  reported  to  be 
cnn*>iltring  a  plan  of  Wm.  Jadtaon,  City  £gr.,  for  the 
ianalltion  of  a  system  of  water  mains  from  Charles 
River  baain.  for  additiooal  fire  protection,  etc.  It  is 
fWlMaUil  that  it  would  coat  about  $250,000  to  install 
the   service   and   ptwpiat  itation. 

Lyn»,  ilau.—Ceo.  I.  Leiand,  Oty  Enjfr.,  write*  that 
the  question  of  improving  and  increasing  the  water 
■apply  is  being  considered.  W.  S.  Johnson,  Consult- 
iac    ugr.,     101    Tremont    St.,    Boston. 

Pontiat,  UUh.—n.  C.  Monroe,  Sopt.  Water  Wk*..  is 
stated  to  have  prepared  a  report  on  Improvements  and 
extensions  needed  at  this  time,  and  estimates  the  cost 
at  $110,552  lo  include  12  miles  of  4.  6  and  8-in.  mains 
to  all  outlying  districts,  a  new  pump,  new  boiler  snd  8 
wefl*.  , 

GracrvHlt,  Minn. — Sec  "Power  PlanU,  Ga*  and  Elec- 
tricity." 

Jeckton,  Uia. — Bid*  will  be  received  by  the  Mayor 
and    Bd.    Aldermen    until    Sept.     1    for    $216,000    bonds 


for  the  purchase  of  the  existing  plant  from  the  Light, 
Heat  &   Water  Co.     Ramsey   Wh.irton,   Mayor. 

'.\'fn^om.  Miss. — The  Town  Council  is  reported  to 
have  awarded  to  Sperry  &  Lukins,  of  Artcsia.  N.  M., 
contract  at  $1,266  for  borinjc  an  artesian  well  for  water 
works   about   to   be   constructed. 

It  is  reported  that  contract  will  soon  be  let  for  the 
proposed  water  works.  Engineer,  X.  A.  Kramer,  of 
Slagnolia. 

n'ashimgton.  ifo, — This  city  has  irfven  the  Washington 
Water  &  Light  Co.  notice  of  its  desire  to  purchase  its 
water  svstem  at  the  expir.ition  of  the  water  franchise  in 
Jdtae,  1908.  The  cilv  and  company  have  agreed  upon 
Wm.  H.  Bryan.  Cons^ltinR  Engr.,  of  St.  Louis,  to  make 
detailed  inspection  of  plant,  and  report  its  physical  con- 
dition,  and   appraise   present  cash  value. 

H'ood  Riter,  Ntb. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Beotrr  City.  Neb. — The  citiiens  are  reported  to  have 
voted  on    .\ug!    5   to   issue   bonds   for   water  works. 

'Xorlh  Platte.  Neb.—The  Secy,  of  the  Interior  at 
Washington,  D.  C.  has  executed  the  following  contracts 
in  connection  with  the  cirthwork  en  the  distribution 
s«tem  for  the  North  Platte  irrigation  project,  Ncb.- 
Wyo. :  .\bout  10  miles  of  laterals  to  the  IVurkc  Constr. 
Co.,  of  Mitchell,  Neb.,  involving  the  excavation  of  ap- 
proximatelv  128.000  cu.  yds.  of  material.  $,io,i^q:  about 
10  miles  of  laterals  to  Detrick,  Rush  StHoth.  of  Bayard. 
Neb.,  involving  06,100  cu,  yds.  of  excav.,  $16,79.1,  and 
about  40  miles  of  laterals  to  M.  E.  Getter,  of  Mitchell, 
Neb.,  involving  230,100  cu.  yds.  of  excav.,  $37,628. 

Roswell.    \.    if.— F.neinccr    C.  F.    Ellis   is    reported    to 

have   completed   plans    for  water  works,   for   which,   it   is 

stated,  an  election  will  be  held  in  Sept;  probable  cost, 
J$t  2-,oor. 

Pleasatitfille,  .V.  Y. — Bids  are  wanted  by  the  Bd.  of 
Water  Comrs.  until  Aug.  26,  for  constructing  storage 
reservoir  with  earth  dam.  masonry  core  wall,  snillway, 
pate  hou**-  and  pine  conduit.  Encincers.  Byrne  &  Darlins, 
Barrett  BIdg.,  White  Plains,     W.   S,  Moore,  Village  Clk. 

•Long  Island  City,  L.  I..  N.  K.— The  following  are 
the  bids  opened  on  .KuK.  8  by  the  Comrs.  of  Parks, 
N.  Y.  Citv.  for  furnishing  material  and  construct- 
ing a  mimping  plant  in  Forest  Park.  Boro.  of  Queens: 
Cos  Hildebrand.  $17,770;  Jas.  MacArthur.  «i2,5O0: 
MrHarij  Barton  Co..  $10,222  (awarded  contract);  and 
John    Spence,   Jr.,    $13,825. 

I  H^inston-Salem,  .V.  C. — The  citizens  are  reported  to 
have  voted  .Aug.  6  to  issue  $150000  bonds  for  street 
improvements,    sewerage    system    and    water    works. 

H'alifrlon,  N.  D.— All  bids  received  on  Aug.  ■;  by  Wm. 
R.  Purdon,  City  -\ud..  for  constructing  and  placing 
boilers  for  the  water  works  plant  have  been  rejected 
and  new  bids  will  he  received  on  .Aug.  24.  The  boilers 
are  to  be  for- a  66-in.  x  18ft.  boiler  and  a  72-in.  x  18- 
ft.       Separate    bids    on    each    boiler. 

•CtiifiHiKKi,  O. — The  Bd.  of  Pub.  Service  is  report- 
ed to  have  on  Aug.  9  awarded  contract  for  water 
mains  to  U.   S.   Cast   Iron   Pipe   Co.    for   $22,000. 

Voungstonm,  O. — The  Council  has  authorized  a  sur- 
vey of  the  territorv  in  Berlin  Township  looking  to  the 
construction  of  a  dam  to  furnish  Youngstown  with  an 
additional     water    supply. 

'Cleteland,  O.— The  Bd.  of  Pub.  Service  is  reported 
to  have  on  Aug.  o  awarded  the  contract  for  5,000 
water  meters,  with  the  nrivilege  of  increasing  the  order 
10,000,   to   the   Buffalo    Meter   Co.,    of    Buffalo,    N.    Y. 

Lima,    O. — See    "Power    Plants,    Gas    and    Electricity." 

Oklahoma  City  0*/i.— M.-vor  Scales  is  reported  to 
have  authorized  Citv  Engr,  Burke  to  nrenare  estimates 
for   sewer   and   water   extensions   to   cost   about    $325,000, 

Bristol,  Pa. — According  to  recent  decision  of  Judge 
Stout,  the  Town  Council  has  received  authority  to  estab- 
lish water  works. 

.'Sharon.  Pa. — The  City  Council  is  reported  to  have 
under  consideration   the  filtration  of  the  water  supply. 

Lebanon,  Pa. — State  Health  Comr.  Dixon,  at  Harris- 
burg,  is  reported  to  have  approved  the  proposed  new 
source  of  sonply  for  th"-  city  of  Lebanon.  It  will  be 
taken   from  Swatara  Creek. 

Mechanicsburg,  P<i.— The  Water  Co.  is  reported  to 
have  decided  to  construct  new  reservoir,  pumping  sta- 
tion  and   filter   plant. 

Ft.  Adorns.  R.  /.—Cant.  Willis  C.  Metcalf.  Qm.,  U. 
S.  A..  209  Thames  St..  Newport,  writes  that  M.  A.  Mc- 
Cormick,  4  Sherman  St.,  Newport,  bid,  on  Aug.  5,  for 
"  the  construction  of  a  400,000  gal.  reservoir,  3  shelters  for 
springs  and  laying  pipe  from  springs  to  reservoir  at 
Sanderstown.  R.  1,;  also  laying  pipe  from  reservoir  to 
and  across  Narrangansett  Bay  to  a  connection  with  reser- 
voir at  Ft.  Greble,  Dutch  Island,  as  follows;  3  spring 
shelters,  $6,500;  1  reservoir  (rc-jnforced  concrete), 
$23,000;  extra  excav.  per  cy.  yd.,  45  cts.;  extra  concrete 
OCT  cu.  yd.,  $8;  extra  rubble  masonry,  per  cu.  yd.,  $4; 
land  and  submerged  pipes,  $49,000. 

'Brilr  Fourche.  .9.  £).— The  Secretary  of  the  Interior 
at  Washington.  D.  C,  has  executed  contract  with  H.  T. 
Adams,  of  Belle  Fnurche,  for  construction  of  S-JC.  2. 
Schedule  i.  of  the  laterals  under  the  Belle  Fourche  irri- 
gation project,  to  consist  of  9  miles  of  ditch,  and  in- 
volving 54,050  cti,  yds.  excav..  for  $15,287;  to  J.  E. 
Hilton,  of  Belle  Fourche;  for  the  construction  of  a  por- 
tion of  the  south  canal,  involving  229.500  cu.  vds.  excav., 
$46,000,  and  to  J.  W.  McNeel,  of  North  Platte.  Neb., 
ft-r  construction  of  about  19  miles  of  the  Indian  Creek 
lateral,  involving  236,950  cu.  yds.  excav.,  $53,007. 

Bonesleel,  S,  D. — Bids  will  be  received  until  Aug. 
20  (readvertisement)  by  M.  P.  Dowling,  Town  Clk., 
for    constructing    a   complete    system    of    water    works. 

Diekson,  Tenn. — W.  T.  Turner.  Mayor,  writes  that 
an  election  will  be  held  Sept.  5  to  vote  on  issuing 
bonds    for   water   works. 

Bardwell.  Tex. — The  Bardwell  Water  Co.  is  reported 
incorported  with  a  capital  of  $7,000  by  W.  S.  Robert- 
son.  K.  O.   Roach.  W.  B,  Whittington  and  others. 

Dallas,  Tex. — It  is  stated  that  bids  are  wanted  until 
Aug.  20  for  250  tons  6-in.  c.  i.  standard  water  main. 
D.  F.   Sullivan,  Water  Wks.  and  Sewerage  Comr. 


•  Items   marked  thus  give  the  names  of  parties  awarded  contracts. 


Ft.  Worth,  Tex. — The  City  Engineer  is  reported  to  be 
preparing   plans   for   a   filtration    plant. 

Crockett,  Tcx.—Tite  City  Council  is  reported  to  be 
considering  the  question  ot   constructing  water   works. 

Norfolk,  I'a. — Bids  will  be  received  until  Sept.  14  at 
the  otfice  of  the  Bureau  Yards  and  Docks.  Navy  Dept., 
Washington,  D.  C.  (R.  C.  lloUyday,  Ch.),  for  con- 
structing a  steel  tank  and  tower,  navy  yard,  Norolk, 
as  per  si>ecification  No.  i,557. 

Segllle.  Wash. — The  City  Council  is  reported  to  have 
passed  a  resolution,  providing  for  a  system  of  salt  wa- 
ter mains  in  the  business  section  of  the  city;  estimated 
cost,  $^40,000. 

Aberdeen,  Wash. — The  City  Council  is  reported  to  be 
considering  the  question  o  securing  an  additional  water 
supply. 

F.lkins.  W.  Va. — Bids  are  wanted  until  Sept.  5  for  the 
purchase  of  $do,ooo  water  and  sewerage  bonds,  as  adver- 
tised in  The  hnginccring  Record.     Geo.  Henry,  City  Clk. 

Meilford.  Wis.—C.  H.  Phillips,  of  Marshfield,  has 
prepared  estimates  for  water  works  to  cost  $300,000. 
A  special  election  will  be  called  soon  to  vote  on  the 
issue  of  bonds. 

Linden.  Wis. — The  citizens  are  reported  to  have  voted 
to   issue    bonds   for    water   works. 

Prentice,  Wis. — See  "Power  Plants,  Gas  and  Elec- 
tricity,"' 

Fond  d»  Lac,  Wis. — .At  a  recent  meeting  of  Council  a 
resolution  is  reported  to  have  been  passed,  authorizing 
the  City  Clk  to  procure  bids  for  pipe  line  to  bring  water 
supply  from  lake  by  gravity  pressure. 

Fond  dn  Lac.  Wis. — Bids  will  be  received  until  -Aug. 
26  by  the  Bd,  Pub.  Wks.  (L.  A.  Pettibone,  Chmn.), 
for  furnishing  material  and  constructing  a  gravity  wa- 
ter   pipe   line    from    Lake    Winnebago    to   Reed    St. 

Thermopolis,  Wyo. — We  are  informed  that  this  city 
has  in  contemplation  the  construction  of  water  works 
to  cost  about  $75,000. 

Masscy  Station.  Onl. — The  Ontario  Ry.  &  Municipal 
Board  is  reported  to  have  approved  a  bylaw  providing 
for  the  issue  of  $10,000  bonds  for  the  extension  of  the 
water    works    of    Massey,    .Algoma    Dist. 

Sudbury,  Ont. — The  by-law  providing  for  the  extension 
of  the  water  works  and  sewers  of  Sudbury  is  reported 
to  have  been  approved  by  the  Ontario  Ry.  &  Municipal 
Board. 

Amherlburg,  Ont. — The  citizens  are  reported  to  have 
voted  to  issue  $2,500  bonds  for  water  works  improve- 
ments. 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Notes   Arranged    Alpliabetically    by   States. 

Alanwsa,  Colo. — The  City  Clk,  writes  that  B.  D. 
Critchlow,  of  Alamosa,  is  making  surveys  and  esti- 
mates for  a  sewerage  system.  As  soon  as  completed 
bids  will  be  asked. 

Mullan,  Idaho. — The  question  of  constructing  a  sew- 
erage  system   is   reported   to    be   under   consideration, 

Chicago,  lit. — Bids  will  be  received  until  .Aug.  31  by 
John  J.  Ilaniberg,  Comr.  Pub.  Wks.,  for  furnishing  ma- 
terial and  completini}  the  construction  of  the  Lawrence 
Ave.  Pumping  Station,  on  I.awrence,  near  Evanston 
Aves. ;  also  completing  the  construction  of  an  intake  tun- 
nel for  Lawrence  Ave.  conduit  at  Lawrence  Ave.  and 
I..ake  Michigan  being  a  portion  of  Sec.  N,  intercepfing 
sewers. 

Joliet,  III. — H.  A.  Stevens,  City  Engr.,  writes  that  two 
sewer  systems  are  being  planned,  one  in  the  7th  ward, 
to  cost  about  $15,000,  the  other  in  the  ist  ward  to  cost 
$31,000.       Contract    will     not    be    let    until    the    spring. 

Minook,  III. — C.  R.  Dcnson,  City  Clk.,  writes  that 
It  IS  proposed  to  construct  a  sewerage  system  to  cost 
about  $25,000.  The  ordinance  for  the  work  has  not 
.yet    been   passed.      Enginer,    Wm.    Meyer,    of    Minook. 

Herrin,  111.— Fred  E.  Roland,  City  Clk.,  writes  that 
It  is  proposed  to  construct  a  sewerage  system  at  a 
cost    of    $20,000.      Enginer,    W.    T.    Pierce,    of    Herrin. 

Virden,  111.— See  "Water." 

Sterling,  ///.—Local  press  reports  state  that  the  City 
Engr.  is  preparing  estiniates  of  cost  of  constructing  the 
north    end   sewer   system. 

Indianapolis,  Ind. — The  Bd.  of  Pub.  Wks.  is  re- 
ported to  have  adopted  resolution  providing  for  extension 
of  the  E.  Michigan  St.  sewer  in  Michigan,  St.  Clair  and 
loth    Sts. 

Bloomfield,  Ind. — All  bids  opened  Aug.  8  for  pipe, 
branches,  junctions,  manholes,  etc.  f.  o.  b.  cars  Bloom- 
field,  _  and  for  construction  complete  with  or  without 
material  or  any  part  of  same  separate  of  'main  and 
minor  sewers  in  a  system  of  sewerage,  etc.,  have  been 
rejected  and  new  bids  will  be  received  on  Aug.  26. 
Engineer,  Geo.  Cadogan  Morgan,  169  Jackson  Boule., 
Chicago,    III.;    Chas.    E.    Coombs,    Pres.    Bd.    Trus. 

Richmond,  Ind. — Fred.  R.  Charles,  City  Engr.,  writes 
that  the  city  was  unable  to  let  contracts  on  Aug.  9 
for  work  in  this  city  and  will  again  receive  bids  on 
Aug.  30  for  the  following,  as  the  city  is  very  anxious 
to  let  contracts  for  this  work;  A  sewerage  system  4 
miles  in  length,  and  disposal  plant,  in  the  southwest 
part  of  city;  probable  cost.  $50,000;  also  construction 
of  subway  on  W.  2d  St.,  and  a  sewer  system  in  con- 
nection with  same;  probable  cost,  $40,000;  also  a  street 
xo  be  made,  by  grading  and  macadamizing  1,300  ft. 
in  length,  and  a  sewer  in  connection  with  same;  prob- 
able cost  of  both.  $9,000.  Length  of  sewer,  1,116  ft. 
Johi    K.    Taggert,    City   Clk. 

Muscadine,  la. — Bids  will  be  received  until  Aug.  26 
by  the  City  Council  for  constructing  standard  vitrified 
tile  sewers  in  portions  of  several  streets.  Edw.  II. 
Ruby,    City   Clk. 

Clear  Lake,  la. — The  question  of  constructing  a  sew- 
erage system   is   reported   under  consideration   here. 
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pes    Monies,    Ia.~lt    is    stated    that    bids    will    be    re- 

ifr-  r-^L."^''  -^"S-  ^^  ^y  ^^^  ^^-  P"^-  Wks.  (W.  W. 
Wise,  Chmn.),   for  constructing  sewers  in   Chester   Boule. 

Iowa  City,  7a.— The  City  Engr.  is  reported  to  be 
preparing  plans  and  specifications  for  new  sewers. 

Clinton.  Ky. — John  B.  Evans  is  reported  to  have  re- 
ceived   franchise    for   sewers. 

Alexandria,  La. — Bids  for  the  construction  of  ap- 
proximately 5  miles  of  8-in.,  oi-in.,  12-in.  and  14-in. 
vitr.  pipe  sewers  and  accessories  will  be  received  by 
the  Mayor  and  Bd.  of  Aldermen  until  Sept.  3  (readver- 
tisement)  as  advertised  in  The  Engineering  Record, 
Ira    W.    Sylvester,    City    Engr. 

Lansing,  Mich.— Roy  Robb,  of  Mason,  County.  Sur- 
veyor IS  reported  to  be  making  preliminary  surveys  in 
tast  Lansing,  with  a  view  to  constructing  a  sewerage 
and   drainage   system. 

Fairmount,  Minn. — Bids  will  be  received  until  Aug. 
26  by  E.  L.  Lewis,  City  Clk.,  for  constructing  sewers  in 
portions  of  Blue  Earth  Ave.,  ist,  4th,  and  Park  Sts.  A. 
Marston,  Engr.,  Ames,  la. 

Lamberton.  Minn. — The  question  of  issuing  bonds  for 
the  construction  of  a  sewerage  system  is  reported  under 
consideration. 

*Morris,  Minn.—C.  B.  Burpee,  City  Clk.,  writes  that 
the  contract  for  constructing  sewers  in  Dists.  4,  5,  8, 
9  and  20  (bids  opened  Aug.  6)  has  been  awarded  to 
Tanner    Bros.,    of    Morris,    for    $6,800. 

Independence,  Mo.— The  City  Council  is  reported  to 
have  passed  an  ordinance  providing  for  an  appropriation 
of  $11,000  for  improving  the  septic  sewerage  system  on 
the  east  and  west  sides  of  city.  R.  T.  Procter,  City 
Engr. 

Kansas  City  Mo. — Bids  will  be  received  until  Aug.  23 
by  the  Bd.  Pub.  Wks.,  for  constructing  Joint  Dist. 
Sewers  in  Div.   No.   3.   E.  A.   Harper,   City   Engr. 

Nevada,  Mo. — It  is  reported  that  bids  will  be  received 
by  S.  L.  Higgins,  City  Clk.,  until  Aug.  20,  for  con- 
structing   Dist.    Sewer,    No,    14. 

Aurora,  Neb. — Dennis  Saylor.  City  Clk.,  writes  that 
the  citizens  on  July  30  voted  to  issue  $10,500  bonds  for 
the  construction  of  a  sewerage  system.  Engineer,  A. 
A.  Hartquest,  of  Auroa,  assisted  by  H.  C.  Gardner, 
of   Lincoln. 

Columbus,  Neb. — Andrew  Rosewater.  of  Omaha,  is 
stated  to  have  completed  report  for  a  sewerage  system 
for   Columbus,   which   he   estimates   at   $14,500. 

New  Brunswick,  N.  J. — See  ^^Paving  and  Koad- 
making.*' 

Trenton,  N,  J. — Bids  will  be  received  until  Aug.  20  by 
the  Common  Council  for  constructing  sewers  in  Stuy- 
vesant  and  Beechwood  Aves. ;  also  a  drain  in  Prince- 
ton Ave.     Harry  B'.   Salter,   City  Clk. 

South  Orange,  N.  J. — The  citizens  of  South  Orange 
Township  are  reported  to  have  voted  to  authorize  the 
Township  Com.  to  issue  bonds  for  $35,000,  the  pro- 
ceeds to  be  used  to  purchase  from  the  township  of 
Millburn,  25  per  cent,  of  its  capacity  in  the  joint  trunk 
sewer. 

Wxldwood,  N.  J. — Bids  will  be  received  until  Aug.  20 
by  the  Boro.  Street  Com.  (Evans  G.  Slaughter,  Chmn.), 
for  reconstructing  about  12,000  lin.  ft.  of  the  sewerage 
system  of  the  Boro.     L.  M.  Rice,  Boro.  Engr. 

Ft.  Lee,  N.  J. — The  Boro.  Council  is  reported  to  have 
authorized  Engineer  Eckerson  to  prepare  plans  and 
specifications  for  the  Deadbrook  sewer,  to  take  in  the 
Edgewater  _  system  and  sewers  east  and  west  on  Main 
St.  This  is  the  first  work  to  be  done  on  the  proposed 
sewerage  system. 

Medina,  N.  Y.—W.  B.  Eckertj  Village  Clk.,  writes 
that  Fred  K.  Wing,  of  Bifffalo,  :s  preparing  plans  for 
pipe  sewers  to  cost  about   $12,000. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Aug.  28 
by  Bird  S.  Coler,  Boro.  Pres.,  or  furnishing  material 
and  constructing  sewer  in  Scott  Ave.,  portion  of  Section 
I.  Engineer's  estimate:  2,946  lin,  ft.  180-in.  circular 
sewer,  106  lin.  ft.  i8o-in.  horseshoe  sewer,  174  lin.  ft. 
drop  section,  19  Hn.  ft.  connecting  section,  745  lin.  ft. 
48-in.    sewer,    47.0   lin.    ft.    15-in.    and    5,600   lin.    ft.    12-in. 

fiipe  sewer,  1,000  lin.  ft.  12-in.  pipe  sub-drain,  1,100 
in.  ft.  12-in.  temporary  drain  pipe,  i  manhole.  Class 
"A,"  6  Class  "B,"  4  Class  "C,"  3  Class  "D,"  6  Qass 
"E,"  1  Class  "F,"  74  manholes'  on  pipe  sewers.  12 
sewer  basins,  reconnected.  680  M  ft.  sheeting  and  brac- 
ing, 100  M  ft.  foundation  plank,  5  cu.  yds.  Class  "A," 
and  1,000  CU-  yds.  Class  "B"  concrete.  Security, 
$175,000. 

Troy  N.  Y. — Bids  will  be  received  until  Aug.  23  by 
the  Bd.  Contract  and  Supply  (Jas.  M.  Riley,  Clk.)  for 
furnishing  material  and  constructing  a  sewer  of  20-in. 
salt-glazed  vitr.  drain  pipe  in  a  portion  of  Stone  and 
Deirfreist   Ave. 

New  York,  N.  Y. — 'Wm.  G.  Leeson,  ^^7  W.  i4Qth 
St.,  bid  on  Aug.  6  for  furnishing^  material  and  build- 
ing sewer  and  appurtenances  in  bherman  Ave.,  Isham 
and  Emerson  Sts.,  Manhattan  Boro.,  as  follows:  938 
lin.  ft.  brick  sewer  3x6  _  in.  x  2  ft.  4  in.,  $7;  402  lin. 
ft.  brick  sewer  3  ft.  6  in.  x  2  ft.  4  in.,  $6;  1,760  lin. 
ft.  salt-glazed  1 5-in.  vitr.  stoneware  pipe  sewer,  $5.70 ; 
135  lin.  ft.  salt-glazed  12-in.  vitr.  stoneware  pipe  cul- 
vert, $1 ;  6  receiving  basins,  ea.,  $175;  570  cu.  yds. 
rock  excav.,  $2.25.  and  528  M  ft.  timber  and  plank 
for    foundation,    $^5;    total,    $21,662. 

The  lowest  bid  opened  on  Aug.  12  at  the  office  of 
the  President  of  Manhattan  Boro.  for  furnishing  ma- 
terial and  reconstructing  outlet  sewers  and  appurten- 
ances, overflows  and  connections  at  42d  and  43d  Sts., 
North  River,  and  42d  and  43d  Sts..  bet.  North  River 
and  T  ith  Ave.,  was  submitted  by  Robt.  J.  Rooney,  at 
the  following  bid:  1,350  Hn.  ft.  ^  wooden  barrel  sewer 
4  ft.  6  in.  $17;  10  lin.  ft.  twin  brick  sewers  4  ft.  6  in., 
*5o;  45  lin.  ft.  brick  sewer  4  ft.  6  in.  x  9  ft.,  $40;- 
196  lin.  ft,  brick  sewer.  4  ft.  6  in.  x  9  ft.,  $40;  60 
lin.  ft.  overflow  chamber  brick  sewer  of  varying  diara., 
$40 ;  1 70  lin.  ft.  brick  sewer  6  ft.  6  in.  x  9  ft.,  $40 ; 
70  lin.  ft.  twin  brick  overflow  sewers  8  ft.  x  2  ft., 
*3.'5;  50  lin.  ft.  twin  brick  overflow  sewer  8  ft.  x  2  ft., 
$35:  206  lin.  ft.  brick  sewer  4  ft.  x  2  ft,  8  in.,  $20; 
123   lin,    ft.   brick   sewer  4   ft.   x   2    ft.   8   in.,  $20;   90  Hn. 


ft.  salt  glazed  vitr,  stoneware  pipe  culvert  12  in.,  $4 
4  receiving  basins  circular,  ea..  $250;  15  cu.  yds.  011 
rock    masry.,    $5 ;    50    M    ft.    timber    and    plank    for   brae- 
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ing    and    sheet    piling.    $25;    50    M    ft.  timber    and    plank 

for    approaches,     $20;     total,     $56,755.  Totals     of    other 

bids:  Atlanta  Constr.  Co.,  $64,332,  and  Jos.  Moore, 
$58,180. 

Castile,  N.  K.— W.  J.  White,  159  Dearborn  St.,  Buf- 
falo, is  reported  to  be  completing  plans  for  a  sewerage 
system. 

Lancaster,  N.  K.— The  State  Bd.  of  Health  at  Al- 
bany is  reported  to  have  approved  the  plans  of  Joos 
&  Gatchell,  Prudential  BIdg.,  Buffalo,  for  a  sewerage 
system   and    disposal    plant. 

Winston-Salem,    N.    C. — See    "Water." 

*Minot,  N.  D. — The  City  Council  is  reported  to  have, 
on  Aug.  9,  accepted  the  bid  of  Illstrup  &  Olson,  of 
Minneapolis,  Minn.,  for  constructing  the  sewerage  system 
for  $19,096. 

Canton,  O. — Bids  will  be  received  until  Sept.  3  for 
sewers,  to  cost  about  $9,945,  as  advertised  in  The  Engi- 
neering Record.     W.  E.   Sarvef,  City  Engr. 

Youngstown.  O. — B'ids  will  be  received  until  Aug.  30 
by  the  Bd.  Pub.  Service  (W.  H.  M.  Mullin.  Clk.)  for 
furnishing  material  and  constructing  sewers  in  a  portion 
of   Falls   Ave. 

Canal  Dover,  O. — It  is  reported  that  bids  will  be  re- 
ceived by  the  City  Clk.,  until  Aug.  31,  for  sewers  to 
cost  about  $18,037. 

Portsmouth,  O. — It  is  stated  that  bids  will  be  re- 
ceived  until  Aug.  22  by  Filmore  Musser,  City  Aud., 
for    $10,000    sanitary    sewer    bonds. 

Toledo,  O. — Breyman  Bros.  &  McNeil,  of  Toledo,  are 
reported  to  have  submitted  the  lowest  bid  on  Aug.  5  for 
the  Parkwood  sewer,  known  as  Sewer  No.  990,  over 
2  miles  long.  6  ft.  diam.  at  mouth  and  24  in.  diam.  at 
end.     for    $12.75    per    ft. 

Akron.  O. — The  lowest  bid  recently  received  for  the 
trunk  sewer  west  of  Portage  Path  and  the  filter  beds 
is  reported  to  have  been  submitted  by  Dan  O'Mara,  545 
W.    Market    St.,    for    $12,650. 

Iron  ton  _  O. — An  election  will  be  held  on  Sept.  5  to 
vote  on  issuing  $45,000  bonds   for  sewers. 

Oklahoma    City,    Okla. — See    "Water.'* 

*  Philadelphia,  Pa. — We  are  informed  that  the  following 
are  the  totals  of  bids  opened  on  July  22  by  the  Dept. 
of _  Pub.  Wks.  for  sewer^;  to  be  constr-T*  tod  in  connccti' n 
with  the  work  of  abolishment  of  grade  crossinr'!  on  the 
P.    G.   &   N.    and    Richmond    Branch    of   t.ie    Philidclvhia 

6  Reading  Ry.  ("Geo.  S.  Webster  is  Ch.  Engr.  Bureau 
of  Surveys.)  (a)  Contrant  mi,  P.  G.  &  N.  Elevnted; 
(b)  Contract  to2,  P.  G.  &  N.  Elevated;  (c)  Contract  103, 
P.  G.  &  N.  Elevated;  (.d)  Contract  lod.  P.  G.  &  N.  Ele- 
vated; (e)  Contract  105*  P.  G.  &  N.  Elevated;  (f)  Con- 
tract 106.  Richmond  Branch  Elevated;  (g')  Contract  107, 
Richmond  Branch  Elevated.  Millard  Constr.  Co.,  a 
$32,862,  b  $39,685,  c  $45,057.  d  $75,204,  e  $39,763,  f 
$33,437,  ^  $45,467:  Mack  Paving  Co.,  a  $56,027,  b  ^s^r 
144,  c  $85,572.  d  $125,530,  e  $60,302,  f  $63,440,  g  $92,- 
007:  David  Peonies,  a  $37,251,  b  $41,403,  c  $60,256,  d 
$100,006,  e  $55,849,  f  $16,394.  g  $d6.4i2;  R.  P.  Bennis, 
d  $92,600.  e  $41,082;  Michael  0*Rourke,  f  $45,152,  g 
^64.568:  David  McMahon,  a  $41,175.  b  $35,452.  c  ^e^i.i-jy, 
Robt.  Higgins,  a  $48,512.  b  $39,222,  c  $57,934:  ^^-  ^  T. 
B.  McHugh.  a  $42,876,  b  $43,202,  c  $65,260,  g  $57,408; 
McGaw  &  Gray,  a  $55,996.  b  $56,350,  c  $87,902,  e  £65,- 
219:  Lombardie  &  Pascuzzie,  b  $42,610.  g  $60.2^5;  John 
McMenamv.  c  $104, 8^:8,  f  $50,840.  g  $77,287;  Robert  P. 
Ryan,  a  $43,766,  b  $50,595.  f  $62,305,  g  $76,557.  Mil- 
lard Constr.  Co.  secured  contracts  for  Contracts  101, 
T03,  X04  and  105,  and  David  McMahon  for  Contract 
102. 

Philadelphia,  Pa. — The  Bd.  of  City  Surveyors  on  Aug. 
12  approved  plans  for  the  construction  of  main  sewers 
and  extensions  at  an  aggregate  cost  of  about  $221,000,  ■\<i 
follows :  Thomas  Run  (extension) ,  reconstruction  of 
Market  St.  sewer  east  of  36th;  extensions  of  the  AVissa- 
hickon  low  level  intercfpting  sewer  and  the  Wissahickon 
high  level  cut-off  sewer;  extension  of  Bingham  sewer; 
extension  of  Jackson  St.  sewer;  12th  St.  sewer.  9th  St. 
and  reconstruction  of  the  Pine  St.  sewer.  Plans  for 
construction  of  several  branch  sewers  estimated  to  cost  m 
all  about  $100,000.  Contracts  for  all  the  work  will 
probably  be  let  by  Geo.  R.  Stearns,  Dir.  Dept.  Pub.  Wks., 
next   month. 

Wilkesbarre.  Pa. — Plans  for  a  sewer  to  be  con- 
structed on  Union  St..  from  N.  Penns-"Jv.'>nia  Ave.  to 
river,  have  ^een  prepared  bv  B.  K.  Finch.  Engr.  of 
Sewers  of  City,  and  have  been  snbmitted  to  the  Le- 
hip-h  Valley  R.  R.  Co.  for  consideration.  The  nlans 
call    for    a    sewer    of   either    reinforced    concrete    or    brick 

7  ft.  in  diam.,  large  enoueh  to  carry  away  all  surface 
vRter  of  tliat  section;  probable  cost,  $roo,ooo.  Alfred 
Hand    is    City    Engr. 

West  Middlesex,  Pa. — Griffith  Nicholas,  of  Sharon, 
is  reported  to  be  preparing  plans  for  a  sewage  dis- 
posal  plant. 

Reading.  Pa. — The  Finance  Com.  on  Aug.  5  re- 
ported favorably  the  bill,  providing  for  a  loan  of  $40,- 
000   for  building  sewer  and   making  other   improvements. 

Lesteri'ille.  S.  D. — The  Town  Council  is  reported  to 
be  considering  the  question  of  constructing  a  sewerage 
system. 

Bryant.  S.  D. — F.  R.  Shepherd,  Citv  Aud..  writes 
that  bids  w'll  be  received  on  Sept.  o  for  the  construc- 
tion of  a  draimpp  and  sewrap-^  system.  Engineer,  J. 
M.    Rpynionn,    of  Raymond.    S.    D. 

*lVaco.  Tex. — Chas.  Derr,  of  Oklahoma  City.  Okla., 
is  reported  to  have  secured  the  contract  for"  extending 
the  sanitary  sewerage  system  of  Waco  for  about  $50,000. 

Seattle.  Wash. — The  City  Council  has  passed  the  or- 
dinance providing  for  the  construction  of  the  North 
Trunk  sewer,  which  will  cost  about  $^.1^00, 000.  Tt  will 
drain  nearly  a'l  the  citv  north  of  Madison  St..  and 
pronerty  in  vicinity  of  Lake  Washington  as  far  south 
as   Yeser   Wav. 

C^ntralia.  Wash.— The  citizens  are  reoorted  to  have 
voted  on  July  30  to  issue  $22,500  bonds  for  the  con- 
struction   of   a   trunk   sewer. 

Elkins.    W.    Va.—See  "Water." 

*Wausau,  Wis. — Miller  &  Krause,  of  Wausau.  and 
Carl  Lotz,  of  Wausau,  are  reported  to  have  secured  con- 
tracts for  constructing  sewers  on  Aug.  4  at  $6,700  and 
$7,900    respectively. 
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*North  Milwaukee,  Wis. — The  contract  for  laving 
15,300  ft.  of  vitr.  pipe  sewers  has  been  awarded  to 
F.  £.  Kaminski,  of  Berlin,  at  the  following  prices: 
6-in.  pipe,  50  cents;  8in.,  63  cts. ;  loin.,  75  cts.,  and 
15-in.,  95  cts;  manholes',  $37;  total  cost,  $11,950. 

Fernie,  B.  C.^Bids  will  be  received  by  J.  W.  Nuna, 
City  Clk.,  until  Aug.  23  for  the  construction  of  a  cov- 
ered concrete  septic  tank  100  ft.  long  x  30  ft.  wide,  as 
advertised  in  Tne  Engineering  Record.  Robt.  Potter, 
City    Engr. 

Sudbury,     Ont. — See     "Water." 


BRIDGES. 

Notes   Arranged   Alphabetically   by   States. 

hipot.  Col. — ^It  is  stated  that  bids  are  wanted  by  the 
Bd.  of  Superv.,  (S.  N.  VVithcrow,  Clk.)  until  Sept.  3, 
for  constructing  stringer  and  truss  bridge  across  Cow 
Creek  at  Ingot. 

Sacrattiento,  Cal. — Bids  are  reported  to  have  been 
opened  l^v  the  ltd.  of  Supt-r.  op  lulv  2?  for  the  Faii- 
oaks  Bridge  across  the  American  River,  near  Fairoaks,  ap 
folows:  E.  E.  Berry,  Sacramento,  $100,000.  James  Mc- 
Gilvray  and  E.  O.  Birge,  Sacramento,  $98,000.  Cotton 
Bros.  &  Co.,  Oakland,  $97,600.  C.  J.  Matthews,  Sacra- 
mento, $94,500.  Midland  Bridge  Co.,  Kansas  City,  $93,- 
970.  Healy,  Tibbitts  Constr.  Co..  San  Francisco.  $92,- 
970.  San  Francisco  Bridge  Co.,  San  Francisco,  $89,760. 
Pacific  Constr.  Co.,  San  Francisco,  $89,357-  Burrell 
Bridge  &  Constr.  Co.,  Oakland,  $88,971.  Clark  &  Henry 
Constr.  Co.,  Sacramento,  $88,400.  Murvy,  Elwell  Co., 
San  Francisco,  $85,300.  Hyde,  Harjes  &  Co.,  Oakland, 
$85,000.  Western  Bridge  &  Constr.  Co.,  Omaha,  Neb., 
$8^.933.  ,  . 

The  lowest  bid  opened  July  31  for  constructing  the 
Bridge  House  Bridge  is  reported  to  have  been  submitted 
by    the    Western    Bridge   &    Constr.    Co.,   at   $18,800. 

'Woodland.  Cal.—C.  F.  Hadsall,  Co.  Clk.,  writes  thai 
the  followng  are  the  bids  opened  on  Aug.  i  for  con- 
structing a  reinforced  concrete  bridge  across  Putah 
Creek,  consisting  of  three  115-ft.  spans:  W.  N.  Con- 
canon.  Fairfield,  $46^103  (awarded  contract) ;  F.  P. 
Smith  &  Bro.  &  W.  S.  C.  Stevens,  Davisville.  $34,669; 
Pacific  Constr.  Co.,  San  Francisco,  $47,793.  and  Healy- 
Tibbits  Constr.   Co.,    San  Francisco,   $39,866. 

Denver,  Colo.—At  a  meeting  held  at  the  Mayor's  of- 
fice on  Aug.  3  the  engineers  of  the  several  rairoads 
entering  Denver  from  the  north  and  east,  it  was  agreed 
that  the  railroad  companies  construct  a  viaduct  over 
the  tracks  at  19th  and  Wiazee  Sts.  to  North  Denver 
at  a  cost  of  $400,000. 

"Brookland,  D.  C. — Bids  were  opened  on  Aug.  10 
by  the  Comrs.  D.  C.  at  Washington  for  the  construction  of 
a  concrete-steel  bridge  across  track  of  the  Baltimore  & 
Ohio  R.  R.  Co.  on  line  of  Monroe  St.,  Brookland, 
D.  C,  and  C.  B.  Clark  &  Co.,  10  E.  Lexington  St., 
Baltimore,  Md.,  secured  the  contract  for  same  as  fol- 
lows: Excavation,  $1  per  cu.  yd.;  foundation  concrete, 
$7  per  cu.  yd.;  concrete  above  foundation.  $8  per  cu.  yd.; 
structural  steel,  5  cts.  per  lb.,  and  steel  reinforcement, 
3  cts.  per  lb.;  total  cost,  $28,480.  Totals  of  other  bids: 
Penn  Bridge  Co..  Beaver  Falls.  Pa.,  $32,744,  and  Jas. 
J.  Overn,  335  Delaware  Ave.,  N.  E.,  Washington,  D.  C, 
$31,000. 

Pensocola,   Fla. — See   "Railroads." 

Chicago,  /«.— Bids  will  be  received  until  Aug.  20  by 
John  J.  Hanberg,  Comr.  Pub.  Wks.,  for  furnishing  mater- 
ial and  constructing  the  new  sub-structure  and  super- 
structure for  a  temporary  highway  bridge  over  the  north 
branch  of  the   Chicago   River,   near   Kinzie  St. 

*East  St.  Louis,  Ill.—W.  J.  Crocken,  City  Engr. 
writes  that  bids  were  opened  on  Aug.  i  by  the  Bd. 
of  Local  Improv.  for  rebuilding  Broadway  viaduct  over 
Cohakia  Creek,  and  the  lowest  and  successful  bid  was  sub- 
mitted by  the  Rude  Eng.  Co.,  of  East  St.  Louis,  at  the 
following  bid:  1,160  cu.  yds.  excav.,  $3;  560  cu.  yds.  con- 
crete in  piers,  $12.50;  500  cu.  yds.  concrete  in  road- 
way, $10;  700,000  lbs.  steel  work,  per  hundred  lbs., 
$5;  6,000  sq.  ft.  brick  paving,  20  cts.;  20  M  ft.  floor- 
ing, $35,  and  painting  entire  structure  (lump  sum), 
$300-  total  $52,680.  Totals  of  other  bids  received: 
Union  Bridge  &  Constr.  Co.,  Kansas  City,  Mr.,,  *y.i75; 
Pan  American  Bridge  Co.,  New  Castle,  Ind.,  $63,704, 
and  Wright-Gallagher  Constr.  Co.,  St.  Louis,  Mo., 
$55,748- 

Terra  Haute,  Ind. — It  is  reported  that  bids  will  be  re- 
newed by  the  Co.  Comrs.  until  Aug.  24,  for  constructing 
Fletcher  Chappel  bridge,  of  concrete,  steel  reinforced, 
with   35-ft.    span.     Jerome   W.    Denehie,   Co.   Aud. 

Lafavette.  Ind.— The  County  Comrs.  are  reported  to 
have  o'rdered  plans  and  will  soon  ask  for  bids  for  the 
construction  of  a  bridge  across  the  Wabash  River  at 
Grandville;    estimated   cost,    $50,000. 

'Indianapolis  Ind. — The  County  Comrs.  are  stated  to 
have  awarded  Aug.  7  the  contract  for  constructing  a 
bridge  over  Crooked  Creek  in  Washington  Township  to 
Geo.  W.  Fife,  for  $7,170. 

'Atchison,  JfdM.— Edw.  Iverson.  Co.  Clk.,  writes  that 
the  contract  for  constructing  bridge  on  line  between 
Atchison  and  Jefferson  Counties  (bids  opened  Aug.  6), 
has  been  awarded  to  Missouri  Valley  Bridge  &  Iron 
Co..   of  Leavenworth,   for   $5,175. 

Catleitsburg,  Ky. — Bids  will  he  received  by  J.  G.  War- 
ren, Corps  Engrs.,  U.  S.  A..  Cincinnati.  O.,  until  Sept. 
3  for  constructing  service  bridge  at  Lock  i.  Big  Sandy 
River.  Catlettsburg,  Ky.,  as  advertised  in  The  Engineer- 
ing  Record. 

New  Orleans.  La.— All  bids  opened  July  15  hy  City 
Council  for  the  bascule  bridge  over  Bayou  St.  John 
at    Esplanade    St.    are    reported    to    have   been    rejected. 

Barnstable,  Mass. — Alfred  Cocker,  Clk.  Bd.Co.  Comrs., 
writes  that  new  bid^s  will  be  received  on  -\ug.  26  for  the* 
construction  of  a  highway  bridge  over  Bass  River,  be- 
tween Yarmnuth  and  rt-nn's.  F.ngineer,  S.  Everett  Tink- 
ham.  71^  Tremont  Temple,  Boston.  Geo.  I.  Briggs. 
Chmn.   Co.   Comrs. 

Springfield.  Mass. — Bids  will  be  received  by  the  City 
Treas.,  until  Aug.  27,  for  the  superstructure  for  a  steel 
bridge  over  the  Boston  &  Maine  R.  R.  on  line  of  Abbe 
Ave.,  with  clear  span  of  178  ft,  6  in.,  24  ft.  roadway, 
and  one  6  ft.  sidewalk;  also  complete  construction  of 
concrete-steel  structure  over  Mill  l<iver  on  line  of  Pe- 
consie  Ave.,  clear  span  24  ft.,  length  100  ft.  Chas.  M. , 
Slocum,  City  Engr. 


*  Items   marked  thus  give  the  names  of  parties  awarded  contracts. 
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L««t    ilm. — Tk  Otjr  Coandl  is  reported  to  hart 
hin  iwwidun  for  Ibe  location  of  ibe  municip*! 
bridac  at  Ckootcan  .\tc. 

CMmht.  Jfaal.— It  is  stated  that  bids  will  be  received 
aMa  Sc(t.  4  br  W.  B.  Shoeniaker.  Villa«c  Ok.,  for 
vmuHtwtOmf  a  I5»'ft.  sfian  combtnation  tubular  pier 
Wi4ie  ai««r  Keck  Creek. 

Kntmrk.  K.  J. — Flaas.  specifications  and  bids  will  be 
iccciwcd  aotsl  Ads.  27  bjr  tbe  nth  Ward  llridge  Com. 
(Chaa.  J.  Wataon.  Cham.)  at  the  B<i.  Freeholders  com- 
SMttee  Knff,  Co.  Court  House,  for  constructing  a  sub- 
stantial  bridi^  orer  tbe  Morris  Canal  on  Central  .\ve. 
Geo.    F.    I>rum.   Co.   Eagr. 

Wtw  YtTk.  \.  r.— Tbe  Healy  Sewer  MachiAe  S 
Caaanr.  Co..  ii  Park  Row.  is  reported  -  to  hare  secured 
Ac  eootract  at  (4.79  per  lin.  ft  for  test  borings  at  the 
aiae  of  new  bridce  over  East  River  between  Boros.  of 
MaakaMaa  and  Srookljm.  Bids  opened  by  the  IVpt.  of 
Bridfca  Jaly  »j. 

Htwtfsttad.    L.    I..    .V.    K.— Bids    will    he    received    by 
laka    H.    O'Brien.    Comr.    of    Water    Supply,    (ias    and 
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ty.  New  York  City,  until  .\ug.  ji  for  fur- 
_  material  and  constructing  piers  tor  two  bridjEvi 
owT  tbe  Wantagb  stream,  and  to  do  certain  grading 
of  Scaaun's   Rd..  in   the  town  of   Hempstead. 

Cimtimmaii,  O.— Superintendent  Bouscaren,  of  the  De- 
part, of  Track  Ekvation^  completed  plans  for  the  pro- 
poaed  Hopple  St.  Viaduct.  He  estimates  a  concrete 
•mctnre  would  cost  $318,443.63  and  a  steel  viaduct 
S3ja*^9-iJ-  Tbe  pronosed  viaduct  would  cross  the  B.  & 
OTS.   W.    Railroad.   Mill  Creek   and  Spring  Grove   .-Xve. 

Uttrttm.  O.— It  is  suted  that  R.  C.  Remick.  Co.  Aud., 
win  receive  bads  imtil  Sept.  2  for  constructing  a  rein- 
forced concrete  bridge,  on  the  State  Road,  Ilartsgrove 
Tawaabitk     J.  S.  Matson,  Co.  Surv. 

CIrxrflaud,  O. — Bids  will  he  received  until  Avg.  it 
by  the  Bd.  Pub.  Service  (A.  R.  Callow,  Sicy.),  for 
famtshinc  aialerial  and  constructing  complete  ready  for 
the  pavcMcnt  the  steel  superstructure  of  a  viaduct  on 
rinwaan    KdL.   S.    E.,   over    the    Pennsylvania    R.    R. 

Trrnton,  O. — It  is  reported  that  the  Co.  Comrs.  at 
New  l*hiladelphia.  C.  will,  on  Sept.  2,  receive  bids  for 
tbe  construction  of  a  72-ft.  s^n  steel  bridge  12  ft.  wide 
with  concrete  floor,  over  Ohio  Canal  at  Trenton;  cost, 
ahotit   (2,100. 

PkiUittpUa,  Pa. — The  Bd.  of  City  Surveyors,  on  Aug. 
t«  approved  plans  for  a  3-arch  concrete  bridge  ot  be 
coaatnicted  over  Tacony  Creek  and  .\shdale  St.,  to  cost 
about  $100,000. 

'Hambmrg,  Pa. — The  County  Comrs.  are  stated  to  have 
awarded  the  contract  /for  constructing  a  bridge  over 
Mill  Creek  at  Slate  St.  to  L.  H.  Focht  &  Son  for 
$5,189.     Bids  opened  .\ug.  9. 

Pimmm: — Bids  will  be  received  until  .Aug.  28  by  D. 
W.  Roaa,  Genl.  Purchasing  Officer  Isthmian  Canal 
CoBin..  Washington,  D.  C,  for  furnishing  a  steel  rail- 
road britije  as  |ier  circular  Xo.   384. 

CrmviUr,  S.  C. — It  is  reported  that  bids  will  be  re- 
ceived by  J.  P.  Goodwin,  Superv.  of  Greenville  County, 
Greenville,  S.  C,  and  S.  O.  Jackson,  ."kiperv.  of  Ander- 
son County,  Anderson.  S.  C,  until  Aug.  20,  for  con- 
•tmctittg  two  bridges  across  Saluda  River. 

*S'(uhvHlt,  Ttnm. — H.  M.  Jones,  Engr.,  Cumberland 
Kircr  Bridge  Coain.,  Cole  BIdg..  writes  that  the  fol- 
Ipwiof  ia  the  detailed  bid  nf  Foster  &  Creighton,  of 
Naahnllc,  the  mecesaful  bidders  for  concrete  piers  for 
two  highway  bridges  across  Cumberland  River,  rein- 
forced concrete  viaduct  approaches  for  Sparkman  and 
-  Jeffenon  St.  bridges  and  furnishing  borrow  pits  and 
bHibc  certain  parts  of  approaches  of  said  bridges  (bids 
opeaed  July    10);    total    cost,    about    $510,000. 

Sftrtmam  St.  Bridge:  47.700  cu.  yds.  fill,  55  cts. ; 
5.103  cti.  yds.  concrete  Class  ".\."  $17.65;  1.844  cu. 
yd*,  concrete  Class  "B,"  $10.25;  1.420,500  lbs.  steel 
plain  harm.  2.6  cts.;  steel  deformed  bars,  per  Ih.,  3 
ct*.;  45  lifht  posts,  ea.,  $20;  4.800  sq.  yds.  creosoted 
block  paving,  $2.63;  41.500  lb*,  c  i.,  3.2  cts.;  2,334  cu. 
yd*,  concrete  Oasa  "A.  $13.18;  3.538  cu.  yds.  concrete 
Class  "B,"  $12.37,  and  31,758  lbs.  steel  reinforcement, 
.03   cts. 

Jetertom  Si.  Bridge:  52,800  cu.  yds.  fill,  55  cts.; 
5,232  cu.  yda.  concrete  Class  **A,*'  $17.65;  895  cu.  yds. 
concrete  Clasa  "B."  $10.25;  i.3>2,S7i  lbs.  steel  plain 
haia.  a.26  eta.;  steel  deformed  bars,  per  lb.,  .03  cts.; 
45  light  post*,  ea.,  $20;  5,205  sq  .yds.  creosoted  block 
paving  hid.  $2-65;  28.>5t  lb*,  c.  i.,  0.32  ct*.;  3,188  cu. 
yd*,  coocrcte  Claas  "A,  $13.18:  3,795  cu.  yds.  con- 
crete Cla*«  "B,"  $12.37;  34<>S2  lbs.  steel  reinforcetaent, 
.03  cts. 

Ckaitanooga,  Trim. — The  only  bid  received  Aug.  i  for 
cottscmcting  the  Ringgold  Bridge  over  East  Chickamauga 
Creek  in  Chattanooga  Chickamauga  National  Park,  is 
reported  to  have  been  submitted  by  the  American  Bridge 
Co.,  ol  New   York.   N.   Y.,  at  $6,045. 

FmrmoMul.  W.  Va. — The  contract  for  completing  the 
stone  work  on  the  bridge  over  Monon^ahela  River  1*  - 
reported  to  have  been  awarded  k>  Calvin  D.  Conaway, 
and  for  tbe  iron  work  the  Massillon  Bridge  Co.,  Massillon, 
O.,  secured  the  contract  at  $53,000,  the  structure  to  be 
560  ft.,  containing  3  spans. 

'Mvrfautowm,  H'.  fa. — The  Canton  Bridge  Co.,  of 
Canton,  O.,  is  reported  to  have  secured  the  contract  for 
constructing  a  steel  bridge  over  llartman's  Run  for 
$19,500. 

Font  da  Lac,  Wis. — Bids  will  be  received  by  the 
Bd.  Pub.  Wk*.  until  Auy.  20  for  furnishing  material  and 
constructing  a  steel  girder  bridge  across  the  West 
branch  of  the  Fond  du  Lac  River  at  Johnson  St.  L.  A. 
PettAone,  City  Engr. 

Earn  Claire,  H'tf.— See  "Power  PlanU,  Gas  and  Elec- 
ericity." 

•Toroulo,  Oni. — Tho*.  McQtMen.  Secy.  Bd.  of  Con- 
trol, write*  that  the  contract  for  constructing  steel  rail- 
way 

way    , , 

Cleveland   Bridge  li   Eng.   Co..   I.t<l  .   KarlinKton,   Eng. 

PAVING  AND  ROAD  MAKING. 

Nous   Arranged   Alphabetically    by   StaUt. 

Athville,  Ala. — St.  Clair  County  road  improvement 
bonds  aooimting  to  $85,000  are  reported  sold. 


bridge*  and  hand   railing   for   I.ansdowne   Ave.    Sub- 
fbtd*  opened   July    i6>.   has    been    awarded    to   The 


ifarjrjiiV/r,  Cat. — Bids  will  be  received  by  the  Village 
Council  until  .\ug.  3»  for  curbing  and  paving  with  vitr. 
brick,  llum  St.  from  4th  to  8th  St.,  as  advertised  in  The 
Engineering  Record.     J.  C.  Kennedy,  City  Engineer. 

*St0CktoH.  Cat. — Geo.  Sievers.  City  Aud.,  writes  that 
the  contract  for  paving  with  asphalt  t, 066. 000  sq.  ft. 
(bids  opened  JuW  22),  has  been  awarded  to  Clark  & 
Henery   Constr.  Co.,   of  Stockton,   for  $135,432. 

*lf'i7miNgfOM,  Del. — The  Levy  Court  is  reported  to 
have  awarded  the  contract  (bids  opened  Au^.  6)  for 
constructing  a  road  in  Blackbird  Hundred  a  distance  of 
4.82    miles,    to    Then.    F.    Harsch,    for    $^7,750. 

Bids  will  be  received  by  the  New  Castle  County  State 
Highway  Comr.  (Francis  .\.  Price,  Comr.,  1009^  Mar- 
ket St.)  until  Sept.  3  for  building  a  macadam  road,  as 
advertised  in  The  Engineering  Record. 

*H'aj/ii«g(oii,  D.  C— The  Comrs.  of  Dist.  Columbia 
are  reported  to  have  awarded  the  contract  for  paving 
a  portion  of  S.  Capitol  St.  with  asphalt  to  the  (Tran- 
ford    Paving   Co.,    Home   Life    BIdg.,    at   $4,800. 

Lincoln,  III. — .\n  ordinance  is  stated  to  have  been 
passed  providing  for  the  paving  with  brick  block  N. 
Kickapoo    St.    at    an    estimated    cost    of    $21,384. 

E(Ul  Peoria,  111. — The  paving  with  brick  a  portion  of 
Main  and  Washington  Sts.  is  reported  decided  upon,  at 
a    cost    of    about    $48,000. 

Donmers'  Crovr.  III. — Bids  will  be  received  by  the  Bd. 
Local  Improv.  (J.  W.  Hughes,  CThmn.)  until  Aug.  20, 
for  grading,  draining  and  macadamizing  Linscott  Ave. 
and  E.  Parkway,  requiring  about  2,775  sq.  yds.  granite 
top,  macadam  pavt.,  etc.  J.  S.  Lozier,  Engr.,  Downer's 
Grove. 

Sterling.  III. — The  City  Council  is  reported  to  have 
opened  bids  as  follows  for  macadamizing  19  blocks  of 
streets:  John  Mee,  $12,999;  Landis  Bros.,  $14,103, 
and   W.    N*.    Nevins,    $11,473, 

'Chicago,  III. — The  Bd.  Local  Improvements  is  stated 
to  have  awarded  contracts  for  paving  as  follows:  Parker 
Washington  Co..  with  creosoted  blocks  Cottage  Grove 
Ave.,  $126,000,  Milwaukee  .\ve..  $47,000  and  Jos  Han. 
reddy  with  asphalt  School  and  adjacent  streets,   $96,500. 

Monticcllo,  Ind. — It  is  stated  that  bids  will  be  re- 
ceived until  Sept.  3  by  J.  L.  Ackcrman,  Co.  Aud.,  for 
grading,    draining    and    paving    several    roads    with    stone. 

Frankford  Ind. — The  Comrs.  of  Clinton  County  have 
granted  petitions  for  14  gravel  roads,  and  bids  for  their 
construction  will  be  in  order  as  soon  as  plans  and 
specifications     are     completed. 

Lafayette,  /nrf.— The  Bd.  of  Pub.  Wks.  it  is  stated, 
will  ask  for  bids  for  the  naving  of  Schuyler  Ave.; 
alos   for  a  sewer   in    L'nion    St. 

Terre  Haute,  fiirf.— Bids  will  be  received  until  Aug. 
24  by  the  Comrs,  of  Vigo  Co.  for  the  construction  of 
7-941  ft.  of  stone  road,  said  road  beine  known  as  Road 
No.  9.     Engineer  Geo.   R.   Grimes,  of  Terre  Haute. 

Peru  Ind.—Cbas.  Griswold,  Co.  Aud.,  writes  that 
no  bids  were  received  on  Aug.  7  by  the  Co.  Comrs. 
for  grading,  draining  and  paving  about  23  V5  miles  of 
free   gravel    roads   in    Richland   Township. 

'MartinstUle,  Ind.— li,  E.  Thornburgh,  Co.  Aud., 
writes  that  the  contract  for  constructing  2'/i  miles  gravel 
and  macadam  road  in  Ray  Township  (bids  opened  .\ug. 
6).  has  been  awarded  to  M.  R.  O.  Campbell,  of  Frank- 
fort,   for   $!7,io7.  , 

Bluffton,  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs. 
will  receive  bids  until  Sept.  6  for  the  construction  of 
23    gravel   roads. 

Valparaiso.  Ind. — It  is  stated  that  Robt.  B.  Ewing, 
Citv  Clk.,  will  receive  bids  until  Aug.  23  for  paving  sev- 
eral streets  with  vitrified  paving  block  on  a  macadam 
foundation;   with   combined  cement  curb  and  gutter,   etc. 

Cedar  Rapidt,  la. — Bids  will  be  received  until  Aug.  20 
by  the  Bd.  Pub.  Improv.  (W.  C.  Byers,  Chmn.)  for  fur- 
nishing material  and  constructing  vitrified  repressed  brick 
block  on  macadam  foundation  portions  of  \Vashington 
and  Bever  Aves.,  8th  and  5th  Sts.;  also  a  portion  of  13th 
St.  with  vitrified  brick  block  on  a  4-in.  sand  cushion. 

Iowa  City  la. — It  is  reported  that  bids  are  wanted  by 
City  Council  until  Aug.  21  for  brick  pavement  on  about 
13  blocks  and  macadam  on  one  block;  probable  cost, 
$40,000. 

Waterloo.  Ia. — The  City  Council  is  rep<>rted  to  have 
rejected  all  bids  opened  July  31  for  paving  streets  on 
the  east  and  west  sides,  Accordini?  to  reports  new 
bids  will  be  received  Aug.   26.     C.  T.  Wilson,  City  Engi. 

Des  Moines.  Ia. — Bids  were  opened  on  Aug.  7  by 
the  Bd.  of  Pub.  Wks.  for  paving  as  follows:  6th  Ave., 
repressed  naving  brick  on  6-in,  Portland  cement  foun- 
dation and  asphalt  fill.  4.160  sn.  yds.:  Jas.  Campbell 
bid  for  this  work  $2.38;  Forest  Ave.,  vitr.  naving  block 
on  6-in.  natural  cement  concrete  foundation,  $iQ.4<;o 
sq.  yds.,  2  bids,  Cook  Constr.  Co.  and  Jas.  Hcrribin, 
they  each  bid  $1.07  per  sn  yd.,  and  for  naving  W.  54th 
St.  with  creosoted  wood  block  on  6-in.  Portland  cement 
foundation.  4,558  sq  .yds.,  O.  P.  Herrick  received  con- 
tract   for  this  at  $2,369  per   sq.   yd. 

Lake  Charles.  La. — Bids  will  be  received  until  Sept.  3 
for  the  construction  of  about  15  miles  of  cement  side- 
walks, and  brick  or  cement  curb,  as  advertised  in  The 
Engineering    Record. 

Hingham.  Mass. — The  lowest  bid  opened  on  Aug.  6  by 
the  State  Highway  Conin.  at  Boston,  for  state  highway 
work  at  Hingham  was  submitted  by  the  Lane  Quarry 
Co.,    of    Hingham.    for    $4,394. 

*Lansing.  Mich. — Farrell  Bros  &  Algate  are  stated  to 
have  secured  the  contract  for  paving  Saginaw  St.  with 
Saginaw  block,    for   $21,550. 

'St.  Paul,  Minn.— The  Bd.  of  Pub.  Wks,.  on  Aug.  8, 
awarded  contract  for  curbing,  leveling,  filling  and  sod- 
ding Capitol  Ave,,  from  Hamline  Ave.  to  Aldine  St.,  to 
las.  Forrestal,  Scandinavian  American  Bank  BIdg.,  for 
$6,976. 

Fulton.  Mo. — It  is  stated  that  bids  are  wanted  by  W. 
R.  Pembcrton,  City  Clk.,  until  Aug.  20,  for  laying 
about  7.000  sq.  yds,  vitr.  paving,  curb.,  etc. 

'Great  Falls,  Mont.— The  Kettle  Rivers  Quarries  Co.. 
of     Minneapolis,     Minn,,     has    secured     the     contract     for 


paving  Central  .\ve.  with  3^-in.  creosoted  wood  block 
on  concrete  foundation  as  follows:  Creosoted  block, 
$t.o9  i>er  sq.  yd;  5^-in.  concrete  base.  $6.50  per  cu. 
yd.;  filler  course,  repairs  to  old  concrete  base,  $8.50 
per  sq.  yd.;  concrete  headder  or  marginal  blocks  or 
stops,  37  cts.  [ler  ft.,  comp,lcted  earth  fill  in  old  trenches, 
60  cts.   per  cu,   yd. 

Riterton,  N.  J. — F.  J.  Brown,  Mayor,  writes  that  all 
bids  opened  on  Aug.  8  for  30,000  .sq.  ft.  cement  paving 
have  been  reiccted,  and  it  has  not  yet  been  decided  when 
new  bids  will  be  received.  E.  H.  Pancoast,  Chmn.  High- 
way   Com. 

Bayonnc.  N.  J. — Bids  will  be  received  by  the  City 
Council  until  -Vug.  20  for  furnishing  material  and  pav- 
ing 41st  St..  from  .\vc.  C  to  .\ve.  E,  with  asphalt, 
about  4,290  sq.  yds.,  with  concrete  curb  and  gutter,  as 
advertised  in  The  Engineering  Record.  \V.  C.  Hamil- 
ton.   City    Ok.;    V.    W.    Dalrymple,    City    Surveyor. 

Wildrvood.  N.  J. — Bids  will  be  received  until  .^ug.  ia 
by  the  Iforo.  Street  Com.  (Evans  G.  Slaughter,  Chmn.), 
for  constructing  about  40,000  sq.  yds.  of  macadam  streets 
with  cement  gutters.      L.   M.   Rice,   Boro.   Engr. 

Somers  Point.  N.  J. — All  bids  opened  on  .\ug.  5  for 
laying  macadam  pavement  on  the  numerous  streets  or 
avenues  to  consist  of  11,928  sq.  yds.  macadam.  6,285 
lin.  ft.  new  blue  stone  curb,  1,365  lin.  ft.  curb  reset 
and  56  lin.  ft.  radius  curb;  also  the  bids  opened  same 
time  for  grading  and  graveling  Harbor  Lane,  and  build- 
ing a  bulkhead  or  wharf  on  Harbor  Lane,  in  the  city 
of  Somers  Point,  have  both  been  rejected  and  new 
bids  will  be  received  by  Jas.  E.  Scull.  City  Clk.,  at 
Somers  Point  until  Aug.  19-  Engineer  E.  D.  Rightmire, 
of    Atlantic    City. 

'Neicark.  N.  J. — B.  M.  Shanley  Sons  Co.,  859  Broad 
St.,  is  reported  to  have  secured  the  contract  for  con- 
structing 18,000  sq.  yds.  of  roadway  in  Weequahic 
Park,    for    $15,480. 

'Netif  Brunsifick,  N,  J. — Abraham  Jelin  has  secured 
the  contract  for  paving  French  St.  with  Mack  blocks, 
about  4,100  sq.  yds.,  at  $2.65  per  sq.  yd.;  also  the 
lO-in.  terra  cotta  sewer  on  Wyckoff  St.,  at  80  cts.  per 
lin.    ft. 

Camden.  N.  J. — The  construction  of  a  road  to  con- 
nect Camden  and  Cape  May  is  reported  decided  upon  by 
the  Cumberland  County  Bd.  Freeholders  at  a  cost  of 
about    $15,000. 

Hempstead,   L.   I.,   N.    Y. — See    "Bridges," 

Nezv  York.  N.  K.^-Bids  were  opened  on  Aug.  6  by 
Louis  F  H'affen,  Pres.  Bronx  Boro..  for  naving  as 
follows:  Clay  Ave.,  from  E.  i66th  St.  to  Wendover 
Ave.;  (a)  18,330  sq,  yds.  iron  slag  block  pavt.,  (t) 
2,760  cu.  yds.  concrete,  (c)  8,250  lin.  ft.  old  curb,  (d) 
total:  Sicilian  Asphalt  Paving  Co.,  a,  $3.25;  b,  $6; 
c,  40  cts.;  d,  $79,432;  Asphalt  Constr.  Co.,  a,  $2.7Si 
b.    $4-75;    c,   40   cts.;    (i,    $66,817. 

Lowest  bid  for  paving  Hunt's  Point  Ave.,  from 
Southern  Boule.  to  I^fayette  Ave.,  was  submitted  by 
the  Barber  Asphalt  Paving  Co.  at  the  following  bid: 
12.700  sq.  yds.  asphalt  block  pavt.,  $1.70;  1,850  cu, 
yds.  concrete,  $5.50;  3.450  lin.  ft.  new  curb,  97  cts.,  and 
100  lin.  ft.  old  curb.  32  cts.;  total,  $35.i43-  Totals  of 
other  bids:  Asphalt  Constr.  Co.,  $36.692 ;  HastinRS 
Pavt.  Co.,  $36,106,  and  Continental  Asphalt  Paving  Co., 
$37,643. 

Tlie  Barber  Asphalt  Paving  Co.  submitted  lowest  bids 
on  Aug.  6  for  paving  with  asphalt  Timpson  PI.  at 
$5,155,   and   Grant   Ave.    at  $9,283. 

W.  F.  Murray  submitted  lowest  bid  on  Aug.  6  for 
regulating,  grading,  laying  new  flag,  etc.,  on  E.  199th 
St.   at  $17,922, 

Brooklyn,  N.  Y. — ^The  lowest  bid  opened  on  Aug.  8 
by  the  Comrs.  of  Parks,  N.  Y.  City,  for  furnishing 
materials  and  constructing  cement  sidewalk  and  curb 
around  Parade  Ground,  Prospect  Park,  Boro.  of  Brook- 
lyn, .was  submitted  by  Bonacci  &  Vincelli  Constr.  Co., 
672  DeGraw  St..  as  follows:  .40,622  sq.  ft.  cement  walk, 
15  cts.;  4  145  lin.  ft.  cement  curb,  40  cts.;  2,000  cu. 
yds.    top   soil,    78   cts.;    total.    $9,311. 

The  following  are  the  bids  opened  on  Aug.  8  by  the 
Comrs.  of  Parks,  N.  Y.  City,  for  furnishing  materials 
and  constrncting  asphalt  tile  walks  on  sand  foundation 
in  parks,  Boro.  of  Brooklyn,  as  follows:  (a),  Win- 
throp  Park,  74,000  sq.  ft;  (b).  Cooper  Park.  40,000  sq. 
ft.;  (c),  Seaside  Park,  51,000  sq.  ft.;  (d),  total  cost 
of  work:  Continental  Asphalt  Paving  Co.,  a,  b  and  c, 
26'Ji  cts.;  d,  $44,137;  Hastings  Pavt.  Co.,  a  and  b,  24 
cts.;    c,   24!4    cts.;    d,   $39,727. 

Albany,  N.  Y. — Bids,  will  be  received  by  Fred.  Skene, 
State  Engr.  and  Surveyor,  until  .Sept.  3  foi'  improving 
public  highways  Nos.  236  to  396,  until  Sept.  4  for  roads 
Nos.  399  to  527  and  until  Sept.  5  for  Roads  Nos.  528 
to    656,    as   advertised    in    The    Engineering    Record. 

'Binghamton,  N,  Y. — Arthur  D.  Osborn  is  reported 
tr.  have  secured  the  contract  for  paving  with  brick 
Chenango  St,   at  $1.99  per  sq.   yd. 

Mt.  Vernon,  N.  Y. — Press  reports  state  that  bids  are 
wanted  until  Aug.  20  for  $25,000  highway  iniprove- 
Tiifnt   bonds. 

IViHston-Salem,    N.    C— See    "Water," 

Elizabeth  City  K.  C— Bids  will  be  received  until 
Sept.  2  by  R.  T.  Whitehurst,  City  Clk.,  for  $30,000 
bonds  to  be  issued  for  the  purpose  of  general  street 
improvements,    and   $20,000    for   stone   curbing. 

Canton,  O. — Bids  will  be  received  untir  Sept.  3  for 
about  42,000  sq.  yds.  vit.  block  paving,  as  advertised  in 
The  Engineering  Record,  Probable  cost,  $80,425.  W.  E, 
Sarver,   City  Engr. 

'Toledo,  O. — ^Jas.  Sheehan  is  reported  to  have  se- 
cured the  contract  for  paving  with  brick  Summit  Ave, 
at    $58,415- 

Dillonrale,  O. — It  is  stated  that  bids  will  be  received 
by  the  Village  Council  until  Aug.  23  for  paving  sundry 
streets  and  an  alley  with  hard  burnt  paving  block  or 
brick;    Ross    Blazer,    Village    Clk. 

WoodsHeld,  O.— It  is  stated  that  bids  will  be  received 
until  Aug.  30  by  Geo.  P.  Door,  Village  Clg.,  for  grad- 
ing, draining  and  macadamizing  a  portion  of  W,  Court 
St. 

Portsmouth,  0. — It  is  stated  that  bids  are  wanted 
until  Aug.  22  for  $52,750  street  improvement  bondS. 
Fillmore    Mussfr,    City    .\ud. 

St.  Bernard,  O. — Bids  will  be  received  until  Sept, 
3     by     Geo.     Schroeder,     Village     Clk.,     for     constructing 
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artificial  stone  sidewalks  for  portions  of  Church  St., 
Bank   and    Sullivan    Aves. 

Guthrie,  Okla. — Bids  will  be  received  on  Aug.  22  for  10 
blocks  of  paving  on  Cleveland  Ave.  Bids  are  wanted  on 
two-course  brick  or  blocks,  and  one-course  brick  or 
block   and  on   asphalt.   W.   W.    Miller,   City  Engr. 

Ashland,  Ore. — M.  F.  Eggleston,  City  Recorder,  writes 
that  no  bids  were  received  on  July  30  for  16,860 
sq.  yds.  macadam.  ;  New  bids  will  urobably  T)e  called 
for   by    City    Council. 

Reading,  Pa. — Bids  will  be  received  until  Aug.  23,  by 
Elmer  H.  Beard,  City  Clk.,  for  furnishing  material  and 
paving  portions  of  several  streets. 

Ridgway,  Pa. — Bids  will  be  received  by  Geo.  F. 
Greiner,  Boro.  Clk.,  until  Aug.  31.  for  improving  W. 
Main  St.,  the  work  to  include  2,000  cu.  yds,  excav. ; 
8,100  sq.  yds.  brick  pav.  on  concrete  foundation;  6,200 
lin.  ft.  curb;  700  cu.  yds.  masonry;  575  cu.  yds.  con- 
crete   found.,    etc. 

Lebanon,  Pa. — Geo.  B.  Stucker,  of  Harrisburg,  is 
reported  to  have  submitted  the  lowest  bid  for  23,000 
ft.    state    highway    in    Mill    Creek    Township,    at    $37,000. 

^Sharon,  Pa. — The  contract  for  paving  2,800  sq.  yds. 
with  asphaU  block  on  Ormond  Ave.  is  reportei^  to  have 
been  awarded  to  Wm.  Mclntyre  &  Sons  at  ^2.13  per 
sq.    yd. 

Jacksboro,  Tenn. — It  is  stated  that  the  Bd.  Co.  Rd. 
Comrs.  (R.  B.  Bard,  Chmn.),  will  receive  bids  until 
Sept.    3    for    road    construction. 

Salt  Lake  City,  Utah.— The  Bd.  of  Fub.  Wks.  is  stated 
to  have  rejected  all  bids  opened  Aug.  5,  for  constructing 
cement  sidewalks. 

Yorktown,  Va. — It  is  stated  that  bids  will  be  received 
until  Sept.  3  by  the  Bd.  Co.  Superv.  for  constructing  2 
miles    of    road. 

*  North  Yakima,  IVash. — The  City  Council  on  Aug.  6 
is  stated  to  have  awarded  contracts  as  follows:  Jas.  Mc- 
Kirn,  of  North  Yakima,  for  paving  with  brick  a  portion 
of  Yakima  Ave.  at  $71,153  and  the  Barber  Asphalt  Pav- 
ing Co.  of  Spokane,  a  portion  of  the  same  street  with 
asphalt  at   $55,669. 

Milwaukee.  Wis. — The  Bd.  Pub.  Wks.  is  reported 
to  have  rejected  all  bids  received  for  macadamizing 
portions   of  4th   and   Cherry   Sts. 

Fond  du  Lac,  Wis. — It  is  stated  that  bids  will  be 
received     by     the     Bd.     Pub,     Wks.      (L.     A.     Pettibone, 

Chmn.)  until  Sept.  2  for  paving  a  portion  of  E.  ist  St. 
with  brick  and  paving  a  number  of  other  streets  with 
asphalt    and   constructing  combined   curb   and   gutters. 

Madison,  Wis. — It  is  stated  that  bids  will  be  received 
by  O.  S.  Norsman,  City  Clk.,  until  Sept.  13  for  mac- 
adamizing a   portion   of  Jefferson    St. 

Oshkosh.    Wis.— 'li    is    stated    that    the    Bd.  Pub.    Wks. 

(W.    A.    Marden,    Chmn.)    will    receive    bids  until    Aug. 

24  for  constructing  tar  macadam  roadways  for  several 
streets. 


POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes   Arranged   Alphabetically   by   States.  * 

Safford,  Ariz. — The  question  of  constructing  water 
works  and  an  electric  light  plant  is  reported  under 
conj^ideration. 

Hot  Springs.  Ark. — The  City  Council  has  granted  to 
At  wood  Benton,  representing  the  Consumers'  Electric 
Co..  a  franchise  for  an  electric  light  plant  to  be  com- 
pleted   within    a    year;    probable    cost    of    plant.    $135,000. 

Russellville,    Ark. — See    "Electric    Railways,'* 

Waskineton,   D.    C. — Bids  will    be   received  by   the    Bu- 
-     -        -  -      -  -  ^  Wash- 

navy 


reau  of  Supplies  and  Accounts,  Navy^  Dept., 
ington,  D.  C.,  until  Sept.  3,  to  furnish  at  the 
yards  and  naval  stations  the  following  supplies:  Mare 
Island,  Cal.,  Sch.  144 — Annealing  furnace.  Sch.  190 — 
Oregon  pine,  redwood,  lumber.  Sch.  191 — Soil  pipe, 
pipe  fittings,  radiators  and  valves,  plumbing  fixtures. 
Sch.  192. — Incandescent  lamps,  electric  fixtures,  mastic 
roofing,  brick,  etc.,  locomotive  boiler.  Sch.  194 — Spikes, 
diflrerential  blocks,  hack-saw  blades,  etc.,  drills,  machin- 
ists' sets,  pipe  sets.  Sch.  195 — Rolled  bronze,  brass  lod. 
sheet  brass,  lead  and  steel,  ingot  copper,  bar  iron,  slab 
and  sheet  zinc.  Sch.  198 — 'Brass  and  steel  pipe,  pipe 
fittings,  etc.  Puget  Sound,  Wash.,  Sch.  1 89— ;-Creosoted 
piles,  plumbing  fixtures,  gate  valves,  expansion  traps. 
Sch.  201 — Incandescent  lamps,  electrical  fittings,  fir  lum- 
ber; also  until  Aug.  20  as  follows:  Portsmouth,  N.  II., 
Sch.  167 — Portland  cement,  sand,  steam  pipe,  pipe  fit- 
tings, valves,  asbestos  pipe  covering.  Boston.  Mass., 
Sch.  178 — Mandrels  for  lathe,  valve  leseatincr  machine, 
etc,  Newport,  R.  I..  Sch.  t68— Motors.  Sch.  181  — 
Battery  cells.  New  York,  N.  Y..  Sch.  143 — Wireless 
telegraph  apparatus.  Sch.  169 — Insulators,  oorcelain 
tubes,  resistances,  dry  cells,  etc.  Sch.  170 — ■Hydromet- 
ers, iron  pipe,  pipe  fittings.,  sewer  pipe,  plumbing  fix- 
tures. Sch,  T71 — Yellow  pine,  doors,  etc.  Sch.  172 — 
Asbestos  lo'ofing.  steel  tower.  Sch.  177 — Water  meters. 
Sch.  1 81 — Portable  voltmeters  and  ammeters.  Sch.  1 82 
— Direct  differential  blocks,  sewer  pipe.  Sch.  18^— 
White  ash.  white  cedar,  white  nine,  spruce,  yellow  pine. 
Sch.  184 — Sheet  brass,  steel  beams,  Annapolis,  Md., 
Sch.  178— Duplex  and  boiler  feed  pumps,  tools,  etc.  Sen. 
lyg — Electrical  instruments,  fuel  saving  recorder.  Sch. 
J 80 — 'Portland  Cement,  bricks,  gravel,  etc.  Sch.  181^ 
Coppei  conductor,  etc.  Sch.  182 — Brass  and  iron  gate 
valves,  etc.  league  Island.  Pa.  Sch.  168 — Electric 
panel  boards.  Sch.  183 — White  oak.  Washington,  D.  C, 
Sch.  167 — ^Steel.  piles,  yellow  pine.  Sch.  173 — Motor, 
starting  panel,  circuit  breaker.  Sch.  174 — ■Steel-wire  rope, 
steel  forgintfs.  Sch.  175 — White  and  yellow  pine.  Sch. 
jgj — Corundum  stones,  etc.  Sch.  r8d — Tool  steel.  Nor- 
folk. Va..  Sch.  167 — Radiators,  radiator  valves.  Sch. 
182— Brass  pipe.  Sch.  187 — Portland  cement.  Appli- 
cations for  pioposals  should  designate  the  schedules  de- 
sired by  number.  E.  B.  Rogers.  Paymaster  Gen!., 
U.    S.    A. 

Aurora.  111. — The  City  Council  is  reported  to  have 
ituder  consideration  the  improving  of  the  electric  light 
p!.nt. 

Greenfield,  III. — The  City  Council  is  reported  to  have 
granted  A.  Y.  Collins  a  franchise  for  an  electric  light 
plant. 


Trenton,  III. — Bids  will  be  received  until  Aug.  27  for 
furnishing  and  erecting  addition  to  building,  engine,  dyna- 
mo, switchboard,  heater,  boiler  feed  pump,  piping  and 
pole  line  material,  for  extending  present  direct-current, 
3-w)re  lighting  system.  Specifications  are  on  file  at  office 
of  Newton  Rule,  City  Clk.,  at  Trenton,  and  at  the  office 
of  the  Engineer,  W.  A.  Fuller,  1122  Chemical  Bldg.,  St. 
Louis,    Mo. 

Indianapolis,  Ind.—lt.  is  reported  that  the  Bd.  Trus. 
\V  Oman's  Prison  ( Faunce  McKee,  Pres.) ,  will  receive 
bids  at  the  office  of  R.  P.  Daggett,  archt.,  804  Lemeke 
Bldg..  until  Aug.  28  for  the  installation  of  a  heating 
and    lighting   plant   in   the  Woman's    Prison. 

Haselton,  Ind.—C.  L.  Howard,  City  Clk.,  writes  that 
a  petition  is  being  circulated  for  an  election  to  vote 
on   the   construction   of   an   electric   light  plant. 

Evansville,  Ind. — The  Evansville  Gas  &  Electric  Light 
Co.  is  reported  to  be  considering  the  placing  of  its  wires 
underground. 

Clav  City,  Ind. — The  City  Council  is  reported  to  be 
considering  the  question  of  constructing  a  municipal 
electric    light    plant. 

Rockwell  City,  la. — F.  S.  Moore  is  reported  to  have 
purchased  the  electric  light  plant  and  will  improve 
same. 

Webster  City.  la. — The  City  Council  is  reported  con* 
templatTng  adding  an  engine  and  dynamo  to  the  elec- 
tric   plant. 

Murray,  Ky. — W.  O.  Wear,  City  Clk.,  writes  that 
bids  will  be  received  on  Aug.  23  for  the  purchase  of 
$20,000  bonds  for  water  and  electric  light  improve- 
ment. 

Williamsburg,  Ky. — The  Williamsburg  Electric  Light 
Co.  is  reported  incorporated  with  a  capital  of  $5,000  by 
E.    E.,    L.    A.    and    Lida    Nelson,    all    of   Williamsburg. 

Portland.  Me. — 'Bids  will  be  received  until  Sept.  3  by 
the  Bd.  Co.  Comrs.  (Jas.  H.  McDonald.  Chmn.).  for 
the  engine,  generator  and  electric  wiring  for  the  County 
Building.      Geo.    Burnham,    archt.,    120    Exchange    St. 

Gardner,  Mass. — The  Gardner  Electric  Light  Co.  has 
petitioned  the  Gas  Comrs.  at  Boston,  to  issue  $35,000 
additional  capital  stock  and  $65,000  bonds  for  payment 
of   floating  debt  and  extension   of  plant  and   service. 

*WestHeld,  Mass. — The  Bd.  of  Selectmen  is  reported 
to  have  on  Aug.  5  awarded  contract  for  building  gas- 
holder to  the  Cruse-Kempe  Co.,  of  Philadelphia,  Pa., 
for  $20,600.  The  other  bids  received  were:  Davis  & 
Farnham  Mfg.  Co.,  Waltham,  $20,831;  Kerr-Murray 
Mfg.  Co..  Ft.  Wayne.  Ind.,  $21,700;  Deily  &  Fowler. 
Philadelphia,  Pa.,  $23,300.  and  the  Bartlett-Haywood 
Co.,    of    Brooklyn    N.    Y..    $26,500. 

North  Abington,  Mass. — The  Massachusetts  Gas  &  Elec- 
tric Light  Comn.,  it  is  stated,  has  authorized  the  Elec- 
tric Light  &  Power  Co.,  of  Abington  and  Rockland  (F.  N. 
Sanderson,  Supt.,  North  Abington)  to  increase  its  capi- 
tal stock  for  the  purpose  of  making  additions  to  its 
plant. 

^Crystal  Falls.  Mich. — Robt.  Munns.  City  Clk.,  writes 
tiiat  the  contract  for  building  an  addition  to  power 
station  (bids  onened  July  25).  has  been  awarded  to 
the    Falkenau    Electrical    Const r.    Co.,    of   Chicago,    111. 

Wyandotte,  Mich. — Bids  will  be  received  until  Aug.  21 
at  the  office  of  Jas.  G.  Pinson,  City  Clk.  for  the  pur- 
chase of  $20,000  bonds,  to  be  issued  for  the  purpose  of 
improving,  enlarging  and  extending  the  Public  Lighting 
nant. 

Bay  City,  Mich. — The  City  Council  has  decided  to 
remove  the  east  side  electric  lighting  station  from  its 
present  location  to  the  old  water  works  building  on 
west  side  of  river;  probable  cost  of  proposed  change, 
is    $30,000, 

Grand  Rapids.  Mich. — The  Council  has  granted  a 
franchise  to  the  Gr^nd  Rapids-Muskegon  Power  Co. 
W.    A.    Foote,    Gen.    Mgr. 

Duluth.  Minn. — The  Tnterurban  Power  Co.  is  re- 
ported incorporated,  with  a  capital  of  $100,000,  to 
improve  lakes,  bays  and  streams  in  aid  of  navigation; 
to  furnish  water  to  municipalities;  to  generate  and 
sell  electric  power  for  all  public  purposes;  the  con- 
struction and  operation  of  canals,  etc.  Incomorators: 
Chas.  C.  3nd  Francis  A.  Cokefair  and  \\*m.  Harrison, 
office    in    Providence    Bldg. 

Grac^7-illc.  Minn.^It  is  reported  that  this  city  pro- 
noses  changing  pumping  system,  and  will  soon  be  in  mar- 
ket for  an  air  compressor.  H.  A.  Rartz,  Supt.  City 
Water    &    Light   Plant. 

lefferson  City.  Mo. — Bids  will  be  received  by  Ma^t. 
W.  Hall,  Warden.  Missouri  State  Penitentiarv,  until  Aug. 
20  for  covering  boiler  house,  steam  boilers.,  electric 
power  plant.  «team  heatincr.  e^'-ctric  wirng,  etc..  Jef- 
ferson City.  Mo.  R"ebp1  &■  Wells,  Consulting  Engrs., 
303    Chemical    Bldg..    St.    Louis. 

'Rolla,  Mo. — It  is  reported  that  an  appropriation  of 
$10,000  has  been  made  .for  an  electric  plant  at  Sol- 
dier.^'   Home. 

Wood  Rh'er.  Neb.— An  election  will  probablv  soon  be 
held  to  vote  on  issuing  $16,000  bonds  for  water  works 
and    an    electric    light    plant. 

*Stanfon.  Neb. — The  Olds  Mfg.  Co.  is  i-eported  to 
have  secured  the  contract  to  install  an  electric  light 
plant. 

Rocka7cay.  N.  J. — E.  L.  Thompson,  of  Dover,  is  re- 
ported to  have  purchased  the  plant  of  the  Rockaway 
Electric   Light   Co.,   and   proposes   improving   same. 

Little  Falls.  N.  Y. — The  citizens  are  reported  to 
have  voted  in  favor  of  issuing  $10,000  bonds  to  im- 
prove   the    electric;    light    system. 

Long  Island  City.  ^-  T..  N.  F.— The  New  York  & 
Oueens  Countv  Electric  Light  &  Power  Co.  (J.  N.  Bissell, 
r^en.  Mgr..  Long  Island  City),  has  applied  to  the 
Public  Service  Comn.  'for  permission  to  issue  $2,000,- 
000  bonds    for   extensions,   equipment  and   refunding. 

^Nezc  Y<irk,  N.  Y. — Contracts  for  installing  electric 
equipment  in  school  (bids  opened  Aug.  12  by  C.  B. 
J.  i^nyder,  Supt.  School  Bldgs..  N.  Y.  Citv).  li^ve  been 
awarded    as    follows:       To    T.    Fred,    Jackson,    Inc.,    592 


Columbus  Ave.,  for  School  66.  Manhattan  Boro..  at 
$11^85  and  School  19,  Richmond  Boro.,  $2,120;  and 
to  Grimn  &  Co.,  150  Nassau  St.,  for  School  91,  Man- 
hattan   Boro.,    $1  S>394* 

Sherburne,  N.  Y. — The  village  is  reported  to  be  con- 
sidering the  establishment  of  a  municipal  lighting  plant  to 
cost    about    $15,000. 

Toledo,  O.— J.  W.  Kerr,  Chmn.  Co.  Comrs..  writes 
that  all  bids  opened  recently  for  building  and  equip- 
ping new  power  house  at  County  Inffrmary  have  been 
rejected. 

Lima,  O. — The  City  Council  is  reported  to  be  con- 
sidering the  installation  of  an  electric  plant  as  an  auxiliary 
to  present  pumpinT  plant  at  water  works. 

Walter  Okla.—H.  F.  Tripp,  City  Clk.,  writes  that  the 
Walter  Electric  Light  &  Power  Co.  has  received  fran- 
chise, to  construct  electric  light  plant;  probable  cost  of 
wotk,    Si-j.coo. 

Lawton,  Okla.— ^Thc  Lawton  Lighting  Co.  is  reported 
incorporated  with  a  capital  of  $100,000  by  D.  E.  Stephen- 
son, of  Ansonia,  O.,  and  others, 

York  Pa. — -At  a  meeting  of  the  stockholdrs  of  >he 
York  (jas  C9.  on  Aug.  1 5  it  was  decided  to  increase 
the  capital  from  $600,000  to  $1,000,000.  The  money  will 
be  used  for  the  installation  of  a  high-pressure  system 
and  making  other  improvements  for  extending  the  ser- 
vice  to   nearby   towns. 

Martinsburg,  Pa. — The  Morrison's  Cove  Electric  Li^ht 
&  Power  Co.  is  reported  incorporated  with  a  capital 
of  $50,000  for  the  purpose  of  generating  electricity  for 
lighting,  power,  heating  and  manufacturing  purposes. 
Incorporators:  J,  W.  Wagner,  of  Barbara;  J.  W.  Suth- 
er,    of    Indiana,    and    others. 

Rapid  City,  S.  D.— The  Rapid  City  Electric  &  Gas 
Co.  (A.  Emerick.  Supt.),  proposes  installing  3-phase,  60- 
cycle,    1 00-kw.    alternator    and    steam    unit. 

Rapid  City,  S.  D. — The  Dakota  Power  Co.  is  reported 
formed,  and  has  secured  an  option  on  ground  on  Rapid 
Creek,  which  it  will  harness  at  a  point  about  2  miles 
below  Placerville.  It  will  generate  about  10,000  h.  p., 
and  furnish  power  to  Rapid  City  and  surrounding  small 
towns. 

Park  City.  Tenn. — The  City  Council  has  passed  on 
second  reading  an  ordinance  granting  the  Knoxville 
Ry.  &  Light  Co.,  of  Knoxville,,  a  franchise  to  light  the 
streets    of    Park    City. 

Graham,     Va. — C.    W.    Keister,    a    citizen    of    Graham. 

writes  that  it  is  proposed  to  construct  an  electric  light 
and-  power  plant  here,  but  would  like  some  party  with 
experience   and   capital   to   assist   with   same. 

Buchanan.  Va. — The  James  River  Water  Power  Co.  is 
reported  incorporated  with  a  capital  of  $500,000  to 
construct  a  power  plant  on  James  River;  ^.  C.  Hoffman, 
of  Buchanan,  is  reported  interested. 

Port  Angeles.  Wash. — -This  city  proposes  enlarging  the 
municipal  electric  light  plant  to  be  operated  by  water 
power  instead  of  steam,  and  will  issue  bonds  to  the 
amornt  of  $80,000  for  same.  The  new  plant  will  be 
of  350  ■  h.-p.  Specifications  have  not  yet  been  prepared, 
John    ria'ilih.in,    M(.r. 

-oeattle,  Wash. — Contract^  are  reported  to  have  been 
awarded  as  follows  or  addition  to  municipal  electric  light 
plant:  To  the  Westinghouse  Electric  &  Mgg.  Co., 
Pittsburg,  Pa.,  for  two  4.ooo-h.-p.  alternators  and  to 
the  Ft.  Wayne  Electric  Wks.,  Ft.  Wayne,  Ind.,  for  17 
1 ,500-kw.  transformers,  to  be  used  in  connection  with 
60,000-    volt    transmission    line    to    Seattle. 

Elkins  W.  Ka.— Bids  will  be  received  by  the  Co.  Court 
(Lee  Crouch,  Clk.)  until  Aug.  26  for  electric  fixtures  and 
gas    fixtures    for    the    courthouse   now    being   erected. 

Menomonie,  Wis. — The  Chippewa  Valley  Electric  Light 
&  Power  Co..  of  Eau  Claire,  is  reported  to  have  been 
the  only  bidders  recently  for  lighting  the  city  of 
Menomonie  for  a  term  of  7  years  beginning  next  Janu- 
ary. It  offers  t6  furnish  all-night  lights  of  2,000  co  for 
$75  pef  year,  or  $70  if  more  than  50  arc  lights  are 
used. 

Rhinelander,  Wis. — Oneida  Gas  Co.  is  reported  in- 
corporated with  a  capital  of  $50,000,  by  Dick  Lowell, 
Alfred   Pafer   and   others. 

Prentice.  Wis.— The  Prentice  Light.  Power  &  Water 
C'D.  is  reported  incorporated  with  a  capital  of  $3,000. 
A.    F.   Ziegler   is   one    of   the    incorporators. 

Green  Bay,  Wis. — 'F.  H.  Josslyn.  of  Oshkosh,  is  re- 
ported to  have  petitioned  for  a  franchise  for  a  light 
plant. 

Menominee  Falls.  Wis. — It  is  reported  that  the  Me- 
nominee Falls  Electric  Light  Co.  has  been  incorporated 
with  a  capital  of  $15,000  by  Richd.  C.  Wanger,  J.  K. 
Kremcrs,  and  others. 

*Milwaukce,  Wis. — John  L.  Beggs,  Pres.,  and  F.  J. 
Boehm,  Asst.  Secy.,  are  reported  to  have  signed  the 
contract  of  St.  Ry.  Co.  with  city  to  light  the  streets 
at    $65    per    lamp    per    yr. 

Engineers  R.  W.  Hunt  &  Ho.  have  presented  the  Bd. 
of  Pub.  Wks.  an  estimate  of  cost  of  the  first  work 
I  'uposed  on  the  municipal  electric  lightine  plant  under 
the  specifications  they  have  prepared.  The  estimated 
cost  of  the  gas  producer  plant  is  $100,000  and  of  the 
engines,    $400,000. 

Eau  Claire,  Wis. — The  Special  Com.  appointed  by 
City  Council  to  investigate  question  of  building  a  com- 
bined bridge  and  dam  at  lower  end  of  city  is  stated 
to  have  reported  that  the  protect  is  feasible  and  desir- 
able. If  a  dam  is  built  it  will  develop  power  for  com- 
mercial purposes  and  raise  Chippewa  River  about  5 
ft,   and  form  a  lake  for  boating  and  yachting. 

Lander,  Wyo. — O.  C.  Edwards,  Pres.  Landers  Irri- 
gation &  Improvement  Co.,  writes  that  this  company 
is  erecting  a  hydro-electric  power  plant  at  this  place, 
and  is  in  the  market  for  4,300  ft.  riveted  pipe,  turbines, 
generators,  centrifugal  pumps,  direct-connected  to  mo- 
tors having  capacity  10,000  gal.  per  minute,  with  6o-ft. 
head  of  elevation.  For  the  power  plant  it  has  300-ft.  of 
head  with  a  supply  of  9,000  cu.  ft.  per  minute.  Engineer, 
J.   C.    Edsall,   of  Lander. 

St.  Thomas.  Ont. — The  Ontario  Rv.  anad  Municipal 
Board  is  reported  to  have  approved  the  by-la\y  pro- 
viding for  the  issue  of  $7,000  bonds  for  extension  of 
gas    and    electric   light    works. 


•  Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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KLKCTRie  RAILWAYS. 
Nttn  Amngti  Althmtttinlly  fry  Slattt. 

JtmtMlMIIr.  .4rk.—-ne  RosaellTiUe  &  dark  Moun- 
taia  Tneliaa,  liclil  &  Powrr  Co.  has  been  incorporated 
irith  capital  of  (400.000  by  Adam  J.  RoUnson.  J.  C. 
WOniL  Jaa.  GooM  aad  others  to  boild  electric  lines 
fraai  KmadhnOc  to  other  tons  and  to  famish  Rus- 
adMIle  aad  ether  towns  with  electric  power  and  lights. 
Tte  fint  rMMl  the  company  proposes  to  build  is  From 
RoaarlhrtUe   to   rtorer. 

It  is  fepoMd  that  Edwin  Cook.  401  fi  Main  St,  Pine 
BltaC,  has  coasplcted  plans  for  a  masonry  and  concrete 
tlam    for   the    KasscUTille    ft    Oiarlc    Mountain    Traction, 


.  ft  Power  Co..  to  be  constructed  across  Illinois 
Baywa.  acar  ff nssi  llrille.  and  bids  will  be  receiTcd  for 
same  nuil  Aaf.  *^ 

Lmt  AmgiUt,  Cat. — The  Los  Angeles-Pacific  R.  R. 
Col    is   stated    to    hare    made    arranfemcnts    to    build    a 

branch  line  with  Sherman  as  the  terminus,   ' 
-,_,-_   with    a   thirti-rail   system.      C»H.    Ellison,    Ch. 
Eatr- 

AUtmtm.  Ca.— Artides  of  incorporation,  it  is  stated. 
win  be  filed  for  an  electric  railway  from  Green\-ille. 
S.    C,    to    Spartansbtnc    with    a    total    lenmh    of    about 

ii  miles.     A.  A.  Gates.  C  C.   Good,  H.  H.  Prince  anad 
I.  K.  llaaMen  are  incorporators. 

SttniilU.  111. — It  is  reported  that  the  .\urora.  Elgin  ft 
Chkago  Electric  Ry.  Co.  (Chas.  Jones.  Ch.  Engr., 
Wkeatoo)  is  planning  a  branch  to  Naperville. 

Terrr  Hamir.  IkJ. — The  St.  I.«ui5.  Terre  Haute  & 
Qniacy  Traction  Co.  is  stated  to  have  announced  that  tht 
company  will  let  construction  contracts  about  September. 
TW  line  will  be  built  for  heavy  freight  traffic,  with  easy 
■radcs  and  curves.  It  will  extend  from  Terra  Haute, 
lad,,  to  MarshalL  Mattoon,  Tarlorville,  Verden.  Rood- 
boaae.  Pittsfield  and  QniiKy,  IlL.  2;o  miles.  Surveys 
tor  140  miles  liaTe  been  made  and  right  of  way  is  oh- 
laiacd.     Edward  Yates,  Pres.,   Springfield,  III. 

Tulsa.  ImJ.  Ter. — The  Mid-Continent  Traction  Co.,  re- 
oentW  incorporated  in  Indian  Territory,  it  is  stated,  will 
bnild  an  interurban  electric  railway  to  connect  Tulsa. 
We«i  TuNa.  Red  Fork,  the  Glenn' Pool  oil  fields  and 
Sapala.  F.  L.  Smart,  Kansas  City,  President;  Graham 
Bamhanv  Tnlaa.  Secy,  and  Onl.  Mgr.  The  line  is  to 
be  ji   anles  in  length. 

Dtt  iltnus.  la. — It  is  stated  that  the  Des  Moines  City 
Ry.  (Fraitk  S.  Cummins.  Ch.  Engr.)  intends  to  extenj 
its  Kne  across  the  new  Sixth  Ave.  bridge  oyer  the  Des 
Moiacs  RsTCT  to  Highland  Park. 


mmr.  

let  to  WTK.  Tench  ft  Co.,  210  John  R.  Street,  Detroit, 
for  the  construction  work  of  40  miles  of  electric  ailway 
for  the  Lansing-Jackson  Interurban  Ry.,  T.  W.  Atwood. 
Pre*. 

TnetTtt  Cili^  .Vich. — The  Carter  Constr.  Co.  is  stated 
to  pave  petitioned  for  a  franchise  to  construct  and  op- 
erate a  street   railway  here. 

Si.  Josrpk,  Mieh. — The  Indiana  &  Michigan  Electric 
Co.  u  reported  to  have  in  contemplation  the  construc- 
tioa  of  an  electric  railway  from  this  city  to  Grand 
Wapids,  either  via  Kalamazoo  or  South  Haven  and 
Saagstuck.  It  is  proposed  ultimately  to  extend  the  liiic 
aronad  the  south  end  of  the  lake  to  Chicago. 

ir«"sa»  City.  Mo. — ^The  Count t  Court  is  suted  to  have 
(ranted  W.  E.  Wnner  a  20ft.  right  of  way  for  an 
electric  railway  along  the  Blue  Valley  Boulevard.  The 
electric  line  is  to  connect  with  the  Swoi>e  Park  Line  of 
the   Metropolitan    St.    Ry. 

■Uorrinnm,  N.  J. — ^The  road  committee  of  the  Essex 
Conitx  Bd.  of  Freeholders  is  stued  to  have  granted  a 
frawfhiie  to  the  Morris  County  Traction  Co.  to  lay 
tracks  on  Springfield  Ave.,  from  Main  St.,  Milburn,  t3 
Maplewood.     The  road  will  connect  Summit  and  Newark. 

Tiffin.  O. — Council  is  stated  to  have  granted  a  fran- 
^se  to  the  Qereland  ft  Indianapolis  Electric  Ry.  Co. 
The  line  is  being  built   from   Blunton   to   Korwalk. 

Fimdlay,  O. — The  Toledo  Urban  ft  Interurban  Ry. 
Co.  (Chas.  F.  Smith,  Mgr),  is  reported  to  have  an- 
aovnced  intention  to  extend  the  road  from  this  p^int 
to  Kenton 

Wanmttburr.  Pa. — The  City  Council  is  stated  to  ha« 
passed  an  oroinancc  granting  a  franchise  to  the  Browns- 
ville. Carmicliaels  ft  Waynesburg   Electric  Ry. 

WiIlut.Barre,  Pa. — The  Comnra.  of  Wilkes-Barre  Town- 
ship are  stated  to  have  granted  a  francnise  to  the  Trac- 
tion Co.  for  the  extension  of  its  line  from  the  Empire  i  ** 
Lanrel  Run.  Work  will  shortly  be  commenced  on  tht- 
extension  of  its  line  from  the  Empire  to  Laurel  Run. 
Work  will  shortly  be  commenced  on  the  extension.  Thos. 
A.  Wright,  Gen.  Snpt.,  Wilkes-Barre. 

Huntintdon,  Pa. —  It  is  stated  that  the  Juniata  Electric 
St.  Ry.  Co..  of  Huntingdon,  intends  building  a  road 
from   Huntingdon   to  Lewistown. 

Gtttytburt.  Pa. — It  is  sUted  that  negotiations  are  in 
progress  for  the  connection  of  the  lines  of  the  Wash- 
lagion  Frederick  ft  Gettvsbnrg  Ry.  Co.  and  the  Great 
Fuls  ft  Old  Dominion  Ky.  Co.  by  the  construction  of 
sboot  >9  mHc*  of  line. 

Slalintiam,  Pa. — Right  of  way  is  reported  to  have  all 
been  leeared  for  the  Franklin  ft  Towamen.sin  St.  Ry. 
The  road  will  he  9  miles  long  and  will  extend  from 
Slatington    to   Towamcnsing. 

SathnlU,  Tenn.—K.  E.  Chamber,  of  Cincinnati.  C, 
is  reported  interested  in  a  proposition  to  build  an  electric 
railway   to  connect   Louisville,    Ky.,   with   Nashville. 

RAILROADS. 

SoUi   Arranged   Althabetieolly   by   States. 

Ptntacola,  Flo. — Bids  will  be  received  at  the  office  of 
the  Interstate  Contract  Co..  224  Brent  Bldg.,  until  Sept. 
5,  for  grading,  masonry  and  bridges  on  105  miles  of 
railroad  for  Ine  Pensacola.  Alabama  ft  Western  R.  R., 
as  advertised  in  The  Engineering  Record. 

Hanwtll.  Ga. — A  charter  has  been  grsnted  to  the 
Georgia  Carolina  Ry.  Co.  to  construct  a  railroad  60 
arfka  in  length  from  Athens,  Ga.,  through  Clark,c 
lladbon.  Franklin  and  Hart  Conntirs  to  the  Savaniuh 
Sivcr,  and  thence  to  Anderson,  S.  C:  capital,  $1,000,000, 
and  principal  office  in  Hartwell.  Ga.  Incorporators: 
A.   II.    Hodgson,   of  Athens;   A.   N.   Alford,  J.   W.  Wil- 


liams and  W.  L.  Hodges,  of  Hartwell;  D.  W.  Brooks, 
of  Royston;  Berry  T.  Mosely,  of  Danielsville,  and 
others. 

.IberJefn.  Miss.—  C.  B.  Hopkins,  of  .Vberdeen,  Secy. 
Columbus,  Memphis  &  Pensacola  K.  R.  Co.,  writes  that 
the  citiens  of  .Xberdeen  and  Columbus  voted  on  Aug. 
I  in  favor  of  issuinc  $30,000  and  $50,000  respectively 
to  aid  in  construction  of  this  line.  He  further  states 
that  V.    M.   Murphy   is  in   charge  of  the  proposed  work. 

Gramd  Forkt,  .V.  £).— W.  A.  Coleman,  of  Carrington,  i-s 
reported  interested  in  the  construction  of  a  railroad 
from  Grand  Forks  to  Carrington. 

faaama.— R.  C.  Hoffman  &  Co.,  of  Baltimore,  Md., 
is  reported  to  have  submitted  the  lowest  bid  on  Aug.  8 
at  $^5,250  for  furnishing  material  for  the  partial  re- 
location of  the  Panama  K.  R.  The  specifications  calls 
for  3,000  tons  of  steel  rails,  a  large  number  of  angle 
bars,  100,000  orossties,  bridge  _  timber,  culvert  pipe 
and  other  material  incident  to  railroad  construction. 

'Uoost  Jaw.  Sask. — The  Canadian  Pacific  R.  R.  Co. 
is  reported  to  have  awarded  to  J.  1>.  McArthur  the 
contract  lor  constructing  an  extension  from  Moose 
Jaw    to    Lacombe    and    Ldmonton,    for    about    $300,000, 

PUBLIC    BUILDINGS. 

Notes   Arranged   Alphabetically    by   States. 

'Rednvod  City,  Col. — Jas.  Nash.  Co.  Clk.,  writes  that 
the  contract  for  erecting  court  house  (bids  opened  July 
29),  has  been  awarded  to  J.  J.  O'Brien  Constr.  Co.,  of 
San   Francisco,    for  $160,000. 

Dcfitcr,  Colo. — It  is  stated  that  a  3-story  building  is 
to  be  erected  at  W.  39th  .Ave.  and  Osceola  St.  for  St. 
Clara's  Orphanage  at  a  cost  of  about  $75,000.  F.  W. 
Paroth.    archt. 

Middletown,  Conn. — Bids  will  be  received  until  Aug. 
23  by  the  Bldg.  Com..  Conn.  Hospital  for  Insane,  care 
Frank  B.  Weeks,  for  the  masonry,  carpentry,  steel  work, 
fireproofing  and  sheet  metal  work  for  an  amusement  hall 
for  the  Conn.  Hospital  for  the  Insane.  Wm.  D.  John- 
son, archt.,   26   State   St.,   Hartford. 

Takoma,  IVashington.  D.  C. — Bids  will  be  received  un- 
til Aug.  23  by  Maj.  J.  T.  Crabbs,  Q.  M..  Walter  Reed 
Army  _  (jcn'l  Hospital,  for  the  construction,  including 
plumbing,  gas  piping  and  electric  lighting  of  a  double 
set  of  hospital  corps  sergeants'  quarters  at  above  hos- 
pital. Plans  and  spccfications  may  be  had  upon  a  de- 
pisit  of  $;5. 

IVashingtan,  D.  C. — Bids  were  opened  on  July  31  at 
the  office  o  Elliott  Woods.  Supt.  U.  S.  Capitol  Bldg.  and 
Grounds,    for   the    following: 

Interior  marble  work  in  2d  and  3d  stories  of  Bay 
"V"  Senate  office  Bldg..  Vermont  Marble  Co.,  Proctor. 
Vt.,  $44,600;  B.  A.  &  G.  N.  Williams,  5  and  7  E.  42d 
St.     New    York,    N.    Y.,    $47,750. 

Interior  stone  work  in  House  office  building:  (a), 
entire  work;  (fr),  on  Rotunda  section  on  all  floors,  in- 
eluding  halls  and  staircases;  (c),  basement  floor;  (d), 
ist  floor;  (e).  2d  floor;  (f).  3d  floor:  Vermont  Mar- 
ble Co.,  Proctor,  Vt.,  a.  $143,000;  b,  $59,900;  c,  $20,- 
300;  d,  $23,600;  e.  $22,100;  /,  $17,100;  Blue  Ridge  Mar- 
ble Co..  Nelson,  Ga.,  c.  $15,028;  d,  $18,250:  e,  $17,368; 
f.  $1.1.850;  also  from  Blue  Ridge  Marble  Co.  an  alter- 
nate oia  of  $14,665  for  all  marble  work  in  entire  build- 
ing except  portion  included  in  Rotunda  Section  and 
excepting  also  the  marble  work  in  floors.  Rutland- 
Florence   Marble  Co..   Fowler.   Vt.,  d,   $15, 635, 

For  direct  radiators  for  House  office  building:  Shir- 
ley Radiator  &  Fdy.  Co.,  Indianaplois,  Ind,.  $8,905;  J. 
L,  Mott  Iron  Wks.,  Washington,  D.  C.  $9,115;  U.  S. 
Radiator  Co..  Dunkirk.  \.  Y.  $9,267:  H.  B.  Jlmijh  Co.. 
728  Arch  St..  Philadelphia.  Pa.,  $9,620; 
Sons,    Chicago,    111.    (2    bids),    $9,682    and 

Bids  will  be  received  at  the  Bureau  of  Yards  a.id 
Docks.  Navy  Dept.  (R.  C.  Hollyday,  Ch.).  Washing- 
ton. D.  C.  until  Sept.  14.  for  constructing  three  brick 
buildings  at  the  Naval  Ilospital  Reservation,  Washing- 
ton,  D.    C. 

Pensacola,  Fla. — -Bids  will  be  received  until  Sept.  14 
at  the  Bureau  Yards  and  Docks.  Navy  Dept.  (R.  C. 
Hollyday.  Ch.),  Washington.  D.  C,  for  constructing  2 
brick  buildings,  one  for  a  locomotive  shed  and  the  other 
for  a  paint  shop,  at  the  Navy  Yard,  Pensacola,  as  per 
s;tecification   No.    1,555. 

Augusta,  Ga.—The  City  Council  is  reported  to  have 
selected  I-ewis  T.  Gooderich  to  prepare  plans  for  the 
city  hall   to  be  erected   at  a   cost  of  about  $200,000. 

Great  /  Lakes,  North  Chicago,  III. — Bids  will  be  re- 
ceived at  the  Bureau  of  Navigation,'  Navy  Dept.  (W. 
H. .  Brownson,  Ch.,  Washington,  D.  C).  until  Aug.  26 
for  furnishing  material  and  completing  the  construc- 
tion of  houses  for  officers'  quarters  for  the  naval  train- 
ing  station,    Great    Lakes,    North   Chicago,    III. 

Elgin,  III. — Bids  will  be  received  until  Sept.  7  at 
the  111.  Northern  Hospital  (Dr.  V.  H.  Podstate,  Supt.) 
for  erecting  a  farm  cottage  and  a  woman's  cottage  at 
above  hospital.  W.  Carbys  Zimmerman,  State  Archt., 
not    Steinway    Hall,    Chicago. 

Indianapolis,  Ind. — See  "Power  Plants,  Gas  and  Elec- 
tricity.' 

New  Castle,  Ind. — Bids  will  be  received  until  Sept. 
2  by  the  Bd.  Trus.  Indiana  Village  for  Epileptics  (Enoch 
G.  Hogate.  Secy.),  for  erecting  2  cottages.  W.  S. 
Kaufman  &   Son,  Archt.,    Richmond. 

EvansT'ille,  Ind. —  It  is  reported  that  bids  will  prob- 
ably soon  be  asked  for  by  the  Evansville  Assoc,  of 
Relief  of  Tuberculosis  (Dr.  J.  Y.  Welborn,  Pres.)  for 
the  erection  of  a  hospital. 

Sicux  City,  la. — The  erection  of  an  auditorium  in 
Sioux  Cify  at  a  cost  of  $30,000,  is  reported  contemplated. 

'Waterloo,  la. — Contracts  for  erecting  the  west  side 
fire  station  are  stated  to  have  been  awarded  as  fol- 
ows:  General  construction  to  C.  W.  Campbell,  of  Wa- 
terloo, at  $12,996,  and  plumbing  and  heating  to  Ellis 
ft    Foster.    610    Commercial    St.,    at    $2,081. 

Liberal  Kan. — It  is  stated  that  bids  will  be  received 
by  the  Bd.  Co.  Comrs.  until  Aug.  31  for  erecting  a 
2-story,  64  x  64  ft.  brick  court  nouse;  probable  cost, 
$13,000.  J.  M.  Smith,  Archt.,  405  S.  Main  St,  Hutchin- 
son. 

Leesville,  La. — C.  H.  Page,  of  Austin,  Tex.,  is  reported 
to  have  been  selected  to  prepare  plans  for  the  court 
house  to  be  erected  in  Leesburg,  at  a  cost  of  $100,000. 


J.    B.    Clow   & 

$10,807. 
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Baltimore,  MJ. — The  Directors  of  the  Dr.  Saml.  Leon 
Frank  Memorial  Hospital,  according  to  reports,  have 
decided  to  have  Louis  Levi  archt.,  American  Bldg., 
alter  the  origin,il  plans  for  the  hospital,  which  called 
for  one  5-story  building  and  to  erect  instead  2  build- 
ings, one  an  administration  building  aVi  stories  high, 
and  a  ward  building.  There  will  also  be  erected  in 
connecton  with  these  buildings  a  laundry  and  boiler 
house.     The  cost  of  the  hospital  is  to  be   about  $80,000. 

Boston,  Mass. — The  plans  of  Freeman  Funk  &  Wilco.t 
are  reported  to  have  been  selected  for  the  jstory  cnttinc 
house  to  be  erected  at  High,  Washington  and  Walnut 
Sts,  at  a  cost  of  $60,000. 

Otvosso,  Mich. — The  following  are  the  bids  opened  on 
uly  31  at  the  office  of  the  Superv.  -Archt.,  Treas.  Dept., 
iVashington,  D.  C,  for  the  construction  (including 
plumbing  gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring)  of  the  U.  S.  Post  Office  at  Owosso: 
Oo.  Richmond,  Kalamazoo,  $48,450;  Frachtcl  &  Scher- 
man  Co..  Saginaw,  $56,989;  (Jeneral  Constr.  Co.,  Mil- 
waukee. Wis.,  $58,789;  Northern  Constr.  Co.,  Milwaukee, 
Wis.,  $56,000,  and  W.  J.    McAlpine,   Dixon,   111.,   $56,930. 

Crookslon,  Minn.^The  following  are  the  bids  opened 
on  Aug.  5,  at  the  office  of  Jas.  Knox  Taylor,  Superv. 
Archt.  Treasury  Dept.,  Washington,  D.  C.  for  the  con- 
struction (complete)  of  the  O.  S.  Post  Office  at  Crooks- 
ton,  Minn.:  Northern  Constr.  Co.,  Milwaukee,  Wis., 
$57,449;  #cncral  Constr.  Co.,  Milwaukee,  Wis.,  $55,454; 
1.  \V.  ffiller.  St.  I'aul.  $56,633;  J.  Schell.  Litciiheld, 
'.Minn.,  $87,700,  and  Launtzen  Bros..  Fergus  Falls, 
$50,990. 

Kansas  Cit\,  Mo. — The  BU.  of  Pub.  Wks.  is  stated  to 
have  approveil  ])lans  for  an  engine  house  to  be  erected  at 
Virginia  St.  south  and  Independence  .Ave.,  at  a  cost  of 
$22,250. 

Jefferson  City,  Mo. — See  "Power  Plants,  Gas  and 
Electricity." 

*St.  Joseph,  Mo. — J.  A.  McGonigle,  of  Leavenworth, 
Kan.,  has  secured  the  contract  for  miscellaneous  repairs 
to  U.  S.  Post  Office  (bids  opened  July  17)  for  $29,672. 

Paris,  Mo. — It  is  reported  that  the  Monroe  Co.  Comrs._ 
are  preparing  to  build  a  court  house  at  a  cost  '  of 
$75,000. 

'Great  Falls,  Mont. — Saml.  Stephenson,  Secy.  Bd. 
Trus.  Montana  Deaconess  Hospital,  writes  that  the  con- 
tract for  erecting  a  building  for  this  hospital  (bids 
opened  July  29).  has  been  awarded  to  Lease  &  Rich- 
ards,   of   (ireat    Falls,    for    $45,000. 

'Elisabeth,  N.  J. — Contracts  for  remodeling  the  city 
hall  are  reported  to  have  been  awarded  on  Aug.  5  as 
follows:  Lammerding  &  Devine,  277  Broad  St.,  mason 
work,  $10,434;  John  J.  Ludwig  &  Co..  569  4th  Ave., 
carpenter  work,  $8,215;  L.  H.  Hoffman  &  Co.,  1184 
E.  Grand  St.,  steam  fitting,  $2,495;  H.  A.  Rath  &  Co., 
1217  E.  Broad  St.,  plumbing.  $2,054;  Martin  &  Egger- 
sted,    painting,    $580;    total,    $23,778. 

Oz'crbrook,  N.  J. — Percy  B.  Taylor,  122  Market  St., 
Newark,  it  is  stated,  has  been  engaged  by  the  Pub. 
lildgs.  Com.  of  th  ild.  of  Freeholders  as  special  engi- 
neer to  determine  what  heating  and  ventilating  appara- 
tus is  needed   at   the   new   Overbrook   Hospital. 

Trenton  N.  J. — Bids  will  be  received  until  Aug.  24 
by  the  Bd.  Mgrs.,  (Thos.  P.  Fay,  Pres.)  State  Home  for 
Ciirls,  for  furnishing  material  and  erecting  an  Assembly 
Hall  at  said  home. 


-Bids  win  be   received  until   Aug.    23   by 
the   TS'd.   Contract,  and  Supply,    (Jas.   M.   Riley,  Clk.) 


Troy,  N.    _  .     __  .  .-     .  >.      -      - 

^  Bd.  Contract,  and  Supply,  (Jas.  M.  Riley,  Clk.)  for 
furnishing  material  and  erecting  a  greenhouse  at  Pros- 
pect  Park. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  Hugh  Bon- 
ner, Deputy  and  Acting  Fire  Comnr.,  New  York  _  City, 
until  Aug.  28,  for  furnishing  material  and  erecting  a 
building  for  an  Engine  and  Hook  and  Ladder  Co.  on 
Rockaway  Ave.  and  Ave.  F.,  Boro.  Brooklyn. 

'Schenectady,  N.  F.— The  Bd.  of  Mgrs.  of  Ellis  Hos- 
pital it  is  stated,  has  decided  to  erect  a  south  wing 
to  the  main  building  and  an  addition  to  the  Whitte- 
more  Home  for  Nurses,  the  two  to  cost  about  $45,000. 
Contracts  for  the  work  are  reported  awarded  as  fol- 
lows: John  McDermott,  108  Roraeyn  St,  masonry; 
.S.  K.  Taylor,  carpentry  work;  Levi  Case  &  Co..  412 
Warren  St.,  plumbing  and  heating;  Shaffer  &  Barry, 
painting;   Jas.    F.    Burns,   electrical   work. 

Hiker's  Island.  N.  Y. — The  State  Prison  Comn.  on 
Aug.  6  approved  the  general  scheme  for  the  peniten- 
tiary for  Sew  York  County,  which  is  to  cost  $3,000,000, 
and    to    be    located    on    Riker's    Island. 

Brooklyn,  N.  Y. — The  following  are  the  bids  opened 
on  Aug.  8  by  the  Comrs.  of  Parks.  N.  Y.  City,  for 
furnishing  material  and  erecting  the  following:  (a), 
shelter  and  tennis  house  in  Prospect  Park;  (b),  shel- 
ter house  in  Winthrop  Park,  both  in  Brooklyn  Boro. : 
Geo.  F.  Driscoll.  Brooklyn,  a,  $66,666;  b  $32,500; 
Richd.  E.  Heningham,  i  Madison  .Ave.,  N.  Y.  City.,  a, 
$66,000;  Geo.  Hildebrand,  N.  Y.  City,  a,  $78,440;  Jas. 
MacArthur.  N.  Y.  City,  a,  $86,277;  *,  $32,000;  Daniel 
J.    Ryan,    Brooklyn,    a,    $69,470. 

Bids  will  be  received  until  Aug.  29  (readvertisement) 
by  Comrs.  of  Parks  (Moses  Ilerrman,  Pres.),  New  Yoik 
Cfity,  for  furnishing  material  and  erecting  a  shelter 
house  in  New  Lots  Park,  Fulton  Park  and  Winthrop 
Park  and  a  shelter  and  tennis  house  in  Prospect  Park, 
all    in    Boro.   of   Brooklyn. 

Niagara  Fails.  N.  Y. — It  is  stated  that  Braas  Bros. 
Co.,  II 10  Whitney  Ave.,  have  secured  the  contract  for 
the  carpentry  and  masonry  work  on  the  addition  to 
the  Memorial  Hospital,  at  $50,000. 

New  York.  N.  K.— Bids  by  Hugh  Bonner.  Deputy  an  1 
Acting  Fire  Comr..  will  be  received  until  Aug.  28.  for  fur- 
nishing material  and  erecting  a  building  for  an  engine 
company  on  White  Plains  Ave.,  near  230th  St.,  Boro. 
Bronx. 

Bids  will  be  received  by  .Arthur  J.  O'Keefe.  Acting 
Police  Comnr.^.  Aug.  26,  for  furnishing  material  and 
making  alterations  to  the  interior  (excepting  as_  to  heat- 
ing and  ventilating  system,  boilers  and  steam  piping)  of 
the  building  on  Cirand  and  Centre  Sts.,  Boro.  Manhat- 
tan,  for  headquarters   for  the  Police   Dept. 

Salisbury.  N.  C. — ^Plans  are  reported  to  have  been  sub- 
mitted to  the  Co.  Comrs.  for  a  court  house.  The  erec- 
tion of  a  building  costing  $50,000  is  contemplated. 

•Shelby,  N  .C— W.  H.  Eskridge,  Clk.  Co.  Comrs., 
writes  that  the  ccntract  for  erecting  a  court  house  (Mds 
opened  Aug.  6).  has  been  awarded  to  Falls  City  Constr. 
Co.,   of  Louisville,  Ky.,  for  $66,797. 


*  Items  marked  thus  give  the  names  of  parties  awarded  eontraett. 
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*Janicstown.  N.  D. — Geo.  G.  Busch  .City  Aud.,  writes 
that  the  contract  for  erecting  city  hall  (bids  opened 
Aug.  5).  has  been  awarded  to  Hogland  Bros.,  Hasty, 
Minn.,    for   $21,690. 

Toledo.  O.— -The  Co.  Comrs.,  it  is  stated,  have  re- 
jected all  bids  received  July  26  for  the  construction  of 
a  heating  plant  at  the  County  Infirmary.  The  Comrs., 
it  is  reported,  will  take  no  further  action  on  plant  un- 
til  next   January. 

Portsmouth,  O. — It  is  stated  that  bids  are  wanted  un- 
til Aug.  22  for  $30,000  city  hospital  honds.  Fillmore 
Musser,    City    Aud. 

*youtigstown,  O. — The  E'd.  of  Public  Service  is  re- 
ported to  have  awarded  contracts  as  follows  for  erecting 
market  house  on  W.  Boardman  St.:  Excavating,  brick 
and  iron  work,  Jos.  Millham,  $26,165;  roofing  and  sheet 
metal  work,  John  R.  Squire,  $2,829;  plumbing,  Jacob 
Brenner,  $1,055,  and  electrical  work.  Electrical  Wiring 
Cot,  $1,422;  total  cost,   $34,471. 

'Cincinnati.  O. — L.  P.  Ilazen  &  Co..  Reading  Rd.  and 
Elsmore  Ave.,  are  reported  to  have  been  awarded  the 
contract  for  the  contagious  wards  and  power  building 
of  the  new  hospital  building,  in  Burnet  Ave.,  at 
$317,500. 

Athens.  O. — Frank  L.  Packard,  archt.,  of  Columbus, 
is  reported  to  have  let  to  Geo.  L.  Penzel  the  contract 
for  the  new  infirmary  building  to  be  erected  rt  the 
Athens    State    Hospital    to   cost   $20,000. 

Hamilton,  O. — Bids  will  be  received  at  the  office  of 
Jas.  Knox  Taylor,  Super  v.  Archt.,  Treas.  Dept.,  Wash- 
ington, D.  C,  until  Sept.  24  for  the  construction  com- 
plete of  U.  S.  Post  OflUce  at  Hamilton,  as  advertised 
in    The    Engineering    Record. 

National  Military  H/)me,  O. — It  is  stated  that  bids 
will  be  received  until  Aug.  23  by  W.  H.  Ortt,  Treas., 
Central  Branch,  N.  H.  D.  V.  S.,  for  an  addition  to 
hospital    and    for   tuberculosis    ward. 

Orient,  O. — It  is  stated  that  bids  will  be  received 
until  Aug.  22  by  E.  J.  Emerick,  M.  D.,  Secy.  Ohio 
Institution  for  Feeble  Minded  Youth,  Columbus,  foi* 
installing  heating  system  in  the  dining  hall  at  the  Cus- 
todial Farm,  Orient.  Frank  L.  Packard,  Archt.,  Co- 
lumbus. 

Pendleton,  Ore. — T.  F.  Howard,  of  Pendleton,  is  re- 
ported to  be  preparing  plans  for  a  72x80  ft.  2-story 
city  hall    to   be   erected  here   at  a   cost   of  about   $28,000. 

*Scranton  Pa. — The  contract  for  the  erection  of  the 
receiving  building  and  detention  ward,  the  ambulance 
station,  and  the  boiler  house,  which  will  be  built  by  the 
State  Hospital  has  been  awarded  to  Edwin  S.  Williams, 
care  of  Edward  Langley,  Connell  Bldg.,  for  $30,400. 

*ConnellsvUle,  Pa. — ^The  State  Armory  Bd.  is  reported 
to  have  awarded  the  contract  to  erect  an  armory  here 
to    Hurst    &    Co.,    of    Mt.    Pleasant,    at    $28,000. 

Philadelphia,  Pa.— Jas.  G.  _  Doak  &  Co.  are  stated 
to  have  been  granted  a  permit  to  build  a  6-story  brick 
and  stone  ward  building  for  the  Hahnemann  Hospital 
at    15th    and    Race    Sts.       Cost    will    be    $125,000. 

A  building  containing  the  laundry  and  lighting  and 
heating  plant  of  the  Pennsylvania  Hospital  for  the  In- 
sane  in   West    PhiladclpHia,    is    reported    destroyed   by    fire. 

Wilkesbarre^  Pa. — Court  House  bonds,  amounting  to 
$150,000,   have   been   sold. 

Spring  City.  Pa. — The  following  bids  are  reported 
opened  Aug.  9  by  the  Chmn.  appointed  with  J.  T, 
Sherwood,  Secy.,  at  the  office  of  the  Governor  at  Har- 
risburg  for  erecting  a  hospital  for  feeble  minded  and 
epileptics  near  Spring  City:  Doak  &  Co..  Philadelphia, 
$514,645;  McCaul  &  Co.,  of  Philadelphia,  $462,951; 
Rong  &  Co.,  of  Wilkesbarre,  $490,115,  and  Messers,  Wig- 
gins &   Co.,   of   Philadelphia,   $430,600. 

*The  contract  for  the  above,  which  includes  the  erec- 
tion of  5  buildings  and  dormitories  for  the  State  Hos- 
pital for  Epileptics  at  Spring  City  is  repoted  to  have 
been  awarded,  on  Aug.  12,  to  John  R.  Higgins  &  Co.,  of 
Philadelphia,  for  $25 1 ,504.  The  contract  for  grading 
and  excavating  same  was  awarded  to  McCormick  &  Co., 
also    of    Philadelphia,    for    $53,188. 

Columbia,  S.  C. — It  is  stated  that  bids  will  be  re- 
ceived by  W.  D.  Starling,  Sviperv.,  until  Sept.  5  for 
additions,  alterations  and  roofing  the  court  house.  Shand 
&    La   Faye,    Archts.,    1328    Main    St. 

N ashville ,  Tenn. — Bids  will  be  received  until  Aug.  21 
by  the  Co.  Criminal  Court  and  Jail  Com.,  at  the  office 
of  W.  G.  M.  Campbell,  222  J4  Union  St.,  for  erecting 
the  criminal  court  and  jail.  Bids  to  be  submitted  sep- 
arately on  the  following :  Carpentry,  etc. ;  sheet  iron 
and  tin  work;  skvlight,  etc.  Wheeler,  Runge  &  x-ickey, 
Archts.,    74   Arcade. 

Murfreesboro,  Tenn.- — It  is  stated  that  bids  will  be 
received  until  Aug.  2y  (readvertisement)*  by  T.  E.  Hord, 
Chmn.  County  Court.  Murfeesboro,  for  remodeling 
the   court   house.      James   H.    Teamon,    Archt.,    Nashville. 

Ft.  Bliss.  Tex. — Bids  will  be  received  at  the  office  of 
the  Constructing  Quartermaster,  U.  S.  A.  until  Sept.  lo 
for  alterations  to  two  lavntorv  b-iildmes  ^t  this  'inst, 
plumbing  and  concrete  work,  as  advertised  in  The  Engi- 
neering Record. 

Richmond,  l^a. — It  is  stated  that  a  building  is  to 
be  erected  here  for  the  Wernle  Home  for  Orphan 
Lutheran    Children,    at    a    cost    of    $35,000. 

De  Pere.  Wis. — It  is  reported  'that  the  Special  Bldg. 
Com.  of  the  Co,  Bd.  has  r^'quested  plans  to  be  sub- 
mitted in  competition  until  Oct.  15  for  a  3-story  and 
basement  court  hou^e  and  a  2-story  and  basement  Jail. 
The  jail  must  be  fireproof  and  the  court  house  as  near 
fireproof  as  the  money  available  will  permit.  The  cost 
of  the  entire  work,  including  heating,  plumbing,  electric 
work,   architect's    fee.   etc.,   is  not   to   exceed   $300,000. 

Casper,  Wyo. — F.  H.  Sawyer,  Co.  Clk.,  writes  that  new 
bids  will  he  received  on  Aug.  22  for  the  erection  of  a 
court  house,  to  cost  about  $40,000.  Archt.,  A.  M.  Ran- 
dall,   of   Casper. 

'Victoria,  B.  C. — F.  J.  Fulton.  Chief  Comr.  Lands  and 
Works.  Victoria,  writes  that  the  contract  for  erecting 
court  house  (bids  onened  July  31)  has  been  awarded  to 
McHonald,   W^ilson   &   .Snider,  of  Vancouver. 

Sudbury.  0«f.— Bids  will  be  received  by  H.  F.  Mc_ 
Naughton,  Secy.  Pub,  Wks.  Dent.,  until  Aug.  27.  for 
erecting  a  court  house  and  registry  office  at  Sudbury. 
Plans  on  file  at  the  office  of  DeMorest  &  Stull,  Sudbury. 


BUSINESS    BUILDINGS. 

Notes   Arranged   Alphabetically   by   States. 

*Anniston.  Ala. — The  directors  of  the  Farmers*  Union 
Warehouse  Co.,  it  is  reported,  has  let  the  contract  for 
erecting  warehouse  in  this  city  to  the  Fireproof  Conslr. 
Co.,   of   Atlanta,    Ga.      Estimated   cost,   complete,    $16,000. 

Cullman,  '  Ala. — It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  28  by  L.  N.  Buell,  Hrightoiv  for 
eecting  a  brick,  stucco  and  concrete  building  for  Grand 
Lodge.  I.  O.  O.  F.  at  Cullman.  Fred  Gordon  Shaw, 
Archt.,     Mezza-Woods     Bldg.,     Meridian,     Miss. 

Redondo,  Cat. — Plans  are  being  prepared,  according 
to  reports,  for  the  new  plunge  and  bath  house  which 
will  be  constructed  here  by  H.  E.  Huntington  at  a  cost 
of  $200,000. 

Los  Angeles.  Col. — The  plans  for  the  Salvation  Army 
7-story  building  to  be  erected  on  4th  and  Main  Sts., 
it  is  stated,  have  been  prepared  by  Dennis  &  Farwell, 
414    Currier   Bldg.      The   cost   will   be    about   $75,000. 

Hudson  &  Munsell,  Stinson  Bldg.,  according  to  re- 
ports, have  prepared  plans  for  a  7-story  reinforced  con- 
crete and  brick  building  to  be  erected  on  Clay  and  3d 
Sts..   by   the    Elks   Hall   Assoc. 

San  Francisco,  Cal. — Permits  have  been  asked  for  the 
following  buildings: 

Boardman  &  Tompkins,  to  erect  a  5-story  steel  and 
brick  store  and  loft  building  at  California  and  Front 
Sts.,  to  cost  $100,000.  Meyerstein  &  Rothchild,  t-- 
erect  a  6-story  class  C  building  on  Grant  Ave.  and 
Geary  St..  to  cost  $105,000.  F.  Kronenberg,  for  a  6- 
!«ory  building  at  Main  and  Market  Sts.,  to  cost  $60,000, 
and  Dr.  C.  F.  Buckley,  a  2-story  brick  building,  costing 
$40,000,  to  be  built  on  Market  St.,  near  Marshall  Sq. 
The  San  Francisco  Gas  &  Electric  Co.,  to  reroof  its 
power-house  structure,  on  22nd,  23rd,  Louisiana  and 
Georgia    Sts.      Cost,    $60,000. 

*SPr'npfield.  III. — The  R.  ITass  El'-ctric  Co..  arcorHiri.T 
to  reports,  intends  erecting  a  3-story  business  building 
estimated  to  cost  $30,000.  The  Culver  Constr.  Co.,  of 
Springfield,  it  is  stated,  has  secured  contract  to  ere<  t  the 
Y.  M.  C.  A.  Bldg.  at  $28,697  and  the  R.  Hass  .  Jectric 
Co..  the  contract  for  the  underground  sewerage  and 
plumbing  of  said   building  at   $758. 

Ft.  Wavne.  Ind. — The  Bd.  of  Directors  of  the  Ft. 
Wayne  Hotel,  according  to  reports,  have  engaged  an 
archt.  to  act  with  Chas.  R.  Weatherhogg,  Hamilton 
Natl.  Bank  Bldg.,  in  the  preparation  of  plans  for  the 
hotel.  There  is  at  present  about  $200,000  subscribed 
for   the   building. 

Nezvcastlc,  Ind. — The  Terra  Haute,  Indianapolis  & 
Eastern  Traction  Co.  is  reported  to  have  purchased  9 
site  and  will  begin  at  once  the  construction  of  a  passen- 
ger and  freight  station.     The  building  will  be  92  x  140  ft. 

Greencastle  Ind. — The  Cleveland.  Cincinnati,  Chicago 
&  St.  Louis  Ry.  Co.  (H.  F.  Houghton,  Gen.  Supt.  In- 
dianapolis) is  reported  to  he  considering  the  erection  of  .a 
depot  on  Madison  and  JatJcson  Sts. 

Lafayette,  Ind. — The  Lafayette  Insurance  Co.  is  re-, 
ported  to  be  seeking  a  site  on  which  it  is  proposed 
erecting  a   $100,000   office   building. 

Louisville,  Ky.—The  Whiteside  Babink  Co.  is  reported 
to  have  secured  a  permit  to  erect  a  4-story  concrete  bake 
shop  at  14th  St.  and  Bway.  The  building  will  have 
granite   floors  and  cost  $50,000. 

Clinton,  Mass. — J.  W.  Bishop  &  Co.,  of  Worcester, 
Mass.,  is  stated  to  have  secured  contract  for  the  erection 
of  a  mill  on  Union  St.,  for  the  Bigelow  Carpet  Co.,  at 
about    $300,000. 

*Bay  City,  Mich. — The  Wenonah  Building  Co.,  which 
will  biiild  Bay  City's  new  hotel  is  stated  to  have  awarded 
the  contract  for  the  erection  of  same  to  the  Moses  Constr. 
Co.,  of  Chicago,  111.;  estimated  cost,  $225,000. 

Minneapolis,  Minn. — The  Chute  Realty  Co.  will  erect  a 
2-story  brick  store  building  at  415  1st  Ave,,  S.  E.,  to 
cost   about    $21,000. 

The  North  Star  Malting  Co.  will  erect  10  tile  and 
steel  grain  tanks  at  Main  St.  and  18th  Ave.,  N.  E.,  to  cost 
about    $35,000. 

E.  H.  Erickson  will  erect  a  2-story  brick  building 
with  stores  at  2443  4th  Ave.   S.,  to  cost  about  $25,000. 

Duluth.  Minn. — John  Christie  will  receive  bids  about 
Aug.  2d,  for  a  6-story  reinforced  concrete  office  build- 
ing. -W.  T.  Bray,  archt.;  E.  K.  Coe.  consulting  Engr., 
1411    E.   3d   St. 

Little  Falls.  Minn.— It  is  stated  that  Harrison  &  Pet- 
erson are  contemnlatin^  the  erection  of  a  i-story  solid 
brick  business  block,   50x100  ft.,  on  Bway.  and  Wood  St. 

*St.  Paul,  MiKn.— Geo.  J.  Grant.  61  E.  96th  St..  has 
secured  the  contract  for  erecting  5-story  stone,  brick 
and  concrete  buildinf.  for  hall  and  lodge  rooms,  at 
oth  and  Cedar  Sts..  for  the  Y.  M.  C.  A.;  cost,,  about 
$300,000. 

A  permit  is  stated  to  have  been  issued  for  the  erection 
of  a  4-story  brick  building  at  Sibley,  and  3rd  Sts.,  for 
Jos.    Strone,    at   a    cost   of   $90,000. 

*Colcraine,  Minn. — E.  M.  Johnson.  407  Kasota  Bldg.. 
Minneapolis.  Minn.,  is  reported,  to  have  the  contract  for 
the  erection  of  a  modern  office  building  for  the  Oliver 
Iron    Mining   Co.,   to  cost   $35,000. 

Louisville.  Kwj.— TThe  Merchants*  and  Farmers' 
Kank    (R.    B.    Talbert,    Cashier)    will    receive    bids    until 

Aug.  20  for  erecting  a  banking  house. 

*Sprins^eld,  Mo. — The  contract  for  the  Missouri  Pa- 
cific R.  R.  freight  station  and  office  building  at  Spring- 
field, it  is  reorted,  has  been  awarded  to  the  Steininger 
Constr.  Co..  of  St.  Louis.  The  building  will  be  433^291 
ft.,    and   will    cost   about    $30,000,    including  equipment. 

Omaha.  Neb. — A  permit  is  stated  to  have  been  issued 
for  the  erection  of  a  brick  and  stone  building  by  the 
M'orchants'  National  Banak  in  the  rear  of  its  present 
building  on  i  tih  St.  The  building  will  be  4  stories, 
36x43  ft.  J.  E.  Dietrich.  540  Ramge  Bldg..  is  the  archi- 
tect, and  Parsons  &  Kleine  the  contractors;  cost  is 
$30,000. 

Trenton.  N.  J. — Mahlen  R.  Alorgerun  is  reported  to 
have  completed  plans  for  a  $roo  000  hotel  to  be  erected 
on   Warren    St.   by   the   Trenton   Hotel   Co. 

Atlantic  City,  N.  J, — 'Seymour  Davis  and  Paul  A. 
Davis  are  reported  to  be  preparing  plans  for  a  5- 
story.    200x400    ft.    fireproof    structure    to    take    the    place 


*  Items   marked  thus  give  the  names  of  parties  awarded  contracts. 


of   the   present   Hotel   Windsor  at   Illinois   Ave.   and   the 
beach,   at  a  cost  of   $400,000,    for  G.  J.   Waters. 

Newark,  N.  J. — The  Newark  Turnverein  is  reported 
to  have  adopted  plans  and  specifications  of  T.  H.  Og- 
den  Co.,  9  Ointon  St.  for  a  turn  hall  to  be  erected 
in    Newark,    at   a   cost   of   about   $25,500. 

*Camden,  N.  7.— The  Bd.  of  Trus.  of  Camden  Aerie, 
Fraternal  Order  of  Eagles,  it  is  stated,  has  awarded 
the  contract  for  erecting  their  new  home  to  Geo.  Bach- 
man,  of  Camden,  at  about  $50,000.  The  building  is  to 
be   4   story,   of   brick,    stone    and    terra  cotta. 

Rochester,  N.  Y. — Plans  have  been  filed  for  the  new 
building  to  be  erected  by  the  Genesee  Amusement  Co.  in 
St.  Paul  St.,  to  be  used  for  a  skating  rink  and  for  bowl- 
ing   alleys.      Cost,    $75,000. 

Rome,  N.  K.— The  Bldg.  Com.  of  the  Y.  M.  C.  A. 
on  Aug.  2„  it  is  stated,  opened  bids  for  plumbing  as 
follows:  John  R.  Harper,  $4,075;  Chas.  H.  Jackson, 
$S>3oo;  O'Shea  &  Larkin,  $4,628;  Russ  &  Sons, 
$4,694. 

Buffalo  N.  Y. — The  freight  house  of  the  Erie  R.  R. 
Co.  at  Exchange  and  Louisiana  Sts.  is  reported  de- 
stroyed by  fire.  Francis  L.  Stuart,  Ch.  Engr.,  11  Bway., 
New  York  City. 

Long  Beach,  L.  L  N.  Y. — It  is  stated  that  Seymour 
Davis  and  Paul  A.  Davis  are  preparing  plans  for  a  5- 
story,  630x328  ft.,  marble  terra  cotta  and  brick  hotel 
to  be  erected  at  Long  Beach  for  G.  J.  Waters  at  a. 
cost   oi^  $1,000,000. 

"Newburgh,  N.  Y. — The  contract  to  install  a  steam 
heating  plant  in  the  Turn  Verein  Bldg.  is  reported  to 
have  been  awarded  to  Albert  C.  Smith  &  Co.,  of  West 
Newburgh, 

Long  Island  City,  L.  I..  N.  Y. — Mrs.  Russell  Sage 
is  reported  to  have  given  $50,000  for  the  erection  cf 
a  Young  Men's  Christian  Association  Bldg.  for  the  em- 
ployees of  the   Long   Island   R.   R.   at   Long  Island  City. 

'Durham,  N.  C. — H.  L.  Smith  is  reported  to  have 
secured  the  contract  to  erect  the  Y.  M.  C.  A.  Bldg.  at 
$32,000. 

Devils  Lake,  N.  D. — Clark  Kelly  is  reported  to  have 
secured  plans  for  an  opera  house  to  be  erected  at. 
Devils   Lake,  at  a  cost  of  $30,000. 

Cincinnati,  O. — Charles  B.  Kessing,  according  to  re- 
ports, will  erect  a  4  J^ -story  store  building  on  Pearl  St. 
Estimated   cost   $18,000. 

Athens,  O. — Bids  will  be  received  until  Aug.  31 
by  the  Bd.  Dirs.,  Athens  Masonic  Temple  Co.  (W.  E. 
Peters,  Secy. )  for  erecting  a  4-story  Masonic  Temple, 
Elmer    L.    Gerber,    Archt.,    20    Patterson    Bldg.,    Dayton. 

'Marietta.  O.— W.  J.  Speer,  Chmn.  Bldg.  Com.,  Ger- 
man Natl.  Bank,  writes  that  the  contract  for  erecting 
an  8-story  bank  and  office  building  (bids  opened  July 
2S).     has    been     awarded    to     Dickison    &     Beardsley,    of 

Marietta,   for   $87,556. 

Oklahoma  City,  Okla.—U.  P.  Harter  and  Henry  M. 
Scales  are  reported  to  have  accepted  the  plans  of  Wm. 
Stevens,  of  Oklahoma,  for  the  7-story  steel  and  con- 
crete office  building  to  be  erected  at  Main  and  Harvey 
Sts.,  at  a  cost  of  $100,000.  According  to  reports  the 
contracts   will   soon   be   let. 

Lancaster,  Pa. — The  Fulton  Market  Co.  is  reported  to 
have  decided  to  erect  a  market  house  at  N.  Plum  St.  and 
Hand   Ave. 

Pittsburg,  Pa. — A  permit  is  stated  to  have  been  is- 
sued to  Thos.  J.  Keenan  for  the  erection  of  a  1 7-story 
building   at   7th    and   Liberty   Aves. 

Greensburg,  Pa. — Topp  &  Bair  Westinghouse  Bldg.,  are 
reported  to  have  prepared  plans  for  a  2-story  office  build- 
ing to  be  erected  in  Greensburg  for  the  Westmoreland 
Realty  Co.,  at  a  cost  of  about  $45,000. 

Conway,  Pa. — The  Pennsylvania  R.  R.  Co.  fAlex.  C. 
Shand,  Ch.  Engr.,  Philadelphia),  it  is  reported,  has  ap- 
propriated $700,000  for  railroad  shops,  roundhouse,  power 
plant  and  coaling  station,  to  be  erected  at  the  Conway 
yards,  *5  miles  .west  of  Allegheny,  on  the  Fort  Wayne 
road.  Surveys  have  already  been  made,  and,  it  is  stated, 
the  work  will  begin  within  the  next  2  months.  The 
roundhouse  will  be  a  42-stall  house.  The  power  house, 
60x40  ft.;  an  engine  coring  plant,  30x40  ft.  Other  build- 
ings will  be  25x35  and  25x40  ft.  The  water  plant  will 
be  complete,  and  the  coaling  station  will  be  especially 
modern. 

Providence,  R.  I. — Plans  have  been  completed,  it  is 
reported,  for  the  brick  and  coijcrete  280x142  ft.  car 
barn  to  be  erected  at  Mt.  Pleasant  by  the  Rhode  Island 
Co.  (F.  N.  Bushnell,  Ch.  Engr.,  170  Westminster  St.), 
at   a  cost   of   $80,000.  ,      «  ,,        v 

The  City  Realty  Corp.  (Marsden  J.  Perry,  Pres.) 
is  reported  to  have  selected  a  site  at  Westminster,  Or- 
ange and  Middle  Sts.  for  the  erection  of  a  building 
for  the   Union   Trust   Co. 

Woonsocket.  R.  /.—The  Rhode  Island  Co.  (T.  N. 
Bushnell.  Providence),  is  reported  to  have  prepared  plans 
for  a  car  barn  and  repair  shop  2-story,  480x127  ft,  to 
be   erected   on    Social    St.    and    Diamond    Hill    Rd. 

Bristol,  Tenn. — The  Bristol  Lodge  A.  F.  &  A.  M.  is 
reported  to  have  purchased  a  site  on  E.  State  St.  for  a 
temple   to   cost   about    $30,000. 

Kno.wille,  Tenn. — Danl.  Driscol.  Bros.  &  Co.  will  ex- 
pend $30,000  enlarging  the  Gay  St.  Bldg.  Building  will 
be  equipped  with  a  sprinkler  system. 

Memphis,  Tenn. — The  warehouse  of  the  Webber 
Mauer  Grain  Co.  in  western  section  of  the  city  is  re- 
ported   destroyed    by    fire. 

Nashville.  Tenn. — It  is  reported  that  Greenfield-Tal- 
bot-Binney-Battle  Co.  will  erect  a  warehou.se  on  Har- 
rison   St.      Estimated    cost,    $25,000. 

Temple,  Tex. — The  Sante  Fe  Ry.  Co.  (F.  G.  Pettibone, 
Gen.  Mgr.,  Galveston,  Tex.)  is  reported  to  be  considering 
the  erection  of  a  passenger  station  here,  either  of  brick 
or    stone. 

The  Fred  Harvey  Hotel  Co.  will,  it  is  stated,  soon 
build  an  addition  of  about  20  rooms. 

San  Antonio.  Tex. — C.  C.  Gibbs  is  reported  to  be  pre- 
paring to  erect  an  8-story  business  building  at  Houston 
St.  and  Ave.  D.,  at  an  estimated  cost  of  $100,000. 

Riverside,  Tex. — Elbert  G..  Rail  is  rejwrted  to  have 
purchased  -a  site  adjoining  the   Rock   Island  R.    R.   tracks 
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is    KiwJMilt    for    Ibc   ercctioa    o{    a  (rain   ckrator   and 
saKhaaae  at  a  prn>abU   coat  of  $150,000. 

Smm    Amt0mi»     Tex. — It     'a    reported    that     Henry    T. 

Hicks    Bld(..    is   preparing  plans    for    a   )ijo.ooo 

J    10    be    erected    by    the    Wroods    National    Bank 

iMcktmrg,    Ka. — ^Tbe    directors   of   the    First    National 
Baw.    it    is    stated,    hare    accepted    the    plans    of    Lewis 
A    IJMI  nhai-    of    Lynchbnry.    for    its    proposed    banking* 
■ae,    «kicai    will    be    erected    at    loth    and    Main    Sis. 
is    to    be    2    stories,    of    Corinthian    style. 
^  will    be   finished   in   Georgia   mar- 

ne  coat  ■  catiiBated   at   $70,000  cxclusiTC  of  the 

Hmt*m.  ly.  ya.—U  is  suted  that  bids  will  be  re- 
ceived by  R.  H.  Graham  until  Ang.  a6  for  rrectina  a 
^■>uij  soxi4»-ft.  presaed  brick  and  limestone  lodge 
*    ~"         oCce    ana    store    for    the    Big    Four    Improve- 

.  probable  coat.  $50,000.     J.  B.  Stewart,  Archt., 

Ha  "■     ■ 

Ettau.  if.  y*. — Bids  will  be  received  until  Sept.  10 
at  the  oSer  of  Hon.  Septimus  Hall,  New  Martinsville, 
for  eicctiac  the  L  O.  O.  F.  Home  Building  at  Elkins. 
Alexamlcr  A  Chaplin,  archts..   New   Martinsville. 

L»  Crostt.  Wit. — It  is  stated  that  plans  will  soon  be 
psyred  for  a  Y.  M.  C  A.  BIdg.  to  be  erected  at  7ih 
wmi   Hais    Sta. 

Ummit»m«c.  Wis. — Bids  are  wanted  until  Aug.  12  for 
Ike  a<i<litions  and  alterations  to  the  North  Side  Opera 
Hoast.      Wm.   J.    Raenber.  archt..   826   S.   8th    St. 

*Wimmi^et.  Uom.—Tbt  Canadian  Northern  Ry.  Co.  is 
dated  to  have  awarded  the  contract  to  Kelley  Eros,  ft 
MitfWn  for  the  erection  of  a  shop  to  coat  $200,000.  M. 
H.  McLeod.  Gen.   Mgr. 

CHURCHES  AND  DWELLINGS. 

N»t*s   Arrantti   Alfhabftically   by   States. 

Aipime,  Col. — L.  V.  Harkness  is  reported  having  plans 
preMred  for  the  erection  of  a  $jo,ooo  residence  on 
El  llolioe  and  Oak   Knoll   St.,  near  Alpine. 

Ckicfo,  111. — It  is  stated  that  plans  have  been  com- 
pleted for  a  $75,000  church  to  be  erected  at  Western 
Ave.  and  Congreaa  St.  for  the  Church  of  Our  Precious 
Blood;   estimated   cost.   $30,000.      Address   pastor. 

It  is  reported  that  plans  are  being  prepared  by  Henry 
L.  Newhonse,  4630  Prairie  Ave.,  for  a  3-story  100  x  61 
ft.  apartment  house  to  be  erected  at  Michigan  Boule.  anj 
5itt  Sc,  the  cost  to  be  $100,000;  also  plans  for  a  3-story 
■•■I •■•III  hooae,  50  x  172.  to  be  located  on  Ingleside 
Ave  aad  5«tk  St.,  to  cost  $<o,ooo. 

Lafm]g€tU,  InJ.~lt  is  sUted  that  the  Seventh  Day 
AdKiilist*  win  erect  a  3-story  brick  building  on  River- 
aide  Rd.,  at  a  cost   of  about   $25,000. 

Wimoma,  Ind. — The  members  of  the  Methodist  Church 
are  said  to  be  preparing  to  build  a  $50,000  edifice.  Ad- 
dress pastor. 

PeB*.  to. — Bids  will  be  received  until  Aug.  26  by 
Hcnaaa  Rietveld,  for  erectinc  the  Second  Reformed 
Chnrc^ 

Lemitville.  Ky.—U  is  sUted  that  D.  Fred.  Erhart  will 
erect  a  modem  $60,000  residence  at  this  place  in  the 
near  future  after  plans  prepared  by  Arthur  R.  Smith. 
Nortoa    Bld«. 

•"•""^MfKr.  Kiaa.— It  is  reported  that  the  following 
are  me  bids  received  recently  for  the  excavating  and 
foandatsonwork  for  the  R.  C.  procathcdral  to  be  erected 
at  Hcoocpin  Ave.  and  16th  St.,  according  to  plans  pre- 
pared by  E.  Masqueray,  of  New  York,  N.  Y. :  (o), 
■tone,  and  brick  (J>),  deduct  for  concrete:  Pike  &  Cook, 
4/"5  St*  St.,  a  $68.8«o  (awarded  contract);  b  $3,000;  the 
H.  «.  Leighton  Co.,  a,  $74,924;  b,  $1,250;  Charles  F. 
«i*««».  a  »7}.Soo;  b.  $1,250;  J.  &  W.  A.  Elliott,  o, 
»*»5o;  b,  $7,900;  Trainor  Bros.,  o  $85,000;  John 
Wander,  a.  $S«,6i2:  b,  $10,589;  J.  L.  Robinson,  a  $86,- 
443:  *.  »a>oo;  J.  H.  McKenzie  &  Co.,  o,  $08,943;  Lauer 
Broa.,   St.   Paul,   a,   $io6j6o;   b.   $2,166. 

It  ia  reported  that  Rev.  Robert  H.  Matthews  has 
plans  lor  a  residence  to  be  erected  on  ifremont  Ave.  S 
and  Franklin  St..   to  cost  $20,000. 

Jeterson  City.  Mo. — The  congregation  of  the  Christian 
Chnfck  u  reported  to  have  perfected  plans  for  an  edifice 
on  site  of  present  church  at  a  cost  of  about  $25,000. 

Newmrk,  N.  /.—.Nathan  Myers,  238  Washington  St.,  is 
reported  to  be  preparing  plans  for  a  s-story  brick  apart- 
•aent  bonae  to  be  erected  at  Pl^e  and  Court  Sts.,  for 
Henry  L.  Banman,  at  a  cost  of  about  $65,000. 

Newark.  N.  J. — It  is  sUted  that  the  First  Churcli 
Evangelical  Assoc.  (Lutheran)  has  had  plans  prepared 
by  Francis  Avercamp,  120  Pennsylvania  Ave.,  for  a 
brick  cbnrcb  to  be  erected  at  Avon  Ave.  and  S.  17th 
St.      It   is  estimated  that   the  building   will   cost  $22,000. 

Btyvmu,  N.  J. — The  Congregation  of  the  St.  Jo- 
seph's SUeanian  Catholic  Ourch  has  purchaaed  a  site 
an  ajtk  St.  and  Ave.  E  for  the  erection  of  a  church 
and  pariA  koaae.   at   a   cost    of   about   $45,000. 

Brooklym.  S.  F.— Plans  have  been  filed  for  the  erec- 
tion of  two  s-story  brick  apartmenU  at  Jay  St.  and 
Myrtle  Ave.  tor  John  E.  Damerel;  cost,  Mo,ooo.  Wm. 
J.   Wihhey,  Archt. 

CineiuiusH.  O. — ^The  Bd.  of  Trus.  of  the  First  Presby- 
terian Church  is  stated  to  have  decided  to  install  a  heat, 
ing  system,  at  a  cost  of  $5,000. 

Prifhas,  O. — It  is  sUted  that  bids  will  be  received 
imtil  Ana.  30  by  O.  J.  Breese,  Chmn.  BIdg.  Com.  of 
the  Presbyteiiao  Congregation.  Box  155,  for  erecting 
an   edifice.      F.    E.    Walker,    Arcbc,   Toledo. 

Lorain.  O.— It  is  reported  that  the  St.  Joseph's  Cath- 
olic congregation  contemplates  the  erection  of  a  $100,- 
000  church.      Rev.    Reichlin,   pastor. 

Jenkimtowm.  Pa. — It  is  refvorted  that  John  Wanamaker 
will  rebuild  Lindenhurst.  his  country  home  near  Jen- 
kintown.  which  was  destroyed  by  fire.  Plans  for  the 
new  residence,  it  is  stated,  have  been  prepared  by  Hor- 
ace Trandtaner.  Land  Title  BIdg..  Philadelphia,  and  as 
soon  as  they  are  approved  and  accepted  estimates  will 
be  taken. 

'Lack  Haven,  fa.— Mel/ger  (r  Wells.  Heed  BIdg., 
Phfladelpfaia,  are  reported  to  have  been  awarded  the 
contract  for  erecting  a  i-story  brick  residence,  76x40 
ft.,   at    Lock   Haven    for   Sedgwick    Kistlcr,  at   $35,000. 


Sfatame.  Hash. — Roy  Hungay  is  rcporteU  to  have 
purchased  a  site  on  5th  .Ave.  and  Monroe  St.  for  a 
$50,000    apartment    house. 

West  Allis,  H'ij.— The  Trus.  of  the  Church  of  the 
Immaculate  Conception  is  re|>oricd  to  have  purchased  a 
site  will  erect  a  $34,000  church.  Rev.  Thos.  Re- 
gan,  pastor. 

Toronto,  Omt. — Permits  have  been  issued  by  the  City 
Architect  for  3  University  residences  to  be  erected  on 
Hoskin  .^ve..  each  to  cost  $50,000.  Eden  Smith,  Can- 
ada   Life    BIdg.,    is   the   archt. 

Waterford,  Ont. — It  is  stated  that  bids  will  be  re- 
ceived until  .\ug.  22  by  J.  Lewis  Thomas,  Archt.,  374 
Central     Ave.,     tor    erecting    Trinity    Church. 

Toronto  Junction,  Ont. — It  is  stated  that  contracts 
wiU  soon  be  let  by  the  Bd.  Trus.  .\nnette  St.  Metho- 
dist Church  for  the  erection  of  an  edifice,  to  cost  about 
$40,000. 

SCHOOLS. 

Notes   Arranged    Alphabetically   by    States. 

Lifingston,  Ala. — T.  B.  Smith.  Mayor,  is  asking  for 
figures  on  a  2-story  brick  school;  steam  heat,  tin  roof, 
etc.      P.   J.    Krouse,    .Archt.,   Meridian,    Miss. 

Little  Rock.  .4rk. — Chas.  L.  Thompson,  of  IJttle  Rock. 
is  reported  to  have  been  selected  to  prepare  plans  for 
an  8-room  school  to  he  erected  at  i8th  and  Cross  Sts., 
at   an  estimated  cost   of  $25,000. 

The  Bd.  of  Educ.  is  reoorted  to  have  decided  to 
erect  an  8-room  school  on  tne  Glenwood  Park  property 
at  a  cost  of  $25,000.  Gibb  &  Sand,  of  Little  Rock, 
archts. 

Washington.  D.  C. — The  Dunigan  Plumbing  Co.,  717 
1 2th  St.,  N.  W.,  is  stated  to  have  submited  the  lowest 
hid  for  repairs  to  the  plumbing  in  Berret  School  at 
$2,985. 

'Tallahassee,  Fla. — N.  P.  Bryan,  Chmn.  Bd.  Control 
Jacksonville,  writes  that  the  contract  for  erecting  dor- 
mitory for  I'lorida  Female  College  (bids  opened  July 
S).  has  been  awarded  to  the  W.  T.  Hadlow  Co..  of 
Jacksonville,  for  $^3,000.  Architects.  Edwards  &  Wal- 
ter, of  Colunibin,   b.    C. 

'Rockford,  III. — The  Bd.  of  Education  on  Aug.  5  is 
stated  to  have  awarded  the  contract  for  erecting  the  John 
Nelson   School  on    14th   St.,  at  $41,874. 

Joliet,  III, — The  following  are  reported  to  be  the  bids 
opened  by  the  School  Board  on  July  23  for  the  erection 
of  a  school  on  the  site  now  occupied  by  the  Roosevelt 
School,  according  to  plans  of  J.  11.  Barnes,  Young  BIdg.: 
J.  G.  Wilhelmi,  $81,973;  Hansen  &  Peterson,  $96,900; 
Ilenry   Latz,   $82,528;  and  W.   H.    Roney,  $94,500. 

Terra  Haute,  Ind. — The  followint;  bids  are  repoted 
opened  Aug.  5  by  Bd.  Trus.  Indiana  State  Normal 
School  for  erecting  a  library;  .Solomon  Brewer,  of  Tcrre 
Haute.  $97,643;  W.  F.  Stillwell.  of  Lafayette,  $107,097; 
The  Bedford  Stone  &  Construction  Co.,  .of  Indianapolis, 
$113,473,  and  John  .\.  Schumacher,  of  Indianapolis, 
$T  18,000:  August  Ohm,  of  Terre  Haute,  $93,000  (award- 
ed   contract). 

Wingate,  Ind. — The  School  Bd.,  it  is  reported,  has 
decided    to   erect    a   $30,000   school.  ' 

Syracuse,  Ind. — Bids  will  be  received  until  Sept.  10  by 

the    School  Bd.    (H.    W.    Buchholz,,    Secy.)    for   erecting 

a    building.  Griffith    &    Fair,    Archts.,    Bass    Blk.,     Ft. 
Wayne. 

Anderson.  Ind. — It  is  reported  that  competitive  plans 
arc  to  be  submitted  Aug.  23  to  J.  B.  Pearcy,  School 
Supt.  for  the  3-story  High  School  to  be  erected  at  Lin- 
coln and  14th  Sts.  The  building  is  to  he  of  either 
stone    or    pressed    brick    and    stone. 

IVhitefille,  Ky. — John  Kittinger,  School  Trus.,  writes 
that  the  citizens  on  Aug.  3  voted  to  levy  a  tax  for  school 
purposes. 

Greensburg,  La. — The  citizens  are  stated  to  have  voted 
to  erect  a  school. 

Portland,  Afe.- Frcdk.  .\,  Thompson,  156  Free  St.. 
it  is  stated,  has  been  engaged  to  prepare  plans  for  the 
new  State  Industrial  School  for  the  Blind,  for  which 
an  appropriation  of  $40,000  has  been  made  by  the 
(jovernment. 

Pittstietd.  Mass. — Archt.  T.  Mc.\.  Vance,  24  North  St.. 
it  ia  reported,  will  soon  asK  bids  for  erecting  an  8-rooni 
school    to    cost   about   $25,000. 

Boston,  Mass.- — The  following  are  reported  to  he  the 
lowest  bids  opened  on  Aug.  i  by  the  Schoolhouse 
Comn.  for  schools  at  follows;  t}uincy  Dist.  Manual 
Training  School.  Whitcomb  &  Kavanau^h,  $13,796,  and 
Adams  Dist.  Elementary  School,  Cahill  Constr.  Co., 
$16.1^0. 

•Wm.  Crane,  of  Cambridge  and  Boston,  is  reported 
to  have  secured  the  contract  for  erecting  Mechanics' 
Art  High  School  on  Scotia  St.  for  $350,000.  Wheel- 
wright &  Haven,  archts..    Boston. 

Calumet,  Mich. — The  Board  of  Control  of  the  Michigan 
College  of  Mines  is  reported  to  have  appointed  D.  Fred 
Charlton,  of  Marquette,  to  prepare  plans  for  th.?  library 
and  museum  to  be  erectc<l  next  year.  Contract  for  struc. 
ture  wll  probably  he  let  .\pr,  i,  1008.  Tt  will  he  a  fire- 
proof hulding.  costing  complete  with  book  stacks,  mineral 
cases,  vaults,  etc.,  $75,000. 

'Chishalm.  Minn. — The  .School  Bd.  is  reported  to 
have  awarded  contracts  for  heating  and  plumbing  the 
high  school  to  Frank  S,  S|)encer  at  $14,800,  and  Schir- 
mer   Bros.,   at    $6,511.    respectively. 

Mankato.  Minn. — Hans  are  stated  to  have  been  com- 
pleted by  Mr.  Johnson.  .State  Archt.  for  the  model  huiM- 
ing  and  gymnasium  of  the  Mankato  Normal  School.  Ac- 
cording  to  reports  the  contract  will  soon  be  let;  probable 
cost,  $65,000. 

Canton,  Miss. — The  Com.  appointed  to  select  site  for 
the  Episcopal  College  is  reported  to  have  selected  a  site 
near  Court  Sq.  in  Canton.  Bishop  Bratton,  Chmn.  of 
Com. 

Umaha,  Neb. — Johnson  &  Anderson  are  stated  to  have 
r'xeived  the  contract  for  erecting  a  school  at  16th  and 
II  Sis.,  for  $32,200. 

East  Orange,  N.  J. — Bids  will  be  received  until  Aug. 
26  by  Arthur  A.  Richmond,  Chmn.  Com.  on  BIdgs.,  R'd. 
Educ,  for  erecting  the  I-incoln  School,  cor.  Central  and 
Maple  Aves. 


Netvark,  N.  J, — Bids  for  furnishing  material  and  erect- 
ing the  following  school  house  additions  will  be  received 
hy  the  Com.  on  School  Houses  (R.  1).  .\rgue,  Secy.)  Bd. 
h'duc,  until  Aug.  23,  Belmont  .\ve  School;  .\rchts., 
Hurd    &    Sutton,    Union    BIdg.      Consulting    Engr,,    Percy 

B.  Taylor,  800  Broad  St.  Bergen  St.  School:  .\rcht., 
.Mfred  Peter,  238  Washington  St.  Consulting  Engr., 
Percy  B  Taylor,  800  Broad  St.  Bids  may  be  submitted 
on  the  following  as  a  whole  or  separately.^  except  for 
steam  heating  and  air  moving  apparatus,  which  must  be 
bid  on  separately:  Mason  and  fireproofing  work,  iron 
work,  carpentering,  plumbing,  roofing  and  cornice  work, 
electrical   work,   steam   heating,   air   moving  apparatus,    etc. 

Newark,  N.  J. — 1(  is  stated  that  Kitchell  &  O'Rourke, 
Scheurcr  BIdg.,  will  prepare  new  plans  (or  the  Lincoln 
School  to  be  erected  in  Richelieu  Terrace;  appropriation 
available,    $80,000. 

Bayonnc,  N,  J.- — ^Bids  wire  opened  .Xug.  8,,  accord- 
ing to  reports,  by  the  Bd.  Educ.  as  follows  For  erect- 
ing School  No.  9,  Calumet  Constr.  Co.,  $121,742,  a«d 
the  O'L'eary  Co.,  $118,500.  Plumbing  and  heating: 
Jahning  &  Peoples,  $10,434;  Knight  &  Burns,  $10,550; 
Storm  &   Co.,   $10,334. 

WestHeld,  N.  J. — The  erection  of  an  8room  addition 
to  the  Walnut  St.  School  is  reported  contemplated. 

Spring-.ilte,  N.  Y. — .\t  the  annual  school  meeting  it 
was  voted  to  erect  a  school  costing  $75,000. 

Lockport,  N.  Y. — The  Bd.  of  Educ.  it  is  stated,  has 
rejected  all  bids  received  Aug.  1  for  reconstructing  the 
High  St.  School.  J.  E.  Jcroleman,  of  Niagara  Falls, 
is    the    archt. 

Rochester  N.  Y, — -Bids  will  be  received  until  Aug.  22 
by  the  Bd.'  Educ.  (J.  S.  MuUan.  Secy.),  for  removing 
the  2  present  boilers  at  No.  4  School,  Jefferson  Ave.  and 
furnishing  and  setting  up  2  horizontal  tubular  steam 
boilers    Icr    100    lbs.    pressure. 

Roxboro,  N.  C. — Bids  are  wanted  until  Aug.  26  for 
$20,000  graded  school  bonds.  Address  Wm.  D.  Mer- 
ritt,    attorney. 

Rowland,  N.  C. — McMillen  &  Cooper,  of  Wilming- 
ton, are  reported  to  have  prepared  plans  for  a  school 
to  cost  about   $11,000. 

Cleveland,  O, — The  Bd.  of  Education  is  stated  to  have 
awarded  contracts  as  (ololws  Tor  the  Technical  High 
School:  Structural  iron  and  steel  work  to  the  National 
Iron  &  Ware  Co.,  971  Hamilton  St.,  for  $42,996;  excava- 
tion and  masonry  to  D.  C.  Griese  &  Walker  Co.,  1417 
Prospect  St.,  S.  E.,  for  $51,866  and  ficproofing  to  the 
National   Concrete  (io.  at  $27,000. 

Cleveland,  0. — It  is  stated  that  F.  F.  Barnam  is  pre- 
paring jilans  for  a  high  school  to  be  erected  at  E.  107th 
St..    at   a   cost    of    $200,000. 

It  is  stated  that  bids  will  be  received  until  Sept. 
3  by  the  Clk.  Bd.  Educ,  for  completing  an  annex  to 
the    Milford   School.      Ghas.    Orr,    Dir.    Schools. 

Cincinnati,  O. — It  is  reported  that  the  Bd.  Educ. 
rejected  all  bids  for  construction  of  Hughes  High 
School,  except  that  of  the  Gordon  Engineering  Co.. 
for  excavations  at  $20,720,  and  that  of  John  Sperry 
&  Son,  270  Calhoun  St.,  for  concrete  foundations  at 
$61,296.  'Hie  estimate  on  the  building  have  been  raised 
from  $510,000  19  $650,000,  and  the  Clerk  directed  to 
readvertise    for   bids. 

'Columbus.  O.— H.  P.  Judd,  Clk.  Bd.  Educ,  writes 
that  contracts  for  work  on  the  Indianaola  Ave.  School 
(bids  opened  Aug.  5),  have  been  awarded  as  follows: 
Brick  work,  .\dam  Schneider,  431  S,  4th  St.,  $5,400; 
carpenter  work,  .\ug.  Roehr,  Star  Hotel.  $3,330;  cut 
stone  work.  Fish  Stone  Co.,  Columbus,  $3,750,  and 
excavation,   John    Braun,    564   E.    Fulton    St.,    $2,340. 

•The  contract  for  erecting  the  Women's  dormitory  for 
the  Ohio  State  University  is  reported  to  have  been 
awarded    to    E.    K.    Hibbs,    of    Columbus,    for    $57,000. 

'Salem,  Ore. — The  contract  for  constructing  the  Me- 
chanic Arts  School  building  in  connection  with  the  Cor- 
vallis  Agricultural  College,  is  reported  to  have  been 
awarded  to  A.  F.  Peterson  &  Co.,  of  Portland,  for 
$37,363.  and  contract  for  lieating  the  building  to  Gard- 
ner  &    Kendall,    of    Portland,    at    $3,525. 

New  Castle.  Pa. — Helen  L.  Moseley,  ("Ik.  School  Bd., 
writes  that  plans  for  the  proposed  new  high  school  are 
to  ibe   submitted    on    Aug.    29. 

'Kutzinwn,    Pa. — The    contract    to    erect  a    gymnasium 

at    the    Keystone    State    Normal    School    at  Kutztown,    is 

reported  to  have  been  awarded  to  Robt.  S.  Rathburn, 
of    .\ilegheny,    for    $40,000. 

Bethlehem,  Pa, — The  Trus.  of  the  Moravian  College 
and  Tlieological  Seminary  is  reported  to  have  awarded 
to  Howard  E.  Stoudt  the  contract  for  the  erection  of 
the  library  building.  The  structure  will  be  built  of 
stone,    3    stories,    44x45    ft. 

St.    George,    S.    C. — Bids    will    be    received    until    Sept. 

3  by  the  BIdg.  Com.  (M.  S.  Connor,  Clk.),  St.  George 
Special  .School    Dist.    No.    5,    for   erecting   a    brick    school. 

C.  Gadsen    Sayre,    archt.,    Anderson. 

Flandreau,    S.    D. — Bids    will    be    received    until  Sept. 

4  by  C.  F.  I-arrabee,  Acting  (;onir.  Indian  Affairs, 
Washinjjton,  I).  C,  for  furnishing  material  and  erect- 
ing a  ririck  industrial  building,  with  plumbing,  steam 
heat  and  electric  light  at  the  Flandreau  School.  For 
further  information  apply  to  Chas.  S.  .Peirce,  .Supt. 
School,    Maudreau. 

Nnshville,  7't?nn.— The  City  Councils  is  stated  to  have 
passed  a  bill  providing  for  the  issuance  of  $300,000  Ilitfli 
.School  bonds,  the  proceeds  from  the  sale  of  which  to  be 
devoted  to  the  purchase  of  a  site  and  the  erection  and 
equipping  of  a  liigh  School. 

Rutland.  Vt. — The  School  Comrs.  have  asked  for  an 
appropriation  of  $20,000,  to  build  an  extension  to  the 
high    school.      Harvey    R.    Kingslcy,    Clk.    School    Board. 

J'enelangui.Khene,  Ont, — Bids  will  be  received  until 
Aug.  20  by  W.  H.  Hewson,  Town  Clk.,  for  $23,000 
High  School  bonds  and   $15,000   Public   School   bonds. 

NEW  INDUSTRIAL  PLANTS. 

See  also   "Business  Buildings." 

Middlelotfn,  Conn, — The  Wilcox,  Crittenden  &  Co., 
Mfgrs.  of  marine  hardware,  will,  it  is  reported,  re- 
build   plant    recently   burned. 

Stamford,  Conn, — The  Engineering  Specialty  Co..  ef 
Meriden,  is  reported  to  be  considering  the  erection  of 
a  2-story  factory,  40x150   ft.,  at  Stamford. 


•  Items   marked  thus  give  the  names  of  parties  awarded  contracts. 
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Nnu    Castle     Del —The    Deemer    Steel    Casting    Co.    is         Wilmington.     DW.— Bids     will     be     received     by     Maj.  Boro.Pres.  and  Comr.  Pub.  Wk«.,  until  Aug.  26,  for  the 

repomd    formed     with    a    capitaT  of    $.50,000,    by    Selden  C.    A.    f.    Flagler,    Corps    Kngrs.,    U.    S.    A.     until    Aug.  installafon    and  .  construction    of    a    suction    or    vacuuin 

5  Deemer    anad    Edw     T     Price      for    the    construction  28   for  jetty  construction   at   new   mouth    Broadkill   River,  cleaning  system  m  the  Criminal  Courts  Bldg.,  Centre  and 
here    of    a    plant    for    the    manufacture    of    steel    castings.  Del.,    as    advertised    in    The    Engineering    Record.  White  Sts.,   Boro.   Manhattan. 

Plans  are   now  being  prepared.  Washington.  D   C.-Bids  will  be  received  until  Sept.   7  comrlct""or  ''i'SHng''°eiec7ric''el'e'v7tor'^'in  "ftuyt's^'lt 

Augusta.    Co.— W.    J.    Moore,    Secy.    Augusta    Chamber  at    the    Bureau    Yards    and    Docks,    Navy    Dept.    (R.    C.  High  School,   (bids  opened  Aug.   12)   for  $3,800. 

of    Commerce,    is     reported    interested    in    the    construe-  Hollyday,    Ch.    Washington.    D     C),    for    dredging    and  fi,e    Bd.    of    Educ.    on    Aug.    12,    awarded   contract    for 

tion   of  an   iron  and  steel  plant  at  Augusta.  removing     about     20,000    cu.     yds.     material     from     chan-  erecting  grandstands  in  athletic  fields  to  Jas.   MacArthur, 

,.     ,  ,,,      „,       .  „  .  „.      c-       ■         „„,..]  ""\  '^^■'y    ^^'■'''    Washington,    as    per    specification    No.  ^j  $23,800  for  one  in  Queens  Boro.,  and  $33,700  for  one 

Montgomen     Ill—The    Lyon    Metal  ic    Co.    is    reported  ,556,      Est.    cost,    $38,000.  in  Richmond  Boro. 

to   have   decided   to  erect  an  addition   to  its  present  plant  t.  ,-  1 

at  a  cost  of  about  $25,000.  EleTtHcit"/''""'  "  Cleveland.  O.-Bids  will  be  received  until  Sept.   .0  by 

"Ei-ans-Allc     Ind. — Ceo.    George   &    Sons.    1308    Walnut  Lieut.-Col.      C.McD.   Townsend,   Corps   Engrs.,   U.    S.   A., 

St.,    it    is    reported,    have    secured    the    contract    for    the  Great    Lakes.    North    Chicago.    III. — Bids    will    be    re-  813    Prospect    Ave.    S.    E.,    for    extension    of    breakwater 

erection    of   a    planing   mill    annex   to    cost    about    $20,000  ceived  at  the  Bureau  of  Navigation,  Navy  Dept.,   (W.  H.  at    Cleveland    Harbor. 

for     the     Hercules     Buggy     plant.       Harris     &     Shoppell,  Brownson.  Chmn.)   Washington,   D.  C,  until  Aug.   26  for  •     o  v 

archts      123    N     4th    St  furnishing    maftrrial    and    grading    at    the    naval    training  Fairport,    O. — Bids  will   be    received   until   Sept.    10   by 

_,',,,,,.  ,      ,        „       .„,        c  ,,  station,  Great  Lakes,  North  Chicago,  111.  Lieut.-Col.   C.  McD.  Townsend,   Corps  Engrs.,  U.   S.  A.. 

Bloomfield.    Ind.— It    is    reported    that    the    Bloomfield  .      ,         .,   ^  ,        ,.  813    Prospect    Ave.,    S.    E.,    Cleveland,    for   extension    of 

Vitrified    Brick    &    Tile    Co.,    will    soon    receive    bids    for  Johet.   III. — Bids  will  be   received  until_  Sept.    3   by  the  west    breakwater    at    Fairport    Harbor. 

the     construction     and     equipment     of     a     manufacturing  Bd.    Comnrs.,    Spring    Creek    Drainage    Dist.,    221    Barber 

plant.      T.    H.    Schmutz,   Chanute,   Kan.;   and   C.   C.   Stein  Bldg.,    (Geo.    H.    Monroe,    Chmn.)    for   the   excavation   of  Cincinnati.    O. — Bids    will    be    received    by    Lieut.-Col. 

6  Lloyd    Begeman,    of    Westphalia,    Ind.,    are    directors.  channels,  about  90,000  cu.  yds.  and  constructing  concrete  Wm.  T.   Rossell,  Corps  Engrs.,   U.   S.   A.,  Cincinnati,  O., 

.     .,,       ,.        ,,        ,,     .      ,      ■  .„  •  walls,   about   10,000  cu.  yds.   for  said  district.  until    Sept.    11    for   constructing   dams    of   concrete,    etc., 

BonmevMe,    Ay. — Mrs.    Mane    Jami,son    will    put    ma.  at  head  of  Brown's  Island,  Ohio  River,  and  for  building 

paving    and    front    brick    plant    for    an    extensive    output,  'Sulhvan,   Ind. — W.   H.    Tones,   Jr.,   of   Lebanon,    Engr.  (jijjg    and    shoe    protection    in    Ohio    River,    near    head    of 

and   desires  complete    mud    and   dry    press   equipment.  and    Supt.    writes    that    Asbury    H.    Manuel,    of    Merom,  Grand     Chain,    111.,    as    advertised    in    The     Engineering 

n   ,.■    ..        «rj      T-,      ^       ,         ,       .  c  .1      -n  ,.■  Ind.,    has    secured    the    contract    for    dredge    work,    tile  Record 

Baltunore,  Md.—The  Camden  elevator  of  the  Baltimore  j^ains,  levees,  etc.,  (bids  opened  Aug.  5)   for  $20,000.  'decora. 
&  Ohio   R.    R.    (D.    D.    Carothers.    Ch.    Engr.,    Baltimore),                                                            ^                 o    o             v  Panoma.— Bids    will    be    received   until    Aug.    26   by   D. 

at  Henrietta   and    Howard   Sts.,   is  reported   to  have  been  Burlington.    la. — Acting    on    report    of    engineers    who  w.  Ross,  Genl.  Purchasing  Officer,  Isthmian  Canal  Comn., 

destroyed  by  fire   Aug.  8.      It  is  said  to   be  the  intention  have  just  finished  survey  of  bottom  lands  north  of  Bur-  Washington,    D.    C.,    for    furnishing    steel    barges   as    per 

of   the    railroad   officials   to   seek   a  new    site   and    erect    a  lington    in    Des    Moines    County,    the    Bd.    of    Supervisors  circular    No.    383. 

new  building  at   once.  is  reported  to  have  on   Aug.   6  decided  to  go  ahead  with  The   following  are  the  bids  opened  on   Aug.    12  by  the 

Neu'ark     N    J —It   is  stated  that  application  for  a  per-  the   drainage    project    which    affects    28,000    acres   of   low-  Isthmian   Canal   Com.   at  Washington,    D.    C,    for   3   steel 

mit  ToerWt 'a    $7^0    concrete    powCrCse    has    be^^^^  '^"'i^-      ^he    cost    of    drainage    will    be    $255,000.  dump    barges:       (a)    according    to    specifications,    (b)    on 

made  by  the  Celluloid  Co.,  of  Ferry  St.     The  plans  call  Ft.   St.  Phillips.   Lo.— Bids  will  be  received  until  Aug.  bidders  plans:  Newport  News  Shipbuilding  &  Dock  Co.,  to 

for    a    one-story    building    of    reinforced    concrete,    oq^x  30  by  Capt.  J.  F.  Mclndoe,  Corps  Engrs.,  U.  S.  A.,  New  "tl'""    '"    '^^'"    i°'^-  S'-   •'■Vt-'"'    ♦°°'°°°v    \^°  J^^V-' 

220  ft.,  and  2  stacks  each  175  ft.  in  height.     The  building  Orleans,    for  constructing   interlocking   steel   pile   sea  wall  <}>]    $69,000,    17S.  days;   Lewis  Nixon,    New  \  ork,   N     Y., 

will   be    erected    at    83    to  99    I-illmore   St.,    adjoining   the  at   Ft.    St.    Fhlip.  ??'","  r^^'y"?    ',?    9° /%  '  =0    "lays,    (o)    $?6«o.,U.    S- 

company's  works  ->»»'■■  •-  Steel    Products    Export    Co.,    New    York,    N.    Y.    delivery 

New    Orleans,    La. — Bids   will   be    received   by    Capt.    J.  (225   days)    (a)    $85,575;    Maryland   Steel   Co.,    Baltimore, 

Rochester,  N.   Y. — The  Bausch  &  Lomb  OpticalCo.  has  F.   Mclndoe,   Corps  Engrs..   U.    S.   A.,  until   Sept.    10   for  Md.,  deliver  at   Sparrow's   Point,   Md.    (90   to    150  days), 

filed    plans    for    an    addition    to    the    factory    in    St.    Paul  dredging  in  Southwest   Pass,   Mississippi   River,   as  adver-  (a)    $59,495;    Merrill-Stevens    Co.,    Jacksonville,    Fla;    de- 

St.,  which   will   cost   $150,000;   it   will   be   236x124   ft.   and  tised   in   The   Engineering   Record.  liver  Jacksonville,    (150  days)    (a)   $07,500;    (b)   $105,000; 

5    stories    high.      The    company    is    also    making    prepara-  ,,     ,         ,,        „. ,        .,,   ,  .     j  ,      ,.  •    ^  The    Moran    Co.,    Seattle,    Wash.;    deliver    in    6    months, 

tions  to  add   2    stories    to   present   factory.  ^Bar  Harbor.  Mf.— Bids   will   be   received  by   Maj.   Geo.  ,^s   $66,645;   (b)   $55, 500. 

I  E.    Zmn,    Corps    Engrs.,    U.    S.    -A.,    Potland,    until    Sept.  ^  /   ■>■     ,  -^j  •    ^   '   tj.,,^ 

Olean.    N.    Y. — The    Chamber    of    Commerce    is    stated  10  for  construction  of  breakwater,  near  Bar  Harbor,  Me.,  Harrisburg,  Pa. — The  State  Water  Supply  Comn.  is  re- 

to    have    secured    for    Olean     the    Feder    Silk    Throwing  as    advertised    in    The     Engineering    Record.  ported    to   have   had   plans   made    for   the   construction   of 

Co.,    which    will    erect    a    i-story    90x150    ft.    mill    to    cost  .  .  dikes  at  Matamoras,   Pike  Co.,  and   in  Falls  Twp.,  Bucks 

$20,000    and    about    $25,000    worth    of    machinery    to    be  Baltimore,    Afd.— Bids    will    be    received    until    Aug.    21  q^       ^^^^    Bristol      to    keep    the    Delaware    River    from 

installed.      Capacity    1,000   lbs.   of  silk  a  week.  by   the    Bd.    Awards    (.1.    Barry    Mahool,    Prcs.)     for   bor-  flooding    the    lands;    the    State    appropriated    $15,000    for 

ings   on    the   sites   of  the   new    piers   4,    5    and   6.      U.    r.  +i,;„   „.^^i. 

Barberton.    O.— The    Diamond    Match    Co.    is    reported  Lackey,    Harbor    ?:ngr.  '  " 
to  be   having  plans   prepared   by  Chas.    Henry  &   Son,   of                    j,          ,,            r,     1      ,^'r          11     c     c              <■    ti  i  Erie.     Pa.— Clark    Olds,     Chmn.     State    Wharf    Coinn., 

Akron,     for    a    4-story    addition,     125     ft.    long,     with    a  Hadley.    .Mass.—Uanl.     O  Connell    &    Sons,    of    Holy  ;  ,  ,  ^^^    ^ot  yet   complete    for  the   proposed 

wing    60x100    ft.,    office    building,    to    be    erected    at    the  "ke     are    reported   to   have    secured    the   contract    for    fur-  ^     j         be  constructed  here  at  a  cost  of  $150,000. 

plant   here  nishing  and  placing  4,500   tons   np-rap  bank  of   Connecti- 

Cl,n«,^i.;«     Pn      Inhr,    H     =r,H    rh,.c     K     Fj.<t1,.     owni-s  <=''-    ^ivcr    at    Hadlcy    at    $1.60    per    ton.       Bids    opened  'Philade'phia,    Pa.— The   only   bid    received   and   opened 

of-'trll^le'^sFk^  Mll"-at'"Fai^vfe'w,''are'^?l;^rte7"o  '^"S-    «    '"^   '-   H-''-   &    Land   Comrs.    at   Boston.  b      Maj.    J.    C.Sanford     Corps    F-Rrs      IL    S.    A       for 

have    purchased     property    on     Rock    and     Race     Sts.     on  Ips'usich;    Mass.— Hiis   will   be   received   at   the   office   of  ''"fS"?    '"uP'^l^.^ri,-,^  l^edJinl    Co  ^of    PhilldllnhU 

which    to    erect    a    3-story    silk    mill,    bids    for    which    will  the    Bd.    ,5f    Harbor    and    Land    Comrs.    Room    .31    State  f.'^    It    ,^    rt.     n^r    cu     vd      scow    mea's      and    the   same 

be    asked    as    soon    as    the    plans    which    are    now    being  Hou.se,    Boston,    until    Aug.    23,    for    dredging    shoals    in  P"-    ="    ^3    cts     "or    cu.    yd      scow    meas..    and    the   same 

prepared    by    W.    U.    Jury,    of    Shamokin,    are    completed:  Ipswich    River    in    the    town    of    Ipswich,    to    consist    of  "»'  recommended  for  acceptance. 

Memphis.    Tenn. — The    warehouse    and    grain     elevator  about    8,700    cu.    yds.  National    Soldiers'    Home.    Va. — Bids    will    be    received 

of    Webb    &    Murrav     recently    burned     according    to    rr-  r,  .     -.     n^-  ,       n-j         -n    i.  •     j         .-i     \  i:  by  B.  A.  Beeson.  Treas.  Southern  Branch  K.  H.  D.  V.  S.. 

"'  ,         ',,%         i   •!.'    '"='-"='"''    ""'"<;u.    •■•'-     "    »  Detroit.    Mich. — Bids    will    be    received    until    Aug.    26  „',\\    .\'„     ,/;    f„_   filUni/   hphind    Tones    Creek    revetment 

ports,   will   be  rebuilt.  by   Col.    Chas.    E.    L.    B.    Davis,   Corps   Engrs.,    U.    S     A.,  "?     f  ^"^^^n^^f  ^  "  revetment 

Tomahawk,    Wis.— The   Tomahawk  plant   of  the  United  Tones    Bldg.,   for   hire   of   dredging   plant    for   use   in   De-  ^"""^    5,ooo   yas. 

States  Leather  Co.  is  reported  destroyed  by  fire  on  Aug.  2.  troit    River  Tacoma.    Wash. — Bids    will    be    received    until    Sept.    2 

Milwaukee.   Wis.— The  file  works  of  F.  Westfahl  &  Co.  ri^k^dnle    Mi<, —T    C.    Dahnev    Ch    Fn^r     Varnn  Mis-  '"'  ^'^J-   "•   M.   Chittenden.  Corps  Engrs.,   U.S    A..   602 

.fvuK.   u,  .,.F  ,  were    awarded   by   this    Levee    E'oard    on    July    29   as    fol- 

_  _     _.  _..,,.,-      ».,.»     ....nnxM-  lows:   To   W.   A.    Shippey,    298,000   cu.   yds.    (new    work),  Seattle,     Wash. — Bids    will    be    received    until    Sept.     5 

STREET    CLEANING     AND    GARBAGE  22  cts.  per  cu.  yd.;  Jack  O'Gradv  &  Co.,  195,000  cu.  yds.  by  Maj.  H.  M.  Chittenden,  Corns,  tngrs..  U.   S.  A.,  602 

DISPOSAL  (new  work),  25.9  cts.;   Martin   .Tennings,  472,000  cu.  yds.  Burke    Bldg.,    Seattle,    for    dredging    Swinomish    Slough, 

.  ^g£  which    296,000  is   new  work),    19   to   23.3   cts.;  J.    H.  Wash. 

Notes   Arranged   Alphabetically   by   States.  E;-:\,^o'^o°-cu'.'yd°r  "'. 'o'w-  cts. ;'r^  f.!"(ih«hire:  Two    Ri^Ws.     TF,>.-L.    K.    Pitz    and    Rudolph    Groll, 

Baltimore.     Md.-Bids     will     be     received     until     Sept.  77,500    cu     yds,    2,    and    24    cts       The    character    of   this  f    Manitowoc,    are    reported    to    have    secured    the    con- 

4   by  the    Bd.    Awards    (J.    Barry   Mahool,    Pres.)    for   the  work,  where  not  designated,  is  enlargement  of  old  levee.  tract    to    erect    a    hfe-saving    station    for    the    government 

removal     and     hnal     disposition     of     garbage,     dead  .  ani-  ,    '        „     ^  „•  t-.  ,       w       .1        ,     1    „  .  ^'    ^"'°  "^      °'    ^'S't""- 

mals   and   market    refuse   of   this  city   from  Jan.    i,    1908.  ,  'Two    Harbors.   Mi«n— The   contract   for   the  steel    ore  Morretl   Station     P    E     I —It   is    stated    that   bids    will 

until   Jan.    .,    ,9.8.      J.    L.    Wickes,    Comr.    St.    Cleaning.  dock   -   be   known   a^  No     6,^has^^been^awa^ded   to^  B^.  /-jiel'  until   ^Auf."    U    hy     Fr/d'.^'^Gelinas      Secy.! 

Milwaukee.    Wis.-The   City   Council   on   Aug.    5    passed  be    ,,008    ft.    long    and    73    ft.    high.      The    deck    on    ton  f^^P  i^-.o'^^.^^o  X'-bre^Lw^eV   ?t    St     p'ete^s    Bay  lings 

a    resolution    providing    for    the    appointment    of   Rudolph  will    be    57    ft-    wide    and    will    accommodate    4    railroad  ComiVv     p     F     I       TBHeean     Resident    Enir'     Cha?- 

Hering,    of    New    York.    N.     Y.,    to    prepare    plans    and  tracks.  lo'i-lcvMi    *P    EI  '  ' 

specifications    for    a    garbage    plant.  ,.        ,  ,,.  a   ^i.         r-      t**^  t.-  r     *--*  '^^      

'''","'""■■,  Minn  -Arthur     E.     Mbrgan,     Engr.     of     St  Mimico,   On(.— Bids  will  be  received  until  Aug.   20,  by 

MISCELLANEOUS.  Cloud     writes   that   contracts   will   be   let   on   Aug^   20   for  ^    ^    McNaughton,  Secy.  Pub.  Wks.   Dept.,  Toronto,  for 

5   ditches  at  Ivanhoe,   some  tile,  but  mostly  dredge  work,  constructing    a    concrete    superstructure    to    the    wharf    at 

Notes   Arranged  Alphxbelicalh   by  States.  estimated    cost,     $24,275.  ,1^^   Mimico  Asylum. 

Nome,  Alaska.^yU\.   W.   M.  Chittenden,   Corps  Engrs.,  Elizabeth.  N.  J-—W.  H.  Luster    Jr.,  City  Engr     writes  ; --  

USA      Seattle     Wash       writes    that    the    orlv    bid    r<--  that    the    lowest   bid    opened   on   Aug.    i    for   constructing 

ceived    on    July    29    for    dredging   and    excavating   in    St.  V'^'' S^i^  ^"''  ^''^'^  ""'^  submitted  by  Rhodes  &  Maumee,  PROPOSALS   OPEN. 

Michael   Canal,   .Alaska,   about    177,000  cu.   yds.,    was  sub-  for    $28,000 

mitted    by    the     North    American    Dredging    Co.,    of    San  'Geneva,    N.    F.— The    contract    for    erecting    retaining  For    Proposals   see    Pages    70,    72,    73,     74    and 

Francisco,  Cal.,  at  $1.45  per  cu.  yd.  „all  along  south  bank  of  Castle  Creek,  west  of  Main  St.,  "  .^, 

Bradley.  /Int.— Bids  will  be   repeived  until   Sept.    11   by  is   reported   to   have   been   awarded,   on   Aug.    10,  to  John 

W.  H.  Baker,  Secy.   Long  Prairie  Levee  Bd.   for  the  con-  Mennell  at  $8.10  per  cu.  yd.  WATER. 

struction    and    raising   of    levee   from    Buncom    Springs   to  ^^,       j^r      y  _Raipi,    l     Crow.    289    4th    Ave.,    N.    Y.  .  ^  ^  ,,        o         n  .11  '    a  i.  t   1 

Louisiana  and  Arkansas  line,  about  450,000  yds.  city',  wants  bids  to  furnish  fill,  delivered  either  spread  or  Aug.  20.     Water  wks.,    RHSSellvllIe,   Ark Jul.    M 

Little  Rock.   Ark.-mis   will   be   received  at   the   office  ^^™«^'lUf  foo"o^u 'yds'' re'quTrei''''"'''    ^'"'°"    ''°'"''  Aug.  20.     Wat'r '  wics.?  LewYsburg,    Tenn Aug.  .0 

of   Lund  &   Hill,    Engrs.   of  Dist.   No.    i,    Pulaski   County,  '^y"'     ^^"""^  ^•°°     '"'   ^        requireu.  ^^^    ^^^    ^^ 

at    Little    Rock,    until    Sept.    7    for   the   construction   of    7  Ft.    Wood,    N.    Y.    H..    N.    Y. — Bids    will    be    received  Aug.  20.     Water    wks.,    Dawson,    Minn Aug.  10 

miles    of    open    ditch,    requiring    about     143,000    cu.    yds.  by  G.    C.    Burnell,    Constr.    Q.    M.,   LT.    S.    A.,   until   Aug.  Aug.  20.     Fire    hydrants.     Louisville,    K" .^ug.  10 

earth  excav.,  a  reinforced  concrete  conduit.  84  in.  diam.,  30   for   foundations,   painting  and   erecting   a    loo-ft.    iron  Aug.  20.     Water    wks.,    Bonesteel,     S.    D      Aug.  17 

and    2,635    ft.    long,    as    advertised    in    The    Engineering  flagstaff   at    this   post,    as   advertised    in    The    Engineering  Aug.  20.     Main,     Dallas,     Tex , Aug.  17 

Record;    estimated    cost,    $76,500.  Record.  Aug.  21.     Dam   and    tunnel,    Springfield,    Mass Jul.    a/ 

r,  ,   ,  »7        17  f,  i    ,,  •  1  1.1  1  -"^'l^-     .'"1.     27     to     .\ug.      17. 

San     Francisco.     Cal.— Col     Wm.     H.     Heuer,     Corps  Broofr/y...    A^.    F.— The    following    are    the    bids    opened  Aug.  21.     Well  strainer.  Ft.  Hancock,  N.  J JuL»7 

Engrs,    U.    S.   A.     retired,   is  reported   to  have  completed  ""    -^"K-    7    by   Bird    S     Coler,    Boro.    1  res      for    furnish-  Aug.  22.     Filters  and  pipe  exten.,  Philadelphia,  Pa.Jul.    27 

plans  for  improvement  of  San   Francisco  water  front  and  !"?    material    and    constructing    a    crib    bulkhead    on    8th  Adv.  Jul.   27  to  Aug.   10. 

building   of    180  -wharves,    which    will    give    60    miles    of  Ward    Market,    bet.    36th    and    ,38th    Sts..    2d    Ave.    an,T  Aug.  22.     Filters  and  pipe  exten.,  Philadelphia,  Pa.Jul.    a/ 

berth    loom    for    vessels    engaged     in    the    commerce    of  New    York    Bay    on    the    percentage    bid    system.      Engi-  ^j,    j^ 

this    port.      Col.    Heuer's    work    will    be    done    under    the  "«t  s  prehminarv  estimate   of  total   cost,    $156,934:    f.eo  Aug.  22.     Basin,    head    house,    etc.,    Bangor     Me...\ug.  17 

direction   of  the   Merchants'    Committee.  S'    I'^f '";„  'rJX,n,lt    s;  \     V     rT;v'^n8''?  ner   ren  '  Aug.  23.     Laying    pipe.    Westborough,     Mass Aug.  10 

,     -  "■      Kolf.     39     Cortlandt     hi.,      IN.      I  .      (Aty.     9».4     per     cent.  ;  a  ..^     ,  ,  Rnilpnj       Wahnftnn       M       n  Aiiff     TT 

Oakland    Ca'  -Park   bonds  to  the   amount  of   $992,000  Phcenix   Constr    Co.,   4.    Park  Row,   N.   Y    City.  92.5   per  Aug'  -4.     P^^^^'  i^^^^^^peton     N.    D.  Aug.    7 

are  reported  sold.  cent.;    W.    H.    Jenks.    59    Pearl    St..    N.    Y.    City,    m-?"?  Adv    Aug    10  «"b-  *v/ 

Cohrado     springs,     Colo.— hocal     press     reports     state  p.^^    «"*■    -.^"^    ^:    ^-    *  J"    "*    ^^^^*^'    ^^    ^"^^Y-^    N.   Y.  Aug.  26.     Pumping    engine.    Cumberland,    Md....Aug.  10 

that    new    bids    for    .the    new    drainage    tunnel     will    be  '-">''    ^9    Per   cent.  ^^^^    ^^^^     ^^^ 

received    by    the    Cripple    Creek    Drainage    &    Tunnel    Co.-  ^^^   York.  N.    Y. — Bids   will  be  received  by  Col.  John  Aug.  26.     Irrig.    work.    Sterling.    Colo Aug.  17 

Two   sets  of  specifications   will   be  prepared;   one  set  will  G.    D.    Knight,    Corps    Engrs.,    U.     S.    A.,    Armv    Bldg.,  Aug.  26.     Pipe    line,    Fond    du    Lac,    Wis Aug.  17 

provide    for    completion    of    new    drainage    tunnel    at    its  t^f.    Y     (^itv,    until    Sept.    2    for    constructing    and    repair-  Aug.  26.     Reservoir,    etc.,    Pleasantville.    N.    Y...Aug.   17 

present  dimensions,  7  x  10  ft.;  the  other  set  will  provide  jng   dike^    in    Hudson    River,    as   advertised   in   The   Engi-  Aug.  27.     C  i.   pine,  etc..  Cincinnati,   O Aug.    3 

for  a  smaller  bore,  5  x  8  ft.  nccring    Keccrd.  Aug.  29.     Electric     machinery     and     sand     washer 

Bids    will    be   received   until    Aug.    27   by   J.    A.    Benscl,  pumps.     Philadelphia,    Pa.     Aug.  10 

Stamford.     Conn. — Bids     will     be     received     by     Maj.  Comr,     Docks,     for     furnishing    material     and    delivering:  Adv.  Aug.   10,   17. 

Harry    Taylor,    Corps    Engrs.,    U.    S.    A.,    Xew    London,  about    3.000    cu.    yds.    sand    and    7,500    cu.    yds.    broken  Aug.  30.     Tank   and    trestle,    Ft.    Dade,    Fla Aug.  10 

until    Sept.    7    for   dredging   in    Stamford    Harbor,    Conn^  stone.  ^  _  Adv.    Aug.     10,     17. 

as     advertised     in     The     Plnginering     Record.  Bids   will   be   received  by  Henry   S.   Thompson,    Acting  Aug.  30.     Water    wks.,    Bradshaw,    Neb Aug.  to 

•  Items   marked  thus  give  the  names  of  parties  awarded   contracts. 
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Attc-  Ji-     Meters,    Oiicago,    lU Aug.   17 

Aa«.  — .     Wemt  «ka,  kxckia^auB,  M.  C Jaue.  «y 

Sept.    *.     Standpipc,  etc.  Camnctoa.   N.  O Ao^    j 

.\dv.    .Vxig.   i   10    17. 

Sc^    y    Pipe.  Vicuna.   B.  C    Aug.  lo 

Scpk    }.    C  i.  pipe.  Kamat  City,  Uo Aag.  10 

La.   AdV.    Ian.    29   to  Aug.    17 Jun.  29 

ScpL     6.     Concrete    cuuiloit.    Mouu^l.    Que Aug.  10 

.\dv,    .Auk.    10,    17. 

Sep.     7.     Steel    tank,    etc,    Pensacola,    Fla. Aug.  17 

Sep.      7.     System.    Pensacola,    Fla Aug.   17 

Sep.     Ik     Pump    rngine.    botlert.    etc,    Louisville, 

Kv.    .Vdv.    lul.   ;7  to   .\ug.    17 Jul.     27 

Sep.  14.     Vaiee*  and  gatea,  Manila.  P.  I JuL    *j 

Adv.  JuL  rj. 
Sep.    1 4.     Tank   and   tower.   Norfolk,   \'a -Aug.   1 7 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Aog.  as.     Cleveland,    O.    Jul.    27 

Aug.  ao.     CoUiiuville,    lU.    Aug.    3 

Aug.  ao.     .-Kthol,    Mass.     Adv.    Aug.    10 Aug.  10 

Aug.  ao.     Trenton,     N.     J Aug.  17 

\tig.  30.     \Vi],lwood,    N.    J .\ug.   1 7 

Aug.  JO.     Nevada.     Mo .\ug.  1 7 

Anf.  at.    Canal,    Dover,    O Aug.  lo 

Aug.  ai.     Great  Lakes,  N.  Chicago,  111 Aug.    3 

Adv.  Aog.  3,  10. 

Aug.  aa.     FayettevilTc,  Ark.    Aug.    3 

.\ug.   jj-     Kansas    City.     Mo Aug.   17 

Atig.  aj.     Delaware.    O Aug.    3 

Aug.  23.     Des  Moines,      la. Aug.  17 

Aug.  ij.     Troy.    .\.    V .Xug.   17 

Ai>g.ai.     Baden,  Pa.    Aug.  10 

Aog.  ai.     Uoamfield,   Ind.    Aug.  1 7 

Aog.  26.     Fairmont.     Minn .^ug.  17 

Aug.  a6.     Femie.   B.  C.     Adv.  Aug.   17 Aug.  17 

Aug.  a6.     Muscatine,    la.     Aug.  17 

Aug.  36.  Omaha,    Neb.      Adv.    Aug.    3   to   17..    .Aug.    3 

Aug.  aS.     Loaisrille,   Kr.     .\dv.   .\ug.    10,    17 Aug.  10 

AiiS.a8.     Brooklyn,     M     Y Aug.  17 

Aog.  JO.     Evaasville.    Ind.     Adv.   Aug.   3 JuL    37 

Aug.  30.     Ft.  Dade,  Fla.     Adv.  Aug.  10,  17 Aug.  10 

Aug.  30.     Richmond.     Ind Aug.  1 7 

Aug.  30.     Youngstown.     O Aug.   1 7 

Aug.  31.     Chicago  ■  IlL    Aug.  1 7 

Aug.  31.     Canal    Dover,    O ......\ug.  17 

Aug.  31.     Elroy,    Wis '. Aug.  10 

Aag.    — .     Rockingham,  N.  C Jun.  ap 

Sap.     i.     Eatonton.   Ga.    Apr.  ij 

KapL     I.     Alton.    Ill Jun.     t 

Sep.     a.     Shelby.  N.  C   Aug.    3 

Sep.     3.     New  Philadelohia,   O Aug.    3 

Seik.     3.     Alexandria,    La.      Ady.    Aug.    17 Aug.  17 

Sep.      3.     Canton,     O Aug.  17 

Sep.     9.     Bryant,    S.    B Aug.  17 

Sep.  II.     New  Orleans,   La JuL      6 

Adv.  JuL  6  to  Aug.   17. 
Oct.—.     Eaton,  O Aug.    3 

BRIDGES, 

Aug.  zo.     San   Juan,    P.    R Jul.    20 

Aug.  20.     Ft.    Myer,    Va Aug.    3 

Aug.  30.     Emponura,    Pa Aug.  10 

Aug.  30.     Des   Moines,    la Aui.  10 

Aug.  20.     Fond     du     Lac,     Wis. Aug.  17 

Aug.  30.     Greenville.     S.     C Aug.  17 

.Aug.  30.     Chicago,   III Aug.  17 

Aug.  21.     Oevcland,    O Aug.  17 

Aug.  ai.     Hempstead,   N.   Y.    Aug.  17 

Aug.  33.     Sandusky,    O.    Aug.  10 

Aog.  34.     Lebanon.    O Aug.    3 

'  Atig.  34.     Terre    Haute     Ind Aug.  1 7 

Ang.  36.     Barnstable.    Mass Aug.   17 

Aog.  37.     Newark,    N.    J Aug.  17 

Aug.  37.     Springfield,    Mass.     Ang.  1 7 

Aug.  38.     Panama     Aug.  17 

Sep.     3.     Tarboro.  N.  C.    Aug.    3 

Sep.     3.     Jefferson,    O .^ Aug.  1 7 

Sep.     3.     Trenton.    O Aug.  17 

Sep.     3.     Cailettsburg,   Ky.    Aug.  17 

Adv.    Aog.    1 7, 

Sep.      3.     Ingot.     C'al Aug.  17 

Sep.     4.     Columbus,   O Aug.  10 

Sep.     4.     Glasgow,     Mont.     Aug.  17 

Sep.     9.     Plaqnemine,   La.    Aug.  10 

8f^  30.     Santiago,  Chile   Jul.    13 

PAVING  AND  ROAD  MAKINQ. 

Aug.  19.     New   York,  N.   Y Aug.  lO. 

Aug.  30.     Oeveland.  O Jul.    37 

Aug.  30.     Sandusky,   O Aug.  10 

Aug.  30.     Wooddin    Lake,    N.    J Aug.  10 

Ang.  ao.     Dundee,  Mich.    Adv.   Aug.   10 Aug.  10 

Ang.  30.  Bayonne,    N.   J.     Adv.   Aug.    17 Aug.  17 

Aog.  30.     Downers  Grove,   IlL    Aug.  17 

Ang.  30.     Cedar    Rapids,    la Aug.  1 7 

Ang.  30.     Wildwood.     N.     J..,. Aug.  17 

Aog.  30.     FaHon,    Mo ; Aug.  i; 

Aug.    31.     Aberdeen.   Wash JuL    37 

Aog.  31.     Ft.  St    Philip,  La Aug.    3 

Aug.  31.     Brooklyn,  N.  Y Aug.  10 

Aug.  21.     Carrollton.    O.     Aug.  10 

Ang.  21.     Heiapatead,  N.  Y.   Aug.  17 

Aug.  31.     Iowa    Ctv.    la Aug.  17 

Aug.  22.     Ashland,   wis.    Aug.    3 

At*.  32.     New    York,    N.    Y.    Ang.  10 

Aug.  32.     Newark,  O Aug.    3 

Aug.  23.     Guthrie.    Okla Aug.  17 

Ang.  22.     Marysville,    CaL     Aug.  17 

Adv.    Aug.    1 7. 

Aog.  33.     Mt.   Gilead,  O Aog.  10 

Aog  33.     Tanesville,    Wis.     Aog.  10 

Aog.  23.     Ivtna,  N.  J Aog.  to 

Ang.  23.     Valparaiso,     Ind. Aug.  17 

AoK.  33.     Dillonvale,    O Aug.  17 

Ang.  23.     Reading.     Pa Aug.  17 

Ang.  34.     Whipple  Barradrs,  Aric  Aug.    3 

Aiv.  34.     Terre    Hante.    Ind.     Aug.  17 

Aug.  24.     Oshkosh,    Wis. ^ Aug.  17 

Aog.  26.     Ft.  Washington.  Md. Aug.    ] 

Ang.  2«.     Tack«onviIlr     Fla.    Aog.  10 

Aog.2«.     Pittsburg.    Pa.    Aog.  10 

Aug.  37.     Petisacola.    Fla.    Jul.    37 

Adv.    Jot.    27    to    Ang.    17. 

Ang.  39.  Smelhport.   Pa.     Adv.  Aug.    10,   17.... Aug.  10 

Aog.    .10.     Marshfield,  Mo Aug.    3 

Aug.  30.     Richmond.     Ind.     Ang.  17 

Aog.  30.     Woodsfield,     O Aug.  17 


Ridgway.     Pa ,, Aug.    17 

Elizabeth     City,     N.     C.......^.....  .Aug.  17 

Fond  du  Lac,  Wis.    Aug.  17 

lAeardstown,    111.    Aug.    3 

New   Philadelphia,  O Aug.    3 

Dayton,    O Aug.  10 

St.     Bernard.     O Aug.  17 

1  acksUoro,     Tenn Aug.  1 7 

Lake    Charles,    La Aug.  17 

Adv.     .Aug.     1 7. 

Yorktown,     Va Aug.  17 

Monticello,     Ind Aug.  17 

Albany,     N.     V Aug.  17 

-Adv.    Aug.    17. 

C"anton.   U Aug.  17 

Wilmington,     Del .Aug.    17 

.Adv.    .Aug.     17. 

.Albany,    N.    Y.      Adv.    Aug.     17 Aug.  17 

.Albany,   N.    Y.      Adv.   Aug.    17 Aug.  17 

Bluffton,      Ind Aug.  1 7 

Madison,    Wis. Aug.  17 


POWER  PLANTS,  GAS  AND  ELECTRICITY, 


.Aug. 

,Ti- 

Sep. 

3. 

ben. 

3. 

Sep. 

^■ 

iep. 

^■ 

Sep. 

3- 

Sep. 

.1- 

Sep. 

3- 

Sep. 

3- 

Sep. 

1. 

Sep. 

3- 

Sep. 

3- 

Sep. 

3- 

bep. 

3. 

Sep. 

4- 

bep. 

S- 

Sep. 

6. 

Sep. 

■3- 

Aug.  30. 
.Aug.  30. 
.Vug.  20. 
Aug.  33. 

Aug.  23. 
Aug.  23. 

Aug.  33. 
Aug.  36. 
.Aug.  36. 
Aug.  27. 
Aug.  27. 
Aug.  28. 
.Aug.  29. 
.Aug.  31. 
Sep.     3- 

Sep.  3- 

Sep.  3. 

Sep.  5- 

Sep.  16. 


Aug.  , 
Aug. 

20. 
20. 

Aug. 

30. 

Aug. 

20. 

Aug. 

20. 

Aug. 

30. 

Aug. 

20. 

Aug. 

30. 

Aug. 

30. 

Aug. 

30. 

Aug. 

20. 

Aug. 

30. 

Aug. 

20. 

.Aug. 

20. 

Aug. 

21. 

Aug. 

21. 

Aug. 

21. 

Aug. 

21. 

Aug. 

31. 

Aug. 

21. 

Aug. 

33. 

Aug. 

33. 

Aug. 

22. 

Aug. 

22. 

Aug. 

32. 

Aug. 

22. 

-Aug. 

22. 

Aug. 

22. 

.Aug. 

22. 

-Aug. 

22. 

Aug. 

23. 

Aug. 

23- 

Aug. 

23. 

Aug. 

23- 

.Aug. 

21. 

Aug. 

21. 

Aug. 

24- 

Aug. 

24- 

Aug. 

26. 

Aug. 

26. 

Aug.  26. 

Aug. 

26. 

Aug. 

25. 

Aug. 

26. 

Aug. 

26. 

Aug. 

27- 

Aug. 

27. 

Aug. 

27- 

Aug. 

27. 

Aug. 

28. 

Aug.  28. 

Aug. 

38. 

Aug. 

2K. 

Aug. 

28. 

Aug. 

28. 

Aug. 

38. 

Aug. 

28. 

Aug. 

39. 

Aug. 

39. 

Aug. 

39- 

Aug. 

39. 

Aog. 

29. 

Aug. 

39. 

Aug. 

10. 

Aug. 

II. 

Aug. 

11. 

Aug. 

11. 

Aug. 

11. 

Aog. 

Sep. 

1. 

Hev. 

I. 

Sep. 

2. 

Sep. 

3- 

Sep. 

1. 

Sep. 

1. 

Sep. 

1. 

Sep. 

3. 

ISp. 

3- 

*■ 

Sep, 


Dawson,    Minn Aug.  10 

Washington,    D.    C Aug.  17 

letTerson    City.    Mo .Aug.    17 

Hawaii Aug.    3 

niackwcll's   Island,  N.  Y .Aug.  10 

Panama Aug.  i  o 

Newark,    N.   T Aug.  i  o 

West  Point,  N.  Y.     Adv.  nug.  10,  17.. Aug.  10 

Elkins,    W.    Va » A/.ig.  i|' 

.Arlington,    O Aug.  10 

Trenton,     111 _. Aug.  17 

Indianapolis.     Ind Aug.    17 

San   Francisco,   Cal Aug.    3 

Lebanon,  Pa Jul.    20 

Winnipeg,   Man Jun.  15 

Adv.  Jun.  15  to  Jul.  30. 

Washington,    D.    C Aug.  1 7 

Portland.    Me Aug.    1  7 

Campbellford,   Ont Aug.  10 

Milton,    O Aug.  10 


BUILDINGS. 


Post  office,   Decatur.  Ill Jul.    13 

Add.    to  hospital,   Athens,  O Tul.    27 

School,  Spearfish,  S.  D Jul.    27 

Courthouse,    Lumberton,    N.    C Aug.    3 

School,    Montevallo,  Ala Aug.    3 

Htg.    school,    Ellendale,    N.    D Aug.  10 

Church,    Alton,    la Aug.  10 

School,    Webster    City,    la Aug.  to 

Pub.  bldg.,  Newberry,  Mich Aug.  10 

Htg.  school,  Vermilion,  S.  D Aug.  10 

Bus.    bldg.,     Duluth,    Minn Aug.  17 

Pub.    bldg.,    Middletown,    Conn Aug.  17 

Htg.   Pub.   Bldg.,  Jefferson  City,  Mo...  Aug.    17 

Bank.     Louisville,    Miss Aug.    17 

School,    Ft.    Dodge,    la Aug.  10 

Pub.   bldg.,  Superior,   Wis Aug.  10 

Pub.  bldg.,  New  York,   N.  Y Aug.  10 

Remodeling  hospital,  Sandusky,  O Aug.  10 

School,  Ames,  la Aug.  10 

Court    and    jail,    Nashville,    Tenn Aug.  17 

Post  office  bldg.,  Jackson,  Miss Jul.    20 

School,    Negaunee,    Mich Aug.  to 

Pub.   bldg..   Orient,   O Aug.  10 

Htg.   church     Watertown,  N.  Y Aug.  10 

Pub.  bldg..  Des  Moines,  la ....Aug.  to 

Schools,    Rochester,    N.    Y Aug.  17 

Htg.    pub.    bldg..    Orient,    O Aug.  17 

Church,    Waterford,     Ont Aug.  77 

Court     house,     Casper.     Wyo Aug.    17 

Alter,  to  bus.  bldgs.,  Manitowoc,  Wis.. Aug. '7 

Pub.  bldg.,   Delaware,  O Aug.    3 

School.   Portland,   Me Aug.  10 

Hospital.  Takoraa.   D.   C Aug.  1 7 

Add  to  hospital,  Nstt.  Mil.  Home,  O Aug.  17 

School.     Newark.    N,    J Aug.    17 

Pu,b.    Bldg..    Troy.    N.    Y Aug.   17 

Add.  to  courthouse,   Bismarck,  N.  D...Aug.    3 

Pub,    Bldg.    Trenton.    N.    J Aug,    17 

School,   Republic.   Mich Aug.  10 

School.  Toledo.  O Aug.  10 

Pub.    bldg.,    Milwaukee,    Wis Aug.  to 

Bus.    bldg..   Hinton,   W.   Va Aug.  17 

Church,   Pella,    la Aug.  17 

School.    East   Orange,   N.    T Aug.   17 

.Alfr  to  Pub.   Bldg..  New  York.  N.  Y.Aug.     17 

Post  office,  Trenton,  N.  J Jul.    2) 

Adv.  Jul.  27,  Aug,  ,1. 

Bus.   hldgs..  Grand   junction.   Colo Aug.  10 

Remodeling    court    house,    Murfrcesboro, 

Tenn.     Aug.  1 7 

Court  house,   Sudbury.   Ont Aug,    17 

Courthouse,    Anthony.   Kan Aug.  10 

Pub.   bldg.,  Cleveland.   O Aug.  to 

Hotel,    Ft.    Smith,    Ark Aug.  10 

Tmprov,    armorv.    Portland,    Ore Aug.  to 

Bus.  bldg.,   Cullman,   Ala Aug.  17 

Htg,    prison,    Indianapolis.    Ind Aug.    17 

Pub.    Bldg.,   New   York,   N.    Y Aug.  17 

Pub.    BlHir..    Brooklvn,    N.    Y Aug.   17 

School.    Wahpeton.    N.    D Aug.  to 

Shelter    houses,    Brooklvn.    N.    Y Aug.  17 

Pub.    bldg.,    Peru,    Ind Aug.  10 

Pub.   bldg,.    Long   Island    City,   N.    Y.. Aug.  10 

Residence.    Iowa    Citv.    Ta Aug.  10 

School  plans.  New  Castle,  Pa Aug.  17 

Church,    Delphos.     O Aug.  17 

.School.    Stores.    Conn Aug.    3 

Tail.    William»t«>rt.    Tnd Aug.     3 

C:ourt  hous'e.  Liberal,  Kan Aug.  17 

Bus.    bldg,,    Athens,    O Aug.  17 

Hospital,    Safikatoon.  ~Sask May     4 

Bop    Wdg.,    W>11«    Walla.    W..t.   Anr    >« 

Y.  M.  C.  A.  Mdg..  Taroma,  Wash Aug.    3 

Pub.    bldg..   New    Castle.    Ind Aug.  17 

Post  office  bldg..  Watcrton,  N.  Y Jul.    27 

Adv.  Tnl.  27.  Aug.  I, 

Pub.  bldg..  Bloomfield.  Ind Aug.    3 

Pub.  bldg..  Wa«hiiiirton  Barracks.  D.   CAng.  10 

Add.  to   iail.   BuflFalo.   N.   Y Aug.  10 

School.    St.    George,    S.    C Aug.  17 

Add    to    school.    Cleveland,    O Aug.  17 

Po.t    office   bldg..    Quincy,    Mass JuL    37 

Adv    Tul    27.   Aug.  »- 
School,    Flatldreau,     S.     D Aug.  17 


Sep.  5. 

Sep.  5. 

Sep.  7. 

Sep.  10. 

Sep,  10. 

Sep.  It. 

Sep.  14. 

Sep.  14. 

Sep.  16. 

Sep.  16. 

Sep.  17. 

Sep.  19. 

Sep.  23. 

Sep.  24. 

Sep.  30. 

Sep.  — . 

Oct.  3. 

Oct,  15. 

Dec.  — . 


Pub.   bldg.,   Evansville,   Ind .......Aug.    3 

Add    to    court    house,    Columbia,    S.    C  Aug.  17 

Bldgs.  at  hospital,  Elgin,   111 Aug.  17 

Bus    bldg.,    Elkins,    \V.   Va Aug.  tz 

I'lmbg..  etc.,  post  Bldg,,  Ft.  Bliss,  Tex. Aug.  17 
.Adv.    -Aug.    17.  . 

lail.  Eureka,  Cal • Aug.    3 

I'ub.    bldg.,    Washington,    D.    C Aug.  17 

Pub.    bldg,,    Pensacola,    Fla Aug.  17 

Marine  Hospital,    Buftalo,   N.    Y Aug.    3 

Adv.  Aug,   3,    10.    . 
Marine    hospital,    Pittsburg,   Pa. ...... .Aug.  10 

U.     S.    Mint    bldg.    repairs,    San    Fran- 
cisco,   Cal • Aug.  10 

Post   office,    Muscatine,    la.    .......... .Aug.  to 

Post    office   exten..    Cedar    Rapids.   la... Aug.  10 

Post  office  bldg.,  Hamilton,  O ,,Aug.  17 

Adv.     Aug,     17-         „       ,  .  „  A 

Bus.    bldg.     plans,     Harrisburg,     Pa Aug.    3 

Hotel,    Mew    Orleans.    La Jun.   39 

Court    house   plans.    La   Moure.    N.    D.. Aug.  10 

Court   house  plans,   Dc   Pere,   Wis Aug.  17 

Industrial    plants.    Ft.    William,    Ont... May   11 

Bus.   Bldg.,   Charles  Town,   W.  Va Jun.   15 

Adv.    Jun.    15,    22. 

Court   house   plans,   Pulaski,   Tenn    Jul.    27 

Bus  bldg.,  Markhara,  Tex Aug.    3 

Indus,   plant.,    Cobalt,   Ont Aug.    3 


MISCELLANEOUS. 

Aug.  19.     Riprap,  New  York,  N.  Y Aug.  10 

Aug.  20.     Drain,    Hackensack,    N.    J Aug.   10 

Adv.    Aug.    10. 

Aug.  20.     Wharf,    etc.,    San   Diego,   Cal Jun.  2a 

Adv.   Jun.   23.   29.  „ 

Aug.  20.     Dredging,    McClcUansville,    S.    C Aug    3 

.Adv.     Aug.     3     to     17.     . 

Aug.  20.     Fence  at  post.  Ft.  Ontario,  N.  Y Aug.    3 

Adv.    -Aug,    3    to     17. 

Aug.  20.     Dredging,    Boston,    Mass Aug.    3 

Aug.  20.     Htg.    pub.    bldg.,    Columbus,    O Aug.  to 

Aug.  20.     Ditch    work,    Ivanhoe,    Minn Aug.  17 

Aug.   20.     Wharf.     Mimicoe,     Ont Aug.    1 7 

Aug.  21.     Pier   work.  New  York.  N.   Y Aug,  10 

Aug.  21.     Borings  for  pier,   Baltimore,   Md Aug.  17 

Aug.  22.     Dredging,     Brunswick,     Ga Jul.     27 

Adv.  Jul.   27  to  Aug.   17. 

Aug.  22.     Sanitary   fixtures,   etc.,    Panama Aug.  10 

Aug.  23.     Dredging,    Savannah,    Ga Jul.    27 

Adv.  Jul.   27  to  Aug.    17. 

Aug.   23.     l)redging,l|)swich,    Mass Aug.    17 

Aug.  24.     Wall,  Bremerton.  Wash Jul.     27 

Aug.  24.  El,  Rv,  Dam.  etc.,  Russellville,  Ark.. Aug.  17 
Aug.  26.     h.mbani<ment.    Governor's    Island,    N.    Y. 

H.       Adv.    Jul.    27    to    Aug.     17 Jul.  27 

Aug.  26.     Jettv    wk.,    Jacksonville,     Fla Aug.    3 

Adv.    Aug.    3    to     17.  ' 

Aug.  26.     Timber.    Detroit,    Mich.    Aug.  10 

Aug.  26.     Treat,  iron  for  electric  ducts,  West  Point, 

N.    Y.      Adv.    Aug.     10,    17 Aug.  10 

Aug.  26.     Steel     barges,     Panama     Aug.  17 

Aug.  26.     Grading,   Gt.   Lakes,   N.   Chicago,   111 Aug.  17 

Aug.  26.  Filling  in  Nat.  Soldiers  Home,  Va.  .Aug.  17 
Aug.  26.  Hire  of  dredg.  plant,  Detroit,  Mich.  .Aug,  17 
Aug.  26.     Vacuum     cleaning     system.     New     York. 

N.    Y Aug.  17 

Aug.  27.     Track  wk.,   Cincinnati.  O Aug.    3 

Aug.  27.  Broken  stone,  etc..  New  York,  N.  Y.. Aug,  17 
Aug.  27.     Ex.    to    breaKwater,    Morrell    Sta.,    P.    E. 

I Aug.  17 

Aug.  28.     Dredging  Block  Island,    R.   I Aug.    3 

Adv.    Aug.     3    to     17. 

Aug.  28.     Jetty  work,  Wilmington,  Del Aug.  17 

Adv.    Aug.     17. 

Aug.  30.     Dredge,    Philadelphia,    Pa Aug.    3 

Adv.    Aug.    3    to     17. 

Aug.  30.     Rock    excav.,    Portland,    Me Aug.    3 

Adv.    Aug.    3    to     17. 

Aug.  30.     Ice   plant.    Ft.    Dade,    Fla Aug.  10 

Adv.    Aug.    10.  ,      . 

Aug.  30.     Flagstaff,  Ft.  Wood,  N.  Y.  H.,  N.  Y..Aug.  17 
Adv.    Aug.     17. 

Aug,   30.      Sea    wall.    Ft,    St.    Philip.    I.a -Aug.   17 

Aug.  31.     .Tetty    wk.,    Galveston,    Tex -Aug.    3 

Adv.    Aug.    3    to     17. 

Sep.     I.     R.    R.    wk..   Webb   City,   Mo Aug.    3 

Sep.     3.     Wharf    plans,    Gothenburg.    Sweden Ani 

AHv     Aor     ST   ta   M«v    iS. 

Sep.     2.     Dredging.   Tacoma,   Wash Aug.  17 

Sep.     2.     Repair  dykes,   eic,    New   York,   N.   Y.. Aug.  17 

Adv.    Aug,     17. 
Sep.     3.     Pier   wk,.   Two   Rivers,  Harbors,   Wis,. Aug.  10 
Adv.    Aug.    10    to    17. 

Sep.     3.     Ditch,  Ft.    Snelling,    Minn Aug.  10 

Sep.      3.     Walls,   etc,    Tolief,   HI Aug,   17 

Sep.     4.     Dredging,     Norfolk,     Va Aug.  10 

Adv.    Aug.    10,    17. 

Sep.     4.     Dredging,   Providence.   R.  I Aug.  10 

Adv,    Aug,    to    to    17. 

Sep.     4.     Garb,    disp,,    Baltimore,    Md Aug,  17 

Oct.      5.     Lock    and    dam,    Franklin,    Ark Aug,  10 

Adv,    Aug.    10    to    17. 

Oct.     s.     Lock   and   dam.   Mobile,   Ala Aug.  10 

Adv.    Aug.    10    to    17. 

Sep.     5.     Dredgmg,     Seattle,    Wash Aug.  17 

Sep.       5.      R.    R.    work.    Pensacola,    Fla Aug.    17 

Adv.    .Aug,    17. 

Sep.     7.     Dredging.     Stamford,     Conn Aug.  17 

Adv,    Aug.     17, 

Sep.     7.     Dredgmg,     Washington.     D.     C Aug.  17 

Sep.     7.     Drainage  work.    Little   Rock,   Ark Aug,  ^7 

Adv.    Aug.     17. 

.Sep.     9.     Dredging,  Honolulu,  H.  I Aug,    3 

Adv,   Aug,   3.    10, 

Sep.  10.     Ditch  work,    Siblev,  la Jul.    37 

Adv,  Tul,   2-^  to  Aug,   10. 

Sep.  10.     Kxten,'  to   b'kwafer,    Clevelanfl,   O Aug.  17 

Sep.   10.     Exten.      to     breakwater,     Fairport     Har- 
bor,   O Aug.  17 

Sep.     to.     Dredging,   New   Orleans,   La Aug.  17 

Adv.     Aug.    17. 

Sep.    10.     Breakwater,    Biir   Harbor,    Me Aug.  17 

Adv.     Aug.     17. 

Sep.   II.     Dam.    etc,     Cincinnati,    O Aug,  17 

Adv,    Aug.     17. 

Sen.     IT.     l-'-vcc    wk,.    Bradlev-    Ark .Aug.    17 

Sep.  30.     S»arehlight  outfit,  Washington  Barracks. 

D.    C Aug.    3 

Excav,  and  concrete  wk.,  Ithaca,  N.  Y.Aug.    3 

Adv     Aug.    3. 
Fill,    Rye,   N.    Y Aug,   17 


^' 


CURRENT    NEWS    SUPPLEMENT 

AUGUST  24,  1907. 


DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles  Watren  Hunt,  220  West  S7^^  St.,  New  York. 

Aheric/n  Society  of  Mechanical  Engineers.  Sec- 
retary,  Calvin  W.   Rice,  29  West  39th  St.,   New  York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph  W.  Pope.  29  West  39th  St.,   New  York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond.  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,   Jr.,    Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,  Washington    D.    C. 

Association    of     Engineering    Societies.       Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 
•     American   Society   of  Heating  and  Ventilating  En- 
gineers.     Secretary,   W.   M.    Mackay,    113   Bcekman    St., 
New  York. 

Canadian  Society  op  Civil  Engineers.  Secretary, 
Qement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
TiOM.  Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Ed^ar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretarv.  George  W.  Tillson,  831  Ocean  Ave.,  Brooklyn, 
N.  Y.     Annual  meeting,  Detroit,  Mich.,  Oct.  1-4,    1907. 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H. 

American  Railway  Engineering  and  Maintenance 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,  Charleston,  S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St.,   New    York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.   O.  Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,   J.   L.   Lyle,  39   Cortlandt  St.,   New  York. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint.    Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  Land  Title 
Building,   Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building.    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
Ycrk. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Columbus,  O.  Annual  meeting,  At- 
lantic City.   Sept.    30-Oct.   4,   1907. 


THE       NEW       EMPIRE       BRIDGE      WORKS, 
ELMIRA,   N.  Y. 

The  Empire  Bridge  Co.'s  extensive  improvements  to 
its  plant  at  Elmira,  N.  Y.,  which  have  been  under 
way  since  early  in  1907,  are  progressing  rapidly,  and 
it  is  anticipated  that  the  enlarged  plant  will  be  in  full 
operation  before  the  end  of  the  year.  All  of  the  build- 
ings are  now  well  under  way,  most  of  the  new  machin- 
ery has  been  delivered  and  is  being  installed  as  fast 
as   the   progress   of    the   buildings   will    admit. 

This  plant  is  located  at  Elmira  Heights,  and  when 
completed  will  cover  an  area  of  about  1 5  acres.  It 
is  served  by  the  Erie,  Delaware,  Lackawanna  &  Wes- 
tern and  the  Pennsylvania  roads.  The  property  was 
formerly  known  as  the  North  Shop  of  the  Elmira  Bridge 
Co.,  by  which  it  was  built  in  1895,  and  operated  up  to 
1900,  in  connection  with  an  older  establishment  of 
the  same  kind  located  in  Elmira  proper  and  known  as 
the  South  Shop.  The  property  passed  into  the  hands 
of  the  American  Bridge  Co.  on  its  organization  in  igoo, 
and  was  subsequently  acquired  by  the  present  owners, 
who  for  several  years  have  had  in  contemplation  the 
improvements   now  under  way. 

Operations  have  heretofore  been  conducted  in  a  sin- 
gle 90x400  ft.  building,  while  the  enlarged  plant  con- 
templates not  only  an  extension  to  the  original  build- 
ing, known  as  the  Main  Bridge  Shop,  making  it  215x528 
ft.  in  size,  but  the  construction  of  a  boiler  and  power 
house,  machine  shop,  templet  shop,  and  a  forge  shop. 
All  buildings  are  of  steel  construction,  column  bearing, 
with  brick  curtain  walls,  concrete  foundations,  and  slate 
or   slag    roofs. 

The  present  plant  and  equipment  gives  employment  to 
about  250  men  and  has  an  output  of  about  15,000  tons 
of  steel  bridge  and  building  work  per  annum.  When 
the    enlarged    establishment    is    in     full     operation     more 


than  double  this  number  of  men  will  be  required,  and 
with  the  installation  of  new  machinery,  which  is  all  of 
the  most  modern  type,  together  with  additional  hand- 
ling facilities  for  heavy  material,  the  output  will  be 
quadrupled,  thus  making  one  of  the  largest  and  best 
equipped  producers  of  structural  work  in  the  East  and 
in  this  respect  placing  it  well  towards  the  top  of  the 
list    of  structural    shops   of    the    world. 

Direct  current  at  220  volts  will  be  used  throughout 
the  plant  for  the  operation  of  machinery  and  for  light- 
ing purposes,  each  machine  being  equipped  with  an  in- 
dependent motor.  Enclosed  arc  lamps  of  the  long  flame 
type  will  be  used  for  general  lighting,  with  incandes- 
cent lamps  for  auxiliary  and  individual  lighting,  and 
the  lighting  equipment  will  be  such  as  to  admit  of  opera- 
tion of  the  works  with  equal  facility  by  night  as  by 
day. 

About  two  miles  of  standard  gauge  railroad  track  is 
being  laid  for  switching  purposes,  and  switching  service 
is  performed  by  a  40-ton  private  locomotive.  In  addi- 
tion there  is  also  being  built  about  two  miles  of  narrow- 
gauge  track  throughout  the  plant  for  the  conveyance 
of  material  on  hand  pushed  buggies. 

Two  100-ton  track  scales,  one  at  the  receiving  end' 
of  the  shop  and  the  other  at  the  finishing  end,  will 
record  the  weight  of  all  car  loads  of  raw  material  re- 
ceived and  finished  product  shipped  out. 

The  water  supply  comes  from  a  system  of  wells 
which  have  already  been  sunk,  and  a  purifying  system 
has  been  installed  to  prepare  the  water  for  boiler  pur- 
poses. A  complete  drainage  and  sewerage  system  has 
also  been  provided,  together  with  thoroughly  sanitary 
toilet  equipment. 

Fire  protection  is  afforded  by  a  complete  and  inde- 
pendent system  of  piping  supplied  by  a  pump  of  high 
capacity  capable  of  maintaining  six  i^-in.  streams  at 
a  pressure  of  125  lbs.  The  fire  pump  is  automatic  in 
its  action  and  will  be  kept  under  steam  and  ready  for 
immediate  use  at  all  times.  A  iire  brigade  will  be  or- 
ganized among  the  workmen  in  the  shop,  who  by  fre- 
quent drilling  are  to  be  kept  thoroughly  proficient  in 
the  handling  of  the  fire  fighting  equipment.  An  emer- 
gency hospital,  in  charge  of  a  competent  nurse,  and 
equipped  with  all  necessary  surgical  appliances,  will  be 
maintained  on  the  premises  for  rendering  first  aid  to 
injured  employees. 

The  boiler  house  is  42x90  ft.,  in  which  the  boiler 
plant  consists  of  four  250  h.-p.  water  tube  boilers, 
equipped  with  mechanical  stokers,  damper  regulators  and 
feed  water  regulators,  and  fed  by  two  compound  duplex 
pumps,  each  of  which  is  of  sufficient  capacity  to  supply 
all  boilers.  The  engine-room,  which  is  80x60  ft.  in 
size,  contains  two  300-kw.  generators,  driven  by  hori- 
zontal tandem  compound  condensing  engines,  and  one 
loo-kw,  generator  of  the  same  type,  driven  by  a  verti- 
cal cross  compound  condensing  engine,  two  air  com- 
pressors of  total  capacity  of  3,600  cu.  ft.  per  minute, 
besides  other  minor  engines.  The  entire  width  of  the 
power  house  is  spanned  by  a  20-ton  electric  crane  for 
use  in  the  installation  of  machinery  and  for  subsequent 
handling  of  the  machinery  when  necessary. 

The  machine  shop  building  is  60x240  ft.  Planers, 
slotters,  boring  mills,  heavy  lathes,  and  other  machines 
for  the  execution  of  heavy  work  will  be  installed  in  the 
main  aisle,  which  is  30  ft.  wide,  and  served  by  a  15- 
ton  crane  running  the  entire  length  of  the  shop,  while 
iT-pchine  tools  for  lighter  work  will  occupy  the  15-ft. 
wings  on  either  side,  the  entire  area  of  which  is  cov- 
ered  by   traveling   jib   cranes   of   special   design. 

A  60x240  forge  shop  will  be  devoted  in  part  to  the 
manufacture  of  bolts,  nuts  and  rivets,  and  the  remainder 
of  the  building  to  bending,  forging,  tempering  and  the 
making  of  loop  rods  and  light  eye-bars. 

The  5ox224-ft.  templet  shop  will  be  fitted  with  saws, 
planers,  boring  machines  and  other  wood  working  ma- 
chinery needed  for  templet  and  pattern  making  purposes, 
and  the  basement  of  the  same  building  will  be  used  as 
a  storage  room  for  plant  supplies  and  miscellaneous 
material. 

The  main  bridge  shop  is  215x528  ft.  In  this  build- 
ing will  be  placed  punches,  chord  boring  machines,  drill 
presses,  shears,  rotary  planers,  plate  shears,  reamers,  hy- 
draulic riveters  and  other  machines  necessary  to  the 
handling  of  main  members  of  bridges  and  buildings  of 
the  heaviest  type.  There  will  be  a  system  of  10  and  20- 
ton  cranes  overhead  for  general  service  and  in  addi- 
tion all  small  machines  will  be  served  by  special  jib 
cranes  for  the  handling  of  individual  pieces.  An  ex- 
tension,   measuring    55x80    ft.,    at    the    west    end    of   the 


main    shop    will    provide   space    in    which    to   take   care  of 
detail   material. 

The  receiving  yard,  at  one  end  of  the  main  bridge 
shop  for  the  storage  and  handling  of  raw  material,  and 
the  shipping  yard,  at  the  other  end  of  the  same  build- 
ing, for  loading  and  shipping  the  finished  product,  are 
each  served  by  two  electric  traveling  cranes  on  separate 
runways  600  ft.  long.  The  combined  storage  area  of 
these  two  yards  is  about  225,000  sq.  ft.,  all  of  which 
is  covered  by  skids  to  protect  the  material  from  rust 
by  contact  with  the  ground. 


SEWAGE    DISPOSAL  AT   PHILADELPHIA. 

Director  Stearns  of  the  Department  of  Public  Works 
of  Philadelphia  and  Chief  Geo.  S.  Webster  of  the  Bureau 
of  Surveys  have  recently  visited  Massachusetts  cities 
possessing  sewage-disposal  works,  as  a  preliminary  meas- 
ure to  the  organization  of  a  division  of  the  Bureau  of 
Surveys,  which  shall  have  charge  of  the  preparation  of 
plans.  An  appropriation  of  $7,500  was  made  by  Coun- 
cils for  the  services  of  an  expert  in  the  preliminary  work 
of  this  year.  The  general  plan  will  be  intrusted  to  a 
commission. 

For  the  protection  of  the  health  of  people  of  the  State 
Dr.  Samuel  G.  Dixon,  State  Commissioner  of  Health, 
obtained  the  passage  of  a  bill  in  the  last  Legislature 
requiring  all  cities  and  towns  in  the  State  to  make 
preparations  for  the  scientific  disposal  of  sewage.  The 
time  allowed  was  left  to  the  discretion  of  the  commis- 
sioner of  health.  In  the  case  of  Philadelphia  it  was 
agreed  that  five  years  would  be  plenty  of  time  in  which 
to  make  the  plans  and  decide  upon  the  system  to  be 
adopted. 

This  agreement  was  put  in  the  form  of  an  ordinance, 
carrying  with  it  an  appropriation  for  some  preliminary 
vfrork.  While  five  years  is  allowed  for  the  completion 
of  the  plan,  the  city  must  show  to  the  State  Commissioner 
each  year  that  it  is  making  progress.  The  bill  was  passed 
last  spring,  but  the  Department  of  Public  Works  has  not 
taken  up  the  work  until  now. 


LARGE   GAS   ENGINES. 

The  accompanying  illustration  shows  the  type  of  gas 
engine  now  being  built  by  AUis-Chalmers  Co.,  Milwaukee, 
for  the  power  house  of  the  Indiana  Steel  Co.'s  new 
works  at  Gary,   Ind.,  and  for  other  large  installations. 

These  engines  have  the  largest  cylinder  diameter  of 
any  gas  engine  yet  built  in  this  country,  the  sizes  being 
44  in.  in  diameter  by  54  in.  stroke.  They  have  the 
same  volumetric  capacity  as  the  engines  built  for  the 
California  Gas  &  Electric  Co.,  which  are  42  in.  in  diam- 
eter by  60  in.  stroke.  An  engine  of  this  size  on  blast- 
furnace gas  of  about  80  to  85  B.  t.  u.  will  give  a  safe 
maximum  horse-power  in  the  neighborhood  of  4,000,  but 
will  work  up  to  approximately  5,000  h.p.  on  the  richer 
gases.  The  valve  gear  is  located  between  the  engines, 
concentrating  the  gear  on  a  twin  tandem  in  a  way  that 
makes  it  convenient  for  the  operating  engineer.  This 
engine,  as  shown,  is  of  the  cut-off  type,  the  quantity  of 
gas  and  the  time  of  admission  both  being  under  the  con- 
trol of  the  regulator.  Allis-Chalmers  Co.  is  building 
thirty-six  units  of  the  size  mentioned.  In  one  power 
house  at  Gary  there  will  be  seventeen  units  of  that  size, 
fifteen  of  which  will  be  connected  to  25-cycle  alternators 
(rated  at  2,000  kw.,  but  which  will,  of  course,  have  large 
overload  capacity),  and  two  will  be  direct-connected  to 
direct-current  generators,  also  of  2,000  kw.  rated  capacity. 
The  power  house  is  approximately  125  ft.  wide  and  1,000 
ft.  long.  Another  power  house  being  built  at  Gary,  of 
the  same  width  and  one-half  this  length,  is  also  to  be 
equipped  with  Allis-Chalmers  units. 

The  weight  of  the  engine  is,  in  round  numbers,  1,500,- 
000  lb.;  the  crank  pins  are  20  in.  in  diameter;  the  shaft 
is  30  in.  in  diameter  in  the  bearing;  and  the  flywheel  is 
23  ft.  in  diameter,  weighing  200,000  lb.  The  speed  of 
this  engine  is  83  J^  r.  p.  m.  The  pistons  "and  rods  are 
water-cooled,  water  being  introduced  at  the  center  and 
flowing  forward  to  a  discharge  in  the  frame  for  the 
front  piston  and  backward  to  a  discharge  in  the  tail 
guide  for  the  rear  piston,  each  piston  having  its  separate 
supply.  For  dismantling  or  for  cleaning,  the  rod  '  is 
made  in  two  parts  joined  at  the  central  slide,  the  rear 
half  going  out  at  the  rear  of  the  engine  and  the  other  half 
going  out  through  the  frame,  which  is  made  open  at  the 
top  for  convenience. 

The  frames  for  this  engine  weigh  approximately  90 
tons  each,  and  one-half  of  each  frame  is  buried  in  the 
foundation,    in    order   to    raise   the    floor   line   to   a    point 
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WitktB  the  put  ytmr  AUis-Chalmen  Co.  hu  taken 
wden  far  thirty-iix  gas  engiiics  of  4.000  h.p.  each,  or 
an  attRC*lc  of  144,000  h-p.,  Iwentjr-five  of  which  arc  to 
be  iasalled  a*  a  part  of  the  mammoth  new  plant  now 
in  comae  of  cmutraction  by  the  Steel  Corporation  at 
Garr,  Indiana;  aeren  for  the  tlomestead  plant  of  the 
Camesie  Steel  Co.,  and  four  in  the  South  Chicago  works 
of  the  Illinois  Steel  Co.  It  will  require  a.joo  cars  to 
Uwtiport  lhc*c  machines  from  the  works  of  the  Mil- 
■aiila*  Camfnj  to  the  diffcicot  plants  of  the  Steel  Cor- 
poeatioo,  where  they  will  be  installed.  The  wide  use  of 
gu  eacine*  by  the  United  Sutes  Steel  Corporation  marks 
■a  iaipanant  step  in  the  progress  of  Aeel  manufacture  in 
this  country,  as  they  are  designed  to  operate  upon  the 
hitherto  "waste"  gas  dcTclopcd  by  the  blast  furnaces; 
tkas  inaugiuatiiig  aa  important  economy  in  steel  |iroduc- 
taoo. 

The  OMJorilr  of  the  Allia-Chalmers  gas  engines  on 
Ofder  will  drive  electric  generators  of  sundard  Allis- 
CkalBcr*  type,  ss-cyde,  3-phas;.  These  machines  are  to 
be  naed  for  generating  the  necessary  power  to  operate 
the  heavy  indnction-motor  driven  rolls,  the  tilting  and 
feed  able*  for  the  various  passes,  the  hot  saws,  hot  and 
cold  pall'tipa,  transfer  tables,  straightening  machines,  and 
cold  saw*,  aad  other  auxiliary  machinery  of  the  mills 
which   arc    aow  ordinarily    operated   by  means   of  steam 


In  addition  to  the  gas-engine-dnven  electrical  units, 
orders  have  also  been  placed  with  the  .Allis-Chalmrrs  Co. 
foe  twelve  gaa^rtven  blowing  engines.  The  tiary  plant 
win  have  eight  blowing  engine*,  and  the  Homestead  plant 


Mr.  W.  .\.  Creek  has  ba^n  appointed  county  surveyor 
of  Cedar  County,  Missouri,  by  Gov.  Folk,  succeeding 
Mr.  F.  M.  Hackleman,  resigned,  and  Mr.  J.  C.  Smith 
has  been  appointed  county  surv'eyor  of  Crawford  County, 
to  fill  the  vacancy  occasioned  by  the  death  of  Bascom 
O.    Butt. 

Mr.  David  W.  Ross,  who  has  been  succeeded  as 
purchasing  agent  for  the  Panama  Canal  by  Maj.  Harry 
F.  Hodges,  Cor|>s  of  Engineers,  U.  S.  A.,  is  to  fcecome 
the  managing  director  of  the  Magnus  Metal  Co.,  of 
-N'ew  York,  and  the  Hewitt  Mfg.  Co.,  of  Chicago,  as- 
sociated concerns. 

Dr.  Charles  Stewart  Wurts.  for  twelve  years  vice- 
president  of  the  Cambria  Iron  &  Steel  Co.,  and  a  di- 
rector for  many  years  after  he  ceased  to  be  vice- 
president,  died  Aug.  14.  in  Philadelphia.  He  was  78 
years  old  and  had  not  been  actively  engaged  in  busi- 
ness for  several  years. 

Thomas  .Andrews,  widely  known  for  many  years  for 
his  pioneer  work  in  metallography,  died  some  weeks 
ago  at  his  home  near  Sheffield.  England.  He  was  a 
member  of  a  family  identified  for  many  generations  with 
the  iron  industry,  and  his  well-known  investigations 
were  prompted  by  problems  presented  by  the  behavior 
of  steel    in    service,  particularly    on   railway   rolling  stock. 

Mr.  Wilbur  J.  Watson  has  resigned  as  bridge  engi- 
neer of  the  Osborn  Engineering  Co..  and  has  opened 
offices  in  the  Citizens'  Building,  Cleveland,  Ohio,  as  a 
specialist  in  the  design,  inspection  and  construction  of 
bridges,  buildings  and  special  structures  of  steel  and 
reinforced    concrete.      Mr.    Watson    has    been    associated 


division  to  the  same  office  on  the  Wheeling  division,  and 
has  been  succeeded  in  his  former  office  by  Mr.  J.  B. 
Myers,  assistant  engineer  of  the   Cumberland   division. 

Mr.  F.  B.  Maltby,  who  has  been  connected  with  the 
Panama  Canal  work  as  principal  assistant  engineer  for 
the  past  two  and  one-half  years,  has  resigned  to  be- 
come associated  with  Messrs.  Dodge  &  Day,  engineers 
and  constructors,  of  Philadelphia,  as  chief  engineer. 
Mr.  Maltby  is  a  graduate  of  the  University  of  Illinois, 
with  long  experience  in  railroad  construction,  municipal 
engineering,  and  irrigation,  and  has  been  connected  at 
various  times  with  the  Wisconsin  Central,  Missouri  Pa- 
cific, Great  Western  and  Illinois  Central  roads.  He  had 
charge,  for  the  United  States  Government,  of  all  the 
dredging  operations  in  the  lower  Mississippi  River  and 
designed  and  built  the  lock  and  movable  dam  on  the 
Osage  River  in  Missouri.  Mr.  Maltby  designed  over 
$1,250,000  worth  of  dredging  plant  for  the  Panama 
.Canal  work  and  the  preliminary  plans  and  construction 
work  for  the  Gatun  lock  and  dam  were  under  his  di* 
vection. 


BUSINESS     NOTES. 

The  Stone  &  Webster  Engineering  Corporation,  con- 
structing engineers,  Boston,  have  moved  to  their  own 
building  at    147    Milk   St.,    corner  of   Batterymarch   St. 

Mr.  C.  J.  Connell  has  been  appointed  assistant  seo- 
retary  in.  charge  of  the  Accounting  Department  of  the 
Universal  Portland  Cement  Co.,  Chicle,  and  Mr. 
Frederick   Blanchard   has   been   appointed   credit   manager. 


rOUR-CYCLZ    DOUBLE-ACTING    TWIN    TANDBU    GAS    ENGINE. 


of  the  Carnegie  Steel  Co.  ha*  ordered  the  remaining 
four  units.  Each  blowing  engine  has  a  capacity  of  j,soo 
h.p.,  asd  will  deliver  30,000  cu.  ft.  of  free  air  per  minute 
ftr'"T«  a  pressure  of  18  lb.  per  aqare  inch,  which  is 
ordinarily  the  maximum.  All  of  the  ga*-driven  blowing 
porchssed  by  the  steel  company's  plants  will  be 
with  "slick"  type  blowing  tubs,  the  American 
patent  riskl*  oovering  which  are  owned  by  Allis-Chalmen 
Company. 


PERSONAL    NOTES. 

G.  C.  Hewitt,  a  conaulting  mining  engineer,  of  Colo- 
rado Sprinc*,  Colo.,  died  at  bit  home  in  that  city  Aug. 
ij.  aged  54  year*- 

McMrt.  Elvin  J-  Becker.  A.  L.  Northrop  and  Elmer 
C.  Lavtoo  have  been  appointed  aatistant  engineers  on 
dM  New  York  Sutc   EogiBeer't  fUff. 

Dr.  Rodolph  Hcring,  of  the  £nn  o£  Hering  k  Fuller, 
cooMUtiiif  engincen.  New  York  Qty,  baa  been  retained 
by  the  city  of  Milwaukee  to  refomnteod  a  method  of 
dMpoaa]  for  Cbc  garbage  of  that  city. 

Mr.  C.  C  Deio.  engineer  of  maintenance  of  way  of 
tbe  CUcaco  ft  Alton  It  R..  at  Kansas  City»  Mo.,  hat 
been  tranafcrred  to  Btoomington,  111.,  in  tbe  tame  ca- 
pacity, aucceading  Mr,  W.   B.  Causey,  promoted. 

Mr.  John  S.  Freeman,  of  Providence,  R.  I.,  haa  been 
retained  by  tbe  New  York  State  Water  Supply  Conunia- 
non  to  direct  tbe  inve«ti|ration  of  the  water  power  rC' 
flourcet  of  tbe  Sutc  ordered  by  tly  Fuller  Act  of  thit 
yeaf. 

Prof.  U  G.  Carpenter,  of  Fort  Collina,  Colo.,  has 
been  retained  by  the  proviocial  gorersment  of  Hritiah 
Columbia  to  investigate  various  engineering  problems, 
particularly  those  intended  to  furnish  relief  from  diffi- 
culties doc  to  existing  water  conditions. 


with  the  Osborn  Engineering  Co.  since  1898  and  has  had 
wide  experience  in  the  sort  of  work  which  he  will  make 
his    specialty. 

The  United  States  Civil  Service  Commission  will  hold 
examinations  in  the  large  cities  of  the  country  on  the 
dates  indicated,  of  candidates  for  positions  as  follows: 
Nautical  expert  in  the  Hydrographic  OflScc  of  the  Navy 
Department.  Sept.  18;  computer.  Naval  Observatory, 
Washington,  D.  C,  Sept.  11-12;  mechanical  draftsman 
in  the  office  of  the  Chief  of  Ordnance,  War  Department, 
Sept.  1819-20;  chemist  qualified  as  cement  tester,  for 
duty  in  tbe  Reclamation  Service,  Sept.   18. 

Maj.  Lansing  H.  Heach,  Corps  of  Engineers,  U.  S.  A., 
on  duty  at  the  Infantry  and  Cavalry  School  and  Staff 
College,  Fort  Leavenworth.  Kan.,  as  assistant  command- 
ant and  instructor  of  engineering,  has  been  ordered  to 
Jacksonville,  Fla.,  to  relieve  Maj.  Francis  R.  Shunk,  in 
charge  of  defensive  works  on  the  east  coast  of  Florida 
and  river  and  harbor  work  in  that  vicinity.  Maj. 
Shunk  has  been  ordered  to  St.  Paul,  Minn.,  to  relieve 
Capt.  Edward  H.  Schulz,  in  temporary  charge  of  the 
improvement  to  the  Mississippi  River  between  St.  Paul 
and  Minneapolis,  and  in  charge  of  improvements  on  the 
Missouri   River. 

Mr.  A.  W.  Thompson,  superintendent  of  the  Wheel- 
ing division  of  the  Baltimore  &  Ohio  R.  R.,  has  been 
promoted  to  be  chief  engineer  of  maintenance  of  way 
with  headquarters  at  Baltimore,  succeeding  Mr.  J.  B. 
Dickson,  who  has  resigned  to  become  assistant  general 
manager  of  the  Erie  R.  R.  Mr.  Thompson  will  be  suc- 
ceeded at  Wheeling  by  Mr.  O.  Rickcrt,  division  engi- 
neer of  tbe  Monongahela  division,  who  in  turn  will  be 
succeeded  by  Mr.  W.  C.  Barrett,  now  division  engineer 
of  the  Wheeling  division.  Mr.  F.  J.  Batchdler  has  been 
transferred    from    division    engineer    of    the    Shenandoah 


The  general  offices  of  the  Pittsburgh  Bridge  &  Iron 
Works,  have  been  moved  to  the  plant  in  Rochester,  Pa. 

On  account  of  the  increased  business  of  the  Dayton 
Pneumatic  Tool  Co.,  in  the  Buffalo  district,  an  agency 
has  been  established  with  Root,  Neal  &  Co.,  178-180 
Main  St.,  Buffalo,  N.  Y.  The  latter  concern  will 
carry  in  stock  a  complete  line  of  Dayton  and  Green 
pneumatic  hammers  as  well  as  repair  parts  and  acces- 
sories. 

On  account  of  the  large  sales  of  vises  to  the  U.  S. 
Government  by  the  Pittsburgh  Automatic  Vise  &  Tool 
Co.,  Mr.  H.  M.  Kearns  has  been  appointed  special  Gov- 
ernment   representative    by    the    company. 

The  Ambursen  Hydraulic  Construction  Co.,  Boston, 
Mass.,  is  building  two  dams,  respectively  30x150  ft.  and 
27x250  ft.,  for  the  Grass  River  Paper  Go.,  at  Pyrites, 
N.    Y. 


Special  catalogue  No.  4  of  the  Tiffin  Wagon  Co., 
Tiffin,  O.,  is  devoted  to  illustrations  and  descriptions  of 
the  many  different  types  of  dumping  and  contractors' 
wagons  made  by  the  company.  Specifications  are  given 
of  bottom  dump  wagons  with  capacities  from  1 54  to  2}i 
cu.  yd.,  four-bucket  steel  dumping  wagons,  wooden  con- 
tractors* carts,  and  two-wheeled  steel-bucket  carts  for 
garbage  removal  and  quarry  use.  The  steel  bucket  wagons, 
designed  for  hauling  stone,  gravel,  dirt  and  ashes,  have 
four  steel  buckets  with  round  bottoms  pivoted  about  354 
ft.  above  the  ground,  and  are  dumped  by  inverting  the 
buckets.  The  two-wheeled  round-bottom  steel  bucket 
carts,  built  in  capacities  from  i  to  1^4  c"-  yd.,  have  the 
bucket  hung  between  the  wheels,  are  very  low  and  have 
no  axle. 
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WATER. 

Notes   Arranged    Alphabetically   by   States. 

Beebe,  Ark. — See  "Power  Plants,  Gas  and  Electricity." 

Monrovia,  Cat. — The  City  Council  is  reported  to  have 
approved  the  plans  of  O.  K.  Parker,  of  Los  Angeles,  for 
pumping  plant  for   water  works. 

Los  Angeles,  Co/.— Water  Wks.  Supt.  Wm.  Mulhol- 
land  has  presented  to  the  Bd.  of  Water  Comrs.  a  report 
recommending  improvements  to  the  water  works  to  cost 
about  $480,000,  to  include  the  enlargement  of  the  Buena 
Vista  pumping  plant^  to  cost  about  $65,000;  improving 
pumping  station  at  Crystal  Springs  to  cost  $65,000,  roof- 
ing of  Ivanhoe  and  Bellevlue  reservoir  to  cost  about  $17,- 
000  and  the  purchase  of  5,700  tons  of  pipe. 

Fruita,  Colo. — I.  H.  Whittemore,  City  Clk.,  writes  that 
it  is  proposed  to  construct  a  reservoir  here,  at  a  cost 
of  $25,000.     Engineer,  Fred  Lowenhagen,  of  Fruita.  , 

Tallahassee,  F/a.— The  citizens  are  reported  to  have 
voted  on  Aug.  13  in  favor  of  municipal  ownership  of 
water  works. 

Uillcn,  Ca. — See   "Power  Plants,   Gas  and  Electricity." 

Tifton,  Ga. — The  citizens  are  reported  to  have  voted  to 
issue  $15,000  bonds  to  complete  the  water  works  and 
$15,000   for    sewers. 

Bloomington,  III. — City  Engr.  Chas.  F.  Fautz  is  re- 
ported to  have  completed  his  report  for  20-in.  fire  pro- 
tection water  main,  which  he  estimates  at  $72,600. 

Chicago^  lit. — Bids  will  be  received  until  Aug.  27  by 
the  Bd.  Local  Improv.  (H.  S.  Dietrich,  Pres.)  for  con- 
structing water  service  pipes  in  Greenlake  and  South- 
port   Aves. 

Duquoin,  III. — Press  reports  state  that  bids  will  be 
received  on  Aug.  26  for  the  construction  of  combined 
systeem  of  water  works  and  sewers. 

Lake  Forest,  III. — The  City  Council  is  reported  to  be 
considering  the  construction  of  municipal  water   works. 

Weleetka,  Ind.  Ter. — See  "Power  Plants,  Gas  and 
Electricity." 

Decorah,  la.— It  is  reported  that  bids  will  be  received 
until  Sept.  10  (extension  of  date)  by  the  Bd.  of  Superv. 
at  Decorah,  for  constructing  a  water  system  at  the  poor 
farm  at  Freeport  on  either  the  automatic  ait  pressure 
steel  tank  of  75  bbl.  with  125  lb.  pressure  to  the  inch, 
i2-ft.  steel  wheel,  steel  tower  70  ft.  high  and  pump 
to  complete  the  job,  or  500-bbl.  tank  overhead  system, 
60  ft.  high.     I.   Linnevold,   Co.  Aud. 

Arcadia,   La. — 'The   Town   Council   is  reported   to   have 

selected  an   engineer  to   prepare  plans  and  specifications 

for    water    works.       When    completed  the    question    of 
constructing  same  will  be  voted  upon. 

'Pittsfield,  Mass.— This  city  through  its  Bd.  of  Water 
Comrs.  has  contracted  with  the  Ambursen  Hydraulic  Con- 
struction Co.  of  Boston,  for  a  r&servoir  dam  on  Ashley 
Brook  to  create  additional  water  supply.  The  dam  is 
on  a  gravel  foundation,  the  general  dimensions  being  32 
ft.  in  height  by  465  ft.  long.  The  designs  are  prepared 
by  the  'contracting  company  ana_  the  work  will  be  exe- 
cuted under  the  general  supervision  of  Arthur  B.  Farn- 
ham.  City  Engr. 

*Lo-well,  Mass. — The  Holly  Pump  Co.  is  reported  to 
have  secured  the  contract  on  Aug.  12  for  installing  a 
pump  for  $26,900. 

Escanaba  Mich.- — The  Escanaba  Water  Co.  (Geo.  L. 
Weaver,  Pres.)  is  reported  to  be  preparing  to  construct 
a   filter   plant. 

Crosse  Pointe  Farms,  Mich. — Bids  will  be  received 
until  Aug.  31  at  the  office  of  J.  G.  Armstrong,  Village 
Clk.,  for  furnishing  and  laying  about  2^  miles  6,  8  and 
lo-in.  c.  i.  water  pipes,  together  with  33  fire  hydrants, 
and  all  valves,  specials  and  details  complete. 

Latvian,  Mich. — The  National  Constr.  Co.,  of  South 
Bend,  Ind.,  will  have  charge  of  the  construction  of 
water  works  for  Lawton,  to  cost  about  $11,000. 

Stambaugh,  Mich. — Bids  will  be  received  until  Sept.  9 
by  the  Village  Council  for  improving  the  water  works,  as 
advertised  in  The  Engineering  Record. 

Grand  Rapids,  .Aich. — Consulting  Engr.  Alvord  of 
Chicago,  111.,  has  presented  to  the  Lake  Michigan  Water 
Comn.  a  preliminary  report  on  the  installation  of  the 
Lake  Michigan  water  plant,  with  a  daily  capacity  of  25,- 
000,000  gal.,  which  he  estimates  will  cost  $2,470,000. 
L.  W.  Anderson  is  City  Engr. 

Cokato,  Minn. — The  citizens  are  reported  to  have  voted 
to  construct  water  works. 

'Belle  Plaine,  Minn. — W.  D.  Lovell.  of  Minneapolis, 
has  secured  the  contract  for  constructing  water  works, 
including  steel  tower  and  tank  (bids  opened  Aug.  12), 
for  $8,786.     Engineer,  Oscar  Claussen,  of  St.  Paul. 

Seminary,  Miss.  -The  Town  Council  is  reported  to 
have  decided  tb  sink  an  artesian  well,  and  also  install  a 
system  of  water  works. 

Sanders,  Mont. — Bids  will  be  received  until  Aug.  31 
by  the  Sanders  Co-operative  Ditch  Co.  (Dr.  J.  R. 
Thompson,  Secy.)  for  constructing  an  irrigation  ditch, 
to  consist  of  the  excavation  and  placing  an  embankment 
of  about  175,000  cu.  yds.  material.  Henry  Gerharz, 
Engr.,  Billings. 

'Winside,  Neb. — Walter  Gaebler,  Village  Clk.,  writes 
that  the  contract  for  constructing  water  works  (bids 
opened  Aug.  16)  has  been  awarded  to  Sioux  City  Fdrjr. 
&   Machine    Co.,    of   Sioux    City,   la.,    for   $10,000. 

Norfolk,  Neb.- — Bids  will  be  received  until  Aug.  30 
by  Julius  Hulff,  City  Qk.,  for  furnishing  material  and 
constructing  a  water  main  on  a  portion  of  7th  St. 

Kearney,  Neb. — Geo.  E.  Ford,  City  Clk.,  writes  that 
an  ordinance  has  passed  first  reading  in  Council  provid- 


ing   for   the   construction   of   water    works   to    cost    about 
$100,000. 

Wood  River,  Neb. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

"Grand  Island,  Neb. — H.  E.  Clifford,  Citv  Clk.,  writes 
that  the  contract  for  constructing  7  blocks  6-in.  c.  i. 
pipe  water  mains  (bids  opened  July  7)  has  been  awarded 
to  E.  C.  McCashland,  of  Grand  Island,  for  $3,225. 

Belvidcre,  N.  J. — The  City  Council  is  reported  to  have 
granted  the  Buckhorn  Springs  Water  Co.,  a  franchise  to 
furnish  Belvidere  with  water  to  be  brought  from  Scott 
Mountain,  i^  miles  from  city.  Jos.  M.  Rosenberry  and 
Silas  Gibbs  are  reported  to  be  among  the  incorporators. 

Orange,  N.  J. — Press  reports  tstate  that  bids  will  be 
received  on  Sept.  9  for  the  construction  of  reinforced 
reservoir,   gate-house,   etc.,   at   West   Orange. 

Paulsboro,  N.  /.—Bids  will  be  received  until  .\ug.  29 
by  Chas.  M.  Gwilliam,  Boro.  Clk.,  for  $46,000  water 
bonds. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  John  H. 
O'Brien,  Comr.  Water  Supply,  Gas  and  Electricity,  New 
York  City,  until  Aug.  28,  for  furnishing,  delivering  and 
laying  water  mains  and  removing  existing  water  mains 
in  Bedford,  Clinton,  Greenpoint,  Harrison,  Johnson,  Man- 
hattan, Meserole  and  Nassau  Aves.;  Humboldt,  Keap, 
Lorimer,  Meserole,  Oakland,  Provost,  Scholes,  Water- 
bury  and  White  Sts.,  and  in  Delmonico  PI.,  E'oro.  Brook- 
lyn. 

New  York,  N.  K.— Bids  will  be  received  by  the  Park 
Bd.  (Moses  Herrman.  Pres.)  until  Aug.  29,  for  furnish- 
ing, delivering  and  laying  c.  i.  water  pipe  and  appur- 
tenances in  the  Harlem  River  driveway,  bet.  r55th  and 
177th   Sts. 

Rome,  N.  Y. — The  State  Water  Supply  Comn.  is  re- 
ported to  have  granted  permission  to  the  city  of  Rome 
to  procure  a  new  system  of  water  from  Fish  Creek  for 
a  gravity  system. 

Sfencerport,  N.  K.— Dr.  H.  M.  Roberts,  P.  F.  Cole- 
man _  and  W.  H.  Link,  of  Herkimer,  are  reported  to  have 
petitioned  the  Village  Trus.  for  a  franchise  for  water 
works   and   sewers. 

Rocky  Mount,  N.  C. — See  "Power  Plants,  Gas  and 
Electricity." 

Grand  Forks,  N.  D. — Bids  will  be  received  until  Aug. 
30  by  W.  V.  O'Connor,  City  Aud.,  for  constructing  a 
water  main  in   8th   St  and  lone  Ave. 

Columbus,  O. — Bids  will  be  received  until  Aug.  30 
by  the  Bd.  Pub.  Service  (E.  F.  McGuire,  Secy.)  for 
laying  c.  i.  force  mains  in  Dublin  Pike,  Dublin  Ave. 
and  Spring  St.,  Franklin  Township  and  in  the  city  of 
Columbus;  as  per  contract  No.  17,  requiring  about  2,420 
tons  c.  i.  pipe,  11,000  lbs.  iron  castings,  26  gate  valves, 
varying  in.  size  from  3-in.  to  36-in.  130  tons  bell ,  and 
spigot  *special  castings,  4  tons  flange  special  castings, 
7,500  lbs.  twisted  steel  rods,  2,200  cu.  yds.  macadam, 
2,500  lbs.  manhole  steps  and  tie  rods,  etc.  Henry  Maetzel 
Ch.    Engr.,   Bd.   Pub.    Service. 

Hamilton,  O. — Bids  were  opened  on  Aug.  13  'by  the 
Bd.  of  Pub.  Service  as  follows:  (Engineers  John  W.  Hill 
&  Sons,  First  Natl.  Bank  BUg.  Cincinnati):  The  Press 
ler  Prospecting  &  Eng,  Co.,  Cincinnati,  20  sand  pumping 
wells,  ea,.  $35;  driving  8-in.  wells,  $4.50  per  ft;  1,343-3 
cu.  yds.  trench  excav.,  $1.10  and  106.5  tons  pipe-laying, 
24-in.,  $10.  Dravo-Doyle  &  Co.,  Pittsburg.  Pa.,  2  cen- 
trifugal pumps,  ea.,  $3,7/0;  2  A.  C.  motors,  ea.,_  $2,800 
and  one  T,ooo-ft.  pole  line,  $1,250.  D.  R.  F.  Dimmick, 
Cincinnati,  6,000  lbs.  specials,  4^^  cts. ;  98  tons  24-in.  c.  i. 
pipe,  $33.50  and  11,000  lbs.  H.  &  S.  specials,  3j4  cts.; 
1,343.3  cu.  yds.  trench  excav..  80  cts.  and  106.5  tons  pipe- 
laying  24-in.,  $12.  W.  H.  Louthan,  Hamilton,  670  cu. 
yds.  excav.  pump  pit,  $2.50;  220.3  cu.  yds.  concrete  pump 
pit.  $11;  126.6  cu.  yds.  puddle  pump  pit,  $2;  i  super- 
structure pump  pit,  $1,0-0:.  13,000  lbs.,  structural  steel 
pumn  pit,  3  ^  cts. ;  i  steel  door  pump  pit,  $40 ;  2  4  m.  g. 
d.  centrifugal  pumps,  $2,000;  2  loo-h.-p.  A.  C.  motors, 
$2,695,    3nd   1    i,ooo-ft.   pole   line,    $1,050. 

Elm-ore,  O. — E.  Jaiger,  City  Qk.,  writes  that  it  is  pro- 
posed to  construct  water  works  at  a  cost  of  $25,000.  En- 
gineer, Geo.  Harrop,  of  South  Bend,  Ind. 

New  Carlisle,  O. — The  question  of  constructing  water 
works  is  reported   under   consideration   here. 

Oklahoma  City,  Okla. — Bids,  will  be  received  by  W.  C. 
Burke.  City  Engr.,  until  Aug.  31  for  installing  a  water 
softening  plant  of  50,000  gal.  daily  capacity  at  the  city 
water  works  pumping  station,  as  advertised  in  The  Engi- 
neering Record. 

Enid,  Okla. — An  election  will  soon  be  held  to  vote  on 
issuing  $285,000  bonds  for  sewers,  $10,000  for  septic 
tanks  and    $15,000    for  water  works  extension, 

Shawnee,  Okla. — The  City  Council  is  reported  to  have 
decided  to  improve  the  water  system. 

Cori-allis,  Ore. — See  "Power  Plants,  Gas  and  Elec- 
tricity" 

'Steelion,  Pa. — The  following  are  reported  to  be  the 
totals  of  bids  opened  on  Aug.  6  by  Boro.  Council  for  the 
construction  of  a  filter  plant:  Lea  Constr.  Co.,  of  New 
York,  N.  Y.,  $80,482.;  Coder  &  Miller,  of  Harrisburg, 
$89,583;  Hunting  Constr.  Co.,  of  Flushing,  N.  Y.,  $71,553 
(awarded   contract). 

Pawtucket,  R.  I. — The  following  are  reported  to  be  the 
bids  opened  on  Aug.  15  for  the  construction  of  new 
pumping  station;  Wilmarth  &  McKillop,  $42,120;  F.  G. 
Rowley  Co.,  $45,000;  Cruise  &  Simley,  $46,391;  Robt. 
Wilson,  $49,950,   and  H.   F.  Ross  Co.,  $64,300. 

McEwen,  Tenn.- — Plans  are  reported  to  have  been 
completed   for   water   works. 

Marion,  Tex. — The  City  Council  is  reported  to  be  con- 
sidering the  question  of  establishing  water  works. 

Berclair,  Tex. — C.  B.  Lucas  is  reported  interested  in 
the    construction    of    water    works. 

Temple,  Tex. — The  Citizens  Com.  is  stated  to  have 
recommended    to    City   Council    that  -an   election   be   held 


•  Items   marked  thus  give  the  names  of  parties  awarded   contracts. 


to  vote   on   issuing   $150,000    bonds    for   the   construction 
of  water  works. 

Pressor,  Wash. — The  City  Council  is  reported  to  have 
appropriated  $10,000  for  a  deep  well. 

Winnipeg,  Man. — See  "Public  Buildings." 

SEWERAGE  AND  SEWAGE  DISPOSAL. 

Notes   Arranged   Alphabetically   by   States. 

'Douglas,  Ariz. — The  City  Clerk  writes  that  the  Me- 
Quatters  Plumbing  &  Machinery  Co.  is  now  completing 
the  sewerage  system,  which  will  cost  about  $75,000.  En- 
gineer. F.  H.  Olmstead,  of  Los  Angeles,  Cal. 

'Arkadelphia.  Ark. — Robinson  Bros.,  of  Pine  Bluff, 
are  reported  to  have  secured  the  contract  for  the  con- 
struction of  the  45,280  ft.  of  clay  pipe  sewers  opened 
by  the  Comrs.  of  Sewer  District  No.    1    on  .\ug.    15    for 

$28,362. 

'Camden,  Ark. — B.  C.  Pouncey,  of  Helena,  is  reported 
to  have  secured  the  contract  for  constructing  10,000  ft 
of  sewers  in  Dist.  2    (bids  opned  Aug.    15),  for  $6,200. 

Lodi,  Cal. — It  is  reported  that  plans  and  estimates  are 
beine  prepared  for  a  sewerage  system. 

Colusa,  Cal. — The  Town  Trus.  are  reported  to  be 
considering  the  question  of  constructing  a  sewerage 
system. 

'Denver  Colo.— Moses  Hallett,  Trus.  of  the  Estate  of 
u°'  u  •  Clayton,  Room  31,  Clayton  Blk.,  Denver,  writes 
'nat  the  contract  for  furnishing  material  and  constructing 
the  Clayton  College  pipe  line  comprising  about  4  miles 
of  vitr.  clay  pipe  and  steel  pipe  with  manholes  and  other 
appurtenances  according  to  plans  of  Peter  O'Brien,  Nassau 
Blk.,  Denver,  has  been  awarded  to  the  Gaffy  &  Keefe 
Constr.   Co.,  of  Denver,  for  $52,000. 

Golden.  Colo. — The  Council  is  reported  to  have  passed 
an  ordinance  creating  sanitary  sewer  Dist.  No.  i  com- 
prising all  the  city  south  of  Clear  Creek;  probable  cost 
of  proposed  sewers,  $25,000. 

'Gainesville,  Fla. — This  city  on  Aug.  10  awarded  con- 
tract for  6  miles  of  4-in.  house  branches  to  F.  H.  Bee- 
mann,    of   Gainesville,  'at   about  $19,000. 

Tifton,   Ga. — See   "Water." 

Duquoin,    III. — See    "Water." 

Springfield,  ///.—Bids  will  probably  be  called  for  in 
about  60  days  for  a  sewer  to  drain  southeastern  part  of 
city,  to  be  5,000  ft.  long  of  which  2,500  ft.  will  be  6-ft. 
brick  and  2,500  ft.  of  4-ft.  brick;  estimated  cost,  $35,000. 

Carlinville,  III. — The  Council  is  reported  to  have 
adopted  an  ordinance  providing  for  the  construction  of 
sewers. 

'South  Bend,  Ind.— Staples  &  -Ackerman,  of  South 
Heiid,  are  reported  to  have  secured  the  contract  for  con- 
structing the  Emerson   St.  pipe  sewer  for  $4,500. 

Indianapolis,  Ind. — Bids  will  be  received  until  AuB. 
28  by  the  Bd.  Pub.  Wks.  Uos.  T.  Elliott,  Pres.)  for 
constructing  a  pipe  sewer,  varying  in  size  from  15  to 
i8-in.    in   a   portion   of    Central   Ave. 

Peru,  Ind.— It  is  stated  that  bids  will  be  received  until 
Aug.  27  by  the  Common  Council  for  constructing  4,000 
ft.  of  lo-in.  vitrified  tile  sewer.     Wm.  O'Hara,  City  Clk. 

Columbus,  Ind.— It  is  stated  that  bids  will  be  received 
until  Sept.  3  by  Lawrence  F.  Orr,  City  Clk.,  for  0,838 
ft.    of    mam    and    lateral    sewers.      W.    H.    Rights,    City 

Independence,  Kan.— J.  D.  Kramer,  City  Clk.,  writes 
that  the  question  of  constructing  sewers  on  the  west  side 
of  city  IS  being  considered,  but  nothing  definite  yet  done. 
W.  F.  Keller,   Ciy  Engr. 

'Westfield,  Mass.—Oien  E.   Parks,  Town  Engr.,  writes' 
that    the    contract   for   constructing   sewers    (bids   opened 
-^ug.  3)  has  been  awarded  to  Daniel  A.  Dorey,  of  mtick 
'or   $3,300. 

Gardner,  Mass. — The  citizens  are  reported  to  have 
voted  Aug.  7  to  appropriate  $15,000  for  the  construction 
and  extension  of  the  sewerage  system  and  sewage  dis- 
posal plant. 

Springfield,  Mass. — The  Com.  on  Sewers  and  Drains 
IS  reported  to  have  decided  to  recommend  the  con- 
struction of  sewers  in  Carew  and  Armory  Sts.,  to  cost 
about  $20,000  and  on  Long  Hill  St,  at  a  cost  of  $6,700. 

'Howell,  Mich.— The  Trustees  of  the  State  Sanitarium 
for  iuberculosis  at  Howell,  will  build  a  sewage  dsiposal 
plant.  Contractor  Chas.  G.  Jewett,  of  Howell.  Consultinn 
Engineer;   Burton  J.  Ashley,  6515  Normal  Ave.,   Chicago, 

Iron  River,  Mich. — All  bids  opened  on  .'Vug.  7  by  Vil- 
lage Council  for  the  construction  of  sewers  in  Main 
Dist.  No.  I  are  reported  to  have  been  rejected,  being 
too  high,  and  it  is  said  that  new  bids  will  not  be  called 
for  again  until  the  spring.  Chas.  A.  Otto,  Village 
<}  '-aH^'^f^h  F-  9-  Bradbury  and  G.  P.  Shute,  85 
No.  High  St.,  Columbus,  O. 

'Morris,  Minn.— Tanner  Bros.,  of  Minneapolis,  are 
reported  to  have  secured  the  contract  for  additional 
sewers  in  Morris  for   $7,000. 

Bozeman,  Mont. — Harry  A;  Bolinger,  City  Clk.,  writes 
that  bids  will  be  received  on  Sept  5  for  the  construction 
of  pipe  sewers,  to  cost  about  $36,000.  C.  M.  Thorpe,  City 
Engr. 

Billings,  Mon<.— Plans  are  being  prepared  for  a  main 
sewer  to  consist  of  12.  15,  18  and  21-in.  pipe,  and  3  500 
lin.  ft.  concrete  culvert  8  ft.  wide  and  5  ft.  high'  esti- 
mated cost,  $87,000.     Henry  Gerharz,  City  Engr.      ' 

Butte,  Men/.- About  $15,000  will  be  expended  for  con- 
crete sewers,  plain  or  reinforced.  Alex.  Leggat.  Citv 
Engr.     M.  A.  Berger,  City  Clk.  *"    '         ' 

Joplin,  Mo. — Plans  are  reported  to  be  on  file  at  the 
office  of  the  City  Engr.,  for  new  storm  sewer,  which 
will  cost  about  $606,213,  and  take  about  10  years  to 
construct.  The  work  is  divided  into  7  districts,  namely 
I  to  7.  The  work  will  all  be  let  by  contract.  The  • 
cost  of  the  different  divisions  of  the  sewers,  according 
to  the  estimates  of  the  engineers,  will  be:  Joplin  main 
$120,796;  Joplm  St.  main,  $24,679;  Kentucky  Ave.  mains 
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9i4-J9$;  irt^  ^t.  Buas,  $i6,4ji,  «i  luuw  Branch  m>in, 
S]S-^7:  Cratrml  main.  $i6a.>7i;  northwest  mains.  t>8,- 
Ma;  W.  loeliB  nains,  $^0,134;  Smelter  HUl  mains, 
$i^.i5<:  utTtiiaa  St.  maiaa,  OIiMS.  utd  Broadway 
maiai      $l>,78&. 

N  B.  Spillman,  City  Encr..  wrim  that  an  election  will 
be  held  ia  Uw  near  fntnre  to  vote  on  issninc  $600,000 
BOBas  10c  tac  oosdractioB  of  new  atom  aewera. 
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Aibury  FjTk.  .v.  7.— lohn  L.  Coffin,  Supt,  Water  & 
Sewers,  writes  that  the  '  following  are  the  bi.ls  opened 
on  .'Kug.  17  for  furnishing  material  and  laying  about 
i.joo  ft.  13  in  wroughtir.-m  sewer  outlet  pipe,  extending 
seaward  from  tidemark:  Chas.  Ippolito,  Orange,  Jia,ooo; 
I.  Thompson  &  Co.,  .\von.  $io.,<ioo:  Watson  Machine 
Ca.  Paterson.  $7,300:  Merritt  &  Chapman  Co.,  New 
Vork.   N.  Y..  $5,7 j8:  McCay  Eng'g  Co.,   Baltimore,  Md., 


'PtHm.   lU. — John    R.    SMert,   City   Ensr.,  writes  that  the  following  are  the  bids  o|>ened 


writes  that  bids  have  not  yet  been  asked  for  the  con- 
struction of  the  sewer  in  Union  St.  from  No.  renn- 
svlvania  Ave.  to  river;  it  will  he.  of  trick  and  cost 
about    $100,000.      Fred   H.    Gates,    City    Clk. 

McAdoo,  Pa.— The  Boro.  Council  is  reported  to  be  con- 
sidering the  question  of  constructing  a   sewerage  system. 

Reading,    Pn.— The    Citv    Council    on    Aug.    J  2    passed 
ordinances  as   follows:    Providing  for  the   construction   of 
house    sewers    in    Dist.    13.   and    ra.ike    provision    for    im- 
uff     13  bv  the  Bd    of        provement    bonds   to   the    amount    of    $80,000     instead    of 
tf;    («  'independent       Uo.ooo;   providing  for  the  construction  of  house   sewers 


Local  InnnmKiits  for  coaatnxtinc  ie«Yrs:   (a)   E.  R.  Hardin(.  Racine,  Wis.    (awarded    contract):    (fr)    inaepenaent       f""'f;YX'    ';',""",'"7o<;Tof    $100000     instead    of    $160,000 
fmua.CL.   Darenport.    Ia.;    iel    Peoples  Constr.  Co..  Darenport,  la.;  (<f)  Chaa.    W.    O'Neil,   Peoria.     (Informal,   re-       m    Dist.    11,   at    cost    ot    ?i9o,opo,    msieao      i    ».^° .;.... 


10,116  lin.    ft.    t-in. 

i*.67$  Un.   ft.    la-in 

ia.4IS  Kn-  ft.  i5-in...— 

5,165  Sn.  ft.  iS-in 

5.105  Un.    ft:'  ao-in 

Brici  Sfwrrs  (Egg  Skap*d). 

J.495  lin.  ft.  itx37-in . . 

a,3Jo  lin.  ft.   aoxjo-ia. . 

'•555  Kb.  ft.   itxii-in.. 

fao  Kb.  ft.  a4Xj6-in . . 

1.905  lio-  ft-   i6zJ9-in.. 

1,595  Kn.   ft.   38x4a-in.. 

.t JO  lin.  ft-  30X45-in . . 

330  lin.  ft.  33X4S-in . . 

tio  lin.  ft.  34x5 1  -in . . 

Briek  Sewrrj   (Ctrraior). 

330  lin.  ft.  4a-in 

660  tin.  ft.  52-in 

1,504  lin.    ft.   6a-in 

1 35  manholes    

47  flask   tanks 
t4»  I 


$0.56 
.80 
1. 10 
1.50 


s.oo 
3.10 
a.6o 

3-30 

3-50 
3-70 
3.80 
4.00 
S.oo 

6.00 

6.30 

10.00 

43.00 


100  en.  yds.  extra  cxcar. 
Totals    


,00 
00 
400.00 
6.9s 


Jl: 


b 

$0.79^ 

.9654 

r.asH 

'■}9    . 


1.79 J4 

1.76 

I.90M 
3-3854 
3.55H 
3.67  , 
3.95  >4 
4.64, 
4-86  >4 

5.7>M 

8.00 

60.00 

57-50 

•    65-00 

673-00 

8-00 


c 
$0.75 

.98 
1.09 
1-59 
1.99 

3.t9 
3.39 
3-99 
3-25 
3-75 
3-90 
4-05 
4-65 
5.81 

5-99 

8.19 

10.00 

45.00 

50.00 

55.00 

500.00 

9.00 


d 
$0.69 
.89 
1. 18 
1.45 
1.85 

1-7.' 

3.00 
3.35 

3.6s 
3.65 

315 

4.00 
4-SO 
4-75 

4- 50 

6.00 

8-00 

40.00 

41.00 

50.00 

300.00 


»"3.977 


$119,103 


$133,470 


$113,447 


Amr»ra.  Ktb. — A.  O.  Hartquest,  City  Engr,,  writes 
tbat  kids  are  to  be  rcceired  at  once  for  the  proposed 
atwiiaai.  system  to  cost  about  $10,500.  Dennis  Saylor, 
Oty  Ok. 

Ktrfolk.  \'tb. — Separate  bids  wilf  be  received  until 
Ang.  30  by  Jtilios  HnlS.  City  Ok.,  for  famishing 
natcriu  aad  constructing  Dist.  Sewer  No.  i;  main 
sever  on  a  portion  of  ist  St.,  taking  up  and  replacing 
tkc  main  sewer  pipf^  at  the  mouth  of  the  main  sewer 
witac  saac  enters  into  the   Elkhom  Rirer. 

Pairview,  N.  J. — The  citiiens  are  reported  to  haTC 
voted  to  constmct  a  sewerage  system;  the  estimated  cost 
of  main  trunk  and  main  lateral  will  be  about  $195,000. 

'PUnnHttd.  N.  7.— Andrew  J.  C;avett.  City  Surveyor, 
writes  tbat  T-  Foster  Callahan,  of  Elizabeth,  has  secured 
tbe  eoatract  for  constructing  sanitary  sewers  (bids 
opened  Aug.  5)  at  the  following  hid:  1,151  lin-  ft.  8-in. 
sewer,  tiader  6  ft.  deep,  48  cts. :  11.860  lin.  ft.  Sin. 
sewer.  6  to  8  ft.  deep.  55  cts.;  5.753  Hn.  ft.  8-in.  sewer, 
•  .to  le  ft  deep,  64  cts.;  1,463  Un.  ft  8-in.  sew^r,  10  to 
»3  ft  deep.  70  cts. ;  430  lin.  ft  lo-in.  sewer,  under  6  ft 
deep.  57.5  cts.;  <t<  lin.  ft  lo-in.  sewer.  6  to  8  ft.  deep, 
64  cts.;  743  lin.  ft  lo-in.  sewer,  8  to  10  ft.  deep,  75  cts.; 
Kn.   ft    lo-in-  sewer,   10  to    13    ft.   deep,   83   ets-;   50 


?S,375;  and  A.   B.  Marsdeii  &  Co.,  Utica,  N.  Y.,  $4,900. 

Rherside,  N.  J. — The  date  of  opening  of  bids  for  the 
construction  of  a  sewerage  system  to  consist  of  10  miles 
of  sewers  8  to  34-in.  diam.,  pump  house,  engines,  pumps, 
pump  well  and  disposal  worics,  has  been  extended  from 
.Aug.  19  to  Sept.  3.  as  advertised  in  Tile  Engineering 
Record.  Engineer.  Wro.  H.  Boardman,  437  Walnut  St., 
Philadelphia,  Pa.     Irv-en  Kollo,  Township  Clk. 

South  River,  N.  J. — Chas.  Anderson,  City  Clk.,  writes 
that  it  is  proposed  to  construct  a  sewerage  system,  to 
cost  about  $30,000.  Engineer,  Josiah  Tice,  of  New 
Brunswick, 

Long  Island  City,  L,  f.,  N.  Y. — Bids  will  be  received 
until  Aug.  29  by  Jos.  Berniel.  Boro.  Pres.,  for  construct- 
ing sewers  and  appurtenances  in-  portions  of  loth,  19th 
and  17th  Sts.,  Wilbur,  12th,  Metropolitan  and  7th  Aves. 
Engineer's  estimate:  12.015  lin.  ft.  6.  12.  15  and  i8-in. 
vitr.  salt-glaged  or  cement  concrete  pipe  sewer;  573  lin. 
ft.  salt-glazed  or  cement  concrete  culvert  pipe  sewer:  52 
manholes;  140  M  ft.  timber  for  bracing  and  sheet  piling; 
28,500   ft.   timber    for    foundation,   etc. 

Syracuse     N.    Y. — Bids    will    be    received    until    Aug. 


JTO      ssa*.      ■  a.       jv-ssa.      v^wt.i,      >w      »«-»       •«       •  »■-      i»-».|*,      »#j      >..-■.,      j—  t^wtit^wt^m,       «i.         «    •          a^iu-i         ••■•»        t",        i  \.%.%,a  *  b\a         uashis        4auQ. 

im.  ft.   ifr-in.  icvcr,  is  to  13  ft.  deep,  8s  cts.;   1,617  lin.  27   oy   R.   J.   Shanahan,   Compt,   for  $50,000   intercepting 

ft.    S-m.    cast  iron    sewer,    under   6    ft.    deep,   $1.35;   608,  sewer   bonds. 

fi  ■■ 


Kn.  ft-  8-in.  e.  i.  sewer,  6  to  8  ft  deep,  $1.45;  7»  I'n. 
ft  fo-in.  c.  i.  lewer,  under  6  ft.  deep,  $1.90;  300  lin.  ft. 
lo-in.  e.  i-  lewer,  6  to  8  ft-  deep,  $3-10;  373  lo-in.  c.  1. 
sewer,  8  to  10  ft.  deep,  $3.30  450  lin.  ft  lo-ln.  c.  i. 
sewer.  10  to  13  ft  deep,  $3.50;  34  manholes,  under  8  ft 
deep,  ea..  $44.50-  14  manholes.  8  to  10  ft.  deep,  ea., 
$47.50:  6  msnboles,  to  to  14  ft  deep,  ea.,  $53.50;  687 
brsBches  oe  ft-tn.  sewer,  ea.,  55  cts.;  60  branches  on 
lo-fat  sewer,  ea.,  90  cts.;  30  crosses  on  8-in.  c  1.  sewer, 
ra..  $6.50:  4  tees  on  8-in.  e.  i.  sewer,  ea.,  $^:  i  cross  on 
lo-fat  c.  i.  sewer,  $9;  3  tees  on  lo-in.  c.  i.  sewer,  es., 
%«:  19  Sash  tanks,  ea.,  $75:  3,795  Un.  ft  4->n-  vitr. 
pipe  boose  connections,  30  ets.;  150  lin.  ft  4->n.  c.  i. 
boose  ceoaections,  95  cts.:  totsl,  $34,089.  Totals  of 
otber  Uds:  John  Callery.  Weehawken.  $36,058;  C.  M. 
Meeker.  PlainffeW,  $35,083:  E.  W.  ChamberUin,  West- 
fteld.  $13  914'  Cavalluzio  i  7Azzo.  Newark  $40,454;  Jas. 
J.  Fnsco.  Montclair.  $3t  «83;  MacNenamin  &  Hillpot, 
Booad  Brook,  $39,530;  Warren  B.  Travell,  Plainfield. 
{17,630:  T.  J-  McGovern.  Trenton,  $37,704;  Eveline 
Bros..  New  Britain.  Conn.,  $30,373. 

Andrew  J.  Gsvett.  City  Surveyor,  writes  thst  the  low- 
est bid  opoicd  on  Aog.  s  for  eonstmcting  storm  sewers 
was  sa.,Aitted   by   C.   M.    Meeker,    of   Plainfield,   at   the 


Kington,  N.  Y. — Bids  will  be  received  by  the  Bd. 
Water  Supply  at  the  office  of  Thos.  Hassett,  Secy., 
No.  299  Broadway,  New  York,  N.  Y.,  until  Sept.  3, 
for  constructing  a  portion  of  an  intercepting  sewer  in 
the  City  of  Kingston,  Ulster  County,  N.  Y.  Engineer's 
estimate:  5.500  cu.  yds.  earth  excav. ;  350  cu.  yds.  rock 
excav. ;  4,813  lin.  ft  34in.  vitr.  sewer  pipe,  77  lin. 
ft.  34-in.  c.  i.  pipe;  19  manholes,  cutting  through 
bulkhead  at  outfall,  cleaning  up. 

Spencerport,  N.  Y. — See  "Water." 

Grand  Rapids,  N.  D. — It  is  stated  that  bids  are  asked 
by  Gty  Council  until  Sept.  a  for  constructing  a  lateral 
sewer.      W.    V.    O'Connor,    City    Aud. 

'Cotumbut,  O. — ^The  contract  for  the  construction  of 
the  sewage  force  main  is  reported  to  have  been  awarded 
on  Aug.    15   to  the  York   Constr.   Co.,   at  $39,915. 

Oakley,  O. — \t  is  stated  that  bids  will  be  received  un- 
til Aug.  37  by  David  K.  Mason,  Village  Clk.,  for  con- 
structinc  sewers   in    Dist    No.    2. 

Norwood,  O. — It  is  stated  that  bids  will  be  received 
until  Aug.   31   by  the  Bd.   Pub.  Service   (L.  H.  Genhart, 


Atkmry  Pork  N.  J. — ^Jobn  L  Coftn.  Supt.  Dept  Water  ft  Sewers,  writes  th  »t  the  following  are  the  bids  opened  on 
A^  r  for  the  construction  of  about  10  miles  of  pipe  sewers:  (o)  A.  V.  Marsden  &  Co.,  Utica,  N.  Y.;  (6)  Bar- 
iMeaKw  li  Smith.  Asbnry  Psrk;  (c)  (Thas.  Ippolito,  Orange;  (<f)  Tas.  C.  Fusco.  Montclair;  (*)  Charlton  &  Wes- 
Isa.  Yonkcrs.  N.  Y.;  (/)    N.  J.  Contr.  &  Eng.   Co.,  Newark;   (*)   Hardman  ft   Deidrichson,  Perth  Amboy. 

a  b  e  d  0  f 


4,toe  ft.  remov.  to-in.  sewer  and  replacing  with  15-in. 

1 5  aankoics  ia  above  sewer 

Pift  irmtTt   Uiyktg  t»4  rtttHstg — 

i.3<o  ft.  i>te.  pipe,  ait6toSft 

150  ft  lo-in.  pipe,  cot  6  ft.  and  under. 

3.475  ft  to-in.  pipe,  ctit  6  to  8  ft 

13.631  ft.  •'in.  ptpe,  6  ft.  and  under 

17,9^  ft  S-ia.  pree,  6  to  S  ft 

1,565  ft.  8-in.  pipe,  8  to  10  ft 

11.550  ft.  6-in.  pipe,  6  ft  aad  andcr 

1,735  ft  6-in.  pipe,  6  to  8  ft 

68  ordinary  manholes   

53  ioaction  msnboles    

1 1  muhias  aanbotcs  

1 56  hnip  boles 

C 

D 


»JiSP 


foltowing  bid:  3.54s  Un.  ft.  33-in.  sewer,  $3.80;  5  man- 
boles,  ea.,  $45;  anif  30  branches,  ea.,  $3:  total,  $;»t05- 
T«tab  of  other  bids:  Eveline  Bros  .  New  Britsin,  Conn., 
$17,176;  T.  J.  MeCovern,  Trenton.  $15,518;  Warren  B. 
Travel).  Plainfield,  $S.«<3:  Arthur  F..  Smith.  PUinfield. 
$74)4;  and  MacMeaaaiiB  ft  liillpot.  Bound  Brook,  $10,- 
J5»- 

Cafe  itttj,  N.  J.—TiiK  Street  Com.  of  Council  is  re- 
ported to  have  iastractcd  CHy  Engineer  Townsend  to 
prepare  plans  fbr  iaiproved  tnderground  draiaacC' 


a 
$1.50 

b 

$3.50 

c 
$3.70 

d 

$5-77 

* 
$2.30 

$350 

$1^05 

40.00 

50.00 

48.00 

47.00 

4500 

60.00 

35.00 

.90 

1. 00 

■8s 

3.13 

.83 

.80 

•8S 

.60 

.70 

.70 

1.65 

•74 

•ss 

.80 

.75 

•90 

•  7a 

■■77 

•74 

•75 

.80 

.50 

.60 

■  54 

1-09 

•63 

.50 

.70 

.60 

To 

,6s 

I-I3 

■65 

.70 

•7» 

•75 

■83 

1.37 

•  70 

•95 

•75 

•40 

.50 

.40 

.69 

:JJ 

•  45 

■  55 

.50 

.60 

-•" 

•  77 

.65 

.60 

3500 

40.00 

38.00 

47-00 

45^00 

40.00 

3500 

53.00 

45.00 

41.00 

60.00 

45^00 

40.00 

50.00 

40.00 

45.00 

48.00 

7500 

4500 

60.00 

3S^oo 

5.00 

10.00 

6.00 

10.00 

700 

7.00 

5^oo 

40.00 

45.00 

90.00 

57.00 

70.00 

135.00 

90.00 

45.00 

4500 

S8.00 

50.00 

70.00 

135.00 

90.00 

4500 

110.00 

4500 

70.00 

135.00 

90.00 

50.00 

105.00 

40.00 

70.00 

135.00 

90.00 

CXk.).  for  consttucting  storm  water  sewers  in  a  portion 
of  the  ravine  east  of  Montgomery  Flke.  , 

'Youngstown  O. — Anthony  O'Horo  is  reported  to 
hsve  secured  the  contract  for  constructing  the  Elm  St. 
sewer  for   $5,551- 

Stillwater,  Okla. — The  City  Council  is  reported  to  be 
considering   the    construction    of   a    sewerage   system. 

Enid,  OUa.—Stt  "Water." 

Wilketbarre,    Pa.—'B.    K.     Finch,    Engf.     of    Sewers, 


and  to  amend  ordinances  for  the  construction  of  house 
sewers  in  Dist  4.  at  cost  of  $155,000,  instead  of  $130,- 
000;  Dist  6,  at  a  cost  of  $190,000,  inste.id  of  $160,000; 
Dist  5,  at  a  cost  of  $190,000,  instead  of  $170,000. 

Allegheny,  Pa. — The  Finance  Com.  of  Council  has  re- 
ported favorably  the  ordinance  providing  for  the  con- 
struction of  a  sewace  plant  at  .Mlegheny  City  Home  at 
Claremont  to  cost  about  $10,000. 

'York,  Pa. — John  A.  Raeyling  is  reported  to  have 
secured  the  contract  for  construction  of  storm  sewer  on 
W.  Jackson  St.  from  Tylers  Run  easterly,  at  $4.25  per 
lin.   ft. 

Sumter,   S.  C.— fids  will  be  received  until  Sept   5  by 
the    Sewerage    Comrs.     (C.     M.     Hurst,     Secy.)     for    con- 
structing a  sanitary  sewerage  system,  to   consist   ot  about     , 
14    miles    pipe.    18    to    32-in.:    manholes,   flush    tanks,    etc. 
Wm.   H.  Lyon',  Consulting  Engr.,  Sumter. 

Webster  S.  D. — Bids  will  be  received  until  Sept  3 
(readvertis'ement)  by  the  City  Council  for  constructing 
a  system  of  sewerage.  Bids  will  be  received  on  both 
glazed  sewer  pipe  and  concrete  sewer  pipe,  all  sizes 
over  and  including  i8-in.,  and  on  glazed  sewer  pipe,  all 
sizes    under    i8in.      Carl    Malmberg,    City    Aud. 

Johnson    City,    Tenn. — Sec    "Paving   and    Roadmaking." 

C/ia((o>ioogo,  Tenn. — Local  press  reports  state  that 
bids  will  be  received  until  Sept.  16  for  the  constnJction 
of  Chestnut  St.  sewer  to  extend  from  9th  St.  to  the 
river. 

Olympia,    Wash. — See   "Paving   and    Roadmaking." 

Morgantown,  W.  Va. — Fred  ,  C.  T-lenniken,  City  Re- 
corder, writes  with  regard  to  proposed  paving  and  sewers, 
that  the  work  will  not  be  let  by  contract,  but  will  prob- 
ably  be  done  by  city  force  account. 

Lake  Milts.  Wi>.— Bids  will  be  secured  by  N.  H.  Falk, 
City  Qk.,  until  Sept.  13  for  the  construction  of  about 
9.777  ft.  6  to  24-in.  vitr.  pipe  sewers,  26  manholes  and 
".  catch-basins.  Engineer,  W.  G.  Kirchoffer,  31  Vroman 
Bldg.,   Madison. 

Beloit.  Wis. — It  is  stated  that  bids  will  be  received 
until  Sept.  4  by  the  Bd.  Pub.  Wks.  for  constructing  sani- 
tary sewers  in  sundry  streets. 

BRIDGES. 

Notes   Arranged   Alphabetically    by   States. 

'Winters,  Cal. — The  Bd.  Supervisors  of  Yolo  County 
are  reported  to  have  awarded  the  contract  for  construct- 
ing the  concrete  bridge  over  Putat  Creek  at  Winters  to 
W.  M.  Concannon,  490  Orchard  St.,  for  $46,903. 

Adin.  Cal. — It  is'  stated  that  bids  will  be  received  by 
the  Bd.  of  Superv.  (L.  S-  Smith,  Clk.,  Alturas),  until 
Sept.  16,  for  constructing  bridge  across  Ash  Creek,  at 
Main   St..  Adin. 

.Santa  Barbara,  Cal. — It  is  stated  that  bids  will  be  re- 
ceived by  C.  A.  Hunt.  Co.  Clk.,  at  Santa  Barbara,  until 
Sept.  3,  for  constructing  bridge  across  San  Jose  Creek 
at  Hofiister  Ave.,  Third  Road  Dist.;  constructing  bridge 
across^ Santa  Inez  River,  Fourth  Road  Dist..  and  repair- 
ing bridge  across  Santa  Maria   River,   Fifth  Dist. 

Yosemite,  Cal. — Bids  will  be  received  until  Sept.  10  by 
Maj.  H.  C.  Benson.  14th  Cavalry,  Acting  Supt,  Yosemite 
National  Park.  Yosemite,  for  constructing  a  (Tlass  C  steel 
bridge  across  Merced  River  in  Yosemite  Valley  to  replace 
present  wooden  bridge.  Piers  of  present  bridge  to  be 
strengthened  and  old  bridge  to  be  used  for  false  work. 

'Sacramento,  Cal. — The  T^d.  of  Siiperv,  is  stated  to 
have  awarded  the  contract  (bids  opened  July  25),  for  con- 
structing the  Fair  Oaks  Bridge  oyer  the  American  River 
near   Fatroaks  to  the  Western   Bridge    Co.,    for  $63,000. 

.  Farmington,  Cal. — Bids  will  be  received  by  Eugene  D, 
Ciraham,  Clk.  Bd.  Superv..  at  Stockton,  until  Sept.  3, 
for  the  construction  of  a  two-span  steel  bridge  over 
Oregon  slough,  near  the  R.    R.   station,   Farmington. 

'Los  Angeles,  Cal. — A  contract  is  stated  to  have  been 
been  awarded  by  the  Salt  Lake  Ry.  Co.  to  the  Atlantic, 
Gulf  &  Pacific  Constr.  Co.,  220  Market  St  San  Fran- 
cisco, for  the  substructure  of  the  new  bridge  which  is  to 
span  the  San  Gabriel  River  at  West  Long  Beach.  It 
will  be  a  ^single  rolling  lift  bridge,  with  a  span  of  180 
ft.,  and  will  rest  upon  three  concrete  piers. 

Scdalia,  Colo. — It  is  stated  that  bids  will  he  received 
until  Sept.  3  by  T.  W.  Jaycox,  .State  Engr.,  Denver,  for 
constructing  a  too  ft.  reinforced  concrete  bridge  across 
Plum    Creek    at    Sedalia. 

Sandpoint,  Idaho. — It  is  stated  bids  will  be  received 
by  the  Co.  Comrs.  (Ignatz  Weil.  Clk.),  at  Rathdrum,  un- 
til Sept.  2,  for  constructing  bridge  across  Pack  River  at 
Sandpoint. 

'Chicago,  III. — John  J.  Hanberg,  Comr.  Pub.  Wks.,  is 
reported  to  have  opened  bids  Aug.  17  and  awarded  con- 
tracts for  constructing  bridge  over  a  branch  of  Chicago 
River,  as  follows:  Superstructure,  to  King  Bridge  Co.,  of 
Cleveland,  O.,  for  $29,500;  and  substructure  to  Fitzsimons 
&   Connell   Co.,  for   $50,000. 

Rock  Island,  III. — The  Council  is  stated  to  have  ap- 
proved plans  prepared  by  Citv  Engineer  Treichler  for  the 
construction  of  a  i57-ft.  bridge  over  the  canal,  at  an 
estimated  cost  of  $8,000. 

Danville,  Jnd.~It  is  stated  that  bids  will  be  received 
by  the  Co.  Comrs.  at  Danville  until  Sent  2,  for  construc- 
tion of(  Hazelton-Hadley  bridpe  in  Guilford  Township. 

IniHnnahnlis,  Ind. — Bids  will  be  received  until  Aug-  28 
by  .the  Bd.  Pub.  Wks.  (Jos.  T.  F.lliott.  Prt-s.),  for  con- 
structinr  a  rctnining  wall  at  the  W.  Washington  St.  bridge 
over  White  River. 


*  Ittnu  marked  Ihui  give  the  names  of  parties  awarded  contracts. 
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Wichita,  Kan. — Bids  will  be  received  until  Sept.  9  by 
the  Bd.  Co.  Comrs.  (E.  P.  Martin,  Chmn.)  for  furnish- 
ing material  and  constructing  a  reinforced  concrete  bridge 
over  the  Arkansas  River  on  Douglas  Ave.  Plans  and 
specifications  may  be  had  upon  a  deposit  of  $10.  Geo. 
H.  Bradford,  Engr.,  Wichita. 

Millbury,  Mass. — The  citizens  are  reported  to  have 
voted  on  Aug.  19  to  issue  $3,500  bonds  for  building  a 
reinforced  concrete  bridge  over  Blackstone  River  at  S. 
-.*ain  St.  A  committee  has  been  appointed  on  same  with 
Fred   W.    Moore,    Chmn. 

Greenfield,  Mass. — Bids  will  be  received  by  the  Bd.  of 
Selectmen  (E.  B.  Blake,  Chmn.).  until  Aug.  31  for  the 
construction  of  a  reinforced  concrete  highway  bridge  of 
25-ft.  span  and  20-ft.  roadway  over  Hinsdale  Brook  on 
Green  River  Road,  as  advertised  in  The  Engineering 
Record.  Engineers  Cla"-i  &  Abercrombie  Co.,  90  Main 
St.,    Greenfield;   probable   cost,    $1,400. 

Vicksburg,  Miss. — It  is  stated  that  bids  will  be  received 
by  the  Bd.  of  Co.  Superv.  (J.  D.  Laughlin,  Clk.),  and 
the  Bd.  of  Aldermen,  until  Sept.  4,  for  construction  of 
concrete  arch  bridge  over  Glass  Bayou  at  Cherry  St., 
and  concrete-steel  bridge  at  City  Cemetery  Road,  near 
Rigby  Place.   H.  J.  Trowbridge,   City  Clk. 

Albany,  Mo. — W.  A.  Henton,  of  Albany,  County  Sur- 
veyor, writes  that  he  will  receive  bids  until  Sept.  3  for 
the  construction  of  a  180-ft.  steel  bridge  on  old  piers, 
162-ft.  spaa  on  tubes.  80-ft.  approach,  two  20-ft.  I-beam 
spans  and  one  24ft.  I-beam  span,  all  to  be  steel,  except 
floof. 

Laurel  Springs.  N.  J. — Bids  will  be  received  until  Sept. 
9  by  the  Bd.  of  Freeholders  at  Camden   (Geo.  W.  Whyte, 


A/Vw  Britain,  Conn. — Edw.  VViegand,  Pres.  Bd.  of  Pub. 
Wks.,  writes  that  it  is  proposed  to  lay  about  3.500  sq. 
yds.  bitulithic;  probable  cost  of  proposed  paving  $9,000. 
F.  H.  Oldershaw,   Ciy  Engr. 

Washington,    D.    C, — Bids    will    be     received     by 
Comrs.   D.  C.  until  Sept.  3   for  grading  Albemarle  St., 
advertised  in  The  Engineering  Record. 


the 


K,amn.},    lor    constructing    an    iron    truss    bnage    04    tt. 
Ion-  over   Laurel  Lake  at  Laurel    Springs.     J.   J.  Albert- 


Chmn.),    for    constructing    an    iron    truss    bridge    64    ft. 
Ion™  over   Lau     ■'■  '  ,    ^     .  ,'^...      . 

son,  Co.   Engr. 

Rakway.  N.  J. — Bids  will  be  received  until  Sept.  4 
by  the  Bd.  of  Chosen  Freeholders  at  Elizabeth,  for  the 
construction  of  a  reinforced  concrete  bridge  at  New 
Church  St.,  Rahway,  over  Kobinson  Branch  of  the 
Rahway    River. 

Le  Roy,  N.  Y. — The  citizens  are  stated  to  have  voted 
to  construct  a  bridge  over  the  Oatka  River  at  Main  St., 
at  a   cost   of   $20,000. 

Long  Island  City,  L.  I.,  N.  Y. — Bids  will  be  received 
by  J.W.  Stevenson,  the  Comr.  Bridges,  until  Sept.  5,  for 
the  construction  of  the  steel  and  masonry  approach,  in  the 
Boro.  of  Queens,  of  the  Blackwell's  Island  Bridge  over 
the  East  River,  between  the  Bores,  of  Manhattan  and 
Queens. 

Cincinnati,  O. — The  following  bids  are  reported  opened 
Aug.  16  for  reconstructing  the  Liberty  St.  Viaduct:  Stro- 
bel  Steel  Constr.  Co.,  Monadnock  Blk.,  Chicago,  III., 
$173,000,  and  T.  J.  Brackett,  $175,000.  Appropriation 
available,  $139,000. 

St.  Clairsville,  O. — It  is  stated  that  bids  will  be  re- 
ceived until  Sept.  2  by  A.  W.  Beatty,  Co.  Aud.,  for  con- 
structing the  substructures  and  superstructures  of  sundry 
bridges  and  culverts. 

Eaton,  O. — It  is  stated  that  bids  will  be  received  until 
Sept.  5  by  C.  W.  Eidson,  Co.  Aud.,  for  constructing 
the  superstructures  of  sundry  bridges. 

Cleveland,  0.— Bids  will  be  received  until  Sept.  14  by 
the  County  Comrs.  (Julius  C.  Dorn,  Clk.).  for  construct- 
ing concrete  steel  bridge  in  Strongsville  Township  as  per 
report   1639, 

Chandler,  Okla. — Bids  will  be  received  until  Sept.  2  by 
the  L'd.  Co.  Comrs.,  at  the  oflice  of  J.  E.  Rea,  Co.  Clk., 
for  furnishing  material  and  constructing  4  steel  bridges 
in  this  county. 

Towanda.  Pa. — Bids  will  be  received  by  the  Bd.  Co. 
Comrs.  (E.  D.  Harkness,  Chmn.)  at  Towanda.  until  Aug. 
29,  for  constructing  a  46-ft.  plate  girder  bridge,  with 
24- ft.  roadway  across  Sugar  Creek,  Troy  Borough;  also 
a  bridge  across  Sugar  CTreek  bet^i'een  Troy  and  West 
Burlington  Townships.  Kids  on  latter  bridge  to  be  on 
either  a  truss  span  86  ft.  center  to  center,  14-ft.  roadway 
or   a   concrete    arch    bridge. 

Pittsburg,  Pa. — An  ordinance  is  stated  to  have  been 
passed  authorizing  the  Mayor  and  Dir.  Dept.  Fub.  Wks. 
to  receive  bids  for  repairing  Center  Ave.  Bridge  over 
Pennsylvania  R.   R.  tracks:  at  a  cost  of  $7,000. 

It  is  stated  that  the  Wabash  R.  R.  Co.  (A.  O.  Cun- 
ningham. Ch.  Engr.,  St.  Louis,  Mo.),  plans  to  construct 
a  bridge  over  W.  C^arson  St.  in  the  West  End  for  the 
Westside  Belt  R.  R.  Co. 

Philadelphia,   Pa. — See   "Railroads." 

Galveston,   Tex. — See  "Miscellaneous.** 

Winnipeg.  Man. — It  is  stated  that  bids  will  be  re- 
ceived by  Magnus  Peterson.  Secy.  Civic  Bd.  of  Control, 
until  Sept.  4,  for  construction  of  wooden  Howe  truss 
bridge,  consisting  of  10  spans  of  80  ft.  each  and  one 
draw  span  of  160   ft. 

Canton.  China. — Bids  will  be  received  by  the  Canton 
River  Bridge  Co.,  Ltd.  (T-au  Chin  Ting,  Chmn.)  until 
Oct.  19  for  the  constructio  nof  a  steel  cantilever  and 
girder  bridge,  1,102  ft.  in  length,  in  the  Front  Reach, 
Canton,  on  site  about  740  ft.  to  west  of  the  Dutch- 
folly-Fort.'  as  advertised   in  The    Engineering   Record. 

PAVING  AND  ROAD  MAKING. 

Note's   Arranged   Alphabetically   by   States,         • 

*Decatur.  Ala. — The  Southern  Bitulithic  Co.,  of  Nash- 
ville, Tenn.,  has  secured  contract  for  31.921  sq.  yds.  of 
bitulithic. 

*Ensley,  Ala. — This  city  has  contracted  with  the 
Southern  Bitulithic  Co.»  of  Nashville,  Tenn.,  for  21,500 
sq,  yds.  of  bitulithic. 

Idaho  Springs,,  Colo. — It  is  stated  that  bids  will  be 
received  until  Sept.  3  by  T.  W,  jTaycox,  State  Engr., 
Denver,  for  construction  and  repair  of  1  %  miles  of 
wagon  road  at  Floyd  Hill  on  road  from  Idaho  Springs 
down  South  Fork  of  Clear  Creek  near  line  between  the 
Counties  of  Jefferson  and  Clear  Creek. 

Denver,    Colo. — See    "Miscellaneous." 

Ellington,  Conn. — Bids  will  be  received  by  the  Bd.  of 
Selectmen  (J..  H.  Lynch,  1st  Selectman),  until  Aug.  28, 
ifor  constructing  a  section  of  gravel  road. 


*Columbus,  Ga.— The  contract  for  bitulithic  with  the 
Southern  Bitulithic  Co.,  of  Nashville,  Tenn.,  has  been 
increased   1,250   sq.  yds. 

Springfied,  III. — Bids  will  be  received  by  the  Local  Bd. 
of  Improv.  at  the  City  Hall  on  Aug.  26,  at  ^  p.  m.  for 
brick  pavement  30  ft.  wide  in  Walnut  St.,  with  a  4x24 
in.  sandstone  curb,  6  in.  concrete  foundation  and  sand 
filler;  estimated  cost  $34,206. 

*Rockford,  III. — The  contract  for  macadamizing  W. 
Lincoln  Ave.  is  reported  to  have  been  awarded  to  John 
Fair,   of    Rockford,   at   $17,800. 

Indianapolis,  Ind. — Bids  will  be  received  until  Aug. 
28  by  the  Bd.  Pub.  Wks.  (Jos.  T.  Elliott,  Pres.)  for 
paving  with  bitulithic  a  portion  of  30th  St.,  and  with 
brick  the  first  alley  west  of  College  Ave.:  also  construct- 
ing cement  sidewalks  on  portions  of  i6th,  23d  and  32d 
Sts. 

*  Indianapolis,  Ind. — The  Western  Constr.  Co.,  of  Lafay- 
ette, Ind.,  has  secured  contract  for  14,125  sq.  yds.  of 
bitulithic. 

Decatur,  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs. 
will  receive  bids  until  Sept.  6  for  the  construction  of  a 
macadamized  road  in  Monroe  Township  known  as  the 
Bollinger  Macadam  Road  No.  4;  also  a  gravel  road  in 
Preble  Township  known  as  the  Fred.  Blomberg  Road. 
C.  D.  Lawton,  Co.  Aud, 

Bloomington,  Ind. — It  is  reported  that  the  Bd.  Co. 
Comrs.  will  receive  bids-  until  Sept.  ±  for  the  construc- 
tion of  pike  roads  Nos.  i,  2,  3  and  4,  in  Salt  Lake 
Township;  total  aggregate  length,  12,290  ft.  Sam'l  M. 
Kerr,  Co.  Aud. 

Lebanon,  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs. 
will  receive  bids  until  Sept  24  for  constructing  a  gravel 
road  known  as  the  Ezra  Good  Road.  B,  F.  Simmons, 
Co.  Aud. 

*Boonville,  Ind. — 'The  County  Comrs.  on  Aug.  6  are 
stated  to  have  awarded  contracts  for  constructing  4  rock 
roads  in  Campbell  Township  to  Pelzer  &  White  for 
$24-256. 

Greencastle,    Ind.' — It   is    stated    that   bids    will    be    re- 
■  ceived  until  Aug  31  by  C.  C.  Hurst,  Co.  Aud.,   for  maca- 
damizing   3,600    ft.    road;    also    same   date    for    macadam- 
izing   1 5 ,633    ft.    of    road.      V.    E.    McCammack,    Chmn. 
Bd.   Co.   Comrs. 

South  Bend,  Ind. — The  Council  has  passed  resolutions 
for  brick  pavements  on  Park  Ave.,  Grand  View  and  Ford 
St.,  about  3,000  sq.  yds.;  also  for  104.000  sq.  ft.  of  ce- 
ment walk  and  25,000  ft.  concrete  curb.  A.  J.  Ham- 
mond, City  Engr. 

*G.  C.  Sageman,  of  South  Bend,  has  secured  the  con- 
tract for  brick  pavement  on  Bway,  for  $11,426. 

Valparaiso,  Ind. — It  is  stated  that  bids  will  be  received 
until  Sept.  2  by  Stephen  P.  Corboy,  €0.  Aud.,  for  con- 
structing   a    stone    road. 

Salem.  Ind. — It  is  stated  that  bids  will  be  received 
until  Sept.  2  by  the  Co.  Comrs.  for  constructing  the 
old  state  road  in  Gibson  Township. 

Covington.  Ind.— It  is  stated  that  bids  will  be  received 
by  the  Co.  Comrs.  until  Sept.  3,  for  constructing  4  stone 
pikes  aggregating  ^14  miles  in  length  and  two  gravel 
roads,  about  ^  miles  in  length.  W.  B'.  La  Baw,  Veed- 
ersburg,  Co.    Surv. 

Des  Moines,  la. — The  following  bids  are  reported 
recently  received  for  36,000  sq.  yds.  brick  paving  as  fol 
lows:  a  W.  r2th  St.  b  Des  Moines  St..  c  W.  Court 
Ave.,  d  W.  2d  St..  e  W.  5th  St.:  O.  P.  Herrick,  a  $2.09* 
c  $2.03,  d  $1,585.  e  $2.09;  Jas.  Horrobin,  a  $2.15,  b 
$2,145  d  $1.63;  T.  W.  Turner  Improvement  Co.,  b  $2.17: 
Geo.    M.    King,    h   $2.25;   J.    W.    Campbell   c   $1.49    (price 

given  per  sq.   yd.). 

*The  Bd.  Pub.  Wks.  is  stated  to  have  awarded  the  con- 

tract    for    paving    19,450    sq.    yds.    with    vitrified    paving 

brick  on   Forest    Ave.   to   Jas.    Horrabin   at   $1.97   P^r   sq.  • 

yd.    (bids  opened  Aug.   7). 

It  is  stated  that  all  bids  opened  by  Bd.  of  Pub.  Wks. 

Aug.    7    for    paving    4,160    sq.    yds.    on    6th    Ave-,  .have 

beeri    rejected.      According    to    reports    new   bids    will    be 

received.  j    -n  . 

Bids   will    be   received   until    Sept.    13   by   the  Bd.   Pub. 

Wks.   (W.  W.  Wise,  Chmn.)   for  improving  Library  Ave.. 

requiring  about  1,084  sq.  yds.  asphalt  pavement  and  about 

562  lin.  ft.   curb. 

^Hutchinson.  Kan. — An  additional  contract  for  5,543 
so.  vds  of  bitulithic  has  been  awarded  to  the  Kansas 
Lltulithjc  Co.,  of  Kansas  City,  Mo. 

Independence,  Kan. — J.  D.  Kramer,  City  Clk..  writes 
that  it  is  proposed  to  pave  about  2.1  blocks  with  brick. 
Nothing  definite  yet  done.     W.  F.   Keller,  City   Engr. 

Greensburg,  Ky. — L.  W.  Coakley.  Treas.  Green  County 
xurnpike  Co.,  writes  that  the  contract  was  not  let  on 
Aug.  13  for  constructing  about  11  miles  of  pike.  The 
matter  has  been  postponed  indefinitely. 

Baltimore,  Md. — Bids  will  be  received  until  Aug.  28 
by  the  Bd.  Awards  (J.  Barry  Mahool,  Pres.)  to  grade, 
curb,  putter  and  pave  with  macadam  a  portion  of  Chelsea 
Terrace. 

*The  Bd.  of  Awards  is  stated  to  have  awarded  con- 
tracts for  pavine  as  follows:  Lombard  St.  with  brick,  to 
Patrick  Reddington,  325  St.  Paul  St.,  for  $2,262,  and 
Robert  Ave.  with  brick  to  F.  E.  Schneider,  at  $10,957. 

It  is  stated  that  the  Bd.  of  Awards  approved  the  specifi- 
cations providing  for  the  paving  of  a  portion  of  Chelsea 
Terrace. 

Stockton,  Md.— Bids  will  be  received  until  Sept.  3  by 
the  Bd.  Co.  Comrs.  at  .Snow  Hill,  for  improving  the  public 
highways  between  Stockton  and  George  s  Island  and  be- 
tween Stockton  and  Snow  Hill,  known  as  the  George*s 
Island  and  the  Stockton-Snow  Hill  Roads,  respectively. 
J.   Edwd.  White,  Co.' Treas. 

Boston,  Mass. — Bids  will  be  received  untjl  Aug.  27  by 
the   Massachusetts  Highway  Comn.,   Boston    (W.   E.   Mc- 


Clintock,  Chmn.)  for  constructing  about  3.800  ft.  of  road 
in  town  of  Barnstable  and  4,500  ft.  01  road  in  town 
of    Methuen    and   city   of   Haverhill. 

*Lynn,  Mass. — An  additional  contract  for  3»938  sq. 
yds.  of  bitulithic  has  been  awarded  to  Warren  Bros.  Co.^ 
of   Boston. 

Fall  River,  Mass. — Highway  Improvement  bonds 
amounting  to  $20,000   are   reported   sold. 

'Detroit,  Mich. — The  Central  Bitulithic  Co..  of  De- 
troit, has  received  contract  for  5,276  sq.  yds.  of  bitu- 
lithic. 

St.  Paul,  Minn. — Bids  will  be  received  by  the  Bd.  Co. 
Comrs.  until  Sept.  16  for  improving  a  portion  of  Larpen- 
teur    Ave.      Edwd.    G.    Krahmer,    C^o.    Aud. 

Kansas  City.  Mo. — Bids  will  be  received  until  Aug. 
29  by  the  Bd.  Pub.  Wks.  for  furnishing  material  and 
constructing  asphalt  pavements  on  portions  of  5  streets 
and  constructing  artificial  stone  sidewalks  on  portions 
of  8  streets. 

Independence,  Mo, — An  additional  contract  for  1,600 
sq.  yds.  of  bitulithic  has  been  awarded  to  the  Kansas 
Bitulithic  Co.,  of  Kansas  City,  Mo. 

Billings,  Mont. — ^This  city  is  preparing  plans  for  two 
paving  contracts,  one  to  cost  $103,000  and  the  other 
$20,000.     Henry  Gerharz,  City  Engr. 

*  Helena,  Mont. — Adami  Bros,  are  stated  to  have  se- 
cured the  contract  (bids  opened  Aug.  5)  for  grading 
Le   Grande  JBoule.,   at   $3,285. 

*Bulte,  Mont. — R.  M.  Bardsen  secured  contract  on 
Aug.  11  for  paving  N.  Main  St.,  2  blocks,  with  granite 
block,   at  $6.65    per   sq.  yd. 

Alex.  Leggat.  City  Engr..  writes  that  bids  will  prob- 
ably be  called  for  about  Mar.  i  for  paving,  to  cost  about 
$100,000. 

Concord,  N.  H. — Bids  will  be  received  until  Aug.  28 
by  A.  W.  Dean,  State  Engr.,  for  grading  and  surfacing 
with  gravel  a  portion  of  the  Newmarket  Rd,  in  the  town 
of  Durham,  and  the  main  road  in  the  town  of  Middleton, 

*Plainfield,  N.  J. — Andrew  J.  Gavett,  City  Surveyor, 
writes  that  C.  M.  Meeker,  of  Plainfield,  has  secured  the 
contract  for  paving  (bids  opened  Aug.  5),  at  the  fol- 
lowing bid,  using  Brady's  Run  brick  for  paving:  W. 
Front  and  E.  Front  Sts.  and  Watching  and  Park  Aves., 
$2.38  pr.  sq.  yd.  and  Somerset  St.  and  E.  4th  St.  and 
Arlington  Ave.,  $2.40  per  sq.  yd.;  1,035  li"-  ft.  new  curb 
60  cts. ;  1,400  lin.  ft.  curb  reset,  20  cts.;  300  lin.  ft. 
drain  tile,  20  cts.;  150  lin.  ft.  i8-in.  surface  drain,  $1; 
365  In.  ft.  of  15-in.,  80  cts.;  250  lin.  ft.  12-In.,  60  cts.; 
2  manholes,  ea..  $45;  7  inlets,  ea..  $20;  total.  $39,441. 
Totals  of  other  bids  received:  Eveline  Bros.,  New  Brit- 
ain, Conn..  $55,536;  Russell  Contr.  Co.,  New  York,  N. 
Y.  (3  bids  using  different  kinds  of  brick),  $44,337. 
$46,390  and  $44,s68;  M.  Noonan,  Germantown.  Pa., 
$44,352;  Reeves  Smith,  New  Britain.  Conn.,  $44»5i5; 
John  F.  Kerwin  &  Co..  New  Brunswick,  N.  J.,  $43,889; 
Hassam  Paving  Co.,  Worcester.  Mass.  (4  bids).  $40,261, 
$37,734;  $43,209  and  $38,366;  T.  J.  McGovern,  Trenton, 
$36,743. 

Camden,  N.  J. — The  City  Council  is  reported  to  have 
passed  an  ordinance  providing  for  the  paving  of  a  por- 
tion  of  Jefferson   Ave. 

*Newark,  N.  J. — -A  contract  for  18,150  sq.  yds.^  of 
bitulithic  has  been  awarded  to  the  Standard  Bitulithic 
Co..  of  New  York.   N.   Y. 

Bridgeton,  N,  J. — Bids  will  be  received  until  Sept.  11 
b-  Geo.  Reeves,  Chmn.  Pub.  Road  Cora..  Bd.  Chosen 
Freeholders  at  Court  House,  Bridgeton.  for  improving 
a  road  in  Landis  Township,  about  s}i  miles  in  length. 
Approximate  quantities:  16,420  cu.  yds.  earth  excav., 
9,232  cu.  yds.  compact  gravel;  arch  bridge  at  Burn  Mill 
stream;  10  ft.  additional  to  present  bridge  at^  Black- 
water  stream;  box  culvert  2V?  ft.  x  to  ft.  at  station  No. 
215.     Walter  M.  Sharp,  Co.  Engr.,  Bridgeton. 

Riverton,  N.  J. — Bids  will  be  received  until  Aug.  2« 
by  the  Highway  Com.  (Edwd.  H.  Fancoast.  Chmn.),  for 
furnishing  material  and  constructing  about  30,000  sq. 
ft.  cement  paving  and  for  grading,  graveling  or  sodding 
about  8,000  sq.  yds.  sidewalk.  Henry  S.  Haines,  Boro. 
Engr.,   306   Temple  Bldg.,   Camden. 

Blmira  N.  Y. — Bids  will  be  received  until  Sept.  4  by 
the  Bd.  Pub.'  Wks.  for  paving  portions  of  Railroad  Ave. 
with  vitrified  block  and  asphalt  on  a  concrete  foundation, 
in  all  about  2,200  sg.  yds,  paving  and  2,090  lin.  ft.  curb- 
ing, as   advertised   in   The   Engineering  Record. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Sept.  4 
by  Bird  S.  Coler,  Boro.  Pres.,  for  regulating,  grading 
and  paving  with  asphalt  a  portion  of  Roebling  St.,  repav* 
ing  with  granite  a  portion  of  Plymouth  St.  and  laying 
sidewalks  on  portions  of  President  and  39th  St.  and 
Prospect  PI.  Engineer's  estimate:  18,620  sq.'  yds.  asphalt 
pavt. ;  3,700  sq.  yds.  granite  blk.  payt.,  with  tar  gravel 
and  joints;  102,105  sq.  ft.  cement  sidewalk;  13,235  Un. 
ft.    new   curb,   etc. 

Buffalo,  N.  y.— Separate  bids  will  be  received  until 
Sept.  4  by  the  Dept.  Pub.  Wks.  (F.  G.  Ward,  Comr.) 
for  paving  and  repaving  portions  of  10  streets. 

Jamestoitm,  N.  Y. — Bids  will  be  received  until  Sept. 
2  by  the  Ba.  of  Estimate  and  Review  (F.  A.  Dorman, 
Chmn.),  for  furnishing  material  and  constructing  approx- 
imately 2^,000  ft.  of  cement  curb  and  gutter,  36^  concrete 
catch   basins  and  10  manholes.     C.  G.  Jones,   City  Engr. 

*Syracuse,~  N.  Y. — The  Bd.  of  Contract  and  Supply  on 
Aug.  13  is  stated  to  have  awarded  the  contract  for  paving 
Plum   St.   with  Johnsonburg  block  to  Fred  J.   Baker,  for  • 

$15,228. 

Cohoes,  N.  Y. — Bids  will  be  received  until  Sept.  3  by 
the  Common  Council  for  paving  and  curbing  with  new  or 
second-hand  granite  blocks,  portions  of  Olmstead  and 
Factory  Sts.;  also  constructing  a  concrete  sidewalk  on 
the  Cohoes  Co.'s  Canal  at  North  Mohawk  St.,  known  as 
Black  Bridge.     Chas.   H.  Van  Auken,  City  Engr. 

*Ilion,  N.  K.— The  Bd.  of  Street  Comrs.  is  stated  to 
have  awarded  the  contract  for  paving  a  portion  of  Main 
St.  to  John  R.  Baxter,  of  Utica,  at  $7,44.8. 

"Hempstead,  L.  I.,  N.  Y. — The  Highway  Comrs.  of 
Hempstead  are  stated  to  have  awarded  to  Andrews  Bros., 
of  Mineola,  the  contract  for  macadamizing  Elmont  Road. 
at  a  cost  of  $17,154. 


•  Items   marked  thus  give  tht  names  of  parties  awarded  contracts. 
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A'#»  }■«*.  .V.  Y. — Bids  will  be  received  by  the  P»rk 
Bewd  (Ma«c*  Herrmm.  frv*.).  Nev  York  City,  until 
A«c  *"•  for  ptt%-iiMi  with  sheet  asphalt  upoa  a  concrete 
tumtdttaoo  the  carriaicrwajr.  for  fumtshtnf  and  scttin£ 
where  repaired  new  nrlutooe^  and  meit1n(  elsewhere 
the  cxiaiiaw  carbMoncs.  and  for  alterations  to  the  drain 
••c.  all  IB  5th  A^-e..  bet.  «9th  and  6oth.  and  bet.  goth 
■ad  the  Plaxa  at  iioth  St.;  for  pavinc  and  repavinr  - 
wHh  rocfc  asphalt  mastic  where  directed,  the  walks  of 
Crmral  aad  other  parks:  repaying  where  directed  the 
CiUiJt  walks  ot  ssnall  parks,  all  in  Boro.  Manhattan: 
all»  saaae  tiae  and  place,  fumishinit  and  deliverinK  two 
steam  road  rollers  to  the  De**  Parks,  Boroughs  of  Brook* 
Ijrsi  aad  Ooeens. 

Bidi  sriD  he  received  by  MoAs  Bemnan.  Pres.  Park 
Bd..  oati]  Ans.  j«,.  for  fornishing  and  delivering  North 
Kivcr  toad  grarcl  for  drive*  in  Centra]  Fkrk. 

*A'«r  Y»rk.  .V.  )'. — The  Sicilian  Asphalt  Paving  Co. 
contract  for  repairing  the  asphalt  pavement 
isenh  side  of  \V.  c6th  St.  and  a  point  about  150 
f*.  aerth  of  north  side  of  Pier  (new)  n,  near  the  ft.  of 
VcMST  St..  North  River,  at  Sn^  and  $1.88  per  bq.  jnL 
aad  ne  t'valde  Asphalt  Paving  Co.,  secured  contract  for 
ITpaii  iin  a^hah  pave.  hei.  Battery  PI.  and  a  point  about 
S40  ft.  aorta  of  the  norh  side  of  Pier  tnew)  39,  near 
the  ft.  of  Vestry  St.  North  River,  and  asphalt  pavement 
oa  East  River,  at  ti.6o  and  $1.65  per  sq.  yd.  (hidt  opened 
\ag.  14  by  J.  .\.   Bensel.  Com.  of  Docks). 

'Ltmf  Island  City,  L.  I..  .V.  Y. — The  contract  for 
regulating  aad  gradsng  the  Bonlevard  from  Webster 
A«e.  to  Sway..  Loos  luand  City,  is  reported  to  have  been 
awarded  on  Ang.  14  by  Jos.  Bermel,  Pres.  Queens  Eoro., 
to  Grace  Bros.,  for  $56,849. 


.V.    C— See    "Power   Plant*.    Gas    and 


Rocky    llomnt, 
Electrieity." 

'^heriJZr,  N.  C.—A  contract  for  6,500  sq.  yds,  of  bitu- 
lithic  has  been  asrarded  the  Atlantic  BitnUmic  Co.,  of 
Richmond.  Va. 

Emttid.  O.— Bids  will  be  received  until  Sept.  16  by  H. 
S.  Dimlop,  Village  Ok.,  for  furnishing  material  and 
paviaK  s  portioa  of  Euclid  Ru.  with  macadam. 

'CaacHiaats.  O. — The  County  Comrs.  accepted  the  bid 
of  H.  Nagel,  S34*oos.  for  improvement  of  New  Rich- 
OMiod  Pike  from  California  schoolhouse  to  Clermont 
Coaaty  line,  also  the  $11,540  bid  of  John  Nichoson  & 
Son  for  improvement  of  Muddy  Creek  Pike  from 
Bridfetomn  Pike  to  Muddy  Creek  Road. 

•Tae  Bd.  of  Pnb.  Service  is  reported  to  have  awarded 
the  contract  for  repairing  asphalt  streets  to  the  Barber 
Asphalt  Faring  Co.,  Traction  BIdg..  at  $18,000. 

St.  Bmard,  O. — Bids  will  be  received  until  Sept.  j 
by  Geo.  Schroeder.  Village  Clk.,  for  constructing  arti- 
ficial stone  sidewalks  on  -portions  of  several  streets. 

CUttlamd  Hfifhlj,  O. — It  is  stated  that  bids  will  be 
rcoeiTcd  aatil  Sept.  10  hy  \Vm.  G.  Phare.  Village  Ok., 
Lee  Head,  for  establishing  a  grade,  grading,  draining 
■ad  p>via(  with  macadam  Lee  Road. 

Woarrm  O. — It  is  stated  that  bids  will  be  received 
ontil  .^ng.  30  by  T.  E.  Merrill,  Co.  Aud.,  for  grading 
and   graveling   sundry   roads. 

Cadii,  O. — It  is  suted  that  bids  will  be  received  until 
Sept.  I  by  John  S.  Lacey,  Co.  And.,  for  macadamizing 
4.400  ft.   of  road. 

Strmtkrrs,  O. — Bids"  will  be  received  until  Sept.  15  by 
L.  S.  Creed.  Village  Clk.,  for  $5,000  bonds  to  be  issued 
for  the  purpose  of  resurfacing  and  improving  the  streets. 

BtTghoti,   O. — Bids   win  be   received   until    Sent,    t 
the  Tms.  of   Springfield   Tosmship    (W.  A.  Taylor,   Clk. 
Bergholz).    for  the   grading  and    macadamizing   of    about 
5   antes  of  road   in   Springfield  Township  between    Rerg- 
hot*  and  East  Springfield.     R.  H.  Lee,  Engr.,  Carrollton. 

Colmmbu4.  O. — The  -7th  General  Assemblv  has   appro- 
priated $300,000  for  state  aid  ia  road  construction  ar 
maintenance;     53    counties    will    each     receive    an     atlpro- 
prialion    of    $3,409.     Sam'l    Huston,    of   Columbus,    Bute 
Hghway  Coinr. 

dmcinnatt,  O. — It  is  stated  that  bids  will  be  received 
by  the  Bd.  of  Pub.  Service  (M.  J.  Keefc.  Clk.),  until 
Aug.  JO.  for  grading,  paving,  etc..  portions  of  Beekman 
St.  Estimated  cost.  $24. .454:  until  Sept.  11,  for  grading, 
paving,  etc..  portions  of  Palm  Art.,  estimated  cost.  $6,316 
and  ontil  Sept.  11.  for  grading,  paving  etc.  portions  of 
Kirby  .\ve.  9tb,  Clinton.  Townsend  and  Tremont  Sts.. 
estimated  costs.  $40,546,  $28,129.  $37,376.  $5,691  and 
$20,073  respectively.     G.  N.  Dannehower,  City  Engr. 

Cmcinmitti,  O. — Bids  will  be  received  until  Aug.  30  by 
the  Bd-  of  Co.  Comra.  (Fred.  Dreihs.  Clk.)  for  improv- 
ing Camargo  Pike,  as  j>er  specification  No.  609,  and 
Reading  Pike,  as  per  specification  No.  669.  . 

*Totedo,  O. — A  contract  for  7,000  so.  yds.  of  bitu- 
lithic  has  been  awarded  to  H.  P.  Sireicber  &  Co.,  of 
Toledo. 

Sih-erlcm,  O. — Separate  bids  will  be  received  until  Sept. 

12  by  .\.   A-    Spragoe,   \'illage   Clk.,    for    furnishing  ma- 
teria]  and   oonstmcting  cement   sidewalks    on   portions   of 

13  streets. 

El  Reno.  0»fo.— Bids  will  be  received  by  L.  G.  Ad- 
am*, Cty  Clk.,  nntil  Sept  5  for  constructing  38,913 
i^  yd*,  vitr.  brick  pavement  with  asphalt  filling  to  be 
had  on  a  5-is.  base  of  concrete;  also  4.922  lin.  ft.  stone 
eurbsfi^ 

'H'atliington,  Po. — The  County  Comrs.  on  Aug.  9  are 
stated  to  have  swarded  contracts  for  constructing  roads 
■•  follows:  tfowley  Constr.  Co.  of  Pituburg,  the  West 
Middletown  extension  from  terminus  of  present  improved 
Ughwsy  extending  westward  toward  Buffalo  $30,000,  also 
the  Canonaborg  Westland  Road  beginning  at  Canonsbnrg 
Borough  Hue  extending  to  the  east  borough  line  of  Hous- 
ton tbea  from  west  borough  line  of  Houston  to  Westland 
■  distance  of  2  miles  for  $27,000.  the  Drv  Run  Road  be- 
ftaaliig  at  tiie  borough  line  of  Monongahela  and  extend- 
nc  to  Ginger  Hill,  a  distance  of  3  miles,  to  the  Ft. 
Heary  Constr.  Co.  of  Wheeling,  W.  Vs.,  $28,000. 

Towonda.  Pa. — Bids  will  be  received  tmtil  Auf.  30  by 
Joe.  W.  Hunter,  State  Highway  Comr.,  Harrisbnrg,  for 
cOBStrncting  6,600  ft.  of  road,  16  ft.  wide  and  4,638  ft. 
14  ft.  wide  in  Troy  Township;  also  7.161  ft.  ^6,  18  and 
*3  ft.  wide  in  Troy  Boro;  all  in  Braidford  County. 

ttorriilotn.  Pa. — Bids  will  be  received  nntil  Abg.  29 
for  pading  10,600  en.  yds.  in  one  piece  and  24.600  cu. 
yd*,  m  another,  as  advertised  in  The  Engineering  Record. 


Ur.   U.    G.   Miller.    Chmn.    Highway  Comn.;    S.    Cameron 
Corson,   Itero.    Engr. 

Ooiimoiit.  Po.— Mds  will  be  received  until  Sept.  a  by 
the  Boro.  Council  (address  10  the  Boro.  Ok.)  for  grading, 
curbing  and  paving  Oakroont  Ave.  Approximate  quanti- 
ties: 10,000  cu.  yds.  grading,  7,100  lin.  ft.  curbing  and 
16,000  sq.  yds.  paving;  also,  same  time  and  place,  sepa- 
rste  bids  for  grading  portions  of  oth,  D,  and  loth  Sts. 
Further  information  may  be  had  from  Douglass  &  Mc- 
Knight,  Boro.   Engrs.,  1710  Union  Bank  Bldg.,  Pittsburg. 

Scranton,  Pa.— Bids  will  be  received  until  Sept.  3  by 
C.  R.  .\cker,  Dir.  Dept.  Pub.  Wks.,  for  laying  flagstone 
sidewalks  on  portions  of  several  streets. 

Pitlsburt.  Po.— State  Highway  Comr.  Jos.  W.  Hunter, 
at  Harrisburg,  is  reported  to  be  preparing  to  begin  the 
construction  of  a  new  and  modern  highway  extending 
from  the  county  line  of  Allegheny  County  into  West- 
moreland County  and  terminating  at  Irwin.  Thtr  pro- 
posed road  will  be  about  five  miles  long.  It  will  begin 
at  the  west  borough  line  of  Irwin  and  follow  the  line  of 
the  present  rike  to  a  point  west  of  Circleville.  From 
there  an  entirely  new  road  will  be  constructed  in  a  soulh- 
wrslerly  direction  to  connect  with  the  Allegheny  County 
road,  near  McKeesport.  Estimated  cost  is  $42,000.  Ac- 
cording to  reports  bids  will  soon  be  received. 

.\n  ordinance  is  stated  to  have  been  passed  authorizing 
the  Mayor  and  Dept.  Pub.  Wks.  to  receive  bids  for 
macadamizing  Sfansfield  Ave.  at  a  cost  of  about  $7,000. 
also  the  paving  of  Gross  St.  at  a  cost  of  $13,000. 

Providtne*.  R.  I. — Bids  will  be  received  by  the  State 
Bd.  Pub.  Roads  (John  H.  Edwards.  Chmn.),  Providence, 
until  Sept.  4.  for  constructing  highways  in  the  following 
towns,  length  given  being  approximate  only:  Glocester 
and  Burrillville.  5.280  ft.;  East  Providence.  10,000  ft.; 
Lincoln,  3,000  ft.:  Foster.  5,280  ft.;  Coventry,  31,680  ft.; 
Tiverton.  2,640  ft.;  Little  Compton,  5.280  ft.;  James- 
town. 5.280  ft.;  Portsmouth,  3,000  ft.:  Clocester,  10.560 
ft.;  Richmond,  s.280  ft.;  Narragansett,  7,920  ft.;  War- 
wick.  15,840  ft. 


Ft.  Moutlrie.  .9.  C. — Bids  will  be  received  until  Sept. 
14  hy  J.  M.  Fulton,  Q.  M..  U.  S.  A.,  for  constructing 
roads  and  walks  at  this  post 

Yorkvillt.  S.  C. — It  is  stated  that  bids  will  he  re- 
ceived until  Sept.  1  by  I.  W.  Johnson,  Chmn.  Street 
Com.,   for  macadamizing  sundry   streets. 

Rogersvillf.  Tmti.—The  Citizens  6{  Hawkins  County  arc 
reported  to  have  voted  to  issue  $200,000  bonds  for  con- 
structing pikes  throughout  Hawkins  County. 

Johnson  City,  Tenn. — Bids  will  be  received  by  E.  E. 
Ellsworth.  City  Recorder,  until  Sept.  5  for /Having  portions 
of  Main.  Market  and  other  streets,  in  all  about  48,000 
so.  yds.,  with  vitr.  brick,  bitulithic  asphalt.  Hassam,  or 
other  good  material;  also  22.000  sq.  .ft.  cement  sidewalk. 
4.600  lin.  ft.  concrete  curb  and  4.200  ft.  8-in.  vitr. 
sewers  with  necessary  Vs.  manholes,  etc..  as  advertised 
in  The  Engineering  Record.  L.  N.  Wilson,  Jr.,  City 
Engr. 

Olympia,  W,ash. — New  bids  will  be  received  until  Sept. 
2  for  paving  Main  St.,  about  8,000  so.  yds.,  with  brick, 
asphalt  or  other  approved  material,  H  mile  of  concrete 
curb  and  gutter,  also  2.000  lin.  ft.  of  storm  sewers,  as 
advertised  in  The  Engineering  Record.  J.  R.  Dever, 
City  Ok. 

Mor^antown.  W.  Va, — See  "Sewerage  and  Sewage  Dis- 
posal." 

'Milwaukee.  IVis, — The  contract  for  paving  with  cedar 
blocks  Fond  du  Lac  and  Lisbon  Aves.  is  reported  to  have 
been  awarded  by  the  Bd.  Pub.  Wks..  .\ug.  1.1.  to  Otto 
Koenig.   at  $1.37^    per    so.    yd. 

Neenah.  Wis, — It  is  stated  that  bids  will  he  received 
until  Aug.  31  b"  the  City  CHk.  for  macadamizing  Main 
St. 

Jmesvillr,  Wis, — It  is  stated  that  bids  will  be  received 
until  Sept.  6  by  the  Street  Assessment  Com.  for  grad- 
ing, curbing  and  paving  with  brick  on  a  portion  of  E. 
Milwaukee   Sts. 

'Toronto,  Ont. — The  Bd.  of  Control  on  Aug.  14  is 
stated  to  have  awarded  contracts  for  paving,  as  follows: 
(5odson  Contr.  Co.,  Shanley  St..  at  $'.678;  Toronto  St.. 
$2,079:  Czar  St..  $1,284.  Warren  Bituminous  Paving 
Co.,  of  Toronto.  Oakland  Ave..  $2. 59c:  Poplar  Plains 
Rd.,  $9..1o.i;  Gwynne  Ave..  $7,176.  C.  H.  Rust,  Warren 
Rd..  $6,660;  Richmond  St.,  $5,544;  Court  St.,  $3,967; 
Anderson  St..  $2,545. 

The  Warren  Bituminous  Paving  Co..  of  Toronto,  has 
a  contract  for  14,672  sq.  yds,  of  bitulithic. 

'St.  Bonifacf.  Man. — This  city  has  increased  its  yard- 
age for  bitulithic  with  Bitulithic  &  Contracting  Co.,  Ltd., 
of  Winnipeg  by    1,800  sq.  yds. 

'Armherst,  N.  S. — 5,600  sq.  yds.  of  bitulithic  has  been 
added  to  the  contract  previously  awarded  to  the  Warren 
Bituminous   Paving  Co.,   of  Toronto,  Ont. 

'Reginn.  Sasi. — An  additional  contract  for  1,000  sq. 
yds.  of  bitulithic  has  been  awarded  to  Bitulithic  &  Con- 
tracting Co.,  Ltd.,  of  Winnipeg.  Man. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes    Arranged    Alphabetically    by    States. 

Beebe,  Ark. — We  are  informed  that  there  is  some  talk 
here  of  constnictinfl'  water  works  and  an  electric  light 
plant,  but  nothing   definite  has  yet  been   done. 

Decatur  Ala. — The  Decatur  Light,  Power  &  Fuel  Co., 
IS  reported  to  have  decided  to  expend  about  $30,00  in  Im- 
provements. 

Seward.  Alaska, — The  Seward  Light  &  Power  Co.  pro- 
TMses  installing  a  too  h.  p.  engine.  A.  P.  Dickinson. 
Sc.   and   Mgr. 

Alameda  Cal. — The  City  Council  is  reported  to  have 
recommended  an  issue  of  $50,000  bonds  for  improving  the 
elctric  light  plant. 

Los  Angeles,  Cal. — ^The  City  Gas  Co.  (F.  J.  Sartori, 
Prest.),  is  reported  to  have  petitioned  for  a  franchise 
for  a  gas  plant. 

Willows,  Cal, — The  Bd.  of  Supenr.  is  reported  to  have 
granted  the  Snow  Mountain  Power  Co.  an  electric  light 
franchise  in  Willows. 

*  Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


Wilmington.  Del. — The  Street  and  Sewer  Dept.  is  re- 
ported to  be  considering  the  question  of  building  a  sys- 
tem of  conduits  forjcity  wires,  the  space  to  be  sub-let 
to  companies  using  wires. 

lf<M»iiiig/o«,  D.  C. — Bids  will  be  received  at  the  Bu- 
reau Supplies  and  Accounts  Navy  Dept.,  Washington, 
D  C,  Aug.  27,  to  furnish  at  the  navy  yards  and  naval 
stations  a  quantity  of  naval  supplies,  as  follows:  Ports 
mouth,  N.  H.  Sch.  165 — Band  saws,  planer  and  jomer. 
Scb.  209 — Dump  tubs  Sch.  211 — Steam  pipe,  pipe  fit 
tings,  angle  and  gate  valves.  Boston,  Mass.,  Sch.  220 — 
Tools,  hose-gate  valves,  steel,  etc.  New  York,  N.  Y., 
etc.,  as  follows:  Sch.  209 — Wire  lath,  galvanized  iron 
wire  and  bolts.  Sch.  210 — Steel.  Sch.  212 — Drilling 
machine.  League  Island,  Pa.,  Sch.  210 — -Steel  rails. 
Sch.  211 — Iron  pipe,  pipe  fittings,  etc.  Naval  Academy, 
.\nnapolis,  Md.,  Sch.  166 — Pipe  cutting  and  threading 
machine,  turbogenerator.  Washington,  D.  C,  etc.,  Sch. 
213 — -Motors.  Scb.  214 — Millinp  attachment,  pneumatic 
urills  and  hammers,  brass  tubes,  armor  plates.  Sch.  2^4 
— Wliite  pine.  Norfolk.  Va.,  Sch.  208 — Electrical  instru- 
ments, battery  cells,  electrical  supplies,  etc.  Sch.  209 — 
Tool  grinders,  condenser,  drills,*  etc.  Sch.  215 — -Electric 
snares.  Sch.  218 — Electric  wire  and  cable,  volt-meters. 
Sch.  220 — Brass  pipe,  galvanized  iron  thimbles.  Charles- 
ton, S.  C,  Sch.  164 — ^Traveling  crane.  Sch.  165 — Ro- 
tary shear,  band  saw  machine.  Sch.  215 — Motor  drive. 
Key  WJest.  Fla.,  Sch.  202 — Portlana  cement,  steel  wire 
fabric,  yellow  pine.  New  Orleans,  La.,  Sch.  204 — ^Pres- 
sure blower,  forges,  oil  pumping  apparatus,  tools.  Sch. 
205 — White  and  yellow  pine,  cypress,  rolled  bronze,  iron, 
steel.  Applications  for  proposals  should  designate  the 
schedules  desired  by  number.  E.  B.  Rogers,  Paymaster 
CJen'l,  U.    S.   N. 

Millen,  Ga. — It  is  stated  that  bids  will  be  received  about 
Sept.  12  by  H.  Q.  Bell,  Mayor,  for  an  electric  light  and 
water  plant  for  this  place.  Probable  cost,  $30,000.  J.  B. 
McCrary  &  Co.,  Engrs.,  Atlanta. 

Rathdrum,  Iiiaho. — Rathdrum  Electric  Co.  contemplates 
erecting  new  transmission  lines  and  installing  new  trans 
formers.      H.   R.   Saunders.   Mgr. 

Lewiston,  Idaho. — The  Lewiston  Gas  Co.  is  reported 
to  have  decided  to  install  two  new  retorts,  and  extend  the 
mains. 

Hunlingburg,  Ind. — The  Miessuer  Bros.  Co.  will  install 
a  new  I7s-lcw.  generator  and  an  engine  of  250  h.-p.  F. 
G.  Katterbury.   Sigr.  _ 

Churubusco,  Ind. — A  new  alternator  will  be  installed 
in  the  plant  of  the  Churubusco  Water  &  Light  Co.  this 
fall.      Miss  ^.    Kingdon,  Owner  and  Mgr. 

Lebanon,  Ind. — The  Citizens  Electric  Light  &  Ice  Co. 
is  said  to  he  contemplating  increasing  capacity  of  plant, 
and  will  install  a  175-kw.  3-phase,  60  cycle  2,200-volt  gen- 
erator and  a  250  h.-p.  Deisel  engine.  G.  H*.  Wing, 
Mgr. 

Martinsville,  Ind. — The  citizens  are  contemplating  mak- 
ing improvements  to  the  municipal  electric  Ight  plant, 
which  include  the  installation  of  a  new  dynamo,  engine 
and  new  lamps.     B.  E.   Lewis,  Mgr. 

IVeleetka,  Ind.  Ter. — The  Weleetka  Light  &  Water 
Co.  is  said  to  be  planning  extensive  additions  and  im- 
provements to  its  water  works  system  to  include  80  h.-p. 
pump,  80,000  gal.  tank  and  6,000  gal.  reservor,  and  may 
install  a  200-kw.  dynamo.     D.  F.  Campbell,  Mgr. 

Guthrie  Center,  la. — Plans  are  bein^  made  by  the 
Guthrie  Center  Electric  IJght  Co.  to  increase  capacity 
of  plant  this  fall.  An  engine,  generator  and  two  trans- 
formers will  be  installed. 

Britt,  la. — The  Britt  Light  &  Power  Co.  is  said  to  be 
contemplating  installing  a  street  lighting  circuit  for  in- 
candescent lamps,  and  will  erect  a  pole  line  for  50  lamps. 
L.  M.  Goodman,  Mgr. 

New  London,  la. — The  citizens  are  contemplating  ex 
tending  the  municipal  electric  lighting  system  to  Dan 
ville  to  supply  the  village  with  electricity  for  lighting 
purposes.     Gilbert  Johnson,  Mgr. 

Burlington,  la, — The  Burlington  Electric  Light  & 
Power  Co,  is  said  to  be  making  arrangements  to  install 
a  60  h.-p.  gas  engine  and  alternator. 

St.  _  Ansgar,  la. — The  Wood  Working  Co.  proposes 
changing  its  electric  plant  from  steam  to  water  power. 
C.  IL  Miller,  Mgr. 

Carroll,  la. — Geo.  H.  Long,  of  Grand  Rapids,  Mich., 
is  reported  to  have  purchased  electric  light  plant  and 
will  improve  same. 

'Sioux  City.  Ia. — A.  A.  Smith,  City  Clerk,  writes  that 
the  contract  for  lighting  the  streets  by  electricity  (bids 
opened  Aug.  6),  has  been  awarded  to  the  Sioux  C^ity  Gas 
&  Electric  Co.  of  Sioux  City,  for  to  years  at  $75  per 
lamp  for  2,000  c.  p.  arc,  and  $20  for  32  c.  p.  incandes 
cent  lamps. 

Garnett,  Kan. —The  Garnett  Electric  Light  Co.  has 
in  contemplation  the  establishing  of  a  fan  circuit.  G.  B. 
State,  Mgr. 

lola,  Kan. — Extensions  and  improvements  are  con- 
templated to  the  municipal  electric  lighting  plant,  to  in- 
clude installation  of  a  150  h.-p.  tubular  boiler,  and  a  100 
kw.  alternating-current,  2,200-volt  60-cycle  generator.  W. 
E.  Rutledge,   Supt. 

Caney  Kan, — The  Caney  Electric  Light  &  Power  Co. 
is  considering  the  question  of  installing  a  150-kw.  1,100- 
volt  generator.     John  Heckman,  of  Cofleyville,  Mgr. 

Princeton,  Ky. — The  Princeton  Light  &  Power  Co.  is 
contemplating  installing  47  additional  street  arc  lamps. 
G.   G.  Flower,  Mgr. 

London,  Ky. — Plans  are  reported  as  being  made  to  in- 
stall a  new  engine  in  the  plant  of  the  London  Elecrtic 
Light  &  Power  Co.     W.   F.   Raymer,  Mgr. 

MayHeld,  Ky.— The  Mayficld  Water  &  Light  Co.  is 
said  to  be  contemplating  an  extension  of  4  miles  to  its 
streets  lighting  service,  and  '6  miles  of  water  mains. 

Paris,    Ky. — ^The    Paris    Eectric    Light    Co.    is    contem- 

filating  increasing  the  capacity  of  its  plant,  and  estab- 
shing  a  day  service.  The  company  will  install  an  en- 
gine and  boiler.     L.  S.  Allen,  Mgr. 

Uniontown,  Ky. — Tht  Uniontown  Light  &  Power  Co. 
Is  -planning  to  install  an  additional  boiler  in  its  plant.  G. 
F,  Cecil,  Mgr. 

Richmond,  Ky. — The  Richmond  Electric  &  Power  Co. 
proposes  installing  a  150  h.-p.  boiler.     A.  J.  Forbes,  Mgr. 

Sturgis,    Ky. — The   West    Kentucky    Coal    Co.    contem- 
plates adding  new  machinery  to  its  electric  power   plant. 
W.   A.  Chandler,  Mgr. 
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Lake  C  liarles.  Ln.— The  Lake  Charles  Ice,  Light  & 
Water  Works  Co.  is  contemplating  installing  a  loo-kw. 
Westmghouse-Parsons  turbo-generator  get  and  a  300 
h.-p.  boiler  in  its  plant  in  Sept.     T.  J.  Bird,  Mgr. 

South    Berwick,  Me. — The    Berwick    &    Salmon     Falls 

Electric  Liftht  Co.  is  said  to  be  contemplating   about   20 

miles  of  extension  to  its  lines.      E.   E.   Proctor,  of  Wake- 
field, Mass..   Mgr. 

Oakland.  Md. — The  Youghiogheny  Light  &  Power 
Co..  of  Garrett  County,  is  reported  to  have  been  incor- 
porated at  Oakland.  It  is  proposed  to  locate  a  power 
plant  below  Deep  Creek  Falls,  7  miles  north  of  Oak-  ^ 
lank,  at  which  point  the  wasted  water  power  of  the  Swal- 
low Falls  in  Yough  River,  the  Deep  Creek  falls  and  the 
Muddy  Creek  falls  nearby,  wil  be  concentrated  and 
utilized  for  the  purpose  of  generating  power.  It  is  pro- 
posed to  supply  electric  light  to  Oakland.  Mauntain  Lake, 
Deer  Park.  Grantsville,  Accident,  Friendsville  and  other 
towns  in  Garrett  County.  Kingwood  and  other  towns  in 
West  Virginia  and  towns  on  the  southern  border  of 
Pennsylvania.  It  is  the  purpose  also  to  supply  power 
for  proposed  trolley  roads,  one  of  which  would  run  from 
Frostburg  to  Uniontown,  over  a  section  of  the  old 
National  pike. 

Baltimore,  Md. — Bids  will  be  received  until  Aug.  28 
by  the  Bd.  Awards  (J.  E'arry  Mahool,  Pres.)  for  the 
electrical  equipment  for  the  illumination  of  Baltimore 
St.     Robt.  J.    McCuen,    Supt.   Lamps  and   Lighting. 

Boston,  Mass. — Bids  will  be  received  until  Aug.  30  by 
the  Schoolhouse  Comn.  (R.  Clipston  Sturgis,  Chmn.),  120 
Boylston  St.,  for  installing  electrical  system  in  extension 
to  Mechanic  Arts  High  School,  Scotia  St.  Wheelwright 
&  Haven,  Archts.,  220  Devonshire  St.;  French  &  Hub- 
bard, Engrs.,  Albany  Eldg. 

L'Anse,  Mich. — C.  D.  Shea.  Village  Clk.,  writes  that 
bids  will  be  received  until  Sept.  3  for  the  construction  of 
the  proposed  water  power  plant.  Engineer,  E.  P.  Burch, 
of    Minneapolis,    Minn. 

Miyiucaf^olis.  Minn. — The  City  Council  has  passed  an 
ordinance  providing  that  the  city  estimates  for  next  year 
include  an   item   of   $500,000    for   a   lighting  plant. 

Hattiesburg.  Miss. — The  Union  Electric  Co.,  of  Hatties- 
burg,  has  applied  for  a  charter,  with  a  capital  of  $5,000. 
A.  N.  Sexton  and  C.  J.  Sutherland,  of  Hattiesburg,  are 
reported   interested. 

Helena,  Mont. — S.  T.  Hauser,  former  Governor  of 
Montana,  is  reported  interested  in  the  construction  of  a 
third  dam  across  Missouri  River  for  the  development  of 
electrical  power,  a  portion  of  which  will  be  utilized  for 
a  pumping  plant,  which  will  reclaim  35,000  acres  of  land 
in  Prickly  Pear  Valley,  below  the  city;  probable  cost  of 
proposed   work,    $1,000,000. 

Stevensville.  Mont. — Geo.  T.  Walters,  of  Victor,  is  re- 
ported interested  in  the  development  of  water  power  here 
and  the  installation  of  an  electric   light   plant. 

•University  Place.  Neb.—'R.  E.  Shelley,  City  Clk.. 
writes  that  the  contract  for  constructing  an  electric  light 
plant  (bids  opened  July  27)  has  been  awarded  to  Bicker 
&    Lowell,   of   University   Place,    for    $3,890. 

Tekamah,  Neb. — The  citizens  are  reported  to  have 
voted  to  issue  bonds  for  the  construction  of  an  electric 
light  plant. 

Wood  River,  Neb.—X).  D.  O'Kane.  Village  Clk.,  writes 
that  contract  will  probably  be  let  in  at>out  30  days  for 
the  construction  of  water  works  and  an  electric  light 
plant. 

Paufsboro,  N.  J. — Bids  will  be  received  by  Chas.  M. 
Gwilliam,  Boro.  Clk..  until  Aug.  29  for  the  installation 
of  a  gas  plant,  as  advertised  in  The  Engineering  Record. 
Engineer  Wm.  H.  Boardman,  426  Walnut  St.,  Philadel- 
phia,  Pa. 

Bids  will  be  received  until  .\ug.  2Q  by  Chas.  M.  Gwil- 
liam.   Boro.    Clk.,    for    $35,000    gas    bonds. 

Secauctis.  -V.  /. — Bids  will  be-  received  until  Aug.  29 
by  the  Boule.  Comrs.  (John  Sweeney,  Clk.).  580  Newark 
Ave..  Jersey  City,  for  the  work  of  dismantling,  moving 
forward,  resetting  and  repairing  4  boilers;  installing  sep- 
arator, valves,  and  refitting  steam  pipes,  etc.,  to  same,  at 
the  Power  House.  Secaucus. 

New  York  N.  Y. — Bids  were  opened  on  Aug.  15  by 
John  H.  O'Brien,  Com.  Water  Supply.  Gas  &  Electricity, 
for  furnishing,  maintaining  and  installing  power,  etc., 
at  pumping  stations  as  follows:  The  New  York  Edison 
Co.,  Elm  and  Duane  Sts.,  bids  Furman  and  Joralemon 
Sts.,  and  Willoughby  and  St.  Edwards  St.  stations, 
Brooklvn  Boro..  i  J^  cts.  jjer  kw.  hour  and  $3,660  per 
mo.  for  installing,  maintaining,  etc.  of  same,  and  at 
Oliver  and  South  St.  and  Gansevoort  and  West  Sts. 
stations  Eoro.  of  Manhattan.  2j^  cts.  per  kw.  hour  and 
$6,500  per  month  for  furnishing,  installing,   etc. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Sept.  4 
at  the  Bureau  Yards  and  Docks  (R.  C.  HoUyday,  Ch.), 
Navy  Dept.  Washington,  D.  C,  for  furnishing  15  motor- 
generator  sets  and  accessories  for  the  Navy  Yard,  Brook- 
lyn. X.  Y..  as  per  specification  No.  1560.  Est,  cost, 
$72,000. 

Irondcquoit,  N.  Y.- — The  Rochester  Ry.  &  Light  Co., 
of  Rochester,  is  reported  to  have  secured  fran/hise  to 
supply  heat,  light  and  jiower  to  the  town  of  Irondequoit; 
estimated   cost   of  this  improvement    is   $20,000. 

Albany,  N.  Y. — ^John  R.  Freeman,  Providence,  R.  I., 
has  been  retained-  by  the  State  Water  Supply  Commission 
to  investigate  the  water  power  resources  of  the  State  and 
outline  plans  for  developing  some  of  the  powers.  New 
York,  unlike  most  other  States,  owns  the  beds  of  most 
inland  streams,  and  can  undertake  power  developments 
without  spending  large  sums  to  acquire  ownershiff.  It  is 
proposed  to  organize  several  field   parties  immediately. 

Little  Valley.  N.  K.— M.  L.  Ansell.  Village  Clerk, 
writes  that  bids  will  be  received  on  Aue.  30,  for  im-- 
provements  to  the  electric  light  plant,  probable  cost  of 
work,    $10,000.     Engineer   G.    S.    Boiler,   of  Little   Valley. 

Blackit'ell's  Island.  N.  K— The  following  are  the  bids 
opened  on  Aug.  15  by  Robt.  W.  Hebberd,  Com.  of  Pub. 
Charities.  N.  Y.  City,  for  furnishing  material  and  in- 
stalling complete  electric  lighting  and  power  system  for 
all  buldings  and  grounds  under  Dept.  of  Public  Charities, 
and  comprising  City  Hospital  Dist.  Blackwell's  Island, 
Boro.    of    Manhattan :       (a)   Aggregate    price    for     whole 


work,,  and  embracing  entire  completion  of  work.  (b) 
Aggregate  price  for  whole  work  as  modified  by  the  Al- 
ternate installing  undergr'ound  conduit  lines  with  service 
boxes,  manholes,  transformers  vaults  and  the  like  com- 
plete: Ideal  Electrical  Constr.  Co.,  11 33  Bway,  a  $68,920, 
b  $120,700;  Thompson  Bonncy  Co..  45  York  St.,  Bklyn,  a 


$72,360,    b'   $126,940 
$69,440,  b  $122,345. 


T.    Blanchard,    142    5th     Ave., 


Rocky  Mount,  N.  C. — Bids  will  be  received  until  Sept. 
I  by  W.  L.  Thorp,  Mayor,  for  $135,000  water,  light  and 
street   improvement  bonds. 

"Pryon^  N.  C. — G.  Hamilton  Holmes,  of  Tryon,  Ch. 
Engr.  Tryon  Electric  Light  &  Power  Co.,  writes  that 
plans  for  the  proposed  development  have  been  changed 
and  a  larger  plant  is  now  proposed;  probable  cost 
$1 10,000. 

Springfield,  O.— The  stockholders  of  the  new  north 
side  lighting  and  heating  company,  are  reported  to  have 
on  Aug.  13  decided  to  incorporate  with  a  capital  of  $50,- 
000.  The  name  of  the  company  is  not  yet  decided  upon. 
The  site  for  plant  has  been  purchased  and  contract  will 
soon  be  let  for  the  erection  and  equipment.  A.  J.  Eisen- 
niayer,  is  acting  chairman  of  caimpany. 

Arlington,  O. — It  is  reported  that  bids  are  wanted  until 
Aug.  27  for  constructing  an  electric  light  plant.  O.  T. 
Castor,    Village    Clk. 

Bucyrus,  O. — It  is  reported  that  preliminary  plans  are 
being  prepared  for  a  municipal  electric  light  plant. 

Columbus,  O. — Bids  will  be  received  until  Sept.  17 
by  the  Bd.  of  Trus.  of  the  Columbus  State  Hospital 
(Geo.  Stockton,  M.  D.,  Secy.),  for  furnishing  and  in- 
stalling complete  at  the  power  house  at  the.  said  hos- 
pital an  engine,  dynamo  and  switch  board.  Frank  L. 
Packard,   Archt.,    Columbus, 

El  Reno,  Okla. — The  Canadian  Light,  Heat  &  Power 
Co.  is  reported  incorporated,  with  a  capital  of  $100,000, 
by  Henry    Schafer,  J.  W.    Many,   and   others. 

Eugene,  Ore. — Geo.  M.  Miller,  of  Eugene,  writes  that 
it  is  proposed  to  construct  a  power  plant  at  Swisshome. 
to  cost  between  $50,000  and  $100,000.  Joaquin  Miller, 
of  Diamond,   Cal.,  is  also  reported  interested. 

Conrallis.  Ore. — Wm.  H.  Adams,  Secy,  of  the  Ore- 
gon Gas  Mfg.  Co.,^  Room  401  Tilford  Bldg.,  Portland, 
writes  that  this  company  has  secured  a  franchise  for  the 
construction  of  a  gas  plant  and  the  installation  of  neces- 
sary pipe  line  system.  It  has  option  on  present  water 
pipe  line  system  with  about  7  miles  of  pipes.  It  is  pro- 
posed to  utilize  these  pipes  and  to  add  to  same  about  3 
miles  of  pipe  before  winter.  Tibs  comnany  also  proposes 
supplying  gas  to  the  cities  of  Astoria,  Salem,  Baker  City, 
Pendleton,  La  Grande,  and  other  cities,  and  has  also 
received  a  franchise  in  Albany,  Ore.,  and  will  install 
about  10  miles  of  pii>e.  Within  a  year  the  company  will 
have  nearly  100  miles  of  pipes  reaching  the  nearby 
towns. 

Bend,  Ore. — We  are  informed  that  the  city  has  in 
contemplation  the  question  of  purchasing  present  elec- 
tric plant,  and  installing  a  gravity  water  system.  H.  C. 
Ellis,  City  Recorder. 

Panama. — See  ''Miscellaneous.*' 

Elisahethtown,  Pa. — The  Boro.  Council  is  reported  to 
have  granted  an  electric  light  franchise  to  the  Elizabeth- 
town    &    Marietta    Electric    Light    Co. 

Philadelphia,  Pa.— The  United  Gas  Improv.  Co.  is  re- 
ported to  have  decidd  to  expend  about  $2,000,000  in  im- 
nrovements  to  include  construction  of  holders  in  West 
Philadelphia,  with  a  capacity  of  3,000,000  cu.  ft.  and  a 
30-in.  main  from  Point  Breeze  works  fo  storage  plant  at 
9th  and  Norris   Sts. 

Finleyville.  Pa. — Charters  are  reported  to  have  'been 
granted  to  the  Finleyville  Electric  Light  Co.  and  the 
(Courtney  Electric  Light  Co.,  each  with  a  capital  of 
$5,000.  The  incoporators  are  the  same  in  both  com 
panics  as  follows:  Jacob  V.  Van  "Wagener,  John  F. 
Cockburn  and  Clarence  W.   Scheck,   all   of   Pittsburg. 

Gary  S.  D. — Oscar  Qaussen,  of  St.  Paul,  Minn.,  is 
reported  to  be  preparing  plans  for  the  proposed  electric 
light  plant.     T.  M.  Anton,  Town  Clk. 

Columbia,  Tenn. — The  City  Council  is  reported  to  be 
considering  the  question  of  improving  the  electric  light 
plant. 

Park  City,  Tenn. — The  City  Council  has  adopted  on 
final  reading^  the  ordinance  and  contract  with  Knox- 
ville  Rjj".  &  Light  Co.,  of  Knoxville,  providing  for  lighting 
Park  City  with  20  arc  lamps. 

*KnoxviUe,  Tenn.—'Press  reports  state  that  W.  J.  Oli- 
ver, of  Knoxville,  will  receive  contract  to  construct  the 
dam,  canal  tunnel  and  power'  house  on  Little  Tennessee 
River  for  the  Knoxville  Power  Co.,  for  about  $2,500,000. 

Ashland,  Wis. — The  only  bid  recently  received  for  the 
construction  of  the  municipal  electric  light  plant  is 
stated  to  have  been  submitted  by  W.  E.  Ule,  of  Stevens 
Point,  for  about  $130,000.  It  is  stated  that  new  bids 
will   be   called   for. 

ELECTRIC  RAILWAYS. 

Notes   Arranged   Alphabetieally   by   States. 

Sacramento.  Cat. — The  Sacramento  &  T-ake  Tahoe  Ry. 
Co.  is  reported  to  have  filed  several  notices  of  location 
in  Placer  County  for  water  rights,  dam  and  reservoir 
sites,  etc.,  on  the  middle  fork  of  the  American  River, 
for  the  storage  of  water_  for  the  generation  of  electric 
power.  The  railway  will  cross  the  American  River 
near  Folsom,  and  use  the  old  railroad  grade  at  the 
Owen  King  place,  running  east  of  Loomis  and  con- 
tinuing up  through  Long  Valley. 

Lakeport,  Cal. — It  is  stated  that  the  Sonoma  &  Lake 
County  R.  R..  which  has  been  granted  an  exclusive  fran- 
chise by  the  Lakeport  Bd.  of  Trustees,  is  about  to  build 
an  electric  railway  from  Lakeport  to  Cloverdale,  which 
will  pass  through  Adams  Springs,  Highland  Springs, 
Saratoga  and  Bartlett.  ^  The  company  will  commence 
the  construction  of  the  line  as  soon  as  arrangements  are 
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completed  for  a  connection  witli  San  Francisco.  Uhe 
line  will  cover  a  distance  of  27  miles,  will  handle  pas- 
senger and  freight  traffic  and  will  cater  to  tourist  trade. 
ihe  company  is  composed  of  nine  Lake  County  and 
Ukiah  capitalists,  who  hold  the  entire  10,00  shares.  T.  F. 
i'ulton,   (jcnl.    Mgr. 

St.  Augustine,  Fla.—li  is  stated  that  the  St.  Johns 
Light  &  Power  Co.  (J.  F.  Miller,  Ch.  Engr.)  expects  to 
build  about  5  miles  of  track  during  the  next  three 
months.  It  is  said  that  the  company  will  also  purchase 
considerable    rolling   stock. 

Danville,  ///.—The  Danville  &  Eastern  Illinois  Ry.  Co. 
certified  to  an  increase  of  capital  from  $5,000  to  $500,000. 
This  road  is  to  be  built  from  Danville  to  Terre  Haute, 
Iiid. 

Chicago,  in.—The  Chicago  &  Interurban  Ry.  Co.,  with 
a  capital  of  $roo,ooo,  is  reported  to  have  secured  a 
license  to  incorporate.  The  road  is  to  be  constructed 
from  Chicago  south  through  Harvey,  South  Holland, 
Calumet,  Thornton,  Chicago  Heights,  Crete,  to  Joliet, 
Illue  Island,  Riverdale,  Dalton,  Hammond  and  other 
towns.  Ificorporators:  J  .W.  McGill,  John  W.  Humphrey, 
Claude  E.  Fitch,  L.  E.  Eaton,  J.  M.  Miller,  H.  6. 
Moreland  and  Fred  F.   Myers. 

Evansville,  Ind. — ^The  Evansville  &  Mt.  Vernon  Trac- 
tion Co.  is  stated  to  have  decided  to  ballast  the  line 
between  this  city  and  Mt.  Vernon  with  broken  stone 
and   make   a  number  of  improvements. 

Muscatine,  la. — It  is  stated  that  a  survey  is  under  way 
for  a  projected  electric  railway  to  Davenport.  It  is  re- 
ported that  R.  A.  Roberts,  of  St.  Louis,  Mo.,  is  inter- 
ested. 

ParsonSj  Kan.— The  City  Council  is  stated  to  have 
granted  C.  L.  Brinser  a  franchise  for  a  street  railway 
line  which  is  to  be  part  of  an  interurban  system.  There 
will  be  two  lines,  one  extending  north  to  Chanutc  and 
Pittsburg,  and  the  other  south  to  j\ltamount  and  Edna, 
and    then   on   to   Coffeyville. 

Danville.  Ky. — The  Danville  Light,  Power  &  Trac- 
tion Co.  is  reported  to  be  considering  the  construc- 
tion of  an  electric  railway  here  and  a  line  taking  in 
Lancaster.  Stanford,  Hustonville,  Junction  City  and 
Harodsburg. 

Somerset.  Ky. — The  Somerset  &  Nashville  R.  R.  Co. 
is  reported  incorporated,  with  a  capital  of  $10,000,  to 
build   an   electric    railway    from    Somerset   to   Nashville. 

'Boston,  Mass. — The  Boston  Transit  Comn.  has  award- 
ed the  contract  for_  constructing  entrance  and  exit  at 
Water  and  Devonshire  Sts.  (bids  opneed  Aug.  15)  to 
Coughlan  &   Sheets   Co.,    104   Hanover   St.,   for  $2,686. 

Kirkwood,  Mo. — Extensive  improvemnts  are  reported 
under  way  on  the  Hodiamont  branch  of  the  United  Rail- 
ways Co.  system.  The  entire  line  from  De  Hodiamont 
to   Kirkwood   will  be  practically   rebuilt. 

Ithaca,  N.  Y. — The  Common  Council  is  stated  to  have 
granted  a  franchise  to  the  Ithaca  St. .  Ry.  Co.  (J.  N. 
Bennett,    Ch.    Engr.)    for  a   double   track. 

Asheville,  N.  C. — The  towns  of  Waynesville  and  Can- 
ton will  be  connected  by  an  electric  railway,  accord- 
ing to  reports.  It  is  stated  that  the  Champion  Fibre 
Co.,  of  Canton,  is  interested  in  the  project.  The  dis- 
tance between  the  two  places  is  about   10  miles. 

Grand  Forks,  N.  D. — The  incorporation  of  the  North- 
western Interurban  Ry.  Co.  with  a  capital  of  $1,000,000, 
for  the  purpose  of  building  electric  railways  in  Grand 
Forks  and  _  Crookston,  an  interurban  line  connecting 
the  two  cities,  and  a  line  eastward  from  Crookston  to 
connect  with  the  Soo  is  reported  under  consideration 
by  J.  L.  Lambrecht,  Pres.  Traction  Securities  Co.,  and 
Dr.     Stewart,     both     of     Minneapolis,     Minn. 

Mansfield,  O. — The  Massillon,  Wooster  &  Mansfield 
Traction  Co.  is  reported  incorporated,  with  a  capital 
of  $10,000,  by  G.  A.  Bartholomew,  W.  C.  Rhodes,  J. 
H.  Cousins  and  E.  R.  Lewis.  The  purpose  of  the  com- 
pany is  to  build  and  operate  an  electric  railway  between 
Mansfield  and  Massillon  through  Richland,  Ashland, 
Wayne  and   Stark   Counties. 

Spring  City,  Pa. — It  is  stated  that  the  Montgomery  & 
Chester  Electric  Ry.  Co.  operating  an  electric  line  be- 
tween Spring  City  and  Phcenixville,  has  decided  to  erect 
a  bridge  over  the  Pickering  Valley  Railroad  at  Iron- 
sides. 

Potisville,  Pa. — A  proposed  route  is  stated  to  have 
been  outlined  for  an  electic  railway  from  Pottsville  !o 
Glen  Carbon,  through  Barry,  Hegins  and  Hubley  Town- 
ships, of  Schuylkill  County,  and  then  throiigh  Dauphin 
County  to  Millersburg.  The  distance  from  Glen  Carbon 
to  Harisburg  is  38^  miles,  and  the  cost  to  build  this 
road  would  be  about  $1,500,000.  W.  E.  Harrington, 
Pres.,  of  the  Eastern  Railways  Co.,  is.  reported  interested. 

Tarentum,  Pa. — A  franchise  is  stated  to  have  been 
granted  the  Tarentum,  Saxonburg  &  Butler  St.  Ry. 
Co. 

Dravosburg,  Pa. — The  Council  of  Dravosburg  is  re- 
ported to  have  passed  an  ordinance  giving  the  Dravos- 
burg   St.    Ry.    Co.    rights    in    the    borough. 

I  Waynesboro,  Pa. — The  Chambersburg,  Greencastle  & 
Waynesboro  St.  Ry.  Co.  and  the  Blue  Mountain  House 
Co.  are  reported  to  have  under  consideration  the  construc- 
tion of  an  electric  railway  extension  from  Pen  Mar  to 
the    Blue   Mountain    House   and   High    Rock. 

Scranton,  Pa. — It  is  stated  that  the  Northern  Electric 
St.  Ry.  Co.  will  soon  build  a  steel  viaduct  500  ft.  long, 
also   6   miles   of   rail   and   overhead   construction. 

Anderson,  S.  C. — The  link  in  the  electric  railway 
operated  by  the  Anderson  Traction  Co.  necessary  to 
join  Belton,  Greenville  and  Anderson  will  he  built  at 
once,   it   is  stated.      Geo.    E.    Coughlin,   Gen.    Mgr. 

Memphis.  Tenn. — The  South  Memphis  Traction  Co.  is 
stated  to  have  applied  to  the  County  Register  for  a 
charter  to  construct  several  new  lines  in  South  Mem- 
phis. .According  to  oresent  plans  five  lines  will  be  built, 
two  from  Memphis  to  South  Memphis.  .\nother  line 
is  to  be  a  cross  line  going  from  the  river  up  Mallory 
.\ve  to  Lauderdale,  at  which  point  a  connection  will  be 
made  with  the  line  recently  completed  by  the  Memphis 
St.  Ry.  Co.  James  F.  Hunter.  W.  E.  Gage.  W.  G. 
Thomas   and   others    are    reported    interested. 


*  Items    marked  thus  give  the  names  of  parties  awarded   contracts. 
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JtMaate,  F«.— The  Roanoke  St  Rr.  ft  El<c-  Co..  it  is 
taid.  wOl  MiM  aa  otMamc  liae  in  tM  lontbwcstem  part 
of  the  dty. 

Ktmmtwick.  ITafft.— The  Pricat  Sapida  Rf.  Co.  it  stat- 
ed to  kav*  filed  papos  of  iaco«poiatfaB  with  the  Secre- 
tei7  at  State  at  On  mpia,  declanng  ita  pnrpoae  lo  build 
IB  UtUik.  lailvar  trom  Keiuievick  to  Wena tehee.  Capi- 
tal. »i»— «'°»»-  W.  R.  Roat,  Prca.;  M.  B.  Hainea. 
Viee-Prea.  and  Treaa.:  E.  H.  Gaie,  of  Seattle,  Secy. 
The  princtpal  oCee  of  the  company  will  be  at  Seattle. 
Tbt  roate  of  the  new  road  it  down  the  Colombia  Rirer 
Valley  almost  on  a  straight  line  from  W'enatchee  to 
Kcnnrwick.     The  distance  is  more  than  lOO  milea. 

J/aAinia  Wu.— Daniel  B,  Ely.  of  New  York.  N.  Y., 
ia  itpottea  to  be  interested  in  the  proposed  electric  rati- 
way  to  cooneet  Madison  and  Jamcsville,  Wis..  ^6  mile>. 
laiiniiit  throoch  Macfarland,  Stoaghton  and  hdeerton. 
The  liae  will  be  of  estiretT  new  construction,  and  rigtkt 
of  way  ,  which  ia  mostly  all  obtained,  will  be  private.  No 
MtJacta  hare  hccn  let  aa  yet. 


RAILROADS. 

fr»t*s  Amnttd   Atpkaifttictttlj  by  Statu. 

B»tt  St.  Ltnis,  IlL — .\  charter  has  been  granted  to 
the  East  St.  Louis  ft  Eastern  Ry.  Co.,  with  principal 
o4ftcc  ia  East  St.  Louis,  and  a  capital  of  $2,500,  to  con- 
alract  a  Hne  from  a  point  near  Belleville  to  a  point  in 
tiw  cooaty  of  St.  CUir,  III.  Incorporators:  L.  G. 
Hayaca,  T.  W.  Grecory,  G.  C.  Pierce  and  others. 

*lmSim^»lu.     /ad.— The  Ed.     of     Pub.     Whs.     has 

awarded    contract     for    track  elevation    at     Massachusetts 

and  Valley  Ares,  and  Haiel  St.  to  the  American  Constr. 
Co.  for  fii,6so. 


,^«,    Pa. — A    charter   has   been    granted    to  the 

Ctaae  R.  R.  Co.  to  construct  a  line  from  Whitehall 
TawaahtPk  Lehivh  County,  at  a  point  on  the  Lehigh 
Valley  R.  R.  to  Catasauqoa,  3  miles;  capital  $30,000. 
Leonard  Pidcett,  Pres.,  Catasauqua. 

PhUaJrlfkia.  Pa. — The  Board  of  City  Surveyors  has 
^  fororably  upon  plans  for  the  abolition  of  grade 
iag  along  the  line  of  the  Philadelphia  and  Trenton 
ch  of  t£e  Pennsylvania  K.  R.  The  plans  include 
the  Med  and  masonry  construction  work  between  Veaan- 
go  aad  Cambria  Sts.  The  bridges  along  the  route  will 
be  of  steel  and  masonry. 

Ft.    Worth,    Tt*. — The   Misaonri,   Kansas   ft  Texas    R. 
R.   Co.  _  (S.   B.    Fisher.    Ch.    Engr.,   St.    Louis,    Ho.),   is 
to  have  adopted  plans  for  extensive  terminal  im- 
nta   ia   Texas.      In    Ft.   Worth   and   Dallas  about 
>,ooo  will  be  expended. 

SufrrioT,  Wit. — ^The  Soo  R.  R.  Co.  (Thos.  Greene. 
Ch.  Xngr..  Minneapolis,  Minn.)  is  reported  to  have 
filed  aa  aatendment  to  its  articles  of  incorporation  in 
the  State  Secretary's  office,  declarine  its  intention  to 
bnld  a  branch  line  from  Brooten.  Minn.,  to  Superior; 
tc   miles  of   line    will    be    in   Wisconsin,   all    in   Douglas 


Ijmil|r 
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PUBLIC    BUILDINGS. 

Nout   Arranfi   Alphabetically    by   Statu. 

Sthma.  Ala. — Bids  will  be  received  by  Jas.   Knox  Tay- 
lor, Soperr.  Archt..  Treasury  Dept.,  Washington,  D.  C. 


ScpC  30  for  the  construction  (including  plumbing. 
^  .ipiac  heatinjc  apparatus,  electric  conduits  and  wir- 
ng)   of  the   U.   5.   Post  Office  at   Selma. 

'yiuHa.Cal. — The  Bd.  of  Superv..  it  is  reported,  has 
awarded  w.  D.  Trewhitt  of  Hanford  the  contract  to 
OOnMmct  the  additions  to  the  court  house,  and  to  in- 
•tan  aa  elevator  and  modern  heating  system  at   $40,000. 

Ntw  Lon4vm,  Conn. — Bids  will  be  received  until  Sept. 
4  by  O^  F.  L.  Denny,  Qtiartermaster  Marine  Corps, 
WaaUngtoa,  D.  C,  for  repairs  and  improvements  to 
nnikBnga  heloariag  to  the  Marine  Corps.  Naval  Sution, 
Hew  Loodon.     Jaa.    Sweeney,  Archt,   80  State   St.,  New 


'Fsrnhmrtt,  Del. — C.  E.  Anderson,  of  Wilmington,  it 
is  stated,  has  been  awarded  the  contract  for  the  erection 
of  a  building  for  the  insane  at  Famhurst  at  $34,470 
(bids  receivrt  Aug.  17).  Other  bids  received  were  A. 
S.  Reed  ft  Brother  Co.,  $36,9«3;  William  D.  Haddock, 
iKfViJ.-  ^   Hirona,  Dover,   $34,980;    Lynch  ft   Bro., 

AUmUm.  G*.—V.  Thornton  Marye.  Equitable  Bldg., 
it  ia  Hated,  has  recommended  to  the  County  Comrs. 
that  >  fr«tory  boijding  costing  about  $881,303  be  erect- 
ed  for  the  city  hall  and  court  house  building. 

Stmmtuah,  Ca.-i-The  following  are  the  bids  recently 
opaned  at  the  office  of  the  Superv.  Archt,  Treaa.  Dept., 
WMhiocton,  D.  C.  for  heating  apparatus,  for  U.  S. 
Cituiii  Benae  at  Savaniuh:  Newport  News  Htg.  ft 
FtaaUaf  Co.,  Newport  News,  Va.,  $3,840;  Robinson 
Bron^  gfat  Bluff,  Ark.,  $4,452;  and  AtlanU  Steam  Htg. 
CO..   AHaata,    $3.C45' 

Ponytk  Go. — Bida  will  be  received  until  Sept.  10 
by  the  Bo.  Comra.  aad  Revenues  (J-  S.  Jossey.  Chmn.) 
for   heatiog  tiie  court   bouse. 

Grtct  Laktt,  North  Chicafo,  III. — The  following  are 
the  bida  opened  on  Anc-  >s  at  the  olBce  of  the  Bureau 
of    NaeisMion,    Nary    Dept,    Washington.    D.    C,    for 

*"""'" at   the   Btfni   training   station    as   follows:    (a) 

.  (b)  hathhotue,  (c)  brig,  (if)  sUble  (e) 
Da  bidgs..  (O  gallev  and  laundry;  (f)  6  dorroi- 
Northcra  Constr.  Co.,  Milwaukee,  Wis.,  a  $70,- 
.  b  $60^000,  c  $24,300.  d  $23330,  «  $28.<40,  / 
tatjooo,  g  $I39M9°/  <"  *"  '<"  $370,000;  Noel  Constr. 
Co..  Baltimore.  Md.,  a  $72,428,  b  i6ifi6i,  c  $25,227, 
i  $23,821.  e  $4<>.79<-  /  $24.6ii,  t  $>44.oss.  or  all  for 
(392.000;  McArthnr  Bros..  Chicago,  HI.,  all  for  %tyiAli- 

Chieago,  III. — ^The  city  haa  had  plaaa  prepared  for  2 
new  ponce  stations  with  ronniciftal  court  rooms.  One  will 
be  erected  at  40th  Ave.  and  fillmore  St  It  will  be  3 
atorio,  6eaf20  ft.  aad  coat  $(o,ooe,  and  the  other  a 
4-atOfT  boiUinc  57x167  ft,  to  be  built  at  N.  California 
an^  Aafcopcare  Avea.,  and  cost  $Co,ooo.     Plans  for  the 


^    have  been   prepared  by   City   Archt    Chaa.    F. 
Hcrmaaa.  City  BalL 

EdwariiviUt,  III. — The  plans  of  J.  W.  Kennedv.  of 
Eaat  St  Lows,  it  ia  atMed,  have  been  accepted  for 
the  addition  to  the  Maditon  County  Hospiul;  cost, 
$13,000. 


THE     ENGINEERING    RECORD. 

Rockfort,  Ind.—\t  is  stated  that  the  court  house  is 
to  be  remodeled  at  a  cost  of  $40,000.  Frank  J.  Schlot- 
ter.   Evansville,   is  the  archt 

Litonitr,-  Ind.—\t  is  reported  that  the  Library  Bd. 
<Mrv  Jacob  Streets,  Chmn.)  will  receive  bids  until 
Sept    a    for    erecting    a    library. 

A'etr  Casllt.  /iid.— Bids  will  be  received  until  Sept 
?  by  the  Bd.  Trus..  Indiana  Village  for  Epileptics  (Enoch 
G.  Hogate.  Secy.)  for  erecting  2  cottages.  W.  S.  Kauf- 
man ft  Son,  .^rchls.,  Richmond. 

Uuscaiint  la. — Bids  will  be  received  until  Sept  26 
by  the  Bd.  Co.  Superv.  (W.  H.  Fishbum,  Chmn.)  for 
furnishing  material  and  erecting  complete  (excepting 
furnishing)  a  fireproof  court  house.  Jos.  E.  Mills, 
Archt..  510  Washington  Arcade,  Detroit,  Mich.;  A.  S. 
Lawrence.    Co.    Aud. 

Dft  MotMfs.  In. — The  Iowa  Sanitarium  Co..  in  which 
Dr.  Habernicht  is  interested  .intends,  according  to  re- 
norts.  to  erect  a  sanitarium  on  W.  Grand  Ave.,  to  cost 
$50,000. 

Mason  City,  la.— The  following  are  the  bids  opened  on 
Aug.  12  at  the  office  of  the  Superv.  Archt,  Treas.  Dept., 
Wa.shiniston.  D.  C,  for  the  construction  (including 
plumbing,  gas  piping,  heatinu  apparatus,  electric  con- 
duits and  wiring)  of  U.  S.  Post  Office  at  Mason  City: 
T.  W.  .Miller,  St  Paul,  Minn.,  $7.1,237;  Hennessy  Constr. 
Co..  St  Paul,  Minn..  $74,272;  Gen'l  Constr.  Co.,  Mil- 
waukee, Wis.,  $68,208:  Northern  Constr.  Co.,  Milwau- 
kee. Wis.  Sfi6n.>o:  C.  n.  Sirickler,  Washington.  D.  C. 
$75,445:  J.  H.  Weise.  Omaha.  Neb.,  $69,246,  and  Barllett 
ft  Kling,  Cedar  Rapids,  $75,835- 

Liberal.  Kan. — Bids  will  be  received  until  Sept  6 
bv  the  Bd.  Co.  Comrs.,  for  erecting  a  court  house.  J.  M. 
Smith,  Archt.,  405  S.  Main  St,  Hutchinson. 

•Baltimore.  Md.— The  Newport  News  Htg.  &  Plumb- 
ing Co.,  of  Newport  News,  Va..  has  secured  the  con- 
tract for  plumbing  work  in  U.  S.  Post  Office  at  Balti- 
more (bids  opened  Tulv  10)   for  $35,283. 

•M.  C.  Davis.  140  W.  Fayette  St..  is  stated  to  have 
secured  the  contract  to  erect  truckhouse  No.  15  (bids  re- 
ceived Aug.  7),  at  $19,000. 

'Chelsea.  Mass. — The  contract  to  erect  a  hospital 
at  the  Soldiers'  Home  at  Chelsea,  it  is  reported,  has 
he*-n  aw!»rd#*d  to  (^eo.  Howard  &  Sons  Co..  of  Brock- 
ton, at  about   $75,000. 

'Ottosso.  Mich. — Geo.  Rickman's  Sons  Co..  of  Kala- 
mazoo, has  secured  the  contract  for  constructing  U.  S. 
Post  Office  at  Owosso  (bids  opened  July  31)  tor  $46,- 
950. 

Alexandria,  Minn. — The  following  are  the  bids  open- 
ed on  .^ug.  19  at  the  office  of  the  Superv.  Archt,  Treas. 
Dept..  Washington.  T).  C.  for  the  construction,  includ- 
ing plumbing,  gas  pipinir.  h'-ating  apparatus,  electric 
conduits  and  wiring,  of  the  U.  .  Post  Office  at  Alex- 
andria: P.  .>f.  Hennessy.  St.  Paul.  $28,000;  Lauritzen 
Bros.,  Fereus  Falls.  $26,487:  Northern  Constr.  Co.,  Mil- 
waukee, Wis..  $34,635,  and  Everson,  Earle  &  Co.,  Alex- 
andria,   $27,000. 

St.  Joseph,  Mo. — It  is  stated  that  plans  have  been 
submitted  for  addition  to  the  Ensworth  Medical  Hos- 
pital to  cost  $25,000  and  for  an  addition  to  the  col- 
lege   to    cost    about    $10,000. 

Jefferson  Barracks.  Mo. — Bids  will  he  received  nntil 
Sent  12  bv  O.  W.  Bell,  Q.  M..  U.  S.  A.,  for  furnishing 
and  Installing  boilers  in  officers'  quarters. 

Lewiston,  Mont. — The  Co.  Comrs.  Aug.  8  adopted 
the  plans  for  a  concrete  and  brick  court  house  to 
cost    about    $90,000. 

Omaha  Neb. — Bids  will  be  received  until  Aug.  3' 
bv  the  Bd.  Co.  Comrs.  at  the  office  of  D.  M.  Haverly, 
Co.  Clk.,  for  erecting  a  tuberculosis  ward  at  the  County 
Hospital.      Thos.    R.    Kimball,    Archt,    McCague    Bldg. 

South  River.  N.  J. — It  is  statel  that  the  citizens  have 
voted  in  favor  of  issuing  $20,000  bonds  to  erect  a  town 
halL 

Binfhamton,  N.  V.^It  is  stated  that  bids  will  be  re- 
ceived until  Sept  4  by  the  State  Comn.  in  Lunacy  at  the 
Capitol.  Albanv  (T.  E.  McGarr.  Secy.),  for  the  con- 
straction.  heating,  plumbing  and  electric  wiring  of  dining- 
room  and  kitchen  addition  to  chronic  building  at  the 
Binghamton  State  Hospital,  Binghamton. 

Willard,  N.  Y. — It  Is  stated  that  bids  are  wanted  by 
the  State  Com.  In  Lunacv,  Capital.  Alhanv.  (T.  E.  Mc- 
tjarr.  Secy.),  until  Sept.  4.  for  construction,  heating, 
plumbing  and  electric  wiring  of  tuberculosis  pavilion  at 
.the  Willard  State  Hospital,  as  advertised  in  The  Engin- 
eering  Rcccrd 

'Riverhead,  L.  J..  N.  Y. — The  contract  for  additions 
and  alterations  to  the  court  house,  it  is  stated,  has  been 
awarded  to  D.  Stanley  Corwin  and  Harry  Adams,  of 
Greenport,    at    $12,400. 

Genrtia.  N.  Y. — Bids  will  be  received  until  Sept.  ■; 
by  L.  P.  Haviland,  Chmn.  Bldg.  Comn.,  State  Agri- 
cultural Experiment  Station  at  Geneva  for  the  con- 
struction, heating,  plumbing,  electric  work  and  gas 
Slplng  for  3  staff  residences  and  2  cottages  for  la- 
orers  at  above  station.  G.  L.  Heins,  State  Archt,  Al- 
bany. 

Syracuse,  N.  V.^Bids  will  be  received  until  Aug.  27 
by  R,  J.  Shanaban,  Compt,  for  $200,000  court  house 
bond*. 

New  York.  N.  K.— Bids  will  be  received  by  Park  Bd. 
(Moses  Herrman,  Pres.)  until  Aug.  29.  for  furnishing 
material,  erecting  and  completing  addition  "F"  to  the 
Metropolitan  Museum  of  Art.  Central  Park.  w.  side  of 
5th  Ave.  opposite  8id  St.,  Boro.  Manhattan.  McKim, 
Mead  &  White,  Arcbts.,    160   5th  Ave. 

Brooklyn.  N.  Y. — Bids  will  be  received  by  the  Dept. 
Pub,  Charities  (Robh  W.  Hehberd,  Comr,),  New  York 
City,  until  Sept.  4,  for  furnishing  material,  erecting  and 
completing  (with  the  exception  of  fitting  up)  a  new 
pathfiloiical  building  at  the  Kings  Co.  Hospital,  Boro. 
Brooklyn.  Raymond  F.  Almirall,  Archt..  51  Chambers 
St..   Boro.  Manhattan. 

.Salisbury,  N.  C— E.  H.  Miller,  Registrar  of  Deeds, 
writes  that  bids  will  probably  be  called  for  about  Nov. 
I  for  the  erection  of  a  court  house  to  cost  between 
$50,000  and  $7S,ooo.  Architects,  Frank  P.  Milbum 
ft  Co..  of  Washington.  D.   C. 
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•Marshall.  N.  C— The  Blue  Ridge  Constr.  Co.,  of 
Asheville,  N.  C,  it  is  reported,  has  the  contract  for 
erecting  a  $26,000  court  house. 

•Jamestoim  .V.  D.— Contracts  for  work  in  connection 
with  additions  to  the  cell  house  at  the  Penitentiary  are 
stated  to  have  been  awarded  as  follows:  Mill  work, 
to  Bardwcll,  Robinson  &  Co.,  Minneapolis,  Mmn.,  at 
|i,i9o;  plumbing  and  heating  to  E.  J.  Harrington,  of 
Fargo,  at  $11,040;  roofing,  to  Fargo  Cornice  &  Orna- 
mental   Co.,    of^  Fargo,    at    $2,122. 

Lima  O. — The  following  are  reported  to  be  the 
bids  opened  Aug.  13  by  <'«  Memorial  Com.  for 
erecting  the  Memorial  Bldg.  for  the  County  of  Allen: 
John  Sueltzer,  Ft  Wayne,  Ind.,  $95,535;  Smith  &  Sher- 
rick,  Lima,  $99,500;  H.  Ellenberger,  Chicago,  111.,  $102,- 
080;  J.  O.  Bullinger,  Portland,  Ind.,  $100,000;  B.  F. 
Zadeck,  Chicago,  III.,  $116,230;  Superior  Contr.,  Co., 
Toledo,  $112,400;  Noel  Contr.  Co.,  Dayton,  $103,500; 
Val   Heil,    Lima,   $105,038. 

Youngslown.  O. — Bids  will  be  received  until  Sept. 
16  by  the  Bd.  Co.  Comrs.  (J.  C.  Hanni,  Chmn.)  for 
erecting  an  addition  to  the  Children's  Home.  W.  B. 
Jones   Co.    Aud. 

Cleveland.  O.— Albert  E.  Skeel,  1069  Rose  Bldg.,  is 
preparing  plans  for  a  contagious  disease  hospital  for  the 
city,  to  cost  about  $60,000.  Contract  will  be  let  in  about 
40  davs. 

It  is  stated  that  steps  are  to  be  taken  at  once  to 
erect  the  Museum  of  Art  in  Wade  Park  according  to 
plans  prepared  by  Hubbell  &  Benes,  Citizens'  Bldg. 
Probable    cost,    $1,000,000. 

Pendleton,  Ore. — ^Thos.  Fitzaerald,  Cjty  Recorder, 
writes  that  the  proposed  city  hall  will  cost  About  $35,- 
000.      Architect.    T.    F.    Howard,    of    Pendleton. 

Philadelphia,  Pa. — Bids  will  be  received  at  the  office 
of  Maj.  C.  A.  F.  Flagler,  Corps  Engrs.,  U.  S.  A.,  until 
Sept.  10  for  erecting  the  superstructure,  etc.,  of  the 
light  house  at  the  .harbor  of  Refuge,  Light  Station,  Dela- 
ware Bay,  Del.,  as  advertised  in  The  Engineering 
Record. 

Pittsburg,  Pa. — Local  press  reports  state  that  bids 
for  erecting  the  Soldiers  and  Sailors'  Memorial  Hall 
for  Allegheny  County  will  be  asked  by  the  Co.  Comrs. 
in  about  a  week.  Total  cost  of  building  is  to  be  about 
$1,250,006.  Palmer  &  Hornbostel,  of  New  York  City, 
are   the  archts. 

Ft.  Sam  Houston,  Tex. — Bids  will  be  received  until 
Sept.  12  by  L.  J.  Fleming,  Const  Q.  M.,  U.  S.  A., 
for  the  construction,  plumbing  and  electric  wiring,  at 
this  post,  of  a  dead  house. 

Seattle.  Wash. — It  is  stated  that  Max  Umbrecht,  Globe 
Blk.,  will  prepare  plans  for  the  Washington  Oiild- 
ren's  Home  to  be  erected  at  Ravenna  Heights.  It  will 
be  2  stories  high  and  cost  about  $45,000. 

La  Crosse,  Wis.— -It  is  stated  that  plans  are  being 
prepared  for  an  addition  to  the  library  to  cost  $20,000. 

Milwaukee,  Wis. — The  members  of  the  Light  Horse 
Squadron  Armory  Assoc,  it  is  reported,  contemplate 
erecting  a  $40,000  armory. 

•Two  River.  Wis.—L.  K.  Pitz  and  Rudolph  Groll,  of 
Manitowoc,  it  is  reported,  have  been  awarded  the  con- 
tract for  building  the  government  Life  Saving  Station  in 
this   city,    for  about    $15,000    (bids    received  July   20). 

•Vancouver,  B.  C. — It  is  reported  that  the  contract  to 
erect  the  court  house  (bids  received  July  31)  has  been 
awarded  to  Macdonald,  Snyder  &  Wilson,  of  Vancouver, 
at  $400,000. 

Winnipeg.  Man. — Press  reports  state  that  the  Bd.  of 
Control  will  receive  bids  for  a  building  to  house  turbine 
for  water  works;   probable  cost,  $20,000. 

Kingston,  Ont. — Bids  will  be  received  until  Sept.  9 
by  the  Dept.  Pub.  Wks.  (Fred  Gelinas,  Secy.),  Ottawa, 
for  alterations,  additions  and  repairs  to  Block  C,  Tete 
du  Pont  Barracks,  Kingston.  H.  P,  Smith,  Archt, 
Kingston. 

Shcrbrooke,  Que. — It  is  stated  that  bids  are  asked  by 
Fred  Gelinas.  Secy.  Dept.  of  Pub.  Wks.,  Ottawa,  Ont, 
until  Aug.  29  for  the  construction  of  a  drill  hall  at 
Shcrbrooke. 

BUSINESS    BUILDINGS. 

Notes   Arranged    Alphabetically   by   States. 

Annislon,  Ala. — It  is  reported  that  the  Southern  Ry. 
Co.  (J.  .\.  Dodson,  Supt.  Constr.,  Atlanta,  Ga.)  has  ac- 
cepted plans  for  a  $75,000  depot  at  this  place. 

•Montgomery,  Ala. — N.  J.  Bell,  it  is  reported,  has 
awarded  to  Wells  Bros.,  of  New  York,  N,  Y.,  the  con- 
tract to  erect  a  14-story  store  and  office  building  at 
Lee   and   Montgomery   Sts.,    to   cost   about   $450,000. 

Birmingham,  Ala. — It  is  reported  that  the  Union 
Land  Co.  intends  erecting  a  hotel  at  5th  Ave.  and  26th 
St    to    cost    $18,000. 

San  Mateo,  Cal. — Lewis  P.  Hobart.  it  is  reported  has 
prepared  plans  for  a  hotel,  "The  Peninsula,"  to  be  erect- 
ed here  at  a  cost  of  about  $250,000. 

Sacramento,  Cal. — The  Sacramento  Hotel  Co.  is  report- 
ed orgnized  with  a  capital  of  $150,000  to  erect  a  hotel 
at   Kane  ana  Kay  Sts. 

San  Francisco,  Cal.—'R.  Sprague  is  reported  to  have 
applied  for  a  permit  to  erect  a  2-storv  brick  build- 
in"  at  1st  and  Market  Sts.  at  a  cost  of  $58,000. 

Berkeley,  Cal. — W.  L.  Busk  is  reported  Interested 
in  the  erection  of  a  theatre  to  cost  about  $125,000. 

•Washington,  D.  C. — A  permit  is  stated  to  have  been 
issucu  to  the  Washington  Terminal  Co.  for  a  store 
house,  coach  house,  oil  hoii.«e  at  Fckirif'ton  Y.Trds  at  T 
St.,  at  an  estimated  cost  of  $154,700.  M.  Long,  Archt,; 
Edward  Brady  &  .Sons,    Builders. 

Cordele,  Ga. — Dave  Browder  is  said  to  be  having  plans 
and  specifications  prepared  for  a  4-story  pressed  brick. 
marble  and  stone  $50,000  hotel,  to  be  erected  on  Wall 
and  7th  Sts. 

Lewiston,  Idaho. — It  Is  reported  that  the  plans  for  the 
new  depot  to  be  erected  jointly  by  the  Northern  Pacific 
and  the  O.  R.  &  N.  Railroads  at  a  cost  of  about  $100,000, 
arc   being    completed   and .  the    construction   work   will    be 
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Started    within    60    days.      W.    L.    Darling,    of    St.    Paul, 
Minn.,   Ch.    Engr.    Northern    Pacific   R.   R. 

Chicago,  III. — The  Republic  Metalware  Co.,  it  is  stated, 
will  construct  a  warehouse  at  1 532  to  1536  Wabash 
Ave.,  65x175  ft.,  of  brick  and  stone,  and  cost  $250,000. 
The  foundations  were  put  in  about  a  year  ago,,  but 
nothing    further    was    done   at    that   time. 

Jos.  A.  Patten  is  reported  to  have  purchased  a  site  at 
Michigan  Boule.  and  Harmon  PI.,  foo  the  erection  of  a 
lo-story   fireproof  steel   building  at  a  cost   of  $450,000. 

The  Western  Newspaper  Union  is  negotiating  for  a  new 
building  on  Plymouth  Court.  The  building  will  be  10 
stories  and  cost  $300,000. 

The  International  Harvester  Co.  will  erect  a  5-story 
180  X  258  ft.  warehouse  at_2^!fi  and  Leavitt  Sts.  at  a  cost 
of  $300,000,  according  to  reports. 

It  is  stated  that  T.  Nundenson  will  build  a  theater  on 
Halsted  t.,  near"  Folk  St.,  plans  for  which  are  being  pre- 
pared by  Francis  M.  Barton.  The  building  will  be  4 
stories,  120  x  148  ft.,  of  granite,  pressed  brick,  and 
heavy  ornamental  iron. 

It  is  reported  that  plans  are  being  prepared  for  a 
theater  to  be  erected  at  Halsted  and  Sixty-second  Sts. 
for  the  Englewood  Stock  Co.  It  will  be  5  stories, 
84  X  125  ft.  of  pressed  brick  and  stone,  the  interior  being 
01   fireproof  construction. 

Troat  &  Abluscher,  277  Dearborn  St.,  is  stated  to  .have 
let  the  general  contract  for  the  construction  of  a  factory 
building  at  Washington  and  Desplaines  St.,  for  the 
Browne-Sharpe  Co.,  16  S.  Clinton  St.,  to  Wm.  Adams, 
145  La  Salle  St.  Building  will  be  8  stories  high,  79  x 
go    feet,    and    cost    $175,000. 

H.  R.  Wilson.  218  La  Salle  St.,  it  is  stated,  has  com- 
pleted plans  for  a  building  which  Jacob  L.  Kesner 
proposes  erecting  for  Daube,  Cohn  &  Co.,  at  369  5th 
Ave.,   at    a  cost  of   $150,000. 

It  is  reported  that  plans  are  being  prepared  for  a 
7-story  reinforced  concrete  building,  looxioo  ft.,  to 
be  erected  by  the  Home  Herald  Co.,  at  La  Salle  Ave. 
and    Ohio    St.    at    a    cost    of    $100,000. 

The  E.  J.  Lehmann  estate  will  construct  2  additional 
stories  to  the  mercantile  building  at  200  to  206  Ran- 
dolph  St.   to  cost  $50,000. 

The  Pittsburg.  Ft.  Wayne  &  Chicago  Ry.  will  build 
an  enginC'house  and  annex  at  55th  St.  It  will  be  161 
X288  ft.,  one-story  high,  and  cost  $100,000.  D,  H.  Burn- 
ham  &  Co.,  9  Jackson   Eoule.   are  the  archts. 

Moeller  Bros.,  clothing  merchants,  will  construct  a  4- 
story,  50x1 1 5  ft.,  addition  to  their  building  at  600  N. 
Paulina   St.;    cost    $35,000. 

Lafayette,  Ind. — The  directors  of  the  American  Natl. 
Bank  (Wm.  S.  Baugh,  Pres.),  it  is  stated,  contemplate 
erecting  on  the  site  of  the  present  building  a  6-story 
office    building. 

*Vincennes,  Ind. — The  Modern  Constr.  Co.,  of  Terre 
Haute,  it  is  reported,  has  secured  the  contract  to  rebuild 
the  plant  of  the  Old  Vincennes  Distilling  Co.  at  a  cost 
of    about    $25,000. 

Des  Moines,  la. — It  is  reported  that  a  site  has  been 
accepted  on  which  it  is  proposed  erecting  the  coliseum 
at  a  cost  of  $60,000.  D.  B.  Fleming  is  a  member  of  the 
sub-committee  having  the  matter   in  charge. 

Wichita,  Kan. — It  is  reported  that  the  Atchison,  To- 
peka  &  Santa  Fe  R.  R.  (C.  A.  Morse.  Ch.  Engr.,  To- 
peka),  intend  making  improvements  to  the  depot  here 
at    a    cost   of   about    $20,000. 

*Baltimore,  Md. — The  contract  for  erection  of  4-story 
office  building  at  Light  and  Barre  Sts.  for  the  Baltimore 
Steam  Packet  Co.  is  reported  to  have  been  awarded  to 
John  Hiltz  &  Sons  Co.,  3  Clay  St..  for  $25,000. 

*A  permit  is  stated  to  have  been  issued  to  the  Mary- 
land Storage  Co.  to  build  a  6-story  concrete 'warehouse  at 
York  and  Johnson  Sts.,  as  planned  by  William  H. 
Emory.  The  structure  will  be  93x195  and  will  be  erect- 
ed by  th   Hopkins-Barnett  Co.    at  a  cost  of  $140,000. 

Riverside.  Mich. — ^Jos.  Mills,  Washington  Arcade,  De- 
troit, is  reported  to  have  secured  a^  permit  for  the  erec- 
tion of  a  3-story  brick  temple  for  Riverside  Lodge.  I.  O. 
O.  F.,  at  Hubbard  Ave.  and  Baker  St.  ,at  a  cost  of 
$50,000. 

Minneapolis,  Minn. — Long  &  Long,  archts.,  830  Henne- 
nin  Ave.,  have  plans  for  a  building  to  be  erected  on 
First  Ave.  N.,  and  4th  St.  It  will  be  28x157  ft.,  5 
stories  and  basement,  pressed  brick  front,  galvanized 
iron  work,  mill  construction  interior,  with  freight  ele- 
vator, plumbing,  electric  wiring  and  gasfitting,  steam 
heating.  J.  R.  Roddy,  Harrisburg,  Pa.,  owner;  cost, 
$30,000. 

Kansas  City,  Mo. — ^Howe,  Holt  &  Cutler.  Bayard 
Bldg.,  are  preparing  plans  for  brick  store  building  to  be 
erected  on  loth  aad  McGee  Sts.  for  W.  E.  Minor,  to 
cost  about  $40,000. 

Carterville  Mo. — It  is  reported  that  plans  are  be- 
ing preparea  for  a  2-story  brick  building  to  be  erected 
for   the   Miners   Bank  at  a   cost   of  $10,000. 

*0'NeU,  I\ieb.—'B.  E.  Short,  of  Sioux  City,  la.,  it 
is  stated,"  has  secured  the  contract  to  erect  for  the 
Knights  of  Columbus  a  2-story  brick  building  costing 
about    $15,000. 

Atlantic  City,  N.  /.—the  John  D.  Allen  Co.,  Betz 
Bldg.,  Philadelphia,  Pa.,  it  is  stated,  is  completing 
plans  and  will  invite  estimates  about  Septerabef  i  for 
a  $500,000  hippodrome  and  theatre  building,  to  be  erect- 
ed at  Mississippi  Ave.  and  the  Boardwalk,  Atlantic  City, 
for  Nixon  &  Zimmerman.  The  structure  will  be  6  stories 
high,  80x200  ft.,  of  reinforced  concrete  construction, 
with  exterior  walls  of  brick  and  stone.  Foundations 
for  the  theatre  were  built  a  year  ago. 

Brooklyn,  N.  K.— Plans  have  been  filed  for  a  5-story 
brick  tenement  and  stores,  to  be  erected  at  Meserole  St. 
and  Union  Ave.,  at  a  cost  of  $80,000.  by  Jung  &  Gardner, 
988  Bway. ;  architects.  Shampan  &  Shampan,  772  Bway. ; 
and  for  a  4-story  brick  factory,  140x139  ft.,  slate  roof, 
to  be  erected  at  Hamilton  Ave.  and  Smith  St.,  cost  $100.- 
000.  F.  W.  Devoe  and  C.  T.  Reynolds,  toi  Fulton  St., 
owners;  Ernst  Green,  5   Beekman  St.,  N.  Y.  City,  Archt. 

*Sherman.  N.  Y. — The  Durolithic  Co.,  16  Builders*  Ex- 
change, Buffalo,  has  secured  the  contract  for  erecting  a 
building  for  the  Mohawk  Condensed  Milk  Co  at  Sherman. 
.^rchitect,  Jas.  R.  Tyler,  of  Rochester.  The  building 
to  be  40x202  ft.,  4  stories  high._  The  first  floor  reinforced 
concrete,  balance  mill  construction;  exterior  walls  of  sand 
lime  brick,  chimney  127  ft.  high,  boilers  450  h.p.,  eleva- 
tors, sprinkler  system,  steam  heat,  composition  roof,  ven- 
tilators and   skylights. 


Long  Island  City,  L.  I.,  N.  Y, — Flans  have  been  filed 
for  a  2-story  shop  and  building  to  be  erected  at  Wtn- 
throp  .'\ve.  and  Barclay  St.  at  a  cost  of  $75,000  for  As- 
toria   Light,    Heat    &    Power    Co..    4    Irving    PL,    N.    Y. 

City. 

Maspcth,  L.  I.,  N.  Y. — The  members  of  the  Second 
Ward  Democratic  Club  of  the  Boro.  of  Queens,  it  is 
reported,  contemplate  erecting  a  club  house  costing 
about    $25,000. 

New  York,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  8-3tory  brick  and  stone 
warehouse  at  95  Vandam  St.,  for  Louise  A.  Davids, 
at  a  cost  of  $60,000;  Renwick,  Aspinwall  &  Tucker, 
Archts.  Twelve-story  brick  and  stone  office  building 
at  507  sth  Ave.,  for  estate  of  John  R-  Ford,  at  a 
cost  of  $200,000;  Buchman  &  Fox,  Archts.  Two- 
story  brick,  iron  and  concrete  garage  at  206  W.  loist 
St.  for  Unexcelled  Garage  Co.,  cost  $25,000;  Koehler 
&  Farnsworth,  Archts.  Seven-story  brick  and  stone  the- 
atre at  Central  Park  W.  and  62d  St.  for  New  Theatre 
Co.,  cost  $1,700,000;  Carrere  &  Hastings,  Archts.  Three- 
story  brick  and  stone  stable  at  712  1 1  th  Ave.  for  Geo. 
J.  Schuster,  cost  $20,000;  John  H.  Knubel.  Archt.  Two- 
story  brick  and  stone  office  building  at  Manhattan  St. 
and  Bway.  for  Charter  Constr.  Co.,  cost  $65,000; 
Schwartz  &  Gross,  Archts.;  6-story  bri«k  factory  at 
136th  St.  and  Willow  Ave.,  for  International  Mfg.  Co., 
cost  $130,000;  Lewis  R.  Kaufman,  Archt.  Four-stfiry 
stone  extension  to  5-story  brick  and  stone  store  and 
loft  at  49  W.  4Sth  St.  for  Jos.  Keen,  cost  $25.000 ; 
Alfred  E.  Barlow,  Archt.  Alterations  to  3-story  brick 
and  stone  engine  house  at  417  E.  55th  St.  for  Peter 
Doelger,  cost  $20,000;  Mortensen  &  Co..  Archts.;  7- 
story  brick  and  stone  apartment  at  Riverside  Drive  and 
q4th  St.  for  Jos.  Freedman,  cost  $125,000;  Henry  C. 
Pelton,    Archt. 

Flans  have  been  filed  by  McKim,  Mead  &  White, 
archts.,  i6o  5th  Ave.,  with  Buildings  Superintendent 
Murphy  for  a  22-story  office  building,  to  be  erected  on 
the  north  side  of  Exchange  PL,  from  Bway.  to  New 
St.  The  facade  will  be  of  marble  and  terra  cotta. 
There  will  be  8  elevators.  The  Downtown  Bldg.  Co., 
66  Bway.,  (Harris  A.  Dunn,  Pres.),  is  the  owner.  The 
cost    is    estimated    at    $1,700,000. 

Center  Moriches,  L.  I.,  .V.  Y. — The  Hotel  Brooklyn 
is  renorted  destroyed  by  fire  Geo.  F.  Hallock,  pro- 
prietor. 

Goldsboro,  N.  C — Bids  will  be  received  until  Aug.  28 
by  E.  B.  Pleasants,  Ch.  Engr.,  Atlantic  Coast  Line  R. 
R.  Co.,  Wilmington,  for  erecting  the  Union  Station  at 
Goldsboro. 

Yonnpstown.  O. —  Owslev  &  Boucherle.  Wick  Bank 
Bldg.,  it  is  stated  have  about  comoleted  plans  for  the 
Scott  &  Jones  Blk.,  to  be  erected  of  pressed  brick,  semi- 
fireproof,  and  cost  about   $40,000. 

Mansfield  O. — Bids  will  be  received  until  Aug.  31 
by  W.  S.  Cappeller.  for  erecting  a  theatre  building  63X 
105  ft.  with  store  room  adjoining,  on  Walnut  St.,  near 
4th  St. 

*lVest  Chester,  Pa.— Thomas  M.  Seeds.  Jr.,  of  Phila- 
delphia, is  reported  to  have  been  awarded  the  contract  to 
build  a  2-story  stable  and  coachman*s  house  near  West 
Chester  for  P.  M,  Sharpless.  C.  B.  Keen  is  the  archt. 
The  cost  will  be  about  $35,000. 

Philadelphia,  Pa. — F.  Russell  Stuckert  has  awarded 
to  Wm.  Steele  &  Sons  Co.,  1600  Arch  St..  contract  for 
erecting  a  $1  t;o,ooo  fireproof  building  for  the  Horn 
&  Hardart  Baking  Co..  at  202-210  S.  loth  St.  The 
building  will  be  2  stories  and  basement  high.  188x109 
ft.,  of  reinforced  concrete  and  brick  construction.  The 
structure  will  be  occupied  by  a  large  restaurant,  baking 
rooms  and  kitchen,  and  there  will  also  be  offices  on 
the  upper  floors.  There  will  also  be  a  large  roof  gar- 
den. 

Pittsburg.  Pa. — Permits  have  been  issued  for  the  fol- 
lowing buildings:  To  the  Jones  &  Laughlin  Steel  Co., 
to  erect  an  8-story  brick  and  steel  office  building,  on 
Ross  St.  and  Third  Ave.,  Second  Ward,  to  cost  $375,000; 
to  Leonard  Schlather,  to  erect  a  7-story  brick  warehouse 
on  Liberty  Ave.  and  12th  St..  Ninth  Ward,  cost,  $36,- 
800;  and  to  E.  M,  Meyer,  to  erect  a  7-story  brick  ware- 
house, at  Liberty  Ave.,  near  12th  St.,  Ninth  ward,  cost, 
$36,000. 

*lVoo>isocket,  R.  I. — It  is  reported  that  the  Rh,qde 
Island  Co.  has  awarded  the  contract  to  erect  a  brick 
car  barn  and  repair  shon  on  Social  St.  to  E.  K.  Watson 
&  Co.,  of  Warren.  The  building  complete  is  to  cost 
about    $125,000. 

^Aberdeen,  S.  D. — Casper  Lepper  \e  reported  to  have 
s-cured  the  contract  to  erect  a  3-story  building  for  the 
Aberdeen   Wholesale    Grocery   Co.    to    cost   about   $25,000. 

Aberdeen,  S.  D. — Wm.  Parsons  &  Son,  of  Duluth. 
Minn.,  are  said  to  be  the^  archts.  for  a  4-story  hotel 
which    it    is    proposed    erecting    here. 

Jellico,  Tenn. — -The  officials  of  the  Louisville  &  Nash- 
ville R.  R.  and  the  Southern  Ry.  are  reported  to  have 
submitted  plans  for  a  union  station  which  they  propose 
erecting  at  a  cost  of  about  $60,000.  W.  H.  Courtenay, 
Ch.    Engr.,   Louisville  &   Nashville   R.   R.,   Louisville,   Ky. 

Orange  Tex.- — It  is  stated  that  the  Southern  Pacific 
R.  R.  Co.  (W.  Hood,  Ch.  Engr.,  San  Francisco,  Cal.), 
intends    erecting    a    brick    passenger    station    here. 

Bellows  Falls.  Vt. — The  Island  House  is  reported  de 
stroyed  by  fire.     Bellows  Falls   Machine    Co..  proprietors. 

Seattle,  Wash. — Edw.  Arthur  Miller,  New  York,  Blk.. 
it  is  stated,  has  completed  plans  for  a  2-story  fireproof 
garage  to  be  erected  on  Bway.  for  Melville  Hart  at  a 
cost   of    $25,000. 

Tacotna.  Wash. — Plans  are  being  prepared,  accord- 
ing to  reports,  for  a  6-story  store  and  office  building 
to  be  erected  at  21st  St.  and  Pacific  Ave.  by  the  F.  S. 
Harmon  Co.  at  a  cost  of  about  $75,000. 

Clarksburg.  IV.  Va. — -The  Clarksburg  Masonic  Bldg. 
Co.  is  reported  incorporated  with  a  capital  of  $50,000 
for   the  purpose   of   erecting   a   building   for  the   Masons. 

Mthvaukee,  Wis. — Plans  are  reported  prepaed  for  a  5- 
story  addition  which  Randolph  Bros,  propose  erecting 
to  the  Terminal   Hotel   at  a  cost  of  about   $50,000. 

Ottawa,  Ont. — The  Cabinet,  it  is  stated,  has  approved 
the  plans  for  the  station  and  office  building  which  the 
Grand  Trunk  Ry.  (Jos.  Hobson.  Ch.  Engr.,  Montreal, 
Que.),     intends    erecting    in     Ottawa. 


Toronto,  Ont. — Whole  and  separate  bids  will  be  re- 
ceived by  J.  P.  Hynes,  Archt.,  Bank  of  Commerce  Bldg., 
199  Yonge  St..  until  Aug.  31st,  for  the  erection  of  build- 
ings for  the  McDonald  Horse  Exchange,  Western  Cattle 
Market,  Toronto. 


CHURCHES  AND  DWELLINGS. 

J^otes  Arranged   Alphabetically   by   States, 

Eufaula.  ^na. — The  First  Baptist  Church  which  was 
recently  destroyed  by  fire,  it  is  reported,  is  to  be  re- 
built  at  a   probable  cost  of  $15,000. 

*Fayetteville,  Ark.—W.  A.  May  &  Co.,  of  Ft.  Smith. 
Ark.,  it  is  stated,  have  the  contract  for  the  erection  of 
an  edifice  for  the  First  Baptist  Church  at  Faycttcville, 
costing    $35,000. 

San  Francisco,  Ca/.— Achille  Paladini  is  reported  to 
have  apnlied  for  a  permit  to  erect  a  3-stor"  brick  build- 
ing at   Clay   and   Montgomery   Sts.,   at  a  cost  of  $30,000. 

Denver,  Colo. — A.  S.  Miller  has  been  granted  a  permit 
to  erect  a  3-story  brick  apartment  house  on  Pennsyl- 
vania  St.,  to  cost  $40,000. 

Wif-mington.  Del.~E.  L.  Rice,  Jr..  815  Market  St..  is 
reported  to  have  prepared  plans  for  an  apartment  house 
to  be  erected  at  1005  Delaware'  Ave.  for  Matthew  D. 
Murphy,  at  a  cost  of  $50,000. 

Pensocola.  Fla. — It  is  stated  that  the  members  of  the 
First  Methodist  Church  have  accepted  plans  prepared  by 
Badgley  &  Nicholas,  of  Cleveland,  O..  for  a  $IOO,oo.^ 
edifice.     J.   B.  Cummings,  Chmn.  Bldg.   Com. 

Chicago  III— A  Polish  Catholic  Church  that  will  cost 
$250,000  is  to  be  erected  at  51st  and  Throop  Sts.  Flans 
for  the  structure  have  been  drawn  by  Wm.  J.  Brinkniann, 
163  Randolph  St.,  under  the  supervision^pf  the  Rev.  J.  G. 
Jendrijejek,   the   pastor.      The   building  will   be    2   stones. 

All  saints'  R.  C.  Church  will  buid  a  two-story  church 
and  school  buildinp-  at  10808  Wabash  .\ve.,  constructed 
of   pressed  brick  anl    stone  and   cost  $50,00^. 

John  Dubach  will  build  a  3-story  apartment  house  at 
1013  s6th  St.;  cost  $40,000. 

Swaysee  Ind.— Jt  is  reported  that  nlans  are  being 
prepared  and  bids  will  soon  be  asked  by  the  Bd.  Trus. 
of  the  Christian  Church  for  the  erection  of  a  new 
edifice  on  the  site  of  the  one  recently  destroyed  by  fire. 

Owensville.  Ind.— It  is  reported  that  bids  will  be 
received  until  Sept.  15  by  the  Bd.  Trus..  M.  E.  Church, 
for  erecting   an   edifice;    probable   cost,    $10,000. 

New  Albanv.  Ind.— The  Trus.  of  St.  Mary's  Par- 
ish in  Lafayette  Township,  according  to.  reports,  will 
soon    ask   bids   for  erecting    an   edifice   to   cost   $25,000. 

Hopkins-c-ille.  Ky.—The  members  of  the  Church  of 
Christ  according  to  reports,  will  expend  $20,000  improv- 
ing the  church.     G.  L.  Lockhart,  Nashville,  Tenn.,   archt.. 

Baltimore  Md.— The  members  of  the  4th  Baptist 
Church,  it  is  reported,  propose  erecting  an  addition  to 
the  edifice  to  cost  $25,000.  Rev.  Dr.  Joshua  h.  Wills. 
pastor. 

Park  Rapids  Minn.— Jt  is  stated  that  bids  will  be 
received  until  September  13  by  Rev  P.^  O'Mcara.  pastor 
St.  Peter's  Churc^.  for  erecting  a  brick  edifice.  A.  J. 
Blix.   Archt.,  St.   Cloud,  Minn. 

Carondolet  (P.  O.  St.  Louis).  Mo. -^Jt  is  stated  that 
the  Christian  City  Mission  Society  has  accepted  tne 
nlans  of  J.  H.  i.ynch,  71.^  "Locust  St..  St.  Loms.  for 
its  new  $25,000  church,  to  be  erected  at  Dover  PI.  and 
Alabama    Ave.,    in    Carondelet. 

Falls  City,  Neb.— It  is  reported  that  Rev.  H.  Rex 
is  arranging  for  the  erection  of  an  edifice  for  the 
members  of  the  Roman   Catholic  Church  to  cost  $25,000. 

South  Omaha,  Neb.— The  members^  of  St.  Francis 
R.  C.  Church,  at  32d  and  H  Sts..  it  is"  stated,  pro- 
pose   erecting    a    new    edifice    to    cost    about    $90,000. 

Syracuse.  N.  V.— The  plans  of  M.  D.  Makepeace, 
Everson  Bldp.,  Syracuse,  for  the  brick  edifice  to  be 
erected  for  the  West  Solvay  M.  E.  Church  have  been 
approved.       Probable    cost    $15,000. 

New  York  N.  V.— Flans  have  been  filed  for  the 
erection  of  the  following  buildings:  6-story  brick  and 
stone  tenement  at  Willett  and  Delancey  Sts.,  for  Kot- 
zen  Realty  Co..  cost  $45,000.  Bernstein  &  Bernstein, 
Archts.-  2  six-story  brick  and  stone  tenements  at  Am- 
sterdam' Ave.  and  i':6th  St.,  for  Abraham  Silverson, 
cost  $130,000,  Geo.  T.  Pelham.  Archt.;  22  three-story 
brick  dwellines  at  Faile  and  Aldus  Sts  for  Amencan 
Real  Estate  Co..  cost  $220,000,  H.  H.  Morrison.  Archt.; 
';-story  brick  tenement  at  194th  St.  and  Bainbridge 
Ave.  for  Chas.  V.  Halley,  cost  $25,000,  Clement  B. 
Brun,    Archt. 

Cincinnati.  O.— The  Trus.  of  the  First  Church  of 
Christ  (Scientist),  it  is  reported,  have  arranged  for 
nlans  to  be  nrenared  for  an  edifice  to  be  erected  on 
Park    Ave.,    Walnut    Hills,    at   a    cost   of    about   $100,000. 

Pittsburg,  Pa. — A  permit  has  been  issuel  for  the  3- 
story  brick  Convent  of  Mercv  to  be  erected  at  5th  Ave. 
and  Terrace  St.  at  a  cost  of  $250,000. 

Philadelphia.  Pa. — .Mexander  Chambley  is  reported  to 
have  been  granted  a  permit  to  build  a  3-story  church 
at  Broad  St.  and  Moyamcnsing  Ave.  for  the  congrega- 
tion of  the  James  Evans  Memorial  Presbyterian  Church. 
Thf  building  will  be  70x100  ft.,,  and  will  be  of  brick 
and    stone:    cost.    $35,000.      Chas.    E.    Oelschlager.    archt. 

A.  Whitehead,  1940  De  Lancey  St..  it  is  stated, 
has  been  granted  a  oermit  to  erect  a  3-stpry  stone 
residence  on  School  Lane  for  W.  J.  Turner  to  cost 
$28,000. 

T.  E.  Mooney.  it  is  renorted.  has  prepared  plans  fw 
a  flat  house  to  be  erected  at  46th  and  Walnut  Sts.  for 
Berwind  &  Hoopes.  The  cost  will  be  about  $200,000, 
It   will   be   6    stories,    loo    ft.    square. 

*San  Angela.  Tr.r.— W.  A.  Griffin,  of  San  Aneelo.  is 
reported  to  have  the  contract  to  erect  for  the  Presby- 
terian   Society    a    $35,000    parsonage. 

Milwaukee,  Wis. — Plans  for  a  $66,000  residence  to  be 
erected  on  Terrace  Ave.  and  Lafavette  PI.  for  Emil  Ott, 
vice-pres.  and  manager  of  the  William  Steinmeyer  Co., 
have  been  filed  by  Archts.  Ferry  and  Clas,  419  Bway. 


•  Items   marked  thus  give  the  names  of  parties  awarded   contracts.- 


6o 


THE     ENGINEERING     RECORD. 


Vol.  56,  No.  8. 


•CHOOLS. 

Ht—  Artwmeri  AlfhaHtimtty  tj  S*tt*. 

Li*  Amtties.  CaL— The  School  B<L  accordin*  to  r«- 
|iiU.  kas  Jiieinwl  plant  to  be  prepared  for  achooU  to 
coal  $jtjo,oaa. 


Brown 


»$.ooo. 


AOmiy,  S.  V.— The  followinK  are  the  bids  for  con- 
(Intction  of  State  Normal  College  opened  by  A.  S. 
Draper.  Comr.  of  Educ..  on  .\ug.  15:  t.  A.  Stephens  & 
Co.,  Binghamton,  $358,601  (600  days);  Feeney  &  Shee- 
han,  Albany,  $380,000  (500  days);  Peter  Keeler  Bldg. 
Co.  Albany,  $383,840  (650  days):  Mosier  &  Summers, 
Banalo.  $t«o.ooo  ($00  days);  Hudson  Valley  Constr.  Co., 
Troy.  i409.40o  (600  days);  M.  I.  Rider  Bldg.  Co.,  Al- 
bany, $4is,o63  (J50  days);  J.  C.  Robinson  &  Sons,  N.  Y. 
City.  $4"3.73o  (3«S  days);  Galdwin  St«rltt.  N.  Y.   City, 


CntmrmtHt.  lui.—C  W.  CoSn.  Secy.  De  Pauw  Univ.. 
writca  tkat  O.  D.  Bokkn.  MaieMic  Bldg..  Indianapolis. 
ia  pii>riil«|  plans  for  the  library,  to  cost  about  $50,000. 
Edwm  H.  Haihes.  Pre*,  of  Univ. 


'y»*dtntmrg.  Im4.—Tht  contract  to  erect  a  school. 
it  ia  reported,  has  been  awarded  to  W.  C  Pollard  at 
aboa*    $13,000. 

Si»mr  City.  I*. — Bids  will  be  received  until  Sept.  i  by 
the  Schoei  Hooar  Com.  Vi.  Educ.  (Frank  E.  Scott. 
Cham.)  at  the  oSec  of  T.  C  Prescott.  United  Bank 
WMg  for  the  acteaiary  carpenter  and  mason  work  rr- 
^wvd  lor  tnataUiBg  a  ventilatinr.  heating  and  plumbing 
■ntcaa  ia  the  Worcester  School.  Dace  and  Wall  Sts. 
XlM  atpaiata  bida  tor  installing  a  ventilating  and  healing 
•ystem  aad  aach  chaagea  in  piliimbing  as  are  shown  for 
uid  hoOdiat  aeceaaary  to  complete  the  above  system  in  a 


iMacTtmc*.  Kmm. — Bids  will  be  received  until  Sept.  17 
bjr  the  Retenis  of  the  t'niv.  of  Kansas  for  erecting  an 
omiaeeriac  boiUing  on  the  campus  of  the  Univ.  at  Law- 
rcacc  aad  alao  for  furnishing  material  and  installing  a 
•ntcm  of  hratio*.  plumbing  and  electric  wiring  in  aaid 
boOdiac. 


Ntm  Orfraw.  La. — The  Bd.  of  Adndnistratort  of  the 
TVdane  EdacUiooal  Fund,  it  is  stated,  has  authorized 
•he  BM*.  Caai.  to  have  plans  pret>ared  by  .^ndry  & 
T\  I  ll  11M1I.  all  Caaip  St..  for  the  Richardson  Memorial 
BUe.  tobr  erected  on  the  campus  at  a  cost  of  $150,000: 
Aadry  k  Beadcmagcl  have  prepared  plana  for  an  addi- 
tioa  to  the  Cheaiieal  Bldg..  which  is  to  cost  $50,000.  A 
atory  is  to  be  erected  for  the  medical  students. 
to  be  prepared  by  Da  Buy.  Churchill  &  Labouisse. 


FM  Rmr,  tIau.—Tbt  followinjt  are  reported  to  be 
the  bids  received  Aug.  14  for  erecting  a  school  on  Maple 
St.-  Fall  Riv»T  Ouarrv  and  Constr.  Co..  $82,282;  Mitchell 
Nfchoiaaa.  tSo.599:  Beattie  k  Wilcox,  $77,777:  Patk. 
riiifiaaa  t«9.75t:  Wm.  A.  Borden.  $78,000:  John 
Cfvwc.  $m.«58:  J.  A.  Donnelly,  $73.7«9:  J"-  B-  Tay- 
lor. $75,770-: 

'SfriMfttU,  Uou.—Tht  Secretary  City  Property  Com. 
write*  that  the  contract  for  erecting  an  addition  to  Hpw- 
ard  St.  school  (bida  opened  Aug.  15).  has  been  awarded 
to  Daniel  Ci  Shea,  of  Springfield;  cost  reported  to  be 
aoont  $10,000. 

St.  CImr  Hrifkls.  Mic*.— The  citiiens  have  decided 
to  taoc  $25,000  ftond*  to  erect  a  4-room  addition  to  the 

5»aaih— g*.  Vic*.— Bids  will  be  received  nntH  Aug. 
a7  br  the  School  Bd.  (Erick  Erickson.  Ok.),  for  fur- 
aiihlMg  material  and  erecting  a  school.  T.  Gaastra. 
Archt.,  Kcnedia,  Wis. 

BaItU    Creek.    Mick.— It    is    reported    that    bids    will 
be  adted  for  erecting  a  high  school  to  cost  $150,000. 


000    (750   days);    R.    T.    Ford    Co.,    Rochester,    $497,000 


lloTkt^,  Mimm.—Jt  is  tUted  that  plans  are  being  con- 
sidered for  a  State  normal  school  to  be  erected  here  at 
a  coat  of  about  $50,000. 

titmkata,  llimn. — The  plans  for  the  new  detached  bund- 
le for  the  oae  of  the  training  department  of  the  State 
aoraml  ff^i*i?T  it  is  stated,  have  been  approved  and  re- 
ferred to  the  SMc  Bd  of  Cnntrnl  at  St.  Paul,  and  bids 
lor  the  cooatmction  win  probably  soon  be  asked. 

*Crwoftf<MB.  iftHO. — Contracts  for  erecting  the  dormi- 
tory of  the  bnnch  agricultural  school  at  Crookston.  it 
it  reported,  have  been  let  by  the  Sute  Board  of  Con- 
tra!, aa  followt:  Construction,  to  I.ar«>n  &  I..ar<on,  of 
Croehateo.  for  $14.^41:  nlumhtng  and  heating  plant  tn 
the  Croahatoo  Plumbing  k  Heating   Co.  at  $5,557- 

SvM.    Minn. — It    i«   suted    that    bids   will    be    received 
aatil  Aiw.   jo  by  T.  O.  Lundberg.  Pres.  School  Bd.,    for 
a  brick  school.     Wm.  Elliot  k  Son,  Archtt:.  St. 


Jf»«  P»»«f.  Mm. — Bids  will  be  received  until  Sept. 
3  ^  C.  M.  Falrley.  City  Ctk..   for  $10,000  school  bonds. 

SowunUU.  S.  J. — The  citiiens  have  voted  to  itsne 
tii.aeo  bondt  to  erect  a  4-room  school. 

Wnl  Ntw  York.  N.  7.— Press  reports  state  that  bids 
will  be  received  until  Set>t.  9  for  $105,000  school  bonds. 

HaUan  Heighu.  N.  /.—The  erection  of  a  high  school 
to  cost  $17,000  is  reoorted  contemplated. 

Obas  N.  K— It  it  renort»d  fh«t  bids  will  be  re- 
ceived ontil  Aog.  to  bv  the  Bd.  Educ.  (M.  M.  Holne. 
GIl)  Oleaa.  for  ercetinf  a  school  at  East  Clean:  prob- 
able  coat.    $35,000. 

•Rottbamt  S.  I.,  N.  V.— The  following  are  the  bids 
eoencd  on  Aug.  ii  by  C.  B.  J.  Synder.  Supt.  Sch0.1I 
Bldg*.,  ?f.  Y  City,  for  inttalling  vmlilating  and  heating 
School    It.    Ro^ebank.    Boro.    of    Richmond: 


$449,000    (350    days) ;  Jdorris    Kantrowiti,    Albany,    437,- 

(750   day" 
(750  days). 

Rocky  Mount.  N.  C. — Bids  will  be  received  until  Sept. 
I   by  W.   L.  Thorp,  Mayor,   for  $ao,ooo  school  bonds. 

Roulette,  N.  D. — It  is  stated  that  bids  will  be  received 
until  Sept.  0  bv  Theo.  A.  Thorsscn.  Clk.  School  Bd.,  for 
crectine  a  brick  school  for  Leonard  School   Dist.    No.  9. 

A'ctc  Enfland,  N.  D. — It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  ti  by  the  Bd.  of  Educ.  (Susie  Harri- 
son, Clk.),  for  erecting  8  schools. 

'Kritmore,  .V.  D. — Architects  Frost  &  Hosmer,  of 
Minot,  write  that  the  contract  for  erecting  a  high  school 
(bids  opened  Aug.  10)  has  been  awarded  to  D.  A. 
Dinnie,  of  Minot.  for  $32,571. 

Bids  for  heating  and  plumbing  the  above  school  will 
be  let  on   Sept.    10. 

Youngstonm.  O. — Heller  Bros.  Co..  W.  End  R.iven 
Ave.,  it  is  stated,  has  secured  the  contract  to  erect  the 
3-storv  brick  and  stone  Sts.  Cyril  and  Methodus  parochial 
school.      The   entire   structure   is   to   cost    about    $40,000. 

Akron,  O. — It  is  stated  that  bids  will  be  received  un- 
til Aug.  29  bv  J.  F.  Barnhart.  Clk.  Bd.  Educ,  for  erect- 
ing a  school  on  Portage  Path.  Harpster  &  Bliss, 
.'Vrchts-,  56  Central  Savings  &  Trust  Blig. 

Columbus  Groj't,  O. — It  is  stated  that  bids  will  be  re- 
ceived until  Sept.  2  by  L.  E.  Lee,  Clk.  Bd.  Educ,  Sugar 
Creek  Township,  for  erecting  a  a-story  brick  and  stone 
school. 

Cleveland.  O. — Bids  will  be  received  until  Sept.  9  by 
the  Clk.  Bd.  Educ.  for  completing  an  annex  to  the  Har- 
vard  school.     (Thas.   Orr,  Dir.   Schools. 

Kane,  Pa.— J.  E.  Henretta,  Secy.  Special  School  Bldg. 
Com.,  writes  that  on  Sept.  4  an  architect  will  be  se- 
lected to  prepare  plans  for  a  high  schood,  to  cost  about 
$90,000. 

Lancaster,  Pa. — Bids  will  be  received  until  Aug.  28 
by  the  Property  Com.  City  School  Bd,  (\V.  H.  Roland. 
Chmn.,  20  S.  Duke  St.)  for  furnishing  material  and 
installing  a  low  pressure  steam-heating  and  ventilating 
apparatus  in  the  S.  Duke  and  S.  Mulberry  Sts.  Schools; 
also  erecting  outside  toilet  annexes  and  certain  interior 
alterations  to  the  above  schools. 

'Glenside,  Pa. — It  is  stated  that  Cheltenham  Town- 
ship's Bd.  of  School  Directors  has  awarded  the  contract 
for  erecting  a  public  school  at  Glenside  to  Michael  E. 
Hauser,    ot    Glenside.    for    $20,494. 

Lead.  S.  D.— Carrie  M.  Voigt.  Clk.  B.d  of  Educ. 
writes  that  all  bids  opened  on  Aug.  i  for  furnishing 
and  installing  complete  blast  steam  heating  and  ventilat- 
ing plants,  with  central  boiler  plant,  for  tlie  high  school 
and  assembly  hall  buildings,  have  been  rejected,  and 
the  matter  of  piocuring  new  bids  has  been  postponed 
until    the    spring   of   1908. 

Morristown.  Tenn. — It  is  stated  that  a  $20,000  school 
it  to  be  erected  at  the  Morristown  Normal  and  Indus- 
trial  College. 

College  Station,  Tex. — Chas.  Puryeau,  Dean  of  Agri- 
cultural and  Mechanical  College,  writes  that  no  plans 
were  accepted  on  .\ug.  3  for  the  proposed  buildings  to 
be  erectea  at  College  Station  and  Prairie  View.  For 
further  information  address  the  president,  H.  H.  Har- 
rington, at  College  Station. 

'Brenham,  Tex. — The  contract  to  erect  the  $30,000 
school  is  reported  awarded  to  F.   W.  Wood. 

Tomahawk.  Wis. — Hefiry  Wildhagen.  of  Ashland,  it 
is  reported,  has  submitted  plans  for  a  a-story  high  school 
to  cost  $40,000. 

Beloil,  Wis. — Bids  will  be  received  until  Sept.  3  by 
Dr.    E.    C.   Helm,    Secy.    Bd.    Educ.,   for   erecting  a  high 


school.     J.   C.    Lle^llyn,    1516   First    Natl.    Banlc    Bldg., 
i^o.  III. 


Chica*»o, 


«.'!.  Sovereign  Co.  Inc.,  N.  Y.  Citv,  $37,279;  Blake  & 
WiBiMM.  N.  Y.  CTty.  $10,699:  Frank  DoWn  Co..  In':., 
no  F,  ••>•■'  «i  ^  N  f^'v  tjo  no.  (awarded  con- 
tract), aad  Wm.  J.  Olvany.  N.  Y.  Chy,  $33,380. 

5*raour.  N.  Y. — Bidt  will  he  received  until   Aug.    27 
by   R    J.   Shanahan.   Conpi..    for   $25,000    Salina    School 


.V^  York  ff.  v.— Bids  will  be  received  until  Scot.  3 
br  C.  B.  T.  Snyder.  Snpl.  School  Bldgs.,  New  York  Oty. 
for  installing  ventilating  and  heating  aptnratos  in  new 
Schoei  66'.  alao  erecting  outside  iron  stairs  at  Schools 
104.  ct  aad  117,  aU  in  Boro.  Manhattan;  completing  the 
abaa4eac>l  conliict  for  the  ventilating  and  heating  ap- 
parataa  for  tddstient  to  and  tlterationt  in  School  109, 
•ad  in  new  !Mipal  151,  both  In  Boro.  Brooklyn. 

Hudinn.  K.  v.— Bidt  will  h>-  received  by  Chat.  H. 
Strong.  Pre*.  Bd,  Mcrs.  N.  Y.  Training  School  for  fMrls 
at  Fadaon.  until  Sept  14.  for  constructing,  healing. 
Illiaaliiiii  and  electric  warh  for  3  new  cottages,  and  allera- 
Uaaa  to  ladtHtrial  IMIdiegi  at  Radaon,  at  advertised 
in  The  Engineering  Record.  C.  L.  Heint,  State  Archt.. 
Albany. 


Olympia,  Wash. — The  followinj;  are  reported  to  be  the 
bids  ojiened  Aug.  10  by  the  State  Bd.  of  Control  at 
Olympia  for  new  buildings  for  the  State  College  at 
Pullman  and  for  the  normal  schools  at  Cheney  and  El- 
lensburg  and  for  plumbing  work  for  the  Ft.  Steilacoom 
asylum: 

Remodeling  plumbing  at  Ft.  Steilacoom  hospital  (all 
bidders  of  Tacoma) :  W.  B.  Coffee  Plumbing  Co..  $7,- 
131;  T.  H.  Bellingham,  $8,107;  A.  M.  Goddard,  $7,850; 
Ben  Olson   Co.,  $8,499. 

Training    school    at    normal    school,    Cheney;    total    ap- 

fropriation  for  -  building,  including  plumbing,  $65,000: 
or  building  alone:  Hattie  &  Dougan,  Seattle,  $80,040; 
John  T.  Huclter,  Spokane,  $86,715;  M.  C.  Murphy,  Spok- 
ane. $86,000;  Lance  ft  Peters,  Seattle,  $80,000;  A.  E. 
White,  Seattle,  $79,842.  For  plumbing:  W.  B.  Coffee 
Plumbing  Co..  Tacoma,  $4,504;  Jas.  Smythe  Plumbing 
Co.,  Spokane,  $4,950.  Heating  system  (Jheney  normal, 
appropriation  $10,000;  Jas.  Smythe  Plumbing  Co.,  Spok- 
ane, $13,950;  Inland  Heating  ft  Ventilating  Co.,  Spokane, 
$12,900. 

Ellensburg  normal  school,  training  school  building,  in- 
cluding plumbing  and  equipmeirt,  total  appropriation 
$65,000.  Building  alone:  A.  E.  White,  Seattle,  $75,400; 
Lance  ft  Peters,  Seattle,  $72,850;  Jones  ft  Woodman,  Se- 
attle, $80,400;  M.  C.  Murphy,  Spokane,  $78,887;  John 
T.  Ruetter,  Spokane,  $81,201;  Hastie  ft  Dougan,  Seattle, 
$73.*44-  Plumbing:  W.  B.  Coffee  Plumbing  Co.,  Tacoma, 
$4,28^;  Jas.  Smythe  Plumbing  Co.,  Spokane,  $4,750. 
Heating  system,  Ellensburg  normal,  total  appropriation, 
$10,000:  Seattle  Heating  ft  Plumbing  So.,  $17,200; 
Rautinan    Plumbing    ft    Heating    Co.,    Seattle,    $18,850. 

Recitation  building  and  e<|uipment,  Pullman,  total  ap- 
propriation $125,000;  building,  except  heating:  Hastte 
ft  Dougan.  Seattle,  $110,947;  D.  C.  Murphy,  Spokane, 
$113,963;  I.ance  ft  Peters,  Seattle,  $116,900.  Heating, 
Amotd-Evans  Co.,  Spokane,  $7,870;  G.  H.  Sutherland 
Co.,  Walla  WalU,   $7,560. 


I 


NEW  INDUSTRIAL  PLANTS. 

See  aho  "Business  Buildings." 
Gadsden,  /l/a.— Plans  are  reported  completed  for  the 
axle  forging  plant  to  be  built  .-it  the  plant  of  the  Southern 
Steel  Co  in  Gadsden.  Plans  are  said  to  be  in, the  hands 
of  Gen.  Supt.  Nicholls  at  Alabama  Citv.  It  is  also  re- 
ported that  an  annex  is  to  be  constructed  to  the  plant  for 
rolls -to  make  smaller  billets. 

Tucson  /frir!— Henry  Till  is  said  to  be  contemplating 
the  erection  of  a  brewery  here  to  cost  about  $50,000. 

Los  Angeles,  Co/.'— The  Duquesne  Brewing  Co.  is  re- 
ported incorporated  with  a  c^-tal,o(  $500,000  and  has 
iecured  a  site  on  Albion  and  E.  Main  Sts.,  on  which  it  is 
proposed  erecting  a  brewery  estim.-ited  to  cost  S^-'io-of"'; 
capacity,  50,000  bbls.  A.  K.  Martell,  Mgr.;  Ralph  Moss, 
Secy. 

Ton  Francisco  CoJ.— The  Pacific  Steel  Corporation  in 
wW?h  Ja7.  A  Moore,  of  Seattle,  Wash.,  is  interested, 
it  is  stated,  proposes  establishing  a  plant  on  San  l-ran- 
cisco  Bay  to  cost  about  $30,000,000  for  the  manufacture 
of  structural  steel,  pig  iron  and   bar  iron. 

Denver  Colo.— It  is  stated  that  Schiyarzschild  &  Sulz- 
berger (G.  F.  Sulzberger,  Vice.-Pres.  and  Gen.  Mgr.) 
propose  erecting  a  packing  plant  here. 

'Parkfille,  Conn.—B.  H.  Hibbard  Co.,  of  New  Brit- 
ain, is  reported  to  have  secured  the  contract  to  erect 
at  Parkville  for  the  Royal  Typewriter  Co.,  of  Brooklyn 
X  Y  2  4-story  brick  buildings,  each  300x50  ft.,  and 
some  smaller  buildings  at  one  end  of  the  larger  struc- 
ture The  company  plans  to  erect  a  $350,000  plant  even- 
tualiy,  but  only  part  of  it  is  to  be  built  at  present. 

Washington,  D.  C— Bids  will  be  received  until  Sept. 
16  by  Mai.  Spencer  Cosby.  Corps.  Engrs..  }J-  p.-  A.. 
Washington,  for  constructing  a  machine  shop  building  at 
the  Washington  Filtration  Plant. 

Chciago  ;;;.— Plans  have  been  completed  for  a  paint 
factory  aiid  warehouse  to  be  erected  at  90  to  "O" .  ='?,^" 
ard  St.  for  the  Health  &  Milligan  Mfg.  Co.  The  build- 
ings  will   be    from   one   to    3    stones    in    height   and   will 

cost     $250,000.  ^  .  ..,        ,  r* 

It  IS  Stated  that  the  Saml.  Cupples  Woodenware  C:o. 
has  secured  a  lease  of  the  site  at  St.  Qair  and  Illi- 
nois Sts.   and  intends  erecting  a  factory. 

Wm  Seufferle.  who  conducts  a  cooperage  plant  at 
Livingston  and  I.inn  Sts.,  according  to  reports,  contem- 
plates  enlarging  the   plant. 

Michigan  Citv.  7n(f.— Bids  are  wanted  by  B.  Kron- 
thai  &  Co..  Michigan  City,  for  erecting  a  2-story  brick 
factory.  Bid  on  plumbing  and  heating  to  be  submitted 
separately. 

New  Albany,  7«rf.— The  New  Albany  Veneering  (:o.  is 
reported  to  have  filed  articles  of  incorporation  with  a 
capital  of  $100,000.  Incorporators:  Chas.  W.  Inman. 
E  Vernon  Knight  and  others.  The  comp.iny  has  a  site 
on  E.  14th  and  Water  Sts.,  on  which  it  is  proposed 
erecting  a  plant  to  employ  100  operators. 

Muncie  Ind.—H.  P.  Gamble,  Jay  Winchester  and 
(nias.  McClintock,  it  is  stated,  intend  erecting  a  plant 
here  to  manufacture  oil  engines. 

Cumberlmd  Md.— It  is  reported  that  the  plant  of  the 
Cumberland  Steel  Co.  has  been  destroyed  by  fire.  The 
loss  is  estimated  at  $.150,000.  The  plant  produced  accu- 
rate steel  castings.  The  buildings  occupied  covered  an 
area    of    350x1.200    ft. 

'West  Albany.  N.  K.— We  are  informed  that  the  con- 
tract for  general  construction  of  boiler  shop  at  West 
Albany,  for  the  N.  Y.  Central  &  Hudson  River  R.  R. 
Co.  (Bids  opened  July  25)  has  been  awarded  to  K. 
Richards  &  Son.  of  Utica.  Louis  F.  Shoemaker  &  Co., 
of  New  York  City,  are  reported  to  have  secured  the 
contract  for  the  steel  framework. 

'Philadelphia,  Pa. — The  William  Steele  &  Sons  Co.. 
1600  Arch  St.,  it  is  stated,  have  secured  the  contract 
to  erect  a  $250,000  bread  baking  plant  for  the  Frei- 
hofer  Vienna  Bread  Baking  Co.,  on  19th,  20th  and 
Clearfield  Sts.  and  Indiana  Ave.  The  buildings  will 
be  constructed  of  reinforced  concrete,  brick  and  .terra 
cotta,  and  will  be  fireproof  throughout.  There  will  be 
a  one-story  bread-baking  building,  360x142  ft.;  a  i-story 
"home"  bakery,  18QX104  ft.;  a  3-story  shipping  build- 
ing. 360x92  ft.,  and  a  i-story  power  plant.  70x102  ft. 
Besides  these  a  cold  storage  plant,  153X54  ft-.  «'"  ^Iso 
be   constructed. 

•It  is  stated  that  Cramp  &  Co.,  Commonwealth  Bldg., 
have  the  contract  to  erect  a  3-story  and  basement  manu- 
facturing building  at  6th  St.  and  Columbia  Ave.  for 
the  Henry  Sheip  Manufacturing  Co.  The  building  will 
be  96x121  ft.-  and  of  fireproof  construction.  The  walls 
will  be  of  brick  and  the  columns,  floors  and  roof  of 
reinforced  concrete.  There  will  be  a  30.000  gal.  sprink- 
ler tank  erected  on  the  roof  and  a  3.ooo-ga_l.  house 
supply  tank.  A  freight  elevator  also  will  be  installed. 
The    building    will    cost    about    $7i:.ooo. 

•Smith,  Hardican  Co.,  Perry  Bldg..  it  is  stated,  has 
been  awarded  the  contract  for  erecting  a  4-story  and 
basement  store  .ind  manufacturing  building  for  the  Stew- 
art Electrical  Co.,  on  Filbert  St,  east  of  7th  St.  It 
will  be  54x27  ft.,  and  fireproof  throughout.  The  ma- 
terials will  be  concrete,  brick  and  stone.  Provisions  will 
be  made  for  th"  ere-tion  of  two  addi*-'--^^!  stori'-s  lat'-r. 
Edwin  F.  Bertolett,  West  End  Trust  Bldg.,  is  the  archt. 

Beaumont.  Tex. — It  is  reported  that  the  Kirby  Lum- 
ber Co._  will  erect  a  saw  mill  near  Beaumont  to  have 
a  capacity  of  from  70,000  to  200.000  f^.  per  day.  To 
be  equipped  with  double  band  saw.  and  a  gang  saw  wilt 
likely  be  added.  It  will  be  fitted  with  electric  lights, 
a  large  dry  kiln  and  possibly  a  planer  will  be  erected 
in   the   vicinity. 

Norfolk, y a. — Kdw.  S.  Cramn.  of  Philadelphia.  Pa.,  as- 
sociated with  George  W.  Norris.  of  the  banking  firm  of 
Edward  L.  Smith  &  Co.,  of  Philadelphia.  Pa.,  it  is  re- 
ported, has  secured  1,000  ft.  frontage  on  the  main  harbor 
in  this  city,  and  will  immediatelv  begin  the  construction 
of  a  large  shipbuilding  plant.  In  addition  to  doing  all 
kinds  of  repair  work,  the  plant,  which  will  have  a  work- 
ing capital  of  $500,000,  will  be  constructed  so  as  to  be  in 
a  position  to  make  bids  for  the  construction  of  the  largest 
type  of  battleship.  Edw.  S.  Cramp,  it  is  stated,  will  be 
Pres.  of  the  concern. 

Milwaukee.  Wis.— The  Milwaukee  Electric  Ry.  &  Light 
Co.  (C.  J.  Davidson,  Ch.  Engr.,  Milwaukee)  is  said  to 
be  securing  land  on  which  it  is  proposed  erecting  new 
car  shops. 


'  Ittmt  markti  tkut  gkit  Ik*  names  of  parties  awarded  eontractt. 
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STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Ft.  Benj,  Harrison,  Ind. — Bids  will  he  received  until 
Sept.  13  bv  Geo.  H.  Penrose,  Quarter  Master,  U.  S.  A., 
for  a  garbage  crematory  at  this  post,  as  advertised  in 
The    Engineering   Record. 

MISCELLANEOUS. 

f^otes  Arranged  Alphabetically   fty  States. 

San  Francisco,  Cal. — The  Bd.  of  Harbor  Comrs.  is 
reported  to  have  received  an  offer  from  the  Western 
Pacific  Ry.  Co.  (H.  P.  McCartney,  Asst.  Engr.,  San 
Francisco)  to  construct  a  ferry  slip  and  landing  pier 
north  of  Islais  Creek,  on  condition  that  the  State  will 
build  a.  sea  wall  for  that  purpose  and  also  keep  the 
dock  in  repair;  cost  of  sea  wall  is  estimated  at  about 
$130,000. 

Santa  Ana,  Cal. — K.  Clay  Kellogg.  Engineer,  is  re- 
ported to  have  submitted  to  the  Bd.  of  Directors  of 
the  Newbert  River  Protection  Dist.  a  report  of  the 
probable  cost  of  making  a  defined  channel  for  the 
Santa  Ana  River  north  of  5th  St.  bridge  crossing  Santa 
Ana  River  to  the  ocean,  a  distance  of  10.6  miles,  and 
building  levies,  bulkheads  and  jetties,  which  he  esti- 
mates at   $183,534, 


Bids  will  be  received  by  Capt.  J.  F.  Mclndoe,  Corps. 
Engrs.,  U.  S.  A.,  Custom  House,  until  Sept.  6,  for  fur- 
nishing about  9,000  tons  rock  for  New  Orleans  harbor. 

Bids  will  be  received  by  the  Bd.  of  Comrs.  of  Port 
of  New  Orleans,  (Wm,  A.  Kernaglian,  Vice  and  Acting 
President),  Nos.  601-602  Hibernia  Bank  and  Trust  Bldg., 
until  Sept.  17,  for  furnishing  and  delivering  such  lumber 
and  piling  as  may  be  ordered  for  repairs,  etc.,  for  a 
perioa  of  one  year  from  date  of  contract.  C.  A.  Bell, 
Engr..   506  Hibernia  Bank  Bldg. 

Gardiner,  Me. — ^Bids  will  be  received  by  Maj.  Geo.  A. 
Zinn,  Corps.  Engrs.,  U.  S.  A,,  Portland,  until  Sept  19, 
for  building  training  walls  and  dredging  in  Kennebec 
River  below  Gardiner,  as  advertised  in  The  Engineering 
Record. 

Boston,  Mass. — Bids  will  be  received  by  Maj.  Edw. 
Burr,  Corps,  Engrs.  U.  S.  A.,  unti  Sept.  19.  for  re- 
luoval  of  wreck  of  canal  boat  in  Great  Chasy  River,  N. 
Y.,  as  advertised  in   The  Engineerinc  Record. 

Bids  will  be  received  by  the  Bd.  of  Harbor  and 
Land  Comrs.,  Room  131  State  House,  Boston,  until 
Sept.  6  for  building  dike  at  Herring  River,  Wellfeet, 
as  advertised  in  The  Engineering  Record  Constructing 
Engineers,  Whitman  &  Howard,  220  Devonshire  St., 
Boston. 

*  Albert  Lea,  Minn. — The  contract  for  constructing 
Fossom  ditch.  No.  11,  is  reported  to  have  been  award- 
ed to  the  Mulgrew-Boyce  Co.   for   $6,521. 


Boston^  Mass. — The  following  are  the  bids  opened  on  Aug.  5  at  the  office  of  the  Charles  River  Basin  Com.,  367 
Bolyston  street,  Boston  (Hiram  A.  Miller,  Ch.  Engr.),  for  building  a  portion  of  Cambridge  Marginal  Conduit. 
(a)  Pat.  McGovern,  6  Beacon  St.,  Boston  (awarded  contract);  (b)  Jones  &  Meehan,  10  Tremont  St.,  Boston;  (c) 
Bruno,  Solomone  &  Petitti,  23  Court  St.,  Boston;  (d)  James  Driscoll  &  Son,  Brookline;  (c)  Kalvey  &  Kelley.  15 
Intervale  Park,  Dorchester. 

a  b  c  d  e 

1900  Hn.  ft.  earth  excav.  and  refill  for  conduit $11.00     $12.00     $16.50     $16.00     $28.00 

180  cu.  yds.  earth  excav.  in  trench  below  masonry  and  underdrain 3.00         2.00         2.00         3.00         4.00 

j8o  cu.  yds.  gravel  refill  in  trench  below  masonry  and  underdrain 2.00         2.00  1.50         2.00         2.00 

39»5oo  Jin.  ft.  piles  in  place 0.20         0.30         0.20         0.25         0.20 

1800   Hn.    ft.    underdrains 0.65         0.60         0.50         i.oo         0.50 

2000  cu.  yds.  concrete  masonry  (I'.sl^  -.4^2)  in  conduits  and  sewer 9-oo         9.30         9.00         9-5o       10.00 

100  cu.  yds.  concrete  masonry  for  backing 4-So         4-6s         4-5o         4-75  5-oo 

20   cu.   yds.    brick   masonry 18.00       20.00       20.00        16.00       20.00 

120M.   ft.   B.   M.    sheeting  left  in  place 35-oo       20.00       30.00       30.00       20.00 

40   tons  iron   and   other   metal    work 20.00       22.00       25.00       25.00       15.00 

16M.  ft.  B.  M.  spruce  lumber  in  place  in  timber  platforms 40.00       40.00       50.00       35-00       40.00 

Totals      $55,320  $59,835  $*5.o3o  $67,930  $87,620 


Stockton.  Cal. — Bids  will  be  received  until  Sept.  16  by 
R.  C.  Tumelty,  City  Engr..  for  building  concrete  bulk- 
head on  north  side  of  Stockton  channel;  estimated  cost 
$10,000. 

Denver,  Colo. — The  City  Park  Hoard  has  adopted  the 
plans  of  Geo.  E.  Kessler,  Fidelity  Bldg.,  Kansas  City, 
Mo.,  for  a  system  of  parks  and  parkways  and  connect- 
ing boulevards  in  the   Montclair   Dist. 

*Middletown,  Conn.— The  Bldg.  Com.  of  the  Trus. 
of  the  Connecticut  Hospital  for  Insane  is  repoted  to 
have  awarded  contracts  as  follows  for  building  new 
wharf  and  industrial  trolley  at  the  institution.  The  ma- 
chinery and  apparatus  to  the  C.  W.  Hunt  Co.,  of  Ho- 
boken,  N.  J.,  and  for  buildinj?  trollev  to  the  A.  E.  San- 
ford  Co.,  of  New  York,  N.  Y.,  wharf  and  dredging 
to  C.  C.  Goodrich,  of  Hartford ;  cost  of  work  will  be 
about    $45,000. 

Washington,  D.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Washington.  D.  C. — Bids  will  be  received  by  Maj. 
Snencer  Cosby,  Corps.  Engrs.  U.  S.  A.,  until  Sept,  18, 
for  dredging  in  Occoquan.  Urbana  and  Carters  Creeks, 
and  Mattanoni  River.  Va.,  as  advertised  in  The  En 
gineering   Record. 

Ke^  West,  F/a.— The  only  bid  received  and  opened 
on  /Tug.  14  by  Jas.  Knox  Taylor,  Superv.  Archt.,  Treas. 
Dept.,  Washington,  D.  C,  lor  construction  of  a  new 
breakwater  wall  at  U.  S.  Marine  Hospital.  Key  West. 
was  submitted  by  Ferguson  &  Wood,  of  Key  West,  for 
$7,292- 

Tampa,  Fla. — The  following  are  the  bids  opened  on 
Aug.  1 6  by  Maj.  Francis  P.  Shunk,  Corps.  Ejigrs.,  U. 
S.  A.,  Jacksonville,  for  dredging  in  Tampa  Bay  about 
«;94,ooo  cu.  yds.  (price  given  per  cu.  yd.*) :  Bowers 
Southern  Dredging  Co..  Galveston,  Tex..  26  cts. ;  and 
'  Southern  Dredging  Co.,  Mobile,  Ala.,  32  cts. 

Rock  Island,  III. — Bids  will  be  received  until  Sept.  10 
by  Maj.  C.  S.  Richie,  Corps.  Engrs.,  U.  S.  A.,  for  fur- 
nishing and  delivering  f.  o.  b.  cars,  fir  lumber 

•R.  H.  Williams  is  reported  to  have  secured  the  con- 
tract for  constructing  8  miles  of  levee  extending  from 
Drury's  Landing  to  Copperas  Creek  for  about  $60,000. 
About  500,000  cu.  yds.  material  will  be  removed. 

Anderson,  Ind.—li  is  stated  that  bidr  will  he  received 
until  Aug.  31  by  the  Co.  Surveyor,  for  constructing 
a  T4  to  i8-in.  drain  tile  ditch.  Edwin  J.  Wilcox,  Supt. 
of    Constr. 

Estherville.  la. — It  is  stated  that  bids  will  be  receiyed 
until  Sept.  m  and  S'?pt.  '2  by  Rov  J.  Ridlev,  Go.  Aud., 
for  constructing  ditches   Nos.   23,   30,   31    and   32. 

Louis'L-ille ,  Ky. — The  only  bid  received  and  opened 
on  Aue.  16  by  the  Bd.  of  Pub.  Wks.  for  new  retaining 
wall  for  cut-off  embankment  is  reported  to  have  been 
submitted  by  the  Henry  Bickel  Co.j  at  $6,111.  The 
same  was  rejected  and  new  bids  will  be  received  on 
Aug.    27. 

Plaquemine,  La. — Bids  will  be  received  until  Sept.  16 
by  J.  T.  Mclndoe,  Corps.  Engrs..  U.  S.  A.,  Custom 
House.  New  Orleans,  for  placing  about  20,000  cu.  yds. 
earth  filling  behind  lock  walls  at  Plaquemine. 

Nezv  Orleans,  La. — Bids  will  he  received  by  the  Bd.  of 
Comrs.  Orleans  Levee  Dist.  (Chas.  T,  Tenni,  Fres.)-, 
Rm.  15,  Masonic  Temple,  until  Aug.  27,  for  the  construc- 
tion of  a  portion  of  the  new  levee,  with  retaining  walls,  in 
the  3d  Dist.  from  Elmira  to  Mazant  Sts.,  requiring  about 
50,000  cu.  y<ls.  earthwork,  2,700  Hn.  ft.  retaining  wall  and 
100,000   ft.  B.  M.  lumber  in   revetment;   also  construction 

Eortion  of  the  new  levee,  with  retaining  walls,  in  the  4th 
list.,  from  7th  to  3d  Sts.,  requiring  about  30,000  cu.  yds. 
earthwork  and  2,500  lin,  ft.  retaining  wall;  also  construc- 
tion of  a  banquette  on  the  land  side  of  the  levee  in  the 
6th  and  7th  Dists.,  'from  Protection  levee  down  to  Wal- 
nut St. 


Crookston,  Minn. — It  is  stated  that  bids  will  be  re- 
ceived until  Aug.  2y  by  N.  A.  Hoffard,  Co,  Aud.,  for 
digging  and  constructing  ditch   No.   70. 

Vicksburg,  Miss.- — Bids  will  be  received  until  Sept. 
6  by  Capt.  J.  F.  Mclndoe,  Corps.  Eugrs.,  U.  S.  A.,  1539 
Louisiana  Ave.,  New  Orleans,  La.,  for  furnishing  about 
15,000  tons  rock  at  points  on  the  Mississippi  River,  be- 
low Vicksburg. 

*New  York,  N.  Y. — 'The  following  are  the  bids  opened 
on  Aug.  6  at  the  ofllice  of  J.  A.  Bensel,  Cmr.  of  Docks, 
for  furnishing  material  and  preparing  for  building  a  new 
pier  at  the  foot  of  James  Slip  and  for  preparing  for  a 
new  bulkhead  platform  easterly  from  said  pier,  bet. 
.Tames  Slip  and  Oliver  St.,  East  River:  Butler  Bros. 
Hoff  Co..  1 170  Bway,  $31,036  (awarded  contract) ;  Phoenix 
Cons.  Co.,  $36,479;  Wm.  H.  Jenks,  $40,800;  Bernard 
Rolf,  $35..^13;  G.  B.  Spearin,  $33,683:  R.  P.  &  J.  H. 
Staats.  $32,990. 

Buffalo,  N.  Y. — Bids  will  be  received  until  Sept.  5  by 
the  Dept.  Pub.  Wks.  (F.  G.  Ward,  Comr.),  for  con- 
structing a  pile  pier  on  the  south  line  of  Jersey  St. 

Skaneateles,  N.  /.—Bids  will  be  received  until  Aug. 
28  by  F.  C.  Stevens,  State  Supt.  Pub.  Wks.,  Albany, 
for  constructing  a  protection  wall  on  the  west  side  of 
the  Skaneateles  Lake  outlet  in  the  village  of  Skaneat- 
eles. 

Schenectady,  N.  Y. — City  Engr.  Sebring,  and  former 
City  Engr.  Fitzgerald,  representing  the  Brandy  wine  Ice 
Co.,  are  reported  to  be  preparing  plans  for  the  recon- 
struction   of    Brandy  wine    pond    dam. 

Syracuse  N.  Y. — Bids  will  be  received  until  Aug.  27 
by  R.  J.  Shanahan,  Compt.,  for  $160,000  local  improve- 
ment   bonds. 

*Long  Island  City,  L.  I.,  N.  Y. — Jos.  Bermel,  Pres. 
Queens  Boro.,  is  reported  to  have  on  Aug.  15  awarded  to 
the  Casey  Constr.  Co.,  the  contract  for  brick  wall  around 

8ueen  (Jounty  jail  for  $8,996  and  to  T.  F.  Tuohy  & 
o.,  the  contract  for  1,500  cu.  yds.  broken  stone  and 
1,500   cu.   yds.   screenings,   all   of  trap   rock   for  $11,250. 

Stapieton,  S.  I.,  N.  Y. — Bids  will  be  received  by. J.  A. 
Bensel,  Comr.  Docks,  New  York  City,  until  Aug.  29,  fpr 
furnishing  material  and  building  structures  with  neces- 
sary appurtenances  on  pier  at  foot  of  Canal  St.,  Stapieton., 
Boro.     Richmond,     as     per    Contract     1,077. 

West  Point,  N.  Y. — Bids  will  be  received  by  the  Quar- 
termaster at  West  Point  until  Sept.  9  for  the  construc- 
tion of  2  emplacements  for  6-in.  guns  mounted  on  dis- 
appearing carriages,  as  advertised  in  The  Engineering 
Record. 

*Albany,  N.  Y. — Winslow  M.  Mead,  Deputy  Supt. 
State  Bd.  of  Pub.  Wks.,  writes  that  Stewart,  Ker- 
baugh,  Shanley  &  Co.,  527  5th  Ave.,  N.  Y.  City,  has 
secured  the  contract  for  the  work  on_  Contract  12  in 
connection  with  State  canal  work  (bids  opened  July 
31).  Their  detail  bid  is  as  follows:  Clearing,  lump 
sum,  $8,800;  12,200  cu.  yds.  grubbing,  33  cts.;  1,190,000 
cu.  y<Is.  all  excav.  in  Div.  ,No.  i,  $1,089,  700,000  cu. 
yds.  all  exca.  in  Div.  No.  2,  56.1  cts.;  1,930,000  cu.  yds. 
all  exca.  in  Div.  No.  3,  30.8  cts.;  3,270,000  cu.  yds.  all 
exca.  in  Div.  No.  4,  18.7  cts.;  50  M.  ft.  sheeting  and 
bracing,  $55;  122,000  cu.  yds.  forming  embank.,  16.5 
cts.;  2,100  cu.  yds.  lining.  $1.65;  690  M.  ft.  sawed  lum- 
ber (yellow  i>ine  or  Douglas  fir),  $60.50;  4  M.  ft.  white 
oak  lumber  in  miter  sills  and  gates,  $110;  86  M.  ft. 
sawed  lumber  (white  oak),  $88;  16  M.  ft.  sawed  lumber 
creosoted  y^low  pine  or  Douglas  fir),  $110;  51,500  lin. 
ft.   round  timber  in  cribs,    16.5   cts.;   5,600  cu.   yds.   stone 


fill  in  cribs,  $1.65;  175  found,  piles,  12  ft.  long,  each, 
$3.30;  160  found,  piles,  20  ft.  long,  each,  $5.50;  37 
mooring  piles,   16  ft.   long,  each,   $4.^0;  85  mooring  pilw, 


metal  in  lock  valves,  13.2  cts.;  98,500  lbs.  metal  rein^ 
forcement,  4.-1  cts.;  35,200  lbs.  iron  castings,  plain,  38.5 
cts.;  22,500  lbs.  iron  castings,  machined,  6.6  cts.;  4,000 
hn.  ft.  wooden  fence,  22  cts,;  240  fender  fastenings, 
each,  $3.30;  removing  old  tree  dam  at  Oak  Orchard, 
lump  sum,  $1,100^  Raising  bridge  superstructure,  lump 
sum,  $1,100;  Maintaining  highway  traffic,  lump  sum, 
$6,600;  deduct  price  to  be  paid  to  the  State  of  New 
York  for  buildings  in  place,  lump  sum.  $2,700;  deduct 
price  ^  to  be  paid  to  the  State  of  New  York  for  bridge 
superstructures  removed,  lump  sum,  $1,350;  total, 
$3,391-716- 

fanaino.— L'ids  will  be  received  at  the  office  of  D.  W. 
Ross,  Genl.  Purchasing  Officer,  Isthmian  Canal  Comn., 
Washington,  D,  .C,  until  Aug.  30,  for  furnishing  loco- 
motives, as  per  Circular  No.  385;  also  until  Sept.  3  for 
the  following:  Sanitary  fixtures,  locomotive  coaling  cranes, 
hoisting  engines,  vertical  boiler,  steam  roller,  wire  cable, 
hydraulic  jacks,  frogs,  Portland  cement,  lumber,  etc.,  as 
per  Circular  No.   386. 

L'ids  will  be  received  until  Sept.  18  by  the  General 
Purchasing  Officer  Isthmian  Can.1I  Comn.,  Washington, 
D.  C,  for  furnisning,  as  per  circular  No.  387,  the  fol- 
lowing: Steam  riveting  machine,  pneumatic  tools  and 
hoist,  electric  drills,  repair  -arts  for  steam  shovels,  test- 
ing apparatus  for  power  plant,  vacuum  pump,  electric 
motor,  steel,  iron,  rivets,  cotters,  boiler  and  condenser 
tubes,  etc. 

*The  Isthmian  Canal  Comn.  at  Washington,  D.  C, 
reported  to  have  awarded  to  the  Bucyrus  (To.,  of  South 
Milwaukee,  Wis.,  the  contract  for  7  steam  shovels  at 
$9,680  ea.  and  to  the  "Marion  Steam  Shovel  Co.,  of 
Marion,  O.,  the  contract  for  7  steam  shovels  at  $10,037 
ea.  and  same  company  for  6  unloader  plows  at  $1,070 
each. 

Brownsville,  Pa. — The  following  are  the  bids  opened  on 
Aug.  12  by  M^j.  H.  C.  Newcomer.  Corps.  Engrs.  U.  S. 
A.,  Pittsburg,  for  building  a  lock  with  2  chambers,  3  guide 
walls  and  2  guard  walls,  at  Brownsville,  I'a..  on  Mononga- 
lT"Ia  River.  (a)  Pravo  Contrac.  Co..  Pf*tsb"rg.  Pa.; 
(t)  T.  A.  Gillespie  Co.,  Pittsburg,  Pa.;  (c)  H.  E,  Talbott 
k  Co..  Dayton,  O. 

a     ,  b     .  e 

55.000  cu.   yards  earth   excav $1.10         $0.80         $0.50 

2,000  cu.  yds.  rock  excav 3.00  3.00  a.oo 

26,000  cu.  yds    back  fill 50  .60.  ,30 

52,00   cu.    yds.    concrete 7.00  6.65  6.50 

20. coo    lin.    ft.    piles 60  .60  .50 

■'o.ooo    s^ieet    i)il^»;    and    wales.  .    100.00  80.00  60.00 

6,000   lbs.   pile  shoes 10  .07  .05 

1,000    tons    stone    ballast 2.50  2,00  2.00 


Totals     $.<65,6oo   $431,420   $393,800 

Reading,  Pa. — Bids  will  soon  be  called  for  by  City 
Council  for  the  construction  of  the  Spring  St.  subway, 
to    be    entirely    of    concrete,    and    cost    about    $200,000. 

San  Juan,  P.  R. — The  following  are  the  bids  opened 
on  Aug.  7  by  Mai.  Chas.  L.  Potter,  Corps  Engrs.,  U.  S. 
A.,  at  Tompkinsville,  S.  I.,  N.  Y.,  for  dredging  San  Juan 
harbor  Porto  Rico:  (a)  1,880,000  cu.  yds.  soft  dredg- 
ing; (h)  65,700  cu.  yds.  coral  rock;  (c)  totals:  Utrecht 
contr.  Co.,  Brooklyn,  N.  Y.,  a  11  cts.,  b  69  cts.,  c 
$252,133;  Standard  Dredging  Co..  Wilmington,  Del., 
a  19  cts.,  b  $6.80,  c  $803,960;  Michael  J.  Dady,  Brook- 
lyn, N.  Y.,  a  43  cts.,  b  $9-85,  c  $1,455,545- 

Ft.  Moultrie,  S.  C— Bids  will  be  received  until  Sept. 
14  by  J.  M.  Fulton,  Q.  M..  U.  S.  A.,  for  dredging  and 
fitting   at   this   post. 

Galveston,  Tex.— Gen.  H.  M.  Roberts,  late  of  U.  S. 
Engrs.,  is  stated  to  have  completed  the  report  for  the 
construction  of  the  Galveston  causeway,  and  the  same 
*  has  been  presented  by  the  County  Comrs.  to  the  three 
railroads  having  terminals  here.  The  report  recommends 
that  a  structure  be  built  to  cost  $1,500,000,  of  which 
$710,000  will  be  used  for  the  bridge,  including  the  draw, 
and  $440,000  for  the  causeway.  The  railroads  will  be 
asked  to  pay  half  the  cost. 

Feterboro.  Ont. — Bids  will  be  received  until  Oct.  10 
by  Alex.  J.  Gr#nt,  Supt.  Engr.,  Trent  Canal,  Peterboro, 
for  the  works  connected  with  the  construction  of  Sec. 
I,   Ontario-Rice  Lake  Div.   of  the  canal. 


PROPOSALS  OPEN. 

For  Proposals  see  Pages  66,  67,  68  and  70. 


25  ft.  long,  each,  $7.70;  3,140  docking  piles  25  ft.  long, 
each,  $6,875;;  28,000  cu.  yds.  second-class  concrete.  $7.15; 
700  cu.  yds.  reinforced  concrete,  $11;  :o  cu.  yds.  first- 
class  masry.  hridije  coning.  $33;  30,000  cu.  yds.  wash  wall, 
$2.75;  120  sq.  yds.  cobblestone  paving,  82.5  cts.;  440  cu. 
yds.  third-class  riprap,  $2.75;  664,0000  lbs.  structural 
steel,  5.5  cts.;  185,000  lbs.  metal  in  lock  gates,  7.7  cts.; 
80,000    lbs.    metal    in    needle    dams,-   6.6    cts.:    26,000    lbs.        Sep.     14. 


Bids 
Close. 
Aug.  27, 
Aug.  27. 
Aug.  28. 
Aug.  28. 
Aug.  29. 


Aug.  29. 
Aug.  30. 

Aug.  30. 
Aug.  30. 
.\ug.  30. 
-Aug.  30. 
Aug.  31. 
Aug.  31. 

Aug.  31- 

Aug.  3r. 

a«.   — . 

Sep.     2. 

Sep.  3. 
Sep.  3. 
>cp.      4. 

Sep.     6. 

Sep.     7. 

Sep.  7. 
Sep.     8. 

Sep.  9. 
Sep.     9. 

Sep.  10. 
Sep.  12. 
Sep.   14. 


WATER- 

See  Eng. 
Record. 

C.  i.  pine,  etc.,  Cincinnati,  O Aug.    3 

Pipe,  Chicago,  111 Aug.  24 

Mains,   New   York,   N.   Y Aug.  24 

Mains,    Brooklyn,    N.    Y Aug.  24 

Electric     machinery     and     sand     washer 

pumps,    Philadelphia.    Pa.     Aug.  10 

Adv.  Aug.   10,  17. 

Mains,    New    York,    N.    Y. .' Aug.  24 

Tank   and    trestle.    Ft.    Dade,    Fla Aug.  10 

Adv.   Aug.    10   to   24. 

Water    wks..    Bradshaw.    Neb Aug.  10 

Mains,   Norfolk,   Neb Aug.  24 

Mains,   Columbus,  O Aug.  24 

Mains,   Grand  Forks,  N.  D Aug.  24 

Meters.    Chicago.    Ill Aug.   17 

Softening  plant,  Oklahoma  City,  Okla..Aug.  24 

Adv.   Aug.    24. 

Irrigation    ditch,    Sanders,    Mont .\ug.  24 

Pipe,   Grosse  Pointe  Farms,   Mich Aug.  24 

Water   wks.,    Kockingbam,    N     C June,  tg 

Standpipe,   etc.,   Carrington,    N.    D Aufe.    3 

Adv.    Aug.   3   to   24. 

Pipe,   Victoria.    B.    C Aug.  10 

C.   i.   pipe,   Kansas  City,   Mo Aug.  10 

Hauling    and    laying   pipe.  New  Orleanr 

La.     Adv.  Jun.  29  to  Aug.  24 Jun.  29 

Concrete    conduit,    Montreal,    Que Aug.  10 

Adv.    Aug.    10,    17. 

Steel    tank,    etc.,    Pensacola,    Fla Aug.  17 

System,    Pensacola,    Fla Aug.   17 

Pump    engine,    boilers,    etc.,    Louisville. 

Ky.    Adv.   Jul.   27  to  Aug.    17 Jul*     '27 

Reservoir,    etc.,    Orange,    N.    J Aug.  24 

Water  works  improv.,  Stambaugh,  Mich..  Aug.  24 

Adv.  Aug.   24. 

Svstem  at  poor  farm,  Decorah,  la .\ug.  24 

Plant.  Millen.   Ga Aug.  24 

Valves  and  gates,  Manila,  P.  I Jul.    27 

Adv.   Jul.   27. 

Tank   and   tower.    Norfolk,    Va Aug.   17 


•  Items   marked  thus  give   the  natnes   of  parties   awarded   contracts. 
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•  EWERAQE  AND  8EWAQE   DISPOSAL. 


Aoc.  J<L 
A<lg.>7. 

Aa»«a. 

Abs-jB. 
Aas.i». 

A«H^ 
Aacja. 
Ai«.jo. 
Aac  )•. 
Aoc-jft. 
A»«-  Ji- 
Aas.  ji. 
Abb.  31. 
An«.  JI. 


Omaka,  Nek.    Adr.  Aoc  j  to  14 Anc.    3 

rtn,  Ind.   Anc.  14 

Oiklty.  O .^3;»4 

^MiianUe.  K7.     Adr.  Ans.   10,   17 Aac.  10 


BnxklTB. 


.Aa«.  17 


laiHiBipiila.  lad,    -^v;; Auc.  M 


I 

I 

Sep.  lo. 
Sc^  II. 


Sep.  13. 
Oct.  — . 


Aar  »7. 

^U: 

Aac-iB. 
Aag-tq. 
Aac  31. 
Sep.     X. 

Sep.  a. 

Sep.  2. 

Sep.  J. 

Sep.  1. 

Sep.  2. 

Sept  J. 

Sep.     3- 

5*P-  J- 
Sep.     3. 

MP-    9- 

Scpb  4. 
Sep.    4- 

l2-   *■ 

Sep.  4. 

Sep.  5. 

Sep.  $. 

Sep.  9. 

Sep.  9. 

Sep.  9. 

Sep.  10. 

Sep.  li. 

5».  ft. 

Oct.  19. 


^ Chy.   .\.   Y Aac.>4 

Byaawmu  lad.     Adr.  Aafr  3 JaL    a? 

R.  Mde.  FU.    Adv.  Aag.  10  to  14 Aug.  10 

lOdimaai.    lad.     .....". .7:....ABi.  17 

YouBMloaa.    O,     Aug.  17 

Norfoft.   Xeb.    Aug.  14 

Chieago     ID.    Aug.  17 

CmmI   DoTcr.    O Aug.  17 

Hrojr.   Vn^ Aug.  10 

Norwood,  O.   Aug.  24 

Ahom  m.   juB.    i 

Shelby.  N.  C  Aug.    3 

Olrapn.   Wash.    Adr.   Aug.   34 Aug.  24 

Colaiuas,  Ind. Aug.  14 

KiTcnide.   N.   J.      Adr.    .\iig.    14 Aug.  *4 

Grand   Kapidi.   S.   D Aula! 

New  PhOadclpliia.  O Aui    3 

Alexandria,    ta.      .Adr.    Aug.    17,    <4..Aag.  17 

S22u°v  'v*'  •^"*  "•  •* ^»«" 

AiagKoB,  n.  x Aug.  a4 

Webeter,  S.  D Aug.  24 

Brtoh,  ^is.    Aug.»4 

Johnwo  CitT,  Tena.   .Adr.  Aug.  24 Aug.  24 

SoBitrr,  S.  C Aug.  24 

Boieman.   Ifont.   Aug.  24 

Bryaat.    S.    D Aug.  17 

Chattanooga,   Teim.    Aug.  24 

New  Orleaa*.  La Jul.      6 

Adr.   JoL   6  to  Aug.  24. 

Like   Mills,  Wis.    Aug.  24 

Eaton,  O.    Aug.    3 

BRIDGES. 


Newark.    N.    J 

"     ■         ""     Hast. 


Springfield, 


Aag. 

rr. 

Aug. 

rj- 

Aag.2«. 

Aug.  aS. 

Aag.  jS. 

Aag-al. 

Ang.a8. 

Aac. 

a*. 

Aug. 

»•• 

Aug. 

>«- 

Aug. 

»•• 

Anr 

•*■ 

Aag. 

JO. 

Aag. 

JO. 

Aag. 

JO. 

Aur 

JO. 

Aag. 

JO. 

Aag. 

10. 

Ab» 

Jl- 

Aug. 

Jl- 

Aug. 

1«- 

S«i>. 

». 

Sep. 

a. 

.Sen. 

X. 

Sep. 

a. 

Sep. 

a. 

Sep. 

2. 

Sep. 

2. 

Sep. 

a. 

Sep. 

a. 

S*o- 

J. 

S**^ 

1- 

Scpu 

«. 

Sep. 

1. 

Sep. 

v. 

Sep. 

1- 

Sep. 

t- 

S*^ 

>• 

Sep. 

J- 

Sep. 

J- 

Sep. 

J- 

Sep. 

J- 

s««»- 

J- 

^■ 

J- 

Sep. 

1- 

Sep. 

»■ 

Sep. 

■?. 

b»p. 

«• 

Aug.  17 

Aug.  17 

.    .  • Aug.  17 

lodiaiupalis,  Ind.   Aug.  24 

Tonawanda,   Pa.    Aug.  24 

Grera6rld,   Mass.    Adv.  Aug.  24 Aug.  24 

Tarboro.  N.  C    Aug.    j 

Jefferson,    O.     ....w Aug.  17 

Trcaton^    O.     ....«....•••••.,,..,... .Aug.  1 7 

St    ClaiiaTille,  O.    Aug.  24 

Chandler.  Okla.   Aug.  24 

Danville.   Ind.    Aug.  24 

Sandpoint,  Idaho.  Aug.  24 

Cktlettsborg.  Ky.    Aug.  17 

Adr.   Aug.    17  .to  24. 

SMalia.    Colo .\ug.  24 

Farmingion,  Csl. Aug.  24 

Albany^  Mo Aug.  24 

Sania  BlHwa.  Csl.  Aug.  24 

Cotaarfms,   O Aug.  10 

Gtegow.    Moot     Aug.17 

Vieksborr.     Miss.     Aug.  24 

Ridiway.  X.  T Aug.  24 

Wianipec.  Man Aug.  24 

Eaton.  O •. .....Aug.  24 

Long  Island  City,   N.   Y Aug.  24 

Jtamoaine.   La.    Aug.  10 

Wieatta,  Kan Aug.  24 

Lmrcl  Sprincs.  N.  J Aug.  24 

Yowmite    Cal.    Aug.  24 

Cleveland,  O.   .Aug.  24 

Adin,  CiL Aug.  24 

.•teKbflo.  Orile   Jul.    13 

Canton.    China.     Adv.    Aug.   24 Aug.  24 

PAVINO  AND  ROAD  MAKINQ. 

Beaton,   Masa.    Aug.  24 

PenaKola.   Fla.    Jul.    27 

Adv.    Jol.    27    to    Anf.    17. 

Concord.  X.  H.   Aug.  24 

IndtanapoliL  Ind.   Aug.  24 

BaUinoic,   Md. Aug.  24 

EUiagton,  Conn.   Aug.  24 

Riverton,    X.    J , Aug.  24 

Saetbport,  P».     Adv.  Aug.    10,   17. . .  .Aug.  10 

Kansas  City,   Mo Aug.  24 

New  York,  N.  Y ..•,.,,.,., Auj;^.  24 

Norristown.  Pa.    Adv.   Ang.  24 Aur.  24 

Gncinnat).  O Aug.  24 

Manhfield,  Mo. Aug.    j 

KMBBIUBd,      lad.       •.-•••*•.•'•.•,••.,,  .Aug.  17 

WoodtfieM.    O Aug.  17 

Wsuseon,  O ,,,. Aug.  24 

Towanda.    Pa.    Ang.  24 

ancinnati.   O Aug.  24 

Kidgway.     Pa.     Aug.   17 

lireentastlc.  Ind Aug.  24 

Xeenah.    Wis.    Aug.  24 

Ygfcvaie.   S^  C.    •-••*•• Aug  24 

wmm*\h     City,     N.     C Aug.  17 

Food  dn  Lac,  Wis.    Ai»  17 

Otyoipia.  Wash.    Adv.   Aug.  34 Aug.  24 

SH^  .'"*'•, -i Aug  24 

Vatearaiw.   Ind Aug.  24 

^^9^ Aug!  24 

£*ar«sfown,  111 Ang.    3 

New  Philadelpbia,  O. Aug.    3 

pay  toil,   O. ..Aug.  10 

St     Bernard     O Aug.17 

Jaekahore,    Tenn Aug.  17 

Lake    Charles,    La.    Aug.  ip 

Adv.   Aug.    17   to  24. 
YoiklOBB,    Va.     Aug.  17 


MoBtiecIlo,     Ind. 
AflMay.    H.    Y. 

Ad*.   Aag.    17. 
Canton.  O.    

Adv.  Ang.    17  to  24. 

Wilamigton,    Del.     . . . 

Adv.    Aug.    17. 
Idaho   Sninn,   Colo.. 

Stnekton."  Md.'   '.'.'...'... 

Scrantmi.  Pa 

Washington.  D.  C.    Adv.  Aag.  24 
roaington    Ind 


•Aug.  17 
•Aug.  17 

.Ang.  17 

-Aug.  17 


.\ug.  24 

Aug.  24 

Aug.  24 

Aug.  24 

Aag.  24 

A'ug.  24 


Albany,    ^.    Y.      Adv.    Ang.    17 Aug.17 


Sep.     4.     Providence,   R.    I Aug.  24 

Sep.     4.     Brooklyn,    N.    Y Aug.  24 

Sep.     4.     Bloomington,    Ind .Aug.  24 

Sep.     4.     Elmira,  N.   Y.    Adv.  Aug.  04. > Aug.  24 

Sep.     4.     ButTalo,  N.  Y Aug.  24 

Sep.     5.     BerghoU,  O Aug.  24 

Sep.     J.     Albany,   N.   Y.     Adv.  Aug.    17 Aug.17 

Sep.     5.     fc.   Reno,  Okla Aug.  24 

Sep.     5.     lohnson  Citv,  Tenn.    Adv.  Aug.  24 -^ug.  24 

Sep.     6.    'bluffton,     Ind ,...* Aug.  17 

Sep.     6.     Tancsville,    Wis.     .^ug.  24 

Sep.     6.     Decatur.  Ind .Vug.  24 

.Sep.   10.     Oeveland    Heights,   O .'Vug.  34 

Sep.  11.     Cincinnati  O Aug.  24 

Sep.  II.     Bridgcton,    N.    J Aug.  24 

Sep.  12.     Silvcrion.    O Aug.  24 

Sep.   12.     Cincinnati.  O Aug.  24 

Sep.  13.     Madison,    Wis.     Aug.17 

Sep.  13.     Pes  Moines,  la Aug.  2.^ 

Sep.  14.     Ft.    Moultrie.  S.  C Aug.  24 

Sep.  15.     Struthcrs.   O Aug.  24 

Sep.  16.     Youngstown,    O Aug.  24 

Sep.  16.     Euclid.    O Aug.  24 

Sep.    16.     St.    Paul,  Minn • Aug.  24 

Sep.  r^.     I.eb.lnon.    Ind Aug.  24 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Aug.  26.  West  Point,  N.  Y.     Adv.  Aug.  10  to  24.  Aug.  lo 

Aug.  27.     Arlington,    O Aug.  10 

Aug.  27.     Trenton,    111 ..Aug.17 

Ang.  37.     Arlington.    O .-Vug.  24 

Aug.  27.     Washington,   D.    C Aug.  24 

Aug.  28.     Indianapolis.     Ind Aug.  17 

.\ug.  28.     Baltimore,    Md Aug.  24 

Aug.  29.     San    Francisco.  Cal Aug.    3 

.Aug>  29.     Secaucus,  N.  J Aug.  24 

Aug.  29.     Paulsboro,  N.  J.     Adv.   Aug.    24 Aug.  24 

.\ug.  30.     Boston,   Mass.    Aug.  24 

Aug.  30.     Little  Valley,  N.  Y Aug.  24 

Aug.  31.     Lebanon,  Pa.    Jul.    20 

Sep.     3.     Winnipeg,   Man Jun.  15 

Adv.  Tun.  15  to  Jul.  20. 

Sep.     3.     Washington,    D.    C \. Aug.17 

Sep.      3.     Portland.    Me Aug.  17 

Sep.     3.     L'.Xnse.    Mich Aug.  24 

Sep.     4.     Brooklyn.    N.    Y Aug.  24 

Sep.     5.     Camphellford,   Ont Aug.  10 

Sep.   12.     Millcn,  Ga .\ug.  24 

Sep.   16.     Milton.     O.    «. Aug.  10 

Sep.  17.     Columbus,  O Aug.  24 

BUILDINGS. 

Aug.  26.  .Mtcr  to  Pub.  BIdg..  Ne«r  York,  N.  Y.Aug.    17 

Aug.  27.     Post  office,  Trenton,  N.  J Jul.    2) 

Adv.  Jul.  27,  Aug.  3. 

Aug.  27.     Bus.    bldgs..  Grand  Junction.  Colo Aug.  10 

Aug.  27.  Remodeling    court    house,    Murfreesboro, 

Tenn.     Aug.  17 

Aug.   27.     Court    house,    Sudbury.   Ont , Aug.    17 

Aug.  27.     School,   Stambaugh,  Mich Aug.  24 

Aug.  28.     Courthouse,    Antnony,   Kan Aug.  10 

Aug.  28.     Pub.   bidg.,  Qeveland,   O Aug.  10 

Aug.  28.     Hotel,    Ft.    Smith,    Ark Aug.  10 

Aug.  28.     Improv.    armory,    Portland,    Ore Aug.  10 

Aug.  28.     Bus.   bIdg.,  Cullman,   Ala Aug.  >7 

Aug.  28.     Htg.    prison,    Indianapolis.    Ind Aug.   17 

Aug.  28.     Put).   Bldg..   New   York,   N.    Y Aug.  17 

Aug.  28.     Pub.    BIdg.,    Brooklyn,    N.    Y Aug.  17 

Aug.  28.     Bus.  bldg.,   Goldsboro,   N.   C Aug.  24 

Aug.  28.     Htg.   school,  etc..    Lancaster,   Pa Aug.  24 

Aug.  29.     School,    Wahprton.    N.    D Aug.  1 0 

Aug.  29.     Shelter    houses,    Brooklyn,    N.    Y Aug.17 

Aug.  29.     Pub.    bldg.,    Peru,    Ind Aug.  10 

Aug.  29.  Pub.   bldg..    Long   Island    City,   N,    Y..Aug.  10 

Aug.  29.     Residence,   Iowa   Citv,    la Aug.  10 

Aug.  29.     School  plans,  New  Castle,  Pa Aug.17 

Aug.  29.     School.    Akron,    O Aug.  24 

Aug.  2Q.     Pub.    bldg.,   New  York,  N.   Y Aug.  24 

Aug.  29.     Pub.  bldg..  Sherbrooke,  Que Aug.  24 

Aug.  30.     Church,     Delphos,     O Aug.17 

.\ug.  30.     School,  Svea,  Minn Aug.  24 

Aug.  30.     School,   Olean,  N.   Y '. Aug.  24 

Aug.  31.     School.    Storrs,    Conn Aug.    3 

Ang.  31.     Tail.    Williamsport    Ind Aug.    3 

Aug.  31.     Court  hous'e,   Liberal,  Kan Aug.17 

Aug.31.     Bus.    bldg.,    Athens,    O ..Aug.  ij 

.\ug.  31,     School.  New  England.  N.  D Aug.  24 

Aug.31.     Theatre.    Mansfield,    O Aug.  24 

j^ug.  31.     Bus.  bldg.,  Toronto,  Ont Aug.  24 

Rep.     I.     Bu»    bldg..    Walla    Walla.    W..1.    Anr    jn 

Sep.     I.     Y.  M.  C.  A.  Mdg.,  Tacoma.  Wash Aug.    3 

Sep.     a.     Pub.   bld|;..   New    Castle,    Ind Aug.17 

Sep.     2.     School,  Columbus  Grove,  O Aug.  24 

Sep.     2.     School,   Sioux  City,   la Aug.  24 

Sep.     2.     Library.    Ligonier,    Ind Aug.  24 

Sep.     3.     Post  office  bldg..  Waterton,  N.  Y Jul,    27 

Adv.  Jul.  27.  Aug.  3. 

Sep.     3.     Pub.  bldg.,  Bloomficld,  Ind Aug.    3 

Sep.     3.  Pub.  bldg.,  Washington  Barracks,  D.  CAug.  10 

Sep.     3.     Add.  to   iail,   Buffalo,  N.   Y Aug.  10 

Sep.     3.     School,    St.    George,    S.    C.    ...: Aug.17 

Sen.     3.     Add   to  school,   Cleveland,  0 Aug.17 

.Sep.     3.     School.  Bcloit.  Wis Aug.  24 

Sep.     3.     Htg.  school.  New  York,  N.  Y Aug.  24 

Sep.     4.     Post   office   bldg.,    Quincy,    Mass Jul.    27 

Adv.  Jul.   27,  Aug.  3. 

Sep.     4.     School.    Flandrcau,     S.     D Aug.17 

Sep.     4.     School   plans.    Kane,    Pa Aug.  24 

Sep.     4.     Hospital.   Brooklyn,   N.    Y Aug.  24 

Sep.     4.     Pub.  bldg.  Willard,  N.  Y Aug.  24 

Adv.    Aug.    24. 

Sep.     4.     Pub.  bldg..   New  London,  Conn Aug.  24 

5>ep.     4.     Hospital    Binghamton,  N.  Y Aug.  24 

55ep.     5.     Pub.   bldg.,  Evansville,   Ind Aue.    3 

Sep.     s.  Add  to  court   house,   Columbia,   S.   C.  .Aug.  17 

Sep.     5.     Pub.  bldg.,  New  Castle.  Ind Aug.  24 

Sep.     5.     Pub.    bldg.,    Geneva.    N.    Y Aug.  24 

Sep.     6.     Court   house.    Liberal     Kan Aug.  24 

Sep.     7.     Bldgs.  at  hospital,  Elgin,  111 Aug.17 

Sep.     9.     School,   Cleveland,  O Aug.  24 

Sep.     9.     School.  Roulette,  N.  T) Aug.  24 

Sep.     9.     Repairs  to  barracks,  Kingston,  Ont Aug.  24 

Sep.  10.     Bus.  bldg.,  Elkint,   W.  Va Aug.17 

Sep.     10.  PImbg..  etc.,  post  Bldg.,  Ft.  Bliss,  Tex. Aug.  17 

Adv.   Aug.    17   to  24. 
Sep.   10.     Light-house,    Philadelphia,   Pa Aug.  24 

Adv.   Aug.  24. 

Sep.  10,     Htg.  court  house,  Forsyth,  Ga .Aug.  24 

Sep.  10.     Htg.  school,  Kcnmore,  K.  D Aug.  24 

Sep.  II.     Tail.  Eureka,  Cal Aug.    3 

Sep.  12.  Boilers  in  post  bldg.,  Jefferson  L^rracks, 

Mo.  Aug.  34 


Sep.  12. 
Sep.  13. 
Sep.  14. 
Sep.  14. 
Sep.   14. 

Sep.  15. 
tjep.   16. 

Sep.  16. 
Sep.  1 6. 
Sep.  17. 

Sep.  17. 
Sep.  19. 
Sep.  23. 
Sep.  34. 

Sep.  36. 
Sep.  30. 
Sep.  30. 
Sep.  — . 
Oct  3. 
Oct  IS. 
Dec  — . 


Post  bldg..  Ft.   Sam  Houston,  Tex Aug.  24 

Church.   Park   Rapids,    Minn .\ug.  24 

Pub.    bldg.,    Washington,    D.    C Aug.17 

Pub.    bldg.,    Fensacola,    Fla Aug.17 

Stale   school,    Hudson,    N.    Y Aug.  24 

Adv.    .^ug.    34.  ,    ,  , 

Church,   Owensville,    Ind Aug.  24 

Marine  Hospital,    Buffalo,   N.    Y Aug.    3 

Adv.  Aug.  3,    10. 

Marine    hospital,    Pittsburg,   Pa.. Aug.  10 

Indus,  plant,   Washington,  D.   C. . . . .  .Aug.  24 

U,    S.    Mint    bldg.    repairs,    San    Fran- 
cisco,   Cal ., Aug.  10 

Univ.  bldg.,  Lawrence,  Kan Aug.  24 

Post   office,   Muscatine,    la.    .......... .Aug.  10 

Post    office   exten..    Cedar    Rapids,    la... Aug.  10 

Post  office  bldg.,  Hamilton,  O Aug.17 

Adv.   Aug.    17   to  24.  ^ 

Court  house,  Muscatine,  la .^ug.  24 

Bus     bldg.    plans,    Harrisburg,     Pa.... Aug.    3 

Post    office,   Selma,  Ala -'^"g-  34 

Hotel,    New    Orleans,    La.    ......Jun.  29 

Court    house   plans,    La    Moure.    N.    D.. Aug.  10 

Court  house  plans,  De   Pere,  Wis Aug.17 

Industrial    plants.    Ft.    William,    Ont... May  11 

Bus.   Bldg.,   Charles  Town,   W.  Va Jun.  is 

Adv.   Jun.    15.   aa.  .  .    „  ,  , 

Court   house   plans,   Pulaski,   Tenn    Jul.    27 

Bus  bldg.,  Markham,  Tex Aug.    3 

Indus,    plant.,    Cobalt,    Ont Aug.    3 

Indus,  plant,  Michigan  City,  Ind Aug.  24 


MISCELLANEOUS. 

Aug.  36.     Treat  iron  for  electric  ducts,  West  Point, 

N.    Y.     Adv.   Aug.    10,   24 Aug.  10 

Aug.  36.     Vacuum    cleaning    system,     New    York. 

N.    Y Aug.17 

Aug.  27.     Track  wk.,   Cincinnati.  O.    ........... .Aug.    3 

Aug.  27.     Broken   stone,   etc.,   New  York,  N.  Y.^ug.  17 
Auk.  27.     Ex.    to   breakwater,    Morrell    Sta.,    P.    Ji. 

"  I Aug.17 

Aug.  27.     Ditch,  Crookston,  Minn Aug.  24 

Aug.  27.     Levee  work,  New  Orleans,  La Aug.  24 

Aug.  27.     Retaining  wall,  Louisville,  Ky Aug.  24 

Aug.  38.     Dredging   Block   Island,   R.   I Aug.    3 

Adv.    Aug.  3  to  24. 
Aug.  28.     Jetty  work,  Wilmington,  Del Aug.17 

Adv.   Aug.    17   to  24. 

Aug.  28.     Wall,  Skaneateles,  N.  Y Aug.  24 

Aug.  29.     Pier  wk.,    Stapleton,   N.    Y Aug.  24 

Aug.  30.     Dredge,    Philadelphia,    Pa Aug.    3 

Adv.   Aug.   3  to  24. 
Aug.  30.     Rock   excav.,    Portland,    Me Aug.    3 

Adv.    Aug.   3  to   24. 
Aug.  30.     Ice    plant.    Ft.    Dade,    Fla Aug  10 

Adv.    Aug.    10. 
Aug.  30.     Flagstaff,  Ft.  Wood,  N.  Y.  H.,  N.  Y.  .Aug.  17 

Adv.   Aug.    17   to  24. 

Aug.  30.     Sea   wall.  Ft.   St.   Philip,   La .'^ug.  17 

Aug.  30.     Locomotives,  Panama ,    ^'  ^^ 

Aug.31.     Jetty    wk.,    Galveston,    Tex Aug.    3 

Adv.   Aug.   3  to  24. 

Aug.  11     Ditch,   Anderson,  Ind Aug.  24 

Sep.     I.     R.   R.   wk.,  Webb  City,  Mo Aug.    3 

Sep.     ».     Wharf    plans,    Gothenburg.    Sweden Ap.     • 

KA"*     Am     •»   to   Mav    ig. 

Sep.     2.     Dredging,  Tacoma,   Wash ...Aug.17 

Sep.     2.     Repair  dykes,   efc.   New  York,   N.   Y.  .Aug.  17 

Adv.   Aug.    17   to  24. 
Sep.     3.     Pier  wk..  Two    Rivers    Harbors,   Wis.  .Aug.  10 

Adv.   Aug.    10   to    24. 

Sep.     3.     Ditch,  Ft.    Snelling,   Minn Aug.  10 

Sep.      3.     Walls,   etc.,   Joliet,   111 Aug.   17 

Sep.     3.      Sanitary    fixtures,    etc.,    Panama Aug.  24 

Sep.     4.     Dredging,     Norfolk,     Va Aug.  10 

Adv.   Aug.    10   to    24. 
Sep.     4.     Dredging,   Providence,   R.  I Aug.  1 0 

Adv.   Aug.    10  to    24. 

Sep.     4.     Garb,    disp.,    Baltimore,   Md Aug.17 

Sep.     5.     Pier.  Buffalo,  N.  Y Aug.  24 

Sep.     s-     Dredging,     Seattle,    Wash Aug.17 

Sep.      5.     R.    R.    work,   Pensacola,    Fla Aug.  17 

Adv.   Aug.    17   to  24. 

Sep.     6.     Dike.  Boston,  Mass.    Adv.  Aug.  24 Aug.  24 

Sep.     6.     Furnishing   rock,    New    Orleans,   La Aug.  24 

Sep.     6.     Furnishing   rock,   Vicksburg,   Miss Aug.  24 

Sep.     7.     Dredging,    Stamford,    Conn Aug.17 

Adv.    .Aug.    17   to   24. 

Sep.     7.     Dredging,     Washington,     D.     C Aug.17 

Sep.     7.     Drainage  work,   Little   Rock,   Ark Aug.17 

Adv.    Aug.    17    to   24. 
Sep.     9.     Dredging,  Honolulu,  H.  I Aug.    3 

Adv.   Aug.   3  to  24. 
Sep.     9.     Emplacements,      etc.,     for      guns,      West 

Point,   N.  Y.     Adv.   Aug.   24 Aug.  24 

Sep.   10.     Ditch  work,    Sibley,   la Jul.    27 

Adv.  Jul.  27  to  Aug.  10. 

Sep.  10.     Exten.    to  b'kwafer,   Cleveland,   O Aug.  17 

Sep.  10.     Exten.     to     breakwater,     Fairport     Har- 
bor,   O Aug.17 

Sep.     10.     Dredging,   New  Orleans,   La Aug.17 

Adv.    Aug.    17   to   24. 
Sep.  10.     Breakwater,   Bar  Harbor,  Me Aug.17 

Adv.   Aug.    17   to   24. 
Sep.  II.     Dam,    etc.,    Cincinnati,    O Aug.17 

Adv.    Aug.    17   to  24. 

Sep.    10.     Lumber,   Rock  Island,   111 Aug.  24 

Sep.    11.     T>evce   wk..    Bradley.    Ark Aug.   17 

.Sep.   II.     Ditch.    Esthcrville,    la Aug.  34 

Sep.   1 2.     Ditch,  Estherville.   la Aug.  24 

.Sep.  13.     Garbage   crematory.   Ft.    Benj.  Harrison, 

Ind.     Adv.    Aug.    24 Aug.  24 

.Sep.  14.     Drcdginu.  Ft.  Moultrie,  S.  C Aug.  24 

Sep.    16.     Earth   filling,    Plaquemine,    La Aug.  24 

Sep.  16.     Breakwater,    Stockton,    Cal Aug.  24 

Sep.  17.     Lumber,  etc..  New  Orleans,  La Aug.  24 

.Sep.  18.     Dredging,  Washington,  D.   C Aug.  24 

Adv.   Aug.    24. 

Sep.  18.     Steam   shovels,   etc..   Panama .\ug.  24 

Sep.   19.     Dredging,   etc.,   Gardiner,  Me Aug.  24 

Adv.  Aug.   24. 
Sep.  19.     Removal  of  wreck,  Boston,  Mass Aug.  34 

Adv.  Aug.  24. 
Sep.  30.     Searchlight  outfit,  Washington  Barracks, 

D.   C Aug.    3 

Oct.     5.     Lock    and    dam,    Franklin,    Ark Aug.  10 

Adv.    Aug.   -10   to    24. 
Oct.     5.     I.ock   and   dam,   Mobile,   Ala Aug.  10 

Adv.   Aug.    10  to   24. 

Oct.    10.     Canal  wk.,   Petcrboro,   Ont Aug.  24 

^— ^—     Excav.  and  concrete  wk.,  Ithaca,  N.  Y.Aug.    3 

Adv.    Aug.    3. 
Fill.   Rye,    N.    Y Aug.   17 


CURRENT    NEWS    SUPPLEMENT 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles  Warren  Hunt,  220  West  57th  St.,  New  York. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary, Calvin  W.   Rice,  29  West  39th  St.,  New  York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary.  Ralph  W.  Pope,  29  West  39tU  St.,  New  Ycvrk. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.   Raymond.  29  West  39th  St..  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill.  Jr.,    Chicago, 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,  Washington    D,    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary,  W.  M.  Mackay,  113  Bcekman  St., 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Clement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary.  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania. 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson.  831  Ocean  Ave.,  Brooklyn, 
N.  Y,     Annual  meeting,  Detroit,  Mich.,  Oct,  1-4,   1907. 

Association  of  Railway  Superintendents  of  Bridges 
and  Buildings.  Secretary,  S.  F.  Patterson.  Concord, 
N.  H,  Annual  convention,  Milwaukee,  Wis.,  Oct.  15-17, 
1907. 

American  Railway  Engineering  and  Maintenance 
OP  Way  Association.  Secretary,  E,  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  T. 
M.  Divea,  Charleston,  S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St,   New   York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldcnke,  P.  O.  Box  432.  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J,  L.   Lylc,  39   Cortlandt  St.,   New  York. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint,   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  Land  Title 
Building,   Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building.    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary,  H.  W.  Ross,  Room  806.  258  Broadway,  New 
Ycrk. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Columbus,  O.  Annual  meeting,  At- 
lantic City,  Sept.   30-Oct.  4,   1907. 


THE  ASHOKAN  DAM  CONTRACT. 

On  Monday  of  this  week  the  Board  of  Water  Suppl> 
of  New  York  awarded  the  contract  for  the  Ashokan 
dams  in  the  CatskiUs  to  MacArthur  Brothers  Co.  & 
Winston  &  Co.  for  $12,669,775.  This  was  not  the  lowest 
bid,  as  the  John  Peirce  Co.  submitted  a  tender  of  $10,- 
315.350.  In  announcing  the  award  Commissioner  Chad- 
wick   made  the   following  formal   statement: 

"The  question  regards  the  construction  of  a  dam 
which  shall  hold  water,  which  involves  a  special  form  of 
construction,  requiring  expert  knowledge  and  experience, 
and   the   details  of   which   must  be   rigidly   insisted   upon. 

"The  cost  of  the  work,  as  separately  and  independently 
estimated  by  the  chief  engineer,  two  designing  engineers 
and  an  assistant  engineer,  is  shown  to  be  over  $2,000,000 
more  than  the  bid  of  the  lowest  bidder.  These  estimates 
of  the  engineering  department  are  confirmed  by  the  bids 
of  four  of  the  five  bidders,  each  one  of  whom  has  had 
more  or  less  experience  in  this  particular  kind  of  work. 
In  an  analysis  of  the  bid  of  the  lowest  bidder  his  figures 
on  masonry  work,  with  which  he  is  familiar,  are  ap- 
proximately correct,  according  to  the  best  evidence  ob- 
tainable, but  in  the  items  of  excavation  and  embankment 
his  figures  are  over  $2,000,000  less  than  the  next  lowest 
bidder. 

"In  regard  to  their  bid,  Mr.  Peirce,  of  the  John 
Peirce  Company,  the  lowest^  bidder,  states  that  in  the 
matter  of  excavation  and  embankment  for  reservoir  con- 
struction, his  company  has  had  no  experience:  that  they 
were  dependent  upon  others  for  their  figures;  that  upon 
investigation  he  can  procure  no  figures  on  these  items  to 
protect  their  proposal,  and  that  upon  rechecking  his 
figures  ho  finds  that  the  estimate  is  too  low  to  do  satis- 
factory work  for  himself  or  the  city.  Therefore,  the 
estimate  of  the  engineering  department  and  four  bidders 
out   of  five   is   practically    confirmed  by  the   statement   of 


Mr.  Peirce  himself,  and  there  is  no  other  conclusion  to 
be  reached,  in  the  light  of  this  evidence,  than  that  the 
bia  of  the  lowest  bidder  is  much  below  the  necessary 
cost,  besides  being  concededly  based  upon  lack  of  knowl- 
edge and  experience  as  to  excavation  and  embankment 
items. 

"To  best  secure  the  efficient  performance  of  this  work 
it  is  necessary  that  the  Board  of  Water  Supply  should 
take  into  consideration  every  phase  of  the  question,  the 
elements  of  which  are  financial  standing,  knowledge,  ex- 
perience and  such  a  margin  for  profit  as  will  secure 
willingness  and  ability  to  continue  the  work  to  its  con- 
clusion with  essential  speed,  the  absence  of  any  one  or 
more  of  these  elements  being  vital.  Therefore,  in  the 
case  of  the  lowest  bidder  the  absence  of  the  elements  of 
knowledge  and  experience  in  the  matters  of  excavation 
and  embankment  for  reservoir  construction,  and  the  evi- 
dence showing  lack  of  margin  for  legitimate  profit,  is 
deemed  sufficient,  in  the  interests  of  the  city,  to  recom- 
mend the   rejection   of  that   bid. 

*"Your  committee,  therefore,  recommends,  in  view  of 
the  report  of  the  chief  engineer  and  the  reasons  set 
forth  therein,  and  the  answers  to  questions  submitted  to 
each  one  of  the  three  consulting  engineers,  Messrs. 
Freeman,  Burr  and  Stearns,  which  are  herewith  sub- 
mitted,  and   which    concur,   supported   by   such   additional 


THE    DIRECT-ACTING   SOLAR    ENGINE. 

A  great  many  attempts  have  been  made  to  utilize  solar 
energy  by  directing  the  sun's  rays  on  a  boiler,  furnish- 
ing steam  for  an  ordinary  engine.  Capt.  John  Ericson 
was  one  of  the  famous  inventors  who  was  convinced  that 
a  practically  useful  apparatus  for  the  purpose  could  be 
made.  All  of  these  suggestions  have  called  for  some 
combination  of  mirrors  to  concentrate  the  sun's  rays, 
and  all  have  proved  impracticable  commercially  because 
of  their  enormous  first  cost  per  horse-power,  the  impossi- 
bility of  building  large  units,  the  rapid  deterioration  of 
the  parts,  and  the  necessity  of  highly  skilled  attedance. 
The  problem  has  been  attacked  by  Mr.  Frank  Shuman,  of 
3,400  Disston  street,  Tacony,  Philadelphia,  from  an  en. 
tirely  new  quarter,  with  results  which  he  considers  ex- 
tremely promising  and  are  now  receiving  careful  atten- 
tion in  many  quarters.  Mr.  Schuman's  success  as  an  in- 
ventor of  machinery  for  making  wire-glass,  mercerizing 
cotton  and  washing  wool  is  well  known  and  his  Simplex 
concrete  pile  is  extensively  employed  in  engineering  con- 
struction.- He  does  not  claim  to  hare  invented  an  ap- 
paratus that  can  be  set  up  in  a  London  cellar  and  fur- 
nish power  to  light  the  city,  but  asserts  that  he  has  de- 
vised a  method  of  utilizing  the  heat  of  hot  districts 
having  abundant  sunlight  in   such   a  way   that   power  de- 
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thought  and  judgment  as  it  itself  has  been  able  to  bring 
to  bear  upon  this  subject,  that  contract  No.  3,  for  the 
construction  of  the  Ashokan  dam,  be  awarded  to  Mac- 
Arthur  Brothers  Company  and  Winston  &  Co.,  at  their 
bid,  which  on  the  assumed  basis  of  quantities  amounts  to 
$12,669,775,  the  committee  having  satisfied  itself  as  to 
the  financial  standing,  knowledge,  experience  and  ability 
of  said  company  to  do  the  work.'* 


HEAVY  COPPER   PIPES. 

As  an  example  of  copper  pipe  work,  the  accompanying 
illustration  is  particularly  interesting,  for  the  pipes  shown 
are  of  very  unusual  weight  and  sizes.  The  two  copper 
pipes  seen  in  fhe  photograph  are  the  main  exhaust  pipes 
of  the  Curtis  turbine  steamship  "Creole"  and  were  made 
at  the  copper  shop  of  the  Fore  River  Shipbuilding  Co., 
at  Quincy,  Mass.,  the  builders  of  the  vessel.  Each  of 
these  pipes  weighs  2,500  lb.  Each  pipe  is  42  in.  in  diam- 
eter, inside  measurement,  and  5/6  in.  in  thickness.  Each 
pipe  was  made  from  sheet  copper  in  four  pieces,  and 
the  skill  used  in  brazing  these  pieces  together  is  shown 
in  the  smoothness  and  shapliness  of  the  pipes,  the  work- 
manship on  which  will  appeal  to  coppersmiths,  who  will 
appreciate  that  the  pipe  is  nearly,  if  not  quite,  the  larg- 
est size  copper  pipe  made  in  this  country  for  marine 
purposes.  The  Fore  River  company  makes  all  kinds  of 
copper  work  and  steel  piping  of  any  shape  or  size  up 
to  300  lb.  pressure  for  power  plants,  distilleries,  brew- 
cries,  and  the  like,  and  with  contracts  ahead  including 
the  building  of  one  of  the  two  great  20,ooo-ton  battle- 
ships for  the  U.  S.  Navy,  to  keep  the  works  busy  for 
three  years,  will  extend  this  branch  of  its  business  and 
give  employment  to  an  additional  number  of  copper- 
smiths. 


veloped   there   may  be  bottled   up   in   the    shape   of  liquid 
air  for  use  anywhere. 

The  novel  apparatus  he  employs  is  merely  a  glorified 
hotbed,  such  as  farmers  use  in  forcing  small  fruits  and 
vegetables.  This  he  calls  a  hot  box  and  one  at  his 
Tacony  property  measures  about  18x60  ft.  It  gives  tem- 
peratures as  high  as  240°  F.  under  favorable  conditions, 
while  it  is  believed  that  300°  and  over  can  be  easily 
reached  in  the  tropics.  It  consists  of  a  flat  box  of  the 
necessary  size  in  which  the  steam  pipes  are  laid,  and 
above  these  pipes  are  two  layers  of  window  glass  with 
an  air  space  of  about  one  inch  between  them.  The  rays 
of  the  sun  pass,  without  obstruction  through  the  glass  to 
the  blackened  iron  pipes,  and  are  converted  into  ordinary 
heat,  which  is  retained  by  the  two  layers  of  glass  and  the 
air  between  them.  This  heat  is  absorbed  in  the  liquid 
contained  in  the  pipes  and  generates  pressure  which  drives 
the  engine.  The  exhaust  is  condensed  to  the  fluid  state 
and  returned  to  the  boiler,  thus  constituting  an  endless 
cycle.  In  this  latitude  ether  is  used  in  the  tubes.  In 
the  tropics  ordinary  water  is  intended  to  be  used  entirely. 

The  first  cost  of  construction  is  no  more  than  that  of 
a  good  modern  steam  plant  of  the  same  power.'  according 
to  Mr.  Shuman's  figures.  It  can  be  made  of  any  size. 
being  capable  of  indefinite  expansion.  The  wear  and  tear 
is  estimated  at  only  about  one-tenth  of  that  of  an  ordinary 
steam-power  plant,  ^ny  ordinary  steam  engineer  can 
run  it  and  the  cost  of  attendance  is  believed  to  be  only  ' 
about  one-tenth  of  that  of  a  modern  steam  plant  The 
cost  of  the  fuel,  of  course,  is  absolutely  nothing. 

For  pumping  water  for  irrigation  purposes  the  solar 
engijje  is  considered  eminently  fitted.  It  will  pump  as 
long  as  the  sun  shines,  and  whatever  water  it  pumps  is 
free,  except  the  lubrication,  the  interest  on  the  investment. 


6o 


aad  Ike  cxtrcaMhr  sii(kt  aitradaacr.  One  lun  on  horse- 
back cooU  MIead  50  soall  pompom  stations,  and  this  is 
eoMidrfrd  the  ideal  oae  of  the  loiar  easiae  at  the  lurt. 
By  Mean*  of  artisiaa  wells  and  solar  engines,  irrigation 
"in  cost  *ery  tittle  indeed. 

Mr.  Sbninaa  beUeres  however,  that  solar  engines  will 
nhiautelx  fomiah  indirectly  much  of  the  mechanical 
power  of  the  world.  By  meana  of  great  solar-power  s<a- 
taowa  located  in  the  tropic*,  he  &gures  that  enormous  quan- 
tities of  liqnefied  air  can  be  produced  at  a  price  evrn 
below  $1  per  ton.  This  liquefied  air  can  be  used  for 
tanning  any  coalinaons  expansion  motor,  such  as  the 
*"■'  engine,  he  states,  and  refers  to  recent  experience 
in  Great  Britain  and  Boston  in  proof  of  this. 

A  triple  effect  from  liqne6ed  air  can  always  be  secured. 
The  solar  engine  first  manufactures  liquefied  air;  this 
''^"'Sed  air  is  put  into  boilers  furnished  with  a  column- 
still  attachment.  The  first  run  of  this  boiler  would  be 
nitrogen.  This  is  direrted  into  gasometers  after  it  has 
passed  throogh  the  engine  and  given  off  its  mechanical 
power,  and  after  it  has  passed  through  brine  tanlcs  and 
gi»eB  off  its  great  cold  to  the  artificial  ice,  and  from  this 
aitrogen  caldnm  cyanamide.  an  artificial  fertiliier,  can 
be  aaade. 

■Tbe  rapid  derelopaient  of  liquefied  air  is  a  happy  co- 
incidence. The  solar  engine,  without  the  liquefied  air, 
can  be  ased  only  for  pumping  water,  owing  to  its  intcr- 
•itteat  power.  The  solar-power  plant  on  exhibition  at 
Tacony  is  the  first  one.  There  have  been  mistakes  made 
in  it  which  can  be  obviated  in  the  second  one.  Wbatevei 
results  it  gives  are  believed  to  be  only  a  small  fraction  of 
what  it  will  give  after  these  chaises  have  been  made. 
As  the  sixe  of  the  soUr-heat  absorber  is  increased  the 
power  generated  grows  in  greater  proportion.  It  was 
never  contemplated  to  use  the  solar  engine  in  Pbiladrl- 
>*»»■  "n**  percentage  of  sunlight  is  too  low,  and  the 
boaidity  too  greet.  This  season,  particulariy,  has  been 
an  exceptionally  bad  one  for  any  son  engine  in  this 
locality. 

The  boaie  of  the  solar-engine.  Mr.  Shuman  states,  will 
be  dry,  intensely  hot  countries  like  Arizoiu  and  Euypl, 
■nd  he  estimates  that  from  every  eight  square  yards  of 
exposed  surface,  one  horsepower  can  be  generated  in 
these  localities. 


PROGRESS  ON  THE  PANAMA  CANAL. 

The  Isthmian  Canal  Commission  has  given  out  the 
following  sutement  regarding  the  condition  of  constnic- 
tioa  work  on  the  Panama  Canal: 

With  the  present  organization  and  the  progress  which 
BOW  is  Bade,  the  canal  can  be  completed  more  rapidly 
than  by  restraining  expenditure  within  the  appropria- 
tions, which  were  made  at  the  last  session  of  Congress 
to  coatinoc  the  work  natil  1908.  The  work  on  the  locks 
aad  dams  on  each  terminus  has  been  opened  and  will 
be  pashed  vigorously  during  the  year,  while  very  little 
was  expended  at  those  places  during  the  fiscal  year 
which  terminated  June  30,   1907. 

The  time  of  completion  of  the  canal  appears  to  depend 
BOW  Bpon  work  at  Gatnn,  rather  than  the  work  of  exca- 
vation, which  has  hitherto  been  generally  taken  as  the 
determining  feature.  The  progress  in  this  direction  has 
been  faster  than  anticipated,  and  the  appropriation  made 
at  the  last  session  of  Congress  would  not  be  sufficient 
to  supply  the  necessary  plant  to  begin  laying  the  con- 
crete in  the  locks  and  dams  during  the  next  fiscal  year, 
alihoogh  progress  already  made  indicates  that  such  a 
b,-r?nn:ne  is  advisable. 

In  order  to  avoid  reducing  the  force  to  keep  within 
the  expenditure  already  authorized  for  this  fiscal  year, 
the  chairman  of  the  commission  has  recommended  to 
the  Secretary  of  War  that  the  work  be  allowed  to  pro- 
ceed aad  that  Congress  be  appealed  to  at  iu  next  ses- 
iioa  10  make  good  any  deficiency  in  the  funds  now 
available.  If  the  foods  reqoested  are  not  provided,  it 
wai,  of  coarse,  be  necessary  to  reduce  the  raU  of  ex- 
"^are  to  keep  within  the  appropriations  on  hand. 
$S.ooo,ooo  in  excess  of  the  appropriations  already 
>  eeold  be  used  to  advantage  in  ptisfaing  forward  the 
work  daring  the  present  year. 


RECLAMATION  OF  THE  JERSEY  MEADOWS 
Dredging  operations  recently  have  been  begun  under 
the  directioo  of  the  United  Sutes  War  Department, 
which,  when  completed,  will  afford  a  waterway  through 
»hi«h  vesaels  of  deep  draft  can  reach  Newark,  N.  J.,  by 
way  of  Ike  Kill  von  KuII,  Newark  Bay,  and  the  Passaic 
River.  The  present  channel,  eleven  miles  long  from 
the  Kin  von  Koll  to  the  Greenwood  Lake  bridge  of  the 
Erie  B.  R.  in  Newark,  is  to  be  increased  in  depth  from 
IS  to  16  ft.  at  low  tide  and  is  to  be  given  an  average 
width  of  joo  ft.  Approximately  4.000,000  cubic  yards 
of  cxcavatiea  win  be  necessary.  The  spoil  will  be  de- 
livered by  the  dredges  to  scows,  from  which  it  will  in 
torn  be  delivered  to  auction  dredges  and  pumped  in 
pipe  lines  onto  the  adjacent  aMadows  in  connection  with 
their  reclamation. 

The  channel  work  of  the  Government  is  supplemented 
by  the  city,  which  has  entered  into  a  $to,ooo  contract  for 
dredging  about  the  docks  and  wharves  near  the  new  dian- 
acL     The  original  depth  of  water  along  these  docks  was 
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8  ft.,  but  deposits  discharged  from  the  city  sewers  have 
reduced  the  depth  to  less  than  6  ft.  The  original  depth 
is  to  be  restored  by  the  cily,  but  if  advantage  is  to  be 
taken  by  the  dock  owners  of  the  full  depth  of  the  new 
channel,  the  docks  will  have  to  be  reconstructed. 

The  project  for  the  reclamation  of  about  4,000  acres 
of  the  Newark,  Hackensack  and  Elizabeth  meadows  has 
been  taken  up  by  the  United  States  Department  of  Agri- 
culture, and  a  preliminary  sur\-cy  party  is  now  in  the 
field. 

The  work  of  the  War  Department  is  under  the  gen- 
eral direction  of  Col.  Daniel  W.  Lockwood,  Corps  of 
Engineers.  U.  S.  .V.  Mr.  M.  R.  Shcrrod,  chief  engineer 
of  the  engineering  department  of  Newark,  is  directing 
the  work  of  the  city  in  connection  with  both  the  channel 
and  reclamation  projects,  and  Mr.  Joseph  O.  Wright,  of 
the  drainage  division  of  the  Department  of  Agriculture, 
is  in  charge  of  the  reclamation  sun'cy.  The  contractor 
for  the  channel  dredging  is  the  Midland  Land  &  Im- 
provement Co.,  and  the  P.  Sanford  Ross  Co.  is  the  con- 
tractor for  the  city's  work. 
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THE  DALLETT  HOSE  COUPLING. 

The  rapidly  increasing  use  of  compressed  air  in  vari- 
ous industries  has  led  to  the  design  of  various  special 
fittings,  particularly  hose  couplings,  for  use  in  connection 
with  pneumatic  tools.  The  accompanying  illustration 
shows  the  general  features  of  such  a  coupling  which  tin 
Thomas  H.  Dallcit  Co.,  of  Philadelphia,  has  placed  on 
the  market  after  four  years  of  experimenting  and  test- 
ing. The  illustration  shows  the  two  halves  of  the 
coupling,  which  are  made  of  hard  bronze,  and  also  the 
gasket.  The  latter  is  of  a  rubber  composition  not  af- 
fected by  oil  or  gasoline,  and  is  held  in  the  female  haff 
of  the  coupling  by  the  flange  around  the  larger  end  fitting 
into  a  recess.  When  the  coupling  is  connected,  the  taper- 
ing end  of  the  gasket  enters  the  conical  opening  in  the 
male  part,  in  which  it  fits  loosely.  When  pressure  comss 
on    the  coupling,   this  tapered  end    of   the    gasket    is    ex- 
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panded  against  the  wall  of  the  conical  opening,  and  as 
soon  as  the  pressure  is  relieved  the  gasket  becomes  loose 
again. 

As  will  be  noted,  the  male  part  of  the  coupling  is  pro- 
vided with  four  locking-lugs,  equally  spaced  around  its 
circumference,  and  when  the  male  and  female  parts  are 
snapped  together,  these  lugs  insure  their  being  held 
squarely,  which  obviates  any  tendency  to  leak. 

To  connect  the  coupling,  simply  press  the  parts  to- 
gether, give  one-eighth  of  a  turn  and  the  locking-ring 
will  spring  into  place.  It  is  then  a  physical  impossibility 
for  it  to  be  pulled  apart  or  accidentally  disconnected. 
When  the  connecton  is  to  be  broken,  press  back  the 
locking-ring  and  give  the  coupling  one-eighth  turn.  The 
locking-ring  is  provided  with  a  milled  ridge  around  its 
circumference  which  affords  a  good  grip  for  pressing  it 
back  when  disconnecting  the  coupling  and  so  stiffens  and 
strengthens  it  that  it  requires  great  abuse  to  bend  it  so 
as  to  impair  the  working  of  the  coupling. 


PROPOSED    FINE     FOR    POLLUTION    OF 
NEW  YORK  HARBOR. 

A  petition  alleging  that  New  York  city  owes  the  State 
over  $44,000,000  in  penalties  for  wholesale  violations  of 
the.  sewer  laws  of  1903,  and  asking  that  the  Attorney 
General  ascertain  to  what  extent  the  city  is  liable,  was 
presented  to  Governor  Hughes  of  New  York  at  Albany 
recently  by  Edward  Hatch,  Jr.,  chairman  of  the  Special 
Committee  on  Pollution  of  the  Merchants'  Association. 
The  petition  is  based  on  Section  75,  Chapter  468,  of  the 
laws  of  1903,  which  reads  in  part: 

"No  .  .  .  municipality,  shall  .  .  .  discharge  or 
cause  to  be  discharged  into  any  of  the  waters  of  this 
State,  unless  the  same  shall  have  been  permitted  by  the 
State  Commissioner  of  Health,  any  sewage  .  .  ,  or 
any  substance,  containing  the  same  in  quantities  injurious 
to  the  public  health,  .  .  .  unless  express  permission 
to  do  so  shall  have  been  first  given  in  writing  by  the 
Suu  Commissioner  of  Health,  as  provided  in  this  article, 
except  as  hereinafter  provided." 

In  Section  79-d  the  penalty  for  failure  to  obtain  such 
permit  to  discharge  sewage  from  any  public  sewer  system 
of  the  Sute  is  $500,  with  a  further  penalty  of  $50  for 
each  day  the  offense  is  maintained.  The  penalty  for 
failure  to  make  a  report  in  the  case  of  sewers  existing 
at  the  time  of  the  act  is  $50. 

The  petition  makes  the  following  charge: 

"According  to  the  information  furnished  by  the  authori- 
ties having  charge  of  the  sewer  systems  in  the  different 
boroughs  there  are  some  624  sewers  which  have  been 
'constructed,  modified  or  extended'  since  the  passage  of 
this  act,  and  all,  it  so  appears,  in  direct  violation  of  the 
provisions  of  the  Public  Health  law.  This  law  is  ap- 
plicable to  the  city  of  Greater  New  York,  if  there  is 
any  validity  in  the  law. 


".According  to  one  interpretation  of  the  law,  which 
does  not  seem  to  be  an  unreasonable  one,  the  city  of 
Greater  New  York  would  appear  to  be  liable  for  penalties 
and  fines  for  the  violation  of  said  law,  to  the  amount  of 
$44,186,735,  divided  among  the  boroughs  as  follows:  Man- 
hattan, $15,156,100;  Brooklyn,  $16,099,510;  Queens,  $4,- 
546,850;  Bronx,  $7,771,875;  Richmond,  $612,400." 
In  speaking  of  the  petition,  Mr,  Hatch  said: 
"The  possible  enormity  of  the  fine  may-  stagger  the  tax- 
payers of  Greater  New  York,  but  there  should  be  no 
question  about  the  collection  of  the  penalty.  An  offense 
against  the  health  law  by  a  corporation  or  municipality 
should  be  dcalth  with  quite  as  severely  as  an  offense 
by  an  individual,  and  with  Governor  Hughes'  distinguished 
ability  to  apprehend  the  violators  of  the  law,  as  he  did 
in  the  insurance  cases,  the  polluters  of  our  rivers  and 
harbor  may  find  themselves  confronted  by  a  serious 
proposition.  That  there  are  methods  for  the  disposal  of 
sewage  and  wastes  is  well  established,  and  many  of  the 
more  advanced  centers  of  population  of  the  old  world 
have  abandoned  the  unsanitary  practice  of  using  the 
streams  and  lakes  as  common  scavengers  and  adopted  some 
method  of  purification  treatment." 


CHANGED     METHODS     OF     MEETING     EX- 
PENSE OF    NEW    YORK   STATE 
HIGHWAYS. 

The  members  of  the  Boards  of  Supervisors  in  New  York 
State  have  recently  received  a  letter  from  State  Engineer 
Skene  explaining  the  new  system  of  assessing  the  cost  of 
State  highway  work.  The  most  important  part  of  the  letter 
is  as  follows; 

Heretofore  the  cost  of  improved  highways  has  been 
divided  as  follows:  State,  50  per  cent.;  county,  .35  per 
cent,  and  town,  15  per  cent.  Under  the  new  amend- 
ment the  proportion  to  be  borne  by  the  county  will  be 
2  per  cent,  of  the  cost  of  the  improvement  for  each 
$1,000  of  assessed  valuation  per  mile  of  highways  within 
the  county,  while  the  proportion  to  be  borne  by  the  town 
will  be  1  per  cent,  of  the  cost  of  the  improvement  for 
each  $1,000  of  assessed  valuation  per  mile  of  highway 
within  the  town. 

The  assessed  valuation  per  mile  is  to  be  determined 
by  dividing  the  total  assessed  valuation  of  the  county  or 
town,  equalized  for  State  purposes,  by  the  total  number 
of  miles  of  highways  in  said  county  or  town,  respectively, 
exclusive  of  cities  and  incorporated  villages.  In  no 
case,  however,  shall  the  county  pay  more  than  35  per 
cent..  Or  the  town  more  than  15  per  cent,  of  the  cost 
of  the  improvement. 

Assuming  that  the  road  to  be  improved  will  cost  $40,- 

000  and  that  the  equalized  assessed  valuation  of  the 
county  is  $11,000,000  and  the  total  miles  of  highways 
within  the  county  is  1,000, 'the  assessed  valuation  per 
mile  is  therefore  $11,000,  and  2  per  cent,  for  each  $1,000 
of  the  $11,000  makes  22  per  cent.  Twenty-two  per  cent, 
of  the  $40,000  is  $8,800  or  the  county's  share. 

Assuming  that  the  assessed  valuation  of  the  town  is 
$400,000  and  the  total  number  of  miles  in  the  town  is 
80,  the  assessed  valuation  per  mile  is  therefore  $5,000,  and 

1  per  cent,  for  each  $1,000  of  the  $5,000  makes  5  per 
cent.  Five  per  cent,  of  the  $40,000  is  $2,000  or  the 
town's  share. 

The  State's  share  is  the  remainder,  $29,200.  Under  the 
former  law  the  State  would  have  paid  50  per  cent.,  or 
$20,000;  the  county,  35  per  cent,  or  $14,000,  and  the 
town,  I5  4>er  cent.,  or  $6,000. 


PERSONAL     NOTES. 

Messrs.  Burns  &  McDonnell,  consulting  engineers,  Kan- 
sas City,  Mo.,  have  removed  their  offices  to  821-23  Scar- 
ritt  Building. 

Messrs.  Walter  H.  Graves,  Fred  S.  Sawyer  and  George 
L.  Sawyer  have  formed  the  Northwestern  Engineering 
Co.,  with  headquarters  at  Seattle,  Wash. 

William  H.  Denyse,  formerly  city  engineer  of  Long 
Branch,  N.  J.,  and  for  many  years  in  private  practice 
there   as   a   civil   engineer,   died,   Aug.   21,    aged   52    years. 

Thomas  Cornish,  a  mining  engineer  well  known  in  the 
West,  and  formerly  manager  of  W.  S.  Stratton's  "Inde- 
liendencc"  mine,  died  suddenly  in  the  Nevada  Death 
V^alley  recently. 

Mr.  John  W.  Alvord,  of  Chicago,  has  been  retained  as 
consulting  engineer  to  investigate  and  report  on  the  de- 
sirability and  cost  of  obtaining  a  supply  of  water  from 
Lake  Michigan  for  Grand   Rapids,  Mich. 

Mr.  R.  V.  Engstrom  has  resigned  as  superintendent 
for  the  Brayton  Engineering  Co.,  St.  Paul,  Minn.,  to 
become  an  instructor  in  the  department  of  theoretical 
and    applied  mechanics   at   the    University   of   Illinois. 

Mr.  P.  P.  Bird,  formerly  steam  engineer  of  the  South 
Chicago  works  of  the  Illinois  Steel  Co.,  has  been  ap- 
pointed smoke  inspector  for  the  city  of  Chicago  under 
the    new    ordinance    which    becomes    effective    Sept.    I. 

Sir  John  Jackson,  the  well-known  British  contractor, 
has  established  a  fund,  yielding  about  $1,000  annually,  at 
Edinburgh  University.  It  is  in  honor  of  the  late  P.  G. 
Tait,  equally  eminent  as  physicist  and  golfer,  and  wilt 
be  used  in  physical  research. 

Mr.  Ralph  Mackenzie,  of  Negaunee,  Mich.,  has  been 
appointed   chief  engineer  of  the   Government's  coal  min- 
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ing  operations  in  the  Philippine  Islands.  A  considerable 
area  is  to  be  explored,  and  it  is  expected  that  several 
mines  will  be  developed.  The  principal  coaling  station 
will  be  on  Batan  Island. 

Dr.  Marshman  Edward  Wadsworth,  head  of  the  School 
of  Mines  at  the  Pennsylvania  State  College,  has  resigned 
to  become  dean  of  the  School  of  Mines  of  the-  Western 
University  of  Pennsylvania,  and  professor  of  geology  and 
metallurgy.  Dr.  Wadsworth  was  State  Geologist  of  Michi- 
gan from  1888  to  1893,  and  has  been  State  Geologist  of 
the    Pennsylvania  Board  of   Agriculture  since    1902. 

The  Bureaus  of  Highways  and  of  Street  Qeanjng  of 
Philadelphia  have  been  consolidated  by  Mayor  Reyburn, 
and  Mr.  William  R.  Benson,  assistant  director  of  public 
works,  has  been  appointed  as  chief  of  the  new  bureau. 
Mr.  William  R.  Knight,  Jr.,  has  been  appointed  to  suc- 
ceed Mr.   Benson  as  assistant  director  of  public  works. 

Dr.  Elwood  Mead,  formerly  State  Engineer  of  Wyom- 
ing, later  professor  of  irrigation  engineering  at  the  Colo- 
rado Agricultural  College,  and  afterwards  chief  of  the 
Bureau  of  Irrigation  of  the  Department  of  Agriculture, 
has  accepted  the  position  of  chief  of  irrigation  investi- 
gations for  Australia  from  the  British  Government,  at  a 
salary  of  $15,000  per  annum.  He  will  leave  for  Australia 
in  about  a  month. 

Galen  W.  Pearsons,  civil  and  mechanical  engineer, 
Kansas  City,  Mo.,  died  recently  at  his  home  in  that  city, 
aged  75  years.  He  was  closely  associated  with  the  con- 
struction of  the  water-works  of  Bangor,  Me.;  Leaven- 
worth, Kan.;  Marshall,  Mo.;  Memphis,  Tenn.,  and  sev- 
eral other  cities.  In  1888  he  was  appointed  assistant  city 
engineer  of  Kansas  City,  and  he  was  connected  with  the 
engineering  department  of  that  city  thereafter  up  to  the 
time    of   his    death. 


BUSINESS     NOTES. 


Mr.J.  C.  Van  Doom  has  been  appointed  northwestern 
sales  agent  of  the  Universal  Portland  Cement  Co.,  with 
offices  in   the   Security   Bank  Building,   Minneapolis. 

Mr.  D.  N.  Carlin,  manager  of  sales  of  the  Thomas 
Carlin's  Sons  Co.,  Allegheny,  Pa.,  has  sailed  for  a  trip 
through   England  and   Germany. 

The  statement  of  earnings  of  the  Chicago  Pneumatic 
Tool  Co.  for  the  half  year  ending  June  30,  1907.  shows 
a  total  profit  of  $507,528.12,  which,  after  deducting  for 
depreciation  and  renewals  of  buildings  and  plant,  and 
developing  and  perfecting  new  tools,  leaves  a  net  profit 
of  $398,894.54.  Out  of  this  sum  the  sinking  fund  re- 
serve and  the  reserve  for  bond  interest  have  been  set 
aside  and  two  quarterly  dividends  paid,  the  remainder, 
$190,818.88,  being  carried  to  the  surplus.  The  latter  now 
amounts   to  $1,069,228.32. 


TRADP    PUBLICATIONS. 

A  small  folder  setting  forth  the  merits  of  the  Buckeye 
blue-printing  machine,  and  giving  a  partial  list  of  its 
users,  is  being  sent  out  by  the  Buckeye  Engine  Co., 
Salem,  O. 

A  handsome  catalogue  enttled  "A  Reading  on  the  Rod," 
issued  by  W.  &  L.  E.  Gurley,  Troy,  N.  Y..  describes  the 
manufacture  and  features  of  their  many  styles  of  leveling 
rods  and  flag  poles.  The  illustrations  are  particularly 
fine  and  make  the  selection  of  a  rod  from  the  catalogue 
easy  by  being  colored  exactly  the  same  as  the  rods  them- ' 
selves.  • 

The  American  Engineering  Co.,  engineers  and  contrac- 
tors. Indianapolis,  Ind.,  have  issued  two  pamphlets  con- 
taining reprints  of  articles  written  by  the  president  of 
the  company,  Mr.  Chas.  N.  Wilson.  The  first  contains 
a  careful  study  of  the  development  and  influence  of  elec- 
tric roads,  which  appeared  in  a  series  of  articles  in  The 
Tradesman,  and  the  second  a  discussion  entitled  "Why 
Forty-Nine  Projected  Electric  Roads  Fail  and  the  Fiftieth 
Succeeds,"  which  was  printed  in  the  Interurban  Railway 
Journal. 

The  Compressol  system  of  foundations  is  described  in 
a  recent  booklet  by  the  Hennebique  Construction  Co., 
U.  S.  representatives  of  the  system.  The  apparatus  for 
doing  the  work  is  illustrated  and  explained,  and  the 
methods  and  advantages  are  fully  set  forth.  Reproduc- 
tions of  photographs  show  foundations  being  constructed 
by  this  system   abroad. 

An  explanation  of  a  system  of  accounting  by  which 
the  details  of  a  foundry  business  can  be  analyzed  carefully 
has  been  written  by  Mr.  William  Francis  Russell  and 
published  by  Gunn,  Richards  &  Co.  The  foundry  busi- 
ness rarely  pays  as  much  profit  as  many  other  industries 
requiring  equal  capital,  and  this  pamphlet  points  out 
some  of  the  reasons  for  such  an  unsatisfactory  condition. 
A  catalogue  from  the  Columbus  Tent  &  Awning  Co., 
Columbus,  0.,  gives  prices  and  dimensions  of  a  great 
variety  of  tents  for  contractors,  camping,  meetings  and 
other  purposes.  Wall  tents,  hip  roof  tents,  compartment 
tents,  shelters,  and  tents  for  the  many  purposes  required 
by  contractors  are  described  and  quotations  attached  for 
various  weights  of  canvas. 

"Some  Information  About  the  Reinforcing  of  Con- 
crete" is  the  title  of  a  small  book  issued  by  the  Inland 


Steel  Co.,  Chicago,  which  contains  much  interesting  ma- 
terial for  engineers,  architects  and  contractors.  There 
are  discussions  of  high-carbon  steel  rods  and  bars,  the 
materials  from  which  they  are  made,  and  mechanical 
bond.  Data  for  estimating  the  cost  of  concrete  rein- 
forcement, and  tables  of  the  sizes  and  weights  of  the 
rods  and  bars  made  by  the  company  are  given  at  the 
end   of  the  book. 

A  new  catalogue  of  the  General  Fireproofing  Co., 
Youngstown,  O..  describes  and  illustrates  in  detail  the 
pin-connected  girder  frame  for  reinforcing  concrete,  and 
contains  half-tone  cuts  of  work  in  which  the  company's 
svstem  is  used.  The  construction  of  the  girder  frame 
and  of  the  materials  used  in  it  are  described  at  consider- 
able length,  so  as  to  make  clear  the  points  claimed  for  it. 
Detail  drawings  pf  typical  centering  for  concrete  build- 
ing construction,  and  descriptions  of  other  concrete  rein- 
forcement, such  as  lug  bars,  expanded  metal,  and  steel 
studding,  occupy  the  back  part  of  the  book. 

The  Corrugated  Culvert  Co.,  Guthrie,  Okla.,  has  sent 
out  a  catalogue  describing  corrugated  metal  culverts  for 
railways  and  roads.  Photographic  illustrations  show 
various  sized  culverts  in  place,  the  covering  over  the 
crown  in  some  cases  being  quite  thin,  indicating  a  greater 
strength  than  is  generally  assumed  for  the  older  types  of 
construction. 

The  latest  catalogue  from  the  Chicago  Bridge  &  Iron 
Works,  Chicago,  is  almost  entirely  devoted  to  a  dis- 
cussion of  water  towers  for  domestic  supply  and  fire 
protection,  and  contains  handly  tables  of  capacities  of 
tanks,  standard  dimensions  of  water  towers,  weights  of 
pipe,  properties  of  fire  nozzles,  and  strengths  of  dif- 
ferent types  of  riveted  joints.  The  book  is  illustrated 
with  interesting  views  of  towers  and  tanks  built  by  the 
company,  the  largest  tower  having  a  capacity  of  i,200,- 
000   gallons. 

Extracts  from  reports  of  tests  on  the  Forbes  system 
of  water  purification  are  scattered  through  the  pages  of 
a  small  pamphlet  which  sets  forth  the  advantages  of  usiiii? 
the  system.  Illustrations  and  prices  of  different  types  of 
sterilizers  take  up  part  of  the  book.  The  apparatus  is 
made  by   the  Forbes   Co.,   Pliiladelphia. 

A  neat  book  of  views  showing  buildings  and  other 
structures  in  which  Red  Ring  brand  cement  has  been 
or  is  'now  being  used,  has  been  sent  out  by  the  St.  Louis 
Portland  Cement  Co.  Specifications  for  granitoid  walks 
by  Mr.  P.  M.  Bruner,  a  pioneer  cement  sidewalk  builder, 
are  given  at  the  end  of  the  book. 

The  New  York  Flexible  Metallic  Hose  &  Tubing  Co., 
has  issued  an  interesting  descriptive  pamphlet  regard- 
ing the  design  of  Nyfiexmet  metallic  hose  and  tubing. 
The  material  consists  of  spirally  twistftd  and  inter- 
locked strips  of  pliable  steel  or  copper,  having  their 
edges  formed  into  lips  which  are  packed  with  asbestos 
or  rubber.  For  special  purposes  such  as  resisting  cor- 
rosion from  moisture  the  hose  is  covered  or  lined  with 
lead.  Besides  the  ordinary  uses  of  flexible  tubing, 
varities  of  Nyflexmet  hose  are  made  for  electric  conduits, 
and   air  brake   and   car*  heating   hose. 

Wunner's  "Bitumen-Emulsion,"  a  German  waterproof- 
ing compound  used  in  making  walls  of  cement,  brick  or 
stone  impervious  to  water,  is  described  in  a  pamphlet 
issued  by  Mr.  Theodore  F.  Koch,  Globe  Building,  St. 
Paul,  Minn.,  selling  agent  for  the  United  States.  The 
compound  is  mixed  with  cement  mortar  or  cement  con- 
crete, which  can  then  be  applied  to  the  walls  or  ma- 
sonry even  with  water  oozing  through.  From  three  to 
six  pounds  of  the  compound  are  used  to  200  pounds 
of  cement  and  sand  for  making  waterproof  mortar,  and 
from  one  and  one-half  to  two  pounds  to  every  too 
pounds  of  cement  in  making  concrete. 

The  claims  of  the  American  System  of  Reinforcing. 
Chicago,  for  concrete  construction  are  briefly  and  clearly 
stated  in  a  recent  pamphlet.  In  addition  to  the  data 
there  are  many  views  of  concrete  structures  using  the 
American  system. 

An  interesting  description  of  the  electrical  equip 
ment  of  the  Bath  Portland  Cement  Co.,  Bath,  Pa.,  has 
been  issued  by  the  Westinghouse  Electric  &  Mfg.  Co., 
who  furnished  the  electrical  apparatus.  The  individual 
drive  system,  using  induction  motors,  is  installed 
throughout. 

Pneumatic  hammers  and  riveters  of  a  variety  of 
forms  are  described  in  a  pamphlet  from  the  Dayton 
Pneumatic  Tool  Co.,  Dayton,  O.,  and  some  suggestions 
added  regarding  their  use  and  care.  Pneumatic  sand 
rammers  for  use  in  foundries  and  for  tamping  con- 
crete or  clay,  pneumatic  wood-boring  drills,  stay-bolt 
clippers,  cylinder  hoists,  and  compressors  also  receive 
attention.  Tables  of  loss  in  transmitting  air  and  flow 
through  orifices  are   printed  at  the  end  of   the  book. 

The  Stewart  Iron  Works  Co.,  Cincinnati,  0.,  is  get- 
ting out  a  new  set  of  catalogues  of  iron  fences,  gates, 
fountains,  stable  fittings  and  iron  reservoir  vases,  that 
describe   fully  these  various  products. 

Kolesch  &  Co.,  130  Fulton  St.,  New  York,  manu- 
facturers of  engineers'  and  architects'  supplies,  have 
put  on  the  market  a  circular  slide  rule  for  figuring  the 
strength  of  gear  teeth,  according  to  the  formula  de- 
rived   by    Mr,    Wilfred    Lewis.      All    the    variables    are 


used  on  the  rule,  and  the  solution  thus  becomes  a 
mechanical    one. 

Rockwell  rod  and  bolt  heating  furnaces  are  described 
in  circulars  recently  issued  by  the  Rockwell  Engineer- 
ing Co.,  New  York.  These  furnaces  are  operated  with 
oil  or  gas  fuel  and  their  principal  dimensions  for  all 
standard   designs   are   listed. 

A  pamphlet  describing  the  Agrippa  chain  pipe 
wrenches  calls  attention  to  the  facts  that  they  are  of 
all  wrought-steel  construction,  drop  forged,  with  saw- 
tempered  jaws,  permanently  fastened  in  a  milled  pocket 
in  the  handle,  that  the  chain  is  of  extra  length,  and 
swings  from  ctrnter  so  that  it  can  be  used  on  either 
side  at  will,  and  that  all  parts  are  interchangeable.  The 
wrenches  are  made  by  the  J.  H.  Williams  Co.,  Brook- 
lyn, N.   Y. 

Keystone  plumbing  pipe  covering,  a  new  covering  for 
hot  and  cold  water  pipes,  is  described  in  a  pamphlet 
recently  issued  by  the  H.  W.  Johns-Manville  Co.,  New 
York.  It  is  made  in  two  forms;  style  A,  which  is  lined 
with  asbestos  for  covering  hot-water  service  or  heating 
•  pipes  to  prevent  radiation,  and  style  B,  which  is  lined 
with  waterproof  paper,  for  covering  cold-water  pipes  to 
prevent  freezing  in  winter,  or  to  prevent  condensation 
and  dripping  of  moisture  from  the  cool  pipes  in  sum- 
mer time.  The  covering  is  supplied  in  3  ft.  lengths, 
canvassed  and  with  lacing  wire  so  that  its  application 
or  removal  is  a  simple  matter. 

A  catalogue  of  standard  gears  has  been  issued  by  the 
Boston  Gear  Works,  Norfolk  Downs,  Mass.,  which  lists 
a  great  variety  of  gears,  pinions  and  racks  that  may 
be  ordered  from  stock,  in  steel,  cast  iron  and  brass. 
The  extensive  facilities  of  this  company  for  molding  or 
cutting  gears  to  order  on  short  notice  are  referred  to, 
and  detailed  instructions  are  given  for  ordering  stand- 
ard or  special  gears  and  pinions  with  exactness  on  em- 
ergency orders.  In  addition  to  the  above,  an  extensive 
line  of  small  grooved  pulleys,  star  escape  wheels,  brass 
ratchets  and  pawls,  clutches  and  sprocket  chains  of  all 
types  arc  kept  in  stock  and  are  listed. 

Part  4  of  the  Trussed  Concrete  Steel  Co.'s  series  of 
bulletins  on  reinforced  concrete,  treats  of  hotels,  resi- 
dences and  apartment  houses,  and  discusses  the  speed 
of  erection,  noiseless  construction,  sound-proof,  dust- 
proof,  fire-proof  and  sanitary  qualities,  and  adaptability 
to  architectural  decoration  claimed  for  reinforced  con- 
crete buildings.  Among  the  buildings  described  are  the 
Marlborough-Blenheim  Hotel  and  the  Traymore  Hotel, 
Atlantic  .City,  and  the  Hotel  Pontchartrain,  Detroit,  in 
which  the  Kahn  system  of  reinforced  concrete  is  used. 

A  description  of  the  La  Chatelier  pyrometer  for  de- 
termining temperatures  up  to  2.920  degrees  Fahr.,  has 
been  issued  by  Charles  Engelhard,  U.  S.  representative, 
41  Cortlandt  St.,  New  York.  The  instrument  is  now 
employed  in  gas,  chemical,  pottery,  steel,  iron  and  other 
industries  in  which  high  temperatures  are  used.  Num- 
erous commendatory  letters  and  interesting  data  on  the 
melting  points  of  metals  and  fusible  alloys,  tempera- 
tures of  furnaces  used  in  various  industries,  and  tem- 
pering occupy  a  considerable  portion  of  the  book. 

The  National  Interlocking  Steel  Sheeting  Co.,  Chi- 
cago, has  sent  out  a  small  folder  dealing  with  the  style 
P  lock  for  interlocking  standard  channels  without  the 
use  of  bolts  or  rivets. 

A  late  Tarvia  bulletin  from  the  Barrett  Manufacturing: 
Co.  gives  numerous  photographs  of  macadam  roads  in 
Chicago  and  in  cities  in  the  East  which  have  been  tar- 
viated.  Some  interesting  views  show  two  sections  of 
the  same  road,  a  treated  and  an  untreated  section. 

A  spring  lock  joint  for  steel  sheet  piles  is  the  sub- 
ject lof  a  booklet  issued  by  the  Ransome  Concrete  Ma- 
chinery Co.  The  joint  consists  of  two  steel  springs, 
riveted  to  the  piles,  which  engage  each  other  concentri- 
cally forming  a  tight  and  rigid  connection.  The  appli- 
cations of  the  joint  to  piles  made  of  plain  flat  plates, 
and  to  reinforced,  channel,  segmental,  corrugated  and 
corner  piles  are  shown.  Temporary  reinforcement  for 
driving  very  thin  piles  Of  driving  in  hard  ground,  con- 
sisting of  channels  fastened  to  the  pile  by  removable 
bolts,  clamps  and  a  driving  shoe,  is  also  shown. 

Austin  Pioneer  dump  wagons  are  fully  described  in  a 
recent  catalogue  of  the  Austin  Manufacturing  Co.,  Chi- 
cago. The  steel  axle  wagon  has  a  capacity  of  ii/^  cu. 
yds.,  the  wood  axle  wagon,  2  cu.  yds.,  and  the  munici- 
pal wagon,  2i^  cu.  yds.  Special  emphasis  is  laid  on 
the   hanging   of  the  bottom   boards. 

The  Ferro-Concrete  Construction  Co.,  Cincinnati,  0., 
has  issued  Bulletin  F-31,  giving  views  of  buildings,  foun- 
dations retaining  walls,  tanks  and  chimneys  constructed 
by   them. 

Thomas  C.  Farfell,  Washington,  N.  J.,  manufacturer 
and  patentee  of  combined  box-cap  and  shoe-plank  hold- 
ers for  molds  for  concrete  construction,  has  sent  out 
a  comprehensive  catalogue  showing  applications  of  the 
appliance  to  a  great  variety  of  work.  The  plank  holders 
consist  of  metal  pieces  with  vertical  sides  connected  by 
a  horizontal  web  in  the  form  of  an  extended  H.  Two 
of  these  holders  are  used  to  a  set,  one  on  each  face 
of  the  wall,  and  are  connected  by  a  bolt  passing  through 
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Ike  vaU.  Ordansr;  pluik  arc  inserted  into  the  holder*. 
•ad  6»  not  r«v*'e  aay  carpenter  work  other  than  saw- 
iii(  le  the  piaper  kTClL  One  of  the  adrantaget  claimed 
for  tke  hoMff*  la  thai  they  (arc  ikilled  labor,  the  car- 
ycMer  cad  Coi««m3nt  work  bein(  reduced  to  a  mini- 
■■■.  Ancle,  T-ahaped.  Y.«haped  and  curved  lecliona 
nc  aade  for  i,  iji  wd  *-in.  piank. 

BaDrliM  iintly  twytd  ty  the  General  Electric  Co., 
Schenecladr.  diacribt  •■  ia^vred  line  of  circuit  break- 
ers for  aie  with  eledric  railway  equipments  up  to  300 
h.-p.:  auxiliary  cootaclor  cqnipments  for  cylinder  con- 
trollers for  eperatinc  drcuit-breik  contactors  on  lar(e 
CVS;  standard  isolated  plant  switchboards  with  fuses; 
ThOflMoa  incU*cd<oil  portable  indicating  instruments, 
aad  Ike  G.  E.  Soor  outlet  boxes  for  interior  conduit 
virinc  systeana  in  buildings. 

Forged  and  rolled  steel  pipe  flanges  are  listed  in  a 
btge  and  well  illastratcd  catalogue  recently  published 
by  dM  AawrkaB  Spiral  Pipe  Works,  Chicago,  III.  This 
cwp— y  ■nhcs  a  specialty  at  its  large  new  plant  of 
p4pe  Singes  for  all  types  of  pipe  joints,  including  lap 
ioiats  aad  welded  fhagcs,  and  also  of  boiler  and  tank 
Baagts  aad  drop  forgings  of  all  classes.  A  feature  of 
Cke  catalocoe  is  foU-sixe  illnstrations  of  cross-scctiaos 
throogh  oac  side  of  every  standard  form  of  flange  made. 

Aa  iaieiesting  treatise  upon  the  gas  engine  is  em- 
bodied  ia  the  catalogue  recently  prepared  by  the  Weber 
Gas  Eagiae  Co.,  Kansas  City,  Mo.  Much  that  is  of 
iaUicst  to  power  users  is  presented,  including  a  com- 
pafiaoa  of  costs  of  fuels  for  steam,  oil  and  gas  engines 
aid  of  current  for  electric  motors  for  power  develop- 
tnt.  The  details  of  both  the  Weber  multi<ylinder  gas 
I'  rig^'i  ■  aad  tbe  Weber  suction  gas  producer  are  fully 
described,  special  effort  having  been  made  to  call  at- 
leaiioa  to  the  methods  of  construction  used  in  the  en- 
gines, aad  provisioas  oudc  for  facilitatiag  their  care 
aad  mainteaance. 


OOIM-TRAOT'INO      N I 

OF    SPECIAL     INTEREST    TO 

CONTRACTORS,  BUILDERS.  ENGINEERS 

AND  MANUFACTURERS 

ENCINCERINC    AND    BUILDING  SUPPLIES 

WATER. 

Xotes   Arranged    Alphabetically   by   States. 

Alabama  City,  Ala. — .\  franchise  is  reported  to  have 
been  granted  R.  A.  Mitchell  to  furnish  city  with  water 
for  domestic  purposes.  It  is  proposed  to  construct  plant 
at  once,  and  Thornton  Springs,  near  Gadsden,  is  to  be 
used  as  a  source  of  supply. 

Liltlf  Rock  Ark. — The  Home  Water  Co.  is  reported 
to  have  decided  to  expend  about  $400,000  in  improve- 
ments, including  the  extension  of  water  mains  to  Pulaski 
Heights. 

Etna  Milts,  Cal.—Stc  "Power  Plants,  Gas  and  Elec- 
tricity.** 

'Son  Ditto.  Cat. — ^The  Southern  California  Mountain 
Water  Co.,  which  furnishes  the  supply  for  San  Diego 
and  Coronado,  is  reported  to  have  on  Aug.  15  awarded 
contracts  for  improvement  of  the  svstem  to  Root.  Shcrer 
&  Co.,  of  Los  Angeles,  for  about  $150,000. 

Monterey,  Co/.^The  Monterey  County  Water  Co.  is 
reported  incorporated  with  a  capital  of  $2,000,000,  and 
principal  office  in  San  Francisco.  Directors:  Chas.  E. 
Green,  II.  G.  Piatt,  A.  D.  Shepard  and  others. 

Los  Angeles,  Cal. — Bids  will  be  received  by  the  Bd.  of 
Water  Comrs.  (Wm.  MulhoUand,  Supt),  until  Sept.  30 
for  s  water  tube  boilers  of  300  h.-p.  ea.  and  one  7,000,000 
gaL  crosSHTompound  pumping  engine;  also  same  time  and 
place  for  6,000  tons  of  standard  nub  and  spigot  c.  i.  water 
pipe,  as  advertised  in  The  Engineering  Record.  F.  J. 
Fischer,  Chief  Mechanical  Engr. 

Canon  City,  Colo. — Bids  will  be  received  until  Sep- 
tember 20  by  the  Cit^  Clk.  for  furnishing  material  and 
constructing  an  additional  system  of  w^cr  works,  con- 
sisting of  a  reservoir,  located  at  and  near  Cottonwood 
Creek,  and  a  pipe  line  connecting  said  reservoir  with 
the  present  city  water  main.  Probable  cost  of  work, 
$400,000.     A.  H.   Seely,   Mayor. 


New  York,  N  Y. — Bids  will  be  received  until  Sept.  g 
by  the  Bd.  of  llealth  (Thos.  Darling,  M.  D.,  Pres.)  for 
furnishing  and  delivering  as  required,  lumber,  timber, 
pipe,  fittings,  stop  cocks,  valves  and  miscellaneous 
plumbers'  and  sleamfittcrs'  supplies-  to  the  Hospitals  of 
the  Dcpt.  of  Health  in  the  various  E'oroughs  of  the 
City   of    New    York,   during   year    1907. 

*The  contract  for  the  construction  of  main  dams  for 
Ashokan  reservoir  near  Brown  Station  in  the  towns  of 
Olive  'and  Marbletown,  Ulster  County  (bids  opened  Aug. 
6  by  the  Bd.  of  Water  Supply  of  N.  Y,  City)  has  been 
awarded  to  Mac.Arthur  Bros.  Co.  &  Winston  Co.,  of 
N.  Y.  City,  for  $12,669,775.  _  For  detailed  list  of  bids 
received  for  this  work  sec  issue  of  The  Engineering 
Record  of   Aug.    10. 

Buffalo,  N.  Y. — Bids  will  be  received  until  Sept.  10 
by  the  Dent.  Public  Works  (F.  G.  Ward,  Comr.),  for  2 
vertical  triplex  boiler  feed  pumps  and  feed  water  heater 
for  the  Pumping  Station  Bureau  Water. 

Casselton,  N.  D. — We  are  informed  that  it  is  pro- 
posed to  construct  water  works  and  a  sewerage  system. 
No  definite  action  will  be  taken  until  a  well  has  been 
sunk.     Engineer,  C.  A.  Hopeman,  of  Moorhead,  Minn. 

Mandan,  N.  D. — F.  H.  Michaels,  of  Mansfield,  O.,  is 
reported  interested  in  the  construction  of  water  works  at 
Mandan. 

CfncirtMa*!,  O. — Engineer  Kisinger  !s  reported  to  have 
completed  specifications  for  water  meters  required  fo> 
remainder  of  this  year.  The  city  is  reported  to  have 
an  appropriation  of  $13,000  for  the  purchase  of  meters. 

Cleveland,  O.— It  is  reported  that  work  will  soon  begin 
on  the  construction  of  the  west-side  water  works  tunnel, 
to  cost  about  $600,000.  Chas.  F.  Schultz,  Ch.  Engr.,  Water 
Works  Dept. 

BcUevuc.  O. — Bids  will  be  received  until  Sept.  5  by  the 
Bd.  Pub.  Service  (W.  H.  Erdick,  Clk.),  for  constructing 
reinforced  concrete  walls  around  water  works  storage 
reservoirs.     John  C.  Overmeyer,   Engr.,  Fremont. 

Leesburg,  O. — It  is  stated  that  bids  will  be  received 
by  the  Bd.  of  Pub.  Affairs  (W.  H.  Mason,  Qk.)  until 
September  5,  for  constructing  portion  of  water  works. 

'Philadelphia,  Pa.— The  Millard  Constr.  Co.,  of  which 
Senator  J.  P.  McNichol  is  one  of  the  principal  members, 
was  awarded  contract  on  Aug.  24  for  the  completion  of 
the   Torresdale   filter  plant,    for   $1,156,410. 


'SfriufStld,  Hast. — Tbe  following  are  the  bids  opened  t>y  ^*  Bd.   of  Water  Comrs.  on   Aug.    21,    for  work   included    under   Contract  No.   i, 
Sirer   Water   Supply    (Elbert    E.    Lochridge,  Ch.  Engr.:  (a)  Culgin-Pace  Contr.  Co.,  1761  Carter  Ave.,  New  York,  N.  Y.  (awarded  contract);    (6) 

Boston:    (c)   S.    Y.  Continental  Jewell    Filtration   Co..  New   York,   N.   Y.;   (d)   Patk.  McGovern.   Boston;    (e)   Hugh  Nawn   Contr.  Co.,  Boston;   (f) 

N.  Y.;   (g»  H.  E.   Heningham,  Thos.  A.  Clark  and  Ellis  H.  Baillie,  New  York,   N.  Y.;    (*)   Jules  Brenchard   Constr.  Co.,  Yonkers,  N.    Y.;    (■) 
York.  K.  Y.:   (J)    Daniel  O'Connel  &   Sons,   Holyoke;  (»)  Winston  &  Co.,  Katonah,  N.  Y. 

•o                       b                    c  d                    e  f  g  h 

Kcpaifiag  and  building  road   (lump  sum) $10,000.00       $20,000.00      $8,500.00  $19,500.00     $10,000.00  $10,000.00  $31,898.00  $4,000.00 

I a.aea  ca.  yds.  earth  excavation  at  Peterson's...              .75                     .75                '-oo  -^S                '-oo  '-So  i.oo  j.50 

a,5oo  ca.  yds.  earth  excavation  in  gorge .50                   1.50                i.to  i.oo                1.40  2.50  2.50  2.00 

a.500  en.  yds.  rock  excavation 1.20                 3.50              2.40  3.50               4.00  4.00  3.00  4.00 

s.ooa  ca.  yds.  excavation  below  grade 7.50                  4.00               2.70  5.00                5.00  5.00  3.00  6.00 

Care  of  water  daring  coastiuction   (lump  sum).  15,000.00         10,000.00        7,500.00  iS,ooo.oo         5,000.00  7,500.00  12,100.00  12,000.00 

9.S00  ca.  yds.  cydopcaa  mssonry  in  dam 8.00                 7.00              7.70  6.00               6.25  7.00  5.00  9.00 

300  ca.  yds.  coacretc  nasonry 1.            7.00                 10.00              15.00  10.00              12.00  30.00  12.00  10.00 

aoo  ca.  yda.  rabble  masonry 4.50                 4.5a              4.50  4.00               6.00  5.00  4.00  4.00 

4.530  Ua.   ft.   taanel 29.00                32.00             3514  36.00              39.00  33.00  38.58  3950 

1 10  tons  hauling  pipes,  gates,  etc 5.00                   3.00               6.00  14.00                3.00  12.00  4.00  5.00 

Placiag  aad  refillinft  about  steel  pipe  (lump  sum) .        800.00            1,200.00         1,800.00  1,200.00         1,400.00  3,000.00  2,250.00  4,000.00 

steel  reinforcing .06                     .15                 .055  .04                 .06  .10  .05  .10 

(laaip  soai) •...•••. 4.000.00            5,000.00         2,000.00  3,500.00         1,500.00  2,500.00  1,934.00  3,000.00 

Total  $269,870          $283,640       $285,169  $294,770       $295,475  $296,060  $207,789  $338,285 


Intake  Dam  and  Tunnel,  Little 
Bruno  &  Pettitte,  23  Court  St., 
T.   A.   Gillespie  Co.,   New  York, 

MacArthur    Bros.    &    Co.,    New 
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$341,120         $355,990         $356,000 


Taeoriy  turbiac  paraps  are  described  in  a  series  of 
p— fUeti  pabUsbed  by  the  Tacony  Iron  Co.,  Pbil- 
aJclphia.  Pa.  TUs  company  T%  building  four  types, 
three  of  which  nsbrsCT*  single  and  multi-stage  turbine 
yaaps,  and  the  other  special  sewage  pumps.  The  dif- 
fcrcat  standard  designs  caaUe  a  unit  to  be  selected, 
will  operate  most  eCciently  with  the  varying 
lifts  that  may  be  encountered.  Special 
cqnipments  are  nade,  consisting  of 
oaips  for  snlmergencc  in  the  pits,  and 
driven   by  dircd^onaected  motors  outside. 

What  caa  hsppea  when  a  steam  main  bursts  or  a 
filtiac  oa  tbe  line  breaks,  or  one  boiler  of  a  battery 
gives  sray,  is  vividly  told  in  a  pamphlet  issued  by  the 
Lacoada  M^  Co.,  Springfleld,  C,  describing  the  La- 
■tic  boiler  cut-off  valve.  The  pamphlet  also 
pcrs  from  smmonis  explosions  snd  the 
•sy  im  which  the  cat-off  vslve  may  be  tised  to  stop  the 
ttm.  A  aambcr  of  lots  are  described  to  show  tbe  cer- 
Waty  with  which  dris  type  of  sutomatic  valve  operates  in 
case  of  see  Ids  Hi  sad  the  valve  is  illustrated  in  detail  and 
lis  x'lka  cayiMaca. 

Locfca  regalatari  are  described  in  an  attractive  cata- 
logne  rtceatfy  prepared  by  the  Locke  Regulator  Co., 
Saleak  Mass.  The  interesting  history  of  the  Locke 
rcgalstor.  now  a  wcO-kaowa  feature  of  power  plant 
tqulpaitui,  is  "■■'""*''.  aad  the  latest  improvements  de- 
•crihcd.  The  saryiag  designs  of  rcgulstors  sre  ex- 
pUasd,  as  are  alse-thc  extiasive  vsricty  of  stesm  sppli- 
aacci  —a ■fsfliiwl,  ifhaWnt  prcssate  rcdodag  valves, 
taafc  valves,  paay  goisiaeri,  Mcaa  ferspc,  sirtoastic  oon- 
stof  valve*  laA  tUSttr  special  vahre  aad   control 


is  discaasni  in  s  pamphlet  just 
hy  Jaaacs  Ben*  *  Co.,  New  Yoric,  descrip- 
tifo  of  the  Blschbuin-Saith  feed-wster  Alter  snd  grease 
TUs  filUr  is  dfslgned  for  the  removsl  of 
orgMrfc  anttsr,  grease,  oil  sod  other  impuri- 
itics  from  holler  feed  srslcr,  or  for  genersl  wster  fikra- 
lioa  for  iodaMrial  parposes.  Its  constnictian  sad  mode 
of  oycfsljea  sre  rrttMnfi  aad  the  sdvsatages  derived 
iH  ase  referred  la.  indadlag  the  wHIitatioa  of 
frees  h« sling  sisteias  sad  eoadeesers  wUh 
eslirs  freedom  from  oil  aad  gresse. 


Johnstown,  Colo. — The  citizens  are  reported  to  be 
considering  the  question  of  issuing  $20,000  bonds  for 
water   works. 

Vnionville,.  Conn. — The  Unionville  Water  Co.  is  re- 
ported to  be  considering  the  construction  of  a  storage 
reservoir,  or  the  securing  of  an  additional  water  supply 
from   Btirlington. 

'Vimna,  Ga. — A  contract  has  been  let  to  Walton  & 
Wagner,  of.  Atlanta,  Ga.,  for  the  construction  of  water 
works,  consisting  of  about  2'/ii  miles  of  6  to  10  in.  mains, 
pump,  boiler  and  reservoir  for  $16,100.  The  contract  for 
the  tower  and  tank,  artesian  well  and  power  house  has 
not  yet  been  let.     Arthur  Pew,  Engr.,  Atlanta, 

Pavo,  Ga. — The  citizens  are  reported  to  have  voted  to 
issue  bonds  for  water  works. 

Atlanta,  Go. — The  Council  is  reported  to  have  on  Aug. 
19  rejected  previous  bids  received  for  the  purchase  of 
pumpr 

Shelley,  Idaho. — Fred  C-  Michelson,  City  Clk-,  writes 
that  the  proposed  water  works  will  cost  about  $6,500. 

Concordia.  Kan. — Bums  &  McDonnell,  Dwight  Bldg., 
Kansas  City.  Mo.,  has  been  selected  to  prepare  plans 
and  specifications  for  remodeling  the  water  i#orks  at 
Concordia. 

yernon  Center,  Minn. — The  citizens  are  rcoprted  to 
have  voted  ..ug.  31  to  issue  $8,000  bonds  for  the  con- 
struction  of  water  works.  An  engine,  water  tank  and 
mains  will  be  installed. 

BrookHeld,  Mo. — The  citizens  are  reported  to  have 
voted  to  issue  $12,000  bonds  for  the  construction  of 
water  works. 

Hebron,  Neb. — A.  A.  Aebl,  City  Clerk,  writes  that 
it  is  proposed  to  remove  pumping  station  to  better  loca- 
tion, if  water  supply  can  be  had-  Will  need  new  pump 
and  engine  if  bonds  carry. 

Franklin,  Neb.— J.  A.  Dickey,  Cit;y  Clk.,  writes  that 
the  citizens  on  August  26  voted  to  issue  $17,000  bonds 
for  the  construction  of  water  works. 

Verona,  N.  /.—The  Water  Com.  (Wm.  A.  Smith, 
Cbmt).),  is  stated  to  have  completed  its  report  on  the 
construction  of  wafer  works,  which  it  estimates  at 
$55,639- 

Catenovia,  N  Y.—U  is  stated  that  bids  will  be  received 
until  .Sept.  4  by  the  Bd.  Water  Comrs.  ((5co.  W.  Salis- 
bury, Cbmn.)  for  furnishing  and  laying  5,433  ft.  4-in. 
c.  i.  pipe,  10  hydrants,  2,700  lbs.  lead,  etc. 

Ft.  H.  O.  Wright.  N.  K.— Bids  Will  be  received 
until  Sept.  16  by  Wm.  E.  Horton,  Onstr.  Q.  M.,  U.  S. 
A.,  New  l.ondon.  Conn.,  for  furnishing  and  installing 
about  i,sso  ft.  4-in.  pipe,  as  extension  to  water  system  at 
Ft.  H.  G.  Wright,  N.  Y. 


Bids  will  be  received  until  Sept.  17  by  Geo.  R. 
Stearns.  Dir.  Dept.  Pub.  Wks.,  Philadelphia,  Pa.,  for  the 
3d  St.  Pipe  extension  as  per  contract  No.   131. 

'Pawtucket,  R.  /.— Wm.  H.  Barclay,  Comr.  of  Pub. 
Wks.,  writes  that  the  contract  for  constructing  pumping 
station  for  water  works  (bids  opened  Aug.  15)  has  been 
awarded  to  Willmarth  &  Mackillop,  of  Pawtucket;  cost 
reported  to  be  about  $42,120. 

'Bonesteel,  S.  D.—M.  P.  Dowling,  Town  Clk.,  writes 
that  the  contract  for  constructing  water  works  (bids 
onened  Aug.  20).  has  been  awarded  to  C.  E.  Haakin- 
spn,  of  Sioux  City,  la.,  for  $16,000. 

Chattanooga,  Tenn. — Mayor  W.  L.  Frierson  approved 
the  ordinance  authorizing  the  issue  of  $900,000  bonds  for 
purchase  or  construction  of  municipal  water  works.  The 
ordinance  also  provides  for  preliminary  steps  to  be  taken 
looking  to  an  expert  valuation  of  the  present  plant  and 
the  o-ening  of  negotiations  with  the  City  Water  Co. 
for  a  purchase. 

Lawrenceburg,  rcnii.— See  "Power  Plants,  Gas  and 
Electricity." 

Waco,  Tex.— It  is  reported  that  the  Water  Comn.  has 
purchased  property  in  East  Waco,  and  the  tubular  well 
system,  which  is  used  in  connection  with  the  artesian 
supply  IS  to  be  enlarged. 

Royse  City,  Tex. — The  Council  is  reported  to  be  con. 
sidering  the  question  of  constructing  water  works. 

Lind,  Wash. — The  citizens  are  reported  to  have  voted 
to  issue  $23,000  bonds  for  the  purchase  of  the  water 
works.  The  system  will  probably  be  extended  and  im- 
proved. 

Linden,  If  is. — II.  F.  Trcloor,  Village  Clk^,  writes  that 
Geo.  Harrop,  of  South  Bend,  Ind.,  is  preparing  plans 
for  water  works,  to  cost  about  $8,000. 

Thermopolis,  Wyo.—Fred.  C.  Hank,  City  Clk.,  writes 
that  bids  will  probably  be  called  for  about  Nov.  i  for 
water  works,  to  cost  about  $50,000.  Engineer,  J.  B. 
Chessington,  of  Thermopolis. 

Hamilton,  Ont. — At  a  meeting  of  Fire  and  Water 
Com.  on  Aug.  21  recommendation  of  sub-committee,  with 
reference  to  purchase  of  electric  pumps,  was  adopted, 
and  Council  will  be  asked  to  submit  by-law  to  rate- 
payers sanctioning  purchase  of  electric  pumps  of  suffi- 
cient capacity   to  supply  city   with  water. 

Ottawa,  Ont. — The  City  Engr.  is  reported  to  be  prepar- 
ing plans  fora  new  reservoir  to  be  located  in  the  newly 
annexed  portion  of  city,  known  as  Bayswater;  it  will 
cost  about  $150,000, 


'lltmi   marted   thus   t*"*    Ihe   names   of  parties   awarded   centraett. 
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sewerage  and  sewage  disposal. 

Notes    Arranged    Alphabetically    by    States. 

r^*^°^T^^'  ^rt.— Louis  Bauerlein,  Secy.  Comrs.  Improv. 
iJist.  No.  2,  writes  that  the  contract  for  constructing 
about  12,000  ft.  sewers  (bids  opened  Aug.  15)  has  been 
awarded  to  Pormey  Paving  &  Constr.  Co.,  Helena,  Ark., 
for  $6,260. 

*F^pie^iii^>  Ark.— Kids  were  opened  on  Aug.  22  by 
the  Bd  Improv..  Sewer  Dist.  No.  i  (I.  G.  Combs, 
Ciimn  )  for  furnishing  material  and  constructing  a  sys- 
tem of  sewers.  (Burns  &  McDonnell,  Engrs.,  709  Dwight 
i>ide'.,  Kansas  City,  Mo.),  and  the  contract  for  same 
was  awarded  to  Clmton  W.  Watson  &  Co.,  of  St.  Louis. 
Mo.,  at  the  following  bid:  Excav.,  under  4  ft.,  15  cts. 
per  cu  yd.;  excav.,  4  to  6  ft.,  22  cts.;  excav.,  6  to  8  ft, 
28  cts.;  excav.,  over  8  ft.,  45  cts.;  rock  excav.,  $2.50; 
macadam,  14  cts.  per  lin.  ft.;  8-in.  vit.  pipe.  22  cts.-  10- 
in.,  29  cts.;  12-in..  44  cts.;  15-in.,  60  cts.;  i8-in.,  90  cts.; 
8-in.  c.  1.  pipe,  $1.10;  lo-in.,  $1.^0;  12-in.,  $2;  i6-in., 
$3;  6-in.  on  8-in.  Ys.  ea.  65  cts.;  6-in  on  to-in.  Ys,  $1; 
6-m.  on  12-in.  Ys,  Si. 50;  manholes,  ea.,  $32;  extra  con- 
crete, per  cu.  yd.,  $7-  septic  tank,  ea.,  $3,000;  filters,  ea., 
$1,500;  excav.  tank  and  filters,  50  cts.;  special  bridges. 
$200;  total  cost  £71,377.  Totals  of  other  bids  received 
were:  Mcllroy,  Reese  &  Co.,  Fayette^'ille,  $83,7^0;  Wm. 
F.  Hall.  Qinton,  Mo..  $74,469  and  J.  O.  Severens, 
Guthrie,    Okla.,   $71,377. 

Fairfield,  Cal.—The  Town  Clerk  writes  that  bids  will 
be  received  on  Sept.  30  for  the  construction  of  sewerage 
system,  to  cast  about  $20,000. 

Willoivs  Ca/.— The  City  Trus.  are  reported  to  be  con- 
sidering the  question   of  constructing  a   sewerage   system. 

Etna  Mills,  Cal.—Ste  "Power  Plants,  Gas  and  Elec- 
tricity." 

*Lincoln,  Cal. — Daowing  &-  Sons,  of  Palo  Alto,  are 
reported  to  have  secured  the  contract  for  constructing 
sewer  system  for  $17,342. 

Alton,  III. — An  ordinance  will  nrobably  be  introduced 
at  the  October  meeting  of  th^  Bd.  of  Local  Improv.. 
looking  to  the  construction  of  a  trunk  sewer  to  cost 
about  $140,000.  Edmond  -Beall,  Mayor;  Geo.  Gray,  City 
Clk. 

Sprinfcfield,  III. — The  City  Council  is  reported  to  be 
considering  the  construction  of  a  sewer  to  supply  drain- 
age for  the  southeastern  portion  of  city.  Frank  Hamil- 
ton,  City  Engr. 

Great  Lakes,  North  Chicago,  III.— The  following  are  the 
bids  opened  at  the  office  of  the  Bureau  fo  Navigation, 
Navy  Dept.,  Washington,  D.  C...  on  Aug.  21,  for  laying 
sewers  and  drains  at  the  naval  training  station.  Great 
Lakes,  North  Chicago,  111..  Carmine  Roberts,  Chicago, 
$63,252.     H.   C.   Patterson,   Muskegon,   Mich.,   $66,500. 

Bloomington,  III. — Bids  will  be  received  on  Sept.  5  for 
1,090  ft.  of  15  and  i8-in.  pipe  sewers.  Chas.  F.  Fauntz, 
City  Engr. 

Lafayette.  Ind. — Bids  will  be  received  by  the  Bd.  Pub. 
Wks.  _  E.  H.  Andress,  Jr..  Clk.),  until  Sept.  4  for  con- 
structing a  sewer  in  a  portion  of  20th  St. 

We  are  informed  that  the  question  of  constructing 
the _  Congress  St.  sewer,  has  not  yet  been  definitely 
decided  upon.  If  constructed  it  will  be  of  pipe,  brick 
and   concrete,    15   to  36-in.  diam.   and   cost  about  $18,000. 

Linton.  Ind. — Bids  will  be  received  until  September  t6 
by  the  Common  Council  for  constructing  a  sanitary 
sewer  system  consisting  of  approximately  13  miles  of 
sewer  with  a_  dispo=al  nUnt.  Approximate  cost,  $64,800. 
Frank  Spelbring,   City  Clk, 

Des  Moines,  la. — Steel  &  Shea  are  reported  to  have 
submitted  lowest  bid  at  $37.38  per  lin.  ft.  for  the  long 
side  of  the  street  and  $31.60  for  the  short  side,  for  the 
sewer  and  water  connections  on  Kingman  Ave,  from  26th 
to  35th   Sts. 

Independence.  la. — Bids  will  be  received  until  Sept. 
3  by  the  City  Council  for  constructing  about  4,200  lin.  ft. 
8  and  i2-in.  vitrified  sewer  nine  in  portions  of  several 
streets.      Rufiis  Brewer,   City  Clk. 

Winfield,  Kan. — The  question  of  constructing  lateral 
sewer  system,  is  reported  under  consideration   here. 

Togus.  Me. — Bids  will  be  received  at  the  office  of  the 
Treasurer,  Eastern  Branch,  National  Home  for  Disabled 
Volunteer  Soldiers.  Togus,  until  Sept.  19.  for  furnish- 
ing material,  etc.,  for  imnroving  sewerage  and  drainage 
system,  as  advertised  in  The  Engineering  Record.  En- 
gineer, Geo.   W.   Fuller.   170  Bway.,   New  York,  N.   Y. 

*Norwood.  Mass. — Engineer  Lewis  D.  Thorpe,  Corn- 
hill  BIdg.,  Boston,  writes  that  the  lowest  and  successful 
bid  opened  on  Aug.  23.  for  constructing  sewers  at  Nor- 
wood was  submitted  by  M.  McDonough,  of  Swampscott, 
at  the  following  bid:  8,500  cu.  yds.  earth  excav.,  8  ft. 
deep.  .60  cts.;  200  cu.  yds.,  8  to  14  ft.  deep,  $1.25;  60 
cu.  yds.,  14  to  20  ft.  deep.  $2;  70  cu.  vds..  20  to  26  ft.  deep, 
$3;  800  cu.  vds.  rock  excav.,  8  ft.  deep,  $4;  50  cu.  yds., 
8  to  14  ft,  deep.  $6;  10  cu.  yds.,  14  to  20  ft.  deep,  $8; 
j»  cu.  yds,  20  to  26  ft.  deep,  $10;  pipe  laving,  with  cement 
joints:  1,050  ft.,  24-in.,  50  cts. ;  200  ft.  20-in.,  50  cts. ; 
5,100  ft.  T5-in..  40  cts.;  275  ft.  r2-in.,  30  cts.;  1,800  ft. 
12-in.  15-in.  and  20-in.  pipe  laying,  with  sulphur  joints, 
SO  cts.:  1,500  ft.  8-in.  sub-drains,  40  cts..  1,000  ft.  6-in. 
sub-drains,  35  cts. ;  3,900  ft,  i6-in.  c.  i.  pipe,  40  cts. ; 
100  cu,  yds.  concrete  masonry,  $5 :  65  cu.  yds.  brick 
masonry,  $ro.oo;  10  cu.  yds.  screened  gravel,  $2.50; 
6.000  cu.  yds.  earth  embkmt.,  45  cts.;  200  lin.  ft,  spruce 
piles.  40  cts.,  and  a  M  ft.  snruce  lumber.  $40;  total, 
$19.^^2.  Totals  of  other  bids:  W.  Sh'^a,  Quincv,  $19,569; 
G.  W.  Bryne,  Boston,  J19.710;  C.  E.  Trnmble.  Boston, 
$19,991;  T.  E.  Palmer,  Boston,  $20,496;  Chas.  Gow  Co., 
Boston,    $20,529. 

Springfield,  Mass. — The  City  Council  on  Aug.  26  au- 
thorized the  immediate  construction  of  sewers  in  Long 
Hill,  Carew  and  Armory  Sts.,  at  a  cost  of  about  $19,750. 

^Detroit  Mich. — J.  A.  Mercier.  Hammond  Bldg.,  is  re- 
ported to  have  secured  the  contract  for  e,  city  sewers  for 
$25,000. 

St.  Paul.  Minn.—The  Bd.  of  Pub.  Wks.  is  reported 
to  have  received  from  the  City  Engr.  preliminary  estimate 
of  the  construction  of  the  sewer  system  to  connect  the 
Wai  rendalc  system  of  sewage  with  that  of  South  St., 
draining  region  about  Lake^  Como,  without  the  use  of  a 
sewage  pumping  plant;  probable  cost  $26,000  to   $35,000. 

^Staples.  Minn. — O.  F.  Dovle,  of  St.  Cloud,  is  report- 
ed to   have   secured   the  contract   for   constructing  sewers 
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(bids  opened  Au?.  is)  for  about  $30,000.    Engineer  Oscar 
Claussen,  of  St.  Paul. 

Neiv  Ulm.  Minn. — It  is  stated  that  bids  will  be  re- 
seived  until  September  3,  by  Ernst  Wicherski,  City  Clerk 
for  constructing  concrete  sewer  on   Franklin   St. 

'Winnebago,  Minn.— The  J.  W.  Turner  Co.  of  Des 
Moines,  la.,  is  reported  to  have  secured  the  contract  for 
constructing  sewers  for  $15,000. 

Kansas  City,  Mo. — Bids  will  he  received  until  Sept. 
i  by  E.  A.  Harper,  City  Engr.,  at  the  office  of  the  Bd. 
1  ub.  V\  ks..  for  constructing  sewers  in  District  No.  299, 
212   and  264,   Divisions  2,  3  and  4  respectively. 

Cape  Girardeau  Mo. — Geo.  E.  Chappell,  City  Clk., 
writes  that  no  bids  were  received  on  Aug.  19  for  con- 
structing proposed  sewerage  system  in   Dist.    i. 

'Lewistotvn,  Mont. — Nelson  J.  Littlejohn  is  reported 
to  have  secured  the  contract  for  constructing  a  main 
sewer  on  5th  Ave.  (bids  opened  Aug.  14)   for  $13,496. 

Camden,  N.  J. — Bids  will  be  received  until  Sept.  9  by 
the  Bd.  Freeholders  (Geo.  W.  Whyte,  Chmn.).  for  con- 
structing a  stone  and  brick  culvert  on  Church  Rd.,  Dela- 
ware   Township. 

'Westfield,  N.  J. — L.  Thompson,  Town  Qk.,  writes  that 
the  contract  for  constructine  a  trunk  sewer  from  the 
sewage_  disposal  works  to  a  point  near  the  Madison  Hill 
Road,  in  Clark  Township,  a  distance  of  about  2^  miles 
(bids  opened  Aug.  5)  has  been  awarded  to  the  New 
Jersey  Contr.  &  Eng.   Co.,   of  Newark. 

South  Orange,  N.  J. — The  Township  of  South  Orange 
is_  about  to  construct  its  sewerage  system  to  connect 
with  the  Joint  Trunk  Sewer,  having  purchased  rights 
from  the  Township  of  Millburn  and  the  Village  of 
South  Orange.  The  estimated  cost  of  the  sewers  in 
South  Orange  Townshio  is  $150,000.  Bids  will  be  re- 
ceived until  Scot.  17  for  the  construction  of  sewers  in 
portions  of  tlie  Maplewood  and  South  Orange  Heights 
Dists.,  as  advertised  in  The  Engineering  Record.  The 
construction  .n  otoer  districts  will  follow.  The  work 
will  be  put  in  under  the  sunervision  of  Alex.  Potter, 
Consulting  Engr.  of  New  York,  N.  Y.  Edw.  R.  Arcu- 
larius,   -ownship   Cik. 

Trenton,  N.  J. — Bids  will  be  received  until  Sept.  3  by 
the  Common  Council  for  constructing  sewers  in  portions 
of  Whittaker  Ave.,  Belvidere  and  Fowler  Sts.  Harry  B. 
Salter,  City  Clk. 

'Asbury  Park,  N.  /.—John  L.  Coffin,  Supt.  Dept.  of 
Water  and  Sewers,  writes  that  the  contract  for  construct- 
ing sewers  (bids  opened  Aug.  17)  has  been  awarded  to 
A.  E'.  Marsden  &  Co.,  21  West  St.,  Utica,  N.  Y.,  as 
follows:  Lake  Ave.  sewers,  $6,750;  ocean  outlet,  $4,900, 
and   other    sewers,    $33,835;    total    contract,   $45,488. 

New  York,  N.  Y. — Bids  will  be  received  by  the  Park 
Bd.  (Moses  Herrman,  Pres.).  until  Sept.  5,  fol  co^• 
9tructing  a   brick  sewer  in  Van   Cortlandt  Park. 

Olean,  N.  Y.—It  is  stated  that  bids  will  be  received 
by  the  Common  Council  until  September  6,  for  layifig  10- 
in.  vitr.  pipe  sewer  in  portion  of  N.  nth  St.  E.  E. 
Allen,    Supt.    Streets. 

Brooklyn,  N.  F.— Bids  will  be  received  until  Sept.  11 
by  Bird  S.  Coler,  Boro.  Pres..  for  furnishing  material 
and  constructing  12,  15,  18  and  24-in.  pipe  sewers  and 
house  connections  in  various  streets  including  Ft.  Ham- 
ilton Ave.,  85th,  82d,  Montgomery  and  49th  Sts. 

Casselton,  N.   D. — See    "Water." 

'Toledo.  O. — It  is  stated  that  bids  will  be  received 
hy  the  Bd.  of  Pub.  Service  (Reynold  Voit,  Secy.),  until 
Seplember  3,  for'  constrrcting  sewers  in  portions  of 
various  streets.     Frank  I.   Consaul.   Ch.  Engr. 

Chagrin  Falls,  O. — The  Walter  P.  Kice  Eng.  Co.,  of 
Cleveland,  have  completed  and  presented  to  the  State  Bd. 
of  Health  for  approval,  plans  for  a  sewerage  system  and 
sewage  purification  plant  for  Chagrin  Falls. 

'Columbus,  O. — The  following  is  the  detail  bid  of  the 
York  Constr.  Co.,  of  Columbus,  which  recently  secured 
the  contract  for  constructing  20-in.  sewage  force  main 
(bids  opened  July  10):  11.000  cu.  yds.  excav.,  896/11  cts.; 
170  sq.  vds.  repaving.  brick,  $1.7,;  130  sq.  yds.  repav- 
ing,  asph'alt,  $3;  100  lin.  ft.  curbing  reset,  25  cts.;  100 
cu.  yds.  brick  masry..  $10;  40  cu.  yd|.  concrete.  $9; 
610  tons  c.  i.  pipe,  $41,255/61  cts.;  5  tons  B.  &  S. 
s-^ecials,  $90;  16  tons  flange  specials,  $115;  0.000  lbs. 
misc.  iron  and  steel.  6  cts.:  total  $30,915.  Totals  of 
other  bids:  W,  C.  Holliday,  $39024;  S.  T.  Knight.  Co- 
lumbus, $53,735;  and  Baldwin  Bros.  &  Graham,  Cleve- 
land,   $54,885. 

Cincinnati,  O. — City  Engr.  Danenhower  is  reported  to 
be  preparing  a  survey  for  a  svstem  of  storm  water  sew- 
ers south  of  Liberty  St..  and  between  Broadway  and 
Central  Ave. 

'Port  Clinton,  O. — Frank  Richardson,  of  Port  Clin- 
ton, is  reported  to  have  secured  the  contract  for  con- 
structing sewers  in  Dist.  10  (bids  opened  Aug.  19)  for 
«'-.642. 

Lokewood,  O. — Bids  "'ill  be  received  until  Sept.  3  by 
B.  M.  Cook,  Village  Clk.,  for  furnishine  material  and 
constructing  a  sever  of  vitr.  pi^e  in  Park  Row.  Wm.  H. 
Evers,   Eng.   Co.   Engrs.,   237  The  Arcade,   Cleveland. 

Philadelfhia,  Pa. — Bids  will  be  received  by  Geo.  R. 
Stearns,  Dir.  Dept.  Pub.  WVs..  until  Sept.  tt,  for 
bridges,  main  sewers,  branch  sewers,  inlets  and  Pine  St. 
sewer,  as  advertised  in   he  Engineering  Record. 

Bids  will  he  received  until  Sept.  17  by  Geo.  R.  Stearns, 
Dir.  Dept.  Pub.  Wks.  for  sewer  connecting  Upper  Rox- 
borough,  filters  as  per  contract  No.   132. 

Rankin.  Pa. — The  Boro.  Council  is  reported  to  have 
passed  an  ordinance  providing  for  the  issue  of  $50,000 
bonds,  for  enlarging  municipal  building,  erecting  a  garb- 
age  furnace   and   making  street   and  sewer   improvements. 

'Mahanoy  City.  Pa. — John  Cunningham,  of  Mahanoy 
City,  is  reported  to  have  secured  contract  to  build  a 
sewer   on    2d    St.,   for   $7,000. 

Lancaster.  Pa. — The  City  Council  has  passed  the  or- 
dinance, directing  the  Special  Sewer  Comn.  to  prepare 
plans  for  a  system  of  sanitary  sewers.  I.  Carpenter, 
City  Engr. 

'Baden.  Pa. — L.  F.  Northrup,  Secy.  Boro.  Council, 
writes  that  the  contract  for  constructing  sewerage  system 
(bids  opened  August  26)  has  been  awarded  to  Thos. 
Sweeney  Co.,  4906  Cypress  St.,  Pittsburg,  for  $10,545. 
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Madison.  S.  £>.— Irwin  D.  Aldrich,  of  Spearfish,  Secy. 
Regents  of  Educ,  writes  that  no  bids  were  received  on 
Aug.  12  for  constructing  a  sewerage  system  at  the  Madi- 
son Normal  School,  Madison. 

Ennis,  Tex. — Press  reports  state  that  the  Ennis  Sewer- 
age Co.  is  about  to  begin  the  construction  of  a  sewerage 
system. 

Seattle,    Wash. — It   is  stated   that  bids  will   be  received 

by  C.    B.   Bagley,   Secy.  Bd.    Pub.   Wks.,  until   September 

7,   for   the  construction  of   the  Green  Lake  Dist.  of  the 
North  Trunk  sewer. 

Chippewa  Falls,  Wis. — It  is  stated  that  bids  will  be 
received  until  Sept.  3  by  the  Bd.  Pub.  Wks.  (Geo.  B. 
McCall,  Chmn.)  at  the  office  of  the  City  Clk.,  for  con- 
structing a  sewer  in  a  portion  of  Main  St. 

BRIDGES. 

Notes   Arranged   Alpliabetically   by   States. 

Little   Rock,  Ark. — See  "Electric   Railways." 

Leadville.  Colo. — G.  Houston,  Deputy  State  Engr., 
Denver,  writes  that  bids  will  be  received  on  Sept.  13 
for  an  8o-ft.  concrete  bridge  at  Leadville. 

Greeley,  Colo. — G.  Houston,  Deputy  State  Engr., 
Denver,  writes  that  bids  will  be  received  on  Sept.  20  for 
constructinJT  reinforced  concrete  bridge  135  ft.  long  at 
Greeley. 

Palatka,  Fla. — The  Bd.  of  County  Cmrs.  at  Putnam 
are  stated  to  have  under  consideration  the  construction 
of  a  bridge  over  the  St.  Johns  Kiver  from  Hogeye  Point 
to   East   Palatka;    probable  cost,   $60,000. 

Caldwell,  Idaho. — The  San  Francisco,  Idaho  &  Mon- 
tana Ry.  Co.  is  preparing  preliminary  plans  for  a  150- 
ft.  crossing  over  Snake  River  at  Homedale.  Six  125-ft. 
spans  will  be  used.  Bids  will  probably  be  called  for 
early  in  Sept.  F.  H.  Richardson,  Ch.  Engr.  and  E.  R. 
Place,    Gen.   Mgr. 

*Chicago,  III. — The  contract  for  constructing  sub  and 
superstructure  of  bridge  over  north  branch  of  Chicago 
River  at  Kinzie  St.  (bids  oened  Aug.  20),  has  been 
awarded  to  the  Great  Lakes  Dredging  &  Dock  Co., 
Chamber  of  Commerce  Bldg.  for  $14,140. 

Anderson.  Ind. — The  Indiana  Union  Traction  Co.  (H. 
A.  Nicholl,  Gen,  Mgr.)  is  reported  to  have  ordered  sur- 
veys for  the  construction  of  a  steel  bridge  ovpr  White 
River   west  of   Chesterfield. 

Indianapolis,  Ind. — The  County  Comrs.  are  stated  to 
have  ordered  surveys  and  plans  for  the  construction  of 
2  concrete  arch  bridges  over  Fall  Creek — one  at  Dela- 
ware   St.    and    another  at    Capital   Ave. 

Mt.  Carmel.  Ind. — The  Big  Four  and  Southern  Ry. 
Co.  (W.  H.  Wells,  Engr.  Const.,  Washington,  D.  C.) 
is  stated  to  have  ordered  plans  for  the  construction  of 
a  joint  bridge  over  the  Wabash  River  at  Mt.  Carmel. 

South  Bend,  Ind. — The  Comrs.  of  St.  Joseph  "County 
at  South  Bend  have  decided  to  construct  4  rein  forced- 
concrete  culverts;  spans  12  to  30  ft. 

Crown  Point,  Ind. — It  is  stated  that  bids  will  be  re- 
ceived until  Sept.  3  by  Chas.  A.  Johnson,  Co.  Aud..  for 
constructing  an  iron  bridge,  with  concrete  and  tubular 
abutments,  steel  backing,  etc..  over  the  Cady  Marsh  Ditch. 

Des  Moines,  la. — The  following  are  the  bids  opened 
on  Aug.  20  by  the  Bd.  of  Pub.  WT<s.  for  constructing 
rejnforced-concrete  highway  bridge  across  Des  Moines 
River  at  its  intersection  with  Locust  St.;  N  M.  Stark  & 
Co.,  $142,650;  Cook  Constr.  Co.,  $128.96.1.  Marsh  Bridge 
Co.,  $124,800    (bidders  all  of  Des  Moines). 

Baltimore,  Md. — Bids  will  be  received  until  Sept.  4 
by  the  Bd.  Award  (J.  Barry  Mahool,  Pres.)  for  struc- 
tural steel  in  trusses,  for  Merrvman's  Lnne  Boule.  Bridge 
over   Stony  Run.      B.  T.   Fendall,   City  Engr. 

*Millbury,  Mass. — Fred  W.  Moore,  Chmn.  Bridge 
Com.,  writes  that  tne  Berlin  Constr.  Co.  of  Berlin,  Conn., 
has  contract  for  constructing  bridge  over  Klackstone 
River  at  S.  Main  St 

Medford.  Mass. — Bids  will  be  received  until  Sept.  3 
by  Clifford  M.  Brewer,  Mayor,  for  constructing  a  foot- 
bridge of  reinforced  concrete  over  the  B.  &  M.  R.  R. 
tracks  from  Pembroke  to  Washington  Sts. 

Springfield,  Mass. — Bids  will  be  received  by  the  City 
Treas.,  until  Sept.  3  (extension  of  date),  for  the  super- 
structure for  a  steel  btidge  over  the  Boston  &  Maine 
R.    R.   on  line  of  Abbe  Ave.,   with  clear  span   of   178  ft. 

6  in.,  24  ft.  roadway,  and  one  6  ft.  sidewalk;  also  complete 
construction  of  concrete-steel  structure  over  Mill  River 
on  line  of  Peconsie  Ave.,  clear  span  24  ft.,  length  100  ft., 
as  advertised  in  The  Engineering  Record.  Chas.  M. 
Slocum,   City  Engr. 

Duluth.  Minn. — Estimates  are  stated  to  have  been 
submitted  to  City  Council  as  follows,  by  the  City  En- 
gineer for  the  construction  of  a  bridge  across  the  Les- 
ter River,  a  two-span  rivited  girder  bridge.  $11,500;  for 
a  combination  wood  and  steel  span  using  the  iron  from 
the  old  Grand  Ave.  bridge,  $6,000;  for  a  concrete  bridge, 
$16,800. 

Vickshurg,  Miss. — Bids  will  be  received  bv  H.  J.  Trow- 
bridge, City  Clk.,  until  Sept.  16  for  2  reinforced-concrete 
bridges,  each  to  reauirc  about  too  cu.  yds.  of  concrete. 
Engineer,    Walter    G.   Kirkpatrick,  of  Jackson. 

Natchez.  Miss.~lt  is  stated  that  bids  will  be  received 
by  Jas  S.  Fleming,  Pres..  until  Sept.  3,  for  construc- 
tion of  2  modern  steel  bridges;  one  over  Second  Creek 
at  the  Old  Jersey  Ford,  and  the  other  over  Meabin's 
Creek   at   the   Washington   and   Palestine   Road. 

JVarrensburg,^  Mo. — It  is  stated  that  bids  will  be  re- 
ceived by  David  Mohler,  Co.  Bridge  and  Road  Corar., 
until   Sept.  4,  for  constructing  various  steel  bridges. 

Dunbar,  Neb. — Bids  will  be  ■  received  until  Sept.  13 
by  the  Bd.  Co.  Comrs..  at  Nebraska  City,  for  construct- 
ing a  50-ft.  steel  bridge,  to  have  i4-ft.  roadway,  set  on 
30-in.  steel  tubes.  22-ft.  long,  with   12-ft.   aproaches,  about 

7  miles  north  of  Dunbar.     Chas.  H.  Busch.  Co.  Clk. 

Newark,  N.  J. — Bids  will  be  received/  until  Sept.  3  by 
the  Co.  Park  Comn.  (A.  Church,  Secy.),  for  constructing 
a    concrete    bridge    at   West    Side    Park. 

Smith's  Landing.^  N.  I. — It  is  stated  that  bids  will  be 
received   by  the  Bridge   Comn.    (Frank  Enderlin,    Chmn.) 


•  Items  marked  thus  give  th4  names  of  parties  awarded  contracts. 
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ci  tkt  Co.  ai.  ot  Cbtacn  FrcchoMers.  until  Sept.  4.  at 
the  Co— ty_  Aijl— ,  Sailk's  fawtiin.  for  constructing  a 


Cmttimd,  S.  JT.— 1W  Probate  Clerk  at  Carlsbad  write* 
that  it  is  peo|w>ud  le  conslmct  a  hridces  across  Peoos 
BiTC*,  1  near  Aftcsia  and  tJbc  other  at  Carlsbad;  cost 
^bovt  $aa»ooo. 

Vtmim.  O. — It  it  stated  that  bids  will  be  received  hj 
the  Bd.  of  Co.  Coarv  at  Elyria  (Chas.  Chandler,  Ok.). 
aatu  Sept.  ij,  for  constnictinc  bridccs,  etc. 


Stmmk  O. — It  it  Mated  that  bids  will  be  received  br 
the  Co.  Coars.  aatil  ScpL  3.  for  constructing  4  steel 
hiidy.  J.  L.  Gilpatrick  is  Co.  Aud.;  also  until  Sept. 
as   lor    UNUtiouing    a    los-ft.    spaa    rireted    steel    truss 


Troy.  O. — Bida  will  be  reccired  until  Sept.  14  by  the 
Bd.  Co.  Coous..  for  $50,000  bonds  to  be  issueil  for  the 
parpoae  of  providliig  nwaBS  to  pay  for  the  material  for 
aad  the  consUmtiun  of  bridges  in  thb  county.  E.  E, 
PEuaon.  Co.   .And. 

ly*".  O.— Bids  will  be  received  br  the  Co.  Comrs. 
anta  Sept  20  for  repair  of  ttrxy  bt.  bridge  in  City 
of  Tuhn;  estimated  cost  $7,500. 

rMMgMMM,  O.— See   "Paring   and   Roadmaking." 


■  ■■■■■-  rf,  O. — The  following  are  the  bids  opened  on 
Aug.  at  by  the  Bd.  of  Pub.  Service  for  constructing  supc'r- 
suueture  of  Kinsman  Road  viaduct  over  the  Pennsyl- 
rania  R.  R.  tracks:  (o)  i,M5  tons  steel  and  irt>n  in 
plaer,  per  ton:  (fc)  totals:  The  Cowing  Eng.  Co..  Clere- 
laad.  •  $74,  »  »ioj.»3o:  Van  Dom  Iron  Wks.,  Cleve- 
laad.  a  t77.  b  $107,415:  King  Bridge  Co.,  aeveland.  a 
$77A>,  b  $108,531;  the  Strobel  Steel  Constr.  Co.,  Chi- 
cago, in.,  a  t»i.30  b  $114,808:  Interstate  Eng.  Co.,  Bed- 
ford. «  $81.80.  t>  $115,506:  Toledo-Massillon  Bridge  Co., 
Mcdo.  m  $84.  b  $117,180;  McOinUc- Marshall  Constr.  Co, 
Fittabvrg.  Pa.,  a  $89.80,  b  $115,271  W.  J.  Carter,  City 
£iigr. 


•—Jl"   following  are  the  bids  opened  on  Aug. 
office  of  the  Isthmian  Canal  Comn.,  at  Wash- 


es  

-  .*^  ^"^''"Tr'  *v  ™\  *3i*iinMii  \..anai  v^mn.,  ai  wasn- 
•■••■J.  U-  V—  for  furnishing  a  steel  railroad  bridge 
over  uagrc*  River  at  Gamboa  Canal  Zone:  Cowing  Eng. 
Co.,  auaeas  BIdg.,  Oereland.  O.,  $82,086:  delivery  at 
-i«»  >"k  to  begin  Jan.  1,  1908,  and  end  .Apr.  i.  1908; 
R.  C.  Hoffman  Co.,  Btltimore,  Md.,  $77,287:  delivery 
at  New  '\orfc  to  begin  Jan.  i,  1908.  and  end  Sept.  i, 
1908;  Inter  Sute  Eng.  Co.,  Bedford.  O.,  $85,847:  delivery 
at  Xew  ■Vork  to  begin  Ian.  i,  1908,  and  end  ,\pr.  i, 
1 908 :  recMvers  for  Milliken  Bros..  11  Bway..  Xew  York, 
X.  Y.,  $7j.joo:  New  Vork  delivery  to  begin  Jan  i 
yo«.  and  end  .Apr.  1.  1908;  Penn  Bridge  Co.,  Beaver 
Fall*.  Pa-:  deln-ery  at  New  York.  $59,600,  and  at  New  ' 
VT***."*.^*-*-.  **».70o,  to  begin  Feb.  i  and  end  .Apr.  i : 
L.  h.  Steel  Products  Equpt.  Co..  New  Vork.  N  V 
$6j.9oo.  .Sew  ^ork  deUvery  to  begin  Feb.  10,  1908,  and 
end  Apr   to,   1908. 

PhilaitlHaa.  Pa.— See  "Sewage  and  Sewage  Disposal." 

»n*^°,tr"'<c'^'"iTiP"  \"'*  Highwav  Bd.  at  Olympia 
on  Aug.  16  IS  «ated  to  have  awarded  the  contract  for 
cmtTDCting  a  bridge  over  Methow  River  to  J.  W 
Qncg,  at  $13,754. 

nlifi^'C*".!.  "Ci*":"*"*  »''„»«ated  to  have  been  com- 
SSflf^  'k^^'"^'"'"'^  S-  "•  Co.  for  the  construc- 
tor r,\."^?i  %"  ''°»  .Ri"".  at  a  cost  of  $30,000. 
E.  C  Carter.  Ch.   Engr..  Chicago.  III.  " 

hr°p"T'R^~iLi'-?"'^  "'?«  •"■<•''  *'■"  ^  received 
sLT'  .  «!il^l_^-  .Transcontinental  Ry.  Comn..  until 
Sm  hr  2^'2S*^"¥l'"»,  "P'.ratrucfure  and  floor  sys- 
M  oTtSSS^  The  following  points  in  District  B. 
K^er-  \H^J.  X  ""i-  Bras  d'Arms:  I^chevroiiere 
B;I«'/    "^^  =.7"^'"?'"    "'""i      Roberge     Creek; 

Ia  BrSrfS  B  "•  '^u  ?-"^^"  ^"■"=  3''  "'O'^'""  River 
?«L  oSaS-  JnJ  i  'i*"  ^^"^  ?  ^^""=  Overhead  Cro«: 
Si  SSSL.!r.    r^"*!  ^k-J'"'"   Ry-;   L*'"'    Bostonn^s; 

SfuriSTRiUJI^!  "=  *"""  •"  ^^-  »"'' si- 

PAVING  AND  ROAD  MAKING. 
KaUs   Arranttd   Alphabetically   by   Stales. 
Fterr«,,^t,      I,  i,  .^  "««.,Wd.  will   be   received 
f7..j:..i    :■  l1  .l  ■    City    Ok.,    unul    Sept.    3,    for   laying 

t.»!^;ri''r^^!i   ^jrovement    bond*  amounting  to 

e.^^^-  liiLn''"'*  r»TJ?«  of  Roy*'-  St.  Joseph,  Gov- 
mueat.  IWbm  sad  Warren  St*,  with  woodSn  b\odL 
f  npotttd  aoder  coonderation.  "n"^ 

T«,f.fa«,...4/«^_The  following  are  the  bid,  opened 
VSLJ.S  ^^-  ",1  Aldermen  and  Mayor  for  about 
iS^Ju",?!  "^^•"'  =  °'"i"«*?'=  J"*""  BJgler.  Be**e- 
•jer,  tayi    gs. .    Byron-Saunder*   Co..    Montgomery.   Sati 

cLj^'"*,^"S^f  ,*    Constr.     Co..     $,.,47   WS 
L«Mlr.  Co..  $i.o(;  H.  Laferty  Co.,  Birmingham,  95  ct*.; 
^^^«.^rf  ^  =  ^-   C.    fo«/efdt  Co.; 
J.  97 n   ct*.;    Colnmbu  Concrete   Co.,   Colum- 
.  »5  ets   (price  given  per  sq.  yd.). 

E  %  '^tJi'T-f'^'r^"  ^  received  until  Sept.  9  by 
Ki.   fV  ^Si^SjIa.     '  ^'    '**  constructing  about   5.ooi 


THE     ENGINEERING    RECORD. 

in   The   Enginering  Record;  estimated  cost,   $75,000.     G. 
\V.  Graham,  City  Engr. 

Roekvill*.  InJ.—U  is  stated  that  bids  will  be  received 
until  Sept.  5  by  H.  A.  Henderson,  Co.  Aud ,  for  con- 
structing gravel  roads  in  Raccoon,  Union  and  Waslimg- 
town  Township;  also  until  Sept.  ao,  for  constructing  a 
macadam  road  on  the  county  line  between  Jackson  and 
Uoward  Township. 

BloomStId,  /»<<.— The  Bd.  Co.  Comrs.,  it  is  reported, 
will  receive  bids  until  Sept.  3  for  the  construction  of  a 
gravel  and  macadamized  road  in  Richland  Township, 
known  as  the  Lucas  Rd.     Peter  M.  Cook,  Co.  Aud. 

ICiuJiiiartoii.  /mi.— It  is  reported  that  the  Bd.  Co. 
Comrs.  will  receive  bids  until  Sept.  7  for  the  construction 
of  2  gravel  roads,  known  as  the  Walker  Rd.  and  the 
Berber  Rd.     Thos.  Nugent,  Co.  Aud. 

Columbus,  Imd.—lbe  County  Surveyor  is  reported  to 
have  completed  surveys  (or  3  gravel  roads  in  Wayne 
Township,  aggregating  $'A  miles.  Bids  will  soon  be  re- 
ceived, according  to  reports. 

Indianapolis,  Ind. — Bids  will  be  received  until  Sept.  6 
hy  the  Bd.  Street  and  Water  Comrs.  (Geo.  T.  Bouon. 
ing  a  portion  of  Meridian  St.  with  creosotcd  wooden 
blocks,  and  paving  with  asphalt  a  portion  of  Arsenal 
.Ave. 

Pern,  Ind.—Omt.  Griswold,  Co.  Aud.,  writes  that  bids 
will  be  received  on  Sept.  14  for  grading,  draining  and 
paving  xzY,-  miles  of  gravel  road  in  Richland  Township; 
probable  cost,  $38,000  to  $40,000. 

Sullivan,  Ind.— It  is  stated  that  bids  will  be  received 
hy  the  Bd.  Co.  Comrs.  (L.  O.  Turnbull,  Chmn.)  until 
Sept.  3  for  constructing  22,515  ft.  gravel  roads.  E.  E. 
Russell,  Co.  Aud. 

\ft.  ycrnon,  Ind.— It  is  stated  that  bids  will  be  re- 
ceived until  Sept.  5  by  Silas  G.  Howard,  Co.  Aud.,  for 
constructing  a  road  2   miles  long. 

Layafrtle  /nd.— Bids  will  be  received  until  Sept.  4 
by  the  Bd.  Pub.  Wks.  (E.  H.  Andress,  Jr.,  Clk.)  for 
constructing  a  gravel  roadway,  with  brick  gutters  and 
cement  sidewalks,  on   a  portion  of  20th  St. 

South  Bend,  Ind. — Bids  will  be  received  Sept.  3  for 
5.000  sq.  yds.  of  Brick  paving.  A.  J.  Hammond,  City 
Engr. 

•/oioo  Cily,  la. — O.  J.  Slater  City  Clk.  writes  that 
contracts  for  naving  (bids  ooened  Aug.  2,)  have  been 
awarded  as  follows: 

•To  Wm.  Horrabin,  of  Iowa  City,  for  paving  E.  Bur- 
lington, Van  Buren  and  Bowery  Sts.  as  follows:  4,260 
sq.  yds.  excav.,  40  cts. ;  11,028  sq.  yds.  Purington-Gales- 
burg  brick,  $1.76;  7,075  lin.  ft.  concrete  curb  and  gutter, 
55  cts.  and  curb  reset  40  cts.:  total  $25,065.  Mike  Kord 
of  Cedar  Rapids,  bid  for  this  work  using  Des  Moines 
brick,   $25,224.  .        ,  , 

•To  I>chman  &  Bradley,  Iowa  City,  for  paving  Johnson 
St.,  as  follows:  1,780  cu.  yds.  excav.,  30  cts.;  5,393  sQ- 
yds.  Oskaloosa  brick,  $i.62j4;  3.647  "n.  ft.  concrete 
curb  and  gutter,  50  cts.;  total  $11,12,.  Totals  of  other 
bids  for  this  work:  Mike  Ford,  Cedar  Rapids,  $12,285 
and  Wm.  Horrabin,  of  Iowa  City,  $,1,347.  Lehman  & 
Itradley  also  secured  contract  for  paving  Brown  St.  with 
macadam  at  $2,324. 

'Waterloo,  la.—Vf.  A.  Bryant  &  Sons  Co.  are  re- 
ported to  have  secured  the  contract  for  paving  with  as- 
phalt Iowa,  Webster  and  Franklin  Sts.,  at  $1.87  per  sq. 
yd. 

'Mason  City,  la. — The  contract  for  paving  8th  and 
E.  6th  Sts.  with  brick  is  reported  to  have  been  awarded 
to  Geo.  Gatler  at  $2.20  per  sq.  yd. 

'Cedar  Rapids.  la. — M.  Ford,  of  Cedar  Rapids,  is  re- 
ported to  have  received  the  contract  for  paving  with 
brick  portions  of  Washington  arid  Beaver  Aves.  and  Sth 
St.,  at  $1.48  per  sq.  yd. 

Paola  Kan. — It  is  suted  that  bids  will  be  received  un- 
til Sept.  1  by  E.  U.  McLaughlin.  City  Ok.,  for  grading 
and  paving  Gold,  Walnut  and  Castle  Sts. 


boa. 


r«it2r*Jfef'''  '"'l2'*i  Capitol  City  Concrete  Co.  ha* 
SSJiT./'f  «»««r»rt  for  saviog  of  Walnut  St.  with 
upbalt  at  $1.90  per  sq.  yd.  for  paving  and  55  cts.  per 
1^  ft   for  combined  curb  and  gutter  (bids  opened  Aug. 

.xS'^S?*?":  ™  — BM«  **«  be  received  until  Sept  6  br 
?b«  Bd.  LoesJ  ImproT.  (G.  C.  Faircio,  .Secy.),  for  grad- 
SF"  qfb"*.  drahiing  and  paving  with  aaphalt  on  Daniel 
St  Appronaatr  qitaatities:  Excav.,  5,950  en.  yd*;  8,32a 
•fl-  T^ff^'S^  V*n»t  00  concrete  found.;  5,700  lin.  ft 
eombinrt  cnrb  and  gutter;  44s  lin.  ft  retaining  and 
bJsc  cvb:  40  gnttcr  pUtes;  is  catch-basins;  1,820  lin. 
It  S-m.  V.  c.  pipe. 

Downers  Crov*.  III. — Bids  will  be  received  until  Sept 
3  by  the  Dd.  Local  Improv.  (J.  W.  Hughes,  Chmn.)  for 
coostmcting  s  macadam  pavement  in  this  village.  H.  G. 
Bnngc,  Attorney,   soj   Security  BIdg.,   CHiicago. 

Fr**port.  III. — GUs  will  be  received  until  Sept  5  for 
Bscadaarizing  sth  Ave.,  Home  and  American  Sts.,  in- 
dnding   sandstone    curb   and   brick   gutter,    a*  adverti*ed 


'\feodesha,  fCon.— Bids  will  be  received  until  Sept.  5 
by  J.  J.  Carroll,  City  Clk.,  for  furnishing  material  and 
constructing  brick  paving  and  concrete  curb  for  said 
city.  Burns  &  McDonnell,  Engrs,  709  Dwight  BIdg., 
Kansas  City,   Mo. 

Kansas  City  Kan. — The  Wyandotte  County  Comrs.  are 
stated  to  have  authorized  the  County  Clerk  to  receive 
bids  for  paving  Parallel  Road  and  Kansas  Ave.;  also  to 
resurface  Shawnee  Road.  Cost  of  improvements  is  esti- 
mated at  $30,000. 

Lonaeoning,  Md. — Bids  will  be  received  until  Sept.  6 
by  the  Co.  Road  Dirs.  (Clinton  Uhl,  Chmn.),  at  Cumber- 
land, for  grading  and  macadamizing  about  Ji  of  a  mile 
iif  tne  public  higfiway  between  Lonaconing  and  Midland, 
known  as  the  Midland  Road. 

Medford,  AfoM.— Bids  will  be  received  until  September 
1  by  the  Mtropolitan  Park  Comm.,  14  Beacon  St.,  Bos- 
ton fWm  B.  Dc  Lascasas.  Chmn.),  for  grading  sur- 
facing anil  other  work  at  Middlesex  Fells  Parkway  Ex- 
tension. Medford.  The  estimate  of  the  work  to  be  done 
is  approximately  as  follows:  30,000  cu.  yds.  earth  grad- 
ing; 6,^500  cu.  yds.  rock  excav.;  3,225  lin.  ft.  pipe  drain 
of  the  following  »izes:io,  12,  15,  ,8  and  24-in;  2,000  lin. 
ft.  6-in.  pipe  undcrdrain;  45  concrete  catchbasins  and 
manholes;  250  sq.  yds.  cobble  stone  gutters;  325  lin.  ft. 
straight  edgestone;  450  lin.  ft.  curved  edgestonc;  4,500 
cu.  yds.  loam  surfacing;  4,000  cu.  yds.  loam  to  be  fur- 
nished by  contractor;  8.000  aq.  yds.  gravel  roadway  sur- 
facing; 10,500  sq.  yds.  walk  surfacing;  i  reinforced  con- 
crete culvert,  6- ft.  x  4-ft.  x  64-ft.  10-in.  in  length;  i 
reinforced  concrete  culvert  4-ft.  x  4ft  x  ,37ft.  9-in.  in 
length. 

Boston  Mats. — Bids  will  be  received  until  September 
3  by  the  Highway  C>>mm.  (W.  E.  McOinlock,  Chmn.), 
,5  Ashburton  PI.,  Boston,  for  constructing  State  High- 
way* in  the  following  towns:  Length  given  to  be  ap- 
proximate only:  Swansea,  5^00  ft.;  Palmer,  9,100  ft.; 
Franklin,  3,500  ft.;  Dracut,  3,200  ft.;  Dover,  6,200  ft. 

'Musktton,  Mich. — OifTord  S.  Gamble,  City  Engr., 
write*  that  the  Qeveland  Trinidad  Paving  Co.,  of  Qeve- 
land,  O.  ha*  secured  the  contract  for  paving  Western 
Ave.  with  macadam,  using  stone  curb,  at   $49,856.     The 
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work  will  comprise:  4,707  ft  *''*"•,  ?t™='"''°'"f{vtfrso",; 
lets  and  relaying  55  y^':  ^r'^  ^^l^n  ?t  lio^^^nvh. 
Creek-  2400  cu  yds.  sand  nil.  8,340  '">•  ".  siouc  '-"\"< 
sx?8  in  ;*and  •.?!o24  sq.  yds.  pavt.,  complete,  on  6-in. 
Portland  foundation,  2j4m.  surface. 

Lansine  Jlf ic*.— City  Engineer  Collar  is  reported  to 
h.-,te  es"fniafed  the  cost  of%aving  Washington  Ave.  at 
$12,836. 

St'  Paul  Mi««.— It  is  stated  that  bids  will  be  received 
by  the  Bd  of  Co  Comrs  until  Sept.  6  for  the  improve- 
ment   of    Larpenteur    Ave.      Edw.    G.    Krahmer    is    Co. 

\iinneapolis,  Minn.— The  construction  of  a  boulevard 
around  Lake  Minnetonka  is  reported  under  consideration 
by  the   Park   Bd.  .,    o     . 

Kansas  City.  Mo.-Bids  will  be  received  untd  Sept  5 
bv  E  A  Harper,  City  Engr.,  at  the  office  of  the  Bd. 
Pub  Wks.7  for  furnishing  material  and  constructing 
aSDhalt  pavement  on  Lvdia  Ave.,  asphalt  oil  macadam 
oil  joth  "st  Tnd  W.  Pr6spect  PI.,  an<f  constructing  v.tn- 
tied  brick  pavement  on  21st  St. 

'Kansas  City,  Mo.— The  contract  for  macadamizing 
4!/,  miles  of  road  from  Blue  Springs  to  Tarsney,  is  re- 
ported to  have  been  let  by  the  County  Court  to  Davidson 
Bros,  for  $19,760. 

Fulton  Mo.— The  City  Engineer  writes  that  all  bids 
ooened  on  Aug.  20  for  about  7,ooosq  yds  bride  paving 
Save  been  rejected  as  being  too  high.  New  bids  will 
probably  not  be  called  for  before  spring. 

Otnaha  Neb.—Ti\As  will  be  received  until  Sept.  3  by 
Dan  B  Butler,  City  Clk.,  for  paving  portions  of.  6 
°reets  with  asphalt,  stone,  vitrified  brick,  vitrified  brick 
block,   artificial   stone  and  macadam. 

j„r,ev  Citv  N  7.— Bids  will  be  received  until  Sept  3 
by  the^Bd  ^i^tre^t  and  Water  Comrs.  (Geo.  T.  Bonton 
Clk)  for  mproving  the  following  streets,  quantities  be- 
hiK  approx^ate  only:  Monticello  Ave.,  2,512  sq.  yds. 
Belgian  pavt^  2,062  sq.  ft.  flagging  etc.;  Neptune  Ave 
rioi  sq.   yas.    Belgian  pavt,   etc.;   Morgan  St,   2,450  sq. 

^'^Vhrciry^' Council  is  reported  to  have  awarded  the 
contract  for  improving  a  portion  of  W  4i|t  St.  to  the 
Uvalde  Asphalt   Co.,   2    Greene   bt,   at   $11,967. 

Orange  N.  /.—Bids  will  be  received  until  Sept.  9  by 
Edwd.  Clieetham,  Chmn^  Com.  on  Streets  for  ma^n^ad- 
izing,  curbing  and  flagging  a  portion  of  Tremont  Ave. 

Bayonne,  N.  J.-E'ids  will  be  received  by  the  City 
Council  (W.  C.  Hamilton,  City  Clk.)  unti  Sept  3,  for 
paviS^  Andrew  and  W.  43d  Sts.  with  a^Ph3't..,').rf'"in'Th? 
SQ  yds.,  and  2,800  ft.  curb  reset,  as  advertised  in  The 
Engfneering  ReMrd.     F.  W.  Dalrymple,  City  Lngr. 

'Wildwood  N.  /.—Evan  G.  Slaughter,  Chmn.  Street 
Com  whites  thkt  the  contract  for  constructing  40,000 
S  yds.  macadam  streets  with  «>"«V"Blnks  of^'wild^ 
Aug.  13)  has  been  awarded  to  Geo.  W.  Banks,  ot  wiia 
wood. 

Monroe  N  K— Bids  will  be  received  until  Sept.  5  by 
the  Bd  of  Village  Trus.  for  constructing  about  11,000 
s"  ff  cement  silewalk  and  about  >  400  lin  "carpenu?- 
Fred  J.  Knight,  Engr.,  Monroe;  T.  F.  B.  Carpenter, 
Village  Clk. 

New  York.  N.  y.— Bids  will  be  received  by  the  Park 
Bd  (Moses  Herrman.  Pres.)  until  Sept.  5,  for  furnish- 
ing and  setting  curbstones  providing  the  no«s^='7  ,<!"  "J 
ane  oaving  with  asphalt  blocks  the  carriageway,  and  witn 
r'fckTphflt  mastic^he  sidewalks,  and  otherwise  .mprov- 
ing  the  semicircle  at  the  entrance  to  Central  Park  at 
66th  at.  and  Central  Park  W. 

Brooklyn,'  N.  K.- Bids  will  be  received  until  Septem- 
ber II  by  Bird  S.  Coler,  Boro.  Pres.,  for  naving  with 
asphalt  and  constructing  sidewalks  on  several  streets  in- 
cluding Christopher  Ave.,  E.  32d  to  93d,  and  73d  Sts., 
Kenilworth  and  Kossuth  Places. 

'Rochester,  N.  K.- The  Bd.  Contract  &  Supply  is 
stated  to  have  awarded  contracts  for  paving  as  follows: 
Whitmore,  Rauber  &  Vicinus,  279  South  Ave.,  Atlantic 
Ave,  $10,491;  Culver  Road  grading  $6,544  and  to  Juhus 
Frie<5rich,  29  Frederick  Park,  for  paving  at  $11,605. 

Herkimer.  N.  V.— The  paving  of  N.  Washington  Green, 
Mary  and  Court  St.,  is  reported  contemplated,  at  a  cost 
of  $30,103. 

'Utica  N  F.— The  Common  Council  is  reported  to  have 
awardeu  'contracts  for  paving  as  follows:  Barber  Asphalt 
Paving  Co.,  131  Broad  St,  Belmont  Ave.,  $1,873;  Salina 
St.,  $2,077,  and    Lansing   St.,   $9,519. 

»The  bid  of  John  K.  Baxter,  Jr..  for  paving  a  portion 
of  Jay  St.  with  Mack  block  is  reported  recommended  for 
acceptance,  at  $9,351. 

Cortland,  N.  F.— The  Bd.  of  Pub.  Wks.  is  reported 
to  have  decided  to  pave  Homer  Ave. 

Cleveland,  O.— Bids  will  be  received  by  the  Bd.  Co. 
Comrs.  (Julius  C.  Dom,  Clk.),  until  Sept.  21  for  fur- 
nishing material  and  rcpaving  Wooster  Pike,  in  Mid- 
dleburg  and  Strongsville  Townships,  requiring  750  cu. 
yds.,  bank  sand,  150,000  second  quality  4-in.  brick,  800 
cu.  yds.  2-in.  crushed  stone  or  slag,  325  bbls.  Portland 
cement.     A.  B.  Lea,  Co.  Surv. 

'Columbus,  O.— The  Bd.  Pub.  Service  is  reported  to 
have  on  Aug.  22  awarded  contracts  for  paving  as  follows: 
(o)  Wheatland  Ave,  (fc)  Collins  Ave,  (c)  Fairwood  Ave., 
(d)  Ogdcn  Ave.,  (e)  Hunter  Ave.,  (/)  9th  Ave.,  (g) 
Highland  St.,  (.h)  13th  Ave.:  N.  B.  Abbott  85  N.  High 
St,  b  $6^09.,  c  $19,927,  e  $8,641,  f  $4677;  «j$?:024; 
Buckeye  Engineering  &  Contr.  Co.,  b  $6,503;  and  D.  E. 
Sullivan  &  Son,   1232  N.  High  St.,  o  $I3,554,  d  $10,536. 

Bids  for  paving  with  asphalt  Linwood  Ave.  is  reported 
to  have  been  opened  by  the  Bd.  Pub.  Service  as  follows: 
Cleveland  Trinidad  Paving  Co.,  Rose  Eldg.,  Cleveland, 
$27,60,7-  and  A.  G.  Pugh,  Dispatch  BIdg.,  4  bids,  ranging 
from  $26,113  to  $26,571.  Engineer's  estimate  on  im- 
provement is  $25,352. 


Cleveland,  O. — Bids  will  be  received  until  Sept.  20 
by  the  Bd.  Pub.  Wks.  (Jos.  T.  Elliott  Pres,)  for  pav- 
ing Montgomery    Pike,   as  per  specification   No.    668. 

Portsmouth,  O. — The  Bd.  of  Pub.  Service  will  receive 
bids  until  Sent.  4  for  naving  with  vitr.  brick  on  a  Portland 
cement  concrete  foundation,  Lincoln  and  Prospect  Sts.,  to 
comprise:  6,939  sQ-  yds.  paving:  1,880  lin.  ft.  curb;  440 
lin,  ft  sewer  pipe,  24-in;  ,20  lin.  ft.  of  15-in,,  and  54 
lin.  ft.  1 2-in.,  with  5  manholes  and  17  catch-basins.  R.  A. 
Bryan,  Engr.,  Street  Paving  Dept, 


'  litnu  marked  thus  give  the  names  of  parties  awarded  contraete. 
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Bellevue,  O. — Contracts  for  pavinjar  with  Metropolitan 
brick  (bids  onened  Aug.  10)  have  been  awarded  as  fol- 
lows (Engineer.  John  C.   Overmeyer,  of  Fremont) : 

To  Lee  &  Griggs,  of  Clyde,  for  paving  Euclid  Ave.  as 
follows:  2,OTo  cu.  yds.  excavation,  30  cts. ;  2,370  Hn. 
ft.  straight  curb,  37  cts.:  76  Hn.  ft.  circular  curb,  53  cts.; 
84  lin.  ft.  headers,  33  cts.;  3,300  sq.  yds.  paving  on  6  in. 
crushed  stone  on   2   in.   sand  fill.,  $1.33. 

To  the  Modern  Constr.  Co,  of  Fremont,  for  paving 
Castalia  St.  as  follows:  7,115  cu.  yds.  excav.,  35  cts.; 
6,882  lin.  ft.  straight  curb,  42  cts.;  133  lin.  ft.  circular 
curb,  45  cts.;  198  lin.  ft.  header  curb,  40  cts.;  11,959  sq. 
yds.  paving  on  8  in.  foundation,  sand  cushion  and  sand 
fill.,  $1.39- 

*Sandusky,  O. — W.  S.  Pace,  of  Mansfield,  has  secured 
contract  to  pave  Monroe  St.  with  Metropolitan  block, 
about  30.000  sq.  yds.,  and  A.  G-  O'Donnell  for  paving 
I^wrence  and  Osburne  Sts.  with  Metropolitan  blk.,  7,200 
yds.,  on  concrete   foundation,  stone  curb  and   asphalt  fill. 

Marietta,  O. — It  is  stated  that  bids  will  be  received  by 
the  Co.  Comrs.  until  Sept.  12,  for  grading,  etc.,  portion 
of   ^larietta-Barlow   Rd.     J.    M.    Williams,    Co.   Aud. 

IVilmington,  O. — It  is  stated  that  bds  will  be  received 
until  Sept.  5  by  the  Co.  Aud.,  for  constructing  a 
macadam   pavement  for   Road   Improvement  No.    110. 

Cincinnati,  O. — Bids  will  be  received  until  Sept.  20  by 
the  Bd.  Co.  Comrs.  (Fred.  Drubs,  Clk.)  for  improving 
Montgomery  Pike,  from  south  corporation  line  to  north 
corporation  line  of  Hamilton  Co.,  Clumbia,  Sycamore 
and  Symes  Townships,  as  per  specification  No.  668;  also 
until  Sept.  13  (readvertisement),  for  improving  Reading 
Pike,  _  Sycamore   Township,    as   per   specification    No.    669. 

It  IS  stated  that  bids  will  be  received  by  the  Bd.  Pub 
Service  (M.  J,  Keefe,  Clk.)  for  constructing  asphalt 
and   macadam  pavements  on  portions   of  3   streets. 

Toledo,  O.— Bids  for  repaving  portion  of  Norwood 
Ave.  are  reported  to  have  been  opened  by  the  Bd.  of 
Pub.  Service  as  follows:  Ohio  Paving  Co.,  vitrified 
brick  with  grout  filler,  $19,719;  with  asphalt  filler, 
$21,564.  James  Sheehan,  Big  Four  vitrified  brick  with 
grout  filler.  $20,876;  asphalt  filler,  $22,072.70.  Cleveland 
Trinidad  Paving  Co.,  asphalt  over  whole  street,  $23,585, 
with  brick  between  the  street  car  rails,  $2,000  less. 
Henry  P.  Streicher.  bitulithic.  $28,879. 
T.tJ,^-^  following  bids  were  reported  opened  for  paving 
Fhilljps  Ave.:  (a)  on  concrete,  (b)  stone  base:  Garri- 
pn  Bros.,  a  $42,549,  b  $36,137.  Ohio  Paving  Co.,  a 
?5ifii7.  tf  $44,26e:.  John  McMahon.  a  $41,972,  b  $35,560 
and  H.  P.  Streicher  Co.,  a  $37,642,  b  $31,551. 

It  is  stated  that  bids  will  be  received  until  Sept.  3  by 
the  Bd.  Co.  Comrs.  (J.  W.  Kerr,  Chmn.)  at  the  office 
of  the  Co.  Aud.,  for  grading,  draining,  bridging  and 
macadamizing  Otter  Creek   Rd. 

Ketit  O.— Bids  will  be  received  by  T.  A.  McMahon, 
City  Clk.,  until  Sept.  7  for  9,247  sq.  yds.  block  paving 
4,041  hn.  ft.  straight  curb.  207  Hn.  ft.  circ.  curb,  rock 
excav,  etc.,  as  advertised  in  The  Engineering  Record. 

*youngstown,  O.— The  Capitol  Constr.  Co.  of  Colum- 
bus, is  reported  to  have  secured  the  contract  for  re- 
flooring  the  Lowellville   Bridge   for  $5,687. 

Rankin,   Pa. — See    "Sewerage  and  Sewage  Disposal." 

*Pittston,    Pa. — Edward     Healey    is    reported    to    have 
secured   the  contract    for  paving   S.  Main   St.    with  Mack 
brick  for  $6,59. 
« 

*Huntingdon,  Pa. — H.  B.  Ahrens  &  Sons,  of  Lewis- 
town,  are  reported  to  have  received  the  contract  to  build 
2  miles  of  state  road  in  Brandy  Township,  Huntingdon 
County;  cost  $17,000. 

Ebensburg,  Pa. — The  Borough  Council  is  reported  to 
have  passed  an  ordinance  providing  for  tlie  paving  of 
Julian,  Horner  and  Sample  Sts. 

Media,  Pa. — The  City  Council  is  reported  to  have  de- 
cided to  pave  with  brick  a  portion  of  Front  St. 

_  Palestine,  Tex. — S.  Allen.  City  Secy.,  writes  that  the 
citizens  on  August  20  voted  to  issue  $50,000  bonds  for 
paving. 

El  Paso,  Tex. — Bids  will  be  received  until  Sept.  9  by 
the  Comrs.  Court,  for  furnishing  material  and  construct- 
ing a  macadam  road  along  what  is  known  as  the  county 
road,      A.    S.    Eylar,   Co.  Judge. 

Marshall,  Tex. — H.  S.  Rice,  City  Secy.,  writes  that  all 
bids  opened  on  Aug.  14  for  constructing  about  22  miles 
of  sidewalks  have  been  rejected.  No  date  yet  set  for  the 
receiving  of  new  bids. 

*Osden,  Utah. — The  City  Council  is  reported  to  have 
awarded  the  contract  for  paving  a  portion  of  Wall  St. 
to  P.  J.  Moran,  of  Salt  Lake  City,  for  $19,452. 

*Tacoma,  Wash. — W.  H.  Hicker  is  reported  to  have 
secured  the  contract  for  street  grading  in  Badgerow  addi- 
tion,   for  $9,299. 

Wheeling,  W.  Va. — The  opening  of  the  Tap  Mill  Road 
at  the  northern  extremity  of  the  city  of  Wheeling,  is 
to  be  jointly  undertaken  by  the  County  of  Ohio,  the  city 
of  Wheeling,  the  WheeHng  Steel  &  Iron  Wks.,  the  Pan 
Handle  Traction  Co.,  and  the  Pennsylvania  Ry.  Co., 
operating  the  P.  W,  &  Ky.  Ry.  They  have  each  ap- 
propriated $8,000.  making  a  total  of  $40,000,  to  do  the 
work  proposed.  The  work  consists  of  excavating  and  re- 
moving large  quantities  of  loose  and  solid  rock  which 
have  slid  down  on  the  street  and  have  been  accmululat- 
ing  for  several  years;  building  concrete  retaining  and 
face  walls,  and  about  5,000  sq.  yds.  of  brick  paving. 
TTie  work  is  to  be  let  by  contract  at  once.  Herman  L. 
Arbenz   is  County    Engr.      Chas.    Cooke,    City   Engr. 

Ashland,  Wis. — The  Bd.  Pub.  Wks.  is  reported  to  have 
opened  bids  Aug.  22  as  follows  for  paving  with  asphalt 
7th  St.:  Barber  Asphalt  Paving  Co.,  $39,218  and  An- 
drews Constr.   Co.,  $39,860. 

Oshkosh,  Wis.- — The  Barber  Asphalt  Paving  Co.  is  re- 
ported to  have  submitted  the  onW  bid  Aug.  17  for  the 
paving  with  asphalt  a  portion  of  Church  St.,  at  $2.33  per 
sq.   yd. 

Milwaukee,  Wis. — The  construction  of  a  boulevard 
from  Juneau  Park  to  the  river  is  reported  contemplated 
by  the  Metropolitan  Park  Commission. 

*Milwa%tkee.  Wis. — TTie  Barber  Asphalt  Paving  Co.  is 
reported  to  have  secured  the  contract '  for  paving  with 
asphalt  a  portion  of  Broadway  at  $2.36  per  sq.   yd. 

Janesville,  Wis. — C.  V.  Kerch,  City  Engr.,  writes  that 
with  regard  to  bids  to  be  received  by  the  Street  Assess- 
ment   Com.    (S.    B.    Heddles,    Chmn.)    until    Sept.    6,    for 


paving  with  brick,  that  the  work  consists  of  paving 
Lincoln  School  and  City  Hall  Alleys  and  a  portion  of 
E.  Milwaukee  St.,  aggregating  4,182  sq.  yds. 

^Ottawa,   Ont. — The  Barber  Asphalt  Co.  is   reported  to 

have  secured  the  contract  for  paving  with  asphalt  a 
portion  of  Murray  St,   for  $10,100. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes   Arranged   Alphabetically   by   States, 

Gadsden,  Ala. — At  a  meeting  of  City  Council  on  Aug. 
19  a  petition  was  presented  by  the  Etowah  Light  &  Power 
Co.  asking  for  a  franchise  to  enter  this  city  for  the  pur- 
pose of  selling   light  and   power. 

Rcdondo,  Cat. — The  War  Dept.  is  reported  to  have 
granted  to  the  Los  Angeles  Wave  Power  &  Electric  Co. 
(Fred.  Starr,  of  Los  Angeles,  Pres.)  all  necessary  rights 
and  privileges  for  the  establishment  of  a  plant  here, 

Downieville,  Ca/.— Richd.  Phelan  is  reported  to  be  pro- 
motin*'  the  construction  of  a  power  plant  at  Denton  on 
Feather  River,  and  a  new  railroad  through  the  Yuba 
Pass  connecting  Maryville  and  Oakland.  A  lo-ft.  dam  is 
to  be  constructed  at  the  mouth  of  Gold  Lake  and  the 
water  piped  dow,n  Gray  Eagle  Creek  to  the  power  plant. 
It  is  expected  that  20,000  h.p.  will  be  generated, 

Pasadena,  Cat. — The  Electric  Light  &  Supplies  Com. 
of  City  Council  is  stated  to  have  decided  to  enlarge  the 
municipal  'electric  lighting  plant  by  the  adding  of  150 
lamps,  50  to  be  arcs  and  100  incandescents  of  32  c.p. 
C.  C.  Glass,  Mgr. 

Etna  Mills,  Cal. — It  is  stated  that  the  proposition  is  be- 
ing agitated  to  bond  the  town  for  the  purpose  of  buying 
the  water  works,  installing  a  sewer  system  and  acquiring 
a  source  of  electricity  for  light  and  power  purposes. 

Washington,  D.  C. — Bids  will  be  received  until  Sept.  3 
at  the  Bureau  Supplies  and  Accounts,  Navy  Dept.,  Wash- 
ington, D.  C,  to  furnish  at  the  navy  yards  and  naval  sta- 
tions a  quantity  of  supplies  as  follows :  Norfolk,  Va. : 
Sch.  226- — Incandescent  lamps;  rubber-covered  weather- 
proof, duplex  telephone,  and  magnet  wire,  conduits,  steel 
conduit  iron  poles,  break-arms,  electrical  material,  iron 
poles,  etc.  Charleston,  S.  C:  Sch.  230 — Electrical  sup- 
plies. Washington,  D.  C. :  Sch.  226 — Electrical  instru- 
ments. Also  until  Sept  17:  Mare  Island,  Cal.:  Sch. 
254 — Incandescent  lamps,  carbons,  drv  batterv  cells,  elec- 
trical supplies,  etc.  Sch.  256 — Windlasses  for  arc  ftmp 
service.  Puget  Sound,  Wash.:  Sch.  252 — Thermostat 
coils.  Applications  for  proposals  should  designate  the 
schedule  <lesired  by  number.  E.  B.  Rogers,  Paymaster 
Genl.,  U.  S.   N. 

Jacksonville^  Fla. — Bids  will  be  received  until  Oct.  4 
by  the  Bd.  of  Trus.  for  the  Water  Works  and  Improve- 
ments Bonds,  addressed  to  E'.  V.  Dillon,  Chmn.,^  for  fur- 
nishing, set  up  in  running  order  on  _  foundations  fur- 
nished by  the  Bd.,  in  the  electric  light  station,  one 
ii5oo-kw.  steam  turbo-generator,  a  50-kw.  motor-driven 
exciter.  Turbine  to  be  run  condensing  steam  pressure 
at  boiler  150  lbs.,  no  superheat,  27-in.  of  vacuum.  Gen- 
erator to  be  of  the  revolving-field  type,  3_-nhase,  6o-cycle, 
2.300  volts.  Bidders  must  furnish  detail  blueprints  of 
the  machinery  they  propose  furnishing,  with  complete 
specifications  and  guarantee  of  efficiency.  For  further 
information  apply  to  R.  N.  Ellis,  Supt. 

Chicago,  Tit. — Bids  will  be  received  by  Wm.  Carroll, 
City  Electrician,  until  Sept.  3,  for  furnishing  the  de- 
partment of  electricity  with  about  2.500  alternatingcur- 
rent  series  arc  lamps,  10  single-phase,  6o-cycle,  oil-insu- 
lated, self-cooled,  step-down  transformers,  and  50  induc- 
tive regulators. 

Clay  City,  Tnd. — J.  H.  Bence,  Town  Clk.,  writes  that 
the  town  would  grant  franchise  for  electric  lighing  plant 
to  responsible   parties. 

Plymouth.  Ind. — It  is  reported  that  imnrovements  are 
contemplated  at  the  Plymouth  Electric  Light  Plant,  at 
a  cost  of  $10,000.  Dav  service  it  is  stated  will  be  es- 
tablished if  the  city  will  extend  its  franchise  and  con- 
tract.     C.   D.   Snoeberger,  Pres. 

Davenport.  la. — It  is  reported  that  the  Independence 
Power  S'  Light  Co.  wiH  erect  a  concrete  power  station, 
54x168   ft. 

Baltimore.  Md. — The  Bd.  of  Awards  on  Aug.  21  ap- 
proved  specifications  for  about  $200,000  worth  of  muni- 
cipal street  lighting.  Supt.  of  Lamps  and  Lighting  Mc- 
Cuen,  it  is  stated,  will  soon  ask  bids  for  the  following 
work:  Supplying  incandescent  burner  and  mantle  equip- 
ment for  street  gas  lights:  equipment  for  naphtha  and 
gasoline  lamps;  supplying  illuminating  gas  for  all  street 
gas   lamps. 

Baltimore,  Md. — Bids  will  be  received  until  Sent.  4 
at  the  Treas.  Dent.  (J.  B,  Reynolds,  Acting  Secy.>. 
Washington,  D.  C,  for  manufacturing  and  placing  in 
position  in  complete  working  order,  in  the  new  U.  S. 
Custom  House.  Baltimore,  Md.,  certain  combination  gas 
and  electric  light  fixtures. 

Marlboro,  Mass. — The  Marlboro  Electric  Co,  (L.  P. 
Hnwe,  Mgr.).  is  reported  to  have  been  granted  per- 
mission to  issue  $170,000  additional  capital  stock,  and 
intends  making  improvements  to  its  plant. 

*Biloxi,  Miss.— The   Citv  Council    is   stated  to  have   on 

Aug.   20  awarded  to  the   Gulfport  Sc   Mississippi  Traction 

Co.  the  contract  to  light  city  with  electricity  for  a  period 
of   10  yrs. 

St.  Louis,  Mo.~\t  is  stated  that  the  Bd.  of  Pub.  Im- 
nrov,  Aug.  23  approved  plans  for  a  municipal  lighting 
and  heating  plant  for  the  Quarantine  Hospital,  the  build,- 
ing  and  macninery  to  cost  about  $10,000.  A  heating 
plant  is  also  to  be  installed  at  the  greenhouses  in  Forest 
Park.     ' 

*Billings,  Mont. — The  Bd.  of  Directors  of  the  Billings 
Heating  Co.  is  stated  to  have  awarded  contract  to  con- 
struct plant  to  the  Towa  Constr.  Co.,  of  Oskaloosa,  la., 
at  $67,400.  Other  bids  received  are  reported  to  have  been 
from  the  Electric  &  Steam  Eng.  Co.,  of  St.  Louis.  Mo., 
at  $69,472,  and  the  Beeman  Stocking  Co.,  of  Billings, 
at  $69,039. 

*TecutJisrh,  A'' ('/'.—Contracts  for  constructing  an  elec- 
tric light  plant  (bids  opened  Aug.^  19)  have  been  awarded 
as  follows:  To  the  Buckeye  Engine  Co.,  Salem.  O..  one 
80-11. n,  tandem  c.  p.  engine,  225  r.  p.  m.,  and  one  8-h.p. 
simple  engine,  257  r.  p.  m. :  to  the  Westinghouse  Elec- 
tric &Mfg.  Co..  Pittsburg,  Pa.,  one  engine  type,  125-kw., 
3-phase,    60-cycle   alt.;    one    engine    type^    so-kw.,    3-phase, 


6o-cycIe  alt.;  one  switchboard  complete,  street  lighting 
equipment  and  lighting  transformers;  to  the  English  Iron 
Wks.,  Kansas  City,  Mo.,  one  150-h.p.  boiler,  Cookson 
heater,  injector  and  Snow  pump;  Western  Electric  Co.» 
Kansas  City,  Mo.,  all  line  material  and  poles.  Total 
cost,   $16,000,     John   Martz,  Engr.,   Seward. 

Newark,  N.  J. — The  two  lowest  bids  opened  on  Au^. 
23  by  the  Special  Com.  on  Lighting  of  Common  Council 
for  an  electric  light  plant  in  the  City  Hall,  are  stated  to 
have  been  submitted  by  E.  M,  Waldron  &  Co.,  at  $28,904 
and  the  Hrowe  Co.,  at  $29,981. 

Morristown,  N.  J. — The  Bd.  of  Directors  of  the  Mor- 
ris &  Somerset  Electric  Co.,  at  a  meeting  on  Aug,  24, 
are  reported  to  have  instructed  its  Executive  Committee 
to  immediately  let  contracts  for  the  construction  of  the 
company*s  electric  lighting  plant.  The  plant  will  cost 
about  $200,000.     Peter  V.  Stryker,  Gen.  Mgr. 

Ellis  Island,  N.  Y.  H.,  N.  K.— Bids  will  be  received 
by  Robt.  Watchorn,  Comr.  of  Immigration,  until  Sept. 
7,  for  furnishing  materials  and  installing  electric  lighting 
in  power  house  of  Contagious  Disease  Hospital  Group  at 
Ellis   Island   Immigration    Station. 

Blackwell's  Island,  N.  Y. — The  following  are  the  bids 
opened  on  Aug.  zi  by  Robt.  W.  Hebberd,  Comr.  Pub. 
Charities.  N.  Y.  City,  for  furnishing  materials  and  in- 
stalling complete  electric  lighting  and  power  system  for 
all  buildings  and  grounds  under  the  jurisdiction  of  the 
Department  of  Public  Charities,  and  comprising  the  New 
York  City  Home  for  the  Aged  and  Infirm,  Blackwell's 
Island,  Boro.  of  Manhattan:  (a)  '  aggregate  price .  for 
whole  work,  (b)  aggregate  price  for  the  whole  work  by 
alternate  installing  underground  conduit  lines  with  ser- 
vice boxes,  manholes,  transformer  vaults  and  the  like 
complete  as  specified  for  all  lines  outs-de  of  buildings: 
Ideal  Electric  Cont..  Co.,  1123  Bway.,  N.  Y.  City,  a 
$86,410,  b  $112,320;  Thompson-E'onney  Co.,  45  York  St., 
Brooklyn,  a  $94,880,  b  $123,760;  T.  G.  Blanchard,  a 
$88,697,  b  $128,142. 

Johnstown,  N.  Y. — I.  M.  Everest,  of  Albany,  a  repre- 
sentative of  the  McCaffery  Water  Motor  &  Power  Co.,  of 
Troy,  is  stated  to  have  secured  water  privileges  along  the 
Caroga  and  Peck  Creeks  from  Caroga  Lake  to  the  Mo- 
hawk River  and  from  Peck's  Pond  to  its  junction  with 
Caroga  Creek,  and  is  seeking  privileges  in  the  vicinity  of 
Johnstown,  on  the  said  creeks.  It  is  stated  that  several 
large  power  stations  will  be  established  in  this  locality  to 
distribute  power  in  Montgomery,  Fulton  and  Herkimer 
Counties. 

Buffalo,  N.  Y. — Bids  will  be  received  until  Sept.  6  by 
the  Bd.  of  Superv.  (Henry  D.  Feist,  Clk.)  for  furnishing 
labor  and  material  required  in  furnishing  and  installing 
lockers,  gun  cases,  electric  *  light  fixtures,  etc.,  in  the 
armory   of  the   74th  Regt.,   N.  G.,   N.   Y.,  Buffalo. 

West  Point,  N.  Y. — Bids  will  be  received  by  Maj.  J. 
M.  Carson,  Jr.,  Q.  M.,  U.  S.  M.  A.,  until  Sept.  30,  for 
furnishing  and  installing  combination  gas  and  electric 
light  fixtures  in  old  and  new  Cadet  barracks,  as  adver- 
tised in  The  Engineering  Record. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Sept.  p 
by  C.  B.  J.  Snyder.  Supt.  School  Bldgs..  New  York 
City,  for  completing  the  abandoned  contract  for  the  elec- 
tric  equipment  in   School   io9»   B'oro.    Brooklyn. 

Rochester,  N.  Y. — Bids  will  be  received  until  Septem- 
ber 30,  by  the  Comrs.  of  Bldgs.  of  Monroe  County  (G. 
L.  Meade,  Chmn.),  for  furnishing  and  putting  in  place 
150  h.p.  130  lbs.  working  pressure  internal  furnace 
boiler  in  the  Monroe  (bounty  Power  House,  at  Rochester; 
also  same  date  and  place  for  furnishing  and  instaUing 
an  electric  lighting  plant  in  the  basement  of  the  Court 
House  at  Rochester. 

Hoosick  Falls,  N.  Y. — ^Application  has  been  made  to 
the  Public  Service  Comn.  by  the  Schaghticoke  Electric 
Co.,  of  Hoosick  Falls,  for  consent  to  increase  its  capital 
stock  from  $30,000  to  $500,000,  and  also  for  consent  to 
the  issue  of  $1,750,000  of  5  per  cent.,  2  year.,  first  mort- 
gage bonds,  to  be  used  to  develop  water  rights  company 
has  acquired  along  Hoosick  River.  If  the  application  is 
granted,  it  is  proposed  to  run  high-tension  transmission 
line  to    Schenectady   to   furnish  additional   power. 

*  Philadelphia,  N.  Y.—A.  F.  Nims,  of  Philadelphia,^  is 
reported  to  have  secured  the  contract  for  constructing 
concrete  dam  for  the  municipal  electric  light  plant,  for 
$4,561. 

*Hickory,  N.  C. — M.  E.  Thornton,  of  Hickory,  writes 
that  the  contract  for  constructing  a  concrete  rock  rein- 
forced dam  with  power  house,  across  the  Catawba  River, 
at  Hickory,  and  installing  3,000-h.p.  turbine  water-wheels 
and  electrical  apparatus  and  transmission  lines  for  light- 
ing and  power  purposes  (bids  opened  Aug.  10)  has  been 
awarded  to  A.   F.  Hart  &  Co.,  of  Hickory. 

Fargo,  N.  D. — Geo.  Hancock,  is  reported  to  have  pre- 
pared plans  for  extending  and  rebuilding  the  power  plant 
of  the  Union  Light,  Heat  &  Power  Co.  It  is  stated 
that  the  improvements  will  cost  about  $30,000. 

Cincinnati,  0. — The  Little  Miami  Light,  Heat  &  Power 
Co.,  which  proposes  to  harness  the  Little  Miami  River, 
it  is  stated,  has  secured  additional  land  along  that  river, 
and  expects  to  start  work  in  the  fall.  The  total  expen- 
diture, including  land  and  equipment,  will  be  about  $1,- 
000,000.  Engineers,  John  W.  Hill  &  Sons,  First  Natl. 
E*ank   Bldg. 

Pittsburg.  Pa. — The  Southside  Electric  Mfg.  Co.,  is  re- 
ported to  have  decided  to  apply  for  a  charter.  The 
stockholders  plan  to  increase  the  capital  and*  enlarge 
the  plant  for  the  purpose  of  furnishing  light  and  heat 
to  residents  and  stores  and  factories  on  the  Southside; 
capital,  $65,000.  L.  J.  Regan,  Pres.,  and  Peter  M.  Lip- 
pert,   Secy,  and  Treas. 

*Manayunk,  Pa. — Wm,  H.  Dechant,  of  Reading,  is 
reported  to  have  secured  a  contract  for  building  an  elec- 
tric power  generator  plant  in  Manayunk  for  supplying 
current  to  surrounding  mills.  The  plant  will  be  situated 
on  Schuylkill   River  and  will  cost   about  $100,000. 

^  anama. — See  "Miscellaneous." 

Camp  Hill.  Pa.— The  Camp  Hill  Fuel  &  Gas  Co.,  of 
Camp  Hill,  is  reported  to  have  received  a  charter,  with 
a  capital  of  $5,000.  Incorporators:  Robt.  Smith,  T.  K. 
Van  Dyke  and  others. 


*  Items   marked  thus  give  the  names   of  parties   awarded   contracts. 
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l.anrmntT.  Pm. — Bids  irill  be  rtttlTcd  until  SciM.  jo 
by  WmhcT  A.  M3]«r,  CBc.  Tbaddeus  Stcrau  InduMrial 
Scbool  Comn.,  at  bw  oCce,  Court  IIouk,  for  erecting 
•  power  (taal  and  «  cettaces  for  above  scbool;  also  tbe 
at  tbe  power  plaDt.  alto  sewers  and 
I  ft,  aad  bcatinc  plant  for  all  build- 
_  aae  and  place,  for  erecting  a  tbop  for 

the  Stepbun  Orphaas'  Home. 

NmtktiO*,  Ttmm. — A  buildinit  permit  is  reported  to 
have  Wca  giaatej  to  tbe  Nasbville  Gas  Co.  for  tbe  erec- 
tioa  of  a  new  bricli  boiler  rooo,  generator  and  engiiM 
rooaa  al  its  pbnt  at  jd  Atc.  ;  cost  about  1 10,000. 

t— iiantwi^  Tenn. — Bids  will  he  received  by  tbe 
Mayor  and  BoL  of  AMermen  until  September  13  for 
■Mltf  rial  aad  cottstmcting  complete  a  bydro- 
Bt  for  water,  lights  and  power  comprising 
prastodca.  tnrbiiws,  generator,  arc  lighting 
apparanM,  pole  Kims,  tower  and  tanir  c  i..  mains. 
hydrants.  vsItcs.  etc..  as  advertised  in  Tbe  Engineering 
Record.  Walter  G.  Kirkpatrich.  of  Jackson,  Miss.,  Engr. 
R.   a  WUliaas.  Mayor. 

Ft.  itftr.    V: — Rids  will   be  received  by   Capt.    B.   B.    . 
H»«r.  Coostr.   O-   M..   U.  S.   .K..  until   Sept.   la   for   fur- 
'  "  *  sad  installiBg  acetylene  cas  6xtures  in  tbe  Isola- 
Hoapital.  as  advertised  in  Tbe  Engineering  Record. 

'TacMM.  Wash. — Tbe  Council  on  h\xg.  13  is  stated  to 
hare  decided  to  accept,  conditionally  on  result  of  election 
to  be  held  Sept.  10,  tbr  bid  of  Geo.  Milton  Savage  Co., 
U  $1,750,000.  for  installing  on  upper  Nisqually  River,  a 
■wmiopal  hydraulic  power  plant  of  10,000  b.p. 

M*Ju»m,  H'it.— It-is  reported  that  tbe  Madison  Gas 
le  Eleclric  Col  (John  Corscot,  Gen.  Mgr.)  intends  expend- 
ing $75,000  for  IKW  macbinery  and  new  buildings. 

BnHmflcn.  Wis. — F.  R.  Crabtree,  it  is  reported,  has 
oooiplctco  plans  for  a  factorv  buildinit.  power  house  and 
warehooae  to  he  erected  by  the  Burlington  Advancement 
AsK>c  (Geo.  WaUer.  Secy.). 

SertUuU.  WU. — It  is  stated  that  the  NorthBeld  Light, 
Beat  ft  Power  Co.  is  seeking  a  franchise. 

BMmut.  Wit. — Tbe  Baldwin  Electric  Light  k  Fuel  Co. 
is  reported  incorporated,  with  a  capital  of  $15,000,  by 
E.  J.  Cave,  O.  K.  Hawley  and  Herman  Heebink. 

E»m  Ctmn,  Wit. — Tbe  Chippewa  Valley  Light  &  Power 
Co.  is  reported  to  have  filed  a  mortgage  for  $f. 000,000, 
and  propose  tuing  some  of  the  funds  for  improvements 
aad  wrtensjons. 

ilutnia.  Wit. — \n  election  is  soon  to  be  held,  ac- 
cording to  reports,  to  vote  on  tbe  >|uestion  of  issuing 
$10,000  bonds  for  an  electric   light  plant. 

Wiumtet,  Mam. — Bids  will  be  received  by  the  Chmn. 
Bd-  Control,  until  Oct.  i  (extension  of  date  from  Sept. 
j>,  for  tbe  construction  of  general  works,  and  for  supply 
and  erfction  of  various  portions  of  equipment  for  hydro- 
ckctric  works  and  station  at  Point  du  Rois.  for  a  -trans- 
arissioa  line  between  Point  du  Bois  and  Winnipeg,  and 
lor  a  receiving  transformer  station  in  Winnipeg,  etc., 
as  advertised  in  The  Engineering  Record. 

HmmOlcn,  Out.— See   "Water." 

ELECTRIC  RAILWAYS. 

Kolei   Arrantti   Alpkab<ticaUy    by   Slates. 

LittU  Kotk.  Ark.— J.  J.  Fiske,  Pres.  and  Gtn.  Mgr. 
Little  Rock  k  Pine  BlofT  Traction  O.,  Rooms  9  and  10. 
Soiji  Main  St.,  writes  that  tbe  company  is  ready  to  re- 
ceive figures  from  railroad  contractors  upon  grading  in 
a^bridging.  track  laying,  over-head  construction, 
rcctsoa  of  power  bousr,  either  in  part  or  as  a 
etc;  also  figures  from  manufacturers  and  supply 
for^wire,  steel  bridge  material,  overhead  construc- 
■alerial.  power-honse  equipments,  cars.  etc.  It  is 
.  .osed  to  build  approximately  50  miles  of  electric  in- 
terarban  street  railroad  between  Little  Rock  and  Pine 
Bluir.  Ark. 

DomminaU.  Col.— Set  "Power  Plants,  Gas  and  Elec- 
triaty." 

Sam  toit,  Co/.— -It  is  sUtcd  that  the  Peninsular  R.  R. 
Oo.  contemplates  building  30  miles  of  sUndard-gauge 
denbic  track. 

Wttthrook.  CoKK.— Judge  William  S.  Case,  of  the  Su- 
penoT  Court,  is  stated  to  have  irassed  an  order  declar- 
inc  the  building  of  tbe  Shore  Ijne  Electric  Ry.  a  mat- 
ter of  paUic  convenience  and  necessity,  and  permitting 
™e  eoostrtiction  of  a  street  railwav  in  the  towns  of 
Wcalhroak,  Old  Saybrook  and  Essex. 

BtUrnUt,  Ill—Tht  East  St.  Louis  k  Eastern  Ry.  Co. 
is  reported  organized.  The  purpose  is  to  build  a  road 
between  East  .St.  Louis  and  Belleville.  Incorporators: 
L.  C.  Havnes.  T.  W.  Oegory,  G.  C.  Pierce,  F.  H.  Thomas 
and  F.  H.  Kniger. 

Sanik  Brmd.  Jnd, — A  franchise  is  reported  to  have  been 
— cd  by  the  Comrs.   of  St  Joseoh  County  to  the  CThi- 
Sotith  Bend  k  Kortbem   Indiana  Traction  Co.   tor 
aa  nwiiiiim  ia  Kotre  Dame  Ave.  to  tbe  College  grounds. 

Emaiaubmrr.  /«.— The  Spirit  I..ake.  Emmrtshurg  k  Ft. 
Dodfr  Ry.  Co.  is  suted  to  have  filed  articl<-«  of  incor- 
vattOua  with  the  Secretary  of  State.  Capital  $ao,ooo. 
The  canpany  organises  for  the  purpose  of  building  an  in- 
ternrban  railway  from  Ft.  Dodgr  in  a  northwesterly  di- 
mtioa  Ibroogb  Evmetsbarg  to  Spirit  l.ake,  or  to  some 
joint  oa  tbe  Okoboji  Lakes,  a  distance  of    190  miles. 

Dm>rm^»n.  to. — Articles  of  incorporation  of  the  Dav- 
SBpoH  k  Manchester  Internrban  Ry.  Co.  are  stated  to 
have  been  filed  with  the  SecreUry  of  State.  Capital 
$15,000.  The  purpose  Is  the  construction  of  an  in- 
ttrartan  electric  railwav  betcen  Davenport  and  Man- 
chester. Tbe  line  will  be  about  90  miles  in  length,  and 
srOtparallel  tbe  Milwaidice  mad.  C,tn.  T.  Baker.  Pres.: 
P.  W.  Rank.  Secy.,  and  T.  F.  Halligan,  Treas.,  all  of 
Davcnpoi  t. 

Battom  Matt. — Bids  for  constructing  entrances  and 
exit  at  Sannner  St.  for  the  Washington  St.  tunnel,  will 
be  received  inttil  Sept.  5  by  B.  I.eighton  Beal,  Secy.  Eos- 
ton  Transit  Coma. 

PittiitU.  Matt. — A  frsncWae  is  stated  to  have  been 
malad  bv  the  Bd.  of  Aldermen  to  the  Berkshire  St. 
Ry.  Co.  for  sn  extenaion  of  its  tracks  from  East  St. 
to  •  point  beyond  the  Pleafure  Park. 

Si.    Limit.    Mo. — The    St.    I-onis.    Lakewood    li    Grant 
?ark  Ry.  Cm.  J.  G.  Hngbea,  Ch.  Engr.)  is  stated  to  have 
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completed  toward  Grand  Park  about  2  miles  of  grading. 
The  company  will  place  contracts  next  month  for  about 
6  miles  of  additional  track,  for  which  franchises  have 
been    granted. 

Las  IVeuj,  .V.  M. — The  construction  of  an  electric  line 
between  this  city  and  Mora  is  reported  contemplated.  T. 
M.  Cunningham.  Jefferson  Raynolds,  H.  W.  Kelly,  W. 
A.  Buddecke,  of  the  Las  Vegas  Ky,  &  Power  Co.,  are 
said  to  be  interested. 

Crand  Forks.  .V.  D. — It  is  stated  that  Messrs,  Lam- 
brecb  and  Murrav,  of  Minneapolis,  Minn.,  are  planning 
to  construct  a  tnird  rail  electric  railway  from  Grand 
Forks  to  C!arrigan. 

Daylon,  O. — It  is  reported  that  the  Dayton  Str.  Ry. 
Co.  is  preparing  to  construct  a  railway  line  13  miles  in 
length,  extending  from  Southeast  Dayton  to  Dayton  View 
ana  on  out  the  Salem  I'ike  to  the  Fhiladclphia  Road  in 
Harrison  Township.  The  road  is  being  promoted  by 
(Aas.   Bosler,  D.   Dwyer  and  A.  Emanuel. 

Emetne,  On. — It  is  reported  that  the  Eugene  &  East- 
em  Ry.  has  just  purchased  from  A.  Welsh  the  franchises 
granted  the  Williamvttt-  Valley  Co.  for  the  construe- 
tion  of  a  street  railway  by  the  city  of  f^ugene,  the  city 
of  Springfield,  and  the  rights  of  way  between  the  two 
cities,  and  the  right  of  way  up  the  McKeniie  River. 
The  deed  includes  all  the  properties  in  connection  with 
the  railroads  formerly  transferred  to  .K.  Welsh  by  the 
Willamette  Valley  Co.  J.  O.  Storey,  Pres.;  A.  Welsh, 
VicePres.    and  tien.   Mgr.;   George   Dracher,   Treas. 

DaxfhiH.  I'a. — The  ctiartcr  for  the  Daunhin  St.  Ry. 
Co.,  which  is  to  build  the  line  between  the  Lucknow  ter- 
minus oi  the  traction  comii-jny  and  Dauphin  is  rti>ortr<l 
signed  by  Governor  Stuart.  Capital.  $75,000.  A.  G. 
Knisely,   President. 

Chetler,  Pa. — It  is  reported  that  the  Chester  Trac- 
tion Co.  IS  planning  to  reconstruct  about  i  mile  of  track 
on    Edgemont  .'\ve. 

'Johnstown  Pa. — It  is  reported  that  the  Southern 
Cambria  St.  Ry.  Co.  has  awarded  Howard  C,  Cook,  of 
Johnstown,   a  contract  for  ties. 

Carrizo  Springs,  Tex.— It  is  reported  that  D.  J.  Wood- 
ward, of  San  Antonio,  is  interested  in  a  proposition  to 
build'  an  interurban     from  Cotulla  to  Orrizo  hprings. 

San  Angela,  Tex. — J.  H.  Ransome,  of  Hereford,  Tex., 
is  stated  to  have  been  granted  an  electric  street  railway 
franciiise  by  the  City  Council.  Capital  $200,000.  J.  A. 
Williams  is  the  local  representative  of  the  company. 

Ft.  Worth,  Tex. — The  American  Engineering  Co.  of 
Indianapolis,  Ind.,  is  stated  to  have  closed  a  contract 
for  constructing  and  equipping  60  miles  of  electric  rail- 
way to  connect  Ft.  Worth  and  Mineral   Well. 

Seattle,  Wash.— The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Loyal  Ry.  Co.  to  construct 
and  operate  a  street  railway  in  certain  streets  of  the 
city. 

Colfax,  Wash.— It  is  stated  that  the  survey  for  the 
Pullman,  La  Crosse  &  Columbia  River  Electric  line,  pass- 
ing about  10  miles  south  of  Colfax,  through  Union  Flat, 
is  about  completed.  J.  O.  Staats,  of  La  Crosse,  is  in 
charge  of  the  survey.  • 

RAILROADS. 

Notes   Arranged    Alphabetically   by   States. 

Pine  Bluff,  Ark. — A  corps  of  engineers  is  reported  to 
be  now  en  route  to  Pine  Bluff  to  make  a  survey  of  thee 
Pine  Bluff,  North  &  South  R.  R.  to  be  built  from  Pine 
Bluff  north  to  some  point  on  the  Rock  Island.  The 
road  will   be  operated  and  owned  by    Pine   Bluff  capital. 

Ft.  Smith,  Ark. — The  Kansas  City  Southern  R.  R.  Co, 
(A.  F.  Rust,  Resident  Engr.,  Kansas  City,  Mo.)  is  re- 
ported to  have  decided  to  reconstruct  its  line  in  Ft.  Smith 
and  also  build  there  large  yards. 

Pagosa  Springs.  Colo. — The  Pagosa  Springs  &  Del 
Norte  R.  S.  Co.  is  reported  incorporated,  to  construct  a 
line  from  Juanita  on  the  Denver  &  Rio  Grande  R.  R. 
in  Archuleta  County  to  Del  Norte,  another  branch  of 
the  same  road  in   Rio  Grande  County. 

Denver.  Colo. — The  Denver,  Laramie  &  Pacific  R.  R. 
Co.,  which  is  reported  to  have  been  recently  incorporated 
to  build  a  new  road  between  Denver  and  Seattle,  Wash., 
is  reported  to  be  securing  ri^thts  of  way,  etc.  S.  M. 
Neviua,  the  Chief  Engineer,  is  reported  to  be  now  in 
Casper,   Wyo. 

Athens,  Ga. — The  citizens  are  reported  to  be  consider- 
ing the  raising  of  stock  for  the  Athens  &Carolina  R.  R., 
to  be  constructed  from  Athens  to  Anderson.  S.  C. 
Mayor  Dorsey,  Prof.  Branson  and  T.  J.  Scott,  all  of 
Athens,  are  reported  on  the  committee  from  Athens. 

Covington,  Ind.— The  Covington  &  Wabash  Valley  R,  R. 
Co.  is  reported  incorporated,  with  a  capital  of  $50,000, 
to  build  a  railroad  from  Covington  to  Silverwood,  a  dis- 
tance of  about  1.1  miles.  Director:  Wm.  G.  Ruhl,  2728 
Magnolia  Ave,,  Chicago,  III.;  Chas.  Walter  I^inhach, 
Wm.  E.  Bancbrake  and  Geo.  P.  Schwinn,  all  of  Coving- 
ton. 

Sulphur  Ind.  Ter. — The  surveying  of  the  Sulphur, 
Coalgate  &  Southeastern  R.  R..  chartered  to  build  from 
Sulphur  eastward  to  Paris.^  Tex.,  is  reported  to  he  now 
in  progress  throujth  the  Chicasaw  Nation.  It  is  proposed 
to  construct  the  line  through  Hickory,  Pontotac  and  Coal- 

Sle.  The  Commercial  Club  of  Hickory  is  reported  to 
ve  closed  a  contract  with  company,  gusrantering  rigi't 
of  way,  terminals  and  $800  in  cash.  The  citizens  of 
Sulphur  arie  reported  to  have  given  $1,500  toward  the 
expenses  of  the  survey. 

Pella.  Ia.— The  Waterloo,  P'lla  St  Southwestern  R.  R. 
Co.  is  reported  organized,  with  principal  office  at  Pella, 
and  with  B.  F.  Keables,  Pres.;  E.  A.  Harris,  Gen.  Mgr., 
and  T.  L.  Blank,  Secy.,  to  construct  a  railroad  120  miles 
long  and  with  20  miles  of  sidings.  The  principal  towns 
along  the  line  will  be  Waterloo,  Traer,  Toledo,  Tama, 
Sheridan,  Grinnell,  Sullv,  Pella,  Howell,  Durham,  Attica, 
Columbia.  Olmitz  and  (^ariton. 

Arkansas  City.  Kan. — It  is  reported  that  it  is  proposed 
to  extend  the  Midland  Valley  R.  R,  (J.  F,  Holden,  Gen. 
Mgr,.  Musk""'-'-.  Ind.  Ter.f  from  Arkansas  Titv  'n  the 
northwest.  The  length  of  the  road  to  be  built  will  be 
about    190  miles,  with   terminals   at   Dodge  City. 

Billings,  Mont. — It  Is  reported  that  the  North-Western 
R.  R.  Co.   (E.   C.  Carter,  Ch.  Engr..  Chicago,  III.),  which 
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is  planning  to  extend  its  line  to  the  coast,  will  enter 
Moiitana  through  the  Yellowstone  valley,  and  will  pass 
through  Linings,  The  road  will  be  built  northward  from 
Belle  Fourche,  S.  U,,  for  loo  miles,  and  will  then  ex- 
tend due  west,  up  the  Yellowstone  valley  to  Billings 
thence  to  Livingstone  and  Helena,  and  across  Idaho  and 
Washington   by   the  most  direct   route   possible  to   Seattle, 

Cle-.eland,  O.—lt  is  reported  that  extensive  improve- 
ments to  the  Conway  yards  on  the  Ft.  Wayne  R,  R.  are 
contemplated  by  the  Pennsylvania  K.  K.  Co.  (.Alex. 
^hand,   Ch.    Engr.,  Philadelphia,    Pa.). 

Stt-issralc  Pa. — The  Pennsylvania  R.  R.  Co.  (Alex.  C. 
Shand,  Ch,'  Engr..  Philadelphia)  is  reported  to  have  de- 
cided to  let  contract  for  elimination  of  grade  crossing 
•at  LVaddock  Ave,,  in  Swissvalc,  The  tracks  will  be  ele- 
vated  and    a    subway    constructed;   cost    about    $50,000, 

Mitchell,  S  D.—L.  h.  Ness,  of  Mitchell;  O,  E,  Casscm, 
of  Madison,  'Wis.,  and  R.  F,  Schulz,  of  Krookings,  ;irc 
reporled  to  lie  on  the  committee  of  business  men  which 
is  investigating  the  question  of  constructing  a  railroad 
between  Mitchell  and  Marshall,   Minn. 

Decaliir.  Tex.—'M.  T,  Healy  and  Col.  L.  J.  Polk  are 
reported  to  be  planning  to  build  the  East  Line  from 
McKinncy.  Tex.,  to  Mexico,  but  for  the  present,  it  13 
said,  they  propose  to  make  Decatur  the  western  ter- 
minal. 

PUBLIC    BUILDINGS. 

Notes   Arranged   Alphabetically    by    States. 
Oakland,    Ca/,— Arrangements    are    being    made    by    the 
Claremont  Hospital   Assoc.    (Dr.    H.    G.    Thomas,    Pres.), 
according    to    reports,    to    erect    a    hospital    at    a    cost    ot 
$130,000. 

Las  Animas,  Colo. — Bids  will  be  received  at  the  Bu- 
reau of  Suplies  and  Accounts,  Navy  Dept.,  Washington, 
D.  C,  until  Sept.  17,  for  the  construction  of  quarters 
at  the  U.  S.  naval  hospital.  New  Fort  Lyon.  Las  .\nimas, 
Colo.  Applications  for  proposals  should  refer  to  Sched- 
ule 225.     E.  B.  Rogers,  Paymaster  Gen'l.,  U.  S.  N. 

Silverton,  Colo. — Plans  and  specifications  for  a  City 
Hall  to  cost  $35,000  have  been  submitted  to  the  City 
Council. 

'Greeley.  Colo. — M.  J.  Kinney,  of  Denver,  is  stated 
to  have  secured  the  contract  to  erect  the  court  house,  at 
$24,909.  The  T.  n,  PottiT  rUimbine  Co,,  of  Grpcley,  i« 
stated  to  have  submitted  the  lowest  bid  for  plumbing  and 
gas  fitting  and  steam  heating  in  said  building. 

'Middlctown.  Conn. — The  contract  to  erect  an  amuse- 
ment hall  at  the  Connecticut  Hospital  for  the  Insane  at 
Middletown,  it  is  stated,  has  been  awarded  to  Chas,  B. 
,\ndrus  &  Son.  of  Hartford,  at  $68,000.  Bids  opened 
.\ug.   22. 

'Great  Lakes,  North  Chicago,  III.— We  art  informed 
that  the  Northern  Constr.  Co.,  of  Milwaukee,  Wis.,  has 
secured  the  contract  for  constructing  12  building  at  the 
the  naval  training  station  for  $370,000  (bids  opened 
.\ug.  15  at  the  offic  of  the  Bureau  of  Navigation,  Wash- 
ington, D,  C). 

The  following  are  the  bids  opened  at  the  Bureau  of 
Navigation,  Navy  Dept,.  Washington,  p.  C,  on  Aug. 
26  for  furnishing  material  and  completing  the  constriic- 
ton  of  houses  for  officers'  quarters  for  the  naval  train- 
ing station:  J.  C.  Ovcll,  Chicago,  $58,000,  and  Jas.  Con- 
ners,   Racine,   Wis.,  $54,264. 

'Elgin,  III. — The  trustees  of  the  Northern  Illinois  Hos- 
pital for  the  Insane,  it  is  reported,  have  awarded  the  con- 
tract for  the  rehabilitation  of  the  heating  plant  to  the 
L.  S.  Prentiss  Company,  of  Chicago,  for  $27,000.  Two 
new  boilers,  4  automatic  stokers  and  new  piping  and  heat- 
ing arrangements  will  be  installed,  forming  a  complete 
vacuum   heating  system. 

Indianapolis.  Ind. — The  Mayor  and  Bd.  of  Public 
Safety,  it  is  reported,  are  arranging  for  the  construction 
of  4  police  substations  in  .this  city.  Estimated  cost,  $40,- 
000    each. 

Crown  Point.  Ind. — BHds  will  be  received  until  Sept.  14 
by  the  Bd.  Co.  Comrs.  (Saml.  A.  Love.  Chmn.)  for 
erecting  an  addition  to  the  court  house,  Clias,  A.  John- 
son,  Co.   Aud. 

Des  Moines.  Ia. — Bids  will  be  received  by  the  Bd, 
Pub,  Wks  (W,  W,  Wise,  Chmn,),  until  Sept,  12  for 
erecting  a  2-story  brick  fi're  station  to  be  known  as  No.  =,, 
to  be  located  on  Crocker  St.;  also  plumbing  and  heat- 
ing  said    building, 

Nicholas,  la. — Bids  will  be  received  until  Sept,  9  by 
C,  E,  Duncan.  Nicholas,  for  erecting  a  Town  Hall. 
Henry  W.  Zeidler,  Archt.,  107  W.  2d  St.,  Muscatine, 

Baltimore.  Md. — Bids -will  be  received  until  Sept,  4. by 
the  Bd,  Awards  (J,  Barry  Mahool.  Pres.)  for  erecting 
a  public  comfort  or  public  convenience  station  on  Centre 
Market  space  at  Lombard  St. 

Bids  will  be  received  by  Tas,  Knox  Taylor.  Superv, 
Archt,  Treas.  Dept.,  Washington,  D,  C.  until  Oct,  7  for 
the  construction  and  mechanical  equipment  (except 
nlumbing)  of  an  extension  to  U.  S,  postoffice,  court 
house,  etc,  at  Baltimore,  as  advertised  in  The  Engin- 
eering Record, 

Pitlsfield,  Mass. — The  Common  Council.  Aug.  21,  ap- 
propriated an  -ndditiona]  $i«;,ooo  to  erect  the  armory  for 
Company  F.  This  makes  $65,000  available  for  the  build- 
ing: plans  for  which  are  being  prepared  by  J.  W.  Howe, 
of  Holyokc. 

Greenfietd,  Mass. — Press  reports  state  that  bids  will  be 
received  hy  the  City  Treas.  until  September  3  for  $3.i.- 
000  library  bonds. 

'Howell,  Mich. — The  contract  to  erect  the  tuberculosis 
sanitarium  here,  bids  for  which  were  received  Aug.  15. 
is  reported  awarded  to  Saur  &  Co.,  of  Ann  Arhor,  at 
about    $75,000, 

'Hihhini;.  Minn. — F.  C.  Norlander.  of  St.  Paul,  is 
reported  to  have  secured  the  contract  to  erect  the  Car- 
negie Library  at  $20,948.  Other  bids  received  were: 
J.    R.    Ouigley.    of   Duluth,    $22,079,    and    T.    W.    Hilliard, 

of    Duluth,    $22,230. 

Crookston,  Minn. — It  is  reported  that  all  bids  received 
Aug.    5    for  erecting  the   post   office    have  been   rejected, 

Kansas  City,  MiJ. — Separate  bids  will  be  received 
until  Sept.  10  by  the  Bd.  Pub,  Wks.  (Everett  Elliott, 
Secy,)    for   erecting    the    following    Fire    Dept,    Stations: 


*  Ittmt  marktd  thut  t^t  th*  natntt  of  partitt  awarded  eontraeii. 
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Station    No.    ii,     Primrose    Hill    Addition,    612    Virginia 

BmV^c;,  ""m^'""'  §  ^'^o-  A'"'^'"-  Km.  120  NaVajo 
iildg.,  Sta  No  23,  .St.  John  and  Elmwood  Aves.  C. 
Fans,  Archt.,  Rm.  207  Empire  BIdg,.  Sta.  No.  24.  2320 
|p™ce  Ave.,  Sayler  &  Seddon,  Archts..  Rm.   504   Kempe? 

„£i^r'V-  ■'^"•—Matthew  &  Clark,  of  St.  Louis,  it  is 
stated,  have  prepared  plans  for  court  house  and  jail 
to  be  erected  at  a  cost  of  $30,000.     E.  J.  Malone,  Mayor. 

is"r/n"nr/eT"tn^''"'-~''^"'-.°''u^'^'''  of  Spokane,  Wash., 
is  reported  to  have  secured  the  contract  to  erect  the 
court  house,   including  plumbing,  ventilating  and  heating 

at     "PQIjOOO. 

r„^fnf"''v"''/^-   ";~-^''^?   *'"   ^^   received  at   the   Bu- 
rwefl     V    "'■''f,   """^  ^.P"?"^"     'W'"-    M-     Smith,    Acting 
Chief),    Navy    Uept.,    Washington,    I).   C,    until    Sent      m 
for  constructing  an  extension  of   the  power   house  build- 
N?.    1561       """^    ^       '    I^°"^'"°"'li.    as    per    specification 

Trenton,  .V.  /—The  following  are  the  bids  opened 
on  Aug  27  at  the  office  of  the  Superv.  Archt.,  Treasury 
Uept  Washington,  D.  C,  for  the  construction  (includ- 
ing  heating   apparatus     electric    wiring    and   conduits)    of 

Trln?„n°  r  "''^  ^ T,  ^^  '^J^'  ^^"^  «"<!  ^ourt  Housc  at 
Trenton:  Conners  Bros.,  Lowell,  Mass.,  $133,400:  Fissel 
&  Wagner,  New  York.  N.  Y.,  $142,500;  and^  Wm.  jihn' 
ston,    Trenton,    $110,500.  J      " 


Burlington,  N.  /.—The  building  of  a  city  hall  at  a 
cost   of   about   $25,000   is   reported    contemplated. 

Jf'j'jt^l'oro  N.  Y.—It  is  stated  that  bids  will  be  re- 
Ar^h?  "?r  ^T'  '^,  "advertisement)  by  W.  G.  Frank, 
panment'^}f;;id"fn°g"    ^"'^-    U"^^'    '"'    "^^«"«   ^    «-    "J- 

Brooklyn,  !V.  F.— Plans  have  been  filed  for  a  vstory 
brick  hospital  to  be  ertcted  on  Ocean  Parkway  and  Ave. 
7:.^^  H'',°fP'»*^i^':'"^^-  N-  V.  City,  at  a  cost  of  $225,. 
000.     Helmle   &  Huberty.   Archts.,    190   Montague  St. 

\M^i'u!!'"v'  ^■■oA-~;:F'^^  r,"  ^^  received  by  Henry 
Melville  Pres.  Bd.  Mgrs.  Elmira  Reformatory,  at  El- 
I?,l?l-  "J"  1  ^j"'--  '■♦  for  furnishing  and  erecting  all  struc- 
tural steel  and  iron  work  for  nower  house  and  stack  and 
conduits  at  Eastern  New  York  Reformatory,  Napanoch, 
as  advertised  m  The  Engineering  Record.  ' 

'Oyster  Bay,  L.  I.  N.  K— The  Town  Bd.,  it  is 
I  ,,.•  •..?''  awarded  the  contract  to  remodel  the  town 
hall  to  W.   S.   Moore,  at  $12,478. 

„ '^"''^"l./V- _i':— Bids  will  be  received  until  Sept.  12  by 
Henry  W.  Roberts,  Co.  Treas.,  for  $5';,ooo  court  house 
Doncls. 

^on^,  A^  K— Bids  will  be  received  until  Sept.  12  at 
the   office    of    Jas.    Knox   Taylor,    Superv.    Archt.,    Treas. 

5*^P*-x,^^^^'"8'^°"'  ^-  C-'  ^or  approaches  at  the  U.  S. 
Post  Office,  Rome. 

Rochester,  N,  K.— Bids  will  be  received  until  Sept.  -i 
by  the  BIdg.  Comn.  (G.  L.  Meade,  Chmn.),  for  furnish- 
ing and  installing  steam  and  hot  water  pipes  in  tunnels 
to  be  constructed  at  the  County  Buildinir  and  for  cov- 
ering the  same  with  asbestos  tire  felt. 


Buffalo,    N. 
tricity." 


Y. — See    "Power    Plants,    Gas    and    Ele 


Buffalo,  N.  K.— Bids  will  be  received  until  Sept.  3  by 
Henry  P.  Fink,  Clk.  Bd.  Sunerv.,  for  installing  a  system 
of  ventilation  at  the  65th  Regt.  Armory.  Esenwein  & 
Johnson,  Archts.,  Ellicott  Sq. 

*Lumberton.  N.  C. — B.  F.  Smith,  of  Washington,  D, 
C,  is  reported  to  have  secured  the  contract  to  erect  the 
court  house  for  Robeson   County,   at  $44,674. 

Hillsboro,  N.  D. — Bids  will  be  received  until  Sept.  7 
by  Fred  L.  Goodman,  Chmn.  Bldg.  Com.,  for  erecting 
an   Armory,    Haxby      &Gillespie,  Archts.,   Fargo. 

Grand  Forks.  N.  D. — The  plans  of  W.  J.  Edwards,  of 
Grand  Forks,  for  the  2-story,  36x8o-ft.  fire  station  to  be 
erected  on   S.  4th   St.  have  been  accepted. 

Wyoming,  0.->-Garber  &  Woodward,  Neave  Bldg., 
Cincinnati,  it  is  stated,  have  prepared  plans  for  a  $28,000 
town  hall. 


'Sewage   and    Sewage    Disposal.*' 
-See   "Street   Cleaning   and  Garbage 


Rankin,   Pa. — See 

San   Angela,    Tex.- 
Disposal." 

Galveston,  Tex. — It  is  reported  that  the  Government 
will  erect  and  equip  a  quarantine  station  at  this  port  at 
once,  on  a  site  selected  on  Bird  Isle  Reef,  in  Galveston 
Harbor.  The  Secy,  of  the  Treas.  is  stated  to  have  ap- 
pointed a  committee  to  adopt  plans.  Three  buildings 
are  to  be  erected  at  a  cost  of  $150,000  and  equipped  at 
an  additional  cost  of  $50,000. 

El  Paso.  Tex. — It  is  stated  that  the  Co.  Comrs.  have 
accepted  plans   for  a  court   house.     Estimated  cost,   $25,- 


pro- 


Wenatchee.    Wash. — The    Council,    it    is    reported, 
poses  to  build  a  city  hall  at  a  cost  of  $25,000. 

^  Tacoma  Wash. — It  is  stated  that  the  Council  is  con- 
sidering the  erection  of  a  fire  station  to  replace  No.  3 
at  N.   13th  and  I.  Sts..  the  cost  to  be  about  $15,000. 

Chippewa  Falls.  Wis. — Bids  will  be  received  until  Sept. 
4  by  the  State  Bd.  Control  (Allan  D.  Conover,  Pres.), 
Madison,  for  erecting  3  dormitory  buildings  at  the  Wis- 
consin Home  for  Feeble  Minded.  Ferry  &  Class, 
Archts.,   Milwaukee. 

Eau  Claire,  Wis. — Bids  will  be  received  until  Oct.  ist 
by  Jas.  Knox  Taylor,  Superv.  Archt.,  Washington,  D.  C, 
for  the  construction  (including  plumbing,,  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring)  of  the 
U.   S.  Court  House  and  Post  Office  at  Eau  Claire. 

^Sheboygan.  Wis. — Christian  Ackcrman,  of  Sheboygan, 
is  reported  to  have  secured  the  contract  for  the  mason 
and  carpenter  work  on  the  St.  Nicholas  Hospital,  which 
is  to  be  erected  at  a  cost  of  $65,000.  Geo,  H.  Helmle, 
Archt.,   Springfield,   111. 

^Superior.  Wis.^Chas.  _  L.  Flvstad,  Co,  Clk.,  writes 
that  the  contract  for  erecting  building  of  C^ounty  Insane 
Ayslum  (bids  opened  Aug.  21)  has  been  awarded  to  Mar- 
tin Haugner,  Superior,  at  $99,000. 


THE     ENGINEERING     RECORD. 


Green  Bay,  IVis. — Certain  architects  have  been  selected 
by  the  Bldg.  Com.  of  the  Bd.  of  Superv.  to  submit  plans 
by  Oct.    15   for  a   court  house  and  jail. 

Otta-Mi  Ont. — Prizes  in  the  competition  among  Cana- 
dian archts.  for  the  4  best  designs  for  the  $3,000,000 
department  block  and  justice  building  are  stated  to 
have  been  awarded  as  follows:  W.  S.  Maxwell,  Mon- 
treal, Que.,  1st  prize;  Darling  &  Pearson,  Toronto,  2d; 
(.axe  &  Archibald,  Montreal,  id;  D.  R.  Brown  and  Hugh 
.Hallance,  Montreal,   even   for  4th. 
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Los  Angeles.  Cal. — The  Co-Tenants  Co.  is  reported 
formed  by  H.  V.  Blenkiron.  W.  L,  Blenkiron  and  others 
for  the  purpose  of  erecting  on  Bway.  and  6th  St.  an 
office  building,  probably   lo  stories  high. 

San  Francisco,  Cal. — The  following  building  permits 
have  been  asked:  Mrs,  B.  Sheideman.  to  erect  an  8- 
story  brick  office  building  at  Stockton  and  Sutter  Sts,, 
to  cost  $160,000;  the  Empire  Constr.  Co.,  to  erect  a 
$50,000  building  on  Howard  St.,  near  4th  St.;  Security 
Investment   Co.,  a  $61,500   building  on    Sacramento   St. 

Denver,  Colo. — A  building  permit  has  been  issued  to 
Gougar  &  Todd,  bicycle  dealers  at  1524  California  St., 
for  the  erection  of  a  4-story  building,  the  first  floor  of 
which  is  to  be  used  for  mercantile  purposes  and  the 
other  3  floors  for  living  apartments.  The  structure  will 
be  erected  on  California  St.,  and  will  cost  $42,000.  W. 
H.    King  &   Co,   will    have   charge   of  the    construction. 

Pensacola,  Fla. — A  Knights  of  Pythias  building  to  cost 
$35,000  is  to  be  erected  by  the  several  Pythian  lodges  of 
the    city, 

Hartwcll,  Ga. — The  Masons  are  said  to  be  planning 
the  erection  of  a  $15,000  temple.  Jule  D.  Matheson  is 
a  member  of  the  committee  having  the  matter  in  charge. 

Decatur,  Ill.—E.  R.  Wright,  of  Taylorville,  Secy, 
Pythian  Home  Board,  writes  that  all  bids  opened  on  Aug. 
18  for  erecting  the  Illinois  Pythian  Home  at  Decatur 
have  been  rejected,  and  new  bids  will  be  received  about 
Oct.    I. 

Kankakee,  III. — Bids  will  be  received  until  Sept,  17 
by  the  Bldg,  Com.,  Y.  M.  C.  A,  Bldg.  (Watson  Healy, 
Chmn,)  for  erecting  a  3-story  and  basement  stone  build- 
ing. 

Chicago,  III. — It  is  stated  that  nlans  are  being  pre- 
pared by  Francis  M.  Barton,  169  Tackson  Boule.,  for  a 
theatre  to  be  erected  on   Halsted   St..   to  cost  $210,000, 

Plans  have  been  completed  for  the  Princess  Theatre, 
which  is  to  be  erected  at  255  Clark  St.  Mort  H.  Singer 
?^.,*,^^  ^^  S^^'e  Theatre  is  reported  interesf?d.  The 
building  will  contain  2  stories  and  a  rathskeller.  The 
cost  is  $150,000. 

J.  L.  Kesner  is  to  nut  up  a  e-sto'"  hotel  at  State  and 
r9th  Sts.  and  Archer  Ave.  The  cost  will  be  $75,000. 
Jenney,  Mundie  &  Jensen,  171  La  Salle  St.,  are  the 
archts. 

Hammond,  lud. — F.  S,  Betz  Mfg.  Co.,  it  is  reported, 
will  erect  an  office  building  at  a  cost  of  $40,000, 

Indianapolis,  Ind. — Hiram  Brown,  CHimn.  r.*Idg.  Gom.. 
is  reported  to  have  announced  that  bids  will  be  received 
until  Oct,  I  for  the  construction  of  a  Y.  W.  C,  A.  Bldg. 
on    N.    Pennsylvania   St.     Estimated  cost,   $100,000. 

Gary,  Ind. — Dr.  L.  H,  Cook,  of  Bluffton,  Ind.,  is  re- 
ported to  be  planning  the  erection  of  3  hotels  here,  to 
cost  $50,000  each. 

Dubuque,  la. — It  is  stated  that  plans  have  been 
adopted  for  the  Y.  W.  C.  A,  building  to  be  erected  on 
Locust  and  6th  Sts.,  and  the  Bldg.  Com.  has  been 
authorized  to  award  contracts.  The  building  is  to  be 
3    stories  high. 

*Syracuse,    Kan. — Chas,    A.    Fellows,    of   Topeka.    it    13 
stated,   has  the   contract   for   a   $t;o,ooo   business  building,   . 
to  be  erected   for  the  Santa  Fe  R.   R, 

Owensboro,  Ky. — It  is  reported  that  A.  L.  Smith  will 
erect  a  3-story,  8gxT  19-ft.  building  to  be  used  as  a  de- 
partment  store  by   the   Pierson   Dry   Goods   Co. 

New  Orleans.  La. — It  is  reported  that  the  Alvita 
Springs  Water  Co.  will  build  a  $25,000  warehouse  on 
the  .Frico  Ry.  tracks  and  Davis   St. 

Shrcveport,  I^. — Bids  will  be  received  until  Sept,  10 
by  F,  G.  Snyder.  Pres.  Shreveport  Elks  Bldg.  Co.,  Ltd., 
for  furnishing  material  and  erecting  the  superstructure 
of  the  Elks'  Club  Big.  (foundation  is  already  completed). 
Plans  and  specifications  may  be  had  upon  a  deposit  of 
$5-      A,  J.   Armstrong,   Archt.,   Shreveport. 

Portland.  Me. — F,  A.  Thompson,  156  Free  St.,  it  is 
stated,  is  preparing  plans  for  a  6-story  business  building 
to  be  erected  at    16  Casco   St. 

Baltimore,  Md. — Henry  J.  Tinley  has  completed  the 
drawings  for  the  4-story  27x85-ft.  brick  and  stone  ware- 
house to  he  erected  for  Boston  Fear  at  406  S.  Charles  St. 

*S^rin^Held.  Mass. — The  contract  for  the  plumbing  of 
the  Phelps  Publishing  Co.'s  building,  it  is  stated,  has 
been  awarded   to  Donahue  Bros.,   9  Pynchon   St. 

*Marquette,  Mich. — It  is  stated  that  the  contract  to 
erect  the  3-story,  brick,  ioox6o-ft.  Y.  M.  C.  A.  bldg.  has 
been  awarded  to  Thos,   M.   Solar. 

*St.  Joseph.  Mo. — The  Selden-Breck  Constr,  Co.,  of 
Memphis,  Tenn,,  is  reported  to  have  secured  the  con- 
tract to  erect  the  9-story  hotel  for  Isele  Bros.,  to  cost 
$425,000, 

Patcrson.  N.  J. — Floyd  Y,  Parsons,  359  E.  -loth  St.,  it 
is  stated,  has  prepared  plans  for  the  building  to  be 
erected   on   Ellison    St.    for  the  Lodge   of  Elks,   at  a  cost 

*Princeton.  N.  J. — The  Cap  and  Gown  Club  of  Prince- 
ton Univ.,  it  is  reported,  has  awarded  a  contract  for  the 
erection  of  a  --^storv  $45,000  club  house  here,  to  Wm. 
R,  Matthews,  of  Princeton,  Raleigh  C,  Gildersleeve,  of 
New  York,  N,  Y.,  is  the  archt. 

New  York.  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  6-storv  brick  and  stone 
store  and  tenement  at  Cherry  and  Montgomery  Sts.,  for 
Osas  Parnes.  cost  $40,000,  Saml.  Sass,  Archt. :  6-storv 
brick  and  stone  warehouse  at  ■ie,6  W.- 40th  St..  for  E.  J. 
Markey   &    Co..    cost   $30,000,    J.    Henry    Fames,    Archt.; 


2-story   brick   and    stone   garage    at    55    E.    108th    St..   for 
John    Townsend,   cost  $20,000,   Nathan   Langer.  Archt. 

Henry  Corn  is  stated  to  have  leased  the  Hotel  Nor- 
mandie  and  will  alter  the  same  into  a  store  and  ofllice 
building  at  a  cost  of  about  $150,000, 

Brooklyn,  N.  y.— Plans  have  been  filed  for  a  3-8tory 
brick  office  building  to  be  erected  at  Fulton  St.  and 
Flatbush  Ave,,  at  a  cost  of  $30,000.  The  Jerome  Realty 
Co,,  319  6th  Ave.,  owner;  Henry  C.  Van  Cleif,  220 
Bway,  N.  Y.  City,  Archt. 

Spencerport,  N.     Y. — The    directors    of    the    Bank    of 

Spencerport,  it  is  stated,  propose  erecting  a  2-8tory  brick 

bank  building, 
of  $72,000. 

Charlotte,  N.  C— It  is  reported  that  the  Stope  Wall 
Hotel  Co.  (E,'  J.  Bugg,  Secy.)  has  been  incorporated 
with  a  capital  stock  of  $125,000,  for  the  purpose  of 
building  a   hotel.      Plans   not  yet  completed, 

Eugene.  Ore. — Cherry  Bros.,  it  is  stated,  propose  erect- 
ing  a    3-story    store    and    office    building  on    6th    and    7th 

Sts.,   to  cost   $30,000. 

Williamsport,  Pa. — Geo.  W.  Dunlap  is  said  to  be  ar- 
ranging to  build  a  $20,000  hotel  at  4th  and  Poplar  Sts. 

^Providence,  R.  I. — The  contract  for  the  erection  of 
the  brick,  i5ox25o-ft.  car  shed  which  the  Rhode  Island 
Co.  is  to  erect  on  Academy  Ave.,  Mt.  Pleasant,  it  is 
stated,  has  been  awarded  to  the  Humes  Constr.  Co.,  of 
Providence.      Probable   cost,    $80,000.  , 

Dell  Rapids.  S.  D. — Plans  are  being  prepared  by  the 
Eisentraut-L-oIby-Pottenger  Co,,  of  Sioux  City,  la.,  for  a 
$20,000  hotel  to  be  erected  at  Dell  Rapids  by  Ahe  Dell 
Rapids  Commercial  Club.  It  wii.  be  constructed  of  Dell 
Rapids  stone,  3  stories  high,  with  a  full  basegient,  and 
will  be  Tovided  with  steam  heat  and  modern  improve- 
ments. 

"Knoxville,  Tenn.— The  Geo.  A.  Fuller  Co.,  of  Chicago, 
111.,  has  secured  the  contract  to  erect  lo-story  bank  and 
office  building  here  at  $130,000.  Richards,  McCarthy  & 
Bulford,   of    Columbus,   O.,    archts. 

Beaumont,  Tex. — John  IT.  Kirby.  of  Houston,  is  said 
to  be  seeking  a  site  on  Cypress  St.  on  which  he  con- 
templates erecting  a  2-story,  3oox30o-ft.  corrugated  iron 
bonded  warehouse. 

Laporte,  Tex. — E.  S.  Roberts,  of  Houston,  Tex,,  is 
said  to  be  organizing  a  company  for  the  purpose  of 
erecting  a  $50,000  hotel  at  Laporte. 


*Hoqnxam,  Wash. — The  contract  for  the  construction 
of  the  brick  hotel  and  store  building  on  I  and  8th  Sts,, 
it  is  reported,  has  been  awarded  to  Granstrom  &  Festrog, 
of   Hoquiam.      Estimated    cost,    $75,000. 

*Tacoma,  Wash.—lhc  Hunt-Mottett  Co.  Js  reported  to 
have  awarded  the  contract  to  erect  their  building  on 
Pacific  Ave.  and  21st  St.  to  Jos,  Wells.  The  total  cost 
of  the  building,  including  plumbing,  etc.,  is  to  be  about 
$60,000. 

A,  P.  Gil'ies,  representing  the  Imperial  Development 
Co.,  is  stated  to  have  secured  a  permit  to  erect  a  24- 
story  building  on  Pacific  Ave.  and  C  St.,  to  cost  about 
$6,000,000. 

CHURCHES   AND   DWELLINGS. 

Notes   Arranged    AlpJiabetically    by    States. 

Birmingham,  Ala. — A  permit  has  been  issued  for  a 
Sunday  school  building  to  be  erected  by  the  Southside 
Baptist  Church,  at  i  ith  Ave.  and  1 9th  St.  south,  to 
cost   $24,000. 

San  Francisco,  Cal. — Henrv  H.  Davis  is  reported  to 
have  had  plans  prepared  by  Arthur  J.  Laib  for  an  apart- 
ment house  to  be  erected  on  California  and  Pierce  Sts. 
at  a   cost   of  $45,000. 

The  Keystone  Real  Estate  Co.  has  applied  for  a  per- 
mit to  build  a  6-story  apartment  house  on  Hyde  and 
Washington    Sts,,   to   cost   $250,000. 

Wilmington.  Del. — It  is  reported  that  the  members  of 
the  Holy  Trinity  Lutheran  Church  at  Concord  Ave.  and 
Madison  St.  will  build  an  edifice  to  cost  $12,000.  Rev. 
J.   H.    Main,  pastor. 

The  Abas  Kodesch  congregation,  it  is  reported,  will 
expend  $35,000  building  a  synagogue.  Lewis  Topkis, 
Chmn.   of  the  congregation. 

*McLeansboro,  III. — The  contract  for  building  the 
new  $15,000  M.  E.  Church  in  this  city,  it  is  renorted, 
has  been   awarded   to    Edw.   Snell,  of  Greyville,    111. 

Des  Moines,  la. — M.  Rosenfield,  it  is  reported,  will 
build  a  residence  this  fall  at  696  18th  St  to  cost  ap- 
proximately $20,000.  The  home  will  be  of  brick  and 
reinforced  concrete.  Plans  are  being  drawn  by  Watrous 
&   Sawyer, 

New  Orleans,  La. — The  Bldg.  Com.  of  Touro  Synagogue, 
it  is  stated,  has  accepted  the  plans  of  Emil  Weil.  2 1 0 
Carondelet  St.,  for  the  brick  and  terra  c©tta  synagogue 
to  be  erected  on  St.  Charles  Ave.  and  Berlin  St..  at  a 
cost  of  $75,000. 

Duluth,  Minn. — A  permit  has  been  granted  to  Thos. 
Bates  for  a  4Story  brick  apartment  house  to  be  erected 
on  Second  Ave.  at  a  cost  of  $42,000;  also  to  E.  F. 
Goering  for  an  apartment  house  to  be  erected  on  EL  ist 
St.   and  9th    Ave,    E.,   to  cost   $12,000. 

*St.  Paul.  Minn. — A  permit  has  been  issued  for  a 
i-story  frame  church  to  be  Tccted  on  Ip-lebart  St..  near 
Dewey  St..  for  the  Olivet  Congregational  Church;  cost, 
$25,000.  Ingmann  Bros.,  1930  St.  Anthony  Ave.,  con- 
tractors. 

Duluth,  Minn. — A  building  permit,  it  is  reported,  has 
been  granted  to  Thos.  Bates  for  a  brick  apartment  build- 
ing to  be  erected  on  2d  St.  and  2d  Ave.  east,  to  cost 
$42,000. 

St.  Louis.  Mo. — It  is  stated  that  plans  have  been  pre-, 
pared  for  the  Baden  M.  E.  Church,  to  be  erected  at 
Hall's  Ferry  and  Church  Roads,  of  concrete,  at  a  cost 
of  $2":  000.      Rev.   R,  T.   Smith,   pastor. 

The  congregation  of  the  Oak  Hill  Presbyterian  Church 
(Rev.  Walter  F.  McMillin.  Pastor),  it  is  stated  con- 
templates erecting  a  brick  edifice  to  cost  $15,000. 

Jackson,  Mo. — The  Methodist  Episcopal  Society  South, 
it  is  stated,  will  erect  a  $50,000  church.  Matthew  & 
Clark,  St.  Louis,  Mo.,  archs.     Rev.  M.  T.  Haw,  pastor. 


•  Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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'liacalB,  Xtb. — TIk  conlnci  to  met  the  Reman 
Calhalk  Orarak  u  ■4tk  ami  K  Sis.  is  rrportnl  awarded 
to  liMotkjr  G.  Rdlcr.  of  Lincoln,  at  $10,715. 

y— rwiUf.  O. — The  memhen  of  the  Methodist  Church 
Aft.  and  iS4th  St.,  for  Wb.  J.  Caaey,  cost  $175,000, 
an  repot t(^  to  be  pSanninc  to  erect  a  $50,000  ecince. 

Pkittirtflu:  Pa.— Pitcher  «c  Tachao,  of  New  York,  N. 
Y..  it  is  stated,  hare  been  cocBmtasioned  to  complete 
fftus  lor  the  new  edifice  for  the  Mickve  Israel  Congre- 
■itilili.  wUck  BOW  wtKsfcips  in  the  old  srnagogiie  in  7th 
Sc  akovr  Arch.  The  new  boilding  will  be  at  Broad  and 
York  Sts.  ilie  total  cost  of  the  structure .  will  be  about 
$150,000.  

Erif,    /*«. — Bids    will    be    receired    until    Sept.     11    by 
-     ""■  ~  ~  .       .      - -  .j_ 


Wagner,  Ckmn.  Pennsylrania  Soldiers'  and  Sail- 
Hosne.  at  tke  Third  Natl.  Bank.  PhiladelphU,  for 
qectiwg  a  dwcUins  for  the  commander  of  the  Home. 
Joa.  Frank.  Aict«I/KniL  30,  Scott's  Blk.,  Erie. 

S—llU.  ITaik. — Graham  &  Myers,  Lowman  Bidg.,  are 
prcpariac  slaBS  for  the  enlargement  of  the  Algonquin 
laartBcnt  •oose,  on  E.  I'nion  St.  and  14th  Are.  Prob- 
able cost.  $160,000. 


NEW  INDUSTRIAL  PLANTS. 

5rr  also  "Business  Bniidints" 

Hmmtst-Utf,  Ala. — The  enlarging  of  the  plant  of  the 
Rowe  Knitting  Co.  is  reportrd  under  consideration.  W. 
L  Wellman.  Uen.   Mgr.,  Huntsville. 

Binmimthatm,  AU. — The  Ilardie-T>-nes  Mfg.  Co.,  it  is 
rcaorted.  has  placed  a  a  mortgage  of  $100,000  with 
wWch  to  mike  improvements,  including  increasing  its 
plants  and  enlarging  its  output. 

Rirtnid*.  Col. — See  "Schools." 

CoUrada  Sfrimgt,  Colo. — The  ContinenUl  Mfg.  Co. 
it  reported  incorporated  by  Virgil  C.  Koons.  Jas.  C. 
bpsccr  and  Aoda  A.  Hilton  »iih  a  capital  of  $100,000 
and  intetids  erecting  a  plant  here  to  cost  about  $50,000 
for  the  purpose  of  manufacturing  mail  devices  patented 
by  Virgil  C  Koons,  of  Colorado  Springs. 

Kockferd.  /U.— Redin  Ekstrom  &  Co..  it  is  reported, 
kave  secured  a  site  on  Railroad  .\ve.  and  Parmelc  St. 
on  whick  it  is  proposed  erecting  a  machine  shop. 

Ckuago^  III. — The  plant,  including  the  machinery  of 
the  American  Cora  Milling  Co.,  5otb  PI.  and  the  Chi- 
cago. Rock  Island  &  Pacific  R.  R.,  is  reported  destroyed 
by  6re  Aug.  30. 

The  car  factory  and  repair  plant  at  51st  St,  and  St. 
Lonilk  Are.  that  was  destroyed  bjp  fire  July  30,  it  is  re- 
ported, is  to  be  rebuilt  by  the  Chicago,  New  York  and 
Boston   Refrigerator   Co. 

yi»eennes,  Ind. — The  stockholders  of  the  Vincennes 
Pipe  ft  Casting  Co.,  it  is  stated,  have  decided  to  enlarge 
their  plant. 

Boston.  Mast. — Jos.  Gahm  will,  according  to  reports. 
erect  a  storage  plant,  costing  $117,000  at  Boston,  plans 
for  which  hare  teen  prepared  by  Kirchhoff  &  Rose,  of 
Milwaukee.  Wis.  It  will  be  of  brick  and  concrete,  105X 
1 55  ft.  and  2  and  j  stories  high.  The  cost,  it  is  stated, 
does  not  iitclude  any  machinery  which  will  be  installed 
in  the  building. 

Conterd,  N.  C. — Reports  state  that  the  Franklin  Cot- 
ton Mills  will  build  an  additional  mill,  the  equipment  to 
be  i2.eoo_  spindles  and  accompanying  machinery.  This 
ooaspany  is  at  present  operating  7.000  spindles. 

Duke,  K.  C. — Another  cotton  factory,  it  is  reported, 
■My  be  erected  at  Duke  by  the  Erwin  Cotton  Muls,  of 
Dnrnani. 

Dayton,  O.— The  American  Rys.  Co.,  of  Philadelphia, 
Pa.,  has  secured  property  in  Dayton,  and  is  about 
to  build  new  car  bams  and  repair  shops  for  the  Peo- 
rie's  Ry.  Co.  Dodge  k  Day,  of  Philadelphia,  Pa.,  have 
been  commission' d  to  prepare  plans  for  the  construe- 
tiSn  of  the  buildings. 

Woensoetet.  R.  I. — The  Lawton  Spinning  Co.  is  re- 
potted to  be  having  plans  prepared  tor  a  4-story  brick 
addition  which  it  is  proposed  erecting  to  the  plant  in 
the  Privilege  Dist.     Probable  cost,  $500,000. 

^^/"twibarg..  5.  C. — Elisha  Bomar,  of  Spartanburg,  is 
reported  orranizing  a  company  for  the  purpose  of  erect- 
ng  a  cotton  yam  mill. 

StaItU,  Jfoi*.— The  Seattle  Mattress  k  Upholstering 
Co..  913  First  .Ave.  S.,  is  said  to  be  havinic  plans  pre- 
pared by  Schack  k  Huntington,  for  6  buildings  to  be 
erected  on  61b  Are.  S.  and  Holgate  St.  The  plans  in- 
dode  a  warehouse  and  storeroom  58x180  ft.,  4  stories 
Ugh  and  baring  a  foundation  solid  enough  to  support  2 
additional  stories  should  they  be  necessary.  The  walls 
•f  thia  bnOding  are  to  be  constructed  with  reinforced 
cenercte  and  the  interior  work  is  to  be  of  mill  constrac- 
tion.  The  plans  proride  for  the  erection  of  two  other 
boiUiass.  eaclw  55x108  ft.,  to  be  used  for  factory  pur- 
poses eadmircly.  In  these  will  be  located  the  work 
■nop*  and  the  other  machinery  necessary  in  the  husi- 
neas.  They  will  be  4  stories  high,  of  frame  construc- 
tioii,  built  of  milled  timber  throughout.  There  is  also 
to  be  an  engine  room  31x100  tt.;  also  a  dry  kiln.  The 
factory  is  to  be  fitted  throughout  with  automatic  sprink- 
lers, lae  architects  estimate  the  cost  of  the  plant,  ex- 
closnc   of  the   machinery,   at   $69,000. 

Yountstown.   Wash. — Fire  on   Aug.  13,    it   is  reported, 

destroyed    the   car    shops,    blacksmith  shops    and    lumber 

yard  of  the  .Seattle  Car  Mfg.  Co.  at  Youngstown.  Lots 
staled  to  be  $150,000. 

Vaneouver,  B.  C. — It  a  reported  that  plans  are  being 
prepared  for  a  blast  furnace  for  the  manufacture  of  iron 
—i  steel  to  be  erected  near  Kor>lcnaT  I..anding.  The 
owners  of  the  property  are  said  to  be  Thos.  Shaughnessy, 
Pres.  of  tke  Canadian  Pacific  Ry.;  Chas.  Hosmer,  of 
Montreal,  and  other   Eastern  capitalists. 

SCHOOLS. 

NoUi  Arrongti   Atfkabniealty   by   SlaUt. 

'MonltvaUo,  Ala. — The  contract  to  erect  a  dormitory 
at  the  Alabama  Girls'  Industrial  School  at  Montrrallo 
(bids  opeised  Aug.  20}  is  reported  to  hare  been  awarded 
to  E.  C  Seix  Co.,  of  Atlanta,  Ga.,  at  about  $80,000. 


Morion,  .41a. — li  is  stated  that  Warren  &  Wclton  are 
preparing'  plans  for  3  buildings — Carnegie  Library,  presi- 
dent's home  and  infirmary — to  be  erected  at  the  JuJson 
Inst.    here. 

'East  Lakt,  Ala. — Jesse  L.  Bums,  of  Birmingham,  is 
reported  to  have  secured  the  contract  to  erect  a  building 
at  the  Alabama  Boys'  Industrial  School  here,  at  about 
$40,000. 

.Auburn,  Ala. — Bids  will  be  received  until  Sept.  17  by 
the  Bide.  Com.  (B.  b.  Comer,  Chmn.).  Alabama  Poly- 
technic Inst,  for  erecting  a  .i-slory  brick  building.  Prob- 
able cost  $ic,ooo.  Warren  &  Welton,  Archts.,  707  Title 
tjuarantee  BIdg.,  Birmingham. 

Rirtrsidt,  Col. — Bids  will  be  received  by  the  Comr. 
Iiidian  Affairs  (C.  F.  Larrabee,  Actinir  Comr.  Washing- 
ton, D.  C.),  until  Sept.  36.  for  famishing  material  and 
constructing  r  emloyes'  cottages,  a  stable  and  addition 
to  mess  hall  and  laundry,  all  of  brick,  with  plumbing 
and  electric  lisht;  for  a  frame  dormitorv  with  plumb- 
ing, steam  heat  and  acetylene  gas  piping,  and  for  a  com- 
bined cold  storage  and  coal  house  of  brick,  with  plumb- 
ing, electric  lisht,  boilers,  ice  and  refrigerating  ma- 
chinery, etc.,  at  the  Indian  School.  Riverside.  For  fur- 
ther information  apply  to  Harwood  Hall,  Supt.,  Riverside. 

North  Crosvenor  Dale.  Conn. — Bids  will  be  received 
until  Sept.  9  by  McLean  &  Wright,  Archts.,  110  Trcmont 
St.,  Boston,  Mass..  for  erecting  the  Tourtellotte  Memorial 
High   School,   at  North   Crosvenor   Dale. 

Sormal,  III. — Plans  are  being  prepared  by  W.  Carbys 
Zimmerman.  11  Van  Burcn  St.,  Chicago,  for  a  building 
at  the  State  Normal  school.  Normal,  that  will  be  used  for 
a  school  of  domestic  science.  The  structure  will  also  con- 
tain an  auditorium  that  will  seat  i,,ooo  persons.  The  ap- 
propriation   for  the    structure  amounts  to   $110,000. 

'Elkhart,  /nd.— E.  II.  Machan,  Secy.  School  Bd., 
writes  that  the  contract  for  plumbing,  electric  wiring, 
steam  heating  and  building  power  house  for  the  new 
school  at  High  and  3d  Sts.  has  been  awarded  to  Thos. 
Foy,  of  Kalamazoo,  Mich.,  for  $7,964. 

Otiumtva.  la. — The  Sisters  of  the  Humility  of  Mary 
are  reported  to  have  secured  a  site  north  of  this  city, 
on  which  it- is  proposed  erecting  an  academy  and  board- 
ing school  to  cost  $70,000. 

Anihon,  la. — It  is  stated  that  bids  will  be  received 
until  Sept.  3  by  H.  B.  Walling,  Chmn.  Bldg.  Com.,  for 
erecting  a  parochial   school. 

Beloit.    Kan. — Elds  will   be   leceived   until   Sept.    3   by 

F.  W.  Knapp,  Secy.  .State  Bd.  Control.  Topeka,  for  erect- 
ing a  porcn  and  main  building  at  the  Girls'  Industrial 
School,   Beloit.     John   F.    Stanton,   State   Archt.,   Topeka. 

Chapman,  Kan. — It  is  stated  that  bids  will  be  received 
until  Sept.  IS  by  E.  S.  McCormick,  Co.  Supt.  Pub. 
Instruction,  Abilene,  for  erecting  a  stone  addition  to  the 
Co.  High  School.  L.  M.  Wood,  Archt.,  627  Kansas 
.\ve.,  Topeka. 

Laivrence.  Kan. — Bids  are  wanted  by  H.  B.  Peairs,  Supt. 
Haskell  Inst.,  for  furnishing  and  delivering  at  the  school, 
as  required  during  the  fiscal  year  ending  June  30.  1908, 
about  83,750  ft.  lumber,  30,000  shingles,  110  doors,  win- 
dows ana  transoms,  over  20  ft.  steel  ceiling.  2.800  ft. 
iron  conduit,  4,100  ft.  wire,  c.  i.  stepping,  1,665  ft.  pipe, 
6  bath  tubs,  etc.'.  245  barrels  cement.  100  yards  stone,  36 
tons  of  cement  plaster,  besides  a  quantity  of  lime,  sand, 
pitch,  etc. 

Manhattan,  Kan. — Bids  will  be  received  until  Sept. 
5  by  the  Regents  of  the  State  Agricultural  College  (E. 
R.  Nichols,  Pres.),  at  Manhattan,  for  furnishing  ma- 
terial and  erecting  a  veterinary  building  on  the  grounds 
of  the  college. 

Tallulah,  La. — The  erection  of  a  school  to  cost  $35,000 
is  reported  under  consideration. 

Fall  River  Mass. — All  bids  received  Aug.  14  for  erect- 
ing a  school  on  Maple  St.  are  reported  to  h'ave  been 
rejected. 

Greenfield,  Mass. — It  is  stated  that  plans  have  been 
secured  for  a  school  to  be  erected  on  Conway  and 
Allen  Sts. 

'Springfield,  Mass.— J.  J.  Cotter,  it  is  stated,  has  beeti 
awarded  the  contract  for  the  heating  system  in  the 
Howard  St.  school  addition  at  $1,873, 

Grand  Rapids,  Mich. — The  School  Bd.  is  said  to  be 
preparing  to  improve  the  North  division  school,  at ,  an 
estimated  cost  of  $56,000.     Address  Clk.  of  the  Bd. 

Calloway,  Minn. — Wm.  Elliott  &  Son,  St.  Paul,  arc 
reported  to  be  preparing  plans  for  a  6-story  school  to  be 
erected  here. 

Rochester,  Minn. — It  is  stated  that  plans  have  been 
completed  and  bids  for  the  erection  of  a  $100,000  addi- 
tion to  the  Academy  of  Our  Lady  of  Lourdes  will  be 
ofiened  Sept.  p.  The  Academy  is  managed  by  the  Sisters 
of    St.    F  rancis. 

yicksburg.  Miss. — Bishop  Thco.  D.  Bratton,  of  Jack- 
son, writes  that  it  is  proposed  to  erect  an  Episcopal 
College  at  Vicksburg,  to  cost  about  $60,000.  Plans  have 
not    yet    been   selected. 

'Agricultural  College,  Miss. — A.  J.  Moore,  Secy.  Execu- 
tive Com.,  writes  that  the  contract  for  erecting  mess 
hall  at  Mississippi  A,  and  M.  College  (bids  opened  Aug. 
5)  has  been  awarded  to  J.  C.  Hardy,  of  Agricultural 
College,  Miss. 

'Kansas  City,  Mo. — The  Forrester-Swanson  Co.  is  re- 
ported to  have  secured  the  contract  for  erecting  super- 
structure of  high  school,  for  about  $243,000. 

Whitehouse,  N.  /.—J.  Frank  Bartles,  Clk.  of  the  Bd. 
of  Educ.  of  Bcdminster  Township,  it  is  reported,  will 
receive  bids  until  Sept.  11  for  $23,000  school  bonds,  the 
proceeds  to  be  used  to  erect  building  at  Peapack  and 
Gladstone. 

Trenton,  N.  J. — Bids  will  be  received  by  Saml.'  H. 
Bullock,  Chmn.  Grounds  and  BIdgs.  Com.,  Bd.  Educ, 
until  Sept.  5  for  furnishing  material  and  for  the  com- 
pletion of  the  following  work:  The  placing  of  new  toilet 
rooms  and  making  sewer  connections  in  the  following 
schools:  Nixon  ^^o.  3.  Franklin  No.  4,  Cooper  No.  5, 
Parker  No.  6,  Livingston  No.  8,  U.  S.  Grant  No  9, 
Mott  No.  12,  Peabody  No.  t%,  Lincoln  No.  14,  Girard 
No.    15,    Monument    No.    17,   Columbus   No.    18,    William 

G.  Cook  No.  13,   also  the   building  of   new    additions  to 


the  Joseph  Wood  No.  i,  Charles  Skclton  No.  2,  includ- 
ing plumbing  work  and  hot  water  heating,  Wm.  B. 
Thincs,  Archt.,    104   N.    Stockton  St. 

Buffalo,  N.  y. — Bids  will  be  received  until  September 
11  by  Francis  G.  Ward,  Comr.  Pub.  Wks.,  for  erecting 
a  20-room  brick  school  on  Bway.  and  Krupp  Sts.,  Dist. 
44.  Bids  on  raatcri.-il  and  labor,  also  on  each  branch 
of  the  work,  stated  below,  are  to  be  submitted  separately: 
Masonry,  cut  stone,  plastering,  etc.;  iron  work,  etc.; 
lircproofing,  etc.;  carpentry,  painting,  electrical  work,  etc.; 
roofing,  metal  work,  steel  ceilings,  etc.;  heating,  ventilat- 
ing,  etc.;   plumbing,   gas-fittin<'.    etc. 

Lockport,  N.  Y. — John  C.  Fogle  is  stated  to  have  sub- 
mitted the  lowes  bio  on  Aug.  19  for  erecting  High  St. 
School,    at    $16,553. 

'Albany,  N.  V. — Dr.  A.  S.  Draper,  State  Comr.  of 
I'.duc,  is  is  reporte-  has  awarded  the  contract  for  the 
construction  of  the  new  State  Normal  College  (bids  for 
which  were  opened  Aug.  15)  to  A.  E.  Stephens  &  Co., 
Itinghamton,   at   $258,692. 

Raleigh,  N.  C— The  Trus.  of  Wake  Forest  College,  it 
is  stated,  are  considering  plans  for  a  $30,000  dormitory 
to  be  erected  at  the  College. 

'Minol,  N.  D. — D.  A.  Dinnie,  of  Minot,  is  reported 
to  have  secured  the  contract  to  erect  a  school  on  Valley 
St.,  at  $11,271,  and  S.  N.  Swenson  &  Co.,  of  Minot,  the 
contract  for  heating  and  plumbing  same,  at  $1,860. 

Valley  City,  N.  D. — It  is  stated  that  the  E'd.  of  Educ. 
has  adopted  plans  and  directed  the  Clerk  to  receive  bids 
until  Sept.  17  for  the  superstructure  of  a  school  to  re- 
place structure  destroyed  by  fire.  Cost,  exclusive  of 
foundation,   $25,000. 

Fremont,  O.— It  is  reported  that  the  St.  Joseph  R.  C. 
Society   will  expend  $65,000  erecting  a  school. 

'Ne^vark,  O.— D.  M.  Keller,  Clk.  Bd.  Educ,  writes 
that  the  contract  for  installing  ventilating  and  heating 
system  in  High  School  Annex  (bids  opened  Aug.  19) 
has  been  awarded  to  Fitzjjatrick  &  Hoepfner,  Columbus, 
().,  as  follows:  New  building,  $14,046.  old  building, 
$4,099. 

Columbus,  O. — Bids  will  be  received  until  Sept.  17  by 
the  Bd.  Trus.  Ohio  Institution  for  the  Education  of 
the  Deaf  and  Dumb  (J.  W.  Jones,  Secy.,  Columbus),  for 
furnishing  material  and  installing  a  hot  water  heating 
sv'stem  in  the  buildings  of  said  institution.  Richards,  Mc- 
Cfarty  &  Bulford,  Archts.,  Ruggery  Eldg. 

'Ashland,  O.—G.  A.  Ullman,  Clk.  Bd.  Edu.,  writes 
that  the  contract  for  ventilating  and  heating,  etc.,  Walnut 
St.  School  (bids  opened  August  16)  has  been  awarded 
to   Sam.    Esswcin    C^o.,    of    Columbus,    for   $6,950. 

Hamilton,  0. — The  Bd.  of  Educ.  has  decided  to  im- 
mediately construct  a  $50,000  school   in  the  First  Ward, 

Beaver,  Pa. — Bids  will  be  received  until  Sept.  4  by 
Harry  J.  Boyde,  Secy.  School  Bd.,  Snitzer  Bldg.,  for 
erecting  an  8-room  brick  school.  C.  C.  &  A.  L.  Thayer, 
Archts.,  New  Castle. 

Lancaster,  Pa. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Midland,  Pa. — Bids  will  be  received  until  September  9 
by  the  Independent  School  Bd.  for  erecting  a  2-story 
school. 

North  Braddock,  Pa. — Bids  will  be  received  until 
Sept.  1 1  by  the  School  Bd.  John  F.  Lowers,  Secy,  at  the 
olhce  of  U.  J.  L.  People's  Archt.,  611  Times  Bldg., 
Pittsburg,  for  erecting  a  high  school  at  Bell  Ave.  and 
Verona  St.,  North  Braddock. 

'SpearUsh,  S.  D. — Irwin  D.  Aldrich,  Cataract  Hotel. 
Sioux  Falls,  writes  that  the  contract  for  completing  and 
equipping  main  building  of  Spearfish  Normal  School  (bids 
opened  Aug.  20)  has  been  awarded  to  Stolte  &  Miencier, 
of  Redfield. 

Brookings,  .9.  D. — Irwin  D.  Aldrich,  Cataract  Hotel, 
.Sioiix  Kails,  Secy.  Regents  of  Educ.  writes  that  bids  will 
be  received  on  Sept.  26  for  erecting  a  law  building  at 
V'crmillion,  and  a  ladies'  dormitory  at  Brookings,  each 
to  cost  about  $40,000. 

Ipswich,  S.  D. — It  is  stated  that  bids  will  be  received 
by  S.  H.  Rossiter,  Clk.  School  Bd.,  until  Sept.  9,  for 
ercling  a  brick  addition  to  school.  Jeffers  &  Henry, 
Archts.,  Aberdeen. 

'Aberdeen,  S.  D. — The  contract  for  erecting  school  on 
grounds  of  Normal  and  Industrial  School  (bids  opened 
Aug,    12)    has  been  awarded  to  C.  Lepper,  of  Aberdeen, 

for  $46,787. 

Avondale,  Tenn.— The  Co.  Bd.  Educ.  it  is  reported,  in- 
tends erecting  a  $15,000  schooL 

'Springfield,  Tenn. — The  contract  for  the  Springfield 
Training  School,  it  is  reported,  has  been  let  to  McDonald 
&  Roberts,  of  Nashville.  The  building  is  to  be  3  stories 
and  cost  $14,000. 

Stevensville,  Tex. — The  School  Bd.  is  reported  to 
be  arranging  to  erect  a  12-room  school.  Address  Clk. 
of  Bd. 

Waco,  Tex. — It  is  stated  that  the  issue  of  $60,000 
school  bonds  has  been  approved. 

'Center,  Tex. — The  Trus.,  it  is  stated,  have  awarded 
the  contract  to  erect  a  school  to  S.  T.  Fleshman  and 
E.  H.  Barron,  at  about  $20,000. 

'Pullman,  Wash. — It  is  stated  that  bids  will  be  re- 
ceived by  State  Bd.  of  Control.  Olympia,  until  September 
16,  for  the  construction  of  a  library  and  assembly  hall 
building  and  heating  for  same  for  the  State  College,  at 
Pullman.  Plans,  etc.,  at  office  of  Tohn  K.  Dow.  Arch., 
.Spokane;  and  at  office  of  E.  A.  Bryan,  State  College, 
Pullman. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL, 

Rankin,   Pa. — See   "Sewerage   and    Sewage   Disposal." 

San  Angela,  Tex. — The  citizens  are  reported  to  have 
voted  to  issue  $20,000  bonds  for  a  fire  station  and  a 
crematory. 


*  tumt  marktd  ilmt  giv*  tht  names  of  parties  awarded  contracts. 
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MISCELLANEOUS. 

Notes   Arranged   Alphabetically    by   States. 

San  Diego,  Cal. — The  following  are  the  bids  opened  at 
the  office  of  the  Bureau  of  Equipment,  Washington,  D.  C, 
Aug.  20  for  constructing  a  wharf,  and  a  trestle  and  coal 
bunker  on  the  wharf  at  the  U.  S.  Naval  Coal  Depot,  .San 
Diego,  Cal.:  San  Francisco  Bridge  Co.,  San  Francisco, 
$281,943;  Penn  Bridge  Co.,  Beaver  Falls,  Pa.,  $239,400: 
Cotton  L'ros.  Co.,  Oakland,  $264,000;  Snare  &  Trieste  Co., 
New  York,  N.  Y..  $269,260;  and  Pacific  Constr.  Co., 
San  Francisco,  $244,980. 

New  London,  Cohk.— The  following  are  the  bids 
opened  on  Aug.  19  by  Maj.  Harry  ■laylor.  Corps  Engrs. 
U.  S.  A.,  for  dredging  mouth  of  Connecticut  River, 
about  60,000  cu.  yds.:  a  Price  per  cu.  yd.,  b  totals' 
The  W.  H.  Beard  Dredging  Co.,  a  24  cts.,  b  $14,400; 
Morris  &  Cumings  I'-.i^ing  Co.,  a  36  cts.,  b  $21,600: 
Maritime  Dredging  Co.,  a  23.3  cts.,  b  $13,980;  Hart- 
ford &  New  \ork  I  iiisportation  Co.  a  >o  cts  b 
$12,000;  Atlantic  Dredging  Co.,  a  32  cts.,  b  $19,200: 
John   P.    Randerson,   a   18   cts.,   b   $10,800. 

Ft.  Dh  Pont,  Delaware  City,  £><;/.— E'ids  will  be  re- 
ceived by  Capt.  J.  L.  Knowlton,  Q.  M.,  U.  S.  A.,  until 
Sept.  26  for  reconstruction  of  freight  wharf  at  Ft  Du 
Pont,  as  advertised  in   The  Engineering   Record. 

*WaMneton,  D.  C— The  Maryland  Dredging  &  Contr. 
Co..  of  Baltimore,  is  reported  to  have  secured  contract  for 
dredging  channels  of  Potomac  and  Anacostia  Rivers,  near 
Washington,  at  gyi  cts.  and  10  cts.  per  cu.  vd.  for  soft 
mud  and  20  cts.  per  cu.  yd.  for  hard  material;  total  cost 
about  $170,040. 

Washington,  D.  C. — Bids  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts.  Navy  Dept.,  Washington. 
D.  C,  until  Sept.  3,  to  furnish  at  the  navy  yards,  and 
naval  stations  a  quantity  of  supplies  as  follows:  Sch.  227 
— Sand,  gravel,  brick,  yellow  pine,  steel  beams.  Sch. 
23.1; — Machinists'  sets,  drills.  Sch.  236 — Yellow  pine. 
Sch.  237 — Sheet  brass,  rolled  and  mang.inese  bronze,  in- 
got and  sheet  copper.  Sch.  238 — Bar  and  pig  iron,  gal- 
vanized sheet  steel,  sheet  tin,  slab  zinc.  Sch.  241 — Brass 
tubing,  valves,  pipe  fittings,  Boston.  Mass. — Sch.  229 — 
Ringbolts,  etc.,  spruce.  Sch.  236 — ,\.;li.  white  cedar. 
Sch.  237 — Rolled  bronze,  sheet  phosphor-bronze,  rod  and 
sheet  copper.  Sch.  238 — Sheet  lead,  bar  iron  and  steel, 
roofing  tin.  Sch.  241 — Iron  and  copper  pipe,  brass 
tubes,  valves,  pipe  fittings.  Sch.  242---PortIand  cement, 
etc.  New  York.  N.  Y.,  etc. — Sch.  23*^ — Windlass,  force 
pumps,  bar  steel,  Sch. 231 — Steel  plate  trolleys,  triplex 
blocks,  I  beam  tracks,  etc.  Newport  U.  I.,  etc. — Sch. 
229 — Galvanized  steel,  sheet  brass.  Sch.  236 — Ash  and 
oak.  New  Orleans,  La. — Sch.  207 — One  punch  and  shear 
and  two  jib  cranes.  Washington,  D.  C. — Sch.  229 — ■ 
Nickel  steel  chain,  wire  rope,  bronze  rod,  nickel.  Sch. 
236 — Spruce,  white  cedar,  white  and  yellow  pine.  League 
Island,  Pa. — Sch.  236 — Yellow  pine.  Sch.  237 — Brass 
rod,  rolled  bronze,  ingot,  rod,  and  sheet  copper.  Sch. 
238- — Bar  iron,  bar  plate  and  sheet  steel,  steel  forgings, 
ingot  and  sheet  tin,  slab  zinc,  pig  and  sheet  lead.  Sch. 
241 — Galvanized  iron,  brass  and  copper  pipe,  valves,  brass 
cocks,  pipe  fittings.  Naval  Academy,  Annapolis,  Md. — 
Sch.  232 — Pine  piles.  Portsmouth,  N.  H. — Sch.  230 — 
Gate  and  globe  valves.  Key  West.  Fla. — Sch.  206 — 1 
universal  wood  worker.  Also  until  Sept.  17:  Mare  Is- 
land, Cal. — Sch.  2SI — Portland  Cement,  doors,  etc.,  Ore- 
gon pine,  galvanized  iron  roofing  etc..  sewer  pipe.  Puget 
Sound.  Wash. — Sch.  256 — Galvanized  sheet  steel,  iron 
pipe,  plumbing  fi:xtures,  water  heaters.  Applications  for 
proposals  should  designate  the  schedules  desired  by  num- 
ber.    E.  B.  Rogers,  Paymaster  Gen'l,  U.   S.  N. 

ShaitmeelOTvn,  III. — Bids  will  be  received  until  Sept. 
3  by  the  Engr.  Internal  Improv.  Comn.  of  Illinois,  at 
the  office  of  the  Mayor,  for  reinforcing  the  Shawneetown 
levee. 

"Booncville,  Ind. — The  Corars.  of  Warwick  and  Spencer 
counties  are  reported  to  have  awarded  contract  to  the  R. 
A.  Brown  Constr.  Co.,  of  Washington.  Ind.,  for  the  con- 
struction of  the  Barr  Creek  ditch  in  Jackson  and  Pigeon 
Creek  Townships,  for  $26,000. 

Mason  City,  la.— It  is  stated  that  bids  will  be  received 
until  Sept.  11  by  A.  S.  Clark,  Co.  Aud.,  for  constructing 
tile  drains  in  Dists.  No.  3  and  61. 

Boone  la. — It  is  stated  that  bids  will  be  received  un- 
til Sept.'  6  bv  E.  F.  Jones,  Co.  Aud.,  at  Boone,  for  con- 
structing a  ditch  in  Boone-Story  Drainage  Dist.  No.   i. 

Sac  City,  7a.— It  is  stated  that  bids  will  be  received 
until  Sept.  5  by  J.  T.  Harter,  Co.  Aud.,  at  Sac  City,  for 
constructing  Joint  Co.  Drain  No.  2  in  Sac  Co.  and  No. 
51  in   Calhoun  Co. 

Morgan  City,  La. — The  citizens  are  reported  to  have 
voted  August  20  a  i-niill  tax  for  7  years  throughout  St. 
Mary  parish  for  completing  channel  to  gulf  by  the 
Atchafalaya  Ship  Channel  Co. 

Baltimore,  Md. — The  City  Board  of  Awards  is  reported 
to  have  approved  specifications  for  constructing  a  wharf 
at  Ft.  McHenry  and  digging  channel  to  it  from  main 
channel. 

Salisbury,  Mass. — Bids  will  be  received  until  Sept.  19 
by  Maj  Edwd.  Burr,  Corps.  Engrs.,  U.  S.  A.,  Boston, 
for  removing  the  wreck  of  the  schooner  Julia  A.  Decker, 
lying  off  Salisbury  Beach  at  entrance  of  Newburyport 
Harbor,  Mass. 

Medford,   Mass. — See   "Paving  and  Roadmaking." 

Detroit,  Mich. — Bids  will  be  received  bv  Col.  E.  L.  B. 
Davis,  Corps.  Engrs.,  U.  S.  A.,  until  Oct.  7  for  rock 
and  earth  excav.  Sect.  2,  Plan  B,  Detroit  River,  as  ad- 
vertised in  The  Engineering  Record. 

Bids  will  be  received  by  Col.  E.  L.  B.  Davis,  Corps 
Engr..  U.  S.  A.,  until  Oct.  8,  for  dredging  Sect,  i. 
Plan  B,  Detroit  River,  as  advertised  in  The  Engineering 
Record. 

'Fergus  c'alls,  Minn. — W.  C.  Lincoln,  Co.  Aud.,  writes 
that  the  contract  for  constructing  ditches  in  Eastern  and 
Effington  (bids  opened  Aug.  9)  has  been  awarded  to  Chas. 
Nord  and   Nils  0.   Edholm,  of  Deer  Creek,  for  $7,990. 

Ivanhoe,  Minn. — Bids  will  be  received  by  R.  H.  Sisson, 
Co.  Aud.,  until  Sept.   12,  for  constructing  Ditch   15. 

*R.  H.  Sisson,  Co.  Aud.,  writes  that  the  contract  for 
constructing  ditches  Nos.  12,  13  and  14  at  Ivanhoe  (bids 
opened  Aug.  20.)  has  been  awarded  to  Jerry  Sherwood, 
of  Litchfield,    for  $17,629. 

Omaha,  Neb. — Bids   will  be   received   until    Sept.    3  by 

Maj.    Thos.    Cruse.    Q.    M..   U.    S.    A.,    for   installing  an 

electric    freight     elevator     in     commissary     storeliouse  at 
Quartermaster's   Department. 
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Roswell  N.  M.— Bids  will  be  received  by  Arthur  J. 
Stevens,  Lock  Box  45,  Roswell,  Secy.  Com.  of  City  Coun- 
cil, and  Irrigation  Companies  interested,  until  Sept.  18 
for  about  8,000  ft.  of  concrete  ditch  within  the  city. 

"Albany,  N.  Y. — Arthur  W.  Luce,  100  Bway.,  N.  Y. 
City,  has  secured  contract  for  work  on  Contract  14,  in 
connection  with  New  York  State  Canal  work  bids  opened 
July  31),  at  the  following  bid  (Winslow  M.  Mead, 
Deputy  Supt.  State  Bd.  Pub.  Wks.):  Clearing,  lump 
sum,  $ioo;  3,000  cu.  yds.  grubbing,  34  cts.;  810,000  cu. 
yds.  all  excav.,  73.5  cts.;  150  M  ft.  sheeting  and  bracing, 
$50;  174,000  cu.  yds.  forming  embkmt.,  ist  class,  17  cts.; 
31,000  cu.  yds.  forming  embkmt.,  2d  class,  11  cts.;  1,300 
cu.  yds.  lining,  $1.70;  212  cu.  yds.  puddle,  $1.70;  158  M 
ft.  sawed  lumber  (yellow  pine  or  Douglas  fir),  $55;  400 
M  ft.  sawed  lumber  (hemlock),  $40;  23  M  ft.  white  oak 
lumber  in  miter  sills  and  gates,  $100;  75  M  ft.  sawed 
lumber  (white  oak).  $80;  62  M  ft.  sawed  lumber  (creo- 
soted  yellow  pine  or  Douglas  fir),  $100;  27,000  lin.  ft. 
round  timber  in  cribs,  15  cts..  10,300  cu.  yds.  stone  fill- 
ing in  cribs,  $1.50;  70  foundation  piles  10  ft.  long,  ea., 
$4.40;  70  foundation  piles  12  ft.  long,  ea.,  $5;  1,500 
foundation  piles  14  ft.  long,  ea.,  $5.60;  3,401  foundation 
piles  16  ft.  long,  ea.,  $6;  84  foundation  piles  20  ft.  long, 
t-a.,  $6.15;  40  mooring  piles  20  ft.  long,  ea.,  $5.50;  200 
M  ft.  wooden  sheet  piling,  $50;  21,000  cu.  yds.  ist-class 
concrete,  $8;  210,000  cu.  yds.  2d-class  concrete,  $7-5o; 
1,250  cu.  yds.  3d-class  concrete,  $6.50;  55  cu.  yds.  rein- 
forced concrete,  $11.40;  3,300  cu.  yds.  wash  wall.  $2.50; 
3,720  sq.  yds.  2d-class  stone  paving,  $1.50;  460  sq.  yds. 
3d-class  stone  paving,  $1.50;  200  sq.  yds.  cobblestone 
leaving,  75  cts.;  2,500  cu.  yds.  ballast,  $1.50;  2,600  cu. 
yds.  ist-class  riprap,  $3;  15,400  cu.  yds.  2d-class  rip- 
rap, $3;  900  cu.  yds  3d-class  riprap,  $2.85.  8,400  cu. 
yds.  4th-class  riprap.  $2.50;  200  cu.  yds.  24-in.  vitr.  pipe, 
laid,  $2;  2,427,000  lbs.  structural  steel,  4  cts.;  580,000  lbs. 
metal  in  uprights  for  dams,  6  cts.;  830,000  lbs.  metal  in 
gates  for  dams,  7.5  cts.;  810,000  lbs.  metal  in  lock 
gates,  7  cts.;  330,000  lbs.  metal  in  needle  dams,  6  cts.; 
1 28,000  lbs.  metal  in  lock  valves,  12  cts. ;  280,000  lbs. 
metal  in  head  gates,  10  cts.;  133,000  lbs.  metal  reinforce- 
ment, 4  cts. ;  7,000  lbs.  steel  castings,  5  cts. ;  1 63,000 
lbs.  iron  castings  plain,  3.5  cts.;  55,000  lbs.  iron  cast- 
ings, machined,  6  cts. ;  86,000  lbs.  cast-iron  shoes  for 
ui)rights,  5  cts.;  1,000  lin.  ft.  wooden  fence,  20  cts.;  870 
fender  fastenings,  ea.,  $3 ;  2  24X36-in.  sluice  gates  with 
hoists  and  standards,  ea.,  $200;  135,000  lbs.  wrought- 
iron  chain.  6  cts.;.  4,030  lin,  ft.  wrought-iron  pipe  rail- 
ing, $1,  deduct  price  to  be  paid  to  State  for  buildings 
removed   by    contractor,    $100;    total,    $2,935,763. 

*The  Gilmour-Horton-AUen  Co.,  of  Sandy  Hill,  has 
secured  the  contract  for  work  on  Contract  35,  New 
York  State  Canal  (bids  opened  July  31),  at  the  follow- 
ing detailed  bid:  (Winslow  M.  Mead,  Deputy  Supt. 
State  Bd.  of  Pub.  Wks.):  206,000  cu.  yds.  all  excav., 
$1,1''-:  100  M  ft.  sheeting  and  bracing,  $45;  11,000  cu. 
yds.  forming  embkmt.,  12.5  cts.;  320  cu.  yds.  lining,  $1; 
500  cu,  yds.  puddle,  $2.20;  11  M  ft.  sawed  lumber  (yel- 
low pine  or  Douglas  fir),  $52;  6  M  ft.  sawer  lumber 
(spruce),  $52;  5  M  ft.  white  oak  lumber  in  miter  sills 
and  gates,  $95;  45  M  ft.  sawed  lumber  (white  oak),  $76; 
12  M  ft.  sawed  lumber  (creosoted  yellow  pine  or  Doug- 
las fir) ,  $95 ;  5 1 ,000  cu.  yds.  2d-class  concrete,  $7.20 ; 
2,700  cu.  yds.  reinforced  concrete,  $9.20;  15  cu.  yds. 
I st-class  masry.,  $25 ;  4  cu.  yds.  ist-class  masry.  bridge 
coping,  $32;  650  cu.  yds.  laying  masry.,  $ii;  3,400  Hn. 
ft.  pointing  old  masry.,  5  cts.;  90  sq.  yds.  cobblestone 
paving,  90  cts. ;  30  cu,  yds.  ballast,  $1.25 ;  90  cu.  yds. 
4tn-class  riprap,  $1.75.  6960  lbs,  4-in.  w.-iron  pipe  and 
specials,  10  cts.;  880  lbs.  5-in.  w.-iron  pipe  and  specials, 
10  cts.;  342,000  lbs.  structural  steel,  5  cts.;  390,000  lbs. 
metal  in  lock  gates,  7  cts.;  73,000  lbs.  metal  in  needle 
dams,  6  cts.;  33.000  lbs.  metal  in  lock  valves,  12  cts.; 
.^34,000  lbs.  metal  reinforcement,  4  cts.;  51,400  lbs.  iron 
castings,  plain  3.5  cts. ;  1 7,300  lbs.  iron  castings,  ma- 
chined, 6  cts.;  500  sq.  yds.  wood-block  pavement,  $2.50; 
120  lin.  ft.  wooden  fence,  20  cts.;  1,070  fender  fastenings, 
ea.,  $3;  115  expansion  bolts  in  place,  ea.,  40  cts.;  1,580 
lin.  ft.  wrought-iron  pipe  railings,  $1.40;  440  lin.  ft. 
scroll  railing,  $1.90;  2  gate  hoists,  Class  *'A,  ea.,  $600; 
2  gate  hoists,  Class  "B,"  ea.,  $500;  2  gate  hoists,  Class 
"C,"  ea.,  $700;  5  gate  hoists,  Class  "D,"  ea.,  $600;  2 
gate  hoists,  Class  *'E,"  ea.,  $800.  removing  old  bridge 
superstructures,  lump  sum,  $100;  moving  bridge  and 
bulkhead  gates,  lump  sum,  $1,700;  raising  buildings,  lump 
sum,  ^900;  maintaining  highway  traffic,  lump  sum,  $500; 
moving  Weighlock  House,  lump  sum.  Si, 000;  deduct  price 
to  be  naid  to  State  for  buildings,  lump  sum,  $100;  total, 
$739,261.  4 

Saugerties,  N.  Y. — Bids  will  be  received  by  Col.  John 
G.  D.  Knight,  Corps  Engrs.,  U-  S.  A.,  New  York  City, 
until  Sept.  30  for  rock  removal  and  dredging  in  Sau- 
gerties Harbor,  N.  Y.,  as  advertised  in  The  EngineerinR 
Record. 

Philadelphia,  N.  Y. — See  "Power  Plants,  Gas  and 
Electricity." 

New    York,    N.    K.— See    'Water." 

Oswego,  N:  Y. — The  following  are  the  bids  opened  on 
Aug.  17  by  Col.  H.  M.  Adams,  Corps.  Engrs.,  U.  S.  A., 
Buffalo,  for  constructing  stone-concrete  Superstructure  on 
outer  breakwater  at  Oswego:  (a)  Barnett  Contr.  Co., 
Oswego;    (b)    Patk.    Keobane,    FayetteviUe. 

a  b 
1,175  ^in-    ^t.    removing  old   superstruc- 
ture         $11.50       $10.00 

20  M    ft.   timber  above    1    ft.    below 

water   i .'.  .        20.00         50.00 

5  M    ft.    timber   below    i    ft.   below 

water   25.00        150.00 

24,750  tons  rubble  stone  in  place 2.60  2.25 

21,500  cu.    yds.    rubble    stone    in    place 

(alternative  bids)  _ 3-oo  2.75 

50,000  tons   capping  stone   in   place 6.00  4.95 

750  cu.    yds.    concrete   blocks 13.00  i?.oo 

1,300  cu.   yds.   concrete  in  place 8.50  10.00 

12  mooring  posts    70.00  50.00 

Totals    $400,027  $339,287 

*  Brunswick ,  Ga. — Bids  were  opened  on  Aug.  22  by 
Lieut.  Col.  Dan.  C.  Kingman,  Corps.  Engrs.  U.  S,  A., 
Savannah,  for  dredging  Brunswick  inner  and  outer  har- 
bor, and  the  bid  of  P.  Sanford  Ross,  Inc.,  Jersey  City, 
N.  J.,  was  recommended  for  acceptance  for  Lot  No.  i, 
consisting  of  520,000  cu,  yds.,  at  14.8  cts.  and  the  bid 
of  the  Coastwise  Dredging  Co.,  of  Norfolk,  Va.,  for 
Lot  2,  about  230,000  cu.  yds.,  i6J^  cts.,  and  Los.  3, 
1,500,000  cu.  yds.,  23  cts. 

Cando,  N.  D. — The  Business  men  are  reported  to  have 
decided  to  lay  a  drain  tile  from  the  main  street  to  a 
coulee  a  half  mile  east. 
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Cincinnati,  O. — Bids  will  be  received  by  Maj.  J-  .T. 
Warren,  Corps.  Engrs.  U.  S.  A.,  Custom  House,  Cin- 
cinnati, until  Sept.  30,  for  constructing  dredge,  as  ad- 
vertised in  The  Engineering  Record. 

Panama. — Bids  will  be  received  at  the  office  of  H.  F. 
Hodges.  Gen.  Purchasing  Officer  Isthmian  Canal  Comn., 
Washington,  D.  C,  until  Sept.  25  for  steam  shovels, 
steam  churn  drills,  air  compressor  plant,  pumps,  gen- 
erator, induction  motors,  transformers,  etc.,  as  adver- 
tised in  The  Engineering  Record. 

Charleston,  S.  C— The  following  are  the  bids  opened 
on  Aug.  20  by  Capt.  E.  R.  Stuart,  Corps.  Engrs.,  U.  b. 
A.  for  dredging  canal  between  Sewee  Bay  and  McUel- 
lanville  (price  given  per  cu.  yd.):  Edw.  M.  Graves,  17 
Commercial  Bank  Bldg.,  Cleveland.  O.,  20  cts.;  Simons- 
Mayrant  Co.,  Charleston,  27.7  cts.;  Savannah  Dredging 
Co.,  Savannah,  Ga.,  23H  "s.;  Southern  Dredging  Co., 
Mobile,   Ala.,   37  cts. 

Woonsocket.  S.  D.—U  is  stated  that  bids  will  be  re- 
ceived by  the  Co.  Comrs.  until  Sept.  4,  for  constructing 
drainage  ditch  No.  3.     Lewis  Strand  is  Co.  Aud. 

'Galveston,  Tex.-Cm-  J-  C  Oakes,  Engr  is  reported 
to  have  decided  to  recommend  the  acceptance  of  the 
bid  of  Oias.  Clarke  &  Co.,  of  Galveston  for  the  Brazos 
River  jetty  repair  work.  They  bid  $3.58  per  ton,  or  a 
total  of  about  $32,000. 

Seattle,  WajA.— Plans  arc  reported  to  liave  been  pre- 
pared for  a  new  wharf  to  be  built  by  the  Standard  Oil 
CO.  on  its  property  on  the  east  waterway,  Railroad  Ave. 
and  Whatcom  St. 

Wheeling.  W.  Fo.-The  lowest  bid  opened  on  Aug^ 
14  by  Capt.  F.  C.  Bo?gs,  Corps  Eng".,  U.  S.  A.,  Jor 
fJrniihing  and  delivering  iron  and  steel  f°^  ?«»5d'gP 
gates  for  Dam  No.  18,  Ohio  ^"";,  P,  1^0110 J^- 
fhe  Penn  Bridge  Co.,  of  Beaver  Falls,  P»-'  »=,b*°"?JJ': 
,58,000  lbs.  structural  steel,  3-94  cts.;  5.250  »«.  Jorg 
iuKs  82  cts.;  385  lbs.  pins,  etc..  8.2  cts.:  1,420  lbs. 
bons,  etc.,  7-2  cts?;  4.840  lbs.  steel  castings  -T-^S  cU 
1,000  lbs.  iron  castings,  6  cts  ;  27  'hs.  bronze  cap  screws^ 
$1;  total,  $7,711.  Totals  of  other  bids:  The  Le^°°;* 
*Boiler.  Co.,    Leetonia,^  (),.    $  1  -9:3 :. Lawrence    D     Wean 


Boi  er    Co.,    Leetonia,    ll.,    »i  1.013;    i.-'vyit......    .,.,     •■--" 

ing  Cleveland  O.,  $8,803;  Pittsburgh  I"dustria^  Iron 
\^s  Pittsburg,  Pa.,  $8,290;  Excelsior  Equipment  Co., 
Pittsburg,    Pa.,*  $.3,4.4;    J.    &•    J-    B.    MShoUand    Co., 


Racine,  H/.>.— The  lowest  bid  opened  on  ^^f-'^J 
Mai  W  V.  Judson.  Corps  Engrs..  U.  S.  A..  Milwaukee, 
for  building  .96  ft.  of  crib  Breakwater  at  Rac.ne  har- 
l,or,  was  sSbn^tted  by  P  W  Galloway,  of  R|cme,  as 
follows-  Framing  398  M  ft.  timber  and  piank  lur 
ni  hed  by  US..  |er''M  ft.  B  M.,  $- : ,?°'°?°  tl  ^  a  500 
holts  4  cts  per  lb.;  3,000  lbs.  screw  bolts,  3  cts.,  2,500 
lbs  SDikes  Tcts  and  .0,000  tons  stone,  per  ton  of 
L'oooTs!'  $i48;  'total,  $20  653.  Totals  of  other  b.ds 
Edw  Gillen  Dock.  Dredge  &  Constr  Co-.«aone,  $23, 
6Vo-  Wm  H.  Gillen,  Milwaukee,  $23,148,  and  burk. 
Smith  &   Nelson.    Muskegon,   Mich.,   $24,236. 

Kenosha,  Wis.-Tbe  lowest  bid  opened  on  Aug.  2  by 
Mai  W  V  Judson.  Corps  Engrs..  U.  S.  A.,  Milwaukee 
fo?  buiding  .96  ft.  of  crib  breakwater  at  Kenosha 
harbor?  was^ubmitted  by.  P.  W.  Galloway^  of  R-cine    at 

Ks'^  ct^r-^^r  ^^s  =s;^'  l{}i  2f 

h,'  iitl-  total,  $25042.  Totals  of  other  bids:  Ed- 
raiVen  Dock  Dredge  ^& 'constr.  Co..  Racine  Wis.,  $27,- 
?7o-WmHGillln,  Milwaukee,  $26,8.2;  Burk.  Smith 
&   iNlelson,   Muskegon,   Mich.,   $28,237. 

'Mimico  Ont—U.  F.  McNaughton,  of  Toronto,  Secy. 
Bd  Pb  Wks  writes  that  the  contract,  for  constructing 
fn„Vr^te  sunerstructure  to  wharf  at  Mimico  Asylum  (bids 
opened  Aug'  20)  haTbeen  awarded  to  Miller  &  Cumming, 
50  Front  St.,  Toronto. 

Honolulu,  H.  /.-Bids  will  be  received  until  October 
,,  by  Capt.  C.  W.  Otwell,  Corps  Engrs.,  U.  S,  A.,  at 
rfinolulu  for  furnishing  and  delivering  .4,000  bbls. 
Portland  cement,  16,500  tons  broken  stone  and  7,000  tons 
of  sand. 


'Items    marked    thus   give    the    names    of    parties   awarded    contracts. 


PROPOSALS  OPEN. 

For   Proposals  see    Pages  73,   74,   76,  77,   78, 
and    81. 
WATER. 

See  Eng. 
Record. 

Pipe.  Victoria,   B.   C Aug.  10 

C.  i.   pipe,   Kansas  City,   Mo Atig.  10 

Hauling    and    laying   pipe.  New  Orleans, 

La      Adv.   Tun.    20  to  Aug.   3. Jun.  29 

Pipe,    Cazenovia,   N.   Y Aug.  3. 

Walls    at    reservoir,    Bgllevue,    O Aug.  3. 

System,    Leesburg,    O : Aug.  3. 

Concrete    conduit,    Montreal,    Que Aug.  .0 

Adv.    Aug.    10,    .7.  .       „  » 

Steel    tank,    etc.,    Pensacola,    Fla Aug.  17 

System,    Pensacola,    Fla :,,  Aug.   .7 

Pump    engine,    boilers,    etc.,    Louisville. 

Ky.   Adv.   Tul.  27  to  Aug.    17 Jul.     27 

Pipe,  etc.,  New  York,  N.  Y Aug.  31 

Reservoir,   etc..   Orange,    N.    J ...Aug.  24 

Water  works  improv.,  Stambaugh,  Mich..  Aug.  24 

Adv.  Aug.  24,  3i-        „  ,     ,  , 

System  at  poor  farm,  Decorah,  la Aug.  24 

Pump,   etc.,   Buffalo,   N.    Y Aug.  31 

Plant,  Millen,   Ga Aug.  24 

Water  works,    Lawrenceburg,  Tenn.  .  .  ..\ug.  3. 

Adv Aug.  3. 

Valves  and  gates,  Manila,  P.  I Jul.    27 

Adv.  Jul.   27. 

Tank   and    tower.    Norfolk     Va Aue.   .7 

Pipe,  Ft.  H.   G.   Wright,  N.   Y Aug.  31 

Pipe  exten.,  Philadelphia,  Pa Aug.  31 

Water  works.   Canon  City,    Colo Aug.  31 

.^dv.   Aug.   31. 
Boiler    and   pump    engine,    Los   Angeles, 

Cal.    Adv.  Aug.  31 Aug.  31 

Pipe,  Los  Angeles,  Cal.    Adv.  Aug.  3... Aug.  31 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Sep.     2.     Riverside,  N.   T.    Adv.  Aug.  24,  3. Aug.  24 

Sep.     3.     New  Philadelphia,   O Au^.    3 

Sep.     3.     Alexandria,    La.      Adv.    Aug.    17,    24.. Aug.  17 


Bids 
Close 
Sep. 
Sep. 
aep. 

3- 
3- 
4- 

Sep. 
Sep. 
Sep. 
Sep. 

4- 
S- 
5. 
6. 

Sep. 
Sep. 
Sep. 

7- 

i: 

Sep. 
Sep. 
Sep. 

9- 
9- 
9- 

Sep. 
Sep. 
Sep. 
Sep. 

10. 
10. 
.2. 
.3- 

Sep. 

14. 

Sep. 
Sep. 
Sep. 
Sep. 

14. 
.6. 

17. 
20. 

Sep. 

30. 

Sep. 

30. 

TO 
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Sep. 
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SepL 
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Sep. 
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Sep. 

10. 

Sep. 

1 1. 

Sep. 

II. 

Sep. 

II. 

Sep. 

«.V 

Sep 

16. 

Sep. 

17. 

Sep. 

■  7. 

Sep. 

!»• 

Sep. 

50. 

(>rt. 

— . 

Sep.     J. 


Sep.  J. 

Sep.  3. 

Sep.  J. 

Sep.  J. 

Sep.  J. 

Sep.  J. 

Sep.  4. 

Sep.  4. 

Sep.  4. 

Sep.  4. 

Sep.  4- 

Sep.  4- 

Sep.  4. 

Sep.  4- 

is- 
i^-   - 

Sep.  10. 
Sep.  II. 
Sep.  13. 
Sep.  13. 
Sep.  13. 
Sep.  14- 
Sep.  16. 
Sep.  16. 
Sep.  ao. 
.Sep.  30. 
Sep.  ij. 

5^  *»■ 

Oct.  19. 


Sep. 

Sep. 
Sep 

B 

Sep. 

S- 
•B 
B 
B- 

B 
B- 

B 

B 

Sep. 
Hn. 
Sep. 


Canton.   O.    A4t.  Anf.  17   to  jl Aug.  17 

KinsMOBL  N.  Y •^n(.  14 

WetecT.  S.  D.   Aa«.»4 

Independence.    la.    .^ag.  31 

Chippewa  Falls.   Wis.    Aug.  31 

Lakcwood,  O Aug.  31 

Gnen   Bay.   Wis. .\ug.  31 

Owaka.  Nek    Aug.  31 

Trentoa.    N.   J .\ug.  31 

Toledo,  O.    Aug.  31 

New    llm.    Minn .\ug.  31 

tekrit.  Wii.    Aug.  a4 

Lafajrette.   lad.    -^ug.  31 

Johiuon  GtVj  Tenn.    Adr.  Attg.  14.  3i..\ug.  14 

Sumter.  S.  C.    Aug.  14 

Boaemaa.   Mont Aug.  14 

Blooaunmn.    Ill .\ug.  31 

fvansas  Citjr,    Mo .\ug.  31 

New  York.  N.  Y .^ug.  3« 

Olean.    N.    V , .^ug.  31 

Seattle.    Wash. Aug.  31 

Bryant.   S.    D ..Aug.  17 

Caaden.   N.    I.    .\ug.  31 

Cbattanooga,   Tenn.    Aug.  24 

Brookhm,  X.  Y .\iig.  ji 

New  Ortcan*.   La JnL      6 

.\dT.  Jul.  6  to  ,\ug.  31. 

Philadelphia,   Pa.    Ad».  Aug.  31 Aug.  31 

Lake    Mills.  Wit.    Aug.  24 

Linton,    Ind Aug.  31 

PUIadelpiua,  Pa .\ug.  3 1 

Sooth  Orange.    X.    J .\ug.  31 

1"^^.  ?*'%  .■^'''■-  -^"^   3t Aug.  31 

Fairfield.    Cal .-Vug.  31 

E«too,  O Aug.    3 

BRIDGES. 

Catlettiburg,    Ky Aug.  17 

Adv.   Aug.    17   to  24. 

Ingot,     Cal Aug.   17 

Scdalia.   Colo .\ug.  24 

Farmington.  CaL Aug.  24 

Albany.  Ho Aug.  24 

Santa  Barbara.  C*L  Aug.  24 

Xatchez,    Miss.    .Aug.  31 

Xewark,   O.    Aug.  31 

Xewark      N.    J Aug.  31 

Mcdford.  Mats Aug.  31 

Crown    Point.    Ind.    Aug.  3 1 

Springfield,    Mass.     .\dv.    Aug.    31 Aug.  31 

ColninDaa,   O.    Aug.  10 

Glaagow,     Mont.     Aug.  17 

Vicksburg.     Mil*.     Aug.  24 

Rabway,  N.  T Aug.  24 

Winnipeg,  Man Aug.  24 

Baltimore,    Md.    Aug.  31 

Smiths   Landing.   N.   J Aug.  31 

Warrensborg.   Mo Aug.  31 

Eaton.  O Aug.  24 

Long  Island  City,   N.   Y Aug.  24 

Ottawa,    Ont Aug.  3 1 

Plaonemine,   La.    Aug.  10 

Wichita.  Kan Aug.  24 

Laurel  Springt,  N.  J Aug.  24 

Yotemite.  Cal.    Aug.  24 

Philadelphia,   Pa.     Adr.    Atig.    31 .\ug.  31 

Dunbar.    Pa Ang.  3  t 

Leadrille,    Colo Aug.  31 

Lorain,   0 Aug.  31 

Cleveland.  O Aug.  24 

Adin,  Cal Aug.  24 

Vicktborg,    Mita.    Aug.  31 

Tiffin,   O Aug.  31 

r,reeleT.    Colo Aug.  31 

Newafk,    O Aug.  31 

i^ntfago.  Chile   lol.    ij 

CaMwrll.   Idaho Aug.  31 

Canton.    China.     Adr.    Aug.    24,    31 .Aug.  34 

PAVING  AND  ROAD  MAKING. 

Gterdttown.  Ill Aug.    3 

New   Philadelphia,  O Aug.    3 

Dayton,   O.    Aug.  lo 

Medford.     Mats Aug.  31 

St.     Bernard.    O Aug.  17 

lacktboro,    Tenn.     Aug.  17 

Lake    Charles,    La.    Aug.  17 

Adv.   Aug.   17  to  31. 

Yorktown.     Va.     Aug.  17 

Monticello,     Ind. Aug.  17 

Boston.   Ma<« Aug.  31 

Bloomfield    Ind Aug.  3 1 

Albany,    N.    Y Aug.  17 

Adr.   Aug.  17  to  31. 

Canton.   O Aug.  17 

Adv.   Aug.    17  to  24. 

Wilmington,     Del Aug.  17 

Adv.    Aug.    17. 

Idaho   Spnnn,   Colo Aug.  24 

Cohoes,  N.  y7 Aug.  24 

Stockton,  Md.    Aug.  24 

Scranton,  Pa Aug.  24 

Washington.  D.  C.    Adr.  Atlg,  S4 Aug.  24 

Covingtoiv  Ind. Aug.  24 

Toledo,    O Aug.  31 

SalltTui,    Ind. Aug.  31 

Downers  Grove,  ID.   Aug.  31 

Omaha,  Neb Aug.  31 

Paola.   Kan Aug.  31 

nkyonne.  N.  T.    Adv.  Ang-  3« Aug.  31 

Tersey  City.  N.  J Aug.  31 

Florence.    Ala Aug.  31 

Albanv,  N.  Y.    Adv.  Anff.  17  to  31 Aug.  17 

Providence,  R.  I Aug.  24 

Brooklyn.    N.    Y Aug.  »4 

Bloomingtnn.    Ind .Aug.  24 

Flfflira.   N.    Y.     Adv.  Aug.  24,  31 Aug,  24 

Buffalo,  N.  Y Aug.  24 

PortsBiouih.  O. Aug.  31 

l.afavette,  Ind.  ,... Aug.  31 

Bergboiz.  O Aug.  24 

Atbiny.  N.  V.     Adv.  Aos.   17 Ang.  17 

E<  Reno,  Okla.   Aug.  24 

Tobntnn  City,  Tenn.    Adv.  Aug.  »4 Aug.  24 

Rockville.    Ind Ang.  31 

New  York,  N.   Y Aug.  31 

Neodesha,    Kan Ang.  31 

Mt  Vernon,  Ind. Aug.  31 

Wilmington,  O.   Ang.  31 

Kansas  City,  Mo Aug.  31 


Sep.     5.     Frerport,   HI.     .\dv.  Aug.  31 Aug.  31 

Sep.     5.     Monroe,    N.   Y Aug.  31 

Sep.    i.     Bluffton,     Ind ^ Aug.  17 

Sep.  "  6.     Jtncsvillc,    Wis Aug.  31 

Sep.     6.     Decatur,  Ind Aug.  24 

Sep.     6.     Indianapolis,  Ind Aug.  31 

Sep.     6.     Lonaconing,  Md Aug.  31 

Sep.     6.     Champaign,    III Aug.  31 

Sep.     6.     St.    Paul.    Minn Aug.  31 

Sep.     7.     Kent.    O,    Adv,    .\ug.    31 .Aug.  31 

Sep.     7.     Washington,  Ind Aug.  31 

Sep.     9.     El  Paso,  Tex Aug.  31 

Sep.     9.     De   Land,    Fla Aug.  31 

Sep.     9.     Orange,    N.    J Aug.  3: 

Sep.  10.     Oeveland    Heights,   O Aug.  24 

S<i>.   II.      nrooklyn.    N.    V .Aug,   31 

Sep.  II.     Cincinnati  O Aug.  24 

Sep.  II.     Bridgeton,   N.    J Aug.  24 

Sep  12.     Silverton.    O Aug.  24 

Sep.  12.     Cincinnati,  O Aug.  24 

Sep.  12.     Marietta,    O .Aug.  31 

Sep.   1.1.     Cincinn.iti.  O Aug.  31 

Sep.  13.     Madison,    Wis.     Aug.  17 

Sep.  13,     Des  Moines,  la Aug.  24 

.Sep.  14.     Ft,   Moultrie,  S.  C Aug.  24 

.Sep.  14,     Peru     Ind Aug,  31 

Sep,  15.     .Strut ners,   O Aug.  24 

Sep.  16.     Youngstown,    O Aug,  24 

Sep.  16.     EucliH.    O Aug.  24 

Stp.   16.     St.   Paul.  Minn Aug.  24 

Sep,  20.     Cincinnati.   O Aug,  31 

Sep.  20.     Rockville.  Ind Aug.  31 

Sep.  20.     Cleveland,  O Aug.  31 

Sep.  21.     Cleveland,  O Aug.  31 

Sep.  24.     Lebanon.    Ind Aug.  24 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Sep.     3.     Winnipeg,   Man Jun.  15 

Adv.  Jun,  15  to  Jul.  20, 

Sep.     3.     Washington,    D.    C Aug,  17 

Sep,      3.     Portland.    Me Aug.   17 

.Sep.     3.     I.'Anse,    Mich ^...AuR.  24 

Sep.     3.     Chicago,  III < .Aug,  31 

Sep.     3.     Washington.    T>.    C Aug,  31 

Sep.     4.     Brooklyn,    N.    Y Aug,  24 

Sep.     4.     Baltimore,   Md Aug.  31 

Sep.     %.     Camphellford.   Ont .■ Aug.  10 

Sep.     6.     Puffaln.   X.   y .Aug,  .11 

5vep.     7.     Ellis   Island.   N.  Y Aug,  3 1 

5^ep.     9.     Xew  York,  N.  Y .Aug.  3 1 

,Sep.   12.     Millen.  Ga Aug.  24 

Sep,   12,     Ft,  Myer,  Va,    Adv.  Aug,  31 Aug,  31 

Sep.   13,  Lawrenceburg.   Tenn.     Adv.    Aug,    31.. Aug,  31 

Sep.  16.     Milton.    O Aug- 10 

Sep.  17.     Columbus,  O .Aug,  24 

Sep.   17.     Washington.   T).   C Aug,  31 

Sep.  20,     Lancaster.   Pa Aug,  31 

Sep,  30,     Poch**ster,    V,   Y.    ,Aue,   31 

Oct,     I,     Winnipeg.    Man.     Adv.    Aug.   31 Aug.  31 

Oct.     4,     Jacksonville,  Fla Aug,  3 1 


Sep.  I  J. 

Sep. 

Sep. 


Sep.  .^. 


Sep.     3. 


Sep. 

.1. 

Sep. 

.1, 

Sep. 

,1- 

Sep. 

.1- 

Sep. 

1. 

Sep. 

,1. 

Sep. 

.1. 

.Sep. 

,1. 

Sep. 

1, 

Sep. 

3. 

Sep. 

,1. 

Sep. 

4- 

Sep. 

4- 

Sep. 

4- 

.Sep. 

4. 

Sep. 

4. 

Sep. 

4. 

Sep. 

4. 

Sep. 

4- 

Sep. 

4. 

Sep. 

4- 

Sep. 

<. 

Sep. 

S- 

Sep. 

s. 

Sep. 

5- 

Sep. 

s. 

Sep. 

s. 

Sep. 

f.. 

Sep, 

6, 

Sep. 

7. 

Sep. 

7. 

Sep. 

9- 

Sep. 

9. 

.Sep. 

9. 

Sep. 

9- 

Sep, 

9. 

Sep. 

fl. 

Sep. 

9. 

Sep. 

9. 

Sep. 

10. 

Sep. 

10. 

Sep. 

10. 

Sep. 

10, 

Sep. 

10. 

Sep. 

10. 

Sep. 

10, 

Sep. 

10, 

Sep. 

II. 

Sep. 

II. 

Sep. 

II. 

Sep. 

II. 

Sep. 

12. 

Pep. 

12. 

Sep. 

12. 

Sep. 

12. 

«5ep. 

It- 

Sep. 

14. 

.Sep. 

14. 

Sep. 

14. 

BUILDINGS. 

Post  office  bidg.,  Waterton,  N.  Y Jul.    27 

Adv.  Jul.  27,  Aug.  3. 

Pub.  bldg,,  Bloomfield,  Ind Aug,    3 

Pub.  bldg,,  Washington  Barracks,  D.  CAug.  10 

Add.   to   iail,   Buffalo,   N.   Y Aug.  10 

School,    St.    George,    S.    C Aug.  17 

Add   to  school,   Cleveland,   O Aug,  17 

School,  Beloit    Wis Aug.  24 

Htg.  school.  New  York,  N,  Y Aug.  24 

.School.  Anthon,  la Aug.  31 

School.    Beloit,  Kan Aug.  3 1 

Pub,  bldg.,   Rochester.   N.   Y Aug,  31 

Ventilating  armory.  Buffalo,  N.   Y Aug.  31 

Post    office   bldg., '  Quincy,    Mass Jul.    27 

Adv.  Jul,   27.  Aug,  .1. 

School,    Flandreau,     S,     D Aug,  17 

School    plans,    Kane,    Pa Aug.  24 

Hospital.    Brooklyn.    N.    Y Aug,  24 

Pub.  bldg.,  Willard,  N.  Y Aug.  24 

Adv.   Aug.   24,  31. 

Pub,  bldg..   New  London,  Conn Aug.  24 

Hospital.  Binghamton,  N.  Y Aug.  24 

School.  Beaver^  Pa Aug.  31 

Pub,   bldg,,   Chinpewa  Falls,  Wis Aug.   31 

Pub.  bldg.,   Baltimore,  Md Aug.  31 

Pub,    bldg.,    Evansville,    Ind Aug,     3 

Add  to  court   house,   Columbia,   S.   CAug.  17 

Pub.   blHg,,  New  Castle,   Ind Aug,  24 

Pub,   bIHg..    Geneva,    N,    Y Aug.  24 

School   improv,.    Trenton,    N.  J Aug.  31 

School,  Manhattan,  Kan Aug,  31 

Court   house.    Liberal.    Kan Aug.  24 

Pub.  bldg,   improv,,   Buffalo.   N.  Y Aug.  31 

BIdgs,  at  hospital,   Elgin.  Ill ,....Aug.  17 

Armory,  Ilillshoro,  X.  D Aug.  31 

School,   Cleveland,  O Aug,  24 

School,  Roulette,  N.  D Aug.  24 

Repairs  to  barrack*,  Kingston,  Ont Aug.  24 

School,   Ipswich,    S.    D Aug.  31 

School    Xo''h  r.rosvTor,  Dalc,  Conn.,A'iar.  .11 

Town  hall.  Nicholas.  la Aug,  .?  i 

School.   Rochester,  Minn Aug,  31 

School.    Midland.    Pa.    Aug,  -ll 

Bus,  bldg,,   ElHns.   W.  Va Aug,  17 

Plmbg..  etc.,  post  Bldg.,  Ft,  Bliss,  Tex, Aug.   17 
.Adv,    Aug.    17    to    31. 

Light-house,    Philadelphia,   Pa Aug.  24 

Adv.  Aug.   24.   31. 

Htg.  court  house,  Forsyth,  Ga Aug,  24 

Htg,  school,  Kenmore.  N,  D Aug.  24 

Pub,  bldg.,    Kansas  City,  Mo Aug,  31 

Pub.   bldg.,  Whitesboro,  N.   Y Aug.  31 

Bus.  bldg..  Shreveport,  La Aug.  31 

Tail.  Eureka.  Cal Aug.    3 

Dwelling,  Erie,  Pa : Aug.  31 

School,  North   Braddock,  Pa Aug.  ?i 

5M:hoo1.    E'uffalo,    N.    Y Aug.  31 

Boilert  in  post  bldg..  Jefferson  Itarracks, 

Mo.  Aug.  24 

Po«t  bldg..   Ft.   Sam  Houston.  Tex Aug.  24 

Approaches  to  P,  O.  bldg..  Rome,  N.  Y.Aug.  31 

Pub,  bldg..  Des  Moines.  Ta Aug.  31 

Church.   Park   Ranids.   Minn Aug.  34 

Pub.    bldg.,    Washington.    D.    C Aug.  17 

Pub.    bldg.,    Pensacola,    Fla Aug.  17 

State  school.   Hudson,   N.   Y Aug,  24 

Adv,   Aug,   24,   31. 


Sep.   14.     .Addition    to   court   house,    Crown   Point, 

Ind Aug.  31 

Sep.  14.     Reformatory,  etc.,  Napanoch,    N.   Y.... Aug.  31 
.Adv.  .Aug.  31. 

School,  Chapman,  Kan Aug.  31 

Church,    Owensville,    Ind Aug.  34 

Marine  Hospital,    Buffalo,   N.    Y Aug.    3 

Adv.  Aug,  3,    10. 

Marine    hospital,    Pittsburg,    Pa Aug,  10 

Indus,   plant,    Washington,   D.    C Aug.  34 

School,    Pullman,    Wash Aug.  31 

U.    S.    Mint    bldg.    repairs,    San    Fran- 
cisco,   Cal Aug.  10 

Univ.  bldg..  Lawrence,  Kan Aug.  24 

Htg.    school,    Columbus,    O Aug.  31 

Bus    bldgs..  Kankakee,   111 Aug.  31 

School,    Valley    City,    N,    D Aug.  3t 

Pub.    bldg,,   Las  Animas    Colo Aug.  31 

Post   office,   Muscatine,    ia Aug.  10 

School,   Lancaster,   Pa Aug.  31 

Pub.    bldg,,  Portsmouth,   N,   H Aug.  31 

Post    office   exten,.    Cedar    Rapids,    la... Aug.  10 

Post  office  bldg.,  Hamilton,  O Aug.  17 

Adv.   Aug.    17   to   24. 

Court  house,  Muscatine,  la .Aug.  34 

School,  Riverside,  Cal Aug.  31 

New   Industrial  plants,  Riverside,    Cal.. Aug.  31 

School,  Brookings,  S.  D .Aug.  31 

Bus.     bldg.    plans,     Harrisburg,     Pa.... Aug.    3 

Post  office,  Selma,  Ala Aug.  34 

Hotel.    New    Orleans,    La Jun.  39 

Bus,   bldg,,   Decatur,   111 Aug,  31 

Pub.  bldg.,  Eau  Claire,  Wis Aug.  31 

Y.  M.   C.   A.,   Indianapolis,  Ind Aug.  31 

Court   house   nlans.    La    Moure,    N.    D,, Aug.  10 
U.  S,  Post  Office  improv.,  Baltimore,  Md.Aug.  31 
.Adv.  -Aug.  31, 

Oct  15.     Court  house  plans,  Ue  Pere,  Wis Aug.  17 

Nov.     5.     Court  house  plans,   Houston,  Tex -Aug,   31 

Dec  — .     Industrial    nlants.    Ft,    William.    Ont     .Mav  11 
School,  bldg,  material,  Lawrence,  Kan, Aug,  31 


Sep.  16. 
Sep,     16. 

Sep.  1 6. 

Sep.  17. 

Sep.  17. 
Sep.  17. 
Sep,  17, 
Sep,  17. 
Sep.  17. 
Sep.  19. 
Sep.  20. 
Sep.  21. 
Sep.  23. 
Sep.  24. 


Sep.  26, 
Sep.  26, 
Sep.  26. 
Sep.  26. 
Sep.  30. 
Sep,  30. 
Sep.  — . 
Oct.  I. 
Oct.'  I. 
Oct.  I. 
Oct.  3. 
Oct.     7. 


MISCELLANEOUS. 

Sep.     2.     Repair  dykes,  etc..  New  York,   N.   Y.  .Aug. 

Adv.  Aug,   17  to   31, 
Sep.     3.     Pier  wk..  Two    Rivers    Harbors,   Wis.  .Aug. 

Adv.  Aug,  10  to  31, 

Sep.     3.     Ditch,  Ft.    Snelling,    Minn Aug. 

Sep.      3.     Walls,   etc.,  Joliet,    III Aug. 

Sep.     3..   Sanitary   fixtures,    etc.,   Panama Aug. 

Sep.     3.     Park    wk.,    Medford.    Mass Aug. 

Sep.     3.     Elevator,  Omaha,  Neb Aug. 

Sep.     3.      Supplies,    Washington,   D.    C Aug. 

Sep,     3,     Levee    work,    Shawneetown,    111 Aug. 

Sep.     4.     Dredging,     Norfolk,     Va Aug. 

.Adv.    .Aug.    10  to    31. 
Sep.     4.     Dredging,   Providence,   R.  I Aug. 

Adv,     .Aug,     10    to    31. 

Sep.     4.     Garb,   disp.,    Baltimore,    Md Aug. 

Sep,     4,     Ditch,    Woonsocket,    S,    D,...' Aug. 

Sep.     5:     Pier,  Buffalo,  N.  Y Aug. 

Sep.     5.     Dredging,    Seattle,'  Wash Aug. 

Sep.      5.     R.    K.    work,   Pensacola,    Fla Aug. 

Adv.   Aug.    17   to  24. 
Sep.     5.     EI.    ry.   tunnel   work,   Boston,   Mass.... Aug. 

Sep.     6.     Dike,   Boston,  Mass.    Adv.   Aug.  24 Aug. 

Sep.     6.     Furnishing   rock,    New   Orleans,   La.... Aug. 

Sep.     6.     Furnishing   rock,   Vicksburg,   Miss Aug. 

Sep.     6.     Ditch,  Boone.  Ia Aug. 

Sep.     6.     Ditch,    .Sac  City,   la Aug. 

Sep.     7.     Dredging,     Stamford,    Conn Aug. 

Adv.   Aug.   17  to    31. 

Sep.     7.     Dredging,     Washington,     D.     C Aug. 

Sep.     7.     Drainage  work.   Little   Rock,  Ark Aug. 

Adv.    Aug.    17   to    31, 
Sep.     9.     Dredging,  Honolulu,  H.  I Aug. 

Adv.    Aug.   3  to  24. 
Sep.     9.     Emplacements,     etc.,     for     guns,     West 

Point,    N.    Y.     Adv.    Aug,    24,    31 Aug. 

Sep.     9,     Supplies,  New  York,  N.  Y Aug. 

Sep.  10.     Ditch  work,    Sibley,   la .Jul. 

Adv.  Jul.   27  to  Aug,   10, 

Sep.  10.     Exten.    to  b'kwafer,   Cleveland,   O Aug. 

Sep.   10.     Exten.     to     breakwater,     Fairport     Har- 
bor,   O Aug. 

Sep.     10.     Dredging,   New   Orleans,   La Aug. 

Adv.   Aug.   17  to    31. 
Sep.  10.     Breakwater,   Bar  Harbor,   Me Aug. 

Adv.   Aug.   17  to   31. 

Sep.  10.     Lumber,  Rock  Island,  111 Aug. 

Sep.  II.     Dam,    etc.,    Qncinnati,    O Aug. 

Adv.   Aug*  17   to    31, 

Sep.   II.     Ditch,    Mason    City,    la Aug, 

Sep.    II.     Levee   wk..    Bradley.   Ark Aug. 

Sep.  II.     Ditch,    Estherville,    la Aug. 

Sep.    12.     Ditch,  Estherville,    la Aug, 

Sep.   12.     Ditch,  Ivanhoe,   Minn Aug. 

Sep.  13.     Garbage   crematory.   Ft.   Benj.  Harrison, 

Ind,     Adv.  Auc.   24   to   31 Aug. 

.Sep.  14.     Dredging,  Ft.  Moultrie,  S.  C Aug. 

Sep.  16.     Earth  filling,   Plaquemine,   La Aug. 

Sep.   16.     Breakwater,    Stockton,    Cal .....Aug. 

Sep.    16.     Wharf,  Seattle,  Wash Aug. 

Sep.  17.     Lumber,  etc..  New  Orleans,  La Aug, 

Sep.    17.     Supplies,   Washington,   D,    C Aug. 

Sep.  18.     Dredging,  Washington,  D.   C Aug. 

Adv.    Aug.   24,    31. 

Sep.  18.     Steam   shovels,   etc..   Panama Aug. 

Sep,    18,     Concrete    ditch,    Roswell.    N,    M Aug. 

Sep.   19.     Dredging,   etc.,   Gardiner,  Me Aug. 

Adv.    Aug.   24.   31. 
Sep.  19.     Removal  of  wreck,  Boston,  Mass Aug. 

Adv,    Aug.   24,    31. 

Sep.   19.     Removal  of  wreck,  Salisbury,  Mass Aug, 

Sep.  24.     Dredging,  Wheeling,  W,  Va Aug, 

Sep,  25.     Steam  shovels,  etc,  Panama Aug, 

Adv.  Ang,  31. 
Sep.  26.     Wharf   Ft.  Du  Pont,  Del.    Adv.  Aug.  si.Aug, 
Sep.  30.     Searchlight  outfit,  Washington  Barracks, 

D.    C : Aug. 

Sep.   30.     Dredge,   Cincinnati,  O,     .Adv.    Aug    31.. Aug. 
Sep.  30.     Dredging,    Saugerties,    N.    Y !,..Aug. 

Adv.   Aug,    31. 
Oct.     5.     Lock    and    dam.    Franklin,    Ark Aug. 

Adv.  Aug.  10  to  31. 
Oct.     5.     Lock   and  dam,   Mobile,    Ala Aug. 

Adv.  Aug,  10  to  31. 
Oct.     7.     Excav.,    Detroit,    Mich.     Adv.    Aug.    31..  Aug 
Oct.     8.     Dredgimr,  Detroit,  Mich.    Adv.  Aug' 31.  Aug. 

Oct.  10.     Canal  wk.,  Peterboro.  Ont ...Aug. 

Oct.  15.     Cement,  stone,  etc,  Honolulu,  11,  I Aug, 


24 
17 

31 
17 
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24 

31 

24 
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24 
34 
3' 
34 

31 

24 

24 

3t 

34 


.J' 


CURRENT    NEWS   SUPPLEMENT 


SEPTEMBER  7,  1907. 


DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles  WaTren  Hunt,  220  West  57th  St.,  New  York. 

Aherion  Society  of  Mechanical  Engineers.  Sec- 
retary, Calvin  W.   Rice,   29  West  39th   St.,  New  York. 

AuERiCAN  Institute  op  Electrical  Engineers.  Sec- 
retary,  Ralph  W.  Pope,  29  West  39th  St.,   New  York. 

AuBKicAN  Institute  op  Mining  Engineers.  Secretary, 
R.  W.  Raymond.  29  West  39th  St.,  New  York. 

National  Fire  Pbotection  Association,  Secretary, 
W.   H.    Merrill,   Jr.,    Chicago. 

American  Institute  op  Architects.  Secretary.  Glenn 
Brown,  Washington    D.   C. 

Association  op  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En* 
gineers.  Secretary.  W.  M.  Mackay,  113  Beekman  St., 
New   York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Oement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg.  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  op  Municipal  Improvements. 
Secretary,  George -W.  Tillson,  831  Ocean  Ave.,  Brooklyn, 
N.   Y.     Annual  meeting.  Detroit,  Mich.,  Oct.  1-4,    1907. 

Association  op  Kailway  Superintendents  op  Bridges 
AND  Buildings.  Secretary.  S.  F.  Patterson.  Concord. 
N.  H.  Annual  convention,  Milwaukee,  Wis.,  Oct.  15-171 
1907. 

American  Railway  Engineering  and  Maintenance 
OP  Way  Association.  Secretary.  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,  Charleston,  S.  C. 

#  American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St.,    New   York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.   O.  Box  43a.  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.   L.   Lyle,  39   Cortlandt  St.,   New   York. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint,   Chattanooga. 

Association  op  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1233  Land  Title 
Building,    Philadelphia. 

National  Association  op  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building,    Philadelphia. 

American  Society  op  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross.  Room  806,  258  Broadway,  New 
Vcrk. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Columbus,  O.  Annual  meeting,  At- 
lantic City,   Sept.    30-Oct.   4,   1907. 


THE  COLLAPSE  OF  THE  QUEBEC  BRIDGE. 

At  5.30  p.  m.,  August  29,  the  whole  of  the  superstruc- 
ture of  the  Quebec  bridge  so  far  erected  collapsed  with- 
out warning  and  75  of  the  86  men  known  to  be  on  it 
were  killed.  The  substructure  remained  entirely  unin- 
jured. The  superstructure  was  entirely  wrc^cked  and  in- 
credibly distorted.  It  lies  on  shore  between  the  piers 
and  under  water  in  the  river.  The  completed  south 
anchor  and  cantilever  arms,  one-fourth  of  the  suspended 
center  span,  the  center  span  traveler,  part  of  the  main 
traveler,  one  locomotive  and  two  material  cars  went 
down.  The  2 1 5-ft.  south  approach  span  is  intact  and 
erection  had  not  been  commenced  on  the  north  half  of  th-:: 
superstructure. 

The  wrecked  portion  weighed  about  17,000  tons.  But 
little  of  that  on  the  river  side  of  the  main  pier  can  be 
recovered.  Most  of  the  anchor  arm  eyebars  have  little 
or  no  injuries  except  bending;  many  are  still  perfect. 
Most  connections  endured  when  their  members  were  de- 
stroyed. Nearly  ail  parts  of  the  structure  fell  150  feet 
or  more*  some  of  them  fell  400  feet.  Many  of  the 
heaviest  members  were  completely  shattered  and  de- 
formed by   the    fall. 

No  conditions  or  appearances  have  so  far  been  ob- 
served that  may  not  be  satisfactorily  attributed  to  the 
collapse,  that  is,  nothing  is  indicative  of  cause  rather 
than  effect,  and  nothing  yet  points  to  the  manner  of  the 
failure.  Except  the  anchor  arm  eyebars,  most  of  the 
truss  members  visible  have  been  destroyed.  Every  failure 
visible  can  well  be  attributed  to  the  collapse  and  almost 
any  one  of  them,  if  occurring  before  the  general  col- 
lapse,  would   have  inevitably   caused    it. 

All  bracing  was  complete  and  all  connections  fully  made 
in  all  parts  -ofthe  structure  up  to  the  fourth  panel  of 
the  sus[)ended  span,  where  only  the  two  lower  chord  sec- 
tions    had     been     erected.     These    were    still     fully     sup- 


ported by  the  traveler  tackles,  although  fitters  had  com- 
menced to  bolt  up  the  field-rivet  holes  and  other  men  were 
making  them  extra  secure  for  the  night.  No  hoisting  of 
any    description    was  being  done. 

The  main  traveler  had  been  dismontled,  and  its  for- 
ward overhangs  and  some  of  the  many  upper  transverse 
girders  removed,  reducing  its  weight  of  1,104  tons  (in- 
cluding suspended  falsework)  to  about  800  tons.  It  had 
been  for  over  nine  months  securely  anchored  on  the 
ninth  i)anel  of  the  cantilever  arm  and  besides  being  much 
lighter  and  less  top  heavy  than  ever  before  was  stiflfer 
on  account  of  the  skeleton  of  the  erection  platform  ani^ 
some  temporary  wind  bracing  recently  added.  None  of 
its  connections  had  been  disturbed  except  those  of  mem- 
bers   completely    removed. 

The  small  overhead  center  span  traveler  and  its  equip- 
ment weighed  approximately  400,000  lbs.  and  had  been 
for  about  32  hours  completely  and  securely  anchored 
on  the  third  panel  of  the  center  span,  within  two  moves 
of    its    final    position. 

The  truss  stresses  were  about  the  same  as  had  long 
been  sustained  and  were  only  about  three  fourths  of  the 
live  and  dead  load  working  stresses  which  the  bridge  was 
proportioned  to  endure  after  erection.  No  erection  oper- 
ations were  in  progress.  The  anemometer  on  top  of  the 
main  post,  over  400  ft.  above  the  water,  automatically  re- 
corded in  the  office  a  26-mile  wind.  It  had  previously 
recorded  a  maximum  of  about  56  miles  in  the  severest 
storms  when  the  main  traveler  was  in  the  same  position 
and  only  a  slight  vibration  was  observed.  Erection  work 
was  habitually  maintained  up  to  a  wind  velocity  of  40 
miles. 

The  locomotive,  weighing  perhaps  40  tons,  had  just 
delivered  an  8-ton  load  to  the  traveler's  suspended  plat- 
form, had  returned  on  the  other  track  with  the  duplicate 
load  and  was  near  the  end  of  the  cantilever  arm,  mov- 
ing slowly. 

Preliminary  adjustments  of  the  connections  between 
center  and  cantilever  spans  had  been  satisfactorily  and 
easily  made  several  weeks  previously,  and  the  connec- 
tions  not   again    disturbed. 

The  tops  of  the  center  posts  had  moved,  as  planned, 
14  ins.  from  their  original  positions  to  within  54  in.  of 
plumb,  and  the  trusses  were  in  perfect  alignment.  All 
joints  were  perfectly  closed.  The  last  two  lower-chord 
splices  in  the  anchor  arm  were  being  riveted  and  90  per 
cent,  of  all  field  rivets  had  been  driven  in  the  anchor 
arm.  In  the  cantilever  arm  50  per  cent,  of  all  field 
rivets  had  been  driven.  In  connections  where  all  field 
rivets  had  not  yet  been  driven  from  90  to  100  per  cent, 
of  all  open  holes  were  filled  with  the  largest  bolts  that 
could   be  entered. 

All  conditions  were  normal  or  more  favorable  than 
usual  when  a  loud  noise  and  screams  were  heard  and 
immediately  men  on  shore  saw  the  end  of  the  cantilever 
descend  unbroken  almost  to  the  water's  edge,  the  main 
traveler  fall  north,  and  the  31 5-ft.  center  posts  and  the 
anchor  arm  collapse.  Only  one  man.  who  was  within 
75  ft.  of  tlie  anchor  pier,  succeeded  in  reaching  the  ap- 
proach span.  Witnesses  estimate  the  time  from  the  noise 
till  all  was  over  from  20  to  40  seconds.  None  of  the 
witnesses  was  within  several  hundred  feet  and  none  of 
them,  or  of  the  survivors,  has  yet  reported  any  details 
of  the  destruction,  which  was  complete  and  almost  in- 
stantaneous. 

All  of  the  erection  fOrenten  were  on  the  bridge,  and 
all  perished.  They  were  A.  B.  Yenser,  general  foreman; 
J.  L.  Worley,  foreman  of  erection;  A.  II.  E'irks,  resident 
engineer  for  Phoenix  Bridge  Co.;  James  W.  Aderholdt, 
assistant  foreman,  and  C.  A.  Meredith,  riveting  foreman. 
Of  the  remaining  victims,  35  were  Indians  from  Mon- 
treal, mostly  expert  riveters,  29  were  Canadians  and 
the  rest  ■  were  experienced  bridge  men  from  the  Unite-l 
States.  All  of  the  survivors  are  injured  but  are  ex- 
pected  to   recover. 

The  tremendous  distortion  and  tearing  apart  of  .  the 
members  of  the  superstructure  subjected  the  workman- 
shii),  design  and  materials  to  tests  of  the  utmost  severity 
and  in  no  case  observed  was  there  any  indication  of  poor 
quality  or  defect.  At  tlve  ainiual  meeting  of  the  Quebec 
IJridge  Co.,  lield  Sept.  3,  the  chief  engineer,  Mr.  Hoare, 
stated  that  t*vo  days  before  the  disaster  he  was  notified 
by  an  inspector  of  a  deflection  of  some  parts  at  one 
jjoint  in  tl>e  lower  chord,  of.  the  west  truss.  The  inspector 
who  made  this  report  assured  a  representative  of  The 
Kngineering  Record  that  he  never  saw  anything  at  the 
bridge  which  indicated  dangerous  conditions  and  Mr. 
Iloare  was  unwilling  to  state  at  the  bridge  company's 
meeting  that  the  collapse  was-  clue  to,- the  deflection  mep- 
tioned.     When  the  matter  was  reported  to   Mr.  Theodore 


Cooper,  the  latter  advised  the  builders  to  stop  loadinji 
the  bridge  any  more  until  an  inspection  could  be  mad.'. 
His  telegram  to  this  effect  was  sent  but  a  short  time 
before  the  bridge  fell.  At  a  hearing  before  the  cor- 
oner's jury  on  Sep^.  4,  Mr.  Hoarc  testified  that  other 
deflections  of  a  similar  character  had  been  noticed,  but 
none   of   such   amount,    and    they    had   all   been    remedied. 

Work  on  the  preliminary  and  final  designs  had  been 
in  continuous  progress  for  ten  years  and  the  latter  were 
in  accordance  with  usual  American  long-span  practice. 
Special  tests  had  been  made  of  some  of  the  large  mem- 
bers, an  exhaustive  investigation  was  made  of  the  pro- 
portions and  general  dimensions  of  the  trusses  and  great 
care  was  taken  in  detailing  the  members  and  connections. 
Efjual  care  was  taken  to  secure  the  best  structural  re- 
sults, to  conform  to  the  best  shop  practice  and  to  facili- 
tate the  simplicity  and  safety  of  erection.  All  details 
were  rigidly  examined  by  the  consulting  engineer  and 
none  were  adopted  until  finally  approved  by  him.  Sev- 
eral alternative  designs  were  made  for  some  of  them 
before  entirely  satisfactory  ones  were  obtained.  Maxi- 
mum stresses  were  limited,  as  stated  in  The  Engineering 
Record  of  Dec.  i,  1906,  and  the  highest  quality  of 
materials  and  workmanship  was  required  and  secured. 

Great  pains  were  taken  to  analyze  all  erection  opera- 
tions in  advance  and  the  steps  of  the  work  were  ac- 
curately worked  out  in  conference  between  the  designing 
and  erection  departments.  All  positions  and  stresses 
and  the  arrangement  of  plant,  location  of  travelers,  der- 
ricks, tackles,  etc.,  were  precisely  fixed  before  the  mem- 
bers were  shipped  from  the  shops.  The  sequence  of 
assembling  all  members,  the  treatment  of  connections, 
provisions  for  changing  stresses  and  displacements  due  to 
varying  conditions  of  the  partially  erected  structure  were 
made,  and  elaborate  diagrams  were  furnished  to  the  field 
force  showing  sequence  and  methods  of  all  operations. 
A  large  number  of  special  appliances  were  made  for 
handling  the  truss  members  and  erecting  apparatus.  Be- 
sides this  all  of  the  erection  foremen  and  principal  as- 
sistants were  provided  with  copies  of  a  79-page  book 
containing  additional  sketches  and  explicit  instructions 
detailing  the  precautions  and  operations  necessary  for 
different  parts  of  the  work,  such  as  making  connections, 
adjustments,  field-riveting  splices,  moving  traveler,  shift- 
ing tackles,  hoisting  pieces,  etc.  In  this  way  nothing 
was  left  to  judgement  or  individual  choice,  all  was 
worked  out  and  checked  up  in  advance  and  provision 
made  for  all  conditions  of  the  work. 

Materials,  workmanship  and  finished  members  were 
rigidly  inspected  at  the  shop  and  mills  by  the  contractor's 
employees  and  by  representatives  of  the  chief  engineer, 
the  consulting  engineer  and  the  Canadian  government. 
After  the  members  were  received  at  the  site,  they  we.-e 
assorted  and  stored  and  received  a  final  rigid  inspection 
by  the  foreman  in  charge,  who  examined  them  for  pos- 
sible injury  in  shipment,  veriffed  their  condition,  tested 
clearances,  performed  necessary  fitting  and  field  riveting, 
attached  hoisting  and  handling  devices,  placed  them  it: 
the  proper  position  for  hoisting  and  loaded  them  on 
service  cars  which  delivered  them  to  the  erecting  traveler. 
As  the  work  advanced,  it  was  constantly  watched  by  the 
general  inspectors,  rivet  inspectors,  foremen  and  by  the 
resident  engineers  representing  the  chief  engineer,  the 
consulting  engineer  and  the  contractor.  Precise  instru- 
mental observations  and  regular  reports  were  constantly 
made. 

Just  before  the  collapse,  the  levels  and  alignment  of 
the  masonry  piers  were  taken  and  when  these  observa- 
tions were  repeated  after  the  collapse  they  were  identical, 
showing  no  displacement  whatever.  Accurate  levels  were 
always  taken  of  the  chord  panel  points  after  each  move- 
ment of  the  traveler  and  the  last  one  taken  showed  the 
height  of  the  last  completed  panel  of  the  suspended 
span  to  be  within  H  in.  of  the  calculated  position,  which 
latter  had  been  very  recently  verified  by  a  final  repetition 
of  the  computations  lasting  five  weeks  and  involving  sev- 
,  eral   thousand   results. 

After  one  or  two  panels  of  the  center  spaft  had  been 
erected,  the  adjustment  devices  at  the  ends  of  the  canti- 
lever arms  were  operated  slightly  to  correct  an  inequality 
of  about.  14  in.  in  the  tops  of  the  last  vertical  post.s. 
The  toggles  were  adjusted  to  about  mean  position,  se- 
curely sliimmed.  solid  and  the  jacks  removed.  The  thrust' 
from  center  span  on  the  cantilever  end  lower  chord  was 
only  about  300  tons,  much  less  than  the  final  stress  pro- 
vided   for  there. 

During  the  progress  of  erection  the  tops  of  the  main 
vertical  posts,  at  first  set  about  15  in.  out  of  pluifib  to- 
wards the  shore,  had  approached  the  vertical  as  intended 
anu    had    almost    attained    exact    verticality.      The    main 
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ftOB  the  lops  of  tbe  cram  post*  vere  calcu- 
tatcd  tD  cxpcrwacr  •  dunfv  of  sign  of  stress  and  had 
^ho«t  arnrc^l  at  the  neutral  intmnediate  stace;  their 
jointa  were  doaed  byt  not  yet  Seld-riveted.  Other  joints 
had  been  open  on  account  of  camber  an<l 
lengths  and  stresses,  and  had  all  been  satisfac- 
torily dooed  and  ruKlins  on  them  was  being  completed. 
Eycbats  abowinc  oiMP  i/64-in.  error  in  length  had  been 
preliminary  in^)ection  showed  approxi- 
■Bifonaily  of  tetuaoo  and  universal  tightness  of  all 
ne  mrmbn.  All  compression  joints  were 
at  an  liaMa  acmpoloasly  maintained  fully  secured  with 
ar  Imt  90  per  cent,  of  the  holes  filled  with  the  largest 
balls  that  would  enter  until  the  field  rivets  were  driven. 
Moat  of  the  lower  chord  joints  contained  i.ooo  or  more 
I -in.  rivelx.  They  were  made  with  thick  double  web  and 
cover  splice  plates,  and  the  most  explicit  in- 
were  given  and  enforced  that  the  top  flange 
should  never  be  rem<7ved  for  any  considera- 
aiMl  that  if  the  removal  of  the  lower  flange 
cover  ptatc  was  unavoidable  the  webs  must  first  be  secured 
by  special  angles-  This  reqtfirement  had  been  very 
ric*dly  maintained  by  the  inspectors,  and  it  was  stated 
that  the  riveters  seldom  or  never  removed  the  lower  flange 
cover  plate  and  never  removed  more  than  five  bolts  at  a 
time  in  any  part  of  the  splice.  The  rivet  gangs  had  be- 
coaae  well  trained  and  the  inspectors  haa  few  condemna- 
tioos  to  make  in  their  work.  The  accuracy  of  the  shop 
woek  was  demonstrated  by  the  fact  that  one  air  reamer  in 
half  the  time  sufficed  to  fit  the  connections  for 
I  of  riveters, 
observations  on  the  longitudinal  alignment  of 
the  tmaac*  showed  them  to  be  mainuined  with  great  ac- 
curacy;  the  last  one  showed  a  de\-iation  of  less  than  1  in. 
transversely,  an  amount  within  the  deflections  caused  by 
the  varying  position  of  the  sun. 

The  main  traveler  was  very  securely  anchored  to  the 
span  one  paitel  from  the  end  of  the  cantilever  arm,  and 
its  weight,  not  including  its  suspended  falsework,  had 
been  reduced  to  about  400  tons  by  the  removal  of  its 
equipaaent,  the  forward  top  and  bottom  cantilever  trusses, 
the  soapcnded  working  platform  and  some  of  the  mas- 
sive overhead  transverse  girders.  Otherwise  its  tolrer  and 
were  intact  and  none  of  their  remaining  con- 
1  been  disturbed.  It  was  a4flitionally  strength- 
enea  by  temporary  wind  bracing  above  the  trusses  and  by 
the  movable  erecting  platform  stringers  by  which  the  suc- 
■torics  were  to  be  removed,  so  that  it  was  more 
Icsa  topheavy  and  developed  a  far  less  mo- 
;  ever  before.  .\]l  calculations  were  made  on  the 
aaaam^CsiM  that  this  3,2so,ooo-lb.  traveler  would  erect 
the  whole  structure  and  would  move  out  to  the  center  of 
the  aoapendcd  span,  nearly  900  ft.  from  the  pier,  thus 
developing  an  enormous  bending  moment.  These  stresses 
in  the  anchor  and  cantilever  arms  were  of  the  same  char- 
acter and  within  the  maximum  working  limits  of  those 
allowed  for  dead  and  live  loads  in  the  finished  structure. 
They  had,  however,  never  been  nearly  attained,  hut  for 
coaHBercial  reasons  it  had  been  decided  to  erect  the  sus- 
pended span  with  a  400,000-16.  overhanging  derridc  trav- 
eler on  the  top  chords,  and  at  the  time  of  the  accident 
the  mala  traveler  was  being  taken  down  and  carried 
actoaa  the  river  for  use  in  erecting  the  north  anchor 
aad  cantilever  arms.  Care  was  taken  not  to  add  new 
materials  in  the  suspended  span  erection  faster  than  cor- 
responding weight  was  removed  from  the  main  traveler, 
so  that  the  erection  stresses  were  much  less  than  the 
mazimam  provided  for  in  the  design.  Three  of  the  most 
competent  and  experienced  erectors  were  constantly  sta- 
tiancd  on  lop  of  the  traveler  to  shift  the  tackles  and 
them,  and  whenever  any  incipient  failure  or  wear 
by  them  or  by  anyone  else,  the  rope  or 
was  imaediately  replaced  by  new  from  a  large 
wopncate  reserve  atoefc. 

Work  had  recently  been  aomewbat  deUyed  by  a  scarcity 
of  woriuMsn,  and  new  men  bad  been  hired  in  the  United 
Slates  in  accordance  with  a  written  agreement  with  a 
labor  onion  whidi  fixed  their  wages  and  paid  their  trans- 
pottalioa  lo  and  from  the  bridge  in  case  they  worked 
Ihi  nih  the  season.  Some  of  these  men  failed  entirely 
to  report  at  the  bridge,  and  others,  after  working  a  short 
time,  wiAed  to  quit  and  demanded  their  return  fare. 
Tins  wu  refnaed  on  account  of  their  not  having  worked 
thrmfh  lo  the  end  of  the  season,  as  agreed,  and  in  con- 
sequence a  sirflte  was  declared.  The  old  employees  did 
not  wish  lo  lose  time  in  the  short  working  season  on 
this  aceonnt  and  the  strike  was  soon  declared  off,  but 
Miter  fcclinga  were  said  to  exist  a  few  days  before  the 


At  s^jo  p.  m.  all  the  erectors  and  their  foremen  and 
the  engineer  were  on  the  bridge  making  everything  secure 
for  iiaittiBf  at  5:45.  Three  four-nun  gangs  of  riveters 
and  omt  fcatetog  engine  man  were  on  the  anchor  arm. 
and  sis  catic>  of  riveters  were  on  the  cantilever  arm, 
the  erecting  gang  was  bosy  on  the  travelers  and  every- 
thing is  believed  to  have  been  in  normal  condition.  Mr. 
K-  J.  Wickier,  an  experienced  foreman  who  had  been  on 
this  bridge  three  years  in  charge  of  the  erection  of  false- 
work and  travelers,  was  1,100  ft.  or  more  away  in  the 
axis  of  the  bridge  on  the  north  side  of  the  river,  where 
be  was  erecting  the  steel  and  wooden  falsework  for  the 
anchor  arm.     He  was  watching  the  foremen  directing  the 
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lilting  of  the  splices  on  the  34-ton  lower  chord  pieces  • 
still  suspended  from  the  traveler,  when  he  heard  a  very 
loud  noise  like  the  re^uirt  of  a  cannon  or  explosion  and 
saw  the  end  of  the  cantilever  and  center  span  commence 
lo  descend,  moving  somewhat  up  and  down  stream  as  it 
did  so.  As  it  seemed  to  approach  near  the  surface  of 
the  water  the  main  traveler  fell  north,  the  main  vertical 
posts  collapsed  and  the  entire  structure  instantly  col- 
lapsed and  disapi>earcvl,  the  whole  taking  but  a  few  sec- 
onds. This  account  was  corroborated  by  one  of  the  work- 
men who  was  on  the  south  shore  about  500  ft.  west  of 
the  bridge  and  had  his  attention  attracted  by  a  loud  ex- 
plosion, lie  looked  up  and  saw  what  seemed  to  him  to 
be  a  cloud  of  smoke  and  saw  the  cantilever  arm  descend 
and  the  traveler  fall  before  the  collapse  of  the  main 
post.  Other  accounts  were  substantially  the  same,  but  it 
was  im|>ossib)e  to  secure  any  statement  from  the  sur- 
vivors on  the  structure,  who  are  rumored  to  have  said 
that  rivet   heads  flew  off  before  the  disaster. 

.MI  of  the  cantilever  arm  and  suspended  span,  except 
a  small  part  of  the  first  panel  of  the  cantilever  which 
remains  on  top  of  the  main  pier,  has  disappeared  under 
water  which  rapidly  deepens  from  nothing  at  low  tide  at 
the  foot  of  the  pier  to  200  ft.  or  more  at  the  end  of  the 
cantilever  arm,  making  it  impossible  to  determine  the 
position  or  condition  of  the  trusses.  The  3i5-ft.  main 
center  posts  are  each  broken  in  -several  places  and  have 
their  feet  on  the  ground  on  the  south  side  of  the  main 
pier  and  their  tops  on  the  north  side  with  the  finials  only 
projecting  above  the  surface  of  the  water.  The  anchor 
span,  which  of  course  was  not  self-supporting  without  the 
reactions  from  the  cantile\'cr  span,  and,  owing  to  lack 
of  compre^ive  strength  in  its  top  chord,  must  have  neces- 
sarily collapsed  with  the  failure  of  the  cantilever  span, 
if  not  before,  fell  flat  on  the  ground  almost  in  its  vertical 
plane,  deviating  laterally  a  surprisingly  small  amount. 
The  bottom  chords  and  some  of  the  truss  members  pro- 
jected in  some  places  a  few  feet  beyond  the  original  planes 
of  the  trusses  on  both  sides  of  the  bridge,  but  the  top 
chords  in  general  moved  a  little  east.  There  was  no 
connection  between  the  anchor  arm  and  approach  span 
except  the  four  lines  of  track  rails,  three  of  which  pulled 
off  from  the  anchor  arm  and  hung  down  vertically  almost 
to  the  bottom  of  the  pier,  and  the  compressed  air  pipe 
which  pulled  free  at  one  connection  near  a  long  trans- 
verse arm  without  displacing  the  latter.  The  approach 
span  remained  entirely  unaffected  by  the  collapse.  The 
anchor  pier  bent,  95  J4  ft.  high  from  top  of  masonry  to 
roadway  level,  has  two  vertical  posts  which  enclose  the 
anchor  eyebars  and  are  17  ft.  wide  at  the  base  parallel  to 
the  bridge  axis.  These  revolved  to  the  north  about  their 
lower  ends,  to  a  position  a  little  beyond  the  horizontal. 
and  the  trusses  in  collapsing  moved  still  farther  north 
until  the  panel  points,  up  to  eight  (counting  the  from 
the  shore  end)  at  least,  were  100  ft.  or  more  beyond 
their  original  positions. 

The  top  chords  of  the  fallen  trusses  remain  continuous* 
to  and  across  the  main  pier.  All  of  the  top  chord  con- 
nections are  substantially  complete,  many  of  the  caps  re- 
maining on  the  pins,  and  these  and  all  other  eyebars 
visible  arc  in  remarkably  good  condition,  many  of  them 
entirely  uninjured  and  evidently  suitable  to  use  again, 
including  most  of  those  which  have  been  twisted  and 
bent.  Only  one  bar,  that  in  the  second  panel  from  shore, 
of  the  west  truss  is  broken  through  the  body.  It  is  re- 
ported that  none  of  the  pinholes  have  been  found  elon- 
gated and  none  of  the  pins  injured,  but  very  few  of  either 
are  yet  accessible.  Especial  notice  was  taken  of  the  fact 
that  in  all  cases  where  visible  the  heavy  transverse  plates 
riveted  across  the  vertical  posts  to  receive  the  eyebars 
on   separate  pins  were    found  in  perfect  condition. 

Most  of  the  members  of  the  top  lateral  system  are  in 
approximate  position,  and  in  general  the  connections  at 
their  ends  and  intersections  appear  to  have  endured  well, 
but  many  of  the  struts  are  badly  broken  and  distorted. 
Below  them  few  members  of  the  span  could  be  readily 
examined  except  such  of  the  compression  posts  and  lower 
chords  as  projected  beyond  the  edges  of  the  pile.  Most 
of  the  posts  were  completely  destroyed,  being  bent  and 
twisted  in  all  shapes  and  often  broken  quite  across.  The 
lattice  angles  and  their  rivets  failed  in  many  places  and 
allowed  the  webs  to  bend  and  buckle,  and  in  three  in- 
stances the  shop  rivets  through  the  several  thicknesses  of 
heavy  plates  forming  a  single  web  were  all  sheared  off 
for  a  length  of  20  ft.  or  more,  allowing  the  individual 
plates  to  separate.  In  another  case  one  of  the  long  posts 
was  split  60  or  70  ft.,  resolving  it  into  its  component 
built  channels,  one  of  which  was  exposed  to  view. 

Under  each  panel  point  of  the  anchor  span  a  large  pit 
several  feet  deep  had  been  dug  for  the  grillage  founda- 
tions of  the  steel  falscT^ork  bents.  The  timber  had  been 
recently  removed  for  use  on  the  north  shore  foundations, 
and  when  the  lower  chords  fell  they  rested  on  the  sur- 
face of  the  ground  between  the  pits  with  their  panel 
points  approximately  over  the  mitidles  of  the  pits,  thus 
forming  girders  spanning  the  excavations.  The  vertical 
posts  of  the  trusses  concentrated  the  weight  at  these 
points,  and  the  enormous  momentum  of  the  thousands  of 
tons  of  steel  falling  from  50  to  150  ft.  drove  them  down 
to  the  bottom  of  the  pits,  breaking  the  bottom  chords  in 
many  places  at  both  the  shop-riveted  splices  on  ptn  cen- 
ters and  at  the  field-riveted  splices  a  few  feet  on  the  river 
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side  of  each  panel  point.  At  the  eighth  panel  point  of 
the  west  truss,  the  two  inner  webs  were  broken  through 
at  the  splice  and  the  two  outer  webs  vjcre  not  broken. 
In  the  same  panel  a  piece  of  chord  about  12  ft.  long  was 
broken  entirely  free  at  both  ends.  In  the  first  panel  of 
the  east  truss  the  lower  chord  was  bent  at  right  angles  in 
two  places,  forming  a  horizontal  connection  between  two 
vertical  portions  extending  from  the  pier  bent  to  the 
ground.  The  worst  effects  were  observed  in  the  ninth 
panels  of  both  trusses;  in  the  west  truss  the  lower  chord 
was  bent  in  the  shape  of  a  letter  S,  and  the  east  truss 
chord  was   about   the   same. 

.\t  the  time  of  the  disaster  field  riveters  were  at  work 
on  the  last  two  lower  chord  splices.  Afterwards  buth 
were  found  to  have  been  fully  secured  with  all  splice 
plates  and  angles  bolted  or  riveted  and  both  were  broken 
through  the  splice  on  the  line  of  the  finished  ends,  with 
many  rivets  and  bolts  sheared  off.  At  joint  5-6  of  the 
east  truss,  the  fully  riveted  web  plates  for  the  center 
ribs  were  sheared  through.  The  outside  rib  was  fully 
riveted  and  the  rivets  were  sheared  in  one  end.  The 
inside  rib  splice  plates  were  bolted  at  both  ends,  one  end 
remained  secured  and  at  the  other  end  all  the  bolts 
were  sheared  off.  At  the  5  end,  where  the  rivets  and 
bolts  were  sheared,  the  flange  angles  of  the  outside  web 
were  broken  off  through  the  rivet  holes  3  and  4.  ft.  from 
the  splice.  Both  top  and  bottom  cover  plates  were  fully 
riveted  and  remained  attached  to  6  chord  and  had  all 
rivets  sheared   in   5  chord. 

The  top  strut  of  the  anchor  \nev  bent  broke  square  in 
two  at  the  center  through  the  connection  for  the  end 
lateral  anchorage.  The  end  fioorbeam  remained  intact 
with  its  stringers  all  attached  and  bent  down  nearly  ver- 
tical, the  web  of  the  beam  being  twisted  and  bent, and 
the  connections  to  the  truss  sheared  off.  The  portal  be- 
tween the  main  pier  vertical  posts  was  broken  through  alt 
members. 

At  the  feet  of  the  vertical  posts  in  the  anchor  pier 
bent,  the  webs  on  the  river  side  sheared  off  from  the 
main  part  for  a  height  of  about  8  ft.,  crumpling  up  as  the 
posts  revolved  down  on  top  of  the  pier  masonry.  Other- 
wise the  posts  were  practically  uninjured  and  in  each 
case  pulled  out  eight  of  the  twelve  i-in.  anchor  bolts  3 
ft.  long  grouted  into  the  masonry  on  the  shore  side.  Two 
or  three  others  in  each  case  were  pulled  partly  out  and 
sheared  off.  The  vertical  anchor  eyebars  inside  the  post 
remained  pin  connected  together  at  this  point,  and  the 
lower  sets,  projecting  about  6  ft.  above  the  top  of 
masonry  were  moved  about  2  ft.  north  at  the  top,  taking 
a  smooth,  regular  curve,  edgeways,  and  elongating  in  the 
body  about  i  inch,  as  indicated  by  the  displaced  fement 
line.     The  masonry  was  uninjured. 

The  destruction  and  mutilation  of  members  wns  most 
terriffic  on  the  main  pier,  across  which  fell  the  3,000,000- 
Ib.  vertical  bent  with  4Xio-ft.  four- web  vertical  posts  315 
ft.  high  on  centers  with  stresses  of  over  10,000,000  lb. 
each.  Each  post  was  made  in  five  sections  and  weighed 
712,000  lb.,  exclusive  of  the  top  and  bottom  pin  connec- 
tion pieces.  They  were  connected  by  two  massive  plate 
girders  and  three  deep  lattice  girders,  all  double.  The 
foot  of  the  east  truss  post,  with  its  shoe  and  the  V- 
shaped  special  lower  chord  section  connected  to  it,  fell 
on  the  shore  side  of  the  pier  and  formed  one  leg  of  a 
letter  N  with  the  /top  of  the  other  leg  resting  against 
and  rising  a  few  feet  above  the  top  of  the  pier,  where  it 
was  broken  through  and  separated  20  ft.  or  more  from 
th'e  remainder  of  the  post  which  formed  a  letter  V  on 
the  river  side  of  the  pier  with  the  vertex  under  water  and 
the  finial,  projecting  40  ft.  above  the  pin  center,  emerging 
nearly  horizontal  and  pointing  northeast.  A  portion  of 
the  west  truss  main  post  extends  horizontally  across  the 
pier  obliquely,  from  about  i  to  4  ft.  clear  of  the  east 
side  of  the  west  pedestal  and  12  or  15  ft.  above  the 
masonry.  In  the  middle  of  this  section  two  or  three  of 
the  webs  are  broken  through  and  at  one  end  arc  rolled 
up  close,  the  remaining  one  or  two  webs  are  continuous 
but  very  badly  shattered  and  twisted.  Beyond  this  place, 
on  both  sides  of  the  pier,  the  lattice  bars  are  destroyed 
and  the  post  webs  mashed  up  together  and  bent  at  right 
angles,  connecting  the  horizontal  part  of  the  post  with 
vertical  parts  on  each  side  of  the  pier.  The  wide,  thick 
web  plates  and  8-in.  flange  angles  are  shattered,  twisted 
and  broken  and  look  like  rags.  Between  the  bolsters  th^ 
twisted  and  torn  steelwork  is  piled  up  in  a  jagged  mass 
al>out  20  ft.  high  above  the  bolster  tops.  In  the  ujiper 
part  of  the  wreckage  lie  the  top  chords,  still  connected, 
and  displaced  transversely  about  8  ft.  east  of  their  orig- 
inal positions. 

The  top  of  west  post  P4  lies  across  the  west  end  of 
the  pier  just  east  of  the  west  pedestal,  with  its  eyebar 
connections  intact.  E'oth  end  panel  lower  chord  sections 
of  the  cantilever  arm  are  reported  to  lie  in  longitudinal 
planes  with  their  center  points  about  on  the  middle  of 
the  pier.  Both  of  the  great  bolsters  are  intact  and  not 
displaced.  They  are  only  slightly  injured  in  a  few  places 
by  bending  the  edges  of  the  cap  plates  and  outside  angle 
flanges.  All  the  bolts  between  their  cap  plates  and  the 
pedestals  are  sheared  off.  The  masonry  of  the  main  pier 
is  uninjured,  except  where  the  sharp  corners  are  broken 
by   impact. 

Throughout  fhe  wreck  the  eyebars  and  all  connections, 
except  those  of  the  lower  chords  which  were  subjected  to 
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shearing  conditions  in  the  pits,  endured  remarkably  well, 
but  the  latticing,  even  when  made  with  well-riveted  large 
angles,  as  in  the  main  posts  and  chords,  broke  and  sheared 
its  rivets  in-  many  places,  failing  to  develop  the  compres- 
sive strength  of  the  webs  and  allowing  them  to  buckle 
and  twist  between  tieplates  where,  as  a  rule,  they  re- 
tained their  original  cross  section.  It  was  observed  that 
in  most  cases  where  plates  and  angles  were  sheared  it  was 
through  the  rivet  holes.  In  numberless  cases  very  thick 
plates  and  angles  were  sheared,  twisted,  curled  and  bent 
at  sharp  angles,  and  their  behavior  and  the  texture  of 
the  fracture  invariably  indicated  high-grade  steel  in  which 
no  sign  of  flaw  or  other  defect  was  anywhere  observed. 

That  anybody  on  the  bridge  should  have  escaped  alive 
is  miraculous,  when  it  is  considered  that  the  least  dis- 
tance any  part  fell  was  over  150  ft.  and  that  some  of 
them  fell  over  400  ft.,  the  bulk  falling  over  150  ft. 
Notwithstanding,  eleven  of  the  men  who  went  down  with 
the  steelwork  escaped  alive  and  will  probably  recover  from 
their  injuries.  -Two  brothers  were  riveting  at  the  top 
of  post  Fi,  over  200  ft.  above  the  rocky  ground,  one  was 
inside  the  post  and  the  other  inside  the  transverse  strut, 
both  holding  on  rivets.  The  massive  post  was  bent, 
crumpled  and  torn  to  pieces  and  the  men  escaped.  An- 
other riveter  who  was  also  holding  on  inside  the  lower 
chord  near  the 'main  pier,  more  than  50  feet  above  the 
ground,  went  down  in  it  and  emerged  alive.  One  man 
on  top  of  the  main  traveler  fell  with  it  about  400  ft.  into 
the  water  and  was  rescued,  another  on  top  of  the  small 
traveler  fell  about  250  ft.  into  the  water  and  was  also 
rescued. 

The  Canadian  government  has  appointed  a  commission 
composed  of  Mr.  H.  Holgate  and  Mr.  Kerry,  of  Montreal, 
and  Professor  Galbraith,  of  Toronto,  to  investigate  the 
accident,  and  every  effort  is  being  made  by  the  Quebec 
Bridge  Co.  and  the  Phoenix  Bridge  Co.  to  determine  the 
cause  of  the  disaster  and  fix  the  responsibility  where  it 
belongs,  regardess  of  who  may  be  at  fault.  No  facts 
have  been  concealed  and  every  facility  was  extended  for 
the  examination  from  which  these  notes  have  been  pre- 
pared. 


AN    INTERLOCKING   CEMENT    BLOCK. 

The  accompanying  illustration  shows  a  new  form  of 
concrete  building  block  recently  put  on  the  market  in 
San  Francisco.  The  shapes  of  the  upper  and  under  sur- 
faces are  the  reverse  of  each  other,  and  are  arranged  in 
such  a  manner  that  the  blocks  may  be  laid  as  headers  or 
stretchers,  with  vertical  joints  having  a  horizontal  dis- 
tance apart  equal   to   ^,    J^,  54    o"*   i   times  the  length  of 
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the  building  block.  This  arrangement  will  make  it  pos- 
sible to  build  concrete  walls  with  any  of  the  usual  kinds 
of  bond  used  for  brickworks.  The  concrete  block  con- 
struction has  the  advantage  that  there  is  a  bond  in  all 
of  the  horizontal  joints,  while  in  brickwork  there  is  none. 
The  blocks  are  supplied  by  the  Interlocking  Brick  Co., 
958  Market  St.,  San  Francisco. 


PERSONAL    NOTES. 

Mr.  F.  C.  Miller  has  resigned  as  resident  engineer  of 
the  Sacramento  division  of  the  Southern  Pacific  Railway 
at    Sacramento,   Cal. 

Mr.   J.    A.    Purdam    has  been  appointed   superintendent 
of  bridges,  buildings  and  water  supply  in  connection  with 
the    construction    of    the    relocated    line    of    the    Panama  ^■ 
R.    R.,  with  offices  at  Colon. 

Willis  G.  Hale,  a  well-known  architect  of  Philadelphia, 
died  yesterday  in  a  hospital  there  after  a  long  illness, 
aged  55  years.  He  designed  many  of  the  handsome  busi- 
ness buildings  in  Philadelphia. 

Messrs,  D.  C.  &  Wm.  B.  Jackson,  consulting  engineers, 
have  removed  their  Western  office  from  Madison,  Wis., 
to  508  Commercial  National  Bank  Building,  Chicago,  and 
will  open  an  Eastern  office  at  Boston  soon. 

Mr.  George  Wildin,  formerly  assistant  superintendent 
of  motive  power  of  the  Lehigh  Valley  R.  R.,  is  now 
mechanical  superintendent  0/  the  New  York,  New  Havein 
&  Hartford  R.  R.,  succeeding  Mr.  F.  T.  Hyndman. 

Mr.  H.  W.  Durham  has  resigned  as  resident  engineer 
of  the  Isthmian  Canal  Commission  at  Panama  to  take 
charge  of  preliminary  work  on  the  Cape  Cod  Canal  for 
the   firm   of   Wm.    Barclay  Parsons,  consulting  engineers. 

Henry  Troth  Townscnd,  president  of  the  Logan  Iron 
&  Steel  Co.,  Lewistown,  P^.,  for  many  years  and  a  di- 
rector  of  the   Southwark   Foundry   &   Machine  Co.,   died 
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recently    at   his    home    in    Bryn    Mawr,    Pa.      He  was    56 
years  old. 

Mr.  John  H,  Griffith,  Assoc.  M,  Am.  Soc.  C.  E.,  for- 
merly engineer  of  construction  for  the  Metallurgical  Com- 
pany of  America,  New  York  City,  has  accepted  an  ap- 
pointment as  assistant  professor  of  civil  engineering  at 
the   University  of  Michigan. 

The  New  York  State  Civil  Service  Commission  will 
hold  examinations  Sept.  28  of  candidates  for  the  follow- 
ing positions:  Bridge  designer,  $1,500  to  $2,100  per  year; 
bridge  draftsman,  $1,200  to  $1,500  per  year;  architectural 
draftsman,  $15   to   $25  per  week. 

Mr.  G.  D.  Fowle,  signal  engineer  of  the  Pennsylvania 
K.  R.,  has  been  appointed  consulting  signal  engineer. 
Mr.  A.  H.  Rudd,  assistant  signal  engineer,  succeeds  Mr. 
Fowle  as  signal  engineer,  and  Mr.  C.  C.  Anthony,  here- 
tofore inspector  of  signals,  has  been  appointed  assistant 
signal   engineer  in  place  of  Mr.    Rudd. 

The  veterans  of  the  Fifteenth  and  Fiftieth  Brigades 
of  New  York  Engineers,  Army  of  the  Potomac,  met  foi 
their  thirty-seventh  annual  reunion  recently  in  New  York 
City.  Mr.  Daniel  M.  Hulse,  of  Canadaigua,  N.  Y.,  was 
elected  president  of  the  organization  for  the  succeeding 
year,  and  Canadaigua  was  chosen  as  the  next  meeting 
place. 

Mr.  Arthur  E.  Loder,  formerly  first  assistant  engineer 
of  the  Office  of  Public  Roads  of  the  Department  of 
Agriculture,  Washington,  D.  C,  has  been  appointed  chief 
engineer  to  the  Los  Angeles  County  Highway  Commission, 
which  is  preparing  plans  for  the  construction  of  a  system 
of  permanent  highways  for  Los  Angeles  County,  to  cost 
approximately  three  million  dollars. 

Congressman  Theodore  E.  Burton,  of  Ohio,  has  re- 
signed as  chairman  of  the  Rivers  and  Harbors  Committee 
of  the  House  of  Representatives,  his  reason  being  that 
he  requires  more  time  for  the  consideration  of  general 
legislation  than  was  available  during  his  service  as  chair- 
man of  the  committee.  Mr.  Burton  will  not,  however, 
sever  all  connection  with  the  problem  of  public  waterway 
development.  Recently  he  was  appointed  by  the  Presi- 
dent to  be  chairman  of  the  Inland  Waterways  Commis- 
sion. 

The  appointment  of  Prof.  E.  R.  Dewsnap  as  professor 
of  railroad  administration  and  management  at  the  Uni- 
versity of  Illinois  has  been  announced.  Prof.  Dewsnap, 
born  in  England  of  American  parents,  was  educated  at 
the  University  of  Manchester,  and  at  the  Royal  Techni- 
cal College  of  Manchester.  After  graduating  he  spent 
considerable  time  studying  the  operation,  construction 
and  management  of  railroads  in  the  United  Kingdom, 
in  France  and  in  Germany,  and  was  for  a  time  an  offi- 
cial  on   an   English   railway. 

Col.  Amos  Stickney,  Corps  of  Engineers,  U.  S.  A., 
was  retired  from  the  army  Aug.  27  with  the  grade  of 
brigadier-general,  having  reached  the  age  of  64  years, 
the  limit  of  active  service  in  the  army.  He  was  born 
in  Missouri  and  was  graduated  from  the  Military  Acad- 
emy in  1864.  He  served  as  first  lieutenant  in  the  Corps 
of  Engineers  during  the  last  two  years  of  the  Civil  War 
and  was  honored  successively  during  that  time  with  the 
brevet  titles  of  captain  and  major.  From  1867  to  i88i 
he  served  in  the  Corps  of  Engineers  as  captain,  being 
engaged  mainly  on  river  improvement  work  on  the  Des 
Moines  and  Mississippi  rivers.  In  1881  he  was  pro- 
moted to  the  rank  of  major  and  was  transferred  to  river 
and  harbor  work  in  the  South,  on  the  Mississippi  and 
other  rivers.  He  was  president  of  the  Mississippi  River 
Commission  for  nearly  two  years,  and  later  was  president 
of  the  Missouri  River  Commission.  Since  1903  he 
has  been  stationed  in  New  York  City  as  chief  engineer 
officer  of  the  Atlantic  division.  He  retired  from  that 
office  and  from  his  membership  on  the  New  York  Harbor 
Line  Board  and'  the  Lighthouse  Board  June  4,  1907. 
when  he  was  granted  leave  of  absence  until  the  date  of 
his  retirement. 

Rear-Admiral  William  A.  Windsor,  U.  S.  N.,  retired, 
died  at  his  home  in  New  York  City,  Aug.  29,  aged  65 
years.  He  studied  engineering  in  the  shops  and  drafting 
room  of  the  Baltimore  &  Ohio  R.  R.,  and  in  1862  was 
appointed  a  third  assistant  engineer  in  the  navy.  He 
was  made  a  second  assistant  engineer  in  1864,  first  as- 
sistant engineer  in  1868,  and  chief  engineer  in  1889. 
Ten  years  later  his  rank  was  changed  to  commander.  He 
was  made  a  captain  in  1901,  and  was  placed  on  the  re- 
tired list  with  the  rank  of  rear-admiral  in  1902.  He  was 
chief  engineer  and  head  of  the  department  of  steam  en- 
gineering at  the  EVooklyn  navy  yard  in   1898  and  1899- 

Mr.  W.  J.  Wilgus,  vice-president  of  the  New  York 
Central  &  Hudson  River  R.  R.,  under  whose  direction 
the  electrification  of  the  New  York  Central  lines  out  of 
New  York  has  been  carried  out,  has  been  asked  by  Mayor 
Busse,  of  Chicago,  to  make  a  study  of  the  problem  of 
electrifying  the  trunk  lines  out  of  Chicago.  The  whole 
matter  will  be  brought  to  the  attention  of  the  Council  by 
Mayor  Busse  at  once,  as  Mr.  Wilgus,  after  Oct.  i,  when 
his  resignation  from  the  Central  Company  takes  effect. 
will  be  at  liberty  to  entertain  any  proposition  to  act  in  a 
consulting  capacity  that  may  be  made  to  him.  Chicago's 
trunk  system  embraces  twenty-three  lines,  all  of  which 
are  now  being  elevated  to  avoid  grade  crossings. 
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Notes  Arranged  Alphabetically   by  States. 

Columbiana.  Ala. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Phoenix,  Arte. — Robt.  A.  Craig,  Supt.,  writes  that 
about  $150,000  will  be  expended  in  improving  the  plant 
of  the  Phoenix  Water  Co.  purchased  by  the  city,  and 
that  some  time  in  September  bids  for  improving  the 
pipe  system  will  be  received.  The  pumping  station  is 
to  be  enlarged  later.  Howard  S.  Reed,  C.  E.,  £ngr., 
Phoenix. 

Russellville ,  Ark. — The  following  are  reported  to  be 
the  two  lowest  bids  opened  on  Aug.  20  by  the  Bd.  of 
Water  Comrs.  for  constructing  water  works:  Jas.  G. 
Lyons,  of  Muskogee,  Ind.  Ter^  $36,920,  and  the  Southern 
Eng.  &  Constr.  Co.,  Pine  Eluff,  $42,500. 

Sunnyside,  Cal. — W.  L.  Rice  &  Co.,  according  to  re- 
ports, are  planning  to  install  wells,  pumps,  tanks  and 
mains  in   Sunnyside. 

Delia,  Colo. — Bids  will  be  received  until  Sept.  10  for 
constructing  a  reservoir  in  Delta  and  Gunnison  Coun- 
ties to  cost  about  $60,000.  E,  P.  Martin,  of  Paonia^  Colo., 
is  the  engineer;  C.  C.  Hawkins  may  be  able  to  give  fur- 
ther information. 

Canon  City,  Colo. — Bids  will  be  received  until  Sept.  20 
by  the  City  Clk.  for  furnishing  material  and  constructing 
an  additional  system  of  water  works,  consisting  of  a 
reservoir,  located  at  and  near  Cottonwood  Creek,  and  a 
pipe  line  connecting  said  reservoir  witli  the  present  city 
water  main,  as  advertised  in  The  Engineering  Record. 
A.  H.  Seely,  Mayor. 

Hudson,  Colo. — It  is  reported  that  the  Hudson  Reser- 
voir Co.  is  about  to  be,  formed  here,  by  C.  M.  Ireland, 
J.  N.  and  H.  S,  Bowles  and  others,  to  build  an  irriga- 
tion system  to  cost  about  $300,000.  The  company  will 
acquire  Etootleg  reservoir  and  ditch,  Jim  Creek  reservoir 
and  others  in  Weld  County. 

Denver,  Colo. — The  Colorado  Irrigation  Lands  Co.  is 
reported  incorporated  by  R.  J.  Bardwell,  Albion  K.  Vick- 
ory  and  Willis  F.  Wolf,  to  do  business  all  over  the 
West;  capital.  $600,000. 

Leadville,  Colo. — The  Colorado  Fuel  &  Iron  Co.,  it  is 
reported,  intends  draining  Turquoise  Lake  and  construct- 
ing a  new  concrete  dam  to  replace  present  dam  at  Sugar 
Loaf   reservoir. 

Wilmington,  Del. — Bids  are  wanted  for  the  new  city 
filtration  plant  as  advertised  in  The  Engineering  Record. 
Theo.  A.  Leisen.  Ch.  Engr. 

rt.  Barrancas,  Fla. — Bids  will  be  received  by  Lieut.  A. 
L.  Rhoades,  Q.  M.,  U.  S.  A.,  until  Sept.  26,  for  con- 
structng  a  200,000-gal  rein  forced-concrete  reservoir,  in- 
stalling I  steam  pump  and  i  steam  air  compressor,  and 
extending  water  main  at  this  post. 

Athens,  Ga. — The  city  is  planning  additions  to  the  filter 
plant  at  the  water  works.  Address  J.  W.  Barnett  City 
Engr. 

Pavo,  Ga. — Jos.  M.  Brannon,  Clk.,  writes  that  water 
works  to  cost  $6,000  are  to  be  constructed.  Bonds  for 
this  improvement   will    be   on  the  market    about    Oct.    15. 

Atlanta.  Ga. — It  is  reported  that  the  Water  Bd.  and 
Special  Council  Com.  has  declared  off  all  the  bids  re- 
ceived recently  for  the  filter  plant  and  the  Gen.  Mgr. 
of   the   Water   Wks.   has  been   directed   to    ask   new   bids. 

Blue  Ridge,  Ga. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Dallas  City,  ///.—See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Fairbury,  III. — The  City  Council  is  reported  to  have 
decided  to  issue  $3,000  bonds  for  water  works. 

Marion,  Kan. — Fred.  Lewis,  Chm.  Water  Wks.  Com., 
writes  that  Rurns  &  McDonald,  of  Kansas  City,  Mo., 
are  the  engineers  for  the  water  works  to  be  constructed 
with    the    $33,000    recently    voted. 

Baltimore,  Md. — Water  Engr.  Quick  is  reported  to  be 
planning  the  laying  of  additional  mains. 

Baltimore,  Md. — Press  reports  state  that  Building  In- 
spector Preston  estimates  the  cost  for  the  repairs,  new 
foundations,  etc.,  for  the  Wt.  Royal  Pumping  Station, 
which  cares  for  the  city's  high-service  supply  at  about 
t-(;,ooo.  This  is  independent  of  the  cost  for  the  new 
vertical  pump  which  Water  Engr.  Quick  will  have  placed 
in  the  pumping  station  in  order  to  insure  a  good  supply 
of  water  for  this  particular  service,  the  estimated  cost 
of  which  will  be  $150,000. 

Saginaw,  Mich. — The  increasing^  of  the  water  service 
b^  the  installing  of  larger  mains,  is  reported  under  con- 
sideration by  the  Water  Bd. 

Milan,  Mich. — It  is  reported  that  an  election  will  be 
held  Sept.  10  to  vote  on  the  issuing  of  $30,000  bonds 
for  water  works. 

Winona,  Minn. — The  city  water  is  reported  to  have 
been  condemned.  Two  plans  are  under  consideration. 
One  is  to  build  an  entirely  new  plant  across  the  river 
in  Wisconsin,  and  the  other  is  to  install  a  complete  fil- 
tering plant. 

*Hastings,  Minn. — The  City  Council  is  stated  to  have 
awarded  the  contract  for  drilling  an  artesian  well  for 
the  new  system  of  citv  water  works  to  S.  fewenson  Ar- 
tesian Well  Co..  of  Minneapolis,  at  $3  per  Hn.  ft.,  10- 
in.  pipe;  $1.80  7^-in.  casing,  and  below  this  well  in- 
cased,   $1.40;   for  testing,   $1.25  an  hour, 

Hattiesburg.  Miss. — B'urke  Jones,  Supt.  Water  Wks., 
writes  that  about  $20,000  worth  of  improvements  are 
to  be  made  to  the  water  works.  All  the  machinery  has 
been  purchased   and  the  work  is  to  be  done  by   the  city. 

California,  Mo.- — Burns  &  McDonald,  of  Kansas  City, 
Mo.,  are  the  engineers  for  the  proposed  water  works 
which  is  to  cost  $60,000.  Bonds  are  to  be  issued  for 
this    improvement.     Edw.    C.    Nischwartz,    Mayor. 

Wonder  Nev. — The  Wonder  Water  Co.  is  reported  to 
have  developed  a  supply  of  125.000  gal.  of  water  7  miles 
distant,  which  it  is  proposed  to  pipe  into  town. 


74 


Uifkhm  it.  S.  /.—Bids  will  be  tccnvrd  untU  Sent  *( 
hr  UK  Majror  mad  Cooacil  for  fumiihins  ituiierial  and 
■■■itifl  ntCT  worin.  The  work  in- 
■M  aaa  fomdaliaa,  ilaitd  pipr,  pipe  line, 
Mcaai  poBp,  air  compeescor,  driven 
niiirhia  laaki  •team  boiler  and  piping.  Tunis 
H.  Laae.  Bora.  Ok.-  Ronjroo  It  Carey,  t22  Market  St., 
Ncw«it,  arc  Ike  cacuMcn. 

Jmey  Cin.  .V.  /—Bids  will  he  received  by  the  Bd. 
Street  and  water  Coairv  (Oo.  T.  Bouton,  Clk.)  until 
Scfl.  «,  for  laying  water  p>^  in  Henderson  Si.  Ap- 
'male  estimates  of  quantities:  4^00  lin.  ft.  34-in. 
6oo  lin.  ft.  6-tn..  100  lin.  ft.  S-in..  aoo  lin  .ft.  12- 
!-     rttr.  pipe;  JO  M  ft.  sbeathinc  10  M.  ft.  6ooring,  etc. 

:,mgi»m,  M.  /.— Tke  WaaUngtoa  Water  Co..  it 
:rd.  iBtcnda  '~**^'^  impfOTcments  to  its  plant  at 
a  CfMt  of  aboot  tJ9.ooo  which  will  include  tac  con- 
atraetien  of  a  iMrage  resenroir  on  the  Isaac  Case  Farm 
abon  Rearins  Reck  and  tbc  laying  of  about  *  miles 
of  new   nains  in   the  boro. 

'.Inbmn.  N.  Y. — The  Water  Comrs.  are  tUted  to  hare 
nt«i««d  bids  as  follows  for  water  wheels  at  the  lower 
■■■piac  station:  S.  Morgan  Smith  Co..  ¥4,400,  and 
TrwaipllfC.  Co.,  $4,300   (awarded  contract). 

K»mtt.  N.    Y. — Bids  will  be  received  tuitil  Sept.   25  by 
Bd.  of  Water  fr  Sewer  Comrs.  (Harrer  S.  Bedell,  Chmn.) 
dam   on   Fish  Creek  with  accessories 
5,500  ft.  long,  as  advertised  in   The 
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rvt-ffwh,  Ifai*.— See  "Fower  Plants.  Gas  and  Elec- 
tricity." 

WtKlcck,  H'oi*.— Secor  Bros.  &  Mears,  of  Portland, 
Ore.,  it  is  state<l.  have  made  an  offer  to  the  city  to  in- 
stall a  complete  water  system  of  a.ooo  ft.  of  8in.  water 
main  and  7  taydranls.  at  $1,809.  Action  has  been  post- 
|H>ncd  until  plans  and  specifications  are  completed  by 
ihc  engineers. 

LaaiJaa,  Ont. — Two  propositions  are  to  be  submitted 
10  the  people,  one  to  provide  iigi.ioo  for  extending  the 
domestic  water  supply,  and  one  for  $182,000  to  provide 
for  a  hydraulic  power  plant  and  reservoir. 

H'tybum.  Sask. — The  citiiens  are  reported  to  have 
voteii  to  issue  $50,000  bonds  to  install  a  water  works  sys- 
tem. 


SEWERAGE   AND   SEWAGE    DISPOSAL. 
Notts   Arranged    Alphabttically   by   Stutet. 

Oakhnd.  Col. — Bids  will  be  received  until  Sept.  18 
bv  the  Bd.  Pub.  NWts.  (Walter  B.  Fawcett,  Secy.),  for 
furnishing  material  and  constructing  a  concrete  and 
ironstone  intercepting  sewer  in  a  portion  of  Wood  St. 


for  mtMUuctinc  a  dam   oa   Fish  Creek  with  accessor^; 
alas  •  luiinti  ahonl  ...-_. 

Engiimiing  Record. 

Qimtgo,  N.  f.^It  is  reported  that  arrangements  are 
licmc  made  to  meet  Stale  Engr.  Hill  and  go  over  pre- 
hminary  plans  for  the  new  city  water  plant. 

Fiskiat.  ft.  y.— Brown  &  Freeman,  of  New  York  City. 
have  been  granted  a  franchise  to  lay  pipn  throughout 
tbc  village  to  sell  water  to  consumers.  The  source  of 
sapplr  will  be  Van  Wyck  Lake. 

SktWy.  K.  C.—J.  F.  Tiddy,  Oty  Ok.,  writes  that 
the  water  works  and  sewerage  system  are  to  be  con- 
ftructed  at  a  cost  of  abont  $100,000,  but  bids  for  the 
mmuneiioa  will  not  be  opened  until  after  bonds  have 
been  sold.     H.    E.    Knos,  Jr.,  of  Charlotte,   is  the  engr. 

tySmimgtou.  .V.  C. — The  city  is  said  to  be  consfdering 
the  pnichaae  of  the  plant  of  the  Clarendon  Water  Works 
Co. 

Um.   N.   D. — The   Commercial   Club    is  said   to  be 

ring   a    proposition    made    10    ihc   ciiy    by    P.    H. 

Michaels,  of   Mansfield.  U.,  10  install  water  works. 

Cimeimuati.  O. — Frank  Bnms  is  stated  to  have  bid 
$2,552  for  lajring  pipe  in  Grand.  Warsaw  and  Rice  Aves., 
l-rice  Hill,  and  $i.9«j  for  laying  1,515  ft  of  8-in.  pipe 
at  the  river  and  main  pumping  stations.  ... 

Kids  will  he  received  by  the  Bd.  Pub.  Service  (M.  J. 
Keefe.  CTk.)  until  Scot.  12,  for  furnishing  material  arid 
latina  c.  i.  water  pipe,  special  castings  and  valves  in 
pi>rtion»  of  numerous  streets. 

Srw  Cartid*,  O.— J.  E.  Johnson.  Village  Clk..  writes 
that  it  ia  not  proposed  to  construct  watfr  works. 

ClrvtlamJ.  O.— Preliminary  plans  for  the  West  Side 
water  works  tunnel  are  not  yet  completed.  It  may  M 
1  or  4  months  before  definite  steps  are  taken.  C.  F. 
Schnltz,    Ch.    Engr. 

Brr*m,  O.— Bids  will  be  received  until  Sept.  10  by  the 
Bd.  Tms.  Fob.  .Affairs  (R.  L.  Surr.  Pres.),  for  furnish- 
ing and  ddivering  f.  o.  b.  cars  Bryan.  6.5oo  ft.  4-in.  c.  1. 
water  main  pipe  to  operate  under  water  pressure  of  150 
ka.  and  7  fire  hydrants  with  steamer  connections. 

O.— The    following    are    reported    to    be    the 

, 1  Aug.  x6  by  the  Bd.  Pub.  Affairs  on  (a)  pump 

and  (*)  a  boilers  for  the  water  works  plant: 
Steam  Pump  Co..  Buffalo,  a  $15,250:  Columbus 
Co..  b  $5,590.  Columbus  Rquipment  <Jo..  Kob 
Mvmfdiard  boiler,  b  $5,050:  Springfield  Boiler  &  Manu- 
larluring  Co..  b.  f.  o.  b.  AsMand.  $.t.Mi :  Canton  Hughes 
Pump  Co.,  a  $7,975;  (".em  CilT  Boiltr  Co  b  $6,250;  D. 
(;<wnHly.  b  $«.loo.:  Marine  Engine  &  Machine  Co.,  a 
$14075:  nan  Iron  Works  Co..  a  $10,225:  Kinglord 
Kdry  h  Machine  Wks..  b  $3,290;  D'Oilier  Engineering 
t.u.  a  $14,950;  Canton  llngbes,  a  (2  bids)  $6,725  and 
$*.i70. 

Gmtkhf  Okla.~W.  W.  Miller,  City  Engr.,  writes  tlut 
Ihc  eitiieim  have  voted  to  isaae  $40,000  water  bonds, 
$jo.a«o  for  Norm  sewers,  $io.ooo  for  sanitary  sewers, 
and  $10,000  for  street  improvements. 

P^mrnte.  OHa.-H.  If.  Brejx,  City  Clk.,  writes  that  he 
will  receive  bids  until  Sept.  18  for  $20,000  water  works 
booda.  ImpTOvemcnu  arc  contemplated  to  the  water. 
wprks  system. 

J.rb»m»m.  Pm.-U  is  staled  that  the  enlarging  of  the 
water  mipply  is  bring  agiUted. 

HuUi4tttlti:  /»«.— See  "Fewer  PUnts,  Gas  and  Elec- 
tricity." 

RrtdmlU  Pa.— Tbc  Reedsrille  Water  Co.  is  reported 
to  be  omaideriiig.lhe  oonstraclion  of  a  reservoir. 

'Bette  fovrtkt.  S.  P. — Contracts  for  work  in  con- 
neclton  with  Ibe  irrigation  project  at  Belle  Fourche.  it 
is  alalcsl.  have  been  awarded  as  follow «:  l-nr  the  con- 
straction  of  2.8  miles  of  lateral,  involvinij  30.700  co. 
yd«.  of  eacav.,  Harry  I.  Shevling.  Belle  Fourche.  $«,- 
79*  right  mile«  of  lateral  connruction,  involving  43.- 
•o>,  CO.  yd».  of  eieav..  Primus  h  Wilson,  of  ()rman, 
S.    !».,   $4.>7S. 

NfwfOTt,  T/an.— S«»  "Power  Pluits.  Gas  and  Electric- 
•ty." 

BrownmU*,  Tes—Stt  "Power  PlanU.  G»*  and  Elec- 
tricity." 

Pierce  Tex. — b  b  stated  that  bids  will  be  received  by 
A.  P.  Borden,  caccator  A.  P.  Pierce  F.stale,  Pierce,  un- 
til Sept.  10,  for  can«nac1ing  pnmping  plant  to  consist 
caf  iwo  s^-tn.  ccnirifiwal  mimps,  direct  connected  to 
rrv«»<am|NMUtd  condensing  Corliss  engines  of  aboot  500 
h.-p.     Water  tube  baiters  wilt  be  used. 

K'yer  Cilj  Tfx.—S.  F.  Davis.  CHy  Secy.,  writes  that 
bids  will  he  called  for  in  abont  30  days  for  the  constroc- 
tinn  of  water  wofka,  l«  cost  aboot  $15,000. 

Salem.  r«  See  Power  PlanU,  Gas  and  Electricity." 
■  '  UtamaMUK  ■    "P'/wer   nants.  fias   and  Electric- 

ytrr 
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Pasadena,  Cal. — City  Engr.  S.  J.  Van  Ornum  is  said  to 
be  preparing  an  estimate  of  the  cost  for  a  main  sewer 
lo  accommodate  the  recently  annexed  portion  of  the  city. 
The  building  of  Ihc  sewer  is  to  be  submitted  to  a  vote 
of  the   people. 

Sew  Haten.  Coan.— Bids  will  be  received  until  Sept. 
16  at  the  office  of  C.  W.  Kelly,  City  Engr.,  for  con- 
structing sewers  in  portions  of  several  streets. 

Joliel,  III. — The  Bd.  Local  ImproV.  Aug.  26  authorized 
the  construction  of  the  First  Ward  sewer  trunk  system. 
Probable   cost,  $31,000.      H.    A.    Stevens.  City    Engr. 

Elfin,  III. — The  building  of  storm  and  sanitary  srwers 
in  the  west  side  district  is  reported  under  consideration. 

Sfringtield.  III. — Frank  H.  Hamilton,  City  Engr.,  writes 
that  It  IS  proposed  to  construct  a  brick  sewer  in  the 
south  part  of  the  city  at  a  cost  of  $50,000. 

Chicago  III. — Bids  will  be  received  until  Sept.  11  by 
John  J.  Hanberg,  Comr.  Pub.  Wks.,  for  constructing  a 
6^-ft.  sewer  in  35lh  St.  extended  and  the  Illinois  Central 
right  of  way. 

'CoUinst-ilte,  III. — We  are  informed  that  Johnson  &  Co., 
of  CoUinsville,  have  secured  the  contract  for  construct- 
ing sanitary  septic  sewer  system  in  Dist.  i  (bids  opened 
.\ug.  20  by  the  Hd.  of  Local  Improv.)  at  the  following- 
hid  (Engineers.  Burns  &  McDonnell,  Scarritt  Bldg.,  Kan- 
sas City.  Mo.):  Excav.,  8  ft.  deep,  .15  cts.  per  cu.  yd.; 
excav.,  8  lo  12  ft.  deep,  75  cts.;  excav.,  la  to  16  ft.  deep, 
$1.10;  vilr.  pipe,  8-in.,  21^  cts.  per  lin.  ft.;  lo-in., 
26jit  cts..  I2in.,  32j^  cts.;  6-in.  on  8-in.  Y  connections, 
35  cts  :  6-in.  on  loin.  Y  connections,  47  cts.;  6in.  on 
12-in.  t  connections,  57  cts.;  12-in.  c.  i.  pipe,  $1.90  per 
ft.;  10ft.  manholes,  ea.,  $57;  15-ft.  manholes,  ea.,  $72.25; 
flushtanks,  ea.,  $105.60:  lamp  holes,  ca.,  $10;  concrete, 
$9.75  per  cu.  yd.;  total,  $18,831.  Time  of  completion, 
Jan  I,  1908.  Totals  of  other  bids:  John  Ilamm,  Litch- 
field, III.,  $20,700;  Staulti  &  Cass,  Belleville,  111.,  $18,- 
875- 

'Evantville,  lnd.—'X\ie  contract  to  construct  the  Ken- 
lucky  Ave.  sewer  (bids  opened  Aug.  30)  has  been  award- 
ed lo  the  Hallerbach  &  May  Ontr.  Co.,  of  Evansville, 
for  a  concrete  sewer  at   $168,926. 

Huntington,  Ind. — It  is  stated  that  bids  will  be  re- 
ceived by  the  Common  Council  until  Sept.  10,  for  con- 
structing sewer  in  Market  St.  and  Grayston  Ave.  J.  B. 
Vernon,  City  Engr. 

Rxhmond,   Ind. — No   bids   were    received    Aug.    30    for 
.  sewer  improvements.     F.   R.  Charles,  City  F-ngr. 

.Voi<(*  Bend,  Ind. — It  is  reported  that  the  Bd.  Pub. 
Wks.  will  soon  ask  bids  for  constructing  a  sewer  in 
Cherry    St.    and    in    Notre    Uame    Ave. 

Kemsen,  la. — This  city  is  reported  to  he  planning  the 
construction  of  a  sewerage  system. 

Wapello.  Ia. — It  is  reported  that  it  is  proposed  to 
construct  a  sewer  at  a  cost  of  $6,515.  E.  F.  Christie, 
Ciiy    Recorder. 

net  Moines,  la. — ^The  lowest  bid  opened  on  Aug.  23 
by  the  Bd.  of  Pub.  Works  for  the  construction  of  the 
Center  Drive  sewer  system  is  reported  to  have  been  sub- 
•  milled  by  the  Geo.  M.  King  Constr.  Co.,  at  $1.37  per  lin. 
fl.:  loul,  $21,920.  The  L.  L.  and  T.  A.  Hansman  Co. 
bid   for  this  sewer  $1.45  per  lin.    ft. 

Paducah.  Ky.— Bids  will  be  received  until  Oct.  I  by 
the  Bd.  Pub.  Wks.  for  constructing  abtiut  14  miles  of 
fr-in.  vilrified' pipe  sewer  laterals  ranging  in  depth  from 
12  to  6  ft.,  as  advertised  in  The  Engineering   Record. 

'tonitiille,  Av — The  following  are  the  bids  opened 
Aug.  28  by  the  Comrs.  of  Sewers  (J.  B.  !•'.  Breed  Ch. 
Engr.)  for  constructing  Happy  Hollow  Scwcr:  K.  L. 
Clark  *  Co.,  605  W.  Market  St.,  $25,041  (awarded  con- 
tract): Paul  It  Krrshncr,  Daylon,  0.,  $31,489;  F.  W. 
Foil  li  Co.,  Cincinnati,  ().,  $3'.77";  Kentucky  Constr. 
Co.,  I>iui»ville,  $35,289;  C.  F.  Filch  &  Co..  l^uisville, 
$43,050.  The  detailed  bid  of  the  successful  bidder,  R. 
L.  (lark  &  Co  was  as  follows:  3.551  lin,  ft.  earth  excav. 
and  cover  embankmenls  for  main  sewer,  61.5  cts.;  40 
cu.  yds.  earth  excav.  and  embankment  for  junction  sec- 
.lioo,  $40  (lump  sum);  1,987  cu.  yds.  concrete  masonry, 
claas  A,  exclusive  of  cement  and  steel,  $6;  25  cu.  yds. 
concrete  masonry,  daw  B.  of  cement,  $350; '  172,439 
lbs.  reinfwcing  melal  in  place,  03.5  <;'»•;  25  cu.  yds. 
excav  in  trench  l>cl'<w  masonry,  $1;  40  cu.  yds.  gravel 
refilling  in  trench  below  masonry,  $1.25;  culvert  sec- 
tion, complete  across  26lh  .St.  cemeni  and  steel,  $225;  25 
cu.  yds.  masonry,  class  A,  junction  section,  $10:  2,317 
bhis.  Portland  cemeni  used  in  work,  $2;  87  lin.  ft.  man- 
holes complete  exclusive  of  cement  and  steel,  90  cts.; 
connections  with  existing  sewers,  $50  (lump  sum);  clean- 
ing of  grounds  and  work  on  completion  of  contract, 
$50    (lump   sum). 

New  Bedfordr  Mais. — City  Engr.  Williams  has  pre- 
pared plans  and  estimated  for  a  sewerage  system  for  the 
northerly  portion  of  the  city. 

markta  thus  givi  Iht  namts  of  parlies  awarded  contracts. 
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St.  Paul,  Mi«B.— The  following  are  reported  to  be  the 
bids  opened  on  Aug.  22  by  the  Bd.  of  Pub.  Wks.  for 
sewer  on  Reaney  St.,  to  consist  of  625  hn.  ft.  of  sewer 
of  concrete  and  steel,  350  ft.  of  20in.  pipe,  327  ft  of 
ivin  pipe,  and  600  or  more  ft.  of  smaller  pipe.  John 
I  ind'  $7  100-  Ryan  &  Johnson,  $7,372;  Jas.  I-orrestal, 
$7!422;*  Nicholas  Feyen, -^$7,783.  and  O'Neil  &  Preston. 
$8,498. 

ilbert  Lea,  Minn.— The  City  Council  has  been  petitioned 
to  take  steps  immediately  to  construct   the  trunk   sewer. 

H'ifiono,   Minn.— See  "Paving    and   Uoadmaking." 

Canton,  A/i«.— Bids  will  be  received  until  Sept.  19  for 
furnishing  material  and  constructing  system  of  house 
sewers  complete,  approximately  7  imles  uf  18  to  6-m. 
pipe  sewer.  O.  S.  Miller,  Mayor.  Engineer,  Walter  (.. 
•lirkpatrick,  of  Jackson. 

Biltims     Mont.— Vids    will    be    received     until    Oct.     i 
■■ting    Main    St.    sewer    at    a    cost    of    about 
$85,000.      Henry    Gerharz,    City    lingr..    J.    D.    Matheson, 
City   Clk. 

Aurora  ATfb.— Bids  will  be  received  until  Sept.  2t  by 
Dennis  S'aylor,  City  Clk.,  for  constructintt  a  sewer  sys- 
tem, as  advertised  in  The  Engineering   Record. 

Jersey  City,  N.  J. — Bids  will  be  received  until  Sept.  9 
by  the  Bd.  Street  and  Water  Comrs.  (Oeo.  T.  Bouton, 
C\k.),  for  constructing  sewers  in  Union  St.,  Jackson. 
Claremont,  Garfield  and  Carteret  Aves.  -Approximate  esti- 
mate of  quantities:  1,757  ''"■  ft-  96-in.  steel  pipe;  21,000 
lbs.  steel  I-beams;  36.500  lin.  ft.  piles  driven;  67,600 
ft.  capping;  122,500  ft.  flooring;  123  M  ft.  sheathing; 
2,000  cu.   yds.  concrete,  etc. 

Brooklyn,  N  Y. — Bids  will  be  received  until  Sept.  18 
by  Bird  S.  Coler,  Boro.  Pres.,  for  furnishing  material 
and  constructing  sewers  in  Flatbush  Ave.  extension,  west- 
erly side,  from  Nassau  St.  to  Fleet  St.,  etc.,  Sect. 
Nos.   1   and  2.  .         „  t. 

Bids  will  be  received  by  Bird  S.  Coler.  Boro.  I'rcs., 
until  Sept.  18,  for  furnishing  material  and  reconstruct- 
ing sewer  basins  in  Roebling  St.,  at  the  north  corner  of 
S.  4th  St.,  at  the  northerly  and  westerlv  corners  of  S. 
3d,  etc.,  in  all  about  32  sewer  basins. 

Shelbv    N.  C— See  "Water." 

Hamilton,  O. — The  following  are  reported  to  be  the 
bids  recently  received  here  for  the  construction  of  the 
.Market  St.  storm  sewer:  Frank  J.  Davis,  $17,552;  W.  H. 
Houthan.   $16,992,   and  Thos.    Bridge   &   Sons,  $16,505. 

Local  press  reports  state  that  bids  will  be  received  on 
Sept.  21  by  the  Bd.  of  Pub.  Service  for  constructing 
sewers  and  paving  on  S.  D  St. 

Springfield,  O. — It  is  stated  that  bds  are  wanted  iiiuil 
Sept.  10  for  $24,042  sewer  bonds.  S.  M.  Harris,  City 
And. 

'Canal  Dover,  O. — The  following  are  the  bids  re- 
ceived for  constructing  the  sewer:  Adam  Schwab,  New 
Philadelphia,  O.,  $16,723  (awarded  contract.  Sheets  and 
Lyon,  Newcomerstown,  O.,  $16,802,  Parshall  &  Co.,  Ak- 
ron, O.,  $20,608. 

Dayton,  O. — The  Clerk,  it  is  stated,  has  been  authorized 
to  receive  bids  for  constructing  a  storm  water  sewer  from 
the  present  terminus  of  the  Chicago  Ave.  sewer. 

Clez'eland,  O. — Bids  will  be  received  until  Sept.  11  by 
the  Bd.  Pub.  Service  (A.  K.  Callow,  Secy,),  for  construct- 
ing sewers  in  portions  of  Dawning  and  Columbia  Aves., 
and  culverts  over  branch  of  Doan  Brook  at  Murray  Hill 
Rd.,  S.  E..  and  at  E.   114th   St.,  Caswell. 

'Fosloria,  O. — Geo.  M.  Fink  is  reported  to  have  secured 
the  contra<it  to  construct  a  sewer  from  Main  and  Jones 
Sts.    to   the   Bulk  &   Bottle   Glass    factory  .it    $3,300. 

.St.  Joseph  Mo. — The  holding  of  an  election  next  spring 
to  vote  on  the  question  of  issuing  $250,000  bonds  for 
sewer    extensions   is   being  agitated. 

Delaware,  O. — All  bids  opened  Aug.  2.1  by  tile  lid, 
Trus.  Girls'  Industrial  Home  (T.  F.  Dye,  Secy,)  for  ccni- 
structing  a  sewage  disposal  plant  at  above  home,  to  con- 
sist of  about  5,040  ft.  3,  6,  8,  10  and  12-in.  sewer  pipe, 
.',004  lbs.  c,  i.  specials,  4,764  lbs.  steel,  1,378  cu.  yds. 
crushed  stone,  etc.,  have  been  rejected  and  new  bids  will 
be  received  on  Sept.  27.  E.  G.  Bradbury  and  <i.  P. 
Shutc,   Engrs.,   85    N.  High  St.,  Columbus. 

Guthrie,   Okla. — Sec   "Water." 

HI.  Reno,  Okla.—D.  Adams,  City  Clk.,  writes  that  the 
city  is  getting  ready  to  sell  bonds  to  the  abount  of  $25,- 
000  for  pipe  sewers.  Engineer,  K.  N.  Whittlesey,  of 
Kl    Reno. 

York,  Pa. — The  issuing  of  $750,000  bonds  for  paving, 
sewer  and  park  improvements  is  reported  under  considera- 
tion. 

Alleghny,  Pa.- — The  Common  Council  in  special  session 
Aug.  27  passed  finally  ordinances  authorizing  the  emplny- 
ing  of  an  architect  to  prepare  plans  and  specifications  for 
a  sewer  plant  at  the  City  Home. 

Canton,  Pa.— It  is  reported  that  the  State  Bd.  of 
Health  has  refused  to  renew  the  permit  to  this  boro.  to 
discharge  sewage  into  Mill  Creek  and  that  the  building 
of  a  sewage  disnosal  plant  at  a  cost  of  about  $30,000  is 
lieing   agitated, 

(Jroton,  S.  D. — Bids  will  be  reeeived  by  F.  E.  Banli 
mere.  City  Audr.,  it  is  stated,  until  .Sept.  11,  for  ton 
structing  about  2,568  lin.    ft.  of  sewers. 

Salem,  S.  D. — The  election  which  was  to  have  been 
held  Aug.  30  on  the  question  of  issuing  $20,000  bonds 
to  construct  a  sewerage  system 'has  been  postponed  un- 
til spriiig  on  account  of  unsatisfactory  plaas.  F.  H. 
Putnam,   City  Aud. 

Portsmouth  Fo.— Oh  Oct.  i  the  city  expects  to  con- 
struct art  outlet  for  the  Fifth  Ward  sewerage  system  by 
day  labor, 

Salem;    l^a..— See'  "Power   Plants,    Gas  and    Electricity." 

'CenltoUa.  Wash. — S,  .\.  I).  Eaton,  City  Engr.,  writes 
thjtthe  contract-  t,<i  construct  a  trunk  sewer  (bids  opened 
"i"L'  ^''  ''^"'  ^"^  awarded  to  the  Northern  Bridge  Co., 
of'Tacoina,  at' $22,150.        .         ,         . 
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Bamboo,  IVis.~The  City  Council  has  adopttd  a  resolu- 
tion authorizing  the  Sewer  Com.  to  reject  all  bids  re- 
cently received  for  constructing  the  2d  Ward  sewer  and 
authorizing  the  Com.  to  do  the  work  itself,  using  con- 
crete for  the  piping  and  letting  cement  work  only  to  con- 
tractors. 

BRIDGES. 

Notes   Arranged   Alphabetically   by   Statu. 

Los  Angeles.  Cat. — Bids  will  be  received  until  Oct. 
14  by  the  Bd.  Pub.  Wks.  (Horace  B.  Ferris,  Secy.)  for 
constructing  a  reinforced  concrete  bridge  across  Los 
Angeles  River  at  7th  St.,  as  advertised  in  The  Engineer- 
ing  Record. 

Danbury,  Conn. — The  Bd.  of  Finance  is  reported  to 
have  appropriated  $11,000  for  the  construction  of  a  bridge 
over    the   Still    River    on    White    St. 

Anasostia,  D.  C. — Bids  will  be  received  until  Sept. 
14  by  the  Comrs.,  D.  C.,  Washington  (H.  L.  West, 
Comr.),  for  filling  the  approaches  to  the  Anacostia 
Bridge.  D.  C.  amounting  to  about  90,000  cu.  yds.,  as  ad- 
vertised in  The   Engineering  Record. 

Aurora,  III. — The  construction  of  a  bridge  over  Main 
St.  is  reported  contemplated,  at  a  cost  of  $100,000.  The 
Aurora,  Elgin  &  Chicago  Ry.  Co.  (Chas.  Jones,  Ch. 
Engr.,   Wheaton)   is  said  to  be   interested. 

Marion,  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs. 
will  receive  bids  until  Sept.  10  for  the  construction  of 
a  steel  bridge. 

Council  Bluffs,  la. — The  following  bids  are  reported 
opened  Aug.  19  for  constructing  two  reinforced-concrete 
bridges  over  Indian  Creek,  one  at  Frank  St  and  an- 
other at  8th  St.:  E.  A.  Wickham  Council  Bluffs.  $10,980 
for  one  and  $21,500  for  both;  Marsh  EVidge  Co.,  of 
Des  Moines,  $9,380  for  one,  or  $11,300  for  both;  N.  W. 
Stark  &  Co.,  of  Des  Moines,  $5,050  for  one,  or  $10,577 
for  both. 

IVilliamsport,  Md. — We  are  informed  that  bids  have 
not  yet  been  asked  for  proposed  bridge  to  be  constructed 
by  the  Washington  &  Berkeley  Bridge  Co.  (V.  Cushwa, 
Pres.)  over  Potomac  River  at  Williamsport.  Specifica- 
tions are  in  course  of  preparation  and  borings  for  bed 
rock  are  being  made.  The  work  will  be  of  reinforced 
concrete  construction;  probable  cost,  $80,000.  Engineer, 
Mason    D.    Pratt,    of   Harrisburg,   Pa. 

'Springfield.  Mass. — The  following  are  the  bids  opened 
Sept.  3  by  the  Bd.  Superv.  for  constructing  the  steel 
superstructure  of  Abbe  Ave.  bridge:  Boston  Bridge  Wks., 
Boston,  Mass.,  $14,999  (awarded  contract);  H.  P.  Con- 
verse &  Co..  Boston,  Mass..  $19,376;  R.  F.  Hawkins, 
Springfield,  Mass.,  $19,450;  United  Constr.  Co.,  Albany, 
N.  Y.,  $17,832;  New  Jersey  &  West  Virginia  Bridge  Co., 
Manasquidoit,  N.  J.,  $15,630;  Henry  L.  Norton  E'oston, 
Mass..  $15,499;  Berlin  Constr.  Co.,  Berlin,  Conn.,  $16,- 
582;  Canton  Bridge  Co.,  Albany,  N.  Y.,  $17,740;  Penn 
Bridge   Co.,    Philadelphia.  Pa.,  $16,945. 

Bids  received  at  same  time  and  place  for  constructing 
superstructure  of  Mill  River  Bridge  are  stated  to  have 
been  as  follows;  Fred  T.  Lev  &  Co.,  Springfield,  $18,150; 
Berlin   Bridge   Co.,    Berlin,    Conn.,    $15,750. 

Barnstable,  Mass. — The  following  are  reported  to  be 
the  bids  opened  Aug.  26  by  the  Co.  Comrs.  at  Barnstable 
for  constructing  a  highway  bridge  over  Bass  River,  be- 
tween Yarmouth  and  Dennis:  Berlin  Constr.  Co.,  $31,500; 
Baltimore  EVidge  Co..  $31,200;  John  F.  Gill  Co.,  super- 
structure, $22,840;  New  Jersey.  West  Virginia  Bridge 
Co.,  superstructure,  $15,400.  Canton  Bridge  Co.,  super- 
structure,   $13,500. 

Bay  City,  Mich. — Bids  will  be  received  until  Sept.  23 
hy  the  E'ay  County  Bridge  Comn.  (John  H.  Blomshield, 
Engr.),  for  dredging  or  otherwise  constructing  an  em- 
bankment, containing  about  50,000  cu.  yds,,  forming  the 
south  approach  to  Belinda  St.  Bridge  at  Bay  City,  as 
advertised    in    The    Engineering   Record. 

Newark.  N.  J. — The  Joint  Bridge  Com.  of  Bd.  of  Free- 
holders of  Essex  and  Hudson  Counties  is  stated  to  have 
recommended  that  the  Bridge  St.,  Plank  Road  and  Jack- 
son Sts.  bridges  be  repaired.  The  improvements  will 
probably  cost  $300,000. 

The  11th  Ward  Bridge  Com.  of  Bd.  of  Free- 
holders is  stated  to  have  opened  bids  as  follows  on 
Aug.  2y  for  constructing  a  bridge  over  Morris  Canal  on 
Central  Ave.:  Hcdden  Iron  Constr.  Co.,  $55,000;  Hay 
Foundry  &  Iron  Wks.,  $49,985;  and  A.  E.  Sandford  Co., 
$51,250. 

Rensselaer,  N.  Y. — There  is  some  talk  of  constructing 
a  viaduct  over  the  N.  Y.  Central  &  Hudson  River  R.  R. 
Co.  and  the  B.  &  A.  tracks  at  3d  Ave. ;  if 
constructed  it  would  cost  about  $180,000.  John  J.  Sulli- 
van,  Pres.   Chamber  of  Commerce,   is  reported  interested. 

*  Lebanon.  O. — Saml.  D.  Henkle.  County  Surveyor, 
writes  that^he  following  are  the  bids  openea  on  Aueust 
24,  for  constructing  high  truss  steel  bridge  with  concrete 
floor,  2  spans,  135  ft.  ea.,  and  16-ft.  roadway,  over  Little 
Miami  River:  (Cleveland  Bridge  Co.,  Cleveland,  $9,670; 
Central  Bridge  Co.,  Indianapolis,  Ind.,  $8,450;  Champion 
Bridge  Co.,  Wilmington,  $8,460:  Central  (Concrete  & 
Constr.  Co.,  Canton,  $9^990;  Riverside  Bridge  Co..  Mar- 
tins Ferry,  $10,365;  Oregonia  Bridge  Co.,  Lebanon, 
$7,950.    (awarded   contract). 

Cincinnati.  O. — Bids  will  be  received  until  Sept,  20 
(readvertisement)     by  _  the     Bd.     Fub.     Sej-vice     (M.     J. 


Keefe,    Clk.)    for    furnishing    material    and    reconstructing 
and    repairin 
St.  viaduct. 


and    repairing   the   structural    steel    work   of    the    Liberty 
*""      'aai 


'Toledo.  O. — Garrigan  Bros.,  Valentine  Bldg.,  are 
stated  to  have  secured  the  contract  for  paving  witii  brick 
Phillips  Ave.  The  bid  on  concrete  base  was  $42,549,  and 
broken  stone,  %j,fi,ii7. 

Guthrie,  Okla. — The  citizens  are  stated  to  have  voted 
$7,000  bonds  for  constructing  a  steel  and  concrete  bridge 
at    5th    St. 

Pendleton,  Ore. — The  construction  of  a  steel  bridge  to 
replace  the  Lee  St.  structure  is  reported  contemplated, 
at  a  cost  of  about  $20,000. 

Towanda,  Pa. — The  following  bids  are  reported  opened 
Aug.  15  by  the  Countv  Comrs.  for  constructing  the  tames 
St.  Bridge  over  Susquehanna  River  between  North  To- 
wanda and  Wysox:  Nelson  ('onstr.  Co.,  $96,578;  A. 
Buchanan.  $111,500;  Penn  EVidge  Co..  $94,095;  New 
Jersey    Bridge    Co.,     $93,400;     Owego      Bridge     Co.,      of 
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Owego,     N.    Y.,    $96,400;     E.    Whalen,    $92,000;    Canton 
Bridge  Co.,  $91,150;    York  Bridge  Co.,  $95,300, 

Woonsocket,  R.  I. — See  *'Paving  and   Koadniaking." 

Gaffncy,  S.  C, — Bids  will  be  received  by  the  Bd.  Co. 
Comrs.,  until  Sept.  10,  for  constructing  a  steel  bridge 
over  Broad  River  at  Stacey's  Ferry,  to  consist  of  2  spans 
165  ft.  each,  width  16  ft.,  steel  piers  26  ft.  high.  K.  F. 
Lipscom,    Co.    Superv. 

Houston,    Tex. — See    "Paving  and    Roadmaking." 

Galveston,    Tex. — See   "Miscellaneous." 

Humble.  Tex. — Bids  will  be  received  until  Sept.  11 
by  John  B.  Ashe.  Co.  Aud.,  Houston,  for  constructing  a 
steel   bridge   over  the    San   Jacinto    River  at   Humble. 


PAVING  AND  ROAD   MAKING. 

Notes   Arranged   Alphabetically    by   States. 

Selma,  Ala. — V.  B.  Atkins,  Mayor,  writes  that  bids 
will  be  called  for  in  Oct.  for  paving  streets  with  asphalt, 
brick  or  bitulithic.     Julian   Smith,   City   Engr. 

*New  Haven,  Conn. — Contracts  for  paving  (bids  opened 
Aug.  19)  are  stated  to  have  been  awarded  as  follows: 
vState  St.,  with  bitulithic.  Warren  Bros.  Co.,  of  Boston, 
Mass.,  $2.75  per  yd.;  Oak  St.,  with  Hassam  pavement, 
to  Connecticut  Hassam  Co.,  at  $1.90  per  yd.  B.  T). 
Pierce,  of  Bridgeport,  secured  the  contract  for  paving 
Carlisle  St.  The  proposed  improvements  will  cost  about 
$50,000. 

IVashington,  D.  C. — Bids  will  be  received  until  Sept. 
21  by  the  Comrs.  D.  C,  for  laying  cement  sidewalks  in 
the  District  of  Columbia,  as  advertised  in  The  Engineer- 
ing   Record. 

*  Jacksonville,  Fla. — Philip  Prioleau,  City  Engr.,  writes 
that  the  contract  to  pave  6,060  sq.  yds.  on  Adams  St. 
(bids  opened  Aug.  26)  has  been  awarded  to  Georgia 
Eng.  Co.,  of  Augusta,  Oa.,   at  $1.69  per  sq.  yd. 

Danville.  III. — Bids  will  be  received  until  Sept.  26  by 
the  Bd.  Local  Improv.,  for  paving  portions  of  Oak  wood 
Ave.,  Green  and  Main  Sts.,  and  curbing  and  paving  a 
portion  of  Van  Buren  St. 

Logansport.  Ind. — The  Bd.  of  Pub.  Wks..  it  is  reported 
will  receive  bids  until  Sept.  17  for  grading,  graveling, 
curbing,    etc.,  on  portions  of   7   streets. 

South  Bend,  Ind. — It  is  reported  that  bids  will  be  re- 
ceived by  the  Bd.  Pub.  Wks.  until  Sept.  10  for  the  pav- 
ing, curbing  and  constructing  cement  sidewalks  on  St. 
Peters   St. 

*Valparaiso,  Ind. — R.  B.  Ewing,  City  Clk.,  writes  that 
the  contract  for  paving  2  blocks  with  Metropolitan  block 
(bids  for  which  were  received  Aue.  23)  has  been  awarded 
to   H.   C.   Finlev,  of  Hoopeston,  111.,   at  $1.64  per  sq.   yd. 

Bids  received  at  the  same  time  for  other  paving,  have 
been  rejected  and  ne^vs  bids  are  to  be  received  Dec.  13. 
R.   B.  Ewing,  City  Clk. 

Sioux  City.  la. — Bids  will  be  received  until  Sept.  10 
by  the  City  Council  at  the  office  of  the  City  Clk.,  for 
furnishing  material  and  constructing  sidewalks  of  cement, 
brick  or   stone  on    portions  of  numerous   streets. 

Des  Moines,  la. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.,  it  is  stated,  until  Sept.  16,  for  grading, 
etc..  E.  i8th  and  Brooks  Sts.  George  D.  Dobson,  City 
Engr. 

Lewiston.  Me. — About  3,000  sq.  yds.  of  granite  block 
pavement  is  to   be   laid. 

Baltimore.  Md. — Bids  will  be  received  until  Sept.  11 
by  the  Bd.  Award  (J.  Barry  Mahool.  Pres.).  for  grad- 
ing, curbing  and  paving  with  macadam,  a  portion  of 
Kate  Ave. 

Boston.  Mass. — The  following  are  the  bids  received 
Aug.  27  bv  the  Massachusetts  Highway  Comn.  at  Bos- 
ton for  (a)  road  in  Haverhill,  (h)  ro^d  in  Barnstable: 
W.  H.  Gross  &  Co..  a  $15,458:  F.  E.  Ellis,  a  $1.1,727;  J. 
E.  Watkins,  a  $12,010;  R.  F.  Hudson,  a  $11,266,  b  $6,6do; 
Ed.  Adams,  a  $10,964;  William  Sears,  b  $6,329;  C.  H. 
Thomas,   b   $6,053. 

South  Haven.  Atich. — The  City  Council  is  stated  to 
have  decided  to  pave  Indiana   Ave. 

St.  Josct>h,  Mich. — Bids  will  be  received  by  Harry  L. 
Murphy.  Citv  Clk.,  it  is  stated,  until  Sept.  18,  for  grad- 
ing and    paving  portions  of  Main    St.   and   Niles  Ave. 

*Mankaio^  Minn. — The  contract  for  macadamizing  and 
curbing  a  portion  of  «;th  St.  is  renorted  to  have  been 
awarded   to  T.  R.  Coughlin  Co..  at  $5,283. 

Minneapolis,  Minn. — J.  A,  Ridge  way,  Secy,  of  Park 
Cnmrs..  writes  that  the  Boulevard  to  and  around  Lake 
Minnetonka  is  fjs  vet  onlv  a  nossibilitv:  no  legislation  has 
yet  been  passed   authorizing  its  location  or   construction. 

Winnna.  Minn. — Bids  will  be  received  bv  City  Council 
until  Sept.  16,  for  paving  alley  23  with  vitr.  brick;  also 
small  pifce  storm  water  sewer  and  small  piece  sanitary 
sewr;  also  filling  in  a  bridge  on  Wisconsin  Road,  about 
50  ft.  long. 

'Contract  was  let  on  Aug.  26  to  Abel!  &  Braley  Co., 
for   macadamizing   Lafayette   Sq. 

MarshHeld.  Mo. — W.  P.  McKnight,  City  Clk..  writes 
that  no  contract  was  awarded  Aug.  30  for  98,000  ft.  of 
ni-'cadamized  streets  and  that  new  bids  will  probably  be 
asked. 

Billings.  Mont. — Bids  will  be  received  until  Sept.  17 
by  J.  D.  Matheson.  City  Clk.,  for  macadamizing  about 
8.500  so.  vds.  and  3.000  lin.  ft.  concrete  curb  and  gutter 
in  Special  Improv.  Dist.  No.  19;  also  until  Oct.  i,  for 
mpcad;imizing  and  drainage  of  certain  streets  in  Improv. 
Dist.  No.  20.  consisting  of  apnroximately  58.653  sn.  yds. 
gravel  macadam.  3,000  Hn.  ft.  of  sewer  comnlete.  12 
■manholes  complete,  15  catch  basins  and  17,400  lin.  ft.  of 
gutter  complete:  also,  same  date  and  place,  for  naving 
with  shal'*_  brick  certain  portions  of  streets  in  Snecial 
Tmnrov.  Dist.  No.  21,  requiring  about  6.305  sn.  vds.  of 
shale  brick  pavement,  all  3  proposals  advertised  in  The 
Engineering   Record. 

Butte.  Mont. — The  City  Council  is  stated  t  have  passed 
a  resolution  providing  for  the  paving  of  Dakota   St. 

Hamt^sfcad,  N.   H. — B'ids  will  be  received  until  Sept.   17 
by  A.  W.  Dean,  State  Engr..  at  Concord,  for  grading  and 
surfacing  with   trap  rock,  a  portion  of  Main   S^. 
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'  IVcstfield,  N.  J. — A.  W.  Vars.  Town  Surveyor,  writes 
that  the  contract  for  macadamizing  a  portion  of  Euclid 
Ave.  (bids  opened  Aug.  19)  has  been  awarded  to  Wm. 
II.    Weldon,  of   Rahway,  for  $2,739. 

*Hivcrton.  N.  J. — E.  A.  Pancoast,  Chmn.  Highway 
Cot^i.,  writes  that  the  contract  for  30,000  sq.  yds>-Cement 
paving  (bids  opened  Aug.  28)  has  been  awarded  to  A. 
Bruce  Wallace  Co.,  318-20-  JJrexel  Bldg.,  PhiladelphiA, 
Pa.,  at   i7>4   cts.  per  sq.  ft. 

Jersey  City,  N.  J. — Bids  will  be  received  until  Sept. 
9  by  the  Bd.  Street  and  Water  Comrs.  (Geo.  T.  Bouton, 
(!lk.)  for  repaving  Bowers  .St.,  requiring  about  5.43o  sq. 
yds.  asphalt,  etc.;  also  Griffith  St.,  requiring  about  5,6ott 
SCI.    yds.    Belgian   paving,  etc. 

*Camden,  N.  J. — The  City  Council  is  stated  to  have 
awarded  the  contract  for  paving  with  asphalt  a  portion 
of  Haddon  Ave.  to  the  Filbert  "Constr.  Co.,  at  $1.91  per 
sq.  yd. 

Woodcliff  Lake,  N.  J. — Bids  will  be  received  until  Sept. 
24  by  -the  Mayor  and  Council  of  Woodcliff  Boro.,  for 
macadamizing  Mill  Koad  and  Pascack  Road,  Woodcliff 
Heights  Road  and  Glen  Road,  a  distance  of  13,768  ft., 
as  advertised  in  The   Engineering  Record. 

Palisades  Park,  N.  /.—It  is  stated  that  bids  will  be 
received  by  Boro.  Council  until  Sept.  12,  for  grading  and 
macadamizing  portions  of  Edsall  Boul.  and  Brinkerhoff 
Ave.  E.  R.  Davis,  Boro.  Clk.;  Lemuel  Lozier,  Boro. 
Engr.,   Bank   Bldg.,   Hackensack,    N.   J. 

Brooklyn,  N.  Y. — The  following  are  the  bids  received 
Aug.  21  by  Bira  S.  Coler,  E'oro.  Pres.,  for  regulating 
and  repaving  with  asphalt  on  a  concrete  foundation 
the  roadway  of  Boerum  St.  from  Bway.  to  I.^onard  St., 
Manhattan  Ave,  to  Bushwick  Ave.,  etc.:  Crawford  Co., 
52  9th  St.,  Brooklyn,  $30,908;  Uvalde  Asphalt  Paving 
Co.,  $31,1 42,  and  Barber  Asphalt  Paving  Co  $3 1 ,380. 
The  detailed  bid  of  the  lowest  bidder  (Crawford  Co.). 
is  as  follows:  10,050  sq.  yds.  paving,  $1.30;  20  sq.  yds.  old 
stone  pavement  to  be  relaid,  40  cts.;  i,foo  cu.  yds.  con- 
crete, $6.90;  5,4^0  lin.  ft.  new  curb,  98  cts.;  600  lin.  ft. 
old  curb  to  be  reset,  40  cts.,  and  30  noiseless  covers 
and  heads  complete  for  sewer  manholes.  $18. 

Bids  will  be  received  Sept.  18  by  Bird  S.  Coler.  Boro. 
President,  for  regulating,  gradintr.  yjaving  and  repaving 
with  asphalt  on  a  concrete  foundation  the  roadway  01 
Roebling  St.,  from  S.  4th  St.  to  Union  Ave.  Engineers' 
estimate  of  the  quantities  is  as  follows:  18,620  sq.  yds. 
asphalt  pavement,  2,040  cu.  yds.  concrete,  5,600  Hn.  ft. 
of  new  curbstone,  600  Hn.  ft.  of  old  curbstone  to  be  re- 
set, 1,470  cu.  yds.  of  earth  excav,,  71,530  sq.  ft.  of 
cement  sidewalk,  45  sewer  catch  basins  (to  be  rebuilt) , 
35  noiseless  covers  and  heads,  complete,  for  sewer  man- 
holes. A  former  call  for  bids  for  this  work  to  have 
been  opened    Sept.    4   was   made   but  was   withdrawn. 

Bids  will  be  received  until  Sept.  18  by  IWrd  S.  Coler, 
X^TO.  Pres.,  for  repaving  portions  of  Irving  and  Morgan 
Aves.,  Ten  Eyck  and  Water  Sts.,  and  with  granite  pave- 
ment. Water  St.,  and  laying  crosswalks  at  the  intersec- 
tions of  several  streets.  Engineer's  estimate:  _  23,190 
sq.  yds.  asphalt  pavement,  4^240  sg.  yds.  granite  bik. 
pavement,  4,710  cu:  yds.  concrete,  11,070  lin.  ft.  new 
curb,  etc.  ■ 

New  York,  N.  Y. — The  following  are  the  bids  opened 
Aug.  29  by  the  Comrs.  of  Parks,  New  York  City,  for 
repaving  where  directed  the  cement  walks  of  small  parks, 
in  all  about  150,000  sq.  ft.:  Atlanta  Contr.  Co,,  $31,500; 
and    Wm.    H.    ..xasterson.    $23,400. 

The  following  arc  the  bids  opened  same  time  and  place 
for  paving  and  repaving  with  rock  asphalt  mastic  where 
directed  the  walks  of  Centra!  and  other  parks:  {a^  1,200 
cu.  yds.  concrete  to  be  furnished  and  deposited;  (fr)  250,- 
000  sq.  ft.  rock  asphalt  mastic  to  be  furnished  and  laid; 
(c)  total:  Genasco  Roofing  Co.,  a  $65,  b  13?^  cts.,  c 
$4Ij73o;  The  Sicilian  Asphalt  Paving  Co.,  a  $6.50,  b  13 
cts.;    c    $40,300. 

-s  were  opened  same  time  and  place  for  furnishing 
and  delivering  10.000  cu.  yds.  coarse  North  River  Road 
grave!  for  drive  in  Central  Park  (a)  price  per  cu.  yd., 
(6)  total:  F.  M.  Dorgan,  a  $2.31,  b  $23,106;  John  B. 
Rosa   Co.,  a  $2.25,   b  $22,500. 

Jamestpwn,  N.  Y. — All  bids  received  Sept.  2  for  23.000 
ft.  of  cement. curb  and  gutter  have  been  rejected.  C.  G. 
Jones,   City  Engr.  ^ 

Oaklev.    O. — Bids    will    be    received    until    Sept.    14    by 
David    K.    Mason,    Village    Clk.,    for    furnishing    material 
and  constructing  sewers  in  Dist.  No.  2,  including  Linden  , 
Ave,    Brotherton   Rd.   and   other  streets.      Walter   K.    SUI- 
iivan.   Village   Engr.  .    .  .    ■ 

Toledo,  O. — It  is  stated  that  new  bids  will  soon  be  re- 
ceived for  paving  Orange  St 

*  Cincinnati.  O. — Tas.  Agness  is  reported  to  have  se- 
cured the  contract  for  paving  a  portion  of  Highland  Ave., 

for    $21,722. 

The  following  bids  are  reported  opened  Aug.  29  by 
Bd.  Pub.  Service  for  grading,  paving,  etc.,  a  portion  of 
Beekman  St..  at  an  estimated  cost  of  $24,354:  Kirchner 
Constr.  Co.,  $2.84  '^er  sq.  yd.,  and  United  States  Wood 
Preserving  Co.,  $2.85  per  sq.   yd. 

Bids  will  be  received  by  the  BVl.  Pub.  Service  (M.  J. 
Keefe,  Clk.)  until  Sept.  18,  for  furnishing  material  and 
paving  with  wood  block  a  portion  of  Grant  St.;  also  a 
portion    of  Burnett   Ave.  With   brick. 

It  is  stated  that  bids  will  be  received  by  the  Bd.  of  Pub. 
Service  until  Sept.  19,  for  grading,  paving,  etc.,  portions 
of   several  streets. 

Hamilton,    O. — See    "Sewerage   and    Sewage    Disposal." 

Youngstotvn,  O.— It  is  stated  that  bids  are  wanted  un- 
til Sept.  17  for  $1  T,2oo  bonds  for  paving  Willis  and 
Williamson  Aves.     Wm.  J.  Davies,  City  Aud. 

Cincinnati.  O. — It  is  stated  that  Chas.  LTnderbill  bid 
$=;,6_'o  for  grading  and  constructing  driveways  at  the  new 
pumping    station. 

Columbus.  O. — Bids  will  be  received  until  Sept.  10  by 
the  Bd.  Pub.  Service  (Edwd.  F.  McGuire,  Secy.)  for 
furnishing  materia!  and  paving  portions  of  several  streets. 

*Dillonvalc.    O. — The    City    Clk.    writes    that    Rosser    &   * 
Malonev.  of  Bellaire.  have  secured  the  contract  for  paving 
with    Metropolitan   block,    for   $13,^21    (bids   opened   Aug. 
23)- 

*Dayton.  O. — The  J.  E.  Conley  Co.  is  reported  to  have 
secured   the  contract  for  paving  Williams  St.,   at  $25,310. 

Guthrie.  Okla. — See  "water." 


*Guthrie,    Okla.~W.  W.    Miller.   City  Clk.,   writes   that 
the   contract    to   pave   Cleveland    Ave.    (bids  opened   Aug. 


*  l$0ms  markgd  thu4  givt  th4  nam4s  of  parti4t  aiwardtd  contracts. 
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j«)  has  km  «w«iJ«4  Is  BilliBO  ft  SaTtkr,  of  Guthrir.  at 
ti.7<  ptr  •«.  yi,  tmi  jt  ct*.  for  curb  and  gutirr;  total. 
<<*.5t«  Tmoiemnt  hnck  oa  nnd  filler  is  the  material 
ts  ke  Med. 

f«f«iHr  />«. — Bids  will  be  received  until  Sept.  i8  by 
Ja«,  W.  Boater,  State  Hicbway  Comr.,  Harrisburg.  for 
camatrmDit  9^t  ft.  road:  abe  10,847  ft.  road,  both  in 
EaM  Laaipctcr  Township,   Lancaster   Co. 

Yft.  Pa. — BU*  are  wanted  bjr  the  Engineer  of  the 
Votk  Si.  Rr-.  at  York,  for  furnishing  within  1  month 
f.  Ol  b.  rianorer.  Pa.,  of  25.000  paving  brick. 

•OafaMsM.  Pa.— Dootlaaa  ft  McKnight.  ICngra.  Boro. 
of  Oakaaat.  1710  Uaien  Bank  Bldg..  Pittsburg,  writes 
that  Ihr  taaUaU  to  pave  Oakmont  Ave.  (bids  opened 
ScyL  x)  baa  been  awarded  to  the  Sanders  Paving  ft. 
CoMtr.  Co.,  Frkk  BM^..  Pittsburg,  at  the  following 
bid:  s,oao  en.  yds.  nading,  48  cts.;  4.300  lin.  ft.  con* 
cntc  catb  and  a  ft  latter.  83  eta.;  9,600  aq.  yds.  briA 


Washington,  D.  C,  to  furnish  at  the  navy  yards  and 
naval  stations  the  following  supplies:  Boston,  Mass.:  Sch. 
>«i— Motor.  New  York,  N.  Y.:  Sch.  2^6— Generating 
sets.  Sch.  J59— Electriccable.  etc.  Sch.  264 — Voltmeters 
and  ammeters.  Charleston.  S.  C:  Sch.  358— Electric 
cable  and  supplies,  etc.  Sch.  261 — Voltmeters,  etc.  Nor- 
folk. Vs.:  Sch.  259 — Motor  generator.  St.  Augustine, 
Kla.:  Sch.  348 — To  construct  an  electric  transmission 
IHiwer  circuit  and  furnish  electric  power  at  the  wireless 
telegraph  station.  Applications  for  proposals  stould  desig- 
nate the  Schedule  desired  by  number.  E.  B.  Rogers, 
Paymaster  Genl..  U.    S.    N. 

Amtricus,  Ga. — The  Americus  Ry.  ft  Light  Co.,  re- 
cently organixed  with  a  capital  of  $250,000,  is  reported 
to  have  taken  over  the  entire  plant  of  the  present  light 
company  and  intends  rebuilding  same  and  equipping  with 
new  machinery. 


Ntw  Y»rk,  N.  K— The  followtng  are  the  bids  opened  Aug.  29  by  the  Park  Comrs.  for  paving  with  sheet  asphalt  on 
a  cnacrete  foandatioa  the  carriageway,  furnUhing  and  setting  curb.  etc..  on  5  th  Ave.  between  SQfh  and  6oth  Sts.  and 
between  vatk  St.  and  the  Ptaxa  at  iioth  St.;:  (<i>  The  Asphalt  Constr.  Co.,  (b)  the  Barber  Asphalt  Paving  Co.,  (c) 
Coatfacatal  Asphalt  PsTtnc  Co.,  (lO  the  Sicilian  Asphalt  Paving  Co.: 

a  o  c  a 

2,97a  ca.  3rd.  cnuutte  ia  roadway  foundation  to  be  furnished  and  laid *S-oo  $5.65  $7.50  $6.25 

51  BSakole  keate  witk  aoiseiess  covers  furnished  and  set 30.ao  19.00  20.00  20.00 

26.7«o  s«.  jrda.  asphalt  raadway  psrement.  furnished  and  laid 1.46  1-68  2.90  1.58 

$.4«o  to.  ft  new  $■*!.  blaeslooe  curb,  furnished  and  set  on  a  concrete  found...    1.4S  i-04  >-2S  ••4o 

4.o«e  Kb.  It  pnaent  ctirb  to  be  taken  up,  redressed  and  set  on  concrete  found..     .80  .74  -75  '-oo 

6  receivinr  basins,  complete   »'S-oo  300oo  30°-°o  3°o-°° 

Totalt ^68,096.00    $76,265.00  $112,320.00  $75,188.00 


ia.   slag  foundation,  $1.38.     H.    S.   Mitchell   of 
kas  secured    the   contract    for    ii.ooo   cu.    yds. 
at  37  cti- 

*N»rristomm    Pa, — Foley  ft  King,  of   Norristo«n,  have 
sccarcd    the    cooliact    for    10,700   cu.    yds   grading    (bids 
■  Ana.  24).  at  29J4  cts.  per  cu.  yd.     The  Boulevard 
of    24,000   CO.    yds.    has  been   held  over    for  the 
Frank  L.  Smith,  Cbmn.    Park  Comn. 

'PHUbnrt.  Pa. — Tbc  County  Comrs.  are  stated  to  have 
awanlcd  contracts  for  constructing  roads  as  follows: 
Foley  Bros.,  the  rosd  from  Homestead  to  Duquesnc 
thftmgh  Millin  Towmhip,  for  $99,000:  Booth  &  Klinn, 
2  aulcs  of  road  ahma  Perrysville  Plank  Road,  extending 
froB  Allegbeny  to  West  View,  for  $31,000. 

Yvri,  Pm.—StK  "Sewerage  and   Sewage  DisposaL" 

H^—usotkH.    R.    /.— F.    H.    Mills,    City    Engr.,    is    re- 
ported  to   have  recommended   that    Court    St.    Bridge   be 
'  with  wood  bkxk.  at  a  cost  of  about  $6,000. 


Houston,  Tex. — The  citizens  are  reported  to  have  voted 
to  iasae  $500,000  for  the  paving  of  roads  and"  the  erec- 
tion of  soch  amall  bridges  as  might  be  necessary.  Ad- 
dress Geo.  Horton,  Co,  Engr. 

Texarkmma,  Tts. — It  is  suted  that  $250,000  will  be  ex- 
ia  paving  certain  streets  with  brick   on  concrete 


tfasauaf,  fa.— Sec  'Power  Plants,  Gas  anil  Electric- 
ity." 

CtutraHo,  Wash. — The  Warren  Constr.  Co.,  of  Port- 
land. Ore.,  is  reported  to  have  submitted  the  only  bid 
for  paving  with  bitnlitbic  Tower  Ave.,   for  $56,452. 

'Ctitkakt,  Walk.— P.  E.  HcHugb,  of  Tacoma,  is  stated 
to  have  secured  the  contract  for  paving  with  brick  Market 
St,  at  l4S4<o. 


POWER  PLANTS,  GAS  AND  ELECTRICITY. 

NoUt   Arrangtd   Alphabetically   by  Stotte. 

Colmmbiama.  Ala. — T.  Gordon,  of  Columbiana,  is  said 
to  be  interested  in  the  establishment  of  an  electric  light 
and  water  works  plant  in  Columbiana,  also  an  electric 
car   system   between    Montevallo   and    Columbiana. 

New  Decmwr,  Ala.— The  Decatur  Light,  Power  ft  Fuel 
Co.  (H.  B.  Johasoa.  Secy.)  is  it  reported  will  expend 
v7a«ooa  ia  lai|wo<<  iiw  iits. 

HmtUetU,  Ala. — It  is  reported  that  local  electricians 
are  figaring  on  the  establishnient  of  an  electric  light  plant 
here. 

Hoi  Sprintt,  Ark. — The  Consumers  Electric  Co.  will 
panhaae  four  150-kw.  a.  c.  2,300-volt  generators  direct 
roaanud  to  producer  gas  engine.  The  cost  of  work 
caaiCBiplaicd  will  be  about  $135,000.  Atwood  Benton, 
of  Bat  Springs,  is  the  Engr. 

Vone/o,  Col.— The  Snow  Mountain  Power  Co.,  of 
Gleaa  and  Mendocino  Counties  will,  according  to  rr- 
•OTts.  faraish  Hgkt  and  power  to  Vallejo  and  Oakland. 
Dr.  G.  F.  Coaaors,  of  Calistoga,  may  be  able  to  give 
farther  informstiaa. 

'Hartford.  Caa. — The  Weslingtaouse,  Church  &  Kerr 
Co.,  of  New  York,  N.  Y.,  is  reported  to  have  secured  the 
contract  to  erect  a  steel  frame  and  brick  addition  to  the 
boiler-boase  eilriisiiwi  of  tbc  power  house  on  the  west 
side  of  tke  Coaaeetieat  River  at  Dutch  Point 

New  London,  Conn. — Bids  will  be  received  until  Sept 
JO  by  Mai.  Harry  Taylor.  Corps.  Engrs..  U.  S.  A..  New 
l^iadoii,  for  furnishing  40  or  more  35  kw.  electric  gen- 
eiatiaa  sets,  eaeb  coosisting  of  a  gasoline-driven  multiple 
cyliaoer  vertical  engine  directly  connected  to  a  dirrrt 
carrcnt  generator  ss  advertised  in  The  Engineering 
Record. 

Dover,  Del. — The  Corporation  Trust  Co.  of  America 
is    repoftcd   to    have    filed    incorporation    papers    for    the 


Tas.    S.    Cumminn.    R.    T.    (iraf   and 


u-' 


A. 


Van  BtircB  Fuel  It  Livht  Co.   with  a^  capital  of  $2^,000. 
Pirrctora:     Tu.    S.    Cumminjn, 
Wortman,   ul  of  Chicago,   111. 

Wiimingtcn,  Del.— The  OkUhoma  Foci,  Light  &  Power 
Co.  is  reported  iBCorporatcd  with  «  capital  of  $$00,000 
by  Jaa.  S.  Ctimrning*,  F.  H.  Lane,  of  Chicago,  111.,  and 
other*, 

WoMMmgton,  D.  C— Bida  will  be  received  until  Sept. 
10  at   tbc    Bureau    Suppliea   and  Accotinta,   Navy    Dcpt., 


Dotham,  Go. — A.  J.  Smith  is  reported  to  be  organizinK 
a  company  to  developc  electric  power^  and  plans  and 
estimates  are   being   prepared. 

Canton.  Go.— An  election  is  to  be  held  Sept.  21  to 
vote  on  the  question  of  issuing  $29,500  sewer  water 
works  and  electric  light  bonds. 

Blue  Ridge,  Ca.— The  Council  has  decided  to  order 
an  election  for  a  $30,000  bond  issue  for  water  works  and 
electric   lights. 

Chandlerviile.  JU. — The  County  is  stated  to  have  grant- 
ed a  2o-year  franchise  to  F.  P.  Sheaf  and  others  for  the 
installation  of  an  electric  light,  heat  and  power  plant 
system   in   the  village. 

Chicago,  III. — Bids  will  received  until  Sept,  10  by 
Wm.  Carrol!,  City  Electrician,  for  furnishing  about  5,000 
gas  mantle  burners,  and  450  dozen  gas  mantel  frames: 
also  furnishing  about  150  combination  c.  i.  and  steel 
electric  light  arc  lamp  posts. 

'Dallas  City,  Ill.~J.  H.  Cole,  of  South  Bend,  Ind.,  is 
reported  to  have  secured  the  contract  to  install  a  system 
of  water  works  and  construct  an  electric  light  plant. 

Indianapolis,  Ind. — The  Sanborn-Marsh  Electric  Co., 
115  N.  Illinois  St.,  is  reported  to  have  secured  the  con- 
tract to  install  the  electric  power  and  lighting  plant  in 
the   Woman's  Prison,  at  $6,279. 

Auburn.  Me.— The  Barker  Mill  (E.  W.  Gross.  Treas.). 
will  construct  a  cement  dam  across  the  Little  and  Nos- 
coggin    Rivers    at   the    Barker    Mill    this    season. 

Berlin,  Md. — The  citizens  are  reported  to  have  voted 
in  favor  of  the  Mayor  and  City  Council  contracting  for 
water  and  electric  lights. 

Baltimore.  Md, — The  installing  of  permanent  arc 
lights  on  Baltimore  St.  instead  of  the  incandescent  lights 
is  being  considered.  Bids  for  the  incandescent  lights 
were  asked  recently  and  th**  contract  is  being  held  pend- 
ing the   decision   on   arc   lights. 

Separate  bids  will  be  received  until  Sept.  ti  hv  the 
Bd.  of  Awards,  care  of  J.  Sewcll  Thomas,  City  Regis- 
ter, for  the  special  illumination  of  certain  public  build- 
ing«  and  streets  within  the  city  of  PJaltimore,  and  for 
t>ermanent  lighting  City  Hall  dome.  Robt.  J.  McCuen, 
Supt.   Lamps  and   Lighting. 

Oxford,  Wd.— The  R.  H.  Pollard  Co..  of  Baltimore. 
Md..  is  stated  to  have  contracted  with  the  Oxford  Ice 
&  Electric  Light  Co.  to  construct  a  plant  for  lighting 
purposes  in  Oxford,  also  a  plant  for  the  anufacture  of 
ice. 

H'^yandotte.  Mich.^Widn  will  be  received  until  Sept. 
17  by  the  Bd.  Pub.  Wks.  (Jas.  G.  Pinson,  Secy.),  for 
the  following  electrical  machinery.  A  .100  h.-p.  water 
tube  boiler;  a  240  kw.  generating  unit  complete;  genera- 
tor panel;  feeder  panel;  series  enclosed  a.  c.  arc  lamps 
system;    as    advertised    in    The    Engineering    Record. 

Detroit.  Mick. — Bids  will  be  received  by  the  Bd.  of 
Water  Comrs.  (Benj.  F.  Guinney.  Secy.)  until  Sept. 
II.  for  the  furnishing  f.  o.  b.  Detroit,  1  5-h.-p,  iio-volt, 
60-cycle,  single-phase,  alternating-current  motor  to  run  at 
i.Roo  revolutions  per  minute,  with  pulley  s  in.  in  diam. 
S'/j  in.  face,  with  all  details  complete.  Also  furnishing 
one  belted  type  of  air-compressor  with  one  6-in.  double 
acting  cylinder,  or  two  6-in.  x  6-in.  single  acting  cylin- 
d'^rs  with  all  details  complete,  but  without  unloading  de- 
vice, for  service  at  60  lbs,  air  pressure,  to  run  at  a 
sneed  of  160  revolutions  per  minute,  with  pulley  30  in. 
diam.   and  4-in.   face. 

*Dttwson,  Minn. — Contracts  are  stated  to  have  been 
awarded  as  follows  for  the  electric  light  plant  and  water 
works  (bids  for  which  were  received  Aug  .20);  The 
amount  of  the  contracts  will  aggregate  $25,000:  Tank, 
pumps  and  pipe  line  to  W.  D,  Lovell  &  Co.,  Minne- 
apolis: building,  to  J.  W.  Carson,  Dawson,  xas  pro- 
ducer engine  (Muenzel,  80  h.-p.)  to  the  Minneapolis 
Steel  and  Machinery  Co..  Minneapolis;  dynamos^  switch- 
board and  electrical  appliances  to  the  Westinghouse 
Co. 

Bftston,  Mass. — The  following  are  stated  to  he  the  bids 
r*-ccived  Aug.  ,10  hy  the  Schoolhouse  Comn.  at  Boston 
for  electric  light  svstem  in  extension  to  Mechanic  Arts 
Hich  School,  Scotia  St.;  (a)  old  building;  (b)  new 
building:  I-ord  Electric  Co.,  a  $.^,250,  b  $20,000;  Jas. 
Wilkinson  &  Co..  a  $9,626,  b  $27,952;  bd.  C,  Lewis,  a 
$10,167.    b    $25,215. 

St.  Louis,  Mo.—Vrcn.  O'Reilly  of  the  Bd.  of  Pub.  Im- 
nrovrments  has  completed  blueprints  of  the  territory  to 
be  lighted  under  new  contract.  The  location  of  every 
city  It«ht,  arc  or  mantle,  as  well  as  the  location  of  4.000 
n^w  lights  to  be  installed,  is  shown.  There  pt"  now 
ift.ooo  mantle  lamps  and  1,100  arc  lamps,  costing  the 
city  approximatHy  $504,000  and  $107,800  per  year,  respec- 
tively. In  addition  there  are  800  incand'-scent  lamps 
used   to  light   alleys.     The   new  arc  lamps  will    add   about 


$50,000  and  the  new  mantle  lamps  about  $  1 00,000  a 
year  to  the  city's  light  bill,  based  on  the  present  charge 
of  $98  for  arc  and  $28  for  mantle  lamps,  making  the 
total  contract  price  approximately  $860,000.  The  Bd. 
expects  to  have  an  ordinance  ready  to  send  to  the  Muni- 
cipal Assembly  soon. 

Lovelocks.  Nev.—J.  W.  Gemkrogcr.  Secy.  &  Treas.  01 
the  Lovelock  Light  &  Power  Co.,  writes  that  the  com- 
pany has  been  incorporated  with  a  papital  of  $25,000  and 
IS  doing  its  own  construction   work. 

Trenton,  N.  J. — The  Chamber  of  Commerce,  it  is 
stated,  has  taken  tip  the  old  project  to  dam  the  Dela- 
ware River  above  the  city  for  the  purpose  of  supply- 
ing cheap  light  and  power  by  electricity  for  the  homes 
and  business   houses  of   the  city. 

Camden,  N.  J. — The  Council  has  adopted  a  resolution 
looking  toward  the  establishment  of  a  municipal  lighting 
plant. 

Rutherford,  N.  /.—The  Reading  Ry.  Co.  is  stated  to 
have  awarded  to  Augustus  Wildman,  of  Ilarrisburg,  the 
contract  to  construct  a  building  for  an  electric  light,  heat 
and  power  plant  for  its  freight-distributinR  yard  at 
Rutherford.  The  power  house  will  be  56x58  ft,  built  of 
brick  on  concrete  foundation.  The  contract  includes  the 
building  of  a  sewer  to  carry  off  the  drainage,  and  the 
entire  cost  is  to  be  about  $12,000. 

*  Newark.  N.  7.— E.  M.  Waldron  &  Co..  of  Newark, 
are  stated  to  have  secured  the  contract  for  the  installing 
of  the  municipal  lip:hting  plant  in  the  city  hall  (bids 
for  which    were    received    Aug.    23),    at    $28,904. 

The  Merchants  Electric  Light  &  Power  Co.  is  re- 
ported incorporated  with  a  capital  of  $250,000^  for  the 
purpose  of  engaging  in  the  construction  of  electrical  work 
for  the  purpose  of  supplying  light,  heat  and  power.  In- 
corporators: Frank  Lowrie,  of  New  York,  N.  Y.;  Rfchard 
S.    Carrick,  of  Jersey   City,   and  others. 

Paulsboro.  N.  J. — Frank  I.  Moses,  of  Trenton,  is 
stated  to  have  submitted  the  lowest  bid  Aug.  30  for 
constructing    the    gas    plant    at    $29,600. 

New  York,  N.  Y. — McKesson  &  Robbins,  of  New 
York,  N.  Y.,  have  commissioned  Dodge  &  Day.  Engrs. 
&  Contractors,  of  Philadelphia,  Pa.,  to  make  additions  to 
their  present  power  plant.  The  additions  will  include  a 
new  engine,  generator  and  necessary  changes  to  piping, 
wiring,    etc. 

Conklingville,  N.  K.— The  Hudson  River  Electric  Power 
Co..  of  Glens  Falls,  is  reported  to  have  applied  to  the 
Public  Utilities  Comn.  at  Albany  for  permission  to  issue 
*i  '23.000  bonds,  and  propose  building  a  dam  on  Sacan- 
daga  River  at  Conklingville  and  to  erect  a  storage  reser- 
voir  for  electrical   power  purposes. 

.Auburn,  N.    Y. — Sec  "Water.'* 

'Columbus.  O. — The  AUis-Chalraers  Co..  of  Milwaukee, 
Wis.,  it  is  stated,  has  secured  the  contract  for  the  ex- 
citer to  be  installed  in  the  municipal  electric  light  plant, 
at    $2,035. 

Toledo,  O. — The  Council  Com.  on  Gas  and  Light,  it 
is  stated,  has  approved  the  ordinance  granting  to  the 
Peonies  Htg.  &  Lighting  Co.  the  right  to  use  the  streets 
of  the  city. 

Duquesne,  Pa. — It  is  stated  that  the  Duquesne  Light 
Co.  is  arranging  to  issue  $10,000,000  bonds  for  general 
improvements  and   equipment. 

Allegheny,  Pa. — A  bill  has  been  introduced  in  the 
Select  Council  for  the  issuing  of  $75,000  bonds  to  buy  a 
turbo-generator  outfit,  condensing  equipment  and  all  neces- 
sary electrical  apparatus  for  the  extension  of  the  arc 
lightinK  system  at  the  municipal  lighting  plant  on  EVad- 
dock   St. 

Philadelphia.  Pa. — It  is  stated  that  bids  have  been 
asked  by  Geo.  R.  Stearns.  Dir.  Dept.  Pub.  Wks.,  for 
additional  pumps  and  dynamos  for  the  Torresdale  plant 
PS  follows:  one  1,000,000  and  one  2,500.000-gal.  centri- 
fugal pumps,  estimated  cost.  $60,000;  and  3  generators 
for  electric  lighting  and  driving  the  air  blowers  for  the 
preliminary    filters,    estimated    cost,    $25,000. 

Pawtucket,  R.  I. — The  Pd.  of  Aldermen  has  granted  a 
S-year  franchise  to  the  Pawtucket  Electric  Co.  (Grin 
Smith,  Jr.,  Mgr.),  to  lay  and  maintain  pipes  for  heating 
purposes. 

Aiken.  S.  C. — A.  Ludlow,  Mgr.  Carolina  Light  & 
Power  Co..  writes  that  no  contracts  will  be  let  in  con- 
nection with  the  developing  of  the  power  of  Anderson 
Shoals  for  electrical  purposes.  All  work  will  be  done 
by  day  labor.      Probable  cost  of   work   $40,000. 

Yankton,  S.  D.—S.  G.  Donaldson,  Pres.  of  the  Yank- 
ton Light,  Heat  &  Power  Co.,  it  is  reported,  wants  cata- 
logues on  modern   appliances. 

Aberdeen.  S.  D. — It  is  reported  that  the  Council 
has  granted  a  25-year  franchise  to  C.  F.  FreAauf,  of 
Creston,    la. 

Gleason,  Tenn. — W.  H.  Williams,  Gen.  Mgr..  of  the 
Gleason  Water  &  Light  Co.,  writes  that  nothing  will 
probably  be  done  this  year  on  the  construction  of  the 
electric    light    plant.  • 

Newport,  Tenn. — Bids  are  wanted  until  Sept,  14  for 
$37,500   water  works    and   $7,500   electric  light   bonds. 

"Beaumont,  Tex. — The  Beaumont  Gas  Co.,  it  is  stated, 
has  awarded  contract  to  J.  C.  Herrenkind  to  construct  its 
new  plant  on  Beaumont  and  Port  Arthur  public  road, 
to  replace  the  structure  which  was  recently  destroyed  by 
tire.  The  building  will  be  made  of  concrete  building 
blocks   and  cost  about  $8,000. 

•  BrortmsTille,  Tex. — The  Citv  Council  is  stated  to  have 
accepted  the  bid  of  Henry  G.  ITlcn.  representins  the 
American  T^ight  &  Water  Co..  for  the  construction  of  a 
water  works  and  electric  light  system  (bids  for  which 
were    received   Aug.    24),   at   $65,940. 

Terrell,  Tex.-  A.  H.  Wooley,  City  Secy.,  writes  that 
no  engineer  has  been  employed  as  yet  to  prepare  plans 
for  the  electric  light  plant  which  is  to  be  constructed 
at   a   cost    of   $15,000, 

Manassas,  Va. — Bids  will  be  received  by  O.  E.  Neii> 
man,  Chmn.  Improv.  Com.  of  Council,  until  Sept.  28. 
ff)r  furnishing  material  and  installing  a  water  works  and 
electric  light  plant,  and  macadamizing  the  str!*ets  in 
said  town.  Bids  may  be  submitted  as  a  whole  or  sepa- 
rately on  the  above  work.  Presscv  &  Weller,  Engrs., 
1416   F   St.,   N.  W..  Washington,   t>.   C. 


*  lUmt  marked  ikut  gwt  ihs  names  of  parties  awarded  contracts. 
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•^"'^'».  ya.—Uids  will  be  received  until  Sept.  i6  .by 
W.  K,  Hester,  of  the  l-inance  Com.,  for  the  purchase  of 
$^5,000  water,  electric  light,  sewer  and  improvement 
bonds. 

Oroville,  ffoj/i.— The  Sillilkameen  Power.  Co.,  of  Oro- 
vi'Ue,  it  is  reported,  has  been  incorporated,  with  a  capital 
of  $r, 200,000,  by  Monroe  Hartman.  Chas.  A.  Andrus  and 

others. 

Toppenish,  lVash.—'Y\\e  Council  is  considering  the 
RrantinR  of  a  franchise  for  both  water  and  light  to  T. 
II.  Noble,  of  North  Yakima.      R.  D.  Campbell,  Town  Clk. 

Seattle,  Wash. — The  City  Council  has  passed  the  or- 
dinance granting  to  the  Seattlc-Tacoma  Power  Co.  a 
steam-heating  franchise  in  the  territory  bounded  by  Pike 
and   Madison   Sts.   and  Railroad  and  sth   Aves. 

The  Bd.  of  Pub.  Wks.  Aug.  2a  apnroved  the  plans 
and  specifications  for  the  cluster  lights  that  have  been 
ordered  installed  by  the  City  Council  in  the  down  town 
district.  It  is  reported  that  bids  for  the  installation, 
which  is  estimated  to  cost  about  $175,000,  will  be  re- 
ceived  by  the    Bd.   of   Pub.    Wks.    in   about   3   weeks. 

Dousman,  Wis. — It  is  reported  that  A.  J.  Smith,  Sen- 
tinel Bldg.,  Milwaukee,  may  be  able  to  give  information 
regarding  the  power  plant  to  be  constructed  here. 

Priarie  Du  Sac,  Wis. — It  is  stated  that  the  Legislature 
at  Madison  has  granted  articles  of  incorporation  to  a 
company  which  proposes  constructing  a  dam  across  the 
Wisconsin  River  at  Pounds  Landing,  about  i  mile  north 
of  this  village.  Magnus  Swanson,  of  Madison;  J.  S. 
Tripp,  of  Prairie  Du  Sac,  and  M.  A.  De  Vitt,  of  Chi- 
cago, .111  ,are  reported  interested.  The  dam  is  to  be 
constructed  in  connection  with  the  power  plant  at  Kil- 
bourn,  and  is  to  furnish  electric  power  for  nearby  cities 
and  towns  extending  as  far  as  Madison,  Janesville  and 
Beloit.  It  will  furnish  about  12,000  h.p.,  and  will  be  of 
steel    cement  construction. 

Revelstoke,  B.  C. — It  is  stated  that  bids  will  be  re- 
ceived by  A.  .>rown,  Mayor,  until  Sept.  30,  for  furnish- 
ing materials  and  enlarge  the  civic  hydro-electric  plant, 
comprising  500  h.-p.  producer  gas  plant  and  engines, 
generators  and  exciters,  transmission  machinery,  switch- 
oards,  wiring  and  the  rearrangement  of  the  present  plant. 
11.  Kloyd,  City  Clk.  Cecil  Goddard,  Consulting  Engr-j 
Winnipeg,   Man. 

yancouver,    B.    C. — See    "Miscellaneous." 


ELECTRIC   RAILWAYS. 

Notes    Arranged    Alphabetically    by    States. 

La  Junta,  Colo. — The  City  Council  is  stated  to  have 
granted  a  right  of  way  to  C.  S.  Alnutt  for  an  electric  or 
gasoline  motor  railway  parallel  to  the  Santa  Fe  right  of 
way  through  the  main  part  of  town.  A  right  of  way 
has   been   secured  to   Rocky  Ford.    11    miles   distant. 

A  company  to  be  known  as  the  Davenport  &  Dubuque 
Ry.  will  be  organized  shortly  to  carry  on  the  construc- 
tion of  an  electric  railway  from  Davenport  to  Maquo- 
hcta  and  Dubuque,  according  to  reports,  T  M.  Jen- 
nings, manager  of  ■  the  National  Construe.  Co.  .of  St. 
Lcuis,  is  interested.  Among  other  persons  taking  an 
active  part  in  the  enterprise  are  O.  Sampson,  Theo. 
Daudel,  J.  L.  Kinley,  of  Andrew,  la.,  and  others. 

Jacksonville,  Fla. — George  W.  Clark  is  reported  to 
have  given  bond  to  the  Bd.  of  County  Comrs.  for  $10,- 
000  to  guarantee  the  building  of  a  railroad  from  the  city 
limits  to   Panama   Park  within    a   year. 

Brunswick.  Ga. — The  City  &  Suburban  Ry.  Co.  is 
stated  to  have  applied  for  a  charter.  The  line  is  to  be 
J  miles  long.  Incorporators:  F.  D.  M.  Strachan,  Frank 
D.  Aken.  and  A.  Fendig,  of  this  city,  and  Geo.  P. 
Walker,  Harry  D.  Strachan,  of  Savannah,  with  Ernest 
L.    Simpson   and  Lewis   H.    Spence,  of   New  York. 

Buckhead,  Ga. — The  Bd.  of  County  Comrs.  are  reported 
to  have  granted  the  application  of  the  Georgia  Ry.  & 
Electric  Co.  (Thos.  K.  Glenn,  Mgr.,  Atlanta)  to  run 
a  line  to  Buckhead.  The  new  line  will  be  about  5  miles 
in   length,   extending   from    Brookwood   to    Buckhead. 

South  Bend,  Ind. — A  franchise  is  stated  to  have  been 
granted  by  the  St.  Joseph  County  Comrs.  to  the  Chicago, 
South  Bend  &  Northern  Indiana  Ry.  Co.  for  the  exten- 
sion of  its  line  in  Notre  Dame  Ave.  to  the  college 
grounds. 

Booneztlle,  Ind. — The  Grand  Central  Traction  Co.  is  re- 
ported to  have  announced  that  nearly  all  the  deals  for  the 
right  of  way  through  this  and  other  counties  for  an  in- 
terurban  line  from  Indianapolis  to  Evansville  have  been 
closed. 

Mishawana.  Ind. — The  Chicago,  South  Bend  &  Indiana 
Rv.  Co,  is  stated  to  have  secured  a  site  at  Front  and 
Main  Sts.  upon  which  to  build  a  modern  intcrurban  sta- 
tion. 

Bcmidji,  Minn. — It  is  reported  that  C.  Gowran,  of 
<  Irnnd  l'"orks,  (i.  Tcitsworth,  of  Minneapolis,  and  A.  A. 
Carter,  of  Bcmidji,  have  made  an  application  to  the  City 
Council  for  a  franchise  to  construct,  maintain  and  op- 
crate  a  complete  electric  street  railway  system  within 
the   limits   of    the   city, 

Salisbury.  N.  C. — The  Bd.  of  Aldermen  is  stated  to 
have  granted  a  franchise  to  the  Piedmont-Carolina  Ry. 
Co.  to  build  a  belt-line  railway  from  Newton  Heights  to 
Salisbury,  and  to  a  point  near  the  new  I'air  Grounds. 

The  New  South  Investment  Co.  is  stated  '^o  have  been 
chartered  to  build  and -opcrat"  street  railways,  etc.  Capi- 
tal. $5,000,000.  Corii"lius  O'Connor,  of  New  York;  l-'red- 
crick  !1.  Payne,  of  Willianisport.  Pa. ;  Dix  W.  No  1,  of 
New  York,  and  L.  L.  Gaskill,  of  Salisbury,  are  reported 
interested. 

C  hattonooga,  Tcnn. —  The  Cliattanooga  Kys.  Co.  is  re- 
ported to  have  annouricfd  that  tli''  comnany  contemrHtes 
spending  about  $450,000  for  improvements,  including 
extensions, 

Palestine,  Tex. — The  Corsicana  Palestine  In  erurban 
Rv.  Co.  is  r''Oorted  to  have  announced  they  are  ready 
to  begin    active   work   on   the   proposed    line. 

*Snof:o'7ii.'h.    Wt!sh.    -A   contract  is   s'ated  to   have  b^en 

let    by    t''e    Snohomish    X'alley    Rv.    Co.    (K.    Colburn.    Ch. 

Knpr.).'for    the    building    of   55    miles  of    road    from    Sno- 

hfrtnis'i     to     Ren  ton     to     th"     Continental     Kn^'incering     & 

Constr.    Co.,   of    New    York,   N.    Y. 


New  Westminster,  B.  C. — It  is  stated  that  the  Brit- 
ish Columbia  Electric  Ry.  Co.  will  place  orders  in  the 
near  future  for  material  needed  in  the  overhead  work 
of  the  proposed  line  between  Eburne  and  New  West- 
minster. 

RAILROADS. 

Notes   Arranged   Alpttabctically    by   States. 

Denver,  Colo. — A  company  is  reported  as  being  formed 
here  to  build  a  railroad  from  Denver  to  the  Pacific  Coast, 
with  Seattle  as  the  terminus;  capital,  $12,000,000.  It 
will  also  link  Denver  with  New  Orleans  and  Galveston. 
Judge  John  D.  Milliken.  of  Mcpherson,  Kan.,  and  Sidney 
J.  Kent,  of  Lincoln,  Neb.,  are  reported  interested,  as  i» 
the    Denver,    Larimer    &    Northwestern    R.    R,    Co. 

'Kentwood,  La. — Geo.  F.  Conant,  of  Kentwood,  Ch. 
Engr.,  writes  that  the  Kentwood  &  Eastern  Ry.  Co.  is 
extending  its  standard  gauge  tracks  about  10  miles  south- 
east from  Bolivar,  La.     A.  Philbrick  is  the  contractor. 

Francis,  Mo. — The  Chicago,  Burlington  &  Quincy  R.  R. 
Co.  (T.  E.  Calvert,  Ch.  Ejngr.,  Chicago,  111.)  is  reported 
to  be  having  a  survey  made  for  a  line  from  I'rancis  to 
Macon,  by  way  of  Clark. 

Lincoln,  Neb. — ^"he  building  of  a  railway  from  the 
northern  part  of  Nebraska  to  the  (mlf  of  Mexico  is 
reported  contemplated.  Ed.  T.  Roemer,  C  E.,  of  New 
York,   N.   Y.,    may  be   able   to   give    further  information. 

Cleveland,  O. — W.  J.  Springborn,  Dir.  of  Pub.  Ser- 
vice, and  W.  J.  Carter,  City  Engr.,  arc  reported  to  have 
discussed  the  division  of  cost  and  plans  for  the  proposed 
elimination  of  the  Wheeling  &  Lake  Erie  R.  R.  grade 
crossing  at  Clark  Ave.  S.  W..  with  A.  B.  Worthington, 
Vice-Pres..  H.  T.  Douglas,  Ch.  Engr.,  and  A.  B.  Coe, 
Div.  Engr.  It  is  hoped  to  have  the  details  arranged  for 
the  beginning  of  work  on  this  crossing  this  year.  The 
work   will    cost    over    a   million   dollars. 

Yanktown,  S.  D. — The  City  Council  has  granted  a 
single  track  franchise  along  First  and  Bway.  to  the 
Yankton   &    Southern    R.    R. 

PUBLIC    BUILDINGS. 

Notes   Arranged   Alphabetically    by   States. 

Mobile,   Ala. — See   "Miscellaneous." 

San  Francisco,  Cal. — The  Bldg.  Com.  of  the  Bd.  of 
Superv.,  it  is  stated,  has  recommended  a  bond  issue  of 
$2,000,000  to  build  a  4-story  class  A  building  to  replace 
the  Larkin  St.  wing  at  the  City  Hall,  and  a  bond  issue 
of  $750,000  to  replace  the  Hall  of  Justice  with  a  class  A 
structure. 

Greeley,  Colo. — William  Cowe.  510  Mack  Bldg.,  Den- 
ver, is  reported  to  have  been  selected  to  prepare  plans  for 
the  city  hall   to   be   erected   here, 

*La  Junta,  Colo. — Piper  Bros.,  of  Pueblo,  it  is  stated, 
have  secured  the  contract  to  erect  a  $15,000  hospital  here. 

Peoria,  III. — Bids  will  be  received  until  Oct.  17  by 
Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.,  Wash- 
ington, D.  C,  for  the  construction  of  an  extension,  re- 
modeling, etc.,  including  mechanical  equipment  (except 
lift),  to  the  U.  S.  Post  Office  and  Custom  House,  at 
Peoria. 

Decatur.  III. — The  following  are  the  bids  opened  on 
Aug.  20  at  the  office  of  the  Superv.  Archt.  Treas.  Dept., 
Washington,  D.  C,  for  the  construction,  complete,  of 
Li.  S.  post  office  at  Decatur:  V.  Jobst  &  Sons,  Peoria, 
$84,543;  W.  J.  Turner  Co.,  Chicago,  $86,714;  F.  W. 
Menke  Stone  &  Lime  Co.,  Quincy,  $94,542;  W.  J.  J^c- 
Alpine,  Dixon,  $88,346;  Ed.  Henry,  Tipton,  Ind.,  $96,000; 
C.  W.  Gindele  Co.,  Chicago,  $90,500;  Northern  Constr. 
Co.,  Milwaukee,  Wis.,  $101,323;  Moore  &  Danner,  Ko- 
komo,  Ind.,  $104,925;  General  Constr.  Co.,  Milwaukee, 
Wis.,  $96,935;  and  G.  B.  Strickler,  Washington,  D.  C, 
$99,920- 

^Indianapolis,  Ind. — E.  E.Kottlowski  &  Co.,  1113  Olive 
St.,  it  is  stated,  have  secured  the  contract  for  remodeling 
the  buildings  at  the  woman's  prison,  at  $1 1,1 50,  and 
KirkhofF  Bros.  Co.,  1 1  North  New  Jersey  St.,  the  con- 
tract for  a  heating  system,   at  $11,726. 

South  Bend,  Ind. — Plans  are  stated  to  have  been  com- 
pleted for  the  Federal  Bldg.  to  be  erected  here.  Accord- 
ing   to    reports   bids  will    soon   be    received. 

*Clinton,  /a.— Contracts  for  erecting  the  $25,000  addi- 
tion to  the  Agatha  Hospital  are  stated  to  have  been 
awarded  as  follows;  General  contract  to  Groff  &  Derr,  of 
La  Crosse,  Wis.;  steam  heating,  and  plumbing,  to  E.  N. 
Woodbury,  of  Clinton;  electric  wiring,  to  Chas  Hassler, 
of   Clinton. 

Des  Moines,  la. — Bids  will  be  received  until  Oct.  21 
by  Jas.  Knox  Taylor,  Superv.  Arcnt.,  Treas.  Dept.,  Wash- 
ington, D.  C.  for  the  construction  (complete)  of  the 
U.  S.  Post  Office  at  Des  Moines,  as  advertised  in  The 
Engineering  Record. 

*Anthony,  Kan. — R.  P.  Chevraux,  Co.  Clk.,  writes 
that  the  contract  to  erect  a  course  house  (bids  opened 
Aug.  2b),  has  been  awarded  to  Mathein  &  Walter,  of 
St.    Joseph.    Mo.,    at    $56,369, 

New  Orlans,  La. — Bids  will  be  received  until  Oct.  5 
at  the  Bureau  Yards  and  Docks,  Navy  Dept.  (Wm.  M. 
Smith,  Acting  Ch.),  Washington,  D.  C,  for  installing  a 
hot  water  heating  plant  at  the  naval  station.  New  Or- 
leans, as  per  Specification  No.  1562.  Appropriation  avail- 
able,   $20,000. 

*  Alexandria.    Ln.— The   contract    for   erecting   the    pub-  . 
lie   library   for  -Mexandria  is  stated  to  have  been  awarded 
to    Caldwell    Bros.,    of    Abbeville,    at    $12,510. 

Portland,  Me. — Bids  will  he  received  until  Oct.  i  by  the 
Bd.  Co.  Comrs.  (Jas.  H.  McDonald,  Chmn.)  for  plumbing 
the  Courty  Puilding.  Apply  to  Geo.  Burnham.  Archt.. 
1 20  Exchange  St.,  for  plans  and  specifications  before 
Sept.    II.      A   deposit    of   $5   is  required. 

Quincy.  Mass. — The  following  are  the  bids  received 
Sept.  4  by  the  Superv.  Archt..  Treas.  Dept.,  Washington, 
1).  C,  for  the  construction  (including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  conduits  and  wiring)  of 
the  U.  S.  Po£|  Office  and  C'.-.stom  Tlonse  at  Quincy: 
Richardson  &  Burg' ss.  Washington.  D.  C,  $70. 23^:  A. 
IV.  Stannard,  New  York,  N.  Y.,  $78,000:  W.  H.  Fissel 
&  Co.,  New  York,  N.  Y..  $72,306;  Horton  &  Heminway, 
Boston.  $76,887;  Woodbury  &   Leighton,   Boston,   $71,170; 


Conners'  Bros.,    Lowell,    $69,850;    McNicl    Bros..    Boston, 
$81,447- 

*Flint,  Mich. — C.  A.  Lippincott,  Pres,  Bd.  of  Mgrs.. 
writes  that  the  contract  to  erect  the  Hurley  Hospital 
was  awarded  on  Aug.  22  to  A.  W.  Lane,  of  Chicago, 
111.,  at  $42,000,  and  the  contract  for  heating,  wiring 
and  plumbing  of  same  to  Edwin   Stciner  Co.,  of   Flint, 

Mt.  Clemens,  Mich. — The  Citizens  are  stated  to  have 
voted  to  issue  $15,000  bonds  for  erecting  an  engine  house. 

'Marquette,  Mich. — The  contract  for  erecting  and  heat- 
ing administration  building  and  Cottage  "R"  at  the 
Upper  Peninsular  Hospital  for  Insane  is  stated  to  have 
been  awarded  to  the  roster  Constr.  Co.,  of  Milwaukee, 
at  $74,402  and  $4,578,  respectively.  Bids  opened  Aug. 
20. 

*  Newberry,  Mich. — The  following  are  reported  to  be 
the  bids  received  Aug.  20  by  the  Bd.  Trus.  for  erecting 
the  administration  building  and  cottage  K  at  the  Upper 
Peninsula  Hospital  for  the  Insane;  General  Construction 
Co.,  Milwaukee.  Wis.,  $79,682;  Paul  Reiscn  &  Son,  Mil- 
waukee, Wis.,  $77,946;  Marshal  N.  Hunt,  Sault  Ste. 
Marie,  $76,940;  Lipsett  &  Sinclair,  Marquette,  $77,474; 
A.  P.  Wilson,  Marquette,  $78,730 ;  Foster  Constr.  Co., 
Milwaukee,  Wis.,  $74,402  (awarded  contract);  Northern 
Con.  Co.,  Milwaukee,  Wis.,  $81,000.  The  Foster  Constr. 
Co.  also  secured  the  contract  for  installing  the  heating 
plants  at  $4,578. 

*Ionia,  Mich. — The  contract  for  erecting  a  county  house 
(bids  opened  Aug.  14)  has  been  awarded  to  Henry  G. 
Wright  &  Co.,  of  Ionia;   probable  cost,  $35,000. 

*  Minneapolis,  Minn. — Silas  H.  Towler,  123  Nicollet* 
Ave.,  Minneapolis,  Pres.  Minnesota  Soldiers'  Home,  writes 
that  the  contract  for  the  new  boilers  at  the  Soldiers' 
Home  has  been  awarded  to  H.  Kelly  &  Co.,  of  Minne- 
apolis, Minn. 

^Fairmont,  Minn. — The  contract  for  erecting  the  city 
hall    is    stated   to  have   been   awarded    to   O.    C.    Gould   & 

Son,    of    Fairmont,    at   $11,968. 

*Duluth,  Minn. — The  contract  for  the  erection  of  the 
County  Asylum  for  Insane  at  this  place,  is  stated  to  have 
been  awarded  to  O.  M.  Haugner,  of  Superior,  Wis.,  at 
$99,725- 

Jackson,  Miss. — The  following  are  the  bids  opened  on 
Aug.  22  at  the  office  of  the  Superv,  Archt.,  Treas.  Dept., 
Washington,  D.  C.  for  the  construction  of  an  addition 
to,  and  the  remodeling  of.  the  U.  S.  Post  Office  and 
Court  House  at  Jackson,  Miss.,  including  plumbing  gas 
piping,  heating  apparatus  electric  wiring  and  conduits: 
H.  A.  Bishop,  Chicago.  111.,  $41,000;  Sims  Contr.  Co., 
Jackson,  $41,572;  and  Hiram  Floyd  Bldg.  &  Constr.  Co., 
St.  Louis,  Mo.,   $45,394. 

Kansas  City,  Mo. — Bids  will  be  received  until  Sept.  13 
by  the  Bd.  Pub.  Wks.  (Everett  Elliott,  Secy.)  for  erect- 
ing a  Fire  Station  No.  4  at  Pennsylvania  Ave.,  near 
14th   St.      Root  &  Siemens,   Archts.,  701   Postal  Bldg. 

Cape  May,  N.  /.—Bids  will  be  received  until  Sept.  14 
b>;  Maj.  C.  A.  F.  Flagler.  Corps  Engrs.,  U.  S.  A.,  Wil- 
mington,  Del.,   for  constructing  a  bunding  at  Cape   May. 

Binghamton,  N.  Y. — Bids  willl  be  received  until  Sept. 
1 1  by  the  State  Comn.  in  Lunacy  at  the  Capitol  at  Al- 
bany, for  the  construction,  heating,  plumbing,  electric 
light  wiring  and  fixtures  and  feeder  cables  of  the  dining 
room  and  kitchen  addition  to  the  Chronic  Bidg.  at  the 
Binghamton  State  Hospital  at  Binghamton,  as  adver- 
tised in  The  Engineering  Record. 

Watertown.  N.  V. — The  following  are  the  bids  received 
Sept.  3  by  the  Superv.  Archt.,  Washington,  D.  C,  for 
the  construction,  complete,  of  the  U.  S.  Post  Office  at 
Watertown:  W.  H.  Fissel  &  Co..  New  York,  N.  Y., 
$81,900;  Conners  Bros..  Lowell,  Mass.,  $79,823;  Richard- 
son  &    Burgess   Co.,   Washington,   D.   C,  $81,175. 

Brooklyn,  N.  Y. — The  following  are  the  bids  opened 
on  Aug.  28  at  the  office  of  the  Fire  Comr.,  N,  Y.  City, 
for  a  new  building  for  engine  and  hook  and  ladder  com- 
pany on  Rockawav  Ave.  and  Ave.  F,  Brooklyn  Boro. : 
P.  J.  Ryan,  314  W.  44th  St.,  N.  Y.  City,  $54,379;  P- 
Guthy,  924  Bway..  Brooklyn,  $49,668;  Geo.  Hildebrand, 
38  Park  Row,  N.  Y.  City,  $51,400;  Chas.  H.  Peckworth. 
415  Hudson  St.,  $5t,725,  and  F.  T.  Nesbitt  Co.,  116 
Nassau   St.,  N.  Y.  City,  $53,000. 

Only  one  bid  was  received  by  the  Park  Comrs.  of  New 
York  City  on  Aug.  29  for  erecting  a  shelter  house  in 
Winthrop  Park,  Boro.  Brooklyn;  also  same  time  and 
place,  only  one  bid  for  erecting  a  •shelter  and  tennis 
house  in  Prospect  Park,  Boro.  of  Brooklyn.  The  bidder 
in  each  case  was  Geo.  F.  Driscoll,  at  $31,500  and  $65,973 
respectively. 

New  York,  N.  Y. — The  following  are  the  bids  opened 
on  Aug.  28  at  the  office  of  the  Fire  Comr.  N.  Y.  City. 
for  furnishing  material  and  erecting  engine  house  on 
White  Plains  Ave.  and  230  th  St.,  Bronx  Boro.:  Thos.  J. 
Waters,  103  E.  125th  St.,  $38,400;  A.  Nugent's  Son,  103 
E  125th  St.,  $36,900;  Calumet  Constr.  Co.,  19  E.  59th 
St.,  $38,830;  Kelly  &  Kelley,  45  K.  42d  St.,  $38,488;  A. 
L.  Guidone,  i  Madison  Ave.,  $40,000,  and  F.  T.  Nesbitt 
Co..    116  Nassau  St.,  $37,900. 

The  bids  opened  by  the  Park  Comrs.  of  New  York  City 
.Aug.  29  for  furnisning  material  and  erecting  addition 
*'F"  to  the  Metropolitan  Museum  of  Art,  in  Central 
Park.  5th  Ave.,  opposite  82d  St..  were  as  follows:  (a) 
for  the  erection  and  completion  in  accordance  with  plans 
and  specifications,  (b)  should  pink  Knoxvillc  marble  be 
substituted  for  Hauteville  marble,  deduct;  Bucklev  Realty 
Constr.  Co.,  a  $435-ooo,  b  $1,500;  Thos.  Cockerill  &  Son, 
a  $408,000,  b  $3,000;  Thos.  Dwyer,  a  $469,020.  b  $2,000; 
A.  L.  Guidona,  a  $434,300,  b  $2,000;  Kelly  &  Kelley,  Inc., 
a  $411,133.  b  $1,500;  .John  H.  Parker  Co..  a  $428,797, 
b  $2,000;  M.  Reid  &  Co.,  Inc.,  a  $404,585,  b  $1,500. 

Buffalo,  N.  y. — The  following  are  reported  to  be  the 
bids  opened  recently  by  the  Bd.  of  Superv.  for  outside 
improvements  at  the  new  65th  Regt.  armory:  Henry  P. 
Burgard  Co.,  $31,500;  Thomas  Brown  Contr.  Co.,  $32,- 
798;  John  P.  Johnson,  $32,900;  Joseph  F.  Stabell,  $33,- 
045;  Frederick  J.  Mumm,  $35,900;  Frederick  W.  Knicken- 
l>erg.  $36,000;  Joseph  J.  Churchyard,  $39,874;  Mosier  & 
Sommers,    $42,000. 

Rockaway  Beach,  L.  I..  N.  Y. — The  plans  of  McKim, 
Meade  &  White.  160  5th  Ave.,  New  York  City,  for  the 
new  Children's  Hospital  at  Rockaway  Ijeach  have  been 
submitted  to  the  Association  for  Improving  the  Condition 
of  th&.  Poor,  the  organization  which  raised  $250,000 
toward    the    construction    of    this    seaside    institution    for 


•  Items   marked  thus  give  the  names  of  parties  awarded  contracts. 
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MhctcdoM  duUrai.      Tbc    pUiu    show    a    Mrics.of   j- 
itacy  pavOiaM.  wifouifcJ  Iqr  broMi  verandas. 

Kairw*.  N.  C— Tfce  SUte  Uospilal  Comn.  on  Aug.  19 
M  Mated  10  ta«c  a<k<n<rd  *  resolution  for  thr  erection 
of  an  iJrlilirwl  buiMinc  at  the  Central  Hospital  here 
lor  Hair  palicnls.  Bids  fur  the  erection  arc  to  be  called 
for  at  ooce.  W.  A.  Ervia.  Dnrham;  J.  \V.  McNeill,  of 
riiMtiilmil  and  J.  H.  \Vcddii«ton,  of  Charlotte,  Com. 
on  BU*. 

'ttitmuitk.  S.  D. — ^Tke  contract  for  erecttng  addition 
la  Ike  eo«rt  boose  ia  Mated  to  have  been  awarded  to 
W.  W,  Btm  foe  $ia,a78-  F.  G.  lirambs  secured  the 
for   rlnaiW-t   and  beating  the    same   at   tj.ooo. 

da  opened  Aa«.  a4  by  I.  W.   Healy.  County  Aud. 

'Dickuu»m,  N.  D. — The  contract    for  erecting  the  ar- 
hcrc  is  lepoeted  to  have  been  awarded  to  the  North- 
weattra  Bnildint  Co.,  for  $18,737. 

CaMMraati.  O. — Bids  will  be  received  until  Sept.  18  by 
tbc  Bd.  Pok.  Service  (M.  J.  Keefe,  Qk.)  for  furnishing 
—.■.^.1  and  erecting  Public  Comfort  Stations  under 
the  sth  St.  Ilaiket  space,  known  as  the  tsplanade.  Bids 
wiO  be  sobaritted  as  a  whole  or  separately  on  excavation. 
catpeatty,  iron  work,  hollow  tile  work,  tile  work,  rein- 
f«*ecd  coacTCte  work,  plumbing,  electric  work  and  ven- 
tOadag  wp»tm.     titutave  W.  Dracb,  .^ht.  Union  Trust 


Oanatltr,  P*. — ESds  will  be  received  until  Sept.  34  by 
tbe  BUg.  Com.  at  the  ofBce  of  Ur.  H.  B.  Meredith.  Supt. 
State  HoaBital  for  the  Insane,  at  Danville,  for  erecting 
a  fi  mill  inlinaary  boilding:  a  building  for  acute  insane 
'.  patients,  and  a  building  for  tbe  acute  female  in- 
patients, as  advertised  in  The  Engineering  Record. 

'WiBknkrre.  Pa.—Cto.  V.  F.  Eckhart,  of  Wilkes. 
barre,  is  reported  to  have  secured  the  contract  for  the 
ercctian  of  a  new  building  for  the  Mercy  Hospiul.  Esti- 
mated cost.  $65,000. 

Tke  Comrs.  of  Luieme  County  are  reported  to  have 
Jtcided  to  erect  an  addition  to  the  county  jail.  Archi- 
tects. McCoramcfc  k  French,  Laning  BIdg. 

'PhUadtltkia.  Pa. — Horace  Trumbauer,  Archt..  Land 
Title  BIdg.,  is  reported  to  have  awarded  to  B.  Ketcham 
k  Sons,  1019  Brown  St.,  the  contract  for  erecting  a 
a.Mory  dispensary  building  for  the  Polyclinic  Hospital. 
on  Lombard  St.,  west  of  18  St.  The  building  will  be 
80  ft.  square,  and  of  brick  and  stone.  The  cost  will  be 
abont  $300,000. 

Hnulon,  Tei. — The  Co.  Comrs.  have  adopted  a  resolu- 
tion atitborizii«  the  County  Judge  and  County  Engr. 
Geo.  Barton  to  receive  competitive  plans  until  Nov.  5 
for  a  court  house  of  granite  and  bnck,  4  stories  high; 
prahable  cost,  $500,000. 

SaHomal  Soldurs'  Home,  Ka.— Bids  will  he  received 
by  B.  A.  Kteson.  Treas.  Southern  Branch,  N.  H.  D. 
v.  S..  National  Soldiers'  Home,  Va.,  until  Sept.  ?6,  for  3 
barracks  and  mess  ball,  and  addition  to  hospital. 

Sorfalk  Va. — Bids  will  be  received  until  Si|>t.  17  by 
CoL  F  L.  Denny. _Q.  M..  U.  S.  A..  Washington,  D  C. 
for  constructing  olBcers'  quarters  and  a  stable  at  Navy 
Vard.  Norfolk.  Va. 

Ft  llyer  Ko.— Bids  will  be  received  until  Sept.  16 
by  Capt.  B.  B.  Hver,  Constr.  puartermaster.  Ft.  Myer. 
for  an  addition  to.  the  Cavalry  DriU  Hall,  as  adverUsed 
in  Tbe  Engineering  Record. 

Semtilt,  lf<j»».— The  State  Armory  Comn.  is  reported 
to  be  ready  for  bids  for  erecting  the  armory  on  Western 
Ave.  and  Virginia  St  Kerr  &  Rogers,  Hancock  BIdg., 
arc  tbe  arcbts. 

UUwaake*,  Ifir.— All  bids  opened  on  August  26  by 
tbc  BIdg.  Com..  Auditorium  Bd.  (Alvin  P.  Klelzsch, 
Pres.).  for  furnishing  material  and  erecting  an  auditor, 
ium  at  Stale  and  Cedar  Sts..  have  been  rejected  as  being 
too  high.  Hans  will  be  modi6ed  and  new  bids  received. 
Tbe  appropriation  available  is  $450,000.  Ferry  &  Cas, 
Archts.,  419  Bway..  Milwaukee. 

KimtardU.  0««.— Bids  will  be  received  by  Fred  Gelinas, 
Secy.  Dept.  Pub.  Wka.,  Ottawa,  until  Sept.  18,  for  erect- 
ing a  pttblic  building  at  Kincardie. 

T&Tonto,  0«/.— Bids  will  be  received  until  Sept.  10  by 
II.  F.  McNaugbton,  Secy.  Pub.  Wks.  Dept.,  Toronto,  for 
erecting  Registry  offices  in  Port  Arthur  and  Sault  SU. 
Marie. 

BUSINESS    BUILDINGS, 

SoUt   Arrangfd    Althabetieally   by    Slalet. 

Ckdderilmrg,    /</<i.  -See    "New    Industrial    I'lants." 

Brrwton  Ala. — The  Masonic  Fraternity  of  Bre'wton 
■■  reported  to  have  purchased  a  site  on  Parker  Ave.  for 
Ike  erection  of  a  3-stary  boilding,  at  a  cost  of  $15,000. 

Berkeley.  Co'.— Mrs.  F.  K.  Sbattudc,  it  is  reported, 
bas  accepted  plans  for  a  $250,000  hotel  to  be  erected  in 
Ibis  city. 

'Gramd  Jntulic*.  Colo.— J.  B.  Boyer,  Archt,  Grand 
Innction,  writes  that  the  contract  to  erect  an  KIks 
Temple  (bids  for  which  were  received  Aug.  27).  has 
been  awarded  to  Boyer  &  Hawkins,  of  Grand  Junction, 
at  about  $50,000. 

Colorado  Sfrmfi,  Cola.— li  is  aUted  that  tbe  Modern 
Woodmea  of  America  have  ander  consideration  he  erec. 
lion  of  a  hoDC  in  Colorado  City,  at  a  cost  of  about 
$100,000. 

'BUkon,  lud.—Thc  H.  W.  Gossard  Co.  is  sUted 
to  bare  awarded  a  contract  to  P.  T.  I,oncacher  for  the 
comtruction  of  a  factory  building,  estimated  cost,  $40,000. 

Lafayelle,  InJ.—Tbe  local  Masonic  I-odge  is  reported 
to  be  receivinc  bids  for  tbe  remodeling  and  improve- 
ment of  a  btiuding  for  a  Masonic  Temple  at  an  esti- 
mated coat  of  $18,000. 

Braail,  Ind.—fii&t  tor  the  construction  of  the  I.  O. 
O.  F  Temple  are  Hated  to  have  been  opened  as  fol- 
lows: Henry  M.  Dial,  $24300:  Smith  k  Apple,  $22,708; 
H.  C  Wright,  tsi.yoa;  Cutshall  &  Flagg,  $19,582.  The 
plans   call    tor   a    3-story   brick    building. 

Cretton,  la. — The  Creston  Chautauqua  Asso.  _is  re- 
ported to  have  noder  consideration  the  construction  of 
an  auditorium  in  IfcKinlcy   Park. 
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on  ITniversity  Ave.  and  Snelling  St.;  cost  $35,000;  Bar- 
rett &  Zimmerman,  owners;  Ingmaiin  Bros.,  1930  St. 
.\nthonv  ."^t.,  Contractors.  A  4Story  brick  warehouse 
and  factory  on  lackstm  and  9th  Sts..  to  cost  $.t5.ooo: 
Hart  &  Murphv."  owners;  St.  Paul  BIdg.  Co..  (jerman 
Life  BIdg.  contractor.  Two  brick  and  cement  buililings. 
one  on  John  and  5th  Sis,  and  the  other  on  stli  and 
t)live  St.;  cost,  $20,000;  Newman  &  Hoy,  Chamber  01 
Commerce    BIdg.,   contractors. 

D»l»tk.  Mian.— The  Apex  Realty  Co.  will,  it  is  staled. 
erect  a  3Story  brick  store  and  lodging  house  on  bu- 
iwrior  St.  and  7lh  Ave.  w.  It  will  be  25x130  ft.  long 
and   cost   $16,800. 

if  Lo»%s.  Mo.— The  Wellston  Tornwerein  js, stated  to 
have  purchased  a  site  at  Hodiamont  and  darfield  .^yes.. 
for  the  erection  of  a  $50,000  gymnasium  and  auditorium. 
hong  Branck,  \.  /.—It  is  stated  that  the  Long  Branch 
Lodge,  B.  P.  O.  Elks,  will  soon  receive  bids  for  erect- 
ing a  building  at  Broadway  and  Slocum  PI.,  at  a  cost 
of  $18,000. 

New  York  N.  K.— Plans  have  been  decided  upon  for  a 
7-story  home  for  the  Lotos  Club  to  be  erected  at  no 
W.   57th  St.     Probable  cost.   $500,000.    ,      ^    „    _ 

The  building  occupied  by  Herman  Jacob  S  bons,  at 
427    E.    io2d    St..   is   reported   destroyed   by    lire. 

Plans  are  staled  to  have  been  filed  for  the  following 
buildings:  6-storv  brick  and  stone  store  and  tenement  at 
58  Henry  St.,  tor  James  Shea,  cost  $30,000,  Bernstein 
&  Bernstein,  Arcbts.;  6story  brick  and  stone  loft  build- 
ing at  314  W.  14th  St.,  for  Daggett  &  Kurasdell.  cost 
$35,000.  Arno  Kolbe  &  Gregory.  Archts.:  6-story  brick 
and  stone  loft  building  at  244  W.  42d  St.,  for  Robert 
Miller,  cost  $40,000,  Hedman  &  Schoen.  Archts. ;  6-story 
brick  and  stone  loft  building  at  605  W.  51st  St..  for 
lohn  H.  Maatz.  cost  $60,000.  C.  C.  Nathan.  Archt. ;  3- 
'storv  brick  and  stone  garage  at  ''8  E.  83d  St.  tor 
Stuart  Duncan,  cost  $20,000,  C.  L.  Sefert.  Archt.;  i- 
story  brick  repair  shop  at  Mott  Haven  R.R.  yard,  153d 
St..  for  N.  Y;  C.  &  H.  R.  R.  Co.,  cost  $20,000.  D.  R. 
Collins.    Archt. 

Cincintiali,  O. — Plans  are  reported  being  prepared  by 
Boll  &  Taylor.  First  National  Bank  BIdg.,  for  the  erec- 
tion of  buildings  to  replace  structures  recently  destroyed 
at  Hunter  St.  The  buildings  include  a  4-story  44x109- 
ft.  office  and  warehouse,  a  4-story  67Xi4o-ft.  mill  build- 
ing, a  2-story  5oxioo-ft.  storage  building,  a  brick  kiln 
with  a  capacity  of  40,000  ft.;  probable  cost  of  improve- 
ments,   $100,000. 

•  SprineHfld,  O. — John  D.  Reader,  of  Springfield,  has 
secured  the  contract  to  erect  the  Pennsylvania  R.  R. 
depot    here.     Frank    L.    Packard,    of  Columbus.    Archt. 
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1     for    Uie    conslniction    of    a    stone    veneer    church    on 
cor.    Bway.    and    25th    St.;    probable   cost.    $35,000. 

KanMS  City.  A/o.— Wilder  &  Wight.  Dwight  BIdg., 
arc  stated  to  have  prepared  plans  for  an  edifice  to  be 
crecte<f  at  Itway.  an.V  Hunter  Ave.  for  the  Congregation 
of  (hir   Lady   of   Perpetual   Help,  at  a  cost  of  $150,000. 

CWes  .A.  Smith.' Dwight  UUlg.,  is  the  arch  for  the 
clifiee  to  be  erected  at  812  IVenton  Boulc.  for  the  Grace 
Presbyterian   Church,  at  a  cost  of  $30,000. 

.\cw  York,  N.  y.— Plans  have  been  file.l  for  altera- 
tions to  2-story  brick  and  stone  chapel  at  .30  .Stanton  St. 
for  New  York  Protestant  Episcopal  City  Mission  Society, 
cost  $25,000.  Hoppin  &  Koen,   Archts. 

C;i7(o«  O.— Jos.  G.  Steinkamp  &  .  Bro  ,  Mercantile 
lU.lK..  are  reported  to  have  been  selected  to  prepare 
plans  for  an  aiiartment  to  be  erected  at  Brooklyne  and 
Ludlow   .\ves.    for   Fred   Holz,  at   a   cost   of   $35,000. 

CincinHati.  O.—lt  is  stated  that  Martin  Fisher,  2156 
Central  Ave.,  has  completed  plans  for  a  4Story  apartment 
house  to  be  erected  at  Queen  City  and  Harrison  Ave.  for 
Theo.  Von  Holle. 

Philadelphia,  Pa.— Chas.  L.  Hoffman,  914.  .Walnut  St., 
is  stated  to  have  completed  plans  and  spec.hcations  and 
will  shortly  invite  est  mates  for  the  erection  of  a  new 
ed  fice  for  the  congregation  of  the  Mt.  Carmel  Baptist 
Church.  The  bulding.  which  will  be  erected  at  s8tn 
and    Race    Sts.    at  a    cost   of    about   $20,000. 

I'itlsbure  Pa.— It  is  stated  that  E.  C.  Brainerd  will 
erect  a  dwelling  at  Tennyson  and  Parkman  Aves.,  at  a 
cost    of    $30,000. 

Mitchell  S  D.— Bids  will  be  received  until  Sept.  20 
bv  S  C  Wherry,  Archt..  Mitchell,  for  the  erection  of  a 
Brick  and  stone  ,'church  f"' , 'h<^  ,p"'  ..'"O^gr'jSa""" 
Church  at  Kimball  and  4th  Sts..  Mitchell.  Bids  will 
be  received  for  building  complete;  for  the  foundation 
including  all  doors  and  window  frames  in  stone  walls  and 
joists  and  under  floor  complete;  for  the  heating  and 
plumbing  compelte.  Bidders  for  building  complete  must 
be   able    to    separate   bids  to    conform   with    the    above. 

San  .4ntonio,  Tex.— The  members  of  the  First  Presby- 
terian Church,  it  is  stated,  have  purchased  site  at  D  Ave. 
and  4th  St.  for  the  erection  of  a  $7S.ooo  edifice. 

Milwaukee,  IVis.-A  permit  is  stated  to  have  been  is- 
sued to  the  St.  Augustine  Congregation  for  the  erec- 
tion of  an  edifice  at  Howell  Ave.  and  Homer  St.  at  a 
cost    of    $3S.ooo. 


H'ilkinsburg  Pa.— It  is  stated  that  tne  BanK  01  vvii- 
kinsburg  will  erect  a  building  at  Wood  St.  and  Ross 
,\ve.      R.    L.    Finley,    Pres. 

'Philadelphia,  Po.— Moore  &  Co.,  Inc.,  it  is  stated  have 
secured  a  contract  to  erect  on  5th  and  Ixicust  Sts.  a 
store,  factory  and  warehouse  building  for  the  Locust 
Realty  Co.  The  building  will  be  wholly  of  reinforced 
concrete,  5  stories  and  a  basement  high,  116x189  ft., 
contain  2  tower  fire-escapes  and  1  brick  inclosed  stair- 
way, in  which  will  be  situated  an  electric  passenger  ele- 
vator. There  will  also  be  a  large  electric  freight  ele- 
vator inclosed  in  brick  walls  in   the  center  of  the  build- 

F.  Russell  Stackert,  1421  Chestnut  St.,  is  reported 
to  have  been  granted  a  permit  to  build  a  $40,000  parish 
hall  for  the  Church  of  the  Immaculate  Conception,  at 
810.818  t.  Chelten  Ave.  The  building  will  cover,  an 
area   measuring  70x118   ft.,   and  will  be   2  story. 

Harrison  C.  Rea,  1815  Francis  St.,  is  reported  to  have 
been  awarded  the  contract  for  erecting  a  $100,000  cigar 
manufacturing  building  for  the  Theobald  &  Oppenheimer 
Co.  at  4th  and  Cambridge  Sts.  The  building  will  cover 
an  area  measuring  168x122  ft.  and  will  be  5  stories 
high.  It  will  be  of  fireproof  construction,  with  exterior 
walls  of  brick  and  stone.  The  interior  will  contain  de- 
partments for  manufacturing  cigars,  packing  rooms,  stor- 
age  rooms   and   offices.      Chas.    Balderstone,   Archt. 

Cramp  &  Co.,  Commonwealth  Lldg..  are  stated  to  have 
been  granted  a  permit  to  erect  a  3-story  brick  manufac- 
turing building  for  the  Henrv  H.  Shcip  Mfg.  Co.,  at 
6I11  St.  and  Columbia  Ave.  The  building  will  measure 
120x96  ft.,  and  will  be  of  brick  and  reinforced  concrete 
construction.  The  cost  will  be  $80,000.  Ballinger  & 
Perrot   and  Heacock  Si    Ilokanson   drew    the   plans. 

Minol,  S.  D. — It  is  stated  that  John  Hollinger  will 
erect  a  3-8tory  business  building  on  Main  St.  at  a  cost 
of  $18,000. 

Peler  Trystad.  of  Velva,  is  reported  to  have  been 
awarded  the  contract  for  the  erection  of  the  $40,010 
building   for   Guy   Frank  to   be  used   as  a  postoffice. 

.Memphis,  Tenn. — The  erection  of  an  auditorium  here 
is  reported  contemplated.  Geo.  R.  Dunn  is  said  to  be 
interesied. 

Tacoma,  Wash. — The  Northern  Pacific  Ry.  (A.  R. 
Cook,  Div.  Engr..  Tacoma).  is  reported  to  have  accepted 
plans  for  a  $7^0,000  depot  to  be  erected  in  Tacoma.  The 
train  shed  will  be  1,000  ft  in  length,  and  the  interior 
will  be  fitted  with  passenger  and  freight  elevators. 

Neenah,  Wis. — The  EquiUble  Fraternal  Union,  it  is 
stated,  has  secured  a  site  at  Commercial  St  and  Doty 
Ave.  on  which  it  is  proposed  erecting  a  headquarters 
building  to  cost  $80,000:  the  Wisconsin  Telephone  Co., 
it  is  staled,  will  erect  an  exchange  building  on  the  same 
streets   for  Neenah  and  Menasha,  to  cost  $78,000. 

Green  Bay.  If'ir.— The  Hotel  Beaumont  at  Green  Bay 
is   reported   destroyed  by  fire. 

Milwaukee,  Wij.— Tbe  Northern  Constr.  Co.,  of  Mil- 
waukee, is  reported  to  have  secured  the  contract  for 
erecting  a  5-slory  building  at  Detroit  and  Milwaukee 
St«..  for  Otto  L.  Kuehn,  at  a  cost  of  $75,000. 

Ollawa  OmI.— Plans  arc  stated  to  have  been  approved 
bv  the  iVivernment  for  the  hotel  to  be  erected  on 
Major's  Hill  in  connection  with  the  depot  of  the  firand 
Trunk  Ry.  Co.  (Jos.  Ilobson.  Ch.  Engr.,  Montreal,  Que,). 

CHURCHES  AND   DWELLINGS, 

Notes   Arranged    Alphabetically    by   States. 

Atlanta,  Co.— It  it  sUted  that  J.  T.  Hall,  Jr..  has  de- 
cided to  erect  a  3Story  apartment  house  at  W.  Baker 
and  Spring  SU.,  at  a  cost  of  about  $18,000.  Norman  & 
Falkner.  Archts, 

Indianapolis,  Ind.—U  is  reported  that  the  Bd,  Trus. 
of  Broadway  M.    E.   Church  will  receive  bids  until  Oct. 


'St.  Paul,   Uinm. — Peraula   have  been  issued   for   a   2- 
story  brick  building  for  storca  and  botel,  to  be  erected 

•  Items  marked  thus  givt  Ik*  names  of  parties  awarded  contracts 


SCHOOLS. 

Notes   Arranged    Alphabetically    by    States. 

Bisbee,  Ariz. — It  is  reported  that  $18,000  in  bonds 
have  been  voted  for  the  erection  of  a  school.  Address 
Clk,    Bd.    Educ. 

Hesperus,  Colo. — Bids  will  be  received  by  Col.  C.  F. 
l.arrabec  Acting  Comr.  of  Indian  Affairs,  Washington, 
1)  C  until  Sept.  27,  for  furnishing  material  and  con- 
structing an  office  and  a  school  building,  both  of  bnck, 
with  plumbing,  steam  heat,  and  gas  piping;  a  laundry 
and  an  addition  to  the  boys'  dormitory,  both  of  brick, 
with  plumbing  and  gas  piping;  for  improvements  to  watFr 
system,  moving  hospital  building,  and  resetting  laundry 
machinery  at  l'"t.  Lewis  School,  Hesperus.  For  further 
information  apply  to  John  S.  Spear,  Supt..  i't.  Lewis 
School.  Hesperus. 

Hartford,  Conn.— A  permit  is  stated  to  have  been 
granted  for  two  additions  to  the  La  Salette  College  on 
New  Park  Ave.,  to  cost  $40,000.  Sinnot  Bros,  have 
the  contract  tor  the  building.  The  present  building, 
which  is  in  the  name  of  the  missionaries  of  La  Salette, 
will  have  a  4-stoTy  brick  addition  at  each  end,  35 
x  72  ft.,  with  stone  foundations  and  slate  roofs. 

Washington,  D.  C. — Bids  will  be  received  until  Sept. 
14  by  the  Comrs.  D.  C.  (Henry  L.  West,  Chmn  )  for 
erecting  an  addition  to  the  Petworth  School,  at  Bright- 
wood  Ave.  and  Philadelphia  St..  N.  W.  Plans  and  speci- 
fications may  be  had  upon  a  deposit  of  $10. 

'Moscow.  Idaho. — The  contract  to  erect  an  adminis- 
tration building  at  the  Univ.  of  Idaho  (bids  for  which 
were  received  Aug.  20),  has  been  awarded  to  A.  s. 
Whiteway,  of   Boise,   at   $162,817. 

'Duijuoin  111.-1.  B.  Eaton  &  Son  arc  reported  to  have 
secured  the'  contract  to  erect  a  school  for  colored  chil- 
dren,  to   cost    $12,000. 

"  Ft.  Dodge,  7a.— The  following  are  the  bids  opened 
Aug.  21  by  T.  B.  Butler,  Pres.  School  Bd.,  for  rebuild- 
ing the  Ft.  Dodge  High  School:  J.  R.  Gier,  of  Conrad, 
$39.9'i7;  A.  G.  Bienz,  of  Ft.  Dodge,  $33,763;  Mr.  /it- 
teraf,"  of  Webster  City,  $39,270,  ao'l  Gottlieb  I'rosch- 
lii.ld,   $38,285    (awarded  contract). 

Danville,  A>.— The  Bd.  of  Trus.  of  Central  (jiiiv.,  it 
is  stated,  has  accepted  plans  for  2  buildings  to  be  erected 
at  a  total  cost  of  $100,000. 

lola.  La. — The  citizens  arc  stated  to  have  voted  to 
erect  a   school. 

Salem.  Mn.!.5.— Bids  will  be  received  until  Sept.  10  by 
the  Com.  on  New  High  School  BIdg.  (Thos.  G.  Piniiock, 
Chmn.)  for  special  apparatus  for  a  forced  hot  water  cir- 
culating system  for  new  High  School.  John  E.  Spencer, 
Kngr.,    7    Front    St. 

'Pill.ilield.  Mass. — Foote  &  Jones,  of  Pittsficltl,  have 
secured  the  contract  to  erect  an  8-rooin  school,  at  $40,- 
165. 

Bearerton,  Mich. — The  citizens  are  stated 'to  have  voted 
to   issue   $10,000  bonds    for  erecting   a   school. 

AericullurnI  College,  Mich, —  Bids  will  be  reciiveil  un- 
til Sept.  18  liv  A.  M.  Brown,  Secy.  State  llil.  Agricul- 
ture. .Agricultural  College,  for  erecting  an  agricultural 
building.     E.  A.  Bowd.  Archt,,  Lansing. 

'Red  Wing,  Afinn.— The  Bd.  of  Control  of  the  Train- 
ing School  at  Red  Wing  is  stated  to  have  been  awarded 
the  contract  for  erecting  the  kitchen  at  the  school  to 
Johnson   &  Nelson,  of  Red   Wing,  for  $13,665. 

Hooksett,  N.  K.^Bids  will  be  rceived  until  Sept.  15 
for  erecting  an  academy  building  at  Hooksett.  T.  Edw. 
Sheehan,  Archt.,   Boston,    Mass.      Probable  cost,    $150.1.00. 

'Haddon  Heights,  N.  J. — Lynch  Bros.,  of  Philadelphia, 
Pa.,  are  reported  to  have  secured  the  contract  to  erect 
a  2-stqry  brick  school,  at  about  $16,300. 
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*Newark,  N.  J. — Contracts  for  erecting  new  wing  to 
the  Bclinont  Ave.  School  (hids  opened  Aug.  23)  have 
been  recommended  by  the  .Schoolhouse  Com.  Bd.  Educ. 
awarded  to  the  foMowing:  Walter  E.  Isetts,  [6  .\.  i  ith 
St.,  masonry,  Js  1,605;  W.  G.  Sharwell  &  Co.,  .120  N. 
6th  St.,  carpenter  work,  $15,688;  Hay  Foundry  &  Iron 
Co.,  New  York.  N.  Y.,  iron  work.  $15,300;  Ding  & 
Luescher.  roofing,  $4,988;  Storms  &  Co.,  112  S.  14th 
St.,  heating,  $7,009;  Ralph  H.  Schmidt  Co.,  62  .Ami  St., 
plumbing,  $3,567;  Beaver  Constr.  Co.,  electrical  work, 
$3,178;  Browe  Co.,  16  Clinton  St.,  air-moving  machin- 
ery, $1,484;  G.  L.  Kimmerle,  painting,  $880.  Total, 
$103,699. 

'Ihe  lowest  bids  submitted,  same  time  and  place,  for 
erecting  an  addition  to  the  Bergen  St.  school  are  stated 
to  have  been  as  follows.  Ercdk.  Fatzler  &  Co.,  mason 
work,  $64,500;  Storms  &  Co..  steam  fitting,  $8,637; 
Beaver  Constr.  Co.,  electrical  work,  $820;  Jachnig  & 
Peoples,  plumbing,  $5,597;  G.  L.  Kimmerle,  painting, 
$1,043;  C.  C.  Lieriau's  Sons,  iron  work,  $25,120;  Lucas 
leters  carpenter  work,  $19,625;  E'rowe  Co.,  air-moving 
machinery,  $1,183;  Jos.  Bleeker,  roofing,  $3,000.  Total, 
$129,615.  E.  M.  Waldron  Co.  is  stated  to  have  sub- 
mitted a  bid  on  the  entire  work,  not  including  heating, 
at  $116,929.  ' 

Bids  for  erecting  an  addition  to  Hawthorne  Ave. 
School  (Jeremiah  O'Ronrke  &  Sons,  756  Broad  St., 
Archts.),  It   IS   reported,   will  be   asked  soon. 

Montclair  Heights,  N.  7.— Bids  will  be  received  until 
Sept.  17  (readvertisement),  by  the  Bldg.  Com.  of  the 
New  Jersey  State  Normal  School  at  Montclair  Heights 
(Edw.  Russ,  Chmn.)  at  the  office  of  the  Comr.  of  Char- 
ities and  Correction,  State  House,  Trenton,  for  furnish- 
ing material  and  erecting  a  boiler  house  and  the  instal- 
lation of  a  heating  olant  at  the  Norma  ISchooI  Montclair 
Heights,   as  advertised    in   The  Engineering   Record. 

Bayonne,  N.  /.—Bids  will  be  received  until  Oct.  3 
trcadvertisement).  by  the  Bd.  of  Educ.  (R.  T.  Hewitt. 
Secy.)  for  furnishing  material  and  constructing  School 
No.  9  (except  plumbing,  gas  fitting,  heating  and  ven- 
tilating) A.  C.  Longyear,  Archt.,  126  Liberty  St.,  New 
lork.   N.  Y. 

'Olean,  N.  K.— M.  M.  Holmes,  Clk.  Bd  Educ,  writes 
that  the  contract  to  erect  a  school  in  East  Olean  (bids 
received  Aug.  30)  has  been  awarded  to  L.  E.  Corsett,  of 
Olean,  at  $25,362. 

'Lockporl,  N.  K.— The  contract  for  rebuilding  the 
High  St.  School  is  reported  to  have  been  awarded  to 
John    C.    Fogle   at   $16,553. 

New  York,  N.  Y. — The  following  are  the  bids  opened 
Sept.  3  by  C.  B.  J.  Snyder,  Supt.  School  BIdgs.,  for  in- 
stalling heating  and  ventilating  apparatus  in  new  Public 
School  66.  Boro.  of  Manhattan:  Frank  Dobson  Co.  Inc.. 
319  E.  ^3d  St.,  *76,9i5  (awarded  contract);  James  (iurran 
Mfg.  Co.,  $37,722.  E.  Rutzler  Co.,  $37,328;  Blake  & 
Williams,    $37,994.  ' 

Brooklyn,  N.  Y. — Only  one  bid  was  received  Sent.  3  by 
C.  B.  J.  Snyder.  Supt.  School  Bldgs..  N.  Y.  City,  for 
completing  abandoned  contract  for  ventilating  and  heat- 
ing school  No.  109,  Boro  of  Brooklyn,  and  it  was  re- 
jected. 

Roanoke  Rapids.  N.  C. — Bids  will  be  received  until 
Sent.  76  by  the  Bd.  Trus.  Roanoke  Rapids  Graded  .School 
(W.  C  Edwards,  Chmn.)  for  $10,000  bonds,  issued  for 
the  purpose  of  erecting  a  school. 

'Toledo.  O. — Contracts  for  the  construction  of  a  school 
at  the  Miami  County  Children's  Home  (bids  recfived 
Aug.  26)  are  stated  to  have  been  awarded  by  the  Comrs. 
as  follows:  John  Arnsman,  423  W.  Central  Ave.,  $25,439; 
Robt.  Raitz  &  Co..  plumbing,  $1,675.  Thos.  Kcwiey,  heat- 
ing and  ventilating,  $5,800,  and  A.  Bentley  &  Sons,  elec- 
tric wiring,  $365. 

Pittsburg,  Pa. — Marshman  Edw.  Wadsworth,  M.  A., 
Ph.  D.,  it  is  stated,  has  been  appointed  Dean  of  the 
School  of  Mines  of  the  Western  Univ.  of  Pa.,  and,  it  is 
reported,  will  have  charge  of  the  plans  for  the  new  build- 
inp'  which  is  to  be  erected,  the  Legislature  having  ap- 
propriated   $200,000   for  the   building  and   equipment. 

Philadelphia,  Pa. — Melody  &  Keating,  211  Diamond 
St.,  have  been  granted  a  permit  to  build  a  3-story  stone 
and  brick  parochial  school  building,  65x197  ft.,  at'  56th 
St.  and  Chester  Ave.,  to  cost  $62,000.  Henry  D.  Dagit, 
435    Chestnut    St.,    is   the   archt. 

Seymour  and  Paul  .\.  Davis,  3d,  16  Chestnut  St.,  are 
said  to  be  completing  plans  and  will  shortly  invite  esti- 
mates for  the  erection  of  a  4-story  laboratory  building, 
to  be  erected  for  the  Philadelphia  College  of  Pharmacy, 
on    loth   and  Cherry  Sts. 

Monessen,  Pa. — Press  reports  state  that  the  Secy,  of 
the  School  Bd.,  will  receive  bids  until  Sept.  10  for 
$40,000   school    bond. 

Latta,  S.  C. — Elds  will  be  received  until  Sept.  23  by 
the  School  Bd.  (A.  S.  Manning,  Chmn.)  for  erecting 
a  brick  high  school.  Ernest  V.  Richards,  Archt.,  ben- 
nettsville. 

^  Memphis,  Tenn. — Local  press  reports  state  that  the  L'd. 
Educ.  will  receive  bids  until  Sept.  16  for  erecting  a  12" 
room  school  on  Carr  and  Raleigh  Aves.  Prob.  cost,  $40,- 
000.     AIsup  &  Woods,    .Archts.,  Memph-s. 

Denton,  Tex. — One  of  the  buildings  of  the  North  Texas 
State  Normal    School   is  reported  destroyed   by    fire. 

*Cheney,  Wash. — The  contract  to  erect  the  Normal 
Training  School  (bids  for  which  were  received  Aug.  10) 
is  stated  to  have  been  awarded  to  A.  E.  White,  of 
Seattle,   at   about   $80,000. 

Galesville,  Wis. — Parkinson  &  Dockindorf  are  reported 
to  be  preparing  plans  for  a  nigh  school  to  be  erected 
here,    at   a   cost  of  $25,000. 

Tomahawk .  Wis. — Bids  will  be  received  until  Sept.  17 
by  Jas.  Kelly,  City  Clk..  for  furnishing  material  and 
erecting  a  school.^  Probable  cost,  $40,000.  Henry  Wild- 
hagen,    Archt.,    Ashland. 

Calt,  Ont. — Bids  will  be  received  until  Sept.  1 7  by 
I-'rank  Hogg,  Chmn.  Knox  Church  Bldg.  Com.,  for 
erecting  a  .Sunday  school  in  connection  with  said  church. 
Rids  may  be  submitted  as  a  whole  or  separately  for  the 
masonry,  carpentry,  slate  and  gravel  roofing,  plumbing, 
electric  wiring,  etc.  Smith  &  Gemmell.  Archts.,  37  Bank 
of  Commerce   Bldg.,   Toronto. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Rankin,   Pa. — See   "Sewerage   and   Sewage   Disposal." 

Evansville,  /»u/.— The  Bd.  of  Pub.  Wks.  has  decided 
to  grant  to  the  St.  Louis  GarbaRC  Box  Co.  the  right  to 
erect  a  $40,000  night  soil  reducing  plant  on  the  city 
ground. 


New  York,  N.  Y. — Bids  will  be  received  by  W.  Bensel, 
Comr.  Street  Cleaning,  until  Sept.  11.  for  furnishing  and 
delivering   50    street-sweeping   machines. 

Ardmore,  i'a. — Robley  A.  Warner,  C.  E,,  of  Ardmore, 
Box  708,  Supt.  of  Health  and  Drainage  of  the  Township 
of  Lower  Merion,  has  been  directed  by  the  Bd.  of 
Conirs,  of  that  Township  to  design  a  system  or  plant  for 
tlie  colkction  and  disposal  of  garbage  and  ashes  through 
the  thickly  settled  districts  and  to  make  his  detailed 
rejiort    at  the  Oct.    meeting  of   the    Comn. 

Grafton,  W.  Va. — -The  city  is  reported  to  have  entered 
into  an  agreement  with  Chas.  Stolzenfels  whereby  a 
garbage  crematory  is  to  be  constructed  and  the  garbage 
burned   for   a   period  of    5    years. 

NEW  INDUSTRIAL  PLANTS. 


See  also   "Business  Buildings." 

Childersburg,  Ala. — Bids  will  be  received  until  Sept. 
14  by  I).  I^.  I^ewis,  at  Sycamore,  for  the  Coosa  River 
Spinning  Co.,  for  erecting  a  cotton  mill  and  a  warehouse 
near  Childersburg.  Knox,  Dixon  &  Burr,  Archts.,  Talla- 
dega. 

Athens,  Ga. — -The  Son  Mfg.  Co,  is  erecting  an  exten- 
sive addition  to  its  cotton  mill  and  will  be  in  the  market 
for  cotton  machinery,  shafting,  etc. 

Cordele.  Gd.— The  Reid  Fertilizer  Co.,  it  is  reported, 
has  secured  a  site  on  which  it  is  proposed  erecting  a 
plant  to  cost  about  $100,000. 

*Rock  Island,  ///.—The  Rock  Island  Brewing  Co.,  it  is 
reported,  has  let  the  contract  for  erecting  an  addition  to 
their  building  to  Henry  W.  Hurst,  of  Rock  Island. 
Estimated  cost  of   improvements,   $50,000. 

"It  is  stated  that  the  Truss  Constr.  Co.  has  secured 
the  contract  to  erect  a  3-story  concrete  and  brick  addi- 
tion to  the  plant  of  Barber  &  Colman  in  South  Rockford, 
to  cost  about  $100,000. 

Newport.  Ky. — The  Andrews  Steel  Co.,  it  is  reported, 
will   make    improvements   and    enlarge    the   plant. 

Cave  City,  Ky. — The  American  Onyx  &  Marble  Co., 
has  been  organized,  with  capital  of  $1,000,000,  to  acquire 
and  work  onyx  deposits  situated  near  Cave  City,  Ky. 
The  deposits  extend  over  an  area  of  1,800  acres,  and  the 
investigations  to  this  time  indicate  the  presence  of  most 
extensive  deposits.  It  is  proposed  at  this  time  to  install 
boiler,  engine,  derrick,  small  tools,  etc.  Later  a  mill 
will  be  installed  for  sawing  and  polishing.  Richard  H. 
Phillips,  Security  Bldg.,  .St.  Louis,  Mo.,  is  Consulting 
Eng/. 

Baltimore,  Md. — 'The  Joseph  Schlitz  Brewing  Co.,  ac- 
cording to  reports  has  had  plans  prepared  by  Kirchhoff 
&  Rose,  201  Grand  Ave.,  Milwaukee,  Wis.,  for  3  storage 
plants  which  it  will  erect  as  follows:  At  Baltimore,  Md., 
of  brick  and  steel,  125x155  ft.,  3  stories  high,  and  cost 
approximately  $40,000;  at  Youngstown.  O.,  a  $30,000, 
solid  brick  goxi^s-ft.  building;  and  at  Richmond,  V'a.,  a 
$3n, 000  brick  building,  2   stories  high.   75x176   ft. 

Flint,  Mich.— The  Michigan  Motor  Castings  Co.  is  re- 
ported organized  as  a  branch  of  the  Detroit  Stoker  and 
Foundry  Co.  of  Detroit,  and  will  locate  its  plant  in  this 
city  on  Industrial  Ave.  and  Dayton  St.  Plans  are  now 
being  prepared  for  the  plant.  The  main  building  will  be 
of    white   sandstone   brick,    75x300   ft. 

*Camden,  N.  J, — Ballinger  &  Perrot,  Archts.,  of  Phila- 
delphia, Pa.,  are  reported  to  have  awarded  to  the  J.  S. 
Rogers  Co.,  of  Stanwick,  N.  J.,  the  contract  for  erecting 
a  i-story  92xi74-ft.  and  a  6-story  8oxrT--ft.  building 
for  the  Victor  Talking  Machine  Co.,  at  Front  and  Cooper 
Sts.,  Camden.  Both  buildings  will  have  brick  walls  with 
stone  trimmings.  The  column,  floor  and  roof  construc- 
tion will  be  of  reinforced  concrete  with  slag  roof  cover- 
ing. There  will  be  a  tower  fire-escape  in  each  building, 
and  a  passenger  and   freight  elevator. 

-  Albemarle,  N.  C. — A  second  cotton  mill  is  to  be  erect- 
edfi  according  to  reports,  at  Albemarle  by  the  Eliot  Mfg. 
Co..  to  cost  $eoo,ooo.  and  electricity  will  be  used,  to  be 
furnished  by  the  Whitney  Co.  It  is  stated  that  the  com- 
pany will  use  '''200,000  of  its  surplus  for  the  new  plant, 
and  possibly  a  separate  corporation  will  be  formed  to  own 
and  operate  the  mill. 

Seattle,  IV ash. — The  Northwestern  Electric  Co.  of 
Seattle  recently  incorporated  by  K.  C.  Kilbourne,  Pres., 
and  F.  A.  Ernst,  Secy.,  for  the  manufacture  of  heating 
and  cooking  appliances  by  electricity,  will,  it  is  stated, 
erect  its  factory  in   Seattle. 

Corliss,  Wis. — The  Wisconsin  Engine  Co.,  it  is  re- 
ported, will  erect  a  pattern  shop  and  a  pattern  storage 
shon  at  its  plant  at  Corliss,  after  plans  prepared  by 
Kirchhoff  &  Rose.  20 [  Grand  Ave.,  Milwaukee.  Both 
buildings  will  be  of  concrete  and  brick  and  call  for  an 
expenditure  of  about  $70,000.  The  pattern  shop  will  be 
40x160    ft.    and   the  storage   sho|>    220x140    ft. 

Abbotsford.  Wis. — Fredk.  Weyerharuser,  of  St.  Paul, 
Minn.,  is  reported  interested  in  the  Atwood  Lumber  & 
Mfg.  Co..  which  is  bping  incorporated  in  Wisconsin  for 
the  purpose  of  erecting  a  saw  mill  near.  Abbotsford  and 
also  a  paper  mill  in  connection  with  same. 

Vancouver,  B.  C. — J.  T.  Shadforth,  one  of  the  organ- 
izers of  the  North  Pacific  Iron  &  Steel  Corporation,  is 
reported  to  be  in  Vancouver  preparing  for  the  erection 
of  a  modern   steel  works. 

MISCELLANEOUS. 

Notes    Arranged    Alphabetically    by    States, 

Mob'le.  Ala. — Bids  will  be  received  until  Oct.  1  by 
Maj.  H.  Jervey,  Corps.  Engrs.,  U.  S.  A.,  Mobile,  for 
construction  of  a  woodfn  hull,  stern-wheel,  snag-boat, 
as    advertised     in     The     Engineering     Record. 

Oakland,  Cal. — ^The  Bd.  of  Pub.  Wks.  is  reported  to 
have  recommended  to  City  Council  the  immediate  build- 
ing of  a  concrete  culvert  across  th**  channel  between 
Lake  Merritt  and  the  estuary  at  8th  St.,  and  a  wall  and 
levee  along  the  western  side  of  this  channel,  from  8th 
t(\  1 2 til  St*!.  This  is  preparatory  to  the  dredging  of 
Lake  Merritt.  and  the  establishment  of  a  city  park 
south  of  the  lake. 

Sati  Francisco.  Cal. — Bids  will  be  received  until  Sept. 
2f^  by  Lieut.  Col.  John  F.'iddle,  Corns  Engrs..  U.  S.  A., 
1840  Polk  St.,  San  Francisco,  for  dredging  iij  Petaluma 
Lrt.k. 

Berkeley,  Cal. — Town '  Engr.  McClure  is  reported  to 
have  completed  specifications  for  the  construction  of  9^ 
municipal    wharf. 


IVashington,  D.  t. — Bids  will  be  received  at  the 
Bureau  of  Supplies  and  Accounts,  Navy- Dcpt..  Washing- 
ton, ]).  C.  until  .Sept.  10,  for  furnishing  at  the  navy 
yards  and  naval  stations  the  following  supplies:  Ports- 
mouth, N.  H.:  Sch.  245  Steam  windlass.  Sch.  264— 
Ash,  white  pine,  spruce,  etc.  League  Island,  Pa.:  Sch. 
262  -Sand,  gravel,  oak.  Sch.  263 -Steel  Colts  and  nuts, 
brass  nuts,  iron  nuts,  forges,  screw  and  hydilkulic  jacks, 
drills,  pipe  dies,  reamers,  etc.  Sch.  264— Sheet  »nd  strip 
brass,  sheet  copper,  pig  iron,  etc.  Washington,  D.  C. : 
Sch.  260— Shafting,  etc..  nickel  steel  forgings  and  tubes, 
iron  and  conveyor  pipe,  etc.  Key  West,  Fla. :  Sch.  24.3 — 
Screw-cutting  lathes,  drill  press,  radial  and  sensitive 
drills,  bolt  cutter,  pressure  blower,  bla?t  forge,  black- 
smith's drill,  plate  bending  rolls,  patternmaker's  lathe,  etc. 
New  Orleans.  La.:  Sch.  247 — Yellow  pine  and  white  oak 
boards.  Washington.  D.  C:  Sch.  294—33,333  Ihs.  man- 
ganese bronze,  533.333  lbs.  ingot  copper,  50,000  lbs.  slab 
zinc,  and  50,000  lbs.  pig  tin.  Applications  for  projwsals 
should  designate  the  schedules  desired  by  number.  E.  B. 
Rogers,  Paymaster  (len'I,  U.  S.  N. 

*  Savannah,  Ga. — The  following  are  the  bids  opened 
on  Aug.  23  by  Lieut.  Col.  D.  C.  Kingman,  Corps.  Engrs., 
L'.  S.  A.,  for  dredging  in  Skidaway  Narrows,  (la.,  238,- 
000  cu.  yds.  (price  given  p' r  cu.  yd.);  So"th"rn  Dr'dt;- 
ing  Co.,  Mobile,  Ala.,  25  cts.;  Savannah  Dredging  Co., 
Savannah,  13^  cts.  (recommended  for  acceptance) ;  H. 
"    11.   Giffkin,   Savannah,    14%   cts. 

Great  Lakes,  North  Chicago.  111. — L'ids  will  be  r'ceived 
at  the  Bureau  of  Navigation.  Navy  Dent.  (W.  IL  Brown- 
son.  Chmn.),  Washington,  D.  C-,  until  Sept.  17  for  fur- 
nishing material  and  grading  at  the  naval  training  station. 
Great  Lakes,  North  Chicago,  111. 

Inlianapolis,  Ind. — The  Park  Bd.  is  reported  to  be 
asking  i^.^s  for  extensive  repairs  on  the  Riverside  concrete 
dam.      Estimated   cost,    $10,000.      J.    Clyde    Power.    Supt. 

New  Orleans,  La. — Bids  will  be  received  at  the  office  of 
th^  Mississippi*  River  Comn.,  4th  Dist.,  1539  Louisiana 
Ave.,  New  Orleans,  by  Capt,  J.  F.  Mclndoe,  Corps  Engrs., 
U.  S.  A,,  until"  S-pt.  20.  'for  constructing  the  Burton 
to  Louderbough  levcss,  about  25,000  cu.  yds.,  in  the  Lake 
Borgne   Levee  Dist. 

Boston,  Mass. — Bids  will  be  received  until  Sep.t.  30 
by  Maj.  Edw.  Burr,  Corps.  P^ngrs..  U.  S.  A.,  Boston,  for 
('redging  in  Mystic  River,  Mass.,  as  advertised  in  The 
I*-ngineering   Record. 

Boston,  Mass.—  'Vhc  only  bid  received  and  opened  on 
Aug.  20  by  Maj.  E.  Burr,  Corps.  Engrs.,  U.  S.  A.,  for 
dredging  Weymouth  E'ack  River,  about  28,800  cu.  yds., 
was  submitted  by  Simon  J.  Donovan,  of  East  Boston,  at 
2i  cts,   per  cu.   yd. 

*Duluth.  Minn. — The  Great  Lakes  Dock  &  Dredge  Co. 
is  reported  to  have  secured  the  contract  to  construct, 
the   rubble   mound   breakwater  at  the   Superior  entry. 

Mankato,  Minn. — It  is  stated  that  a  tile  drainage  sys- 
tem consisting  of  15-in.  tiles  and  about  3  miles  long, 
is  to  be  constructed  in  Blue  Earth  Coiintv,  and  is  to 
be  known  as  Ditch  Project  No.  21.  The  County  Engr. 
estimates   the   cost  at   $6,500. 

"Minneapolis,  Minn.— The  Otis  Elevator  Co.,  of  New 
York,  N.  Y.,  is  reported  to  have  secured  the  general  con- 
tract for  installing  5  freight  elevators  in  the  new  Wis- 
consin Central  freight  depot.  They  will  alt  be  equipped 
with   electric  power  and  cost  in  all  about  $21,500. 

Grand  Rapids,  Minn. — Geo.  A.  Ralph,  State  Drainage 
Engr.,  St.  Paul,  is  reported  to  have  announced  that  a 
drainage  ditch  will  be  constructed  connecting  Bowstring 
find  Round  lakes,  Itasca  Countf.  Plans  for  the  work 
have  been  prenared.  Water  from  Bowstring  flows  into 
Hudson  Bay,  and  Round  Lake  drains  into  the  Mississippi 
River.  The  ditch  will  be  6  ft.  deep  and  will  permit  navi- 
gation of  canoes  from  Hudson  Bay  to  the  Gulf  of  Mexico. 

Ashland,  Neb. — E.  Bignell,  Geo.  E.  Ricker  and  Mar- 
tin L.  Shupe  are  reported  appointed  a  committee  of 
three  to  make  a  survey  and  outline  a  drainage  district. 
The  farmers  propose  organizing  a  company  to  construct 
the  district*  the  cost  of  draining  the  bottom  and  dyking 
and    rip-rapping  along  the  Platte  is  estimated   at   $20,000. 

'Asbury  Park.  N.  /.—The  Beach  Cqmrtv  is  reported  to 
have  on  Aug.  28  awarded  contract  for  new  pavilion  at 
7th  Ave.  to  Herbert  Gardner,   for  $20^603. 

Cold   Spring,   N.    J. — Bids   will    be    received    until    Oct. 

1  by  Maj.  C.  A.  F.  Flagler,  Cofps  Engrs.,  D.  S.  A., 
Wilmington,  Del.,  for  construction  of  stone  jetties.  Cold 
Spring  Inlet.  N.  J.,  as  advertised  in  The  Engineering^ 
Record. 

Oyster  Bay,  L.  L — Bids  will  be  rec^ved  until  Sept. 
II  by  W.  Emlen  Roosevelt,  ?-  Wall  St..  N.  Y.  City, 
for  the  construction  of  a  stone  breakwater  into  the  waters 
of  the  Oyster  Bay  Harbor  in  the  easterly  side  thereof 
in    front  of   the  premises  of   W.    Emlen   Roosevelt. 

Skaneateles,   N.    K— State   Supt.  of   Pub.    Wks.   Stevens    ■ 
received  Aug.  28  at  Albany  two  bids  for  constructing  the 
wall    for   the    Skaneateles   feeder   to    the    Erie    Canal.      As 
the    bids    were    not    complete,    it    is    reported,    they    were 
not  considered.      

Nciv  York.  N.  Y. — Bids  will  be  received  by  W.  Bensel. 
Comr.  Street  Cleaning,  until  Sept.  li,  for  furnishing  and 
delivering  lumber. 

Bids  opened  Sept.  2  by  Col.  John  G.-  1>.  Knight. 
Corps  Engrs.,  U.  S.  A.,  New  York,  for  constructing  and 
repairing  dikes  in  Hudson  Rtver,  were  as  follows: 
Bonker  Contr.  Co..  21  State  St.,  New  York,  N.  Y., 
2,000  cu.  yds.  rubble  stone,  $1.54  per  cu.  yd.;  10,000 
cu.  yds.  quarry  spalls,  $t . 50  per  cu.  yd. ;  Wm.  D. 
Fuller,  New  Baltimore,-  N.  Y.,  $1.69  per  cu,  yd.' on  both 
items. 

Reading.  Pa.-'--Bids  will' be  received  until  Sept.  25  by 
the  Bd  of  Pub.  Wks.  at  the  office  ot  the  City  Clk.  for 
constructing  a  subwav  and  appurtenances  under  the  P. 
&  R.  Ry.  tracks  at  Spring  St.,  as  advertised  in  The 
Engineering    Record. 

York,  Pa. — Sec  ''Sewerage  and  Sewage  Disposal." 

Philadelphia,  Prt.^-Bids  will  be  received  until  Sept.  30 
by  Maj.  J.  C.  Sanford.  Corps  Engrs.,  U.  S.  .\..  815 
Witherspoon  Bldg.,  Philadelphia.  Pa.,  for  constructing 
steel  hull  16-in.  pump  dredges  for  Savannah  River,  as 
advertised  in  The  Engineering  Record. 

The  following  are  the  bids  recently  received  by  the 
Superv.     Archt.,     at    Washington,     D.     C,     for    installing 

2  electric  passenger  elevators  in  the  Custom  House  and 
Post  Office  at  Philadelphia:  Otis  Elevator  Co.,  $12,985, 
and  Marine  Engine  &  Machine  Co..  $ii,66o. 

Panoma. — Bios  will  be  received  until  Sept.  28  hy  H.  F. 
Hodges,  Genl.  Purchasing  Officer,   Isthmian  Canal  Coran.^ 


*  lUms  marktd  thus  giv4  th4  names  of  parties  awarded  contracts. 
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WiitiBgliiB.    D.   ex.   for   faraaUBg   (tcel  b*rt««   at  per 
ctmdar  Na.  jty. 

TV  l>nm|»0H  LuKMiiHiit  Wock*.  DaTcnport,  la.,  sob- 
mrtird  tkc  ImtcM  kid  on  Anc-  Jo  for  \i  four-wbrcled 
saddle  tankid  ImmmHix*  for  coiutraction  work  at  Pana- 
ma at  136,996  or  lj7>9S'  •**  op  at  Cokw  rady  {or  opera- 


.  /f.  /. — Tfc*  {onowtng  are  the  bids  for 
4RMaC  entrance  channH  to  Great  Salt  Pond,  Riock 
bland.  K.  I.,  opened  on  Auc-  tt  by  Lirul.  Col.  J.  II. 
Wakid.  Cmp«  of  Entn..  U.  S.  A.,  at  Newport.  K.  I. 
<priee  shrcn  per  en.  nL):  Maritinie  Dredcine  Co.,  New 
\'o«fc.  N.  Y..  J7J4  eta.;  John  A.  Seeley.  New  York. 
N.  V,.  stVi  eta.;  J.  S^Pacfcard  Dredeine  Co.,  Providence. 
R.  I..  jSM  cts..  and  Cbaa.  M.  Cole.  Fall  River.  Mass.,  3a 
eta.     (Alwot  100.000  cu.  yds.  will  be  dredged.) 

Siomi  Ftits.  S.  D.—StaX.  H.  Lea.  State  Engr.,  Pierre, 
S.  IX,  wTttt*  that  surveys  arc  now  being  made  under  di- 
KCtion  of  State  Engineer,  for  the  Comrs.  of  Minnehaha 
Conaty,  to  dclemine  the  feasibility  of  constructing  drain- 


Tti. — ^John  M.  Murch.  Co.  Aud..  writes  that 

pluis  and  estimates  are  now  being  completed 

Gen.   B.   M.    Roberts,  late  of  the   V.    S.    Engrs..  and 

__     jr.  of  the  Concrete  Eng.  Co.,  Park  Row  BIdg., 

New  Yosk,  N.  Y.,  for  the  proposed  Galveston  bridge  and 
canscway;  probable  cost,  $1,500,000. 

EVmstarg.  Ifaxk. — ^Tbe  Co.  Comrs.  it  is  reported 
propaae  ooastnicting  a  dam  on  the  Yakima  River,  where 
the  rrrer  ttwns  west  of  this  city.     The  cost  to  be  about 


Smttritr,  Wis. — The  only  bid  received  and  opened  on 
Anc.17  bv  Maj.  Graham  D.  Fitch,  Corp*.  Engrs.,  U.  S. 
A..  Dalnm.  Minn.,  for  building  rubble  mound  breakwater 
at  Sapiiior  entry,  is  stated  to  have  been  subnntted  by 
the  Great  Lakes  Dredge  &  Dock  Co.  at  $1.60  ftr  ton 
for  rock  deliTcrcd  in  place,  or  $1.25  per  ton  for  rock  de- 
'     ■  the  dock. 


Vamauwtr.  B.  C— It  is  stated  that  bids  will  be  re- 
cehrcd  imtil  SepL  la,  by  F.  Gourdeau.  Deputy  Minister 
of  llarine  and  Fisheries,  Ottawa,  Oat.,  for  furnishing 
and  Jftli»ciiiM|  at  Vancouver,  B.  C,  a  double  cylinder 
tandcni  hnistiitii  engine,  with  4  hoisting  drums  and  2 
winch  beads,  an  upright  steel  tubular  steam  boiler  of  ^0 
h.-p.  iifti'^y  and  a  structural  steel  derrick,  for  the  Brit- 
ish Colwmbia  bnoy  scow.  Bidders  must  furnish  plans  of 
the  heOefS  and  engines  offered.  Bids  for  the  engine, 
boiler,  and  derrick  separately  will  be  received,  or  for  all 
together. 

Breton  Cat*.  N.  S. — Bids  will  be  received  until  Sept. 
iS  ^  Fred  Gslinas.  Secy.  Dept.  Public  Works,  OtUwa, 
Ont.,  it  i%  stated,  for  the  construction  of  an  extension 
to  the  landing  pier  at  Breton  Cove.  N'ictoria  Co..  N.  S. 
E.  G-  Uillidge,  Kesidcnt  Engr.,  Antigonish,  N.   S. 


PROPOSALS  OPEN, 

For  Proposals  see  pages  79,  80,  83,  84  and  86. 

WATER. 
Bids  See  Eng. 

Clene.  Record. 

Scpw    ».     Keaerroir,   etc.   Orange,   N.    J Aug.  24 

Sept.     9.     Water  works  improv.,Stambaugb,  Mich.. Aug.  S4 

Adv.   .^ug.    ^^,   Sep.    7. 

Sep.' let     System  at  poor  farm,  Decorah,  la Aug.  24 

Sep.  10.     Pump,  etc.,  Buffalo,  N.    Y Aug.  31 

Sep.   lo.     Main.    Bryan,    O Sep.     7 

S>ep.  10.     Ptunpa.    Pierce.    Tex Sep.     7 

Sep.  10.     Reservoir.     Delta.     Colo Sep.     7 

Sep.  IS.     Ptant.  MiUen.  Ga.    Aug.  34 

Sep.  I  a.     Pipe,    Cincinnati,     O Sep.     7 

bcfL  t%.     Water  works,    Lawrenceburg,  Tenn Aug.  31 

Adv.    Aug.    31 Aug.  31 

Sep.  14.     Valves  and  gates,  Manila,  P.  I Jot    27 

Adv.   JuL   27. 

Sep.    14.     Tank   and   tower.    Norfolk.    V» Aug.  ly 

Sep.   16.     Pipe.  Ft.  H.   G.  Wright,  N.  Y Aug.  31 

Sep.  17.     Pipe  exten..  Philadelphia,  Pa Aug.  31 

Sep.  so.     Water  works.  Canon  City,   Colo Aug.  31 

Adv.  Ang.  ji. 
Sep.  JO.     Reservoir,    pipe    line,    etc.    Canon    City, 

Colo.     Adv.    Sep.    7 Sep.     7 

Sep.  25.     Dam.  Rome,  N.  Y Sep.     7 

Ad».  Sep.  7. 

Sep.  2$.     Water  wWs..  Highlands,  N.  J Sep.     7 

Sep.  28.     Water   wk«.,    Manassas.  Va Sep.     7 

Sep.  30.    Boiler  and  pump  engine,   Los  Angeles, 

Cal.     Adv.    Aug.    31.    Sep.    7 Aug.  31 

Sep.  JO.     Pipe.  Los  Angeles,  Cal.    Adv.  Aug.  31.. Aug.  31 
Sep.  — ,ta>proT.    Plant.     Phoenix,    Ariz Sep.     7 

■eWERAQE  AND  SEWAGE   DISPOSAL. 

Step.  10.  Chattanooga,   Tenn Aug.  24 

Sep.   lo.  Huntington.    Ind Sep.     7 

5(^  II.  Brooklvn,  N.  Y Ang.  31 

Sep.  II.  New  Orleans,  La JnL      6 

.\dv.  Jul.   6  to  Sep.  7. 

Sep.   11.  Philadelphia.  Pa.  Adv.  Aug.  31,  Sep.    7. Aug.  31 

Sep.  II.  (.leveland.    O Sep.     7 

Sep.  II.  Chicago,    III Sep.     7 

Sep.  II.  Groton.    S.    D Sep.     7 

Sep.  I.S.  I..afce  Hills,  Wis.    Aug.  24 

!!cp.  f6.  Linton,   Ind.    ...Aug.  31 

5>«n.  16.  Winona.  Minn Sep.     7 

Sep.  16.  New     Haven.     Conn Sep.     7 

5(cpi  17.  FUbdelnhia.  Pa Aug.  31 

Sep.  17.  Sooth   Orange,   N.    J Aug.  31 

Adv.    Aug.    31,   Sep.   7. 

."ti.   in.  Portland.    Me Sep.     7 

Sep.  iS.  Brooklyn.    N.    Y Sep.     7 

Sep.   !«.  Oakbnd.    Cal Sep.     7 

Sep.   19.  Togas.   M'.      Adv.   Aug.   31,  Sep.  7....  Aug.  31 

Sep.  19-  Canton.     Miss Sep.     7 

Sep.  2«.  Aurora,    Neb.     Adv.   Sep.    7 Sep.     7 

Sep.  21.  Hamilton.    O Sep.     7 

Sep,  27.  Delaware.    O Sep.     7 

Sep.  JO.  Fairfield,    Cal Ang.  31 

(let.     f.  Billings.    Mont.    Sep.     7 

Oct.     I.  Psdocab.    Ky.    Adv.    Sep.    7 Sep.     7 

Oct.  —  Eaton,  O Aug.    j 

BRIDGES. 

Sep.  to.  Yosenrite,  CsL ....Aug.  34 

Sep.   10.  Marion.     Ind. Sep.     7 

.«»»..   io.  t^aCn'T'     *^.    C Sep.     7 

Sen.  II.  Philadelphia.  Pa.     Adir.  Ang.  31,  Sep.  7.  Aug.  31 

^.  II.  Humble,    Tex.     Sep.     7 
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Sep.  13.  Dunbar.    Pa Aug.  31 

Sep.   13.  LeadWIle,    Colo Aug.  31 

Sep.  13.  Lorain,    O Aug.  31 

Sep.   14.  Qeveland,  O Aug.  24 

Sep,   14.  .Anacostia,  U.   C.     Adv.   Sep.    7 Sep.     7 

Sep.   16.  Adin.  Cal Aug.  24 

Sep.  16.  Vicksburg,    Miss.    ...Atig.31 

Sep.   20.  Cincinnati.    O Sep.     7 

Sep.  20.  Tiffin,   O Aug.  31    . 

Sep.  20.  Greeley,    Colo Aug.  31 

Sep.  23.  Newark,    O Aug.  3> 

Sep.  23.  Day  City.  Mich.     Adv.  Sep.  7 Sep.     7 

Sep.  30.  Santiago.  CTiile    Jul.    13 

^ep.  — .  Caldwell,   Idaho Aug.  31 

Oct.   14.  Los    Angeles,    Cal Sep.     7 

Adv.    Sep.    7. 

Oct,    19.  Canton,  China.    .Xdv.   .\uK.  54  to  Sep.  7..\iiR.  ;4 

PAVING  AND  ROAD  MAKING. 

-Sep.  10.     Oeveland    Heights,   O Aug.  24 

Sep.    10.      South    Bend,    Ind Sep.     7 

Sep.  10.     Columbus.    O '. Sep.     7 

Sep.  10.     Sioux    City,    la Sep.     7 

Sep.   11.      Brooklyn,    N.    Y .Xi'g.   31 

Sep.  II.     Cincinnati  O Aug.  24 

Sep.  II.     Bridgeton.    N.    J Aug.  24 

Sep.    11.      Baltimore,    Md Sep.     7 

Sep.    13.      Palisades    Park,    N.    J Sep.     7 

Sep.   12.     Silverton.    O Aug.  24 

Sep.  12.     Cincinnati,  O Aug.  24 

Sep.  12.     Marietta.    O Aug.  31 

Sep.  13.     Cincinnati,  O Aug.  31 

Sep.  13.     Madison,    Wis.     Aug.  17 

Sep.  1 3.     Des  Moines,  la Aug-  24 

Sep.  14..    Ft.  Moultrie,  S.  C Aug.  24 

Sep.  14.     Peru.   Ind Aug.  31 

Sep.   14.     Oakley,     O Sep.     7 

Sep.    16.     Des    Moines,   la Sep.     7 

Sep.  1 5.     Stnithers,   O Aug.  24 

Sep.  16.     Youngstown,    O Aug.  24 

Sep.  16.     Euclid,    O Aug.  24 

Sep.   16.     St,    Paul,  Minn Aug,  24 

Sep.    1 6,     Winona.     Minn .Sep.      7 

Sep.   17.     l.ogansport,    Ind Sep,     7 

Sep.   1 7.     Hampstead.   N.   H Sep.     7 

Sep.    17.      Billings,    Mont.        .\dv.    Sep.    7 Sep.      7 

Sep.    1 8.      I Jincaster,    Pa Sep.     7 

Sep.   18.     Brooklyn.    N.    Y Sep.     7 

Sep.  18.     Hncinnali.     O Sep.     7 

Sep.    18.     St.    Joseph,    Mich Sep.     7 

Sep.    10.     Cincinnati,    O Sep.     7 

.^ep.  20.     Cincinnati,   O Aug.  31 

Sep.  20.     Rockvllle.  Ind Aur.  31 

Sep.  20.     Cleveland.  O Aug.  31 

Sep.  21.     Cleveland,  O Aug.  31 

^ep,   21,      Hamilton.     (_) Sep,      7 

Sep,  21,     Washington,    D,    C Sep.     7 

Adv,    Sep.   7. 

Sep.  24.     T  ehanon     Ind.    . . .- Aug.  24 

Sep.  24.     Woodcliff   Lake,   N.  J Sep.     7 

Adv.  Sep.  7. 

Sep.  26.     Danville,     III Sep.     7 

Sep.  28.     Manassas.    Va Sep.     7 

Oct     I.  F."illings.   Mont,    (2  props.)     Adv.  Sep.  7 ,  Sep.     7 

Oct.  — .     Selma.    .Ma Sep,     7 

Dec.    13.     Valparaiso,    Ind Sep.     7 

York,    Pa.    Sep,     7 

POWER  PLANTS.  GAS  AND  ELECTRICITY. 

-Sep.     9.  New  York.  N,  Y Aug.  31 

Sep,    10,  (TilcaRo,    III Sep,     7 

Sep,    10,  Washinfrton.   D,  C Sep,     7 

Sep,    1 1 .  Detroit.    Mich Sep.     7 

Sep.  II.  Baltimore.    Md Sep.     7 

Sep.   12.  Millen.  Ga Aug.  24 

Sep.  12.  Ft.  Myer.  Vs     Adv.  Aug.  31,  Sep.  7,,,Auk,  31 

Sep.   12.  Vancouver.    B,     C Sen,     7 

Sep.   13,  lawrenceburg.   Tenn.     Adv.    Aug.    31.. Aug.  31 

Sep.   16.  Milton.    O Atie.  to 

.Sep.   17.  Cnlumbus,  O Auir.  24 

Sep.  17.  Washington,  D.  C.  ..T Aug.  31 

Sep.  17.  Wyandotte.    Mich.     Adv.    Sep.    7..... ..Sep.     7, 

Sen.  20.  Lancaster,  Pa Aug.  31 

Sep.  28.  Manassas.    Va Sep. ,    7 

Sep.  30.  Revelstoke.    B.    C '. Sep.     7 

Sep.  30.  Rochester.   N.  V A"».  3  ? 

Sep.   to.  New   London.   Conn.     Adv,   Sep.   7 .Sep.     7 

Sep.  30.  West    Point.    N,    V Aug.  31 

Adv.    Aug.    Ti.    Sen.   7. 

Oct.     1.  Winnipeg.   Man.    Adv.  Aug.  31,   Sep.  7.  Aug.  31 

Oct.     4.  Jacksonville.  Fla Aug.  31 

BUILDINGS. 

Sep.  10.     Bus.  bidg.,   Elkins,   W.   Vs Aug.  17 

Sep.    10.     PImbg..  etc..  nost  BIdg..  Ft.  Bliss,  Tex.  Aug.  17 

Adv.    Aug.    17   to   Sep.   7. 
Sep.  10.     Lighthouse,    Philadelphia,   Pa Aug.  24 

Adv.  Aug.   24.  31. 

Sep.  10.     Htg.  court  house,  Forsyth,  Ga.... Aug.  24 

Sep.  10.     Htg.  school,  Kenmore.  N.  D Aug.  24 

Sep.  10.     Pub.  bldg.,   Kansas  City,  Mo Aug.  31 

Sep.  10.     Pub.   bldg.,  Whitesboro,  N.    Y Aug.  31 

Sep    to.     Bus.  bide..  Shreveport,  T.a Aug.  31 

Sep.    10.     Pub.    bldm*..    Toronto,    Ont Sep.     7 

Sep.   10.     School.    Salem.    Mass Sep.     7 

Sen.  M.     .Tail.  Eureka,  Cal ,.Aug.    3 

Sep.   Ti.     Dwelling.   Erie,  Pa Aug.  31 

Sep.  II.     School.  North   Braddock.  Pa Aug.  .11 

Sep.   II.     School.    Duffalo,    N.    Y Aug.  31 

Sep.   II.     Pub,    bidgs..    Binghamton,    N.    Y Sep.     7 

Adv.    Sep.  7, 
Sep,  12.     Boilers  in  post  bldg.,  Jefferson  Itarracks, 

Mo.  Aug.  24 

Sep.  12.     Post  hide..   Ft.   Sam  Houston.  Tex Aug.  24 

Sep.   12.     Afwroarbes  »o  P.  O.  bldg..  Rome.  N.  Y.Aug,  31 

Sep.  12.     Pub.  bldg.  Des  Moines.  Ta Aug.  .11 

Sen.   It.     Church.   Park  Rapids.   Minn Aug.  24 

Sep.    13.     Pub,    Bldg..    Kansas    City,    Mo Sep.      7 

Sep.  14.     Pub.    hidg.,    Wssbington.    D.    C Aug.  17 

Sep.   14.     Pub.    bldg.,    Pensacola.    Fla Aug.  17 

Sep.   14.     State  school.   Hudson,   N.   Y Aug.  24 

Adv.   Aug.  24.  31. 
Sep.   14.     AdHition   to  court  house,   Crown  Point. 

Tnd Aug.  31 

Sen.   14.     Pub.  bldgs,.  Cane  May.  N.   J Sep.     7 

Sep.  14.     Reformatory,  etc.  Naimnoch,   N.   Y.... Aug.  31 

Adv.    Aug.    31.    Sep.    7. 

*.^,  14.     Tn*tiis.   pi'«nt..  ChildersHur^    Ala Sen.     7 

I^ep..  14.     School,    Washipgton,    D.    C .Sep.     7 

Sep,   15.     School,  Chapman.  Kan Aug.  31 

^^1%.    1%.      Ottireh.    Owen«ville.     Ind Aug.  24 

s.>f,.    le.     *^'-bo<»I.     Hookset,     N.     H,     Sep.     7 

Sep.   16.     M»rine  Hospital.    Buffalo,   N.   Y Aug.    3 

Adv.  Aug.  3,   10. 


Vol,  .s6,  No.  io. 

Sep.   16.     Marine    hospital,    Pittsburg,   Pa.. Aug.  10 

Sep.     16.     Indus,  plant,  Washington,  D.   C Aug,  24 

Sep.    16.     School.  Memphis,  Tenn Sep.     7 

Sep.   16.     School.    Pullman,    Wash   c"*"  »i 

Sep.  16.     Pub.   bUlR.,  I't.    Mycr,    \a , Sep.     7 

Sep.  16.     Sciloil,   Rranike  Rapids.  N.  C Sep.     7 

Sep.  17.     School.    Gait,    Ont ..Sep.     7 

Sep.  17.  U.    S.    Mint    bldg.    repairs,    San    ' '»"■ 

Cisco,    Cal • i"$' '° 

Sep.   17.     Univ.  bldg..  Lawrence,  Kan Aug.  »4 

.Sep    17      Htg.    school,    Columbus,    O Aug.  31 

Sep.   17.     Bui    bldgs..  Kankakee    111. Aug,  31 

Se?.  17.     Schbol.   Valley   City,   N.    D Aug.  31 

Sep.  J  7.     Pub,    bldg..  Las  Animas,   Colo Aug.  31 

Sep,    17,     Pub,    bldg.s.,    Norfolk.    Va Sep.     7 

Sop.   17.     School.    Tomahawk,    Wis.     ..••.• gep-     7 

Sep.    17.     School,    Montclair    Heights,    N.   J Sep.     7 

Sep     18       School.    '.Xiiricnltural     College.     Mich... Sep.     7 

Sep.   18.     Pub.    Bldg.,    Kincardie.    Ont Sep.     7 

Sep.  18.     Pub.   Bldg.,   Cinsjnnati,   O Sep.     7 

Sea.  19.     Post   office,   Muscatine,    la Aug.  10 

Sep.  20.     School,  Lancaster,   Pa Aug.  31 

Scp.20.      Church.    Mitchell,     S.    ,D...... Sep.      7 

Sep.  21.     Pub.   bldg.,  Portsmouth,  N.   H. ....... .Aug.  3> 

Sep.  23.     Post    office   exten..    Cedar    Rapuls.    la... Aug.  10 

.Sen.   23.      School.    Latta.    S.    C.    ■■■■■■■■ ^cp.      7 

Sep.  24.     Post  office  bldg.,  Hamnton,  0 Aug.  17 

Adv.    Aug.    17   to   24.         .  ,      ^  ^. 

Sep.   24.     Tub.   bldg.,   Danville,  Fa.    Adv.  Sep.    7..  Sep.     7 

Sep.  26.     Court  house,  Muscatine,  la Aug.  24 

Sep.  26.     School.  Riverside.  Cal.  ... . . .  •,•■•■••  •  •  -Aug,  31 

Sep.  26.     New   Industrial  plants,  Riverside,   Cal.. Aug.  31 

Sep.  26.     School,  Brookings,  S.  D Aug.  31 

Sep    26      Puh.     bldg.,     National     Soldiers'     Home. 

Va ^ep.     7 

Sep.   27.      School,    Hesperus,    Colo Sep,      7 

Sep.  30.     Bus.    bldg.     plans,    Harrisburg,     Pa Aug.    3 

Sep.  30.     Post   office,  Selma,  Ala Aug.  24 

Sep.  — .     Hotel.    New    Orleans,    La J"n.  20 

Oct.     I.     Bus,   bldg,,   Decatur,    III Aug.  ,v 

Oct.     I.     Pub,  bldg,,  Eau  Claire,  Wis Aug,  31 

Oct.      I.     Y.   M,    C,    A,.    Indianapolis,   Ind Aug,  31 

Oct,      1,     Plumbg,    pub.    bldg..    Portland,    Me Sc]).      7 

Oct.      1.     Church.    Indianapolis.    Ind ....Sep.      7 

Oct     3.     Court   house  plans.    La   Moure,    N.   D..  Aug.  in 

Oct.     ,1.      School     Bayonne.    N.    J •  •  ■  Sep.     7 

Oct.     '5.     Htg.    Plant   at   N^val   Station,   New   Or- 

leans.     La -. •  •  •  •  •  Sep.? 

Oct.     7.     U.  S.  Post  Office  improv.,  Baltimore,  Md.Aug.  31 

Adv.    Aug.    31.    Sep.    7. 

Oct  15.     Court  house  plans,  De  Pere,  Wis Aug.  17 

Oct.    17.     Pub.    bldg..    Peoria,    111 Sep,     7 

Oct,   21.     Post  office,    Des   Moines,   la Sep.      7 

Adv.    Sep.    7. 

Nov.     5.     Court  house  plans,  Houston,  Tex Aug.  31 

Dec.  — .     Industrial    niants.    Ft.    William,    Ont...Mav  ri 
School,  bldg.  material,  Lawrence,  Kan. Aug.  31 

MISCELLANEOUS. 

Sep.     9.     Emplacements,     etc.,     for     guns,     West 

Point,    N.    Y.     Adv,   Aug.  24  to  Sep.    7..AUK.  24 

Sep.   10.     Ditch  work,   Sibley,   la Jul.    27 

Adv,  Jul.  27  to  Aug.   10. 

Sep.   10.     Exten.   to  b'kwafer,    Clcvelann,   O Aug.  17 

Sep.   10.     Exten.     to     breakwater,     Fairport     Har- 
bor,   O Aug.  17 

Sep.     10.     Dredging,    New   Orleans.   La Aug.  17 

Adv.   Aug.    1 7   to    Sep.    7. 

Sep.   10.     Breakwater,   Bar  Harbor,   Me Aug.  17 

.\(lv.   Aug.    17  to    Sep.   7. 

Sep.  10.     Lumber,  Rock  Island,  111. Aug.  24 

Sep.    10.      Supplies.    Washington.    D.    C Sep.     7 

Sep.    II.     Breakwater,    Oyster    Bay,    N.   Y Sep.      7 

Sep.  II.     Dam,    etc.,    Oncinnati,    O Aug.  17 

Adv.   Aug.    17  to    Sep.    7. 

Sep.   II.     Ditch,   Mason  City,   la Aug.  31 

Sep.    11.     lyvee  wk.,    Bradley.   Ark Aug.   17 

Sep.   11.     Ditch,    Estherville,    la Aug.  24 

Sep.    II,      Lninhcr,    New    York.    N.    Y ; Sep.     7 

Sep.    11.      St    cleaning,    New    York,    N.    Y Sep.     7 

Sep.   12.     Ditch,  Estherville.   la Aug.  24 

Sep.  12.     Ditch,  Ivanhoe,  Minn Aug.  31 

Sep.    12.     PZnpine,    etc.,    Vancouver,    B.    C.  .......  Sep.     7 

Sep.  13.     Garbage   crematory.   Ft.    Benj.  Harrison, 

Ind.     Adv.    Aug.    24    to    Sep.    7 Aug.  24 

Sep.  14.     Dredging.   Ft.  Moultrie,  S.  C Aug.  24 

Sep.  16.     Earth  filling,   Plaquemine,  La Aug.  24 

Sep.  16.     Breakwater,    Stockton,    Cal Aug.  24 

Sep.   16.     Wharf,  Seattle,   Wash Aug.  31 

Sep.  17.     Lumber,  etc..  New  Orleans,  La Aug.  24 

Sep.    17.     Supplies,  Washington,  D.   C ...Aug.  31 

Sep.    17.     (trading,    Ct.     Lakes,    N.    Chicago,    III..  Sep.      7 
Sep.  18.     Dredging,  Washington,  D.   C Aug.  24 

Adv.    Aug.    24   to    Sep.    7. 

Sep.  18.     Steam  shovels,  etc.,   Panama Aug.  24 

Sep.  18.     Concrete  ditch.   Roswell,   N.   M Aug.  31 

Sep.  19.     Dredging,   etc.,   Gardiner.  Me Aug.  24 

Adv.   Aug.   24  to  Sep.   7. 
Sep.  19.     Removal  of  wreck,  Boston,  Mass Aug.  24 

Adv.   Aug.   24  to  Sep.  7. 

Sep.  19.     Removal  of  wreck,  Salisbury,  Mass Aug.  31 

Sep.   20.      l.evce.    New   Orleans,    La Sep.     7 

Sep.  24.     Dredging,  Wheeling,  W,  Va Aug,  31 

Sep.  25.     Steam  shovels,  etc.,  Panama .Aug.  31 

Adv.  Aug,  31, 
Sep.  26.     Wharf,     l-t,    Du     Pont,    Del Aug,  31 

Adv,    Aug,   ,11,   Sep,    7. 

Sep.  26.     Dredging,    San    Francisco,   Cal Sep.     7 

Sep.   28.      Steel    barges,     Panama Sep,      7 

Sep.  30.     Searchlight  outfit  Washington  Barracks, 

D,    r Aug.    .t 

.Sep,   30,      Dredge,    Cincinnati,    O Aug,  31 

Adv.    Aug.    .11,    Sep.    7. 
Sep.  30.     Dredging,    Saugerties.   N.    Y Aug.  31 

.\dv.  Aup.    ti.   Sep.   7. 
Sep.  30.     Dredge,   I'hilaclelphia.  Pa.     Adv.   Sep.   7. Sep.     7 
Sep.   30.     nredginc.     Itoston.     Mass.      Adv,  Sep,  7,  Sep,      7 
Oct.      1.     Snag  boat.   Mobile.    .Ala.     .Adv,    Sep,    7.. .Sep.     7 
Oct.     3.     Jetty  work    Cold   Springs,   N.  J Sep.     7 

Adv.  Sen.   7. 
Oct     5.     Lock    ana    dam.    Franklin,    Ark Ang.  10 

Adv.  Aug,  10  to  31. 
Oct.     5.     Lock   and  dam,   Mobile.    Ala Aug.  10 

Adv.  Aug.   10  to   11,  Sep.  7. 
Oct.      7.      Kxcav..    Detroit,    Mich .Aug.  31 

Adv.    Aug.   31   to  Sen.    7. 
Oct     8.      Dredging,    Detroit,    Mich Aug,   .11 

Adv.    Aug.    11,    Sep.   7. 

Oct.  10.     Canal  wk.,  Peterboro    Ont Aug.  24 

Oct.   15.     Cement,  stone,  etc..   Honolulu,  H.   I....  Aug.  31 

Adv.    Aug     ,TT.    Sep.    7. 
Sep.  25.     Subwav.     Reading,     Pa ,,,,,,. Sep.     7 

Adv.  Sep.  7.  r- 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles  Warren  Hunt,  220  West  57th  St.,  New  York. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary,   Calvin    W.    Rice,    29    West   39th    St.,    New   York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph  W.  Pope,  29   West  39th  St.,  New  York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.   W.  Raymond.  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,   Jr.,    Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,   Washington,    D.    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31     Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary,  W.  M.  Mackay,  113  Beekman  St., 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Clement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  831  Ocean  Ave.,  Brooklyn, 
N.  Y.     Annual  meeting,  Detroit,  Mich.,   Oct.   1-4.    1907- 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary.  S.  F.  Patterson,  Concord, 
N.  H.  Annual  convention,  Milwaukee,  Wis.,  Oct.  15-17, 
1907. 

American  Railway  Engineering  and  Maintenance 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,  Charleston,   S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St.,   New    York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.   O.   Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States.  , 
Secretary,  J.   L.    Lyle,   39    Cortlandt   St.,    New   York. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint,   Chattanooga, 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Leber,  1233  Land  Title 
Building,    Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building,    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Columbus,  O.  Annual  meeting,  Atlantic 
City,  Sept.  30-Oct.  4,   1907. 


PERSONAL    NOTES. 


Mr.  E.  H.  Rondali  has  been  elected  city  surveyor  of 
Fredericksburg,    Va. 

Mr.  J.  A.  Smith  has  been  appointed  general  man- 
ager of  the  Panama  R.  R.,  succeeding  Mr.  W.  G. 
Bierd. 

Mr.  Harry  T.  Poe,  Jr.,  has  resigned  as  assistant  en- 
gineer with  the  American  Pipe  Mfg.  Co.,  to  become 
city   engineer   of  Americus,   Ga. 

Charles  R.  Long,  for  many  years  president  of  the 
Louisville  Water  Co.,  Louisville,  KyU  died  at  his  home 
in   that    city,    Sept.    4,    aged   ^y   years. 

Prof.  D.  W.  Mead  read  a  paper  on  Hydraulic  engi- 
neering at  the  University  of  Wisconsin,  at  the  first  regu- 
lar fall  meeting  of  Western  Society  of  Engineers,  in 
Chicago,    Sept.   4. 

Richard  J.  McGrann,  a  well-known  railroad  contrac- 
tor, died  recently  at  his  home  in  Lancaster,  Pa.,  aged 
70  years.  He  was  a  cousin  of  Bernard  J.  McGrann, 
of  Newark,  N.  J.,  also  a  railroad  contractor,  who  died 
recently. 

Lieut.-Col.  Frederic  V.  Abbott,  Corps  of  Engineers, 
U.  S.  A.,  assistant  to  the  chief  of  engineers,  has  been 
ordered  to  the  Philippine  Islands  for  duty  in  connec- 
tion with  the  construction  of  fortifications  in  Manila 
and   Subig  bays. 

The  tenth  annual  convention  of  the  Central  States 
Water-Works  Association  will  be  held  in  Wheeling,  W. 
Va.,  Sept.  17,  18  and  19.  The  Windsor  Hotel  will  be 
headquarters.  Mr.  Wm.  Allen  Veach,  Newark,  Ohio,  is 
secretary  of  the  association. 


Messrs.  Lockwood,  Greene  &  Co.,  architects  and  en- 
gineers, Boston,  Mass.,  were  the  engineers  for  the 
manufacturing  buildings  recently  built  for  Messrs.  Jas. 
Pyle  &  Sons,  at  Shadyside,  N.  J.,  and  for  the  power 
plant  for  the  same  firm,  described  in  The  Engineering 
Record,  Aug.  31.  Mr.  Chapman  is  engineer  in  charge 
of    the   power    plant. 

Messrs.  J.  G.  Ellendt  and  O.  L.  Griffith  have  severed 
their  connection  with  the  Concrete  Engineering  &  Sup- 
ply Co.,  New  York  City,  and  together  with  Mr.  C.  E. 
Tirrell,  have  organized  the  J.  G.  Ellendt  Co.,  with 
offices  at  I  Madison  Ave.,  New  York.  They  will  en- 
gage in  consulting  engineering  and  contracting  on  re- 
inforced   concrete    work. 

Mr.  Horace  Ropes,  formerly  connected  with  the  Met- 
ropolitan Water  Board  of  Boston  and  the  New  York 
City  Board  of  Water  Supply,  has  been  engaged  by  the 
New  York  State  Water  Supply  Commission  to  assist 
Mr.  John  R.  Freeman,  whose  appointment  as  director 
of  the  engineering  forces  of  Water  Supply  Commission 
was   noted  recently  in   these    columns. 

M.  Jules  Vacherot,  whose  work  as  chief  landscape 
architect  at  the  Paris  Exposition  of  1 900  won  for  him 
the  decoration  of  the  Legion  of  Honor  from  France 
and  decorations  from  several  other  European  countries, 
arrived  in  New  York  recently.  M.  Vacherot,  who  is 
now  in  charge  of  all  the  gardens  of  Paris,  recently 
became  associated  with  a  New  York  firm  of  landscape 
architects  and  engineers.  He  will  spend  two  months 
of  each  year  in  New  York. 

Messrs.  Willis  G.  Tucker,  professor  of  chemistry  and 
toxicology  in  the  Albany  Medical  College;  Olin  H. 
Landreth,  professor  of  engineering  in  Union  College,  and 
James  H.  StoUer,  professor  of  biology  in  Union  Col- 
lege, have  established  the  Albany  Sanitary  Bureau,  Al- 
bany, N.  Y.,  for  the'  purpose  of  conducting  a  practice 
in  sanitary  investigation,  examinations,  inspections  and 
reports.  Special  consideration  will  be  given  such  prob- 
lems as  public  and  private  water  supplies,  stream  pol- 
lution, sewerage  conditions  in  municipalities  and  in- 
stitutions, sanitary  conditions  in  schools,  churches,  ho- 
tels and  other  public  buildings,  and  the  examinations 
of  dairies  and  creameries.  Prof.  Landreth  is  secretary 
of   the   company. 

Mr.  Julian  C.  Smith,  recently  general  superintendent 
of  construction  for  Dodge  &  Day,  engineers  and  con- 
structors, of  Philadelphia,  has  resigned  his  position  with 
that  firm  and'  has  acquired  a  controlling  interest  in  the 
Atlantic  Engineering  &  Construction  Corporation,  of 
Norfolk.  Va.  This  company,  the  name  of  which  will 
be  changed  to  The  Atlantic  Co.,  Inc.,  will  do  a  gen- 
eral engineering  and  contracting  business  throughout 
the  southern  seaboard  States.  The  company  now  has 
on  hand  contracts  for  the  grading  for  the  large  new 
terminal  yards  of  the  Tidewater  Ry.  Co.,  at  Sewell's 
Point,  Va.,  and  for  the  construction  and  equipment  of 
a  hydro-electric   power  plant  at  Boonton,   N.  J. 

A  commission  appointed  by  the  Prussian  Govern- 
ment is  making  a  tour  of  this  country  studying  heavy 
electric  traction  systems  preparatory  to  taking  up  the 
electrification  of  Berlin  steam  suburban  lines,  in- 
cluding the  Stadtbahn,  a  connecting  line  extending 
through  the  city,  and  the  Ringbahn,  a  belt  line  around 
the  city.  The  chairman  of  the  commission  is  Herr 
Geheimer  Baurat  Wittfeld,  of  the  Ministry  of  Rail- 
>*'ays.  Highways  and  Bridges.  Associated  with  Mr. 
Wittfeld  and  accompanying  him  on  the  trip  are:  Dr. 
Ing.  Walter  Reichel,  of  the  Berlin  Polytechnic  Uni- 
versity, and  formerly  chief  engineer  of  the  railway 
department  of  the  Siemens  &  Halske  Co.;  Mr.  Fred- 
erick Jordan,  general  manager  of  the  Felten  Guilleume- 
Lahmeyer  works  of  Frankfurt;  Mr.  Emmerich  Fri- 
schmuth,  engineering  director  of  the  Siemens-Schuckert 
Works,  of  Berlin,  and  Mr.  Phillip  Pforr,  manager  and 
chief  engineer  of  the  railway  department  of  the  Gen- 
eral Electric  Co.,  of  Berlin,  The  commission  has  vis- 
ited the  installations  of  the  New  York  Central,  New 
York,  New  Haven  &  Hartford,  and  Long  Island 
railways;  the  Erie  electrification  at  Rochester,  the 
Boston  subway  and  elevated  systems;  the  works  of 
the  General  Electric  Co.,  at  Schnectady,  and  plants  at 
Niagara  Falls,  Pittsburg,  Indianapolis  and  Fort  Wayne, 
Chicago,  Helena  and  Spokane  are  also  included  in  the 
itinerary.  The  cost  of  the  installation  contemplated  is 
estimated  at  about  $20,000,000. 


BUSINESS   NOTES. 

The  Aberthaw  Construction  Co.  have  closed  a  con- 
tract fur  building  a  concrete-steel  dam  40  ft.  high  and 
about  225  ft.  long  for  The  Barker  Mills,  Auburn,  Me., 
under  license  from  the  Ambursen  Hydraulic  Construe- 
^on  Co  of  Boston.  Mr.  I.  W.  Jones,  of  Milton,  N. 
ii.,   IS   the  engineer   for  the  company. 

Judge  Buffington.  of  the  U.  S.  Circuit  Court  of  Ap- 
peals, has  rendered  a  decision  in  the  suit  of  the  Lid- 
gerwood  Mfg.  Co.,  against  the  Lambert  Hoisting  Engine 
Co.,  holdmg  that  the  latter  has  infringed  the  North 
patent  for  one-quarter  and  three-quarter  speed  cable- 
ways,    owned    by    the    Lidgerwood    company. 

Irn^V"!""''"/  °'^''  ""^  '^^  '^^^S'""^  ^^'dge  and 
iron^Co.,  heretofore  located  at  Little  Rock,  Ark.  has 
been  transferred  to  New  Orleans,  La.  The  office  will 
be  m  charge  of  Mr.  F.  E.  Golian.  who  was  connected 
with  the  engineering  department  of  the  company  for 
s^me    time,    but    has    recently    been    with    the    Atlanta 

The  Bellevue  Pipe  &  Foundry  Co.  during  the  past 
summer  cooled  their  foundry  by  forcing  air  over  pipes 
through  which  cold  water  was  circulated.  The  mold- 
mg  room  was  kept  at  a  good  working  temperature  and 
not  a  single  day  was  lost  on  account  of  the  heaf  The 
coohng  equipment  was  installed  by  the  American  Blower 
*-o.,    Detroit. 

Dodge  &  Day.  engineers  and  contractors,  Philadel- 
ph.a,  have  submitted  a  betterment  report  covering  the 
enfre  factory  of  Fayette  R.  Plumb,  Inc.,  of  Frankford, 
Pa.,  and  are  now  engaged  in  making  extensive  altera- 
tions to  the  forge  shops.  When  this  work  is  finished 
other  departments  w.ll  be  taken  up  and  ultimately  the 
entire    plant    will    be    remodelled. 

The.  Pacific  Coast  headquarters  of  the  Standard 
Underground  Cable  Co.,  which  have  been  at  Oakland 
since  the  earthquake,  are  now  permanently  loaded  at 
511-S14  Shreve  Building,  San  Francisco,  Cal.,  the  office 
continuing  in  charge  of  Mr.  A.  B.  Saurman  as  Pacific 
Coast  manager.  The  new  Oakland  factory  of  the  com- 
pany IS  about  four  times  the  size  of  the  one  destroyed 
by  fire  after  the  earthquake,  is  fireproof  and  equipped 
with  the  latest  machinery.  A  warehouse  for  the  pro- 
ducts of  the  company's  eastern  factories  is  maintained 
at  Oakland. 

On  Aug.  22  the  new  Hunt  St.  factory  of  the  D  T 
Williams  Valve  Co.,  Cincinnati,  was  completely  de- 
stroyed by  fire,  and  all  of  the  tools  and  machinery 
of  the  lubricating  department,  the  only  department  which 
had  been  moved  to  the  new  building,  were  lost.  The 
patterns,  however,  were  still  ki  "the  Broadway  plant. 
A  new  lubricating  department  is  now  being  installed 
on  East  8th  St.,  and  castings  and  tools  are  being  manu- 
factured as  quickly  asi  possible,  so  that  deliveries  of 
lubricating  devices  can  be  made  about  Oct.  15.  None 
of    the    other   departments    were    injured. 

A  mechanical  stoker  of  unusual  design  has  recently 
been  brought  out  by  the  Sarco  Fuel  Saving  &  Engi- 
neering Co.  A  reciprocating  ram  delivers  a  definite 
amount  of  coal  in  front  of  a  pendulous  shovel,  the 
edge  of  which  swings  near  the  bottom  of  a  pan.  The 
shovel  is  drawn  back  mechanically  against'  a  strong 
helical  spring  until  released,  when  it  is  pushed  for- 
ward by  the  spring  and  shoves  the  coal  forward  on 
the  grate.  The  force  of  this  push  is  varied  automati- 
cally at  each  swing  of  the  shovel  in  order  to  distri- 
bute the  fuel  properly.  One  shovel  will  stoke  a  furnace 
width  of  about  3  ft.  These  stokers  are  now  in  use  at 
several   paper  mills. 

The  July  business  of  the  Westinghouse  Electric  & 
Mfg.  Co.  was  considerably  above  the  average,  the  rail- 
way department  alone  showing  orders  of  approximately 
$2,500,000.  Among  these  was  one  from  the  Brooklyn 
Rapid  Transit  Co.  for  400  electric  railway  motors,  200 
of  which,  of  200  h.-p.  each,  are  for  the'  elevated  rail- 
road cars,  while  the  balance  of  60  h.-p.  each,  are  for 
surface  cars.  The  Westinghouse  multiple  unit  control 
will  be  used  with  the  elevated  car  equipment.  Another 
large  order,  for  the  electrical  apparatus  for  24  sub- 
stations, consisting  of  static  and  rotary  transformers, 
and  switch-boards,  was  received  from  the  Schoepf  in- 
terests, of  Cincinnati,  which  operate  extensive  urban* 
and  interurban  electric  railways  in  Ohio  and  southern 
Indiana. 
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THE   REniAINS    OF   THE    SOUTH  ANCHOR  ARM. 
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THE    FALLEN     ANCHOR     BENT. 


VIEW    LOOKING     NORTH. 


THE   WRECKAGE    OF    THE    MAIN    PIER    FROM   THE    EAST, 


THE    FALLEN    ANCHOR    ARM,    QUEBEC    BRIDGE,      SEEN     FROM    THE    EAST. 
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OF    SPCCIAL    INTCREtT    TO 

CONTRACTORS.  BUILDERS,  ENGINEERS 

AND  MANUFACTURERS 

IMCINCEItINC   AMD    BUILDING  SUPPLIES 

WATER. 
Nhu  Arramgti  AlfhtttHcaHy  by  SlmHt. 

Ala. — Bids  will  be  ncciTcd  hj  Capt.  Louis 

>.ooo* 


Ft.  tfrtm.  Al*. — Bids  will  be  nceiTCd  br  Capt.  Lo 
F.  Crt>iii.  Jr..  Box  60s.  Mobile.  Ala.,  until   Sept. 
fer  tke  coastractioB  at  Ft.   Morsan,  .\U.,  of  a   150,0 
gaL    task    awl  trestle   and    for   pumping    plant,    ice   ma- 
oiae  and  com  Morate. 

Vmm  Bmm,  Art. — J.  E.  Power  and  other*,  accord- 
ing to  reports^  have  porcbaied  the  plant  of  the  Van 
~  Water  Co.  and  will  improve   the  same. 


Cat. — Tbe  Bd.  Pub.  >\la.  is  suted  to  have 
rcaolntioa  to  petition  the  City  Council  to 
•■ilc  wilk  San  Francisco  in  tryinc  to  secure  a  water 
■apply  for  OsUaad  fron  tbc  Sierra   Nexada  Mountains. 

Lt  Aueries.  Cal. — Bids  will  be  received  bjr  tbe  Bd. 
Pnh.  Wks.  Oct.  7  (W.  R.  Onnsby,  .Acting  Pur.  Agt.)  for 
coBCBl-ankiBC  machinery  for  the  Los  Angeles  Aqueduct, 
as  per  specification  No.  6. 

HtUkiits.  Cola.—Tht  Alta  Vista  Reser>-oir  Co.  (C.  A. 
Fowler.  Prcs.)  contemplates  work  costing  about  tis.ooo. 
Tbe  work  win  be  done  by  day  labor,  the  bulk  of  the  work 
by  hydraulic  power.  Length  of  dam  1,000  ft.  outlet  pipe, 
ij-in.  cement.  Capacity  45,000,000  ft.  Fred.  G.  Hotch- 
kiss,  Engr..  Hotchldss. 

P—mia.  Cole. — Tbc  ML  Lambom  Caiul  &  Reservoir 
Co.  tosmaiplates  building  7  miles  of  canal  this  fall  and  a 
itstfsotr  and  6  miles  of  canal  in  1908.  Probable  cost. 
S7S.oeoL     E.   P.   Martin,  Paonia,    Engr.;  C.    C.   Hawkins, 

WUmtimtlom,  Dtl. — Bids  will  be  received  Sept.  30  by 
tbe  Water  DepL  for  the  construction  of  covered  slow 
sand  filters,  ctmsisting  of  6  beds  and  a  covered  filtered 
water  reservoir  with  a  capacity  of  10,000,000  gals.,  to- 
gctlwr  sritb  appuite nances,  as  advertised  in  The  Engi. 
•ecring  Record.     Tbeo.   A.   Leisen,   Ch.    Engr. 

Fl.  Du  Paut,  Dtl. — Bids  will  be  received  until  Oct.  10 
by  Capt.  J.  L.  Knowlton.  Constr.  Q.  M..  Ft.  Du  Pont, 
Delaware  City,  DeL,  for  remodeling  the  sewer  and  water 
STStcms  and  constructing  a  ijo.ooo-^l.  tank  at  Ft.  Du 
Pont,  as  advertised  in  The  Engineering  Record. 

Colmmimt,  Co. — It  is  reported  that  an  agreement  has 
heesi  reached  between  the  Hudson  Eng.  &  Contr.  Co., 
of  New  York.  N.  Y..  whereby  tbe  company  agrees  to 
aopply  the  city  with  5,000,000  gals,  artesian  water 
iHj  for  a  period  of  so  jrears. 

Jaduou,  Go. — The  Council  is  said  to  be  considerinK 
the  Iwiiiiig  of  $10,000  bonds  to  extend  the  water  system. 

Cttoota  Sprints,  Ca. — Bids  will  be  received  until 
Sept  »i  by  Capt.  E.  D.  Anderson,  Q.  M..  U.  S.  A.. 
Fu  Oglethorpe,  for  a  deep  well  and  water  system  at 
the    Goremment    urget    range,    Catoosa    Springs. 

AlUmla,  Co. — Bids  will  be  recdved  until  Oct  13  (read- 
vertiseawnt).  by  the  Bd.  of  Water  Comrs.  (Park  Wood- 
wud.  Gen.  Mgr.>.  for  furnishing  and  erecting  complete 
a  sectional  washing  pressure  filter  plant,  to  consist  of 
8  mitt,  ca  tmit  8  ft.  in  diam.  and  20  ft  long,  as  ad- 
Tertised   in 'The  Engineering  Record. 

Ltmitlon,  Idaho.— U  is_proposed  to  lay  water  mains 
taidcr  the  tapervision  of  W.  A.  Smith.  Supt.,  at  a  cost 
ot  $57,300.  An  election  is  to  be  held  Sept  »i  to  vote 
on  tus  question.     John  E.  Nickerson,  Compt. 

Lindiay,  /■<*.  r*r.— It  is  reported  that  $15,000  bonds 
hare  been  voted  for  a  water  supply. 

TuUa  InJ.  Trr. — The  Cotjncil  is  reported  to  be  con- 
tcapbti'ng  toe  pnrchase  oi  tbe  plant  of  the  water  works 


IndioKola  la. — ^The  citizens,  it  is  sUted,  have  voted  in 
favor  of  the  city  purchasing  the  plant  of  tbe  company 
operating  in  this  aty. 

DtM    iloimfS,    /«.— The    Des    Moines    Water    Co.    have 
surveys   and   collecting   dau   for    proposed 


CsmsgtM  Ky.— The  Com.  on  Wafer  Wks.  of  the  Bd. 
of  Water  wks.  Comrs.  is  said  to  be  contemplating  the 
porchasc  of  tbe  Kenton  Wster  Co.'s  mains  in  Madison 
Ave. 

Bamger.  Ut.—The  following  are  the  detailed  bids  re- 
ceived Sept  4  for  constructing  coagulating  basin  and 
head  bonse  (Geo.  W.  Fuller.  Engr.,  170  Bway..  N.  Y. 
City):  («)  y..  N.  Taylor.  $46,195.  W  0«"  '?'««'  Co., 
$47,7M,  (e)  P.  B.  EDtins  Co..  »49.5ii:  Earth  excav., 
<.aee  ca.  yd.,  a  so  cts.,  t  50  eu..  c  SS.ets.;  rock  excsv., 
se  CO,  yo..  o  $3,  b  $4.  c  $5;  earth  embk.  and  fill.,  4.70« 
ca.  yd..  •  40  cts.,  b  30  cU.,  c  30  cts.;  top  soil  and  seed- 
i^  15.000  so.  ft,  a  4  cts..  J.  I  ct,  c  6  cU.;  road  and 
nBnraya,  60  ca.  yd.,  o  $|,  b  s.50.  e  $2.50;  concrete, 
das*  A.  170  ca.  yd.,  o  $9,  b  $15.  e  $13:  concrete, 
Chsa  B,  s,i«o  en.  yd.,  a  »8,  b  $9a5.  c  $10.  steel  rods, 
(•^ooo  lbs.,  a  I.S5  cts..  b  4.9  cts..  c  rs  cts.;  head  house 
■ ■ hiaap  sum,   a  tsAoo,  '•  $5,037,   «  $5.»55; 


^ , B  sum,   a  »5,aoo,  "  vs.uj?,   '   ♦s,»s», 

fisttih.  Bghttnc  and  beating,  lump  sum,  a  $950,  b  $1,000, 
c  t>>o;  sdrdcantag  screens  and  appurtenances,  lump 
■OIB.  a  tsjoo,  b  $t,400,  c  $1,970:  c.  L  pipe,  specisls  snd 
valves,  lamp  som.  a  $4,7So.  b  $5.S40,  c  $S.«4o:  sewers, 
)aa»  som,  s  $1,100,  b  $737.  c  $739;  brick  manholes,  lump 
m^—^  0  $400,  b  $S7S.  '  1^5 :  manhole  covers  and  drains 
tor  eat.  bioln.  taoDp  soa,  a  $300,  b  $200,  e  $400;  coagu- 
taot  devkca.  hnnp  som.  a  $>,soo,  b  $1,800,  r  $1,587: 
piaaMof  and  ■Bill  pipinc,  lump  sum,  a  $1,400,  b  $1,350, 
c  $i,a3S- 

Berlim.  JTrf.— See  "Power  Plants.  Gas  and  Electricity." 

*Grotu  Poinit  Formt,  Uich. — J.  G.  Armstrong,  Ok., 
writes  that  tbe  contract  to  lay  i^i  miles  of  water  pipe 
Grids  opesied  Aug.  3t)  has  been  awarded  to  Comehus 
Crooin.  of  Groase  Pointe. 

•HtWtag,  Afins.— The  VitUse  Coondl  is  ststed  to  have 
secepted  the  bid  of  the  Preseott  Steam  Pump  Co.,  of 
MOwankee,  Wis.,  to  famish  •  steam  poap  at  $7,500; 
two  other  bids  were  reeetved,  one  from  the  Worthington 
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Steam  Pump  Co.,  at  $9,300,  and  the  other  from  the 
Fairbanks   Morse  Co.,  at  $6,791. 

Kijmsaj  City,  Uo. — D.  E.  Cornell,  Mavor  of  the  West 
Side,  is  said  to  be  considering  the  calling  of  an  elec- 
tion to  vote  on  the  issuing  of  bonds  to  construct  a 
new   water  plant. 

Ft.  Ktogh,  Mont.—Z.  C.  Bebb,  a  government  irrigation 
expert,  is  reported  to  have  examined  the  portion  of  the 
Ft.  Keogh  reservation  which  comers  on  the  Tongue  and 
Yellowstone  Rivers,  ascertaining  the  area  that  could  be 
irrigated  and  the  required  elevation  of  the  head  gate  of 
a  diich  which  would  irrigate  the  flat.  Between  7,000  and 
10,000  acres  were  found  to  be  within  the  domain  of  such 
a  ditch  and  an  elevation  of  8  feet  above  the  bank  of  the 
Yellowstone,  at  a  point  5  miles  west  of  the  post,  where 
the  bluffs  border  the  river,  would  be  sufficient  to  gtve  the 
necessary   fall. 

'Sanders.  Mont.— J.  R.  Thompson,  Secy.  Sanders  Co- 
operative Ditch  Co.,  writes  that  the  contract  to  construct 
an  irrigation  ditch  (bids  for  which  were  received  Aug. 
1)  has  been  awarded  to  J.  C.  Lyndes,  of  Sanders,  at 
rom  15  to  35  cts.  per  cu.  yd.,  as  per  classification;  in 
all  about  $32,000. 

Billings,  Mont.—Thf  purchasing  of  the  plant  of  the 
Billings  Water  Co.  by  the  city  is  being  agitated. 

•Bradshaw,  Keb.—C.  B.  Palmer,  Jr.,  Village  Clk.,  writes 
that  the  contract  to  construct  water  works  (bids  opened 
.\ug.  30)  has  been  awarded  to  the  Drake-Williams  Mount 
Co.  and  Crane  Co.,  of  Omaha,  Neb. 

Fre»ioti«,  ATeb.— See  "Power  Plants,  Gas  and  Electric- 
ity." 

Harrison.  N.  /.—Bids  will  be  received  until  Oct.  i 
by  the  Water  Com.  of  Common  Council  for  furnish- 
ing material  and  laying  a  water  main  in  a  portion  of 
Franklin    Ave.      B.    P.    Walsh,    Town    Clk. 

Brh-idfre.  N.  /.—Jos.  M.  Rosebcrry,  Pres.  of  the  Buck- 
horn  Springs  Water  Co..  writes  that  as  soon  as  specifica. 
tions  are  prepared  bids  for  construction  of  water  works 
will  be  asked.  About  $40,000  will  be  spent.  S.  W. 
Salmon,  of  Mount  Olive,  N.  J.,  is  the  engineer. 

Summit.  N.  /. — Bids  will  be  received  until  Sept.  25  by 
the  Pres.  Ed.  Trus.,  for  drilling  a  deep  well  to  the  depth 
of  about  1,600  ft.     Jas.  Johnstone,  Village  Ok. 

'Gloucester,  N.  J. — The  contract  to  furnish  a  3,000.000- 
gal.  pump  for  the  water  works,  it  is  reported,  has  been 
awarded  to  the  D'Olier  Eng.  Co.,  of  Philadelphia,  Pa., 
at  $3,495- 

Camden.  N.  /.—In  the  report  to  thp  City  Council  bv 
experts  Wm.  H.  Boardman,  J.  M.  Whitham  and  J.  W. 
Ledoux  on  the  increasing  of  the  water  supply,  it  is 
recommended  that  efficient  strainers  be  used  at  the  ar- 
tesian wells  at  Delair  that  will  increase  the  present  out- 
put of  14,562,000  gals,  to  17,000,000  daily,  the  metering 
of  the  entire  city,  and  that  the  average  daily  use  for 
each  person  be  reduced  to  125  gals.  The  erection  of 
storage  tanks  on  the  hill  at  Bethel,  near  Delair.  so  that 
in  the  middle  of  the  day  there  will  be  ample  pressure 
throughout  the  city.  These  reservoirs,  it  is  estimated, 
will  cost  $150,000.  As  to  the  future  supply  it  is  stated 
that  the  purchase  of  property  adjoining  the  present  plant 
will  provide  sufficient  water  to  supply  all  demands  of 
the  city  until  i9'o.  This  new  plant,  it  is  stated,  will 
cost  about  $200,000  and  will  increase  the  output  to  22,- 
000.000  gals,   daily. 

A  resolution  has  been  passed  by  the  City  Council  author- 
izing the  city  to  borrow  $3,500  to  pajr  additional  expenses 
of  lowering  the  city  water  main  in  Cooper  Creek  at 
.State  St 

5ontfl  Rosa,  N.  Af.— W.  S.  Shields,  of  Chicago,  111.,  is 
ret>orted  to  have  estimated  the  supply  of  water  that  can 
be  taken  from  the  canon  3  miles  east  of  Santa  Rosa  at 
between  600,000  and  1.000,000  gals,  daily.  A  well  600 
ft.  Ion"  reaching  from  one  side  of  Los  Tanos  canon 
to  the  other  is  contemplated.  The  water  is  to  be  brought 
into  the  city  gravitation.  Local  business  men  are  said 
to  be  interested  in  the  project,  and  it  is  stated  that 
about   $25,000   capital    is   to    be    subscribed. 

Sev  York,  N.  Y. — The  following  are  the  bids  received 
Aug.  29  by  the  Park  Comrs.  of  N'ew  York  City,  for  fur- 
nishing, delivering  and  laying  c.  i.  water  pipe  and  ap- 
purtenances in  the  Harlem  River  Driveway  between  155th 
and  177th  Sts.:  Atlanta  Contr.  Co..  $21,810;  Thos.  Crim- 
mins  Contr.  Co.,  $32,195;  Wm.  H.  Masterson,  $19,777; 
The  Wilton  Constr.  Co.,  $23,125.  The  detailed  bid  of 
Wm.  H.  Masterson,  the  lowest  bidder,  on  some  of  the 
items  is  as  follows:  105  tons  straight  6-in,  c.  i.  pipe  fur- 
nished, $38;  Syi  tons  6-in.  c.  i.  branches  and  special 
castings  furnished,  $100:  6,100  lin.  ft.  6-in.  c.  I.  pipe 
laid,  $2:  750  lin.  ft.  2-in.  wrought  iron  pipe  furnished 
and   laid,  $>;  etc 

Albany,  N.  Y. — John  R.  Freeman,  of  Providence,  R. 
I.,  is  reported  in  charge  of  a  force  of  engineers  who 
are  working  in  Sacandaga  Valley  to  secure  data  con- 
cerning the  State's  water  power  resources  in  accord- 
ance with  the  Fuller  Act.  Mr.  Freeman  is  to  make  a 
report  to  the  I.egislature  by   Feb.    i,   1908. 

Niagara  Falls,  N.  Y. — The  construction  of  a  new 
water  system  is  being  agitated.  Three-fourths  of  the 
•••xpavers  are  said  to  be  in  favor  of  Mayor  A.  C. 
Douglass*  plan  which  involves  an  expenditure  of  about 
$525,000,  and  is  to  take  water  from  the  Canadian 
channel  about  half  wav  between  Navy  and  Buckhorn 
islands  in  the  Niagara  River. 

'Casenovia,  N.  K.— Geo.  W.  Salisbury,  Pres.  Water 
Bd.,  writes  that  no  award  was  made  Sept.  4  for  fur- 
nishing and  laying  5.433  ft.  4-i'>.  c-  i-  P'pe-  The  city 
will  probably  buy  the  material  and  let  contract  for 
labor. 

Brooklyn,  N.  Y. — Bids  were  opened  on  Aug.  28  at  the 
office  of  the  Comr,  of  Water  Suppljr,  Gas  and  F.lectricity, 
N.  Y.  City,  for  furnishing,  delivering  and  laying  water 
mains  and  removing  existing  water  mains  in  Bedford, 
Clinton,  Greenpoint,  Harrison.  Johnson,  Manhattan, 
Meserole  and  Na.ssau  Aves. ;  in  Humboldt,  Krap,  Lorimer, 
Meserole,  Oakland,  Provost.  Scholes,  Watcrhury  and 
White  Sts.,  and  in  Delmonico  PI.,  Boro.  of  Brooklyn, 
and  the  lowest  bid  received  was  submitted  by  J.  H. 
Holmes.  87  Nassau  St.,  N.  Y.  City  at  a  total  of  $317,817. 
The  following  is  his  detail  bid  of  some  of  the  principal 
items  required:  3.560  tons  straight  pipe,  $37-So;  360 
tons  specials.  $75:  350  tons  gate  valve  boxes,  $54;  75 
lin.  ft.  30-in.  pipe  to  lay,  including  excav.,  $3;  25  lin. 
ft.   24-in.  pipe  to  lay,   Including  excav.,   $2.50;   6,700  lin. 
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ft  2oin.,  $1;  40,200  lin.  ft.  i6-in.,  90  cts.;  7,400  lin.  ft. 
i2-in.,  73  cts.;  5,600  lin.  ft,  B-in.,  72  cts.;  2,800  lin.  ft 
6-in.,  35  cts.;  350  sq.  yds.  Belgian  block  pavt.,  30  cts.; 
6,200  sij.  yds.  granite  block  pavt.,  ,10  cts.;  6,500  sq.  yds. 
granite  block,  concrete  found.,  $1.60;  1,000  sq.  yds. 
cobble  pavt.,  20  cts.;  7,500  sq.  yds.  asphalt,  $1.90;  300  sq. 
yds.  asphalt  block,  $1.90;  450  sq.  yds.  bnck  pavt,  $1.60; 
150  sq  yds.  Medina  sand  stone,  $1.20;  1,500  sq.  ft.  flag, 
10  cts.;  500  sq.  ft.  cement  sidewalk,  20  cts.;  50  cu.  yds. 
brick  masry.,  $15;  50  cu.  yds.  concrete,  $10;  10  M  ft. 
lumber,  i  ct;  s,ooo  lbs.  steel  I-beams,  3  cts.;  1,000  cu. 
yd.  extra  excav.,  $1.50;  100  cu.  yds.  rock  excav.,  $2.50; 
a  i6in.  connections  3oin.  pipe,  $450;  i  12-in.  connec- 
tion 30-in.  pipe.  $300;  1,000  H-in.  houje  connections, 
$1.50;  100  >4-in.  house  connections,  $1.75;  100  ^-in. 
house  connections,  $2;  50  i-in.  house  connections,  $,?; 
25  2-in.  house  connections,  $7;  100  hydrants  removed, 
$10;  50,000  lin.  ft.  6-in.  pipe  removed,  i  ct.  Totals  of 
other  bids:  Shawmut  Constr.  Co.,  301  S.  3d  St.  Brook- 
lyn. $322,567,  and  Hanover  Constr.  Co.,  21  Park  Row, 
$336,365. 

The  Kings  Dept.  of  Parks  is  reported  to  have  awarded 
to  Barton  &  McHarg.  of  New  York  City,  N.  Y.,  the 
contract  to  construct  a  water  system  to  supply  the 
club  house  and  nursery  for  Forest  Park.  Probable  cost, 
$15,000. 

Ft.  Caswell,  N.  C. — Bids  will  t>e  received  until  Oct.  9 
by  L.  Cravens,  Quarter  Master,  Ft.  Caswell,  for  building 
pump  house,  ice  plant  and  cold  storage  here,  as  advertised 
in  The  Engineering  Record. 

Kings  Mountain,  N.  C. — See  "Power  Plants,  Gas  and 
Electricity. 

Charlotte,  ^.  C. — Bids  will  be  received  until  Sept.  19 
by  the  Bd.  of  Water  Comrs.  (Patk.  H.  Williams,  Supt.). 
for  furnishing  approximately  440  tons  c.  i.  pipe  and 
specials,  37  Matthews  pattern  fire  hydrants,  anad  valves 
of  6-in.,  8-in.,  12,  16  and  20-in.  sizes;  also  same  date 
and  place  separate  bids  for  laying  approximately  1,800 
ft.  of  20-in.,  4,150  ft.  12-in.  and  250  ft.  6-in.  water 
mains  together  with  necessary  valves,  hydrants  and 
specials. 

'Cincinnati,  O. — Frank  Burns  is  stated  to  have  secured 
the  contract  tor  laying  :2-in.  pipe  in  Grand,  Warsaw  and 
Price  Aves.,  at  $2,532,  and  for  laying  8-in.  filtered  water 
pipe  at  California,  at  $1,983.  The  American  Steel  & 
Wire  Co.  is  reported  to  have  secured  the  contract  to  fur- 
nish  1,100  tons  of  sulphate  of  iron  at  $13,200. 

The  Selvage  Constr.  Co_.  is  reported  to  have  submitted 
the  lowest  bid  for  furnishing  28  fire  hydrants. 

'Sdndusky,  O. — The  contract  to  construct  a  mechanical 
filter  plant  (bids  received  June  29)  was  awarded  recently 
to  Thos.  Sightbody,  of  Youngstown,  at  $75,000  complete, 
6,000,000  gal.  capacity.  It  is  to  be  of  concrete"  construc- 
tion. 

Mosquite,  Ore. — Bids  will  be  received  until  Oct.  26  by 
Saml.  Hill,  Chmn.  Snake  River  Irrigation  Dist.,  Mosquite, 
for    $325,000    irrigation    bonds. 

'Halbvr,  la. — Fred  Franzwa,  of  Carroll,  is  stated  to 
have  secured  the  contract  to  construct  water  works  at 
$3,865. 

Seneca,  S.  C. — It  is  reported  that  bonds  have  been 
voted  to   establish   a  water  plant. 

Dickson,  Tenn. — We  are  informed  that  the  citizens  have 
voted  in  favor  of  issuing  $25,000  bonds  for  water  works. 
Bids  for  construction  not  yet  advertised. 

,  Victoria,  Tex. — The  City  Council  has  instriicted  the 
Com.  to  advertise  for  artesian  water,  the  quantity  to  be 
not  less  than  700  gals,  per  minute,  or  t, 008,000  gals,  per 
day.  • 

Bronte.  Tex. — The  question  of  installing  a  water  works 
system  is  reported  contemplated.  The  forming  of  a 
company  by  local  capitalists  to  bring  water  from  Colo- 
rado River,  a  distance  of  3  miles,  is  being  considered. 

Beaumont,  Tex. — The  Beaumont  Water  Wks.  Co.  is 
stated  to  have  authorized  an  issue  of  $250,000  in  bonds 
for  improving  the  plant. 

Fair  Haven,  Vt. — It  is  proposed  to  extend  the  water 
system  by  constructing  2  additional  reservoirs  and  laying 
pipe,  at  a  total  cost  of  $15,000.  Bids  will  be  opened 
within  a  month.  Washburn  Fancher,  of  Fair  Haven, 
is  the  Engr.  in  charge.;   D.  J.   Durick,   Village  Pres. 

Lind,  Wash. — R.  S.  Hamilton,  Town  Clk.,  writes  that 
no  improvements  are  contemplated  at  the  present  time 
by  the  city  to  the  water  works  recently  purchased. 

Tacoma,  A'ash. — An  ordinance  has  been  approved  by 
the  Maypr  to  lay  6-in.  c.  i.  water  pipe  and  6-in.  wooden 
water  pipe  in  Local  Improv.  Dist.  No.  517.  including 
hydrants,   gates,  tees.  etc. 

*The  report  of  the  Special  Water  Com.  recommending 
to  the  v^ouncil  that  the  bid  of  the  Los  Angeles  Well 
Drilling  Co.  for  sinking  an  experimental  well  at  South 
Tacoma  at  $7,500   be  accepted,   was  adopted  by   Council. 

'Seattle,  XVash. — The  contract  to  lay  water  mains  in 
3d  Ave.  W.,  is  stated  to  have  been  awarded  to  H.  r. 
Johns   at  $11,875. 

Union,  W.  Va. — Bids  will  be  received  until  Oct.  5  by 
A.  S.  Johnston,  Mayor,  for  $5,500  bonds,  t;o  be  issued 
for  the  purpose  of  constructing  a  system  of  water  works. 

Kingwood,  W.  Va. — A  local  water  company  has  been 
formed  and,  it  is  stated,  has  applied  to  the  (!ity  Council 
for  a  franchise  to  establish  a  water  works  system. 

Elkins,  W.  Va. — Water  works  bonds  have  been  sold  and 
bids  for  the  construction  will  be  received  Sept.  20.  Geo. 
Henry,  City  Clk.;  Penniman  &  Fairley,  Engrs..  Balti- 
more, Md. 

Parkersburg,  W.  Va. — G.  L.  McGibbons  is  reported 
to  have  been  engaged  by  the  Bd.  of  City  Affairs  to  pre- 
pare plans  for  the  construction  of  a  water  works  sys- 
tem.     J.    V.    Dunbar,    CHy    Engr. 

Madison,  Wis. — Bids  will  be  received  until  Sept.  27  by 
the  Bd.  of  Water  Comrs.  (John  B.  Heim,  Supt.)  for 
constructing  a  i,ooo,ooo-gal  concrete  storage  basin;  also, 
same  date  and  place,  separate  bids  for  drilling  i  and  pos- 
sibljr  3  artesian  wells,  both  proposals  advertised  in  The 
Engineering   Record. 

'Fond  du  Lac,  WiJ.— The  City  Council  Aug.  26,  it  is 
stated,  accented  the  bid  of  S.  H.  Cole  for  laying  a 
gravity  intake  water  system  in  the  northern  extremity  of 
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the  city  at  Rees  and  Bannister  Sts.  The  total  cost  of  the 
work  \yill  be  about  $io,ooo,  and  includes  4,094  ft.  of 
pipe. 

Winnipeg,  Man.— It  is  stated  that  the  Winnipeg  River 
IS  recommended  as  a  source  of  water  supply  for  Winni- 
peg in  the  report  of  the  water  supply  experts  placed  be- 
fore the  Water  Supply  Comn.  Sept.  6.  The  cost  of  con- 
structing the  system  for  a  12,000,000-gal.  daily  supply  is 
estimated  at  $3,862,000  with  wood  stave  pipe  lines,  and 
?6,050,ooo  with  steel  pipe  lines.  To  bring  in  48,000,000 
gal.  daily  the  cost  is  placed  at  $10,519,000  with  stave  pipe 
line  and  $17,084,000  with  steel  pipe  lines. 

Montreal,  Que.— We  are  informed  that  the  following 
are  the  detailed  bids  opened  Sept.  6  by  the  Water  Com. 
(Geo.  Tanin.  Supt.)  for  constructing  a  reinforced  con- 
crete conduit,  about  9  ft.  in  diam.  and  27,300  ft.  long: 
(o)  Chief  Enitr.'s  estimate,  (fc)  Patk.  McGovern,  Boston. 
Mass.;  (c)  Louis  P.  Nott,  Manchester,  Eng.;  (rf)  La 
S°'^1S*^  tF^"^'"'^""^  d'Entreprise  Generale.  Montreal;  (e) 
TretHe  Bastien,  Montreal.  (Quantities  given  are  approxi- 
mate.) 27,100  lin.  ft.  of  conduit  complete,  o  $19,  b 
$21.25,  c  $24.  d  $25,  e  $32.97;  44,000  cu.  yds.  rock  excav., 
a  $2.25,  b  $2,  c  $1.10,  d  $1.85,  e  $1.99;  10,000  cu.  yds. 
loose  rock  and  boulders,  o  $1.25,  b  75  cts.,  d  24  cts.,  e 
$1;  2,400  lin.  ft.  piling  and  flooring,  a  $6,  b  $5.60,  c 
$24.50,  d  $11,  e  $14.21;  totals,  a  $640,800,  b  $684,815,  c 
$757,600,  d  $787,700,  e  $1,025,151. 

IVelland,  Ont. — The  Railway  &  Municipal  Bd.  at  To- 
ronto has  approved  the  application  of  the  town  of  Welland 
for  permission  to  issue  $15,000  water  works  extension 
bonds.  • 
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'Oakland,  Col. — It  is  stated  that  the  contract  to  con- 
struct a  sewer  in  Channing  St.  has  been  awarded  to  the 
Standard   Constr.   Co..   at   $9,659, 

Hartford,  Conn. — The  Bd.  of  Contract  &  Supply,  it  is 
stated,  has  authorized  bids  to  be  received  for  constructing 
sewers  in  New  Britain  Ave.,  Zion  and  Lincoln  St.  ex- 
tension and  Allen  Fl.  and  across  private  property;  bids 
to  be  opened  Sept.  16. 

Washington,  D.  C. — Bids  will  be  received  by  the 
Comrs.  D.  C.  until  Sent.  30  for  constructing  sewer  in 
the  District  of  Columbia,  known  as  Valley  of  .Soap- 
stone   Branch,  as  advertised   in   The   Engineering   Record. 

Ft.  Du  Pont,  Del.— See  "Water." 

Ft.  Dade,  Fla. — Bids  will  be  received  until  Oct.  3  by 
the  Constr.  Q.  M..  U.  S.  A.,  for  repair  and  extension  to 
sewer   outlet   at   this  post. 

Nampa,  Idaho. — Bids  will  be  received  by  the  Sewer 
Comn.  (Claude  Duval,  Clk.),  it  is  stated,  until  Sept. 
18,  for  constructing  9,535   ft.  gravity  sewer. 

St.  Charles.  III. — Bids  will  be  received  until  Sept.  18 
by  the  Bd.  Trus  (C.  W.  Hart,  Secy.)  St.  Charles  School 
for  Boys,  at  the  office  of  T.  D.  Hurley,  1244  Unity  Bldg.. 
Chicago,  for  constructing  a  system  of  drains.  W.  Carbys 
Zimmerman.  State  Archt..  lioi   Steinway  Hall,  Chicago. 

Great  Lakes,  North  Chicago,  III. — Bids  will  be  received 
at  the  Bureau  of  Navigation,  Navy  Dept.  (CJameron 
McR.  Winslow,  Acting  Ch.),  Washington,  D.  C,  until 
Sept.  27,  for  the  laying  of  sewers  and  drains  at  the 
naval  training  station.  Great  Lakes.  North  Chicago.  111. 

Peoria,  III. — Bids  will  be  received  until  Sept.  18  by 
John  J.  Hanberg,  Comr.  Pub.  Wks..  for  furnishing  ma- 
terial and  constructing  a  sewer  in  a  portion  of  S.  Peoria 
St. 

Chicago,  III. — Rudolph  Hering,  of  New  York,  N.  Y., 
who  has  been  engaged  by  the  Drainage  Bd.  to  investigate 
the  sewage  disposal  problem,  it  is  reported,  has  started  the 
investigation. 

Richmond,  Ind. — It  is  stated  that  no  bids  were  re- 
ceived Aug.  26  for  constructing  a  sewer  system  in  West 
Richmond  south  of  Main  St.  and  a  sewer  system  on 
Northwest  2d  St.  The  cost  of  these  improvements  is 
estimated  at  $105,000.  Bids  on  the  West  Richmond 
sewer  will  probably  not  be  asked  again  until  late  in  the 
fall. 

W«  are  informed  that  bids  will  be  received  Sept.  25 
(readvertisement),  for  constructing  a  sewer  in  W.  2d 
St.      Fred.    R.    Charles,    City    Engr. 

Ft.  Wayne,  Ind. — It  is  stated  rtat  the  Bd.  Pub.  Wks. 
(H.  W.  Becker.  Clk.)  will  receive  bids  until  Sept.  19  for 
constructing  2  vitrified  clay  pipe  sewers. 

Brazil.  Ind. — Plans  and  specifications  have  been  ordered 
prepared,  according  to  reports,  for  a  sewerage  system 
through   the  city,    beginning  at    Hadleytown   suburb. 

Columbus.  Ind. — Lawrence  F.  Orr,  City  Clk..  writes 
that  no  contract  was  awarded  Sept.  3  for  constructing 
9.838  ft.  of  main  and  lateral  sewers.  The  matter  may 
not  be  taken  up  for  several  months  and  may  day  over 
until  spring. 

Oehtein,  la.—R.  C.  De  La  Hunt,  of  Cedar  Rapids, 
it  is  stated,  will  install  a  sewage  disposal  plant. 

Des  Moines  la.^lt  is  stated  that  as  soon  as  plans  have 
been  approved  by  the  Council  the  Bd.  of  Pub.  Wks.  (W. 
W.  Wise,  Chmn.)  will  ask  bids  for  the  septic  tank  for 
the  Center  Drive  sewer  system. 

*Muscatine,  la. — Hutchinson  &  .\twater,  of  Muscatine, 
are  stated  to  have  secured  I  -e  contract  to  construct  a 
sewer  in  Wayne  St.,  at  about  $2,000. 

*Hutchinson,  Kan. — Edw.  Metz.,  City  Clk.,  writes  that 
the  contract  to  construct  sewers  (bids  opened  Aug.  26). 
has  been  awarded  to  Davis  &  Henser.  of  Hutchinson, 
at  46.5  cts.   for  10-in.,  and  35.5   cts.   for  8-in.  pipe. 

^Alexandria,  La. — The  contract  to  construct  approxi- 
mately 5  miles  of  sewers  (bids  opened  Sept.  3)  has  been 
awarded  to  P.   11.   Porter,  of  Clinton.  Ky. 

WestHeld,  Mass. — Bids  will  be  received  until  Sept. 
18  by  the  Bd.  of  Selectmen  at  the  office  of  the  Town 
Clk..  for  constructing  sewers,  in  all  about  5.130  ft.  pipe 
8  to  24-in.,  with  manholes  and  catch-basins,  as  advertised 
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in  The  Engineering  Record.     Oren  E.  Parks,  Town  Engr. 
Mankato,    Mich. — The    State    Investment    B'd.    is    stated 
to    have    given    to    Mankato    $25,000    to    be    used    in    im- 
provements  to   the    park    system   and   sewer  system. 

,   Gladstone.  Mich. — See  "Paving  and  Roadmaking." 

Cadillac,  Mich. — A.  J.  Teed,  City  Engr.,  writes  that 
bids  will  be  received  Oct.  i  for  constructing  a  sewage 
disposal   plant   to   cost    about   $12,000. 

"Marquette,  Mich. — Wm.  Trebilcock  is  reported  to  have 
secured  the  contract  to  construct  a  sewer  in  Empire  St., 
at   $1,200. 

Stillwater,  Minn. — It  is  reported  that  the  Council  has 
directed  plans  and  estimated  to  be  prepared  for  the  build- 
ing of  a  sewer  system. 


.■55 


pollution    of  the  Atlantic  Ocean.     The  cost  of  removing 
present   system  and   construct  plant  will  be  about  $5,000. 

M erchantville ,  N.  I. — The  contractor  to  whom  the  con- 
tract for  constructing  the  sewerage  system  was  awarded 
has  notified  the  Mayor  that  he  has  abandoned  the  con- 
tract. The  work  is  said  to  be  half  completed.  It  is 
stated    that   the    city    will   complete    the   work. 

Summit,  .V.  J. — Bids  will  be  received  until  Sept.  17  by 
the  Common  Council,  for  constructing  East  Summit 
Lateral  Sewers  No.  3,  consisting  of  about  4,200  ft.  8 
and  loin.  pipe  sewers;  the  Mountain  Ave.  Sewer,  con- 
sisting of  460  ft.  »-in.  pipe  sewer.  Edwd.  J.  Rowe,  City 
Clk. 

Asbury  Park,  AT.  /.—John  L.  Coffin.  Supt.  of  Water 
and    Sewers,   it   is   reported,   has   asked   the   City   Council 


Brooklyn,  N.  K.— The  following  are  the  bids  opened  on  Aug.  28  by  Bird  S.  Coler,  Pres.  Brooklyn  Boro.  For 
furnishing  material  and  constructing  sewer  in  Scott  Ave.,  from  Newtown  Creek,  north  of  Metropolitan  Ave  to 
bt  Nicholas  Ave.,  etc.:  <a)  Jas.  H.Holmes,  Brooklyn;  (b) Flick,  Litchfield  Const.  Co.,  Brooklyn;  (c)  Rodgers 
and  Haggerty,  1929  Amsterdam  Ave.,  N.  Y.  City;  (d)  M.  C.  Madsen,  Brooklyn;  (e)  Henry  Newman,  Brooklyn; 
(f)  Jno.  J.  Creem,  Brooklyn;  (g)  Borough  Const.  Co.,  Brooklyn;  (h)  Chas.  Crawford,  Brooklyn;  (i)  Jacks  Asser- 
son  Const.   Co.,  Brooklyn.  .    ' 

abcdefgh  1 

2,946  lin.  ft.  i8o-inch  circular    sewer..     $89.00       $64.92      $87.17       $90.00       $63.00       $65.00       $73-00       $90.84       $66.35 
106  lin.  ft.  180-inch  horseshoe   sewer.       9S.oo       140.00         99.73        100.00         85.00         81.00       J35.00         78.15         73-50 

174  lin.  ft.  drop  section 220.00       310.00       205.79       195.00       130.00       210.00       205.00       278.48       194.7$ 

19  lin.  ft.  connecting    section 135.00       250.00       192.16       150.00       150.00       150.00       172.00       251.12       185.20 

745  lin.  ft.  48-inch  sewer    16.00  15.00  11.72  15.00  10.00         10.00         22.00         '^-^S  °'5** 

470  lin.  ft.  15-inch  pipe  sewer 3-00  3.50  3.49  3.10  5.50  4.00  3-25  3-38  4-65 

5,600  Im.  ft.  1 2-inch  pipe  sewer    2.75  2.60  3.00  2.50  4.7s  3.50  3.06  3.38  4.40 

1,000  lin.  ft.  12-inch  pipe  sub-drain    ...  .40  .50  .65  2.50  .01  .50  .06  .01  .65 

1,100  lin.  ft.  12-inch    temporary    drain 

pipe   1.50  2.30  2.47  2.50  .01  2.00  2.37  3. II  3-38 

I  manhole.      Class    "A." 260.00       310.00       260.00       230.00       250.00       900.00       455.00       203.04       250.00 

6  manholes.    Class    "  B." 90.00       470.00        150.00       230.00       150.00       200.00       390.00       189.50        119.00 

4  manholes,    .Class    "C. "........        80.00       440.00       100.00        160.00       150.00        100.00       306.00       116.10         92.00 

3  manholes.    Class    "  D." 90.00       250.00       100.00       160.00        100.00       100.00       306.00         57.78        119.00 

6  manholes.    Class    "  E." 80.00         60.00         75. 00       160.00         75.00         75.00         66.00         32.13         47.oo 

1  manhole.      Class    "  F." 85.00       125.00       100.00       160.00       125.00         75.00       520.00       105.37  82.00 

74  manholes  on   pipe  sewers......       45.00         60.00  50.00         75-oo         60.00         60.00         66.00         55-58         58.40 

12  sewer  basins,   reconnected......        50.00         30.0O  25.00         65.00         75-00         50.00         65.00         67.50         67.30 

680M    ft.    sheeting   and   bracing 26.00         26.00         27.00         32.00         30.00         40.00         30.10  .01  38. .^o 

lOoM  ft.   (E*.   M.)    foundation   plank.         10.00         28.00         27.00         32.00         30.00  16.00         28.50  .01  34-85 

5  cu.  yds..  Class  "  .\,"  concrete..  6.00  8.00  10.00  10.00  12.00  -lo.oo  11.00  12.00  12.00 
1,000  cu.  yds..  Class  "  B,  '  concrete..          5.50           6.00            5.00           8.00           7.50           4.00           8.15              .01  7.00 

Totals    $353,362  $332,639  $369,891  $387,232  $295,659  $312,311  $349,542  $369,923  $321,666 


Aurora,  Minn. — C.  M.  Dorway,  Boro.  Engr.,  is  said 
to  be  preparing  plans  for  constructing  a  sewerage  system 
for  Aurtjra.  The  constructing  of  2  main  sewers  with 
laterals   is  contemplated. 

'Fairmont,  Minn. — E.  L.  Lewis,  City  Clk.,  writes  that 
the  contract  for  constructing  sewers  in  North  .\ve.  was 
awarded  on  Aug.  26  to  the  J.  W.  Turner  Imnrov.  Co., 
at  $1,645.  The  rest  of  the  work,  bids  for  which  were 
received   Aug.   26,  will   be  let  in  the  spring. 

St.  Lauis,  Mo. — It  is  reported  that  the  Bd.  Pub.  Jm- 
prov.  has  taken  up  the  working  out  of  plans  for  building 
a  sewer  through  Forest  Park  Hill  to  a  carry  the  Rives 
des  Peres.  It  is  stated  that  the  cost  of  the  improve- 
ment will  be  about  $10,000,000. 

'Lewistown.  Mont. — M.  T>.  Kimball,  City  Clk.,  writes 
that  the  contract  to  construct  1  ^2  miles  of  sewers  (bids 
opened  -Aug.  14)  has  been  awarded  to  N.  J.  Littlejohn,  of 
Lewistown,  at  $13,870. 

*Buite,  Mont. — P.  Oren  is  reported  to  have  secured 
the  contract  to  construct  a  cement  pipe  storm  drain 
at   $4,940.  . 

Omaha,  Neb. — .All  bids  received  Aug.  26  for  con- 
structing storm  water  sewers  have  been  rejected  and 
new    bids   are   to   be    received    Sept.    20. 

'Norfolk,  Neb. — The  City  Council  is  reported  to  have 
awarded  the  contract  to  construct  sewer  in  Dist.  No.  i 
to  John  Elsinger.  Jr..  of  West  Point,  at  $6,671,  and  to 
O.  W.  Rish,  -of  Norfolk,  the  contract  to  replace  the 
mouth    of   the    sewer    at    $2,904    (bids    opened    Aug.    30). 

Newark,  N.  J. — The  Comn.  on  the  Passaic  Valley.  Trunk 
Sewers  is  reported  to  have  engaged  Rudolph  Hering,  of 
New  York,  N.  Y.,  as  engineer  to  begin  preliminary  sur- 
veys, plans  and  specifications  for  this  work. 

Camden,  N.  J. — Bids  will  be  received  until  Sept.  17  by 
Edwd.  Francis,  Chmn.  Com.  on  Streets  and  Wghways, 
for  constructing  sewers  in  Chelton  Ave.  and  York  St, 


to  take  immediate  action  to  install  some  other  system 
of  sewerage  than  the  present  one  in  order  to  comply 
with  the  edict  of  the  State  Sewerage  Comn.  that  towns 
along  the  coast  must  cease  pointing  the  Atlantic  Ocean 
by  May  i,  1908.  The  new  system  will,  it  is  estimated, 
cost  between   $25,000   and   $30,000. 

Summerville,  N.  Y.—lt  is  stated  that  no  bids  were  re- 
ceived recently  for  constructing  the  sewerage  system. 

Newark  N.  Y. — Bids  will  be  received  by  Charles  Mc- 
Lonth,  Pres.  Bd.  of  Mgrs.,  New  York  State  Custo- 
dial Asylum,  Newark/  it  is  stated,  until  Oct.  i,  for 
construction  of  sewage  disposal  plant.  Geo.  L.  Hems, 
State    Archt.,    Albany. 

Flushing,  L.  I.,  N.  Y. — Bids  will  be  received  until 
Sept.  23  by  C.  B.  J.  Snyder,  Supt.  School  Bldgs., 
New  York  City,  for  the  general  construction,  etc.. 
of  a  sewage  disposal  plant  for  the  buildings  of  the 
Parental    School,    Flushing,    Boro.    Queens. 

Rochester,  N.  Y. — Bids  will  be  received  until  Sept.  18 
by  the  Ed.  Contract  and  Supply  (F.  X.  Pifer,  Clk.)  for 
the  following  in  connection  with  the  proposed  sewerage 
system  for  portions  of  the  12th  and  21st  Wards:  Con- 
structing a  separate  system  of  sanitary  sewers,  and  storm 
water  sewers,  including  manholes,  flush  tanks  and  other 
appurtenances;  constructing  the  substructure  for  the 
Brighton  Sewage  Pumping  Station;  furnishing  12-in. 
spiral  riveted  steel  pipe  and  fittings  for  a  sewage  pres- 
sure main.  Estimated  cost  of  work,  $122,000.  E.  A. 
Fisher,   City  Engr. 

Steubenville,  O. — It  is  stated  that  bids  will  be  re- 
ceived by  the  Bd.  of  Pub.  Service  (T.  W.  Vance, 
Clk.),    until    Sept.    30,    for    constructing    sewers,    etc. 

Lakewood  O.— Bids  will  be  received  until  Sept.  20  by 
B.  M.  Cook.  Village  Clk..  for  furnishing  material  and 
constructing  sewers  in  Irene  St.,  Lake,  Kyle  and  Hilliard 
Aves.  Wm.  H.  Evers,  Engr.  Co..  237  The  Arcade.  Cleve- 
land. 


New  York,  N.  y.— The  following  are  the  bids  received  by  the  Park  Comrs.  of  N.  Y.  City  on  Sept.  5  for  construct- 
ing a  brick  sewer  in  Van  Cortlandt  Park.  Boro.  Bronx:  (a)  Jenks-Asserson  Constr.  Co..  (fc),  P.  F.  EVennan.  (c) 
Briggs  &  McLaughlin,  (d)  Thos.  Crimmins  Contr.  Co.,  («)  Haggers  Contr.  Co..  (/)  Leahy  Contr.  &  Constr.  Co..  (g) 
Jos.   Moore.   (/()  Wakefield  Constr.  Co. 

a  b  c  d  e  f  ^  I^ 

25,000  cu.  yds.  earth  excav $0.81  $0.40  $1.00  $2.25  $1.70  $0.35  $1.00  $1.00 

500  cu.  yds.  rock  excav.. 5.00  4.00  i.oo  5.00  3.60  1.50  4.00  1. 00 

2.102.000   bricks    laid  in  cement   mortar 

(per  M) 20.12  25.00  20.00  20.00  21.60  29.00  23.00  20.00 

4.690    cu.    yds    rubble   masonry   laid    in 

cement  mortar 7.80  6.00  4.30  2.50  4-80  400  5.00  S-oo 

14,000   lin.   ft.   piling .35  .40  .20  .33  36  -45  -30  -25 

21    M  ft.   timber  for  caps  (per  M) 50.60  45-00  35-00  25.00  66.00  4500  40.00  30.00 

31,500   ft.  timber   for  flooring    (per  M) .        42.55  45.00  35-00  25.00  66.00  45.00  40.00  30.00 
50   M   ft.    timber   for  shcething    (left  in 

place;   per  M) 43.70  30.00  3500  15.00  66.00  4.'i.oo  30.00  30.00 

500  cu.  yds.  concrete 8.50  8.00  6.00  6.00  7.00  6.00  7.00  6.00 

8   brick   manholes    50.00  7Soo  70.00  50.00  80.00  90.00  70.00  50.00 

400  cu.  yds  riprap   (broken  stone) 3.17  3.50  1.50  2.00  1.20  2.50  3.00  2.00 

Totals    $117,030  $108,152  $98,254    $123,397  $128,640  $104,850  $111,856  $101,765 


Riverside.  N.  I. — The  citizens  are  stated  to  have  voted 
in  favor  of  issuing  $80,000  bonds  to  construct  a  sewer 
system. 

Trenton,  N.  J. — Bids  will  be  received  until  Sept.  17 
by  the  Common  Council,  for  constructing  a  sewer  in  3 
portion  of  Franklin  St. 

PlainHeld,  N.  J. — It  is  reported  that  bids  for  $68,000 
sewer  bonds  will  be  received  until  Oct.  7  by  the  Com- 
mon  Council. 

Atlantic  Highlands,  N.  J. — It  is  reported  that  the 
borough  sewer  system  which  extends  a  distance  into  Sandy 
Hook  Bay,  will  have  to  be  removed  and  a  sewage  dis- 
posal plant  installed  by  May  i,  1908.  This  has  been  de- 
cided  upon  by   the    State   Sewerage   Comn.   to   avoid   the 


Akron.  O. — It  is  stated  that  bids  will  be  received  until 
Sept.  28  by  Wm.  A.  Durand,  City  Aud.,  for  $18,900  sewer 
and  paving  bonds. 

Cincinnati,  O. — The  City  Engr.,  it  is  stated,  has  been 
directed  by  a  resolution  passed  by  the  Council  to  prepare 
a  general  plan  for  sewering  Fairmount  and  Lick  Run  and 
such  other  territory  as  may  be  necessary  to  make  a  com- 
plete system. 

'Canal  Dover,  O.— The  detailed  bid  of  Adam  Schwab, 
of  New  Philadelphia,  O.,  the  successful  bidder  for 
constructing  the  sewerage  system  (bids  opened  Aug. 
31),  was  as  follows:  17,669  ft.  8-in.  pipe,  57  cts.; 
6,432  ft.  lo-in.,  70  cts.;  467  ft.  12-in.,  90  cts.;  lumber 
left  in  trench,  $28  per  M,  etc.;- total,  $16,723.  Aver- 
age  depth    of    sewers    is    9    ft.    6    in.,    earthwork,    gravel 


'Items  marked  thus  give  the  names  of  partits  awarded  contracts. 
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Erit.  P0.—iUfot  LicM  hai  approrcd  the  cMisutn 
for  Mmn  »  be  tonitiiKml  ia  stli.  a^th.  aitt.  tid, 
*5«lb   Wayne  aad   PfauB  Sis. 

M'«*mMct«*  Jt.  /.—Bid*  wiU  be  ncriTed  antit  S«)C  19 
by  At  Bd.  of  bcwcr  Comn.  for  about  000  ft.  ofS-in 
natery  Kwer  and  abent  600  en.  yd*,  rodfc  excaration.  aa 
adTHUatd  m  Tbe  Ensineering  Record. 

J»km»m  City,  Ttmm. — The  coDtract  for  constructini 
4.joa  ft.  B-in.  ntrified  aewer,  Va,  etc,  haa  been  awarded 
to  Baana  PaTinc  Co..  at  $5,851  (bida  opened  Sept.  5). 
1-  N.  Waioo,  Jr.,  Gty   Engr.  ' 

fffkriU*.  Tnm. — Cnrtia  k  Lewoeur  are  stated  to  ba»e 
Maulted  tbe  loweat  bid  for  coastructint  the  city  ceme- 
Wry   aewcT  and   4tb   Are.   S..  at  $6,696.     Appropriation, 

.■""^•^  7"rx.— The  Henaton  k  Texas  Central  R.  R.  Co. 
(LA.  Cottingham.  Engr.,  M.  of  \V..  Houston)  ia  re- 
Meted  to  be  haTtng  a  aarvey  oiade  from  Coleman  to  Live 
Oak  St.  with  a  view  to  constructinf  a  cement  aewer. 

PSnhm*,  Ter. — The  .Attorney  General  has  approved  an 
naae  of  $50,000  bonds  for  sewer  purpose*. 

■S'«»«'»,  U'ask. — We  are  informed  that  a  call  will  soon 
he  wade  for  bida  for  the  construction  of  a  main  trunk 
sewer  mtem,  known  as  the  ".North  Trunk  Sewer,"  to 
he  divided  into  5  districts,  and  estimated  to  cost  a  total 
of  about   $j.ooo.f>oo. 

We  are  informed  that  an  ordinance  authorizing  the 
work  of  constructing  trunk  sewer  in  Connecticut  St.  and 
other  atrccls  ia  connection  therewith  was  passed  by  Coun- 
cil Sept.  4.  Estimated  cost.  $8j,ooo.  Bids  will  be  asked 
for  the  coostmctioa  in  a  few  weeks. 

*H.  F.  Jahn  ft  Co..  5-1  Colman  BIk..  has  secured  the 
contract  for  constructing  sewers  in  »6th  Ave.,  at  $5,456. 

•The  detailed  bid  of  the  successful  bidder.  F.  McLellan 
t  Co.,  Barfce  BIdg.,  for  constructing  the  sewer  in  37tli 
.Ave.  S.  and  other  streets,  was  as  follows  (bids  received 
Aug.  17.  contract  awarded  Aug.  31):  307  lin.  ft.  18-in. 
sewer  pipe.  $3;  3a7  lin.  ft.  I5i>v  sewer  pipe.  $2.50;  ao 
45i-ft.  manholes,  $80;  aoo  lin.  ft.  tile  drain,  $1;  a  catch- 
basins,  I  inlet,  $90:  727  lin.  ft.  42x63-in.  sewer  pipe,  $11; 
1,764  Hn,  ft.  36x54-111.,  $9.50;  i,ao3  lin.  ft.  3ox45.in., 
tS-^o;  $29  lin.  ft.  a4X36-in.,  $7.30:  4.222  lin.  ft.  sub- 
dram.  So  ctSL;  3  sand  boxes,  $100;  total,  $47,668. 

Mciltcktn,  W.  Va. — It  ia  suted  that  at  the  election 
Sept.  4  the  citizens  decided  in  favor  of  issuing  $25,000 
bonds  to  lay  sewers  in  certain  streets. 

*£frffy,  WU. — Tbe  contract  to  construct  6,643  ft.  of 
6  to  i8-in.  pipe  sewers  (bids  opened  Aug.  31)  has  been 
awarded  to  Sweeney  Bros.,  of  Rcedsburg,  Wis.  T.  M. 
Dix.  City   Clk. 

OUama,  Oat. — The  constructing  of  a  system  of  relief 
sewers  in  tbe  Upper  Town,  to  cost  about  $28,000,  is  re- 
ported under  consideration  by  the  Civic  Bd. 


BRIDGES. 

litUM  Arramttd   AlphabttieaUy    by   Stat**. 

*Oreville,  Col. — The  Bd.  of  Trustees  have  awarded 
tbe  contract  for  tbe  conatroction  of  tbe  city's  span  of 
tfce  Fcatkcr  River  Bridge  to  the  Pacific  Constr.  Co.,   for 

Alawtota.  Cote. — It  is  stated  that  bids  will  be  received 
until  Sept.  as  by  T.  W.  Jaycox.  Sute  Engr.,  Denver, 
for  the  oonpletc  construction  of  wing  walls  for  rein- 
forced concrete  bridge  st  Alamosa.  ' 

R^ek  liland,  lU. — All  bids  received  for  constructing 
Ike  higfaway  bridae  over  Sears  Canal  are  stated  to  have 
beta  rejected.  According  to  reports  new  bids  will  be 
received. 

Ft.  War—,  tud.—lt  is  stated  that  bids  will  be  received 
oats  Sept.  It  by  Geo.  W  Lindemnth,  Co.  Aud.,  for  con- 
aUactiag  aa  approach  to  River  Bridge  in  Maumee  Town- 
iUf.  oac  grade  in  Lafayette  Township,  furnishing  and 
laying  a  creosote  block  floor,  and  7,500  ft.  plamc  for 
Turner  BHdge. 

*Dtt  iloimrs.  /a.— The  Marsh  Bridge  Co.,  Equiuble 
BMg..  is  reported  to  have  secured  the  contract  for  con- 
stmctiog  the  Locust  St.  Bridge  over  Des  Moines  River, 
at  $1x4^800- 

CtUttAnrt,  Kjr.— Bida  icceived  Sept.  3  by  Maj.  J.  C. 
Warren.  Corp*.  Engn.,  U.  S.  A..  Ondnnaii.  O..  for 
caaati  uHlng  a  service  bridge  st  Lock  No  .1,  Bii  Sandy 
Bhrcr,  Caticttsbnrg.  have  been  rejected.  New  bids  are 
to  be  arfwd.  Tbe  bids  received  Sept.  3  were  aa  follows: 
Midlsiid  Bridge  Co.,  Kansas  City,  Mo.,  $8,750,  and  Mc- 
Kay k  Ronyon,  Catlettaburg,  Ky.,  $8,739. 

SfrimgiUU,  MaMM. — It  is  reported  that  all  bids  received 
Sept.    3   for  caoatmeting  the   snperstrticture   of  a    bridge 
loll  "'  .  -  .     - 


Ri»eT  at  Peeooaic  Ave.  have  been  rejected,  and 
aew  bid*  wVi  be  received  by  the  Bd.  of  Superv.  about 
Sept.  17.  Bidders  will  be  permitted  to  submit  their  own 
biocpriats  with  bids. 

CrtnttU    Uau. — ^The    contract    for    constructing    a 
bfidce    over    Hinsdale    Brook,    Greenfirld    (bids 


fasBsvaa 
Cwrafldd.  a 

AaesemBOK 


Anc.  ji)  has  been  si^rded  to  Peter  Barber,  of 
J997.  The  plans  aa  drawn  by  the  Clapp  ft 
Co.    (W.  A.   Brown.  Ch.  Engr.),  of  Green- 


idd.  can  for  about  Sa  cu.  yda.  concrete  and  29  yds.  rein' 
forced  coacretc.  The  rsiltng,  instead  of  iron  pipe,  is  to 
be  of  concrete  in  tbe  form  of  posts  and  panels  with 
vertical  aad  horizontal  reinforccaient. 

Perpu  FalU,  J/f»».— Bids  will  be  received  until  Oct. 
]  by  G.  H.  Card,  City  Ok.  for  constructtne  a  steel 
oramcfcU  bridge  over  Red  River  of  tbe  North  at 
Mm  St. 

*^nfr«<*.  N.  /.—The  Union  County  Bd.  Freeholder* 
"  ••*•"•»  ••  ^T*  s^s'ded  the  contract  for  constructing 
a  bridw  ojrer.  Robinsons  Branch  of  Rahway  River  to 
Artbar  E.  Saitii  of  Plainfield   for   $10,445. 

L»»t  UUmd  City,   L. 
tbe  bid*  received  ^cpt.  5  W  J 
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aonry  approach  in  the  Boro.  of  Queens,  of  the  Black- 
well  5  Island  Bridge  over  the  East  River  between  the 
Boro.  of  Manhattan  and  Queens:  R.  E.  Henningh.-ini.  i 
Madison  Ave.,  N.  Y.  City,  $9i4.7>o:  Williams  Eng.  & 
Constr.  Co.,  ai  Park  Row,  N.  V.  Citv.  $8oo,»45:  Mary- 
land Steel  Co.,  71  Bway.,  N.  Y.  City.  $758,600;  and 
Buckley  Realty  ft  Constr.  Co.,  S9th  St.  and  Madison 
.\ve.,  N.   Y.   City,   $797,804. 

Rye.  .V.  I'.— The  village,  through  its  Bd.  of  Trus.,  will 
construct  3  steel  and  concrete  bridqres.  Plans  and  speci- 
lications  and  further  information  may  be  obtained  from 
Chas.  S.  Towie,  Village  Engr.,   5  E.  42d  St.,  N.  Y.  City. 

Raltigli^  tf.  C. — .\  charter  Is  stated  to  have  been  granted 
to  the  Yadkin  Bridge  Co.  for  the  construction  oT  a 
bridge  over  Yadkin  River. 

Dayton,  O.—U  is  stated  that  City  Engineer  Klint  is 
preparing  plans  for  a  bridge  over  Wolf  Creek,  at  a  cost 
of  $5,000. 

Cimcinnati,    O. — See  "Railroads." 

Cincinnati.  O.— Revised  estimates  and  plans  (or  the 
Hopple  St.  crossing  are  stated  to  have  been  completed 
r»centlv  by  I.  B.  Bouscaren,  Superintendent  of  Track 
Elevation  and  Subways.  This  viaduct  is  to  run  from  a 
point  near  Spring  Grove  Ave.  over  the  B.  &  O.  Railway 
and  Mill  Creek,  to  the  C,  H.  &  D.  bridge  on  the  other 
sid'  of  Mill  Creek.     The  estimated  cost  is  $.no,S30. 

Engineer  Bouscaren.  of  the  Dcpt.  of  Track  Elevation  & 
Subways,  is  stated  to  have  announced  that  he  had  com- 
pleted plans  for  the  Dodsworth  Ave.  viaduct  over  the 
B.  &  O.  tracks  from  Knowlton's  corner  to  a  point  op- 
iwsite  the  warehouse  of  the  Gifton  Springs  distillery. 
The  bridge  will  be  about  1.500  ft.  long  and  its  cost  for 
steel  or  concrete  will   be  about  the  same.   $299,383. 

'I.  T.  W.  FoIt  Sr  Co..  naylon  and  Tillman  .\ve..  are 
stated  to  ha\-e  submitted  the  lowest  bid,  at  $4,820,  for 
constructing  west  abutment  and  approach  to  Liberty  St. 
Viaduct. 

Lancaster.  Pa. — Bids  will  be  received  until  Sept.  30 
by  the  Bd.  Co.  Comrs..  for  constructinir  a  stone  twin- 
arch  bridge  or  a  reinforced  concrete  bridge  across  Ham- 
"^r  Creek  o"  the  lin<-  bewteen  Warwick  and  Elizabetli 
Townships.      M.    G.    Schaeffer.    Co.    Compt. 

H'oomockel.   R.    I. — See   "Paving  and  Roadmaking." 

Cranston.  R.  I. — The  Town  Council  is  renorted  to  be 
considering  the  erection  of  a  steel  bridge  here. 

Houston,   Tex. — See  "Paving  and  Roadmaking." 

Austin,  Tex. — .\n  engineer  is  stated  to  have  b"en  en- 
gaged to^  estimate  cost  and  report  iinon  advisability  of 
constructing  new  hridee  across  the  Colorado  River,  to  be 
built  of  either  concrete  or  stone  and  co«t  about  $  =  00,000. 
The  cost  will  be  share''  bv  ci'v,  Travis  Countv  and  either 
the  interurban  or  local  electric  railway  company. 

'Seattle,     Wash. — The    contract  for     constructing    the 

Green    Riv<-r   Bridge  near   Auburn  is   stated  to   have   been 

awarded  by  the  County  Comrs.  to  the  International 
Constr.    Co..    for    $7,241. 

Fredericton,  N.  B.— It  is  stated  that  bids  will  be  re- 
ceived by  fh-  Dept.  Pub.  Wks.  (C.  H.  La  Billois.  Ch. 
Comr.).  until  Oct.  14.  for  constructing  metal  super- 
structure span  of  Cocagne  Mouth  Bridge.  Kent   Co. 

PAVING  AND  ROAD  MAKING. 

Notes   Arranged    Alphabetically    by   States. 

Riverton,  Ala-. — Bids  will  be  received  until  Oct.  12  by 
Maj.  Wm.  W.  Harts.  Corps.  Engrs..  U.  S.  A..  Chatta- 
nooga, lenn..  for  excavation,  riprap,  and  paving  at  Col- 
bert Shoals  Canal,  near  Riverton,  Ala.,  as  advertised  in 
The   Engineering  Record. 

Windsor,  Conn. — The  Citizens  are  stated  to  have  voted 
to   expend   $30,000   for   road   improvements. 

Putnam.  Conn.— It  is  stated  that  the  Citizens  voted  to 
expend    $20,000    for    road    improvements. 

Can^n,  Conn. — The  appropriation  of  $20,000  for  high- 
"'ay  imnrovemrnt'  is  stated  to  have  been  voted  upon 
favorably  by  the  Citizens. 

Portlnd.Conn.—U  is  reported  that  the  Citizens  voted 
to  appropriate  $20,000  for  road  improvements. 

Aran,  Conn. — The  expenditure  of  $20,000  for  road 
improvements  in  Aron  is  renorted  to  have  been  voted 
upon    favorably   by   tbe    Citizens. 

Deet>  River,  Conn. — The  citizens  are  stated  to  have  ap- 
propriated $20,000  for  the  macadamizing  of  town  roads. 

Hamden.  Conn. — Bids  will  be  received  until  Sept.  17  by 
the  Bd.  Selectmen  (Arthur  E.  Woodruff,  Chmn.)  for 
improving  about  1,200  ft.  road. 

•  StoningloH,  Conn.— Highway  Comr.  James  H.  Mac- 
donald  is  stale>l  to  have  awarded  to  the  T.  H.  Gill  Co.. 
of  Boston.  Mass.,  the  contract  for  the  construction  of 
the  3  sections  of  gravel  road  in  Stonington,  one  ot 
9.500  ft.  at  76  cts.  and  the  other  of  9,750  ft.  at  79  cts. 
per  ft.  Or  a  total  of  $14,933.50. 
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•  Ellington    Conn, — The  contract  for  constructing  5.61 
ft.    of   gravel    road  in    Ellington    is   stated   to   have   bee 

•,.^._J.>J^      a—        C_1.         A ' f       0         ra  .  _  i>       w>.         > 


en 
for 


Brldcci,  If .  y. 


/.,  H.  K.— The  following  are 
-^-'--  *  W  J-  W.  Steveiuon,  Comr.  of 
Qtf,  tor  comuuUfan  the  itcel  snd  m»- 


awarded    to    Frank    Arrigom    &    Bro.,    of    Durham, 
$4,714. 

*  Washington,  D.  C. — The  contract  for  RradinR  Albe- 
marle St.  (bida  opened  Sept.  3)  has  been  awarded  to  E. 
C.  Gummet,  of  Washington,  at  44  cts.  per  cu.  yd. 

Pfnsacola,  Fla. — The  following  bids  arc  reported  opened 
Aug.  27  by  U  Hilton  Green,  Chmn.  Bd.  Bond  Trus..  for 
170.700  9q  yds.  pavement:  Southern  Paving  Co.,  of  Nash- 
ville, bitu'.ithic.  $2.65;  asphalt,  $2.55;  Graves-Matthews 
Paving  &  Constr,  Co.,  of  Birmingham,  asphalt,  $2.40; 
brick  with  sand  foundation.  $2.0  r ;  Southern  Paving  & 
Constr.  Co.,  of  West  Virginia,  brick  with  sand  founda- 
tion, $2,21;  with  concrete.  $2.61;  price  given  per  sq.  yd. 

'Fretport,  ///.—The  following  arc  the  detailed  bids  re- 
cetved  Sept.  5  by  G.  W,  Graham,  City  Engr.,  for  mac- 
adamizing 5th  Arc..  Hofmer,  American,  Chestnut  and 
other  streets:  (o)  Wm.  Ascher,  Frceport,  III.,  $70,067 
^awarded  contract);  (6)  M.  ford,  Cedar  Rapids,  la., 
$72,222:  10,486  sq.  yds.  brick  gutter,  a  $17,301.90,  b 
$17,301.90;  44.790  sq.  vds.  macadam,  a  $19,259.70,  b  $20,. 
603.40;  31,783  cu.  Vds.  excavation,  a  $9,534.90,  b  $9,- 
534-90:  31.460  lin.  ft.  Northern  Ohio   sandstone  curbing, 

Ittmt  marked  thus  give  the  names  of  parties  awarded  contracts. 


a  $20,449,  b  $20,449;  25  intakes,  a  $750,  b  $700;  69  trees 
(removing),  a  $276,  b  $24*;  7.840  sq.  ft.  cement  sidewalk 
approaches,  a  $862,  b  $862.  1,000  ft.  24-in.  sewer,  a 
$2,250.  b  $2,250;  166  ft.  i8-in.  sewer,  a  $249,  b  $249; 
manhole,  a  $35,  b  $30. 

Champaign,  III. — The  paving  of  N.  Elm  St.  with 
brick  is  reported  contemplated. 

^Peoria,  111. — The  Bd.  Local  Improv'.  is  stated  to  have 
awarded  contracts  for  paving  portions  of  Jackson  St. 
to'  John  MacAUister  and  Crescent  Contr.  Co.  at  $9,227 
anad   $4,075,    respectively. 

Quincy,  III. — Bids  will  be  received  until  Sept.  18  by 
Ey.  of  Local  Improv.  for  constructing  brick  pavement 
on   loth  St.,  as  advertised  in  The  i:,ngineering  Record. 

Hartford  City.  Ind. — ^The  Bd.  Co,  Comrs.,  it  is  re- 
ported, will  receive  bids  until  Oct.  7,  for  the  construction 
of  10.465  ft.  and  15,185  ft.  of  macadam  road  in  Har- 
rison Township  known  as  roads  No.  i  &  2;  also  15,775 
ft.  macadamized  road  on  the  line  between  Harrison  ana 
Washington    Townships.     L.    W.    Dougherty,    Co.    Aud. 

Shelbyville,  Ind. — It  is  reported  that  the  City  Council 
will  receive  bids  until  Sept.  17  for  the  construction  of 
a  macadamized  roadway  on  Center  St.  and  cement  side- 
walks  on  4   streets.     H.   J.    Clark,    City   Clk. 

Vincennes,  Ind. — The  Bd.  Co.  Comrs.,  it  is  reported, 
will  receive  bids  until  Sept.  28  for  the  construction  ot 
10.283  ft.  of  gravel  road;  also  the  FyiTe  gravel  road, 
length,  5,7.i6  ft. ;  also  until  Oct.  8,  for  the  construction 
of  8,000  ft.  gravel  road;  all  in  Vincennes  Township. 
Jno.  T.   Scott.  Co.  Aud. 

Ft.  Wavne,  Ind. — It  is  stated  that  bids  will  be  re- 
ceived until  Sept.  19  by  the  Bd.  Pub.  Wks.  (H.  W. 
Becker,  Clk.),  for  paving  sundry  streets  and  con- 
structing   cement    sidewalks. 

Ft.    Wayne,    Ind. — See    "Bridges.* 

Frankfort,  Ind. — It  is  stated  that  bids  will  be  received 
by  the  Bd.  Co.  Comrs.  until  Sept.  20  of  Canton  and 
».arrol  Counties  for  constructing  gravel  road  No.  19 
about  18,408  ft.  in  length.  Chas.  F.  Cromwell,  Co.  Aud., 
Clinton    Co. 

Decatur.  Ind.- — The  Bd.  Co.  Comrs.,  it  is  reported,  will 
receive  bids  until  Oct  7  for  the  construction  of  a  mac- 
adamized road  in  Root  Township.  C.  D.  Lewton,  Co.  Aud. 

Sunman,  Ind. — It  is  stated  that  bids  will  be  received 
until  Oct.  14  by  the  Town  Council,  for  constructing 
cement   sidewalks.      E.    R.    Bchlmer,   Town   Clk. 

Des  Moines.  Ia. — Bids  will  be  received  until  Sent. 
16  by  Bd.  Pub.  Wks.  (W.  W.  Wise,  Chmn.),  for 
paving  with  vitrified  brick  12th  St.  on  6-in.  concrete 
foundation  and  asphalt  filler,  in  all  about  5.200  sq.  yds.; 
also  until  Sept.  19  for  paving  with  vitrified  block  on 
6-in.  concrete  foundation  and  Portland  cement  filler. 
Park  Land,  in  all  about  4.317  sq.  yds.,  and  curbing 
Ingersol  Ave..  19,192  lin.  ft.;  also  until  Sept.  21  for 
navinsr  6th  St,  and  Arlington  Ave.  with  repressed  pav- 
ing block  on  6-in.  Portland  cement  found,  and  asphalt 
filter,   in  all   about  4,748   sq.    yds. 

Ottumwa.  Ia. — No  bids  ^were  received  Sept.  2  for  pav- 
ing with   brick.     J,   T.   Brady,   City   Engr. 

Ft,  Wtlliatns.  Me. — Bids  will  be  received  until  Sent. 
21  by  Cant.  F.  J.  Morrow.  Q.  M..  U.  S.  A..  Portland,  for 
constructing  concrete  walks  at  Ft.  Williams,  as  advertised 
in  The  Ens.neenng   Record. 

^Baltimore.  Md. — Patrick  Flanagan  is  reported  to  have 
been  awarded  the  contract  for  macadamizing  Chelsea  Ter- 
race.     Bids  opened   by  the  Bd.   of  Awards,    Aug.    28. 

Boston.  Mass. — Bids  will  be  received  until  Sent.  17 
by  the  Highway  Comn.  (W.  E.  McClintock,  Chmn.), 
15  Ashburton  PI.,  Boston,  for  constructing  roads  in 
the  following  towns  and  city:  length  given  being  ap- 
proximately only:  West  Bovlston.  6,800  ft.;  Charlton. 
2.500    ft.;    Princeton,    3,000    ft.;    Taunton,    3,500    ft. 

North  Adams.  Mass. — The  City  Council  is  reported 
to  have  decided  to  issue  $8,000  bonds  for  street  im- 
provements. 

^'Gladstone.  Mich. — Contracts  for  macadam  pavements 
and  installation  of  sewers  are  stated  to  have  been  award- 
ed to  the  Northern  Constr.  &  Engineering  Co.,  of  Esca- 
naba,   for  $30,000. 

^  IVaseca.  Minn.- — John  MadJgan,  City  Clk.,  will  receive 
bids  until  Sent.  17  for  paving  with  brick  block,  about 
17,207  sq.   ft.  on   Elm  and  First  Sts. 

Eveleth,  Minn. — It  is  reported  that  bids  will  be  re- 
ceived  until   Sept.    17    for   20,000   ft.   cement   walks. 

Sedalia.  Mo. — The  Citv  Council  is  reported  to  have 
passed  resolutions  providing  for  the  paving  of  4th,  5th, 
6th    and    7th    Sts. 

Glpucester  City,  N.  /.—The  City  Council  is  reported  to 
have  passed  an  ordinance  providing  for  the  issue  of 
$75,000   bonds   for   street   improvements. 

Allenstown,  N.  H. — Bids  will  be  received  until  Sept. 
20  by  A.  W.  Dean,  State  Engr.,  Concord,  for  construct- 
ing a  trap  rock  road  in  Allenstown;  probable  cost,  $4,000. 

Trenton,  N.  J. — Bids  will  be  received  until  Sept.  17 
by  the  Common  Council  for  paving  a  portion  of  Factory 
St.  with  sheet  asphalt,  and  Stockton  St..  with  sheet 
asphaltum;  also  repavinR  a  portion  of  S.  Clinton  Ave. 
with   sheet  asphaltum.      Harry   B.    Salter,   City   Clk. 

Camden,  N.  J. — The  City  Council  has  passed  an  or- 
dinance authorizing  the  issue  of  $150,000  street  bonds 
and  $15,000  park  bonds. 

An  ordinance  has  passed  third  reading  in  the  Council 
authorizing  the  paving  with  asphalt  a  portion  of  Berkley 
St..  and   with   macadam   a   portion  of   21st   St. 


Bids  will  be  received  until  Sept.  17  by  Edwd.  Francis, 
Chmn.  Com.  on  Streets  and  Highways,  for  paving  Princess 
Ave,  with  Macadam,  Jefferson  and  Delaware  Aves.  with 
Belgian   block. 

•Monroe,  N.  Y.~T.  F.  B.  Carpenter,  Village  Qk., 
writes  that  the  contract  to  construct  11,000  sq.  ft.  or 
cement  sidewalks  has  been  awarded  to  the  Tos.  Sharpe 
Cbnstr.  Co.,  of  Paterson,   N.  J. 

New  York.  N.  K— Bids  will  be  received  by  Moses  Herr- 
man.  Pres.  Bd.  Park  Comrs..  until  Sept.   26,  for  furnish- 
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ing  and  delivering  3,000  cu.  yds.  fine  bank  gravel  on  Bridle 
rath,  Ocean  Parkway,  bet.  Prospect  Park  anj  Conty 
Island;  also  4,000  cu.  yds.  (double  screened)  Hudson 
Kiver  road  gravel  to  parks  and  parkways,  Boro.  Brooklyn. 

Oyster   Bay,    L.    I.,    N.    K.— The    Nassau    County  Bd. 

iiuperv.    is    reported    to    have    awarded    the    contract  for 

grading  \V  est  Shore  Rd.,  Oyster  Bay  harbor,  to  Ze- 
bulon    Wilson,   o£   Oyster   Bay,   at  $6,775. 

Buffalo  N  K.— Separate  bids  will  be  received  until 
Sept.  20  by  the  Dept.  Pub.  Wks.  (F.  G.  Ward,  Comr.) 
tor  paving  and  repaving  portions  of  5   streets. 

Kings  Mountain,  N.  C— See  "Power  Plants,  Gas  and 
Electricity. 

Durham  N  C— Bids  will  be  received  until  Oct.  i 
by  the  Bd.  of  Co.  Comrs.,  at  Durham,  for  building 
about  iiYi  miles  of  macadam  road.  Approximate  quan- 
tltltes:  60,000  sq  .yds.  6-in.  macadam;  75,000  cu.  yds. 
excav.,  together  with  the  necessary  pipe  and  reinforced 
concrete  drains. 

Ottawa,  O.—lt  is  stated  that  bids  will  be  received 
until  Sept.  21  by  the  Bd.  Co.  Comrs.,  for  construct- 
ing 7  stone_ roads.     J.  T.   Maidlow.  Co.  Surv.  and  Engr. 

„„?!'''l'''?"'  °i~'^\  K  ^'^'^"1  'hat  bids  will  be  received 
until  Sept.  21  by  A.  A.  Sprague,  Clk.  Bd.  Pub.  Service, 
tor  constructing  cement  sidewalks,  grading,  etc.,  on 
several  streets;  also  same  time  and  place  for  $7,600 
street    improvement    bonds. 

Lorain,  O. — An  ordinance  is  stated  to  have  been 
passed  authorizing  the  issue  of  $24,000  bonds  for  pavinf 
Vine    St. 

New  Philadelphia,  O.— The  following  are  the  bids  re- 
ceived Sept.  3  for  paving  S.  Bway.:  E.  A.  Frish- 
r"f  ,*  ^°°\,'^'""'"'  W.  ,a.,  $16,113;  J.  Mein- 
hart  &  Sons,  Massillon,  O.,  $16,454;  Baldwin  Bros  & 
Oraham  Columbus,  $17,420;  Sheets  &  Lyons,  N«wcom- 
erstown  O.,  $15,509;  Vogt  &  Sons,  Massillon,  O.,  $15- 
5." 2;    Hensel    &   Springer,    city,    $14,988;    Adam    Schwab, 


lage    Clk.,    win    receive    bids    until    Sept.     19    for    $8,200 
Vine    St.    improvement    bonds. 


Reading,    O. — It    is    stated    that    Jos.    R.    Vedder,    Vil- 
*-it.      ^-jj    receive    bids    1       "  ' 

mprovement    bonds. 

Akron,    O. — See    "Sewerage    and    Sewage    Disposal." 

Ceiina.  O.—lt  is  stated  that  bids  will  be  received 
until  Sept.  21  by  T.  A.  Weis,  Co.  Aud.,  for  $22,000 
pike    bonds. 

Ashland,  Ore. — AH  bids  received  Aug.  26  for  maca- 
damizing 16,800  sq.  yds.  havG  been  rejected.  The 
city  will  probably  do  the  work  or  by  private  contract. 
M.    F.    Eggleston,    City   Recorder. 

Scranton,  Pa. — The  Common  Council  is  stated  to  have 
passed  an  ordinance  providing  for  the  grading,  curbing 
and  paving  of  a  portion  of  Green  Ridge  St. 

Uniontown.  Pa. — Bids  will  be  received  until  Sept.  18 
by  Jos.  W.  Hunter,  State  Highway  Comr.,  Harrisburg, 
for  constructing  7,070  ft.  road,  16  ft.  wide,  in  Dunbar 
Township;  also  4,095  ft.  road,  16  ft.  wide,  in  Vanderbilt 
Borough,   both  in  Fayette   Co. 

*  Erie,  Pa. — The  contract  for  paving  with  asphalt  a 
portion  of  French  St.  is  reported  to  have  been  awarded 
to  John  McCormick  &  Son,  645  W.  loth  St.,  at  $1.64 
per    sq.     yd. 

Bids  for  paving  a  portion  of  German  St.  is  reportea 
to  have  opened  as  follows:  Mayer  Bros.,  12 13  State 
St.,  asphalt.  $1.7.';,  brick  $1.90;  J.  McCormick  &  Son, 
asphalt,    $1.80,    brick   $1.95    (price   given   per   sq.    yd). 

*  Allentown,  Pa. — The  City  Council  is  reported  to  have 
awarded  the  contract  for  paving  portions  of  3d  and 
Court  Sts.  to  the  Barber  Asphalt  Paving  Co.  at  $2.09 
and  $2.07  per  sq.  yd.,  respectively. 

Parnassus,  Pa. — Bids  will  be  received  until  Sept.  17 
by  F.    R.    Alter.   Boro.    Secy^    for   grading  and   paving  a 

S)rtion   of  3d   Ave.   and   McCutcheon   St.      F.  R.    Carson, 
oro.    Engr.,    4th    Ave.,    New    Kensington. 

Smethport,  Pa. — The  Reemard  &  Higgins  Co.  are 
stated  to  have  bid  $51,536  for  22.056  sq.  yds.  brick 
pavement   on  concrete  base   or  $47,786   on   stone   base. 

Philadelphia,  Pa. — Bids  will  be  received  until  Sept.  18 
at  the  office  of  W.  Hunter,  Ch.  Engr.  Phila.  &  Reading 
Ry.  Co.,  520  Reading  Terminal,  for  grading,  draining 
and  paving  for  temporary  freight  yard,  at  19th  and 
Indiana   Sts.,   as  per  contract  No.   27. 

^  Reading,  Pa. — The  City  Council  is  reported  to  have  de- 
cided to  expend  $30,000   for  improving  5th  St. 

_*The  contract  for  paving  a  portion  of  Chestnut  *St. 
with  brick  is  reported  to  have  been  awarded  to  Fehr  & 
O'Rourke   at   $3,757. 

Lancaster,  Pa. — J.  E'.  Kendig.  301  E.  Frederick  St.,  is 
reported  to  have  secured  contracts  for  macadamizing  por- 
tions of  Franklin  St.  and  Park  Ave.,  at  $4,046  and 
$2,380,   respectively. 

*  Providence,  R.  I. — Contracts  for  constructing  sections 
of  state  highways,  covering  a  distance  of  nearly  30  miles, 
are  stated  to  have  been  awarded  by  the  State  Bd.  01 
Pub.  Roads  on  Sept.  4,  as  follows:  Coventry,  31,680  ft., 
John  Bristow,  $23,409;  Gloucester,  10,560  ft.,  A.  W. 
Steere,  $7,814;  Gloucester  and  Burrillville,  5.280  ft.,  A. 
W.  W.  Steere,  $3t97o;  Jamestown,  5,280  ft..  Alton  Head, 
$4,784;  Lincoln,  or,ooo  ft.,  T.  J.  Quinn,  $2,528;  Little 
Compton,  5,280  ft..  Lane  Constr.  Co.,  $5,407:  Narragan- 
sett,  7,920  ft.,  John  Bristow,  $10,397;  Tiverton,  2,640  ft., 
L.  H.  Callan,  $2,192;  Warwick,  15,840  ft.,  Daniel  A. 
Watson,  $2  per  cu.  yd. 

Woonsocket,  R.  /.—The  Common  Council  is  stated  to 
have  passed  a  resolution  providing  for  an  appropriation 
of  $6,000   for  paving  with   wood  block  Court   St.   Bridge. 

^  *Joknson  City,  Tenn, — The  contract  for  paving  on  por- 
tions of  Main,  Market,  Roan  and  other  streets,  in  all 
about  48,000  sq.  yds.,  bids  for  which  were  received  Sept. 
5,  has  been  awarded  to  the  Barber  Asphalt  Paving  Co., 
at  %2.J4l4  per  sq.  yd.,  for  bituminous  macadam  on  6-in. 
slag  foundation;  total,  $102,960.  Lids  were  also  re- 
ceived from  the  Southern  Bitulithic  Co.,  the  Southern 
Paving  &  Constr.  Co.,   and  the  Hassom   Paving  Co. 

•S.    H.   Pouder  has  secured  the  contract  for  22,000  sq. 
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ft.  concrete  sidewalk  and  4,600  lin.   ft.  concrete  curbing, 
at  a  total  of  $5,397.     L.  N.  Wilson,  City  Engr. 

"Greeneville,  Tenn. — Killion.  Turner  &  Co.,  of  Jas- 
per, _  are  stated  to  have  secured  the  contract  for  im- 
proving   highways    of    Greene    County,    for    $50,000. 

Houston,  Tex. — Bridge  and  paving  work  is  contem- 
plated here  to  the  extent  of  $500,000.'  About  75  miles  of 
rock,  gravel  and  shell  paving  will  be  laid.  John  B.  Ashe, 
Co.    Aud.;    Geo.   A.    Horton,   Co.    Engr. 

Marshall,  Tex. — John  W.  Maxcy,  of  Houston,  has  been 
engaged  as  consulting  engineer  for  street  paving  and 
sidewalk  construction.  The  cost  of  the  w(5rk  to  be  done 
will  he  pbout  $200,000,  which  has  been  voted  in  bonds 
by   the   city.  _ 

Dallas.^  Tex. — Bids  will  be  received  until  Sept.  20  by 
J.  B.  Winslett,  City  Secy.,  for  paving  Ross  Ave.  and 
Main  St.  with  either  bitulithic,  sheet,  natural  rock  or 
Indian  Territory  rock  asphalt,  vitrified  brick,  or  other 
^material,  limestone  curb,  limestone  gutter,  combined 
concrete   curb  and  gutter,   brick  gutters,  etc. 

'Seattle,  Wash. — We  are  informed  that  contracts  for 
paving  have  been  awarded  as  follows:  To  the  Sparger 
Concrete  Co.,  Lowman  Bldg.,  for  constructing  concrete 
sidewalks  on  Olvmpia  Way,  for  $3,864;  .\.  L.  Walters, 
conrrete  sidewalks  on  Kilbourne  St.,  for  $5,094;  Kalberg 
&  Co..  grading,  etc.,  on  ijth  Ave.  S.,  at  the  following 
bid:  Fixed  estimate,  $2,400;  97,000  cu.  yds.  earthwork. 
''43.650;  i  s  acres  clearing  and  grubbing.  $2,250;  182  M  ft. 
B.  M.  curbs  and  gutters,  $4,732;  7  catch-basins,  2  inlets, 
$560;  Id  catch-basins,  I  inlet.  $980;  i  single  inlet.  $12; 
40  lin.  ft.  sewer  pipe,  8-in.,  $56:  1,700  Hn.  ft.  box  drains, 
*85o;  total.  $55,jqo;  to  H.  F.  Jahn  &  Co.,  regrading  E. 
Denny  Way,  at  $11,581:  to  H.  F.  Kahn  &  Co.,  concrete 
sidewalks  on    3d   Ave.    W.,  at  $11,857. 

The  following  are  the  bids  opened  by  the  Bd.  Pub. 
Wks.  on  Aug,  31  for  planking  Railroad  Ave.:  Sparger 
Concrete  Co..  562  Lowman  Bldg.,  $36,001;  O.  Lindland 
&  Co..  3802  Densmore  Ave..  $34,872;  Rydstrora  &  Goerig, 
1802    i6th    .Ave.,    $35,465.    Hans    Pederson,    501    Fairview 

-A'-.       $38. '2* 

*We  are  informed  that  the  contract  to  pave  in  the 
alley  in  Block  17,  has  been  awarded  to  the  Sparger 
Concrete  Co..  5^2  Colman  Blk.,  at  $2,513.  and  the  con- 
tract to  pave  alley  in  Block  22,  to  the  Barber  .Asphalt 
Paving   Co.,   619   Bailey   Bldg.,   at    $2,636. 

"Neenah,  Wij.— Geo.  H.  Stanchfield  is  stated  to  have 
secr«-"d  the  contract  for  macadamizing  Wisconsin  Ave., 
at   $8,461;. 

_  Fond  du  Lac.  Wis. — The  Barber  Asphalt  Paving  Co. 
IS  reported  to  have  submitted  the  lowest  bid  for  paving 
E.   I  St.  2d,   W.   2d,  3d  and   Sheboygan   Sts.,   at  $88,642. 

Janesrille,  Wis. — No  award  was  made  Sept.  6  for  pav- 
ing Lincoln  School,  City  Hall  Alley  and  E.  Milwaukee 
St.      C.   V.   Kerch,  City  Engr. 

Racine.^  Wis.— It  is  stated  that  the  City  Clk.  will 
receive  bids  until   Sept.   21   for  improving  sundry   streets. 

Mihvaukce.  Wis. — Local  press  reports  state  that  bids 
will  be  received  until  Sept.  17  by  the  Bd,  Pub.  Wks. 
for  paving  with  bitulithic  isth  St.  and  Teutonia  Ave., 
in    all   about    23,000    sq.    yds.;    probable    cost,    $50,000. 
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POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes   Arranged   Alphabetically   by   States. 

Citronelle,  Ala.— The  Citronelle  Light  &  Power  Co. 
IS  reported  incorporated  by  J.  A.  Shannon,  S.  E.  Shan- 
non and  H.  H.  Ore  with  a  capital  of  $25,000.  The 
incorporators  have  been  granted  the  right  to  make  and 
sell  electric  power  and  current  and  also  to  manufacture 
ice. 

Radnor    Ala.—The   Alberta    Portland    Cement    Co.    of 

Calgary    has  applied    to  the   City  Council   for   concessions 
for  the  development   of  electric  power  at   Radnor. 

Dothan,  Ala.^A.  J.  Smith,  who  is  interested  in  the 
building  of  an  electric  power  plant  at  Dothan,  writes 
that  about  $150,000  will  be  expended.  No  engineer  has 
been  selected  as  yet,  and  organization  of  a  company  is 
not  yet  complete.  The  plant  is  to  be  constructed  about 
17  miles   from   Dothan  and  run   by  water. 

^an  Francisco,  Ca/.— The  Bd.  of  Superv.  on  Aug. 
26.  it  is  stated,  awarded  the  contract  for  furnishing 
light  to  the  municipality  to  the  San  Francisco  Gas  & 
Electric    Cff.      The    appropriation    is    $275,000, 

Stockton,  Cat.— The  Stockton  Gas  &  Electric  Co.   is  re- 
ported incoroorated  by  A.  H.  Winn,  Paul  McDonald    and 
'  others.  ' 

Turlock,  Cal.— The  Turlock  Electric  &  Water  Co.  re- 
cently incorporated  by  C.  H.  Weed,  is  about  to  com- 
mence work  of  constructing  the  electric  light  plant. 
Capital  $50,000. 

Montsuma,  Colo. — It  is  reported  that  the  Montezuma 
Power  &  Light  Co.  has  been  incorporated,  with  a  capital 
of  $<;o.ooo,  by  Geo.  L.  Nye,  B.  B.  Morrison  and  R.  W. 
Wagner. 

Glenwood  Springs,  Colo. — The  Central  Colorado  Power 
Co.  is  reported  to  be  planning  the  construction  of  a  tun- 
nel 12  miles  long,  to  be  dug  at  the  Shoshone  plant  at 
Glenwood  Springs,  to  generate  10,000  h.p.  It  is  reported 
that  sites  for  additional  power  plants  are  being  considered 
by  the  company,  and  it  is  said  to  be  the  intention  to 
develop  its  plants  sufficient  during  the  next  2  years  to  be 
in  a  position  to  sell  power  to  railroads  for  operating 
purposes. 

*  Norwich;  Conn. — The  New  England  Eng.  Co.,  123 
Court  St..  New  Haven,  is  reported  to  have  secured  from 
the  General  Electric  Co.,  of  Schenectady,  N.  Y.,  the  con- 
tract for  the  installing  of  a  high-tension  transmission  line, 
22,000  volts,  from  Scotland  station  on  the  Shetucket  River 
to  the  present  municipal  plant  at  Norwich.  The  ob- 
ject of  the  line  is  said  to  be  to  supply  power  from 
the  dynamos  located  at  the  dam  now  being  constructed 
at  Scotland  Station  to  the  municipal  station  at  Nor- 
wich. 

Washington,  D.  C. — See  "Miscellaneous." 

Jacksonville,  Fla. — The  following  are  the  bids  opened 
Sept.  4  by  the  Bond  Trus.  for  furnishing  200  new  street 
arc  lights  and  other  electrical  appliances:     The  Westing- 


house  Electric  &  Manufacturing  Co.,  of  Pittsburg,  Pa., 
lights,  etc.,  as  per  specifications,  for  $9,900;  General  Elec- 
tric Co.,  of  Schenectady,  N.  Y.,  $8,755. 

Jacksonville,  III. — LSds  will  be  reveived  until  Sept.  17 
for  furnishing  to  the  city  the  following:  a  200-kw.  gen- 
erator and  engine,  200  arc  lamps,  4  transformers  and  arc 
regulators.  Specifications  arc  on  file  at  the  office  of  Chas. 
W.  Brown,  Engf.  in  Charge,  Rm.  12,  Scott  Blk. 

Seymour,  Ind. — Bids  will  be  received  until  about  Nov. 
I  for  furnishing  the  city  and  inhabitants  artiflcial 
gas  for  light  and  fuel;  also  electric  light  for  street 
lighting,  electric  light  for  private  parties  and  electric 
power  for  parties  who  desire  it.  For  further  informa- 
tion  address   Fred.   Everback,    City   Clk. 

Clay  City,  Ind. — A  franchise  and  contract  for  lighting 
the  citv  has  been  given  to  B.  M.  Guirl,  of  Clay  City.  J. 
H.   Bence,   City  Clk. 

Chickaslui,  Ind.  Ter. — The  City  Council  is  reported  to 
have  granted  a  franchise  to  the  Chickasha  Water  Power 
Co.  for  a  period  of  25  years.  The  franchise  carries  with 
it  a  contract  with  the  city  to  furnish  501  street  lights  at 
the  rate  of  $^.25  per  lamp  per  month.  A  dam  is  to  bt 
constructed  by  t&e  company  across  Washita  River  about  3 
miles  from  the  city  and  turbine  wheels  installed.  About 
$50,000  is  to  be  subscribed  at  first  to  start  the  work. 

Leavenzvorth,  Kan. — The  Council  Aug.  28  passed  on 
its  revised  form  the  franchise  for  the  Leavenworth 
Light    &    Heating    Co. 

Covington,  Ky. — The  agreement  made  with  the  Union 
Light,  Heat  &  Power  Co.  by  the  Com.  on  Light  of  the 
City  Council  for  a  5-year  contract  to  furnish  arc  lights 
at  $55  per  lamp  per  year,  it  is  reported  has  not  been 
approved. 

Ellsworth,  Me. — It  is  reported  that  the  Elssworth  Power 
Supply  Co.  has  been  incorporated,  with  a  capital  of 
$450,000,  for  the  purpose  of  generating  electricity  for 
manufacturing  purposes.  Henry  M.  Hall,  of  Ells  worthy 
is    Pres.   of   the   company.  ^ 

The  Monterey  Hydro  Electric  Power  Co.  is  reported 
organized  at  Ellsworth,  for  the  purpose  of  owning,  oper- 
ating and  dealing  in  water,  lights  and  power  for  various 
purposes.  Capital  $5,000,000.  Proosy  Langely,  Pres. 
N.   T.  Whiting,  of  Ellsworth^,  Treas. 

Baltimore,  Md, — Elds  were  opened  by  the  Municipal 
Bd.  of  Awards  Sept.  4  for  the  city's  new  street  gas  and 
naptha  lamp  contracts.  The  Consolidated  Gas,  Electric 
Light  &  Power  Co.  offered  to  supply  the  gas  at  $7.25 
per  lamp  per  annum,  based  on  a  consumption  of  10,000 
cu.  ft.  of  gas  per  lamp  ea.  year,  with  a  charge  of  7254 
cts.  per  1,000  ft.  for  all  excess  consumption.  The  com- 
pany also  offered  to  supply  gas  for  the  lighting  of  the 
municipal  buildings  at  85  cts.  per  1,000  cu.  ft.  The  bid- 
ders for  the  contract  for  equipping,  maintaining  and  light- 
ing and  extinguishing  the  gas  lamps  were  as  follows: 
Moses  Newton,  $8.97^  per  lamp  per  annum  if  given  the 
contract  for  5  years,  or  i  year  contract,  $10.31  per  lamp 
per  annum;  2  years,  $10;  3  years,  $9.24.  The  American 
Street  Lighting  Co.  (bids  being  on  i  year,  2  years,  3 
years  or  5  years,  respectively),  $10.85  per  lamp  per  an- 
num, $10.85,  $10.65  and  $10.65.  The  Welsbach  Co.,  $12, 
$11.75,  $11.50.  and  $11.  The  American  Street  Lighting 
Co.  and  Moses  Newton  offered  to  take  full  charge  of 
the  lamps  and  furnish  the  gas  at  the  following  rates, 
I,  2,  3  and  5  years,  respectively:  The  American  Co., 
$22.85  P^r  lamp  per  annum,  $22.85,  $22.50,  and  $22.50. 
Moses   Newton,  $23.30,   $23,   $22.24,  and   $21.97^. 

Berlin,  Md. — The  Mayor  and  City  'Council  are  in  a 
position  to  grant  a  franchise  and  receive  propositions  to 
furnish  water  and  electric  lights  for  the  town  of  Berlin. 
Rids  will  be  received  until  Sept.  20,  as  advertised  in  The 
Engineering  Record. 

Ill  connection  with  the  franchise  to  be  offered  for 
sale  by  this  citv  on  Sept.  20,  as  advertised  in  The 
Engineering  Record,  the  town  is  to  have  the  option  of 
purchasing  the  plani  at  the  end  of  5,  10,  15  or  20  years 
at  a  price  that  a  committee  may  _  fix.  An  ice  plant 
could  be  operated  in  connection  with  the  power  plant 
to  good  advantage.  The  population  of  the  town  is 
1,500. 

New  Bedford,  Mass. — Bids  will  be  received  until  Sept. 
16  by  the  Street  Light  Com.  (Jos.  Chaussn.  Chmn.). 
for  lighting  the  streets,   for   a  period  of   i    year,  and  not 

Fall  River,  Mass.— The  Aldermen  are  stated  to  have 
adopted  the  report  of  the  Com.  on  Street  Lights,  recom- 
mending that  the  Mayor  be  authorized  to  enter  into  a 
contract  with  the  Fall  River  Electric  Light  Co.  for  light- 
ing the  streets  for  a  period  of  5  years.  The  contract  pro- 
posed provides  for  the  new  Magnetite  lamp  at  25  cts.  per 
light  per  night. 

Muskegon.  Mich. — The  Grand  Rapids-Muskegon  Power 
Co.  (Geo.  L.  Erwin,  Secy.),  it  is  stated,  intends  build- 
ing within  the  next  few  years  4  more  power  dams  be- 
tween the  Rogers  dam  and  Newaygo,  making  6  dams 
in   all,   which   will   develop   a   total  of  60,000  h.-p. 

Escanaba.  Mich.—T.  E.  Hatch,  of  Pellston,  is  reported 
interested  in  a  company  which  proposes  to  harness  Boney 
Falls  on  Escanaba  River  in  Delta  County.  Mr.  Hatch, 
it  is  stated,  has  applied  to  the  Bd.  of  Pub.  Wks.  of 
Escanaba  to  furnish  power  for  the  operation  of  the  muni- 
cipal  lighting  plant. 

Aurora,  Minn. — The  Council  is  reported  to  be  con- 
sidering   the    installing    of    an    electric    lighting    system. 

^  Ox-ford,  Miss.— The  power  plant  of  the  Univ.  of  Mis- 
sissippi, which  also  supplied  electricity  to  light  the  town, 
is  reported  to  have  been  destroyed  by  fire  Aug.  30.  It 
is  stated  that  it  will  be  rebuilt  at  once.  The  city  is  stated 
to  be  contemplating  the  building  of  a  municipal  plant  in 
connection  with  the  water  works. 

Meadrille,  Mo. — There  is  reported  to  be  a  project 
on  foot  here  for  an  electric  light  plant.  Address  J. 
H.    Dunn,   Meadville. 

Jefferson   City,  Mo. — See  "Public  Buildings." 

Springfield  Mo. — The  promoters  to  whom  the  city  re-' 
cently  granted  a  franchise  have  decided  to  incorporate 
with  a  capital  of  $50,000.  No  name  has  yet  been  de- 
cided upon  for  the  Company,  but  A.  J.  Eisemayer  is 
Acting  Chmn. 

St.  Louis,  Mo. — Bids  will  be  received  until  Sept.  20 
by  the   Bd.   Pub.   Improv,    (Aud.    J.   O'Reilly,   Pres.)    for 


*  Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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tW    UOomiaf    in    Quarantine 

a  gMHi_«loi  I.  nritchMard.  ric. :  swam 

witk  ccTtaia  licuB  fixtum  and 

conncctioas. 


-,    AM. — It   it   Mated    that   the    plan*    for    the 
. .    ni^  aad  water  datioa  have  been  M^miitcd  to 
tke  City  OmbcB.    Tbc  coat  viU  be.  accoMiag  to  reports. 


•,  Ar«».— The  City  licht  &  Ga*  Co.  is  reported 
—    ~    Barney.  Allen  Brovnhall  and  Mirk 
stated,    will    make    extensive    im- 
plant in  this  city  which  Ihry  have 


iaconaratcd  ay  R.  C  ft 


Jtnty  Citt.  H.  7.— The  Bath  Eleclric  Service  Co.  is  re- 
ted  lacaeyaTHtd  with  a  capital  of  $100,000,  to  operate 


tkauk  and  fa*  plants.  Ofice,  t€  Montgomery  !>t.,  Jer- 
ttf  C3ty.  laeorporators:  Luther  H.  Leber,  Arthur  A. 
Ladcr  aaid  otbera. 


_..._-«.  N.  J. — R,  V.  Strvfccr,  Trcas.  and  Gen. 
Mfr.  Martia  A.  SooMriet  Electrtc  Co..  131  South  St.. 
wTtlt*  that  all  u»UaUa  hare  been  let  in  connection  with 
the  i«anu»«jatuu  coMcBplatcd,  at  a  cost  of  $100,000. 


J  N.  J. — The  Boro.  Coiuicil  is  reported  to  have 
vated  t»  laWall  electric  Ucfats. 

Mtm  Yti.  -V.r.— Bids  will  be  received  until  Sept. 
«1  by  C  B.  J.  Snyder.  Supt.  School  Bldgs..  New  York 
City.  f€>r  iastalline  electric  equipment  in  the  follow- 
hw  (Choola:  Addition  to  and  alterations  in  School 
fgt  Bora.  Manhattan;  addition  to  School  140,  Boro. 
■taaUya:  new  School  89,  Elmhursi.  Boro.  Queens; 
School   aS,    KichiBond,   Boro.    Richmond. 

A»tmy.  S.  K.— See  "Water." 

ScUfhti€»k*,  N.  y.— The  Schaghticoke  Electric  Co., 
which  IS  now  omstjuaina  an  electric  power  plant  on  the 
HoOTick  Sncr  in  Schagbticoke  has  filed,  according  to 
waattl.  in  the  Omnty  Oerk's  office,  an  amended  cer- 
tiacate  of  incorpofation  extending  the  6eld  of  its  opera- 
tiona  to  Schenectady  and  Monteomery  Counties  as  well 
aa  Rcnsaelaer,  Saratoga  and  .Albany  Counties.  Geo.  E. 
Greene.  Pres.,  and  H.  R.  Leyden,  Secy. 

Seneca,  S.  C. — The  Council  is  reported  to  be  consider- 
fag  the  establishing  of  an  electric  light  plant 

?^l'  ^"J"**".  JV.  C— Bids  will  be  received  until  Oct. 
J  by  F.  L  Carpenter.  Town  Ok.,  for  $50,000  water,  light 
and  street  aaprovement  bonds. 

'Cnmd  Fcrkt,  N.  D. — Tlie  contract  for  a  700-ft.  tunnel 
r*  f*  S^  "?•?  "nain».  't  is  stated,  has  been  awarded 
hythe  Bd  of  Regents  of  the  North  Dakou  Univ.  to 
*•>**«■•  Robmaon  A  Wardrope.  of  Leeds,  at  about  $4,500. 

i,  ^T***^-  .O-.— •"■«  Cleveland  Electric  Illuminating  Co.. 
f^^eKL?*  intends  building  a  generating  plant  on  the 
[;"«»■««.  "ad  is  ooosiderinK  the  building  of  a  tunnel 
SS  25  .  •"J'VPiy  «•■«  P'»n«  »«h  "iter.  It  is  stated 
gWplaiis  for  the  p&it  are  to  he  prepared  by  C.  W. 
acnnni.  Ch.  Engr.  of  the  Water  Dept. 
— iL**  ^if?*  '''*'  "'  additional  arc  lights  for  street  pur- 
poaoiwin  be  atuched  to  the  street  lighting  service  im- 
■eoiately.    Cha».  Kibble.  Sum.  of  Lighting 

«JS  'LISS"'^  ^.^'^  »!?»   ^'"«'   •*<••  *'"  "liiP  the  Mil- 
lord  School  with  an  electric  plant. 

*  WAIST'S.  """-"P"?   Texhoma   Electric   Light.   Water 

•  lee  Co.  i*  reported  incorporated  by  W.  A.  Turner  and 


l'?'t?*^°^''—J*^  "»"*»*  f^E«  Line  Htg.  k  Lighting 
Ox.  of  Fayettevjlle.  Ark.  (.A.  V.  Wolf.  rtes..  Fayette- 
baie.  and  AJva  Duncan,  of  Parsons.  Kan.,  Ch.  Engr.), 
2*re«  to  purchase  about  4».ooo  ft.  of  4-in.  casing  for  gas 
ry-  ?■— o  '•-,.'»'  »■'"•  pipe,  and  1.000  ft.  6-in.  pipe, 
•"■•'■«»'   wppbea    necessary    to    insull    a   low-pressure 


Cnrnue  Okla.—U  a  stated  that  Granite  Electric  Co. 
w  '**^  tneorporated.  with  a  capiul  of  $10,00,  by  K.  C. 
Knox,  H.  J.  Hayes  and  others. 

.-°^j?**-.  0^»-— The  City  Council  is  reported  to  be 
lastamattat   the    secnnng    of    a    water    motor    and    dy- 

"C?  #*"T^"  "•*  ^  establishing  an  electric  light 
Vsaat  for  Dayton. 

•  i5]f"'I*'6_?''''^"  '»  repotted  that  the  Prinevitle 
U^  m  Power  Co.  win  next  rear  insull  a  power 
gMlOB  the   Matoles  to  supply  the   whole  county  with 


Wjttr1»rd  /•«.— Tie  Waterford  Electric  Light  Co. 
MlAoat  to  be  incorporated  by  Bertram  E.  Waltr,  Al- 
lym  C  Horey  and  Chas.  Himrod  to  supply  light,  heat 
and  power  to  the  boro.  of  Waterford. 

_Wr*»j.  /»*— The  Conooheagre  Electric  Light,  Heat  & 
rower  Co.  is  reported  incorporated,  with  a  capiul  of 
fao^,  by  E.  B.  Doet.  Seth  Lehmastcr,  of  Markes,  and 


*f|f*«f,  /"«.— The  Bd.  of  Park  Comrs.  is  reported  to 
M^CMIannlating  the  installing  of  elcctriq  cables  in  con- 
ns the  City  Park  and  to  have  lamps  suspended  from 
— *-'  iroa  poles. 


ChartnUm,  j,  C^— Bids  will  be  received  at  the  office  of 
loa  SlaioHS,  Cky  Clcctrkiaa,  aatil  Nov.  15  for  lighting 
tht  ttmu  and  poUic  bafldtogs  of  the  city  for  a  term 
at  t.  s  or  4  years  froa  Jane  *o,  1908,  with  electricity, 
ffa  or  seaw  Mber  tUnmlnttfag  power  cqaivalcot  thereto, 
or  partly  by  one  and  partly  by  another. 

MfmthU.  rnsa^— The  eeoslnicting  of  a  municipal 
HlfcinU    punt    is    reported    aadcr    consideration. 


lfW».  T*M, — It  la  stated  that  Texas  anad  Eastern 
capltaHsts  have  ■nhsfrlted  toward  the  establishment  of 
an  dcctrfe  power  plant  to  Milam  County,  about  60 
■ilta  aaatt  of  Waco.  The  City  Council  has  granted 
•  fnacUic  to  the  caanany  for  poles,  wires  and  all 
fcMkats  nasdrd  to  eqmppmc  an  electric  light  service 
nr  tats  city.  It  is  also  proposed  to  sapply  light  to 
Houacen,  aand  power  for  an  totcrarban  electric  rail- 
way wUdb  is  10  be  operated  all  over  centra)  Texas. 
Jos.  J.  Henry  is  reported  to  be  managing  the  enterprise. 

Ftrrig.  Tt*.— It  is  reported  that  the  Ferris  Light  it 
Power  Co.  has  been  Incorporate,  with  a  capitti  of  f4,ooo, 
by  W.  W.  BaiAelor,  C.  A.  Weatherford  and  others. 


Calvert.  Tex. — Jas.  J.  Henry,  of  Denver,  it  is  st.ntefl, 
is  promoting  a  project  to  build  a  power  plant  at  this 
place  to  furnish  electricity  for  light  and  power  to  sur- 
rounding towns. 

Houston,  Tex.—E.  C.  Lamb  is  reported  to  be  organir- 
ing  a  company  with  a  capital  of  $50,000  to  build  a  plant 
for  the  manufacture  .of  electric  dry  kilns. 

Pittsfori.  VI. — Sur\-evors  are  reported  to  be  in  the 
vicinity  of  Furnace  ferook.  Pittsford,  for  the  Ver- 
mont Marble  Co.,  which  proposes  to  harness  the  power 
of  this  stream  and  build  a  power  station  on  the  site 
east  of  Pittsford  Mills.  The  plan  is  to  use  steel  tub- 
ing between    tHe   reservoir   and   the   power    house. 

UonlpelifT,  Tf.— The  City  Council,  it  is  stated,  has 
granted  a  franchise  to  F.  M.  V.  Corry,  E.  H.  Deavitt 
and  E.  M.  Frost  to  erect  poles  and  string  wires  In 
the  streets  of  Montpelier  for  their  power  plant,  which 
it    is    proposed    erecting    near    Kinney's    mills. 

Spokane,  If «*.— Reports  state  that  the  Big  Bend  Water 
Power  Co.  (E.  P.  Snaulding,  Vice-Pres.  and  Gen  Mgr.) 
expects  to  start  work  soon  at  its  power  site,  28  miles 
down  the  Spokane  River.  The  cost  of  the  plant,  includ- 
ing duplicate  transmission  lines  to  Spokane  and  to  the 
Coeur  d'.Menes.  will  be  about  $2,000,000.  .Ml  lines  will 
be  put  underground  in  the  fire  district.  The  dam  to  be 
constructed  on  the  Spokane  River  will  be  489  ft.  in  length 
and  100  ft  high,  mo  ft.  wide  at  the  bottom  and  nearly 
10  ft.  wide  at  the  top.  The  power  house  will  be  in  the 
middle,  and  over  the  present  channel  of  the  river.  .  It 
will  be  184x66  ft.,  with  walls  j8  ft.  high  and  18  in.  thick. 
The  power  house  will  be  built  entirely  of  steel  and  rein- 
forced concrete,  while  the  dam  will  contain  50,000  cu. 
vds.  of  ma,sonrv.  which  will  cost,  arnroximately.  $400,000. 
On  either  side  of  the  power  house  will  he  wasteways,  oiie 
H3  ft.  wire,  the  other  174  ft.  wide.  ,\bout  35,000  cu. 
vds.  of  rock  will  have  to  be  moved  in  cutting  a  channel 
for  the  wasteways.  Seven  steel  conduits,  each  to  ft.  ,in 
diameter  will  lead  throueh  the  dam  hodywall  to  7  pairs 
of  turbines,  each  of  which  will  weigh  qo  tons.  Besides 
nlanning  to  dispose  of  light  and  power  in  Spokane  and 
at  the  various  mines  of  the  Coeur  d'Alcne  district,  a  1.12- 
mile  power  line  to  Murray  is  being  planned.  R.  C. 
Ij)wry,  of  Seattle,  is  Enor.  for  the  company,  and  T.  E. 
Ross,  also  of  Seattle,  is  Electrical  Engr.  J.  S.  McKenna 
is  local  Consulting  Engineer.  »     ,.       t,     . 

The  officials  of  the  Chicago,  Milwaukee  &  St.  Paul 
R.  R.  (D.  T.  Whitlemore.  Ch.  Engr..  Chicago 
III  1  are  reported  to  be  contemplating  the  developing  of 
electric  power  by  harnessing  the  St.  .Toe  River.  It  is  re- 
ported that  the  electric  energy  will  probably  be  used  to 
substitute  electricity  for  steam  power  to  carry  freight 
across  the  Bitter  Root  divide. 

Seattle.     Wath.—Thc     Seattle-Tacoma     Power     Co.,     it 
•  is  stated,  has  been  given  until   1913   to  put  wires  under 
ground. 

Eliini  W.  Ffl.— The  County  Court  (Lee  Crouch,  Clk.) 
will  receive  bids  until  Sept.  i.t  for  the  electric  and  gas 
fixtures  for  the  court  house  now  being  erected. 

Prairie  du  Sac,  Wis. — A  dam  is  to  be  constructed 
across  Wisconsin  River  at  Pound's  Landing  to  cost 
aboKt    $1,500,000.      .\ddress    Magnus    Swenson,    Madison. 

•Superior,  Wis. — It  is  stated  that  the  building  of  a 
mnnicipal  lighting  plant  has  he<-n  abandpned  for  the 
present  and  a  contract  entered  into  with  the  Superior 
Water.   Light  &    Power  Co.   for  another  year. 

Anligo.  Ifir.— Henry  Sherry,  of  Neenah.  Wis.,  it 
is  reported,  proposes  developing  water  power  on  Wolf 
RivT. 

Muscoia.  W«.— L.  M.  Dixon.  Village  Clk..  writes  that 
a  light  niant  and  nower  was  purchased  by  the  cifv.  and 
•n  election  held  Aug.  24  resulted  in  favor  of  issuing 
bonds  for  improvements.  The  dam  was  damaged  by  the 
flood  and   will   be  repaired;  contract   soon   to  be  let. 

MitineJosa,  Man. — If  is  stated  that  water  for  the  pro- 
posed Power  Plant  to  be  constructed  here  will  be  ob- 
tained from  Clear  Creek  10  miles  north  and  a  dam  con- 
structed there.     Address  E.  O.  Denison,  Minnedosa,  Man. 

Kingston,  Ont. — The  Northumberland  &  Durham 
Power  Co..  of  Durham,  is  reported  to  be  considering  the 
nuestion  of  transn-itting  power  to  Kingston.  The  point 
of  development  will  be  Healy  Falls.  ' 

Millbrook,  Ont. — J.  Davidson,  ^of  Millbrook,  is  sfaged 
10  hav^  purrhasrd  the  electric  lighting  plant  and  has  a 
contract   to   light  the  town. 

Hamilton,  Ont. — The  Hydro  Electric  Power  .Comn.,  of 
Toronto,  is  reported  to  have  sent  out  a  surveying  party 
In  locate  the  transmission  line  from  Hamilton,  to  Guelph, 
Berlin,    St.    Mary's  and    Stratford. 

Otiawa,  Ont. — -The  Municipal  El'cfric  Comn.  has  made 
a  recommendation  to  the  City  Council  that  it  be  au- 
thorised to  make  the  following  offer  to  Gilmour  & 
Hughson.  th»  owners  of  the  Chelsea  Power,  that  one 
half  of  the  bed  of  Gatineau  River  at  the  fall  of  Chel- 
sea, with  the  right  to  take  water  enough  from  the 
river  to  develon  25,000  h.-p.  be  purchased  by  the  city 
for  the  sum  of  200.000  and  that  in  addition  the  city 
agrees  to  build  within  10  years  a  dim  across  the  en- 
tire river  capable  of  -establishing  an  So  ft.  head  at  the 
water  power. 

ELECTRIC  RAILWAYS. 

Nates   Arranged    Atphabetically   by   States. 

San  Francisco,  Col. — Survevs  are  reported  completed 
and  rights  of  w«v  acquired  for  the  Napa.  I.akeport  & 
Richardson  Bay  R.  R.     Richard  Hotaling,  Pres. 

Oakland,  Cal. — A.  W.  Malthy,  of  Martinez,  is  reported 
to  have  secured  a  contract  to  construct  an  electric  dail- 
wsy  from  Airtisch  to  Oakland. 

Denver,  Col, — Surveys  for  the  Interurtian  Constr, 
Co.'s  eVctric  line  from  Henver  to  Greeley  will  be 
started  immediately,  according  to  reports.  Rights  of 
wsy  snd  franchise  in  Denver,  Adams  and  Weld  Coun- 
ties have  been  secured  by  the  company. 

.Sacramento,  Cat. — It  is  reported  announced  that  the 
Northern  Electric  Ry.  Co.  will  construct  an  electric  rail- 
—-.V  to  W'w^dland  via  Coluss  Willows.  Arbuckle  and 
Winters.  The  company  secured  permission  from  the  War 
Dept.  to  build  a  bridge  over  Sacram'Pto  River  at  M. 
St.   in  connection   with   the  Vallejo  &   Northern  Ry.   Co. 
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Ouiticy,  /«.— The  City  Council  is  reported  to  have 
adopted  an  ordinance  granting  a  franchise  to  St.  Louis, 
Terre  Haute  &  Quincy  Traction  Co. 

Boston.  i»/a«.— The  following  are  reported  to  be  the 
bids  received  Sept.  5  by  the  Boston  Transit  Comn.  at 
Boston,  for  entrances  and  exits  at  Summer  St.  for  Wash- 
ington St.  Tunnel:  Coughlan  &  Shields  Co.,  $17,711.50, 
tiiSe  3  months;  Chas.  R.  Gow  Co.,  $14,518.50,  Dec  10, 
1907;  Patrick  McGovern,  $14,106,  Nov.  15,  1907;  John 
E.   Palmer,  $13,958.  Dec.    i,   1907- 

Alhol  Mass.— It  is  stated  that  the  Athol  &  Orange 
St  Rv  '  Co  (W.  D.  Smith,  Gen.  Mgr.),  is  planning  to 
build   a    is-vft.   addition   to  its  car  house. 

New  Bedford,  Mass.— The  Union  St.  Ry.  Co.  (E.  E, 
Potter  Gen.  Mgr.),  is  reported  to  have  announced  the 
erection  of  an  addition  of  300  ft.  x  350  ft.  to  its  car 
sheds. 

Lomcll  Mass.— The  Boston  &  Northern  St.  Ry.  (David 
Bruce,  of  Lawrence,  Div.  Supt.),  it  is  reported,  is 
about  to  contract  for  the  constructing  of  a  single  track 
electric  railway  from  Lowell  to  Lawrence,  via  West 
Andovcr,  a  distance  of  about  9  miles. 

E.rcelsior  Springs,  M<j.— The  St.  Joseph.  Excelsior 
Springs  &  Lexington  Ry.  Co.  is  reported  incorporated 
with  a  capital  of  $200,000.  The  company  proposes  to 
build  and  operate  a  standard  guage  electric  railroad 
from  Excelsior  Springs  to  Hibbard,  Mo.,  about  10 
miles  distant.  A  bridge  will  be  built  across  the  Mis- 
souri River  at  Lexington.  G.  P.  Lingenfetter,  of  Den- 
ver- C  D  Wade,  of  Excelsior  Springs;  Chas.  Dyer, 
of  Denver-'  W.  J.  Bates,  of  Hibbard;  A.  M.  Bates,  S. 
S  Mclntire.  of  Excelsior  Springs,  and  D.  C.  Finley, 
of   Kansas  City,  are  said  to  be  interested. 

Bath  N  K.— The  Bath  Electric  Service  is  reported 
incorpm-ated  to  construct  an  electric  railway  in  Bath. 
Capital,  $100,000.  Luther  H.  Leber,  Frederick  M.  Day- 
ton, of  Buffalo,  and  Arthur  A.  Lozier,  are  the  in- 
corporators. 

Elmira  N.  K.— Summers,  McDonald  &  Winters  are 
stated  to'  have  secured  the  contract  for  grading  electnff 
railway  from   Hornell  to  Dansville. 

Asheville  N.  C— It  is  stated  that  the  Asheville  Rapid 
Transit  Co.  will  soon  place  contracts  for  constructing  2]^ 
miles  of  track  in  Asheville. 

Zanesville,  O.— It  is  reported  that  steps  are  being  taken 
by  the  Ohio  Electric  Ry.  Co.  for  the  extension  of  the  line 
from  Zanesville  to  Pittsburg. 

Salem,  Ore. — A.  Welch,  of  Portland,  is  reported  to, 
have  petitioned  the  City  Council  for  a  franchise  over 
several  streets  of  the  city  from  the  northern  to  the 
southern  limits  with  outlet  to  the  Willamette  River  for 
an  entirely  new  electric  railway  system.  The  purpose 
is  to  construct  the  initial  line  to  Albany,  and  extension 
is  contemplated  to  Portland  on  the  north  and  Eugene 
on  the  south.  Lateral  branches  are  planned  for  Turner 
and  Mehama. 

Marietta,  Pa. — It  is  reported  that  the  Conestoga  Trac- 
tion Co.  (H.  W.  Crawford,  Ch.  Engr.),  has  decided  to 
extend  the  Columbia  &  Donegal  line  from  Marietta  to 
Elizabethtown,  running  from  Marietta  to  Maytown,  Ko- 
wenna  and  Bainbridge  by  the  way  of  Billmyer  and  on 
to  Elizabethtown. 

Kittanning.  Pa. — It  is  reported  that  the  Kittanning  & 
Leechburg  Kys.  Co.  (T.  A.  Moesta.  On.  Mgr.),  ex- 
pects to  build  a  90- ft.  iron  span  bridge;  also  3  miles 
of  track. 

Du  Bois  Pa.— The  United  Traction  St.  R.  R.  Co.  is 
reported  organized  with  Austin  Blakeslee.  Pres.,  and 
M.  I.  McCfreight,  Secy.  The  electric  railway  system 
will   be   extended   to   Big  Run. 

Mercer,  Pa. — It  is  stated  that  within  a  short  time 
work  on  the  construction  of  a  new  electric  line  between 
Mercer  and  Greenville  will  begin,  according  to  present 
plans  of  the  promoters,  and  a  charter  has  been  granted 
the  Mercer  Constr.  Co  with  a  capital  of  $25,000.  In- 
corporators: T.  P.  Filer,  L.  W.  Orr  and  J.  M.  Campbell, 
of  Mercer;  Sylvester  D.  Downs,  of  Greenville,  and  W. 
Hilderbrand,  of  Pittsburg.  It  is  also  proposed  to  extend 
the  line  from  Greenville  to  Sharpsville. 

Philadelphia,  Pa.^Articles  of  incorporation  are  stated 
to  have  been  filed  for  the  American  Suspension  Rail- 
way Co.,  of  Philadelphia,  the  objects  of  which  are  to 
acquire  improved  railway  traction  or  rapid  transit  lines. 
Incorporators:  D.  M.  Prantz,  W.  H.  Tigerman,  Geo.  W. 
Schriner,  Frank  O.  Butler,  and  athers,  of  Philadelphia. 
Capital,  $5,000,000. 

Harrisburg,  Pa. — It  is  stated  that  M.  S.  Hershey  con- 
templates constructing   an  electric   railwav  10   Ephrata. 

Yankton,  S.  D. — The  City  Council  is  reported  to  have 
granted  a  franchise  to  Yankton  &  Southern  R.  R.  Co. 
to  construct  a  single  track  along   ist   St.  and  Broadway. 

Everett,  Wash.— J.  T.  McChesney,  of  the  Everett  Im- 
provement Co.,  and  associates,  it  is  stated,  will  soon 
begin  construction  of  an  electric  line  between  Snoho- 
homish  and  Fall  City,  a  distance  of  35  miles. .  Surveys 
have  been  practically  completed  for  the  new  line.  The 
road  will  pass  through  Cherry  Valley. 

Wheeling  W.  Va. — The  Interurban  Railway  Co.,  of 
Wheeling,  W.  Va.,  is  reported  chartered  to  build .  an 
electric  railway  from  Wheeling  to  Bethany,  Capital, 
$10,000, 

Morganiown.  W.  Fa.— The  Sabraton  St.  Ry.  Co.  (Geo. 
C.  Sturgess,  Pres.)  is  reported  to  have  in  contemplation 
the  construction  of  an  electric  railway  from  Fairmont 
to  Connellsville,  Pa. 

RAILROADS. 
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Enterprise,  Ala. — The  building  of  a  railroad  between  St. 
Andrews  Bay  via  Shipley,  Fla.,  to  Enterprise  and  thence 
to  Birmingham,  is  reported  under  con^deration.  G.  W. 
Carlisle,  of  Enterprise,  may  be  able  to  give  further  in- 
formation. 


Sulphur  Springs,  Colo. — .\  corps  of  engineers  in  charge 
of  W.  C.  Hildebrand,  Ch.  Engr.  of  the  Denver  &  Trans- 
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continental  Ry  Co.  is  reported  to  be  making  a  survey 
S^,1nh,?r''^  ■"''  ^^'^\^  '^  proposed  constructing  between 
,  3„/  -^Pr'^gs  and  M.nturn.  The  distance  between  tlie 
2  points  15  stated  to  be  about  32  miles. 

cJr&"C'.,l"-~,^*  '*  "'5'^''  "'*'  'he  officials  of  the  Chi- 
Pa^ul  railrolS^^hr"  ^S"^ -^H  ^'''"eo.  Milwaukee  &  St. 
probaow    ,,n,il    A  decided     to     postpone     indefinitely, 

Kansas  Citv  M^  m'  K='7?a\City,  Kan.;  F.  C.  Daniels, 
Tt.  J  •'^'-  *'°-'  "•  F-  Guthr  e  and  others  of  Toneka 
dotte  ri.'n,'"'^"''^!  '°  ■■""  f™"'  the  east  line  of  Wpyan: 
Tohnson     Ai7     ^""'h^f^t    through     Wyandotte,    Douglas, 

i?oX^e^''rndiSe"co^i'tfey'    ^'-^''°-    C"-'-'-- 

^3J-i?;;;;i^^«;^^^u"r-^^?rS-a^°5^ 

bonds  with  whch  it  ?='■"'''■  '^  j'''°"t  to  issue  $850,000 
across  srrar''gats,"aggre^arg"abo'uTrt?lls."'^   '"'' 

C^%ht'A-k  'v-  ^-  >'— The  Pennsylvania  R.  R.  ( 4,lex 
ports  wfll  S.nl"/'"-  Philadelphia.  Pa.),  according  Vo  rei 
?ri"road  station  J V°°'?°  ^"'^t  ^'''=^-  ^'""^  ="«i  concrete 
the  nirwork  of  Lll"""''\  ^^^  P^^'^'nary  plans,  with 
traffic  are  now  ^n  ?h  "  h'"'^^''!  \"''  °>her  facilities  for 
cons^der.^lor^here"  wiW/  1°/ tracks""™^"  '"'''"'^  '"' 

an^:'fct^    ?aii;?adrSl^eTin°S?e''  e'.feli^e'" ol'X 
Cincinnati,  O.— The  Department  of  Track  Flevation  and 

is^stl?^f'',n%  ''''■~T''5  Philadelphia  &  Reading  Ry.  Co. 
Hunter  Ch  Fn''.^  ^'^^''^•'""^V"  '?^  submitted  to  Wm 
Seof^'s  fnr  „  ^^•-  ^"^/"^e.  Terminal,  Philadelphia,  by 
?r!5„i,.  •  J  grading,  draining  and  paving  a  temporary 
canard  v'^s'fo'll''"'  ""'*  '»"'  ^'^-  and  Indian  Ave^  The 
fS  ed  flZ  ^  -f'"""  '"if-  '^"  ""^t  "*  double  tracks  to  be 
wTtlf'Belgi'an'bte"'^'  ''''"^^"  "^^  *"^'<^  '"  he  Paved 
It  is  stated  that  bids  for  the  first  section  of  track  eleva- 
t.on  for  the  Philadelnhia  &  Reading  Rv.^  (Wm  Hunte? 
?wJk"o*'''-r,,^'"i'"'''P^*^'  ^"'  he  aske/within  the  next 
BeTks  St  Ld  f^'-T""",-*"  he  undertaken  lies  between 
St.  a  diJann.  .%'  k"'.'^'''"'"  °'  ^™ad  and  Cumberland 
asked  .0  Wd  fo  °Lahout  9  squares.  Contractors  will  be 
asked  to  bid  for  the  construction  of  the  retaining  walls 
bridges  and  trestles  for  the  temporary  tracks. 

tt,f''!"'/il"'~'V'^  reported  that  the  charts  received  by 
the  Isthmian  Canal  Comn.  at  Washington,  D  C  for 
the  relocation  of  the  Panama  Railroad  indicate  that'll  il 
proposed  to  practically  construct  a  new  railroad. 

H-enatchec.  (f'^'i,— It  is  stated  that  the  Priest  Rapids 
Chelfn  ,,!,H  ,^  hmlding  a  railroad  from  Wenatchee  via 
.he'N"or1!;L°'p;ciril."V"  ^"="°"'  '°  '°'"'  P-"'  °" 

Cheney  M^a.,/, -The  North  Coast  Ry.  Co.  is  said  to 
be  considering  the  building  of  its  road  through  Cheney 
provided  a  satisfactory  offer  is  made  to  the  company  by 
the  citizens.  f     j    ^y 

Pasco,  M'ash.—The  Northern  &  Southern  Ry  Co  it 
IS  reported,  contemplates  the  construction  of  a'  railroad 
between   Watervillc,    Douglas   County,  to   Pasco. 

,^^^'i"^""h^^.  Fa —Ralph  Overholt,  of  Pittsburg,  Pa., 
and  Beni.  F.  Overholt,  of  Scottdale,  Pa.,  are  reported 
interested  in  the  Fairmont  &  Southern  Ry.  Co ,  which 
proposes  constructing  a  railroad  between  Belington,  W. 
Va.,  and  Pittsburg.  Pa.,  a  distance  of  about  225  miles. 

'Field,  B.  C— It  is  reported  that  the  Grand  Trunic 
Ky.  CO.  has  entered  into  a  contract  wjth  Macdonell  & 
Uzowski,  of  Vancouver,  to  lower  the  grade  of  the  main 
line  near  Field,  which  includes  about  i  !4  miles  of  tun- 
ne  s,  on  each  side  of  the  Kicking  Horse  Pass.  The  work 
will  take  about  2  years,  and,  it  is  stated,  will  cost  about 
f  1,000,000. 

HanuHon,  Ont.— It  is  stated  that  surveys  are  being 
made  and  it  is  hoped  to  begin  construction  in  the  spring 
en  the  Hamilton.  Waterloo  &  Guelph  Ry.,  which  is  to 
be  constructed  via  Dundurn  and  Harvey  Parks  into  the 
city. 

PUBLIC    BUILDINGS. 
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Whipple  Barracks,  Ariz. — Bids  will  be  received  until 
Oct.  12  by  Capt.  Chas.  C.  Walcutt.  Jr.,  Acting  Quarter- 
master, Prescott,  for  construction  plumbing,  hot  water 
heating  and  electric  wiring  hospital  at  Whipple  Barracks, 
as  advertised  in  The  Engineering  Record. 

Takoma,  Washington,  D.  C. — All  bids  received  Aug. 
23.  by  Maj.  J.  T.  Crabbs,  Quartermaster,  Walter  Reed 
Army  General  Hospital,  for  the  general  construction,  in- 
cludinp-  nlumbing,  gas  piping,  electric  lighting  of  double 
set  of  hospital  corps  sergeants'  quarters  at  above  hospital, 
have  been  rejected,  and  new  bids  will  be  received  Sept.  23! 

Washington,  D,  C. — Plans  are  stated  to  have  been  ap- 
proved for  the  erection  of  a  building  for  the  Bureau  of 
American  Republics  to,  be  erected  at  17th  and  C  Sts., 
N.   W. 

Coeur  d'Alene,  Idaho. — The  citizens  are  stated  to  have 
voted  to  issue  $40,000  bonds  for  the  erection  of  a  citv 
hall. 

Chicago.  111. — The  Lincoln  Park  Comrs.  are  stated  to 
have  decided  to  build  a  2-story  field  house  in  the  park  in 
the  block  bounded  by  Orleans,  Sedgwick,  Hill  and  Elm 
Sts.     The  park   is   218x349   ft.      The   field   house  will  be 
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260x50  ft.  It  will  contain  an  assembly  hall,  two  gym- 
nasiums, one  for  women  and  the  other  for  men,  and  a 
branch  of  the  Public  Library.  The  building  will  cost, 
including  equipment,   $60,000. 

Bids  will  be  received  until  Sept.  18  at  the  office  of 
Perkins  &  Hamilton,  Archts.,  1218  Hartford  Bldg.,  for 
erecting  and  equipping  an  addition  to  the  Public  Com- 
tort  btation  in  Lincoln  Park.  Bids  to  be  submitted 
separately  on  hot  water,  heating,  plumbing  and  electric 
wiring.     Perkins  &   Hamilton,   Archts.,    140    Dearborn    St. 

C/iicfl^o  /;/. — Bids  will  be  received  until  Sept.  19  by 
John  J.  Hanberg.  Comr.  Pub.  Wks.,  for  furnishing  ma 
terial  and  installing  a  heating  system  in  the  Bathhouse 
at   \V.    12th   Fl.   and   Union   St. 

Washington,  Ind.—Jt  is  stated  that  the  Co.  Comrs. 
will  soon  ask  for  bids  for  remodeling  the  court  house, 
at    an    estimated    cost    of   $17,000. 

Evanston,  Ind. — Harry  Hake  is  reported  to  be  prepar- 
'"S  plans  for  a  2-story  brick  engine  house  to  be  erected 
at  Clarion  and  Montgomery  Aves.,   at  a  cost  of   $15,000. 

Burlington,  7a.— H.  I.  Gaddard,  Archt.,  is  stated  to 
have_  complefed  plans  and  will  soon  receive  bids  for 
erecting  a  3-story  brick  building  for  the  Burlington  Hos- 
pital, to  cost  $50,000. 

Des  Moines.  la. — The  City  Council  is  stated  to  have 
directed  the  Bd.  Pub.  Wks.  to  have  plans  prepared  for 
the  erection   oi  the  city  hall. 

■^Harper,  iCa«.— Mathein  &  Walker,  of  St.  Joseph,  Mo., 
are  reported  to  have  secured  the  contract  for  erectinc 
the    court   house    at    a  cost   of   $57,932. 

New  Bedford,  Mass. — It  is  reported  that  plans  will 
be  ready  sometime  in  Oct.  for  remodelling  the  city 
hall  into  a  library.  Nat.  C.  Smith,  archt,  97  William 
St.;    Chas.    S.   Ashley,   Mayor. 

Lansing,  Mich. — Bids  will  be  received  until  Sept.  16 
for   alterations   to    be    made    to    the   city    hall. 

Natchez.  Miss. — ^Bids  will  be  received  until  Sept.  17 
by  the  Bd.  Irus.  (M.  M.  Uilman^  Secy.)  Natchez  Hos- 
pital,   for  installing  heating  plant  in   said   hospital. 

Mt.  Vernon.  Mo. — Bids  will  be  received  until  Sept.  20 
by  the  Bd.  Mgrs.  Mo.  State  Sanitorium  (Dr.  J.  L. 
Eaton,  Pres.)j  for  erecting  the  Medical  building  at  the 
above   institution. 

St.  Louis,  Mo. — Se'e  "Power  Plants,  Gas  and  Elec 
tricity." 

*Jefferson  City,  Mo.^-The  Warden  and  Bd.  of  Prison 
Inspectors  of  the  Missouri  State  Penitentiary,  we  are 
informed,  awarded  the  contracts  as  follows  for  the  ven- 
tilating, heating,  and  lighting  plant  for  the  Peniten- 
tiary: Boiler  house  building,  to  John  Short;  steam  boilers, 
to  Heine  Safety  E'oiler  Co.,  St.  Louis;  steam  engines, 
to  St.  Louis  Iron  &  Machine  Wks.,  St.  Louis;  dynamos, 
to  Western  Electric  Co.,  Kansas  City;  motors,  to  West- 
inghouse  Electric  tV  Mfg.  Co.,  St.  Louis;  conduit  &  cable 
work,  F.  E.  Newberry  &  Co.,  St.  Louis;  pipe  work, 
steam  heating  and  ventilating,   Peters-Eichler  Heating  Co. 

Omaha,  Neb. — Plans  are  stated  to  have  been  completed 
for  the  erection  of  the  Clarkson  Hospital,  at  an  esti- 
mated cost  of  $7e.ooo. 

Paterson.  N.  J. — Bids  will  be  received  until  Sept.  20 
by  Ralph  Baer.  Chmn.  Com.  on  Indoor  Relief  for  fur- 
nishing material  and  installing  new  steam  heating  appar- 
atus in  the  City  Almshouse,  also  a  new  boiler  house  for 
said  almshouse.     Wm.   T.  Fanning,  Archt.,  609  Colt  Bldg. 

fVest  Havcrstraw,  N.  Y. — Bids  will  be  received  until 
Sept.  30  by  the  Rt.  Rev.  H.  C.  Potter,  Pres.  of  the 
Bd.  of  Mgrs.,  at  West  Haverstraw,  for  constructing 
heating,  plumbing  and  electric  work  of  an  open  air 
pavilion  at  N.  Y.  State  Hospital  for  Care  of  Crippled 
and  Deformed  Children  at  West  Haverstraw,  Only 
a  bid  for  the  entire  work  will  be  considered.  G.  L. 
Heins,    State   Archt.,    Albany,    N.   Y. 

Ft.  Slocum,  N.  y. — Bids  will  be  received  until  Oct. 
7  by  the  Constructing  Quarter  Master  at  Ft.  Slocum 
for  construction,  plumbing,  steam  heating  and  electric 
wiring  of  the  following  buildings:  2  double  barracks, 
I  recruit  examination  barrack,  a  quarter  master's  store- 
house, a  double  set  quarters  for  non-commissioned  staff 
officers,  a  wagon  shed,  additions  and  alterations  to  mess 
hall  kitchen  and  a  band  stand,  as  advertised  in  The 
Engineering    Record. 

Devils  Lake,  N.  D. — The  erection  of  an  addition  to 
Mercy  Hospital  is  reported  contemplated  at  a  cost  of 
about   $30,000. 

*BakersviUe,  N.  C— Jos.  Bowditch.  Chmn.  Bd.  Co. 
Comrs.,  writes  that  the  contract  to  erect  the  court  house 
(bids  opened  Aug.  15)  has  been  awarded  to  Pall  City 
Constr.  Co.,   Louisville,  Ky.,  at  $19,917. 

Springfield.  O. — Bids  will  be  received  until  Oct.  16  bv 
Jas.  Knox  Taylor,  Superv.  Archt.,  Washington,  D.  C, 
for  the  const ructiDn,  complete,  of  the  extension  to  the 
U.  S.  Post  Office  at  Springfield. 

Hamilton,  O. — J.  F.  Bender  &  Bros,  are  figuring  on 
the  general  contract  for  the  z-story,  75x180  ft.  Post 
Office,  probable  cost,  $100,000,  and  desire  sub-bids  on 
granite  work,  steam  heating  and  ventilating,  plumbing, 
electric   wiring,   etc. 

*Guthrie,  Okla.—The  contract  for  repairing  an^  im- 
proving the  buildings  and  grounds  of  the  Ft.  Siupply 
Military*  Reservation  for  the  Insane  of  the  Territory 
of  Oklahoma,  is  reported  to  have  been  awarded  to  W. 
O.    Campbell,   of  Oklahoma   City,    for   $23,800. 

Washington.  Pa. — The  East  Washington  Borough 
Council  is  reported  to  have  decided  to  erect  a  borough 
hall,  at  a  cost  of  $15,000. 

Norristown,  Pa. — Bids  will  be  received  until  Sept.  19 
by  the  Bldg.  Com.  Bd.  Trus.,  State  Hospital  for  Insane, 
for  furnishing  material  and  erecting  4  connecting  corri- 
dors. Bids  to  be  submitted  on  the  following:  Lumber: 
mill  work:  stretcher  brick;  cement;  slag  roofing;  metal 
work;  laying  brick,  etc.  For  further  information  ad- 
dress John  L.  West,  Steward,  State  Hospital  for  Insane.. 
Norristown, 

Cresson,  Pa. — The  erection  of  an  insane  hospital  for 
Cambria  County  near  Cresson  is  reported  conteraplatedi 
at  a  cost  of  $350,000. 
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Pittsburg,  Pa.—YHAs  will  be  received  until  Sept.  27  at 
the  office  of  F.  P.  Booth.  Co.  Compt.,  for  erecting  the 
CO  Soldiers  Memorial  Building.  Total  cost,  $1,250,000. 
Palmer  &  Hornbostel,  Archts.,  New  York,  N.  Y. 

Houston,  Tex.—VUns  and  specifications  will  be  re- 
ceived until  Nov.  5  by  Geo.  F,  Horton,  Co.  Engr.^ 
Houston,  for  a  $500,000  fireproof  court  house,  as  ad- 
vcrtistd  in  The  Engineering  Record, 

Seattle,  Wash.—VUns  are  stated  to  have  been  com- 
pleted for  3  exposition  buildings  to  be  erected  for  the 
Alaska-Yukon  Exposition.  These  buildings  are  the  audi- 
torium, the  fine  arts  building  and  the  machinery  hall. 
AU  are  to  be  modern  in  architecture  and  substantial  in 
construction  and  used  for  a  university  after  close  of 
exposition. 

•Madison,  Wis.— The  State  Bd.  Control  on-  Sept.  5 
awarded  the  contract  for  erecting  3  dormitories  at  the 
State  Home  for  Feeble  AHnded,  to  Otto  Neitge,  of  Man- 
kato,  Minn.,  for  $96,600. 

Montreal.  Qw^.— The  following  are  reported  to  be  the 
bids  opened  for  erecting  the  Montreal  Jail:  J.  B.  Pauzc 
&  Co.,  $790,000;  Martineau  &  Prenoveau,  $799,395; 
the  Laurin  Constr.  Co.,  $873,955.  and  C.  E.  Deakm; 
$893,000. 


BUSINESS    BUILDINGS. 

Notes   Arranged   Alphabetically    by   Stattt, 

Brewton,  Ala. — The  Masonic  Lodge  is  reported  to  have 
decided  to  erect  a  building,   at  a  cost  of  $20,000   . 

*  Prescott,  Ariz. — O.  M.  Stevenson,  of  San  Bernardino, 
Cal.,  is  reported  to  have  secured  the  contract  for  erect- 
ing   the    Masonic    Temple    in    Prescqtt,    at    $38,042. 

*Ft.  Smith,  Ark. — The  following  are  the  bids  re- 
ceived Aug.  28  for  erecting  a  6-story  reinforced  con- 
crete hotel:  W,  F.  May  &  Co.,  Ft.  Smith,  $155,000; 
H.  M.  Fielding  &  Co  Guthrie,  Okla.,  $203,000;  T.  W. 
Hackett,  St.  Louis,  Mo.,  $199,895;  Urban  Constr,  Co., 
Kansas  City,  Mo.,  $188,606;  Hugh  McLennan,  Chi- 
cago, 111.,  $188,000;  Manhattan  Constr.  Co.,  New 
York,  N.  Y,,  $187,500  (awarded  contract);  Jefferson 
Constr.  Co..,  New  Orleans,  La.,  $179,949;  J.  N.  Ewei» 
Constr.    Co.,    Chicago,    111.,    $217,000. 

San  Francisco,  Cal. — The  Cliff  House  is  reported  de- 
stroyed by  fire.     John  Tait,  Prop. 

Oakland,  Cal. — A  permit  is  stated  to  have  been  issued 
to  the  Lyon  Storage  &  Moving  Co.  for  the  erection  of  a 
6-story  concrete  storage  warehouse  on  29th  and  Grove 
Sts,,  at   a  cost   of  $30,000. 

Chicago,  Ul. — It  is  reported  that  Mandel  Bros,  will 
build  a  storage  house  and  stable  for  its  West  Side  de- 
livery at  1 148  to  1152  W.  Van  Buren  St.  It  will  be 
2  stories,  89x106  ft.,  and  will  be  constructed  of  pressed 
brick  and  stone,  cost.  $30,000. 

Thos.  M.  Seeds,  Jr.,  is  stated  to  have  been  granted  a 
permit  to  build  a  6-story  brick  addition,  42x62  feet,  to  the 
building  of  the  Art  Club,  at  Broad  and  Chancellor  Sts.; 
cost,   $80,000.      Newman   &   Harris,  Archts. 

The  southwest  corner  of  Grand  Boule.  and  39th  St., 
100x150  ft.,  is  to  be  improved  with  an  aoartment  build- 
ing and  stores,  according  to  reports,  tc  cost  $75,000.  The 
work  will  be  under  the  direction  of  the  owner,  W.  R. 
Martin,  289  35th  St. 

It  is  stated  that  plans  are  being  prepared  for  an  8- 
story  mercantile  building  to  be  erected  at  120  and  122 
Franklin  St.  by  Wm.  W.  P.  Adams.  The  new  structure 
will  be  54x61  ft.  It  will  be  of  mill  construction,  the 
front  being  of  pressed  brick  and  terra  cotta.  The  struc- 
ture will  cost  $75,000. 

Des  Moines,  la.^lt  is  stated  that  G,  H.  and  E.  G. 
Ragsdale  will  erect  a  6-story  building  at  312  Court 
Ave.  The  structure  will  be  44x133  ft.,  and  cost  about 
$40,000. 

W.  O.  Coffee  is  reported  to  have  decided  to  erect 
a  3-story  building  at  loth  and  Walnut  Sts.,  at  a  cost 
of    about    $30,000. 

Topeka,  Kan. — It  is  stated  that,  the  Topeka  &  South- 
western Ry.  Co.  (V.  R.  Parkhurst,  Ch.  Engr.)  will  erect 
a  depot  here,  at  a  cost  of  $20,000. 

Paducah,  Ky. — The  Red  Men  are  stated  to  have  di- 
rected plans  to  be  prepared  for  a  $50,000  business  and 
society  building  to  be  erected  here. 

Louisville,   Ky. — The  Courier  Journal  Bldg.  at  4th  and 
Green   Sts,    is  reported  destroyed   by  fire, 
/ 

New  Orleans,  La. — Diboll  &  Owen  are  stated  to  have 
prepared  plans  for  a  6-story  brick  building  at  Grayier 
and  Saratoga  Sts-,  for  the  Colored  Knights  of  Pythias, 
at  a  cost  of  about  $100,000. 

St,  Paul,  Minn. — A  permit  has  been  issued  for  a  2- 
story  brick  rooming  house,  to  cost  $12,500,  to  be  erected 
on  University  Ave.  and  Simpson  St.  Lyman  D.  Baird, 
owner.     Evensta   &   Hagabrom,   builders. 

A  permit  has  been  issued  for  the  ist  Natl.  Bank  Bldg., 
to  be  erected  at  4th  and  Minnesota  Sts,  by  Geo.  J. 
Grant,  61  E.  9th  St.,  at  a  cost  of  $135,000,  and  for  a 
4-story  brick  warehouse  to  be  erected  on  Cedar  and  3d 
Sts.,  at  a  cost  of  $15,000.  Wm.  S.  Streckland,  owner; 
Lauer  Bros.,  ft.  of  Chestnut  St.,  and  Butler  Bros,,  Globe 
Bldg.,    builders. 

York,  Neb. — Tyler  &  Brandt,  of  Lincoln,  are  stated 
to  have  prepared  plans  for  a  3-story  building  for  the 
Benevolent  and  Protective  Order  of  Elks,  at  a  cost 
of   $25,000. 

Schenectady,  N.  K— The  Overland  R.  R,  Co.  is  re- 
ported  incorporated  with  a  capital  of  $30,000,  for  the 
purpose  of  erecting  a  hotel.     Frank  O'Brien,  Pres. 

Southampton,  L.  I.,  N,  Y. — It  is  stated  that  G.  War- 
rington Curtis  will  erect  a  stable  here,  at  a  cost  of  about 

$35,000. 

New  York,  N.  Y.-. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  12-story  brick  and  stone 
studios  at  130  W.  57th  St.,  for  the  130  W.  57th  St.  Corp.^ 


*Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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COM  $$*a,eoa,  Paltard  ft  Stcinam,  Archts.:  i  story  brick 
•loccs  at  Siamina  uid  Westchester  Arcs.,  for  J*s.  F. 
Mcckan,  Archt.  and  Proprietor,  cost  (ao.ooo;  alterations 
to  4-<tM7  Wick  and  stone  dwelUnc  and  loft  at  i6  W. 
45th  St..  for  Leak  P.  Norton,  cost  (ji.ooo.  Erwin  Ross- 
hnck.  Arckt. 

Tke  Second  Natioaal  Bank  is  reported  to  hare  under 
oooaidention  tke  crcctiaa  of  a  bank  buildini  at  5th  Ave. 
Md  aSik  St. 

•Onntirl.  '.V.  Y. — The  contract  for  erecting  the  plant 
far  tke  liorley  Milk  Co.  on  Rugcles  St..  is  reported 
to  hare  been  awarded  br  the  Dunkirk  Industrial  BIdg. 
Co.  to  Ptter  Meisler  ft  Son,  of  Dunkirk,  for  $40,000. 

'CtUihtt,  N.  C— Bids  for  erecting  the  Union  Sution 
at  fioMifcni  n  are  reported  to  ha%'e  been  opened  .\ug.  38 
W  E.  B.  Pkasants,  Ch.  Enxr.  Atlantic  Coast  Line  K.  R. 
Co.,  as  follows:  Rhode*  &  Underwood,  of  Kingston, 
♦57J70-  <^entral  CaroUiu  Constr.  Co..  of  Greensboro, 
|>S,a4i:  J.  F.  Ong.  of  Columbia.  S.  C,  »s6.8m:  D.  J. 
Roae  ft  Co..  of  Rocky  Mount,  sa^.rSo:  S.  C.  Williams, 
of  KickaMnd,  \'a.,  $6>,30i:  I.  T.  Wilson,  of  Richmond, 
$67,000;  and  King  Lumber  Co.,  of  Charlottsville,  $5S,- 
sao  (awarded  eootract). 

'  CharlMlt.  A'.  C— The  plans  of  Frank  P.  Milbum, 
of  Waahington,  D.  C,  are  reported  to  have  been  se- 
lected for  the  4-stor7  60x140  ft.  hotel  to  be  erected 
on  W.  Trade  St.  by  the  Jackson  Hotel  Co.,  at  a  cost 
of  $60,000. 

Cincinmali.  O. — Tietig  ft  Lee,  Commercial-Tribune 
BIdg..  are  reported  to  be  preparinft  plans  for  a  building 
to  be  erected  at  Commerce  and  Vine  Sts.,  for  the  Wm. 
Clcnny  Glass  Co.,  at  a  cost  of  about  $15,000. 

C»lmmb<u,  O. — The  Hotel  Normandie  is  reported  de- 
stroyed by  fire.     Mrs.   Nicholas  A.  Court,  Mgr. 

'Cleetlami,  O. — The  Bd.  of  Pub.  Service  awarded 
Ike  contract  for  the  excavation  and  foundations  of 
tke  West  Side  market  house  to  the  C.  H.  Fath  ft  Son 
Constr.  Co.  at  $41,156. 

PkHadelfhia,  Pa. — Oscar  Hammerstein  is  reported  to 
have  porciiased  a  site  at  Broad  and  Poplar  Sts.  for  the 
erection  of  an  opera  bouse. 

Ballinger  ft  Perrott  are  stated  to  have  awarded  a  con- 
(fact  to  Moore  ft  Co.  for  a  reinforced  concrete  factory 
building  for  the  Locust  Realty  Co.,  5th  and  Locust 
Sta.  TBe  plans  provide  for  a  s-story  116x198  ft.  struc- 
ture: cost.  $200,000. 

Ueiia,  Pa. — The  Concordville  Hotel  is  reported  de- 
-atroyed  by  fire.     Scott   Kauffman,  proprietor. 

'DanvOU,    Va The  contract   for   erecting   the    Y.    M. 

C  A.  Btdg.  is  suted  to  have  been  awarded  to  Dietrick  & 
~  of  Danville.     The  strticture  to  cost  about  $20,- 


A'etr  York,  A"  I'. — Plans  have  been  filed  for  the 
erection  of  the  following  buildings:  6.story  brick  and 
stone  tenement  at  D«lancey  and  ^^ott  Sts.,  for  Susswein 
ft  Hermann,  cost  $40,000,  Jacob  H.  .\msler,  Archt.;  6- 
story  brick  and  stone  tenement  at  13th  St.  and  Ave.  C, 
for  Jos.  Wolkenberg.  cost  $75,000,  Geo.  F.  Pelham, 
Archt.;  4-story  brick  and  stone  dwell,  at  127  E.  64th 
St.,  for  E.  W.  Turnbull,  cost  $30,000,  Pickering  &  Walker, 
Archts.;  S-story  brick  and  stone  tenement  at  11 6th  St. 
and  I  St  Ave.,  for  Lordi,  Pcmetti  &  De  Respiris,  cost 
$75,000,  L.  F.  J.  Weiher,  Archt;  6.story  brick  and  stone 
tenement  at  93d  St.  and  West  End  Ave.,  for  AUenal 
Constr.  Co.,  cost  $100,000,  Rouse  &  Sloan,  .Archts.;  6- 
storv  brick  and  stone  apartment  house  at  St.  Nicholas 
Neville  &  Bagge,  Archts. 

Plans  have  been  filed  for  the  erection  of  the 
following  buildin<^:  Three-story  brick  and  stone 
tenements  at  322  3d  Ave.,  for  Wm.  Bradley,  cost  $120,- 
000.  RadclilTe  &  Kelley  Archts.;  la-story  brick  and 
stone  apartment  house  at  ll6th  St.  and  Bway.,  for  Ife- 
terno  Bros.,  cost  $225,000,  Schwartz  &  Gross,  -\rchts. ; 
5-story  brick  and  stone  tenement  at  126th  St.  and  5th 
Ave.,  for  I.  Block,  cost  $35,000,  Shampan  &  Shampan, 
.Archts..  alterations  to  s-story  brick  and  stone  dwelling 
at  825  5th  .Vve.,  for  Clifford  V.  BrokaHi.  Cost  $25,000, 
Little  &   O'Connor,   Archts. 

Plans  have  been  filed  for  the  erection  of  a  4Story  ex- 
tension to  4-5torv  brick  and  stone  dwelling  at  41  E.  38th 
St.,  for  Mrs.  Chas.  T.  Cook,  cost  $25,000,  Henry  O. 
Chapman,  Archt. 

'Coisackie,  tf.  K— The  ^eter  Keeler  Constr.  Co.,  of 
Albany,  is  reported  to  have  secured  the  contract  for 
erecting  the  Second  Reformed  Church  on  Washington 
.Ave.,  at  a  cost  of  $20,000.  Alex.  Sellkirk.  of  Albany, 
Archt. 

Cutkrie.  Okla. — It  is  stated  that  the  First  Methodist 
Society  will  erect  an  edifice,  at  a  cost  of  $40,000. 

Spokane,  U^ash. — O.  M.  I.illiquist  is  reported  to  be  ar- 
ranging to  erect  2  flats  at  Lincoln  St.  and  loth  Ave.,  at 
a  cost  of  $30,000. 


Tanma.  Wajh.—G.  W.  Bullard,  Archt.,  Provident 
BIdg..  writes  that  they  will  not  be  ready  for  bids  for 
erecting  the  Y.  M.  C.  A.  BIdg.  until  about  Oct.  i,  or 
later. 

'Belmrlou.  W.  Fo.— The  Enterprise  Copstr.  Co.,  of 
EDtens,  is  reported  to  have  secured  the  contract  for 
erecting  a  Union  Depot  in  Belingtoo,  at  a  cost  of  $30,- 
-000. 


CHURCHES  AND   DWELLINGS. 

Nattt   Arramgti   Alpkab*tieaUy   by   Stattt. 

Monlt'mery.  Ala. — \t  is  reported  that  the  Highland 
Ave.  Baptist  Society  will  erect  an  edifice,  at  a  cost  of 
-$15,000. 

*  Monticello.  /Ir*.— Wilson  ft  Hendrix,  of  Pine  Bluff, 
are  stated  to  have  secured  the  contract  for  erecting  an 
edifice  for  the  Congregation  of  Associate  Reformed  Pres- 
byterian  Church  at   Monticello,  for  $75,000. 

Nrw  Haven.  Conn. — Allen  &  Williams  are  reported  to 
be  preparing  plans  for  a  $75,000  edifice  to  be  erected 
bcTC.      D.    a.    Blackeslee,   Chmn.   BIdg.    Com. 

Koekford.  ///.—Plans  are  being  prepared,  according  to 
reports  for  the  erection  of  an  edifice  for  the  Swedish 
Baptist  Society,  at  an  estimated  cost  of  $20,000. 

•  dueago.  ni.—U  is  stated  that  Henry  Veeder  will  build 
«  kandamne  residence  at  Greenwood  Ave.  and  .49tb  St. 
It  will   be  two  stories  and  cost  $20,000. 

H.  H.  Richards,  it  is  stated,  will  construct  a  3-5tory 
flat  building  at  4727  Michigan  Boule.  It  will  front  30X 
110  ft.   and  cost  $30,000. 

A.  L.  Stone  has  decided  to  erect  an  apartment  house 
at  33f6  to  3318  Wabash  Ave.,  to  cost  $25,000,  according 
to  reports.     It  will  be  3  stories,  40x57  ft. 

yimcennet.  Ind. — It  is  stated  that  bids  will  be  received 
anlil  Sept.  30  by  W.  C.  Johnson,  Chmn.  BIdg.  Com.,  for 
electing  a  rubble  stone  edifice  for  the  First  Baptist  Con- 
gscCUian.     Campbell  ft  Osterhage,  Archts.,   Vinccnnes. 

Ft.  Wajnt.  Ind. — It  is  sUted  that  the  Trus.  of  the 
"liiiHiaiMi  M.  E.  Church  (Rev.  L.  N.  Edwards.  Pastor) 
win  soon  aak  for  bid*  for  the  erection  of  an  edifice, 
taliiilfd  coat,  $35,000. 

D«  Uaimei,  la. — J.  M.  McNamara  is  stated  to  bare 
pardnscd  a  site  at  isth  and  High  Sts.  for  the  erection  of 
•B  apartment  house,  to  cost  about  $40,000. 

MsMf,  la. — ^Jokn   R.   Gier,  of  Conrad,   is   reported   to 

hare  seuutd  tke  contract  for  erecting  an  edifice  for  the 

congregation  of  Ike  Methodist  Episcopal  Church,  at  $34,- 
$•4- 

IVickita,  Kan. — H.  Conrow  is  reported  to  be  preparing 
plans  for  an  edifice  for  the  College  Hill  Congregation, 
-to  cost  $40,000.     A.   C.   Kelly,    Chmn.    BIdg.    Com. 

CamibriJgr,  Mau. — The  Cantabigo  Apartment  House  U 
fcpotted  destroyed  by  fire. 

DuUlk,  Umn. — Henry  Folz  is  stated  to  bare  secured 
a  pcmrit  to  erect  an  apartnient  at  2d  and  3d  St*.,  at  a 
coat  of  $15,000. 


City.  Ma.— It  is  stated  that  the  Grace  Presby- 

-tcrian  Society  is  arranging  to  erect  a  $30,000  edifice  here. 
C  A.  Sarftk.  Archt. 

SaiaK;  Ma. — ^The  congregation  of  St.  Patrick's  Church 
4s  slated  to  kare  decided  to  erect  an  edifice  at  4th  St, 
and  Waskington   Arc,  at  a  cost  of  $20,000. 


SCHOOLS. 
Notes   Arranged   Alphabetically   by   States. 

Monte-.allo,  Ala. — Bids  will  be  received  until  Oct.  18 
by  the  Bld^.  Co.,  for  the  plumbing,  electric  wiring  and 
steam  heating  in  the  new  addition  to  the  dormitory  at 
the  Girls'  Industrial  School.  Wm.  Ernest  Spink,  Archt., 
812  Title  Guarantee  BIdg.,   Birmingham. 

San  Diego,  Cat. — It  is  stated  that  bids  will  be  re- 
ceived until  Oct.  14  by  the  Bd.  Educ.  (L.  W.  Beld- 
ing.  Secy.),  for  erecting  a  16-room  school  of  either 
reinforced  concrete  or  of  brick  on  University  Ave. 
Bids  to  be  submitted  separately  on  Ventilating  and 
heating,  plumbing  and  electrical  work.  Henry  L.  Gajr, 
archt,,    56    Keating    Blk. 

Los  Angeles,  Cat. — The  School  Board  is  stated  to  have 
decided  to  erect  a  building  in  the  Garvanza  Dist.,  at  a 
cost  of  $30,000. 

H'^ashington,  D.  C. — Bids  will  be  received  bjr  the  Dept. 
of  the  Interior  (G.  M.  Woodruff,  Acting  Secy.)_  until 
Sept.  17.  1907,  for  installing  heating  apparatus  in  the 
medical  building  of  Howard  University,  cor.  5th  and  W 
Sts.,  N.  W.,  Washin|?ton  D.  C.  Plans  and  specifications 
may  be  seen,  the  building  inspected,  and  all  information 
obtained  from  Dr.  Herbert  S.  Scurlock,  531  Florida  Ave., 
N.  W..  or  Dr.  William  C.  McNeill  at  the  building. 

Iow.a  City,  la, — Bids  will  be  received  until  Sept.  16 
by  the  BIdg.  Com.  Bd.  Regents.  State  Univ.,  (or  erecting 
a  fireproof  addition  to  the  En^neering  Building.  Proud- 
foot  &   Bird,   Archts.,  625   Flynn  Block,  Dcs  Moines. 

Nevton,  la. — Contracts  for  heating  and  plumbing  the 
high  school  are  reported  to  have  been  awarded  to  J.  T. 
Carmody,  of  Cedar  Rapids,  at  $19,710,  and  Johnson- 
Rowe-Daly   Co.,  of  Omaha,  Neb.,  at  $4,658,  respectively. 

*Negaunee,  Mich. — L.  E.  Chausee,  of  Negaunee,  is  re- 
ported to  have  secured  the  contract  for  erecting  the 
high  school  here,  for  $89,590. 

'Republic,    Mich.—TYie    contract   for  erecting   the  high 

school     (bids    opened    Aug.    26)    is    stated    to    have  been 

awarded  to  A.  P.  Wilson,  of  Marquette,  for  about  $50,- 
000. 

Saginaw,  Mich. — C.  L.  Cowles,  of  Saginaw,  is  prepar- 
ing plans  for  a  $30,000  school  to  be  erected  for  Saginaw. 

*Duluth.  Minn. — Dan  Egan,  of  Ashland,  is  stated  to 
have  secured  the  contract  for  erecting  the  Sacred  Heart 
School    at  $42,000. 

Fairbrault,  Minn. — It  is  stated  that  bids  will  be  re- 
ceived until  Sept.  17  by  the  State  Bd.  Control,  St. 
Paul,  for  erecting  a  boys*  dormitory  building  at  the 
State  School  for  the  Blind,  Fairhault.  Clarence  H. 
Johnston,  archt.,  712  Manhattan   BIdg.,   St.   Paul. 

Moorhead,  Minn. — Plans  are  stated  to  have  been  com- 
pleted and  bids  will  soon  be  received  for  erecting  the 
Normal   School  here,   at   a  cost  of  about  $50,000. 

'East  Orange,  N.  J.—E.  M.  Waldron  &  Co.,  of  New- 
ark, is  stated  to  have  secured  the  contract  for  erecting 
the  Lincoln  Public  School  in  the  4th  Ward,  for  $82,262. 

New  York,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  a  brick  school  at  Hudson  and  Grove  .Sts.  for 
City  of  New  York,  at  a  cost  of  $25,000,  C.  B.  J.  Sny- 
der, Archt.,  500  Park  Ave.;  also  a  s-story  brick  and 
stone*  extension  to  4-8tory  brick  school  at  130th  St.  and 
Madison  Ave.,  at  a  cost  of  $40,000,  for  congregation  All 
Saints  Roman  Catholic  Church,  Neville  &  Bagge,  Archts., 
217  W.   125th  St. 

Bids  will  be  received  until  Sept.  23  by  C.  B.  J. 
Snyder,  Supt.  School  Bldgs.,  New  York  (;ity.  for  in- 
stalling ventilating  and  heating  apparatus  for  New 
School  91,  Boro.  Manhattan;  general  construction,  etc., 
of  a  grand  stand  to  be  placed  on  the  Athletic  Field 
at  Munson  and  Orchard  Sts.,  Astoria,  Boro.  of  Queens; 
also  until  Sept.  23  (readvcrtisement)  for  completing  the 
abandoned  contract  for  the  ventilating  and  heating  ap- 
paratus for  additions  to  and  alterations  in  School  109, 
and   in   new  School   151,  both   in   Boro,   Brooklyn. 

Jamestown,   N.    Y. — School   bonds   amounting  to  $I05,- 

000  are  reported  sold. 

Elisabeth  City,  S.  C— Bids  will  be  received  until  Oct. 

1  by   the   Bd.    Educ    (J.    B.   Leigh,    Chmn.)    for   $30,000 
graded  school  bonds. 

'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


Sheraden,  Pa. — Press  reports  state  that  bids  will  be 
received  until  Sept.  18  by  the  Directors  of  the  School 
Dist.,   for  $30,000  school  bonds. 

Harrisburg,  Pa. — The  following  bids  are  reported 
opened  Sept.  3  by  the  Building  Com.  of  the  School  Bd. 
for  erecting  the  Vernon  St.  School:  W.  S.  Roebuck, 
$30,850;  .Augustus  Wildman.  $42,300;  Beard  &  Co.,  Read- 
ing. $43,666;  W.  O.  Weaver  &  Son,  $46,597;  Stapf  & 
Bcnfcr,  $46,889;  Kuhn  &  Fetrow,  $47,500;  John  Myo.rs, 
$48,560;  D.  S.  SoUeaberger,  $50,000;  and  F.  W.  Flinn, 
.Mtoona,  $';i,4i3. 

Marion,  Va. — -The  Directors  of  Judson  College  are 
stated  to  have  secured  plans  for  erecting  college  building, 
estimated  to  cost  $30,000. 

Delavan,  Wis. — Bids  will  be  received  until  Sept.  18  by 
the  State  Bd.  Control  (Allan  D.  Conover,  Pres.),  Madi- 
son, for  erecting  an  industrial  building,  a  stable  and 
cow  barn  at  the  Wisconsin  School  for  the  Deaf,  Delavan. 
llowland    Russel,    Archt.,  Milwaukee. 

•Beloil,  H'is.—E.  C.  Helm,  Clk.  School  Bd.,  writes  that 
the  contract  to  erect  a  high  school  (bids  opened  Sept.  3) 
has  been  awarded  to  J.  P.  Culle  Co.,  of  Janesville,  .at 
$92,525,  not  including  heating,  plumbing  or  wiring. 

St.  Anne  de  Bellez'ue,  Que. — The  barns  of  the  Agricul- 
tural College  here  are  reported  destroyed  by  fire.  Wip. 
MacDonald  is   reported   interested. 

NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings." 

Ft.  Morgan,  Ala.' — See  "Water." 

Birmingham,  Ala. — Reports  state  that  a  certificate  of  in- 
corporation has  been  filed  by  the  Emery  Steel  Co.,  cai^ital, 
$15,000.  The  company  proposes  to  manufacture  engines, 
machinery,  castings,  and  erect  power  plants  and  all  classes 
of  work  m  connection  with  machinery.  Incorporators:  J. 
A.  Emery,  R.  C.  Foster  and  J.  H.  Pritchard.  The  prin- 
cipal place  of  business  will  be   in   Birmingham. 

Denver,  Colo. — The  Diamond  Match  Co.,  whose  main 
office  is  in  Chicago,  111.,  is  reported  to  be  contemplating 
the  erection  of  a  sawmill  in  Grand  County  and  the  estab- 
lishment of  a  factory  at  somq  point  along  Moffat  Road, 
near  Denver. 


Boulder,  Colo. — The  Crucible  Steel  Co.,  of  Pittsburg, 
Fa.,  is  stated  to  have  bought  an  extensive  tract  of  land 
near  Boulder,  and  will  erect  a  plant  for  refining  tungsten, 
a  rare  mineral  which  is  used  in  the  manufacture  of  cer- 
tain kinds  of  steel.  Alex.  Thomas,  Secretary  of  the  com- 
pany, is  reported  to  have  announced  that  work  on  the 
plant  would  be  begun  at  once. 

Bainbridge,  Ga. — It  is  reported  that  the  Georgia,  Flor- 
ida &  .Mabama  R,  R.  shops,  burned  here  a  few  weeks 
ago,  will  be  rebuilt.  Work  will  begin  for  the  erection  of 
machine  and  repair  shops  at  once,  which  will  cost  in  the 
neighborhood  of  $250,000. 

Chicago,  III. — The  Raymond  Lead  Co.,  it  is  reported, 
will  construct  a  plant  for  the  manufacture  of  lead  on 
Lexington  St.  between  Washtenaw  Ave.  and  the  Chi- 
cago &  Northwestern  and  Panhandle  railroads.  The 
buildings  include  a  power  house  and  sheet  lead  mill,  125 
X  17s  ft.;  storage  building,  139  x  18  ft.,  and  a  structure 
for  the  office  and  lead  presses,  113  x  224  ft.  The  build- 
ings will  be  of  a  combination  of  fireproof  steel  construc- 
tion and  mill  construction.  The  cost  is  estimated  at 
$200,000.  It  is  stated  that  construction  will  be  com- 
menced just  as  soon  as  the  plans  are  completed  and  con- 
tracts let. 

'Chicago,  III. — It  is  reported  that  a  contract  has  been 
awarded  to  the  Vilter  Mfg.  Co.  by  the  Illinois  Steel  Co. 
for  a  refrigerating  plant  for  its  South  Chicago  plant. 
The  refrigerating  machine  will  have  a  capacity  equal  to 
the  melting  of  1,100  tons  of  ice  per  day.  This  refrigera- 
tion will  be  used  to  dry  the  air  for  the  blast  furnaces. 
The  equipment  will  include  4  cross  compound  condensing 
Corliss  engines,  each  engine  drivinjj  two  double-acting 
ammonia  compressors.  The  steam  cylinders  will  be  24  in. 
and_  46x36-in,  stroke,  and  the  ammonia  compressors  i8x 
36  in.  There  also  will  be  furnished  100  coils  of  double 
pipe  ammonia  condensor  and  80  coils  of  double  pipe  brine 
cooler  and  the  necessary  oil  traps  and  other  machinery. 
The  plant  will  cost  $115,000. 

Marshalltown,  la. — The  Interstate  Brewing  Co.  is  re- 
ported to  have  authorized  L'ernard  Barthel,  of  Chicago, 
111.,  to  draw  plans  for  a  brewery  to  cost  about  $200,000. 

'Lehigh,  la. — It  is  stated  that  Johnson  &  Nelson,  of 
Red  Wing,  Minn.,  have  received  the  contract  for  the 
sewer  pipe  and  tile  factory. 

Forest  City,  la. — J.  H.  Northup,  of  Fort  Dodge,  accord- 
ing to  report,  will  put  in  a  cement  tile  factory  here. 

Adel,  /a.-^Straight  Bros.,  it  is  stated,  plan  to  establish 
a  $125,000  trie  factory  here. 

Detroit,  Mich. — The  American  Electrical  Heater  Co., 
121  State  St.,  is  stated  to  be  having  plans  prepared  for 
a  $50,000  factory  which  they  propose  erecting  at  Cass 
Ave.  and  Vienna  St. 

High  Bridge.  N.  7.— It  is  stated  that  bids  are  being 
received  for  a  plant  to  he  erected  here  for  the  Taylor  Iron 
&  Steel  Co.  The  buildings  included  in  the  plant  will  be 
a  I -story  brick  fctling  shop.  100x114  ft.;  a  1 -story  brick 
machine  shop,  168x72  ft.,  and  a  i-story  brick  dry  sand 
molding  shop,  365x24  ft.  The  plans  were  drawn  by  Frank 
C.    Roberts  &  i.,o. 

Ft.  Caswell,  N.  C.-— See  "Water." 

Portsmouth,  0.— The  Norfolk  &  Western  R,  R.  is  re- 
ported to  have  purchased  75  acres  of  land  adjoining  its 
present  shops  at  East  Portsmouth,  O.,  upon  which  it  will 
erect  new  shop  buildings,  tripling  the  capacity  of  its 
shops  at  that  point. 

Cincinnati,  O. — The  increasing  demand  for  Powell 
steam  engineering  specialties  makes  an  enlargement  of  the 
plant  of  the  Wm.  Powell  Co.  a  necessity.  Plans  are  be- 
ing prepared  to  erect  buildings  on  ground  37x200  ft.  re-  . 
cently  acquired  by  them  and  to  increase  their  power  plant 
by   200    horse-power. 

A  plant,  with  equipment  to  cost  about  $75,000,  is  to 
be  erected  in  Idlewild,  according  to  reports,  by  the  Ault 
&  Wiborg  Co.,  of  Ne-*  St.,  manufacturers  of  printing  ink, 
who  will  use  the  suburban  plant  for  the  manufacture  of 
varnishes.  Plans  have  been  completed  by  Harry  Hake, 
who    will   supervise  the   erection    of   the    structure.      The 
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buildings  are  to  be  of  brick,  the  largest  buildinK  L-shaped, 
and  the  wings  will  be  32x88  ft.  and  42x108  ft.  In  this 
structure  will  be  located  the  offices,  laboratory,  tankroom 
and  shipping  department.  The  filler  and  thinning  depart- 
ment will  be  54x45  ft.,  the  melting  room  64x29  ft.,  and 
the   stockroom  42x32   ft. 

It  is  reported  that  the  Buckeye  Brewing  Co.  will 
make  improvements  on  its  grounds  adjoining  its  plant,  in 
McMicken  Ave.,  to  cost  about  $200,000,  and  are  having 
plans  prepared  by  the  Cincinnati  Brewery  &  Engineering 
Co.  Work  on  some  of  the  buildings  will  be  started  this 
fall.  A  6;Story,  concrete  and  fireproof  building,  77x100 
ft.,  will  give  added  floor  space  to  the  brew  department 
and  will  also  contain  the  racking  and  washrooms  and  a 
storage  cellar.  A  4-story  fireproof  building,  30x70  ft., 
is  to  be  erected  for  the  storage  of  hops,  and  a  cooperage 
shop,  2  stories,  40x70  ft.,  is  also  being  designed. 

Sandusky ^  O. — The  Fremont  Mitten  &  Glove  Co.  is  re- 
ported to  have  decided  to  build  a  $100,000  plant  here  to 
employ  200   people. 

'PhilHpsdate,  R.  I. — The  American  Electrical  Wks.  at 
Phillipsdale  is  to  be  enlarged,  the  E.  K.  Watson  Co. 
having  received  the  contract  for  the  erection  of  3  build- 
ings and  a  175-foot  chimney.  The  new  buildings  will 
include  a  wire  mill  164x71  ft.  and  2  stories  in  height, 
an  annealing  mill  90x84  ft.  and  i  story  in  height,  and  a 
large  boiler  house  150x50  ft.  In  conjunction  with  this 
a  great  brick  smokestack  will  be  erected  which  will  be 
173  ft.  in  height  with  a  flue  of  yyi  ft.  Tne  wire  mill  is 
to  be  of  standard  mill  construction  with  a  steel  truss  roof 
so  as  to  have  a  clear  span,  and  the  building  will  contain 
many  wire  doors  in  order  to  furnish  an  abundance  of 
light.  All  the  modern  appliances  will  go  into  the  con- 
struction, including  up-to-date  sanitary  accommodations. 
The  bid  boiler  house  will  have  a  steel  truss  roof  sup- 
ported on  steel  posts  with  a  12-in.  curtain  wall.  The 
roofing  on  all  the  buildings  will  be  of  tar  and  gravel. 

Houston,  Tex. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

Hamilton,  Ont. — The  E.  C.  Atkins  Co.,  of  Indianapolis, 
Ind.,  it  is  stated,  had  definitely  decided  to  establish  its 
Canadian  branch  in  Hamilton.  It  has  purchased  the  old 
Hoefner  works,  east  of  Sherman  Ave.,  below  Barton  St., 
and  nearly  20  acres  of  ground.  The  building  will  be 
thoroughly  fitted  up  to  meet  the  requirements  of  the  new 
concern,  and  new  buildings  will  also  be  erected,  the  total 
expenditure  amounting  to  probably  $150,000. 

Adam  Beck,  of  London,  Chmn.  of  the  Hydro-Electric 
Power  Comn.,  is  reported  to  be  contemplating  the  con- 
struction of  a  lumber  and  box  factory  here. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notes   Arranged   Alphabetically   by   Stales. 

Berkeley,  Cat. — The  City  Clk.  is  reported  to  be  receiv- 
ing bids  for  constructing  a  garbage  disposal  plant. 

*Newport,  Ky. — The  Council  is  reported  to  have  award- 
ed to  the  Sewell  &  Pardington  Co.  the  contract  to  dis- 
pose of  the  city  garbage  from  Sept.,  1907,  to  March, 
1908,   at   $166.66   per   month. 

Baltimore,  Md. — The  following  are  reported  to  be  the 
bids  received  recently  by  the  Bd.  of  Awards  for  the 
purchase  of  the  reduction  plant  of  the  Baltimor.;  Sani- 
tary Contr.  Co.  and  for  the  removal  of  the  plant  out- 
side the  city  limits,  and  also  for  reducing  the  city 
garbage.  The  garbage  is  to  be  gathered  hy  the  city 
and  collected  at  central  points  and  to  be  taken  in 
scows  to  the  reduction  plant  to  be^  reduced  by  the 
successful  bidder.  (The  price  given  is  per  year  from 
I  to  10  years,  respectively):  The  Southern  Product 
Co.,  $71,000,  $74,000,  $77,000,  $80,000,  $83,000,  $86,- 
000,  $89,000,  $92,000,  $95,000  and  $98,000;  David  Peo- 
ples, of  Philadelphia,  Pa.,  $80,000,  $83,000,  $86,000, 
$89,000,  $92,000,  $95,000,  $98,000,  101,000,  $104,- 
000  and  $107,000.  The  Southern  Product  Co.  bid  $100,- 
000  for  the  /eduction  plant  and  the  David  Peoples  Co. 
$50,000. 

Butte,  Mont. — ^The  Judiciary  Com.  has  reported  to 
Council  recommending  that  the  City  Clk.  be  directed 
to  ir.vite  estimates  and  suggestions  from  companies 
manufacturing  and  building  garbage  incinerating  plants 
to   take    care   of   at    least    100   tons   of   garbage    per    day. 

Newark,  N.  J. — Bids  will  be  received  until  Sept.  26  by 
•the  Bd.  of  Street  and  Water  Comrs.  (Morris  R.  Sherrerd, 
Cih.  Engr.),  for  the  collectmn,  removal  and  disposal  of 
ashes,  rubbish  material,  paper  and  garbage  lor  a  period  of 
5  years,  beginning  Jan.  i,  1908,  as  advertised  in  The 
Engineering    Record. 

Cincinnati,  O. — The  Bd.  Pub.  Service  is  said  to  be  re- 
ceiving bids  for  the  erection  of  dumping  and  incinerating 
stations  at  Plum  and  2d  Sts.,  which  are  to  cost  $75,000. 
Saml.    Hannaford   &  Sons,   Hulbert    Blk.,    are    the   archts. 

Columbus,  O.— The  Pub.  Service  Bd.  is  stated  to  have 
voted  in  favor  of  the  reduction  system  for  garbage  dis- 
posal and  for  the  location  of  the  plant  on  the  farm 
occupied  by  the  sewage  disposal  plant  south  of  Columbus. 
Engr.  John  TH.  Gregory  filed  with  the  Bd.  of  Pub.  Ser- 
vice on  July  12  specifications  for  a  garbage  reduction 
plant  of  100  tons  capacity  for  24  hours  at  an  estimated 
cost  of  $150,000;  also  a  furnace  for  incinerating  rubbish 
in   addition   to   the   garbage    reduction. 

MISCELLANEOUS. 

Notes   Arranged   Alphabetically   by   States. 
Riverton,  Ala. — See  "Paving  and  Roadmaking." 

"Little  Rock,  Ark. — We  are  informed  that  the  contract 
-to  construct  improvements  in  Pulaski  County  Drainage 
Dist.  No.  1  (bids  for  which  were  received  Sept.  7)  has 
'been  awarded  to  the  Crescent  Contr.  Co.,  of  Peoria,  III., 
at  $86,021'.  The  Nick,  Peay  Constr.  Co.  also  bid  on  this 
work,  at  $92,000.  The  work  consists  of  7  miles  open 
ditch  requiring  143,000  cu.  yds,  of  earth  excav.  One  rein- 
forced concrete  conduit.  84  in.  diameter,  2,635  f<-  '°"8- 
Lund  &  vHill,  Engrs.,  Little  Rock. 

Ft.  WinHeld  Scott,  Cal. — Bids  will  be  received  until 
Sept.  28  by  Capt.  B.  F.  Cheatham,  Constr.  Q.  M.,  U. 
S.  A.,  Ft.  Mason,  for  furnishing  material  and  construct- 
ing a  torpedo  wharf  at  Ft.  Winfield  Scott. 

Washington,  D.  C. — Bids  will  be  received  until  Oct. 
»o    by    Maj.    Spencer    Cosby,    Corps.    Engrs.,    U.    S.    A., 


Washington,  D.  C,  for  dredging  earth  and  rock  and 
constructing  jetties  in  James  River,  .  Va.,  as  advertised 
in    The    Engineering   Record. 

Bids  will  be  received  at  the  Bureau  of  Supplies  and 
Accounts,  Navy  Dept.,  Washington,  D.  C,  until  Sept. 
17,  to  furnish  at  the  navy  yards  and  naval  stations  the 
following  supplies;  New  York,  N.  Y.,  etc.:  Sch.  270 — 
Electrical  supplies,  cut-outs,  fuse  wire,  incandescent  lamps, 
switches,  Portland  and  linoleum  cement,  lavatory  fittings, 
electric  drills,  bench  grinders,  grommets,  drills,  brass  ahd 
copper  wire;  wood,  machine,  and  lag  screws;  hydraulic 
jacks,  cedar,  cherry,  oak,  yellow,  Oregon,  and  sugar  pine; 
spruce  spars,  rod  and  sheet  brass,  rolled  bronze,  sheet 
copper,  yellow  sheathing  metal,  pig  and  hoop  iron,  bar 
steel,  steel  shafting,  sheet  tin,  slab  zinc  sheet  lead,  etc.; 
copper  tubing,  brass  and  iron  pipe  fittings,  gate  and 
water-closet  valves,  water-closets,  etc.  Sch.  278 — Rolled 
bronze,  bar  iron,  plain  and  galvanized  sheet  steel,  tool 
steel.  Sch.  280 — Steel  conduit,  Portland  cement,  etc. 
League  Island,  Pa.:  Sch.  272 — Sheet  copper.  Puget 
Sound,  Wash.:  Sch.  282 — Lavatories.  Sch.  284 — Brass, 
copper,  phosphor-bronze,  and  steel  wire.  Sch.  286 — Sheet 
copper,  brass  pipe,  etc.  Mare  Island,  Cal.:  Sch.  283 — 
Steam  pump,  iron,  steel,  zinc  plates.  Sch.  286 — Ash,  bar 
steel,  pig  iron.  Norfolk,  Va.:  Sch.  271 — Channels,  eye- 
bars,  hoist  engines.  Sch.  277 — Steel  bolts  and  nuts,  en- 
gine lathe,  pipe  fittings,  turn-buckles,  anvils,  etc.,  forges, 
twist  drills,  etc.  Sch.  278 — Rolled  bronze,  rod  and  sheet 
copper,  bar  iron,  plain  and  galvanized  sheet  steel,  sheet 
lead,  roofing  tin.  Washington,  D.  C:  Sch.  271 — Ties. 
Sch.  274 — Machine  steel,  steel  forgings.  Sch.  277 — Mill- 
ing cutters.  Naval  Academy,  Annapolis,  Md.:  Sch.  273.— 
Core-making  machine,  sterilizer,  band-saw  machine,  jig 
saw,  lathe,  air  compressor,  sand-papering  machine,.  Ports- 
mouth, N.  H.:  Sch.  277 — Metallic  bushed  sheaves.  Ap- 
plications for  proposals  should  designate  the  schedule  de- 
sired by  number.  E.  E'.  Rogers,  Paymaster  Geti'I.,  U. 
S.  N.  *  .         ^ 

It  is  reported  that  the  installing  of  pneumatic  tubes 
between  the  government  printing  office  and  the  Capitol 
is  unuer  construction  by   the   government. 

Jacksonville,  Fla. — Bids  will  he  received  until  Oct. 
10  by  Maj.  Lansing  H.  Beach,  Corps.  Engrs.,  U.  S.  A., 
Jacksonville,  for  dredging  and  rock  removal  in  With- 
lacoochee  River  Entrance,  Fla.,  as  advertised  in  The 
Engincc:'ng    Record. 

Bids  will  be  receved  until  Oct.  9  by  Maj.  Lansing 
H.  Beach,  Corps.  Engrs.,  U.  S.  A.,  Jacksonville,  for 
dredging  at  Forrester's  Point,  St..  John's  River,  Fla., 
js    advertised    in   The    Engineering   Record. 

"Joliet.  J/;.— Geo.  H.  Munroe,  Chmn.  Bd.  Comrs.  of 
Spring  Creek  Drainage  Dist.,  writes  that  the  contract  to 
excavate  90,000  cu.  yds.  in  channels  for  drainage  (bids 
Oldened  Sept.  3)  has  been  awarded  to  Robt.  Shannon, 
Joliet,  and  the  contract  for  the  concrete  walls  in  connec- 
tion with  same  to  Blair  &  Gallagher,  of  Columbia  City, 
Ind. 

Cerro  Gordo,  III. — Bids  will  be  received  until  Sept. 
27  by  the  Drainage  Comrs.  of  Union  Drainage  Dist. 
No.  3  of  the  towns  of  Cerro  Gordo  and  Willow  Branch, 
in  Pratt  County  (J.  C.  Locher,  Clk.),  for  construct- 
ing II  miles  of  open  ditch  involving  the  removal  of 
210,410  cu.  yds.  of  earth  .  W.  J.  Day,  "Engr.,  Bement. 
For   further   information  address  the   Clerk. 

Indianapolis,  Ind. — Bids  will  be  received  until  Sept.  20 
by  the  Bd.  Park  Comrs.  (Chas.  E.  Coflin,  Chmn.)  for 
furnishing  material  and  repairing  the  apron  to  the  River- 
side   Park   dam. 

Goshen,  7nd.— TBe  Co.  Comrs.,  it  is  reported,  have 
ordered  plans  and  specifications  prepared  for  the  construc- 
tion of  a  ditch  in  Union.  Jackson  and  Clinton  Town- 
ships. 

Des  Moines,  la. — Surveys  have  been  made  for  a  ditch 
in    the   6th   Ward.      Probable  cost,  $2,000. 

'Mason  City,  la. — It  is  stated  that  the  contract  to  con- 
struct Sect.  No.  1  and  2  of  ditch  No.  5  has  been  awarded 
to  ...  D.  Arnett,  at  $1,878,  and  Crapser  &  Inman,  at 
$4,422,  respectively. 

Boone  la. — It  is  reported  that  bids  will  be  received 
until  Sept.  IQ  by  E.  F.  Jones,  Co.  Aud.,  for  construct- 
ing County  Drain  No.  1,  to  consist  of  4.o;!4  ft-,  28-in., 
2,437  ft  22-in.,  1,800  ft.  2o-in.,  800  ft.  i8-in.,  1,500  ft. 
i6-in.,  and    i.ioo   ft.    12-in.   tile. 

Dakolah,  la. — It  is  reported  that  bids  will  be  received 
until  Sept.  20  by  John  Cunningham,  Co.  Aud.,  for  con- 
structing a  ditch  in  Dist.  No.  5. 

Ft  St  Phillips  La. — The  followng  are  reported  to  be 
the  bids'  received  Aug.  30,  at  New  Orleans,  for  con- 
structing a  sea  wall  at  this  port:  Wellington  Steel  Piling 
Co.,  of  New  York,  $94,010.  Cullen,  Friested  &  Co.,  of 
Chicago  (3  bids),  $99,955.  $102,320  and  $104,900.  Rich- 
ard M.  Murphy,  of  New  Orleans,  $96,807  (awarded 
contract).  W.  T.  Carey  &  Bro.,  New  Orleans  (2  bids), 
$99,300  and  $99,850.  Tlie  work  contemplated  is  the 
enlargement  of  a  portion  of  the  back  or  gulf  levee, 
the  construction  of  a  new  levee  and  the  reinforcement 
of  the  levee  with  a  row  of  interlocking  sheet  piles,  with 
a  reinforced  concrete  capping. 

New  Orleans,  La. — At  a  meeting  of  the  Orleans  Levee 
Bd.  on  Aug.  23  three  sets  of  resolutions  were  adopted, 
to  the  effect  that  the  board  advertise  for  bids  and  pre- 
pare plans  to  cover  $800,000;  that  all  retaining  walls  be 
paid  for  by  the  property  owners,  and  that  owners  on  sites 
from  Desire  to  Mazant  Sts.  be  given  12  months  from 
date  in  which  to  complete  their  rental  contracts. 

•Contracts  for  levee  work  (bids  for  which  were  re- 
ceived Aug.  27),  it  is  reported,  have  been  awarded  by 
the  Orleans  Levee  Bd.  as  follows:  To  Adam  Ruppel, 
Third  District  work  at  the  following  bid:  41 J4  cts.  per 
cu.  yd.  of  earth  where  the  earth  is  taken  near  the  site, 
and  where  the  earth  is  secured  elsewhere,  94)4  cts.; 
creosoted  revetment,  $70  per  1,000  ft.;  lumber,  $60  per 
1,000;  piling  in  the  revetment  wall,  per  lin.  ft..  70 
cts.;  reinforced  concrete  wall,  $9  per  cu.  yd.  The  to- 
tal cost  is  estimated  at  $89,000;  also  the  Fourth  Dist. 
contract  at  'following  bid:  earth,  97H  cts.;  concrete  gravel, 
$2-57  per  cu.  yd.;  reinforced  concrete,  $9;  per  1,000 
ft  of  lumber,  $60;  piling,  70  cts.  lin.  ft.  The  total  cost 
estimated  at  $91,000.  For  6th  and  7th  Dists  (banquetting 
of  the  levee)  to  the  General  Contr.  Co.,  at  43  cts.  per 
cu.  yd.;  total  estimated  cost,  $11,000. 

The  Orleans  Levee  Bd..  it  is  stated,  has  ordered 
$100,000  worth  of  work  in  5th  Dist.,  but  bids  have  not 
yet    been    asked 

•The  State  Bd.  of  Engrs.  is  reported  to  have  on  Aug. 
17  awarded  contracts  as  follows:  Raccourci,  in  Pointe 
Coupee  Parish,  an  enlargement  of   50,000  cu.  yds.  to   R. 


T.  Clarke  Co.,  at  23%  cts.  per  cu.  yd.,  rattling  Slough 
I-eyee,  in  Caddo  Parish,  on  Red  River,  a  new  levee,  con- 
taining 100,000  cu.  yds.,  to  M.  Hunt,  at  22.4  cts.  per 
cu.  ya. ;  Dortch  Bend  Levee,  on  Red  River,  in  Bossier 
Parish,  containing  250,000  cu.  yd.  to  W.  G.  Burt,  at 
24.4   cts.  per  cu.   yd. 

The  New  Orleans  Dry  Dock  &  Shipbuilding  Co.  is 
said  to  be  planning  the  construction  of  a  dry  dock  to 
cost  about  $60,000. 

Portland,  Me. — The  following  are  the  bids  opened  on 
Aug.  30  at  the  office  of  Maj.  Geo.  A.  Zinn.  Corps  Engrs., 
U.  S.  A.,  for  rock  excav.  in  Cape  Porpoise  Harbor,  Me., 
about  5,226  cu.  yds:  (a)  price  per  cu.  yd.,  (i>)  totals: 
Eastern  Dredging  Co.,  Boston,  Mass.,  a  $9.60,  b  $50,170 
(time  of  completion,  360  days) ;  Simon  J.  Donovan.  Ea. 
Boston,  Mass.,  o  $11.25,  *  *58.792  (2  years);  John  J. 
Fitzpatrick,  Plattsburg,  N.  Y.,  a  $13.62,  b  $71,178  (Sept. 
'.  1909);  Johnston  &  Virdcn,  Lewes,  Del.,  a  $11.65,  fr 
$60,883   (8  months). 

'Medford,  Mass. — The  following  are  the  toltals  of  bid» 
received  Sept.  3  by  the  Metropolitan  Park  Comn.  at  Bos- 
ton (Geo.  R.  Rablin.  Engr.).  for  grading,  surfacing  and 
other  work  at  Middlesex  Fells  Parkway  extension,  at 
Medford:  Thos  F.  Welch,  West  Roxbury,  $62,022;  Fal- 
yey  &  Kelley,  Dorchester,  $57,995;  Bruno  &  Petitti,  Bos- 
ton, $55,571:  Hugh  Nawn  Contr.  Co.,  Roxbury.  $5 '661; 
John  F.  Gill  Co.,  Somerville,  $53,417;  Coleman  Bros., 
Boston,  $49,127;  Rowe  &  Perini  Constr.  Co.,  Melrose, 
$44,230   (awarded  contract). 

Boston,  Mass. — We  are  informed  that  the  following  arc 
the  bids  received  Sept.  6  by  the  Bd.  of  Harbor  and  Land 
Comrs.  (F.  W.  Hodgdon.  Ch.  Engr.,  Boston)  for  build- 
ing dike  at  Herring  River.  Wellfleet:  Bruno  &  Petitti, 
Boston,  $31,500;  Wm.  L.  Miller,  Boston,  $21,000;  Tbomaa 
&  Connor,  Middleboro,  $18,500;  and  (!!ha5.  G.  Craib, 
Winthrop,  $25,500.  The  work  includes  11.900  cu.  yds. 
sand  fill,  and  2.400  cu.  yds.  marsh  mud  and  sod  facing; 
800  lin.  ft.  timber  sheeting;  910  lin.  ft.  concrete  too  in 
connection  with  core  wall;  18,500  sq.  ft.  area  of  roadway 
to  be  surfaced;  fence   1,850  lin.  ft.  long  to  be  built,  etc 

Saginaw,  Mich. — Bids  will  be  received  until  Sept. 
23  by  the  Bd.  of  Park  &  Cemetery  Comrs.  for  exca- 
vating Rust  Lake  channel,  connecting  same  with  Sag- 
inaw River.  Wright  Bayou  and  river  front,  and  filling 
the  Rust  Park  property  complete.  The  approximate 
quantity  to  be  excavated  is  about  600,000  cu.  yds.  Da- 
vid   C.    Bell,    Clk.    of   Bd. 

Lansing,  Mich. — Bids  will  be  received  for  construct- 
ing a  2ox3o-in.  drain  1,300  ft.  long.  H.  A.  Collar, 
City  Engr. 

Mankato,  Minn. — See  "Sewerage  and  Sewage  Disnosal.** 

Ft.  Snelling,  Minn. — D.  W.  Moore  and  Thos.  Keough, 
both  of  St.  Paul,  it  is  reported,  submitted  the  same 
bid  on  Sent.  5  to  Maj.  Amos-  W.  Kimball,  of  St.  Paul, 
for  constructing  ditches  at  Ft.   Snelling  at  $2,893. 

Charleston,  Miss. — Bids  will  be  received  by  E.  Bacon, 
Secy.  Co.  Drainage  Comrs.,  at  Charleston,  until  Sept.  30, 
for  constructing  a  main  ditch  in  Ascalmore  Drainage 
Dist.,  to  be  about  4  miles  long,  4  ft.  deep  and  20  ft.  wide. 
estimated  cost,  $14,000. 

Cold  Spring.  N.  J.- — Plans  and  specifications  are  on 
file  at  the  office  of  The  Engineering  Record,  239  W- 
iqth  St..  for  the  construction  of  stone  jetties  at  Cold 
Sprin?  Inlet.  N.  J.,  bids  for  which  are  to  -4>e  -received. 
until  Oct.  3  by  Maj.  C.  A.  F.  Flagler,  Corps  Engrs., 
V.  S.  A.,  Wilmington,  Del.,  as  advertised  in  The  En- 
gineering  Record. 

Camden,  N.  J. — See  "Paving  and  Roadmaking." 

Two  Bridges.  N.  J. — It  is  stated  that  the  deepening  of 
the  channel  of  the  Passaic  River.  25  ft.  wide  and  3  ft. 
deep  on  the  left  side  of  the  river  at  Two  Bridges,  is  con- 
templated. H.  Brownlee,  at  Singac.  may  be  able  to  give 
further  information. 

Governor's  Island,  N.  Y.  H.,  N.  Y. — The  f<5Ilowing  are 
the  bids  opened  on  Aug.  26  by  Col.  W.  L.  Marshall, 
Corps.  Engrs.,  U.  S.  A.,  N.  Y.  City,  for  furnishing  ma- 
terial and  building  an  embankment  at  Governor's  Island: 
(o)  485,000  cu.  yds.  (inner  section)  sand,  stone,  brick, 
earth,  or  any  material  which  will  make  firm,  solid  land, 
which  is  not  liable  to  wash  away,  decay,  or  give  out 
offensive  odors;  ((>)  830,000  cu.  yds.  same  material,  outer 
section;  (c)  1,315,000  cu.  yds.,  both  sections:  Henry 
Steers,  Inc.,  17  Batterv  PI.,  N.  Y.  City,  a  17  cts..  b 
22.6  cts.,  c  20.5  cts..  Morris  &  Cumings  Dredging  Co., 
17  State  St.,  N.  Y.  City,  c  26  cts.;  U.  S.  Dredging  & 
Contr.  Co.,  Jersey  City,  N.  J.,  a  35  cts.,  b  33  cts.,  e 
27.3  cts.;  Chas.  A.  Brown,  129  Broad  St.,  N.  Y.  City, 
a,  b  and  c  25  cts. 

Stapleton,  S.  I.,  N.  Y. — Chas.  H.  Peckworth.  submitted 
the  only  bid  on  Aug.  29  to  Comr.  of  Docks,  N.  Y.  City, 
for  furnishing  material  and  buildine  structures  and  ap- 
purtenances, etc.,  on  the  pier  at  Canal  St.,  Stapleton, 
Boro.  of  Richmond,  and  it  was  rejected  Sept.  3. 

Ellis  Island,  N.  Y.  H.,  N.  y.— Bids  will  he  received 
by  Robt.  Watchorn.  Comr.  of  Immigration.  Ellis  Island. 
N.  Y.  H.,  until  Sept.  19,  for  the  installation  of  wharf 
drop  and  apron  bridge  at  landing  of  ferry  steamer  "Ellis 
Island,"  Barge  Office,  New  York  City. 

Albany,  N.  Y. — It  is  stated  that  in  about  one  month 
bids  for  2  contracts  on  the  barge  canal  for  the  division 
between  Rochester  and  Lockport  will  be  asked  by  the 
State  Engineer, '  Johii  P.  Kelly,  of  Rochester,  Div.  Engr. 

New  York,  N.  Y. — Bids  will  be  received  until  Sept.  23 
bv  Col.  John  G.  D.  Knight,  Corps  Engrs.,  U.  S.  A., 
New  York,  for  furnishing  rubble  stone  and  quarry  spalls 
for  constructing  and  repairing  dikes  in  Hudson  River, 
N.  Y.,  as  advertised  in  The  Engineering  Record. 

'Cincinnati,  0. — The  National  Concrete  Co.  is  stated 
to  have  secured'  the  contract  to  construct  a  ■  retaining  wall 
at  the  Beargrass  Creek  cut-oflt,  at  $5,610. 

Panama. — Bids  will  be  received  until  Oct.  5  at  the 
office  of  H.  F.  Hodges,  General  Purchasing  Officer, 
Isthmian  Canal  Comn.,  Washington,  D.  C,  for  fur- 
nishing the  following:  Steel  racks  for  steam  shovels, 
asbestos  cement,  wire,  machine  bolts,  hydraulic  jacks, 
vacuum  gauges,  etc.,  'as  advertised  in  The  Engineer- 
inir  Record. 

•The  Isthmian  Canal  Comn.  at  Washington,  D.  C.,,  it 
is  reported,  has  announced  that  the  contract  to  furnish 
500  dump  cars  for  use  on  the  Isthmus,  has  been  awarded 


"Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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te  die  W.  J.   Oliver  Mtg.  Co.,  of  Knoocrille,  Tenn.,   at 

Prtiidener,  K.  I. — Kd*  oocncd  Sept.  4  by  Lieut. 
CoL  f.  H.  W'iUard.  Conw.  Encn.,  U.  S.  A.,  Newport, 
in  Providence  Harbor  (6So,ooo  cu  yo*-), 
nra  (price  (iren  per  cu.  yd.):  Maritime 
_  _  C*.,  Xew  Yoik  City,  u.j  eta.;  Atlantic 
Drcdgiac  Co.,  Nev  York  City,  08.7  cts.;  Columbia 
Dredfiaf  Co.,  New  York  City,  07.04  cts.;  John  A. 
Secley.  New  York  City,  .if  cts.;  P.  Saaford  Rota, 
Ia*e7  Oiy,  08.9  cts.;  J.  b.  Packard  Utedginj  Co., 
Providence,   R.    1.,  07.3  cts. 

Ar«rf*a,  >'«. — The  (oUawing  are  the  bids  opened  Sept. 
^  fey  MMt.  Joa.  £.  Knhn.  Cor^  Kngrs..  U.  S.  .A.,  tor 
aiaatliM  hvbor  at  Norfolk,  m  all  about  426,800  cu. 
yiki     (•),   Sect.   "A";    (*).  Sect.   "B";    (f).   Sect.   "C": 

it).  Sect.  "D"'  (price  (iven  being  per  cu.  yd..):  River 
[  Harbor  Improv.  Co.,  Philadelphia,  Pa.,  a,  14  cts.:  b, 
ti.jo:  c,  IJ.8  cts.;  d.  2j  cts.;  L.  M.  Levis.  Norfolk, 
Va..  «,  ia.8  CI*.;  b,  $4:  r,  11. j  cts.:  d,  16.5  cts.;  Coast- 
vise  Diedginc  Co.,  Norfolk,  \'a..  a.  10.7  cts.;  b,  $4; 
c,  10.3  cts.;  «,  18  cts.;  Norfolk  Dredcing  Co..  Norfolk, 
Va..  «,  9-4  cts.;   b,  $1.75;  c.    10.4  cts.;  d,   ji.s  cts. 

IrviMflau,  ftt. — The  Government,  it  is  stated,  will 
Ais  fall  coouBCnce  dredging  the  mouih  of  (^rtcrs*  Creek, 
near  the  month  of  the  Rappahannock  River,  so  as  to 
dceDcn  the  channel  through  the  bar  just  out- 
■ontK 


fti 


the    montK      The    depth    is    to   be    made    15    ft.    at 

low  water  and  the  width   will  not  exceed  300  ft.,  except 

at  the  angles.     The  cut  w-ill  be  1.000  ft.  long.     The  etti- 

aaMHmt   of   dredging   is    about    28,000    cu.    ft.,    at 

of  about  Sr.oo^i.     Urbanna  Creek,  8  mile*  above, 

also  be  dredged  this  winter,  the  channel  through  the 

within  the  credc  to  be  the  depth  o£  10   ft.  at  low 

and  a  width  of    ijo  ft.  except  near  the  steamboat 

',    where    it    will    be    widened    out   to    a    maximum 

not   to   exceed    400    ft.    to    form   a  turning  basin; 

kc  length  of  the  channel  to  be  about  2,000  ft.     Estimated 

■eont    of   dredging   to  be    20,000   cu.   ft,   at   a   cost    of 

4^000. 

Milmamkt*.  Wis. — City  Engr.  Poetsch  is  said  to  be  agi- 
the  qnestion  of  widening  the  channel   of  the    Mil- 
e  River  between  the  Grand  .\ve.  and  Michigan  Ave, 
vnflCea. 

Tw  RivtTj  Harbor,  K'ts. — The  following  are  the  bids 
«ftmd  Sept.  J  bv  Maj.  W.  V.  Judson.  Corps.  Engrs., 
U.  S.  A,,  Milwaukee,  for  removing  old  pier,  building  pile 
pier,  dredging,  etc.,  at  Two  Rivers  Harbor.  Wis.:  (o) 
Greilinf  Bros..  Green  Bay,  Wis.;  (b)  August  Rieboldt  * 
Joa.  Wolter,  Sturgeon  Bay,  Wis.:  Rcmov.  600  lin.  ft.  old 
\  «  $21,  b  $12;  12,600  lin.  ft.  round  piles,  a  35  cts., 
t  ctv;  making  200  M  ft.  B.  M.  sheet  piles  of  plank, 
fnmiahed  by  C   S.,  and  driving  same,  per  M  ft.   B.  M., 

•  $20,  6  $12;  frammg  160  M  ft.  B.  M.  timber,  furnishea 
hf  U.    S.,  per    M   ft.    B.    M.,    a  $20,   b  $12;    12.000   lbs. 

iron  or  steel  drift  bolts,  a  6  cts.,  b  5  cts.;  41,250 
Night  iron   or  steel  screw  bolts  and  tie-rods,   a  6 
b  6  cts.;  4.000  lbs.  wrought  iron  and  wire  spikes,  a 
4  eta.,  b  s  cts.:  7,000  tons  of  stone,  per  ton  of  2.000  lbs., 

•  t'-90.  b  ti.2o;  dredging  i^o.ooo  cu.  yds.,  a  16  cts.,  b 
11.5  eta.;  total,  a  $64,945,  b  $43,680. 

'Otiama.  Onl. — It  is  reported  that  a  contract  for  con- 
ecnstruction  work  on  the  Trent  Valley  Canal  (Rice  Lake 
Div.,  Sect.  5)  has  been  awarded  to  Brown  &  Aylmcr,  at 
about   $550,000;   bids   received   Aug.   7. 


PROPOSALS  OPEN. 
For  Propotais  see  pages  66,  67,  68  and  71. 

WATER. 

Bids  See  Eng. 

Clone.  Record; 

Sep.  17.     npc  extcn.,  Philadelphia,  Pa .^ug.  31 

Sep.  19.     Water  main,  valves,  etc..  Charlotte,  N.  C.Sep.   14 
Scy.  ae.    Water  wotka.  Canon  City,   Colo Aug.  31 

.\dv.  Sep.  7.  14. 
Sep.  ao.     Reservoir,    pipe    line,    etc..    Canon    City, 

Colo.     Adv.    Set*.    7 Sep.     7 

ScpL  ao.     Berlin.  Md.     Adv.  Sep.    14 Sep.  14 

Sep.  ao.     Water  work.   Etkins.  W.   Va Sep.  14 

Sep.  21.     Well,   Catoosa   Springs,   Ga Sep.  14 

Sep.  25.     Well,    Sammit,    N.   jT    Sep.  14 

Sep,  as-     Dam,  Rome,  N.  Y Sep.     7 

Adv.  Sep.  7,  14, 

Sep.  25.     Water  wks..  HighUnds.  N.  T. Sep.     7 

Sep.  2$.     Tank,  etc.,  for  pump,  plant,  Ft.  Morgan, 

Ala.   , Sep.  14 

Sep.  26.     Reservoir,  Ft.   Barrancas,  Fla.    Sep.     7 

Sep,  ay.     Storage  basin,   Madison,  Wis Sep.  14 

Adv.    Sep.    1 4. 
Sep.  ay.     Artesian    well,   Madison,    Wis Sep.  14 

Adv.   Sep.   14. 

Sep.  aS.     Water   wks.,   Manassas,  Va Sep.     7 

Sep.  JO.     Boiler  and  pump   engine,    Loa  Angeles, 

Cal.     Adv.   Aug.    31.    Sep.    7 Aug.  31 

Sep.  JO.     Pipe,  Los  Angeles,  Cal.    Adv.  Aug.  31.. Aug.  31 
Sep.  JO.     Filters,    Wilmington,    Del Sep.     7 

Aav.  Sep.   7,    14. 

Sap. — 4a>proT.    Plant,    Phoefiix,    Arfa Sep.     7 

Oct.     I.     Mains,  Harrison,  N.  J Sep.  14 

OM.     9,     Pnmp  bouse.   Ft.    Caswell,   N.   C Sep.  14 

Adv.  Sep.   14. 
Oct.  10.     Water  improT.,  Ft.  Dn  Pont,  Del Sep.  14 

Adv.  Sep.   14. 

OeC,  aj.     Filters.  Atlanu,  Ga.    Adv.   Sep,  14 Sep.  14 

■  Extension  to  water  system,    Falrhaven, 

Vt.     Sep.  14 

•■WCRAOC  AND  •CWAOK  OI9IKMAL. 

Sep.  17.  Philadelphia,  Pa.  Aug.  31 

Sep.  17.  South   (Jrange,   N.    J Aug.  31 

.^dv.  Aug.  31.  Sept.  7,  14. 

Sep.  17.  Trenton,  JT.   T.    Sep.  14 

Sep.  17.  Summit,    N.J Sep.  14 

Sep.  17.  Camden,  N.  J. Sep.   14 

Sep.  18.  Portland.    Me Sep.     7 

Stp.  I*.  BrooUyn,   V.  Y Sep.    7 

Sep.  18.  Oakbnd,   Cal Sep.     7 

Sep.  18.  Rocbeatcr.   N.  Y.   .................'...Sep.  14 

Sep.  18.  Peoria,    IIL Sep.  14 

S9.  18.  St    Oiark^    IIL    Sep.  14 

Sep.  18.  Wottdd.  Maaa.    Adv.  Sep.  14 Sep.  14 

Sep.  18.  Nampa.  Idaho Sep.  14 

Sep.  19.  Togna.  Me.     Adv.  Aag.   ji,  Sep.  7,,., Aug.  31 

Sep.  19.  Canton,    Miaa.     Sep,    7 

Sep.  19.  Ft    Wayne.  ImL    Sep.  14 

Sip.  19.  Woonaocket,  B.  I.    Adv.  Sep.  14 Sep.  14 


Sep.  20.  Omaha.   Xeb Sep.  14 

Sep.  20.  Lakewood.  O Sep.  14 

Sep.  21.  Aurora,    Neb.     Adv.    Sep.    7 Sep.  7 

Sep.  21.  Hamilton,    O Sep.  7 

Sep.  23.  Flushing.   N.   V Sep.  14 

Sep.  25.  Richmond,  Ind Sep.  14 

Sep.  27.  IVlaware.    O Sep.  7 

Sep.  27.  Great    Lakes,    North   Chicago,    III Sep.  14 

Sep.  30.  Fairfield,    Cal Aug.  31 

Sep.  30.  Washington.    D.    C      Adv.    bep.    14.... Sep.  14 

Sep.  30.  Steubenville,   O Sep.  14 

Oct.  I .  Billings.    Mont Sep.  7 

Oct.  I.  Paducah,   Ky.    Adv.   Sep.  7,    14 Sep.  7 

Oct.  I.  Cadillac.    Mich Sep.  14 

Oct.  I.  Newark.   N.    Y Sep.  14 

Oct.  3.  Ft.    Dade.    Fla Sep.  14 

Oct.  10.  Ft.   Du   Pont,   Del.    Adv.   Sep.    14 Sep.  14 

Oct.  — .  Eaton,  O Aug.  s 

BRIDQE8. 

Sep.   17.  .Springfield.    Mass Sep.  14 

Sep.   17.  Boston,  Mass. Sep,  14 

Sep.  18.  Ft.    Wayne,    Ind Sep.  14 

Sep.  20.  Cincinnati,   O Sep.     7 

Sep.  20.  TifSn,    O Aug.  31 

Sep.  so.  Greeley,    Colo Aug.  31 

Sep.  23.  Newark.    O Aug.  31 

Sep.  23.  Bay  City,   Mich,    Adv.  Sep.  7,  14 Sep.     7 

Sep.  24.  Alamosa,   Colo Sep.  14 

Neo.  30.  Santiago,  Chile   lul.    13 

Sep.  30.  Lancaster,  Pa Sep,   14 

^ep.  — .  Caldwell.   Idaho Aug.  31 

Oct.     3.  Fergus  Falls,  Minn Sep,   14 

Oct.  14,  Los   Angeles,    Cal Sep.     7 

.Adv.  Sep.  7,  14, 

Oct  14.  Fredericton,  N,   B Sep.  14 

Oct.  19.  Canton,  China.    Adv.  Aug.  24  to  Sep.  7. Aug.  24 

PAVING  AND  ROAD  MAKING. 

Sep.  17.     Logansport,    Ind Sep.     7 

Sep.  17.     Hampstead.   N,    H Sep.     7 

Sep.   17.     Billings,    Mont.       Adv.    Sep.    7 Sep.     7 

Sep.  1 7,     T^oston,    Mass Sep,  14 

Sep.  17.     Milwaukee,    Wis Sep.  14 

Sep.  17.     Trenton,   N.  J Sep.  14 

Sep.  17.     Eveleth,    Minn.    Sep.  14 

Sep.  17.     Parnassus.    Pa.    Sen.  14 

Sep.  17.     Waseca,    Slinn Sep.  14 

Sep,   17.     Shelbyville.    Ind Sep,   14 

Sep.  17.     Camden,   N.  J Sep.  14 

Sep.  17.     Hamdcn,    Conn Sep,  14 

Sep.  17,     Uniontown,    Fa Sep.  14 

.Sep.   1 8.     I jncaster,    Pa Sep.     7 

Sep.  18.     Brooklyn.    N.    Y Sep.     7 

Sep.  18.     Cincinnati,     O Sep.     7 

Sep.   18,     St.    .Toscph.    Mich Sep.     7 

Sep.  18.     Ouincy.  III.    Adv.  Sep.  14 Sep.  14 

Sep.  18.     Philadelphia.    Pa Sep.  14 

Sep.  19.     Cincinnati.   O Sep.     7 

Sep.   19.     Des  Moines.  la Sep.   14 

Sep.  ig.     Ft.   Wayne,  Ind Sep.  14 

Sep.  20.     Cincinnati.   O Aug.  31 

Sep.  20.     Rockville.  Ind Aug.  31 

Sep.  20.     Cleveland.  O Aug.  31 

Sep,  20.     Buffalo,   N.   Y , Sep.  14 

Sep.  20,     Frankfort,    Ind Sep.  14 

Sep,  20.     Dallas,   Tex Sep.  14 

Sep.  20.     Allenstown,  N.  H Sep.  14 

Sep.  at.     Cleveland,  O .....Aug,  31 

Sep.  21.     Hamilton,     O .....Sep.     7 

Sep.  21.     Washington,    D.    C Sep.     7 

Adv.  Sep.  7. 

Sep.  2T.     Des   Moines,   la Sep,  14 

.Sep.  21.     Ft.    Williams,  Me.     Adv.  Sep.    14 Sep.  14 

Sep.  21.     Ottawa.  O.  _ Sep.  14 

Sep.  21.     Racine.     Wis Sep,  14 

Sep.  21.     Silverton.    O Sep.  14 

Sep,  24.     Lebanon.    Ind Aug.  24 

Sep,  24.     Woodcliff  Lake,  N.  J Sep.     7 

-Adv.   Sep.  7,   14. 

Sep.  26.     1  )anville.     Ill Sep.     7 

Sep.  26,     New  York,  N.  Y Sep.  14 

Sep.  28.     Manassas,    Va Sep.     7 

Sep.  28.     Vincennes.    Ind Sep.  14 

Oct.     I.     Billings.   Mont.    (2  props.) Sep,     7 

.\dv,  Sep.  7,  14. 

Oct.     t.     Durham,  N.  C Sep.  14 

Oct     7.     Hartford    City,    Ind Sep.  14 

Oct.     7.     Decatur,    Ind Sep.  14 

Oct.     8.     Vincennes,    Ind Sep.  14 

Oct.  12.     Riverton.   Ala.    Adv.    Sept   14 Sep.  14 

(>ct.  14.     Sunman,    Ind Sep.  14 

Oct.  — .     Selma.    Ala Sep.     7 

Dec.  13.     Valparaiso.   Ind Sep.     7 

York,    Pa Sep.     7 

POWER  PLANTS.  GAS  AND  ELECTRICITY. 

Sep.  17.     Columbus.  O Aug.  24 

Sep.  17.     Washington,  D.  C. Aug,  31 

Sep.   17.  Wyandotte,  Mich.    Adv.  Sep.   7,   14.... Sep,     7 

.Sep.  17.     Jacksonville.    Ill Sep.  14 

Sep.  20.     Lancaster,  Pa Aug,  31 

Sep,  20.     St,    I.x)uis,    Mo Sep.   14 

Sep.  20.  Water  works  franchise,  Berlin,  Md,,,.Sei>.  14 

Adv.  Sep.  t4. 

Sep.  23.     Elkins.  W,  Va , ;,.. Sep.  14 

Sen.  2.3.     New  York,  N.  Y ........,.,,.  .Sep.  14 

Sep.  28,     Manassas,    Va ....,i Sep.     7 

Sep.  30.     Revclstoke,    B.    C... ,, Sep.     7 

Sep.  30.     Rochester.  N.  Y.    Aug.  3 1 

Sep.  30.  New  London,  Conn,    Adv.  Sep.  7,  14... Sep.     7 

Sep.  30.     West    Point,    N.    Y Aug.  31 

Adv.    Aug,   31,    Sep.   7. 

Oct.     I,  Winnipeg,   \fan.    Adv.  Aug.  31,  Sep.  7. Aug.  3t 

Oct     4.     Tackionville,  Fla .Aug.  31 

Nov.    I.     Seymour,  Ind , Sep.  14 

Nov.  15.     Charleston,  S.  C.    ,,. Sep.  14 

BUILDINGS. 

Sep.  1 7.     School,    Gait,    Ont    Sep.     7 

S^  17.     U.    S.    Mint    bldg.    repairs,    San    Fran- 
cisco,   Cal Aug,  10 

Sep.  17.     Univ.  Udg.,  Lawrence,  Kan.   Aug.  s4 

Sep.  17.     Htg.    school,   Columbus,   O Aug.  31 

Sep.  17.     Bus.  bldgs.,  Kankakee,   111 Aug.  31 

Sep.  17.     School,  Valley   City,   N.    D Aug.  31 

Sep.  17.    Pub.   bldg..  Las  Animas,  Colo Aug,  31 

Sep.  17.     Pub.  bldgs.,  Norfolk,  Va.   Sep.     7 

Sep.  17.     School,    Tomahawk,    Wis Sep.     7 

S^   17,     School    Montclair  Heights,   N.  J, .....Sep.     7 
Adv.  Sep.  7,  14. 

Sep.  17.    Htg.   hospital.    Natchez,   Miss Sep.  14 

Sep,  17.     Htg.  school,  Washington,  D.  C Sep.  14 


Sep. 

\l. 

.>5ep. 

Sep. 

18. 

Sep. 

>8. 

.Sep, 

i«. 

Sep, 

18, 

Sep, 

18. 

Sep. 

19. 

Sep. 

19. 

.Sep. 

II). 

Sep. 

20. 

Sep.: 

10. 

Sep. 

20. 

Sep. 

20. 

Sep. 

20. 

Sep. 

21. 

Sep, 

a.l- 

Sep. 

2,1. 

Sep, 

2,1. 

Sep. 

2,1. 

Sep. 

*4- 

Sep. 

24. 

Sep. 

as- 

Sep. 

26. 

Sep. 

26. 

Sep. 

26. 

Sep. 

26. 

Sep, 

26. 

Sep. 

27- 

Sep, 

27. 

Sep. 

,10. 

Sep. 

30. 

Sep. 

,10. 

Sep, 

.10. 

Sep. 

^, 

Oct. 

1. 

Oct. 

I. 

Oct. 

1. 

Oct. 

I. 

Oct. 

1. 

Oct 

3- 

Oct 

3- 

Oct 

S- 

Oct. 

7- 

Oct. 

7- 

Oct. 

12. 

Oct 

14- 

Oct 

15- 

Oct. 

16. 

Oct 

17- 

Oct. 

18. 

Oct. 

21. 

Nov, 

5- 

Dec. 

— 

Sep. 

17. 

Sep. 

17- 

Sep. 

17- 

Sep. 

'7- 

Sep. 

18. 

Sep. 

18. 

Sep. 

18. 

Sep. 

19. 

Sep. 

19- 

Sep. 

lO- 

Sep. 

10. 

Sep. 

19. 

Sep. 

20. 

Sep. 

20. 

Sep. 

20. 

Sep. 

21. 

Sep. 

21- 

Sep. 

24. 

Sep. 

as- 

Sep. 

25- 

Sep. 

26. 

Sep. 

26. 

Sep. 

26. 

Sep. 

27- 

Sep. 

2K. 

Sep. 

28. 

Sep. 

so. 

Sep. 

30. 

Sep. 

30. 

Sep. 

30. 

Sep. 

30. 

Sep. 

1". 

Oct. 

I. 

Oct. 

3- 

Oct 

!• 

Oct 

5. 

Oct 

'.■ 

Oct. 

7- 

Oct. 

8. 

Oct 

9. 

Oct. 

to. 

Oct. 

10. 

Oct. 

10. 

Oct. 

12, 

Oct 

■  'S- 

School,  Faribault,    Minn Sep,  14 

School,     Agricultural     College,     Mich...  Sep.     7 

Pub.    Bldg.,    Kincardie,    Ont Sep.     7 

Pub.   Bldg.,   Cinajnnati,  O Sep,     7 

School     IK-lavan,    Wis Sep.   14 

School,  Sheradcn,  Pa Sep.  14 

.\dd    to  pub.  bldg.,  Chicago,  111 Sep.  14 

Post   office,   Muscatine,    la Aug.  10 

Htg.   pub.  bath,   Chicap),  111 Sep.  14 

Ada.  to  hospital,  Norristown,  Pa Sep.  14 

School,  Lancaster,   Pa Aug.  31 

Church.    Mitchell,    S.    D Sep.     7 

Htg.   hospital,    St.  Louis,   Mo Sep.   14 

Htg.    almshouse,    Paterson,    N.   J Sep.   14 

Pub.  bids.,  Mt.  Vernon,  Mo Sep.  14 

Pub.   bldg..  Portsmouth,  N.  H Aug.  31 

Post    office   exten..    Cedar    Rapids.   la... Aug.  10 

Htg.  City  Hall,  Little  Rock  Ark Sep.  14 

School.    Latta,   S,   C Sep,     7 

Pub.  bldg.,  Takoma,   Washington,   D,   CScp.   14 
Post  office  bldg,,  Hamilton,  0 Aug.  17 

Adv.   Aug.    17   to   24. 
Pub.    bldg..    Danville,   Pa Sep,     7 

.\dv.    Sep.    7,   14, 
New    Indus,   plants,    Ft    Morgan,    Ala.. Sep.  14 

Court  house,  Muscatine,  la Aug.  34 

School,  Riverside,  Cal Aug.  31 

New   Industrial  plants.  Riverside,   Cal.. Aug.  31 

School,  Brookings,  S,  D Aug.  31 

Pub.    bldg..     National     Soldiers'     Home, 

Va Sep.     7 

Pub.  bldg..   Pittsburg.  Pa Sep,   14 

School,     Hesperus,    Colo Sep,      7 

Bus.    bldg.    plans,    Haxrisburg,    Pa,,,. Aug.    J 

Post  office.  Selma,  Ala Aug.  a4 

Church,   Vincennes.  Ind Sep.   14 

Pub.  bldg.    West  Haverstraw,  N.  Y Sep.  14 

Hotel.    New   Orleans,   La.    Jun.  a9 

Bus    bldg.,   Decatur,   111 Aug.  31 

Pub.  bldg.,   Eau  Claire,  Wis Aug.  31 

Y.  M.   C.   A.,  Indianapolis,  Ind Aug.  31 

Plumbg.   pub.    bldg.,    Portland,    Me Sep.     7 

Church,    Indianapolis,    Ind Sep.     7 

Court  house  plans.    La  Moure,   N.   D.. Aug.  to 

School     Bayonne.    N.    .T Sep.     7 

Htg.    Plant  at  Naval    Station,   New  Or- 
leans.    La ■  •  •  •  •  Sep..7 

U.  S.  Post  Office  improv.,  Baltimore,  Md.Aug.  Jt 

Adv.    Aug.    It,    Sep.   7-  ,.    ,. 
Pub.  bldg..  Ft.  Slocum,  N.  Y Sep.  14 

.\dv.   Sep,^  14-                       ...  c- 

Hospital.    Whipple    Barracks,    Ariz Sep.  14 

.Adv.    Sep.    14. 

School,    San    Diego,    Cal Sep.  14 

Court  house  plans,  Ue  pere.  Wis.   , . .  .Aug.  17 

Exten.    post    office,   Springfield,   O Sep.  14 

Pub     bldg..   Peoria.    Ill Sep.     7 

School.    Montevallo,    Ala.     Sep.  14 

Post  office,  Des  Moines,   la Sep.     7 

.Adv.   Sep.   7.  14-  „  . 

Court  house  plans,  Houston,  Tex Aug.  3« 

Adv.  Sep.   :4.  „ 

Industrial    nlants.    Ft    William.    On»...MaT  it 

School,  bldg.  material,  Lawrence,  Kan.  Aug,  3 « 

Post  office,  Hamilton,  O Sep,  14 

MISCELLANEOUS. 

Lumber,  etc.,  New  Orleans,  La Aug,  24 

Supplies,  Washington,  D,   C ...Aug.  3' 

Grading,    Gt    Lakes,    N.    Chicago,    111.. Sep.     7 

Supplies.  Washington.  D.  C Sep.  14L 

Dredging,  Washington,  D.  C Aug.  24 

Adv.  Aug,  24  to  Sep,  14. 

Steam  shovels,   etc.,   Panama Aug.  24 

Concrete  ditch.   Roswell,   N,   M Aug.  31 

Dredging,   etc.,   Gardiner,  Me Aug.  14 

Adv.   Aug,   24  to  Sep.   14. 
Removal  of  wreck,  Boston,  Mass Aug.  14 

.Adv.   Aug.   24  to  Sep.   14. 

Removal  of  wreck,  Salisbury,  Mass Aug.  3t 

Ditch,    Boone,   la •.••.•.••,•, Sep..  14 

Wharf  drop,  etc.,  Ellis  Island,  N.  Y Sep.  14 

Levee,    New  Orleans,   La Sep.     7 

Ditch.    Dakotah,    la Sep.  14 

Repairins;   dam.    Indianapolis.    Ind Sep.   14 

Dikes.  New  York,  N.  Y,    Adv,  Sep.  14. .Sep.  14 

Dredging,    Saginaw,    Mich Sep.   14 

Dredging,  Wheeling,  W,  Va Aug,  31 

Steam  shovels,  etc.,  Panama Aug.  3t 

Adv.  Aug.  31. 
Subwav.     Reading,     Pa Sep.     T 

Adv.   Sep.   7,    14. 
Wharf,    ft.    Du    Pont,    Del Aug.  31 

.Adv.  Aug.  31  to  Sep.   14. 

Dredging,    San    Francisco.   Cal Sep.     7 

Garb,  disposal,  Newark,  N.  J Sep.  14 

Adv.    Sep.   14. 

Ditch.  Cerro  Gordo,  III Sep.  14 

Steel    barges,    Panama S«P-     7 

Wharf,    Ft.    Winfield    Scott,    Cal Sep.  14 

Searchlight  outfit,  Washington  Barracks, 

D.  C A»«-    » 

Dredge.    Cincinnati.    O Aug.  31 

Adv.  Aug.  31  to  Sep.   14. 
Dredging.    Saugerties.   N,    Y Aug.  31 

Adv.  Aug.  II  to  Sep,   14. 
Dredge.   Philadelphia,   Pa Sep.     7 

Adv.   Sep.   7,    14. 
Dredging,   Boston,  Mass Sep.     7 

Adv.  Sen.   7,    14, 

Ditch,  Charleston,  Miss Sep,  14 

Snag  boat,  Mobile,  Ala Sep.     7 

Adv.   Sep.    7,    14. 
Jetty  work.  Cold  Springs,  N.  J Sep.     T 

.Adv.    Sep.    7,    14. 
Lock    and   dam,    Franklin,    Ark Aug.  10 

Adv.  Aug.  10  to  31. 
Lock   and   dam,   \Inbile,   Ala Aug.  10 

.Adv.    .Aug.    10   to   Sen.    14, 

Supplies,    Panama.     Adv,    Sep.    14 Sep.  J4 

Excav..    Detroit    Mich ..Aug.  3r 

Adv.  Aug.   II  to  Sep.  14. 
Dredging.    Detroit,    Mich Aug.  3' 

Adv.  Aug.  31   to  Sep.  14. 
Dredging,    Jacksonville,    Fla Sep,  14- 

Adv.    .Sep,    14. 

Canal  wk.,  Peterboro.  Ont Aug.  24 

Rock   removal,  etc.,  Jacksonville,  Fla... Sep.  14 

Adv.   Sep.   T4. 
Jetty  work,  Washington,  D.   C Sep.  14 

Adv.   Sen,   14, 

Riprap,  Riverton,  Ala.    Adv.  Sen.  14... Sep.  14: 
Cement  stone,  etc..  Honolulu,  H.  l...,Aug.  3? 

Adv.  Aug.  31  to  Sep.  14. 
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CURRENT    NEWS    SUPPLEMENT 

SEPTEMBER  21,   1907. 


DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles  Warren  Hunt,  220  West  57th  St.,  New  York. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary,   Calvin    W.    Rice,    29    West   39th    St.,   New   York, 
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:SUGGESTED      RULES      FOR      REINFORCED 
CONCRETE. 

The  Concrete  Association  of  .America  recently  sub- 
mitted to  the  Building  Code  Revision  Commission  of 
New  York  City  a  proposed  code  of  regulation.  This  was 
prepared  by  a  special  committee  consisting  of  Messrs. 
H.  C.  Turner,  E.  O.  Ellinger,  F.  G.  Weber,  A.  Atkin- 
son, W.  N.  Hazen.  F.  P.  Kafka,  R.  L.  Bertine  and  R.  F. 
Tucker,  and  reads  as   follows: 

1.  Reinforced  concrete  construction  shall  be  under- 
stood to  mean  an  approved  concrete  mixture  reinforced 
by  steel  of  any  shape,  the  two  materials  to  be  so  com- 
bined that  the  concrete  will  take  up  the  compression 
stresses  and  the  steel  the  tension  stresses  and  assist  the 
concrete   in   shear  and   compression. 

2.  Reinforced  concrete  construction  when  designed  in 
accordance  with  this  code  shall  be  approved  for  fireproof 
.construction. 

3.  Before  permfesion  to  erect  any  reinforced  concrete 
structure  shall  be  granted,  complete  drawings  and  speci- 
fications must  be  filed  by  the  architect  or  engineer  rep- 
resenting the  owner  with  the  Superintendent  of  Build- 
ings, showing  all  construction  details,  including  dimen- 
sions of  concrete  and  the  sizes  and  position  of  all  rein- 
forcing members. 

4.  The  concrete  shall  be  mixed  in  the  proportions  of 
not  less  than  one  part  of  cement  by  volume  to  seven  parts 
of  aggregates  by  volume,  consisting  of  sand  and  broken 
stone  or  gravel.  The  proportions  shall  be  such  that  the 
resistance  of  the  concrete  to  crushing  shall  not  be  less 
than  2,000  lb.  per  square  inch  after  hardening  for  28 
days.  Tests  to  determine  this  value  shall  be  made  from 
time  to  time  by  a  competent  engineer  under  the  direc- 
tion   of   the   Bureau   of   Buildings.      The   concrete   used    in 


reinforced  concrete  construction   shall  be   what  is  usually 
known   as  a  "wet"   mixture. 

5.  All  cement  used  in  reinforced  concrete  construction 
shall  be  a  Portland  cement  conforming  to  the  standard 
specifications  of  the  American  Society  for  Testing  Ma- 
terials and  shall  be  tested  by  an  independent  chemist  not 
in  the  employ  of  the  cement  manufacturer.  Records  of 
these  tests  shall  be  kept  on  file  in  the  contractor's  office. 

6.  All  sand  used  in  reinforced  concrete  construction 
shall  be  clean  and  sharp,  free  from  loam,  dirt  or  other 
injurious  material,  and  shall  not  be  finer  than  the  stan- 
dard sample  in  the  office  of  the  Bureau  of  Buildings. 

7.  All  stone  ufeed  in  reinforced  concrete  construction 
shall  be  clean,  broken  trap  rock,  or  gravel,  and  shall  not 
be  of  a  size  larger  than  can  be  easily  worked  or  tamped 
around"  the  reinforcing  members.  In  case  it  should  be 
desired  to  use  any  other  material  or  kind  of  stone  than 
specified  above,  samples  of  same  shall  first  be  submitted 
to  and  have  the  approval  of  the  Superintendent  of 
Buildings. 

8.  Steel  for  reinforced  concrete  construction  shall  have 
an  elastic  limit  of  at  least  30,000  lb.  per  square  inch, 
and  an  ultimate  strength  of  at  least  60.000  lb.  per  square 
inch,  and  shall  be  of  uniform  quality.  Samples  cut  from 
any  bar,  shall  be  capable  of  bending  cold  180  deg.  around 
a  bar  of  equal   diameter  without  signs  of  fracture. 

If  twisted,  corrugated,  diamond  or  other  mechanical 
bond  bars  are  used,  such  bars  may  be  stressed  in  ten- 
sion to  16,000  lb.  per  square  inch  or  to  one-third  of 
their  elastic  limit;  in  shear  to  10,000  lb.  per  square  inch, 
and  in  compression  to  twelve  times  the  compression  stress 
in   concrete. 

9.  All  steel  reinforcement  shall  be  completely  incased 
in  the  concrete,  and  in  beams,  girders,  columns  and  walls 
the  steel  shall  not  be  nearer  the  surface  than  ij/^  in.  In 
floor  and  roof  slabs  the  steel  shall  not  be  nearer  the 
surface  than  ^  in,  for  bars  having  a  diameter  of  5^ 
in.  or  less.  Where  larger  bars  are  used  in  floor  or  roof 
slabs,  the  steel  shall  not  be  nearer  the  surface  than 
I   in. 

Where  the  number  of  bars  used  in  a  beam  or  girder 
cannot  be  placed  in  one  plane  they  shall  be  placed  in 
two  or  more  planes. 

In  reinforced  concrete  footings  the  steel  shall  not  be 
nearer  the  surface  than  3   in. 

10.  Reinforced  concrete  shall  be  so  designed  that  the 
stresses  in  the  concrete  and  steel  shall  not  exceed  the 
following   limits: 

Lb.   per 

sq.   in. 

Extreme   fibre   stress   on    concrete   in   compression  600 

Shearing    stress   in   concrete 100 

Concrete   in   direct  compression ....  500 

Tensile   stress   in    steel 1 6,000 

Shearing  stress  in   steel 1 0,000 

Compressive  stress  in  steel  12  times  the  compressive 
stress  in  the  concrete. 

11.  The  adhesion  of  concrete  to  steel  shall  be  assumed 
to  be  not  greater  than  the  shearing  strength  of  the  con- 
crete, 

12.  The  ratio  of  the  moduli  of  elasticity  of  concrete 
and  steel  shall  be  taken  as   i    to   12, 

13.  The  following  assumption  shall  guide  in  the  deter- 
mination of  the  bending  moments  due  to  the  external 
forces.  Beams  and  girders  and  floor  slabs  may  be  con- 
sidered as  continuous,  where  proper  provision  for  con- 
tinuity is  made  :n  the  design.  The  bending  moment  for 
uniformly  distributed  loads  being  taken  at  not  less  than 
WL/\o.  In  the  case  of  square  floor  plates  which  are 
reinforced  in  both  directions  and  supported  _^on  all  sides 
the  bending  moment  may  be  taken  at   WLfzo. 

In  figuring  T  beams  the  width  of  the  floor  slab  to  be 
considered  as  part  of  the  beam  or  girder  shall  be  deter- 
mined by  the  shearing  resistance  of  the  slab  along  the 
beam,  but  in  no  case  shall  the  width  of  the  floor  slab 
so  considered  exceed  the  distance  between  beams  and 
provided  also  that  the  beam  or  girder  and  slab  shall  be 
built  at  the  same  time  as  a  unit. 

74.  The  amount  of  resistance  of  reinforced  concrete 
construction  in  transverse  loads  shall  be  determined  by 
formula  based  on  the  following  assumptions: 

(a)  The  bond  between  the  concrete  and  steel  is  suf- 
ficient to  make  the  two  materials  act  together  as  a  homo- 
geneous  solid. 

(b)  The  strain  in  any  fibre  is  directly  proportionate 
to   the-   distance  of  that  fibre   from   the   neutral   axis. 

(c)  The  modulus  of  elasticity  of  the  concrete  remains 
constant  within  the  limits  of  the  working  stresses  fixed 
in  these  Regulations. 


From  these  assumptions  it  follows  that  the  stress  in 
any  -fibre  is  directly  proportionate  to  the  distance  of 
that  fibre  from  the  neutral  axis. 

The  tensile  strength  of  the  concrete  shall  not  be  con- 
sidered. 

15.  Wlhen  the  shearing  stresses  developed  in  any 
structural  member  of  reinforced  concrete  construction 
shall  exceed  the  safe  working  strength  of  the  concrete, 
as  fixed  in  these  Regulations,  a  sufficient  amount  of 
steel  shall  be  introduced  in  such  positions  that  the  de 
ficiency  in  the  resistance  to  shear  shall  be  provided  for. 

16.  When  the  safe  limit  of  adhesion  between  the  con- 
crete and  steel  is  exceeded,  some  provision  must  be  made 
for  transmitting  stresses  from  the  concrete  to  the  steel. 

17.  Reinforced  concrete  may  be  used  for  columns  and 
their  strength   determined  as  follows: 

The  concrete  within  the  steel  ties  or  hoops  may  be 
stressed  in  compression  to  500  lb.  per  square  inch.  No 
allowance  shall  be  made  for  the  concrete  outside  of  the 
hoops  or  ties  and  serving  the  purpose  of  fireproofing. 
V  ertical  steel  bars  may  be  placed  in  the  concrete  and 
if  substantially  tied  together  by  steel  bars  at  intervals 
of  not  more  than  the  least  side  or  diameter  of  the  col- 
umn may  be  stressed  in  compression  to  twelve  times  the 
compressive  stress  in  the  concrete.  These  rods  shall  be 
joined  immediately  above  the  floor  line  or  at  points  of 
lateral  support.  They  shall  have  full  perfect  bearings  and 
be  connected  by  tight  fitting  sleeves  or  the  ends  may  be 
threaded  and  connected  by  standard  sleeve  nuts. 

In  concrete  columns  with  vertical  reinforcement  the 
total  cross  section  of  vertical  steel  shall  not  be  less  than 
Yi  of  I  per  cent,  of  the  cross  section  of  the  concrete 
within  the  hoops  or  ties,  but  in  no*  case  shall  this 
amount  be  less  than   i   square  inch. 

Concrete  columns  reinforced  by  spirally  wound  hooiis 
of  steel  shall  be  designed  in  accordance  with  the  follow- 
ing formula: 

P  =  [1-5  fc  +  (3  fs'  X  As')  -^  r]  Ac.    +    fs'    As'. 

Where  P  =  working  load  in  pounds. 

fc  =   500  pounds. 

fs'  =  20,000  lb.  for  cold  drawn  wire. 

fs  =  6,000  lb.  on  vertical  steel. 

Ac  =  area  concrete  inside  of  hoops. 

As  =:   area  of  vertical  steel. 

As'  =  area  of  spirals  per  unit  of  column  length. 

r   =    radius  of  spirals  in  inches. 

Minimum  amount  of  spiral  steel  shall  be  such  that 
ifs'   X   As')    -T-  r  shall  not  be  less  than   75   pounds. 

For  columns  with  length  greater  than  12  times  the 
least  diameter  the  value  of  fc  to  be  used  in  the  above 
formula  shall  be   reduced. 

The  hoops  shall  not  be  spaced  closer  together  than  lYz 
in.,  nor  further  apart  than  one-seventh  of  the  diameter 
of  the  spiral.  In  no  case  shall  the  total  cross  section 
of  vertical  steel  be  less  than  i  per  cent,  of  the  cross 
section    of   the   concrete   within   the   spiral. 

Additional  reinforcement  or  reduction  in  the  compres- 
sive stress  on  the  concrete  shall  be  made  for  columns 
eccentrically  loaded. 

18.  Spandrel  w  alls  supported  entirely  on  reinforced 
concrete  wall  girders  and  extending  from  the  floor  line 
to  the  window  Fill  shall  have  a  minimum  thickness  of 
8  in.  and  shall  be  reinforced  with  not  less  than  Yz  lb. 
of  steel  per  square   foot  of  wall. 

Inclosure  walls  of  skeleton  buildings  built  in  between 
columns  and  supported  entirely  on  reinforced  concrete 
girders  shall  have  a  minimum  thickness  of  8  in.  for 
40  ft.  of  the  uppermost  height  thereof  or  the  nearest 
tier  of  beams  to  that  measurement.  For  each  additional 
30  ft.  of  height  or  to  the  nearest  tier  of  beams  to  that 
measurement  the  thickness  of  the  wall  shall  be  in- 
creased I  in.  Basement  walls  shall  be  at  least  2  in. 
thicker  than  the  walls  immediately  above.  All  such  in- 
closure walls  shall  be  reinforced  with  not  less  than 
^  lb.  01  steel  per  square  foot  of  wall.  All  window  or 
door  openings  shall  be  reinforced  with  steel  on  the 
sides  and  at  the  top  and  bottom  in  addition  to  the 
steel  specified  above.  Where  walls  are  required  to  meet 
'special  conditions  the  thickness  and  the  amount  of  re- 
inforcement  shall   be    determined    by    such   conditions. 

Parapet  walls  shall  have  a  minimum  thickness  of  6  in. 
and  shall  be  reinforced  with  not  less  than  Yi  lb.  of. 
steel   per   square   foot   of   wall. 

Inclosure  walls  for  one-story  storage  or  factory  build- 
ings shall  have  a  minimum  thickness  of  4  in.  •  and  shall 
be  reinforced  with  not  less  than  ■  J^  lb.  of  steel  per 
square  foot  of  wall. 

19.  Partitions  required  by  the  Code  to  be  fireproof 
may    be     constructed    of    reinforced    concrete    and    shall 
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ha«c  a  ■uaianat  tkkiciww  of  j  in.,  tad  shall  be  re- 
ialMced  «ttk  not  las  iluui  M-ia.  rod*  on  >a-in.  cen- 
Mfa.  !«■■>■■  kolk  vertically  aad  koriioatally. 

20k  BftfiT*' T ' *  couuctc  cooatrwcQOci  may  be  contiii* 
■(4  dniac  fractiBC  wcathtr  provided  all  froct  is  elim- 
{■■Md  bom  the  saad  and  broken  stone  by  artificial  heat 
aad  fimidtd  also  that  the  work  is  protected  from  the 
by  caaras  or  similar  mean*  aad  artificial  heat 
to  ptenent  the  coocrcle  from  ffceiing  prior  to 
taknc  its  fiaal  set. 
ai.  The  ooatractor  must  be  prepared  to  make  load  test* 
of  reinforced  concrete  construction  with- 
iaK  after  erection.  The  tests  must  show 
Aal  the  cnastiuclien  will  sastaia  a  load  of  twice  the 
Hvc  lead  for  whidi  At  icctioa  was  designed  without 
aay  sipi  of  faitorc. 


THE    CONCOURSE    FLOOR    OF    THE    HUD- 
SON TERMINAL  BUILDING,   NEW  YORK. 

The  concourse  floor  of  the  Hudson  Company's  Ter- 
Baildinc  in  New  York  City  is  shown  in  the  ac- 
ayias  illustrations.  It  is  of  concrete  steel  con- 
the  reinforcing  material  being  Ferroinclavc 
ihitti  amde  by  the  Brown  Hoisting  Machinery  Co.,  oi 
CIrrelaiid.  In  constructing  this  floor,  the  arch  Ferro 
tadavc  sheets  were  laid  on  the  bottom  webs  of  thr 
bc^aa.  The  corrugations  upon  the  upper  side  were  then 
awrcitd  with  a  mixture  of  one  part  of  Portland  cement 
to  sM  parts  of  sand,  and  the  concrete  was  placed  on 
tUa.  The  minimum  thickness  of  the  floor  at  the  crown 
was  not  less  than  ii  in.,  but,  owing  to  the  various  depths 
of  the  beams,  it  was  thicker  than  this  in  some  places. 
The  spacing  of  the  beams  varied  considerably,  and,  in 
tone  cases,  tbe  beams  were  not  parallel,  but  this  was 
readily  tdcen  care  of  by  beveling  the  ends  of  the  Ferro- 
{adave  sheets.  The  under  side  of  the  Ferroinclavc  sheets 
was  COTcred  with  concrete,  so  that  they  are  entirely  pro 
tectcd.  Tbe  bottom  flanges  of  the  beams  are  covered  with 
wire  netting  and  then  encased  in  concrete. 

The  great  advantages  claimed  for  this  type  of  floo.  art- 
that  no  centering  is  required,  and  thus  no  valuable  space 
is  taken  up  by  it,  and  the  work  underneath  or  above  the 
Boor  is  not  interfered  with,  and  also  that  it  is  very 
qaicUy  erected.  Tbe  tie  rods  are  above  the  lops  of  the 
Fcrroinclave  sheets,  and  thiu  encased  in  tbe  concrete. 


AN   INVESTIGATION  OF  STEEL  CONDUITS 
FOR  WIRING. 

Tbe  nse  of  both  rigid  and  flexible  steel  conduits  for 
wifiac  installations  has  increased  very  rapidly  in  the  last 
few  years.  Tbe  value  of  thia  form  of  raceway  for  elec 
trical  conductors  has  become  well  established  and,  while 
the  manufacturing  industries  concerned  with  the  pro- 
duction of  conduit  and  its  peculiar  fittings  have  been 
deieloping  the  material,  the  experience  of  inspectors 
aad  uaers  has  elaborated  a  fairly  satisfactory  body  of 
rales  and  a  stasidard  of  workmanship.  In  the  process  of 
this  devdopoKnt.  although  certain  rules  and  practices 
have  become  well  esublished,  it  is  still  true  that  there 
remain  some  points   not   yet  definitely  settled. 

Tbe  UnderwriteTs'  Laboratoriea,  jSa  Ohio  St.,  Chi- 
cago, is  DOW  inviting  suggestions  concerning  these  points 
from  persons  whose  experience  either  as  inspectors  of 
electrical  installations,  aa  manufacturers  of  conduit  and 
qiuJait  fittings,  or  as  contractors  or  users  of  these  mate- 
riall,  qaalifics  them  to  give  valuable  information.  It  it 
that  from  the  restilU  of  experience  thus  ob- 
oe Dsefnl  suggestions  may  be  collected  which 
win  both  record  in  what  respects  and  in  what  measure 
prcaent  practice  is  satisfactory,  and  will  also  indicate 
in  what  particulars  and  by  what  mcana  further  improve- 
Bients  may  be  secured. 

The  Laboratories  are  sending  out  certain  questions  con- 
fi~r»;-g  conduit  work  and  request  deuiled  replies  to  the 
faiqairies  it  conuins.  These  replies  will  have  value 
they  furnish  evidence  that  no  conaiderable 
are  needed  or  whether  they  point  out  defecU 
with  or  without  suggestions  for  remedying  them. 

The  qiMStioos  are  as  follows 

I.  la  what  respects,  if  any,  does  the  ordinary  form  of 
caaawl  oe  rigid  conduit  prove  an  unsatisfactory  covering 
for  the  stcd  pipe? 

a.  Doc*  gahraaiud  rigid  conduit  possess  advantage*  or 
Aaadvaatafc*  a*  compared  with  enameled  conduit?  If 
so,  what  aad  for  what  special  uses? 

The  claim  haa  been  made  that  galvanized  pipe  in  the 
presence  of  moisture,  especially  in  concrete,  sutlers  from 
"local  action,'  a  corrosion  doe  to  electrical  action  in  the 
presence  of  the  two  meuls  and  traces  of  acid.  Well  sob- 
Maotiatcd  evidence  of  such  effects  is  especially  denred 
H  the  effect  i*  known  to  have  been  observed. 

Bole  as(  of  the  National  Board  of  Fire  Underwriters 
read*:  "Masl  have  the  meul  of  the  conduit  permanently 
aad  effcdaalty  groimded."  It  is  essential  that  the  metal 
of  coadajt  ijHiias  be  joined  so  as  to  afford  electrical 
condaUisily  aaftdent  to  allow  the  largest  fuse  or  cir- 
coit  breaker  in  the  drcoit  to  operate  before  a  dangerous 
rise  in  temperature  in  the  conduit  system  can  occur. 
Cbodnita  aad  gas  pipes  must  be  securely  fastened  in 
metal  otrtlet  boxes   so  as  to  secure  good   electrical   con- 
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neciion.  Where  boxes  used  for  centers  of  Uistribution 
do  not  afford  good  electrical  connection,  the  conduits 
a.ust  be  joined  around  them  by  suitable  bond  wires. 
Where  sections  of  metal  conduit  are  installed  without 
being  fastened  to  the  metal  structure  of  buildings  or 
grounded  metal  piping,  they  must  be  bonded  together 
and  joined  to  a  permanent  and  efficient  ground  connec- 
tion. 

}.  Does  the  enamel  ordinarily  used  on  conduit  and  fit- 
tings (junction  outlet  and  panel  boxes)  prevent  or  ren- 
der difficult  strict  compliance  with  this  rule  of  the  Na- 
tional Electrical  Code?  If  so,  what  commercially  prac- 
ticable means  can  be  found  for  obtaining  better  conduc- 
tivity? 

.\t  the  meeting  of  the  Underwriters'  National  Electri- 
cal .\ssociation  in  March,  1907.  it  was  suggested  that  the 
following  be  added  as  a  fine  print  note  in  Rules  24.^, 
asd,  ajf,  of  the  Code: 

"ft  is  recommended  that  galvanized  cables,  outlet 
boxes  and  fittings  be  used  in  order  to  secure  a  better 
electrical  contact  at  all  point  throughout  the  cable  sys- 
tem." 
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The  purpose  of  this  inquiry  is  not  to  imply  any  doubt 
as  to  the  large  measure  of  fire  protection  afforded  by 
steel  conduits  and  their  fittings,  but  rather  to  aid  and 
encourage  the  development  of  these  products  which 
have  already  proved  themselves  of  distinct  benefit  to  the 
insurance  interests. 


COMMENTS    OF     WORKMEN     REGARDING 
THE    QUEBEC    BRIDGE    ACCIDENT. 

On  Sept.  13  two  men  at  work  on  the  traveler  at  the 
end  of  the  Quebec  Bridge  at  the  time  of  its  failure  tes- 
tified before  the  government  investigating  commission 
regarding  their  experience.  One  of  them,  Ingwall,  stated 
that  the  traveler  was  hoisting  a  couple  of  timbers  at 
the  time  of  the  accident.  He  was  10  ft.  from  the  top 
of  the  traveler  near  the  front,  about  400  ft.  above  the 
water,  and  fell  so  fast  that  he  hardly  realized  any  de- 
tails of  what  was  happening.  It  seemed  to  him  as  if 
the  bridge  had  just  tipped.  He  never  saw  any  defects 
in    the    structure,    but    had    heard    others    talking    about 
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It  was  also  suggested  that  a  note  be  added  to  Rule 
49 Ab  fo  read; 

"It  is  recommended  that  the  protective  coating  (of 
switch  and  outlet  boxer)  be  of  metpj  such  as  tin  or 
zinc." 

These  suggestions  were  referred  to  a  special  commit- 
tee for  consideration  and  report. 

4.  Definite  information  is  desired  as  to  the  use  of 
conduit  in  cement  or  concrete. 

(a)  Conditions  liable  to  cause  deterioration  of  con. 
duit,  either  rigid  or  flexible  in  cement  or  concrete.  See 
also  Inquiry   No.   2  above. 

(b)  Do  flexible  conduits  or  armored  cables  placed  in 
wet  concrete  admit  water  to  the  interior  while  concrete 
is  setting  to  a  degree  sufficient  to  cause  trouble?  If  so, 
what  precautions  should  be  taken  or  what  limitations 
should  be  placed  to  such  use  of  flexible  conduit  or  ar- 
mored cables? 

5.  What  injurious  effects  on  exposed  conducts  are  ob- 
served from  the  action  of  acid  fumes  and  gases.  In 
such  cases  what  may  be  done  to  protect  the  conduits  from 
rapid  deterioration  ? 

6.  What  added  specifications  for  construction  and  in- 
sullation  of  junction  boxes  should  be  made?  See  Code 
Rule  49A,  which  treats  of  Switch  and  Outlet  Boxes, 
and  Rules  35b  and  g. 

What  defects,  if  any,  are  found  in  present  types  of 

(a)  Ordinary  conduit  outlet  boxes? 

(b)  Junction  boxes? 

(c)  Grounding  clamps? 

(d)  Fittings  for  use  with  flexible  conduit  and  armored 
cables? 

(e)  Fittings  for  nse  with  exposed  rigid  conduit  such 
as  "Condulets"  and  similar  devices? 

8.  What  other  defects,  not  suggested  above,  have 
been  noted  in  present  forms  of  conduit  or  fittings? 
What  means  may  be  taken  to  correct  such  defects  and 
what  additions  or  revisions  of  the  present  Code  rules 
on  conduit  are  desirable? 


kinking  in  the  bottom  chord,  and  knew  that  some  of 
the  men  had  gone  down  to  look  at  it  the  night  before 
the  accident. 

Another  survivor  of  the  crew  was  D.  B.  Haley,  presi- 
dent of  the  local  bridge  workers'  union,  who  testified 
that  he  was  on  the  extreme  end  of  the  traveler  at  the 
time  of  the  accident.  The  cantilever  arm  seemed  to  fall 
first,  and  the  other  part  afterward,  a  statement  appar- 
ently inconsistent  with  the  witnesses  testimony  that  the 
first  thing  he  knew  after  feeling  himself  falling  was  the 
sensation  of  being  in  the  water.  He  testified  that  after 
working  hours  the  day  before  the  collapse  he  went  down 
to  see  defects  in  the  lower  chord  which  had  been  report- 
ed  among  the  men.  Bends  were  to  be  seen  at  places 
in  this  chord  in  panels  near  the  main  pier,  and  the  lat- 
tice bars  were  also  buckled  in  places. 

The  brothers  of  Carl  Swenson,  one  of  the  men  killed 
in  the  accident,  have  given  out  for  publication  a  letter 
in  which  the  following  statement  was  made  by  him:  "I 
doubt  very  much  whether  the  bridge  will  ever  be  fin- 
ished, since  the  first  and  second  panels  of  the  bottom 
chord  of  the  cantilever,  Quebec  side,  are  buckling."  The 
authenticity  of  this  letter  is  understood  to  be  questioned 
by  the  bridge  contractors. 

Tbe  coroner's  jury  which  heard  the  testimony  concern- 
ing the  death  of  one  of  the  workmen,  due  to  the  acci- 
dent, rendered  a  verdict  on  Sept.  12  that  it  was  unable 
to  ascertain  the  cause  of  the  failure,  but  was  of  the 
opinion,  according  to  the  evidence  adduced  before  it, 
that  all  desirable  precautions  had  been  taken. 


Motor  equipments  for  printing,  electrotyping,  stereotyp- 
ing and  binding  machinery,  are  described  in  bulletin  229, 
recently  issued  by  the  Sprague  Electric  Co.,  of  New 
York.  The  remarkable  progress  made  in  this  direction 
is  indicated  by  a  list  given  of  prominent  printing,  en- 
graving and  stereotyping  plants  equipped  with  Sprague 
motors. 


September  21,  1907. 
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PERSONAL     NOTES. 

Mr.  J.  F.  Deimling  has  been  appointed  chief  engineer 
of  the  Pere  Marquette  Railroad  Co.,  succeeding  Mr.  E.  K. 
Woodward,  resigned. 

Major  E.  Eveleth  Winslow,  Corps  of  Engineers,  U.  S. 
A.,  has  been  ordered  to  the  office  of  the  Chief  of  Engi- 
neers for  temporary  duty. 

Prof.  J.  J.  Flather,  head  of  the  mechanical  engineer- 
ing department  of  the  University  of  Minnesota,  has  re- 
turned from  a  trip  to  Australia. 

Mr.  F.  J.  Seery,  of  Ithaca,  N.  Y.,  recently  was  ap- 
•t)ointed  an  assistant  engineer  in  the  office  of  the  New 
York  State  Engineer  and  Surveyor. 

Mr.  Arthur  Hay,  civil  engineer,  Springfield,  111.,  has 
been  appointed  engineer  and  general  superintendent  of 
the  work  of  the  Springfield  Pleasure  Driveway  and  Park 
Board. 

Mr.  William  H.  Newman,  president  of  the  New  York 
Central  &  Hudson  River  R.  R.,  returned  to  his  office 
recently,  after  a  vacation  spent  in  France  and  Switzer- 
land. 

Dr.  Rudolph  Hering,  consulting  engineer,  New  York 
City,  has  been  chosen  by  the  Passaic  Valley  Sewage  Com- 
mission to  prepare  plans  for  a  trunk  sewer  to  drain  the 
Passaic  Valley. 

Winslow  AUerdice,  of  New  London,  Conn.,  at  one 
time  an  engineer  in  the  United  States  Navy  and  later 
city  engineer  of  Warren,  Pa.,  died  recently  at  his  home 
in  New  London. 

Prof.  Robert  Sibley,  head  of  the  engineering  depart- 
ment of  the  University  of  Montana,  has  resigned  to  take 
charge  of  the  installation  and  operation  of  a  large  hy- 
draulic placer  mining  plant  in  Wyoming. 

The  United  States  Civil  Service  Commission  will  hold 
examinations  in  the  large  cities  of  the  country,  Oct. 
23-24,  of  candidates  for  the  position  of  architectural 
draftsman  in  the  Immigration  Service,  Ellis  Island,  N.  Y. 

The  New  York  State  Civil  Service  Commission,  will 
hold  examinations  on  October  12,  of  candidates  for  the 
position  of  assistant  sanitary  engineer.  State  Health  De- 
partment.     Full   information   with   application    forms   may 


technic  Institute,  a  position  which  he  held  till  his  death. 
In  1905  he  was  made  professor  of  civil  engineering  at 
the  Brooklyn  school,  and  in  1905  professor  emeritus  of 
civil  engineering.  From  1870  to  1886  he  edited  Van 
Nostrand's  "Engineering  Magazine."  He  was  the  director 
of   the   Cooper   Union    for  many    years. 

Rear  Admiral  John  Grimes  Walker,  U.  S.  N.,  retired, 
died,  Sept.  16,  at  Cape  Meddick,  Me.,  aged  72  years. 
^  He  began  his  naval  career  in  1850  when  he  was  graduat- 
ed from  the  Naval  Academy  at  the  head  of  his  class. 
He  served  actively  throughout  the  civil  war  and  at  its 
close  he  was  made  a  commander  and  detailed  to  the 
Naval  Academy.  In  1881  he  was  appointed  Chief  of 
the  Bureau  of  Navigation,  an  office  which  he  held  for 
eight  years,  being  appointed  rear-admiral  at  about  the 
end  of  that  period.  In  1897  he  was  appointed  chairman 
of  the  Isthmian  Canal  Commission  by  President  Mc- 
Kinley.  When  a  new  commission  was  appointed  in  1899, 
Admiral  Walker  was  again  made  chairman.  He  was  orig* 
inally  in  favor  of  the  Nicaragua  route,  but  when  the 
French  company  offered  all  its  works,  buildings  and 
rights  for  $40,000,000,  and  the  commission  of  1899  was 
called  on  for  a  second  report,  Admiral  Walker  reported 
in  favor  of  the  Panama  route.  He  was  retired  in  1897, 
having  reached  the  age  limit  of  62  years. 


BUSINESS    NOTES. 


The  Forbes  Co.,  Philadelphia,  manufacturers  of  wa- 
ter sterilizers  for  public  buildings,  railroads,  factories 
and  the  like,  have  opened  a  New  York  office  at  120 
Liberty    St.,    in    charge    of    Mr.    Irving   A.    Chandler. 

The  Standard  Roller  Bearing  Co.,  Philadelphia,  has 
recently  made  large  additions  to  its  plant,  the  total 
floor  space  now  being  500,000  sq.  ft.  Fifteen  hundred 
men  are  employed.  The  business  has  grown  to  such 
proportions  as  to  require  the  establishment  of  a  pub- 
licity department.  Mr,  C.  Dickens  Sternfels,  who  has 
been  with  the  Arthur  Koppel  Co.,  Pittsburg,  in  a  sim- 
ilar capacity  for  three  years,  will  conduct  the  new 
department.  ^ 

The  Columbian  Rope  Co.,  Auburn,   N.   H.,  has  ordered 
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be    obtained    by    addressing    the    Chief    Examiner    of    the 
Commission  at  Albany. 

The  Province  of  British  Columbia,  Canada,  has  ap- 
pointed a  commission  consisting  of  the  Minister  of  Pub- 
lic Works,  and  Prof.  L.  G.  Carpenter,  of  the  Colorado 
State  College,  to  investigate  irrigation  conditions  in  the 
Province.  The  investigation  is  to  be  made  with  the 
preparation  of  a  new  Water  Act  especially  in  view. 

Capt.  James  B.  Cavanaugh,  Corps  of  Engineers,  U. 
S.  A.,  in  charge  of  defensive  works  and  river  and  har- 
bor improvements  in  Florida,  has  been  ordered  to  trans- 
fer his  duties  to  Capt.  Horley  B.  Ferguson,  on  duty  un- 
der direction  of  Capt.  Cavanaugh,  and  proceed  to  the 
office  of  the  Chief  of  Engineers.  First  Lieutenants  Wil- 
liam G.  Caples,  Warren  Hannum  and  Theodore  H.  Dil- 
lon have  been  ordered  to  Mobile,  Washington  Barracks, 
and  Havana,   respectively. 

Mr.  S.  A.  Jordan  has  been  appointed  division  engi- 
neer of  the  Philadelphia  division  of  the  Baltimore  & 
Ohio  R.  R.,  succeeding  Mr.  A.  A.  Miller,  resigned.  Mr. 
E.  V.  Smith  has  been  appointed  division  engineer  of  the 
Cleveland  division  to  succeed  Mr.  Jordan.  Mr.  J.  B. 
Myers  has  been  appointed  division  engineer  of  main- 
tenance of  way  of  the  Cumberland  division  to  succeed 
Mr.  J.  R.  Leighty,  who  has  resigned  to  become  engineer  • 
of  the  Southern  division  of  the  Missouri  Pacific  Ry.  Sys- 
tem. Mr.  P.  H.  Petri  has  been  appointed  division  engi- 
neer of  the  Shenandoah  division  to  succeed  Mr.  Myers. 

George  W.  Plympton,  professor  of  physics  at  the 
Brooklyn  Polytechnic  Institute,  and  a  well-known  civil 
engineef,  died  September  ii,  at  his  summer  home  at 
Tyson,  Vt.,  aged  80  years.  He  was  horn  in  Waltham, 
Mass.,  and  received  his  education  in  the  public  schools 
of  that  city,  and  in  the  Rensselaer  Polytechnic  Institute, 
graduating  from  the  latter  in  1847.  He  taught  mathe- 
matics at  the  Institute  for  a  time.  In  1851  he  became 
professor  of  mathematics  in  the  New  York  State  Nor- 
mal School,  and  nine  years  later  accepted  a  similar  posi- 
tion in  the  New  Jersey  State  Normal  School.  In  1863 
he    became    professor   of    physics   at   the    Brooklyn    Poly- 


a  new  electric  generating  and  motor  equipment  from 
the  Allis-Chalmers  Co.,  Milwaukee.  The  generator  is 
a  940-kw.  6o-cycIe  three-phase  machine,  operating  at 
120  r.  p.  m.  Two  30-kw.  exciters  are  provided,  one 
engine  and  the  other  motor-driven.  The  motors,  all  of 
the  Allis-Chalmers  standard  type,  with  bearings  hav- 
ing sealed  end  boxes  designed  to  exclude  dust  and  fly- 
ing particles  of  metal,  will  be  suspended  from  the  ceil- 
ing. There  are  four  150  h.-p.  motors  for  600  r.  p.  m.; 
two  100  h.-p.  for  the  same  speed,  and  a  20  h.-p.  motor 
for  900  r.  p.  m.  Three  40-kw.  transformers  are  used 
on   the    lighting  system. 

The  American  Steel  &  Wire  Co.,  after  having  in 
operation  a  12,500  h.-p.  We-Fu-Go  water  soTtening  and 
purifying  system  for  six  months  at  their  Donora 
Works,  have  placed  an  order  with  Wm.  B.  Scaife  & 
Sons  Co.,  Pittsburg,  Pa.,  for  a  25,000  h.-p.  We-Fu-Go 
system,  consisting  of  eight  large  treating  and  settl- 
ing tanks  and  eight  mechanical  gravity  filters,  for  their 
Newburgh  Steel  Works  at  Cleveland.  Other  sales  of 
We-Fu-Go  systems  are  reported  as  follows :  ■  liochester 
&  Pittsburg  Coal  &  Iron  Co.,  Punxsutawney,  Pa.,  2,250 
h.-p.  (third  order) ;  Shenango  Furnace  Co.,  Sharps- 
ville,  Pa.,  8,000  h.-p. ;  Armstrong  Cork  Co.,  Oakdale, 
Pa.,  500  h.-p.;  Fostoria  Glass  Co.,  Moundsville,  W. 
Va.,  350  h.-p.;  The  Allen  &  Wheeler  Co.,  Troy,  O.. 
200  h.-p.;  Stone  &  Webster  Engineering  Corporation, 
Boston,  Mass.,  2,500  h.-p.,  for  the  Jacksonville  Electric 
Co.,  Jacksonville,  Fla. ;  the  Paterson  Parchment  Paper 
Co.,  Passaic,  N.  J.,  150,000  gal.  per  hour,  continuous 
system. 

The  Parker  Boiler  Co.,  Philadelphia,  has  received  an 
order  from  the  J.  B.  Stetson  Co.,  of  the  same  city,  for 
two  750-h.-p.  boilers.  This  is  the  fourth  order  for  Parker 
boilers  for  the  Stetson  plant,  the  total  aggregating  7,000 
h.-p. 

J.  H.  Wagenhorst  &  Co.,  manufacturers  of  electric 
blue  printing  machines,  Youngstown,  O.,  report  a  pros- 
perous season.  Among  the  recent  sales  reported  by  them 
are  the  following:  E.  R.  Thomas  Detroit  Co.,  Detroit, 
Mich.;    J.    Flood    Walker,    San    Antonio,    Tex.;    Luzerne 


Engineering  Co.,  Hazleton,  Pa.;  Surveyor  General's  Of- 
fice, Cheyenne,  Wye;  J.  E.  Myers,  Penn  Station,  Pa.; 
Harris  Automatic  Press  Co.,  Niles,  Ohio;  .\merican 
Thread  Co.,  Holyoke,  Mass.;  Phoenix  Mfg.  Co.,  Eau 
Claire,  Wis. 

The  Sandusky  Portland  Cement  Co.  reports  the  use 
of  Medusa  waterproof  compound  for  the  following 
work:  Plant  of  the  Grand  Rapids  Refrigerator  Co.,  Grand 
Rapids,  Mich.;  reinforced  concrete  dam  of  the  coal  de- 
partment of  the  D.,  L.  &  W.  Ry.,  Scranton,  Pa.;  cold 
storage  plant  of  A  Booth  &  Co.,  Detroit,  Mich.;  A.  T. 
&  S.  F.  Ry.,  at  Albuquerque,  N.  M.,  and  Sommerville, 
Tex.;  and  the  residence  of  Albert  Kahn,  of  the  Trussed 
Concrete   Steel  Co.,  Detroit. 

Foundrymen  have  persisted  of  late  in  the  policy  of 
keeping  out  of  the  market,  even  the  largest  buying,  from 
week  to  week  for  prompt  delivery.  This  condition  of 
affairs,  together  with  the  gratifying  volume  of  this  sea- 
son's business  to  date  and  the  fairly  certain  indications 
of  its  continuation  for  the  remainder  of  fhe  season, 
finally  compelled  the  manufacturers  of  boilers  and  radi- 
ators to  make  an  inquiry  as  to  the  conditions  likely  to 
prevail  in  the  iron  market.  As  a  result  of  this  exam- 
ination, it  is  stated  that  there  will  be  no  lowering  of 
prices  of  house-heating  boilers  or  radiators  during  the 
balance  of  the  season. 


TRADE   PUBLICATIONS. 

The  General  Electric  Co.,  Schenectady,  has  recently 
issued  a  series  of  bulletins  descriptive  of  recent  im- 
provements in  standard  apparatus  manufactured.  One 
pamphlet  describes  improvements  in  knife-blade  lever 
switches  to  enable  them  to  withstand  severe  and  con- 
tinuous service  and  carry  their  rated  current  indefinitely 
without  overheating^  thus  meeting  the  requirements  of 
the  fire  underwriters.  Another  bulletin  describes  a  new 
line  of  fuse  boxes  specially  adapted  for  use  in  subway 
manholes,  where  severe  conditions  are  met,  but  also 
useful  on  poles,  in  cellars  and  elsewhere;  these  are 
made  in  two  general  types,  with  outlets  for  cables  at 
the  side  and  bottom,  respectively.  Other  bulletins  refer 
to  electrically  operated  ratchet-driven  rheostat  switches 
for  remote  control  purposes  in  modern  switch-board 
practice,  and  to  the  1907  improvements  in  lightning  ar- 
resters for  medium  and  high  voltage  alternating  current 
circuits,  to  electric  flat-irons  with  their  recent  improve- 
ments and  advantages,  to  the  new  Edison  gem  filament 
So-watt  lamp  and  to  the  new  G.  E.  Tungsten  lamp  for 
street    series    lighting. 

The  Utility  steam  specialties  are  described  in  a  num- 
ber of  publications  recently  issued  by  the  Standard 
Steam  Specialty  Co.,  New  York.  These  comprise  fold- 
ers describing  the  Utility  pump  governor,  steam  sepa- 
rator, exhaust  head,  feed  water  heater  and  exhaust 
muffler  tank,  which  latter  is  a  combined  muffler  tank, 
oil  separator,  return  tank  and  pump  gevornor.  A  com- 
prehensive pamphlet  gives  detail  drawings  with  the  prin- 
cipal dimensions  of  all  of  this  apparatus,  and  also 
sketches  suggesting  the  proper  methods  of  connection, 
and  a  complete  price  list. 

The  Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y.,  has 
published  a  large  catalogue  of  its  extensive  line  of 
pumps  of  the  power,  steam,  centrifugal  and  turbine 
types.  In  section  one  of  the  catalog,  75  pages  are  de- 
voted to  the  steam  and  power  pumps,  which  are  built 
in  all  patterns  for  boiler  feeding  and  general  purposes. 
for  high  or  low  pressures,  for  handling  chemicals  and 
heavy  liquids  and  for  high  duty  service  in  water  works 
plants.  The  second  section  is  devoted  to  the  centri- 
fugal and  turbine  pumps,  which  are  built  in  all  forms, 
both  simple  and  compound,  and  for  power,  steam  or  elec- 
trical drives,  and  considerable  valuable  information  is 
appended    concerning    their    operation. 

An  unusually  attractive  catalogue  has  recently  been 
issued  by  the  Burt  Mfg.  Co.,  Akron,  Ohio,  descriptive 
of  the  Burt  oil  filters,  exhaust  heads  and  ventilators, 
and  the  Cross,  the  American  and  the  Warden  oil  filters. 
All  are  fully  illustrated  and  described,  as  is  also  the 
Burt  oil  filtering  and  delivery  system,  which  consists 
of  oil  filters  and  reservoirs  for  reclaiming  oil  wasted 
from  bearings  and  redelivering  it  to  the  bearings  through 
an  overhead  reservoir  and  gravity  pjping.  A  specialty 
is  also  made  by  this  company  of  the  manufacture  of 
exhaust  heads  which  are  built  in  two  types  and  in  all 
sizes,  and  of  a  weather-proof  ventilator  hood  for  roofs 
or  skylights.  These  are  built  with  different  forms  of 
bases  and  are  fitted  with  glass  tops  and  .  easily  op- 
erated shutters  permitting  them  to  be  closed,  if  de- 
sired,  in  cold  weather. 

Storage  batteries  for  stationary  service  are  listed  in 
a  recent  catalogue  issued  by  the  Westinghouse  Machine 
Co.,  storage  battery  department.  The  Westinghouse' 
battery  is  built  in  an  extensive  series  of  standard  sizes, 
which  range  from  the  2-pIate  element  for  closed  circuit 
work,  to  the  multi-plate  cells  for  large  installations. 
Battery  regulators  and  boosters  are  illustrated  and  bat- 
tery trucks  for  industrial  railway  service  in  shops  and 
factorie*. 
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Tkor  panaMk  Uxd*  an  dcacribcd  ia  *  comprebeaiire 
Bc«  otalocac  {f««i  tkc  ladcpouknt  Pacuiwtic  Tool 
Ca^  Chic^a>  Tbc  dcttOs  of  caoMructiaa  an  sltown, 
bMk  of  tkc  flMoa  air  dxiU*.  rcrmibic  and  noo-reversible, 
and  of  tibe  i  fc^''"ti  calking  and  rivctins  hammers  to- 
gitker  vilk  ■  variety  of  awwwtcs.  includinf  pneumatic 
fcntJrn  Ml,  kaOcr  lae  ripaiMtfta,  pneumatic  rivet  forges. 
,  aad  air  koae  and  ooaaectioaa.  Illustrated  lista  of  parts 
all  of  tke  atandard  drills,  grinding 
and  koldcrs^n.  A  feature  of 
tke  catdogoe  is  the  number  of  illustrations  of  various 
toob  >■   tcrrkc  at   drilling,   reaming,   grinding,  chipping. 


Tkc  Lnwider  system  af  pampa  is  explained  in  a 
catakgac  rcccatly  taaucd  by  the  Luitwieler  Pumping  £n- 
^ac  Co.,  Loa  Angeks.  Cat.,  builders  of  a  line  of  special 
■  Mkiiiiij  for  deep  well  and  high-duty  pumping,  for 
wkick  renarkablc  claims  for  eeaiKMny  arc  made.  The 
Laitndcr  paaap  i*  iUoxiated  and  described  and  its  spe- 
cial fefiea  described,  and  a  number  of  saccessful  in- 
are  refined  to.  A  specialty  is  made  of  small 
units  with  gasoline  engine  drives  for  railroad 
ak  supply,  and  also  of  electrically  driven  pump- 
ing nniiai 

Tkc  GoldKkaudt  Thermit  Co.,  New  York,  has  just 
iniifd  two  pamphlets  relating  to  improved  methods  of 
calcidatiag  and  making  repair  welds,  and  of  making  butt 
welds  on  wroogfat-iron  and  steel  pipes  and  rods.  The 
former  relate*  particularly  to  welding  locomotive  frames, 
for  wkick  ipedal  aaolds  are  listed  for  all  sixes  of  frame 
Sdod  also  the  amounts  of  Thermit,  ignition 
and  other  materials  for  each  size  of  mold.  Valu- 
aUe  information  is,  however,  appended  for  other  classes 
of  repair  work,  a  method  of  universal  molding  by  means 
of  a  yellow  was  matrix  having  been  perfected  which 
obriales  the  scrrices  of  a  patternmaker  and  enables  the 
asMmnt  of  Thermit  iKcded  to  be  accurately  determined. 
Tke  welding  of  pipe  and  rods  has  been  brought  to  a 
kigk  degree  of  perfection,  and  full  instructions  are  given 
for  tkb  daas  of  work. 

The  twenty-fifth  anniversary  of  the  Ball  Engine  Co., 
Erie.  Pa.,  ia  commemorated  by  an  attractive  little 
pamphlet  gtrine  a  brief  outline  of  the  development  of  the 
Ball  engine  and  the  principal  features  of  the  present  stan- 
dards of  construction  of  all  its  types. 

Handling  and  storing  coal  and  ore  is  interestingly  treat- 
ed in  a  recent  catalogue  of  the  Uodgc  Coal  Storage  Co., 
PUtedciphia.  Pa.  Considerable  space  is  devoted  to  de- 
scii|i€i»c  matter  on  the  well-known  Dodge  piling  trimmer 
and  reloader  mechanisms,  following  which  apparatus  for 
coaling  locomotives,  circular  storage  cranes,  revolving 
cranes,  high-speed  hoisting  towers,  bridge  tramways,  box 
car  loading  nmckities,  car  dampers  and  automatic  rail- 
way* ai*~diKaiacd  and  represenutive  insullations  illus- 
trated. The  book  is  particularly  well  illustrated  and  is 
a  compendium  of  mechanical  handling  apparatus  for  coal 
and  ore.  ' 

Tke  Concrete-Steel  Engineering  Co.,  New  York,  ban 
sent  oat  a  96-page  catalogue  of  half-tone  views  of  rein- 
forced-concrete  bridges  which  it  has  put  up  in  all  parts 
of  the  cuuutiy.  .Ml  of  them  are  built  on  the  Melan. 
Tkacber  or  «>n  Emperger  systems,  the  patenU  of  which 
are  controlled  by  the  company.  They  vary  in  span  from 
30  to  tit  fL,  Mid  lomc  are  finished  with  ornamented 
concrete,  (tone,  or  vitrified  brick  faces,  and  many  of 
tkem  kavc  emamcntal  railings  of  plain  or  reinforced 
ooacrctc. 

"Preacotl  Pumping  Machinery"  is  the  title  of  an  ela- 
borate catalogue  recently  issued  by  the  Fred  M.  Pres- 
cMt  Steam  Pump  Co.,  Milwaukee.  Wis.  It  is  a  14s- 
paae  boak.  attractively  designed  typographically,  listing 
Ike  predact  of  Ike  Prcscott  works,  and  includes  detail 
ilmi iptlniia  of  tkc  varioua  clasaca  of  pumps  built,  and. 
lailimliiiMi  in  regard  to  aetting  them  up  and  their  opera- 
tiait.  Tke  book  is  divided  into  four  sections  as  follows: 
Mine  pnmpa.  of  which  lUs  company  make*  a  specUlty; 
coadcnsiac  apparatus  and  power  bouse  equipment,  boiler 
feed,  fire  and  general  service  pnmps.  and  the  larger 
Ugfc  dMy  pomping  engines  for  water  works  and  general 
I  ampliig  service.  It  is  concltided  with  pump  part  lists 
and  infetmalion  of  value  concerning  pumping  and  steam 
maeklnery. 

Tkc  American  Bakn  Metallic  Packing  Co..  New  York. 
kas  usutd  a  pampklct  cmicaniing  a  gland  packing  for 
nsc  wilk  Ugb-pretanre  steam.  TUs  conaisu  of  hollow 
of  a  tpecial  soft-metal  alloy,  designed  to  witbsund 
ngh  temperature*,  which  are  filled  with  a 
grifkite  preparation  that  works  through  stnatl  perfora- 
tioaa  ia  Ike  inner  periphery  and  hibricate*  the  rod.  It 
is  said  tkat  no  oil  or  grcaae  hibricaiioa  is  found  necca- 
mrj  mUk  iW*  packing  and  that  a  aet  will,  under  ordinary 
condidons,  wear  a  number  of  years  without  attention. 

The  Cntlcr-Hamawr  Mfg.  Co..  Milwaidtec,  Wis.,  mak- 
ers of  electric  dsMrolliag  devices,  has  issued  a  booklet 
descriptive  of  ita  line  of  electric  crane  controllers.  In 
addition  to  dcacriptioa*  of  five  types  of  crane  and  hoist 
coatrollera.  cantwction  and  dimension  diagrams  and  re- 
pair part  charta  are  presented,  together  with  prices,  net 
weight  astd  dipping  weight  of  apparatus,  etc  An  im- 
proved form  of  contactor  for  handling  heavy  currents 
is  alio  described. 
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WATER. 
NoUt  Arranfd  Alphabtticttlly   by  Stattt. 
Los  Antrles,  Cal. — Sec  "New  Industrial  Plants." 
Montrost^  Cofo.— The  Council,  it  is  reported,   has  pur- 
chased   a   site    on    which    it  is    proposed   constructing    a 
reser>'oir. 

Canon  Cilv  Co/o.— Bids  will  be  received  until  Oct.  7 
(extension  of  date  from  Sept.  20)  by  the  City  Clk.  for 
furnishing  material  and  constructing  an  additional  system 
of  water  works,  consisting  of  a  reservoir,  located  at  aiid 
near  Cottonwood  Creek,  and  a  pipe  line  connecting  said 
reser%oir  with  the  present  city  water  main,  as  advertised 
in  The  Engineering  Record.     A.  H.  Seely,  Mayor. 

H'allimgforJ  Cohb.— The  Water  Comrs.  are  stated  to 
have  bad  prepared  a  report  on  the  increase  of  water  by 
gravity  supply  at  PisUpang  Lake,  and  estimate  the  cost 
at  about  $38,000.  J.  H.  Child  is  Engr.  and  Supt.  of 
Water  Wks. 

WaskinfloH,  D.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

PcHsacola  Fla. — The  following  are  the  bids  received 
Sept.  7  by  the  Bureau  of  Yards  &  Docks,  Navy  Dept., 
Washington.  D.  C,  for  a  water  system  and  circulating 
mains  at  the  Navy  Yard,  Pensacola:  Newport  Plumbing 
&  Htg.  Co.  Inc.,  Newport  News,  Va.,  $35,678;  Lewis  & 
Kitchen,  Chicago.  111.,  $48,514;  and  McCay  Enj.  Co., 
Baltimore.  Md.,  $39,440;  also  another  bid  on  their  own 
plans,  at  $37,940. 

The  following  are  the  bids  opened  on  Sept.  14  at  the 
offices  of  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington.  D.  C,  foi  a  100,0000  gal.  elevated  steel 
lank  and  tower  at  the  Navy  Yard,  Pensacola:  Camden 
Iron  Works,  Camden.  N.  J..  $21,000;  Tippett  &  Wood, 
162  Howard  St..  Phillipsburg.  N.  J..  $10,120;  R.  D.  Cole 
Mfg  Co..  57  E.  Broad  St..  Newnan.  Ga..  $10,700;  The 
Midland  Bridge  Co..  818  Wyandotte  St..  Kansas  City. 
Mo..  $10,900;  Chicago  Bridge  &  Iron  Wks..  105th  and 
Throop  Sts..  Chicago.  111.,  $10,500;  Pittsburgh  Indus- 
trial Iron  Wks..  Westinghouse  Bldg..  Pittsburgh,  Pa., 
$9,487.  and  R.  B.  Tufts.  Prudential  Bldg.,  Atlanta.  Ga., 
$9,500. 

Punta  Gorda,  Fla. — It  is  reported  that  a  resolution  has 
been  recommended  to  the  Council  to  have  an  8-in.  artesian 
well  sunk. 

Daylona,  Fla. — A  committee  of  three,  consisting  of 
Aldermen  Hankins.  Bingham  and  Rowe,  have  been  ap- 
pointed by  the  Council  to  confer  with  Supt.  Gunn  of 
the  electric  light  company  with  reference  to  constructing 
a   water   works   for  the  city. 

Athens.  Co.— J.  W.  Barnett,  City  Engr..  writes  with 
regard  to  the  filter  plant  improvement,  that  the  city  has 
a  plant  of  Warren  filters  and  expect  to  extend  the  plant 
and  will  be  pleased  to  have  propositions  from  all  nrms 
in  position   to  supply  and   erect  this   filter. 

Krwanee.  //(.—Bids  will  be  received  until  Oct.  5  by 
J.  C.  Bannister,  Chmn.  Water  Com.,  for  certain  machin- 
ery and  equipment  for  pumping  water  from  2  deep  wells 
in  said  city,  to  be  delivered  f.  o.  b.  cars  Kewanee.  The 
material  required  is  a  structural  steel  tower  of  approxi- 
mately 48  ft.  long  and  16  ft.  wide  at  the  base  and  40 
ft.  long  by  6  ft.  wide  at  the  top  and  .12  ft.  high;  a 
structural  steel  and  iron  walking  beam  with  connecting 
rod  and  crank  drive  center  trunnions  and  boxes,  rod 
connections  and  brasses;  2  cast  bronze  deep  well  cylin- 
ders, 7  ft.  stroke.  7'/i  or  7)^  in.  internal  diameter,  com- 
plete with  foot  va.ves  and  6  to  8  cup  plungers;  about 
700  ft.  pump  rods  suitable  for  above  cylinders  and  about 
too  ft.  lift;  about  700  ft.  8-in.  galvanized  pipe;  a 
triplex  geared  power  pump  to  be  driven  by  belt  suitable 
for  150  lbs.  pressure  and  to  deliver  from  700  to  1,000 
gals,  ner  minute  at  40  to  60  r.  p.  ro.;  an  cnxine  for  fuel 
oil  capable  of  developing  125  brake  h.p.  at  normal  speed 
on  a  guaranteed  consumption  of  not  more  than  i  pound 
of  oil  per  b.  h.  o,  per  hour,  when  operated  at  full  load; 
an  engine  for  illuminating  or  producer  gas,  having  the 
same  capacity  as  engine  for  fuel  oil  on  a  guarantee  con- 
sumption of  not  more  than  a  pound  of  anthracite  buck- 
wheat or  pea  coal  per  b.  h.  p.  per  hour  when  operated  at 
full  load;  a  150  h.p.  producer  to  be  used  in  connection 
with  engine;  a  horizontal  steel  tank.  8x30x36  ft.,  suit- 
able for  oil  storage  under  pressure  of  100  lbs. 

Chicago,  in. — Bids  will  be  received  until  Sept.  25  by 
the  Bd.  l.ocaI  Improv.  (H.  S.  Dietrich.  Pres.)  for  fur- 
nishing material  and  constructing  water  supply  f>ipe8  in 
tiortions  of  10  streets;  also  water  service  pipes  in  Cor- 
nelia Ave. 

*Sibley.  Ia. — Drake,  Williams,  Mount  &  Co.,  of  Omaha, 
Neb.,  are  reported  to  have  secured  the  contract  for  the 
erection  of  a  solid  steel  tank,  22  ft.  diam.,  24  ft.  high, 
for   $2,600. 

*Decorah.  Ia. — I,  Linnevold,  Co.  Aud.,  writes  that  the 
contract  for  constructing  a  water  system  at  the  poor 
farm  (bids  onened  Sn>t.  10)  has  been  awarded  to  A.  A. 
Chandlar  &  Son,  of  Decorah,  for  $1,250. 

Primghar.  Ia. — Bids  will  lie  received  until  Oct.  10  by 
W,  H,  Downing.  Town  CHk.,  for  the  construction  of 
water  works.  M.  Tschirgi  &  Son.  Engrs.,  Bank  &  In- 
surance Bldg.,  Dubuque 

Concordia,  Kan. — About  $45,000  will  be  expended  for 
remodeling  the  waterworks.  Bonds  for  same  have  not  yet 
been  voted,  Engine'rs,  ITurns  &  McDonnell.  Scarritt 
Bldg.,  Kansas  City,  Mo. 

Wichita,  Kan. — The  Council  is  said  to  br  considering 
the  buying  or  building  of  a  water  niant  and  is  receiving 
offers  from  engineers  to  prepare  plans. 

Garnftt.  Kan. — It  is  otated  that  bids  will  be  received 
bv  L.  D.  Pilkineton.  City  Clk..  until  Oct.  i.  for  valves. 
nipe  and  connections  for  the  water  plant.  Burns  &  Mc- 
Donnell,  Engrs.,    Kansas   City.   Mo. 

'Louinille,  Ky. — John  .S.  Morris.  Auditor,  writes  that 
the  contract  for  furnishing  and  installing  pumping  en- 
gines (bids  oftened  Sent.  8)  have  liecn  awarded  as  fol- 
low*; Holly  Mf»  Cn..  Buffalo,  ix  tt'e  Crescent 
Hill    Pumping    Station,    at   $153,622.   and    Allis    Chalmers 
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Co.,  Milwaukee.  Wis.,  River  Pumping  Station,  $187,952. 
Capacity  is  to  be  24,000,000  gals,  per  hour. 

Scwforl  a:  v.— The  Water  Comrs.  are  reported  to  have 
directed  the  Supt.  to  secure  estimates  of  cost  of  erecting  a 
water  tower  of  500,000  gal.  capacity  near  the  reservoir  m 
the  Highlands. 

GretnvilU,  Ky. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

Amite  Citw  La.— The  Council  is  reported  to  be  con- 
sidering the  "question  of  putting  in  mains  and  procuring  a 
water  supply  from  the  CiuUett  Gin  Co. 

New  Orleans,  La.— I'.ids  were  opened  on  Sept.  4  at 
the  office  of  the  Sewerage  and  Water  Bd.,  for  hauling 
and  laying  of  approximately  250  miles  of  c.  1.  water  pipe, 
from  4  to  30  in.  diam.  and  aggregating  about  26,000  tons 
The  work  is  divided  into  four  contracts,  namely:  (a) 
Contract  i5-W,  (b)  i6-W,  (c)  17-W.  ('0  >8-W:  Irwin 
Bros,  o  $225,789.  c  $251,595;  M.  ().  Herron  &  Co  a  $23.1.- 
862  c  $231,791,  d  $116,331;  A.  L.  Patterson  &  Co.,  (> 
$256,167:  General  Conlr.  Co..  c  $242,396,  d  $113,637; 
The  Southern  Contr.  Co.,  a  $218,495. 

Provincelown,  Mass. — Bids  will  be  received  until  Sept. 
25  by  Walter  Welch,  Secy.  Water  Bd.,  Provincetown. 
for  laving  about  23,000  ft.  lo-in.  and  3,000  ft.  8-in.  pipe 
in  Provincetown  and  Truro.  For  further  information  ad- 
dress  Edmund  M.   Blake,  8  Beacon   St.,   Boston. 

Berrien  Springs,  Mich. — See  "Power  Plants,  Gas  and 
Electricity." 

Milan.  Mich.—W.  P.  Gregory,  Village  Clk.,  writes  that 
the  citizens  voted  Sept.  10  to  issue  $30,000  bonds  for 
water    works   and    sewers. 

"Stambaugh,  Mich. — The  contracts  to  improve  the  water 
works  (bids  for  which  were  received  .Sept.  n)  we  are  in- 
formed, have  been  awarded  to  the  Chicago  Bridge  &  Iron 
Wks..  of  Chicago,  111.,  for  the  tower  and  tank;  and  to 
the  Freeman  &  Sons  Mfg.  Co.,  of  Racine,  for  the  power 
plant.      Edmund  T.   Sykes,   of  Minneapolis,   Minn.,  engr. 

Detroit.  Minn. — Bids  will  he  received  until    Sept.    .'"  bv 

the    Water    and    Light    Com.    (Chas.    G.    Sturtevant,    (jlk.) 

•for  the  erection  of  a   50-ft.  steel  water  tower  and  tank  of 

100,000   gal.    capacity,   and    the   laying   of  600   to    1.000    ft. 

of  8-in.  water  main,  and  installing  one  hydrant. 

Mahnomen.  Minn. — Bids  will  be  received  until  Sept.  30 
by  .\.  O.  Vachan,  Recorder,  for  constr'icting  a  water  tank 
aiid  tower  and  complete  water  system  for  fire  protection. 

Jackson.  Miss. — Press  reports  state  that  bids  will  be 
received  by  the  Mayor  and  Bd.  Aldermen  until  Sept.  25 
(read'vertisement)  for  $216,000  bonds  for  the  purchase  of 
the  existine  plant  from  the  Light,  Heat  &  Water  Co. 
Ramsey  Wharton,   Mayor. 

Columbia.  Miss. — The  nuestion  of  issuing  bonds  to  the 
amount  of  $50,000  for  the  construction  of  water  works 
and  a  sewerage  system   is  under  consideration   here. 

Beaver  Citv  Neb. — It  is  stated  that  bids  will  be  re- 
r-ived  by  W."  'L.  Leonard,  City  Clk.,  until  Sept.  30.  for 
furnishing  and   laying  water  mains. 

McConh.  Neh. — The  numping  riant  of  the  McCook 
Water   Works   is  reported   to  have   been   destroyed  by  fire. 

Tul'I'er  Lake,  N.  F.— The  Tupner  Water  Co.  is  re- 
portfd  to  be  contemplating  the  constructing  of  a  stand 
pipe  of  600,000  gals,  capacity. 

Lidgerwood.  N.  D. — The  Des  Moines  Bridge  &  Iron 
Wks..  of  Des  Moi""'!  Ii..  is  stated  to  have  submitted 
Sept.  2  the  only  bid  for  !>  tower  and  tank  for  the  water 
works  svstem,  at  ?^  oco  for  t'^e  entire  work,  including 
foundations,  etc.  The  tank  is  to  '■-vc  a  capacity  of 
7f  000  gals.,  and  the  tower  to  be    75    ft.   to   balcony. 

Minot.  N.  D. — City  Engr.  Severence  is  reported  to  be 
completing  plans  for  water  works. 

'Middleton.  O. — It  1=  renorted  that  the  following  bids 
were  received  recently  for  c.  i.  pipe,  etc. ;  Massillon  Iron 
&  Steel  Co.,  Massillon,  O.,  $16.20  a  ton  for  4-in-  pip<=.  and 
$,15.20  for  6  and  8-in.:  3  cts.  a  lb.  for  special  castings 
(awarded  contract);  John  .\rpp,  $37.70  for  all  sizes,  and 
3    cts.    for   special   castings. 

Bellaire.  O. — .'\n  additional  issue  of  bonds  to  the  amount 
of  $10,000  is  reported  to  have  been  sold,  to  be  used  for 
purchasing  pump  and  completing  the  filter  system, 

Ashland,  O. — Bids  will  be  received  until  Oct.  14  by  the 
Bd.  Pub.  ,\ffairs  for  furnishing  and  delivering  f.  o.  b. 
cars.  Ashland,  about  350  tons  standard  weight,  c.  i.  water 
pine:  dittc-no'  trench  .-.nd  living  .iliout  8. soo  ft.  water 
nine;  fiirnishi"g  material  and  erecting  building  at  pump- 
ing station:  building  foundations  for  new  machinery; 
furnishing  f.  o.  b.  cars,  Ashland,  about  14,000  lbs.  pig 
lead. 

Cincinnati  O. — The  Bd.  of  Pub.  Service  is  renorted 
to  have  on  Sept.  1 1  reiected  bids  for  water  mains  and 
will    ask    for    new  bids. 

Park  City  (Kno.rville).  Tenn.— The  Citv  Council  is  re- 
norted to  have  granted  a  franchise  to  the  Knoxville  Water 
Co.,  of  Knoxville,  to  extend  its  mains,  place  hydrants, 
etc.,  in  Park  City. 

Sweetwater,  Tenn. — The  ciHzens  are  reported  to  have 
voted  to  issue  $30,000  bonds  for  the  construction  of  water 
works  and   $10,000  for  street  improvements. 

Lufkin,  Tex. — Judge  J.  T.  Maroney  is  stated  to  have 
made  an  offer  to  the  city  to  lease  the  water  works  system 
for  a  period  of  10  years,  paying  $10,000  per  annum, 
agreeing  to  give  the  city  free  use  of  the  mains  for  fire 
purposes  and  to  furnish  an  adequate  supply  of  water  the 
year  round. 

Orange,  Tex. — The  City  Council  is  reported  to  have 
granted  a  ao-yr.  contract  to  the  Orange  Ice,  Light  & 
Water  Co.,  and  the  company  is  said  to  have  decided  to 
erect  at  once  a  standpipe  90  ft.  high, 

Pairland.  Tex. — The  question  of  constructing  water 
works   is   reported   to   be   under  consideration    here. 

Brownwood.  Tex. — The  State  Attorney  General  is  re. 
ported  to  have  approved  the  issue  of  $2o',ooo  water  bonds 
for   Brownwood. 

Pulaski,  Va. — F^ngineer  G.  H.  Derrick,  of  FuUski,  writes 
with  regard  to  reservoir,  etc.,  that  nothing  definite  has 
yet  been  decided  upon.  It  is  proposed  to  construct  reser- 
voir  or  a  small  dam  an^   several  miles  of  pine. 

Norfolk,  Fa.— The  following  are  the  bids  nnencd  on 
Sept.   14  at  the  office  of  the   Bureau  of  Yards  and  Docks. 


'Iltms  markid  thus  give  the  names  of  parlies  awarded  contracts. 
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Navy  Dept.,  Washington,  D.  C,  for  a  100,000  gal.  ele- 
vated steel  tank  with  suspended  15,000  gal.  steel  tank 
and  tower,  at  the  Navy  Yard,  Norfolk:  Tippett  & 
Woods,  162  Howard  St.,  Phillipsburg,  N.  J.,  $9.45o;  R. 
D.  Cole  Mfg.  Co.,  57  E.  Broad  St.,  Newnan,  Ga., 
$13,154;  Pittsburg  Industrial  Iron  Wks.,  Westinghouse 
Bldg..  Pittsburg.  Pa..  $10,994;  R-  B.  Tufts,  Prudential 
Bldg.,  Atlanta.  Ga.,  $9,500,  (tower  only;)  Camden  Iron 
Wks.,  Camden,  N.  J.,  $20,000;  The  Midland  Bridge  Co., 
818  Wyandotte  St.,  Kansas  City,  Mo.,  $12,500;  Belmont 
Iron  Wks  Inc.,  22nd  and  Washington  Aves.,  Philadel- 
phia, Pa.,   $13,677. 

Ft.  Ethan  Allen  Vt, — Bids  will  be  received  until  Sept. 
28  by  Lieut.  M.  G.  Holliday,  Q.  M.,  U.  S.  A.,  for  fur- 
nishing material  and  piping  wells  for  air  lift  at  this  post. 

Seattle,    Wash. — See  "Sewerage   and   Sewage  Disposal." 

Wheeling,  W,  Va, — The  improving  of  the  water  sys- 
tem  is  reported   under  consideration. 

Pennsboro,  W.  Va. — It  is  reported  that  bids  will  be 
received  until  Sept.  30  for  the  purchase  of  $12,000 
water  works  bonds.     J.   K.  B.   Wooddell,   Mayor. 

De  Pere,  Wis. — It  is  reported  that  $6,000  will  be  ex- 
pended in  extending  the  water  mains. 

*Linden,  Wis. — The  City  Clerk  writes  that  the  Inter- 
national Constr.  Co.,  of  South  Bend,  Ind.,  has  escured 
the   contract  for  constructing   water  works   at   Linden. 

Winnipeg^  Man. — At  a  meeting  of  the  Fire,  Water  & 
Light  Com.  on  Sept.  9  a  recommendation  was  sent  to 
Council  calling  for  the  purchase  of  15  miles  of  water  pipe. 

London,  Ont. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

Weyburn,  Sask. — Edgar  A.  Chappell,  City.  Secy.-Treas., 
writes  that  the  proposed  water  works  will  cost  between 
$75,900  and  $100,000.  No  bids  have  yet  been  asked. 
Engineer,    Wm.   Rand,   of   Weyburn. 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Notes    .Arranged    Alphabeiically    by    States. 

Bessemer,  Ala. — The  citizens  are  stated  to  have  voted 
Sept.  9  to  issue  $35,000  bonds  for  storm  sewers  and 
$50,000  bonds  for  erecting  a  school. 

Ensley,  Ala. — W.  A.  Hendricks,  advisory  engr.  of  the 
Jefferson  County  Sanitary  Comn.,  is  stated  to  have  de- 
cided upon  the  route  for  the  extension  of  the  sanitary 
sewers  to  the  5th  Ward,  for  which  the  city  recently  voted 
$20,000  bonds.  It  is  reported  that  bids  for  the  construc- 
tion will  soon  be  asked. 

Jasper,  Ala. — P.  Byrne,  P.  O.  Box  iii,  Birmingham, 
is  preparing  plans  for  a  sanitary  sewerage  system,  and 
contract  for  same  will  be  let  about  Oct.  3;  probable  cost, 
$15,000. 

Willows,  Cat. — There  is  renorted  to  be  a  movement  on 
foot  here  looking  to  the  construction  of  sewers. 

Santa  Monica,  Col. — The  City  Council  is  said  to  be  in- 
vestigating the  plan  of  the  Bd.  of  Trade,  for  a  sewage 
disposal    system. 

Denver,  Co/«.— The  following  are  the  bids  opened  on 
Sept.  II  by  the  Bd.  of  Pub.  Works  (J.  B.  Hunter,  Ch. 
Engr.)    for   constructing  sewers    (bidders   all   of  Denver): 

*Sanitary  sewer  system  in  Sub-Dist.  8  of  the  East  Side 
Sanitary  Sewer  Dist.  i :  National  Constr.  Co.,  $111 ,363 
(awarded  contract).  Denver  &  Pueblo  Constr.  Co.,  $124,- 
440;  Gaffy  &  Keefe  Constr.  Co.,  $144,816. 

•Morgan's  Capitol  Hill  special  sanitary  sewer  system: 
Denver  &  Pueblo  Constr.  Co.,  $3,232  (awarded  contract) ; 
Terrance  Connoly,  $3,421;  National  Constr.  Co.,-  $3,578. 

East  St.  Louis,  III. — Chas.  S.  Lambert,  City  Clk.,  writes 
that  a  sewerage  system  costing  about  $780,000  is  to  be 
constructed.  W.  t.  Crocken,  City  Hall,  is  the  engr.  in 
charge.      Silas    Cook,   Mayor. 

Terre  Haute.  Ind. — The  Council,  it  is  stated,  has  passed 
an  ordinance  appropriating  $33,050  to  construct  sewers  in 
portions  of  numerous  streets. 

Indianapolis,  Ind. — Plans  are  being  prepared  in  the 
office  of  the  City  Engr.  for  a  new  sewer,  to  drain  the 
section  of  the  city  between  the  Belt  R.  R.  and  Brook- 
side  Park,  north  and  south,  and  west  of  the  Laycock 
factory.  It  will  be  a  continuation  of  the  Brookside  Ave. 
sewer,  and  will  run  in  Brookside  Ave.  from  Rural  to 
2oth  St.,  and  in  20th  from  Rural  E.  to  Olney  St.  It 
will  be  about  2,800  ft.  in  length  and  will  vary  in  size 
from  IS  to  20-in.  Provision  will  be  made  for  future 
branches,   north  and  south,    from  the    main   trunk. 

Cedar  Rapids.  la. — Bids  will  be  received  until  Sept.  30 
for  constructing  a  .vring  brick  sewer  on  21st  and  12th 
.^ves.,  W.,  84  in.  diani. :  estimated  at  2.550  lin.  ft.  of  7 
in.   3-ring  brick.     T.  R.  Warriner,  City  Engr. 

Clear  Lake.  la. — Burns  &  McDonnell,  Scarritt  BMg., 
Kansas  City,  Mo.,  are  preparing  plans  and  specifications 
for    sanitary   sewers  to    include   septic   tanks. 

Wellington.  Kan, — The  City  Council  has  employed  H. 
A.  Rowland,  of  McPherson,  Kan.,  to  prepare  plans  for 
a    system   of   sanitary   sewers. 

Louisville,  Ky. — It  is  stated  that  instruction  has  been 
given  to  f.  B.  F.  Breed  Ch.  Engr..  and  Harrison  P. 
Eddy,  of  Boston,  Mass.,  Consulting  Engr.,  of  the  Sewer 
Comn.,  to  begin  work  on  the  plans  and  specifications  for 
the  southern  outlet  sewer,  and  at  the  same  time  to  make 
preparations  for  the  plans  of  the  Bluegrass  Creek  inter- 
ceptor. It  is  reported  that  it  is  expected  that  plans  will 
be  completed  in  a  few  weeks  and  bids  for  construction 
asked. 

Salem,  Mass. — Bids  will  be  received  until  Oct.  2  by 
the  Sewerage  Comrs  (Thos.  G.  Pinnock,  Chmn.)  for  con- 
structing Sec.  1,  2,  3  and  4  of  South  Salem  trunk  sewer 
with  brick,  or  reinforced  concrete  masonry,  requiring 
about  6,913  lin.  ft.  34.  3^,  38,  42  and  48-in.  sewer. 

Milan,   Mich.— See  "Water." 

Ann  Arbor.  Mich. — It  is  reported  that  the  Bd.  Pub. 
Wks,  has  directed  that  estimates  be  prepared  for  sewers 
to  be  constructed  in  certain  streets. 

Houghton,  Mich. — The  City  Council  is  reported  to  have 
granted  the  petition  of  the  residents  on  Clark  St.  for  a 
sewer  to  be  constructed  from  the  main  sewer  on  Flor- 
ence   St. 


Eveleth,  Minn. — The  City  Council  is  reported  to  be 
considering  the  installation  of  a  storm  and  sanitary  sewer 
system,   to  cost   about    $21,000. 

*Two  Harbors,  Minn. — Thomas  &  McCoy,  of  Duluth, 
are  reported  to  have  secured  the  contract  for  construct- 
ing the  North  Two  Harbors  sewer,  at  $6,470,  and  the 
East   Two  Harbors  sewer   at  $14,994. 

Columbia,  Miss. — See   "Water." 

Canton,  Miss.—The  Bd.  of  Aldermen  has  decided  on 
the  temporary  postponement  of  the  date  for  opening  bids 
for  constructing  tne  sewer  system,  owing  to  delay  in 
closing  sale  of  bonds.  Bids  for  this  work  were  to  nave 
been  opened  on  Sept.  19,  and  called  for  furnishing  ma- 
teria! and  constructing  system  of  house  sewers  complete, 
approximately  7  miles  of  18  to  6-in.  pipe  sewer.  O.  S. 
Miller,  Mayor.  Engineer,  Walter  G.  Kirkpatrick,  of 
Jackson. 

Carthage.  Mo. — Bids  will  be  received  until  Oct.  14  for 
furnishing  material  and  constructing  complete  3,258  ft.  of 
8-in.  and  410  ft.  lo-in.  sewers,  with  manholes,  flushtanks, 
etc..  as  advertised  in  The  Engineering  kecora.  Wm. 
Kohlman,  City  Engr. 

Monett,    Mo. — 'Bids   will   be    received   by  D.    S.    Breese,* 

City    Clk.,    until    Sept    24    for    furnishing  material    and 

constructing  a  system  of  sewers.  Burns  &  McDonnell, 
Engrs.,  823   Scarritt  Bldg.,  Kansas  City. 

Bozeman,  Mont. — C.  M.  Thorpe,  City  Engr.,  writes  that 
the  lowest  bid  opened  on  Sept.  5  for  constructing  pipe 
sewers  was  submitted  by  E.  T.  Rich,  of  Bozeman,  at  tne 
following  bid:  250  ft.  6-in.  vitr.  sewer  pipe,  78  cts. ;  4,105 
ft.  8-in..  $1.02;  4.835  ft.  lo-in.  $1.05:  2.605  ft-  12-in., 
$1.14;  6,100  ft.  15-tn..  $1.22;  35  manholes,  $78;  i  com- 
bined manhole  and  flush  tank,  $160;  and  concrete,  $8  per 
cu.  yd.;  total,  $19,861.  C.  Lundwall,  of  Bozeman  bid 
for  this  work  $20,465. 

Humboldt.  Neb.^U.  N.  F.lair.  of  Falls  City.  Neb.,  is 
reported  to  have  been  engaged  to  make  a  preliminary  sur- 
vey and  estimates  of  the  cost  of  constructing  a  sanitary 
sewer  system.  An  election  is  to  be  held  on  the  question 
of  its  construction. 

Omaha,  Neb. — The  City  Council  is  reported  to  have 
on  Sept.  9  approved  the  ordinance  providing  for  a  special 
election  to  vote  on  issuing  $49,000  sewer  bonds  and 
$50,000    intersection    paving    bonds. 

The  lowest  bid  recently  received  for  the  North  Omaha 
sewer  outlet  is  stated  to  have  been  submitted  by  H.  P. 
Jensen,  of  Omaha.  Contract  for  same  has  not  yet  been 
let. 

Stanwick,  N.  J. — The  residents  are  reported  to  be  plan- 
ning the  construction  of  sewers. 

Ft.  Lee,  N.  J. — The  State  Sewerage  Comn.  is  renorted 
to  have  approved  the  revised  plans  of  Engineer  Eckerson 
for  the  proposed  sewerage  system  and  bids  will  probably 
be  called  for  at  once, 

Plainfield.  N.  /.—Bids  will  be  received,  it  is  stated, 
until  Oct.  7,  by  Common  Council  for  $68,000  of  sewer 
improvement    bonds. 

_  *Kin^ston,  N.  Y. — The  contract  for  constructing  a  por- 
tion of  an  intercepting  sewer  in  the  City  of  Kingston, 
to  consist  of  about  5,500  cu.  yds.  earth  excav.;  350  cu. 
yds.  rock  excav.;  4.813  lin.  ft.  24-in.  vitr.  pipe, '77  lin. 
ft.  24-in.  c.  i.  pipe:  19  manholes,  cutting  through  bulk- 
head at  outfall,  cleaning  up,  etc.  (bids  opened  bv  the  P/d 
Water  Supply  at  the  office  of  Thos.  Hassett.  Secy.,  299 
Bwav.,  New  York.  N.  Y.,  on  Sept.  1)  has  been  awarded 
to  the  Haggerty  Contr.  Co.,  215  W.  T25th  St.  N.  Y. 
City,   for   about  $14,568. 

Buffalo,  N.  K— The  Citv  Council  is  stated  to  have 
passed  an  ordinance  providing  for  the  construction  of 
16.  45,  42,  39  and  '^^-m.  brick  sewers  on  the  east  side  of 
Fillmore  St.,  bet.  Delaware  and  Kensington  Aves. 

New  York,  N.  F.— Bids  will  be  received  until  Sept.  26 
bv  Louis  F,  Haffen,  Pres.  Bronx  Boro.,  for  constructing 
sewers'  and  anpurtenances  in  portions  of  Waterloo  PI 
Lawrence.  Valentine  and  Anthony  Aves..  W.  170th  3nd  E. 
2^^5th  Sts. ;  constructing  temporary  sewers  in  White 
Plains  Rd.,  and  receiving  basins  in  several  streets.  En- 
gineer's estimate:  7,358  lin.  ft.  12.  15  and  i8-in.  pipe 
sewer;  700  spurs  for  house  connections,  over  and  above 
the  cost  per  lin.  ft.  of  sewer;  78  manholes,  comnlete; 
6,265  cu.  yds.  rock  to  be  excavated  and  removed:  I'o  M. 
ft.  timber  for  foundations,  furnished  and  laid  and 
sheeting  furnished  and   left  in   placp,   etc. 

Bids  will  be  received  by  Louis  F.  Haffen,  Pres.  Boro. 
Bronx,  until  Oct.  i.  for  completing  the  abandoned  con- 
tract for  the  construction  of  the  storm  relief  tunnel 
sewer  from  the  Webster  Ave.  sewer,  near  Wendover 
Ave^,  to  the  Harlem  River,  about  231  ft.  north  of  PUgh 
Bridge.  Engineer's  estimate:  5.170  cu.  yds.  Class  A 
270  cu.  yds.  Class  B,  25  cu.  yds.  Class  C,  and  13,670  cu. 
yds.  Class  D,  concrete  in  place;  25,000  cu.  vds.  excav., 
all  kinds:  303,010  lbs,  steel  bars,  varying  in  size  from  W- 
m.  to  iV<-in. ;  2.000  lbs.  structural  steel:  4,000  lbs. 
wrought  iron;  22,000  lbs.  c.  i.,  including  new  manhole 
head  covers,  etc.;  8,050  ft.  galvanized  wire  n'^tting; 
13.500  lbs.  24-in.  c.  i.  pipe;  2,000  lin.  ft.  i2-in.  and  1,500 
Hn.  ft.  3-in.  steam  nipe:  ii.oon  lin.  ft.  niles;  260  M.  ft. 
timber  for  foundations  sheeting,  shoring  and  bracing, 
shafts  Nos.   I   and  2  and   shaft  houses  Xos.   i    and  2,   etc! 

Cohoes,  N.  Y. — It  is  reported  that  bids  will  be  re- 
ceived by  the  Common  Council  until  Oct.  1,  for  con- 
structing  sewer.      Wm.   J.    Elliot,    City   Clk. 

Brooklyn.  N.  Y. — Bids  will  be  received  bv  Bird  S. 
Coler.  B'oro.  Pres.,  until  Sept.  25.  for  furnishing  ma- 
terial and  constructing  relief  sewers  in  Johnson  St.  from 
Hudson  .\ve.  to  Raymond  St.,  etc.  (Relief  sewers,  div. 
No.  2,  sec.  No.  2.  Gold  St.  svstem) ;  also  in  Dekalb 
Ave.,  from  Raymond  St.  to  S.  Portland  .\ve.,  etc,  div. 
2,  sec.  3,  of  above  system. 

Sea  Cliff.  L.  /..  N.  K.— The  Village  Improv.  Assoc,  is 
said  to  favor  the  establishment  of  a  sewage  disposal 
system. 

Long  Island  City.  L.  I.,  N.,  Y. — Bids  will  be  received 
until  Sept.  30.  by  Jos.^  Bermel,  Boro.  Pres.  for  con- 
structing sewers  in  portions  of  loth,  17th  and  igth  Sts., 
Wilbur,  1 2th.  Metropolitan  and  7th  .\ves. :  Eneineer's 
estimate:  1,925  li"-  ft.  2-ft.  6-in..  and  460  lin.  ft.  2-ft. 
9-in  reinforced  concrete  sewer;  6.665  li"-  f*-  i2.  15  and 
18-in.  vitrified  salt  glazed  or  cement  concrete  pipe  sew- 
er; 5,300  lin.  ft.  6-in.  vitrified  salt  glazed  or  cement 
concrete  pipe  for  liouse  connections ;  60  manholes,  com- 
plete: 28.500  ft.  timber  for  foundation;  139  M.  ft.  tim- 
ber  for   bracing   and  sheet   piling,    etc.- 


Kenmarc,  N.  D. — The  Village  Trus.  are  reported  to  be 
considering  the  question  of  installing  14  blocks  of  sewers 
and  installing  a  septic  tank. 

Youngstown,  O. — Bids  will  be  received  by  the  Bd.  Pub. 
Sewers  (W.  H.  McMullin.  Clk.)  until  Oct.  i  for  fur- 
nishing material  and  constructing  a  sewer  in  a  portion  of 
Garfield    St. 

Chagrin  Falls,  O. — Bids  will  be  received  until  Oct.  12 
by  H.  D.  Bishop,  Clk.  Council,  for  $60,500  bonds  for  the 
purpose  of  constructing  a  sewage  disposal  plant  and  to 
construct  sewers. 

Orrville.  O. — L.  E.  Chapin,  of  Canton,  is  reported  Xx» 
have  completed  and  presented  to  the  State  Bd.  of  Health 
plans  for  sewerage  and  sewage  disposal  for  Orrville. 

Cincinnati.  O. — Estimates  have  been  prepared  for 
sewers  as  follows:  On  Glenway  and  Grand  Aves.,  cost 
$  1 9,566,  and  On  Fisher,  Collins  and  Herron  Aves.  and 
Powers  St.,  an  unnamed  street  south  of  Powers  St.  and 
Roll  Ave.,  cost  $46,484. 

Girard,  O. — fids  will  be  received  Sept.  23  for  furnish- 
ing and  setting  in  place  at  the  sewage  disposal  plant  an 
automatic  apparatus  for  handling  the  flow  of  sewage  at 
the   filter    beas.     Wm.    Wilson,    Engr.,    Youngstown. 

*Leipsic,  0. — f.  R.  Stone,  of  Lima,  is  reported  to 
have  secured  the  contract  for  constructing  the  Hickey 
sewer,    for    $5,244, 

Seattle,  Wash. — We  are  informed  that  the  following  are 
the  lowest  bids  received  Sept.  7  by  the  Bd.  Pub.  Wks.  for 
paving,  sewers,  etc.:  Grading  Westview  Drive,  et  al.,  N. 
McKinnon,  Seattle,  Wash.,  $23,931;  sewers  on  Franklin 
Ave.,  et  al.,  T.  I.  Peterson,  324  24th  Ave.  S.,  $18,883; 
water  mains  on  28th  Ave..  H.  J.  Jahn  &  Co.,  571  Col- 
man  Bldg.,  $3,571;  water  mains  on  28th  Ave.  North, 
International  Cont.  Co.,  737  New  York  Blk.,  $6,436.  con- 
crete walks  on  Sturgis  Road,  et  al..  Hans  Pederson,  501 
Fairview  Ave.,  $5,848;  grading  31st  Ave.,  et  al..  J.  Kal- 
berg  &  Co.,  5 1 5  Denny  Way,  $25.907 ;  sewers  on  E. 
(Therry  St.,  Nelson  &  Codson,  Seattle.  $1,313;  sewers  on 
Yakima  Ave.,  et  al.,  T.  I.  Peterson,  324  24th  Ave., 
$6,787;  grading  alley  between  24th  .\ve.  and  25th  Ave., 
H.  J.  Jahn  &  Co.,  571  Colman  ETdg.,  $1,01  ••  concrete 
walks  on  19th  Ave.,  H.  J.  Jahn  &  Co.,  571  Colman 
Bldg..  $6,593;  concrete  walks  on  Grated  Way,  et  al., 
T.  I.   Peterson.  324  24th  Ave.   S..  $5,269. 

No  bids  were  received  on  Sept.  7  on  the  Green  Lake 
Dist.  of  the  North  Trunk  Sewer,  which  will  cost  about 
$3,000,000.  It  is  reported  that  new  bids  will  be  re- 
ceived on   Oct.    12.     R.  H.   Thomson,   City  Engr. 

Aberdeen.  Wash. — It  is  reported  that  bids  will  be  re- 
ceived by  P.  F.  Clark.  City  Clk.,  until  Sept.  25.  for 
constructing  about  5  miles  of  8  to  24-in.  vitr.  clay  pipe 
sewers,  including  manholes,  flush  tanks,  etc.  H.  W. 
Troutman,   City  Engr. 

Chippewa  Falls.  Wis. — It  is  stated  that  all  bids  opened 
Sept.  3  for  constructing  a  sewer  in  a  portion  of  Main  St. 
have  been  rejected.  The  bids  received  were  as  follows: 
P  .L.  McQuillan,  $18,945:  A.  Dahl,  $19,500;  Eau  Claire 
Cornice  and  Htg.  Co.,  $21,400. 

Beloit,  Wis. — The  following  are  reported  to  be  the 
bids  received  Sent.  4  for  constructing  sewers :  Gallagher 
&  McGavock,  Beloit.  6-in.  pipe,  30  cts.;  8-in..  79  cts.; 
manholes,  $33.  and  flush  tanks,  $85;  tQtal.  $7,848;  and 
Andrew  Thompson,  Racine,  8-in.  pipe,  85  cts.;  manholes, 
$40;  flush  tanks,  $80;  total,  $8,317. 

Aylmer,  Ont.- — The  question  of  constructing  a  sewerage 
system,  at  a  cost  of  about  $38,000,  is  reported  under 
consideration. 


BRIDGES. 

Notts   Arranged    Alphabetically    by    States. 

Madison,  Ark. — The  construction  of  a  4-span  iron 
draw  bridge  at  Madison  is  reported  contemplated,  at  a 
cost  of  $28,000.     F.  W.   De   Rossitt  is  reported  interested. 

Na*>n     Cal. — See    "Railroads."  • 

lola,   Colo. — Bids  will   be  received  until  Sept.   27  by  T. 

W.     Jaycox,     State    Engr..     Denver,  tor     constructing    a 

2oo-ft.    steel    highway    bridge    across  the    Gunnison    River 
at   lola. 

*Danhurv.  Conn. — The  contract  for  constructing  the 
bridge  over  Still  River  at  White  St.  is  stated  to  have  been 
awarded  to  S.  W.  Bowles  Co.,  of  New  York.  N.  Y.,  for 
$8,355. 

Columbus,  Ga. — The  citizens  are  stated  to  have  voted 
to  iss^e  $75,000  bonds  for  the  construction  of  a  bridge 
over  the  Chattahoochee  River  between  Columbus  and 
Girard. 

South  Bend.  Ind. — The  City  Council  is  reported  to  have 
ordered  the  citv  engineer  to  prepare  plans  and  specifica- 
tions for  the  construction  of  a  Melan  Arch  Bridge  over 
the  East    Race  on   La   Salle   Ave. 

Delphi,  Ind. — It  is  reported  that  bids  will  be  received 
until  Oct.  8  at  the  office  of  Fred  H.  Engel,  Co.  Aud.,  for 
constructing  a  bridge  and  abutments  or  arch  culvert,  across 
Rock  Creek,  on  the  Michigan  Rd.,  near  Link  Stevens, 
Washington  Township. 

Salem,  Ind.— The  Bd.  Co,  Comrs..  it  is  reported,  will 
receive  bids  until  Oct.  7.  for  the  construction  of  a  steel 
bridge  at    Oik    Pekin.      S.   G.    Ellis.    Co.   .\ud. 

Crawfordsville,  Ind. — It  is  reported  that  bids  will  be 
received  by  B.  F.  Carman,  Co.  Aud.,  until  Oct.  5.  for 
constructing  2  concrete  arch  bridges,  one  \yi  ■  Madison 
Township  and  the  other   in    Ripley   Township. 

*Council  Bluffs.  Ia.~\V.  H.  Lonp.  City  Clk..  writes  that 
the  N.  M.  Stark  &  Co.,  of  Des  Moines,  has  secured  the 
contract  to  construct  a  reinforced-concrete  bridge  over 
Indian    Creek    (bids   opened   Aug.    19). 

.4tchison  Kan. — Bids  will  be  received  ilntii  Oct.  7  by 
the  Bd.  Co.  Comrs.  (T.  C.  Hotham.  Chmn.)  for  rebuilding 
bridge  No.  230,  Mt.  Pleasant  Township. 

*  Wichita,  Kan. — The  contract  for  constructing  the  re- 
inforced concrete  bridge  over  Arkansas  River  on  Doug- 
las Ave.,  (bids  opened  Sept.  9),  is  stated  to  have  been 
awerded  to  the  Canton  Bridge  Co.,  of  Canton,  O.,  at. 
$97,000. 


"Items  marked  thus  give  the  names  of  parties  azvarded  contracts.  ' 
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H«|iifii«f.  Lm. — Tke  P*nB  Bridcc  Co..  Beav«r  Falls. 
Pk-  ft  rejected  to  kwrc  tabaiittcd  the  low«*t  bid  Sept. 
f,  for  rtfcmhHm  tke  *t««l  bridce  over  Bayon  Plaquem- 
tac.  at  tjo.400. 

Crolen,  ilmxs. — .Ml  bids  Ofcncd  on  Sept  lo  bjT  the 
Mat*.  Hichwajr  Coom.,  at  Boctoa,  for  baildinc  concrete 
■ted  keua  bridcr  in  tovna  of  Groton  and  Peperell. 
hn«  bees  rejected.  The  foliowini  are  the  bid*  re- 
cctTcd:  Fred  E.  Ellis.  $16,899:  J.  F.  Gill  Co.,  $14,940; 
and  .\rthiir  J.  CaTanauch.  $S.ioo. 

SftimtirU.  i/««.— Fred  T.  Ley  &  Co..  of  Spring- 
ScM,  are  stated  to  hare  been  awarded  the  contract  for 
■al  iff  the  fill  at  the  approaches  to  the  .\bbe  Ave. 
Bridcc  at  75  cts.  per  en.  yd. 

'St.  L»mU,  ilo. — The  contracts  for  constructing  the  9 
picfs  of  the  McKinley  Bridge  are  stated  to  have  been 
»n»i<td  to  the  Missouri  Valley  Bridge  &  Iron  Co.,  Koken 
BWt.,  at  $385,796. 

t'icksburt.  Miss. — We  are  informed  that  the  time  for 
rcccrring  dkIs  for  constructing  4  reinforced  concrete 
bridaes  nas  been  extended  from  Sept.  16  to  Oct.  7.  W. 
G.  KMaalrick.  Engr..  Jackson,  Miss.  Address  H.  J. 
Trowbridfe.  Cit^  C&. 

Trrmtcm.  .V.  J. — Bids  will  be  received  until  Sept.  14 
by  the  Bd.  Chosen  Freeholders.  (Ammi  R.  Schanck, 
nir).  for  fnmishinf  material  and  constructing  the  fol- 
loving  bridges:  Combination  steel  and  concrete  bridge 
over  stream  crossing  Broad  St..  Boro  Hopewell;  ex- 
ITnt'im  and  repairs  to  abutments  and  piers  and  erecting 
a  sted  mperstriicture  with  a  reinforced  concrete  floor 
■ysteui  and  macadam  roadway  over  .\ssinpink  Creek, 
Whitcbcad*t  Mill,  Hamilton  and  Lawrence  Townships; 
cooibuiatioa  steel  and  concrete  bridge  over  stream  cross- 
ing Lawrencerille  and  Princeton  Rd,  Lawrence  Town- 
ship.    Frank  J.   Eppele,  Co.    Engr. 

•Srwart,  .V.  /.—The  nth  Ward  Bridge  Com.  of  Bd. 
Freeholders  is  stated  to  have  recommended  awarding  the 
contract  for  erection  of  Central  Ave.  Bridge  over  ^Io^ris 
Canal  to  the  Hay  Foundry  &  Iron  Co.,  114  E.  28th  St., 
New  York.  N.  ^ .,  at  $49,985.     Bids  opened  .Aug.  17. 

\rw  York.  .V.  Y. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Trrnlvm,  \.  C. — Bids  will  be  received  until  Sept.  25  by 
I.  K.  Dixon.  Clk.  Bd.  Co.  Comrs.,  fo  r$io,ooo  bridge 
bonds,  to  be  issued  for  the  purpose  of  constructing  a 
bridge  across  Trent  River. 

JtftTson.  O. — It  is  reported  that  bids  will  be  received 
until  Oct.  2  by  the  Bd.  Co.  Comrs.  (A.  D.  Davis,  Cbmn.) 
for  constructing  a  reinforced  concrete  bridge  on  the  State 
road.  Hartsgrove  Township.     J.  S.  Matson,  Co.  Sur\'. 

St.  ClmrsvUU.  O. — Bids  will  be  received  until  Oct.  7  at 
the  office  of  .\.  W.  Beatty,  Co.  Aud.,  for  furnishing  ma- 
terial, constructing  and  repairing  bridges  and  retaining 
walls  in  this  county. 

CiNrifiifari  O. — City  Engineer  Danenhower  will  sub- 
mit to  the  Bd.  of  Pub.  Service  the  plans  and  estimate 
of  cost  for  two  lift  bridges  over  the  canal — one  to  take 
the  place  of  the  Mohawk  bridge  at  Central  Ave.  and 
Mohawk  PL.  and  the  other  at  I4tb  St.  Both  bridges 
will  be  operated  by  hydraulic  power,  and  cost  $25,719 
each. 

Atittms.  O. — It  is  ret>orted  that  bids  will  be  received 
by  the  Co.  Comrs.  until  Sept  28,  for  the  construction 
of  bridge. 

BrIUfonlaine  O. — It  is  reported  that  bids  will  be  re- 
ceived by  the  Bd.  of  Co.  Comrs.  until  Oct.  14,  for  con- 
structing 67-ft.  steel  span  bridge,  on  concrete  abutments, 
with   40-ft.    roadwiy.     Chas.   M.   Richey,   Co.    Surv. 

Xrnia.  O. — It  is  reported  that  bids  will  be  received 
until  Oct.  12  by  the  Bd.  Co.  Comrs.,  for  constructing 
a  low  truss  bridge,  80  ft.  long,  14  ft.  roadwav.  across 
Sugar  Credc,  Sugar  Creek  Township.  Wm.  Dodds,  Co. 
And. 

'Si-imgfiflJ,  Ore. — The  contract  for  constructing  the 
brid«  over  the  Williamette  River,  near  Springfield,  for 
the  Eugene  it  Eastern  Ry.  Co.,  is  reported  to  nave  been 
awarded   to   L.    N.    Roney   for  about   $30,000. 

PUlaJtl^kia,  Pa. — The  following  are  reported  to  be 
the  bids  opened  on  Sept  11  at  the  office  of  the  Bureau 
of  Sorveys  for  the  construction  of  bridges  as  follows: 
<a)  Belmont  and  Girard  .\ve.  Bridge,  (I>)  bridge  at 
Columbia  .^ve.  and  31st  St..  (<■)  Boulevard  Bridge  over 
Newtown  branch,  Cd)  Boulevard  Bridge  over  Tacony 
Credi:  M.  i  J.  B.  McHugh,  a  $69,323;  Mack  Paving  Co., 
a  $82,654.  ^  $51,202.  r  S4.1.116:  Oswego  Kridge  Co.,  a 
K2,90o,  b  $54,000:  Filbert  Paving  Co.,  a  $82,986,  b  $48,- 
935.  e  $45.ooo:  Richard  Walsh,  a  $89,000,  f>  $48,000,  c 
$41,000:  Armstrong  &  Latta.  a  $90,591 ;  McGaw  It  Gray, 
a,  $95.<>oo.  b  $47,700,  c  $45,6oo,  d  $130,500;  Jas.  Mc- 
Graw  t  Co..  a  $99,900.  b  $58,400:  F.  J.  Boas,  b  $54,498; 
John  A.  Kelly  Co.,  c  $41,500;  Rilejr  &  Riddle,  c  $43,750, 
rf  $113,050:  D.  }.  McNichoI  k  Co.,  e  $43,950;  DariJ 
Peoples,  c  $45,5 17,  J  $115,800. 

Poimi  Morion,  fo.— Press  reporU  sUle  that  bids  will 
be  received  about  Sept  28,  by  the  Bd.  Co.  Comrs.,  at 
l/iuontown,  for  erecting  a  3'Span  bridge  at  Point  Mar- 
ton. 

Pawlmekft.  K.  /.—The  rdmildtng  of  the  N.  Main  St 
BndiR  connecting  Fawtudcct  and  Central  Falls  is  re- 
ported contemplated. 

Houston  Tex.— The  Comrs.  of  Harris  County  are 
Mated  to  have  awarded  the  contract  for  constructing  a 
bndge  orer  San  Jacinto  River,  near  Humble,  to  E.  P. 
Alshnrv  A  Sons,  at  $6,900. 

MilwaHtee,  Wis. — The  construction  of  a  viaduct  over 
the  railroad  tracks  at  Highland  Boule.  is  reported  under 
consideration. 

"The  issuing  of  $450,000  bonds  for  3  $150,000  bascule 
bntos.  rcoUcing  prestm  swing  bridges  at  Buffalo, 
Michigan  -and  Oneida  Su.,  u  reported  under  considera- 
tion. 

PAVINQ  AND  ROAD  MAKING. 

Sotts   Arratited    Alphahtlically    by    Slates. 

'Birmmtlutm.  Ala.— The  Mayor  and   Bd.   of  Aldermen 
of   Ike   West   End   are   stated   to   have  awarded  the  con- 
tract for  street  na^oremeau  to  E.  W.  Jordan,  for  $i6«i- 
.  625.   requiring    100,000   sq.    yds.    of   paving,    30,000    jrifa. 


cement  sidewalk.  80.000  lin.  ft  of  curb  and  guttering,  and 
40,000  cu.  yds.  of  excavation. 

Jasper.  Ala.—F.  B>Tne,  P.  O.  Box  m,  Birmingham,  is 
preparing  plans  for  'cement  walks  and  other  street  im- 
provements, which  will  be  let  as  soon  as  plans  are  ready. 

Selma,  .41a. — The  City  Council  is  stated  to  have  passed 
resolutions  providing  for  the  paving  of  Broad  and  Water 
Sts.  with  brick  and  asphalt  According  to  reports  bids 
will  soon  be  received. 

Atkens,  Ala.— Bid»  will  be  received  until  Oct.  t2  by 
C.  D.  Glaze,  Prcs.  Road  Comn.,  for  constructing  certain 
highways. 

'.VoMtgomery,  Ala. — Shafer  &  Chapman  are  stated  to 
have  secured  the  contract  for  paving  portions  of  Park 
PI.  and  Pleasant  -Xve.   for  $8,200. 

Bristol,  Coiiii.— The  Bd.  of  Selectmen  are  stated  to 
ha>-e  opened  bids  as  follows  on  Sept.  6  for  grading  and 
graveling  3,850  ft.  of  road  on  Farmin^on  Ave.;  Town 
of  Bristol.  $7,813;  Roger  Kennedy,  of  Middletown,  $7,800; 
Pierson  Engineering  &  Constr.   Co.,  of  Bristol,   $7,730. 

Bridgefort.  Conn. — It  is  stated  that  the  contract  will 
«oon  be  let  for  paving  a  portion  of  Fairfield  Ave. 

'Sew  Britain,  Conn. — .\  3,500-sq.  yd.  contract  for  bitu- 
lithic  will  be  executed  by  Warren  Bros.  Co.,  of  Boston, 
Mass. 

'Sprine/ield.  III. — John  E.  Brett,  of  Springfield,  has 
secured  the  contract  for  brick  paving  in  Walnut  St.  from 
Jefferson  St  to  N.  Grand  .\ve.,  at  $1.58  per  sq.  yd.  for 
paving  and   55   cts.   per  lin.   ft.   for  curb. 

Chicago,  III. — The  Bd.  Local  Improvements  is  stated^  to 
have  awarded  contracts  for  improving  portions  of  String 
and  Ruble  Sts.  to  the  Barber  Asphalt  Paving  Co.,  Stock 
Exchange  BIdg.,  at  $15,716,  and  R.  F.  Conway,  138 
Washington  St.,  at  $15,168,  respectively. 

Springfield,  III. — We  are  informed  that  the  following 
are  the  bids  received  recently  for  paving  N.  Walnut  St. 
Henry  Welch  $1.50  per  sq.  yd.;  for  paving,  curbing,  55 
cts.:  Capital  City  Concrete  Constr.  Co.,  $1.59  and  54  cts.; 
J.  E.  Bretr.  $1.58  and  55  cts.  Bidders  of  Springfield. 
Contract  has  not  yet  been  awarded. 

yincennes,  Ind. — The  citizens  of  Johnson  Township, 
Knox  County,  are  stated  to  have  voted  in  favor  of  the 
immediate  construction  of  28  miles  of  free  gravel  roads. 
Bids  will  be  in  order  as  rapidly  as  the  surveys  and  plans 
can  be  prepared. 

'Indianapolis,  Ind. — The  Bd.  of  Pub.  Wks.  is  stated 
to  have  awarded  a  contract  for  the  resurfacing  of  N. 
Meridian  St.  with  creosoted  blocks  to  the  Hoosier  Constr. 
Co.,   Fitzgerald   BIdg.,  at  about  $8.53  per  sq.   yd. 

Salem,  Ind. — The  Bd.  Co.  Comrs.,  it  is  reported,  will 
receive  bids  until  Oct.  7,  for  the  construction  of  gravel 
roads  aggregating  30,898  ft  in  length.  S.  G.  Ellis,  Co. 
Aud. 

Green  Castle,  Ind. — It  is  reported  that  bids  will  be 
received  until  Sept.  28,  by  the  Bd.  Co.  Comrs.,  for  the 
improvements  and  construction  of  macadamized  roads  in 
the  following  Townships:  16,340  ft.  in  Russel;  5,151 
ft,  in  Marion;  11,915.7  ft.  in  Monroe,  and  1,301  ft.  m 
Green   Castle.     C.    C.    Hurst.   Co.   Aud. 

•  Logansport,  Ind. — Bids  will  be  received,  it  is  reported, 
hy  the  Bd.  Co.  Comrs.,  until  Oct.  21,  for  the  construc- 
tion of  a  free  gravel  road  on  the  line  between  Cass  and 
Carroll  Counties,  known  as  the  Rice  Rd.  George  W. 
Cann,   Co.  Aud. 

Craivfordsville,  7nrf.— The  Bd.  Co.  Comrs.,  it  is  re- 
ported, will  receive  bids  until  Oct.  8  for  the  improve- 
ment and  construction  of  a  stone  road  in  Brown  Town- 
ship, known  as  the  Sutherlin  Road.  Length,  13,253  ft. 
Benj.  F.  Cormm  Co.,  Aud. 

Spencer,    Ind. — The    Bd.    Co.  Comrs.,    it    is    reported, 

will    receive    bids    until    Oct    2,  for   the    construction    of 

6,176  ft.  of  gravel  pike  road  in  Jennings  Township. 
George  O.  Mitten,   Co.  Aud. 

Ft.  Wayne,  Ind.— Jt  is  reported  that  the  Bd.  Co. 
Comrs.  will  receive  bids  until  Oct.  12,  for  the  construction 
of  6  020  ft  of  macadamized  road  in  Monroe  Township. 
George  W.   Lindemuth,   Co.    Aud. 

'Frankfort,  Ind. — A  contract  for  1 5,000  sq.  yds.  of  bitu- 
lithic  has  been  awarded  to  the  Western  Constr.  Co.,  of 
Lafayette,  Ind. 

'Newcastle.  Ind. — The  Western  Constr.  Co.,  of  Laf- 
ayette, Ind.,  has  received  a  contract  for  15,227  sq.  yds.  of 
bitulithic. 

Davenport,  la. — The  City  Council  is  stated  to  have  de- 
cided to  pave  a  portion  of  2d  St. 

'Waterloo,  la. — C.  T.  Wilson,  City  Engr.,  writes  that 
W.  A.  Bryant  &  Sons  Co.,  of  Waterloo,  have  secured 
the  contract  for  paving  on  the  east  and  west  sides,  at  a 
total  cost  of  $105,515. 

'Lake  Charles,  La. — C.  H.  Burton,  Asst.  City  Engr., 
writes  that  the  contract  to  construct  10  miles  of  cement 
sidewalks  (bids  opened  Sept.  3)  has  been  awarded  to  the 
Wist  Constr.  Co.,  of  Chattanooga,  Tenn.,  at  14.5  cts.  per 
sq.  ft.  for  sidewalk;  43  cts.  per  lin.  ft.  curb,  and  40  cts. 
per  cu.  yd.  for  excav.  The  total  cost  of  the  work  will 
be  about  $70,000. 

'Portland,  Me. — An  additional  contract  for  1,782  sq. 
yds.  of  bitulithic  has  been  awarded  the  Warren  Bros. 
Co.,  of  Boston,  Mass. 

'Baltimore,  Md. — The  contract  for  paving  with  bitulithic 
28th  St.  is  reported  to  have  been  awarded  to  Wm.  M. 
Elder,   at  $8,918. 

Tacoma  Park,  Md. — Bids  will  be  received  until  Sept. 
30  at  the  office  of  the  Town  Qk.,  Takoma  Park,  Md.,  tor 
constructing  about  2,500  lin.  ft.  macadam  roadway  on 
Carroll  Ave. :  also  furnishing  about  650  cu.  yds.  crushed 
stone.  Specifications  furnished  on  apnlication  to  Ben  G. 
Davis,  Town  Clk.,  Takoma  Park,  D.  C. 

Suffeld  Mass. — The  citizens  are  stated  to  have  decided 
to  expend  $20,000  for  road  improvements. 

Uoston,  Mass. — Bids  will  be  received  until  Sept.  24  by 
the  Mass.  Highway  Comn.  ,fW.  E.  McClintock,  Chmn.), 
for  constructing  a  section  of  State  highway,  about  4,700 
ft.  long  in  the  town  of  Plymouth;  also  about  3,200  ft  in 
ihe    town    of   Sterling. 


'Kansas  Citv,  Mo.— W.  J.  Stevenson  is  stated  to  have 
secured  the  contract  for  paving  with  brick  a  portion  of 
2ist  St.,  at  $1.06  per  sq.  yd.  .   ,     ,.  ^    . 

•The  Park  Ed.  is  stated  to  have  awarded  the  contract 
for  macadamizing  Maple  Ave.,  at  $1.10  per  sq.  yd. 

'St.  Joseph,  Mo. — The  Bd.  of  Pub.  Wks.  is  stated  to 
have  awarded  contracts  for  paving  a  portion  of  Mitchell 
.\ve  to  Rackliffc  &  Gibson,  619  Edward  St.,  at  $2.10 
per  sq.  yd.,  and  to  G.  O.  Skilbred  the  paving  of  Delaware 
St.  at  $1.96  per  sq.  yd. 

St  Louis  Mo. — Bids  will  be  received  until  Oct.  8  by 
the  Bd.  Pub.  Improv.  (And  J.  O'Reilly.  Pres.),  for 
pavinit  portions   of  numerous  streets  and  alleys. 

'Butte.  Monl. — B.  M.  Bardsen  &  Co.  are  stated  to  have 
secured  the  contract  for  paving  Dakota  St,  at  $5.00 
per  yd. 

Omaha,    Neb. — See    "Sewerage   and    Sewage    Disposal." 

'Jersey  City,  N.  J. — The  Boulevard  Board  is  stated 
to  have '  awarded  contracts  for  resurfacing  portions  of 
boulevard  as  follows:  The  Bergen  stretchj^  between  (Jom- 
nuinipaw  and  Newark  Aves.,  to  Van  Keuren  &  Son, 
C.rand  and  Prior  Sts.,  estimated  cost,  $18,030;  also  the 
|)ortion  between  ist  St.  and  Central  R.  R.  Bridge.  Ba- 
vonne,  estimated  cost,  $8,552;  Palisade  Contr.  Co.,  15 
Exchange  PI.,  secured  the  contract  for  portion  between 
Hudson    and   Bergenline   .Xves.,    North   Bergen,   estimated 

Bids  will  be  received  until  Sept.  23  by  the  Bd.  Street 
,ind  Water  Comrs.  (Geo.  T.  Bouton,  Clk.),  repaving 
Bowers  Ave.;  bids  will  be  considered  on  asphalt  or 
wooden    Dlock,    requiring   about    5.43°    sq.    yds.   paving. 

Harrison  N.  J. — Bids  will  be  received  until  Oct.  i  by 
the  Common  Council  for  paving  a  portion  of  Bergen  St 
with  bitulithic:  also  Jersey  St,  with  Mack  repressed 
block.     Bernard    P.    Walsh.   Town   Clk. 

SomertrUle,  N.  /.—The  paving  of  Main  Stwith  brick 
and  concrete  at  a  cost  of  about  $12,000,  is  reported 
contemplated. 

Bridgelon,  N.  /.—All  bids  opened  on  Sept  11  by  Geo. 
Reeves,  Chmn.  Pub.  Road  Com.,  Bd.  Chosen  Freeholders, 
at  Court  House.  Bridgeton,  for  improving  a  road  in 
Landis  Township,  about  sV*  mil«s  in  length,  have  been 
rejected.  The  work  comprises  16.420  cu.  yds.  earth 
excav.,  9,232  cu.  yds.  compact  gravel;  arch  bridge  at 
Burn  Mill  stream;  10  ft.  additional  to  present  b.iUeat 
Blackwater  stream;  box  culvert  2I/  ft.  x  30  ft.  at  station 
No.   215.     Walter  M.   Sharp,   Co.   Engr.,   Bridgeton. 

'Cohoes  N.  Y. — The  contract  for  paving  with  granite 
blocks  portions  of  Olmstead.  Factory  and  Mohawk  Sts. 
is  reported  to  have  been  awarded  to  Mulderry  Bros.,  of 
Albany,  at  $1.60  per  sq.  yd.  Bids  opened  Sept.  3  by 
Common   Council. 

Watervliet,  N.  Y. — The  Pub.  Improvement  Comn.  is 
stated  to  have  opened  bids  as  follows  for  paving  a  por- 
tion of  3d  Ave.:  John  H.  Gleason  &  Co.,  of  Troy,  Shaw- 
muth  brick,  at  $2.58  |>er  sq.  yd.,  and  Grattan  Constr. 
Co.,    of    Cohoes,    Mack   brick,    at    $2.60   per   sq.    yd. 

Brookhn.  N.  y.— Bids  will  be  received  until  Oct.  2  by 
Bird  S.  Coler.  Boro.  Pres.,  for  furnishing  material,  regu- 
lating grading,  curbing,  laying  sidewalks  and  paving  on 
portions  of  several  streets,  including  Caton  Ave.,  E.  5th, 
8rst,  84th,  and  Lynch  Sts.,  Prospect  PL,  etc.  Engineers 
estimate:  17,215  lin.  ft.  new  curb,  set  in  concrete, 
102.950  sq.  ft.  cement  sidewalk,  and  11,385  sq.  yds.  as- 
phalt   pavement,    etc.  ...        .»,■     « 

Bids  will  be  received  by  the  Park  Comrs.,  New  York 
Citv,  (Moses  Herrman,  Pres),  until  Oct.  3.  for  repairing 
asphalt  pavement  on  Glenmore  Ave.  and  Eastern  Park- 
way extension,  also  resurfacing  walks  in  Prospect  Park, 
Boro.    Brooklyn,  together  with  all  work  incidental  thereto. 

New  York.  N.  Y. — Bids  will  be  received  until  Sept 
26  by  Louis  F.  Haffen,  Pres.  Bronx  Boro.,  for  paving  with 
asphalt  Mock,  portions  of  Fairmount  PI.,  E.  137*",  E. 
176th,  E.  i86th  Sts.,  Cypress  and  Honeywell  Aves.; 
with  asphalt  Concord  Ave.;  constructing  sidewalks,  etc.; 
on  portions  of  Popham  Ave.,  Macomb's  Rd.,  E.  147th, 
E.  170th,  E.  199th  Sts.,  Summit  and  Kossuth  PI.;  regu- 
lating, grading,  placing  steps,  etc.,  on  Randall  Ave., 
Johnson  and  W.  168th  Sts.:  Engineer's  estimate:  i8,t20 
sq.  yds.  completed  asphalt  blk.  pav.,  and  keeping  the 
same  in  repair  for  5  years  from  date  of  acceptance; 
1,240  sq.  yds.  completed  asphalt  pav.,  including  binder 
course,  and  keeping  the  pavement  in  repair  for  5  years 
from  date  of  acceptance;  53,950  cu.  yds.  earth  excav.; 
48,800  cu.  yds.  rock  excav.;  187,775  <:"•  y°s.  filling; 
19,170  lin.  ft  new  curb.,  furnished  and  set;  70,000  sq. 
ft.  new  flagging,  furnished  and  laid;  7,922  sq.  ft.  new 
hridgestone  for  cross-walks,  furnished  and  laid;  1,250  sq. 
ft.  cement  flagging;  6,415  cu.  yds.  dry  rubble  masonry, 
in  retaining  walls,  culverts  and  gutters;  1,250  sq.  ft 
steel   woven    wire    fabric,   etc. 

New  York,  N.  K.— Bids  will  be  received  until  Sept.  27 
by  Henry  S.  Thompson,  Acting  Boro.  Pres.  and  Comr. 
Pub.  Wks..  Horo.  Manhattan,  for  regulating  paving  and 
repaving  portions  of  Edgecombe  and  Bradhurst  Aves., 
Trinity,  Manhattan  and  Clevland  PI.,  Ann,  Gold,  Greene, 
Pearl,  Mercer,  Water,  Wooster,  W.  36th.  W.  37th, 
Church,  Great  Jones,  Bond,  Washington.  W.  13th,  E. 
6th.  E.  8th,  W.  lith^  W-  92d,  E.  105th,  Cannon.  At- 
torne--  Ridge,  Pitt  Willett,  Sheriff.  Columbia,  William, 
W.  137th,  W.  156th,  W.  157th,  W.  158th,  W.  159th. 
W.  i6oth,  W.  2oist,  W.  202d  and  W.  134th  Sts.  Engi- 
neer's estimate:  30,490  sq.  yds.  wood  blk.  pavt. ;  20,065 
sq.  yds.  asphalt  pavt.,  including  binder  course;_  30,960 
sq.  yds.  asphalt  blk.  pavt;  38.140  sq.  yds.  granite  blk. 
pavt.,  with  paving  cement  joints:  77,931  sq.  yds.  old 
stone  blocks,  to  be  purchased  by  the  contractor  and  re- 
moved by  him;  21,325  cu.  yds.  concrete.  46,164  lin.  ft. 
new  bluestone  curb,  furnished  and  set;  9,789  lin.  ft. 
old  bluestone  curb,  redressed,  rejointed  and  reset:  196 
new  sewer  manhole  heads  and  covers,  furnished_  and  set: 
98  new  water  manhole  heads  and  covers,  furnished  and 
set:  8,500  sq.  ft.  new  granite  hridgestone,  furnished  and 
laid. 

Long  Island  City.  L.  I.,  N.  Y. — Bids  will  be  received 
until  Sept,  30  by  Jos.  Bcrmel,  Boro  Pres.,  for  regulating 
grading,  curbing  and  laying  sidewalks  on  Clark  and 
William  Sts.,  12th  and  Jamaica  Aves.  Engineer's  esti- 
mate: 24,384  cu.  yds.  earth  excav.;  9,655  lin.  ft.  con- 
crete curb;  44,910  sq.  ft.  new  flagstones;  5,ti6  sq.  ft. 
new   Bliiestone   bridging,   etc. 

'Gaslonia,  N.  C. — The  Atlantic  Bitulithic  Co.,  of  Rich- 
mond, Va.,  has  been  awarded  a  ro,ooo-sq.  yd.  contract  for 
bitulithic. 
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*Charlottc^  N.  C. — A  contract  for  44,000  sq.  yds.  of 
bitulithic  has  been  awarded  the  Atlantic  BituUthic  Co.,  of 
Richmond,  Va. 

Durham,  N.  C. — Bids  will  be  received  until  Oct.  i 
by  the  Bd.  of  Co.  Comrs.,  at  Durham,  for  building 
about  1 1 5^  miles  of  macadam  road.  Approximate  quan- 
tities: 60,000  sq.  yds.  6-in.  macadam;  75,000  cu.  yds. 
excav.,  together  with  the  necessary  pipe  and  reinforced 
concrete  drains,  as  advertised  in  The  Engineering  Record. 

Cleveland.    O. — Bids    will    be    received   until    Oct.    e,    by 
nhe    Bd.    Co.     Comrs.,    (Julius    C.    Dorn,    Clk.),    for    the 
completion   of   Miles  Ave.    improvement.     A.   B.   Lee,   Co. 
Engr. 

*  Portsmouth.  O. — The  contract  to  pave  Lincoln  St. 
(bids  opened  Sent.  4)  has  been  awarded  to  Kelley  Bros., 
of  Portmouth,  at  $11,765,  and  the  contract  to  pave  Pros- 
pect St.  to  Saml.  Monroe  &  Son,  of  Portsmouth,  at 
$2,160.     R.   A,   Bryan,  Engr.,  Street  Paving  Dept. 

Toledo,  O. — It  is  stated  that  the  County  Comrs.  are 
asking  for  bids  for  the  macadamizing  of  Sylvania  Ave.; 
estimated   cost,   $6,627. 

Nat>oleon,  O. — It  is  reported  that  bids  will  be  received 
by. the  Bd.  Co.  Comrs.  (H.  Rothes,  Chmn.)  until  Sept.  27 
for  constructing  roads. 

University  Heights^  O. — Bids  will  be  received  until  Sept. 
25  by  the  Bd.  Town  Trus.  (R.  W.  Hostetler.  Chmn.)  for 
grading  and  graveling  portions  of  Bowman,  Edward  and 
Otterbein  aves. 

Malta.  O. — Bids  will  be  received  by  the  City  Clk.  until 
Sept.  27  for  paving  and  curbing  a  portion  of  Main  St. 
Engineer,  Paul  R.  Slurray,  of  New  Philadelphia.  O. 

Berghols,  O. — R.  H.  Lee,  Engr.,  Carrollton,  writes  that 
the  Trus.  of  Springfield  Township  (W.  A.  Taylor,  Clk.) 
rejected  all  bids  received  Sept.  5  for  constructing  about  5 
miles  of  macadam  road  in  Springfield  Township,  and  new 
bids  will  be  received  Sept.  25, 

Greenville,    0. — See    "Miscellaneous." 

Celina,  O. — It  is  stated  that  bids  will  be  received  until 
Sept.  23  for  $5. =^25  bonds  for  improving  Market  St.  C. 
W.    Rish,   City   CJic. 

*Salem,  Ore. — The  Warren  Constr.  Co.,  of  Portland, 
Ore.,  will  construct  9,277  sq.  yds.  of  bitulithic. 

*Portland,  Ore. — A  contract  for  16,997  sq.  yds.  of  bitu- 
lithic has  been  awarded  to  the  Warren  Cfonstr.  Co.,  of 
Portland.  Ore.,  and  another  of  25,814  sq.  yds.  to  the 
Pacific  Bridge  Co. 

PhiladelplHa,  Pa. — Plans  are  stated  to  have  been  ap- 
proved bj'  the  Comrs.  of  Fairmount  Park  for  the  drive- 
way in  Fairmount  Park  between  Germantown  Ave.  and 
Cresheim   Drive;   estimated  cost,  $48,000. 

Local  press  reports  state  that  bids  will  be  received  un- 
til Sept.  24  by  Geo.  R.  Stearns,  Dir.  Dept.  Pub.  Wks., 
for  paving  about  2^  miles  of  new  streets.  Of  the  25 
miles  to  be  paved  about  16  miles  will  consist  of  asphalt, 
estimated  to  cost  $500,000,  while  the  rest  of  the  work, 
estimated  to  cost  $250,000,  will  be  partly  vitrified  fire- 
clay or  shale  bricks  or  blocks  upon  cement  concrete 
foundations,  or  granite,  Pennsylvania  or  Lambertville 
■blocks    upon   like    foundations. 

*Claysville,  Pa. — The  City  Council  is  reported  to  have 
awarded  the  contract  for  paving  Wayne  St.  to  Hallam 
Constr,   Co.,   of  Washington,  for  $9,285. 

Harrisburg,  Pa. — Bids  will  be  received  until  Oct.  .3  by 
■^os.  W  Hunter,  State  Highway  Comr.,  for  constructing 
5.280    ft.    in    Londonderry   Township,    Dauphin    Co. 

Ft.  Adams.  R.  I. — Bids  will  be  received  until  Oct.  1 
by  Capt.^  Willis  Metcalf.  Constr.  Q.  M.,  U.  S.  A.,  209 
Thames  St.,  Newport,  R.  I.,  for  repairs  of  roads  and  con- 
struction of  gutters,  catch  basins,  curbs,  cement  walks 
and  brick  road  crossings  at  Fort  Adams,  R.  I. 

Clinton^  Tenn. — It  is  stated  that  bids  will  be  received 
by  J.  K.  P.  Wallace,  Chmn.  Anderson  County  Pike 
Comn.,  until  Oct.  5,  for  the  purchase  of  $100,000  road 
bonds. 

Stveeizvater,    Tenn. — See    "Water." 

Ft.  Sam  Houston,  Tex. — ^Bids  will  be  received  until 
Oct.  I  by  L.  J.  Fleming,  Const.  Q.  M.,  U.  S.  A.,  for  grad- 
ing, construction  of  roads  and  walks,  etc.,  around  new 
hospital.  Ft.  Sam  Houston. 

Culpeper.  Va. — The  Comrs.  of  Culpeper  County  are  re- 
ported to  have  voted  to  issue  $100,000  bonds  and  are  in 
the  market  for  road  machinery.  Address  J.  C.  Bell,  of 
Culpeper. 

Seattle,   Wash. — See  *, Sewerage  and  Sewage  Disposal." 

Chehalis.  Wash. — It  is  stated  that  about  $35,000  will 
be  expended  for  macadamizing  several  streets  in  Che- 
halis. 

Kenosha,  Wis. — It  is  reported  that  bids  will  be  received 
until  Oct.  7  at  the  office  of  .Tas.  Gorman,  City  C^lk.,  for 
grading  and  paving  with  brick  Grand  Ave.,  about  25,000 
sq.  yds. 

Milu-uukee,  Wis. — The  Barber  Asphalt  Paving  Co.  is 
stated  to  have  secured  the  contract  for  resurfacing  with 
asphalt  portions  of  3d  and  W.  Water  Sts.,  at  $2.23^ 
per  sq.   yd.,  or  a  total  of  $15,247. 

Milwaukee.  Wis.—C.  J.  Poetsch,  City  Engr.,  writes 
that  all  bids  opened  on  ^ept.  17  for  paving  12th  St.  and 
Teutonia  Ave.  have  been  rejected.  It  is  reported  that 
about  23,000  sq..yds.  of  pavement   will  be   required. 

*Toronto,  Ont. — The  Warren  Bituminous  Paving  Co.,  of 
Toronto,  has  been  awarded  a  contract  for  12,147  sq.  yds. 
of  bitulithic. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes  Arranged   Alphabetically   by   States. 

Magnolia,  Ark. — The  plant  of  the  Magnolia  Ice  &  Elec- 
tric Light  Co.  is  reported  to  have  been  destroyed  by 
fire  on  Sept.  g. 

Ashdown,  Ark. — T.  C  Ambrey,  of  Verda,  La.,  is  re- 
ported interested  in  the  construction  o*  a  lighting  and  ice 
plant. 

Oakland,  Cal.—lt  is  reported  that  the  Great  Western 
Power  Co.  (Edwin  .Hawley,  Pres.)  will  establish  on 
Oakland  estuary  an  auxiliary  electric  generating  plant. 
The    adopted    plans    contemplate    a    building    250x100    ft. 


It  is  proposed  to  install   turbine   generators   of    5,000  h.p. 
ea.,    besides   the  necessary   steam   generating   plant.      It   is 
reported  that  contracts  have  been   let  for  turbine   genera-  ' 
tors,  boilers  and  all  necessary  machinery. 

San  Francisco,  Cal. — F.  A.  Healy  has  petitioned  the 
Bd.  of  Supervisors  for  a  franchise  to  lay  pipes  and  in- 
stall a  hot  water   heating  system   throughout   the  city. 

Fresno.  Cal. — The  Fresno  Home  Light  &  Power  Co. 
is  reported  to  have  petitioned  the  City  Trus.  for  a  fran- 
chise. 

Washington,  D.  C. Bids  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy  Dept.,  Washington, 
D.  C,  until  Sept.  24,  to  furnish  at  the  navy  yards  and 
naval  stations  the  following  supplies;  Pensacola,  Fla. 
Sch.  287 — Portland  and  Rosendale  lime  cement,  gravel, 
brick,  metallic  shingles,  ridge  coping,  yellow  pine,  tin,  etc., 
sewer  and  c.  i.  pipe  and  specials,  centrifugal  pumps,  c.  i. 
valves,  manhole  frames.  Sch.  288 — Twist  drills,  tool  steel. 
Norfolk,  Va.,  Sch.  268 — Sensitive  milh  vertical  boring 
and  turning  mill.  Sch.  304 — Vises.  Sch.  305 — Yellow 
pine.  Sch.  306— Sheet  lead,  galvanized  steel  plates,  steel 
plates,  billets,  angles,  channels  and  bars,  Sch.  308 — Terra- 
cotta pipe,  iron  pipe  and  fittings.  Sch.  309 — Gravel,  steam 
dry  rooms.  Boston,  Mass.,  Sch.  300 — Induction  motor. 
Charleston,  S.  C,  Sch.  300 — Motor  drive.  Sch.  302 — Cop- 
per wire,  electrical  supplies.  Sch.  306 — Bar  Iron,  galvan- 
ized sheet  steel.  Sch.  308 — Brass  and  iron  pipe,  pipe  fit- 
tings, cocks,  valves.  Naval  Academy,  Annapolis,  Md., 
Sch,  306 — Bar  iron,  tool  steel.  Sch.  308— Brass  flush 
.  pipes,  soil  pine,  iron  pioe,  pipe  fittings,  expansion  joints. 
New  York,  N.  Y.,  Sch.  268 — Steam  hammer,  lift  drop 
hammer,  trimming  press.  Sch.  295 — C.  i.  pipe,  gate  valves, 
etc.  Sch.  296 — Electrical  conductor,  leyden  jars,  dry  cells, 
receiver  sets,  insulators.  Sch.  297 — Small_  tool  machines, 
brass  rod,  rolled  bronze,  steel  bar,  pipe  fittings,.  Sch.  299 
— Junction  boxes,  electrical  conductor.  Sch.  301 — Brass 
tubes,  valves,  copper  tubing,.  Sch.  302 — Electrical  con- 
ductor, brass  and  steel  conduit,  interior  fittings.  Sch.  306 
— Sheet  brass  and  copper,  tool  steel.  Newport,  R.  I.,  etc., 
Sch.  265— Constructing  ferry  slips.  Sch.  269— Heating 
and  ventilating.  Sch.  299 — Gyro  testing,  stands,  wire 
rope,  iron  pipe  and  fittings.  Sch.  306 — Copper  rod.  New 
Orleans,  La.,  Sch.  287 — Yellow  pine,  cypress,  etc.  Ports- 
mouth, N.  H.,  Sch.  295 — 2  steel  plate  fans.  League 
Island,  Pa.,  Sch.  295 — Bolts,  etc.,  yellow  pine,  oak  and 
yellow  pine  piles.  Washington,  D.  C.  etc.,  Sch.  267 — 
Gun  boring  and  turning  lathe.  Sch.  299— Brick,  sand, 
Portland  cement,  broken  stone,  granite  tailings,  armature 
coils,  electrical  supolies,  steel  rivets,  gear  wheels  and 
pinions,  ash,  steel  shapes,  nlates  and  castings.  Sch.  306 — 
Sheet  copper,  machine  and  high-sneed  steel.  Applications 
for  proposals  should  designate  the  schedules  desired  by 
number.     E.  E'.  ROGERS,  Paymaster  General.  U.  S.  N. 

Walter  C.  Allen.  Electrical  Engr.  of  the  District,  sub- 
mitted to  the  Comrs.  on  Sept.  13  the  annual  estimates  for 
his  department  for  the  next  fiscal  year,  asking  $259,000 
for  lights,  etc.  an  increase  of  $5,000;  $124,350  for  elec- 
tric lighting,  an  increase  of  $17,850;  $5,000  tor  27  addi- 
tional fire  alarm  boxes;  $1,700  for  repairing  fire  alarm 
boxes;  $75,000  for  replacing  the  present  paper  insulated 
underground  fire  alarm  cables  with  rubber  cables;  $3,000 
for  cost  of  increasing  the  small  tapper  fire  alarm  circuits 
from  4  to  10 ;  $13,000  for  purchasing  and  erecting  in- 
sulated wires  and  cables  to  replace  present  bare  copper 
wires  used  in  fire  alarm  circuits:  $13,000  for  the  pur- 
chase of  65   additional  fire  alarm  boxes,   etc. 

Pensacola,  Fla. — See  "Miscellaneous." 

Punt  a  Gorda,  Fla. — The  citizens  have  voted  to  issue 
bonds  for  an  electric  light  plartt. 

Savannah.  Ga. — Bids  will  be  received  until  Oct.  15  by 
the  Com.  On  Streets  and  Lanes  (Harry  Willink,  Dir.)  for 
the  illumination  bv  electric  arc  ?nd  incande?rent  lamps 
of  the  streets  of  this  city,  and  for  sale  to  the  city  of 
electric  current,  to  be  used  for  illumination,  heat  or 
power. 

Americus,  Ga.—See  "Electric  Railways." 

Crawfordsville.  Ind. — It  is  reported  that  the  Co.  Comrs. 
will  receive  bids  until  Oct.  5  for  installing  a  lighting 
plant  at  the  Co.  Asylum.     B.  F.  Cormm,  Co.  Aud. 

Evansville,  Ind. — The  Co.  Bd.,  it  is  reported  has  or- 
d'^red  estimates  to  be  prepared  for  lighting  the  county, 
infirmary   with   electricity. 

Phillips,  Itid.  Ter. — The  power  plant  of  the  Coalgate, 
Lehigh  &  Phillips  Electric,  Ice  &  Traction  Co.,  located  at 
Phillips,  is  reported  to  have  been  destroyed  by  fire  on 
Sept.   7.     H.  C.   Sprinkle,  of  Phillips,  is  president. 

Dubuque.  la. — The  Peterson  Heat,  Light  and  Water  Co., 
of  Des  Moines,  is  reported  to  be  seeking  a  franchise 
here  for  a  heat  distributing  system, 

Davenport,  la. — F,  H.  Griggs,  of  Davenport,  is  reported 
interested  in  the  construction  of  a  water  power  plant  on 
Mississippi    River   above    Davenport. 

Prairie  City.  la. — The  citizens  are  stated  to  have  voted 
in  favor  of  installing  a  system  of  lights. 

Louisville.  Ky. — Bids  will  be  received  until  Sept.  27  by 
the  Bd.  Pub.  Wks.  (Roger  G.  McGrath,  Secy.)  for  new 
power  plant  and  steam  heating  apparatus  in  City  Hall 
annex  and  old  engine  house,  and  remodeling  apparatus  in 
old   City  Hall. 

Greenville,  Ky. — The  Greenville  Light  &  Water  Co.  is 
reported  organized,  with  a  capital  of  $35,000,  to  furnish 
light    and   water.     J.   A.    Gilman,    Engr. 

Berrien  Springs,  Mich. — The  citizens  are  reported  to 
have  voted  to  issue  $17,000  water  and  lighting  bonds. 

*  Marshall ,  Minn. — The  contract  for  the  construction  of 
the  municipal  electric  light  plant  has  been  awarded  to  J.  G. 
Robertson  &  Co.,  of  St.  Paul.  The  equipment  will  con- 
sist of  2  2oo-kw.  3-phase  60-cycle  2,^oo-voU  alternating- 
current  generator,  made  by  the  Ft.  Wayne  Electric  Works; 
a  ■?25-h,  p.  Ideal  and  Lane  &  Bodley  engines,  and  Brownell 
boilers  of  400  h.  p.     E.  Simmons  is  Supt. 

Minneapolis,  Minn. — Bids  will  be  received  until  Sept. 
24  by  the  Bd.  Charities  and  Corrections  (Rich'd  Tatters- 
field,  Secy.)  for  the  installation  of  electric  wiring  for  the 
city  workhouse.  L.  A.  Lamoreaux,  Archt.,  51  Lumber 
Exchange. 

Oxford,  Miss. — The  Trus.  of  the  University  of  Missis- 
sippi are  reported  to  have  decided  to  rebuild  power  house 
and    electric   light   plant   recently    reported   burned. 

Meadville,  Mo. — J.  D.  Dunn,  of  Meadville,  writes  that 
nothing  definite  has  yet  been  done  toward  the  construc- 
tion of  an  electric  light  plant. 

*Items  marked  thus  give  the  names  of  parties  azvarded  contracts. 


Campbell,  Mo. — A.  C-  Morse,  proprietor  of  the  Campbell 
electric  light  plant,  is  contemplating  installing  a  i^o-kw. 
alternator,  a  150-h.  p.  Corliss  engine,  a  tubular  boiler  of 
150  h.  p,  and  a  lo-ton  ice  plant,  and  is  also  contemplating 
extending  the  lines  to  Figgott,  Ark.,  to  furnish  electricity 
for  street  and  general  lighting  purposes. 

Maryville  Mo. — The  citizens  are  stated  to  have  voted 
in  favor  of  permitting  the  city  to  grant  a  20-ycar  fran- 
chise to  the  Maryville  Electric  Light  St  Power  Co.,  also 
permitting  the  city  to  contract  for  street  lighting  for  a 
period  of   s   years. 

Windsor,  Mo. — It  is  reported  that  the  plant  and  fran- 
chise of  the  Windsor  Electric  Light  &  Power  Co.  has 
been  sold  to  Messrs.  Garver  and  Roberts,  of  Neosho,  Mo. 

Linwood,  N.  /.— Jas.  Farish,  Boro.  Clk.^  writes  that  an 
ordinance  has  been  passed  b>;  the  Council  containing  an 
agreement  with  the  Pleasantville  Electric  Co.  to  light  the 
Boro.  for  a  period  of  5  yrs.  at  $1,500  per  yr.  Contract 
has   not  yet  been   signed. 

Atlantic  City  N,  J. — It  is  stated  that  the  Council  has 
granted  the  petition  of  the  business  men  of  Atlantic  Ave. 
to  ligiit  the  streets  with  an  incandescent  lighting  system 
from  New  Jersey  to  Florida  Aves.  The  cost  is  estimated 
at  $12,000. 

New  York,  N.  Y. — Bids  will  be  received  by  Tas.  W. 
Stevenson,  Com.  Bridges,  until  Sept.  26  for  the  con- 
struction and  electrical  equipment  of  subwav  station  tracks 
and  electrical  equipment  of  elevated  railway  tracks  of 
Williamsburg  (new  East  River)  Bridge,  over  East  River, 
bet.  Manhattan  and  Brooklyn  Boroughs. 

Bids  will  be  received  until  Sept.  30  By  C.  B.  J.  Sny- 
der, Supt..  School  Bldgs.,  for  installing  electric  equip- 
ment in  addition  to  and  alterations  in  School  59,  Boro. 
Manhattan, 

Long  Acre  Electric  Light  &  Power  Co.  has  obtained 
from  John  H.  O'Brien,  Comr.  of  Water  Supply,  Gas  & 
Electricity,  permission  to  lay  its  wires  throughout  Man- 
hattan and   Bronx   Boroughs. 

Syracuse,  N.  Y. — The  Syracuse  Lighting  Comn..  ap- 
pointed by  Mayor  A.  C.  Fobes,  to  investigate  the  lighting 
situation  as  aflFecting  the  city  and  consumers  of  gas  and 
electricity,  advised  against  municipal  ownership  of  a 
lighting  plant  at  the  present  time,  but  recommends  that 
steps  be  taken  to  secure  authority  for  the  erection  of  a 
plant  for  lighting  streets,  parks  and  public  buildings,  sub- 
ject to  approval  of  voters;  the  Commission  also  favors  the 
construction  of  a  municipal  subway  system.  Prof.  Del- 
mar  E.  Hawkin.    Secy,   of  Comn. 

Flushing,  L.  I.,  N.  y.— See  "Schools." 

Troy,  O. — It  is  reported  that  bids  are  wanted  until  Sept, 
30  for  $28,ooc^electric  lighting  bonds.  Chas.  F.  Rannalls, 
City  Aud. 

Rawson.  O. — It  is  reported  that  the  question  of  muni- 
cipal  lighting  is   to   be  agitated. 

MarshHeld,  Ore. — The  Coos  Bay  Gas  and  Electric  Co.  is 
planning  to  increase  the  capacity  of  its  platit  and  wul 
soon  instal  four  loo-hp.  boilers,  one  6^0-hp.  simplex  Cor- 
liss heavy  duty  engine,  a  450-kw.  3-phase  6o-cyc!e  alter- 
nating-current dynamo  and  a  direct-current  generator  of 
250-kw.  capacity.  The  company  will  also  be  in  the  mar- 
ket for  -2  street  cars  and  equipment,  and  a  number  of 
alternating-current  meters  and  transformers.  Seymour  H. 
Bell,  Mgr. 

*  Philadelphia.  Pa.— John  R.  Wiggins  &  Co.,  721  Heed 
Bldg..  Contractors,  have  been  granted  a  permit  to  build 
for  the  Philadelphia  Electric  Co.  a  2-story  transforming 
station  on  Filbert  St..  west  of  30th  St.  It  will  be  30x60 
ft.,  of  brick  and  stone,  and  cost  $15,000.  John  T. 
Windrim,    Archt.,   Commonwealth   Eldg. 

*Hammonton,  Pa.— The  Town  Council  has  made  a  5- 
year  cotnract  with  the  Hammonton  Electric  Light  Co. 
and  the  Hammonton  &  Egg  Harbor  City  Gas  Co.  to  light 
the  streets  of  the  town. 

Womelsdorf.  Pa.— W.  W.  Lengel,  Boro  Secy.,  ^writes 
that  the  citizens  on  Sept.  13  voted  to  issue  bonds  for 
the  construction  of  a  municipal  electric  light  plant.  Engi- 
neer, F.  W.  Darlington,  1140  Real  Estate  Trust  Bldg., 
Philadelphia. 

Pittsburg,  Pa. — The  Bureau  of  Building  Inspection  has 
granted  to  the  Convent  of  Mercy  a  permit  to  erect  a 
2-story  brick  power  house  on  sth  Ave.,  14th  Ward,  to 
cost  $25,000. 

Panatna. — Bids  will  be  received  at  the  office  of  H.  F. 
Hodges,  General  Purchasing  Officer,  Isthmian  Canal 
Comn.,  Washington,  D.  C.  until  Oct.  14.  for  automatic 
fire  alarm  telegraph  systems,  marine  electric  fixtures,  bat- 
teries, dynamite  and  blasting  material,  wire,  hoisting  en- 
gines, shop  machines,  wrought  iron  pipe,  etc.,  as  adver- 
tised in  The  Engineering  Record. 

*Spartanburg.  S.  C.~C.  R.  Willard  &  Co.,  of  Spartan- 
burg, is  reported  to  have  secured  the  contract  for  two 
dams  for  hydro-electric  power  development,  one  to  be 
constructed  at  Ware  Shoals,  at  a  cost  of  about  $75,000, 
the  other  at  Brown's  Mills,  to  cost  about  $50,000. 

Bristol,  Va.'Tenn. — Both  the  municipalities  of  Bristol 
are  reported  to  have  granted  a  franchise  to  an  electric 
distributing  companv  as  a  means  of  cutting  into  effect 
the  proposition  of  New  York  capitalists  to  spend  $600,000 
in  developing  the  Holston  River  water  power  in  order 
to  sui>ply  Bristol  with  electricity  for  lighting  and  manu- 
facturing  purposes. 

Amarillo,  Tex.^The  citizens,  it  is  reported,  will  vote 
on  the  issuing  of  bonds  for  a  municipal  light  and  water 
plant. 

Murrav,  Utah. — The  Progress  Co.,  of  Murray,  is  re- 
ported to  have  filed  a  petition  with  the  State  Engineer  for 
60  ft.  of  water  to  be  diverted  from  the  big  Cottonwood. 
It  will  be  used  to  operate  a  turbine  for  the  generation  of 
350   h.p.    for  the    Murray  electrical    system. 

Roanoke,  Fa.— The  Rural  Power  Co.  (P.  B.  Huff, 
Pres. ) ,  it  is  stated,  will  develop  power  plants  in  the 
county.     Capital,   $5,000. 

Tacoma,  Wash. — The  City  Council  is  reported  to  have 
on  Sept.  4  rejected  the  bid  of  Geo.  Milton  Savage  for 
the  building  of  the  upper  Nisqually  River  power  plant,  at 
a   cost  of  $1,750,000. 

Antigo,  Wis. — Thos.  Orbison,  of  Appleton,  is  reported 
to  be  preparing  plans  for  the  development  of  the  water 
power  at  Gardiner,  on  Wolf  River.  From  3,000  to  5.000 
h.p.  is  available.  Henry  Sherry,  of  Neenah,  is  reported 
interested. 
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-, v;-  ^•t9-  *3'*<xx*.  S«y.,  write*  that  John  M. 

Mov^  C.  fc..  Of  Lonaoo,  js  th«  enjtr.  in  chaifc  of  the 
y*l,  ^••«"»  »■<•  power  plant  which  it  is  proooMd  to 
"*^  *«»«  »t  •  eo«  of  about  Jsrs.ooo.  Date  of  open- 
iaC  Uda  for  constrndiaB  has  not  yet  been  decided  upon. 

J"**;^*.  O"'- — .^.bmfcKnt  permit  has  been  granted  for 
Me  ciecuou  of  a  brick  boiler  house,  condenser  house  and 
(■okestack   to   the    Consamers*    Gas   Co, ;    cost    of    work. 


ELECTRIC  RAILWAYS. 
Sotts  Arrmted  Alfkahtiically  by  Slaltt. 
D*catmr  AU.—\i  is  suted  that  the  .North  .\labama 
T»?"^  Co.,  loho  F.  Knowlen,  Ch.  Engr..  Xew  Deta- 
tv.  win  bmU  an  extension  to  its  lines  in  Decatur  of 
■Mat  a  half  mile  and  work  will  commence  soon.  It  is 
•nd  that  the  company  will  spend  $>o,ooo  in  Decatur  on 
«(  lines  within   the  next   few  months. 

^  Wilmimtton,  Cat.— Henry  E.  Huntington  is  sUted  to 
*•**  heen  tranted  the  right  to  occupy  and  cross  certain 
niceis  in  w  ilmington.  thus  enabling  the  Pacific  Electric 
C^  to  build  a  double  track  along  the  shore  of  the  west 
bMin  from  \\  ilmington  to  a  connection  with  the  Inter- 
Btban   San   Pedro  line. 

ymUrjo.  Cai— The  Vsllejo  &  Northern  Ry.  Co.,  incor- 
porated  to  build  a  road  from  Valleio  to  Sacramento,  is 
reported  to   hare  obuined   its   franchise   from   \allejo. 

H««;^rrf,  CaL—T.  S.  Granger  ia  sUted  to  have  applied 
to  the  Bd.  of  City  Trustees  for  a  street  railway  franchise. 

Sam  Ditto  Cal.—Tht  South  Park  &  East  Side  R.  R. 
C«-  W  stated  to  ha\e  filed  petitions  for  the  extension  of 
itt  hue  on  4th  St.  through  the  northern  and  northeastern 
•»«— »  of  this  city.     The  franchise  asked  is  for  a  line  6 


Htmfstrad,    .V.     1'. — The    Highway    Comrs.    of    Hemp-  and  terminating  on   a  given  point   on   the  River   Coyuca, 

stead    are    slated    to    have   granted    to    the    South    Shore  the    surveys   to    be    begun    within    6    uionths.     The    liead- 

Traction    Co.    a    franchise    to    build    an    electric    railway  quarters  of  the  company  are  to  be  in  .\capulco. 
from  Central  .\ve.  to  the  town  line  at  Seaford. 


Caneard.  C^.—lt  is  sUted  that  A.  W.  Maltby,  of  Con- 
"•J*.  "  workuig  on  a  project  to  construct  an  electric 
t»flw»y  from  the  terminus  of  the  Key  Route  at  Clare- 
•jont  throogh  the  Berkeley  Hills  to  Lafayette,  Walnut 
Creek.  Concord,  and  .\ntioch. 

Korwiek,  Con*.— The  Norwich,  Colchester  &  Hartford 
"f^Sj*-"-  ".  •*!»"«•  organiied.  with  Costello  Lippitt 
"•  K«»a«nt:  Lncian  Brown,  secretary,  and  Henry  W 
nbbit*.  treasurer,  all  of  Norwich.  The  company  has  a 
charter  to  construct  a  steel  railway  between  Norwich  and 
Hartford.  Capiul,  $1,000,000.  The  length  of  the  proposed 
line   u   38  miles. 

_  'Bristol.  Comm.—The  Bristol  k  Plainville  Tramway  Co. 
n  suted  to  faaTF  awarded  to  W.  W.  Crothers  a  contract 
for  the  erection  of  an  addition  to  its  power  plant  in 
Highland  Court.  The  extension  will  be  43x10  ft.  and  2 
stones    high. 

Amrrituj.  Co.— The  Secy,  of  Sute  is  said  to  have  is- 
•"fj"  »  .ff»ri"'.,»o  the  American  Ry.  &  Power  Co.,  which 
will  build  4  miles  of  street  car  line,  put  in  a  thoroughly 
up-to-date  lighting  plant  and.  in  addition,  will  pump  water 
•Of  «"«  "'y -for.  the  next  30  years.  W.  .\.  Dodson.  A. 
and  J.  F.  Lewis,  of  \'aldosta,  incorporators.  Capital, 
$350,000. 

Baite  Idaho.— The  Poise  &  Interurban  R.  Co.,  it  is 
'Jported.  has  decided  to  double  track  its  line  as  far  as 
the  Pierce  Park,  nearly  4  miles,  and  the  erection  of  a 
depot   in    Boise. 

Danville  III. — The  Secretary  of  State  is  stated  to  have 
Mnied  a  luense  to  incorporate  the  Danville  &  Southern 
Ky.  Co.  Cipiul,  $10,000.  It  is  proposed  to  construct 
the  main  line  from  Danville  to  a  point  in  the  southwest 
cottier  of  (.eorgetown  Township,  Vermillion  County  In- 
rargorators      W.  H.  Carnahan,  B.   E.  Bramble. 

^  QiiMKy.  «/.— The  St  Louis.  Terre  Haute  &  Quincy 
l»«tt«OB  Co.  IS  reported  to  have  announced  that  it  is 
»Or  Mention  to  construct  from  Terre  Haute  to  St. 
^^"^  Jfconntctions  at  Marshall  and  building  southwest 
-  «■«'«.  paralleling  the  Vandalia  system  to  Pocahon- 
--.  ama  running  directly  west  to  Edwardrrille.  Connec- 
tson*  and  traffic  arraneements  are  to  be  made  for  en- 
trance mto  St.  Louis  by  the  McKinlev  system  and  the 
new  bndge.  I-eaving  Quincy,  branch  fines  will  be  built 
trom  nttsfi^  to  Hannibal,  and  from  Hannibal  to 
*^*~i™*-  The  toul  mileage  in  the  proposition  reaches 
J>f  "5~_,^^  company  is  capitalized  for  $3,000,000,  and 
tte  cost  of  construction  and  equipment  will  not  exceed 
$1,500,000.  It  IS  said. 

£r«wri)If,    /■d._It   is    reported   that   Nathan    P.    Car- 
ter,   of    the    Grand    Central    Traction    Co.,    is    seeking    a 
!^    .      t"  ""^.'.  Eyansville    with   a    line   from    Indian- 
apobs   to   EvansTille  by  way  of  Terre   Haute. 

-r^""?-  ^"u"!'  '•,.*«»»«'•  ">»«  'hr  Indiana  Union 
TraetMm  Co..  H.  A.  Nicholl.  Gen.  Mgr.,  will  expend 
•J'S?"  '"  "*  construction  of  a  bridge  over  White  River 
•»  Chutcrton.  making  fills  and  taking  a  bad  curve  out 
of  the  Ime  at  that  point 

Len^om,  If*.— John  A.  Jones,  of  Lewiston.  has  been 
cooctd  to  make  the  sarrey  for  an  electric  railway  to  be 
ciemu  acted  from  Lewiston  to  Portland,  a  disUnce  of 
'JISLj**  miles.  Preliminary  surveys  are  to  be  com- 
wciBced  at  once. 

Beh^tre  S.  /.—It  u  .teted  that  the  Eatton-Wash- 
iaffton  St.  Rjr  Co.  will  a»k  the  Common  Council  for  a 
frandttte  10  build  its  linr  through  Belvidere.  from  the 
Oxford  Towiuhtp  line  to  the  Delaware  River. 

r^^TilS":  Y  •'—The  Morri.  A  Somerset  Electric 
iJL?  ^ff?  to  hare  recetred  permiMion  to  lay  raili  and 
Jg*«PoteiMid    ftrrag    wire*    along    the    county    roads 

-^*?*J?'i^'  y~^^^Jy^^  '*"  *J*e  Rochester,  Scotta- 
rule  ft  Caledonia  Ry,  Co.  are  lUted  to  have  completed 
the  preltnlttarT  work  to  Letchworth  Park  at  PorUge. 
They  hare  ako  completed  a  survey  from  Pavilion  to 
Warsaw.  It  is  understood  that  the  line  will  begin  at 
gocbetCT,  ntmring  thronch  private  right  of  way  to 
Seottsvfflc,  GUcdoDia,  Le  Roy  and  Pavilion,  from  which 
latter  plac«  braadici  will  be  ran  to  Warsaw,  Rock  Glen 
and  Pernr  and  Letchworth  Park  at  Glen  Iria.  Elliott 
Strathy«    Ou   Eogr. 

•Z)i<iit»r*  V  K.— It  i.  reported  that  P.  R.  Colgan.  of 
I>inikirk.  and  M.  V.  Rvan  have  been  awarded  the  con- 
tract by  the  Western  New  York  k  Pennsylvania  Trac- 
tion Co,  for  the  excavation  for  a  line  between  Little 
Vallev  am)  Salamanca,  a  distance  of  4  miles. 


Osu-tgo,  A'.  Y, — The  Oswego  Traction  Co.  is  reported 
to  have  been  granted  a  francnise  to  lay  double  tracks  in 
E,  4th  St. 

Homell,  N.  K.— The  Canandaigua  Southern  Electric  R. 
R.  Co.  is  stateti_  to  have  announced  that  plans  are  now 
under  consideration  for  extending  the  road  from  .\tlanta 
to  Wayland  and  thence  by  way  of  the  Pittsburg  &  Shaw- 
mut  line  to  Hornell.  so  that  the  cars  will  run  direct  from 
Canandaigua  through  to  Hornell.  In  order  to  carry  out 
this  plan  the  Pittsburg  &  Shawmut  road  will  be  electri- 
fied from  a  point  just  outside  of  Wayland,  to  Hornell, 
and  the  cars  of  the  Canandaigua  Southern  road  will  be 
run  from  Canandaigua  through  Naples,  Cohocton,  At- 
lanta and    Wayland   to    Hornell. 

Srw  York.  X.  Y. — See  "Power  Plant  Gas  and  Elec- 
tricity." 

Lancaster,  O. — The  Lo^n  &  Athens  Constr.  Co.  is  re- 
ported to  hive  made  application  to  the  State  Bd.  of  Pub. 
\\'ks.  for  a  lease  of  the  tow-path  of  the  canal  between 
Lancaster  and  Netsonvillej  a  distance  of  33  miles,  for  the 
construction  of  an  electric  railway.  The  proposed  road 
will  connect  Lancaster  and  Athens. 

Salem.  Ore. — The  City  Council  is  stated  to  have  grant- 
ed to  .\.  Welch  a  franchise  to  construct  a  system  of 
electric  railways  over  certain  streets  of  the  city,  travers- 
ing  the   city   from  north  to  south. 

Lancaster,  Pa. — It  is  reported  announced  that  the  Lan- 
caster. Oxford  &  Southern  Ry.  Co.  has  decided  to  con- 
vert its  line  from  steam  to  electricity.  It  is  said  that 
the  change  will  be  made  when  the  power  dam  at  Mc- 
Call's  Ferry  is  completed.      W.   M.   Franklin,  Pres. 

Hanover,  Pa. — The  Hanover  &  McSherrystown  St.  Ry. 
Co.j  R.  E.  Man  ley.  Gen.  Mgr.,  is  stated  to  have  filed 
notice  of  the  following*  extensions  of  route  from  North 
and  Church  Sts.,  Mcbhcrrystown,  to  Littlestown,  via  a 
bridge  over  Conewago  Creek,  and  on  Queen  St.,  Little- 
town,  to  the  northern  and  southern  boundaries  of  the 
town. 

RAILROADS. 

Kotcs  Arranged    .-ilphabetically    by    States. 

Locust  Bayou,  .-irk. —  The  Ouachita  \'alley  Ry.  Co.  is 
reported  to  nave  increased  its  capital  from  $25,000  to 
$100,000  to  extend  the  road  from  Locust  Bayou  to  a 
connection   with  the   Little   Rock   &  Southern   R.   R. 

Napa,  Cal. — Richard  Hotaling,  Pres.  of  the  Napa,  Lake- 
port  &  Richardson  Bay  R.  R.  Co.,  is  reported  to  have 
disposed  of  the  bonds  for  the  new  road  to  Eastern  peo- 
"'t.'  and  it  is_  said  that  within  3  months  contracts  will 
let.      The  right   of  way   has  been  acquired  and  all  sur- 


plc.:  and  it  is_  said  that  within  3  months  contracts  will 
be  let.  The  right  of  way  has  been  acquired  and  all  sur- 
veys finished.  The  marshes  and  creek  near  Santa  Ve- 
netia  and  a  tunnel  2,200  ft.  long  will  be  run  through 
Schuetzen  Park  hill.  A'  drawbridge  will  be  used  over 
Green  Brae  Creek  and  a  trestle,  over  a  mile  in  length, 
will   extend   from  the   Lyford  property  out  into  the  bay. 

Halms  Peak,  Colo. — The  Larimer  &  Routt  County  Ry. 
Co.  is  reported  incorporated,  with  a  capital  of  $1,000,000 
to  construct  a  railroad  in  both  Larimer  and  Routt  Coun- 
ties, to  extend  from  the  terminal  point  of  the  Larimer 
and  Hahn's  Peak  &  Pacific  Ry.,  which  is  on  the  state 
line  between  Colorado  and  Wyoming,  into  North  Park, 
terminating  near  the  mouth  of  Grizzly  Creek.  Directors, 
Isaac  Van  Horn,  Holderness,  N.  H.;  M.  T.  Dickinson, 
Brookline.  Mass.:  L.  W.  Thompson,  Woburn',  Mass.; 
George  M.   Colby,   Lawrence,   Mass.,    and   others. 

Atlanta,  Co.— The  Southern  Ry.  Co.  (W.  H.  Wells, 
Engr,  Constr.,  Washington,  D.  C.)  is  reported  to  have 
submitted  plans  and  specifications  to  contractors  for  bids 
for  constructing  the  proposed  additional  terminal  facilities 
at  Atlanta.  The  plans  include  a  7-story  freight  and  office 
building,  800x100  ft.,  of  fireproof  construction.  Bids  are 
to  be  submitted  about  Oct.  10. 

Chicago.  /;/.  — lacob  R.  Muhlick  &  Co.,  100  K.  Van 
Buren  St..  Chicago,  iiave  loo.ooo  en.  yds.  of  fine  wheeler 
and  grader  work  near  Chicago  Heights.  111.,  on  Chicago 
Southern  Ry.,  to  sublet.  Will  pay  from  18  to  JO  cts. 
per  yd. 

Buffalo,  N.  Y. — Engineers  are  reported  to  be  making  a 
survey  in  Schoharie  County  for  the  BuflFalo,  Rochester  & 
Eastern  R.  R.  (A.  D^  Robinson.  Secy),  which  was  re- 
cently incorporated,  with  a  capital  of  $3,500,000.  to  build 
a  4.track  line  across  the  state  between  Troy  and  BuflFalo. 

Neniburg.  N.  Y. — Mayor  Robinson  is  reported  to  be 
in  favor  of  the  abolishment  of  the  grade  crossing  of  the 
West  Shore  R.  R.  ((J.  H.  Hustis,  Gen.  Supt.,  Syracuse) 
m   the  South   end. 

Hamilton,  N.    Y. — F.   K.  Baxter,  of  Utica,  is  making  a 

Srelimmary  survey  for  an  extension  of  the  Utica  Southern 
.    R.   between   Hamilton  and   Norwich. 

Ashnille,  N.  C— The  Appalachian  Const.  Co..  re- 
cently chartered  here,'  will,  it  is  reported,  have  charge 
of  con5tructin([  the  railroad  from  Rutherfordton,  N.  C, 
where  connection  will  be  made  with  the  Seaboard  Air 
Line  to  Knoxville,  Tenn.,  where  the  proposed  road  will 
connect    with   the   Louisville    &    Nashville   R.    R. 

Uniontotvn.  Pa.— The  Pennsylvania  R.  R.  Co.  (Alex.  C. 
Shand,  Ch.  Engr.,  Philadelphia,  Pa.)  is  reported  to  have 
decided  to  expend  $100,000  in  Uninotown  for  a  new 
yard  and  enlarged  trackage  facilities,  and  $117,000  in 
'^'".'"'■J'"'  "**  "■"•'"  and  yards  to  handle  the  traflic 
of  the  Dunbar  Furnace  Co. 

I.ynchhurg,    l^a.—Tht    Bd    of    Aldermen    is    stated    to  n  ,-,>,•  .       =                „  „  .,    • 

have  concurred    in    the    ordinance   providing   for    a    fran-  Li"rott,  Mic/(,---Stratton  &  Baldwin,  Union  Trust  Bldg., 

chise    for    the    Southern    Ry.    (W.    H.    Wells     Engr     of  ^""^  "?<"■'">  •"  ''"ve  been  engaged  by  Park  Comr.  Breit- 

Constr..    Washington,    D,   C.)    for   its  cutoff  through' the  meyf .  t"   prepare   plans    for   the  public   bathhouse  to   be 

west   end  of  the   city.      The  ordinance  carries  with   it  the  "■«"1  ""    Belle   Isle,  at   a  cost  of  about   $35,000.  PI 

right  to   establish    a   passenger   station    2   miles    from   the  f^!  ^!^!!t?l?.tl?  ^.S^f^y  '," /•'""'  =  "'«<=''S,  and  bids 

present  Union  Station.  '"*  construction  will  be  asked  at  once. 

Hibbings.  Minn.— The  Library  Bd.  is  stated  to  have  re- 
jected as  being  too  high  all  bids  recently  received  for 
plumbing  and  heating  in  the  Carnegie  Library. 

Faribault.  Minn.— The  German  Evangelical  Synod,  at  a 
recent  meeting  in  St.  Paul,  it  is  stated,  decided  to  erect 
the    Lutheran    Hospital   in    this   city. 

Maryvillc,  Afo.— The  citizens  are  stated  to  have  voted 
to  issue  $35,000  bonds  for  erecting  an  infirmary  at  the 
County   Farm. 


PUBLIC    BUILDINGS. 

Notts  Arranged   Alphabetically    by    Stales. 

'Pine  Bluff,  Ark. — It  is  reported  that  A.  Brewster,  of 
Pine  Bluff,  has  secured  the  contract  to  erect  a  45-room 
hospital  at  i6th  Ave.  and  State  St.,  estimated  to  cost 
$15,000. 

Napa,  Cot. — The  erection  of  a  new  city  hall  is  reported 
under    consideration. 

*Inglewood,  Cat. — The  Consolidated  Plumbing  Co.  is 
reported  to  have  secured  the  contract  for  the  plumbing 
and  heating  system  to  be  installed  in  the  Inglewood 
Sanitarium   at    $8,758. 

Pueblo.  Colo. — It  is  stated  that  plans  and  specifications 
for  a  cottage  to  be  erected  at  the  Insane  .\sj_-lum  at 
Pueblo  have  been  submitted  to  the  State  Bd.  of  Charities 
for  approval,  and  it  is  reported  that  bids  for  the  con- 
struction will  be  received  until  Sept.  26.  The  cost  of  the 
building  is  to  be  about   $50,000. 

Norwich,  Coiiii.— The  following  are  reported  to  be  the 
bids  opened  at  Wa.shington,  D.  C,  Sept.  4,  for  making 
alterations  and  additions  to  the  building  for  the  marine 
corps  at  the  Thames  Naval  Station:  General  Contr. 
Co.,  of  New  Orleans,  $48,378;  J.  Franklin  Edgecomb,  of 
Groton,  $44,281;  Peck,  McWilliams  &  Co.,  of  Norwich, 
$37,750;  F.  M.  Ladd  Co.,  of  New  London,  $36,326;  Hor- 
ace G.  Watrous,  of  Groton,  $44,156;  H.  R.  Douglas,  of 
New  London,  $44,723;  Marquardt  Bros.,  of  Groton, 
$39,497;  Henry  H.  Morgan,  of  New  London,  $29,593; 
A.   N.  Carpenter,   of  Norwich,  $38,507. 

Washington,  D.  C. — Bids  will  be  received  at  the  office 
of  the  building  for  the  National  ^Iuseum.  Library  ot 
Congress,  until  Oct.  10  for  furnishing,  delivering  and 
erecting  in  place  complete  the  large  metal,  wood  and  plate 
glass  windows,  as  advertised  in  The  Engineering  Record. 

Kids  were  opened  on  Sept.  14  by  the  Bureau  of  Yards 
and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  stable, 
laundry  and  conservatory  for  Naval  Hospital  reservation, 
Washington,  and  the  following  3  contractors  bid  for  all 
3  buildings:  Jos.  S.  Reynolds,  1816  ist  St..  N.  W., 
$28,493;  Brennan  Constr.  Co.,  3056  K  St.,  $28,464; 
and  Columbia  Eng.  Co..  626  Colorado  RMg..  $30,300. 
Piper  &  Kenyon,  729  15th  St.,  N.  W.,  bid  for  conserva- 
tory only  $29,127,  and  Hitchings  &  Co.,  11 70  Bway., 
New  York.  N.  Y.,  bid  for  greenhouse  only,  $2,162. 

Pensacola,  Fla. — See  "Miscellaneous." 

Hamilton,  Ga. — The  citizens  have  voted  to  issue  $40,000 
bonds  to  erect  a  courthouse,  and  it  is  reported  tliat  bids 
for  the  construction  will  be  received  by  the  Co.  Comr3. 
about  Oct.  2. 

"Decatur,  III. — The  contract  to  erect  the  Post  Oflice 
complete  at  Decatur,  bids  for  which  were  received  Au%. 
20  by  Jas.  Knox  Taylor.  Superv.  .\rcht.,  Washington, 
D.  C,  has  been  awarded  to  V.  Tobst,  of  Peoria,  at  about 
$82,593. 

Chicago,  III. — C.  W.  Zimmerman,  State  Architect,  is 
stated  to  have  prepared  plans  for  the  armorv  for  the 
.Seventh  Regiment  Illinois  National  Guard,  to  be  erected 
at  33d  St.  and  Wentworth  Ave.  The  structure  to  be 
of  concrete,  steel  and  brick,  150x250  ft.,  and  cost  $300,- 
000. 

St.  Charles.  III. — Ernest  Woodyatt,  of  Chicago,  111.,  is 
reported  to  liave  been  engaged  to  prepare  iilans  for  the 
Carnegie  Library. 

Muncie.  In,l.—lt  is  reported  that  the  contract  will  soon 
be  let  for  erecting  city  hall  and  municipal  buildiiiK.  at  an 
estimated  cost   of  $100,000. 

Terre  Haute,  Ind.—Tht  Bd.  Co.  Comrs.,  it  is  reported, 
will  receive  bids  until  Oct.  30  for  erecting  a  county  jail, 
sheriff's  residence  and  installing  a  heating  plant.  Jerome 
W.   Denehie.  Co.  And. 

Laporte.  Ind. — It  is  reported  that  the  erection  of  a 
jail  has  been  estimated  at  $60,000. 

Eufaula.  Ind.  Ter.~The  Court  House  is  rei.orted  de- 
stroyed by  fire. 

Ft.  Dodge,  Ia.—\x  is  stated  that  a  site  has  lieen  do- 
nated in  Ft.  Dodge  and  $50,000  raised  with  which  the 
Sisters  of   Mercy,  of  Dubuque,  will  erect  a   hospital  here. 

Des  Moines,  /a.— Ilallett  &  Rawson,  615  Walnut  St., 
.are  reported  to  have  submitted  plans  for  the  Coliseum, 
providing  for  a  seating  capacity  of  10,000, 

'Liberty,  Kan.— J.  M.  Smith,  Archt.,  Hutchinson,  Kan., 
writes  that  the  contract  to  erect  the  court  house  (bids 
for  which  were  received  .Sept.  6)  has  been  awarded  to 
L.    II.    Sutton,  of  Liberal,  at  $15,500. 


Louisville, 
tricity." 

'Baltimore 
have    secure! 


Ky.—See    "Power    Plants,     Gas    and     Klec- 


Md. — E.    A.    Watters   &   Co.    are    stated    to 
the    contract    to    erect    the    public    cimfort 

station  at  Lombard  and  Center  Market  PI.,  at  $12,835. 

T   Ili'M  ."■'"   ^^  received   until  Sept.   27   at  the  office  of  L. 

L.  Williams,  Custodian,  U.  S.  Marine  Hospital,  for  renairs 

and    new  covering  for  the    roofs   of   the   3   ward   buildings 

and  connecting  galleries  of  this  station. 

Fall  Killer.  Mass. — It  is  reported  that  the  Mayor  has 
directed  the  Bd.  of  Health  to  proceed  with  the  erection 
of  the  contagious  disease  hospital,  plans  for  which  were 
drawn    several    months    ago. 


ans 
for 


/  .^w'"  T**^".""'  gf"*— The  Spokane  &  Inland  Ry  Co. 
(A.  M.  Lupfer,  Ch.  Engr.,  Spokane)  is  reported  to  have 
in  contemplation  the  extension  of  its  line  to  Walla  Walla 
in  the  near  future. 

Acapulco,  Mex.—The  Mexican  Dept.  of  Communica- 
tion. &  Pub.  Wks.  has  granted  to  the  Mexican  Pacific 
Co.  a  M-year  concession  to  construct  and  exploit  a  rail- 
road from  the  city  of  Acapulco  running  southeast  to 
northwest,    touching    at   a    point    called    Pie    dela    Cuetta 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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Jefferson  Barracks  Mo. — Bids  will  be  received  until 
Oct.  I  by  O.  W.  Bell,  Q.  M.,  U.  S.  A.,  for  furnishing 
and  installing  2  new  boilers  in  general  mess  hall  building 
at  this  post. 

Fremont,  Neb. — Bids  will  be  received  until  Sept.  30  by 

E.  N.  Morse,  Chmn.  Bd.  Pub.  Wks..  for  furnishing  ma- 
terial and  constructing  at  the  city  water  and  light  plant  a 
building  and  foundations  for  machinery  and  boilers;;  est. 
cost,  $21,488;  also  erecting  a  chimney;  est.  cost,  $5,500. 
Chas.  A.  Chapman,  Engr.,  Marquette  Bldg.,  Chicago,  111. 

^Somerville,    N.   J. — The    Bd.    of  Freeholders    is    stated 

to    have   awarded   the    contract    for  heating,    lighting    and 

plumbing  the  court  house  to  Wm.  H.  Fissel  &  Co.,  of 
New  York,  N.   Y.,   for  $11,900. 

Newark,  N.  J. — Bids  will  be  received  until  Oct.  1  by 
the  _  Bide.  Com.  Bd.  Chosen  Freeholders  (E.  C.  Eaton, 
Acting  Chmn.),  for  installation  of  new  boiler  and  alter- 
ation to  the  steam  and  hot  water  equipment  at  the  Essex 
Co.  Prison  building,  also  plunmbing  work  at  above 
building.     Hurd  &   Sutton,  Arcbts.,  Union  Bldg. 

*Trenton,  N.  J. — Connors  Bros.,  of  Lowell,  Mass.,  have 
secured  contract  for  extension  to  U.  S.  Post  Office  (bids 
opened  on  Aug.  27  at  the  office  of  the  Superv.  Archt., 
at  Washington.  D.  C),  for  $133,400. 

New  York.  N.  Y. — Bids  will  be  received  by  the  Park 
Bd.  (Moses  Herrman,  Pres.)  until  Sept.  26,  tor  furnish- 
ing materials  and  erecting  an  addition  to  the  Metropolitan 
Museum  of  Art.  to  be  known  as  the  library  wing  (addi- 
tion G),  located  in  Central  Park,  on  the  west  side  of 
5th  Ave.     McKim,  Mead  &  White,  Archts.,  150  5th  Ave. 

Plans  have  been  filed  for  alterations  and  additions  to 
be  made  to  the  St.  \'incent's  Hospital  at  12th  St.  and 
7th  Ave.,  to  cost  $75,000. 

Long  Island  City,  L.  I.,  N.  Y. — Bids  will  be  received 
until  Sept.  30  by  Jos.  Bermel,  Boro.  Fres.,  for  construct- 
ing a  public  comfort  station. 

Ft.  Slocum,  N.  Y. — E'ids  will  be  received  at  the  office 
of  the  Constructing  Q.  M.  until  Oct.  7  for  the  construc- 
tion, etc..  of  addition  to  post  hospital,  as  advertised  in 
The  Engineering  Record. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  the  Dept. 
Public  (Tharities  (Robt.  W.  Hebberd.  Comr.),  N.  Y. 
City,  until  Sept.  30,  for  furnishing  material,  erecting 
Coney  Island  Hosnital.  Boro.  Brooklyn.  Security  re- 
quired, $120,000.  Helmle  &  Huberty,  Archts.,  190  Mon- 
tague St.,  Boro.  Brooklyn. 

Albion,  N.  Y. — Bids  will  be  received  by  Jane  L.  Arm- 
strong, Pres.  Bd.  Mgrs.,  Western  House  of  Refuge  for 
Women,  at  Albion,  until  Oct.  i,  for  construction,  etc., 
of  a  cottage  at  Albion,  as  advertised  in  The  Engineering 
Record. 

Buffalo,  N.  Y. — The  Council  is  reported  to  be  con- 
sidering the  installing  of  a  new  hot  water  heating  system 
in  ?3ngine  House  No.  3  and  Hook  and  Ladder  House 
No.    3,   on    Spring   St. 

The  Buffalo  Forge  Co.,  Bway.  and  Tousey  St.,  is 
stated  to  have  submitted  a  bid  to  the  Bd.  of  Superv.  for 
a  ventilating  annaratus  in  the  65th  Regt.  Armory,  at 
$10,970    (bids   opened    Sept.    10). 

Bids  were  opened  Sept.  10  by  the  Bd.  of  Superv.  for 
erectir"  an  addition  to  the  county  jail  as  follows:  J,  Geo. 
Schaaf.  547  E.  Utica  St.,  $14,500,  and  the  Buffalo  General 
.Bldg.  Co..  Mosell  and  Urban  Sts.,  $36,145.  Bids  on 
parts  of  the  work  were  also  received,  the  lowest  for 
masonry  beinp  Metz  Bros.,  334  Landon  St.,  $20,884;  cut 
stone,  A.  P.  Kehr,  $8,285;  masonry  (county  to  furnish 
stone),  J.  J,  Churchyard,  649  Clinton  St.,  $11,373,  and 
carpentry,  $4,376. 

The  following  are  the  bids  opened  on  Sept.  16  at  the 
office  of  the  Superv.  Archt.,  Washington  D.  C,  for  the 
construction  (except  elevators)  of  the  U.  S.  Marine  Hos- 
pital at  Buffalo:  Henrv  Shenk,  Erie,  Pa.,  $147,340;  H. 
Probst.  New  York,  N.  Y.,  $149,700;  Morris  &  Summers, 
Buffalo,  $137,900,  and  Chas.  McCaul,  Philadelphia,  Pa., 
$152,324- 

Rochester,  N.  Y. — Bids  will  be  received  until  Sept.  25 
by  the  Bd.  Contract  and  Supply,  (F.  X.  Pifer,  Qk.).  for 
alterations  and  additions  to  the  old  N.  Y.  State  Armory, 
Monroe_  and  Clinton  Ave.  S.,  to  convert,  same  into  a 
convention  hall  for  this  city.  Approortation,  $40,000.  J. 
Foster  Warner,  Archt.,    1036   Granite  Bldg. 

Troy,  N.  Y. — Bids  will  be  received  until  Sept.  25  by 
Hiiam  W.  Gordinier,  Compt..  for  $74,719  public  build- 
ing bonds ;    also   $56,230   public   improvement   bonds. 

Genez'a,  AT.  Y. — It  is  reported  that  all  bids  received 
Sept.  5  by  L.  P.  Haviland.  Chmn.  Bldg.  Comn.,  State 
Agricultural  Experiment  Station,  Geneva,  for  erecting  3 
staff  residences  and  2  cottages  for  the  laborers  at  thr.  . 
said  station  have  been  rejected  as  being  too  high.  Appro- 
priation. $22,500. 

The  plans  of  A.  C.  Nash  and  Duncan  Canvass,  of  .Vew 
York.  \,  Y.,  are  reported  to  have  been  accepted  for  the 
City    Hall. 

Lumberton,  N.  C. — Bids  will  be  received  until  Oct.  7 
by.  the  Bd.  Co.  Comrs.  (J.  W.  Carter,  Chmn.,  Maxton) 
for  $50,000  courthouse  bonds. 

*Grand  Forks,  N.  D. — Dinnie  Bros.,  of  Grand  Forks, 
are  reported  to  have  secured  the  contract  to  erect  the 
south  side  fire  hall,  at  $11,115. 

Dayton,  O. — A  site  is  stated  to  have  been  purchased  on 
Sears'  St.  for  the  erection  of  a  station  house  to  cost  $200,- 
000. 

Ashland,  O.—Ser  "Water." 

Massillon,  O. — Bids  will  be  received  until  Oct.  7  by 
Dr,  Henry  C.  Eyman,  Secy.  Massillon  State  Hospital 
for  furnishing  and  installing  furnaces  or  mechanica/ 
stokers  for  4  Heine  boilers,  150  h.  p.  each,  in  batteries 
of  two  for  above  hospital. 

Youngstotvn,  O. — It  is  reported  that  bids  will  be  re- 
ceived until  Oct.  15  by  the  Co.  Aud,  for  constructing 
a  4-story  granite  court-house,  237  x  136  ft.  Estimated 
cost.  $1,000,000.  Owsley  &  Boucherle,  archts.,  Wick 
Bank   Bldg. 

Harrisburg,  Pa. — The  Armorv  Bd.  at  Harrlsburg  is  re- 
ported to  have  approved  plans  for  armories  to  be  erected, 
one  in  Pine  Grove  for  Company  F,  4th  Regt.,  and  one  in 
Grove  City  for  Company  M,  16th  Regt.  An  armory  is  to 
be  erectecl  in  Reading  ("^or  Companies  A  and  I.  4th  Regt., 
and  an  armory  for  4  companies  of  the  12th  Regt.  is  to  be 
erected  in  Williamsport  if  the  citv  will  donate  a  site. 

•The   Bd.    of   Pub.   Grounds  &  Bldgs.,  it   19  stated,   has 


signed  a  contract  with  the  York  Eng.  Co.,  of  York,  lo 
extend  the  steam  heating  system  of  the  Capitol  Bldg.  to 
the  museum  and  conservatory. 

Ft.  Ethan  Allen,  F(.— Bids  will  be  received  by  Lieut 
M.  G.  Holliday,  Q.  M.,  U.  S,.  A.,  until  Sept.  28  for  the 
construction,  plumbing,  wiring  and  fixtures  for  electric 
lighting,  of  I  brick  double  set  civilians'  quarters  at  this 
post. 

Richmond,  Va. — It  is  reported  that  contracts  will  soon 
be  awarded  for  the  erection  of  a  public  bath  at  Broad  and 
1 8th  Sts.,  at  a  cost  of  about  $20,000. 

Milwaukee,  Wis. — Alvin  P.  Kletzsch,  Pres.  Auditorium 
Bd.,  writes  that  new  bids  will  be  received  by  the  Bd. 
until  Oct.  21,  for  erecting  the  auditorium,  which  is  to 
cost  about  $475,000.  Ferry  &  Clas.,  419  Bway.,  are  the 
archts. 

*Theo.  C.  Froemming  and  Wm.  Gutnecht  are  stated  to 
have  secured  the  contract  for  excavating,  leveling  and 
grading  the  site  for  the  Auditorium,  at  $4,800.  and  J.  E. 
Hathawa>^  &  Co.,  Canal  St.  and  First  Ave.,  the  contract 
for  the  piling  work,  at  28  cts.  per  lin.  ft.  for  6o-ft.  piles, 
25.5  cts.  for  55  ft.,  25  cts.  for  50  ft.  and  22  cts.  for  45 
it. ;  total.  $2!, 000. 

Oconto,  Wis. — The  Oconto  County  Court  House  is  re- 
ported partially  destroyed  by  fire. 

*Chippewa  Falls,  Wis. — Otto  Neitge,  of  Mankato,  Minn., 
is  stated  to  have  secured  the  contract  to  erect  3  cottages 
at  Wisconsin  Home  for  Feeble  Minded  at  Chippewa  Falls, 
at  $96,600.     Ferry  &  Clas.  of  Milwaukee,  are  the  archts. 

Montreal.  Que. — It  is  reported  that  bids  will  be  re- 
ceived until  Sept.  24,  by  Fred  Gelinas,  Secy.  Dept.  of 
Pub.  Wks.._  Ottawa.  Ont.,  or  C.  Desjardins,  Clk.  of 
Works,  pos't-office,  Montreal,  for  constructing  an  addi- 
tion to  the  post-office  at  Montreal. 


BUSINESS     BUILDINGS. 

Notes   Arranged    Alphabeiically    by    States. 

Mobile.  Ala.—The  Louisville  &  Nashville  R.  R.  (J.  E. 
Willoughby,  Engr.  of  Constr.,  Knoxville,  Tenn.),  it  is 
stated,  is  havincr  nlans  prepared  for  a  $150,000  passenger 
station   which    they   propose   erecting   in   Mobile. 

^Portland,  Ark. — Pugh  Blythe,  of  Monticello,  is  re- 
ported to  have  secured  the  contract  to  erect  a  $23,000 
building  here. 

San  Diego,  Cal. — The  erection  of  a  $60,000  building 
for  the  Salvation  Army  is  reported  under  consideration. 

San  Francisco,  Cal. — The  S.  and  H.  Lachman  estate  is 
stated  to  have  applied  for  a  permit  to  erect  a  2-story 
brick  warehouse  on  Brannan  and  4th  Sts.,  at  a  cost  of 
$174,000. 

San  Die^o,  Cal. — Tt  is  stated  that  A.  G.  Gassen  will 
erect  a  business  building  at  a  cost  of  $60,000,  to  be  occu- 
pied by  the  Chadbourne  Furniture  Co. 

Napa,  Cal. — See  "Railroads." 

*Los  Angeles,  Cal. — B.  V.  Collins,  of  Los  Angeles,  has 
secured  the  contract  to  supply  marble  and  tile  for  the 
Main  St.  Co.'s  building  on  6th  and  Main  Sts..  for 
$55,250.  Parkinson  &  Bergstrom,  Archts.  The  same 
contractor  has  been  awarded  contract  for  marble  work 
for  the  Wright  &  Callender  Bldg.,  at  4th  and  Hill  Sts., 
for  $r8,6oo.     J.   C.   Austin,   Archt..   Pacific   Electric   Bldg. 

John  P.  Kremple.  415  Henne  Bldg.,  is  reported  to  have 
completed  plans  for  a  3-story  and  basement  brick  store 
and  rooming  house  to  be  erected  on  E.  7th  and  Wall 
Sts.,    for   Adolph    Nabel. 

Denver,  Colo. — Fallis  &  Stein.  Colorado  Bldg..  are 
stated  to  have  completed  plans  .  for  an  addition  to  the 
Oxford  Hotel.^  to  cost  $10,000. 

*A  n'n'mit  is  stated  to  have  been  issued  for  a  63x83- 
ft.  brick  building  at  ifith  and  Wynkoop  Sts.  for  the 
Union  Pacific  Ry.  Co.  R.  L.  Huntley,  Ch.  Engr.,  Omaha, 
Neb.,  to  cost  $23,000. 

*Waferburv.  Conn. — The  New  York,  New  Haven  & 
Hartford  R.  R.  Co.  (Edw.  Gagel,  Ch.  Engr.,  New  Haven) 
is  reported  to  have  awarded  the  contract  for  erecting  the 
depot  here  to  Horton  &  Hemingway,  6;^^  Atlantic  Ave., 
Boston.     The  structure  is  to  cost  $200,000. 

Wilmington,  Del. — It  is  stated  that  Harry  Bothmann 
has  under  consideration  the  erection  of  a  6-story  hotel  in 
Wilmington,  to  cost  about  $250,000. 

A  company  in  which  Dudley  McAdow,  of  Stair  &  Havi- 
land, of  New  York.  N.  Y..^  is  interested,  is  reported  to 
have  secured  a  site  on  which  it  is  proposed  erecting  a 
theatre  to  cost  about  $150,000. 

Jacksonville.  Fla. — The  Florida  Life  Insurance  Co.,  it 
reported,  is  planning  to  erect  a  5-story  business  building 
to  cost   $100,000. 

Atlanta,   Ga — See   "Railroads." 

Macon.  Ga. — A  company  is  reported  being  formed  for 
the  purnose  of  erecting'  a  5-story  office  and  bank  build- 
ing.     W.    C,    Stevens   is   reported   interested. 

Boise.  Idaho. — It  is  reported  that  Leo.  J.  Falk  is  Secy, 
of  a  company  which  intends  erecting  a  $30,000  hotel  and 
theatre   here. 

*Moline,  III. — The  Leonard  Martin  Constr.  Co.  is  re- 
ported to  have  secured  the  contract  to  erect  a  6-story 
r^in forced-concrete  building  for  Deere  &  Co.,  to  cost 
about  $50,000. 

Chicago,  III. — The  erection  of  a  14-story  hotel  at  La 
Salle  and  Madison  St.  is  reported  contemplated,  at  a  cost 
of  about  $300,000.  Jas.  W.  Stevens  is  reported  inter- 
ested. 

It  is  stated  that  the  Saml.  Cupples  Woodenware  Co. 
and  the  Saml.  Cupples  Envelope  Co.  will  erect  a  6-story 
Tooxi25-ft.  building  at  Illinois  and  St.  Clair  Sts.  S,  N. 
Crowen,    Archt..   85    Dearborn   St. 

An  8-story  brick  and  terra-cotta  fireproof  building,  T25X 
140  ft.,  is  to  be  erected,  according  to  reports,  on  Mlcfii- 
ean  Boule.  and  T3th  St..  to  take  the  place  of  the  present 
New  Southern   Hotel.      The  cost  is  to  be  about   $200,000. 

Terre  Haute,  Ind. — Arthur  Foltz.  of  Indianapolis,  it 
stated,  has  been  engaged  to  prepare  plans  for  the  Y.  W. 
C.   A.    Bldg. 

Indianapolis,  Ind. — It  is  reported  that  bids  will  be  re- 
ceived by  Hiram  Brown,  Chmn.  Bldg.  Com.,  until  Oct. 
10.  for  erecting  the  Y.  M.  C.  A.  building  on  N.  Penn- 
sylvania  St.  D:  A.  Bohlen  &  Son,  Archts.,   Majestic  Bldg. 


Waterloo,  7a.— Woods  Bros.,  it  is  stated,  will  erect  a 
7-story  reinforced-concrete  store  building,  70x130  ft.,  and 
bids  will  bd  received  about  Jan.  i. 

*Perry,  la. — John  Olcson  is  reported  to  have  secured 
the  contract  to  erect  a  2-story  brick  building  for  John 
Dignan,  to  cost  about  $15,000, 

Davenport,  la. — The  Elks  Bldg.  Co.  is  stated  <o  be 
having  plans  prepared  by  Hanssen  &  Harft,  Schmidt 
Bldg.,  for  a  2-story  club  building. 

'* Davenport  la. — The  Davenport  Locomotive  Wks.  Co. 
it  is  stated,  nas  awarded  the  contract  to  erect  a  brick 
addition,  100x200  ft.,  to  its  plant  to  the  Tri-City  Constr. 
Co.,  Masonic  Temple,  at  about  $25,000. 

^Riverside,  Md.— The  Baltimore  &  Ohio  R.  R.  Co.  is 
stated  to  have  awarded  the  contract  to  erect  the  Y.  M. 
C.  A.  Bldg.  at  Riverside  to  J.  J.  Walsh  &  Sons,  of  Balti- 
more, at  about  $33,000.  The  building  is  to  be  2  stories, 
of  brick  with  stone   trimmings,   36x100    ft. 

^Baltimore,  Md. — Thos.  L.  Jones  &  Sons,  410  W.  Sara- 
toga Ave.,  are  reported  to  have  the  contract  to  erect  a 
4-story  building  at  109  N.  Howard  St.  for  F.  H.  Hack, 
to  be  of  steel  construction,   55x90   ft. 

Fall  River,  Mass. — The  Lodge  of  Elks,  it  is  reported, 
has  secured  a  site  and  will  erect  a  $25,000  building.  Jas. 
H,  Hoar,  Chmn.,  Bldg.  Com. 

Battle  Creek,  Mich.— The  Elks  are  reported  to  be  plan- 
ning  the  erection  of  a  temple,  at  a  cost  of  about  $50,000. 

Iron  River,  Mich. — It  is  stated  that  Jos.  Gibbs  &  Sons 
of  Garden,  have  accepted  plans  for  a  store  building  to  be 
erected  in  Iron  River  at  a  cost,  including  site,  of  about 
$30,000. 

*Minneapolis.  Minn. — Pike  &  Cook.  416  S.  5th  St.,  it 
is  stated,  have  the  contract  to  erect  a  4-story  fireproof 
building,  132x157.  ft.,  for  John  W.  Thomas  &  Co..  at 
8th   and   Nicollet  Ave. 

Winona,  K»n«.— The  First  Natl.  Bank  Directors,  it  is 
stated,  have  secured  a  site  at  4th  and  Center  Sts.,  on 
which  it  is  proposed  erecting  a  bank  building  to  cost 
$75,000. 

Duluth.  Minn.— The  erection  of  a  6-5tory  office  build- 
ing for  John  Christie  (bids  for  which  were  received  .-Vug. 
24)  has  been  postponed  indefinitely,  probablv  until  spring. 
E  K.  Coe.  Con.  Engr.,  141 1  E.  3d  St.;  W.  T.  Bray,  of 
Duluth,    Archt. 

Hattiesburg.  Miss.— It  is  stated  that  about  $25,000  has 
been  raised  with  which  it  is  proposed  erecting  a  4-story 
Y.   M.   C.   A.   Bldg. 

Kansas  City  Aio.—lt  is  stated  that  plans  are  being 
prepared  for  "an  office  building  to  be  erected  at  nth  and 
Walnut  Sts.    for  Ely   Meyer   and  S.   C.   Simon. 

Buffalo.  N.  K.~The  Delivery  Co.  (A.  L  Loomis,  Pr^s.), 
it  is  stated,  has  secured  a  site  on  Elm  and  Genessee  Sts., 
on  which  it  is  proposed  erecting  a  2-story  brick  building, 
to   cost   about   $10. 000. 

It  is  stated  that  the  estate  of  John  Greiner  is  contem- 
plating the  erection  of  a  3-storv  building,  250x50  ft.,  on 
Main  and.  Chippewa  Sts.  Fred.  Greiner,  138  Bnsbam 
Bldg..   may  be  able  to  give  further   information. 

New  York,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  6-story  brick  and  stone 
stores  and  tenement  at  278  Henry  St.,  for  Aronowitz. 
Segman  &  Bernadik,  cost  $48,000.  Oscar  Lowinson. 
Archt.;  7-story  brick  and  stone  stable  at  3rd  and  Goerck 
Sts.  for  Jos.  Goldfine,  cost  $63,000.  Shampan  &  Sham- 
pan.  Archts.;  2-story  brick  bakery  at  Duncomb  Ave. 
and  Elizabeth  St..  for  estate  of  Louis  Fleischmann,  cost 
$50,000,  Adolph  Mertin,  Archt. 

Sloan  N.  K.— The  Delaware  Lackawanna  &  Western 
R  R  (J.  E  Snell.  Supt.  Bldgs.  and  Docks,  Hoboken, 
N  J.),  is  reported  to  be  considering  the  erection  of  a 
Y.    M.  .C.   A.   Bldg.   here,  to  cost  about  $20,000. 

Kensal,  N.  D.— Nearly  all  the  business  section  of 
Kensal.  is  reported  to  have  been  destroyed  by  fire 
Sept.    13. 

*Ashtabula.  O. — C.  F.  Grain,  of  Ashtabula,  is  stated 
to  have  secured  the  '-ont'-act  to  erect  the  club  house  for 
the  Elks,  the  cost  to  be  about  $30,000. 

Cincinnati  O.— Local  press  reports  state  that  bids  will 
be  received  "by  Harry  Hake,  Archts.,  Union  Trust  Bldg., 
until  Sept.  24,  for  erecting  a  15-story,  93x94-ft.,  fireproof, 
steel,  granite  and  pressed  brick  office  building  at  7th  and 
Vine  Sts.     Probable  cost,  $250,000. 

Manayunk.  Pa.— It  is  stated  that  a  permit  has  been 
granted  to  Wm.  Steele  &  Sons  Co..  of  Philadelphia,  to 
erect  a  2-storv  factory  at  Walnut  Lane  and  Station  St., 
at  a  cost  of  $35,000. 

*Lebanon.  Po.— Terrv  Greiner.  Genera!  Contractor,  is 
stated  to  have  sub-let  the  contract  for  the  beating  in  the 
Union  House  Hotel  to  Geo.  W.  Schreiber,  of  Lebanon. 
About  48  radiators  will  be  required. 

*Brisfol.  Pa. — Ernest  Lawrence,  of  Bristol,  it  is  stated, 
has  secured  the  contract  to  erect  a  i-story  building  for  the 
Trust  &  Savings  Bank,  at  $11,386. 

Wilbesbarre,  Pa. — Chas.  Knapp.  of  Baltimore,  Md.  and 
others  are  reported  to  have  had  plans  prepared  tor  a 
theatre  which  it  is  proposed  erecting  in  Wilkesbarre,  at 
a  cost  of  about  $200,000-. 

Pittsburg,  Pa. — It  is  reported  that  thework  of  con- 
structi^  the  steel  frame  office  building  for  the  Henr^ 
W.  Oliver  estate,  at  Smithfield  St.  and  Oliver  Ave.,  is 
to  be  started  soon.  D.  H.  Burnbam  &  Co.,  9  Jackson 
Koule.,  Chicago.  III.,  are  taking  bids  on  the  structure, 
which   is  to   be   25   stories  high  and  cost   $2,500,000. 

Pittsburg,  Pa. — A  permit  has  been  issued  to  Walter 
Werner  to  erect  a  2-story  brick  storeroom  and  office 
building  at  Hoghland  Ave.  and  Baum  St.,  to  cost  $50,- 
000 ;  and  J.  A.  Williams,  a  6-story  brick  warehouse  on 
Chatham    St.,    to  cost  $40,000. 

Nashville,   Tenn. — H.   H.   Ewing  &  J.    B.    Fletcher,   the 
Arcade,    Nashville,   it   is  stated,   have  prepared    plans   for  . 
the  stone  and  brick  warehouse  to  be  erected  on  Harrison 
St.    for    the    Wholesale    Merchants   Warehouse    Co.,    at    a 
cost   of  about   $100,000. 

Jos.  Lightman  is  reported  to  be  having  plans  prepared 
for  three  warehouses  which  be  intends  erecting  at  a  total 
cost  of  about  $80,000. 

*Robstown,  Neuces  County,  Tex. — Howard  J.  Ross,  of- 
Washington,   la.,   is    stated   to  have   secured   the  contract 


*Items  marked  thus  give  the  names  of  parties  azvarded  contracts. 
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building   at   RofaMown    for 
Oat.  H.  PwU. 

BMmm0mt,  T*jr. — nc  crvctioa  of  a  labor  temolc  bere 
10  erat  aboat  $to.ooo.  is  reported  under  coosioeration. 
T.  C.  Jcnninca  may  be  able  to  give  further  information, 

'C^rmcmmm,  Tex. — W.  H.  Brilheart.  of  .\bilcne,  is  re- 
poytid  10  have  secured  ibe  contract  to  make  improve* 
marts  m  tbc  Odd  Fellows  Home  for  Widows  and  Orph- 
*■<>  te  coat  $44,500, 

'Cffrnt  Ckritti,  r<x.— Hocfion  Broa,,  of  New  York. 
}f .  Y..  h  ia  suted.  hare  secured  tbe  contract  to  erect  a 
4-aMf7  baak  and  oficc  building  for  tbe  Citv  Natl,  Bank 
of  Corpoa  Chtiati,  to  coat  about  $so,ooo. 

I.ya<Maf)c;  Fa. — Sec  "Railroads." 

SfMe.  Was*.— C  Alfred  Breitung,  Walker  BIdg..  is 
rcfjwud  to  be  prcfiaring  -lans  for  a  i-story  market 
WMiac  to  be  erected  at  Westlake  .\ve.  and  Stewart  St. 
Cor  a  cempanr,  of  which  W.  W.  Sisco  and  J.  R.  Bold 
an  diiectwv  Tbe  cost  of  the  building  is  to  be  about 
>5o>ooo. 

USwmkt*,  ifii. — A  committee,  of  which  Pres.  W.  M. 
Post  is  a  member,  has  been  appointed  to  arrange  for 
^has  for  the  Y.  U.  C  A.  BIdg.  which  is  to  be  erected 
tm  tW  site  sooth  of  tbe  present  building.  The  cost  is 
to  be  about  $350,000. 

'lyamtetka,  M'ii. — Tbe  contract  for  the  interior  work 
of  Rcatharcn.  the  sanitarium,  club  and  hotel  near  Wau- 
heaba  is  staled  to  have  been  awarded  Sept.  10  to  tbe 
Foster  Constr.  Co. 


CHURCHES  AND   DWELLINGS. 

S'oitj  Arramftd   Alphabtiically   t>>    Stalls. 

*ilobiU,  Ala. — Jas.  A.  Lewis  is  stated  to  have  awarded 
to  tbe  Jett  Bros.  Constr.  Co.,  of  Mobile,  the  contract 
to  erect  an  apartment  Louse,  estimated  to  cost  $300,000. 

Sacrmmento,   Col. — C.   T.   Spadin».    it    is   reported,  con-   , 
templates  erecting  an  apartment  house  here  to  cost  about 
$50,000. 

Atlanta.  Co. — It  is  reported  that  the  St.  John's  M.  E. 
Church  congregation  is  preparing  to  erect  an  edifice  esti. 
mated   to  cost  $15,000. 

St.  CharUt,  III. — Tumbull  ft  Jones,  of  Elgin,  it  is 
stated,  bare  been  engaged  by  tbe  BIdg.  Com.  of  the 
Methodist  Episcopal  Church  to  prepare  plans  for  an  edifice. 

Rcckford,  III. — It  is  stated  that  an  edifice  costing 
about  $ao,ooo,  is  to  be  erected  in  the  Southeast  end  for 
tbe  BMaibera  of  the  Salem  South  Park   Lutheran  Church. 

EUtharl,   InJ.—Stt   "New    Industrial    Plants." 

low  City.  la. — The  lowest  bid  opened  Aug.  29  b^  Bd. 
Regcnu  Sute  University  of  Iowa  for  erecting  a  residence 
for  tbe  president  is  suted  to  have  been  submitted  by  B. 
A.  Wicfcbam,  of  Iowa  City,  at  $20,000. 

'Lexirngton.   Kj. — Frank   Corbin,   of   Lexington,    is    re- 

rcd  to  have  secured  tbe  contract  to  erect  the  Uill  St. 
E.  Church  at  $75,000. 

'Haverhill,  Mass. — Jere  Parker  is  reported  to  have  se- 
cured the  contract  for  erecting  an  edifice  for  the  Ad- 
ventist  Christian  Church,  for  about  $10,000. 

Datmlh,  Mian. — Geo.  Munsey  is  reported  to  have  filed 
plans  for  a  jstory  brick  and  stone  a|>artment  house  to 
DC  erected  at  15th  Ave.  E.  and  Superior  St.,  at  a  cost 
of  $15,000. 

Kaatat  City,  Uo. — Plana  have  been  filed  for  a  frame 
dwelHac  to  be  erected  at  3319  Garfield  Ave.,  to  cost 
$aa.ooa.  F.  J.  Kirfcer,  owner;  and  for  a  stone  dwelling 
to  be  erected  at  36th  and  Harrison  Sts.,  to  cost  $25,000. 
J.   H.   White,  owner. 

Fonaiafton,  Uo. — Chas.  F.  Mann,  of  St.  Louis,  is  re- 
ported to  be  preparing  plans  for  a  $20,000  church,  to  be 
erected   here. 

Stm  York.  S.  Y. — Plans  have  been  filed  for  the  erection 
of  tbe  following  buildings:  ;.story  brick  and  stone  tene- 
ment at  18.1  Thompson  St.  for  D.  O.  Mills:  cost,  $55,000; 
J.  M.  Robinson,  Archt. :  two  sstory  brick  tenements  at 
139th  St.  and  Willis  Ave.  for  John  M.  Link;  cost,  $6o.ooo; 
Harry  T.  Howell.  Archt. ;  4-story  brick  tenement  at  Morris 
Park  Ave.  and  Hancock  St.  for  Felix  Farago;  cost,  $20,- 
000;  Goldner  ft  Goldberg,  Arcbts. 

Charlotte,  K.  C. — It  is  reported  that  plans  have  been 
completed  for  an  edifice  to  he  erected  for  the  Baptist 
Church  at  a  cost  of  about  $25,000. 

Grand  Forks.  N.  D. — It  is  stated  that  a  Roman  Catholic 
Church  is  to  be  erected  here,  replacing  edifice  deatroyed 
by  fire,  cost  to  be  about  $100,000.     Rev.   E.  J.  Conaty, 

CiaciiMtati,  O. — Mrs.  Louis  Hummel,  it  is  stated,  will 
erect  a  residence  on  Harrison  Ave..  Westwood,  to  cost 
$15,000.  Werner  ft  Adkins,  77  Mitchell  BIdg.,  are  the 
arcMs. 

CUttl^td,  O. — It  is  reported  that  plans  have  been  pre- 
pared by  A.  F.  laoowitz,  176  Euclid  Ave.,  (or  an  apart- 
ment boose,  to  De  erected  at  a  cost  of  $28,000,  for  S. 
liewmsn. 

It  b  stated  that  tbe  members  of  the  Euclid 
Ave.  Baptist  Church  are  contemplating  the  erec- 
tkn  of  a  new  edifice  to  be  16  stories  nigh,  institu- 
tional in  character,  to  contain  gymaaaium,  lecture  rooms, 
mums  for  dobs  sad  societies,  etc.  Rev.  Charles  A. 
Eaton,   pastor. 

Delfhot,  O. — It  is  staled  that  bids  will  be  received 
by  D.  J.  Breese,  Cbmn.  Cldg.  Comrs.,  of  the  Presby- 
terian concrcsatioo,  box  iss,  until  Oct.  1,  for  erect- 
iac  a  cboreb  sccording  to  plans  by  Archt.  F.  E.  Walker, 
T^edo,  O. 

Pttttbnrg,  Pa. — A  permit  has  been  issued  for  a  brick 

edifice    to   be    erected    by   the    members  of   the  Warren 

M.    E.    CInirch    at    Center    Arc   and   Soho    St.,  to    cost 
$33,000. 

'Philadelphia,  Pa. — Tbe  contract  for  erecting  an  edifice 
(or  the  congregation  of  St.  Veronica's  Catholic  Church, 
at  6di  and  Venaaco  Sts..  is  reported  to  have  been  award- 
ed to  Joha  McShain.  Tbe  building  will  be  1  story,  64X 
ISO  ft.,  asMi  eon  $$0,500. 


'Johatoa  City,  Teaa. — The  North  American  BIdg.  Co., 
of  Chattanooga,  is  stated  to  have  secured  the  contract  for 
erecting  the  Methodist  Episcopal  Church  South,  at  $24,- 
000. 

Jacksoat-ille.  Ttx.—C.  H.  Page.  Jr.,  of  Austin,  is  re- 
ported to  be  the  archt.  for  an  edifice  to  be  erected  for 
the  members  of  the  Methodist  Church,  at  a  cost  of 
about  $20,000. 

SCHOOLS. 

Xolts  .irraagid   Alfhabelically    by   States. 

Osceola  Ark. — Bids  will  be  received  until  Oct.  15  by 
L.  .\.  Morris,  Secy.  Bd.  School  Dirs.,  for  erecting  a 
school;  also,  same  time  and  place,  for  $2^,000  school 
bonds.     L.  M.  Weathers  Co.,  Arcbts.,  Memphis,  Tenn. 

New  Havea,  Conn. — Mrs.  Jas.  B.  Oliver,  of  Pittsburg, 
Pa.,  is  reported  to  have  given  to  the  Sheffield  Scientific 
School  of  Yale  Univ.  $150,000,  with  which  it  is  pro- 
posed erecting  a  recitation  or  lecture  hall  as  a  memorial 
to  Danl.  Leet  Oliver,  Mrs.  Oliver's  son.  Chas.  Coolidge, 
of  New  York,  N.  Y.,  is  the  archt.,  and  the  building  is  to 
be  of  Indiana  limestone,  wholly  fireproof. 

'Stafford  Spriags,  Conn.— Lord  &  Burnham,  of  New 
York,  N.  Y.,  are  reported  to  have  secured  the  contract 
to  erect  the  green  bouses  at  the  Connecticut  Agricul- 
tural College  at  a  cost  of  $20,000. 

'Ft.  Wayne,  lad. — The  contract  for  preparing  plana  for 
the  festival  hall  and  armory  at  Concordia  College  is  stated 
to  have  been  awarded  to  J.   F.  Wing. 

Lafayette,  lad. — The  Bd.  of  Trus.  of  Purdue  Univ.,  it 
stated,  has  approved  the  plans  for  the  experiment  station 
building  whicn  is  to  be  erected  at  the  Univ.  with  the 
$100,000  recently  appropriated  by  the  Legislature, 

'ityracase,  lad. — The  School  Bd.  is  reported  to  have 
awarded  to  Everlee  &  Wallace,  of  Plymouth,  Ind.,  the 
contract  to  erect  the  school  and  town  hall  at  $27,500, 
and  the  contract  for  ventilating  and  heating  same  to 
the  Bryce  Htg.   &  Ventilating  Co.,  of  Toledo,  O. 

'Oelwein,  la. — The  contract  for  the  plumbing  in  the 
Central  School  is  reported  to  have  been  awarded  to  the 
Scott  Co.,  of  Oelwein,  at  $2,513. 

'Burlington,  la. — The  Stewart  &  Hayden  Co.,  310  N. 
Main  St.,  is  stated  to  have  received  the  contract  for  the 
plumbing  and  heating  of  the  Washington  School. 

'Ackley,  la. — Wm.  Flesna,  of  Ackley,  is  stated  to  have 
secured  tne  contract  to  erect  a  school,  at  $11,997. 

'Chapman,  Kan. — E.  S.  McCormick,  of  Abilene,  County 
Supt.  of  Pub.  Instruction,  writes  that  the  contract  for 
erecting  addition  to  County  High  School  at  Chapman, 
(bids  opened  Sept.  15),  has  been  awarded  to  Vick  Bros, 
&  Brooks,  of  Junction  City,  for  $9,350. 

'Cumberland.  Md. — The  contract  to  erect  a  high  school 
at  Green  and  Lee  Sts.  is  reported  to  have  been  awarded 
to  Olin  Gerlach,  of  Frostburg,  at  about  $30,000. 

Sutton,  Mass. — Bids  will  be  received  until  Sept.  26  by 
Jas.  W.  Stockwell,  Chmn.  BIdg.  Com.,  and  Cutting,  Carle- 
ton  Sc  Cutting,  Archts.,  Worcester,  for  erecting  a  4.room 
school  in  Sutton  Center. 

New  Bedford,  Mass. — The  City  Council  is  reported  to 
have  decided  to  procure  bids  for  erecting  the  high  school, 
according  to  plans  prepared  by  Samuel  C.  Hunt,  76 
Pleasant   St.      C.   S.  Ashley,   Mayor. 

'Rochester,  Mian.- — M.  Heffron,  of  Rochester,  is  stated 
to  have  secured  the  contract  to;  erect  an  addition  to  the 
Academy  of  Our  Lady  of  Lourdes,  which  is  to  cost  about 
$64,000, 

Raveana,  N.  Y. — It  is  stated  that  new  bids  are  to  be 
received  for  erecting  the  school  for  which  there  is  an 
apnropriation  of  $16,000.  Bids  for  this  building  were 
received  July  31.  but  were  above  the  appropriation. 

Flashing,  L.  I.,  N.  Y. — Bids  will  be  received  until 
Sept.  30  by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  N.  Y. 
City,  for  installing  ventilating  and  heating  apparatus  for 
additions  to  School  41,  Boro.  Manhattan;  also  installing 
ventilating  and  heating^  and  electric  generating  apparatus 
and  electric  elevator  in  the  Parental  School,  Plusbing, 
Boro.  Queens. 

Fargo,  N.  D. — Plans  are  stated  to  have  been  completed 
for  a  Normal  School  to  be  erected  in   Fargo. 

'Crary,  N.  D.—lt  is  sUted  that  E.  C.  Richmond,  of 
Grand  Forks,  has  secured  the  contract  to  erect  a  brick 
school  at  $10,645. 

Esmond,  N.  D. — It  is  stated  that  bids  will  be  re- 
ceived by  W,  Quennell,  dist,  elk.,  until  Sept.  30,  for 
erecting  a  brick  school.  Thori,  Alban  and  Fisher,  arcbts., 
408   Chamber  of  Commerce   BIdg.,   St.   Paul,   Minn. 

Ml.  Healthy,  O. — Bids  will  be  received  until  Oct.  10 
(readvertisement)  by  Wm.  Fischvogt,  Clk.  Bd.  Educ, 
SMcial  School  Dist.  No.  13.  Springfield  Township.  Mt. 
Healthy,  R.  F.  D.  No.  4,  for  furnishing  material  and 
erecting  a  school  on  Vanzant  Rd..  near  Hamilton  Pike; 
also  same  time  and  place,  for  erecting  a  school  in  Stulls' 
subdivision;  bids  on  labor  and  material  must  be  submitted 
separately.  Martin  Fisher,  Archt.,  2156  Central  Ave., 
Cmcinnati. 

Ciaciaaali,  O. — Bids  will  be  received  until  Sept.  30  by 
the  BIdg.  Com,,  (Dr.  J.  M.  Withron,  Chmn).,  Bd.  Educ, 
as  a  whole  or  separately,  (or  the  different  branches  of 
work  necessary  to  complete  the  flush  closet  system  in 
the  Hyde  Park  School,  corner  Edwards  and  Observatory 
Aves. 

Allegheny,  Pa. — It  is  stated  that  plans  have  been  author- 
ized prepared  for  a  school  to  be  erected  in  the  loth  Ward, 
at  a  cost  of  about  $120,000. 

Braddock,  Pa. — It  is  sUted  that  Archt.  J.  L.  Peo. 
pies,  Pittsburg,  has  completed  plans  and  will  receive 
bids  until  Sept.  25,  for  a  3-story  school  for  the  school 
commissioners,    Braddock.      Probable   cost,    $75,000. 

Soath  Sharoa,  Pa. — Bids  will  be  received  until  Sept. 
28    by   A.    R.    Maxwell,    Secy.    Bd.    Dirs.    South    Sharon 


School  Dist.,  ■;i9  Emerson  Ave.  for  installing  a  venti- 
lating and  heating  plant  in  the  High  School,  to  be  erect- 
ed   here.      W.    G.    Eckels,    .\rcht..    New    Castle. 

•The  Bd.  of  Public  .\ftairs  is  reported  to  have  awarded 
contract  for  the  new  waterworks  pumping  engine  to  the 
Canton  Hughes  Pump  Co.  for  $7,97.S;  and  for  the  two 
boilers    to    the    D.     Connelly    Boiler    Co..    Cleveland,    for 

Bids  will  be  received  until  Sept.  28  by  A.  R.  Maxwell, 
Secy  School  Bd.,  519  Emerson  .\ve.,  for  erecting  the 
High  School.  Fruit  and  Haywood  Sts,  W.  G.  Eckles, 
Archt.,  New   Castle. 

Highmore,  S.  Dak. — It  is  stated  that  bids  will  be 
received  by  the  Regents  of  Educ.  at  Brookings,  until 
Sept  26,  for  the  erection  of  barn,  granary  and  corn 
cribs  on   the   State  Experimental   Farm,   Highmore. 

Teague  Tex. — The  School  Bd.,  it  is  staed,  has  ac- 
cepted the  plans  of  C.  H.  Page,  Jr„  of  Austin,  which 
have  been  submitted  for  a  brick  school,  to  be  erected  at  a 

cost   of    $20,000, 

Nixoa,  Tex. — The  citizens  are  stated  to  have  voted  in 
favor  of  issuing  $i  0,000  bonds  to  erect  a  brick  school, 

Kenosha,  Wis. — The  Bd.  of  Educ.  is  stated  to  be  con- 
templating the  erection  of  a  grade  echool  at  a  cost  of 
$50,000. 

'Superior,  Mis. — It  is  stated  that  the  contract  to  erect 
a  school  has  been  awarded  to  Dan  Egan,  at  about  $50,000. 

Milwaukee,  Wis. — A  permit  has  been  granted  to  the  St. 
Boniface  congregation  to  erect  a  2-story  brick  and  stone 
school  on  I2th  and  Clarke  Sts.,  to  cost  about  $21,000. 

Manitowoc,  Wis. — Bids  will  be  received  until  Sept. 
25  by  Herbert  L.  Markham,  Clk.  Joint  School  Dist.  No. 
I,  for  furnishing  material  and  erecting  a  6-room  addi- 
tion to  the  Luling  School  in  the  6th  Ward.  C.  H. 
'Tegen,   Archt. 

Selkirk,  Man. — It  is  reported  that  the  School  Bd.  has 
decided    to   erect   a   school   at   a    cost   of    $11,000. 

NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings." 
Ashdown,  Ark.— Set  "Power  Plants,  Gas   and   Electric- 
ity." 

Los  Angeles,  Cal. — Specifications  are  on  file  at  the  office 
of  The  Engineering  Record,  114  Liberty  St.,  New  York. 
N,  Y,,  for  the  necessary  machinery  for  the  equipment  of 
a  Portland  cement  plant  of  a  daily  capacity  of  1,000  bbls. 
of  manufactured  cement,  consisting  of  3  rotary  kilns, 
crushers,  pulverizers,  dryers,  conveyors,  elevators,  car 
pulleys  and  shafting,  silex  mill  linings  and  flint  pebbles, 
etc.,  bids  for  which  will  be  received  at  the  office  of  the 
Bd,  of  Pub.  Wks.  until  Oct.  7.  Horace  B,  f  erris.  Secy.. 
W.  R.  Ormsby,  Acting  Purchasing  Agent. 

Pensacola,  Fla. — See  "Miscellaneous." 

Streator,  III. — A.  Brandes,  of  Chicago,  is  reported  to 
have  decided  to  construct  a  cold  storage  and  ice  plant 
in  Streator,  to  cost  about  $75,000. 

Chicago,  III.— The  Johnson  &  Jennings  Co.  are  reported 
to  have  secured  a  site  on  37th  and  Morgan  Sts.,  on 
which  it  is  proposed  erecting  a  factory  and  warehouse, 
to   cost  about   $100,000. 

Evansville  Ind. — It  is  stated  that  the  Peerless  Seat 
&  Tank  Co.  has  authorized  Harris  &  Shopbell,  I2.-1  W. 
4th  St.,  to  prepare  plans  for  a  3-story,  soxioo-ft.  brick 
addition  to   the  plant. 

Elkhart,  Ind. — The  Sterling  Hudson  Whip  Co.,  it  is 
reported,  has  ordered  plans  prepared  for  a  ^  factory  and 
a  number  of  tenements  to  be  erected  in  this  city.  The 
factory  is  to  be  3  stories,  60x300    ft. 

Des  Moines.  la.— I.  C.  Wisegates,  of  Streator,  III.,  it  is 
stated,  is  interested  in  a  company  which  proposes  erect- 
ing a  glass  factory  here.     Capital,  $J5,ooo. 

Danbury,  la. — Godfrey  Durst  is  reported  to  be  con- 
templating the  installing  of  a  concrete  wheel  house  at 
his  mill. 

Sioux  City,  la. — It  is  reported  that  Frank  Kouchcr, 
of  St.  Joseph,  Mo.,  has  the  contract  to  erect  an  elevator 
and  reinforced  concrete  warehouse  for  the  Sioux  City 
Seed  &  Nursery   Co. 

Wiley,  Kan.— The  Holly  Sugar  Co.  is  stated  to  have 
increased  its  capital  stock  from  $1,500,000  to  $5,500,000 
for  the   purpose  of  erecting  a   sugar  factory  here. 

'Baltimore,  Md. — The  Engineering-Contracting  Co.,  it 
is  stated,  has  secured  the  contract  to  erect  a  storage  and 
bottling  plant  for  the  Jos.  Schlitz  Brewing  Co,  on  Eutaw 
St.,   to  be  2  stories  high,    124x140  ft.,  and  cost  $40,000. 

'PittsHeld,  Mass. — The  contract  to  erect  the  annealing 
building  for  the  Stanley  Electric  Co.,  is  reported  to 
have  been  awarded  to  Beckwith  &  Pike,  of  Pittsfield. 
The  building  is  to  be  of  brick,  steel  construction,  2 
stories  high,    120x120    ft.    and   cost  about   $30,000. 

Campbell,  Mo. — See  "Power  Plants,  Gas  and  Elec- 
tricity. 

Springfield,  Mo. — The  Pabst  Brewing  Co.,  of  Milwau- 
kee, Wis.,  it  is  stated,  will  erect  a  plant  here,  consisting 
of  a  cold  storaf^e  plant,  ice  plant  and  offices  and  stables. 
W.  C.   Farmer  is  the  company's  local  agent, 

Hazen,  Nev. — The  Western  Ore  Purchasing  Co.,  it  is 
stated,  intends  rebuilding  its  plant  in  Hazen  instead 
of  Reno,  where  the  plant  was  destroyed  by  fire. 

•High  Bridge,  N.  /.—Doyle  &  Co.,  of  Philadelphia, 
Pa.,  are  reported  to  have  been  awarded  the  contract  to 
erect  a  plant  for  the  Taylor  Iron  &  Steel  Co,  at  High 
Bridge.  The  plant  will  consist  of  3  brick  and  concrete 
buildings,  a  machine  shop  126x112  ft.,  a  fitting  shop 
iisxioo  ft.,  with  a  wing  28x100  ft.  and  a  foundry  50x365 
ft.,    with    a   wing   50x60    ft. 

'Camden,  N.  J.—VJe  are  informed  that  the  General 
Fireproofing  Co.,  of  Youngstown,  O.,  has  been  awarded 
the  contract  to  furnish  and  erect  pin-connected  girder 
frames  and  cold  twisted  lug  bars  as  reinforcement  for 
the  2  new  reinforced-concrete  buildings  for  the  Victor 
Talking  Machine  Co.,  at  Camden,  N.  J.  One  structure 
is  a  6-story  factory  building,  132x90  ft.,  and  the  other  a 
power  house,  i  story  and  basement,  173x70  ft.  The  con- 
tract includes  the  furnishing  and  the  erecting  in  forms 
ready    for    concreting.      The    general    contractor    is    J.    S. 


'Items  marked  thus  give  the  aomtt  of  parlies  awarded  coatractt. 
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Rogers  &  Co.,  of  Stanwick,  N.  T. ;  Ballinger  &  Perrott 
of  Philadelphia,  Pa.,  are  the  arcftts.;  and  Jay  H.  Whit- 
hara,   of   Philadelphia,    Pa.,   the  engineer. 

Buffalo,  N.  y. — According  to  reports,  the  Marshall  Mill- 
'"8  Co.,  of  Boston,  Mass.,  has  secured  a  site  on  Military 
Road  on  which  it  intends  erecting  a  3-story,  340x8s-ft. 
noui-  and  feed  mill,  to  cost  $50,000. 

Martins  Ferry,  O.—The  La  Belle  Box  Co.,  in  which 
H.  F.  Mcllrath  is  reported  interested,  it  is  stated,  in- 
tends erecting  a  box  factory  here. 

Portland  Ore.— It  is  stated  that  plans  have  been  pre- 
pared by  MacNaughton,  Raymond  &  Lawrence  for  a  plant 
for  the  Columbia  Steel  Co.  in  West  St.  John.  The  plant 
IS  to  consist  of  s  buildings  and  is  to  cost  about  $75,000. 

.  Philadelphia.  Pa.— Harrison  C.  Rea.  1815  Francis  St.. 
IS  stated  to  have  been  granted  a  permit  to  erect  a  $100,- 
000  factory  for  the  Theobald  &  Oppenheimer  Co.,  at  4th 
and    Cambria    Sts.      The   building    is    to   be   of   brick   and 

fvl^'  .=  c.  "-^^  u'^*"'  "68x112  ft.  Chas.  Balderston,  411 
Walnut   St..  IS  the  archt. 

Superior.  (^Fw— The  Soo  Line  (Thos.  Green,  Ch.  Engr. 
-Minneapolis,  Minn.),  it  is  stated,  proposes  erecting  a 
grain  elevator  in  this  city  to  have  several  million  bushels 

C3p3CIty . 

.  Edmonton  Alta.— The  Railway  Paint  Co.,  it  is  stated, 
i-li"  ."i""*^  "'^  erection  of  a  paint  factory  here,  to  cost 
abont   $100,000. 

^^'^a"!""'  0««.— John  Hayman  is  reported  to  have  se- 
shops  <^°"t"ct  to  erect  a  $50,000  addition  to  the  car 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notes   .4rranged    Alphabetically    by    States. 

i,  ^,f/^H '1'  '^"'— The  Garbage  Com.  of  the  Bd.  of  Health 
IS  stated  to  have  recommended  to  City  Council  the  pur- 
chase  of  an   incinerator. 

the^Cn™''"^  '''r  ■'•~T''f  '"T"'  •''''  °P«"^<'  °n  Sept.  1 1  by 
I„  V°mmon  Council  for  the  removal  of  ashes  and  garb- 
age IS  stated  to  have  been  submitted  by  Peter  A.  Poluso 

lor  $9,500.  ' 

Orange  N.  /.—The  Orange  and  West  Orange  Boards 
fi.h-  !f'  ^''l  ■"^"■■'"=<1  to  be  considering  plans  for  estab- 
nriv^T  >  ^'''/''^•Sf  K ''T^f'Z-  Whether  a  municipal  or  a 
private  plant  will  he  built  has  not  yet  been  decided  upon 

,nTiCr""""''^'2T'^T^  I'^-tJ^  P"''-  Service  is  reported 
to  have  awarded  to  L.  P.  Hazen  &  Co.,  Reading  Road 
, .  c?'^'^'"''^  -^"^-t  "'?  contract  for  the  erection  of  the 
Tan     I-  """"P'^S    Station,    for    $40,500,    to    be    completed 

.A/<-,.,/.;„X  r«.».— The  U.  S.  Constr.  &  Utilization  Co., 
,r,  .^°<^''?^5ter,  N.  Y.,  is  reported  to  have  made  an  offe^ 
to  the  city  to  construct  a  crematory. 

MISCELLANEOUS. 

Notes   Arranged    Alphabetically    by    States. 

Bradley,  Ark.—W.  H.  Baker,  Secy.  Long  Prairie  Levee 
Bd.,  writes  that  all  bids  opened  on  Sept.  ir  for  the 
construction  and  raising  of  levee  from  Buncom  Springs 
to  Louisiana  and  Arkansas  line,  about  450,000  yds.,  have 
been  rejected.  No  date  yet  set  for  the  receiving  of  new 
bids. 

Ft.  Logan  H.  Roots,  Ark. — Bids  will  be  received  by 
the  Quartermaster  until  Oct.  17  for  constructing  a  2-pipe 
concrete  road  culvert,  as  advertised  in  The  Engineering 
Record. 

Stamford,  Conn. — The  followiujg  are  the  bids  received 
Sept.  2  by  Maj.  Harry  Taylor,  Corps  Engrs.,  U.  S.  A., 
New  London,  for  dredging  in  Stamford  Harbor  (esti- 
mated auantities,  187,500  cu.  yds  dredging,  1,000  cu. 
yds.  rock  removal) :  Maritime  Dredging  Co.,  23  cts.  and 
$10,  respectively;  Atlantic  Dredging  Co.,  27.7  cts.  and 
$8.80,  respectively. 

Washington,  D.  C. — We  are  informed  that  the  follow- 
ing was  the  only  bid  received  Sept.  7  by  the  Bureau  of 
Yards  &  Docks,  Navy  Dept.,  Washington,  for  dredging  • 
at  the  Navy  Yard,  Washington,  as  per  specification  1556: 
John  Miller,  702  nth  St.,  N.  W.,  3^  cts.  per  cu.  yd. 
for  dredged  material  removed  and  disposal  of;  $8  per 
hour   for  logging:   work  to  be  completed   in  4  months. 

Washington,  D.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Washington,  D.  C. — Kids  will  he  received  by  Maj.  M. 
Gray  Zalinski,  Q.  M.,  U.  S.  A.,  until  Oct.  19  for  fur- 
nishing 12,000  trunk  lockers  as  advertised  in  The  En- 
gineering  Record. 


to  the  Navy  Dept.  at  Washington,  D.  C,  for  an  expendi- 
ture of  about  $5,000,000  in  improvements  at  the  local 
yard,  to  include  the  construction  of  a  stone  graving  dock, 
to  cost  $1,600,000:  a  breakwater,  to  cost  about  $1,000,000. 
a  sea  wall,  $700,000;  a  coal  plant,  $250,000;  dredging, 
$50,000:  machinery  for  central  power  house,  $35,000;  ma- 
chine shop  for  steam  engineering,  $115,000;  plumbing 
shop  for  construction  and  repair,  $70,000;  sawmill  for 
construction  and  repair,  $50,000;  rigging  loft  for  con- 
struction_  and  repair,  $15,000;  boat  shop  for  construction 
and  repair,  $55,000;  shop  and  office  building  for  yards  and 
docks,  $100,000:  timber  storage  shed,  $10,000;  shed  for 
storage  of  combustible  materials.  $50,000;  yard  dispensary 
and  operating  room,  $25,000;  roads  and  walks,  $35,000,  and 
ra.iroad  track  and  equipment,  $15,000. 

Evanston,  III. — The  Drainage  Bd.,  of  Chicago,  on 
Sept.  II,  directed  the  engineering  department  to  begin 
active  work  excavating  the  Evanston  auxiliary  channel, 
which   is  designed  to  drain   the  north  shore  suburbs. 

Great  Lakes,  North  Chicago.  III. — The  only  bid  received 
and  opened  at  the  Bureau  of  Navigation,  Navy  Dept.. 
Washington,  D.  C,  on  Sept.  17,  for  furnishing  material 
and  grading  at  the  naval  training  station.  Great  Lakes, 
North  Chicago,  was  submitted  by  the  Edwards  Bros. 
Dredging  Co.,  Sault  Ste.  Marie,  Mich.,  at  81  cts.  per  cu. 
yd.,  same  for  all  excavating  or  filing  necessary.  This 
bid  is  reported  to  have  been  rejected. 

South  Bend,  Ind. — The  Bd.  Co.  Comrs.  will  receive 
bids  until  Sept.  30  for  the  construction  of  reinforced 
concrete    culverts.     John   W.    Harbon,    Co.   Aud. 

i^rawfordsville,  Ind. — The  Comrs.  of  Montgomery  Co. 
are  said  to  have  in  contemplation  the  construction  of 
the  Pickering  ditch,    in   Franklin   Township. 

Onawa,  la. — Bids  will  be  received  until  Oct.  i  by  Bd. 
Superv.  at  Onawa  for  the  excavation  of  the  McCandlass 
Ditch,  280.681  cu.  yds.,  as  advertised  in  The  Engineer- 
ing  Record.      C.    E.    Blanchard.  Co.   Aud. 

Sioux  City.  la. — The  Otis  Elevator  Co.,  of  New  York, 
N.  Y.,  submitted  a  bid  recently  to  the  Superv.  Archt., 
Washington,  D.  _  C,  for  installing  an  elevator  in  the 
Post   Office  at    Sioux   City,    at    $5,200. 

Rockwell  City,  la. — It  is  reported  that  bids  will  be  re- 
ceived until  Sept.  24  by  B.  E.  Stonebarker,  Co.  Aud.,  for 
constructing  an  open  ditch  and  tile  drain  in  Dist.  No.  2, 
requiring  800  ft.  open  drain  and  5,560  ft.  tile  work. 

Clinton.  la. — The  Meridocia  Drainage  and  Levee  Dist. 
is  reported  to  have  made  arrangements  to  double  the 
pumping  capacity  in  the  levee  section  of  the  district,  at  a 
cost  of  about  $30,000. 

Muscatine,  la. — Bids  will  be  received  until  Oct.  8  by 
.\.  S.  Lawrence,  Co.  Aud.,  for  the  excavation  of  ditches 
in  Drainage  Dist.  No.  3,  in  all  about  62,870  cu.  yds.  of 
earth  excav.,  and  the  furnishing  in  place  outlet  pipes 
masonry  and  gates  at  cross  levee. 

Louisville,  Ky. — Bids  will  be  received  by  Capt.  H. 
Burgess,  Corps.  Engrs.,  U.  S.  A.,  until  Oct.  21,  for  2 
steel  barges:  also  same  date  for  2  dump  scows,  both  pro- 
posals   advertised   in   The    Engineering   Record. 

New  Orleans,  La. — Bids  for  erecting  a  75-ft.  iron  flag- 
staff at  Ft.  Jackson  La.,  will  be  received  by  Capt.  Arthur 
Cranston,  Q.  M.,  U.  S.  A.,  New  Orleans,  until  Oct.  7. 

Local  press  reports  stated  that  bids  will  be  received 
at  the  office  of  the  Bd.  of  State  Engrs.,  Room  402, 
Cotton  Exchange  Bldg.,  New  Orleans,  until  Sept.  24, 
for  the  construction  of  the  following  levee  work:  Con- 
tents approximate  only:  Arkansas  Line  to  Ashtabula 
Plantation  Levee,  East  Carroll  Parish,  155,000  cu.  yds.; 
.\shtabula  Plantation  to  Pilcher's  Landing  Levee,  East 
Carroll  Parish,  145,000  cu.  yds.;  Lauderdale  Levee,  St. 
James  Parish,  70,000  cu.  yds. ;  St.  Louis  Levee,  St. 
James  Parish,  50,000  cu.  yds.;  Bohemia  Levee,  Plaque- 
mines Parish,  42,000  cu.  yds.;  Point  Pleasant  Levee, 
Plaquemines  Parish,  40,000  cu.  yds.  and  9,000  lin.  ft. 
revetment;  Nestor  Canal  Levee,  Plaquemines  Parish, 
Mississippi  River,  15,000  cu.  yds.;  Dixie  Levee,  Caddo 
Parish,  42,000  cu.  yds.;  Wilson's  to  Smith's  Levee, 
Rapides   Parish,   60,000   cu.    yds. 

Osterville,  Mass. — Frank  W.  Hodgdon,  Ch.  Engr.,  Har- 
bor &  Land  Comrs.,  Boston,  writes  that  the  contract  to 
widen  west  Bay  cut  at  Osterville,  town  of  Barnstable 
(bids  received  Sept.  6),  has  been  awarded  to  J.  H.  Gir- 
rich.   247  Atlantic   Ave..   Boston,   at  $9,510. 

'Medford,  Mass. — The  detail  bid  of  Rowe  &  Perini 
Constr.  Co..  of  Melrose,  the  successful  bidder  for  the 
grading,  surfacing  and  other  work  at  the  Middlesex  Fells 
Parkway  extension  at  Medford  (bids  opened  Sept.  3  by 
the  Metropolitan  Park  Comn.  at  Boston)  is  as  follows: 
30,000  cu.  yds.  earth  grading,  40  cts.;  3,500  cu.  yds.  rock 
excav.,  $1.30:  3,000  cu.  yds.  rock  excav.,  $1.90:  1,250  lin. 
ft.  lo-in.  vit.  pipe.,  45  cts.;  r,ooo  lin.  ft.  12-in.  vit.  pipe, 
60  cts..  400  lin.  ft.  15-in.  vit.  pipe,  $1.25;  175  lin.  ft. 
i8-in.  vit.  pipe,  $1.60;  400  lin.  ft.  24-in.  vit.  pipe,  $2; 
2,000  lin.    ft.    6-in.    pipe   underdrain,   30   cts.;   45   concrete 


Fairport,   O, — The  following  are  the   bids  opened  on  Sept.  10  by  Lieut.  Col.  C.  McD.    Townsend,    Corps  Engrs.,    U. 

S.  A.,   Cleveland,  for  extension  of  west   breakwater    at    Fairport    harbor,  O.:    (o)  Great    Lakes  Dredge  &  Dock    Co., 

Chicago,   111.;    (i)    Sea  Coast  Constr.   Co.,  New  York,  N.  Y..  (c)  Hunkin  Bros.  Constr.   Co.,  Cleveland;    (d)    Knobloch 
&  Shelton,  Erie,   Pa.;   ie)  Graves  &  Stephens,  Cleveland. 

Pier  Head.  abode 

140  M  ft.   hemlock  timber $50.00  $55-00  $53-75  $55.00  $60.00 

1.2  M   ft.   white  oak  timber 85.00  70.00  60. oo  75-00  loo.oo 

12  M   ft.   hardwood   timber 50.00  60.00  53-75  55-00  75-00 

14,000  lbs.  screw  bolts  and  washers .06  .08  .05  .065  .06 

11,000  lbs.  lag  screws  and  washers .10  .10  .05  .085  .06 

7,000  lbs.  tie  rods  and  washers .06  .05  .05  .075  .05 

750  lbs.  sleeve   bolts   and   washers ,10  .10  .05  ,105  .07 

7,500  lbs.  drift   bolts    .05  .06  .05  .05  .05 

1,200  lbs.  corner    straps    .10  .05  .05  .18  .10 

200  lbs.  spikes    .06  ■  .04  .05  .05  .05 

250  cu.  yds.  concrete  blocks   15.00  14.00  20.00  15.00  12.00 

600  cu.  yds.  concrete  in  mass 12.00  11.00  18.50  10.10  10.00 

3,500  tons  quarry  run    stone 1.80  1.50  2.05  2.50  1.80 

500  lbs.  4-in.  wrought  iron  pipe  and  mall  fittings..  .25  .04  .15  .15  .20 
Rubble  Mound  Breakwater. 

65,000  tons  quarry    run    stone 1,80  1.50  2.12  r.98  1.80 

15,000  tons  large  placed  stone 2.50  1.50  2.59  1.98  2.J0 

Total    $182,519         $147,037  $210,324  $188,535  $175,727 


Washington  Barracks,  D.  C. — Bids  will  be  received  until 
Sept.  30  by  Mai.  E.  Eveleth  Winslow,  Corps.  Engrs., 
U.  S.  A.,  Washington  Barracks,  for  construction  of  an 
experimental  field  searchlight  outfit. 

Pensacola,  Fla. — Lieut.  Commander  Carter,  in  charge  of 
yards  and  docks  at  Pensacola,  has   sent   recommendations 


catch  basins  and  manholes,  ea.,  $30;  250  sq.  yds.  cobble 
stone  gutters,  75  cts.;  325  lin.  ft.  straight  edgestone,  $1; 
450  lin.  ft.  curved  edgestone,  $1,50;  4,500  cu.  yds.  loam 
surfacing,  30  cts.;  4,000  cu.  yds.  loam,  to  be  funrished, 
$1:  8,000  sq.  yds.  gravel  roadway  surfacing,  45  cts.; 
10,500  sq.  yds.  broken  stone,  roadway  surfacing,  30  cts.; 
3,000    sq.    yds.    walk    surfacing,    30    cts.;    one    reinforced 


con.  culvert,  6x4x64  ft.   10  in..  $900;  one  reinforced  con. 
culvert,  4x4x137  ft.  9  in.,  $2,200;  totals,  $44,230. 

'Marshall,  Mich — John  Broombaugh,  of  Elkhart,  Ind., 
is  reported  to  have  secured  the  contract  for  building  the 
Nottawa   Drain,    for   $26,000. 

Ortonville,  Minn. — It  is  stated  that  bids  will  be  re- 
ceived by  A.  L.  Bolsta,  Co.  Aud.,  Sept.  24,  for  con- 
structing ditch  No.    7.      Estimated  cost  $5,109. 

Whedton,  Minn. — It  is  stated  that  bids  will  be  re- 
ceived by  N.  F.  Schroeder,  Co.  Aud.,  until  Sept.  30, 
for   constructing   ditch    No.    i.      Estimated   cost,    $11,376. 

'St.  Paul.  Minn.— The  State  Drainage  Bd.  (Geo.  Ralph, 
Engr.)  is  reported  to  have  awarded  contracts  to  Aspin 
Bros.,  at  the  following  bid:  At  14  cts.  a  cu.  yd,  for 
ditch  47,  Marshall  County,  and  ts'A  cts.  for  ditches  48,  49 

The  Drainage  E'd.  has  signed  a  oetition  to  the  district 
court  of  Aitkin  County  for  authority  to  construct  a  ditch 
in  that  county  to  be  known  as  ditcli  No.  58,  and  a  peti- 
tion to  the  court  of  Koochiching  County  for  authority  to 
construct  ditches  59  and  60  in  that  county. 

Geo.  Ralph,  Engr.  for  the  Bd.,  it  is  stated,  has  been 
instructed  to  go  to  Le  Sueur  County  to  investigate  a  peti- 
tion from  residents  of  that  part  of  the  State  for  improve- 
ment of  the  water  course  of  Straight  River. 

'Billings  Mon(.— Lyndes  &  Lockhard,  of  Forsyth,  are 
stated  to  have  secured  the  contract  to  construct  the  San- 
ders co-operative  ditch,  which  is  to  be  16  miles  in  length. 

Asbury  Park,  N.  J. — Bids  will  be  received  until  Oct.  9 
by  the  Public  Grounds  Comn.  (W.  P.  Sherman,  Sec),  for 
the  building  of  jetties  to  protect  and  build  up  the  beach 
at  .Asbury  Park. 

Buffalo,  N.  K.— The  following  are  the  bids  received 
Sept.  5  for  constructing  a  pile  pier  at  Jersey  St.:  Geo. 
Parks  &  Sons,  217  15th  St.,  $8,853  including  stone  fil^- 
ing,  $7,351  if  stone  filling  is  omitted;  A.  F.  Chapman  <Se 
Co.,  822  Prudential  Bldg.,  $13,700  including  stone  filling. 

New  York,  N.  K.— Bids  will  be  received  by  the  Park 
Bd.  (Moses  Herrman,  Pres.)  until  Sept.  26  for  furnishing 
and  delivering  10,000  lin.  ft.  two-pipe  iron  fence  (No.  i, 
1907)  for  parks,  Boro.  of  Bronx. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  J.  A.  Ben- 
sal,  Comr.  of  Docks,  N.  Y.  City,  until  Sept.  27  for  fur- 
nishing material  and  building  extension  to  pier  bet.  51st 
St.  and  5 2d  St.,  Boro.  Brooklyn,  as  per  contract  No. 
1,092. 

Syracuse,    N.    Y. — The    only    bid    received   and    opened 
recently  by  the   Superv.   Archt.,   Washington,    D.   C,    for 
installing  elevator  in  the  U.   S.   Post  Office  at  Syracuse, 
was  submitted  by    the  Otis  Elevator  Co.,    of    New   York  ^ 
city,  for  $7,980. 

Schenectady,  N.  K.— The  Bd.  of  Estimate  and  Appor- 
tionment, on  Sept.  6,  passed  a  resolution  authorizing 
Corporation  Counsel  Yates  to  bring  the  matter  of  recon- 
structing the  Villa  Road  culvert  before  the  Pub.  Service 
Comn.  at  Albany,  the  expense  to  be  borne  by  the  N- 
Y.  Central  R.  R.  Co.;  probable  cost  $35,000  to  $50,000. 

Albany  N.  K.— Bids  will  be  received  by  F.  C.  Stevens, 
Supt.  State  Bd.  of  Pub.  Wks.  until  Oct.  17  for  improv- 
ing New  York  State  Canal,  Contract  20  Erie  Canal,  Sect. 
2,  by  dredging  channel  in  Mohawk  River  and  other  work 
between  Rexford  Flats  and  Cranes  Village,  as  advertised 
in  The  Engineering  Record.  length  of  contract,  18:5 
miles. 

Troy,  N.   Y. — See  "Public  Buildings." 

Cleveland,  O. — The  following  are  the  bids  opened  on 
Sept.  10  by  Lieut.  Col.  C.  McD.  Townsend,  Corps.  Engrs. 
U.  S.  A.,  for  extension  of  the  east  breakwater  at  Cleve- 
land harbor — (a)  75,000  tons  large  placed  stones,  per  ton; 

(b)  750,000  tons  quarry  run  stone,  per  ton;  (c)  total: 
Graves  &   Stephens,  Cleveland,    O.    (a)    $1.75,    (b)    $1.29, 

(c)  $1,098,750;  Great  Lakes  Dredge  &  Dock  Co.,  Chicago, 
111.  (a)  $1.53,  (b)  $1.80,  (c)  $1,464,750;  Sea  Coast  Con- 
struction Co.,  New  York,  N.  Y.,  (a)  94  cts.,  (b)  94  cts., 
(c)  $775,500:  The  Hunkin  Bros.  Construction  Co.,  Cleve- 
land, O.,  (a)  $2.50,  (b)  $1.99,  (c)  $1,680,000. 

Ashtabula.  O. — The  Lake  Shore  Ry.  Co.  is  reported 
to  have  decided  to  build  a  sea  wall  in  connection  with 
the  new  lake  front  improvements  here.  It  will  be  2,000 
ft.  long  and  950  ft.  from  the  east  side  of  the  new  slip. 

East  Cleveland,  O. — Bids  will  be  received  until  Oct, 
12  by  the  Bd.  Co.  Comrs.  (Julius  C.  Dorn,  Clk.),  Cleve- 
land, for  constructing  a  culvert  on  Pitney  Rd.,  East 
Cleveland.      A.    B.    Lea,   Co.    Surveyor. 

Cincinnati,  O. — We  are  informed  that  the  following 
are  the  bids  received  Sept.  11  by  Lieut.  Col.  Wm.  T. 
Rossell,  Corps.  Engrs.,  U.  S.  A.,  Cincinnati,  O.,  for 
work   in   Ohio   River: 

Dam  in  Ohio  River  at  Marietta  Island:  Knonloch  & 
Shelton,  Erie.  Pa.,  $^3,205;  and  John  C.  Thomas,  Bel- 
laire,  O.,  $84,020.  The  cfetailed  bid  of  the  lowest  bid- 
der, Kronlich  &  Shelton,  is  as  follows:  10,000  cu.  yds. 
excav.,  95  cts.;  198  piles,  $22;  15,000  lbs.  iron  tie  rods, 
etc.,  8  cts.;  1,200  cu.  yds.  earth  filling,  30  cts.;  3,700 
cu.  yds.  stone,  $2.45;  4,000  cu.  yds.  stone.  $1.95;  2,680 
cu.    yds.'   concrete,   $7.77:   40  barrels   extra  cement,    $2.50. 

Dam  in  Ohio  River  at  Brown's  Island:  Pennsylvania 
Contr.  Co.,  Pittsburg,  Pa.;  165  cu.  yds.  excav.  ledge  rock, 
$3;  5.400  cu.  yds.  excav.  loose  material,  70  cts..  90  lin. 
ft.  anchor  bolt  holes,  99  cts.;  no  piles,  $16;  8,600  lbs. 
iron  tie  rods,  etc.,  8  cts.;  2,000  cu.  yds.  stone,  $4;  2,100 
cu.  yds.  stone.  $4;  earth  filling  (if  required),  85  cts.; 
2,625  cu.  yds.  concrete,  $11.76;  40  bbls.  extra  cement, 
$2.25;   total,  $54,172. 

Dike  in  Ohio  River  at  Grand  C^ain.  111.:  Oscar  F. 
Barrett,  (Cincinnati,  O. ;  500  cu.  yds.  stone,  $3.80;  9,500 
cu.  yds.  stone,  $3;  total,  $30,250. 

Akron,  O. — E.  McShaffrey  &  _Son,  (general  Contractors, 
173  S.  Forge  St.,  would  like  to  correspond  with  parties 
who  would  take  a  contract  for  sand  hauling..  There  is 
about  12,000  cu.  yds.  of  sand  to  be  hauled  about  i34 
miles,  either  by  traction  engines  or  otherwise,  and  they 
would  like  to  have  the  same  done  this  fall  or  winter. 

'Greenville,  O. — It  is  reported  that  bids  will  be  re- 
ceived by  E.  Culbertson,  Co.  Aud.,  until  Sept  26,  for 
the  purchase  of  $85,000  ditch  and  road  improvement . 
bonds. 

Panama. — Bids  will  be  received  at  the  office  of  F.  C. 
Nordsick,  Asst.  Purchasing  Agt.  Panama  R.  R.  Co..  24 
State  St.,  New  York,  N.  Y.,  until  Sept.  24,  for  furnishing 
steel    tie    plates 

*D.  L.  Gillespie  &  Co.,  of  Pittsburg.  Pa.,  is  reported 
to  have  secured  the  contract  from  the  U.   S.  government 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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ie.000    m.    ft.    of   dimensioo   lumber    for   the 

inal.  at  »  com  of  »iiS.77S-  The  lumber   is   to 

be  -»n«nr  pi«e  and  fir. 

"Power  PUnti.  Gas  and  Electricity." 


H'ilkesbtrr*,  /'•.—It  is  suted  that  bids  will  be  re- 
ceiTed  b»  Jas.  M.  Norris.  Co.  Controller,  until  Oct.  2 
tot  liiJlifiiM  ictaiaiiut  aad  coortTard  walls  at  new  county 
^«iriio«£  l^^n*  ft  French.  Archts..  Second  Na- 
tjoaal  Bank  EMg. 

Chmlttln  S  C— Bids  will  be  received  by  Capt.  E.  R. 
StMit.  Coni.  EnfTS.  V.  S.  \..  until  Oct.  »5  for.  con- 
uUM.Iin»  kydrauUc  drcdce,  as  ad%'ertised  in  Tbe  hngrnecr- 
nif  Kccoffw. 

jr#m*Us.  Trnu  —It  is  reported  that  bids  will  be  re- 
rcired  mitil  Sept.  Jo.  by  E.  Bacon.  Secy..  Drainage  Comn. 
of  Tallahatchie  Countv,  for  construction  of  a  mam  ditch 
ia  Ascateorc  Drainage  Dist.  It  will  be  about  4  miles 
ioaf.  4  ft.  deep  and  lo  ft.  wide. 

C^mM,  Tei.—U  is  stated  that  the  government  in- 
coBStmctiag  a  dredge  for  Galveston,  to  cost  about 


taocoop.  to  h»re  •  capMiQr  of  »^,ooo  yds.    Capt.  John  C. 
OSei.   Tnist   Company    Bidg.,   is   in   charge    of   work   at 

The  U.  S.  Engr.  Dept.  at  Washington,  D.  C  has  di- 
rected that  bids  received  Inly  31  for  cleaning  Guadalupe 
River  from  its  mouth  to  Victoria  be  rejected  and  has  au- 
tkoriicd  Capt.  John  C.  Oikes  to  construct  a  snag  boat 
and  do  the  work  bv  government  labor. 

•The  Bowers  Southern  I>rcdging  Co..  of  Galveston  is 
reported  to  have  recently  secured  the  contract  for  dredg- 
ing inland  waterway  between  .\ransas  Pass  and  Pass  Ca- 
vaRo  tbids  for  which  were  received  July  31). 

AUiamJria  I'a. — The  Otis  Elevator  Co..  of  New  York, 
N'.  Y-.  bid,  Siept.  10  (bids  received  by  the  Superv.  Archt., 
Washington,  D  C.)  for  installing  an  electric  passenger 
eVvator  in  the'  U.  S.  Post  Office  and  Custom  House  at 
Alexandria.  »7.690- 

iltmrtlt.  Wis. — Bids  will  be  received  until  Sept.  30 
by  the  Comrs.  of  the  First  Drainage  Dist.  of  Marinette 
Co.  at  the  oSce  of  Wm.  C.  Campbell,  .Secy,  for  con- 
■Uttctiiig  certain  ditches  and  drains  in  said  Dist.,  in  all 
approximately  130.000  en.  yds. 

Suffriar.  H'ii.— The  Soo  R.  R.  Co.,  (Thos.  Greene, 
d.  Eagr.,  Minneapolis,  Minn),  is  reported  to  have  de- 
cided to  build  a  dock  on  Howard's  Pocket,  3,000  ft. 
long,  with  a  shed  2  stories  high;  also  a  passenger  dock 
on   the    McCord   Mill   site. 

St.  John,  N.  B. — .\t  a  meeting  of  the  Bd.  of  Aldermen 
and  Wm.  Pugaley.  Minister  of  Pub.  Wks.,  Eugene  La- 
•enr,  Ch.  Engr.  of  the  Pub.  Wks.  Dept-,  submitted  a  re- 
port, in  whidi  he  recommended  the  dredging  of  existing 
beru  site*;  removal  of  knoll  at  entrance  to  Sand  Point 
•lip  to  make  easy  ingress  and  egress  for  steamers;  tbe 
clearing  np  of  Sand  Point  channel,  etc 


PROPOSALS  OPEN. 
For  Proposals  see  pages  66,  68,  69  and  70. 

WATER. 

■fc  See  Eng. 

Qase.  Record. 

SaTae.     Well,    Summit,   N.  J Sep.  14 

Sf.  MS-     Dam.  Rome,  K.  Y Sep.     7 

.^dv.  Sep.   7  to  21. 

Sep.  as.     Water  wks..  Highlands,  N.  J Sep.     7 

SfS.  as-    TaiJc  etc.,  for  pump,  plant.  Ft.  Morgan, 

Ala.   Sep.  14 

Sep.  as-     Pipe.    Chicago,    III Sep.  ai 

Sep.  2$.     Mpe.    Provincetown,    Mass.    Sep.  ai 

Sep.  ao.     Reserrotr,  Ft.   Barrancas,  Fla.    Sep.     7 

Scpw  ay.     Storage  basin,   Madison,  Wis Sep.  14 

.\dv.  Sep.   14.  ii-  _ 

Sep.  rj.    Artesian  well,  Madison,   Wis Sep.  14 

.\dv.   Sep.    14,  at. 

89.  aS.     Water  wks.,   Manassas,  Va Sep.     7 

Sep.  aS.     Piping   wells.    Ft.    Ethan    Allen,    Vt Sep.  21 

Sn.  J*.     Boiler   and  pump   engine.    Lot  Angeles, 

CaL     Adv.   Aa«.    31,    Sep.    7 Aug.  31 

Sep.  30.     Pipe,  Los  AngHes,  Cal.    Adv.  Aug.  31.. Aug.  31 

Sep.  30.     Filters,   Wilmington,   Del Sep.     7 

Adv.  Sep.   7,   14. 

Sep.  30.     Tank,  main,  etc.,  Detroit,  Minn Sep.  at 

Sep.  30.     Tank,   etc.,   Mahnomer.   Minn Sep.  21 

Sep.  JO.     Mains.    Beaver  City.  Neb Sep.  21 

89. — Jlm)t<n.    Plant,    Phooiix.    Arix Sep.     7 

Oct.     I.    Mains,  Harrison,  N.  J Sep.  14 

Oct.     I.     Valves,    etc,   Garnett,    Kan Sep.  21 

Oct.     5.     Pump    machinery,    Kewance,    111 Sep.  21 

Oct.     7.     Reservoir,   etc.   Canon  City,  Colo Sep.  31. 

Adv.   Sept   21. 

Oct.     7.     Machinery,    \jo*    Angeles,    Cal Sep.  14 

Oct    9.    Pomp  hotue.  Ft.   Caswell,  N.  C Sep.  14 

Adv.  Sep.   14,  21. 

Oct.  10.     Water    works.     Pringhar     la Sep.  21 

Oct.  10.    Water  impror..  Ft  Do  Font,  Dd Sep.  14 

Adv.  !»ep.   14.  21. 

Oct  14.     Pipe.   etc..  Ashland,  O Sep.  21 

Oct     aj.     Filters.  Atlanta,  Ga.    Adv.  Sep.  14,  at. Sep.  14 

Extension  to  water  system,   Fairnaven, 

Vt Sep.  14 

MWCRAae  AND  tEWASK  DISPOSAL. 

Sep.  sj.     FhoWac  If.  Y Sep.  14 

Sep.  34.     Monett     Mo Sep.  21 

Sep.  24.     Clear   Lake.    Ia Sep.  31 

Sep.  as-    Rickaoad.  Ind.  Sep.  14 

Sep.  as.     Brooklyn,  N.  Y Sep.  at 

f^ep.  as.     Aberdeen.     Wash Sep.  ai 

Sep.  26.     New   York,  N.  Y.    Sep.  at 

SepL  ay.     Delaware.   O Sep.     7 

Sep.  ay.    Great   Lakes,    North  CUcato,    IB Sep.  14 

Scpi.  30.     Fairfield.    Cal Ang- 31 

S<^.  30.  Washington,  D.  C    Adv.  Sep.  14,  ai...Scp.  14 

Sep.  30.     SteabesviOe,  O Sep.  t4 

Sep.  30.     Long   Island    City,   L.  I.,   N.  Y Sep.  at 

Sep.  30.     Cedar    Rapids.  Ia Sep.  21 

Oct     I.     Billingi.   Hoot.    Sep.    7 

Oct       I,     Padocah,  Kr.     Adv.  Sep.  7  to  at Sep.     7 

Oct     f.     Cadillae,    Midk.    Sep.  (4 

Oct     I.     Nevatl^  N.  Y Sep.  14 

Oct     I.     YonnBlowB,   O Sep,  at 

Oct     I.     New   York,  N.  Y.   Sep.  at 

Oct     t.     Cohoes,  N.    Y .»..> '...Sep.  at 

Oct     a.     Salem,  Mat*. ...Sep.  at 
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Oct     3.     Ft.    Dade     Fla |^P-  \\ 

O^  it    ^r^   Pont.   DilVAd;;  Sep.-M:2V.-.|ep.  14 

Oct   la.     Seattle.   Wash. |'P-  ^ 

Oct  14.     Carthage.   Mo.     .\dv.    Sep.   21 Se^  ^i 

Oct  — .     Eaton,  O '^"»-    ' 

BRIDGES. 

Sep.  23-  Trenton.    N.    C ^,1  \\ 

Sep.  at  Alamosa,  Colo I'J    If 

le?    at  Trenton     N.    I. |^P-  ;' 

Se^.  26.  New   York,  N.  Y •, |^P-  =■ 

Se?.  ar.  lola.     Colo |fP-  ^ 

Sep.   2*.  .Mhens.    O. ^^-   " 

Sep.   2».  Point     Marion.    Pa Sep.   21 

sei.  „.  Santiago.  (Jile   i"^      3 

Sep.  so.  Lancaster,  Pa.   Sep.  14 

?ep;  — .  Caldwell,  Idaho Aug.  31 

OcV:     2.  Jefferson     O.         Sep.  21 

Oct     3.  Fergus  Falls.  Minn.  hep.  14 

Oct     s.  Crawfordsville.    Ind.    Sep.  21 

Oct.     7.  Vicksburg     Miss Sep.  21 

Oct     7.  .Xtchison.  Kan -JeP-  " 

Oct.     7.  St.   ClairsviUe,  O Sep.  21 

Oct.     7.  Salem.    Ind Sep.  21 

Oct.     8.  Delphi.    Ind Sep.   21 

Oct.   12.  Xenia.   O. ^li  " 

Oct  14.  Los   Angeles.   Cal Sep.     7 

Adv.  Sep.  7,  14-  _ 

Oct  14.  Fredericton,  N.   B Sep.  14 

Oct     14.  Bcllefontaine.    O •• Sep.  21 

Oct  19.  Canton,  China.    Adv.  Aug.  24  to  Sep.  7. Aug.  24 

PAVING  AND  ROAD  MAKING. 

Sep.  a4.  Lebanon.    Ind. c"f ' '1 

Sep.  a4.  Woodcliff  Lake,  N.  J Sep.     7 

Adv.  Sep.  7  to  31.  • 

.Sep.  24.  Boston.    Mass Sep.   21 

.Sep.  24.  Philadelphia.     Pa Sep.   21 

Sep.  25.  Bergholz.    O Sep.  21 

.Sep.   25.  University   Heights,   O Sep.   21 

Sep.  26.  Danville.     Ill gep.     7 

SeJ.  36.  New  York.  N.  Y.. SeP-  '4 

Sep.  26.  New   York.   N.    Y Sep.  21 

Sep.  27.  MalU.    O Sep.  21 

Sep.  27-  New  York.   N.   Y Sep.  21 

Sep.  27.  Napoleon.  O i^'  " 

Sep.  28.  Manassas,    Va gep.     7 

Sep.  28.  Vincennes.    Ind gep.  14 

Sep.  28.  Green    Castle.    Ind Sep.  21 

Sep.  30.  Takoma   Park,    Md Sep.  21 

Sep.   30.  Lone   Island    City,    N.    Y Sep.   21 

Oct     I.  Billings.   Mont    (a  props.) =ep.     7 

Adv.  Sen.  7  to  21. 

Oct     1.  Durham,  N.  C Sep.  14 

.\dv.    Sep.    21. 

Oct.     I.  Ft.    Sam    Houston,  Tex.    Sep.  21 

Oct.      I.  Ft.    Adams,    R.    I Sep.   21 

Oct     I.  Harrison,    N.    J Sep.  21 

Oct.     2.  Spencer,    Ind Sep.  21 

Oct     2.  Brooklyn,    N.    Y Sep.  21 

Oct.     .1.  Rrooklvn.    N.    Y Sep.  21 

Oct.      \  ITarrisburg.    Pa Sep.   21 

Oct.     .■;.  Cleveland.    O Sep.  21 

Oct     7.  Hartford    City,    Ind Sep.  14 

Oct.     7.  Decatur,    Ind.     Sep.  14 

Oct.     7.  Kenosha.    Wis Sep.   21 

Oct.      7.  Salem.    Ind Sep.   21 

Oct     8.  Vincennes,    Ind Sep.  14 

Oct.     8.  Crawfordsville,    Ind Sep.  21 

Oct.     8.  .St.    Louis,    Mo Sep.   21 

Oct  12.  Riverton.   Ala.     Adv.   Sep.    14,   21 Sep.  14 

Oct.   12.  Athens.  .Ma Sep.  21 

Oct.   12.  Ft    Wayne.    Ind Sep.  21 

Oct.  14.  Sunman,    Ind Sep.  14 

Oct.   21.  I.ogansport.   Ind Sep.   21 

Oct.—.  Selma.    Ala Sep.     7 

Dec.  13.     Valparaiso,    Ind Sep.     7 

York,    Pa.    Sep.     7 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Set!    as.  New  York.  N.  Y Sep.  14 

Sep.  24.  Washington.    D.    C Sep.  21 

Sep.   24.  Minneanolis,    Minn Sep.  21 

.Sep.  26.  New    York.    N.    Y Sep.  21 

Sep.   27.  Louisville.    Ky Sep.  21 

Sep.  28.  Manassas,    Va Sep.     7 

Sep.  30.  Revelstoke.    B.    C Sep.     7 

Sep.  30.  Rochester.   N.  Y.    Aug.  31 

Sep.  30.  New  London.  Conn.     Adv.  Sep.  7  to  21.  Sep.     7 

Sep.  30.  West    Point   N.    Y Aug.  31 

Adv    Aug.  31.  Sep.  7,  21. 

Sep.  .10.  Flushing.  N.  Y Sep.  21 

Sep.  30.  New  York.  N.  Y Sep.     21 

Oct.     1.  Winnipeg.   Man._  Adv.  Aug.  31,  Sep.  7. Aug.  31 

Oct.     4.  Tacksonvillr    Fts Aug.  31 

Oct.      5.  Crawfordsville.    Ind Sep.   21 

Oct  14.  Panama.     Adv.    Sep.    21 Sep.  21 

Oct.  IS-  .Savannah,   Ga ..,,...,  .Sep.  21 

Not.    i.  Steymour,  Ind Sep.  14 

Nov.  IS.  Charleston,  S.  C Sep.  14 

BUILDINGS. 

Sep.  a4.  Post  office  bIdg.,  Hamilton,  O Aug,  17 

Adv.    Aug.    17   to   24. 

Sep.  24.  Pub.    bldg.,   Danville,  Pa Sep.     7 

Adv.  5>ep.  7  to  21. 

Sep.  24.  Bus.    bldj.,    Cincinnati,    O Sep.  21 

Sep.  24.  Post     office     bldg.     addition,     Montreal, 

One Sep.  21 

Sep.  as.  New   Indus,   plants.    Ft.    Morgan,    Ala.. Sep.  14 

Sep.  25.  Alter,  to  pub.  bldg.,   Rochester,  N.  Y...Sep.  21 

.Sep.   25.  School.    Manitowoc.    Wis Sep.   21 

?t^.  25.  .School.     Braddock,     Pa Sep.  21 

Sep.  36.  Courthouse,  Muscatine,  la Aug.  34 

Sep.  a6.  School.  Riverside,  Cal .Aug.  31 

Sep.  36.  New   Industrial  plants,  Riverside,   Cal.  .Aug.  31 

Sep.  a6.  School.  Brookings,  S.  D Aug.  31 

Sep    36.  Pub.    bldg..     National     Soldiers'     Home, 

Va Sep.     7 

Sen.  26.  Add.  to  pub.  bldg..  New  York,  N.  Y...Sep.  21 

Sep.  26.  School.    Sutton,    Mass Sep.  21 

Sep.  26.  Puh,  bldg..   Highmore.   S.  D Sep.  21 

Sep.  2(5.  Puh.    bldg..    Pueblo.   Colo Sep.  21 

Sep.  27.  Pub.  bldg..   Pittsburg.  Pa . . , Sep.  14 

Sep.  37.  School,    Hesperus,    Colo Sep.     7 

Sep.  27.  Hospital    repair,   Baltimore.    Md Sep.  21 

Sep.  27.  Htg.  citv  hall,  Louisville.  Ky Sep.  31 

Sep.  28.  Post  hides.,   Ft.   Ethan   Allrn.   Vt Sep.  21 

Sep.  JO.     Bus.    bldg.    plans,    Harrlaburg,    Pa. , ,  .Atig.    J 

Sep.  30.  Post  office,  Selma,  Ala Aug.  34 
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.Sep.  10.  Church.  Vincennes,  Ind Sep.   14 

Sep    30.  Pub.  bldg..  West  Haverstraw,  N.  Y....|ep.  14 

Sen    \o  Tub.    lidg.,    Fremont.    Neb.    •■•■■•• g=P-   2' 

Se^o  Pub.    bldg' 'Long    Island    City,    L.    I....  Sep.  2 

Sep.   30.  School.    Cincinnati,    O. geP-  » 

Sep.    ,o.  Hospital     Brooklyn,   N.\ Sep.   2 

.Sn.    lo.  Schiol.  Vhishing.   N.    Y Sep.  2 

Sep.   30.  -School,     Ksmond      N.    1) i^l'^ 

Sep.—.  Hotel.    New    Orleans,    La.    ■•.";!? 

Oct      t.  Bus.  bldg.,   Decatur,   111.... ■^"«- ^i 

Oct     I ,  Pub    bldi.    Eau  Claire,  Wis Aug.  3 1 

Oct  Y    M.   C    A.,  Indianapolis,  Ind     Aug.  31 

Oct     I.  Plumbg.   pub.    bldg.,   Portland,    Me Sep.     7 

Oct     1.  Church,    Indianapolis,    Ind.    ■••••; g^P-  J 

Oct       I  Pub     bldg.     Jefferson    Barracks.    Mo Sep.   21 

Oct:     .:  I'ub.  bldg','  .{ibion..  N.  Y     Adv    Sen.  2, .  Sep.  21 

Oct      I.  Boiler,  etc.,   for  prison,   Newark,    N.   J..  Sep.   21 

Oct      1.  Church.    Delnhos.    O.    .^ Sep.   21 

•Oct.     2.  Pub.    bldg..    Hamilton     t.a.    j^-  •  V, '  '  a  ''„  fi 

Oct     3.  Court   house  plans.    La   Moure,    N.    D.. Aug.  10 

Oct     1.  School.   Bayonne    N.   .1.    .;...........  .bep.     7 

Oct     S.  Htg.    Plant  at   Naval   Station,   New   Or- 

leans      La bep.  ,7 

Oct.     7.  U.  S.  Post  Office  improv.,  Baltimore,  Md.Aug.  31 

Adv.    Aug.   31,  Sep.   7. 
Oct     7.     Pub.  bldg..  Ft  Slocum,  N.  Y Sep.   14 

Oct.     7.     Post'hospftal  addition.  Ft  Slocum,  N.  Y.Sep.  21 
Adv.  Sep.  21.  ,        ^  ,  c- 

Oct.     7.     New    ind.   plant.    Los    Angeles,    Cal Sep.  21 

Oct.     7.     Stokers    for    hospital.   Massillon,    O Sep.   2! 

Oct.   10.     School,    Mt    Healthy,.©. Sep.   21 

Oct    10.     Windows    for    Museum,    Washington,    U. 

C.  Adv.    Sep.    21     •••.■•■•: c  P-  " 

Oct   10.     Bus.    bldg.,     Indianapolis,     Ind.. ._ Sep.   21 

Oct  12.     Hospital,    Whipple    Barracks,    Ana bep.  14 

Adv.   Sep.   14.  2!. 

Oct  14-     School,   San    Dieg".    CaL  -  •  •  •  •  •  •  • VL  \i 

Oct  IS.     Court  house  plana,  Ue  Pere,  WTia.   Aug.  17 

Oct    15.      School,    Osceola.    Ark Sep.   21 

Oct.    15.     Court    house,    Youngstown.    O. Sep.   21 

Oct  16.     Exten.   post   office,   Springfield,   O bep.  14 

Oct   16.     Pub.    bldg.,    Ashland,    O Sep.  21 

Oct  17.     Pub.    bldg..   Peoria,    111.    Sep.     7 

Oct  18.     School,    Montevallo,    Ala.     Sep.   14 

Oct.   21.     Pub.     bldg..     Milwaukee,    Wis Sep.   21 

Oct  31.     Post  office;  Des  Moines,  la bep.     7 

Adv.   Sep.   7.   14. 

Oct.   30.     Jail,    etc.,    Terre    Haute,    Ind bep.   21 

Nov.     5.     Court  house  plans.  Houston,  Tex Aug.  31 

.\Av.   Sep.    14.    21.  

Dec—.     Industrial    niants.    Ft.    William.    Ont.  ..Mayii 

School,  bldg.  material,  Lawrence,  Kan.  Aug.  3' 

Post  office,  Hamilton,  O Sep.  14 

MISCELLANEOUS. 

Sep.  34,     Dredging,  Wheeling,  W.  Va Aug.  31 

Sep.   24.     Ditch.    Rockwell    City,   la Sep.   2t 

Sep.   24.     Tie    plates.    Panama    gep.   21 

Sep.   24.     Ditch,     Ortonville,     Minn Sep.   21 

Sep.  35.     Steam  shovels,  etc.,  Panama Aug.  31 

Adv.  Aug.  31-  „ 

Sep.  35.     Subway.     Reading,     Pa Sep.     7 

Adv.  Sep.  7  to  21. 
Sep.  26.     Wharf,    ht    Uu    Pont,    Del Aug.  31 

Adv.  Aug.  31  to  Sep.   I4-   ^  ,  _ 

Sep.  26.     Dredging,    San    Francisco.   Cal Sep.     7 

Sep.  26.     Garb,  disposal,  Newark,  N.  J bep.  14 

Adv.    Sep.   14-  ,.  _ 

Sep.   26.     Iron    fence.    New    York,    N.    Y... Sep.   2t 

Sep.   26.     El.    ry.    work.    New    York,    N.    Y Sep.   21 

Sep.  27.     Ditch.  Cerro  Gordo,  111 ...■ Sep.  14 

Sep.   27.     Pier    extension,     Brooklyn,    N.    Y Sep.   21 

Sep.  28.     Steel    barges,    Panama Sep.     7 

Sep.  28.     Wharf,    Ft    Winfield    Scott,    Cal Sep.  14 

Sep.  30.     Searchlight  outfit,  Washington  Barracks, 

D.  C '^"*-    S 

Sep.  30.     Dredge,    Cincinnati,    O Aug.  3 1 

.\dv.   .Nug.    ,si    to  Sep.   21. 

Sep.  30.     Dredging.    Saugerties,   N.    Y Aug.  3« 

.\dv.  Aug.  31   to  Sep.  21. 

Sep.  30.     Dredge,   Philadelphia,    Pa bep.     7 

Adv.  Sep.  7  to  21. 

Sep.  30.     Dredging.  Boston,  Mass oep.     7 

Adv.   Sep.  7  to  21. 

Sep.  30.     Ditch,  Charleston,  Miss gep.  14 

Sep.   30.     Culvert.    South   Bend,    Ind Sep.   21 

Sep.  '30.     Ditch,     Marinette.     Wis Sep.   21 

Sep.  30.     Ditch.    Wheaton.    Minn Sep.   21 

Sep.   30.     Ditch     work.     Memnhis.    Tenn ..Sep.   21 

Sep.   30.     Searchlight  outfit,  Washington  Barracks. 

D.    C Sep.  21 

Oct     I.     Snag  boat.  Mobile,  Ala Sep.     7 

Adv.   Sep.  7  to  21. 
Oct     I.     Ditch,   Onawa,   la.     Adv.    Sep.   21....  ..Sep.  21 

Oct.     2.     Walls,     etc.,    for    court    house,    Wilkes- 

barrc,    Pa Sep.   2t 

Oct     3.     Jetty  work,  Cold  Springs,  N.  J Sep.     7 

Atfv.  Sep.  7  to  21. 

Oct     s.     Lock    and    dam,    Franklin,    Ark Aug.  10 

Adv.  Aug.  10  to  31. 

Oct     S-     Lock   and  dam,   ^^obile,    Ala Aug.  10 

Adv.  Aug.   10  to  Sep.  21. 

Oct     5.     Supplies,    Panama.     Adv.   Sep.    14 Sep.  14 

Oct.     7.     Excav.,    Detroit,   Mich Aug.  31 

Adv.  Aug.    'I   to  Sep.  14. 

Oct.     7.     Flagstaff,    New    Orleans.    La Sep.   2t 

Oct     8.     Dredging.    Detroit,    Mich Aug.  31 

Adv.  Aug.  31  to  Sep.  14. 

Oct.     8.     Ditch.     Muscatine,     la Sep.   2t 

Oct     9.     Dredging,   Jacksonville,    Fla Sep.  14 

Adv.    Sep.    14,    21. 

Oct.     9.      Tetty    work,    Asbury  Park,    N.  J Sep.   21 

Oct.  10.     Canal  wk.,  Peterboro.  Ont Aug.  24 

Oct  to.     Rock  removal,  etc.,  Jacksonville,  Fla... Sep.  14 
Adv.    Sep.    14.    21. 

Oct   10.     Jetty  work,  Washington,  D.   C Sep.  14 

Adv.   Sep.   14,  21. 
Oct.    12.     Riprap,  Riverton.  Ala.    Adv.  Sep.  I4>  21.  Sep.    14 

Oct.   12.     Culvert.    East    Cleveland,    O Sep.   21 

Oct.   14.     Supplies,    Panama.     Adv.    Sep.    21 Sep.   21 

Oct  IS.     Cement,  stone,  etc..  Honolulu,  H    I Aug.  31 

Adv.    .Aug.   31   to  Sen.   21. 

Oct.   17.     Culvert.    Ft.   Logan  H.  Roots,  Ark Sep.  2t 

.Adv.    Sep.    21. 

Oct  17.     State  canal  wk.,  Albany,  N.  Y Sep.  21 

Adv.    Sep.    21. 

Oct.   19.     Trunk    lockers,    Washington,    D.    C Sep.  21 

Adv.   Sep.   21. 

Oct.   21.     Dump   scows.    Louisville,    Ky Sep.   21 

Adv.    Sep.    21. 
Oct.  21.     Barges,  Louisville.  Ky.     .\dv.   Sep.    21..  Sep.  21 
Oct.  3J.     Dredge.  Charleston,  S.  C.    Adv.  Sep.  21.  Sep.  21 
R.   R.   work,    Chicago,   III Sep.  2t 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles  Warren  Hunt,  220  West  S7th  St.»  New  York. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary,   Calvin   W.    Rice,   29    West   39th    St.,    New   York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph  W.  Pope,  29  West  39th   St..  New  York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.   Raymond.  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,  Jr.,    Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,   Washington,    D.    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31     Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary.  W.  M.  Mackay,  113  Beekman  St., 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Clement  H.  McLcod,  877  Dorchester  St.,  Montreal. 

Society  por  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  831  Ocean  Ave.,  EVooklyn, 
N.  Y.     Annual  meeting,  Detroit,  Mich.,  Oct.   1-4,  1907. 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H.  Annual  convention,  Milwaukee,  Wis.,  Oct.  15-17, 
1907. 

American  Railway  Engineering  and  Maintenance 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J. 
M.  Divcn,  Charleston,   S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  «B9th 
St.,  New  York.  Annual  Convention,  Atlantic  City,  N.  J., 
Oct.   14-18. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldcnke,  P.  O.  Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.   L.   Lyle,  39  Cortlasdt  St.,   New  York. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint,   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  Land  Title 
Building,    Philadelphia. 

*Kational   Association   of   Cement   Users.      President, 
Richard   L.   Humphrey,    Harrison    Building,    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Columbus,  O.  Annual  meeting,  Atlantic 
City,  Sept.  30-Oct,  4,  1907. 


CENTRAL  STATES  WATER   WORKS  ASSO- 
CIATION. 

The  city  of  Wheeling,  W.  Va.,  was  the  scene  of  the 
eleventh  annual  convention  of  the  Central  States  Water 
Works  Association,  the  first  session  being  called  to  order 
on  the  morning  of  September  17  by  Mr.  George  W.  Lutz, 
Chairman  of  the  Entertainment  Committee.  Mayor  C.  C.- 
Schmidt extended  to  the  convention  a  hearty  greeting, 
and  stated  that  Wheeling  is  now  upon  the  eve  of  a  bond 
issue  and  is  undecided  how  to  apply  it  in  the  improvement 
of  its  water  works  system,  whether  for  a  new  reservoir, 
a  sedimentation  basin  or  a  filtration  plant.  Greater  pump- 
ing capacity  is  wanted,  and  the  problem  is  whether  to 
secure  one  unit  of  20  million  capacity  or  two  units  of 
10  millions  capacity.  Wheeling,  his  Honor  said,  surely 
needs  something,  and  needs  it  badly.  President  Thomas 
R.  C^ok,  of  Toledo,  who  responded,  pointed  out  that  the 
convention  was  not  a  junketing  trip,  but  was  called  to 
discuss  matters  of- vital  concern  to  every  municipality  and 
private  plant  represented.  He  referred  to  the  broadening 
and  educational  eff^ect  of  such  meetings  of  water  works 
men  to  talk  over  tlieir  common  difficulties,  and  to  broaden 
their  mental  horizon.  The  man  who  always  stays  pX 
home   is  apt  to  become  narrow-minded. 

IVell  Supplies. — Mr.  John  Langan,  of  Tipton,  Ind.,  at 
the  afternoon  session  read  a  paper  on' "Deep  Well  Water 
Supply."  As  the  supply  at  Tipton  is  taken  entirely  from 
deep  wells  varying  in  depth  from  60  to  440  ft.,  the  paper 
was  appreciated  as  coming  from  practical  experience.  In 
the  discussion  L.  W.  Latta,  of  Akron,  stated  that  his 
company  recently  drilled  73  lo-in.  wells,  in  every  case 
going  through  clay  before  striking  water-bearing  strata. 
While  passing  through  the  clay  it  was  frequently  neces- 
sary  to  pour  water  in  the  drill-hole  to  keep  the  drill  run- 


ning, but  after  passing  through  the  clay  and  cleaning  out, 
the  water  shot  up  within  about  18  in.  of  the  surface. 
Analysis  by  the  State  Board  of  Health  shows  the  water 
is  perfect  for  domestic  use.  Mr.  Langan  stated  that 
when  drilling  some  new  8-in.  wells  recently  they  did  not 
encounter  grave!  before  a  depth  of  130  ft.,  although  in 
previous  wells  nad  done  so  at  60  to  70  ft.  The  first  of 
these  last  wells  w^s  some  440  ft.  deep,  and  the  result 
was  not  wholly  satisfactory,  and  another  was  dug  by  di- 
rection of  the  council.  In  drilling  the  first  well  the  con- 
tractor, who  was  a  new  hand  at  it,  did  not  keep  a  record 
of  the  character  of  the  borings,  and  when  drilling  a  sec- 
ond well  was  instructed  to  do  this,  and  to  report  as  soon 
as  he  struck  gravel,  with  a  sample  of  same.  Learning 
that  in  the  first  Well  gravel  had  been  encountered  at  68 
ft.,  Mr.  Langan  purchased  some  casing  and  had  drillings 
made  in  the  side  of  the  first  well,  with  the  result  that  a 
vein  of  water  was  found  that  proved  good  and  gave  300 
gal.  per  minute.  Two  more  wells  drilled  at  a  cost  of 
$2,000  have  not  been  required,  owing  to  the  bountiful 
supply    from  the  first   well   after  the  changes  were  made. 

Mr.  Langan  stated  that  he  had  by  repeated  experi- 
menting found  that  better  results  and  more  economy  of 
water  and  steam  can  be  maintained  where  the  air  lift  is 
employed  by  using  low  air  pressures.  The  higher  the 
point  at  which  the  water  can  be  taken  the  less  weight  of 
water  to  lift.  Mr.  Latta  asked  if  Mr.  Langan  thought 
he  could,  by  laying  a  pipe,  say,  12  or  14  ft.  from  the 
surface  of  the  well  in  which  the  water  came  within  8  ft. 
of  the  surface,  reduce  the  head  and  get  a  greater  flow  at 
less  cost  of  air  lift.  Mr.  Langan  replied  that  ho  had 
tried  to  do  this,  but  had  failed.  Mr.  Latta  suggested  that 
in  the  way  he  had  indicated  the  supply  might  be  allowed 
to  flow  into  the  clear  water  basin  and  pumped  from  there, 
inasmuch  as  Mr.  Langan's  main  reservoir  basin  from 
which  he  pumped  was  24  ft.,  and  the  height  of  water  in 
wells  from  surface  8  ft.,  thus  giving  a  margin  of  16  ft. 
between  bottom  of  the  clear  basin  and  surface  of  water 
in  wells.  It  would  be  then  cheaper  to  tap  below  the 
normal  head  than  to  put  in  air  lift.  Mr.  Latta's  experi- 
ence is  that  it  costs  a  great  deal  to  pump  by  air-lift. 

Mr.  Herron,  of  Chillicothe,  explained  their  system, 
which  has  a  well  of  25  ft.  diameter,  24  ft.  in  depth,  in 
the  bottom  of  which  are  1 1  driven  wells,  from  40  to  60  ft. 
in  depth.  The  flow  in  these  wells  having  decreased,  they 
were  enlarged.  The  air  lift  is  used,  the  air  being  taken 
down  in  2-in.  galvanized  pipe  in  the  8-in.  casings.  The 
2-in.  pipe  run  down  within  about  6  ft.  of  the  bottom. 
After  cleaning  out  the  wells  good  results  were  had  by 
using  a  small  amount  of  air;  the  lowest  pressure  that 
could  be  used  gave  the  best  results;  if  a  high  pressure  of 
air  is  turned   on  the  air   and  water  puff  up. 

Wood  Pipe. — Mr.  Latta  told  of  an  unfortunate  experi- 
ence had  with  the  use  of  48-in.  stave  pipe.  He  attempted 
to  lay  2,400  ft.  of  such  pipe;  the  original  estimate  called 
for  48-in.  cast-iron  pipe,  but  as  the  cost  of  these  was 
over  $10  per  lineal  foot  for  the  pipe  alone,  the  wooden 
pipe  was  used  instead.  A  price  was  made  on  this  of 
$r,2o  per  foot.  The  staves  were  4  in.  broad  and  j%  in. 
thick.  The  pipe  was  to  be  banded  with  ^-in.  round  iron 
16  in.  center  to  center.  After  laying  about  600  ft.  of 
this,  he  was  standing  on  the  ditch  one  day  after  it  had 
been  filled,  when  he  saw  the  ground  sinking,  and  found 
that  a  portion  of  the  pipe  had  collapsed.  It  was  repaired, 
and  ^-in.  round  iron  rods  used  8  in.  center  to  center. 
In  a  few  weeks  later  this  also  collapsed.  It  was  re- 
placed, using  ^-in.  round  iron  rods  4  in.  center  to 
center.  That  also  showed  signs  of  collapsing,  and  a  6-in. 
concrete  arch  was  laid  over  the  wooden  stave  pipe.  Be- 
tween 800  and  900  ft.  of  the  wooden  stave  pipe  was  laid 
at  an  expense  that  was  very  onerous.  He  is  now  using 
48x^-in.  steel  lockbar  pipe,  with  flanged  joints  laid  on  a 
grillage  of  2x6-in.  oak,  and  has  had  no  trouble  whatever 
with    it. 

Mr.  Langan  asked  if  the  speaker  had  ever  considered 
what  the  result  would  have  been  if  the  pipe  had  been 
filled  with  water,  and  not  covered  over  until  it  was  so 
filled.  Mr.  Langan  stated  that  in  the  beginning  it  was 
a  grave  question  whether  the  water  pipe  would  stand  the 
pressure  of  the  earth.  As  .long  as  it  was  filled  with 
water  it  held  up,  but  collapsed  as  soon  as  the. water  was 
withdrawn. 

Repairing  Foot  Valves. — A  paper  was  next  read  by  Mr. 
C.  W.  Wiles,  of  Delaware,  O.,  on  the  repair  of  foot 
valves.  The  two  Dean  pumps  of  the  Delaware  Water  Co., 
of  2.000,000  gal,  capacity  each,  have  separate  i4-in.  suc- 
tion tines  to  the  pump  well,  on  which  are  flanged  vertical 
foot  valves,  with  a  nest  of  gates.  These  foot  valves  had 
been    in  service    about    18   years    without  being   examined. 


For  a  long  time  one  of  the  pumps  had  not  worked 
well;  when  run  beyond  a  slow  speed  it  pounded  and 
labored.  The  engineer  claimed  that  there  must  be  a 
leak  in  the  suction  line,  and  much  time  was  spent  in  look- 
ing for  it.  Recently  trouble  has  been  given  by  loss  of 
water  in  the  suction  when  the  pump  was  not  running, 
and  this  led  Mr.  Wiles  to  believe  that  the  gates  in  the 
foot  valve  were  not  working  well.  This  foot  valve  coutd 
not  be  examined  in  place,  so  a  competent  man  was  en- 
gaged  with   tools,  to  take  it  out. 

The  suction  line  enters  the  pump  well  about  10  ft. 
below  the-  top,  and  with  an  elbow  passes  down  some  14 
ft.  more;  this  foot  valve  is  always  under  4  to  12  ft.  of 
water. 

Heavy  timbers  were  placed  across  the  well,  and  from 
them  a  swing  platform  was  dropped  to  the  top  of  the 
first  length  of  pipe,  just  below  the  elbow,  from  which  a 
1 2- ft.  length  of  14-in.  pipe  and  the  foot  valve  drop  into 
the  well.  From  this  swing  platform  ropes  and  tackle 
were  attached  to  the  pipe,  and  after  the  bolts  were  re- 
moved it  was  raised  and  the  foot  valve  rested  on  the 
platform,   unbolted,  and   taken   out  of   the   well. 

An  examination  showed  that  of  the  fourteen  gates 
seven  or  eight  were  stuck  and  covered  with  mud,  so  that 
only  about  one-half  were  taking  water,  thus  throttling  the 
supply  to  the  pump,  and  not  seating,  allowing  the  suc- 
tion to  drain  when  the  pump  was  not  in  service. 

The  foot  valve,  was  thoroughly  cleaned,  the  valves  sand- 
papered so  as  to  seat,  and  as  all  the  springs  were  in 
good  order,  in  a  short  time  it  was  placed  back,  and  the 
pump  ran  as  good  as  new,  taking  and  discharging  easily 
at  all  speeds,  and  with  no  loss  of  water  in  the  suction 
line  when  the  pump  was  not  working. 

In  view  of  the  results  ofi  this  examination  it  was 
thought  best,  while  the  tackle  was  in  place,  to  examine 
the  other  foot  valve,  though  the  pump  seemed  to  work 
fairly  well.  After  disconnecting  and  hoisting  out  this  sec- 
ond valve,  it  was  found  to  have  several  gates  out  of 
order  and  the  bottom  plate  on  which  the  nest  of  valves 
rested  was  found  to  be  broken  entirely  across  one  way 
and  hall  across  the  other. 

Six  of  the  fourteen  valves  were  stuck,  and  the  only 
way  the  pump  could  take  sufficient  water  was  by  the 
broken  bottom  plate  opening  up,  allowing  the  water  to 
pass  through  when  the  pump  was  working,  and  closing 
down  when  the  pump  was  stopped.  It  .was  found  that 
many  bolts  were  badly  worn  by  the  movement  of  the 
broken  plate.  A  new  bottom,  including  gates  and  screen, 
was  placed  on  the  old  top,  and  all  replaced  in  the  well. 

Since  cleaning  and  repairing  these  foot  valves,  the 
pumps  have  worked  finely,  running  with  less  power  and  at 
a  saving  of    steam. 

Municipal  Ownership. — A  paper  on  "Municipal  Owner- 
ship of  Public  Utilities/'  by  John  W.  Hill,  M.  Am.  Soc. 
C.  E.,  of  Cincinnati,  C,  was  read  in  the  absence  of  the 
author  on  the  morning  of  Sept.  18.  It  was  an  argument 
for   the   private  ownership   of   public   utilities. 

In  discussing  the  paper,  Mr.  Alva  L.  Holmes,  of 
Grand  Rapids,  Mich.,  said  that  if  private  companies  had 
always  operated  their  plants  nearer  to  the  general  pub- 
lic in  the  past  there  would  be  less  objection  to  them 
now.  .An  ideal  plan,  the  speaker  thought,  for  the  opera- 
tion of  public  utilities  would  be  to  give  the  municipality  a 
minority  of  the  stock,  put  the  management  of  such  plants 
in  the  hands  of  private  companies  holding,  say,  51  or  55 
per  cent,  of  the  stock,  the  municipality  to  own  the 
balance  of  the  stock.  Let  the  municipalities  be  repre- 
sented on  the  board  through  their  Board  of  Public  Ser- 
vice. Thus  the  city  would  get  good  service  and  the 
product  not  be  sold  at  less  than  cost.  Neither  private 
companies  nor  the  municipalities  can  properly  run  water 
works  or  gas  or  electric  light  plants  unless  they  realize 
from  the  product  at  least  the  cost  of  production  and 
interest  or  investment,  as  well  as  a  reasonable  margin 
above.  If  they  do  not  get  cost  the  deficiency  must  be 
made  up  in  a  municipality  in  some  other  way,  and  in  a 
privately  owned  plant  out  of  the  pockets  of  the  stock- 
holders. 

Mr.  Latta  gave  the  case  of  a  city  that  was  using  an 
old  and  cumbersoine  system  of  bookkeeping  where  the 
figures  were  kept  in  a  separate  book  for  each  ward.  As 
this  system  resulted  in  the  information  being  almost 
valueless  for  operating  purposes  on  account  of  the  diflfi- 
culty  of  getting  at  it  readily,  a  card  index  system  was 
suggested;  but  the  officials  replied  that  they  could  not 
introduce  such  an  innovation,  as  the  law  required  the 
method  they  employed.  They  could  not  think  of  going 
contrary  to  the  laws,  and  introducing  a  little  common 
sense. 
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Mr.  jrrry  O'Sknghacny,  supcrintrinlnit  of  tbc  Co- 
hiiabtu  ntcT  works,  abi«cnd  >tron(ljr  to  some  of  tfac 
matcmctu*  of  tbc  paper  that  smned  to  reflect  on  Co- 
hsahas.  aad  also  lo  tbc  sutenent  in  rrfard  lo  alleted 
piatfans  mteiancea  of  Was.  Jmntngs  Bryan.  Later  be 
a  KsolatiaB  wbicb,  with  slight  amendmeat, 
as   foUovs; 

RcwKed:  Tbat  it  n  tbc  sense  of  this  Convention  tbat 
tke  Ccntnl  Stale*  Water  Works  Aaaoeialion.  drawing 
it*  nraki  i  skip  froas  ail  daaaca,  both  of  privately  and 
paUidy  owacd  water  works  pfauits.  cannot  as  a  body  en- 
4ofac  any  thconc*  as  to  aMiaacipal  ownership  of  public 
or  etbCTwise;  and  tbat  in  the  pnblicatio'n  of  any 
read  before  tbc  Association,  this  Association  dis- 
as;  responsibility  for  the  individaal  opinions  ex- 
by  tkf  writers  toocbinc  upon  questions  of  public 
paKcy  with  which  this  Aasociatioa  as  a  scicriific  and  tech- 
•ical  body  baa  no  concern. 

OmtHty    •/    ITaWr.— Dr.    S.    L.    Jcpson.    of    WheeUng, 
tend  a  paper  oa  the  i|nality  of  water  supplies. 

la  the  diwiminn  Mr.  F.  B.  Leopold  mentioned  some 
well  sapplie*.  The  water  level  in  the 
wells  receded  year  by  year  nntil  cost  of 
to  the  surface  was  about  60  per  cent,  of  entire 
of  pomping  according  to  their  engtne>.r's  report. 
Tbcy  finally  bad  to  abandon  it.  Gallipolis  has  a  system 
of  well*  in  the  gravel  of  the  river  which  arc  pointed  to 
a*  ■■  Slaatratian  of  what  can  be  done  in  this  direction: 
bvl  that  i*  an  exceptional  case.  Columbus,  C,  had  an 
experience  that  was  niuatisfactory.  They  laid  about  iH 
•Btlcs  of  perforated  pipe  in  the  gravel  bed  of  their  river, 
bat  erentually  bad  to  abandon  it.  A  filtration  plant  has 
now  been  put  in.  At  Williamsport,  Pa.,  the  Pennsyl- 
raaia  Water  Co.  pot  three  filter  cribs  in  the  river.  A 
year  ago  suit  was  entered  against  that  company  by  tbe 
city  of  WiUJamsport.  claiming  that  they  were  not  fur- 
aiiMng  as  pnre  a  character  of  water  as  their  franchise 
called  for.  or  as  was  available;  and  a  decision  was  ren- 
dered against  them  and  they  were  ordered  by  the  court 
a  filtration  plant.  Charleston,  W.  Va.,  had  a 
experience,  and  they  abandoned  it  and  put  in 
fihralioa. 

WHth  respect  to  filtration,  the  operating  expenses  de- 
srnre  attention.  One  of  the  basic  factors  of  cost  in 
tbc  BMchanical  filter  is  the  coagulant.  In  practically  all 
the  earlier  reports  altun  is  placed  as  costing  $25  to  $30  a 
Km,  but  to-day  alum  can  be  purchased  for  $18  to  $so  a 
too.  a  difference  of  15  per  cent.  Many  plants  installed 
in  the  last  two  or  three  years  are  using  or  contemplati- 
tng  using  sulphate  of  iron  as  a  coagulant,  which  results 
in  a  aaving.  The  slow  sand  filter  has  its  limitations  in 
t.,e  character  of  water  that  it  can  handle  successfully. 
Within  its  limitations  the  slow  sand  filter  can  undoubt- 
edly produce  satisfactory  results  from  a  sanitary  stand- 
pojat,  bvt  even  in  those  cases  the  physical  appearance 
of  the  water  leaves  something  to  be  desired.  At  AI 
N.  Y.,  and  Washington,  U.  C,  tbe  watc-.  is  at 
■M>re  or  less  turbid.  At  Albany  they  are  now 
boildfag  preliminary  filters  to  filter  the  watrr  prc«ions 
to  its  toiag  into  tbe  slow  sand  plant,  and  to  try  and  im- 
prove  its  character. 

At  WaaUttgton  tbc  old  theory  that  tbe  bacteria  con- 
tained in  the  eflucnt  were  principally  harmle^ts  bacteria 
froB  the  nnder  drains  of  the  filter,  has  been  disproved; 
bccasae  it  ha*  been  found  there  that  the  fillirrel  .irat^r 
contained  the  ooK  bacteria  which  must  have  go.ic  through 
the  filters.  On  the  other  hand,  the  mechanical  filter  will 
give  nearly  as  food  results  bacteriatly  as  the  slow  sand  ' 
filter.  At  Harrisbtirg  last  year  tbe  average  was  90- -4 
I  edition;  and  the  average  nnmber  of  bacteria  found  in 
the  fOter  water  was  94.  About  two  years  ag}  the  copper 
solphate  treatment  was  applied  at  Marietta,  and  during 
that  time  there  was  no  trace  of  the  coli  bacteria  found  in 
the  filtered  water.  Using  tbe  iron  alone  or  alum  alone 
there  are  tine*  when  the  coli  will  go  through  the  filter. 
The  new  stockyards  at  Chicago  are  now  bdildini;  a 
fitter  plant  to  parity  the  waters  of  Bubbly  Creek,  which 
Carrie*  all  tbe  drainage  from  tbe  slaughter  boiues.  That 
water  I*  atao*t  ptire  sewage.  It  is  black  and  in  the  sttm- 
awr  thae  if  covered  with  bubbles  from  frrmentatio-i.  An 
experimental  plant  was  put  in'  there  and  oper;itei  for 
wveral  months,  demonstrating  that  the  water  can  be 
purified.  A  5,000,000-9*1.  filter  plant  is  being  built  there 
now  nnder  gvaraatoe  to  render  that  water  in  every  way 
cqval  lo  the  Chicago  city  water,  and  tbat  is  being  done 
with  the  use  of  *aH>hate  of  iron  combined  with  a  small 
percentage   of  copper. 

Mr.  Asa  William*,  of  Owensboro,  Ky.,  referred  to 
the  installation  at  tbat  city,  wbicb  has  been  described 
in  this  jonmal  on  August  31.  A  teat  of  the  plant  i§ 
reported  elsewhere  in  this  isnie. 

Mr.  Latta  protested  againai  attributing  all  typhoid 
fever  caae*  lo  contaminstcd  sratcr  supply.  In  his  city 
recently  tbe  Board  of  Healtb  notified  him  of  2%  case* 
of  typhoid  fever,  asking  that  something  be  done  about 
iipro»ing  the  qoality  of  tbe  water  forthwith.  Tie 
traced  these  case*  to  their  sonrce  and  found  three  case* 
in  one  bense.  two  of  whom  had  just  returned  fr-m  a 
lake  trip  on  the  steamer  "Northwest."  The  typhoid  fever 
developed  immediately  after  their  return,  and  within  a 
week  tbe  "Sortbwest"  was  bdd  up  at  Buffaio  4x  ho-irs 
by  dhe  Health  OOecr,  srbo  foisigated  H  and  had  the 
ptmabsag  oveHiaatcd.     Two  ether  caae*  were  traced   to 


the  milk  supply,  the  parties  not  having  used  city  water 
for  any  purpose  except  sprinkling.  It  was  found  that 
the  t)'phoid  came  from  a  Utile  spring  in  which  the  milk- 
man wa-sfaed  his  hands  and  his  cans  on  his  farm.  Out 
of  the  total  number  of  cases  complained  of,  only  five 
by  any  possibility  could  have  come  from  the  city  water. 
Dr.  Jepson  stated  that  as.  a  physician  he  had  always 
maintained  that  too  much  importance  has  been  attaclieJ 
to  the  water  supply  as  the  causation  of  typhoid  fever. 

Garbti£f  Dtsf^osal. — .^t  the  afternoon  session  President 
Cook  read  a  {taper  on  garbage  disposal  in  Toledo  by  the 
reduction  process,  at  the  request  of  Secretary  Veach, 
who  believed  it  would  be  interesting,  for  although  not 
dirtctly  along  the  line  of  the  work  of  the  Association, 
it  would  appeal  to  men  who  were  largely  connected  with 
municipal  affairs. 

In  the  discussion.  City  Engr.  Cook,  of  Wheeling,  in- 
quired what  was  uone  in  Toledo  with  the  tin  cans,  and 
was  told  that  the  cans  were  thrown  out,  but  $6  a  ton  was 
obtained  for  them.  The  Department  provides  that  no 
tin  cans  or  anything  similar  are  to  g^  into  the  garbage, 
but  as  a  matter  of  fact  they  do.  After  the  tankage 
comes  from  the  driers  it  is  run  over  a  picking  table  and 
the  cans  are  taken  out  before  the  tankage  goes  into  the 
digester,  as  there  are  pieces  of  glass,  broken  crockery  and 
such  matters  that  would  hurt  the  commercial  value  of 
the  product  if  not  removed.  From  the  dry  tankage  about 
IS  per  cent,  of  grease  is  obtained,  which  is  about  3  per 
cent  of  the  entire  garbage  carted.  This  system  will  handle 
dead  horses  or  dogs.  A  load  of  dogs  is  brought  in  every 
morning  about  10  o'clock.  The  horses  are  skinned  and 
then  cut  up  in  order  to  get  them  into  the  digester.  The 
more  animal  fat  the  higher  the  percentage  of  ammonia 
in  the  tankage,   which   is  sold  on  a  unit  basis. 

A  load  of  garbage  weighing  a  little  over  2  tons  when 
turned  into  commercial  products  sells  for  $9  or  $10,  but 
it  costs  almost  as  much  as  it  comes  to.  The  entire 
process  is  handled  by  live  steam,  the  most  expensive  way 
of  doing  anything  by  heat.  The  speaker  thought  that 
the  process  could  be  improved  upon  by  using  direct 
drier. 

City  Engr.  Cook  stated  that  the  Wagner  tank  is  made 
in  Cincinnati  and  is  used  to  a  great  extent  by  slaughter 
houses  and  places  of  that  kind  to  reduce  offal.  The  cost 
of  reducing  the  garbage  is  slightly  less  than  the  money 
realized  from  by-products.  The  garbage  business  has 
been  gone  into  pretty  thoroughly  in  Wheeling.  It  was 
incinerated,  and  as  the  city  had  free  gas,  the  burning 
did  not  cost  anything.  When  the  natural  gas  company 
got  the  franchise  they  agreed  to  furnish  free  fuel  to 
the  city  crematory.  The  old  Smith  furnace  was  used,  and 
and  the  process  was  very  unsanitary.  The  location  of 
the  crematory  is  in  a  conspicuous  place  in  the  city  and  is 
a  disgrace  to  the  municipality.  The  Health  Officer  and 
the  City  Engineer  were  sent  on  a  trip  to  various  cities 
to  inspect  the  character  of  the  garbage  plants  in  use. 
and  found  that  in  no  city,  except  possibly  Pittsburg, 
where  they  have  very  cheap  fuel,  are  they  operating 
reduction  plants  at  any  profit  which  would  attract  n 
business  man  to  undertake,  liie  conclusion  reached  was 
that  the  best  thing  that  Wheeling  could  do  would  be 
to  go  into  the   incinerating  business,  , 

President  Cook  stated  that  there  was  no  complaint  in 
Toledo  of  the  operation  of  the  plant,  out  when  the  ap. 
portionment  was  made  of  taxes  for  different  purposes, 
the  Health  Department,  as  usual,  got  the  small  end  of 
it.  If  the  garbage  can  be  gathered  once  in  two  days  or 
oftener.  when  it  reaches  the  plant  it  would  not  be  ob- 
jectionable, but  when  collected  only  one  night  a  week, 
by  the  time  it  gets  to  the  plant  it  is  in  a  rotting  and 
very  objectionable  condition. 

Mr.  J.  D.  Carmody,  of  Evansville,  read  a  paper  on 
"Sand  Filtration  by  Nature's  Method."  written  by  Mr. 
Ferdinand  Grote,  of  the  Smith.Grote  slow  sand  filtration 
system.  It  referred  particularly  to  the  Owensboro  plant, 
already  mentioned. 

In  the  discussion  Mr.  Holmes  mentioned  an  experience 
at  5w>ulh  Haven  on  I.4ike  Michigan,  where,  lo  avoid  the 
cost  of  an  intake  in  Ihc  lake,  they  forced  out  under  the 
bed  of  the  lake  two  i6-in.  pipes  with  is-fj.  Cook  strain- 
ers. It  was  built  in  the  summer,  and  there  were  not 
many  users  that  year.  Two  i6-in.  pipes  furnished  a 
sufficient  supply  of  waler  until  the  following  spring, 
when  more  taps  were  taken  on  and  it  was  found  impos- 
sible to  get  waler  enough,  and  two  more  pipes  were 
pushed  out  into  the  lake,  leaving  about  4  ft.  of  sand  on 
top  of  the  pipes.  Before  that  season  was  ended  it  was 
necessary  to  put  out  two  more,  making  six  in  all.  They 
blundered  through  the  next  year,  and  the  second  year 
after  that  placed  a  i6.in.  intake  a  half  mile  out  in  the 
lake,  and  have  had  no  trouble  since.  Here  the  condi- 
tions were  that  the  sand  was  so  fine  that  the  water 
could  not  get  through  fast  enough.  Unless  a  bed  of 
gravel  can  be  had  through  which  the  water  will  pass 
reasonably  fast  to  the  strainers  of  the  wells,  tbe  supply 
will   not   be   sufficient. 

For  the  purpose  of  flushing  the  wells  they  had  erected 
a  stand  pipe  very  near  the  plant,  connected  up  with  a 
by-pass,  but  it  only  gave  temporary  relief,  the  sand  be- 
ing too  fine. 

Mr.  Grote  said  that  Mr.  Holmes  was  correct,  that  it 
would  take  the  force  of  a  current  to  make  this  kind  of 
filterinc  used  at  Owensboro,  a  success,  and  where  such 


conditions  prevail  good  results  are  obtained,  but  in  stand- 
ing water  where  there  is  nothing  to  scour  away  the 
silt,  the  strainers  will  soon  become  clogged.  The  sys- 
tem is  practicable,  however,  under  Ohio  river  conditions 
Pipv  Line  Repairs. — Mr.  Latta  said  that  they  had  re- 
cently taken  up  a  large  number  of  6,  8  and  lo-in,  mains, 
•  relaying  them  with  main*;  from  16  to  24.in.  The  method 
originally  in  vogue  was  to  excavate  over  the  old  pipe, 
taKC  a  pail-  of  cutters,  cul  off  as  close  to  the  hub  as 
possible,  and  knock  it  out,  losing  from  6  to  8-in.  of  pipe 
in  that  way.  This  loss  the  speaker  reduced  by  cutting 
out  every  second  joint  and  leaving  the  intervening  joints- 
intact.  In  order  to  save  waste  of  pipe  the  speaker  con- 
ceived the  idea  of  having  a  steel  clamp  made  with  feet 
all  pointing  one  way;  clamping  this  around  the  pipe, 
placing  two  10-ton  jacks  on  eacli  side  of  the  pipe  with 
the  foot  of  the  jack  against  the  hub  of  the  pipe  and  with 
Ihe  head  of  the  j.-ick  against  the  side  of  the  clamp  where 
it  came  around.  This  method  was  unsuccessful,  as  the 
pipe    was    smashed    by    the    jacks. 

Mr.  Asa  Williams,  of  Owensboro,  stated  that  about 
live  years  ago  he  had  occasion  to  take  up  1,200  ft.  of 
8-in.  pipe  and  relay  with  lO-in.  Three  tripods  were 
equipped  with  chain  blocks.  The  pipe  was  cut  at  one 
corner  at  the  valve,  the  pipe  being  in  the  ditch,  and 
the  next  corner  at  a  Src  hydrant  T.  The  trijiods  were 
set  about  two  lengths  of  pipe  apart.  The  end  of  the 
pipe  was  pulled  up,  taking  a  strain  with  the  other  chain 
hlock,  and  when  the  end  of  the  pipe  got  up  to  the  top 
of  the  ditch  a  skid  was  placed  across  the  top  of  the 
ditch  to  rest  the  pipe  on.  The  tripod  and  chain  block.-i 
were  then  moved  further  down,  and  skids  were  event- 
ually placed  in  this  way  across  the  ditch  until  the  entire 
length  of  pipe  rested  on  the  skids.  It  was  then  rolled 
"ff  the  skids  and  the  other  pipe  placed  in  position. 
I-'very  third  joint  of  the  removed  pipe  was  then  melted 
out.  A  couple  of  30-ft.  telephone  poles  were  placed 
on  a  wagon  and  two  sections  of  pipe  slung  under  the 
poles  and  the  pipe  hauled  to  the  place  where  it  was  to 
be  laid.  It  was  easier  to  melt  the  joints  on  top  of  the 
ground  than  in  the  ditch.  He  has  since  taken  up  both 
4  and   6-in.  pipe,  using  the  same  method. 

Mr.  Holmes  preferred  to  melt  thj  joints  out  in  the 
ditch,  making  the  lengths  as  long  as  can  be  handled  with 
teams,  cutting  the  pipe  far  enough  from  the  bell  so  as 
to  put  a  sleeve  on  and  handle  it  in  that  way.  By  using 
cutters  on  small  pipe,  sav  4  and  6-in.,  it  is  possible  to 
Kct  them  out  of  the  way  in  a  little  while.  Mr.  Holmes 
liad  seen  plumbers*  blowing  machines  or  torches  used 
on   jilpe  joints,   but  the   process    is   slow. 

Secretary  Veach  stated  that  about  a  year  and  a  half 
ago  he  asked  Mr.  L.  E.  Chapin,  of  Canton,  O.,  whether 
there  was  not  some  better  method  of  unjointing  pipe  than 
by  burning  it  out  in  the  ditch;  and  was  told  that  the 
.Standard  Oil  people  in  'Cleveland,  O.,  had  an  arrange* 
ment  in  the  way  of  a  jack  that  one  of  their  men  had 
designed.  It  could  be  dropped  down  over  the  pipe,  and' 
had  pawls  in  it  that  would  prevent  it  from  slipping. 
They  could  push  out  6  or  8-in.  pipe  out  of  the  bell  in- 
a  few  moments:  a  very  practical  and  very  successful  de- 
vice. They  relaid  more  or  less  cast  iron  pipe  every  year, 
and  they  were  very  much  pleased  with  it  and  used  it 
entirely. 

Mr.  W.  J.  Scroggins,  of  Wheling,  showed  samples  of 
the .  incrustation  taken  from  the  interior  of  the  water 
pipe  in  that  city.  They  were  chunks  of  black  sub- 
stance, the  color  of  tar  and  almost  as  hard  as  iron.  It 
required  from  four  to  eight  men  to  pull  the  cleaner 
Through  the  pipes.  The  delegates  subsequently  inspect- 
ed the  process  of  clearing  the  water  mains,  which  was 
going  on  at  Wheeling  in  charge  of  Mr.  D.  H.  Buell,  of 
the  National  Water-Main  Cleaning  Co.  Mr.  Scroggins 
stated  that  4  and  6-in.  mains  in  Wheeling  were  so  in- 
crusted  internally  in  some  places  tliat  their  diameter  did 
not  exceed  i^-in.,  and  in)  some  places  not  i-in.,  and 
when  they  try  to  flush  such  mains  through  the  fire 
hydrants  they  could  not  throw  a  stream  more  than  7  or 
8-in.  beyond  the  nozzle.  After  cleaning  the  mains  the 
same  hydrant  would  throw  a  stream  of  full  size  half  way 
across   the  street. 

City  Engineer  Cook,  of  Wheeling,  explained  that  the 
hard  and  metallic  character  of  the  deposit  found  in  the 
Wheeling  water  pipes,  and  the  carbuncles  and  tiibercula- 
tion  were  undoubtedly  due  to  the  refuse  from  tin-plate 
mills,  coal  mines,  etc.,  a  condition  that  did  not  exist  at 
many  other  points  on  the  Ohio  river,  but  has  been  in- 
creasing at  Pittsburg  and  Wheeling  for  the  last  five 
years  to  an  alarming  degree  since  the  tin-plate  mills  and 
other  manufacturing  plants  have  been  discharging  their 
residue  into  the  Ohio  river.  In  Pittsburg  the  process  of 
cleaning  the  mains  had  developed  the  fact  that  it  was 
impossible  to  get  a  broom-stick  through  many  4  and  6-in. 
mains.  The  method  of  cleaning  is  very  simple.  A  swab 
is  attached  to  the  end  of  a  wire,  a  piece  of  jute  being 
used.  A  hole  is  cut  in  the  pipe  and  the  flow  of  water 
carries  the  swab  along  with  the  small  wire  attached.  To 
this  wire  is  attached  a  cable  which  pulls  the  cutter 
through,  there  being  a  windlass  at  the  far  end.  It  is- 
astonishing  to  see  the  substances  that  are  removed  from 
the  pipe.  It  is  so  offensive  that  many  people  standing 
watching  the  process  remarked  that  they  had  never  seen 
sewers   cleaned    that   way    before. 

At   the   evening  session   illustrated   addresses  on   meth. 
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ods  of  filtration  were  given  in  the  handsome  auditorium 
of  the  Carroll  Club,  by  Messrs.  F.  B.  Leopold  and  Morris 
Knowles,  both  of  Pittsburg.  Mr.  Leopold's  subject  es- 
pecially was  the  new  Lorain  plant,  which  he  stated  was 
probably  more  nearly  adapted  for  a  city  the  size  of 
Wheeling  than  any  other.  The  intake  of  the  water  from 
the  lake  to  the  sedimentation  basin,  its  transfer  to  th* 
mixing  basin,  the  introduction  of  the  coagulant,  etc., 
were  all  shown  by  lantern  slides.  Various  improvements 
made  since  1897  at  Lorain  were  explained,  and  figures 
were  presented  showing  the  falling  off  in  typhoid  fever 
after  the  installation  of  the  filteration  plant.  Mr. 
Knowles  described  the  Pittsburgh  filters,  which  were  the 
subject  of  a  series  of  articles  in  this  journal  some  time 
ago.  The  originally  projected  cost  of  the  filteration  sys- 
tem proper  was  $3,300,000.  Adding  the  low  lift  pump- 
ing station  and  the  filtered  water  reservoir,  and  the  land, 
etc.,  will  make  another  million.  The  original  estimate 
will  riot  be  exceeded,  and  in  fact  some  few  hundred 
thousand  dollars  will  be  saved,  which  can  be  applied  to 
future    operating   expenses. 

Water  Waste. — On  Thursday  morning  a  paper  on 
"Meters"  was  read  by  Mr,  A.  L.  Holmes,  of  Grand 
Rapids.  The  title  is  somewhat  misleading,  for  it  was 
partly  an  argument  for  the  maintenance  of  a  water 
plant  in  good  order,  by  preventing  slip  in  pumps,  leak- 
age in  mains  and  waste  in  houses.  When  this  is  done 
it  is  possible  to  know  the  cost  of  water  under  efficient 
management,  and  then,  by  using  meters,  to  charge  each 
consumer  a    fair  price   for  what  he   was  using. 

Mr.  William  Schofield,  of  Benwood,  W.  Va.,  agreed 
with  a  statement  in  the  paper  as  to  the  fallacy  of  com- 
paring water  rates  in  vogue  in  different  localities,  ex- 
plaining that  in  Benwood,  adjoining  Wheeling,  they  were 
compelled  by  ordinance  to  charge  the  Wheeling  rates, 
although  they  were  supplying  filtered  water  to  only  7,000 
I^ople  for  domestic  service  only;  whereas  the  city  of 
Wheeling  supplies  large  manufacturing  establishments 
and  is  pumping  17  or  18  million  gallons  per  day.  Mr. 
Fred.  Bosch,  of  Whitewater,  Wis.,  thought  that  the  point 
made  by  Mr.  Holmes  in  calling  attention  to  the  fact  that 
water  rates  are  seriously  affected  by  pump  slippage,  was 
an  important  one.  He  gave  an  interesting  account  of  his 
investigations  along  that  line  in  detecting  pump  slippage, 
by  means  of  which  he  reduced  the  amount  very  mater- 
ially. '  , 

Mr.  O'Shaughnessy,  of  Columbus,  told  of  his  success 
in  reducing  waste  at  that  city,  as  a  result  of  which, 
although  some  1,500  taps  had  been  added  in  seven  years, 
something  like  five  million  gallons  less  water  was  now 
being  pumped  per  24  hours.  He  found  that  the  meter 
was  a  powerful  factor  in  reducing  the  waste  of  water. 
If  a  meter  is  installed  on  the  premises,  even  if  it  does 
not  work,  so  long  as  the  customer  is  not  aware  of  the 
fact,  it  is  a  guardian  that  tends  to  keep  down  the  waste 
of  water.  Unless  mersures  had* been  taken  to  reduce 
the  wastage  at  Columbus,  even  30  million  gallons  capa- 
city would  not  be  sufficient  to  take  care  of  the  demand. 
The  speaker  thought  that  the  old  style  of  brass  ring 
packing  inside  of  a  horizontal  pump  was  very  poor,,  and 
permitted  a  large  slip.  He  now  uses  square  plaited  hemp 
and  square  canvas  packing  in  about  the  same  proportions 
all  the  way  through,  if  all  hemp  is  employed  or  all  can- 
vas, the  result  is  not  so  good.  The  city  that  persists  in 
not   using   meters  is  certainly  behind  the   times. 

Mr.  Schofield  stated  that  he  thought  slip  was  a  very 
important  point  as  a  result  of  recent  experience.  Find- 
ing that  the  pumps  were  running  faster  than  usual,  he 
set  himself  to  learn  the  cause.  He  had  attributed  part 
of  the  increase  to  the  increased  use  of  water  by  water- 
motor  washing  machines.  Not  finding  it  there,  he  ex- 
amined the  sewers,  still  with  no  result,  and  then  set  the 
engineer  to  work  on  his  pumps.  The  engineer  reported 
no  broken  springs,  valves  all  in  good  condition,  and 
pump  all  right.  He  then  tried  to  find  leakage  on  ths 
lines,  but  discovering  nothing  of  moment,  returned  again 
to  the  pump,  and  after  various  tests  found  there  was  40 
per  cent  slippage.  Repairs  to  the  pump  cut  down  37  per 
cent,  of  the  slip.  Then  the  engineer  examined  his 
valves,  and  found  them  to  be  J^-in.  too  small,  and  the 
water  was  shooting  out  around  the  edge  of  the  valves 
and  going  back.  New  valves  were  placed  on  the  pump, 
but    he    still     found    considerable    slip.  The    engineer 

went  down  to  the  sewer  one  day  which  empties  into  tfee 
river  and  from  which  the  water  is  discharged  from  the 
condensers  and  from  the  filter  plant.  He  thought  there 
was  too  much  water  coming  from  the  sewer,  and  an  in- 
vestigation showed  some  tubes  shoved  endwise  in  the 
surface    condenser,   from   which   the    water  was   going. 

In  the  business  meeting  it  was  voted  to  meet  next 
year  at  Pittsburg,  the  date  to  be  fixed  later.  The  fol- 
lowing officers  were  elected:  President,  John  Langan, 
Tipton,  Ind.;  Vice-Presidents,  William  Schwertfeger, 
Wheeling,  W.  Va.;  Elkanah  Hulley,  Marion.  Ind.;  Asa 
Williams,' Owensboro,  Ky.;  L.  M.  Latta,  Akron,  O.;  A. 
L.  Holmes,  Grand  Rapids,  Mich.;  Fred  Bosch,  White- 
water, Wis.;  J.  Ahearne,  Nashville,  Tenn.;  W.  J.  Scrog- 
gins,  Wheeling.  W.  Va.;  T.  H.  Venner,  McKeesport,  Pa.; 
Dabncy  H.  Maury,  Peoria,  111.;  Secretary,  Wm.  Allen 
Veach.  Newark,  C;  Treasurer,  A.  W.  Inman,  Massilon, 
O.;  Executive  Commitiee,  A.  H.  McAlpine,  Columbus, 
O.;   Jerry   O'Shaughnessy,    Columbus,    O.;    C.    W.    Wiles, 


Delaware,  O. ;  Finance  Committee,  Geo.  F.  Cooper, 
Xenia,  O.;  Wm.  Schofield,  Benwood,  W.  Va.;  J.  M. 
Wisler,  Toledo.  O. 


CONCRETE  COLUMN    FORMULAS 

The  following  letter  from  Mr.  H.  C.  Turner,  of  the 
Turner  Construction  Co.,  New  York,  is  self-explanatory: 
"Referring  to  your  magazine  of  Sept.  21  and  the  article 
in  the  Current  News  Supplement  entitled  'Suggested 
Rules  for  Reinforced  Concrete,'  there  is  an  error  in  the 
formula  given  for  the  value  of  spiral-wound  reinforced 
concrete  columns.  The  last  term  in  this  equation, 
fs'  X  As'^  should  be  fs  X  As;  in  other  words,  both  of 
the  prime  marks  should  be  omitted." 


PERSONAL     NOTES. 

Mr.  William  H.  McEniry  has  been  elected  city  engi- 
neer of  Bessemer,  Ala. 

William  England  Kern,  first  assistant  surveyor  in  the 
Sixth  District  of  Philadelphia,  died  Sept.  20.  He  was 
40  years  old, 

Mr.  J.  C.  JefTery,  assistant  city  engineer  of  Seattle, 
Wash.,  has  resigned  to  enter  a  general  contracting  busi- 
ness with   Mr.   J.    S.  Holt,  of   Seattle. 

Lieut.-Col.  Walter  L.  Fisk,  Corps  of  Engineers,  U. 
S.  A.,  has  been  ordered  from  San  Francisco  to  the  office 
of    the   Chief    of   Engineers    for    temporary   duty. 

Mr.  W.  G.  Bierd,  whose  resignation  as  general  man- 
ager of  the  Panama  R.  R.  recently  was  noted  in  these 
columns,  is  to  enter  the  service  of  the  New  York,  New 
Haven  &  Hartford  R.  R.,  succeeding  Mr.  O.  M.  Shepard, 
general  superintendent,  who  is  to  retire  from  railroad 
work  Oct.    I. 

Capt.  jas.  P.  Jervey,  Corps  of  Engineers,  U.  S.  A., 
commanding  Company  A,  First  Battalion  of  Engineers, 
has  been  ordered  to  the  Engineer  School  at  Washington 
Barracks    as    instructor. 

Mr.  Herbert  W.  Goddard,  formerly  connected  with 
the  Ransome  &  Smith  Co.,  New  York  City,  has  become 
euperinendent  for  tbe  Concrete  Steel  &  Tile  Construc- 
tion Co.,    Boston,   Mass. 

Prof.  E.  L.  Clark,  assistant  professor  of  civil  engi- 
neering at  the  Missouri  School  of  Mines,  Rolla,  Mo.,  has 
resigned  to  accept  a  position  in  the  United  States  engi- 
neering office   at   Seattle,  Wash. 

Frank  L.  Gilman,  chief  engineer,  of  the  Oregon  water 
power  division  of  the  Portland  Railway,  Light  &  Power 
Co.,  Portland,  Oregon,  and  city  engineer  of  Portland  in 
1895-96,  died  at  his  home  in  that  city,  Sept.  11,  aged 
47   years. 

Mr.  Lucius  T.  Gibbs  has  been  appointed  electrical  en- 
gineer of  the  Baltimore  &  Ohio  R.  R.,  succeeding  Mr. 
W.  D.  Young,  resigned.  Mr.  Gibbs  is  brother  of  Mr. 
George  Gibbs,  general  superintendent  of  motive  power 
of  the  Pennsylvania  R.  R.      * 

Mr.  Howard  C.  Tord  has  been  appointed  assistant 
professor  of  irrigation  engineering  and  surveying  at  Iowa 
State  College,  Ames,  la.  Mr.  Ford  is  a  graduate  of  the 
University  of  Colorado  and  has  been  instructor  in  civil 
engineering  in  that   institution   for   three   years. 

Mr.  E.  Darrow  has  resigned  as  chief  engineer  and 
general  manager  of  the  Toledo  &  Indiana  Ry.  Co.  to  be- 
come engineer  for  a  syndicate  with  headquarters  in  New 
York  City.  He  has  been  succeeded  by  Mr.  H.  C.  War- 
ren, formerly  superintendent  of  the  Toledo,  Port  Qinton 
&   Lakeside  Ry. 

Prof.  L.  E.  Young  recently  became  director  of  the 
Missouri  School  of  Mines  and  Metallurgy,  at  Rolla,  Mo. 
He  has  had  a  wide  experience  in  mining  in  Pennsyl- 
vania, Iowa,  Michigan  and  Colorado.  He  was  professor 
of  mining  engineering  at  the  Colorado  School  of  Mines 
at  Golden,  Colo.,  for  several  years,  and  before  that  he 
was  assistant  professor  of  mining  engineering  at  the 
Iowa    State   College. 

Mr.  Charles  N.  Black,  general  manager  and  chief  en- 
gineer of  the  Metropolitan  Street  Ry.  Co.  of  Kansas 
City,  Mo.,  has  been  appointed  vice-president  and  general 
manager  of  the  United  Railroads  of  San  Francisco,  suc- 
ceeding to  the  duties  of  the  late  Mr.  Geo.  F.  Chapman. 
Mr.  Black's  connection  with  the  Kansas  City  company 
dates  from  the  time  when  as  chief  engineer  for  Ford, 
Bacon  &  Davis,  of  New  York,  the  reconstruction  of  the 
system  was  entrusted  to  him.  This  work  was  finished  in 
September,  1903,  and  Mr.  Black  was  induced  to  con- 
tinue with  the  company  as  its  chief  engineer.  Two 
years  later  he  was  appointed  manager. 

Mr.  W.  L.  Mattoon,  formerly  division  engineer  on 
the  Zanesville  and  Western  and  Corning  division  of  the 
Toledo  &  Ohio  Central  Ry.,  with  headquarters  in  Co- 
lumbus, Ohio,  has  become  principal  assistant  engineer 
of  the  Hocking  Valley  and  Zanesville  &  Western  rail- 
ways, with  headquarters  in  the  same  city,  succeeding 
Mr.  Parker  S.  Cott,  who  resigned  to  accept  a  position 
with  the  Sunday  Creek  Coal  Co.  Mr.  Mattoon  is  suc- 
ceeded in  his  former  position  by  Mr,  D.  C.  Holtsbery. 
division   engineer   of  the   Eastern  division   of  the  Toledo 


Of  Ohio  Central  Ry.,  who  in  turn  is  succeeded  by  Mr.  K. 
P.  Black,  in  charge  of  construction  work  on  the  Indian- 
apolis division. 

Samuel  Sloan,  chairman  of  the  board  of  directors  of 
the  Delaware,  Lackawanna  &  Western  R.  R.  and  for 
3 J  years  president  of  the  same  road,  died,  Sept.  za, 
aged  90  years.  He  was  one  of  the  best-known  railroad 
men  in  this  country  and  since  the  beginning  of  his 
railroad  career  in  1855  as  a  director  of  the  Hudson 
River  R.  R.  he  had  been  at  various  times  president  of 
seventeen  railroads,  among  which  are  the  Michigan 
Central,  Pere  Marquette,  International  &  Great  Nor- 
thern, and  the  Fort  Wayne  &  Jackson.  He  was,  how- 
ever, most  closely  connected  with  the  Delaware,  Lacka- 
wanna &  Western,  which  under  his  management  was 
developed  from  a  short  coal  road  into  a  great  trunk  line. 
He  retired  from  the  presidency  of  the  Lackawanna  in 
t899. 

Mr.  Frederick  L.  Smith  has  opened  an  office  at  5 
Beekman  St.,  New  York,  as  an  industrial  engineer  and 
specialist  in  structural  steel  and  reinforced  concrete.  He 
will  pay  particular  attention  to  the  selection  of  indus- 
trial sites,  the  design  of  mills  and  power  plants,  the  in- 
vestigation and  appraisal  of  factory  properties  and  the 
design  of  structural  work.  For  the  past  six  years  he 
has  been  in  charge  of  the  New  York  office  of  Mr.  Joseph 
H.  Wallace,  the  well-known  industrial  engineer  of  New 
York  and  London,  during  which  time  a  number  of  im- 
portant mills,  shops  and  power  plants  were  designed  in 
the  oflfice,  and  plans  were  prepared  for  a  large  amount 
of  structural  work  for  architects  and  engineers  who  did 
not  have  a  structural  department. 


BUSINESS     NOTES. 


Judge  Hough  of  the  U.  S.  District  Court  at  Philadel- 
phia appointed  Messrs  D.  P.  Allerton,  Wm.  H.  Carpen- 
ter and  S.  P.  Thomas  on  Sept.  25  receivers  for  the 
Scofield  Co.,  of  that  city.  This  company  has  lately 
executed  a  number  of  large  contracts  in  different  parts 
of  the  country,  including  the  dry-dock  at  the  League 
Island  Navv  Yard  and  the  large  government  pier  at  the 
Jamestown   Exposition. 

The  Ohio  Canal  Traction  Co.,  of  Qeveland,  O.,  was 
recently  incorporated,  with  $75,000  capital,  to  place  a 
number  of  250-ton  steel  barges  iJropellcd  by  40-h.-p. 
gasoline  engines  on  the  Ohio  canals.  The  route  at  first 
will  be  frorn  Cleveland  to  Akron,  but  it  Js  expected  that 
service  will  ultimately  be  extended  to  Massillon,  New 
Philadelphia,  Canal  Dover,  Uhrichsville,  Dresden  and 
Zanesville. 

The  Trussed  Concrete  Steel  Co.,  of  Detroit,  has  opened 
an  office  at  502  Atlas  Bldg.,  San  Francisco,  in  charge  of 
Mr.    Felix  Kahn. 

Among  orders  for  foreign  shipment  recently  received' 
by  the  Buffalo  Forge  Co.,  of  Buffalo,  is  one  for  a  hori- 
zontal center  crank  compound  automatic  engine,  13x20x14, 
for  direct  connection  to  a  General  Electric  Company's 
generator.  The  unit  is  for  the  electric  illumination  of 
the  tower  of  Noshiro,  on  the  northwest  coast  of  Japan. 

Wm.  B.  Scaife  &  Sons  Co..  Pittsburg,  Pa.,  have  been 
awarded  the  contract  for  furnishing  the  structural  steel 
work  and  steel  storage  bins  for  the  new  plant  of  the 
Henry  Cowell  Lime  &  Cement  Co.,  Concord,  Cal.  Eleven 
buildings  will  be  required,  involving  about  2,500  tons  of 
structural   steel. 

The  Conley  Frog  &  Switch  Co.,  Memphis,  Tenn.,  has 
completed  its  plant,  consisting  of  a  reinforced  concrete 
building  with  electrically  driven  machinery.  The  com- 
pany's shipping  facilities  are  excellent,  the  plant  being  on 
the  Illinois  Central  R.  R.  and  the  Union  Belt  Ry.  A 
number  of  orders  from  railroads  are  now  being  executed. 
The  capital  of  the  company  is  $200,000,  and  the  officers 
are:  Mr.  J.  E.  Conley,  president;  Mr.  B.  S.  Randall, 
vice-president,  and  Mr.  F.  J.  Callahan,  secretary  and 
treasurer. 

Mr.  Max  F.  Abbe,  president  of  the  Abbe  Engineering 
Co.,  New  York,  has  just  returned  from  a  five  months* 
trip  to  Europe.  He  visited  England,  Belgium,  France 
and  Germany,  and  in  several  places  made  contracts  for 
the  manufacture  of  tube  mills  and  linings  under  his  vari- 
ous patents.  In  Germany  he  contracted  with  the  Fried. 
Krupp  Aktiengesellschaft  Grusonwerk,  at  Magdeburg 
Buckau,  for  the  building  in  the  United  States  of  their 
celebrated  Excelsior  mills,  of  which  the  Krupp  people  have 
sold  30,000  in  various  parts  of  the  world.  The  Abbe 
Engineering  Co.  will  be  ready  within  a  month  to  supply 
the  trade  with  mills  of  this  type. 

The  Cattaraugus  Cutlery  Co.,  Little  Valley,  N.  Y.» 
has  recently  purchased  extensive  new  machinery  equip- 
ment for  an  addition  to  its  two  present  factories  in  Little 
Valley.  The  new  machines  comprise  an  engine,  a  gener- 
ator and  motors  made  by  the  Allis-Chatmers  Co.  The 
engine  is  an  i8x42-in.  horizontal  heavy-duty  Reliance 
Corliss  engine,  belted  to  a  150-kw.  AlHs-Chalmers  alter- 
nator, wound  for  6o-cycle  3-phase  current  at  440  volts. 
The  motor  equipment  includes  three  4o-h.-p,  Allis-Chal- 
mers  standard  induction  motors  designed  for  a  speed  of 
850  r.  p.  m.,  a  3o-h.-p.  motor  for  the  same  speed,  and 
three  5-h.-p.  machines  for  1,130  r.  p.  m.  apioce. 
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OF    SPECIAL     INTEREST    TO 

CONTRACTORS,  SUILDERS,   ENGINEERS 

AND  MANUFACTURERS 

tNCINintINC    AMD    ■UILOINC  SUPPLIES 

WATER. 

MHt  Arrntti  AlfktititmHj  hf  Stmtn. 

Alimmy  AU. — Tbe  qusstian  of  catablishinK  a  water  sys- 
laa  aa  At  S">— ^  <»  t^  Alabama  Poytcchnic  Institute 
i*  npumjj  aaMkr  coosidcratioii. 

Slwfmi.  AU. — J.  .A.  Batenun.  Mayor.  writ«  thai 
iiUiH  amd  MCciScatioiu  arr  on  file  at  the  ofiicc  of  the 
Jlorria  Loioer  Co.,  at  Slocooib,  for  water  works,  and 
bid*  will  be  ncehred  at  once  for  il<  construction;  prob- 
able coat  $is.aoo. 

Tmetam,  Arix. — Bid*  nill  be  received  at  the  office  of 
Frmnk  S,  Treat,  City  Recorder,  until  Nov.  4  for  furnish- 
tec  Material  and  uwsuuctiny  a  rrsiein  of  water  works,  as 
aototiaed  in  The  Easineerinc  Record. 


Art. — E.  H.  Canon,  Mavor,  writes  that  this 
citjr  propct*  lettinc  new  franrdise  for  water  works  for 
sc  jrcara.  Old  franchise  expires  next  year.  Population 
01  town   is  now  6,040. 

Bfrkrity.  Cml. — Tbe  Teoples'  Water  Co.  is  reported  to 
have  decided  to  install  another  large  pumping  plant  at  its 
statiaa  on  University  A\-e.  between  Shattuck  Ave.  and 
Gram  St, 

KiMTtU*.  Cat. — Tbe  SanU  Ana  Riverside  Water  De- 
iilniiwinr  Co.  is  reported  incorporated  with  a  capital  of 
tjoa,aoo,  by  G.  W.  Sherwood.  L.  P.  Drake,  .\.  N.  Sax- 
ton  and  others. 

Craig.  Colo. — Gen.  Frank  D.  Baldwin,  former  Com- 
mander  of  the  Dept.  of  Colorado,  now  on  the  retired 
Kflt,  is  reported  to  be  here  investigating  a  proposition  to 
a  canal  to  irrigate  100.000  acres  of  land.  The 
~  canal  is  to  extend  to  the  Craig  placers. 


X>«it4L  Colo. — Eogr.  E.  P.  Martin,  of  Paoiiia,  writes 
that  bids  are  wanted  for  the  building  of  a  32-in.  siphon. 
It  is  •>ropaeed  to  build  a  large  reservoir,  but  no  bids  have 
a*  yet  been  asked  for  this  work. 

WalHntfori,  Comm.—J.  H.  Child.  Supt.  and  Engr.. 
Wallingford  waterworks,  writes  that  several  possible 
sources  of  increased  water  supply  are  to  be  considered. 
It  is  not  probable  that  any  construction  work  will  be 
done  before  the  spring  of  190S. 

AthbMrm,  Ca.— See  "Power  Plants,  Gas  and  Electric- 
ity." 

ililUn,  Ga. — See  "Power  Plants,  Gas  an  dElectricity." 

.4lUmla.  Co. — The  Special  Waterworks  Com.  (Council- 
nan  Longine,  Chmn.)  in  its  report  to  Council  recom- 
mend* that  a  new  pump  be  bought  for  Hemphill  station 
ai  once:  that  a  pum->  be  bought  for  the  river  station  in 
the  near  future;  that  anew  reservoir  be  completed  as 
soon  aa  poanUe;  that  the  new  filter  plant,  coagulating 
and  dcnr  water  basin  be  pushed  to  completion^  as  rapidly 
as  posaiblc;  that  a  basin  be  constructed  at  the  river  station 
between  the  inu^e  pipes  and  the  pump,  so  as  to  assist 
in  clearing  the  water  btfore  it  reaches  the  reservoir,  and 
that  tbe  new  t6-in.  nuiin  be  laid  as  fast  as  possible  and 
that  more  service  pines  be  put  down  throughout  the  city. 

ShttUj.  ;<£•*«.— Fred  C.  Mickelson,  City  Ok.,  writes 
that  bid*  will  be  called  for  about  Dec.  i  for  the,  con- 
strnetion  of  water  works  to  cost  about  $<,soo.  Engineer. 
N.  M.  Holm,  of  Shelley. 

Harmon.  /B.— Benj.  F.  Swab.  VilUge  Clk.,  writes  that 
an  cnsinccr  will  soon  be  selected  to  prepare  plans  for 
water  works,  to  cost  about  $6,000.  Have  well  completed, 
depth  ut  ft. 

Waltriaa,  la. — ^Tbc  citizeiu  in  maaa  meeting  on  Sept. 
14  arc  reported  to  have  decided  to  call  an  election  ^  to 
vote    on   the    advisability    of    purchasing    or   constructing 


Frankfort.  Kan. — J.  M.  Shumate.  City  Clk..  writes  that. 
the  cftiaens  on  Sept.  16  voted  to  issue  $21,500  bonds  for 
waterworks. 

*Nrm  Orleans.  La. — I^ocal  press  report*  state  that  the 
Sewerage  and  Water  Bd.  on  Sept.  16  awarded  contracts 
■■  felmrs  for  hauling  and  laying  of  approximately  350 
mflca  of  c.  i.  water  pipe,  from  4  to  30  in.  diam.  and 
aggiegating  about  36,000  tons;  Contract  ij-W  to  Irwin 
Bros..  $»s.789:  contract  17W  to  M.  O.  Herron  &  Co.. 
$337,791;  contract  16-W  to  A.  L.  Patterson  "Ir  Co..' 
$356,167,  and  contract  18-W  to  General  Contr.  Co.,  $11]. 
6J7. 

Paturtan,  La. — Tbe  Mayor  write*  that  preliminary  sur- 
vey baa  been  made  for  water  works,  but  the  proposition 
to  tonatfim  same  has  not  yet  been  submitted  to  tbe  tax- 


PoUa<k,  La. — The  Town  Coancil  is  reported  to  have 
decided  to  eonstmct  water  work*. 

Berlin,  Mtf.— Sec  "Power  PlanU,  Gas  and  Electricity." 

ilattaaaiaeit,   Uast. — A  committee  is   reported  to  have 

been   fov^wd  to  consider  a  public  water  supply.  5>elect' 

man    Lialii'    W.    Tenney    may    be    able   to    give  further 
tnsormjmon. 

'Cokatt,  Uinn. — W.  D.  Lovell,  of  Minneapolis,  is  re- 
ported 10  have  secured  the  contract  for  constructing 
watcrworlu  fbids  opened  Sept.  7),  for  $5,373. 

Fairfax,  Uinn. — It  is  stated  that  bids  will  be  received 
until  Oct.  f  by  tbe  Village  Council  for  constructing,  a 
steel  watertower  and  tank.    J.  T.  Johnson.  Kngr.,  Gibbon. 

•Dminlk.  Uinn.—t.  M.  Case,  Mgr.  Water  k  Light 
Cbmrs.,  writes  that  the  contract-  for  constructing  and  in- 
saaHir''  two  electric  booMer  pumps  at  46th  Ave..  N.,  and 
Grand  Ave.  fbid*  opened  Set>t.  s)  has  been  awarded  to 
Fairbanks.  Morse  ft  Co..  of  Chicago.  III.,  for  $4,335. 

Setrton.  Uia. — ^Blds  will  be  received  until  Oct  7  It 
the  Mayor  and  Bd.  Aldermen,  for  furnishing  material 
and  constnctinc  a  complete  water  works  system.  Xavicr 
.K.  Kramer,   Engr^  Maenotia. 

Colmmbia,  Miu. — W.  L.  Simmons.  Town  Ok.,  writes 
that  E.  Blancfaard.  of  Columbia,  bat  prepared  preliminary 
plan*  for  watcrwork*  and  icwerace  system  for  Columbia, 


to  cost  about  $50,000.     Election  will  probably  be  held  on 
Nov.  1. 

Culffort.  iliti. — M.  T.  Sullivan,  City  Engr.,  writes 
that  bonds  have  not  yet  sold  for  extensions  to  water- 
works and  sewerage  system,  and  no  contract  for  work  yet 
let. 

Fremont,  Neb. — See  "Power  Plants,  Gas  and  Elec- 
tricity. 

Hildrelk.  .VeK— The  ciliiens  are  reported  to  have  voted 
10  issue  $10,000  bonds  for  water  works. 

'S'rwfort.  A'.  H.— The  contract  for  extending  the  water 
system  to  the  village  of  C,uild  and  for  laying  3  miles  of 
8  and  6-in.  c.  i.  pipe  was  on  Sept.  14  let  to  .-Vblett  & 
Bowes,  of  Cohoes,  N.  Y.,  at  39H  cts.  per  lin.  ft. 

'Orange,  N.  J. — Contracts  for  the  final  work  of  com- 
pleting toe  water  supply  and  distribution  additions  (bids 
opened  by  City  Council  on  Sept.  9)  arc  reported  to  have 
been  awarded  as  follows:  For  concrete  work  on  new 
reservoir  and  gatehouse,  John  W.  Heller,  of  Brooklyn, 
N.  S'..  for  $53,835;  the  Warren  Foundry  &  Machine  Co., 
of  Phillipsburg,  secured  contract  to  furnish  c.  i.  pipe 
for  $57,385.  R.  H.  Kernan,  of  South  Orange  secured 
contract  to  lay  the  pipe  for  $27,950. 

Alamagordo  ,N,  M. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Tnpfer  Lake,  N.  Y.—X).  C.  Randall.  Supt.  Tupper 
l.ake  Water  Co..  writes  that  A.  W.  Cuddeback,  of  Pat- 
erson.  N.  }.,  is  engineer  for  the  proposed  standpipe. 

Xew  Vvrk,  N.  Y. — The  attention  of  intending  bidders  is 
now  directed  to  the  contracts  to  be  advertised  during  the 
fall  and  winter  by  the  Bd.  of  Water  Supply,  299  Bway., 
New  York,  N.  \ ..  to  include  main  dam,  Kensico  reser- 
voir: headworks  of  Catskill  aqueduct,  portions  of  the 
Esopus  division  of  the  Catskill  aqueduct:  portion  of  Wall- 
kill  division  of  Catskill  aqueduct:  Rondout  siphon  and 
Wallkilt  siphon,  as  advertised  in  1  .|;  Engineering  Record, 
in  order  that  they  may  look  over  the  ground  before  topo- 
graphical features  arc  obscured  by  snow^.  Further  infor- 
mation can  be  obtained  from  A.  D.  Flinn,  Dept.  Engr. 
in  charge  of  headquarters.  Room  1 51 5,  399  Bway.,  N.  Y. 
City. 

Lenoir,  N.  C. — The  Mayor  writes  tnat  bids  will  be  re- 
ceived about  Oct.  1  foi  improvements  to  water  works, 
sewers  and  paving,  to  cost  between  $75,000  and  $100,000. 

Gastonia,  .V.  C. — Bids  are  wanted,  it  is  stated,  until 
Oct.  I  lor  $30,000  street  improvement  bonds;  $23,000 
waterworks  and  sewer  bonds;  $15,000  school  bonds.  E. 
N.  Linebcrgcr,  Trcas. 

Fargo,  jV.  P. — It  is  stated  that  bids  will  be  received 
until  Oct.  9  by  the  Bd.  Co.  Comrs.  for  constructing  a 
nneumatic  water  plant  at  the  County  Hospital,  .\rthur 
Lewis.  Co.   .\ud. 

Delta,  O. — The  Delta  Electric  Light  Co.  is  reported  to 
have  petitioned  City  Council  for  a  franchise  for  water 
works. 

Swanton,  O. — The  City  Council  is  reported  to  have 
passed  an  ordinance  providing  for  the  purchase  of  a 
site  for  water  works.  The  citizens  about  a  year  ago 
voted  to  issue  $30,000  bonds  for  the  construction  of 
fame. 

*Cincinnati.  O. — The  Bd.  of  Pub.  Service  on  Sept.  18 
awarded  contracts  for  water  meters,  with  H-in.  connec- 
tions, to  the  America  \''alve  &  Meter  Co.  and  Neptune 
Meter  Co.,  New  York,  N.  Y. ;  Pittsburg  Meter  Co.. 
Thcmpson  Meter  Co.,  of  Brooklyn,  and  Buffalo  Meter 
Co. 

Columbus  .O.- — The  Bd.  of  Pub.  Service  is  reported  to 
have  on  Sept.  18  oi>encd  bids  for  laying  2  36-in.  water 
mains  to  connect  the  new  ^ter  softening  and  filtration 
plant  with  the  city  pumping  station,  as  follows:  W.  C. 
Halliday.  $162,590;  Chas.  C.  Taylor  &  John  M.  Beckett, 
$162,683;  vVestwater  &  Casey,  $163,907. 

Ashtabula,  O. — W.  S.  McKinnon,  Pres.  Ashtabula 
Water  Co.,  writes  that  the  company  is  not  yet  ready  to 
let  any  contracts,  nor  has  engineer  been  selected  yet,  hut 
it  is  proposed  to  install  a  filtration  plant. 

Philadelphia,  Pa. — .\  $3,000,000  filtration  plant,  with  a 
daily  capacity  of  50,000,000  gal.,  to  be  erected  on  the 
site  of  the  present  Queen  Lane  pumping  station  and 
reservoirs,  is  retwrtcd  to  be  under  consideration  by  the 
Dept.  01  Pub.  Wks.  If  the  necessary  funds  are  pro- 
\-ided  in  the  $10,000,000  loan  the  work  of  construction 
will  be  liegun  immcdiatsly. 

•J.  K.  Dimmick  &  Co.,  3040  Land  Title  Bldg..  secured 
the  contract  for  furnishing  breeches,  pipes  and  special 
castings  for  1907  (bids  opened  Aug.  32  by  the  Dept.  of 
Pub.  Wks.,  Bureau  of  Fdlration),  at  the  following  bid: 
Furnishing  30  to  48.in.  c.  i.  H.  &  -S.  specials,  per  ton, 
$70;  furnishing  under  30-in.  c.  i.  H.  &  S.  specials,  per 
ton.  $60;  furnishing  30  to  48-in.  c.  i.  H.  &  S.  breeches 
pipe.  jM-r  ton,  $100,  and  furnishing  under  30.in.  c.  i.  H. 
&    S.  breeches  pipe,  per  ton,  $90. 

•Walter  Wood,  400  Chestnut  St.,  secured  the  contract 
for  constructinji  the  Roxborough  pipe  extension  system. 
Item  No,  I,  bids  opened  Aug.  32  by  the  Dept.  01  Pub. 
Wks..  Bureau  of  Filtration,  at  a  total  of  $48,884,  and 
M.  &  1.  B.  McHugh,  607  Witherspoon  Bldg.,  secured  con- 
tract for  the  Roxborough  pipe  extension  system,  Item  No. 
3,   for   $34,822. 

•The  Millard  Constr.  Co.,  704-9  Penna.  Bldg,,  secured 
the  contract  for  the  3d  St,  pipe  extension.  Item  No,  1 
(bids  opened  Sept.  17  by  the  Dept,  of  Pub.  Wks..  Bureau 
of  Filtration),  at  a  total  of  $75,414,  including  pipe,  valves, 
valve  boxes,  etc.  It  bid  for  3,354  tons  48-in.  c.  i.  pipe, 
per  ton.  $28.90;  .18  tons  less  than  48-in.  c.  i.  pipe,  $30; 
65  tons  c.  i.  H.  &  .S.  specials,  $63:  5,300  lbs,  gray  iron 
castings.  5  cts.;  etc,  (time  of  c/»mpletion,  90  days).  Totals 
of  other  bids;  Walter  Wood,  400  Chestnut  St,,  $43,139: 
t;,  S.  C.  I.  Pipe  JkFdry.  Co.,  I..and  Title  Bldg.,  $78,586. 
and  I,  K,  Dimmick  &  Co.,  3024  Land  Title  Bldg,,  $73,335. 
The  Millard  Contr.  Co.  also  secured  contract  for  Item  No. 
3  of  the  3d  St.  extension   (bids  opened  same  time),   for 

■Th'  detail  bid  of  Millard  Constr.  Co..  704  Pennsyl- 
vania Bldg..  the  successful  bidder  for  preliminary  filters 
at  the  Torreidale  Sta.  (bids  opened  Aug.  22  by  the  B<l. 
of  Pub.  Wks.  Bureau  of  Filtration)  is  as  follows:  40,000 
cu.  yd.  excav.,  all  kinds,  69  cts.;  60,000  cu,  yd,  embkmt,, 
60  cts.;  720  roof  drain  inlets  for  filters,  ea.,  60  cts.; 
8.500  cu,  yd,  fill  filter  roofs,  50  cts.;  5.000  sq.  yd.  sod. 
ding.  20  cts.;  s  acres  ■t.eding.  $100;  500  Hn.  ft.  T.  C. 
pipe.  8  in.  and  under,  $1;  6.500  cu,_  vd,  puddle,  $2,30; 
30.000  cu,    yd,   concrete,   $9,60;    furnishing    1,100,000    lb 


reinforcing  steel,  $1,75;  placing,  1.800,000  lb.  reinforcing 
steel,  per  lb..  1  ct, ;  300  cu.  yd.  red  brick  masonry,  $15; 
1.800  sq.  yd.   granolithic  pavent.,  $2,25;   500  cuts  16  to  30 


fl 


_.  i.  pii>c.  per  cut,  $4;  150  tons  c.  ».  H.  &  S.  pipe,  to 
furnish.  $35.20;  150  tens,  c.  i.  H.  &  S.  pipe,  to  lay, 
$9.60;  340  tons  c.  I.  flange  pipe,  to  furnish,  $88;  700  tons 
c.  t.  flange  pii)e,  to  lay,  $,25;  '50  tons  c.  i.  II.  &  S.  spe- 
cials and  fittings,  to  furnish.  "$66;  150  tons  c.  i.  H.  &  S. 
specals  and  fittngs,  to  lay,  $18;  450  tons  c.  i.  flange  spe- 
cials and  fittings,  to  furnish,  $95;  475  tons  c.  i.  flange 
specials  and  fittings,  to  lay.  $30;  250,000  Ih.  screw  lap- 
weUled  stee!  pipe,  to  furnish,  3.5  cts.;  350,000  lb.  screw 
lap-welded  steel  pipe,  to  lay,  .0075  cts.;  constructing  rein- 
forced concrete  tank,  lump  sum,  $21,000;  820  sq.  yd. 
treating  exposed  surfaces  of  tank  with  acid,  10  cts.; 
steam  heating  system,  complete,  lump  sum,  $11,500;  steel 
riveted  conduits,  complete,  lump  sum,  $83,000;  960  wash 
water  manifolds,  eac.  $73.50;  60,000  lb.  structural  steel, 
to  furnish.  4  cts.;  i. 800, 000  lb.  structural  steel,  to  place, 
1.5  cts.;  3,500  lin.  ft.  pipe  railings.  78  cts.;  275,000  lb. 
wash  water  troughs,  4.5  cts. ;  3.100  sq,  yd.  vit.  brick 
pavent..  $1.90;  3,400  Hn.  ft.  straight  granitQ  curb.,  $1.26; 
300  lin.  ft.  curved  granite  curb.,  $1.65;  406  lin.  ft.  3-ft. 
brick  sewer.  $5;  2  brick  sewer  manholes,  complete,  ea., 
$60;  constructing  hydraulic  piping  system,  complete,  lump 
sum,  $27,500;  120  loss  of  head  gauges,  complete  ,to  fur- 
nish, ea.,  $49;  120  lo5s  of  head  gauges,  to  place,  ea., 
$12;  constructing  air  blower  equipment,  lump  sum,  $14,- 
000;  constructing  electrical  equipment,  lump  sum,  $14,500; 
72,000  lb.  w.  i.  and  steel  fixtures,  to  furnish,  6  cts.; 
r2, 000  lb.  w.  i.  and  steel  fixtures,  to  place,  5  cts.;  50,000 
b.  c.  i.  fixtures,  to  furnish,  5  cts.;  50,000  lb.  c.  i. 
fixtures,  to  place,  3  cts.;  570  ventilator  frames  and  covers, 
ea.,  $9.85;  840  ventilator  frames  and  covers,  ea.,  $5 ; 
5.700  lin.  ft.  20-in.  galv.  spiral  riveted  pipe.  $2.94;  con- 
structing filter  house,  complete,  and  brick  walls  around 
filters,  lump  sum,  $51,000;  5,100  cu.  yd.  filter  sand, 
$2.10;  10.700  cu.  yd.  filter  gravel,  $2.25;  120  16-in.  stop 
valves,  to  place,  ea..  $15;  converting  20x24  sluice  gate 
into  hydraulic  gate,  120  ea..  $115.  Total  bid,  including 
gates,  valves,  etc.,  $1,156,410.  Totals  of  other  bids:  The 
Mack  Paving  Co.,  2032  Land  Title  Bldg.,  $1,156,758; 
Reiter,  Curtis  &  Hill,  315  Arcade  Bldg.,  $1,419,015; 
David  Peoples.  1000  Betz  Bldg.,  $1,261,051;  Bennis 
Constr.  Co.,  211  So.  9th  St.,  $1,248,591. 

Panama. — See  "Miscellaneous." 

Aberdeen,  S.  D. — The  Water  &  Sewer  Com.  is  reported 
to  have  recommended  the  building  of  a  reservoir  and 
standpipe.  at  a  cost  of  $14,000. 

Harlingcn.  Tex. — The  Harlingen  Land  &  Water  Co.  is 
reported  incorporated;  capital.  $300,000;  incorporators, 
Lon  C.  Hill,  Paul  Hill,  J.  D.  Hill  and  others. 

Seattle,  Wash. — The  City  Council  has  passed  an  ordi- 
nance for  laying  salt  water  mains  on  ist,  2d  and  3d 
Aves.   for  fire   protection;   estimated    cost,   $100,000. 

Bids  will  be  received  by  C.  B.  Bagley.  Secy.  Bd.  Pub. 
Wks..  until  Oct.  5  for  constructing  water  mains  on  N. 
and   W.    8oth    St.;    estimated    cost,   $i>,ioo. 

Waukesha,  Wis. — President  Ernst  Merton,  of  the  Water 
Comn.,  is  stated  to  have  presented  a  report  to  the  City 
Council  for  the  improvement  of  the  waterworks  and  rec- 
ommends the  replacing  of  11,973  ft.  of  the  New  England 
watermains  in  the  business  district  and  territory  adjacent 
thereto,  with  standard  cast  iron  mains,  at  an  estimated 
cost  of  $20,678. 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Notes   Arranged    Alphabetically    by    States. 

Bisbee,  Aris.—\i  is  stated  that  bids  will  be  received 
until  Oct.  5  by  C.  W.  Heicks.  City  Clk..  for  constructing 
a  sewerage  system.  Olmsted  &  Gillen,  Engrs.,  616  Grant 
Bldg.,  Los  Angeles,  Cal. 

Santa  Monica,  Cal. — The  Council  is  reported  to  have 
ado-'ted  plans  for  the  disposal  of  the  city's  sewage 
through  an  outfall  to  be  built  into  the  ocean  at  Colorado 
Ave.,  on  recommendation  of  its  Sewer  Com.  To  construct 
the  proposed  sewer  system,  which  will  include  a  pier 
at  least  1,600  ft.  in  length  to  support  the  outfall,  the 
people  will  be  asked  to  vote  bonds  to  the  amount  of 
$155,000.     . 

Pasadena,  Cat. — S.  J.  Van  Orman,  City  Engr.,  writes 
tnat  the  proposed  outfall  sewer  for  the  annexed  portion 
of  Pasadena  will  cost  about  $50,000.  An  election  will 
be  held  on  question  before  contract  for  the  work  is  let. 

Montrose.  Colo. — We  are  informed  that  bids  have  npt 
yet  been  asked   for  the   new    sewer  system. 

Bridgeport,  .Conn. — The  Sewer  Comn..  which  has 
charge  of  revising  the  city's  sewer  system,  and  will 
supervise  the  installation  of  a  system  of  sewage  at  a 
cost  of  about  $2^0,000,  has  selected  Rudolph  Hering.  of 
New  York,  N.  Y.,  as  the  supervising  and  consulting  en- 
gineer. 

Berwyn.  111. — Bids  will  be  received  until  Oct.  3  by  the 
Bd,  Local  Tmprov.  (R.  F.  Stevens,  Secy)  for  constructing 
pipe   sewers   in    East   Ave.,    12th   and    i6th    Sts. ;    total   csti- 

Chicago,  III. — See    "Miscellaneous." 

Linton.  Ind. — All  bid*;  opened  on  Sept.  16  by  Common 
Council  for  constructing  a  sanitary  sewer  system  con- 
sisting of  approximately  13  miles  of  sewer  with  a  dis- 
posal plant,  are  stated  to  have  been  rejected  and  new 
bids  will  be  received  Oct.  7.  Approximate  cost,  $64,800. 
Frank    Spelbring.    City   Clk. 

Aurora,  Ind. — Bids  will  be  received  until  Oct.  11  by 
the  Common  Council  for  constructing  a  sewer  in  Dist. 
No.  1,  to  be  composed  of  6  to  20-in.  salt-glazed  vitr. 
pipe,  manholes,  catch  basins,  etc.;  est.  cost,  $12,500.  Fred 
1).    Johnston,    City    Clk. 

Brazil,  Ind. — Geo.  A.  Fletcher.  City  Engr.,  writes  that 
survey  will  probably  he  made  in  October  for  the  proposed 
sewerage   system    for  the   south    side   of   city. 

Indianapolis,  Ind. — Chas.  A.  Brown,  Asst.  City  Engr., 
903  Maiestic  Hldg.,  writes  that  bids  will  be  received  on 
Oct.  7  hy  the  Bd.  of  Pub.  Wks.  for  the  construction  of 
the  E.  Michigan  St.  sewer,  to  cost  about  $146,000.  It 
will  be  of  concrete  on  brick  and  pipe,  and  the  size  will 
range   from    12-in.   to   7    ft.   in   diam. 

Bartlesville,    Ind.    Ten—Frank    B.    Hornett.    City     Re- 
corder,   writes   that    about    $50,000    will    be    expended    for 
sewers.      Engineer,    E.    C.    D'Yarmeth,    of   Bartlesville. 
mated  cost.   $4,909. 

Lemars,  la. — Bids  will  t)e  received  until  Oct.  i  by  the 
City  Council  for  constructing  1,572  ft.  8-in.  vitr.  pipe 
sewer.  I  flush  tank  and  6  manholes.  D.  N.  Hofi'mann, 
City  Clk. 


*lumt  marked  thus  give  the  name*  of  .parties  awarded  contracts. 


September  28,   1907. 

abmu"?n™„w;TS!'''  ^"^''-  Lindscy  is  reported  to  have 
?v?te„,  .n'^l^  ,  1'"^  '""';>'  =>"<'  osfin-ates  for  a  sewer 
l^oo"oo  -^    "'""''    '^"'"=-    "    «    <=°*t   «f   about 

er^ranH'''°w'/'''^i'°"'  PJ""  "■^P""-'*  ^'ate  that  Sew- 
oolnld  on  w"  ^''>  on  Sept.  ,6  rejected  all  bids 
™P,/lt  ^"^f^!-     "for    the    construct  on    of,    anproxi- 

^wls'win°ra';;'Jf°'-''=T"  l""^  appurtenances"^"  The 
f^"m^Z    „T  '"  S'^^from  8  to  27  in.    and   in  depth 

Sii^e  r -='flih"'''^r"''^Th?"ro?r;'f,',\rii° 

G*E'arT°G/„°rSup"t!"^''-     ^^   "^   ''"^"'^-   ^^-^^^     '^'-^^ 

.(.'.^•"l^'"!'  ^''"■— Oren    E.   Parks,  Town   Engr.,   writes 

fo?  bufld  ni^<:P°'-'=>''  i  Natick,  has  secured  thi  contract 

Sent  s\  ^„  ,1;  '\  ?/  ^  "'■'"  u'^'?"^''  ^''^^^  <''ids  opened 
Sept.     18)    at    the    following    bid:      2,000    lin.    ft.    earth 

Kn  T;'  ^i  .'"-J'-^r-  6°°  'in-  ft-  -20  in.,  70  cts. ;  780 
Im.  ft.  ,8  m  $1;  360  lin  ft.  ,5  in.,  50  cts.;  660  lin.  ft. 
12  in.,  50  cts.;  70  lin.  ft.  ,0  m.,  40  cts.;  660  lin.  ft. 
8  in.,  30  cts.,  and  1,500  cu.  yd.  brick  masonry  $1  60- 
p"  A  ^A.'^V- ■''''•  ™"fete  masonry,  $8;  total  cost,  $7,^76! 
P.  A.   Mclntyre,  of  Mattapan,  bid   for  this  work  $7,930: 

St.  Paul  Minn.— Specifications  are  reported  to  have 
been  completed  for  a  sewer  on  Goff  Ave.  for  a  distance 
of  6  blocks,  310  ft.  of  which  will  be  a  tunnel  in  sand 
rock, 

'St.  Paul,  Minn. — Thornton  Bros,  are  reported  to 
have  on  bept.  12  secured  the  contract  for  constructinu 
sewers  on  Reanc-  and  Beech  Sts.,  for  $6,788. 

Cannon  Falls.  .Minn.—U  is  reported  that  a  sewer  will 
be  constructed  on  4th  and  Colville  Sts. 

Gulfport,  Miss.— See   "Water." 

Columbia,  Miss. — See  ','Water." 

Kansas  City,  Mo.— Geo.  Hoffman.  Pres.  Bd.  of  Pub 
Wks.,  IS  reported  to  have  decided  to  recommend  to 
Mayor  Beardsley  that  an  expert  be  hired  to  come  here 
to  lay  out  a  new  sewerage  system. 

The  West  Side  Council,  it  is  reported,  let  a  contract 
to  R.  J.  and  W.  M.  Eoyd.  Heist  BIdg.,  for  the  con- 
struction of  a  sewer  2  miles  long  in  the  western  nart  of 
tlie  city,  for  $68,102.  The  sewer  starts  at  i6th  St.  and 
lauromee  Ave.,  2  blocks  southwest  of  Carnival  Park, 
and  runs  north  and  east,  entering  Jersey  Creek  at  gth  St. 

Carteryille.  A/o._The  City  Council  is  reported  to  be 
considering  the  question  of  constructing  a  sewerage  sys- 
tem, 

Sedalia,  Afo.— The  City  Council  has  passed  ordinances 
as  follows:  To  create  sewer  districts  in  Dist^  22;  estab- 
lishing a  sub-district  in  Dist.  37;  establishing  sewer  Dist. 
38  and  establishing  sewer  Dist.   39. 

Humboldt,  Neb.—M.  X.  Bair,  Archt.,  Falls  City,  who  is 
preparing  preliminary  plans  for  sewerage  system,  esti- 
mates the  cost  at  $7,000. 

Lincoln,  Neb. — This  city  will  build  a  combined  sewer 
about  4,200  ft.  long,  30  and  24-in.  vitr.  pipe,  to  cost  about 
$11,000. 

'South  Orange,  N.  /.—Bids  were  opened  on  Sept.  17 
by    bouth    Orange    Township    Com.    for    the    construction 
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•Maplewood  Dist.'  Sewer:  Jas.  J.  Fu.sco,  Montclair, 
secured  contract  at  following  bid:  151  ft.  lo-in.  vit.  pipe 
sewer,  6  ft.  deep,  77  cts.;  1775  ft.  lo-in.,  6  to  8  ft.  deep, 
82  cts.;  911  ft.  lo-in.,  8  to  10  ft.  deep,  87  cts.;  350  ft 
lo-in.,  10  to  12  ft.  deep,  $1;  22s  ft,  lo-in.,  12  to  14  ft. 
(leep,  Ji.27;  48  ft.  lo-m.  c.  i.  pipe  sewer,  $1.29;  1367  ft. 
8-in.  vit  pine  sewer,  6  ft.  deep,  55  cts.;  8139  ft.  8-in., 
6  to  8  ft.  deep,  59  cts.;  2672  ft.  8-in.,  8  to  10  ft.  deep, 
67  cts.;  1990  ft.  8-in.,  10  to  12  ft.  deep,  77  cts.;  675  ft. 
8-in.,  12  to  14  ft  deep.  $1 ;  13:;  ft.  8-in.,  14  to  18  ft. 
deep,  $1.37;  100  ft.  8-in.,  18  to  22  ft.  deep,  $2;  12  ft 
8-in.  c.  1.  pipe  sewer,  $1.15;  63  manholes,  10  ft.  deep  or 
les,s,  $52;  23  ft.  of  manholes  over  10  ft.  deep  per  ft 
$10;  40  ft.  drop  manholes,  per  ft,  $12;  12  flush  tanks,' 
complete,  ea.,  $125:  40  branches  on  lo-in.  pipe,  ea.,  $1; 
300  branches  on  8-in.  pipe,  ea.,  77  cts.;  40  ft.  of  deep- 
cut  connections,  per  ft.,  57  cts.;  100  cu.  yds.  concrete, 
per  cu.  yd.,  $7;  500  lin.  ft.  of  timber  cradle,  50  cts.; 
1000  ft.  4-in.  vit.  pipe  sewer,  6  ft.  deep,  42  cts.;  1200  ft. 
4-in.,  6  to  8  ft.  deep,  47  cts.;  400  ft.  4-in.,  8  to  10  ft. 
deep,  57  cts.;  500  ft.  6-in.  vit.  pipe  under  drain,  $1. 
Total,  $21,614.95.  Totals  of  other  bids:  Chas.  Ippolito 
Orange,  N.  J..  $21,881;  Steele  &  Bave,  Owego,  N.  Y., 
$22..134.  and  Eveline  Bros.,  Xew  Britain,  Conn.,  $25,232. 
"Total  of  bids  for  South  Orange  Heights  Dist.  sewer: 
Pasquale  Cestone,  Montclair,  $17,496  (av/arded  contract); 
Jas.  J.  Fusco,  Montclair,  $18,002;  John  Driscoll,  Orange 
*i8,/-r6;  Steele  &  Bave,  Owego.  N.  Y..  $18,764;  Chas. 
ropolito.  Orange,  $19,486;  Eveline  Bros.,  Xew  Britain. 
Conn..  $21,115;  R.  M.  Rosser,  Kingston,  Pa.,  $22,215, 
and  Jas.   A.    Christie,    Newark,    $25,796. 

'Jersey  City,  N.  J. — Chas.  O'Neill  is  reported  to  have 
secured  the  contract  for  a  sewer  in  Stegman  St.  from 
Jackson  Ave.  to  connect  with  the  sewer  in  Van  Cleef  St. 

Bnglewood,  N.  J. — Bids  will  be  received  until  Oct.  5 
by  the  Englewood  Sewt  rage  Co.  (Oliver  Drake  Smith, 
Secy.)  Park  PI.  and  Dean  St.,  at  Englewood,  for  con- 
structing a  pipe  sewer  approximately  6,590  ft.  12-in. 
pipe  with  manholes,  a^  advertised  in  The  Engineering 
Record.  ., 

Trenton,  N.  J. — Bids  will  be  received  until  Oct.  i  by 
the  Common  Council  for  constructing  a  sewer  in  a  por- 
tion  of   Barbara    St. ;    also   a   drain   in    Paul    Ave. 

New  Brighton,  L.  I.,  N.  Y. — Bids  will  be  received  until 
Oct.  8  by  Geo.  Cromwell.  Boro.  Pres.,  for  furnishing 
material  and  constructing  temporary  sewers  in  Innis  St., 
Blackford  and  Sherman  Aves.,  and  Fingerboard  Rd.;' 
relaying  and  extending  the  Nicholas  Ave.  sewer.  En- 
gineer's estimate:  6.413  lin.  ft.  salt-glazd  vitr.  pipe  sewer, 
6  and  8-in.  interior  drain;  372  lin.  ft.  c.  i.  pipe,  12-in. 
interior  diam.;  27  manholes,  9  flush  tanks,  with  No.  .5 
Van    Vranken    siphon,   etc. 

Sea  Cliff,  L.  I.,  N.  Y.—G.  Griflith  Clapham,  Village 
Clk.,  writes  that  the  proposed  sewage  disposal  system  will 
cost  alwut  $50,000.  Nothing  definite  has  yet  been  done. 
Dr.  H.  G.  Wahlig,  Health  Officer,  is  also  reported  inter- 
ested. 

Brooklyn,  N.  Y. — Bids  were  opened  on  Sept.  18  by 
Bird  S.  Coler,  Pres.  Brooklyn  Boro.,  for  sewer  work  in 
Brooklyn,   as  follows: 

For  constructing  sewers  in  Flatbush  Ave.,  westerly 
side,  from  Nassau  St.  to  Fleet  St.,  etc..  Sec  10.  This 
work  consists  of  320  lin.   ft.   48-in.  and    1,570  lin,  ft.  42- 
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i""  ^"clf  anfl  concrete  stwer,  ^oo  lin.  ft.  i8-in.,  750  Hn. 
it.  15-in.  and  1,630  lin.  ft.  i2-in.  pii)e  sewer,  900  lin.  ft. 
6-in.  extra  heavy  c.  i.  standptpe,  60  6-in-  extra  heavy 
c.  I.  bends,  18  manholes.  Class  B;  30  manholes,  Class 
C;  16  sewer  basins  and  60  m.  ft.  sheeting  and  bracinfif. 
(a  percentage  bid.  b  totals):  Murphy  Bros.,  a  137.9 
per  cent,  b  $64,672;  John  J.  Creem,  a  114^  per  cent. 
'^  $53,873;  Hammond  &  Sloane,  Inc.,  a  136  per  cent,  b 
$63.781 ;  Leo  E.  Kelly,  a  i  i8J^  per  cent,  b  $55,. '574; 
Jas.  L.  Carey  &  Co.,  o  108.18  per  cent,  b  $50,734 

Sewers  in  Flatbush  Ave.  extension,  westerly  side,  from 
Nassau  St.  to  Fleet  St..  etc..  Sec.  No.  2.  (o  percentage 
bid,  b  totals):  Hammond  &  Sloane,  Inc.,  a  116  per 
cent,  b  $21,353;  John  J.  Creem,  a  mzYj  per  cent,  b 
$20,708;  Jas.  L.  Carey  &  Co.,  a  108.18  per  cent,  b  $19,- 
915;  Leo  E.   Kelly,  a  122  per  cent,  b  $22,451. 

Gastonia,  N.  C— See  "Water." 

Lenoir,   N.  C. — See   "Water." 

Grand  Forks.  N.  D. — The  City  Council  is  reported  to 
have  adopted  resolution  accepting  the  plans  of  Engineer 
Gray,  of  Crookston,  for  a  sewer  system  in  Sewer  Dist. 
No.  2.;  estimated  cost,  $11,000. 

University,    N.    Z).^See    "Schools." 

Leipsic,  O. — It  is  stated  that  bids  will  be  received  by 
H.  G.  Moenter,  Village  Clk.,  until  Oct.  2  for  construct- 
ing a  sewer  in  Poplar  St.  Riggs  &  Sherman.  Engrs., 
Toledo. 

Hamilton.  O. — See  "Power  Plants,  Gas  and  Electricity." 

Columbus.  O. — It  is  stated  that  bids  will  be  received  un- 
til Oct.  4  by  the  Bd.  Pub.  Service  (Edwd.  F.  McGuire, 
Secy.)  for  constructing  the  East  Side  sewage  pumpnig 
station;  probable  cost,  $50,000.  Henry  Maetzel.  City 
Engr. 

*Cincinnati,  O. — Thos.  P.  Strack,  518  Walnut  St.,  is 
reported  to  have  secured  the  contract  for  a  sewer  in  the 
streets  and  right-of-wav  west  of  Enright  Ave.  and  south 
of  Warsaw  and  Glenway  Aves.,   Price  Hill,  for  $77,480. 

City  Engr.  Panenhower  is  reported  to  have  submitted 
a  resolution  to  the  Bd.  of  Pub,  Service,  asking  for  a 
sewer  in  Herschell  and  Red  Bank  Aves.;  estimated  cost, 
$26,776. 

Steubenville,  O. — Bids  will  be  received  at  the  office  of 
the  Bd.  of  Pub.  Service  (T.  W.Vance,  Clk.)  until  Oct. 
14  for  furnishing  material  and  constructing  brick  and 
pipe  sewers,  as  advertised  in  The  Engineering  Recodr. 

Youngsto'^vn.  O. — Bids  will  be  received  until  Oct.  i  by 
'the  Bd.  Pub.  Service  (W.  H.  McMillin,  Clk.)  for  furnish- 
ing material  and  constructing  a  sewer  in  a  portion  of 
Garfield  St. 

Mingo  Junction,  O. — It  is  reported  that  bids  will  be 
received  until  Oct.  2  by  Frank  McAllister,  City  Clk., 
for   constructing   sewers   in  certain  streets. 

Batavia,  O. — Bids  are  wanted,  it  is  stated,  until  Oct. 
7.  for  the  purchase  of  $5,725  sewer  bonds.  G.  H.  Kain, 
Clk.   Village. 

Zanesville,  O. — The  Bd.  of  Pub.  Service  is  reported  to 
have  approved  the  plans  of  H.  I.  Buell  for  the  construc- 
tion   of  the   Southwestern   sewer. 

^Springfield,  O. — John  Grady  is  reported  to  have  re- 
cured  the  contract  for  constructing  sewers  in  Walnut, 
Bane  and   Market  Sts.,   for  $6,520. 

Norwalk,  O. — The  following  are  reported  to  be  the  bids 
opened  by  the  Bd.  of  Pub.  Service  on  Sept.  17  for  lay- 
ing storm  and  sanitary  sewers  from  the  intersection  of 
St.  Marv's  St.  to  site  of  the  proposed  sewage  disposal 
works,  (a)  concrete,  (b)  brick:  Municipal  Engineering 
Co.,  Akron.  O.,  a  $27,021;  H.  W.  Matthews,  Lorain.  O.. 
(I  $32,111;  Cummerford  &  Quinn.  Norwalk,  a  and  b  $24-* 
890;   Penney  &  Corron,  Lorain.  O.,  a  $24,285,  b  $30,216. 

*Philadelphia,  Pa. — Contracts  for  sewers  (bids  opened 
on  Sept.  II  at  the  office  of  the  Dept.  of  Pub.  Wks.. 
Bureau  of  Surveys)  are  reported  to  have  been  awarded 
as  follows:  To  Lombards  &  Pascuzzi  for  extension  of 
Thomas*  run  sewer,  $23,127.  and  extension  of  sewer  at 
Bingham  St..  $13,840;  to  David  Peoples  for  extension 
of  Wissahickon  low-level  intercepting  sewer,  $28,620, 
and  extension  of  Jackson  St.  sewer.  $36,121;  to  Edwin 
H.  Vare.  reconstruction  of  Market  St.  sewer,  $3,925.  anf* 
extension  of  Wissahickon  high-level  sewer,  $47,840;  to 
Patk.  Durkin  for  sewer  on  12th  St.  from  Louden  to 
Ruscomb  Sts..  $8,020;  to  Richard  P.  Bennis  for  sewer 
on  9th  St.  from  Erie  Ave.  to  Butler  St.,  $24,405.  and 
to 'the  Millard  Constr.  Co.  for  reconstructing  Pine  St. 
sewer,  for  about  $25,000.  Awards  were  also  made  for 
branch    sewer  work   aggregating  unwards  of  $75,000. 

*The  following  are  the  totals  of  bids  opened  on 
Sept.  17  by  the  Dent,  of  Pub.  Wks.,  Bureau  of  Fil- 
tration, for  con<;tructing  sewer  connect  in  <r  upper  Rox- 
borough  filters:  David  Peoples,  1000  Betz  Bidg.,  $23,472; 
Robt.  P.  Ryan,  2116  N.  30th  St.,  $17,543;  David  Mc- 
Mahon,  600  E.  Chelten  Ave..  $20,267;  T.  F.  Reilly,  Har- 
rison Bldg.,  $12,074  (awarded  contract):  to  be  completed 
in  90  days;  the  Mack  Paving  Co.,  2032  Land  Title  Bldg,, 
$20,713- 

Reading.  Pa. — The  City  Council  on  Sept.  1 6  passed 
the  ordinance  providing  for  the  issue  of  $40,000  bonds 
for  building  storm  water  sewers:  also  for  the  construc- 
tion of  house  drain  sewers,  etc.,   in  Dist.   12. 

Braddock.  Pa. — It  is  stated  that  bids  will  be  received 
until  Oct.  3  by  C.  A.  Stewart.  Boro.  Engr.,  North  Brad- 
dock,  for  constructing  sewers  in  portions  of  several 
streets. 

Carlisle,  fa.— The  State  HealtW  Dept.  is  reported  to 
have  anproved  the  double  contract  system  of  sewerage. 
According  to  the  plans  and  estimates  the  system  will  cost 
$111,359.  and  this  will  include  the  district  bounded  by 
North,    South,    East   an  J   College    Sts. 

Allegheny.  Pa. — The  Council  on  Sept.  18  passed  an  or- 
dinance providing  for  the  issue  of  $10,000  bonds  for  the 
construction  of  a  sewage  disposal  plant  at  the  Allegheny 
City  Home. 

Chattanooga.  Tenn. — Bids  will  be  received  by  the  Bd. 
of  Pub.  Wks.  (H.  F.  Van  Dusen  Chmn.)  until  Oct.  15 
for  the  construction  of  a  brick  main  sewer  and  aopur- 
tenances  on  Chestnut  St.  as  advertised  in  The  Engineer- 
ing Record. 

Wichita  Falls,  Tex. — Edgar  Rye,  City  Secy.,  writes 
that  the  citizens  on  Sept.  9  voted  to  issue  $20,000  sewei 
bonds. 
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Whiterocks,  Utah. — Bids  will  be  received  until  Oct.  2% 
oy  F.  E.  Lcupp,  Comr.  Indian  Affairs,  Washington,  D. 
C,  for  furnishing  material  and  constructing  a  sewerage 
system  and  plumbing,  Uintah  and  Ouray  Agency.  For 
further  information  apply  to  Capt.  C.  G.  Hall  Acting 
Agt..  Whiterocks. 

Seattle,  Wash. — Bids  will  be  called  for  within  a  few 
weeks  for  the  construction  of  the  Lake  Union  Dist. 
of  the  north  trunk  sewer. 

Bids  will  be  received  by  C.  B.  Bagley,  Secy.  Bd.  Pub. 
Wks.,  on  Oct.  5,  for  constructing  sewers  on  Hiawatha 
II.,  at  a  cost  of  $7,100,  and  on  N.  39th  St.;  est.  cost. 
$33,500. 

Bids  will  be  received  by  C.  B.  Bagley,  Secy.  Bd.  oi 
Pub  Wks.,  on  Oct.  5,  for  the  following  improvements: 
Grading  and  curbing  Furman  Ave.  and  constructing 
necessary  bulkheads  or  retaining  walls;  estimated  cost, 
$3 1, 200;  grading  portion  of  Main  St.  and  curbing  same, 
building  wood  sidewalks  and  constructing  a  plank  roaa- 
way,  est.  cost,  $6,000;  6th  Ave.  N.  E.,  grading  and  con- 
structing concrete  sidewalks,  est.  cost,  $10,800;  con- 
structing concrete  walks  on  Irving  St.  and  curb  and 
gutters,  est.  cost,  $6,300,  and  paving  Union  St.  with  vitr. 
brick,  together  with  granite  curb,  and  addition  to  water- 
main  and  sewer  systems,  as  may  be  necessary,  est.  cost, 
$23,300.  New  bids  will  also  be  received  on  Oct.  5  for 
paving   40th    Ave. 

A  resolution  will  he  introduced  before  City  Council 
on  Sept.  23,  for  the  improvement  of  "Railroad  Ave  by 
constructing  a  concrete  bulkhead  or  retaining  wall,  and 
grading;    total    estimaed    cost,    about    $1,000,000. 

'Lake  Mills,  Wis.— The  contract  for  constructing  0,777 
ft.   pipe  sewer   (bids  opened    Sept.    13)    has  been  awarded 

w    r    V-     K   «'"*''^  ?f    Berlin,    for   $10,542.      Engineer. 
W.  G.  Kirchoffer,  of  Madison. 
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Notes  Arranged   Alphabetically    by   States. 

Sacramento,    Co/.— See    "Public   Buildings." 

'Sedalia,  Colo. — G.  N.  Houston,  Deputy  State  Engr . 
Denver,  writes  that  C.  G.  Sheely.  of  Denver,  has  secured 
the  contract  for  constructing  reinforced  concrete  bridge 
across  Plum  Creek,  Sedalia  (bids  opened  Sept.  3)  for 
$3-695,    to  be  completed   Nov.    i,    1907. 

Malta  ,Colo. — The  lowest  bid  opened  on  Sept.  13  at 
the  State  Engrs.  Office,  Denver,  for  constructing  the 
Lane  County  bridge,  near  Malta,  was  submitted  by  the 
National    Constr.    Co.   of  Denver,   at  $4,587. 

'Anacostia,  D.  C. — The  contract  for  filling  the  ap- 
proaches to  the  Anacostia  bridge  (bids  opened  by  the 
Comrs.  D.  C,  at  Washington,  D.  C.  on  Sept.  14)  has 
been  awarded  to  the  Warren  Brenizer  Co.,  of  Washing- 
ton, D.  C.  The  bids  called  for  an  estimated  filling  in  of 
131,000  cu.  yds.;  total  cost,  $39,955. 

Spring  Valley,  III. — Bids  will  be  received  until  Oct. 
I  by  Anton  Faletti,  City  Clk.,  for  building  an  ice  break- 
er and  protection  pier  and  driving  pile  booms  on 
the  east  side  of  the  Illinois  River  Bridge  and  for  com- 
pletion of  protection  pier  on  west  side  of  Illinois  River. 

Chicago,  HI. — Bids  for  constructing  the  95th  St.  Bridge 
are  reported  to  have  been  opened  Sept.  14  by  Mr.  Han- 
berg,  Comr.  of  Pub.  Wks.,  as  follows:  M.  P.  Byrne 
Constr.  Co.,  88  Washington  St.,  $23,390,  and  Warner 
Constr.  Co.,  $17,396. 

Belvidere,  III.^.Ml  bids  opened  Sept.  11  for  construct- 
ing a  bridge  over  Kishwaukee  River  at  Main  St.  are 
stated  to  have  been  rejected,  being  in  excess  of  the  $8,500 
appropriation. 

South  Bend,  Ind. — A.  J.  Hammond,  City  Engr.,  is  re- 
ported to  have  estimated  the  cost  of  constructing  a 
bridge  over  the  East  Race  on  E.  La  Salle  Ave.  as  fol- 
lows: Single  span  Melan  .Arch  bridge,  80  ft.  wide, 
$19,000;  reinformed  concrete  beam  bridge,  3  spans, 
with   2  piers,    $12,775. 

Tipton,  Ind. — It  is  stated  that  bids  will  be  received  by 
the  Co.  Comrs.  until  Oct.  7  for  construction  of  bridge 
over  Turkey  Creek.      J.    F.    Barlow,    Co.    .\nA. 

Evansrille,  Ind.— The  Bd.  Co.  Comrs.,  it  is  reported, 
will  receive  bids  until  Oct.  •;  for  constructing  3  rein- 
forced concrete  bridges.     Harry  Stinson,  Co.  Aud. 

Hammond,  Ind. — It  is  stated  that  bids  will  be  received 
until  Oct..  14  by  the  Bd.  Co.  Comrs.  at  Crown  Point  for 
constructing  a  swing  bridge  over  Calumet  River  at  Co- 
lumbia Ave.,  Hammond.  Chas.  A.  Johnson,  Co.  Aud., 
Crown  Point. 

Erie,  Kan. — It  is  stated  that  bids  will  be  received  until 
Oct.  15  by  the  Bd.  Co.  Comrs.,  at  the  office  of  O.  M. 
Johnson,  Co.  Clk.,  for  constructing  3  steel  or  iron 
bridges  across  the  Neosho  River,  as  follows:  One  200-ft. 
span,  one  70-ft.  span,  two  30-ft.  I-beam  approaches, 
20-ft.  roadway,  i  mile  east  of  Chanute;  one  200-ft.  span, 
one  75-ft.  span,  one  30-ft.  I-beam  approach,  14-ft.  road- 
way, 2V2  miles  west  of  Erie;  one  200-ft.  span,  one  50-ft. 
span,  one  30-ft.  I-beam,  approach,  14  ft.  riladway  i 
mile  south  of  St.  Paul,  all  to  have  concrete  abutments; 
also  a  30-ft.   I-beam  bridge  7  miles  southeast  of  Thayer. 

Atchison,  Kan. — It  is  stated  that  bids  will  be  received 
until  Oct.  7  by  the  Bd.  of  Co.  Comrs,  (J.  C.  Hotham. 
Chmn.)  for  rebuilding  bridge  No.  230,  Mt.  Pleasant 
Township. 

Eureka,  Kan.— It  is  stated  that  the  Bd.  Co.  Comrs.  will 
receive  bids  until  Oct.  10  for  constructing  a  steel  bridge, 
60-ft.  span  and  one  24-ft.  approach.  W.  H.  Bonnett  Co 
Clk. 

Baltimore,  Md.—Mr.  Fendall,  City  Engr.,  is  reported 
to  be  preparing  plans  for  a  bridge  over  Gwynus  Falls 
at  Edmondson  Ave.,  estimated  cost  of  proposed  structure, 
$180,000. 

Medfotd.  Mass. — Bids  will  be  received  until  Oct.  I 
by  Clifford  M.  Brewer,  Mayor,  for  constructing  a  foot 
bridge  of  reinforced  concrete,  over  the  Boston  &  Maine 
R.  R.  tracks  from  Pembroke  to  Washington  Sts.  Fred. 
R.    Charnock,    City  Engr. 

Fitchburg.  Mass. — The  construction  of  a  bridge  at 
Water,  Summer  and  4th  Sts.  is  reported  contemplated, 
at   a  cost  of  $100,000. 

'Croton.  Mass.— Vim.  H.  Ward,  of  Lowell,  has  se- 
cured the  contract  for  constructing  a  cOncrete-steel  beam 
bridge   between    Groton   and    Peperell    (bids    opened    Sept. 

17)   for  $15,414. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


ilutktt^.  Hick.— The  coutrnctioB  of  *  bridcc  orcr 
Mo^  Lik  U  reported  coataBplstcd.  «i  a  cost  of  $js.ooo. 

5«.  Lmw.  Mo.— The  Uiutcd  Fr««  Bridce  Com.  is 
Mated  to  hSTV  rated  in  fa<or  of  constructin(  the  free 
bridce  at  CkoBtcan  Arc. 

'UmiiflhiBr.  if*. — The  contract  for  constructing  the 
Wider  OTcr  tbc  Morean  at  Rock  Hoose  ford  near  Rur- 
teBnOe  is  lepotted  to  have  been  awarded  to  Canton 
Bcidtc  Co..  of  Canton.  O..  for  M.660. 

eUnSir*.  il»ml.—Kd»  will  be  revived  at  the  o»c« 
of  tke  U.  S.  Seclaaation  Serxice.  Glendirc.  until  Nov. 
IS  for  the  ui— Uucttoa  of  14  steel  hiRhwar  brides  tn 
coBBCction  with  the  Lower  Yellowstone  •>ro-ect.  N.  U.- 
Moat.,  as  adrertised  in  The  EnirioeerinR  Record  . 

Oceanic.  .V.  /.— Tas.  M.  Rawley  is  stated  to  have  sub- 
mitted a  report  to' the  Bd.  of  Freeholders  of  Monmouth 
CoDotv  on  the  condition  of  the  bridge  over  the  Shrews- 
barr  River  at  Oceanic.  The  estimated  cost  of  a  new 
aabstroctnrc  is  {52.048. 

Stw  York.  .V.  y.— Bids  will  be  received  by  Jas.  W. 
Stutuaoo.  Comr.  Bridges,  until  Oct,  3  for  the  instruc- 
tion of  the  Madison  Ave.  Bridge  over  the  Harlem  River. 

Cahoes.  .V.  Y. — It  is  stated  that  at  the  conference  be- 
tween the  Street  Com.  and  the  New  York  Centr.il  & 
Hndsoa  River  R.  R.  Co.  (Geo.  W.  Kittredge.  Ch.  Engr., 
Kew  York),  held  !%et>t.  i6.  it  wa.s  dcci<lr<(  hv  the-  com 
mtttee  to  recommend  to  the  Common  Council  the  entering 
into  a  contract  bnwem  the  city  of  Coho«  and  the  New 
York  Central  R.  R.  for  the  widening  of  Columbia  St.  ap- 
proaching the  arch  now  there  and  the  building  of  an* 
other  arch  60  ft.  wide:  estimated  cost  will  be  $31,000. 

Link  FttUs.  N.  K.— See   "Railroads." 

'Cimciamali.  O. — Gra:iger  &  Co..  of  Louisville,  Ky., 
are  stated  to  have  submitted  the  lowest  bid.  Sept.  30,  to 
Bd.  Pub.  Service  for  structural  steel  work  of  Liberty 
St.  Viadtict,  at  $131,000. 

ffiiiiftim.  O. — Seoarate  bids  will  be  received  until  Oct. 
S  tnr  the  Bd.  Co.  Comrs.,  at  the  office  of  C.  Pabst,  Co. 
AwL,  for  the  construction  of  a  substructure  and  super- 
structure of  a  bridge  over  a  Mile  Creek  on_  the  7  Mile 
Pike,  north  of  the  corporation  line  of  the  City  of  Ham- 
ilton: bids  will  also  be  received  on  concrete-sted  con- 
stmctioo. 

ToUdo  O. — It  is  reported  that  bids  will  be  received  by 
the  Ca  Comrs.,  at  Toledo,  until  Oct.  14.  for  constructing 
3  concrete  masonry  abutments  for  bridge  across  Ten 
Mile  Creek  at  Ottawa  Terrace,  Washington  Township. 

Fremont.  O. — Bids  will  be  received,  it  is  stated,  until 
Oct.  7  by  the  Bd.  Co.  Comrs.  for  constructing  sub- 
atmcture  and  steel  and  concrete  superstructure  over  Big 
Mod  Creek:  also  taking  down  steel  bridge  which  is  now 
•cross  said  creek;  .ilso  takinff  out  abulmetits  under  old 
bridge:  also  straightening  said  creek  for  a  distance  of 
4to  ft.  and  filling  in  of  old  channel  at  old  bridge.  S.  M. 
Fromier.  Co.  Aud. 

.  Doyton.  O. — The  City  Council  is  sfated  to  have  passed 
an  ordinance  Dro%-iding  for  the  erection  of  a  bridge  over 
Wolf  Creek  at  Edrewater  Ave.,  from  discarded  spans  of 
Stratford  .\ve.  Bridge;  estimated  cost.  $9,000. 

Pawmma. — Bids  will  be  received  at  the  office  of  H.  P. 
Hodges.  Gen.  Purchasing  Officer  Isthmian  Canal  Comn.. 
Washington.  D-  C.  until  Oct.  24.  for  a  steel  railroad 
bridge,  as  advertised  in  The   Engineering  Record. 

Jersey  Shore.  Pa. — It  is  stated  that  bids  will  be  re- 
ceived until  Oct.  8  by  Saml.  B.  Rambo.  Supt.  Pub. 
Grounds  and  Bldgs..  Harrisburg,  for  rebuilding  the  bridge 
over  the  east  channel  o'  the  west  branch  of  the  Susque- 
hanna   River,    near    Jersey    Shore. 

'Pkiladelfhia,  /"a.^Contracts  for  constructing  bridges 
fbids  opened  Sept.  1 1  at  the  office  of  the  Bureau  of 
Surveys)  are  reported  swarded  as  follows:  Northeast 
Boule.  bridge,  over  Tacony  Creek  and  .^shdaIe  St..  to 
D.  J.  McNichol  k  Co.,  $04,949,  to_  be  completed  in  la 
mths;  Belmont  and  Girard  .\ve.  bridge,  over  Pennsj^lva- 
nia  R.  R..  J.  B.  McHugh.  $69,323,  time.  7  mths:  bridge 
at  Colombia  Ave.  and  31st  St.,  over  connecting  railway. 
McGaw  k  Gray,  $47.70).  time.  7  mths:  Northeast  Boule. 
bridge  over  Reading  Ry..  Richard  Walsh.  $41,000,  time,  6 
orths. 

Joknjtomm,  Pa. — The  Common  Council  is  stated  to  have 
puaed  a  resolntion  authorizing  the  City  Engineer  to  pre- 
pare estimates  on  the  construction  of  a  225-ft.  steel  bridge 
over  Stoney  Creek   at  Haynes  and  Bedford   Sts. 

Chester.  Pa — The  construction  of  a  bridge  over  Ches- 
ter Creek   at   5th  .St.  is  reported   contemplated. 

ShrraJen,  Pa. — Plans  are  stated  to  have  been  prepared 
for  a  concrete  structural  steel  bridge  to  be  constructed 
over  Panhandle  tracks  at  the  station,  at  a  cost  of  about 
$30,000.  Thoa.  Rodd.  Ch.  Engr.,  Union  Sution.  Pitts- 
burg. 

Wallii.  Tex. — The  Comrs.  Court  at  Richmond  is  re- 
ported to  be  considering  the  construction  of  a  bridge 
over  Braios  River  at  Wallis;  probable  cost,  $42,000. 

'Morgantown.  W.  Va. — The  County  Court  is  reported 
to  have  awarded  the  Canton  Bridge  Co.,  of  Canton,  O., 
the  contract  for  constiucting  an  iron  and  steel  bridge 
over  Monongahela  River,  at  a  cost  of  $100,000. 

'Miluauket.  H'ii. — The  County  Bd.  on  Sept.  17  ii 
stated  to  have  awarded  the  contract  for  constructing  the 
Grand  .\ve.  Yiadnct  to  the  Newton  Enginecrinf  Co., 
to6   Mason  St.,  for  $373,000. 

Skehoygan,  Wit. — Plans  arc  stated  to  have  been  pre- 
pared for  the  construction  of  a  bridge  over  the  River  at 
Pennsylvania  .\ve. ;  probable  cost,  $<s,oo.o 

PAVING  AND  ROAD   MAKING. 
.Votu  Arrantei   AlthabclicoUy   by   States. 

'LoM  Ar.gelet,  Co/.— The  Bd.  of  Pub.  Wks.  is, stated 
to  have  awarded  on  Sept.  13  contracts  for  paving  as 
follows:  Main  St..  to  Western  Paving  Co..  $20,334,  and 
Flower  St.  to  Barber  Asphalt  Paving  Co.,  of  Los  An- 
geles, $75,335- 

Sacramenio,   Cat. — Sec   "Public    Buildings." 

San  Ditto,  Cat. — ^Tbe  paring  of  a  portion  of  iMh  St, 
is  reporteq  contemplated. 

BlocmAeld,  Conn. — TT.e  Citizens  are  stated  to  bav^ 
voted   to  expend  $2o,ojo  for  road  Improvements, 
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Hartford.  CoBn.— Bids  will  be  received  by  the  Bd. 
of  Contract  and  Supply  until  Oct.  7  for  furnishing  and 
layin"  the  concrete  base  and  sheet  asphalt  wearing 
surface  of  about  7.000  sq.  yds.  on  Asylum  St.,  as  ad- 
vertised  in   The  Engineering  Record. 

H  i7,.ui.e(oii.  P.-/.— Bids  will  be  received  until  Oct.  15 
hv  Francis  A.  Price.  New  Castle  Co..  Stale  Highway 
Comr..  Wilmington,  for  constriictinjj  a  road  in  New 
Castle  Hundred,  leading  from  Wilmington  to  the  town 
limits  of  New  Castle,   a  distance  of  2J5   miles. 

Wilmington.  /)e/.— The  Street  and  Sewer  Directors  are 
stated  to  have  decided  to  purchase  a  bitulithic  mixing 
plant. 

Ocala  Fla. — It  is  stited  th.it  bids  will  be  received  by 
the  Citv  Council  (J.  D.  Robertson.  Pres.)  until  Oct.  15. 
for  laving  14,001  sq.  yds.  vitr.  brick  paving.  W.  C. 
Sistrunk,  City  Clk. 

Palatka.  F/a.— Press  reports  state  that  bids  will  bt 
received  until  Oct.  8  by  the  Bd.  Bond  Trus.  (E.  S.  Crffl 
Chmn.)  for  paving  portions  of  Lemon  and  Water  Sts., 
with  vitrified  brick,  about  22.805  sq.  ft.  paving  and  9,857 
lin.  ft.  granite  curbing,  and  54  circular  granite  corner 
stones. 

\ampa  /da/io.— Claude  D«v.il.  City  Clk.,  writes  that 
the  citizens  on  Sept.  16  voted  to  issue  $27,000  bonds  for 
paving  and  bids  for  the  work  will  be  received  about 
Oct.  33. 

'Chicaeo,  III. — The  South  Park  Comrs.  have  awarded 
to  the  Chicago  Bitulithic  Co.  a  contract  for  72,623  sq. 
yds.  of  bitulithic  on  Michigan  Ave.  Boule.,  S.  Park  Ave. 
and  33rd  St. 

Chicago  III. — Bids  will  be  received  until  Oct.  3  by  the 
Bd.  Local  Improv  (N.  S.  Dietrich,  Pres)  for  paving 
portions  of  several  streets  with  asphalt  and  granite  blocks 
and  repressed  vitr.  brick. 

Goshen,  Ind. — The  paving  of  5th  and  Crescent  Sts.  is 
reported  contemplated,  also  the  construction  of  cement 
sidewalks   on    several    streets. 

Braiil,  Ind. — It  is  stated  that  plans  are  beinor  prepared 
for  the  paving  of  Hendrix  St.  with  macadam,  and  im- 
proving the  road  by  paving  with  same  material  for  about 
a  mile  beyond  the  city  limits.  The  County  Comrs.  will 
let  the  contract. 

La  Grange,  Ind. — Ordinances  are  stated  to  have  been 
passed  providing  for  street  improvements  at  a  cost  of 
$15,000. 

Peru,  Ind. — Chas.  Griswold,  Co.  Aud.,  writes  that  no 
bids  were  received  on  Sept.  14  for  grading,  draining, 
and  paving  23'/,  miles  of  gravel  road  in  Richland  Town- 
ship,  and   new  bids  will  be  received   on   Nov.    4. 

Rockville  Ind. — It  is  reported  that  bids  will  be  re- 
ceived until  Oct.  8  by  the  Bd.  Co.  Comrs.  for  con- 
structing a  gravel  road  in  Adams  Township  and  a 
macadamized  road  in  Florida  Township.  H.  A.  Hen- 
derson, Co.  Aud. 

Portland,  Ind.— It  is  reported  that  bids  will  be  re- 
ceived until  Oct.  8  bv  the  Bd.  Co.  Comrs.  for  ts  gravel 
roads  in  Bear  Creek,  Wayne,  Noble.  Jefferson,  Pike  and 
Greene  Townships. 

Bluffton.  Ind. — It  's  reported  that  bids  will  be  re- 
ceived until  Oct.  9  by  the  Bd.  Co.  Comrs.  for  con- 
structini?  two  gravel  roads  in  Jefferson  and  Lancaster 
Townships.     C.  D.  Brmoman,  Co.  Aud. 

Martinsville.  Ind. — It  is  reported  that  bids  will  he  te. 
ceived  until  Oct.  8  by  the  Bd.  Co.  Comrs.,  for  the  con- 
struction of  two  gravel  roads  in  Washington  Townshin, 
one  2j4  miles  and  one  t'A  miles  in  length.  B.  E. 
Thornburg,  Co.  Aud. 

Monticello,  Ind.—Zt  is  stated  that  bids  will  be  re- 
ceived until  Oct.  8.  0 eadvcrtisement)  by  J.  L.  Acker- 
man,  Co.  Aud.,  for  grading,  draining  and  paving  sev- 
eral   roads    with    stone. 

'Frankfort,  Ind.—C.  F.  Cranwell,  Co.  Aud.,  writes 
that  the  contract  for  constructing  gravel  road,  No.  10 
(bids  opened  Sent.  2o>  has  been  awarded  to  Burt  fc.. 
Dunn,    of    Frankfort,    for    $6,495- 

Cofington  Ind,— It  is  stated  that  bids  will  be  re- 
ceived until  Oct.  8  by  Wm.  B.  Gray,  Co.  Aud.,, for 
improving  4    highways. 

Gary  Ind. — Bids  will  be  received  until  Oct.  5  by  the 
Bd.  of  Town  Trus.,  McCormick  Bldg.  (C.  O.  Holmes, 
Clk.),  for  grading  and  paving  with  vitr.  brick  or  block, 
and  constructing  cement  sidewalks  on  a  portion  of  Madi- 
son St.,  also  a  portion   of   S.  Bway. 

Des  Moines,  la.- — Only  one  bid  was  received  Sept.  13 
by  the  Bd.  Pub.  Wks.  for  paving  with  asphalt  1,084  sq. 
vds.  on  Library  Ave.,  W.  A.  Bryant  &  Sons  Co.,  of 
Waterloo,  submitted  the  bid  at  $2.14  per  yd. 

Des  Moines,  la. — The  paving  of  the  following  streets 
is  reported  to  have  been  decided  upon:  Grand  Ave.,  W. 
30th  St.,  with  asphalt;  creosote  block,  W.  6th.  7th  and 
i6th   Sts.     New  bids  wil-  be  taken  for  paving  W.  2d  St. 

Bids  for  paving  with  brick.  Park  Lane,  arc  re- 
ported to  have  t<een  opened  by  the  Bd.  Pub.  Wks.  Sept. 
19.  as  follows:  J.  W.  Turner  Improvement  Co.,  of  Des 
Moines.  $2.19  per  sq.  yd.  (recommended  for  award): 
Cook  Constr.  Co.,  $2.21  per  sq.  yd.;  Jas.  Horrabin,  $2.23 
per  sq.  yd.,  and  F.  W.  Hunt.  $1.14   per  sq.  yd, 

Davenport,  la. — Bids  will  be  received  until  Oct.  i  by 
the  Bd.  Pub.  Wks.,  for  repaving  2d  St.,  requiring  3.426 
sq.  yds.  asphalt  pavt.  on  a  5-in.  Portland  cement  con- 
crete foundation. 

Toteka    Kan. — Street  paving  bonds  amounting  to  $85,- 

000  are  reported  sold. 

Louisville.  Ky. — It  is  stated  that  contracts  will  soon 
be  let  by  Bd.  Pub.  Wks.  for  paving  with  asphalt  a  por- 
tion of  Garvin  PI.  and  Broadway,  estimated  cost  $33,000. 

Louisville,  Ky. — The  American  Standard  Asphalt  Co. 
is  reported  to  have  submitted  the  only  hid  Sept.  16  to 
Bd.  of  Pub.  Wks,  for  repairing  asphalt  streets  during 
fiscal  year  !>t   $1.40  per  sq.   yd, 

Provikcetown,    Mass.^Bidt  will   be  received  until  Oct 

1  by  the   Bd.    Selectmen    ((Jeo.   Allen,    Chmn.).   for  con- 
structing a  macadam  road  about  2,450  ft,  in   length. 
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Weslfield,  Mass. — Bid.<  will  be  received  until  Oct.  2  by 
the  Bd.  of  Selectmen  (Chester  H.  Abbe,  ist  Selectman), 
for  laying  about  1,200  sq.  yds.  of  brick  pavement  on  Ar- 
nold  St.     Oren   E.   Parks,   Town    Engr. 

Boston,  Moss. — Bids  will  be  received  until  Oct.  i  by 
the  Boston  Transit  Comn.  (B.  Leighton  Beal,  Secy.)  for 
relaying  about  2,000  sq.  yds.  granite  block  pavement 
on  concrete  base  at  various  points  over  or  near  the 
Washington   St.   Tunnel. 

•Bids    will   be   received  until    Oct.    i    by   the   State   Hiith-   . 
way    (Tomn.     (W.     E.     McClintock.     Chmn.),    Bosion,    for 
constructing   highways    in   the   following   towns:     Length 
given    being    approximate    only:      Wilmington,    3,100    ft.; 
Southboro  and  Plymouth,  each   4,700  ft. 

Grand  Raf-ids.  Mich. — -Ml  bids  opened  Sept.  12  by  Bd. 
of  Pub.  Wks.  for  paving  E.  Bridge  St.  are  reported  re- 
jected, being  in  excess  of  the  estimate  of  $33,000.  Ac- 
cording to  reports,  new  bids  will  be  received. 

"Duluth,  Minn. — The  contract  for  paving  29th  St.  is 
reported  to  have  been  awarded  -to  J,  A.  Johnson,  717 
E.    2d   St..   for  $9,854. 

"St.  Peter,  Minn. — John  Kcongh.  of  St.  Peter,  is 
stated  to  have  secured  the  contract  for  gr.iding  and 
graveling  about  2  miles  of  the  Ft.  Ridgely  Road,  for 
about  $3,000. 

Carterifillc.  Mo. — The  paving  of  Main  St.  with  biick 
is  reported  contemplated. 

*Sedalia.  Mo. — John  Hyatt  is  reported  to  have  se- 
cured the  contract  for  raving  portions  of  Kentucky  and 
Massachusetts  Ave.  at  $i.375^  and  $i-65  P"  sq.  yd.  re- 
spectively. 

Belleville.  iV.  /. — Bids  will  be  received  until  Oct.  i  by 
the  Townshin  Com.  (Thos.  J.  Breen,  Chmn.)  Academy 
and  CortTandt  Sts.,  for  constructing  sidewalks  on  a  por- 
tion of  W.  Washington  Ave.  J.  H.  Francisco,  Co.  Sur- 
veyor. 

Jersey  Citv.  N.  J. — Bids  will  be  received  until  Sept.  30 
by  the  Bd.  Street  and  Water  Comrs.  (Geo.  T.  Bouton, 
Clk.)  for  improvini!  a  portion  of  Ash  St.,  requiring  about 
1,650  sq.  yds.  Belgian  pavt.,  and  3,300  sq.  ft.   flagging. 

Mt  Holly  N.  J. — Press  reports  state  that  bids  will  be 
received  until  Sept.  30  by  the  Bd.  Freeholders,  for 
$55,000    road    improvement   bonds. 

Haledon,  N.  J. — Bids  will  be  received  by  the  Town- 
ship Com.,'  until  Oct.  2  for  grading  and  macadamizing  a 
portion  of  Morris  Ave.     Jas.  T.   Duggan,   Township  Clk. 

West  Orange,  N.  J. — The  Town  Council  is  reported  to 
have  passed  an  ordinance  providing  for  the  macadam- 
izing  of  a  portion  of  Watchung  Ave. 

'Newark,  N.  J. — The  contract  for  paving  with  brick  a 
portion  of  Nassau  St.  is  reported  to  have  been  awarded 
to  Newark  Paving  Co!,    133   ist  St.,  at  $8,742. 

J.  Roosevelt  Shanley  is  reported  to  have  secured  the 
contract  for  paving  with  granite  block  a  portion  of 
Verona  Ave.,    for   $20,650.  ,    „  ,  ,        .     . 

♦The  bid  of  P.  A.  Matthews,  of  Caldwell,  is  reported 
to  have  been  recommended  for  award  for  the  widening 
of  Bloomfield  Ave.  ,at  60  cts.  per  cu.  yd.  excavating  and 
filling,  5-ft.  brick  sewer,  $6  per  lin.  ft.;  24-in.  tile,  $1.50 
per  lin.   ft.;  cobble  stone  gutters,   80  cts.  per  sq.   yd  . 

Trenton,  N.  J. — Bids  for  paving  the  following  streets 
are  reported  opened  Sept.  17  by  Common  Council:  East- 
ern Paving  &  Constr.  Co.:  Clinton  Ave.,  $2.33.  $2.75  and 
$3;  Stockton  St.,  $2.15,  $2.75  and  $3;  Factory  St.,  $2.33, 
$2.75  and  $3  per  sq.  yd.,  prices  given  on  5,  10  and  i; 
years*   guarantee   respectively. 

'Bridgeton,  N.  J. — John  T.  Dyer  is  stated  to  have  se- 
cured the  contract  for  street  paving  at  $2.13  per  sq.  yd. 
for    asphalt,    probable    cost    of   improvement    $60,000. 

Cohoes,  AT.   y. — See  "Bridges." 

New  York,  N.  F.— Bids  will  be  received  by  the  Park 
Bd.  (Moses  Herrmann,  Pres.)  until  Oct.  3.  for  regulat- 
ing, grading,  laying  walk  pavement  of  portland  cement 
and  doing  other  work  upon  and  adjacent  to  the  site  of 
the  old  engine  house  in  City  Hall  Park,  Boro.  Man- 
hattan. 

"Schenectady,  N.  K.— The  contract  for  paving  Elmer 
St.  with  asphalt  is  reported  to  have  been  awarded  to 
the    Union    Paving   Co.,    at   $2   per   sq.   yd. 

West  New  Brighton,  S.  I.,  N.  K.— Bids  will  be  re- 
ceived by  Geo.  Cromwell,  Boro.  Pres.,  St.  George,  New 
Brighton,  until  Oct.  8,  for  furnishing  and  delivering 
1,400  tons  of  lyi-in.  broken  stone  and  screenings  ot 
trap  rock  or  Staten  Island  syenite  on  parts  of  Bodine, 
Dongan  and  Taylor  Sts.,  and  Davis  Ave.,  West  New 
Brighton. 

New  Brighton,  L.  I.,  N.  Y. — Bids  will  be  received  until 
Oct.  8  by  Geo.  Cromwell,  Boro.  Pres.,  for  furnishing 
material  and  paving  Wooley  Ave.  Engineer's  estimate: 
20,300  sq.  yds.  macadam  pavt.;  5,750  sq.  yds.  vitr.  brick 
pavt.;  10,100  lin.  ft.  cement  curb;  4,800  .sq.  yds.  cement 
sidewalk,    etc. 

'Brooklyn,  N.  F.— Cranford  Co.,  '52  9th  St.,  Brooklyn, 
has  secured  the  contract  for  regulating  and  repaving 
with  asphalt  on  a  concrete  foundation  SkiUman  St.  from 
Flushing  Ave.  to  UeKalb  Ave.,  at  the  following  bid: 
7.370  sq.  yds.  asphalt  pave.,  $1.32;  10  sq.  yds.  old  stone 
pave.,  relaid,  40  cts.;  1,300  cu.  yds.  concrete,  $6.45; 
3,685  lin.  ft.  new  curb.,  98  cts.;  1,840  lin.  ft.  old  curb,, 
reset,  40  cts.;  22  noiseless  covers  and  heads,  complete, 
for  sewer  manholes,  ea.,  $18;  total,  $23,191-  Totals  of 
other  bids:  Uvalde  Asphalt  Paving  Co.,  N.  Y.  City, 
$23,191;  and  Barber  Asphalt  Paving  Co.,  $23,227. 

Bids  will  Ix:  received  by  Bird  S.  Coler,  Boro.  Pres., 
until  Oct.  9.  for  regulating  and  repaving  with  asphalt 
on  a  concrete  foundation  a  portion  of  Bedford  Ave., 
tegulating  grading,  curbing,  and  laying  sidewalks  on 
Prospect  Pi.,  Jewel  St  and  New  York  Ave.;  construct- 
ing cement  concrete  sidewalks  in  various  places  and  on 
various  streets.  The  engineer's  estimate:  I5,490  sq. 
yds.  asphalt  pavt.;  15,490  sq.  yds.  present  pyt..  to  be  re- 
moved; 2,150  cu.  yds.  concrete;  13,640  lin.  ft.  new 
curbstone,  to  he  set  in  concrete;  57,752  sq.  ft.  cemenc 
concrete  sidewalk;  43,540  sq.    ft.   cement  sidewalk,   etc. 

Bids  were  opened  on  Sei)t.  18  at  the  office  of  Bird  S, 
Coler,  Boro.  Pres.,   for  asphalt  paving  as  follows: 

Irvine  Ave.— Lowest  bidder.  Barber  Asphalt  Paving 
Co.,  114  Liberty  St.,  N.  Y.  City,  as  follows:  11,860 
sq.  yds.  asphalt  pave.,  $1.34:  100  sq.  yds.  old  stone 
pave.,  relaid,  40  cts.;  1,940  cu.  yds.  concrete,  $6.25; 
3,130  lin.  ft.  new  curb,  98  cts.;  2,500  lin.  ft.  old  curb, 
reset,   40   cts. ;    39    noiseless   covers   and  heads,   complete. 


'Items  marked  thus  give  the  .names  of  parties  awarded  contracts. 
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for  sewer  manholes,    ea.,   $i8;   total,    $32,827.     Totals   of 
other  bids:     Uvalde   Asphalt    Co.,    i    ISway,    N.    Y.   City 
$34,101 ;   and  Cranford  Co.,   Brooklyn,   $34,023. 

Roebling  St.  from  S.  4th  St.  to  Union  Ave.— Lowest 
bidder,  Uvalde  Co.,  N.  Y.  City,  as  follows:  18,620  sq. 
yds.  asphalt  pave..  $1.10;  2,940  cu.  yOs.  concrete,  $6.30; 
S.600  lin.  ft.  new  curb.,  95  cts. ;  600  lin.  ft.  old  curb., 
reset,  40  cts.;  1,470  cu.  yds.  earth  excav.,  70  cts.; 
71.530  sq.  ft.  cement  sidewalk,  22  cts,;  45  sewer  catch 
basins  (to  be  rebuilt),  ca.,  $140;  and  35  noiseless  covers 
and  heads,  complete,  for  sewer  manholes,  ea.,  $18;  total 
$73.8^6.  Totals  of  other  bids:  Barber  Asphalt  Co., 
N.  Y  .City,  $75,087;  and  Cranford  Co.,  Brooklyn. 
$76,441. 

Ten  Eyck  St.  from  Union  Ave.  to  Bushwick  Ave. — 
Lowest  bidder,  Uvalde  Asphalt  Paving  Co.,  N.  Y.  City.: 
8,400  sq.  yds.  asphalt  pave.,  $1.32;  30  sq.  yds.  old  stone 
pave.,  relaid,  40  cts.;  1,420  cu.  yd.  concrete,  $6.50; 
3840  lin.  ft.  new  curb.,  98  cts.;  1,200  lin.  ft.  old  curb, 
reset,  40  cts.;  and  24  noiseless  covers  and  heads  com- 
plete, for  sewer  manholes,  ea.,  $18;  total,  $25,005.  To- 
tals of  other  bids:  Barber  Asphalt  Co.,  $25,154;  and 
Cranford  Co.,  $25,677. 

Albany,  AT.  Y. — The  following  contracts  are  re- 
ported awarded  by  Pred.  Skene,  State  Engr.  and 
Surveyor,  bids  for  which  have  been  opened  Sept.  3,  4 
and  5:  Road  289,  in  Suffolk  County.,  to  E.  M.  &  W. 
Ferguson,  $16,896. — Road  279,  Oswego  County,  to  Stew- 
art, Kerbaugh.  Shanley  Co.,  527  5th  Ave.,  New  York, 
$25.423. — Road  24s,  Onondaga  County,  to  Stewart,  Ker- 
baugh, Shanley  Co.,  $14,716.— Road  337,  Madison  County, 
to  Stewart,  Kerbaugh,  Shanley  Co.,  $12,525. — Road  278, 
Oswego  County,  to  Stewart.  Kerbaugh,  Shanley  Co.,  ^23,- 
476.— Road  389,  Oleans  County,  to  Fred  W.  Knicken- 
burg,  Buffalo,  $17,974. — Road  390,  Orleans  County,  to 
Fred  W.  Knickenburg,  Buffalo,  $16,636. — Road  294,  Mon- 
roe County,  to  the  Monroe  Roads  Co.,  Rochester,  $40,- 
4.7S- — Road  236.  Jefferson  County,  to  Stewart,  Kerbaugh, 
Shanley  Co.,  $35,467.— Road  363,  Putnam  County,  to 
Stewart,  Kerbaugh,  Shanley  Co.,  $10,408. — Road  376, 
Fulton  County,  to  Stewart,  Kerbaugh  Co.,  $23,432. — 
Road  381,  Cortland  County,  to  Stewart,  Kerbaugh,  Shan- 
ley Co.,  $25.916. — Road  306,  Ulster  County,  to  Stewart, 
Kerbaugh,  Shanley  Co.,  $51,927. — Road  304,  Montgomery 
County,  to  Stewart,  Kerbaugh.  Shanley  Co.,  $55,794. — 
Road  307,  Ulster  County,  to  Joseph  Walker,  $58,579. — 
Road  362,  Fulton  County,  to  Alonzo  Schaupp,  $15,345.— 
Road  303.  Montgomery  County,  to  Stewart,  Kerbaugh, 
Shanley  Co.,  $18.706. — Road  443,  Saratoga  County,  to 
Stewart,  Kerbaugh,  Shanley  Co.,  $55,195. — Road  442, 
Saratoga  County,  to  Morris  Kantrowitz,  Albany,  $37,611. 
— Road  524,  Erie  County,  to  Moshier  &  Summers,  Buf- 
falo, $64,586. — Road  450,  Oswego  County,  to  Stewart, 
Kerbaugh,  Shanley  Co.,  $13,787.— Road  525,  Erie  County, 
to  Stewart,  Kerbaugh,  Shanley  Co.,  $44,447.- — Road  461, 
Herkimer  County,  to  Newport  Constr.  Co..  Newport,  N. 
Y.,  $71,256. — Road  439,  Rensselaer  County,  to  Stewart, 
Kerbaugh,  Shanley  Co.,  $37,950. — Road  407,  Schenectady 
County,  to  Molloy  &  Davis,  Schenectady,  $34,226. — Road 
527,  Erie  County,  to  Stewart,  Kerbaugh,  Shanley  Co., 
$72.915- — Road  521,  St  Lawrence  County,  to  Stewart, 
Kerbaugh,  Shanley  Co.,  $59.660. — Road  423,  Jefferson 
County,  to  Stewart,  Kerbaugh,  Shanley  Co.,  $37,170. — 
Road  559,  Erie  County,  to  Casey  &  Murray,  Rochester. 
$76,347. — Road  567,  Dutchess  County,  to  Lane  Constr. 
Co.,  Syracuse.  $40,027. — Road  622,  Livingston  County,  to 
Stewart.  Kerbaugh,  Shanley  Co.,  $46,197. — Road  597, 
Chenango  County,  to  Newport  Constr.  Co.,  $33,127.— 
Road  560,  Oneida  County,  to  Casey  &  Murray,  $23,407.. — . 
Road  596.  Chenango  County,  to  Stewart,  Kerbaugh,  Shan- 
ley Co.,  $33.217. — Road  656,  Warren  County,  to  Reardon 
&  Byrnes.  Glens  Falls,  $20,062. — Road  601.  Cattaraugus 
County,  to  Gantz-Wilson  Constr.  Co..  Buffalo,  $35,963. — 
Road  615,  Columbia  County,  Hinman  &  Sproiil.  Sche- 
nectady. $53.188. — Road  520.  Erie  County,  to  Stewart, 
Kerbaugh.  Shanley  Co..  $45.597- — Road  545,  Nassau 
Conntv,  to  Jeremiah  T.  Finch.  $33,679. — Road  570,  Put- 
nam County,  to  Stewart,  Kerbaugh,  Shanley  Co.,  $51,925. 
— Road  533,  Clinton  County,  to  J.  T.  Finch.  Glens  Falls, 
$52,305. — Road  606,  Tompkins  County,  to  Stewart,  Ker- 
baugh, Shanley  Co..  $21.512. — Road  617,  Niagara  County, 
to  Stewart,  Kerbaugh,  Shanley  Co..  $32.330. — Road  528, 
Erie  County,  to  Stewart,  Kerbaugh,  Shanley  Co..  $61,258. 
■ — Road  535,  Cortland  County,  to  Stewart,  Kerbaugh, 
Shanley  Co..  $20,020. — Road  614.  Cayuga  County,  to 
Stewart.  Kerbaugh,  Shanley  Co.,  $54,662. — Road  530.  Erie 
County,  to  Stewart,  Kerbaugh,  Shanley  Co.,  $13,697- — 
Road  640,  Schenectady  County,  to  Malloy  &  Davis,  $28,- 
718.  Robertson  &  Gerhardt  is  stated  to  have  secured  the 
contract  for  constructing  5  miles  of  the  Albany  &  Sche- 
nectady Road,  at  $50,790,  and  Stewart,  Kerbaugh,  Shan- 
"  ley  Co.  the  contract  for  constructing  second  section  of 
Middletown-Cuddebackville  Road,  for  $51,072,  Further 
reports  state  that  roads_  which  were  not  awarded  will  be 
readvertised,  together  with  additional  work. 

All  bids  opened  by  Bd.  of  Contract  and  Supply  for 
paving   portion   of    Sheridan   Ave.    are   reported   rejected. 

Lenoir,  N.   C. — See    "Water." 

Gastonia,   N.  C. — See  "Water." 

Hamilton,  O. — A  resolution  is  stated  to  have  been 
passed  instructing  the  City  Engineer  to  prepare  plans  for 
paving  a  portion  of4th  St,  with  sheet  asphalt. 

Findlay,  O. — George  St.  will  be  paved  next  year  with 
block  on  concrete  base,  at  an  estimated  cost  of  $8,380. 
T.  C.  Snow,  City  Engr. 

*Cadis,  O. — J.  S.  Lacey,  Co.  Aud.,  writes  that  the  con- 
tract for  macadamizing  4,400  ft.  road  (bids  opened  Sept. 
2)  has  been  awarded  to  Warnick  &  Timmons,  of  Cadiz, 
at  $3.00  per  sq.  yd.  for  stone  and  30  cts.  per  lin.  ft.  for 
grading. 

•  Batavia,  O. — Bids  are  wanted,  it  is  stated,  until  Oct. 
7.  for  $5,721  bonds,  for  constructing  cement  sidewalks. 
G.    H.    Hain,   Village   Clk, 

* 

*Cinciyinati,  0.— The  Kirchncr  Constr.  Co.,  8th  and 
Plum  Sts.,  is  reported  to  have  been  _  awarded  the  con- 
tract (bids  opened  Sept.  ii)  for  paving  with  asphalt  a 
portion   of   Clinton    St.,   at   $27,198. 

M.  Sullivan  &  Sons  are  stated  to  have  submitted  the 
lowest  bid  for  paving  with  brick,  a  portion  of  Tremont 
St.,  at  $19,580.    .,  .     ^    ,  J  _,  . 

The  lowest  bid  received  for  a  macadam  roadway  in 
Mt.  Auburn  is  stated  to  have  been  submitted  by  C.  S. 
Cregar    at    $1.45    per   cu.    yd.  .     -       ,     ,      , 

f>.  R.  Robinson  is  reported  to  have  submitted  the  low- 
est bids  for  paving  with  brick  a  portion  of  Palm  Ave.,  at 
$5,365. 

"the  Bd.  of  Pub.  Service  is  stated  to  have  opened  bids 
as  follows  on  Sept.  19  for  paving  with  wood  block: 
Burnet  Ave.  (estimated  cost.  $80,569),  A.  J.  Henkel  & 
Bro.,  621    Main  St..   lowest  bidders,  at  $2.68  per  sq.  yd.; 
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Ludlow  Ave.  (estimated  cost  ,$56,9<)9),  Russell  &  Jenni- 
son,  $2.79  per  sq.  yd.;  Bank  St.  (estimated  cost,  $28,168;, 
M.  T.   Flynn,  Chase  Ave.  and  Dane  St.,  $2.70  per  sq.  yd. 

Mr.  Danenhower,  City  Engr..  is  reported  to  have  esli- 
mated  the  cost  of  paving  and  grading  a  portion  of 
Wilder  Ave.  with  brick  and  boulders  at  $18,271. 

The  Kirchncr  Constr.  Co..  8th  and  Plum  Sts.,  is  stated 
to  have  submitted  the  lowest  bid  for  paving  Glenwav 
Ave.  with  wood  block,  .it  $2.80  per  sq.  yd. 

The  United  States  Wood  Preservation  Co.,  29  Bway, 
New  York,  N.  Y.,  is  reported  to  have  submitted  the 
lowest  bid  Aug.  29,  for  paving  with  creosoted  wood 
block,  on  Beekman   St.,  at  $24,081. 

*A.  J.  Henkel  &  Bro.,  621  Main  St.,  are  stated  to  have 
secured  the  contract  for  paving  with  macadam  Arling- 
ton  St.,   for   $8,629. 

_  •The  contract  for  improving  a  portion  of  Fairview  Ave. 
IS  reported  to  have  been  awarded  to  Kirchner  Constr. 
Co.,  8th  and  Plum  Sts.,  for  $34,575. 

•The  County  Comrs.  are  stated  to  have  awarded  the 
contract  for  improving  Reading  Pike  in  Sycamore  Town- 
ship, to  J.  M.  Hassett  &  Co.,  for  $83,582.  Bids  opened 
Sept.   13. 

'Leipsic.  0. — -Enck  &  Stone,  of  Leipsic.  are  stated  to 
have  received  the  contract  for  paving  Easton  St.,  at 
$15,679. 

"Columbus,  O. — The  Bd.  Pub.  Service  on  Sept.  18  is 
stated  to  have  awarded  the  contract  for  paving  with 
asphalt  Linwood  Ave.,  to  A.  G.  Pugh,  Dispatch  BIdg.. 
for  $26,113. 

'Canton,  O.— ^Contracts  for  block  paving  (bids  opened 
Sept.  3)  have  been  awarded  as  follows:  (W.  E.  Sar- 
vei-.  City  Engr.):  To  Wise,  Wise,  Smith  &  Shekels, 
Canton,  for  Lincoln  Ave.,  6,160  sq.  yds.,  $8,482; 
Charles  St.,  6,610  sq.  yds.,  $9,444;  W.  South  St.,  8,21s 
sq.  yds.,  $7,612,  and  Fulton  St.,  4,850  sq.  yds.,  $5,982. 
To  Geo.  Berger,  of  Massillon,  for  Harrisburg  St.  im- 
provements,   $6,133. 

'Toledo  O.— Henry  Sheehan,  1208  Collingwood  Ave., 
IS  reported  to  have  secuied  the  contract  for  paving  with 
Logan  block  1,135  ft.  on  Niagara  St.,  for  $6,511. 

•The  contract  for  paving  with  brick  a  portion  of  Made- 
line St.  IS  reported  to  have  been  awarded  to  Wm  G 
Ryan,  18  Everett  St.,  Cleveland,  for  $3,781. 

Barberton,  O.— Paul  &  Henry,  of  Barberton,  are  stated 
to  have  submitted  the  lowest  bids  for  paving  the  following 
streets:  Lake  Ave.  $4,957:  Bolivar  Rd.,  $4,872;  Cornell 
St.,  $32,767;  Hunsberger  St.,  $3,126,  and  High  St.,  $i8,- 
475- 

Philadelphia,  Pa.— Bids  will  be  received  until  Oct  1 
by  the  Comrs.  of  Fairmount  Park  (Jesse  T.  Vogdes,  Ch. 
Valle  constructing   a    drive    in    Cresheim 

Irwin,  Pa^— It  is  stated  that  State  Highway  Comnr. 
Hunter,  at  Harrisburg  is  asking  for  bids  to  construct  the 
new  State  road  from  Irwin  to  the  Allegheny  County  line 
near  McKeesport.  The  project  includes  macadamizing  the 
pike  from  Irwin  to  C.rcleville.  From  the  latter  point  a  4- 
mile  road  will  be  built  The  entire  road  will  cost  $45.- 
000.  Westmoreland  County  and  North  Huntingdon 
lownship  will  pay  one-eighth  of  the  cost  and  the  State 
the  balance. 

UniontownPa.—-B\As,  will  be  received  until  Oct.  10 
by  Jos.  W.  Hunter,  State  Highway  Comr.,  Harrisburg 
for  constructing  5284  ft.  road,  along  the  Masontawii 
and    Uniontown   Rd.,  .German   Township. 

'Allegheny  Pa —Mayor  Chas.  F.  Kirschler  and  Di- 
rector of  Pub,  Wks.  John  Swan,  on  Sept.  11  are  stated 
to  have  awarded  contracts  for  public  improvements  as 
follows:  „  Harry  Graebmg,  grading,  paving  and  curbing 
Nevada  St.,  $2,500;  Fraxier  St.,  $4,200;  Kennedy  Ave., 
$8,000;  Kenwood  Ave.,  $6,000;  Warner  St.  extension, 
f.''?,°°-  ^  H.  C.  Howard,  grading,  paving  and  curbing 
Valley  St..  $25,000;  sewer  on  Valley  St.,  $6,000  Jas 
H.  McQuaid,  grading,  paving  and  curbing  Homer  St.. 
$21,000.  A.  V.  Purnell,  grading,  paving  and  curbing 
Petrel  St.  $4,100;  Tioga  St..  $4,100;  Maryland  Ave., 
$2,000.  Fred  Gwinner,  grading,  paving  and  curbing 
Woodland  Ave.,  $23,000.  Thomas  Cronin  Co.,  grading, 
paving  and  curbing  Latrobe  ^lley.  $2,000;  Tuno  Alley, 
$2,000;  Sawmill  Alley,  $16,000;  Oak  Alley.  $2,100.  Nel- 
son &•  Daly,  grading,  paving  and  curbing  Yetta  Av 
$2,800. 

Andersonville ,  Tenn. — Bids  will  be  received,  it  is 
stated,  until  Oct.  5,  by  the  Bd.  Co.  Comrs.  (J.  K.  P. 
Wallace,   Chmn.)    for  $100,000  county  pike  road  bonds. 

'Memphis,  Tenn. — M.  Larkin  is  reported  to  have  se- 
cured the  contract  for  paving  Florida  Ave.,  for  about 
$50,000. 

'Salt  Lake  City,  Vlah.—P.  J.  Moran  is  stated  to 
have  secured  the  contract  for  macadamizing  portions  of 
H.  and   loth  East  St.,   at  a  cost  of  about  $42,600. 

Norfolk,  Va. — The  City  Council  is  reported  to  have 
decided  to  expend  $38,000   for  street   improvements. 

Bellingham,  Wash. — It  is  stated  that  City  Engineer 
Gerhard  estimates  the  cost  of  paving  a  portion  of  King 
St.  at  $10,835. 

'Spokane,  Wash. — The  Bd.  of  Pub.  Wks.  is  stated  to 
hvae  awarded  the  contract  for  paving  a  portion  of  Monroe 
St.  to  the  Barber  Asphalt  Paving  Co.,  of  Spokane,  for 
$5-'i65- 

"ihe  Independent  Asphalt  Co.  is  reported  to  have  se- 
cured the  contract  for  paving  a  portion  of  Sprague  Ave. 
for  $56,495,  and  for  maintennnce  for   10  yrs.  $5,650. 

Seattle,  Wash. — Plans  are  stated  to  have  been  approved 
for  the  paving  with  sandstone  a  portion  of  Yessler  Way, 
at  $97,000. 

The  Bd.  of  ^  Pub.  Wks.  is  stated  to  have  approved 
plans  and  specifications  for  the  following  improvements: 
Stewart  St.,  regrade  jnd  sandstone  paving;  Fremont 
Ave.,  sewer;  4th  Ave.,  northeast,  sewer;  15th  Ave.,  et 
al.,  grading  and  sidewalks;  Blewett  St.,  et  al.,  grading 
and  sidewalks;  W.  50th  St.,  sewer;  W.  sist  St.,  sewer; 
E.  Denny  Way,  grading  and  sidewalks;  W.  60th  .St., 
grading  and  sidewalks;  22d  Ave.,  grading  and  sidewalks; 
E.  Spring  St.,  grading  and  sidewalks;  Norman  St., 
grading   and   sidewalks. 

Seattle,   Wash.—See  "Sewerage  and  Sewage   Disposal.  * 

Aberdeen,  Wash. — The  City  Council  is  stated  to  hve 
decided  to  regrade  Broadway  at  a  cost  of  $88,019;  also 
to  improve  a  portion  of  2d  St.  at  a  cost  of  $7,375. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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Ottawa,  Ont. — Bids  will  be  received  until  Oct.  i6  by 
Jas.  Davidson,  Bd.  Wks.  Com.,  for  an  asphalt  and  bitu- 
minous paving  plant,  as  advertised  in  The  Engineering 
Record;  also  until  Oct.  2  for  paving  with  asphalt  a  por- 
tion of  McLeod  St.     Newton  J.  Kcr,  City  Engr. 

""Toronto,  Ont.— The  Bd.  of  Control  on  Sept.  18  is  re- 
ported to  have  awarded  contracts  for  paving  as  follows: 
Godson  Constr.  Co.  Brock  St.  with  asphalt,  $4,482. 
Clinton  St.  with  asphalt,  $3,788;  Barber  Asphalt  PavinK 
Co.,  Elliott  St.  with  aspkalt,  $4,044;  Constr.  &  Paving 
Co.,  Manning  Ave.  with  asphalt,  $13,974;  C.  H.  Rust. 
Castle  Frank  with  asphalt,  $5,700  and  Hogarth  St.  with 
macadam,   $15,395. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes  Arranged   Alphabttically   by   States. 

Huntsx'ille.  Ala. — Francis  N.  Lawton,  Gen.  Mgr.,  Suj)!. 
and  Purchasing  Agt.  of  the  Huntsville  Ry.  Light  & 
Power  Co.,  is  reported  to  have  announced  that  plans 
have  been  drawn  for  the  doubling  of  the  capacity  ot  the 
power  house  and  for  the  extension  of  the  street  railway 
system. 

Redlands,  Cat. — The  Edison  Electric  Co.,  of  Los  An- 
geles, is  reported  to  be  considering  the  construction  of  a 
new  power  house  in  tht  Santa  Ana  Canyon  next  year,  to 
use  the  water  of  Bear  Creek. 

Stockton^  Cal. — Press  reports  state  that  it  will  require 
an  expenditure  of  about  $250,000  to  repair  the  damage 
to  the  power  plant  of  the  Standard  Electric  Co.  at 
Electra. 

Los  Angeles,  Cal. — The  Tejunga  Power  &  Water  Co. 
is  reported  organized  with  a  capital  of  $250,000  to 
conserve  and  develop  the  waters  of  Little  Tejunga 
Canyon  and  distribute  it  for  irrigation  purposes  in 
the  San  Fernando  Valley.  Bennett's  spring  is  the 
source  of  supply,  and  it  is  estimated  by  the  promoters 
that  400  inches  of  water  can  be  developed.  Cal  F. 
Hunter,  Johnston  Jones,  Dr.  J.  W.  Truewortby  arc 
reported    interested. 

Montesuma.  Colo. — The  Montezoma  Mines  Development 
Co.  is  stated  to  have  secured  water  rights  on  Snake  River 
and  proposes  in  the  spring  to  construct  a  power  plant  to 
furnish  light  and  power  for  the  mines  of  the  district. 

Las  Animas,  Coh.—Bids  will  bereceived  at  the  Bureau 
Yards  and  Docks,  Navy  Dept.  (Wm.  M.  Smith,  Acting 
Ch.),  _  Washington,  D.  C,  until  Nov.  9,  for  furnishing 
material,  constructing  and  installing  a  stone  building  for 
central  power  plant,  boilers,  electric  generators,  switch- 
boards, steam  engines,  steam-driven  pumps,  icemaking  re- 
frigerating and-  distilling  machinery,  hot  water  heating 
system,  complete,  extending  to  several  buildings;  air-lift 
pumping  system,  garbage  crematory  and  building;  installa- 
tion of  steam  disenfcctor  and  all  piping,  valves,  accesso- 
ries and  wiring;  also  coal  dump  and  retaining  wall,  at 
the  U.  S.  Naval  Hospital,  New  Ft.  Lyon,  Colo.,  as  per 
specification  No.   1,536- 

Laurel.  Del. — The  electric  light  plant  of  the  Laurei- 
Seaford  Electric  Co.  is  reported  to  have  been  destroyed 
by  fire  on  Sept.  21.     Chas.  C.  Stephenson,   Mgr.,   Laurel. 

Washington,  D,  C. — See  "Miscellaneous." 

Auburn,  Ga.- — ^The  business  men,  it  is  stated,  intend 
petitioning  Mayor  and  City  Council  to  call  an  election 
to  vote  on  issuing  $55,000  bonds,  of  which  $45,000  is  to 
be  used  to  erect  and  equip  an  electric  light  plant  and  a 
system  of  water  works. 

Millen,  Ga. — The  citizens  are  reported  to  have  voted  on 
Sept.  16  to  isue  $30,000  bonds  for  waterworks  and  an 
electric  light  plant. 

Coeur  D'Alene,  Idaho. — The  Idaho  Water  &  Electric 
Power  Co.  is  reported  organized,  with  T.  McClear, 
Pres. ;  P.  J.  Scallon,  Vice-Pres.,  and  Maude  Thornton, 
secy.  This  company  has  been  formed  for  the  purpose 
of  developing  the  water  power  along  St.  Joe  River  by 
the  construction  of  many  dams.  The  pcfwer  generated 
will  be  utilized  in  assisting  the  heavy  traffic  across  the 
mountains  on  the  Chicago.  Milwaukee  &  St.  Paul  R.  R. 
It  is  promoted  by  the  railroad  company. 

Albion,  III. — The  Albion  Gas  Light  &  Heating  Co.  is 
reported  to  have  been  incorporated,  with  a  capital  of 
$7,500  by  W.   H.  Brosan,  Harry  Smith  and  others. 

Cherry  Valley,  ///.— W.  H.  Poulton  and  W.  W. 
Mockey  are  reported  to  have  purchased  the  Cherry  Valley 
mills  and  electic  plant.  The  new  owners  intend  to  fix 
up  the  mills  and  install  new  machinery. 

Berlin,  Md. — Orlando  Harrison,  Mayor,  writes  that 
the  City  Council  has  decided  to  extend  the  time  for 
granting  of  franchise  for  waterworks  and  electric  light 
plant  from  Sept.  20  to  Oct.  31,  with  the  prospect  of 
placing  an  ice  plant  in  connection  with  same. 

Salem,  Mass. — See  "Schools." 

Forest,  Miss. — It  is  reported  that  E.  Cahn,  of  Merid- 
ian,  Miss.,  Mgr.  of  the  Forest  Ginning  &  Mfg.  Co.,  will 
install  electric    light   plant. 

Colujnbia,  Miss. — The  Bd.  of  Mayor  and  Town  Council 
is  reported  to  have  contracted  with  Grayson  &  Elder,  of 
Biloxi,  to  erect  and  maintain  an  electric  light  plant  in 
the  town,  granting  them  a  franchise  of  25  years.  They 
also  promise  to  put  in  a  20-ton  ice  plant  at  the  same 
time. 

Helena,  Mont. — The  Capital  City  Power  Co.,  of  New 
Jersey,  is  reported  incorporated  with  a  capital  of 
$2,000,000,  by  B.  R.  Higgins,  S.  Hartraan  and  H.  S. 
Leonard,  of  New  Jersey,  to  develop  and  sell  water 
power  and  electricity.  A.  P.  Thatcher,  of  Helena, 
!Vlont.,  is  named  as  state  agent.  This  is  the  corpor- 
ation which  has  been  formed  for  the  purpose  of  build- 
ing   the   third    dam   across    Missouri   River,    near   Helena. 

*}efferson  City.  Mo. —-The  Warden  and  Bd.  of  Prison 
Inspectors  of  the  Missouri  State  Penitentiary  have 
awarded  contracts  as  follows  for  the  ventilating,  heat- 
ing and  lig[hting  plant  for  the  Penitentiary:  Boiler 
house  building,  to  John  Short.  Jefferson  City,  $5,950; 
steam  boilers,  to  Heine  Safety  Boiler  Co..  St.  Louis, 
$20,400;  steam  engines,  to  St.  Louis  Iron  &  Machine 
Wks.,  St.  Louis,  $21,200;  dynamos,  to  Western  Elec- 
tric Co.,  Kansas  City,  $24,064;  motors,  to  Westing- 
house  Electric  &  Mfg.  Co.,  St.  Louis,  $12,350;  conduit 
and  cable  work,  F.  E.  Newberry  &  Co.,  St.  Louis,  $10,352, 
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a;^  pipe  wortk    ocaai    bettiBK   •ml    ventiUtin*.    Pe«ers- 
EicUcT  Hcain«  Co..  t%..92A. 

„St.  Jtmt*.    V«.— Tbr    Extculire    Bd.    of   tht    Soldiers' 
Uomt   (Capt.    H.    E.    Warmi.   Pre».)    is    reported   to   b« 
trial  tfc«  rrctiOB  of  a  power  hoaie  to  replace  the 
reccatiy  bamed. 

Frtmamt,  Xtb.—J.  W.  Andrews,  Otr  En«r..  writes 
tkat  bids  will  ke  received  <m  Sept.  30  for  the  constnic- 
tsoa  of  hwMinir  aad  welitatack  for  the  municipal  water 
aad  Utlu  aatwn.  Contracts  for  cncines.  boilers  and 
•  have  been  let.  Ennneer,  C.  A.  Chapman.  Mar- 
BMb-.  Ckicaco.  111.     E.   X.  Mors,  Chmn.  Bd.  Pub. 


»£• 


Perth  .4mtb»y,  .V.  J. — An  explosion  is  reported  to 
have  OB  Sept.  jj  wrecked  the^nerating  plant  of  the 
Penh  AaboT  las  wnrfcs.  A.  FT  Rcitemeyer.  of  Eliia- 
hcth.  Sop*. 

Ajlmtic  City,  A'.  /. — Chnn.  Donnelly,  of  the  Council's 
lishtinc  Bd.,  is  reported  to  have  approved  plans  for 
the  sjisuiu  o<  inmnination  for  .\tlantic  Ave.  as  prepared 
tar  Carrere  k  Hastincs.  of  Xew  York.  .V.  Y.  It  is  suted 
tiat  the  City  Counci]  will  autfaoriie  a  bond  issue  of 
$jo,ooo  to  provide  for  the  insuUing  of  the  system. 

AlmmfgarJc,  M.  M. — The  Sacramento  Power  Co.,  of 
Abaacordo.  is  repoited  incorporated,  with  a  capital  of 
tLOOC^aoo.  The  proposed  improvement  includes  the  con. 
stmcnon  of  a  storace  dam  for  irrication  purposes.  A.  T. 
Payne,  of  Oklahoma  Oty.  Okla.,  is  reported  interested. 

'S*w  York,  S.  Y. — Contracts  for  installing  electric 
rqnip—  nt  in  schools  (bids  opened  Sept.  23  by  C.  B.  Jf. 
Snyder,  .Supl.  School  BIdgs.)  have  been  aw4rded  as 
follows:  School  9*.  Manhattan  Boro..  T.  Fred  Jack- 
son, Inc..  593  Columbus  .^ve..  for  $10,573:  School  140, 
BraoUyn  Bore,  to  Peet  ft  Powers,  J25  4th  Ave.,  New 
\ork  City.  $4,560.  and  School  89,  Ooccn's  Boro.,  to  L. 
r.  Benn,  for  $11,140. 

Brooklyn,  .V.  Y. — The  following  are  the  bids  opened 
on  Sept.  14  at  the  office  of  the  Bureau  of  Y'ards  and 
Docks.  Navy  Dept..  Washington,  D.  C,  for  15  motor 
■cneralor  sets  and  accessories  for  the  New  York  Navy 
Yard:  Westingboasc  Electric  *  Mfg.  Co.,  1507  Continen. 
tal  Trasi  BMc.  Baltimore.  Md..  $62,095:  Western  Elec- 
tric Co..  463  West  St.,  .New  York,  N.  Y.,  $84,480;  and 
General  Electric  Co.,  Schenectady,  N.  Y.  (a  bids).  $61,- 
5  to  and  $51,560. 

'Colntmbni,  O. — Geo.  Stockton.  Supt.  Columbus  State 
Ho»tal.  writes  that  contracts  were  let  on  Sept.  17  for 
aooiuuu  to  power  plant:  New  engine  to  the  Ironton  En 
P"^  .*-"-•  O"  Ironton,  $^.49^!.  and  dynamo  and  switch 
board  to  F.  Biaaell  Co..  of  Toledo,  for  $3,550. 

Hmmiltom,  O. — It  is  suied  that  bids  will  be  received 
imtil  Ort.  11  by  Thad.  Straub.  City  Aud..  for  $30,000 
electnc    hght    bonds;  also  $20,000   storm   sewer   bonds. 

{i**?*":  /"">■— It  is  reportetl  that  the  Cornwall  Ore 
*ajli  Co.  ts  abont  to  construct  a  power  plant  at  I^ebanon, 
yd  intends  to  transmit  high. tension  electric  energy  to 
Cornwall  for  the  purpose  of'  furnishing  power  for  crush. 
rag  iron  ore,  etc.  Qoincy  Bent  is  .Mgr.  of  Penna.  Steel 
Co.  at  Lebanon.  Pa. 

AtUtkrmy.  Pa.— The  Council  on  Sept.  iS  passed  the 
ordnance  providing  for  the  issue  of  $75,000  bonds  for 
Ike  parebasc  of  a  turbo-generator  out6t  for  the  municipal 
bghting  plant. 

Scrnlom  Pa.~The  <>cranton  Electric  Co.  (A.  J.  Duffy 
Mectnctan)  »  reported  to  have  decided  to  extensively 
improve  ns  plant. 

jj*^''.  /•».— Engineer  Frank  W.  Moore.  Box  557,  In. 
'  ^^\tH'  ""•«»  «•■*'  'he  proi>o«ed  electric  plant  to  fur. 
Sf*  "«'^„and  power  10  Williamsburg,  Martinsburg  and 
Kcyer  will  cost  about  $45,000.  Bids  will  probably  not 
be  called  for  until  1908. 

Srtuca.  S.  f.—Tht  City  Clk.  writes  that  bonds  have 
been  lasued  for  the  construction  of  an  electric  light 
plant. 

FrtirnektbuTf.  Ko.— The  City  Council  is  reported 
•"have  appropriated  (4.000  for  the  work  of  adding  to 
I?'^  ^*y  electnc  light  plant  an  incandescent  system  for 
lighting  stores  and  dwellings. 

_*;»^".  f'o.— R.  W.  Las«iter.  of  Oxford,  N.  C  is 
reported  to  be  here  negotiating  witlr  owners  of  lands 
on  the  Kosnoke  Kiver.  with  a  view  of  securing  the 
water  rights  on  the  river  for  the  purpose  of  estab- 
uahnic  an    electric    plant   at    Eagle    Point    Falls. 

Sfokiu,  H'atk.—U  is  reported  that  the  Power  De- 
vchyeut^  Co.,  which  H  a  subsidiary  corporation  of  the 
2V**^  ■  Inland  R.  K  Co.  and  one  of  the  corporations 
DOoncing  to  the  Inland  Empire  system,  will  have  a  sur- 
t*o»  of  10,000  to  15.000  b.  p.  from  the  new  power 
s^non  at  Nine  Mile  Bridge  as  lOon  a>  the  plant  at  that 
place  M  completed,  after  supplying  electric  power  to  the 
"••"ay  lines  of  ibe  system.  It  is  proposed  to  utilize 
Jbis  surplus  oower  by  supplying  light  and  power  to  the 
rrtnens  of  Spokane  under  the  franchise  purchased  by 
Jay  P.  Graves  and  asnociates  from  Frank  P.  Hogan. 

Etkini,  W.  ya.—Tht  Elkins  Power  Co.  is  reported  in. 
corponted  wHh  a  capital  of  $75,000,  by  Stephen  B.  Elk- 
ins.  J.  T.  Ilavis  and  ottiers. 

PiMtn-ilU.  H'ir.— The  PUtteville  Gas  Co.  is  reported 
■Morporatcd,  with  a  capital  of  $50,000.  P.  R.  Crahden  is 
reported  inlrrested. 

ELECTRIC  RAILWAYS. 
Notts  Arranged   Alphabtlicaliy   by   Statti. 

HnulrviUe.  Ala^-Tx  Huntsvillc  Ry.,  Light  ft  Power 
Co.  (R.  V.  McLure,  Ch.  Engr.)  sutes  that  plans  have 
been  drawn  for  the  doubling  of  the  capacity  of  the  powtr- 
botnc  and  for  the  extension  of  the  street  railway  system. 
The  Merrimack  end  of  the  line  will  be  extended  half  a 
anie  to  Sanaqua  Wells,  while  the  Dalls  end  will  be  looped 
aranad  to  the  Meridianville  pike  and  back  into  the  city  by 
way  of  the  Southern  Depot. 

Rediimt.  Cal. — It  ia  reiwrted  that  the  Northern  Electric 
Co.  plans  to  extend  its  line  to  Red  Bluff,  also  to  Redding 
aad  probably  Kennclt.     C.  S.  Coopton,  Ch.  Engr. 

Sond  PoimI,  Idaho. — It  is  sUtcd  thst  an  ordinance  will 
soon  be  placed  before  the  Council  asking  for  a  Iran- 
■hin    granting   right  to  Chss.    R.    Foss,  John   C.    Cleary 


and    Peter    Johnson    lu    build,    maintain    and    operate    a 
steam  or   electric  raiUvav   on   the   streets  of   Sand   Point. 

Caldwell,  Idaho.— The  Boise  &  Jnterurban  Ry.  Co.  (F. 
H.  Knox.  Ch.  Kngr.  >  is  stated  to  have  decided  to  build  a 
street  railway  line  in  Caldwell  and  to  extend  its  present 
line  from  the  city  to  the  Canyon  County  fair  grounds, 
which  are  located  alxiut  a  mile  distant. 

Crau-fordsfille,  Ind. — The  Indianapolis  &  Eastern  Ry. 
Co.  (C.  C.  Reynolds  Gen.  Mgr.)  is  reported  to  have  an- 
nounced that  the  contrpct  for  the  construction  of  a 
branch  line  from  Crawfordsville  to  Danville.  III.,  will 
be  let   this  year,  work  to  begin  early  in  the  spring. 

Indianapolis,  Ind. — The  City  Park  Bd.  is  reported  to 
have  granted  to  the  Grand  Central  Traction  Co.  a  right 
of  way  across  the  western  side  of  Garfield  Park  for  ^ji 
electric  railway. 

Padneah,  Ky. — The  Southern  Constr.  Co.  is  stated  to 
have  awarded  a  contract  to  the  .\merican  Engineering  Co., 
of  Indianapolis.  Ind.,  to  survey  a  route  for  the  interurban 
railway  projected  from  Hickman  to  Paducah.  Two  routes 
have  already  been  sur>*eyed  and  right-of-way  has  been 
secured. 

Boston,  Mass. — Bids  will  be  received  until  Oct.  3  by 
the  Boston  Transit  Comn.  (B.  Leighton  Beal,  Secy.)  for 
constructing  part  of  new  westerly  wall  roof  and  invert 
for  enlargement  of  subway,  Haymarket  Sq. 

BrockloH,  Mass. — It  is  stated  that  the  Old  Colony  St. 
Ry.  Co.  is  planning  to  lav  stretch  of  new  tracks  nearly  a 
third  of  a  mile  long  on  Belmont  St.  About  $15,000  will 
be  expended  in  this  work. 

f^orwicb,  X.  Y. — The  Chenango  Valley  Co.,  which  pro- 
poses  to  build  an  electric  railway  from  Binghamton  to 
Norwich  and  up  the  Canaswacta  and  Otsclic  valleys  to 
South  Otselic.  Hamilton  and  the  Utica  Southern,  which 
is  planning  to  build  from  Utica  to  Norwich,  have  been 
granted  franchises  through  the  Norwich. 

Grand  Forks.  N.  D. — It  is  reported  that  Robt.  Thomp- 
son, of  Holmes,  will  take  up  the  project  of  buidling  an 
electric  railway  from  Grand  Forks  to  Carington. 

Cleveland,    O. — The    Co.    Comrs.  are   reported   to   have 

granted    the    Cleveland.     Brooklyn  &    Elyria    Ry.    Co.    a 

franchi^     to    build     and     operate  an     electric     railway 

through  the  county  along  Wooster  Pike. 

Neopolis,  O. — The  Co.  Comrs.  are  stated  to  have 
granted  a  franchise  to  the  Toledo  &  Delphos  Electric 
Ry.  Co.  to  use  the  streets  of  the  village  of  Neopolis 
and  to  cross  the  county  roads  where  necessary. 

.■ishtabula,  O, — It  is  reportM  that  plans  have  been 
formulated  for  a  road  from  Painesville  eastward  through 
I.ineville  to  Jefferson,  where  it  will  connect  with  the 
Pennsylvania  &  Ohio  R.  R. 

Toledo,  O. — A  franchise  is  stated  to  have  been  grant- 
ed the  Toledo  &  Defipnce  R.  R.  Co.  by  the  County 
Comrs.,  permitting  the  company  to  operate  an  interur- 
lian  electric  railway  on  private  right-of-way  through  the 
county. 

The  County  Comnrs.  are  stated  to  have  granted  to  the 
Toledo  &  Delphos  Electric  Ry.  Co.  a  franchise  to  use  the 
streets  in  Pcanolis.  The  corporation  is  constructing  an 
electric  line  from  Toledo  to  Delphos,  paralleling  the 
Wabash  Ry. 

Portland,  Ore.— The  Oregon  Electric  Co.  (H.  T.  Cor- 
bctt.  Vice.  Pres.)  is  stated  to  have  decided  to  construct 
a  branch  line  from  Portland  to  Hillsboro,  a  distance  of 
about   7  miles. 

Scranton,  Pa.- — Franchises  are  reported  to  have  been 
granted  the  Qark  Summit  &  Winola  St.  Ry.  Co.  by  the 
Townships  of  Abington,  Newton,  Falls  and  Overfield. 
The  new  street  railway  will  connect  with  the  Dalton  St. 
Ry.  and  will,  with  the  latter  system,  embrace  a  direct 
route  to  Lake  Winola. 

Freeland,  Pa. — The  Town  Council  is  stated  to  have 
passed  the  Lehigh  Traction  franchise  ordinance,  giving 
that  company  the  right  to  extend  its  lines  to  Front  St. 
and  further  north,  if  desired.  A.  Markle,  Gen.  Mgr., 
Hazleton   . 

Northampton  Heights.  Pa.— The  Easton  &  South  Beth- 
lehem Electric  Ry.  Co.  is  stated  to  have  decided  to  build 
a  4,300-ft.  extension  in  Northampton  Heights. 

Ft.  Worth,  Tex. — It  is  stated  that  the  Northern  Texas 
Traction  Co.  will  double  the  capacity  of  its  powerhouse, 
expending  about  $150,000.  H.  M.  Flanders.  Ch.  Engr., 
Handley. 

Brantford,    Onl. — It    is    stated    that    the    Grand    Valley 

Radial    Co,     (T.     Andrews.    Ch.    Engr..    Brantford),    will 

shortly   award   contracts    for  the  construction    of   the   line 

,    between    Brantford    and    Port    Dover,   via    Waterford    and 

.^imcoe.  a  distance  of  34  miles. 

Chatham.  Ont. — The  Chatham.  Wallaccburg  &  Lake 
Erie  Ry.  Co.,  having;  completed  its  road  to  Lake  Erie,  is 
reported  to  be  planning  to  extend  to  Wallaceburg.  Robt. 
E.   Kizer.  Genl.  Mgr. 

Kingston,  On/.— The  contract  for  the  construction  of 
the  powerhouse  of  the  Sydney  &  Glace  Bay.  Ry.,  at 
Dominion  No.  4.  is  slated  to  have  been  let  to  Rhodes. 
Curry  ft  Co.,  of  Amherst.  The  plant  and  machinery  will 
cost  $25,000. 

RAILROADS. 

Nolet  Arranged    Alphabetically    by   Slates. 

Lafayette.  t.a.— The  Eunice,  T..afavette  &  Abbeville  R. 
K.  Co.  IS  reported  incorporated  at  Lafayette  to  build  a 
railroad  from  Eunice  in  a  southeasterly  direction  to 
Ijfayette  am!  from  Lafayette  to  Abbeville  and  from 
there  to  any  deep-water  point  on  the  Gulf  coast.  Capital. 
$1,000,000.  Directors,  Gus.  Fusilier,  Julius  J.  .Stagg,  Jas, 
J.  Lewis  and  others. 

^"'"'f .  ^.  Y. — The  contract  between  the  city  and  the 
(>rand  Trunk  R.  R.  Co.  for  eliminating  the  grade  cross- 
ing at  Niagara  St.  and  International  Bridge  is  reported 
to  have  been  approved. 

Little  Falls,  N,  K.-  The  New  York  Central  &  Hudson 
River  R.  R.  Co.  (W.  G.  Wilgus,  of  N.  V.  City,  Vice- 
Pres.  Constr.  Dept.)  is  reported  to  be  considering  the 
abolition  of  grade  crossings  through  this  city,  the  work 
to  include  raising  the  tracks  and  roadbed,  construct  5 
steel  viaducts  and  er;ct  new  depot  and  freighthouse. 
Tentative  nlans  and  blue  prints  arc  reported  to  be  on 
file  al  the  office  of  City  Engr.  Dempster. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


'Brocktvayville.  Pa. — Frank  Shumakt-r,  of  llellefontc.  is 
leported  to  have  secured  the  contract  for  constructing 
double  track  line  for  the  BuiTalo.  Rochester  &  Pittsburg 
R.  R.  Co.  from  Brockwayville  to  Carmen,  a  distance  of 
about  9  miles.  The  work  also  includes  the  construction 
of  a  tunnel  1.200  ft.  long  and  the  straightening  of  many 
long  ^urves.     About  $500,000  will  be   expended. 

^Providence,  R.  I. — The  New  York,  New  Haven  & 
Hartford  R.  R.  Co.  is  reported  to  have  awarded  contracts 
as  follows  for  work  in  connection  with  a  tunnel:  For 
15  piers  bet.  the  passenger  station  and  Canal  St.,  to  C. 
O.  Blakely  S:  Son,  of  New  Haven.  Conn.  These  piers 
will  carry  the  viaduct  connecting  the  tracks  at  the  east 
end  of  the  station  and  the  Canal  St.  abutment.  The 
contract  for  two  abutments  and  iron  rails  for  the  en- 
larged highway  bridge  over  Waterman  Ave.  ill  East 
Providence  was  awarded  to  O'Connor  &  Andrews,  of 
East   Hartford,    Conn. 


PUBLIC    BUILDINGS. 

Notes  Arranged    Alphabetically    by    States. 

Mobile,    Ala. — Sea    "Miscellaneous." 

BakcrsHeld,  Cat. — Train  &  Williams,  of  Los  Angeles. 
are  stated  to  have  submitted  to  the  Bd.  of  Superv. 
plans,  which  have  been  accepted  for  a  Hall  of  Records 
to  be  erected  of  reinforced  concrete  at  a  cost  of  about 
$40,000.  Bids  for  the  construction  will  probably  be 
asked    abont    Oct.    1. 

San  Francisco,  Cal. — The  following  are  the  bids  opened 
on  Sept.  17  at  the  office  of  the  Superv.  Archt.,  Wash- 
ington, D.  C.,  for  repairs  to  stonework,  miscellaneeous  re- 
pairs, alterations  and  painting  at  the  U.  S.  Mint  Build- 
ing, San  Francisco:  Raymond  Granite  Co.,  $49,500;  Buck 
&  Campbell  $55,005;  Kern  Bros.,  $53,200,  and  New 
Era   Development   Co.,   $37,987. 

The  Superv.  Finance  Com.,  it  is  stated,  has  recom- 
mended an  appropriation  of  $25,000  for  the  erection  of 
a  f^rehouse  on  Bush  St.  _  . . 

Sacramento,  Cal. — The  citizens  of  Sacramento  City 
and  County,  on  Sept.  10  decided  to  issue  bonds  to  the 
amount  of  $1,485,000  for  the  erection  of  a  new  court 
house  and  jail,  for  building  new  bridges  and  repair  of 
old  ones,  and  the  building  and  maintenance  of  permanent 
good    roads   throughout    the   county. 

Berkeley,  Cal. — It  is  reported  that  a  new  hospital  will 
be  erected  in  the  Claremont  Dist.  at  a  cost  of  $100,000. 
Dr.    Geo.    Reinhardt    is    reported    interested. 

Las  Animas,  Colo. — Bids  will  be  received  at  the  Bureau 
of  Supplies  and  Accounts.  Navy  Dept.,  Washington.  D. 
C,  until  Oct.  15  to  construct  bakery  and  laundry  buildings 
at  the  naval  hospital,  New  Fort  Lyon,  Las  Anunas.  Ap- 
nlications  for  pronosais  should  refer  to  Sch.  313.  E.  B. 
Rogers,  Paymaster  General,  U.  S.  N. 

Denver,  Colo. — Bids  will  be  received  by  Jas.  Knox 
Taylor,  Superv.  Archt.,  Washington,  D.  C,  until  October 
18  for  the  extension,  etc.,  to  the  U.  S.  Post  Office  and 
Courthouse  at  Denver. 

'Greeley,  Colo. — Contracts  for  erecting  the  Public  Li- 
brary, it  is  stated,  have  been  awarded  as  follows  (bid- 
ders all  of  Greeley):  Barber  &  Gordon,  building.  $14, i.!?; 
J.  D.  Potter,  steam  heat,  and  Wm.  Ecker  the  plumbing. 
The  total  cost   is  $16,368. 

Washington,  D.  C. — It  is  reported  that  the  revised 
plans  for  the  building  for  the  International  Bureau  of 
American  Republics  have  been  approved  by  Secy,  of  State 
Root  and  John  Barrett,  Dir.  of  the  Bureau.  Albert  Kelsey 
and  Paul  P.  Cret,  of  Philadelphia.  Pa.,  are  the  achts. 
The  building  is  to  be  2  story,  constructed  throughout  of 
steel  and  concrete  and  tp  cost  about  $1,000,000. 

Pcnsacola,  Fla. — The  following  are  the  bids  opened  on 
Sept.  14  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D  C.  for  constructing  locomotive  shed  and 
paint  shop  complete  at  the  Navy  Yard,  Pensacola:  Lewis 
&  Kitchen.  1200  Michigan  Ave.,  Chicago,  111.,  $39,468; 
Geo.  Ittner,  Prudential  Bldg.,  Atlanta.  Ga.,  $34,797; 
Grant  Wilkins,  231^  Whitehall  St.,  .Mlanta,  Ga.,  $30,550; 
C.  M.  Leach,  Navy  Yard.  Boston,  Mass.,  $41,357.  H.  A. 
Bishop,  218  La  Salle  .St.,  Chicago,  III.,  $29,600;  and 
Penn  Bridge  Co.,  Bond  Bldg.,  Washington,  D.  C,  $30,- 
700. 

Atlanta.  Go. — Bids  will  be  received   by  Jas.    Knox  Tay- 
lor, Superv.   Archt.,  Washington,   D.   C,  until  Oct.   30  for  , 
the    construction,   including    plumbing,    of   the    suoerstruct- 
ure  of  the  U.   S.   Post  Office  and  Courthouse  at  .\tlanta. 

The  joint  Com.  from  the  General  Council  of  the  City 
of  Atlanta  and  the  Bd.  of  Co.  Comrs.  have  recommended 
to  the  Mayor  and  General  Council  of  the  city  and  tlie 
Bd.  of  Co.  Comrs..  that  a  joint  courtiiou-se  and  city  hall 
be  erected  upon  land  now  owned  by  Fulton  County 
and  located  on  Pryor  and  Hunter  Sts;  total  cost  of 
buildings,  outside  of  the  furnishings,  to  be  about 
$800,000. 

Ft.  McPhcrson.  Ga. — Bids  will  be  received  by  Lieut. 
W.  E.  Holliday,  Constr.  Q.  M.,  U.  S.  A..  Ft.  McPherson. 
until  Oct.  17  for  the  construction,  plumbing  and  electric 
wiring  of  one  brick  stable  for  76  animals,  and  for  tlie 
construction  of  one  frame  wagon  shed,  at  this   post. 

Thomaslon,  Ga. — The  Comrs.  of  Upson  County  (H.  M. 
Sandwich,  Clk.)  propose  within  the  next  60  days  award- 
ing the  contract  to  erect  a  courthouse,  and  would  like  to 
receive  plans  at  once  for  a  building  to  cost  about  $50,000. 

,  'Clayton,  Ca. — The  ordinary  of  Rabun  County,  it 
','.  s'lted,  has  closed  a  contract  with  the  Fall.s 
City  Constr.  Co.,  of  Louisville,  Ky.,  fo  build  a  new- 
courthouse   to   cost  about  $25,000. 

'Crown  Point.  Ind. —Chss.  A.  Johnson,' Co.  Aud.,  writes 
that  »lie  contract  for  erecting  addition  to  courthouse  (bids 
opened  Sept.  14)  has  been  awarded  to  W.  J.  Turnes  Co., 
167   Dearborn   St.,  Chicago.  111.     Probable  cost,  $78,860. 

Brazil,  /h(/.- "The  erection  of  a  new  courthouse  is  re- 
ported under  consideration. 

•New  Cusllc.  Ind.— The  State  Bd.  of  Trus.,  it  is  re- 
Ijorted,  has  awarded  th..  contract  to  erect  2  cottages  at 
the  State  Epileptic  Village  to  Bcndseldt  &  Son,  of  Rich- 
mond, at  about  $27,000. 

"The  Bd.  of  Trus.  of  the  State  Epileptic  Village  is  re- 
ported to  have  awarde  1  contract  to  Powell  &  Dorsette. 
of  Anderson,  for  the  installation  of  a  heating  plant 
for   the    numerous  cottages. 

Marion.  Ind.— It  is  stated  that  bids  will  be  received 
until  Oct.  3  by  J.  W.  .Sanderson,  Treas.  N.  H.  D.  V.  S.. 
for  constructing  officers'  <|uarter8. 
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Sheldon,  /a.— Bids  will  be  received  until  Oct.  i6  by 
Hcnrv  Shipley.  Pres.  Pub.  Library  Bd.,  for  furnishinR 
material   and  erecting  a  library. 

Boone,  Z^.— Liebbe,  Nourse  &  Rasmussen,  of  Des 
Moines,  are  said  to  be  preiiaring  plans  for  an  armory  to 
be  erected  for  the  Boone  Iowa  Natl.  Guard  Co.,  the  cost 
to  be  about  $10,000. 

_  Marshalltown.  /a.— The  Co.  Bd.  of  Insanity  Comrs.,  it 
IS  reported,  has  recommended  to  the  Bd.  of  Superv.  the 
buildin-r  of  a  county  hospital  for  the  insane  at  the  county 
farm  to  care  for  the  incurable  insane. 

*Glenu'ood  Ia.~li  is  stated  that  the  contract  to  install 
plunibing  and  heating  in  the  custodial  building  at  Glen- 
wood  has  been  awarded  to  Johneson-Roe-Daly  Co.,  of 
Omaha,  i,Neb.,  at  about  $10,000. 

''Des  Moines,  /a.— Benson  &  Marxer  Co.,  425  Grand 
Ave.,  are  reported  to  have  secured  the  contract  to  erect 
No.  5  fire  station,  at  \V.  17th  and  Crocker  Sts.,  at  $13,- 
025,  and  the  Globe  Plumbing  and  Heating  Co.,  518  E. 
Walnut  bt.,  tne  contract  for  the  plumbing  and  heating  of 
same,  at  $1,700.  Bids  for  this  work  were  received 
Sept.  12. 

New  Orleans.  La.— The  plans  and  specifications  of 
Crosby  &  Henkel,  706  Morris  Bldg.,  for  thenew  $200,000 
L)elgado  Memorial,  an  addition  to  the  Charity  Hospital  to 
be  erected  on  Tulane  Ave.,  have  been  accepted  by 
the  Bd.  of  Administrators  of  the  hospital  and  bids  for 
the  construction  of  the  building  will  be  received 
until  Oct.  15.  The  building  will  be  6  stories 
high,  and  accommodate  about  170  patients.  The  ex- 
terior of  the  building  will  be  of  pressed  brick  and 
terra  cotta,  and  will  be  fireprooL  Concrete  and  steel 
will  .figure  largely  in  its  construction.  Address  bids  to 
Ldwin  Marks.  Secy,  and  Treas.  Bd.  of  Administrators 
Chanty    Hospital. 

Indian  Head  Mrf.— Bids  will  be  received  at  the  Bureau 
^"^"es  and  Accounts,  Navy  Dept.,  Washington,  D.  C. 
until  Oct.  I  to  construct  at  the  naval  proving  ground, 
Indian  Head,  Md..  a  storehouse,  and  to  furnish  and  erect 
therein  a  traveling  crane  and  hoist.  Applications  for  pro- 
posals should  refer  to  Sch.  310.  E.  B.  Rogers,  Pay- 
master General,  U.  S.  N. 

Grand  Rapids,  Mic/i.— The  erection  of  a  St.  Mary's 
Hospital  at  a  cost  of  about  $65,000  is  reported  contem- 
plated. Mrs.  M.  J.  Ltwis  is  Secy.  Com.  having  the 
matter   in   charge. 

^/^rm^JWrf.  Mo.— Reed  &  Heckenlively,  Baldwin 
theatre  Bldg.,  are  reported  to  be  preparing  plans  for 
a  .vstorv  addition  to  the  Burge  Deaconess  Hospital  on 
A.      ->fferson    St.,  to   cost   $25,000. 

Kansas  City.  Mo.— Edwards  &  Sunderland,  Sheidley 
Bldg.,  are  reported  to  have  prepared  plans  for  altera- 
tions and  additions  to  the  city  market  house;  cost  about 
$20,000. 

Missoula.  Mont.~lt  H  stated  that  bids  will  be  received 
until  Oct.  7  by  the  Bd.  Co.  Comrs.  (D.  J.  Andrews. 
Chmn.)  for  $175,000  county  building  bonds.  W.  H 
Smith,   Co.  Clk. 

East  Orange,  N.  J.— It  is  reported  that  the  Bd.  of 
Directors  has  decided  to  reject  all  bids  received  in  June 
for  erecting  the  2  branch  libraries,  as  they  were  too 
high.  The  plans  are  to  be  altered,  so  as  to  reduce  the 
cost. 

Canandaigtia,  N.  Y. — J.  Foster  Warner,  of  Rochester, 
It  is  stated,  is  changing  the  original  plans  for  the  re- 
modeling of  the  courthouse.  It  is  now  proposed  to  erect 
a  third  story  and  to  fireproof  the  building  throughout. 

llion  ,N.  Y. — Bids  will  be  received  until  Oct.  2  by 
A.  B.  Russell,  Secy.  Bd.  Dirs.,  llion,  for  erecting  a 
hospital.     F.   H.   Gouge,  Archt.,  70  Genesee  St.,  Utica. 

Brooklyn,  N.  K— The  Bd.  of  Trus.  of  the  Brooklyn 
Pub.  Library,  it  is  stated,  are  considering  the  plans  of 
Raymond  F.  Almirall,  51  Chambers  St.,  Boro.  Manhat- 
tan, for  the  Central  Library  Bldg.,  to  be  erected  at 
Park  Plaza,  Flatbush  Ave.  and  Eastern  Parkway. 

New    York,   N.    Y. — See    "Miscellaneous." 

Buffalo,  N.  y.^Bids  will  be  received  until  Oct.  8  by 
the  Dept.  Pub.  Wks.  (Francis  G.  Ward,  Comr.)  for  in- 
stalling a  hot  water  heating  system  at  Engine  House  No. 
3  and  Truck  House  No.  3;  also  at  Engine  House  No.  g 
and    Truck   House    No.    i. 

Geneva,  N.  Y. — A.  P.  Rose,  Mayor,  writes  that  Arthur 
C.  Nash,  of  N.  Y.  City,  has  been  selected  to  prepare 
plans  for  a  city  hall,  to  cost  between  $100,00  and  $125,- 
000.  Nothing  will  probably  be  done  before  the  spring, 
as  the  question   has   not  yet  been   voted  upon. 

Netu  York,  N.  Y. — Plans  have  been  filed  for  alterna- 
tions to  4-story  brick  and  stone  courthouse  at  Center 
and  White  Sts.  for  City  of  New  York;  cost.  $25,000. 
John   H.   Duncan,  Archt.,  208  5th  Ave. 

Bids  will  be  received  at  the  office  of  Mayor  Geo.  B. 
McClellan.  Chmn.  Armory  Bd.,  New  York  City,  until 
Oct.  7,  for  furnishing  material  and  excavating  the  plot 
for  proposed  armory  building  for  the  2d  Battery,  N.  G., 
N.  Y.,  at  Franklin  Ave.  and  E.  i66th  St.,  Boro.  Bronx; 
also  furnishing  material  and  erecting  above  armory  (ex- 
clusive of  excavating),  C.  C.  Haight,  Archt.,  452  5th 
Ave.,  Boro.  Manhattan;  also  same  time  and  place  for 
furnishing  material  and  changing  the  system  of  steam 
heating  in  the  Drill  Hall  of  the  13th  Armory,  Boro. 
Brooklyn.  Walter  E.  Parfitt,  Archt.,  26  Court  St.,  Boro. 
Brooklyn. 

A  committee  of  Chi*»ese  merchants,  it  is  reported,  pro- 
pose erecting  a  hospital  in  Chinatown,  to  cost  about 
$25,000.  Lee  Yu  and  Ching  Fong  Winst  are  reported 
interested.  > 

Maxton,  N.  C. — Bids  will  be  received  until  Oct.  7  by 
the  Bd.  Co.  Comrs.  (J.  W.  Carter,  Chmn.)  for  $50,000 
courthouse  bonds. 

Ft.  Lincoln.  N.  D. — Bids  will  be  received  by  E'owers 
Davis.  Constr.  Q.  M.,  U.  S.  A.,  until  Nov.  8.  for  the 
construction  of  an  ice  house,  commissary  root  cellar,  and 
addition  to  Q.  M.  stables  at  this  post,  as  advertised  in 
The   Engineering   Record. 

La  Moure,  N.  D. — Plans  and  specifications  will  be  re- 
ceived by  the  Bd.  Co.  Comrs.  until  Oct.  9  (extension  of 
date)  for  a  courthouse  to  cost  between  $60,000  and  $100,- 
000.     E,  W.  Field,  Co.  Aud. 

Cincinnati,  O. — The   Council   is  reported  to  have  passed 


an    ordinance    appropriating    $20,000    for    the    erection    of 
engine  house  at  Borden  and   Elmore  Aves. 

"William  Attlesey,  it  is  reported,  has  been  awarded 
the  contract  for  builiing  the  public  comfort  station  at 
Fountain    Sq.,    at    $19,721. 

Cleveland,   O.— It  is  reported  that  bids  will  be  received 
until  Oct.  4   by  the   Bd.   Pub.  Service    (W.    1.  Springborn,  , 
Pres.)   for  erecting  the  main  zoological  building  in  Brook- 
,  ville   Park;    probable  cost,    $40,000. 

It  is  stated  that  the  plans  for  the  superstructure  of 
the  West  Side  Market  are  being  altered  so  as  to  keep 
the    cost  within   the   appropriation. 

Carrolltozvn,  Pa.— The  citizens  are  reported  to  have 
voted  in  favor  of  issuing  $25,000  bonds  to  erect  a  fire- 
house. 

Harrisburg,  Pa. — The  State  Bd.  of  Charities  is  stated 
to  have  approved  plans  for  3  jails  to  be  erected,  one  each 
at  Easton,  Franklin  nnd  Allentown,  and  also  plans  for 
an  addition  to  the  dining  room  and  an  infirmary  at  the 
State  Hospital  for  Chronic  Insane  at  Wernersville. 

Philadelphia,  Pa. — ^The  erecting  of  a  new  3-story 
40X4o-ft.  wing  at  the  West  Philadelphia  General  Home- 
opathic Hospital  is  reported  under  consideration. 

Plans  are  reported  filed  for  a  6-story  brick  stone  and 
terra  cotta  hospital,  to  be  erected  at  North  College  Ave. 
and  22d  St.,  for  the  Women's  Medical  College  of  Penn- 
sylvania. 

Bids  will  be  received  by  Lieut.  Col.  F.  G.  Hodgson, 
Constr.  Q.  M.,  U.  S.  A..  untilOct-  7  for  additions  and 
alterations  to  certain  buildings  at  the  Philadelphia  depot 
of  the  Q.  M.  Dept. 

Pittsburg,  Pa. — The  following  are  the  bids  opened  on 
Sept.  16  at  the  office  of  the  Superv.  Archt.,  Treas.  Dept., 
Washington,  D.  C,  for  construction  (except  elevators) 
of  the  U.  S-  Marine  Hospital  at  Pittsburg:  Wm.  Miller 
&  Son,  Pittsbmrg.  $140,000;  Chas.  McCaul.  Philadelphia, 
$134,141;  Noel  Constr.  Co..  Baltimore,  Md.,  $126,710; 
Cramp  &  Co..  Philadelphia,  $124,800;  Wm.  Kerr's  Sons, 
Pittsburg.  $139,600;  A.  &  S.  Wilson,  Pittsburg,  $145,694; 
Henry  Shenk,  Erie,  $123,000;  and  Nichols  Bldg.  (5o., 
Pittsburg.    $177,324. 

The  Allegheny  Co.  Comrs.,  it  is  stated,  have  sold  $300,- 
000  of  the  $1,000,000  bond  issue  with  which  it  is  proposed 
erecting  a  soldiers'  memorial  building,  bids  for  the  con- 
struction of  which  are  being  received. 

Polk,  Pa.— Bids  will  be  received  until  Oct.  16  by  John 
Alwilev.  Secy.  State  Inst,  for  Feeble  Minded,  of  Western 
Pennsylvania,  at  Polk,  for  erection  complete  of  the  fol- 
lowing buildings:  Custodian  group,  industrial  school 
building,  cow  barn,  machinery  barn,  the  placing  of  16 
stone  porches  to  present  cottages,  fireproofing  and  tile 
flooring  for  connecting  corridors  of  present  buildings. 
All  to  be  erected  on  the  institution's  premises.  Pro- 
posfllc  will  be  received  for  the  total  of  the  6  various  con- 
structions and  for  each  of  the  6  various  constructions 
senaratelv.  Plans  and  specifications  can  be  seen  at  the 
offices  of  the  architect.  F.  J.  Osterling.  Commonwealth 
Bldg.,    Fourth    Ave..    Pillsburg. 

Ebensburg.  Pa.— The  Co.  Comrs.  are  stated  to  have 
voted  in  favor  of  erecting  an  addition  to  the  county  jail 
at  Ebensburg,  to  cost  about  $50,000. 

San  Juan.  P.  R. — Competitive  plans  will  be  received 
until  Feb.  i  by  L.  H.  Grahame,  Comr.  of  the  Interior, 
for  the  Canitol.  of  Porto  Rico.  The  cost  of  the  building 
is  not  to  exceed  $^00,000.  Anplications  from  architects 
are   to   be   received  by  the    Comr.    before  Nov.    i,    1907. 

Aberdeen,  S.  D. — The  Masons  are  said  to  be  planning 
the  erection  of  a  $50,000  hospital  here. 

Richmond,  Tex. — Plans  and  specifications  are  wanted 
for  a_  fireproof  3-story  courthouse,  with  basement,  and 
containing  23  rooms;  cost  not  to  exceed  $70,000.  For 
further  information,  address  D.  R.   Pearson.  Richmond. 

Liberty.  Tex. — Bids,  including  plans  and  snecifica- 
tions.  will  be  received  until  Oct.  3  by  I.  B.  Simmons, 
Co.  Judge,  for  erecting  i  story  to  the  Liberty  Co.  Jail 
for  new   cells    and   other  repairs. 

Seattle.  Wash. — The  state  and  forestry  buildings  to  be 
erected  by  the  staie  commission  for  the  1 909  fair,  will 
cost  about  $7-  000  and  $90,000  respectively.  Saunders 
&  Lawton,  Alaska  Bldg.,  and  Bebb  &  Mendell.  Denny 
Bldg.,  are  the  archts.   respectively. 

La  Crosse,  Wis. — The  Directors  of  the  La  Crosse  Pub. 
Library,  it  is  stated,  have  approved  plans  for  an  addition 
which  it  is  proposed  erecting  to  the  Washburn  Memorial 
Library  at  a  cost   of  about  $25,000. 

i  oronto.  Ont. — The  Bd.  of  Directors  of  the  Home  for 
Incurables,  it  is  reoorted,  has  approved  the  nroposition 
of  the  Bd.  of  Control  to  soend  $50,000  in  building  a  wing 
to  the  institution,  for  city  patients.  Dr.  Sheard  and 
Ambrose   Kent    will    arrange   the   details. 

The  Bd.  of  Management  of  the  Pub.  Library, 
it  is  stated,  has  decided  to  ask  the  Chief  Librarian 
to  report  on  suitable  plans  for  a  branch  library  to 
be  erected  on  Queen  and  Lisgar  Sts.,  at  a  cost  of  about 
$25,000. 

Hamilton,  Ont. — The  Bd.  of  Hospital  Governors,  it  is 
stated,  has  decided  upon  the  site  on  \''ictoria  Ave.  for 
the  Home  for  the  Advanced  Cases  of  Consumption,  and 
directed  the  archt.  to  complete  plans  as  soon  as  possible 
so   that  work  may  be    commenced   at   once. 

*Montreal,  Que. — J.  B.  Pauze  &  Co.,  of  Montreal,  ac- 
cording to  renorts,  have  secured  the  contract  to  erect  the 
jail,  at  *-Qo,ooo. 

BUSINESS     BUILDINGS. 

Notes   Arranged    Alphabetically    by    States. 

Gadsden.  Ala. — Clyde  &  Paul  Stevenson  are  reported 
to  be  planning  the  erection  of  a  3-story  brick  and  stone 
store  and  apartment  house  at  5th  and  Chestnut  Sts.,  to 
cost   $25,000. 

Montrose.  Ala. — The  Montrose  Hotel  Co.  is  reported 
Incorporated,  with  a  capital  of  $100,000,  and  will  erect  a 
resort  hotel  ^t  Montrose,  on  the  eastern  shore  of  Mobile 
Bay. 

*Selma,  Ala. — Thos.  Purvis,  of  Selma,  is  stated  to  have 
secured  the  contract  to  erect  a  clubhouse  for  the  Har- 
mony Club  at  a  cost  of  about  $25,000. 

Coronado,  Cal. — Edw.  Quayle  is  reported  to  have  pre- 
pared plans  for  a  building  on  loth  St.  and  Orange  Ave. 
for  the    Coronado  Bank,   to  cost  about  $20,000. 


Sacramento,  Cal. — It  is  r&ported  that  an  additional 
story  will  be  added  to  the  Oschner  Building  at  719!^ 
K.  St..  and  that  an  addition  of  25  ft.  will  be  made  at 
the   side;   the   improvements    will   cost   about   $50,000. 

*Los  Angeles.  Cal. — It  is  stated  that  J.  W.  Morrison 
has  secured  the  contract  to  erect  a  2-story  brick  ware 
house,  100x203  ft.,  at  Banning  and  Alameda  Sts.,  to  cost 
$20,000.  Morgan  &  Wall,  232  N.  Main  St..  are  the 
archts. 

-  San  Francisco,  Cal. — J.  A.  and  C.  F.  Crocker,  it  is 
stated,  have  applied  for  a  permit  to  erect  a  5-story  brick 
loft  building  at  1  st  and  Mission  Sts.,  to  cost  $190,000, 
and  also  to  reconstruct  the  building  on  Fremont  and 
Mission  Sts.,  to  cost  $6o,oqo. 

Denver,  Co/o.— The  Walter  S.  Chessman  Realty  Co._  is 
reoorted  to  be  completing  arrangements  for  the  erection 
of  a  $125,000  building  on  California  and  i6th  Sts. 

'Tampa.  Flo. — It  is  reported  that  Geo.  MacFarland,  of 
Tampa,  has  the  contract  for  the  erection  of  an  office 
building,    estimated    to    cost    $20,000. 

Chicago,  III. — Washington  Porter,  according  to  reports, 
is  to  erect  upon  286  Fifth  Ave.  a  lo-story  steel  and  con- 
crete btrilding,  which  will  be  occupied  by  Squiers,  Aid- 
rich   &   Co. 

Armour  &  Co..  it  is  reported,  propose  erecting  a  6- 
story  office  building  in  the  stockyards  this  winter,  to 
cost   about   $400,000. 

Peoria,  Ifl. — H.  E.  Hewitt,  24  Arcade  Bldg.,  is  said  to 
be    preparing  plans   for  a    Y.    W.    C.    A.    building  to  cost 

$30,000. 

Indianapolis.  Ind.- — The  Boyd  Automobile  Co.  (C.  R. 
Newly,  Gen.  Mgr.)  is  reported  to  have  ordered  plans  for 
the  erection  of  a  garage,  salesroom  and  storehouse  for 
automobiles   on   Massachusetts  Ave. 

Sioux  City,  la. — The  Sioux  City  Auditorium  Co.  (J.  L. 
Kennedy.  Pres.)  is  stated  to  have  secured  a  site  on  7th 
and  Douglass  Sts.,  on  which  to  erect  the  auditorium  at 
a   cost  of  about  $25,000. 

*Des  Moines,  la. — Jos.  Schneible  is  reported  to  have 
secured  the  contract  for  the  construction  of  the  Des 
Moines  Brewing  Company's  plant;  estimated  cost 
$150,000. 

Oskaloosa.  la. — The  round  house  of  the  Chicago,  Bur- 
lington &  Ouincy  R.  R.  (W.  L.  Breckinridge,  Engr., 
Chicago,   111.)   is   reported  to  have  been  destroyed  by  fire 

on  Sept.  13. 

Wichita.  Kan. — It  is  reported  that  the  Atchison,  To- 
peka  &  Santa  Fe  Ry.  Co.  (C.  A.  Morse,  Ch.  Engr.,  To- 
peka),  propose  erecting  a  depot  in  Wichita,  to  cost  about 
$200,000. 

Owensbore.  .Ky. — The  Scarborough-Davis  Co.,  of 
Evansville,  Ind.,  it  is  stated,  submitted  the  .lowest  bid 
for  erecting  a  building  here  for  A.  L.  Smith,  at   $25,916. 

Louisville,  Ky. — The  Red  Men  at  a  meeting  in  Norfolk. 
Va.,  on  Sept.  11,  it  is  stated,  decided  to  erect  a  building 
in  Louisville,  to  cost  about  $1,000,000. 

'Somerset,  Kv. — The  Directors  of  the  Farmers'  Na- 
tional Bank,  according  to  reports,  awarded  the  contract 
to  Geo.  T.  Hood  &  Co.  for  the  erection  of  a  modern 
bank  building.      Estimated  cost,  $125,000. 

Shreveport.  La. — Capt.  W.  H.  Williams  and  J.  H.  Jor- 
don  are  reported  to  have  been  appointed  members  of  a 
committee  by  the  Caddo-Bossier  Branch  of  the  Southern 
Cotton  Assoc,  to  investigate  the  matter  of  erecting  an 
immense  warehouse  in  Shreveport. 

Covington,  La. — Bids  will  be  received  until  Oct.  12 
by  the  Covington  Bank  and  Trust  Co.  for  erecting  a  2- 
story  brick  building^  Drago  &  Smith,  Archts.,  Cos- 
mopolitan Bank  Bldg^ 

Baltimore,  Md. — Thos.  L.  Jones  &  Sons,  410  W.  Sara- 
toga St..  are  reported  to  have  applied  for  a  permit  to 
erect  for  Fred.  II.  Hack  at  109  N.  Howard  St..  2 
4-story  brick  warehouses   to  cost   $35,000. 

South  Haven,  Mich. — Arrangements  are  being  made, 
according  to  reports,  to  rebuild  the  Avery  Beach  -Hotel 
(Geo.  B.  Kelly,  Pres.),  recently  destroyed  by  fire.  Esti- 
mated cost,   $800,000. 

Duluth.  Minn. — It  is  reported  that  Waterworth  &  Fee 
will   erect   a   $42,000    business   building   on    2d    St. 

Duluth.  Minn. — Clinton  Markell  is  reported  to  have 
secured  a  permit  to  rebuild  the  Freimuth  Blk.,  at  a  cost 
of  $65,000. 

*St.  Paul,  Minn. — Geo.  J.  Grant.  61  E.  9th  St.,  is  re- 
ported to  have  secured  the  contract  for  a  2-story  build- 
ing. 92x112  ft.,  on  5th  and  Washington  Sts.,  for  the  St. 
Paul  Fire  &  Marine  Insurance  Co..  to  cost  about  $200,- 
poo.  Architect,  Louis  Lockwood,  National  G.  A.  Bank 
Bldg. 

Minneapolis.  Minn. — Bertrand  &  Chamberlain,  Bank  of 
Commerce  Bldg.,  it  is  stated,  have  completed  plans  for  a 
4-story  reinforced  concrete  and  brick  building,  which  is 
to  be  erected  for  the  Augsburg  Publishing  Co.  at  4th  St. 
and  5th  Ave.,  S.,  at  a  cost  of  about  $65,000. 

Hattiesburg,  Miss. — The  railroads  entering  this  city  are 
said  to  be  considering  the  erection  of  a  union  station,  to 
cost  about  $200,000.  F.  T.  Myers,  Div.  Engr.,  Missis- 
sippi Central  Ry.,  may  be  able  to  give  further  information. 

*St.  Louis,  Mo. — Th';  Southern  Illinois  Constr.  Co., 
East  St.  Louis,  111.,  is  leported  to  have  secured  the  con- 
tract to  erect  for  Louis  Freidman,  at  10  N.  20th  St.,  the 
5-story  mercantile  building,  to  cost  about  $40,000. 

St.  Louis,  Mo. — The  Holbrook-Blackweilder  Co.  is  re- 
ported to  be  contemplating  the  erection  of  a  mercantile 
building  at  loth  and  Olive  Sts.,  to  cost  about  $400,000. 

Missoula.  Mont. — The  Elks  are  reported  to  be  con- 
templating    the    erection     of    a    building    to     cost    about 

$30,000. 

Lincoln,  Neb. — The  Star  Van  &  Storage  Co.  will  erect 
a  3-story  fireprouf  Addition  to  storage  house,  50x72  ft.. 
to  have  brick  walls  and  reinforced  concrete  floors  and 
columns;   cost   $15,000. 

West  New  York.  N.  J. — H.  &  W.Neumann,  of  Jersey 
City,  it  is  reported,  have  completed  plans  for  a  3-story 
brick  store  and  atiartmont  house,  which  is  to  be  erected 
in  West  New  York  at  Bergenline  Ave.  and  12th  St.,  for 
Dr.    L.    H.    Shenier,    at    a   cost   of   about    $18,000. 


*Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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ibut*!,  A.  /. — Eni?st  Lavrence  U  suird  to  have  «e- 
mm  the  Bristol  Tnin  Co.  the  contract  to  erect  ■ 
haiWinc.  at  $ix.o<7. 

Xtwrt.  K.  J. — Edwin  A.  Kirch  k  Co.  are  reported 
to  ham  porckaaed  the  baildin^  at  jj  Market  Sl  and 
PJ«po"«  ■'»►'''«  impeoeemenls,  inclnding  the  erection  of 
of  an  addiKoa  at  a  cost  of  aboot  tjo.ooo. 

ilt-  yrrmom,  .V.   J'. — The  Masons,  it  is  reported,  intend 
«ne«in«    a    temple    here       Signtund    A.    Guttenberg.    37 
PmtMCt  .^»e..  u  stated  to  have  been  encaged  to  prepare 
I  lor  the  building,  which  is  to  cost  about  $Jo.aoo. 

Br»*Uxn.   X.    r. — It  is  stated  that  plans  for  a  4-story 

— ^e  to  be  erected  on   Fulton   St.  and    Nostrand   Ave. 

been  filed.     Cost.   $175,009.     Wm.   H.    McElfatrick, 

t4»»Bwaj..  Bore  Manhattan,  is  the  archt. 
P*T«ut  has  been  issued  for  the  erection  of  five  6story 

Moras  and  lencnwnts  on  .<.  ist  St.  for  P.  Leiterkowiti,  of 

MS    Mntk  Atc.     Architect.   Saml.   Sass,    23    Park   Row, 

New    York   City;    cost   $.:tfo,ooo. 

LUtU  FaOs.  N.    K.— See  "lUilroada." 

'Syrmeiur.  X.  Y. — The  Lodge  of  Elks,  according  to  re- 
Bwts,  has  awarded  the  contract  to  erect  a  clubhouse  on 
Qmloa  St.  to  Edw.  McLaughlin,  of  Syracuse,  at  about 
tiooiooe. 

ReJ  Sfrimtt.  X.  C. — The  Red  Springs  Foundry  Ware- 
fc<«e  Co.  OX.  ).  Johnson.  Secy.),  is  reported  incorpor- 
ated with  a  capital  of  $25,000  lor  the  purpose  of  build- 
ing a  warehouse. 

CrmmJ  Ftki.  X.  D. — Plans  are  reported  to  have  been 
eoMplcted  for  a  combined  office  and  cold  storage  build- 
nC  for  the  Pahst  Brewing  Co.,  to  be  erected  on  N.  4th 
St.,  on  the  Northern  Pacific  property. 

OUmkama  City.  Okla.—J.  H.  Ewrest,  L.  L-  Land  and 
Ceo.  Cook  are  reported  to  be  planning  the  erection  of  a 
$100,000  steel  fireproof  department  store  and  office  build- 
ing. 

'TtUJ4>.  O. — The  contract  for  the  new  building  for 
the  People's  Sannacs,  Building  &  Loan  Co..  is  stated  to 
have  been  awarded  to  the  IL  J.  Speiker  Co.  Approxi- 
■••e  cost,  $125,000;  ai:d  the  contract  to  erect  a  2-»tory 
brick  and  concrete  building  on  Superior  St.  for  Ralph 
King  to  Jos. .  Pheils,-  at   about  $50,000. 

*L/>gaa,  O. — It  is  reported  that  the  Hocking  Valley  Ry. 
Co.  has  awarded  the  contract  for  the  heating  plant  at 
lU  new  repair  shops  at  Logan,  to  the  B.  F.  Sturdevant 
Co.,  of  Baton,   Mass.,  and  the   pining  and  plumbing  in 

^-n  with  the  plant  to  the   S.  A.   Esswein    itlg.   & 

_  Co„  of  Columbus,  O.  The  contract  will  amount 
M  about  $20,000. 

Cimeimmati.  O. — P.  Sullivan,  it  is  reported,  has  secured 
a  nte  on  Central  and  Carlisle  Aves.,  on  which  he  in- 
tends erectmg  a  hotel    costing  about   $200,000. 

A.  Janzen  i  Co..  wholeMle  grocers,  it  is  stated,  pro- 
pose erecting  at  2d  and  Walnut  Sts.,  a  6-5torv,  100x124 
ft.,  concrete,  iron  and  steel  warehouse,  to  cost  about 
$80,000,  plans  for   which   have   been    prepared. 

'Oxford,  O.— Vanaudall  k  Free,  of  Oxford,  according 
10  reports,  hare  secured  the  contract  to  erect  the  Phi 
Delta  Thcta  Chapter  House,  at  about  $18,000. 

'HarriMbutr  Pa. — It  ij  stated  that  the  contract  to  erect 
an  annex  to  the  Market  House  has  been  awarded  by  the 
a«not  St.  Market  Co.  to  J.  .\.  Bastress  &  Co..  of 
Harrisborg,  at$24,4oo. 

PW»JW»*«o.  Po.— Thos.  K.  Patton  is  rei>orted  to  have 
boineathed  to  the  Masonic  Grand  T..odite  of  Pennsylvania 
$1,000,000  as  a  fund  for  the  establi.shmrnt  and  mainte- 
nance of  an  institution  for  the  support  and  education  of 
male  erpbaits  of  Masons. 

XesMU.  Trnm.—J.  E.  R.  Carprnter  is  reported  to  be 
S""**?™^.  P"1?  •""  ""  erectkjn  of  a  new  club  house 
for  the  WMaota  Oub  on  6th  Ave.,  N.,  to  cost  about 
$100,000. 

'Fort  Worth.  Tex.— The  contract  to  build  the  new 
Katy  depot  u  reported  to  have  been  awarded  to  J.  A. 
Stewart  *  Co.,  Lincoln  Trust  Bldg.^  St.  Louis.  Mo. 
The  stmctflre  will  be  300x45  ft.,  2  stories  high  and  cost 
$50,000. 

HilUboro.  Tex.— The  Directors  of  the  Y.  M.  C.  A. 
are  reported  to  have  decided  to  expend  about  $20,000  for 
the  erection  of  a  building. 

5o«  AmgcU)  Tex.—TH.  T.  W.  Conerly,  according  10 
reports,  intends  erecting  a  2-stary  business  building  on 
Omiboamc  St..  to  cost  $20,000. 

y-mlU.  Vc—C.  C.  Kent.  Jr.,  Gen.  Seer.  Y.  M.  C.  A., 
writes  that  the  contract  for  erecting  a  Y.  M.  C.  A.  hldg. 
finds  opened  Aug.  15)  has  been  awarded  to  Deitrick  ft 
Pearson,  of  Danville,  for  $28,577. 

•Koanoke,  Fo.— C.  W.  Hancock  k  Sons,  of  Lynchburg, 
'.*■•  I  •»  ••••ea,  have  secured  the  contract  for  the  ercc- 
Ijon  of  a  business  block  and  office  building  6  stories  high. 
Estimated   cost,    $120,000. 

Sntllr.  Wath. — It  is  stated  that  a  3-story  clubhouse  is 
to  be  erected  for  St.  Alcysios  parish,  to  cost  about  $20,- 
000. 

A  permit  has  been  issued'  for  the  construction  of  a 
>o-atory  steel  franc -reinforced  concrete  building  at  1900- 
1910  id  Ave-,  for  the  Washington  Securities  Co.;  esti- 
mated  cost.   $300,000. 

l«  ••  stated  that  a  boiMing  permit  has  been  granted  to 
the  Seattle  Atblctk  Club  to  make  alterations.  A  new 
foundatiofi  is  to  be  pot  in.  The  cost  is  approximately 
$4a,ooo. 

Taeoma,  Wask. — E.  W.  Houghton,  414  Collins  Bldg., 
Seattle,  it  is  reported,  has  completed  plans  for  the  24- 
storr  cossiaeicial  building  which  is  to  be  erected  by  the 
Imfcrial  Development  Co.  of  Taeoma  at  a  cost  of  about 
J.  C.  Donnelly  and  Edmund  Croft,  of  Ta- 
A.  P.  Gillies,  of  Seattle,  are  among  the  in- 
It  is  to  he  a  combined  hotel,  office  and 
aoex4is  ft.  and  is  to  contain  20  elevators. 

Spekmu*,  ICas*.— Kemp  li  Hebert  are  having  plans  pre- 
pared for,  a  4-story  department  store  building,  115x142  ft., 
to  c»s«  $125,000.     Alfred  Jones,  .Archt.,  Fernwell  Bldg. 

Tlie  Poison  Implement  Co..  of  this  city,  is  having 
plans  prepared  for  a  (-story  mill-construction  warehouse, 
75x8a  ft.     Ardn.,  L.  L  Rand,  The   Rookery. 

The  Idaho.  Washington  Ir  .Vorthrrn  R.  R.,  the  .Spo- 
kane International  and  the  Cceur  d'Alene  branch  of  the 
liortbcm  Pacific  R.  R..  it  is  reported,  contemplate  con- 
stmctiax    a    union    station   here.      E.   J.    Roberta,    Supt. 


Spokane  International  Ry.,   Spokane,  may  b<-  able  to  give 
further  information. 

iVetr  Mariinsz'illf,  IV.  I'a. — The  Masons,  it  is  stated, 
have  accepted  plans  for  a  lodge  building,  estimated  to 
cost    $45,000. 

•£/««.  If.  ro.— C.  W.  Dowling,  of  Williamstown,  is 
slated  to  have  secured  the  contract  to  erect  the  State 
Home  at  Elkins  for  the  Odd  Fellows,  at  about  $70,t>oo., 

Milm>Hkee,  Wis.— The  Gridley  Dairy  Co.,  it  is  stated, 
intends  erecting  on  8th  and  Sycamore  Sts.  a  4-storv 
brick  and  concrete  building,  50x150  ft.,  to  cost  about 
$100,000. 

Racine  l^'tj.^The  Elks,  it  is  stated,  contemplate  erect- 
ing a  clubhouse,  to  cost  $40,000. 

CHURCHES   AND   DWELLINGS. 
Notts  Arranged   Alphabttically   by   States. 

Denver.  Colo. — .\.  S.  Rittcr  Brown,  of  Omaha.  Neb.. 
is  reported  to  have  decided  to  erect  a  residence  for  his 
wife  on  Cherry  Creek  Boule..  between  Lafayette  and 
Humboldt    Sts.,'  Denver,  to  cost    about  $70,000. 

•H'a.t/ii>i£(oii,  D.  C. — A  permit  has  been  issued  for  a  3- 
storv  brick  apartment  house  to  be  erected  at  676  4th  St. 
N:  E.,  at  a  cost  of  $30,000.  Thos.  W.  Smith,  Archt.; 
I.  Parsons,  Pennsylvania  Ave.  and  13'A  St.  N.  W., 
builder. 

The  following  are  the  bids  opened  on  Sept.  21  for  the 
erection  of  the  Northminster  Presbyterian  Church.  (A. 
M.  Poynton  and  \V.  L.  Webster.  Associate  Archts.) : 
W.  A.  Kinimel,  $31,427  (awarded  cotnract) ;  .\rthur 
Cowsill,  $32,697;  Jos.  II.  Gibbons,  $34,000;  A.  Getz  & 
Son,    $34,497,   and    W.    E.    Morrcy,    $37,689. 

Thornton,  Ind. — Mrs.  Susan  Lafollete  is  reported  to 
have  ordered  nlans  for  the  erection  of  a  12-room  resi- 
dence   ,to  cost    $12,000. 

Ii'<M/ii>i£(oii,  7«rf.— The  Trustees  of  the  Baptist  Church 
are  reported  to  have  decided  to  erect  a  new  edifice; 
estimated  cost  $20,000.  Architect,  Elmer  E.  Dunlap, 
Columbus,   Ind. 

Hutchinson,  Kan. — The  First  Methodist  Society  is  re- 
ported to  be  preparing  to  erect  a  church;  estimated 
cost   $40,000. 

teiiox,  Mass.~\Vm.  D.  Sloane.  of  New  York.  N.  Y.. 
has  set  aside  250  acres  of  his  estate  here  and  will  erect 
a   residence   for  his  daughter,  to  cost  $200,000. 

Cra>i</  Rapids.  Mich.--1ho  Wealthy  Ave.  Ilaptist  con- 
gregation is  reported  to  have  decided  to  build  a  church 
at   this    place.      F.    Holmes,    Treas. 

Dulitth.  .WiMB.— Clinton  Markell  is  reported  to  have 
been  granted  a  permit  to  erect  a  residence  at  1st  St.  and 
22d  .Ave.,  E.,  to  cost  about  $13,000. 

Hallirsburg.  Miss. — The  First  Baptist  congregation  is 
reported  to  be  nrepaiing  to  erect  a  church  at  a  cost 
of   $50,000.     Address,    Pastor. 

Kansas  City.  Mo.—Uovie  &  Hoit.  Bayard  BMk.,  are 
reported  to  he  preparinc  working  plans  for  the  edifice  to 
be  erected  for  St.  George  Episcopal  Church  at  33d  St. 
and  the  Pasco,  at  a  cost  of  $25,000. 

Brooklyn.  .V.  1'.— Plans  have  been  filed  by  Hyman  Ep- 
stein. 618  Marcy  .\ve.,  for  the  erection  on  Jefferson  and 
Howard  .Aves.,  14  4-story  brick  tenements;  total  cost, 
$378,000.  .Architect,  Saml.  Sass,  23  Park  Row,  New 
York    City. 

YoungsloTcn,  O. — The  Primitive  Methodists  are  re- 
ported to  he  preoarins  to  erect  a  $25,000  church.  Ar- 
chitect.   Harry    Wirsing.       Rev.    Robt.    Wilson.    Pastor. 

'Toledo  O. — Waender  Bros,  are  reported  to  have  se- 
cured the' contract  to  erect  the  Epworth  M.  E.  Church 
at    about  $50,000. 

Columbus,  O.— Dawson  &  Holbrook  are  reported  to 
have  completed  plans  for  the  erection  of  a  4-story 
apartment    house,    to    be   erected    by    A.    G.    Field, 

•Sewickley,  Pa.— Rutan  &  Russell,  of  Pittsburg,  it  is 
stated  have  completed  p^tns  for  a  3-story  88x72  ft.  resi- 
dence '  to  be  erected  in  Si-wicklcy  for  Geo.  H.  Clapp, 
Pres.  Pittsburg  Testing  Laboratory.  Probable  cost,  $50,- 
000. 

'Swarlhmore.  Pa. — Bowers  &  I.ogan  are  reported  to 
have  secured  the  contract  to  erect  a  3'Story  residence  for 
Prof.  A.  H.  Tomlinson.  which  is  to  cost  about  $18,000. 

'Philadelphia.  Po.— Burd  P.  Evans  &  Co.,  706  N.  9th 
St.,  are  reported  tohave  been  awarded  the  contract  to  erect 
a  church  and  parsonage  at  16th  and  Wingohocking  Sts. 
for  the  Mt.  Hermon  Reformed  Church,  to  cost  $30,000. 

Norman  W.  Cramp  has  been  granted  a  permit  for  a 
$20,000  3-story  stone  residence,  which  he  will  erect  on 
Seminole  Ave.,  west  of  WilU)w  Grove  Ave.,  Chestnut 
Hill.  Archts.,  Savery,  Scheetz  &  Savery,  Stephen  Girard 
Bldg. 

Houston,  Tex. — Bids  will  be  received  at  the  office  of 
.Sanguinet  &  Staats.  Archts.,  1st  Natl.  Bank  Bide.,  until 
Oct.  1.  for  the  erection  of  a  synagogue  for  the  Con- 
gregation of  Adath  Yeshurun. 

Norfolk,  Va. — .\.  H.  Martin,  it  is  reported,  will  erect 
a  3-story  apartment  house  on  Berkley  Ave.  and  Clifton 
St.,  Berkley  War<l.  at  a  cost  of  $50,000. 

SCHOOLS. 
Notts  Arranged  Alphabetically  by  States. 

Tuscaloosa,  Ala. — The  Bldg.  Com.  of  the  Univ.  of  Ala- 
bama, it  is  staled,  has  adopted  plans  of  Roht.  Lockwood. 
Montgomery,  for  the  3  buildings  to  be  erected  at  the 
Univ. — a  central  heating  and  electrical  building,  a  labor- 
atory for  the  bioIr>gical  and  chemical  departments,  and 
an   engineering  buidiiig. 

' Decatur ,  Ala. —  Hen  M.  Nelson  is  reported  to  have 
secured  the  contract  for  building  3  brick  ward  schools 
in   New   Decatur    for  a  total  of   $25,000. 

'Auburn,  Ala, — B.  B.  Comer,  of  Montgomery.  Chmn. 
Bldg.  Com.,  Alabama  Polytechnic  Inst.,  writes  that  the 
contiact  for  erecting  2-story  brick  building  for  Alabama 
Polytechnic  Inst,  at  Auburn  (bids  opened  Sept.  17)  has 
been  awarded  to  Jas.  A.  Cullars,  of  Auburn;  probable 
cost,    $25,000. 

Prof.  N.  C.  Curtis,  of  the  Alabama  Polytechnic  Inst., 
it    is   stated,    has   been    directed    to    prepare    plans    for   a 


library  building,  to  cost   $30,000,   and  for  an   agricultural 
building,    to   cost    about   $60,000. 

Mobile,  Ala. — liids  will  be  received  until  Oct.  i  at  the 
office  of  Rudolph  Bcnz  &  Sons,  Archts.,  Masonic  Temple, 
for  furnishing  material  and  erecting  the  extension  of  the 
east  wing  01  the  Medical  Dept  o£  the  University  of 
Alabama. 

South  Pasadena,  Cal. — It  is  reported  that  $25,000  bonds 
have  been  voted .  to  erect  a  school. 

'Colorado  Springs.  Colo. — IToiieyman  &  .Auld,  13  Car- 
penters' Alley,  it  is  stated  have  been  awarded  the  con- 
tract to  erect  a  hall  for  women  at  Colorado  College  to 
cost   about    $30,000. 

Marianna,  Fla. — Bids  will  be  received  until  Oct,  3  by 
J.   C.  Folson,  Chmn.  Bldg.   Com.,  for  erecting  a  school, 

Starke  ,Fla. — The  Com.  on  Educ.  of  the  Bd.  of  Trade 
is  stated  to  have  submitted  a  report  to  the  Bd.  of  Trade, 
which  has  been  accented,  recommending  the  purchase  at 
once  of  a  site  and  the  erection  of  a  school  building,  to 
cost,  including  equipment,  about  $30,000. 

Fitzgerald,  Ga. — The  City  Council  is  reported  to  be" 
considering  the  holdin,'?  of  an  election  to  vote  on  the 
issuing  of  $40,000  bonds*for  school  purposes. 

Anderson,  Ind. — J,  B.  Pearcy,  Supt.  of  Schools,  writes 
tftat  architects  will  be  selected  in  a  few  days  for  the 
proposed  high  school  to  be  erected  on  Lincoln  and  14th 
Sts.      Bids  will  not  probably  be  called  for  in  December. 

'Lafayette,  Ind. — The  contract  to  put  in  cement  work 
and  foundation  for  the  experiment  station  at  Purdue 
University,  is  reported  to  have  been  awarded  to  \V,  V. 
Stillwell,  of  Lafayette,  The  contract  for  the  construc- 
tion of  the  building  will  prohably  be  let  this  fall;  es 
timated   cost    $100,000, 

'Iowa  City,  la. — Rawson  &  Son,  of  Iowa  City,  have  se- 
cured the  contract  for  enlarging  the  Engineering  Building 
at  the  State  University  (bids  opened  Sept.  16),  for  $50,- 
625. 

Topcka,  Kan. — It  is  stated  that  bids  will  be  received 
by  the  State  Bd.  Control  until  (^ct.  5  for  furnishing  ma- 
terial and  erecting  a  laxnidry  building;  also  for  the  rais- 
ing of  the  hospital  building  at  the  Boys'  Industrial  School 
at  Topeka.     John  F.   .Stanton,   State  .Archt,,  Topcka, 

'Lawrence.  Kan. — Edw.  E.  Brown,  .Secy.  &  Purchas- 
ing .Agent.  University  of  Lawrence,  writes  that  the  con- 
tract for  erecting  building  on  campus  at  University  of 
Lawrence  (bids  opened  .Sept.  17)  has  been  awarded  to 
Manhattan'  Constr.  Co.,  of  Manhattan,  for  $85,167,  in- 
cluding plumbing,  ventilating  and  heating  and  electric 
wiring. 

'Siddell,  I^a. — C,  D,  Stewart,  of  Baton  Rouge,  it  is 
renorted.  has  secured  the  contract  to  erect  a  2-story 
brick   school,  estimated  to  cost  $20,000, 

Portland.  Me. — It  is  reported  that  Chickcring  &  O'Con- 
ncll.  of  Boston.  Mass,,  have  completed  plans  for  a  con- 
vent, to  be  erected  in  connection  with  the  St,  .Joseph 
Academy,      Estimated  cost,  $150,000. 

'IVestford.  Mass. — The  contract  for  ercting  a  4-room 
school  is  reported  to  br.ve  been  awarded  to  P.  H.  Har- 
rington, of  Graniteville,  at  $ii;,i.','. 

Pittsfield,  Mass. — Both  boards  of  the  City  Government 
adopted  in  concurrence  Sept.  23  the  order  appronriating 
$6,000  for  the  new  Henry  L.   Dawes  School  off  Elm  St. 

Greentield,  Mass. — Bids  will  be  received  until  Oct.  2 
by  Sam'l.  D.  Conant,  Chmn.  Special  Com..  Bank  Row, 
for  erecting  a  4-room  brick  school,  including  plumbing, 
ventilating  and  heating.  Manvis  R.  Drew,  Archt.,  Pond's 
Blk. 

Salem,  Mass. — Bids  will  be  received  until  Oct.  3  by 
the  Com.  on  New  High  School  Bldg.  (Thos.  G.  Pinnock. 
Chmn.)  for  erecting  a  High  School;  also  installing  a 
ventilating  and  heating  system  and  electrical  power 
plant  for  said  school.  Kilham  &  Hopkins,  .Archts,,  9 
Park  St.,  Boston;  Geo.  Huey,  Consulting  Engr.,  7  Water 
St.,    Boston, 

'Faribault,  Minn, — M.  C.  Cutter,  of  St.  Paul,  Acting 
Secy.  State  Bd.  of  Control,  writes  that  the  contract  for 
erecting  dormitory  at  State  School  for  Blind  (bids 
opened  Sept.  17)  has  been  awarded  to  John  P.  O'Neil, 
of  Faribault,  for  $22,984. 

Magnolia,  Miss. — Bids  will  be  received  until  Oct.  15 
by  .A.   L.   Lazar,  Town  Clk.,  for  $25,000  school  bonds. 

Missoula,     Mont. — M.     R.     Hardenburgh,  Secy.     High 

School    Bd.,    writes    that    A.    J.    Gibson,    of  Missoula,    is 

preparing  plans  for   high  school,  to  cost  bet.  $.so,ooo    and 
$60,000. 

Manchester,  N,  H. — It  is  reported  that  tlic  State  of 
New  Hampshire  proposes  erecting  at  the  State  Indus- 
trial School  at  Manchester,  a  4-story  brick  and  stone 
dormitory   32x117   ft.,   to   cost   about   $24,000. 

'East  Orange,  N,  .1. — The  following  are  reported  to 
be  the  bids  opened  on  Sept,  9  for  installing  heating 
plant  in  the  new  Lincoln  School:  Storms  &  Co,.  New- 
ark, $12,884,  (awarded  contract);  J,  11.  Merritt  Co., 
New  York,  N.  Y..  $13, .=163;  Otis  Eng.  Co.,  New  York,  N. 
Y.,   $12,973,  and  Louis  VV.  Buttcrfield,  Orange.  $13,580. 

Montclair  Heights,  N,  J. — The  bids  received  Sept.  17 
at  Trenton  for  the  erection  of  a  boiler  house  nad  the 
installation  of  a  heating  plant  at  the  State  Normal  School 
at  Montclair  Heights  are  reported  to  have  been  as  fol- 
lows: Entire  work,  Storms  &  Co.,  of  Newark.  $42,624; 
Earl  &  Cook,  of  Newark,  $42,600;  Fredk.  Kilgus,  of 
Newark,  $42,600.  Heating  plant  only — E.  Rulzler  Co., 
New  York,  N.  Y.,  $37,500;  Baker  &  Smith,  of  New 
York,  N.  Y.,  $38,133;  (Jeo.  J.  Tobin,  of,  Plainfield, 
$39,157. 

Paterson,  N.  J. — The  Prospect  Park  Bd.  of  Educ.  is 
said  to  be  considering  the  erection  of  a  school,  to  cost 
about  $25,000. 

Metuchen,  N.  J. — Bids  will  be  received  until  Oct.  17 
by  the  Bd.  Educ.  (R.  Bruce  Crowell,  Clk.)  for  erecting 
an  u-room  brick  school.  Walker  &  Morris,  Archts.,  36 
E.    23d   St. 

New  Brunswick,  N,  J. — The  Trus.  of  Rutgers  Col- 
lege, it  is  stated,  are  considering  plans  for  an  engineer- 
ing building,  which  it  is  proposed  erecting  at  a  cost  of 
about    $50,000. 

Dunkirk,  N.  K.— Thj  Bd.  of  Educ.  is  stated  to  have 
apjirovcd  the  plans  prepared  by  H.  V.  Beebe,  of  Fred- 
onia,    fur   a   school    estimated    to    cost   $13,000. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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New  York,  N.  V. — Plans  have  been  filed  for  a  4-story 
brick  and  stone  law  buildinK  for  Columbia  College;  cost 
$400,000.     McKim,   Mead  &  White,  Archts.,    160  sth  Ave. 

Bay  Shore,  L.  /..  A''.  Y. — The  citizens,  it  is  stated,  have 
voted  in  favor  of  issuing  $25,000  bonds  to  erect  a  2-story 
addition  to  the  school. 

*New  York.  N.  Y. — Bids  were  opened  on  Sept.  2^  by 
C.  _B.  J.  Snyder,  Supt.  School  Bldg.,  for  completing  and 
finishing  the  ventilating  and  heating  apparatus  for  ad- 
ditions to  and  alterations  in  (a)  School  109,  Brooklyn 
Boro.  ib)  School  151,  Brooklyn  Bore,  and  (<r)  installing 
ventilating  and  heating  in  School  91,  Manhattan  Boro: 
The  W.  R.  Bracken  Co.,  a  $18,500;  Wm.  J.  Olvany, 
o  $20,658,  b  $5,784,  c  $58,755;  Blake  &  Williams,  210  W. 
20th  St.,  N.  Y.  City,  a  $20,517,  c  $50,983  (awarded  con- 
tract) ;  Frank  Dobson  Co..  Inc.,  a  $21,250,  b  $9,992, 
c  $52,612;  Hopkins-Jordan  Co.,  a  $19,500,  b  $6,400;  Gillis 
&  Geoghegan,  537  W.  Bway.,  N.  Y.  City,  a  $20,490, 
b  $5,675  (awarded  contract);  E.  Rutzler  Co.,  c  $51,134; 
A.  G.  Suter  &  Co.,  c  $51,825;  Jas.  Curran  Mfg.  Co., 
c  $53,783- 

Gastonia,  N.  C. — See  "Water." 

■*Kenmare,  N.  D.— Frost  &  Hosmer.  Archts.,  Minot. 
write  that  the  contract  for  plumbing  and  heating  the  high 
school  (bids  opened  Sept.  10)  has  been  awarded  to  the 
Kenmare  Iltg.   &  Plumbing  Co.,   of  Kenmare,   for   $6,439. 

University,  N.  D. — Bids  will  be  received  until  Oct.  i 
by  J.  W.Wilkerson,  Secy.  Bd.  Trus.  Univ.  of  North 
Dakota,  for  installing  the  sewerage,  plumbing  and  heat- 
ing  systems  for  the   School    of   Mines. 

*  Valley  City,  N.  D.—W.  T.  Craswell,  Clk.  Bd.  of 
Educ,  writes  that  the  contract  for  constructing  suner- 
structure  of  school  to  replace  one  recently  destroyed  (t>Js 
opened  Sept.  17)  has  been  awarded  to  Wm.  Reid,  of 
Valley    City,    for    $14,937. 

Cincinnati,  O. — Bids  will  be  received  until  Oct.  14  by 
the  Bd.  Educ.  (S.  B.  Marvin,  Pres.)  for  $250,000  bonds, 
issued  for  the  purpose  of  obtaining  an'l  improving  public 
school  property. 

*Harrisbxirg,  Pa. — W.  S.  Roebuck  is  reported  to  have 
secured  the  contract  to  erect  the  Vernon  School  (bids 
for  which  were  received  Sept.  3),  at  $39,850. 

Hays,  Pa. — The  citizens  are  stated  to  have  approved 
the   issue  of  $ro,ooo  bonds  to  erect  a   school. 

Pittsburg,  Pa. — It  is  stated  that  plans  have  been  com- 
pleted foT  a  i2-room  brick  and  stone  school,  to  be  erect- 
ed for  the  Roman  Catholic  Church  of  St.  Mary  of  the 
Mount,  at  Mt.  Washington.      It  is   to  cost  about  $65,000. 

It  is  stated  that  an  addition  of  18  rooms  is  to  be 
added  to  the  Belmar  sub-district  school  at  a  cost  of  about 
$100,000. 

Indiana.  Fa.^-Plans  and  specifications  will  be  re- 
ceived until  Oct.  15  by  the  School  Bd.  (Oliver  Fry,  Secy,) 
for  a  2-story  school  to  contain  16  school  rooms,  an  as- 
sembly hall,  library  and  teachers'  room.  Cost  of  build- 
j  g  completed,  including  heating,  plumbing  and  electric 
wiring,   not  to  exceed  $65,000. 

Allegheny,  Pa. — C.  M.  Bartberger,  Westinghouse  Bldg., 
Pittsburg,  is  stated  to  be  the  archt.  engaged  to  prepare 
rians  for  the  school  in  the  loth  Ward,  which  is  to  cost 
about  $120,000. 

Milton,  Pa.— It  is  reported  that  the  building  of  a  high 
school  is  under  consideration. 

New  Castle,  Pa. — The  plans  of  W.  G.  Eckles,  Mill  and 
Washington  Sts..  which  have  been  accepted  for  the  high 
school,  provide  for  a  3-story  structure. 

Latta.  S.  C— A.  S.  Manning,  Chmn.  Bd.  School  Trus.. 
writes  that  all  bids  opened  on  Sept.  24  for  the  erection 
of  a  high  school  have  been  rejected,  and  new  bids  will 
be  received  after  specifications  are   slightly  altered. 

Woodruff,  S.  C. — Bids  will  be  received  until  Nov.  4 
by  the  Bd.  Trus.  School  Dist.  No.  33  (E.  F.  Pearson, 
Chmn.)  tor  $15,000  _  bonds,  issued  for  the  purpose  of 
erecting  and  equipping  a  school.  Simpson  &  Bomar, 
Attys.,   Spartanburg,  S.  C. 

Woonsocket,.  S.  C— It  is  stated  that  a  site  has  been 
secured  and  on  which  it  is  proposed  erecting  a  Roman 
Catholic  College,  to  cost  about  $100,000. 

Nashville,  Tenn. — A  permit  has  been  asked  for  tUc 
Marcus  M.  Ross  School,  to  be  erected  on  Grove  St,  of 
brick,  and  cost  about  $17,000. 

Laredo,  Tex. — The  citizens  are  reported  to  have  voted 
to  issue  $40,000  bonds  for  the  erection  or  a  school 
house. 

Norfolk,  Va. — The  School  Bd.,  according  to  reports, 
has  decided  to  ask  the  City  Council  to  appropriate  $20,000 
to  erect  an  8-.room  annex  to  the  Berkeley  School. 

Seattle.  lVash.~The  Bd.  of  Regents,  it  is  stated,  has 
approved  the  plans  of  Howard  &  Galloway  for  the  engi- 
neering, chemistry  and  auditorium  buildings  which  are 
to  be  erected  on  the  campus,  and  has  authorized  the 
archts.  to  receive  bids  for  the  construction  of  said  build- 
ines. 

Edgerton,     Wis. — It     is    stated     that    plans  have    been 

submitted    for    a   high    school    which   is    to    be  erected  in 

this  city,  at  a  cost  of  $40,000,  to  be  presented  to  the  city 
by  Miss  Florence  Child. 

Milwaukee,  Wis. — The  Bd.  of  Regents,  it  is  stated, 
has  decided  upon  a  sit^  on  Eldred  St.^  on  which  it  is 
proposed  erecting  the  $225,000  normal  school.  The  archt. 
has  been  directed  to  complete  the  plans  as  soon  as  pos- 
sible so  as  to  let  the  contract  for  the  construction  im- 
mediately. 

'Rapid  River,  Wis. — The  contract  to  erect  the  high 
school  is  reported  to  have  been  awarded  to  T.  M.  Solar, 
of  Antigo.  at  $20,855,  exclusive  of  heating  and  plumbing. 
Other  bids  received,  are  stated  to  have  been  as  follows: 
A.  P.  Wilson,  Marquette,  $22,968;  John  A.  Lindsay, 
Escanaba,  $24,050;  O.  G.  Brubaker,  Sault  Ste.  Marie, 
$24,100,  and  Lipsett  &  Sinclair,  of  Marquette,  $29,833. 

Dundas,  On/,— The  issuing  of  $2^,000  bonds  to  erect  a 
school  is  reported  under  consideration. 


NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings." 

San  Diego,  Cal. — Plans  are  reported  to  have  been  com- 
pleted for  a  laundry  building  to  be  erected  by  Nelson 
Snyder,  of  the  Electric  Laundry  Co.,  on  I  and  isth  Sts. 
It  will  be  iooxi4o_ft.,  i  story  high  and  of  pressed  brick 
and  will  be  equipped  with  improved  models  of  ma- 
chinery which,  together  with  the  structure,  will  cost 
about    $50,000. 

Pueblo,  Colo. — Geo.  Roe,  of  Pueblo,  is  reported  to  be 
preparing  plans  for  improvements  and  additions  to  Wal- 
ter Brewery,   which  will  cost  about  $25,000. 

Manchester.  Ga. — Fuller  E.  Callaway,  C.  V.  Truitt 
and  Roy  Dallas,  all  of  La  Grange,  are  reported  interest- 
ed in  the  construction  of  a  cotton  mill  at  Manchester,  to 
cost    about    $500,000. 

Chicago,  III. — Oscar  Heineman.  mfr.  of  silks,  located 
in  the  Occidental  Bldg.,  is  reported  to  have  purchased  a 
site  on  Armitage,  Fairfield  ana  Wastenaw  Aves.,  and  will 
erect  a  3-story  building  to  be  used  for  spinning  and 
weaving  silks;  the  new  plant  will  cost  $135,000.  Archi- 
tect.   Paul   Gerhaj-dt,    Schiller    Bldg. 

Plans  are  being  prepared  for  a  plant  to  be  built  for 
Stein,  Hirsch  &  Co.  on  south  branch  of  river,  north  of 
Archer  Ave.  It  will  comprise  6  buildings  ranging  in 
height  from  i  to  4  stories.  The  exterior  will  be  con- 
structed of  brick  on  concrete  foundations;  cost  estimated 
at  $200,000.  Nimmons  &  Fellows,  204  Dearborn  Bldg.,  , 
Archts, 

Logansport,  Ind. — The  Directors  of  the  Logansport 
Industrial  Assoc,  are  reported  to  have  secured  a  site 
upon    which   to  erect  a  radiator    factory. 

Elkhart,  Ind. — The  Shoemaker  Automobile  Co.,  of  Free- 
port,  111.,  is  reported  to  have  decided  to  establish  and 
equip  with  new  machinery  an  automobile  factory  on  N. 
Main  nnd  Simonton  Sts.  Dr.  C.  M.  Eisenbeiss  is  re- 
ported interested. 

Sioux  City,  la. — The  Inter  State  Brewing  Co.  will  con- 
struct a  new  brewery,  to  cost  about  $150,000.  _  Ground 
is  now  being  graded  and  construction  work  will  begin 
about  Oct.  I  St.  Frank  Kruger,  Pres.;  H.  A.  Knepper, 
Secy. 

Berlin,  Md.—See  "Power  Plants,  Gas  and  Electric- 
ity." 

Columbia,  Miss. — See  "Power  PHants,  Gas  and  Elec- 
tricity." 

Weston,  Mo. — County  Surveyor  Virgil  H.  EUiston  is 
renorted  to  have  completed  surveys  for  the  plant  of  the 
Missouri  Portland  Cement  Co.  of  Kansas  City.  This 
company  purposes  establishing  a  cement  plant  about  4 
miles  north  of  Weston  on  the  lines  of  the  Rock  Island 
and  Burlington  Railroads,  with  a  daily  capacity  of  1,000 
bhls.  T.  T.  Benkendoif,  919  Ridenbaugh  St.,  Kansas 
Citv,  Pres.';  H.  W.  McNutt,  of  St.  Joseph,  Sec.  and 
Treas.  Freeborn  Eng.  &  Constr.  Co.,  of  Kansas  City, 
Mo.,  Consulting  Engrs. 

Niagara  Falls,  N.  V.— The  Niagara  Pulp  Board  Co.  is 
reported  to  have  applied  to  the  Bd.  of  Pub.  Wks.  for  a 
permit  to  erect  a  plant  or  3d  St.,  to  cost  about  $57,000. 
Col.   Chas.  B.  Gaskill   is   reported  interested. 

Cuyahoga  Falls,  0. — The  plant  of  the  Hollow  Stay 
Bolt  Co.  is  reported  to  have  been  burned  on  Sept.  13  and 
will  be   rebuilt  at  once. 

HiUsboro,  Tex. — It  is  reported  that  the  sum  of  $75,000 
is  to  be  expended  at  once  by  the  directors  of  the  HiUs- 
boro Cotton  Mill  Co.  in  enlarging  the  main  building  and 
m^ing  needed   improvements. 

Roanoke,  Va. — The  Roanoke  Enameling  &  Stamping 
Co.    will   soon   let   contracts  for   erecting   its   plant. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notes   Arranged   Alphabetically   by   States. 

Las  Animas,  Colo. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

*Oak  Park,  III. — The  contract  for  building  garbage 
crematory  in  Oak  Park  is  reported  to  have  been  awarded 
by  the  Village  Trus.  to  Lewis  &  Kitchen,  of  Chicago. 
The  structure  is  to  be  chiefly  of  fire  brick  and  will  be 
built  on  North  Boule.,  near  Euclid  Ave. 

Cambridge,  Mass. — Geo.  E.  Clukas,  Supt.  of  Streets, 
writes  that  all  bids  opened  on  Sept.  4  for  the  construc- 
tion of  garbage  incinerator  have  been  rejected  and  new 
bids  will   be    received  on   Oct.   7. 

MISCELLANEOUS. 

Notes   Arranged    Alphabetically    by    States. 

Mobile,  Ala.— Col.  E.  L.  Russell.  Vice-Pres.  of  the 
Mobile  &  Ohio  R.  R.  Co..  is  reported  to  have  announced 
that  improvements  are  contemplated  hy  his  company  on 
the  river  front  north  of  St.  Anthony  St.,  and  include  the 
building  of  a  bulkhead.  1,000  ft.  long,  with  docks  upon 
which  will  be  laid  tracks  sufficient  to  hold  100  freight 
cars.  The  work  will  be  stated  as  soon  as  preliminary 
plans  are  completed,  and  the  total  cost  will  be  about 
$200,000.        • 

Bids  will  be  received  at  the  office  of  Maj.  H.  Jervey, 
Corps.  Engrs.,  U.  S.  A.,  until  Nov.  25  for  building 
locks  and  dams  Nos.  14  and  15,  Black  Warrior  River, 
Ala.,  and  lock  tenders'  houses,  as  advertised  in  The  Engi- 
neering Record. 

Wilmington,  Del. — Bids  will  be  received  by  Maj.  C.  A. 
F.  Flagler,  Corps.  Engrs.,  U.  S.  A.,  until  Oct.  21  for 
dredging  new  entrance  to  Broadkiil  River,  Del.,  as  adver- 
tised in  The  Engineering  Record. 


Washington,  D.  C. — Bids  will  be  received  at  the  Bu- 
reau of  Supnlies  and  Accounts,  Navy  Dept.,  Washington, 
D,  C,  until  Oct.  I  to  furnish  at  the  navy  yards  and 
naval  stations  the  following  supplies:  Portsmouth,  N. 
H. :  Sch.  291 — Profiling  machine.  Sch.  320 — Beach, 
oak.  Boston,  Mass.:  Sch.  318 — Damp  proof  wire,  in- 
terior fittings,  switches,  steel  enamelea  conduit  fittings. 
Sch.  319 — Copper  rivets,  etc.,  copper  wire  brass  hinges. 
Sch.  320 — Maple,  mahogany  lignumvitae.  Sch.  321 — Sheet 
brass  and  copper  rolled  bronze.  Sch.  323 — Copper  pipe. 
brass  and  iron  pipe  fittings.  New  York,  N.  Y.,  etc. : 
Sch.  291 — Engine  lathes,  boring  mill,  boring  and  drilling' 
and  milling  machines.  Universal  shaper.  Sch.  314 — In- 
candescent lamps  arc,  electric  wire,  dry  batteries,  elec- 
trical supplies.  Sch.  316 — Brass  and  iron  pipe.  Sch.  320 
— Spruce,  cypress,  white  and  yellow  pine.  Sch.  321  — 
Bar  and  pig  iron,  galvanized  sheet  steel,  sheet  zinc. 
Sch.  327 — Brass  and  copper  pipe,  hose  pipes,  valves, 
brass  and  iron  pipe  fittings.  Puget  Sound,  Wash.:  Sch. 
329 — Fir,  lumber.  Sch.  333 — Galvanized  iron  plates, 
Scotch  pig  iron,  galvanized  sheet  steel.  Mare  Island. 
Cal.:  Sch.  329 — <ialvrnized  sheet  steel.  Sch.  330; — 
Power  press.  Sch.  333 — Galvanized  corrugated  iron,  mild 
and  tool  steel.  Washirgton,  D.  C. :  Sch.  315 — Recoil 
cylinders,  nickel  steel,  steel  forgings,  steel  drill  rod. 
machine  steel.  Sch.  321 — Steel  drill  rod,  spring  steel. 
Naval  Academy,  Annapolis,  Md. :  Sch.  317 — Tram  cars, 
track,  etc.  Norfolk.  Va.:  Sch.  290— Nut  facing  ma- 
chine. Sch.  318 — Bel!'5  and  buzzers,  plugs,  signal  and 
deck  lanterns,  etc.,  glass  tube  fuses,  switch  handles,  link 
fuses.  Apolications  for  proposals  should  designate  the 
schedules  desired  by  number.  E.  B.  Rogers,  Paymaster 
General,  U.   S.    N. 

Savannah.  Ga. — The  Granger- Lewis  Lumber  Co.  pro- 
poses constructing  slip,  wharf  and  terminals  at  this  port. 
at  cost  of  about  $25,000. 

Ccnterville  Station,  III. — It  is  stated,  that  bids  will  be 
received  by  the  Centerville  Station  Bd.  until  Oct.  S  'or 
constructing   ditch   to   drain    Pittsburg   Lake. 

Chicago,  ///.—Bids  will  be  received  until  Oct.  3  by 
John  J.  Hanberg.  Comr.  Pub.  Wks.,  for  furnishing  ma- 
terial and  constructing  a  chimney  for  the  boilers  at 
the  g5th  St.  sewage  pumping  station,  95th  St.  and  Erie 
Ave. 

'Great  Lakes,  North  Chicago,  III.— The  Bureau  of 
Navigation,  Navy  Dept.,  Washington,  D.  C,  is  reported 
to  have  awarded  contract  for  furnishing  material  and 
grading  at  the  naval  training  station.  Great  flakes.  North 
Chicago,  to  the  Edwards  Bros.  Dredging  Co.,  Sault  Ste. 
Marie,  Mich.,  at  81  cts.  per  cu.  yd.,  same  for  all  ex- 
cavating or  filling  necessary. 

Indianapolis,  Ind. — It  is  reported  that  bids  will  be  re- 
ceived until  Oct.  5  by  the  Bd.  Co.  Comrs.  for  construct- 
ing culverts  as  follows:  West  Newton  Rd..  Decatur 
Township;  Auugsta  Rd.,  Pike  Township;  on  road  in  n.  w. 
quarter  Sec.  18,  Wayne  Township;  on  south  line  of  Sec. 
21,  Decatur  Township,  and  over  Big  Run.  east  line  of 
Sec.   10,  Lawrence  Township.     C.  J.  Clark,   Co  .Aud. 

'Portland.  Ind. — Philip  Bergman,  Drainage  Comr..  is 
reported  to  have  awarded  to  John  Boyd  a  contract  for  the 
construction  of  the  Goshen  ditch  for  $3,895- 

Craivfordsville,  Ind. — ^The  Comrs.  of  Montgomery  Co. 
will  soon  ask  for  bids  for  the  construction  of  a  large 
ditch  known  as  the  Joseph  H.  Gray  ditch. 

New  Orleans.  La, — Local  press  reports  state  that  the 
following  bids  were  opened  on  Sept.  10  at  the  office  of 
Capt.  J.  F.  Mclndoe,  Corps  Engrs.,  U.  S.  A.,  Custom 
House,  New  Orleans,  for  dredging  in  Southwest  Pass, 
Mississippi  River:  The  Bowers  Southern  Dredging  Co. 
(R.  F.  Clark,  Pres.,  Galveston,  Tex.).  $475,000,  work  to 
be  completed  in  200  days;  the  North  American  Dredging 
Co.,  New  Orleans,  $557,320,  16  mos.;  John  Anderson, 
Gulfport  Miss.,  $679,208,  14  mos.;  and  the  Atlantic. 
Gulf  and  Pacific  Co.,  of  New  York,  N,  Y.,  $543»36o,  20 
mOs. 

Bids  will  be  received  until  Oct.  22  by  Jas.  S.  Brady, 
Chmn.  Executive  Com.,  joint  organization  of  the  Atch- 
afalaya  Basin  and  Lafourche  Levee  Dists.,  for  the  con- 
struction of  the  Cancienne  Canal  in  the  Parish  of  As- 
sumption, to  be  about  8.506  ft.  long  and  requiring  about 
250,000  cu.  yds.  excav. 

At  a  meeting  of  the  New  Orleans  Levee  Bd.,  on  Sept. 
19,  it  was  decided  to  procure  bids  for  building  levees  in 
the  3d  dist.,  one  from  Louisa  to  Desire  St..  at  a  cost 
of  about  $40,000,  and  the  other  from  Mazant  to  Poland 
St.,  to  cost  about  $75,000.  The  Engineer  also  recom- 
mended that  arrangements  be  made  for  filling  all  low 
places  along  the  commercial  front  at  a  cost  of  about 
$25,000. 

*A.  B.  Calbriac  is  reported  to  have,  on  Sept.  19.  secured 
the  contract  for  constructing  the  new  Couret  PI.  levee, 
for   about    $25,000. 

*W.  B.  Borne  is  reported  to  have  secured  the  contract 
for  enlarging  and  revetting  the  levee  in  the  cth  Dist, 
Algiers  (bids  opened  by  the  Levee  Board  on  Sept.  11),  at 
$61.75  per  M.  ft.,  for  cteosoted  lumber,  and  43  cts.  per 
cu.  yd.  for  earthwork  in  place,  and  $45-50  per  M.  ft.  for 
cypres^   lumber. 

All  bids  opened  on  Sept.  6  by  Capt.  G.  M.  Hoffman, 
Corps  Engrs.,  U.  S.  A.,  for  furnishing  9,000  tons  of 
rock  for  New  Orleans  hnrbor  have  been  recommended  for 
reiection.  „     ,^     «    ^  ^ 

Bids  will  be  received  by  Col.  E.  H.  Ruffner,  Corps 
Engrs..  U.  S.  A.,  New  Orleans,  until  Nov.  20  for  a 
wooden  hull,  combined  hydraulic  dredge  and  snagboat, 
as  advertised  in  The  Engineering  Record. 

Indiana  Head,  Md. — See  "Public  Buildings." 

'Saginaw.  Mtc/i.— David  C.  Bell,  City  Clk.,  writes  that 
the  contract  for  excavating  Rust  Lake  channel,  connect- 
ing same  with  Saginaw  River,  Wright  Bayou  and  river 
front,  and  filling  the  Rust  Park  property  complete;  ap- 
proximate quantity  to  be  excavated  is  about  600,000  cu. 
yd.  (Bids  opened  Sept.  23  by  the  Bd.  of  Park  &  Cem- 
etery Comrs.)  has  been  awarded  to  IT.  W.  Hubbell  & 
Co..  of  Saginaw,  .for  $96,525. 


Tacotna,  Wash. — Thf  following  are  the  bids  opened  on  Sept.  2  by  Maj.  H.  M.  Chittenden,  Corps  Engrs..  U.  S. 
A.,  602  Burke  Bldg.,  Seattle  for  dredging  and  bulkheading  at  Tacoma  Harbor: (a)  North  American  Dredging  Co.,  San 
Francisco,  Cal.;  (b)  Puget  Sound  Bridge  &  Dredging  Co.,  Seattle,  (c)  Richmond  Dredging  Co..  San  Francisco,  Cal.; 
id^  International  Contract  Co.,  Seattle;  {e)  Pacific  Coast  Dredging  &  Reclamation  Co.,  San  Francisco,  Cal.;  (f)  A. 
W.  Tweeden  &  Co.,  Tacoma. 

a  h  c  d  e  f 

2,400,000  cu.  yds.  dredging $.11988       $.099         $.1247       $.129       $.1475       $.08 

170,000  lin.    ft.  piling 185  .1716  .20     .  .19  .17  .14 

610    M.    ft.    timber ; 25.00  31.20         24.00         35-oo       24.4S  19.00 

8,000  cords  brush ,      3.25  2.95  3.40  3.00         3.00  2.40 

28,000  cu.  yds.  stone. .-. ••••. 2.25  2.15  2.40  a. 00         2.55  1.98 

Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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t,J^  *"!frZ5f'-  •»'•»•— Arpin  Bros.,  of  Thief  Rirer 
"■—*'.  f*  •*►•••*?  •«>  ■**«  tecuTttJ  a  contract  for  build- 
's ""*?C*««*?  47  in  Mar»liall  County  and  48.  49 
■M  s»  m  KittM«  CmmtT.  for  about  »jo.ooo: 

^iT^*  ?f  ^  ^°?f  Mi«wppi  River  (bids  opened 
V"^-  tL5-***  9^  ^  Hoffman.  Corps.  Engrs..  U.  S. 
f^i^«*  Orleans.  La.)  has  been  rcconunended  for  award 
to  Guy  Dicfcinion  of  Uttle  Rock.  .\rk.,  at  $1  per  ton 
on  car*  at  Linle  Rock.  »     »~i    .  •. 

Jt^tom  City,  i/o.— The  Bd.  to  Survey  the  St.  Fran- 
**"*  T?  P*"".  under  proTisions  of  an  enactment  of  re- 
s'"* "'■"•».  of  l>eneral  .\s«embly,  which  appropriated 
C?rf?"  ^..  *  ""'"^  •""  ***"  appointed,  including  I).  B. 
SSSl^  Kennett:  .V  H.  Carter,  of  Dexter,  and  W.  H. 
Mcndilk.  of  Pi.plar  Bluff. 

K«sm*U.  K  J/.— Arthur  J.  Sterens.  Lock  Box  45. 
J*«y-  V""-  "■  *■"''  '^'""fl.  writes  that  the  contract  for 
•jOOO  ft  concrete  ditch  in  Roswell  (bids  opened  Sept. 
'c:  "^""-n'r*  ."*  ''««»<»«  of  no  reasonable  bids,  and 
t*e  work  win  be  done  by  the  committee  . 

•.■«xf»ri«.  L.  I..  \.  y.— The  following  are  the  bids 
SSST*  ^  ^f*-  ^A  *>*  ^  ^-  J-  Snjrder.  Supt.  School 
taagt.,  .New  \ork  Citv.  for  the  general  construction,  etc.. 
•«  ■  grand  stand,  to  be  placed  on  .Athletic  field  at  Mun- 
•on  and  Orchard  Sts.  and  the  East  River,  .\sioria,  Boro. 
of  Queens:  \\m.  Werner.  $j.i.(>9o:  J.  4  L.  Moreland 
Co  »J^.3S-'.  and  I.aurence  J.  Rice.  5  E.  42d  St.,  New 
York  City  $31,475    (awarded  contract.) 

.Vnr  York,  X.  )'.— Bids  will  be  received  by  the  Park 
Bd.  (Mmcs  Herrmann.  Pres.)  until  Oct.  3  for  furnish- 
ing material  and  constructing  a  stone  wall,  surmounted 
by  an  iron  fence,  in  the  Botanical  Garden,  in  Bronx 
ftrk.  City  of  New  York. 

Bids  will  be  received  by  John  W.  Brannan.  Pres.  Bd. 
Tras.  Belle%ue  and  .Mlied  Hospitals,  until  Oct.  7.  for 
auterial  and  constructing  a  tunnel  connecting  Training 
School  for  Women  Nurses  with  Pavilions  .\  and  B  of 
New  Bellertie  Hospital,  situated  under  26th  St.  E.  of 
1st  .\ve.,    Boro.   ManhatUn. 

Toledo,  O. — It  is  stated  that  bids  will  be  received  by 
the  Co.  .Aud.  until  Ojt.  7  for  constructing  riprap  stone 
wan. 

i»«««.  O.— The  Ohio  Oil  Co.  (Standard)  is  reported  to 
be  considering  the  construction  of  a  pumping  station 
north  of  the  village  of  Moranville.  to  cost  about  $100,000. 

Pamaima. — Bids  will  be  received  at  the  oCBce  of  H.  F. 
Hodges.  Gen.  Purchasing  Officer,  Isthmian  Canal  Comn.. 
Wasatngtea.  l>.  C.  until  Oct.  jt  for  pumps,  monitor 
WMolc.  truck  wheels  and  rcKkers  for  enetnes,  shower 
heads,  stopcocks,  lead  pipe,  soil  pipe  and  fittings,  etc.. 
as  adreitised  in  The  Engineering  Record. 

Protulmce,  R.  I. — The  Common  Council  on  Sept.  16 
adopted  a  resolution  to  construct  a  tunnel  from  N.  Main 
to  Thayer  St.  under  College  Hill  and  to  south  of  the 
north  line  to  Waterman  St. 

*Rickmomd  I'a. — The  contract  for  the  erection  of  the 
Smyth  BrothersMcCleary-McClellan  Stock  Yards  is  re- 
ported to  have  been  awarded  on  .Sept.  17  to  J.  T.  Wilson, 
of  Richmond.  The  main  building  will  be  640x280  ft. 
and  is  to  he  completed  by  Feb.  1.  (Contract  price, 
$75,000. 

SeatlU,  K'ar*.— .Maj.  H.  M.  Chittenden.  Corps.  Engrs.. 
U.  S.  A.,  writes  that  the  Puget  Sound  Bridge  &  Dredgini; 
Co.,  of  Seattle,  bid  on  Sept.  5  for  dredging  Snohomish 
Slough,  about  250,000  cu.  yds.,  18.7  cts.  per  cu.  yd. 

Lion's  Head,  Ont. — Bids  will  be  received  until  Oct.  18 
by  Fred  Olinas,  Secy..  Dept.  Pub.  Wks.,  Ottawa,  for 
constructing  an  extension  to  the  wharf  at  Lion's  Head. 
J.  G.  Sing.  Resident  Engr.,  Confederation  Life  Bldg., 
Toronto. 


PROPOSALS  OPCN. 
For  Proposals  see  pages  66,  67  and  68. 

WATER. 

See  Eng. 
Recoral 

Maim,  Harrison,  N.  J Sep.  14 

Valret,    etc,    Gamett,   Kan 5>ep.  21 

Tower  and  tank,  Fairfax.  Minn Sep.  28 

Impro>-..     I.enoir,     N*.     C Sep.   28 

Main.    Seattle.    Wash Sep.  28 

Pump   machinery    Kewanee,    III Sep.  21 

Reserrotr,  etc,  Canon  City,  Colo Sep.  ai 

Adv.   Sept.   21. 

Machinerv.    Los    Angeles,    Cat     Sep.  14 

System.  Newton.  Miss Sep.  28 

Pump  houM.  Ft.   Caswell,  N.  C Sep.  14 

.\dv.    Sep.    14  to  28. 

Plant.   Fargo.   N.   D Sep.  28 

Water    works,     Pringhar     la Sep.  21 

Wafer  improv..  Ft  Do  Pont,  Dd Sep.  14 

Adv.   Sep.   1 4  to  28. 
Pipe,  etc.,  Ashlaiul,  O Sep.  at 

Fibers,  .\tlanu.  f^  Adv.  Sep.  14  to  28.. Sep.   14 

Water    wks..   Tucson.   Arii Sep.  38 

Adv.  Sep.   28. 

Water  wks.,  Shelley,  Idaho Sep.  28 

.     Extensioa  to  water  syslcin,  Fairhaven, 

Vt     Sep.  t4 

Attention    to    Contractors,    New    York, 

X.  V.     Adv.  Sep.   28 Sep.  28 

Water  wks.,  Slocomb,  Ala Sep.  28 

MWERAOe  AND  SEWAaC   OISPOSAL. 


Cloae. 

Oi^  I. 

Oct.  I. 

Oct.  J. 

Oct.  1. 

Oct.  5. 

Oct.  5. 

Oct  7. 

Oct  y. 
Oct.  7. 
Oct.    9. 

Oct.  9. 
Oct.  10. 
Oct.  10. 

95:'*- 

Oct.  23. 
Nov.     4. 

Dec.    I. 


Oct 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct 
Oct 
Oct 
Oct. 
Oct 
Oct 
Oct 
Oct 
Oct 
Oct. 
Oct 
Oct. 


Billings,    Mont    Sep.     7 

Padncab,  Ky.     Adv.  Sep.  7  to  si Sep.     7 

Cadillac    Midi.    Sep.  14 

Newaik.  N.  Y Sep.  14 

Yoaatown.   O Sep.  at 

New  York.  N.  Y Sep.  ai 

Ceboes.   N.    Y 5fep.  at 

University.    N.   D Sep.  28 

Trenton.    N.   J .Sep.  28 

Lenoir,     N.     C Sep.  28 

Lenars,    la.    Sep.  28 

iMcai.  Mas*.   Sep.  ai 

Leipsie,  O. Sep.  28 

Minm   Tnoction,  O.   Sep.  28 

Ft   Dade,   Fla.   Sep.  14 

Jasper.    Ala.     Sep.  at 

Braddock.  Pa.    Sep.  28 

Berwyn,   111 Sep.  2< 

Chicago.     III........ Sep.  28 

Colmnbus,  O.   ..........  ^. Sep.  28 

Bisber,  Arii Sep.  28 

Seattle,     Wash Sep.  28 


Oct.      I 

Oct     a 

Oct 

Oct. 

Oct. 

Oct. 

Oct. 

Oct 

Oct. 

Oct. 

Oct. 

Oct 

Oct 


Oct      <.  Englewood,  N.  J.     .Adv.  Sep.  28 Sep.  28 

Oct.     7.  Indianapolis,    Ind Sep.  28 

Oct     8.  New   Brighton.  S.   I.,   N.  Y Sep.  — 

Oct  10.  Ft.  Du  Pont,  Del.    Adv.  Sep.  14  to  28.  .Sep.  14 

Oct  II.  Aurora,   Ind Sep.  a8 

Oct  la.  Seattie.  Wash Sep.  at 

Oct.   14.  Cartilage.  Mo.     .\dv.  Sep.  21  to,  28 Sep.  21 

Oct.   14.  Smbenville,   O.      .\dv.    Sept   28 Sep.  28 

Oct.   15.  Chattanooga,   Tenn.     Adv.   Sep.    28 Sep.  28 

Oct  23.  Whiterocks,  Utah Sep.  28 

Oct—.  Eaton.  O Aug.    s 

BRIDGES. 

Spring    Valley,   III Sep.  28 

Jefferson,    O. Sep.  at 

Fergus  Falls,  Minn.  Sep.  14 

New  York,  N.   Y Sep.  28 

Evansville,   Ind Sep.   28 

Crawfordsville.    Ind,     Sep.  ai 

Vicksburg,    Miss Sep.  at 

Atchison.  Kan Sep.  ai 

St   Qairsville.  O Sep.  ai 

Salem,    Ind Sep.  ai 

Fremont,  O Sep.  28 

Eureka,   Kan Sep.  28 

Tipton,   Ind Sep.   28 

Atchison,  Kan Sep.  28 

Delphi.  Ind Sep.  2t 

Hamilton,  O Sep.  28 

Jersey  Shore,  I'a Sep.  28 

Xenia.   O Sep.  21 

Los   Angeles,    Cal Sep.     7 

Adv.  Sep.  7.  14- 

Fredericton,  N.   B Sep.  14 

BcUefontaine,    O Sep.  ai 

llaninunid,   Ind Sep.  28 

Toledo.    O Sep.  28 

Erie.    Kan Sep.  28 

Canton,  China.    Adv.  Aug.  a4  to  Sep.  7.  Aug.  24 

Panama.    Adv.   Sep.   28 Sep.  28 

Glendivc,  Mont.    .\dv.  Sep.  28 Sep.  28 

PAVINa  AND  ROAD  MAKING. 

Billings.   Mont    (2  props.) Sep.     7 

Adv.  Sep.  7  to  21. 

Durham,  N.  C Sep.  14 

.Adv.   Sep.  21.   28. 

Ft    Sam   Houston,  Tex.    Sep.  21 

Ft    Adams,    R.    I Sep.  21 

Harrison,    N.    T Sep.  21 

IVovincetown.  Mass Sep.  28 

Lenoir,   N.    C Sen.  28 

Davenport,   la Sep.  28 

Relleville.    N.   J Sep.  28 

Boston,    Mass Sep.  28 

Spencer,    Ind Sep,  21 

Brooklyn,    N.    Y Sep.  21 

Chicago.   Ill Sep.  28 

Haledon.  N.  J Sep.   28 

Westfield.    Mass Sep.  28 

Ottawa.    Ont Sep.  28 

Prooklyn,    N.    Y Sep.  21 

Harrisburg,    Pa Sep.  21 

Philadelphia.   Pa Sep.   28 

Cleveland,    O Sep.  21 

Seattle.    Wash Sep.  28 

Ciarv.  Ind Sep.  28 

Hartford    City,    Ind Sep.  14 

Decatur,    Ind Sep.  14 

Kenosha.   Wis Sep.  21 

Salem,   Ind Sep.  21 

Hartford,    Conn.     Adv.    Sep.   28 Sep.  28 

Vincennes.    Ind Sep.  14 

Crawfordsville,    Ind Sep.  21 

St    Louis,    Mo Sep.  21 

Monlicello,  Ind Sep.  28 

Covington.   Ind Sep.  28 

W.  New   Brighton,  N.   Y Sep.  28 

Portland.    Ind Sep.  28 

Rockville.    Ind Sep.  28 

Martinsville.   Ind Sep.  28 

Palatka,    Fla Sep.  28 

New  Brighton.  S.  I.,  N.  Y Sep.  28 

Bluffton,    Ind Sep.  28 

Brooklyn.  N.   Y Sep.  28 

Unicntown.     Pa Sep.   28 

Riverton.   Ala.     Adv.   Sep.    14,  ai Sep.   14 

Athens.  Ala ' Sep.  21 

Ft    Wayne.    Ind Sep.  at 

Sunman.    Ind.    Sep.  14 

Ocala.   Fla Sep.  28 

Wilmington.    Del Sep.  28 

Asphalt   r>lant,  Ottawa.  Ont Sep.  28 

Adv.    Sept.  28. 

Oct.  2t.     Logansport.  Ind Sep.  2t 

Oct   22.     Nampa.    Idaho    Sep.  28 

Oct.  — .     Selma,    Ala Sep.     7 

Nov.    4.     Peru.    Ind Sep.   28 

Dec.  13.     Valparaiso,   Ind.    Sep.     7 

York,    Pa Sep.     7 

POWER  PLANTS.  QA8  AND  ELECTRICITY. 

Sep.   30.  New  I-ondun,   Conn.      ,\ilv.    Sep.  7  to  28. Sep.      7 

Sep.  30,  West    Point   N.    Y Aug.  31 

Adv.  .'\'ig.  Ti,  .Sep,  7.  21,  28. 

Sep.  30.  Flushing.  N.  Y Sep.  2t 

Sep.  30.  New  York.  N.  Y Sep.     21 

Sep,   30.  Fremont,    Neb Sep.   28 

Oct     1.  Winnipeg,   Man.    Adv,  Aug.  31,  Sep.  7. Aug.  .11 

Oct.     r.  Washineton,   D.  C Sep.  28 

Oct     3.  Salem.  Sfass « Sep.   28 

Oct     4.  Jacksonville.  Fla.    Aug.  31 

Oct.     5.  Crawfordsville.   Ind Sep.  at 

Oct  14.  Panama.     Adv.    Sep.    ai °.,,Sep,  21 

Oct  f  5.  Savannah,  Ga Sep.  at 

Nov.    I.  Seymour.  Ind ^. ;.Sep.  14 

Nov.     0.  1-as    .Xnimas.   Colo Sep.   28 

Nov.  1$.  Charleston.   S.  C    Sep.  14 

■UILDIN««. 

Sep.30.     Pub.   bldg.,   I.x)ng   Island    City,    L.    I Sep.  at 

Sep.  30.     Hospital    Brooklyn,  N.  Y Sep.  at 

Sep,  30.     School.   Flushing.    N.   Y Sep.  ai 

Oct  I.     Bus.   bldg.,   Decatur,   01 Aug,  31 

Oct  I.     Pub.  bldg.,  Eau  Oaire,  Wis Aug.  31 

Oct.  I.     Y.  M.   C.   A.,  Indianapolis,  Ind Aug.  31 

Oct  I,     Plumbg.   pub.    bldg..    Portland,    Me Sep.     7 

Oct  I.     (^urch.    Indianapolis,    Tnd Sep.     7 

Oct.  I.  Pub.   bldg.,   Jefferson   Barracks,   Mo..., Sep.  21 

Oct.  I.     Puh.  bid".  Albion,   N.   Y Sep.  21 

Sep.  21,  28. 

Oct  I.  Boiler,  etc.,  for  prison,  Newark,  N.  J.. Sep.  21 

Oct.  I.     CThurch.    Delnhos,   O Sep.  21 

Oct.  I.     Puh.   bldg.,   Indian   Head,  Md Sep.  28 


Oct.  7- 

Oct  8, 

Oct.  8. 

Oct.  8. 

Oct  12. 

Oct  14. 

Oct  14. 

Oct  14. 

Oct  14. 

Oct  14. 

Oct  15. 

Oct  19. 
Oct..  24. 

Nov.  15. 


Oct.  I. 

Oct  1. 

Oct.  I. 

Oct.  I. 

Oct.  I. 

Oct  I. 

Oct  I . 

Oct  I . 

Oct  I. 

Oct.  I. 

Oct.  a. 

Oct  2. 

Oct.  2. 

Oct.  2. 

Oct.  2. 

Oct.  2. 
Oct. 
Oct 
Oct. 
Oct 
Oct. 
Oct. 
Oct. 
Oct 
Oct. 
Oct 
Oct. 
Oct 

Oct.  8 

Oct.  8 

Oct.  8. 

Oct  8. 

Oct.  ». 

Oct.  8. 

Oct.  8. 

Oct.  8. 

Oct.  8. 

Oct.  8. 

Oct.  9. 

Oct.  9. 

Oct.  10. 

Oct  12. 

Oct.  12. 

Oct.  12. 

Oct.  14- 

Oct.  15. 

Oct.  15. 

Oct.  16. 


Oct. 
Oct. 
Oct 
Oct. 
Oct. 
Oct. 
Oct 
Oct 
Oct. 
Oct. 
Oct. 

Oct: 

Oct. 
Oct 

Oct. 
Oct 


Oct     7. 
Oct     7. 


Oct 

7. 

Oct 

7. 

Oct. 

7- 

Oct. 

7- 

Oct. 

7. 

Oct. 

«. 

Oct. 

9. 

Oct 

10. 

Oct. 

10. 

Oct 

10. 

Oct 

12. 

Oct. 

12. 

Oct 

■4. 

Oof. 

■.■i- 

Oct 

U. 

Oct 

IS- 

Oct. 

IS- 

Oct. 

IS- 

Oct. 

16. 

Oct 

16. 

Oct. 

16. 

Ort. 

16. 

Oct 

•  7. 

Oct. 

17- 

( let. 

17- 

Oct 

18. 

Oct. 

iR. 

Oct. 

21. 

Oct. 

21. 

Oct. 

21. 

Oct. 

,10. 

Oct. 

30. 

Nov. 

4. 

Nov. 

•     5- 

Nov. 

8. 

n«. 

. 

Dec. 

— 

I'd). 

I. 

Oct. 

I. 

Oct. 

I. 

Oct. 

r. 

Oct. 

I. 

Oct 

2. 

Oct 

3- 

Oct. 

3- 

Oct, 

3- 

Oct. 

.1. 

Oct 

5- 

Oct. 

5- 

Oct 

*,. 

Oct. 

$■ 

Oct. 

S- 

Oct. 

7- 

Oct. 

7- 

Oct. 

7- 

Oct 

7- 

Oct 

7- 

Oct. 

8. 

Ort. 

8. 

Oct 

9- 

Ort. 

9- 

Oct 

10. 

Oct 

10. 

Oct 

10. 

Oct. 

12. 

Oct. 

12. 

Ort 

14. 

Oct. 

IS- 

Oct. 

17- 

Oct. 

17- 

Oct. 

18, 

Oct. 

«9- 

Oct. 

21. 

Oct. 

21. 

Oct. 

21. 

Oct. 

21. 

Oct. 

22. 

Oct. 

25- 

Nov. 

9- 

Nov. 

20. 

Nov,  25, 


'Itfms  marked  thus  givt  the  namts  of  parties  awarded  contracts. 


Iltg.    school.    University.    N.    D Sep.  28 

School,    Mobile,    Ala Sep.  28 

Church,  Houston,  Tex Sep.  28 

Pub.  bldg.,   Hamilton,  Ga Sep.  31 

School.   C.reenfield,    Mass Sep.  28 

Hospital,  Ilion,  N.   Y Sep.   28 

Court   house  plans.    La   Moure»   N.   D.  .Aug.  10 

School.   Bayonne.   N.   J Sep.     7 

School.    Salem.    Mass Sep.*28 

Add.    to   jail.    Liberty,   Tex Sep.  28 

School.    Marianna,   I'la Sep.  28 

Post    bldgs.,    Marion,    Ind Sep.  28 

Zoological   bldg.,   Cleveland^   O Sep.  28 

Htg.    Plant  at  Naval   Station,  New  Or- 
leans     La .Sep.,7 

School.    Topcka,  Kan Sep.  28 

U.  S.  Post  Office  improv.,  Baltimore,  Md.Aug.  31 

Adv.    Aug.    31,    Sep.    7, 
Pub.   bldg..  Ft.  Slocum.  N.  Y Sep.  14 

Adv.    Sep.  J I    to  28, 
Post  hospital  addition,  Ft.  Slocum,  N.  Y.Sep,  at 

Adv.    Sep.    21,    j8. 

New    ind.   plant.    Los   Angeles.   Cal Sep.  21 

Stokers    for    hospital.   Massillon.    O Sep.  21 

Add.    to   pub.   bldg.,    Philadelphia,    Pa...  Sep.  28 

Pub.   bldg.,   New  York,    N.    Y Sep.  28 

Armory     New   York,    N.    Y Sep.  28 

Htg.    pub.   bldg.,    Buffalo.    N.   Y Sep.  28. 

Court  house  plans,  La  Moure,  N.  D....Sep.  28 

School,    Mt.    Healthy,    O Sep,  31 

Windows    for    Museum,  Washington.    D. 

C.     -Adv.   Sep.   ji.    28 Sep.  21 

Bus.    bldg.,    Indianapolis,    Ind Sep,  at 

Hospital,    Whipple    Barracks,    Ariz Sep.  14 

Adv.   Sep.    1 4  to  28. 

Bus.  bldg.,  Covington,  La Sep.  28 

School.    San    Diego.    Cal Sep.  14 

School   plans.    Indiana,    Fa Sep.   28 

Court  house  plans,  Ue  Pere,  ^^•.    ....Aug.  17 

School,   Osceola,    Ark Sep.  21 

Court    house,    Youngstown.    O Sep.  21 

Post  bldgs.,   Las  Animas,  Colo Sep.  28 

Exten.    post   office,   Springfield,   O Sep.  14 

Pub.    bldg..    Ashland,    O Sep,  21 

Library,  Sheldon,   la Sep.  28 

Pub.   bldgs.,    Polk.   Pa Sep.  28 

Pub.    bldg..   Peoria.    Til Sep.     7 

Postt    bldg.,    Ft.    Mcpherson,    Ga Sep.  28 

.School,    Metuchen,   N.   J Sep.  28 

School,    Montevallo,    Ala.    Sep.  14 

Extcn.    to   post    office,    Denver,   Colo.... Sep.   28 

Pub.    bldg.,    Milwaukee,    Wis Sep.  21 

Post  office,  Des  Moines,  la Sep.     7 

Adv.    Sep.    7.   I-*- 

Hospital,   New   Orleans,    La Sep.  28 

Tail,    etc.,   Terre    Haute,    Ind Sep.  21 

Post  office.   .Atlanta,   Ga Sep.  28 

School,    Woodruff.    S.    C Sep.  28 

Court  house  plans.  Houston,  Tex Aug.  31 

.\dv.  Scj).   Ki  to  ;'8. 
Post  bldgs.,  Ft.   Lincoln,  N.   O Sep.  28 

Adv.    Sep.    28. 

TnduBtrisl    nlant«.    Ft.    William,    Ont. .  .M«y  t» 

.School,    Anderson,    Ind Sep.   28 

Plans  for  Capitol,   San  ,Tuan.   P.   R Sep.   28 

School,  bldg.   material,  T^awrence.  Kan. Aug.  31 

Post  office.  Hamilton.  O Sep.  14 

Court  house  plans,  Thomaston,  Ga Sep.  28 

Court   house  plans.    Richmond,   Tex.  .  .  .Sep.   28 
MISCELLANEOUS. 

Snag  boat,  Mobile.   Ala Sep.     7 

Adv.    Sep.    7   to  28. 
Ditch,     Onawa,     la Sep.   21 

Adv.  Sep.  21.   28. 
Traveling    crane,    Indian    Head,    Md.  . .  .Sen.   28 

Supplies.    Washington,     D.    C Sep.   28 

Walls,     etc.,     for    court     house,     Wilkes- 

barre.    Pa Sep.  21 

Jetty  work.  Cold  Springs,  N.  J Sep.     7 

Adv.   Sep.    7   to  28. 

Wall.    New   York,   N.   Y... Sep.   28 

El.    ry.   wk..   Boston.    Mass Sep.   28 

Chimney.    Chicago,    111 Se^i.  28 

Lock    and    dam,    Franklin,    Ark Aug.  10 

Adv.  Aug.  10  to  31. 
Lock   and  dam,   Mobile,   Ala Aug.  10 

,\dv.    .\ug.    10    to    Sep,    28. 

Supplies,    Panama.     Adv.   Sep.    14 Sep.  14 

Culvert.    Indianapolis,   Tnd Sep.  28 

Twitch,    Centcrville    Station,  111 Sep.  28 

Excav..    Detroit,   Mich , . .  Aug.  31 

Adv.  Aug.   .11   to  Sep.  14. 

Flagstaff,   New   Orleans,   La Sep.  21 

Tunnel,    New  York.   N.   Y Sep.   28 

Garbage    crematory,    Cambridge,    Mass.  .Sep.  28 

Riprap  wall,  Toledo,  O Sep.  28 

Dredging.    Detroit,    Mich Aug.  31 

Adv.  Aug.  31  to  Sep.  14. 

Ditch.    Mviscatine,     la ; Sep.  21 

Dredging,   Jacksonville,    Fla Sep.  1 4 

Adv.    Sep.    14    to  28. 

Jetty   work,    Asbury  Park,   N.  J Sep.  ai 

Canal  wk.,  Peterboro.  Ont Aug.  24 

Rock  removal,  etc.,  Jacksonville,  Fla... Sep.  14 

Adv.    Sep.    T4    to   28. 
Jetty  work,  Washington,  D.   C... Sep.  14 

Adv.    Sen.    14    to  28. 
Riprap.     Riverton,     Ala Sep.    14 

Adv.    Sep.    14    to   28. 

Culvert.    East    Oeveland,    O Sep.  21 

Supplies,    Panama.     Adv.    Sep,    21 Sep.  21 

Cement,   stone,  etc..   Honolulu,  H    I.... Aug.  31 

Adv.  Aug.  31  to  Sep.  21. 
Culvert,    l-t.   Logan   H.  Roots,   Ark Sep.  21 

Adv.   Sep.    21    to   Sen.  28. 
State  canal  wk.,  Albany,  N,  Y Sep.  21 

Adv.   Sep.   21.   28. 

Exten,   to  wharf,   T.ions   Head,   Ont S^n.   28 

Trunk    lockers,    Washington,    D.    C Sep.  2. 

Adv.  .Sep.  21,  28. 
Dump   scows,    Louisville,   Ky Sep.  21 

Adv.   Sen.   21.  28. 
Barges.    T^ouisvill'*,    Ky Sep.  21 

Adv.   Sep.   21,   28. 
Dredging,  Wilmington,  Del Sep.  28 

Adv.    Sep.   28. 
Pumps,   monitor,   nozzle,   etc.,   Panama.  -Sep.  28 

Adv.    Sep.    28. 

Canal.    New    Orleans,    La Sep.  28 

Dredge.   Charleston,   S.  C Sep.  21 

Adv.   Sf-P.    'r.   28. 

Crematory.  J-as   Animas.  Colo Sep.  28 

Dredge    and    snag    boat,     New    Orleans, 

La.      Adv.    Sen.    28 Sen.   28 

I^ocks,  etc..  Mobile,  Ala.    Adv.  Sep.  28... Sep.  28 


CURRENT    NEWS   SUPPLEMENT 


OCTOBER  5,  1907. 


DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineebs.  Secretary, 
Charles  Warren  Hunt,  220  West  57th  St.,  New  York. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary,    Calvin   W.    Rice,    29    West   39th    St.,    New   York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph  W.  Pope,  29  West  39th  St..  New  York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond.  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,   Jr.,   Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,  Washington,   D.   C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31     Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Viktilating  En- 
gineers. Secretary.  W.  M.  Mackay,  113  Beekman  St., 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Clement  H.  McLeod,  877  Dorchester  St,  Montreal. 

Society  for  the  Promotion  of  Enginef.ring  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  831  Ocean  Ave.,  EYooklyn, 
N.  V. 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H.  Annual  convention,  Milwaukee,  Wis.,  Oct.  15-17, 
,  1907* 

American  Railway  Engineering  and  Maintenance 
OP  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Associatiok.  Secretary,  J. 
M.   Diven,  Charleston,   S.  C 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  39  West  39th 
.^t..  New  York.  Annual  Convention,  Atlantic  City,  N.  J., 
Oct.   14-18. 

American  Foundrymen's  Association.  Secretary, 
Richard   Moldenke,   P.   O.   Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,   J.    L.   Lyie,   39   Cortlandt   St.,   New   York. 

American  Public  Works  Association.  Secretary,  W. 
II.    Flint,    Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  Land  Title 
Building.    Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building,    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  S«c 
rrtary,  H,  W.  Ross.  Room  806,  258  Broadway,  New 
York. 

Amkrtcan  Public  Health  Association.  Secretary, 
Dr.    C.  ().   Probst,   Columbus,   O. 


PERSONAL     NOTES. 


The  statue  shown  in  the  accompanying  illustration, 
printed  here  through  the  courtesy  of  the  New  York 
"Tribune,"  was  erected  to  the  memory  of  Major-General 
George  Sears  Greene  by  the  State  of  New  York.  It 
stands  on.Culp's  Hill  at  Gettysburg  and  marks  the  place 
where  the  thin  line  of  troops  of  his  brigade  repulsed 
four  attacks  by  three  brigades  of  Lee's  army  on  the 
evening  of  the  second  day  of  the  great  battle.  It  was 
this  three  hours  of  struggle  in  the  evening  of  July  2 
that  saved  the  day  for  the  Union  army  and  prevented 
the  capture  of  its  ammunition  train.  The  great  soldier 
whose  military  genius  is  commemorated  by  the  statue 
was  over  sixty  years  of  age  at  the  time.  He  had 
served  in  the  regular  army  until  1836  and  had  there 
achieved  high  distinction  as  a  civil  engineer.  When 
the  civil  war  broke  out  he  was  chief  engineer  of  the 
Croton  water-works,  but  in  spite  of  his  age  he  enlisted 
in  the  volunteer  army  and  served  with  great  distinc- 
tion. When  hostilities  ceased  he  again  took  up  active 
professional  work  and  for  many  years  was  engaged  in 
consulting  practice.  He  was  president  of  the  American 
Society  of  Civil  Engineers  for  two  years  and  was  one 
of  its  most  active  members  for  a  long  period.  Even 
after  he  had  passed  his  ninetieth  birthday  he  attended 
many  of  the  regular  meetings.  An  account  of  his  ca- 
'reer  was  published  in  this  journal  on  Feb.  4,  1899. 
The  statue  was  the  work  of  R.  H.  Perry,  and  stands 
on  a  granite  base  5  ft.  square  and  8  ft.  high.  On  one 
side  of  the  base  is  a  large  bronze  plate  bearing  an 
inscription  to  General  Greene  and  a  statement  of  the 
part  he  played  at  Gulp's  Hill.  The  brigade  under  his 
command  was  made  up  of  New  York  regiments  exclu- 
sively, and  it  was  largely  on  this  account  that  Gov. 
Hughes  took  an  important  part  in  the  ceremonies  at- 
tending  the   dedication    of   the    monument. 


Mr.  Gerard  U.  Matthes  has  resigned  from  the  U. 
S.  Reclamation  Service  to  join  the  staff  of  Mr.  Robert 
McF.  Doble,  consulting  engineer  of  the  Central  Colo- 
rado   Power    Co.,    Colorado   Springs,    Colo. 

Mr.  F.  J.  Boland,  city  engineer  of  Hanford,  Cal.,  has 
bten  appointed  chief  engineer  of  an  electric  railway  line 
tj^at  is  to  be  built  in  the  vicinity  of  Hanford. 

Mr.  Oscar  Edwards,  city  engineer  of  Roseburg,  Wash., 
and  county  surveyor  of  Douglas  County,  in  the  same 
state,  has  been  appointed  city  engineer  of  St.  John, 
Wash. 

Capt.  George  P.  Howell  and  First  Lieutenant  John  J. 
Kingman  and  Henry  H.  Roberts,  Corps  of  Engineers, 
U.  S.  A.,  have  been  ordered  to  report  for  duty  in  the 
Philippines. 


The  State  Railroad  Commission  of  New  Jersey  recent- 
ly appointed  Mr.  P.  Boiler,  of  East  Orange,  N.  J.,  as 
civil  engineer  uf  the  commission,  and  retained  the  firm 
of  Boiler  &  Hodge  as  consulting  engineers. 

The  following  city  officials  of  Baltimore,  Md.,  were 
rectntly  reappointed:  benjamin  T.  Fendall,  city  cngi* 
ncer;  Alfred  M.  Quick,  water  engineer  and  president  of 
the  Water  Board;  Oscar  F.  Lackey,  harbor  engineer  and 
president  of  the  Harbor   Board. 

Gen.*  James  H.  Lane,  professor  emeritus  of  civil  en- 
gineering at  the  Alabama  Polytechnic  Institute,  died  at 
Auburn,  Ala.,  recently.  He  was  well  known  in  the  South 
as  an  educator,  having  been  associated  with  various 
Southern  colleges  since  the  civil  war,  in  which  he  served 
in  the  confederate  army. 


statue    of    general    GEORGE    SEARS     GREENE   AT    CULP  S    HILL,    GETTYSBURG. 


Mr.  Samuel  Whinery,  consulting  engineer,  New  York 
City,  has  been  engaged  by  the  finance  commission  of  Bos- 
ton, Mass.,  to  investigate  the  problem  of  street  paving 
in  that  city. 

Civil  Engineer  U.  S.  G.  White,  U.  S.  N.,  has  been 
detached  from  the  Naval  Academy,  Annapolis,  Md.,  and 
transferred  to  the  Bureau  of  Yards  and  Docks,  Navy 
Department,   Washington,   D.   C. 

Mr.  J.  V.  Nimmo  has  resigned  as  chief  engineer  of 
the  New  Canadian  Co.,  Ltd.,  and  the  Atlantic,  Quebec  & 
Western  Ry.,  and  his  duties  have  been  taken  up  tem- 
porarily by  Mr.  W.   Lyon   Browne. 


Mr.  Robley  A.  Warner,  superintendent  of  Health  and 
Drainage  of  Lower  Merion  Township,  Montgomery 
County,  Pa.,  has  been  directed  by  the  Board  of  Commis- 
sioners of  that  township  to  investigate  the  problem  0/ 
garbage  and  ashes  collecton  in  the  township  and  report 
at  the  October  meeting  with  such  recommendations  as 
he  may  deem  advisable. 

George  Lewis  Heins,  State  Architect  of  New  York, 
died  at  his  home  at  Lake  Mohegan,  Sept.  25,  aged  47 
years.  Mr.  Heine  was  one  of  the  best-known  architects 
in  the  United  States.  He  was  appointed  State  Architect 
by    Theodore    Roosevelt    in    1899,    and    designed    all    the 
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Mr. 


StMr  hiiliHin  I  mctcd  since  that  time.  Several  years 
•■•  he  aad*  an  extensive  study  of  cathedrals  in  foreiRn 
and  was  ooe  of  the  leading  authorities  on 
arehitectnre  in  the  world,  the  Ann  of  Heins  & 
La  Farce  harinf  desicned  the  Cathedral  of  St.  John  the 
IHvine  and  other  important  church  buildings.  He  also 
desifcJ  the  htriMiiiss  in  the  New  York  Zoolocical  Gar- 
des*, aad  «««  LUBiuhim  architect  for  the  Rapid  Transit 

A.  A.  Knndson.  of  New  York.  N.  Y..  has  been 
as  expert  in  connection  with  the  litigatioit  be- 
the  Torooio  Street  Railway  Co.  and  the  Toronto 
Gaa.  Oil  .Aaaociated  with  Mr.  Knudson  are  Mr.  W.  E. 
FosB.  electrical  engineer,  of  lioston,  Mass.,  and  Mr. 
C-  L.  .Anderson,  consulting  engineer,  of  Franklin,  Ohio. 
Maj.-On.  Sir  John  Charles  Ardagh,  ex^lircctor  of 
military  intelligence  of  the  British  War  Office,  died  Oct. 
I,  at  Camanron,  Wales.  He  entered  the  Royal  Engi. 
Bcers  as  a  lieutenant  in  1859;  much  of  his  service  was 
i«  the  engineering  department.  He  was  at  one  time 
I  iiiiandsiH  of  the  School  of  Military  Engineering.  He 
wu  a  delegate  to  the  peace  conference  al  The  Hague  in 
1899,  and  was  appointed  a  member  of  the  Permanent 
Court  of  .\rbitration,  which  was  formed  at  The  Hague 
as  a  resah  of  the  conference  of  1899.  • 


BUSINESS    NOTES. 

Owing  to  the  rapid  growth  of  its  business  The  Pitts- 
burg Automatic  Vise  &  Tool  Co.,  Pittsburg,  has  found 
it  necessary  to  subdivide  its  sales  department,  and  Mr. 
E.  W.  Bnechling.  who  has  had  extensive  selling  experi- 
ence in  addition  to  a  thorough  practical  training  in  the 
m»i  hinr  shop,  has  been  appointed  to  the  new  position 
of  aMisiaal  manager   of   sales. 

The  Standard  Roller  Bearing  Co.,  Philadelphia,  has, 
increased  its  capital  from  $3,500,000  to  $5,000,000.  The 
plant  and  equipment  for  the  manufacture  of  roller  bear- 
ings for  shafting  hangers  are  being  largely  increased, 
and  a  new  department  is  being  established  for  produc- 
ing  roller  bearings    for   trolley   cars. 

The  Hilles.  k  Jones  Co.,  Wilmington,  Del.,  has  taken 
steps  toward  the  electrification  of  its  entire  works,  in 
anticipation  of  the  equipment  with  electric  motors  of  the 
new  machine  shops  recently  completed.  The  following 
Allis-Chalmers  type  X  direct  current  shunt  wound  mo- 
tors will  he  installed:  One  140  h.-p.  motor  for  300  r.  p. 
m..  three  jo  h.-p.  motors  for  575  r.  p.  m.,  two  15  h.-p. 
motors  for  415  r  p.  m.,  three  10  h.-p.  motors  for  475 
r.  p.  m.,  and  one   10  h.-p.  motor  for  475-900  r.   p.  m. 

The  B.  F.  Sturtevant  Co.,  through  Mr.  F.  R.  Chin- 
nock  of  the  electrical  department  of  the  New  York 
oAce,  reports  the  folowing  sales  of  electric  generating 
sis:  Benj.  Hitchings,  Flatbtish,  Brooklyn,  N.  Y.,  one 
9xS  vertical  engine,  i2}4-kw.  generator;  David  Rodgers 
Co.,  Paterson,  N.  J.,  one  13x12  horizontal  engine,  50- 
kw.  generator:  International  Paper  Co.,  New  York  City, 
one  5x5  vertical  engine,  6-kw.  generator;  Chas.  E.  Ring 
ft  Co.,  Brooklyn,  S.  Y..  one  9x9  vertical  engine,  3okw. 
generator;  Peter  Hauck  Brewing  Co.,  Harrison,  N.  J., 
one  1JX13  horizontal  engine,  50-kw.  generator;  Chas. 
Hakemeyer  Co.,  Paterson,  N.  J.,  one  1754-kw.  genera- 
tor: Bedford  Reformatory  for  Women,  Bedford,  N.  Y., 
one  ijxij  horiaontal  engine,  50-kw.  generator;  Depart- 
mtnt  of  Docks  ft  Ferries,  New  York  City,  ferry  lyat 
"New  York."  two  9x8  vertical  engines,  30-kw.  genera- 
tors; ferry  boat  "Richmond,"  two  9x8  vertical  engines, 
30-kw.  generators;  ferry  boat  "Castleton,"  two  9x8  ver- 
tical engines.  30-kw.  generators;  ferry  boat  "Queens," 
two  9x>  vertical  engines,  30-kw.  generators;  ferry  boat 
"Middlctown,"  two  9x8  vertical  engines,  30-kw.  genera- 
tors; ferry  boat  "Gowanus,"  two  9x8  vertical  engines, 
3a-kw.  generators;  ferry  boat  "BSiy  Ridge,"  two  9x8 
vertical  engines,  30-kw.  generators;  J.  G.  White  &  Co., 
New  York  City,  two  il/jxs  vertical  engines,  3-kw.  gen- 
erators; American  Sapphire  Co.,  Colorado,  one  7x7 
vertical  engine,  i$-kw.  generator;  Chrome  Steel  Co., 
Chrome,  N.  J.;  one  354x3  vertical  engine,  3-kw.  gen- 
erator; American  Can  Co.,  Lnbeck,  Me.,  one  13x13 
horizontal  engine,  so-kw.  generator,  one  10  h.-p.  mo- . 
lor,  one  ts  b.-p.  motor;  Wm.  Sbeehan  &  Co.,  New 
York  Oly,  one  iixio  hoHzonUl  engine;  h.  Wales 
Line*  Co.,  Mcriden,  Conn.,  one  11x10  horizontal  engine, 
j»fcw.  generator,  one  7x7  vertical  engine.  15-kw.  gen- 
erator; Peter  llanck  Brewing  Co.,  Newark,  N.  J.,  one 
■  ixio  borizoatal  engine,  40-kw.  generator;  Jas.  Sbewan 
ft  Sons.  New  York  City,  four  7x7  vertical  engines,  25- 
k«.  generators;  Vulcan  Detinning  Co,  Sewaren,  N.  J., 
one  7x7  vertical  engine;  Tintern  Manor  Water  Co., 
N.  J.,  one  ^'/,X4%  vertical  engine,  5-kw. 
one  6x5  vertical  engine,  7-kw.  generator; 
Hadaon  Companies,  York  Street  Operations,  Jersey 
Oly,  N.  J.,  three  lo  and  iSxio  vertical  cross  compound 
I  ngimi  with  loo-kw,  generators,  one  8  and  14x8  ver- 
tical engine,  50-kw.  generator,  two  8  and  14x8  vertical 
engine*,  5»-kw.  generators,  two  izxio  vertical  engines, 
5o4i«.  generator*. 

The  Ransome  Concrete  Co.,  of  California,  announces 
the  removal  of  its  main  office  from  8th  and  Harrison 
Sts.   to  the  Crodter   Building,   San   Francisco. 


O^I^TfV^^^T'lNO      IMI 

OF    SPECIAL     INTEREST    TO 

CONTRACTORS,  BUILDERS,  ENGINEERS 

AND  MANUFACTURERS 

ENCINHRING    AND    BUILDING  SUPPLIES 

WATER. 

NeUt  Amufd   Alpkabttieatly   ty  Statu. 

Phoenix,  Aria. — Bids  will  be  received  by  Robt.  Craig, 
Supt.  Water  Wks.,  until  Nov.  15,  for  water  pipe,  as 
advertised    in   The    Engineering    Record. 

Somla  Ana.  Cal.—T\\e  Santa  Ana  Valley  Irrig.  Co. 
and  the  .\naheim  Union  Water  Co.  are  reported  to  he 
considering  the  construction  of  a  submerged  dam  in 
Santa  .\na  River. 

Paonia.  Colo. — E.  P.  Martin,  of  Paonia,  Ch.  Engr. 
Mt.  Lamborrt  Canal  &  Reservoir  Co.,  writes  that  the 
proposed  work  contemplated  by  this  company  will  cost 
about  $75,000.  Bids  will  be  received  on  Oct.  6  by  C.  C. 
Hawkins,   Secy. 

Grand  Junction.  Colo.— J.  F.  O'Malley,  City  Engr., 
writes  that  the  City  Council  has  passed  on  6rst  reading^ 
an  ordinace  calling  for  an  election  on  Nov.  2  to  vote 
on  issuing  $400,000^  bonds  for  the  construction  of  a 
mountain  water  system  to  supply  the  city.  John  M. 
Conley,  City  Clk.     J.   R.  Wentworth,  Mayor. 

"Idaho  Springs,  Colo. — The  city  is  rcporte  dto  have 
contracted  with  Noxon  &  Wilkie  for  the  construction  of 
a  reservoir   on    Chicago    Creek,    to   cost   about    $20,000. 

lyUminglon,  Del, — .Ml  bids  which  were _  received  Sept. 
30  by  the  Water  Dept.  for  the  construction  of  covered 
slow  sand  filters,  consisting  of  6  beds  and  a  covered 
filtered  water  reservoir,  with  a  capacity  of  10,000,000  gals., 
together  with  appurtenances,  have  been  returned  10  the 
bidders  unopened,  and  it  has  been  decided  to  indefinitely 
postpone  the  project.     Theo.  A.  Leisen,  Ch.  Engr. 

Canton,  Go. — See  "Power  Plants,  Gas  and  Electricity." 

.4lbany,  Ga, — See  "Sewerage  and  Sewage  Disposal." 

Dublin,  Ga. — See  "Power  Plants,  Gas  and  Electricity." 

Washington,  Ga. — The  question  of  constructing  a  filter 
at   the  water  works   is  reported  under  consideration. 

Leiviston.  Idalto. — The  Citizens  are  reported  to  have 
voted  on  Sept.  21.  to  issue  $57,300  bonds,  to  be  used 
to  extend  and  improve  water  system,  preliminary  to 
paving  a  large   part  of  city.  1 

Mt.  Carroll,  III. — It  is  reported  that  bids  will  be  re- 
ceived until  Oct.  15  by  C.  N.  Freezer,  Clk.,  for  fur- 
nishing a  water  pump  of  about  1,500,000  gals,  every 
24    hours. 

Wolcottville,  Ind. — The  citizens  are  reported  to  have 
voted  to  construct  water  works  at  a  cost  of  $10,000. 

Warsaw,  Ind. — C.  A.  Riydon,  Mayor,  writes  that  Sol. 
C.  Dickey,  of  Winona  Lake,  Ind.,  will  construct  a  filtra- 
tion plant  here. 

Lansing,  Mich. — It  is  reported  that  C.  D.  Dodge,  Supt. 
Water  and  Light  Comn.,  has  been  authorized  to  purchase 
100  water  meters. 

Caledonia,  Minn. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

.Stillwater,  Minn. — Sec  "Sewerage  and  Sewage  Dis- 
posal." 

Bemidji,  Minn. — Bids  will  be  received  by  Thos.  Mal- 
loy.  City  Clk.,  until  8  p.  m.,  Oct.  7,  for  100  water  me- 
terr,. 

Jackson,  Miss. — Bonds  to  the  amount  of  $216,000  are 
rei>orted  sold,  to  be  used  for  purchasing  the  present 
water  system. 

Beaver  City,  Neb. — Bids  will  be  received  by  W.  L. 
Leonard.  City  Clk..  until  Oct.  22  for  the  construction 
of  a  system  of  air  pressure  water  works,  as  advertised 
in    Tlie    Engineering    Record. 

Brooklyn,  N.  K.— The  Bd.  of  Aldermen  on  Oct.  1  au- 
thorized the  issue  of  $3,000,000  corporate  stock  for  the 
improvement  of  the  water  supply  of  Brooklyn. 

Buffalo,  N.  Y. — Bids  will  be  received  until  Oct.  10  by 
the  Dept.  Pub.  Wks.  (F.  G,  Ward.  Comr.)  for  four  600- 
h.-p.    boilers   for  the   pumping  station,    Bureau   Water. 

Bids  are  wanted  until  Oct.  15  for  the  sale  and  re- 
moval of  2  pumping  engines,  known  as  Engines  Nos.  3 
and  5,  at  the  pumping  station,  Bureau  Water.  Henry  L. 
Lyon,   Deputy  Water  Comr. 

'Rochester,  N.  Y. — Whitmore,  Rauber  &  Vicinus,  279 
South  Ave.,  is  reported  to  have  submitted  the  lowest  bid 
on  Sept.  18,  to  lay  one  mile  of  12-in.  Holley  water 
mains    for    $7,433- 

New  York,  N.  X.— Bids  will  be  received  bv  I»uis  F. 
Haflen.  Boro.  Pres.,  until  Oct.  10,  for  furnishing  40  h. 
p.  boilers  and  pumps  with  necessary  fittings,  and  oper- 
ating same  to  remove  water  from  Inwood  Ave.  cut  of 
Webster  Ave.  storm  relief  tunnel  sewer,  and  at  shaft 
No,  2  continually  24  hours  per  day,  and  at  the  westerly 
end  of  the  High  Bridge  cut  for  8  hours  per  day. 

Rome,  N.  Y. — I^y  Armstrong,  City  Clk.,  writes  that 
all  bids  opened  on  Sept.  25  by  the  Bd.  of  Water  and 
Sewer  Comrs.,  for  the  construction  of  a  dam  on  Fish 
Creek,  with  all  its  accessories,  also  a  tunnel  about 
5,500  ft.  long,  have  been  rejected  and  new  bids  will  be 
received  early  in  the  winter  months.  The  following 
are  the  bids  received:  (Engineers,  Knight  &  Hopkins, 
of  Rome):  G.  H.  Eldrid^e,  Ossinning,  $160,723;  N.  Y. 
Continental  Jewell  Filiiation  Co..  N.  Y.  City,  $166,851; 
A.  C.  Martin  ft  Co.,  Seneca  Falls,  $107,250;  F.  D. 
Grannis,  Ossinning,  $147,409,  and  1).  W.  Rosser,  Kings- 
ton,   Pa.,   $129,431. 

Sandusky,  O. — The  City  Council,  on  Sept.  17,  adopted 
the  report  of  the  Mayor's  Comn.  on  Water  Works,  and 
ordered  that  the  first  and  most  essential  work  he  taken 
up  at   once. 

'Cleveland.  O. — The  Bd.  of  Pub.  Service  is  reported 
to  have,  on  Sept.  20,  awarded  contract  for  400  i-in. 
water  meters  to  Henry  R.  Worthington,  of  New  York, 
N.   Y. 


Hudson,  0.-  See  "Power  Plants,  Gas  and  Electricity." 

Pawhusba,  Okla.—H.  G.  Hall,  Mayor,  writes  that  bids 
will  be  received  until  2  p.  m.,  Oct.  7,  for  furnishing  ma- 
terial and   constructing  water  works  and  sewers. 

Somerset,  Pa. — It  is  reported  that  at  a  recent  mass 
meeting  held  here,  it  was  voted  to  employ  an  engineer 
to  prepare  estimates  for  securing  water  from  Laurel 
Hill    mountain    by    gravity. 

Philadelphia,  /'ii.— Bids  will  be  received  by  Geo.  R. 
Stearns,  Dis.  Supt.  Puii.  Wks.,  until  Oct.  22,  for  elec- 
tric improvement  for  Torrcsdale  filters;  inimpnig  engines 
for  Lardner's  Point  pumping  station;  centrifugal  pump- 
ing engine  for  Torresdale  pumping  station  and  magnesia 
covering  and  painting  at  I^irdner's  Point  pumping  sta- 
tion,   as    advertised    in    The    Engineering    Record. 

Newport,  Tenn. — See  "Power  Plants,  Gas  and  Elec- 
tricity. ' 

Bay  City,  Tex. — T.  Sutherland,  Mayor,  writes  that  bids 
wilt  be  received  about  Oct.  20  for  the  construction  of 
waterworks,  to  cost  about  $18,000.  Engineer,  M.  Chap- 
man, of  Bay  City. 

'Auburn,  Wash. — W.  F.  McMahon,  of  Auburn,  is  re- 
ported to  '  have  secured  the  contract  for  constructing 
waterworks,  for   $13,090. 

Seattle,  Wash. — Local  press  reports  state  that  the  Fire 
and  Water  Com.  of  Council  has  decided  to  report  favor- 
ably to  Council  the  resolution  for  the  installation  of  the 
salt  water  main  system. 

Tenino.  Wash. — The  City  Council  is  reported  to  have 
granted  S.  W.  Kenton,  Mgr.  of  the  Hercules  "Sandstone 
Co.,  a    franchise  for  a  new  system  of  waterworks. 

De  Forest,  Wis. — The  citizens  are  reported  to  have 
voted   to   establish   waterworks. 

'Fernie,  B.  C.~Robt.  Potter,  City  Eng.,  writes  that 
Harry  Oldland,  of  Fernie,  has  secured  the  contract  for 
constructing  a  covered  concrete  septic  tank,  100  ft. 
long  X  30  ft.  wide  (bids  opened  Aug.  26).  He  bid  for 
460  cu.  yds.  concrete  $11  per  cu.  yd.,  and  1.000  cu. 
yds.  excav.  at  45  cts.-  total  cost,  $5,510.  Other  bids 
for  this  work  were:  Campbell  &  Gray,  Fernie,  $6,375; 
M.  Kerr  &  Co.,  Fernie,  $6,960,  and  Hugh  McDonald, 
Victoria,    $8,950. 

Winnipeg,  Man. — Bids  will  be  received  by  the  Chair- 
man Board  of  Control,  until  Nov.  15.  for  supply  of  ap- 
proximately 15  miles  ol  assorted  water  pipe,  delivery  ot 
same  to  commence  about  May  15.  1908  or  as  soon  as 
navigation  opens,  as  advertised  in  The  Engineering  Rec- 
ord.     H.    N.    Ruttan,   City  Engr. 

Toronto,  Ont, — ^The  City  Engineer  and  the  Medical 
Ofiicer  of  Health  are  about  to  ascertain  probable  cost  of 
a  filtration  plant  for  the  city   water  supply. 


SEWERAGE   AND  SEWAGE    DISPOSAL. 

Notes   Arranged    Alphabetically    by    States. 

Ensley,  Ala. — All  bids  opened  on  Sept.  27  by  City 
Council  for  completion  of  the  66-in.  storm  sewer  on 
.\ve.  1),  are  reported  to  have  been  rejected,  and  the  city 
has  decided  to  complete  the  work.  The  lowest  bid  re- 
ceived was  that  of  J.  R.  -l^ayiie,  for  $21,000. 

'Paragould,  ^rt.— The  W.  K.  Palmer  Co.,  of  Kansas 
City,  Mo.,  is  reported  to  have  secured  the  contract  for 
constructing    sewer    system    for    about    $10,000. 

Washington,  D.  C. — The  lowest  bid  opened  on  Sept.  30 
by  the  Comrs.  1).  C^.  for  constructing  sewers  was  sub- 
mitted by  the  Warren  F.  Brenizer  Co,  at  the  following 
t>i(l :  4,500  cu.  yd.  sewer  excav..  73  cts.;  250  cu.  yd. 
rock  excav.,  $3;  2,000  lin.  ft.  i8-in.  sewer,  $1.14;  3,900 
lin.  ft.  15-in.  sewer,  99  cts.,  and  40  cu.  yd.  brick  masonry, 
$17;  total  cost,  $10,856.  Totals  of  other  bids:  E.  G. 
Gummel,  $10,861;  I.  H.  Fisher,  $12,260.  R.  T.  Beall 
Constr.   Co.,  $12,810,  and  Jas.  H.  Coyle,  $15,290. 

Canton,  Ga. — See  "Power  Ilants,  Gas  and  Electricity." 

Alban"  Ga. — C.  W.  Rawson,  Mayor,  writes  that  the 
citizens  on  Sept.  23  voted  to  issue  $75,000  bonds  to  com- 
plete surface  drainage  and  extend  sewers  and  water  mains. 
Engineer,  R.  J.   Kdgerly,  of  Albany. 

Wallace,  Idaho. — Henry  M.  Lancaster,  City  Engr., 
writes  that  about  $20,000  will  be  expended  for  new 
sewers. 

Great  Lakes,  North  Chicago,  III. — The  following  are 
the  bids  opened  at  the  office  of  the  Bureau  of  Naviga- 
tion Navy  Dept.,  Washington,  D.  C,  on  Sept.  27,  for 
laying  sewers  and  drains  at  the  naval  training  station. 
Great  Lakes,  North  Chicago.  111.:  H.  C.  Patterson,  Wau- 
kegan,  $58,415;  11.  I).  Ilallett,  Aurora,  $55,390;  Nash 
Bros.,  Chicago,  $59,999;  Carmine  Roberts,  Chicago,  $55,- 
131,  and  F.  II.  Idelhart,  Morgan  Park,  $59,000. 

Chicago,  III. — Bids  will  be  received  until  lOct.  8  by 
the  Bd.  I^cal  Improv.  (H.  S.  Dietrich,  PreS.)  for  con- 
structing brick  and  pipe  sewers  in  portions  of  several 
streets;  also  drains  in  portions  of  12  streets. 

Normal  City,  Ind. — It  is  reported  that  bids  will  be  re- 
ceived until  Oct.  8  by  Jas.  G.  Mendenshall,  Clk.,  for  con. 
structing   sewers  in   certain  streets. 

Riverside,  Ind, — The  Town  Bd.  is  reported  to  have 
adopted  specifications  for  the  contruction  of  the  Jersey  St. 
sewer. 

'Cedar  Rapids,  la. — T.  R.  Warriner,  City  Engr.,  writes 
that  the  contract  for  constructing  3-ring  brick  sewer  on 
21st  and  12th  Aves.  (bids  opened  Sei)t.  30)  has  been 
awarded  to  M.    Ford,  of  Cedar   Rapids,  for  $29,207. 

Wapello,  la. — E.  T.  Christie  City  Recorder,  writes 
that  bids  will  he  received  on  Oct.  10  for  the  construction 
of  a  system  of  pipe  sewers,  to  cost  about  $6,000.  Engi- 
n'-cr,  W.  S.  Kremer,  of  Wapello.  J.  S.  McChesney, 
Mayor.  , 

Wichita,  Kan. — The  City  Council  is  reported  to  have 
decided    to    construct    sanitary    sewer    in    Dist.    No.    9. 

'Togus,  Me. — A.  L.  Smith,  Treas.  Eastern  Branch, 
National  Home,  D.  V.  S.,  at  Togus,  writes  that  the 
contract  for  furnishing  materials,  labor,  etc.,  foi*  the 
imi»roveinent  <*f  tlic  sewerage  and  drainage  system  at 
Togus    (bids  opened   Sept.    19)    has  been  awarded  to  J.    B. 


'  Ittmt  marhtd  thus  givt  th4  names  of  parties  awarded  contracts. 
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Greer,   of   Pittsburg,   Pa.;   cost   about   $45,000. 
Geo.  W.  Fuller,   170  Bway.,  New  York,  N.  Y. 


Engineer, 


Detroit,  Mich. — Comr.  Haarer,  of  the  Bd.  of  Pub. 
Wks.,  is  reported  to  have,  on  Sept.  19,  rejected  all  bids 
received  for  constructing  Sect.  4  and  5  of  the  Schroeder 
Ave.  sewer  and  Sect*.  6  of  the  Lothrop  Ave.  sewer, 
all  being  considered  too  high.  Jas.  Hanley,  40  Fort  St. 
W.,  submitted  the  lowest  bids  on  all  three  contracts,  at 
$17,761;    $26,293    and    $10,757     respectively. 

St.  Paul,  Minn. — Bids  will  be  received  until  Oct.  21 
by  H.  J.  Spencer,  City  Clk.,  for  furnishing  material  and 
constructing  about  1,500  lin.  ft.  sewer,  together  with 
manholes,   catch-basins,   etc. 

Cloquet,  Minn. — E^ds  will  be  received  until  Oct.  19  by 
Jos.  Loisel.  City  Clk.,  for  constructing  a  sanitary  sewer 
in  Arch  St.  and  Ave.  C. 

Black  River  Falls,  Minn. — It  is  stated  that  bids  wil4  be 
received  until  Oct.  8  at  the  office  of  the  City  Clk.  for 
furnishing  material  and  constructing  a  sewer  in  Main  St. 

Stillwater,  Minn. — Pillsbury  &  Claussen,  of  St.  Paul, 
are  reported  to  have  completed  plans  ana  specifications 
for  waterworks  and  sewer  system  for  the  new  prisin  al 
Stillwater, 

Cannons   Falls,    Minn. — Geo.  E.     Wilson,     City     Clk., 

writes   that  the   proposed   sewer  on   4th   and   Colville   Sts. 

will  cost  about  $1,700,   but   will  not  be   constructed   until 
1908. 

*Mohett,  Mo.- — J.  J.  Dunnigan,  of  Shenandoah,  la.,  has 
secured  the  contract  for  constructing  a  sanitary  sewer 
system  (bids  opened  Sept.  24),  at  the  following  bid 
(Engineers,  Burns  &  McDonnell,  Kansas  City,  Mo.): 
Excav.  under  8  ft.,  90  cts.  per  cu  yd.;  excav.  8  to   12  ft. 


THE    ENGINEERING    RECORD. 


Flushing,  L.  I.,  N.  Y. — The  following  are  the  bids 
opened  on  Sent.  23  by  C.  B.  J.  Snyder,  Supt.  School 
Hidgs.,  New  York  City,  for  general  construction,  etc., 
of  a  sewage  disposal  plant  for  the  buildings  of  the  Par- 
ental School,  on  road  bet.  Flushing  and  Jamaica,  Boro 
oi  Queens:  Jas.  Mac.Xrthur.  $36,000;  McHarg-Bartor; 
Co.,  $36,900;  New  York  Sewage  Disposal  Co.,  $30,111; 
Henry  J.  Mullen,  $31,000,   and   Peace  Bros.,   $34,175. 

Brooklyn,  N.  Y. — Bids  were  opened  on  Sept.  25  by 
Bird  S.  Coler,  Boro.  Pres.,  for  furnishing  material  and 
C(jnstructing  relief  sewers  in  Dekalb  Ave.  from  Ray- 
mond St.  to  South  Portland  Ave.,  etc.  (Relief  sewers, 
div.  2,  sect.  3,  Gold  St.  system).  The  bids  were  sub- 
mitted on  the  percentage  basis  as  follows:  Pleck-Litch- 
field  Constr.  Co..  345  5th  Ave.,  105.53  per  cent;  Rodgers 
&  Ilaggerty,  1929  Amsterdam  Ave.,  109.68  per  cent; 
Borough  Constr.  Co.,  Brooklyn,  140.78  per  cent.  This 
work  consists  of  2,490  lin.  ft.  138-in.  circular  sewer, 
400  lin.  ft.  24-in.  pipe  sewer,  350  lin.  ft.  i8-in.  pipe 
sewer,  570  lin.  ft.  15-in.  pipe  sewer,  2,440  lin.  12-in. 
pipe  sewer,  40  lin.  ft.  24-in.  temporary  pipe  drain, 
2,490  lin.  ft.  12-in.  pipe  subdrain,  2  manholes.  Class 
"A,"  1  manhole,  specia!  Class  "A,"  i  manhole.  Class 
"C,'*34  manholes  on  pipe  sewer,  18  sewer  basins,  re- 
conected,  500  M.  ft.  sheeting  and  bracing,  100  M.  ft. 
foundation  planking,  500  cu.  yds.  Class  "B"  concrete, 
and   the    total   cost    is   estimated   at    $203,132. 

Bids  were  opened  on  Sept.  25  at  the  office  of  Bird 
S.  Coler,  Boro.  Pres.,  for  furnishing  material  and  con- 
structing relief  sewers  in  Johnson  St.  from  Hudson 
Ave.  to  Raymond  St..  etc.  (r^ief  sewers^  div.  No,  2, 
sect.  No.  2.  Gold  St.  system).  These  bids  were  also 
submitted  on  a  per  cent.ige  basis  as  follows  Hammond 
&  Sloane,  Inc.,  60  Wall  St.,  N.  Y.  City,  114.4  per  cent; 
Fleck,  Litchfield  Constr.  Co.,;  345  5th  Ave.,  N.  Y.  City, 
82.8    per    cent;    John    J.     Creem,    Brooklyn,     119.99    per 


New  York,  N.  Y. — The  following  are  the  bids  opened  on  Oct.  I  by  Louis  F.  Haffen,  Pres.  Bronx  Boro.,  for  com- 
pleting construction  of  storm  relief  tunnel  sewer  from  the  Webster  Ave.  sewer  near  Wendover  Ave.,  in  the  Mill  Brook 
water  shed   (Sewerage  Dist.  No.  33),  tothe  Harlem   River,  about  231  ft.  north   of    High    Bridge,   24th    Ward,   Boro.    of 

Bronx:   (a)  Williams  Eng.  &  Contr.  Co.,    21    Park   Row;   (b)  John  J.  Hart  Co.,    173th     St.     and     Bway.;     (c)      Phoenix 
Constr.  &  Stipply  Co.,  41   Park  Row;    (d)    Wakefield  (ionstr.    Co.,  Williamsbrid ge. 

a  b  e  d 

25,000  cu.   yds.    excav.,  all   kinds $5-75  $6.25  $12.00  $10.00 

5,170  cu.   yd^  Class   A  concrete 9.00  9.25  13.25          .  15.00 

270  cu.    yds.  Class  B  concrete 7.00  11.00  1.1.25  8.00 

25  cu.  yds.    Class  C  concrete 20.00  20.00  i6-50  20.00 

13,670  cu.  yds.  Class  D  concrete 10.00  12.00  11.50  17.00 

50  lbs.    ^-in.    steel  bars .07  .04  .02?^  .04 

110  lbs.    ^-in.    steel   bars .07  .04  .02j4  .04 

13.500  lbs.    ^-in.   steel  bars '    .07  .04  .02j/$  .04 

33,200  lbs.   H-in.  steel  bars .06  .04  .02^  .04 

6,310  lbs.   ^-in.  steel   bars .06  .03?/$  .0254  .04 

1,910  lbs.  %-in.  steel  bars .06  .03J4  .02^  .04 

222,500  lbs.   i-in.  steel  bars .05  .03V2  .025/^  .04 

100  lbs.    iH-in-  steel  bars '. .05  .03!^  .02^^  .04 

54,700  lbs.  I  "4 -in.  steel  bars .05  03^  .02!^  .04 

2,715  lbs.    i^-in.   steel   bars .04              "  .0354  .02^  .04 

97,925  lbs.   1  V2-in.   steel  bars .04  ■oiVi  .oz'/i  .04 

Shaft    No.     1    and    appurtenances,    except,    extav. 

and  timber 4,000.00  1,570.00  2,500.00               10,000.00 

Shaft  No.  2  and  appurtenances,  except  24-in.  pipe 

and   concrete  excav.    timber 7,000.00  4,100.00  3,000.00  2,000.00 

Shaft  House  No.  i  and  appurtenances,  complete..  2,500.00  1,400.00  1,750.00  1,000.00 

Shaft  House  No.  2  and  appurtenances,  complete..  2,500.00  1,400.00  1,750.00  1,000.00 

190  net  tons  structural  steel 90.00  125.00  75-00  75-oo 

4,000  lbs.   wrought   iron .07  .05  .03           ,  .02 

22,000  lbs.     cast     iron,     including    new     manhole    heads, 

covers,  etc. .04  .06  .04  .02 

8,050  sq.  ft.   galvanized  wire  netting q7  q^  ^e  -^ 

990  sq.   yds.    waterproofing. ...... .        ^loo  'j]^^  j'g^  ,;„„ 

4  gates    and    appurtenances    in    Webster    Ave.    gate     - 

chamber 300.00  300.00  400.00  50.00 

13.500  lbs.  24-in    cast  iron  pipe..                 .03 j^  .03  .03  .02 

500  cu.  yds.  broken  stone  for  foundation 190  225  200  200 

400  cu.  vds.  dry  rubble  masonry 4,00  siio  2!oo  -lioo 

675  cu.  yds.  rubble  masonry  in  mortar 7.00  650  600  500 

3  cu.   yds.  granite  masonry 31.00  100.00  soioo  2i.'oo 

1,500  lin.  ft.   3-in.  drain  pipe .2,  30  .15  10 

2,000  lin.    ft.    12-in.   drain   pipe,  including   broken    stone 

cradle  in  rock   ,.00  .50  ,.00  i.oo 

11,000  hn.    ft    .piles,   below  -cut-off,    including   w.    1.    and 

steel,  etc.,  as  required .50  .60  -lo  to 

260  M  ft.  timber  for  found.,  etc 70.00  80.00  50.00  3o!oo 

4,500  cu.  yds.  embkt.,  including  riprap,  etc i.oo  1.50  i  00  1  00 

40  Im.  ft.  brick  sewer,  6  ft.    1  J4   in.  x  6  ft.   6  in 20.00  22.00  2500  lo'oo 

40    in.  ft.  brick  sewer.  3  ft..        ,0.00  17.00  20.00          <  loioo 

40  hn.  ft.   brick  sewer    2  ft.  6  in 7.00  11.00  15.00  10.00 

2  brick  manholes,  to  be  rebuilt 75.00  50.00  50.00  75.00 

Totals    $428,751                $468,960                $600,487                $637,301 


deep,  $1.  excav.  12  to  16  ft.,  $1.15;  8-in.  pipe,  24  cts. 
per  lin.  ft.;  10-in.  pipe,  30  cts.;  12-in  pipe,  42  cts.;  15- 
in  pipe,  62  cts.;  6  to  8  in.  y's,  75  cts.;  6  to  10  in.  y's, 
$1;  6  to  12  in.  y's,  $1.50;  manholes,  ea.,  $.10;  flushtanks, 
ea.,  $65;  lamp  holes,  ea.,  $10;  rock  excav.,  $3  per  cu  yd.; 
lumber,  per  M  ft.,  $30;  public  sewer  and  septic  tank, 
$6,437;  total  cost.  $t;  1,998.  Totals  of  other  bids:  E.  J. 
Overly  &  Co.,  Joplin,  $61,718;  Mcllroy  &  Reese,  Fayette- 
rille.  Ark.,  $52,490,  and  Wm.  F.  Hall,  Clinton,  $52,575. 

Overbrook,  N.  J. — Bids  will  be  received  until  Oct.  10  at 
the  office  of  G.  F.  Drum,  Co.  Engr.,  Court  House,  New- 
ark, for  furnishing  and  delivering  f.  o.  b.  cars  at  Over- 
brook,  on  the  Caldwell  branch  of  the  Erie  R.  R.,  8,000 
ft.  tile  drainage  pipe  of  various  sizes. 

Oneida,  N.  Y. — Bids  will  be  received,  it  is  stated,  until 
Oct.  15  by  the  Bd.  Pub.  Wks.  for  constructing  a  sewer  in 
Williams,   Elm  and  Lake   Sts. 

'Dunkirk,  N.  Y. — The  Council  is  reported  to  have 
awarded  contract  for  a  sanitary  sewer  on  Central  Ave. 
from  city  line  to  the  Nickel  Plate  tracks,  to  Lawrence 
Schultz,  of  Fredonia,   for  $11,641. 

Rochester,  N.  Y. — The  lowest  bids  recently  received 
by  the  Bd.  of  Contract  and  Supply  for  the  new  sewer 
system  for  the  21st  ward  are  reported  to  have  been  sub- 
mitted as  follows:  Sewer  work,  H.  N.  Cowles,  $85,430; 
for  the  plumbing  station  connected  with  the  system, 
Houston  Barnard,  $6,332.  and  for  steel  riveted  pipe, 
through  which  sewage  will  be  pumped,  Frank  R.  Stock- 
ley,  at  $3,543;  aggregate  of  the  three  low  bids  for  the 
entire  work  is  $97,305. 

'Long  Island  City,  L.  I..  N,  K— Contracts  for  con- 
structing pipe  sewers  in  portions  of  Wilbur  Ave.  (bids 
for  which  were  received  Sept.  30  by  Jos.  Bermcl,  Boro. 
Pres.)  have  been  awarded,  according  to  reports,  to  IT.  J. 
Mullen,  at  $7,978  and  for  constructing  reinforced  con- 
crete and  pipe  sewers  in  portions  of  Metropolitan  Ave. 
to  Jos.  A.  Boyce,  at  $29,434. 


cent;  Borough  Constr.  Co.,  Brooklyn,  100.7  per  cent; 
Jas.  Kelly,  Brooklyn,  126  per  cent;  Rodgers  &  Ilaggerty, 
1029  Amsterdam  Ave.,  N.  Y.  City,  107.57  per  cent. 
This  sewer  will  comprise  2,285  lin.  ft.  144-in.  circular 
sewer,  17  lin.  ft.  4B-in.  egg-shaned  sewer,  17  lin.  ft.  15- 
in.  pjiie  sewer,  90  lin  ft.  12-in.  pipe  sewer,  2,285  lin  ft.  12- 
in  pipe  sub-drain,  5  manholes,  22  sewer  basins,  recon- 
nected, 400  M.  ft.  sheeting  and  bracing,  75  M.  ft.  founda- 
tion plank,  and  400  cu.  yd.  class  "B"  concrete;  total 
estimated  cost,  $152,905. 

Nezv  Brighton.  S.  I.,  N.  K.— Bids  will  be  received  by 
Geo.  Cromwell,  Boro.  Pres.,  until  Oct.  8.  for  furnishing 
material  and  constructing  a  temporary  combined  sewer 
and  appurtenances  in  Richmond  Terrace,,  Sewer  Dist. 
No.  19A,  3d  Ward.  Engineer's  estimate:  2,782  lin.  ft. 
reinforced  concrete  sewer;  5,157  lin.  ft.  10.  12,  15,  18 
and  20-in.  interior  diam.  salt-glazed  vitr.  pipe  sewer,  etc. 
Springfield,  O.— City  Engr.  W.  H.  Sieverling  is  re- 
ported to  have  completed  plans  for  the  N.  Limestone  St 
sewer,  which  he  estimates  at  $6,914,  and  the  W.  Main  Sf. 
•  sewer,  estimated  at  $22,227. 

Ironton.  O.— Geo.  H.  Davis,  Clk.  Bd.  of  Pub.  Service, 
writes  that  the  citizens  on  Sept.  25  voted  to  issue  $45,000 
bonds  for  sewers. 

Akron,  O. — Bids  will  be  received  until  Oct.  8  by  the 
F.d.  Pub.  Service  for  constructing  a  surface  water  sewer 
in  portions  of  High  and  Long  Sts. 

Chagrin  Falls,  O.— Bids  will  be  received  by  H.  D. 
Bishop,  Village  Clk.,  until  Oct.  14,  for  the  construction 
of  sewage  at  filter  beds,  was  submitted  by  the  Pacific 
tiraaed  cost  $60,000.  Engineer.s,  the  Walter  P  Rice 
Eng.     Co.,    of    Cleveland. 

Girard,  O. — The  only  hid  received  and  opened  on 
Sept.  23  for  an  automatic  apparatus  for  handlinc  flow 
of  sewage  at  filter  beds,  was  submitted  by  the  Pacific 
Mush  Tank  Co.,  of  Chicago,  III.,  for  $1,200,  The 
only  bid  opened  same  time  for  5.570  lin.  ft  18-in. 
sewer    was    submitted   by    S.    N.    De    Groodt,    of    Youngs- 
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town,    for  $21,906.      Engineer,   Wm.   Wilson,  of    Youngs- 
town. 

Oberlin,  O. — Bids  are  wanted,  it  is  stated,  until  Oct. 
12,  for  $10,000  bonds  for  constructing  -sewer  beds.  C. 
II.    Snyder,    City    Clk. 

Greenwich,  O. — Bids  are  wanted,  it  is  stated,  until  Oct. 
14,  for  $8,000  sewer  and  $4,700  paving  bonds.  J.  F. 
White,    Village    Clk. 

Pawhuska,  Okia — See  "Water." 

McKeesport,  Pa. — Bids  will  be  received,  it  is  stated  un- 
til Oct.  10  by  C.  E.  Soles,  City  Compt.,  for  constructing 
a  15-in.  terracotta  sewer  in  Sheridan  St.  and  Cavin  Alley. 

Kingston  iWilkesbarre).  Pa. — The  Borough  Council  15 
rcoprted  to  have  decided  to  construct  sewers  on  Elm, 
Ridge,  Pringle  and  Walnut  Sts. 

Chambersburg,  Pa. — The  Boro.  Council  is  reported  to 
have  voted  to  esatblish  a  complete  sewer  system,  with 
storm  sewers  and  underdrains  for  surface  water.  "The 
system  will  extend  over  20  miles  of  streets,  draining  i,jo8 
acres,  and  will  cost  $150,000. 

'Mont  Alto,  Po.— State  Health  Comr.  Dixon,  at  Harris- 
burg,  IS  reported  to  have  awarded  contract  for  system  of 
sewers  to  be  constructed  at  the  Pennsylvania  South 
Mountain  Sanitorium,  near  Mont  Alto,  to  C.  F  Hessm- 
berger,  of  Harrisburg,  for  $11,006. 

Harrisburg,,  Pa.— Plans   will   probably  be   prepared   this 
winter    for    improvements    to    sewer    system    and 
disposal    plant.      M.    B.    Cowden,    City    Engr 


sewage 


Newport,  Tcnn.— See  "Power  Plants.  Gas  and  Elec- 
tricity. 

Sherman,  Tex.— The  City  Council  is  reported  to  have 
decided  to  extend  the  sewer  system  to  Austin  College  and 
out  on  Lamar  .St. 

Spokane,  Wash. — The  lowest  bid  opened  on  Sept.  19 
by  the  Bd.  of  Pub.  Wks.  for  a  sewer  in  alley  bet. 
Northern  Pacific  line  and  2d  Ave.  was  submitted  by 
John  Fife,  for  $8,944.  Jas.  C.  Broad,  106  Post  St.  sub- 
mitted lowest  bid  for  sewer  in  McClelland  St.  and  8th 
Ave.,    for    $9,365. 

BRIDGES. 

Notes  Arranged   Alphabetically    by  Stales. 

Atlanta,  Ca. — The  steel  bridge  over  the  railroad  tracks 
at  Jones  Ave.   is   reported   wrecked. 

Hailey,  Idaho. — Bids  will  be  received  until  Oct.  24  by 
the  Bd.  Co.  Comrs.  (W.  F.  Home,  Clk.)  for  construct- 
ing 3  bridges  as  follows:  One  across  Big  Lost  River; 
one  across  Spring  Hollow,  near  American  Falls,  and 
one  across  James  Creek,  in  James  Lane  on  Lost  River. 

Lafayette  Ind. — The  County  Council  is  stated  to  have 
appropriated  $48,000  toward  the  construction  of  a  bridge 
over   Wabash   River  near   Granville. 

Martinsville .  Ind. — It  is  reported  that  bids  will  be  re- 
ceived until  Oct.  8  by  the  Co.  Comrs.  for  repairing 
bridge  1  mile  north  of  Morgantown  over  Indian  Creek; 
constructing  20-ft.  concrete  arch  in  Harrison  Township 
and  a  35-ft.  concrete  arch  i  mile  north  of  Brooklyn.  E. 
rhornburgh,   Co.   Aud. 

Richmond,  Ind.~Jt  is  reported  that  bids  will  be  re- 
ceived until  Oct.  9  by  the  Co.  Comrs.  for  constructing 
approaches    to   several   county   bridges. 

'Springfiedl,  Mass.—  Chas.  M.  Slocum,  CSty  Engr., 
writes  that  the  contract  for  constructing  concrete  steel 
bridge  over  Mill  River  at  Pecousic  Ave.  (bids  opened 
hept.  17)  has  been  awarded  to  Culgin-Pace  Contr.  Co 
1763  Carter  Ave.,  New  York,  N.  Y.,  for  $9,600.  Other 
hid.s  received  for  this  work  were:  Berlin  Constr.  Co., 
Berlin,  Conn.,  $8,215;  D.  W.  Mellen  Co.,  Springfield, 
$10,589;  Hancom  Constr.  Co.,  Boston,  $13,900,  and  Fred 
1.   Ley  Co.,  Inc.,  Springfield,  $13,30*; 

Menominee.  Mich.— The  City  Council  is  reported  to 
have  passed  a  bill  providing)  for  the  appropriation  of 
$9,000  for  a  steel  bridge  to  be  constructed  at  the  Paper 
.M1II.S.  . 

New  York,  N.  K— The  Bd.  of  Estimate  and  Apportion- 
ment on  Sept.  27  approved  the  plans  for  the  foundations 
ot  the  viaduct  approach  to  the  Blackwells  Island  Bridge 
over  the  Pennsylvania,  New  York  and  Long  Island  R  R 
Co.  s  tracks  at  the  entrance  to  Sunnyside  yard.  Long 
island  City. 

'Long  Island  City,  L.  I.,  N.  y.— The  contract  for  con- 
structing steel  and  masonry  approach  in  Boro.  of  Queens 
for  Blackwell  s  Island  Bridge  over  East  River  (bids 
o;-cred  Sent.  5  by  J.  H.  Stevenson,  Comr.  of  Bridges,  N. 
>  .  City)  has  been  awarded  to  the  Maryand  Steel  Co.,  71 
Bway.,    N.    Y.    City.,    for    $758,600. 

Hamilton,  O.— It  is  reported  that  bids  will  be  received 
until  Oct.  22  by  the  Co.  Comrs.  at  Hamilton,  for  fur- 
nishing material  and  making  channel  cut,  pipe  culvert,  and 
bulk  heads  and  new  concrete  substructure  and  superstruc- 
hire  of  bridge  on  the  Cincinnati  &  Dayton  Pike  at  the 
Compton    Farm   in    Lemon  Township.      (Christ.    Pabst,    Co. 

K.incinnati.   O.—Bids   will  be  received   until   Oct.   22  by 
\i^.     'i'^'"^'j*-''^  ^"<''    ^'"'   *257,ooo   bonds,  the  pro- 
«.1^,A  IS     riK^^?  A°   P"^,?''f^«   =>   site   necessary   and   con- 
struct the  Gilbert  Ave.  Viaduct. 

'Neopolis.  p.— The  Toledo-Massillon  Bridge  Co.  of  To- 
1,  i'  K^-5  "''i'  '°,''='Y:?  ''™"  awarded  a  contract  to  buidi  a 
steel  bridge,  for  the  Toledo,  Wabash  &  St.  Louis  Ry  Co 
at  the  crossing  of  Blue  Creek,  near  Neopolis. 

•T.-ffin,  O.— R.  R.  Bour,  Co.  Aud.,  writes  that  the  con- 
20T  hafh''^''''"'  "^IT^  ^\  '^"''K'^  (•''''»  opined  Sep". 
Frlm'ont, '^$7:19^     ''   "    ^'"^    '""'""    ^°"^*^-    ""-    "' 

repoted'7o"ntemWtM.^  """'"^  °'  '"'•'"'°  "■■'"«*  """"^  '' 

hvTh'i'''n*^'"'r'  •^''--I'ids  will  be  received  until  Oct.  8 
by  the  Bd.  Comrs.,  Pub.  Grounds  and  Bldgs.  (Saml  B 
Rambo,  Supt.).  Harrisburg.  for  rebuilding  the  subs  ru": 
hire  and  superstructure  of  the  bridge  across  NescoW- 
Creek,    Sugar    Loaf   Township,    Luzerne    Co.         '"^^"I'P- 

Richmond,   Tex.— See  "Public    Buildings." 
Raymond,    Wash.~~\t   is   stated  that   bids   are   being  re- 
ceived   for    constructing    2    railway    bridges    in    Rayniond 
Twlul  ""k?"""'  ^r^  ^"d  a  second  ovir  the  norfh  fork 
of  Willapa  River,  at  a  probable  cost  of  Sao.oon 


'Items  marked  thus  give  the  names  of  .parties  awarded  contracts. 


Wm(k*.  ITwfc.— It  it  tialai  Ikkt  bid*  wiU  be  reccircd 
oaia  Oct.  •  Inr  tbe  Co.  Coan.  mt  Chchali*  for  cooMnw- 
tion  of  •  WMce  orcr  the  Okqiu  Creek,  about  3  miles 
of  Wialock.  Btidfe  it  to  hsTC  80-ft.  tpui,  u-ft. 
lamtmt  m  tbe  dear,  to  b*  bailt  ea  tbe  nindple  of  the 
Hcm%  II— >  witb  4  pancb  of  m  ft.  J.  E.  Stearns,  Co. 
And. 


H'tk. — Bids  «in  be  received  until  Oct.  15 
b*  the  Stale  Hi«hwa;  Bd.  (Jos.  U.  Snow.  Secv.).  Olym- 
psa.  far  <aaMfvctiii«  a  180-ft.  span  steel  bridge  across 
tbe  Wait>M*ri  Rirer,  in  Skamania  Co..  on  State  Road 
Nok  •.  Bowuman  ft  McClojr,  Contalting  Engrs.,  649 
New  York  Bk..  Seattle. 

'tUrime.  H'w.— Tbe  Bd.  q,l  Pi^  Wka.  is  stated  to 
bsTC  asrar.ea  on  Sept.  ao  totitistts  for  constructine  tlie 
LafsTCttc  Arc.  Bridfe  to  Peter  Ganowar.  1700  W.  6th 
St..  lor  aubslriwture  at  $8,17$,  and  tbe  Milwaukee  Bridge 
Co..  1400  )4^  St.,  Milwaukee,  {or  superstrtKture.  at 
(S.«o«- 

F»Ht  ffmr.  Ifaa.— It  is  slated  that  bids  will  be  reccircd 
kr  D.  F.  Wuaoo.  Secy.-Trcaa..  until  Oct.  lo  for  a  Howe 
mass  bsiJi  with  two  So-ft.  spans  across  the  Mossy  Riser, 
also  for  a  Hosre  trass  bridies  with  60-ft.  spans  serosa  the 
Foek  RiTcr.    Tbe  bridces  may  be  cither  of  wood  or  steel. 

PAVING  AND  ROAD  MAKING. 

ATMei  Arramtti   AlfhabttieaUy   by   States. 

Srimm.  AU. — V.  B.  Atkins,  Major,  writes  that  the  pro- 
posed pavinc  bids  for  srhich  will  be  received  in  Oct., 
win  coal  about  $100,000.  Asphalt,  brick  or  bitulithic  will 
be  used.     Julian  Smith.  Oty  Xngr. 

Ft.  Lotum  H.  Roots,  Ark. — Bids  srfll  be  received  by 
tbe  CoMilfuHini  Q.  M.,  U.  S.  .K.,  until  Oct.  ji,  for  cao- 
su  intiaa  <  1 H iision  to  sadevalks  at  this  post,  as  adrertiaed 
in  Tbi  TBihiniint   Record. 

Los  .ImgeUs.  Col. — Tbe  construction  of  a  is-milc  boule- 
vard frooi  the  Citjr  Hall  to  the  ligfathouse  on  Point  Kirmin, 
near  San  Pedro,  is  reported  contemplated  by  tbe  County 
Hiitbway  Comn.  .According  to  reports,  right  of  way  for 
tbe  entire  distance  has  been  seoirc<L 

.llomteda,    Caf.— Sec    "^bwer    Plants,    Gas    and    Elec- 


Smu  Frameisco,  Col. — ^Tbc  Supervisors  Finance  Com. 
is  stated  to  have  recommended  expending  $142,000  for 
paving  Harrison  4tb.  and  Howard  Sts.,  and  San  Bruno 
and  Railroad  Aves. 

Tbe  Bd.  of  SupeisisoTS  is  stated  to  ba^e  authorized 
the  foUowniM  appropriatiotu:  $50,000  for  repairing  as- 
phalt aad  nmonnoas  pavements  and  $25,000  for  re- 
patiiw  Ftnaarc  St. 

OmJklmmi,  Col. — The  Cxtj  Cooncil  is  stated  to  have 
adoytwl  rcaolntiofia  providing  for  the  folK>wing  im- 
pinll  mt  III!  Grading,  curbing  and  macadamising  f>or- 
tions  of  ArKngtoa  Ave,  4pth,  ilerzog  and  Willow  Sts., 
and  sidewalks  on   North    St. 

Ft.  CoKms,  Cob.— Bids  will  be  received,  it  is  stated, 
until  Oct.  14  bjr  T,  W.  Jaycox,  Sute  Engr.,  Denver,  for 
the  repair  and  improvement  of  3^  miles  wagon  road  be- 
tween Ft.  CoUint  and  Loveland. 

Creole.  Colo. — Bids  will  be  received,  it  is  stated,  until 
Oct.  14  by  T.  W.  Jajrcox,  State  Engr.,  Denver,  for  the 
umslimlinii  and  repairs  of  a  flume  and  wagon  road  on 
WIBcnr  Cicefc  at  Creede. 

Britol,  Conn. — Tbe  Bd.  of  Selectmen  is  stated  to 
have  opcaed  bids  Sept.  18  as  follows  for  constructing  the 
stale  Udkway  in  Bristol:  Olin  T.  Benedict.  Pittsfield. 
Maaa.,  $7,23^*  Frank  R.  .\rrigona,  Durham.  $7,431: 
Town  of  Britol,  $7,350;  Roger  Kennedy,  Mfddletown, 
$7.j4o:  Frank  J.  Emmett,  Bristol,  $7.^7.  and  the  Pier- 
son   Eagiaccrinc  ft  Constr.   Co.   of    Bristol,    $6,850. 

'lytUmrtou,  D.  C— Tbe  contract  for  laying  cement 
lidrnslki  m  Dia't.  Columbia  (bids  opened  Sept.  21)  has 
been  awarded  to  Colbum  Bros.,  Colorado  BIdg.,  Wash- 
tf^too.  for  $74 Am.     C.   B.  Hunt   is   Engr.  of  Highways. 

St.  Aagmslimt.  Flo. — Tbe  City  Council  is  stated  to  have 
p^i^  the  ordinance  providing  for  the  |«aving  with  brick 
San  Marco  Ave.     According  to  reports,  bids  will  soon  be 


Dnblim,  Ga. — See  "Power  Planta,  Gas  and  Electricity." 

Nomfo,  /</«*«.— Bids  will  be  received  until  Oct.  19  by 
Cfaade  Uuval,  City  Clfc.,  for  furnishing  material  and  lad- 
ing hiwIit^T  aaveaents  on  partions  of  several  street  in 
Dwt.  Ho.  C  SaMnt  Front,  First.  D,  E,  F  and  other 
sIreetiL 

Uwiiton.  liako.—Sts  "Water." 

lacksamvOU  lU—V/e  are  informed  that  bids  will  be 
received  on  Oct.  14  for  3«-t*<  «<1.  yds.  brick  paving,  and 
24.160    ft.    cooibiacd    curb   and    gutter. 

CUeato,  /».— Bids  will  be  received  until  Oct.  10  by 
Job*  J.  Haaberg,  Comr.  Pub,  Wka.,  for  furnishing  ma- 
Irrial    aad  paving   with   brick  a  portion    of    W.    Ravens- 

Bida  win  be  received  unUI  Oct.  14  by  the  Bd.  Local 
lasprov.  (H.  S.  Dietrich,  Pres.)  for  constructing  c«nenf 
•idcwalu  on  portions  of  numerous  streets. 

•yMtnmes,  Ind.—J.  T.  Scott,  Co.  Aud.,  writes  Oat 
the  contract  for  conatradinc  io,3«i  ft-  «"vel  road  (bids 
vwnol  Sept.  al)  has  bc«a  awarded  to  Bole  ft  O'Donnell. 
of  ViBceanea.  for  taa,430. 

*Dfs  Moines.  /«.— Tbe  J.  W.  Tomer  Imi>rovement 
Co.  of  Dea  Moines,  is  stated  to  have  secured  the  con- 
tract for  paving  with  brick  Park  l.ane  at  $2.19  per  s<|.  yd. 

'ArtemHme.  Kan.— The  Kansas  Bitulithic  Co.  is  suted 
10  have  aecnred  tbe  contract  for  paving  2  miles  of  streets 
ia  AigsBliiii    for  $50^00.60. 

Canmglaa.  Ky.— Tbe  Bd.  of  Aldermen  ia  sUted  to  have 

aacd  flse  ordinance  providing  for  tbe  paving  with  bnck 

partiaa  of  PSto  St. 

BatHmare.  Md. — Bida  win  be  received  until  Oct.  9  bv 


the  Bd.  Awards  (J.  Eirrr  Mahopl.  Prea.)  for  ^- 
iac  carfeiM  and  paving  with  macadam,  portions  of  xale 
kS  Walni  Aves. 

Denton^  tH.—fM*  will  be  received  until  Oct.  15  by 
the  Bd.  to.  Comrs.  (Isaac  L.  Dtikea,  Ok.)  for  (rading 
and  ■iiailamiilnir  about  iK  mites  of  tbe  Bloomery  Rd. 

Stertimt.  Mass.—Tha  foOowing  are  the  bida  opened  Sept. 
14  by  Maaa.  Highway  Coaui.  at  Boston,  for  constructing 
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a  section  of  Sute  highway  in  Sterling:  R.  F.  Hudson. 
Melrose,  $5,297;  M.  L.  Camarcoj  $4,;S5:  Ch»»ii,  "■■ 
Home,  $4,562.  and  Worcester  Broken  btone  Co.,  Wor- 
cester. $4,362. 

B<>.tloN.  Jtfo«.  Kids  will  he  received  until  Oct.  8 
by  the  Sute  IliKliuay  t"i>mn.  (W.  E.  McClintock. 
tllran.),  Boston,  for  constructing  a  section  of  State 
highway,  about  21.000  ft.  long  in  the  town  of  Belcher- 
town;  also  2,800  ft.   in  the  city  of  (Gloucester. 

Port  Huron,  ,Wir*.-  The  Bd.  of  Estimates  is  stated  to 
have  vottJ  to  exnend  $4.Soo  for  constructing  sidewalks 
throughout   Port   Huron. 

Iron  River.  Wird.— Surveys  are  staled  to  have  been 
completed  and  according  to  reiiorts  work  will  soon  be 
started  on  the  construction  of  a  highway  connecting 
Crystal  Falls  and  Iron  River,  a  distance  of  15  miles, 
at  a  cost  of  about  $80,000.  .\  rock  crusher,  steam  road 
roller  and  other  necessary  machinery  has  been  pur- 
chased. 

Utnominee,  if ic».— The  City  Council  is  stated  to  have 
passed  a  bill  providing  for  an  appropriation  of  $3.7»3  t'"' 
paving  with  macadam  a  portion  of  State  St. 

St.  Pant.  Ifiaa.— Keough  Bros,  are  reported  to  have 
submitted  the  lowest  bid  for  grading  a  portion  of  Valley 
St.,  at  $4,500. 

Kansas  City.  Mo. — Bids,  will  be  received  until  Oct.  10 
bv  the  Bd.  l*ub.  Wks.  for  paving  with  asphalt,  portions 
of  6  streets:  also  artificial  stone  sidewalks  on  portions  of 
9  streets.     E.  A.  Harper.  City  Engr. 

St.   Louis.   Afo.— The   City    Council   is  repdrted  to   have 

Sassed  a   bill   authorizing  the  paving  with   brick   the  Ola 
lanchester   Road   from   Kings   Highway  to  January  Ave. 

Trenton,  N.  J. — Plans  and  specifications  for  the  mac- 
adamizing of  Brunswick  Pike  from  Oarksville  to  the 
Middlesex  County  line  are  reported  to  have  been  pre- 
pared by  Frank  J.  Enpele.  County  Engr. 

The  Street  Com.  of  City  ("ouncil  is  stated  to  have  re- 
!-<tcd  aU  bids  oiiened  Sejit.  17  for  paving  portions  of  S. 
ainton  Ave.,  Factory  and  S.  Stockton  Sts.,  being  above 
eitimated  cost.  .According  to  reports,  new  bids  will  be 
received. 

Somenille,  S.  J.—}.  B.  Farley.  Asst.  Secy.  Bd.  of 
Comrs.,  writes  that  it  is  proposed  10  iiave  Main  St.  with 
vitr.  brick.  50  ft.  wide  and  H  mile  long  at  a  cost  of 
$15,000.  Bids  will  not  be  called  for  until  after  Jan.  1. 
Engineer,   Joshua    Doughty.    Jr..   of    Somerville. 

Brooklyn,  N.  Y. — Bids  will  he  received  by  Bird  S. 
Coler,  Boro.  Pres..  until  Oct.  16  for  regulating  and  re- 
paving  with  asphalt  and  granite  block  on  a  portion  of 
Atlantic  Ave.:  with  asphalt  on  portions  of  Central  PI.. 
Olive  PI.,  St.  Andrews  PI.  and  Washington  Ave.,  and 
with  asphalt  biock  on  a  portion  of  48th  St.;  also  con- 
structing cement  sidewalks  on  various  streets  in  the 
Boro.  Engineer's  estimate,  9.600  sq.  yd.  asphalt,  1.540 
S(|.  yd.  granite  block.  2.400  sq.  yd.  asphalt  block,  58.930 
aq.  ft.  cement  sidewalks,  8,175  lin.  ft.  new  curb,  1.520 
cu.  yd.  concrete,  etc. 

'.Albany,  N.  F.— -The  Bd.  of  Contract  and  Supply  is 
stated  to  have  awarded  the  contract  for  improving  a  por- 
tion of  Bradford  St.  to  Muldcrry  Bros.,  115  ist  St..  at 
$8,449. 

"Hastings  Paving  Co.  is  reported  to  have  secured  the 
contract  (or  furnishing  asphalt  blocks  for  repair  of  S. 
Pearl  St..  at  $69  per  M. 

'Long  Island  City,  L.  I.,  N.  Y. — Contracts  have  been 
awarded,  according  to  reports,  by  Jos.  Bermel.  Boro. 
Pres..  for  paving  as  follows  (bids  for  which  were  re- 
ceived Seiit.  30):  Per  regulating,  grading  and  repairing 
with  macadam  about  12.000  sq.  yd.  on  Greenpoint  Ave. 
from  I.ong  Island  City  to  Town  of  Newtown,  to  Jos.  A. 
I'-'.iyce,  at  $17,940;  for  regulating,  grading  and  laying 
sidewalks  on  portion  of  Jamaica  Ave.,  ist  Ward..  19.740 
sc|.  ft.  new  flagstone,  to  Henry  J.  Mullen,  at  $19,884,  and 
on  Clark  St.,  1st  Ward,  6,150  sq.  ft.  new  flagging,  to 
Dennis  McCarthy,  at  $5,292. 

Buffalo,  N.  Y. — Separate  bids  will  be  received  until  Oct. 
11  by  the  Dept.  Pub.  Wks.  (F.  G.  Ward,  Comr.)  for 
paving  iiortions  of  5  streets. 

iVrtr  York,  .V.  Y. — Rids  were  opened  on  Sept.  26  by 
Ix>uis  F.  HaflFen,  Pres.  Bronx  Boro..  for  regulating,  etc., 
as  follows:  Macombs  Road  from  Featherbed  Lane  to 
Aqueduct  Ave. — The  lowest  bidder  was  F.  Del  F.'also.  at 
the  following  hid:  10.20a  cu.  yd.  earth 'excav..  40  cts.; 
19*750  cu.  vd.  rock  excav.,  $1.60;  8,300  cu.  yd.  fill.,  20 
cts.;    2.780   lin   ft.   new   curb.,   75  cts.;   10,370  sq.    ft.    Hag., 

25  cts.;  2,680  sq,  ft.  bridgcstone.  50  cts..  and  170  cu.  yd. 
dry  rubble  masny..  $1;  total  cost,  $43,527.  Totals  of 
other  bids:  T.  Crimmins  Contr.  Co.,  $45,103;  D.  W, 
.Moran.  $47,508.  G.  I.  Bailey,  $50,330;  P.  J.  Kane, 
$M,s8i.   and  H.   Ixiwdon.  $44,606.10. 

The  following  arc  the  totals  of  lowest  bid  in  each  case 
for  regulating,  etc.,  certain  strees  in  Bronx  Itoro  (bids 
opened  Sept,  26) :  Randall  Ave.  from  Leggett  Ave.  to 
Bronx  Park,  C  J,  puinn.  $26,786;  W.  168th  St.  from 
.^'hak?spearr  .Ave.  to  Boscoliel  .Ave.,  Mcllarg,  Barton  Co.. 
$H.847;  Kossuth  P\.  from  Mosholu  Parkway  lo  I)e  Kalb 
,\vc..  T.  E.  Vermilye,  $5,626;  Pnpham  Ave,  from  W. 
176th  St.  to  Montgomery  Ave.,  I..  C.  Rose.  $7,957;  E. 
170th  St.  from  Aqueduct  Ave.  to  Wythe  PI.,  J.  B.  Mala- 
testa.  $74,076:  F.,  147th  St.  from  So.  Boule.  to  St.  Mary's 
Park.  T.  E.  Vermilye.  $8,596;  Johnson  Ave.  bet.  Kappock 
St.  and  Spuylcn  Duyvil,  P.  J.  Dougherty.  $28,460;  E. 
199th  St.  from  Bainbridge  Ave.  to  Jerome  Ave.,  I*.  Del 
Ba'«o.  $10,354. 

Bids  were  opened  on  Sept.  26  by  Louis  F.  Haffen.  Pres. 
Bronx  Boro.,  for  asphalt  block  pavement  as  follows: 

Cypress  Ave.  from  E.  I38lh  St.  to  E.  i4.id  St. — Hastings 
Pavt.  Co..  lowest  bidder:  6.460  sq.  yd.  asphalt  block 
pavt..  $1.72;  990  cu.  vd.  concrete.  $5;  800  lin.  ft.  new 
curb.,  93  cts.,  and  1,980  lin.  ft.  old  curb.,  33  cts.:  total, 
$17,498  Totals  of  other  bids:  Barber  Asphalt  Paving 
Co..  $18,615;  Continental  Asphalt  Paving  Cki.,  $17,831. 

E.  i8«ih  St.  from  3d  to  Park  Aves. — Lowest  bidder. 
Barben  Asphalt  Pavt.  Co.:  1,400  sq,  yd,  asphalt  blodc 
pavt,,  $1.85;  240  cu,  yd.  concrete,  $5.50;  550  lin.  ft.  new 
curb..  96  cu.;  5,to  lin,  ft  old  curb,.  .14  cts,;  total.  $4,618. 

The  Hastings  Pavt.   Co.  submitted  lowest  bids  on   Sept. 

26  for  paving  with  asphalt  block  on  E.  176th  St.  from 
Park  to  id  Aves.,  at  $6,591;  E.  137th  St.  from  go. 
Boule.  to  Willow  Ave.,  $4,555,  and  Honeywell  Ave,  from 
Tremont  Ave,  to  E,  iSad  St..  at  $17,181. 

•Berihott.  O.—Vf.  A,  Taylor,  Ok.  Bd,  Trus.  of 
Springheld  Township,  writes  that  the  contract  for  con- 
structing alK>ut  5  miles  of  macadam  road  in  Spring- 
field Township  (bids  ot>ened  Sept,  25),  has  lieen  award- 
ed   to    M,    J,    McGinty,    of    Minerva,    for    $25,000, 
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'Barberton,  O.— Paul  &  Henry,  of  Barberton,  are 
stated  to  have  secured  the  contract  for  paving  the  fol- 
lowing  streets:  Lake  Ave.  at  $4,957:  Bolivar  Rd..  $4,872. 
tornell  St.,  $3--,767;  Hunsberger  St.,  $3,126  and  High 
St..   $18,475, 

Greenwich,  O.— See  "Sewerage  and  Sewage  Disposal," 

Akron  0,— Davidson  &  Wildes,  of  Akron  are  stated  to 
have  secured  the  contract  for  paving  with  Metropolitan 
block    portions  of   Franklin   Ave.,    trie   and    Portage    bts., 

'"jJhn*Payne.  City  Engr.,  is  reported  to  have  estimated 
the  cost  of  paving  Mil!  St,  with  brick  at  $21,235.  and 
Medina  block  at  $32,067, 

•Fan  Buren,  O.— The  Trus.  of  Van  Buren  Township 
are  stated  to  have  awarded  the  contract  for  constructing 
the  Kreitzer  Kd.  in  LVrkeley  Height  to  Geo.  Hively,  at 
23)4  cts.  per  cu,  yd.  (or  about  13.350  cu.  yds. 

'ianestille,  O.— The  contract  for  paving  Wayne  Ave. 
is  reported  to  have  been  awarded  to  Adams  Bros.,  ot 
Zanesville,  for  $8,084. 

'Cincinnati,  O.—The  County  Comrs.  are  stated  to  have 
awarded  the  contract  for  improving  Montgomery  Pike  (bids 
opened  Sept.  20)  to  M.  Sullivan  &  Son  for  $107,875. 
Other  bids  received  were  as  follows:  John  Snyder,  $108,- 
I2i;  L.  Drach  Constr.  Co.,  $110,920;  S.  h.  Maxfield. 
$ii2,.;27;  W.  H.  Settle.  $113,470;  M.  H,  Link,  $113,568; 
Jones,  Haniinel  &  Brown,  $115,907.  and  A.  J.  Henkel  & 
Bro.,  $116,130. 

Youngstown,  O. — Bids  will  be  received  until  Oct.  28 
by  Wm.  I.  Davies,  City  Aud.,  for  $26,000  Federal  St. 
widening  bonds.  $15,000  bonds  to  construct  a  city  barn; 
$1,470  Summit  Ave.  sewer  bonds;  $1,485  Darrow  St, 
grading  bonds;  $2,S30  lona  St.  paving  bonds,  and  $4,635 
sidewalk  bonds. 

£«ii/.  Okla. — Bids  will  be  received  until  Oct.  li  by 
the  Mayor  and  Council  at  the  office  of  E.  R.  Lee.  City 
Clk..  for  grading,  curbing  and  paving  with  asphalt 
Grand  .ind  Walnut  Aves.,  about  11,500  sq.  yds,  C.  H, 
.Saxton,    City    Engr, 

Guthrie,  Okla.— It  is  proposed  to  pave  about  25  blocks 
of  Noble  Ave  from  Drexel  Boule.  to  the  east  side  of 
15th    St,      W.    W,    Miller,    City    Engr, 

•El  Reno,  Okla.—V.  F.  Connelly,  of  Sioux  Falls.  S, 
D,,  is  stated  to  have  secured  a  $100,000  contract  for  pav- 
ing streets  throughout  El  Reno. 

Glenburn,  Pa. — Bids  will  be  received,  it  is  stated  un- 
til Oct.  10  by  the  State  Highway  Dept..  Harrishuis.  for 
the  construction  of  10,100  ft.  of  road  in  Glenburn  Borough 
in  Lackawanna  (bounty. 

Sharon,  Pa. — It  is  stated  that  bids  will  be  received  until 
Oct.  8  by  Oscar  J.  Denny,  Boro.  Secy.,  for  grading  and 
improving  Biwabik  and  Euclid  Aves. 

Chester,  Pa. — The  Borough  Council  is  stated  to  have 
passed  an  ordinance  providing  for  the  paving  of  Parker. 
10th.  nth,  Crosby  and  Upland  Sts.,  (Concord  Ave.  and 
numerous  other  highways. 

Lancaster,  Pa. — J.  U.  Fritchey  &  Son,  of  Montello,  are 
reported  to  have  secured  the  contract  for  paving  a  portion 
of  Duke  St,  with  brick  at  $2.10  per  sq,  yd, 

Sheraden,  Pa. — Bids  will  be  received  until  Oct.  15  by 
C.  E.  Owens,  Boro.  Engr.,  425  4th  Ave..  Pittsburg,  for 
grading,  curbing  and  paving  Berwyn  Ave.,  Boro.  of 
Sheraden. 

McKeesport,  Pa, — It  is  stated  that  bids  will  be  received 
until  Oct.  8  by  C.  E.  Soles,  City  Compt..  for  grading, 
curbing  and  paving  with  vitrified  brick  3  streets. 

Dallas,  Tex, — All  bids  opened  Sept.  20  for  paving  Ross 
Ave.  and  Main  St.  are  reported  rejected,  as  they  were 
consi<lered    too   high. 

According  to  reports,  a  municipal  paving  plant  may  be 
installed. 

_  Palestitte,  Tex.- — John  R.  Hearne.  Mayor,  writes  that 
bids  will  probably  be  called  for  in  90  days  for  the 
propo.sed  paving  for  which  the  citizens  recently  voted 
to     issue    $50,000    bonds, 

•Tacoma,  Wash. — P.  J,  Concannon  is  reported  to  have 
secured  the  contract  for  constructing  sidewalks  in  a  por- 
tion of  Tacoma  at  $12,500. 

Olympia,  Wash.- — Bids  will  be  received,  it  is  stated,  un- 
til Oct.  15  by  Jos.  M,  Snow.  State  Highway  Bd.,  Olympia, 
for  grading  and  macadamizing  State  Aid  Road  No,  2. 

Seattle,  Wash. — The  lowest  bidders  for  street  im- 
provements are  stated  to  have  been  as  follows:  Ritchie 
S  Riley,  paving  JetTerson  St.,  $7,202;  Coast  Concrete 
Co.,  for  sidewalks  on  E,  Union  St.,  $7,218;  T.  Ryan, 
for  frradirig  33d  Ave.  at  $7,466.  and  Holt  &  Jeffery  for 
grading   Lakeview    Ave.   at   $23,616, 

Bellingham,  Wash, — Bids  will  be  received  until  Oct. 
15  by  the  State  Highway  Bd..  at  Olympia,  for  gradinij 
and  macadamizing  State  Aid  Road,  No,  3^  near  Belling- 
ham, 

Spokane  Wash. — The  Bd,  of  Pub,  Wks.  on  Sept.  19,  is 
statcfl  to  Have  opened  bids  as  follows  for  grading,  parp- 
in^  and  curbing  (a)  State  St..  (b)  Providence  Ave.,  (c) 
Mission  Ave.,  (d)  Kiernan  Ave.,  (e)  8th  Ave.,  (f)  Colum- 
bus St:  Mitchell  Bros,  a  $2,200,  b  $3,995,  c  $5,355.  d 
$3,890.  e  $10,480.  f  $3,599;  II.  L.  Lilienthal.  a  $2,650, 
r  $5,040  and  sidewalks  $3,482,  d  $4,290.  e  $11,478;  Julia 
V.  Costello.  c  $5,375.  e  $11,425;  Copson  &  Carson,  side- 
walks on  b  $1,733  and  on  d  $1,996;  Root  &  Biegle,  side- 
walks on  c  $3,495  and  on  f  $2,020;  Handley  &  Payne,  side- 
wa  ks  on  c  $3,633  and  on  f  $2,000;  J,  H,  McAllister,  11 1 
Mill   St^  sidewalks  on  e  $2,524. 

*II.  L.  Lilienthal  is  reported  to  have  secured  the  con- 
tract for  grading,  parking  and  curbing  Summit  Boule. 
and  Mission  Ave.,  for  $21,316. 

The  Bd.  of  Pub.  Wks.  is  stated  to  have  opened  bids  on 
Sei>t.  19  for  paving  a  Lincoln  St.,  o  Post  St.  and  e 
Wall  St.  as  follows:  Barber  Asphalt  Paving  Co.,  a  $5,730. 
b  $5,549  c  $5,039;  Independent  Asphalt  Co..  o  $5,950. 
b  $5,925.  c  $5,250. 

Ottawa,  Ont. — Plans  and  specifications  are  on  file  at 
XT  iir-  "'  ^"'^  Engineering  Record.  239  W.  39th  St.. 
T  •  .^  •!''•  ""''  '>'''»  *•"  be  received  until  Oct.  1,6  bv 
Jas.  Davidson,  Chmn,  Bd.  Wks.  Com,,  for  an  as|ibalt  and 
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bituminous  paving  plant,  as  advertised  in  tlie  Engineering 
Record. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes  Arranged   Alphabetically   by    States. 

Alameda,  Cal. — The  citizens  on  Sept.  -m  voted  to  issue 
$305,000  l)onds  for  park  and  playground,  Webster  St. 
roadway.  Bay  Farm  Road,  fire  a|)paratus.  new  school, 
a  new  building   for  the  electric    light   plant,  etc. 

Oroville,  Cal. — The  Oroville  Light  &  Power  Co.  is  re- 
ported to  be  preparing  to  begin  work  on  a  power  plant 
in   Humbug  Valley.    Wm.   Durbow,  Mgr.,   Oroville. 

San  Jose,  Cat. — There  is  reported  to  be  a  movement  on 
foot  here  looking  to  the  construction  of  a  municipal  elec- 
tric light  plant. 

Napa,  Cal. — The  Napa  Valley  Electric  Co.  is  reported 
incorporated,  W  generate,  buy,  sell  and  furnish  electric 
current  for  lighting,  heat  and  power;  acquire,  own  and 
operate  electric  light,  heat  and  power  plants  and  systems; 
to  generate,  buy,  sell  and  furnish  gas  for  illuminating, 
heat  and  power,  etc. ;  capital,  $200,000.  Directors,  Attorney 
Percy  S.  King,  Derrel  L.  Beard  and  Henry  Brown,  of 
Napa,  and  Dr.  G.  S.  Connor  and  H.  J.  Lewelling,  of  St. 
Helena. 

Oakland,  Cal.— The  plant  of  the  Oakland  Gas,  Heat  & 
Light  Co.,  on  I  St  and  Grove  Sts.,  is  reported  to  have 
been  damaged  by  fire  on  Sept.  17. 

Placerville,  Cal. — The  City  Trus.  are  reported  to  be 
considering  the  question  of  constructing  a  municipal  elec- 
tric light  plant. 

Plateau,  Cal. — The  Northern  California  Power  Co.  (E. 
V.  D  Johnson.  Mgr.,  Redding)  is  reported' to  have  in  con- 
templation the  construction  of  a  poweii  plant  on  South 
Battle   Creek. 

Montezuma.  Colo. — L.  D.  Bailor,  of  Lead,  Secy.  Monte- 
zuma Gold  Mining  Co.,  writes  that  the  company  will  not 
be  ready  to  commence  work  on  its  proposed  power  plant 
until  the  spring. 

Washington,   D.   C— See    "Public   Buildings." 

Washington,   D.    C. — See   "Miscellaneous." 

Dublin,  Ca. — An  election  will  probably  soon  be  held'  to 
vote  on  issuing  about  $60,000  bonds  for  improving  light 
and  water  plant,  install  fire  alarm  system  and  pave  Jack- 
son and  Jefferson  Sts. 

Canton,  Ga. — The  citizens  are  reported  to  have  voted 
to  issue  bonds  for  establishing  water  works,  a  sewerage 
system  and  electric    light  plant. 

T>J^''t°'^''iJ,"''-7'^'^^  "'"  •"=  received  until  Nov.  8  by 
Bd.  Pub  Wks.  (J.  A.  Burkhalter,  Chmn.)  for  furnishing 
electric  lights  for  the  streets,  alleys  and  public  place! 
and  buildings  in  the  city.     W.  T.  Meek,  City  Clk. 

.  Colmnbus,  Ind.—The  Columbus  Gas  Light  &  Coke  Co 
IS  reoprted  reorganized  and  is  said  to  be  asking  Council 
for  a  long-term  franchise.  The  company  contemplates  the 
erection  and  equipment  of  a  new  gas  plant. 

Ida  Grove,  la.— It  is  reported  that  the  Ida  Grove 
la'i^t"^  contemplates    remodeling    and    extending   its 

Mt.  Pleasant  7a.— Jackson  &  Ruggles,  of  Centerville, 
la.,  are  reportedfto  be  considering  the  installation  of 
an  electric  light  plant  at   Mt.   Pleasant. 

.  "Davenport,  la.— The  Independent  Light  &  Power  Co 
IS  reported  to  ha»e  awardeif  to  the  McCarthy  Improv' 
Co.    the  contract  for  laying  20  miles   of   gas   mains. 

T  ■''A-  l-eavenworth.  Kan.— Bids  will  be  received  by  Capt 
J.  E.  Jvormoyle,  Q.  M.,  U.  S.  A.,  until  Oct.  12,  for 
turnishing  and  installing  electric  fixtures  in  8  double  sets 
non-commissioned  staff  officers'  quarters,  i  double  stable 
guard  building  and  2  quartermasters'  stables,  and  elec- 
tric wiring  in  2  quartermasters'  stables,  this  post. 

White  Castle,  La.— Alphonse  Kahn  is  reported  to  have 
presented  a  proposition  to  this  city  to  furnish  electric 
lights. 

'Wyandotte,  AficA.— Arbuckle,  Ryan  &  Co.,  Toledo    O 
^l^    reported    to    have    secured    contract    for    engine '  and 
the  Westinghous   Electric   &  Mfg.   Co.,  of   Pittsburg,   Pa 
the  contract    for  other  necessary  equipment   for  extension 
to  electric  light  plant,  for  $13,566. 

-Albion  Uich.—P^ul  Ray,  Vice-Pres.  and  Gen.  Mgr. 
Albion  Gas  Light  Co.,  writes  that  it  is  proposed  to  in- 
stall a  100,000  cu.  ft.,  2-lift  gas  holder  steel  tank  and 
new    condensing  apparatus. 

Painesdale,  Mich.—W.  O.  Rankin,  of  Painesdale,  is  re- 
ported interested  in  the  construction  of  a  power  plant 
about  5  miles  from  Painesdale. 

Bay  City,  Mich.— The  City  Council  is  reported  to  have 
decided  to  consider  the  question  of  constructing  a  mum- 
cipal  electric  light  plant. 

Negaunee,  Mic/i.— Electric  light  bonds  to  the  amount 
of   $10,000  are  reported   offered   for  sale. 

Manchester,  Mich. — It  is  reported  that  estimates  are 
being  made  for  a  municipal  light  and  power  plant. 

Caledonia,  Minn. — The  citizens,  it  is  reported,  will  soon 
be  asked  to  vote  on  issuing  $6,000  bonds  for  improving 
light    and   water  plant. 

Northome,  Minn. — E.  E.  Bigham,  of  Minneapolis,  is 
reiiorted  to  have  secured  a  franchise  for  an  electric  light 
plant. 

University.  Miss. — D.  S.  Ross,  of  University,  Secy. 
University  of  Mississippi,  writes  that  bids  will  probably 
be  received  in  the  si)ring  for  rebuilding  power  iilant 
recently  burned;  cost  will  be  be  between  $10,000  and 
$15,000. 

Exfter,  Neb. — C.  C.  Smith  is  reported  to  have  secured 
a  franchise   for  electric  lighting. 

Portsmouth,  N.  H. — The  following  are  the  bids  opene*! 
on  Sept.  21  at  the  office  of  the  Bureau  of  Yards  and 
r)ocks.  Navy  Dept.,  Washington,  D.  C,  for  extension  of 
Central  Power  House.  Navy  Yard,  Portsmouth:  The 
Whiton  &  Hayncs  Co.,  35  I'ederal  St.,  Boston,  Mass., 
$42,982;  C.  M.  Leach,  Care  Xavy  Yard,  Portsmoutli, 
$41,363:  Conners  Bros.  Co.,  157  Plain  St.,  Lowell,  Mass., 
$44,000.  and  Jas.  K.  Lcamy  &  Co.,  28  Larncd  BIdg.,  Syra- 
cuse, X.  y.,  $4i.937. 


Elmer,  N.  J. — The  Elmer  Gas  Co.  is  reported  incor- 
porated.  to  construct  a  gas  plant.  Rufus  W.  Smith, 
Pres. ;   E.    C.  Harris,  Secy. 

Woodbury,  N.  J. — A  resolution  has  been  introduced  in 
City  Council,  providing  for  the  issue  of  $25,000  bonds 
for   the  construction   of  municipal  electric   light  plant. 

Jersey  City.  N.  J. — :Bids  will  be  received  until  Oct.  7 
by  John  J.  Heavey.  Cbmn.  Com.  on  Municipal  Lighting, 
for  furnishing  about  475  gas  lamps,  lighting  and  extin- 
guishing same  for  the  fiscal  year  ending  Nov.  30,  1308; 
also  about  305  oil  lamps  for  same  period. 

New  York,  N.  Y. — Ihe  following  are  the  bids  opened 
on  Sept.  6  by_  Jas.  W.  Stevenson,  Comr.  of  Bridges,  for 
the  construction  and  electrical  equipment  of  subway 
station  tracks,  and  the  electrical  equipment  of  the  ele- 
vated railway  tracks  of  Williamsburg  New  East  River 
bridge,  over  East  River:  Snare  &  Triest  Co.,  143  Lib- 
erty St..  $390,600;  T.  E.  Gore  and  Daniel  Meehan,  220 
Bway.,  $348,000,  and  T.  W.  Carlin  Constr.  Co.,  $395,000. 

New   York,  N.   Y. — See    "Water." 

Bismarck,  N.  D. — Bids  will  be  received,  it  is  stated, 
until  Oct.  10  by  the  Bd.  Co.  Comrs.  for  wiring  the  county 
courthouse.     I.  W.   Healy,  Co.  Aud. 

Rawson,  O. — F.  P.  Folk,  City  Clk.,  writes  that  the 
Council  has  taken  no  definite  action,  but  will  probably 
construct  electric  plant.  For  further  information  ad- 
dress E.  W.   Burket,  Mayor. 

Hudson,  O. — A  citizen  of  Hudson  has  decided  to  con- 
struct and  present  to  this  town  an  electric  light  plant  and 
waterworks,  to  cost  about  $100,000.  Dr.  W.  I.  Chamber- 
lain and  .  G.  Mead  will  be  trustees  for  the  donor,  and 
Mayor  E.  L.  Filius  will  represent  the  town. 

Philadelphia,   Fa.— See   "Water." 

Providence,  R.  I. — The  Narragansett  Electric  Lighting 
Co.  (Marsden  J.  Perry,  Gen.  Mgr.,  Providence)  is  re- 
ported to  have  decided  to  build  a  tunnel  under  Provi- 
dence River  for  its  electric  cables;  the  estimated  cost 
of  the   improvement   is   $40,000. 

*Laurrenceburg.  Tenn. — We  are  informed,  with  regard 
to  bids  opened  on  Sept.  15  by  the  Mayor  and  Bd.  of 
Aldermen,  for  hydro-electric  plant,  that  the  contract  for 
Cyclopean  concrete  dam  has  been  awarded  to  W.  J. 
Neely,  Columbia,  Tenn.,  and  for  tunnel  to  Howard 
Neely, Chattanooga,  Tenn.  The  turbines  and  dynamo  will 
be  purchased  by  the  Engineer,  W.  G.  Kirkpatrick,  of 
Jackson,  Miss. 

Neztfport,  Tenn. — C.  H.  Holland,  Mayor,  writes  that 
the  citizens  on  Sept.  21  voted  to  issue  $50,000  bonds  to 
be  used  for  the  construction  of  water  works,  a  sewerage 
system  and  electric  light  plant.  John  M.  Jones  is  Re- 
corder. 

Bristol,  Va.-Tenn. — John  H.  Gose,  City  Clk.,  writes 
that  J.  D.  Mitchell,  Harry  Roberts  and  Theo.  Swann, 
all  of  Bristol,  Va.-Tenn.,  ba\e  secured  franchise  for 
electric   power   plant    for    Bristol. 

Waynesboro,  Va. — The  electric  light  and  pumping  sta- 
tion, combined  with  Rife's  machine  shops,  are  reported 
to  have  been  destroyed  by  fire  on  Sept  25.  W.  A.  Rife, 
of   Waynesboro,   is  owner  and   Mgr. 

Toppenish,  Wash. — R.  D.  Campbell,  Town  Clk.,  writes 
that  E.  F.  Bohannon  has  secured  a  franchise  for  an 
electric  light  plant. 

Tacoma,^  Wash. — L.  H.  Pearson,  Clk.  Comr.  of  Pub. 
Wks.,     writes     with     regard     to.  the    proposed    municipal 

Kower  plant,  that  the  proposition  is  at  present  in  th' 
ands  of  a  committee  of  City  Council,  with  a  view  to 
purchasing  the  water  rights  and  site  on  the  Upper  Nis- 
qually. 

Renton,  Wash. — The  City  Council  is  stated  to  have  ap- 
pointed a  committee  to  investigate  and  ieport  on  the 
question   of  constructing  a  municipal  electric    light  plant. 

Tomahawk,  Wis. — The  Tomahawk  Power  Co.  is  re- 
ported incorporated  with  a  capital  of  $25,000  by  R.  A. 
Curtis.     A.  H.   Reid  and  others. 

ELECTRIC  RAILWAYS. 

Notes   Arranged   Alphabetically   by   States. 

Geneva,  Ala. — Richard  TuUis,  of  Montgomery,  is 
stated  to  have  announced  that  he  would  soon  begin  the 
construction  of  an  electric  railway  from  Geneva  to 
Dothan,  Ala.,  to  cost  $500,000.  It  is  his  intention  when 
this  work  is  completed  to  extend  the  line  to  LTnion 
Springs,    Troy,    Eufaula,    Clayton   and    Montgomery. 

Los  Angeles,  Cal. — It  is  stated  that  since  the  Los  An- 
geles-Pacific Co.  was  granted  a  permit  to  construct  its 
subway  from  Temple  St.  to  .Sunset  Boule.,  the  com- 
pany has  changed  its  pl&ns  and  now  proposes  to  build  a 
large  subway.  The  old  ordinance  provided  for  a  sub- 
way 26  ft.  high  and  22  ft.  wide.  Recently  the  City 
Council  passed  an  ordinance  providing  for  a  subway  24 
ft.  high  and  28  ft.  wide.  The  Hill  St.  tunnel  is  to  be 
large,  and  it  is  desired  to  make  both  bores  correspond. 
It  is  the  intention  of  the  company  to  begin  work  on 
the   subway   at   once. 

Santa  Crus,  Cal. — The  City  Council  is  stated  to  have 
granted  a  franchise  to  the  Ocean  Shore  R.  R.  Co.  for 
entrance  into  Santa  Cruz,  together  with  terminus  and 
depot  site  in  this  city. 

Ventura,  Cal. — F'.  M.  Packard  and  J.  P.  Jones,  of  Los 
Angeles,  are  stated  to  have  applied  for  a  franchise  for 
an  electric  railway  from  Ventura  to  Nordhoff. 

Hanford,  Cal. — F.  S.  Granger  is  stated  to  have  secured 
a  franchise  for  a  street  railway  over  certain  streets  in 
Hanford. 

Trinidad,  Colo. — I  is  reported  that  extensive  improve- 
ments on  the  street  car  system  are  now  being  contem- 
plated  by  the  Trinidad  Electric  Ry.  Co.  and  within  a 
vear  the  company  proposes  to  connect  Cokedale.  Sagundo, 
Ttlastings  and  interlying  coal  camps  with  Trinidad.  One 
of  the  branches  will  extend  west   and  the  other   north. 

Farmer  City,  III. — The  City  Council  is  reported  to  have 
granted  a  franchise  to  Corn  Belt  Interurban  Ry.  Co.  for 
right-of-way  along  east  side  limits  of  the  city. 

Canton.  III. — It  is  stated  that  the  Illinois  Central  Ry. 
Co.  contemplates  constructing  a  power  station  for  a  12- 
niile  line. 

Carthdee,  III. — .\  petition  is  re|>orted  to  have  been  filed 
by  the  Mississippi  Valley  Electric  Ry.  Co.  witli  the   State 


Bd.  of  Railroad  and  Warehouse  Comnrs.  asking  for  per- 
mission to  cross  at  grade  the  Wabash  R.  R.  at  Carthage 
and  the  Toledo.  Peoria  &  Western  R.  R.  at  Elvaston. 
The  railroad  in  question  is  to  be  constructed  from  Car- 
thage west  to  Keokuk,  la.,  and  from  Hamilton,  opposite 
from  Keokuk,  la.,  through  Nauvoo  to  Ft.  Madison,  cross- 
ing the  .Santa  Fc  bridge  at  Ft.  Madison  and  the  Keokuk 
&  Hamilton  bridge  at  Keokuk.  R.  R.  Smith,  Assist. 
Engr.,  1034  Rookery  Bldg.,  Chicago. 

Alton,  Ill.—W.  Rudsill,  of  Bunker  Hjll,  i»  stated  to 
have  applied  to  the  Village  Bd.  of  East  Alton  for  a 
franchise  for  a  street  railway  through  that  place.  He 
states  the  projected  line  will  run  from  Bunker  Hill 
through  Bethalto  Oil  City  and  East  Alton  to  Alton,  a 
distance  of  20  miles. 

Cravifordsville,  Ind. — The  Comrs.  of  Montgomery 
County  are  stated  to  have  granted  a  franchise  to  the 
Chicago  &  Western  Indiana  Traction  Co.,  kn(twn  as 
the  "Educational  Route,"  to  construct  and  operate  an 
electric  railway  through  the  county. 

'Princeton,  Ind. — Thri  Evansville  &  Southern  Indiana 
Traction  Co.,  (R.  H.  Cole,  Ch.  Engr.),  is  stated  to  have 
let  a  contract  to  Jones  Bros.,  of  Columbus,  O.,  for  the 
construction  of  its  extension  between  Princeton  and 
Paloka,  a  distance  of  4^  miles.  The  contract  to  con- 
struct the  five  bridges  on  the  extension  was  awarded  to 
the   Lafayette   Engineering   Co.,   of   Lafayette. 

Atlantic,  la.— The  Atlantic  Northern  &  Southern  Ry. 
Co.  is  stated  to  have  announced  that  they  have  com- 
.  pleted  arrangements  for  the  right  of  way  for  the  entire 
distance  between  Atlantic  and  Kimbalton.  The  work 
of  grading  has  been  started.  The  line  will  be  in  all 
about    20   miles   in    length. 

Clinton,  7a.— The  Wenatcbee  Valley  &  Northern  Ry. 
Co.  is  stated  to  have  filed  articles  of  incorporation  with 
the  Secy,  of  State;  capital.  $100,000.  L.  Lamb,  Pres.; 
Petrel  Davis,  Treas.;  J.  E.  Lamb,  Secy.,  all  of  Clinton. 

Rosedale  (Kansas  City).  Kan.— The  Strang  Olathe- 
Kansas  City  Electric  Ry.  Co.  is  reported  to  have  applied 
to  the  City  Council  of  Rosedale  for  a  franchise  tor  the 
use  of  the  streets. 

Northampton  Mass.— Eugene  D.  Parks,  of  Russell,  and 
others  are  reported  to  have  announced  that  plans  are 
being  considered  for  the  construction  of  a  street  railway 
from  Northampton,  Eastbampton  and  Westbampton.  The 
line  it  is  proposed,  will  extend  f roml  Easthampton  to 
Loudville,  West  Farms  and  Florence,  with  a  branch  line 
to  Westbampton. 

Bemiitji  Mi«n.— the  City  Council  is  reported  to  have 
passed  the  ordinance  granting  a  franchise  to  Carl  C. 
Gowran,  A.  A.  Carter  and  Geo.  W.  Teitsworth  for  con- 
structing and  maintaining  a  street  railway  in  Bcmidji. 

Brooklyn,  N.  F.— The  Public  Service  Comn.  on  Oct 
2  passed  a  resolution  providing  for  the  construction  of 
the  4th  Ave.  subway  in  accordance  with  plans  of  the 
Bd.  of  Rapid  Transit  R.  R.  Comrs.  of  N.  Y.  City,  and 
bids  for  same  will  be  called  for  at  once;  probable  «ost 
of  construction,  $23,000,000.  The  route  of  the  Ime  is 
from  the  Manhattan  terminal  of  the  Manhattan  Bridge, 
over  ■  the  bridge  and  under  the  extension  of  Flatbush 
Ave  to  Flatbush  and  Atlantic  Aves.,  thence  under  4th 
Ave  to  40th  St.  This  is  the  part  that  will  be  contracted 
for  almost  immediately,  the  line  to  be  4  tracked.  Even- 
tually 2  tracks  will  be  extended  from  40th  St.  to  Ft. 
Hamilton,  and  the  other  2  tracks  will  be  carried  from 
40th   St.   to   Coney  Island. 

Buffalo,  N.  Y. — The  Public  Service  Comn.  is  stated  to 
have  granted  an  order  of  approval  to  the  Crosstown 
St.  Ry.  Co.,  of  Buffalo,  to  construct  an  extension  of 
I'ts  electric  street  railroad  in  Cheektowaga.  in  and 
through  Delavan  Ave.,  from  the  city  line  of  Buffalo  to 
the    Pine    Hill    Road. 

Tottenville  S.  I.,  N.  Y. — The  construction  of  an  electric 
traction  svstem  on  Staten  Island  is  reported  projected  by 
New  York  capitalists,  who  plan  to  build  and  operate  a 
line  in  a  section  which  is  now  served  by  stages.  The 
line  will  be  known  as  the  Richmond  &  Tottenville  Ky.  Co., 
to  connect  Richmond,  Rossville,  Kreischersville  and  Tot- 
tenville The  road  will  be  standard  gauge  and  about  10 
miles  long.  The  estimated  cost  of  construction  and  equip- 
ment is  about  $400,000.  Tbos  B.  McGovcrn,  B'road  Ex- 
change BIdg.,  and  Cornelius  G.  Kolff,  50  Bway.,  New 
York  City,  are  reported  interested. 

Dayton  O.— The  Dayton  St.  Ry.  Co.  is  stated  to  have 
been  granted  a  franchise  from  southwest  Dayton  to  Day- 
ton View  and  northwest  Dayton,  and  the  announcement 
has  been  made  that  the  construction  work  will  be  begun 
at   once. 

Detiance,  O.— The  Ohio  Electric  Ry.  Co.  is  stated  to 
have  made  the  Co.  Comrs.  a  proposition  to  build  a  joint 
bridge  across  the  Auglaize  River  at  this  point,  the  ^.'^"'^V 
ure  to  be  80  ft.  wide  and  4  spans  long  and  built  ot 
concrete. 

Albany,  Ore.— A.  Welch  is  reported  to  have  been 
granted  a  irancbise  for  a  street  railway  in  Albany. 

Eugene  Or(^.— The  Eugene  &  Eastern  Electric  Ry.  Co. 
(T  O  storey,  Pres.)  is  stated  to  have  begun  surveys  for 
the  eiectric  railway  to  be  constructed  between  Eugene 
and  Portland. 

Wellsvillc  Pa.— A  charter  is  stated  to  have  been 
granted  to  the  Dillsburg  &  Wellsville  R.  R.  Co.  to  build  a 
line  from  a  connection  with  the  Dillsburg  &  Mcchanics- 
burg  line  at  Dillsburg  via  the  Stony  Run,  Beaver  Creek 
&  Doe  Run  R.  R.  to  Wellsville.  The  line  will  be  V'/t 
miles  long  and  the  capital  is  $75,000.  Directors,  Augustus 
C.  Hetrich.  of  Wellsville:  Robert  J.  Beet,  Jos.  Milli- 
gan.  West  D>  Brougher  and  others, 

Chambersburg,  Pa. — Governor  Stuart  is  reported  to  have 
approved  the  application  of  the  Chambersburg,  Green- 
castle  &  Waynesboro  St.  Ry.  Co.  for  an  extension  of  its 
system  from  Greencastle  to  Chambersburg.  Practically 
all  the  rights  of  way  have  been  secured.  Construction 
work  will  likely  be  commenced  at  the  Greencastle  termi- 
nus, and  connection  may  be  made  with  the  Chambersburg 
&  Gettysburg  system  at  Chambersburg.  The  line  will  pass 
through  Kauffman's,  Rhodes'  Grove,  Marion  and  Guilford 
Springs. 

Lancaster,  Pa. — The  Conestoga  Traction  Co.  is  stated 
to  have  purchased  a  site  for  a  new  carbarn  and  power 
plant.  It  is  expected  that  work  on  the  new  plant  will  be 
started  soon. 

McSherrystown,  Pa. — The  Hanover  &  McSherrystown 
St.  Rv.  Co.  is  stated  to  have  secured  a  franchise  from 
City  Council  for  extension  through  McSherrystown.  and 
proposes  extending  the  line  to  Littlestown,  a  distaiice  of 
about  5  miles. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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WimAtT,    l^i.— It    i»   cUted    that    the     Brrwind-Wliitc 
Coal   MHiiM  C&   is  coaaiieriiK  tiw   o^nstruclion   of    an 
ric    num»9    to    ooqaect    eoMrml    Windbcr    with    the 
of  the  conpaiiy  in  that  section. 

Pa. — Tbe  City  Onncil  >»  reported  to  h«ve 
naacd  aa  otdiaaace  nwitinc  «  frmncUw  to  the  Dravo*- 
Urx  Hcigtei  St.  Ry.  Ca 

Pitmintt,  R.  t. — See  "MiscelUneous." 

■MTM    Ttnm. — It    is   stated    that    the    Tennessee 

Ca.  n  to  boild  the  Georgia-Tennessee   Intcrurban 

Ebctnc  WLj..  wUch  b  being  promoted  by  S.  \V.  Divine. 
It  ia  ■iMlrialiiud  Ikat  this  concern  is  to  build  a  line  from 
OaW— nati  to  CUckamaoc  Park  and  that  another  con- 
ccm  wilt  MnM  the  line  from  that  point  to  Spring  Place, 
Ga.  Tile  Tcnaeaaee  Constr.  Co.  has  capital  uf  $js.ooo. 
Samtel   B.  Saailh.   Pres..   and   \V.    M.    Elliott.   Secy,   and 

H»mtt0m,  T*x. — ^The  GalTeston-Hooston  Electric  Co.  is 
by  the  Stone  h  Webster  interests,  of 
e  tn  its  holdings  three  comiianies,  the 
Honatea  Elcctrie  Co.,  which  is  tbe  terminal  company  in 
BawMoo.  owung  the  Houston  St.  Ry.  system:  the  Galves- 
ton Electric  Col,  which  is  a  terminal  company,  owning  the 
GaKrcaton  St.  Ry.  system,  and  the  third  is  the  Calveston- 
Howataat  Electric  Ry.  Co..  which  is  a  concern  organized 
for  the  purpoae  of  constructing  an  intcrurban  line  tKtween 
Honaton  and  Gahreston,  a  distance  of  ^a  miles.  Surveys 
and  considerable  preliminary    work   has 

J  toward  tlie  eonstmction  of  the  intcrurban.     The 

Knc  win  ran  on  a  private  right  of  way,  and  actual  con-> 
SUtiuInu  win  be  begun  a*  soon  as   various   further  pre- 
Kminaries  have  been  arranged. 

BrUincian,  WasW. — Aiuert  S.  Hang  is  reported  to  have 
anmmnccd  thiat  he  will  construct  an  electric  railway  con- 
uectiuK  the  Mt.  Baker  mining  disl.  with  Bellingharo. 

racraia,  Wattt. — The  Pacific  Traction  Co.  is  stated  to 
have  fUed  a  mortgage  of  $.2,000,00  to  provide  funus  for 
tke  consUmtiou  of  the  Tacoma  system.  The  next  line 
to  be  buOt  will  be  to  Point  Defiance. 

El^im,  W.  I'd,— S.  B.  Elkins.  Richard  O.  Kerns  and 
Henry  Gasaway  Davis,  of  New  York,  N.  Y..  arc  stated 
to  have  secured  a  charter  for  an  electric  railway  through 
tbe  counties  of  Taylor.  Balbour  and  Randolph  in  West 
Vincinia.  to  he  connected  with  the  Morgantown,  Fair- 
mont &  Mannington  Line,  which  is  to  be  extended  to 
Wheeling,  and  tBen  run  direct  to  Pittsburg.  It  is  said 
that  the  ft>ad  will  cost  close  to  $1,000,000.  The  name  of 
tbe  new  company  is  the  Elkins  Light  &  Power  Co. 

CAiAmoAmj,  Mex. — It  is  reported  announced  that  more 
than  $1,000,000  will  be  spent  in  const.nicting  the  new 
electric  street  railway  system  in  Chihuahua  and  in 
boihling  anbnrban  lines  to  .Santa  Eulalia  and  to  the  new 
o<  the  American  Smelting  &  Refining  Co.,  16 
Hatant.  The  rails  and  other  material  for  the 
new  system  have  arrived.  Enrique  Creel  is  said  to'  be 
interested  and   K.   C    N'ash   is   Gen.    Mgr. 

'Ueiico  City,  Mei. — The  Electric  Tramways.  Ltd..  of 
this  city,  is  stated  to  have  obtained  concessions  from 
the  Feoeral  Government  to  build  important  extensions 
and   to  <louble   track   seme    of  its  existing    line*. 

I'rra  Crns.  Mex. — .\nnouncement  is  stated  to  have 
been  made  bv  the  Vera  Cruz  Electric  Light,  Power  & 
Traction  Co.  that  it  has  completed  arrangements  to  provi^ 
that  city  with  electric  traction  in  addition  10  tnc  power 
and  lighting  service  which  it  is  now  supplying.  The 
power  t>lant  at  Vera  Cruz  is  being  greatly  enlarged 
and  work  of  rebuilding  the  track  will  soon  be  started. 

Limam,  iltx. — The  street  railway  system  of  the  city 
of.  Linares,  State  of  N'uevo.  Leon,  is  reported  to  have 
been  ptwcfaased  br  Jose  Itonilla.  He  states  that  he  will 
greatly  improve  tbe  lines  and  will  build  extensions  to 
two   smaller  towns   in  that    immediate   section. 

SahMe.  Urx. — It  is  stated  that  a  number  of  capital- 
ists have  ornnized  a  syndicate,  headed  by  Guitlermo 
Vetaaco  and  Rodolfo  Garza,  of  Saltillo,  to  construct  an 
electric    street    railway    system    in    Saltillo. 

RAILROADS. 

NMts  Arronted    Alphabtlically   by   Stattt. 

DrmvtT.  Colo. — Local  press  reports  state  that  the  Den- 
ver, laramie  k  Northwestern  R.  R.  Co.,  is  reported  or- 
ganired  to  boiU  a  railroad  from  Denver  to  Lander,  Wyo. 
CbL  W.  E.  Skinner,  of  the  Denver  Union  Stockyards  Co., 
ia  said  to  have  purchased  for  the  syndicate  promoting  the 
road,  the  Higby  tract  on  W.  48th  Ave.  and  Bwdy.  as 
a  site  for  its  terminal  road. 

Lrwiiton,  Jiakc. — Articles  of  incorporation  of  the  Bither 
Root  R.  R.  Co.,  an  auxiliary  of  the  Oregon  &  Navigation 
Ry.  Co.,  were  renewed  on  Sept.  14  by  tbe  filing  of  new 
articles  in  tbe  office  of  the  Ok.  of  Multnomah  County. 
Capital,  $200,000.  It  proposes  building  a  railroad  from 
Lewiston,  Idaho,  into  Montana.  The  line  will  ultimately 
be  bttill,  it  is  said,  and  become  a  part  of  the  Oregon  Ry. 
ft  Navigation   system,  connecting  with   the   Lewiston  ex- 


Muskogee.  Ind.  Ter. — The  final  survey  for  the  Shawnee 
Cemral  R.  R.  Co.  is  reported  to  have  been  completed.  The 
road  is  to  run  from  Muskogee  to  Childress.  Tex.,  300 
■ailca,  with  an  So-milc  branch  line  between  Shawnee  and 
TuIm.  I>r.  W.  S.  Woods,  of  Kansas  City.  Mo..  Pres.  of 
tbe  National  Bank  of  Commerce,  is  the  chief  promoter. 

A  company  is  reported  organized  at  Guthrie.  Okla.,  to 
build  a  railroad  55  miles  long,  for  the  purpose  of  con- 
necting Musfcogcc  to  a  point  on  the  Ft.  Sn^th  It  Western 
R.  R.  and  also  connecting  that  section  with  deep  water 
navigation  on  Arkansas  River;  estimated  cost  of  line  is 
$t,5oo,ooo.  Incomoratots:  C.  R.  D  Dean,  J.  M.  Ayde- 
iottc  and  C.  H.  GiLnan.  of  Shawnee,  Okla.,  and  Ira  L. 
Reeves  nid  S.  M.  Ruth<  rford,  of  Muskogee. 

DmwvUU.  Ky.—J.  F.  Affeo.  Pres.  of  the  railroad  which 
is  to  be  constructed  from  Danville  to  Scottsvitle,  ia  re 
ported  to  bavc  floated  bonds  to  the  amount  of  $.2,000,000. 
R^llbt  of  way  has  been  secured  from  Scnttsville  to  Mc- 
Kinney,  and  tbe  survry  will  be  completed  into  Danville 
at  once.  Contractor  W.  J.  Oliver,  of  ChatUnooga,  Tenn., 
■a  reported  to  be  here  to  make  an  estimate  00  cost  of  con- 
struction. 

Corbim.  Kj. — A  railroad  to  connect  Corbin.  Ky.,  on  the 
line  of  tbe  Louisville  k  Nashville  R.  R.  with  Ctarkaville, 
Tenn.,  is  reported  projected.  Tbe  road  is  to  be  known 
as  the  Nashville  k  Norththeastem  R.  R.,  and  will  be  con- 
structed by  way  of  Honlicello,  Ky.,  Burnside,  Albany, 
%y.,  Lillyoale,  Boiling  Springs,  Lafayette  and  Springfield, 


Tenn.  The  first  p*irlion  of  the  line  to  be  constructed  will 
be  from  Corbin  to  Monticello.  about  55  miles.  Saml. 
Woodward,  of  Cincinnati,  is  president  of  the  company. 

Buifalo,  X.  y. — Press  rei>orts  state  that  surveyors  are  at 
work  in  Wayne  CounW  on  the  route  of  a  steam  road  to 
be  constructed  from  Troy  to  BulTalo,  known  as  the  Buf- 
falo, RtKhester  &  Eastern  R.  R.  The  road  will  run 
through  Butler.  Rose,  5  miles  north  of  Clyde:  South  So- 
dus.  North  Walworth  .inj  l*ittslield.  .\  syndicate  of  capi- 
talists interested  in  llic  Boston  &  Maine  R.  R.,  and  the 
New  York,  New  Haven  &  Hartford  R.  R.  are  reported 
interested  in  this  new  road. 

Vlica,  JV.  y.-— The'  New  York  Central  &  Hudson  R. 
R.  Co.  (Geo.  W.  Kitlrcdge,  Ch.  Engr.,  N.  Y.  City)  is 
reported  to  have  coinplelfd  and  presented  to  Mayor 
Sherman,  plans  for  an  elevated  crossing  at  Genesee  St. ; 
two  plans  were  presented,  one  of  which  would  cost 
$524,000  and  which  provides  for  a  clearance  above  the 
freight  tracks  of  22  ft.:  antl  the  other  plan,  to  cost  about 
$780,000,  provides  for  a  clearance  of  23  ft.  above  all 
the  tracks.  The  former  is  said  to  be  considered  the 
most  desirable. 

Edinburg,  W.  D.— The  Northern  Dakota  Ry.  Co.  is  re- 
ported organized,  with  Thos.  Campbell.  Pres.;  Elis  Thor- 
waldson.  Vice-Pres..  and  Dan  Bull.  Secy.,  to  construct  a 
railway  from  Edinburg  north  a  distance  of  21  miies  to 
the  plant   of  the   Pembina   Portland  cement  mines. 

Sandusky.  O.- — .\t  a  recent  meeting  of  City  Council  the 
report  of  City  Engineer  Schultz  on  the  grade  crossing 
subways  was  submitted.  His  estimates  varied  from  $n8,- 
000  to  $150,000  per  subway  for  4  subways. 

Toledo,  O. — City  Engr.  Frank  I.  Consaul  is  reported  to 
have  prepared  an  esliniate  of  cost  of  the  separation  of 
grades  at  the  junction  of  Bway.  and  the  Wabash  R.  R. 
The  elevation  of  the  Wabash  R.  R.  tracks  and  the  lower- 
ing  of  the  street  to  crnform,  will  cost,  approximately, 
$133,637.  Of  this  the  Wabash  R.  R.  Co.  (A.  O.  Cunning- 
ham, Ch.  Engr.,  St.  Louis.  Mo.)  must  pay  $66,818,  and 
the  Toledo  Ry.  &  Light  Co.  and  the  City,  each  $33,409. 
The  Wabash  tracks  will  be  raised  4)4  ft.  and  Bway.  will 
be    lowered    12    ft. 

Clefeland,  Okla.  7Vr.— The  Wichita,  Cleveland  &  Gulf 
Ry.  Co.  is  reported  incorporated  with  a  capital  of  $50,- 
C00.003  and  headquarters  at  Cleveland,  Okla.,  to  build  a 
railroad  from  Wichita,  via  Clevel.-ind.  to  Port  Arthui, 
Tex.,  passing  through  Sedgwick,  Butler,  Cowley  and 
Chautauqua  Counties,  in  Kans. ;  the  Osage  reservation  and 
Pawnee  County,  in  Okla.;  the  Creek,  Cherokee  and  Choc- 
taw nations  in  Ind.  Ter.,  and  the  states  of  Arkansas,  Tex- 
as and  Louisiana;  estimnted  length  of  proposed  line  is  634 
miles.  Incorporators  are  David  Ratjer,  J.  I^.  Hethering, 
J  .C.  Byers,  and  others,  all  of  Cleveland. 

^Philadelphia,  _  Pa. — Thp  contract  for  the  first  con 
stniction  work  in  connection  with  the  elevation  of  its 
tracks  _  between  Market  St.  terminal  and  Wayne  Junc- 
tion, is  rei-orted  to  have  been  awarded  on  Sept.  24  by 
the  Reading  Ry.  to  Riley  &  Riddle.  It  provides  for  lay- 
ing out  of  a  temiwrary  freight  yard  of  200  cars  capacity 
on  17th  and  19th  .Sts.  and  Indiana  Ave.,  along  the  line 
of  the  Philadelphia,  G^rmantown  and  Norristown  branch 
of   the   railway. 

Specifications  arc  reported  as  being  printed  by  the 
Philadelphia  &  Reading  Ry.  (Wm.  Hunter,  Engr.,  Phila.) 
for  tlie  eelvation  of  tracks  between  a  point  south  of 
Berks  and  Broad  Sts.  The  railway  will  invite  bids 
within  a  few  days.  The  tracks  in  this  section  will  be 
raised  by  a  solid  embankment  with  masonry  retaining 
walls.  Engineers  of  the  railway  are  also  drafting  plans 
for  a  temporary^  locomotive  storage  yard  at  Wayne 
Junction,  for  which  bids  will  be  asked  in  a  short  time. 
.\  storage  yard  for  passenger  equipment  will  be  laid  out 
at  Huntingdon  St..  near  Broad  St.,  on  the  jjroperty  for- 
merly occupied  as  a  freight  delivery  yard. 

*Stvissrale  Pa.— A  contract  is  reported  to  have  been 
awarded  by  ^hc  Pennsylvania  R.  R.  Co.  to  the  Green  & 
Read  Constr.  Co.  for  the  undergrade  crossing  at  Brad- 
dock  Ave.,  .Swissvale  station,  to  be  completed  about 
July,  1908;  the  work  is  estimated  to  cost  about  $100,000. 

Anderson,  S.  C. — The  contract  for  the  survey  for  the 
Georgia-Carolina  R.  R.  to  connect  Athens,  Ga.,  and 
Anderson,  is  reported  to  have  been  let  at  Royston,  Ga., 
on  Set>t.  19,  to  Decamps  &  Cunningham,  of  Anderson, 
and  the  Richardson  Weq  En(?.  Co.,  of  Atlanta,  Ga. 
These  two  firms  will  work  jointly.  The  Survey  work 
will    commence    within    30    days. 

Menasha,  Wis. — The  Ontonagon  Northern  R.  R.  Co.  is 
reported  incorporated,  and  is  to  be  the  Michigan  end  of 
the  Wisconsin  &  Northern  R.  R.  and  is  to  extend  from 
Oskosh  to  Ontonagon,  Lake  .Superior.  The  projector  of 
the  line  is  said  to  be  the  Menasha  Woodenware  Co. 
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Selma,  ,4/a.— The  following  are  the  bids  received  Sept. 
30  by  the  Supcrv,  Archt.  at  Washington,  1).  C,  for  the 
cfmstruction,  including  heating  apparatus,  plumbing,  gall 
pining,  electric  conduits  and  wiring,  of  the  U.  .S.  Post 
Office  at  Selma;  Alg-rnon  Blair,  Montgomery,  Ala.,  $139,- 
800;  King  Lumber  Co.,  Charlottcvillc,  Va.,  $119,300,  and 
H.  A.  Bishop.  Chicago,  III.,  $138,250. 

Hoi  Springs,  Ark. — Bids  will  be  received  about  Oct.  19 
by  Capt.  P.  L.  Boyer,  Q.  M.,  U.  S.  A.,  for  furnishing 
material  and  constructing  on  the  Government  reserva- 
tion here,  a  1 -story.  33x36  ft.,  stable  and  carriage  house. 
including  excavations,  if  any,  necessary  for  same;  foun- 
dation, stone  and  cement;  surierstructure,  brick;  roof, 
slate;   bids  will  also   be  received   for  plumbing  of   same. 

Oakland,  Ca/.— -The  Fabiola  Hospital  Assoc,  it  is  re- 
ported, has  asked  bids  for  erecting  a  3-story  addition  to 
the  hrjspilal,  to  cost   $50,000. 

Sort  Francisco,  Cal. — The  Southern  Pacific  R.  R.  Co. 
fW.  HomI,  Ch.  Engr.,  ,San  Francisco),  it  is  stated  has 
applied  i>T  ^  permit  to  erect  a  3-story  steel  and  con- 
crete   hospital    on    Hayes    and    Baker    Sts. 

The  Fire  Comr.  has  asked  the  Bd.  Pub.  Wks.  to  have 
plans  prepared  and  ask  bids  for  erecting  the  fire  de- 
partment building  on  E'ush  St..  to  cost  $25,000. 

Santa  Rosa,  Cal. — It  is  stated  that  a  city  hall  and  firf 
demrtment  building  is  to  be  erected  at  a  cost  of  $50,000, 
exclusive    of    site. 

Denier,  Colo. — The  lowest  bids  received  recently  for 
erecting    4    public    bath    at    20th    and    Curtis    Sts.,    it    is 


stated,  were  as  follows:  General  work.  W.  -E.  Towers, 
Continental  Bldg.,  $48,877;  pHi"il'>"«  Irving  Plumbing  .V 
Htg.  Co.,  1709  California  St.,  $11,497;  ventilating  and 
heating,  t.  F.  Dolan  Hlg.  &  Plumbing  Co.,  1422  Glenarm 
St.,  $7,400. 

•.-Itlanla  (7o.-~T.  R.  Gray,  Pres.  Auditorium-Armory 
Bd  writes  that  "the  contract  for  erecting  auditorium- 
armory  has  been  awarded  to  Caule  &  Walker,  of  Atlanta, 
for   about   $200,000. 

.■irco  Idaho. — It  is  Stated  that  the  Bd.  Co.  Comrs.,  at 
llarley,'  will  receive  bids  until  Oct.  14  for  creeling  a  jail 
at   Arco. 

Chicago.  III. — Bids  will  be  received  until  Oct.  12  by 
John  J.  Hanbcrg,  Comr.  Pub.  Wks.,  for  furnish. ng  ma- 
terial and  erecting  a  fire  engine  house  at  710  52d  Ave., 
bids  to  be  submitted  on  the  following:  Masonry,  car- 
pentry, iron  work,  plumbing,  etc. 

IValertoTun,  III. — It  is  reported  that  bi^s  are  wanted  un- 
til Oct.  8  for  erecting  a  building  for  the  Western  Illinois 
Hospital  for  the  Insane.  W.  Carbys  Zimmerman,  State 
Archt.,   1001    Steinway   Hall,  Chicago. 

East  St.  Louis,  JH.— Bids  will  be  received  by  Jas.  Knox 
Taylor,  Superv.  Archt.,  Washington  D.  C.  until  Oct. 
28,  for  the  construction  (including  plumbing  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring),  of  the 
U.    S.    Post  Office  and   Court   House  at    East    St.   Louis. 

Auburn,  Ind.— It  is  stated  that  the  State  Bd.  of 
Charities  have  plans  for  a  poor  asylum,  to  be  erected 
in    Dekalb   County.  • 

Muscatine,  la.— The  following  are  the  bids  opened 
on  Sept.  19  at  the  office  of  the  Supervising  Archt.,  Treas. 
Pept  Washington.  D.  C,  for  the  construction  complete 
of  the  U.  S.  Post  Office  at  Muscatine:  General .  Constr. 
Co.,  Milwaukee,  Wis.,  $57,640;  W.  J.  McAlpine.  Dixon. 
HI.,  $55,400;  G.  B.  Strickler,  Cedar  Rapids,  la.,  $58,890; 
Northern  Constr.  Co.,  Milwaukee,  Wis.,  $59,500;  C.  W. 
Gindele  Co.  Chicago,  111.,  $58,250.  and  J.  W.  Wicse,  S. 
Omaha,    Neb.,    $58,200.  .  .       .    , 

A.  S.  Lawrence,  Co.  Aud.,  writes  that  the  contract  for 
erecting  courthousd  (bids  opened  Sept.  26)  has  been 
awarded  to  W.  J.  Mc.Mpine,  of  Dixon,  111.,  for  $108,500. 

Mason  Cit-  la. — The  Mason  City  Hospital  Co..  it  is 
stated,  has  accepted  plans  and  specifications  for  its  hos- 
pital, which  is  to  cost  about  $25,000.  Dr.  I.  I.  Nichol, 
S6cy. 

Waterloo,  /a.— The  Franciscan  Sisters,  of  St.  Louis, 
Mo.,  it  is  re|)orted,  propose  erecting  a  hospital  here  at 
a    cost    of   about    $70,000. 

Cedar  Rapids,  la. — The  following  are-  the  bids  opened 
on  Sept.  23  at  the  office  of  the  Superv.  Archt.,  Treas 
Dept..  Washington, -D.  C,  for  the  construction  (except 
elevator)  of  an  extension,  remodeling,  etc.,  to  U.  S. 
Post  Office  and  Court  House  at  Cedar  Rapids:  G.  B. 
Strickler,  Cedar  R^ids.  $129,782;  Northern  Constr.  Co., 
Milwaukee.  Wis.,  $138,000:  General  Constr.  Co.,  Mil- 
waukee, Wis..  $121,277;  W.  J.  McAlpine.  Dixon,  111., 
$117,000,  and  liartlett  &  Kling  Cedar  Rapids,  $138,537. 

National  Mililarv  Home.  iCnn.— Bids  will  be  received 
until  Oct.  22  by  Mai.  W.  M.  Martin.  Treas.,  N.  H.  D.' 
V.  S.,  for  constructing  the  following  buildings;  Com- 
bination barrack  building,  with  mess  hall  and  kitchen; 
addition  to  quartermaster's  .storehouse;  quarters  for  chap- 
lain; addition  to  mess  hall;  dormitory  for  civilian  em- 
ployes. Separate  bids  to  be  submitted  for  heating,  plumb- 
ing  and   electrical   work.  , 

Louisville.  Ky.— Bids  will  be  received  until  Oct.  10  by 
the  Bd.  Safety  (W.  W.  Davie's,  Chmn.)  for  erecting  a 
police  station  at  18th  and  Garland  Aves.  Fred  Erharl, 
Archt..  409   Norton    Bldg. 

Portland,  Me.— Bids  will  be  received  by  Capt.  F.  ] 
Morrow,  Q.  M.,  U.  S.  A.,  478/2  Congress  St  Portland, 
until  Nov.  5  for  the  construction,  etc.,  of  a  double  bar- 
rack at  Ft.  Williams,  and  a  single  barrack  at  Ft.  Mc- 
Kinley,  as  advertised  in  The  Engineering  Record. 

Ft.  Washington.  Md. — Bids  will  be  received  by  the 
Constructing  Q.  M.,  U.  S.  A.,  Ft.  Washington,  until 
Nov.  4  for  the  construction,  plumbing,  heatiflg,  electric 
wiring  and  installing  electric  light  fixtures  for  one  double 
barrack  building  for  coast  artillery  at  Ft.  Washington,  as 
advertised  in  The  Engineering   Record. 

Baltimore,  Md. — The  erection  of  a  central  police  sta- 
tion, at  a  cost  of  about  $100,000,  is  reported  under  con- 
sideration. 

'Quincy,  Mass. — Conncrs  Bros.,  of  Lowell,  Mass.,  have 
secured  the  contract  for  erecting  complete  U.  S.  Post 
Office  (bids  opened  Sent.  4  at  the  office  of  the  Superv. 
Archt.,   Treas.    Dept.,  Washington,    1).    C),   for  $69,835. 

'Charlestown,  Mass. — The  Mass.  State  Armory  Comn., 
at  Boston,  it  is  stated,  awarded  the  contract  to  erect  an 
armory  in  Charlestown  on  Bunker  Hill  St.,  (bids  for 
which  were  oncned  Sept.  23),  to  Whiton-Haynes  Co.,  35 
Federal    St.,    Boston,   at   $121,000. 

'Worcester,  Mass. — The  contract  to  erect  an  addition  to 
the  heating  plant  at  the  City  Home  is  reported  awarded 
to  John  J.  Power,  at  $3,600. 

F(in«,  Mich. — Bids  will  be  received  at  the  rfficc  of  the 
Superv.  Archt..  Washington,  D.  C.  until  .Vov.  5.  for 
the  construction  complete  of  U.  S.  Post  Office  ,it  Flint, 
as    advertised   in   The    Engineering  Record. 

Lansinv  Mich.— We  are  informed  that  all  bids  opened 
on  Sept.  16  for  alterations  to  City  Hall  have  been  re- 
jected as  being  too  high,  and  work  will  be  done  by  day 
work,    under    direction    of    the    Supt.    of    Pub.    Wks. 

St.  Paul,  Minn. — The  Fire  Bd,.  it  is  reported,  has  re- 
jected all  liids  recently  received  for  erecting  No.  18  en- 
gine house,  on  Universitjf  Ave.  and  St.  Albans  St.,  as 
they  exceeded   the  appropriation,   which  is  $25,000. 

Minneapolis,  Minn. — The  State  Bd.  of  Equalization,  it 
is  reported,  is  in  favor  of  issuing  $45,000  for  the  re- 
building of  cells,  installing  new  plumbing  syste^n  and 
otherwise  improving  the  sanitary  condition  of  the  county 
jail.  $15,000  has  been  granted  to  rebuild  the  elevators 
in  the   courtliousc. 

Independence,  iWo.— The  Co.  Court  is  reported  to  have 
adopted  plans  for  the  2  buildings  to  be  erected  at  the 
county  farm,  as  prepared  b>[  Smith  &  Rea,  Dwight  Bldg., 
Kansas  City.  The  main  building  is  to  be  3  stories,  309X 
232  ft.,  and  the  other  2  stories,  50x110  ft.,  constructed  of 
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native  limestone,  and  it  is  stated  that  bids  for  the  con- 
struction will  be  received  about  Oct.  22.  Estimated  cost, 
$250,000. 

*St.  Joseph,  Mo. — George  &  Burnet  are  reported  to 
have  secured  the  contract  to  erect  an  addition  to  the 
hnsworth  Medical  College  and  Hospital,  at  about  $30,000. 

Fayette,  Mo. — The  citizens,  it  is  reported  have  auth- 
orized the  erection  of  a  building  at  the  County  Infirmary 
to   cost    $10,000, 

St.  Louis.  Mo.~The  Citv  Officials  are  said  t:  be  con- 
templating the  erection  of  a  new  public  market  at  a 
cost    of   about    $500,000. 

Bids  will  be  received  until  Oct.  18  by  the  Bd.  Pub. 
Improv.  (A.  J.  O'Reilly.  Pres.)  for  furnishing  material 
and  rebuilding  the  east  wing  of  the  main  building  of  the 
City  Poorhouse,  known  as  Bldg.  No.  i ;  probable  cost, 
$25,000. 

*  Helena.  Mont.~lt  is  stated  that  the  contract  to  erect 
the  House  of  the  Good  Shepherd  near  Kenwood  has  been 
awarded  to  Lease  &  Richards,  of  Great  Falls,  at  $75,545, 
including  laundry  building.  Contracts  are  yet  to  be  let 
for  the  nUimbing  and  lighting  of  said  building,  which 
will  cost  an   additional  $15,000. 

*Omaha,  Neb. — McGowan  &  lacobberger  are  reported 
to  have  secured  the  contract  to  erect  the  Clarkson  Hos- 
pital. The  total  cost  of  the  building  is  to  be  about 
$100,000. 

*Binghamlon,  N.  Y.~T.  E.  McGarr,  of  Albany,  N.  Y., 
State  Comr.  in  Lunacy,  writes  that  the  contract  for  con- 
structing diningroom  and  kitchen  addition  to  Chronic 
Bldg..  to  include  construction,  heating,  plumbing,  elec- 
tric light  wiring  and  fixtures  and  feeder  cables,  af  Bing- 
hamton  State  Hospital,  Binghamton,  has  been  awarded  to 
R.   T.  Ford  &  Co.,  of  Rochester,    for  $49,900. 

Ft.  Totten,  Willet's  Point,  N.  K.— Bids  wlil  be  re- 
ceived at  the  office  of  the  Constr.  Q.  M.,  U.  S.  A.,  until 
Oct.  18,  for  alterations  and  repairs  to  Barracks  107,  108 
and  no  at  this  post,'  as  advertised  in  The  Engineering 
Record. 

Plattsburgh  Barracks.  N.  y.^Bids  will  be  received  at 
the  office  of  the  Constr.,  Q.  M.,  U.  S.  A.,  until  Oct. 
28^  for  constructing,  plumbing,  and  electric  wiring,  a 
quartermaster's  stable,  and  constructing  a  wagon  bed 
at  this  pflst,   as  advertised  in   The   Engineering   Record. 

Castleton,  S.  I.,  N.  Y. — Bids  will  be  received  by  Dept. 
Pub.  Charities  (Roht.  W.  Hebberd.  Comr.),  New 
York  Citv,  until  Oct.  14,  for  labor  and  materials 
required  for  the  excavation,  masonry,  steel  and  iron 
roofing  and  metal  work,  carpentry,  glazing,  painting, 
hardware,  electric  work  and  all  other  work  (except 
plumbing,  heating,  elevator  work,  electric  wiring  and 
fitting  up  of  the  diet  kitchens,  drug  rooms  and  utiltiy 
rooms),  for  the  construction  and  completion  of  6  ward 
buildings  of  the  Sea  View  Hospital,  on  Manor  Rd.. 
Township  of  Castleton.  Boro.  of  Richmond.  Raymond 
F.  Almirall,  Archt.,   51    Chambers  St..    New  York  City. 

*Brooklyn,  N.  Y. — The  following  are  the  bids  opened  on 
Sept.  30  by  the  Dept.  of  Pub.  Charities  (Robt  W.  Heb- 
berd. Comr.)  for  furnishing  material  and  erecting  Coney 
Island  Hospital,  Boro.  of  Brooklyn:  Clarke  &  Stowe,  221 
Greenpoint  Ave.,  Brooklyn,  $.^47,300.  L.  A.  Burke  Sons 
Co..  25  W.  42A  St.,  N.  Y.  City..  $3<;o,7i.i;  P.  J.  Carlin 
Constr.  Co.,  I  Madison  Ave.,  N.  Y.  City.  $339,711;  R.  B. 
Ferguson,  252  Lee  Ave.,  Brooklyn,  $342,800;  Peter 
Cleary,  235  Bainbridge  St.,  Brooklyn,!  $349,990;  D.  J. 
Ryan,  yz:^  3d  Ave..  Brooklyn,  $343',8oo;  F.  T.  Nesbitt 
Co.,  n6  Nassau  St.,  N.  Y.  City,  $338,500,  and  R.  E. 
Hehingham,  i  Madison  Ave.,  N.  Y.  City,  $3.^8,475 
(awarded  contract). 

*Buffao,  N.  Y. — The  Bd.  of  Superv.,  it  is  stated,  has 
warded  the  contract  to  erect  an  addition  to  the  jail  (bids 
for  which  were  received  Sept.  10)  to  Geo.  Schaaf ,  1 4 
Builders*  Exchange,  at  $34,500. 

New  York,  N.  K.^The  following  are  the  bids  opened 
on  Sept.  26  by  the  Park  Board,  for  furnishing  material 
and  erecting  an  addition  to  Metropolitan  Museum  of 
Art,  to  be  known  as  Library  Wing  (addition  G) :  Buclc- 
ley  Realty  Constr.  Co.,  624  Madison  Ave.,  $90,000; 
Luke  A.  Burke  &  Sons  Co.,  Inc.,  25  W.  42d  St.,  $90,713; 
Calumet  Constr.  Co.,  15  E.  S9th  St.,  $91,721:  Thos. 
Cockerell  &  Son,  147  Columbus  Ave.,  $98,900;  Guidowe 
&  Galardi  Co.,  i  Madison  Ave.,,  $103,100;  Rich.  E.  Hen- 
ingham,  i  Madison  Ave.,  $94,127;  Cleo.  Hildebrand,  .18 
Park  Row,  $101,900;  Kelly  &  Kelley,  Inc.,  45  E.  42d  St., 
$9.1.735;  John  H.  Parker  Co.,  225  4th  Ave.,  $98,978;  M. 
Keid  &  Co.,  Inc.,  1 14  W.  39th  St.,  $98,880;  Thompson 
&  Kelsey.  $96,874;  Thos.  J.  Waters,  $95,000,  and  Wm. 
Werner,   892^    Forest  Ave.,    $99,527. 

GoTernor's  Island,  N.  Y.  H..  N.  Y. — Bids  will  be  re- 
ceived until  Oct.  15  by  the  Constr.  Q.  M.,  U.  S.  A., 
Governor's  Island,  N.  Y.  H..  for  furnishing  material  for 
the  construction,  plumbing,  heating,  wiring  and  lighting 
fixtures  of  a  post  exchange  and  gymnasium  at  Ft.  Jay, 
Governor's    Island. 

Poughkcepsie,  N.  Y. — Bids  will  be  received  until  Oct. 
9  by  State  Comn.  in  Lunacy,  at  Albany  (T.  E.  McGarr, 
Secy.),  for  2  new  boilers  at  central  group,  Hudson  River 
State    Hospital,   Poughkeepsie. 

Lone  Island  City,  L.  I.,  N.  Y. — Bids  will  be  received 
until  Oct.  17  by  Jos.  Bermel,  Boro.  Pres.,  for  rebuilding 
the  interior  of  the  county  courthouse. 

Rochester,  N.  V.— The  following  are  reported  to  be 
the  bids  received  Sept.  25  by  the  Bd.  Contract  &  Su,,ply 
for  remo'deling  the  armory  into  a  convent'on  hall :  1*. 
J.  Sauer,  $19,600;  Fred  Gleason,  $21,594;  R.  T.  Ford  & 
Co.,  $23,200;  Anthony  Link,  $21,844;  F.  H.  Rapp  &  Co.. 
$21,000. 

•The  contract  to  erect  above  building  is  reported 
awarded  to  Frank  J.  Sauer,  31  S.  Water  St. 

Glen  Cove.  L.  I.,  N.  K.— It  is  reported  that  the  Town 
Bd.,  C>ct.  19,  will  open  bids  for  erecting  the  brick  and 
terra   cotta   town   hall,    which   is  to    cost   about    $15,000. 

Ft.  Lincoln.  N.  D. — Bids  will  be  received  by  Bowers 
Davis,  Constr.  Q.  M..  U.  S.  A.,  until  Oct.  8  (not  Nov. 
8  as  previously  stated)  for  the  construction  of  an  ice 
house,  commissary  root  cellar,  and  addition  to  Q.  M. 
stables  at  this  post,  as  advertised  in  The  Engineering 
Record. 

Columbus  Barracks,  O. — Bids  will  be  received  until  Oct. 
30  by  Capt.  H.  M.  Chamberlain,  Constr.  Q.  M..  U.  S.  \., 
for  construction  of  3  double  sets  lieutenants'  quarters 
(including  plumbing,  heating,  electric  wiring  and  fixtures), 
I  quartermaster's  storehouse  and  1  wagon  shed  at  this 
post. 
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Cincinnati,  O.— Harry  Hake,  Union  Trust  Bldg.,  Cin- 
cinnati, it  is  stated,  has  been  directed  to  prepare  plans 
for  a  firebouse,  to  be  erected  in  Cumminsville,  at  a  cost 
of  about  $20,000, 

Youngstown,  O. — See   "Paving  and  Roadmaking." 

Wapakoneta,  O. — The  Auglaize  County  Infirmary,  it 
IS   reported,    has   been   destroyed  by   fire. 

Cleveland,  0.--Bids  will  be  received  at  the  offic  (.of  the 
Superv.  Archt.,  Washington,  D.  C,  untd  Oct.  31,  for 
mechanical  equipment  (except  elevators) ;  also  mtei  i'lr 
partitions  and  mason  work,  of  U.  S.  Post  Office,  at 
Cleveland,  both  proposals  advertised  in  TJie  Engineering 
Record. 

*Painesville.  O. — The  Trus.  of  the  Painesville  Hos- 
pital Assoc,  it  is  reported,  have  awarded  to  Chas.  Bauck 
Co.,  of  Cleveland,  the  contract  to  erect  an  addition  to 
the   hospital. 

Hamilton,  O. — The  following  are  the  bids  opened  on 
Sept.  24  at  the  office  of  the  Superv.  Archt.,  Washington, 
D.  C,  fof  the  construction  (including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and  wiring), 
of  U.  S.  Post  Office  building  at  Hamilton:  John  Grants* 
Sons  Cleveland,  $126,800,  and  Barnes  Bros.,  Marion. 
Ind.,   $108,000. 

Butler,  Pa. — It  is  stated  that  the  Co.  Comrs.  have 
decided  to  issue  $125,000  bonds  to  repair  the  courthouse. 

Hasleton,  Pa. — Cope  &  Stewardson,  of  Philadelphia,  It 
is  stated,  have  completed  plans,  and  bids  are  now  being 
received,  for  an  addition  to  be  erected  to  the  State 
Hospital  at  Hazelton.  which  is  to  consist  of  a  main 
building,  3  stories  hifh  and  2  wings  each  2  stories  high, 
to  be  of  brick  and  stone  and  cost  about  $60,000. 

Harrisburg,  Pa. — Bids  will  be  received  until  Oct.  16  by 
the  Bd.  Trus.  of  the  Pennsylvania  State  Lunatic  Hospital 
at  the  office  of  IL  L.  Orth,  M.  D.,  Supt.,  Harrisburg, 
for  erecting  a  building  for  the  care  and  treatment  of 
convalescent  inmates,  and  a  building  for  care  and  treat- 
ment of  the  recent  and  acute  patients.  J.  A.  Dempwolf, 
Dempwoif,   Archt.,   York. 

Pittsburg,  Pa. — Mayor  Guthrie  has  signed  the  ordinance 
authorizing  a  bond  issue  of  $150,000  and  a  special  appro- 
priation of  $25,000  to  provide  money  to  replace  build- 
ings destroyed  by   fire  at    Marshalsea. 

The  building  of  a  new  market  house,  at  a  cost  of 
about  $500,000,  is  reported  under   consideration. 

*  Philadelphia.  Pa. — The  contract  to  erect  the  super- 
structure of  the  Harbor  of  Refuge  Lighthouse.  Dela- 
ware Bay,  (bids  for  which  were  received  in  Philadel- 
phia, Pa.,  on  Sept.  10).  is  stated  to  have  been  awarded 
to    Danl.    L.    Toomey,   of   Brooklyn,    N.    Y.,   at  $14,800. 

Newberry,  S.  C. — It  is  stated  that  a  Special  Com.  has 
been  appointed  by  the  Chamber  of  Commerce  to  form  a 
company  with  a  capital  of  $  1 5,000  for  the  purpose  of 
erecting    a    hospital    here. 

Richmond.  Tex. — Bids  will  be  received  until  Oct.  14 
by  the  Comrs.  Court,  for  $75,000  courthouse,  $30,>J0 
Bragos  River  Bridge,  and  $5,000  Bernard  Bridge  r)t';;d^. 
For  further  information  address  D.  R.  Pearson,  Rich- 
mond. 

Roanoke.  Va. — Bids  will  be  rrcHved  until  Oct.  25  by 
W.  E.  Thomas,  City  Clk.,  fpr  building  an  extension  to 
the  City  Market  House,  and  rearranging  and  remodeling 
the  present  building.     H.  H.  Huggins,  Archt.,  Roanoke. 

*Olympia.  Wash.—lhf:  State  Bd.  of  Control  at  Olym- 
pia,  it  is  stated,  has  awarded  contracts  as  follows  for  work 
at  the  penitentiary:  Two  r  50-  h.  p.  boilers.  Babcock  tV 
Wilcox  Co.,  N.  Y.  City.  $4,963;  balance  draft  system 
for  heating,  Engineering  Corporation.  Seattle,  $t.8oo^ 
steel  material  for  new  buildings,  G.  H.  Sutherland.  Walla 
Walla,   $2,840. 

Seattle.  Wash. — It  is  reported  that  a  $5;o,ooo  building  is 
to  be  erected  at  the  Alaska-Yukon-Pacific  Exposition  for 
the  State  of  Oregon. 

Chippewa  Falls,  M-'i^.^Bids  will  be  received  until  Nov. 
is;  by  Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept., 
Washington,  D.  C-,  for  the  construction  (including  plumb- 
ing, gas  piping,  heating  apparatus,  electric  conduits  and 
wiring)   of  the  U.  S.    Post  Office  at  Chippewa  Falls. 

Eau  Claire,  Wis. — The  following  are  the  bids  received 
Oct.  I  by  the  Suoerv.  Archt..  Washington.  D.  C,  for  the 
construction  (including  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  the  U.  S.  Post 
Office  at  Eau  Claire:  P.  M.  Hennesey,  .St.  Paul,  Minn., 
$120,662:1.  W.  Millf^r.  St.  Paul,  Minn..  $116,927;  Newman 
&  Hay,  St.  Paul,  Minn.,  $147,253;  Genl.  Constr.  Co..  Mil- 
waukee. $133,154:  Northern  Constr.  Co.,  Milwaukee,  $134,- 
000:  Wm.  Lister.  Chiopewa  Falls,  $163,907;  Chippewa 
Falls  Constr.  Co.,  Chippewa  Falls,  $162,092;  C.  W.  GindMe 
Co..  Chicago.  111.,  $i2(;.i5o;  Canntzen  B;-os.,  Fergus  Falls, 
Minn..  $125,895,  and  Paul  Riemers  Sons,  Milwaukee, 
$124,197. 

Edmonton.  Alta. — Wm.  Fingland,  of  Winnipeg,  Man., 
it  is  stated,  is .  prepari'n;  plans  for  Pnrlianicnt  li-'ildings 
to  be  erect-'c.  here,  and  it  is  expected  that  the  contract 
for  the  construction  will  be  let  this   fall. 

Oaxaca,  Mex. — Dr.  M.  Damourett,  of  Oaxaca,  is  said 
to  be  planning  the  erection  of  a  tuberculosis  sanitarium 
here  to  cost  about   $500,000. 

BUSINESS    BUILDINGS. 

Notes   Arranged    Alphabetically    by    States. 

''Florence.  Ala. — The  Bd.  Dir.  of  Farmers'  Union 
Warehouse  Co.  is  stated  to  have  awarded  the  contract  for 
erecting  the  warehouse  in  East  Florence  to  Abbott  & 
Eberhard.  of  Sheffield.  The  structure  to  be  of  brick, 
80x120    ft. 

Phoenix.  Aria. — Trost  &  Trost,  of  El  Paso,  Tex.,  it 
is  reported,  are  preparing  plans  for  a  building  for  the 
Republican    Club. 

Trost  &  Trost,  of  El  Paso,  it  is  stated,  have  submit- 
ted plans  for  the  Y.  M.  C.  A.  Bldg.  to  be  erccled  on 
Monroe   St.    and    ist   Ave.,    at   a  cost  of  about   $60,000. 

*Los  Angeles,  Cal. — The  Pozzo  Constr.  Co.,  501  Macy 
St.,  is  reported  to  have  secured  the  contract  to  erect  a 
2-story  store  and  lodge  building  at  N.  Main  and  Macy 
Sts.    for  Mrs.  Marie  Hammel.  to  cost  $18,000. 

Contracts   for   work   in   connection  with   the   Y.   M.    C. 
A.   Bldg.,  which  is  being  erected  at  715  S.  Hope  St.,  it  is 
stated,  have  been  awarded  as  follows:     To  the  Natl.  Lum- 
ber Co.,  outside  iwndows  and  door  frapies;  B.  V.  Collins, 
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marble  and  tile  work;  Bailey  Ornamental  Iron  Co.,  Los 
Angeles,  ornamental  iron.  A.  B.  Benton,  114  N.  Spring 
St.,  is  the  archt. 

Long  Beach,  Cal. — The  Home  Bond  &  Bldg.  Assoc,  in 
which  M.  Pike  is  reported  interested,  it  is  stated,  has 
had  plans  prepared  by  L.  J.  Marshal!  for  a  theatre,  which 
it  is  proposed  erecting  at  3d  St.  and  Locust  Ave. 

Berkeley,  Lai. — It  is  reported  that  Mrs.  Lelita  Acheson 
and  her  son,  Wm.  Acheson,  are  planning  the  crectibn 
of  jj  business  building  on  the  site  of  their  residence  on 
University   Ave.,    to   cost   about    $75,000. 

"San  Francisco,  Cal. — Mrs.  Emma  Rose,  it  is  stated. 
has  applied  for  a  permit  to  erect  an  8-story  store  and 
office  building  at  Sutter  .St.  and  Clara  Lane.  Reid 
Bros.  Geary  and  -Stockton  .Sts.,  are  th  earcht-.,  Thoiiip- 
son-Starett    Co.,    205^    Sutter    St.,   are   the    bnilders. 

Edw.  Barron,  it  is  stated,  has  applied  for  a  permit 
to   erect  on   William   and   Geary    Sts..  a  .<2d.ooo   building. 

The  erection  of  a  6-story  hotel  at  N.  Ellis  and  Powell 
Sts.  is  reported  contemplated  by  the  Robert  P.  Kearney 
estate. 

Geo.  Alex(  A.  Wright,  Fredk.  W.  d'Evelyn  and  Chas. 
B.  Russell  are  reported  to  have  been  chosen  by  Mrs. 
Mary  A.  Lapidge  as  Trus.  of  the  Victoria  Memorial  Hos- 
pital, which  is  to  be  erected  in  the  Mission  Dist. 

*Los  .4ngeles.  Cal. — The  F.  O,  Engstrum  Co.,  E.  sth 
and  Colyton  Sts.,  it  is  stated,  has  been  awarded  the  con- 
tract to  construct  a  reinforced  concrete  ice  storage  build- 
ing on  Alameda  and  Industrial  Sts.,  for  the  Union  Ice 
Co.  It  will  cost  $28,000  and  was  designed  by  H.  A!5ian 
Reeves. 

Sausalito,  Cal. — Eugene  Korn  and  others,  it  is  stated, 
are  considering  the  forming  of  a  company  with  a  capital 
of    $150,000,   and  erecting    a   4-story   hotel    here. 

Denver.  Colo. — Chas.  Boettcher  is  reported  interested 
in  the  erection  of  a  $400,000  7-story  reinforced  cement 
fireproof  business  building  at  i6th  and  Market  .Sts. 

"Contracts  for  erecting  the  Casino  in  Lake  view  Park,  \ 
which  is  to  cost  about  $100,000,  are  reported  awarded  as 
follows:  Concrete  and  brick  Work  to  D.  S.  Stabling; 
lumbT  and  carpentry  work  to  the  Frank  Kirchnor  Lum- 
ber Co.,  7th  and  Lawrence  Sts.,  and  plumbing,  sewerage 
and  sanitary  work  to  the  J.  E.  KiefCT  Co.,  141  o  Law- 
rence St. 

T.  A.  Ferguson  is  reported  to  be  planning  the  erection 
nf  a  4-story  office  building  at  1715  Champa  St.,  to  cost 
$121;. 000. 

Coal  Creek,  Colo. — It  is  stated  that  the  Odd  Fellows 
intend  erecting  a  2-storv  stone  and  concrete  building  a* 
n  cost  of  $20,000  to  replace  the  hall  which  was  destroyed 
by    fire. 

Pueblo.  Colo. — Dr.  J.  D.  Moore  and  oti  ers.  it  is  stated, 
in*  end    erecting  a    natatorium    to   cost    $20,000. 

Jacksonville.  Fla. — W.  P.  Richardson,  1 28  E.  Bay  St., 
is  stat''d  to  have  applied  for  a  permit  to  erect  for  the 
Atlantic  &  East  Coast  Terminal  Co.  3  warehouses  and 
nffice  buildings  at  Bay.  Forsyth.  Jefferson'  and  Davis 
Sts.  They  are  to  be  of  brick,  part  i  story*  and  part  2 
slories  in  heicht. 

Tamt^a.  f/n. — It  is  stated  that  a  $60,000  Y.  M.  C.  A. 
Bldg.  is  to  be  erected   at  Truggs  St.  and    Florida  Ave. 

Athens.  Ga. — The  Athens  Hotel  Co.  is  reported  to  have 
decided  to  erect  a  fireproof  hotel  on  Washington  St.,  to 
cost  about  $150,000. 

Savannah.  Ga. — It  is  proposed  to  remodel  Pulaski 
Hotel,  at  a  cost  of  about  $25,000. 

Boise.  Idaho. — J.  A.  Pinney  is  said  to  be  having  plans 
prepared  for  a  theatre,  which  he  intends  erecting  on 
Sth    and    Jefferson    Sts. 

Decatur.  Ill.—E.  R.  Wright,  of  Taylorville.  Secy. 
Pythian  Home  Board,  writes  that  bids  for  erecting  the 
home  in  Decatur,  for  which  there  is  an  appropriation,  of 
$  r  25.000,  will  be  opened  Oct.  1 2.  Deal  &  Ginzel,  of 
Lincoln,  are  the  archts. 

De  Kalb,  III. — It  is  stated  that  the  erection  of  a 
$40,000    Y.    M.    C-    A.    Bldg.    is    under    consideration. 

Springfield  III. — Plans  are  reported  to  have  b^en  ap- 
proved for  the  Masonic  clubhouse,  to  be  erected  at  S. 
6th  St.  and  Capitol  Ave.,  at  a  cost  of  $50,000. 

*East  Chicago.  Ind. — The  contract  for  erecting  the  I. 
O.  O.  F.  Hall  is  stated  to  have  been  awarded  to  W.  W. 
Parker,  of  Hammond,  Ind.,  for  about  $12,000. 

Wabash.  Ind. — It  is  stated  that  the  Wabasii  Athletic 
Asso.  will  erect  a   $15,000  gymnasium. 

Waterloo,  la.- — The  carbarns  of  the  Waterloo,  Cedar 
Falls  &  Northern  Ry.  Co.  are  reported  destroyed  by  fire. 

Wichita.  Kan. — The  Wichita  Wholesale  Grocery  Co., 
according  to  reports  has  accepted  plans  for  a  4-story 
warehouse    and    business    building. 

*New  Orleans.  La. — Geo.  J.  Glover,  Hennen  Bldg.,  is 
reported  to  have  secured  the  contract  for  thr-  ""ju^ida- 
tions  of  the  Monteleone  Hotel,  a  i2-story  building,  to 
be  erected  on  Royal  St.  Contract  price  reported  to  be 
$3'5.ooo. 

Toledano  &  Wogan.  830  Canal  St..  it  is  stated,  have 
completed  plans  for  the  superstructure  of  the  above 
hotel    and   bids    for  the   construction   will   soon    be   asked. 

Springfield.    Mass.~G.    Wood   Taylor,  425   Main   St.,   i 
is    stated,    has    prepared    plans    for    a    club    house    to    be  - 
erected   by   the    Nayasset   Club   on    W.    State    St.,   to   cost 
$119,000.      W.  H.   Nevins  and   E.  A.  Carter  are  members 
of    the    Bldg.    Com. 

*Grand  Rapids,  Mich. — Chas.  Hoertz  &  Son,  18  Porter 
Rlk.,  are  reported  to  have  secured,  the  contract  to  erect  an 
addition  to  the  Hotel  Pantlind,  at  about  $20,000. 

Breckcnridge.  Minn. — The  citizens  are  renorttd  to  be 
agitating  the  erection  of  a  Y.  M.  C.  A.  -Bldg.  at  a  cost 
of   $15,000. 

*Chillicotlie,  Mo. — Jas.  E.  Meek,  of  Chillicothe.  is  re- 
ported to  have  secured  the  contract  for  the  brick  work 
on  the  factorv  building  to  be  erected  here  for  the  Brown- 
ing Kake  &  Storck  Co..  which  is  moving  from  LVowning 
to  Chillicothe.  The  cost  of  the  building  is  to  he  about 
$20,000. 

Kansas  City,  Mo. — Tarvis  Hunt,  Dwight  Bldg.,  is  re- 
ported to  have  submitted  plans,  which  have  been  accepted, 
for  a  20-story  steel  fireproof,  marble  and  terra  cotta  office 
building,    which    the   Great    Western    Life    Insurance    Co. 


*Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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(O.  I.  \°ui  Luldiatha■^  Pro.)  R.  A.  Lone  BUg,  coa- 
mapUm  mctint  at  Axh  St.  and  Grand  Ave.  at  a  ooat 
of  aboat  f  1.500.000.  It  is  expected  that  contracts  will 
be  kt  witkin  je  dayv 

J.  O.  Hon.  S.  Y.  Life  Bide..  i>  reported  to  be  the 
artht.  for  a  mnaic  hall  whkh  is  to  be  erected  at  Oak  and 
ijih  Sis.,  at  a  cost  of  $jso.oao. 

Ciiy.    U». — G.    H.    CUrtt   owner   of   the    Or- 
ThaOTc,   it  is  reported,  is  plannios  the   erection 
of  a  %tm,tn»  theatre. 

W«»«rl.  N.  /.— Hyman  Roaeoaohn.  188  Market  St..  is 
said  to  be  nrcparinii  plans  for  6  4.story  brick  store  and 
apaitaseat  boaue*.  to  be  erected  at  Belmont  and  Avon 
Ana.,  lor  Giashry  &  Elin.     The  total  cost  is  to  be  about 

Hokoira,  N.  J. — Edw.  M.  Patterson.  7<  Montcomery 
St.,  Jersey  Oty,  is  slated  to  hsve  completed  plsns  tor  the 
a  tats  aad  store  buildinss  trhich  are  to  be  erected  at 
■  cdi  St.  and  Wilkw  Ave.,  at  a  total  cost  ~f  Sso.ooo. 
Kidtet  Bicley,  i4th  St.  and  Willow  Ave.  is  tuc  owner. 

AlUalic   City.   .V.  J. — H.   A.    Stout,    Bartlett    Bldg.,   is 


to  have  prepared  plans  for  an  S-story,  sooxot  ft., 
hricfc  and  terra  cotta  hotel,  to  be  erected  on  the  Board 
Walk. 

B»§oio.  X.  i'. — Plans  have  been  filed  for  s  brick  sd- 
ditioa  to  the  mahhouse  of  the  Riverside  Malting  Co.,  at 
uti    Niacara   St.,  to  ecst  $jo,ooo. 

Amturu,  N.  Y. — It  ia  stated  that  bids  will  be  receired 
nati]  Not.  si  by  the  Bd.  Tms.,  Masonic  Temple  Assoc. 
for  erectin(  a  temple.    G.  Edwd.  Cooper,  Archt,  Utica. 

.  lf*m  York.  .V.  Y. — Plans  have  been  filed  for  the  erec- 
of  the  following  buildings:  6-story  brick  and  stone 
t  and  tenement  at  78  Bayard  St.  for  A.  Sbabero; 
coat,  t45,aoo;  Peter  M.  Coco,  Archt.;  6-story  brick  snd 
stone  stores  aad  tenments  at  Broome  and  Lewis  Sts.  for 
SassL  Goldinc;  cost.  $25,000;  Saml.  Sass,  .\rcht.:  6-story 
brick  aad  stoae  stores  and  tenement  at  Pike  and  Henry 
Sis,  for  Jnlins  Tishman;  cost,  $80,000;  K.  A.  Meyers, 
.\rcfats.:  la-story  brick  and  stone  store  and  loft  building 
at  48  West  list  St.  for  Tischel  Rcaltv  Co.;  cost,  $150,000; 
Schwartz  A  Gross,  Archts.;  j-story  brick  and  stone  store 
aad  loft  bnildinc  at  40  W.  45tb  St.  for  Jos.  Keen:  cost. 
$S5,ooo;    Alfred    E.    Barlow,    Archt.;    6-story    brick    and 


stores  and  tenement  at  474  3d  Ave.  for  Kramer  & 
Rodonorc:  cost,  $90,000;  Geo.  F.  Pelharo,  Archt.;  10. 
story  brick  and  stone  store  and  apartment  house  at  Bway. 
aad  tilth  St.  for  A.  C.  and  H.  M.  Hall  Rcaltv  Co.;  cost. 
$750,000;  Neville  &  Bane,  Archt.;  i.story  brick  and  stone 
stahle  at  144th  St.  and  Lenox  Art.  for  Jos.  A.  Pucci: 
coal.  $50,000;  Neville  &  Bagge,  Archt.;  alterations  to 
5-stor-  brick  and  stone  Masonic  Fraternity;  cost,  $800.. 
000;  Trustees  Masonic  Hall  and  Asylum  Fund;  H.  P. 
Kaowles.  Archt. 

Harry  P.  Koowles,  t  Madison  Ave.,  architect  for  the 
Maaonic  fraternity  of  the  State,  has  filed  plans  with 
BmMiin  Supt.  Murphy  for  an  i8.story  extension  to  the. 
Maaonic  Hall,  at  3<d   St.  and  Sixth  Ave.;  cost  $800,000. 

The  Geo.  .K.  Fuller  Constr.  Co..  Flat  Iron  Bldg., 
ajd  St.  and  Bway.,  it  is  stated,  has  secured  the  con- 
tract to  erect  the  id  Nat.  Bank  Bldg.,  at  sth  Ave.  and 
aSth   Sl 

The  contract  to  erect  the  building  for  the  Lotus  Club 
in  W.  STth  St.  is  reported  to  have  been  awarded  to 
Marc  Eidlitz  k  Sons.  489  5th  Ave.  Probable  cost, 
$400,000. 

I'allry  Cily,  N.  D. — Hancock  Bros.,  of  Far^o,  If  is  re- 
I>ort«d.  have  prepared  plans  for  the  j-story  brick  Masonic 
Temple  to  be  erected  here,  at  a  cost  of  about  $15,000. 

CUvtIamd,  O. — The  Doan  Coines  Realty  Co.,  is  re- 
ported incorporated  with  a  capital  of  $150,000  for  the 
porpoae  of   erecting   an  8-story   business  building. 

Cimcimmali,  O.— fhe  Cincinnati  Church  Co..  SpVing 
Grove  Arc.,  it  is  stated,  intends  erecting  a  i  and  2- 
rtory  concrete,  60x340  ft.,  addition  to  cost  $35,000. 

The  Reliance  Eng  Co.  is  reported  to  have  been  com- 
missioned by  the  B.  H.  Kroger  Grocery  ft  Baking  Co.  to 
prepare  plans  for  a  $25,000  stable,  to  be  erected  Mjoining 
the  bakery  and  warehouse  on  Reading  Road. 

CammtltsvUU,    Pa. — It    is    suted    that    plans    are    being 
'    ''   for  a  5-story  building,   to  be  erected  at   Pitts- 
Main  Sts.,  for  the  Second  National  Bank. 


SwiMsvalt.  Pa.— The  Pennsylvania  R.  R.  Co.  (Alex.  C. 
Skaad.  Ch.  Engr.,  Philadelphia,  Pa.),  it  is  stated,  will 
soon  let   the  contract   to  erect  a  new   station  here. 

York,  Pa. — The  York  Trust  Co..  according  to  reports. 
baa  accepted  plans  prepared  by  T.  A.  I>empwolf,  of  York. 
lor   a  ^-storr  business    and    office  building. 

'PhilaJflfkia.  Ta.— The  WilHam  Steele  ft  Sons  Co.. 
1600  Arch  St..  has  been  granted  a  permit  to  erect  a 
$240,000  bread-baking  plant  for  the  Freihofer  Vi»nna 
Baking  Co.,  on  Indiana  Ave.  to  Clearfield  St.,  and  from 
191k  to  2Dth  Sts.  The  plant  will  include  a  s-story 
and  basement  brick  and  concrete  warehouse,  93x388  ft. ; 
a  i-slory  brick  boiler  and  engine  house.  103x69  ^'■: 
a  i-slory  brick  bakery  building.  136x296  ft.,  and  a  stone 
cold   storage   plant,    55x155    ft.,   underground. 

*P.  T.  Maguire  is  renorted  to  have  been  awarded  the 
cotitract  to  erect  a  parish  house  for  the  Church  of  the 
Intaianilate  Conception  at  810  E.  Chelton  Ave.,  Germaiv 
town.  The  building  will  be  70x118  ft.  and  3  stories,  of 
Rosaan  brick  and  granite,  with  terra  cotta  trirnminjrs. 
The  cost  will  be  about  $55,000.  F.  Russell  Stackert. 
1431  Chestnut  St.,  Archt. 

The  Hconebi^ue  Cocstr.  Co.  Is  slated  to  have  l>ern 
granted  a  pcmnt  to  install  reinforced  concrete  fooiinKs, 
colomns,  floors,  bcama  and  girders  in  the  building  rif  the 
Horn  ft  Hardardt  Baking  Co.,  now  in  process  of  con- 
itiucliow  at  303  S.  loth  St.  The  cost  will  be  $40,000.  F. 
Sasaeil  Stackert,  1431  Chestnut  St.,  Archt. 

Lamtatler,  Pa. — Sec  "Electric  Railways." 

PrarUrnee,  R.  /.—It  is  stated  that  the  Maiden  Lane 
Really  Co.  has  been  organised  with  B.  P.  Cheney,  of 
Bostoo,  Mass..  Jas.  Hanley.  of  Providence,  and  others, 
to  erect  a  lo-slory  Silversmiths'  Bldg.,  at  18  Johnson   St. 

SathvOU,  Trnn. — The  warehouses  of 
Co.,    grain    dealers    on    ad    Ave.,    N.,    it 
been  destroyed  by  fire. 

Uemfkit.     Tenm. — Waller     Harrison 
Ala.,  it  is  stated,  is  preparing  plans,  for 
minal    Sution.    which    ia   to   be    erected 
the  Memphis  R.  R.  Terminal  Co. 

Houtton,  Tex. — Bids  are  wanted  until 
ing  a  3-story  brick  building  for  G.    A. 


Boya  Douglas  & 
is   stated,    have 


of  Birmingham, 
the  Union  Ter- 
in   Memphis   by 

Oct,  8  lor  erect- 
Sternenberg,   at 
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Milam    St.    an.I  Walker  Ave.    O.   H.   P.   Rudcsill  &  Son, 
.\rchts-.    10 ■.■.■..     lixas   .^ve. 

Part  .Inhnr.  7.-...— It  is  reported  that  the  members 
of  the  Cicrroan  Club  nronose  erecting  a  $25,000  cluo 
house   at    .\tlanu  and   Mobile    Aves. 

Demison.  Tfx.—U.  Brooks  &  H.  Tone.  Jr..  are  re- 
ported to  have  secured  a  building  on  Mam  St.  and  have 
engaged  C.  W.  and  O.  I..  Rapp.  of  Chicago,  III .  to 
prepare  plans  for  alterations  to  convert  the  building 
into  a  theatre,   which  are  to  cost  about   $30,000. 

'.\orfolk.  I'd.— The  contract  to  erect  the  Naval  Y.  M. 
C  A  IVldg.  ill  Norfolk,  it  is  stated,  has  been  awarded 
to  John  Henry  Miller,  of  Baltimore,  Md.  Ihere  is 
about  $235,000  available  for  the  building. 

KUhmond.  Fo.— Plans  have  been  approved  for  the 
freight  and  office  building  which  the  Seaboard  Air  Line 
Ry.  (W.  L.  Seddon.  Ch.  Sngr.,  Portsmouth),  will  erect 
on  the  east  side  of  isth  St.,  between  I- ranklin  and 
Broad  Sts.  The  structure  will  cost  $45,000.  It  will  be 
used  for  storage  and  station  purposes,  the  offices  being 
on  the  second  story. 

•Spokane,  W'ojA.— John  Huetter.  429  Sharp  Ave.,  is 
reported  to  have  secured  the  contract  to  erect  a  branch 
exchange  at  Sinto  Ave.  and  Jefferson  St.,  for  the  Pacific 
Sutes  Telephone   Co.,   at    a   cost    of    $20,000. 

Scallle,  Wash.— The  Trustee  Security  Co.,  it  is  stated, 
intends  erecting  a  building  to  be  known  as  Central  Blk.. 
and  to  cost  $1,500,000.  .  . 

The  Metropolitan  Building  Co.  is  renorted  incorporated, 
to  erect  3  office  buildings  on  Union  St.  and  sf'  Ave.,  at 
a  cost  of  about  $500,000.  Jas.  A.  Moore,  C.  h.  White 
and   others  are  reported  interested.  .  ^.j  .„ 

The  New  Washington  Improvement  Co.  is  reported  to 
have  in  contemplation  the  erection  of  a  wing  to  the  New 
Washington  Ilotrl,  at  a  cost  of  $100,000. 

CHURCHES  AND   DWELLINGS. 
Ifala  Arranged  Alphabetically  hy   States. 

•Los  Angeles,  Co/.— Contracts  for  work  on  the  Sci- 
entist Church,  to  be  erected  on  W.  Adams  St.,  it  's  stated, 
have  been  awarded  by  A.  F.  Rosenheim.  Archt.,  U-  W. 
Ilellman  Bldg..  as  follows:  Blumve  &  Jay  Co.  plumbing, 
sewering  and  gas  fitting  $3,450:  F.  E.  Newberry  Co., 
electrical  work,  «2.338:  Atlantic  Terra  Cotta  Co.,  terra 
cotta  work,  $32,100.  and  the  enameled  and  facing  brick 
to  the  Hydraulic  Pressed  Brick  Co..  of  St.  Louis,  at 
$13,000. 

Trinidad,  Colo. — S.  I..  Anderson,  it  is  stated,  has  been 
granted  a  permit  to  erect  at  Colorado  and  Arizona  Aves. 
a    $35,000    apartment    house. 

Wocon,  Go.— It  is  reported  that  the  Tabernacle  Church 
has  been  organized,  with  M.  K.  Layton,  Chmn.  and  b. 
H.  Middlebrooks.  Secy.,  and  intends  erecting  an  cdihcc 
costing   about   $15,000. 

Chicago.  ;H.— Sigmund  Hecht,  according  to  reports, 
will  erect  a  33story  apartment  house  on  Wrightwood 
Ave.    and    Hampden    Court,    to    cost    $40,000. 

El  Dorado,  Kan.—H  is  reported  that  the  Methodist 
Congregation  has  accepted  plans  prepared  by  W.  O. 
Charles,  of   Wichita,   for  a  new  edifice. 

Covington,  Ky. — It  is  stated  that  the  members  of  the 
St.  Augustine  Church,  of  Central  Covington,  propose 
erecting   an    edifice    costing    about    $60,000. 

Holyoke    Mass. — A.  W.  Ilolton  is  stated   to  have  com- 
pleted  plans    for   a   3Stcry,    50x38    ft.,    addition,    which    it 
IS  proposed   erecting    to    the   Sarah   Gllelte    Home    for   the 
-Aged  People,  and  it  is  reported  that  the  Bldg.  Com.  will 
'soon  ask  for  bids  for  the  construction  of   same. 

•Fratee,  Minn. — Herman  Jeuh.  of  Minneapolis,  it  ii 
sUted,  has  secured  the  contract  to  erect  a  R.  C.  Church 
here    at    $17,675- 

Park  Rapids,  Afinn.— Bids  will  be  received,  it  is  stated. 
until  Oct.  14  (readvertisement)  by  Rev.  P.  O  Mcara. 
Pastor  St.  Peter's  R.  C.  Church,  for  erecting  a  bridt 
edifice.     A.  J.  lilix.  Archt..  St.  Cloud. 

Hatliesburg,  Miss. — It  is  stated  that  plans  are  being 
prepared  for  an  edifice  for  the  First  Presbyterian  Church, 
which   is  to   cost  about   $50,000. 

Newark,  N.  J. — Hymen  Rosensohn,  188  Market  St.,  is 
stated  to  be  preparing  plans  for  a  4-story  brick  apart- 
ment house,  to  ne  erected  at  a  cost  of  $25,000,  at  78 
Monmouth  St..  by  Marks  Brooks. 

Palerson,  N.  /.— Chas.  E.  Sleight.  Romainc  Bldg.,  is 
reported  to  have  prepared  plans  for  an  apartment  house 
which  is  to  be  erected  at  Clark  and  Ward  Sts.  by  the 
Paterson  Realty  Co.  at  a  cost  of  about  $200,000. 

Jersey  City.  U.  J. — John  A.  Resch,  170  Lexington 
Ave.,  is  reported  to  have  lieen  engaged  by  Saml.  Gorlin. 
153  Bayv-.cw  Ave.,  to  prepare  plans  for  4  brick  apart- 
ment houses  to  be  erected  on  Van  Horn  St.,  at  a  total 
cost    of    $80,000. 

New  York,  N.  K.— Plans  have  been  filed  for  the  erec. 
tion  of  the  following  buildings:  5-story  brick  and  stone 
tenement  at  334  3d  Ave.  for  Wm.  Itradlcy;  cost,  $25,000; 
Radclifle  &  Kelly,  Archts.;  6-story  brick  and  stone  tene- 
ment at  1st  Ave.  and  ii4tli'  St.  for  B.  Pcrnctti;  cost, 
$75,000;  L.  T.  J.  Weiher,  Archt.;  6story  brick  and  stone 
apartment  at  Bway.  and  i22d  St.  for  Times  Realty  Co.; 
cost,  $175,000:  Neville  8t  Bagge,  Archts.;  4Story  brick 
and  stone  residence  at  Northern  Ave.  and  i8ist  St.  for 
Dr.  Chas.  W  Patcrno:  cost,  $120,000;  John  C.  Watson, 
Archt. ;  3  3.story  brick  tenements  at  College  Av.e  and 
i65lh  St.  <or  Jos.  Reiss;  cost,  $54,000;  Goldner  &  Gold- 
berg. Archts. 

Buffalo,  N.  Y. — ^The  erection  of  a  $25,000  edifice,  it  is 
rcfiorted,  is  contemplated  by  the  niemlicrs  of  the  Grace 
UnivcTsalist  Church. 

Rockatuay  Beach.  L.  I.,  N.  Y. — The  members  of  the 
Congregational  Church,  according  to  reports,  are  con- 
templating the  erection  of  a  new  edifice,  to  cost  about 
$50,000. 

•Pittsburg,    Pa. — Hays    ft    Dodds.    of    Allegheny,  it    is 

stated,  have  secured  the  contract  to  erect  a  $20,000  brick 

residence  at  Wilkins  and  Murray  Aves.,  Squirrel  Hill, 
for   Jos.   A.    Kelley. 

•Wilkinihurg,   Pa. — Jack    Allhouse.    it    is   reported,    has 

secured   the  contract  to  erect  a  $25,000  brick  and  stone 

edifice  for  the  Warren  M.  E.  Church  on  Center  Ave.. 
Wilkinsburg. 
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o~.-,i./,„    Pn  — Nirdlinger  &  Simpson.   Diamond  Bank    ■ 
Sewtckley,  I  a. — "'™"?¥^'      u.    nrenaring   pans    for    a 

„, 'I    ,  I..L-      P.,      Tf  i<  stated  that  plans  arc  bcins  pre- 
"i''t''\\'  I      Blithe     Kothsc  'ii.i  "^liUlg..    and   will    he 

on  58th  and  M.ister  Sts. 

l.>ank  B.  WonscUcr  at  Norristown,  to  cost  $.5,000. 

o  -J,-,.  J?  r— It  is  reported  thilt  the  members  of 
St^^Anne's  R.  C.  Church  a're^on.empla.ing  the  erection 
of  a  $25,000  edifice. . 

nnlln,  Ter— It  is  stated  that  a  committee  ha^  been 
■  .  i  i,,^  ;!,,.  n^k  I  awn  Methodist  Church  to  secure 
pirlo?  a'^n^w^d^fice  which  it  is  proposed  erecting  at  a 
cost  of  about   $J5.ooo. 

■^hokane  Wash.— The  members  of  tl)e  First  Piesby- 
terianamrch.  according  to  reports  are  considering  the 
ercct"on    of   a   new    edifice    to    cost   about    $75,000. 

SCHOOLS. 

Notes  Arranged  Alphabetically  by  5fa(cj. 

Jasper.  Ala.— The  erection  of  a  high  school  at  a  cost 
of  about   $25,000   is  reported  under   consideration. 

Ala,neda,  Cal.-See  "Power  Plants,  Gas  and  Elec- 
tricity." 

San  Diego  Cal.—Tbe  Bd.  of  Educ.  is  reported  to  have 
accepted  the 'plans  of  Harrison  Albr  ght.  oj  Los  Anfte 
for  a  reinforced  concrete  20-room  school  to  be  erected  at 
.2th  13th,  E  and  F  Sts..  at  a  cost  of  about  $100,000,  in- 
cluding equipment. 

•Rcdondo,  Cal.—h.  J.  Notman  is  reported  to  have  se- 
cured the  contract  to  erect  the  grammar  school,  at  ?..,- 
000. 

South  Pasadena,  CaI.—.\.  Hinckley,  City  Ok.,  writes 
that  the  citizens  on  Sept.  13  voted  to  .ssue  ^fj.™"  ''""'^^ 
for  erecting  .schools.  For  further  infor.natiq).  address 
Clk.  County   Hoard  of  Supervisors. 

H^immanlic,  Co>i«.— Jos.  Jackso.;,  of  New  York.  N.  Y., 
is  reported  to  have  submitted  plans  for  a  •2-story  lo- 
room  brick  school  to  be  erected  for  St.  Joseph  Par.sh. 
Rev.   J.    J.    Fleming,   pastor. 

Buhl  Idaho.— It  is  reported  that  W.  R.  Parson  &  Son 
Co  of  Duluth,  Minn.,  I'as  been  engaged  to  prepare  plans 
for  a  school  to   be  erected   here  at  a  cost  of   $25,000. 

Greencastle,  Ind.— The  Library  Com.  of  De  Pauw 
Univ..  it  is  stated,  has  directed  6.  D.  fohlen  Majestic 
Bldg.,  Indianapolis,  to  complete  plans  for  the  library, 
which,  it  has  been  decided,  is  to  be  constructed  of  stone 
and  reinforced  concrete.  Bids  for  the  construct.on  will 
be  asked,  According  to  reports,  .n  about  s  weeks;  probable 
cost,  $50,000.     C.  W.  Coffin,  Secy.,  De  Pauw  Univ. 

Wichita,  Kan.— The  Roman  Catholics,  it  is  reported 
contemplate  erecting  a  Cathedral  School  to  cost  about 
$130,000. 

Washington,  Kan.— The  Secy.  Bd.  of  Educ.  writes  that 
.,.ds  will  be  received  on  Oct.  20  for  the  ercct.on  of  a  h.gh 
school,  to  cost  bet.    $.2,000  and  $15,000. 

Covington,  La.— Bids  will  be  received  until  Oct.  12  by 
C.  Z.  Williams,  for  the  entire  construct.on  of  a  public 
school.  And.  J.  Bryan.  Archt.,  708  Ilennen  Bldg.,  New 
Orleans. 


hid 


•Salem  Mass.—T.  G.  Pinnoch  writes  that  the  contract 
for  installing  a  hot  water  circulating  system  .n  the 
high  school  (bids  for  which  were  rece.ved  Sept.  .0),  has 
been  awarded  to  Evans  Almirall  Co.,  of  New  York,  N.  Y. 

•Fall  River,  Mass.—Yatk.  Corrigan,  4  Morgan  St.  is 
reported  to  have  secured  the  contract  to  erect  the  West- 
all  School,  a  red»brick  structure,  including  ventilating, 
l-eating,  lighting,  etc.,  at  $66,500.  Other  bids  were:  Jas. 
,\.  Donnelly,  $69,792;  Fall  River  Granite  &  Lonstr.  LO., 
$73,995- 

Northampton,  Mass. — it  is  reported  that  a  new  library 
is  to  be  erected  at  Smith  College  at  a  cost  of  about 
$60,000. 

•St.  Clair  Heights.  Mich.— J.  Merrill,  Principal  of 
School,  writes  that  Tohn  Cutler,  of  Detroit,  has  the  gen- 
eral contract  and  Ernst.  Bros.,  of  Detroit,  the  contract 
for  the  heating  and  plumbing  in  the  4-room  addition  to 
the   school. 

Lansing,  Mich.— The  State  Bd.  of  Agriculture  is  stated 
to  have  rejected  all  bids  recently  received  for  erecting  the 
agricultural  building  at  the  Michigan  Agricultural  Col- 
lege, as  they  exceeded  the  appropriation,  winch  is  $125,- 
000, 

•Ishpcming.  JWicA.— Chas.  Burt.  Chmn.  Bldg.  Com., 
Bd.  Educ.,  School  Dist.  No.  i,  writes  that  C.  L.  Andcr. 
son,  of  Ishpcming.  has  secured  the  contract  for  ventilating 
and  heating  the  high  school  (bids  opened  Sept.  23)  for 
$14,022. 

Bids  for  plumbing,  sewerage  and  gas  fittings  for  the 
above  high  school  have  been  rejected  and  new  bids  will 
be  received  in  about  2  weeks. 

Opechee,  Mich. — It  is  stated  that  the  plans  and  speci- 
fications for  the  $10,000  school  arc  about  completed  and 
bids    for    the    construction    will    soon    be    asked. 

Moorhead,  Minn. — It  is  stated  that  all  bids  recently 
received  by  the  State  Bil.  of  Control  at  St.  Paul,  for 
erecting  the  Normal  School  here,  exceeded  the  appro- 
priation, which  is  $50,000.  The  plans  are  to  he  modified 
so  as  to  reduce   the  cost. 

Evcleth,  Minn. — It  is  stated  that  plans  and  specifica- 
tions for  a  school  to  he  erected  on  the  north  side  have 
been  completed,  and  bids  for  the  construction  will  soon 
be  asked. 

•Minneapolis,  Minn. — It  is  stated  that  the  contract  for 
installing  a  ventilating  and  heating  system  in  the  West 
High  School  has  been  awarded  to  Archambeau  Htg.  & 
I'lumhing  Co.,  2.9   S.   3d  St.,  at  $2., 640. 

•Kansas    City,    Mo. — Flanagan    Bros,  are    reported    to 

have   secured    the  contract    for   erecting  annex   to   Central 

High    School    to    cost    about    $50,000.  .\rchilcct,    C-    A. 
Smith,    Dwight   Bldg. 


'Iltmi  marked  thus  give  the  names  of  parlies  awarded  contracts. 
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Helena  Mo„t -A  O.  Von  Ilerbulls.  of  WashinRton, 
roll  of  Hel/nf  1  ''a^f'^bmittcd  to  Rishop  Tohn  P.  Car: 
erected  for  the  Roman  Catholic  Church.  The  buildinK 
yellow  brfck'''   '""""^  "-  '=°"^tructed   of  granite  anS 

it  ir^tat'ed'  h/J'-ir'^^"  ^"'■■a'^'  to  erect  the  high  school, 
at  $  1 1^3 04  ■  awarded  to  E.  Rokahr,  of  Lincol;i; 

ren?rtTh'/'''*-~^'''j''^lI'''<'^-  of  Fall  City,  according  to 
$^^?40o'.  ^"""""^    "■'   contract    to   erect    a    schoof  at 

until'"oc1''^f/h:"n^'"'''T''  ^-  ^-T?'''^  ""'  ''^  '•'^"■•ved 
St    an  1  ITnint    /    ^   T-    J-    ^'V"^.    nist.    Clk.,    Woodridge 

f.:t  scL'o^hrse^-w„["^M!%';2U%ti;[?  P^^^.  --- 

sciTioi'tt'"'  co;t-^;;rI''"  ""'''''"  °^ '  r'"^^  ">  "•<=  h-gh 

ition  The  ercctinn  H°-''°°:  "^  --eported  under  consider- 
at  a'rn.T  nf  h  ,  S  "  "'""lary  school  on  Darrow  Ave. 
sideraS.  ^^°'''°°'    "   ^'^"'   "P"--"^^   ""^er   con! 

comnlcted''"f„/'Vl,-'-~f*  ■'"  .'•ff''  "'="  P'^"''  have  been 
ejected  nt  .i,»  r  •  P''y="^al  laboratory,  which  is  to  be 
erected  at  the  Un.v.  at  a  cost 'of  about  $600.000..       Work 

for  ,he°T;"f"''=  f  °Tl-  ,P'?"f  ^^^"^  ^-l^o  1"=  comideted 
be  erectS  ,^  ""  and  hmlogical  laboratory,  which  is  to 
not  corimpn.l  f™"  "^  $600,000.  but  work  on  this  will 
not    commence    for    several    months. 

.t-.lT"%r"''*- /•y—'^''^  citizens,  on  Sept.  24.  it  is 
high  s'chMl  '""'^  °^   $68,000  bondL   to   erect  a 

ro'^^-VM^S-  ^-  A^-~'^i"=  Consolidated  Eng.  &  Constr. 
?„„;  /^?'1'^°"  Aye..  New  York  City,  has  secured  the 
contract  for  erecting  a  gymnasium  for  the  Svracuse 
Uniyersity  It  will  be  of  steel  frame  construction,  3 
stories  high,  and  dome  trimmed  with  ornamental  terrft 
cotta,  pressed  brick  and  granite,  and  provided  with  all 
the  latest  apparatus,  swimming  pools,  etc.:  cost  about 
$300,000. 

West  Raleigh,  N.  C— The  Trus.  of  the  North  Carolina 
V  ?f  J^  A°  !^mJ"'^  reported  to  have  decided  to  erect  a 
V.  M.  L.  A.  building  to  he  2  stories  high,  70x80  ft.:  cost 
about   $jo,ooo.      Geo.   T.   Winston,    Pres. 

Cincinnati.     O.— Wm.    Grantman.     Clk.    Bd.    of    Educ 
writes   that   bids  will  be   received   about    Nov.    ii    for  the 
construction    of    s     school    at    Westwood,     to    cost    about 
$i.i;o,ooo.       Architects,    Garber    &    Woodward,    of    Cincin- 
nati. 

Spriiiafield.  O.— The  Bd.  of  Educ,  it  is  stated,  is  con- 
tein"lating  the  erection  of  a  high  school. 

Rerl  Lion,  Pa.— It  is  stated  that  the'School  Bd.  is  con- 
sidering a  site,  on  which  it  is  proposed  erecting  a  12- 
room  school. 

*South  Sharcm,  Pa. — A.  R.  Maxwell.  Secv.  School  E'd., 
writes  that  the  contract  to  erect  the  high  school  (bids  for 
which  were  received  Sept.  28)  has  been  awarded  to  A. 
Wishart  &  Sons,  of  Sharon,  at  $S9,4-!4,  and  the  contract 
for  the  ventilating  and  heating  plant  for  same  school  (bids 
received  same  time)  to  the  American  Htg.  &  Ventilating 
Co.,  of  Pittsburg,  at  $11,335. 

IVarren.  R.  I. — The  taxpayers,  it  is-  stated,  have  auth- 
orized the  erection  of  a  school  in  the  Parker  Mill  Dist., 
at  a  cost,   including  equipment,   of  about  $12,000. 

Exeter  R.  7.— The  State  Bd.  of  Educ,  it  is  renorted, 
has  decided  upon  a  site  in  Exeter,  on  which  it  is  pro- 
posed erecting  the  State  Inst,  for  Feeble  Minded. 

Memphis.  Tenn. — Alsun  &  Wood.  Randolph  Bldg.,  are 
stated  to  have  revised  the  pl.nns  for  Carr  .\ve.  School, 
and  .\.  B.  Hill,  Secy.  Bd.  Educ.,'  is  reported,  to  have 
hf  n  authorized  to  receive  bids  for  the  construction;  also 
bids  for  erecting  a  12-room  school  on  Mhoon  Ave.  and 
Ponlar  Boule.  Each  building  is  to  cost  about  $50,000, 
exclusive  of  heating  and  furniture. 

'Uvalde,  Tex. — It  is  reported  that  the  contract  to  erect 
the  brick  public  school,  not  including  heating,  has  been 
awarded  to   Birkner  Bros.,  of  Lockhart,  at  about  $30,000. 

Wood.itork,  Va. — W.  R.  Parson  &  Son  Co.,  of  Duluth. 
Minn.,  it  is  stated,  has  been  engaged  to  prepare  plans 
for  a   combined   high   and   grade   school    building. 

'Norfolk.  Va. — J.  W.  Jones,  of  Norfolk,  is  reported 
to  have  been  awarded  the  contract  for  erecting  a  $17,000 
annex    to   the   Ward   school, 

'F.lknsburf.  Wash. — The  State  Bd.  of  Control  at 
Olympia.  it  is  reported,  has  awarded  contracts  as  follows 
for  work  at  Ellensburg  Normal  School :  Buildings,  Lance 
S-  PctcI^,  Seattle,  $53.700 :  plumbing,  Wm.  B.  Coffee 
Plumbing  Co..  of  Tacoma,  $4,199:  heating,  Seattle  Htg. 
&  Plumbing  Co.,  Seattle,  $13,520. 

Madison.  Wis. — Bids  will  nrobably  be  received  in  Nov- 
hv  the  Bd.  of  Trus.  of  the  University  of  Wisconsin 
CH.  E.  McCaffrey,  Secy.),  for  the  erection  of  the  wo- 
men's gvmnasium,  to  cost  about  $150,000.  Architect, 
Arthur  Peabody,   of   Madison. 

Edgcrton,  Wis. — Leenhouts  &  Guthrie,  of  Milwaukee, 
it  is  stated,  have  completed  nlans  for  the  Chile!  Memorial 
ITigh  School,  a  2-story  brick  structure,  which  is  to  cost 
about   $40,000. 

East  Milwaukee.  His. — Fred  Graf,  307  Grand  Ave., 
Milwaukee,  according  to  reports,_  has  comnleted  nlans  for 
a  2-story  school  to  be  erected  in  East  Milwaukee  at  a 
cost    of    $10,000. 

*Manilowoc,  Wis. — The  School  Bd.  of  Dist.  No.  7,  ac- 
cording to  reports,  has  awarded  contracts  as  follows  for 
erecting  the  school  on  Marshall  and  i8th  Sts. :  Frank 
Wolfe,  of  Two  Rivers,  mason  work,  $4,997;  Albert  Tom- 
check,  of  Manitowoc,  carjienter  work,  which  included  tin 
and  iron  work  and  tlie  painting,  $4,800;  J.  H.  Phalen,  of 
Manitowoc,   $1,497   for  the  plumbing. 

Galesville.  Wis. — It  is  stated  that  bids  will  be  received 
until  Oct.  2.\  by  the  Bd.  Educ,  (E.  F.  Clark,  Clk.)  for 
erecting  a  solid  brick  and  stone  high  school.  Parkinson  & 
Dockendorff,  Archts.,  La  Crosse. 

Sut^erior.  Wis. — Van  Ryn  &  DeGelleke,  of  Milwaukee, 
it  is  stated,  have  completed  plans  for  the  normal  school 
to  be  erected  in  Superior,  at  a  cost  of  about  $45,000, 
and  as  soon  as  nlans  have  been  approved  by  the  Bd.  of 
Regents  at  Madison  bids  for  the  construction  will  be 
asked  by  the  Bd. 

Oaliville.  Out. — Bids  will  be  received  until  Oct.  J 5  by 
the  Bd.  Educ.  for  erecting  a  high  school.    Address  C.  A 


Bradbury,    Oakville.      R.    B.    McGiffin,    Archt.,    59    Yongc 
St.,  Toronto,   Out. 

NEW  INDUSTRIAL  PLANTS. 

See  also  Business  Buildings. 

Tclmchapi,  Ca/.— The  Golden  State  Portland  Cement  Co. 
is  reported  incorporated  for  the  purpose  of  erecting  a 
cement  plant  here,  having  a  capacity  of  2,000  bbls.  ot 
cement  per  day;  capital,  $2,000,000.  Geo.  W.  Parsons,  ot 
Los  Angeles,  is  Treas.  of  the  company  and  a  member  of 
the  Bd.  of  Directors. 

Sioux  City,  7a.— The  Great  Northern  Ry.  Co.  (A.  H. 
Hogeland,  Ch.  Engr..  St.  Paul,  Minn.),  it  is  reported, 
will  construct  a  roundhouse,  machine  shops,  an  iron 
house,  storage  quarters,  etc., -in  I'loyd  Valley;  probable 
cost  of  work,  $2,000,000. 

Spencer  Ma«,— Jos.  F.  Wicks,  ot  Worcester,  is  said 
to  be  planning  the  erection  of  a  brick  mill  on  the  site  of 
the  Red  Mill,  Valley  St.,  the  cost  to  be  about  $50,000. 

New  Bedford.  Mom.— Abbott  P.  Smith  is  renorted  to 
have  had  plans  prepared  by  C.  R.  Makepeace  &  Co..  ot 
Providence,  R.  I.,  for  a  new  cotton  mill.  4  stories  high, 
480x130  ft.  Equipment,  70,000  spindles.  The  mill  wm 
be  located  on  Hastings   wharf. 

Port  Huron,  Mtcft.— The  Grand  Trunk  Ry.  (J-  I- 
Hodgson,  Master  Car  Builder,  Port  Huron)  is  stated  to 
have  authorized  the  erection  of  2  shop  buildings  at  tne 
north  end  of  the  city. 

St.  Paul,  Minn.—].  W.  Stevens,  New  York  Life  Bldg^ 
is  reported  to  be  preparing  plans  for  a  factory  to  be 
erected  in  the  Midway  dist.  for  the  manufacture  of 
woollen   suitings,  the  cost  to  be  $75,000. 

Castonia,  N.  C— The  Dunn  Mfg.  Co.  is  reported  in- 
corporated, with  C.  E.  Armstrong,  C.  N.  Dunn  and 
others,  for  the  purpose  of  constructing  a  spindle  plant 
and  installing  about  4,000  spindles;   capital,  $200,000. 

Clinton,  N.  C.—W.  D.  McNeill,  of  Fayetteville  is  re- 
ported interested  in  a  company  which  is  to  be  formed 
for  the  purpose  of  constructing  a  cotton  yarn  mill  of 
5,000  spindles;  capital,  $125,000. 

Belmont,  N.  C— The  Monarch  Mfg  .Co.,  it  is  stated,  is 
about  to  be  formed  with  A.  C.  Lineberger,  Pres.,  and 
S.  P.  Stowe.  Secy,  and  Treas,.  and  will  build  a  cotton 
mill  of  10,000  spindles;  capital,  $200,000. 

Mansfield,  O. — Bids  will  be  received  until  Oct.  16  by 
the  Bd.  Mgrs.  Ohio  State  Reformatory,  for  furnishing 
material  and  constructing  an  ice-making  and  refrigerat- 
ing plant  of  from  10  to  12  tons  capacity.  For  '""^'t/ 
information  address  Jacob   Remhardt,  Steward,  Mansfield. 

Bangor  Po.— The  York-Bangor  Slate  Co.  is  reported 
formed  for  the  purpose  of  constructing  a  plant  near 
Bangor,  to  cost  $200,000..  .It  is  stated  that  the  miarnes 
will  be  operated  by  eelctncity.  M.  G.  Collmgs  ,of  York, 
is  Pres.,  and  Cotton  Amy,  Mgr. 

Philadelphia.  Pa.— It  is  stated  that  a  permit  has  been 
granted  to  McLaughlin  Bros,  to  erect  on  Indiana  Ave. 
and  20th  St.  a  4-story  brick  and  stone  33x8o-ft.  manu- 
facturing building  for  the  Decker  Electric  Mfg.  Co..  to 
cost  $25,000. 

Pittsburg,  Pa.— The  Jones  &  Laughlin  Steel  Co.  is 
renorted  to  have  been  granted  a  permit  to  construct  2 
open  hearth  furnaces  below  S.  2-7th  St.,  to  cost  $12,500. 

Memphis,  TfHn.- Walter  Webb  and  II.  H.  Maury,  90 
Front  St.,  it  is  reported,  have  secured  the  Merchants 
Grain  Elevator  and  Warehouse,  at  Tennessee  and  Treze- 
vant  Sts.,  and  is  having  plans  prepared  for  the  thorough 
renovating  of  the  building  purchased  and  for  new  ware- 
houses which  are  to  be  erected. 

Spokane.  Wash. — The  Kootenai  Northwest  Lumber  Co  , 
in  which  G.  J.  Simpson,  of  the  grocery  firm  of  Simpson  & 
Carter,  is  reported  interested,  is  said  to  be  planning  the 
erection  of  a  mill,  location  not  yet  decided  upon.  It  is 
stated  that  the  headquarters  of  the  company  will  be  in 
Spokane. 

Yardlcy,  Wash. — E.  H.  Stanton  Co.  is  reported  to  have 
had  plan's  prepared  for  an  abbatoir  and  packing  estab- 
lishment, to  be  erected  in  Yardley,  at  a  cost  of  $150,000. 

Marinette,  Wis. — The  Goodman  Lumber  Co.  is  reported 
organized  by  Robt.  F.  Goodman  and  Chas.  Goodman,  of 
Marinette,  and  others  for  the  purpose  of  erecting  and 
equipping  a  sawmill  in  Northern  Wisconsin  for  the 
manufacture  of  hardwood. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notts   Arranged   Alphabetically   by   States. 

Pasadena.  Ca/.— Chas.  L.  Hill,  of  Los  Angeles,  is  re- 
ported to  have  petitioned  counsel  for  permission  to  es- 
tablish a  plant  here  for  the  disposal  of  garbage,  refuse, 
dead  animals,  etc. 

Baltimore,  Md. — Local  press  reports  state  that  all  bids 
received  Sept.  4  by  the  Bd.  Awards  (J.  Barry  Mahool, 
Pres.)  for  the  removal  and  final  disposition  of  garbage, 
dead  animals  and  market  refuse  of  this  city  from  Jan. 
I,  1908.  until  Jan.  i,  1918,  have  been  rejected,  and  new 
bids  will  be  received.     J.  L.  Wickes,  Comr.   St.  Cleaning. 

Detroit,  Mich. — The  Bd.  of  Health  is  reported  to  have 
recommended  to  the  City  Council  the  establishment  of  a 
municipal  plant  for  the  incineration  of  refuse  and  rubbish. 

'Hoboken,  N.  I. — Peter  A.  Foluso  is  reported  to  haye 
secured  the  contract  for  removal  of  ashes  and  garbage  in 
Hoboken  for  the  ensuing  year  for  $9,500. 

Newark  N.  J. — We  are  informed  that  all  bids  opened 
at  the  office  of  the  B'd.  of  Street  and  Water  Comr-i. 
(Morris  h.  Sherrerd,  Ch.  Engr.)  on  Sept.  26  for  the  col- 
lection, removal  and  disposal  of  ashes,  rubbish  material, 
papcn  and  garbage  in  the  City  of  Newark  for  a  period 
of  5  years,  beginning  Jan.  i,  1908,  have  been  rejected, 
the  "lowest  bidder  omitting  to  state  in  his  bid  the  kind  of 
reduction,  cremation  or  incineration  plant  to  be  used. 
New  bids  will  be  received  on  Oct.  10,  as  advertised  in 
The  Engineering  Record.  The  following  are  the  totals  of 
the  bids  received  (a  vear  1908,  b  year  1909,  c  year  1910, 
d  year  1911.  e  year  1912):  Jacob  &  Benj.  Meyer  Contr. 
Co.,  Frelinghuysen  Ave.,  Newark,  a  $152,500.  b  $155,500, 
c  $159,500,  d  $166,500.  e  $169,000;  Van  Keuren  &  Son, 
Harrison  o  and  b  $158,000,  c  and  d  $162,900,  e  $169,- 
000;  Heiiry  Scheider,  786  Clinton  Ave.,  Newark,  a  $129,- 
500,  b  $134,500,  c  $139,500,  d  $144,500,  e  $149,500. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


'Harrisburg,  Pa. — The  SaniUry  Com.  of  Councils  on 
Sept.  26  recommended  that  Council  award  the  lo-year 
contract  for  collection  and  disposal  of  garbage,  .dead  ani- 
mals, etc.,  to  the  Pennsylvania  Ammonia  &  Fertilizer  Co., 
owned  by  Carlisle  &  Martin,  ot  Harrisburg,  for  $26,000 
per  year. 

Altoona,  Pa. — The  foard  ot  Health  is  renorted  to  be 
considering  the  question  ot  procuring  bids  tor  collecting 
and  disposing  of  garbage  for  a  period  of  from  I  to  10 
years. 

MISCELLANEOUS. 

Notes   Arranged   Alphabetically   fry    States. 

Alameda,  Co/.— See  "Power  Plants,  Gas  and  Electric- 
ity." 

Denver,  Colo. — Tlie  Continental  Tunnel  Co.  is  reported 
formed,  with  a  capital  ot  $5,000,000,  to  construct  a  tunnel 
about  6  miles  in  length  under  James  Peak,  which  will 
also  make  a  short  cut  for  the  Moffat  R.  R.  between 
Denver  and  Salt  Lake  City.  Herbert  George,  Simon 
Gupi^enheimer  and  Chas.  Kountze,  all  of  Denver,  arc  re- 
ported to  be  among  the  stockholders. 

Stockton.  Cal.—R.  C.  Tumelty,  City  Engr.,  writes  that 
plans  have  been  adopted  for  constructing  bulkhead  on 
north  side  of  Stockton  channel,  but  no  bids  have  yet  been 
called  for.     A.  C.   Russel,  City  Clk. 

'Washington,  D.  C— Bids  were  opened  on  Sept  18  by 
Maj.  Spencer  Cosby,  Corps  Engrs.,  U.  S.  A.,  for  dredg- 
ing, and  the  Miner  Eng.  Co.,  of  Norfolk,  Va.,  secured 
the  contract  at  the  followiiig  bid:  100,000  cu.  yds.  soft 
mud  and  sand  in  Occoquan  Creek,  16  cts. ;  20,000  cu.  yds. 
mud  and  sand  in  Urbana  Creek.  22  cts..  28,000  cu.  yds. 
sand  in  Carters  Creek.  27  cts.,  and  io,ooo  cu.  yds  sand 
in  Mattaponi  Creek,  35  cts.;  total  cost,  $31,460.  The 
River  &  Harbor  Improv.  Co.,  ot  Philadelphia,  Pa.,  bid 
for   this  work  $33,864. 

Bids  will  be  received  at  the  Bureau  of  Supplies  and 
Accounts,  Navy  Dept.,  Washington,  D.  C,  until.  Oct.  8, 
to  furnish  at  the  navy  yards,  and  naval  stations  the 
following  supplies:  New  York,  N.  Y.,  etc.:  Sch.  311 
and  344 — Wireless  telegraph  apparatus.  Sch.  345 — Gravel 
or  trap  rock,  sand,  piles.  Sen.  347 — Switches.  Sch.  35J 
— Sheet  copper.  Sch.  352 — Yellow  and  white  pine,  ma- 
boganv,  walnut  and  ash.'  Boston,  Mass.:  Sch.  352 — Yel- 
low pine  decking.  Sch.  353— Tool  steel.  League  Island. 
Pa.:  Sch.  312— Planer  and  matcher,  molding  and  scrool 
machines  sandpapering  machine,  smoothing  planer,  scroll 
saw.  Sell.  345 — Soil  pipe,  plumbing  supplies.  Sch.  349 — 
Electric  and  air  drills,  steel  squares,  etc.,  air  hammers, 
tools.  Sch.  350 — High-speed  steel.  Naval  Academy,  An- 
napolis, Md. :  Sch.  347 — Materiaf  for  two  steel  towers. 
Sen.  348 — Electrical  supplies,  sheet  copjjer,  bar  iron,  tool 
steel.  Washington,  D.  C, :  Sch.  349— Twist  drills,  iron 
pipe,  brass  and  iron  unions,  iron  pipe  fittings,  valves. 
Sch.  350 — Cold  drawn  steel.  Norfolk.  Va. :  Sch.  346^ 
Double  braided  wire,  cabinet  and  panel  board,  electric 
chandeliers,  etc.,  globes  and  reflectors,  electric  fittings. 
Sch.  349 — Tools,  pneumatic  drills,  vises.  Pensacola, 
Fla. :  Sch.  334 — Motors,  waterproof  cable,  mild  steel, 
steel  and  iron  pipe,  valves,  iron  and  steel  pipe  fittings. 
Sch.  335 — Copper  pipe.  Applications  for  proposals 
should  designate  the  schedules  desired  by  number.  E. 
B.    Rogers,    Paymaster    Gen'l.,    U.    S.    N. 

'Honolulu,  H.  7.— Capt.  C.  W.  Otwel!  Corps  Engrs., 
U.  S.  A.,  writes  that  the  following  are  the  bids  opened 
on  Sept.  '9  for  dredging  in  Hololulu  harbor  about  400,000 
cu.  yd.,  including  all  necessary  bulkheading  (price  given 
per  cu  yd.):  Hawaiian  Dredging  Co.,  Ltd.,  Honolulu, 
97  cts.  (recommended  for  award) ;  North  American  Dredg- 
ing Co.,  San  Francisco,  Cal.,  $1.27;  San  Francisco  Bridge 
Co.,  San  Francisco,  Cal.,  $1.18,  and  Cotton  Bros.  &  Co., 
Oakland,  Cal.,  $i.44- 

Evanston,  HI. — Geo.  M.  Wisner,  of  Chicago,  Ch.  Engr. 
Sanitary  Dist.,  writes  that  the  proposed  work  in  connec- 
tion with  Evanston  channel  will  cost  about  $4,000,000,  but 
no  contracts  will  be  let  until  next  year. 

Chicago,  HI.—TAds  will  be  received  at  the  office  of  the 
U.  S.  Reclamation  Service,  876  Federal  Bldg.,  Chicago, 
until  Oct.  21  for  furnishing  12,000  bbls.  of  Portland 
cement,  f.  o.  b.  cars  at  works  of  bidder. 

'Indianapolis,  Ind.—'R.  Hendricks,  Secy.  Bd.  Park 
Comrs.,  writes  that  the  contract  for  furnishing  material 
and  repairing  apron  to  Riverside  Park  dam  (bids  opened 
Sept.  20)  has  been  awarded  to  the  Modern  Constr.  Co., 
of   Indianapolis,    for   $7,800. 

Estherville,  la. — Bids  will  be  received,  it  is  stated,  un- 
til Oct.  15  by  Roy  J.  Ridley,  Co.  Aud.,  for  constructing 
tile  ditches  Nos.  24  and  31. 

Rockwell  City,  7a.— Bids  will  be  received,  it  is  stated, 
by  the  Auditor  of  Calhoun  County,  at  Rockwell  City,  un- 
til Oct.  12  for  constructing  3.700  ft.  tile  dram  for  Sac 
and  Calhoun  counties. 

Boone.  la.— It  is  stated  that  bids  will  be  received  until 
Oct.  II  by  E.  F.  Jones,  Co.  Aud.,  for  constructing  county 
drains  Nos.  31,  32  and  34. 

Sac  City.  la. — It  is  stated  that  bids  will  be  received 
until  Oct.  II  by  J.  J.  Harter.  Co.  Aud.,  for  constructing 
9,000  ft.  tile  drain  in  Cedar  Township. - 

Clarion,  la. — Bids  will  be  received  until  Oct.  7  by  the 
Bd.  Co.  Superv.  for  $18,000  Dist.  No.  19,  and  $4,071 
Dist.  No.  24  drainage  bonds.     E.  M.  Callender,  Co.  Aud. 

'Sibley,  la. — V.  A.  Burley,  Co.  Aud.,  writes  that  the 
contract  for  the  construction  of  an  open  ditch,  requiring 
.-ibout  101,000  cu.  yds.  excav.  (bids  opened  Sept.  10),  has 
been  awarded  to  the  Standard  Drainage  Co.,  of  Windom, 
Minn.,  at  10^  cts.  per  cu.  yd. 

Louiszille.  Ky. — Bids  will  be  received  by  Capt.  H. 
Burgess.  Corps  Engrs..  U.  S.  A.,  until  Nov.  4  for  a 
steel  hull  for  snagboat,  as  advertised  in  The  Engineering 
Record. 

New  Orleans.  La. — The  Harvey  Canal  Land  &  Im- 
provement Co.  is  reported  to  have  purchased  the  Harang 
or  Aymar  Canal,  and  will  begin  work  at  once,  deepening 
and  widening  this  waterway  in  order  to  furnish  a  short 
route  from  New  Orleans  to  the  Bayou  Lafourche  Coun- 
try. The  company  will  also  construct  short  canal  2  miles 
long  to  connect  with  Lake  Salvador.  H.  P.  Dart,  Pres.; 
Horace  H.   Harvey,   Secy. 

Portland.  Me. — Bids  were  opened  on  Sept.  19  by  Maj. 
Geo,  A.  Zinn,  Corps  Engrs.,  U.  S.  A,,  as  follows  for 
building  tr-jining  walls  and  dredging  in  Kennebec  River, 
Me.: 

Training  walls — Philip  H.  Doyen,  of  Portland.  Me., 
$i.x)9  per    ton   for   stone;    training  walls.    $12.50  per  cu. 
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e^  aa  a*,  aad  ve.se,  tcspcctnclr. 

Dtedcsaa — Siawa  J.  Ooaonn.  Boston.  Man..  49M  cts. 
.  r  cit.  yd.;  Eastern  Dndciac  Co.,  Boston,  Mass.,  ifH 
CIS.  ycr  en.  yd.  for  foop  i,  41  )4  cts.  for  (roups  a  ana  j. 
90  eta.  for  group  4  and  44J4  ct*.  for  (roup  5. 

Jtswsa.  Jfian. — It  is  stated  that  bids  will  be  received 
■mil  Oct.  16  b*  S.  G.  Iverfon.  Secy.  State  Drainage 
ConuL.  St.  Panf,  for  eonati ucting  State  Ditch  No.  $■■ 
Geo.  A.  Ralph.  Sute  Drainage  Engr.,  Old  Capitol  BIdg. 

Himm*»f«lis.  ilimm. — See  "Public  Buildings." 

\twrk,  \.  J. — The  Franklin  Mineral  Co.,  Prudential 
Bid(..  Kewark,  will  Icafc  on  ro>-alty  for  long  or  short 
terss  a«  desired,  of  limestone  quarries,  as  advertised 
in  The    Engineering   Record. 

Atlamtie  City,  N.  J. — The  City  Council  is  reported  to 
haw  on  Sept.  tj  deeded  to  build  about  1,000  ft.  of  new 
huaidnafc  300  ft.  seaward  of  the  present  promeiude 
ahMtg  the  inlet  front  and  will  receive  bids  for  its  con- 
suudiuB  OB  Oct.  al. 

BrtaUym.  N.  /.—Bids  will  be  received  until  Oct.  17 
W  the  lUc  Bd.  (SamL  Parsons  Jr..  Pres.)  New  York 
City,  for  repairs  and  alterations  to  the  various  orna- 
mental stone  entrances  to  Prospect  Park;  also  repairs 
and  alterations  to  and  painting  of  fences  around  parks. 
Boron.  Brooklyn  and  Oneens. 

Bads  will  be  received  by  the  Park  Bd.  (Saml.  Par- 
son Pres.),  New  York  City,  until  Oct.  1/,  for  fur- 
niihing  material  and  constructing  a  rustic  masonry 
boundary  wall  around  Sunset  Park,  Boro.  Brooklyn. 

Albmmj  S.  Y. — State  Engr.  Skene  is  reported  to  have 
aahmitted  to  the  State  Canal  Bd.  a  proposal  for  the  im- 
provement of  the  present  line  of  the  Erie  Canal  in 
Niagara  County  near  Eagle  Harbor;  the  proposed  con- 
tract will  involve  the  excav.  of  about  6  miles,  at  an  esti- 
mated coat  of  $725,000. 

Cincimmti,  O. — The  Council  has  passed  the  ordinance 
snfamitted  by  the  Bd.  of  Pub.  Serxice  authorizing  that 
Bonid  to  expend  $10,000  in  building  a  retaining  wall  in 
McMicken  .\ve..  north  of  Bader  St.,  and  for  restoring 
IfcUicken  Ave.,   damaged  by  recent  landslide. 

Akron,  O, — The  City  Council  has  passed  an  ordinance 
to  issoe  $Suoo  bonds  tor  the  construction  of  the  retaining 
wall  at  Hickory  St. 

Pmm—ma — Bids  will  be  received  at  the  ofBc  of  H.  F. 
Hodge*.  General  Purchasing  Officer,  Isthmian  Canal 
Conn.,  at  Waahin^on.  D.  C.  until  Oct.  38.  for  block 
and  phosphorous  tin.  n.alleable  eastings  for  dump  carts, 
grease  ci^m,  wire  screening,  wire  and  manila  rope,  etc., 
as  advert laed  in   1  ne    Engineering   Record. 

The  following  are  the  bids  opened  on  Sept.  2$  at  the 
offce  of  the  Isthmian  Canal  Coran.,  Washinfirton.  D.  C, 
for  steam  shovels.  Type  17.  having  a  capacity  of  dipper 
of  s  en.  yd.  ea. :  Rucvrus  Co.,  So.  Milwaukee,  Wis., 
$i6j.s6o  (to  be  delivered  at  Colon  in  167  days);  Marion 
Stemm  Shovel  Co..  Marion.  O.,  $158,160  (Colon,  150 
days>:  Vulcan  Iron  Wks.,  Toledo,  O..  $196,454  (Colon, 
240  days). 

Readimg,  Pa. — ^We  are  informed  that  bids  which  were 
to  hare  been  received  at  the  office  of  Caleb  Weidner.  City 
Clk.,  imtil  Sept.  25,  for  the  construction  of  subway  and 
apportenanceS  nnder  the  P.  &  R.  Railway  tracks  at  Spring 
St.,  were  not  opened  but  returned  to  contractors.  New 
bids  will  be  called  for  later.     Elmer  H.  Beard,  City  Engr. 

Pr»vidtun  R.  1. — We  are  informed  that  a  resolution 
City  Council,  providing  for  getting  the  right, 
ion  with  the  Rhode  Island  Co.,  of  the  L^s- 
latnre  to  build  a  tunnel  for  trolley  cars  from  North 
Main  St.  to  Ihayer  St.  If  the  right  is  obtained  the  tun- 
nel will  probably  be  built  by  the  R.  R.  Co.  Otis  F.  Qapp 
is  City  Engr. 

Bid*  wffl  be  received  by  Col.  J.  H.  Willard,  Corps 
Engra..  U.  S.  A.,  Newport,  until  Oct.  .10,  for  dredging 
in  Providence  harbor,  as  advertised  in  Tl^e  Engineering 
Record. 

Latckfori,  Onl. — It  is  suted  that  bids  will  be  received 
until  Oct.  10  by  Fred  Gelinas,  Secy.,  Dent.  Pub.  Wks., 
Ottawa,  for  constructing  a  dam  across  the  Montreal  River. 
J.  Ct.  Sing,  Resident  Engr.,  Confederation  Life  BIdg.,  To- 
ronto. 

Soulkamfton,  Onl. —  Bids  will  be  received  until  Oct.  25 
by  Fred  (>elinas.  Secy.  Depl.  Pub.  Wks.,  OtUwa,  Onl., 
for  extension  to  wharf  at  Southampton  Harbor  nf  Refuge. 
J.    <;.    Sinic.    Engr     in    Charge,    Confederation    Life    BIdg., 

Tfirntiti. 


PROPOSALS  OPEN. 
For  Propoaal*  see  pagee  82,  84,  85  and  86. 

WATER. 

■j*  SeeEng. 
uoa*.  Record. 
Oct.     9.     Pump  boose.   Ft.   Caswell.  N,  C Sep.  14 

Adv.  Sep.  14  to  Oct.  5. 

Oct.     9.     Plant,  Fargo,  N.  D Sep.  a8 

Oct.   10.     Water    works,    Pringfaar,    la Sep.  31 

Oct  10.     Water  improv..  Ft  Do  Pont,  Dd Sep.  14 

Adv.  Sep.   14  to  28. 

Oct.    10.     Pomps,  etc..  New  York.  N.  Y Oct.     5 

Oct.   10.     Boilers.      Buffalo,    N.    Y Oct.     5 

Oct.  14.     Pipe,  etc,  Ashland,  O...... Sep.  ai 

Oct.  15.     Pump,   Mt.  Carroll,   III Oct!     5 

Oct.  20.     Water  wks.,  Bay  City.  Tex Oct.     5 

Oct.  22.     Pumpinc  engines,  boilers,  etc,  Philadel- 
phia, Pa.     Adv.  Oct.  s Oct     5 

Oct  22.     Water   wks.,  Beaver  City.  Neb Oct     s 

Adv.  Oct.  5. 
Oct  23.     Fihers.    Atlanta,    (ia Sqt.  14 

Adv.  Sep.   14  to  Oct.  5. 
Nov.     4.     Water   wks..   Tucaon.   Ariz Sep.  *S 

Adv.  Sep.    2S.  . 

Nov.  15.     Pipe,  Phoenix.  Aria.    Aov.  Oct  % 0%.-t.     5 

Nov.   15.     Pi(>e,  Winnipeg,  Man.     Adv.  Oct.  5,... Oct.     s 

Dec    I.     Water  wks,  Shelley,  Idaho ;....Sep.  «l 

Attention    to    Contractors,    New    York, 

N    Y.    Adv.  Sep.  28,  Oct  5 .Sep.  28 

SEWERAGE  AND  •eWAQC  DISPOSAL. 

Oct     «.     New   Brighton,  S.  I.,  N.  Y Sep.  28 

Oct     8.     Chicago.  Ill Oct.     5 

Oct.     8.     New  Brighton,  S.  I.,  N.  Y Oct,     $ 


Oct    8,     Akron,  O Oct  5 

Oct     8.     Black    River    Falls,     Minn Oct  5 

Oct     8.     Normal    City,    Ind Oct  5 

Oct  10.     Ft  Du  Pont  Del.    A.lv.  Sep.   14  to  a8..Sep.  u 

Oct.   10.     Wapella,  la «<:<•  5 

Oct   10.     McKeesport,     Pa Oct  5 

Oct  10.     Overbrook.    N.   J Oct  5 

Oct.   II.     Aurora.   Ind Sep.  a8 

Oct  I*.     Seattle.   Wash Sep.  ai 

Oct  14.     Carthage.   Mo.     Adv.  Sep.  21  to.  28 Sep.  21 

Oct   14.     Stubenville.   O.    Adv.  Sept  28,  Oct.  5.. Sep.  28 

Oct   14.     Chagrin   Falls.  O Oct  .s 

Oct.  1 5.     Chattanooga,   Tenn Sep.  28 

Ally.   Sep.  28.  Oct.   5. 

Oct.  15.     Oneida.   N.   V Oct  5 

Oct   19.     Cloouet.    Minn Oct.  s 

Oct  21.     St.   Paul.  Minn -. Oct.  5 

Oct.  aj.     Whiterocks,   Utah Sep.  28 

Oct—.     Eaton,  O Aug.  3 

BRIDGES. 

Oct     8.     Delphi.   Ind §*P-  »i 

Oct     8.     Hamilton,  O Sep.  28 

Oct.     8.     Tersey  Shore,  Pa Sep.  28 

Oct     8.     VVilkcsbarre.  Pa Oct.  5 

Oct     8.      Martinsville,    Ind Oct.  5 

Oct     9.     Richmond,    Ind Oct.  5 

Oct.     9.     Winlock.  Wash Oct.  5 

Oct.  10.     Fork    River,    Man Oct.  5 

Oct  IS.     Xenia.   O Sep.  21 

Oct  14.    Los   Angeles,   Cal Sep.  7 

Adv.  Sep.  7,  14- 

Oct  14.     Fredericton,  N.   B Sep.  14 

Oct    14.     Bellefontaine.    O Sep.  21 

Oct   14.     Hammond,  Ind Sep.  a8 

Oct   14.     Toledo.    O Sep.  38 

Oct  15.     Erie.    Kan Sep.  28 

Oct    15.      Stevenson.   Wash Oct.  5 

Oct   19.     Canton,  China.    Adv.  Aug.  34  to  Sep,  7. Aug.  34 

Oct  22.     Hamilton,    O Oct.  5 

Oct.  34.     Panama.    Adv.   Sep.  28 Sep.  28 

Oct  24.     Hailev.   Idaho Oct.  5 

Nov.  15.     Glendive,   Mont.     .^ilv.    Sep.  28,  Oct.   5 . .  Sep.  28 

PAVING  AND   ROAD   MAKING. 

Oct     8.     Vincennes,    Ind Sep.  14 

Oct     8.     Crawfordsville,    Ind Sep.  21 

Oct     8.     St    Louis,    Mo Sep.  31 

Oct     8.     Monticello,  Ind Sep.  28 

Oct     8.     Covington,  Ind Sep.  28 

Oct     8.     W.  New   Brighton,  N.  Y Sep.  28 

Oct.     8.     Portland.   Ind.    Sep.  28 

Oct     8.     Rockville.    Ind Sep.  28 

Oct     8.     MartinsviUe,   Ind Sep.  28 

Oct.     8.     Boston,    Mass Oct.  5 

Oct.     8.     Palatka,    Fla Sep.  28 

Oct     8.     New  Brighton,  S.  I.,  N.  Y Sep.  28 

Oct.     8.     Sharon.    Pa Oct  5 

Oct.     8.      McKeesport.    Pa Oct.  5 

Oct     9.     Bluffton,    Ind Sep.  28 

Oct.     9.     Brooklyn.   N.    Y Sep.  28 

Oct.     9.     Baltimore,  Md Oct.  5 

Oct.   10.     Uniontown.     Pa Sen.  28 

Oct   10.     Chicago.  III.. Oct.  5 

Oct.  10.     Kansas   City.   Mo Oct.  5 

Oct   10.     Glenburn,    Pa Oct  5 

Oct.    II.     Enid.   Okla Oct  5 

Oct    II.     Buffalo,    N.   Y. Oct  5 

Oct  12,     Riverton,    .Ala Sep.  14 

Adv.  Sep.  14  to  Oct.  5. 

Oct  ta.     Athens.  Ala Sep.  21 

Oct   13.     Ft    Wayne,    Ind Sep.  31 

Oct.  14.     Sunman,    Ind Sep.  14 

Oct.    14.      Tacksonville,    III Oct.  5 

Oct    14.     Ft    Collins.   Colo Oct  5 

Oct.  14:     Creede.   Colo Oct  5 

Oct   14.     Chicago.     Ill Oct.  5 

Oct  15.     Ocala.    Fla Sep.  38 

Oct.   15.     Wilmington,    Del -. Sep.  38 

Oct   15.     Dcllingham.    O Oct.  5 

Oct.    1 5.     Sheraden.    Pa Oct  5 

Oct   15.     Denton,  Md Oct  5 

Oct.   15.     Olympia,    Wash Oct.  5 

Oct  16.     Asphalt  plant.  Ottawa.  Ont Sep.  28 

Adv.  Sept.   28,  Oct  5. 

Oct   16.     Brooklyn.  N.  Y Oct.  5 

Oct.    19.     Nampa.    Idaho Oct.  5 

Oct.  31.     Logansport.  Ind Sep.  31 

flct  33.     Nampa,    Idaho    Sep.  28 

Oct  31.     Ft.  I^gan  H.  Rools,  Ark Oct.  s 

Adv.  Oct.  5. 

Oct  — .     Selma,    Ala Sep.  7 

Nov.    4.     Peru,    Ind Sep.  28 

Dec.   13.     Valparaiso,   Ind.    Sep.  7 

York,    Pa.    Sep.  7 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Oct.   10.     Bismarck,  N.   D Oct.  5 

Oct.  10.     New  York,  N.  Y Oct.  5 

Oct.    12.     Ft.    I^avcnworth,    Kan Oct.  5 

Oct.  14.     Panama.     Adv.    Sep.    31 Sep.  31 

Oct.   1%,     Savannah.   Ga Sep.  31 

Oct   22.      IMiil.adcIphia,  Pa.     Adv.  Oct  5 Oct.  5 

Not.    I.     Sevmonr,  Ind.   Sep.  14 

Nov.    8.     Kokomo.    Ind Oct.  5 

Nov.    9.     I..a8  Animas.  Colo Sep.  38 

Nov.  15.     Charleston,  S.  C    Sep.  14 

BUILDINGS. 

Oct     7.     Pub.  bidg..  Ft  Slocum.  N.  Y Sep.  14 

Adv.    Sciit.   14  to  (let.   5. 

Oct     7.     Post  hospital  addition.  Ft  Slocum,  N.  Y.Sep.  31 

Adv.  Sep.  21   to  Oct,   5. 

Oct.     7.     Pub.  bldg..  New  York,  N.   Y .Sep.  38 

Oct.     7.     Armory.    New  York,    N.   Y Sep.  38 

Oct     8.     Htg.  pub.  bldg.,   Buffalo,   N.  Y Sep.  aS 

Oct     8.     Post   bldgs.,   Ft.    Lincoln,   N.  D Sep.  28 

Adv.  .Sep.   28,  Oct.  5. 

Oct.     8.     Hospital.  Watcrtown,  III Oct  5 

Oct.     8.     Bus.  bldg.,  Houston.  Tex Oct.  5 

Oct     9.     Boilers     in     pub.     bldg.,     Poughkeepsie, 

N.    Y Oct  5 

Oct.     9.     Court  house  plans.  La  Moore,  N.  D....Sep.  s8 

Oct  10.     5«:hool,    Mt    Healthy,   O Sep.  31 

Oct  10.     Windows   for    Museum,   Washington,    D. 

C.      Adv.    Sen.   21.    78 Sep.  21 

Oct.  to.     Bus.    bldg.,    Indianapolis,    Ind Sep.  31 

Oct    10,      Pub.  bldg.,   I^xiuisville,   Ky Oct  5 

Oct.   12,     Pub.    bldg..    CThicago.    Ill Oct.  5 

Oct  13.     Hospiul.    Whipple    Barracks,    Ariz Sep.  14 

Adv.    Sep.    14    to   Oct.    5. 

Oct  13.     Bus.  bldg.,  Covington,  La Sep.  38 
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School,   Covington,  La.    "ct     5 

lius.    bldg.,    Decatur,    HI ' Oct     5. 

School,   San    Diego,    Cal. Sep.  14 

Hospital,  Castleton,  S.  I.,  N.  \ Oct     5 

lail,  .\rco.  Idaho "^J-      5 

School.    Woodridge,    N.    T Oct.     5 

Church,    Park   Rapids,  Minn Oct      5 

School  plans,    Indiana,   Fa &ep.  *B 

Court  house  plans,  Ue  Pere,  Wis.   ....Aug.  ty 

School,  Osceola,   Ark Jcp.  21 

Court    house,    Youngstown     O hep.  21 

Post  bldgs..  Las  Animas,  Colo Sep.  38 

School,  OakviUe.  Ont    ...............  Oct      5 

Post  bldgs.,  Ciovernor  s  Island,  N .   Y Oct.      5 

Exten.   post   office,   Springfield,   O Sep.  14 

Pub.    bldg.,    Ashland,    O Sep.  ai 

Library,  Sheldon,   la geP-   « 

Pub.  bldgs.,    Polk,  Pa. Sep.  38 

Hospital.   Harnshurg,   Pa-------^ y.f:     \ 

New   industrial   plant,   Mansfield,    O Oct.     5 

Pub     bldg.,   Peoria,    111 ■ g^P-     7 

Post   bldg.,    Ft.    McFherson,    Ga Sep.  28 

School,   Mctuchen,  N.  I:- ■  ■  y  ;■  •  ^-i;   r^l'     . 
Pub,   bldg,.  Long  I.sland  City,  L.  1„  N.  Y..Oct      5 

School,    Montevallo,    Ala.     Sep.  14 

Exten.    to  post   office,    Denver,  Colo Sep.  28 

Barracks,  Ft.  Totten,  N.  Y.    Adv.  Oct  5  ••  Oct     5 

Pub,  bldg.,  St.  Louis,  Mo Oct     5 

Pub,  bldg,,  (.Icn  C  ove,  L,  I,,  N.  Y Oct     5 

Post  bldgs,,   Hot  Springs,  Ark Oct.      5 

School.    Washington,   Kan Oct      5 

Pub.     bldg.,     Milwaukee,    Wis Sep.  21 

Post  office,   Ues   Moines,  la Sep.     7 

Adv.   Sep.   7.   14;  ,  -  n„f      .• 

Hospital,    New   Orleans,    La.    Oct.     5 

Pub.    bldg..    Independence,    Mo . Oct      5 

Pub      bldg..     National     Military     Home, 

Kan Oi^'-     5 

School,    Galesville,    Wis.     ..•••••. OiA.     5 

Roofing   National    Museum,    Washington, 

n.  C.     Adv.  Oct  .s ...•• Oct     5 

Shafts    and    bases,    etc.,    Nat'l    Museum, 

Washington,   D.    C.     Adv.   Oct    5 Oct.      5 

Ex.    to    pub.   bldg.,    Roanoke,    Va Oct      5 

Post  office,  East  St.   Louis.   Til ...Oct     5 

Post    bldgs.,     Plattsburgh     Barracks,     N. 

Y.     Adv.  Oct,   .s Oct      5 

Tail     etc,   Terre    Haute,    Ind g'P-  *! 

Post  office.   Atlanta,  Ga ....Sep.  38 

Post    bldgs..    Columbus     Barracks,    O...Oct.      5 
Interior      partitions      in      F.     O.      Bldg., 

Cleveland.  O.     Adv.  Oct  s Oct.     5 

Mechanical    ct|uipment    in    P.    O.    Bldg., 

Cleveland,   O.      Adv.    Oct    5 Oct.      5 

School,    Woodruff,    S.    C Sep.  38 

Barrack  bldgs,.  Ft.  Washington,  Md Oct.      5 

Adv.  Oct.  5. 

Court   IwMisi    i.l.nns     Hnitstr>n,    lex Aug,   31 

Adv.    Sep.    14   to  Oct    5-., 

Barrack  bldg,.   Portland,   Me Oct.     5 

Adv.   Oct.   .s.  „  „ 

Post  Office,  Flint,   Mich.     Adv.  Oct   5.. Oct      5 

School.   Cincinnati,    O Oct      5 

Pub.  bldg.,  Chippewa   Falls.    Wis Oct.     5 

Bus.    bldg..    Auburn,    N.    Y. ....Oct.     5 

University  gymnasium.  Madison,  Wis... Oct.     5 
InduMrial     iilants,     I't,     Whimu.,     (>m      .May    1 

School,    Anderson,    Ind Sep.  38 

Plans  for  Capitol,   San  .Tuan.    P.   R Sep.  38 

MISCELLANEOUS. 

Tunnel,    New   York,    N.    Y Sep.  28 

Dredging.    Detroit,    Mich Aug.  31 

Adv.  Aug.  31,   Sep,   14  to  Oct,  5, 

Ditch      Muscatine,     la, Sep.  31 

Supplies,  Washington,  D,  C Oct,     5 

Dredging,    Jacksonville,    Fla Sep.  14 

Adv.    Sep.    14  to    Oct.    5. 

Tctty    work.    Ashury   Park,   N.  J Sep.  31 

Boilers,  pub,  bldgs..  Poughkeepsie,  N.  Y.Oct.      5 

Canal  wk.,  Peterboro,  Ont Aug.  *4 

Rock  removal,  etc.,  Jacksonville.  Fla... Sep.  14 

Adv.    Sep.    14   to   Oct.    5. 
Jetty  work,  W^hington,   D.   C Sep.  14 

Adv.    Sep.    14  to    f)ct    5, 
Garbage,    Newark,    N,   J.      Adv.  Oct.  5.  .  .Oct      5 

Dam.    Latchford.   Ont Oct     5 

Drain,   Sac  City.   la Oct      5 

Ditch.    Boone,    la Oct      5 

Rinrap.     Riverton,     Ala Sep.    14 

Adv.    Sep.    14  to   Oct.    5. 

Culvert.    East    Oeveland.    O Sep.  21 

Ditch.    Rockwell    City.    la Oct.     5 

Supplies.    Panama.     Adv.    Sep.    21 .Sep.  31 

Ditch,    Estherville,    la Oct      5 

Cement,  stone,  etc.,  Honolulu,  H     I.. t. Aug.  31 

\iiv.   .Aug.  31  to  Sep.  21. 

Ditch.    Roseau,    Minn Oct      5 

Culvert.    Ft   Logan  H.  Roots,   Ark Sep.  3i 

Adv.   Sep.   21   to  Oct.   5. 
State  canal  wk.,  Albany,  N.   Y Sep.  ai 

Adv.   Sep.   21  to  Oct.   5. 
Repairs  to  fence,  etc.,  Brooklyn,  N.  Y...Oct.      5. 

Wall,     Brooklyn,    N,     Y Oct      5 

Exten,    to   wharf     i.ions    H^a''.    Ont Sep.   2K 

Trunk   lockers,    Washington,   D.   C Sep.   21 

Adv.   Sep,   21  to  Oct,   5. 
Dump   scows.    Lonisville.    Ky Sep.   21 

Adv.   Sep.  21  to  Oct.   5, 
Barges.    Louisville,     Ky Sep.   21 

Adv.   Sep.    21.   28. 
Dredging,   Wilmington,   Del Sep.   2Z 

Adv.  Sep.   28,  Oct.   5. 
Pumps,   monitor,  nozzle,   etc,   Panama.. Sep.  28 

Adv.   Sep.   28. 

Cement,  Chicago,   111 Oct.      s 

Canal,    New   Orleans,    La Sep.  28 

Dredge.   Charleston.    S.   C Sep.  21 

Adv.   .Sep.   21   to  Oct.   .s. 

Exten.    to  wharf.    Southampton.    Ont.... Oct.      5 
Tin.  rone.  etc.  Panama.     Adv.   Oct.   5... Oct.      5 

Boardwalk.   Atlantic  Citv.   N.  J "....Oct.     5 

rircdging    Providence,  R.  T Oct.     5 

Adv.  Oct   5. 

Steel  hu'l   for  snag  boat,  Louisville,  Ky.Oct.      5 
Adv.  Oct.  s. 

Crematory.   Las    Animas.  Colo Sep.   28 

Pub.   bldg..    Chippewa    Falls.  Wis f)ct      s 

Dredge    and    snag    boat.    New    Orleans, 

La.     Adv.    Sen.    78,    Oct.   5 Sep.  28 

Locks,    etc..    Mobile,    Ala Sep.  28 

Adv.  Sep.  28,  Oct   5. 

Lease  of  limestone  quarries,  Newark,  N. 
J.     Adv.   Oct.  5 Oct.     5 
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A    NEW    HYDRAULIC    DREDGE. 

The  dredge  shown  in  the  accompanying  illustration  is 
a  powerful  machine  built  to  the  order  of  the  Commis- 
sioners of  Lincoln  Park,  Chicago,  for  filling  to  the  north 
of  the  present  park.  The  plan  is  to  reclaim  from  Lake 
.Michigan  an  area  approximately  1,500  ft.  wide  by  about 
a  mile  long  by  enclosing  it  with  a  stone  revetment  and 
filling  in  behind  it  with  material  taken  from  the  bed  of 
the  lake.  For  much  of  the  distance  the  breakwater  lies 
in  18  ft.  of  water,  and  the  total  volume  of  fill  is  about 
4,000,000  cu.  yds.  The  breakwater  is  now  partly  com- 
pleted and  is  made  of  stone  from  the  spoil-banks  of  the 
Chicago  drainage   canal. 

The  conditions  surrounding  the  dredging  and  filling  of 
this  work  were  difficult  and  peculiar.  Not  only  was  the 
locality  in  deep  water  and  exposed  to  the  storms  of  Lake 
Michigan,  which  often  rise  with  suddenness  and  severity, 
but  the  soil  to  be  dredged  consisted  of  the  tough  blue 
clay  which  underlies  the  Chicago  area,  compacted  by  the 
storms  of  the  lakf  and  mixed  with  more  or  less  gravel 
and  stones.  The  ordinary  hydraulic  dredge  as  used  on 
the  lakes  would  be  unsuitable,  first  because  of  unsea- 
worthiness, and  second  because  it  could  only  deal  effec- 
tively with  soft  material.  The  usual  floating  pipe-line 
connected  by  rubber  sleeves  and  mounted  on  a  number 
of  small  scows  or  floats  would  be  put  out  of  business  with 
every   wind   storm   or  irretrievably  wrecked. 

The  superior,  economy  of  the  hydraulic  process  of 
dredging  and  filling  if  it  could  be  successfully  applied 
led  Mr.  Francis  T.  Simmons,  president,  and  Mr.  R.  H. 
Warder,  secretary,  to  pursue  the  subject  further  to  see 
if  these  difficulties  could  be  overcome,  and  they  therefore 
commissioned  Mr.  A.  W.  Robinson,  M.  Am.  Soc.  C.  E., 
to  examine  and  report  on  the  ground  and  if  possible  to 
design  a   dredge  that  could  cope  with  the  difficult  condi- 


tions presented.  Mr.  Robinson  had  previously  designed 
and  built  several  large  hydraulic  dredges,  notably  the 
"Tarte,"  which  is  employed  in  dredging  clay  from  the 
bed  of  Lake  St.  Peter  in  the  River  St.  Lawrence,  and  is 
provided  with  a  special  pipe-line  for  withstanding  heavy 
storms.  This  dredge  is  of  great  power  and  holds  the 
world's  record  for  output,  having  dredged  750,000  cu.  yd. 
in  a  calendar  month  and  delivered  2,000  ft.  The  original 
pipe-line  of  this  dredge  is  still  in  use  after  having  with- 
stood the  storms  of  5  years. 

It  was,  of  course,  realized  that  Lake  Michigan  in  its 
angry  moods  would  be  too  rough  to  attempt  continuous 
dredging  operations,  and  that  the  most  that  could  be  done 
would  be  to  provide  a  plant  of  large  capacity  so  that  the 
required  output  could  be  made  after  making  allowances 
for  weather  interruptions,  and  also  seaworthy  enough  to 
increase  the  working  time  to  the  largest  possible  amount. 
It  should  also  be  designed  for  safe  and  rapid  picking  up 
of  anchorages  and  pipe-line  in  case  of  storm  and  to  safely 
withstand  any  stress  of  weather  when  not  working. 

To  meet  these  conditions  Mr.  Robinson  designed  the 
dredge  now  on  the  work,  which  was  built  by  the  Atlantic 
Equipment  Company,  of  i  n  Broadway,  New  York,  and 
put  in  service  in  June,  1907. 

The  hull  if  of  steel,  148  ft.  long,  38  ft  wide,  by  10  ft. 
6  in.  deep.  The  main  pump  has  30  in.  suction  and  dis- 
charge and  the  main  engines  are  of  the  triple  expansion 
marine   type  of   1,200   i.h.p.     There  are  two    donblc-cnded 


satisfactory.  A  special  flange  connection  is  provided  at 
the  dredge  so  that  the  pipe-line  can  be  instantaneously 
disconnected  from  the  dredge  at  any  time,  simply  by 
jiulling  out  a  toggle-lever.  On  several  occasions  when  it 
became  too  rough  for  the  dredge  to  work,  owing  to  the 
difficulty  of  discharging  over  the  breakwater,  the  pipe- 
line  was  disconnected  and  towed  to  harbor'  by  a  tug 
through  a  rough  sea  which  broke  over  both  tug  and  pipes 
continuously,  with  no  harm  whatever  to  the  pipe-line. 
These  occasions,  howe\«er,  are  relatively  rare,  and  the 
operation  of  the  dredge  has  proved  not  only  that  the 
clay  of  the  bed  of  Lake  Michigan  can  be  dredged  by  this 
method,  but  also  that  the  seaworthiness  of  both  dredge 
and  pipe-line  is  sufficient  to  reduce  the  delays  on  account 
of  weather  to   a  comparatively  small   amount. 

The  dredge  is  named  the  "Francis  T.  Simmons,"  and 
its  operation  is  in  charge  of  Messrs  Murphy  and  Bar- 
rett, to  whose  management  the  good  work  done  by  the 
dredge   is  due. 


COMBINATION     PIPE-FITTERS     AND     MA- 
CHINISTS'  VISE. 

A  novel  idea  worked  out  by  the  Pittsburgh  Automatic 
Vise  &  Tool  Co.,  Pittsburgh,  Fa.,  is  a  combination  ma- 
chanist's  and  pipe-fitter's  vise.  Such  tools  have  had  the 
pipe  jaw  located  in  the  throat  of  the  regular  jaw,  so  as 
to   interfere   with    the    operation    when    working   with    the 


the    hydraulic    dredge    of    the   Lincoln    park    commission. 


marine  boilers  11  ft.  6  in.  x  18  ft.  long,  with  eight  cor- 
rugateil  furnaces.  The  installation  of  engine  room  auxil- 
iaries such  as  condensing  apparatus,  pumps,  electric  light 
is  most  complete  and  well  arranged. 

On  the  upper  deck  is  a  pilot-house  with  large  plate- 
glass  windows,  where  are  arranged  all  the  levers  which 
control  the  operation  of  the  dredge.  Here  are  also  pres- 
sure and  vacuum  gauges  for  all  purposes,  indicating  exact- 
ly the  work  that  is  being  done. 

The  sijction-pipe  is  carried  by  a  very  strong  steel  frame 
and  is  fitted  with  a  powerful  cutter  for  digging  the  clay 
This  cutter  is  an  improved  development  of  a  number  of 
earlier  machines  and  has  demonstrated  its  efficiency  by 
being  able  to  handle  the  heaviest  clay  up  to  the  full 
capacity  of  the  pump.  It  is  9  ft  in  diameter,  and  weighs 
about  9  tons,  being  formed  of  eight  steel  blades  of 
peculiar  curvature  cast  in  one  piece,  and  having  renew- 
able hard  steel  cutting  edges  attached.  The  mechanism 
for  driving  and  feeding  this  cutter  is  of  the  most  power- 
ful description.  The  secret  of  success  of  this  dredge  is 
that  the  excavation  of  the  stiff  clay  is  done  by  an  efficient 
cutting  tool  that  will  not  clog  and  provided  with  a 
powerful  feed,  the  main  pump  being  only  employed  for 
transportation  of  the  spoil.  A  capacity  rate  of  3,000  cu. 
yd.  per  hour  has  frequently  been  reached  in  clay,  the 
entire  under  side  of  the  discharge  appearing  as  continu- 
ous slices  of  blue  clay,  some  of  the  pieces  being  4  or  5 
ft.  long. 

One  of  the  most  serious  problems  to  be  dealt  with  was 
that  of  the  floating  pipe-line.  This  is  the  most  seaworthy 
pipe-line  on  the  lakes,  and  is  formed  of  semi-submerged 
steel  pontoons  about  100  ft.  long,  connected  by  ball-and- 
socket  joints  having  spring  connections  of  great  strength. 
Long  lengths  of  pontoon  were  necessary  to  give  steadiness 
in  waves  and  a  yielding  connection  was  essential  to  re- 
lieve the  joints  of  the  great  stresses  due  to  surging.  The 
springs  are  of  locomotive  draw-bar  size  and  are  arranged 
similarly  to  railway  car  draft-rigging.  There  are  also 
tension  and  compression  springs  to  control  the  side  deflec- 
tion   of   the   joint.     In  wave-action   this   pipe-line    is   very 


machinist  jaw,  as  the  pipe  jaws  protruded  considerably  into 
the  throat"  of  the  vise,  and  limited  the  capacity  of  the  pipe 
held.  The  inventors  have  endeavored  to  eliminate  such 
objections  by  utilizing  the  rear  of  the  draw  bar  instead 
of  the  throat  of  the  vise.  To  the  end  of  the  bar  is  fitted 
a  glove-like  casting.  To  this  casting  are  attached  the  pipe 
jaws,  which  are  made  of  tool  steel  and  placed  close  to- 
gether. 

A  small  lug  is  screwed  in  the  rear  of  the  vise  directly 
under  the  slide  bar.  This  is  slotted  so  as  to  permit  the  re- 
ception of  one  link  of  a  chain.  The  castings  being  placed 
in  position  on  the  rear  of  the  vise,  and  one  end  of  the 
chain  made  fi'rm  to  the  lug  by  a  small  pin,  the  pipe  is 
placed  in  the  jaws  and  the  chain  thrown  around  it,  a  link 
Being  dropped  into  the  lug  on  the  top  of  the  casting. 
Then  with  both  ends  of  the  chain  held  firm,  a  half  turn 
of  the  main  screw  of  the  vise  throws  the  draw  bar  back- 
wards, drawing  the  chain  tightly  around  the  pipe  and  se- 
curely locking  it  against  rotation  or  movement.  The 
swivel  in  the  base  of  the  vise  is  also  locked  automati- 
cally when  the  pipe  is  locked.  If  the  work  is  desired 
to  be  held  on  the  outside  of  the  bench,  the  screw  is 
loosened  and  the  vise  swiveled  around,  thus  locking  both 
the  work  and  the  vise. 


Water  purification  for  all  purposes  is  treated  at  length 
in  a  catalogue  of  Wm.  B.  Scaife  &  Sons  Co.,  Pittsburg. 
The  impurities  in  water  and  their  removal  by  chemical 
and  mechanical  means  are  discussed  in  the  beginning  of 
the  book,  and  the  chemistry  of  water  softening  and  the 
results  of  treatment  are  presented.  We-FuGo  systems 
of  the  intermittent  syphon,  and  continuous  types,  and 
Scaife  systems  are  then  taken  up  and  explained  with  the 
use  of  diagrams.  The  company's  mechanical  gravity 
filters,  and  the  strainers  used  in  them  also  receive  atten- 
tion. The  second  half  of  the  book  discusses  boiler  scale 
and  corrosion,  boiler  compounds,  feed  water  heaters,  and 
the  use  of  purifying  and  softening  systems  by  railroads, 
breweries,  ice  factories,  tanneries,  laundries,  cloth  and 
paper  mills,  and   for  domestic  use. 


A  REVERSIBLE  HOIST  FOR  GASOLINE 
ENGINES  OR    ELECTRIC   MOTORS. 

A  imiiMf  hoot.  inrMlly  adapted  for  a*e  ia  eon- 
eccliaa  witk  a  giaiiliiii  cs(iae  or  an  dcclric  motor,  ha* 
rvccslty  kam  Ha''*'!  ""  <^  mailcrt  bjr  the  Paiher  HoUt 
k  MacMw  Wocfci^  of  CUcaao.  One  of  tbrae  hotaa 
Wliad  ID  a  gaaoliac  tagmt  ia  itwan  in  an  aocompanyins 
ilaHi  illBM  A  fui^au  dram  aad  a  winch  head,  oioanted 
cm  the  aaaw  duft.  arc  |wo»iid«d  for  gencnl  hoiatinc  por- 
paaca,  while  a  a4-a.  ahaate  whcd  oa  thia  ahaf t  providea 
far  duiich  and  harrow-hoiM  operation.  ne  dnim  i* 
anaaced  with  a  frictioa  datch  ao  it  can  be  thrown  oat 
»f  arrrier  when  the  winch  head  or  the  theave  wheel  is 
htiac  wicd  for  hniitinfc  thoa  predodinc  any  necessity 
far  the  iiamial  M  the  cable  or  rape  on  the  drum.  In 
to  thia  arraaceaKnt,  a  fool  brake  is  proridetl 
tahica  the  operator  to  hold  the  load  at  any  point. 

Tkr  lagiin  or  aator  oacd  to  operate  the  hoist  ia  belted 
*a  a  paOey  «■  tiw  drhriat  shaft  of  the  latter.  Power  is 
tun— ill  I  it  froai  thia  ahafi  to  the  shaft  on  which  the 
ihM»»  wheel,  dmm  and  winch  head  are  monntrd,  by  a 
Huatul  trictiaa-drtTC  wheel  on  both  shafta.  The  hoist 
is  icseistd  hy  throwins  the  friction  wheel  on  the  drive 
skafi  one  of  ascak  wuh  tkc  one  on  the  shaft  carrying  the 
dfVB.  aad  bjr  rcpladat  Ikb  drjve  wheel  by  a  second 
fiiiiiiai  Jilit  whcd  mn— tril  on  an  auxiliary  shaft,  which 
ia  Bfnd  to  Ike  ania  akaft  ia  aacb  a  manner  that  a 
rercrae  aotioa  ia  iikliiai  il  The  hoiat  ia  thns  reversed  by 
Ike  aaovcacat  of  oae  lerer  at  one  end  of  the  truck  on 
aklik  k  is  mnuiWed.  The  foot  brake  and  the  other  levers 
«aalrallia«  Ike  opcralian  of  the  hoist  are  all  placed  ad- 
iaetat  to  this  revcrsinc  lever,  so  the  operator  has  com- 
plete coatroi  of  the  auckine  from  oae  position. 

The  koist  wcsfh*  i,a5o  lb.,  complete,  when  mounted  on 
a  traA,  aad  requires  a  4X4-ft.  floor  space.  Il  is  particu- 
larly wdl  adapted  to  opcratini  hod  and  barrow  hoists 
■ird  in  hoUdiag  laaati  uction.  It  haa  also  been  utilized, 
however,  ia  a  wide  raage  of  senite  where  a  light  port- 
able and  irirti>l»  hnlit,  apedaUy  niited  for  operation 
ky  a  (aaaSae  cagiae  or  an  electric  motor   is  dr«red. 


THE     DEVELOPMENT     OF     THE     PETRO- 
LITHIC    PAVEMENT. 

The  first  petrolitbic  pavements  were  constructed  six 
years  ago,  at  which  time  the  nse  of  oil  for  street  tm- 
►luteiamt  waa  in  it*  infancy.  A  great  amount  of  ex- 
ptiisatiiHl  work  was  .done  at  that  time  and  has  con- 
ttaaed  op  to  the  pteaent.  with  the  result  that  a  marked 
haa  beca  accomplished.  The  first  petrolitbic 
Dtt  were  coaatmcled  with  only  one  and  one-half 
la  tw«  rtl««».  of  aay  Uad  of  crude  oil  it  was  most  con 
seniem  to  lecarc,  avcraciaf  from  30  to  40  per  cent,  ai- 
phallam  TWa  oil  wa*  cii6i*ated  to  a  depth  of  about 
a  to  ]  iiL.  Ikca  digktly  tamped  with  a  rolling  tamper. 
TWar  strcrta,  which  are  now  four  to  six  years  old,  are 
Mated  to  he  in  fair  condition  to-day,  although  they  nave 
aot  mailed  a  deDar  ia  rcpaita.  Widrfa  a  year  or  to,  a 
■JBlaiiiai  capeadilare  for  a  aorfaec  coat  of  oil  will  prac- 
tically aiakr  tkcai  aa  food  aa  wkea  fiftt  constructed,  their 
erigiaator   ttaiilt,  aa  Ikeir  tamped  hate  remains   intact. 

The  Prtiutilhic  Paeetaeat  Co.,  of  ti>*  Angeles,  is  now 
■aiaqt  sH  tallaaa  of  efl  containing  70  per  cent.*or  more 
of  atpkilt  Thia  keavy  oil  is  thoroughly  mixed  with  the 
aoil  to  a  depth  of  4  in.,  until  every  particle  of  the  soil- 
ia  etated  with  the  oiL  The  rolling  tamper  it  then  ap- 
plied, which  begiaa  taapiac  from  the  bottom  up  until  it 
ia  tattprit  tolid  to  Ike  ciirface.  Tfro  galkma  of  oil  have 
■ted  that  far.  T««  inche*  of  hard  gravel  is  then 
for  the  wearing  surface,  oa  which  iVi  gallons  of 
heavy  aapkahic  oil  it  applied,  aad  lamping  i*  continued 
aaiil  the  wkole  aaaa  ia  Ike  the  bardcM  hardpaa. 

The  rctah  it  daiatcd  to  be  a  6-ia.  paveaient  nnyieid- 
h^  aadrr  iraCe.  thoroagkly  dttfatde  aad  dttttlcta,  and 
aalatli  ■,  wkick  does  aot  require  tpriaUiag  or  eoottant 
repair*.  Il  ia  tttltd  tkat  it  doe*  ael  work  op  iato  chuck 
bolca  aa  doei  itriilf.  aad  caa  be  eoattraeled  for  lett 
thaa  half  the  ceat  of  the  latter. 

The  tprelitathiaa  adopted  by  the  city  of  Loa  Angelea. 
CtL.  for  each  pawacatt  are  a*  follawt: 

CraJiut. — Ufadiag  tkall  inclade  all  filling,  the  removal 
af  all  earth,  ttone,  or  all  other  material  of  whatever 
aalarc  it  aiay  be;  that  may  be  encountered  in  preparing 
Ike  tircet,  aad  thall  alao  inclade  all  trimming  and  ahap- 
iac  uqalnd  to  hrfng  the  tarfaee  of  the  ttrret  to  grade 
and  nato  nctUai.  Wkea  atad  or  otker  aeft  material  it 
cacoaatered  it  tkall  be  tafcca  oat  aad  the  apace  filled  with 
Ktod  earth  or  gnttcL  Tke  cantractor,  kowever,  will  not 
ke  I  ><|air«<,  ia  tack  catca,  to  excaratc  the  mod  or  other 
tttft  aaalcrial  to  a  greater  depth  tkaa  «  ft  below  grade. 
AO  filMac  tkall  ke  done  with  good,  aoend  earth.  The  em- 
lanhawiHs  dkall  be  carried  up,  of  full  aridth,  in  horizontal 
layer*  aot  to  cseecd  1  ft.  each  ia  thicfcnesa,  and  the  teams 
ritoU  be  ande  to  travel  aa  evealjr  aa  pottibia  over  the 
afcale  tarfaee  of  cack  layer,  both  (oiag  aad  comiag.  The 
fonaatiaa  at  welt-dcfiaed  rata  ia  capecially  firohiMted.  No 
material  of  a  tpoagy  aatiwc  tkall  be  ated  for  filling.  The 
tpace  over  which  SDa  are  to  ke  asade  akall  first  be  cleared 
of  all  bruUi  or  tinsber. 

The  rntaired  grade  aad  croaa-tcction,  after  being  thor- 
oagkly cumpacHd.  of  Ike  tarfaee  of  the  natural  material 
of  the  tiTcet  ia  that  pmtiea  of  the  ttreet  which  it  to  be 
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street  and  at  all  iHiints  shall  be  parallel  thereto. 

The  roadbed  surface  shall  be  rolled  with  a  roller  weigh- 
'ag  not  less  than  J50  pounds  to  the  inch  width  of  tire, 
until  it  is  unyielding.  Depressions  made  by  the  rolling 
thall  be  leveled  up  w'lth  good  earth  and  again  rolled. 
Such  portions  of  the  street  as  cannot  be  reached  by  the 
roller,  and  all  place*  excavated  below  grade  and  refilled, 
and  all  pipe  trenches  and  other  places  that  cannot  be 
properly  compacted  by  the  roller,  shall  be  tamped  solid, 
and  in  case  of  wet  weather  or  soft  or  muddy  ground, 
making  by  a  screen  of  four  meshes  to  the  inch,  up  to 
the  limit  specified  above,  and  shall  contribute  at  least 
sixty  (60)  per  cent,  of  the  total  volume  of  the  gravel. 
Decomposed  granite  will  not  be  accepted  as  gravel. 

At  all  sugea  of  the  work  sufficient  water  shall  be  ap- 
plied to  secure  tBe  beat  resulu  in  the  tamping,  the  amount 
of  water  to  be  used  to  be  governed  by  the  character  of 
the  aoil,  the  intention  being  to  make  the  soil  just  damp 
enough  to  pack  solid. 

Any  portion  of  the  street  that  cannot  be  reached  by 
the  roller  shall  be  tamped  tolid  by  hand,  under  the  direc- 
tion of  the  Board  of  Public  Works. 

The  contractor  will  be  held  responsible  for  all  damage 
to  curbs,  gutters  or  cross-walks  that  may  be  caused  by 
him  in  the  performance  of  the  work. 

Should  an  excess  of  oil  remain  upon  the  surface  after 
rolling  has  been  completed,  sufficient  clean,  sharp,  coarse 
tand  shall  be  spread  over  the  surface  to  absorb  the  same, 
and  the  surface  shall  then  be  again  rolled  until  solid. 

Oif. — (a)  The  oil  used  than  be  a  natural  oil  treated 
to    remove   water   or    sediment,   or   one    from    which    the 
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BUSINESS   NOTES. 

Mr.  Louis  A.  I'radt,  formerly  assistant  attorney-general 
in  charge  of  the  defense  of  claims  against  the  United 
States,  has  removed  his  offices  in  Washington,  D.  C,  to 
500   }libbs  lildg. 

The  Edison  Portland  Ccnu-nt  Co.  has  opened  a  per- 
manent office  in  the  Post  Office  Square  Bldg.,  Boston, 
in  charge  of  Mr.  J.  L.  Bernard,  to  take  care  of  the  New 
England  trade. 

The  Ridgway  (Pa.)  Dynamo  &  Engine  Co.  has  re- 
opened its  Chicago  sales  office  at  824  Marquette  Bldg. 
Mr.  P.  S.  Hickok,  who  has  had  extensive  experience  in 
the  electrical  and  power  plant  fields,  is  in  charjie  as 
manager. 

The  Capital  City  Construction  Co.  has  been  incorpo- 
rated at  Indianapolis,  Ind.,  to  construct  bridges,  resi- 
dences, business  blocks  and  other  structures  and  carry 
on  a  general  contracting  business.  The  directors  arc 
Messrs.  Jas.  O.  Barrett,  T.  T.  Burris  and  F.  W.  Eppert. 

The  Northern  Engineering  Works,  Detroit,  Mich.,  will 
add  a  new  power  station  to  their  plant.  The  boiler  and 
coal  storage  building,  which  will  be  erected  at  once,  will 
be  30x60  ft.  in  plan,  one  story  high,  of  fireproof  con- 
struction throughout.  Wickcs  boilers,  Murphy  stokers, 
and  Webster  neaters  will  be  used.  The  plans  were  made 
by  Smith,  Hinchman  &  Grylls,  engineers  and  architects, 
Detroit. 

The  Graphic  Arts  Co.,  of  Buffalo,  N.  Y.,  recently 
purchased   an   Allis-Chalmers  4S-l=w.    type  "K"   generator 
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volatile    material    haa    been    removed    by    distillation.      It 
must  not  have  been  injured  by  over-heating. 

(b)  All  oil  must  be  delivered  at  the  point  required  for 
sprinkling  -at  a  temperature  of  not  less  than  150  deg. 
Pahrenhcit. 

(c)  In  determining  the  quantity  ot  oil  delivered  the 
correction  for  expansion  by  heat  shall  be  as  follows: 
From  the  measured  volume  of  oil  received  at  any  tem- 
perature above  60  deg.  F'ahrenheit,  an  amount  equivalent 
to  four-tenths  of  one  per  cent,  of  every  10  deg.  Fahren- 
heit shall  be  subtracted  a*  the  correction  for  expansion 
by  heat.  For  the  purpoae  of  measuring  oil  a  temperature 
of  Co  deg,  Fahrenheit  ahall  be  deemed  normal  tempera- 
ture. 

(d)  The  oil  shall  not  contain  more  than  8  per  cent. 
of  matter  volatile  when  aaid  oil  is  heated  slowly  to  220 
deg.  Fahrenheit  and  maintained  at  that  temperature  dur- 
ing 15  minutes. 

(c)  After  being  freed  from  water  and  sediment,  the 
oil  ahall  contain  not  less  than  70  per  cent,  of  asphalt, 
having  at  a  temperature  of  77  deg.  Fahrenheit,  a  pene- 
tration of  80  deg..  District  of  Columbia  standard.  The 
percentage  of  asphalt  shall  be  determined  by  heating  a 
weighed  amount  of  said  oil  in  an  evaporating  oven  to  a 
temperature  of  400  deg.  Fahrenheit  until  it  has  reached 
the  proper  consistency,  when  the  weight  of  the  residue 
shall  be  determined  and  the  per  cent,  calculated. 

(f)  Deduction  will  be  made  for  water  and  sediment 
in  exact  proportion  to  the  percentage  of  water  and  sedi- 
ment found  therein,  and  the  oil  shall  not  contain  over* a 
per  cent,  of  such  water  and  sediment. 

(g)  All  Unk  wagons  used  for  the  delivery  of  this  oil 
must  be  first  submitted  to  the  I.)epartmcnt  of  Oil  Inapec- 
tion,  which  will  gauge  and  stamp  into  the  steel  heads  of 
aaid  tank*  the  capacity  in  gallon*  of  said  tanks,  and  no 
figure  of  capacity  will  be  accepted  other  than  the  official 
rating  given  by  the  Department  of  Oil  Inspection. 

Rothr. — The  tamping  roller  to  be  used  in  the  execution 
of  the  work  herein  specified  (hall  conaist  of  a  roller  the 
outer  aurface  of  which  shall  he  studded  with  teeth  not 
let*  than  7  in.  long,  and  having  a  surface  area  of  not 
lett  than  4  tq.  in.  each,  Ihe  roller  itself  to  be  of  such 
a  weight  that  the  load  upon  each  tooth  shall  not  be  let* 
than  .-100  Ik. 


and  seven  5-h.p.  type  "K"  direct-current  shunt  motors 
built  by  the  same  company  for  operation  at  a  speed  of 
1,050  r.p.m.,  and  two  3-h.-p.  type  "K"  motors  for  opera- 
tion at  1,025  r.p.m.  Five  of  the  5-h.-p.  motors  are  for 
belting  to  presses  and  will  be  arranged  to  secure  a  speed 
range  from  1,200  to  i,soo  impressions  per  hour.  One 
5-h.-p.  motor  will  be  belted  to  a  paper  cutter,  another  to 
a  roughing  machine,  while  a  3-h.-p.  machine  will  be 
mounted  on  the  bronzing  machine. 


PERSONAL     NOTES. 

Mr.  Homer  Washburn  Gliddcn,  architect,  formerly  of 
Chicago,  has  established  an  office  at  430  South  Broadway, 
1.0s   Angeles,    Cal. 

Walter  1).  Pease,  water  commissioner  of  Cheyenne, 
Wyoming,  and  formerly  city  engineer  of  that  city,  died 
recently,  aged  73  years. 

Mr.  William  Lamson,  Brooklyn,  N.  Y.,  has  been  ap- 
pointed an  assistant  engineer  on  the  staff  of  the  New  York 
City  Board  of  Water  Supply. 

The  Engineers'  Club  of  Philadelphia  has  voted  to  move 
intd  larger  quarters  next  spring,  and  a  committee  has 
been  appointed  to    investigate  available  locations. 

Mr.  T.  Rumney,  mechanical  superintendent  of  the  Erie 
K.  R.,  has  been  promoted  to  be  general  mechanical  super- 
intendent,   with   headquarters   in  New   York  City. 

Mr.  Julian  C.  Smallwood  has  been  appointed  professor 
in  charge  of  the  department  of  mechanical  engineering  at 
George  Washington   University,  Wa.shington,  D.  C. 

Mr.  H.  Montgomery  has  been  appointed  superintendent 
of  motive  power  and  equipment  of  the  Bangor  &  .Aroos- 
took j<.  R,,  with  headquarters  at  Milo  Junction,  Me. 

Mr,  W.  J.  Young  has  resigned  as  chief  engineer  of 
the  Lehigh  &  New  England  R.  R.  to  become  chief  engi- 
neer of  a  manufacturing  concern  at   Martin's  Creek,  Va. 

Capt.  Alfred  B,  Putnam,  Corps  of  Engineers,  U.  S.  A., 
on  duty  with  the  First  Battalion  of  Engineers  in  the 
Philippine  Islands,  has  been  ordered  to  Chattanooga, 
Tenn. 

The   British    Local   Oovcrnmcnt    Board,    under    a    grant 
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drewes  to  undertake  a  bacteriological  investigation  of  air 
in   sewers  and   drains. 

G.  Norman  Weaver,  a  civil  engineer,  of  Newport,  R.  I., 
died  at  his  home  in  that  city,  Oct.  4.  He  was  a  nephew 
of  the  late  George  H.  Norman,  who  established  the  Nor- 
man Medal  of  the  American   Society   of  Civil    Engineers. 

The  offices  of  Mr.  R.  D.  Smith,  assistant  general  super, 
intendent  of  motive  power  and  rolling  stock  of  the  New 
York  Central  &  Hudson  River  R.  R.,  have  been  moved 
from  New  York  City  to  Albany,  N.  Y.,  where  they  will 
be  located   hereafter. 

Mr.  T.  H.  Brown  has  been  appointed  assistant  division 
engineer  of  the  Pittsburg  division  of  the  Baltimore  & 
Ohio  R.  R.  Co.,  succeeding  Mr.  L.  E.  Haislip,  who  has 
been  transferred  to  the  Wheeling  division  to  succeed 
Mr.  J.  J.  Smiley,  resigned. 

The  United  States  Civil  Service  Commission  will  hold 
an  examination  Nov.  13,  in  the  large  cities  of  the  country, 
of  candidates  for  the  positions  of  assistant  technical 
editor  in  the  Geological  Survey,  and  constructing  engi- 
neer in  the  Forest  Service. 

Messrs.  .Arthur  B.  White  and  William  F.  Bixby  have 
organized  the  firm  of  Bixby  &  White,  civil  and  hydraulic 
engineers,  with:  offices  in  the  San  Fernando  Building, 
Los  Angeles,  Cal.  They  will  make  a  specialty  of  struc- 
tural steel  and  reinforced  concrete  construction,  irriga- 
tion, and  sewerage  systems. 

Mr.  John  Severin  Branne,  formerly  secretary  and  chief 
•  designing  engineer  of  the  James  E.  Brooks  Co.,  consult- 
ing engineers,  45  Broadway.  New  York  City,  has  re- 
signed and  has  opened  an  office  at  i  Madison  Ave.,  New 
V  ork,  as  a  consulting  engineer,  making  a  specialty  of 
bri<Iges,    buildings   and    general    structural    work. 

The  Mary  Kingsley  medal,  instituted  by  the  Liverpool 
School  of  Tropical  Medicine  to  commemorate  Miss  Mary 
Kingsley,  the  African  traveler,  who  died  in  1900,  has 
been  presented  to  Col.  W.  C.  Gorgas,  U.  S.  A.,  member 
(if  tile  Isthmian  Canal  Commission  and  formerly  chief 
sanitary  officer  of  J^lavana,  for  distinction  in  special  re- 
search into   tropical   medicine. 

Mr.  Elwood  Mead,  chief  of  irrigation  and  drainage  in- 
vestigations. Office  of  Ex|>eriment  Stalions,  United  States 
Department  of  Agriculture,  whose  resignation  was  noted 
in  these  columns  Aug.  31,  sailed  from  Vancouver,  Oct. 
II,  for  Melbourne,  Australia,  where  he  is  to  be  chairman 
of  the  Commission  on  Rivers  and  Water  Supply  of  tne 
State  of  Victoria.  , 

Maj.  Francis  R.  Shunk  and  Capt.  Edward  II.  Schulz, 
Corps  of  Engineers,  U.  S.  A.,  have  been  designated  as 
chief  engineer  officers  of  the  departments  of  Dakota  and 
Missouri,  resi>ectively,  relieving  Lieut.-Col.  William  H. 
Bixby,  who  has  served  temporarily  as  chief  engineer  of- 
ficer of  those  departments  in  conjunction  with  his  duties 
as  chief  engineer  officer  of  the  Department  of  the  Lakes. 
The  following  promotions  and  appointments  have  been 
made  at  Lehigh  University  for  the  coming  year:  Profes- 
.sor  J.  F.  Klein,  dean  of  the  faculty  and  superintendent 
of  heat  and  light;  P.  B.  de  Schweinitz,  professor  ma- 
chine design  in  the  departm«nt  of  mechanical  engineer- 
ing; Robert  C.  H.  Heck,  professor  of  experimental  engi- 
neering in  the  department  of  mechanical  engineering; 
I'Vank  P.  McKibben,  professor  of  civil  engineering,  in 
charge  of  the  department;  Winter  L.  vV'ilson,  professor 
of  railroad  engineering  in  the  department  of  civil  engi- 
neering. 

The  Nominating  Committee  of  the  American  Society  of 
Civil  Engineers  has  issued  the  following  list  of  nominees 
for  the  offices  to  be  filled  at  the  annual  election  in  Jan- 
uary: President,  Charles  Macdonald,  New  York  City; 
vice-presidents,  Geo.  F.  Swain,  Boston,  Mass.,  and  Mor- 
decai  T.  Endicott,  Washington,  D.  C. ;  treasurer,  Joseph  , 
M.  Knap,  New  York  City;  directors,  Chas.  L.  Harrison, 
New  York  City;  Geo.  W.  Kittredge,  New  York  City; 
Dexter  Brackett,  Boston,  Mass.;  Gardner  S.  Williams, 
Ann  Arbor,  Mich.;  Horace  Andrews,  Albany,  N.  Y. ; 
Chas.  S.  Churchill,  Roanoke,  Va. 

Readers  of  The  Engineering  Record  are  cautioned  that 
a  man  who  some  time  ago  defrauded  mechanical  and 
electrical  engineers  in  this  country  has  recommenced 
operations.  He  is  a  very  plausible  Englishman,  about  30 
years  of  age,  5  ft.  7  or  8  in.  in  height,  of  slight  build; 
he  has  a  light  complexion  and  crooked  teeth,  and  gener- 
ally represents  himself  as  the  son  of  some  large  manu- 
facturer or  other  important  man  in  England,  over  here 
on  business.  He  is  very  well  posted  as  to  the  names  of 
products  and  manufacturers  on  both  sides  of  the  Atlantic, 
is  very  plausible,  and,  as  a  rule,  after  gaining  the  con- 
fidence of  the  men  upon  whom  he  calls,  tells  a  story 
about  having  been  robbed  and  asks  for  a  loan  to  tide  him 
over  until  he  can  get  money  from  his  father,  to  whom  he 
has  cabled. 

Mr.  William  H.  Arnold,  formerly  chief  engineer  of  the 
Bush  Terminal  Co.,  New  York  City,  and  Mr.  Harold  S. 
Andrew,  formerly  of  the  Engineer  Department  of  the 
United  States  Army,  have  formed  a  partnership,  with 
offices  at  52  Broadway,  New  York,  under  the  firm  name 
of  Arnold  &  Andrew,  as  consulting  engineers.  The  de- 
sign   of   dredging    machinery   and    docks    and   the    investi- 
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gation  of  drainage  problems  will  be  taken  up  as  special- 
ties. Mr.  Arnold  has  for  several  years  made  a  specialty 
of  dredging  apparatus  and  is  the  patentee  of  a  pneumati- 
cally operated  clam-shell  bucket  for  dredging  hard  ma- 
4erial.  Mr.  Andrew  has  been  closely  identified  with  the 
improvement  of  New  York  and  New  Jersey  rivers  and 
harbors  and  recently  made  a  hydrographic  survey  of  the 
new  Ambrose  channel.  New  York  harbor. 

The     following     candidates     for     membership     in     the 
American    Society   of   Civil    Engineers   were   elected   Oct. 
2:      As.  members — C.    C.    Anthony,    inspector    of    signals, 
Pennsylvania    R.    R.,    Ihiladelphia,    Pa.;    R.    E.    Barkcn- 
»hus.  Civ.  Engr.,  U.  S.  N.,  Newport,  R.  I.;   B.  J.   Dalton, 
Prof.    Civ.    Eng.,    Univ.    of    Kans.,    Lawrence,    Kans. ;    W. 
T.    Dougan,    Eng.    M.    of   W.,    New    York    City    Ry.    Co., 
New  York  City;  H.  J.  Gault,  Constr.  Engr.,  U.   S.  Recla- 
mation   Service,    Selden    Station,    N.    Mex. ;    George    Ilig- 
gins,    I_«cturer    in    Civ.     Eng.,    Melbourne    Univ.,    Mel- 
bourne,  Victoria,   Australia;    H.   F.   Jonas,    Prin.    Asst.   to 
Bridge    Engr.,     Sun.set    Lines    in    Texas    and    Louisiana, 
Houston,     Tex.;     Willard     Kent,     Narragansett     Pier,     R. 
I.;    W.    E.    Knobloch,    Supt.    in    Fourth   Mississippi    River 
Dist.,    U.    S.    Engrs.,   New   Orleans,    La.;    A.    T.    Kroeber, 
-Asst.    Engr.    to    Hering    &    Fuller,    New    York    City;    S. 
A.    Mitchell,    Cons.    Engr.,    Ft.    Smith,    Ark.    Chf.    Engr., 
Kansas    City    Water-Works,    Kansas    City,    Mo.;    Eugene 
Mowlds,    Engr.    in    Chg.    of    Drawing    Room,    Edge    Moor 
Plant,  Am.   Bridge   Co.,   Edge   Moor,   Del.;   J.   P.   Newell, 
Cons. , Civ.    Engr.,    Portland,    Ore.;    W.    C.    Phelps,    Prin. 
Asst.    Engr.,    Interborough    Metropolitan    Co.,    New    York 
City;  H.  L.   Potter,   U.   S.   Engr.   Office,   New  York  City; 
H.     A.     Schulze,     Archt.,     San     Francisco,     Cal.;    James 
Shand,    with    S.    Pearson    &    Son,    as    Agt.    in    charge    of 
Port    Works    of    Coatzacoalcos,     Mex.;     E.     1'.     Shuman, 
Dist.     Engr.,     Second     Eng.     Dist.,     Philippine     Islands, 
Vigan,    P.     I.;    J.    B.     Snow,    Asst.    Eng.,    Pcnn.sylvania, 
Nevv    York    &    Long    Island    R.    R..    East    River    Tunnels, 
New   York  City;.  E.   B.   Temple,   Asst.   Chf.    Engr.,   Penn- 
sylvania    R.     R.     Co.,     Philadelphia,     Pa.;    J.     H.     Terry, 
Secy,     and    Treas.     Latla     &     Terry     Constr.     Co.,     Phil- 
adelphia,  Pa.;   W.   C.   Weeks,   Supt.   of  Constr.,   Washing- 
ton   Water    Power    Co.    of   Spokane,    Wash.;    B.    E.    Win- 
slow,     Cons.     Architectural     Engr.,     San     Francisco,     Cal. 
As   associate   members — A.    B.    Alderson,    in    private    prac- 
tice,    also     Town     Engr.,     West     Hartford,     Conn.;     Kay 
Alexander,   Res.    Engr.,    Northern    Pacific   Ry.,    St.    Regis, 
Mont.;    P.    S.    Baker,    Computer,     Philadelphia    &    Read- 
ing   Ry.,    Philadelphia,    Fa.;    John    Berger,    Asst.    Engr., 
New   York    Central   &    Hudson    River   R.    R.,    New    York 
City;     C.    E.     Bengler,    Chf.     Asst.,    Eng.     Dept.,     Realty 
Syndicate,    Oakland,    Cal.;    E.    E,    Bratton,    First    Asst. 
Engr.    and    Chf.    Draftsman,    Bureau    of    Filtration,    Phil- 
adelphia,   Pa.;    H.    F.    Cameron,    Engr.    and    Asst.    Supt., 
J.    G.    White   &    Co.,    Inc.,    on    Improvements   of   Port   of 
Cebu,     Cebu,     Philippine    Islands;    G.     P.     Carver,    Cons. 
Engr.,    Boston,    Mass.;    I.    M.    Chace,    Office    Engr.,    Can- 
anea,  Yaqui   River  &  Pacific   R.   R.   Co.   and  Gila  Valley, 
Globe  &   Northern   Ry.    Co.,   Tucson,   Ariz.;    E.    M.    Chad- 
bourne,   Vice-Pres.    and    Gen.    Mgr.,    Clinton    Fireproofing 
Co.    of    California,    San    Francisco,    Cal.;    R.    L.    Cham- 
b«rlaine,    Asst.    Engr.    and    Chf.    Draftsman,    United    Rail- 
ways &  Electric  Co.   of  Baltimore,  Baltimore,   Md. ;    Paul 
Chipman,    with    Canadian    White    Co.,    Montreal,    Canada; 
E.    W.    Cunningham,    Structural    Engr.,    Vorce    Eng.    Co., 
Cleveland,    Ohio;    G.    J.    Davis,    Asst.    Prof,    of    Hydr. 
Eng.,    Univ.    of   Wisconsin,    Madison,    Wis.;    H.    W.   Den- 
nis,    Designer    and     Computer     with     Wm.     A.     Bracken- 
ridge,    Cons.    Engr.,    Niagara    Falls,    N.    Y. ;    G.    V.    Die- 
den,   Res.    Engr.,  Tidewater  Ry.    Co.  and   Deepwater  Ry. 
Co.,    Leesville,    Va.;    T.    B.    Downer,    Asst.    Engr.,    Los 
Angeles    Aqueduct,     Mojave,    Cal.;    C.    C.    Fisher,    Asst. 
Engr.,    U.    S.    Reclamation    Service,    Meridian,    Idaho;    G. 
M.    Forrest,   Chf.   Asst.   to    Chf.   Engr.,    Building   Bureau 
of    Board    of    Education,    New    York    City;    E.    J.    Fucik, 
Engr.    for    Geo.    W.    Jackson,    Inc.,    Chicago,    III.;    J.    H. 
Gandolfo,    Asst.    Constr.    Engr.,    with    John    Van    VIeck, 
New   York  City;    L.   L.    Gay,   Asst.    Engr.,   U.    S.    Recla- 
mation   Service,    Boise,    Idaho;    August    Gundersen,    Asst. 
Engr.,     Butler     Bros.-Hoif    Co.     of    New    York;     H.     M. 
Harps,    Prin.    Asst.  'Eng.,    with    Herbert    C.    Keith,    Cons! 
Eng.,   New   York   City;    A.   C.   Harrington,   with    Buffalo, 
Lockport    &    Rochester    Ry.    Co.,    Albion,    N.    Y. ;    J.    B. 
Harris,    Reinforced    Concrete    Engr.,    Los    Angeles,    Cal.; 
N.    F.    Hopkins,    Harrok,    Hopkins    &    Taylor,    Civ.    and 
Min.   Engrs.,   llttsburg.   Pa.;   H.   W.   Home,   Asst.   Engr., 
Board   of  Water   Supply,   New   York   City;    H.    F.    Howe! 
Div.   Engr.,   Cebu  Div.,   Philippine  Ry.   Co.,  Cebu,  P.   I.;' 
Hyotaro      Inagaki,      Res.      Engr.,      Imperial      Government 
Taiwan    Rys.,    Taipeh,    Formosa,    Japan;    W.    E.    Ingram, 
Prin.    Asst.    Structural    Engr.,   The   Arnold    Co.,   Chicago! 
111.;    E.    S.   Johnson,    Office    Engr.,    Key   West   Extension! 
Florida   East  Coast  Ry.,   Miami,  Fla. ;   L.  A.   Keith,   Chf. 
Engr.,    Board   of   Public   Service,    Mansfield,    Ohio;    J.    c! 
Lathrop,     Chf.     Draftsman,     United     Railroads     of     San  " 
Francisco,    San    Francisco,    Cal.;    C.    M.    Leonard,    Pres 
and  Gen.   Mgr.,   Leonard-Martin   Constr.   Co.,   Engrs    and 
Gen.  Contrs.,  Chicago,  III.;  J.  D.  Lombardo,  Asst.   Engr 
Mexican    Light   &    Power    Co.,    Necaxa,    Pueblo,    Mexico- 
C.     M.     Meyers,     Asst.     Engr.,     Rapid     Transit     Subway 
Constr.    Co.,    New    York   City;   H.    S.    Morse,    As.st.    Eng., 
U.   S.   Reclamation   Service,  Glendivc,   Mont  ■   C    A    Pohl 
Asst.    Engr.,    New    York    State    Barge    Canal,    Lyons,    n! 
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Y. ;  S.  G.  Porter,  Chf.  Engr.,  Arkansas  Valley  Sugar 
Beet  &  Irrigated  Land  Co.,  Holly,  Colo.;  C.  H.  Pres- 
ton, with  New  York,  New  Haven  &  Hartford  R.  R., 
Waterbury,  Conn.;  C.  L.  Richardson,  Richardson- Wey 
Eng.  Co.,  Atlanta,  Ga. ;  Shigeki  Sekiba,  Draftsman, 
I'enn  Bridge  Co.,  B?aver  Falls,  Pa.;  J.  C.  Smith,  Gen. 
Supt.  of  Constr.,  Dodge  &  Day,  Philadelphia,  Pa.;  G. 
K.  Soloman,  Srfloman-Norcross  Co.,  Engrs.,  Atlanta,  Ga. ; 
H.  H.  Starr,  Asst.  Engr.,  Erecting  Dept.,  Am.  Bridge 
Co.  of  New  York;  W.  L.  Stevenson,  Prin.  Asst.  in 
charge  of  parkway  construction,  4th  Survey  Dist.,  Dept. 
of  Public  Works,  Philadelphia,  Pa.;  J.  W.  Sussex, 
VVenatchce,  Wash.;  E.  A.  Yates,  Asst.  Engr.,  East  River 
Tunnels,  Pennsylvania  R.  R.,  .New  York  City.  As  as- 
sociate— G.  N.  Cole,  Eastern  Factor  and  Agt.  for  Cross 
Horizontal  Folding  and  other  warehouse  doors.  New 
York  City. 


TRADE   PUBLICATIONS. 

Record  of  Construction  No.  62  of  the  Baldwin  Loco- 
motive Works,  Philadelphia,  is  a  good  discussion  of 
balanced  compound  locomotives.  The  first  Baldwin  lo- 
comotive of  this  type  was  built  in  1902,  and  since  then 
over  350  have  been  ordered.  The  balanced  compound 
principle  is  discussed  and  the  main  dimensions  of  a 
number  of  typical  locomotives  of  this  construction  pre- 
sented. 

Catalogue  70,  just  issued  by  the  Watson-Stillman  Co., 
New  York,  is  devoted  to  forcing  presses  for  shop  pur- 
poses, of  which  a  large  variety  are  shown.  Nearly 
half  of  this  catalogue,  which  contains  130  pages  de- 
scribes new  designs  of  hydraulic  tools  for  forcing  and 
pressing  and  is  probably  the  most  extensive  and  com- 
plete list  of  shop  tools  for  making  force  fits,  driving 
broaching  tools  and  similar  purposes  that  has  been 
published. 

The  Kennedy  Valve  Mfg.  Co.  has  issued  a  132-page 
book  filled  with  valuable  information  on  valves  and  their 
use.  It  is  arranged  in  six  sections,  the  first  discussing 
the  diflfercnt  types  and  details  of  gate  valves,  the  second 
devoted  to  bronze  gate  valves,  the  third  to  iron-body, 
bronze-mounted,  and  all-iron  gate  valves  and  indicator 
devices  for  automatic  sprinkler  systems;  the  fourth  to 
renewable-disk  globe,  angle,  radiator  and  corner  valves, 
swinging  check  valves,  back  water  and  sewer  gas 'valves, 
and  Siamese  connections;  and  the  fifth  to  hydrants,  floor 
stands,  extension  valve  boxes  and  flanges.  The  sixth  sec- 
tion embraces  a  series  of  tables  regarding  diameters, 
drilling  and  bolting  of  flanges,  and  data  that  will  be 
useful  to  engineers. 

The  Power  Specialty  Co.,  New  York,  announce  the 
appearance  of  the  fourth  edition  of  its  pamphlet  on 
Superheated  Steam,  which  has  been  revised  by  Mr.  E.  H. 
Foster,  the  inventor  of  the  Foster  superheater.  This 
edition  contains  profuse  illustrations  of  superheaters 
manufactured  by  the  company  as  applied  to  the  various 
types  of  boilers  in  use  in  this  country,  and  also  of  the 
direct  fired  type,  ranging  from  large  illustrations  of 
3,000  h.-p.  units  to  small  portable  superheaters,  which 
may  be  used  for  experimental  purposes.  The  pamphlet 
also  contains  a  few  pages  devoted  to  superheated  steam 
specialties,  such  as  piston  rod  packing,  Harter  flexible 
joints,  corrugated  bronze  gaskets,  and  the  Willits  double 
acting  non-return  valve,  all  of  which  articles  are  sold 
by  the  company  as  especially  adapted  to  plants  using 
superheated  steam.  At  the  back  of  the  book  are  steam 
tables  running  to  high  pressures  and  temperatures,  also 
tables  of  velocities  of  steam  in  various  sizes  of  pipe  at 
different  degrees  of  superheat,  and  curves  for  readily 
selecting  the  proper  size  of  steam  pipe  for  any  set  of 
conditions,  which  will  be  found  useful  to  the  designing 
engineer.  , 

The  Chicago  Pn«imatic  Tool  Co.  is  mailing  two  new 
catalogues,  one  of  which.  No.  23,  is  a  book  of  more 
than  100  pages  and  is  devoted  exclusively  to  Franklin 
air  compressors.  It  contains  much  descriptive  matter 
and  information  relating  to  air  compressors  in  general 
and  to_the  Franklin  designs  in  particular.  The  other.  No. 
24,  is  also  a  book  of  more  than  100  pages  and  covers 
the  company's  line  of  pneumatic  tools  and  appliances,  in- 
cluding "Boyer"  and  "Keller"  hammers,  "Little  Giant'.' 
drills,  sand  rammers  and  hoists. 

Thomson  polyphase  induction  wattmeters,  for  measur- 
ing energy  in  my  two-phase,  three-phase  or  monocyclic 
circuit,  are  described  in  bulletin  No.  4,527  issued  by  the 
General  Electric  Company,  These  instruments  are  made 
in  three  types;  one  for  house  service  with  metal  cover, 
and  two  for  switchboard  use,  one  having  a  metal  cover 
and  the  other  a  glass  cover.  Each  consists  of  two 
single-phase  motor  elements,  each  acting  upon  its  own 
disk  with'  both  disks  mounted  upon  a  single  shaft  actuat- 
ing the  register.  The  meters  may  be  applied  to  a  cir- 
cuit carrying  a  mixed  load  of  lamps,  motors,  or  other 
devices,  and  will  record  accurately  irrespective  of  load 
conditions. 

The  latest  catalogue  of  the  Parker  Hoist  &  Machine 
Co.,  981  Francisco  Ave.,  Chicago,  is  devoted  to  full  de- 
scriptions of  the  materials  and  sizes  of  their  hoisting 
engines,  jib  cranes,  guy  and  stiff  leg  derricks,  winches 
and  derrick  fittings,  wire  rope,  wheelbarrows,  platform 
and  belt  elevators,  and  other  contractors'  equipment 
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OF    SKCIAL    INTEREaT    TO 

CONTRACTORS.  SUILDERS,  ENGINEERS 

AND  MANUFACTURERS 

ENCIMiniMC    AND    BUILDING  SUPPLIES 

WATER. 

S—t  Arrmmfi    AlfUbtHaUj    iy   SUtu. 

rhtimii,  AhM. — ^Tkc  datr  of  opnitni  of  bid*  for  wmtcr 
works  npinonncBts  has  bc^n  extended  from  Nov.  15  to 
Dec  1.  ss  sdiei  tiled  in  Tbc  Eofinecrins  Record.  Robt 
Cnic   Sopt.    Water   Wks. 

Flartnet,  An*. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

PkMmr.  /frig.— Sec  "Miscellaneous. ** 

OakUmd.  CaL — Plans  and  specifications  are  reported  to 
Inirc  been  caa«>lc<cd  for  tbe  sah  water  fire  fitbting  plant. 
The  plus  prmride  for  a  pumpinf  plant,  a  building  in 
whick  the  pomps,  notors  and  encines  will  be  located 
"  ~  ~*  uifu  orer  tbc  area  to  be  covered  by 
Estimated  cost  of  tbc  pumping  plant 
^  $$0,000.  Cost  of  the  distribution  system 
«3I    f'l'-*    upon    the  amount    of    territory    covered    by 


*L«r  AmrtUt,  Cat. — Tlie  contract  for  tbe  construction 
of  a  coBtrouinc  tower  in  Little  Bear  valley  for  tbe  .Ar- 
rowhead Kcservoir  k  Power  Co.,  is  reported  to  have 
been  let  to  Arthur  S.  Bent,  of  Los  .\ngeles.  It  will 
be  184  ft  hifh  frtim  tunnel  floor  grade,  will  be  erected 
at  front  of  present  portal  of  outlet  tunnel  \o.  i :  will 
be  n  ft.  in  diameter  at  top,  and  built  of  reinforced 
ooacntc;  cost,  about  $8,000. 

Nahtrita,  Colo. — The  Empire  Irrigation  Co.  is  reported 
'    to  take   over    the   rights,    title,   interest,    fran- 
and  all  other  assets  of  tbe  Naturita  Canal 

ir  Co.,  tbe  NaiuriU  Cattle  &   Land  Co.,  the 

Skenamloak  Irrigation  Co.  and  the  NaturiU  Valley  Co., 
all  in  Colorado.  It  is  stated  that  about  $500,000  will  be 
expended  in  improvements.  A.  D.  Struthcrs,  Pres..  Car- 
man Layton,  Stty.,  both  of  Des  Moines,  la. 
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Coto. — Bids  will  be  received  at  the  Buri.Ti 


1  Nov.  <  for  installing  a  water  system  at  tne  nav;il 
Ft.   Lyon,  Las  Animas,  Colo.     Appli'^atiops 
for'pnposals  should   refer  to   Sch.   385.      E.    B.    Rogers, 


o(  Stijuliea  u>d  Accounu,   Navy  Dept.,   Washin^n,    U. 

hoaptel.  Ncv 
for  pnpeaah 
PayMSter  Cent.  U.  S.  N. 

Attamta    Co. — At   a  meeting  of   the  Water   Board  on 
Sqk.  JO  It  was  decided  to  lay  water  main  from  river  to 
lent    reservoir    at    once:    also    procure    bids    for    pump 

Hemphill    station;    it   was  also   decided   to   authorize 

the  engineer    at    Hemphill    sUtion   to   prepare    plans    for 
new  intake  from  river  to  pnmp  well. 

Albamj.  Co.— R.  J.  Ed^erly,  City  Engr..  writes  that 
hid*  will  probably  be  received  in  December  or  January 
tor  sewers  to  cost  about  $37,500:  water  improvements  to 
coal  tS,Doo,  and  paving  to  cost  $16,000.  W.  C.  Raw- 
soo.  Mayor. 


THE     ENGINEERING    xcECORD. 

'Irwin  Bros.,  New  Orleans,  were  the  *ucces*ful  bidders 
on  Contract  "15  W,"  at  a  toUl  of  $3a5,789,  including 
valves,  hydrants,  plugs,  etc.,  and  the  unit  prices  on  some 
of  the  items  in  this  contract  are  as  follows:  1-oading 
and  unkiading  pipe  and  piling,  5.400  tons,  per  ton,  50 
cts..  hauling  pipe,  410,000  tons,  2  cts.  per  100  ft.;  a4-"»-, 
water  pipe.  500  lin.  ft.,  1.50  pei^  Im.  ft.;  ao-in.,  500 
Un.  ft.,  1.10;  i6in.,  500  lin.  ft.,  80  cts..  la-in.,  17,100 
lin.  ft.,  60  cts.;  loio.,  100  Un.  ft,  45  cts.;  8-m.,  500 
lin.  ft.  38  cts.;  6-in.,  167,200  lin.  ft,  35  cts.;  4-in.> 
151,800  lin.  ft,  30  cts.;  set  410  hydrants  and  furnish  con- 
crete base  and  porous  fill  to  same,  $6  ea. ;  c.  i.  manholes, 
covers  and  frames,  a6,ooo  lbs.,  6  cts. ;  lumber  under  pipe 
or  under  valve  chambers,  30  M  ft.,  $15;  blocks  and 
wedges,  55  M  ft,  $30;  extra  excav.,  600  cu.  yds.,  $1.50 
bride  masry.,  50  cu.  yds.,  $7;  extra  concrete  masry.,  50 
CO.  yds.  $13;  4-in.  vitr.  clay  drain  tile,  100  Un.  it,  50 
cts.;  asphalt,  7.700  sq.  yds.,  $4;  Belgian  block,  700  sq. 
yds.,  $3;  vitrified  brick,  100  sq.  yd.,  $3;  square  block. 
7,800  sq.  yds.,  70  cts.;  cobble  stone,  1 1,600  sq.  yds.,  60 
cts.;  gravel,  11,700  sq.  yds.,  60  cts.;  shell,  6,300  sq.  yds., 
50  cts.;  planlc  14,600  lin.  ft,  40  cts.;  bituUthic  pavt. 
100  so.  yds.,  $4:  SchiUinger,  4,000  sq.  yds.,  $1.20;  flag- 
ging, $1,400  sq.  yds.,  90  cts.;  brick,  4,900  sq.  yds.,  80 
cts.;  old  curb  removed  and  reset,  300  Un.   ft.,  40  cts. 

•  A.  L.  Patterson  &  Co.,  of  Macon,  C.a.,  was  successful 
bidder  for  Contract  "16  W,"  at  a  total  of  $256,167,  in- 
cluding valves,  hydrants,  etc.  Some  of  the  unit  prices 
on  this  bid  are  as  follows:  l'"or  loading,  unloading  and 
piUng  pipe,  per  ton  of  2,000  lbs.,  8,900  tons,  $1 ;  hauling 
pipe,  520,000  ton  per  bun.  ft.,  3  cts. ;  3oin.  water  pipe,  6,300 
lin.  ft.,  $2.68;  24-in.,  4,700  Un.  ft,  $1.30;  2o-in.,  13.900 
lin.  ft,  $1.20;  16-in.,  -00  lin.  ft,  85  cts.;  i2-in.,  43.300 
lin.  ft,  70  cts.;  lo-in  ,  100  lin.  ft.,  60  cts;  8in.,  500 
lin.  ft,  50  cts.;  6-in.,  152,500  Un.  ft,  34  cts.:  4-in.,  iii,- 
000  lin.  fi.  30  cU.;  laying  30-in.  and  12-in.  flexible  pipe, 
600  lin.  t-.,  $16;  set  500  hydrants  and  furnish  concrete 
base  and  porous  fill,  $5;  c.  i.  valve  boxes,  manhole  <yvers 
and  frames,  45,000  lbs,,  5  cts.;  all  lumber  in  place,  40  M 
ft,  $30;  blocks  and  wedges,  55  M  ft,  $30;  round  piling 
in  place,  soo  lin.  ft.,  $1.20;  creosoted  piling  in  place,  200 
lin.  ft,  $1.80;  extra  excav.,  1,000  cu.  yds.,  $1.50;  brick 
masry.,  too  cu.  yds.,  $20;  extra  concrete  masry.,  50  cu. 
yds.,  $15;  4-in.  vitr.  clay  drain  tile,  100  lin.  ft,  80  cts.; 
asphalt,  5,000  sq.  yds.,  $2.80;  Belgian  block,  300  sq.  yds., 
$1.40;  vitr.  brick,  2,600  sq.  yds.,  $1.10;  square  block, 
2,500  sq.  yds.,  30  cts.;  cobble  stone,  15,500  sq.  yds.,  26 
cts.;  gravel,  10,300  sq.  yds.,  20  cts.;  shell,  5,300  sq.  yds., 
10  cts,;  plank.  1,000  Un.  ft.,  10  cts.;  bitulithic  pavt.,  100 
sq.  jrds.,  $4;  Schillinger,  1,600  sq.  yds.,  75  cts.;  flag,  700 
sq.  yds.,  20  cts. ;  brick,  8,000  sq.  yds.,  30  cts. ;  old  curb 
removed  and  reset,  300  lin.  ft.,  30  cts. 

•M.  O'Herron  &  Co.,  of  New  Orleans,  was  the  suc- 
cessful bidder /or  Contract  "17  W,"  at  a  total  of  $237,- 
791,  including  valves,  hydrants,  etc.  Some  of  the  unit 
prices  in  this  bid  are  as  follows:  For  loading,  unloading 
and  piling  pipe,  per  ton  2,000  lbs.,  8,000  tons,_  75  cts.; 
hauling  470,000  tons,  iJ4  cts.  per  100  ft.;  24-in.  water 
pipe,  500  lin.  ft.,  $2;  20-in.,  3,200  Un.  ft  $1.10;  16-in., 
12,900  lin.  ft.,  80  cts.;  12-in.,  37,200  lin.  it.,  60  cts..  10- 
in.,  lod  lin.  ft,  50  cts.;  8-in.,  500  lin.  ft.,  45  cts.;  6in., 
207.000  Un.  ft,  34  cts.;  4-in.,  148,000  lin.  ft.  29  cts.; 
setting  560  hyarants  and  furnishing  concrete  base  and 
porous  filling,  $6;  c.  i.  valve  boxes,  manhole  covers  and 
frames,  58,000  lbs.,  5  cts. ;  lumber  under  pipe  or  valve 
chambers,  50  M  ft.,  $13  per  M  ft.;  blocks  and  wedges. 
7a   M    ft.,   $30;   round   piling,  200  lin.  ft.,  $1;   creosoted 


'Colmmbmt.  O. — Tbe  following  are  the  bids  opened  on  Sept.  18  by  the  Bd.  of  Pub.  Service 
force  mains,  for  water  supply  improvement:  (o)  Engineer's  estimate:  ((>)  W.  C.  Halliday;  (c) 
John   M.    Beckett;   (<f)    Weslwater  It  Casey    (awarded  contract);    (bidders  all  of   Columbus). 

(a)  (6) 

■.600  en.  yds.  Excav..   Class  A $     325  $    4-56 

i6.Soeca.  yds.  Excav.,   (Has*    B 0.50  0.65 

I2.saa  en.  ytls.  Fmhlmit     0.50  0.80 

4aca.yds.  Broken  ktone  or  gravel  backing 1-25  >.5o 

so  CO.  yd*.  Stone   paving    300  4.00 

a,>ao  en.  yd*.  Macadam     ., 3-00  i.8s 

3.600  Un.  ft.  Post  and   rail  fence 0.30  0.25 

45  en.  yd*.  Brkk   masonry 12.00  10.00 

450  CO.  ytis.  Concrete     8.00  to.oo 

2,420      tons     C    i.    pipe 4400  42.00 

130     tons    Bell  and  sp^ot  (pedal  ca«rtng» 95.00  100.00 

4      tons     Flange  arcctal  castings 115.00  100.00 

-.1      tons     Remov.  old  c  L  pipe  and  special  castings 15.00  10.00 

7      tons     Relaying  old  c.   i.   pipe  and   spec,   castings 10.00  22.00 

Remov.    and   relay.    20-in.    V'enturi   meter,    (li'mpaum) 100.00  115.00 

a                  RemoT.    and   lelav.    24-10.    Venturi    meter,  each 100.00  150.00 

3         set     Bras*   pipe    and    fit.    tor    Venturi    meters,  each 30.00  30.00 

1.460  lin.  ft  Remov.    iM-in.   lead  lined  iron  pipe 0.05  0.04 

■  ,)ea  lin.  ft.  Relay.    i}4-<n.    lead    lined    iron   pipe 0.10  0.08 

loo  lin.  ft.  Fom.  and  lay.  ■  H-'m.   lead  lined  iron  pipe 0.75  0.55 

Valves,  vahre  boxes,  hydrants  and  connections  (lump  turn) 7,181.00  7,232.85 

Ejector  (lump  sam) 150.00  310.00 

7,Sao  lb*.  Twisted  steel  rods 0.03  0.05 

2.500  Aa.  Maakole  steps  and  tie  rods.« 0.06  0.05 

■  i.ooo  lb*.  In»   castings o-°S  °-°S 

Totals   $160,034  $162,590 


for   Contract 

17,    C.    1. 

Chas.  V.  Taylor  and 

M 

•(d) 

$     6.50 

$    7.20 

0.52 

0.42 

0.60 

0.54 

1.25 

1. 00 

3-75 
1.58 

4.00 

1.50 

0.2s 

0.25 

9.00 

10.00 

9.00 

10.00 

43-25 

43-43 

95.00 

97.00 

95.00 

100.00 

9.00 

20.00 

18.00 

15.00 

1 10.00 

125.00 

140.00 

150.00 

22.00 

20.00 

0.04 

0.10 

0.07 

0.10 

0.40 

1. 00 

8,042.00 

9,122.00 

196.00 

200.00 

0,035 

0.04 

0.04 

0.04 

0.04 

0.04 

$162,683      $163,907 


Coomr  tyAUu*.  Idako.—Dr.  C  L.  Crait,  Oo.  Mason 
and  otbcn  are  reported  interested  in  the  construction  of 
a  gravity  system  of  waterworks,  to  cost  about  $150,000. 

Sfrimf  Vottty,  III. — It  is  reported  that  bids  are  want- 
ed Mml  Oct.  IS  for  tbe  extension  ofivater  mains  ih 
certain  alrect*.     Anton    Falrtti,    Cty  (Hk. 

CarlyU.  /«.— See  "Power  Plants,  Ga*  and  Electricity." 
tndioma  Harbor  Ind. — Tbe  East  C3iicago  k  Indiana 
Harbor  Water  Works  Co.  is  reported  incorporated  to 
eooslmct  water  works  to  soplily  this  dtr  and  the  im- 
mediate teww  and  villsges  with  water.  H.  S.  Oakley. 
C   Wj^erman,   C    B.    Woods  and    Harry    H.    Phillii« 

>rirl,  /«.— Bids  vin  be  recctvcd  bj  tbe  Town  Coun- 
ca  oMfl  Oct.  21,  M  tbc  oAcc  of  V.  T.  Swcclcr*  Town 
Ok.,  for  coawtfiirtiM  a  ^ku.  c.  I  wstcr  pipe  in  •  por- 
tion ol  R«pU»  8C 

Mmrwm.  Ksm.—m^  will  be  received  until  Oct.  22  hy 
Tbon.  W.  Bovn.  .Qty  CIc.  for  coosinictinff  waterworks. 
mnu  Udf  to  hr  wibwiftrd  00  tbc  following:  Furnitb- 
c  L  pipe  and  apecisl  casttect;  furniftbinK  bydranu 
amd  vahrca;  fnrmihiiM  and  instalting  machinery.  U/inc 
pine,  tOMtrnctinjr  wm,  power  bonie,  tower  foundations* 
etc  .  Bvma  ft  McDonnell,  En^rs,,  821-3  Scarritt  Bldr> 
Kaaant  City,  Mo. 

*iV«»  OrUmu,  LM.—Tht  Oty  Council  on  Oct.  1  ap- 
proved tbe  foUowing  contracts  for  waterworks  constmc- 
tioa  reccntW  awarded  by  tbe  Sewerage  and  Water  Bd. 
(bids  for  wbicb  were  opened  on  Sept.  4): 


piling,  300  lin.  ft..  $1;  extra  excav.»  1,000  cu.  yds.,  $2; 
brick  masry.,  50  cu.  jfds.,  $10;  extra  concrete  masrv.,  50 
cu.  yds.,  Sio;  4-ln.  vitr.  cay  drain  tile,  100  lin.  ft.,  60 
ctt.;  asphalt,  2,500  sq.  yds.,  $4.50;  Belgian  block,  100  sq. 
yds.,  S3;  vitr.  brick,  2,400  sq.  yds.,  $3;  square  block,  100 
sq.  yds.,  $1;  cobble  stone,  8,400  sq.  yds.,  50  cts.;  gravel, 
4,300  B9.  yds.,  eo  cts.,  shell,  3*4,00  sq.  yds.,  50  cts.;  plank, 
1,000  lin,  ft.,  20  cts.;  bitulithic  pavt.,  100  sq.  yds.,  $4; 
Schillinftrr,  i.ioo  sq.  yds.,  $1.50;  flag,  500  sq.  yds.,  50 
cts.;  brick,  3»ooo  «q.  yds.,  50  cts.;  old  curb  removed  and 
reset.  300  lin.  ft.,  50  cts. 

•The  General  Contr.  Co.,  of  New  Orleans,  was  suc- 
cessful bidder  for  Contract  "18  W,"  at  a  total  of  $113,637, 
including  valves,  bvdrants,  etc.  Some  of  the  unit  prices 
in  this  bid  are  as  follows:  I^oadinR,  unloading  and  piling 
pipe,  4,400  tons,  so  cts.;  hauling  pior.  240.000  ton»,  i  ct. 
per  100  ft.;  24-in.  water  pipe,  500  lin.  it.,  $1.50;  20-in., 
500  lin.  ft.,  $1.10;  16-in,,  1.200  lin.  ft.,  Ro  cts.;  i3*in., 
30.800  lin.  ft..  60  cts.;  lo-in,,  100  lin.  ft.,  50  cts.;  8-in., 
800  lin.  ft..  40  cts.;  6-in.,  102,200  lin.  ft,  35  cts.;  4-in.. 
80,700  lin.  ft.,  30  cts.;  set  170  hydrants  and  furnish 
concrete  base  and  porous  fill,  ea.,  $5;  c.  i.  valve  boxes, 
manhole  covers  and  frames,  23,000  lbs.,  5  cts.;  lumber  in 

Klace  under  pipe  or  valve  chambers.  20  M  ft..  $30; 
locks  and  wedges,  36  M  ft.,  $30;  round  piling.  200  fin. 
ft.,  $2;  creosoted  piling.  200  fin.  ft.,  $3.  extra  excav., 
400  cu.  yds..  85  cts.;  brick  masry.,  20  cu.  ydn.,  $15;  extra 
concrete  masry,  20  cu.  yds..  $13;  4-in.  vitr.  clay  drain 
tile,  foo  lin.  it..  50  cts.;  asphalt,  soo  iik|.  yds.,  $4;  Bel- 
gian block.  100  sq.  yds,,  $4;  vitr.  brick,  100  sq.  yds.,  $3; 
square  block,   3.000  sq.  yds.,  75  cts.;  cobble  stone,   6,700 

*itemg  morktd  thus  give  the  names  of  parties  auarded  contracts. 
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sq.  yds.,  75  cts.;  gravel,  500  sq.  yds.,  60  cts.;  shell  600 
so.  yds.,  50  cts.;  plank,  3.000  lin.  ft.,  30  cts. ;  bitulithic 
pavt..,  100  sq.  yds.,  $5;  Schillinger,  300  sq.  yds.,  $1.80; 
flag,  100  sq.  yds,  75  cts.;  brick,  1,000  sq.  yds.,  75  cts.; 
old'curb  rcmovcu  and  reset,  200  lin.  ft.,  25  cfs. 

H'yandottc,    Mtch.—R.    Winthrop    Pratt,    of    Columbus, 

0  IS  stated  to  have  presented  to  the  Bd.  of  Pub.  Wks. 
his"  report  on  the  construction  of  filtration  plant  for 
Wyandotte. 

Owosso,  AficA.— Bids  will  be  received  until  Oct.  23  by 
the  Bd.  Pub.  Wks.  for  furnishing  and  installing  com- 
plete 2  Scotch  marine  boilers  at  the  water  works,  as  ad- 
vertised in  The  Engineering  Record. 

Buy  City  Mich. — The  City  Council  is  reported  to  have 
decided  to  expend  about  $19,000  for  laying  new  mains 
to  connect   the   east  and  west  side   water  systems. 

'Mahnomen,  Minn.— A.  O.  Vachon,  Recorder,  writes 
that  W.  D.  Lovell,  1415  8th  St.,  S.  E.,  Minneapolis, 
has  secured  the  contract  for  constructing  water  tank, 
tower  and  complete  water  system  for  fire  protection 
(bids  opened  Sept.  30)   for  $4,300. 

'Detroit,  Minn.— Cbas.  G.  Sturtevant,  Clk.  Water  and 
Light  Com.,  writes  that  the  contract  for  the  erection  of 
a  5o-ft.  steel  water  tower  and  tank  of  100,000  gal. 
capacity,  and  laying  600  to  1,000  ft.  of  8-in.  water  mam, 
and  installing  one  hydrant  (bids  opened  Sept.  30),  have 
been  awarded  to  the  Chicago  Bridge  &  Iron  Works,  of 
Chicago,   111. 

Cloguct,  Minn. — It  is  reported  that  Thos.  F.  McGil- 
vrey.  City  Engr.  of  Duluth,  estimates  the  cost  of  water 
works    for   Cloquet  at   $43. ^So. 

Meridian,  Miss. — The  citizens  have  voted  to  issue  $50,- 

0001  bonds  for  the  extension  of  the  water  mains  and 
other  improvements  to  the  waterworks.  W.  F.  Wi!cox, 
Supt. 

Brookhaien,  Miss. — Bids  will  be  received,  it  is  stated, 
by  R.  1).  Lanier,  Mayor,  and  Bd.  Aldermen,  until  Oct. 
15,  for  $15,000  water  works  extension  bonds.  C,  H.  Ham- 
ilton,  City    Clk. 

Wahoo,  Neb. — See  "Power  Plants,  Gas  and  Electricity." 

'Exeter,  Neb. — The  National  Constr.  Co.,  of  South 
Bend,  Ind.,  is  reported  to  have  secured  the  contract  for 
constructing  an  air  pressure  system  of  water  works  for 
$14,800. 

Franklin,  Neb. — Jay  A.  Dickey,  City  Clk.,  writes  that 
bids  will  be  received  on  Oct.  21  for  water  works,  to  cost 
between   $15,000   and   $17,000. 

Wahoo,  Neb. — The  Mayor  writes  that  it  is  proposed  to 
construct  water  works;  probable  cost,  $60,000. 

Collingswood,  N.  i.— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Camdenj  N.  J. — Bids  will  be  received  by  the  Water 
Com.  of  City  Council  (Jos.  Potter,  Chmn.)  until  Dec.  17 
for  improving  present  artesian  water  supply  system,  and 
adding  to  the  present  supply  of  17,000,000  gal.  at  least 
5,000  gals,  daily,  as  advertised  in  The  Engineering  Rec- 
ord. 

'Highlands,  N.  J. — The  following  are  the  bids  opened 
on  Sept.  25  by  the  Mayor  and  City  Council  for  the  con- 
struction of  water  works  (Engineers,  Runyon  &  Gary, 
122  Market  St.,  Newark):  R.  B.  Carter  Co.,  New  York, 
N.  Y.,  $33,113.  and-Wharton  Co.,  Philadelphia,  Pa.,  $34.- 
500:  Harrison  Construction  Co.,  Newark,  $29,989;  H.  A. 
Miller,  Wilmington,  Del.,  $28,944:  Atlantic  Constr.  & 
Sup.  Co.,  Atlantic  City,  $31,343;  McCay  Eng'g  Co.,  Bal- 
timore,   Md.,    $27,777    (awarded    contract). 

Ronu,  N.  Y. — The  following  contracts  are  expected  to 
be  advertised  during  the  early  winter  months  by  the 
Water  and  Sewers  Comrs.,  and  intending  _  bidders  are 
asked  to  look  over  ground  before  topographical  features 
and  physical  conditions  are  obscured  by  snow:  Intake 
dam  on  Fish  Creek;  tunnel;  aqueduct,  and  reservoir,  as 
advertised  in  The  Engineering  Record.  Further  informa- 
tion can  be  obtained  from  Knight  &  Hopkins,  Engrs.,  of 
Rome. 

Brooklyn,  N.  y.— The  Bd.  of  Estimate  N.  Y.  City,  on 
Oct.  4  appropriated  $100,000  to  provide  for  the  construc- 
tion and  extension  of  high  pressure  water  service  for  fire 
protection  at  Coney  Island. 

Salisbury,  N.  C— The  City  Clerk  writes  that  the  citi- 
zens on  Oct.  I  voted  to  issue  $300,000  bonds.  It  is  stated 
that  it  is  proposed  to  use  the  proceeds  of  the  issue  for 
street,  water  and  sewer  improvements  during  the  next  3 
years. 

Ironton,    0. — Bids    will  be  received,   it   is  stated,    until 
.  Oct.    15  by   the  Bd.    Pub.    Service    for  furnishing  material 
and  excavating,   concrete  work  and   piling  for  the   founda- 
tion   of   valve    well    at   city    water   works,    for  clear    water 
system. 

Prague,  Okla. — -The  question  of  issuing  $30,000  bonds 
for  water  works  is  reported  under  consideration. 

'Philadelphia,  Pa. — We  are  informed  that  Dravo, 
Doyle  &  Co.,  719  Arcade  Bldg.,  has  secured  the  contract 
for  2  turbine-driven  sand  washer  pumps  for  the  Torres- 
dale  filter  plant.  Contract  119,  for  $6,480  (bids  opened 
Aug.   29  by  the  Dept.   of   Pub.    Wks). 

Panama. — See  "Power  Plants,  Gas  and  Electricity." 

Greensburg,  Pa.— The  Jamison  Coal  &  Coke  Co.  'i  re- 
ported to  have  decided  to  construct  a  reservoir  northeast 
of  George  Station,  to  supply  water  to  its  five  plants. 

Wickford,  R.  /.—The  Wickford  Fire  Engine  Corpora- 
tion (Chas.  Stafford,  .Secy.)  on  Oct.  1  voteij  to  issue 
$30,000  bonds  for  the  purpose  of  installing  waterworks 
for  the  town  of  North  Kingston  . 

Hurley,  .S.  D. — The  question  of  constructing  water 
works  IS   reported  as  being  considered  here. 

Brownsville,  Tex. —  Bids  will  he  received,  it  is  stated, 
until  Oct.  30,  by  Frank  \V.  Kibbic.  City  Auorney,  fur 
$43,000   water   and    $10,000  electric   light    bonds. 

Norfolk.  Va. — The  Common  Council  on  Oct.  1  passed 
an  ordinance  appropriating  $50,000  for  the  purc'iase  uf 
2,000  water  nv-ters  . 

Wenatchee.  Wash. — The  Com.  on  Fire,  Light  ami 
Water  is  reported  to  have  been  instructed  to  have  plans 
prepared   for  new  water  works. 
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Spokane,  Wash.— ^Fred.  Wendt  is  reported  to  have  peti- 
tioned the  County  Comrs.  for  a  franchise  for  a  water  sys- 
tem for  Irvington  Heights. 

The  Adrian  Irrigation  Co.  (Walter  Thos.  Mills,  Pres.). 
with  offices  in  the  Columbia  Bldg.,  is  reported  to  have 
engineers  in  the  field  making  permanent  location  for  its 
canal,  following  which  work  on  construction  will  be 
started.  It  is  proposed  to  irrigate  about  3,000  acres. 
The  water  supply  is  derived  from  five  lakes,  which  will 
be  connected  by  ditches,  making  dams  in  three  places  to 
raise  and  hold   the  flood   waters  of   Crab   Creek. 

Tacoma  Wash. — Frank  L.  Davis,  City  Engr.,  is  re- 
ported to  have  recommended  to  City  Council  the  laying 
of  an  i8-in.  water  main  from  South  Tacoma  pumping 
station  to  supply  water  in  the  west  end  of  the  city.  Esti- 
mated cost  $40,000. 

West  Bend.  W^i>.— The  City  Clerk  writes  that  bonds 
have  been  sold  for  the  construction  of  water   works. 

West  Bend,  Wis. — The  citzens  are  reported  to  have 
voted  to  issue  $25,000  bonds  for  water  works. 

Two  Rivers,  Wis.^lt  is  stated  that  bids  will  be  re- 
ceived until  Oct.  16  by  the  Water  and  Light  Comrs.  (J. 
G.  Weilep,  Secy.)  for  laying  1,070  ft.  4-in.  water  pipe. 

Th^rmopoUs,  Wyo. — The  citizens  have  voted  to  issue 
$50,000  bonds  for  waterworks. 

Sudbury,  Ont. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

Clinton,  Ont. — The  citizens  are  reported  to  have  voted 
Sept.  30  to  issue  $53,000  bonds  to  establish  a  system  of 
waterworks  for  fire  protection. 

*  Montreal,  Que. — Geo.  Janin,  Supt.  Water  Works, 
writes  that  the  contract  for  constructing  reinforced  con- 
crete conduit  about  9  ft.  diam.  and  27,300  ft.  long  has 
been  awarded  to  Patk.  McGovern,  6  Keacon  St.,  Bos- 
ton, Mass.,  for  about  $684,815. 
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Jasper,  Ala. — B'ids  will  be  received  by  the  Mayor  and 
Council  until  Oct.  21  for  constructing  sanitary  sewers. 
P.    Byrne,    Engr.,    Birmingham, 

*Ensley,  Ala. — C.  M.  Burkhalter  &  Co.  are  reported  to 
have  on  Oct.  3  secured  the  contract  for  building  storm 
sewers,  for  $5,500. 

Ventura,  Cal. — The  citizens  are  reported  to  have  voted 
to  issue  $150,000  bonds  for  the  construction  of  two  storm 
sewers,  3  ^  steel  and  concrete  bridges,  improvement  to 
parks,   paving,  a  fire  house,   and  other  improvements. 

Santa  Monica,  Cal. — The  citizens  on  Sept.  28  voted 
to  issue  $150,000  bonds  for  the  establishment  of  a  septic 
tank,  outfall  sewer;  also  a  pleasure  wharf  on  Colo- 
rado Ave.  T.  H.  James,  City  Engr.;  J.  C.  Hemin- 
way,   City  Clk 

*San  Francisco,  Cal.-r-J.  A.  Dowling  &  Co.  are  re- 
ported to  have  secured  the  contract  for  constructing  sew- 
ers on  Drumm  and  Commercial  Sts.,  for  $15,879,  and 
Williams  &  Belser,  for  sewers  in  Stuart,  Beale  and  Tre- 
mont  Sts.,   for  $5,318. 

Tarrington,  Conn. — BHds  will  be  received  by  the  Bd.  of 
Warden  and  Burgesses  of  Torrington  until  Oct.  21  for 
the  construction  of  sanitary  sewers,  incluaing  7,771  lin. 
ft.  12,  10  and  8-in.  tile  pipe  and  37  manholes,  as  adver- 
tised   in   The   Engineering    Record. 

Albany,  Ga. — See  "Water." 

Elgin,  lit. — The  cjuestion  of  constructing  a  complete 
system  of  combination  sewers  in  the  5th  ward,  is  re- 
ported under  consideration  here. 

Champaign,  III. — The  Bd.  of  Pub.  Wks.  is  reported 
to  be  considering  the  construction  of  a  sewerage  system. 

Marshall,  Ill.—C.  A.  Purdunn,  of  the  Bd.  of  Local 
Improv.,  writes  that  Robt.  W.  Paige,  of  Terre  Haute, 
Ind.,  is  preparing  plans  and  specifications  for  the  con- 
struction of  a  sewerage   system. 

Quincy,  III. — See  "Paving  and  Roadmaking." 

*Linton,  Ind. — Frank  Spelbring,  City  Clk.,  writes  that 
Fred  C.  Morgan  and  T.  E.  Slinkard,  of  Linton,  have 
secured  the  contract  for  constructing  a  sewerage  system 
(bids  opened  Oct.  7);  cost  reported  to  ba  about  $64,000. 

Elkhart,  Ind. — It  is  reported  that  plans  have  been 
ordered  prepared  for  sewers  in  W.  Franklin  and  Hud- 
son  Sts.      L.    E.   Arnold,   Chmn.    Bd.    Pub.   Wks. 

Bids  will  be  received,  it  is  stated,  until  Oct.  15  by  the 
Bd.  Pub.  Wks.  for  constructing  a  sewer  in  E.  Jackson 
St.     A.   M.  Smith,  City  Engr. 

Ad  el,  la. — Bids  will  be  received  until  Oct.  21  by 
the  Town  Council  at  the  office  of  V.  G.  Sweeley,  Town 
Clk.,  for  constructing  8  and  lo-in.  vitrified  clay  pipe 
sewers  in  Wtalnut,  Main  and  Rapids  .  Sts.,  in  all  about 
4,460  lin.   ft. 

*Clinton,  Ky. — P.  H.  Porter,  of  Clinton,  has  secured 
the  contract  for  constructing  a  system  of  sewers  in  Clin- 
ton, 

Covington,  La. — The  Town  Council  is  reported  to  have 
appointed  acommittee,  consisting  of  J.  S.  Jones,  Maurice 
Plaunche  and  Preston  Burns,  to  investigate  and  report  on 
the  question  of  constructing  a  sewerage  system. 

Agawam,  Mass. — The  Selectmen  are  reported  to  have 
voted  to  extend  the  sewer  system  along  the  Agawan  side 
of  Mittineague  along  Bridge  and  Maple  Sts.  and  High- 
land  Ave. 

Salem,  Mass. — The  following  are  the  bids  opened  on 
Oct  2  by  the  Sewerage  Comrs.  for  constructing  (a)  Sect. 
I,  ib)  Sect.  2.  (c)  Sect.  3  and  (rf)  Sect.  4  of  the  So. 
Salem  trunk  sewer,  to  be  of  brick  or  reinforced  masonry, 
requiring  in  all  about  6,913  lin.  ft'  34,  3^.  38,  42  and  48 
in.  sewer — (1)  brick,  (2)  concrete:  Bruno  &  Petitti, 
(ai)  $29,277-  C'T2)  $28,207.  ibi)  $25,850,  (fcz)  $24,935. 
(n)  $22,930.  (C2)  $23,105,  (Ji)  $20,100,  (rf2)  $19,225; 
Falvcy  &  Kelley,  (ai)  $29,104.  (02)  $28,207,  (^O  $22,938, 
(62)  $21,114,  (ci)  $18,277.  (C2)  $16,489,  (di)  $18,678, 
(rf2)  $17,265-  Thos.  F.  Welch,  Boston,  (ai)  $25,896, 
laz)  $21,318,  (bi)  $19,351.  (^2)  $15,232,  (Ci)  $22,154. 
(c2)  $17,222,  (f/i)  $14,842,  (d2)  $11,792;  Coughlan  & 
Shields  Co.,  (bx)  $24,756,  (bz)  $22,460,  (ci)  $22,183, 
(c2)  $20,620;  C.  E.  Trumbull  Co.,  (bi)  $24,633,  (bz)  $21,- 
448.   (ct)  $22,281,  (C2)  $19,553- 


Tecumseh,  Mich. — Bids  will  be  received  until  Oct.  29  by 
the  Bd.  of  Village  Trus.  (W.  L.  Jones,  Clk.)  for  fur- 
nishing material  and  constructing  a  sanitary  sewer  sys- 
tem, consisting  of  1,020  ft.  is-i"-.  5oo  ft.  12-in.,  11.348 
ft.  lo-in.,  28,227  ft.  8-in.  and  14.674  ft.  6-in.  pipe  sewer, 
with  manholes,  flush  tanks,  masonry  and  Y  branches. 
Engineers,  the   Riggs  &  Sherman   Co.,  of  Toledo,   O. 

*Dctroit,  Mich.—V/.  W.  Magee,  Secy.  Bd.  Pub.  Wks., 
writes  that  Jas.  Hanlcy,  40  Fort  St.,  has  secured  the  con- 
tract, for  the  Shroeder  Ave.  sewer,  sects.  4  and  5  at 
$17,093  and  $25,021  respectively,  and  Langley  &  Jcynes, 
for  the  Lothrop  Ave.  sewer  for  $10,074. 

Virginia,  Minn. — Bids  will  be  received  until  Oct.  22 
by  Albert  E.  Bickford,  City  Clk.,  for  constructing  sewers 
in    Sewer    Dist.    No.    3    G. 

*St.  Paul.  Minn. — O'Neil  &  Preston  are  reported  to 
have  secured  the  contract  on  Oct.  3  for  building  a  sewer 
on    Goff  Ave.,  for  $5,357- 

Hattie.tburg.  Miss. — It  is  stated  that  bids  will  be  re- 
ceived until  Oct.  15  at  office  of  City  Clk..  for  construct- 
ing sanitary  sewers  and  appurtenances,  requiring  about 
2,640  lin.  ft.  15-in.,  6,150  lin.  ft.  lo-in.  and  6.708  lin.  ft 
8-in.  sewer,  43  manholes  and  7  flush  tanks.  J.  H.  Put- 
nam,  City   Engr. 

*Boseman,  Mont. — E.  T.  Rich  is  reported  to  have  se- 
cured the  contract  for  constructing  sewers  on  Sept.  24, 
for  $25,000. 

PlainHeld,  N.  J. — The  City  Council  is  reported  to  have 
decided  to  complete  the  installation  of  the  sewage  con- 
nection through  the  entire  south  side  of  city,  recently 
abandoned  by  contractor;  it  will  cost  about  $40,000. 

Trenton,  N.  J. — Bids  will  be  received  until  Oct.  15 
by  the  Common  Council  for  constructing  sewers  in  por- 
tions of  Logan  and  Stuyvesant  Aves.  Harry  B.  Salter, 
City  Clk. 

Riverside,  N.  J. — Bids  will  be  received  until  Oct.  31 
by  Henry  Taubel,  Chmn.  Township  Com.,  at  Kiessling's 
Ilall,  Riverside,  for  $80,000  bonds,  to  be  issued  for  the 
purpose  of  constructing  a   sewerage  system. 

Summit,  N.  J. — Bids  will  be  received  until  Oct.  15 
by  the  Common  Council  for  constructing  the  Edge  wood 
sewerSj  consisting  of  about  5,300  ft.  12,  10  and  8-in. 
vitr.  pipe, 

Buffalo,  N.  y. — Separate  bids  will  be  received  until 
Oct.  22  by  the  Dept.  Pub.  Wks.  (F.  G.  Ward,  Comr.),  for 
furnishing  material  and  constructing  sewers  in  portions 
of  the  following  streets :  20  and  1 8-in.  tile  sewer  in 
EUer  Ave. ;  15  and  10-in.  tile  sewer  in  Southside  Park- 
way and  a  12  and  lo-in.  tile  sewer  in  Bloomfield  Ave.; 
45,  42,   39,  36  and  33-in.  brick   sewer  'in  Fillmore  Ave. 

Saratoga  Springs,  N.  Y. — Bids  will  be  received,  it  is 
stated,  until  Oct.  16  by  the  Sewer,  Water  and  Street 
Comn..  for  constructing  8-in.  terra-cotta  sewers  in  por- 
tions of  Church,  Granite,  Alger  and  Clinton  Sts.;  also  a 
6-in.  terra-cotta  sewer  in  a  portion  of  Henry    St. 

Salisbury,  N.   C— See   "Water." 

Steubenville,  O. — Bids  will  be  received,  it  is  stated,  by 
T.  W.  Vance,  Clk.  Bd.  Pub.  Service,  until  Oct.  31,  for 
constructing  an   i8-in.  pipe  sewer  in  a  portion  of  Wells  St. 

Ironton.  O — The  citizens  are  reported  to  have  voted 
to    issue    $75,000    sewer    and    flood    defense    bonds. 

Cincinnati,  O. — Bids  will  be  received  until  Oct.  15 
by  the  Bd.  Pub.  Service  (M.  J.  Keefe,  Clk.),  for  the 
repair  of  the  McLean  Ave.  brick  sewer,  12  ft.  diam. 
Engineer's  estimate,  $12,000. 

Delaware,  O. — The  lowest  bid  opened  on  Sept.  27  by 
the  Bd.  of  Trus.  of  the  Girls  Industrial  Home  for  a 
sewage  disposal  plant,  was  submitted  by  the  Pitt  Constr. 
Co.,  of  Pittsburg.  Pa.,  for  $12,786.  Engineers,  E.  G. 
Bradbury  and   Geo.   P.   Shute,  of  Columbus. 

Orrville;,  O.— The  State  Bd.  of  Health  has  approved 
plans  for  sewerage  and  a  sewage  disposal  plant  for  Orr- 
ville.     Engineer,    L.   E.   Chapin,  of   Canton. 

Scranton,  Pa. — Bids  will  be  received  until  Oct.  18  by 
C.  R.  Acker,  Dir.  Dept.  Pub.  Wks.,  for  constructing  a 
lateral  sewer  in   Division   St. 

Archbald,  Pa. — The  Boro.  Council  is  reported  to  have 
decided  to  construct  sewers  on  Main  and  Monroe  Sts., 
which  is  said  to  be  preliminary  to  constructing  sewers  in 
the  entire  borough. 

RockHill,  S.  C. — The  question  of  constructing  a  sewage 
system  is  reported  under  consideration  here;  probable 
cost.   $117,000. 

Aberdeen,  S.  D. — F.  W.  Raymond,  City  Aud.,  will  re- 
ceive bids  until  Oct.  28  for  the  construction  of  sewers. 

Salt  Lake  City,  Utah. — Bids  will  be  received,  it  is 
stated,  by  the  Bd.  Pub.  Wks.  (F.  J.  Leonard.  Chmn.) 
until  Oct.  18.  for  furnishing  and  installing  pump  and 
motor,  constructing  pump  house  and  outlet  pipe  for  in- 
tercepting sewer.     Louis   C.    Kelsey,   City  Engr. 

Spokane.  Wash. — Bids  will  be  received  until  Oct.  22  by 
the  Bd.  Pub.  Wks.  (J.  T.  O'Brien,  Secy.)  for  the  con- 
struction of  sub-trunk  sewers  in  the  1st  Ward.  Dists.  Nos. 
6  and  7;  also  a  main  trunk  sewer,  1st  Ward,  Dist.  No.  4. 

Kent,  Wash. — C.  C.  Cornelius.  Town  Clk..  writes  that 
contract  was  not  let  on  Sept.  28  for  constructing  main 
trunk   sewer;    only   two   bids   were   received. 

Seattle,  Wash. — Local  press  reports  state  that  about 
$275,000  will  be  expended  by  the  city  within  the  next 
year  or  so,  to  relieve  the  tide  flat  sewer  situation,  the 
work  to  include  the  construction  of  the  Lander  St. 
and    the    Connecticut    St.    trunk    sewers. 

Fond  du  Lac,  Wis. — Bids  will  be  received  until  Oct. 
18  at  the  office  of  J.  F.  Hohensee,  City  Clk.,  for  con- 
structing sanitary  sewers  in  portions  of  First,  Tenth  and 
"Merrill   Sts. 

Ladysmith,  Wis. — Bids  will  be  received  until  Oct.  15 
by  the  Bd.  Pub.  Wks.  (Tom  Baker,  Chmn.)  for  con- 
structing a  sewer  in  Miner  Ave. 

BRIDGES. 

Notes   Arranged    Alphabetically    by    States. 
Ventura,   Cal. — See  "Sewerage   and    Sewage  Disposal." 


Chicago  III.— Bids  will  be  received  until  Oct.  26  by 
John  J.  Uanberg,  Comr.  Pub.  Wks.,  for  furnishing  ma- 
terial and  constructing  the  sub-structure  for  bascule  bndfje 
over  the  north  branch  of  the  Chicago  River,  near  Kinzie 
.St.  with  all  necessary  abutments  and  approaches;  also 
superstructure  of  said  bridge,  including  all  machinery 
necessary  thereto. 

Cranville,  Ind.— John  P,  Foresman,  Aud.  of  Lafayette 
writes  that  it  is  proposed  to  erect  a  bridge  over  Wabash 
River  near  (irenville  next  spring,  to  cost  about  $50,000. 

Des  Moines,  7a.— It  i^  stated  that  plans  are  being  pre- 
pared for  the  erection  of  a  viaduct  at  S.  7th  St. 

Des  Moines,  la.— The  City  Council  is  reported  to  have 
decided    to    remove    present    Locust    St.    steel   bridge    to 

North   St. 

Williamsport.  Afrf.— Bids  will  be  received  by  the  Will- 
iamsport  &  E^erkeley  Bridge  Co.  (Edw.  W.  Byrjn,  Secy.) 
until  Oct  30  for  a  reinforced  concrete  arch  bndge,  15 
spans,  total  length  1.570  ft.,  over  Potomac  Rjver,  as 
advertised  in  The  Engineering  Record.  Mason  D.  Pratt, 
Consulting  Engr.,  Harrisburg,  Pa. 

Thief  River  Falls.  Minn.— It  is  stated  that  contract  will 
soon  be  let  for  constructing  a  steel  bridge  over  Red 
Lake  River,  at  a  cost  of  $14,000. 

Meridian,  Miss.— At  a  joint  conference  held  Sept.  30 
between  the  officials  of  the  city,  the  steam  railroads  and 
the  street  railway  a  committee  of  engineers  was  re- 
nuested  to  report  in  15  days  on  the  location  and  esti- 
mated cos?  of  an  overhead  bridge.    J.  T.  Rivers,  Mayor. 

Kansas  City.  Mo.— The  construction  of  a  viaduct  to 
connect  the  West  Side  Dist.  with  the  Union  Station  is 
reported  contemolated. 

*New  York,  N.  K.— The  following  are  the  bids  opened 
on  Oct  3  by  Jas.  W.  Stevenson.  Comr.  of  Bridges,  for 
c^nstructTng  thi  Madison  Ave.  Dridge  over  Harlem  River : 
Bernard  Rolf,  39  Cortlandt  St.,  $i.3--(3.333;  .Tohn  C. 
Rodgers.  1929  Amsterdam  Ave..  $1,155,987  (awarded  con- 
tract)TPh^nix  Constr.  &  Supply  Co..  41  Park  Row,  $1.- 
189.626;  Maryland  Steel  Co..  71  Bway.,  $1,324,567:  Wil- 
liams Engr.  &  Contr.  Co.,  21   Park  Row,  $1,197,000. 

New  York,  N.   K.— Sec  "Electric  Railways." 

New  York,  N.  V.— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Hempstead.  L.  I..  N.  Y-Blds  will  be  received  by 
Tohn  H.  O'Brien.  Comr.  Water  Supply,  Gas  and_  Elee- 
ricity.  New  York  City,  until  Oct.  .8,  for  furn.sh.nB 
delivering  and  constructing  p.ers  for  ^  bridges  °vCT  tbe 
Wantagh  stream,  and  to  do  certain  grading  of  Seaman  s 
Road,   in  the  town   of  Hempstead. 

'Oberlin  O.— Burge  &  Miller  are  reported  to  have  se- 
cured the  contract  for  constructing  stone  abutments  tor 
the  Vine  St.  Bridge,  at  $2.1 53- 

Ashland.  O.—Xt  is  reported  that  bids  will  be  received 
until  Nov.  4  by  the  Bd.  Co.  Comrs..  for  furnishing  ma- 
ter al  and  constructing  the  McCIintock  B^^f^  •'1^"^„^; 
Creek  Township,  to  consist  of  one  d?-ft.  steel  superstruc- 
ture and  stone  abutments.     E.  B.  Westover,  Co.  Aud. 

Clinton,  O.—Tt  is  stated  that  bids  will  be  received  un- 
til Oct.  21  by  the  Bd.  Co.  Comrs.  at  Akron,  for  furnish- 
ing material  and  constructing  a  bridge  across  the  Tus- 
carawas River  on  the  Haulk  Kd'n  Franklin  Townshio, 
about  a  mile  north  of  Clinton.  Mark  D.  Buckmann,  Co. 
Aud. 

Troy.  O. — See  "Paving  and  Roadi;iaking." 

Cincinnati.  O.— The  Com.  on  Streets  is  stated  to  have 
recommended  the  construction  of  a  bridge  oyer  the  canal. 
replacing  the  Mohawk  Bridge  at  Central  Ave.;  esti- 
mated cost  of  proposed  structure,  $25,720. 

Dayton,  O.— It  is  stated  that  bids  will  be  received  by 
T.  P.' Kaufman,  Co.  Aud.,  until  Oct.  17  for  $20,000  bridge 

Bids  will  be  received  until  Nov.  2  bv  Edwd.  Philips. 
City  Aud..  for  $9,000  bonds  to  be  issued  for  the  purnose 
of  providing  monev  to  construct  a  bridge  across  Wolf 
Creek  and  for  purchasing  and  condemning  the  necessary 
land   therefor. 

Portland,  Ore. — The  City  Council  is  reported  to  have 
authorized  the  Executive  Bd.  to  receive  bids  for  con- 
structing a  steel  bridge  over  Sullivan's  Gulch  at  Union 
Ave.  and  E.  Everett  St.;  estimated  cost,  $66,000. 

Williamsport.  Pa. — Bids  will  be  received  until  Oct.  15 
by  the  Bd.  Co.  Comrs.  (Nate  Brion.  Chmn.)  for  con- 
structing a  stone  arch  bridge  across  Hamilton  s  Run, 
Cummings  Township. 

Chester.  Pa. — Local  press  reports  state  that  bids  will 
be  received  until  Oct.  17  by  the  Bd.  Co.  Comrs.,  at 
Media,  for  constructing  a  reinforced  concrete  bridge  on 
Ardmore  Ave.,  over  Cobbs  Creek,  Haverford  Town- 
ship. 

Philadelphia.  Pa. — Bids  will  be  received  by  Geo.  R. 
Stearns,  Dir.  Dept.  Pub.  Wks.,  until  Oct.  21  for  bridges 
on  Sch.  .\,  as  advertised  in  The  Engineering  Record. 
This  work  consists  of  the  following:  At  T2th  St.  under 
Connecting  Rv  4  track  half  through  solid  floor  plate 
girder  railroad  bridge.  6q  ft.  6  in.  long.  .«  ft.  wide, 
containing  14.000  cu.  yd.  of  grading;  appropriation,  $70.- 
000;  also  at  Wyoming  Ave.  over  Frankford  Creek,  high- 
way bridges,  two  separate  concrete  arch  bridges.  571  ft. 
apart,  ea.  with  a  span  of  90  ft.  and  width  of  7.1  ft.; 
appropriation.  $140,000.  Geo.  S.  Webster,  Ch.  Engr., 
Bureau  of  Surveys. 

Lancaster.  Pa.— The  County  Comrs.  are  reported  to 
have  opened  bids  Sept.  30  for  the  erection  of  a  stone  or 
concrete  bridge  to  be  built  over  Hammer  Creek  between 
Elizabeth  and  Warwick  Townships:  Ferro  Concrete  Co., 
$3,495:  J.  P.  Brenneman.  concrete,  $6,050;  P.  B.  Bucher, 
stone.  $3,340;   Chas.  T.  Eastburn,  stone,  $5,150. 

Woonsocket,  R.  1. — See  "Paving  and  Roadmaking." 

Johns  Island.  S.  C. — Bids  will  be  received  until  Oct. 
20   by   T.    F.    H.    Peck,    Chmn.    Township    Bd.,    for   con- 
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.  a  Widce  camMdiiw  Johns   laUnd   with   \V»d- 

■alav.  aba  i  concrete  bolkhccd*. 

Tfx. — TW  BcD  CounlT  Conn,  arc  reported  to 

qectioa   of    Me«    ooC^b    bridce,    ontini 

Rhrer  between  Briton  and  Temple, 


Tex.— Bids  will   he  received   until  Oct.    16  by 
A»h.    Co.    And.,    llouiton.    (or    coimrucling    a 
San  Jacinto  River  near  Crosby. 

Trx. — It  t<  reoortcd  that  bkU  will  he  received 
i«  by  C  J.  Kenna,  Co.  And..  Ft.  Worth,  {or 
I  a  40-<t.  ctecl  I>id«c.  with  la-ft.  steel  piera. 
uDocrete  baiea.  i*-lt.  roadway,  acrosa  Bear 
4  wica  north  o(  TarranL 

W4ak. — The  City  Council  on  Oct.   1  arU-etcd 

H.    Burr,  of  Ne»   York,   N.  Y.,  to  visit   Spo- 

reyoct  on  reapectivc  aacthofia  of  a  steel  or  con- 

oa  Monroe  St.;  alao  to  prepare  plans    for 


Cfcck. 
PnL   W. 


tbe  bndie. 

jfrrer  FmOs.  H'i«.— WtJs  will  be  received  until  Oct.  21 
by  .Mien  P.  Weld,  City  CIV.,  for  constructinjt  a  steel 
arch  brid(e.  with  sidewalk  and  cement  Aoot,  with  cover- 
inc  o<  vitrified  brick  at  the  Cedar  ^t.  crosaing,  Kinnickin- 
nic  River. 

Smfrrirr.  Wis. — Plans  for  an  extensiun  of  the  nelknap 
Sc  Vtadnct  are  reported  to  have  been  preporcil.  Tlic 
plan  is  to  extend  the  viaduct  to  tbe  east  over  the  Northrrn 
Padiic  R.  R.  and  Lake  .>;uperior  ft  Transfer  Ry.  tracks. 
Tbo  ^tire  extension  will  be  about  743  ft.  long,  while 
the  present  viadnct  is  77<  (t.  in  length.  The  cost  of 
the  prapoocd  improvement  will  be  about  f6o,ooo. 

PAVING  AND  ROAD  MAKING. 

Nottt  Arranttd   Altkabtlieallf   (>]p   Slalts. 

I'rmtmra,   Col. — See    "Sewerage  and   Sewage   Disposal." 

Sl*ckl»».  Cat. — The  City  Council  is  reported  to  have 
passed  a  resolution  providing  for  the  paving  of  Poplar  St. 

.9«a  Frtmcisco.  Cat. — ^We  are  informed  that  Hinn  ft 
Treacy,  of  San  Francisco,  suhmitted  the  following  hid 
on  Sept  19  10  the  Bd.  of  Slate.  Harbor  Comrs. :  For 
aa.aae  so.  tt.  new  paving  with  basalt  blocks,  excav.  6 
in.  and  filling  s  in.  deep  with  clean  sand. 38?^  cts.,  and 
1,000  so.  ft.  repaved  with  old  blocks,  including  prepar- 
ing roadbed,  as  above,  10  eta;  total  cost,  $6,653. 

KalUTita,  Colo. — It  is  stated  that  bids  will  he  received 
until  Oct.  zt  by  T.  W.  Jaycox.  State  Engr.,  Denver  for 
eanatradinc  about  a  miles  of  wagon  road  between  Naturita 
and  Panrdox,  Montrose  County. 

'Brittot.  Conn. — ^The  Pierson  Engineering  and  Constr. 
Co.  is  reoorted  to  hsve  secured  the  contract  for  improv- 
hig  Fanmngtoa  Ave.  for  $6,850. 

'Hmtftri.  Conn. — F.  L.  Ford,  Oty  Engr.,  writes  that 
the  contract  for  paving  with  asphalt  Asylum  St.  (bids 
Oct.  7)  has  been  awarded  to  the  Southern  New 
~  Paving  Co.,  a6  State  St.,  Hartford,  Conn.  Total 
bJtC  fiS.9<o. 

*H'>>M«s(f<ni.  Dtl. — The  Street  and  Sewer  Directors  are 
renorted  to  have  decided  to  purchase  a  municipal  paving 
Hnt  from  the  Warren  Bros.  Co..  of  New  York,  N.  Y.,  at 
a  cost  of  $13,350,  with  $900  additional  'for  3  storage  tanks. 

WatUnpon.  D.  C. — ^Tbe  Comrs.  of  Dist.  of  Columbia 
are  stated  to  have  decided  to  resurface  the  driveway  on 
weal  aide  of  14th  St.  hetwecu  Thomas  Circle  and  Rhode 
Islaad  Ave. 

jitlamic,  C<. — The  construction  of  a  driveway  from 
Picdmool  Park  to  Grant  Park  is  reported  under  considera- 
tion. 

Atbamj,  Ca. — See  "Water." 

'Boitt,  Hake. — The  contract  for  35,000  lin.  ft.  of 
cement  citrb  and  same  length  of  6-ft.  cement  sidewalk 
has  been  awarded  to  Ward  ft  Ballinger.  of  Boiic,  at 
45  cts.  and   7(  cts.   per  lin.   ft.,   respectively. 

Qmimry,  lU. — Bids  will  be  received  until  Oct.  17  for 
lo-sn.  pi|>e  sewer  on  foth  St-  snd  paving  loth  St.  for  3 
hlocks  with  a  sincic  cottrse  bri^  and  sand  stone 
curb.     F.  L.  Hancock,  City  Engr. 

'Hartford  Cily,  Ind.—h.  W.  Dougbertv.  Co.  Aud.. 
writes  that  Marion  Credc,  of  Priam,  securrd  contract  for 
constmctinc  msrsdsm  rend  in  Harrison  Township  for 
$33.}67,    and    Chas.    QMBfDC.^  of    Hartford^  City.    lor_  a 


poftioti    of    Harrison     Township,    foy 


tafayrMe,  Ind. — It  is  slated  that  bids  will  toon  be  re- 
ceived for  paving  Owen   St. 

ResolBtsona  are  reported  to  have  been  adopted  providing 
for  the  pavtitg  of  Hollaway  and  Hickory  Sts. 

'Fnscraaes.  /ad. — Patrick  I.enahan.  of  Vincennet,  is 
Itppited  to  have  secured  the  conlrsct  for  improving  5,736 
ft.  of  Fyffe  Gravel  Road,  for  $8,133.  Bids  opened 
Sepl>  a*. 

Pft  iloimti,  la. — Tbe  Oty  Council  is  suted  to  have 
4rcidcd  to  pave  with  brick  portions  of  Postal  Ave.,  W. 
I«lh,  solh,  sMh,  a«lh,  W.  otb  and  Walnut  Sts. 

Galna,  Kam. — The  Otv  Council  is  reported  to  have 
p»ai^  an  ordinacc  providing  for  the  paving  of  a  portion 
of  WaU  St. 

*Bmf»ria.  Kan, — Tbe  contract  for  naving  .14.384  tq.  ft. 
of  Commercial  St.  is  staled  to  have  been  awarded  to  Ft. 
Scott  Stone  ft  Constr.  Co.,  of  Ft  Scott,  at  $1.65  per  ft. 

'Batlaa,  Matt. — We  are  informed  that  Jones  &  Meehan. 
t  Beaton  St.,  havr  secured  the  contract  for  paving  and 
fSBiilarim  Northern  Ave.  and  Sleeper  St.  (bids  opened 
Sept.  so  hv  Wm.  Jackson.  Cily.  Kngr.).  at  the  follow- 
ing hsd:  9y$  lin.  ft.  cltrf't^.n'-.  ti  '■:-.  ^.,^00  so.  yds. 
granite  Mock,   tt;   6-  .Ik.    $1:    50 

aq.  vds.  tat.  $*.to-   1  '    other  bids 

received:      Daniel    F.  t    J.    Kilry, 

$i4.9;4:  D.  E.  Colemui  &  Co..  S>s.45t;  .McCourt  ft  Do- 
berty.  $i«>(73:  W.  H.  Grose  ft  Co..  $i6.;3.):  R.  Eagar, 
Jr..  $16,549:  I.  McSbane,  $17,103;  Jas.  Dohrrty,  $17,398, 
ani   Peter    W.    Hill.  $>7.]55- 

So.  Si.  Paul.  Umn.~Tht  paving  of  Concord  St  is  re- 
ported contemplated,  at  a  cost  of  $8,«oo. 

St.  CloaJ.  Mma.— The  City  Cotmcil  is  stated  to  have 
dcddcd  to  expend  $>8,ooo  for  street  improvements. 
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Bexidii  Mnin.— It  is  sUled  that  bids  will  be  received 
unViT  Oil!'  .lb"  the  Bd.  Co.  Comrs  for  constructmg  2 
county  roads.     John   Willmann,  to.  Aua. 

Ctfrl.Tt»«c  Af o.-Itids  will  he  received  until  Oct  1 7  by 
11.  E.  Mo.xly.  Cilv  Ok.,  for  constructing  39.000  so.  ft 
cement  si.lewalks  on  5  streets,  hst.  cost,  $5,300.  1<.  A. 
Funk.   City  Engr. 

Kansas  Cily.   Wo.— See  •Miscellaneous." 

Concord  iV.  H.— Bids  will  be  received  by  the  Comrs. 
of  Cal«rrus  County  until  Oct.  34.  for  grading  »"'•  "«"=; 
adamiring  about  .0  miles  of  public  "»''  f™"Vwf°tte 
to  Kan..'|K,lis.  also  .  mile  on  the  Concord  and  Charlotte 
Road  a*  advertised  in  The  Engineering  Record.  Engi- 
neer, Quint    E.    Smith,  of  Concord. 

Gloucrsltr  S.  7.— The  Mayor  is  stated  to  have  ap- 
proved the  ordinance  providing  for  an  appropriation  of 
$75,000  for  street  improvements. 

BeUe-.illc  N.  /.—Bids  will  be  received  until  Oct.  .15  by 
Thos.  II.  Brcen.  chmn.  Township  Com.,  for  furiushing 
material  and  constructing  sidewalks  on  portions  of 
Ueckel  and  An<Urson  Sts.  J.  H.  Francisco,  Surveyor, 
175    Itroad   St.,    Newark. 

\i-w  York  N  K.— Bids  will  be  received  until  Oct.  3i 
by  Uniry  S.  Thompson.  Acting  Boro.  Pres  and  Comr. 
Ihih.  Wks.,  for  regulating  and  repaving  with  wood  blk. 
iMirtions  of  Trinity  PI.,  Church  and  Vesey  Sts.:  with 
asphalt.  6th,  8th  and  W.  nth  Sts.,  and  with  asphalt  blk 
Cannon.  Attorney,  Ridge.  Pitt,  WiUett,  Sheriff  and 
Columbia  Sis.  Engineer's  estimate:  17.110  sq.  yds.  wood 
blk.  pavl.;  13,700  sq.  yds.  asphalt  pavt.,  including  binder 
course;  7.170  sq.  vds.  asphalt  blk.  pavt;  36,510  sq.  yds. 
old  slone  blocks,  to  be  purchased  and  removed  by  the 
contractor;  6.710  cu.  vds.  concrete,  including  mortar  bed; 
ao.oo;   lin.   ft.   new   bluestone   curbstone,   to  be  furnished 

Bids  'will  be  received  by  the  Park  Bd.  (Saml.  Parsons. 
Jr.,  Pres.)  until  Oct.  34.  for  furnishing  and  delivering 
1,000  cu.  yds.  broken  stone  of  trap  rock,  and  screenings 
of  trap  rock  (No.  4,   1907),  for  parks,  Boro.   Bronx. 

Ithaca,  N.  V.— Bailey.  Johnson  &  Saunders.  121  S. 
Tioga  St.  Ithaca,  have  the  following  work  to  sublet,  for 
which  they  will  furnish  plant:  8.000  cu.  yds.  local  stone 
(bottom  course),  half  mile  haul;  4,000  cu.  yds.  lime- 
stone (top  course),  I'/i  miles  haul;  stone  on  cars,  $1.15; 
10,000  cu.  yds.  excav.,   guard  rail  paving,  etc. 

Mineala,  L,  I..  N.  V. — It  is  stated  that  the  Bd.  Super- 
visors of  Nassau  County  is  about  to  issue  $250,000 
bonds  for  road  improvements. 

Hempstead,  L.  1.,  N.  Y.—.\  resolution  is  stated  to  have 
been  passed  by  the  Bd.  of  Estimate  and  Apportionment 
of  New  York  City  approving  the  nroposcd  agreement  to 
be  entered  into  hv  the  Comr.  of  Water.  Gas  &  Electricity 
and  the  Town  Bd.  and  Comrs.  of  Highways  of  Hemp- 
stead, for  an  easement  of  right  of  way  over  the  banks  of 
the  Brooklyn  waterworks  reservoir  for  the  construction  of 
Eagle  Ave. 

•BuHato.  N.  K— F.  V.  Bardol,  D.  S.  Morgan  BIdg., 
is  reported  fo  have  secured  the  contract  for  paving  with 
brick  a  portion  of  Pink  St.  $4,750. 

Brooklyn.  N.  V.— Bids  will  be  received  until  Oct.  23 
by  Bird's.  Coler.  Boro.  Pres..  for  regulating  and  re- 
paving  portions  of  Park  PI..  Bradford.  George,  Saskman 
and  Schaeffer  sts.  Engineer's  estimate:  28.000  sq.  yds. 
asphalt  pavt;  3,310  cu.  yds.  concrete;  6,340  lin.  ft  new 
curb,   etc. 

'New  York,  N.  Y. — The  Comr.  of  Docks  has  awarded 
to  M.  J.  Fitzgerald  the  contract  for  furnishing  materials 
and  curbing,  flagging  and  laying  granite  pavement,  with 
crosswalks,  within  the  area  of  the  marginal  street  on 
the  Chelsea  section,  bet,  W.  nth  and  W.  19th  Sts,,  North 
River,  Boro.    of  Manhattan,   for  $50,500. 

Rochester,  N,  Y. — The  construction  of  a  municipal 
asphalt  plant  is  reported  under  consideration. 

'Schenectady.  N.  Y. — The  contracts  for  paving  with 
asphalt  Earle  Ave.  and  Union  St.  is  reported  to  have 
been  awarded  to  F.  R.  Crane,  at  $2  per  sq.  yd.  _ 

Durham,  N.  C. — We  are  informed  that  aB  bids  opened 
by  the  Comrs.  of  Durham  County,  N.  C,  Oct  i,  for 
building  about  1 1  'A  miles  of  macadam  road,  to  consist 
of  about  60,000  sq.  yds.  6-in.  macadam  and  75.000  cu. 
yds  excav.,  with  necessary  pipe  and  reinforced  concrete 
drains,  have  been  reiected,  being  too  high,  and  new  bids 
will  be  received.  A.  D.  Markharo,  Chmn.;  Engineer, 
Gilbert  C.  White,  of  Durham. 

.'Salisbury.  H.   C— See   "Water." 

Damon.  O. — Bids  will  be  received  until  Nov.  2  by 
Edwd.   Philipps.  City  Aud..  for  $33,600  paving  bonds. 

Clr^-etand,  O. — Bids  will  be  received  until  Nov.  6 
by  the  Bd.  Co.  Comrs.  (Julius  C.  Dorn.  Clk.)  for  the 
completion  of  the  Miles  Ave.  improvement  A.  B.  Lea, 
Co.   Engr. 

Troy.  O. — Bids  will  be  received  until  Nov.  12  by  E. 
E.  Pearson,  Co.  Aud.,  for  furnishing  material  and  build- 
ing about  2.800  lin.  ft.  macadam  road  known  as  the 
Horse  Shoe  Bend  Improv.  near  W,  Milton,  also  the  sub- 
structure for  bridge  and  reinforced  concrete  culvert. 
Apiiroximate  quantities:  -000  cu.  yds.  earth  excav.;  28,- 
000  cu.  yds.  rock  excav.;  2,070  cu.  yds.  masonry;  160 
cu.  yils.  reinforced  concrete:  .1.373  ""l-  yds.  macadam,  and 
360  lin.  ft.  piling. ,  H.  J.  Walker,  Co.  Engr. 

'Marion.  O. — The  contract  for  constructing  the  White 
Oaks  Road  is  reported  to  have  hern  awarded  by  the 
County  .Surveyor  to  Brady  &  O'Connell  for  $3,800. 

Lorain,  O. — Bids  are  wanted,  it  is  stated,  until  Oct.  19 
for  S44.000  Beid  St.  $8,500  Washington  St.,  $68,000 
Oakwood  St.  $13,500  Bank  St.  and  $16,000  2d  Ave.  pav- 
ing bonds.     Custer  Snyder,  City  Aud. 

'SilrerloH,  O. — A.  A.  Sprague,  Clk.  Bd.  Pub.  Service, 
writes  that  the  contract  for  constructing  cement  side- 
walks, grading,  etc.  (bids  otiened  Sept,  21).  has  been 
awarded  to   J.    E.   Witman,  of   Columbus,   for   $10,598. 

Wtiodtfield.  O.— It  is  staled  that  the  ViMage  Council 
will  r'-crivr  bids  until  Oct.  19  for  grading  and  macadamiz- 
ing  W.  Court  St. 

Richrvoott,  O. — It  is  stated  that  bids  will  he  r'^ceived 
until  Oct.  26  by  Ray  L.  Jordan,  Village  (Tlk,,  for  im- 
proving Franklin  St.,  bv  paving  with  brick,  constructing 
curb,  gutters  and  retaining  walls. 

Harriiburf,  Pa. — The  Boro,  Council  is  reported  to  have 
passed  resolutions  nroviding  for  the  paving  of  portions 
of   1 5lh.  Hummel  and  State  Sts. 

I>Kal    press    reports    slate    that    bids    will    be    received 
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until  Oct    17  by  the  Uighway  Deiit,    for  paving   Moltke 
.MUy.  Hummel  and  Parker  Sts. 

Somerset  Pa.^'ihc  Countv  Comrs.  are  stated  to  have 
decided  to  macadamize  portions  of  the  Somerset  and  Bed- 
ford Pike  and  Friedcn's  Station  Koad,  at  a  cost  of  $18,237. 

Scranton,  Ta.— Bids  will  be  received  until  Oct.  15  by 
C.  R.  Acker,  Dir.  Dept.  Pub.  Wks.,  for  laying  flagstone 
sidewalks    on    portions    of    several    streets. 

'IVoonsocket,  R.  /.—The  United  States  Wood  Preserv- 
ing Co.,  of  New  York,  N.  Y.,  is  reported  to  have  se- 
cured the  contract  for  paving  with  wood  block  Court  St. 
Bridge,  at  $5,800. 

Beaumont,  7'c.r.— Bids  will  be  received  until  Oct.  21  by 
Jas.  A.  Harrison,  Co.  Judge,  for  $300,000  ro.-id  bonds. 

Seattle,    Wash.— The   following  arc  the  bids  opened   on 

Sept.  28  by  the  I!d.  of  Pub.  Wks.  for  paving  Vcslcr  Way 
from   Bway,    to   l2d   Ave,:     (a)    Sparger  Concrete  Co  ,   568 

Colman   Bldg.;    lb)   H.  F.   Jahn  &  Co,,  581    Colraan  Bldg.: 

a  b 

Fixed   estimate    $2,500,00  $2,500.00 

Clearing  and   grubbing    (lurap  sum) . .  4,000,00     6,000.00 

150   lin.   ft    8-in.    pipe   sewer 2.00             1.60 

7,"400  cu.    vds.  sub-grade .75               -75 

7  catch-basins,    1   inlet,  ca 70.00           85.00 

8  catch-basins,   no    inlet,   ea 5500           70.00 

1.358   lin.   ft.   curb,  curved  granite 2.25             2.25 

12.643    lin.   ft    curb,    concrete .45               .50 

391    sq,  yds.   concrete"  walks 1.30             1.60 

10,176.8   sq.  vds.   asphalt 2.35             2-25 

11.081    sq.  yds.  sandstone 4.65             4. So 

2,354    sq.    yds.    brick    gutters 3.30             3.20 

1,120   lin.    ft.  wood    stop .50               .45 

21   catch-basins  to  move,   ea 30.00           35-oo 

18  inlets  to  move,  ea 500             400 

66    ad),    catch-basins,    manholes 4.00             4.00 

102  sq,    yds.    brick  allev   crossings ,1.30             3.20 

700  cu,    vds.   concrete    bulkhead 8,50             9.50 

256  lin.    ft    railing .15               .50 

132  lin.    ft.    8-in.    c.    i.    pipe 2.75             2.20 

36  lin.    ft,   6in.   c.  i,  pipe 2.25             x.70 

200  lin.    ft.    i-ft    galv.   pipe .35.            .40 

'Seattle  .IVash. — Fritch  &  Co.,  Inc|,  are  stated  to  have 
secured  the  contract  for  constructing  about  12  miles  of 
sidewalks  6  ft,  in  width  in  the  Jas.  .\.  Moore's  Univer- 
sity  Park  ;\ddition  for  $40,000. 

Iluiiliiigtoii.  IV.  Va. — It  is  stated  that  bids  will  be  re- 
ceived until  Nov.  I  by  K.  L.  Hamilton,  City  Clk.,  for 
$50,000    street    improvement  bonds. 

Mcnasha  Wis. — The  paving  of  portions  of  Broad  St. 
with  macadam  is  reported  contemplated. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes   Arranged   Alphabetically    by    States. 

Hartsells,  Ala.— The  Ilartsclls  F.Icctric  Light  S:  Power 
Co.  is  renorted  incorporated  to  construct  an  electric  light 
plant,      j!   C.    Rogers,   of  Flartsells,  is   reported   interested. 

Florence,  Ari:. — The  Florence  Water.  Light.  Ice  & 
Power  Co.  is  reported  formed  by  llr.  G,  M,  Brockway, 
P.  A.  Chambers  and  others,  to  construct  water  works, 
an  electric  light  and  gas  plant  and  an  ice  plant  in 
Florence. 

Chico,  Cal.—l..  D.  Macy.  a  hotel  proprietor,  of  Chico, 
is  renorted  to  have  decided  to  petition  Council  for  a 
franchise    for    an   electric  light  plant. 

Rcdlimth,  Cal. — The  Edison  Electric  Co,  Is  reported 
to  he  iilaiitiing  the  construction  of  a  power  plant  to 
utilize   the   water  of   Bear   Creek. 

Badito,  Colo. — It  is  reported  that  the  Soutliern  Colo- 
rado Power  Co.  has  been  incorporated  to  construct  a 
reservoir  and  water  power  plant  at  lladito,  on  Huerfano 
River.  It  is  expected  that  the  power  plant  will  generate 
10,000  h.n.  for  use  of  all  the  towns  and  mines  in  the 
vicinitv  of  Badito.  It  is  probable  that  the  company  will 
furnish  electric  power  to  operate  the  mines  of  the  Colo- 
rado  I'uel  &   Iron   Co.  near  Walsenburg  and   Trinidad. 

Washington,  D.  C. — ^See  "Miscellaneous." 

Carlyle,  111.— It  is  reported  that  the  electric  light  jilant 
and   water  works  will  be  improved  and  extended. 

Blackshear,  Ga. — The  question  of  constructing  an  elec- 
tric light  plant    is   reported    under    consideration. 

Indiana  Harbor,  Inrf.^The  Indiana  Ilarhor  &  East 
Chicago  Electric  Co.  is  reported  incorporated,  to  con- 
struct, equip  and  operate  an  electric  plant  to  supply  the 
city  of  East  Chicago  and. other  cities,  tnwns  and  villages 
in  said  territory,  with  light,  heat  and  power,  IT.  11. 
Philins,  R.  M.  Cole,  H.  S.  Oakley  and  C.  13.  Woods  are 
the   directors. 

Bichncll,  hid. — It  is  reported  that  the  Town  Council 
will  receive  bids  for  the  construction  and  ctiuipment  ot 
a   combined    water    and    electric   light   plant. 

Mishawaka,  Ind. — The  Misliawaka  Textile  Co.  is  re- 
ported to  have  purchased  the  north  race  of  the  local 
water-power,  and  will  install  new  machinery  for  the 
generation    of  electricity   for  power   purposes. 

Clay  City.  Ind.— The  Clay  City  City  Lighting  Co,  is 
reported  to  be  in  the  market  for  material,  equipment  and 
expert  labor  for  the  construction  of  an  electric  light 
plant.     J.  M.    Long  and  II.   R.   Vandevier,  Directors. 

Nrwton,  la.- — It  is  reported  that  it  is  proi>osed  to  pur- 
chase engine,  boiler  and  switchboard  for  the  municipal 
electric    light    plant. 

Marion,   Kan. — See  "Water." 

Paducah,   Ky. — See   "Public    Buildings." 

Baltimore,    Md. — Bids    will    be    received    until    Oct.     16 
by    the    Bd.    Awards     (J.    Barry    Mahool.    Pres.)    for    in- 
-  stalling  a   6o.h.   p.   shunt   field   control    direct-current    440- 
volt  motor  at  the  New  Eastern  Female  High  School. 

Orange,  Mass. — The  Rodney  Hunt  Machine  Co.  is  re- 
ported to  be  considering  the  c|uestion  of  purchasing  the 
water  power  at  Eagleville  and  developing  same  for  elec- 
trical   purposes. 

Bay  City,  Mich. — Albert  Boston,  Deputy  Recorder, 
writes  that  specifications  have  been  prcoared.  and  bids 
will  probably  soon  be  called  for  by  the  City  Comptroller, 
for  dismantling  the  cast  side  electric  light  plant  and  re- 
establishing .same  on  west  side  of  river.  Wra.  H.  Fitz- 
hugh,  Supt, 
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Escanaba,  Mich. — The  Escanaba  Electric  Power  &  PuIt) 
Co.  is  reported  incorporated  with  a  capital  of  $500,000 
and  has  been  granted  thq  right  by  the  city  of  Escanaba 
to  furnish  city  plant  with  power  for  lighting  streets  and 
commercial  light  and  power  for  10  years.  O.  L.  Huie, 
Marinette,  Wis.,  Pres.;  J.  M.  Malloy.  Watertown,  Wis.. 
Vice-Pres.,  and  P.  L.  Utley,  Watertown,  Wis.,  Secy,  and 
Treas. 

*Rcd  Wing,  Minn.— The  State  Bd.  of  Control  is  re- 
ported to  have  awarded  contract  for  installing  an  ad- 
dition to  the  power  plant  at  the  Red  Wing  Training 
School  to  the  Northern  Eng.  Co.,  of  Minneapolis,  for 
$2,198.  The  contract  for  rewiring  the  buildings  was 
awarded  to   Hartig  &   Hellier,  of  Minneapolis,  for  $4,000. 

Laurel,  Miss. — The  Gulf  State  Investment  Co.  is  re- 
ported to  have  secured  a  25-year  franchise  to  construct 
end  operate  an  electric  light  and  power  plant. 

Stevensvillc,  Mont. — H.  C.  Hodge,  of  Tacoma,  Wash., 
is  reported  interested  in  the  construction  of  an  electric 
light  plajit  to  light  Stevensville  and  Victor.  He  expects 
to  develop  the  water  power  in  the  Big  Creek  canyon  west 
of   Victor. 

Wahoo.  Neb. — A  committee  is  reported  appointed  witli 
Mayor  E.  Lcnrud  as  chairman,  to  report  on  question  of 
constructing   an    electric    light   plant    and    water    works. 

Central  City,  Neb. — Mr.  Martin,  of  Fremont,  is  report- 
ed to  have  petitioned  for  a  franchise  for  an  electric 
light   plant. 

CoUingswood,  N.  J. — The  Collingswood  Mutual  Water 
Improv.  Co.,  of  Philadelphia,  Pa.,  is  reported  to  have 
petitioned  Borough  Council  for  a  franchise  to  light 
borough  and  supply  water. 

New  York,  N.  K— See  "Schools." 

New  York,  N.  Y. — Bids  will  be  received  until  Oct.  24 
by  Jas.  W.  Stevenson,  Comr.  Bridges,  for  the  electrical 
equipment   of  the   University    Heights  Bridge. 

Bids  will  be  received  until  Oct.  21  by  C.  B.  J.  Sny- 
der, Supt.  School  Bldgs.,  New  York  City,  for  installing 
electric  equipment  in  additions  to  and  alterations  in 
School  59;  also  in  connection  with  alterations  in  School 
171,  both  in  Bore.  Manhattan. 

Webster,  N.  F.— The  Sodus  Gas  &  Electric  Light  Co. 
of  Sodus,  is  reported  to  have  secured  a  franchise  in 
W'ebster   to  distribute  electricity  and   gas. 

Long  Island  City,  L.  I.,  N.  Y. — The  Bd.  of  Estimate 
on  Oct.  4  granted  a  franchise  to  the  Queens  Lighting 
Co.  to  construct  and  operate  pipes  under  and  along 
the  streets  in  the  Boro.  of  Queens  for  the  purpose  of 
supplying  gas  to  the  public  and  private   consumers. 

Clifton^  Forge,  N.  Y. — Ford  S.  Burgett  is  reported  in- 
terested in  the  formation  of  a  company  to  develop  the 
power  on  the  outlet,  and  furnish  electricity  for  light- 
ing, etc. 

East  Worcester,  N.  y.— The  Great  Bear  Light  &  Power 
Co.,  of  East  Worcester,  is  reported  incorporated  to  oper- 
ate in  the  counties  of  Otsego  and  Schoharie.  Capital, 
$20,000.  Directors,  Tas.  E.  Dante,  A.  D.  Hallenbeck 
and    Lucy   Dante,   of   East  Worcester. 

Wnrrensville,  O. — Bids  will  be  received  until  Oct.  18 
by  the  Bd.  Pub.  Service  (A.  R.  Callow,  Secy.),  Cleve- 
land, for  installing  complete  electric  wiring  and  con- 
duits in  the  new  quadrangle  building  of  the  Cleveland 
Farm    Colony  at    Warrensville. 

Toledo,  O. — The  City  Council  is  reported  to  have  grant- 
ed Homer  T.  Yaryan,  representing  the  People's  Heat  Jfe 
Power  Co.,  a  franchise.  According  to  agreement  of  the 
company,  made  in  the  ordinance.  $200,000  will  be  ex- 
pended in  Toledo  west  of  the  river  and  $100,000  Cast 
of   the   river,   in   2    vears. 

An  amplication  for  a  25-year  franchise  in  Toledo  is 
reported  to  have  been  made  to  City  Council  by  the 
Citizens'  Light.  &  Htg.  Co.  This  company  is  a  new 
one  formed  by  C.  S.  Ashley  and  others  and  contem- 
plates a  general  business  in  light,  beat  and  power  in 
Toledo. 

Baker  City,  Ore. — The  Baker  Light  &  Power  Co.  (A. 
Welch.  Mgr.,  Baker  City),_  is  reported  to  be  planning 
extensive    improvements   to    its   Rock    Creek    plant. 

Wontelsdorf,  Pa.— W.  W.  Lengel,  Boro.  Secy.,  writes 
that  bids  will  be  received  on  Oct.  15  for  the  construction 
of  a  municipal  electric  light  plant,  to  cost  about  $15,000. 
Engineer,  F.  W.  Darlington,  11 40  Real  Estate  Trust 
BIdg.,   Philadelphia. 

Riegelsville.  Pa. — John  S.  Riegel,  of  Riegelsville,  is  re- 
ported to  have  under  consideration  the  construction  of  a 
water  power  plant  on  the  Delaware  at  Narrows  lock,  to 
furnish    power   for  his  paper  mill   at    Milford. 

Panama. ^Bids   will  be   received   until   Nov.    4  at  the 

office  of  H.  F.  Hodges,  Genl.  Purchasing  Officer,  Isthmian 
Canal  Comn.,  W ashington,  D.  C.  for  electric  fixtures, 
water  meters,  punching  and  shearing  machines,  pipe  cut 
ters,  etc.,  as  per  circular  No.  396. 

Mt.  Carmel,  Pa. — The  business  men  arei  reported  to 
have  organized  a  company,  to  be  known  as  the  Citizens 
Co.,  to  construct  and  operate  an  electric  light  plant. 

Philadelphia,  Pa. — The  LTnited  Gas  Improvement  Co. 
is  reported  to  have  decided  to  expend  $1,000,000  for  im- 
provements to  its  plant  here  within  the  next  year.  Prop- 
erty has  been  purchased  in  West  Philadelphia  upon  which 
will  be  erected  a.  3,000,000-ft.  gas  holder,  and  a  similar 
holder    will   be    erected    in    Frankford. 

•We  are  informed  that  Dravo,  Doyle  &  Co.,  719  Arcade 
Bldg.,  has  secured  the  contract  for  installing  3  turbine- 
driven  generators,  including  condenser,  air  pump,  piping 
and  switchboard  complete  at  Torresdale  pumping  station, 
Contract  no,  for  $25,150  (bids  opened  Aug.  29  by  the 
Dept.   of  Pub.   Wks.,    Bureau   of  Filtration). 

Aberdeen,  S.  D. — Press  reports  state  that  C.  F.  F""ree: 
hauf,  of  Cresco.  la.,  has  declined  to  accent  franchise  re- 
cently granted  him  for  an  electric  liffht  and  power 
plant,  and  the  city  is  reported  to  be  ready  to  receive 
other    propositions. 

5a//  Lake  City,  Utah. — See  "Sewers." 

Provo,  Utah. — Architect  W.  H-  Lepper  is  reported  to 
be  preparing  plans  for  electric  plant  for  the  Telluride 
Power  Co..  of  Provo,  to  be  constructed  near  Grace, 
which  when  fully  developed  will  have  a  capacity  of 
40,000  h.  p.  At  present  the  design  is  for  a  plant  of 
half  that  capacity,  with  two  10,000  n.  p.  generators.    The 
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power  will  be  supplied  by  water  from  the  Bear  River. 
The  water  will  flow  through  an  8  ft.  pipe  of  iron  1% 
in.    thick. 

Boydton,  Fa.— R.  W.  Lassiter  is  reported  to  have  in 
contemplation  the  development  of  water  power  on  Eagle 
Point  fall,  on  Roanoke  River,  and  the  establishment  of 
an    electric    light    plant. 

Deer  Park,  Wash.—'l'Xx^  Co.  Comrs.,  at  Spokane,  are 
reported  to  have  granted  A.  M.  Wood  and  R.  H.  Long 
a  franchise   for  an  electric  lighting  system  in   Deer  Park. 

Princeton,  W.  Va. — The  Princeton  Power  Co.  is  re- 
ported incorporated  with  a  capital  of  $25,000,  to  estab- 
lish an  electric  power,  plant.     E.   S.   J.  Evans,   Gen.    Mgr. 

Strathcona,  Alta. — Tt  is  reported  that  bids  will  soon  be 
asked  for  a  gas  plant  to  be  constructed  here  by  the 
International    Light   &    Htg.    Co.,    of    Cleveland,    O. 

Sudbury,  Ont. — The  Ontario  R>^.  and  Municipal  Bd.  is 
reported  to  have  authorized  the  issue  of  $10,000  bonds 
for  the  extension  of  the  water  works  and  electric  light- 
ing  system. 

Mexico  City,  Mex. — The  Mexican  Light  &  Power  Co. 
is  reported  to  have  decided  to  construct  a  hydraulic 
plant  on  Nexaca  River,  near  Huachinango,  to  cost  about 
$5,000,000. 

ELECTRIC  RAILWAYS. 

Notes  Arranged   Atphabciically   by   States. 

Troy,  Ala. — It  is  reported  that  Fox  Henderson,  L.  M. 
Bashinsky  and  W.  Chancy  are  promoting  a  scheme  to 
build  an  electric  railway  from  Troy  to  Orion,  a  distance 
of  about   13  miles. 

Pasadena,  Cal. — The  City  Council  is  stated  to  have 
awarded  a  franchise  to  the  Pacific  Electric  Ry.  Co.,  Geo. 
E.  Pillsbury,  Ch.  Engr.,  Los  Angeles,  to  lay  a  double- 
track   system   in   the   business    section   of  the    city. 

Chico,  Cal. — It  is  understood  that  a  project  is  on  foot 
to  electrify  the  Butte  County  R.  R.  from  Chico  to  Para- 
dise. D.  H.  Brammer,  of  Paradise,  is  reported  inter- 
ested. 

Napa.  C(i7.— The  Napa  &  Lakeport  Ry  -Co.  is  stated 
to  have  filed  articles  of  incorporation  with  the  County 
Clerk.  The  road  is  to  be  constructed  from  Napa 
to  Lakeport,  a  distance  of  90  miles,  with  a  branch  line 
from  Monticello,  14  miles.  Capital.  $2,000,000.  Incor- 
porators: E.  C.  Amedee,  of  San  Francisco,  and  A.  J. 
Brown  and  W.   F.   Ansell. 

Ventura,  CaJ. — B.  M.  Packard  and  J,  P.  Jones,  of  Los 
Angeles,  are  stated  to  have  ai>plied  to  the  Bd.  of  Superv. 
for  a  franchise  for  an  electric  railway  from  Ventura  to 
Nordhoff. 

Elmhurst,  Cal. — Application  is  stated  to  have  beeri  made 
to  the  Bd.  of  Supervisors  at  Oakland  for  a  franchise  to 
operate  an  electric  railway  through  Elmhurst  by  Ira  A. 
Miller. 

Trinidad,  Colo.— The  Stonewall  Valley  Electric  R.  R. 
Co.  is  reported  incorporated  with  a  capital  of  $100,000. 
Incorporators;  P.  M.  Johnson,  St.  Elmo.  111.;  Frank  P. 
Read,  James  McKeough  and  J.  C.  Huddelson.  Trinidad. 
The  company  intends  extending  the  Trinidad  Street  Rail- 
way next  spring  from  Cokedale  through  the  Stonewall 
Valley  into  the   Stonewall   Mountains. 

Macon.  Ga. — The  Macon  Ry.  &  Light  Co.  is  stated  to 
have  presented  a  petition  to  the  County  Comrs.  asking 
the  right   of  way  along  the   Colunjbus  Road  to  Brown  Pi. 

South  Bend.  Ind. — Arrangements  are  stated  to  have 
been  completed  by  the  promoters  of  the  Ft.  Wayne  ^ 
South  Bend  Ry.  by  which  work  on  the  electric  line  wiTi 
be  started  in  the  near  future.  Perry  A.  R^dall,  of  Ft. 
Wayne,   is   reported    interested. 

Eransville,  Ind. — The  Evansville.  Petersburg  &  ^  Vin- 
cennes  Ry.  Co.  is  stated  to  have  filed  articles  of  incor- 
poration with  the  Secretary  of  State,  for  constructing, 
equipping  and  operating  an  electric  railroad  from  Evans- 
ville through  Vanderburg.  Warrick,  Gibson^  and  Pike 
counties  to  Petersburg.  Capital,  $  1 0,000.  Directors,  F. 
W.  Cook,  L.  J.  Herman,  H.  E.  Meyer  and  T.  M.  Honey- 
well. 

Decatur,  Ind. — The  Ft.  Wayne  &  Springfield  Traction 
Co.  is  stated  to  have  decided  to  ask  for  bids  for  the  con- 
struction of  12  miles  of  road,  including  3  bridges,  from 
Decatur  to    Berne.     J.   J.    Fledderjohann,  Pres. 

^Boston,  Mass. — The  contract  for  constructing  westerly 
wall  roof  and  invert  enlargement  of  subway,  Haymarket 
Sq.  Cbids  opened  Oct.  .?,  by  the  Boston  Transit' Comn.), 
has  been  awarded  to  Coughlan  &  Shiels  Co.,  104  Han- 
over  St.,    for   $33,840. 

Maiden,  Mass. — The  Boston  Elevated  St.  Ry,  Co.,  of 
Boston,  is  reported  to  be  considering  the  construction  of 
an    elevated   railway  from   Charlestown   to   Maiden. 

Pittsfield,  Mass. — The  Pittsfield  Electric  St.  Ry.  Co.  is 
stated  to  have  presented  the  Railroad  Comrs.  with  a  pe- 
tition for  a  certificate  that  public  convenience  and  neces- 
sity require  the  building  of  an  extension  of  its  line  from 
West  Pittsfield  through  Hancock  to  Lebanon,  N.  Y  (P. 
C.    Dolan,   Mgr.) 

Traverse  City,  Mich. — Articles  of  association  of  the 
Grand  Traverse  Ry.  Co.  are  stated  to  have  been  filed. 
Capital  stock  $450,000.  The  company  will  build  an  elec- 
tric railway  from  Traverse  City  to  Elk  Rapids  and 
Charlevoix.  Articles  of  association  of  the  Traverse  City 
St.  Ry.  Co.,  which  will  operate  the  railway  in  the  city,^ 
were    also   filed.      Capital    $255,000. 

Minneapolis,  Minn. — The  Minneapolis,  St.  Paul,  Roch- 
ester &  Dubuque  Electric  Traction  Co.  is  reported  or- 
ganized for  the  purpose  of  constructing  and  operating  an 
electric  railwav  in  Minnesota  and  Iowa.  Capital  $2';,ooo,- 
000.  Eben  Winthrop  Freeman,  of  Portland,  Me.,  is 
Pres.,  and  M.  H.   Boutelle,  of  Minneapolis,  Minn.,   Secy. 

New  York,  N.  Y. — Bids  will  be  received  by  .Tas.  W. 
Stevenson,  Comr.  F.Vidges,  New  York  City,  until  Oct.  24, 
for  the  construction  of  train  spacing  signals  for  the  ele- 
vated   railway   tracks   of  the   Brooklyn  Bridge. 

Alban^,  N.  y.— The  United  Traction  Co..  E.  S.  Fas- 
sett,   Gen.    Mgr.,   is   reported   to   have   awarded    to   M.    F. 


:        sett.   Gen.    Mgr.,   is   reported   to   have   awarded    to   M.    F.        t 
*  J  terns  marked  thus  give  the  names  of  parties  awarded  contracts^ 
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DoIIard  the  contract  for  excavating,  filling  and  forming 
the  33-ft.  strip  owned  by  the  company  on  ihc  soufti  side 
of  tne  continuation  of  Western  Ave.,  preparatory  10 
laying    tracks. 

Wooster,  O. — It  is  reported  that  all  of  the  right  of 
way  has  been  secured  for  the  Wooster  &  Mansfield  Elec- 
tric Ry.  Co.,  which  is  to  connect  Wooster  with  Mansfield 
and  that  the  road  will  be  built.  The  road  as  projected 
touches  Jefferson,  Rcedsburg,  New  Pittsburg,  Kayesville 
and  West  Mansfield,  places  that  have  neither  railway  nor 
traction  outlets.  David  Collier,  of  Plimpton,  O.,  is  Vice- 
Pres. 

Mangum,  Okla.—Thc  .Southwestern  Interurban  Ry.  Co., 
has  been  cnartered  to  buMd  a  line  of  interurban  railway 
from  Mangum  to  Hollis^  by  way  of  Francis,  a  distance  of 
37  miles;  also  to  G»anite  and  Cordell,  40  miles,  with  a 
branch  line  from  Granite  to  Hobart,  15  miles;  from 
Mangum  to  Altus.  27  miles;  the  total  mileage  of  all  lines 
being  119.  Capital  $1,000,000.  Directors,  W.  T.  Funder- 
burk,  D.  J.  Doyle.  E.  E.  Pinkerton,  and  others,  all  of 
Mangum. 

Oklahoma,  Okla. — A  diarter  is  stated  to  have  been  is- 
sued to  the  Oklahoma  Central  Interurban  Ry.,  Telephone, 
Telegraph,  Light  &  Power  Co.,  which  proposes  to  build 
interurban  electric  lines,  connecting  practically  all  of  the 
towns  and  cities  of  any  importance  in  the  two  terri- 
tories. Capital  $5,000,000.  Its  main  line  is  to  run  from 
South  McAlester  northwest  to  Cheyenne,  passing  through 
Holdenville,  Wewoka,  Shawnee,  Oklahoma  City,  EI  Reno, 
Geary  and  Weatherford.  The  distance  is  500  miles  and 
the  estimated  cost  of  construction  $17,000  per  mile. 
Branches  are  also  to  run  from  McAlester  north  to  Che- 
cotah  and  Muskogee;  south  from  McAlester  to  Atoka  and 
Durant;  north  from  Holdenville  to  Okemah  and  Okmul- 
gee ;  south  from  Wewoka  to  Ada ;  north  from  Shawnee 
to  Chandler  and  Stillwater;  south 'from  .Shawnee  to  Pauls 
Valley,  Davis  and  Ardmore;  north  from  Oklahoma  City 
to  Guthrie  and  Perry;  south  from  Oklahoma  City  to  Nor- 
man and  Purcell;  north  from  El  Reno  to  Kingfisher  and 
Enid;  south  from  El  Reno  to  Chickasha,  and  west  to  Ana- 
darko  and  Lawton;  south  from  Weatherford  to  Cordell, 
Hobart  and  Mangum,  and  north  to  Sayre  and  Elk  .City, 
528  miles  in  all.  Incorporators,  R.  X.  Wade,  H.  H.  Cod- 
ington, of  Weatherford;  Leon  Brown,  of  St.  I^ouis,  Mo.;' 
G.  M.  Watson,  of  Nevada,  Mo.;  Louis  Landmann,  of 
Jefferson  City,  Mo.;  C.  S.  Freeman,  of  Denver,  Colo.; 
B.   F.   Sharp,   of  Memphis,   Tenn.,   and   others. 

Amended  articles  of  incorporation  are  stated  to  have 
been  filed  with  Territorial  Secretary  for  the  Oklahoma 
City  Street  Ry.  Co.,  providing  for  interurban  extensions 
north  to  Guthrie,  south  to  Norman,  and  west  via  Spencer 
or  Choctaw  City  to  Yukon,  a  total  distance  of  125  miles. 
Capital  $3,000,000.  Incorporators,  John  W.  Shartcl,  An- 
ton  Classen,   Geo.   H.    Brauer  and  others. 

Butler.  Pa. — An  application  will  be  made  by  John  Daly. 
W.  J.  Hogan,  W.  Criswell.  W.  G.  Stern  and  E.  W, 
Dewey  for  the  charter  for  the  Butler  &  Chicora  Str.  Ry. 
Co.  It  is  proposed  to  construct  a  line  from  Butler  to 
Cams  City,  East  Brady  and  Kaylor. 

Philadelphia,  Pa. — The  Philadelphia  Subway  Jerminal 
Ry.  Co.  is  reported  to  have  secured  a  charter  to  con- 
struct a  subway  for  railroad  purposes  in  Broad  St.  from 
the  north  side  of  Filbert  St.  to  a  point  near  North 
Philadelphia  Station,  where  it  will  connect  with  the 
Pennsylvania's  Germantown  and  Chestnut  Hill  branch. 
The  estimated  cost  is  from  $  1 0,000,000  to  $  1 5,000,000. 
The  length  of  subway  is  4  miles. 

Chambersburg,  Pi?.— Ordinances  are  stated  to  have  been 
passed  by  the  Town  Councils  of  Chambersburg  and  Gieen- 
castle,  granting  francliiscs  to  the  Chambersburg,  Green- 
castle  &  Waynesboro  St.  Ry.  Co.  (J,  M.  Wolff,  Genl. 
Mgr.,  Waynesboro)  for  the  proposed  extension  from  New- 
castle to  Chambersburg  and  over  certain  streets  in  Cham- 
bersburg. 

Bradford,  Pa.- — John  Looker  is  reported  to  be  the  head 
of  a  petition  being  circulated  and  already  freely  signed, 
the  object  of  which  is  to  collect  about  $10,000  as  a  bonus 
to  be  offered  the  Western  New  York  &  Pennsylvania , 
Traction  Co.  for  the  construction  of  a  line  between  Brad- 
ford and  Eldredge. 

Bentleyrille.  Pa. — Application  is  stated  to  have  been 
made  to  Gov.  Stuart  for  a  charter  for  the  Finleyvillc 
Southern  St.  Ry.,  which  desires  to  build  a  r4-mile  line 
from  I'inleyville  to  Bentleyville  via,  Hackett  and  other 
towns.  Several  bridges  will  be  built  along  the  line.  In- 
corporators. M.  J.  Havdcn.  T.  M.  Hayden,  J.  E.  Hayden, 
H.  B.  Hayden  and  S.  C  Wilson. 

Gettysburg.  Pa. — It  .is  stated  that  surveyors  are  again 
in  the  field  in  the  interests  of  the  Gett_ysburg-Mt.  Holly 
Springs  Ry.  project.  This  line  was  originally  surveyed  a 
few  years  ago,  but  construction  work  was  not  started. 
It  will  connect  at  Mt.  Holly  with  the  Carlisle  &  Mt. 
Holly  Ry.  Co.,  thus  providing  electric  railway  service  be- 
tween Gettysburg  and  Harrisburg,  a  distance  of  about  50 
miles. 

Sunbury.  Pa. — The  Town  Council  is  stated  to  have 
granted  a  franchise  to  the  Sunbury  &  Selinsgrove  Elec- 
tric Ry.  Co.  which  will  enable  that  company  to  operate 
on    Front  St.   and  Market   Sq. 

Seattle,  Wash. — The  City  Council  is  reported  to  have 
passed  an  ordinance  granting  franchises  to  the  Loyal  Ry. 
Co.  to  lay,  maintain  and  operate  tracks  and  equipment 
for  street  railway  lines  in  Seattle. 

Vancou7-er.  Wash. — The  Washington  Rv.  »•<,■  Power  Co. 
is  reported  to  have  been  reorganized.  E.  M.  Rands,  Pres. ; 
H.  C.  Phillips.  Treas..  and  M.  M.  Conner.  Secy.  It  is 
the  purpose  of  the  company  to  continue  the  work  of  the 
old  company-  The  company  estimates  that  it  will  cost  • 
about  $75,000  to  finish  the  city  system  and  the  first  4 
miles  extension. 

Grafton.   W.  Va. — It  is  stated  that  the  Grafton  Traction 

Co.,  which  is  building  a  street  railway  over  the  principal 
streets  of  Grafton  proper,  will  extend  its  lines  to  both 
West  Grafton   and   South  Grafton. 

Oshkosh.  Wis. — The  Common  Council  is  stated  to  have 
passed  an  ordinance  permitting  the  Winnebago  Traction 
Co.  to  place  a  double  track  on  High   St. 

Sarnia.  Ont. — The  Town  Council  has  passed  a  by-law 
authorizing  the  Sarnia  St.  Ry.  Co.  to  construct  a  street 
railway  from  Wellington  St.  to  the  C.  M.  Railway  depot, 
a  distance  of  about  a  mile  and  a  half.  The  company  will 
also  lay  double  tracks  on  Front  St.  and  along  Wellington 
to  Vidal.  The  company  will  be  on  the  market  for  rails, 
cedar  ties,  poles,  wire,  bonds  ^nd  electric  equipment  for 
the  overhead  work. 
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HmmuU»m.  OmI.— The  Chy    CouncU   it  stated   to   have 

~    tiw   by-Uws   tnnting   the    Hunilton.    Waterloo   ft 

Ry.  •  fnnckiae  for  a  railwajr  to  Guelpb  and  Gait. 


bLdipt 


SiTTi.^"- 
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-Bids  will  be  received   by  S.  I.   Clarke, 

Wks,   Coa..  Calcary.    until   Nov.    i    for   the 

|;  (a)  Kor  the  cooatraction  of  about  i.;  miles  of 
track  and  orerhead  trolley  work  in  the  city; 
a  steel  bvidive  with  concrete  abutmcnis  over 
(c)  for  6  saBi^onTertible  cars  with 
dcetrical  eqinpoMiit.  etc  Separate  bids  to  be  submitted 
oa  each  ff  the  above.     R.  E.  Speakman,  City  Enfr. 

RAILROADS. 
IfMt*  Ammted   AtpkabttinUy   bf   Slattt. 

LklU  Rod.  Ark. — The  Si.  Louis.  Iron  Mountain  & 
Soathem  R.  R.  Co.  (A.  De  Bernardi.  Gen.  Supi..  Lit- 
tle Rock),  is  lepwud  to  have  decided  to  expend  about 
$75,000  in  trackage  and  yard  improvements  in  and  near 
Uttic   Rock. 

Drmvtr,  C***. — See  "MiaceUaneotn.'' 

'St.  CUrnd,  Uinm. — The  contract  for  building  2  miles 
of  track  at  the  Great  Northern  R.  K.  car  shops  is  re- 
aoctcd  to  bare  been  let  to  Guthrie  &  Co.,  of  St.  Paul, 
for  (a4.aaa. 

lit.  y*rmcu,  ,V.  v.— The  Mt  Vernon  &  Eastern  R.  R. 
Co.  is  reported  organized  to  operate  a  standard  gauKc 
laibaad  mm  Mt.  Vernon  to  Lewisboro,  3;  miles  in 
length:  casital,  $1,000,000.  Directors:  Oakleigh  Thome 
and  Wm.  H.  Cheesebrongh.  of  N.  Y.  City:  Marsden  J. 
Perry  of  Providence,  R.  L;  Geo.  H.  Hansel,  of  Cran- 
ford.   N.  J.,  and  others. 

Alva.  0*fci.— The  .\lva  &  Southern  R.  R.  Co.  is  re- 
ported incorporated,  with  headquarters  at  Alva  and  St. 
Louis,  Mo.,  to  haild  a  railroad  350  miles  south  from 
Kiowa,  Kan.,  fiiroogh  the  counties  of  Woods,  Dewey, 
Ctster,  Roger  Mills  and  Greer,  in  Okla.,  to  the  Red 
River  Capital,  $^.000,000.  Incorporators:  L.  T.  Mc- 
Ka^l,  Pre*-;  G.  E.  Autrey.  Secy.,  and  Wm.  Haviland, 
.\s«».  Secy.,  an  of  Alva,  and  G.  E.  .\uirey,  Treas.,  of 
Granton,  O. 

Piiulmrg,  Pa. — Press  reports  state  that  H.  C.  Frick 
and  other  local  capitalists,  including  the  Mellens,  will 
build  a  sahway.  elevated  and  surface  road  to  connect 
Pittsbnrr  with  Wilkinsburg.  East  PilUburg.  Braddock 
and  McKccsport. 

BMmbtrg,  S.  C— The  Bamberg,  Ehrhardt  ft  Walterboro 
R.  R.  Co.  is  reported  formed,  to  construct  railroad  be- 
tween poinU  named  with  terminus  at  Bamberg.  Later  it 
will  be  extended  to  Denmark. 

SuwHmern-iUt.  W.  ro.— The  Gauley  &  Birch  River  R. 
R.  Co.  is  reported  incorporated,  with  a  capital  of  $300.- 
000,  to  construct  a  coal  and  timber  road  from  the 
OMHlth  of  Muddlety  Creek  in  Nicholas  County  by  way 
of  Hooverville  to  a  point  near  the  mouth  of  Bif?  Birch 
River  in  Braxton  County.  Principal  business  office  of 
the   company   is   at    Summersvtile. 

Walkerivitle.  W.  Fo.— The  Walkersville  &  Ireland  R.  R. 
Co.  is  reported  incorporated  with  a  capital  of  $25,000,  to 
conatmct  a  railroad  from  Walkersville  10  Marlinton.  In- 
corporators: W.  E.  Mick,  Walkersville;  R.  H.  Swisher 
anil  W.  H.  Bailey,  of  Grafton,  and  others.  Capital,  $25,- 
000  .  Principal  office  of  company  is  to  be  Grafton. 

SmftTior  Wis. — The  State  R.  R.  Rate  Comn.  is  re- 
ported to  have  issued  a  certificate  of  public  convenience 
and  necessity  to  the  Soo  Line  (Thos.  Greene,  Ch. 
Eagr.,  Minneapolis.  Minn.),  to  build  its  Minnesota  ex- 
-Irnnon  from  toe  Wisconsin-Minnesota  state  line  throush 
Dongas  County  to  Soufli  Superior  to  connect  with  the 
1   ijjj^  over   the   Wisconsin  &   Northern    Minnesota 


\  certiScate  is  also  reported  to  have  been  granted 
to  the  Northern  Wisconsin  .  .&  Minnesota  R.  R.  to 
build  throoich  Snperior  to  the  Duluth-Su|>erior  bridge 
at  the  northerly  end  of  Connors  Point,  thence  across 
the  State  line. 

'WtUington,  S.  Z. — The  following  are  the  bids  opened 
at  the  offce  of  the  High  Comr.  for  New  Zealand.  West- 
minatcr  Chambers.  13,  Victoria  St.,  London,  S.  W.,  on 
July  I,  for  the  conatmctioa  of  a  railway  tunnel,  single 
track,  about  5  miks  25  chains,  12  ft.  in  length.  17  ft. 
Ugh.  segmental  arch  on  top,  15  ft.  wide,  curved  walls  on 
side,  at  Arthur's  Past,  through  the  dividing  ranee  bet. 
Canterbury  and  Westland.  on  the  rout*  of '  the  New 
Zealand  Midland  Ry.:  John  McLean  ft  Son,  Wellington, 
N,  Z..  £599,794  fawarded  contract);  lere,  Drummey, 
Arrowtown.  N.  Z.,  £628,732:  Kirkwood,  Kerr  ft  Co.,  Lon- 
don, Es^aad.  £688,215.  P-  S.  Hay,  of  Wellington,  N. 
Z.,  i*  Eogr.  in  Chief. 

PUBLIC    BUILDINGS. 

N»*t$  Arrttngtd   Alphabtlically   by   Stain. 

BeurmtT.  Ala. It   is  reported   that  plans  are   being 

prepared  for  a  hospital,  which  Dr.  Crowe  and  associates, 
owners  of  the  mines  at  Abemant,  Volande  and  Connels- 
ville.  intend  erecting. 

•F«.  Smith,  Ark. — The  contract  to  erect  the  Sebastian 
Cotmty  Hospital,  it  is  reported,  has  been  awarded  to  R. 
L.   Payne,  240J  Tiltc*  St.,  at  about  ti^,->~x. 

Ventura,  Col. — See  "Sewerage  and  Sewage  Disposal." 

Sarramenio,   Col. — R.  A.  Herold,   Brythc  Lldg.,  is  pre- 
paring plans  for  a  new  county  court  house  and  jail,  to 
•  COM  about  $660,000. 

RtianJc,  Col. — ^The  plans  of  Marab  ft  Rnsell,  of 
Loa  Angclca,  for  a  city  hall,  to  cost  about  $30,000,  it  is 
reported,  have  been  accepted. 

'PuMe,  Colo. — ^Tbc  contract  to  erect  a  brick  and  ma- 
sonry addition  to  the  State  Insane  Asylum  is  reported 
awarded  to  Frank  Taylor,  of  Pueblo,  and  the  contract 
for  the  pinmbing  system  to  the  Burke  Htg.  ft  Plumbing 
Co..  of  PneUo.  The  cotal  coM  of  the  building  is  to  be 
about  $50,000. 

WmMkmgton,  D.  C. — The  following  are  the  totals  bids 
oatoed  at  the  office  of  the  Supt.  U.  S.  r'aiiitnl  BIHg.  and 
Ground*.  Washington,  Sept.  21,  for  furnishing  and  erect- 
ing fails,  electric  motors  and  heaters  reiuircd  for  the 
ventilation  of  the  office  building.  House  of  Represent- 
atives: B.  F.  Stnrtevant  Co.,  Washington,  $18,824,  and 
Ameriran    Blower   Co.,    New    York.   NT  Y..   $19,300. 


Bids  will  be  received  at  the  office  of  the  Building  for 
National  Museum.  Library  of  Congress,  Washington,  D. 
C.  (EArrnard  R.  Green.  Supt,  of  Construction)  until  Oct. 
24  for  furnishing,  ilelivcrmg  and  setting  in  place  com- 
plete the  cut  butt  Bedford  limestone  and  marble  column 
shafts  and  marble  bases  required  for  the  screens  in  the 
rotunda  of  the  new  buiUling  for  National  Museum,  as 
advertised  in  The  Engineering  Record. 

Bids  will  be  received  at  the  office  of  Bernard  R.  Green, 
Supt.  of  Construction.  Office  of  National  Museum,  Li- 
brary of  Congress,  until  Oct.  2^,  for  furnishing  and.  con- 
structing root  covering  for  National  Museum,  as  ad- 
vertised in  The   Engineering  Record. 

.Ilbany,  Ca. — The  citiiens  are  stated  to  have  voted  to 
issue  bonds  for  the  erection  of  a  city  hall. 

BrMxsu-ick.  Co. — Court  house  and  jail  bonds,  amounting 
to  $75,000  are  reported  sold. 

.itluMta.  Co.— The  Co.  Comrs.  have  ordered  the  erec- 
tion of  a  new  almshouse  on  Powers  Ferry  Road,  to  cost 
$50,000, 

CfTtir  d'Alene  Idaho. — The  plans  of  Geo.  Williams,  of 
Ccrur  d'Alene,  for  the  city  hall  have  been  accepted  by  the 
City  Council.  The  plans  provide  for  a  3-story  pressed 
brick  structure,  costing  about  $40,000. 

Chicago.  III. — Bids  will  be  received  until  Oct.  16  by 
lohn  J.  Ilanberg.  Comr.  Pub.  Wks.,  for  furnishing  ma- 
terial and  erecting  a  police  station  at  Lawndale  Ave. 
and  27th  St.  Bids  to  be  submitted  on  the  following: 
.Masonry;  cut  stone;  carpentry;  sheet  metal,  etc.;  plumb- 
ing, etc- :  electrical  work;  steam  fitting. 

'Pioria,  111. — v.  Jobst  &  Sons,  223  S.  Adams  St.,  it  is 
reported,  have  secured  the  tontract  for  building  2  cot- 
tages at  the  Quincy  Soldiers'  Home,  at  $103,000. 

ira/er(oifii,  ///. — The  date  of  opening  of  bids  for 
erecting  a  building  for  the  Western  Illinois  Hospital  for 
the  Insane  has  been  extended  from  Oct.  8  to  Oct.  14. 
W.  Carhys  Zimmerman.  State  .'Vrcht.,  looi  Steinway  Hall, 
Chicago.     Dr.  Taylor,  Supt..  Watcrtown. 

Indianafolis,  Ind. — Vonnegut  &  Bohn,  Indiana  Trust 
RIdg.,  are  reported  to  have  been  engaged  to  prepare 
plans  for  the  M.  E.  Hosoital,  which  it  is  estimated  will 
cost  in  the  neiffhborhood  of  $150,000. 

BloomReld,  Ind. — The  Bd.  Co.  Comrs.,  it  is  reported, 
will  receive  bids  until  Nov.  <i  for  the  construction  of  a 
new    jail  cell-house.      P.    M.    Cook,    Co.    .\ud. 

Des  Moints,  /o.— The  State  Bd.  of  Agriculture  is  stated 
to  be  contemplating  the  erection  of  an  administration 
building  on  the  State  Fair  Grounds,  to  cost  about  $25,000. 

Paducah,  K\. — Bids  will  be  received,  it  is  stated  until 
Oct.  18.  by  the  Bd.  Co.  Comrs.,  at  Paducah,  to  install 
steam  heating  and  electric  light  systems  in  the  county 
court-house  and  jail. 

'Louimille,  Ky.— We  are  informed  that  F.  A.  tlegg 
&  Co.,  2.17  3d  St..  has  secured  the  contract  for  electric 
light  and  steam  heating  plant  for  the  city  hall  and  engine 
house    (bids  opened    Sept.    27)    for    $26,500. 

New  Orleans,  La. — Bids  will  be  opened  Oct.  21  by  the 
\'!A.  of  .Administration  of  the  Charity  Hospital  (Dr.  E.  S. 
Lewis,  Vice-Pres.)  for  the  erection  and  entire  completion 
of  a  6-5tory  fireproof  hospital  known  as  the  Delgado 
Memorial.  Crosby  &  Ilcnkel,  706  Morris  Bldg-,  are  the 
archts. 

It  is  stated  that  the-  contract  to  erect  an  annex  to 
the  city  hall  has  again  been  annulled.  .Mterations  are 
to  be  made  in  the  plans  and  the  Compt.  will  again  ask 
bids. 

Baltimore,  Md. — Bids  will  be  received  until  Oct.  16  by 
the  Bd.  Awards  (J.  Barry  Mahool,  Pres.)  for  erecting 
Truck  House  No.  4  at  No.  929  McCulIoh   St. 

The  following  are  the  bids  opened  on  Oct.  7  at  the 
office  of  the  Superv.  Archt..  for  the  construction  and 
mechanical  equipment  (except  plumbing),  of  an  exten- 
sion to  the  U.  S,  Post  Office.  .Court  House,  etc.,  at 
Baltimore.  Md. :  Henry  Smith  &  Son.  Baltimore,  $154.- 
400;  M.  C.  Davis,  $152,875;  Noel  Constr.  Co.,  $147,900, 
and   Chas.    McCane   Co.,   Pihiladelphia,    Pa.,   $134,561. 

'PittsReld.  Mass. — Geo.  E.  Lester,  of  Pittslield,  it  is 
'stated,  has  the  contract  to  erect  an  addition  to  the  House 
of  Sfercy  Hospital,  at  a  cost  of  $15,000. 

I'all  River,  Mass. — The  Bd.  of  Health,  according  to  re- 
ports, has  apiwoved  the  plans  of  Louis  G.  Destremps  & 
Son,  56  N.  Main  St.,  for  the  contagious  disease  hospital. 

Springfield,  Mass. — Andrew  Carnegie  has  jjivcn  $50,000 
to  the  city  to  erect  a  branch  library.  A  site  at  Indian 
.  Orchard  has  been  secured. 

Worcester,  Mass. — Fuller  &  Delano,  of  Worcester,  are 
reported  to  be  preparing  plans  for  a  $50,000  addition  to 
the   armory. 

Saginaw,  Mich. — Wellington  R.  Burt  and  Thos.  K. 
Dorr,  it  is  retiorted,  have  oflFcred  the  city  $75,000  with 
which  to  erect  an  auditorium,  on  condition  that  the  city 
raise   $25,000  additional. 

Lapeer,  Mich. — Bids  will  he  received  until  Oct.  24  by 
the  Bd.  Control,  Michigan  Home  for  the  Feeble  Minded 
and  Epiletttic.  for  erecting  a  new  dormitory  building, 
a  new  bakery  and  for  additions  and  alterations  to  the 
farm  house.  Bids  to  he  submitted  senarately  on  plumb- 
ing.    Clark  ft   Monger.    .Archts,.    Bay   City. 

Maryville,  Mo. — It  is  rei>orted  that  the  County  Comrs. 
will  erect  a  $35,000  infirmary  and  let  contracts  for  con- 
struction in  December. 

Paris,  Mo, — John  T.  Grigsby,  County  Surveyor,  writes 
that  the  citizens  on  Siept.  28  voted  to  issue  $25,000  bonds 
for  the  erection  of  an   infirmary. 

Monroe  City,  Mo.— J.  N.  Magruder,  Co.  Clk.,  writes 
that  the  citizens  on  Sept.  28  voted  to  issue  $25,000  Iwnds 
for  erecting  a  county  almshouse.  No  architect  yet  se- 
lected. 

.?(.  Louis,  Mo. — It  is  reported  that  plans  are  being  pre- 
pared for  an  armory  for  the  First  Regiment,  to  cost 
about  $40,000. 

Kansas  City,  3fo.-— Bids  will  be  received  until  Oct.  31 
by  Saml.  A.  Boyer,  Co.  (Ik,,  at  the  Court  House,  Kan- 
sas City,  for  erecting  Imildings  for  the  new  country 
Home  for  the  Aged  and  Infirm.  Probable  cost,  $250,000. 
Smith  &  Rea,  Archt.,  722  Dwight  Bldg. 


'Omaha,  Neb. — It  is  reported  that  Wm.  P.  Dcverall, 
429  Kaniage  Bldg.,  has  secured  the  contract  to  erect  a 
laundry  at  the  nome  of  the  Good  Shepherd,  to  be  3 
stories   high,  and  cost,  completely  equipped,  $60,000. 

".Vea-iir*,  N.  /.—The  Pub.  Bldg.  Com.  of  the  Bd.  of 
Freeholders,  it  is  stated,  has  recommended  the  awarding 
of  the  contracts  for  a  new  boiler  and  alterations  to  the 
steam  and  hot  water  equipment  at  the  county  jail  to 
Sorms-&  Co.,  iia  S.  14th  bt.,  at  $6,347;  and  for  plumb- 
ing work  to  Ralph  B.  Schmidt,  62  Ann  St.,  at  $9,996- 
Bids  for  this  work  were  received  Oct.    I. 

Bids  will  be  received  by  the  State  Military  Bd.  at  the 
office  of  R.  Heber  Breintnall.,  Adj.  Gen.,  State  House, 
Trenton,  until  Oct.  21,  for  furnishing  material  and  erec- 
tion  of  an  armory   for   the   first  troop   at    Newark. 

PtainHeld,  N.  J. — Evarts  Tracy  is  stated  to  have  sub- 
mitted to  the  Police  Bd.  plans  for  a  2-story  headquarters 
buidling,  to  be  erected  at  an  estimated  cost  of  $70,000. 

Ft,  Wood,  N.  Y.  Harbor. — Bids  will  be  received  until 
Oct.  18  by  G.  C.  Burncll,  Constr.  Q.  M.,  U.  S.  A„  Ft. 
Wood,  for  furnishing  and  installing  storm  sash  for  new 
barrack   and   wireless  telegraph   station  at  this  post. 

Albion,  N.  Y. — A.  E.  Curtin,  Supt.  Western  House  of 
Refuge  for  Women,  writes  that  all  bids  opened  on  Oct. 
I  for  the  erection  of  a  cottage  were  too  nigh,  and  con- 
tract was  not  let, 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Oct,  17 
(readvertisement)  by  Comrs.  of  Parks  (Moses  Herrman, 
Prcs.)  New  York  City,  for  furnishing  material  and  erect- 
ing a  shelter  house  in  New  Lots  Park,  Fulton  Park  and 
Winthrop  Park  and  a  shelter  and  tennis  house  in  Prospect 
Park,  all  in  Boro.  of  Brooklyn. 

Ellis  Island,  N.  Y.  H.,  N.  K,— Bids  will  be  received  at 
office  of  Robt,  Watchorn,  Comr,  Immigration,  Ellis  Isl- 
and, N,  Y,  H,,  until  Oct,  15  for  furnishing  material 
and  installing  window  sash  doors  and  heating  apparatus 
in  the  covered  way,  at  the  U.  S.  Immigrant  Sta.,  Ellis 
Island. ' 

Winston-Salem,  N.  C. — Bids  will  be  received  until  Oct, 
25  by  the  Bd,  Co.  Comrs,  (M,  D,  Bailey,  Chmn,)  for 
erecting  a  jail.  Frank  P.  Milburn  &  Co,,  Archts.,  Wash- 
ington,  D.  C. 

Akron,  O. — Bids  will  be  received  until  Oct,  18  by  the 
Bd,  Trus,  Co,  Children's  Home.  (A.  M,  .Vmstrong, 
Pres,),  for  erecting  a  brick  building,  W.  P.  Ginther, 
Archt,,   37    Arcade    Bldg, 

Mangum.  Okla. — It  is  stated  that  bids  are  wanted  until 
Nov,  I  for  erecting  a  county  jail.  Probable  cost,  $25,000, 
Floyd  McJ.  Neil,  Co,  ak, 

Wilkesbarre,  Pa. — McCormick  &  French,  Laning  Bldg,, 
it  is  stated,  have  completed  plans  for  improvements  to 
be  made  to  the  county  jail,  at  a  cost  of  $100,000, 

Grove  City,  Pa. — It  is  stated  that  bids  will  be  received 
until  Oct,  16  by  the  Armory  Bd,  (Benj,  W.  Deeming, 
Secy.),  at  the  office  of  the  Adjutant  General,  at  Harris- 
burg,  for  erecting  an  armory  at  Grove  City.  A.  P. 
Mount,   Archt..  Corry. 

Warren,  Pa. — Bids  will  be  received  until  Oct,  22  by 
the  Bldg.  Com,,  Bd,  Trus,,  State  Hospital  for  the  Insane 
(S,  R,  Waters.  Scc'y,),  for  erecting  3  hospital  buildings 
and  a  dwelling  on  the  hospital  grounds,  E,  A,  Phillips, 
Archt,,   Warren. 

Piti^  Grove,  Pa. — Bids  will  be  received  by  the  Armory 
Bd,  (Benj.  W.  Deeming,  Secy.),  at  the  office  of  the 
Adjutant  General  at  Harrisburg.  until  Oct,  16,  for  con- 
structing an  armory  at  Pine  Grove,  McCormick  &  French, 
.\rchts,,   Wilkesbarre, 

Pittsburg  Pa. — The  following  are  reported  to  be  the 
bids  received  Sept.  27  by  the  Co,  Compt,  for  erecting  the 
Allegheny  County  Soldiers'  Memorial  Home  in  the  Oak- 
land Dist,  (a)  sandstone,  (fc)  limestone,  (c)  granite,  id) 
Pennsylvania  blue  stone:  P.  W,  Finn,  o  $954,234,  b 
$897,634,  c  $1,114,004,  d  $1,112,004;  Henry  Shenk  Co.,  a 
$1,038,873  b  $1,009,962,  c  $1,191,750,  d  $1,268,537;  Wm. 
Miller  &  Sons  Co.,  a  $907,800,  b  $984,800,  c  $1,184,800, 
d  $1,256,800;  A,  &  S,  Wilson  (:o,,  a  $898,700,  b  $886,568, 
c  $1,034,600,  d  $1,142,600;  C,  H.  Kerr  Co.,  a  $1,254,047, 
b  $1,188,187,  c  $1,398,817,  d  $1,496,047;  J.  E,  &  A,  L. 
Pennock^  a  $1,087,000,  b  $1,079,000,  c  $1,279,000;  John 
Pierce  (!o,,  b  $959,000,  c  $1,159,000;  J.  C,  Robinson  & 
Son,  a  $924,333,  b  $899,333,  c  $1,062,333;  Ambrose  B, 
Stannard,  a  $1,097,000,  b  $1,069,000,  c  $1,220,000  d  $1,- 
.120,000;  John  Gill  &  Sons,  a  $998,000,  b  $983,000,  c 
$1,175,000,  d   $1,240,000. 

It  is  stated  that  John  T.  Comes,  Archt,,  929  sth  Ave,, 
will  receive  bids  until  Oct,  17  for  erecting  a  2-sotry 
stable    for  the   Mercy  Hospital,      Probable  cost,   $10,000, 

Local  press  reports  state  that  all  bids  received  Sept,  16 
by  the  Superv.  Archt.  at  Washington,  D.  C,  for  erecting 
a  marine  hosnital  at  Pittsbur-g  exceeded  the  appropriation 
available,  ana  new  plans  will  be  prepared  so  as  to  bring 
the  cost  within  the  appropriation,  and  bids  will  probably 
again   be  asked   this   fall. 

Pottstown,  Pa. — Bids  will  be  received  until  Oct,  16  at 
the  office  of  the  Adjutant  Genl,  of  Pennsylvania  at 
Harrisburg  for  alterations  and  additions  to  the  armory  of 
Co,  A,  6th  Regt,  Infantry.  N.  G,  Pa,,  at  Pottstown,  Jos, 
M.   Huston,  Archt,,  Witherspoon  Bldg.,  Philadelphia. 

Creensburg.  Pa. — The  Co.  Comrs.,  it  is  stated,  have 
decided  to  erect  a  heating  plant  for  the  court  house  on 
the   site  of  the  power  house  at  the  county  jail, 

Rankin,  Pa. — An  architect  has  been  engaged  to  pre- 
pare plans  and  supervise  the  erection  of  addition  to  muni- 
cipal  building. 

Plnlaaelphia,  Pa,— Cope  &  Stewardson,  320  Walnut  St., 
are  preparing  plans  for  a  library  and  museum.  Not  yet 
ready    for    estimates. 

Ch/itlaiwoga,  Tenn.—Tht  Bd.  of  Pub.  Safety,  it  is  re- 
ported, has  approved  the  plans  of  Bearden  &  Foreman, 
Chamberlain  Bldg,,  for  Fire  Hall  No,  6,  which  is  to  be 
erected   at    Prospect   and  6th   Sts, 

Pt.  Bliss,  Vcr.-  Bids  will  be  received  by  the  Constr, 
Q.  M,,  U,  .S,  A,,  until  Nov,  4  for  alterations  in  two 
lavatory  buildings  at  this  post,  as  advertised  in  The  Engi- 
neering  Record, 

Galveston,  Tex. — The  Trus  of  the  St,  Mary's  Infirmary, 
it  is  reported,  ftroposc  erecting  a  4-3tory  addition,  lo  cost 
about  $60,000. 
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Richmond,  Va. — It  is  reported  that  an  armory  costing 
about  $80,000  IS  to  be  erected  on  6th  and  Marshall  Sts. 
for  the  Richmond  Light  Infantry  Blues. 

Ft.  Monroe,  I'u.— Rids  will  be  received  until  Oct.  18 
by  Capt.  Ernest  K.  Tilton.  Constr.  Q.  M.,  U.  S.  A.,  Ft. 
Monroe,  for  installing  heating  plant  in  Quarters  45  at  this 
post. 

Seattle,  WasK—lh^  Children's  Orthopedic  Hospital 
Assoc.  IS  reported  to  have  engaged  Howard  &  Galloway, 
of  Seattle,  to  orepare  plans  for  the  3-story  fireproof  hos- 
pital, which  the  assoc.  proposes  erecting,  at  a  cost  of 
about  $50,000. 

Milwaukee,  Wis. — Preliminary  plans  are  being  pre- 
pared for  an  addition  to  the  public  museum. 

Chippewa  Falls,  Wis. — The  Progressive  League,  of  this 
city,  IS  reported  to  have  approved  the  plans  prepared  by 
Claude  &  Starke,  of  Madison  for  the  sanitarium  which 
It  IS  proposed  erecting  fiere,  at  a  cost  of  about  $250,000. 

Kincardine,  Ont. — Bids  will  be  received  until  Oct.  22 
by  Fred  Gelinas^  Secy.  Bd.  Pub.  Wks.,  Ottawa,  for  erect- 
ing a  public  building  at  Kincardine. 

^Montreal,  Qm^.— Peter  Lyall  &  Sons,  of  Montreal,  are 
erported  to  have  securede  the  contract  to  erect  an  addi- 
tion to  the  post  office. 

*Lachute,  Que.— The  Dept.  Pub.  Wks.  at  Ottawa,  Ont., 
is  stated  to  have  awarded  the  contract  to  erect  the  Do- 
minion Bldg.  at  Lachute  to.  O.  B.  Lafleur  &  Sons,  of 
Lachute,  at  $15,000. 

Regina,  Sask. — It  is  stated  that  competitive  plans  are 
to  be  submitted  Nov,  30  for  the  parliament  buildings. 
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Andalusi<i,  Ala. — J.  A.  Prestwood  is  reported  to  have 
had  plans  prepared  for  a  $20,000  building  to  be  erected 
on    the    court    square. 

*Gadsden,  Ala.— The  contract  to  erect  the  Ewing  Bldg. 
on  Chestnut  St.  is  reported  to  have  been  awarded  to 
Otto   Fischer  of  Gadsden   at   about  $20,000. 

Globe,  Ariz. — It  is  reported  that  the  Lodge  of  Elks  is 
contemplating  the  erection  of  a  $50,000  building. 

Poplar  Bluff,  Ark.^It  is  stated  that  the  St.  Louis, 
Iron  Mountain  &  Southern  R,  R.  (E.  W.  Wiggin,  Engr. 
Bridges  &  Eldgs.,  St.  Louis,  Mo.)  is  having  plans  pre- 
pared for  a  passenger^  statioii  here,  to  be  erected  at  a 
cost  of  $20,000. 

Little  Rock,  Ark. — It  is  reported  that  the  St.  Louis- 
Southwestern  R.  R.  (M.  L.  Lynch,  Ch.  Engr.,  Tyler, 
Tex.)  intends  expending  $150,000  erecting  a  freight  and 
passenger  station  here. 

*Redlands,  Cal. — The  Bldg.  Com.  of  the  Odd  Fellows  is 
stated  to  have  let  contracts  for  the  addition  to  the  build- 
ing on  West  State  St.  as  follows :  Taylor  Bros.,  brick 
work;  Union  Iron  Wks.,  iron  work,  and  C.  H.  Hoyt, 
carpentering;   all   of  the   contracts   aggregating   $20,000. 

*San  Diego,  Cal. — -Weymouth  Cowell,  of  Losi  Angeles, 
is  reported  to  have  secured  the  contract  to  erect  a  hotel 
estimated  to  cost  $40,000. 

San  Francisco,  Cal. — The  German  American  League  of 
San  Francisco,  it  is  reported,  is  contemplating  the  erec- 
tion of  a  building  for  club  purposes,  at  a  cost  of  about 
$1,000,000. 

Mrs.  A.  Pease  has  been  granted  a  permit  to  erect  a 
6-story  brick  rooming  house  on  O'Farrell  and  Jones  Sts., 
to   cost  $80,000. 

Permits  have  been  asked  for  the  following  buildings: 
Claus  Snreckels,  to  erect  a  6-story  class  C  office  building 
at  ^Market  and  Fremont  Sts.,  to  cost  $120,000,  the 
Regents  of  the  University  of  California.  to_  erect  a  4- 
story  class  C  warehouse  on  First  and  Mission  Sts.,  to 
cost  $140,000;  and  Henry  T.  Scott,  to  repair  his  5-story 
brick  structure  at  Mission  and  Fremont  Sts.,  at  a  cost 
of   $125,000. 

Mrs.  Emma  Rose  is  reported  to  have  applied  for  a  per- 
mit to  erect  an  8-story  class  A  building  at  Sutter  St.  and 
.  Clara  Lane,  to  cost  $400,000. 

Fredk.  Noonan.  Sutter  &  Hyde  Sts.,  is  said  to  be  pre- 
paring plans  for  a  3-story  and  basement  reinforced  and 
brick  store,  factory  and  office  building,  to  be  erected  at 
Market  adn  Kearny  Sts.  for  Henry  Kahn;  cost,  $.?o,ooo. 

A  Borel  &  Co.  are  reported  to  have  adopted  plans 
for  a  bank  building  to  be  erected  on  Montgomery  St. 
at  a  cost  of  $70,000. 

Denver,  Colo. — It  is  stated  that  Herbert  George  in- 
tends erecting  on  Champa  and  i8th  Sts.  a  3-story  build- 
ing to  cost  $50,000. 

Tampa.  Fla. — It  is  stated  that  bids  are  wanted  until 
Oct.  15  for  erecting  a  2l/^-story.  30x100  ft.,  buff  brick 
and  concrete,  stone  trimmings,  L-shaped  hotel,  with 
wings,  for  Tosiah  Richardson;  probable  cost  $20,000. 
Bonfrev   &   Elliott.   Arcbts..    Curry   Bide-. 

Architects  Bonfoey  &  Elliott,  of  Tampa,  write  that 
bids  will  be  received  on  Oct.  15  for  the  erection  of  a 
building  for  the  Centre  Asturiano  Club,  cost  about 
$50,000. 

Macon,  Ga. — It  is  reported  that  the  directors  of  the 
Citizens  National  Bank  have  secured  a  site  and  intend 
erecting  a  $25,000  building. 

IVest  Point.  Ga,^-The  officials  of  the  West  Point 
Route  are  stated  to  have  purchased  the  Hotel  Langley 
and  propose  converting  it  into  a  passenger  station  at 
a    cost    of    about    $25,000. 

Brunswick.  Ga. — The  Elks  Bldg.  Co.  is  reported  in- 
corporated and  will  erect  a  club  house  and  lodge  build- 
ing  to    cost    about    $30,000. 

Terre  Haute,  Ind.—U.  C.  Miller,  of  Buffalo,  N.  Y.,  it 
is  reported,  has  submitted  to  the  Lodge  of  Elks.  No.  86, 
plans  for  the  Temple  which  is  to  be  erected.  The  esti- 
mated cost  of  the  building,  exclusive  of  plumbing  and 
heating,    is  $70,000. 

*Des  Moines.  la.^V/.  F.  Mitchell  &  Co.,  n6  8th  St., 
it  is  stated,  have  secured  the  contract  to  erect  a  3-story 
brick.  i33xroo-ft.  store  and  apartment  house  for  the 
Ewing  estate  at  qth  and  Locust  Sts.,  at  about  $5,000. 

It  is  stated  that  F.  M.  Hubbell  will  erect  a  5-story  brick 
building  at  715  Walnut  St.  for  Chapman  Bros. 
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Sioux  City,  la. — The  directors  of  the  First  National 
Hank,  according  to  reports,  have  directed  plans  to  be 
prepared   for  a   6-story   bank  and  office   building. 

Ncodesha,  Kan. — -J.  L.  P.  Arnold,  according  to  reports, 
is  arranging  to  erect   a  $20,000  opera  house. 

Alexandria,  La. — It  is  stated  that  the  Elks  propose  erect- 
ing a  $50,000  building. 

*Adatns,  Mass. — L.  A.  Weston,  of  Adams,  is  reported 
to  have  secured  the  contract  to  install  the  Bundy  steam 
trap  system  in  the  main  gingham  mill  of  the  Renfrew 
Co.,  the  cost  to  be  about  $7,000,  also  the  contract  to  in- 
stall the  plumbing  and  heating  systems  in  the  addition  to 
Eagle  mill,  North  Adams. 

Magnolia,  Mass. — The  Magnolia  Hotel  is  reported  to 
have   been  destroyed  by   fire. 

"Detroit,  Mich. — Albert  A.  Albrecht.  1212  Penobscot 
Bldg.,  is  reported  to  have  secured  the  contract  to  erect 
three  laboratory  buildings,  each  3  siories  high,  of  brick 
and  limestone  at  the  plant  of  Parke,  Davis  &  Co.,  to 
cost  about  $120,000. 

Virginia,  Minn. — The  Lodge  of  Elks,  No.  1003,  it  is 
reported,   will   erect  a  3-story  lodge   building. 

Minneapolis  Minn. — ^Chas..  H.  Miles,  of  Hibbing,  it 
is  reported,  contemplates  erecting  in  Minneapolis  a  vau- 
deville theatre  to  cost   about  $r  00,000. 

Lauderdale,  Miss. — It  is  reported  that  plans  have  been 
adopted  for  a  cotton  warehouse  to  be  erected  at  a  cost 
of   $50,000  by  the   farmers*   union  of  Lauderdale   County. 

Kansas  City,  Mo. — The  Missouri  Realty  &  Rental  Co., 
according  to  reports,  has  secured  a  site  at  15th  St.  and 
Lydia  Ave.  on  which  it  is  proposed  erecting  a  skating 
rink  at  a  cost  of  about  $50,000. 

Omahit,  Neb. — O.  W.  Butts,  8or  Jones  St.,  is  said  to 
be  contemplating  the  erection  in  the  spring,  at  8th  and 
Jones  Sts..  of  a  fruit  and  cold  storage  warehouse  6  stones 
high. 

The  Woodmen  of  the  World,  it  is  reported,  contemplate 
erecting  a  building  costing  about  $300,000. 

Trenton,  N.  J. — The  Junior  Order  of  United  American 
Mechanics  Bldg.  Assoc.  (Wm.  H.  Miers,  Trenton.  Secy.) 
is  said  to  be  planning  the  forming  of  a  stock  company, 
with  a  capital  of  $200,000,  for  the  purpose  of  erecting  an 
8-story  building  in  Trenton. 

New  York,  N.  Y. — Plans  have  been  filed  for  the 
erection  of  a  16-story  brick  and  .stone  hotel  at  33d  St. 
and  Broadway  as  an  addition  to  Hotel  Martinique. 
W.  R.  H.  Martin,  owner;  cost,  $800,000.  H.  T.  Har- 
denbergh.   i    W.   34th    St.,   Archt. 

Clinton  &  Russell,  32  Nassau  St.,  are  reported  to  have 
prepared  plans  for  an.  addition  to  be  erected  to  Hotel 
Astor,  Bway.,  44th  and  45th  Sts.  ,to  cost  about  $3,500,- 
000. 

*Haines  Falls.  N.  Y.—J.  E.  &  A.  L.  Pennock,  Land 
Title  Bldg.,  Philadelphia,  Pa.,  are  reported  to  have  se- 
cured the  contract  to  erect  a  hotel  in  Twilight  Park, 
Haines  Falls,   to   be   3   stories  high   and  have  2  wings. 

Long  Island  City.  L.  I.,  N.  Y. — Thompson  &  Frohling. 
of  New  York  City,  N.  Y.,  it  is  stated  have  prepared 
plans  for  the  6-story  I75xi49-ft.  Belmont  tunnel  terminal 
building  which  is  to  be  erected  at  Van  Alst  Ave..  Hun- 
ters Point  Ave.  and  4th  St.,  Long  Island  City.  The  en- 
tire building,  including  floors,  is  to  be  of  reinforced  con- 
crete, the  facings  to  be  of  gray  limestone  and  red  brick. 
Plans  are  also  reported  as  being  prepared  by  Thompson 
&  Froehling  for  the  Jackson  Ave.  station  to  be  con- 
structed in  connection  with  the  Belmont  tunnel. 

Fargo,  N.  D. — Hancock  Bros.,  of  Fargo,  according  to 
reports,  have  prepared  plans  for  a  4-story  brick  building 
to  be  erected  at  "Bway.  and  4th  Ave.  for  the  Fargo  Mer- 
cantile Co. 

Cincinnati.  O. — The  Cincinnati  Bar  Assoc.,  it  is  re- 
ported, is  considering  the  erection  of  a  club  house  at  a 
cost  of  $30,000. 

Tietig  &  Lee,  Commercial  Tribune  Bldg.,  are  reported 
to  have  completed  jilans  and  bids  for  the  construction 
are  now  being  received  for  a  g-story  50x75  ft.  ware- 
house, which  is  to  be  erected  on  College  St.  for  the 
Robt.   Mitchell   Furniture   Co.   at   a  cost  of  about   $50,000. 

Wapakonela,  O. — The  Co.  Comrs.  are  reported  to  have 
decided  to  issue  $50,000  bonds  to  build  an  infirmary  to 
replace  the  building  destroyed  by  fire  recently.  This 
with   insurance    will   make   $65,000   available. 

Marietta,  O. — A.  L.  Graecy,  W.  J.  Speer  and  W.  A. 
Campbell  are  said  to  be  organizing  a  company  with  a 
canital  of  $60,000  for  the  purpose  of  erecting  a  business 
building. 

•Toledo,  0. — It  is  stated  that  bids  are  wanted  until  Oct. 
15  for  erecting  a  4-story  building,  for  the  Y.  W.  C.  A.; 
nrobable  cost  $125,000.  H.  W.  Wachter,  Archt..  The 
Nasby. 

*Glenwood,  Pt?.— The  Jones  &  Laughlin  Steel  Co..  of 
Pittsburg,  it  is  reported,  has  let  a  contract  to  A.  Rich- 
mond &  Son.  of  Pittsburg,  for  erecting  a  3-story  brick 
and    stone    office    building   at    Glenwood,    to    cost    $30,000. 

Philadelphia.    Pa.— John    N.    Gill  &    Co.,    Heed    Bldg., 

•ire    reported    to    have    secured    the  contract    to    erect    on 

Broad    St.,    for    Hildebrand    Bros.,  a    storage    warehouse 
6   stories  high   to  cost   $45,000. 

Batesburg,  S.  C. — Wilson,  Sompayrac  &  Urquhart,  of 
Columbia,  are  preparing  plans  for  a  bank  buijding  to  cost 
about  $10,000,  to  be  erected  at  Batesburg:  bids  for  erec- 
tion will  be  received  about  Oct.  30.  W.  W.  Watson, 
cashier. 

*Dell  Rapids,  S.  D. — It  is  reported  that  the  contract 
to  erect  a  hotel  for  the  Dells  Hotel  Co.  has  been  awarded 
to  Smith  &  Small,  of  Sioux  City,  at  about  $11,732. 

Waiertown,  S.  D. — The  Watertown  House  Furnishing 
Co.  is  reported  incorporated,  with  L.  J.  Shaw.  Pres.,  and 
will   erect   a  3-story  warehouse  and  "business   building. 

Elizabethton,  Tenn. — Judge  W.  P.  Dundan,  of  Eliza- 
bethton*  is  renorted  to  be  planning  the  erection  of  a 
hotel  to  cost  about  $25,000. 

Tyler.  Tex. — The  Tyler  Opera  House  Co.  is  reported 
incorporated  for  the  purpose  of  erecting  a  $50,000  opera 
house. 
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DenisOH  Tex. — The  Odd  FellowM  are  reported  to  be 
planning  the  erection  of  a  2-story  building,  to  cost  about 
$  1 2,000. 

Laguna  Tex. — The  Laguna  Vista  Club  is  reported  or- 
ganized for  the  purpose  of  erecting  a  sanitarium  here  at 
a  cost  of  about  $100,000. 

Temple,  Tex. — It  is  stated  that  plans  are  now  being 
prepared  for  a  reinforced  concrete  passenger  station  to 
be  erected  here  by  the  Gulf,  Colorado  &  Santa  Fe  R.  R. 
(F.  G.  Pettibone,  Gen.  Mgr.,  Galveston),  and  for  which 
an  appropriation  of  $40,000  has  been  made. 

Corpus  Christi,  Tex. — J.  H.  Ennis,  of  Batson,  according 
to  reports,  has  purchased  the  Seaside  Hotel  and  intends 
erecting  a  loo-room  hotel  on  the  site. 

Abilene,  Tex. — It  is  reported  that  J-  M.  Radford  has 
awarded  a  contract  to  G.  W.  EYillheart,  of  Abilene,  for 
the  erection  of  a  3-story  and  basement  office  building,  to 

cost  $50,000. 

San  Angela,  Tex. — J.  S.  Shupcrt  ia  reported^  to  be 
having  plans  prepared    for   a   $20,000   office  building   for 

R.   S.  Scott. 

Seattle,  Wash. — Plans,  it  is  stated,  are  to  be  prepared 
at  once  for  the  first  2  buildings  which  are  to  be  erected 
by  the  Metropolitan  Eldg.  Co.,  in  whicn  Jas.  A.  Moore 
is  interested.  The  buildings  are  to  be  of  steel  fireproof 
construction  and  to  be  erected  on  Union  St.,  at  a  total 
cost  of  $500,000.  /\  heating  and  lighting  plant  is  to  be 
constructed  on  the  grounds   for  the  use  of  the  buildings. 

Jas.  E.  Blackwell,  Mutual  Life  Bldg..  according  to  re- 
ports, has  completed  plans  for  a  3-story,  brick,  6oxio8-ft. 
building  to  be  erected  at  2d  Ave.  and  Pike  St.  for  John 
H.    McGraw,   at  a  cost  of  $28,000. 

The  Salvation  Army  is  reported  to  be  contemplating 
the  erection  of  a  5-story  building  on  the  site  of  the 
present  headquarters  building  at  5tn  Ave.,  S.,  and  Wash- 
ington  St.    to   cost   $1^0,000. 

The  Masonic  Order  is  reported  to  have  purchased  a 
site  at  Seneca  St.  and  Harvard  Ave.  on  which  it  is 
proposes  erecting  a  $250,000  Masonic  Temple. 

Taconia,  Wash. — It  is  stated  that  the  Milton  Land  Co. 
has  applied  for  a  permit  to  erect  a  4-story  brick  store 
and  hotel  building  at  Commerce  and  C  Sts.,  of  brick  and 
concrete,  and  cost  $40,000.  Fredk.  Heath,  Fidelity  Bldg., 
is  the  archt.  Bids  for  the  construction  of  the  building 
are  to  be  asked  at   once. 

Spokane,  Wash. — J.  E.  Kennedy  has  been  granted  a 
permit   to   erect  a   5-story  brick  building  on  Wilson  Ave. 

and  Huron  St.,  to  cost  $45,000. 

Welch,  W.  Va. — I.  J.  Rodes,  of  Welch,  writes  that  it 
is  proposed  to  construct  an  ice  and  cold  storage  plant  at 
Welch,  for  J.  M.  Coach  &  Co.,  at  a  cost  of  $35,000.  Archi- 
tect not  yet  selected,  nor  contracts  yet  let  for  buildings. 
Machinery  has  been  purchased. 

Milwaukee,  Wis. — It  is  stated  that  plans  have  been  pre- 
pared by  H.  J.  Esser.  82  Wisconsin  St..  for  a  $25,000 
building  to  be  erected  at  Hilbert  and  Steward  Sts.  for  the 
Bay  View  T-annery  Co. 

Toronto,  Onf.— Plans  have  been  filed  for  a  union  sta- 
tion to  be  erected  in  Toronto  for  the  Grand  Trunk  Ry. 
(E.  H.  Fitzhugh,  3  Vice-Pres.,  Montreal,  Que.) 

*Calgary.  Alta. — The  J.  McDiarmid  Co.,  of  Winnipeg, 
is  renorted  to  have  secured  the  contract  for  the  central 
part  of  the  Canadian  Pacific  R.  R.  depot  in  Calgary.  The 
building  is  to  cost  approximately  $250,000. 

CHURCHES   AND   DWELLINGS. 

Notes  Arranged   Alphabetically   by   States. 

Birmdngham,  Ala. — R.  W.  Massey  is  reported  to  have 
secured  a  permit  to  erect  a  $160,000  6-story  anartment 
house  at  Highland   Ave.    and   20th    St.    S. 

Hot  Springs,  Ark. — The  congregation  of  the  Christian 
Church,  it  is  stated,  is  planning  the  erection  of  a  $30,000 
edifice.     Rev.  T.  N.  Kincaid,  pastor. 

Los  Angeles,  Cal. — Arthur  B.  Benton,  114  N.  Spring 
St.,  according  to  reports,  has  prepared  plans  for  an  edi- 
fice, parish  house  and  rectory  to  be  erected  for  the  Con- 
gregational Church  of  the  Messiah,  of  which  Rev.  Stan- 
ley Fisher  is  pastor.  The  cost  of  the  buildings  is  to  be 
about  $100,000. 

Denver,  Colo. — Marean  &  Norton,  Dodge  Bldg.,  it  is 
reported,  are  preparing  plans  for  a  residence  to  be  erected 
at  8th  and  Logan  Aves.  for  Mrs.  Walter  S.  Cheesman 
at  a  cost  of  about  $100,000. 

Richd.  T.  Dorgan  is  reported  to  be  planning  the  erec- 
tion of  a  residence  on   Race  St.,  to  cost  $15,000. 

*D anbury,    Conn. — Geo.   Mertz   Bros.,   of   Port   Chester, 

N.  Y.,  according  to  reports,  have  secured  the  contract  to 
erect  an  edifice  for  the  First  Congregational  Church, 
which  is  to  cost  about  $77,900.  Howells  &  Stokes,  of 
New  York,  N.  Y.,  arc  the  archts. 

Cairo,  III. — It  is  stated  that  bids  will  be  received  by 
C.  B.  S.  Pennebaker,  Chmn.  Bldg.  Com.,  until  Oct.  16 
for  erecting  a  brick  annex,  36x72  ft.,  to  the  Cairo  Baptist 
Church.     John  S.  Jenkins,  Archt.,  Cairo. 

Springfield,  III. — First  M.  E.  Church  is  reported  to 
have  been   destroyed  by  fire, 

Chicago,  III. — Lloyd  G.  Kirkland,  according  to  reports, 
will  construct  a  3-story  25x90  ft.  brick  and  stone  apart- 
ment house  on  Walton  Pi.,  near  the  Lake  Shore  Drive; 
cost,  $30,000;  and  Albert  R.  Boydell,  a  3-story  apart- 
ment house  at  Mqnroe  ave.  and  53d  St.,  58x140  ft;  cost, 
$50,000. 

The  Home  for  the  Aged,  according  to  reports,  is  to  be 
enlarged  by  a  5-story  addition,  at  a  cost  of  $40,000. 

Evanston.  III. — The  Trus.  of  the  Weadon  M.  E.  Church 
(Rev.  Frank  W.  Merrell,  pastor)  are  reported  to  have 
approved  plans  for  a  brick  and  stone  edifice  to  cost  $25,- 
000. 

Des  Plaines,  III. — The  Sisters  of  the  Holy  Family,  ac- 
cording to  reports,  are  preparing  to  erect  an  addition  to 
the   convent,   estimated  to   cost   $80,000. 

Hammond,  Ind. — It  is  reported  that  the  members  of  the 
Christian  Church  are  planning  the  erection  of  a  $30,000 
edifice.     Rev.  J.  S.  Sharp,  pastor. 


*Items  marked  thus  give  the  names  of  parties  (iv/ard^^  contracts. 
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'Snifkmr,  lud.  j'«r. — It  is  reported  that  the  contract  to 
crert  an  c<U6cc  coatmf  about  $13,000  for  the  First  Mctho- 
diet  Chnr^  has  been  awarded  to  Geo.  Frier  and  W.  L. 
Scott,  of  SnhAar. 

'Stnart.  /a.— H.  Tappendorf,  of  Rock  Island,  III.,  is  re- 
ported to  hare  Mcurcd  the  contract  to  erect  a  brick 
cbufcli  here,  at  about  $44,000.  exclusive  of  heating, 
phmiliiin  and  electric  wiring. 

Des  Mtints.  la. — W.  G.  Birdsdl.  of  Perry,  is  reported 
to  kav«  secured  the  contract  to  erect  an  edifice  for  the 
mt  miIm  1 1  of  the  Norwegian  Lutheran  Church  at  a  cost 
of  about  $11,150. 

LonitvilU.  Ky. — ^J.  Ross  Todd  is  reported  to  have  pur- 
chased a  site  near  Cherokee  Park  and  intends  erecting  a 
residence,  to  cost  about  $50,000. 

Baton  Route,  La. — Tie  members  of  the  First  Baptist 
Church,  it  is  stated,  are  planning  the  erection  of  &  new 
edifice.     Probable  cost.  $}5,ooo.     Rev.  W.  P.  Hall,  Pastor. 

Emwmlstmii,  Ud. — Baldwin  &  Pennington,  of  Baltimore, 
it  is  stated,  have  completed  plans  for  a  church  to  be 
erected  at  Mt.  St.  Mary's  College  at  a  cost  of  about 
$100,000.  The  foundation  for  the  building  is  completed. 
and  contract  for  the  cut  stone  work  is  reported  awarded 
to  D.  M.  Andrews  Co.,  of  Bialtimore, 

Baltimore,  J/if.— Otis  J.  Tall  is  said  to  be  planning  the 
erection  of  a  residence  to  cost  $15,000. 

Duluth,  Minn. — Luther  Hendanhall,  it  is  reported,  will 
erect  a  $25,000  residence,  in  tibe  near  future,  on  Wood- 
lawn   Ave.   and   Lewis  St 

Brooklyn,  N.  Y. — Plans  have  -een  prepared  and  the 
cooyeyation  of  Beth  Elohim  is  said  to  be  in  favor  of 
bccinninK  work  at  once  on  the  construction  of  the  syna- 
gofne,  which  is  to  cost  $100,000- 

Bmfalo.  N.  Y. — Marcus  ESarmon  is  reported  to  be  treas. 
of  an  assoc  which  contemplates  erecting  a  semi-orthodox 
JewUi  temple  in  the  Richmond  Ave.  dist.,  to  cost  about 
$40,000. 

New  York.  N.  K.— Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  6-story  brick  and  stone 
tenement  at  aad  St.  and  3d  .\ve.  for  Saml.  D.  Davis; 
cost  $50,000;  Bernstein  &  Bernstein,  Archts.;  i2-8tory 
brick  and  stone  apartment  house  at  7th  \vc.  and  58th 
St.  for  Alwyn  Court,  Inc.;  cost.  S900.000;  Harde  & 
Short.  Archts.;  2  6-story  brick  and  stone  tenements  at 
Momin«side  .Ave.  and  ii8fh  St.  for  West  Side  Constr. 
Co.;  amt  $^50,000;  Neville  &  Bagge.  Archt.;  6-story  brick 
and  stone  apartment  house  at  138th  St.  and  Riverside 
Drive  for  Hensle  Constr.  Co. ;  cost  $225,000.  L.  A. 
Goldstone,  Archt..  and  a  i-story  brick  church  at  Tiffany 
and  Fox  Sts.  (Rev.  W.  F.  Dougherty.  Pastor);  cost, 
$30,000;  M.  J.  Garvin,  Archt.,  3307  3d  Ave. 

Carey.  O. — It  is  reported  that  the  congregation  of  Our 
Lady  of  Consolation  will  soon  let  contracts  for  erecting  a 
$75,000  church. 

Cleveland,  O. — It  is  reported  that  plans  have  been 
filed  for  a  $45,000  edifice  to  ">e  erected  for  the  Calvary 
Evangelical  Oinrch  at  Woodhill  Road  and  Wamelink 
.Ave. 

The  .\nshe  Chesed  congregation  is  stated  to  have  de- 
cided to  erect  a  new  synagogue  on  Euclid  Ave.  and  E. 
8id  St.,  to  cost  $200,000. 

Creenjburt,  Pa. — J  ft.  Niseman,  it  is  reported,  will 
erect  a  $-ao.ooo  residence  00  N.  Maple  St. 

'Pi^tstmrt.  Pa. — Golden  &  Crick,  512  5th  Ave.,  are  re- 
potted to  have  secured  the  contract  to  erect  a  brick  and 
fDne  edifice  for  the  St.  Elizabeth  Slavonic  R.  C.  congre- 
gation, to  cost  $38,150. 

Cbas.  J.  Reiger.  307  4th  Ave.,  is  reported  to  be  pre- 
tiaring  plans  for  a  brick  residence  to  be  erected  for  Mrs. 
Dr.  N.  Shilito,  at  a  cost  of  $30,000. 

Kittanning,  Pa. — Chas.  W.  Bier,  of  Pittsburg,  is  re- 
porteu  to  have  been  engaged  to  prepare  plans  for  a  brick 
and  stone  edifice  for  the  M.  E.  Church,  to  cost  $50,000. 

Wilkeibarre,  Pa. — Thos.  Podmore,  Bennett  Bldg..  is  re- 
ported to  have  been  engaged  to  prepare  plans  for  an 
$18,000  residence  for  Mrs.  Geo.  Weaver. 

'Lebanon,  Pa. — Harry  F.  Gilley  of  Lebanon,  is  re- 
ported to  have  secured  the  contract  to  erect  a  $15,000 
edifice  for  the  St.  Paul  Reformed  Church. 

tfeadville.  Pa. — It  is  reported  that  the  members  of  St. 
Paal's  Reformed  Church  have  decided  to  erect  a  $15,000 
edifice.     Rev.   Dr.  B.   B.  Werer.  pastor. 

*Bennettsville,  S.  C. — The  contract  to  erect  a  $zo,ooo 
edifice  for  the  I^esbyterian  Church  is  reported  to  have 
been  awarded  to  G.  A.  Brown,  of  Bennettsvilte,  at  about 

$30,000. 

Ckatlanoota,  Tenn. — Tbos.  L.  Montague,  according  to 
reports,  intends  erecting  a  $60,000  residence. 

Naekvitte,  1  enn. — A  Bldg.  Com.  is  reported  appointed 
by  the  members  of  the  First  Presbyterian  Church  to 
secure  plans  for  a  $50,000  edifice. 

Waco,  Tex. — The  members  of  the  R.  C.  Church  of  the 
Assmiption  are  reported  to  be  preparing  to  expend  $  1 5,000 
in  improvements.     Rev.  P.  J.  Clancy,  pastor. 

'CoriUana.  Ter. — Hardin  Bros.,  of  Farmersville,  are 
reported  to  have  secured  the  contract  to  erect  an  edifice 
for  the  oMmbers  of  the  First  Christian  Church  at  $16,500. 

Aberdeen,  Wash. — The  erection  of  a  brick  and  stone 
edifice,  costing  aobnt  $30,000.  is  reported  contemplated 
by  the  members  of  the  Methodist  Church. 

Taeoma,  Watk.—Z.  R.  Wheeler,  Vice-Pres.  of  the  Far 
West  Lumber  Co.,  is  reported  to  have  had  plans  prepared 
for  a  $]o,ooo  residence,  to  be  erected  at  N.  9th  St.  and 
Yakima  Ave. 

MUwamkee,  Wit. — It  is  stated  that  a  permit  has  been 
(ranted  for  a  church  and  school,  to  be  erected  at  a  cost 
of  $JS.ooo,  on  Fratney  St.,  for  St.  Mary  of  Ciestochowa 
congregation.  O.  C  Uehling,  lao  Wisconsin  St.  is  the 
archt.;  Frank  Niezorawski.  870  Franklin  St.,  is  the  mason 
contractor. 

H.  J.  Ester,  83  Wisconsin  St..  is  reported  to  be  pre- 
paring plans  for  a  residence  to  bt  erected  on  Hilbert  St., 
at  s  COM  of  $35,000. 
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J  oronto,  Ont. — It  is  reported  that  the  members  of  St. 
John  Church  contemplate  erecting  a  new  edifice  at  a  cost 
of  about  $30,000. 

SCHOOLS. 

Notes  Arranged  Alphabetically  by  States. 

Girard,  Ala. — School  bonds  amounting  to  $10,000  are 
reported  sold. 

San  Francisco,  Cal. — The  California  Academy  of  .'Sci- 
ence, it  is  stated,  has  decided  to  erect  a  $300,000  building 
on  the  site  of  the  building  destroyed  by  fire  at  the  time 
of  the  earthquake. 

Denver.  Colo. — Plans  have  been  filed  for  an  administra- 
tion buildinR  to  be  erected  for  the  Roman  Catholic  Theo- 
logical Srniinarv.  which  it  is  proposed  erecting  at  Louisi- 
ana. Cook  and  Madison  Sts.  John  T.  Huddart,  42  F.'ank 
Bldg.,  is  the  archt..  and  the  building  is  to  cost  about 
$75,000.     Rev.  Thos.  F.  Lovan,  Pres.  of  the  Seminary. 

'Athens  Ga. — E.  B.  Fitts  &  Co.,  it  is  reported,  have 
transferred  to  McKenrie  &  Dcleon,  of  Atlanta,  the  con- 
tract to  erect  the  agricultural  hall  at  the  Univ.  of  Georgia. 
The  building  is  to  be  300  ft,  long,  of  gray  brick,  with 
terra  cotta  trimmings. 

It  is  stated  that  plans  are  being  prepared  for  a  barn  to 
be  erected  at  the  Univ.  to  accommodate  30  cows. 

Pana,  III.- — It  is  stated  that  bids  will  be  received  until 
Oct.  15  by  the  Bd.  Educ.  (F.  A.  Cutler,  Secy.),  for 
$50,000  bonds. 

S'ormal,  III. — It  is  staled  that  bids  will  be  received  un- 
til Oct  19  by  Chas.  L.  Chapen,  Chmn.  Bldg.  Com.,  for 
an  auditorium  and  manual  arts  building,  for  the  State 
Normal    University.     Probable    cost,    $110,000. 

Chicago,  III. — The  Bd.  of  Educ,  according  to  reports, 
contemplates  erecting  during  the  coming  year  the  fol- 
lowing buildings  at  a  total  cost  of  $2,872,000:  Irving 
Park  High  School.  41st  Court  and  Grace  St.,  $500,000; 
Washburne  School.  14th  and  Jefferson  Sts..  17-room  ad- 
dition, $175,000:  Brentano  School,  Fairfield  and  Diver- 
sey  Aves.,  12-room  addition,  $140,000;  Jackson  S-lio.M, 
Damon  and  Aberdeen  Sts.,  20-room  addition,  with  as- 
sembly hall  and  gymnasium.  $iqo.ooo;  Bovi'en  HirIi 
School,  Sgth  St.  and  Marquette  Ave.,  $500,000:  Dante 
.School,  Desniaines  and  Ewing  Sts.,  ts-room  artflilion, 
with  assembly  hall.  $=15,000;  Jefferson  School,  Elburn 
.Ave.  and  Laflin  St..  groom  addition.  $170,000;  Howe 
School,  Laurel  Ave.  and  Superior  St..  12-room  addition, 
with  assembly  hall,  $140,000;  Tilton  School.  42d  and  Park 
.Aves..  new  20-room  building,  $210,000;  Farragut  School. 
23d  St.  and  Spalding  Ave..  16-room  addition,  with  as- 
sembly hall.  $150,000;  Andersenville  School.  Ashla:ld 
.Ave.  and  Foster  St..  new  26-room  buiUlinpr  to  replace 
hranch  of  Goudy  School,  $210,000;  Nobel  School,  41st 
Ave.   and  Hirsch  St..  new  22-room   building,   $222,000. 

Ardmore,  Ind.  Ter. — Hargrove  College,  a  school  for 
whites  and  negroes,  it  is  reported,  has  been  destroyed  by 
fire. 

Tulsa,  Ind.  Ter. — The  Henry  Kelscy  College,  which  is 
to  be  removed  here  from  Mnskegon.  it  is  st.-ited,  intends 
erecting  here  in  all  12  buildings,  three  of  which  will  be 
erected  this  year,  namely,  an  administration  building  and 
2  dormitories,  which  will  cost  about  $100,000. 

SaJina.  Kan. — Rev.  John  Mahcr,  pastor  of  the  Sacred 
Heart  R.  C.  Church,  is  reported  to  have  announced  that  a 
parochial  school  is  to  be  erected,  at  a  cost  of  $25,000. 

'Argentine  (Kan.ias  Citv),  Kan. — J.  B.  Smith,  Clk. 
School  Bd..  writes  that  W.  A.  Drollinger,  of  Argentine. 
has  secured  the  contract  for  erecting  high  school  (hids 
opened   Sept.   30),   for  about  $23,000. 

Baltimore.  Md.- — The  Second  Branch  of  the  Citjr  Council 
is  stated  to  have  passed  an  ordinance  anpropriatinj?  $.?o,- 
000  for  the  purchase  of  a  site  and  the  crertion  of  a 
school   on   old   Pimlico   road   to  replace  school   No.   59. 

'Holyoke  Mass.— The  Bd.  Pub.  Wks.  is  stated  to  have 
awarded  the  contract  to  install  a  ventilating  and  heating 
svstem  in  the  Sargeant  School  to  P.  J.  Donnelly,  at 
$4. '50. 

•It  iff  stated  that  the  contract  to  install  the  nlumbine 
in  the  Sargeant  School  has  been  awarded  to  Sparrow  & 
.McTigue,  at  $1,229. 

New  Bedford.  Afta.ts. — T>ouia  E.  Destremps.  of  Fall 
RivT.  is  preparing  plans  for  a  parochial  school  for  the 
parish  of  wurl  Ladv  of  Perpetual  Help.  Tt  will  be  2 
stories  high,  of  brick  and  contain  6  rooms;  probable  cost, 
$30,000. 

New  Bedford,  Mass. — Bids  will  he  received  until  Oct. 
72  at  the  office  of  W.  H.  B.  Remington.  Clk.  Com.  on 
Citv  Prooertv.  Rm.  1.  Library  Bldg..  for  furnishing  ma- 
terial and  erecting  a  hieh  school,  boiler  house  and  other 
work  in  connection  with  the  same  on  Countv  St.  near 
Court  St.  Saml.  C,  Hunt,  Arch.,  Rm.  30,  Odd  Fellows* 
Bldg. 

Lansing,  Mich. — The  State  Bd.  of  Agriculture  and  the 
Governor  are  reported  to  have  decided  to  abandon  for  the 
nresent  the  erection  of  an  agricultural  building  nt  the 
Michigan  Agricultural  College,  as  the  bids  recently  re- 
ceived for  the  erection  of  this  building  exceeded  the 
amount  available. 

'Saginaw.  W.  S.,  Mich. — The  contract  for  South  Side 
School  has  been  awarded  as  follows:  Wilson  Kerns, 
mason  work,  and  to  Spence  Bros,  for  carpenter  work. 

'Ann  Arbor,  tuich. — The  contract  to  erect  the  Alumni 
Memorial  Building  at  the  Univ.  of  Michigan.,  it  is  re- 
port*-d.  has  been  awarded  to  Koch  Bros.,  of  Ann  Arbor, 
at  $ioT.ooo.  Donaldson  &  Meier,  Penobscot  Bldg ,  are 
the  archts. 

Minneapolis,  Mi*^n  — Bid«  will  be  received,  it  -^s  stated, 
until  Oct.  24.  by  Danl.  C.  Brown.  City  Compt.,  for  $591,- 
000   school  and    park   bonds. 

Elv,  Minn. — The  ritirens  of  Dist.  12,  it  is  staled,  have 
voted  in  favor  of  the  erection  of  a  school,  at  a  cost  of 
$30,000. 

'Eveleth,  Minn. — T.  A.  Roberts,  of  Duluth,  is  stated  to 
have  secured  the  contract  to  erect  a  6-room  grade  school 
in  the  north  part  of  the  city,  at  $23,525, 

Leadwood,  Mo,— The  Secv.  Board  of  Educ.  writes  that 
bids  will  be  received  on  Oct.  21  for  the  erection  of  a 
school  to  cost  about  $28,000.  Architects,  Reistcr  tc  Ru- 
bach,   of   Belleville,    III. 
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'Helena  Mont. — The  contract  to  erect  the  manual  train- 
ing school  and  central  heating  plant,  it  is  reported,  has 
born  awarded  to  Frank  Tacoby  &  Son,  at  $23,807.  i..  W. 
Fiskc  bid  $25,800,  and  Howard  Pew  $26,608. 

Newark.  N.  /.—Bids  will  be  received  until  pet.  17  by 
the  Bd.  Educ.  (R.  D.  Argue,  Secy.)  for  furnishinR  ma- 
terial and  erecting  the  following  schools:  Lincoln  hchool 
and  addition  to  Hawthorne  Ave.  School— J.  O  Rourke  & 
Sons,  Archts..  756  Bro.id  St.:  Runyon  &  Carey.  Engrs., 
■122  Market  St.  Bergen  St.  School  addition— Alfred  Peter, 
Archt.,  238  Washington  St;  Percy  B.  Taylor,  Kngr.,  800 
Broad  St  Bids  to  be  submitted  on  the  following:  Ma- 
sonry and  fircproofing,  iron  work,  carpentry,  plumbing, 
roofing,  electrical  work,  heating,  etc.  Probable  cost,  $80,- 
000,   $90,000   and  $100,000,  respectively. 

'FMsabelh,  N.  /.—Fred.  Kilgus,  of  Newark,  is  reported 
to  have  secured  the  contract  to  construct  a  boiler  house 
and  install  the  ventilating  and  heating  system  in  the 
Normal  School,  at  $42,203. 

'Batonne.  N.  /.—The  contract  to  erect  School  No.  9  is 
reported  to  have  been  awarded  to  W.  H.  &  f:,W.  Crane, 
of  New  York,  N.  Y.,  at  $111,649.  Other  bids  received 
are  stated  to  have  been  as  follows:  M.  T.  Connolly, 
$i3i;,ooo;  Tas.  MacArthur,  $116,000;  Walter  Tsetts.  $112,- 
000;  E.  M.  Waldron.  $115,265;  Richd.  E.  Cunningham, 
$120,000:  Cramp  &  Co..  $116,525.  C.lUimet  Constr.  Co., 
$114,468;  John  J.  O'Leary  Co..  $118,500. 

New  Brunswick.  N.  /.—The  Bd.  of  Trus.  of  Rutgers 
College,  according  to  reports,  had  accepted  plans  of  D.  I). 
Williamson,  of  l\ew  Brunswick,  and  Hill  &  htout.  ot  N.  Y. 
Citv,  for  the  engineering  building  which  is  to  be  erected, 
at  a  cost  of  $60,000. 

Springville  N.  K.- E.  E.  Joralemon,  of  Niagara  Falls, 
is  reported  to  have  been  engaged  to  prepare  plans  for  the 
high  school  which  is  to  be  erected,  at  a  cost  of  about 
$75,000. 

New  York,  N.  K.— Plans  have  been  filed  for  the  erec- 
tion of  a  4-story  brick  school  at  189th  St.  and  Lorillard 
PI.  for  Citv  of  New  York;  cost  $320,000.  C.  H.  J. 
Snvder.  Archt,  500  P.irk  Ave.        .,     _       ,        c-      .    c  i,     1 

Bids  will  be  received  by  C.  B.  J.  Snyder,  Supt.  School 
Bldgs.,  New  York  City,  until  Oct.  21  for  installing, 
ventilating  and  heating  apparatus  for  additions  to  Schools 
41  and  59:  also  erecting  outside  iron  stairs  at  Schools 
8,  28.  67,  80  and  127,  all  in  Boro.  Manhattan;  installing 
ventilating  and  heating  apparatus  of  addition  and  altera- 
tions to  Schools   80  and   129,   Boro.    F/rooklyn. 

Bids  will  he  received  same  time  and  place  as  above  for 
installing,  ventilating  and  heating  and  electric  generating 
apparatus  and  electric  elevator  in  the  Parental  School, 
Flushing,  Boro.  Queens. 

'itamford  N,  Y, — It  is  stated  that  bids  will  be  re- 
ceived until  Nov.  1  by  E.  W.  Van  Slyke,  .\rcht.,  Blng- 
hamton,  for  erecting  a  2story,  62x86  ft,  cement  press 
brick    and    limestone    school. 

'Buffalo,  N,  y.— Contracts  are  reported  awarded  as 
follows  Ifor  erecting  a  20-room  brick  school  in  Dist.  No. 
44  (hids  for  which  were  received  Sept.  11);  Masonrv, 
etc.,  Buffalo  General  Building  Co..  $19. 401;  iron  work, 
etc..  C.  F.  Ernest's  Sons,  $9,368:  firenroofing.  etc..  Buf- 
f.llo  Genera!  Building  Co..  $7,119:  carpentrv.  etc.,  .Vinlph 
F.  Bournique,  $12,993,  and  roofing,  etc.,  Philip  Christian, 
Jr..  $4,231. 

Bids  on  ventilating  and  heating,  etc..  and  for  plumbing, 
gas  fitting,  etc..  in  this  school,  bids  for  which  were  re- 
ceived at  fhrt  same  time,  were  rejected,  and  new  bids 
are  to  be  asked.  The  lowest  bid  received  at  this  time 
is  reported  to  have  been  from  Timothy  McEvoy  &  Son 
on  both  heating  and  plumbing,  etc.,  at  $•  -  and  $6,748. 
respectively. 

State  College,  Pa.^-Y.  J.  Osferling.  of  Pittsburg.  it_  is 
stated,  has  prepared  plans  for  the  engineering  building 
which'  Chas.  M.  Schwab  cortemnlates  erecting  here,  at  a 
cost  of  about  !t:i.«;oo.ooo.  The  plans  provide  for  2  wings, 
one  extending  from  the  nresent  engineering  building  west 
along  Cnll-'pe  Ave.,  a  distance  of  about  600  ft.,  and  the 
other  north  from  the  present  buildinp-.  a  distance  of  about 
500  ft.  The  material  used  is  to  be  Hummclstown  brown- 
stone. 

Ford  City.  Pa. — W.  G.  F.cklrs.  of  New  Castle,  is 
stated  to  have  ben  enp-sged  to  prepare  plans  for  a  school 
to  be  erected  in  Ford  City,  at  a  cost  of  about  $70,000. 

'Philadelphia.  Pa. — Herbert  E.  Havens  is  renortcd  to 
hnve  secured  the  contract  to  erect  a  4-storv  brick  and 
stone  addition  fo  the  Philadelnhia  College  of  Pharmacy  at 
Cherry  and    10th  Sts.,  to  cost  $30,000. 

'McKces  Rocks,  Pa, — A.  W.  Hoover  Co.  is  reported  to 
have  secured  the  contract  to  erect  a  2-story  .^room  addi- 
tion to  the  schoolhouse  in  Stowe  Township,  just  outside 
of  MrKees  Rocks,  which  is  to  cost  $20,000.  Robinson  & 
Winkler,  of  Pittsburg,  are  the  Archts. 

.AUri'hen-v,  Pa, — We  are  informed  that  the  plans  for  the 
loth  Ward  School,  for  which  C.  M.  Bartherger  &  Ron. 
Wcstinghouse  r.1dg.,  Pittsburg,  are  preparing  plans,  will 
cost  about  $i-i;.ooo. 

'Brnoklings,  S,  D. — The  contract  to  erect  the  girls* 
dormitory  at  the  State  Colleire.  it  is  stated,  has  been 
awarded  to  Nelson  &  Co.,  of  Mankato.  The  cost  of  the 
buildin?  is  to  he  aobut  $40,000.  Bids  for  this  work  were 
received  Sept.  26. 

Mitchell,  S,  D. — The  citizens  are  rcoprted  to  be  plan- 
ning the  erection  of  a  high  school,  at  a  cost  of  $100,000. 

'Vermillion,  S.  D, — Erick  Nylen,  of  Vermillion,  is  re- 
oorted  to  have  secured  the  contract  to  erect  the  law 
building  at  the  Univ.  of  South  D<akota,  at  $42,700. 

Dalhart,  Te,v, — The  Attorney  General  is  reported  to 
have  apnroved  the  issue  of  $25,000  Dalhart  Independent 
School  Dist.  bonds. 

Bartlett.  Tr.r.-^Tt  is  stated  that  bids  will  he  received 
nntil  Oct  15  by  the  School  Bd.  (J.  W.  Morris.  Secy.), 
for   erecting   a   school;    probable    cost,   $18,500. 

Davton,  Va, — It  is  reported  that  the  School  Bd.  has 
dircct<-d  plans  and  specifications  prepared  for  a  $30,000 
school. 

Richmond,  Va, — C.  P.  Walford,  Clk.  and  Supervisor, 
writes  that  C.  K.  Bryant,  of  Richmond,  is  preparing 
plans  for  a  school  to  cost  about  $300,000. 

Taeoma,  Wash. — Tt  is  sated  that  plans  are  being  ore- 
n--ircd  for  a  men's  dormitory  which  is  to  be  erected  at 
Whitworth  College,  at  a  cost  of  about  $30,000. 
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Seattle,  Wash. — Bids  will  be  received  until  Nov.  12  by 
the  Univ,  Regents.  Rm.  21,  Post  Intelligence  Bldg., 
.Seattle  ((Wm.  Markham,  Secy.),  for  furnishing  material 
and  erecting  complete  3  buildings,  known  as  the  engi- 
neering building,  chemistry  building  and  auditorium 
building,  for  the  State  Univ.  of  Washington,  according 
to  plans  prepared  by  Howard  &  Galloway,  Administration 
Bldg.,  Alaska- Yukon-Pacific  Exposition  Seattle,  from 
whom  a  set  of  plans  and  specifications  (one  set  only), 
may  be  procured  on  a  deposit  of  $25,  which  deposit  will 
he  refunded  upon  the  return  of  plans.  Bids  will  be  re- 
.  ccived  on  each  building  separately  or  on  the  3  as  a 
whole. 

OsUkosh,  Wis.—The  plans  of  Van  Rvn  &  De  Gelleke,  of 
Milwaukee,  are  reported  accepted  for  tlie  gymnasium  to  be 
erected  at  the  Normal  School,  at  a  cost  of  $40,000.  It  is 
reported  that  bids  for  the  construction  will  probably  be 
asked       during    the    coming    winter. 

Auckland,  New  Zealand. — Horace  Trumbauer,  of  Phila- 
delphia, Pa.,  it  is  stated,  won  in  the  architectural  com- 
petition for  desicning  a  memorial  building  to  the  late 
John  Seddon.  The  building  is  to  be  a  technical  school 
and  is  to  cost  about  $1,000,000. 

Selkirk,  Man. — Bids  will  be  received  until  Oct.  1  ■;  by 
H.  W.  Newton,  Secy.-Treas.  School  Bd.,  for  $11,000 
school  bonds. 

'Ottawa,  Ont. — Maurice  J.  Whelan,  of  Ottawa,  is  re- 
ported to  have  secured  from  the  Dept.  Pub.  Wks.  at  Ot- 
tawa the  contract  to  erect  a  standardization  building  at 
thfi  Ottawa  Observatory,  at  $14,000. 

NEW  INDUSTRIAL  PLANTS. 

See  also  Business  Buildings. 

Florence,  Ariz.— See  "Power  Plants,  Gas  and  Elec- 
tricity. * 

Elm  City,  Ga. — It  is  reported  that  the  Elm  City  Cotton 
Mills  will  increase  its  capital  from  $250,000  to  $350,000 
for  the  purpose  of  enlarging  the  mill. 

Sioux  City,  la. — Bids  will  be  received  until  Oct.  15  by 
the  Interstate  Brewing  Co.  (Fred  Knepper,  Secy.),  817 
4th   St.,   for   erecting  a  brick  and   steel  brewery. 

Gardner,  Mass. — Nichols  &  Stone,  chair  manufacturers, 
whose  entire  plant  was  destroyed  by  fire  Sept.  9,  are 
stated  to  have  announced  that  they  have  decided  to  re- 
build and  continue  their  business. 

Salem,  Mass. — The  Philadelphia  &  Reading  Coal  &  Iron 
Co.,  which  is  a  Reading  Ry.  property,  it  is  stated,  has 
purchased  44  acres  of  land  abutting  on  Salem  Bay  at 
Salem,  Mass.,  which  has  a  frontage  of  over  2.000  ft.  on 
the  bay,  and  it  is  reported  that  the  company  will  erect  a 
coal  shipping  denot,  which  will  cost  about  $500,000.  The 
plans  as  outlined  call  for  modern  docks  and  wharves  that 
may  be  commenced  this  fall.  At  first  it  is  proposed  to 
erect  a  plant  with  about  75,000  tons  capacity,  to  which 
extensions  can  be  made  at  any  time. 

Pitts-Held,  Mass. — The  Eaton-Hurlbut  Paper  Co.  is  said 
to  be  planning  the  erection  in  the  spring  of  new  factory 
building. 

Dasscl,  Minn. — The  Dassel  Roller  Mill  Co.  is  reported 
incorporated  with  a  capital  of  $20,000  and  will  erect  at 
once  a  3-story  flour  mill  equipped  with  the  best  ma- 
chinery. Arne  Arneson,  of  Cyrus,  Minn.,  is  to  be  the 
manager. 

'Hamilton,  O. — The  Hamilton  Coke  Co.  is  reported  to 
have  let  the  contract  for  the  erection  of  several  large 
coke  ovens  to  Coke  &  Gas  Constr.  Co.,  of  Camden,  N.  J. 
Estimated  cost,    $3  en  000. 

Cincinnati,  O. — The  Cincinnati  Iron  &  Steel  Co.  (Edw. 
H.  Bush,  Pres.)  will,  it  is  stated,  erect  a  rolling  mill  hav- 
ing a  capacity  of  3,000  tons  per  month,  and  to  cost  $500,- 
000. 

Altoonta,  Pa, — Plans  are  reported  trt  have  been  pre- 
pared and  bids  are  being  received  by  Victor  Beutner, 
Westinghouse  Bldg.,  Pittsburg,  for  a  cement  plant,  to  be 
built  at  Altoona,  by  the  Altoona  Portland  Cement  Co.,  to 
cost  about  $800,000 :  it  will  have  a  daily  capacity  of  2,000 
bbl.  .About  2,500  h.  p.  in  gas  engines  will  be  employed 
to  furnish  the  power.  Plant  will  be  completed  and  ready 
for  operation  about  June   I. 

Aliquippa,  Pa. — According  to  press  re^ports,  B.  F. 
.Tones,  Jr..  Pres.  Jones  &  Laughlin  Steel  Co.,  Ltd.,  of 
Pittsburg,  has  issued  a  statement  that  his  company  has 
decided  to  construct  a  steel  rail  mill  at  Aliquippa. 

Since  the  giving  out  of  the  above  report  B.  F.  Jones, 
Sr.,  of  the  tones  &  Laughlin  Steel  Co.,  Ltd.,  of  Pitts- 
burg, is  said  to  have  subsequently  denied  a  part  of  the 
said   statement. 

*.4llcntown.  Pa, — We  are  informed  that  the  Fuller 
Eng.  Co.,  Allentown  Natl.  Bank  Bldg..  Allentown,  has 
secured  contract  to  build  a  cement  mill,  with  a,  daily 
capacity  of  4,000  bbl.,  for  the  Allentown  Portland  Cement 
Co.  Work  will  commence  upon  this  plant  at  once,  and 
it  is  expected  that  the  plant  will  be  in  operation  by 
July  T.  Among  other  contracts  which  the  Fuller  Engng. 
Co.  has  are  the  plant  for  the  Blue  Seal  Portland  Cement 
Co.,  to  be  built  at  Courtney.  Mo.,  and  the  plant  for  the 
Matcham  Portland  Cement  C^o.,  to  be  built  at  Evansville, 
Fa. 

IVoonsocket,  R,  I. — The  Perseverance  Worsted  Co.,  it 
is  stated,  will  erect  a  3-story  brick  weaving  mill  of  120 
looms   capacity. 

St.  Joe,  Wash. — C,  B.  Pride,  of  Appleton,  Wis.,  is  re- 
ported to  be  preparing  plans  for  a  paper  and  pulp  mill, 
to  cost  $1,500,000,  to  be  erected  in  St.  Joe  for  the  Wood 
Pulp   &   Paper    Co.,   of    Seattle,    Wash. 

Guernsey.  Wyo. — The  Consolidated  •  Mining  Co.,  in 
which  W.  C.  Young  and  W.  M.  Kerin,  of  Denver,  C^olo., 
and  F.  O.  Olson,  of  Pittsburg,  Pa.,  are  interested,  it  is 
reported,  will  expend  about  $700,000  in  the  erection  of  a 
steel   mill  in   Guernsey. 

New  Brun.^wick,  N.  B. — Johnson  &  Johnson,  according 
to  reports,  have  decided  to  erect  an  addition  to  their  cot- 
ton  mill    oil    George    St.,    to   cost    $35,000. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notes  Arranged   Alphabetically   by   States. 

Santa  Monica,  Cal. — The  citizens  are  reported  to  have 
voted  Sept.  28  to  issue  $10,000  bonds  for  an  additional 
garbage  incinerator. 
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Baltimore,  Afrf.— Bids  will  be  received  until  Oct.  i6 
(readvertisement)  by  the  Bd.  Awards  (J.  Barry  Mahool, 
Pres.)  for  the  removal  and  final  disposition  of  garbage, 
dead  animals  and  market  refuse  of  this  city  from  Jan.  i, 
it)o8,i  until  Jan.  i,  1918.  J.  L.  Wickes,  Comr.  St. 
Cleaning, 

Altoona,  Pa. — Saml.  B.  Trees,  Secy.  Bd.  of  Health, 
writes  that  bids  will  probably  be  received  about  Nov.  15 
for  the  collection  and  disposal  of  garbage.  Frank  Eng- 
strom  is  City  Engr. 

MISCELLANEOUS. 
Notta  Arranged   Alphabetically   by   States. 

Phoenix,  Ariz. — The  Arizona  Placer  Co.  (U.  G.  Doug- 
lass, Mgr.)  will  during  the  fall  construct  a  reinforced 
concrete  dam  in  the  Bradshaw  Mountains  and  4  miles  of 
84-in.  perimtcr  metal  flume,  together  with  i  to  4  miles  of 
riveted  pipe  line  branching  from  24  to  8  in.  diameter, 
supnlving  6  placer  giants.  Engineer,  O.  A.  Turney,  of 
Phoenix. 

Franklin,  Ark.—Cnpt.  G.  M.  Hoffman,  Corps  Engrs.,  U. 
S.  A.,  Vicksburg,  Miss.,  writes  that  the  Midland  Bridge 
Co.,  of  Kansas  City,  Mo.,  bid  on  Oct.  s  for  constructing 
Lock  and  Dam  No.  8  in  Ouachita  River  at  Franklin 
Shoals.  Ark.,  a  total   of  $488,713.  ' 

Ventura,    Cal. — See  "Sewerage   and   Sewage   Disposal." 

5ofi(a  Monica,  Cal. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Oroville,  Cal. — Emery  Oliver,  Div.  Engr.of  the  Western 
Pacific,  who  has  been  at  work  with  Engineer  Jasper  on 
plans  for  a  levee  for  the  City  of  Oroville,  or  a  modifica- 
tion of  the  plans  adopted  some  time  ago,  is  stated  to 
have  reported  upon  a  system  of  works  that  will  cost 
about  $50,000  and  take  only  about  6  weeks  to  construct. 

Oakland,  Cal. — It  is  reported  that  it  has  been  decided 
to  recommend  to  City  Council  that  a  bond  issue  be  sub- 
mitted to  the  voters  for  municipal  wharves  in  East  and 
West  Oakland:  the  estimated  cost  of  the  proposed  wharves 
and  warehouses  is  about  $1,207,600. 

Berkeley.  Cal. — Bids  will  be  received  until  Oct.  26  by 
J.  V.  Mendenhall,  Clk.  Bd.  Town  Trus.,  for  constructing 
a  wharf  and  approach  thereto  in  San  Francisco  E'ay. 

Denver,  Colo. — At  a  meeting  of  the  Continental  Tun 
nel  Co.,  at  the  offices  of  Bartels  &  Blood,  in  the  Con 
tincntal  Bldg.,  on  Oct.  3,  it  was  decided  to  issue  $5,000,- 
000  bonds  to  be  used  to  construct  tunnel  through  jfaraes 
Peak.  Engineers  are  reported  to  be  making  a  survey  and 
topographical  map  of  James  Peak.  When  completed  and 
used  by  the  Moffat  R.  R..  the  time  will  be  cut  between 
Denver  and  Salt  Lake  City  by  12  hours.  Col.  D.  C. 
Dodge,    Chmn.   Executive   Com. 

Washington,  D.  C. — Bids  will  be  received  at  the  Bureau 
of  Supplies  and  Accounts,  Navy  Dept.,  Washington,  D. 
C,  until  Oct.  15  to  furnish  at  the  navy  yards  and  naval 
stations  the  following  supplies:  Boston,  Mass.:  Sch.  338 
— -_ — Milling  machines,  bolt-threading  and  nut-tanping  ma- 
chine, engine  lathes,  upright  drills,  sensitive  drills,  buffing 
and  strapping  machine,  hydrostatic  press,  sawing,  slotting 
and  metal-planing  machines,  boring  and  turning  mill,  etc. 
Sch.  361 — Steel  nuts,  nickel  steel.  Sch,  365 — Rolled 
bronze.  Portsmouth,  N.  H. :  Sch.  340 — Steam  gypsy, 
steering  engine.  Sch.  341 — Scroll  and  re-saw,  scroll  saw- 
ing machine,  planer  and  jointer.  New  York,  N.  Y.,  etc.: 
Sch.  339 — Screw,  punching  and  shearing  machines.  Sch. 
342 — Structural  steel.  Sch.  357 — Transformers.  Sch. 
361 — Expanded  metal,  steel  forging.  Sch.  364 — Steel 
springs.  Sch.  366 — Brass  pipe  and  fittings,  valves. 
Leaq-ue  Island,  Pa.:  Sch.  362 — Ash.  cedar,  mahogany, 
white  oak,  etc.  Sch.  368 — Steel  bolts  and  nuts,  drills 
and  drilling  machines,  pneumatic  drills  and 'hammers,  oil 
filters  and  pumps.  Sch.  369 — Rolled  bronze,  bar  iron 
and  steel,  cold-rolled  steel,  etc.  Sch.  .372 — Brass  and  lead 
pipe,  valves,  etc. :  brass  and  iron  pine  fittings.  Naval 
Academy,  Annapolis,  Md. :  Sch.  343 — ^Screw-cutting  lathe. 
Sch.  367 — Portland  cement,  paving  blocks,  granite  curb, 
gravel,  brick.  Washington,  D.  C. :  Sch.  338 — Planing  and 
milling  machines.  .Sch.  360 — Chain  drive  nickel  steel  chain, 
wire  rope,  machine  steel,  nickel  steel,  forgings  and  eastings, 
brass  tubes,  black  and  galvanized  iron  pipe.  Norfolk.  Va., 
etc.:  Sch.  338 — Steam  hammer.  Sch.  339 — Cutting-off  and 
grinding  machine.  Sch.  340 — Steam  gypsy,  steering  engine, 
steam  windlass.  Sch.  362 — Ash.  Sch.  364 — Brass  bolts,  etc. ; 
pneumatic  drill  and  hammer,  valve  reseating  machine, 
etc.  Sch.  365 — Sheet  brass  and  copper,  .rolled  bronze, 
steel.  Sch.  366 — Bra,ss.  tubing,  pipe  fittings.  Pensacola, 
Fla. :  Sch.  337 — Wood  planing  and  mortising  machines, 
wood  turning  lathe,  mortising  and  relishing  machine, 
grooving  head.  Sch.  311 — Drilling  outfit,  drill  press, 
screw-cutting  lathes,  boIt-thre.ading  machine.  Charleston, 
S.  C. :  Sch.  361 — Motors,  conduit  and  elbows,  snaking 
wires,  electrical  supplies.  Also  until  Oct.  29:  Mare 
Island,  Cal.:  .Sch.  375 — Electrical  fittings.  Sch.  376 — ■ 
Cable  chain.  Sch.  377 — Drill  chucks  and  drills.  Also 
until  Oct.  22,  Mare  Island,  Cal.  Sch.  336 — Rotary 
blower.  Also  until  Oct.  29:  Puget  Sound.  Wash.: 
Sch.  377 — Fir.  sheet  brass,  galvanized  steel  tubing,  etc. 
Applications  for  proposals  should  designate  the  schedules 
desired  by  number.  E.  B.  Rogers,  Paymaster  C^enl. 
U.  S.  N. 

'Savannah,  Ga. — Bids  were  opened  on  Sept.  30  by  Maj. 
L  C.  Sanford,  Corps  Engr..  U.  S.  A.,  at  Philadelphia. 
Pa.,  for  constructing  a  steel-hull.  i6-in.  pump  dredge  for 
Savannah  River,  to  he  delivered  at  Savannah,  Ga.,  and 
the  bid  of  the  Ellicolt  Machine  Co..  of  Baltimore,  Md., 
at  $117,700.  to  be  delivered  in  y^i  months,  has  been 
recommended  for  acceptance. 

'Cerro  Gordo,  111. —  Rids  were  opened  on  Sent.  27  by 
the  Drainage  Comrs.  of  Union  Drainage  Dist.  No.  3.  of 
the  towns  of  Cfrro  Gordo  and  Willow  Branch,  in  Pi-alt 
County  (T.  C.  Locher.  Clk.),  for  constructing  ii  miles 
of  open  ditch  involving  the  removal  of  210.410  en.  yds. 
of  earth,  and  the  same  was  awarded  to  Morgan  &  Co., 
of  Bellefontaine,  O.,  at  7.92  cts.  per  cu.  yd.  W.  J. 
Day.    Engr.,    Bcment. 

'Onawa,  Ja. — C.  E.  Blanchard,  Co.  Aud.,  writes  that 
the  contract  for  excavating  McCandlass  ditch,  about  280,- 
681  cu.  vd.  (bids  opened  Oct.  1)  has  been  awarded  to 
Callanan  Bros.  &  Katz,  Bee  Bldg.,  Omaha,  Neb.,  at  8.69 
cts.  per  cu.  yd. 

Des  Moines.  la, — The  Bd.  of  Aldermen  is  reported  to 
have  authorized  the  TlA,  of  Pub.  Wks.  to  enter  into  a  con- 
tract immediately  for  a  section  of  improvement  of  Des 
Moines  River,  to  extend  from  S.  5th  St.  bridge  to  the 
Great  Western  R.  R.  tracks,  across  the  Des  Moines  River.  $: 
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'Items  marked  thus  give  the  names  ot  parties  awarded  contracts. 


This  section  will  eliminate  the  forks  of  the  two  rivers  and 
prevent  the  flooding  of  the  extreme  lower  sections  of  city. 
Probable  cost  of  work,  $100,000. 

Topeka,  Kan. — -The  City  Engr.  is  reported  to  have  sub- 
mitted to  City  Council  plans  and  specifications  for  a 
drainage  oitch  from  Topeka  Cemetery  grounds  to  the 
Shunganunga,  down  iitn  St,  which  he  estimates  at 
$16,054. 

'New  Orleans,  La, — The  Orleans  Levee  Bd.  is  reported 
to  have  on  Sept.  30  awarded  to  A.  Ruppel  the  contract 
for  two  additional  stretches  of  levee  to  be  built  in  the  3d 
Dist.,  one  from  Louisa  to  Desire,  and  the  other  from 
Mazant  to  Poland  St.;  total  cost  is  estimated  at  $115,- 
000.  He  bid  for  earth  taken  near  levee  ai%  cts.  per 
cu.  yd.,  and  with  earth  taken  from  away  94^  cts.  on  both 
contracts,  and  $70  per  M  ft.  for  creosoted  piling  for 
levee  and  revetment. 

Chalinette,  ia.— Bids  will  be  received  by  Col.  E.  H. 
Ruffner,  Corps  Engrs..  U.  S.  A.,  New  Orleans,  until 
Nov.  14  for  the  compeltion  of  a  monument  to  memory  of 
American  soldiers,  as  advertised  in  The  Engineering 
Record. 

Bar  Harbor,  Me. — The  following  are  the  bids  opened 
on  Sept  .20  at  the  office  of  Maj.  Geo.  E.  Zinn,  Corps 
Engrs.,  U.  S.  A.,  Portland,  for  the  construction  of  break- 
water at  Bar  Harbor  (price  given  per  ton) :  Philip  H. 
Doyen,  of  South  Portland,  Me.,  $1.27;  E.  S.  Belden  & 
Sons,  Hartford,  Conn.,  $1.13,  and  Sylvester  I.  Hill,  Che- 
beague.  Me.,  $1.23^. 

Manchester,  Mass, — Bids  will  be  received  until  Oct.  18 
by  the  Massachusetts  Harbor  &  Land  Comrs.  at  Boston 
(Frank  W.  Hodgdon,  Ch.  Engr.)  for  dredging  channel 
in  Manchester  Harbor,  in  the  town  of  Manchester.  The 
work  includes  the  dredging  of  about  14,500  cu.  yds.; 
situ  measurement,  of  material  to  make  about  2,000  ft. 
of  main  channel  in  the  harbor  6  ft.  deep  at  mean  low 
water  and  75   ft.  wide  on  the  bottom. 

Boston,  Mass, — The  only  bid  received  and  opened  on 
Sept.  30  by  Maj.  Edw.  Burr,  Corps  En(?rs..  U.  S.  A.,  25 
.Pemberton  Sq.,  Boston,  for  dredging  in  Mystic  River, 
about  13,000  cu.  yds.,  was  submitted  by  the  Bay  State 
Dredging  Co.,  of  Boston,  at  49}^  cts.  per  cu.  yd. 

Detroit,  Mich, — Bids  will  be  received  by  Col.  Chas.  E, 
L.  B.  Davis,  Corps  Engrs.,  U.  S.  A.,  until  Nov.  20,  for 
rock  and  earth  excav.  at  Sect.  3,  Flan  B,  Detroit  River, 
as  advertised  in  The  Engineering  Record. 

Pontiac,  Mich. — Bids  will  be  received  until  oct.  21  by 
the  Bd.  Pub.  Wks.  (H.  G.  Mormon,  Supt.)  for  i  conr 
tinental  boiler  of  200  h.p.  with  Morrison  suspension  ^fur- 
naces; steam  pressure  l6o  lbs.,  as  advertised  in  The  Engi- 
neering Record. 

'Minneapolis,  Minn. — The  Otis  Elevator  Co.,  of  New 
York,  N.  v.,  is  reported  to  have  secured  the  contract 
to  install  new  hydraulic  passengers  in  the  Metropolitan 
Life  Insurance  building;   cost,  $42,000. 

Ivanhoe,  Minn, — Bids  are  wanted,  it  is  stated,  until 
Oct.  25  (readvertisement),  for  constructing  Ditch  No.  15. 
R.    H.  Sisson.   Co.   Aud. 

Minneapolis,   Minn, — See   "Schools."  .. 

Natchez,  Miss.—T)\e  U.  S.  War  Dept.  at  Washington, 
D.  C.,  is  reported  to  have  approved  plans  for  an  expen- 
diture of  $100,000  for  the  protection  of  Natchez  harbor. 
Preliminary  surveys  of  the  river  bank,  and  sounding  of 
the  river  along  the  front  have  been  made. 

Clayton.  Mo. — Press  reports  state  that  bond  has  been 
filed  and  approved  in  the  County  Court  for  the  construc- 
tion of  a  drainage  ditch  through  the  Florissant  Valley, 
beginning  at  Natural  Bridge  road  and  extending  for  13 
miles,  to  the  channel  of  Cold  Water  Creek,  half  a  mile 
from  Missouri  River,  near  Florissant.  Henry  Chomeau, 
Herman  Tegetoff  and  John  H.  C.  Ruegg  have  been  ai>- 
pointed  viewers  to  make  a  report  early  in  November, 
(iounty  Surveyor  Wm.  Elbring  will  estimate  the  cost  of 
the  enterprise. 

Kansas  City,  Mo. — The  Park  Board  on  Sept.  30  ap- 
proved the  plans  of  Geo.  E.  Kessler,  Landscape  Archt., 
for  the  improvement  of  Brush  Creek  and  Mill  Creek 
Valleys.  The  plans  provide  for  straightening  Brush 
Creek  in  places  so  that  the  kinks  will  be  taken  out  and 
channel  kept  within  city  limits.  This  will  enable  city 
to  control  stream  for  drainage  purposes.  On  each  side 
of  creek  from  Wornall  Road  to  Prospect  Ave.  roadways 
are  to  be  built.  The  land  to  be  condemned  will  not  be 
less  than  300  ft.  wide  at  any  place  along  the  parkway. 

St.  Louis,  Mo. — A  bond  is  reported  to  have  been  filed 
and  approved  in  the  St.  Louis  County  Court  on  Sept.  23 
for  tne  construction  of  a  drainage  ditch  through  the 
Florissant  Valley  from  Bridgeton  to  the  Missouri  River, 
and  Henry  Choumeau,  John  H.  C.  Ruegg  and  Herman 
Tegethoff  were  appointed  as  viewers  of  the  district. 
County  Surveyor  Wm.  Elbring  was  instructed  to  make  a 
survey  and  an  estimate  of  cost  of  ditch.  The  drainage 
canal  is  to  be  15  miles  in  length,  beginning  at  Natural 
Bridge  Road,  near  Bridgeton,  and  extending  in  a  north- 
easterly direction  to  the  New  Jamestown  Road,  half  a 
mile  from  the  Missouri  River,  near  Florissant.  The  re- 
port of  the  surveyor  and  viewers  is  to  be  made  to  the 
court  on  Nov.  4. 

Atlantic  City,  N.  I. — Bids  will  be  received  by  the 
Streets,  Walks  and  Drives  Com.  (Wm.  Riddle,  Chmn.) 
until  Oct.  28  for  the  construction  of  a  boardwalk  along 
Ocean  front  between  Pacific  and  Connecticut  Aves.,  about 
2,920  ft.  in  length,  and  to  be  constructed  with  a  wood 
floor,  or  reinforced  concrete  joists,  supported  bj;  rein- 
forced concrete  girders  and  columns,  as  advertised  in  The 
Engineering  Record.     J.  W.   Hackney,  City  Engr. 

'New  York,  N.  Y. — We  are  informed  that  the  Mary- 
land Steel  Co.,  71  Bway.,  has  secured  the  contract  for 
furnishing  material  and  building  freight  sheds  on  piers 
Nos.  60,  61  and  62,  and  on  the  adjacent  bulkhead  plat- 
forms or  lateral  extensions  bet.  W.  19th  and  W.  22d 
St.,  North  River,  in  the  Chelsea  section  (bids  opened 
.'\ug.  21  by  the  Dept.  of  Docks  .and  Ferries)  for  $i,543,- 
960. 

The  following  are  the  bids  opened  on  Oct.  3  by  the 
Park  Board  (Moses  Hermann,  Pres.)  for  furnishing  ma- 
terial and  constructing  a  stone  wall  surmounted  by  an' 
iron  fence  in  the  Botanical  Garden,  Bronx  Park:  Joseph 
di  Benedetto,  $24,463;  Matteo  Capobianco,_  $21,800; 
Cooper  &  Evans  Co.,  $18,400;  Thos.  Crimmins  Contr. 
Co.,  $26,500;  W.  H.  Danby.  $20,000;  Guidone  &  Galardi 
Co.,  $17,000;  Hahn  &  O'Reilly,  $23,900:  Wm.  Home*  Co., 
,600;  Kelly  &  Kelley,  Inc.,  $18,297;  J.  M.  Knopp,  $22,- 
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at;  Joka  B.  MahtctU.  117.949:  McHarr Barton  COm 
tiTvITo:  Loois  Pear  ft  Co..  Sja.99s:  Thooiwon  and 
Kcfarjr,  $17,773.  aad  Florindo  Tolosi,  tii.StM. 

Samgrrtitt,  N.  Y, — ^TW  foOowinc  are  the  bids  opened 
em  Sef«.  je  by  CoL  John  G.  D.  v  night.  Corps  Engr*.. 
V.  S.  .\..  N.  \.  OtT.  for  640  en,  jrdj.  rodt  removal  and 
*3oo  en.  r^  eomint  o»er  rock  (price  given  per  cu.  yd. 
pni"  ■ea*.):  P.  Sanford  Rosa.  Inc.,  177  Washington 
St.  Jersey  City.  N.  J..  »j.ij.  and  R.  &  Padcard  Co.,  130 
Pearl  St..  X.  V.  City,  »j. 

N*w  Yrrt.  N.  y.— The  fcUowing  are  the  bids  opened 
o"  Sept  «3  by  CoL  John  G.  D.  Knight.  Corps  Engrs.. 
U.  S.  A.,  New  York,  for  famishing  (a)  rubble  stone, 
K*»*  oa.  yds.  and  (6)  quarry  spalls.  10.000  eu.  yds.,  for 
""••Jiwliiit  aad  repairing  dikes  in  Hudson  River,  N.  Y.: 
BM*cr  Contr.  Co..  11-24  State  St.,  a  »i.S4,  b  $i.5s: 
Tboa.  R,  UcCaaa.  840  Washington  Ave..  Etodtlyn.  a 
»•-$•.  »  Ji.55- 

Ft.  Sekmylrr  JV.  K.— Bids  will  be  received  until  Nov. 
I  by  Lieut.  Chas.  L.  Fischer.  Q.  M..  U.  S.  A.,  for  re- 
pairing   the   qnartermasitr's   wharf. 

*Fmrf<jri  O.—Ueat.  Col.  \Ic.  D.  Townsend.  Corps 
Eagrs.,  U.  S.  A.,  Oeveland.  writes  that  the  contract  for 
oteodiag  west  breakwater  at  Fairport  harbor  (bids  opened 
Sept.  10)  has  been  awarded  to  Sea  Coait  Constr.  Co.  ajs 
Stk  Avr.,  N«»  York.  N.  Y..  for  $147,037. 

TaUda  O.— The  Otis  Elnator  Co.,  of  New  York.  N. 
Y„  bid  for  installing  passenger  elevator  in  post  ofRoe  at 
Toledo  $7.(70. 

Imln,  O.— See  "Sewage  and  Sewage  Dispoul." 
Bawfc'ag  Crrtn.  O. — The  County  Engineers  of  the  four 
Coaatiea  of  Putnam,  Wood,  Henry  and  Hancock,  are  re- 
potted to  have  prepared  specifications  for  the  dredge 
work  on  Ditch  la  of  the  Jadcaon  cutoff;  the  work  will 
cost  aboat  $180,000. 

StringKtU,  O.— It  is  stated  that  bids  are  wanted  until 
Oct.  «  for  $17,500  Buck  Creek  improvement  bonds. 
Frank  A.  Crothers.  City  Ok. 

/"MMaM.— See  "Power  Plants,  Gas  and  Electricity." 

Ft.  GnbU  R.  /.—Bids  will  be  received  until  Oct.  10 
^  Capt.  Willis  C.  Metcalf,  Q.  M.,  U.  S.  A..  109  Thames 
St,  Newport,  for  repairs  to  quartermaster's  wharf  and 
ferry  slip  at  Ft.  Grcble. 

Pirrt  Royal,  S.  C— Bids  will  be  received  until  Oct.  16 
by  Capt  Chaa.  C  Clark,  Acting  Ch.  Q.  M..  U.  S.  A., 
Atlanta,  Ga..  for  one  30-h.  p.  boiler  f.  o.  b.  cars  Port 
Royal.  S.  C 

DcOat.  Ttx. — Bids  will  be  received  by  Cjpt.  W,  P. 
Woolen.  Corps  Engrs.  U.  S.  A.,  until  Nov.  18  for  build- 
ins  k>cks  and  dams  i  and  4  on  Trinity  River,  as  adver- 
tised in  The  Engineering  Record 

'Brrmtnou,  Wash.—t.  Ryan,  of  .Seattle,  is  reported 
lo  have  aecnred  the  contract  for  the  construction  of  an 
csteaakm  to  the  seawall  at  eastern  end  of  Navy  Yard 
lor  aboot  $30,000. 

'PmraUat  Wajh.—  .S.'W.  Tweeden  &  Co..  O^Tacoma, 
are  reported  to  have  secured  the  contract  for  dredging 
and  balkheading  Puyallup  River,  tor  about  $450,000. 

UmrmeU*.  Wit. — Bids  will  be  received  until  Oct.  19 
(rcadffcitiaejucnt)  by  the  Comrs.  of  the  First  Drainage 
Diat  of  UarlMctte  Co.  at  the  office  of  Wm.  C.  C:ampbeTl, 
Secy.,  for  constmcting  la  ditches  in  said  dist,  from  Ji 
to  4  miks  in  length,  with  a  total  length  of  it  mil>^.  re- 
quiring  7,600    lin.    ft.    and    4».370   lin.    ft    ditch,   with 


6    ft.    and    4    ft.   respectively,   at    the   bottom; 
about  145,000  cu.  yd.  exeav.     A.  L.  Hillis,  Oty  Engr. 

St.  Alpkonte,  Que. — Bids  will  be  received  until  Oct  26 
by  Fred  Olinas.  becy.  Dept.  Pub.  Wks..  OtUwa,  Ont. 
for  constmcting  an  extension  to  the  wharf  at  St.  AI- 
pbonae.     J.   C.  Tache,  Resident  Engr.,  CThicoutimi. 

Wtttington.   .V.  ^.— See  "Railroads." 


PROPOSALS  OPEN. 
For  Propocals  see  pages  66,  67  and  68. 

WATER. 

See  Ens. 
— — —  R^MiriL 

Oct:  IS.     Pomp    Ut  Carroll.  lU.   Oct     s 

Oct  IS.     Foimd.  of  well,  Ironton,  O Oct  la 

Oct   le.     Mains.   Sprinc   Valley.    Ill Oct  13 

Oct  16.     Pipe,    Two    Rivers.     Wis Oct  la 

Oct  so.     Water  wka..  Bay  Oty.  Tex Oct     5 

Oct  ai.     Water    works.    Franklin,    Neb Oct  la 

Oct  ai.     Pipe,  Adel,  la Oct  is 

Oct  aa.    Piiaping  cngiacs,  boilera,  etc,  Philadel- 
phia. Pa.     Adr.  Oct.  5,  la Oct.     5 

Oct  ai     Water  srka..  Beaver  City,  Neb Oct     « 

Adv.  Oct  5,  ta. 

Oct  a».     Water    works.    Marion,    Kan Oct.   12 

Oct  jj.     Piker*,    AlUnta,    Ga Sep.  14 

Ad».  Sep.  14  to  Oct  5. 
Ott  aj.     Boilers.  Owoaao,  Mich.    Adv.  Oct  13.. .Oct  is 
lio».    4.    Water  wka.,  Tocaon.  Arix Sep.  x8 

AoT.  Sep.  at. 

Ka».    4-     Meters,     Panaau C»ct.   12 

War.    s-     Svitem.    Laa    Aaimas,    Colo Oct  12 

Nor.  IS.     Hpe.  WiaBipcc, Man.    Adv.  Oct  5, 12... Oct.     5 

Das.    I.    Water  atai,  SSdn,  Idaho Sep.  «8 

Dee.     I.     Pipe,   etc,    Pbocaix.   Arix.    Oct.  12 

Adv.  Oct  s  and  13. 
Dec  17.     Water    sapply    inprov..    etc.       Camden, 

N.  J.^Adv.  Oct   12 Oct.  12 

Attention    to    Contractors,    New    York, 

N.   Y.     Adv.   Sep.  28  to  Oct   ta Sep.  38 

Attention    to    Contractors,    etc.,    Rome, 

N.  Y.     Adv.  Oct   12 CM.  13 

•CWKflA«B  AND  SCWAttC  DISPOSAL. 

Oct  14.  Stobcnrille,  O.     Adv.  Sep.  28,  Oct  1 2 Sep,  28 

Oct  IS.  Ckattaaooga,  Tcnn.    Sep.  38 

Adv.  Sep.  38,  Oct  (■ 

Oct  IS-  Oneida,  N.  Y Oct     5 

Oct  15.  EOdiart.  Ind. Oct.  13 

Oct  15.  Trenton,   N.J „ Oct.  13 

Oct.  15.  aadaaati.    O Oct.  13 

Oct  15.  Soandt,  N.  T Oct  13 

Oct.  <s-  Cadysniitb,    Wis Oct  13 

Oct.  16.  Saratoga  springs,   N.  Y OeL  It 


Oct.  15.     Hattieshurg.    .Miss Oct.  la  Oct   18. 

Oct  16.     Salt   Lake  City.  Utah Oct   la  Oct.  18. 

Oct.  17.     Quincy.    Ill Oct.   i.<  Oct.   18. 

Oct   18.     Scranton,    Pa » Oct  13 

Oct  18.     Fond  du  Lac.  Wis Oct  12  Oct  18. 

Oct   19.     Qoquet    Minn Oct     5  Oct  18. 

Oct.  21.     St  Paul.  Minn Oct     5 

Oct.  31.     Torrington,    Conn.     .\dv.   Oct    12 Oct  13  Oct  18. 

Oct.  21.     Steubenville,    O Oct  la  Oct.  18. 

Oct.  21.     Jasper,    Ala.    Oct  12  Oct.   18. 

Oct  21.     Adel,  la Oct  12  Oct  19. 

Oct  22.     Spokane,    Wash Oct  12  Oct   19. 

Oct  33.     Buffalo,  N.  Y Oct  la  Oct.   19. 

l>ct.  33.     Virginia.     Minn Oct.  :  2  Oct  30. 

Oct  3j.     Whiterocka.   Utah. Sep.  a8  Oct  21. 

Oct.  28.     Aberdeen.  S.    D Oct.   12  Oct  ai. 

Oct  29.     Tecumseh,   Mich Oct  12 

Oct  31.     Riverside.   N.    J Oct.   12  Octal. 

Oct—.     Eaton,  O Aug.    3  Oct.  21. 

Oct  21 

BRIDGES.  Oct  21. 

Oct.  22. 

Oct  15.     Erie.   Kan Sep.  38 

Oct   15.     Stevenson,  Wash Oct     5  Oct  22. 

Oct   IS.     Tarrant,    Tex Oct   12  Oct.  22. 

Oct   15.     Williamsport,    Pa Oct  12  Oct  22. 

Oct   16.     Crosby,    Tex Oct   12  Oct  23. 

Oct.   17.     Chester,  Pa Oct  12  Oct  24. 

Oct  18.     Hempstead.    N.    Y Oct.   12 

Oct  19.  Canton.  China.    Adv.  Aug.  34  to  Sep.  7. Aug.  34  Oct  24. 

Oct  20.     Johns  Island.  S.  C Oct  12 

Oct  21.     River    Falls.    Wis Oct  12  Oct  34. 

Oct.  22.     Hamilton,    O Oct     5  Oct.  25. 

Oct  23.     Philadelphia,    Pa.     Adv.,    Oct     12 Oct,  12  Oct  25. 

Oct  23.     Clinton,    O Oct   12  Oct  28. 

Oct  24.     Panama.    Adv.   Sep.  38 Sep.  28  Oct.  28. 

Oct  24.     Hailey.  Idaho Oct     5 

Oct.  24.     New    York.   N.   Y Oct   12  Oct  30. 

Oct  26.     Chicago.     Ill Oct.   12  Oct  30. 

Oct  3D.     Williamsport,    Md.     Adv.    Oct    12 Oct.   12  Oct  30. 

Nov.    4.     Ashland.    O Oct.   12  Oct.  30. 

Nov.  1 2.     Troy,   O Oct.  1 2  Oct.  3 1 . 

Nov.  1 5.  Glendive,  Mont    Adv.  Sep.  28  to  Oct  1 2 .  Sep.  28 

PAVING  AND  ROAD  MAKING.  ^^   ^' 

Oct  IS.     Ocala,   Fla f. Sep.  28  ^^^  ^\ 

Oct  1 5.     Wilmington.   Del Sep.  28  vi.,.'      ' 

Oct  ts^     Rellingham.    O Oct     5  ivjoV    .' 

Oct  15.     Sheraden.    Pa Oct.     5  fj„  '    *' 

Oct.  15.     Denton,  Md Oct     J  jjov      s 

Oct  15.     Olymnia,    Wash Oct     5  '     '■ 

Oct.    15.     Bemidji.     Minn Oct.    12  w^v       c 

Oct  15.     Scranton,     Pa Oct.  12  ^' 

Oct.    IS.     Belleville,     N.     T Oct   12  -k, 

Oct.   16.     Asphalt  plant  <5ttawa.  Ont Sep.  28  '' 

Adv.  Sep.  28  to  Oct.  12.  t.j_„     - 

Oct  16.     Brooklyn,  N.  Y Oct     s  Nov    ,,' 

Oct   17.     Cartersville.    Mo Oct.    12  iJ„„"     , 

Oct   17-     Ouincv.     Ill Oct    12  m°„    ,; 

Oct   17.     Harrisburg.   Pa Oct   12  iZ' I, 

Oct.   19.     Nampa.    Idaho Oct     5  Snv    _ 

Oct   19.     Woodsficld.    O Oct.   12  n«    _■ 

Oct  21.     Logansport  Ind.   Sep.  31  ■-,     " ' 

Oct  21.     Naturita.    Colo Oct.  12  ^Ir     ; 

Oct  21.     New    York,    N.    Y Oct  12  '^'^"^     '• 

Oct.  32.     Nampa,    Idaho    Sep.  38 

Oct.  23.     Brooklyn,  N.  Y Oct  12 

Oct.  24.     Concord.  N.  H.    Adv.  Oct.    12 Oct.  12 

Oct  24.     New   York,    N.  Y Oct  12  Oct.   15. 

Oct  26.     Richwood,  O Oct  12  Oct.  15. 

Oct  31.     Ft.    Logan   H.    Roots,   Ark Oct  5 

Adv.  Oct.  5,  12.  Oct.   15. 

Oct.  — .     Selma,    Ala.   " Sep.    7        Oct  16. 

Nov.     1.     El.     ry..     Calgarry,     Alta Oct.   12        Oct.    16. 

Nov.    4.     Peru,    Ind Sep.  38        Oct  16. 

Nov.     6.     Cleveland.   O Oct  13  Oct  17. 

Nov.  12.     Troy,  O Oct  12 

Nov.  15.     Gash,    disp,,    Altoona,    Pa Oct.   12  Oct.   17. 

Dec  13.     Valparaiso,   Ind.    Sep.     7 

York,    Pa. Sep.     7        Oct   17. 

Ithaca,   N.   Y Oct    12        Oct   17. 

POWER  PLANTS,  GAS  AND  ELECTRICITY.      Oct.  I'l. 

Oct   15.     Savannah,  Ga.    Sep.  31        O^'-  '9- 

Oct.   u.     Womelsdorf,     Pa Oct  12        _  . 

Oct.    16.     Baltimore,     Md Oct    13        Oct   19. 

Oct   18.     Paducah.    Ky Oct  I3        Oct  19. 

Oct  18.     Salt   Lake  City.  Utah Oct  12        Oct  21. 

Oct.    18.     Warrcniville.     O Oct.    12         _ 

Oct  22.     Philadelphia,  Pa.     Adv.  Oct  5 Oct     5        Oct  21. 

Oct  31.     New  York.  N.  Y Oct  12        _. 

Oct.  22.     Marion.     Kan Oct  12       "-'"•  *'• 

Oct  24.     New    York.    N.    Y Oct  12        _. 

Nov.    I.     55eymour,  Ind.   Sep,  14        Oct  21. 

Nov.    4.     Panamn      Oct.   12        -. 

Nov.    8.     Kokomo.    Ind Oct     5        Oct  21. 

Nov.    0.     I-as  Animas,  Colo Sep.  38        Oct.  21. 

Nov.  15.     Charleston,  S.  C    Sep,  14        -^ 

Oct.  22. 
BUILDINGS.  Oct.  22. 

Oct.  24. 

Oct.  14.     Hospital,  Castleton,  S.  I..  N.  Y Oct.     5        Oct  25. 

Oct   15.     School  plans,    Indiana,   Pa Sep.  38 

Oct  15.     Court  bouse  plana,  De  Pere,  Wia.   Aug.  17       Oct.  25. 

Oct   15.     School,  Osceola,   Ark Sep.  31        Oct.  25. 

Oct.   15.     Court   house.    Youngstown.   O Sep.  31        Oct.  26. 

Oct.  15.     Post  bldgs..  Las  Animas,  Colo Sep.  38        Oct  26. 

Oct   15.     .School.  Oakville,  Ont Oct     5        Oct    28. 

Oct.   15.     Post  bldgs.,  Governor's  Island,  N.  Y Oct.     s        Oct.  28. 

Oct.  n.     Oub  house,  Tampa,    Fla Oct.  12        Oct.  28. 

Oct.  15.     Bus,    hldg..    Toledo,    O Oct  12 

Oct.  15.  Pub.  blHg.,     EIlisIslandN.  Y.  H.,N.  Y....Oct  12        Oct  29. 

Oct   15.     Bus,    blrtij.,     Tamna,    Fla (Jet  12       Oct.  30. 

(Jet.  15.     School,  Barllett,  Tex Oct  12 

Oct.   15,     Industrial  plant.  Sioux  City,  la Oct.   12        Nov.     i. 

Oct.  16.     Exten,    ixist   office,   .Springfield,   O Sep.  14        Nov.     i, 

Oct  16.     Pub.    bldg,.    Ashland,   O Sep.  ai        Nov.     4, 

Oct.  1 6.     Library,  Sheldon,  la.  Sep.  38 

Oct.  16.     Pub.  bldg«,.    Polk.  Pa Sep.  28       Nov.    4. 

Oct.  16.     Hospital.  Harrisburg,  Pa Oct.     5        Nov.    9. 

Oct  16.     New  industrial  plant,  Mansfield,  O Oct     5        Nov.  u, 

Oct.  16.     Pub,    bldg.,    Baltimore,    Md Oct  12 

Oct    16.  Alterations   to  armory,   Pottstown,   Pa... Oct.   12        Nov.   15, 

Oct,    16-     (Thtirch,  Ciiro.   Ill (>ct.   12        Nov.  15. 

Oct   16.     Armory.   Grove    City     Pa (3ct  13        Nov.  18. 

Oct.  16.     Pub.  bldg..  Chicago,  III Oct  it 

Oct.  16.     Armory.  Grove  City,  PPa Oct.  12        Nov.  20. 

Oct.  17.     Pub.    bldg.,   Peoria.    Ill Sep.     7 

Oct  17.     Post   bldg..    Ft,    McPherson,    Ga Sep.  tt        Nov.  20. 

Oct  17.     School.  Metuchen,  N.  J Sep.  tS 

Oct  17-  Pub,  bldg,.  I,.ong  Island  City,  L.  I.,  N.Y.. Oct.     5        Nov,  25. 

Oct.   17.     Shelter    llwisr,    Brooklyn,    N.    Y Oct.    12 

Oct.  17.     School,  Newark,  N.  J Oct.  12  

Oct  17.     Pub.  bldg.,  Pittsburg.   Pa Oct  12 

'Itemt  marked  thm  give  the  names  of  forties   awarded    contract. 


School,    Montevallo,    Ala.    Sep. 

Exten.   to  post    office,    Denver,  Olo Sep. 

Barrack.^,   Ft.   Tottcn,   N.    Y Oct, 

.\dv.  Oct  5,  12. 

Pub.  bldg,,  St  Louis,  Mo Oct 

Storm    sash    for    puh,    bldg,,    Ft,    Wood, 

N.  Y.   H Oct 

Htg.    jail,    Paducah,    Ky Oct. 

Htg.    Post    bldg..    Ft.    Monroe,    Va Oct, 

Pub,    bldg.,    .Akron,    O ,  Oct. 

Pub.  bldg..  Glen  Cove.  L.  I.,  N.  Y Oct 

Post  bldgs.,  Hot  Springs,  Ark Oct, 

Schools,    Nonn.ll,    111 Oct. 

School,  Washington,  Kan Oct. 

Pub.    bldg,,    Milwaukee,    Wis Sep, 

Post  office,  Des  Moines,  la Sep. 

Adv.   Sep.   7,  14. 

Hospital,    New   Orleans,    La Oct 

School,   Leadwood,   Mo Oct 

Armory,   Newark,   N,    T Oct. 

School,   New  York,  N,  Y Oct 

Pub.     bldg.,    National     Military    Home, 

Kan Oct 

Hospital,    Warren,    Pa Oct. 

Pub,    bldg,,    Kincardine,    Ont Oct,. 

School,    New    Hcdford,    Mass Oct, 

School,    Galesville,    Wis Oct. 

Roofing  National   Museum,   Washington, 

D.  C.     Adv.  Oct  5.   12. 
Shafts   and    bases,    etc.,    Nat'l    Museum, 
Washington.   D.   C.     Adv.  Oct,  5,  12.. Oct 

Pub.   bldg.,    Lapeer,   Mich Oct 

Ex.    to   pub.   bldg,,    Roanoke,    Va Oct, 

Tail,    Winston    Salem,    N,    C Oct, 

Post  office.  East  St  Louis,  111 Oct 

Post    bldKS.,     Plattsburgh     Barracks,     N, 

Y     Adv.  Oct  5.  12 Oct. 

Tail,    etc.,   Terre    Haute,    Ind Sep. 

Post  office,  Atlanta.  Ga Sep. 

Post    bldgs.,    Columbus    Barracks,    O...Oct. 

Bus,   bldg,,   Batesburg,    S.    C Oct 

Interior      partitions      in      F.     O,      Bldg., 

Cleveland.  O.     Adv.  Oct.  ,■;.   12 Oct. 

Mechanical    equipment    in    P,    O,    Bldg., 

Cleveland,  O,     Adv.  Oct,   5,    12 Oct, 

Pub   bldg.,   Kansas   City,    Mo Oct 

Jail.    Mangum.   Okla Oct, 

School,  Stamford,  N,  Y Oct, 

Post  bldg,.  Ft,   Bliss.  Tex,  .\dv.  Oct.   12, Oct, 

School,    Woodruff,    S,    C Sep. 

Court  house  plans.   Houston.  Tex Aug. 

Adv.    Sep.    14    to    Oct,     12, 

Barrack  bldg.,    Portland,    Me Oct. 

Adv.   Oct  5,  12, 

Post  Office,  Flint,  Mich Oct. 

Adv.   Oct.    $,    12. 
Barracks,    New    Orleans,    La Oct, 

School,   Cincinnati,    O Oct, 

School.  Seattle,  Wash Oct. 

'  Pub.  bldg,,  Chippewa  Falls,   Wis Oct, 

Bus,    bldg..    Auburn,    N,    Y Oct 

University  gymnasium.  Madison,  Wis,.. Oct. 

Industrial    plants.    Pt.    William,    Ont... May 
School,   Anderson,    Ind Sep, 

Plans  for  Capitol,  San  Juan,   P,  R Sep. 


MISCELLANEOUS. 

Ditch,  Estherville,   la Oct.  5 

Cement,  stone,  etc.,  Honolulu,  H    l....Ang.  31 
Adv.  Aug.  31  to  Sep.  21. 

Supplies,    Washington,    D,    C Oct,  12 

Ditch,   Roseau,   Minn Oct,  5 

Garb,    disp.,    Baltimore,    Md Oct,  12 

Boiler,    Port    Royal,     S,    C: Oct.  12 

Culvert.  Ft.   Logan  H.  Roots,  Ark Sep.  21 

Adv.  Sep,  21  to  Oct.  12. 

State  canal  wk.,  Albany,  N.  Y Sep.  21 

Adv.   Sep,   21   to  Oct.   12. 

Repairs  to  fence,  etc.,  Brooklyn,  N.  Y.  ..Oct.  5 

Wall,    Brooklyn,   N.    Y Oct  5 

Exten.    to   wharf.   Lions   Head,   Ont Sep.  28 

Dredging,   Manchester,  Mass Oct,  12 

Trunk  lockers,    Washington,   D.   C Sep.  21 

Adv.  Sep,  21  to  Oct,  12. 

Ditch,    Marinette,     Wis Oct,  12 

Repairs  to  Wharf,    Ft.   Grcble,  R,   I Oct,  12 

Dump   scows,    Louisville,    Ky Sep,  21 

Adv,  Sep.  21  to  Oct.  12. 

Barges,    Louisville,    Ky Sep.  21 

Adv.  Sen.  21  to  Oct.  12. 

Dredging,  Wilmington,  Del Sep.  28 

Adv,   Sep.  28  to  Oct,   12. 

Pumps,  monitor,  nozzle,   etc..  Panama.. Sep.  28 
Adv.   Sep.  28. 

Cement,  Chicago,  III Oct,  5 

Boilers,    Pontiac.    Mich Oct,  12 

Adv.   Oct.    12. 

Canal,    New  Orleans,    La Sep.  38 

Supplies,    W.ishington,    D.    C Oct,  12 

El.   ry,  wk,,   New  York,  N.   Y Oct  12 

Dredge,   Charleston.   S.  C Sep.  21 

Adv.  Sep.  21  to  Oct.  5. 

Exten.   to  wharf,   Southampton,   Ont. ..  .Oct.  5 

Ditch,     Ivanhoe,     Minn Oct.  1 2 

Wharf,    Berkeley,    Cal Oct,  1 2 

Wharf,    St,    Alphonse,    Que Oct,  1 2 

Tin,  rope,  etc,  Panama.     Adv,  Oct.  5... Oct  5 

Boardwalk,  Atlantic  City,  N.  J Oct  5 

Board    walk,   Atlantic    (Jity,    N.   J Oct.  12 

Adv._  Oct     12, 

Supplies,    Washington,    D.    C Oct.  12 

Dredging,  Providence,  R.  I Oct.  5 

Adv.  Oct.  5,  12. 

El,  ry,,  Calgary,  Alta Oct,  12 

Repairs  to  wharf,  Ft,   Schuyler,   N,   Y,,Oct,  12 

Steel  hull  for  snag  boat,  Louisville,  Ky.Oct.  5 
Adv.  Oct.  5,.  12. 

Punching  machines,   Panama Oct,  12 

Crematory,  Las  Animas,  Colo Sep,  38 

Monument,     Chalmettc,     La Oct,  12 

Adv,    Oct,    12, 

Garb,  disp.,  Altoona,  Fa Oct.  1 2 

Pub.  bldg..   Chippewa  Falls,  Wis Oct  s 

Locks    and    dams,    Dallas,    Tex Oct.  12 

Adv.  Oct.   12. 
Dredge    and    snag    boat.    New    Orleans, 

La,     Adv,  Sep,  28  to  Oct  12 Sep.  28 

Rock     and     earth     excavation,      Detroit, 

Mich.      Adv,   Oct,  "12 Oct.  12 

T.ocks,   etc. ,    Mobile,   Ala Sep.  28 

Adv.  Sep.  28  to  Oct.   12. 
Lease  of  limestone  quarries,  Newark,  N. 

J.     Adv.  Oct  5 Oct.  5 


CURRENT   NEWS   SUPPLEMENT  J ^ 


OCTOBER  19.   1907. 


DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary, 
Charles  Warren  Hunt,  220  West  57th  St.,  New  York. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary,   Calvin    W.    Rice,   29   West   39th    St,   New   York, 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph  W.  Pope.  29  West  39th  St.,  New  York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R,  W.  Raymond.  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.   Merrill.  Jr.,    Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,  Washington,    D.    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    3 1    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  V&ntilating  En 
gineers.  Secretary,  W.  M.  Mackay,  1x3  Beekman  St., 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Clement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretarv,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  831  Ocean  Ave.,  Brooklyn, 
N.  Y. 

Association  of  Railway  Superintendents  of  Bbidges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H. 

American  Railway  ENGiitEERiifO  and  Maintbnancs 
of  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,  Charleston,  S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St.,  New  York. 

American  Fouhdrymen's  Association.  Secretary, 
Richard  Moldenke,  P.  O.   Box  432,  New  York. 

Engine  Builders*  Association  of  the  United  States. 
Secretary,  J.   L.   Lyle,  39   Cortlandt  St.,   New  York. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint,    Chattanooga, 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  Land  Title 
Building,    Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building,    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.   C.  O.    Probst,   Columbus,  O. 


THE     KEY    WEST     EXTENSION     OF    THE 
FLORIDA    EAST    COAST    RY. 

The  projected  extension  of  the  Florida  East  Coast 
Ry.,  from  Miami  to  Key  West,  often  referred  to  as  a 
railway  over  the  ocean,  has  advanced  to  such  a  stags 
that  trains  are  to  be  run  over  it  by  next  January  as 
far  as  Knight's  Key — two-thirds  of  the  distance  from 
Miami  to  Key  West.  The  portion  to  be  completed  by 
that  date  includes  several  of  the  most  interesting  en- 
gineering features  of  the  road,  namely,  the  fill  across 
the  Everglades,  the  drawbridges  at  Jewfish  Creek  and 
at  Indian  Key  Channel,  the  marl  fills  across  the  long 
openings  between  Upper  Matecumbe  and  Lower  Mate- 
cumbe  and  between  Lower  Matecumbe  and  Long  Key, 
with  several  stretches  of  trestle  across  channels  which 
will  ultimately  be  filled  with  rock,  the  Long  Key  Via- 
duct— a  reinforced  concrete  structure  two  miles  long, 
carrying  the  train  30  ft.  above  the  water — besides  many 
miles    of   excellent   embankment. 

The  road  leaves  Miami  and  runs  through  Biscayne 
Pine  Land,  crossing  a  few  small  glades,  until  it  comes 
to  Homestead,  the- most  southern  station  on  the  ridge 
that  defines  the  main  land  of  Florida.  To  this  point 
the  road  has  been  in  operation  for  several  years.  Upon 
leaving  Homestead,  which  is  an  agricultural  center  of 
growing  importance,  the  road  soon  enters  the  glades, 
great  prairies  of  meadow  land,  flooded  with  fresh 
water  much  of  the  year  and  interspersed  with  "ham- 
mocks," or  higher  spots,  covered  with  woody  growth. 
The  hammocks  break  the  monotony  of  the  meadows, 
and    render   the    landscape    charming. 

This  part  of  the  road  was  constructed  on  a  fill  thrown 
up  by  two  dredges,  one  working  on  each  side  of  the 
embankment,  and  digging  its  way  from  Homestead  to- 
ward the  bay.  The  oredges  floated  in  the  ditches  they 
dug.  In  many  places  (he  hard  rock  underlying  the  marl 
was    so  close   to  the    surface   as  to   make   the   floating   of 


the  dredges  over  it  difficult.  Especially  shallow  draft 
dredges    were    built    for    this    work. 

The  glades  in  this  part  of  Florida  dip  gently  toward 
the  south  and  the  water  covering  them  becomes  deeper 
as  the  road  approaches  the  coast.  The  inlets  and 
bayous  also  become  more  numerous,  affording  suffi- 
cient change  to  stimulate  the  fancy  of  the  traveler,  until 
the  road  makes  a  turn  to  the  eastward  and  enters  a 
key  which  crosses  over  from  the  main  land  to  Key 
Largo,   the    largest  and    highest   of   the    Florida   Keys. 

Immediately  before  entering  Key  Largo,  the  train 
crosses  the  drawbridge  at  Jewfish  Creek,  one  of  the 
long  tidal  streams  in  which  yachting  parties  in  Florida 
waters  take  such  delight.  To  go  through  Jewfish  Creek 
or  Steamboat  Creek  on  a  boat  carrying  a  searchlight  at 
night  is  a  treat  nobody  having  experienced  it  will  ever 
forget. 

Key  Largo  commences  immediately  across  the  bridge, 
but  it  contains  a  lake  of  considerable  size,  not  known 
to  exist  until  actual  construction  on  the  railroad  was 
commenced.  The  road  crosses  the  lake  on  an  embank- 
ment which  gave  much  trouble  in  the  construction.  The 
material  available  for  construction  here  proved  to  be 
the  fiber  of  mangrove  roots,  deposited  many  feet  deep. 
It    made    a    levee    upon    which    a    crossing    was    finallv 


writing,  the  Long  Key  Viaduct  is  the  southern  terminus 
of  the  road  for  construction  trains,  though  comparatively 
little  remains  to  be  done  between  that  structure  and 
Knight's  Key. 


AN  EXCAVATOR  FOR   HEAVY  STRIPPING, 

The  accompanying  illustration  shows  a  specially  de- 
signed stripping  excavator  built  by  The  Bellefontaine 
Foundry  &  Machine  Co.,  of  Bellefontaine,  Ohio,  for 
G.  W.  Prutsman,  Danville,  III.,  who  has  a  contract  with 
the  Consumers  Coal  Co.,  of  that  place,  to  strip  35  acres 
of  coal  lands.  The  proposition  is  to  remove  from  38  to 
40  ft.  of  overburden,  of  which  16  to  24  ft.  is  shale  and 
the  balance  gravel  and  clay  at  a  single  cut,  placing 
all  the  material  to  one  side,  leaving  a  bottom  width  of 
36  ft.  of  clean  coal   ready  for  removal. 

The  car  deck  is  30  ft.  wide  by  56  ft.  long,  mounted 
on  four  special  trucks  moving  on  two  tracks,  the  tracks 
composed  of  the  usual  short  heavy  sections  of  rails  laid 
loose  on  the  ties  and  tramed  with  bridle  bars.  The  for- 
ward trucks  are  at  the  immediate  front  end,*  while  the 
rear  ones  are  set  under  some  8  ft.  from  the  rear.  To 
allow  for  inequality  of  the  coal  surface  on  which  the 
tracks  are  laid,  each  truck  has  one  swivel  axle  so  that 
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eff'ected,  and  a  dressing  of  rock  superimposed,  both  to 
form  a  roadbed  and  to  prevent  the  bank  itself  from 
burning    up. 

Key  Largo  is  an  island  of  some  importance,  as  it 
produces  a  quantity  of  fruit.  It  contains  several  set- 
tlements on  its  outer  coast,  both  North  and  South  of 
where  the  road  enters,  which  is  near  to  the  middle  of 
the  Key.  After  reaching  the  high  ground  of  the  Key 
the  road  turns  to  the  southwest,  and  from  this  place 
on  follows  the  keys,  with  water  of  the  Bay  of  Florida 
or  the  Atlantic  ocean  almost  always  in  sight.  The 
grade  is  carried  high  enough  to  be  above  hurricane 
tides,  which  requires  a  fill  at  most  parts  of  the  line, 
though  there  are  a  few  slight  cuts  here  and  there,  and 
one  or  two  deeper  cuts  where  rock  is  quarried  for  bal- 
lasting the  road.  The  rock  is  coral,  and  beautiful 
specimens  may  be  gathered  in  the  quarries.  On  the 
ocean  side  of  the  keys  there  is  usually  found  a  sand 
beach,  with  a  sand  ridge  thrown  up  by  past  storms,  in 
which  cocoanut  trees  have  been  planted  and  found  a 
permanent  lodging.  These  trees  can  be  seen  a  long 
way  out  at  sea,  and  are  the  only  part  of  the  Florida 
Keys  that  usually  comes  in  sight  of  the  traveler  bound 
from  New  York  to  southern  ports  by  water.  An  ex- 
ception to  this  in  future  will  be  trains  upon  the  em- 
bankments, which  will  appear  to  passengers  on  ships  at 
sea  to  be  running  on  the  water  at  the  horizon.  The 
Long  Key  Viaduct,  rising  30  ft.  above  water  level,  will 
also  be  seen  a  considerable  distance  at  sea,  with  its 
chain  of    180  arches. 

The  temporary  terminus  of  the  road  for  this  winter's 
travel  will  be  the  Knight's  Key  Dock,  to  which  ships 
drawing  19  ft.  of  water  may  approach.  It  was  built 
for  the  purpose  of  receiving  masonry  supplies  for  the 
viaduct  work,  and  has  been  discharging  this  function  for 
some  time.  It  will  be  this  winter  the  most  southern  rail- 
way   terminus   in    the    United    States..      At    the    present 


the  load,  while  equal  on  each  wheel,  is  carried  on 
three  points.  The  truck  bodies  are  built  solid  of  heavy 
beams,  and  the  wheels  are  39  in.  in  diameter  and  weigh 
900  lbs.  each,  having  double  flanges  2^  in.  thick,  amply 
strong  to  crowd  the  rails  of  the  two  tracks  into  proper 
relation  to  each  other.  When  making  short  curves  one 
or  two  of  the  rails  are  laid  directly  on  the  ties  and  the 
other  on  steel  plates  on  the  ties.  Unusually  large  bolster 
plates  bear  into  bolster  plate  sockets  in  the  trucks,  there 
being  no  attachments  of  any  kind  otherwise,  so  that  the 
trucks  can  be  swiveled  short  enough  to  turn  the  entire 
machine  at  right  angles  in  less  than  twice  its  length  If 
desired.  To  give  the  entire  car  body  a  three-point  sus- 
pension on  the  four  trucks  the  rear  portion  of  the  car 
is  carried  on  a  5-in.  swivel  pin  in  the  center  of  a  large 
bolster,  which  in  turn  rests  on  the  two  rear  trucks. 

The  makers'  standard  double  engines  mounted  in  & 
single  bed  are  used  on  all  movements.  The  hoist  en- 
gines are  ioxi2-in.,  driving  the  drums  through  heavy 
steel  gears  with  a  5.75:1  ratio.  'The  backing  drum  is 
used  for  hoisting  or  changing  the  elevation  or  angle  of 
the  elevating  conveyor  and  not  in  any  way  in  connec- 
tion with  the  handling  of  the  bucket.  The  usual  steam 
clutches  with  outside  bands  wood  lined,  are  used.  The 
swinging  rig  is  an  8x8-in.  throttle  reversing  engine, 
while  an  engine  of  the  same  size  and  style  built  in  a  cast 
steel  bed  is  used  on  the  boom  as  a  thrusting  engine. 
The  conveyor  feeder  and  conveyor  are  driven  by  an 
8xio-in.  single  cylinder  engine.  Steam  at  125  lbs.  pres- 
sure is  provided  for  all  engines  from  an  open  bottom  ■ 
locomotive  type  boiler  60  in.  in  diameter  by  31  ft,  long, 
containing  88  3-in.  tubes  and  rated  at  100  h.-p. 

The  boom  is  35  ft.  from  center  to  center,  of  solid 
steel  beam  and  wood  combination.  The  dipper  handle  Is 
of  the  same  style  of  construction  24  ft.  long.  The  2-yd. 
dipper   is  built   entirely  of  wrought  and   forged  material 
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iB<  is  fttcd  «ilk  low  hrary  tectla.  It  U  handled  by 
iM-ia.  ctem. 

TW  tmiagag  circic  it  la  (t.  ia  diameter  made  of 
mM  plat*  lad  bcaa  coaatmcliaa  and  it  handled  br 
dooMr  i-in.  cabka  to  the  twinginc  rig.  The  deck  cast- 
ing oa  wfcick  citcie  icMa  it  the  makera*  tafcty  type. 

After  cxcaTating  the  outerUl  with  the  dipper,  it  ia 
CMI  iato  n  larga  ated  hopper  at  one  side  and  near  the 
tmt  ot  the  Bachine.  From  the  bottom  of  this 
il  ia  carticd  ia  a  nniform  rate  and  depth  by  an 
■I|.alecl  craca  feeder  aboot  i*  ft.  center  to  center  to  a 
(■■n  hopper  at  the  lower  end  of  the  elevating  belt 
fnfa.  This  is  a  40-in.  belt  running  on  a  steel  arm  los 
tL  ccatcr  to  center,  which  is  supported  on  a  tower  4B8 
fL  high  abo**  the  dcdc  This  tower  is  located  croaa-wise 
■■  the  car  body  and  just  back  of  the  A  frame.  The 
4aavia(  dcmace  at  tbe  outer  end  of  the  conveyor  ia 
•mttr  60  it.  ahore  tbe  track. 

In  the  ocdiaary  operation  of  the  machine  with  the 
a4-ft,  baiidlr,  all  very  large  or  heavy  pieces,  stumps  and 
laCB  are  caaly  cast  into  the  space  from  which  the  coal 
hia  hcca  leaswtd.  direct  from  thr  hopper.  Two  jacka, 
ha*  e*  ckkcr  aide  directly  under  the  elevator  tower  and 
Jiractly  attar  htil  to  the  car  body  without  an  overhang- 
lag  axai  aad  resting  on  the  track  just  back  of  the  front 
rcvcsrt  oacillation  of  the  elevator  or  car  to  any 
when  the  machine  is  in  operation. 

The  machitie  b  easily  moved  in  either  direction  by 
•lad  rope  laddea  booked  directly  into  the  back  of  the 
dipper.  Special  forged  track  grabs  which  seize  the 
raib  jaat  back  of  the  forward  trucks  serve  as  hitches  or 
aachora.  Changing  tbe  forward  and  rear  blocks  from 
IrtKic  to  trade  or  vice  versa  reverses  the  direction  of  the 
car  when  pulling  at  the  dipper. 


THE  HART  SECTIONAL  COOLING  TOWER 
AND    SPRAY     PREVENTER. 

Tbe  principal  difficulties  experienced  with  open,  na- 
tnral-draft  cooling  towers  have  been  the  limited  .ex- 
posure of  the  water  to  the  air  currents,  due  to  the  spray 
in  the  outer  portion  of  the  tower  blanketing  the  inner 
portions  of  the  tower,  and  the  loss  of  water  in  spray 
by  the  wind  beyond  the  to»'er.  These  have  both 
eliminated,  it  is  claimed,  in  the  tower  recently  de- 
■gncd  by  B.  Franklin  Hart,  Jr.,  &  Co.,  New  York.  A 
aew  foim  of  sectional  cooling  spray  is  used,  having  ser* 
rated  edges,  causing  the  water  to  fall  from  stage  to  stage 
in  fiody-divided  streams,  and  yet  permitting  tbe  general 
diatrihutioa  of  air  currents  throughout  all  portions  of 
the  tower  befeeu  the  traya.  The  trays  are  long,  shal- 
low trongiia.  a  few  inches  in  width,  built  in  any  length 
aad  located  in  the  tower  in  stages  with  small  spaces 
hetaceu  edges.  The  entire  construction  is  adapted  to 
iastallation  in  old  towers,  which  have  proved  of  insuf- 
ficiest  capadty  or  where  tower  construction  is  not  per- 
■taahlr  aad  it  ia  neceasary  to  install  tbe  system  in  ill- 
adapted  apacei. 

The  spraying  preventer  construction  involves  the  use 
of  galvanized  iron  baffle  plates  or  enclosures,  hung  out- 
aide  tbe  tower  at  each  stage  and  on  such  sides  as  to 
catch  the  spray  carried  outside  by  strong  prevailing 
windSL  Tbe  baffles  arc  hung  some  distance  out  from  the 
tower  so  as  not  to  interfere  with  the  wind  currents  of 
ordinary  intensity  and  are  inclined  inward  toward  the 
bottoo.  which  is  flanged  into  a  gutter  to  collect  the 
water  and  deliver  it  back  to  the  tower  again.  These 
arc  hung  alongside  the  upper  portions  of  the 
there  being  a  hne  mesh  screen  enclosure  around 
each  group  of  traya  lower  down. 


A  NEW   CONTACTOR. 


Tbe  Cntlcr-Hammer  Mfg.  Co.,  of  Milwaukee,  makers 
of  electric  controlling  devices,  has  recently  placed  on  the 
aoihet  an  improved  type  of  contactor  for  handling 
■aia-line  currents  where  the  nature  of  the  service  is 
severe.  In  such  cases  controllers  employing  sliding  con- 
tacu  cannot  always  be  reHed  upon  to  haitdle  the  main- 
Hae  cnrreat,  and  it  it  eitatomary  to  employ  a  controlling 
paad  cooaiiting  of  a  niunber  of  contactors,  this  pand 
ia  fctara  being  controlled  by  a  master  controller  designed 
to  regelate  the  teeondary  current  which  energizes  the 
loleaoida  of  tbe  eontactora 

The  oomactor  ia  a  compact  piece  of  apparatus  pro- 
vided with  powerftd  blow-out  magnet.  The  main  line  cir- 
cait  it  cloerd  by  the  solenoid  raising  a  pivoted  arm  carry- 
ia(  a  thick  copper  plate,  to  a  point  where  contact  ia 
■ade  with  a  pair  of  stationary,  laminated  copper  brushes. 
Afdag  on  this  contact  is  prevented  by  providing  an  auxil- 
iary copper  and  carbon  contact  in  the  field  of  a  powerful 
hl4ia  out  flMgnct,  which  extinguishes  the  arc  incident  to 
the  brceidac  of  Hk  drcttit.  This  auxiliary  contact  cUfta 
befbr  Hu  aiaia  eoatact  ia  made  and  opens  after  the  ntaia 
contact  it  bralua,  tb»  eSectnally  preventing  any  spark- 
ing oa  the  BMia  coetact. 

Another  faaprovcacttl  it  the  pivoting  of  the  blow-ont 
•bieMs,  pel  milting  these  to  be  raised,  as  shown  in  illus- 
tration, ao  as  to  expose  the  auxiliary  carbon  and  copper 
contact  In  earlier  typca  of  contactors  theae  shields  were 
iig<dly  faatencd  in  thdr  normal  position,  completely  cover- 


ing the  copper  and  carbon  contacts,  and  rendering  access 
to  these  difficult. 

The  present  construction  maices  renewal  of  either  con- 
tact, or  oi  the  coiled  spring  (visible  just  above  tbe  car- 
bon contact)  a  matter  of  a  few  moments  only.  At  a 
recent  test  at  one  of  the  largest  Pittsburg  steel  mills  a 
aao-volt  circuit  was  opened  and  closed  by  a  contactor  of 
this  type  88,000  times,  before  r<mewal  of  the  copper  and. 
carbon  contacts  became  necessary,  and  on  a  test  to  deter- 
mine time  required  for  repairs,  the  old  contacts  were  re- 
moved and  new  ones   inserted  in  less  than  two  minutes. 


PERSONAL    NOTES. 

Alexander  M.  Fox,  the  oldest  director  of  the  Penn- 
sylvania R.  R.,  died  recently  at  his  home  in  Philadelphia. 

Mr.  Franklin  B.  Ware,  of  New  York  City,  has  been 
appointed  State  Architect  of  New  York,  succeeding  the 
late  George  L.   Heiss. 

Mr.  John  J.  Rooney,  Jr.,  has  been  appointed  an  as- 
sistant engineer  in  the  City  Viaduct  Department  of  Cin- 
cinnati,  O.,  succeeding  Mr.   Thomas  Chuck,   resigned. 

Jonathan  Wainwright,  president  of  the  Drake  &  Strat- 
ton  Co.,  contractors,  Philadelphia.  Fa.,  died  at  his  sum- 
mer home  at  Ogdensburg,  N.  Y..,  Oct.   11,  aged  36  years. 

The  office  of  Mr.  E.  P.  Dawley  engineer  of  construc- 
tion of  the  New  York  New  Haven  &  Hartford  R.  R., 
has  been  removed  from  New  Haven  to  Providence,  R.  I, 

Major  William  L.  Sibert,  corps  of  engineers,  U.  S.  A., 
member  of  the  Isthmian  Canal  Commission,  was  in 
Pittsburg  recently  on  business  connected  with  the  canal 
project. 

Messrs.  Harold  Wallem  and  C.  F.  Schrotte,  of  the 
engineering  department  of  the  Siemens-Schuckert  Works, 
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of  Berlin,  are  on  a  tour  of  this  country,  studying  high- 
tension   electrical   developments. 

Mr.  H.  H.  McGee  has  been  appointed  engineer  in 
charge  of  new  construction  and  maintenance  of  bridges, 
buildings  and  structures  of  the  Ulster  &  Delaware  R.  R., 
with   headquarters  at   Rondout,   N.   Y. 

Robert  H.  Fleming,  general  manager  of  the  South- 
ern Contracting  Co.,  a  civil  engineer  closely  associated 
with  the  construction  of  several  railroads  during  the 
last  decade,  died  at  bis  home  in  Ludlow,  Ky.,  Oct.  8, 
aged   65   years. 

Mr.  O.  M.  Shepard,  formerly  general  superintendent 
of  the  New  York,  New  Haven  &  Hartford  R.  R.,  who 
retired  from  that  position  Oct.  i,  has  been  appointed 
general  assistant  to  Mr.  John  P*.  Stevens,  operating  vice- 
president    of    the    company. 

Mr.  D.  C.  Newman  Collins,  consulting  engineer  and 
industrial  architect,  29  Broadway,  New  York  City,  has 
recently  issued  a  paper  discussing  the  details  of  various 
classes  of  structures  and  the  materials  and  methods  em- 
ployed in   their  construction. 

Mr.  F.  G.  Hoffman,  city  engineer  of  Marion.  III.,  and 
Mr.  R.  E.  Townsend,  formerly  of  the  engineering  corps 
of  the  Mexican  Central  Ry.  Co.,  have  entered  into  part- 
nership, to  do  a  general  engineering  and  contracting 
buainess,   with  offices  at  Marion. 

Mr.  Edmund  Van  Hoesen,  formerly  deputy  state  engi- 
neer and  surveyor  of  New  York,  and  recently  employed 
by  tbe  New  York  Sute  Public  Service  Commission  as 
an  expert  on  railway  accidents,  has  resigned  the  latter 
position  to  become  chief  engineer  of  the  Tonopah  & 
Goldfield  R.   R. 


The  consolidation  of  the  bureaus  of  water  and  filtra- 
tion of  Philadelphia,  that  has  long  1>een  pending,  was 
authorized  by  the  Council  Oct.  10.  Mr.  F.  C.  Dunlap, 
formerly  at  the  head  of  the  Bureau  of  Filtration,  is  to 
be  chief  of  the  consolidated  bureaus,  which  will  be 
known  as  the  Bureau  of  Water. 

Mr.  Clarence  W.  Hubbell,  civil  engineer  to  the  Board 
of  Water  Commissioners  of  Detroit,  Mich.,  has  been 
engaged  to  manage  the  waterworks  of  Manila,  P.  I. 
Mr.  George  H.  Fenkell,  civil  engineer  to  the  Commis- 
sioners of  Water-Wbrks,  Erie,  Pa.,  has  been  appointed 
to  succeed  Mr.   Hubbell  at   Detroit. 

Prof.  C.  B.  Stewart,  of  the  University  of  Wisconsin, 
calls  attention  to  the  fact  that  by  an  oversight  on  the 
part  of  this  journal  the  excellent  article  on  his  experi- 
ments with  submerged  tubes,  printed  in  The  Engineering 
Record  of  Sept.  28,  was  not  stated  to  be  an  abstract 
of  a  forthcoming  bulletin  to  be  issued  by  the  university. 

Mr.  W.  E.  Leland,  mechanical  engineer,  Merchants' 
Exchange,  San  Francisco,  Cal.,  has  completed  plans  for 
the  power  plants  and  heating,  ventilating  and  water 
supply  systems  for  the  Alaska  Building,  San  Francisco, 
and  the  Oakland  Bank  of  Savings  Building.  He  is 
preparing  plans  for  the  ventilating  system  of  the  Oak- 
land Theatre   Building. 

Mr.  Walter  B  Snow  has  opened  an  office  at  170  Sum- 
mer St.,  Boston,  to  undertake  any  kind  of  publicity 
work  for  manufacturers  of  machinery  and  allied  pro- 
ducts. His  regular  service  will  cover  the  conduct,  on 
a  salary  basis,  of  the  publicity  departments  of  a  limited 
number  of  non-competitive  clients.  Special  service  will 
be  rendered  to  others  in  the  form  of  general  adver- 
tising, catalogue  making,  technical  writing  and  investi- 
gation. Mr.  Snow  acquired  an  intimate  acquaintance  with 
engineering  in  general  and  publicity  in  particular  dur- 
ing nearly  twenty-five  years  connection  with  the  B.  F. 
Sturtevant    Co. 

The  Association  of  Iron  and  Steel  Electrical  Engineers 
has  been  organized  to  further  the  application  of  elec- 
trical machinery  to  the  iron  and  steel  industry.  At  the 
6rst  meeting,  held  last  week  in  the  rooms  of  the  En- 
gineers' Society  of  Western  Pnnsylvania,  Pittsburg,  Pa., 
the  following  officers  were  elected:  James  Farrington, 
electrical  superintendent  of  the  La  Belle  Iron  Works, 
president;  J.  C.  Reed,  electrical  engineer  Pennsylvania 
Steel  Co.,  first  vice-president;  G.  W.  Sturgess,  electri- 
cal superintendent  Lackawanna  Steel  Co.,  second  vice- 
preaident;  G  H  Winslow,  electrical  engineer  National 
Tube  Co.,  secretary,  and  E.  W.  Yearsly,  electrical  engi- 
neer   Midvale    Steel    Co.,    treasurer. 


BUSINESS    NOTES. 


The  Northern  Engineering  Works,  Detroit,  has  fur- 
nished two  12-ton  overhead  traveling  cranes  to  the 
Bingham  Junction,  Utah,  plant  of  the  United  States 
Smelting  Co.  The  same  company  has  supplied  the 
Oriental  Metal  Bed  Co.,  Hoboken,  N.  J.,  with  a  New- 
ton cupola. 

The  Fort  Pitt  Bridge  Works,  Of  Pittsburg,  has  opened 
an  office  in  the  Fisher  Building,  Chicago,  in  charge  of 
Mr.   A.   R.   Young,   C.   E. 

The  Ambursen  Hydraulic  Construction  Co.,  of  Boston, 
Mass.,  has  commenced  work  on  a  dam  27  ft.  in  maxi- 
mum height  and  350  ft.  long  across  the  Sebasticook 
River  at  Winslow,  Me.  The  owners  are  the  Fort  Hali- 
fax   Power   Co.,    Waterville,    Me. 

A  large  order  for  vises  has  just  been  placed  with  the 
Pittsburg  Automatic  Vise  &  Tool  Co.  by  the  Washing- 
ton Terminal  R.  R.  for  its  new  shops  in  Washington. 
The  vises  are  of  the  double  and  single   swivel  types. 

KeufFel  &  Esser  Co.  have  moved  from  their  tempor- 
ary quarters  in  San  Francisco  to  their  new  building  at 
48-50  Second  St.  The  blue  printing  plant  in  the  new 
establishment  has  been  given  special  attention  so  that 
work    can   be    turned    out    rapidly. 

The  Pilling  Air  Engine  Co.,  of  Detroit,  Mich.,  manu- 
facturers of  pneumatic  hoists,  locomotive  turntable  mo- 
tors and  compressed  air  hoisting  machinery  will  change 
its  name  to  the  Detroit  Hoist  &  Machine  Co.,  a  new 
corporation  with  capital  stock  fully  paid  of  $50,000. 
The  Pilling  corporation  will  be  retained  with  a  nominal 
capital  to  protect  the  name  and  good  will.  Both  com- 
panies will  be  controlled  by  the  same  management.  A 
new  plant  has  just  been  Mnstalled  and  is  now  in  opera- 
tion. Other  improvements  will  be  added  in  the  near 
future,  provision  having  been  made  by  the  purchase  of 
three  ucres  of  ground  on  the  Grand  Trunk  R.  R.  at 
Milwaukee   Junction,   in    Detroit. 

The  Seaboard  Portland  Cement  Co.,  which  will  build 
a  plant  at  Alsen,  N.  Y.  (clay  and  limestone  proposi- 
tion), has  placed  an  order  with  the  Lehigh  Car.  Wheel 
&  Axle  Works,  Catasauqua,  Pa.,  covering  its  entire  pul- 
verizing requirements,  comprising  forty-five  42in.  Fuller- 
Lchigh  Pulverizer  Mills,  capable  of  pulverizing  the  coal, 
raw  material  and  clinker  for  the  6,000  barrel  plant. 

The  Jones  &  Laughlin  Steel  Co.  is  a  recent  purchaser 
of  two  AUis-Chalmers  i.ooo-kw.  6,600-volt  generators 
wound  for  25.cycle  3-phase,  and  designed  to  operate  at 
94  r,  p.  m.     These  units,  together  with  a  6oo-kw.  direct- 
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current  generator  2,400-volt  and  operating  at  no  r.  p. 
m.,  will  be  installed  in  the  new  Aliquippa  Works  on 
the  Ohio  River  several  miles  outside  of  Pittsburg.  A 
new  500-kw.  motor  generator  set,  comprising  a  syn- 
chronous motor  rated  at  6,600  volts,  wound  for  3-phase, 
25  cycles,  and  a  250-volt  direct-current  generator  is 
also   being  added  to  the   structural   shop. 

The  General  Fireproofing  Co.  has  secured  control  of 
the  sale  of  universal  corner  bead  in  the  United  States 
through  a  contract  just  effected  with  the  manufacturers, 
the  Rogers-Shear  Co.,  Warren,  Pa.  Universal  corner  bead 
is  used  as  reinforcement  for  plastered  corners,  and  as 
it  may  be  made  to  bend  uniformly,  it  is  also  used  as  a 
finish  around  windows,  on  arches  and  ovals,  doing  away 
with  the  necessity  of  combustible  wood  trim.  It  also 
results  in  a  saving  of  the  plasterers'  time  as  it  gives 
straight  and  true  lines.  The  material  was  used  in  the 
new   Plaza   Hotel,   New  York, 

The  Sandusky  Portland  Cement  Co.,  of  Sandusky.  0., 
manufacturers  of  Medusa  water-proof  compound,  report 
that  this  material  was  used  in  the  following  work: 
Concrete  foundations  and  cement  plaster  coat  on  the 
light  well  in  the  new  concrete  ofiRce  structure  known 
as  the  Pacific  Building,  San  Francisco;  in  the  new 
plant  for  the  District  of  Columbia  Paper  Mfg..  Co., 
Washington,  D.  C;  by  the  Aberthaw  Construction  Co., 
in  concrete  tanks  and  water  filter  for  the  Woronoco 
Paper  Co.,  near  Boston,  Mass.;  for  stopping  leaks  in 
the  Illinois  Tunnel  Company's  concrete  subway  work, 
Chicago,  111.,  and  by  James  Stewart  &  Co.,  contractors, 
in  the  linoleum  plant  being  constructed  by  them  at  Lan- 
caster,   Pa. 

Some  months  ago  the  Culler-Hammer  Mfg.  Co.  an- 
nounced the  purchase  of  The  Wirt  Electric  Co.,  of 
Philadelphia.  The  fojmer  company  has  now  consoli- 
dated the  Wirt  business  with  that  of  its  New  York 
plant  at  Park  Ave.  and  130th  St.,  where  the  manufac- 
ture of  Wirt  apparatus  will  be  continued.  Informa- 
tion concerning  Wirt  apparatus  may  be  obtained  from 
any  of  the  Cutler-Hammer  offices. 


TRADE  PUBLICATIONS. 

A  recent  pamphlet  of  the  Atlas  Construction  Co.,  St. 
Louii,  Mo.,  describes  the  Atlas  reinforced  concrete 
chimney  on  the  Wiederholt  system.  It  makes  use  of 
a  hollow  tile  construction,  a  double  shell  of  hollow  tile 
being  erected  in  sectional  form  which  serves  as  a  mold 
and  obviates  the  necessity  of  wooden  forms.  Illua- 
tiationa  are  presented  of  a  number  of  chimneys  that 
have  been   erected   in    different   parts  of   the  country. 

The  results  of  tests  of  the  spreading  power  of  carboniz- 
ing coating,  made  by  the  Goheen  Manufacturing  Co., 
Canton,  O.,  and  of  red  lead  and  graphite  are  printed  in 
a  folder  by  the  Goheen  Company.  The  tests  were  made 
under  the  direction  of  Prof.  Wm.  T.  Magruder,  of  Ohio 
State  University,  at  the  Columbus  shops  of  the  Pennsyl- 
vania lines,  on  rusty  sheets,  some  freshly  sandblasted, 
and  some  cleaned  with  wire  brushes,  and  on  new  sheets 
coated  with  mill-oxide.  The  results  show  a  decided  ad- 
vantage for  carbonizing  coating. 

The  American  Steel  &  Wire  Co.  has  published  a  hand- 
book and  catalogue  of  concrete  reinforcement,  consisting 
of  1 18  pages,  sJ^xg  in.,  bound  in  cloth.  It  contaiiis 
chapters  on  the  economic  use  and  properties  of  reinforced 
concrete,  cost  and  strength  of  concrete,  reinforcing  steel, 
protection  of  steel  and  iron  from  corrosion,  fire  protec- 
tion, modulus  of  elasticity,  the  bonding  of  courses,  freez- 
ing, cements,  and  finishing  and  facing  concrete  surfaces. 
Almost  all  of  the  reading  matter  is  taken  from  the  works 
of  Buel  and  Hill,  Taylor  and  Thompson,  and  Webb. 
Special  attention  is  called  to  the  merits  of  triangular 
mesh  wire  reinforcement,  made  by  the  company.  Twenty- 
three  pages  are  given  to  diagrams  and  tablesl  of  the 
weights,  areas  and  sizes  of  triangular  and  square  mesh 
wire  reinforcement,  safe  bending  moments,  weights  and 
thicknesses  of  slabs,  and  areas  and  weights  of  steel  and 
iron  wire.  The  bending  moment  diagrams  and  tables  are 
based  9n  Professor  Talbot's  tests  and  formulas.  Sug- 
gested methous  of  using  reinforcement,  and  views  of 
buildings  for  which  the  American  Steel  &  Wire  Co.  fur- 
nished the  reinforcing  steel  take  up  25  pages  at  the  end 
of  the  book. 

The  latest  edition  of  the  book  on  Municipal  Filtration 
published  by  the  Pittsburg  Filter  Mfg.  Co.,  Pittsburg,  has 
109  pages  devoted  to  explanatory  matter  on  the  mechani- 
cal filtration  of  water  and  descriptions  of  the  apparatus 
and  plants  built  by  the  company.  The  successive  steps 
of  coagulation,  sedimentation  and  filtration  are  taken  up, 
and  the  conditions  which  cause  variations  in  these  steps 
of  the  purification  process  are  discussed.  The  design  of 
the  apparatus  for  successfully  carrying  on  the  three 
stages  of  treatment  are  next  taken  up,  and  besides  show- 
ing the  company's  designs  by  photographs  and  drawings, 
illustrations  and  descriptions  of  actual  plants  using  the 
equipment  are  added.  Of  these  plants  the  one  at  Harris- 
burg,  Pa.,  with  a  capacity  of  10,000,000  gal,  per  day,  is 
treated  most  fully.  Extracts  from  reports  showing  re- 
mits of  mechanical  filtration  oecupy  the  last  few  pages 
of  the  book.  The  book  will  prove  interesting  and  helpful 
to  those  who  are  selecting  a  filtration  system. 
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The  seventh  edition  of  the  Review  of  Technical  Paints 
for  Metal  has  lately  been  issued  by  the  National  Paint 
Works,  Wiljiamsport,  Pa.  The  book  is  by  Mr.  Frank  P. 
Chcesman,  and  contains  a  great  quantity  of  valuable  mat- 
ter for  paint  users,  much  of  the  material  being  taken  from 
papers  and  reports  to  the  American  Society  for  Testing 
Materials,  the  Master  Car  and  Locomotive  Painters'  Asso- 
ciation, the  Association  of  Railway  Superintendents  of 
Bridges  and  Buildings,  and  similar  organizations.  Ine 
requirements  of  paints  for  metals,  covering  capacity  and 
the  factors  attecting  it,  and  the  relation  of  covering  capa- 
city to  durability,  are  taken  up  in  the  opening  pages. 
Then  follow  discussions  of  the  causes  of  paint  decay, 
pigments  and  vehicles.  Linseed  Oil  Versus  Paint  as  Prim- 
ing Coats  for  Metal,  the  latter  a  paper  by  Mr.  Cheesman 
before  the  1907  meeting  of  the  American  Society  for 
Testing  Materials,  and  experiences  with  coatings  for  con- 
crete and  cement.  The  next  division  of  the  book  contains 
a  great  fund  of  experience  with  paints  for  bridges,  cars, 
and  steel  cage  buildings,  together  with  short  descriptions 
of  the  principal  paints  made  by  the  company.  Under  the 
description  of  each  paint,  the  experiences  with  it  on  all 
classes  of  work,  are  noted,  thus  aiding  materially  in  the 
selection  of  a  paint  for  any  particular  condition.  Nearly 
50  per  cent,  of  the  company's  output  is  composed  of 
paints  made  up  from  the  purchasers'  specifications,  the 
company  making  a  specialty  of  such  work. 

The  Patton  Clay  Mfg.  Co.,  Patton,  Pa.,  has  issued  an 
attractive  catalogue  of  its  products  in  vitrified  sewer 
pipe,  specials  and  fittings,  wall  coping,  flue  linings, 
building  blocks,  hollow  tile  floor  arches  and  beam  cov- 
ering, and  paving  and  building  brick.  Comprehensive 
tables  are  given  of  the  weights  and  dimensions  of  all 
sizes  of  standard,  double  strength  and  special  socket 
sewer  pipe,  feet  of  pipe  to  a  car  load,  cubic  yards  of  ex- 
cavation per  lineal  foot  of  trench,  carrying  capacity  of 
sewers,  number  of  brick  for  different  shapes  and  sizes 
of  sewers,  and  there  are  miscellaneous  tables  and  prac- 
tical notes  on  laying  sewer  pipe.  An  interesting  table 
gives  the  net  prices  of  sewer  pipe  and  fittings,  based  on 
given  list  prices,  the  discounts  varying  by  i  per  cent, 
from  45   to  90  per  cent. 

A  handsome  catalogue  has  been  published  by  the  Mar- 
ion Steam  Shovel  Co.,  Marion,  Ohio,  describing  the  uses 
of  its  six  standard  shovels,  a  railroad  ditcher  and  some 
specially  constructed  machines.  The  shovels  are  de- 
scribed in  detail,  and  there  is  a  table  in  which  the  dimen- 
sions and  weights  of  all  the  models  are  arranged  in  par- 
allel columns,  for  easy  comparison  in  selecting  the  shovel 
best  adapted  to  given  conditions.  The  standard  models 
have  working  weights  of  23,  38,  58,  70,  85,  and  105  tons, 
the  dippers  being  J4,  iH,  2,  2}^,  4  and  5  yd.  respect- 
ively. The  railroad  ditcher  has  a  J^-yd.  dipper,  weighs 
20  tons,  and  works  on  a  train  of  flat  cars,  moving  the 
entire  length  of  the  train  and  loading  the  car  next  to 
the  one  on  which  it  rests.  One  advantage  of  this  ma- 
chine is  that  a  train  can  be  run  into  a  narrow  cut  and 
loaded  without  the  use  of  additional  track.  The  greater 
part  of  the  book  is  devoted  to  half-tone  pictures  of  Mar- 
ion shovels  and  unloaders,  operating  under  a  great  var- 
iety of  conditions.  Among  the  interesting  illustrations 
are  those  of  shovels  working  in  tunnels,  a  105-ton  shovel 
with  a  40-ft.  boom,  a  shovel  burning  oil  and  another 
using  compressed  air.  The  Marion  unloader  is  made  in 
three  styles,  with  center,  right  hand,  and  left  hand  plows, 
each  style  being  made  in  four  sizes. 

A  useful  list  of  specifications  for  vitrified  conduits, 
with  information  regarding  their  shipment,  has  been  pre- 
pared by  the  Rochester  Sewer  Pipe  Co.,  Rochester,  N.  Y. 
Some  months  ago  the  manufacture  of  these  ducts  was 
briefly  explained  in  this  journal,  and  the  care  taken  in  in- 
specting and  loading  them  was  mentioned. 

The  Chain  Belt  Co.,  Milwaukee,  Wis.,  has  recently 
issued  a  new  288-page  cloth-bound  edition  of  its  gen- 
eral cat'alogue,  of  elevating,  conveying  and  power  trans- 
mitting machinery.  The  first  part  is  devoted  to  illus- 
trations of  various  styles  of  conveyors  and  typical  in- 
stallations made  by  this  company  in  various  parts  of 
the  country.  Following  this,  is  a  large  amount  of  in- 
formation concerning  the  installation  of  conveying  ma- 
chinerv.  in  which  is  included  the  approximate  horse- 
powers required  to  operate  chain  belts  of  different 
types.  The  next  section  is  devoted  to  supplies  for 
conveying  machinery,  the  greater  part  listing  the  var- 
ious styles  and  sizes  of  sprocket  chains,  special  attach- 
ment links  and  sprocket  wheels  for  use  with  them,  with 
an  extensive  list  of  bucket  elevator  supplies  of  all  kinds. 
In  addition  an  extensive  list  of  han^^ers,  couplings,  pul- 
leys, gearing  and  other  mill  supplies  Is  given.  Among 
the  special  machinery  manufactured  by  this  company 
there  are  listed  the  Clark  automatic  power  grain  shov- 
els, chain-driven  foundry  tumbling  mills  ahd  revolving 
screens. 

Electric  heatingf  and  cooking  devices  for  marine  uses 
are  described  in  a  new  bulletin  from  the  General  Elec- 
tric Co.,  Schenectady,  N.  Y.  As  practically  all  steam 
vessels  have  electrical  generating  plants,  there  are  a 
number  of  heating  devices  which  may  become  very  con- 
venient on  shipboard,  including  electric  air  heaters  and 
radiators,  water  heaters,  flat-irons,  surgeons'  instruments, 
heating  pads,  and  a  variety  of  electric  cooking  utensils, 
examples  of  all  of  which   are  illustrated. 


65 


A  valuable  catalogue  of  hydraulic  machines  has  re- 
cently been  issued  by  the  Watson-Stillman  Co.,  New 
York.  It  is  a  i40-page  book  devoted  particularly  to 
pumps  and  accessories  intended  for  the  very  high  pres- 
sures, for  hydraulic  presses,  etc.,  including  all  types 
from  the  single-plunger,  band-operated  machines  to 
steam-driven  pumps  of  the  multi-cylinder  type,  for  pres- 
sures up  to  10,000  lb.  per  square  inch.  The  extensive 
list  of  accessories  includes  hand  and  accumulator  stop 
actions,  accumulator  pump  release  actions,  balanced- 
spindle  by-pass  valves  and  air  pressure  boosters.  A 
feature  of  the  book  is  the  illustrations  and  lists  of  parts, 
including  leather  packing,  for  all  of  the  standard  pumps 
bujit.  Some  of  the  highly  developed  hydraulic  ma- 
chinery built  by  this  company,  for  use  in  the  North 
River  tunnels,  is  also  illustrated. 

A  new  edition  of  its  blow-off  valve  booklet  has  re- 
cently been  issued  by  the  Lunkenheimer  Co.,  Cincinnati, 
Ohio,  in  which  the  straight-away,  "Duro,"  angle  and  lo- 
comotive type  valves  are  described.  Complete  lists  of 
dimensions  and  prices  of  these  valves  and  parts  are 
given  and  approved  methods  of  connecting  them  to  the 
boilers  suggested.  An  improvement  recently  made  in  the 
Duro  valve,  by  which  a  rod  may  be  easily  entered  into 
the  horizontal  boiler  connection  for  breaking  up  scale 
and  sediment,  is  described. 

A  new  type  of  vertical  oil  engines  built  by  the  De 
T  -  Vergne  Machine  Co.,  New  York,  is  described  in  a 
folder  recently  issued.  This  engine  differs  from  the 
well-known  Hornsby-Akroyd  horizontal  oil  engine  in  that 
it  is  of  the  two-cycle  type  and  is  especially  designed  for 
use  with  cheap  fuels,  such  as  kerosene  or  fuel  oil,  and 
not  for  gas  or  gasoline.  The  engine  is  especially  adapt- 
ed for  high  speed  operation  for  direct  connection  to 
electrical  generating  or  other  high  speed  machinery,  and 
is  also  made  in  a  marine  type  for  use  in  launches.  It 
is  at  present  built  in  only  the  7'A  and  i.?  h.-p.  sizes. 
Many  advantages  of  reliability,  economy  and  small  space 
occupied   are  claimed  for  the   new  engine. 

The  Murphy  automatic  smokeless  furnace  is  described 
at  length  in  a  handsome  catalogue  recently  issued  by  the 
Murphy  Iron  Works,  Detroit,  Mich.  Improvements  in 
its  details  are  well  illustrated  and  good  methods  of  set- 
ting the  furnace  for  automatic  stoking  suggested.  The 
booklet  has  a  large  number  of  good  engravings  illustrat- 
ing the  parts  of  the  stoker  mechanism  and  showing  rep- 
resentative installations  of  the  furnace.  Among  the  re- 
cent notable  installations  are  those  in  four  of  the  power 
stations  of  the  New  Orleans  Railway  &  Light  Co.,  in  the 
new  Brunot  Island  power  house  of  the  Pittsburg  Ry. 
Co.,  and  in  the  power  plants  of  the  Kalamazoo  Paper 
Co.,  and  the  West   Virginia  Pulp  &  Paper  Co. 

The  York  Mfg.  Co.,  York,  Pa.,  has  issued  a  series  of 
new  bulletins  covering  its  line  of  vertical  single-acting 
and  horizontal  double-acting  refrigerating  and  ice-making 
machinery.  In  bulletins  No.  10  and  15  are  presented 
complete  descriptions  of  the  vertical  and  horizontal  ma- 
chines respectively,  illustrating  them  in  various  sections 
and  elevation  and  explaining  in  detail  their  various  fea- 
tures. In  each  of  the  other  bulletins,  Nos.  11  to  20  in- 
clusive, one  of  the  various  standard  sizes  of  ammonia 
compressors  is  illustrated  in  detail,  those  illustrated  rang- 
ing from  10  to  171;  tons  of  refrigeration  for  the  verti- 
cal single-acting  machines  and  a  30-ton  unit  of  the 
horizontal  type.  In  addition  to  the  above,  bulletin  No. 
22  discusses  the  principal  features  of  the  new  ammonia 
absorption  type  of  refrigerating  machinery,  the  manu- 
facture of  which  has  recently  been  undertaken  by  this 
company  in  addition  to  its  ammonia  compression  type. 

Economical  machinery  for  the  coal  mine  is  the  subject 
of  an  attractive  24-page  pamphlet  from  the  Ingersoll- 
Rand  Co.,  explaining  various  classes  of  labor-saving  ma- 
chinery manufactured  by  this  company.  Ten  different 
lines  of  apparatus  are  described,  the  new  Ingersoll  pick 
machine,  the  radial  axe,  the  diamondless  core  drills,  the 
electric-air  rock  drills,  pneumatic  drills  and  hammers, 
the  return  air  pumping  system,  the  pneumatic  displace- 
ment pumps  and  air  compressors  of  all  types  and  ca- 
pacities. 

Recent  bulletins  issued  by  the  Sprague  Electric  Co., 
New  York,  describe  motor  equipments  that  have  been 
devised  for  single  and  double  magazine  Mergenthaler 
linotype  machines,  and  electric  dynamometers  for  test- 
ing gasoline  engines.  The  latter  is  an  electrical  dynamo- 
meter equipment,  especially  mounted  for  convenience  of 
connecting  to  internal  combustion  engines  of  the  auto- 
mobile type  for  testing  purposes,  and  is  being  exten- 
sively used  in  the  automobile  manufacturing  industry.  A 
bulletin  has  also  been  published  describing  the  motor- 
driven  machine  tool  equipment  of  the  new  shops  of  the 
F.  Wesel  Mfg.  Co.,  in  Brooklyn,  N.  Y.  This  installation 
is  a  model  one  for  the  economies  in  space  that  have  been 
effected  by  carefully  designed  motor  applications  to  ma- 
chines and   for  its  well  arranged  wiring  system. 

Sullivan  mining  hoists  are  described  in  bulletin  56 
issued  by  the  Sullivan  Machinery  Co.,  Chicago.  Tli« 
details  of  their  construction  and  the  methods  of  their 
operation  are  explained,  and  there  are  illustrations  of 
a  large  number  of  hoisting  engines  at  mines  in  the  Laka 
Superior   iron    district   and   elsewhere. 

Wlestinghouse  incandescent  lamps  are  listed  in  a 
pamphlet  recently  issued  by  the  Westinghouse  Lamp 
Co.,    which    includes    a   pamphlet   statement    of   the    varl- 
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Tk«  BriMoI  electric  pyrometer  is  described  in  con- 
liiifiiM*  detail  in  cataloc  70,  recently  issued  by  Wm.  H. 
Biiatol,  New  York.  Toese  pyromcten  are  manufactured 
m  bolk  tke  iadicatioc  and  recording  types  and  in  switcli- 
board  or  portable  model*,  and  have  been  adapted  to  a 
terse  Boaber  of  tao^xrature  scales  for  a  great  variety 
«<  — iiiiUnnilt  pcoocMcs.  Many  applications  of  the 
ImlUMiMt  an  aoneafted.  and  full-size  charts  are  illus- 
trated to  Aow  record*  taken  in  blast  furnaces  and  in 
■Mlal  ■sfhing. 

Tke  Cvtb  stcaaa  turbrae  generator  is  described  Jn  a 
TalniMa  pmiphlrt  recently  issued  by  the  General  Elec- 
tric Co..  S^cnectady,  N.  Y.  It  will  be  found  of  special 
interest  on  account  of  the  Taluable  information  pre- 
aented  relative  to  snperbeating,  vacuum  and  economy, 
and  to  tbe  details  of  construction  and  operation  of  the 
Cortii  apparatus.  Of  particular  interest  are  the  por- 
tions referring  to  the  detail*  of  the  new  Curtis  hydrau- 
lic governor,  the  low-pressure  turbine  sets  recently  in- 
stalled and  their  ecottomy  curves,  and  the  illustrations 
of  tke  methods  of  cutting  and  riveting  buckets.  Detail 
teals  arc  given  of  9,000,  $,000,  2,250  and  1,000  kw.  tur- 
hiae  geatrator  nnits,  which  show   some  remarkably   high 


gas  producers  are  discussed  at  length  in  a 
recently  issued  by  the  Wile  Power  Gas  Co., 
F"'^"*".  N.  Y..  with  special  reference  to  the  com- 
pany's system  of  pressure  gas  without  using  a  holder. 
The  various  characteristics  of  the  Wile  system  are  well 
illostrated,  including  the  automatic  water  regulators, 
the  operating  valves,  etc,  by  means  of  which  a  uniform 
quality  of  gas  is  secured  with  quick  responses  to  changes 
in  tbe  kwd.  The  producers  are  built  in  two  types,  one 
cooiprisaas  units  from  35  to  150  h.  p.  in  capacity,  and 
tke  other  units  up  to  500  h.  p.,  and  specifications  for 
psodncer  apparatus  and  equipments  are  suggested. 

EqiUpsnent  for  the  power  plant  is  the  subject  of  a 
eoBprehensive  pamphlet  recently  issued  by  the  Schutte 
A  Koerting  Co.,  Philadelphia,  Pa.,  which  describes  an 
extensive  variety  of  injectors,  condensors.  valves  and 
other  steam  specialties.  The  eductor  condenser  is  de- 
scribed  at  length  and  representative  installations  illus- 
trated, and  also  Koerting  spray  nozzles  used  in  power 
plants  for  the  recooling  of  condenser  circulation  water; 
several  illustrations  are  presented  of  these  cooling  spray 
jets  in  operation  at  power  plants.  The  remainder  of 
the  catalog  is  devoted  to  automatic  stop  and  check 
valves  of  a  noiseless  pattern,  stop,  check  and  emergency 
valves,  free  exhaust  valves,  balance  trip  valves  and 
combined  trip  and  throttle  valves. 

Kecent  publications  of  the  Fort  Wayne  Electric  Works 
include  bulletins  describing  the  type  L  small  direct- 
current  motor*  and  type  MPL  belted  generators  for 
KffltHttg  and  power  purpoae*.  The  details  of  construction 
of  tUs  apparatus  sre  shown  and  applications  of  tbe  small 
motors  for  belted  and  individual  drives  are  illustrated. 
The  generators  are  made  in  an  extensive  range  of  sizes 
tip  to  400  kw.,  and  embody  many  improvements  in  con- 
structional detail  over  former  types.  In  addition  to  the 
above,  a  revised  instrtiction  book  has  been  issued  for 
tbe  type  K  single-phase  integrating  induction  watt  me- 
ters, built  by   this   company. 

Two  pamphlets  recently  issued  by  the  B.  F.  Sturte- 
T>m  Co.,  Hyde  Park,  Mass.,  outline  the  improvements 
tkst  have  recently  >eeo  made  in  the  Sturtevant  direct- 
current  electric  motors.  One  bulletin  is  devoted  to  the 
bipolar  and  four-pole  types  of  motors  which  are  bulk 
in  sizes  from  ^  to  2  h.  p.  for  the  bipolar  motors,  and 
from  a  to  80  h.  p.  in  the  four-pole  type,  while  the  other  . 
boUetin  is  devoted  to  the  eight-pole  type  of  motor  for 
riow  speed  (ervice,  which  is  built  in  a  variety  of  forms 
aad  in  powers  from  6  to  75  h.  p.  A  feature  of  the 
new  designs  sre  special  forms  of  motor  construction 
for  direct  mounting  upon  the  sides  of  blower  casings 
for  direct  connected   fan  drives. 

Bulletin  it,  recently  issued  by  the  Ridgway  Dynamo 
ft  Engine  Co.,  Ridgway,  Pa.,  ia  an  attractive  portfolio 
of  illostrations  of  engines  and  generators  the  company 
has  installed  in  power  plants  in  all  parts  of  the  country. 
Both  engine*  and  generators  are  shown  in  numerou* 
type*  and   installed  under   many  conditions  of  operation. 

Green  fuel  economizer*  at  the  Manhatun  power  sta- 
tion of  the  Inicrborongh  Rapid  Transit  Co.  form  the 
wbiect  of  a  pamphlet  recently  issued  by  the  Green  Fuel 
Economizer  Co.,  Mattewan,  N.  Y.,  and  containing  a  re- 
print of  a  paper  read  by  Mr.  R.  D.  Tomlinson,  before 
the  New  York  Railway  Qub. 

BrownhoiM  locomotive  crane*  with  Brown  patent  grab 
boded*  for  handling  ore,  coal,  limestone,  slag,  etc.,  are 
ilhtstrated  in  circular  L  recently  issued  by  the  Brown 
Hoiaiing  Machinery  Co.,  Qeveland,  Ohio.  The  con- 
atractiott  of  the  locomotive  cranes  is  shown  in  detail 
aad  their  eficieney,  economy,  flexibility  and  adaptability 
for  a  great  variety  of  work  are  explained,  a*  are  al*o 
tboae  of  the  Brown  ore  grab  buckets.  Locomotive 
crane*  of  all  aire*  fitted  with  these  grab  bucket*,  are 
ihn  n  n  ia  operation  in  variou*  classc*  of  aervice,  and  a 
partial  li*t  of  companie*   using  them   i*   presented. 
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Notes  Arranttd   Alphabttically    by   Stattt. 
Jackson,  Ala. — See  "Power  Plants,  Gas  and  Electricity." 

Sulphur  Springs,  Ark. — See  "Power  Plants,  Gas  and 
Electrcity." 

Redlands,  Col. — The  stockholders  of  the  Domestic  Water 
Co.  are  reported  to  have  decided  to  issue  $50,000  addi- 
tional bonds  for  improving  the  system. 

Oakland.  Cal. — The  Bd.  of  Pub.  Wks.  is  reported  to 
have  on  Oct.  9  adopted  the  plans  for  a  salt  water  system, 
furnishing  auxiliary  fire  protection  to  the  city,  to  cost 
about   $130,000. 

Yuba  City,  Cal. — Chas.  Andross,  proprietor  of  the  wa- 
ter works,  is  reported  to  be  considering  the  erection  of 
a   steel  tower  and  tank. 

Oceanside,  Cal. — It  is  stated  that  bids  will  be  received 
until  Nov.  s.  by  the  Bd.  of  Trustees  for  one  horizontal 
return  tubular  boiler  48  in.  in  diam.  and  16  ft.  long,  and 
one  cross-compound,  high-duty  pumping  engine  of  1,000 
gals,  capacity.     H.   u.    Brodie,    City   Clk. 

Los  Angeles,  Cal. — We  are  informed  that  all  bids 
opened  by  the  Bd.  of  Water  Comrs.  on  Sept.  30  for  a 
7,000, 000-gal.  cross  compound  pumping  engine  for  the 
Buenea  Vista  pumping  station  have  been  rejected. 

"Bids  were  opened  on  Sept.  30  by  the  Bd.  of  Water 
Comrs.  (Wm.  MulhoUand,  Supt.)  for  2  water  tube  boilers 
of  300-h.  p.  ea.  for  the  Buena  Vista  pumping  station, 
and  Chas.  C.  Moore  &  Co.  secured  the  contract  for  a 
total  of  $9,540  for  Sterling  boiler,  manufactured  by 
Babcock  &  Wilcox  Co.,  to  have  3,034!  sq.  ft.  of  heat 
surface. 

Fruit,  Colo. — Bids  are  wanted  until  Nov.  1  for  $25,000 
bonds,  to  be  issued  for  the  purpose  of  completing  water- 
works for  fire  and  domestic  purposes.  I.  H.  Whitte- 
more,   Town  Clk. 

Ft.  Du  Pont,  Delaware  City.  Del. — The  following  are 
the  bids  opened  on  Oct.  10  by  Capt.  J.  L.  Knowlton, 
Constr.  Q.  M.,  for  (a)  150,000-gaI.  steel  tank,  according 
to  government  specifications,  (b)  iscooo-gal.  steel  tank, 
contractor's  specifications;  (c)  150,000-gal.  steel  tank, 
government  specifications,  but  without  heater,  valve  cham- 
ber, mains  or  piping,  etc.;  (d)  additions  to  pump  house, 
pipe    work    and   overflow    reservoir;    re?-  air    compressor 


Extra  heavy  valves  are  listed  in  a  pamphlet  recently 
issued  by  Jenkins  Bros.,  New  York,  in  which  special 
reference  is  made  to  hign-grade  valves  suitable  for  the 
extra  heavy  pressures  which  are  now  gerterally  carried 
in  power  plants.  The  valves  shown  have  both  brass 
and  iron  bodies  and  are  made  in  the  globe,  angle  and 
check  patterns  suitable  for  working  pressures  up  to 
300    lb. 

The  1907  edition  of  the  Bu6fa1o  Forge  Company's  gen- 
eral catalog  describes  forges,  blacksmiths'  tools,  power 
blowers  and  exhausters,  heating  and  ventilating  appar- 
atus, pumps  and  ventilators.  The  list  of  forges  includes 
all  types  from  small  hand  blowers  to  the  improved 
down  draught  forges  and  heating  furnaces  for  shop  in- 
stallations, with  the  complete  equipment  of  accessories 
necessary  for  such  plants.  Other  smithshop  tools  dc 
scribed  are  blacksmiths'  drills,  the  Buffalo  armor-plate, 
punches  and  shears,  upsetters  and  tire  benders.  A  com- 
plete list  of  blowers  and  exhausters  for  ventilating  pur- 
poses, exhaust  heads,  roof  ventilators,  pumps,  steam  en- 
gines and  heating  apparatus  is  given,  and  there  is  data 
relative  to  the  operation  of  this  apparatus,  which  will 
be   of   interest  to  the  designing  engineer. 

Portable  industrial  railways  are  discussed  in  an  at- 
tractive catalog  recently  issued  by  the  Arthur  Koppel 
Co.,  Pittsburg,  Pa.,  which  illustrates  the  Koppel  system 
of  light,  portable  track  sections  with  rolled-steel  ties 
and  easily  connected  angle  joints,  which  greatly  facil- 
itate the  laying  of  tracks.  The  various  details  of  the 
track  construction  are  illustrated,  together  with  the  dif- 
ferent forms  of  dump  and  platform  cars  which  are 
built  for  industrial  service.  A  number  of  interesting 
illustrations  of  Koppel  trackage  and  cars  in  industrial 
service  are  shown,  incluoing  that  in  use  in  the  Penn- 
sylvania  R.   R.  Terminal   construction  work. 

The  Dixon  Engineering  &  Construction  Co.,  Toledo, 
O..  has  sent  out  a  binding  cover  containing  a  number 
of  folders  relating  to  the  Dixon  system  of  garbage  dis- 
posal. Some  of  the  plants  built  by  the  company  are 
briefly  described,  and  letters  and  newspaper  clippings 
commenting  on  their  operation  are  added. 

Goff.  Horner  &  Co.,  Ltd.,  Pittsburg,  are  distributing 
a  small  folder  on  the  Cummings  System  of  steel  rein. 
forcement  for  concrete  structures.  Sketches  aid  the  text 
in  describing  Cummings'  loop  truss  girder,  the  patent 
chair  lock.     Cummings'  hooped  columns  and  anchor  rods. 

The  claims   of  the  system  are   discussed  and  its   appuca-    .    ^^^  changes  in   apparatus  in  pump   house;    (O    2  sewage 
tions  pointed  out 

Wyckoff  wood  pipe  forms  the  text  of  an  80-page  cata- 
logue of  the  Wyckoff  Supply  Co.,  Elmira,  N.  Y.  The 
introduction  gives  interestingly  some  of  the  history  of 
wood  pipe.  After  describing  machine-made  pipe,  the 
durability,  ability  to  stand  high  pressure,  resistance  to 
electrolysis,  effect  of  frost,  and  the  carrying  capacity 
are  discussed.  Under  the  latter  heading  is  a  table 
showing  the  velocities  and  discharge  under  low  heads 
of  wooden,  cast  iron  and  riveted  steel  pipe.  Then  fol- 
low chapters  on  the  coating,  manufacture  and  the  method 
of  winding  Wyckoff  machine-made  pipe.  Interesting 
tables  are  given  of  the  spacing  and  weight  of  metal  for 
bands,  weight  of  steel  per  linear  foot,  weight  of  pipe  per 
lineal  foot,  dimensions,  data  on  hauling  and  cost  of 
laying  wooden  pipe.  Some  space  is  given  to  a  descrip- 
tion of  Wyckoff's  water-proof  patent  steam  pipe  cover- 
ing. The  appendix  contains  miscellaneous  engineering 
data  and  tables  relating  to  hydraulic  work,  the  last  table 
giving  discharge  and  friction  loss  at  different  heads 
for  pipes  from  4  to  48  in. 

The  Hathorn  helve  hammer  is  illustrated  in  a  brochure 
recently  published  by  the  Parker  Hoist  &  Machine  Co., 
Chicago.  This  hammer,  which  is  built  in  four  sizes, 
namely,  25  lb.,  40  lb.,  60  lb,  and  80  lb.,  is  fully  described 
and  illustrated,  and  lists  of  all  extra  parts  which  are 
kept  in  stock  are  included. 

Triumph  Originality  is  discussed  in  a  recent  well-pre- 
pared catalogue  devoted  to  the  detailed  construction  of 
the  ammonia  compressors  built  by  the  Triumph  Ice  Ma- 
chine Co.,  Cincinnati,  Ohio.  The  requirements  of  the 
modern  ammonia  comoressor  and  the  recent  improvements 
that  have  been  made  in  the  Triumph  apparatus  to  meet 
with  these  requirements  arc  referred  to.  The  steel 
fittings,  ammonia  condensers,  oil  interceptors,  liquid  re. 
ceivers  and  other  details  of  an  ice-making  or  refrigerating 
plant,  manufactured  by  this  company,  are  illustrated,  to- 
gether with  the  equipment  and  auxiliary  apparatus 
necessary  in  can  ice  plants,  ice  water  systems,  etc.  A 
well-planned  machinery  arrangement  for  an  ice  water 
plant  is  also  sugirestcd,  which  embraces  a  very  compact 
layout  of  apparatus. 

The  General  Electric  Co.  has  recently  issued  bulletins 
devoted  to  the  subjects  of  the  horizontal  shaft  type  of 
Curtis  steam  turbines,  the  Wright  demand  indicators  and 
mercury  arc  rectifiers,  the  latter  apparatus  being  well 
illustrated  and  described.  The  horizontal  shaft  turbines 
are  built  in  capacities  up  to  300  kwr,  both  direct  current 
or  alternating,  as  desired,  and  can  be  arranged  to  oper. 
ale  either  non-condensing  or  condensing.  The  generators 
have  commutating  poles  and  special  commutator  construc- 
tion, particularly  adapting  them  to  continuous  operation, 
with  little  attention,  and  the  attendant  advantages  of 
small  floor  space,  low  height,  light  weight  and  absence  of 
reciprocating  parts  are  dwelt  upon,  as  well  as  also  their 
suitability  for  many  peculiar  conditions  of  operation. 


ejectors  and  ejector  chamber;  (g)  remodeling  sewer  sys- 
tem, and  (fc)  cast  and  wrought  iron  pipe,  for  changes 
in  water  and  sewer  systems:  Pittsburg  Industrial  Iron 
Works.  Pittsburg,  Pa.,  a  $12,990,  c  $9,985;  Harry  A. 
Miller,  Wilmington,  Del.,  d  $2,610,  e  $4,580,  h  $1,900; 
M.  B.  Bunyea,  Chester,  Pa.,  f  $4,600,  g  $7,300;  H.  C. 
Clark,  Delaware  City,  Del.,  d  $2,560,  e  $4,617.  ^  $1,980, 
and  Chicago  Bridge  &  Iron  Works,  Chicago,  111.,  a  $18,- 
000,  b  $14,500. 

Madison,  Ga. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

Atlanta,  Ga. — The  City  Council  on  Oct.  9  decided  to 
have  bids  called  for  on  a  20,000,000  and  25,000,000  gal. 
centrifugal  pump  for  Hemphill  Ave.  pumping  station,  clear 
water  basin  and  the  completion  of  the  36-in.  pipe  from 
the  river  to  he  reservoir. 

Covington,  Ga. — The  citizens  are  reported  to  have 
voted  on  Oct.  9  to  issue  $5o,ooo  bonds  for  the  construc- 
tion of  water  works  and  a  sewerage  system. 

'Boise,  Idaho. — Paul  S.  A.  Bickel,  of  Milner,  Idaho, 
Ch.  Engr.  Twin  Falls  Northside  Land  &  Water  Co.,  writes 
that  Donald  Grant,  of  F'aribault,  Minn.,  has  secured  con- 
tract for  work  contemplated  by  this  city;  cost,  about 
$500,000. 

Coeur  D'Alene,  Idaho.-— C.  W.  Craik,  G.  W.  Mason 
and  P.  J.  Scallon  are  reported  to  have  petitioned  for  a 
franchise   for   water  works. 

yirden  JH.— Richd.  H.  Phillips,  503  Security  Dldg.,  St. 
Louis,  Mo.,  is  preparing  plans  for  water  works  for  Vir- 
den.  to  cost  about  $60,000.  Bids  for  construction  will 
probably  be  called  for  in  Nov. 

Springfield,  III.- — City  Engr.  Hamilton  and  his  assist- 
ants are  reported  to  be  sounding  the  Sangamon  River 
preparatory  to  the  construction  of  a  new  dam  for  th6 
improvement  of  the  water  supply. 

Bast  Moline,  III — It  is  reported  thatfche  city  will  this 
fall  build  stantlpipe  reservoir  and  ^pumping  staipn  as  the 
first  step  to  thtr  construction  of  inunicipal  water  works. 
Theo.  E.  Cavely,  City  Clk. 

'Duquoin,   111. — The   City   Council  is  reported  to   have 

awarded    contract    for    the  construction  of   the    combined 

water  and  sewerage  system  here  to  Wm.  Tunny,  of 
Joliet,   for  $48,000. 

Anna,  III. — The  Anna  Water  Works  Co.  is  reported 
incorporated,  with  a  capital  of  $14,000.  to  construct  and 
operate  wat<T  works.  Incorporators,  H.  P.  Tuthill,  J.  N. 
Dickinson  and  others. 

Churdan,  2a. — The  citizens  are  reported  to  have  voted 
to  issue  $10,000  bonds  for  water  works. 

'PitL^Keld,  Mass. — L.  Cummings,  Clk.  Bd.  of  Pub.  Wks., 
writes  that  the  contract  for  an  intake  on  Sackrtt  Brook 
and  excavating  basin  (bids  opened  Oct.  9)  has  been 
awarded  to  Daniel  O'Connell's  Sons,  of  Holyoke;  esti- 
mated cost,  about  $13,500. 

'Fairfax.  Minn. — The  Minneapolis  Steel  &  Machinery 
Co.,  of  Minneapolis,  has  secured  the  contract  for  fur- 
nishing steel  tower  90  ft.  and  a  ioo,ooo-gal.  steel  tank 
for  $3,900,  and  Engineer  J.  F.  Johnson,  of  Gibbon,  se- 
cured contract  for  constructing  same  at  $2,375  (bids 
opened  Oct.   1). 

Sauk  Rapids,  Minn.— Osar  Claussen,  of  St.  Paul,  is 
reported  to  have  been  selected  to  prepare  plans  for  water 
works,  to  cost  $25,000. 


'Iltmt  marked  thus  give  the  names  of  parlies  awarded  contracts. 
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rfewton  Mtss.—F.  H.  Porter,  of  Clinton,  Ky.,  has 
secured,  the  contract  for  constructing  water  works  for 
Newton  (bids  opened  Oct.  7)  for  about  $45,000.  EnRi- 
neer,   Xavier  A.  Kramer,  of  Magnolia. 

Nutley  N.  /.—The  Town  Council  on  Oct.  9  passed  on 
final  reading  an  ordinance  providing  for  the  issue  of 
?25,ooo  water  and  road  improvement  bonds. 

K  ^r  ^^Ti?'  ■'^i.  ^iT^'it's  will  be  received  until  Nov.  11 
by  Capt.  Wm.  E  Horton,  Q.  M.,  U.  S.  A.,  New  London, 
weU  at  Ft    Terr  '"='"^"al  and  sinking  a.  6-in.  tubula^ 

Clinton  N.  ^.—The  citizens  are  reported  to  have  voted 
to  issue  ?53,ooo   bonds  for  constructing  water  works. 

'Rochester,  N  Y.-Ihe  Bd.  of  Contract  and  Supply 
on  Oct.  7  awarded  contract  for  sewers,  walks  and  grad- 
ing and  waterpipe  in  Driving  Park  Ave.  to  H  N 
Cowles,  47  Tacoma  St.,  for  $19,933. 

Brooklyn,  N  Y.~Jhe  Mavor  on  Oct.  8  approved  the 
ordinance  providing  for  an  issue  of  $3,000,000  bonds  to 
lorprove  the  water  supply  system  of  Brooklyn  Boro. 

Wilmington,  N.  C.—A  representative  of  the  city  is  now 
negotiating  with  the  Clarendon  Water  Co.  for  the  pur- 
chase of  Its  plant.  If  not  satisfactory,  the  citv  will  in- 
stall municipal  water  works.     J.  J.  Fowler  is  City  Treas. 

'Ironton,  0.~A.  Q.  Thatcher,  of  Toledo,  has  secured 
contract  for   water  works   improvements,    for   $41,800. 

'Ashland,  O.— Chas.  L.  Fortney,  Asst.  Supt.  Water 
Wks,  writes  that  the  Massillon  Iron  &  Steel  Co.,  of  Mas- 
sillon,  has  secured  the  contract  for  350  tons  of  water 
pipe,  at  $32,25  per  ton  for  4  in.  and  $31.25  for  6,  8  10 
and  12  in.,  all  f.  o.  b.  cars  Ashland. 

Chilocco,   Okla. — Bids  will  be  received  until  Nov.  7  by 
F-    Larrabee,  Acting   Comr.    Indian   Affairs,   Washing- 
ton,   D.    C,    for   furnishing   material    and   improving    the 
water   system   at  he    Chilocco    School.     For    further   infor- 
mation apply  to  S.  M.  McCowan,  Supt.   School,  Chilocco. 

Enid,    Okla. — See    "Sewerage    and    Sewage    Disposal." 

Charleston,  S.  C— The  City  Council  on  Oct.  8  adopted 
the  majority  report  of  the  Water  Supply  &  Advisory 
Com.  (John  F.  Rafferty,  Chmn.);  also  accepted  the  state- 
ment of  cost  as  submitted  by  Engineer  J.  L.  Ludlow,  of 
Winston-Salem,  N.  C,  and  approved  the  amended  fran- 
chie  of  the  Charleston  Light  &  Water  Co. 

Gregory,  S.  D. — The  citizens  are  reported  to  have  voted 
to  issue  $12,000  bonds  for  water  works 

Nashville  Tenn.— The  citizens  are  reported  to  have 
voted  on  Oct.  10  to  issue  $200,000  bonds  for  extension 
of   water   works. 

Palestine,  Tex. — Thos.  Cronin  is  reported  to  have  pur- 
chased the  water  works  and  will  make  improvements  to 
same. 

SMc*i(onff,  r^o.— Bids  are  wanted  by  the  Water  Com. 
il.  il.  beay,  CTimn.)  for  laying  and  constructing  concrete 
reservoir,  to  hold  230,000  gals,  water;  also  laying  i\i 
miles  water  pipes. 

Manassas,  Va. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Seattle,  Wash. — The  following  are  the  bids  opened  on 
Oct.  s  bv  the  Bd.  of  Pub.  Wks.  for  water  mains  on 
N.  and  W.  80th  Sts.:  Geo.  A.  Webster  Co.,  $21,828: 
Smith  &  Hall,  Downs  BIk.,  $21,401,  and  International 
Concrete  Co.,  New  York  Blk.,  $15,753. 

Raymond,  Wash. — City  Engr.  John  D.  Henry  is  re- 
ported to  be  preparing  plans  for  water  works. 

Oe  Pere.  ff  1.5.— Bids  will  be  received  until  Oct.  25  by 
the  Bd.  Water  Comrs.  for  furnishing  material  and  con- 
structing a  water  works  extension,  requiring  about 
4,540  ft.  10.  8  and  6  in.  c.  i.  pine,  7,500  lb.  special  cast- 
ings, 8  hydrants.     M.  J.  Maes,  City  Clk. 

De  Forest,  Wis.—Vrei.  Moeller,  Village  Clk.,  writes 
that  the  National  Constr.  Co.,  of  South  Bend,  Ind.,  is 
preparing  plans  for  water  works,  to  cost  about  $10,000. 


Kelotvna,  B.  C— See  "Power  Plants,  Gas  and  Electric- 
ity." 

'Haileybury.  Ont. — The  Common  Council  is  reported 
to  have  on  Oct.  2  awarded  to  J.  H.  McKnight  Co.,  Ltd., 
the  contract  for  water  works,  for  $44,000. 

Vonda,  Sask. — The  question  of  issuing  $15,000  bonds 
for  water  works  is  reported  under  consideration. 

Weyburn,  Sask.— Edgsr  A.  Chappell,  City  Secy.-Treas., 
writes  that  the  Municipal  Council  is  pushing  preliminary 
work  looking  to  the  letting  of  contract  for  a  reservoir, 
pumping  station  and  stand  pipe  at  a  point  about  s'/i 
miles  from  town,  in  connection  with  contemplated  water 
works.  It  is  proposed  to  bring  the  water  from  there  by 
gravity. 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Notes   Arranged    Alphabetically    fry    States. 

Santa  Monica,  Cal. — It  is  reported  that  bids  will  be  re- 
ceived by  J.  C.  Heminway,  City  Clk.,  until  Oct.  21  for 
the  purchase  of  $160,000  bonds  for  sewers,  a  wharf  and 
garbage  crematory. 

San  Francisco.  Cal. — The  sum  of  $100,000  to  continue 
the  repair  of  the  city's  sewers  and  $97,200  for  street 
repaving.  asked  for  by  President  Casey  of  the  Works 
Board  was  appropriated  by  the  Bd.  of  .Superv.  on  Oct.  7. 

Corona,  Cal. — See  "Public  Buildings." 

Ft.  Du  Pont,  Delaware  City,  Del.— See  "Water." 

'Washington,  D.  C. — The  contract  for  constructing 
sewers  in  the  valley  of  Soap  Stone  Branch,  bet.  30th  and 
^6th  Sts..  and  in  Albemarle  St.  (bids  opened  Sept.  30), 
IS  reported  to  have  been  awarded  to  the  Warren  F. 
Brenizer   Co.,   of  Washington,   for  $10,856. 

Pensacola,  Fla. — See  "Public  Buildings." 

Madison,  Ga. — See  "Power  Plants,  Gas  and  Electricity." 

Covington,  Ga. — See  "Water." 
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Quincy,  III. — The  City  Council  is  reported  to  be  con- 
sidering the  construction  of  the  north  end  sanitary  sewer, 
to  cost  $30,000. 

Belleville,  III.— It  is  proposed  to  extend  the  High,  Jack- 
son, Church  and  Race  Sts.  sewers  to  the  city  limit;  esti- 
mated cost,  $20,000.     Fred  Durtschmann,  Jr.,  City  Engr. 

Duquoin,  III.— See  "Water." 

Terre  Haute,  Ind. — Bids  will  be  received  until  Oct.  25 
by  the  Bd.  Pub.  Wks.  (Herbert  BriggS,  Sec),  for  con- 
structing sewers  at  13th,  9th  and  Poplar  Sts.  and  Maple 
Ave.,  as  advertised  in  The  Engineering  Record. 

North  Manchester  Ind. — A.  G.  Ebbinghaus,  Town  Ok., 
writes^  that  bids  will  be  received  on  Oct.  24  for  the  con- 
struction of  a  combination  sanitary  and  drainage  system, 
to  cost  about  $10,000.     Engineer,  W.  Fowler,  of  Wabash. 

'Ft.  Wayne,  Ind.— The  Evl.  of  Pub.  Wks.  is  reported 
to  have  awarded  contract  for  construcion  of  2  sewers, 
one  in  Spring  St.  and  one  in  Barthold  St.,  to  Anton 
Reig,   100  Putnam  St..  at  85  cts.  and  89  cts.  per  lin.  ft. 

Indianapolis,  Ind. — The  City  Engineer  is  reported  to 
be  preparing  plans  for  branches  of  the  sewer  in  North 
Indianapolis.  The  main  trunk  line  is  in  26th  St.,  and  a 
branch  will  be  constructed  which  will  drain  district  lying 
bet.  Northwestern  and  Senate  Aves.  and  26th  and  30th 
Sts.  It  will  be  about  2  miles  in  length  and  will  vary  in 
size  from  a  10-in.  pipe  to  a  3-ft.  circular  brick  passage- 
way; this  branch  is  estimated  at  from  $25,000  to  $30,000. 

Des  Moines,  la. — Bids  will  be  received  until  Nov,  4 
by  the  Bd.  Pub.  Wks.  (W.  W.  Wise.  Chmn.)  for  con- 
structing a  brick  culvert  on  27th  St.,  in  the  vicinity  of 
Clark  St. 

Cedar  Rapids,  la. — Bids  will  be  received  until  Oct.  24 
by  the  Pub.  Improv.  Com.  (W.  C.  Byers,  Chmn.).  for 
constructing  6  and  8  in.  vitrified  pipe  sanitary  sewers 
in   portions   of   several    alleys. 

'Salem,  Mass. — The  Sewerage  Com.  has  awarded  to 
Thos.  Walsh,  of  Roxbury,  contracts  to  build  Sections  i, 
2  and  4  of  the  South  Salem  Sewer,  and  to  Falvey  & 
Kelley,  of  Cambridge,  Sec.  3  (bids  opened  Oct.  2). 

'Milford  Mass. — Bruno,  Salamone  &  Pettitti,  of  Bos- 
ton, are  reported  to  have  secured  the  contract  to  build 
the  low  level  section  of  sewer  on  Central  St.,  for 
$16,155. 

Adrian,  Mich. — John  Mawdsley,  City  Clk.,  writes  that 
the  citizens  on  Oct,  8  voted  to  issue  $15,000  bonds  to 
complete  the  sewerage  system.  Engineers,  Riggs  &  Sher- 
man, of  Toledo,  O. 

Tecumseh,  Mich. — Bids  will  be  received  until  Oct.  29 
by  the  Bd.  of  Village  Trus.   (W.  L.  Jones,  Clk.)   for  fur- 
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20  in.  pine  sewers,  and  the  construction  of  disposal  works, 
as  advertised  in  The  Engineering  Record.  J.  Walter 
Ackerman,  City  Engr. 

Troy,  N.  Y. — Bids  will  be  received  until  Oct.  29  by  the 
Bd.  of  Contract  &  Supply  (Jaa.  Riley,  Clk.),  for  furnish- 
ing material  and  constructi^  a  salt  glazed  vitrified  draia 
pipe  sewer  in  a  portion  of  Tibbits  Ave. 

University,  N.  I?.— See  "Schools." 

Portsmouth,  O. — It  is  stated  that  bids  will  be  received 
until  Oct.  2^,  by  the  Bd.  of  Pub.  Service  (Chas.  F. 
Schirrmann,  Clk.),  for  the  construction  of  a  storm  sewer 
on  loth  St.,  requiring  575  ft.  18  D.  S.  vitr.  pipe  sewer; 
20  lin.  ft.  15  D.  S.  vitr.  pipe  street  corner  connections; 
345   cu.   yds.    excav.;   4   manholes  and   casting,    complete. 

Toledo.  O. — It  is  stated  that  bids  will  be  received  until 
Oct.  24  by  the  Bd.  of  Pub.  Service  for  constructing 
sewers  in  various  streets.  Frank  S.  Consaul,  Ch.  Engr.^ 
Bd.   Pub.  Service. 

Lakewood,  0. — Bids  will  be  received,  it  is  stated,  until 
Oct.  25  by  B.  M.  Cook,  Town  Clk.,  for  $31,255  street 
and   sewer  improvement  bonds. 

SpringHeld,  O. — Local  press  reports  state  that  bids  will 
probably  soon  be  asked  for  the  construction  of  the  hi^h 
level  intercepten  from  Main  and  Water  Sts.  to  Main 
and  Factory  Sts.  The  city's  share  of  the  cost  will  be 
$68,600,  and  tne  property  owners  $24,042. 

Massillon,  O. — It  is  stated  that  bids  are  wanted  until 
Oct.  31  for  $11,500  storm  water  sewer  Bonds.  J.  H. 
Dougals,  Secy.  Sinking  Fund  Trus. 

*Canton,  0. — W.  E.  Sarver,  City  Engr.,  writes  that 
the  contract  for  constructing  the  Navarre  St.  storm  sewer 
(bids  opened  Sept.  3),  has  been  awarded  to  Wise,  Will, 
Smith   &   Shekels,   of    Canton,   for   $9,459. 

*Cincinnati,  O.— Thos.  P.  Strack,  518  Walnut  St.,  on 
Oct.  12  secured  contract  for  improving  and  repairing  Mc- 
Lean Ave.  brick  sewer,  12  ft.  diam.,  for  $12,300. 

New  Philadelphia,  O. — Plans,  have  been  submitted  to 
the  State  Bd.  of  Health  at  Columbus  for  a  sewage  puri- 
fication  plant    for    New    Philadelphia. 

Cleveland.  O.—Bids  will  be  received  by  the  Bd.  Pub. 
Wks.  (A.  R.  Callow,  Secy.),  until  Oct.  24  for  construct- 
ing sewers  in  Barkwell  Ave.  and  W.  65th  St. 

*Columbus,  O.- — We  are  informed  that  D.  W.  McGrath, 
of  Columbus,  has  secured  the  contract  for  the  east  side 


*Billings,  Mont— The  following  are  the  bids  opened  on  Oct.  i  by  the  City  Council  for  constructing  Main  St.  sewer: 
(a)  Piper  Const.  Co.,  Billings;  (fr)  P.  Wesch  &  Co..  EHllings;  (c)  E.  H.  Gagnon  &  Co.,  Billings;  id)  J.  K.  Kennedy 
&  Co.,  Fargo,  N.  D.;  (e)  Nick  Hughes,  Butte   (awarded  contract),  and   (/)   R.  M.   Bardsen,  Butte. 

1.558.0     i2-in.    sewer;   vit.    pipe 

1,488.76  15-in.    sewer,    vit.    pipe 

i»Si9-8s   i8-in.    sewer;    vit.    pipe 

1,712.23  2i-in.    sewer;    vit.    pipe 

3,448.75  concrete   culvert,    5x9    ft 

19  manholes,   brick    .•••.•• 

9  manholes,  concrete    , 

I  bulkhead,   concrete    

I  bulkhead,    concrete    

Totals   


a 

b 

c 

d 

'e 

f 

$3.00 

$2.80 

$2.10 

$2.00 

$2.00 

$2.73 

3-50 

■  3-05 

2.51 

2.50 

2.25 

3-43 

4.00 

3-50 

315 

3.00 

2.65 

427 

4-32 

3-95 

3.85 

3-So 

310 

5.31 

29.00 

18.10 

2943 

19-00 

19.00 

17.40 

250.00 

85.00 

120.00 

90.00 

75.00 

75.00 

200.00 

110.00 

I35-00 

97.00 

65.00 

72.00 

1,000.00 

350.00 

1,000.00 

850.00 

200.00 

100.00 

1,000.00 

500.00 

750.00 

850.00 

300.00 

125.00 

nishing  material  and  constructing  a  sanitary  sewer  system, 
as  advertised  in  The  Engineering  Record.  Engineers,  the 
Riggs  &  Sherman  Co.,  of  Toledo.  O. 

Cadillac,  Mich. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Wks.  (Geo.  Johnston,  Clk.)  until  Dec.  2  for  building 
sewage  purification  works  and  pumping  station,  as  adver- 
tised in  The  Engineering  Recora. 

Sturgis,  Mich. — A.  L.  Hubbard,  City  Clk.,  writes  that 
Geo.  Pierson,  of  Kalamazoo,  is  engineer  for  the  i^roposed 
sewers  and  sewage  disposal  plant.  An  election  will  prob- 
ably be  held  to  vote  on  question  this  fall. 

St.  Paul,  Aftnn.— The  Bd.  of  Pub.  Wks.  is  reported  to 
have  on  Oct.  7  rejected  bids  for  the  construction  of  a 
sewer  on  Case  St.,  all  being  considered  too  high.  Engi- 
neer's estimate,  $10,140.  Several  blocks  of  the  sewer 
call   for   reinforced  concrete. 

*The  contract  for  constructing  a  sewer  on  a  portion 
of  Sturgis  St.  is  reported  to  have  been  awarded  on  Oct. 
10  to  Ryan  &  Johnson,  at  $4,790. 

Canton,  Miss. — Bonds  to  the  amount  of  $50,000  are  re- 
ported sold,  to  be  used  for  the  construction  of  7  miles  of 
18  to  6  in.  pipe  sewers.  O.  S.  Miller,  Mayor.  Engr., 
Walter  G.  Kirkpatrick,   of  Jackson. 

Kansas  City,  Mo. — Bids  will   be  received  until   Oct.    24 

by^  E.  A.  Harper,  City  Engr.,- for  constructing  sewers  in 

Dists.  No.  262  and  240,  Div.  No.  3,  and  Dist.  No.  238, 
Div.  No.  I. 

Lincoln,  Neb. — We  are  informed  that  the  Sanitary 
Comn.  is  at  work  on  a  concrete  storm  sewer  850  ft.  long 
and  10x20  ft.  in  cross  section,  across  the  Antelope,  at 
2oth  and  Vine  Sts.     Wra.  Grant  is  City  Engr. 

Madison.  N.  Z.^The  citizens  voted  Oct.  14  in  favor  of 
constructing  a    sewerage   system;    probable  cost    $125,000. 

'Rochester,  N.  Y. — The  Bd.  of  Contract  and  Supply  on 
Oct.  9  awarded  contract  for  construction  of  a  system  of 
sanitary  and  storm  water  sewers  in  the  12th  and  21st 
Wards  to  H.  N.  Cowles,  47  Tacoma  St.,  for  $85,430. 

Rochester,  N,  K.— See  "Water." 

White  Plains,  N.  Y. — Bids  will  be  received  by  the 
Bronx  Valley  Sewer  Comn.  (Frank  N.  Glover,  Secy.,  2 
Grand  St.)  until  Nov.  7  for  the  construction  of  about  13 
miles  of  circular  sewer  from  3  1-3  to  6  ft.  in  diam.,  and 
about  3  miles  of  circular  lined  tunnel,  mostly  6J4  ft. 
and  Sy2  ft.  diam.,  as  advertised  in  The  Engineering 
Recora.  The  material  for  construction  to  be  either 
monolithic  reinforced  concrete,  reinforced  concrete  blocks 
or  brick  masonry. 

Auburn,  N.  Y. — Bids  will  be  received  by  E.  C.  Aiken, 
Mayor,  until  Dec.  3  for  the  construction  of  sewers,  to 
consist  of  approximately  36,150  ft.   8,    10,   12,   15,  18  and 


$131,925      $86,863     $1 25*130     $87,200     $83,837     $87,248 

sewage  pumping  station  (bids  opened  Oct.  4  by  the  Bd.  of 
Pub.  Service)  at  a  total  of  $18,372.  Some  of  the  unit 
prices  in  this  bid  are  as  follows:  120  cu.  yds.  excav., 
class  A,  $2.00 ;  1 ,1 00  cu.  yds.  excav.,  class  B,  75  cts. ; 
620  cu.  yds.  borrow,  50  cts.;  530  cu.  yds.  rolled  embkt., 
50  cts. ;  300  cu.  yds.  loam,  50  cts. ;  170  lin.  ft.  straight 
stone  curb,  75  cts.;  85  lin.  ft.  curved  stone  curb,  $1.30; 
SO  lin.  ft.  resetting  stone  curb,  20  cts.;  300  sq.  yds. 
granolithic  pavnt.,  $2;  30  sq.  yds.  repaving  with  vitr. 
brick,  $2;  415  cu.  yds.  concrete,  $11;  53  lin.  ft.  3-duct 
vitri.  conduit,  85  cts.;  160  lin.  ft.  6-in.  vitr.  sewer  pipe, 
40  cts.;  70  lin.  >ft.  8-in.  vitr.  sewer  pipe,  50  cts.;  13  tons 
c.  i.  pipe,  $45;  2  tons  Bell  &  Spigot  special  castings,  $80; 
6  tons  flange  special  castings,  $100;  58  lin.  ft.  2-in.  water 
supply  main,  40  cts.;  58  lin.  ft.  2-in.  high  pressure  natural 
gas  main,  30  cts.;  6,500  lbs.  twisted  steel  rods,  sJ^  cts.; 
3,^00  lbs.  wrought  steel  i5oor  plates,  4  cts.;  7,600  lbs. 
miscellaneous  steel  work,  6H  cts.;  2,000  lb.  water  level 
indicators,  6  cts.,  etc.  Totals  of  other  bids:  Bert  Walter, 
Columbus.  $19,149,  and  E.  K.  Hibbs,  Columbus,  $21,058. 
John  H.  Gregory  is  Engr.  in  charge  of  water  and  sew- 
erage   work/ 

Enid,  Okla. — The  citizens  are  reported  to  have  voted 
to  issue  $78,500  bonds  for  storm  sewer,  $10,000  for  septic 
tank,  and  $15,000  for  water  extensions. 

Ardmore,  Pa. — Bids  will  be  received  until  Oct.  ..^i  by 
R.  A.  Warner,  Supt.  of  Health  and  Drainage,  Ardmore, 
Box  708,  foi^  constructing  1,575  ft.  8-in.  terra  cotta 
sewer  on  Lehigh  Ave.  as  advertised  in  The  Engineering 
Record, 

St.  Clair,  Pa.— H.  W.  Brown,  Town  Clk.,  writes  that 
it  is  proposed  to  construct  18,  24  and  30  in.  pipe  sewers 
on  1st  and  3d  Sts.,  to  cost  $8,000.  Eng.,  W.  H.  Wright, 
St.  Clair. 

Bceville,  Tex. — It  is  stated  that  a  24-in.  sewer  is  to  be 
constructed  on  Washington  St..  the  citizens  to  pay  half 
the  cost,  and  the  County  Comrs.  the  other  half. 

Seattle,  Wash. — The  following  are  the  bids  opened  on 
Oct.  5  by  the  Bd.  Pub.  Wks.  for  sewers  in  Hiawatha 
Fl.r  Smith  &  Hall,  Downs'  BIk.,  $7,756,  and  Dicken  & 
Rightmire,  $7»334> 


BRIDGES. 

Notes  Arranged   Alphabetically   by   States. 

Willows.  Cal. — The  Simpson  Bridge,  crossing  Stony 
Creek  between  Orland  and  Newvills,  is  reported  de- 
stroyed by  fire.  The  structure  is  about  900  ft.  in 
length. 

Redding,  'Cal. — It  is  stated  that  bids  will  be  received 
until  Nov.   8,  by  the   Bd.   of  Superv.    (S.   N.   Witherow, 


*!tems  marked  thus  give  the  names  of  parties  awarded  contracts. 
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Ok),  far  the  coostnietion  of  a  brid«  »cro«.  the  SKr»-  delphia  &  Reading  Ry.  and   Brandywine  Creek,  on  Main  New    Orleans.    Z.o.—Wm     Hardee,    C'ty    Engr..    is    re- 

•cu^  Bmr.  about  o«  mile  above ^Mle  Cra«.  St."  Coatesville.  at  a  cost  of  »500,ooo.  ported    to    have    estimated    the    cost    of    pavmg    portions 

.          ,       ,^.  of  Howard  Ave.   and  Lopez   St.,   at  $ii,8oo. 

*Cr»ti4y,  CtU. — ^The  Coanty  Comn.  are  tuted  to  hare  Ckambrrlain.    S.    D.—lt    is    statea    that    the    Chicago, 

riiiiMiiiiliil   awardinc    the   contract    for   constructing    a  Milwaukee  &  St.   Paul  R.  R.  Co.  has  decided  to  construct  Baltimore,    Md. — The    paving    of    a    portion    of    Lake- 

rciBiacced    >.oonete    bridae    at    Oak    St.    in    Greeley    to  a  steel   railroad  bridge  over   Missouri   River  ct   Chamber-  wood   Ave.    is   reported  contemplated. 

C  G.  Sbceky.  of  DcnTer,  at  $5,950.  lain.     D.  J.  Whittemore,  Ch.  Engr.,  Chicago,  111. 

WimmmmHc.  C«i.— The  City  Council  is  stated  to  have  Richmond.    T.x.-U   .s  stated   that  a   steel   bridge   will  .^XTT'^.o  oltr^^'^th    tte'' S^**' Paul"  Pajk  *  Comn" 

deoded   to  eV»i  »<«.ooo    for  the  enUrfin,   of  the   S.  be   constructed    over    Bernard    River,    between    Ft    Bend  f"'^,^.^.,!!: "■°J"o\%„l"''' or    boulevard  along    thV?^^^ 

Main  SC..OM  arch,  bridje.  and   Wharton    Counties,    at   a   cost   of   about    $.0,000.  j^„^^'2^''?J;;"?iver'^?rom   Franklin   to    Marsha"f  Aves. 

'PalMka,  Ft*.— The  Co.  Comr*.  on  Oct.   10  are  itated  Waila  Walla,   WojA.— Specifications  are  on   file  at  the  „     „       ,     „.          t,    ,r      u         <-••     nn           v      »i.  . 

to  hme  avankd  the  contract  for  constructing  the  bridge  office  of  The  Engineering  Record,  ajg  W,   39th  St.,  New  St.  Cloud.   Mifin.— B.   Vprsberg,  City   C  k.     writes  that 

•««r  St  Jofcn't   Riircr   from   Hogeye    Point   to    East    Pa-  York.  N,  Y.,  for  a  steel  bridge,  with  concrete  floor,  to  be  the  proposed  paving  for  which  $20,000  will  be  expended 

lalka  to  the  Coavcne  Bridte  Co»  of  Chattanooga,  Tenn.,  constructed  across  Mill  Creek,  on  4th  St.,  bet.  Rose  and  will  be  done  by  days  work. 

for  $54,000.  Sumach    Sts..    bids    for    which    will    be    received    by   J.    B.  ..        .„,       i>j        r    n   1.      i 

..-                  ..I'Tcc-wr-c                -...u.  Wilson"  City  Engr..  until  Oct.  28.     the  bids  must  include  5».    Lo»«.    Mo.-The    Bd.    of    Pub.    Improvements    on 

Vtmctmmtt.   Imd.—J.   S.    Spiker.  Co.   Engr..  writes  that  „   ,^      '' j    material   reauired    for   removal    of   present  Oct.   1 1    is  stated  to  have  awarded  contracts  for   paving, 

M.  «m  he  ,««ve£o«  Nov.   5  by  the^om^.  of  Knox  JU'Talf,   and    for    matS   and    construction    of    the  as  follows:     G.  Eyermann  &  Bro     .216  S    Grand  Ave._ 

Ca.   lor  ao  new   hnd«e*  and  repairing  4  bridge*.     John  J-j"*^     *            d„:n,.e    etc  \irginia  Ave.,  $5,441.  and  a  portion  of  Broadway.   $i8,- 

T.   Seott.   Co.    And.  bridge,  excav.,  drainage,  etc  ^^^k     ^     ^     Perkinson— Carter    Ave.,    $37,986;    Bremen 

f  ,  ^     €-^  ■           T   1    -w         nj     _■!■    V             •     J      .  Mtnomonie,    H'is. — The   Common    Council   is    stated  to  Ave.,    $21,696.      Jas.    T.    McMahon—    Angelica    St.,    $6,- 

.u^'^Sfc  ^V*^'"     c    •.       Dr.?    wT?     c     J'*'c   1  k"  have    passed    a    resolution    directing    the    Special     EVidge  2,5.      fruin   &   Colnon,    Laclede    Bldg.— Euclid   Ave.,    $3,- 

OeoScc    0;     the     Sjupt.     Ptatt     NaU.     farl^     Sulphur  Com..  Citv  Attorney  and  Citv  Engineeer  to  make  a  survey,  628;     Michigan     Ave.,     $87,330;     Ivory     Ave.,     $23,462. 

.??S•^*S•i^9**•    f8    '»'.«""<'■«'"'«.  ">";pl"«»   >"»-  with    a   view    of    procuring   "right-of-way,   over    Red    Cedar  Skrkinka    Constr.    Co.,    319    N.    4th    St.— Hamilton    Ave., 

pcMiaa  loo«  hndge  at  Bromide  Springs  in  the  park.  rj^.^,  ^^,0,.  ^^^  j^^  f^^  ,^5  construction  of  a  bridge  $5,774.      Schneider   Granite    Co.— Portions   of   Broadway, 

St.  Jstttk,  Hick. — An  ordinance  is  stated  to  have  been  $82,563. 

K^-TSJ^vlf.™  It'vilSncI  *"'°~  "^^  '"  '°°'  PAVING  AND   ROAD    MAKING.  St.    Louis,    Mo.-Bids    will   be    received    until    Oct.    29 

«r«tmt  the  Wayne  St.  Vadnct.  .,    ^,^.  .  ,■    „     s      c,  by    the    Bd.'  Pub.    Improv.     (A     J     O'Reilly,    Pres )    for 

Mmmmmt    yiek.—C.  C  Hansen    County  Ok.    write.  ^'""  '<"■<"«"'    Alphahelxcally    by   States.  ^,^^i„g  portions   of    Pine   and   3d  ,Sts.   with   wood   blocks, 

tkat   the  an^oaed  Meel  hridw^  to   bir  constructed"  at   the  Son   FrancUco.  Ca/.-See  "Sewerage   and   Sewage  Dis-  jnd   Loughborough,  }^f°J'l^.^f'if>'^^.^^^^^ 

MMT  mOk  to  replace  old  atmcture  will  cost  $18,000,  of  posal.  Pfd    •"■ick;    constructmg  granitoid    sidewalks   on    portions 

which  the  city  of  Menoninev  will  pay  $9,000,  and  the  bal-  .,         .,-,_,-„                    r^-^       ^„            ■.  of  24  streets. 

■BK  will  be  oaid  for  bv  th»  citv  of  Marinete    Wis.     Ad-  Alameda.     Cal. — F.     E.     Browning,     City     Clk.,     writes  . 

SSL  F.  S^«<^oiS.  oVat'of  M,^omrne";  MiS.  that   the   citijens   at    a   recent   election   voted   to   improve  Kansas  City.  Mo.-Bids  wil    be   received  until  ^t^  2^ 

two    aoproaches    to    the    city,    one    to    cost    $37,000    and  by    E.    A.    Harper,    City    Lngr.,    for  /"""^"i"^    '"?^"''" 

itimmn^eU,.    J/i—.— Plana    are    stated    to    have    been  the  other  $13,000.     Address   A.   V.   Frodder,   St.    Supt.  and    paving    with    asphalt    portions    °f    Grand     Anaerson 

STSSSie',?  S^*"^.  YfLe\ltr  P^°rh1t  T^JSi   0I  ^-".   ^-'-S«  ■•^"•'"'  Buildings."  ^m-^^nt  ^ "e^ia^^^S^yrcrtfil^t^ng^^fi^cLinene  Tdt 

■boat  $45,000.  Redding,   Co/.- It    is  stated  that   bids   will  be   received  walks  on  numerous  streets. 

Gr„mmooi.   M«.-The  Bd.  of  Supervi«,r,   of  Leflore  ^V^'l  ^?^:   JWarin*,r'"an'd'eonst™K   1^  wwo.T'rSld''";  'Springfield,    Mo.-J.    C.    Likes   is   stated    to.have.se- 

Cooty  are  Mated  to  have  authorized  Vht  issue  of  $60,000  di'l'^ce  of  a^ut  f  ormiles  cured   thi   contract    for   paving   Boonville   St.   with   brick, 

boads  for  erecting  bridge*  and  $40,000   for  constructing  •■     ■  t  at  $1.77  per  sq.   yd. 

■  '^  "^                       '  StfTre'^sTareri'o  ?.l;rl'Z"JZ":Zri^' il^TZ'l  ,  F.d    Bank.    N.    /.-Bids    will    be    -eived    until    Nov 

JC««  Cft,.  «».-See  "Raaro.1..-  portion  of  East  St.,  for  $14,906.  b^  A,^  C.^  "^n^d"  BroaTsu''  ^Xu"inform''atron  Vexing 

CUndtxv.  Mont. — Specification*  are  on  file  at  the  office  Connectimt. — The  ciliiens  of  Seymour,  Avon.  Ansonia,  work  and  materials  will  be  furnished  by  Geo.  D.  Cooper, 

of  The  Engineering  Record.  130  W.  39th  St.,  New  York,  Canton    East  Lyme,  Old  Lyme.  Madison  and  Wallingford.  c.  E.,  Red  Bank. 

N.  v.,  and  bid*  will  be  received  at  the  oflice  of  the  U.  S.  West  Hartford,  Groton,  East  Granby  and  Berlin  are  stated  „ 

HedaatioB  Service,  Glendive,  until  Nov.  15  for  the  con-  to   have  voted   to  expend   $20,000   each    for  highway   im-  Nutley,  N.  J. — See  "Water. 

•UuOiuu  of  34  steel  highway  bridges  in  connection  with  provements.  <tD~,t,h^„     w     r  — rhai     M     Titus     of    Paulsboro,   is 

the  lu^  yAowtone  project,  N.  b.-Mont.  JacksonHIle,  Fla.-m.   Barnard,   County  Engr.,   is   re-  stated""'o'Tave''see'ured 't"e  ^on.Tacr'for    paving    street. 

Limeoln,  Ntb.—Wt  are  informed  that  Wm.  Grant.  City  ported    to    have    been    instructed    to    prepare    plans    and  throughout   the  city   for   $15,000. 

Easr.,  i.  preparing  plan,  for  a  reinforced   concrete  via-  """^^the    road    connecting    Jacksonville    and    Atlantic-  7.,,,,,  cit^,    N    J —Bids  will  be  received  until  Oct.  21 

da^to  he  corMmcted   across  the  Burlington.^  Missouri  Pablo  Beach.  hv   the   Bd     Street  and  Water  Comrs.    (Geo.   T.   Bouton, 

n^  ft   Northwestern    track,   on    N.    loth    St.,    to   cost  ■     .   ^.     .,.     -oa       t  Ptk \   fof  imorovinK  Ege  Ave.,  requiring  about   2,815  sq. 

•boot  $120,000.  Pensacola,  Fla. — Bids  will   be   received   bv   the   Bd.   of  ciK.jior  improving   crc  ""••,'     .i_.„t   ^-iw  .,c 

^n    u  nT^    ,      =-.,        •..  u-       -^     ..V      V     =       ..  Bond  Trus.    (L.  Hilton  Green,  Chmn.)   until  Nov.  IS   for  yds.  Belgian  pavt.,  6,900  sq.  ft.  cement  walks  etc. 

,'•1:  "'"'fe " -.  •'-,-r°'°' /"'J  be  received  by  the  Board.  paving  about  170,700  sq.   yds.  clay  or  shale  blocks,  sheet  Rochester    N     Y. — ^See   "Water" 

^Choaea    Freeholder,   of  the    Counties   of   Mercer   and  asphalt,  bitulithic,  wood  block  or  macadam  pavement  and  t^oc     s     ,      .                                                   ,„„.i„pj    ,,_,ii 

Bartogton  at.tbe   Court  House.  Mt.  Holly,  until  Oct    28  „'^,g^o  lin.   ft.  concrete  curb,  as  advertised  in  The  Engi-  Buffalo,    N.    7.- Separate  bids    will    be   r««"'^'J,  ""'1' 

for  tb«  following:     Furniabmg  material,  and  constructing  neering  Record.     Engineer,  T.   Chalkley  Hatton,   of  Wil-  Oct.    22  by  the   Dept.    Pub.   Wks.    (F.  G.  Ward,    Comr.J 

coacrcte    abutments,     wmgwall*.     pier    and    steel     super-  mington     Del  for  paving  portions  of  5  streets. 

■traetare  for  a  bridge  over  Crosiwicks  Creek  on  line  of  ,,,„■,•„   v  ■  .j  t,„  i  ^„u   1? 

aew  road,  leading  from  North  Crosswicks,  in  the  county  Atlanta,    Co.— The   County  Comrs.    are  stated    to   have  Nm>  York,  N.    K.- Bids  will  be  received  by  Louis    r. 

of  Mercer,  to  Croiswick..   in  the  county   of   Burlington;  decided  to  pave   Peachtree   St.   with  bitulithic,  at   a  cost  Haffen,    Pres.    Bpro.    BVonx,    until    Oct.  ,f9.  "^  "•"'7_ 

ate  a  separate  bid  will  be   received  to  include  grading;  of  $30,000.  ing,    grading,   building  approaches  and.  placing   tences  in 

a  aeparale  bid  will  alM  be  received  for  grading  only  for  ^. .            ,„     „.^        ...   .             ....              .           ..  Jobnson    Ave.    and    in    Spuyten   Duyvil    Kd.      tnpneer » 

above  bridge.    Joel  Homer,  Dir.  Bd.  Chosen  Freeholders,  Cfcifago    Jff.— Bid;  will   be  received,  it  is  sUted,   until  estimate:  9.000  cu.  yds.  earth  excav.,  7.5oo  cu.  yds    rocK 

of  Bari^on  6>.,  at  Mt.  ftolly  0<:t..    22    by    the    West    Park    Comrs..    Union    Park,    for  excav.,  25,000  cu.   yds.    filling,   4.650  cu.  yds.  dry  rubble 

.,,         ..,...,..            .                         .  macadamizing  a  portion  of  Washington   Boule.  masonry  in  retaining  walls,  culverts  and  gutter,  etc. 

'tfimm *,  N.   J. — A   bridge   i.   to   be  constructed   over             „,..,,.,,              .„.,.„   ^                  a   ..«hi    ri^t    in 

the  Hacfcenudc    River   for   the   New   York  &   Greenwood  Roeknlle.  Ind—lt  is  stated  that  bids  will   be  received  Brooklyn,   N.    K.— Bids  will  be  received  until   Oct-    30 

Lake  R.   R.   and  the  Newark  branch  of  the  Erie   R.   R.,  "it'l    Nov.    7    by    H.    A.    Henderson.    Aud.    Parke    Co.,  by    Bird    S.    Coler,    Boro.    Pres.,    for    regulating     grading 

•ad  ooBtracU  are   sUted    to  have   been   awarded    to   Mc-  at   Rockville,   for  grading,    draining,  dredging   and    maca-  and    paving    with    asphalt    on    a    concrete    tounaation    oi 

MoUca    ft    McDermott    for    the    nib-structure,     and    the  damizing   the   county   line   between   Parke   and    Fountain  Mansfield    PI..    Christopher   Ave.,    b.    .'9tn.    J^    32a.    93Q. 

Aacrican    Bridge    Co.,    4a    Bway.,    New    York,    N.    Y.,  counties.  73d  and  Roebling   Sts.      Engineer's  estimate:      32,165    sq. 

&  tld^^rS-r^    '^o^S^'Zi    i"?o'tal'-  le'n'^  nreeneastle.Jnd.-T^.^i.  Co.  Comrs..  it  is  reported  1^^,^^^^^^^^:^,,'^'^  ^^■.    '^i:7"Co' ^^''k'^^^^^ 

t^in^^L:U^:r^i^^''irtL'^^'B.  ''Z:rir^;^i^7:^,'tr-^L^^i':.^zT^^\t  sidewalk, etc. 

jrA?^l2;,H^;  ^»^i^7n\,t^,lr1,^it^i^    nt    .  ■=««".    macadamized    road .  in    Monroe    Township.      C.  New   York.   N.    K.-The   New   York   Central    Co.   have 

rfJr»f   ^   iuLZ  \r^  ^\r^^    n^w    on    ,he   olJ  C"   ""rst,    Co.   Aud.  filed  plans  for  a  private  driveway   for   its  general  oflices 

■Ulc*   ot    new   doable    track    railroad,    partly    on    the   old  ■     '    ,  .fc..  ,.„tion  of  the  new  Grand  Central  terminal 

Grj«wood    Lake   rirfit   of   way   and    parUy   on   the   new  'Ft.    Wayne,    7«rf.-Geo     W.    Lindemuth     Co.     Aud.,,  ^^w 'building  orLex"inl„A^^^^^              to    45th   Sts.    .It 

fight  of  way  over   Hackenuck   Meadows   to  Harrison.  writes   that    the   contract    for    constructing   6.020    ft.    ma-  is  "of  ace   on    Depew    PI.,    and    it  will   be   220    ft.  wide 

__  .    .„,.,.               .     .        ...        ....  cadam  road  in  Monroe  Township   (bids  opened  Oct.   12),  j     o  j-    jccd      It  will  be  built  of  steel  and  stone  and 

CmUbmd    N.   «;— It   «    «ated    that    bids   will    be    re-  ha,  been  awarded  to  Wm.   Busching,  of  Ft.   Wayne,   for  ^"f*  Vlo'ooo 

eeivad  nntfl  aboot  Oct.  26  bjr  the  Bd.  Co.  Comrs.  for  $22,-  e.  ,.,  '=°"  $30,000. 

eee  bridae  bood*.  ,he   Bd.   Co.   Comrs.,   it   is   reported,    will   receive  bids  'New  Brighton    S.  I.,  N.    K— The   following  are   the 

v.—  v»,i    V     V      c^  "u:....ii.........  until  Nov.  2  for  the  construction  of  9.163  ft.  macadamized  bids  opened   on  Oct.    8   at  the   office   of   Geo.    Cromwell, 

Nn  York.  N.    r.— See     MiKCllaneous.  ^^^^    .^    Madison    Township.      Geo.    D.    Lindemuth,    Co.  Boro.  Pres.,  for  furnishing  material  and  regulating,  grad- 

Brigkum.   N.    K.-The   citizen,    are   reported    consider-  Aod.                                                  •  ing  and  paving  with  n;f"dam  Wooley  Ave.  gom  Indiana 

fa£eo«mjction    a   bridge    over    the    New    York    Central  ,.ogans„orl.    Ind.-U    is    reported    that    the.  Bd.    Pub.  Z%      1^     Y    Tty  ^$49  56,^  \awarded    con?ract)      (W 

tr«*»  M  Clover  St.,  at  a  cost  of  about  $20,000.  Wks.    fChas.    Ringlehen.    Chmn.)    will    receive  bids   until  Qur/roy   Constr     Co.,  Port   Richmond,    $51,270;    M    Jos. 

•5jrae«»,  AT.  K— John  M.  Shultz  is  reported  to  have  Oct    22  for  naving  Huber  St.           .....,,                  ...  fohnson's  Sons,  West  New   Brighton,  $54,103-    ^ 

Mca^    the    contract    for    conwmcting    thr  bridge   over  Tb*   "''•    Co.   Con^ns.,   it  is  rjTorte^.  will  receive  bids  ".'','' 

Onrcto  Canal  at  N.   Salina  St,  for  about  $66,000.  ""t-l    Nov     4    for  the  construction    of   two    gravel   roads                 „  cu.  yds.  excav $0.60  $0.70  $0.70 

-.^  ,.,       ^      .«.-..  J    ..      ...        «  .^        ^       .  '"    Bethlehem    Township,    i^    and    2'/^    miles    in    I'nRth,  ,0  cu.  yds.  reinforced   concrete....    10.00  18.00  20.00 

'T'Udo,    O. — The    Toledo-Masaillon    Bridge    Co.    is  re-  re«t>ectively.    also   2    gravel   roads,  one   in   Jack'on  Town.                     jj^,    Jj       j,,    under  drain 25       .50       .40 

sorted  to   have   secured   the  contract    for   constructing   a  ship    and    the    other    in    Clinton    Township.      George    W.  '^^  jj^'  {('   ,2.i„    culvert  pipe                  i.oo     i.oo     1.00 

Widte    over    the    X/umee    River    at    Damaacu.    Landing  Can n,  Co.  Aud.                                                                                     20,300  sq.' yds.  macadam i.oo     1.39     i-35 

near  -"Sapoleon   for  $65,000.  yincennes.    Ind.—U    )■    renorted     that     the    Bd.     Co.  5,'75o  sq.    yds.    vitr     brick    with    sand 

PortUmJ.  Ore.— It  is  sUted  that  bid.  will  be  received  Comnrs.   will  receive  bids  until  Nov.   t   for  the  construe-  cushion,   including   4!^-in.   con- 

by  A.  L.  Barlua,  Citv  Audr.,  until  Nov.   15.  for  the  con-  fion    of    10.268   ft.    gravel   roads   in   Vincennes   Township                       crete  foundation,   1-3-6.. 3.00     2.45     2.75 

•raetJoB  of  a  steel  bridge  on  Union  Ave.     Dougla.     W.  and    104.602    ft    in    Decker    Township.     John    T.    Scott,               60  cu.  yds.  concrete.  Class  B 700     6.00     6.00 

Taylor,  City  Engr.  Co.   Aud.                                                                                                         5o  cu.  yds.  concrete.  Class  A 7.00     7.50     8.00 

._         .,  ««.,«  ..  •„.  ..  10,100  lin.  ft.  cement   curb 80       .45       .05 

'Sircmdslmrt.    Pa. — ^The     StroadUnirg    ft    Water    Gap  Deeatur.  Ind. — It  is  renorted  that  the  Bd.  Co.  Comnrs.             .go  lin.  ft    i6-in.  blucstone  curb 1.25     i.io     1.00 

Eteetric  Street  Ry.  Co.    (A.  A.  Holbrook,  Gen.   Mgr.)   1.  win   receive  bids  until  Nov.   4   for  the  construction   of   a             ,00  lin.  ft.   old  curb  reset 25       .40       .25 

Matod  to  have  awarded  the   contract    for   coiutructing  a  macadamired    roads,    one   in    Kirklin    Township    and    the         4800  sq.    ft    cement   sidewalk 22       .26       .25 

namtj  bridge  over  McMkhaeU  Credc   at   S.    7th  St   to  other  in  Root  Township.     C.   D.  Lewton,  Co.   Aud.                            2  vault  covers  and  frames 10.00     i.oo     8.00 

Fiaa  ft  Harria,  of  Pmladclphia,  for  $16,000 

ni.j_        f>        .-             JL        uT>-..         tT.  ^"^  Albany,   Tnd.—rhe  Bd.   of  Pub.  Wks.  is  stated  to  Ithaca,    N.    Y. — Bailey,    Johnson    &    Saunders,    121    S. 

_  r"y**C''^"*' — "  *•  ••*ted  that  the   fituburg  ft  Lake  have  adooted  a  resolution  providing  for  the  improvement  Tioga  St    Ithaca,  will  sublet  and  furnish  plant  for  mac- 

""  h-  *-A        ">«>tOTplale  coMtructing  a  9-track  bridge,  of  W.  Main   St.  adam  road  work,  as  advertised  in   The  Engineering  Rec- 

las    ft   wide,  over   Main    St    in  the    WeM   End.     J.   A.  ...           ,.,,«,„,.„.„„                      .  .  nrd 

Atwood,  Ch.  Engr.  Indianapolis.  Jnd. — The  Bd.  of  Pub.  Wks..  it  is  stated,  °ra. 

„       -.      __»_^    g               .     ^.  *'"   "OO"   recHve  bids  for  improving  Central  ind  Bright-  Concord    N.    C. — Bids  will  be  received  by  the   Comrs. 

^i*nn   ■**^'  /[*2LV5  iJSrin   »J»'   •o™"^*"™*    ■  wood  Aves.,  Stilwell.  Maryland,  Houston  and  Dye  Sts.  of  Cabarrus  County  until  Oct.    24   for  grading  and   mac- 

Rh^lSr jSVshSJ?  U^SSed^L*?  ^T^rM  Crau,ford..il,e,  Jnd.-U   is    stated,  that   b^d,  are,  being  t^tL'^Z^nr.^:  Tmile  on  "Jhe' Co^cofd  'and  Charlotte 

to    the    YoA    Bridae   Co.,    of  York,    for    $(4,045.      Bids  received    for    tiavine    and    constructing   cement    walks    in  *?  ^annapoMs,   also  i  mile  on  the  Concord  and  L-tiariotte 

Croeada,  HarriMvg.  p„   Moines.    7«.— Bids  will  be   received   until   Oct.    30  r  „[,„„,„„  j     o      c       "c                      j    c              n-          1 " 

Ifaarih  Ckunk,  Po.-Bid.  will  be  received  until  Nov.  7  by  the  Bd.  Pnb.  Wks.  (W.  W.  Wise,  Chmn.)   for  paving  Lakewood,    O.-See      Sewerage   and   Sewage   Disposal. 

by  the    Bd.  Co.   Cumrs.    (D.   O.    Straup,   Chmn.    for  con-  portions  of  W.  28th,  W.   .id  .and  W.  4th   Sts.   with  vitrf.  Kent   O.—lt  is  stated   that  bids  are  wanted  until    Oct 

•rtoeting  a   new    snan   in   place  of  the   caatern    span    on  bed    paving    blocks;    also    until    Oct    31    for    paving  with  21    for    $15,000    street    improvement   bonds.      T.    A.    Mc- 

tbe   East    Maoch    Cbaok   Bridge   over   the   Lehigh    River  asphalt  W.  Walnut  St      about  3.288  s<j.   yd.  Mahon,  Village  Ok. 

at  Maoch  Chnnk.  W.    A.    Bryant   Asnhalt    Co.    is  reported    to    nave   sub- 

.„„„.,,          ,              ,          ,  mitted   the  lowest  bid    for  paving  a   portion  of   W.   41st  Shiloh,  0. — It  is  stated  that  bids  are  wanted  until  Oct. 

Coatentllt,    fo.— The    Bridge   Jury   is  stated    to   have  St.    wjih    asphalt,    at  $..15   per   sq.    yd.,    or    a    total    ot  25  for  $5,400  bonds  for  paving  Main  St     F.  T.  Barne., 

racoainiended  the  construction  of  a  bridge  over  the  Fbila-  about  $10,000.  Village  Clk. 

'Ittmt  marked  thus  give  tht  names  of  parties  awarded  contracts. 
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*Zanes-jtlle,  O.— P.  J.  Kirwin,  Secy.  Bd.  Pub  .Service, 
writes  that  Petit  &  Abele.  of  Zanesville.  on  Oct.  14  se- 
cured the  contract  for  paving  State  St.,  about  9,000  sq. 
yds. 

Cincinnati,  O. — It  is  stated  that  bitis  will  be  received 
until  Nov.  I  by  Bd.  Co.  Comrs.  (Fred  Dreihs.  Clk.)  for 
improving  Hamilton  Pike,  from  the  north  corporation 
line  of  Mt.  Healthy  to  the  Butler  County  line,  Spring- 
field Twp. 

Cleveland  O.^Bids  will  be  received  until  Oct.  24  by 
the  Bd.  Pub.  Service  (A.  R.  Callow,  Secy.)  for  grading 
and  otherwise  improving  a  portion  of  West  Boulevard. 

Oklahoma  City,  Okla. — The  City  Council  is  stated  to 
have  passed  a  resolution  providing  for  the  paving  of 
6th  St. 

Scranton,  Pa. — E'ids  will  be  received  until  Oct.  22  by 
C.  R.  Acker,  Dir.  Pub.  Wks.,  for  paving  Dix  Court, 
Irving  Ave.   and  Alder  St, 

Philadelphia,  Pa. — Local  press  reports  states  that  the 
Dept.  of  Pub.  Wks.  on  Oct.  10  awarded  contracts  as 
follows:  Filbert  Paving  &  Constr.  Co.,  asphalt  paving, 
at  from  $1.72  to  $2.07  per  sq.  yd.,  or  a  total  of  $500,- 
000;  Barber  Asphalt  Paving  Co.,  Land  Title  Eldg.,  paving 
with  asphalt,  Orkney  St.  and  Park  Ave.,  at  $2.05  per  sq. 
yd. ;  Cunningham-Murray,  1 5th  and  Chestnut  Sts.,  and 
the  Mack  Paving  Co.,  contract  for  paving  with  brick  10 
miles  of  streets,  the  former  bid  $1.95  per  sq.  yd.  and  the 
latter  $1.92  to  $2.06  per  sq.  yd.,  and  D.  J.  McNichol, 
704  Betz  Bldg.,  the  contract  for  repairs  to  streets  occu- 
pied by  railways,  for  $50,000.  There  are  about  15  miles 
of  asphalt  paving  to  be  laid. 

Salt  Lake  City,  Utah. — Bids  will  be  received  at  the 
office  of  the  Bd.  of  Pub.  Wks.  (F.  J.  Leonard,  Chmn.) 
until  Dec.  6  for  grading,  curbing  and  paving  First  South 
St.,  to  include  60,000  cu.  yds.  grading,  17,000  lin.  ft. 
curb  and  41,000  sq.  yds.  asphalt,  as  advertised  in  The 
Engineering  Record.     Louis  C.  Kelsey,  City  Engr. 

Manassas,  Va. — See  "Power  Plants,  Gas  and  Elec- 
tricity,*' 

Toppenlsh,  Wash. — See  "Public  Buildings." 

*Bellingham,  Wash. — Chas.  Lind,  of  BelHngham,  is  re- 
ported to  have  secured  the  contract  for  graveling  a  por- 
tion of  Ellis  St.,  for  $3,840. 

Sea'ttle,  Wash. — Bids  were  opened  on  Oct.  5  by  he  Bd. 
of  Pub.  Wks.  for  the  following  street  improvements: 

Improving  Westlake  Ave.,  Denny  Way  to  Mercer  St.: 
H.  W.  Hawlev,  2602  Western  Ave.,  $11,407.  Holt  & 
JefFery,  313  3d  Ave.,  N.,  $10,352;  Rydstrome  &  Goerig, 
1802  i6th  Ave.,  $11,280,  and  L.  H,  Goerig,  312  25th  Ave.» 
$10,984. 

Concrete  walks,    (a)    Irving  PI.,    (b)    6th   Ave.,   N.   W;: 

E.  H.  Rawle  &  Co.,  400  Arcade  Annex,  a  $5,976;  Smith 
.&  Hall,  Downs*  Block,  a  $6,163,  b  $io,8o6;  Andrew  Peter- 
son, 410  Washington  Bldg.,  b  $11,212. 

Grading  fuhrman  Ave.:  S.  Normile,  608  Kinnear  PI., 
$54,161,  and  International  Contract  Co.,  738  New  York 
Blk.,  $41,465. 

Paving  Union  St.:  H.  F.  John  &  Co.,  571  Colman 
Blk.,  %2$,Af>c',  Sparger  Concrete  Co.,  562  Colman  Blk., 
$35,451;  Karber  /\sphalt  Paving  Co.,  619  Bailey  Bldg., 
$24,964,  and  Stirrat  &  Goetz,  Pioneer  Blk.,  $24,643. 

The  City  Engineer  is  stated  to  have  prepared  plans  for 
a  municipal  asphalt  plant,  to  cost  about  $60,000. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Not^s  Arranged   Alphabetically   by   States. 

Jackson,  Ala. — The  Jackson  Light  &  Power  Co.  is  re- 
ported formed,  with  a  capital  of  $20,000,  to  construct  an 
electric  railway  to  Grove  Hill,  a  distance  of  16  miles, 
construct  electric  lighting  system,  and  water  works.  It 
is  proposed  to  construct  a  dam  across  a  creek  near  Jack- 
son.     Incorporators:    C.    H.    Warren,   C.    E.    Mathis,   W. 

F.  Monk   and   others. 

Citronelle,  Ala. —  Ihe  Citronelle  Light  &  Power  Co.  (S. 
E.  Shannon,  Secy.,  Hattiesburg,  Miss.)  is  reported  to  be 
having  plans  prepared  by  E.  N.  Cunningham,  of  New 
Orleans,   La.,  for  a  light  and  power   plant. 

Sulphur  Springs.  Ark, — Smith  &  Powers,  of  Sulphur 
Springs,  are  preparing  plans  for  electric  light  plant  and 
water  works  combined,  to  cost  about  $25,000. 

Earl,  Ark.— The  Earl  Light  &  Power  Co,  is  reported 
organized,  with  a  capital  of  $10,000.  Directors,  L.  J. 
Machen,  W.  E.  Duffus,   C.  C.  Bird  and  others. 

Eureka  Springs,   Ark. — A  company,  of  which  Geo.  Sen- 

fal  is  Pres.  and  Treas.,  and  L.  P.  Tilles,  of  Ft.  Smith, 
ecy.,  is  reported  to  have  purchased  the  plant  and 
property  of  the  Citizens'  Electric  Light  Co.  and  will 
make  extensive  im.provements. 

Alameda,  Cal. — F.  E.  Browning,  C\ty  Clk.,  writes  that 
it  is  proposed  to  erect  a  fireproof  building  for  the  mu- 
nicipal electric  light  plant  and  install  some  new  ma- 
chinery. 

Pasadena,  Cal. — Heman  Dyer,  City  Clk.,  writes  that 
there  is  talk  of  calling  an  election  to  vote  on  issuing 
bonds  for  an  addition  to  the  electric  light  plant.  Chas. 
C.  Glass  is  Mgr.  municipal  electric  light  plant. 

Fresno,  Cal.-— It  is  stated  that  bids  will  be  received  at 
the  office  of  the  Treas.  Dept.,  Washington,  D.  C.  until 
Oct.  30,  for  furnishing  light  fixtures  for  public  buildings 
at   Fresno,    under   the  control   of  Treas.    Dept. 

Santa  Rosa,  Cal. — The  Snow  Mountain  Water  &  Power 
Co.  is  reported  to  have  petitioned  the  Bd.  of  Superv.  for 
23  additional  lines  through  Sonoma  County,  to  be  feed- 
ers from  the  main  wires.  Among  the  places  to  be 
touched  by  these  wires  will  be  Sebastopol,  by  way  of 
Forestville;  Trenton.  Fulton,  tne  Todd  district,  Guerne- 
ville  and  all  the  country  adjacent  thereto;  Sonoma,  Wind- 
sor, Occidental,  Molino,  Duncan's  Mills,  Bodega  Corners, 
Bloomficld,  Valley  Ford,  Two  Rocks,  Penngrove,  Dan- 
man's  Station,  Tomales.   Marin  County  and  other  places. 

Julesburg,  Colo. — The  Julesburg  Heating  Co.,  it  is 
stated,  has  been  granted  a  franchise  to  establish  a  mu- 
nicipal heating  plant. 

Eaton,  Colo. — W.  A.  and  Roscoe  Farr  and  others  are 
reported  to  have  incorporated  the  Eaton  Electrical  Co., 
with  a  capital  of  $25,000.  for  the  purpose  of  furnishing 
heat,  light  and  power  to  Eaton. 

New  London^  Conn. — The  following  are  the  bids  opened 
on    Sept.   30    by    Maj.    Harry   Taylor,    Corps    Engrs.,    U. 
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S.  A.,  for  furnishing  65  or  more  25  k.  w.  electric  gen- 
crating  sets  (price  given  per  set) :  The  Otto  Gas  Engine 
Wks.,  Philadelphia,  Pa.,  $3,400;  Aug.  Mietz,  New  York, 
N.  Y..  $3,600;  N.  Y.  Safety  Steam  Power  Co.,  New 
York,  N.  Y.  $3,618.50;  General  Electric  Co.,  Schenec- 
tady, N  Y.,  $3,085,  and  same  company,  $2,700  (alterna- 
tive proposal). 

*Essex,  Conn. — The  Essex  Light  &  Power  Co.  is  re- 
ported to  have  secured  the  contract  to  light  the  streets 
from  the  Essex  steamboat  dock  to  Ivoryton,  for  3  years, 
with  47  lights,  at  $1,259  per  year. 

Washington,  D.  C. — The  following  are  the  totals  of 
bids  opened  on  Sept.  25  at  the  office  of  the  Supt.  U.  S. 
Canitol  Bldg.  and  Grounds  for  temporary  electric  light- 
ing fixtures  for  the  Office  Building,  House  of  Representa- 
tives, Washington :  Cassidy  &  Son  Mfg.  Co. ,  133-135 
W,  23d  St.,  New  York,  N.  Y.,  $12,877  (time  of  com- 
petion,  Nov.  20,  1907).  Horn  &  Brannen  Mfg.  Co.,  427 
No.  Broad  St.,  Philadelphia,  Pa.,  $16,443  (Jan.  i,  1908); 
L.  Plaut  &  Co..  432  East  23d  St.,  New  York,  N.  Y., 
$17,981  (Nov  25,  1907);  Mitchell  Vance  Co.,  503-511 
W.  24th  St..  New  York,  N.  Y.,  $18,602  (Nov.  25.  1907); 
C.  A.  Muddiman  &  Co.,  616  12th  St.,  N.  W.,  Washing- 
ton, D  C,  $19,432  (Nov.  23,  1907);  Lawrence  Gas  Fix- 
ture Mfg.  Co.,  Philadelphia,  $20,500  (Nov.  25,  1907),  and 
T,  B.  McCoy  &  Son.  114-120  W.  30th  St.,  New  York, 
N.  Y.,  $25,149  (Nov,  25,   1907). 

The  plans  of  Secy,  Wilson,  of  the  Dept,  of  Agriculture, 
for  an  underground  conduit  between  the  Bureau  of 
Engraving  and  Printing  Bldg.  and  the  new  buildings  of 
the  Dept.  of  Agriculture,  in  order  to  furnish  power  for 
the  electric  illumination  and  heating  of  the  latter  build- 
ings, is  reported  to  have  been  approved  by  the  District 
Comrs. 

Madison,  Ga. — The  citizens  are  reported  to  have  voted 
Oct.  7  to  issue  $50,000  bonds  for  water  works,  sewers  and 
for  improving   the  electric   light  plant. 

Chicago,  III. — The  Chicago  Heat,  Power  &  Refrigera- 
tion Co.  is  reported  incorporated,  with  a  capital  of  $10,- 
000,  to  distribute  steam  heat,  electricity,  and  refrigerating  • 
fluid  to  office  buildings,  factories,  and  residences  through 
a  vast  system  of  underground  conduits  radiating  from  a 
central  plant  to  be  built  probably  on  the  south  branch  of 
the  river.  Incorporators:  Fred  W,  Blocki,  Wm.  F,  EYen- 
nan,  Jere.   P.  Bartholow  and  others. 

Evansville,  Ind. — It  is  reported  that  bids  will  be  re- 
ceived until  Oct.  28  by  the  Bd.  Co.  Comrs.  for  wiring 
the  new  County  Infirmary  building.  Harry  Stinson  Co. 
Aud. 

Centerville,  Ind. — The  City  Council,  according  to  re- 
poi-ts,  contemplates  establishing  a  lighting  plant. 

Farmersburg,  Ind. — The  Farr  Electric  Co.  is  reported 
incorporated,  with  a  capital  of  $20,000,  to  construct  and 
equip  a  new  plant  to  generate  electricity  for  light  heat 
and  nower  purposes.  Directors,  W.  F.  Baldridge,  E.  W. 
Jennings  and  others. 

Ft.  Des  Moines,  la. — Bids  will  be  received  until  Nov. 
T  by  Capt.  John  J.  Boniface,  Const.  Y.  M..  U.  S.  A., 
for  furnishing  and  installing  electric  light  fixures,  watt 
meters  board  and  making  service  connections  in  the 
veterinary  stable  at  Ft.  Des  Moines. 

Conowingo,  Md. — Jas.  H.  Harlow,  Pres.  Conowingo 
Bridge  Co.,  is  reported  interested  in  the  construction  of 
a  dam  at  Conowingo,  near  Havre  de  Grace,  to  develop 
about   100,000  h.p. 

Baltimore,  Md. — Bids  will  be  received  until  Oct.  23  by 
the  Bd.  Awards,  care  J.  Sewell  Thomas.  City  Register,  for 
furnishing,  installing,  equipping,  maintaining  and  operat- 
ing gasolme  or  naphtha  street  or  outdoor  lamps,  with  the 
use  of  incandescent  mantle  fixtures. 

Bay  City,  Mich. — Bids  will  be  received  until  Oct.  30 
by  the  City  Comptroller,  for  furnishing  a  steam  turbine, 
generator,  exciter,  switchboard,  boilers,  Scotch  type,  and 
lamps,  to  re-establish  the  city's  electric  plant,  as  adver- 
tised in  The  Engineering  Record. 

Berrien  Springs,  Mich. — Contracts  will  probably  soon 
be  let  for  an  electric  light  plant,  consisting  of  25  street 
lights,  5  miles  of  wire,  etc.  A.  B.  Ayers,  Pres.  Bd. 
Trus. ;  A.  J.  Hammond,  Consulting  Engr.,  South  Bend, 
Ind. 

Painesdale,  Mich. — Engineer  W.  A.  Rankin,  of  Paines- 
dale,  writes  that  no  contracts  will  be  let  until  spring  for 
the  proposed  power  plant  to  be  constructed  about  5  miles 
from  Painesdale. 

^Minneapolis,  Minn. — Richd.  Tattersfield,  Secy.  Bd.  of 
Charities  &  Correction,  writes  that  the  contract  for  in- 
stalling electric  wiring  for  city  workhouse  (bids  opened 
Sept.  21)  has  been  awarded  to  the  Northern  Eng.  Co.,  of 
Minneapolis. 

llie  Com.  on  Gas  on  Oct.  9_  recommended  that  bids 
be  invited  for  gas.  electric  and  incandescent  street  light- 
ing and  also  for  supijlyirig  the  city  with  7,000  or  more 
lamp   heads   with  the   incandescent  attachments. 

Plattsmouth,  Neb.- — Earl  G.  Westcott  is  reported  to 
have  been  granted  a  franchise  for  an  electric  light  plant. 

*The  Omaha  Electric  Light  &  Power  Co.,  of  Omaha,  is 
reported  to  have  secured  the  contract  for  lighting  the 
city  of  Plattsmouth. 

St.  Paul,  Neb. — The  question  of  issuing  Jis.ooo  bonds 
for  a  nelectric  light  plant  is  reported  under  consideration. 

*Paulsboro,  N.  J. — Frank  D.  Moses,  of  Trenton,  is  re- 
ported to  have  secured  the  contract  for  building  municipal 
gas   plant,   for  $28,000. 

Clifton  Springs,  N.  K.— F.  S.  Burgett,  of  Clifton 
Springs,  writes,  with  regard  to  the  develonment  of  water 
power  and  for  the  lighting  of  the  streets  of  this  and 
nearby  villages,  that  bids  for  teh  work  will  be  received 
nearby  villages,  that  bids  for  the  work  will  be  received 
be  presented  to  the  Village  Bd.  for  consideration, 

Brooklyn,  N.  Y. — Bids  will  be  received  by  C.  B.  J. 
Snyder,  the^  Supt.  School  Bldgs.  New  York  City,  until 
Oct.  28  for  installing  electric  equipment  in  new  School  5, 
Boro.  Brooklyn. 

Wolcott.  N.  y.— O.  M.  Curtis,  proprietor  of  the  Wol- 
cott  electric  light  plant,  is  reported  to  he  considering  the 
construction  of  a  dam  across   Wolcott  Creek. 

Long  Island   City,   L.    I.,  N.    Y. — The  Bd.   of   Estimate 
of  New  York   City  on   Oct.    11    revoked  the   franchise  re- 
cently granted  to  the  Queens   Lighting  Co.    for  supplying 
gas  to  the  Boro.  of  Queens. 
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Ellis  Island,  N.  Y.  H.,  N.  K.— Bids  will  be  received 
by  Robt.  Watchorn,  Comr.  Immigration,  Ellis  Island,  N. 
v.  H.,  until  _  Oct.  28,  for  furnishing  material  and  in- 
stalling electric  conduits  and  wiring  in  new  dormitories, 
1st  and  2d  cabin  rooms  and  balcony,  3d  floor  main 
building  at  the  U.  S.  Immigration  Station,  Ellis  Island, 
N.   y.  H. 

Cincinnati,  O. — Bids  will  be  received  until  Nov.  14  by 
the  Bd.  Trus.  Memorial  Assn.  of  Hamilton  Co.  (Elias  Ef. 
Montfort,  Pres.),  at  the  office  of  Saml.  Hannaford  &  Sons, 
archts.,  for  furnishing  material  and  installing  light  fix- 
tures for  the  Soldiers'  and  Sailors'  Memorial  Bldg.,  at 
Grant  and   Elm    Sts. 

Eugene,  Ore. — The  Pacific  Light  &  Power  Co.,  of 
Junction  City,  is  reported  to  be  considering  the  construc- 
tion of  a  power  plant  at  Triangle  Lake,  about  30  miles 
west  of  Eugene,  and  will  extend  the  wires  to  Eugene, 
Corvallis  and  Junction  City. 

Pierre,  S.  £>.— See  "Schools." 

Aberdeeitj  S.  D. — The  Wagner,  Lake  Andes  ?t  Armour 
Traction  Co.  is  reported  to  have  petitioned  the  City 
Council  for  a  franchise  for  an  electric  light  and  power 
plant;  cost  of  proposed  plant  will  be  about  $150,000  and 
will  be  capable  of  furnishing  an  all-night  service  to 
business  houses  and  residences. 

Beaumont,  Tex.— It  is  reported  that  the  directors  of 
the  Beaumont  Ice,  Light  &  Refrigerator  Co.  have  decided 
to  increase  the  capital  stock  for  the  purpose  of  enlarging 

its  plant. 

Manassas,  Va. — We  are  informeed  that  all  bids  opened 
by  O.  E.  Newman^  Chmn.  Improv.  Com.  of  Council,  on 
Sept.  28  for  furnishing  material  and  installing  a  water 
work  and  electric  light  plant  and  macadamizing  the 
streets  in  said  town  have  been  rejected,  on  account  of 
town  being  unable  to  sell  bonds.  A  new  election  will  be 
held,  and  after  bonds  are  sold  new  bids  will  be  re- 
ceived. Pressey  &  Weller,  Engrs..  1416  F  St.,  N.  W., 
Washington,   D.  C, 

_  Waterloo,  Wis. — The  citizens  are  reported  to  have  de- 
cided to  issue  $10,000  bonds  for  the  purchase  of  the 
present  electric  light  plant,  and  for  its  further  construc- 
tion. 

Ashland,  Wis. — The  City  Council  on  Oct.  11  voted  to 
accept  the  proposition  of  the  Chippewa  Valley  Cfonstr. 
Co.  to  transmit  power  from  Copper  Falls,  the  city  to 
lease  the  power  plant  for  3  years,  with'  the  option  of 
purchase  at  that  time.  A.  E.  Appleyard,  of  Boston, 
Mass.,  ,is  president  of  the  company,  and  promises  to 
bring  6,000  h.  p.  from  Copper  Falls,  18  miles  south  of 
Ashland,  by  next  June. 

Eau  Claire,  Wis. — The  Northwestern  Lumber  Co.  is  re- 
ported to  have  decided  to  build  a  high  dam  on  Eau 
Claire  River  for  developing  power  for  manufacturing 
purposes.  - 

Olds,  Aha. — The  Bd.  of  Trade  is  reported  interested  in 
the  development  of  power  at  Little  Red  Deer,  a  distance 
of  13  miles  from  city.     Address  S.  Craig,  of  Olds. 

Kelowna,  B.  C. — The  citizens  are  reported  to  have 
voted  to  issue,  $40,000  bonds  for  improvements  to  water 
work  and  electric  light  plant. 

Portage  la  Prairie,  Man. — The  directors  of  the  Central 
Electric  Light  Co.  are  reported  to  have  decided  to  ex- 
pend $35,000  in  enlarging  its  ppwer  plant. 

Carnduff,  Sask. — The  Minneapolis  Street  &  Town 
Lighting  Co.,  of  Minneapolis,  Minn.,  is  reported  to  have 
petitioned  for  a  franchise  to  light  town  by  electricity: 

ELECTRIC  RAILWAYS. 

Notes  Arranged   Alphabetically   !iy   States. 

Jackson,  Ala. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

Decatur.  Ala. — It  is  stated  that  the  North  Alabama 
Traction  Co.  will  spend  $10,000  or  more  on  the  extension 
and  improvement  of  its  street  car  system  in  Decatur. 
On  some  of  the  streets  they  are  putting  down  a  heavier 
rail.  _  The  company  is  also  building  an  extension'  of  a 
;^   mile  to  its  line. 

San  Francisco,  Cal. — Plans  are  stated  to  have  been 
completed  by  the  Southern  Pacific  Co  for  an  extension 
to  its  local  system,  consisting  of  an  electric  train  line 
to  Hayward.  The  local  line  will  be  exten(led  from 
Melrose  north  along  a  private  right-ofwav  paralleling 
the  foothill  boulevard  as  far  as  Hayward.  The  line  will 
be  double-tracked. 

Sacramento,  Cal. — The  Northern  Electric  Ry.  Co.,  with 
a  capital  of  $25,000,000,  is  stated  to  have  filed  articles  of 
incorporation.  The  new  organization  has  been  formed  to 
acquire  the  Northern  Electric  Co.,  the  line  of  which  runs 
from  Chico  to  Sacramento,  and  the  Shasta  Southern, 
which_  runs  between  Chico  and  Hamilton,  besides  con- 
structing new  roads  to  the  northern  part  of  the  State. 
It  is  proposed  to  build  a  road  from  Chico  to  Redding,  a 
distance  of  76  miles;  from  Sacramento  to  Folsom,  20 
miles:  from  Sacramento  Hamilton  via  Woodland,  with  a 
branch  to  Colusa,  103  miles,  from  Sacramento  to  Yuba 
City,  28  miles.  Directors,  Alan  W.  Maginnis,  Curtis 
Hillyer,  Francis  C.  Van  Deinse,   and  others. 

San  Diego,  Cal. — The  City  Council  is  reported  to  have 
adopted  an  ordinance  granting  a  franchise  to  the  Point 
I.orna  Electric  Ry.  Co.  to  construct  and  operate  lines 
on  certain  streets  in   San  Diego. 

Fitzgerald,  Ga. — C.  A.  Holtzendorf  and  associates  are 
stated  to  have  been  granted  a  franchise  to  equip  and 
operate  an  electric  street  railway  on  certain  streets  of 
Fitzgerald 

Lyons,  III. — The  Western  Illinois  Electric  Traction 
Co..  is  reported  incorporated  to  build  an  electric  rail- 
way from  Lyons  through  the  counties  of  Cook,  Dupage 
and  Kane  to  Aurora  Capital,  $100,000.  Incorporators: 
M.  M.  Miller,  E.  J.  Schmidt,  L.  Grollman,  L.  Michael, 
Wm.   M.   Klein. 

Bunker  Hill,  III— J.  T.  W.  Rudisill  is  reported  to 
have  announced  that  the  Wood  River,  East  Alton  & 
Bunker  Hill  Traction  Co.,  East  St.  Louis,  111.,  pro- 
poses to  build  an  electric  railway  from  Wood  River 
through  East  Alton,  Bethalto,  Moro  and  Bunker  Hill, 
20  miles.  Surveys  are  partly  secured.  Contracts  will 
be  let  when  right-of-way  is  secured.  The  Rude  Engi- 
neering Co.,  First  Natl.  Bank  Bldg.,  East  St.  Louis,  is 
in   charge   of  the   engineering  work. 


*Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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tmS.—Tbt  Gnnd  Central  Traction  Co., 
wkick  i*  yfcp«ni>(  to  coostmct  aii  electric  line  from 
ladaaapolw  to  ETansrille,  is  reported  to  have  applied 
to  Ike  Bd  of  Pak.  Wka.  for  two  franchises.  The  first 
ri|At  o{  way  to  enter  the  ciijr  froo  the 
J  &«  J.  H.  &  I.  tracks  to  Iowa  St.  The 
to  cslcr  the  city  over  the  local  tracks  to  the 
tiMJiea  tcraiiia!  ttation  in  the  same  manner  other  trac- 
tioa  Kaes  arc  no»  operatins  in  the  city. 

Ltfaytttt,  tmd. — ^The  Commissioners  are  stated  to  have 
cnntca  a  {rancUae  to  the  Chicaco  ft  Western  Indiana 
Tractioa  C^  to  con»tim.t  and  operate  an  inerarban  rail- 
road tkroogh  FalrficM,  Wea  and  Randolph  Townships, 
is  T^ppecsnoc  Couuty 

OmmgnHU,  Kj. — The  Kanftnan-Shaw  Constr.  Co., 
of  Ooytoo,  O.,  is  stated  to  have  in  contemplation  the 
coiumtioo  of  an  electric  railway  from  Salt  Lick  by 
■in  of  Owincsrillc  and  Sharpsburg  to  Carlisle,    Ky.,   34 

AUjnmdria,  La. — The  Kent  Co.,  Ltd.,  is  sUted  to  have 
filed  its  charter  with  a  capital  of  $100,000.  The  com- 
pany proposes  tq  operate  electric  and  other  street  rail- 
mj%.     K.  Albert,  Vm.;  Benj.  Weil,   Secy. 

Nermo'**.  tliclt. — The  Lake  Superior  ft  Ishpeming 
By.  Co.  will  extend  its  tracks  across  the  citv  on  the 
Borth  side,  a  distince  of  2  miles,  and  to  include  i  mile 
of  trestle.  The  depot  will  be  moved  from  present  site 
on  Sooth  side  to  toe  North  side  of  city,  a  distance  of 
iH  miles.  Bids  for  this  work  will  be  received  by 
K.  Yoanc  ch.  tttgr.,  Marquette,  Mich. 

J'pli'.  Ho. — It  is  reported  that  the  Joplin  &  Pittsburg 
Sc  Ky.  Co.  will  soon  award  contracts  for  machinery 
in  cotmcction  with   its  proposed  electric   railway  between 

{opUn  wad  Pittsburg,   Mo.,  a  distance  of  about  24  miles. 
t    is   planned    to   erect   a-  car    bam    at   Joplin    and    two 
substations. 

Ul.  y*num.  N.  K.— The  Mt.  Vernon  ft  Eastern  R.  R. 
Co.  is  reported  formed  to  construct  a  standard  ga^ 
steam  or  electric  railroad  frotn  Mt.  Vernon  to  Lewis- 
koro.  35  miles  long.  Capital,  $1,000,000.  The  Di- 
rectors: Oakleigh  Thome,  Chas.  E.  Mitchell,  of  New 
York;  MarsdenJ.  Perry,  of  Providence,  R.  I.;  Geo.  H. 
Haauel,.  of  Cranford,   N.  J.,  and  others. 

CiMcinnoH,  O. — The  survey  of  the  proposed  route  of 
the  Cincinnati.  Reading  &  Middletow-n  St  Ry.  Co., 
wkich  will  operate  35  miles  of  traction  line  from  Mid- 
dletown  and  Franklin  to  Bond  Hill  and  Norwood,  is 
Mated  to  have  been  completed.  It  is  estimated  that  the 
road  can  be  built  at  an  expenditure  of  $25,000  per  mile, 
or  a  total  of  $875,000..  Directors:  Guy  W.  Mallon  and 
Tot.  Meyer.  Cincinnati;  Frank  Koehler,  Reading;  R. 
M.   Billingslea,  Bethany,  and  others 

OkUiioma  City,  Okla.—'lbe  Oklahoma  City  Electric 
Terminal  Co.  is  reported  to  have  been  granted  a  char- 
ter. Capital,  $2,cao,ooo.  Guy  V.  McOure,  Chas.  Combs, 
Warren  E.  Moore,  J.  J.  Johnson  and  Fred.  S.  Combs 
are  reported  interested.  According  to  the  present  plans 
two  divisions  of  the  system  will  give  twelve  miles*  ser- 
Tiee.  The  proposed  route  begins  at  a  point  two  miles 
east  of  the  city  and  entering  the  city  near  the  junction 
of  the  railroad  tracks  of  the  Frisco  and  Choctaw  division 
of  the  Missouri,  Kansas  &  Texas,  and  passinj;  through 
to  the  west  side  will  stop  near  where  Main  St.  crosses 
ihe  North  Canadian  River.  The  other  line  will  surt 
at  a  point  near  the  south  line  of  Capitol  Hill  and  will 
pass  Uirough  to  the  northwest  portion  of  the  city. 

Unmfkit,  Te»n. — Tbe  County  Court  is  sUted  to  have 
(rantea  to  the  Clarksdale,  Covington  &  Collierville  In- 
temrban  Co.  a  franchise  over  roads,  pikes  and  private 
property  of  Shelby  County. 

Ft.  Worth,  Tex. — Suderman.ft  Dolson,  of  Houston,  is 
stated  to  have  secured  the  contract  for  the  grading  of 
the  Fort.  Worth,  Weatherford  &  Mineral  Waters  Inter- 
arban  Line.     The  cost  will  be  about  $1,750,000. 

Salt  Lake  City.  Utah. — The  City  Council  is  sUted  to 
•ave  jgranted  a  franchise  to  the  Utah  Light  &  R  R. 
Co.  for  additional  trackage  from  the  intersection  of 
Twelfth  West  St.  to  Fourth  North  St,  giving  a  double 
tzack  or  single  track  fron)  that  point  to  Jordan  River. 

WtUtbur^.  W.  Ko.— The  Bethanjr  TroUejr  Syndicate,  of 
WelUmrg,  is  reported  chartered,  with  a  capital  of  $10,000.  - 
Incorporators:  J.  L.  D.  Queen,  R.  M.  Addleman,  H. 
O.  Moon  ffxti  others,  all  of  Wheeling.  The  purpose  of 
tke  concern  is  to  construct  an  electric  railway  from 
Wcllsbnrg  to  Bethany  and  to  maintain  a  power  and  water 
works  ^ant 

Racine,  Wit. — The  Milwaukee  Electric  Railway  & 
Lifbt  Co.  is  stated  to  have  applied  for  a  franchise  to 
baild  a  car  line  on  sd  St,  east  of  Main  St.,  so  that 
tke  plant  of  the  Racine  Gas  Light  Co.  can  be  reached 
with  freight 

RAILROADS. 
No*u  Arramtfi  Alpkabctieally  fry   Slates. 

Kamtae  City,  Ko«.— The  Gulf  Short  Line  Ry.  Co.  is 
reported  incorporated,  with  a  capital  of  $36,000,000,  to 
boild  a  railroad  from  »f««"»«  Citjr,  Kan.,  to  Port  Lavaca, 
Tex.,  estimated  length,  i,<oo  miles,  including  branches. 
the  road  is  to  run  through  Wyandotte,  Johnson,  Miami, 
nwiriass,  Franklin,  Osage,  CoBey,  Lyon,  Chase,  Marion, 
Mcnwraon.  Reno,  Sedgwick,  Cowley,  Harvey,  I?utler, 
Greenwood  EDc  and  CbautaiMua  Counties  in  Kansas; 
Oiage,  Kay,  NOMe,  Logan,  Payne,  Lincoln,  Oklahoma, 
Tniaa,  Okfnaee,  Okmalge^  Hnges,  Pittsburg,  Coal,  Atoka, 
Bryan,  Ckoctaw  and  Pnsbmatalia  Counties  in  Okla.,  and 
tkrnuk  tke  Sute  of  Texas.  Incorporators:  J.  P.  Byrne 
and  Lotda  E.  Potts,  of  Oklahoma  City,  Okla.;  Fred  A. 
Jeran,  La  Junta.  Col. ;  Charles  F.  Bridge  and  jos.  Rags- 
dale.  Topelta,  Kan.  Offices  to  be  at  Kansas  City,  Kan., 
and  OUakoma  City,  Okla. 

Kamsat  City,  Mo. — The  Special  Com.  appointed  by  City 
Comci]  on  tke  union  depot  ordinance  is  reported  to  have 
raeoaunended  tke  adoption  of  the  ordinance  which  em- 
biacca  tke  following  conditions:  A  franchise  for  6  tracks 
on  tke  Belt  line,  4  tracks  on  the  North  Side  from  the 
eastern  city  limits  to  Bway.,  and  a  right-of-way  along 
tke  West  Bluffs  to  jjth  and  Belt  line  to  be  granted  the 
tanaas  Oty  Terminal  Ry.  for  a  period  of  200  years;  the 
(aid  company  to  baih)  and  maintain  a  union  station  to 
cost  not  less  f'        " 


than  $3,000,000  within  3  years  from  date  of 
granting  franchise:  and  is  required  in  addition  to  build 
and  mainuin  10  subways  and  33  viaducU  across  the  Belt 


line,  and  build  and  maintain  freight  depots  at  Sheffield, 
15th  and  Askew  Sts.,  .ind  north  of  Grand  Ave.  near 
Heim's  brewery:  to  dedicate  to  city,  (tround  for  a  park 
fronting  proposed  new  union  station  bet.  Main  St.  and 
Bway.  and  13d  and  2.jth  Sts.,  and  50-ft.  strips  of  ground 
for  roadways  at  certain  points  to  connect  streets  vacated 
across  the  tracks.  The  city  guarantees  not  to  extend  or 
open  any  new  streets  or  roadways  across  Rrades  and 
tracks  specified.  It  also  grants  the  Terminal  Co.  right  to 
change  grade  of  any  present  tracks  not  to  exceed  3  feet 

Wiiktihwrre,  Pa. — The  Special  Committe  of  Engineers 
representing  the  four  railroads  interested,  at  a  meeting 
at  New  York,  N.  Y.,  on  Oct.  4,  is  reported  to  have  ap- 
proved plans  for  the  elimination  of  grade  crossings  in 
Wilkesbarre.  E.  B.  Morgan,  Chmn.  Grade  Crossing 
Comn. 

'Coatesville,  Pa. — Willauer  &  Co..  of  Pottstown.  are 
re^rted  to  have  secured  a  contract  from  the  Philadel- 
phia &  Reading  Ry.  Co.  for  the  grading  and  masonry 
work  for  the  change  in  alignment  of  about  Yi  mile  on 
its  Wilmington  &  Northern  Division  at  Coatesville  and 
G.  F.  Shoemaker  &  Co.  for  the  bridge  to  be  4  spans 
and  250  ft.  long. 
Bldg..  is  the  archt. 

Abilene,  Tex.—Eiv.  S.  Hughes  and  Henry  Sayles,  of 
,\bilenc.  are  reported  interested  in  the  construction  of  a 
railroad  from  Temple  via  Gatesville,  Hamilton  and  Co- 
manche to  Abilene,  a  distance  of  about  150  miles. 

Surveys  are  beine  made  for  a  railroad  from  Abilene, 
Tex.,  south  to  Ballinger,  a  distance  of  about  ^o  miles. 
Connection  will  be  made  with  the  Texas  &  Pacific  R.  R. 
and  the  Colorado  Southern  R.  R.  at  Abilene,  and  with 
the  Santa  Fe  at  Ballingcr.  J.  W.  McDaniels,  of  Abilene, 
is  Ch.  Engr. 

Kpsme,  Tex. — The  Roscoe,  Snyder  &  Pacific  Ry., 
chartered  to  construct  a  railroad  from  Roscoe  (a  station 
on  Texas  &  Pacific  Ry.)  to  Snyder.  50  miles,  has  its 
entire  line  graded  and  5  miles  of  track  laid.  Work,  which 
has  been  suspended,  is  to  be  resumed  and  the  i*ad  com- 
nleted.  Martin  Duval,  Ch.  Engr..  Roscoe.  Tex.  Edw.  S. 
Hughes,  Abilene,  Tex.,  is  interested  in  the  new  organiza- 
tion. 

PUBLIC    BUILDINGS. 

Notts  Arranged   Alphabtticalh   by   States. 

'Selma.  Ala. — The  contract  to  erect  the  Carnegie 
Library,  it  is  reported,  has  been  awarded  to  Ernest  "Latsl- 
mar,  of  Selma,  at  about  $18,000. 

Barber.  Cal. — .\.  J.  Brvan  is  stated  to  have  prepared 
nians  for  the  hospital  which  is  to  be  erected  near  Bar- 
ber by  the  Sisters  of  the  Roman  Catholic  Church  at 
a  cost  of  about  $30,000. 

San  Francisco,  Cal — The  erection  of  a  pest  house  on 
the  Bay  View  site,  it  is  stated  has  been  recommended 
by  the  Bd.  of  Superv.  to  the  Bd.  Pub.  Wks.  Probable 
cost,    $20,000. 

Corona,  Cal.— The  Bd.  of  Trade  and  City  Trustees. 
it  is  reported,  have  decided  to  issue  $78,000  bonds  of 
which  $50,000  is  for  street  improvements,  $20,000  for 
a  city  hall,  $5,000  for  an  outfall  sewer  and  $3,000  for 
a  steam   roller  for   street  work. 

San  Francisco,  Cal. — Rankin,  Kellog  &  Crane,  of  Phila- 
delphia. Pa. J  are  reported  to  be  preparing  plans  for  a 
ffroup  of  reinforced  concrete  buildings  to  be  erected  in 
San  Fr!»ncisco  for  the  Transport  Service  of  the  Army 
Deot.  The  buildings  to  be  erected  are  six  .^-story  store- 
houses, 60x200  ft.  ea..  a  :»-storv  and  basement  office 
building.  50x150  ft.:  a  number  of  houses  for  officers,  and 
a  system  of  docks.     The  cost  will  be  $1,250,000. 

Berkeley,  Cat. — J.  V.  Mendenhall.  Citv  Clk..  writes 
that  final  T>lans  have  not  yet  been  adopted  for  the  erec- 
tion of  a  town  hall. 

Los  Aneeles,  Cal. — A.  U.  Puftcamp,  Severance  Bldg., 
is  reoorfed  fo  have  been  eng.Tged  to  prepare  plans  for  a 
3-storv  brick  and  concrete  hospital,  to  be  erected  for 
the  West  F.nd  Hospital  Assoc,  at  1417  W.  25th  St,  at  a 
cost  of  about  $18,000. 

San  Jose,  Cat. — The  Bd.  of  Police  &  Fire  Comrs.,  it 
is  stated,  has  approved  the  plans  of  Wolfe  &  McKenzie, 
61  W.  Santa  Clara  St.,  for  the  Market  St.  fire  house, 
which  is  to  be  2  stones  high,  of  reinforced  concrete, 
80x60  ft.,  and  to  cost  about  $27,000.  also  pla^s  for  the 
Third  St.  fire  house,  which  w"re  prepared  by  Wm."  Bind- 
er. Auxerais  Bldg..  and  provide  for  a  2-story  building  of 
reinforced  concrete  and  steel  frame,  d'ixio  ft.,  and  cost 
about  $16. POP.  Bids  for  the  construction,  it  is  stated, 
will  be  asked  soon. 

The  Bd,  of  Police  &  Fire  Comrs..  it  is  stated,  is  to  ask 
competitive  plans  on  2  other  fire  houses  which  it  is  pro- 
posed erecting. 

'Tdkoma  (Washineton),  D.  C— The  contract  for  erect- 
ing double  set  hospital  corns  s'reeants'  onarters  (bids 
opened  Sept  2i'»  by  Mai.  J.  T.  Crabbs,  O.  M.,  U.  S.  A., 
has  been  awarded  fo  S.  H.  Maddox  ft  Co.,  Washing- 
ton, for  construction,  plumbing  and  gasfitting  at  $12- 
343.  ap"?  '"  Elmer  E.  Lowell.  Portland,  Me.,  for  elec- 
tric  wiring  and   fixtures   for  $564. 

Prnsacola,  Fta, — Bids  will  be  received  by  Tas.  Knox 
Taylor.  Sunerv.  Archt.  Wa.shington,  D.  C,  until  Nov.  11 
for  plumbing  and  sewerage  at  Santa  Rosa  Quarantine 
Station,  Pensacola. 

'Quiney,  lit. — V.  Jobst  &  Sons,  of  Peoria,  according  to 
reports,  have  sertired  the  contract  to  erf-ct  2  cottages  at 
the  Soldiers'  &  Sailors'  Home,  at  $103,600. 

•West  Liberty  la.—W.  J.  McAlpine,  of  Dixon,  III.,  is 
reported  to  have  secured  the  contract  to  erect  a  court 
house  estimated  to  cost   $25,000. 

Leesttitle  La. — Bids  will  be  received  until  Nov.  4 
by  the  Police  Jury  CC.  K.  Oakes,  CIV.),  for  erecting 
a  county  building.  Bids  to  be  stated  separately  on  con- 
struction, electric  wiring,  heating  and  plumbing.  C.  H. 
Page,  Jr.,   &    Bro.,   archts.,    Austin,   Tex. 

Kew  Orleans,  La. — It  is  reported  that  City  Engr. 
Hardee  has  completed  alterations  to  the  plans  for  the 
City  Hall  annex,  and  bids  for  the  construction  will 
soon   be    asked   by    the    City   Compt. 

Bids  will  b^  received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Deot  (R.  C.  Hollyday,  Ch.),  Washington, 
D.  C,  until  Nov.  j  for  constructing  a  disornsarv  build- 
ing and  accessories  for  the  n^val  station.  New  Orleans; 
appropriation.  $8,500. 


'Items  marked  ttius  give  the  names  of  parties  awarded  contracts. 


Bids  will  be  received  until  Nov.  5  by  Col.  F.  L. 
Denny,  O.  M.,  U.  S.  Marine  Corps,  Washington,  D.  C.  for 
the  construction  at  Naval  Station,  New  Orleans,  La.,  of 
Marine  barracks  and  officers'  quarters.  De  Buys,  Church- 
ill &  La  Bouisse,  Archts.,  817  Hibernia  Bank  Bldg.,  New 
Orleans. 

The  following  are  the  bids  opened  on  Oct.  5,  at  the 
office  of  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  a  ctntral  heating  plant  at  the 
Naval  Station,  New  Orleans,  La.  (Specification  No. 
1562):  (a)  For  work  complete  in  accordance  with  plans 
and  specification,  {b)  For  work  complete  omitting  steam- 
driven  pump  with  accessories.  (c)  For  the  complete 
work  in  accordance  with  specification,  with  modification. 
Jos.  A.  Hurley,  392  Selby  Ave.,  St.  Paul,  a,  $23,656. 
C.  C.  Hartwell  Co.,  Ltd.,  213  Barine  St,  New  Orleans, 
La,  a,  $24,764;  b,  $24,155;  c,  (two  bids),  $20,847  and 
$19,900  (conditional).  C,  L.  de  Muralt,  114  Liberty  St., 
New  York,  N.  Y.  (three  bids),  $19,770,  $18,920  and 
$18,955.  A.  M.  Lockett  Co.,  Ltd.,  533  Barone  St.,  New 
Orleans,  La.,  a,   $17,700;   b,   $17,200. 

'Baltimore,  Ud, — Chas.  L.  Stockhausen,  Gay  and  Water 
Sts..  is  stated  to  have  secured  the  contract  to  erect  at 
Monument  St.  and  Bway.,  the  Saml.  Leon  Frank  Memor- 
ial Hospital,  which  is  to  consist  of  a  4-story  administra- 
tion building,  a  ward  building,  a  laundry  building  and  a 
boler  house,  to  be  of  granite,  brick  and  terra  cotta,  and 
to  cost,  complete,  about   $150,000.      Louis   Levi,   American 

Boston,  Mass. — Bids  will  be  received  until  Oct.  28  by 
the  Park  Comrs.  (Chas.  E.  Stratton,  Chmn.),  for  erecting 
a  brick  sanitary  and  locker  building  on   Franklin   Field. 

Rochester,  Minn. — It  is  stated  that  bids  will  be  re- 
ceived until  Oct.  26  by  the  State  Bd.  Control,  St.  Paul, 
for  the  erection,  electric  work,  plumbing  and  heating 
of  Ward  C  at  State  Hospital,  Rochester.  Clarence  H. 
Johnston,  archt.,   712  Manhattan  Bldg.,  St.  Paul. 

St.  Peter,  Minn. — It  is  stated  that  bids  will  be  re- 
ceived until  Oct.  26  by  the  State  Bd.  Control,  St  Paul, 
for  the  erection,  plumbing  and  heating  of  a  tuberculosis 
hospital  at  the  State  Hospital,  St.  Peter.  Clarence  H. 
Johnston,   archt,    712   Manhattan   Bldg.,    St    Paul. 

"St,  Paul,  Minn.— Fred  H.  Bartels,  6a7  Blair  St..  has 
secured  the  contract  to  erect  2-story  brick  building  for  a 
laundry  at  the  German  Catholic  Orphan  Asylum,  for 
$13,500. 

SpringMd,  Mo, — The  City  Council  is  stated  to  have 
appointed  a  committee  to  select  a  site  on  which  it  is  pro- 
posed erecting  a  municipal  building. 

Kansas  City,  i.Io. —  Bids  will  be  received  until  Oct.  26 
by  the  E'd.  Pub.  Wks.  (Everett  Elliott,  Secy.)  for  work 
at  -the  General  Hospital,  24th  and  ocust  Sts.,  to  include 
floors,  mill  work,  concrete  floors,  excavation  and  brick 
work.     Root  &  Siemens,  Archts.,  701    Postal   Bldg. 

*Ft.  Omaha,  Neb. — Contracts  for  erecting  buildings  at 
this  post  have  been  awarded,  according  to  reports,  as 
follows:  J.  H.  Wiese,  of  South  Omaha,  balloon  house  at 
$35,753;  Koenig,  Collins  &  Co.,  of  Omaha,  hydrogen  gas 
house,  $7,500;  Peter  Soderberg,  Omaha,  wireless  telegraph 
station,  $2,750. 

Wildwood,  N.  /.—Calvin  W.  Rogers,  of  Philadelphia, 
Pa.,  it  is  reported,  submitted  the  lowest  bid  on  Oct.  10 
for  erecting  the  Town  Hall,  at  $29,950.  Appropriation, 
$20,000. 

Newark,  N.  J. — The  Pub.  Bldg.  Com.  of  the  Bd.  of 
Freeholders,  it  is  stated,  has  approved  the  general  sug- 
gestions of  Percy  B.  Taylor,  122  Market  St.,  for  the  alter- 
ations to  be  made  to  the  heating  plant  in  the  Overbrook 
Hospital  buildings  and  has  decided  to  construct  a  system 
of  tunnels  as  recommended  by  the  Engr.,  connecting  the 
hospital  buildings  for  the  purpose  of  conveying  heat  to 
the  structures  from  the  central  plant.  The  alterations 
will   add  $40,000  to  the  cost  of  the  hospital. 

'Castleton,  S.  I.,  N.  Y, — The  following  are  the  bids 
opened  on  Oct  14  by  Robt.  W.  Hebberd,  Comr.  Chari- 
ties, N.  Y.  City,  for  furnishing  material  and  excavation, 
masonry,  steel  and  _  iron,  roofing  and  metal  work,  car- 
pentry, glazing,  painting,  hardware,  electric  work  and 
all  other  work  (except  plumbing,  heating,  elevator  work, 
electric  wiring  and  fitting  up  of  the  diet  kitchens,  drug 
rooms  and  utility  rooms),  for  the  construction  and 
completion  of  six  ward  buildings  of  the  Sea  View  Hos- 
pital on  Manor  Rd.,  Township  of  Castleton.  Boro.  of 
Richmond  (bidders  all  of  Manhattan  Boro) :  Thos, 
Cockerill  &  Son,  147  Columbus  Ave.,  $1,064,000;  O'Con- 
nell  &  Hannan,  103  E.  125th  St,  $984,000;  Dan.  _  J. 
Ryan.  723  3d  Ave.  $932,000;  L.  A.  Burke  Sons  Co., 
25  W.  42d  St,  $873,000  (awarded  contract);  P.  J. 
Carlin  Constr.  Co.,  i  Madison  Ave.,  $892,425,  and 
Thos.  E'.  Leahy  Bldg.  Co.,  i  E.  42d  St.,  $964,743. 

Albany.  N,  Y. — It  is  reported  that  an  appropriation  of 
$35,000  has  been  '  made  to  make  improvements  to  the 
ventilating  system  in  the  assembly  chamber  at  the  Capitol. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  the  Dept. 
Pub.  Charities  (Robt  W.  Hebberd,  Chmn.),  Boro  Man- 
hattan, until  Oct.  24  for  furnishing  material  required  for 
the  complete  remodeling  of  the  present  annex  building, 
situated  on  the  grounds  of  the  Kings  Co.  Hospital, 
Clarkson  St.,  near  Albany  Ave.,  Boro.  Brooklyn;  or  for 
the  complete  remodeling  of  the  present  annex  building, 
and  for  the  erection  and  entire  completion  of  2  addi- 
tions to  said  building. 

New  York.  N,  Y, — The  following  are  the  bids  opened 
on  Oct.  7  by  the  Armory  Board  at  the  office  of  the 
Mayor,  for  (a)  furnishing  material  and  building  an  arm- 
ory for  the  Second  Batterv.  N.  G..  N.  Y.  (exclusive  of 
excavating),  at  F'ranklin  Ave.  and  E.  i66th  St.,  Boro 
of  Bronx;  (b)  excavating  site  for  same:  Guidone  & 
Garlardi.  i  Madison  Ave.,  a  $398,500,  b  $37,000;  Thos. 
Cockerill  &  Son.,  147  Columbus  Ave.,  a  $d42.5oo:  W. 
Werner,  8g2l4  Forest  Ave.,  a  $448,400;  Fleischman  Realty 
&  Constr.  Co.,  170  Bwdy.,  a  $444,000:  Geo.  Hildebrand, 
38  Park  Row,  a  $473,000:  L.  A.  Burke  Sons  Co.,  25  W. 
42d  Sj.,  a  $460,000;  R.  E.  Heningham,  1  Madison  Ave., 
$414,802.  b  $^0,670;  P.  Gallagher,  1189  Bway..  a  $427,- 
542;  Kelly  &  Kelley,  45  E.  42d  St.,  a  $465,147,  h  $59,656; 
John  H.  Parker  Co.,  225  4th  Ave.,  a  $407,985.  b  $61,143; 
Hearn  Constr.  Co.,  a  $540,000,  b  $30,000;  Cunningham 
Si  Kearns.  432  E.  gist  St..  b  $24,450;  Patrick  Reddy,  b 
$28,000:  Thos.  Crimmins  Contr.  Co..  444  E.  69th  St.,  b 
$29,305:  P.  D.  Kane,  933  E.  150th  St.,  b  $24,926:  Frank 
Del  Balso,  1471  Ave.  A.,  b  $28,150;  Chas.  Schneider, 
167th  .St.  and  Findlay  Ave.,  b  $2,3,750;  Holland  Dros., 
177th  St.  and  Trinity  Ave.,  b  $29,000:  P.  Gallaeher.  1180 
Bway.,  b  $57,900;  C.  W.  Collins,  Fordham  Road  and 
Morris   Ave.,   b  $32,400. 
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Bids  will  be  received  by  J.  A.  Bensel,  Comr.  Docks, 
until  Oct.  31,  for  furnishing  material  and  building  a  new 
ferry  house  tor  the  Staten  Island  ferry,  at  the  Manhattan 
terminal,  foot  of  Whitehall  St.,  Boro.  Manhattan,  as  per 
Contract  No.    1099. 

Plans  have  been  filed  for  the  4-story  granite  5ix2i9-ft. 
police  station  and  prison  which  is  to  be  erected  at  156 
Greenwich  St.  by  the  City  of  New  York,  at  a  cost  of 
$230,000.  Stockton  B.  Colt,  287  4th  Ave.,  and  Thornton 
Clarke,  Assoc.  Achts. 

The  Armory  Com.  of  the  Armory  Bd.,  on  Oct.  9  is 
stated  to  have  accepted  the  plans  of  Walker  &  Morris, 
24  E.  23d  St.,  for  the  22d  Regt.  armory. 

Raleigh,  N.  C. — Bids  will  be  received  until  Oct.  25  by 
W.  A.  Erwin,  Chmn.  Bldg.  Com.,  West  Durham,  for 
erecting  a  ,i-story  brick  addition  to  the  State  Hospital  for 
the  Insane  at  Raleigh;  bids  to  be  submitted  separately  on 
plumbing  and  heating.  Barrett  &  Thompson,  Archts.  and 
Engrs.,  Raleigh. 

Norwood,  O. — It  is  stated  that  a  site  has  been  selected 
and  a  market  house  is  to  be  erected.  $35,000  is  reported 
appropriated  for  the  purchase  of  a  site  and  the  erection 
of  the  building. 

Cincinnati,  O. — Harry   Hake.   Union  Trust  Bldg.,  is  re- 

Eorted  to   be  preparing  nians   for   a  $40,000  firehouse,   to 
e  erected  at  Pearl  and  Martin  Sts. 
Des  Jardins   &    Sheblessey,   4th   Natl.  Bank    Bldg.,    are 
reported    ta    be    oreparing    plans    for    a    $25,000    addition 
which    it   is   proposed    erecting   to   the   Cincinnati   Sanitar- 
ium on  College  Hill. 

'Cleveland,  O. — Henahan  &  King,  Rose  Bldg.,  are  re- 
ported to  have  secured  the  contract  for  the  foundation 
for  the  contagious  disease  hospital  in  connection  with 
the  city   hospital. 

Hubbell  &  Bencs.  Citizens'  Bldg.,  are  reported  to  have 
completed  plans  for  the  superstructure  of  the  West  Side 
Market,  and  bids  for  the  construction  will  probably  soon 
be  asked  by  W.  J.  Sprineborn,  Pres.  Bd.  Pub.  Service. 
The  building  is  to  be  of  brick,  with  stone  trimming. 

Chauncey,  O. — It  is  stated  that  bids  will  be  received 
until  Oct.  26  by  Ray  C.  Gardner,  Village  Clk.,  for 
erecting  a  prison. 

Youngstotim,  O. — Court  house  bonds,  amounting  to 
$960,000,  are  reported  sold. 

'Danville,  Pa. — The  following  are  reported  to  be  the 
bids  received  Sept.  24  by  the  Bldg.  Com.  at  the  office  of 
Dr.  H.  B.  Meredith,  Supt.,  State  Hospital  for  the  Insane, 
at  Daiiville,  for  the  erection  of  a  women's  infirmary,  a 
building  for  acute  insane  men  patients  and  a  building  for 
acute  insane  women  patients:  Lawrence  Bros.,  Kane, 
$246,248:  L.  H.  Focht  &  Son.  Reading,  $197,300.  Geo. 
W.  Beard  &  Son.,  Reading,  $198,800;  W.  O.  Weaver  &  Son, 
Harrisburg,  $208,947;  Steinbacb'-Billmever  &  Co..  Lewis- 
town,  $217,100;  Metzger  &  Wells.  Philadelphia,  $188,700; 
Hosier  &  Summers.  E'uffalo,  N.  Y.,  $202,300;  Bennett  & 
Woodnut,  Williamsport,  $207,291:  Lvnch  Bros.,  Phila- 
delphia, $186,197  (awarded  contract),  and  Geo.  H. 
Meyerholtz,  Philadelphia,   $249,817. 

Philadelphia,  Pa. — The  following  are  reported  to  be 
the  bids  received  Oct.  7  for  alterations  and  additions  to 
the  Arsenal  Bldgs.  at  Philadelphia:  Lynch  Bros.,  $64,933; 
Edwd.  Fay  &  .Son,  $67,300;  R.  C.  Ballingcr  &  Co.,  $72,- 
704;  Wm.  R.  Dougherty,  $81,960.  and  Cramp  &  Co.,  $83,- 
850. 

It  is  reported  that  only  one  bid  was  received  by  the 
Director  of  Pub.  WTcs.  on  Oct.  10  for  completing  the 
northwest  corner  of  the  City  Hall,  it  being  submitted  by 
Edw.  Fay  &  Son,  at  $.109,000. 

Pittsburg.  Pa. — The  lowest  bid  received  Oct.  9  by 
Mayor  Guthrie  for  erecting  an  engine  house  in  the  23d 
Ward  is  reported  to  have  been  submitted  by  John  Siebert 
Sons'  Co.,  at  $38,615.     Appropriation.  $20,000. 

We  are  informed  that  new  bids  will  be  received 
about  Nov.  I  at  the  office  of  F.  P.  Booth,  Co.  Compt., 
for  erecting  the  Allegheny  County  Soldiers'  Memorial 
Building;  cost,  about  $850,000.  J.  G.  Chalfant  is 
County    Engr. 

Cranston,  R.  I. — The  enlarging  of  the  town  hall  is  re- 
ported under  consideration. 

Memphis.  Tenn.—The  Bd.  of  Trus.  of  the  Methodist 
Church  (John  Sherd.  Chmn.)  is  reported  to  be  planning 
the  erection  of  a  hospital  to  cost  $200,000. 

'Dallas.  Tex.— The  bid  of  L.  R.  Wright,  297  Main  St., 
tor  erecting  the  city  jail,  at  $20,972,  is  reported  to  have 
been  recommended  for  award. 

Tyler,  Tex.— Bids  will  be  received  by  Jas.  Knox  Tay- 
lor, Superv.  Archt.,  Washington,  D.  C..  until  Nov.  25, 
for  the  construction,  including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring  of  an 
extension,  etc.,  to  the  U.  S.  Post  Office  and  Court 
House   at   Tyler. 

.  .Portsmouth,  Va. — Bids  will  be  received  by  Jas.  Knox 
laylor,  Superv.  Archt..  Treas.  Dept.,  Washington,  D. 
C.,  until  Nov.  22  for  the  construction,  including  plumb- 
ing, gas  piping,  heating,  etc.,  of  U.  S.  post  office  at 
Portsmouth,    as    advertised    in    The    Engineering    Record. 

Toppenish,  Wash, — Bids  will  be  received  until  Nov.  4 
by  R.  D.  Campbcl.  Town  Clk.,  for  $4,000  town  hall  bonds 
and  $2,000  street  improvement  bonds  as  advertised  in 
The  Engineering  Record. 

Bremerton,  Wash. — Secy,  of  the  Navy  Victor  H.  Met- 
calf,  at  Washington,  D.  C.  is  stated  to  have  apijroved  the 
plans  for  the  construction  of  a  permanent  hospital  at  the 
Puget  Sound  Navy  Yard,  Washington,  at  a  cost  of  $150,- 
000,  also  plans  for  extensive  improvements  to  the  steam 
engineering  denartment  of  the  yard.  Gen.  Elliott,  head  of 
the  U.  S.  Marine  Corps,  is  stated  to  b^ve  approved  plans 
for  a  new  marine  barracks,  also  at  Puget  Sound  Navy 
Yard,  to   cost  aoout  $150,000. 

Tacoma.  Wash. — The  plans  of  I.  Tay  Knapp,  National 
Bank  of  Commerce  Bldg.,  are  reported  to  have  been  ac- 
cepted for  the  conservatory  which  is  to  be  erected  in 
Wright  PaVk  at  a  cost  of  $10,000. 

Everrtt,  Wash. — The  Co.  Comrs.  are  reported  to  have 
adopted  plans  for  the  court  house  annex  which  is  to 
be  erected   next    spring. 

Winnebago,  Wis. — W.  A.  Gordon,  Supt.  Northern  Hos- 
pital for  Insane,  writes  there  is  no  truth  in  the  report 
that   this   institution    is  to    build  an   addition. 

Balsam  Lake,  Wis. — Bids  will  be  received  until  Nov. 
I    by    Harry    D.    Baker,    Chmn.    Com.    on    County    Prop- 


erty, at  St.  Croix  Falls,  for  erecting  i  story  to  the 
present  jail  at  Balsam  Lake,  including  fireproof  floor 
and  partitions,  cells  on  both  first  and  second  story,  heat- 
ing, plumbing,  piping  and  fixtures  for  acetylene  |as 
lighting  Fremont  D.  Orff,  archt.,  615  Lumber  Ex- 
change,   Minneapolis,    Minn. 

Whitehall,  Wis. — Parkinson  &  Deckendorf,  of  La 
Crosse,  it  is  stated,  are  preparing  plans  for  a  3-story 
brick  city  building,  to  be  erected  here,  at  a  cost  of 
$16,000  to  be  used  as  an  engine  house,  library  and  city 
hall. 

Milwaukee,  Wis. — The  Juvenile  Court  Comn.,  accord- 
ing to  reports,  has  petitioned  the  County  Comrs.  to 
appropriate  $125,000  to  erect  2  buildings,  1  for  a  de- 
tention home  for  children,  juvenile  school  delinquents, 
and  the  other  a  parental  school.  C.  D.  Crane,  91  Wis- 
consin St..  is  reported  to  have  been  directed  to  prepare 
plans   for  the  buildings. 

The  plans  of  H.  Messmer  &  Son,  473  E.  Water  St., 
for  the  north  side  natatorium  were  accepted  by  the 
Council  Com.  on  Pub  Bldgs  and  Grounds  on  Oct.  10. 
The  building  will  be  erected  at  Richards  and  Center 
Sts.   and  will  cost  about  $45,000. 

Torreon,  Mex. — It  is  stated  that  plans  have  been  ac- 
cepted and  work  is  to  commence  at  once  on  the  erection 
of  a  municipal  hospital.     Probable  cost,  $75,000. 

Chihuahua,  Mex. — It  is  reported  that  plans  have  been 
approved  for  a  2-story  Federal  Bldg.  to  be  erected  in  this 
city  at  a  cost  of  $500,000  and  to  be  known  as  Palacio 
Federal. 

Port  Arthur,  On*.— Bids  will  be  received  until  Oct.  24 
by  Fred.  Gelinas,  Secy.  Dept.  Pub.  Wks.,  Ottawa,  for 
alterations  and  additions  to  the  post  office  at  Port  -Arthur. 

BUSINESS    BUILDINGS. 

Notes  Arranged   Alphabetically   by   States. 

Dothan,  Ala. — Ausfeld  &  Blount,  105  Bibb  St.  Mont- 
gomery, are  reported  to  be  preparing  plans  for  a  bank, 
i-story  fireproof,  of  Georgia  marble,  to  be  erected  for 
the   First   Natl.   Bank   at  a  cost  of  $65,000. 

Sulphur  Springs,  Ark. — It  is  reported  that  the  Kansas 
City  Southern  Ry.  (A.  F.  Rust,  Res.  Engr.,  Kansas  City, 
Mo.)    will  erect  a   $100,000   hotel  here. 

San  Francisco,  Cal. — Wright,  Rushford  &  Cahill,  57' 
California  St.,-  are  reported  to  have  prepared  plans  for 
a  store  and  apartment  house  which  is  to  be  erected  at 
Bush  St.  and  Grant  Ave.  by  Geo.  Terbush,  at  a  cost  of 
$52,000. 

R.  S.  Browne  has  applied  for  a  permit  to  erect  a  6- 
sfory  hotel  on  O'Farrell  St.  near  iaylor  St.,  to  cost 
$66,000,  and  the  Moffatt  Estate  Co.  to  erect  a  $75,000 
building  at   Ellis  and  Larkin  Sts. 

A  permit  has  been  issued  to  the  Mergenthaler  Linotype 
Co.  to  erect  a  3-story  brick  building  on  Sacramento  and 
Montgomery   Sts.,    to   cost   $65,000. 

San  Pedro,  Cal. — Hudson  &  Munsell,  Stimson  Bldg., 
Los  Angeles,  it  is  reported,  are  preparing  plans  for  a  3- 
story  brick  building  to  be  erected  for  the  Oorder  of 
Elks. 

Los  Angeles,  Cal.—F.  G.  and  P.  F.  Schumacher  and 
Philip  Wilson,  it  is  reported,  propose  erecting  a  theatre 
on   Main    St.,  to  cost  about  $250,000. 

Harrison  Albright,  Laughlin  Bldg.,  is  reported  to  be 
preparing  plans  for  the  lo-story,  i5oxi26-ft.  reinforced 
concrete  building  to  be  erected  for  the  Consolidated 
Realty  Co.  at  6th  and  Hill  Sts..  and  as  soon  as  plans  are 
completed  bids  will  be  asked.  The  contract  for  excavating 
the  site  is  reported  to  have  been  awarded  to  Carl 
Leonardt,  H.  W.  Hellman  Eldg. 

San  Jose,  Cal.— The  Arcade  store  and  the  entire  block 
on  which  it  was  situated,  it  is  reported,  was  destroyed 
by  fire  on   Oct.    11. 

Oakland,  Cal. — T.  Daniel  Frawley  is  reported  plan- 
ning the  erection  of  a  theatre  having  a  seating  capacity 
of    2,000. 

Alameda,  Cot. — It  is  stated  that  plans  are  being  pre- 
pared for  a  3-story  hotel  to  be  erected  near  the  city 
hail  by  a  company  in  which  S.  E.  Biddle,  Jr.,  and 
A.  E.  Kelly  .are  interested.  The  capital  of  the  com- 
pany  is   $100,000. 

San  Diego,  Cal. — Harrison  Albright,  of  Los  Angeles, 
according  to  reports,  has  completed  plans  for  a  rein- 
forced concrete  store  and  office  building  to  be  erected 
for  Henry  Timken  &  Sons  at  6th  and  E  Sts.,  to  be  8 
stories   high,    125x100    ft.,    and   to    cost    $250,000. 

S.  G.  Kennedy,  of  San  Diego,  it  is  stated,  has  com- 
pleted plans  for  a  2-story  brick  laundry,  100x100  ft.,  to 
be  erectede  on  I  and  14th  Sts.  for  Nelson  Snyder.  A 
power  plant  is  to  be  installed. 

It  is  reported  that  plans  have  been  completed  for 
a  6-story  business  building  which  is  to  be  erected  for 
H.    Perry  on    14th    St. 

Pueblo.  Colo. — It  is  reported  that  the  Directors  of  the 
Y.  M.  C.  A.  are  planning  the  erection  of  a  $100,000 
building. 

Denver,  Colo. — The  Colorado  Orphansi  &  Old  Folks' 
Home  Assoc,  is  reported  to  be  planning  the  erection  of 
a   $30,000   building  on   9th   St. 

F.  E.  Edbrooke.  510  Opera  House  BIk.,  is  reported 
to  have  been  engaged  by  the  Directors  of  the  Colorado 
Natl.  Bank  to  prepare  plans  for  a  i6-story  office  build- 
ing. 

Tampa,  Fta. — Architects  Bonfrey  &  Elliott,  of  Tampa, 
write  that  bids  will  be  received  on  Nov.  15  for  the 
erection  of  a  Y.  M.  C.  A.  building  to  cost  about  $60,000. 

Quincy,  Fla. — W.  B.  Camp,  of  Jacksonville,  is  re- 
ported to  be  preparing  plans  for  a  hotel  to  be  erected 
here  at  a  cost  of   $40,000. 

'Grangevilte,     Idaho. — The     contract     for    erecting    the 
Emperial    Hotel    is    reported    awarded    to    A.    J.    Thurner 
.  &    Co.,   of   Grangeville,   at   $45,45^. 

'Decatur,  III. — Contracts  were  awarded  as  follows,  ac- 
cording to  reports,  for  erecting  the  Pythian  Home  for 
the  Aged  in  Decatur,  bids  for  which  were  received  Oct. 
12:  General  contract  to  Graff  &  Doerr  Constr.  Co.,  of 
La  Crosse,  Wis.,  $107,295;  electric  work  to  Decatur 
Electrical  Supply  Co.,  Decatur,  $1,595;  gas,  sewerage 
and  water  plumbing  to  Field  &  Schoeb,  Decatur,  $3,332; 
heating  plant  to  John  &  Koehnly,  of  Lincoln,  III., 
$15,778. 


Chicago,  III. — John  T.  Collins  is  reported  to  be  having 
plans  prepared  for  alterations  to  be  made  in  building  at 
Clark  St.  and  Archer  Ave.,  to  cost  about  $30,000. 

H.  H.  Frazee  is  stated  to  be  interested  in  a  theatre  to 
be  erected  at  76  Dearborn  St.,  at  a  cost  of  $150,000. 

It  is  stated  that  the  Halsted  St.  Amusement  Co.  has 
leased  a  site  on  W.  12th  and  Halsted  Sts.  and  intends 
erecting  a  theatre,  to  cost  $20,000. 

Murphy  Bros.,  according  to  reports,  propose  erecting 
a  10-story  builoing  at  Randolph  and  Dearborn  Sts. 

ihe  North  Shore  Fireproof  Storage  Co.  is  said  to  be 
having  plans  prepared  for  a  4-story  addition  to  its  ware- 
house, 50x70,  at  2077  Evanston  Ave.     It  will  cost  $2C.ooo. 

The  Chicago,  Milwaukee  &  St.  Paul  R.  R.  (D.  J. 
Whittemore,  Ch.  Engr.),  it  is  reported,  is  about  to  con- 
struct a  6-story,  S3Xii6-ft.  addition  to  its  office  building 
on  Southport  Ave.  It  will  be  of  fireproof  construction 
and  cost  $125,000. 

The  Otto  Schmidt  Wine  Co.,  it  is  stated,  will  erect  a 
3-story  store  and  flat  building  at  Indiana  Ave.  and  23d 
St.,  of  pressed  brick,  to  cost  $75,000. 

Reports  state  that  the  members  of  the  University  Club 
of  Chicago  will  erect  a  clubhouse  at  Michigan  Ave.  and 
Monroe  St.,  according  to  plans  prepared  by  Holabird  & 
Roche,    r6i8   Monadnock  Eldg.,  to  cost  about   $1,000,000. 

Levy  Mayer  is  reported  to  have  purchased  the  Strat- 
ford Hotel  and  intends  erecting  on  the  site  an  i8-story 
hotel   and  theatre.    . 

Jacob  L.  Kesner,  it  is  stated,  will  erect  on  sth  Ave. 
and    Harrison    St.    an    8-story    brick    mercantile   building. 

Huehl  &  Schmid,  163  Randolph  St.,  are  reported  to 
have  prepared  plans  for  a  5-story  warehouse  to  be 
erected  at  Peoria  and  Washington  Sts.  for  J.  W.  Allen 
&  Co.  at  a  cost  of  $80,000. 

Peter  Pritikin,  it  is  reported,  intends  erecting  a 'theatre, 
store  and  office  building  on  Halsted  St..  to  be  3  stories 
high,    150x100  ft.,  and  cost  $75,000. 

Dr.  F.  Ziegfcld,  Pres.  of  the  Chicago  Musical  College, 
it  is  stated,  has  secured  a  site  at  246  Michigan  Boule.  on 
which  it  is  proposed  erecting  a  theatre  to  cost  about 
$500,000. 

Bedford,  Ind. — A  2-story  Masonic  temple  of  brick  and 
stone  is  to  be  erected  here,  at  a  cost*of  $20,000.  Archi- 
tects. T.  T.  Johnson  &  Co.,  State  Life  Bldg.,  Indian- 
apolis. 

Evansville,  Ind. — It  is  reported  that  F.  J.  Schlotter, 
113^  U  4th  St.,  has  been  engaged  to  prepare  plans  for  a 
3-story  store  and  office  building  on  Main  St.  for  Jacob 
Haas. 

Indianapolis,  Ind. — C.  E.  Fest  and  A.  C.  Newby.  it  is 
reported,  are  planning  to  erect  a  7-story  office  building 
on  Clircle  and  Market  Sts. 

Sioux  City,  la.— Jas.  F.  Toy.  Pres.  of  the  First  Natl. 
Bank,  is  reported  to  have  announced  that  plans  are  being 
prepared  for  a  6  or  7-story  store  and  office  building 
which   is  to  be   erected   at  4th  and   Nebraska  Sts. 

'Waterloo,  la. — Chapman  &  Schifferdaker  are  reported 
to  have  secured  the  contract  for  the  concrete  foundation 
which  is  to  be  put  in  for  the  3-story  Dunkelberg  Blk. 
which  is  to  be  erected  at  W.  s'h  and  Jefferson  Sts.  at 
a  total  cost  of  $30,000. 

'Wichita,  Kan. — The  Kansas  City,  Mexico  &  Orient 
R  R.  is  reported  to  have  awarded  to  the  Westinghouse, 
Church,  Kerr  &  Co..  of  New  York,  N.  Y.,  the  contract 
to  erect  the  shops  at  Wichita.  The  cost  is  reported  to 
be    $100,000. 

De  Quincv  La. — The  Kansas  City  Southern  Ry.  (R. 
H.  Gaines,  Asst.  Engr.,  Mansfield,  La.),  it  is  reported, 
will  erect  a  hotel  and  eating  house  to  cost  $100,000. 

'Mandeville,  La. — The  contract  to  erect  a  concrete 
building  at  Carroll  and  Claiborne  Sts.,  is  reported  to  have 
been  awarded  to  Thos.  Engelbach,  of  New  Orleans. 

Cambridge,  Mass. — The  Salvation  Aimy  Is  said  to  be 
planning   the    erection    of    a    $20,000    building. 

'Saginaw,  Mith. — The  contract  for  a  new  building  for 
Vallev  Telephone  Co.  is  reported  to  have  been  awarded 
to  Spindler  &  Kerns.  Architect,  C.  L.  Cowles,  114  N. 
Washington  Ave. 

'Minneapolis,,  Minn. — The  Minneapolis  Steel  &  Ma- 
chinery Co.,  it  is  reported,  has  the  contract  to  furnish 
the  steel  work  and  Ben  Aronson  to  do  the  mason  work 
for  the  improvements  at  the  North  Star  Malting  Co.  s 
building  at  18th  Ave..  N.  E..  and  2d  St.  The  ware- 
house will  be  42x66  ft.,  and  brick  storehouse  18x44  ft. 
There  will  also  be  some  steel  tanks.     Total  cost,  $65,000. 

♦The  JohnI  Wunder  Co.,  Lumber  Exchange,  is  re- 
ported to  have  secured  the  contract  to  erect .  the  s-story 
100x155  ft.  brick  and  terra  cotta  warehouse  for  Forman, 
Ford  &  Co.  on  2d  St.  and  ist  Ave.,  to  cost  $75,000. 

Downs  &  Eads,  N.  Y.  Life  Bldg..  it  is  stated,  are 
preparing  plans  for  a  5-storv,  66x110  ft.  fraternity  build- 
ing, to  be  erected  on  loth  St.  and  2d  Ave..  S.,  at  a  cost 
of  $60,000.  Jas.  MacMuUan,  Secy.,  Fraternity  Hall 
Assoc. 

Hattiesburg.  Miss.— Tt  is  stated  that  the  New  Or- 
leans &  Northeastern  R.  R.  (J.  C.  Haugh,  Res.  Engr., 
New  Orleans,  La.),  intends  erecting  a  depot  in  Hatties- 
burg  to   cost   $125,000. 

Kansas  City,  Mo. — The  members  of  the  Missouri  Re- 
publican Club  are  said  to  be  considering  the  erection 
of   a    club-house   to  cost    $25,000. 

Kansas  City,   Mo. — See  "Railroads." 

Helena.  Mont. — The  Odd  Fellows,  it  is  reported,  have 
decided  to  erect  a  Home  here  at  a  cost  of  about  $25,000. 

Hasltngs.  Neb.— A.  L.  Clarke.  Pres.  of  the  First  Natl. 
Bank,  is  reported  interested  in  the  erection  of  a  hotel 
to  contain   about  200  rooms,  at  a  cost  of  about  $150,000. 

Omaha.  Neb. — The  Western,  Newspaper  Union  (<3eo. 
,A.  Toslyn,  Pres.)  is  reported  to  be  preoaring  to  erect 
an  8-story  building  at  Howard  ana  gth  Sts.,  estimated 
to    cost   $200,000. 

The  riattsdeutscher  Verein  is  said  to  be  having  plans 
prepared  for  a  3-story  club  house  to  be  erected  on  S. 
13th    St..   to   cost   $35,000. 

Fairbanks,  Morse  &  Co.,  according  to  reports,  have 
awarded  the  contract  to  erect  a  6-story  warehouse.  66x132 
ft.,  at  gth  and  Harney  Sts.,  to  E.  P.  Gould  &  Sons,  at 
about  $75,000. 

.Atlantic  City,  A^.  /. — -The  Hotel  Men's  -'Xssoc.,  ac- 
cording to  reports,  have  ordered  plans  prepared  for  a 
$2,000,000  convention  hall  to  be  built  at  the  sea  end 
of   the   Ocean    Pier. 

NcTvark,  N.  J. — It  is  stated  that  Thos.  Cressey,  800 
Broad    St.,    is    preparing   plans    for    a    6-story   building   to 
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W  encttJ  at  j6  Market  St.  for  Anot  H.  Van  Horn. 
It  will  be,  of  iteel  frame  coutruction,  of  stone  and 
Widi  CKfeenof. 

Jaa.  Okia  it  leperted  to  hare  had  plani  prepared  br 
Byaaa  BeTiiiobn.  |8S  Market  St..  for  a  b-stor;  brick 
lore  and  office  buildin(  to  be  erected  at 
WaaUaatoa  St*.,  at  a  cast  of  about  $100,000. 
It  is  stated  that  bids  for  the  constmction  will  be  re- 
ceiTcd  by  the  archt. 

Kfw  y»rk,  N.  y. — Plans  hare  been  filed  for  the  erec- 
tioD  of  a  la-storr  brick  and  stone  mercantile  building  at 
S  E.  iith  St.  for  Matters  Builders  Realty  Co.;  cost, 
9ioe,ao».     Samvel  Sat*,  Archt. 

Vtitm,  N.  Y. — It  it  reported  that  the  erection  of  a 
Mwiwiir  Teaple  to  cost  |io,ooo   is  under  consideration. 

FmftttnilU,  A*.  C — It  a  tuted  taht  bids  will  be  re- 
ccsved  nntil  Oct.  mi  by  J.  G.  HoUingsworth.  owner,  for 
ertuian  a  brick,  stone,  itranite,  iron  and  steel  opera 
mti  ■iilici  kooae.  Wheeler,  Kunge  &  Dickey,  archts., 
Ckarhmr 

'Mtiual,  K.  D. — H.  A.  Hurd,  of  Minot,  is  reported  to 
have  atcured  the  contract  to  erect  the  John  Mollinger 
block  at  $14,000. 

*H»mtr,  O. — The  contract  to  erect  a  sjinal  tower  and 
frcicht  station  for  the  Baltimore  &  Ohio  R.  R.  in  Homer 
is  reported  to  bare  been  awarded  to  the  Httsborg  Constr. 
Co.,  of  Pittsborr.   Pa.,  at  about  $50,000. 

Brmlimt  Grrm.  O. — The  members  of  the  Y.  M.  C  A. 
arc  reported  to  be  contemplating  the  erection  of  a  new 
brick  and  stone  building  to  cost  about  $40,000,  including 
Sic. 

Ciucimmati,  O. — M.  E.  Brann,  of  Baymiller  St,  is  re- 
ported interested  in  the  project  to  erect  al  garage  and 
MabJe  in  Calbonn  to  cost  about  $100,000. 

Bon  ft  Taylor,  First  Natl.  Bank  Bldg.,  it  is  suted, 
have  been  engaged  to  prepare  plans  for  a  building  to 
be  erected  for  H.  W.  Weitbrodt  &  Ca,  at  a  cost  of 
«35.ooe. 

'CUvtland,  O. — It  is  sUtrd  that  the  contract  for  the 
reinforced  concrete  work  on  the  Oeveland  Telephone 
Exchange  which  the  Chesapeake  &  Potomac  Telephone 
Co.  it  erecting  on  Wisconsin  St.  has  been  awarded  to 
H.  G.  t   L.  L  Dill,  of  Washington,  D.   C 

**,   Okla. — J.    B.    Forney,  of   Shreveport,   La.,  is 
-   to    be  arranging   to  erect   a   hotel    in    Shawnee 
to  cost  $250,000. 

•Philadtlfkic.  /»a.— lohn  N.  Gill  &  Co.,  1745  N.  Mar- 
that!  St.,  are  reported  to  have  secured  the  contract  to 
erect  for  Hildebrand  Bros,  a  6.story  storage  warehouse 
at   1511   N.   Broad  St.,  to  cost  $45,000. 

Chattaaoota,  Tenn. — The  Bldg.  Com.  of  the  Y.  M. 
C  A.  has  accepted  the  plans  of  R.  H.  Hunt,  8tb  and 
BrtMd  Sta.,  for  the  brick  and  terra  cotta  building  to  be 
erected  on  Georgia   Ave.,  to  cost  $100,000. 

IMIas,  Tex. — The  Mystic  Shriners.  it  is  reported,  pro- 
poae  erecting  a  lodge  building  to  cost  $150,000. 

'Roamokt,  Va.—^^.  G.  &  L.  J.  Dill,  of  Washington, 
D.  C.  it  is  reported,  have  secured  the  contract  to  erect 
the  Striddand  Office  Bldg.,  which  is  to  be  7  ttories,  steel 
frame,  60x100  ft.,  and  cost  about  $■'5,000. 

Tatoma,  Wash. — Plans  are  about  completed  and  it  is 
reported  that  bids  will  soon  be  asked  by  the  Fraternal 
Order  of  Eagles  to  erect  a  $35,000  building  at  -1305   S. 

WkeeKmt.  W.  fa.— Tohn  C  Lynch,  Gen.  Secy.  Y.  M. 
C  A.,  write*  that  Gresey  &  Faris,  Schmulbach   Bldg..  are 
.  BTcpai  Ing  plant  for  a  V.  M.  C.  A.  building  to  cost  about 
f  locoeo.     Contracu  will  probably  be  let  in  the  spring. 

'UUmouktr.  tt'is. — Jas.  Corse,  of  Racine,  is  reported 
to  have  secured  the  contract  to  erect  a  substation  in 
Milwaukee  for  the  Chicago  &  Milwaukee  Electric  Ry.  Co., 
to  cost   $25,000. 

A.  F.  Galium  &  Sons  are  reported  to  have  taken  out 
a  permit  to  erect  an  $So,ooo  tannery  building  on  N. 
Water  St.,  to  be  4  ttories  high,  built  of  steel  and  iron. 

CHURCHES   AND   DWELLINGS, 

Notet  Arranged  Alphabelicaily  by  States. 

Emfomlc,  Ala. — Bruce  &  Everett,  of  Atlanta,  Ga.,  are 
rcportol  to  be  prepearing  plans  for  rebuilding  the  Bap- 
tist Cknrcb.  recently  destroyed  bv  fire.  Probable  cost, 
*>5  "' 


Globe,  Arit. — The  members  of  the  Methodist  Church 
are  said  to  be  preparing  to  erect  a  $25,000  edifice. 

Pjn*  Bluff,  Ark. — It  is  reported  that  A.  Brewster.  J. 
McCain  and  W.  Z.  Tankersley,  as  a  committee,  have 
invited  plan*  to  be  submitted  by  Oct.  25  for  a  church 
to  cost  about  $30,000. 

Lot  Angeles.  Cal.—T.  L.  Bacon,  it  is  stated,  will  erect 
a  s-*iory.  and  basement  apartment  bouse  at  Olive  and  9th 
S^  aceording  to  plans  prepared  by  A.  L.  Haley,  Henne 
BMg.     Co«,  $65,000. 

wr-^"^"^f-  ^'^- — '•  '•  attte^  'hat  the  members  of  the 
ritst.  Baptist  Church  propose  erecting  an  edifice  costing 
about   $20/>00. 

rO'^f.  Colo. — The  Pennsylvania  Apartment  Co.  is  re. 
gd  incorporated  by  Wm.  B.  Milliken,  L.  E.  Hill  and 
W.  Billings  for  the  purpose  of  erecting  an  apartment 
boatc  at  f4th  and  Pennsylvania  Aves.  at  a  cost  of  $100,- 
«ee. 

It  it  .stated  that  Gty  aerk  Sommert  has  had  pUnt 
prepared  for  a  j-story  apartment  house  which  he  in- 
tend* erecting  at  Ogden  and  i6th  Sts.  at  a  cost  of  $45,- 
oe*. 

It  It  reported  that  $100,000  has  been  raised  toward  the 
SS4M.OOO  needed  to  erect  the  St  John's  Cathedral,  and 
ft  it  Mated  that  work  is  to  begin  at  once.  Chas.  A. 
Johaton.  a  vestryman,  .may  be  able  to  give  further  in- 
formation. 


CoTdele.  Ga.— The  memben  of  the  Methodist  Church, 
according  to  reporta,  propose  erecting  a  $40,000  edifice. 

CUeago,  III. — Hugo  Freelt  it  reporUd  to  be  planning  the 
erection  of  a  g-ttory  apartment  house  at  North  and  Fra- 
cnco  Avct.,  to  cost  $50,000. 

Peoria,  III-— -It  It  reported  that  the  members  of  St 
Stepheiis  R.  C  Church  are  contrmnlating  the  erection  of 
s  $50,000  edifice.     Kev.  Sjrdney  Jeffords,  pastor. 


*Siou».  City,  la. — The  contract  to  erect  the  M.  E. 
Church  at  Morning  Side  is  reported  to  have  been  awarded 
to  Kuhne  &  Ca,  of  Ranton,  III.,  at  about  $32,000. 

'SpriHgtield,  Mass. — .\  j^i-story  concrete  building.  130X 
68  ft,  will  be  erected  for  the  Brightside  Home  for  Aged 
Men.  D.  J.  Landers,  of  Ilolyoke.  has  secured  contract 
for  mason  work,  and  Frank  P.  Morcy,  of  Springfield,  for 
carpenter  work.  Architect,  J.  W.  Donohue,  Walker  Bldg., 
Springfield. 

SpringHeld.  Mass. — John  W.  Donohue.  476  Main  St.,  is 
rei>orte<l  to  be  preparing  plans  for  an  Italian  church,  to 
cost  about  $3s,ooo.     Rev.  .\.  Dalla  Pocta,  Rector. 

Detroit,  Mieh. — Cram,  Goodyear  &  Ferguson,  of  Bos- 
ton, Mass.,  it  is  reported,  have  been  engaged  to  prepare 
plans  for  the  St  Paul  Episcopal   Cathedral. 

'Aurora,  Mo. — The  contract  to  erect  the  Christian 
Church,  it  is  reported,  has  been  awarded  to  G.  E.  Max- 
well Lumber  Co.,  at  $19,000. 

Holdrete,  Neb. — Fiske  &  Bieman,  of  Lincoln,  Neb., 
are  reported  to  have  completed  plans  for  a  $25,000  edi- 
fice to  be  erected  by  the  members  of  the  First  Bap- 
tist   Church. 

Hobokex.  N.  J. — E.  M.  Patterson,  76  Montgomery  St, 
Jersey  City,  is  stated  to  have  completed  plans  for  a  5- 
storj-  flat  house  to  be  erected  on  Syms  St..  West  Hohoken, 
for  Wm.  Daltofi  and  G.  Laura,  3920  Boule.,  Hoboken. 
Cost,  $25,000. 

New  York,  N.  Y. — Plans  are  stated  to  have  been  filed 
for  the  erection  of  the  following  buildings:  Three  6- 
story  brick  and  stone  tenements  at  Bway.  and  130th  St. 
for  TIeischmann  Realty  &  Constr.  Co.;  cost.  $125,000;  M. 
Zipkes.  .Archt. ;  6-story  brick  and  stone  tenement  at  St 
Pauls  PI.  and  Crotona  PI.  for  L.  Weiner;  cost,  $45,000; 
J.  C.  Watson.  Archt.;  5-story  brick  tenement  at  153d  S. 
and  Courtlandt  Ave.  for  David  H.  Sarfaty;  cost,  $25,000; 
Moore  &  Landseidel,  Archts. :  5-story  brick  tenement  at 
178th  and  Bryant  Sts.  for  Bonagur  Constr.  Co..  cost, 
$30,000;  V.  Bonagur.  Archt.;  5-story  brick  and  stone 
tenement  at  Huphes  Ave.  and  i82d  St.  for  Marie  Krabo; 
cost,  $26,000.  Chas.  Schaefer,  Archt.;  2  5-story  brick 
tenements  at  Walton  and  Burnside  Aves.  for  Moses 
Muller;  cost,  $80,000;  Goldner  &  Goldberg,  Archts. 

•Linio.  O. — J.  G.  Bullinger.  of  Portland,  Ind.,  it  is 
stated,  has  secured  the  contract  for  erecting  the  First 
Baptist  Church,  estimated  to  cost  $30,000. 

Tolerfo.  O. — ^Plans  and  specifications  are  heiniy  pre- 
pared for  an  additional  6-5torv  apartment  building  and 
central  heating  station  for  the  Scottwood  Apartment 
group,  now  under  construction  by  the  Columbia  Constr. 
Co.  (Frank  H.  Rile.  Engr.  and  Archt.,  Hickox  BMu.. 
Cleveland") ;  estimated  cost  of  buildings.  $300,000.  Esti- 
mates will  be  received  on  plumbing,  heatine,  electric  work, 
elevators,  lighting  fixtures,  etc..  at  the  Toledo  office  of 
the  Columbia  Constr.  Co.,  by  E.  F,  Pickett,  Res.  Engr. 
and  Archt. 

Cler-etand.  O. — It  is  stated  that  plans  are  beinir  pre- 
pared for  an  edifice  to  be  erected  of  stone  for  the  Winder- 
mere Methodist  Church  in  East  Cleveland,  the  cost  to 
be  about  $75,000. 

The  Anshe  Chescd  Hebrew  Congregation,  it  is  reported, 
has  secured  a  site  on  Euclid  Ave,,  on  which  it  is  pro- 
posed erecting  a  synagogue,  to  cost  $200,000, 

ScranlOH.  Pa. — It  is  stated  that  C,  S.  Woolworth  has 
accepted  plans  for  a  $50,000  residence  to  be  erected 
on  Vine  and  Olive   Sts. 

Memt>his.  Tenn. — It  Is  stated  that  a  refuge  home  is  to 
be  erected  at  a  cost  of  about  $25,000,  and  for  which 
plans  are  now  being  prepared  by  AIsup  &  Woods,  Ran- 
dolph  Bldg. 

Salt  Lake  City.  Utah. — Wm.  Carroll  is  reported  to  have 
completed  plans  for  an  apartment  house  to  be  erected  at 
a  cost  of  $65,000  for  W.  W.  Hall. 

Milwaukee.  Wis. — A  permit  is  reported  issued  for  the 
*rection  of  the  Kingsley  Methodist  Church  at  33d  and 
Walnut  Sts.,  to  cost  $25,000. 

Montreal.  Que. — The  Roman  Catholic  Church  in  the 
Parish  of  Cote  St.  Paul,  is  reported  destroyed  bv  fire 
Oct.   12. 
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Tuscaloosa,  y.a. — The  Greater  University  Bldg.  Com, 
of,  the  Bd,  of  Trus,  on  Oct.  12  accepted  plans  for  3 
buildings,  which,  are  the  power  plant  and  eneineering 
buildine.  geological  and  diological  academic  buildings. 
It  is  report^  that  bids  for  construction  will  be  asked 
at  once.  Plans  were  also  authorized  prepared  for  ch'^m- 
ical  laboratory  and  making  all  necessary  improvements 
on  the  present  building. 

Auburn.  Ala. — It  is  stated  that  plans  have  been  ac- 
cepted by  the  Bldg.  Com,  for  the  2.story  Cirnegie  Li- 
brary, which  is  to  he  erected  at  the  Alabama  Poly- 
technic Inst,   at  a  cost  of  $30,000. 

Oeark,  Ark. — The  Bldg.  Com.  of  the  Methodist  Church 
fA.  H.  Treedway.  Clk.).  it  it  reported,  is  planning  the 
erection  of  a  $15,000  school. 

Horie.  Ark. — It  is  reported  that  a  $15,000  school  is  to 
be  erected  h»re,  and  plans  are  being  prepared  by  Mann  & 
Downey,  of  Little  Rock, 

Pasadena.  Cat. — It  is  stated  that  the  high  school  is  to 
be  enlarged  and  2  adHitiipal  schools  erected  at  a  total 
cost  of  $150,000.     A,   L,   Hamilton.   Supt 

San  Francisco,  Cat. — It  is  stated  that  the  Bd.  of  Wks. 
will  probably  soon  ask  bids  for  erecting  th-  S,  End 
School  at  Beacon  and  Girard  Sfs„  for  which  there  Is  an 
appropriation  of  $81,000. 

The  Bd,  Educ.  has  approved  plans  for  a  school  in 
Snnnvside  Dist,  on  San  lose  Ave,,  to  cost  $54,ono. 

Preliminary  plans  for  the  Jean  Parker  and  Sheridian 
Schools    have    been    submitted    to    the    Bd.    Educ. 

Hartford,  Conn. — The  Supt.  of  Schools  writes  that  W. 
T>.  Johnson,  of  Hartford,  is  preparing  plans  for  an  addi- 
tion to  the  Arsenal  School. 

New  London,  Conn. — Jas.  Sweeney.  80  State  St.,  is 
stated  to  have  been  engaged  to  prepare  plans  for  the 
heating  plant  to  be  installed  in  Harbor  School. 

New  nritain.  Conn. — ^The  School  Com.,  it  i«  stated,  is 
considering  the  erection  of  a  4-room  addition  to  the 
Monroe  St.  School,  estimated  to  cost  $20,000. 


Bristol,  Conn. — The  erection  of  an  addition  to  the 
high  school,  to  cost  about  $30,000,  is  reported  under  con- 
sideration. 

New  Haven,  Conn. — Bids  will  be  received  until  Nov. 
1  by  the  Bd.  Educ,  (Geo,  T,  Hewlett,  Secy.)  for  erect- 
ing a  public  assembly  hall  building  at  Winchester  Ave. 
and  Ivy  St.  Foote  &  Towiisend,  Archts,,  902  Chapel 
St,  Also  erecting  a  school  on  Greene  St.  near  Wooster 
PI.  Brown  &  Van  Beren,  Archts.,  865  Chapel  St.  Bids 
may  be  submitted  as  a  whole  or  separately  on  the  fol- 
lowing work  for  the  above  buildings:  Carpentry,  ma- 
sonry, plumbing,   gas  fitting,  ventilating  and  heating, 

Quincy,  Fla. — W.  B.  Camp,  of  Jacksonville,  is  stated  to 
be  preparing  plans  for  a  school  to  be  erected  here  at  a 
cost    of   $25,000. 

Salem,  Ind. — It  is  stated  that  bids  will  be  received 
until  Oct.  28  by  the  School  Bd.  (Chas.  Schrewsbury, 
Chmn.),  for  erecting  a  joint-graded  high  school;  also 
installing   ventilating   and    heating   system    in    said    school. 

'Lafayette,  Ind. — The  Bldg.  Com.  of  the  Trus,  of 
Purdue  Univ,,  it  is  reported,  has  awarded  the  contract 
to  erect  the  experimental  station  at  the  Univ.  to  W.  P. 
Jungclas.  of  Indianapolis,  at  $89,899.  A  separate  con- 
tract  will   be   let    for  the  heating  plant 

Ardmore,  Ind.  Ter. — It  is  reported  that  steps  are  being 
taken  to  replace  the  Hargrove  College,  which  was  re- 
cently destroyed  by  fire,  with  a  $50,000  building. 

*Essex,  la. — Thos.  Schneider  is  reported  to  have  se- 
cured the  contract  to  erect  a  school  here,  at  $25,000. 

"Clearfield,  /a,-M^uthrie  &  Hoist,  of  Albia,  are  reported 
to  have  secured  the  contract  to  erect  a  school  at  $15,695. 

Millersburg,  Ky. — The  Millersburg  Female  Academy, 
it  is  reported,   was  destroyed   by   fire   Oct.    9. 

Greenwood,  La. — Bids  will  be  received  until  Oct.  25  by 
S.  A.  .Alexander,  Greenwood,  for  erecting  a  2-story  brick 
school,  contractor  to  furnish  all   material   except  brick. 

Williamstown,  Mass. — The  Bd,  Trus.  of  Williams  Col- 
legee,  it  is  staed,  has  decided  to  erect  this  spring  the 
dormitory  on  Main  St. 

Detroit,  Mich. — Bids  will  be  received  until  Oct.  22 
by  the  Bd.  Educ.  (Wm.  J.  Lee,  Secy.),  for  furnishing 
material  and  erecting  a  is-room  school  at  .Alger  and  Cam- 
eron Aves.  Bids  must  be  submitted  separately  on  the 
following:  Masonry,  carpentry,  ventilating,  heating,  etc. 
Probable  cost,  $60,000. 

Agricultural  College,  Mich. — A.  M.  Brown,  Secy.  Trus. 
Michigan  Agricultural  College,  writes  that  bids  will  prob- 
ably he  called  for  in  February  for  the  erection  of  a  new 
argricultural   building. 

Mt.  Pleasant,  Mich. — Both  houses  of  the  Legislature 
are  reported  to  have  passed  the  appropriation  of  $204,- 
000  for  school  purposes  in  Mt.  Pleasant,  of  which  $57,- 
000  is  to  be  used  to  erect  a  gymnasium  and  to  make 
other   permanent   improvements.. 

Mankato,  Minn. — ^It  is  stated  that  bids  will  'be  received 
by  the  State  Bd.  Control,  St.  Paul,  until  Oct.  26  for 
the  erection,  plumbing,  heating  and  electric  work  for 
a  building  at  the  State  Normal  School.  Mankato.  Clar- 
ence H.  Johnson,  archt,  712  Manhattan  Bldg.,  St.   Paul. 

Faribault,  Minn. — It  is  stated  that  bids  will  be  re- 
ceived until  Oct  26  by  the  State  Bd.  Control,  St.  Paul, 
for  the  erection,  electric  work,  heating  and  plumbing 
in  custodian  building,  kitchen  and  farm  cottage  dining- 
room  at  the  State  School  for  Feeble  Minded,  Faribault. 
Clarence  H.  Johnston,  archt,  712  Manhattan  Bldg.,  St. 
Paul. 

Pipestone,  Minn. — Bids  will  be  received  by  C.  F. 
Larrabee,  Acting  Comnr.  Indian  Affairs,  Washington,  D. 
C,  until  Nov.  12  for  furnishing  materials  and  construct- 
ing a  stone  warehouse,  with  gasoline  gas  piping;  a  stone 
hospital,  with  plumbing,  steam  heat  and  gasoline  gas 
piping  and  tank  and  tower,  at  Indian  School,  Pipestone. 
For  further  information  apply  to  Willard  S.  Campbell, 
Supt  Indian  School,  Pipestone. 

Springfield,  Mo. — The  School  Bd.  is  reported  to  have 
passed  a  resolution  authorizing  the  issue  of  $200,000 
bonds  for  the  building  of  a  school. 

Liberty,  Mo. — E.  J.  Eckel,  of  St.  Joseph,  is  prepar- 
ing plans  for  a  library  for  William  Jewell  College,  and 
bias   will   probably   be   called   for   in   the   spring. 

St.  Louis,  Mo. — Architects  have  been  commissioned  to 
submit  plans  for  the  trades  school  which  has  been  en- 
dowed to*  the  extent  of  $1,000,000  by -David  Ranken, 
Jr.  It  will  be  known  as  the  David  Ranken,  Jr.,  School 
of  Mechanical  Trades  and  will  be  erected  at  Newstead, 
Cook   and   Finney  Aves. 

Omalw,  Neb. — The  Co.  Comrs.  are  said  to  be  consider, 
ing  the  appropriating  of  $25,000  to  erect  a  detention 
school. 

Jersey  City,  N.  J. — The  Bd.  of  Educ.  is  reported  to 
have  adopted  plans  for  the  annex  to  be  erected  to  School 
No.  14,  as  prepared  by  John  T.  Rowland,  Jr.,  15  Ex- 
change PI,  Bids  for  the  construction,  it  is  stated,  will 
be   received   Nov.   14, 

Bids  will  be  received  until  Oct.  28  by  the  Bd.  Educ, 
Township  of  North  Bergen,  at  the  Town  Hall,  Hudson 
Co,  Boule.  and  Main  St.,  North  Bergen  (Geo.  P.  Christ- 
man,    Dist.    Clk.),   for   $17,500   school   bonds. 

Bordentown,  N.  J. — Bids  will  be  received  until  Oct,  22 
by  the  Com,  on  the  Manual  Training  and  Industrial 
School  for  Colored  Youth  (W.  D.  Forbes,  (Thmn.)  for 
furnishing  material  and  erecting  a  laundry  at  the  above 
school. 

West  New  Brighton,  S.  J.,  N.  Y. — Bids  will  be  re- 
ceived until  Oct  28  by  C,  B,  J,  Snyder,  Supt,  School 
Bldgs.,  New  York  City,  for  installing,  ventilating  and 
heating  apparatus  for  addition  to  the  alterations  in  Schoo) 
19,  West  New  Brighton,  Boro,  Richmond. 

Syracuse,  N.  Y. — All  bids  received  Oct.  7  for  erect- 
ing the  Salina  St.  School,  it  is  stated,  were  too  high, 
and   new  bids  will   be  asked 

'University.  N.  D. — Bids  were  opened  on  Oct,  i  by 
the  Bd.  Trus.  Univ.  of  North  Dakota  (J.  W.  Wilkcrson, 
Secy,)  for  installing  the  sewerage,  plumbing  and  heating 
systems  for  the  School  of  Mines,  and  the  same  was 
awarded  to  Spriggs  Bros,,  of  Grand  I-orks,  for  $2,309. 

Cincinnati,  O. — Bids  will  be  received  at  the  office  of  the 
Clerk  Bd.  of  Educ,  until  Nov.  11,  for  the  erection  of  a 


'Items  marked  thus  give  the  names  of  parlies  awarded  contracts. 
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17-room  school  on  Montana  and  Harrison. Aves.,  as  adver-  It  is  stated   tliat   plans  are  being  prepared   for  the  build-  front   is   in   contemDlation       Work   not   vM  ArriA^A   ,mon 

W^^V"   J^^   f"9"'^"'ih^''T.'^-r\',''Kl^''V-   ^"^J   ^  '"«'    «''''^''    ='■•'=    '°    be    of    brick    ancT  concrete    fireproof  T    H    MeTvi "  l>r«    Str«t  ar^  SewCT  D^t  ^^^^         ^ 

Woodward,  508  Neave  BIdg.     Dr.  J.  M.  Withrow,  Chmn.  construction   and   the  largest,   a   tannery,   will   be   900   ft  Jneivin.  rres.  street  ana  sewer  Uept. 

Uldg.   com.  long   and   contain    500    vats.  Toccoa,   Co.— Bids  are   wanted,   it  is  stated,   until   Oct. 

Lawton,   Okla. — W.  H.    Pennington  is  reported   to  have             Carthage   N.   Y The  St    Regis  Paper  Co    of  Deferiet  24   for  constructing  reinforced   concrete   walls    and   walks 

secured  the  contract  to  erect  an  groom  school   for  which  is  reported'  to  have  purchased  the  plant  of  the  Carthage  *       grading  and  terracing  plats.     B.  P.  Brown,  Jr.,  Ordi- 

$2S.ooo  bonds  were  recently  voted.  Lumber    Co,    and    will    remodel    the    mill    and    install    15  ''"^■ 

Allegheny,    Pa.— Bids    will    probably    be    received    the  Jj?'!'';!^.!!"?'''!!!"*  for  peeling  pulp   wood.     It   is  also  re-  New  Boston,    III.— Tiids  will  be  received   unUl  Nov.    7 

latter    part    of    November    for    the    erection    of    the    loth  E°n J**    "'^'    ""^^    *'"    ^crease    the    power    of    the    m.ll,  by  the  Comrs.    Bay  Island    Drainaee  and   Levee  Dist    (R. 

Ward    School,    which    will    cost    about    $200,000.      Archi-  'itlr  .^a"""^    conveyor    to    elevate    their    logs    from    the  rf.   Roberts,  Chmn.)  for  constructing  50,000  cu.  yd.  ditch 

tects,    C.    M.    Barthberger    &    Son,    Westinghouse    Bldg.,  ^iver  and  construct  additional  storage  tracks  for  cars.  and. 724.700   cu.    yd.   levee   embankment  in   Sections   1    to 

Pittsburg.  York,  Pa.— The  York  Felt  &  Paper  Co.    (C.  F.  Black,  5.    inclusive,    and    138,300    cu.    yd.    main    ditch,'    Sec.    6, 

^r^^^u^^iTUz:^  ^-  -  °-  -^  ^h^M^S^^^^i^  -"--"'-  poS^  i:'^.^Tu.°L^^^^^^s^ 

*Wm.    R.   Dougherty,   160  4Sansom   St.,  is  reported   to  ""^^^  '=•"''•  »°  ■"=  "^'=<'  ^^  "  toundry.  _^  ditches,  including  the  Bechtel   ditch,  in   Locke  Town- 
have    secured  the  contract   to   erect   the   3story  40x60ft.  Philadelphia,  Fa.— Sauer  &  Hahn  are  reported  to  have  ship,    2  miles   long,   and  the   Null   ditch,   in    same   town- 
dormitory  on  Spruce  St.  for  the   Univ.  of  Pennsylvania,  been  commissioned  to  prepare  plans  for  a  cotton  spinning  ship,  2^   miles  long, 
the  cost  to  be  ?40,5oo.  and  hosiery   mill   to  be  erected  at  a   cost  of   $100,000   by 

*Latta     S     C A     S     Mannine     Chmn      Bd      Shi  *^^  Standard  Hosiery  Co.,  at  1320  N.  Lawrence  St.     The  Boone,  la. — It  is  stated  that  bids  will  be  received  until 

Trus.,  w'rites"  thit  the  contract  for   erecting  the  'proposed  P'=>"t  ^iU  include  a   5-story  spinning  mill,  measuring  50X  Oct.    25,   by  E.,  F    Jones,  Co.  And.,  for  the  construction 

high    school    has    been    awarded   to    John    E     Deibler     of  'J°   "' = /"   ^18'"«  ^nd  boiler  house,  36x96  ft.;  a  picker  of  County  Drain  No.  38.     Sec.   i  to  consist  of  725  ft.  14- 

Chesterfield    S.  C.                             «    j^.-    .    ^.    i^cuici,    ui  house,  36x44  ft.;  a  dye  and  bleach  house,  18x98  ft     and  in.    tile;    Sec.    2,    1,000   ft.    i2-m.   tile;    Sec.   3,    1,200    ft. 

'      '      *  a  reinforced  concrete  reservoir.     The  buildings  will  De  of  lo-in  tile. 

North,    S.    C. — It    is    stated    that   bids    will    be    received  reinforced    concrete    and    slow-burning   construction,    with  ^        .     , 

until    Oct.    22    by   J.    L.    Reeves,    Ok.    Bd.    Trus.    School  walls  of  brick.     The  work  will  also  include  the  erection  'Sac    City,   la.— J.    J.    Harter,    Co.    Aud.,    writes    that 

Dist.    No.    34,    for    erecting  a    school.      C.    Gadsen    Sayre,  of  a   5-story  addition  to  the  present  hosiery  mill,   measur-  the   contract    for   constructing   9,000    ft.    tile   dram    (bids 

archt..   People's  Bank   Bldg.,   Anderson.  ing  18x98  ft.     Estimates  for  the  work  will  shortly  be  in-  opened   Oct.    11)    has    been   awarded    to   Anton    Orn,    of 

D-           c-    r>      T).j        -1,  ._            ■     J,  ^     ^    ^    ^         ,  vited.  Sac   City,    for  $6,400. 

Pierre,  S.  D. — Bids  will  be  received  by  C.  F.  Larrabee, 

Acting  Comnr.    Indian  Affairs,   Washington,  D.   C,   until  South  Pittsburg,  Tenn. — W.  H.  Wilson  is  reported  in-  'New    Orleans,    La. — The    Orleans    Levee    BVl.    is    re- 

Nov.   4   for   furnishing  material   and  consrtucting  a   brick  tercsted  in  a  company  which  has  been  organized  to  erect  ported    to   have   on    Oct.    10    awarded    contracts   for   levee 

office,    with    plumbing,    steam    heat    and    electric    light;    a  a    plant    for    the    manufacture   of    concrete    blocks,   brick  work   between   upper   end  of   Deka  Levee   and   Delacroix 

brick    warehouse,    with    electric   light,    and   brick    addition  moldings,   ornamental  and  monolithic  work  and  to  do  all  Levee    about  23,000   cu.  yd.,   to   Bender  &   Cotton,  at  23 

to    the   workshop,   with   plumbing   and   electric   light;    also  kinds  of  concrete  construction.  cents  per    cu     yd      and    for   new  levee   on   upper   end   of 

furthe;'i'nV;i,atio''n'"apply    w"j"   C  ^Le^en^'Jood!-  Sup"!  ,  ^-'""/.    0«^-McKenzie    &    Mann    are    reported    to  Becker  Levee  to  U.  Frey.  at  29.45  cts.  per  cu.  yd. 

School.  Pierre,   S.  D.  h|-  rna^e  ^n.  offer  ,0  the  city^  'H^t.^^^J^,  Ashbnd,e  i!^T'"r?^*°r '^^  C^^os'^E^gts'  Tt  A 

iri,5SdFngJalTt^o?a1:Tel3S,Tre?k"c^^nV^S,1?3r-  STREET   CLEANING    AND    GARBAGE  ^^:^^p^^^^W^% 

lffi,4^;;^MrKT/ht  I  &klr'^l'.'27•7^  ^^  ^-"^^'^'  DISPOSAL.  i,iiit-a%no:'b\iX'ny;^.f:t^^^^^ 

»I29,494.  Mct^nignt  &  barker,  ?.2S,472.  j^^,^^  Arranged   Alphabetically   by   States.  Locker,  Thorice,  a  $2.40,  fc  $..20.  c  $8.6,000;  M  Sullivan 

Corstcanna,   Tex.— The   Attorney  General  has  approved  -           ,,     -        .-  Buffalo,   N.   Y.,  a  $2.70,  b   $1.35.   c   $918,000:  Lake  Erie 

the  issue  of  $15,000  bonds  for  erecting  a  school.  ,  ,'"  "^o""^''.    Ca/. — See   "Sewerage   and  Sewage   Dis-  Dredging  Co.,  Buffalo,  N.  Y.,  a  $3-30,  b  $1.65,  c  $1,122,- 

'Tomahawk,    IVis.—F.    Tomlinson,    of    Ashland,    is    re-  '"'^^  °°°- 

ported  to  have  secured  the  contract   for  erecting  a  pub-  *Ft.     Benj.     Harrison,     Ind. — Lewis    &     Kitchen,    901  ,.        ,   r>  ,.-j      tt-  i      r-.t,.   ir.,™.    T     W     Anderson    ia 

he   school   estimated    to   cost   $35,000.  Bway.,  Kansas  City,  Mo.,  are  reported  to  have  secured  the  G^ranrf  ^X^^^^e^^^^e^eA^l^'Z^r^k^^Ke^I^S.^t^  of 

Toronto,    Onf.-Bids  will   be  received   until  Oct.   24  by  "for  S?Lo       ~"''™'^""8  K"''^«'  crematory  at  this  post,  ",=„P°''„<f  building  con??ete   dock   w?fi    along    west    side    of 

H.    F.    McNaughten,    Secy.    Pub.    Wks.    Dept.,    for    the  'or  »4,2oo.  Grand  River,  from  4th  to  nth  St.    It  will  be  about  2,437 

heating,     plumbing,    ventilation    and    electric    wiring    re-  'Newark,   N.  J. — L.   J.   Buckley  &  Co.,  of  Glen  Ridge,  ft.  in  length  and  cost  about  $54,550- 

quired     for     the    new    normal    Schools    at    Peterborough,  are  reported   to  have   secured  the  contract  for  the  collec-  * 

Stratford.     Hamilton    and    North    Bay.      Probable    cost,  tion,    removal    and    disposal    of    ashes,    rubbish    material,  Ortonville,    Minn. — It    is    stated    that  bids    will    be    re- 

$50,000.  paper  and  garbage  in  the  City  of  Newark  for  a  period  of  ceived  until  Oct.  24  by  A.  L.  Bolsta,  Co.  Aud.,  for  con- 

5   years,  beginning  Jan.   i,    1908    (bids  opened  Oct.    10  by  structing  Ditch  No.  7. 

the   Bd.   of  Street  and  Water   Comrs.),   at  the  following  „             „                 ^,    _ 

NEW   INDUSTRIAL   PLANTS.  bid    for  each   year's    work.      Year    1908,    $128,900;    1909,  Clayton,  Mo.— Wbi.  Elbring,  County  Surveyor  Clayton, 

$133,700;    1910,  $138,900;   1911,  $143,875;    1912,  $148,275.  writes  that  the  proposed  drainage  ditch  through  florlssant 

See  also   "Business  Buildings."  Other    bidders   and    their   totals   were:      J.    &    B.    Meyer  Valley,  if  constructed,  will  cost  about  $40,000. 

?,7M    TlieiTO     Cnt      It    ;.   r,.„„,t.A    .k-.    i,ij.            .      I,  Coufr.    Co.,    $740,250;    Van    Keuren    &    Sons,    $795,000; 

ask^eTafTce  Sr-Trect^ng'^^flTurinfLu't   California'  'i^.l  ^f'    Aschenbach,    $737,500,     and    Henry     ^c'h'eider.  'Q.erbrook,    N.    J.-G.    F.    Drum.    Co.    Engr.,    writes 

and   Ash    Sts.    for  the    Globe    Grain   and    Milling    Co.,    to  »705.500-  ^^^^    jj,^  contract    for    furnishing    8,000   ft.    tile    drainage 

have  a  capacity  of  250  bbl.  per  day.  pipes    (bids    opened   Oct.    10)    has    been   awarded    to   the 

B.    Rabimovita,    iron   manufacturer  of  Marietta,    O.,   is  MISCELLANEOUS.  Richmond     Clay     Products     Co.,    Tribune     Bldg.,     New 

said  to  be  negotiating  for  a   site  in  San   Diego,  to  which  York,  N.  Y.,  for  $i,539- 

he  intends  removing  his  steel  plant  at  Marietta,  O.  Nottt  Arranged  Alphabetically  by  Slates.  j   .     1. 

n  Jersey  City    N    J  — The  following  are   reported  to   be 

Long  Beach,  Cal. — Plans  of  the  buildings  which  will  Riverton,  Ala. — The  only  bid  received  and  opened  on  ,.  tjjj  opened  by  the  Bd  of  Educ.  on  Oct.  10  for  (0) 
comprise  the  plant  of  the  Craig  Shipbuilding  Co.,  it  is  Oct.  12  by  Maj.  Wm.  W.  Harts,  Corps  Engrs.,  U.  S.  A.,  buildine  stone  wall  and  approaches  on  street  sides  of 
reported,  to  be  erected  at  Long  Beach  have  been  re-  at  Chattanooga,  Tenn.,  for  work  on  Colbert  Shoals  rounds  of  high  school-  (b)  erecting  retaining  wall  on 
ceived  by  Jos.  E.  Pugh,  the  local  reprejsentative,  and  Canal,  near  Riverton,  was  submited  by  W  A.  Shippey,  of  °  ,  -j  f  grounds-  '  Jos  Cutley,  (o)  $43,045,  (b) 
bids  for  their  erection  and  also  for  the  bulkheading,  it  Memphis,  Tenn.,  and  the  North  Alabama  Constr.  Co.,  of  »  i  Whelan  Hoboken  (a)  $48,600;  M.  T.  Con- 
is  stated,  will  be  called  for  at  once.  The  various  build-  Florence,  Ala.,  at  the  following  bid:  350,000  cu.  yd.  noll'v  Constr'  Co  (a)  $46  600  (6)  $2,400. 
mgs  to   be  erected  are  punch  shop,  46x147   ft.;  foundry,  excav.,    26.24    cts.;    230,000    cu.    yd.    riprap     (medium),  ^              .       •.          yn  .       . 

first  section,  90x100  ft.;  machinee  shop,  90x128  ft.;  power-  $1.10;   2,800  cu.   yd.   riprap   (large),  $6.50,  and  3,000  sq.            r-oli     Spring      N      J The    following     are     the     bids 

house.    SOX150    ft.;    boiler    house,    25x50    f t. ;    mOld    loft,  yd.   paving,  $4.50.  onened    on    Oct     3 'by    Maj.    C.    A.    F.    Flagler,    Corps 

b^dfng   flior '^^,x^7'ft'''\^nd    ofecrT^^^^^^  Pmf  B;«ff,  .4r*.-Bids  will  be  received  by  Capt.  Wm.  Engrs       U.     S.     A.,     Wilmington,.  Del.,     for     construc- 

K,  favl'The  -lirt^wm'  bfof  tea'vy  'Siifl"  con'stru'^c  ion  D.   Connor    torps  Engs.,  U.   S.  A.,   Reigler'^Bldg.,  Little  tion   of  stone   jetties    in  ,Cold    Spring   I"  ='     N     y.:    (a) 

limited    to    one    story,    by    reason    of   the   weight    of    the  Rock,  until  Nov     16    for  248,000  cu^,  yds.   levee  work  op-  ff  5.000   tons     (6)    2000    Im.tt.pu^^^^^^ 

.■hr'irn.^'     iT'h    "/'"'"ff   r'    '"'i^'''^'^^^-    '"Z™"'    "i  rhe'Engine^ering^Reir°d  ^"■"""^  ^""'  "  ''''"""''  '"  .'rBennis"coTs?r."cl.,''feiIaTdphir.  pt"  $2.37.'f.  -J 

the    plant  will    be    600    ft.    long,    the    cribbing    to  extend  ^^^  engineering  Kecora.  ^             Seacoast  Constr.   Co.,  New  York,   N.   Y.,  a  $2,  b 

back    20    ft       The    plans    were    prepared    by    Ch.    Engr.  Santa  Monica,   Co/.- See    "Sewerage   and   Sewage  Dis-  $16    c  $12;  Christie  &  Lowe,  Chicago,  111.,  a  $2.60,  b  and 

Baker,  of  Craig  Co.  posal."  c  $50. 

C/iirajo,  /«.— The  Scully  Steel  Co.  is  reported  to  have  5an  FraHciVco,  Ca/. —The  following  are  the  bids  opened  „,    to»,.«    N    V      Bids  will  he  received  until  Nov    11 

acquired    a   lease   on    a   tract   of  365.000    sq     ft,    between  on    Sept.    26   by' Lieut.   Col.    John    Biddle,    Corps.    Engrs.,  h//he  Disbursing  Officer    TorUo  D^^^^^^^ 

22d    St.    and   the    river.    Morgan    St.    and   the    cana  ,    and  TT    S    A      for  dredcini?  in  Petaluma  Creek-      (a)   Sect     i  by  the  Disbursing  umcer,   iorpeao  i^epot    r t.    1  otien,  lor 

it  is  said,   will  build  thereon  an  extensive   modern  'plant.  about'  fi^ooo  cuvT:^W    Sect."rabout   29.000  cu    yd!:'  ^r„t,i;;^"Secord      "          '        '         "'^'""'"'^  '"   ^^'   ^"■ 

SKmmit,  ///.—The  Corn  Products  Co.    (E.   T.    Bedford,  Edw.F.    Haas,    Merchants.'    Exchange    Bldg.,    (a)     14  1-3  *              " 

Pres.),  according  to  reports,  intends  constructing  a  plant,  c's-i  North  American  Dredging  Co     Merchants  Exchange  New    York,   N.    y.— Governor   Hughes   has    signed   the 

at  a  cost  of  $5,000,000,  at  63d  St.,  Summit.     It  is  stated  J?dg.,    (a)    16.9  cts.,   (b)    20  cts.;    Bay  &  River  Dredging  bju    designating   a   site   On   Riverside    Drive    for    a   water 

the     buildings     include     33     structures,     the     smallest    of  Co.,  601   Mission  St.,    (a)  8.4  cts.,  (b)    14.8  cts.  gate  to   be  erected   as   a   memorial   to   Robert   Fulton.      It 

which   will  te    I/,    stories,    60x140    ft.     There    will  be   2  ^„„      g,^,,,    Cal.— See  "New  Industrial   Plants."  y"'  P''°bably  be  located  at  W.    ''Sth   St.   and  cost  about 

refining  buildings,   each    14  stories,    150x200   ft.;   the  wet  *              '  $1,500,000.     W.  H.  Fletcher,  3  Park  Row,  is  becy.  Kobt. 

starch  building,  8  stories,  135x250.  and  another,   150x150;  Wilmington,  Del. — Geo.  H.  McGovern,  Asst.   Secy.   Bd.  Fulton  Memorial  Assoc. 

3    buildings   devoted  partly    to  manufacturing  and   ware-  of  Trade,  writes  that  the  question  of  improving  the  river  Bids     will     be     received     until      Oct.     29     by     Louis 
housing,  each  150x400,  and  three  other  warehouses,  2  and 
3    stories   high,    100x300.      Ten    or    12    structures,    each   4 

stories,  100x150.  with  the  exception  of  one  which  will  be  Detroit,  Mich. — Bids  were  opened  on   Oct.  7  by  Col.  E.  L.  B.  Davis,  Corps  Engrs.,   U.   S.    A.,    for  rock   and   earth 

300   ft.  long,  will  be  used  for  the  various  manufacturing  excav..  Sect,  2,  Plan  B,  Detroit  River,  and  the  foUowings  bids  were  received  for   the  combined  Sub-aqueous  and  Cof- 

processes.      Grain    storage    tanks,    with    a    capacity   of    i,-  fer-dam    Method;    also   for    Sub-aqueous   Method  only:    (a)   Grant   Smith  &  Co.,  &    Locker,   Thorice,   Mich.;    (b)    B.    E. 

000,000   bushels,   and  a   storage  building,   with   a  capacity  Oliver  &  Bro.,  Knoxville,  Tenn.;    (c))    Great  Lakes  Dredge  &  Dock  Co.,  Chicago,    111.;    (li)    S.   O    Dixon,   Milwaukee, 

of  10,000  tons  of  gluten  feed,  will  be  built.     In   addition  Wis. 

to  this  there  will  be  a  power  plant    with  a  total  capacity  combined    sub-aqueous    and    cofferdam    method. 

of  12,000   h.  p.,  and   generators   with   a  capacity  of  about  Sub-aaueous  Method—  a                                         b                                            e 

^•"S"  ^7c     The  grinding  capacity  will   be   50,000  bushels  76,000  cu.  yds.  rock  excav.,  full  rate $3.40                                 $3.50                                 $3-90 

a  day,   the  finished   product  output  being  100  000  bushels  'f;         ^„    Jj        ^<,^                 balf  rate 1.70                                      1.75                                      '-95 

a  day.     There  will  be   20  miles  of  railroad   tracks  on  the  280,000  cu.  yds.  earth  excav.,   full   rate .60                                      l.oo                                        .fc 

proper  y.  12,000  cu.   yds.  earth  excav.,  half  rate .30                                        .50                                        .30 

Kenner,    La. — The    Kenner    Ice    &    Cold    Storage    Co.  Coffer  Dam  Method^ 

(Rube  Van   Dervort,  Secy.),'  it  is  reported,  intends  erect-  704,000  cu.  yds.  rock  excav.,  full  rate 1.24                                      1.24M                                  t-50 

ing  an  ice  plant  of  20  tons  capacity.  44.000  cu.  yds.  rock  excav.,  half  rate .62                                     .62H                                 -75 

„.,,,,,               ,       T-            „     ,t        T.            ,-            •  180.000  cu.  yds.  earth  excav .60              '                          .50                                        -60 

Ptttsfield,   Mass. — The   Eaton   Hurlbut    Paper   Co.    write  Coffer  dam  construction,  lump  sum 25,000.00                          25,000.00                        .25,000.00 

that    it    will    let   contract    at    once    for    the    erection    of    a  Coffer  dam  removal,  lump  sum 15,000.00                            15,000.00                            15,000.00 

factory    building,    50x50    ft.,    to    cost    $7,000.  Pier  removal 5,000.00                            5.000.00                            5,000.00 

Haverhill,     Mass. — The    Haverhill     Building    Assoc,     is  ,                   '  -        z                                 ~~      ~                          iTTTTT 

reported    to    have    accepted    plans    and    specifications    for  Totals  $1,578,440                          $1,690,685                          $1,819,200 

factorv   No.    2,  to  be   erected  on    Walnut    St.      Estimated  c  .                      ,  _,    j  ^    ,  . 

cost.     $115,000.       C.    Willis     Damon,     Haverhill,     Mass.,  Sub-aqueous  Method  Only—  a                                       d                  •                       c 

Archt  736,000  cu.  yds.  rock  excav.,  full  rate $2.60                                    $3-20                                    $3.30 

144,000  cu.  yds.  rock  excav.,  half  rate 1.30                                      1.60                                      1.65 

Newark,   N.   J. — It   is   reported  that  the  J.    .H.    Ladew  460,000  cu.  yds.  earth  excav.,  full  rate .60                                     .47                                     .60 

Co.,    of    Glen    Cove,    L.    I,,    N.     Y..    and    Chattanooga,  12.000  cu.  yds.  earth  excav.,  half  rate .30                                     .23^^                                  .30 

Tenn.,    have    secured    20    acres    of    the    Newark    meadow  Pier  removal,  lump  sum 5,000.00                               5,000.00                               5.000.00 

land    on    the    Passaic    River,    and    propose    constructing    a                                                                                                                          .  . 

plant  having   a  capacity   of  3,000   finished  hides  per   day.  Totals  $2,385,400                        $2,809,620                        $2,951,000 

'Items  marked  thus  give  the  nan\es  of  parties  awarded  contracts. 
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F.  BaCca.  Pro.  Bon.  Bfonx,  for  conatractinf  an- 
tfciwti*  for  tke  concrete  rctaimnc  wall*  unl  buildinx 
4r«n  «t  the  Morrto  Hcigiits  approMji  to  the  N.  Y.  C  & 
H.  R.  K.  hridteu  Eapnecr'*  estimate:  joo  cu.  yds.  ex- 
caT-,  see  ca.  yds.  (Uuaa  and  back  filins.  4>6oo  lin.  ft. 
kcaiuw  pika,  7  ca.  yds.  Ctaas*  ".\"  and  70  cti.  yds.  Qass 
"B"  coacrtte.  6,j<m>  Un.  ft.  steel  wire  cable.  Jji-in.  di».. 
lie  lia.  ft.  16-in.  and  18  lin  ft.  8-in.  c  L  pipe.  *,ooa 
ft.  hnahcr. 

'Bnatlym^  K.  Y. — The  contract  for  furnishing  mate- 
rial aad  bnildiM  extension  to  pier  bet.  sist  and  $>d  Sts., 
Boro.  of  Braok^  <bids  opened  Sept.  17  by  J.  A.  Bcnscl, 
Ciar.  of  Docks,  N.  C.  City)  has  been  awarded  to  the 
N.  Y.  State  Coostr.  Co..  80  Broad  St..  for  $i7.3oj. 

XW  £tt-  of  Eatinate  and  Apportionment  on  Oct.  4 
paaara  a  icaoiatioa  anthorizing  the  issue  of  corporate 
stock  ia  the  suai  of  $10,000,000  for  the  acquirement  and 
ih»<l<H>ia<nl  of  property  along  'Soath  Brooklyn  water- 
front, froaa  sSth  to  36th  St..  and  from  s8th  to  61st  St.: 
it  is  rrtima^*d  that  $6,000,000  will  be  required  to  pay  for 
the  poichase  of  property  and  the  rematmlcr  to  be  used 
B  l-fai««n  the  docks  which  Comr.-  Bensel  of  the  Dept. 
of  Docks  and  tenies  has  planned  along  the  entire  water- 


Ptmsau. — Bids  win  be  received  nntil  No*.  8  by  the 
Isdnuan  Canal  Comn.  at  the  office  of  H.  D.  Hodges, 
GenL  Porchasine  Officer,  Washington,  D.  C.  for  Port- 
land ceaaent.  boiler,  feed  pomps,  wire  rope,  rivets,  etc, 
as  per  circuUr  No.  307- 

'Pamamia. — ^The  Isthmian  Canal  Comn.  at  Washin^on, 
D.  C  is  lepoftcd  to  have  awarded  to  the  Newport  News 
SUpbinldiiic  ft  Dry  Dock  Co.,  of  Newport  News,  Va., 
the  cootract  for  famishing  6  steel  dredges  for  canal  work 
for  8ia 


Philadftfkia,  Pa. — Bids  will  be  received  by  Maj.  J. 
C  Sanford.  Corps  Engrs.,  U.  S.  .\.,  until  Nov.  15,  for 
dredging  in  Delaware  River,  in  Sects.  4  and  5,  as  adver- 
tisc<l  in  The  Engineering  Record. 

ProrUenc*.  R.  1. — The  New  York.  New  Haven  & 
Hartford,  R.  R.  Co.  (Edw.  Gagel,  Ch.  Engr.,  New 
Haven.  Conn.)  is  reported  to  be  considering  the  con- 
•traction  of  wharves  and  buildings  on  India  St.  and  the 
cxtcosion  of  the  harbor  line  to  the  south,  and  the  relo- 
catioa  of  the  channel  bet.  Fox  Point  and  the  India  Point 
Ry  bridge,  10  cost  in  all  about  $1,000,000. 

CkmrUjton,  S.  C. — Plans  are  reported  to  have  been 
coapletcd  by  the  Bureau  of  Yards  &  Docks  at  Washing- 
ton. D.  C,  for  constructing  a  pile  and  timber  wharf  at 
the  entrance  of  the  dry  dock  at  the  Charleston  navy 
yard;   probable   cost,    $75,000. 

Bids  will  be  received  until  Oct.  2$  by  Capt  E.  R. 
Stuart,  Co™  Engrs.,  U.  S.  A.,  Charleston,  for  construct- 
ing hydraolic  dredge,  as  advertised  in  The  Engineering 
Record. 

San  Anttlo.  Ttz. — The  Atchison,  Toptka  ft  SanU  Fe 
R-  R.  Co.  (C.  A.  Morse.  Ch.  Engr.,  Topeka.  Kan.)  is  re- 
ported to  have  decided  to  construct  a  20- ft.  dam  across 
the  North  Concho  River  near  San  Angelo. 

Two  Harbors,  Wit. — It  is  stated  that  an  election  will 
•00a  be  held  to  vote  on  issuing  $30,000  bonds  for  im- 
proeiag  the  inner  harbor. 

Ft.  D.  A.  Rntitll,  Ifvo.— Bids  will  be  received  until 
Nov.  4  by  Capt.  V.  K.  Hart,  15th  Inf.,  U.  S.  A.,  Chey- 
enne, for  furnishing  material  and  constructing  a  steel 
fence  for  enclosing  quartermaster's  carrols  at  Ft.  D.  A. 
RoatelL 

Portuputt  Cove,  N.  S. — It  is  sUted  that  bids  will  be 
received  until  Oct.  as  by  Fred  Gelinas.  Secy.  Dent.  Pub. 
Wks..  Ottawa.  Ont,  for  the  construction  ot  a  breakwater 
at  Portugoese  Cove. 

Lafroirit,  Que. — Bids  will  be  received  until  Nov.  4 
br  Ibc  DepL  Pub.  Wks.  (Fred  Gcljnas,  Secy.),  Ottawa, 
Ont..  for  constructing  a  ic^  piers  in  the  river  St  Jacques, 
at  Laprairie.  T.  L.  Milliard,  Resident  Engr.,  Merchants' 
Bank  Bldg.,  Montreal.  Que. 

St.  Simroti,  Que. — Bids  will  be  received  until  Nov.  4 
br  the  Dept.  Pub.  Wks.  (Fred  Gelinas,  Secy.),  Ottawa, 
Ont.  for  constntcting  a  head  block  to  the  wharf  at  St. 
Simeon.  A.  R.  Dwary,  Resident  Engr.,  Post  Office, 
Oachec.  Que. 

*0(MMi.  0»«.— The  Dept.  of  Pub.  Wks.  at  OtUwa  is 
rcnofted  to  have  awarded  contracts  as  follows:  Ferry 
wbarf  at  Dalhonaie,  N.  B.,  at  $10,000,  to  J.  ft  A.  Culli- 
■aa.  of  Kacqoet  River:  breakwater  at  Trancook  Island, 
laneahnrg.  N.  S.,  to  A.  W.  Girroir  ft  Sweet,  of  Anti- 
goaiah.  at  $ao,ooo:  wharf  st  Agnes,  Beauce  County,  Que., 
10  A.  L.  Lapoiolc,  of  Agnes,  at  $4,000,  and  wharf  at 
Sand  Point.  Renfrew  County,  to  J.  J.  Fallon,  of  Corn- 
wall, at  $«,ooo. 

CoOorme,  Oa(.— Bids  wOl  be  received  until  Oct.  24  by 
Fred  Olinas.  Secy.,  Dept.  Pub.  Wks,  Otiawa.  for  con- 
Mracting  a  wharf  and  stone  approach  at  Colbome.  J.  G. 
Senz,  Res.  Engr.,  Confederation  Life  Bldg.,  Toronto. 


PROPOSALS  OPEN. 
Fop  Proposjilg  tee  pages  74,  76,   78  and   79, 

WATER. 

See  Eag, 
Record. 
Pumpine  engiiies.  boilers,  etc.,  Philadel- 
phia.  Pa.    Adv.  Oct  J  to  19 Oct.     5 

Water   wks.,  Beaver  City,  Neb Oct.     5 

Adv.  Oct  5,  IS. 

Water    works,    Marion,    Kan Oct.  12 

Filters.    Atlanta,    Ga Sm.  14 

Adv.  Sep.  14  to  Oct  $. 
Boilers,  OwosM>,  Mich.     Adv.  Oct  12. ..Oct  la 

Water  wkt.  exten.,  De  Pere,  Wis Oct.  19 

Water  wks.,  Tocaon.  Ari* Sep.  28 

Adr.  Sep.   s8. 

Meters,     Panama Oct  i» 

System,    Las    Animas     Colo Oct  12 

Boiler,    etc    Oceanside,    Cal Oct.  19 

Improv.  water  (jstem.  Chilocco,  0kl3..0ct  19 
_W.'eII,_Ft.  Terry.,N.   ^-.-..-.^ Oct.  19 


Claae. 
Oct  22. 

Oct  22. 

Oct  22. 
Oct  23. 

Oct  2J. 

Oct  25. 
Nor.    4. 

Noe.  4- 
Not.  5. 
Nov.  5. 
Not.  7. 
Not.  II. 
Not.  15. 
Vtf.   I. 


Pipe.  Winnipeg,  Man.    Adr.  Oct.  5  to  19. Oct.     5 
Water  wks.,  Shelley,  Idaho Sep.  d 


Dec     1.     Pipe,   etc.,    Phoenix,    Arii.    Oct  12 

Adv.  Oct.   5  to   19.  ... 

Dec  17.     Water    supply    improv..    etc.       Camden, 

N.  J.    .\dv.  Oct.    12,    19 Oct,  12 

Attention    to    Contractors,    New    York, 

N.    Y.    Adv.    Sep.   28  to  Oct.  19 Sep.  28 

^-—     Attention    to    Contractors,    etc.,    Rome, 

N.    Y.     .\dv.    Oct    12,    19 Oct.  12 

.       Reservoir,   eic,    Blackslone,    Va Oct.    19 

•EWERAQE   AND   SEWAGE    DISPOSAL. 

Oct  21.     Torrington,   Conn.    Adv.  Oct   la,   19... Oct  la 

Oct  22.     Spokane,    Wash Oct  12 

Oct  22.     Buffalo,  N.  Y Oct  la 

Oct.  22.     Virginia,     Minn Oct  12 

Oct  23.     Whiterocks.  Utah, Sep.  28 

Oct  23.     Portsmouth,    O ....Oct  19 

Oct  24.     Cleveland,    O Oct  19 

Oct  24.     Toledo,     O Oct  19 

Oct  24.     Cedar    Rapids,    la Oct  19 

Oct  24.     Kansas    City,    Mo Oct.  19 

Oct.  24.     North    Manchester,    Ind Oct.  19 

Oct  25.     Terre  Haute,  Ind.     Adv.  Oct  19 Oct  19 

Oct.  28.     .\berdeen,  S.  D Oct  12 

Oct.  29.     Tecumseh,  Mich.    Adv.  Oct   19 Oct.  la 

Oct  29.     Troy,     N.     Y Oct  19 

Oct  31.     Riverside,  N.   J Oct  12 

Oct  31.     Ardmore,    Pa Oct  19 

Adv.   Oct    19. 

Oct  — .     Eaton.  O Aug.  3 

Nov.  4.     Des    Moines,    la Oct  19 

Nov.     7.     White  Plains,  N.   Y     Adv.  Oct  19 Oct  19 

Nov.  11.     Pensacola,     Fla Oct  19 

Dec.     2.     Cadillac,  Mich.     Adv.   Oct.   19 Oct  19 

Dec.     3.     Auburn,  N.  Y.     Adv.   Oct  19 Oct  19 

BRIDGES. 

Hamilton,    O Oct     5 

Philadelphia,   Pa.     Adv.  Oct.   12,  19.,,. Oct  12 

Clinton,    O Oct  12 

Panama.    Adv.  Sep.  28 Sep.  28 

Hailey,  Idaho Oct     5 

New    York.   N.   Y Oct  12 

Chicago,     III Oct  12 

Carlsbad,     N.     M Oct.  19 

Sulphur   Springs.   Ind.    Ter Oct.  19 

Walla  Walla.    Wash Oct  19 

Mt    Holly,    N.  J Oct  19 

New    York,   N.    Y Oct  19 

Williamsport,  Md.   Adv.  Oct  12,  19 Oct  12 

Ashland,    O Oct.   12 

Vincennes.    Ind Oct.   19 

Mauch    Chunk,    Pa Oct  19 

Redding.    Cal Oct  19 

Troy,    0 Oct.   1 2 

Glendive,  Mont    Adv.  Sep.  28  to  Oct  12. Sep.  28 
Portland,    Ore Oct  19 

PAVING  AND  ROAD  MAKING, 

New    York.    N.    Y Oct  12 

Nampa,    Idaho    Sep.  a8 

Buffalo,    N.    Y Oct   19 

Ix)gansport.     Ind Oct.  19 

Scranton,    Pa Oct.  19 

Chicago.     Ill Oct  19 

Brooklyn,  N.  Y Oct  12 

Concord,  N.   C.    Adv.  Oct  12,  19 Oct  12 

New  York,   N.  Y Oct  12 

Kansas    City.    Mo Oct  19 

Cleveland,    O : Oct  19 

Ricfawood,  O Oct  12 

St    Louis,    Mo Oct.  19 

New    York,    N.    Y Oct  19 

Des  Moines.   Ia f)ct.  19 

EYooklyn,    N.    Y Oct  19 

Ft    LoB-an   H.    Roots,  Ark Oct  5 

Adv.  Oct.  5  to  19. 

Des  Moines,  la Oct.   19 

Selma,    Ala Sep.     7 

El.     ry..     Calgarry,    Alta ;. Oct.  12 

Cincinnati,    O Oct.  19 

Greencastlc,    Ind (Dct.  19 

Ft   Wayne,  Ind Oct.  iq 

Peru,    Ind Sep.  38 

Decatur,     Ind Oct.  19 

Logansport,    Ind ♦....Oct.  19 

Red    Bank,    N.    J Oct  19 

Vincennes,    Ind Oct.  19 

Cleveland,   O Oct  la 

Rockville,    Ind Oct.  19 

Reddintr.    Cal Oct.  19 

Trov.  O Oct.  «a 

Garb,    disp.,    Altoona,    Pa Oct.  la 

Pensacola,   Fla.     Adv.  Oct.    19 r>ct.  19 

Salt    Lake    City,     Utah Oct   19 

Adv.   Oct.   19. 

Valparaiso,    Ind.    Sep.     7 

York.    Pa.    Sep.     7 

Ithaca,  N.  Y.    Adv.  Oct  19 Oct.  J2 

POWER  PLANTS.  GAS  AND  ELECTRICITY. 

Oct.  ai.     New  York    N.  Y Oct  12 

Oct.   22.      Marion.      Kan Oct,  12 

Oct  23     Baltimore,    Md. Oct.  19 

Oct.  2.1.     New    York.    N.    Y Oct  12 

Oct.  28.     Evansville,    Ind rict.  10 

Oct.  28.     Brooklvn.    N.    Y Oct  19 

Oct.  28.     Ellis    Island.    N.    Y Oct  19 

Oct  30.     Bay  City.  Mich.     Adv.  Oct   19 Oct  19 

Oct.  30.     Fresno.     Cal Oct.  19 

Nor.    f.     SWmour,  Ind Sep.  14 

Not.     I.     Ft    Des   Moines.    Ia Oct.  10 

Not.     I.     Qifton  Forge,  N.  Y Oct  19 

Not.    4.     Panama     (^ct.  1 2 

Not.     4.     Pierre.   S.   T> Oct.  19 

Not.  4.     Berrien    Springs,   Mich Oct.  19 

Not.    8.     Kokomo.    Ind Oct.  K 

^OT.    o.     I.as   Animas,  Colo Sep.  aS 

Nov.  14.     Cincinnati,     O Oct  19 

Not.  1 5.     Charleston,  S.  C    Sep.  14 

BUILDINGS. 

Oct  21.  School.  New  York,  N.  Y Oct  12 

Oct  32.  Puh.     bldg.,    National    MiliUry    Home, 

^  Kan Oct     5 

Oct  32.  Hospital.    Warren,    Pa Oct  12 

Oct.  22.  Pub.  bldg.,   Kincardine,   Ont Oct  12 

Oct.  23.  School.   New   Bedford,   Mass f)ct.  13 

Oct  22.  School.   Bordentown.  N.  J Oct.  19 

Oct  22.  School.    North,   S.   C Oct  19 

Oct.  22.  Bus  bldg..   Favetteville,   N.  C Oct  to 

Oct.  22.  School,     Detroit,     Mich Octig 


Oct  33. 
Oct.  23. 
Oct.  23. 
Oct  24. 
Oct.  24. 
Oct.  24. 
Oct  26. 
Oct.  26. 
Oct  28. 
Oct.  28. 
Oct.  28. 
Oct.  29. 
Oct.  30. 
Nov.  4. 
Nov.  5. 
Nov.  7. 
Nov.  8. 
Nov.  12. 
Nov.  15. 
Nov.  15. 


Oct  21. 
Oct.  22. 
Oct.  22. 
Oct.  22. 
Oct.  22. 
Oct  22. 
Oct.  23. 
Oct  24. 
Oct.  24. 
Oct  24. 
Oct  24. 
Oct  26. 
Oct.  29. 
Oct  29. 
Oct.  30. 
Oct  30. 
Oct  31. 

Oct.  31. 
Oct  — . 

Nov.  I. 
Nov.  1 . 
Nov.  2. 
Nov.  2. 
Not.  4. 
Nov.  4. 
Nov.  4. 
Nov.  4. 
Nov.  s. 
Not.  6. 
Nov.  7. 
Nov.  7. 
Nov.  12. 
Nov.  I  J. 
Not.  ij. 
Dec.    6. 

Dee.  13. 


Oct 

21. 

Oct 

24. 

Oct. 

24- 

Oct. 

24. 

Oct. 

24. 

Oct 

24. 

Oct. 

24- 

Oct. 

2'>. 

Oct 

2^. 

Oct 

2'). 

Oct. 

2S. 

Oct. 

2S- 

Oct 

26. 

Oct 

26. 

Oct 

26. 

Oct. 

25. 

On, 

26. 

Oct. 

!26. 

Oct. 

28. 

Oct. 

28. 

Oct. 

28. 

Oct 

28. 

Oct 

28. 

Oct. 

29. 

Oct 

30. 

Oct 

:io. 

Oct 

10. 

Oct. 

.10. 

Oct. 

31- 

Oct. 

Si- 

Oct 

ll 

Oct. 

,1'. 

Nov. 

I. 

Nov. 

1. 

Nov. 

I. 

Nov. 

I. 

Nov. 

1. 

Nov. 

2. 

Nov. 

4. 

Nov. 

4- 

Nov, 

•     4- 

Nov. 

,     4. 

Nov 

•     5- 

Nov.     5. 
Nov.     5. 


Nov. 

>!. 

Nov. 

s. 

Nov. 

11. 

Nov. 

TI. 

Nov. 

12. 

Nov. 

12. 

Nov. 

14- 

Nov. 

IS. 

Nov. 

!■;. 

Nov. 

21. 

Nov. 

22. 

Nov. 

2'i. 

Nov. 

Nov. 

— . 

Dec 

— . 

Feh. 

T. 

Feb. 

Oct  21. 

Oct  21. 

Oct.  22. 
Oct.  22. 
Oct.  24. 
Oct  24. 
Oct  24. 
Oct.  24. 
Oct.  25. 

Oct  25. 

Oct  25. 
Oct  25. 
Oct  25. 
Oct.  26. 
Oct  26. 
Oct.  28. 
Oct.  28. 
Oct.  28. 

Oct.  29. 
Oct.  29. 
Oct.  30. 

Nov.  r. 
Nov.  I. 
Nov.     4. 

Nov.  4. 

Nov.  4. 

Nov.  4. 

Nov.  4. 

Nov.  7. 

Nov.  8. 

Nov.  9. 

Nov.  II. 

Nov.  14. 

Nov.  15. 
Nov.  15. 
Nov.  15. 

Nov.  16. 

Nov.  18. 

Nov,  20. 

Nov.  20. 

Not.  25. 


'llemt  marked  thus  give  the  names  of  parlies  awarded  contracts. 


School,    Galesville,    Wis Oct.  5 

Roofing  National   Museum,   Washington, 

D.  C.     .\dv.  Oct.  5  to   19 Oct  5 

Shafts    and    bases,    etc.,     Nat'l    Museum. 

Washington    D.  C.    Adv.  Oct  5  to  19.. Oct  5 

Pub.   bldg.,   Lapeer,  Mich Oct  12 

Pub  bldg..    Brooklyn,  N.   Y Oct.  19 

Schools,   Toronto.   Ont Oct  19 

Addition    to    Post    Office,    Port    Arthur, 

Ont     Oct  i» 

Ex.    to   pub.  bldg.,    Roanoke,   Va Oct.  5 

Jail,    Winston   Salem,    N.  C Oct  12 

Scliools,    Greenwood.    La Oct.  19 

Add  to  hospital,  Raleigh,  N.  C Oct  19 

Church    plans,    Pine    BlufT,    Ark Oct.  19 

Hospital   work,   Kansas   City,   Mo Oct.  19 

School,    Mankato,    Minn Oct  19 

Hospital,    Rochester,    Minn Oct.  19 

Hospital,    St   Peter,    Minn Oct  19 

School,    Faribault,    Minn Oct.  19 

Prison,    Chauncey,    O Oct,  19 

Post  office.  East  St.  Louis,  111 Oct  j 

Post    bldgs..     Plattsburgh    Barracks,    N. 

Y.    Adv.   Oct  s  to   19 Oct  5 

Schools,    Salem.    Ind Oct.  19 

School,   West    New    Brighton,    N.    Y Oct.  19 

Pub.     Bldg.,    Boston,    Mass Oct.  19 

School,   New  York.   N.   Y Oct  19 

Jail,    etc.,   Terre    Haute,    Ind Sep.  ai 

Post  office,  Atlanta,  Ga Sep.  aS 

Post    bldgs.,    Columbus    Barracks,    O...Oct  5 

Bus.    bldg.,   Batesburg,    S.    C Oct  12 

Interior      partitions      in      F.     O.      Bldg., 

Cleveland,  O.     Adv.  Oct  5,   12 Oct  s 

Mechanical   equipment    in    P.    O.    Bldg., 

Cleveland,  O.     Adv.  Oct  5,   12 Oct  5 

Pub  bldg.,  Kansas  City,   Mo Oct  12 

Pub  bldg..  New  York,  N.  Y Oct  19 

Jail,    Mangum.  Okla Oct.  12 

School,  Stamford,  N.  Y Oct  12 

School,   New    Haven,   Conn Oct.  19 

County  Memorial  Bldg.,  Pittsburg,  Pa.. Oct.  19 

Add  to  iail,  Balsam  Lake,  Wis Oct.  19 

Pub.    Bldg.,    New    Orleans,    La Oct.  19 

Post  bldg.,  Ft  Bliss,  Tex Oct  la 

Adv.   Oct.  12.  19. 

School,    Woodruff,    S.    C Sep.  38 

School,    Pierre.   S.    D Oct.  19 

Pub.  bldg.,   Leesville,  La Oct.  19 

Court  house  plans.  Houston,  Tex. . ... .  .Aug.  31 

Adv.  Sep.    14  to  Oct.  19. 

Barrack   bldg.,    Portland,    Me Oct  S 

Adv.  Oct   s   to    19. 

Post  Office,  Flint,  Mich Oct.  s 

Adv.    Oct.    5,    12. 

Barracks,    New    Orleans,    La Oct.  12 

Barracks,  etc.,   New   Orleans,   La Oct.  19 

Plumbing,  pub.  bldg.,  Pensacola,  Fla... Oct.  ig 

School,  Cincinnati,  O.     Adv.  Oct.  19... Oct.  19 

School.  Seattle,  Wash Oct  12 

Schools,    Pipestone,    Minn .Oct.  19 

School,   Jersey   City,   N.   J.... .Oct  19 

Pub.  bldg.,  Chippewa  Falls,   Wis Oct.  5 

Y.  M.   C.   A.   bldg.,  Tampa,  Ha Oct  19 

Bus.    bldg.,    Auburn,    N.    Y Oct  5 

Post  office,   Portsmouth,  Va Oct.  19 

Adv.  Oct.  19. 

Exten.  to  post  office.  Tyler.  Tex Oct  19 

University  gymnasium.  Madison,  Wis... Oct.  5 

School,    Allegheny,    Pa Oct.  19 

Industrial    plants.    Ft    William,    Ont... May  i< 

School,   Anderson,    Ind Sep.  aS 

Plans  for  Capitol.  San  Juan,  P.  R Sep.  a8 

College,   Agricultural    College,   Mich.... Oct.  19^ 


MISCELLANEOUS. 

Dredging,  Wilmington,  Del Sep.  aS 

Adv.   Sep.   28   to  Oct.   19. 

Boilers.    Pontiac,    Mich Oct.  12 

Adv.  Oct.  12,  19. 

Canal,    New   Orleans,    La Sep.  2$ 

Supplies,    Washington,    D.    C Oct.  12 

EI.   ry.  wk.,   New  York,  N.   Y Oct  12 

Walls,  etc.,  Toccoa,  Ga Oct.  19 

Ditch.     Ortonville,     Minn Oct  19 

Wharf,    Colborne,   Ont Oct  19 

Dredge,  Charleston,  S.  C Sep.  21 

Adv.  Sep.  21  to  Oct  5  and  Oct.  19. 

Exten.  to  wharf,   Southampton,   Ont.... Oct.  5 

Ditch,     Ivanhoe,    Minn Oct.  1 2 

Drain.    Boone,    la Oct.  19 

Breakwater,    Portugviese   Cave,   N.   S....Oct.  19 

Wharf,    Berkeley,    Cal Oct.  12 

Wharf,    St    Alphonse,    Que Oct.  la 

Tin,  rope,  etc.,  Panama.     Adv.  Oct.  5... Oct.  5 

Boardwalk,  Atlantic  City.  N.  J Oct.  J 

Board    walk,   Atlantic    City,    N.   J Oct  13 

Adv.    Oct     12. 

Supplies.    Washington,    D.    C Oct.  12 

Wall.    New    York,    N.    Y Oct  19 

Dredging,  Providence,  R.  I Oct.  5 

Adv.  Oct.  5  to  19. 

El.  ry.,  Calgary,  Alta Oct.  13 

Repairs  to  wharf.  Ft   Schuyler,  N.  Y..Oct  i» 

Steel  hull  for  snag  boat,  Louisville,  Ky.Oct.  s 

Adv.  Oct  5  to  19. 

Punching  machines,   Panama O-it  12 

Steel   fence.  Ft   T).  A.  Russell,  Wyo...Oct.  19 

Ice,   Piers,   La  Prairia,  Que Oct.  19 

Wharf,    St..    Simeon,    Que Oct  19 

Levee  work.  New  Boston,  111 Oct.  19 

Cement,  etc.,   Panama Oct.  10 

Crematory,  Las   Animas.  Colo Sep.  s8 

Torpedo  Cases,  Ft  Totten,  N.  Y Oct  19 

Adv.    Oct    ig. 

Monument,    Chalmctte,    La Oct  12 

Adv.  Oct.   12,   ig. 

Garb,  disp.,  Altoona,  Fa Oct.  I3 

Pub.  bldg.,   Chippewa  Falls,  Wis Oct  5 

Dredging,    Philadelphia,    Pa Oct.  19 

Adv.  Oct.   19. 

Levee  work.  Pine  Bluff,  Ark Oct.  19 

Adv.  Oct  ig. 

Locks   and    dams,   Dallas,    Tex Oct  12 

Adv.   Oct.  12.  ig. 
Dredge    and    snag    boat.    New    Orleans, 

La.     Adv.    Sep.    28   to   Oct.    19 Sep.  28 

Rock     and     earth     excavation,      Detroit, 

Mich.     Adv.   Oct.    12,   ig Oct.  12 

Locks,    etc..    Mobile.   Ala Sep.  38 

Adv.   Sep.  28  to  Oct.   ig. 

Lease  of  limestone  quarries,  Newark,  N. 

J.     Adv.  Oct.  5 Oct.  s 


CURRENT    NEWS   SUPPLEMENT 


u'< 


OCTOBER  26,  1907. 


DIRECTORY     OF     NATIONAL     TECHNICAL 
AND  TRADE  SOCIETIES. 

American    Society    of    Civil    Engineers.      Secretary, 

Charles  Warren  Hunt,  220  West  57th  St.,  New  York. 
Next  meeting,  November  6,  1907.  Paper  on  Water  Purifi- 
cation at  St.  Louis,  Mo. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary, Calvin  W.  Rice,  29  West  39th  St,  New  York. 
Next  meeting,  November  12,  1907.  Paper  on  Gearless 
Traction  Eelctric  Elevators. 

American  Institute  of  Electricai.  Engineers.  Sec- 
retary,   Ralph  W.   Pope,  29   West  39th  St..  New  York, 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond.  29  West  39th  St,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,   Jr..    Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,   Washington,    D.    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary,  W.  M.  Mackay,  113  Beekman  St, 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Qement  H.  McLeod,  877  Dorchester  St,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder.    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia.   Pa. 

American  Society  of  Municipal  Improvembnts. 
Secretary,  George  W.  Tillson,  831  Ocean  Ave.,  Brooklyn, 
N.  Y. 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H. 

American  Railway  Engineering  and  Maintsnancs 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Associatioit.  Secretary,  J. 
M.  Diven,  Charleston,  S.  C 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St.,  New  York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.   O.  Box  43^.  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.  L.   Lyle.  39  Cortlandt  St,   New  Yoric 

American  Public  Works  Association.  Secretary,  W. 
H.   Flint,   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1 232  Land  Title 
Building,    Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard   L.    Humphrey,    Harrison   Building,    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.   Probst,  Columbus,  O. 


many  years  since  we  had  any  experience  with  hard  times, 
and  while  an  early  recurrence  of  them,  of  which  there  is 
slight  probability,  would  be  deplorable,  a  little  stiffening 
of  conditions  now  would  be  helpful  in  checking  new  ven- 
tures which  will  tie  up  large  amounts  of  capital  without 
much  chance  of  appreciable  returns  for  some  years.  While 
there  seems  to  be  absolutely  no  indication  of  trouble 
ahead  for  any  legitimate  business  asking  and  giving  only 
regular  credits,  it  is  a  good  time  to  be  careful  to  avoid 
embarking  on  anything  speculative  or  involving  a  heavy 
line  of  credits.  The  great  commercial  body  of  the  country 
is  a  sensitive  organism  when  in  its  healthiest  condition, 
and  if  its  life's  blood,  credits,  suffers  from  anaemia,  the 
results  may  become  quite  distressing  without  being  serious. 
It  must  be  most  unsatisfactory  for  holders  of  shares  of 
the  best  railroads  to  consider  their  depreciation  of  twenty 
to  forty  per  cent,  within  ten  months,  yet  the  inherent 
value  of  the  securities  is  just  the  same  that  it  was  in 
1 906.  Their  extraordinary  low  rate  this  week  was  due 
to  the  fact  that  they  were  the  things  on  which  money 
could  be  raised  most  quickly  by  people  needing  it  in  a 
hurry,  and  so  they  were  thrown  on  a  market  not  ready  to 
absorb  them  in  such  quantities  except  at  prices  below  their 
actual  value. 


year  ending  June  30,  since  it  was  not  until  April  that 
the  company  began  to  receive  benefits  from  the  newly- 
developed  lines  of  machinery  built  at  its  enlarged  West 
AUis    plant 


THE   ALLIS-CHALMERS   REPORT. 

The  annual  report  of  the  AUis-Chalmers  Co.  for  the 
year  ending  June  30,  and  a  supplementary  report  by 
President  Whiteside  for  the  quarter  ending  Sept.  30, 
were  made  public  on  Oct.  24,  and  show  some  highly  sig- 
nificant facts,  which  are  doubtless  gratifying  to  the  stock- 


A       SPECIAL      CONCRETE       MIXER       FOR 
STREET        USE. 

The  accompanying  illustration  shows  the  general  feat- 
ures of  a  concrete  mixer  designed  to  meet  the  special  re- 
quirements of  street  work^  although  it  is  equally  suited 
for  the  conditions  that  exist  during  the  construction  of 
many  large  retaining  walls,  bridge  abutments  and  dams. 
The  machinery  is  carried  on  a  irarae  of  lo-in.  channels, 
supported  on  trucks  provided  with  a  traction  drive  for 
moving  the  mixer  along  the  street  when  it  is  used  in 
laying  concrete  foundations  for  pavements  or  in  building 
subways  or  conduits. 

The  automatic  loading  bucket  has  a  partition  and  the 
materials  can  be  shoveled  into  it  from  bpth  sides  of  the 
machine.  In  the  illustration  the  bucket  is  shown  pulled 
up  to  discharge  its  contents  into  the  mixer.  The  latter 
has  a  capacity  of  22  to  25  cu.  ft.  to  the  batch  and  is  of 
the  standard  Koehring  type. 

The  mixing  drum  discharges  the  concrete  into  ^  special 
bucket  which  travels  on  an  I-beam  track,  at  any  point  of 
which  it  can  be  stopped  and  discharged.  The  standard 
length  of  this  track  is  24  ft.,  although  a  longer  or  shorter 
length  can  be  furnished  if  desired.  The  track  is  con- 
nected to  the  frame  by  a  universal  joint,  which  allows  it 
to  be  swung  from  one  side  of  the  street  to  the  other  side 


a   special    concrete    mixer    for   street    use. 


THE   BUSINESS  SITUATION. 

The  financial  colic  that  afflicted  New  York  this  week  is 
something  that  need  cause  little  apprehension  regarding 
the  general  business  condition  of  the  country.  It  was  a 
symptom  of  mild  distress  attending  the  casting  out  from 
New  York  banking  circles  of  a  few  individuals  whose  use 
of  the  funds  of  depositors  has  long  been  regarded  with 
distrust  by  conservative  financiers.  The  institutions  they 
managed  naturally  failed  to  retain  the  confidence  of  many 
of  their  depositors,  and  in  the  sudden  unexpected  local 
demand  for  cash  originating  with  these  depositors,  it  was 
necessary  to  sell  at  any  price  large  amounts  of  high-grade 
stocks  and  other  securities.  This  forced  sale  coupled  with 
attacks  by  bear  traders  produced  a  condition  approaching 
a  panic  on  Wall  Street,  but  it  was  a  strictly  local  upheaval 
that  has  had  little  effect  on  the  country  at  large,  except 
to  produce  a  more  careful  consideration  of  credits.  The 
situation  was  not  without  its  humorous  side,  moreover,  as 
when  an  officer  of  a  trust  company  which  was  forced  to 
suspend  on  account  of  its  poor  management  attributed 
the  suspension  to  "one  man,  who,  in  the  last  six  months, 
in  public  and  private  speeches,  has  been  gradually  under- 
mining the  credit  system  of  the  country."  The  fact  that 
the  New  York  Trust  Companies'  Association  did  not  help 
this  institution,  although  perfectly  able  to  do  so  had  it 
seen  fit,  is  all  the  commentary  the  above-quoted  statement 
deserves. 

This  New  York  incident  and  a  purely  local  disturbance 
in  Pittsburg  are  merely  examples  of  the  results  that  some- 
times follow  the  giving  of  too  liberal  credits  by  financial 
institutions.  It  would  probably  be  a  good  thing  for  most 
of  us  to  experience  a  little  more  difficulty  in  getting  ac- 
commodation from  banks  for  new  ventures.     It  is  a  good 


holders.  There  has  been  a  considerable  change  in  the 
composition  of  the  Board  of  JJirectors  and  four  leading 
officials  of  the  United  States  Steel  Corporation  have  been 
elected  to  it.  Judge  Elbert  H.  Gary,  Edmund  C.  Con- 
verse, Charles  MacVeagh,  the  Steel  Corporation's  general 
solicitor,  and  Alexander  F.  Banks,  president  of  its  Joliet 
Eastern  R.  R.  The  finance  and  executive  committees 
have  been  abolished,  and  the  management  of  the  com- 
pany is  practically  in  the  hands  of  Judge  Gary  and  Presi- 
dent Whiteside.  The  changes  in  the  directorate  mean  a 
great  addition  to  the  financial  resources  behind  the  com- 
pany. 

During  the  fiscal  year,  the  results  were  not  so  satis- 
factory as  expected  on  account  of  strikes,  the  failure  of 
contractors  to  complete  buildings  and  furnish  machinery 
on  time,  and  the  large  expense  attendent  upon  the  or- 
ganization of  the  new  plant  and  the  development  of  new 
lines  of  manufacture.  Beginning  with  the  last  quarter 
of  the  year,  most  of  the  adverse  conditions  had  been 
overcome  and  the  company  entered  upon  the  present 
period  of  steadily  increasing  net  earnings,  which  is  re- 
flected in  the  following  statement  drawn  from  Presi- 
dent Whiteside's  supplementary  report,   dated  Oct.   21: 

Gross  Profit     Expenses      Net  profit 

April      $228,660         $191,261  $  37,399 

May     268,893  199.475  69,418 

June 282,724  189,183  9J.54I 

July     270,451  189,449  81,002 

August     289,745  188,045  101,700 

September      292,640  186,432  106,280 

In  this  table  the  figures  for  expenses  embrace  general 
and  selling  expenses,  interest  on  bonds,  and  the  like. 
These  figures  are  a  better  indication  of  the  company's 
condition  than   those   given   in  the  annual   report   for  the 


and  to  be  raised  at  an  angle  of  45  deg.  with  the  horizon- 
tal. When  the  machine  is  used  in  street  work,  the  bucket 
will  partially  spread  the  concrete. 

The  machine  does  away  with  all  wheeling,  which  is  ex- 
pensive on  account  of  the  labor  employed.  It  is  furnished 
with  gasoline,  steam  or  electric  motor  power  equipment 
by  the  builders,  the  Koehring  Machine  Co.,  Milwaukee, 
Wis. 


THE   HENNEPIN   CANAL. 

The  formal  opening  this  week  of  the  Hennepin  or 
Illinois  and  Mississippi  Canal  is  an  interesting  event 
in  transportation  affairs  in  the  upper  Mississippi  Valley. 
As  long  ago  as  1864  the  Iowa  Legislature  sent  a  memor- 
ial to  Congress  requesting  the  construction  of  a  canal 
from  Hennepin  to  Rock  Island.  The  first  survey  was 
made  in  1866  and  several  more  were  subsequently  made 
before  Congress  made  its  first  appropriation,  in  1890,  for 
the   work. 

The  canal  begins  at  .the  great  bend  of  the  Illinois 
River,  1^  miles  above  the  town  of  Hennepin,  111.,  pro- 
ceeds thence  62  miles  via  Bureau  Creek  valley  and  over 
the  summit  to  Rock  River  at  the  mouth  of  the  Green 
River,  near  Colona,  111.,  thence  by  slack  water  down 
Rock  River  8J^  miles,  thence  by  canal  aroOnd  the  lower 
rapids  of  Rock  River  4J4  miles  to  the  Mississippi  River, 
making  a  total  distance  from  the  Illinois  to  the  Mis- 
sisippi  River  of  75  miles,  and  19354  miles  from  Chi- 
cago   to    the    Mississippi    River. 

The  canal  is  80  ft.  wide  at  the  water  surface,  7  ft 
deep,  with  lock  chambers  2,170  ft.  in  length  and  35  ft 
in  width,  capable  of  passing  barges  of  600  tons  burden. 

The  summit  level  is  about  1.1  miles  in  length,  and 
the    distance    from   its   eastern   end    to   the    Illinois    River 


so 


THE     ENGINEERING     RECORD. 


is   iM  wUc*.   «i(k  •  diScTcacc   of   Icvct   of    196.4    ft,  they  will  suit  up  with  the  same  characteristic  absence  of 


is  »»«ico»t  hf  *i  locks.     The  diiunoe  froo  the 

■  vcalera  «ad  of  ike  snaant  level  to  the  llianasippi  Hirer 

is  4j.i  aAc*  aad  the  dUferenoa  ia  fevd  is  too  ft.,  over- 

Igr    It    locks.      The    s<u— it    leret    ia    fed    by    a 

■kich  ia  of  tke  aame  aiae  as  the  main 

•9    aiks    long,    hcginnioc    at    Sterling,    IlL, 

vkeie    vater    for    the    feebler    ia    obtained    by    damming 

Beck  RiTer. 

A  lock  is  located  at  tke  head  of  the  feeder  as  a  guard 
lock  sad  also  to  enable  boata  to  pass  from  the  feeder 
iMo  tke  riircr  and  back  at  different  stages  of  the  water 
ia  Ike  river.  The  dam  located  here  also  creates  slack 
water  ia  Rock  River,  enabling  boats  to  navigate  it  as 
far  as  Dizoa,  IlL.  giving  to  that  place  as  well  as  to 
Sterling  water  conaectioas  with   the  canaL 

Work  wa*  begna  on  the  canal  in  July  1892,  on  the 
Miaaissipyi  River  near  the  mouth  of  Rock  River  and 
the  4H  arilcs  of  canal  around  the  lower  rapids  of  Rock 
Siver,  with  slack  water  in  the  river  above,  were  com- 
pleted and  formally  opened  to  navigation  on  April  17, 
iS95,  and  siaoe  that  time  have  been  largely  used  by 
coal  boats   froai  the  mines  on   Rock   River. 


RECENT   INSTALLATIONS  OF   LARGE   GAS 
ENGINES. 


in  practically  all  lines  of  business  have 
very  active  interest  in  recent  gas  engine  installa- 
tke  fsatnral  result  of  the  unprecedented  scale  upon 
wkick  tke  U,  S.  Steel  Corporation  has  entered  upon  the 
oae  of  gas  power.  The  saving  in  fuel  effected  by  use  of 
the  gas  engine  aa  a  prime  mover  has  long  been  fully 
icaliied  by  power  users  of  this  country,  yet  little  progress 
has  beca  made  except  in  the  natural  gas  district,  chiefly 
V"— «^  of  a  widespread  doubt  as  to  the  reliability  of 
cagtacs  of  this  type.  The  performance  of  the  engines 
already  installed  by  leading  gas  engine  manufacturers 
has.  tkerefore,  been  watched  very  closely  and  the  record 
of  soaK  recent  installations  will  undoubtedly  prove  of 
iatereat  to  all  power  users. 

The  first  Allis-Chalmers  gas  engine  to  be  put  in  eon- 
Msnt  service  was  a  tandem  engine  of  1,000  h.p.  maximum 
ta|ia>  ily  direct  connected  to  an  Allis-Cbalmers  direct- 
cartent  generator  of  500  kw.  rated  capacity.  This  unit  ia 
iaatallcd  at  the  Milwaukee  works  of  the  Illinois  Steel  Co. 
Ahkoagk  it  was  the  first  gas  engine  built  by  this  company, 
it  started  soccesafully  on  its  tirst  trial,  and  after  a  few 
days  devoted  to  the  tests  and  adjustments  natural  in  a 
Snt  iaslallatiaa,  the  engine  was  put  in  continuous  day 
:  operation  wbere  it  has  remained  ever  since,  only 
with  the  mill  on  Sunday. 

As  would  be  expected  of  an  engine  installed  at  a  roll- 
ing mill,  the  load  varies  greatly  in  character  and  is  subject 
to  wide  flnctaationt.  Mill  motors  in  all  claases  of  service 
ent  lights  are  carried  from  the  same  genera- 
te regulation  is  so  dose  that  there  ia  practically 
ia  voltage  with  changes  in  load,  even  such  as 
•eald  be  shown  by  flicker  of  the  lights. 

Aaotker  unit  of  600  h.p.,  direct  connected  to  a  35o-kw. 
Allis.Ckalncrs  direct-cnrrent  generator,  has  been  for  some 
tias  ia  service  st  the  works  of  the  Trenton  Iron  Co., 
N.  J.  This  engine  is  supplied  with  gas  from 
fomisbcd  by  the  R.  D.  Wood  Co.  The  unit 
differs  slightly  ia  type  from  the  one  just  described,  and 
was  the  first  of  its  size  and  type  to  be  started  by  Allis- 
Chslmcrs  Co.  This  unit  has  been  in  continuous  service 
ever  aiace  first  started,  on  load  ranging  from  full  rated 
capadty  to  50  per  cent,  overload. 

A  s,ooo-h.p.  Allis-CbahDers  engine  direct-connected  to 
s  i,eeo-fcw.  gcnerstor  hss  been  for  some  time  in  operation 
on  Uast  furnace  gas  at  the  plant  of  the  National  Tube 
Co.  at  MfKw sport.  Pa.  This  engine  is  a  twin-tandem  or 
a  f6ur<yliader  tsifpnt  with  cylinders  of  the  same  size  as 
those  JitstsBed  by  the  Milwaukee  works  of  the  Illinois 
Steel  Co.  It  was  but  natural,  therefore,  that  this  engine 
should  be  pot  into  regular  service  immediately  on  start- 
iac  19  sad  give  the  same  satisfactory  results  as  were 
abtsiacd  by  the  Milwaukee  plant.  This  engine  is  the  first 
•f  serenl  aaits  which  Allis-Chalmers  Co.  are  insutling 
at  tte  mmt  pisat.  Power  is  ned  for  mill  motors  and 
Bgbts  snd.  ss  is  caatonary  in  the  steel  business,  all  these 
engines  are  operated  on  S4-far.  service. 

Two  units,  dnpHcates  of  the  unit  at  McKeesport,  are 
{nat  going  into  service  at  the  power  house  of  the  Mil- 
waakee  Korthera  Railway  Co.  at  Port  Washington,  Wis. 
This  is  sn  iatemrfasa  line,  with  Milwsukee  ss  its  southern 
laiBiiual,  operated  exclusively  by  gas  power.  The  genera- 
tors sre  f,ooe4nr.  Allia-Ckalmera  three-phase  as-cyde  alter- 
astors.  direet  tnniwtud  to  Allis-Chalmers  gaa  engines, 
Ike  gas  being  supplied  by  producers. 

A  duplicate  of  the  Trenton  engine,  using  natural  gaa, 
has  slso  been  recently  pot  in  service  st  the  Kokomo  plant 
•f  the  PUtsbnrg  Fbte  Glass  Co.  This  is  the  first  of  s 
aaaber  of  aaits  which  AUis-Chalmers  Co.  is  building  for 


Two  aaits  of  4,000  h-p.  each,  consisting  of  Allis-Chal- 
direct  connected  to  a,ooo.kw.  Allis-Chal- 
will  very  shortly  be  put  in  operation  at 
Ike  Soolk  Works  of  the  Illinois  Steel  Co.,  South  Chicago, 
in.  These  engines  operate  with  blast  furnace  ga«,  and  as 
the  design  in  sll  respects  dopliestei  that  of  the  engines 
already  in  service,  there  is  every  icaaon  to  believe  that 


dii&ctilty. 

Another  4,00,-h.p.  unit  is  now  in  the  course  of  erection 
at  one  of  the  Carnegie  plants  in  the  Pittsburg  district, 
this  unit  being  the  first  of  seven  4,oooh.p.  units  which 
are  being  installed  at  the  rate  of  one  every  thirty  days 
in  the  aame  power  house. 

The  performance  of  those  first  engines  is  being  given 
especially  close  attention  by  the  officials  of  the  Indiana 
Steel  Ca,  at  whose  new  mills  at  Gary  gas  power  is  to  be 
used  exclusively.  The  entire  electric  power  equipment  of 
this  plant  is  being  supplied  by  the  Allis-Chalmers  Co. 
The  portion  now  under  contract  consists  of  17  AUis-Chal- 
mers gas  engines  rated  at  4,000  h.p.  each.  Fifteen  of 
these  are  direct  connected  to  AUis-Chalmers  as-cycle  three- 
phase  alternators,  which  will  operate  in  parallel  and  sup- 
ply current  to  more  distant  portions  of  the  mill;  two  are 
direct<urrent  generators  supplying  current  for  portions 
of  the  plant  immediately  adjacent  to  the  power  house. 

The  AUis-Chalmers  Co.  is  also  building  eight  blowing 
engines  with  the  same  size  gas  cylinders  as  electrical 
units  for  the  same  plant,  making  25  engines,  or  a  total  of 
100,000  h.p.  which  the  company  is  supplying  for  this 
power  house  alone.  It  will  require  approximately  1,000 
carloads  to  complete  the  shipment  of  these  engines. 

The  electrical  power  house,  in  which  will  be  installed 
the  seventeen  electrical  units,  is  i.ooo  ft.  long  and  105 
ft.  wide.  Switchboards  are  arranged  in  the  gallery  at 
such  height  that  all  of  the  units  and  the  signals  of  the 
engine  attendants  may  be  readily  observed  by  the  opera- 
tors at  the  switchboard.  It  will  be  one  of  the  largest 
power  bousea  in  the  world,  and  the  electrical  generating 
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CONCRETE-METAL    BRIDGE    PIER. 

Mr.  Samuel  H.  Lea,  State  Engineer  of  South  Dakota, 
has  recently  received  a  patent  for  a  concrete-steel  bridge 
pier  consisting  of  an  annular  framework  of  steel  bars, 
forming  a  structure  of  any  desired  shape  in  plan,  and 
having  an  inner  and  an  outer  surface  with  an  annular 
space  between  them  as  shown.  One  or  both  surfaces  of 
the  metal  framework  is  covered  with  wire  lath  or  other 
suitable  material,  so  as  to  form  a  diaphragm  over  the 
surface  covered.  The  annular  space  within  the  frame- 
work is  filled  with  concrete,  the  outer  and  inner  coating 
over  the  metal  diaphragm  and  framework  being  of  rich 
cement  mortar.  The  sides  of  the  structure  are  held  the 
proper  distance  apart  by  braces,  spaced  at  suitable  dis- 
tances. The  lower  part  of  the  framework  is  securely 
fastened  to  a  shoe,  having  a  cutting  edge  on  the  bot- 
tom. 

This  form  of  construction  is  intended  for  a  bridge 
pier,  abutment,  bulkhead  or  other  similar  purpose.  It 
may  also  be  used  as  an  open  caisson  or  as  a  pneumatic 
caisson;  in  the  latter  case  an  air-tight  cover  is  placed  at 
the  top  or  at  any  height  between  the  top  and  bottom, 
and  provided  with  the  necessary  valves  and  air  locks. 
When  used  as  an  open  caisson  the  structure  is  sunk  at 
the  required  place  and  the  material  within  the  open  in- 
terior space  may  be  removed  by  whatever  means  may  be 
most  convenient. 

This  form  of  construction  is  claimed  by  the  inventor 
to  possess  strength,  durability  and  portability  as  com- 
pared with  forms  in  general  use.  The  steel  framework 
affords  the  necessary  tensile  strength  and  rigidity;  it  is 
thoroughly  protected  from  rust  by  the  enveloping  cement 
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Station  at  this  plant  alone  will  be  double  the  size  of  any 
previous  gas  engine  installation  either  at  home  or  abroad. 
The  power  house  containing  the  Allis  Chalmers  blowing 
engine  units  is  of  the  same  width  as  the  electrical  house 
and  600  ft.  long.  These  figures  give  some  idea  of  the 
magnitude  of  this  gas  engine  installation  and  of  the  con- 
fidence which  the  designers  of  this  great  plant  repose  in 
the  Allis-Chalmers  gas  engine  as  a  prime  mover.  The 
realization  of  this  is,  in  large  measure,  responsible  for 
the  great  interest  in  gas  engines  now  shown  by  power 
users  in  other  lines  of  industry. 

With  gases  being  wasted  which  were  suitable  for  use 
in  gas  engines,  it  was  but  natural  that  the  iron  and  steel 
industries  should  be  the  first  to  adopt  the  use  of  gas 
engines  on  a  large  scale.  The  saving  in  the  first  cost  of 
fuel,  however,  is  to  a  certain  extent  offset  by  the  interest 
charges  on  the  cleaning  apparatus  which  is  necessary  in 
order  to  remove  from  blast  furnace  gas  the  abrasive  dust 
with  which  it  is  charged;  this  extensive  cleaning  apparatus, 
however,  is  not  necessary  where  producer  gas  is  used. 

A  great  many  power  installations  have  been  delayed  in 
order  to  allow  time  for  the  first  large  gas  engines  to  be 
put  into  service  and  to  demonstrate  whether  they  would 
justify  the  expectations  of  their  builders  and  designers. 
Since  these  Allis-Chalmers  engines  have  started  up  there 
has  been  a  considerable  increase  in  inquiries  and  a  num- 
ber of  contracts  of  this  nature  have  been  entered  into 
within  the  past  few  months.  It  is  manifest  that  the  gas 
engine  using  producer  gas  is  now  to  take  its  place  per- 
manently as  a  prime  mover  in  situations  wbere  the  cost 
of  fuel  makes  economy  in  this  direction  especially  de- 
sirable. 


and  concrete,  which  is  practically  indestructible  and  af- 
fords weight  and  solidity.  The  structure  can  either  be 
previously  made  as  a  whole  and  then  put  in  place  at 
once,  or  it  can  be  made  in  sections  and  put  together  as 
it  settles  in  place.  The  structure  may  be  settled  in  place 
by  its  own  weight  or,  if  this  is  not  sufficient,  additional 
weight  to  the  required  amount  may  be  applied.  When 
the  structure  rests  securely  on  the  bottom  the  lower  in- 
terior portion  is  filled  with  concrete  out  to  the  cutting 
edge  of  the  shoe  to  afford  a  firm  bearing.  If  no  bed 
rock  or  other  firm  foundation  is  found,  piles  can  be 
driven  inside  the  structure  to  afford  a  good  foundation, 
there  being  sufficient  clear  space  for  this.  After  the 
foundation  has  been  properly  arranged  the  entire  space 
inside  the  hollow  pier  may  be  filled  with  lean  concrete  or 
with  stone  or  gravel,  or  with  ordinary  earth,  as  may 
be   preferred. 

The  advantage  of  cheapness  should  not  be  overlooked 
in  this  form  of  construction.  The  bulk  of  the  work  on 
the  ground  may  be  done  with  common  labor;  concrete 
work  not  requiring  technical  skill  in  mixing  and  placing 
when  this  is  done  under  intelligent  supervision.  The 
cost  of  a  structure  of  this  kind  should  usually  be  far 
less  than   that  of  an  ordinary   form  of  construction. 


The  Northern  Engineering  Works,  Detroit,  Mich.,  has 
furnished  three  electric  cranes  to  the  North  Shore  Electric 
Co.,   two  at   Waukegan,    and   one   at   Blue    Island,    III 


A    NEW     BALANCED    VALVE. 

The  balanced  valve,  shown  in  the  accompanying  illus- 
trations, was  designed  and  patented  by  Mr.  J.  Peterson, 
Assoc.  M.  Am.  Soc.  C.  E.,  299  Broadway,  New  York, 
and  six  of  them,  12  and  48in.  in  size,  are  now  in  use 
in  Gate  House  2  of  the  new  Croton  dam.  The  valve 
consists  of  a  casing  adapted  to  be  submerged  in  a  reser- 
voir or  well  and  provided  with  ports  at  all  times  open 
to  the  inHow  of  water.  This  casing  has  valve  seats 
above  and  below  the  ports  and  is  surmounted  by  a  bon. 
net.     Within    the    casing    is    a    plug    designed    to    bear 
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against  the  valve  seats  and  operated  by  a  stem,  ex- 
tending through  the  stuffing  box  at  the  top  of  the  bonnet. 

In  its  closed  position,  the  conical  peripheral  edges  of 
the  plug  bear  snugly  against  the  valve  seats.  When  the 
valve  is  opened  by  operating  the  stem,  the  plug  is  lifted 
upward  from  its  position  and  the  water  flows  into  the 
pipe  through  the  ports;  as  the  pressure  is  all  around 
the  plug,  it  is  thus  balanced  and  the  gate  may  be  oper- 
ated   with    little   exertion    and    with    facility. 

This  gate  can  be  attached  in  a  vertical  as  well  as  hori- 
zontal position,  at  the  end  of  intake  pipes,  in  place  of  a 
sluice  gate.     It  can  also  be  used  in  place  of  ordinary  disk 


man  throws  the  switch  and  instantly  upon  lifting  the 
ground  lever  the  semaphore  blade  starts  toward  the  clear, 
and  when  the  split  rail  is  within,  say,  J^  in.  from  the 
stock  rail  the  semaphore  blade  has  traveled  dov*n  through 
50"  towards  its  clear  position  of  60"  from  the  horizontal, 
Should  there  be  any  obstruction  such  as  a  nut,  gravel 
or  sand  between  the  split  rail  and  stock  rail  to  pre- 
vent any  further  travel  of  the  former,  the  split  rail 
and  the  semaphore  will  remain  in  this  relative  positioft, 
i.e.,  the  switch  sufficiently  open  to  derail  a  train,  with 
the  semaphore  blade  at  an  angle  of  50®  downward  from 
the    horizontal. 


15,  connects  the  toggle  with  the  spectacle  casting  tbrotigfa 
a  rock  shaft,  10,  upon  which  the  spectacle  is  mounted. 
Starting  to  follow  the  motion  from  the  clear  position, 
the  working  is  as  follows:  The  arrangement  of  pivotal 
centers  is  such  that,  as  the  crank,  20,  rises  it  lifts  the 
toggle-joint  until  the  latter  reaches  the  level  of  the  crank- 
axis.  In  this  position  an  extension,  at,  of  the  link,  18, 
comes  in  contact  with  a  pin,  22,  on  the  link,  19,  pre- 
venting any  further  upward  motion  of  the  toggle-joint. 
At  this  stage  of  the  motion  the  toggle-joint  has  traveled 
a  sufficient  distance  to  throw  the  semaphore  to  danger. 
Up  to  this  point,  due  to  the  angularity  of  the  connect- 
ing rod,  the  split  rail  has  not  moved,  and  the  desired 
result  is  accomplished,  i.e.,  the  signal  is  at  complete 
danger  before  any  motion  of  the  switch.  The  remainder 
of  the  motion  the  links,  19  and  20,  which  are  now 
superimposed,  complete  the  half  circle  as  a  unit  with 
no  further  motion  of  the  signal  and  while  the  switch 
is   being    fully    thrown. 

ITie  closing  of  the  switch  is  merely  a  reversal  of  this 
motion.  The  links  19  and  20  travel  as  a  unit  until 
the  position  is  reached  at  which  place  the  switch  is 
closed,  when  the  pin,  22,  engages  the  extension,  21,  o£ 
the  link,  19,  and  starts  the  downward  motion  of  the 
toggle-joint. 

This  type  of  stand  has  been  approved  by  the  general 
managers  of  the  Harriman  lines  and  will  be  extensively 
used  in  the  future.  Several  successful  experiments  and 
tests  have  been  made  in  the  Oakland  yards  of  the  South- 
ern Pacific  and  plans  are  now  being  made  for  the  manu- 
facture of  a  large  number  of  stands-  The  stand  was 
invented  by  Mr.  J.  D.  Isaacs,  consulting  engineer  for 
the  Harriman  lines;  Mr.  W.  W.  Slater,  signal  engineer 
for  the  same  interests,  and  Mr.  M.  R.  Daniels,  of  the 
firm  of  Daniels  &  Dillman,  consulting  engineers,  Monad- 
nock  Bldg.,  San  Francisco.  The  preceding  notes  con- 
cerning the  apparatus  have  been  furnished  by  Mr.  Daniels. 


PERSONAL     NOTES. 


KBXNFORCED    CONCKETS     BRIDGE    PIER. 


A     NEW     SWITCH     STAND. 


Mr.  Howard  Egleston  has  been  appointed  resident  en- 
gineer on  construction  on  the  Canea,  Yaqui  Valley  & 
Pacific  Ry. 

Col.   Joseph   L.   Wickes,   commissioner  of   street   clean- 


gates  on  a  pipe  line,  in  fire  hydrants  and  similar  situa- 
tions. 

The  advantages  claimed  for  this  gate  by  the  designer 
are  simplicity  of  construction,  ease  of  operation  under 
any  head,  the  only  thing  to  overcome  in  operating  the 
valve  being  the  weight  of  the  plug  and  the  friction  of 
the  stem  in  the  stuffing  box,  and  the  speed  of  operation 
for  it  requires  only  one-third  the  time  to  open  or  close 
it,    that   is,    with    an    ordinary   sluice    gate    or   disk   valve. 


THE  WESTINGHOUSE   RECEIVERSHIP. 

On  account  of  the  sudden  unexpected  hardening  of 
the  money  market  in  New  York  this  week,  at  a  time 
when  some  large  financial  changes  had  to  be  made  by 
several  of  the  Westinghouse  companies,  it  was  concluded 
better  for  all  concerned  to  place  them  in  the  hands  of 
receivers.  The  following  statement  by  Mr.  George  West- 
inghouse  explains    the    situation: 

"When  the  Pittsburg  Clearing  House  Committee,  after 
a  full  investigation  and  conference  with  me,  concluded 
that,  although  the  Westinghouse  Electric  and  Manufac- 
turing Company,  and  the  Westinghouse  Machine  Com- 
pany were  solvent,  receiverships  were  advisable  as  the 
best  means  of  protecting  the  interests  of  all  concerned, 
it  was  clearly  our  duty  to  follow  their  friendly  advice. 
The  necessity  for  the  receiverships  is  due  solely  to  the 
acute  financial  stringency,  and  consequent  inability  to 
renew   our   maturing   paper, 

"Both  the  electric  and  machine  companies  are  sol- 
vent, and  are  doing  the  largest  and  most  satisfactory 
business  in  their  history,  and  each  company  is  earning 
liberal  dividends  on  its  stock,  and  has  quick  assets  sub- 
sequently equal  to  its  liabilities.  I  most  confidently  be- 
lieve that  every  creditor  of  each  company  will  be  paid 
in  full,  and  that,  "with  wise  management,  under  the 
direction  of  the  receivers  appointed  by  the  court,  the 
properties  will   soon  be  restored  to  the   stockholders." 


A    NEW    TYPE    OF    DWARF    SEMAPHORE 
SWITCH    STANDS 

The  switch  stand  here  shown  is  of  the  dwarf  sema- 
phore type  designed  to  be  used  in  yards,  as  distant  or 
caution  signal  and  at  all  facing  point  switches  where 
dwarf  stands  are  now  used.  The  same  principle,  how- 
ever, incorporated  in  higher  stands  at  main  line  sidings 
may  be  employed  with  equal  facility  and  a  corresponding 
increase   in   the   reliability  of  the   signal. 

The  object  of  this  device  is  to  insure  the  movement 
of  the  signal  to  danger  on  or  before  the  departure  of 
the  split  rail  from  the  stock  rail.  ^Heretofore,  in  dwarf 
semaphore  stands,  the  motions  of  the  split  rail  and  the 
spectacle  casting  have  been  relatively  synchronous,  tbat 
is  the  spectacle  partook  of  the  motion  of  the  split  rail 
throughout  its  entire  throw.  For  example,  suppose  the 
switch  to  be  open  and  the  signal  at  danger.     The  brake- 


TWO     FORMS     OF     A     NEW     BALANCED     VALVE, 


The  design  of  this  stand  prevents  such  a  contingency 
by  a  mechanism  which  throws  the  signal  to  danger  be- 
fore any  motion  of  the  split  rail  takes  place,  and  brings 
the  signal  to  the  clear  after  the  split  rail  is  in  contact 
with  the  stock  rail.  This  result  is  accomplished  by  a 
mechanical  motion  which  destroys  the  synchronosity 
of  the  movements  of  the  two  parts  in  the  following 
manner: 

The  motion  consists  of  a  toggle  comprising  a  pair  of 
links  the  one,  18,  being  pivoted  to  a  fixed  bearing,  17,  cast 
in  the  bedplate  of  the  stand,  and  the  other,  19,  being 
pivoted  to  a  crank,  20,  of  the  shaft,  3,  which  is  in- 
tegral with  the  ground  lever,  4.     The   up-and-down   rod. 


ing  of  Baltimore,  Md.,  has  been  reappointed  by  Mayor 
J.    Barry    Mahool. 

Mr.  Calvin  Tomkins,  Assoc.  Am.  Soc.  C.  E.,  has  de- 
clined a  nomination  as  sheriff  on  the  ticket  of  the 
Citizens'    Union   of  New  York  City. 

Mr.  E.  E.  Stone,  assistant  chief  engineer  of  the  Bos- 
ton &  Albany  R.  R.,  has  been  appointed  engineer  o£ 
maintenance    of    way    of    the    same    line. 

Mr.  Edmund  W.  Kent,  superintendent  of  the  water 
department  of  Woonsocket,  R.  I.,  is  to  become  general 
manager  of  the  Newport  Water  Co.,  Newport,   R.   I. 

Messrs.    C.    J.    Aschauer    and    W.    H,    Lienesch    have 
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a  pvtnenhip  at  architectural  engineers,  under 
the  finn  name  of  .\sckauer  ft  Lienesch,  with  offices  at 
Decatar.    UL 

Mr.  Bioa  J.  AraoM.  of  The  Arnold  Co.,  Chicago,  has 
afpoiatcil  coBsalting  engineer  for  the  subway  sy*- 
of  New  York  Gty  by  the  Public  Service  Con- 
of  New  York. 

Mr.  J.  M.  Floeich,  chief  engineer  of  the  Buffalo, 
Sochcster  &  Pittsburg  Ry.,  has  resigned  to  become  a*- 
leciated  with  a  contracting  firm  engaged  in  building  the 
Grand  Trunk  Pacific  Ry. 

Scaor  Narcisco  Pnig,  gorcmment  engineer  of  roads, 
oaala  and  porta  of  Spain,  and  Senor  Jose  Nicholan, 
also  aa  engineer  in  the  service  of  Spain,  are  studying 
irrigation  worka  in   Colorado. 

Mr.  W.  M.  Foust  has  been  appointed  water  conunis- 
siooer  of  Cheyenne,  Wyo..  to  fill  the  vacancy  caused  by 
the  death  of  W.  D.  Pease,  and  Mr.  Z.  E.  Sevison  has 
been  appointed  assistant  city  engineer. 

Mr.  R.  K.  Rochester,  principal  assistant  engineer  of 
the  Vandalia  R.  R.  Co.,  has  transferred  his  headquarters 
from  Indianapolis  to  St.  Louis.  Mr.  H.  L.  Simpson 
has  been  appointed   assistant  engineer   at  Indianapolis. 

Mr.  Philip  1.  Farley,  formerly  assisUnt  superintendent 
of  the  Bergen  Point  Chemical  Works,  Bayonne,  X.  J., 
has  opened  an  office  in  Long  Island  City,  N.  Y.,  as  a 
civil  engineer  and   specialist   in  municipal   improvements. 

Mr.  F.  D.  Smith  haa  resigned  as  superintendent  of 
construction  for  the  Stevens- Hewitt  Engineering  jCo., 
New  York  City,  and  has  opened  an  office  at  ijj  Liberty 
SL.  New  York,  where  he  will  engage  in  the  business  of 
electrical   cxmtracting. 

Thomaa  Hilton  Williams,  Sr.,  president  of  the  A.  A. 
Griffin  Iron  Co.,  and  the  E.  A.  Williams  &  Son  Brass 
Foundry.  Jersey  City,  N.  J.,  died  recently,  aged  59 
years.  He  was  a  member  of  the  American  Society  of 
Mechanical   Engineers. 

Messrs.  Percy  ri.  Thomas  and  N.  J.  Neall  have 
entered  into  partnership,  under  the  firm  name  of  Thomas 
&  Neall,  for  the  practice  of  electrical  engineering.  Of- 
fices  will  be  maintained  at  52  William  St.,  New  York, 
and   IS   Pearl   St.,   Boston. 

Mr.  C  K.  Koppes  has  resigned  as  assistant  engineer 
of  the  Chicago,  Milwaukee  &  St  Paul  Ry.,  with  head- 
quarters at  Milwaukee,  Wis.,  to  become  resident  en- 
gineer of  the  Cleveland  Short  Line  Ry.,  with  head- 
quarters at  Qeveland,   Ohio. 

Mr.  Archibald  Buchanan,  Jr.,  superintendent  of  mo- 
tive power  of  the  Central  Vermont  Ry.,  has  resigned  to 
become  chief  of  the  bureau  of  inspection  of  the  Public 
Service  Commiasion  of  New  York  State.  Mr.  Buchanan's 
headquarters    wiU    be    at    Albany. 

Capt.  Borton  W.  Stickle,  Corps  of  Engineers,  U.S.A-, 
on  duty  at  the  Military  Academy,  West  Point,  as  as- 
sistant to  the  officer  in  charge  of  construction,  has  been 
ordered  to  Culebra,  Canal  Zone,  for  duty  in  connection 
with  the  construction  of  the  Gatun  locks. 

The  Supreme  Court  of  New  York  recently  granted 
an  order  permitting  the  American  Society  of  Me- 
chanical Engineers  and  the  Mechanical  Engineers'  Li- 
brary Association,  a  subsidiary  corporation,  to  consoli- 
date into  one  corporation  under  the  name  of  the  former 
organization. 

George  Frederick  Bodley,  one  of  the  most  eminent 
architecu  of  Great  Britain,  died  recently.  He  is  best 
known  for  his  ecclesiastical  buildings.  He  was  associated 
with  Mr.  Henry  Vaughn,  of  Boston,  in  the  preparation 
of  plans  for  the  new  Cathedral  of  St.  Peter  and  St. 
Pan]  fa  Washington,  D.  C 

The  New  York  Sute  Civil  Service  Commission  will 
bold  an  examination  Nov.  16,  of  candidates  for  the 
position  of  aaaistant  civil  engineer  in  the  service  of 
tb«  PiAlie  Service  Commission.  The  last  day  for  filing 
appUeatians  i*  Nov.  9.  For  further  information  address 
Mr.  Charles  S.  Fowler,  chief  examiner,  Albany,  N.  Y. 

Mr.  H.  J.  SUfer,  formerly  general  superintendent  of 
the  Chicago,  Rock  Island  It  Pacific  Ry.,  has  been  ap- 
poialed  anistant  to  the  president  of  the  Panama  R.  R. 
Bo  win  assume  the  duties  of  Mr.  W.  G.  Bierd.  who 
reeeatly  resigned  aa  general  manager  to  become  general 
anperintendent  of  the  New  York,  New  Haven  k  Hart- 
ford R.  R. 

Mcasra.  John  R.  Freeman,  consulting  engineer  to  the 
New  York  City  Board  of  Water  Supply,  and  Charles 
L.  Harrison,  principal  assistant  engineer  of  the  Penn- 
sylvania, New  York  &  Long  Island  R.  R.  Co.,  have 
been  adected  to  represent  the  Denver  Union  Water  Co. 
on  the  board  of  appraisal  tbat  is  to  determine  the  value 
of  the  company's  plant. 

Director  Fred.  H.  Sykes  of  the  Extension  Teaching 
Department  of  Columbia  University  states  that  during 
the  coming  winter  there  will  be  twenty  evening  courses 
of  twenty-five  weeks,  specially  adapted  to  the  needs  of 
teehnical  ani  professional  men  interested  in  applied  me- 
chanics, architecture,  electricity,  fine  arts,  industrial 
chemistry,   mathematics,    surveying   ana   structures. 

Mr.  J.  P.  Snow,  bridge  engineer  of  the  Boston  k 
Maine  R.  R.,  in  an  address  before  a  recent  meeting  of 


the  American  Association  of  Railway  Bridge  Builders, 
at  Milwaukee,  Wis.,  urged  the  enactment  of  a  Federal 
law  compelling  the  use  of  brine  receptacles  on  refrig- 
erator cars  as  a  protection  to  bridges.  The  following 
officers  were  elected  at  the  same  meeting:  President,  R. 
H.  Reid,  Cleveland;  vice  president,  John  P.  Canty, 
Fitchburg,  Mass.;  secretary,  S.  F.  Patterson,  Concord, 
Bdass.;  treasurer,  C  P.  Austin,  Medford.  Mass. 

Charles  Ezra  Hequembourg,  consulting  civil  engineer, 
died  Oct,  17,  at  his  home  in  Dunkirk,  N.  Y.  He  began 
hia  professional  career  in  1865  as  engineer  in  charge 
of  field  work  for  the  Tennessee  &  Cumberland  Oil  & 
Mining  Co.  From  1866  to  1872  he  engaged  in  the  con- 
tracting business  and  built,  among  other  works,  the 
water-works  of  Dunkirk,  K.  Y.  Shortly  after  this  he 
was  contracting  engineer  for  an  important  part  of  the 
water-works  of  Chicago,  Subsequently  he  became  en- 
gineer for  several  gas  companies  and  for  several  years 
after  1S88  he  was  consulting  engineer  for  the  Chicago 
gas  trust  and  its  successors.  In  1893  he  established  a 
consulting  practice.  He  was  a  member  of  the  American 
Society  of  Civil   Engineers 

Mr.  Dai  IT.  Lewis,  760  Main  St.,  Buffalo,  N.  Y.,  has 
been  elected  to  manage  the  1908  convention  of  the 
National  Association  of  Cement  Users,  which  will  he 
held  Jan.  ao-as,  1908.  in  the  old  6sth  Regiment  Armory, 
Broadway  and  Potter  Sts.,  Buffalo,  N.  Y.  The  con- 
vention headquarters  will  be  at  the  Iroquois  Hotel.  Ap- 
plication blanks  for  exhibit  space  can  be  secured  by  ad- 
dressing Mr.  Lewis.  The  assignments  of  space  to  those 
making  application  before  12  o'clock  noon  Nov.  16,  1907, 
will  be  made  in  the  order  in  which  the  applications  are 
drawn  one  by  one,  after  having  been  thoroughly  mixed. 
Applications  for  space  received  after  la  o'clock  noon, 
Nov.  16,  1907,  will  be  filled  as  received.  The  exhibit 
sections  are  in  general  10  x  izj/^  ft.,  and  the  charge 
per  single  section  is  in  most  cases  twenty  dollars. 

The  Siegfried  Advertising  Agency,  devoted  especially 
to  real  estate,  financial  and  marine  advertising,  has  been 
established  by  Henry  K.  Hannah  and  Frederick  H. 
Siegfried,  who  also  control  the  Realty  News  Bureau,  the 
offices  of  both  being  located  at  277  Broadway,  New  York. 
The  new  agency  already  represents  fifteen  or  more  well- 
known  realty  and  financial  companies,  capitalized  at  up- 
ward of  $75,000,000,  and  will  be  managed  by  Mr,  Sieg- 
fried, a  former  Boston  Herald  man,  who  was  several 
years  in  charge  of  the  business  end  of  The  Engineering 
Record  and  has  more  recently  devoted  himself  to  the 
interests  of  several  large  New  York  realty  concerns. 
Mr.  Siegfried  is  the  elder  son  of  the  late  A.  H.  Siegfried, 
general  manager  of  the  Curtis  Publishing  Co.,  and  one 
of  the  most  widely  known  general  advertising  men  in 
America  ten  years  ago. 


Oklahoma  City,  Okla.,  317  Culbertson  Bldg.,  Mr,  R.  X. 
Basford,  contracting  engineer;  Denver,  Colo.,  726  Symes 
Bldg.,  Mr.   George  -A.   Sears,  contracting  engineer. 

The  Cuba  Railway  Co.,  with  headquarters  in  New 
York  City,  recently  purchased  a  No.  4  K  Gates  crushing 
plant  from  the  Allis-Chalmers  Co,  for  use  at  Camequey, 
Cuba.  It  is  expected  that  this  plant  will  be  used  sue 
cessively  on  the  several  divisions  of  the  road,  situated, 
in  each  instance,  between  the  quarry  and  the  right  of 
way,  parallel  to  which  boilers,  bins  and  crushers  are 
arranged  so  that  the  product  may  be  readily  dumped  into 
cars    for   distribution   along   the   line. 


BUSINESS    NOTES. 


The  Ambursen  Hydraulic  Construction  Co.,  of  Boston, 
Mass.,  has  been  employed  to  design  and  supervise  the 
construction  of  a  concrete-steel  dam  22  ft.  high  and  750 
ft.  long,  across  the  Rappahannock  River,  near  Fred- 
ericksburg, Va.,  for  the  Fredericksburg  Power  Co.  Work 
will    be    commenced    immediately. 

The  new  addition  to  the  machine  shop  of  the  Du- 
quesne  plant  of  the  Carnegie  Steel  Co.  has  been  equipped 
with  Pittsburgh  high  speed  vises  made  by  the  Pittsburgh 
Automatic  Vise  &  Tool   Co. 

The  Canadian  Rand  Co.,  Limited,  of  Montreal,  have 
^opened  up  a  show  room  at  11  St.  Nicholas  St,  where 
they  display  a  complete  line  of  air  compressors,  rock 
drills  and  Imperial  pneumatic  tools,  A  small  stock  of 
repair  parts  will  also  be  carried  in  stock  for  the  con- 
venience of  local  customers.  This  is  the  only  place  in 
Montreal  where  such  a  stock  is  displayed. 

Since  April  i  of  this  year  the  Traylor  Engineering 
Co,  has  occupied  commodious  offices  on  the  top  floor  of 
the  new  United  SUtes  Express  Bldg.,  54-36  Trinity  Pl„ 
New  York.  About  150  people,  one-third  of  whom  are 
engineers,  are  now  constantly  employed  in  the  office. 
The  plant  at  Allentown,  Pa.,  where  the  company's  min- 
ing, crushing  and  cement  machinery  is  made,  now  covers 
over  6'/i  acres.  The  entire  plot  of  ground  at  the  plant 
contains    19   acres. 

The  J,  R.  Alsing  Co.,  founded  in  1869,  has  changed 
its  name  to  the  J,  R.  Alsing  Engineering  Co.,  under  the 
laws  of  the  State  of  New  York  and  increased  its  capital 
stock  from  $20,000  to  $100,000,  The  officers  will  be  the 
same  as  in  the  old  company.  The  increase  in  business 
compelled   the  change. 

It  has  been  officially  confirmed  that  Mr.  Wm.  Frank 
Hall,  who  rcprc«ented  the  Bradley  Pulverizer  Co.,  manu- 
facturers of  the  Griffin  mill  during  the  last  seven  years, 
has  resigned  and  accepted  a  position  with  the  Lehigh 
Car,  Wheel  &  Axle  Works  to  further  the  sale  of  their 
Fuller-Lchigb  pulverizer  mill.  An  office  has  been  opened 
in  New  York  in  the  Trinity  Bldg.,  where  Mr,  Hall  will 
make  his  headquarters.  The  Lehigh  Car,  Wheel  &  Axle 
Works  has  also  opened  an  office  in  Kansas  City,  Mo,, 
in    the    Scarritt    Bldg, 

The  Southwestern  Bridge  Co.,  of  Joplin,  Mo.,  has 
opened  contracting  offices  as  follows:  Dallas,  Tex.,  806 
Wilson    Bldg.,    Mr.    J.    I,    Boggs,    contracting    engineer; 


TRADE     PUBLICATIONS. 

Catalogue  69A  of  the  Jeffrey  Mfg.  Co.,  Columbus, 
Ohio,  is  devoted  to  Jeffrey  screens,  which  are  built  for  the 
purpose  of  treating  all  classes  of  materials,  including 
coal,  trap  rock,  chemicals,  clay,  coke,  plaster,  marble, 
slate,  ores,  quartz,  sand  and  other  materials.  Illustra- 
tions are  presented  of  the  various  types  of  screens,  from 
those  of  the  cylindrical  revolving  type  to  the  shaking  and 
vibrating  screens  of  the  various  types.  Interesting  de- 
atiled  plans  are  presented  of  vibrating  screen  plants,  and 
considerable  information  of  interest  is  added  concerning 
the  screening  of  materials. 

The  Manufacture  of  Modem  Welded  Pipe  is  the  sub- 
ject of  a  most  attractive  pamphlet  devoted  to  the  im- 
portant subject  of  pipemaking,  which  has  recently  been 
issued  by  the  National  Tube  Company,  Pittsburg,  Pa. 
The  pamphlet  presents  a  series  of  illustrations,  which 
show  the  progressive  operations  from  the  iron  ore  to  the 
finished  product  in  the  process  of  making  modem  welded 
pipe,  beginning  with  interesting  illustrations  of  ore  min- 
ing in  the  Mesaba  range,  steamer  landings  at  the  Lake 
Superior  ore  docks,  ore  piles  and  blast  furnaces  in  the 
Pittsburg  district  and  the  subsequent  handling  of  the 
pig-iron.  The  old  process  of  refining  by  puddling  is 
graphically  compared  with  the  modern  process,  ultilizing 
the  Bessemer  converter,  following  which  are  illustrated 
serially  the  successive  operations  in  the  manufacture  of 
pipe,  both  the  butt  welded  and  lap  welded.  The  important 
after  details  of  sizing,  straightening  and  testing  are  also 
illustrated  and  data  presented  in  regard  to  the  relative 
corrosion  of  wrought  iron  and  steel  pipes  under  the  se- 
vere conditions  of  mine  water  acidity. 

The  1907  catalog  of  the  Hayden-Derby  Mfg.  Co., 
manufacturers  of  the  Metropolitan  injectors,  H,  D, 
ejectors  and  jet  apparatus,  has  recently  been  issued,  pre- 
senting a  complete  list  of  this  apparatus  with  the  most 
recent  improvements.  Suggestions  are  made  as  to  the 
types  of  injectors  to  be  selected  for  various  conditions 
of  operation,  and  also  as  to  piping  and  operating  them. 
Considerable  additional  data  is  presented  in  regard  to  jet 
apparatus,  and  also  reference  is  made  to  the  new  Han- 
cock swing  check  valve,  which  has  recently  been  brought 
out  by  this  company,  in  response  to  a  demand  for  3 
high-grade  check  valve  for  inector  delivery  pipes. 
This  valve  has  been  especially  designed  to  obviate  the 
difficulties  which  have  long  been  experienced  with  check 
valves  used  for  this  purpose,  and  it  is  claimed  that 
owing  to  its  design,  it  will  remain  tight,  without  regrind- 
ing  or  repairs  of  any  kind. 

The  Twinvolute  turbine  pumps  recently  placed  on  the 
market  by  the  Watson-Stillman  Co,,  New  York,  are  fully 
described  in  catalog  No.  72,  just  issued  by  this  com- 
pany. The  details  of  this  pump  for  both  the  single  and 
2-stage  types  are  illustrated,  and  units  of  both  types  are 
shown  connected  to  electric  motors  of  various  types  for 
direct  driving,  'in  which  form  the  company  is  prepared  to 
furnish  them.  Tables  of  capacities  are  presented  for 
these  pumps,  and  also  much  additional  information  in 
regard  to  the  operation  of  hydraulic  machinery  is  in- 
cluded. 

Among  the  many  artistic  catalogues  received  from 
engineering  and  contracting  supply  houses  few  have  ap- 
proached the  latest  catalogue  of  The  Hayward  Co.,  99 
Cedar  St.,  New  York.  The  book  resembles  more  an 
album  of  fine  photographic  views  than  the  accustomed 
trade  publication.  The  size  of  the  pages  is  9^  x  iij4  in., 
and  each  one  -is  lined  with  a  border  and  ornamented 
with  a  sketch  of  dredging  and  spoil  or  coal-handling 
plants  in  operation.  The  illustrations  of  the  company's 
buckets,  dredges  and  plants  are  all  half  tone  engravings 
printed  in  black,  while  the  text  and  ornamentation  are 
printed  in  brown.  The  first  31  of  the  151  pages  are 
devoted  to  illustrations,  dimensions  and  specifications  of 
Hayward  orange-peel,  clam-shell,  scraper  clam-shell,  bot- 
tom dump,  turnover  and  scoop  buckets.  The  remainder 
of  the  book  is  devoted  to  pictures  of  Hayward  equip- 
ment in  actual  operation,  each  view  with  its  descriptive 
text  occupying  a  separate  page.  The  buckets  are  shown 
operating  in  conjunction  with  the  derricks,  hoists,  cable- 
ways  and  engines  of  about  twenty  different  manufac- 
turers, and  in  dredging  channels,  ditches  and  sand  for 
commercial  purposes  and  handling  coal  and  all  kinds 
of  spoil,  from  sand  to  rock.  The  illustrations  and  data 
on  the  performances  of  many  of  the  plants  will  prob- 
ably give   valuable  suggestions  to   contractors. 
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OF    SPECIAL     INTEREST    TO 

CONTRACTORS,  BUILDERS,  ENGINEERS 

AND  MANUFACTURERS 

ENGINEERING    AND    BUILDING  SUPPLIES 

WATER. 

Nottt   Arrongtd   Alphab*tically   by   Statu. 

Ft  Morgan  Ala. — Bids  will  be  received  until  Nov.  14 
by  Capt.  L.  F.  Garrard,  Constr.  Q.  M.,  Ft.  Morgan  for 
constructing  building  for  pump  house,  installing  2  hori- 
zontal tubular  boilers  of  50  h.p.,  2  compound  duplex 
pumps,  ice  plant  and  cold  storage  at  this  post  as  adver- 
tised   in  The   Engineering  Record. 

Fordyce,  Ark. — It  is  reported  that  the  property  own- 
ers are  about  to  petition  Council  to  construct  water 
works. 

Selma,  Cal. — There  is  reported  to  be  a  movement  on 
foot  here  looking  to  the  calling  ot  nn  election  to  vote 
on  issuing  bonds  for  a  municipal  water  supply. 

"Greeley,  Colo. — Jos.  A.  Osner,  357  Bway.,  Denver,  is 
reported  to  have  secured  the  contract  for  constructing 
the  dam  at  the  Black  Hollow  reservoir,  west  of  Pierce. 
The  concrete  work  is  to  be  finished  by  Dec.  1,  and  the 
entire*  dam  must  be  completed  a  month  later.  The 
reservoir   is  to  hold  230,000,000   cu.  ft.   of  water. 

Madison.  Ca. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

Atlanta,  Ga. — Bids  will  be  received  by  the  Bd.  of 
Water  Comrs.  and  Special  Com.  until  Nov.  12  for 
j^,ooo  ft.  of  36-in.  water  pipe,  to  be  of  c.  i.,  steel- 
nveted,  reinforced  concrete,  wood  pipe  or  any 
other  pipe  capable  of  standing  a  pressure  of 
200  lbs.  to  the  square  inch;  also  on  Nov.  25 
for  furnishing  and  erecting  complete  within  building  and 
on  foundation  furnished  by  city  and  making  necessary 
connections  to  36-in.  suction  and  30-in.  discharge  mains 
of  water  works  and  lo-in.  steam  main  at  pumping  station 
No.  2,  a  20,000,000  and  a  25,000,000  gal.  centrifugal 
pump,  to  be  operated  by  electric  motor  , compound  triple 
expansion  condensing  engine  or  steam  turbine,  and  for 
direct  pumpage  against  a  head  of  120  lbs.  domestic  and 
160  lbs.  fire  pressure;  also  for  furnishing  and  erecting 
one  vertical  triple  expansion  high  duty  pumping  engine 
of  self-contained  type  ,to  have  a  capacity  of  20,000,000 
U.  S.  gals,  water  in  24  hours.  All  three  proposals 
advertised   in    The   Engineering  Record. 

Ashburn,  Ga. — See  "Power  Plants,  Gas  and  Electricity." 

Harmon,  III. — Benj.  F.  Swab,  Village  Clk.,  writes  that 
bids  will  probably  be  received  in  the  early  spring  for 
the  construction  of  water  works  to  cost  about  $6,000- 

Winnetka,  III. — The  question  of  installing  a  gravity 
filter  system  at  the  water  works  is  reported  under  con- 
sideration. 

Pauls   Valley,   Ind.   Ter. — C,   P.    Bruce,    Mayor,  writes 

that  it  is   proposed  to    construct   water    works  at  a  cost 

of$4o,ooo.       Engineer    not    yet    selected.      L.    T.  Jones, 
a*y  Clk. 

Bellevue,  Ky. — The  City  Council  is  reported  to  have 
passed  a  resolution  looking  to  the  calling  of  an  election 
to  vote    on  isssuing  $57,000   bonds  for   water    works. 

Kenner,  La. — The  Kenner  Ice  &  Cold  Storage  Co.  is 
reported  organized  with  a  capital  of  $25,000  for  the  pur- 
pose of  constructing  water  works  and  establishing  a 
cold  storage   plant. 

Sawk  Rapids,  Minn. — Bonds  to  the  amount  of  $25,000 
are  reported  sold  to  be  used  for  the  construction  of 
water  works.     Engineer,  Oscar  Claussen,  of  St.  Paul. 

Dululh,  Minn. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Brookharen,  Miss. — Water  extension  bonds  to  the 
amount   of    $15,000    were    sold    on   Oct.    15. 

Hildreth,  Neb. — It  is  stated  that  bids  will  be  received 
Nov.  25  for  $10,000  water  works  bonds.  A.  L.  Beck, 
Village  Clk. 

Velva,  N.  D. — It  is  stated  that  bids  will  be  received  un- 
til Nov.  12  by  S.  M.  Jones,  City  Aud.,  for  constructing 
water  works,  including  a  concrete  reservoir,  gravity  pipe 
line,  and   gasoline  engine  power. 

Ellendale,  N.  D. — Bids  are  wanted  until  Nov.  4  for 
sinking  an  artesian  well.      Edw.    N.   Leiby,   Mayor. 

Hobart.  Okla. — Bids  will  be  received  until  Nov.  9  by 
A.  W.  Kerr,  City  Clk.,  for  furnishing  material  and  con- 
structing an  extension  to  the  water  mains  consisting  of 
approximately  18,000  ft.  4-in.,  and  5,500  ft.  6-in.  c.  1. 
pipe,  38  fire  hydrants,  four  6-in.  valves  and  11  4-in. 
valves,  as  advertised  in  The  Engineering  Record.  O.  E. 
Noble,  City  Engr. 

Guthrie,  Okla.—W.  W.  Miller,  City  Engr.,  writes  that 
this  city  proposes  installing  a  filter  plant  to  cost  about 
$20,000. 

Alva,  Okla. — The  Mayor  writes  that  the  citizens  on  Oct. 
17  voted  to  issue  $40,000  bonds  for  constructing  water 
works  and  sewers.     Engineer,  Wm.  Haviland,  of  Alva. 

Aylmer,  Ont. — Bids  will  be  received  until  Oct.  29  by 
Junius  Bradley.  Town  Clk.,  for  furnishing  and  com- 
pleting a  conduit  line,  20,400  ft.  long.  Bids  will  also 
be  received  for  sectional  part  of  .5,100  ft.  A  separate 
bid  will  also  be  received  on  labor  only. 

Philadelphia.  Pa. — Bids  will  be  received  until  Nov.  4 
by  Geo.  R.  Stearns,  Dir.  Dept.  Pub.  Wks.,  Bureau  of 
Water,  for  the  following  as  advertised  in  The  Engineer- 
ing Record:  Specification  89:  Corrugated  iron  roof  cov- 
ering for  ventilators  of  boiler  house.  Spring  Garden 
Pumping  Station  Specification  90,  a  6,000, ooo-gal.  pump- 
ing engine  for  Belmont  High  Service  Pumping  Station; 
Specifi'cation  93,  furnishing  pipe  fittings  and  materials  for 
high  pressure  fire  mains  system;  Specification  94,  exca- 
vating water  pipe  trenches  for  high  pressure  fire  main 
system;  SpecificSTion  95,  excavating  water  pipe  trenches 
and  laying  c.  i.  water  pipe  and  all  appurtenances  for 
high  pressure  fire  main  system. 

The  following  are  reported  to  be  the  bids  opened  on 
Oct.   22    by   the   Dept.    of   Pub.    Wks..   Bureau  of   Filtra- 
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Two  pumping  engines  for  I^rdner's  Point  pumping 
station:  Bethlehem  Steel  Co..  $244,800;  Holly  Mfg.  Co., 
$268,769;  Southwark  Co.,  $272,900;  Allis-Chalmers  Co., 
Milwaukee,  $284,000,  and  R.   L).  Woods  Co.,   $294,000. 

Centrifugal  pump  of  40,000,000  gal.  capacity  at  Tor- 
resdale  pumping  station:  R.  I>.  Wood  &  Co.,  $24,500; 
AUis-Chalmers  Co.,  $18,7000.  Pump  driven  by  a  hori- 
zontal steam  turbine,  Dravo,  Doyle  &  Co.,  Pittsburg, 
$15,476. 

The  lowest  bid  for  3  boilers  at  Torresdale  pumping 
station  is  reported  to  have  been  submitted  by  the  D'Olier 
Co.  at  $32,250. 

Seneca,  S.  C. — We  are  informed  that  the  citizens  have 
voted  to  construct  water  works,  but  matter  is  at  stand- 
stilt  at  present  time.     Dr.  W,  F.  Austin,   Chmn.   Com. 

Dallas,  Tex. — D.  F.  Sullivan,  Water  &  Sewer  Comr., 
writes  tnat  the  city  will  probably  soon  be  in  the  market 
for  one  high  service  pump  of  io,ooo,ooO;gal.  capacity. 
Plans  are  not  yet  ready  for  the  geenral  improvements. 
J.  W.  Bassett.  Ch.    Engr.,   Water  Wks. 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

JVfflcj  Arranged  Alphabetically  by  States. 

*Bisbee,  ^ri>— Chick  8c  White,  of  Berkeley,  Cal.,  are 
reported  to  have  secured  the  contract  for  a  system  of 
sewers   (bids  opened  Oct.  5)   for  $77,722. 

San  Jose,  Cal.— It  is  stated  that  bids  will  be  received 
until  Nov.  4  for' the  construction  of  9,932  ft.  concrete 
sewer,  24x36  in.,  and  average  cut  13I4  ft.  Roy  E.  Walter, 
City  Clk.     Chas.  H.  Pieper,  City  Engr. 

Forsyth,  Ga. — The  citizens  are  reported  to  have  voted 
Oct.   15  to  issue  $13,000  bonds  for  a  sewerage  system. 

Madison,  Ga. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Springfield,  III. — It  is  proposed  to  construct  2,200  lin. 
ft.  of  i8-in.  pipe  sewer  in  Osburn  Ave.  from  Dorian 
Ave.  to  N,    Grand   Ave.;   estimated  cost  $2,928. 

Rockford,  III. — It  is  stated  that  Mark  Tardine,  Pres. 
Bd.  Local  Improv.,  will  receive  bids  until  Oct.  30  for 
constructing  sewers  in  portions  of  several   streets. 

Harvard,  111. — J.  H.  Vichers,  Mayor,  writes  that  W.  S. 
Shields,  of  Chicago,  is  preparing  plans  for  a  sewerage 
system  and  disposal  plant  to  cost  about  $52,000. 

Indianapolis,  Ind. — Asst.  City  Eng.  Chas.  Brown  is 
reported  to  be  preparing  plans  for  a  sewer  in  Fulton 
St.   bt.    Ohio   ana    St.    Clair    Sts..    to   cost   about   $10,000. 

Des  Moines,  la. — Bids  will  be  received  until  Oct. 
29  by  the  Bd.  Pub.  Wks.  (W.  W.  Wise,  Chmn.^  for 
constructing  a  septic  tank  in  the  vicinity  of  Center  Boule. 
and  John  Lynd   Rd. 

Ottumwa,  la. — J.  T.  Brady,  City  Engr.,  writes  that 
bids  for  laying  6,000  lin.  ft.  clay  pipe  sewers  in  sundry 
streets  will  be  received  until  Nov.  4.  The  sizes  are  10 
in,  to  20  in.,  mostly  15,  18  and  20  in.  The  city  has  not 
yet  purchased  pipe.  Bids  will  also  be  received  at  same 
date  for  160  ft.  of  5-ft.  double-ring  brick  sewer. 

New  Orleans.  La. — At  a  recent  meeting  of  the  Sewer- 
age and  Water  Board,  Geo.  G.  Earl,  Supt.,  is  reported 
to  have  suggested  the  construction  of  sewers  by  forces 
now   employed    by   the   Board. 

Boston,  Mass. — Bids  will  be  received  until  Nov.  15  by 
the  Metiopolitan  Water  &  Sewerage  Bd.,  i  Ashburton 
PI.,  Boston  (Wm.  M.  Brown,  Ch.  Engr.)  for  construct- 
ing in  rock  and  earth  trench  and  tunnel  Section  81  and 
parts  of  Section  83  and  85  of  the  extension  of  the  high 
level  sewer  South  Metropolitan  System  in  Brookline 
and  Brighton,  as  advertisea  in  The  Engineering  Record. 

*Salem,  Mass.—\^m.  H.  Rollins^  Clk.  Bd.  of  Sewer 
Comrs.,  writes  that  Thos.  Walsh,  of  Roxbury,  secured 
contracts  for  Sections  i,  2  and  4  of  the  South  Salem 
sewer,  at  $21,318,  $15,232  and  $11,722  respectively,  and 
Falvey  &  Kelley,  of  Cambridge,  Section  3,  at  $16,439 
(bids  opened  Oct.  2).  All  sections  to  be  constructed  of 
concrete. 

*Two  Harbor,  Minn. — Haugsten  &  Johnson,  of  Two 
Harbors,  "  are  reported  to  have  secured  the  contract  for 
constructing  sewers  in  8th  and  loth  Aves.,  for  $4,710. 

*Stillwater^  '  Minn.- — W.  C.  Eraser,  of  Rochester,  _  is 
reported  to  have  secured  the  contract  for  constructing 
a  sewerage  system  for  the  prison  at  Stillwater,  for 
$14,000. 

Hattiesbtirg,  Miss. — J.  H.  Putnam^  City  Engr^  writes 
that  all  bids  opened  on  Oct.  15  at  office  of  City  Clk..  for 
constructing  sanitary  sewers  and  appurtenances,  ;re»- 
quiring  about  2.640  lin.  ft.  15-in-.  6.150  lin.  ft.  lo-in. 
and  6,708  lin.  ft.  8-in.  sewer,  3  manholes  and  7  flush 
tanks,  have  been  rejected  and  new  bids  will  be  received 
on  Nov.  7  for  a  larger  contract.  Two  bids  were  received 
for  this  work  from  C.  M.  Burkhalter,  of  Birmingham, 
Ala.,  fo  about  $29,000,  and  P.  H.  Porter,  Clinton.  Ky., 
$46,000. 

*  Omaha,  Neb. — Jens  Jensen  is  reported  to  have  se- 
cured the  contract  for  constructing  Izard  St.  sewer,  for 
$123,000. 

Trenton.  N.  7. — Bids  will  be  received  by  the  Common 
Council  until  Nov.  5  for  constructing  sewers  in  Liberty 
St.,  Hamilton  and  Fairmount  Aves.  Hary  B.  Salter, 
City  Clk. 

Riverside,  N.  J. — Bids  will  be  received  bp  Irvcn  Kollo, 
Township  Clk.,  until  Nov.  i,  for  the  construction  of  a 
sewerage  system  to  consist  of  aboul  10  miles  of  8  to 
24-in.  pipe  sewers,  pump  house,  engines,  pump,  pump 
well  and  disposal  works,  as  advertised  in  The  Engineer- 
ing Record.  Engineer,  Wm.  H.  Boardman,  426  Walnut 
St..    Philadelphia.   Pa. 

*Englewood,  N.  J. — Chas.  Brockcr,  of  Englewood,^  is 
reported  to  have  secured  the  contract  for  constructing 
about  6,t;90  ft.  12-in.  pipe  sewers,  with  manholes, .  etc., 
for  the   Englewood   Sewerage    Co.    (bids  opened   Oct.    5). 

*Summit,  N.  J. — J.  Edw.  Rowe,  City  Clk.,  writes  that 
bids  were  opened  on  Oct.  15  by  the  Common  Council 
for  constructing  the  Edgewood  sewers,  consisting  of 
about  5,300  ft.  12,  10  and  8  in.  vitr.  pipe,  ana  the 
contract  was  awarded  to  Chas.  Ippolitto.  of  Orange,  for 
about  $15,000. 
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Perth    Amboy,    N.    J. — Forrest    L.    Smith.    City    Engr., 
02   Smith  St..  writes  th        " 
will   cost  about  $48,000. 


102   Smith  St..  writes  that  the  proposed  sewerage  system 
Wm.   ruUerton,  Street  Comr. 


Batavia.  N.  Y.—J.  H.  Wood,  Clk.  Sewer  Comn.. 
writes  that  an  ordinance  is  now  being  prepared  and 
will  be  submitted  to  the  votors,  providing  for  the  issue 
of  $342,000  bonds  for  a  sewerage  system.  Engineer, 
Alex.  Potter,    136   Liberty  St.   New  York   City. 

Chagrin  Falls,  O. — Bids  will  be  received  by  H,  D. 
E'ishop,  Village  Clk.,  until  Nov.  9  (readvertisement)  for 
the  construction  of  a  sewerage  system  and  a  sewage  purifi- 
cation plant,  estimated  cost  $56,000.  Engineers,  the  Wal- 
ter P.  Rice  Eng.  Co.,  629  Soc.  for  Sav.  BIdg.,  Cleveland. 

Columbus,  O. — Bids  will  be  received  until  Oct.  30  by 
the  Bd.  Pub.  Service  (Edwd.  F.  McGutre,  Secy..)  for 
constructing  2  sewers,  one  in  the  alley  west  of  Oakley 
Ave.,  and  the  other  in  the  alley  west  of  Dakota  Ave. 

Kent,  O.. — Plans  for  a  sewerage  system,  a  sewage 
purification  plant  for  Kent,  have  been  submitted  to 
the  State  Bd.  of  Health,  at  Columbus. 

Youngstown,  O. — Bids  will  be  received  until  Nov.  7 
by  the  Bd.  Pub.  Service  (W.  H.  McMillin,  Clk.)  for 
furnishing  material  and  constructing  sewers  in  por- 
tions of  Truesdale,  Perry  and  E.   Federal   Sts. 

Hobart,  Okla.—'Dids  will  be  received  by  A.  W.  Kerr, 
City  Clk.,  until  "Nov.  9,  for  furnishing  material  and 
constructing  a  complete  storm  water  sewer  system,  to 
consist  of  48  to  30-in.  concrete  and  brick  sewers,  2t 
and  1 8-in.  concrete  brick  or  pipe  sewers,  and  15,  12  and 
lo-in.  pipe  sewers,  with  16  manholes  and  34  catch  basins, 
as  advertised  in  The  Engineering  Record.  O.  E.  Noble, 
City  Engr. 

Johnson  City.  Tenn. — Bids  will  be  received  until  Oct. 
31   by  the  Bd.  of  Mayor  and  Aldermen  for  $16,000  sewer 

bonds. 

Seattle,  Wash. — The  only  bid  received  and  opened 
on  Oct.  12  bv  the  Bd.  of  Pub.  Wks.  for 
constructing  trunk  sewer  in  the  Green  Lake  Dis- 
trict, was  submitted  by  the  Jas.  Black  Masonry 
&  Constr.  Co.,  of  Seattle,  as  follows:  Fixed  esti- 
mate, $1 ,500 ;  795  lin.  ft.  36-in.  concrete  sewer,  $6; 
3,721  lin.  ft.  42-in.,  $7.50;  548  lin.  ft.  48-in.,  $12'  5,023 
lin.  ft.  54-in.,  $16;  336  lin.  ft.  72-in.,  $20;  1,104  lin.  ft, 
84-in.,  $33;  2,050  lin.  ft,  90-in.,  $30;  2,132  lin.  ft..  96-in., 
$34;  3.482  lin.  ft.  90-in.  concrete  sewer  with  brick  invert, 
$33;  183  lin-  ft.  126-in.,  $6a,  and  6,948  lin.  ft.  138-in., 
$85;  3.581  lin.  ft.  72-in  bricK  tunnel,  $27;  75  manholes, 
ea.  $100;  400  lin.  ft.  manholes,  extra  depth,  $10;  i  junc- 
tion chamber  No.  i,  $3,500;  i  No.  2,  $8,930;  i  No.  3, 
$8,989 ;  I  stormwater  overflow,  $  1 8,426 ;  1  sand  catcher, 
$8,600;  I  siphon,  $5,835;  500  side  connections,  ca.  so 
cts.;  100  cu.  yds.  concrete  in  tunnel,  $10;  200  cu.  yds. 
extra  concrete,  $14;  10,000  lin.  ft.  sub-drain,  50  cts.; 
20,000  lbs.  extra  steel,   5   cents;   total  bid,  $993,036. 

We  are  informed  that  bids  on  Lake  Union  Dist. 
sewer  will  be  called  for  in  about  2  months,  to  be  fol- 
lowed with  3  other  districts;  estimated  cost  of  entire 
improvement    $3,000,000. 

Bids  will  be  received  by  tlie  Bd.  of  Pub.  Wks.  on 
Nov.  2  for  constructing  sewers  and  water  mains  on 
nth  Ave.,  W.,  and  other  streets,  at  an  estimated  cost  of 
$4,200. 

*Dicken  &  Rightmire,  of  Ballard,  have  secured  the 
contract  for  constructing  sewers  in  Dearborn  St.  and  in 
Hiawatha  PI.  for  $8,512. 

^Spokane,  Wash. — John  Fife  is  reported  to  have  se- 
cured the  contract  for  constructing  a  sewer  in  the 
alley  between  the  Northern  Pacific  and  Second  Ave., 
from  Cedar  to  Wall  Sts.,  for  $8,944. 

Marinette.  Wis. — Bids  will  be  received  until  Nov.  2  by 
the  Bd.  Pub.  Wks.  (Jacob  Wittiz,  Chmn.)  at  the  office  of 
the  C]ity  Clk.,  for  constructing  a  sewer  in  Josephine  St.; 
also  in  the  Alley  between  Sherman  and  Thomas  Sts, 

BRIDGES. 

Notes  Arranged   Alphabetically   hy  States. 

Newark  Ark. — It  is  stated  that  $15,000  has  been  ap- 
propriated for  the  construction  of  a  steel  bridge  over 
the   Salado   Creek. 

^  OroHno,  Idaho. — The  Farmer*s  Bridge  &  Warehouse 
Co.  is  reported  to  have  secured  a  franchise  to  construct 
a  bridge  over  (Clearwater  River  at  Orofino.  Incorpo- 
rators:  W.   A.   Cury,    P.  H.   Blake  and   Jas.  Holt. 

Jasper,  Ind. — It  is  reoorted  that  bids  will  be  received 
until  Nov.  4  by  the  Bd.  Co.  Comrs.  for  constructing  a 
i2o-ft.  steel  bridge,  to  have  i4-ft.  roadway,  acrsos  Pa- 
toka  River,  on  the  Jasner  and  Huntingburg  Rd..  what 
is  now  called  the  Brierfield  Bridge;  also  a  steel  bridge 
on  Ireland  and  Sulphur  Springs  Rd.  M.  A.  Sweenlcy, 
Co  .Aud. 

Richmond,  Ind. — The  Bd.  Co.  Comrs.,  it  is  reported, 
will  receive  bids  until  Nov.  q  for  the'  construction  of  8 
bridges,  2  in  CTenter  Township,  2  in  Wayne  Township 
and    I    each    in    Franklin,   Hanson,   Dalton    and  Jefferson 

Towships. 

Lafayette,  Ind. — It  is  reported  that  bids  will  soon  be 
asked  for  the  construction  of  a  bridge  over  the  Wabash 
River  in  Tippecanoe  County. 

Winnipeg.  Man. — Bids  will  be  received  until  Nov.  x 
by  the  Chairman  Bd.  of  Control,  at  trie  office  of  M. 
Peterson,  Secy.,  Winnipeg,  for  a  second-hand  single- 
track  through  truss  steel  railway  bridge,  155  ft.  to  165 
ft.  single  span,  crossing  Pinawa  Oiannel,  in  connec- 
tion with  Point  de  Bois  hydro-electric  development,  as 
advertised  in  The  Engineering  Record. 

Carman,  Man. — It  is  stated  that  bids  will  be  received 
until  noon,  Nov.  8,  by  the  Bd.  of  Pub.  Wks.  (A.  Malcom- 
son.  Secy.-Treas.)  for  the  construction  of  a  90-ft.  Pratt 
truss  steel  bridge  with  i8-ft  roadway,  concrete  abutments, 
across  Boyne  River,  near  Carman. 

Greenville,  Miss. — It  is  stated  that  bids  will  be  received 
until  Nov.  4  by  T.  H.  Hood,  Clk.  Bd.  of  Superv.,  for 
construction  of  a  Ben  bridge  across  Six  Mile  Eayou,  id 
Washington  County. 

'Vicksburg,  Miss.—W.  T.  Young  Bridge  Co.,  of  Nash- 
ville, Tenn.,  is  reported  to  have  secured  the  contract  for 
constructing  concrete-steel  bridges  on  Cemetery  Road 
and  Cherry  St.  fo  $4,850;  also  for  2  steel  bridges  over 
Staats  Bayou  and  Simrall  Canal,  at  $1,472  each. 


*ltems  marked  tlvus  give  the  names  of  parties  awarded  contracts. 
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N.  /.—Scott  dail^  Ounn.  Street  and  Aller 
that  th*  dMB  at  opcninc  of  bid*  for  coo- 
r  bridae  acroa  Kishwaukee  River  has  been  ex- 
Oct.  as  to  Not.  a. 

T*rml»n^  N.  J. — It  is  suted  that  the  Delaware  ft 
Karitaa  Canal  Co.  contenplates  expendinc  $10,000  for 
the  dCLtion  of  5  bridns  o\-er  the  canal  in  Trenton; 
■owkn  atructurts  at  Labor  St.  and  Greenwood  Ave.  and 
aaad  iron  one  at  Perry  St.  croaainc. 

Brigkttm,  .V.  )'. — The  citiaens  are  reported  to  ha»e 
Med  to  eoostmct  an  orerhcad  bridge  at  Clover  St.,  at 
eoM  of  $10,000. 

'Hamitlcm,    O. — The    County    Comrs.    on    Oct.    8    are 
\  to   have  awarded  the  contract    for  constructing  a 
bridfe    over    Two    Mile    Creek    to    Central    Slate 
Bridie  Co.  of  Illinois,  at  $5,191. 

Wtst    BrtkUhtm.   />a.— Bids    will    be    received    by    the 
Ombts.      of      I^high      and      Northampton      Counties     at 
.  on  Nov.  39,  for  the  construction  of  a  reinforced 
^e    bridge    over    Broad    St.,    West     Bethelhem.     It 


Ave.,  and  for  improvement  of 
of  cement  sidewalks.     Henry 

Jasper,  Ind.—lt  is  reported 
until  Nov.  4  by  the  6a.  Co. 
extension  and  improving  the 
Rd.  No.  1,  Paloka  Township, 

Dmenporl,  la. — Bids  will 
by  the  Bd.  Pub.  WTcs,  until 
eral    streets.     Thos.   Murray, 


Plumb  St  by  construction 
B.  Hulett,  City  Clk. 

that  bids  will  be  received 
Comrs.  for  constructing  an 
Holland  and  Huntingsburg 
in  all  about  4,115  ft. 

be  received,  it  is  reported, 
Nov.  15th,  for  paving  sev- 
City    Engr. 


1  viaduct   approaches;  total   length  of  steel  work, 

St    1.550    ft.;    roadway.    25    ft.;    one    sidewalk.    6    ft., 

a  ele< 


win  be  6a  ft.  wide  with  s  wans,  a  of  75  ft..  1  of  90  ft., 
and    I    of  100  ft      L.   A.  rrancaico,   Co.   Engr.,    Easton. 

'UcKets  Rockj,  Pa. — The  Pittsburg  &  Lake  Erie  R.  R. 
Co.  ia  reported  to  have  awarded  the  contract  for  con- 
aUULiiuc  a  l-track  bridge  over  Chartiers  Creek  at  Mc. 
Kcca  Rocks  to  the  .-Vmerican  Bridge  Co.,  Pittsburg,  at  a 
coat  of  about  $30,000. 

lujiatu.  Pa. — It  is  stated  that  bids  will  be  received  un- 
til Not.  I  by  tne  Co.  Comrs.  at  Indiana,  for  the  con. 
stmction  of  1  steel  highway  bridges,  having  a  dear  span 
of  30  ft,  with  34  ft  between  backwalls. 

lyrbster.  Pa. — Bids  will  be  received  until  Nov.  8  by 
the  Comti.  of  Westmoreland  Co.  and  the  Co.  Comrs. 
of  Washington  Co.,  at  Greensburg,  Westmoreland  Co., 
for  constructing  a  joint  bridge  over  the  Monongahela 
Rirer,  between  Webster,  Westmoreland  Co..  ana  Do- 
norm,  Washington  Co.;  superstructure  to  have  5  truss 
MUM*  1  "  ' 
about    I.'.  ... 

rlectric   car  tracks;   substructure   to    have   1   river 
of    stone,    with    concrete    foundation ;     4    concrete 
14    concrete   pedestals    and    2   concrete    abutments. 
A.  H.  Nelson.   Engr..  Hartje  Bldg.,  Pittsburg. 

fykartmi,  Tn. — Bids  will  be  riceived  until  Nov.  11 
by  C.  S.  Gordon.  Co.  Judge,  Wharton,  for  the  erection 
of  a  steel  highway  briage  over  San  Bernard  River,  315 
ft  wide,  jointly  with  Fort  Ben  County,  as  advertised  in 
The  Engineering  Record.  H.  Pennington,  Rms.  51  and 
53.  Theatre  Bldg.,  Houston,  is  the  engr. 

"Hoitrtoii,  Tex. — Bids  for  constructing  a  wooden  bridge 
with  ateet  awing  over  the  San  Jacinto  River  on  the 
Houston  Crosby  County  Road  are  reported  opened  Oct. 
t6  as  follows:  A.  N.  Fitzgerald  $10,176  (awarded  .con- 
tract); Sotithwestem  Bridge  Co.,  $10,615;  Ottumwa 
Bridge  Co.,  $10,900;  Austin  Bros.,  $11,600,  and  Missouri 
Valley   Bridge    h   Iron    Co.,    $10,684. 

Sundance,  Wyo. — It  is  stated  that  bids  will  be  received 
nntil  Not.  5  by  the  Co.  Comrs.  for  the  construction  of  1 
iteel  bridge*  across  Belle  Fourche  River,  i  at  Hulett  and 
I  at  Moorcroft     L.  Nauch.  Co.  Ok. 

PAVING  AND  ROAD  MAKING. 

Notts  Arranged   Alphabttically    by   States. 

'Gadsden,  Ala. — The  City  Council  is  reported  to  have 
awarded  the  contract  for  10,000  sq.  yds.  of  cement  side- 
walk and  30,000  lin.  ft  combined  curbing  and  gutter- 
iB(  to   Leslie    M.   Lockwood,  of  Bessemer. 

Mega,  Aris. — It  i*  proposed  to  procure  bids  for  con- 
crete curb  and  gutter  to  cost  abottt  $1,000.  O.  A.  Tur- 
ney,  of  Phoenix,  ia  City  Engr. 

'Sacramento,  Cal. — M.  Hughe*  is  stated  to  have  se- 
cured the  contract  for  macadamizing  a  portion  of  35th 
Ave.    for  $3,873. 

WUmungton.  Del. — Bids  for  constructing  a  macadam 
road  about  iM  miles  long,  extending  from  Eden  Park 
to  city  limits  of  New  Castle,  are  reported  as  follows: 
Theo.  Horsch,  $15,500;  T.  W.  Boremann,  of  Lansdowne, 
Fa..  $17,111,  and  B.  F.  Wickeraham,  of  Kennett  Sq., 
Fa.,   $14,968. 

Pentaeola,  Flo. — We  are  informed  that  the  Board  of 
Bond  Traa.  has  postponed  the  receiving  of  bids  for 
Mprnxlniately  170,700  sq.  yds.  of  clay  or  shale  blocks, 
aacet  aaphilt  bitulithic,  wood  block  or  macadam  pave- 
aient,  a^  >  15.950  lin.  ft.  of  concrete  curb,  which  were 
to  have  been  opened  on  Nov.  15  until  a  later  date,  not 
yet  decided  npon.  L.  Hilton  Green,  Chmn.  Bd. ; 
T.   Chalkley  Hatton,  Consulting  Engr.,  Wilmington,    Del. 

Elgin  III. — Plans  are  reported  completed  for  the  pav- 
ing with  brick  3,600  sq.  yds.  on  N.  Liberty  St,  at  a  cost 
of^$6,ooo. 

The  Bd.  of  Local  ImproT.  ha*  decided  to  re*urface 
Knoxrille  Ave.  from  Hamilton  St  to  Illinoi*  Ave.  with 
bride  at  a  coat  of  $11,000. 

Kokotmo,  Ind. — Bida  will  be  received,  it  i*  rej^rted, 
amiy  Not.  6  by  the  Bd.  Co.  Comrs.  for  constructing  12 
Bard  road*  in  this  county,  in  all  about  40  mile*.  Wm. 
u.   Bcaaon,  Co.   And. 

Greenfield,  Ind. — It  is  stated  that  bids  are  being  re. 
cdred  by  O.  O.  Berer,  City  Oerk,  for  paving  S. 
Sta*a  St. 

DamvUe.  Ind. — ^The  Conra.  of  Hendridc*  County  are 
stated  to  Bare  granted  a  petition  for  the  construction  of 
a  grard  road  ia  Franklin  Township. 

CtlmmUmt,  Ind. — ^The  Bd.  Co.  Comrs,  it  is  reported 
win  recciTe  bids  antil  Nov.  4  for  the  construction  of 
4.761  ft  of  grsTcl  road  in  Columbus  Town*bip.  John  M. 
Daris,  Co.  And.  __^_,_ 

Salem,  Ind. — The  Bd.  Co.  Comrs.,  it  i*  reported,  will 
receiTe  bid*  nntil  Not.  4,  for  the  construction  of  the 
foOowinc  carel  road*:  Salem  and  Martinsville  road, 
ie,04<  n.;  Borden  and  Martinabnrg  road,  9,738  ft;  .Mar- 
llmlliiil  and  Greenville  road.  10,363  ft;  Martinsburg 
and  Pabayra  road,  cmmo  ft.;  Old  Grade  road,  i8.6»  ft; 
U*eaia  and  Mt  Pleasant  road.  24.845  ft;  Millsport 
grard  road.  24,210  ft     S.  G.  Ellis,  Co.  Aud. 

Cramfordn-illej  Ind. — It  is  stated  that  bids  will  be  re- 
ceived br  the  City  Council  until  Oct  30  for  grading  and 
paring  alley  east  of  Marshall  St  and  alley  west  of  Grant 
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New  Orleans,  La. — The  Budget  and  Assessment  Com. 
is  reported  to  have  authorized  the  City^  Comptroller  to 
receive  bids  for  paving  with  brick  portions  of  Howard 
and  Lopez   Sts. 

Baltimore,  Md. — Bids  will  be  received  until  Oct.  30  by 
the  Bd.  Awards  (J.  Barry  Mahool,  Pres.)  to  grade,  curb, 
gutter  and  pave  with  vitrified  brick,  bitulitnic,  asphalt 
block  or  sheet  asphalt,  a  portion  of  28th  St 

Denton  Md. — Bids  will  be  received  until  Nov.  11  by 
the  Bd.  Co.  Comrs.  (S.  D.  Lukes,  Clk.)  for  grading  and 
macadamizing  about  1  mile  of  the  Denton  Three  Bridges 
Rd. 

Boston,  Mass. — Bids  will  be  received  until  Oct.  19  by 
Wm.  Jackson.  City  Engr.,  Boston,  for  paving  and  regu- 
lating Sumner  and  Bremen  Sts.,  East  Koston. 

'St.  Paul,  Minn. — Keogh  Bros,  are  stated  to  have 
secured  the  contract  for  grading  in  the  Midway  Dist. 
at   $7,900. 

Brookhaven,  Miss. — Local  press  reports  state  that  bids 
will  be  received  on  Nov.  18  by  the  City  Clerk  for  laying 
about    5    miles   of   concrete    sidewalks. 

'Carterville,  Mo. — H.  E.  Moody,  City  Clk.,  writes 
that  the  contract  for  constructing  30,000  sq  ft.  cement 
sidewalks  (bids  opened  Oct.  17)  has  been  awarded  to 
Gray,  Bauer  &  Co..  Carterville. 

Ventnor  City,  N.  /.—Bids  will  be  received  until  Oct. 
;0  by  the  Common  Council  for  constructing  about  1,500 
t  boardwalks.  E.  D.  Rightmire,  City  Engr.,  Bartlett 
Bldg.,  Atiantic  City. 

Oyster  Bay,  L.  I.,  N.  K.— .According  to  reports  bids 
will  soon  be  received  for  improving  1,750  ft.  of  the 
Central  Park  Road.     Appropriation  available,  $5,500. 

New  York,  N.  Y. — The  City  Comptroller  has  been  au- 
thorized to  issue  $100,000  bonds  for  repairing,  maintain- 
ing and  repaving  streets  in  Etoro.  of  Manhattan. 

'Brooklyn,  N.  Y. — The  following  are  the  bids  opened 
on  Oct.  10  by  J.  W.  Stevenson,  Comr.  of  Bridges,  N.  Y. 
City,  for  the  construction  of  a  bridge  floor  at  the 
Washington  Ave.  Bridge,  in  Brooklyn  Boro, :  Cooper  & 
Evans  Co.,  120  B'way  N.  Y.  City,  $5,222  (awarded  con- 
tract); Wm.  H.  Luth  Co.,  $6,421;  Eagle  Iron  Wks, 
W.754.  and  F.  W.  Carlin  Const.  Co..   $7,480. 

Brooklyn,  N.  Y. — Bids  will  be  received  by  Bird  S. 
Coler.  Boro.  Pres.,  until  Nov.  6,  for  repaving  with  asphalt, 
Brooklyn,  Throop  and  Knickerbocker  Aves.,  Himrod, 
Monitor  and  S.  5th  Sts.,  repaving  with  wood  block,  Kos- 
suth PI.,  Morgan  and  Irving  Aves.,  Skillman  and  Ten 
Eyck  Sts.,  repaving  with  asphalt  block  44th  St;  laying 
sidewalks  on  Hart  and  Starr  Sts.  Engineer's  estimate: 
12,750  sq.  yds.  asphalt  pavt. ;  1,310  sq.  yds.  asphalt 
bik.  pavt;  31,410  sq.  yds.  wood  blk.  pavt;  8,570  cu. 
yds.  concrete;  27,045  lin.  ft.  new  curb.,  to  be  set  in  con- 
crete; 11,365  lin.  ft.  old  curb.,  to  be  reset  in  concrete: 
28,760  sq.  It  cement  sidewalk;  178  noiseless  covers  and 
heads,  complete,   for  sewer  manholes. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Nov.  6 
by  Bird  S.  Coler,  Boro.  Pres.  for  furnishing  material 
and  constructing  sewers  in  49th,  83d,  53d,  Provost  and 
Dean  Sts.  Engineer's  estimate:  2,504  lin.  ft.  12-in.,  175 
lin.  ft  is-in.,  115  lin.  ft  i8-in.  and  260  lin.  ft.  14-10. 
pipe  sewer,  28  manholes,  3.3  M  ft  sheeting  and  bracing 
and  foundation  planking,  etc. ;  also  a  sewer  basin  at  comer 
of  Jewell  St.   and   Meserole  Ave. 

Lakewood,  O.— It  is  stated  that  bids  will  be  received 
until  Nov.  4  by  B.  M.  Cook,  Village  Clk.,  for  paving 
Newman  Ave. 

Monctova,  O. — It  is  stated  that  bids  will  be  received 
until  Nov.  2  by  Don  C.  Whitehead,  Clk.,  Monclova  Town- 
ship, for  draining,  grading  and  macadamizing  half  a  mile 
of  country  road. 

Cincinnati,  O. — Bids  will  be  received  until  Nov.  15  by 
the  Bd.  Co.  Comrs.  (Fred  Dreihs,  Clk.),  for  improving 
Hog  Back  Rd.  (Observatory  Ave.  extension),  Columbia 
Tonwship,  a*  per  specifications.  No.  600. 

Cincinnati,  O. — Bids  will  be  received  until  Oct.  31  by 
the  BTd.  Pub.  Service  (M.  J.  Keefe,  Clk.)  for  furnishing 
material  and  repairing  asphalt  streets,  avenues,  alleys,  etc. 

Youngstown^  O.— Bids  will  be  received  until  Nov.  7 
by  the  Bd.  Pub.  Service  (W.  H.  McMillin,  Clk.,)  for 
furnishing  material   and   paving  Wick  and  Summit   Aves. 

'Sharonsville,  O. — T.  M.  Hasset  is  reported  to  have 
resured  the  contract  for  repairing  Sharonville  Pike  from 
Sharonville  to  Carthage  Road,  a  distance  of  7  miles,  for 
$85,000. 

Akron.  O. — John  Payne,  City  Engr..  is  reported  to 
have  estimated  the  cost  of  paving  1,800  ft.  of  North 
Hill  at   $28,000. 

Richwood,  O.— It  is  stated  that  bid*  vrill  be  opened 
Nov.  o  for  $8,000  bond*  for  improving  Iranklin  Ave." 
R.  L.  Jordan,  Village  Clk. 

Hobart  Otia.— Bids  will  be  received  at  the  office  of 
A.  W.  Kerr,  City  Ok.,  until  Nov.  9  for  41,700  sq.  yds. 
brick,  bitulithic,  or  asphalt,  8,600  lin.  ft.  curb,  and  4,000 
lin.  ft  headers,  a*  advertised  in  The  Engineering  Record. 

'Scranton,  Pa.—M.  O'Herton  is  reported  to  have  se- 
cured the  contract  for  paving  6th  and  Webster  Aves.,  at 
$18,430  and  $17,606,  respectively. 

Pittsburg  Pa.— Tbt  Select  Ouncil  is  sUted  to  have 
^'.9^$."  '"*  ordinance  authorizing  the  widening  of 
Ocil   PI.   to  a  50-ft.    street. 

Johnson  City,  r«nn.— Bids  will  be  received  by  the  Bd. 
of  Mayor  and  Aldermen  until  Oct  31  for  $34,000  street 
improvement  bonds. 

Dallas,  Tex.— It  is  sUted  that  bids  are  being  received 
for  paving   with  bnck  or  block   Main  St. 

Otlawa,  Onl.—Jht  bid  of  the  Iroquois  Iron  Wks,  of 
BuRalo,    N.    y.,    for  the   construction   of   an   asphalt  and 


bituminous    paving    plant    is    reported    recommended    for 
acceptance   at   $15,350. 

Tacoma,  Wash.— Bids  will  probably  be  called  for  in  Nov. 
for  sandstone  paving  L.  I.  Dist,  332,  at  a  cost  of  $65,000, 
and  for  sandstone  and  asphalt  on  L,  I.  Dist.  339,  to  cost 
about  $146,000. 

Ft.  IVright,  iVasb. — Bids  will  be  received  until  Nov.  6 
for  installing  concrete  curbing  for  roads  at  this  post  by 
Lieut.  B.  T.  Scher,  3d  Inf.,  Constr.  Q.  M.,  U.  S.  A. 

'Montesano,  Wash — A.  H.  Moulton  is  reported  to 
have  received  the  contract  for  constructing  the  South 
Side    County    Road,    at    $12,000. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes  Arranged    Alphabetically   by   States. 

Chico,  Cal. — It  is  stated  that  bids  will  be  received  until 
Nov.  11  by  L.  D.  McMacy,  of  Chico,  for  constructing  an 
electric  light  and  heating  plant 

Needles,  Cal. — Carl  F.  Schrader  is  reported  to  have 
petitioned  the  Bd.  of  Superv.  at  San  Bernardino  for 
a  franchise  for  a  gas  and  electric  light  system  at 
Needles.  He  will  procure  electrcity  from  the  Victor  & 
Virgin  mining  Co.  and  will  install  a  gas  plant. 

PlacenHlle,  Cal.— The  City  Clerk  writes  that  the  city 
IS  seeking  information  with  regard  to  the  construction 
of  an  electric  light  plant  The  question  must  ftrst  be 
submitted  to  a  vote   of  the  people. 

Azusa,  Cal. — A.  Ganslein,  representing  the  Interstate 
Gas  Co.  of  Los  Angeles,  is  reported  to  be  circulating  a 
petition  for  the  location  of  a  gas  plant  between  Azusa 
and   Glendora,  to  light  both  places. 

Glendale,  Cal. — The  Southern  California  Gas  Circuit 
Co.,  501  Chamber  of  Commerce  Bldg^  Los  Angeles,  is 
reported  to  have  purhcased  a  site  at  Glendale  for  a  ga» 
plant. 

'Los  Angeles,  Cal. — The  City  Council  is  reported  to 
have  awarded  contract  for  electric  generator  and  trans- 
formers for  Cottonwood  Creek  Hydro  Electric  plant  to 
Westinghouse  Electric  &  Mfg.  Co.  for  $18,039. 

Key  West  Barracks,  Fla. — Bids  will  be  received  until 
Nov.  9  bv  the  quartermaster  at  this  post  for  furnishing 
a  steam  boiler,  125  h.-p.,  with  all  accessories  complete. 
Bids  will  state  price  f.  o.  b.,  both  Key  West,  Fla.,  and 
Mallory  Steamship  Line,    New   York   City. 

Madison,  Ga. — Moses  Cohen,  City  Clk.,  writes  with 
regard  to  the  construction  of  water  works,  sewerage 
system  and  electric  light  plant  for  which  the  citizens 
were  recently  reported  to  have  voted  to  issue  $85,000 
bonds,  that  contracts  have  been  awarded,  and  the  work 
has    been    under   way   for   about    3    months. 

Macon,  Ga. — The  State  R.  R.  Comn.  is  reported  to 
have,  on  Oct.  17,  approved  the  proposed  issue  of 
$100,000  common  and  $50,000  preferred  stock  which 
the  Bibb  Power  Co.,  of  Macon,  proposes  to  issue.  This 
company  has  just  been  organized,  and  proposes  to  de. 
velop  certain  water  powers  in  Bibb  County  and  to 
supply  light  and  power  to  the  citizens  of  Macon.  It  is 
also  expected  that  the  company  will  supply  power  to  the 
new   interurban   electric  railways    soon   to   be   built. 

Albany,  Ga. — It  is  reported  that  the  Albany  Power 
Co.  will  receive  bids  for  the  construction  of  a  dam  to 
develop  power  and  a  power  house  to  be  equipped  with 
electrical  machinery  for  generating  and  transmitting 
electricity  at  Porter  Shoals,  on  Flint  River,  near  Albany. 
Alex.  W.  Smith  and  E.  M.  Y.  Underwood  are  reported 
to  be  among  the  incorporators. 

Ashburn,  Ga. — The  citizens  are  reported  to  have  voted 
to  issue  $45,000  bonds  for  constructing  water  works  and 
an  electric  light  plant 

Chicago,  III. — Local  press  reports  state  that  all  bids 
opened  on  Oct.  15  by  City  Electrician  Carroll  for  aj.iioo 
lamps  and  their  equipment  have  been  rejected  and  new 
bids  will  be  received.  Four  bids  were  received,  all  bid- 
ders submitting  the  same  price,  a  total  of  $84,395. 

Oregon.  III. — Paul  F,  Schuster  is  reported  to  have  re- 
ceived a  franchise  for  a  gas  plant. 

Paducah,  Ky. — See  "Public  Buildings." 

Minneapolis,  Minn.— Bids  will  be  received  at  the  of-' 
fice  of  L.  A.  Lydiard,  City  Clk.,  until  Nov.  8,  for  light- 
ing the  streets  and  avenues  of  this  city  with  gas  and 
with  electricity  for  the  year  1908;  also  supplying  gas 
for  the  street  lamps  of  said  city  for  the  year  1908;  bids 
will  also  be  received  for  furnishing  about  7,000  incan- 
descent gas  street  lamps. 

Columbus.  O. — Bids  will  be  received  until  Oct.  30  by 
the  Bd.  Pub.  Service  (E.  F.  McGuire,  Secv.,)  for 
furnishing  material  and  doing  the  following  work  at  the 
municipal  electric  light  plant,  Dublin  Ave.;  boiler  blow- 
off  tunnel,  foundation  for  additional  boilers,  con- 
tinuation of  ash  pit  tunnel,  retaining  wall  and  drive- 
way. 

Cleveland,  O. — The  Lighting  Com.  of  the  Bd.  of  Pub. 
Service  on  Oct.  16  voted  to  recommend  the  granting  of 
a  franchise  to  the  Cuyahoga  Light  Co.  It  will  furnish 
electric  lighting  in  the  downtown  district 

Cuyahoga  Falls  O. — C.  M.  Walsh,  of  Cuyahoga  Falls, 
has  petitioned  Village  Council  for  a  franchise  to  furnish 
the  village  with  light,  heat  and  power,  and  for  a  lo-year 
privilege  of  using  the  streets  and  alleys  of  the  town 
with  poles  and  wires. 

'Elyria  0.— The  Elyria  Milling  &  Power  Co.  (G.  N. 
Arnold,  Pres., J  is  reported  to  have  secured  the  con- 
tract for  lighting  the  city  for  10  years  at  $64  per  yr, 
for  each  arc  light.  The  new  company  is  to  use  water 
power  in  generating  electricity. 

Panama. — See  "Miscellaneous." 

Providence,  R.  I. — The  Special  Com.  of  City  Hospital 
has  recommended  that  the  Narragansctt  Electric  Lighting 
Co.  be  permitted  to  install  a  system  of  underground 
wires,  conduits  and  appurtenances  on  Eaton  St. 

Union,  S.  C. — -J.  A.  Brown^^  of  Union,  is  reported  to 
have    petitioned    Town    Council    for    a    franchise    for    an 
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*Armour,  S.  D. — The  City  Council  is  reported  to  have 
entered  into  a  contract  with  the  Wagner,  Lake  Shore  & 
Armour  Traction  Co..  which  is  installing  an  electric  light 
plant  and  power  house  in  this  city,  to  insfall  four  1,200- 
c.p.  arc  light  at  $6  per  month. 

McKenzie,  Tenn. — Edw.  Moseley,  Cashier  First  State 
Bank,  is  reported  interested  in  the  construction  of  an 
electric  light   plant    and   and    ice   plant. 

Beaumont,  Tex. — See  "Power  Plants,  Gas  and  Elec- 
tricity.*' 

Waynesboro.  Va.—V^e  are  informed  that  the  electric 
power  plant  here,  recently  damaged  by  fire,  has  been 
sold  to  Gardner  &  Quarly,  of  Kasic  City,*  Va.,  who  are 
arranging  to  put  in  a  new  plant. 

*Green  Bay,  _  Wis. — The  City  Council  on  Oct.  19 
adopted  resolutions  awarding  contract  to  Green  Bay 
Gas  and  Electric  Co.  to  furnish  light  at  $70  per 
lamp  per  year. 

Seattle,  Wash. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Wks.  on  Nov.  2  for  grading,  curbing  and  construct- 
ing concrete  sidewalks  on  9th  Ave.  W.  and  other  streets, 
at  an  estimated  cost  of  $11,700;  on  Lane  St.,  cost  $9,500, 
and  Meridian  Ave.,  $72,000. 

Onalaska,  Wis. — The  La  Crosse  Water  Power  Co., 
of  La  Crosse,  is  reported  to  have  petitioned  for  a  fran- 
chise through    Onalaska, 

Eau  Claire,  Wis. — The  Vice-Pres.  of  the  Northwestern 
Lumber  Co.,  of  Eau  Claire,  writes  that  the  company  has 
no  definite  plans  as  yet  for  building  their  high  dam  on  Eau 
Claire  River.  It  has  been  buying  flowage  rights  and  will 
probably  build  a  dam  within  a  year  or  two. 

*Revelstoke.    B.    C. — The    Canadian  General     Electric 

Co..   of   Montreal,   Que.,    is   reported  to  have    secured  the 

contract  for  constructing  an  addition  to  the  municipal 
electric  Hgnt  plant  for  $25,762. 

Hamilton,  Ont. — According  to  local  press  reports  Chief 
Enginer  Sothman,  of  the  Hydro-Electric  Power  Com., 
on  Oct.  15,  fiubmitted  to  the  Bd.  of  Works  estimates 
and  plans  for  the  installation  of  a  municipal  lighting  plant. 
The  total  capital  cost  of  a  complete  arc  lighting  system 
of  500  magnetite  lamps,  including  underground  system 
of  4-duct  conduit  and  wooden  poles,  in  the  underground 
district,  is  estimated  at  $175,580,  which,  less  $57,148,  es- 
timated as  cost  of  installing  conduit  system,  would  make 
expenditure  for  installing  lighting  system  alone,  $118,- 
.32.  The  underground  system  is  for  King,  York  and 
ames  Sts.,  and  east  of  James  St.  and  west  of  King  St,; 
he  estimates  that  a  2-duct  system  could  be  installed  for 
$165,780,  but  would  not  answer  if  required  for  anything 
but  arc  lighting.  He  estimates  it  would  cost  $49-7o  P^r 
lamp  per  year  under  2-duct  system  and  $51.03  under  4- 
duct  conduit  system. 

Kenora,  Ont. — The  ratepayers  are  reported  to  have 
passed  a  by-law  providing  for  a  bond  issue  of  $75,000 
for   completing   power   development   and  water    works, 

Humbolt,  Sask. — Telfer  Bros.,  of  Humbolt,  are  re- 
^jorted  interested  in  the  construction  of  an  electric  light 
plant. 

Montreal,  Que. — Local  press  reports  state  that  the  Fire 
and  Light  Com.  of  City  Council  will  on  Pec.  i  re- 
ceive bids  for  illuminating  and  heating  gas;  also  sepa- 
rate bids    for  electric  lighting  and   heating, 

ELECTRIC  RAILWAYS. 

Notes  Arranged   Alphabetically   by   States. 

Hollywood,  Cal. — The  Los  Angeles  Pacific  Co.  (C.  H. 
Ellison,  Ch.  Engr.,  Los  Angeles)  is  stated  to  have  made 
application  to  the  City  Trustees  for  a  franchise  commenc- 
ing at  end  of  Franklin  Ave,,  Hollywood,  running  west  on 
Franklin  to  Cahuenga  north  on  Cahuenga  to  Highland 
Aves.  and  city  limts. 

Oakland,  Cal. — A  petition  for  a  franchise  for  an 
electric  railway  from  the  city  limits  to  North  Piedmont 
Heights  is  reported  filed  with  the  Bd,  of  Supervisors  by 
the  Oakland  Traction  Co. 

San  Francisco,  Cal. — The  Bd.  of  Supervisors  is  stated 
to  have  passed  the  franchise  of  the  Parkside  Traction 
Co.  for  the  construction  of  a  railway  on  20th  Avjg. 

Long  Beach,  Cal. — It  is  stated  that  the  Pacific  Electric 
Ry.  Co.  has  asked  the  City  Trustees  for  permission  to 
build  an  electric  railway  on  7th  St,  This  is  a  much 
needed  line  and  will  extend  from  the  foot  of  7th  St.,  in 
the  inner  harbor  section,  to  the  city  limits  on  the  east, 
and  will  probably  follow  the  same  street  in  the  county 
to  California  St.,  with  a  branch  line  to  tap  Signal   Hill. 

Augusta,  Ga. — Bids  are  wanted  until  Nov.  i  for  rails, 
switches,  ties,  trolley  wire  and  poles  for  1,600  ft.  spur 
track.  For  further  information  address  the  Command- 
ing Officer,  Augusta  Arsenal,  Augusta, 

J.  C.  Sheppard,  of  Edgefield,  A.  E.  Padgett  and  Wm. 
P.  Calhoun  are  reported  interested  in  the  construction 
of  an  electric  railway  from  Edgefield  to  Augusta. 

Muskogee,  Ind.  Ter. — The  Falls  Constf.  Co.  is  re- 
ported to  have  filed  articles  of  incorporation  with  a 
capital  of  $2,500,000  for  the  construction  of  an  electric 
railway  to  connect  Muskogee  and  Ft,  Smith,  for  the 
Muskogee  Navigation  Co,  Incorporators:  S.  M.  Ruth- 
erford, E,  A.  Hill,  J.  M.  Brogan  and  Ira  L.  Reeves,  all 
of  Muskogee. 

Waterloo,  /o.— The  Waterloo,  Cedar  Falls  &  North- 
ern Ry.  Co.  (C.  D.  Cass,  Gen.  Mgr,)  is  reported  to  have 
announced  that  about  2  miles  of  track  will  be  laid  in 
Waterloo  during  the  present  year. 

New  Orleans,  La. — Bids  will  be  received  until  Dec. 
II,  by  Chas.  R.  Kennedy,  Compt.,  for  a  39-year  fran- 
chise, beginning  June  30,  1912,  to  construct,  maintain 
and  operate  an  electric  street  railway  through  several 
streets,   including   St.    Bernard  Ave.   and   Broad   St. 

Boston,  Mass. — Bids  will  be  received  until  Oct.  31  by 
the  Boston  Transit  Comn.  (B.  Leighton  Beal,  Secy,), 
IS  Beacon  St.,  for  constructing  open  incline  north  of 
the  Boston  City  Hospital  Relief  Station,  near  Canal 
St.,  for  the  Washington  St.  Tunnel. 

*SpringHeld,  ndass. — The  Selectmen  are  reported  to 
have  granted  the  petition  of .  the  Berkshire  Street  Ry. 
Co.  to  locate  poles  for  the  high-tension  line  on  the  west 
side  of  the  town.  The  contract  for  the  work  has  been 
awarded  to  Fred  T.  Ley  &  Co.,  of  Springfield.  The 
total  cost  is  estimated  at  $65,000. 


Grand  Rapids,  Mich. — The  Grand  Rapids  Electric  Ry. 
Co.  (Geo.  W.  Doane,  Ch.  Engr.,  Gladwin)  is  reported 
to  have  announced  that  contracts  will  be  let  within  the 
next  ^0  days  for  two  electric  railway  lines,  one  from 
Bay  City,  Mich.,  to  Grand  Haven,  and  the  other  from 
Grand  Rapids,  Mich.,  to  Montpelier,  Ohio. 

Crookston,  Minn.- — The  City  Council  is  stated  to  have 
granted  a  street  railway  franchise  to  W.   A.  Marin. 

Tottenville,  S.  I.,  N.  Y. — Maps  and  plans  are  reported 
filed  for  the  construction  of  an  electric  railway  from  Tot- 
tenville and  Richmond,  S.  I.,  which  is  to  be  constructed 
by  the  Tottenville  &  Richmond  Electric  R.  R.  Co.  The 
line  will  be  10  miles  long  with  a  single  track  and  nu- 
merous switches;   estimated  cost,  $400,000. 

Lindenhurst.  L.  L.  N.  K.— The  Town  Board  and  Bd. 
of  Highway  Comrs.  are  stated  to  have  granted  the 
South  Shore  Traction  Co.  a  street  railway  franchise. 

RAILROADS. 

Notes   Arranged   Alphabetically   by   States. 

Denver,  Colo. — H,  A.  Sumner,  of  Denver.  Ch.  Engr. 
Continental  Tunnel  Ry.  Co..  writes  that  the  proposed 
tunnel  through  Tames  Peak  will  be  6.04  miles  in  length, 
with  an  elevation  of  9,190  ft.  east  portal  and  9,10^  ft. 
west  portal  above  sea  level.  A  bond  issue  of  $5,000,000 
has  been  authorized.  Thos.  F.  Walsh,  Pres,  W.  O. 
Temple.  Secy.,  and  D.  C.  Dodge,  Chmn.  Executive  Com., 
all  of  Denver. 

Coffeyville,  Kan. — The  citizens  are  reported  to  have 
voted  Oct.  17  to  issue  $30,000  bonds,  to  aid  the  Coflfeyville 
&  Memphis  R.  R.  Co.  in  the  construction  of  its  line  from 
Coffeyville  southeast  to  Centralia  and  Vinita,  Ind.  Ter. 

Garden  City,  Kan. — The  Kansas  &  Texas  Ry.  Co.  is  re- 
ported formed  to  build  700  miles  of  railroad  south  from 
Garden  City,  Kan,  via  Guymon,  Okla,,  to  Amarillo,  Tex., 
thence  southeast  to  Houston,  Tex.;  estimated  cost  is  $5,-' 
000,000.  John  H.  Barnard,  of  Boston,  Mass.,  is  the  prin- 
cipal incorporator; 

Garden.  Mich. — The  Van's  PTarbor  Lumber  Co.  is  re- 
ported to  have  decided  to  construct  a  railroad  from 
Garden  to  a  connection  with  the  Soo  Line  at  Russell's 
Spur,    a  distance  of  35    miles. 

Bloomfield,  N.  J. — The  Delaware,  Lackawanna  & 
Western  R.  R.  Co.  (L  Bush,  Ch.  Engr.,  Hoboken),  is 
reported  to  be  considering  the  abolition  of  the  crossings 
at  Glenwood  Ave.  and  Washington  St..  and  the  erection 
of  a  new  station,  and  the  opening  of  a  new  street  as 
an  approach   to   the  station. 

Benson  Mines.  N.  7.— The  Little  River  R.  R.  Co,  is 
reported  formed  to  build  and  operate  a  standard  gauge 
steam  road,  8  miles  in  length,  from  Benson  Mines  south 
to  the  settlement  known  as  McConnell,  in  the  town  of 
Fine.     Capital,  $80,000. 

Schenectady,  N.  Y.- — Press  reports  state  that  the  New 
York  Central  &  Hudson  River  R.  R.  Co.  (W.  J.  Wilgus, 
vice-pres.  Construction  Dept.,  New  York  City)  has  asked 
for  bids  for  replacing  the  Delaware  &  Hudson  tracks  at 
Schenectady  in  order  to  obtain  a  better  grade  to  be 
run  under  the  West  Shore  tracks, 

^  Pond  Creek, ^  Okla. — The  St.  Louis,  Bartlesville  &  Pa- 
cific Ry.  Co.  is  reported  to  be  preparing  to  extend  its 
line  from  Pond  Creek  westward  through  Garfield  County 
into  ^  Woods  County  to  connect  with  the  Kansas  City, 
Mexico  &  Orient  Ry.  The  extension  will  be  40  miles 
in  length. 

Beaver,  Okla. — The  Beaver  Valley  &  Northwestern  Ry. 
Co.,  with  a  capital  of  $4,000,000,  is  reported  incor- 
porated, and  with  headquarters  at  Beaver,  The  line 
will  run  from  Oklahoma  City  northwest  through  Okla. 
and  across  Southwest  Kan,  to  La  Junta,  Colo.,  400 
miles.  Incorporators :  T.  H.  Webb,  Ray  Barnes,  A.  F. 
Rock  and  others,  all  of  Beaver. 

Wilkesbarre,  Pa. — We  are  informed  that  plans  for 
the  partial  elevation  of  tracks  have  been  submitted 
by  the  Board  of  Engineers,  but  they  are  not  satisfac- 
torv  with  respect  to  Market  and  Northampton  Sts., 
and  the  board  will  be  asked  to  change  the  plans  in 
respect  to  the  aforesaid  streets.  If  successful,  negotia- 
tions in  respect  to  cost  can  be  carried  on  in  the  near 
future.  The  actual  construction  work  ought  to  begin 
next  spring,  Edwin  B.  Morgan  is  chmn.  of  the  Grade 
Crossing  Com.  of  City  Councils. 

Waskom,  Tex. — Bids  are  wanted  until  Oct.  31  for 
grading  the  first  7  miles  of  the  Shreveport  &  Gulf  R.  R. 
(E.  H.  Ludlow,  Ch.  Engr.,  Waskom.) 

PUBLIC    BUILDINGS. 

Notes  Arranged   Atphabelically   by   States. 

Luvernc,  Ala. — Bids  will  be  received  until  Nov.  6  by 
the  Comrs.  Court,  for  erecting  a  fireproof  iail.  E.  J. 
Ostling,  archt.,  Montgomery.  F,  M.  T.  Tankersley, 
Co.    Judge    Probate. 

San  Francisco.  Cal. — It  is  reported  that  plans  are 
being  prepared  for  the  4-story  reinforced  concrete  hos- 
pital which  is  to  be  erected  here  by  the  Southern  Pa- 
cific R.  R.  (E.  E.  Calvin,  Gen.  Mgr.,  San  Francisco),  at 
a  cost  of  about  $300,000. 

Springfield,  Ga. — The  Grand  Jury  is  reported  to  have 
recommended  the  erection  of  a  new  court  house  at  a 
cost  of  $30,000. 

*Hamilton,  Ga. — The  contract  to  erect  the  court  house 
is  reported  awarded  to  the  Mutual  Constr,  Co.,  of  Louis- 
ville,  Ky.,    at    $34,061. 

^  Cairo,  Ga. — The  Chairman  County  Comrs.  writes  that 
bids  will  be  received  about  Feb.  i  for  the  erection  of  a 
court  house,  to  cost  $40,000  also  for  the  erection  of  a  jail, 
to  cost  $13,000,     Architect,  Alex.  Blair,  of  Macon. 

Nashville,  III. — The  building  of  a  hospital  at  a  cost  ot 
$10,000    is   reported   under  construction. 

*Galena,  III.' — The  Warren  Constr.  Co.,  of  Chicago, 
according  to  reports,  has  secured  the  contract  to  erect 
a  sanitarium  for  the  insane  in  Galena,  estimated  to 
cost    $82,593. 

Chicago,  III. — Bids  will  be  received  until  Nov.  6  by 
Jas.  Knox  Taylor,  Suoerv.  Archt,,  Washington,  D.  C., 
for  nainting  at  the  U.  S.  Post  Office,  Court  House,  etc., 
at   Chicago,    as  advertised   in   The    Engineerine  Record. 

It  is  reported  that  the  Trus  of  the  Univ.  Hospital  are 
planning  the  erection  of  an  addition  estimated  to 
cost   $75,000. 


Peoria.  III. — Bids  will  be  received  until  Oct.  31  at  the 
111.  General  Hospital  for  the  Insane  (Geo.  A.  Zeller, 
Supt.)  for  erecting  2  hospital  buildings.  W.  Carby 
Zimmerman,  Slate  Archt.,  iioi   Steinway  Hall,  Chicago. 

Marion,  Ind. — Bids  will  be  received  until  Nov.  20  by 
Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.,  Wash* 
ington,  D.  C.,  for  the  construction  (including  plumb- 
ing, gas  piping,  heating  apparatus,  electric  conduits  and 
wiringf)  of  the  U.  S.  Post  Office  at  Marion,  as  adver- 
tised in  The   Engineering  Record. 

*Humboldt,  la.— It  is  stated  that  the  contract  to  erect 
the  Carnegie  Library  has  been  awarded  to  Mayer  Bros., 
of  Humboldt,  at  $10,330. 

*Paducah,  Ky.—H.  Smedley.  Co.  Clk.,  writes  that  the 
contract  for  installing  steam  heat  and  electric  light 
system  in  court  house  and  jail  (bids  opened  Oct.  iS) 
has  been  awarded  to  Katteyohn  &  Dolbey,  of  Paducah, 
for  $2,494. 

*Louisville,  Ky. — Geo.  Seadler,  341  W.  Jefferson  St., 
is  reported  to  have  secured  the  contract  to  erect  the 
2-story  building  for  the  police  station  at  i8th  St.  and 
Garland  Ave.,  and  F.  A.  Clegg  &  Co.,  237  3d  St.,  the 
contract  for  heating  and  plumbing  for  said  building. 
The   total    cost    is   to   be  about   $10,415. 

New  Orleans,  La. — Local  press  reports  state  that  bids 
will  be  received  Nov.  11  (readvertisement)  by  the  Finance 
Com.  for  erecting  the  City  Hall  annex. 

'Baltimore.  Md. — ^The  contract  to  erect  a  building  for 
Truck  Company  No.  4,  on  McCulloh  St.,  is  reported 
awarded  to  Jas,  F.  Farley,  at  $24,563. 

*Hibbing,  Minn. — Schirmer  Bros,,  of  Hibbing,  it^  is  re- 
n«orted.  have  secured  the  contract  for  the  plumbing  in 
the    public    library    at    $1,610. 

Minneapolis.  Minn. — The  City  Council,  it  is  reported, 
has  approoriated  $45,000  to  comnlete  the  armory,  and 
it  is  stated  that  the  contract  will  be  let  at  once  oy 
the  Armory  Bd. 

*Fajrmount.  Minn. — Carl  A,  Wilson,  of  Kansas  City, 
Mo.,  is  renorted  to  have  secured  the  contract  to  erect 
a  2-storv  Carnegie  library  of  brick  and  stone  at  Fair- 
Oiount  Ave.  and   i8th  St.,  to  cost  $40,000. 

'Minneapolis.  Minn. — J,  L.  Robinson,  it  is  stated, 
secured  the  general  contract  to  erect  the  superstructure 
for  the  Christian  Memorial  Hospital,  at  2341  6th  St.  S. 
The  foundation  is  completed.  It  will  be  09x111,  2-story, 
of  pressed  brick  and  cut  stone  and  reinforced  concrete 
construction.  E.  H.  Hewitt,  15  N.  4th  St..  archt.  Cost, 
$45,000. 

Hattiesburg.  Miss. — W.  S.  Hull,  of  Jackson,  it  is 
stated,  has  been  engaged  by  the  Bd.  of  Superv.  to 
prepare  plans  for  a  3-story  brick  and  stone  jail,  abso- 
lutely   fireproof,    to    cost    about    $40,000. 

Forest.  Miss. — W,  S.  Hull,  of  Jackson,  is  reported  to 
have  completed  plans  for  a  $40,000  jail. 

Williamsburg.  Miss. — Bonds  to  the  amount  of  $20,000 
are  reported  sold,  to  be  used  for  the  erection  of  a  court- 
house for  Covington  County. 

Jefferson  Barracks.  Mo.- — Bids  will  be  received  bv 
O.  W.  Bell,  Q.  M.  U.  S.  A.,  until  Nov.  19  for  construc- 
tion of  2  barrack  buildings,  including  heating,  plumbing, 
electric  wiring  and  disinfecting  plant  at  this  post. 

St.  Louis,  Mo. — The  lowest  bid  received  Oct.  17  by 
the  Bd.  Pub,  Improv,  for  fireproofing  the  east  wing  of 
the  noor  house  is  renorted  to  have  been  submitted  by 
the   Cooney   Constr.    Co,    at   $24,800. 

Nevada,  Mo. — Bids  will  be  received  until  Dec,  3  by 
Jas,  Knox  Taylor ._  Superv.  Archt..  Washington,  D.  C, 
for  the  construction  (including  ^  plumbing,  gas  pining, 
heating  apparatus,  electric  conduits  and  wiring)  of  the 
U.  S.  Post  Office  at  Nevada. 

Atlantic  City,  N.  J. — The  City  Council  has  authorized 
an  issue^  of  $70,000  bonds  for  the  purpose  of  erecting 
a   municipal   hospital    for  contagious   diseases. 

Bids  will  be  received  by  the  Streets.  Walks  and 
Drives  Com.  of  City  Council  (Wm.  Riddle,  Chmn,,) 
until  Nov.  1 1 ,  for  constructing  a  rest  pavilion  and 
comfort  station  on  the  outside  line  of  the  boardwalk  and 
New  York  Ave.,  to  be  of  reinforced  concrete,  as  adver- 
tised in  The  Engineering  Record.  Architect,  H.  A.  Stout. 
Bartlett   BIdg.,    Atlantic   City. 

*Ilion.  N.  K,— A.  B-  Russell.  Secy.  IHon  Emergency 
Hospital,  writes  that  contracts  for  erectine  hospital  (bids 
opened  Oct.  2)  have  been  awarded  as  follows:  Masonry 
and  carnentrv.  Scott  &  Gleason,  Norwich;  heating,  Thos. 
Breen  Co..  Utica:  plumbing,  Pelton  Bros.,  Herkimer,  N. 
Y.,  and  wiring,  Utica  Electric  Co.,  Utica. 

*Glen  Cove.  L.  I..  N.  Y. — The  contract  to  erect  the 
town  hall  and  courthouse  for  Glen  Cove  is  renorted 
awarded  to  Wm.   E.   Burnett,   of   New   York,   N.    Y.,    at 

$15,808. 

Long  Island  City,  L.  I..  N.  Y. — The  only  bid  re- 
ceived  Oct.  14  by  Jos.  Bermel,  Boro,  Pres..  for  the 
reconstruction  of  the  interior  of  the  burned  Queens 
County  Court  House  is  reported  to  have  been  sub- 
mitted by  C.  B.  Willi  at  $294,000.  The  apnronriatin- 
Ip  $200,000.  and  it  is  stated  that  new  plans  will  have  t.** 
be   prepared. 

New  York.  N.  Y. — According  to  press  reports  all  the 
bids  received  Sept.  26  by  the  Park  Bd.  for  erecting 
a  wing  at  the  Metropolitan  Museum  of  Art  (Addition 
G)    have   been   rejected   as   being  too    high. 

Bids  will  be  received  bv  Francis  J.  Lantry.  Fire  Comr., 
until  Oct.  31,  for  furnishing  materials  required  for  addi- 
tions and  alterations  to  the  steam  heating  plant  at  quar- 
ters of  engine  31,    Boro.  Manhattan. 

Cincinnati,  0. — Harrv  Hake,  Union  Trust  Bldg.,  it 
is  stated,  has  completed  plans  for  the  fire  house  to  be 
erected  at  Clarion  and  Montgomery  Aves..  Evaston.  at 
a  cost  of  $18,000.  It  is  reported  that  bids  will  soon 
be  asked  by  the  Bd.  Pub.  Safety  for  the  contruction  of 
this    building, 

Bainbridge,  0. — It  is  reported  that  the  Council  is  ar- 
ranging to  erect   a   $12,000   town  hall. 


*Ittms  marked  thus  give  the  names  of  parties  awarded  contracts^ 


THE     ENGINEERING    RECORD. 


Vol.  56,  No.  17. 


■eond  eortraet  for  coastracting  I,   S.  Post  Office  com- 
Sm*^    HMuhon.  inclndm«  plumb.ng    g»s   PiS'"*-  he»«; 

5rfl^?S«|NrTT.  Areht.,  TrtM.  Dept-  Wwhington.  D.  C). 
for  sboM  tSMoo- 

ft   5>«rcv.   Or*.— Bid*  will   be  received  by.th*  Co"" 
-       O    M.    U.  S.  A..  »t  Ft.   Stevens,  until  Nov.  .8, 


St 


ferdK  construction,  plumbing.  he»t.n«  »nd  electric  w 
Sc  a>^  fatores  of  one  artUlery  b«rr»A  building  (or  i 
■ea.    at    tki*   post. 

ltielmt»mi  »'«. — Bid*  win  be  received  until  Nov.  4  by 
CMt.  Vm.  U.  Ujtn.  CwBid^.  Ridunond  Howitzers.  P.  O. 
Bai  S4.  tor  fanusbinc  material  and  remodeling  and  build- 
^ffjUSL,  to  the  Howitzers'  Armory  Bldg..  on  N.  7th  St 
C  K.  Howell.  Areht..  Richmond. 

Snmlkny,  Out.— Bids  will  be  received  until  Not  s 
br  Fred  Gdina*.  Seey.  Dept  Pub.  \Vks..  Ottawa,  for 
erecting  an  armory  at  Strathroy. 

BUSINESS    BUILDINGS. 

Saiti  Arrmttd   Alpkabctically    by   Slates. 

CadsJrn,  Ala. — A  company  is  reported  formed,  with 
U  L.  Harzberg,  ptes..  and  O.  R.  Hood,  vice-pre*.,  for  the 
purpoae  of  erectrag  an  opera  boose  in  Gadsden,  to  cost 
•boot  $40,000. 

Mnnria.   Col. — Parkinson   &   Bergstrom,    of    Los   An- 
'  "    are  reported  to  be  preparing  plans  for  a  $300,000 
building. 

Lat  AuteUs,  Cat. — A  permit  is  reported  issued  for  the 
M».<,-w.  Temple,  to  be  erected  at  i.toi  S.  Figueroa  St., 
X  stories  high  and  cost  $107,701.  Hudson  &  Munsell. 
Stimson  Bldg.,  are  the  archts.,  and  F.  O.  Enstrum  Co., 
Byrne  Bldg.,  are  the  contractors. 

Sam  Jot*.  CaJ. — The  directors  of  the  First  National 
Bank,  it  is  reported,  have  directed  plans  to  be  prepared 
for  an  8-«tory  building. 

*Tamtf€,  Flo. — Bonfoey  &  Elliott,  archts.,  Tampa,  write 
that  the  contract  for  erecting  a  building  for  Centre 
Aatariano  Club  (bids  opened  Oct.  15)  has  been  awarded 
to  C  F.   AaUck.   of  Tampa,  for  $49,837. 

C»lminbui.  Ca. — The   State  Mutual  Life  Insurance  Co., 
•C  Book,  it  is  stated,  is  contemplating  the  erection  of  a  7- 
building  in  Columbus. 


Els- 


'Atbouy,  Go. — C.  D.  Smith,  of  Albany,  it  is  reported 
has  secured  the  contract  to  erect  a  3d  story  to  the  brick 
hotel  and  business  building  owned  by   Cruger  &   Pace. 

Alhtnt,  Go. — The  Athens  Hotel  Co.  is  reported  in- 
corporated with  Billups  Phinizy  as  prcs.  and  A.  E.  Grif- 
fith a*  secy  for  the  purpose  of  erecting  a  hotel  at 
Clayton    and    Washington    3ts.,    to    cost    about    $150,000. 

'Alhtns.  Ca. — The  Athens  Hotel  Co.  is  reported  to 
have  awarded  to  Miles  &  Bradt,  of  Atlanta,  the  contract 
for  ercctinc  iti  proposed  fireproof  hotel,  to  cost  about 
$150,000. 

Ckieaeo,  IB. — The  icemhers  of  the  First  Pretby- 
teriaa  Churd  at  Lake  View  (Rev.  Frank  M.  Carson, 
pMtor).  it  is  reported,  are  planning  the  erection  of  a 
pariah  faouae   to  cost  about   $zo.ooo. 

The  Chicago  Assoc  of  Commerce,  it  is  reported,  in- 
tends erecting  a  building  on  Jackson  Boule.,  to  be  known 
as  the  Hall  of  Cotnmerce^  and  to  cost  $500,000.  David 
R.  Forgan  and  Walter  H.  Wilson  are  members  of  the 
BUs.  Com. 

It  is  stated  that  the  Warehousing  Co.  will  erect  a 
brick  and  stone  warehouse  at  391  W.  23d  St,  to  cost 
$50,000. 

Carl  Buhl,  it  is  stated,  intends  erecting  at  State  St 
and  Harmon  PL  an  ii-story  building  costing  about 
$300,000. 

It    is    stated   that    a    s-story   warehouse,    costing   about 

^000.    is   to    be    erected    ^    T.    W.    Allen    fc   Co.,   at 
ria  St   and  Washington  Boule. 

Carmi.  ///.—The  Louisville  &  NashvUle  R.  R.  (W.  H. 
Courtenay,  Ch.  Engr..  Louisville.  Ky.)  is  stated  to  have 
secured  a  site  on  which  it  is  proposed  erecting  a  steel, 
stone  and  cement  depot  at  Carmi. 

La  CraHttlll.—].  C.  Llewellyn,  1518  First  Natl. 
Bank  Bldg.,  Chicago,  is  preparing  plans  for  the  erection 
of  a  bank  and  ofBce  building  f or  the  I.a  Granjj^  Trust  & 
Savings  Bank,  to  cost  about  $50,000,  and  bids  for  the 
construction  will  be   received  about   Nov.    10. 

Peoria.  III.— The  Larkin  Soap  Co.  (W.  E.  Parsons, 
Mgr.,  Peoria)  is  reported  to  be  plannnig  the  erection  of 
an  8.stor7  brick  ana  steel  warehouse,  to  be  erected  as  an 
addition  to  the  present  building  at  Liberty  and  Water 
Sts.  The  cost  of  the  building  complete  will  be  about  $350,- 
oeo. 

Commeil  Bhtft.  /a.— The  Y.  M.  C  A.,  it  is  reported, 
has  secnred  s  site  on  which  it  is  proposed  erecting  a 
fcniMing  estimated  to  cost  $40,000. 

Des  Uoiius,  la. — It  is  reported  that  the  Ragsdale  Co. 
•ill  erect  a  5-story  building. 

SiOMS  City,  la. — Shenkberg  Co.,  wholesale  grocers,  it  is 
reported  intoid  erecting  an  8-story  addition  to  its  build- 
inc. 

Lake  Charles,  La. — I.  C.  Carter  is  statrd  to  have  sub- 
mitted plans  for  a  xstory  brick  Masonic  Temple,  which 
have  been  accepted,  and  it  is  stated  that  the  Bld^.  Com. 
has  been  authorized  to  ask  bids  for  the  construction. 

Ballimore,  Md. — ^The  Westingfaoitsc  Electric  &  Mfg. 
Co.,  according  to  reports,  is  contemplating  the  erection 
of  a  6-Mory  brick  building  in  Baltimore,  to  cost  $40,000. 

Bosltn,  Mass. — The  Christian  Scientists,  it  is  stated, 
are  plznn'mf  the  erection  of  a  publishing  house  near 
the  church  m  Back  Bay  to  cost  about  $200,000.  A.  V. 
Stewart,  of  the  Bd.  of  Trus.,  may  be  able  to  give 
fnrther  information. 


*BaUwiiuvilU,  Mass. — We  are  informed  that  Smith, 
Day  k  Co.  will  rdniild  iu  plant  recently  burned,  3-storT 
boilding,  128x41^  ft,  and  K.  W.  Hamilton,  of  Bald- 
winsvilie,  has  contract  for  mason  work,  and  Jo*.  Gamean 
contract  for  carpenter  work. 

Grand  Rapids,  Mick. — Mose  Salomy,  it  is  stated,  will 
erect  at  S.  Urrision  and  Prescott  Sts.  a  4-story  brick  67X 
l30-ft  building,  to  cost  $]0,ooo. 


•Uankalo.  Minn.— J.  B.  Nelson  &  Co.,  of  Mf"lj="<'.  %\» 
reported,  have  secured  the  contract  to  remodel  the  build- 
ing of  the  National  Citizens'  Bank,  at  S.  Iront  and  Hick- 
ory Sts.,  to  cost  $10,500. 

Minneafolis.  .Wirnt.- It  is  stated  that  a  rescue  home  is 
to  be  erected  by  the  Salvation  Army,  at  a  probable  cost 
of  $35,000. 

'Jackson,  Miss.—y  F.  Barnes  &  Co.,  of  Jackson,  it 
is  reported  have  secured  the  contract  to  erect  the  main 
building  for  the  Old  Ladies   Home,   to  cost  $18,000. 

•Haltitsburg.  Miss.— The  directors  of  the  Komp  Ma- 
chine Wks.,  according  to  reports,  have  awarded  to  1.  r. 
Crymes  the  contract  to  erect  a  building  3  stories,  90x90 
ft,  of  brick  construction,  to  cost  $19,000. 

Jackson,  Miss.—B.  G.  Patton  &  Co.,  of  Memphis, 
Tenn.,  are  reported  to  have  decided  to  erect  a  4-story 
warehouse  in  Jackson. 

'Kansas  City  Mo.— The  Vrban  Constr.  Co..  Broad 
and  College  Sts.,  it  is  stated,  has  the  contract  to  erect 
a  3-slory  oil  house  mill,  cooper  shop,  boiler  house,  etc.. 
for  the  .American  Linseed  Oil  Co.,  at  a  cost  of  $.10,000. 

Lincoln.  .Vci>.— Judge  T.  C.  Munger,  it  is  stated,  will 
erect  a  a-story  brick  fireproof  business  block,  costing 
about  $20,000. 

Oma*o  Neb.— The  National  Printing  Co.,  according  to 
reports,  will  erect  a  s-story  building  at  12th  and  Harney 
Sts. 

Manchester,  N.  H.— The  Manchester  Real  Estate  & 
Improvment  Co.  is  reported  organized  with  a  capital 
of  $250,000  to  construct  a  theatre,  apartment  and  omce 
building  in  Lowell  St  It  will  be  4  stories  high,  100  x  150 
ft  of  reinforced  concrete  with  a  concrete  block  front, 
to  be  absolutely  fireproof.  Dr.  A.  Gall  Straw,  pres.; 
Dr.  Geo.  A.  Campbell,  Treas. 

Atlantic  City,  N.  J.— Sam'l  S.  Phoebus,  it  is  stated, 
has  announced  that  he  intends  erecting  a  hotel  on  the 
ocean  front. 

BloomAcld.    N.    J.— See    "Railroads." 

Clovis  N.  Jtf .— The  Atchison.  Topeka  &  Santa  Fe 
R.  R.  (C.  A.  ...orse,  Ch.  Engr.,  Topeka,  Kan.)  will 
erect  an   amusement  hall   at    Clovis   to  cost   $30,000. 

Schenectady,  iV.  K.— Benj.  Riley,  late  prop,  of  the 
Arrowheead  Hotel  in  Saratoga  Lake,  it  is  stated,  is 
planning  the  erection  of  a  hotel  in  Schenectady  to 
cost   about  $250,000. 

New  York,  N.  K.— Plans  have  been  filed  for  the 
erection  of  the  following  buildings:  14-story  brick  and 
stone    office    and    store    building   at    B'way    and    23d    bt. 

for  H.  C.  &  M.  L.  Eno,  cast  $2,000,000;  Maynicke  & 
Franke,  archts.;  5-story  brick  and  stone  bank  and  office 
building  at  250  sth  Ave.  for  Second  National  Bank; 
cost,    $140,000;    McKim,    Mead   &    White,    archts. 

Long  Island  Citv,  L.  I.,  N.  F.— Mrs.  Russell  Sage, 
it  is  stated,  has  increased  her  gift  from  $50,000  to 
$85,000  for  the  L.  I.  R.  R.  Y.  M.  C.  A.  Bldg.,  and 
it  is  reported  to  be  the  purpose  of  the  -^sso.  to  erect 
an  entirely  new  building  instead  of  remodeling  the  old 
structure. 

Batavia,  N.  K.— The  Bell  Telephone  Co.,  it  is  reported, 
will  erect  a  building  on  Jackson  St,  to  cost  $50,000. 

'Taylornille.  N.  C— John  W.  Campbell  is  reported 
to  have  secured  the  contract  to  erect  the  Taylorsville 
cotton  mills,  boiler  and  engine  house,  at  a  cost  of 
$100,000. 

Rocky  Mount,  N.  C. — Lietner  &  Wilkins,  of  Wilming- 
ton, N.  C,  have  completed  plans  for  a  3-story  brick  hotel, 
to  cost   about  $65,000. 

La  Moure,  N.  D. — Hancock  Bros.,  of  Fargo,  accord- 
ing to  reports,  have  prepared  plans  for  a  z-story  build- 
ing, 50x100  ft.,  to  be  erected  by  A.  B.  Hutchinson,  at 
a   cost   of  $12,000. 

Dayton.  O. — According  to  reporU,  the  Knights  of  Py- 
thias are  considering  the  erection  of  a  lodge  building,  to 
cost  about  $70,000. 

Cincinnati,  O. — Jos.  G.  Steincamp  &  Bro.,  Mercantile 
Library  Bldg.,  are  reported  to  have  prepared  plans  for 
the  store  and  apartment  house  which  is  to  be  erected  for 
F.  &  W.  Sicfke  Co.,  undertakers,  at  8th  and  Linn  Sts.,  at 
a  cost  of  $30,000. 

Edw.  H.  Dornette,  Pickering  Bldg.,  it  is  stated,  has 
been  engaged  to  prepare  plans  for  a  garage  and  stable,  to 
be  erected  at  Howell  and  Clifton  Aves.  by  M.  E.  Brown 
and  others,  at  a  cost  of  $50,000. 

Springfield       O. — The      Detroit,  Toledo      &      Ironton 

R.  R.  Co.    (6eo.   K.    Lowell,  Gen.  Mgr.,   Detroit,   Mich.), 

it    is    reported    intends    erecting  a    new    depot     on     N. 
Limestone    St. 

Columbus.  O. — It  i*  stated  that  bids  will  be  received 
until  Nov.  I  for  a  2-story  reinforced  concrete  stable 
and  garage.  Frank  L.  Packard,  Archt.,  New  Haydn 
Bldg. 

Laa'(o>i,  Okla. — The  directors  of  the  First  Natl.  Bank, 
it  is  reported,  have  decided  to  erect  a  3-«tory  hanking 
office  building  at  3d  St.  and  C  Ave. 

El  Reno,  Okla. — J.  J.  Greer,  of  Kansas  City,  Kan., 
according  to  reports,  will  erect  a  hotel  here  costing 
approximately    $250,000. 

CHURCHES  AND   DWELLINGS. 

Notes  Arranged  Alphabetically  by  States. 

Pine  Bluff  Ark. — J.  D.  Block  is  reported  to  be  hav- 
ing plan*  prepared  by  J  W.  Dutton  for  a  $15,000  resi- 
dence. 

Los  Angeles,  Co/.— Morgan  &  Wells,  232  N.  Main 
St.,  are  reported  to  be  preparing  plans  for  a  $20,000 
residence  for  L.  A.  Thompson. 

San  Diego.  Col. — Wm.  Clayton  is  reported  to  be  hav- 
ing plan*  prepared  for  a  astory  residence,  to  cost  $15,000. 

Los  Angeles.  Cal. — It  is  stated  that  plans  have  been 
prepared  for  a  new  edifice  which  is  to  be  erected  for 
the  members  of  the  German  Evangelical  Trinity  Lutheran 
Church,  at  i8th  and  Cherry  Sts.,  at  a  cost  of  approxi- 
mately $40,000. 


Son  Diego,  Cal. — It  is  st.ited  that  plans  are  about 
completed  for  a  residence  to  be  erected  at  a  cost  of 
$15,000  at  6th  and  Laurel  Sts.    for  Win.   Clayton. 

Chicago,  III. — Ignatz  Schwinon,  it  is  stated,  will  erect 
a  3-story  159x167  apartment  house  of  brick  and  stone  at 
Humboldt,  Boule  and  Shakespeare  Aves..  at  a  cost  of 
$80,000. 

Alexandria.  La. — The  Jewish  citizens,  it  is  reported, 
have  decided  to  erect  a  temple  at  a  cost  of  $30,000. 

IValbrook  P.  O.,  Baltimore,  Md. — B.  W.  &  E. 
Minor,  it  is  stated,  intend  erecting  a  4-stroy  apartment 
house  at  Garrison  and  Windsor  Aves.,  Walbrook,  at  a 
cost  of  $40,000. 

Fairhaven,  Mass. — Louis  E.  Destremps,  of  New  Bed- 
ford, is  preparing  plans  for  a  parochial  school  and  cha- 
pel combined  at  Oxford  Village,  Fairhaven,  to  cost  about 
$20,000.      Rev.    M.    Bernard,    Faster,    Fairhaven. 

Duluth,  Minn.— The  Frank  L.  Young  Co.,  Palladio 
Bldg.,  according  to  reports,  has  nrepared  plans  for  an 
edifice  which  the  members  of  the  Endion  Methodist 
Episcopal  Church  contemplate  erecting,  at  a  cost  of  $35,- 
000. 

Omaha,  Neb. — It  is  reported  that  a  $25,000  residence 
is  to  be  erected  at  38th  St.  and  Dewey  Ave  .by  P.  H. 
Updike. 

Falls  City,  Neb. — Bids  will  be  received,  it  is  stated, 
until  Dec.  31  by  the  Committee  of  the  Roman  Catholic 
congregation  for  basement  and  foundation  for  a  new 
edifice.     Rev.   Father  Bex,  Pastor. 

South  Orange,  N.  J. — Robt.  S.  Stephenson  and  Her- 
bert Wheeler,  assoc.  archts..  233  5th  Ave.,  N.  Y.  City, 
N.  Y.,  are  stated  to  have  prepared  plans  for  a  residence 
which  is  to  be  erected  at  Charlton  and  Irvin  Aves.  for 
John  J.  Gould,  at  a  cost  of  $35,000. 

Newark,  N.  J.—C.  W.  Peck,  81  N.  6th  St.,  it  is  re- 
ported, is  preparing  plans  for  a  $20,000  residence,  to  be 
erected  on    Sanford  Ave. 

Defiance,  O. — The  members  of  the  First  Presbyterian 
Church,  it  is  reported,  are  planning  the  erection  of  an 
edifice  costing  about  $25,000. 

East  Cleveland,  O.— Geo.  H.  Steffens,  of  Cleveland,  O., 
it  is  reported,  has  prepared  plans  for  a  $20,000  edifice 
to  be  erected  by  the  members  of  the  Lake  View  Con- 
gregational  Church. 

Philadelphia,  Pa. — Archbishon  Ryan  is  reported  to  have 
purchased  a  site  at  28th  and  Diamond  Sts.,  on  which  it  is 
proposed  erecting  a  church,  rectory,  convent  and  school. 

'Beaver  Falls,  Pa. — L.  C.  Kirker  &  Sons,  4th  Ave.  and 
9th  St.,  it  is  reported,  have  secured  the  contract  to  erect 
an  edifice  for  the  Christian  Church  at  $20,000.  Rev.  John 
Darby,  Pastor. 

'Bala,  Pa. — H.  Elwood  Bradford  is  reported  to  have 
secured  the  contract  to  erect  a  3-story  granite  dwelling 
at  City  and  Bryn  Mawr  Aves.  at  a  cost  of  $15,000. 

Memphis,  Tenn. — The  congregation  of  the  Idlewild 
Presbyterian  Church  is  reported  to  have  accepted  plans 
for  an  edifice  to  cost  $35,000.  Judge  J.  P.  Young,  Chmn. 
Bldg.  Com. 

Seattle.  Wash. — Plans  have  been  filed  by  S.  L.  Dowell 
for  the  construction  of  a  5-story  brick  apartment  house, 
at  3236  and  3238  Eastlake  Ave.,   to  cost  $18,000. 

SCHOOLS. 

Notes  Arranged  Alphabetically  by  States. 

Tuscaloosa,  Ala. — G.  H.  Jones,  Bursar  of  the  Uni- 
versity of  Alabama,  writes  that  Frank  Lockwood.  of 
Montgomery,     is     preparing    plans     fot     an     engineering 

building,  to  cost  $125,000,  and  a  museum  building,  to 
cost  $85,000.  Bids  will  probably  be  called  for  within  a 
month. 

'Montgomery,  Ala. — Contracts  for  work  at  the  Ala- 
bama Girls'  Industrial  School  are  reported  awarded  as 
follows;  Heating,  Barbour  Plumbing  &  Htg.  Co.,  Bir- 
mingham, at  $14,463.  and  electric  wiring,  at  $659; 
plumbing,  Alabama  Supply  Co.,  of  Birmingham,  at 
$4,900. 

Dermolt,  Ark. — Bids  will  be  received  until  Oct.  30  by 
Dr.  E.  E.  Barlow,  Dermott,  for  erecting  a  school.  Bids 
to  be  submitted  separately  on  plumbing,  heating  and  wir- 
ing.    Chas.    L.   Thompson.  Archt.    Little  Rock. 

Phoenir,  Arix. — Bids  will  be  received,  it  is  stated,  by 
C.  W.  Goodman,  Supt.  Indian  School,  until  Oct.  29  for 
6,350  ft.  lumber,  30,000  shingles,  10,000  lath,  33  doors 
and  windows,  50,000  brick,  100  bbls.  of  lime,  3.000  lbs. 
of  iron,  200  posts,  1,500  electric  lamps,  besides  a  large 
quantity  valves,  pipe,  sinks,  lavatories,  closets,  boilers, 
tools  and  equipments. 

New  Britain,  Conn. — At  the  city  meeting  held  Oct.  21 
it  was  voted  to  permit  the  School  Com.  to  erect  an  addi- 
tion to  Monroe  St  School,  at  a  cost  of  about  $15,000. 

Washington,  D.  C. — Bids  will  be  received  until  Nov. 
2  by  the  Coms.  D.  C.  for  constructing  an  addition  to 
the  McKinley  Manual  Training  School  as  advertised 
in    The    Engineering    Record. 

Ashburn.  Ga. — The  citizens  are  reported  to  have  voted 
to  issue  $10,000  bonds  for  erecting  an  addition  to  a 
school. 

Chicago,  III. — Bids  will  be  received  until  Nov.  i  at 
the  office  of  the  Business  Manager,  Bd.  Educ.  Dearborn 
and  Madison  .Sts.,  for  cupola,  brass  furnaces  and  core 
oven  at  the  Lyman  Trumbull  Manual  Training  High 
School. 

De  Kalb,  lll.-T).  E.  Moon,  Secy.  Bd.  Educ,  writes 
that  bids  will  be  received  on  Oct.  28  for  erecting  a 
school  ,to  cost  about  $40,000.  Architect,  J.  C.  Llewellyn, 
194  Dearborn  St.,  Chicago,  A.  W.  Fisk,  Chmn.  Bldg. 
and  Grounds  Com. 

Dixon,  III. — The  high  school  is  reported  destroyed  by 
fire. 

Iowa  City,  la. — It  is  stated  that  bids  will  soon  be 
asked  by  the  Ed.  of  Trus  of  the  State  Univ.  of  Iowa 
for  erecting  a  law  building  at  the  Univ.,  3  story  and 
hast  (nT"t  and  to  be  of  Bedford  stone. 
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*Norway,  Ja. — C.  \V.  Ennis,  of  Toledo,  is  rcTiorted  to 
have  secured  the  contract  to  erect  an  $ii,ood  school. 

Franklin,  La.— It  is  stated  that  bids  will  be  received 
by  Wilson  McKerrall,  Chmn.  Bldg.  Com.,  until  Oct.  29 
for  erecting  a  3-story  brick  school;  also  separate  bids  for 
plumbing,  electric  wiring  and  heating.  C.  H.  Page/ 
Jr.,  &    Bro.,   Archts,   Austin,    Tex. 

Mansfield.  La. — Bids  will  be  received  until  Nov.  9  by 
the  Bldg.  Com.  <A.  F.  Jackson,  Secy.)  for  erecting  a 
high  school. 

.PitfsHeld,  Mass. — Harding  &  Seaver,  7  North  St.,  it  is 
stated,  have  submitted  plans  for  the  school  to  be  erected 
on  Fenn   St. 

Medford,  Mass. — Chas.  B.  Dunham,  6  Beacon  St., 
Boston,  is  preparing  plans  for  a  grammar  school,  R.  B. 
Lawrence,  Chmn.    School  Com. 

Boston,  Mass. — Bids  will  be  received  until  Oct.  31  by 
the  Schoolhouse  Comrs.  (R.  Clipston  Sturgis,  Chmn. ) , 
120  Boylston  St.,  for  building  an  extension  to  Francis 
Parkman  School,  Walk  Hill  St. ;  also  installing  plumb- 
ing system  in  said  extension.  Chas.  B.  Perkins.  Archt., 
15   Ashburton  PI. 

St.  Paul,  Minn. — O.  Savard,  Secy.  Bd.  Educ,  writes 
that  the  Board  is  now  looking  for  a  site  for  the  Central 
High    School. 

Magnolia.  Miss. — School  bonds  amounting  to  $25,000 
are   reported  sold. 

St.  Louis,  Mo. — Bids  will  probably  be  received  at  the 
end  of  October  for  the  erection  of  a  parochial  school  for 
St.  Agatha's  Parish,  to  cost  about  $50,000.  Address  Jos, 
Stander  &  Son,  Archts,  210  Temple  Bldg.,  St.  Louis. 

*Leadwooa,  Mo. — Thos.  R.  Tolleson,  Secy.  Bd.  Educ, 
writes  that  the  contract  for  erecting  a  school  (bids  opened 
Oct.  21)  has  been  awarded  to  McCarthy  Constr.  Co.,  of 
Farmington.  ^^ 

Greenville,  N.  C. — ESds  will  be  received  until  Nov.  4 
by  the  Bd.  Aldermen  for  $75,000  school  improvement 
bonds.    F.  M.  Wooten,  Mayor. 

Fremont.  Neb. — The  Normal  School  is  reported  to  have 
been  destroyed  by  fire  on  Oct.  14. 

*Hooksett,  N.  H. — The  contract  for  building  the 
Academy  for  the  Sisters  of  Mercy  has  been  awarded 
to  the  J.  H.  Mendell  Co.,  of  Manchester,  N.  H..  for 
$145,000.  Contract  for  heating  and  plumbing  not  yet 
let.  T.  Edward  Sheehan,  archt.,  Tremont  Blclg., 
Boston.    Mass. 

*  Newark,  N.  J. — The  Com.  on  Schoolhouses  of  the 
Bd.  of  Educ,  it  is  stated  awarded  contracts  as  follows 
for  erecting  the  new  Lincoln  School  and  for  additions 
to  the  Bergen  St.  School  and  the  Hawthorne  Ave. 
School  (bids  received  Oct.  17) :  Lincoln  School — Mason 
and  carpenter  work,  Walter  Isetts,  16  N.  13th  St.,  $46,- 
465;  iron  work,  Hedden  Iron  Const.  Co.,  22  Clinton  St., 
$2,950;  painting,  Olaf  Scharin.  $945;  roofing,  Essex 
Cornice  and  Skylight  Co.,  $4,142;  plumbing,  5am*l  F. 
Wilson,  474  Clinton  St.,  $3,458;  electrical  work.  The 
Browe  Co.,  16  Clinton  St.,  $1,743;  heating,  Storms  & 
Co..  112  S.  14th  St.,  $8,498;  motor  work.  General  Elec- 
trical   Co.,   $490. 

Bergen  St.  School — Mason  work,  T.  J.  Mackinson  & 
Co..  223  S.  7th  St.,  $43,490:  iron  work,  O.  C.  Lienau 
&  Son,  $11,858;  carpenter,  Geo.  Landgraf  &  Son,  154 
(jhadwick  Ave.,  $17,997=  painting,  Olaf  Scharin,  $1,097: 
roofing.  Baier  &  Conrad.  $2,660;  plumbing,  Jaehnig  & 
Peoples,  221  13th  Ave.,  $4,963;  electrical  work  and  bell 
system,  Beaver  Const.  Co.,  $1,172;  heating.  Storms  & 
Co.,     $8,742;     air    moving    apparatus.     The     Browe    Co., 

Hawthorne  Ave.  School — Mason  work,  Jos.  Oschwald, 
238  Washington  St. ,  $44, 131;  iron  work,  Goeller  Iron 
Wks,  Newark,  $10,790;  carpenter  work.  Geo.  Landgraf 
&  Son.  $i7.03«;;  painting,  Chas.  Stoprcr.  $82";;  roofing, 
Tos.  Bleeker,  $2,140;  plumbing,  Sam'l  F.  Wilson,  474 
Clinton  .St..  $3,627;  electrical  work.  The  Browe  Co., 
$1,883;  heating,  Elias  Berla^  76  Mulberry  St.,  $11,260; 
motor   and  wiring,    Beaver   C^onst.    Co.,   $567. 

Swedesboro.  N.  J. — The  following  are  reported  to  be 
the  bids  recently  received  for  erecting  a  school:  Lynch 
Bros..  Philadelphia.  Pa.,  %z:^'77^^  J-  S.  Rogers,  $33,068; 
Venner  Wood.  $34,905:  J.  Steelman,  $34,944:  John 
Hamlin.  $36,200;  John  B.  Guest,  $36,995.  and  Metzger 
&  Wells,  $38,456. 

Dover.  N.  J. — It  is  stated  that  bids  for  erecting  the 
high  school  recently  received  exceeded  the  appropriation. 
which  is  $35,000,  and  a  special  election  is  to  be  held 
Oct.    20  to  vote  on  an   additional  $30,000  appropriation. 

*Prittceton.  N.  /.—The  Geo.  A.  Fuller  Co.,  of 
New  York,  N.  Y.,  is  stated  to  have  secured  the  contract  to 
erect  the  laboratory  of  phvsics  at  Princeton  Univ.,  which 
is  to  cost  $351,987.  The  structure  is  a  gift  from 
Stephen    S.    Palmer. 

New  York.  N.  Y. — Bids  will  fte  received  by  C.  B.  J. 
Snyder.  Supt.  School  Bldgs.,  until  Nov.  4. for  installing 
ventilating  and  heating  appaartus  of  additions  to  and 
alterations  in  School  29.  Boro.  Manhattan. 

Buffalo.  N.  Y. — Bids  will  be  received  until  Nov.  i 
by  the  Dept.  Pub.  Wks.  (Francis  G.  Ward.  Comr.)  for 
erecting  a  20-room  brick  school  in  Dist.  No.  44.  Broad- 
way and  Krupp  St.  Separate  bids  to  be  submitted  on 
the  following:  Heating,  ventilating,  etc;  plumbing,  gas 
fitting,  etc.:  also,  same  time  and  Mace,  for  erecting  an 
i8-room  brick  school  in  Dist.  No.  58,  Rother  near 
Walden  Avs.  Separate  bids  to  be  submitted  on  the 
following:  Masonry,  cut  stone,  imn  work,  fireproofing. 
carncntry,  electrical  work,  etc.;  roofing,  metal  work,  steel 
ceilings,  etc.;  heating,  ventilating,  etc;  plumbing,  gas 
fitting,  etc. 

Hamilton.  O. — Bids  will  be  received,  it  is  stated,  by 
John  A.  Kelles.  Clk.  Bd.  Educ,  until  Nov.  i  for  $23,- 
000  school  bonds, 

'Memphis,  Tenn.—'X'hc  Secy.  Bd.  of  Edu.  writes  that 
McKnight  &  Barker,  Memphis  Trust  Bldg.,  have  secured 
the  contracts  for  erecting  two  schools,  one  on  Carr 
Ave.,  the  other  on  Mhoon  Ave.  fbids  opened  Oct.  7) 
for  about  $125,000.  Architects,  Alsup  &  Woods,  Ran- 
dolph   Bldg. 

Mnrristown.  Tenn. — Crapsey  &  Lamm,  of  Cincinnati. 
O..  are  reported  to  be  preparing  plans  for  a  T-shaped 
administration  buidling.  which  is  to  be  erected  at  the 
Normal  and  Industrial  College,  of  pressed  brick,  and 
cost  about  $40,000. 
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Dallas.  Tex.—T.  G.  Terry.  Secy.  Bd.  of  Educ,  writes 
that  W.  F.  Nicol  ,N.  Texas  Bldg.,  is  preparing  plans  for 
a  school,  to  cost  about  $30,000. 

Pullman.  Wash.—Tht  State  Bd.  of  Control  at  Olym- 
pia.  it  is  stated,  has  awarded  the  contract  to  erect  a 
library  and  assembly  hall  at  the  State  College,  Pullman, 
as  follows :  General  construction  to  Hastie  &  Dougan, 
of  Seattle,  $117,500,  and  heating  to  G.  H.  Sutherland 
Co.  of  Walla  Walla,  at  $6,000. 

Fairbanks,  Wash.— It  is  reported  that  the  Council  has 
decided  to  erect  a  school  at  a  cost  of  $15,000. 

Superior,  Wis. — Bids  will  be  received  until  Nov.  15  by 
the  Bd.  of  Regents  at  Madison  (Wm.  Kittle,  Secy.)  for 
furnishing  material  and  erecting  the  addition  to  the 
Normal  School  at  Superior,  for  which  there  is  an  appro- 
priation of  $45,000.  Separate  bids  are  to  be  submitted 
for  ventilating  and  steam  heating,  plumbing,  sewerage 
work,  etc. 

'Tomahawk,  W^ij.— Jas.  Kelly,  City  Clk.,  writes  that 
F.  Tomlinson,  of  Ashland,  has  secured  contract  for 
general  construction  of  proposed  school  (bids  opened 
Oct.    18)    for   $42,960. 

Benton,  Wis. — M.  E.  Cottman,  Clk.  School  Bd.,  writes 
that  it  is  proposed  to  erect  a  high  school,  to  cost  about 
$20,000.     Architect,  H.   Kleinhammer,  of  Platteville. 

Milwaukee,  Wis. — Bids  will  be  received  until  Oct.  31 
by  Bd.  School  Directors  (Frank  M.  Harbach,  Secy.),  Mil- 
waukee, for  furnishing  material  and  raising  old  building 
and  erecting  a  new  school  building  on  Forest  Home  and 
nth  Ave.,  in  the  nth  Ward.  Separate  bids  to  be  sub- 
mitted on  general  construction,  plumbing,  sewerage  and 
gas  fitting;  ventilating  and  heating;  heat  regulating  ap- 
paratus; electrical  work. 

Toronto,  Ont. — The  time  for  receiving  bids  for  the 
heating,  plumbing,  ventilation  and  electric  wiring  required 
for  the  new  normal  schools  at  Peterborough,  Stratford, 
Hamilton  and  North  Bay  has  been  extended  from  Oct. 
24  to  Nov.  4.  Address  H.  F.  McNaughten,  Secy.  Pub. 
Wks.,  Toronto.      Probable  cost,  $50,000. 

NEW  INDUSTRIAL  PLANTS. 

See  also   "Business  Buildings." 

Ft.    Morgan,  Ala. — See   "Water." 

San  Francisco^  Cal.—C.  M.  Schwab,  it  is  reported, 
intends  modernizing  the  shipbuilding  and  structural  plant 
of  the   Union  Iron  Works,  at  a  cost  of  about  $1,000,000. 

*San  Bernardino  Cal. — It  is  reported  that  the  con- 
tract for  the  foundations  of  the  new  machine  shops  for 
the  Santa  Fe  R.  R.  has  been  awarded  to  Carl  Leonardt, 
of  Los  Angeles.  They  are  to  be  100  x  500  ft.,  and 
when  completed  including  equipment  will  cost  about 
$250,000.  Carl  Leonardt  is  also  reported  to  have  the 
contract  for  the  erection  of  the  roundhouse  which  is  to 
cost  $150,000. 

Los  Angeles  ,Cal. — F.  W.  Braun,  409  E.  3d  St.,  is  re- 
ported to  be  planning  the  erection  of  a  plant  on  3d  St. 
for  the  manufacture  of  mining  machinery.  It  is  re- 
ported to  be  the  purpose  of  the  company  to  erect  a  4- 
story  and  basement  90x100  ft.  storage  building,  a  3- 
story  warehouse,  150x116  ft.,  and  a  manufacturing 
building  in  the  rear  of  the  warehouse.  An  iron  and 
brass  factory  and  a  sheet  metal  and  wood  working  de- 
partment is  also  to  ^  be  included  in  the  plant.  x  ne 
total  cost  of  the  building,  equipment  and  site,  it  is 
stated,  will  be  about  $1,000,000. 

Washington,  D.  C. — Bids  will  be  received  at  the  Bureau 
of  Yards  and  Docks,  Navy  Deept.  (R.  C.  Hollyday,  Ch.), 
Washington,  D.  C,  until  Nov.  1 6,  as  per  Specification 
No.  1,566,  for  furnishing  and  installing  laundry  equip- 
ment at  the  Naval  Hospital  Medical  School  , Washington, 
to  include  the  following:  Two  all-metal  washers,  inside 
cylinder  32-in.  x  54  in.;  one  26-in.  extractor,  with  at- 
tached countershaft ;  one  i  oo-in.  steam-heated  mangle ; 
one  36-in.  reverse  body  ironer,  electric  heated;  one  20- 
gal.  starch  cooker;  one  3-compartment  cabinet  dry  room, 
4  trucks;  3  7-lb.  electric-heated  irons;  one  6o-gal.  soap 
tank;  one  electric  motor  of  not  less  than  10  h.  p;  also 
all  the  necessary  shafting,  hangers,  pulleys  and  belting 
to  operate  the  same,  and  shafting  and  hangers  to  operate 
two  additional  washers  and  one  additional  extractor  of 
sizes  and  types  called  for  above,  and  the  necessary  pipe, 
valves  and  fittings  and  wiring  that  are  necessary  to  in- 
stall   the   machinery. 

Albany.  Ga. — The  Business  League,  it  is  reported,  has 
announced  that  $175,000  of  the  $250,000  needed  for  the 
erection  of  a  yarn  mill  in  Albany  by  1908  has  been 
secured.  Many  prominent  business  men  of  Albany  are 
interested. 

Chicago.  III. — The  Great  Western  Smelting  &  Refining 
Co.,  according  to  reports,  is  about  to  award  contracts  for 
the  construction  of  a  new  plant  at  Iowa  St.  and  41st  Ave. 
The  plant  will  comprise  a  main  building  130x408  ft., 
foundy  60x60  ft.,  smelter  50x400  ft.,  and  a  refining  plant 
40x360  ft.  H.  W.  Tomlinson,  17  Van  Buren  St.,  is  the 
archt. 

Indianapolis,  Ind. — It  is  renorted  that  plans  have 
been  filed  for  a  3-story  reinforced  concrete  building 
which  is  to  be  erected  for  the  Sanitary  Can  Co.,  at  St. 
East  St.,  at  a  cost  of  about  $40,000. 

Carthage,  Ky. — It  is  stated  that  plans  are  being  pre- 
pared for  an  addition  which  it  is  proposed  erecting  to 
the  plant  of  the  Block-Poliak  Co.,  at  a  cost  of  $500,000. 

Duluth,  Minn. — The  United  States  Steel  Corporation 
is  reported  to  be  considerinj^  plans  for  a  steel  plant 
which  it  is  proposed  erecting   in    Duluth. 

McKensie,  Tenn. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Hubbard  City,  Tex. — Bids  are  wanted,  it  is  stated,  for 
complete  equipment  and  installation  of  25-ton  ice-mak- 
ing and  50-ton  refrigerating  machinery  for  plantg  of 
Union  Central  Light  &  Ice  Co.  Address  J.  P.  Hornaday, 
Financial  Agt.,  27   William  St.,  New  York,  N.  Y. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notts   Arranged    Alphabetically    by    States. 

Waterbury,  _  Conn. — The  Bd.  of  HealtTi  Tias  recom- 
mended the  immediate  construction  of  a  garbage  dis- 
posal plant. 


■n  PT/m  ^«"'^'  Ind.—We  are  informed  that  the  Bd.  of 
Pub.  Wks.  (Patk.  B.  Walsh,  Pres.)  has  decided  to  erect 
a  garbage  crematory  and  is  in  the  market  for  propositiouf 
Irom   builders   of   crematories. 

Baltimoe,  Md. — Local  press  reports  state  that  the  fol- 
A*'"§  ^J^  *^^  ^'*^^  opened  on  Oct.  18  by  the  Bd.  of 
Awards  for  the  disposal  of  city  garbage:  The  American 
Reduction  Co.,  of  Pittsburg,  Pa.^  offered  to  dispose  of  gar- 
bage by  Pittsburg  system  during  next  10  years,  begin- 
ning Jan.  1,  1908 — the  time  when  contract  with  Balti- 
more Sanitary  Co.  expires — for  $49,500  a  year.  For 
reduction  plant  of  Baltimore  Sanitary  Co.,  which  city 
bought  for  $135.703»  it  offers  $io,ooo,  making  net 
cost  for  10  years  $495. 000.  The  Southern  Product 
Co..  of  Baltimore,  bid  to  dispose  of  garbage 
during  year  from  Jan.  i ,  1 908,  to  Jan.  i , 
1909.  for  $57,000  per  year.,  the  price  to  be  increased 
$2,000  yearly  for  9  ensuing  years,  or  a  total  of  $660,000. 
the  company  offered  $100,000  for  reduction  plant,  which 
makes  net  cost  for  10  years  $560,000.  An  additional 
proposal  by  the  same  copmany  is  that  if,  at  the  expiration 
of  10  years,  it  is  again  awarded  contract  it  will  pay 
city  $150,000  for  reduction  plant.  If  contract  is  not  re- 
newed at  that  time,  according  to  additional  proposal, 
the  firm  will  turn  plant  over  to  city  free  of  charge. 
This  company  proposes  using  the  .Arnold-Egerton  system. 
which  is  at  present  used  here.  The  Baltimore  Product 
Co.  ,of  Baltimore,  bid  to  dospose  of  the  garbage  dur- 
ing the  year  from  Jan.  i,  1908,  to  Jan,  i,  1909,  $58,000 
per  yr.,  the  price  to  increase  $2,900  yearly  for  remaining 
9  years,  the  cost  for  the  year  bet.  Jan.  i,  1917,  and  Jan.  i, 
1918.  being  $84,100;  total  nmount  of  this  company's  bid 
for  $710,500,  which,  minus  the  $50,000  it  offers  for  re- 
duction plant,  makes  a  net  cost  of  $660,000  .  The  com- 
pany proposes  to  use  the  Arnold-Egerton  system.  J.  L. 
Wicks,   Comr.  of  Street  Cleaning. 

Montclair,  N.  J. — A  committee  has  been  appointed 
consisting  of  M.  N.  Baker,  of  Montclair;  Dr.  A.  C. 
Benedict,  of  South  Orange;  Dr.  Minor  Maghee,  of  West 
Orange,  and  Dr.  Poor,  of  Orange,  to  consider  plans 
for  the  disposal  of  garbage  of  Montclair,  Orange,  South 
Orange,    Glen    Ridge    and    Bloomfield. 

New  York,  N.  Y. — The  Bd.  of  Aldermen  has  passed 
an  ordinance  providing  for  an  appropriation  of  $222,000 
for  dumping  scows  for  the  Street  Cleaning  Dept. 

Ciftcinnati,  O. — Bids  Will  be  received  until  Oct.  31 
by  the  Bd.  Pub.  Service  (M.  J.  Keefe,  Clk.)  for  the 
equipment  of  a  dumping  statioif  on  2d  near  Vine  St., 
to  consist  of  the  following:  Destruction  furnace  and 
boiler,  heating  system  and  power  piping,  air  lifts,  com- 
pressor and  receiver;  refuse  and  ash  conveyor  and  en- 
gine and   shafting;   hydraulic   elevators.    Sam'l  Hannaford 

6  Sons.   Archts.,  Hulbert  Blk. 

MISCELLANEOUS. 

Notes  Arranged  Alphabetically  by  Stattt. 

Mobile,  Ala. — Bids  will  be  received  until  Nov.  21  by 
Maj.  H.  Jervey,  Corps  Engrs.,  U.  S.  A.,  Mobile,  for 
dredging  at  the  mouth  of  Wolf  and  Jordan  Rivers,  Miss., 
as  advertised  in   The  Engineering   Record. 

Denver,   Co'lo. — See  "Miscellaneous." 

Washington.  D.  C. — Bids  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy  Dept.,  Washington, 
D.  C,  until  Oct.  29  to  furnish  at  the  navy  yards  and 
naval  stations  the  following  supplies:  Brooklyn,  N.  Y.: 
Sch.  413 — 26,840  lbs.  mild  steel  bar;  25,000  lbs.  gal- 
vanized sheet  steel;  brass  and  c.  i.  valves.  Sch.  416— 
Garbage  crematory  complete;  ice-making  plant.  Wash- 
ington, D.  C. :  Sch.  409 — 40,000  asphalt  paving  blocks. 
Sen.  412 — 3,125  lbs.  oil  hardening  steel.  Boston,  Mass.: 
Sch.  410 — 21,000  lbs.  crucible  steel  wire.  Sch.  414 — valve 
reseating  machine.  Norfolk,  Va.:  Sch.  413 — 10  M.  ft.  • 
cherry;  1 5,400  lbs.  brazier  s  copper.  Sch.  414 — Pneu- 
matic drill  and  hammer.  2  valve  reseating  machines. 
Bids  will  also  be  received  until  Nov.  5,  same  time  and 
place,  as  follows ;  League  Island,  Pa. :  Sch.  406 — In- 
stantaneous change  engine  lathes;!  motor  driver,  engine 
lathe;  boring  and  turning  mill;  automatic  screw-cutting 
machine.  Charleston,  S.  C :  Sch.  407 — Automatic 
plug  machine.  Portsmouth,  Va. :  Sch.  408 — Two  high 
speed  engine  lathes.  Mare  Island,  Cal.:  Sch.  388 — 
30  M.  ft.  white  ash,  25  M.  ft.  cedar,  60  M.  ft  sugar  pine, 
about  190  M  ft.  red  wood,  100  tons  pig  lead,  1,800  lbs. 
shet  lead.  Sch.  389 — 150  tons  pig  iron.  Sch.  391  — 
97,500  lbs.  bar  iron,  5.000  lbs.  machinery  steel;  7^.500 
lbs.  galvanized  sheet  steel.  Sch.  395 — 4,000  lbs.  Portland 
cement;  galvanized  iron  or  steel  pipe.  Application  for 
proposals  should  designate  the  schedules  desired  by 
number.      E.   B.   Rogers,  Paymaster  General,  U.  S.   N. 

Ft.  Des  Moines,   la. — Bids  will  be   received  until  Nov. 

7  by  Capt.  John  J.  Boniface,  Constr.  Q.  M.,  U.  S.  A., 
for  constructing  corral  fences  and  erecting  picket  lines 
at  this  post. 

Prophetstoum,  III. — Bids  will  be  received  until  Nov.^  11 
by  the  Comrs.  of  the  Big  Slough  Special  Drainage  Dist., 
counties  of  Henry  and  Whiteside  at  the  office  of  F.  W. 
Sears,  Engr.,  Prophetstown,  for  the  enlargement  of  the 
main  ditch  of  said  drainage  district,  requiring  the  re- 
moval of  about  353.000  cu.  yds.  material. 

IVilmington,  Del. — The  following  are  the  bids  opened 
on  Oct.  21  by  Maj.  C.  A.  F.  Flagler,  Corps.  Engra., 
U.  S.  A.,  for  dredging  entrance  to  Broadkill  River 
(price  given  per  cu.  yd.):  River  &  Harbor  Impro*. 
Co.,  Philadelphia,  Pa.,  io.2- cts. ;  Pennsylvania  Dreaging 
Co.,   Camden,  N.  J.,   23H  cts. 

Sprin^Held,  III. — The  State  ^  Senate  has  passed  a  bill 
which,  if  the  House  concurs  in  same,  will  be  presented 
to  the  voters  of  the  entire  State  of  Illinois  nn  Nov.  i, 
authorizing  the  issue  of  $20,000,000  State  bonds  at  4 
per  cent,  for  the  building  of  a  deep  waterway  from  the 
terminus  of  the  Chicago  drainage  channel  near  Joliet 
to   Utica. 

'East  St.  Louis,  III.- — R.  A.  Brown,  of  Vincennes, 
Ind.,  has  secured  the  contract  for  dredging  about  16 
miles  of  drainage  canal  east  and  south  of  East  St. 
Louis,  in  the  American  Bottoms,  lying  Pet  ween  tTie 
bluffs  on  the  east  and  the  Mississippi  River  on  the 
west,  at  16^  cts.  per  cu.  yd.  The  engineer's  estimate 
calls  for  the  removal  of  about  1,000,000  cu.  yds.  of 
dirt,  about  half  of  which  will  be  used  for  levee  pur- 
poses.    W.  J.   Crocker.  City  Engr. 

Tipton,  Ind. — The  Bd.  Co.  Comrs.,  it  is  reported,  will 
receive  bids  until  November  2  for  the  construction  of 
9,800  ft.  of  tile  ditch  ranging  from  8  to  16  in.  P.  O. 
Duncan,  Co.   Engr. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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*St.  Pmd,  Mmm. — The  following  are  reported  to  be  the 
1  ea  Oct.  lb  by  the  Stale  Dranuge  Board  for 
ckannel    of     Roseau     River    in     Roseau    and 

.janties,     whtch    will    require    the    removal    of 

;  <>(.•>•  ca.  rds.  (price  given  per  cu.  yd) :  Miller 
Dredgl^  Co,  11.46  ct*.;  France  Dredging  &  Coiutr. 
Co..  la^  cts.;  Standard  Drainage  Co.,  lo.s  cts.  Am- 
bcwe  a  W'ahl.  St.  Ooud.  11.9s  cts.:  G.  .\.  UcWilUam, 
Watamt.  IlL,  10.95  cts.:  Phdan  &  Shirley  .Omaha, 
Neb,  11.9  cts.;  R.  A.  Eler,  Marshalltown,  la..  10.85  cts., 
and  Jerry  Sherwood  and  Chas.  SutcliS,  of  Litchfield, 
total  coat,  about  $54,000  (awarded  omract). 

AHtmtic  City.  N.  J. — The  Atlantic  City  Monorail  & 
Aanacncat  0>l.  recently  incorporated  with  a  capital  of 
$150,000,  is  reported  to  have  decided  to  construct  a  new 
ocean  pacr  in  front  of  Hotel  Windsor,  to  cost  about 
$150,000.  Oo.  Cochran,  Prea.;  Robt.  J.  W.  Koons,  Secy., 
both  of  Fluladelphia,  Pa. 

Atbumy,  K.  Y. — We  are  informed  that  no  bids  were 
ieoJ»td  on  Oct.  17  by  F.  C.  Stevens.  Supt.  State  Bd. 
of  Pnb.  Wica.:  for  Contract  No.  zo.  Erie  Canal,  Sect, 
a.  which  calls  for  dredging  a  channel  in  Mohawk  River 
and  performing  work  incidental  thereto  bet.  Rexford 
Flats  and  Cranes  Village.  Length  of  contract,  18.5 
aalea.  Sheets  i  to  41,  inclusive.  New  bids  will  be 
cded  for. 

Brooklyn,  .V.  Y. — Bids  will  be  received  until  Nov.  6 
by  Bird  S.  Coler,  Boro.  Pres.,  for  furnishing  material  and 
dredging  Newtown  Creek  Canal,  at  and  in  the  canal  and 
' — —  included  within  the  boundaries  of  Johnson,  Mon- 
Morgan  and  \'arick  Aves.  and  also  in  the  Stagg  St. 
Engineer's  estimate  of  materials  to  be  dredged  is 
14.500  CO.  yds.,  (COW  meas. 

Ry*.  N.  Y. — Bids  will  be  received,  it  is  stated,  until 
Not.  6  by  Oo.  L.  Henderson,  Village  Clk..  for  con- 
structing a  dock  or  bulkhead  at  Milton,  Rye,  N.  Y. 
Chas.  S.   Towle,  VUlage  Eogr..   5    E.  42d  St.  New  York. 

Syracust,  A'.  Y. — Local  press  reports  state  that  K.  C. 
Stevens,  of  Albany,  Sute  Supt.  of  Pub.  Wks.,  has 
■dnd  the  State  Engineer  to  make  an  examination  and 
deviac  plans  for  the  entire  rebuilding  of  a  portion  of 
the  canal  in  Syracuse.  The  N.  Y.  Central  &  Hudson 
River  R.  R.  Co.  (W.  J.  Wilgus,  Vice-Pres.  Constr. 
Dept.,  N.  Y.  City)  is  reported  to  be  planning  construc- 
tion of  a  steel  aqueduct  at  the  tunnel  east  of  the  city. 

HaOj-Ulr.  Ont. — Bids  will  be  received  until  Nov.  a 
by  Hugh  Martin.  Clk.  Mountain  Township.  Hallville, 
for  $9.38 1  bonds  to  provide  for  the  construction  of  the 
Silver  Creek  and  Colore  River  drainage  work. 

Reaiimt,  Pa. — The  following  are  reported  to  be  totats 
of  bids  opened  on  Oct.  17  by  the  Bd.  of  Pub.  Wks.  for 
constructing  Spring  St.  subway:  Hawman  Bros.,  Read- 
ing, $110,480;  David  Peoples,  Philadelphia.  $110,945; 
Jacob  Mayer,  Reading,  $122,284;  Jos.  P.  O'Reilly,  Read- 
nw,  $iaa,4u;  L.  H.  Focht  &  Son,  Reading.  $122,982; 
A&ens  ft  Co.,  Reading,  $131,174;  Eastburn  &  Chiles, 
Philadelphia.  $142,310,  and  Made  Paving  Co.,  Philadel- 
phia. $178,830. 

National  Solditrs'  Home  Va. — Bids  will  be  received 
by  John  T.  Hume.  Treas.  Southern  Branch,  N.  H.  D.  V. 
S.,  National  Soldiers'  Home,  Va.,  until  Nov,  i  for 
dredging  channel  extension.  Jones'  Creek,  about  4.800 
en.  yds. 


PROPOSALS  OPEN. 

For  Proposals  see  pages  60,  61>     62,63  and  64 

WATER. 

■Ui  SccEaa. 

Class.  Kecord. 

Oct.  a9.     Conduit,   Aylmer,    Ont Oct.  26 

Nov.     4.     Water   wks.,   Tucson,   Aria Sep.  aS 

Adv.  Sep.  aS. 

Nor.    4.     Meters,     Panama Oct.   12 

Nov.    4-     Well,    Ellendale,   N.    D Oct.  26 

Nov.    4.     Engine,  etc.,   Philadelphia,  Pa.    ()ct.  26 

Adv.    Oct.    26. 

Not.    s.     System,    Las    Animas,     O>lo Oct.   12 

Nov.    5.     Boiler,    etc,    Oceanside,    Cal Oct.  19 

Metr.     7.     Improv.  water  system,  Chilocco,  Okla..Oct  19 
Nor.    9.     Water  extension,    Hobart,   Okla.    Oct.  26 

Adv.  Oct.   26. 

Ifor.  II.    Well,  Ft.  Terry.  N.  Y Oct  19 

Nor.  I  a.     Pipe.  Atlanu.  (U.     Adv.  Oct  afi Oct  26 

Nor.  IS.     System,  Velva.   N.   D Oct.  26 

Nor.  14.     Pump   house.    Ft    Morgan,   Ala Oct.  26 

Adv.   Oct.    26. 
Nor.  15.     Pipe.  Winnipeg,  Man.   Adr.  Oct  s  to  19. Oct     s 

Nor.  as.     Pumps  AtlinU,  Cz.     Adv.   Oct.    26 Oct.  26 

Nor.  as.     Pnmpiiw    engine.    Atlanta,    Ga Oct.  26 

Adv.    Oct.     r6. 

Dee.    I.     Water  wks.,  Shelley,  Idaho Sep.  at 

Dec     I.     Pipe,    etc..    Phoenix,    Ariz.    Oct  la 

Adv.  Oct.    5  to  26. 
Dec  17.     Water    supply    improv.,    etc       Camden, 

N.  J.    Adv.  Oct   la,   19 Oct  la 

Attention    to    Contractors,    New    York, 

.V.    Y.    Adv.   Sen.   28   to  Oct.    26 Sep.  28 

Attention    to    Contractors,    etc,    Kome, 

N.   Y.  Adv.   (Jet.  la  to  26 Oct.  12 

.      Reservoir,  etc,  Blackstonc,  Vs Oct  19 

•KWERAOE  AND  SEWAQE   DISPOSAL. 

Oct.  29.     Des    Moines.    la Oct.  26 

Oct  19.    Tccnmseh,  Mich.    Adv.  Oct.  19 Oct  la 

Oct  29.     Troy,     N.     Y Oct  19 

Oct.  30,     Columbus,    O Oct  26 

Oct.  30.     Rockford.    IlL    Oct.  26 

Oct  31.     Riverside,  N.   J... , Oct  la 

Oct  31.     Ardmore,    Pa.     Oct  19 

Adv.  Oct    19. 
iSBtL  ^^.     Katoo.  O.    ......•....•,•.«....•*•.... Ang.    t 

Nor.     I.     Riverside,  N.  J.     Adr.  Oct  s6 Oct  26 

Nor.    a.     Seattle.    Wash Oct.     26 

Nor.    3.     Marinette,    Wis.    Oct.  26 

Nor.  4.    Des    Moines.   la Oct  10 

Nor.     4.    Ottmnwa,    fa ....Oct  3» 

Nor.    4.     San   Jose,   Cal Oct.  26 


Girard,    O Oct.  26 

Trenton.   N.   J Oct.  26 

Brooklyn.   N.   Y Oct  26 

White  Plains.  N.  Y.     Adv.  Oct  19.  26. Oct.  19 

Hattiesburg.     Miss.     Oct.  26 

Youngstown,    O Oct.  30 

Chagrin    Falls,    O Oct  26 

Hobart     Okla.     Adv.   Oct  26 Oct.  26 

Pensacola,     Fla Jict   19 

Boston,  Mass.     Adv.  Oct  26 Oct.  26 

Cadillac    Mich.     Adv.    Oct     19.    »« Oct.  19 

Auburn,   N.  Y.     Adv.  Oct.   19,   26 Oct.  19 

Manila.   P.  I.     Adv.   Oct.  26 Oct  26 

BRIDGES. 

New    York.    N.    Y Oct  19 

WiUiamsport,  Md.    Adv.  Oct  ta,  19 Oct  la 

Winnipeg.    Man.     Adv.   Oct  26 Oct.  26 

Indiana.     Pa Oct.  26 

Belvedere.   N.  J Oct  26 

Ashland,    O Oct  12 

Jasper,     Ind get  26 

Greenville,    Miss Oct  26 

Vincennes,    Ind Oct   19 

Sundance.     Wyo Oct.  26 

Mauch    Chunk,    Pa Oct  19 

Redding.    Cal Oct   19 

Webster.    Pa Oct.   26 

Carman,     Man Oct.  26 

Richmond.    Ind Oct  26 

Wharton.   Tex.     Adv.   Oct  26 Oct  26 

Troy.   O Oct  12 

Glendive,  Mont    Adv.  Sep.  28  to  Oct  12. Sep.  28 

Portland.    Ore •■9^'^  '» 

West    Bethlehem.    Pa Oct.  26 

Canton,   China.     Adv.   Oct  26 Oct  26 

PAVINQ  AND  ROAD  MAKINQ. 

St    Louis,    Mo Oct  19 

New    York.    N.    Y Oct  19 

Boston.    Mass Oct.  26 

Des  Moines.   la Oct.  19 

Brooklyn,    l4.    Y Oct  19 

Baltimore.    Md Oct  26 

Ventnor  City,  N.  J Oct.  26 

Crawfordsville.    Ind.  " Oct.  26 

Ft    Logan   H.    Roots,  Ark Oct  5 

Adv.    Oct.   5  to  26.  „ 

Des   Moines,  la Oct  19 

Cincinnati,    O Oct  26 

Selma.    Ala Sep.     7 

El.     ry..     Calgarry.     Alta Oct  12 

Cincinnati.    0 Oct  19 

Greencastle.    Ind Oct  19 

Ft   Wayne.  Ind Oct.   10 

Seattle.    Wash Oct  26 

Monclova.    O Oct  26 

Peru.    Ind Sep.  aS 

Decatur.     Ind Oct  19 

Logansport,    Ind Oct.  19 

Red    Bank.    N.    J get   19 

Tasper.    Ind Oct.   26 

Salem.    Ind Oct  26 

Columbus.   Ind Oct  26 

Lakewood,    O Oct.  26 

Vincennes.    Ind Oct.  19 

Oeveland,   O Oct  ta 

Brooklyn,   N.   Y Oct  26 

Kokomo.  Ind get.  26 

Ft  Wright.   Wash get  26 

Rockville.    Ind g".  19 

Redding.    Cal Oct  19 

Youngstown.    O Oct.  26 

Hobart.   Okla.     Adv.  Oct    26 get.  26 

Troy.  O Oct.  la 

Denton.  Md Oct  20 

Pensacola.    Fla.      Adv.    Oct.    19.   26 get.   19 

Davenport,    la Oct.  26 

Cincinnati,    O Oct  26 

Brookhaven.    Miss vS^^-     , 

Greenville.  Tenn.     Adv.   Oct.  26 get  26 

Tacoma.    Wash get.  26 

Salt    Lake    City,     Utah Oct   19 

Adv.   Oct.    19.   26. 
Valparaiso,   Ind.    Sep.     7 

York,    Pa.    Sep-     7 

Ithaca,  N.  Y.    Adv.  Oct.  19 Oct.  la 


POWER  PLANTS.  GAS  AND  ELECTRICITY. 


Nov. 

y 

.Nov. 

i. 

Nov. 

Nov. 

7. 

Nov. 

7- 

Nov. 

7.      ■» 

Nov. 

9- 

Nov. 

9. 

Nov. 

11. 

Nov. 

IS- 

Dec. 

2. 

Dec. 

3- 

Jan. 

15. 

Oct 

29- 

Oct. 

.10. 

Nov. 

Nov. 

1. 

Nov. 

2. 

Nov. 

4- 

Nov. 

4- 

Nov. 

4. 

Nov. 

s. 

Nov. 

■>. 

Nov. 

7- 

Nov. 

8. 

Nov. 

8. 

Nov. 

8. 

Nov. 

9. 

Nov. 

11. 

Nov. 

12. 

Nov. 

M. 

Nov. 

15- 

Nov. 

29. 

Dec 

31. 

Oct. 

29. 

Oct 

29- 

Oct 

29. 

Oct. 

.to. 

Oct 

.10. 

Oct. 

30. 

Oct 

10. 

Oct 

30. 

Oct. 

31- 

Oct. 

It- 

Oct. 

31- 

Oct 

Nov. 

I. 

Nov. 

1. 

Nov. 

3. 

Nov. 

2. 

Nov. 

2. 

Nov. 

2. 

Nov. 

4- 

Nov. 

4. 

Nov. 

4. 

Nov. 

4- 

Nov. 

4- 

Nov. 

4- 

Nov. 

4. 

Nov. 

4- 

Nov. 

1: 

Nov. 

Nov. 

6. 

Nov. 

6. 

Nov. 

6. 

Nov. 

7. 

Nov. 

7- 

Nov. 

7- 

Nov. 

9. 

Nov. 

12. 

Nov. 

12. 

Nov. 

IS. 

Nov. 

IS- 

Nov. 

IS. 

Nov. 

18.. 

Nov. 

,  21. 

Nov. 

— . 

Dec. 

6. 

Dec 

•3- 

Oct  31. 


Oct.  28. 
Oct.  28. 
Oct.  30. 
Oct  30. 
Oct.  30. 
Nov.  I. 
Nov.  I. 
Nov.  I. 
Nov.  I. 
I^ov.  4. 
Nov.  4. 
Nov.  4. 
Nov.  8. 
Nov.  8. 
Nov.  0. 
Nov.  9. 
Nov.  12. 
Nov.  12. 
Nov.  14. 
Nov.  IS. 


Oct.  28. 

Oct  28. 
Oct.  29. 
Oct  29- 
Oct.  29. 
Oct  30. 
Oct  30. 
Oct.  30. 
Oct  30. 
Oct  30. 
Oct  31. 

Oct  31. 

Oct  31 
Oct.  31. 
Oct.  31. 


Brooklyn.    N.    Y Oct  19 

Ellis    Lsland.    N.    Y Oct  19 

Bay   City.   Mich.     Adv.  Oct   19,   26 Oct.  19 

Fresno.     Cal Oct  19 

Columbus,  O Oct  26 

Seymour,  Ind.   Sep.  14 

Ft    Des   Moines.    la Oct  19 

Clifton  Forge,  N.  Y Oct  19 

Exeter.    Neb Oct  26 

Panama     Oct.  12 

Pierre.   S.    D Oct  19 

Berrien    Springs.   Mich Oct  19 

Kokomo.    Ind Oct  5 

Minneaiiolis.  Minn Oct.  26 

T.as  Animas.  Colo Sep.  as 

Key  West  Barracks,  Fla Oct.  26 

Panama    Oct.  26 

Chico.    Cal Oct.  26 

ancinnati.     O Oct  19 

(3iarleston,  S.  C    Sep.  14 

BUILDINGS. 

Post    bldgs..    flattsburgh    Barracks,    N. 

Y.     Adv.   Oct.    t,  to  26 Oct  5 

School.   West   New   Brighton,   N.   Y Oct  19 

School,   New  York.  N.  Y Oct  19 

School.    Phtenix,   Ariz Oct.  26 

School,   Franklin,    La Oct.  26 

Jail,    etc,   Terre    Haute,    Ind Sep.  11 

Post  office.  Atlanta,  Ga,    Sep.  a8 

Post    bldgs..    Columbus    Barracks,    O...Oct  5 

Bus.   bidg.,  Batesburg,   S.    C Oct  12 

School.    Demott.   Ark Oct.  26 

Interior     partitions     in     P,     O.     Bldg., 

Qeveland.  O.     Adv.  Oct  5,   i» Oct.  5 

Mechanical   equipment   in    P.    O.    Bldg., 

Cleveland.  O.     Adv.  Oct.  5.   la Oct.  5 

Pub  bldg.,  Kansas  City,   Mo Oct  la 

Pub  bldg.,  New  York.  N.  Y Oct.  19 

Hospital.    Peoria.    Ill Oct.  26 


Oct. 

11. 

Oct 

11- 

Nov. 

1. 

Nov. 

1. 

Nov. 

I. 

Nov. 

1. 

Nov. 

1. 

Nov. 

I. 

Nov. 

1. 

Nov. 

1. 

Nov. 

2. 

Nov. 

2. 

Nov. 

4- 

Nov. 

4- 

Nov. 

4- 

Nov. 

4- 

Nov. 

4- 

Nov. 

4- 

Nov. 

5- 

Nov.     5. 
Nov.     5- 


Nov. 

S- 

Nov. 

s. 

Nov. 

6. 

Nov. 

6. 

Nov. 

7. 

Nov. 

8. 

Nov. 

9- 

Nov. 

10. 

Nov. 

11. 

Nov. 

II. 

Nov. 

11. 

Nov. 

II. 

Nov. 

12. 

Nov. 

12. 

Nov. 

14. 

Nov. 

14. 

Nov. 

IS- 

Nov. 

IS- 

Nov. 

IS- 

Nov. 

10. 

Nov. 

10. 

Nov. 

21. 

Nov. 

21. 

Nov. 

32- 

Nov. 

2S- 

Nov. 

29. 

Nov. 

Nov. 

. 

Dee. 

1. 

Dec. 

11- 

Dec 

Dec. 

^. 

Feb. 

I. 

Feb. 

I. 

Feb. 

. 

Oct.  29. 
Oct.  29. 
Oct.  29. 
Oct.  30. 

Oct.  31- 
Oct  31- 
Oct  31. 
Nov.  I. 
Nov.  I. 
Nov.  I. 
Nov.  1. 
Nov.  2. 
Nov.     4- 

Nov.  4. 
Nov.  4. 
Nov.  4. 
Nov.  4. 
Nov.  5. 
Nov.  6. 
Nov.  6. 
Nov.  7. 
Nov.  7. 
Nov.  8. 
Nov.  9. 
Nov.  II. 

Nov.  II. 
Nov.  14. 

Nov.  15. 
Nov.  15. 
Nov.  15. 

Nov.  16. 

Nov.  18. 

Nov.  18. 

Nov,  20. 

Nov.  20. 

Nov.  20. 

Nov.  20. 

Nov.  21. 

Nov.  21. 
Nov.  21. 
Nov.  22. 

Nov.  25. 

Nov.  25. 

Dec.   II. 
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Alter,  to  htg.   plant  of  pub.  bldg..   New 

York,    N.    y 9'='-  ^* 

School.    Boston.    Mass Oct.  26 

School     Milwaukee.    Wis Oct.  26 

Jail.   Mangum,  Okla Oct  12 

School.  Stamford,  N.  Y Oct  la 

School.  New   Haven.  Conn Oct.  19 

County  Memorial  Bldg.,  Pittsburg,  Pa.  .get  19 

Add  to  jail.  Balsam  Lake.  Wis Oct  19 

School.    Chicigo,    111 g<^'-  ^^ 

Bus.   bldK..   Columbus,    O get  26 

School.   Buffalo.   N.  Y Oct  26 

Pub.    Bldg.,    New   Orleans.    La Oct  19 

School,    Washington.    D.    C Oct  26 

Adv.  Oct.  26. 

Post  bldg..  Ft  Bliss.  Tex Oct  12 

Adv.    Oct.    12    to    26.  ,.  . 

School,    Woodruff,    S.    C Sep.  aS 

School,    Pierre.    S.    D.... get   19 

Pub.  bldg.,   Leesville.  La Oct  10 

Htg.    schools,    Toronto,    Ont Oct  26 

Pub.    bldg.    improv..    Richmond.    Va Oct  25 

Court  house  plans.  Houston.  Tex Aug.  31 

Adv.   Sep.   14  to  Oct.  26. 

Barrack   bldg.,   Portland,    Me Oct     s 

Adv.  Oct  5  to  26. 
Post  Office,  Flint,  Mich Oct.     5 

Adv.    Oct.    5,    12. 

Barracks,    New    Orleans,   La Oct.  la 

Barracks,  etc..   New  Orleans.   La Oct  19 

Jail.  Luverne,  Ala Oct  26 

Painting  pub.   bldg.,    Chicago.   Ill Oct.  26 

Adv.  Oct  26.  .     „  ,  ,. 

Pub.     bldg..     National     Soldiers.     Home, 

Ya Oct.  26 

Barracks.   Ft.    Stevens.   Ore g"^'-  ^5 

School.    Mansfield,    La Oct  26 

Bus.    bldg.,    La   Grange.   III.  .;........  .Oct  26 

Rest  pavilion,  etc.,  Atlantic  City,  N.  J.. Oct  26 
Adv.    Oct.   26  ,      ,.,         ^  . 

Plumbing,  pub.  bldg.,  Pensacola,  Fla... Oct.  19 
School,  Cincinnati,  O.  Adv.   Oct.   ig,  26. get.    19 

Pub.  bldg.,  New  Orleans.  La Oct  26 

School,  Seattle,  Wash get.  12 

Schools.    Pipestone.    Minn get.   19 

School,   Jersey   City.   N.    J .......Oct  19 

New  industrial  plants,  Ft.  Morgan.  Ala. Oct  26 
Adv.  Oct.  26.  „ 

Pub.  bldg.,  Chippewa  Falls,  Wis Oct     5 

Y.  M.  C.   A.    bldg.,  Tampa,   tla Oct  19 

School.    Superior,    Wis get   26 

New  Indus,    plant   Washington.   D.    C.Oet.  26 

Post  bldgs..   Jefferson   Barracks.   Mo Oct.  26 

Bus.    bldg..   Auburn,    N.    Y Oct     5 

Pub.    bldgs.     Greenville,   Tenn Oct  26 

Adv.   Oct.    26.  ,     ,„  ^  ^ 

Post  office.   Portsmouth,  Va Oct  19 

Adv.    Oct.    19,    26. 

Exten.  to  post  office,  Tyler,  Tex Oct  19 

Post   Office.   Marion.  Ind.   Adv.  Oct.  26. get.  26 
University  gymnasium.  Madison,  Wis... Oct.     5 

School.   Allegheny.    Pa Oct  19 

Post  Office,    Nevada,    Mo g<=*-  *5 

Church,    Falls    City.    Neb Oct.  26 

Industrial    olanta.    Ft    William,   Ont... May  11 

School.   Anderson,    Ind Sep.  al 

Plans  for  Capitol.  San  Juan,  P.  R Sep.  a« 

Court    house    and   jail.    Cairo.    Ga.. get.  26 

College,    Agricultural    College.    Mich Oct   19 

Industrial  plant.  Hubbard   City.  Tex... Oct  26 

MISCELLANEOUS. 

Supplies.    Washington.    D.    C g'^'-  " 

Wall,    New    York.    N.    Y Oct.  19 

Supplies.   Washington.  D.    C Oct  26 

Dredging.  Providence.  R.  I Oct.     5 

Adv.    Oct.    5    to    26. 

El.    ry.    wk..    Boston,    Mass. Oct.  26 

R.    R.   wk..   Waskom.   Tex .Oct  26 

Garb.    Disposal,    Cincinnati,    O Oct.  26 

El.  ry.,  Calgary,  Alta .....get  IJ 

Repairs  to  wharf,   Ft.   Schuyler,   N.  Y..Oct  is 
Dredging,   National    Soldiers'  Home.  Va.gct.   26 

El.    ry.   wk.,   Augusta,   Ga Oct.   26 

Ditch,   Tipton,    Ind get   26 

Steel  hull  for  snag  boat,  Louisville,  Ky.Oct.     5 

Adv.    Oct.    5    to    26. 
Punching  machines,   Panama Oct.  13 

Steel  fence.  Ft.   D.  A.   Russell.  Wyo... get.  19 

Ice.   Piers,   La  Prairia,  Que Oct  19 

Wharf,    St.    Simeon,    Que Oct  19 

Supplies.    Washington,    D.    C Oct.     26 

Dock.   Rye,    N.   Y get,  26 

Dredging.  Brooklyn.  N.  Y Oct  26 

Levee  work.  New  Boston,  111 Oct.  19 

Fence,  Ft,  Des  Moines,  la Oct,  26 

Cement,  etc,,    Panama Oct,   19 

Crematory.  Las   Animas.  Colo Sep.  38 

Torpedo  Cases,  Ft.  Totten,  N.  Y Oct.  19 

Adv.   Oct,    19,   26, 

Ditch,    Prophelstown,    HI get,   26 

Monument,    Chalmette.    La Oct.   1 2 

Adv.   Oct.   12  to   26. 

Garb,  disp.,  Altoona,  Pa Oct  12 

Pub.  bldg.,   Chippewa  Falls.  Wis Oct     5 

Dredging.    Philadelphia,     Pa Oct  19 

Adv.  Oct.  19  to  26. 

Levee  work.  Pine   Bluff,  Ark Oct.  19 

rtdv.  Oct.  19,  26. 

Locks   and    dams.    Dallas,    Tex Oct  12 

Adv.  Oct.  12  to  26. 

Hoistint!    engines,    etc..    Portland.    Ore,, Oct,   26 

Adv,  Oct,  26, 

Dredge    and    snag    boat.    New    Orleans, 
La.     Adv,    Sep,    28  to   Oct    19 Sep.  28 

Rock     and     earth     excavation,     Detroit. 

Mich.     Adv.   Oct    12,   19 Oct.   I3 

Breakwaters.    Ludington.    Mich Oct.  26 

Adv,   Oct,    26, 

Dredging,   Muskegon,   Mich Oct  26 

Adv,  Oct,  26. 

Dredging.    Galveston.   Tex Oct  26 

Adv.    Oct.    26. 

Dredging    Mobile.   Ala.     Adv.  Oct  26.. Oct.  26 

Wharf.   Ft    Sumter,    S.   C Oct.   26 

Dredging,    Newport.   R.    I Oct  26 

Adv.    Oct,    26,  ^ 

Locks,   etc.,    Mobile,  Ala Sep.  38 

Adv,    Sep,    28   to    Oct,    26, 

Dredging.  Mattituck,  N.  Y Oct  26 

Adv.   Oct.   26, 

EI.    ry   franchise,    New    Orleans.    La.  .  .  .Oct.   26 
■     Lease  of  limestone  quarries.  Newark.  N. 

J.     Adv.  Oct.  5 Oct     S 
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DIRECTORY     OF     NATIONAL     TECHNICAL 

AND  TRADE  SOCIETIES. 

AuEKiCAN  Society  of  Civil  Engineers.  Secretary, 
Charles  Warren  Hunt,  220  West  57th  St.,  New  York. 
Next  meeting  ISovember  6,  1907.  Paper  on  Water  Puri- 
fication at   St.    Louis,  Mo. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary, Calvin  W.  Rice,  29  West  39th  St.,  New'  York. 
Annual  meeting,  New  York,  Dec.  3-6,  1907.  Next  meet- 
ing November  12,  1907.  Paper  on  Gearless  Traction  Elec- 
tric  Elevators. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph  W.   Pope,   29  West  39th  St.,  New  York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond.  29  West  39th  St.,  New  York. 

(National  Fire  Protection  Association.  Secretary, 
W.    H.    Merrill,   Jr.,    Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,   Washington,    D.    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31     Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary,  W.  M.  Mackay,  1 13  Beekman  St., 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Clement  H.   McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,    Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  831  Ocean  Ave.,  E'rooklyn, 
N.  Y. 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.   H. 

American  Railway  Engineering  and  Maintenance 
of  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,   Charleston,   S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenjon,  29  West  39th 
St.,    New    York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.   O.   Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,   J.   L.    Lyle,   39    Cortlandt   St.,    New    York. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint,   Chattanooga. 

Association  op  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  Land  Title 
Building,    Philadelphia. 

National  Association  of  Cement  Users,  President, 
Richard    L.    Humphrey,    Harrison    Building,    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Columbus,  O 


THE    STURTEVANT    STEAM    TURBINE. 

Several  years  ago  it  became  apparent  to  the  R.  1". 
Sturtevant  Co.  that  the  steam  turbine  woTild  he  par- 
ticularly adapted  to  driving  direct-connected  blowers 
and  small  generators.  The  experimental  work  was  con- 
ducted by  Mr.  William  E.  Snow,  of  the  engineering 
staff,  and  the  turbine,  which  is  a  modification  of  the 
Riedler-Stumpf  type,  is  now  built  under  his  patents. 
The  steam  enters  at  the  sides  of  the  bucket  wheel 
through  nozzles  of  Tobin  bronze  and  acts  upon  buckets 
cut  in  the  wheel.  Similar  buckets  in  the,  steel  stationary 
guide  plates  form  closed  spaces  in  which  the  steam 
reacts,  and  as  the  steam  is  returned  again  and  again 
to  the  moving  buckets,  each  time  at  reduced  velocity, 
more  and  more  of  its  energy  is  absorbed.  After  the 
whirling  motion  has  taken  place  in  four  of  these  sta- 
tionary buckets  the  steam  escapes  from  the  open  ended 
guide   plates    into   the   interior   of   the   turbine   case. 

The  bucket  wheel  or  rotor  is  made  of  a  single  forg- 
ing with  the  buckets  worked  out  of  the  solid  metal  on 
a  special  automatic  bucket-cutting  machine.  This  pro- 
cess is  stated  to  insure  a  wheel  of  great  strength,  and 
as  it  runs  between  the  two  guide  plates  there  is  no 
tendency  to  end  thrust.  A  clearance  of  1/16  in.  all 
round  the  revolving  wheel  greatly  reduces  the  liability 
of  contact  from  lack  of  alignment,  due  to  heating  or 
wear  of  the  bearings.  Should  contact  occur,  however, 
the  makers  believe  It  would  be  much  less  harmful  with 
this  design  than  it  would  he  if  the  wheel  carried  on 
its  periphery  a  large  number  of  inserted  blades.  The 
bucket  wheel  is  also  made  in  another  type;  these  buckets 
are  milled  into  the  edge  of  the  disc  and  the  steam 
acts   tangentially.     Either    side    or   tangential    bucket    may 


be    used    with    either   single    or   multi-stage    type   turbines. 

The  Sturtevant  turbine  is  made  of  the  single-stage 
type  in  capacities  ranging  from  10  to  200  h.-p.,  and 
adjustment  of  the  nozzles  and  buckets  permits  a  wide 
range  of  power  and  speed  for  a  turbine  of  given  out- 
side dimensions.  Sizes  above  200  h.p.  are  usually  made 
from  two  to  four  bucket  wheels.  The  areas  of  the 
nozzles  and  buckets  increase  successively  on  these 
wheels  to  take  care  of  the  larger  v(5lume  of  the  ex- 
panded  steam. 

The  speed  of  the  Sturtevant  turbine  is  controlled  by 
a  throttling  governor  which  is  direct-connected  to  avoid 
the  use  of  belts  or  gears.  The  governor  consists  of 
but    four   parts   and    one   spring.     Located    upon    the    end 


steam,  so  essential  to  efl(iciency  and  long  life  of  the 
nozzles. 

Among  the  advantages  claimed  for  this  turbine  may 
be  mentioned  low  speed.  The  repeated  use  of  steam  in 
the  buckets  of  the  same  wheel  gives  the  turbine  a 
speed  ranging  from  1600  to  3000  r.p.m.  This  speed  per- 
mits direct-connection  and  avoids  the  use  of  belts, 
gears,    or   other   speed-reducing   devices. 

For  installations  in  which  the  turbine  is  to  be  run 
non-condensing,  no  stuffing  boxes  are  used  on  the 
shaft,  steam  tightness  being  secured  by  a  short  laby- 
rinth or  water  packing.  Since  there  is  no  contact  be- 
tween the  rotary  and  the  stationary  rings  of  this  pack- 
ing, no  adjustments  are  necessary  apd  the  packing  will 
have  a  long  life. 


govi:k.\or    of    turbine. 


BUSINESS   NOTES. 

The  Wiederholdt  Construction  Co.,  American  Trtist 
Illdg.,  Chicago,  has  actjuirecl  from  the  .\tlas  Construc- 
tion Co.,  of  St.  Louis,  al!  of  the  patent  rights  of  the 
Wiederholdt    system    of    reinforced    concrete. 

The  Second  Annual  National  Exhibition  of  Cement 
Products  will  be  held  in  the  Coliseum,  Chicago,  Dec. 
17-21,  1907,  under  the  auspices  of  the  Cement  Products 
Exhibition  Co.  Application  for  the  first  allotment  of 
space  will  close  on  Nov.  9.  Diagrams  of  exhibition 
spaces,  application  blanks  and  all  details  can  be  had 
by  addressing  the  manager,  Mr.  L.  L.  Fest,  New 
Southern    Hotel,    Chicago. 

A  riveting  machine  of  unusual  size  and  reach  has 
been  ordered  from  John  V.  Allen,  370  Gerard  Ave., 
New  York,  by  the  Hawley  Down  Draft  Co.,  Chicago. 
It  will  reach  84  in.  into  a  stack  8  in.  in  diameter  and 
drive    i-in.  ,hot   rivets   or    J^-in.    cold   rivets. 


THE    STATOR-     ROTOR     AND    NOZZLES    OF    THE      STURTEVANT    TURBINE. 


of  the  outboard  bearing,  it  is  enclosed  in  a  dust-proof 
case  and  is  direct-connected  to  the  regulating  valve 
which    is   placed    upon    the   inlet  beneath    the   governor. 

The  pressure  upon  the  main  bearings,  which  are  the 
only  surfaces  in  contact,  is  but  14  lb.  per  square  inch, 
and  the  makers  therefore  claim  that  the  wear  is  not 
appreciable.  The  bearings  are  of  the  self-aligning  ring- 
oiling  type  with  solid  linings  of  phosphor  bronze. 
■  When  in  continuous  operation  the  only  attention  re- 
quired is  a  weekly  filling  of  the  oil  wells  of  these 
bearings. 

The  casing  is  made  in  halves  so  that  the  upper  part 
can  be  removed  easily  for  inspection  of  the  bucket 
wheels;  an  annular  passage  supplies  steam  to  the  noz- 
zles and  each  nozzle  can  be  shut  off  separately  by  means 
of  a  small  valve.  The  deep'  base  is  utilized  for  carry- 
ing the  steam  and  the  exhaust,  which  are  connected 
directly  to  the  base,  thereby  doing  away  with  all  over- 
head piping.  The  steam  passages  in  the  base  are  also 
arranged     to     form     a     separator,     thereby     insuring    dry 


Building  blocks  of  an  unusual  character  are  used  in 
central  New  York  with  marked  success.  The  Rochester 
Sewer  Pipe  Co.,  545  Oak  St.,  Rochester,  manufactures 
a  large  amount  of  high-grade  vitrified  conduit,  and  as 
the  company  refuses  to  sell  for  electric  purposes  any 
conduit  which  does  not  conform  fully  with  -specifica- 
tions, the  slightly  imperfect  product  of  the  kilns  is  now 
marketed  as  building  blocks.  Being  cheap,  non-absorb- 
tive,  fireproof  and  strong,  they  have  come  into  consid- 
erable favor,  and  it  seems  likely  that  in  a  short  time 
.the   demand   for  them   will    have    increased   materially. 

The  Northern  Engineering  Works,  Detroit,  Mich.,  has 
furnished  three  i  o-ton  electric  traveling  cranes,  each  of 
about  56-ft.  span,  and  a  No.  72  Newton  cupola  for  the 
new  foundry  of  R.  Hoe  &  Co.,  printing  press  manu- 
facturers, of  New  York.  Three  Northern  cranes  of 
40-ft.  span,  one  of  15-ton  and  two  of  loton  capacity, 
have  also  been  furnished  to  the  Clyde  Iron  Works, 
Duluth.  The  latter  equipment  will  be  operated  by  al- 
ternating current. 
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OF    SPECIAL    INTEREST    TO 

CONTRACTORS.  BUILDERS,  ENGINEERS 

AND  MANUFACTURERS 

CMCJNIEIIINC    AND    BUILDING  SUPPLIES 

WATER. 

Mtt*  Jbnmgti  Mfiahttinlly  bt  Statu. 

Fu  Morgtm,  Ala. — Bids  will  be  received  by  Capt.  L.  F. 
Gurard.  Omstr.  Q.  M..  until  Nov.  28  (or  the  constnic- 
tkm  of  a  150,000-nl.  steel  tank  on  a  75-ft.  trestle,  as 
aihrcTtaed  ia  The  Engineeriog   Record. 

'Lot  AmtfUs,  Col. — We  are  informed  that  the  Risdon 
Iron  Wlis.  have  secured  the  contract  for  a  pumping  en- 
gine for  Bucna  Vista  pumping  station  (bids  opened  Oct. 
14)   for  f 25,980. 

Orlamd,  Cat. — The  Secretary  of  the  Interior  at  Wash- 
iagtoo.  D.  C,  is  reported  to  have  given  his  formal  ap- 
proval to  the  Ortant.  Irrigation  Project,  as  outlined  by 
fovernaent  cngiiKcrs;  appropriation  available  for  this 
work  is  $65o/>oo. 

Putbto,  Colo. — F.  L.  Tebow,  of  Denver,  is  reported  to 
have  filed  with  the  County  Oerk  at  Pueblo  preliminary 
maps  and  statement  of  a  reser^-oir  to  be  constructed  on 
Turkey  Creek,  it)  the  northwestern  part  of  the  country: 
it  will  bare  an  estimated  capacity  of  306,800,000  en.  ft. 
of  water. 

AUamta,  Ca. — The  following  are  reported  to  be  totals 
of  bids  opetied  on  Oct.  23  by  the  Bd.  of  Water  Comrs. 
for  famishing  and  erecting  complete  a  sectional  wash- 
ing pressure  filter  plant  to  consist  of  8  units,  each  unit 
8  ft.  diam.  aivd  20  ft.  long.  Said  filter  plant  to  have 
a  iwipimnm  guaranteed  daily  delivering  capacity  ^  of 
4,ooeLOOo  gaL  when  one  unit  is  out  of  service  during 
waahins  period:  New  York  Continental  Jewell  Filtration 
CoTnew  York,  N.  Y.  (a  bids).  {30,000  and  $22,000: 
Roberts  Filter  Mfg.  Co..  Philadelphia.  Pa.,  $21,600.  and 
Philadelphia  Water  Purification  Co.,  Phila.,  Pa.  (2  bids), 
$26,125  and  $25,125. 

Lftriston,  Idaho. — Bids  will  be  received  until  Nov.  11 
by  the  Common  Council  for  furnishing  f.  o.  b.  Lewiston 
the  following:  9,400  ft.  12-in.,  5.400  ft.  S-in-.  4,000  ft 
6-in.  and  14,000  ft.  4in.  c  i.  or  steel  pipe;  all  pipe  to 
be  kalamain,  or  kalamain  and  asphalted,  or  asphalted  only, 
warranted  to  withsund  a  pressure  of  300  lbs.  to  the 
square  inch;  14,000  lbs.  4  to  12  in.  c.  i.  fittings;  12,000 
lbs.  pig  lead:  6  12-in.,  17  8-in.,  27  6-in.  and  48  4-in. 
valves:  20  6-in.  and  20  4-in.  frostproof  fire  hydrants. 
John  E.  Nickerson,  City  Clk. 

•WmJ  Chicago,  III.— The  City  Clerk  writes  that  the 
cHixens  on  Oct.  19  voted  for  water  works,  and  contract 
for  constructing  same  has  been  awarded  to  Duboldt  Bros., 
of  West  Chicago. 

lyichila,  KaM.—^he  City  Council  on  Oct.  21  selected 
I.  Phillips  to  prepare  plans  for  a  new  system  of  water 
works  or  make  an  estimate  of  the  present  work  of  the 
plant  of  the  Wichita  Water  Co. 

Wahoo.  .Vrt.— See  "Power  Plants,  Gas  and  Elcc 
tridty." 

Kimball,  .\'tb. — It  is  reported  that  steps  are  being 
uken  to  construct  water  works  at  a  cost  of  $17,000. 

Trenton,  Neb. — It  is  steted  that  the  Village  Trus.  will 
receive  bids  until  Nov.  1 1  for  furnishing  material  aiid 
erecting  a  steel  stand  pipe  16  ft.  diam.  and  40  ft.  high. 
.\ddress  W.  H.  Thornhill,  VilUge  Clk. 

'Btttver  City.  Seb.—W.  L.  Leonard,  City  CDc.,  writes 
tbat  the  National  Conilr.  Co.,  of  South  Bend,  Ind.,  has 
secured  the  contract  for  constructing  water  works  (bids 
opened  Oct.  22)  for  $21,600.  The  Des  Moines  Bridge  St 
Iron  Co.,  of  Des  Moines,  la.,  bid  for  this  work  $22,890. 

Camfton  Vittatt,  N.  H.— The  Campton  Village  Water 
Co.  (Moody  Dole,  Pres.)  is  building  a  concrete  dam 
and  excavating  a  reservoir  on  Cove  Slountain  brook  in 
the  town  of  Thomlon  for  a  village  water  system.  The. 
pipe  line  will  be  laid  early  next  season.  Arthur  W.  Dud- 
fcy,  of  Manchester    N.  H.,  is  the  engineer. 

Jertey  City,  N.  J.—C.  H.  Van  Keuren.  Ch.  Engr. 
Street  and  Water  Bd.,  in  a  communication  to  the  Street 
and  Water  Bd.,  suggests  that  a  supplemental  contract 
be  entered  into  with  the  Jersey  City  Water  Supply  Co. 
for  laying  additional  nuins  under  Hackensack  and 
Passaic  rivers,  and  if  this  cannot  be  done  that  the  city 
perform  the  work  itself.  The  cost  of  two  additional 
36-in.  pipe  lines,  laid  upon  pile  foundation  under  Hack- 
ensack River,  he  estimates,  would  cost  $65,000.  Two 
additional  c  i.  mains  laid  under  Passaic  River,  where 
it  will  be  unnecessary  to  drive  pile  foundation,  would 
cost  $27,500,  make  a  total  for  the  entire  work  of  $92,- 
Soo. 

Roiwett,  N.  M.— Tbere  is  reported  to  be  a  petition  In 
cir^ation  here  looking  to  the  calling  of  an  election  to 
vote  on  issuing  $165,000  bonds  for  water  works  and  a 
sewerage  system. 

Uttttilnck,  .V.  K.— Bids  will  be  received  until  Nov. 
25  by  Col.  John  C.  D.  Knight,  C>)rps  Engrs.,  U.  S.  A., 
New  York  City,  for  drcd^ng  in  Mattitnck  Harbor  as 
advertised  in  The  Engineering  Record. 

Bnfato.  V.  Y. — The  following  are  the  bids  opened 
on  Oct.  10  by  the  Bd.  of  Pub.  Wks.  for  4  600-h.  p. 
boilers,  to  be  placed  in  boiler  bouse  at  north  end  of 
pumping  station:  Heine  Safety  Boiler  Co.,  $40,350. 
and  Parker  Boiler  Co.,  $47,628. 

BambriJt*.  N.  Y.—Z.  F.  Musson,  of  Norwich,  is 
prcparins  plans  for  a  reservoir  and  filtration  plant  for 
Baiobridie.     Bids  will  not  be  called  for  until  the  Spring. 

Seneca  Falli,  N.  K.— This  village  is  reported  to  have 
been  granted  permission  by  the  State  Bd.  of  Water 
Supply  to  construct  and  operate  municipal  water  works 
on  condition  that  it  f^rst  raise  by  appropriation  from  the 
taxpayers  a  sum  sufficient  to  pay  for  the  construction 
and  also  pay  all  damages,  direct  and  indirect,  which  may 
result  from  the  execution  of  plans. 

Batmia.  N.  V.— The  Pure  Water  p)mn.  (J.  H.  Bork- 
hart,  Chmn.)  is  rejiorted  to  be  considering  the  selection 
of  Dorman  Springs,  on  the  farm  2  miles  south  of  Batavia, 
as  a  source  of  water  supply  for  Batavia. 


New  York,  N.  Y. — Bids  will  be  received  by  John  H. 
O'Brien.  Comnr.  Water  Supply,  Gas  and  Electricity,  until 
Nov.  13  for  furnishing,  delivering  and  erecting  a  system  of 
water  curtains,  with  nil  piping,  valves,  manifolds,  sprinkler 
heads,  brackets,  supports  and  all  other  appurtenances  in 
the  high-pressure  pumping  stations  located  at  Oliver  and 
South  Sts.  and  Ganscvoort  and  West  Sts.,  Boro.  Man- 
hattan- 


New  Brighton  S.  I.,  N.  K.— The  Bd.  of  Aldermen,  of 
N.  y.  City  on  6ct.  29  voted  to  purchase  the  plant  of  the 
Staten  Island  Water  Supply  Co.  for  $1,100,000. 

tyUminglon,  N.  C— This  city  has  purchased  the  plant 
of  the  Clareilon  Water  Co.  for  $155,000.  It  is  stated 
that  it  will  be  enlarged  and  extended. 

'LumbertoH,  N.  C— The  contract  for  the  water  and 
sewer  extension  is  reported  to  have  been  awarded  to 
F.   M.   Farrell,  of  Merry  Oaks,  N.  C,  for  $18,570. 

Smithtield,  N.  C— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Velta,  N.  D.— We  are  informed  that  the  bids  to  be  re- 
ceived by  the  City  Clerk  until  Nov.  12  for  the  construc- 
tion of  complete  water  works  will  consist  of  an  85,000- 
gal.  concrete  reservoir  sewer  tile  gravity  pipe  line,  c.  1. 
pressure  distribution  pipe  line,  frame  pumping  station 
combined  gasoline  engine  and  pump  and  2  intake  wells. 
Engineer,  Oscar  Claussen,  German-American  Bank  Bldg,, 
St.  Paul,  Minn. 

Bowbells.  N.  D. — The  citizens  are  reported  to  have 
voted  to  issue  $t2,ooo  bonds  for  the  construction  of 
water  works  and  a  system  of  fire  protection. 

Delta,  O. — C,  S.  Longnecker,  Mgr.  Delta  Electric  Light 
Co.,  writes  that  this  company  will,  if  it  secures  franchise, 
construct  water  works  at  a  cost  of  $25,000.  The  citizens 
will  soon  vote  on  the  question  of  granting  a  franchise  or 
constructing  municipal  plant. 

'Lawton,  Okla. — The  American  Light  &  Water  Co..  of 
Kansas  City,  Mo.,  and  the  McQuatters  Plumbing  & 
Machine  (^o,,  of  Hillsboro,  Tex.,  are  reported  to  have 
secured  contracts  from  City  Council  for  the  construction 
of  a  dam  and  reservoir  m  the  Wichita  Mountains  on 
Medicine  Creek,  and  laying  water  mains  from  Lawton 
to  the  dam  site;  it  is  stated  that  the  city  will  expepd 
about  $275,000  and  will  procure  a  permanent  and  ade- 
quate water  supply. 

Mangum,  Okla. — The  citizens  are  reported  to  have 
voted  to  issue  bonds  for  water  works  extensions. 

Portland,  Ore. — Bids  will  be  received  by  Lieut.  Col. 
S.  W.  Roessler,  Corps.  Engrs..  U.  S.  A.,  until  Nov.  i8 
for  furnishing  and  delivering  4  hoisting  engines,  3 
locomotives  and  2  boilers,  as  advertised  in  The  Engi- 
neering Record. 

Huntington,  Ore.— It  is  reported  that  bids  will  be 
received  about  Nov.  10  by  the  City  Clk.  for  boring  a 
well    1,000   ft.   deep  and  cased  with  6-in.   iron   casing. 

'Philttdclfhia,  Pa.— The  Dept.  of  Pub.  Wks.  on  Oct. 
28  awarded  contracts  as  follows  (bids  opened  Oct.  22): 
To  the  D'Olier  Eng.  Co.,  for  boilers  at  the  filter  plant, 
amounting  to  $32,350:  the  AUis-Chalmers  Co.,  of  Mil- 
waukee, Wis.,  for  a  centrifugal  pump  at  $18,700,  and 
for  magnesia  covering  to  the  H.  W.  Johns-Mezille  Co. 
at  $8,000. 

Harrisburg,  Pa,— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

'Belle  Fourche.  S.  D.— The  Secy,  of  the  Interior  at 
Washington.  D.  C,  has  executed  a  contract  with  Devore 
Bros.  &  Farlow,  of  Vale,  S.  D.,  for  the  construction  and 
completion  of  a  portion  of  the  South  Canal,  Belle  1  ourche 
irrigation  project,  for  $103,500. 

Chidldress,  Tex. — The  City  Council  is  reported  to  be 
considering  the  question  of  calling  an  election  to  vote 
on  issuing  $15,000  bonds  for  fire  protection  in  the  busi- 
ness portion  of  the  city.  % 

Beaumont,  Tex. — Hollis  P.  Porter,  of  Beaumont,  Engr^ 
of  the  Neches  Canal  Co.,  writes  that  the  proposed  work 
contemplated  by  this  company  will  cost  about  $125,000. 
Will  purchase  all  piping.     W.  M.  Carroll,  Pres. 

Crockett,  Tex. — The  citizens  are  reported  to  have 
voted  ()ct.  15  to  issue  $25,000  bonds  for  the  construc- 
tion of  water  works. 

Denison,  Tex. — ^W.  W.  Berry,-  Sunt.  Water  Co.,  writes 
that  about  $30,000  will  be  expended  in  improvements,  to 
include  filter  plant,  pumps,  boiler,  etc.,  but  no  bids  will 
be  asked  for  same. 

Norfolk,  Va. — The  Common  Council  on  Oct.  18  con- 
curred with  the  Bd.  of  Aldermen  in  appropriating  $50,- 
000  for  the  purchase  of  2,100  meters,  to  be  placed  in 
the  residences  where  the  largest  waste  of  the  city  water 
is  found,  and  it  is  stated  that  the  Mayor  will  approve 
the  same. 

Seattlt,  Wash. — The  lowest  bid  opened  on  Oct.  12  by 
the  Bd.  of  Pub.  Wks.  for  constructing  pipe  line  on  Har- 
vard Ave.,  North,  was  submitted  by  the  Independent 
Asphalt  Paving  Co.,  Pioneer  Bldg.,  at  the  following  bid: 
20  cu.  yds.  solid  rock  excav.,  trenching,  hauling  and  back 
fill,  ^including  clearing  and  grubbing)  $1;  4,320  cu.  yds. 
other  materials  excav,,  trenching,  hauling  and  back  fill., 
I>er  cu.  yd.  (including  clearing  and  grubbing),  $1;  32.5  M. 
ft.  lumber  in  staves,  in  42-in.  pipe,  $!^o;  114,000  steel  in 
bands,7Cts.;  20  lin.  ft.  6in.  c.  i.  waste  pipe,  $1.50;  1,000  lbs. 
c.  i.  fitting,  10  cts.:  510  lin.  ft.  42-in.  riveted  steel  pipe, 
5-16-in.  thickness,  $ir ;  780  lin.  ft.  42-in.  steel  pipe,  ii-m. 
thickness.  $13.50;  totals.  $31,000.  Totals  of  other  bids: 
International  (!!ontract  Co..  New  York  Blk..  $31,817,  and 
Sanficld  &  Gifford,  764  Belmont  PI..  $33,298. 

Tacoma,  Wash. — This  city  has  in  contemplation  the 
erection  of  a  5O0,ooo-gal.  stand  pipe  of  steel  or  rein- 
forced concrete,  to  lie  about  60  ft.  high.  C.  C.  Raleigh, 
Asst.  City  Engr. 

Prosser.  Wash. — The  citizens  are  reported  to  have 
voted.  Oct.  12,  to  issue  $10,000  bonds  to  sink  a  well  for 
domestic    water   supply. 

Spokane,  Wash. — Prof.  Wm.  H.  Burr,  of  New  York, 
N.  Y.,  on  (!>ct.  20  filed  with  Mayor  Moore  a  report  on 
the  question  of  a  water  supply  for  city,  recommending 
that  the  underground  flow  of  water  in  the  Spokane  Valley 
be  utilized. 

Deer  Park,  Wash. — T.  A.  Beard  is  reported  to  have 
petitioned  the  County  Comrs.  at  Spokane  for  a  franchise 
for  water  works, 

'lumt  marhtd  'kmt  i^t  the  norms  of  partiti  awarded  contracts. 


Union,  W.  Va. — A.  S.  Johnston,  Mayor,  writes  that 
bonds  to  the  amount  of  $5,500  have  been  sold  for 
water  works. 

St.  Croix  Falls  Wis.— Otto  W.  Comer,  Village  Clk., 
writes  that  all  bids  opened  on  Oct.  26  for  water  works 
extension  have  been  rejected:  probable  cost  of  work. 
$5,000.  Ben.  Clayton,  of  St.  Croix  Falls,  is  reported  in- 
terested. 

"De  Pere,  Wis.—U.  J.  Maes,  City  Clk.,  writes  that 
contracts  for  furnishing  material  for  water  works  ex- 
tension has  been  awarded  to  W.  O.  Bahr,  of  Manito- 
woc, to  the  Ludlow  Valve  Co.,  of  Chicago,  111.,  and  to 
the  Sheffield  Cast  Iron  Pipe  &  Fdy.  Co.,  of  Chicago., 
111.,  total  cost  of  work,  $5,843. 

'Madison.  Wis. — (jco.  Nelson,  of  Madison,  is  reported 
to  have  secured  the  contract  on  Oct.  9  for  constructing 
a    reservoir    for   about    $11,550. 

Sheboygan,  Wis. — Bids  will  be  received  until  Nov.  15  by 
Theo.  Dieckmann,  Mayor,  and  John  M.  Steimle,  City  Clk., 
for  $360,000  bonds,  issued  for  the  purpose  of  purchasing 
the  plant  of  the  City  Water  Co.  and  for  making  extensions 
to  said   plant. 

Neenah,  Wis. — It  is  stated  that  bids  will  be  received 
Nov.  5  for  $20,000  water  works  bonds.  J.  L.  Keating, 
City  Clk. 

Ft.  Mackemie,  Wyo. — Bids  will  be  received  until  Nov. 
14  by  Capt.  Wm.  D.  Davis,  Q.  M.,  U.  S.  A.,  for  con- 
structing an  8in.  c.  i.  water  main  from  U.  S.  reservoir 
to  Ft.  Mackenzie,  together  with  connection  to  post  dis- 
tributing system 

Thermopolis.  Wyo.—J.  B.  Chessington,  City  Engr., 
writes  that  the  citizens  have  voted  to  raise  $50,000 
bonds  for  the  construction  of  water  works  and  the  city 
will  receive  bids  until  Nov.  18  for  the  purchase  of  the 
bonds.     F.   C.   Hank,  Town   Clerk. 

Kclowna,  B.  C. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

London,  Ont. — An  election  will  probably  be  held  in 
January  to  vote  on  issuing  bonds  for  extension  of  the 
water  works.     John  M.   Moore  is  engr.  and  supt. 

Vonda,  Sask. — The  Town  Clerk  writes  that  the  proposed 
water  works  will  cost  $12,000  to  $15,000,  and  bonds  will 
be   voted  for   on   Nov.   2. 


SEWERAGE  AND  SEWAGE    DISPOSAL. 

Wofer   Arranged   Alphabtticalty   by   States. 

Ventura,  Cal. — The  City  Clerk  writes  that  bids  will 
probably  be  called  for  in  Dec.  for  the  proposed  sewer 
work,  steel  bridges,  parks,  paving,  fire  house,  etc.,  for 
which  the  citizens  on  Sept.  24  voted  to  issue  $150,000 
bonds.     Engineer,  J.  B.  Wand,  of  Ventura. 

San  Francisco,  Cal.— At  a  meeting  of  the  City  Superv. 
on  Oct.  14,  upon  recommendation  of  the  Finance  Com\, 
the  following  amounts  were  set  aside:  $233,700  to  re- 
pair and  clean  out  sewers  and  repair  street  pavements; 
$21,350  for  repairing  municipal  buildings  other  than  City 
Hall;  $32,052  to  pay  for  sewer  construction  in  7th  St. 
from  Howard  to  Market  and  in  Market  from  7th  to  Jones, 
and  $12,177  for  resurfacing  with  bitumen  portions  of 
Market  St.  from  2d  to  12th  Sts. 

'Torrington,  Conn. — W.  A.  Williston,  Boro.  Engr., 
writes  that  the  following  are  the  bids  opened  on  Oct. 
21  for  the  construction  of  sanitary  sewers:  (a)  45  ft. 
12-in.  tile  pipe;  (b)  1,145  ft-  lo-in.  tile  pine;  (c)  6,581 
ft.  8-in.  tile  pipe;  (d)  37  manholes,  ea.  (e)  rock  excav. 
per  cu.  yd.;  (f)  totals:  Robbiatti  Ambrose,  Torrington, 
a  78  cts.,  b  $1.35,  c  $1,25,  d  60  cts.;  e  $6,  f  $8,955 
(awarded  contract);  Eveline  Bros.,  a  86  cts.,  b  $1,  c  $1,25 
d  $52,  e  $7,  f  $8,784;  Picrson  Eng.  &  Const.  Co.,  a  $1.10, 
b  $1.  c  $2,  d  $60,  e  $6.  f  $10,694;  Gill  &  Co.,  a  $1.18, 
b  $1.18,  c  $1.18,  d  $55,  e  $5,  f  $11,204;  Little  &  Long, 
a  $i.42j^,  b  $1.55,   c  $2.55,  d  $75;  e  $6,  f  $14,042. 

Chicago,  III. — The  Drainage  Bd.  on  Oct.  21  purchased 
property  for  right-of-way  of  proposed  Evanston  auxiliary 
channel,  which  is  to  divert  sewage  of  North  Shore  sub- 
urbs from  Lake  Michigan  into  north  branch  of  Chicago 
River. 

South  Bend.  Ind.- — A.  J.  Hammond,  City  Engr.,  is  pre- 
paring plans  for  about  5  or  6  miles  of  pipe  sewers. 

'Adel,  la. — V.  T.  Sweeley,  Town  Clk.,  writes  that  the 
contract  for  constructing  sewers  in  Walnut.  Main  and 
Rapids  Sts.  (bids  opened  Oct.  21)  has  been  awarded  to 
G.  M.  King  Constr.  Co.,  of  Des  Moines,  for  $3,211. 

Des  Moines,  la. — Bids  will  be  received  until  Nov.  9 
by  the  Bd.  Pub.  Wks.  (W.  W.  Wise,  Chmn.)  for  con- 
structing a  reinforced  concrete  culvert  at  13th  and 
North  Sts. 

'Virginia,  Minn. — Chas.  C.  Butler,  of  Virginia,  is  re- 
ported to  have  secured  the  contract  for  constructing  sewers 
in  Dist.  3  G  (bids  opened  Oct.  22)  for  $3,079. 

'St.  Joseph.  Mo. — The  Bd.  of  Pub.  Wks.  is  reported 
to  have  awarded  to  G,  O.  Stulbred  the  contract  for  ex- 
tending the  Sycamore  St.  sewer  for  $7,306. 

East  Rutherford.  N.  J. — Geo.  A.  Duncan,  Boro.  Clk., 
writes  that  the  citizens  on  Oct.  28  voted  to  construct  a 
system  of  sewers.  Engineers,  Wise  &  Watson,  of 
Rutherford. 

Roswell,  N.  M.' — See  "Water." 

Long  Island  City,  L.  L,  N.  Y. — Elds  will  be  received 
until  Nov.  II  by  Jos.  Bermel,  Boro.  Pres.,  for  furnishing 
material  and  constructing  a  sewer  in  a  portion  of  3d 
Ave.;  also  a  catch  basin  on  tlie  cor.  Sanford  St.  and 
Hamilton  Ave. 

Sea  Cli/r,  L.  I..  N.  Y.-^a.  Griffith  Clapham.  Village 
Clk.,  writes  that  it  has  been  decided  not  to  push  the  sewer 
(piestion  until  the  spring,  but  in  the  meantime  the  matter 
will  be  under  consideration.  * 

Lumherton,  N.  C. — See  "Water.' 

Smithfield,  N.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Velva,   N.  D.— See  "Water." 

Alliance,  O. — John  L.  McConncll,  Mayor,  has  ap- 
proved  the   ordinance   providing    for   the   construction   of 
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a  sewer  outlet   for  the   sewage   disposal   plant,   at  a  cost 
of  $5,700.     Chas.   O.  Silver,  Clk.   Bd.  Pub.  Service. 

Dayton,  O. — The  following  are  reported  to  be  the 
bids  opened  on  Oct.  ii  by  the  Bd.  of  Pub.  Service:  On 
sanitary  sewers  in  Sewer  Dist.  No.  4.  bounded  by  Wayne 
Ave.  and  Wyoming  St.  and  the  old  corporation  line, 
Shafor  &  Dill,  $13,260;  John  T.  Reese,  $13,372. 

*Cincinnati,  O. — M.  J.  Connelly  Const.  Co.  has  se- 
cured the  contract  for  constructing  sewers  on  Edwards 
Road  and  in  the  ravine  north  of  Bodman  Ave.  for 
$10,623  and  W.  S.  Hollander  for  sewers  in  Cutter 
St.  and  in  property  of  W.  Goodman,  for  $3,186  (bids 
opened  by  Bd.  Public  Service   Oct.   17). 

Springfield,  O. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Wks.  (F.  A.  Crothers,  elk.)  until  Nov.  20  for  fur- 
nishing material  and  constructing  a  portion  of  the  high 
level  intercepting  sewer  to  include  9,816  lin.  ft.  vitr. 
pipe,  plain  or  reinforced  concrete  sewer,  9,376  lin.  ft. 
6  in,  pipe  house  connections,  Y  branches,  manholes, 
17,875  cu.  yds.  rock  excav.,  115  cu.  yds.  Class  A  con- 
crete,   etc.      W.    H.    Sieverling,    City    Eng. 

Akron,  O. — Bids  will  be  received  until  Nov.  6  by  the 
Bd.  Pub.  Service  ( Chas.  H.  Walters,  secy. )  for  con- 
structing sewers  in   portions  of   6  streets. 

Salem,  O. — L.  E.  Chapin.  of  Canton,  is  preparing 
plans  for  sewage  disposal  plant,  to  cost  about  $40,000. 
Contracts    will    not   be    let   until    about   April. 

Canton,  O. — Bids  will  be  received  by  the  Bd.  of  Pub. 
Service  until  Nov.  25  for  5,000  ft.  pipe  sewer,  15  to  24 
in.;  37  catch  basins  and  20  manholes.  B.  F'.  Faust  Clk. 
of  Bd. 

Put  In  Bay,  0. — Carl  Oelschlager,  Village  Clk.,  writes 
that  it  is  proposed  to  construct  a  sewerage  system.  Engi- 
neer, C.   E.   De  Witt,  of  Port  Clinton. 

*Steubenville,  O.—T.  W.  Vance,  Clk.  Bd.  Pub.  Ser- 
vice, writes  that  the  contract  for  3,079  ft.  of  24,  30  and 
36-in.  brick  sewer  (bids  opened  Oct.  14)  hals  been 
awarded   to   Jas.   Ferry  &    Sons,  of   Crafton,   Pa. 

Girard,   0. — E.  L.  Hauser,   City   Clk.,  writes  that  bids 

will   be   received   on  Nov.    5    for    constructing    a    portion 

of    the    main    sewer,  to    consist    of    5,600    lin.    ft.    i8-in. 

pipe    sewer,    average  cut    about    15    ft.       Engineer    Wm. 
Wilson,   of  Niles. 

Lancaster,  Pa. — Bids  will  be  received  by  the  Special 
Sewerage  Comn.  (Chas.  G.  Baker,  Clk.)  until  Nov.  11 
for  building  about  2,200  ft.  of  io8-in.  reinforced  concrete 
sewer  and  appurtenances,  as  advertised  in  The  Engineer- 
ing Record.  This  is  to  complete  work  recently  aban- 
doned by  contractor. 

Weatherly,  Pa. — It  is  reported  that  a  petition  is  now 
being  circulated,  looking  to  the  construction  of  a  sewer- 
age system. 

*  Chattanooga,  Tenn. — Bids  were  opened  on  Oct.  15  by 
the  Bd.  of  Pub.  Wks.  for  the  construction  of  a  brick 
main  sewer  and  appurtenances  on  Chestnut  St.  from  Ten- 
nessee River  to  the  center  of  9th  St.,  to  consist  of  about 
3,899  ft.  of  egg-shaped  sewer,  36x54  in.  to  50x75  in.,  and 
175  ft.  6-in.  circular  sewer,  and  Guild  &  Co.,  of  Chatta- 
nooga, secured  the  contcart  for  storm  sewer,  without  di- 
verter,    for  about  $61,214. 

5"^  Albans,  Vt. — Surveys  are  in  progress  for  the  re- 
construction of  sewer  system,  the  plans  to  be  completed 
in  time  to  submit  matter  of  construction  to  the  citizens 
at  the  election  in  Mar.  They  will  include  a  trunk  sewer, 
taking  sewage  from  present  outlet  in  brook  and  carrying 
it  through  a  system  of  septic  tanks  and  filter  beds  before 
discharging  the  effluent.  N.  N.  Atwood,  Mayor.  A.  W. 
Dudley,    Manchester,    N.    H.,    Engr. 

*Spokane,  Wash. — Contracts  for  sewers  (bids  opened 
by  the  Bd.  of  Pub.  Wks.  on  Oct.  22)  have  been  awarded 
as  follows:  To  Jas.  C  Broad,  106  Post  St.,  for  the  ist 
Ward  sub-trunk  sewer,  Dist.  No.  7,  at  $96,234;  to  Allen 
F.  Gill,  for  main  trunk  sewer,  1st  Ward,  Dist.  4,  for 
$18,475,  and  to  John  Fife,  for  building  sub-trunk  sewer, 
1st  Ward,   Dist.   6,   for  $20,944. 

Seattle,  Wash. — See  "Paving  and  Roadmaking." 

North    Milwaukee,    Wis. — Bids  will    be    received    until 

Nov.   II  by  E.  H.  Klamp,  Village  Clk.,  for  constructing  a 

concrete  septic  tank,  42   ft.  diam.  by  16  ft.  deep.     W.  G. 
Kirchoffer,  Engr.,   Madison. 

Toronto,  Ont. — A  report  on  the  question  of  the  trunk 
sewer  was  presented  to  the  Bd.  of  Control  on  Oct.  22  by 
City  Engr.  Rust.  He  is  said  to  have  recommended 
the  construction  of  high  and  low  level  intercepting  sewers, 
and  the  clarification  of  the  sewage  by  means  of  septic 
tanks  and  contact  beds.  To  carry  out  scheme  would  in- 
volve purchase^  of  about  125  acres  of  land  in  neighbor- 
hood of  Ashbridge's  Bay.  An  expenditure  of  $3,400,000 
is  involved  in  the  proposal.  As  designed,  the  amount  of 
land  provided  is  sufficient  for  a  population  of  600,000,  but 
at  the  present  time  it  will  only  be  necessary  to  provide 
works  for  a  population  of  350,000.  At  a  meeting  of  the 
Bd.  of  Control  on  Oct.  23  the  following  resolution  passed 
two  readings,  to  submit  to  ratepayers  at  next  municipal 
election  the  question  of  constructing  a  trunk  sewer  and 
sewage  disposal  works,  in  acordance  with  report  of  City 
Engr. 

Manila,  P.  I. — Plans  and  specifications  are  on  file  at 
the  office  of  The  Engineering  Record,  239  W.  39th  St., 
New  York,  N.  Y.,  for  furnishing  and  installing  electric- 
ally driven  pumps  and  motors  for  the  new  sewer  system 
for  the  city  of  Manila,  bids  for  which  will  be  received 
at  the  office  of  the  Municipal  Board  (John  M.  Tutler, 
Secy.,)  until  Jan.  15,  as  advertised  in  The  Engineering 
Record.  There  will  be  one  main  station  and  5  sub- 
stations, each  equipped  with  2  pumps  and  correspond- 
ing motors,  or  a  total  of  12  pumps  and  motors.  J.  F. 
Case,  Chief  Engr. 

BRIDGES. 

Notes  Arranged   Alphabetically    by   States. 

Tucson,  Ariz. — The  Bd.  of  Supervisors  is  stated  to 
be  considering  plans  for  a  bridge  to  be  constructed  over 
the  Rillito,  at  a  cost  of  about  $5,000. 

*Napa,  Cal. — The  B'd.  of  Supervisors  is  stated  to 
hav'e  opened  bids  Oct.  16  for  constructing  a  stone  masonry 
arch  bridge  over  Milliken  Creek  at  crossing  of  IJttle 
Trancns  in  Road  Dist.  No.  4:  Jas.  B.  Newman.  $9,693; 
C.  H.  Gildersleeve,  $7,796,  and  H.  W.  Wing,  $6,680 
(awarded  contract). 
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*San  Diego,  Cal. — The  Bd.  of  Supcrv.  is  stated  to  have 
awarded  the  contract  for  constructing  the  Lakeside 
Bridge  to  Mercereau  Bridge  &  Const.  Co.,  of  Los  Angeles, 

at  $11,840. 

Ventura,  Cal. — See  "Sewerage  and  Sewage  Disposal." 

Muncie,  Ind. — Bids  will  be  received,  it  is  stated,  by  the 
Bd.  Co.  Comrs.  until  Nov.  6  for  constructing  2  bridges, 
one  across  Mississineva  River  and  the  other  across  White 
River.     Jos.  E.  Davis,  Co.  Aud. 

Marion,  Ind. — Bids  will  be  received,  it  is  stated,  until 
Nov.  5  by  the  Bd,  Co.  Comrs.  for  constructing  4  concrete 
bridges.  Harry  Goldthwaite,  Co.  Aud. 

Baltimore,  Md. — Plans  are  stated  to  have  been  sub- 
mitted to  Municipal  Art  Comn.  by  Mr.  Fendall,  City 
Engr.,  and  Danl.  B.  Banks  for  the  Edmondson  Ave. 
Bridge;  estimated  cost  of  structure,  $180,000. 

Thief  River  Falls,  Minn. — -Bids  will  be  received  until 
Nov.  6  by  Lars  Backie,  City  Clk.  for  building  an  iron 
bridge    across    Red    Lake    River. 

Joplin,  Mo. — Tlie  construction  of  a  viaduct  at  3d  St. 
IS  reported  contemplated  at  a  cost  of  $91,000.  The 
structure   to   be   of  steel    with    cement  approaches. 

Cleveland  O.— The  Erie  R.  R.  bridge  No.  5,  over 
Cuyahoga  River,  near  E'roadway,  S.  E.,  is  reported  de- 
stroyed. 

Cincinnati,  O. — The  construction  of  a  bridge  over  the 
canal  at  14th  St  is  reported  contemplated  at  a  cost  of 
$22,000. 

Portland,  Ore.—lt  is  stated  that  the  Executive  Bd.  has 
authorized  the  Auditor  to  receive  bids  for  constructing 
a   bridge  over   Sullivan's  Gulch  at   E.   28th   St. 

Bids  will  be  received,  it  is  stated,  until  Nov.  29  by 
A.  L.  Barbour,  City  Aud.,  for  constructing  a  reinforced 
concrete  bridge  across  Sullivan's  Gulch,  at  E.  28th  St. 
Douglas  W.  Taylor,  City  Engr. 

Pan<Mna. — The  following  are  the  bids  opened  on  Oct.  24 
at  the  office  of  the  Purchasing  Officer,  Isthmian  Canal 
Comn.,  Washington,  D.  C,  for  the  construction  of  a 
single-track  railroad  bridge,  compelte,  consisting  of  one 
io8-ft.  through  plate  girder  span  and  two  103-ft.  6-in. 
through  plate  girder  spans:  The  Strobel  Steel  Co., 
Monodnock  Blk.,  Chicago  111.,  $21,400  (delivery  in  New 
York,  Feb.  1 5,  1 907) ;  IT.  S.  Steel  Export  Co.,  New 
York,  N.  Y..  $15,609  (Feb.  15);  R.  C.  Hofman  Co., 
Baltimore,  Md.,  $19,240  (Feb.  15),  and  Penn  Bridge  Co., 
Beaver  Falls,  Pa.,  $19,420  (May  i). 

Pittsburg,  Pa. — The  construction  of  a  bridge  connect- 
ing Meadow  and  Bond  Sts.  is  re^jorted  contemplated, 
also  a  bridge  over  Beechwood  Boule.  at  Murray  Ave., 
probable  cost,  $80,000  and  $60,000,  respectively. 

Mill  Run,  Pa. — Bids  will  be  received  until  Nov.  15  by 
the  Co.  Comrs.  (M.  E.  Townsend,  Chmn.),  at  Uniontown, 
for  constructing  the  stone  abutments  and  wing  walls  for 
a  bridge  over  Mill  Run  in  Springfield  Township,  Mill 
Run;  also  same  time  and  place  for  constructing  the 
superstructure  of  said  bridge,  to  be  of  steel,  35  ft.  long. 

Georgetown,  S.  C. — Bids  will  be  received  until  Nov.  20 
by  J.  B.  Johnson,  Co.  Superv,,  (jleorgetown,  for  con- 
structing a  steel  drawbridge  across  Mingo  Creek. 

Memphis,  Tenn. — Bids  will  be  received  at  the  office  of 
F.  M.  Guthrie,  70  Madison  St.,  until  Nov.  6  for  putting 
in  a  new  foundation  under  the  N.  2d  St.  steel  bridge 
across  Wolf  River,  to  consist  of  two  sets  of  piers,  about 
65  ft.  long  and  15  ft.  in  diam. 

Ogden,  Utah. — Press  reports  state  that  Salt  Lake  & 
Ogden  Ry.  Co.  (E.  A.  Vail,  Ch.  Engr.,  Salt  Lake  City) 
will  soon  comence  the  construction  of  a  viaduct  on 
24th  St. 

Olympia,  Wash. — The  State  Bd.  of  Highway  Comrs. 
are  stated  to  have  awarded  the  contract  for  constructing 
the  Washongal  River  Bridge,  on  State  Road  No.  8,  to  the 
Northwestern  Bridge  Co.,  of  Tacoma,  for  $6,975.  The 
structure  will  be  of  steel,  with  i8o-ft.   span. 

Ccntralia,  Wash. — Bids  will  be  received  until  Nov.  9 
by  the  State  Highway  Comn.  (Jos.  M.  Snow,  Secy.), 
Olympia,  for  grading  and  bridging  State  Aid  Road  No. 
5,  otherwise  known  as  Harrison  Ave.,  near  the  city  of 
Centralia. 

Spokane,  Wash. — Plans  have  been  prepared  by  Allen 
R.  Scott,  County  Engr.,  for  the  Le  Pray  Bridge,  which 
is  to  be  built  at  the  site  of  the  old  structure,  26  miles 
below  Spokane,  crossing  the  river  between  Spokane  and 
Stevens  Counties.  The  structure  will  consist  of  3  Howe 
Truss  Spans,  each  120  ft.  long.  The  2  piers  in  the  river 
will  be  of  tubular  steel,  filled  with  concrete,  and  the 
supports  at  either  end  of  the  bridge  will  be  short  towers 
of  timber.  The  floor  will  be  on  the  lower  chord  and  will 
be  about  23  feet  above  high  water.  According  to  re- 
ports bids  will  be  received  by  Chas.  Howard,  Clk.  Bd. 
County  Comrs. 

Prof.  W.  H.  Burr,  of  New  York,  N.  Y.,  In  his  report 
to  Mayor  C.  Herbert  Moore  on  bridge  at  Monroe  St., 
recommends  that  a  new  structure  be.  built  to  take  the 
place  of  present  bridge,  using  such  parts  of  it  as  may  be 
available  in  other  locations  where  traffic  is  lighter,  or 
disposing  of  it  in  some  other  manner.  If  steel  bridge 
is  constructed  he  estimates  cost  at  $250,000;  a  concrete 
bridge  he  estimates  would' cost  about  $325,000.  He  also 
considers  feasible  the  scheme  of  constructing  a  bridge 
from  the  intersection  of  Front  and  Lincoln  Sts.,  and 
gave  as  his  opinion  that  it  could  be  constructed  at  a 
cost  of  approximately  60  per  cent,  less  than  the  amount 
necessary  to  apply  in  the  construction  of  a  bridge  at 
Monroe  St. 

Bids  will  be  received  until  Dec.  16  by  Robt.  Fairley. 
City  Compt..  for  $400,000  bonds,  issued  for  the  con- 
struction and  repair  of  bridges  across  the  Spokane  River. 

The  City  Council  on  Oct.  22  authorized  the  City  Engr. 
to  prepare  plans  for  a  steel  girder  bridge  across  the  river 
at  E.  Olive  Ave.,  to  cost  about  $40,000. 

Eau  Claire,  Wis. — See  "Miscellaneous." 

Canton.  China. — Bids  will  be  received  by  the  Canton 
River  Bridge  Co.,  Ltd.  (Lau  Chin  Ting,  Chmn.)  until 
Dec.  31  (change  of  date  from  Oct.  19)  for  the  con- 
struction of  a  steel  cantilever  and  girder  bridge,  T.102 
ft.  in  length,  in  the  Front  Reach.  Canton,  on  site  about 
740  ft.  to  west  of  Dutchfolly-fort,  as'  advertised  in  The 
Engineering    Record. 
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Markham,  Ont. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Monteal,  Que.— Press  reports  states  that  Thomas  Mal- 
colm is  interested  in  the  construction  of  a  bridge  over 
Restigouche  River  from  Campbellton,  N.  B.,  to  the  Que- 
bec side  in  Bonaventure  County.  The  bridge  will  be 
3.330  ft.  long,  containing  16  piers  and  will  connect  At- 
lantic, Quebec  &  Western  Ry.  and  Intercolonial  Ry.; 
probable   cost,    $600,000. 

PAVING  AND  ROAD  MAKING. 

Notes  Arranged    Alphabetically    by   States. 

Hot  Springs,  Ark. — Bids  will  be  received  until  Nov. 
20  by  F.  V.  P.  Ellsworth,  City  Engr.,  for  street  paving 
:n  Improvement  Dist.  No.  21  and  26,  approximately 
10,000  sq.  yds.,  with  either  asphalt,  bitulithic  or  vitrified 
paving  block  on  6in.  concrete  base;  also  approximately 
5.000  sq.  yds.  with  vitrified  brick  between  the  tracks  of 
tlie    Street   R.    R. 

San  Francisco,  Cal. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Ventura,   Cal. — See   "Sewerage  and   Sewage    Disposal." 

IVetltersfield,  Conn. — Bids  will  be  received  until  Nov.  6 
by  the  Bd.  of  Selectmen  (Alfred  W.  Hanmer,  ist  Select- 
man)  for  constructing  a  section  of  road  in  this  town. 

Wilmington,  Del. It  is  stated  that  bids  will  be  re- 
ceived until  Nov.  s  by  Francis  A.  Price,  Co.  State  High- 
way Comn.,  loosJ^  arket  St.,  for  constructing  a  na- 
cadam  road. 

Palatka,  Fla. — Bids  will  be  received,  it  is  stated,  until 
Dec.  3,  for  22,805  sq.  yds.  vitrified  brick  and  9,857  lin. 
ft.  of  granite  or  concrete  paving.    J.  E.  Craig,  City  Engr. 

'East  St.  Louis,  ///.—Walter  Coonan  has  secured  the 
contract  for  paving  Illinois  Ave.  from  State  St.  to  13th 
St.  (bids  opened  Oct.  21),  at  the  following  bid:  390  ft. 
ao-in.  pipe,  laid,  $1.60;  915  ft.  15-in.  pipe,  laid,  $1.25; 
and  1,180  ft.  i2-in.  pipe,  laid,  $1;  5  c.  i.  manhole  caps,  ea., 
$14;  6  stone  inlets  with  iron  covers,  ea.,  $14;  45  cu.  yds. 
brick  masonry  in  manholes  and  catch-basins,  $9;  680  cu. 
yds.  excav.  placed  in  fill.  30  cts.;  1,100  cu.  yds  excav. 
removed,  50  cts.;  2,500  ft.  sandstone  curb,  60  cts.,  and 
8,100  sq.  yds.  banner  brick,  $1.65;  total,  $19,126.  Totals 
of  other  bids  on  this  class  of  bnck:  W.  H.  Hill  Constr. 
Co.,  $19,611  and  J.  &  P.  Keeley,  $19,955.  Walter  Coonan 
also  secured  contract  lor  paving  nth  St.  from  St.  Louis 
Ave.  to  Illinois  Ave.  (bids  opened  Oct.  21)  with  Banner 
brick  for  $5,103. 

Chicago,  III. — Bids  will  be  received  until  Nov.  7  by  the 
Bd.  Local  Improv.  (H.  S.  Dietrichs,  Pres.)  for  paving 
with  granite  blocks  38th  PI. 

Peoria,  III. — Odrinances  have  been  prepared  providing 
for  the  paving  of  Water  St.  from  Main  to  Chestnut 
St.  with  brick  on  Portland  cement  concrete  base  at  a 
cost  of  $12,950,  and  for  paving  S.  Adams  St.  from 
Uregon  St.  to  city  limits  with  brick,  on  gravel  base  at  a 
cost  of  $10,000. 

Motiticello,  Ind.~Jt  is  stated  that  bids  will  be  re- 
ceived until  Dec.  3  by  J.  L.  Ackerman,  Co.  Aud.  fof 
constructing  a  gravel  road  in  Prairie  Township  and  a 
macadam  road  in  Jefferson  Township;  also  until  Nov.  25 
for  $59,700  macadam  road  bonds. 

Nohlcsville,  Ind. — It  is  stated  that  the  Comnrs  of 
Hamilton  County  will  soon  ask  for  bids  for  the  con- 
struction of  lyi  miles  of  crushed  stone  road;  estimated 
cost,  $17,000. 

Cedar  Rapids,  la. — Bids  will  be  received  until  Nov  14 
by  the  Pub.  Improv.  Com.  (W.  C.  Byers,  CHimn.)  for 
paving  portions  of  15th  and  19th  Sts.  with  repressed 
vitrified  brick  block. 

Davenport,  la. — Bids,  it  is  stated,  will  be  received 
until  Nov.  s,  by  the  Bd.  Pub.  Wks.  for  paving  various 
streets  and  alleys.     Thomas   Murray,   City  Engr. 

'Chillicothe,  Mo. — Jas  E.  Meek  is  reported  to  have 
secured  the  contract  for  paving  a  portion  of  Elm  St.,  at 
$15,700. 

Camden,  N.  J. — ^Bids  will  be  received  until  Nov.  ii  by 
the  Stone  Road  Com.  the  Court  House,  Camden,  for 
furnishing  about  10,000  tons  of  stone  for  and  resur- 
facing Camden,  Ellisburg  and  Marlton  Turnpike  in  Cam- 
den County.     J.  J.  Albertson,  Co.  Engr. 

Belleville  (.Newark),  N.  J. — Bids  will  be  received  until 
Nov.  5  by  the  Township  Com.  of  the  Township  of  Belle- 
ville, Academy  and  Cortlandt  Sts.,  Belleville,  for  furnish- 
ing material  and  constructing  sidewalks  and  crosswalks 
on  the  east  and  west  sides  of  a  portion  of  Belmont  Ave. 

.4tlantic  City,  N.  J. — Bids  will  be  received  by  the  City 
Clerk  until  Nov.  1 1  for  repaving  Pacific  Ave.  and  con- 
structing drainage  conduits,  to  include  23,500  sq.  yds. 
asphalt  paving,  1,040  lin.  ft.  bluestone  heading,  stone  and 
a  drainage  system  complete,  consisting  of  25  lines  of  con- 
duits, including  new  vitr.  fire  clay  block  gutters  upon 
concrete  around  50  curved  corners  at  end  of  conduits,  as 
advertised  in  The   Engineering  Record. 

Long  Island  City.  L.  I..  N.  F.— Bids  will  be  received 
until  Nov.  II  by  Jos.  Bermel,  Boro.  Pres..  for  paving 
portions  of  Onderdonk  Ave.  and  Academy  St.  Engineer's 
estimate  6,865  sq.  yds.  asphalt  black  pavt.,  1,700  lin.  ft. 
concrete  curb.,  etc, 

Albany,  N.  Y. — Bids  will  be  received  until  Nov.  18 
•inn  Nov.  21  by  Fredk.  Skene,  State  Engr.  and  Surveyor. 
.\lbany,  for  constructing  about  5  public  highways  as 
advertised  in  The  Engineering  Record;  cost  reported  to 
be  about   $1,500,000. 

M.  F.  Dollard  is  reported  to  have  secured  the  contract 
for  paving  Sheridan  Ave.,  at  $10,793. 

New  York,  N.  Y. — Bids  will  be  received  until  Nov.  7 
by  Henry  S.  Thompson.  Acting  Pres.  Boro.  Manhattan 
an<l  Comr.  Pub.  vVks.,  for  repaving  portions  of  Cortlandt 
Alley.  Waverly  PI..  Central  Park,  S.;  Bway.,  Jefferson,  ■ 
Broad,  Chambers,  Spring,  Piatt.  Stanton,  Perrv,  W.  19th, 
K.  91st.,  E.  ii8th,  W.  151st,  W.  i52d,  VV.  153d  and  W. 
154th  Sts.,  Amsterdam,  Edgecombe,  Madison,  10th  and 
12th  Aves. ;  grading,  curbing  and  flagging  portions  of 
W.  139th,  W.  140th  and  W.  i6oth  Sts.  Engineer's  esti- 
mate: 11,144  sq..yds.  asphalt  blk.  pavt.,  52,516  sq.  yds. 
asphalt  pavt.,  including  binder  course;  22,0-'  sq.  yds. 
granite  blk.  pavt,  with  paving  cement  Joints;  3,800  sq. 
yds.  blk.  pavt.,  67,269  sq.  yds  old  stone  blocks,  to  be  pur 
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fcy  eOB»r«etor  snd   mamti,   14.409  cu.  yds.   con-  O'Nfill  &  Co.,  K.  Madison  St.,  $io,s.>3;  K.  Flanders  St., 

«*••«.  M»»»«  na.  ft.   new  Uncuonc  curb.,   furnisbcd  and  $i.8aj|.     Ke«nan    Bros..    Gladstone   Ave..    $14,355.     R.    J. 

•M:    *^i^  ht    It    old    bluettonc    curb.,    redreucd,    re-  l>cbuhr.  Mallor>'  .\vi-..  $4.88j:   E.  6th  St.,  $3,989;  H.  J. 

J  "Ml*  "^  ««•««;  *.o«>  Un-  Jt.  new  curb.,  furnished  and  Kwing.   I'nion   .\ve..   $8,340:   E.   uth  St.,  $3,085.    O.  W. 

•rt;   ia.14*  aq.  ft.  aew  tamag,  furnished  and  laid:   180  tMson   &  Co.,    E.    9th  St.,   $1,835;   Tacoma   Ave.,    $3,361. 

■"■•'»"  «o»«f»,  con^letr.  Tor  aewer  manholes,  furnished  Barber  Asphalt  Paving  Co.,  jist  St.,  $ii,4j8. 

•ad  act;  t»    iintteM    cotrcn,   complete,   for    water   man-  .    .        .       „ 

beks.  (laitlinl  and  ae<  etc.  PktIaJrIfkia   I'a. — Ilids    were    opened    by   the    Dept.    of 

Bids  wOl  be  mcind'by  the  Park  Bd.   iSaml.   Parsons.  Pub.    W  ks.    on    Oct.     ii     for    repaving    about    40    miles 

Jr..  Piw.)  nata  Nor.  7  for  furnishing  and  delivering  2  of   streets,   embracing   about   a?    miles  of  asphalt   streets, 

la-tOB  j-wkcd   stcaa    cowl    rollers    for    the   Deot.    Parks.  '•>    ■"•'"   "f    vitnhed    or   shale    bricks    and    one    mile   of 

Bonw  Bnw.     Abo  until  Nov.  14  for  furnishing  material  *[*""'    ^^<^^    »'    »"    estimated    cost    of    $1,500,000,    and 

■Ml  caoMnKtsac  franolithic  and  brick  sidewalks  and   the  '••«   following  are    reiwrted    to  be  the  bids   received: 

paaite  carUaa  of  the  coacourMr  and  approach  to   Iftiird  J-o'  "V^''\P'l'"»\^'^J^,'K^'''''if S°vJL^,^J  2? 

Co«t  ia  IkcKew  York  Zoolocical   Park.  Bronx  Park.  P^"^   ^S;   >^'^•  =    ""'*,'.  ■^?P''»'«   <-»  •   »'*^   '°  *^  "   P"  «>• 

yd.:  w.  b.  P.  Shields,  $3.16  per  sq.  yd. 

Bntkhfm,  N.  V. — ^Tke  Qty  Comptroller  has  been  author-  Fo    asphalt    paving    the     Filbert    Paving    Co.    was    the 

ixcd  to  israc  $100,000  boads  for  maintenance  and  repair  lowest  bidder  on   194.000  sq.   yds.,  the  Mack  Paving  Co. 

of  streets  ia  Boro.  of  Brooklyn.  un    174.000   sq.    yds. 

Tht     foUowinc    are    the    bids    opened    on    Oct.    9    by  F'or     repaving    brick    streets,     costing     about     $400,000, 

Bird    S.    Coler.    Pre*.     Brooklyn    Cbro.,    for     regulating,  Cunningham    &   Murray   were  the    lowest  bidders   in   the 

S-ading.    curbing    and     laying    sidewalks    on     .New     York  majority    of    instances,    at  $2.14   to   $2.37   per   sq.    yd.    for 

»«..   from  Clarkson   A«.  to  Malbone   St.:    (Bidders   all  vitr.    brick    and    $3.04    to    $2.25    per    sq.    yd.    for    shale 

•f    Brooklyn)     Builders'    Trucking    &    Material    Co.,    Bed-  brick.      The    Mack    Paving   Co.  bid,   respectively.    $2.32   to 

ford  Aw.  and   I>egraw    St..  $10,661    (awarded   contract);  $3.65   and    $2.15    to  $2.75   per  sq.    yd.,   whi  e   the   Filbert 

F.    J.    Gallagher,     574     l-ark    PI..    $13,440    Bracken    Me-  Paving    Co.    bid    $3.25    to    $3.15    for    vitr.    brick.      David 

Avcacy    Co.,    foot    of    6th    St..    $12,005    J.    J-    C^nnan,  McMahon   was   lowest  bidder  for  two  streets  at  $2.07   to 

Granaead   A»«.  aad   Neck   Road.  $13,590:    Daniel    Doug.  $3.13   per   so.    yd.  .    „                            ....       , 

ha.    ia»    Lo«u    Sc.   $14,377:    Bonacci    Vincelli    C.    Co.,  U.  J.   McNichol  &  Co.  was  lowest  bidder  for  repaying 

ajo  4tk  Aw.,  »i4.io7;  J.  T.  Ruun.  4  and  5  Court  So.,  about    a   mile    with    granite    block    at    $3.7.1   per    sq.    yd., 

ti6.iJo;   Chaa.    Cranlori    44   Court    St..    $13,357;   H.    P.  estimated    altogether    at   about   $100,000,    while   the   Mack 

Geonc.    49    Washington    .\ve..    Richmond    Hill.    $17,333;  Paving  Co.  bid   from  $3  'o.  »5.75   per  sq.   yd^   Cunning- 

Ceo.   F.  iielTin.  1341    Sterling  Pa..  $11,935.  •>""  «    Murray,    $3.84   to    $383;   Arthur    McGinn    ,$2.75 

JsduouriUt,  lU.—The   following  are  the  bids  opened   on    Oct.    14   br   the   Bd.    of   Local    Improv.    for   paving    in 

DiM*.  J  and  4  (fcngineer.  C.  W.  Brown,  of  Jacksonville):  (a)     -Schirtz    St     Bates,     Lincoln;     (b)     K  J.     Iraut     ana 

r.  J.  Sdiaeer,  Jacksonville  (f)  T.   F.   Uyden,  Davenport,  la.;   (d)    P.   H.  Tiernan.  Macomb;    (<•)    A.   F.  J""''. /=>«: 

•onTille;   (/>  John  BreU,  Springfield   (3  bids),  $1.63  per  sq.    yd.     for    Culver    block— total.    $8^.763-^and    |'-56     1"^ 
Pwiagton  btock;   (g)  J.   E.  Salfisbury  &  Co.,  Aurora;   (fc)   Ora  F.   Dunlop,   Edwards.    (Engineers  estimate,  $77,641.) 

a  b              c              d              €              f              e               I' 

■  S9e  lin.  ft.  4x16  Limestone  Marginal  curb  set  in  .^.•e^.a 

sand     ... $     0.45  »     o-S"    $     o-S*    $     o-S"    »     "-S*    »     0-45    $     o-54    $     0-48 

24.16a  Un.  ft.  Concrete  combined  curb  and  gutter..         .67  .55            -7'            .0^           ,*S            -oS            -60             -64 

64  caat  Iron   sewer  inleU 25.00  35.00        30.00        27.00        26.00        22.00        25.00        26.00 

jt,4<o  S.9  aq.  yds.  brick  par.  on  4-in.  con.  found.      1.51S  158          '-^7          i**          105          150          168          i.oo 

)<,46a  >4   sq.    yds.    sand   fiU 035  03             'S           02            .03            .03             03            .04 

13413    eu-    yds.    excar.    and    grade 30  .16            .35            .16            .25            .16            .16            .20 

i3.»ij  cu.   yds.    (extra  per  cu.    yd.)    for  handling  .51             .6S            -55          >  00            -50            -75          '-0° 

and  spreading  earth  on  levee .50  

Totals    $83,737  $79,805    $88,750    $84,306    $86,344    $81,155    *84,925    $83,287 


*Bids  were  opened  on  Oct.  9  by  Bird  S.  Coler,  Pres. 
Brooklyn  Boro..  for  reflating  and  repaving  with  asphalt 
oa  a  concrete  foundation  Bedford  .Ave.,  from  Division 
Ave.  to  Heyward  St.,  and  the  Brooklyn  .Mcatraz  Co., 
12th  St.  and  Gowanaa  Canal.  Brooklyn,  secured  the 
contract  at  the  following  bid:  15.490  sq.  yds.  asphalt 
$1.30;    15,490    sq.    yds.    present    pavt.,    to    be    re- 


moved. $i,3(;  30  sq.  yds.  old  stone  pavt.,  relaid,  40  cts.; 
3,150  cu.  yos.  concrete.  $6;  4,660  lin.  ft.  new  curb,  set 
in  concrete.  $1.35:  650  lin.  ft.  old  cub.  reset  in  con- 
crete, 70  cts.:  44  noiseless  covers  and  heads  complete, 
far  sewer  manholes,  $18;  total.  $59.48^.  Totals  of  other 
bids:  Cfanford  Co..  190  Montague  St..  Brooklyn,  $69,- 
340;  Uvalde  Asphalt  Paving  Co.,  i  Bway.,  N.  Y.  City, 
$69,684.  and  Barber  Asphalt  Paving  Co.,  114  Liberty  St., 
New  York  City.  $61,083. 

Bids  will  be  received  until  Nov.  13  by  Bird  S.  Coler, 
Boro,  Prca.,  for  paving  portions  of  Kenilworth  PI.,  E. 
ctk,  £.  19th,  11th,  Lynch  and  Martense  Sts.,  Newkirk, 
Prospect  and  Ovington  Avca.  Engineer's  estimate:  30,630 
sq.  yds.  asobalt  pavt..  13,370  sq.  ft.  cement  sidewalk, 
2.395  cu.  yos.  concrete,  3.990  lin.  ft.  new  curb.,  etc. 

RotlutItT,  S.  y. — The  City  Council  is  reported  to  have 
authorised  the  paving  of  Atkinson  St,  with  trap  rock 
and   constructing  cement    walks. 

Ntmburfh,  S.  Y. — Local  press  repoits  state  that  bids 
will  be  received  until  Nov.  5  by  the  City  Clk.  for 
paving  a   portion   of   South   St. 

Salisbury,  S.  C. —  Bids  will  be  received  until  Nov.  7 
by  A.  H.  Hoyden,  Mavor,  for  $100,000  street  and  general 
imprDvement  bonds.  For  further  information  address  fl 
J.  Overman,  City  Clk. 

Cmcimnaii.   O. — It  is  stated  that   all  bids  operted   Oct. 

24    for   paving   with  asphalt    a  portion    of    Burgoyne    St. 

have  been  rejected.  According  to  reports  new  bids  will 
W  received. 

SamJusky,  O. — Preliminary  legislation  for  the  paving 
of  Waahington  St..  about  14,000  sq.  yds.  on  concrete 
fonndation,  has  been  passed  by  Cit^  Council.  Jos.  Sotii, 
Jr..  City  Auditor;  A.  C.  Schultz,  City  Engr. 

Dajt»n.  O. — The  City  Council  is  reported  to  hsve 
passed  an  ordinance  providing  for  the  paving  of  a 
pocticsi    of    Point    St. 

The  Bd.  of  Pub.  Service  is  reported  to  have  opened 
tsdai  as  iollowa^  for  paving  RobcrU  Boule.:  J.  O.  Shoup 
k  Co..  crcoaoled  wood  block  $26,686,  macadam  $14,181; 
J.  E.  Conley  Co.,  15  N.  St.  Clair  St.,  bituminous  ma- 
cadam  $I7.SI7.  macadam  $14,675,  with  wood  block  a 
portloa  of  tWc  bovkvard,  $20,080;  Wm.  J.  Kernan,  brick 
ff>,443,     —-*—*"-     $14,788:     Al.     Wroe     <t     .Son,     brick 


fe 


■  8.443;     Barber    Asphalt    I'aving    Co.,    asphsll    $30,937; 


_^.. ...    CofMt.   Co.,   of   Cincinnati,  O.,  asphalt  $31,133, 

aad   Andrews    Aspbsh    Psving    Co.,   ssphalt   $21,208. 

,  OkU. — The  City  Engineer  is  reported  to  have 

direclcd  to  prepare  phaa  sad  specifications  for  street 
Its.  at  an  estinssted  cost  of  $90,000. 


Portlomd  Ore.— The  Executive  IM.  is  suted  to  have 
tins II ail  Vm  as  follows  for  psving:  Warren  Constr.  Co., 
Surii  St.,  $15,708:  Elizabeth  St.,  $13,953;  Nortbrup  St., 
$5,731;  Knott  St.,  $11,300;  Williams  Ave.,  $17,537;  First 
St.,  $18,435:  Grand  Ave..  $1,503;  Vaughn  St.,  $17,739; 
Broadway.  $13,784.  Pacific  Bridge  Co..  Elizabeth  St., 
$13,158:  E.  37ih  .St.,  $6,987:  Williams  Ave.,  $16,708; 
Broadway.  $14.0*7:  K-  •«••  St..  $5,793;  K-  >4tl>  St., 
$0,497;  E.  Washington  St.,  $16,415;  E.  sad  St.,  $5,382. 
SWvcns  Bros..  E.  21st  St.,  $1,407:  Frankfort  St.,  $11,510. 
BecUII  Bros..  Page  St,  $3,773:  Gladstone  Ave.,  $14,094: 
Bortbwick  St.,  $1,402;  F>nton  St.,  $2,175;  Flint  St., 
$3,210.  Chaa.  E-  Pottage.  E.  Morrison  St..  $3,981.  Mil- 
ler ft  Bauer,  Denver  Ave..  $3,46?;  E,  9«h  •'>'•.  $3.7o«: 
Tacons  Ave.,  $3,178:  Nehalem  Ave.,  $3,334.  Concrete 
Coastr.  Co.,  Grand  Ave.,  $3,014.  Star  Sand  Co.,  Ralei^ 
St.,  $2,084:  Ivewis  St..  $4,386:  Dixon  St.,  $1,835;  Bortb- 
wick   St.,   $1,370;    Benton    St.,  $3,148;    Flint    St.,  $3,255. 


to  $2.90:  Michael  O'Rourke.  $3.30  to  $3.97;  Samuel  S. 
Hader.  $2.92  to  $3. 97,  and  W.  A.  Ryan,  $2.88  to  $3.73 
per  sq.    yd. 

'Harrisburg.  Pa.— The  contract  lor  constructing  5,280 
ft.  of  State  Road  in  Londonderry  Township  is  stated  to 
have  been  awarded  to  W.   H.  Smith,  at  $7,029. 

'Harrisburg,  Pa.— The  contract  for  paving  1,800  yds. 
on  Maclay  St.  is  stated  to  have  been  awarded  to  VVar- 
ner-QuinUn    Co.,    42    Broadway,     New    York,    N.    Y.,    at 

'•IfarliVr  Asphalt  Paving  Co.,  Philadelphia,  is  stated  to 
have  secured  the  contract  for  paving  Chestnut  St.  for 
about  $3,000.  ,    ^  .  c 

The  following  bids  are  reported  opened  Oct.  14  tor 
resurfacing  4,100  s<i.  yds.  of  Walnut  St.:  Warner.Quin- 
lan    Co..    $3.46   and    Barber    .Asphalt    Paving    Co.   at    $2.25 

'"The  vl'a'rner-Quinlan  Paving  Co.,  42  Broadway,  New 
York  N.  Y.,  is  reported  to  have  submitted  the  lowest 
bid  for  paving  Hummel  St.  at  $1.93.  and  the  Barber 
Asphalt  Paving  Co.  the  lowest  bid  for  Moltke  St.,  at 
$1-94. 

Columbia,  S.  C. — Bids  will  be  received  by  the  Street 
Comn.  until  Nov.  25  for  paving  Main  St.  with  either 
vitrified  brick,  woml  block,  asphalt  or  hitulithic  about 
65,000  s<|.  yds.  and  17.000  lin.  ft.  combined  con- 
crete curb  and  gutter  and  4.500  lin.  ft.  concrete  storm 
drains,  as  advertised  in  The  Engineering  Record.  En- 
gineer, J.    L.    Ludlow,  of   WinslonSalem.   N.   C. 

Knorfille,  Tfnn. — It  is  stated  that  contracts  will  soon 
be  received  for  naving  portions  of  Hill,  Union,  Asylum, 
Oak,  Deaderick,  4th  and  5th  .\vcs..  Locust.  Arthur. 
Central  .Market,  Central,  Lultrcll  and  Decry  Sts.  and 
Bway. 

Memphis,  Tenn. — Bids  will  be  received  until  Nov.  7 
at  the  office  of  Ennis  M.  Douglas,  City  Register,  for  pav. 
ing  with  brick  a  iiortion  of  Orleans  St.;  also  La  Clede 
Ave.  with  gravel. 

Ft.    Worth,    r«T.— The    city    of    Ft.    Worth    expects  to 

pave    about    15    miles    of    streets    with    brick,    asphalt  or 

bitulithic.  Specifications  may  be  had  on  application  to 
E.  C.  Woodward,  City  Engr.;  J.  I.  Nunnally,  City  Aud. 

'Otympia,  Wash. — The  contract  for  grading  and  macada. 
mizing  State  Road  No.  2  is  rcjiorted  to  have  been  awarded 
to  C.  H.  loosing,  at  $9.750.  Bids  opened  by  Jos.  M. 
Snow,  SUte  Highway  Bd.,  on  Oct.  15. 

'Chehalis,  WajA.— Anderson  &  Robinson  are  stated  to 
have  secured  the  contract  for  macadamizing  PrindU- 
St.,  at  $8,498. 

Bellingham,  Wash.-  Bids  will  be  recrived  until  Nov.  9 
by  the  State  Highway  Bd.  (Joli.  M.  Snow.  Sicv.),  Olym- 
pia.  for  grading  and  graveling  State  ,\id  Koad  No.  3,  near 
Bellingham. 

•  The  Bd.  Pub.  Wks.  is  stated  to  have  awarded  the  con- 
tract ifor  improving  a  portion  of  Astor  St.  to  K.  Sauset 
for  $4,781. 

Seattle,  Wash. — The  only  bid  received  on  Oct.  13  by 
the  Bd.  of  Pub.  Wks.  for  grading,  paving  with  asphalt 
and  constructing  sewers,  etc.,  on  40th  Ave.  was  sub- 
mitted by  Rich  &  Harris,  of  Seattle,  as  follows:  Clearing 
and  grubbing  (lump  sum),  $5,000;  2,700  lin.  ft.  8-in.  pipe 
sewer.  95  cts.;  460  lin.  ft.  lo-in.  pipe  sewer,  $1.25;  130 
lin.  ft.  Sin.  wood  pipe  sewer,  $3;  22  4!^  ft.  manholes, 
ea.,  $80;  5  4'/j  ft.  manhoks,  to  be  remodeled,  $80; 
24  catch  basins  (1)  inlet,  ea,,  $75;  8  catch  basins  (2) 
inlet,  ea.,  $85:  1,900  lin.  ft.  curb  armored  concrete, 
$1.10:  14,870  lin.  ft.  curb,  standard  concrete,  50  cts.; 
2U30  lin.  ft.  curb,  special  concrete,  50  cts.;  100  sq.  yds. 
sidewalk  repair  concrete,  $1.50;  24,765  v^.  yds.  asphalt 
pave.,  $2.35:  3,325  sq.  yds.  brick  gutters,  $3-40; 
420  lin.  ft.  wocd  stop,  50  cts.;  10  flush  tanks,  ea.  $125; 
i    catch  basins   to  move,  $25;    4    catch  b-isins,   no   inlets, 


ea.  $65:  2  single  inlets,  ea.  $15:  8  inlets  to  be  moved, 
ea.  $5:  6  adjusting  C.  B.  &  M.  H.  covers,  ea.  $2.50; 
26  monument  cases,  ea.  $10;  680  sq.  yds.  concrete 
walks,  $1.35:  150  lin.  ft.  tile  drain,  20  cts.;  c)8  cu.  yds. 
retaining  wall,  $10:  190  lin.  ft.  iron  railing,  $1.25; 
3,210  lin.  (t  8in.  C.  1.  pipe  Class  "A,"  $.;;  3,123  lin. 
ft.  8-in.  C.  1,  pipe  Class  "B,"  $2.10;  14  8-in.  gates,  ea. 
.$45;  18  hydrants,  ea.  $100;  80  lin.  ft.  6-in.  C.  I.  pipes, 
hyd.  conn.  "A,"  $1.50;  80  lin.  ft.  6-in.  C.  I.  pipes,  hyd. 
conn.  "B,"  $1.60;  14  brick  gate  chambers,  new,  ea,  $40; 
4  brick  gate  chambers,  exit  gates,  ea.  $40;  7,500  cu.  yds. 
subgrading,    60   cts.     Total,   $120,475. 

Tne  following  are  the  bids  opened  on  Oct,  12  by  the 
Bd.  of  Pub.  Wks.  for  maintenance  of  24,765  sq.  yds. 
asphalt  pavt.  on  40th  Ave.:  (a)  price  per  sq.  yd.;  (b) 
totals:  Rich  &  Harris,  a  3  cts.;  h,  $7,429,  Independent 
Asphalt  Paving  Co.,  Pioneer  BUig.,  a  2^/2  cts.:  b  $6,191. 
L.  B.  Loomis  &  Co.,  Western  Ave.  and  Bell  St..  bid 
on  Oct.  12  for  improving  31st  Ave.  as  foiltjws:  Fixed 
estimate,  $1,500;  clearing  and  grubbing  (lump  sum), 
$1,575:  59,000  cu.  yds.  earthwork,  iy'/i  cts.:  16  man- 
holes to  be  adjusted,  ea.  $20;  250  lin.  ft.  lo-in-  pipe 
sewer,  $1,85:  90  lin,  ft,  12  in,  pipe  sewer,  $2,  and  120 
lin.  ft.  8-in.  pipe  sewer,  $1.60.  Total,  $26,484.  P,  J. 
McHugh,    2228   7th    Ave.,   bid    for    this   work    $27,873, 

•The  Hd,  of  Pub,  Wks,  on  Oct,  14  .iwarded  con- 
tracts as  follows:  Irving  St,,  concrete  sidewalks,  to 
E,  II.  Rawle  &  Co.,  313  Boston  Blk.,  $5,976;  6th  Ave.  con- 
crete sidewalks,  Smith  &  Hall,  Downs  Blk.,  $10,806:  F'uh- 
man  Ave.,  grading  and  constructing  necessary  bulkheads, 
International  Contract  Co..  New  York  L'lic..  $41,465; 
Westlake  Ave.,  planking.  Holt  &  JetTery,  $10,352;  Union 
St..  i)aving  with  sandstone  blocks.  Sparger  Cloncrete 
Co.,  562  Colman  Illk,  $24,541. 

We  are  informed  that  an  ordinance  has  been  passed 
by  City  Council  authorizing  the  Bd.  of  Public  Works  to 
construct  an  asphalt  plant  capable  of  turning  out  54,000 
sq.  yds.  of  asphalt  per  day,  to  be  used  in  the  main- 
tenance of  all  future  streets  paved  with  asphalt.  Esti- 
mated cost  of  plant,  $60,000:  15  teams  and  wagons, 
$i8,7,so,    and    stables   and    quarters    for    men,    $22,500, 

Bids  will  be  received  by  the  lid.  of  Pub,  Wks, "  ((J,  1.', 
Bagley,  Secy,)  until  Nov,  9  for  the  following  improve- 
ments: Concrete  sidewalks  and  wood  crosswalks  on 
Ilanford  and  other  streets,  together  with  necessary  drain- 
age;  estimated  cost,  $30,500;  grading,  curbing  and  con- 
structing concrete  sidewalks  on  36th  Ave,,  N, ;  estimated 
cost,  $20,800;  concrete  sidewalks  and  wooden  crosswalks 
on  Meridian  Ave.,  with  necessary  drainage;  estimated 
cost,  $72,000;  concrete  sidewalks  and  wood  crosswalks  on 
Brooklyn  Ave,,  together  with  necessary  drainage;  esti- 
mated cost,  $5,000,  and  grading  and  concrete  sidewalks  on 
Phinney  Ave,;   estimated  cost,  $5,600. 

The  lowest  bid  opened  on  Oct.  19  by  the  Bd.  of  Pub. 
Wks.  for  grading  and  constructing  concrete  walKS  on  E. 
Olive  St.  was  submitted  by  E.  H.  Kawle  &  Co.,  Arcade 
Annex,  at  the  following  bid:  Fixed  estimate,  $900; 
cleaning  and  grubbing  (lump  sum),  $175;  900  cu.  yds, 
earthwork,  40  cts,;  3  M,  ft,  curbs  and  gutters,  $26:  14  M. 
ft.  crosswalks,  $26;  5,457  sq.  yds,  concrete  walks,  $1,26; 
2  catch  basins,  2  inlets,  ea,,  $85:  1,500  lin,  ft,  3-in,  sewer 
pipe,  15  cts,;  450  lin,  ft,  half  tile  gutter,  25  cts,;  658 
lin.  ft,  8-in,  sewer  pipe,  $1,60;  5  manholes,  ea.,  $78: 
total,  $10,791.  Hans  Pederson,  511  7th  Ave.,  S,,  bid 
for  this  work   $11,476. 

The  only  bid  received  and  opened  on  Oct,  19  for  grad- 
ing, etc.  Lakeside  Ave,,  was  submitted  by  S.  Normile, 
New  York  Blk.,  at  the  following  bid;  Fixed  estimate, 
$2,000:  5.5  acres  cleaning  and  grubbing.  $250:  35,000 
cu.  yds.  earthwork,  43  cts.;  77  M.  ft.  curbs  and  gutters, 
$26:  260  lin.  ft.  box  drain,  75  cts.;  36  M.  ft.  bulkhead 
lumber,  $30:  210  bulkhead  piles,  ea.,  $7.50,  and  1,500 
lin,   ft,   bulkhead  rail.  10  cts,;  total,  $23,427, 

Milwaukee,  Wis. — Chas,  Poetsch,  City  Kngr,,  is  re- 
ported to  have  submitted  a  proposition  to  the  Metropoli- 
tan Park  Conim,  for  a  boulevar<i  system  around  the 
city, 

"^Ottazi-'a.  Out. — Newton  J,  Ker,  City  Engr,,  writes 
that  the  Iroquois  Iron  Wks,,  of  Buffalo,  N.  Y,,  has 
secured  the  contract  for  constructing  the  asphalt  and 
bituminous  paving  plant  (bids  opened  Oct.  16)  for  $14,- 
800. 

Toronto,  Ont. — Bids  will  be  received  until  Nov.  5  by 
E.  Coatsworth  (Mayor),  Clinin.  Bd.  Control,  for  paving 
with  asi)ha]t  portions  of  Dewson  St.,  Montrose,  Ryerson 
and  Barton  Aves. ;  with  bitulithic,  Huron  St.  and  Avenue 
Rd,,  and  constructing  concrete  walks  and  curbs  on  por- 
tions of  numerous   streets, 

*Tiu'  lid,  of  Control  on  Oct,  2,3  is  reported  to  have 
awarded  contracts  as  follows:  Godson  Contr,  Co,  i»aving 
Berkclfy  St,.  $3,724:  Dutchess  St,,  $5,496;  Barber  As- 
I  halt  Paving  Co,,  Bloor  St.,  $8,718;  Warren  Bituminous 
Paving  Co.,  Lindsay  Ave.,  $4,683. 

Markliam.    Ont. — See    "Power    Plants,    Gas    and     Elec- 


POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes   Arranged    Alphabetically    by   States. 

Monlnomerv.  Ala. — The  Montgomery  Light  &  Water 
Power  Co.  (R.  J,  Chambers.  Mgr,),  is  reported  to  have 
dccid  d  to  expend  about  $100,000  in,  improvements  to 
include  the  installation  of  a  large  amount  of  machinery 
for  increasing  the  capacity  of  the  plant,  as  well  as  im- 
proving the  quality  of  gas  furnished  to  Montgomery 
patrons,  A  complete  new  gas  arch  bench  with  6  re- 
torts for  purifying  the  gas,  in  increasing  the  output, 
as  well  as  the  installation  of  additional  scrubbers  and 
exhausters;  also  the  installation  of  an  additional  trans- 
misssion  line  from  Montgomery  to  the  water  power 
plant  on  the  Tallapoosa  river,  30  miles  from  here.  In 
connection  with  this  transmission  line  additional  banks 
to  step  ui>  and  step  down  transformers,  and  the  latest 
methods    of    lightning    arresters    will    be    installed. 

'.'irisona. — The  Secretary  of  the  Interior  at  Wash- 
ington, D,  C,  has  awarded  C(mtracts  for  transformers 
and  switchboard  apparatus  for  use  in  connection  with 
the  Salt  River  irrigation  i)roject,  Ariz,,  as  follows: 
Transformers,  the  Wagner  Electric  Mfg,  Co,,  of  St, 
Louis,  Mo,,  for  $23,970:  switchboard  api>aratus,  the 
General    Electric  Co,,   of  Schenectady,   N.    Y,,   for  $37,671, 

Calistoea,  Cal. — Henry  Brown  is  reported  to  have  se- 
cured  a  franchise  to  furnish  light,  heat  and  power. 

San  Jose,  Cal. — Chas.  H.  Pieper,  City  Engr,,  has  com- 
pleted and  presi-nted  to  the  mayor  and  city  council  his 
report  on  the  construction  of  a  municipal  electric  light 
plant  for  the  city,  and  recommends  the  selection  of  an 
electrical,  steam  driven  unit  of  not  less  than  3ookw, 
capacity,    arranged    to    permit    future    extension;    the    total 


*Utwu  fiuvked  Ihtu  pvt  the  nomtt  of  parties  awarded  contracts. 
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cost  of  the  proposed  plant  together  with  pole  lines, 
underground  conduits,  lamps,  apparatus  and  appurtenances 
would  cost    about  $200,000. 

Colcbrook,    Conn. — See    "New    Industrial    Plants." 

Washington,  D.  C. — Bids  will  be  received  at  the  Hureau 
of  Supplies  and  Accounts,  Navy  Dept.,  Washington,  D. 
C,  until  Nov.  12  to  furnish  at  the  navy  yards  and  naval 
stations  the  following  supplies;  Brooklyn,  N.  Y. :  Sch. 
449— Steam  disinfecting  plant.  Pensacola.  Fla. :  Sch. 
435 — 175  boxes  metallic  shingles  and  300  ft.  galvanized 
ridge  rolls.  Sch.  436—125  bbls.  Portland  cement  in 
wood,  31,500  ft.  yellow  pine.  Sch.  437 — 14,400  lbs.  bolts 
and  nuts.  Sch.  438 — 7-834  lbs.  rolled  bronze;  8,000  lbs. 
ingot  copper;  10,500  lbs.  bar  iron;  39,551  lbs.  steel 
rivets;  about  63,256  lbs.  medium  steel  plates:  sheet  steel; 
9,900  lbs.  steel  angles;  201,298  lbs.  steel.  New  Orleans, 
La. :  Sch.  435 — Electrical  supplies.  Bids  will  also  be 
received  until  Nov.  19  as  follows:  Pensacola,  Fia.;  Sch. 
448 — I  motor  driven  rotary  or  centrifugal  ])ump ;  4  trans- 
formers   and    4    motor   generator    sets;    erecting    complete 

I  hot  water  heating  system.  New  Orleans.  La.:  Sch. 
448 — Supplying  new  roof  for  north  wing '  of  building 
No.  6.  California  City  Point,  Cal. :  Sch.  450 — 50-kw. 
generating  set.  Boston,  Mass.:  Sch.  445 — i  double  angle 
and  beam  punch;  4  variable  speed  gears.  Norfolk,  V  a. : 
Sch.  445 — 12  2-ton  trolley  hoists;  i  motor-driven  drilling, 
boring  and  milling  machine.  Charleston,  S.  C. :  Sch. 
445 — I  combination  band  saw  and  rip  saw.  Portsmouth, 
N.  H. :  Sch.  446 — 1  motor-driven  pipe  threading  ma- 
chine ;r  engine  lathe.  Applications  for  proposals  should 
designate  the  schedules  desired  by  number.  E.  H.  Rogers, 
Paymaster  Genl.,  U.  S.  N. 

*Savannah,  Ga. — The  Savannah  Lighting  Co.  is  re- 
ported to  have  secured  the  contract  for  city  lighting 
(bids  opened  Oct.   15). 

Macon,  Ga. — E.  W.  Gould,  W.  T.  Morgan  and  others, 
of  Savannah,  representing  the  Citizens  Electric  Co.  of 
Savannah,  are  reported  to  have  petitioned  the  City  Coun- 
cil of  Macon   for   a  franchise. 

Hagerstown.  I  mi. — The  Town  Bd.  is  reported  to  have 
passed  an  ordinance  providing  for  the  issue  of  bonds  for 
the  construction  of  the  proposed  electric  light  plant.  Plans 
and  specifications  have  been  ordered. 

Knightstown.  Ind. — The  City  Council  is  stated  to  have 
passed  an  ordinance  jiroviding  for  the  issue  of  $1 2,000 
bonds  for  the  purchase  of  new  machinery,  boilers  and 
equipment    for   the  electric   light  plant. 

Gosport,  Ind. — The  C.osport  Electric  Light  &  Power 
Co.  is  reported  incorporated,  to  construct  and  operate  an 
electric  light  and  power  plant.  Directors:  W.  A.  Mont- 
gomery, J.   S.   Davis  and  J.  C.  'Brown. 

Latonia,  Ky.—\x  a  recent  meeting  of  Council  the 
Kentucky  Electric  Co.  is  reported  to  have  secured  a 
franchise  for  electric  lighting  of  the  streets  at  $60  per 
arc  lamp  per  yr.  for  the  first  3  yrs. 

Eunice.  La. — The  City  Council  is  renorted  to  have 
granted  a  franchise  to  Chas.  Lauve,  of  Franklin,  for 
an  electric  light  plant,  to  cost  about  $30,000.  Vvarren  B. 
Reid,  of  New  Orleans,  will  be  associated  with  Mr. 
Lauve    in    the    construction. 

St.  Michaels,  Md. — Walter  L.  Butler,  of  Philadelphia, 
Pa.,  is  reported  to  have  petitioned  the  Town  Comrs.  for 
a   franchise  for  an  electric   light  plant. 

Baltimore.  Md. — The  Bd.  of  Awards  on  Oct.  18  re- 
jected bids  recently  received  for  dynamo  to  be  installed 
in    Eastern    High    School,   and   will    receive   new   bids. 

Traverse  City,  Mich. — ^The  Manistee  River  Power  Co. 
is  reported  formed,  with  a  capital  of  $i,ooo,ooq,  to  de- 
velop power  in  Manistee  River.  It  will  construct  four 
dams  on  Manistee  River  with  a  capacity  of  20,000  h.p. 
continually  for  24  hours.  The  first  dam,  developing  5,000 
h.p.,  will  be  built  in  Greenwood  Township,  Wej^ord 
County,  and  the  lines  from  the  first  dam  will  run  to 
Cadillac,  Elk  Rapids  and  Traverse  City.  D.  T.  Albertson, 
of  Kalamazoo,  is  reported  to  be  the  cliief  promoter. 

Iron  River.  Mich.— A.  J.  Lytic  and  F.  A.  Morirson  are 
reported  to  have  in  contemplation  the  purchase  of  ma- 
chinery for  an  electric  light  plant. 

Corunna,  Mich. — The  Shiawassee  Light  &  Power 
Co.  (H.  A.  Sprague,  Mgr.,  Corunna,)  is  reported  to  be 
preparing  to  raise  its  dam  at    Shiatown   from  8  to    15   ft. 

Manchester,  Mich. — W.  J.  Hoffer,  City  Clk.,  writes 
that  the  citizens  have  voted  to  purchase  the  electric 
light  plant   owned  by  J.   H.   Kingsley. 

Kandiyohi,  Minn. — It  is  reported  that  C.  E.  Kroona 
may    install    an   electric    light   plant. 

'Duluth,   Minn.— The    Water   &    Light    Comrs.    on   Oct. 

I I  awarded  to  Thomas  &  McCoy  the  contract  for  laying 
gas  pipes  in  ist  Alley,  between  8th  Ave.  west  and  7th 
Ave.  east,  connecting  with  and  extending  the  old  Prindle 
Gas  Co.'s  main  in  the  alley  mentioned,  for  about  $10,- 
500.  They  hid  50  cts.  per  foot  for  laying  i)ipe,  $1.10 
per  yd.  for  excav.  and  $9  per  yd.  for  rock  work.  The 
contract  for  laying  water  and  gas  mains  on  London 
Road,  from  1 9th  to  2 1  st  Aves.  east  was  awarded  to 
Emile  Engle.  931  E.  54th  St.,  Duluth.  at  67  cts.  per 
ft.  for  laying  the  pipe.  $1.10  a  yd.  for  excav  and 
$7-75  per  yd.  for  rock  work,  and  Fairbanks,  Morse  & 
Co..  of  St.  Paul,  secured  contract  for  laying  4-in.  grs 
main  in  Main  St.  from  53d  to  56th  Aves.  west,  at  20 
cts.  per  ft.  for  laying  pipes  and  87  cts.  per  yd.  for  the 
excav. 

Louisville,  Miss. — Tlie  Louisville  Light  &  Water  Co. 
is  reoorted  incorporated,  with  a  capital  of  $20,000,  by 
W.  L.   Strong,  J.  L.   McCracken  and  others. 

Burlington  Junction,  Mo. — The  Burlington  Junction 
Electric  Light  &  Power  Co.  is  rejiorted  incornor^ted  with 
a  capital  of  $6,000  by  T.  D.  Garrett,  Jesse  F.  Robertson 
and    others. 

Helena,  Mont. — .\t  a  recent  meeting  of  the  State  Bd. 
of  Land  Comrs.  upon  anpHcation  of  the  Collins  Land 
Co..  of  Helena,  the  Board  sold  to  the  Capital  City  Power 
Co.  the  land  on  each  side  of  Missouri  River  in  Sec.  36, 
Township  13  north,  Range  3  west  and  in  Sec.  16,  and 
these  lands  will  be  flooded  by  the  new  dam  to  be  con- 
structed below  Hauserlake. 
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Central    City.    AVh.-The    City    Council    is    rei><)rted    to  Clifton  Forge,    Ffl.— At  at  meeting   of  City   Council  on 

have    passed    on    second    reading    the    ordinance  granting        Oct.  21   a  bid  for  the  electric  light  franchise  was  received 
^  *    "  -----  j^^^  jjj^  Clifton   Forge  Ice  &  Bottling  Wks.  atid  referred 


L.    S.   Jenkins  and   H.    D.    Forest,  of   Omaha,   a  franchise 


for  an  electric  light  plant, 

Arlington,  Neb.— The  Arlington  Electric  Light  &  Pow- 
er Co.  is  reported  to  have  decided  to  erect  a  brick  build- 
ing and  install  a   i3o-h.-p.   boiler  and   a  go-h.-p.   engine. 

*Tekafnah,  Neb. — Bortenlanger  &  Co.,  of  Omaha,  are 
reported  to  have  secured  contract  for  constructing  elec- 
tric  light   plant. 

Flattsmouth,  Neb. — Earl  C.  Westcott,  of  Plattsmouth, 
writes  that  he  proposes  building  8  miles  transmission 
line  to  connect  with  the  plant  of  the  Omaha  Electric 
Light  &  Power  Co.,  at  Omaha,  but  will  only  need  sub- 
station  equipment   and    transformers. 

Glens  Falls,  N.  Y. — The  International  Paper  Co.,  of 
Glens  Falls,  is  reported  to  be  considering  the  construc- 
tion of  a  dam  on  Spier  I'alls  for  tne  purpose  of 
furnishing  power  for  a  pulp  mill  or  electrical  plant. 
The  Construction  Dept.  of  the  International  Paper  Co. 
is    at   30    Broad    St.,    New   York    City. 

Niagara  Falls.  N.  V. — A  franchise  is  reported  to  have 
been  granted  to  the  Niagara  Falls  Lighting  Co. 

y'orktown,  N.  K.— The  municipal  authorities,  it  is  re- 
ported, have  granted  to  the  Northern  Westchester  Light- 
ing Co.  a  franchise  for  both  gas  and  electricity. 

Castile,  N.  Y. — Jas.  C.  Horning,  of  Lamont,  Wyoming 
County,  N.  Y.,  writes  that  the  proposed  dam  to  be 
constructed  across  East  Koy  Creek  to  develop  power 
for  electric  lights  to  be  used  in  Castile,  Silver  Springs 
and  Gainesville,  will  cost  about  $15,000  to  $20,000.  The 
company  has  not  yet  bten  organized  but  it  is  hoped  to 
get    work   completed   by   next   spring. 

*New  York,  N.  Y. — The  following  are  the  bids  opened 
on  Oct.  21  by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  for 
installing  electric  equipment  in  addition  to  and  alteration 
in  School  59,  Boro.  of  Manhattan,  LeBaron  B.  Johnson, 
$7,738;  Commercial  Constr.  Co.,  $7,589;  T.  Fred.  Jack- 
son, Inc.,  592  Columbus  Ave.,  $7,250  (awarded  con- 
tract), and  E.  J.   Duggen,  $9,475. 

The  following  are  the  bids  opened  on  Oct.  24  at  the 
office  of  the  Superv.  Archt.,  Treasury  Dept.,  Washington, 
I).  C,  for  the  installation  of  a  flashlight  signal  system 
for  elevators  in  the  U.  S.  Custom  House  Bldg.,  New 
York:  Otis  Elevator  Co.,  N.  Y.  City,  $7,280,  and  Elec- 
tric Supply  &  Repair  Co.,   N.  Y.  City,  $7,280. 

*Brookhn,  N.  Y. — The  following  are  the  bids  opened 
on  Oct.  28  by  C.  IV.  J.  Snyder,  Supt.  School  Bldgs..  N.  Y. 
City,  for  installing  electric  equipment  in  School  5,  Boro. 
of  Brooklyn:  T.  Fred.  Jackson,  Inc.,  592  Columbus  Ave., 
N.  Y.  City,  $15,995  (awarded  contract);  Peet  &  Powers, 
$16,676,  and  Reis  &  O'Donovan,   Inc.,  $16,439. 

HcndersOnville,  N.  C. — Bids  are  wanted  for  lighting 
the  streets  with  electricity;  at  present  26  12,000-c.p.  lamps 
are  used;  will  increase  to  30  or  more.  I'or  further  in- 
formation address  Michael  Schenck,  Mayor. 

Smithfield,  N.  C. — We  are  informed  that  an  engineer 
will  probably  be  selected  on  Nov.  4  to  prepare  plans  and 
specifications  for  water  works,  a  sewerage  system  and 
electric  light  plant,  and  an  election  will  the  be  called 
to  vote  on  issuing  bonds  for  the  construction  of  same. 

Thomasvilte.  N.  C.—B.  F.  W.  Bryant,  of  Boston,  Mass.. 
is  reported  to  have  secured  a  franchise  for  an  electric 
light  plant.  The  company  will  be  known  as  the  Thomas- 
ville  Light  &  Power  Co.,  and  proposed  plant  will  cost 
$20,000. 

Cincinnati,  0. — Press  reports  state  that  contracts  will 
probably  sooii  be  let  for  rewiring  old  City  Hospital  at 
a  cost  of  $7,000.     Architects,   Elzner  &  Anderson. 

Youngstown,  O. — Press  reports  state  that  at  a  meeting 
of  the  Lighting  Com.  of  City  Council  on  Oct.  19  it  was 
decided  to  report  favorably  on  the  proposition  to  con- 
struct  an  electric  light  plant. 

Alliance,  O.—J.  G.  White  &  Co.,  New  York.  N.  Y.,  has 
contracted  with  the  Alliance  Gas  &  Power  Co.  to  act  as 
consulting  engineers  and  supervise  the  purchase  and  in- 
stallation of  a  large  turbine  generator  and  a  battery  of 
350-h.p.  boilers,  with  complete  auxiliaries  for  both  elec- 
trical and  steam  ends.  The  new  equipment  will  be  in- 
stalled in  the  old  plant  of  the  Alliance  Gas  &  Power 
Co.  through  the  winter  and  will  be  transferred  later  to  a 
new  plant,  the  construction  of  wbich  will  be  begun  by 
the  engineers  early  in  the  spring. 

Newburgh  Heights,  O. — Bids  will  be  received  until  Nov. 
18  at  the  office  of  P.  S.  Ruggles.  Village  Clk.,  for  light- 
ing the  village  streets. 

*  Philadelphia.  Po.— Director  Stearns,  of  the  Dept.  of 
Pub.  Wks.,  on  Oct.  28  awarded  contract  for  the  elecrtical 
equipment  at  the  Torresdale  filter  plant  to  the  D'Olier 
Eng.    Co.    for   $77,002. 

Boston,  Pa. — The  Superintendent  of  Lighting  is  re- 
ported to  have  been  authorized  to  prepare  specifications 
and   ask   bids   for   300    arc   lamps. 

Pittsburg,  Pa. — Bids  will  be  received  until  Nov.  7  by 
the  Committee  on  High  Schools  (Chas.  Reisfar.  Jr.)  for 
installing  an  electric  lighting  plant  in  the  5th  Ave.  High 
School;    probable    cost,    $7,000. 

*Womelsdorf,  Pa. — W.  W.  Lengel,  Boro.  Secy.,  writes 
that  the  contract  for  the  construction  of  a  municipal  elec- 
tric light  I'lant  (bids  opened  Oct.  i",)  has  ben  awarded 
to  the  Reading  Electric  Co..  of  Reading.  Pa.,  for  $11,275. 
Engineer  F.  W.  Darlington,  1140  Real  Estate  Trust 
Bldg.,    Philadelphia. 

Harrisburg.  Pa. — Press  reports  state  that  the  State 
Water  Supply  Comn.  on  Oct.  22  approved  applications 
for  charters  for  the  Iroquois  Power  Co.  and  the  Watts 
Power  &  Water  Co. ;  also  for  the  Mill  Creek  Water 
Co.  to  operate  in  Huntingdon  County,  and  the  Trevose- 
Manor  Co.,  of  Philadelphia. 

Panama. — Bids  will  be  received  until  Nov.  10  at  the 
office  of  H.  F.  Hodges.  Genl.  Purchasing  Officer.  Isthmian 
Canal  Comn.,  Washington.  D.  C.,  for  electrical  fixtures, 
conductor  wire,  car  wheels,  wrought  iron,  steel  tubing, 
etc..  as  per  circular,  No.  399. 


lYahoo.   Neb. — Edw,    Lehmkull,    Mayor,  writes   that  the  Nashville,    Tenn. — Mayor   Brown   in  his  annual  message 

proposed   water    works   and   electric    light   plant    will    cost       recommends  extending  the   light  plant   facilities,    and  also 
bet.   $50,000   and  $60,000.     Engineer  not  yet   selected.  the  better  lighting  of  both  suburbs  and  business  districts. 

'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


to  the  Light  and  Water  Com. 

Richmond,  Ko.— Mayor  McCarthy  on  Oct.  22  aitprovcd 
the  ordinance  providing  for  the  issue  of  $100,000,  the 
first  instalment  needed  for  rehabilitation  of  the  city  gas 
plant.  To  thoroughly  improve  the  plant  it  will  reauire 
about  $350iOoo,  and  several  contracts  have  already  oeen 
awarded. 

Big  Stone  Gap,  Ka.— The  Powell  Valley  Light  &  Power 
Co.  is  reported  incorporated,  with  a  capital  of  $5,000,  to 
construct  electric  light  and  power  plant.  P.  A.  Morrison, 
Pres.,  and  J.  B.  Ayers,  Secy  and  Treas. 

*Spokane,  Wash. — The  lighting  contract  is  reported  to 
have  been  signed  between  the  city  and  the  Washington 
Water  Power  Co.,  by  means  of  which  the  latter  com- 
I'any  supplies  525  lights  to  the  city  for  a  iwriod  of  5 
yrs.  and  at  an  annual  rate  of  $48  ea. 

Spakane,    Wash. — See    "New    Industrial    Plants." 

Stevenson,  Wash. — IL  C.  Eckensbcrger,  of  Portland, 
Ore,,  general  freight  agent  of  the  New  York  Central  lines, 
is  reported  to  have  filed  with  the  County  Clerk  a  petition 
for  permission'  to  appropriate  water  on  Columbia  River 
at  the  Upper  Cascade  Rapids,  for  power  and  manufactur- 
ing purposes. 

Marinette,  Wis. — It  is  reported  that  a  survey  is  to 
be  made  at  once  for  the  Holmes  Lightinji:  &  Power  Co. 
for  the  development  of  the  Grand  Rapids  for  electric 
power  purposes.  The  work  of  construction  will  be 
started  in  the  spring  and  power  brought  to  Marinette 
and   Menominee. 

Crandan.  Wis. — Otto  EckhofT,  of  Wittenberg,  is  re- 
ported to  have  petitioned  for  a  franchise  to  construct  an 
electric  light  plant. 

Penticton,  B.  C. — The  ratepayers  arc  reported  to  be 
considering  the  question  of  constructing  an  electric  light 
plant. 

Kelowna,  B.  C. — R.  Morrison,  City  Clk.,  writes  thai 
the  proposed  $40,000  water  and  electric  light  bonds  to  be 
issued  have  not  yet  been   sold. 

*Brandon,  Man. — The  International  Lighting  &  Htg. 
Co.,  of  Cleveland,  O.,  will,  it  is  reported,  soon  commence 
work  on  the  construction  of  a  gas-producing  plant  at 
Brandon,  for  which  it  has  the  contract. 

^Toronto  Junction^  Ont. — The  Town  Council  is  reported 
to  have  awarded  contract  for  lighting  the  town  for  3 
years  to  the  Stark  T.  L.  &  P.  System.   Ltd.,   of  Toronto, 

at  9  cts.  per  light  per  night. 

Markham_  Ont. — The  citizens  are  reported  to  have 
voted  on  Oct.  22  to  issue  $3,000  bonds  for  extending  elec- 
tric light  plant,  $3,000  for  granolithic  sidewalk,  and  $3,000 
for  completion   of   new   bridge   over  the    Rouge. 

London,  Ont. — At  a  meeting  of  City  Council  on  Oct. 
21  the  engineer  is  reported  to  have  been  instructed  to 
make  estimates  of  cost  of  a  distributing  plant  for  Niagara 
Falls  power. 

Campbellford,  Ont. — The  citizens  are  reported  to  have 
voted  to  issue  $60,000  bonds  to  develop  a  municipal 
electric  power  plant  at   Middle  Falls. 

Mille  Roches,  Ont. — At  a  meeting  of  the  International 
Waterways  Comn.  at  the  Oueen's  Hotel  on  Oct.  24  a 
proposition  for  the  construction  of  a  power  plant  for  the 
development  of  the  water  power  on  St.  Lawrence  River 
at  Mille  Roches,  near  Cornwall,  was  presented  by  the 
St.  Lawrence  River  Co.  of  Canada  (Geo.  Foster.  Pres., 
Montreal,  Que.)  and  by  the  Long  Sault  Development 
Co.  (represented  by  Arthur  V.  Davis,  of  Pittsburg.  Pa.; 
W.  F.  Rickey,  of  Massena,  N.  Y.,  and  E.  B.  Freeman, 
of  Hartford.  Conn.)  The  cost  of  the  work  is  estimated 
at  about  $20,000,000.  It  is  proposed  to  develop  power  at 
this  lower  end  of  Barnard  Island,  where  both  companies 
would  work  together,  and  it  is  said  that  the  scheme  would 
improve  navigation,  doing  awav  with  lock  21  in  the  canal 
and  saving  4  hours  to  steamers  on  the  round  trip.  The. 
St.  Lawrence  Co.  at  present  supplies  Cornwall  with  light 
and  power,  and  its  capacity  is  1,250  h.p..  and  the  new 
plan  provides  for  50,000  h.p.  The  Canadian  concern  will 
invest  $5,000,000  and  the  American  $15,000,000  in  the 
scheme.  The  commission  decided  that  the  Canadian  sec- 
tion should  meet  in  Montreal  on  Nov.  5  to  further  con- 
sider the  matter,  and  the  Bd.  of  Trade.  Harbor  Comn. 
and  other  bodies  there  will  be  asked  to  present  their 
views. 

ELECTRIC  RAILWAYS. 

Notes   Arranged   Alphabetically   by    States. 

Ventura,  Cal.—lt  is  stated  that  bids  will  be  received 
Nov.  12  for  an  electric  railway  franchise,  as  applied  for 
by  F.  M.  Packard  and  Julian  P.  Jones,  along  certain  high- 
ways and  streets  in  Ventura  County.  J.  B.  McCloskey, 
Co.    Clk. 

Woodstock.  HI. — It  is  stated  that  arrangements  are 
being  made  for  the  construction  of  the  proposed  Wood- 
stock. Marengo.  Genoa  &  Sycamore  Fllectric  Ry..  which  is 
to  connect  Woodstock  and  ,  Sycamore.  It  is  proposed  to 
make  Woodstock  the  north  and  Sycamore  the  south  ter- 
minals. The  nromoters  of  the  comnanv:  M.  W.  Powell,, 
John  A.  Schmidt.  Thos.  Edward,  Irwin  D.  Stevens, 
rhas.  A.  Spenny.  T.  H.  Rhodes,  E.  C.  Spinney  and  E.  B. 
Harang. 

Ishpeming^  Mich. — It  is  reported  that  the  Marquette 
County  Gas  &  Electric  Co.  (W.  J.  McCorkindale,  Gen. 
Mgr.,  Ishpeming),  will  soon  place  contracts  for  the 
construction    of    3    miles    of    track. 

Elyria.  O.^The  City  Council  is  stated  to  have  granted 
the  Cleveland,  Southwestern  &  Columbus  St.  Ry.  Co.  a 
franchise    for   a   belt   line. 

Millersburg.  0.~The  Millersburg  &  Eastern  R.  R.  Co. 
is  reported  incorporated  by  O.  S.  Olmstead,  Dan  M. 
Miller,  of  Millersburg,  and  J.  A.  Burke,  of  Cleveland. 
The  line  proposed  is  to  extend  from  Millersburg  to 
Beach  City,  a  distance  of  26  miles. 

Portland,  Ore. — It  is  stated  that  the  United  Railways 
Co.  will  soon  apply  for  a  franchise  for  an  electric  rail- 
way from  Portland  through  Linton  to  the  county  line. 
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AmhUs*.  F*. — Tbe  French  Point  St  Ry.  Co.  is  »t«ted 
ID  have  incnaard  ita  capiial  slock  from  $6,000  to  $31,200, 
■ad  iatendt  cxtcndinc  its  line  from  Merchant  and  Wag- 
ner Sts.,  Aabridcv.  Pa.,  to  a  point  on  the  right  of  way 
of  the  EcoiowyBelt  Une  Ry.     Jas.  D.  CoHery.  Pres. 

Ktmdimr  Pa. — It  is  reported  that  a  company  to  be 
kaewm  as  the  Readii«  &  Philadelphia  Short  Line,  to  be 
ff^^TT^H^  on  the  third-rail  system,  has  beeen  projected  to 
bviM  a  line  between  Reading  and  Philadelphia  via  Norris- 


Alfmf.  Pa. — The  Ahoona  &  Bedford  Springs  Ry.  Cck 
(T.  G.  Patterson,  Pres.).  i*  reported  to  have  announced 
thai  the  work  of  grading  the  line  will  begin  within  a  few 
wcchs.  The  line  will  be  bnilt  first  between  Altoona  and 
Ncwry. 

Pmrtmu,  Pa. — ^The  Borough  Council  is  sUted  to  have 
raaaed  an  ordiaancc  authorizing  the  Wilkesbarre  ft  Plains 
St  Ry.  Cttk  to  oonstrnct,  maintain  and  operate  a  railway 
along  Main  and  Mill  Sts. 

JmkMslawu,  Pa. — Mayor  Chas.  Young  is  stated  to  have 
signed  the  ordinance  granting  the  Johnstown  Passenger 
Ry.  Co.  the  right  to  double-track  Bedford  St.  from  the 
B.  ft  O.  crossing  to  Cedar  St. 

Uamek  CImmk.  Pa.— J.  G.  White  ft  Co..  operating 
■Moacrrs  and  purchasing  agents  for  the  Eastern  Penn- 
aylvaiiia  Rrs.  Co.,  has  just  ordered  $200,000  worth  of 
eWetric  railway  material  for  the  Tamaaua  and  Middle- 
port,  connecting  link  betweeen  Mauch  Chunk  and  Potts- 
TtUc  The  order  includes  all  material  required  for 
the  permanent  way  and  overhead  electrical  work  of  a 
stawurd  interurban  railway.  Considerable  grading  has 
■heady    been    done. 

Wril  .Vrtrtoa.  Pa. — It  is  expected  that  the  work  of 
connecting  West  Newton  with  Herminie  and  Irwin  will 
begin  within  a  few  weeks.  The  proposed  line  is  a  branch 
of  the  Pituhurg.  McKcesport  ft  Westmoreland  Ry.,  and 
rights  of  way  and  other  privileges  have  already  been 
secured.     Jas.  Bryan,    Ch.   Engr.,   Pittsburg. 

Pen  Arcyl,  Pa. — It  is  stated  that  surveyors  are  map- 
ping out  a  straight  track  for  the  Slate  Belt  Street  Ry  Co. 
Curves  win  be  removed  at  Allen's  Comer,  West  Pen 
Argyl  and  at  .Mpha,  where  the  tracks  will  be  laid  through 
Keller's  field. 

Uouonfokrla,  Pa. — ^A  franchise  is  sUted  to  have  been 
gnnted  to  tbe  Monongahela  ft  Carroll  St.  Ry.  Co.,  which 
propoaei  to  build  an  electric  line  up  Pigeon  Creek  and 
on  to  BentleyviUe,  Ellsworth  and  Washington. 

Brackenridrt,  Pa. — The  Saxonburg.  Tarentum  ft  But- 
ler St.  Ry.  Co.  is  stated  to  have  accepted  the  franchise 
granted  some  time  ago  by  the  Council  of  Brackenridge 
for  the  right  of  way  through  the  town. 

SkatHokin,  Pa. — Governor  Stuart  is  stated  to  have  ap- 
t>roved  the  extension  of  the  Shamokin  &  Edgewood  Elec- 
tric Ry.  Co.  fr'Mn  Shamokin  to  Sunbury.  il.  H.  Kulp, 
Pre*. 

Corrv.  Pa. — ^The  Corry  ft  Columbus  St.  Ry.  Co.  is 
reported  to  have  announced  that  15  miles  of  track  will 
be  const'nicted  during  the  next  season.  C.  P.  Northrup, 
GetL  Mgr. 

Hunkrrs,  Pa. — The  West  Penn.  Rys.  Co..  of  Piltshurg,  is 
reportol  to  have  secured  right  of  way  for  an  electric  railway 
betwerti  Hunkers  and  Scott  Haven  connecting  with  West 
Newton.  The  line  will  connect  with  the  McKeesport 
and  Scott  Haven  Ijne  at  Scott  Haven  and  run  across 
the  Youghiogheny  River  over  a  bridge  to  Hunker. 

Tacoma,  Walk. — .Articles  of  incorporation  of  the 
.'^ttle.Tacoma  Short  Line,  which  proposes  to  build  the 
interurban  between  Seattle  and  Tacoma  are  reported  filed. 
Incorporators:  Merle  J.  Wightman,  C.  E.  Muckler  and 
F.  J.  Eitel.  Capital  of  the  company  is  placed  at  $6,000,- 
000.  The  new  company  will  acquire  the  franchises  ob- 
tained in  Seattle.  Tacoma,  Pierce  and  King  counties  for 
the  road  by  Merle  J.  Wightman  and  C.  E.  Muckler.  Pre- 
liminary surveys  are  stated  to  have  been  made  for  the 
entire  route  and  most  of  the  private  rights  of  way  have 
been  secured.  Construction  work  has  been  begun  in 
Pierce  County,  near  Tacoma^  by  the  building  of  about 
200  ft.  of  trestle  work.  It  is  said  that  active  construc- 
tion work  will  begin  as  soon  as  the  remaining  rights  of 
way  have  bc^n   secured   and  material   can    be   purchased. 

Otjmpia,  Watk. — See  "Railroads.** 

Jktkaiu,   Walk. — The   City   Council  is   stated   to   have 

rinted  a  franchise  to  the  dentralia-Chefaalis  Electric  R^. 
Power  Co.  to  construct  an  interurban  and  local  electric 
railway  system  in  and  between  Centralia  and  Chehalis. 

Anacortej.  Walk. — It  is  reported  that  articles  of  incor- 
poration will  shortly  be  filed  with  the  Secretaiy  of  State 
ny  the  Anacortes  Improving  ft  Developing  Co.,  which 
propose  to  build  an  electric  railway  to  connect  Ana- 
cortes and  Sedro  Wooley.  Incorporators:  E.  S.  Morton, 
W.  W.  Robinson  and  R.  P.  Ball,  of  Anacortes,  and  Ben- 
jamin F.  Weeks  and  H.  B.  Spear,  of  Tacoma. 

VanetmvtT  B.  C. — The  British  Columbia  Electric  'St. 
Ry.  Co.  f  R.  'H.  Sperling,  Gen.  Supt.)  is  reported  to  have 
decided  to  exoend  next  season  about  $1,500,000  in  im- 
prorements  and  extensions. 

Bramlford.  Ont. — It  is  stated  that  the  Brantford  St.  Ry. 
Co,  will  be  overhauled,  new  rails  laid,  loop  lines  extended 
to  Eagle  II.  and  Terrace  Hills.  In  addition  the  line  will 
be  rtm  to  Gainesville,  3  miles  east.  To  the  south  a  new 
line  win  be  boilt  30  miles  to  Fort  Dover  on  I^kc  Erie. 
The  rand  frdlh  Brantford  and  Gait  will  be  reconstructed, 
shortened  and  new  rails  laid.  A  smr  will  be  built  to  St. 
George.  From  Brantford  a  new  line  will  also  be  built 
west  via  Burford  and  Cathcart  to  Woodstock,  where  the 
'Thames  Valley  Road,  which  has  been  acquired,  will  be 
Dscd  to  Ingersoil. 

RAILROADS. 
Nattt  Arranted  Alpkabtllcatly  by   Slattg. 

Ckicago,  III. — A  charter  has  been  granted  to  the  Chi- 
cago, Pox  Lake  ft  Geneva  R.  R.  Co.,  with  principal  office 
in  Chicago;  capital  stock,  $2,000,000.  The  road  is  to  be 
constructed  from  Chicago,  through  I.eyden,  Maine,  Elk 
Grove  and  Palatine,  in  Cook  County:  Ela,  Cuba^  Fremont, 
Wanconda  and  Grant,  in  I.ake  County;  and  Nunda,  Mc- 
Henry  and  Richmond,  in  the  County  of  McHenry,  to  a 
point  on  the  line  dividing  Illinois  and  Wisconsin,  with 
branch  lines  to  Fox  Lake  and  Woodstock.     Incorporators' 


Geo.  H.  Soward,  Maurice  B.  Louis,  Harry  R.  Yaryan  and 
other*. 

Waltrloc.  la. — The  residents  of  T^ke  Prairie  Towiishij), 
near  Pella,  are  reported  to  have  voted  a  tax  to  aid  in 
the  construction  of  the  proposed  Waterloo,  Pella  &  South- 
western steam  railroad.  The  line  is  to  extend  120  miles 
southwest  from  Waterloo  through  an  undeveloped  coal 
field  to  Charlton.  .   »,      ,  „    „ 

Press  reports  state  that  the  Iowa  &  Northwestern  K.  K. 
Co  has  been  financed,  and  construction  will  comence 
this  fall.  The  line  will  be  too  miles  long,  running  south- 
east from  Waterloo  through  Independence  and  Anamosa 
to  Stanwood. 

'Hyde  Park,  Mais.— John  Cashman,  of  Quincy,  is  re- 
ported to  have  secured  contract  for  elimination  of  Fair- 
mount  Ave.   grade  crossings. 

Mankalo,  Minn. — Press  reports  state  that  the  Chicago, 
Milwaukee  ft  St.  Paul  R.  R.  Co.  (D.  J.  Whittemore,  Ch. 
Engr.,  Chicago,  III.)  is  to  build  from  Mankato  to  Granite 
Falls. 

St.  Louii.  Mo. — The  Missouri  &  North  Arkansas  R.  R. 
Co.  has  650,000  cu.  yds.  of  side  barrow  and  3  miles  of 
pile  trestle  to  let  on  28  miles  of  their  extension  between 
Kensett  and  Cotton  Plant,  Ark.  W.  S.  Dawley,  Ch. 
Engr.,   820  Security  BIdg.,   St.   Louis. 

Goiebo,  Okla. — The  Gotebo  &  Southwestern  R.  R.  Co., 
originally  chartered  to  build  from  Gotebo  south  to  Fred- 
erick, has  filed  an  amendment  providing  for  the  con- 
struction of  125  miles  of  road  from  Clinton  via  Gotebo 
to  Frederidt,  and  increasing  the  capital  stock  to  $1,000,- 
000, 

Lawton.  Okla. — Press  reports  state  that  plans  and  speci- 
fications have  been  completed  and  bids  will  soon  be  asked 
for  the  construction  of  the  Lawton,  Wichita  Falls  & 
Northwestern  R.  R.  Co.     J.  M.  Bellamy,  Pres.,  Lawton. 

Erie,  Pa. — A  charter  has  been  granted  to  the  East  Erie 
Connecting  R.  R.  Co  to  construct  a  railroad  2  54  miles 
long  in  the  suburbs  of  Erie;  capital,  $25,000.  Matthew  C. 
Griswald,  Pres.,  Erie. 

Manila.  P.  I. — The  Philippine  Ry.  Co.  has  just  ordered 
through  J.  G.  White  &  Co.,  of  ^^ew  York,  N.  Y..  con- 
struction engineers  for  its  lines,  80  box  cars  and  15 
passenrer  coaches  from  the  American  Car  &  Fdrv.  Co. 
J.  G.  White  &  Co.  are  now  in  the  market  for  combination 
parlor  and  first-class  passenger  coaches  for  the  Philippine 
Rys.  Construction  on  these  lines,  which  are  being  built 
under  Philinpine  Government  concession  and  with  govern- 
ment guarantee  of  bond  interest  under  \ct  of  Congress 
of  the  United  States,  is  progressing  rapidly,  and  20  miles 
of  track  are  already  in  operation.  The  contract  includes  a 
total  of  about  295  miles  of  track. 

Waco,  Tex. — It  is  reported  that  the  Texas  Midland  R.  R. 
is  to  be  extended  from  Em's  to  Waco,  a  distance  of  70 
miles.     L.  W.  Wells,  Ch.  Engr.,  Terrell,  Tex. 

Pecos.  Te.v. — The  Pecos,  Saragosa  &  Balmorhea  R.  R. 
Co.  is  reported  formed  here,  with  a  capital  of  $40,000, 
to  construct  a  railroad  from  Pecos  to  Balmorhea. 

Morgantown,  Va. — The  Morgantown  Interstate  R.  R. 
Co.  is  reported  to  be  arranging  to  make  improvements 
and  extensions  on  its  line. 

Olymfia.  Wash. — C.  D.  Hillman,  of  Seattle,  is  re- 
ported to  have  applied  to  the  Countv  Comrs.  for  a  fran- 
chise for  a  double  track  steam  and  electric  road  from 
Tiimwater  through  Olympia  and  on  to  his  new  townsite 
of  Boston  Harbor,  at  Dolphmever's  Point,  and  will  also 
apply  at  the  next  meeting  of  Council  for  the  neressary 
franchi.se  within  Olvmpia.  _  According  to  Mr,  TTillman 
this  Q-mile  road  wilt  he  built  and  in  operation  between 
Boston  Harbor  and  Olympia  inside  of  t8  months,  and 
*he  line  will  be  extended  south  to  connect  with  the 
L^nion  Pacific  road  proposed  to  be  built  to  Grays  Harbor, 

'Buckhorn,  W.  Va. — The  Baltimore  &  Ohio  R,  R,  Co, 
is  r<-ported  to  have  awarded  to  F,  H.  Clement  &  Co.,  of 
Philadelphia,  Pa,,  tljc  contract  for  building  a  third  track, 
with  nuick-acting  switches  at  the  altitude  of  the  grade 
and  with  connections  elsewhere  along  the  17  miles  of 
the  hard  pull,  to  be  used  as  3  precaution  against  acci- 
ments  at  the  steep  grade  at  Buckhorn,  between  Altamont 
and  Piedmont, 

Torreon  Mex. — It  is  reported  that  the  plans  of  Jones 
ft  Franklin,  of  Torreon,  for  tbe  new  municipal  hos- 
nital  have  been  accepted  and  work  on  the  structure  will 
begin  at  once.  The  building  is  to  be  of  brick  and  stone 
and  is  to  cost  approximately  $75,000. 

PUBLIC    BUILDINGS. 

Nolti  Arranged    Alphabelicalh   by   States. 
San   Francisco,   Cat. — See   "Sewerage  and   Sewage  Dis. 
posal." 

Lot  Angeles,  Cal.^lt  is  stated  that  bids  will  be  re- 
ceived until  Nov,  18  by  the  Bd,  Co.  Superv.  for  erect- 
ing a  kitchen  building  and  extension  to  nurse's  home  at 
the  County  Hospital ;  also  until  Nov.  it  for  erecting 
a  i-story  brick  morgue  at  said  hospital.  C,  G,  Keyes, 
Co,  Ok. 

Oakland.  Cat. — It  is  stated  that  a  building  perniit 
has  been  issued  for  the  Saml.  B.  Merritt  Memorial  Hos- 
pital which  is  to  be  eected  at  Hawthone  Ave.  and 
Webster  St.,  2  stories  of  steel  and  concrete  and  cost 
al>out    5180,000, 

The  Bd,  of  Police  and  Fire  Comrs,  is  said  to  have  in 
contemplation  the  erection  of  a  building  on  .sist  St.,  at 
a  cost  of  $22,500;  rebuilding  Engine  House  No.  4,  at  a 
cost  of  $22,500;  erecting  fire- bouse  on  25th  St.;  cost 
$25,000.. 

Ventura,    Cal.-^^ec   "Sewerage   and    Sewage   Disposal." 

Denver,  Colo. — The  following  are  the  bids  opened  on 
Oct.  18  by  the  Superv.  Archt.,  Trcas.  Depty  Washing- 
ton, D.  C,  for  the  extenfion,  etc.,  to  the  U.  S.  Post 
Office  and  Court  House  at  Denver:  F.  A,  Adams.  Den. 
ver,  $14,250;  Stockton  ft  Fraser,  Denver,  $14,470:  Philip 
Funkc.  Denver,  $14,950;  Frank  Damaseis.  Denver, 
$14,444:  Morrison  Ceris  Co.,  Denver,  $15,115,  and  J.  H. 
Wiese.   S.  Omaha,    Neb.,    $17,621. 

Waihinglon,  D.  C. — Bids  will  be  received  until  Nov, 
12  by  Bernard  R,  Green,  Sunt,  of  Constr.,  I^ational 
Museum,  Library  of  Congress,  Washington,  for  red  bricks 
for  this  building, 

Peoria,  III. — The  following  are  the  bids  oocned  on  Oct. 
■7    at    the    office    of    the    Superv'.    Archt.,    Trcas.    Dept., 

'Itamt  marked  thtu  give  tha  nomti  tf  parties  awarded  contracts. 


Washington,  D.  C,  for  the  construction  of  an  exten- 
sion, remodeling,  etc,  including  mechanical  equipment 
(except  lift)  to  the  U.  S,  Post  Office  and  Court  Houses 
at  Peoria:  W,  M,  Aliens  Sons  Co.,  Peoria,  $212,500; 
W,  J,  lobst  Co,,  Peoria,  $201,400;  General  Constr,  Co,, 
Milwaukee,  Wis,,  $176,623,  and  Peoria  Stone  &  Marble 
Ca,    Peoria,   $217,000. 

Chicago  III. — Bids  will  be  received  until  Nov.  6  by 
John  J.  rtanberg,  Comr,  Pub,  Wks,,  for  furnishing  ma- 
rerial  and  erecting  a  2-story  and  basement  brick  and  stone 
fire  engine  house  at  87th  St,  and  Escanaba  Ave.  E'ids 
to  he  submitted  on  the  following:  Cut  stone,  iron  and 
steel  work,  masonry,  etc.;  carpentry,  plumbing,  etc.;  steam 
heating. 

Chicago,  III. — The  Lithuanian-Americans  of  Chicago, 
it  is  reported,  have  secured  a  site  at  46th  St,  and  West- 
ern Ave.  on  which  it  is  proposed  erecting  a  hospital 
costing  about  $500,000.  Jos.  J.  Elias  is  Pres.  of  the 
Bd.   of   Control   of  the  Trus, 

"Canton,  III. — Thos.  M.  Mercer  is  reported  to  have 
secured  the  contract  to  erect  the  Graham  Hospital 
at    $24,797,    exclusive    of    plumbing    and    heating. 

South  Bend,  Ind. — Bids  are  about  to  be  asked  for 
the  erection  of  a  2-story  brick  fire  station.  W.  A. 
Mclnerney,   Pres.    Bd.   Pub.   Wks. 

Marion,  Ind. — It  is  stated  that  the  Bd.  Co.  Comrs.  will 
receive  bids  until  Nov,  5  for  erecting  an  electric  light 
building  at  the  county  infirmary.  Harry  Goldthwaite, 
Co.  Aud. 

Auburn,  Ind. — It  is  reported  that  the  Comrs,  of  De- 
Kalb  County  have  ordered  plans  prepared  and  will  soon 
a.sk  bids  for  erecting  a  county  infirmary,  estimated  to 
cost  $30,000. 

Des  Moines,  la.— It  is  reported  that  a  building  is  to 
be  erected  .-it  the  Iowa  Methodist  Hospital,  at  12th  St. 
and  Callanan  Court,  at  a  cost  of  $35,000.  The  building 
IS  to  be  of  pressed  brick  and  cement.  4  stories  high,  and 
is  to  be  used  for  the  nurses  and  superintendents, 

"The  following  are  the  bids  opened  on  Oct,  21  at  the 
office  of  the  Superv,  Archt,,  Treas,  Dept,,  Washini?ton, 
D,  C  for  the  construction  (complete)  of  the  U.  S, 
Post  Office  at  Des  Moines:  Geo,  Weize,  Des  Moines, 
$.198,507;  Paul  Riemer's  Sons,  Milwaukee.  Wis,,  $367.- 
793;  Northern  Cons.  Co..  Milwaukee,  Wis.,  $374,890; 
C.  G,  Gindele  Co,,  Chicago,  111.,  $372,925;  I,  A,  Mc- 
Gonigle  Leavenworth.  Kan,,  $444,650;  Jno,  Peirce,  New 
York,  N,  Y„  $405,693;  P.  M.  Hennessey,  St.  Paul, 
Minn.,  $395,973- 

Parsons,  Kan. — Bids  will  be  received,  it  is  stated, 
until  Nov.  12  by  the  State  Bd.  Contral  (E,  B,  Scher- 
merhorn,  Chmn,),  Toneka,  for  erecting  an  administra- 
tion huilding  at  the  Parsons  State  Hospital.  John  F. 
Stanton.    State    Archt,,   Topeka. 

Waldoboro.  Me. — Bids  will  be  received  until  Dec.  5 
for  the  construction  (except  plumbing,  electric  wiring 
and  conduits)  of  the  extension  to  the  U,  S.  Post  Office 
and  Custom  House,  at  Waldohoro,  by  Jas,  Knox  Taylor, 
Superv,    Archt.,    \\'asliington,    D,    C, 

Baltimore,  Md. — Competitive  plans  are  to  be  received 
until  Nov,  4  from  architects  of  the  City  of  Baltimore  for 
Engine  House  No,  i,  which  is  to  be  erected  at  323  N. 
Paca  St.     Edw.  D.  Preston,  Inspector  of  Bldgs. 

Somerville,  Mass. — The  Bd.  of  Aldermen,  it  is  stated, 
has  decided  to  accept  the  offer  of  Andrew  Carnegie  to 
erect  a  library  in  West  Somerville,  at  a  cost  of  $25,000. 

"Fall  River,  Mass. — The  contract  to  erect  the  shacks 
at  the  City  Hospital,  it  is  reported,  has  been  awarded 
to    Stewart    Dacey    &    Co.    at    $11,871. 

Salem.  Mass. — It  is  stated  that  bids  for  erecting  the 
State  Armory  here  will  probably  be  asked  within 
2   weeks. 

'Maiden,  Mass. — G.  M.  Cox,  Armory  Comr,,  writes 
that  the  contract  for  erecting  the  armory  (bids  opened 
Oct,  19)  has  been  awarded  to  Whiton  Haynes  &  Co., 
Devonshire    St,,   Boston,    for   $45,000, 

Detroit,  Mich. — Bids  will  be  received  by  Jas.  Knox 
Taylor,  Superv.  Archt,.  Washington,  D.  C,  until  Dec.  17 
for  the  construction,  compelte  (except  lifts),  of  the  ex- 
tension to  the  U.  S.  Post  Office  and  Court  House,  De- 
troit. 

It  is  reported  that  a  building  costing  _  about  $12,000 
and  to  be  used  as  a  dormitory  and  kitchen  is  to  be  erected 
at  the  Etoys'  Home  on  its  farm  near  Farmington, 

Lapeer,  Mich. — The  Bd,  of  Superv,  is  said  to  be 
considering  the  erection  of  a  court  house  at  a  cost 
of    about    $100,000,  ,        ,  ,  , 

All  bids  opened  on  Oct,  24  by  the  Bd.  Control,  Michigan 
Home  for  the  Feeble  Minded  and  F.pileptic.  for  erecting  a 
new  dormitory  building,  a  new  bakery  and  for  additions 
and  alterations  to  the  farm  house  have  been  rejected, 
Clark  &  Munger,  Archts.,  Bay  City.  G.  L.  Chamberlain, 
Medical    Supt. 

Holland,  Mich. — It  is  reported  that  steps  are  IicinR 
taken   to  erect  a  city  hall  at  a  cost  of  $50,000, 

Faribault,  Minn. — The  German  Evangelical  Church  of 
Minnesota  is  said  to  be  planning  the  erection  of  a  fire- 
proof hospital,  to  cost  $35,000, 

St.  Paul.  Minn. — Tt  is  reported  that  the  State  Bd. 
of  Control  is  considering  the  erection  of  an  addition 
to   the    city    hospital   at   a  cost   of   about   $120,000. 

Dututh,  Minn,— The  State  Bd,  of  Control,  it  is 
stated,  has  approved  the  plans  for  the  police  station 
which  is  to  be  erected  in  the  west  end  of  Superio' 
St,  and  2oth  Ave.  C.  W.  Kelly,  Pallidio  Bldg.,  is  the 
archt. 

St.  Louis,  Mo. — The  Bd.  of  Pub,  Improv.,  it  is 
stated,  has  rejected  all  the  bids  received  Oct,  17  for 
the  fircproofing  of  the  east  wing  at  the  poor  house. 
The    lowest    bid    submitted    was    $24,800. 

'Newark,  If.  7,— Fredk.  Kilgus  13  S.  6th  St.,  has 
secured  the  contract  to  erect  the  armory  on  Rose- 
ville  Ave.  for  First  Troop  at  $84,053  (bids  received 
Oct.  21).  Other  bids  received  were  Jas.  W.  Lanning,  of 
Trenton.  $89,879.  and  Jos.  I'elletier,  of  Newark,  $92,275. 
The  building  is  to  be  of  Jersey  pink  granite.  Adj.  Gen. 
Hebcr  lirientnall  is  Secy.  State  Military  Board,  Trenton. 


'Atlantic  City,  N.  J. — It  is  stated  that  the  contract  to 
erect  a  fireproof  municipal  hospital  for  contagious  diseases, 
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comprising  3   buildings,  has  been  awarded  to  Wm.   Beau- 
mont,  of  Atlantic  City,  at  $92,000. 

Central  IsKp,  N.  Y. — Bids  will  be  received  until  Nov. 
13  by  State  Comn.  in  Lunacy,  at  Albany  (T.  E.  McGarr, 
Secy.),  for  erecting  a  tuberculosis  pavilion  at  the  Cen- 
tral Islip  State  Hospital,  Central  Islip,  including  heating, 
plumbing  and  electric  work.  Only  a  bid  on  the  com- 
plete work,  construction,  heating,  plumbing  and  electric 
wiring  will  be  considered.  Franklin  B.  Ware,  State 
Archt.,   Capitol,   Albany. 

New  York,  N.  F.— the  Bd.  of  Aldermen  voted  Oct.  28 
to  appropriate  $25,000  for  a  shelter  and  comfort  station 
in  Van  Cortlandt  Park,  and  $75,000  for  a  site  and  con- 
struction of  the  Carmine  St.  bath. 

Brooklyn,  N.  Y. — The  following  are  the  bids  opened 
on  Oct.  17  by  the  Park  Board  N.  Y.  City  for  the 
erection  of  shelter  houses  in  Brooklyn  Boro.  parks 
as  follows:  (a)  In  Fulton  Park;  (b)  Winthrop  Park; 
(c)  Prospect  Park:  Chauncey  G.  Cozine,  4241  Fulton 
St.,  (a)  $11,777;  George  F.  Driscoll  (a)  $12,900;  (b) 
$32,000;  (c)  $65,998;  Peter  Guthy  (a)  $12,739;  (c) 
$66,348  Wm,  Home  Co.  (a),  $12,740  Wm.  H.  Luth 
Co.,  60th  St.,  Bay  Ridge,  (a)  $12,001;  (b)  $31,216; 
(c)  $63,494;  Richd  E.  Henningham  (c)  $64,000;  Thomp- 
son &  Kelsey   (c)    $63,989. 

The  following  are  bids  opened  on  October  24  by  the 
Comr.  of  Charities  for  (0)  furnishing  materials  and  re- 
modelling present  Annex  Building  on  the  grounds  of  the 
Kings  County  Hospital,  Clarkson  St.  and  Albany  Ave., 
Boro.  of  Brooklyn,  or  (ft)  furnishing  materials  and  re- 
modelling present  Annex  Building  and  erecting  two  addi- 
tions to  said  building:  C.  L.  Dooley,  a  $170,500,  h  $i88,- 
870;  C.  H.  Peckworth,  15  Hudson  St.,  a  $184,773,  b 
$201,928;  M.  G.  Kelsey,  a  $157,417,  b  $173,333;  B-  .T. 
Ryan,  723  Third  Ave.,  a  $172,000,  ft  $188,000;  J.  K. 
Moreland   Co.,   1910  Park  Ave.,  a  $164,950,  ft  $184,279. 

Buffalo.  N.  Y. — The  Bd.  of  Governors  of  the 
Homeopathic  hospital,  it  is  stated,  has  decided  to  erect 
a  new  hospital  at  Linwood  and  Lafayette  Aves..  to 
cost   $100,000. 

*The  following  are  reported  to  be  the  bids  received 
by  the  Bd.  of  Superv.  recently  for  installing  a  venti- 
lating system  in  the  new  armory:  Chas,  D.  Foster, 
$8,498  (awarded  contract).  Rademacher  Bros.,  $9,499; 
Buffalo  Forge  Co.,  $10,970,  and  J.  ft.  Ruckel  &  Son, 
$14,500. 

Winston-Salem,  N.  C. — Bids  will  be  received  until  Nov 
7  (extension  of  date)  by  the  Bd.  Co.  Comrs.  (M.  d! 
Bailey,  Chmn.)  for  erecting  a  jail.  Frank  P.  Milburn  & 
Co.,  AVchts.,  Washington,  D.  C. 

HUlsboro,  N.  D. — It  is  stated  that  bids  will  be  re- 
ceived until  Nov.  12  by  the  Bldg.  Com.  (Fred.  L.  Good- 
man, Chmn.),  for  erecting  an  armory.  Haxby  &  Gil- 
lespie, Archts,  Fargo. 

Devils  Lake,  N.  D. — Bids  will  be  received  at  the  office 
of  Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept. 
Washington,  D.  C,  until  Dec.  2  for  the  construction  of 
foundations,  etc.,  for  U.  S.  Post  OiSce  and  Court  House 
at  Devils   Lake,  as  advertised  in  the  Engineering  Record. 

Columbus,  O. — Bids  will  be  received  until  Nov.  20  by 
J.  W.  Jones.  Secy.  Bd.  Trus.  of  the  Ohio  Inst,  for  the 
Education  of  the  Deaf  &  Dumb,  at  Columbus,  for  fur- 
nishing material  and  installing  a  hot  water  heating  system 
in  the  buildings  of  said  institute. 

Youngstotvn,  O. — The  Secy.  Bd.  of  Co.  Comrs.  writes 
that  plans  are  not  yet  ready  for  the  proposed  court 
house,  and  no  bids  have  yet  been  called  for  its  erection. 

Norwood,  O. — The  erection  of  a  municipal  hospital, 
it    is    stated,    is    being    considered. 

Springfield,  O. — The  only  bid  opened  on  Oct.  16  at 
the  office  of  the  Superv.  Archt.,  Treas.  Dept.,  Washing- 
ton, D.  C,  for  construction  complete  of  extension  to 
U.  S.  Post  Office  at  Springfield,  was  submitted  by 
F.    A.  Graham,  of  Springfield,  for  $34,000. 

*Philadelphia,  Pa. — Lynch  Bros.,  Lippincott  Bldg.,  are 
reported  to  have  secured  the  contract  to  make  alterations 
and  additions  to  buildings  Nos.  2  and  3  at  the  Schuylkill 
Arsenal,  at  $64,933   (bids  opened  Oct.  7). 

Roland  W.  Bovle,  1626  Chestnut  St.,  it  is  stated,  has 
prepared  plans  for  an  addition  to  the  St.  Joseph  Hos- 
pital, at  i6th  St.  and  Girard  Ave.,  and  bids  for  the 
construction  are  reported  as  now  being  received.  The 
addition  is  to  be  2  stories,  28  x  1112  ft.,  of  brick  and 
marble. 

*Hadeton,  Pa.— Geo.  W.  Beard  &  Co,,  of  Philadel- 
phia, it  is  stated,  have  secured  the  contract  to  erect 
an  addition  to  the  State  Hospital  at  Hazleton  at  a 
cost    of    about    $60,000. 

Ebensburg,  Pa. — Boyd  &  Hall  are  said  to  be  the 
archts.  who  are  preparing  plans  for  the  addition  which 
the  Co.  Comrs.  intend  erecting  to  the  jail  at  Ebens- 
burg at   a   cost  of  $50,000. 

Hohnesburg,  Pa. — Included  in  next  year's  budget  of  the 
Inspectors  of  the  County  Prisons  is  an  appropriation  of 
$160,000  to  erect  2  wings  to  the  Holmesburg  County 
Prison,  as  recommended  by  the  Council's  Com.  on  Prisons 
and  Correction, 

Pine  Grove,  Pa. — Bids  will  be  received  by  the  Ar- 
mory Bd.  (Benj.  W.  Deeming,  Secy.),  at  the  office  of 
the  Adjutant  General  at  Harrisburg,  until  Nov.  14  (re- 
advertisement),  for  constructing  an  armory  at  Pine 
Grove,    McCormick    &    French,    Archts.,    Wilkesbarre. 

Werncrsville,  Pa. — Bids  will  be  received  until  Dec.  9 
by  J.  M.  Shenk,-  Chmn.  Bldg.  Com.,  State  Asylum  for 
the  Chronic  Insane  of  Pennsylvania,  at  Wernersville, 
for  the  construction  of  2  buildings,  i  an  extension  to 
the  dining  room  and  the  other  an  infirmary.  A.  A. 
Ritcher,   Archt.,    Reading  and   Lebanon. 

Lancaster,  Pa. — It  is  stated  that  .Seymour  &  Paul  A. 
Davis.  1,600  Chestnut  St.,  Philadelphia,  have  prepared 
revised  plans  for  the  several  buildings  to  be  erected  at 
the  Thaddeus  Stevens  Orphan  Home  near  Lancaster. 

Danville,  Pa. — It  is  reported  that  the  contract  for  erect- 
ing buildings  at  the  Hospital  for  the  Insane  at  Danville, 
which  was  recently  awarded,  will  probably  be  readver- 
tised. 

Polk,  Pa. — Bids  will  be  received  until  Nov.  6  (rcadver- 
tisement)  by  J.  A.  Wiley,  Secy.  State  Inst,  for  Feeble 
Minded  of  Western  Pennsylvania,  at  Polk,  for  erecting 
the  following  buildings:  One  custodial  group;  industrial 
school;     cow     barn;     machinery    tlarn;    placing    16    stone 
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porches  to  present  cottages;  fireproofing  connecting  corri- 
dors of  present  buildings;  bids  to  be  submitted  as  a  whole 
or  separately  on  the  above.  F.  J.  Osterling,  Archt.,  Com- 
monwealth   Bldg.,    Pittsburg. 

Pittsburg,  Pa. — Preliminary  plans  and  specifications 
will  be  received  until  Nov.  7  at  the  office  of  the  City 
Compt.,  for  an  engine  house  to  be  erected  at  Stanton 
Ave.  and  Hawthorn  St.;  also  an  engine  house  and  police 
station  at  Virginia  Ave.  and  Shiloh  St.  The  cost  of 
above  buildings,  including  the  Architect's  fees,  shall  not 
exceed  the  sum  of  $30,000  and  $40,000,  respectively. 
Geo.  W.  Guthrie,  Mayor;  Frank  Ridgway,  Dir.  Dept. 
Pub.   Safety. 

*Indiana,  Pa. — E.  W.  Webster,  of  Du  Bois,  is  reported 
to  have  secured  the  contract  for  the  heating  and  plumbing 
work  in  the  Indian  County  jail  and  court  house. 

*Harrishurg.  Pct.— The  Trus.  of  the  State  Hospital  for 
the  Insane  at  Harrisburg,  it  is  reported,  have  awarded  the 
contract  to  erect  2  new  buildings  for  acute  cases  to  G.  A. 
Glen  &  Co.,  of  Philadelphia,  at  $i4.';,2oo.  Other  bids  re- 
ceived are  stated  to  have  been  as  follows:  F.  T.  Nesbit 
&  Co.,  New  York,,  $i92.<;34;  Milton  W.  Young,  Over- 
brook.  $172,185;;  G.  W.  Beard  &  Co..  Reading,  $160,900; 
H.  E.  Baton,  Philadelphia.  $167,703;  Chas.  McCaul  &  Co., 
Philadelphia.  $163,879;  W.  O.  Weaver  &  Son.  Harrisburg, 
$152,993;  Lynch  Bros.,  Philadelphia,  $155,440. 

Aiken,  S.  C. — The  Aiken  County  Medical  Society,  it  is 
reported,    intends   erecting   a   hospital. 

Greenville.  Tenn. — Bids  will  be  received  unHl  Nov. 
27  bv  Maj.  M.  Gray  Zalinski,  Quarter  Master,  U.  S.  A., 
Washington,  D.  C,  for  constructing  brick  lodge  and 
out  building,  concrete  walls  and  sidewalks,  grading, 
etc.,  at  the  Greenville  (Tenn.)  National  Cemetery  as 
advertised   in   The    Engineering   Record. 

Pulaski.  Tenn. — Benj.  Bosworth  Smith,  of  Mont- 
gomery, Ala.,  is  preparing  plans  for  the  proposed  court 
house,  to  cost  about  $75,000.  G.  H.  McMillion,  County 
Judge. 

Galveston,  Tex. — The  Bd.  of  City  Comrs.  has  passed 
an  ordinance  authorizing  the  erection  of  a  bath  house 
for    negroes  to  cost   $15,000. 

Ft.  Monroe,  Va. — Bids  will  be  received  until  Nov.  20 
by  Capt.  Ernest  R.  Tilton,  Constr.  Q.  M..  U.  S.  A.,  for 
25  bathrooms,  including  construction  and  plumbing  re- 
pairs. 

National  Soldiers'  Home,  Va. — Bids  will  be  received 
by  John  T.  Hume,  Treas..  Southern  branch.  N.  H.  D. 
V.  S.,  National^  Soldiers*  Home,  until  Nov.  7,  for 
furnishing   material  and  constructing  a   green   house. 

Franklin,  W.  Fa.— It  is  stated  that  bids  will  be  re- 
ceived until  Nov.  25  by  W.  M.  Boggs.  Pres.,  County 
Court,    for    erecting    a    brick    jail    and    jailer's    residence. 

*Eau  Claire,  H^i>.— The  C.  W.  Gindele  Co.,  of  Chi- 
cago, 111.,  has  secured  the  contract  for  the  construc- 
tion complete  of  U.  S.  Post  Office  at  Eau  Claire,  in- 
cluding plumbing,  gas  piping,  heating  apparatus,  electric 
conduits  and  wiring  (bids  opened  Oct.  i  by  the  Superv. 
Archt..  Treas.  Dept,  Washington,  D.  C),  for  about 
$113,550. 

Ft.  D.  A.  Russell,  Wyo. — Bids  will  be  received  until 
Nov.  15  by  Capt.  V.  R.  Hart.  15th  Inf..  Q.  M..  U.  S. 
A.,  Cheyenne,  for  furnishing  material  and  installing  a 
heating  plant  in  new  hospital  now  under  construction 
at  Ft.  D.  A.  Russell. 

Calgary.  Alta. — The  joint  committees  of  the  Hospital 
Bd..  the  City  Council  and  the  Medical  Bd.,  it  is  stated, 
have  decided  to  accept  the  plans  of  Lawson  &  O'Gara, 
of  Calgary,  for  the  hospital,  which  is  to  cost  about 
$140,000- 

Toronto,  Ont. — Bids  will  be  received  until  Nov.  5  by 
Fred.  Gelinas,  Secy.  Dept.  Pub,  Wks.,  Ottawa.  Ont.,'  for 
alterations  and  additions  to  the  Post  Office  Bldg.  at  To- 
ronto. 

BUSINESS    BUILDINGS. 

Notes  Arranged   Alphabetically   by   States. 

Ft.  Smith,  Ark.~The  Kansas  City  Southern  R.  R. 
(W-  Coughlin,  Gen.  Mgr.,  Kansas  City,  Mo.),  is  said 
to  be  arranging  to  erect  a  passenger  station  here  at  a 
cost    of   about   $80,000. 

San  Francisco,  Co/.— Armitage  &  Rowell,  1427  Post 
St.,  are  reported  to  have  prepared  plans  for  an  8-story 
steel  frame  building  which  is  to  be  erected  at 
Kearny  and  Sutter  Sts.  by  the  Jacob  Z.  Davis  Estate 
Co,  at  a  cost   of   about  $400,000. 

*Trinidad,  Colo. — The  contract  for  the  ventilating 
and  heating  apparatus  in  the  opera  house,  it  is  stated, 
has  been  awarded  to  Barnes  &  Stephens,  of  Colorado 
Springs,    at    $5,000. 

*  Wilmington,  Del. — Wm.  D.  Haddock  &  Co.,  804 
Orange  St.,  it  is  reported  have  the  contract  to  make 
improvements  to  the  Y.  W.  C.  A.  Bldg.,  at  906  King 
St.,   at  a  cost  of  $12,695. 

Washington,  D.  C. — W.  Sidney  Pittman,  494  Louisiana 
Ave.,  n.  w.,  is  stated  to  have  completed  plans  for  the 
Y.  M.  C,  A.  Bldg.  which  is  to  be  erected  for  the  negroes 
at  a  cost  of  $60,000  at   12th  and  S  Sts. 

Daytona,  Fla. — The  Bd.  of  Trade  is  reported  to  have 
decided  upon  a  site  on  which  it  is  proposed  erecting  a 
building  for  the  Chautauqua  Society,  costing  about 
$20,000. 

Jacksonville,  Fla. — The  Bldg.  Com.  of  the  Florida 
Grand  Lodge  of  Masons  (Geo.  L.  Drew,  of  Jacksonville, 
Secy.),  it  is  reported  will  receive  bids  Dec.  10  (read- 
vertisement).  for  erecting  a  7-story  reinforced  con- 
crete Masonic  Temple  on  Main  St.  Eestimated  cost, 
$110,000.  L.  M.  Weathers,  of  Memphis,  Tenn.,  is  the 
archt. 

Macon.  Go. — The  remodeling  of  the  Masonic  Temple  on 
Cherry  St.,  at  a  cost  of  $25,000,  is  reported  under  con- 
sideration. 

*Ft.  Wayne,  Ind. — Caldwell  &  Drake,  of  Columbus,  it 
is  reported,  have  secured  the  contract  to  erect  a  hotel 
here,  at  a  cost  of  about  $250,000,  to  be  8  stories  high. 

*Des  Moines,  /a.— W.  H.  Brereton  is  reported  to  have 
secured  the  contract  for  the  masonry  of  the  first  2  stories 
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of  the  building  at  8th  and  Walnut  Sts.  for  $12,950.  The 
building  is  to  be  7  stories  high^  and  the  contract  for  the 
steel  and  iron  work  on  6  stones  will  probably  be  let  in 
a  few  days.  Proudfoot  &  Hiril,  Crocker  Bldg.,  are  the 
archts. ;  Hugh  Pritchard  is  the  owner. 

Des  Moines,  la. — It  is  stated  that  bids  received  for 
erecting  the  Y.  M.  C.  A.  Bldg.  are  considered  too  high 
and   the   plans  will   be  altered  and  the  contractors  asked 

to  refigure. 

'Davenport,  la. — The  Tri-City  Constr.  Co.,  Masonic 
Temple,  it  is  reported  has  secured  the  contract  to  erect 
a  1-story  addition  to  the  Davenport  Foundry  Locomo- 
tive  Wks.    at   a  co«t    of  $25,000. 

Louisville,  Ky. — H.  J.  Scheirich,  H.  M.  Johnson  and 
others  are  reported  to  have  purchased  a  site  at  Bway. 
and  5th  St.,  on  which  it  is  proposed  erecting  a  7-story 
fireproof  store  and  apartment  house,  costing  about  $200,- 
000. 

Leitchfield.  Ky. — The  Grayson  Springs  Hotel  Co.,  which 
was  recently  destroyed  by  fire,  it  is  reported,  is  to  be  re- 
built of  brick  and  stone  at  a  cost  of  $150,000.  Plans 
and  specifications  are  now  being  prepared. 

Ale.randria,  La. — It  is  reported  that  a  site  at  loth, 
.Tackson  and  Elliott  Sts.  has  been  decided  upon  for  the 
erection  of  a  depot  at  a  cost  of  $70,000  by  the  Iron 
Mountain  and  Texas  &  Pacific  railroads.  L.  T.  Wright, 
Gen.    Mgr.,   Iron    Mountain   R.    R.,   Keswick,    Cal. 

Springfield,  Mass.~\).  C.  Shea,  78  Alden  St.,  is  re- 
ported to  have  secured  the  contract  for  erecting  4-story 
brick  building,  40x60  ft.,  fo  ra  factory  at  Harrison  Ave. 
for  L.  I".  Carr.  Architects,  Kirkham  &  Parlett,  25 
Harrison  Ave. 

"Boston,  Mass. — It  is  reported  that  the  contract  to 
erect  a  factory  for  the  Lovejoy  Wharf  Co.  has  been 
awarded  to  L.  P.  Soule  &  Co..  166  Devonshire  St. 
Probable  cost,  $400,000. 

Winthrop  Adams,  it  is  reported,  contemplates  erecting 
a  theatre  on  the  site  of  the  old  Park  Sq.  Hotel,  to  cost 
$250,000. 

Athol,  Mass. — It  is  stated  that  $15,000  and  a  site  has 
been  donated  toward  the  erection  of  a  Y.  M.  C.  A.  Bldg. 
on  condition  that  an  additional  $15,000  is  raised  bv  the 
citizens. 

St.  Paul,  Minn. — The  members  of  the  Town  and  Coun- 
try Club  are  said  to  be  considering  the  construction  of 
an  addition  to  the  clubhouse,  to  cost  $14,000. 

Kansas  City,  Afo.— Albert  Owens,  Dwight  Bldg.,  is  pre-  ' 
paring  plans  for  an  office  building  to  be  erected  on  Wal- 
nut and  loth  Sts.,  to  cost  $50,000.  , 

D.  Sutter  1214  Main  .St.,  is  preparing  plans  for  the 
Kansas  City  Skating  Rink,  to  be  erected  on  15th  and 
Lydia    Sts.,    to  cost  $35,000.  . 

Howe  &  Hoit,  315  E.  loth  St.,  are  preparing  plans 
for  a  brick  stable  to  be  erected  on  36th  and  Mam  bts. 
for  Chas.   Campbell,  to  cost  $10,000. 

*Libby,  Mont.—W.  B.  Parker,  of  Spokane.  Wash.,  is 
reported'  to  have  secured  the  contract  to  erect  a  2-story 
concrete  block  building  for  the  Odd  Fellows  to  cost 
about  $10,000. 

Jersey  City,  N.  J. — John  Haas  is  reported  interested 
in  a  company  which  is  organized  for  the  purpose  of 
erecting  a  theatre    on  New   York  Ave.   and  Lewis  St.  at 

a    cost    of    $100, CO.  T.r     V 

•The  Turner  Constr.  Co.,  11  Bway.,  New  York,  N.  Y., 
is  reported  to  have  sublet  the  plumbing  work  which  will 
be  required  in  the  construction  of  the  8-story  reinforced 
concrete  building  on  Bay  and  Provost  Sts.  for  the  Great 
Atlantic  &  Pacific  Tea  Co.,  260  West  St.,  New  York  to 
the    United    Plumbing    &    Contrg.    Co.,    323    Smith    St., 

Plans  are  reported  completed  by  Wm.  A.  Tilton  76 
Montgomery  St.,  for  a  storage  and  warehouse  building 
for  the  D.  E.  Cleary  Co.,  28  Montgomery  St.  The  build- 
ing will  be  erected  on  Grand  St.  and  Jersey  Ave.,  of 
brick  construction,  4  stories  high,  38x113  ft.  Estimated 
cost,  $25,000. 

"Buffalo  N.  K.^Mosier  &  Summers,  1260  Seneca  St., 
are  reported  to  have  the  contract  to  erect  a  freight  house 
at  Exchange  and  Louisiana  Sts.  for  the  Erie  R.  R.  To 
be  of  brick  construction,  fireproof,   200  x  32   ft. 

Rome,  N.  Y. — The  storehouse  and  paint  shop  of  the 
Rome  Metallic  Bedstead  Co.  is  reported  to  have  been 
destroyed  by  fire. 

"Toledo  O. — The  Hattersley  Constr.  Co.,  Gardner 
Bldg.,  it  is  stated,  has  secured  the  contract  to  erect  the 
Y.   W.   C.   A.    Bldg.,    at  Jefferson  Ave.    and    nth   St. 

"Columbus.  O.—lt  is  stated  that  the  contract  to  erect 
a  5-story  brick  and  steel  building  with  reinforced  con- 
crete floors  for  the  F.  &  R.  Lazarus  Co.,  at  High  and 
Town  Sts..  will  be  let  Nov.  is.  Plans  for  the  building 
were  prepared  by  Richards,  McCarthy-  &  Bulford,  Rug- 
gerly  Bldg. 

Cleveland,  O.—S.  Kohn  &  Sons,  it  is  reported,  will 
erect  a  business  building  at  St.  Clair  Ave.  and  E.  105th 
St.,  to  cost  $60,000. 

Cincinnati,  O. — The  Reliance  Eng.  Co.  is  reported  to 
have  completed  plans  for  the  stable  which  is  to  be  erected 
at  Des  Moines  ana  Florence  Ave.,  at  a  cost  of  $25,000, 
for  the  B.   H.   Kroger   Grocery  &  Baking  Co. 

Hamilton,  0. — The  Hamilton  Lodge,  No.  9.1,  of  Elks,  it 
is  reported,  has  approved  plans  for  an  Elks  Temple,  esti- 
mated to  cost  $40,000. 

Toledo,  O. — The  Trus.  of  the  Newsboys'  Assoc,  it  is 
stated,  have  decided  to  proceed  with  the  erection  of  the 
newsboys'  building  without  the  auditorium  feature.  The 
Bldg.  Com.  has  been  authorized  to  secure  plans  for  a 
building  costing  about  $50,000. 

Zanesville,  O. — Bids  are  wanted,  it  is  stated,  until  Nov. 
6  for  remodeling  the  I.  O.  O.  F.  Temple,  Main  St. 
H.  C.  Meyer,  Archt.,  People's  Savings  Bank  E'ldg. 

Steubenville,  O. — Bids  will  be  received,  it  is  stated^ 
until  Nov.  12  by  Briggs  &  Nelson,  Archts.,  Cleveland, 
for  erecting  a  building  for  the  Y.  M.  C.  A.  Probable 
cost,  $50,000. 

Bellaire,  O.— The  Bellaire  &  Ohio  R.  R.  Co.  is  re- 
ported to  be  planning  many  improvements  in  Bellaire, 
which  will  include  the  erection  of  a  freight  shed,  to  cost 


"Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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ahoM  $45,000.  aDd  a  new  depot,  site  for  which   has  not 

rttr 


r  — tia,  OtU. — Rids  are  wanted,  ii  is  stated,  until  Nov. 
19  for  emting  a  3-starjr  bank  and  office  huilUing  at  jd 
St.  and  C  .\ve.  for  the  First  Xatl.  Banlt.  J.  Ira  Jones. 
Archt. 

EmJ.  OHa.—U  is  repurlrd  that  the  Santa  Ke  R.  R. 
<J.  E.  Hurley.  Gen.  M»r..  TofKfca.  Kan.),  intends  erect- 
inc  a  j^storr  depot  here  to  cost  about  $50,000. 

FkiUdtltki:  Pa. — It  is  sUted  that  plana  bare  been  com- 
pelled by  Heacocfc  k  Hokanson,  931  Chestnut  St..  for  a 
S-«*a'7  aeai-fireproof  8sxio6-ft.  warehouse,  to  be  erected 
at  iM  Broad  St.  for  Etrger  Bros. 

J»hMMI»mm,  Pa. — The  Johnstown  Trust  Co..  it  is  stated, 
is  piaaninc  the  erection  in  the  spring  of  an  8-story  build- 
ing, to  cost  $150,000. 

'HUkftbam.  Pa.— The  Engineering  Contr.  Co..  of 
Balumore.  Md.,  it  is  reported,  has  secured  the  contract 
to  erect  the  5th  .\ve.  Theatre  at  about  $70,000. 

Lamcatter,  Pa. — It  is  reported  that  a  theatre  costing 
aboM  $15,000  is  to  be  erected  by  the  Pennsylvania 
Aasnaenent   Co. 

FrwaWin.  Pa.— Seymour  &  Paul  .\.  Davis.  1,600  Chest- 
nut St.,  Philadelphia,  it  is  reported,  are  preparing  work. 
ing  plans  for  the  Y.  M.  C.  .\.  BIdg.  to  be  erected  here. 

Pillsbmrg,  Pa. — It  is  reported  that  plans  are  being  pre. 
pared  for  a  6-story  fireproof  building  which  is  to  be 
erected  in  Pittsburg  for  the  lines  of  the  Pennsylvania 
R.  R.  west  of  Pitt-sburg.  S.  C.  Long,  Genl.  Supt.,  Pitts- 
burg. 

East  Liberty.  (P.  O.  Pitliburg),  Po.— The  Pennsyl- 
vania R.  R.  (Alex.  C.  Shand.  Ch.  Engr.,  Philadelphia, 
Pa.),  it  is  reported  has  had  plans  prepared  for  a  freight 
s»«tloo  which  it  is  proposed  erecting  in  East  Liberty  at 
a  cost  of  about  $1,000,000. 

Bmmtfmrt,  Pa.^.  H.  Bernheisel.  s  N.  2d  St.,  Har- 
lislnu^.  has  received  first  i»rizc  for  nis  plans  for  the 
Maaocuc  Temple,  which  is  to  be  of  granite,  fireproof 
throsighout  and  5  stories  high  and  cost  about  $90,000. 
II.  I.  Kast,  of  Harrisburg.  received  2d  prize,  and  Wal- 
ter Snedley.  of  Philadelphia,  3d  priie.  D.  W.  Cox, 
Pre*.  Ifaaoak  Temple  Assoc.  W.  L,  Gorgas,  Chmn. 
Bldg.   Coo. 

UttiilamJ,  S.  D. — Harry  \V.  Jones,  of  MinneapoIi^ 
Minn.,  is  reported  to  be  preparing  plans  for  a  t-story 
hotel  to  be  erected  at  Maitland  by  F.  E.  Little,  of 
Minneapolis,  Minn. 

Memfhis.  Ttnn. — A.  W.  Gettingby  is  stated  to  have 
been  granted  a  permit  to  erect  a  4-story  brick  store 
building  at  Union  Ave.  and  S.  3d.  St.,  at  a  cost  of 
$23,000. 

Ckatlanoota.  Tenn. — Bids  will  probably  be  called  for 
about  Nov.  15  for  the  erection  of  a  Y.  M  .C.  A.  build- 
ing, to  coat  about  $100,000.  Architect,  R.  H.  Hunt,  of 
Chattanooga. 

KmorviUe,  Tenn. — The  Masons  are  reported  to  be 
pUnnnig  the  erection  of  a  new  building,  to  cost  about 
$25,000. 

Satkt-ille.  Tenn. — The  Elks,  it  is  stated,  are  plannini; 
the  erection  of  a  5-story  lodge  building,  to  cost  about 
$100,000. 

TemfU,  Tex. — It  is  sUted  that  the  directors  of  the 
Stale  National  Bank  propose  erecting  a  4-5tory  building. 

Beanmonl.  Tex. — The  Trades  Council,  it  is  reported, 
iDtends  erecting  a  labor  temple,  costing  about  $30,000. 

Richmond.  Va. — It  is  stated  that  plans  have  been 
aaaboiitted  to  the  officers  of  the  Mutual  Assurance  So. 
eiefjr  for  the  addition  of  3  stories  to  the  building  at 
9lh  and  Main  Sts.,   which  will  cost  about  $250,000. 

'Spokane,  Wash. — It  is  reported  that  the  contract  to 
erect  a  4-*torT  department  store  for  Kemp  &  Herbert 
haa  been  awrded  to  M.  C.  -Murnhy,  1st  and  Howard 
Sta.,  at  abont  $150,000. 

B.  L.  Gordon  &  Co.,  it  is  stated  have  taken  out  a 
permit  to  erect  a  2-story  brick  building,  costing  about 
$40,000. 

•M,  C.  Murphy  is  reported  to  have  secured  the  con- 
tract to  rebuild  the  Fraternal  Hall  at  Sprague  .\ve.  and 
Wall   St.  at  a  cost  of  about  $20,000. 

The  erection  of  a  labor  temple  at  a  cost  of  $75,000  is 
reported  under  consideration.  The  Structural  Eldg. 
Trade*  Alliance  is   reported  interested. 

Taeema.  Wajh. — The  Ancient  Order  of  Vikings  is  re- 
ported to  be  planning  the  erection  of  a  building,  costing 
aboot  $^0,000. 

C  A.  Darner,  111  C  St.,  is  reported  to  be  preparing 
plans    for  a    $100,000   hotel   to  be  erected  on    C   St. 

SeattU.  Wath.—J.  F.  Everett,  Walker  BIdg.,  is  re- 
ported to  be  preparing  plans  for  remodeling  the  build- 
ing at  First  Ave.  and  Madison  St.,  owned  by  F.  K. 
Stmve.      Cost,    $100,000. 

Howell  k  Stokes,  of  New  York,  N.  Y..  it  is  stated, 
ha»e  been  engaged  to  prepare  plans  for  the  Metropoli- 
tan BIdg  Co.  for  the  two  buildings  which  it  is  pro- 
poacd    erecting    at   Union,    Seneca,    4th   and   6th    Aves. 

It  is  reported  that  the  building  at  First  Ave.  and 
Spring  .St.  is  to  be  remodeled  by  K.  K.  .Struve,  vice-pres. 
of  the  John  Davis   Co.     Estimated  cost   $200,000. 

J.  II.  McGraw  is  reported  to  have  secured  a  permit 
to  erect   a  brick  building  at    1524    2d   Ave.  at  a  cost   of 

$2S/>O0. 

The  Meteor  Land  Co.  (R.  W.  Hill,  Vice-Pres.  and 
Myr.),  it  is  staled  will  erect  a  2-story  store  and  office 
building  at  3d  Ave  and   Tames  St..  to  cost   $25,000. 

The  Northern  Pacific  Ry.  Co.  is  reported  to  have  filed 
plans  for  alterations  to  its  warehfmse  and  dock  by  adding 
a  2d  story.     Estimated  cost,  $12,000. 

Manimburg.  W.  Va. — It  is  sutrd  that  the  revised 
plana  for  the  Y.  M.  C.  A.  BIdg.  are  completed  and  bids 
for   the  construction   will  soon  be   asked. 

La  Croete.  Wu. — Parkinson  k  Dockendorf,  of  La 
Crosae,  assisted  by  F,  H.  Husse.  of  I.ansing.  Mich.,  it 
i*  reported,  will  prepare  plans  for  the  Y.  M.  C.  A.  BIdg., 
whscD   is  to  be  erected  at  a  cost  of   $100,000. 

'Winnipeg,  Man. — It  is  stated  that  the  contract  to 
excarate  the  site  for  the  foundation  for  the  union  depot 
of  the  Grand  Trunk  Pacific  R.  R.  has  been  awarded 
to  S.  Brown,  of  Winnipeg.  .About  45,000  cu.  yds.  will 
be  excavated. 


Toronto,  Out. — 1>.  I'iligcrald,  it  is  reported,  has  an- 
nounced that  he  intends  erecting  a  hotel  on  Queen 
St.,   to   cost    $30,000. 

CHURCHES   AND    DWELLINGS. 

Notes  Arranged  Alphabetically  by  Slates. 

Decatur,  HI. — tico.  Sl.iii<l.ilier,  of  Rock  Island,  is 
stated  to  be  preparing  plans  for  an  edifice  to  he  erected 
for  th-  members  of  the  St.  Patrick  R.  C".  Church  which 
is  to  cost  about  $100,000.     Rev.  J.    Mur|>hy,  pastor. 

Baltimore.  Md. — It  is  re:iorted  that  a  site  has  been 
secured  on  Charles  St.  and  University  Parkway  on 
which  it  is  projwsed  erecting  a  cathedral  for  the  Episco- 
pal   Church    of    Slaryland. 

Detroit.  Mich. — It  is  stated  that  plans  have  been  ac- 
cepted for  the  new  edifice  which  is  to  be  erected  for  the 
North  Baptist  Church  at  Woodward  and  Pingree  .\ves., 
of  brick  and  stone,  109x111  ft.  C.  M.  Harmon,  Chran. 
BIdg.    Com. 

Braincrd,  Minn. — The  members  of  the  St.  Krancis 
R.  C.  Church,  -it  is  stated,  intend  erectins  a  $12,000 
edifice. 

South  River,  N.  J. — It  is  reported  that  bids  will  be 
received  Nov.  6  for  erecting  a  stone,  iiox6o-ft.  edifice 
for  St.  Mary's  R.  C.  Church,  at  South  River.  Henry 
D.  Dagit,  435  Chestnut  St.,  Philadelphia,  Pa.,  is  the 
archt. 

Burlington,  A*.  /. — It  is  reported  that  the  members  of 
the  First  Baptist  Church  are  raising  $40,000  with  which 
it  is  proposed   erecting  a  new   edifice. 

Buffalo,  Af.  Y. — It  is  reported  that  the  Central  Pres- 
byterian Church  on  W.  Genesee  St.,  which  was  re- 
cently damaged  by  fire,  is  to  be  repaired  at  a  cost  of 
$10,000. 

New  York,  N.  Y. — Plans  have  been  filed  for  the  follow- 
ing: Six-story  brick  and  stone  tenement  at  171 
2d  Ave.  for  M.  W.  Folsom;  cost,  $31,000;  Mills  &  Green- 
leaf,  Archts. ;  6-story  brick  and  stone  tenement  at  13th 
St.  and  Ave.  B  for  I.ouis  Block;  cost,  $20,000;  Sommer- 
feld  &  Sleekier.  Archt.;  6-story  brick  and  stone  apart- 
ment house  at  Bway.  and  133d  St.  for  Daily  &  Carlson; 
cost,  $125,000;  Neville  &  Bagge,  Archts.;  3  5-story  brick 
tenements  at  Brook  .\ve,  and  i62d  St.  for  Williams  & 
Scheibcl;  cost,  $140,000;  Harry  F.  Howell,  Archt.;  14  3- 
story  brick  tenements  at  Whitlock  Ave.  and  Tiffany  St. 
for  .Mbert  Rothermel,  .\rcht.  and  owner;  cost,  $126,000; 
alterations  to  4. story  brick  and  stone  extension  to  4-8tory 
brick  and  stone  tenement  at  314  E.  34th  St.  for  Jos. 
Finger;  cost.  $20,000;  David  Stone,  Archt.;  3-story  brick 
synagogue  at  Forest  .\ve.  and  i6oth  St.  for  Congregation 
Beth  Hamedrash  Hagodel.  cost,  $75,000;  Goldner  &  Godl- 
berg,  Archts. 

Plans  have  been  filed  for  the  erection  of  the  follow, 
ing  buildings:  6-story  brick  and  stone  tenement  at  De- 
lancey  and  Mott  Sts.,  for  Susswein  &  Herman,  cost 
$40,000,  J.  H.  Amsler,  Archt.;  15  5-story  brick  tene- 
ments at  Clay  Ave.  and  169  St.  for  Albert  J.  Schwarz, 
owner   and  archt.,   cost   $390,000. 

'Delphos,  O. — We  are  informed  that  the  contract  for 
erecting  edifice  for  Presbyterian  congregation  has  been 
awarded  to  J.  G.  Horshan  &  .Son.  of  Delphas,  O.,  for 
$17,000.     .Architect,   F.   E.   Walker,  211    Main  St.,   Toledo. 

Philadelphia,  Pa. — The  members  of  the  Roman  Catholic 
Church  of  Our  Lady  of  Mt.  Carmel,  it  is  reported,  are 
planning  the  erection  of  a  $20,000  edifice. 

Bristol,  Va. — The  members  of  the  M.  E.  Church,  it  is 
stated,  are  considering  the  erection  of  an  edifice  cost- 
ing ahout  $12,000. 

Hamilton,  Out. — All  Saints  Church,  it  is  reported,  is 
to  be  improvM  at  a  cost  of  $10,000.  ffl 

SCHOOLS. 

Notes  Arranged  Alphabetically  by  States. 

A^dmore,  Ark. — The  Trus.  of  the  Hargravc  College, 
it  is  reported,  are  considering  the  erection  of  a  dor- 
mitory   at    a   cost   of   $50,000. 

Ft.  Smith,  Ark. — A.  Klingensmith,  521  Gar.  Ave., 
it   is   reported,   is  preparing   plans   for   a    $60,000    school. 

New  Britain,  Conn. — It  is  stated  that  $15,000  has  been 
appropriated  with  which  it  is  proposed  erecting  an  addi- 
tion to   Monroe   St.   School. 

IVashinglotp,  D.  C. — It  is  stated  that  all  bids  recently 
received  for  erecting  the  administration  building  for  the 
"  Carnegie  Institution  have  been  rejected  by  the  Executive 
Com.,  and  new  bids  will  be  received  at  the  Nov.  meeting 
of  the  Bd.  The  contract  for  the  building,  which  is  to 
cost  about  $200,000,  will  be  let  Dec.  10  at  the  meeting 
of  the  Executive  Com.,  Dong  BIdg.  Carrere  &  Hastings, 
of  New  York,  N.  Y.,  are  the  archts. 

Greensboro,  Ga. — Bids  will  be  received  until  Nov,  12 
by  las.  H.  McWhorter,  City  Clk.,  for  $15,000  school 
bonds. 

Downs,  Kan. — It  is  stated  that  bids  will  he  received 
until  Nov.  12  by  W.  H.  Boughner,  (^Ik.  School  Bd., 
Farmers  State  Bank,  for  erecting  a  brick  and  stone 
school. 

Miltersburg,  Ky. — It  is  reported  that  the  Female  Col- 
lege here,  which  waft  recently  destroyed  by  fire,  is  to 
be   rebuilt  at  a  cost   of  about   $30,000. 

'Sidell,  La. — C.  D.  Stewart,  of  Baton  Rouge,  is  re- 
ported to  have  received  the  contract  to  erect  a  school 
here   at   $22,000. 

'St.  Paul.  Mina.— The  State  Bd.  of  Control,  it  is 
stated,  has  awarded  the  contract  to  erect  a  barn  at  the 
Stale  Agricultural  College  to  N.  P.  Fransen.  of  St. 
Paul,    at    $11,600. 

Watenille,  Minn. — The  citizens  are  rei)orted  to  have 
voted   $30,000   bonds   to   erect    a   school. 

St.  Louis,  Mo. — Jos.  Slander  U  Sons,  Archts.,  210 
Temple  BIdg..  St,  I>ouis,  writes  that  contracts  will  not  be 
let  before  the  spring  for  the  proposed  parochial  school 
and  hall  for  .St.  .Agatha's  Parish,  to  cost  about  $50,000. 

CaJlaway,  Neb. — It  is  stated  that  plans  have  been  pre- 
pared for  a  $12,000  school. 


ll''ooJbury,  N.  7.— The  City  Council  is  stated  to  have 
passed  a  resolution  appropriating  $60,000  toward  the 
erection    of    a   high    school.      Probable   total    cost    $75,000. 

Prospect  Park,  N.  /.—Bids  will  be  received  until  .N'ov 
6  bv  the  BIdg.  Com.  of  the  Bd.  of  Educ,  of  Prospect 
lark  (Cornelius  Hameetnian,  Chmn.,  281  iN.  6th  St.) 
for  furnishing  material  and  erecting  a  school  according 
to  plans  prepared  by  John  V.  Kelly  and  lolin  S 
btruyk,  assoc.  archts.,  Post  Office  BIdg.,  Passaic".  Prob- 
able cost,   $25,000. 

Soiiwrxille,  N.  /.— W.  H.  Long  has  been  made  C:iinin. 
and  .\.  P.  Sutphen  Secy,  of  a  com'mittcc  which  will  have 
charge  of  the  erection  of  a  4-rooni  school  in  East  .^omer- 
ville,  to  cost  $22,000. 

Mescalero,  N.  M.— Bids  will  be  received  until  .Nov 
19  by  C.  F.  Larrabee,  .\cting  Comr.  Indian  .\ffairs. 
Washington,  D.  C,  for  furnishing  material  and  labor 
to  construct  and  complete  a  school  at  Mescalero  School, 
N.  M.  I'or  further  information  apply  to  James  .\  Car- 
roll,   Supt.,   Mescalero,   N.    M. 

Buffalo,  N.  v.— The  Trus.  of  the  St.  Mary's  .\cademy 
&  Industrial  Female  Seminary,  of  Lockport,  it  is  reported, 
have  purchased  a  site  at  Walden  .\vo.  and  Doat  St..  Buf- 
falo, on  which  it  is  proposed  erecting  an  academy  to  cost 
$400,000. 

The  following  are  renorted  to  be  the  bids  received 
recently  for  installing  2  boilers  in  the  Central  Uigh 
School,  Court  and  Franklin  Sts.:  J.  H.  Kuckcl  &  Son 
$3,000  (allowance  for  old  boilers,  $60);  Danl.  Burg- 
master,    $3,400;   Frontier   Plumbing  &   lltg.    Co.,  $3,525. 

Syracuse,  N.  K— Bids  will  be  received  until  Nov.  o 
by  Andrew  S.  Draper,  Comr.  of  Educ.  Capitol,  Al- 
bany, for  erectmg  a  school,  including  heating  and 
plumbmg,  at  the  Onondaga  Indian  Reservation,  near 
Syracuse.  Only  bids  for  the  complete  work  of  con- 
struction, heating  and  plumbing  will  be  considered 
Iranklin   B.    Waje,    State  Archt.,   .Mbany. 

Brooklyn,  N.  Y. — Bids  will  he  received  until  Nov.  1 1 
by  C.  B.  J.  Snyder,  Supt.  School  Bldgs.,  N.  Y.  City,  for 
installing  a  ventilating  and  heating  system  in  the  addi- 
tions to  and  alterations  in  School  No.  14D,  Boro.  Brook- 
lyn. 

■  '^iV  B^Shton,  S.  I.,  N.  F.— Danl.  J.  Rice,  5  E.  42d 
St.,  N.  Y.  City,  has  secured  the  contract  for  installing 
ventilating  and  heating  apparatus  in  School  19,  lioro  of 
Richmond  (bids  opened  CJct.  28),  for  $3,672. 

•The  following  are  the  bids  opened  on  Oct.  21  by 
C.  B.  J.  Snyder,  Supt.  School  BIdg..  New  York  City, 
for  installing  ventilating  and  heating  apparatus  .in  the 
lyn  Boro.;  (rf)  School  129,  Brooklyn  Boro.,  and  (c) 
following  schools:  (n)  School  41,  Manhattan  Boro.; 
(b)  School  59,  Manhattan  Boro.;  (c)  .School  80.  Brook- 
for  ventilating  and  heating  airparatus  and  electric  ele- 
vator in  Parental  School,  Queens  Boro.:  E.  Rutzler  Co.. 
178  Centre  St..  a  $11,320;  h  $26,033  (awarded  con- 
tract); c  $5,708  (awarded  contract);  d  $21,046;  c  $91,622 
(awarded  contract);  James  Curran  Mfg.  Co..  «  $11,750; 
Frank  Dobson  Co..  Inc..  a  %l\,■^q■^■,  b  $27,829;  c  Ssoso, 
d  $20,925;  e  $97,730;  W.  J.  Olvany,  o  $12,197;  *' $33.- 
364;  d  $22,250;  Baldwin  Eng.  Co.,  a  $12,440;  Harry  L. 
Philp,  a  $10,375  (awarded  contract);  c  $5,862;  Gillis  & 
Geohegan.  537  W.  B'way,  b  $26,965;  d  $20,865 
(awarded  contract);  G.  A.  Sutcr  &  Co..  b  $26,444;  d 
$22,893;  e  $104,279;  Blake  &  Williams,  d  $20,892;  e 
$94,981. 

"Bids  were  opened  on  Oct.  21  by  C.  B.  J.  Snyder. 
Sunt.  School  Bldgs..  for  the  erection  of  outside  iron 
stairs  on  schools,  and  the  Eagle  Iron  Wks,,  403  E.  117th 
St.,  secured  contract  for  Schools  18  and  28  at  $3,764 
and  $3,191.  respectively,  and  John  F.  Kuhn,  348  E.'  52d 
St.,  for  School  6y  for  $5,847. 

SpringviUe.  N.  Y. — It  is  stated  that  the  plans  of  E.  E. 
Toralemon,  of  Niagara  Falls,  for  the  new  school  have 
been   accepted.     The  cost  is   to   be   about   $75,000. 

Troy,  N.  Y. — Plans  for  the  Russell  Sage  Laboratory 
of  the  Rensselaer  Polytechnic  Institute  are  about 
ready.  This  building  will  contain  the  mechanical  and 
electrical  engineering  laboratories.  It  will  be  240  x  80 
ft.  and  5  stories  high.  It  will  be  completed  in  1908. 
The  boiler  house,  with  a  capacity  of  800  h.p.,  is  now 
under  process  of  construction  and  will  be  finished  this 
year.  fH 

Cincinnati.  O. — School  bonds  amounting  to  $250,000,  it 
is  stated,  have   been   sold. 

Ford  City,  Pa. — F.  Reisgen,  Secy.  Bd.  Educ,  writes 
that  bids  will  probably  he  received  in  about  a  month 
for  the  erection  of  a  school  to  cost  about  $70,000. 
Architect,    W.    G.    Eckels,    of    New    Castle. 

Philadelphia.  Pa. — It  is  reported  that  bids  are  being 
received  by  Rowland  W.  Boyle.  1626  Chestnut  St., 
archt.,  for  erecting  a  2story  brick  and  stone  parochial 
school  at  63d  St.  and  Lancaster  .Ave.  for  the  Church 
of   Our    Lady   of    Lourdes. 

'Slroudsburg,  Pa. — C.  Webster  Eilenberger.  of  Shaw- 
nee, it  is  stated,  has  secured  the  contract  to  erect 
the  3-story  brick  school  at  the  State  Norma!  School  in 
East   Stroudshurg  at   $36,412. 

Pittsburg.  Pa,~J.  H.  Gilsey,  Supt  of  Construction  of 
the  Carnegie  Technical  Schools,  writes,  with  regard 
to  Applied  Science  bldgs  of  the  Carnegie  Technical 
Schools,  that  upon  the  opening  of  bids  on  Sept.  28 
it  was  found  that  the  cost  of  the  buildings  had  ex- 
ceeded the  appropriation,  and  it  was  then  decided  to 
revi.se  and  reconstruct  the  plans.  This  work  is  now 
being  done  by  the  architects.  Messrs.  Palmer  &  Horn- 
hostel,  of  New  York.  N.  Y.,  and  upon  t!ie  completion 
of  same,  approximately  about  Nov.  15.  the  Building 
Com.  will  ask  for  revised  estimates  on  certain  portions 
of  the  work.  The  buildings  complete  will  cost  about 
$1,000,000. 

Alpine,  Te.r. — It  is  stated  that  bids  are  wanted  until 
Dec.  10  for  erecting  a  2-story  brick,  stone  and  con- 
crete block  school.  H.  T.  Phelps,  .\rcht.,  San  .An- 
tonio. 

Bids  will  be  received  until  Nov.  18  by  J.  D.  Jackson, 
Clk.,  Bd.  Educ,  it  is  stated,  for  $20,000  school   bonds. 

Coleman,  Tex. — The  Attorney.Gencral  has  approved 
the  issue  of  $30,000   Coleman  school   bonds. 

Clarendon,  Va. — It  is  stated  that  the  building  of  a 
brick    school    here    is    under    consideration. 

Fond   du    Lac.    Wis. — The    erection    of   a    brick    school 
in    the    First   Ward    to    cost    $15,000    is    reported    under 
consideration. 
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La  Crosse,  Wis. — It  is  stated  that  about  Nov.  5  the 
Executive  Com.  of  the  Bd.  of  Regents  at  Madison  will 
ask  bids   for  erecting   the  normal   school  at  La  Crosse. 

Victoria,  B.  C. — It  is  reported  that  competitive  plans 
are  now  being  received  for  a  2-story  150  x  62  ft.  build- 
ing which  is  to  be  erected  at  Point  Grey,  Victoria, 
for  the  British  Columbia  Univ.  at  a  cost  of  about 
$100,000. 

NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings.'* 

*  Denver,  Colo. — A,  Danielson  is  reported  to  have  se- 
cured the  contract  to  erect  a  2-story  ice  cream  plant  for 
C.  G.  Carlson  at  Larimer  and  13th  Sts..  which  is  to 
cost  about  $25,000.  F.  E.  Edbrooke,  510  Opera  House 
Blk..  is  the  archt  . 

Las  Animus,  Colo. — Bids  will  be  received  at  the  Bureau 
of  Yards  and  Docks  (R,  C.  Hollyday,  Ch.),  Navy  Dept., 
Washington,  D.  C,  until  Nov.  16  for  furnishing  and 
installing  laundry  equipment  in  the  naval  hospital.  New 
Fort  Lyon,  Las  Animas,  Colo. 

Colebrook,  Conn. — The  Colebrook  Mfg.  Co.  (mail,  tele- 
phone and  telegraph  address,  Winsted),  writes  that  it  is 
in  the  market  for  a  full  steam  and  water  power  (electric 
transmission)  equipment  and  woodworking  machinery  for 
light  work  and  specialties. 

Chicago,  III. — Hackie  &  Lovejoy,  it  is  reported,  pro- 
pose erecting  at  589  S.  Paulina  St.  a  3-story  56xi24-ft. 
factroy,  to  cost  $75,000.  , 

Perry,  /a.—It  is  reported  that  the  Van  Camp  Packing 
Co.,  of  Indianapolis,  Ind.,  has  announced  its  intention 
of  constructing  a  milk  condensing  plant  at  Perry,  to  cost 
about  $100,000.  Construction  will  not  begin  probably 
until  spring. 

Rosedale,  Kansas  City.  Kan. — J.  Oliver  Hogg,  947  N. 
Y.  Life  Bldg.,  Kansas  City,  Mo.,  is  preparing  plans  for  a 
plant  for  the  Bradley-Alderson  Co.,  of  Kansas  City,  Mo., 
to  be  erected  on  Hill  St.,  Rosedale.  Contracts  for  build- 
ings will  be  let  about  Dec,  and  contracts  for  power 
plant  in  Feb.  Two  electric  elevators  will  be  installed. 
The  building  will  be  3  stories  high,  200x181  ft.,  of  rein- 
forced concrete  construction  and  cost  about  $50,000. 

Worcester,  Mass. — The  Crompton  &  Knowles  Loom 
Wks..  it  is  reported,  intend  doubling  the  capacity  of  its 
plant. 

Three  Forks,  Mont. — We  are  informed  that  F.  L. 
Smidth  &  Co.,  41  Cortlandt  St.,  New  York,  N.  Y..  are 
the  designing  and  consulting  engineers  for  the  Three 
Forks  Portland  Cement  Co.,  ofThree  Forks,  and  no  con- 
tracts have  been  let  or  will  be  let  until  complete  layout 
and  preliminary  estimates  have  been  approved. 

Newark,  AT.  J. — Wilson.  Harris  &  Richards,  Drexel 
Bldg.,  Philadelphia,  Pa.,  it  is  reported,  have  prepared 
plans  for  a  brick  ^oox8o-ft.  manufacturing  plant,  which 
is  to  he  erected  in  Newark  for  the  G«ieral  Electric 
Co. 

West  Albany,  N.  K— Geo.  H.  Haselton,  Supt.  of  Mo- 
tive Power  of  the  West  Albany  yards  of  the  N.  Y. 
Central  &  Hudson  River  R.  R.  Co..  is  reported  to  have 
announced  that  plans  have  been  prepared  for  the  erec- 
tion of  3  buildings,  i  of  which  is  now  under  construc- 
tion. A  blacksmith  shop  and  machine  shop  are  the 
other  2  buildings,  and  it  is  not  known  yet  whether  the 
work  will  be  done  by  the  R.  R.  company  or  let  out  by 
contract. 

Wilkesbarre,  Pa.— Edw.  H.  Post,  Pres.  Wilkesbarre 
Const.  Co.,  writes  that  the  company  is  in  the  market  for 
derricks,  hoisting  engines,  hand  hoists  or  crabs,  new  or 
second-hand. 

Pittsburg,  Pa. — We   are   informed    that  fire   on  Oct,    20 

destroyed  the  pattern    and  carpenter  shops,    steel  furnace 

department    and    stables    of    the    Stove    &    Range  Co.,    of 

Pittsburg.      H.    M.    Baldwin,   Sales    Mgr.      It  has  not    yet 
been  decided  whether  to  rebuild  or  not. 

Riverpoint,  R.  7. — The  Warwick  Lace  Wks..  it  is  re- 
ported, propose  erecting  a  lace  mill  here  .to  cost  about 
$100,000.  Henry  T.  White  and  Henry  C.  Dexter  are 
reported  interested. 

*Woonsocket,  R.  /.—The  J.  W.  Bishop  Co.,  of 
Worcester,  it  is  reported,  has  secured  the  contract  to 
erect  a  thread  mill  in  the  Privilege  dist.  of  Woon- 
socket  for  the  Lawton  Spinning  Co.,  of  Woonsocket. 
Probable  cost,  $450,000. 

Beaumont.  Tex. — Kyle  Ward,  Secy.  Beaumont  Ice, 
Light  &  Refrigerating  Co.,  writes  that  it  has  been  decided 
to  add  additional  machinery  to  the  ice  department,  and  the 
company  is  now  asking  bids  on  i  co-ton  ice-making  com- 
pressor, dry  gas  machine,  connected  un  to  a  compound 
condensing  engine.  The  engines  in  the  electric  plant 
are  to  be  made  condensing  and  are  to  be  used  in  con- 
nection with  this  equipment.  This  machinery  will  in- 
crease the  capacity  to  a  total  of  380  tons  ice  making.  All 
the  improvements  contemplated  will  cost  probably  $100,000. 

El  Paso,  Tex. — L.  D.  Gilbert,  Secy,  of  the  Cement 
Eng.  Co.,  Union  Trust  Bldg.,  Los  Angeles,  Cal..  engrs. 
in  charge  of  the  construction  for  the  cement  plant  fot 
the  Southwestern  Portland  Cement  Co.,  to  be  erected 
here,  writes  under  date  of  Oct.  12  that  machinery  has 
not  been  purchased  at  this  date,  but  requests  have  been 
sent  out  for  most  of  it.  Regarding  the  size  of  the 
buildings  there  will  be  14  buildings  and  departments, 
including  the  office  and  laboratory,  with  an  aggregate 
floor  space  of  80,000  sq.  ft.  These  buildings  will  be 
built  of  structural  steel  and  reinforced  concrete,  which- 
ever method  of  construction  will  suit  the  work  best. 
Expect  to  let  contracts  for  the  machinery  in  about  4 
weeks.  Regarding  the  power  plant,  it  is  proposed  to 
install  two  7';o  kw.  440  volts.  25  cycle,  3  phase  genera- 
tors, cither  direct  connected  to  cross  compound  Corliss 
engines  or  steam  turbines,  to  operate  on  175  lb.  ^rauK^ 
steam  pressure,  and  1 25  degrees  supcrtieat.  The  riant 
will  be  motor  driven  throughout,  motors  being  direct 
connected    to    all   the    large    size    grinding  machines. 

Spokane,  Wash. — The  Schade  Brewing  Co.  is  reported 
to  have  been  granted  a  permit  to  erect  a  2-story  brick 
and  cement  addition  to  its  brewery  at  a  cost  of  $28,000. 

Chas.  B.  Pride,  508  Columbia  Bldg.,  Spokane,  is  in 
charge  of  the  operation  of  a  large  survey  in  this  terri- 
tory for  a  paper  and  pulp  mill,  water  power,  etc..  but  it 
will  be  at  least  two  or  three  months  before  any  plans  are 
completed  in  connection  with  construction  work. 
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Milwaukee,  Wis. — The  Kurth  Brewing  Co.,  of  Co- 
lumbus, Wis.,  it  is  reported,  intends  removing  its  plant 
to  Milwaukee  and  will  erect,  beside  a  brewery,  several 
large   steel   elevators  at   Burnham  St.  and  ,17th  Ave. 

The  Plankinton  Packing  Co.  is  reported  to  have  filed 
plans  for  a  refrigerating  plant  to  be  erected  on  Meinecke 
Ave.  It  is  stated  that  modern  machinery  for  cold  storage 
plants  is  to  be  installed. 

Plans  are  being  prepared,  according  to  reports,  by  the 
I^cd.  Rueping  Leather  Co.  for  a  tannery,  to  be  erected 
on  the  Kinnickinnic  River  near  the  flushing  tunnel 
plant. 

Lachine,     Que. — The     ratepayers,     it  is     stated,     have 

voted    to    grant    a    bonus    of    $50,000  to    the     Imperial 

Locomotive    Wks.,    of    London.    Eng.,  to    erect    a    plant 
here.      Probable  cost,  $3,000,000. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notts  Arranged   Alphabetically   by   States. 

Altoona.  Pa. — Bids  will  be  received  by  the  Bd.  of 
Health  (Saml.  B.  Trees,  Secy.)  until  Dec.  4  for  the 
collection  and  sanitary  disposal  of  all  city  garbage  for 
a  period  of  i,  3,  5  or  10  years,  as  advertised  in  The 
Engineering  Record. 

*Spokane,  Wash. — ^The  contract  for  erecting  an  80-ton 
crematory  to  increase  the  capacity  of  the  present  plant  is 
reported  to  have  been  awarded  by  the  Bd.  of  Pub.  Wks. 
to  the  Decarie  Co.,  of  Minneapolis,  Minn.,  for  $60,000. 

MISCELLANEOUS. 

Notes  Arranged  Alphabetically  by  States. 

*Ft.  Morgan,  Ala.^The  U.  S.  Government  is  reported 
to  have  on  Oct.  24  awarded  contracts  for  materials  to  be 
used  in  building  the  sea  wall  at  Ft.  Morgan,  as  follows: 
To  the  Vinegar  Bend  Lumber  Co.,  of  Vinegar  Bend., 
2.500,000  ft.  of  lumber,  for  $50,000,  and  to  the  Southern 
Lime  &  Cement  Co.,  of  Demopolis,  for  19,000  bbls.  of 
cement,  for  $40,000. 

Pitie  Bluff.  Ark. — It  is  stated '  that  bids  wil  be  re- 
ceived until  Nov.  12  by  Benj.  Franklin,  Chmn.  Bd.  In- 
spectors, Levee  Dist.  No.  2,  at  office  of  Taylor  &  Jones, 
attorneys.  Main  and  Barrque  Sts.,  for  constructing  a 
levee. 

Wilmingto  n,  Del. — The  following  are  the  bids  opened 
on  Oct.  ^i  by  Maj.  C.  A.  F.  Flagler,  Corps.  Engrs., 
V.  S.  A.,  for  dredging  entrance  to  LVoadkill  River 
(price  given  per  cu.  yd.):  River  &  Harbor  Improv. 
Co.,  Philadelphia,  Pa.,  19.2  cts.;  Pennsylvania  Dredging 
Co.,   Camden,  N.  J.,  23^^  cts. 

Washington,  D.  C— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Lowrenceburg^  Ind. — Bids  will  be  received  by  Lieut. 
Col.  Wm.  T.  Rossell,  Corps  Engrs.,  U.  S.  A.,  Cincinnati, 
O.,  until  Nov.  12  for  repairing  and  protecting  Great 
Miami  embankment,  as  advertised  in  The  Engineering 
Record. 

LouisvUle,  Ky. — The  following  are  the  bids  opened  at 
the  office  of  the  U.  S.  Engrs.  on  Oct.  21  for  2  steel 
barges;  (a)  price  for  each,  (b)  time  required  for  com- 
pletion: Blaw  Collapsible  Steel  Centering  Co.,  Pittsburg, 
Pa.,  a  $10,525,  b  30  weeks;  Howard  Ship  Yards  Co.,  Jef- 
fersonville,  Ind.,  a  $8,950,  b  20  weeks;  Chas.  Hegewold 
Co.,  New  Albany,  Ind.,  a  $8,999,  ^  6  mos. ;  American 
L'ridge  Co.  of  New  York,  Cincinnati,  O.,  a  $7,050,  b  34 
weeks. 

New  Orleans.  La. — The  Dock  Board  on  Oct.  1 5  ap- 
proved plans  for  building  1,600  ft.  of  steel  sheds  over 
the  St.  Andrew  St.  wharf,  and  extending  the  Celeste 
St.  shed  480  ft.,  at  a  total  cost  of  $140,000.  Hugh  Mc- 
Closkey,   Pres.     J.  F.  Coleman.   Consulting   Engr. 

Local  press  reports  state  that  the  Dock  Bd.  will  shortly 
be  made  a  loan  of  $200,000,  with  which  to  build  dock 
facilities   for  the   Austro-American   Steamship   Co. 

*Michael  Mitchell  is  reported  to  have  secured  the  con- 
tract for  about  1 3,000  cu.  yds.  of  levee,  work  from 
Egania  to  Andry  Sts.  (bids  opened  Oct.  22),  at  82  cts 
per  cu.    yd. 

*Bids  were  opened  on  Oct.  22  by  the  Executive  Corn., 
joint  organization  of  the  Atchafalaya  Basin  and  Lafourche 
Levee  Dists.  (Tas.  S.  Brady,  Chmn.),  for  the  construction 
of  the  Cancienne  Canal  in  the  Parish  of  Assumption,  to 
be  about  8,500  ft.  long  and  requiring  about  250,000  cu. 
yds.  excav.,  and  the  contract  is  reported  to  have  been 
awarded  to  Johnston  Armstrong,  at  17.4  cts.  per  cu.  yd. 

T.  S.  McChfsnev.  Asst.  Secy.  Dock  Board,  writes  that 
the  proposed  steel  sheds  over  St.  .Andrew  St.  wharf 
and  for"  extending  the  Celeste  St.  shed  will  cost  about 
$130,000.  Bids  have  not  yet  been  called  for.  Engineer, 
A.    C.   Bell,  606  Hibernian  Bldg. 

Boston  Mass. — Bids  will  be  received  until  Nov.  18  by 
Maj.  Edw.  Burr,  Corps.  Engrs.,  U.  S.  A.,  for  removing 
the  wreck  of  the  schooner  "Phineas  H.  Gay,"  in  Broad 
Sound,  Boston  Harbor. 

"Manchester,  Mass. — The  following  are  the  bids  opened 
on  ()ct.  18  by  the  Massachusetts  Harbor  &  Land  Comrs., 
at  Boston,  for  dredging  channel  in  Manchester,  about 
14,500  cu.  yds.  (price  given  per  cu.  yd.).  W.  H.  Let- 
teney,  loi  Tremont  St.,  Boston,  38  cts.;  Bay  State 
Dredge  Co.,  185  Summer  St.,  Boston,  34.5  cts.,  and 
Eastern  Dredging  Co.,  247  Atlantic  Ave,,  Boston,  34 
cts.   (awarded  contract). 

Ludington.  Mich. — Bids  will  be  received  until  Nov.  20 
by  Col.  M.  B.  Adams,  Corps  Engrs..  Grand  Rapids.  Mich,, 
for  construction  of  breakwaters  at  Ludington.  as  adver- 
tised in  The  Engineering  Record. 

Muskegon,  Mich. — Bids  will  be  received  until  Nov.  20 
by  Col.  M.  B.  Adams,  Corps  Engrs.,  U.  S.  A.,  Grand 
Rapids,  Mich.,  for  dredging  at  Muskegon  Harbor,  Mich., 
as  advertised  in   The  Engineering   Record. 

*  Detroit,  Mich. — Col.  Chas.  E.  L.  B.  Davis,  Corps 
Engrs..  U.  S.  A.,  writes  that  the  contract  for  dredging 
Section  r,  Plan  B,  Detroit  River  (bids  opened  Oct  7) 
hrfs  been  awarded  to  Great  Lakes  Dredge  &  Dock  Co., 
of  Chicago.  111.,  for  $673,200.  The  contract  for  rock  and 
earth  excav.,  Sect.  2,  Plan  B,  Detroit  River  (bids  opened 
Oct.  7)  has  been  awarded  to  (5rant  Smith  &  Co.  &  Locker, 
of  Thorice,  Mich.,  for  $1,578,440.  The  latter  contract 
was  awarded  on  combined  sub-aqueous  and  cofferdam 
method.  For  detail  bids  received  for  this  work,  see  issue 
of  The  Engineering  Record  of  Oct.  19. 
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Blue  Earth.  Minn. — The  Comrs.  of  Faribault  County 
are  reported  to  have  decided  to  construct  a  steel  dam  at 
the  outlet  of  Walnut  Lake. 

Minneapolis,  Minn.~li  is  stated  that  bids  will  be  re- 
reived  until  Nov.  11  by  Hugh  R.  Scott,  Co.  Afid.,  for 
constructing  Ditch  No.  9. 

Local  press  reports  state  that  bids  will  be  received 
until  Nov.  12  by  the  Municipal  Bldg.  Com.  at  the  Court 
House    for    installing   4    passenger   elevators   in   the   court 

Duluth.  Minn. — The  Pittsburg  Coal  Co.,  of  Pittsburg, 
Pa.,  is  reported  to  have  decided  to  erect  a  coal  dock  of 
steel  construction  in  Duluth,  to  cost  about  $1,000,000. 

St.  Peter,  Minn. — H.  W.  Daniels,  County  Surveyor, 
writes  that  the  proposed  Rushmcrs  ditch  will  cost  about 
$25,000.  but  it  will  be  about  6  months  before  all  re- 
ports are  in,  or  bids  called  for. 

West  Point,  Miss. — Bids  will  be  received  until  Nov.  12 
by  the  Co.  Houlka  Drainage  Comrs.,  West  Point,  for 
constructing  a  canal  12  miles  long  through  Houlka  Creek 
bottom,  requiring  238,000  cu.  yds.  of  dirt  to  be  excavated. 
For  further  information  address  B.  H.  McFarland,  Aber- 
deen. 

*Lincoln,  Neb. — The  Brodocsser  Elevator  Mfg.  Co., 
514  Commerce  St.,  Milwaukee,  Wis.,  is  reported  to 
have  secured  the  contract  for  the  installation  of  an  ele- 
vator at  the  Orthopedic  Hospital,  for  $3,040. 

Newark,  N.  J. — The  Common  Council  on  Oct.  22  passed 
a  resolution  to  submit  to  a  vote  of  the  people  of  this  city 
the  provisions  of  the  Lane  Dock  Bill,  under  which  the 
Bd.  of  Works  proposes  to  expend  $1,000,000  in  the 
acquisition  of  water  rights  and  the  building  of  docks 
along  Newark  Bay,  with  a  ship  canal  across  the  meadows 
to  the  uplands  as  part  of  the  scheme. 

Atlantic  City,  N.  J. — See   "Paving  and  Roadmaking." 

Brooklyn,  N.  K.— The  following  are  the  bids  opened 
on  Oct.  17  by  the  Park  Board.  N.  Y.  City,  for  furnish- 
ing material  and  constructing  a  rustic  masonry  boundary 
wall  around  Sunset  Park,  Boro.  of  Brooklyn:  Bonacci 
&  Vincelli  Contrg.  Co.,  $39,921;  Chas.  Cranford,  $45.- 
856;  F.  W.  Carlin  Contrg.  Co.,  for  2,700  lin.  ft.  com- 
pleted wall,  $43,000;  Danl.  Douglass,  $44,826;  Bart 
Dunn,  $42,398;  John  M.  Fox,  $39.57» :  Guidone  St 
Galardi  Co.,  $40,497;  Richd.  E.  Henmgham,  $45. .175; 
Haggerty  Contrg.  (Jo.,  $42,558;  Kelly  &  Kelley,  Inc., 
$48,642;  Michael  Marrone,  $40,461;  McHarg- Barton  Co.. 
299  Bway.,  N.  Y.  City,  $34,325;  Thompson  &  Kelsey, 
$37,442,  and  J.  M.  Vosburgh,  $52,020. 

Buffalo.  N.  y. — Seperate  bids  will  be  received  until 
Nov  .14  by  the  Dept.  Pub.  Wks.  CF.  G.  Ward.  Com.). 
for  the  following;  Constructing  a  dock  at  the  stub  end 
of  the  Clark  &  Skinner  Canal,  bet.  Ohio  St.  and  Buffalo 
River,  as  a  berth  for  the  tire  boat.  Constructing  an 
overflow  through  Hertel  Ave.,  10  ft..  2-in.  diam.,  from 
Cornelius  Creek  to  Tonawanda  St.,  and  9-ft.,  lo-in.  from 
Tonawanda  St.  to  Niagara  River,  passing  through  Erie 
Canal  through   a  concrete   culvert. 

New  York,  N.  Y. — The  following  are  the  bids  opened 
on  Oct.  24  by  the  Dept.  of  Parks  for  (a)  1,000  cu.  yds. 
broken  stone  .of  trap  rock,  (6)  5,000  cu.  yds.  screenings 
of  trap  rock,  (c)  totals:  Clinton  Point  Stone  Co.,  a  and  b 
$2.33,  c  $13,980;  Jacob  E.  Conklin,  a  and  b  $2.25,  c 
$13,500. 

New  York,  N.  Y. — Bids  will  be  received  until  Nov.  11 
by  C.  B.  J.  Snyder,  Supt.  School  Eldgs.,  N.  Y.  City,  for 
the  general  construction,  etc.,  of  a  grandstand,  etc.,  on 
the  Athletic  Field  on  Crotona  Park  North,  Crotona  Park, 
Boro.  Bronx. 

The  only  bid  received  and  opened  on  Oct.  29  by  Lo^is 
F.  Haffen,  Pres.  Bronx  Boro.,  for  constructing  anchor- 
ages for  the  concrete  retaining  walls  and  building  drain 
at  the  Morris  Heights  approach  to  the  bridge  of  the 
N.  Y.  C.  &  Hudson  River  R.  R.  was  submitted  by  J.  C. 
Rodgers  at  the  following  bid:  500  cu.  yds.  excav.,  $t; 
500  cu.  yds.  fill.,  30  cts.;  4,600  lin.  ft.  piles,  40  cts.;  7 
cu.  yds.  Class  *'A"  concrete,  $10;  70  cu.  yds.  Class  "B" 
concrete,  $6;  6,200  lin.  ft.  ^-in.  steel  wire  cable,  $i; 
no  lin.  ft.  i6-in.  c.  i.  pipe,  $6;  18  lin.  ft.  8-in.  c.  i. 
pipe,  $5;   2  M  ft.  lumber,  $50;  total,  $10,030. 

Cincinnati,  O. — We  are  informed  that  the  only  bid  re- 
ceived and  opened  on  Sept.  30  by  Maj.  J.  G.  Warren, 
Corps  Engr.,  U.  S.  A.,  for  constructing  a  dredge  was 
submitted  by  the  Fairbanks  Steam  Shovel  Co.,  of  Marion, 
for  $9,700. 

"Reading,  Pa. — The  City  Council  on  Oct.  28  awarded 
to  Hawman  Bros.,  of  Reading,  the  contract  for  con- 
structing Spring  St.  subway  (bids  opened  Oct.  17)  for 
$1 10,480. 

Valley  Forge,  Pa. — The  State  Water  Supply  Comn.  is 
reported  to  have  approved  the  application  of  the  Phila- 
delphia &  Reading  Ry.  Co.  (Wm.  Hunter,  C:h.  Engr., 
Philadelphia)  to  construct  embankments  to  straighten  the 
banks  of  Schuylkill  River  at  Valley  Forge. 

Panama. — See  "Power  Plants,  Gas  and  Electricity." 

Panama. — Bids  will  be  received  by  H.  F.  Hodges, 
Genl.  Purchasing  Officer^  Isthmian  Canal  Comn.,  Wash- 
ington. D.  C,  until  Nov.  12  for  furnishing  track-laying 
cars,  journal  jacks,  motor,  drain  tile,  iron,  steel,  rivets, 
chain,  wire  rope,  etc.,  as  per  Circular  No.  398. 

Philadelphia,  Pa. — Council's  Com.  on  Commerce  and 
Navigation  on  Oct.  17  referred  with  a  favorable  recom- 
mendation to  the  Finance  Com.  a  bill  appropriating 
$50,000  for  the  redredging  of  the  ship  channel  in  the 
Schuylkill  River. 

Council's  Com.  on  Fairmount  Park  on  Oct.  24  approved 
estimates  submitted  by  the  Park  Comrs.  for  1908  and  sent 
it,  with  a  favorable  recommendation,  to  the  Finance  Com. 
The  estimate  is  $1,054,029.  The  new  items  include  $300,- 
000  for  the  further  extension  of  the  Wissahickon  bounda- 
ries of  the  park;  improvements  in  the  vicinity  of  Falls  of 
Schuylkill,  $25,000;  laying  out  tennis  grounds,  construct- 
ing lockers,  etc.,  $5,000;  conduits  for  electric  lights,  $10,- 
000;  music  pavilion  and  dining  room  at  Belmont,  $20,000; 
improving  grounds  and  improvement  of  Zoological  Gar- 
den, $30,000,  and  dredging  Schuylkill  River,  $25,000,  etc. 

"Director  of  Public  Health  and  Cha!rities  Neff,  on  Oct. 
28,  awarded  to  J.  R.  Wiggins  &  Co.,  for  $34,125.  a 
contract  for  building  a  brick  and  concrete  conduit  6x6 
ft.  9  in.,  525  ft.  long  from  power  plant  of  new  Mufiici- 
pal  Hospital  building  to  the  scarlet  fever  ward,  and  to 
Chas.  E.  Monday  a  contract  for  a  6  x  3  ft.  3  in.  conduit 
1,525  ft.  long  from  the  power  plant  to  smallpox  pavilion 
at  a  cost  of  $37,362. 


*Ittins  marked  thus  give  the  names  of  parties  awarded  contracts 


THE     ENGINEERING    RECORD. 


Vol.  s6,  No.  i8. 


-Buls  will  be  received   until  Dec.    i   by 
«o.    H.    Rcy- 


*fr— tf—cr,  R.  /.—J.  S,  Packmrd  ft  Son  are  reported 
lo  have  xuund  the  contract  for  dredgins  35,000  cu.  yds. 
of  an>d  from  Providence  River,  to  form  a  channel  con- 
oectinc  maia  channel  of  stream  with  its  extensive  wharf- 
property  on  Aliens  Ave.,  newlv  acquired,  and  this  is 
I  to  be  bat  the  preliminary  step  in  an  extensive  scheme 
tbe  General  Cbemical  Co.,  of  New  York,  has  in 
fw  the  enlargement  of  its  facilities  in 
tiMa  city*  Tbe  company  has  completed  purchase  of  prop* 
erty  on  West  Side  water  front,  north  ot  Wm.  M.  Hams 
Co.  »  ptopcuj  on  Allen's  Ave.,  and  it  is  intended  to  erect 
there  a  large  wharf  to  accommodate  its  shippine.  At 
Ae  aave  time  lai^  receiving  tanks  for  mineral  acids 
and  ebemicals  will  be  built,  and  the  property  will  be 
countclcd  with  the  N.  Y.,  N.  H.  ft  H.  R.  R.  by  spur 
tracks. 

Vrai^ffrf  If.  /.—Bids  will  be  received  by  Lieut.  Col. 
I.  H.  Willard.  Corps  Engrs.,  U.  S.  A.,  until  Nov.  22, 
for  dredging  in  Newport  Harbor,  as  advertised  in  The 
Engineering  Record. 

Ft,  SurntUr,  S.  C— BWs  will  be  received  tmtil  Nov. 
ai  by  J.  M.  Fulton,  Q.  M.,  U.  S.  A.,  Ft.  Moultrie.  S.  C. 
for  cottstracting   a  wharf   at    Ft.   Sumter. 

CkarUsicn,  S.  C. — Bids  will  be  received  by  the  Bureau 
of  Y'ards  and  Docks.  Navy  Dept.  (R.  C.  Hollyday, 
Ch.)j  Washington.  D.  C.  until  Nov.  16  for  constructing 
a  reinforced  concrete  wooden  pile  and  *  timber  deck  pier 
at  the  U.  S.  Navy  Yard,  Charleston,  S.  C,  as  per  Speci- 
fication No.   ■.^65. 

The  only  btd  received  and  opened  on  Oct  25  at  the 
fiae  of  Cspt.  E.  R.  Stuart.  Corps  Engrs.,  U.  S.  A.,  for 
tbe  const!  uction  of  the  hydraulic  dredge  to  be  delivered  at 
Georgetown  for  use  in  deepening  Congaree  River  was 
submitted  by  tbe  Ellicott  Machine  Co.,  of  Baltimore, 
Hd.,  for  I47.900. 

Miemfkis.  Tenn. — Bids  will  be  received  by  Capt.  Wm, 
D.  Connor,  Corps  Engrs.,  U.  S.  A.,  until  Nov.  25  for 
about  190.000  cu.  yds  le^*ee  work  and  40,000  cu.  yds. 
drainage  ditch  in  Upper  St.  Francis  Levee  Dist.,  as  ad- 
vertised in  The  Engineering  Record. 

C^hesttm,  Tex. — Kds  will  be  received  until  Nov.  21 
by  Capt.  John  C.  Oakes,  Corps  Engrs..  U.  S.  A.,  Galves- 
ton, for  dredging  through  Turtle  Cove  between  Aransas 
Pass  and  Corpus  Christi  Bay,  as  advertised  in  The  En- 
gineering Record. 

Bids  will  be  received  until  Nov.  21  by  Capt.  John  C. 
Oakes.  Corps  Engrs.,  U.  S.  A.,  Galveston,  for  jetty 
work  at  .\ransas  Pass,   Tex. 

Spokant.  *foj*.— Bids  will  be  received  until  Dec  16  by 
Robt.  Fairley,  City  Compt.,  for  9100,000  park  improve- 
ment bonds. 

Wamtau,  Wis.- 
the  Comrs.  of  the  Dancy  Drainage  Dist.  (Geo 
nolds,  Chmn.),  at  the  office  of  the  Clk.  of  the  Circuit 
Court,  at  Wausau,  for  constructing  a  main  ditch  and 
all  its  branches.  Specifications,  etc.,  may  be  procured 
from  tbe  Hannan  Eng.  Co.,  100  S.  Jefferson  Ave., 
Peoria,   IlL 

Earn  Claire,  Wis. — Press  reports  state  that  the  special 
committee  a|:^>ointed  several  months  ago  to  look  up  and 
submit  a  report  on  tbe  proposed  Shawtown  dam  and 
bridfe  are  about  ready  to  report;  the  proposed  bridge 
and  dam  will,  it  is  said,  cost  between  $50,000  and  $60,000. 

Toronto,  Ont. — Local  press  reports  that  contract  for 
extension  of  breakwater  on  south  side  of  island  has  been 
cancelled  and  new  bids  will  be  called  for.  A  new  plan 
is  reported  to  have  been  approved  by  which,  instead  of 
extending  the  breakwater  1,000  ft.  further  west,  a  series 
of  groynes  will  be  built  about  100  ft.  into  the  water  and 
300  ft.  apart,  extending  as  far  west  as  the  water 
works  pumping  station.  E.  Coatsworth,  Mayor  is  Chmn. 
Bd.  of  Control. 


PROPOSALS  OPEN. 
For  Proposals  see  pages  80,  82,  84  and  87. 

WATCR. 

■Ub  See  Eng. 
Oaae.  Record. 
Hon,    4.     Engine    etc.,  Philadelphia,   Pa.    Oct.  26 

Adv.  Oct.   26,   Nov.  2. 

Nov.    5.     System,    Las    Animas.    Colo Oct.  1 2 

Hot,    5.     Boiler,    etc.    Oceanside,    Cal Oct  19 

Not.  7.  Iinprov.  water  system.  Chilocco,  Okla..Oct.  19 
Not.    9.     Water  extension,    Hobart.    Okia Oct.  26 

Adv.  Oct.  26,  Nov.  2. 

Not.  10.     Well,   Huntington,  Ore Nov.    2 

Hof9,  II.     WeD,  Ft.  Terry,  N.  Y Oct.  19 

Nov.  II.     Pipe,  etc.,   Lewtston,  Idaho Nov.    2 

Not.  II.     Standpipe,    Trenton,    Neb.    ...*•• Nov.    2 

Nov.  12.     Pipe,    AtlanU,    Ga. , Oct.  26 

Adv.  Oct.  2«.  Nov.  2. 

Not.  I  a.     System.  Velva.   N.   D Oct,  26 

Not.  13.     Improv.    at   pump,   station.   New   York, 

N.  Y Nov.     3 

Not.  14.     Pump   house.    Ft.    Morgan,   Ala Oct.  20 

Adv.  Oct  2«,  Nov.  2. 

Nov.  14.     Main,   Ft   Mackenzie,  Wyo Nov.    2 

Not,  15.     Pipe,    Winnipeg.    Man Oct     5 

Adv.  Oct  5  to  19  and  Not.  2. 
Not.  25.     Pumps.  Atlanta,   Ga Oct.  26 

.\dv.  Oct  26,  Nov.  2. 
Not.  as.    Pumping    engine.    Atlanta,    Ga. Oct.  26 

Adv.  Oct.  x6.  Nov.  2. 
Nov.  aS.    Tank  and  trestle.  Ft  Morgan Nov.    2 

Adv.    Nov.   2. 

ncc    I.     Water  wks.,  SbetleT,  Idaho Sep.  s8 

Dec     I.     Rpe.    etc..    Phoenix,    Ariz.     Oct.  1 2 

Adv.  Oct.    5  to  26. 
Dec  ty.     Water    supply    improv..    etc.       Camden, 

N.  J.    Adv.  Oct   IS,   19 Oct  IS 

^— —    Attention    to    Contractors,    New    York, 

N.  y.     Adv.  Sep.  28  to  Nov.  2 Sep.  28 

— —    Attention    to    Contractors,    etc.,    Rome, 

N.  Y.    Adv.  Oct.  12  to  Nov.  2 Oct.   12 

.      Reservoir,  etc.,  Blackstone,  Va -..Oct.  19 

SKWERAQC  AND  SKWAQC  DISPOSAL. 

Nov.     5-     Girard,  O Nov.     a 

Not,    5.     Trenton.   N,   J Oct.  26 

Not.    6.     Brooklyn.    N.   Y Nov.    2 

Not.    6.     Akron,  O. Nov.    a 


Nov.    7.     While  Plains.   N.   Y Oct  19 

Adv.   Oct.    19  to  Nov.  2. 

Not.    7.     Hattiesburg,     Miss.     Oct.  26 

Nov.  7.     Youngstown,    O Oct.  20 

Nov.    9.     Chagrin    Falls,    O Oct.  26 

Nov.    9.  Hobart,  Okla.     Adv.  Oct  a6,  Nov.  2... Oct  26 

Nov.    9.     Des  Moines,   la Nov.    a 

Nov.  II.     Pensacola.     FU Oct.  19 

Nov.  II.     Long   Island    City,    N.    Y Nov.    2 

Nov.  II.     North  Milwaukee,  Wis Nov.    2 

Nov.  II.     I^ancastCT.  Pa.    Ad\.  Nov.   2 Nov.    2 

Nov.  15.     Boston,  Mass.     Adv.  Oct.  a6 Oct.  26 

Nov.  ao.     Springfield,  O.     Adv.   Nov.   2 Nov.    2 

Nov.  25.     Canton.    O Nov.    2 

Dec     2.  Cadillac    Mich.     Adv.    Oct     19,    26. . .  .Oct  19 

Dec.     3.  Auburn,  N.  Y.    Adv.  Oct  19  to  Nov.  2.0ct.  19 

Dec.  — .     Ventura,    Cal Nov.    2 

Jan,     15.  Manila.  P.  I.    Adv.   Oct.  26  to  Nov.  2.  .Oct.   26 

BRIDGES. 

Nov.     5.  Vincennes.    Ind Oct   19 

Nov,    5.  Sundance,    Wyo Oct.  26 

Nov.    5.  Marion.    Ind Nov.    2 

Nov.    6.  Muncic^  Ind Nov.    2 

Nov.     6.  Memphis,   Tenn Nov.     2 

Nov.     6.  Thief  River  Falls,  Minn Nov.     2 

Nov.    7.  Mauch    Chqnk,    Pa Oct   19 

Nov.    8.  Redding.    Cal Oct   19 

Nov.    8.  Webster,    Pa Oct.  26 

Nov.    8.  Carman,    Man Oct.  26 

Nov.    9.  Richmond.     Ind Oct.  26 

Nov.    9.  Centralia.    Wash Nov.    2 

Nov.  II.  Wharton,  Tex.     Adv.    Oct.   26,    Nov.    2.. Oct.   26 

Nov.  12.  Troy.   O Oct   12 

Nov.  15.  Glendive,  Mont    Adv.  Sep.  28  to  Oct  1 2 .  Sep.  28 

Nov.  15.  Portland,    Ore.     Oct   19 

Nov.  1 5.  Mill   Run,   Pa Nov.     2 

Nov.  20.  Georgetown,    S.   C Nov.    2 

Nov.  29.  West    Bethlehem.    Pa Oct.  26 

Nov.  29.  Portland,  Ore Nov.    2 

Dec.  31.  Canton.  China.    Adv.  Oct  26,  Nov.   2.. Oct.  26 

Dec.  — .  Ventura,    Cal Nov.    2 

PAVINQ  AND  ROAD  MAKING. 

Nov.     5.     Vincennes,     Ind Oct.    1 9 

Nov.     5.     Wilmington.    Del Nov.    2 

Nov.     5.     Toronto,     Ont Nov.    2 

Nov.    s-     Belleville,    N.    T Nov.    2 

Nov.    5.     Newburgh,   N.   V Nov.     2 

Nov.     5.     Davenport,    la Nov.    2 

Nov.     6.     Oeveland,   O Oct  la 

Nov.     6.     Brooklyn,   N.   Y Oct  26 

Nov.    6.     Kokomo,  Ind Oct.  26 

Nov.    6.     Ft  Wright.   Wash Oct.  26 

Nov.    6.     Wethersfield,     Conn Nov.    2 

Nov.    6.     Thief   River    Falls,    Minn Nov.    2 

Nov.     7.     Rockville,     Ind Oct.    19 

Nov.    7.     Redding,    Cal Oct  19 

Nov.    7.     Youngstown.    O Oct.  26 

Nov.    7.     Memphis,    Tenn Nov.     2 

Nov.    7.     New    York.    N.    Y Nov.     2 

Nov.     7.     Chicago,    111 Nov.    2 

Nov.    9.     Hobart.  Okla.    Adv.  Oct  26,  Nov.  2 Oct.  26 

Nov.    9.     Bellingham.    Wash Nov.    2 

Nov.  II.     Atlantic  City,  N.  J.    Adv.  Nov.  2 Nov.    2 

Nov.  II.     Camden,   N.   J,    Nov.    2 

Nov.  12.     Troy,  O Oct.  12 

Nov.  1 2.     Denton,     Md Oct.  26 

Nov.  13.     Brooklyn.   N.   Y Nov.     2 

Nov.  14.     New    York,    N.    Y Nov.     2 

Nov.  14.     Cedar    Rapids.    la.    Nov.     2 

Nov.  15.  Pensacola,    Fla.      Adv.    Oct.    19,    26.... Oct.    iq 

Nov.  1 5.     Davenport,    la Oct.  26 

Nov.  15.     Cincinnati,   O Oct.  26 

Nov.  18.  .Brookhaven.    Miss Oct.   26 

Nov.  18.     Albanjr,   N.   Y.     Adv.  Nov.  2 Nov.    2 

Nov.  20.     Hot   Springs.   Ark Nov.    2 

Nov.  21.     Greenville.    Tenn.      Adv.    Oct.   26 Oct   26 

Nov.  2t.     Albany.    N.    Y.     Adv.   Nov.    2 Nov.    2 

Nov.  25.     Columbia,    S.    C.     Adv.    Nov.   2 Nov.    2 

Nov.  — ,     Tacoma.    Wash Oct.  26 

Dec.     3.     Monticello.    Ind Nov.    2 

Dec.     3.     Palatka,  Fla Nov.    2 

Dec.    6.     Salt    Lake    City.    Utah Oct  19 

Adv.  Oct.  19  to  Nov.  2. 

Dec.  13.     Valparaiso.    Ind.    Sep.     y 

Dec.  — .     Ventura.    Cal Nov.    2 

York,    Pa.    Sep.     y 

Ithaca.  N.  Y.    Adv.  Oct.  19 Oct  la 

Ft    Worth,    Tex Nov.   2 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Nov.    7.     Pittsburg,    Pa Nov.    2 

Nov.    8.     Kokomo,    Ind Oct.     5 

Nov.    8-     Minneapolis,  Minn Oct.   26 

Nov.    o.     I^as  Animas,  Colo Sep.  a8 

Nov.    9.     Key  West  Barracks,  Fla Oct.  26 

Nov,  1 2.     Panama    Nov,    2 

Nov.  1 2.     Chico.    Cal Oct.  26 

Nov.  1 2. — Washington,   D.  C Nov.    2 

Nov.  14.     Gncinnati,     O Oct.  19 

Nov.  I  <c.     Charleston.   S.  C    Sep.  14 

Nov.   18.     Ncwburg  Heights,  O Nov.     2 

Nov.  1 9.     Panama    Nov.    2 

Nov.  19.     Washington.   D.   C Nov.    2 

Dec.     I.     Montreal,    Que Oct.  26 

Hendersonville,  N.  C ; Nov.    2 

BUILDINGS. 

Not.     5.     Court  house  plans.  Houston.  Tex Aug.  31 

Adv.   Sep.    14  to  Oct,  26. 

Not.     5.     Barrack  bidg.,   Portland,   Me Oct     5 

Adv.  Oct  s  to  26. 

Nov.     5.     Post  Office,  Flint.  Mich Oct.     5 

Adv.   Oct.    5,    12. 

Nov,    5.     Barracks,  etc..   New  Orleans.   La Oct  19 

Nov.     5.     Pub.    bldgs.,    Marion.    Ind Nov.    2 

Nov,     5.     Armory,    Strathroy.    Ont Oct.   26 

Nov.     5.     P.   O.   alterations,  Toronto,   Ont Nov.     2 

Nov.     6.    Jail,  Luverne,  Ala Oct  26 

Nov,    6.     Painting   pub.    bldg..    Chicago.    Ill Oct  26 

Adv.  Oct.  26,  Nov.   2, 
Nov.    6.     Remodeling  bus.  hldgs,,  Zancsville.  <)...Nov.    2 

Nov.    6,     Pub.   bld^.,  Chicago.   Ill Nov.    2 

Nov.    6.     Pub.  bldg.,  Polk.  Pa Nov.    2 

Nov.    6.     School,  i'rospect  Park,  N.  J Nov.    2 

Nov.    6.     Church,  South  River,  N.  J Nov.    2 

Nov.    7.     Pub.     bldg..    National     Soldiers,     Home. 

Va Nov.    2 

Sov.    7.     Tail,   Winston-Salem,    N.    C Nov,    3 

Nov.    7.     Plans  for  pub.  bldg..  Pittsburgh,   Pa... Nov.    2 


Nov.    8.     Barracks.   Ft    Stevens,   Ore Oct  2O 

Nov.     9.     School,    Mansfield,    La Oct.  26 

Nov.    9.     School,    Syracuse^   N.    Y Nov.    2 

Nov.  10.     Bus.    bldg.,    La   Grange.  Ill Oct.  26 

Nov.  n.  Rest  pavilion,  etc.,  Atlantic  City,  N.  J.. Oct  26 

Adv.    Oct.  26 

Not.  11.  Plumbing,  pub.  bldg.,   Pensacola,  Fla... Oct  19 

Nov.  II.     School,   Cincinnati.   O Oct.   19 

Adv.  Oct.   19  to  Nov.  2. 

Nov.  II.     Pub.  bldg..  New  Orleans    La Oct.  26 

Nov.  II,     Htg.    school.    Hrooklyn,    N.    Y Nov.    2 

Nov.  I  a.     School.  Seattle.  Wash Oct.  1 2 

Nov.  12.     Schools,    Pipestone,    Minn Oct.  19 

Nov.  12.     Pub.    bldg..    Parsons,    Kan Nov.    2 

Nov.  12.     Y.  M.  C.  A.  bldg.,  Steubenville,  O Nov.    2 

Nov.  12.     Armory,  Ilillsboro,   N.  D Nov.    2 

Nov.  1 2.     School,    Down.    Kan Nov.    2 

Nov.  12.  Brick  for  pub.  bldg..  Washington,  D.  C.Nov.    2 

Nov.  13.     Pub.   bldg..    Central    Islip,    N.    Y Nov.    2 

Nov.  14.     School.   Jersey   City,    N.   J Oct.  19 

Nov.  14.  New   industrial  plants,  Ft  Morgan,  Ala. Oct.   26 

Adv.    Oct.    26. 

Nov.  14.     Armory    Pine  Grove,   Pa Nov.    2 

Nov.  15.     Pub.  6ldg.,  Chippewa  Falls,   Wis Oct.     5 

Nov.  15.     Y.  M.   C.   A.   bldg.,  Tampa,   I'la Oct  19 

Nov.  15.     School,    Superior,    Wis Oct.  26 

Nov.  15.  Y.  M.   C.   A.  bldg.,   Chattanooga,  Tenn.. Nov.    2 

Nov.  15.  Htg.   hospital,  Ft.    D.   A.    Russell,   Wyo.. Nov.    2 

Nov.  15.     Bus.    bldgs.,   Columbus,   O Nov.     2 

Nov.  16.  New  indus.    plant,   Washington,    D.    C.Oct.   26 

Nov.  16.     Indus,    plant.    Las    Animas,    Colo Nov.    2 

Nov.  18.  Add.    to    pub.    bldg.,   Los  Angeles,    Cal.. Nov.     2 

Nov.  19.  Post   bldgs.,    Jefferson    Barracks.    Mo.... Oct.  26 

Nov.  19.      Bus    bldg.,    Lawton,     Okla Nov.    2 

Nov.  19.      School,    Mescalero,    N.    M Nov.    2 

Nov.  20.  Plumb,  work,  pub.  bldg.,  Ft.  Monroe,  Va.Nov.     2 

Nov.  20.     Pub.   bldg.,   Columbus,    O Nov.    2 

Nov.  21.     Bus.    bldg..    Auburn,    N.    Y Oct.     5 

Nov.  21.     Pub.    bldgs..    Greenville.    Tenn Oct.  26 

Adv.    Oct.  26,  Nov.   2. 
Nov.  22.     Post  office,   Portsmouth,  Va Oct.  19 

Adv.    Oct.    19,    26. 

Nov.  25.     Exten.  to  post  office.  Tyler,  Tex Oct.  19 

Nov.  25.     Jail,    Franklin,    W.    Va Nov.    2 

Nov.  29.     Post   Office,    Marion,    Ind Oct.   26 

Adv.    Oct.    26,    Nov.    2. 

Nov.  — .  University  gymnasium.  Madison.  Wis... Oct.     5 

Nov.  — .     School,    Allegheny,    Pa Oct    19 

Nov.- — .      School,   Washington,    D.    C Nov.    2 

Dec.     2.  Foundations,    etc.,    P.    O.    bldg.,    Devils 

Lake,   N.    D.     Adv.   Nov.   2 Nov.    2 

Dec.     3.     Post   Office,    Nevada,    Mo Oct.  20 

Dec.     5.     Post    Office,    Waldoboro,    Me Nov.     2 

Dec,     9.     Pub.    bldg.,    Werncrsville,   Pa Nov.     2 

Dec.    10.      School,    Alpine,    Tex Nov,    2 

Dec.   10.      Bus.    bldg.,    Jacksonville,    Fla Nov.     2 

Dec.    17.  Exten.   to  post  office,    Detroit,    Mich.... Nov.    2 

Dec.  31.     Church,    Falls   City,    Neb Oct  26 

Dec.  — .  Industrial    niants,    Ft.    William.    Ont... May  m 

Dec.  — .     School,   Anderson,    Ind Sep.  s8 

Dec.  ■ — -.     Fire   house.   Ventura,    Cal Nov.     2 

Feb.     I.     Plans  for  Capitol,  San  Juan,   P.  R Sep.  aS 

Feb.     I.     Court   house   and  jail,   Cairo.   Ga Oct.  26 

Feb.  — .  College,    Agricultural    College.    Mich. . .  .Oct.   19 

Industrial   plant,   Hubbard    City,   Tex... Oct.   26 

MISCELLANEOUS. 

Nov.    5.     Supplies,    Washington,    D.    C Oct.     26 

Nov.    6.     Dock.    Rye,    N.   Y Oct.  26 

Nov.     6.     Dredging,  Brooklyn,  N.  Y Oct.  26 

Nov.     7.     Levee  work,  New  Boston,  111 Oct.  19 

Nov.    7.     Fence,  Ft.  Des  Moines,  la Oct.  26 

Nov.     8.     Cement,  etc.,   Panama Oct.    19 

Nov.    9.     Crematory,  Las  Animas,  Colo Sep.  s8 

Nov.  II.     Torpedo  Cases,  Ft.  Totten,  N.  Y Oct  19 

Adv.  Oct.    19  to  Nov.   2. 

Nov.  II.     Ditch,    Prophetstown,    111 Oct.   26 

Nov.  IX.     Car    wheels,    etc.,    Panama Nov.    2 

Nov.    II.     Ditch,  Minneapolis,  Minn Nov.     2 

Nov.  11.      Drainage  conduits,   Atlantic  City,   N.  J.. Nov.    2 

Adv.  Nov.   2. 

Nov.  II.     Grandstand.  New  York,  N.   Y Nov.    2 

Nov.  12.      Supplies,    Washington,    D.    C Nov.    2 

Nov.  12.     Track   laying   cars,    etc.,   Panama Nov.     2 

Nov,  12.     El   ry.   franchise,  Ventura,   Cal.... Nov,    2 

Nov.  12.     Levee,  Pine  Bluff,   Ark Nov.    2 

Nov.  12.     Canal,   West    Point,   Miss Nov.    2 

Nov.   12.     Embankment  wk.,  Lawrenceburg,  Ind.. Nov.     2 

Adv.    Nov.   2. 

Nov.  12.     Elevators,  Minneapolis,  Minn Nov.    2 

Nov.  IjI.     Monument,     Chalmette,     La Oct.   12 

Adv.   Oct.    12  to  Nov.   2. 

Nov.  14,     Docks,   etc.,    Buffalo,  N.    Y Nov.    2 

Nov.  15.     Pub.  bldg.,   Chippewa  Falls,  Wis Oct     5 

Nov.  15.     Dredging,     Philadelphia,     Pa Oct.   1 9 

Adv.  Oct    19  to  Nov.   2. 

Nov.  16.     Pier,    Charleston,  S.   C Nov.    2 

Nov.   16.     Levee  work.   Pine   Bluff,  Ark Oct   19 

Adv.   Oct.    19  to  Nov.   2. 

Nov.  18.     Locks   and   dams,    Dallas,    Tex Oct   12 

Adv.  Oct.  12  to  26. 
Nov.  18.     Hoisting    engines,    etc.,    Portland,    Ore. Oct.   26 

Adv.    Oct.    26,  Nov.    2. 

Nov.  18.      Removal    of  wreck,    Boston,    Mass Nov.     2 

Nov.  19.     Supplies,    Washington.     D.    C Nov.    2 

Nov.  20.     Dredge    and    snag    boat,    New    Orleans. 

La.     Adv.    Sep.    28  to   Oct.    19 Sep.  28 

Nov.  20.     Rock     and     earth     excavation,     Detroit, 

Mich.    Adv.   Oct    12.   19 Oct  12 

Nov.  20.     Breakwaters,    Ludington.    Mich Oct.   26 

Adv.    Oct.    26,    Nov.    2. 
Nov.  20.      Dredging.    Muskegon,    Mich Oct.   26 

Adv.    Oct.    26,    Nov.    2. 
Nov.  21.     Dredging,    Galveston,   Tex Oct.  26 

Adv.    Oct.    26,   Nov.    2. 
Nov.   21.      Dredging,    Mobile,    Ala Oct.   26 

Adv.    Oct.    26,   Nov.    2. 

Nov.  21.     Wharf,   Ft.    Sumter.   S.   C f  ov.    2 

Nov.  21.     Jetty   work,   Galveston,   Tex Nov,    2 

Nov.  22.      Dredging,    Newport.   R.    I Oct   26 

Adv.    Oct.    26,    Nov.    2. 
Not.  25.     Locks,    etc..    Mobile,   Ala Sep.  38 

Adv.    Sep.   28   to   Nov.    2. 
Nov.  25.     Dredging.  Mattituck,  N.  Y Oct.  26 

Adv.    Oct.    26,    Nov.    2. 
Nov.  25.     Ixvec    work,    Memphis.    Tenn Nov.    2 

Adv.   Nov.   2. 

Dec.     3.     Ditch  work,  Wausau,  Wis Nov.     2 

Dec.  4.  Garb.  disp..  Altoona,  Pa.  Adv.  Nov.  2.  .Nov.  2 
Dec.  II.  El.  ry  franchise.  New  Orleans,  La.... Oct.  26 
— — —     Lease  of  limestone  quarries,  Newark,  N. 

J.     AdT.  Oct,  t. Oct     $ 

R.  R.  work,   St.  Louis,  Mo Nov.    2 


CURRENT    NEWS   SUPPLEMENT 


^n 


NOVEMBER    9,     1907. 


DIRECTORY    OF     NATIONAL    TECHNICAL 
AND  TRADE  SOCIETIES. 

AuEKiCAH  Society  of  Civil  Enginekbs.  Secretary, 
Charles  Warren  Hunt,  220  West  S7th  St.,  New  York. 
Next  meeting  November  20,  1907.  Paper  on  the  Rein- 
forced Concrete  Work  of  the  McGraw  Building. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary, Calvin  W.  Rice,  29  West  39th  St.,  New  York. 
Annual  meeting.  New  York,  Dec.  3-6,  1907.  Next-meet- 
ing November  12,  1907.  Paper  on  Gearless  Traction  Elec- 
tric Elevators. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,  Ralph  W.  Pope.   29  West  39th  St.,  New  York. 

American  Institute  of  Mining  Engineers.  Secretarr, 
R.  W.  Raymond.  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.  H.   Merrill,  Jr.,   Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,  Washington,    D.   C. 

.Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary,  W.  M.  Mackay,  113  Beekman  St, 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Qement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Eiigar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  831  Ocean  Ave.,  Brooklyn, 
N.  Y. 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary.  S.  F,  Patterson,  Concord, 
N.  H. 

American  Railway  Engineering  and  Maintenance 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary,  J, 
M.  Diven,  Charleston,  S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39tli 
St,   New  York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.  O.  Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.   L.   Lyle,  39   Cortlandt  St,   New  York. 

American  Public  Works  Association.  Secretary,  W. 
H.   Flint,   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1233  Land  Title 
Building,   Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building,   Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross.  Room  806,  258  Broadway,  New 
York'. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Columbus,  O. 


PROPOSED      INVESTIGATION      OF     STEEL 
AND     STRUCTURAL     MEMBERS. 

An  increased  appropriation  has  been  made  available 
for  the  current  fiscal  year  for  the  extension  of  the  work 
carried  on  in  the  past  at  the  Watertown  Arsenal  in 
the  investigation  of  the  properties  of  materials  of  con- 
struction. It  is  proposed  to  conduct  this  investigation 
along  lines  of  the  greatest  practical  value  to  users  as 
well  as  manufacturers  of  materials.  In  the  experimen- 
tal study  of  steel  and  steel  products  it  is  proposed  to 
begin  with  the  metal  in  the  ingot  and  thence  to  follow 
it  out  to  the  finished   sections  and  to  built  members. 

By  authority  of  the  Ordnance  Department,  Mr.  Wil- 
liam R.  Webster,  Consulting  Engineer,  and  Mr.  Edgar 
Marburg,  Professor  of  Civil  Engineering  at  the  Uni- 
versity of  Pennsylvania,  have  been  engaged  to  co-operate 
in  the  preparation  of  the  program  of  tests,  and  in  the 
prosecution  of  the  work.  A  meeting  attended,  at  their 
invitation,  by  about  twenty-five  consulting  engineers  and 
representatives  of  leading  consuming  \  and  manufactur- 
ing interests  was  recently  held  at  the  Engineers'  Club, 
New  York  City,  for  the  purpose  of  meeting  Major  C.  L. 
H.  Ruggles,  Commanding  Oificer,  Watertown  Arsenal, 
and  Mr,  J.  E.  Howard,  in  charge  of  the  Watertown 
Testing  Laboratory,  with  a  view  of  determining  the  most 
desirable  program  for  the  initiation  of  the  proposed  in- 
vestigation.    This  meeting  was  held  in  two  sessions. 

One  session,  presided  over  by  Dr.  Charles  B.  Dudley, 
Chemist,  Pennsylvania  Railroad,  was  devoted  to  a  dis- 
cussion of  metallurgical  questions  applying  to  ingot  struc- 
ture, blooms,  billets,  slabs  and  forgings,  and  it  was 
the  sense  of  the  meeting  that  it  was  desirable  to  make 
a  study  of  these  questions  a  special  feature  of  the  pro- 
posed work. 


The  second  session,  at  which  Mr.  J.  V.  W.  Reynders, 
Vice-President,  Pennsylvania  Steel  Company,  presided, 
was  devoted  to  the  consideration  of  a  preliminary  pro- 
gram for  tests  of  structural  members,  including  columns, 
riveted  tension  members,  riveted  splices,  riveted  con- 
nections in  building  construction  and  the  general  sui>- 
ject  of  riveting. 

At  the  opening  of  the  meeting  Major  C.  L.  H.  Rug- 
gles, Commanding  Officer,  U.  S.  Watertown  Arsenal, 
explained  that  the  work  was  not  to  be  regarded  in  any 
sense  a  government  investigation  of  steel,  but  that  it 
was  the  desire  of  the  Ordnance  Department  to  utilize 
the  increased  appropriation  with  a  view  not  only  to  the 
needs  of  the  Government,  but  also  to  making  the  results 
as  valuable  as  possible  to  all  persons  interested  in  the 
subject  of  steel,  whether  as  consulting  engineers  or  as 
representatives  of  consuming  or  manufacturing  inter- 
ests. 

Mr.  J.  E.  Howard,  in  charge  of  the  Testing  Labora- 
tory at  Watertown  Arsenal,  presentied  in  abstract  his 
report  to  the  Ordnance  Department  in  which  attention 
was  drawn  to  the  desirability  of  making  provision  for 
the  extension  of  the  usefulness  of  the  Testing  Labora- 
tory, and  indicating  in  detail  numerous  lines  of  research 
that  might  be  taken  up  to  advantage. 

It  was  the  sense  of  the  meeting  that  the  extension  of 
the  testing  facilities  in  this  country  had  not  kept  pace 
with  the  advance  in  engineering  construction,  and  a 
resolution  was  adopted  by  unanimous  vote  that  the  en- 
largement of  the  present  facilities  at  the  U.  S.  Water- 
town  Arsenal  by  the  erection  of  a  testing  machine  of 
at  least  10,000,000  pounds  capacity  was  desirable.  It 
was  also  decided  to  authorize  the  Chairman,  Dr.  Charles 
B.  Dudley,  to  appoint  two  committees,  subject  to  the 
approval  of  the  Watertown  authorities,  one  on  Ingot 
Structure,  Billets,  Blooms,  Slabs  and  Forgings,  and  the 
other  on  Tests  of  Structural  Materials.  These  com- 
mittees have  since  been  appointed  and  much  preliminary 
work  has  already  been  accomplished,  which  will  be  sub- 
mitted at  an  early  date  to  the  engineering  profession  for 
criticism  and   suggestions. 


THE    STANDARD    RAIL    REPORT    OF    THE 
AMERICAN   RAILWAY  ASSOCIATION. 

At  the  fall  session  of  the  American  Railway  Associa- 
tion held  in  New  York  on  Oct  30,  the  Committee  on 
Standard  Rail  and  Wheel  Sections  presented  a  progress 
report  which  was  referred  back  to  the  committee  with 
instructions  to  investigate  further,  and  with  authority 
to  employ  experts  for  this  investigation.  The  committee 
made  no  express  recommendations  though  the  sugges- 
tions which  it  made  were,  in  the  main,  concurred  in. 
Special  attention  was  called  by  the  committee  to  the 
disputed  percentage  of  discard  from  the  ingot,  and  it 
is  understood  that  in  the  further  investigations  special 
attention  will  be  given  to  this  point  in  order  to  reach  a 
specification  satisfactory  to  the  railroads  and  the  manu- 
facturers. 


SEPTEMBER    EXCAVATION,    ISTHMIAN 
CANAL. 

The  grand  total  of  all  excavation  during  September 
was  1,517,412  cu.  yd.  For  .the  first  time  since  United 
States  control  the  million  and  a  half  limit  was  passed. 
Of  the  1,517,412  cu.  yd.,  1,481,307  were  taken  from  the 
canal  prism.  The  Auugst  total  from  the  prism  was  1,274,- 
404  cu.  yd,,  or  206,903  cu.  yd.  less  than  the  September 
total.  There  were  three  less  working  days  in  September 
than  there  were  in  August,  and  the  rainfall  at  nearly  all 
points  along  the  line  was  heavier  than  last  year.  At  Em- 
pire, Culebra,  kio  Grande  and  La  Boca  the  rainfall  was 
very  much  heavier,  ranging  from  a  half  greater  to  more 
than  twice  as  great    The  excavation  in  detail  is  appended: 

Excavation  by  Steam  Shovels. 
From 
From  Accessory  Total 

Locality.        Canal  Prism.  Works.  Excavation. 

Culebra  Divi- 
sion      753,288  cu.  yd.        180CU.  yd.     753,468  cu.  yd. 

Mindi    28,837  ...                 '     28,837 

Chagres  Divi- 
sion      21,546  2,200  23,746 

Gatun,  locks.  87,433  . . .  87,423 

Gatun,  spill- 

way    ....  36,315  ...  36,31s 

LaBoca.locks  5.43'  ...  5,431 

Total    ...  933,840  2,380  935,220 

The  accompanying  table  shows  the  work  performed  in 


the  Culebra  Cat  during  the  month  as  compared  with  the 
month  of  September,  1906: 

Summary  of  Work  on  Culebra  Cut  during  September. 

.     t  i.  i.S 

K-^-2  >>  •     Q   .2  Sl-i      05 

Period.     ^  c<"  g-    Classification.   .215        M-So>,       -o 
•sBiu    Rock.    Earth.    JP       -^     tiS  6        >2| 

HtnU  cna^Swo.  oj,S 

Sep., 1906.   291,452     64%     36%     21.33     24     13,664       6.82 
bep.,1907.   749,529     70%     30%     38.50     24     19.468     II. 12 

The  steam  shovels  which  made  the  highest  record  for 
the  month  of  September,  24  working  dayi  were  as  fol- 
lows: 

Class.     No.           Earth.  Rock.                  Total. 

9S-ton      207      1 1,284  cu.  yd.  16,927  cu.  yd.     28,211  cu.  yd. 

202      13,485  13.486                  26,971 

70-ton      122        2,912  21,370                  24,282 

"'0      17.497                  17.497 

27,681  69,280  96,961 

Excavation  by   Dredges. 
Locality.     Canal  Prism.  Accessory  Wks.       Total  Excav, 
Colon  D  i  V  i- 

sion    403,842  cu.  yd.  17,000  cu.  yd.     420,842  cu.  yd. 

La  Boca  Divi- 
sion     144,625  9,350  153.975 

Do.    ..    7,375  7,375 

Total    ..   548,467  33.725  582,192 

During  the  month  four  dredges  were  in  operation  on 
the  Colon  Division,  three  of  which  worked  in  the  Canal 
prism  and  the  fourth  outside  of  tne  prism.  The  amount 
and  character  of  material  removed  by  each  dredge  are  as 
follows : 

Amout. 
Dredges.  Material.  Place  Measurement. 

I  5-yard   dipper   dredge Soft  17,000  cu.  yd. 

1  old  French  ladder  dredge 132,101 

1   16-in.   suction  dredge Soft  10,968 

1    sea-going      suction      dredge 

("Ancon")     Soft  260,773 

420,842 
Entire  Canal. 
How  Accessory  • 

Excavated.  Canal  Prism.  Works.         Total  Excavation. 

By   steam 

shovels  932,840  cu.  yd.  2,380  cu.  yd.  935,220  cu.  yd. 
By  dredges,    548,467  33.725  582,192 

Total    ..1,481,307  3fi.ioS  1,517,412 

A     NEW    YORK    ENGINEERING     LIBRARY 
TO     OPEN      EVENINGS. 

Since  Nov.  6,  the  reference  libraries  of  The  American 
Institute  of  Electrical  Engineers,  The  American  Society 
of  Mechanical  Enginees,  and  The  American  Institute  of 
Mining  Engineers,  29  West  39th  St.,  New  York,  have 
been  open  evenings  until  nine  o'clock,  and  this  will  con- 
tinue to  be  the  case  on  all  week  days  except  public 
holidays.  These  libraries,  constituting  practically  one 
library  of  engineering,  situated  near  the  New  York 
Library,  in  the  new  headquarters  of  the  Engineering 
Societies  are  available  to  members  of  the  above  socie- 
ties, engineers,  and  the  public  generally,  subject  to 
proper  regulations.  Strangers  are  requested  to  bring 
letters  of  introduction  from  members  or  to  secure  cards 
fom  the  secretaries  of  the  respective  societies. 


PERSONAL    NOTES. 


Mr.  J.  B.  Hodgdon  has  been  appointed  city  engineer 
of  Joplin,  Mo. 

Prof.  William  B.  Clark,  chief  of  the  Maryland  State 
Geological    Survey,    returned    recently    from    a    tour    of 

Europe. 

Mr,  J.  W.  Budd,  formerly  city  engineer  of  Des 
Moines,  la.,  has  opened  an  office  for  private  practice 
in  that  city. 

Mr.  J.  C.  Newsom,  architect,  San  Francisco,  Cal., 
has  been  appointed  a  member  of  the  California  State 
Board  of  Architects. 

Mr.  Charles  A.  Ingersoll,  of  Medinai^  N.  Y.,  has 
been  appointed  a  resident  engineer  on  the  New  York 
State  barge  canals,   with   headquarters  at  Medina. 

Mr.  John  W.  Young  has  resigned  as  general  Euro- 
pean manager  of  the  Allis-Chalmers  Co,  and  will  re- 
turn to  the  United  States  about  the  first  of  December. 

The  Municipal  Civil  Service  Commission  of  New  York 
will  hold  examinations  Dec.  17  and  19  of  candidates  for 
positions    as    structural     steel    or    topographical     drafts- 
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Mr.  Kobert  Uadentbal  bai  resigned  at  naiucer  of 
tte  .\rthar  Koppel  Co.,  and  will  establish  himself^  in 
Berlin,  Gcrmanr.  as  a  itpreaentatiTe  of  Americas  manu- 
utlums  fit  MS. 

Mr.  Artkvr  F.  BaUoa  has  been  appointed  taperinten- 
deat  of  water-works  of  Wooooocket,  R.  I.,  succeeding 
Mr.  E.  W.  Kent,  whose  resignatioo  was  noted  recently 
IS  these  coluaips. 

Mr.  H.  Holbcrt  Porter,  of  the  6nn'  of  Sanderson  ft 
New  York  City,  has  been  sppointed 
to  the  Interborougfa-Mrctropolitan 
Co.  of  tha  SHBC  city. 

Gril  Engineer  P.  L.  Reed.  U.  S.  N.,  has  been  trans- 
ferred from  the  Bureau  of  Yards  and  Docks  to  the 
««(fcs  of  the  General  Electric  Co.,  Schenectady,  N.  Y., 
tor  special  temporary  duty. 

Mr.  E.  F.  Robinson,  assistant  engineer  of  track  of 
the  Buffalo.  Rochester  k  Pittsburg  Ry.,  has  been  ap- 
IWtolcd  chief  engineer  of  the  line,  succeeding  Mr.  J.  M. 
Plnrifh,  who  recently  resigned. 

The  Board  of  Water  Supply  of  New  York  City  has 
atuKiinted  Messrs.  York  and  Sawyer,  of  that  city,  as 
its  consulting  architects,  and  Mr.  Charles  W.  Leavitt, 
Jr.,  as  its  consulting  landscape  architect. 

At  a  meeting  of  the  board  of  directors  of  the  Penn- 
syhrania  R.  R.  Co.,  Oct.  33,  Mr.  Perdval  Roberts,  Jr., 
foiineily  head  of  the  Pencoyd  Iron  Works,  was  elected  a 
director  to  succeed  the  late  A.  M.  Fox. 

Mr.  W.  D.  Taylor,  chief  engineer  of  tLe  Chicago  & 
Ahoo  R.  R.,  has  been  appointed  chief  engineer  of  the 
Toledo,  St.  Louis  k  Western  R.  R.  also,  the  two  roads 
DOW  being  controlled  by  the  same  interests. 

W.  S.  Whiting,  a  civil  engineer,  who  in  1901  took 
part  in  the  organization  of  the  Brown-Corliss  Engine 
Co.,  died  Nor.  2,  at  Racine,  Wis.,  as  the  result  of  a 
recent  railroad  accident  in   which  he  lost  both  legs. 

CapL  Lytic  Brown,  Corps  of  Engineers,  U.  S.  A., 
OQ  temporary  duty  in  the  office  of  the  Chief  of  Staff, 
has  been  ordered  to  join  the  second  battalion  of  engi- 
aeera,  stationed  at  Washington  Barracks,  Washington, 
D.  C 

Mr.  John  S.  Henderson,  Jr.,  formerly  connected  with 
the  Westinghouse  Electric  &  Manufacturing  Co.,  in 
the  Baltimore  offices  of  that  company,  has  opened  an 
oCoe  at  Salisbury,  N.  C,  as  a  consulting  electrical  and 
frhinii'  il  engineer. 

The  Pittsburgh  Automatic  Vise  &  Tool  Co.,  Pitts- 
burgh, Pa.,  have  under  way  a  shipment  of  "Pittsburgh" 
sites  amounting  to  $5,000,  consigned  to  a  large  manu- 
facturing plant  in  England.  They  report  an  extensive 
Tolmae  of  export  business. 

The  New  York  Sute  Civil  Service  Commission  will 
bold  examinations  Nov.  30,  of  candidates  for  positions 
ai  fislini  dvil  engineer  in  the  State  Engineer's  De- 
partment; and  electrical  engineer  and  gas  engineer  to 
the   Public   Service  Commissions. 

Messrs.  James  A.  Fairleigb,  George  H.  Cushman, 
I.  B.  Lockwood,  H.  C  Beck  and  D.  W.  Hughes  have 
applied  for  a  charter  for  the  Cushman-Fairlcigh  Engi- 
neering Co.,  Chattanooga,  Tenn.  The  firm  will  engage 
ia  a  general  engineering  business. 

Mr.  C.  F.  Mnralt,  of  the  Crm  of  Muralt  ft  Co.,  con- 
engineers.    114   Liberty   St,   New   York  City,   has 
appointed    to    fill    the    newly-created    chair    of    ap- 
electrical   engineering   at   the   University   of   Michi- 
■a.    He  will  continue  in  active  practice. 

Mr.    Fdiz   F.    Wiener    has   resigned    as   vice-president 
ad  teuauiei   of  Messrs.   Henry   Pels  &   Co.,    importers 
afactnrers  of  punching  and   shearing  machines, 
a    partner    in    the    International    Electric    ft 
Co.,  ISO  Nassau  St,  New  York. 

Mr.  E.  Stanley  Field,  formerly  connected  with  Mr. 
Leiris  E.  Kitchen,  of  Chicago,  and  jAt.  Henry  M.  Lilly, 
of  Albemarle,  N.  C,  have  formed  a  partnership  to 
conduct  a  general  practice  as  architects  and  engineers, 
with  oflices  in  the  Garrell  Bidg.,  Wilmington,   N.   C 

Messrs.  Allen  Hazcn,  New  York;  Frederick  P. 
Steams,  Boston,  and  Minard  L.  Holman,  St  Louis, 
have  been  selected  to  represent  the  City  of  Denver  on 
the  hoard  of  sppraisal  which  is  to  determine  the  value 
of  the  plant  of  the  Denver  Union  Water  Co.,  which 
the  city  IS  to  acquire. 

Prof.  C.  L.  DeMuralt,  of  the  electrical  engineering 
dcyarttocst  at  the  University  of  Michigan,  has  been 
appoiated  constihing  engiaecr  to  the  state  railways  of 
Aaa«ria  ia  ooaacctioa  with  the  electrification  of  the 
Arlberg  timael  tauter  the  Tyrolean  Alps.  The  tunnel 
is  7  miles  long. 

Mr.  Nathaniel  P.  Craigfaill  has  been  appointed  pro- 
fessor of  eiectrieal  and  mechanical  engineering  at  the 
University  of  Montana,  Missoula,  Mont  Prof.  Craig- 
hill  has  had  wide  epxeriencc  in  electrical  and  mechani- 
cal engineering.  At  one  time  he  was  associate  editor 
of  the  American  Electrician. 

Messrs.    C    F.    Chism,    E.    J.    Pickwick,    W.    H.    Van 


Wie,  T.  R.  Ripley,  F.  J.  Wagner,  C.  A.  Ingersoll,  T.  J. 
Morrison.  O.  F.  Bellows,  F.  C.  Davis,  E.  Styring,  J.  A. 
O'Connor,  C  H.  McCullough  and  Herbert  Spencer  have 
been  appointed  resident  engineers  in  the  department  of 
the  New  York  Sute  Engineer  and  Surveyor. 

Mr.  Oyde  T.  Griswold,  superintendent  of  the  Green 
Hill  mine  of  the  Canadian  Copper  Co.,  has  been  ap- 
pointed professor  of  mining  and  metallurgy  at  Colorado 
College,  Colorado  Springs.  Colo.,  succeeding  Dr. 
Thomas  T.  Read,  who  is  to  be  professor  of  metallurgy 
at  the  Imperial  University,  Tientsin,  China.  Professor 
Griswold  is  a  graduate  of  Amherst  College  and  Colum- 
bia University. 

Mr.  George  S.  Rice  has  resigned  the  position  of  chief 
engineer  of  the  New  York  City  Public  Service  Commis- 
sion and  Mr.  Henry  B.  Seaman,  consulting  engineer  to 
the  Department  of  Bridges  of  the  same  city,  has  been 
appointed  to  fill  the  vacancy.  Mr.  KIce  will  continue 
in  the  service  of  the  commission  in  clt>rge  of  subway 
construction,  with  which  he  has  been  identified  since 
the  work  began. 

An  investigation  of  deep  wells  for  furnishing  water 
supplies  to  small  towns  in  the  Atlantic  Coast  region 
is  now  being  carried  on  by  Dr.  G.  McCarthy,  biologist 
of  the  North  Carolina  Board  of  Health,  whose  offices 
are  at  Raleigh.  He  is  particularly  desirous  of  se- 
curing information  concerning  artesian  or  deep  well 
waters  polluted  by  sewage  or  other  surface  material 
liable  to  convey  typhoid  fever  germs.  Water  works  en- 
gineers who  have  information  along  this  line  are  re- 
quested to   communicate   it   to    Dr.    McCarthy. 

Mr.  Orville  H.  Ensign,  electrical  and  mechanical  en- 
gineer in  charge  of  electrical  and  pumping  problems 
on  the  Pacific  Coast  for  the  United  States  Reclamation 
Service,  has  been  appointed  to  succeed  Prof.  Dugald  C. 
Jackson  as  head  of  the  department  of  electrical  engi- 
neering at  the  University  of  Wisconsin.  Prof.  Ensign 
has  had  a  wide  experience  in  the  electrical  profession. 
His  early  training,  subsequent  to  his  college  work,  was 
had  in  the  service  of  the  General  Electric  Co.  and  other 
Eastern  concerns.  In  1893  he  moved  to  the  Pacific 
Coast  where  he  has  since  maintained  a  practice  largely 
of  a  consulting  nature. 

At  the  quarterly  meeting  of  the  Massachusetts  High- 
way Association  at  the  American  House,  Boston,  on 
Nov.  12,  papers  will  be  read  by  Messrs.  John  A.  Pet- 
tigrew,  superintendent  of  parks  of  Boston;  John  R. 
Rablin,  engineer  of  the  Metropolitan  Park  Commission 
of  Boston;  Frank  C.  Pillsbury,  division  engineer  of 
the  Massachusetts  Highway  Commission;  Charles  W. 
Ross,  of  the  Newton  Street  Commission;  George  Kim- 
ball, superintendent  of  streets  of  Manchester;  Aim.  D. 
Sohier,  of  Beverly;  Benjamin  P.  Richardson,  of  Brook- 
line,  and  A.  B.  Cowdcry,  of  Boston. 

Mr.  Richard  T.  Laffin,  vice-president  and  general 
manager  of  the  Manila  Electric  Railroad  &  Light  Co., 
has  resigned,  having  completed  the  task  of  establishing 
the  operating  organization  of  this  property.  The  man- 
agement is  now  assumed  by  Mr.  C.  B.  Graves,  who  has 
been  Mr.  Laffin's  right-hand  man  since  the  property 
was  placed  in  operation,  three  years  ago,  as  manager 
of  the  lighting  and  power  department.  Mr.  Laffin  is 
still  interested  financially  in  the  Manila  properties.  He 
resigns  to  take  the  management  of  another  group  of 
public  utility  properties  in  which  Messrs.  J.  G.  White 
&  Co.,  Inc.,  are  interested.  Mr.  Graves  has  had  ex- 
tended experience  in  the  management  of  electrical  prop- 
erties in  the  tropics.  Before  becoming  connected  with 
the  Manila  Electric  Railroad  &  Light  Co.,  be  was 
electrical  engineer  and  assistant  manager  of  the  San 
Paulo  Tramway  Light  &  Power  Co.,  San  Paulo,  Brazil. 

BUSINESS    NOTES. 

The  Hunt  Engineering  Co.  has  placed  an  order  with 
the  Lehigh  Car  Wheel  &  Axle  Works,  Catasauqau,  Pa., 
for  the  necessary  pulverizing  machinery  for  the  2,000- 
bbl.  plant  (shale  and  limestone)  being  built  at  Chanute, 
Kan.,   for  the  Ash  Grove  Lime  &  Portland  Cement.   Co. 

A  small  town  in  Southern  Pennsylvania  has  a  site 
which  it  will  offer  to  a  manufacturing  industry  em- 
ploying from  so  to  75  men,  and  iM  citizens  are  pre- 
pared to  raise  at  least  $25,000  in  financing  an  attrac- 
tive project,  a  business  already  established  bfing  pre- 
ferred. Full  information  can  be  obtained  from  Mr. 
Geo.  W.  Aubrey,  attorney-atlaw,  B.  &  B.  Building,  Al- 
lentown.  Pa. 

The  Allis-Chalmers  Co.  has  opened  an  office  at  Dead- 
wood,  S.  D.,  with  Mr.  O.  F.  Purnell  as  district  mana- 
ger. Special  attention  will  be  given  by  Mr.  Fumell 
and  the  members  of  his  staff  to  the  sale  of  mining, 
crushing,  pumping,  power  and  electrical  machinery, 
many  installations  of  which  have  been  made  by  Allis- 
Chalmers  Co.  and  its  predecessors  throughout  that  sec- 
tion of  country. 

The  Expanded  MeUl  &  Corrug.-ited  Bar  Co.,  Frisco 
BIdg.,  St.  Louis,  Mo.,  is  furnishing  the  reinforcement 
required  in  the  construction  of  the  Pennsylvania  Rail- 
way   Terminal    Station,    Seventh    to    Ninth    Aves.    from 


31st  to  33d  Sts.,  New  York  City.  An  order  for  one 
thousand  tons  of  corrugated  bars  has  been  placed  with 
the  above  company  by  the  contractor,  the  National  Fire 
Proofing  Co.  McKim,  Mead  &  White  are  the  architects 
for  the  station. 

The  Southwestern  Bridge  Co.,  Joplin,  Mo.,  has  re- 
ceived the  following  orders  for  structural  steel  work: 
Texas  Central  R.  R.,  two  through  plate  girder  bridges 
for  Waco,  Tex.;  structural  steel  for  the  Allen  Bldg., 
Shreveport,  La.;  ioo,ooo-gal.  tank  and  tower  for  the 
St.  Louis  &  San  Francisco  R.  R.,  at  Springfield,  Mo.; 
four  additional  steel  buildings  for  the  Kansas  Natural 
Gas  Co.,  Independence,  Kan.;  bridges  on  the  Joplin  ft 
Pittsburg  Interurban  R.   R. 

W.  &  B.  Douglas,  Middletown,  Conn.,  have  acquired 
the  pump  department  of  the  Union  Mfg.  Co.,  of  New 
Britain,  Conn.,  and  will  continue  the  manufacture  of 
the  Union  make  of  pumps  at  their  Middletown  plant. 
The  two  concerns  have  been  competitors  for  about 
thirty  years,  but  from  now  on  the  Union  Mfg.  Co.  will 
confine  its  attention  to  lathe,  planer  and  drill  chucks. 
All  of  the  patterns,  tools  and  machinery  for  the  pumps 
are  in  the  hands  of  W.  &  B.  Douglas,  who  can  furnish 
all  repair  parts. 

Mr.  S.  T.  DeLaMater,  formerly  with  the  Standard 
Construction  Co.,  Chicago,  has  been  engaged  by  the 
General  Fireproofing  Co.,  and  for  the  present  is  located 
at  the  home  office  in  Youngstown,  O,  Mr.  DeLaMater 
is  a  graduate  of  Cornell  University,  and  through  his 
connections  with  contracting  firms  has  acquired  a  wide 
experience  in  reinforced  concrete  design  and  construc- 
tion. Among  his  connections  have  been  the  Osborne 
Engineering  Co.,  Cleveland,  O.,  Paul  F.  P.  Mueller, 
Falenau  Construction  Co.,  Standard  Construction  Co., 
Chicago,  and   L.   P.  &  J.   A.   Smith   Co.,  of  Cleveland. 

J.  H.  Wagenhorst  &  Co.,  manufacturers  of  electric 
blue  printing  machines,  report  the  following  partial  list 
of  recent  sales:  Eugene  Dietzgen  Co.,  Toronto,  Can- 
ada; H.  W.  Caldwell  &  Son  Co.,  Chicago,  III.;  Betts 
Machine  Co.,  Wilmington,  Del.;  Green  Fuel  Economizer 
Co.,  Matteawan,  N.  Y.;  Atlantic  Terra  Cotta  Co.,  Tot- 
tenville,  N.  Y. ;  Kansas  City  Structural  Steel  Co.,  Ar- 
gentine, Kan.;  Sawyer  &  Garstin,  Colorado  Springs, 
Colo.;  H.  Vogt  Machine  Co.,  Louisville,  Ky. ;  Toledo 
Machine  &  Tool  Co.,  Toledo,  0.;  S.  G.  Fetterman  En- 
gineering Co.,  Johnstown,  Pa.;  American  Locomotive 
Works,  Schenectady,  N.  Y. ;  H.  L.  Sprague,  Spring- 
field, Mass.;  R.  M.  Jones  Co.,  Muscogee,  I.  T. ;  Ajax 
Forge  Co.,  Chicago,  111. 

Among  the  noteworthy  features  of  the  textile  in- 
dustry, this  fall,  has  been  the  ordering  of  steam  tur- 
bines, of  the  improved  type  built  by  Allis-Chalmers  Co., 
for  installation  in  some  of  the  large  mills  of  New  Eng- 
land and  the  Central  and  Southern  States.  Contracts 
recently  awarded  by  textile  manufacturers  include  three 
turbines  for  the  new  io,ooo-h.-p.  plant  of  the  Pacific 
Mills,  Lawrence,  Mass.,  one  of  2,200  h.-p.  for  the 
American  Thread  Company's  Watuppa  Mills,  one  of 
3,000  h.-p.  for  the  Tremont  &  Suffolk  Mills,  and  ma- 
chines of  800  h.-p.  each  for  the  Jamestown  Worsted 
Mills  and  Cherry  Cotton  Mills.  These  turbines  are 
of  the  same  general  type  as  the  machines  installed  on 
the  new  liners  "Lusitania"  and  "Mauritania." 

The  Sandusky  Portland  Cement  Co.,  Sandusky,  O., 
reports  that  Medusa  waterproof  compound  was  used 
in  the  following  work:  By  the  Atchison,  Topeka  &  Santa 
Fe  Ry.  Co.  in  the  concrete  depot  at  Las  Animas,  Colo., 
and  by  the  same  railroad  in  their  tie  and  timber  treat- 
ing plant  at  Albuquerque;  in  the  Owen  Office  Building 
and  Peninsular  Bank  Building,  both  in  Detroit,  Mich.; 
in  the  roof  of  the  North  Chicago  Hardware  Co.;  in  a 
concrete  reservoir  for  the  Knickerbocker  Ice  Co.;  in 
the  Chicago  Junction  Ry.  Co.  and  Chicago  &  North- 
western Ry.  Co.  track  elevation  at  Chicago.  The  com- 
pound has  also  been  recommended  by  the  engineer  ii». 
charge  for  the  new  Phipps  Natatorium  being  construct- 
ed in  Pittsburg,  this  recommendation  having  been  made 
after  a  series  of  tests. 

The  B.  F.  Sturtcvant  Co.,  through  Mr.  F.  R.  Chin- 
nock,  manager  of  the  New  York  office,  114  Liberty  St, 
reports  the  following  sales  of  electric  generating  sets: 
Kiernan  &  Hughes  Co.,  Jersey  City,  N.  J.,  one  9x8 
vertical  engine,  30-kw.  generator;  Millard  &  McLean. 
New  York  City,  one  4K  x  414  vertical  engine,  s-kw. 
generator;  Henry  Steers,  Inc.,  New  York  City,  one  4ji 
X  4^  vertical  engine,  5-kw.  generator,  two  6x5  ver- 
tical engines,  7^-kw.  generators;  Sonora  Co.,  New  York 
City,  three  loh.-p.  motors;  Washburn  Brothers  Co., 
Saugerties,  N.  Y.,  13  x  12  horizontal  engine,  so-kw. 
generator,  2oh.-p.  motor;  Eberhatd  Faber  Pencil  Co., 
Brooklyn,  N.  Y.,  16  x  14  horizontal  engine,  loo-kw. 
generator;  Department  of  Water  Supply,  Babylon,  L.  L, 
9x8  vertical  engine,  40-kw.  generator  f  Samuel  Sniitb 
Il  Sons  Co.,  Paterson,  N.  J.,  16  x  14  horizontal  en- 
gine, loo-kw.  generator;  Isidor  Fajans,  New  York,  9x8 
vertical  engine,  30-kw.  generator;  Charles  Hakemeyer 
Co.,  Paterson,  N.  J.,  ij'/i-kvi.  generator,  three  sh.-p. 
motors.  The  above  are  a  few  of  the  recent  orders  and 
illustrate  the  class  of  clientele  using  Sturtcvant  gen- 
erating sets. 
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'Los  Angeles  Cal. — G.  O.  Newman,  226  Mercantile 
Fl.,  Consulting  Engr.,  Beaumont  Land  &  Water  Co., 
writes  that  K.  Simonds  Co.  have  secured  the  contract  for 
constructing  irrigation  plant,  for  $35,000.  Engineer  in 
charge,  L.  S.  Preston,  of  Beaumont. 

'Atlanta,  Ga. — The  Water  Bd.  is  reported  to  have  on 
Oct.  29  awarded  to  the  New  York  Continental  Jewell 
Filtration  Co..  of  New  York,  N.  Y.,  the  contract  for  a 
filter  plant  for  $26,000  (bids  opened  Oct.  23). 

Ashland,  Ga. — This  city  is  reported  to  have  voted  to 
issue  $20,000  water  works  bonds. 

Hazethurst,  Ga.^-lt  is  reported  that  the  Council  is 
preparing  to  establish  a  water  system,  estimated  to  cost 
$25,000. 

Chicago,  III. — Bids  will  be  received  until  Nov.  12  by 
John  J.  Hanberg,  Comr.  Pub.  Wks.,  for  furnishing  and 
delivering  at  the  city  pipe  yards  about  178  tons  special 
castings. 

Coweta,  Ind.  Ter. — It  is  reported  that  arrangements 
are  being  made  to  establish  water  works,  estimated  to 
cost  $20,000. 

Sapulpa,  Ind.  Ter. — J.  A.  Fulp,  City  Recorder,  writes 
that  engineer  has  not  yet  been  selected  to  prepare  plans 
for  water  works,  for  which  it  is  proposed  to  issue  $50,000 
bonds. 

Waterloo,  la. — The  citizens  on  Oct.  28  voted  to  pur- 
chase present  water  works  or  construct  a  municipal  plant. 

Garrison,  la. — Press  reports  state  that  it  is  proposed 
to  construct  water  works  here. 

Mt.  Washington,  Baltimore,  Md. — The  Mt.  Washing- 
ton Water  Co.  is  reported  to  have  secured  a  franchise 
to  lay  mains  from  Rogers  Station,  in  the  Green  Spring 
Valley,  to  Mt.   Washington,  a  distance  of  about  9  miles. 

Milan,  Mich. — We  are  informed  that  bonds  are  now 
being  printed,  to  be  used  for  the  construction  of  water 
works  and  sewers. 

Hildreth,  Neb.- — It  is  stated  that  bids  are  wanted  un- 
til Nov.  25  for  $10,000  water  works  bonds.  A.  L.  Beck, 
Village  Clk. 

Wood  River,  Neb. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Kearney,  Neb. — The  citizens  are  reported  to  have  voted 
to  issue  bonds   for  the  construction  of  water  works. 

Santa  Fe,  N.  M. — Bids  will  be  received  until  Nov.  21 
by  Maj.  M.  Gray  Zalinski,  Q.  M.,  U.  S.  A.,  Washington, 
D.  C,  for  repairs  to  water  supply  and  improvements  at 
the  Santa  Fe  (N.  M.)  Natl.  Cemetery. 

Alcove  ,N.  Y. — The  State  Water  Supply  Comn.  at  Al- 
bany is  reported  to  have  granted  to  the  Hannicroix  Water 
Co.,  of  Ravenna,  permission  to  construct  a  reservoir  at 
Alcove. 

Spencerport,  N.  Y. — The  Village  Trus.  are  reported 
to  have  granted  Melville  T.  Page,  Geo.  M.  Cole  and 
Berton  W.  Brown,  of  Spencerport,  and  P.  F.  Cole- 
man and  Dr.  H.  M.  Roberts,  of  Herkimer,  representing 
the  Spencerport  Water  Co.,  a  franchise  to  lay  water 
mains  and  furnish  this  village  with  water  and  also  for 
sewerage  system. 

Mt.  Olive,  N.  C. — It  is  reported  that  an  issue  of 
$25,000   in  bonds  has  been   voted   for  a  water   supply. 

Wilmington,  N.  C. — C.  R.  Humphreys,  City  Engr., 
writes  that  the  citizens  have  voted  to  issue  $500,000  for 
water  works  and  a  sewerage  system. 

Local  press  reports  state  that  the  city  has  not  yet 
definitely  decided  to  purchase  the  present  water  works. 

Grand  Forks,  N.  D. — Bids  will  be  received  until  Nov. 
14  by  the  City  Council  for  constructing  water  mains  in 
portions  of  Fejcenham  and  lone  Aves.  W.  V.  O'Connor, 
City  Aud. 

Pleasant  Ridge,  O. — The  City  Council  is  reported  to 
have_  decided  to  lay  water  mains  to  the  city  limits  of 
Cincinnati. 

Barnesville,  O. — Bids  will  be  received  until  Nov.  18 
by  the  Bd.  Co.  Comrs.  at  the  office  of  A.  W.  Beaty,  Co. 
Aud.,  for  furnishing  material  and  installing  a  complete 
penumatic  water  system  in  the  Co.  Children's  Home, 
near  Barnesville. 

Lakewood,  O. — Bids  will  be  received  until  Nov.  18 
by  B.  M.  Cook,  Village  Clk.,  for  furnishing  material 
and  laying  a  water  main  in  Nicholson  Ave.  Wm.  H. 
Evers,   Engr.   Co.,  Engrs.,  237  The  Arcade. 

'Philadelphia,  Pa. — We  are  informed  that  contracts 
have  been  awarded  as  follows  (bids  opened  Oct.  22  by 
the  Dept.  of  Pub.  Wks.,  Bureau  of  Water,  Fred  C.  Dun- 
lap,    Ch.    Engr.) ; 

•Contract  127. — Boilers  for  Torresdale  pumping  station 
to  the  D'Oliver  Eng.  Co.,  121  S.  nth  St.,  for  3  Heine 
boilers  complete  with  Murphy  stokers,  Foster  superhea- 
ters and  Sturtevant  economizers,  for  lump  sum  of 
$32,250. 

•Contract  128. — For  one  centrifugal  pump,  driven  by 
vertical  cross  compound  steam  engines,  duty  of  78,000,000 
foot  lbs.  per  1,000  lb.  steam  consumed,  to  Allis-Chal- 
mers   Co.,    Milwaukee,    Wis.    (lump    sum),    $18,700. 

•Contract  134. — For  Magnesia  covering  at  Lardners 
Point  pumping  station  to  H.  W.  Johns-Manville  Co.,  21 
No.  2d  St..  at  8  cts.  per  lb.  for  furnishing  Magnesia 
cement  and  for  covering  all  steam  piping  at  the  station 
(lump  sum).  $4,933-  John  Jameson  &  Son,  2581.  E. 
Huntington   St.,  secured  contract  for  painting  3  engines 

The  citizens  on  Nov.  5  voted  to  authorize  Couhcil  to 
negotiate  a  loan  of  $10,000,000  to  be  apportioned  as 
follows:  Filtration,  $800,000;  for  new  school  sites  and 
buildings,  $2,500,000;  parkway,  $1,000,000;  mandamus, 
$1,000,000;  high  pressure  fire  system  in  the  mill  dis- 
trict, $500,000;   police  and  fire  stations  and  new   nre  ap- 
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paratus,  $500,000;  League  Island  Park,  $500,000;  im- 
provement of  small  parks,  $150,000;  bath  houses, 
$  100,000 ;  South  Broad  St.  boulevard,  $400,000 ;  Pass- 
yunk  Ave.  bridge,  $300,000;  new  bridges,  $300,000; 
main  sewers,  $600,000';  branch  sewers,  $500,000;  paving 
intersections,  $200,000;  grading,  $300,000;  surfacing 
unpaved  streets,  $ 1 50,000 ;  house  of  detention  for  j u- 
venile  prisonrs,   $200,000. 

Bids  were  opened  on  Nov.  4  at  the  office  of  the  B'd. 
of  Pub.  Wks.,  Bureau  of  Water  for  contracts  as  fol- 
lows: 

Contract  gq* — For  a  6,ooo,ooo-gal.  pumping  engine  for 
Belmont  high  service  pumping  station:  Snow  Steam 
Pump  Works,  $39,000,  to  be  completed  in  270  days; 
Laidlaw  Dunn  Gordon  Co.,  $36,500  (270  days):  Beth- 
lehem Steel  Wks.,  $39,75o  (260  days);  Allis-Chalmers 
Co.,  $32,970  (240  days) ;  Southwark  Fdry.  Machine  Co., 
$44,385   (175  days). 

Nos.  93  and  94. — Furnishing  (a)  pipe  fittings  and  ma- 
terials, and  (b)  excavating  pipe  trenches  for  high-pres- 
sure fire  main  system.  John  McMenomimy,  a,  39  cts.; 
b,  $160.  Mack  Paving  Co.,  a,  60  to  70  cts.;  b,  $2.10. 
O.  J.  Evers,  a,  35  cts.:  b,  $2.25.  M.  &  J.  B.  McHugh, 
a,  $1.30  to  $1.90;  b,  $3.45-  M.  T.  Quinn,  a,  $1.25  to 
$1.75;  b,  $2.37-     Wm.  C.  Watson,  a,  $1.25  to  2;  b.  $.2.25. 

Reading,  Pa. — The  citizens  on  Nov.  5  voted  to  issue 
$500,000  bonds  for  the  filtration  of  the  water  supply. 

Temple,  Tex. — Bonds  to  the  amount  of  $150,000  are 
reported  to  have  been  voted  for  the  construction  of  water 
works. 

Lufkin,  Tex. — The  citizens  are  reported  to  have  voted 
on  Oct.  24  to  issue  $5,000  bonds  to  drill  an  artesian 
well  and  improve  water  works. 

Sweetwater,  Tex. — Burns  &  McDonnell,  823  Scarritt 
Bldg.,  Kansas  City,  Mo.,  are  preparing  estimates  for  the 
construction  of  water  works  at  Sweetwater.  Bids  will 
probably  be  called  for  in  about  2  months. 

Cisco.    Tex. — It    is    stated    that    water    works    will    be 

established  at  a  cost  of  $16,000. 

Norfolk,  Va. — Bids  will  be  received  until  Nov.  t8 
by  the  Bd.  of  Control  (H.  Hodges,  Chmn.),  for  the 
following;  Furnishing  and  installing  2,000  5-8  in.  and 
3-4  in.  water  meters  and  meter  boxes;  installing  2,000 
5-8  in.  and  3-4  in.  meters  and  boxes;  furnishing  2,000 
5-8  in.  and  3-4  in.  water  meters;  furnishing  2,000  water 
meter  boxes. 

Alexandria,  Va. — Bids  are  wanted  by  the  Alexandria 
Electric  Co.,  502  King  St.,  for  furnishing  material  and 
extending  the  water  suction  line  into  the  river  at  its 
plant,  foot  of  Wolfe  St. 

Seattle.  Wash. — Bids  will  be  received  by  C.  B.  Bagley, 
Secy.  Bd.  Pub.  Wks.,  until  Nov.  26  for  water  mains  in 
nth  Ave.,  N.  W.,  together  with  necessary  sewers;  esti- 
mated cost,  $8,075. 

*The  International  Contract  Co.,  New  York  Blk.,  has 
secured  contract  for  laying  water  mains  on  31st  St.,  S., 
for  $4»430. 

*Tacoma,  Wash. — The  Lister  Constr.  Co.  is  reported 
to  have  secured  the  contract  for  laying  a  6  and  8  in.  c.  i, 
water  main  in  Local  Improv.  Dist  524  (bids  opetied 
Oct.  26),  for  $20,075. 

Spokane,  Wash. — City  Engr.  Chas.  Mclntyre  is  re- 
ported to  have  recommended  repairs  to  dam  in  Spokane 
River  to  prevent  present  leakage  and  that  provision  be 
made  for  widening  the  overflow  and  raising  the  crest 
of  dam. 

De  Forest,  Wis. — Fred  Moeller,  City  Clk.,  writes  that 
bids  will  probably  be  called  for  in  Jan.  or  Feb.  for  the 
construction  of  water  works,  for  which  the  National 
Constr.  Co.,  of  South  Bend,  Ind.,  is  preparing  plans; 
probable  cost,  $10,000. 

Hamilton,  Ont. — We  are  informed  that  the  citizens  will 
in  Jan.  vote  on  issuing  $50,000  bonds  for  purchasing 
electric  pumps  to  supply  ci^  with  water. 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

No9cs  Arranged   Alphobciicalty   by   States. 

Redondo,  Co/.— Olmsted  &  Gillelen,  616  Grand  Bldg., 
Los  Angeles,  are  compelting  plans  for  the  construction 
of  a  sewerage  system  for  Redondo,  to  cost  about  $80,000. 

Fairiield,  Cal.—F.  L.  Morrill,  Town  Clk.,  writes  that 
bids  will  be  received  on  Dec.  4  for  the_  purchase  of 
$20,000  bonds,  to  be  used  for  the  construction  of  a  sew- 
erage system. 

*Plainville,  Conn. — A.  B,  Griswold,  of  New  EVitain,  is 
reported  to  have  secured  the  contract  for  constructing  a 
surface   water   sewer   in   Whiting    St.    for    $2,885. 

Ft.  Du  Pont,  Delaware  City,  Del. — Bids  will  be  re- 
ceived by  Capt.  J.  L.  Knowlton,  Constr.  Q.  M.,  U.  S.  A., 
until  Nov.  25  for  remodeling  sewer  system  and  in- 
stalling two  sewage  ejectors  and  ejector  chamber'  at 
Ft.  Du  Pont,  as  advertised  in  The  Engineering  Record. 

Forsyth,  Ga.—K.  F.  Wilder,  City  Clk.  and  Treas., 
writes  that  bids  will  be  received  on  Dec.  6  for  the 
construction  of  a  sewerage  system,  to  cost  about  $15,900. 

*Nampa,  Idaho. — E.  P.  Bigelow,  City  Engr.,  'writes 
that  the  contract  for  constructing  gravity  sewer  (bids 
opened  Sept.  18)  has  been  awarded  to  Jos.  (joggins  & 
Co.,  of  Nampa  as  follows:  1,920  ft.  15-in.  pipe,  main 
sewer  pipe,  $1.20;  5,140  ft.  8-in.  laterals,  60  ct's. ;  1,438 
ft.  under  6  ft.,  58  cts.;  3,433  ft  6  fo  8  ft.,  60  cts.; 
1,606  ft.  8  to  10  ft.,  63  cts.;  1,373  ft.  10  to  12  ft.,  68 
cts.;  210  ft.  12  to  14  ft.  71  cts.;  14  manholes  (brick), 
each,  $65;  5  flush  tanks  (automatic  siphon),  each  $88;  , 
total,  $9,958. 

Belleville  III.— This  city  has  in  contemplation  the  ex- 
tension of  Town  Grove  sewer  system.  Fred  Deutschman, 
Jr.,  City  Engr. 

Glencoe,  III. — The  Village  Council  is  reported  to  be 
considering  plans  for  the  construction  of  a  disposal  plant 
and  for  drains  leading  away  from  the  lake. 

Elgin,  III. — The  City  Engineer  is  reported  to  be  pre- 
paring plans  for  a  complete  system  of  combination  sew- 
ers for  the  6th  Ward. 

Richmond,  Ind. — Local  press  reports  state  that  new 
bids  will  soon  be  asked,  for  the  construction  of  two 
sections  of  the  Northwest  2d  St.  sewer,  to  cost  about 
$23,000. 
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Des  Moines,  la. — The  following  are  reported  to  be  the 
bids  opened  on  Oct.  28  by  the  Bd.  of  Pub.  Wks.  for  the 
construction  of  a  septic  tank:  Cook  Constr.  Co.,  Des 
Moines,  $5,000;  J.  L.  &  F.  A.  Hansman,  $6,100;  Jas. 
Horrabin,  $6,450;  O,  P.  Herrick,  $6,900;  Geo.  M.  King 
Constr.  Co.,  $6,250,  and  Chas.  Weitz,  $8,361. 

Sioux  City,  la. — Bids  will  be  received  until  Nov.  12 
at  the  office  of  the  City  Clk.  for  furnishing  material 
and  constructing  an  8-in.,  vitrified  tile  pipe  sanitary 
sewer  in  portions  of  Jennings,  20th,  22d  and  Jones  Sts., 
Park  Ave.  and  Higman's  Park  addition,  and  an  8-in. 
pipe  sewer  in  a  portion  of  W  ad  St.  T,  W.  Baync, 
Chmn.   Com.  on   Sewers. 

Shelbyville,  Ky. — The  citizens  are  reported  to  have 
voted  to  issue  $30,000  bonds  for  the  construction  of  a 
sewerage  system. 

Louisville,  Ky. — Local  press  reports  state  that  work 
will  start  at  once  on  the  construction  of  an  i8-in. 
sewer  in  Central  Ave.,  from  7th  to  Jones  St.  Jos. 
Claybrook,  City  Engr. 

Paducah,  Ky. — L.  A.  Washington,  City  Engr.,  writes 
that  all  bids  opened  on  Oct.  i  for  the  construction  of  14 
miles  of  6-in.  vitr.  pipe  sewer  laterals,  ranging  from  12 
to  6  ft.,  have  been  rejected,  all  being  too  high.  No  fur- 
ther steps  have  been  taken  as  yet  to  procure  new  bids. 

Springfield,  Mass. — The  City  Council  on  Oct.  28  au- 
thorized the  issue  of  $20,000  for  sewers  and  $62,000  for 
constructing  the  Abbe  Ave.  crossover. 

Southbridge^  Mass. — Bids  will  be  received  until  Nov.  la 
by  the  Bd.  Sewer  Comrs.  (Wilfred  J.  Lamoreux,  Clk.) 
for    constructing    sewage    purification    works.      John    A. 

Whittaker,  Engr.,  Southbriage. 

Wyandotte,  Mich. — R.  Winthrop  Pratt,  of  Columbus, 
O.,  has  completed  plans  for  a  slow  sand  filtration  system 
for  Wyandotte,  and  is  stated  to  have  estimated  its  cost, 
with  a  capacity  of  1,000,000  gals,  daily,  at  $30,000. 

Port  Huron,  Mich. — The  City  Engineer  is  reported 
to  be  preparing  plans  for  a  system  of  sewers  for  the 
9th   Ward. 

Milan,  Mich.—Sec  "Water." 

Sturgis,  Mich. — Geo.  S.  Pierson,  of  Kalamazoo,  is  re- 
ported to  have  been  selected  to  assist  in  preparing  plans 
for  a  sanitary  sewer  system.  This  city  is  also  said  to 
be  considering  the  advisability  of  installing  a  purifica- 
tion plant. 

*St.  Paul,  Minn. — The  General  Contr.  Co.  is  reported 
to  have  secured  contract  for  a  sewer  across  the  Soo 
Line's  right-of-way  on  York  St.,  for  $11,490. 

Paterson,  N.  J. — Governor  Stokes  has  signed  the  bill 
authorizing  Paterson  to  construct  a  sewage  disposal  plant, 
a  companion  measure  to  the  trunk  sewer  bill  passed  at 
last  session  of  Legislature.  The  law  authorizes  any  mu- 
nicipality to  issue  bonds  for  the  erection  of  a  plant  for 
sewage  disposal,  which  may  be  located  either  within  or 
without  boundaries  of  municipality  under  certain  re- 
strictions. 

Madison,  N.  J. — We  are  informed  that  a  special  elec- 
tion will  be  held  on  Dec.  2  to  vote  on  issuing  bonds 
for  constructing  sewerage  system  and  disposal  plant. 
Engineers,  Hering  &  Fuller,  of  New  York,  N.  Y. 

Morristown,  N.  J. — The  Bd.  of  Aldermen  is  reported 
to  have  on  Nov.  i  decided  to  issue  $400,000  sewer 
bonds. 

Buffalo,  N.  Y. — Bids  wifl  be  received  until  Nov.  i6 
by  the  Dept.  Pub.  Wks.  (F.  G.  Ward,  Comr.)  for  con- 
structing a   lo-in.  tile  sewer  in  Barton   St. 

Cornwall.  N.  Y. — It  is  reported  that  plans  have  been 
completed  for  the  construction  of  a  sewerage  system. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Nov.  20 
by  Bird  S.  Coler,  Boro.  Pres.,  for  furnishing  material 
and  constructing  sewers  in  44th  and  E  4th  Sts._  Engi- 
neer's estimate:  3,951  Hn.  ft.  15  and  12  in.  pipe,  762 
lin.  ft.  brick  sewer,  5,100  lin.  ft.  6-in.  house  connection 
drain,  45  manholes,  30  M.  ft.  sheeting  and  bracing,  etc. 

Spencerport,  N.   Y. — See   "Water." 

White  Plains,  N.  Y. — Bids  will  be  received  by  the 
Bronx  Valley  Sewer  Comn.  (Frank  N.  Glover,  Secy.,  2 
Grand  St.)  until  Nov.  27  (extension  of  date  from  Nov. 
7)  for  the  construction  of  about  12  miles  of  circular 
sewer  from  3  1-3  to  6  ft.  in  diam.  and  about  3  miles  of 
circular  lined  tunnel,  mostly  6^4  ft.  and  8H  ft-  diam., 
as  advertised  in  The  Engineering  Record.  The  material 
for  construction  to  be  either  monolithic  reinforced  con- 
crete,  reinforced  concrete   block  or  brick   masonry. 

"Rochester,  N.  Y. — The  contract  for  building  the  sub- 
structure for  a  pumping  station  in  connection  with  the 
new  sewer  in  the  12th  Ward  and  partially  in  the  23d 
Ward,  is  reported  to  have  been  awarded  on  Oct.  30  to 
Houston   Barnard  for  about  $6,000. 

The  Bd.  of  Contract  and  Supply  on  Oct.  31  awarded 
contract  to  Wm.  Summerhays  &  Son  for  building  the 
ventilating  tower  for  the  East  Side  sewer  at  Norton 
and  St.  Paul  Sts.,  lor  $3,760. 

Wilmington,  N.   C— See  "Water." 

"Cleveland,  O. — At  the  meeting  of  the  County  Bldg. 
Com.  on  Oct.  30  it  was  decided  to  award  contract  for 
constructing  sewer  on  court  house  site  to  Andrew  Dall  & 
Son,  Euclid  Ave.  and  Erie  St;  cost,  about  $30,000. 

Youngstown,  O.— It  is  stated  that  bids  are  wanted  until 
Nov.  14  for  $25,000  Riverview  sewer  bonds.  Wm.  J. 
Davies.  City  Clk. 

Bids  will  be  received  until  Nov.  21  by  Bd.  Pub.  Ser- 
vice (W.  H.  McMillin,  Clk,),  for  furnishing  material 
and  constructing  sewers  in  portions  of  Fairview  and 
Ridge  Aves.  and  Regent  St. 

Orrville,  O. — We  are  informed  that  bids  will  be  re- 
ceived on  Dec.  9  by  S.  W,  Jackson,  Village  Clk.,  for  the 
construction  of  a  sewerage  system  and  sewage  disposal 
plant  for  Orrville,  to  cost  about  $70,000.  Engineer,  L.  E. 
Chapin,  of  Chapin  &  Knowles,  Canton,  O. 

Philadelphia,  Pa. — See  "Water." 

"Ardmore,  Pa. — R.  A.  Warner,  Supt.  of  Health  and 
Drainage,  writes  the  the  contract  for  constructing  1,575 
ft.  8-in.  terra  cotta  sewer  on  Lehigh  Ave.  (bids  opened 
Oct.  31),  has  been  awarded  to  Brubaker  &  Co.,  of  Phil- 
adelphia, for  $2,225. 


"Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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RmSmg,   Pa. — Bids    will    be    rtnivcd    until    Kot.    to 
IT  Ikt  88.  Pah.  W}a.,  care  Caleb  Weidncr,  Ciiy   Ok., 
Ujin^   about    17.600   lin.    ft.    lo-in. 


■ad  s^soo  Mb.  ft.  s-<a-  P>|w  wwer,  tocether  with  Vt 
aad  aubolcs  abo  aaaw  date  for  conttructinK  storm 
wattr  Kwcn  as  foOows:  Nortlieastem  Intercepting 
Sever;  Canal  St.  sewer;  Rose  Valley  sewer,  as  adrer- 
tised  ia  The  EatinceTiag  Record. 

W»»»«*».  S.  C. — W«».  W.  Lyon,  of  Sumter,  is  re- 
to  hare  been  selected  to  prepare  plans  and  esti- 
for  a  sewerage  system. 


Bulfalo,  S.   Y. — See  "Miscellaneous." 

Cincinnoti,  O. — Bids  will  not  be  called  for  until  next 
year  by  the  Bd.  of  Pub.  Service  for  a  lift  bridge  over 
canar  at  14th  St.,  to  cost  about  $s8,ooo.  P.  N.  Jonte, 
Engr.  of  Bridges. 

Bids  will  be  received  until  Nov.  15  by  Bd.  Co. 
Comrs.  (Fred  l>reih5,  Clk.),  at  Cincinnati,  for  repairing 
bridge  over  Big  Miami  River  near  New  Baltimore, 
Crosby  Township. 

'AUtnImm,  Pa. — Ex-Mayor  Fred  E.   Lewis,  of  Allen- 


01*  other  corporations  occupy  the  lake  front  the 
boulevard  will  be  constructed  on  made  ground  out  in 
the  lake. 

Salem,  Ind. — Sam'l.  G.  Ellis,  Co.  Aud.,  writes  that 
no  bids  were  received  on  Nov.  4  for  the  construction 
of  the  following  gravel  roads:  Salem  and  Martinsville 
road,  10,946  ft.;  Borden  an*d  Martinsburg  road,  9,738 
ft.;  Martinsburg  and  Greenville  road,  10,363  ft.;  Mar- 
tinsburg and  Palmyra  road,  9,000  ft. ;  Old  Grade  road, 
.18,639  ft;  Livonia  and  Mt.  Pleasant  road,  24,845  ft.; 
Millsport  gravel  road,  24,220  ft. 


Ttcmmatk,  Mick. — ^The  following  are  the  bids  opened  on  Oct  19  by  the  Bd.  of  Village 
«f  Toledo,  O.):  («)  F.  M.  Benner,  Marion.  Ind.;  (b)  Gould  &  Maybach,  CoUingwood, 
(»)  J.  A.  Mercier.  Detroit.  Mich.;  (/)  A.  P.  Southworth,  Adrian,  Mich.;   (g)  Theo.  W. 

atrndiott  Co..  Ocveland.  O.;  U)  WiUiams  &  McRitchie,  Chicago,  111.;  (k)   Emanuel  Sch 
Coldwaler,  ICeh. 

a  b                c 

14^74  lin.  ft.  6-in.  *ew«T  pi^ $0.11  ^o-'J        $0.15 

aCasy  lin.  ft.   8-in.    sewer   pipe .17  .18             .so 

11,148  lin.  ft.    lo-in.   sewer  pipe .S5  .28             .16 

500  lin.   ft.  12-in.  sewer  pipe .31  .365           .35 

l^oae  lia.  ft.  ij-in.  sewer  pipe .40  .45             .50 

3^14  lin.  ft.  cacsT.  and  back  fill,  under  6  ft .so  .38             .18 

19.137  Ub.  ft.  cxcaT.  and  back  fill,  6  to  8  ft .30  .525           .33 

S0.345  lin.  ft.  excav.  and  back  fill.  8  to  10  ft. .45  .72            .48 

7,431  lin.  ft.  excar.  and  bade  fill,  10  to  i*  ft .75  1.15            .65 

i,74t  lin.  ft.  excav.  and  back  fill,  12  to  14  ft i.oo  1.26             .78 

aoo  lin.  ft.  excar.  and  back  fill,  14  to  16  ft 1.50  1.65            .95 

80  ——'">'**    50.00  32.00        35.00 

7  drop  nankoles 60.00  30.00        45.00 

36  bnpcctiOB  boles  4300  20.00        28.00 

ij  g^k  tajoks 75.00  65.00        65.00 

15  ca.  yds.  boDihead  masry.  7.50  10.00          5.00 

Totals    ; $41,373     $54,38i     $41,331 


Trus.  for  furnishing  material  and  constructing  sewers  (Engineers,  Riggs  &  Sherman  Co., 
O. ;  (c)  Ferdinand  M.  Porath,  Detroit,  Mich. ;  (d)  Geo.  W.  Winterhalter,  Detroit,  Mich. ; 
Hill,  Bellefontaine.  O.;  (A)  Shoup  &  Baird,  Dayton,  O.;  (t)  D.  W.  J.  Townsend  Con- 
neider,  Ann  Arbor,  Mich.;   (/)  Algate  &  Johnson,  Laising  Mich.;   (m)   Weage  &   Swonk', 
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$43,500     $48,294     $49,735     $43,605     $39,562     $37,608     $44,534     $.to,552     $50,104     $35,035 


SnttU,  Wash. — Bids  will  be  received  on  Nov.  s6  by 
C.  B.  Ekglcy,  Secy.  Bd.  of  Pub.  Wks.,  for  constructing 
aewcrs  and  altering  existing  water  mains  in  Elliott  Ave.; 
estiBMted  cost,  $6,200,  and  sewers  in  W.  54th  St.;  esti- 
auted  cost,  $5,000. 

•E.  H.  Rawie  ft  Co..  313  Boston  Blk.,  has  secured  con- 
tract for  concrete  walks  on  E.  Olive  St.  and  extending 
existing  sewer,  for  $10,791;  Stirral  ft  (Soets  Pioneer  Blk., 
for  relief  sewer  on  E.  Denny  Way.  for  $7,234.  and  to 
Rich-Harris  Constr.  Co.  for  sewer  on  Fremont  Ave.,  for 
$3,047- 

ilcMtcktn.  W.  Va. — Bonds  to  the  amount  of  $25,000 
are  reported  sold,  to  be  issued  for  the  construction  of 
a  sewerage  system. 


BRIDGES. 
NHtt  ArraHgtd   AlHuAttieally   by   Stattt. 

Los  AngeUs.  Col. — It  is  suted  that  bids  will  be  re- 
ceived nntil  Nov.  25,  by  the  Bd.  of  Public  Works,  for. 
the  coostniction  of  a  reinforced  concrete  bridge  across 
Arroyo  de  los  Posos  at  Macy  St.  (Horace  B.  Ferris, 
Secy.). 

DntvfT,  Coh.— It  is  sUted  that  T.  W.  Jaycox.  State 
Eacr.,  Denver,  will  receive  bids  until  Nov.  13,  for  con- 
stmctmc  the  following  bridges:  30-ft  reinforced  con- 
crete bridge  across  ^uth  Clear  Creek,  near  George- 
town; soo-tt.  steel  highway  bridge  across  the  Gunnison 
KivcT  at  lola;  reinforced  concrete  bridge,  50  ft.  span, 
across  the  Rio  La  Jara  River,  at  Capulin;  80-ft  steel 
bridge  and  approaches  across  the  White  River,  about  1 
mile  cast  of  tac  State  line,  Rio  Blanco  Co. 

S»utk  Btnd,  Ind. — Bids  will  be  received  until  Nov. 
as  by  the  Bd.  of  Co.  Comrs.,  at  South  Bend  for  con- 
stnictinc  a  concrete  steel  girder  bridge  at  La  Salle 
Ave.,  Sontk  Bend,  to  be  80  ft  long  and  80  ft  wide. 
John  W.  Harbow,  Co.  Aud.;  Alonso  J.  Hammond,  of 
Sonth  Bend,  Engr  in  charge. 

ludiamstoKs,  Ind. — Plans  for  approaches  to  the  bridge 
the  canal  at  29th  St  are  reported  under  considera- 


Erit,  Kan. — It  is  sUted  that  bids  will  be  received  until 
Mov.  19  by  the  Bd.  Co.  Comrs.  for  constructing  3  all- 
■Icel  or  ifon  bridges  across  the  Neosho  River;  also  i  40- 
fL  •EJUi,  concreU   piers,  8>4    ft   high.      O.   M.  Johnson, 

Wittianutort,  Md.—E.  W.  Byron,  Secy.  Willlamsport 
ft  Berkeley  Bridge  Co..  writes  with  regard  to  bids  which 
were  la  Bare  been  opened  on  Oct.  30  for  a  reinforced 
asch  bridge.  15  spans,  total  length  1,570  ft, 
Sirer,  that  toe  matter  has  been  deferred 


town,  and  other  local  capitalists  are  reported  to  have  ac- 
cepted the  proposition  01^  Brown  Bros.  &  Co.  and  E.  B. 
Smith  &  Co.,  of  Philadelphia,  to  complete  the  erection 
of  the  $400,000  steel  bridge  to  span  the  ii8-ft  ravine 
between  Allentown  and  South  Allentown.  The  local 
company  has  expended  about  $100,000  on  the  sub- 
structure. This  bridge  is  to  form  a  connecting  link  in 
the  system  of  electric  railways  owned  or  leased  by  the 
Lehigh  Valley  Transit  Co. 

Philadelphia,    Pa. — See    "Water." 

UniontowH,  Pa. — The  construction  of  a  bridge  over 
the    Monongahela   River  is  reported   contemplated. 

'Phitadelphia.Pa. — The  following  are  the  bids  opened  Oct. 
23  by  Geo.  R.  Stearns,  Dir.  Dept.  Pub.  Wks.,  for  o  con- 
structing a  4-track  railroad  bridge  at  12th  St.  and  b  a 
highwav  bridge  containing  2  concrete  arches  at  Wyoming 
Ave.:  Thos.  F.  Riley,  a  $51,897,  b  $124,975;  J.  F.  Stan- 
ley &  Co..  a  $52,000;  Armstrong  &  Latta  a  $53,500; 
Eastbum  &  Chiles,  a  $54,700,  b  $132,000;  Jas.  McGraw 
Co.,  a  $57,197,  b  $157,000;  Richard  Walsh,  a  $58,000,  b 
$1012,000  (awarded  contract);  McGaw  &  Gray,  o  $58.- 
200,  b  $107,900;  Mack  Co.,  a  $61,462,  I7. $139,636;  M.  & 
T.  B.  McHugh,  a  $63,891;  J.  A.  Kelly  Co.,  a  $63,900, 
h  $134,500;  Filbert  Co..  a  $84,416,  b  $149,900;  David 
Peoples,  b  $109,300;  John  McMenamy,  b  $113,500,  and 
Riley  and  Riddle,  b  $124,975. 

Eau  Claire,   Wis. — See   "Miscellaneous." 

Waituka,_  Hawaii. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec.  1 1  by  the  Bd,  of  Superv.  at  Wailuka, 
Maui  County,  for  constructing  three  steel  bridges. 
W.   F.   Kaae,  Co.  Clk. 

Toronto,  Ont. — Bids  will  be  received  until  Nov.  12 
by  E.  Coatsworth,  Chm.  Bd.  Control,  for  the  erection 
of  the  superstructure '  of  Riverdale  Park  steel  foot 
bridge. 

PAVING  AND  ROAD  MAKING. 

Notes  Arranged   AlphabtlicaUy   by   States. 

'Stamford,  Conn. — O'Connor  Bros.,  of  Stamford  are 
stated  to  have  secured  the  contract  for  macadamizing 
5,450  ft.  of  the  Bedford  Road,  at  $1.96  per  ft,  and  3,547 
ft  on  Summer  St.,  at  $1.69  per  ft. 

Washington,  D.  C. — Bids  will  be  received  at  the  office 
of  the  Comrs.,  D.  C.  until  Nov.  16  for  furnishing  the 
District  government  during  the  fiscal  year  ending  Tune 
30,  1908,  granite  curbing  as  advertised  in  The  £ngi- 
neering   Record. 

Atlanta,  Ca. — Bids  will  be  received  until  Nov.  18  by 
the  Mayor  and  General  Council  for  repaving  Broad  St. 
with  creosote  blocks,  about  13,000  sq.  yds.  R  M.  Clay- 
ton, City  Engr. 

Chicago,  III. — Kds  will  be  received  until  Nov.  12  by 
John  J.  Hanberg,   Comr.   Pub.  Wks.,   for  furnishing  ma- 


Jasper,  Ind. — M.  A.  Sweeney,  Co.  Aud.,  writes  that 
no  contract  was  let  on  Nov.  4  for  improving  Holland 
and  Huntingsburg  Road  No.  2,  as  all  were  higher  than 
estimate. 

Bluffton,  Ind. — The  Bo.  Co.  Comrs.,  it  is  reported, 
will  receive  bids  until  Nov.  16,  for  the  construction 
of  several  gravel  roads  in  each  of  the  following  town- 
ships:   Rockcreek,   Lancaster,   Chester  and   Notingham. 

Winchester,  Ind. — The  City  Council  is  stated  to  have 
directed  the  City  Engineer  to  prepare  plans  and  specifica- 
tions for  paving  with  brick  all  the  streets  in  tfie  mile 
square  north  of  Main  and  east  of  Mandian  Sts. ;  also  for 
the  improvement  of  Washington,  Franklin  and  North  Sts. 

'Ft.    Wayne,    Ind. — Geo.     W.  Lindemuth,     Co.     Aud., 

writes     that     the     contract     for  constructing     9,563      ft. 

macadamized    road    in    Madison  Township    (bids    opened 

Nov.    2)    has    been    awarded    to  Wm.    Busching,    of    Ft 
Wayne,   for  $7,650. 

'Greencastle,  Ind. — C.  C.  Hurst,  Co.  Aud.,  writes  that 
the  contract  for  construcing  16,340  ft.  gravel  road  in 
Russell  Township  (bids  opened  Nov.  2)  has  been  awarded 
to  Shannon  &  Sutherlin,  of  Russellville,  for  $6,112. 

Des  Moines,  la. — Bids  will  be  received  until  Nov.  23 
by  the  Bd.  Pubfl  Wks.  (W.  W.  Wise,  Chm.)  for  paving 
Ejm,  School,  W.  2d.  Center  and  W.  3d  Sts.  and  an  alley 
with  vitrified  paving  blocks,  in  all  about  1 1,067  sq.  yds. 

"Des  Moines,  la. — J.  L.  &  T.  A.  Hansman  Constr.  Co. 
is  stated  to  have  secured  the  contract  for  paving  and 
curbing,  as  follows  (  bids  opened  Oct.  30  by  Bd.  Pub. 
Wks):  W.  'd  and  W.  4th  St,  at  $2,  and  W.  28th  and 
W.  29th  Sts.,  at  $2.I4J4   per  sq.  yd. 

*Iola,  Kan. — R.  S.  Gilfilian,  of  lola,  is  reported  to  have 
secured  the  contract  for  paving  portions  of  Lincoln,  S. 
Walnut  and  S.  Kentucky  Sts.,  at  $1.32  per  sq.  yd. 

Baltimore,  Md. — The  Com.  on  Highways  is  stated  to 
have  approved  ordinances  for  the  following  paving:  Pay- 
son,  Richmond,  Lanyale,  Wolfe,  Chase,  Pine  Sts.;  Wood- 
brook,  North,  Fremont,  Lakewood  Aves.  and  numerous 
other  streets,  at  a  probable  cost  of  $500,000. 

St.  Paul,  Minn. — The  resurfacing  of  a  portion  of  4th 
St  is  reported  contemplated,  at  a  cost  of  $108,215. 

Gulfport,   Miss. — See   "Schools." 

'Kansas  City,  Mo. — The  Economic  Paving  Co.  is  re- 
ported to  have  secured  the  contract  for  repairing  asphalt 
pavements,  at  93  cts.  per  sq.  yd. 

St.  Louis,  Mo. — Bids  will  be  received  until  Nov.  19  by 
the  Bd.  Pub.  Improv.  (And.  J.  O'Reilly,  Pres.)  for  pav- 
ing portions  of  numerous  alleys  with  vitrified  paving 
brick  blocks;  est.  cost,  $90,000. 

Woodbury,  N.  J. — Bids  will  be  received  until  Nov.  16 
by  the  Com.  Bd.  Chosen  Freeholders  for  constructing  with 


tjts  Angtltt,  Col. — ^Tbe  foBowtng  are  the  bids  opened  on  Oct  14  by  Bd.  of  Pub  Wks.  (Horace  B.  Ferris,  Secy. 
(•)  Bolit  Bcyrle.  (6)  Union  Iron  Wka,  (c)  C  Leonsrdt,  (d)  Atlsntic  Gulf  ft  Pacific  Co.,  (e)  Mercereau  Bridge  & 
Cotton  Bros,  ft  (Jo.,  (A)  Thomson  Bridge  Co.,  (0    Pacific  Construction  Co.,   (/)    Melville  Sheldon. 

o              b                   c  d 

Btokiac  np  old  piers  Oomp  sum) $450.00    $150.00    $1,256.00  $2,500.00 

lie  toaa  nidc  fnmiabcd  and  placed  at  west  bank 2.25          2.00             i.oo  1.75 

Bfailaa  aad  pbdag  tocfc  at  east  bank  (lamp  sum) '. 300.00       150.00      3,400.00  2,000.00 

474  piles  fnrnislnd^aad  driven. .' *. la.oo        11.5a           19.00  20.00 

Ml  ca.  yds.  cooocte.  Class  A 11.50        11.62           10.00  12.00 

s,ooe  ca.  yds.  eoncrsta.  Class  B 10.25         10.72             9.50  lo.oo 

a.ySo  ca.  yds.  eoacrelc.  Class  C 9.50          9.62             9.00  9.00 

Sted  fo^to  alaee  Onan  saia) 7,000.00    8,890.00      8,650.00  8,500.00 

Arck  ccatars  (hsiBp  sami ••...«....... • 6,xoo.oo   4,054.00    12,150.00  12,000.00 

aSi  sq.  yds.  surface  wash,  finished .30            .25               .55  .50 

334  sq.  yds.  surface  tool,  finished .50            .70               .75  .80 

7,944  en.  vds.  fill .25             .40                .50  .60 

338  Hn.  ft  brides,  sorfaced...... 3.50          i.oo             3.00  2.50 

676  lin.  ft:  caib .30            .30               .30  .40 

ToUl    $78,404    $79,5  33        $89,782  $94,534 


)  for  constructing  bridge  across  Los  Angeles  River  at  7th  St: 
Construction  Co.,  (f)    Burrell   Bridge  &   Construction    (Jo.,    (g) 
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$95,444      $101,188      $102,078      $107,869      $112,765      $119,691 


for    two   weeks.      Maaon    D.    Pratt,    Conaolting    Eafr., 
Hamsborc  Pa. 

Balrimort,  Ud. — ^Tbe  City  Council  b  steted  to  have 
passed  an  ordinance  appropi  lating  $11,500  toward  the 
amstractisa  of  a  bridge  over  Gwynn's  Falls,  at  Hoi- 
Uns  St 

Uomkate,  Mmn. — The  censtrtietion  of  a  bridge  oret 
flw  Mlancsnta  Rircr  is  reported  contemplated,  at  a  cost 
of  $)o,aao. 


terial  and  paving  with  No.  2  granite  blocks  and  con- 
structing retaining  walls  on  portions  of  W.  Harrison 
and  S.  Canal  Sts. 

A  boulevard  which  will  completely  encircle  Lake 
Michifi^an,  traversing  the  shores  of  the  lake  bordering 
on  Michigan,  Indiana,  Illinois  and  Wisconsin,  is  re- 
ported contemplated.  The  first  sketches  of  the  pro- 
posed boulevard  and  parkway  have  been  prepared  by 
D.  H.  Bumbam.  The  boulevard  will  ke<p  close  to  the 
shore  line   wherever  possible.     In  places  where   railroads 


gravel   aboiit  6  miles  of  the   Malaga  and  Downtown   Rd. 
Wm.  C.  Cattell,  Engr.,  Wenonah. 

Brooklyn,  N  K.— Bids  will  be  received  until  Nov.  20 
"1  '^"■d  .S.  Coler,  Boro.  Pres.,  for  repaving  with  as. 
phalt  a  portion  of  Classen  Ave.,  and  with  granite  on  a 
concrete  foundation,  Columbia  St.  Engineer's  estS- 
mate:  3,620  sq.  yds.  asphalt  pavt,  3,300  sq.  yds.  gran- 
ite block  pavt,  3,270  lin.  ft.  new  curb,  to  be  set  ill 
concrete,  etc. 


*It*ms  marked  thus  t*"'  *f"  names  of  parties  awarded  contracts. 
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onf)cV''in"hS^n\^A~<^r  f°"°S'"^  ¥.^   ',¥  ^'i'  °P="e"l  San   Rafael,    Cal.—It   is    reported    that    petitions    will  Holley    either   from    a   gasometer,    which    will   be   erected 

r?.n^^fi„i    c^^^T„„           Coler,  Pres.  Brooklyn   Boro.,  for  soon  be  filed  by  the  Snow  Mountain  Power  Co.,  with  the  here,   into   which   the   gas   will  be   forced   and   stored,    or 

co^rftl.^n,^^»;f„^    pJi°!^  and  repavmg  with  asphalt  on  Trus.   of  San  Rafael,    Mill  Valley,   San  Anslemo,   Sausa-  direct    from   Brockport    under    high    pressure,   a   pressure 

concrete  lounaation   Koebling   St    from  4th  St.   to  Union  lito    and    Belvedere    for    a    franchise   to   construct    power  registering  device  being  supplied  with  each  service.     The 

fr»^;v  ?h-i    IT,^,M      A^'u'i.   D    ••      °^  '^°  ^^"'^'■''*4,'°,^^  ''"<^'-     The    plan    is    to    construct    a    sub-power    plant    in  work    of    laying    the    pipes    must    begin    not    Uter    than 

rfil-  'f.-^    ^yii  'a     P  S"t,-^*>""^^*'°>   '   ^?'?/-  N^Y-  Marin  County  to  supply  the  various  towns.     Ex-Senator  July  1,  1908. 

K<r    r-t                 Asphalt   Paving  Co.,    114  Liberty    St.,  Chas.    N.   Felton  is  one   of  the  principal   stockholders  in 

I.  >-ity.  the  new  concern.  Breesport,   N.    Y. — See    "Public    Buildings." 

a  0  e 

18,620  sq.    yds.    asphalt   pavt $1.34       $1.35       $,.44  Oakland,    Cal.—E.   M.   Downer,   of  Pinole,    Cal.,  is  re-  .    Newport    AT    K.— The   Public    Service   Com.   at  Albany 

2,590  cu.  yds.  concrete.    5.95         6.10         6.00  ported    to    have    petitioned    the    Supervisors    of    Alamedo  >s  reported  to  have  authorized  the  Newport  Electric  Ught 

5,600  lin.    ft.    new    curb,    set    in  County  for  a  franchise  to  construct  an  electric  light  plant  *   Power   Co.    to    construct   lines  in    the   Town   of   New- 

,„     y""""/,      ,A----C •■•       '-S"         '-30         '-27  and  supply  electricity  in  Alamedo  County.  port  and  m  the  village  of  Poland.     It  also  authorizes  the 

600  lin.    ft.    old   curb,   reset  in  t-i-  ^                  j                                   j  company  to   issue  a  mortgage   to   secure  the   payment   of 

concrete     ;5           .go           .77  Sonora,    Cat. — The    Consolidated    Stanislaus    Water    &  30-year   bonds,  amounting  to   $75,000.  the  proceeds  to  be 

1,470  cu.   yds.   earth   excav 19.00       20.00       20.00  Power    Co.    is    reported    incorporated,    with   a    canital    of  used    for  retiring  $ij,ooo  of  bonds  outstanding   and  the 

7'. 530  sq.    ft.    cement   sidewalk...       i.oo           .75           .95  $1,000,000.     Directors:    C.    T.    TuIIock,    R.    R.    Bigelow,  balance  for  construction  and  equipment. 

35  noiseless  covers  and  heads,  W.   B.  Cadman  and  others,  all  of  San  Francisco.  r7,.-„    \r    v      tu     r,  i.f     c       ■       f             1    a  11, 

complete    for  sewer  man-  Ut\ca    N.   Y. — The  Public  Service  Comn.  at  Albany  is 

holes       '                                         In            ^7            n^  'Savannah,    Ga. — Later    reports    state    that    the    Savan-  reported  to  have  granted  permission  to   the  Utica  Gas  & 

^^                         •"  nah    Electric    Co.    (M.    L.    Sperry,    Mgr.,    Savannah)    se-  Electric  Co.  to  operate  the  franchises  granted  by  the  vil- 

Totals                                                 «/;,  q,_  »«/:      ,  72      7~  cured    the    contract    for    lighting    the    city    (bids    opened  'age  of   Frankfort  and  the  towns   of   Frankfort,   German 

^       "    $63,817  $66,235  $67,760  Oct.    15).  Flatts    and    Little    Falls,    and   to    commence    construcUon 

'Concord,   N.   C— John   A.    Cline,    Chmn     Co     Comrs  Columbus,    Co.— Charles    E.    Main    and    John    E.    Por-  ^'"i"  them, 

writes   that   the   contract    for   grading   and   macadamizing  ^"-    consulting    engineers    of    the    Stone-Webster    syndi-  pittsbum    Pa— The  Select  Council  is  reoorted  to  have 

about   10  miles  of  public  road  from  Concord  to  Kannap-  ^ate    of    Boston    have    been    here    and    made    an    msijec-  adopted  I  resolution  authorLinr"he  DirTf   Pub    Wks 

oils    a  so  about  orie   mile  on  tEe   Concord  and   Charlotte  t'""  of  the,  power  house  at  the  City  Mills,  w;th  a  view  foprlpare   1^   estimate  of  cos^  of  ^ 

road    (bids    opened    Oct.    24),    has    been    awarded    to    T  '°  making  improvements  to    ncrease  the  capac  ty  of  that  °t  P„ Jt  ■..    ■    ""mate .  01  cost  01   estaoiisning  a   system 

Thos.   Bennett,  ot  Danville'  Va.                     awarded    to    J.  ^         ^^.^^  .^^  ,^^^^j         ^^^  Columbus  R.  R.  Co.     They  f„,''?S^^llx,'\\^^uZ'l,^?^J^^l?:?tw:^    °'    '^'    "'' 

„..,    .     ,      '      ,     ^      ^  '          „  also   inspected   the   water   power   plant   at  the   Eagle   and  ^°'  te'^graph,  telephone  and  electric  wires. 

I^Urmngton,    N     C. — C.    R.    Humphreys,    City    Engr.,  Plienix   Mills,   which   are  also   to  be   greatly   improved.  r-  ,             d       tu       r-                t- 1    .  •       t  ■  1...     ,~ 

writes  that  the  citizens  have  voted  to  issue^4oo,ooo  bonds  „                 '    ,         „     „          ,.          \..   \,„            .  CressonPa.—Tbe     Cresson     Electric     Light     Co.     » 

for  street  improvements.  Moscow,    Idaho. — H.    H.    Robinson,    City    Clk.,    writes  planning    to  install    a    6o-kw.,    alternating-current,    iioo- 

that   the   question    of   constructing    municipal    power    and  volt,    133-cycle    generator   in    its   plant,    and   is   also   con- 
Lakewood,    0. — Bids    will    be    received    until    Nov     18  ''Bhting   plant   has   been    discussed   by    City    Council,   but  templating    the    establishment    of    a    day    service    begin- 
by    B.    M.    Cook,    Village    Clk.,    for    furnishing    material  nothing   definite   has  yet  been   done.  nmg  Jan.   i.     J.  F.  Marsteller,  Gen.  Mgr. 

EnCT.''co°^ESErs°"L7°^ThrAr'cad?'     ^'"'            ^''"^'  ^■P"^''''?",".  W«/f— The    Idaho   Consolidated   Power  Co..  •P/„VadW/.Ma,  Pa.-We  are  informed  that  the  following 

,,                                 •"             .nn-auc.  Of  Pocatello,   Idaho,   with   a  capital   of   $2,000,0100,   is  re-  is  the  detailed  bid- of  the  D'Olier   Eng.   Co.    121   S,.    nth 

Youngstown,  O.— The  City  Council  is  reported  to  have  ?'"'A^,°  *°  ".^ve  absorbed  the  American  Falls  Power,  Lijht  St.,  the  successful  bidder  for  the  electrical  equipment  for 

passed  a  resolution  providing  for  the  paving  of  a  portion  *=   Water   Co.,  the  Pocatello   Electric  Light  &  Power  Co.,  the  Torresdale  filter  plant,  bids  for  which  were  opened  on 

of  Marshall  St  and    the  Blackfoot   Power   &  Water    Co.      The   plans   m-  Oct.  22   by   the  Dept.   of  Pub.   Wks.,   Bureau   of   Water: 

Mnr,„n„,t    n      Tf   !.    ...  J    .1,  .   uj        •„    v             •     j  .""^  development  of  50,000  h.  p.  at  American  Falls  and  3000   cu.    yds.    excav.,    60   cts.;    17    manholes,    ea.,    $140; 

untifXv    Tfi 'i^  th).  R^    P  K    c       -^   Yt"  u'  P'St''^^  transmission    of  electrical   energy  to   surrounding   towns;  45,000  duct.  ft.  terra-cotta  conduits,  6  cts.;  laying  47,275 

ak\    ioJ'  JriJiL     tn,^^:^.    -■   ^^"T   (L.   H.   Gebhart,  2,500   h.    p    is  now    being  generated   at   American   Fal.ls,  5J,ct.   ft.   terra-cotta   conduits.    15  cts.;    500  lin.   f'.   sewe? 

cred    curh^»nd    l'„tS?=    i^    L"^  f^"*^    constructing    con-  and   an   additional   4.000   can   be   placed  on   the   wires   in-  connection  to  manholes,  30  cts.;  underground  cable  equip- 

T    B    Stewa?t    pl^r     „i   Tr,.'^^?„      m.i°*     r^""^'"  .^''^-  ^ide    of   60   days.     Jas.   H.    Brady,   of   Pocatello.    will  be  „ent,  complete,  lump  sum.  $24322;  incandescent  lighting 

J.   B.    Stewart,    Engr.,   712   Traction   BIdg.,   Cincinnati.  president  of  the  new  comuany.  equipment,  complete,  lump  sum!  $27,465:  arc  lamp  equip- 

..^"""i    O. — It   is   stated   that   bids   will   be   received   un-  Ft.  Wayne,  Ind. — Articles  of  incorporation  are  reported  ment,    complete,    lump    sum,    $7,324;    watchman's    signal 

til   Nov.    12   by  the   Bd.    Pub.    Service    (L.    L.    Crumrine,  filed   by   the  Ft.    Wayne   Power  Co.    for  the    purpose  of  system,   complete,  lump  sum,  $2,250;  total    $77,002.     To- 

becy.),    for   sewering,   curbing  and   macadamizing   a   por-  establishing   and   equipping   a   plant   to   manufacture    and  tals    of    other    bids:       Penna.    Electric    Equipment    Co., 

"on  of  N.  Jefferson  St.  distribute  electric  current  for  mechanical  oower  and  com-  1202  Race  St.,  $85,346;  the  Mack  Paving  Co^  2032  Land 

Bids  will  be  received,  it  is  stated,  by  Fred.   C.   Beam,  mercial    purposes.     Fred    H.     Schmidt,    F.    H.    Cutshall,  Title  Bldg.,  $83,32';  Walker  &  Kepler,   531  Chestnut  St., 

Lity   Aud.,   until    Nov.    25    for   $25,(^00   N.    Main   and    S.  L.    M.   Morris  and   others     Directors.  $85,275,   and    J.    F.    Buchanan    &    Co.,    36    No.    4th    St., 

Metcalf   St.    paving   bonds.  .  $90,802. 

•/--•     •       A'     /",      ^\       -rr-    .           ^  Indianapolis,   Ind. — The   Citizens   Gas   Co.    recently   or-  ..                     ^                 ,,            ^       ,i„    «? 

Ltnnnnatt,    U. — The    Kirchner    Constr.    Co.    8th    and  ganized,    is    reported    to    have    purchased    mains    of    the  Spartanburg,   S.   C— The  Southern   Power  Co.    (W.   S. 

flum   Sts.,   IS  reported  to  have  secured  the   contract   for  Consumers*   Gas  Trust   Co.,   and  will  proceed  at  once  to  Lee,  Jr.,   Ch.   Engr.,   Charlotte,  N.   C.)   is  reported  to  be 

repairing    asphalt    pavements,    at    $7,500.  construct  and  equip  an   artificial   gas  plant.     Geo.   Vone-  preparing   plans    for    a    steam-electnc    plant,    to    be    con- 

Ashlev    Pa— The  Wilkps  Rarr*  rn„=tr    Cn    i=  „„„,t.j  8"t,   Pres.;   J.   D.   Forest,   Secy.  structed    near   Spartanburg,   to   have   a  capacity  of   about 

to  h=v^  ;,,h^,>t;J^  fi,.   i  1     if-j    r             ••  ^°-  .'?,  reported  .,,,,,.                  ,                         .  50,000  h.   p.    and   cost  about   $2,000,000.      It  is  stated    it 

DorSon  of  M.ii  Sf     ,t  «  '' a   "^   ^°''  ^"'"^  '^'"'  ^""^   *  Evansvtlle,    Ind.— It   is   reported   that  bids   will   be   re-  ^j  1  be  built  in  sections,  work  to  commence  next  year, 

portion  of  Main  St.,  at  $11,850.  ceived    until    Nov.    16    (readvertisement)    by   the    Bd.    of 

Philadelphia    Pa— See  "Water"  P"'   Comrs.   for  wiring  the  new  County  Infirmary  build-  sioux  Falls,   S.   £>.— The    Sioux   Falls   Light   &   Power 

<ng.     Harry  Stinson,  Co.  Aud.  Co.    contemplates    rebuilding    its    entire    plant,    develop- 

Lancaster,    Pa.— Bids    will    be    received    until    Nov.    21            n(n,^„t,ori    Ta Thp    T    f"     «;pttlp    Constr    Co      of   i^f  »ng    water    power    to    the    extent    of    1,200    h.-p.     H.    M. 

c?ns{™ctPnr2"sec?i^'n1  o" 'ford^in'^S'H^^Xe^d^'^o '"^  •LouitX.:\re%ep«t\d^o^hale"'eeu^d"fhe  c^nfraft  for  Byllesby  &  Co.,  of  Chicago,  111.,  are  the  engineers, 
ship,    Lancaster    County     one    1411.;    ft     lon/and    the  constructing  a  power  building  for  the  Independent  Light  C^ar/oK?,    T^nn.— This  city  is  reported  to  be  consider- 
other  5,287  ft.  long.  Co.     It  will  be  of  concrete  block,  100x118  ft.  ing  the  issue  of  $5,000  bonds  for  the  construction  of  an 

Media    Pa— Bids   will    be    received    until   Nov     u    hv  'Leavenworth,  Kan,— ¥.  E.  Newberry  &  Co.,  St.  Louis,  electric  light  plant. 

Jos.  W.' Hunter,   State  Highway  Comr.,   Harrisburg    for  ^?-V- "*  ."^S"*'^,  ^  -^""f   'f  "."♦., '^|.  ""'ract  .for  the  Alcrandria,  Fa—See  "Water." 

constructing   6,4^7    ft.    road    between    Chester   and  Aston  fl5''"l.''"   *°  ""*   «'«<=*"«  P'ant  at  the  Federal   Prison,   at 

Tonwship,  Media.                       ociween    i^nester   ana  Aston  ^3,^5  Richmond.    Fa.— Local    press    reports    state    that    new 

_  ^        ,    rr             ir-  I.      .i-t-*       -^         -it     ,.  _xi         ,     r  bids  will   probably  be  asked  for  the  rehabilitation  of  th» 

^  E;  Paso,  Te.v.-The  Texas  Bitulithic  Co.  is  reported  to  u.-h?"?/,  ^fJ'nui,;n^"'on7^,  .n  W»"'  7niUf  °^,'L  In"?,    m'  city  g^s  plant. 

havp  «i(>riir/*H  the  ^nntr->^t  fn.^  «-i,,;n™  -,  ««,♦;«-  „f  in'-,™«a;«  "*as    lor    lurnisning    one    rso-kw.,    2-pnase,    2300-volt    al-  j    c       »- 

Ave     ir$?87;4  oefsa    vd                     "^                      ^  ternator;    one    22o-h.-p.    engine    for    direct    connection    to  Koanoke,     Va.-Tbe    Roanoke    Water    Power    Co.     » 

'               //    ^        4.  y  ■  this    alternator;    a    series    alternating-current    series    en-  planning  to  install  a   looo-kw.   steam  turbine  to  be  used 

Manassas,    Va. — O.   E.   Newman,   Chmn.    Improv.    Com.  closed    type    arc    lighting    system,    complete    with    switch-  as    an    auxiliary   to    its    water    power   plant   next   spring. 

of  Council,  writes  that  the   Street  Com.    will  macadamize  board    and    lOo    alternating-current    series    enclosed    type  R.  E.  Camp,  mgr. 

the  streets  by  day's  work,  at  a  cost  of  $5,000.  arc   lamps.     F.   W.   Weber,   Supt. 

_      „          ,.,        ..  /-  7        »    ir-  r      -ri.       »    1 1.  u           *  .1.     /-»  i        ..  /~  Tacoma,     Wash. — Beall    Foster,    of    the    Foster    Lum- 

Ft.   Myer,   Fo.— Bids  will   be   received  by  Capt.   B.    B.  „  Calumet,  Mtch.—The   stockholders  of  the  Calumet  Gas  ^      ^o.  proposes  installing  electrical  machinery  to  supply 

Hyer.    Constr.   Q.   M.,    U.    S.    A.,   until  Nov.    25   for  the  Co.   are  reported  to  have  decided   to   increase   its  capital  electric    light    for    a    community    of    about    i.oop    houses, 

construction    of    a    roadway    leading    to    quartermaster's  Vom  $1,000,000  to  $1,500,000,  and  propose  making  addi-  ^^^  would  like  to  receive  estimates  for  cost  of  fumish- 

shop,  as  advertised  in  The  Engineering  Record.  t'ons  to  the  plant.  i„g   equipment. 

Bellingham,    Wash.— Geo.    Gerhard,    City    Engineer,    is  ^Wj?anM.Wi.— Fred.  Litflejohn  and  associates  are  re-  Pardeeville,    Wis.— The    Fox    River    Milling    &    Power 

reported   to  have   estimated  thV  cost  of  improving  Vpor-  P?''*^'^  ^°M  .^*'"«  ^°^  ?  franchise  to  construct  and  oper-  Co.    is   planning   to   extend   its   lines   and   establish   a   24- 

tion  of   14th   St.,  at  $8,512.                             proving  a  por  ^^^  ^^  electric  power  plant  here.  hour  service.     Myron  L.  Aldrich,  mgr. 

_.     _,     ,        „,    ,       _ .      ,          ..  Columbia,  Miss. — The  Columbia  Ice  &  Power  Co.  is  re-  ,,,,.      ..    .      ,,„      tj,       <„ii„,,,;„„    ..nntr^i-te    are     re- 

Ft.   Flagler,    Wash.— Bids   will   be   received   until   Nov.  ported  incorporated    with  a  capital  of  $60000    bv  G    W  'Winnipeg,     Man.— The     following    contracts    are     re- 

26  by  Lieut.  John  C.   Henderson,   Q.   M.,   U.   S.  A.,  for  &ravson  an/  Ke   Elder    both    of   Biloxi"  L    A    Lundv'  Po^ed   recommended    for   award    in   connection    with    the 

clearing   and   grading   a    roadway    3,575    ft.    long  to  con-  of  Ocean  Snriims   and  others                                                 ^'  construction  of  the  general  works    and  for  .the  supply  and 

nect  with  county  rold,  at  this  post.  spnngs,  and  otners.  erection  of  the  various  portions  of  the  equipments  for  the 

Maysvitle,    Mo.— Burns    &    McDonnell,    Scarritt    Bldg.,  Hydro-Electric  Works  and  station  at  Point  du  Bois,  for  a 

Seattle,  Wash. — Bids  will  be  received  by  the  EVl.  of  Kansas  City,  have  prepared  preliminary  estimates  for  transmission  line  between  Point  du  Bois  and  Winnipeg, 
Pub.  Wks.  (C.  B.  Bagley,  Secy.)  until  Nov.  26  for  paving  the  construction  of  an  electric  light  plant  for  Maysville,  and  for  a  receiving  transformer  station  in  Winnipeg  (bids 
alley  in  Block  21,  C.  D.  Boren's  addition,  with  sandstone  to  cost  about  $10,000.  Bonds  have  not  yet  been  sold.  for  which  were  opened  by  the  E'd.  of  Control  on  Oct.  i): 
blocks;  estimated  cost,  $2,800;  grading  and  concrete  walks  „,  n,  jr«ri-TTT>  j  /-■•.  o  j  Telephone  system,  J.  Y.  Hyland  &  Co.,  $24,840;  general 
on  19th  Ave.,  N.  W.;  estimated  cost,  $8,654;  grading  Scotts  Bluff,  Neb.— J..  L.  Raymond,  City  Secy,  and  „ork  at  Point  du  Bois,  Robinson,  Pratt  &  Ryckman,  in- 
and  regrading  Roanoke  St.  and  constructing  concrete  Attorney,  writes  that  J.  C.  Cam  is  interested  in  the  eluding  possible  contingencies,  $862,000;  generators,  ex- 
sidewalks  with  necessary  sewers;  estimated  cost,  $15,000,  construction  of  an  electric  light  plant  here,  to  cost  aobut  eiters  and  induction  motors,  Swedish  CJeneral  Electric 
and  grading,  curbing  and  constructing  concrete  walks  on  $10,000.  Co.,  $145,000;  low  and  high  tension  electric  equipment, 
W    8sth  St. ;  estimated  cost,  $8,400.  st.  Paul.  Neb.— The  citizens  are  reported  to  have  voted  Canadian  Westinghouse  Co..  $382,000;  steel  towers,  Nay- 

The  only  bid  received  and  opened  on  Oct.  29  for  grad-  to  establish  an  electric  light  plant  lor    Bros.,    $99,000;    insulators,    Lima    Insulator    Co.,    in- 

ing,    etc..    Lakeside    Ave.,    was    submitted    by    Holt    &  '  eluding  estimated  cost  of  inside  insulators,  $18,500;  trans- 

Jeffery,  as   follows:      Fixed  estimate,   $500;    celaring  and  Wood  River,  Neb. — D.  D.  O.  Kane,  Village  Clk.,  writes  mission  cable.   Northern   Aluminum  Co.,  $180,000;   auxil- 

grubbing,    sum,    $3,000;    earthwork,    45,000    cu.    yds.,    15  that  bids  will  be  received  about  Jan.   15  for  the  construe-  iary  appliances,  Canadian  Fdy.  Co.,  AUis-Chalmers-Bullocfc 

cts.;    curbs  and    gutters,   22   M.    ft.,  $24;    catch   basins,    2  tion  of   water  works  and  an   electric  light   plant,   to  cost  Co.,  (Janadian  Fairbanks  Co.,  including  estimated  cost  of 

inlets,   ea.,  $80;    3    catch  bajins,    i    inlet,  ea.,    $70;   inlet,  $17,000.     Engineer  not  yet  selected.  oiling  system,  $35,000;  repair  shop  equipments,  Canadian- 

$30;    6  manholes  to  be  constructed,  ea.,  $50;   total  cost,  Newark,    N.    7.— The    citizens    on    Nov.     5    voted    in  Fairbanks  Co.,  $6,715.    Total,  $i,753,055.. 

*'''398:          _..               ,          „  ,           ,              .        ,,    ,.  favor  of  constructing  a  municipal  electric  ligfit  plant   for  ^.  I*   is    further    reported   that   bids    received    on   the   tur- 

The  lowest  bid  opened  on  Oct..  29  for  paving  Madison  Hrhtinff  the  streets-   nrobable  cost    $1000000  bines,     terminal    station,    protective     appliances,     electric 

St.  with  sandstone  block  was  submitted  by  Hans  Pedusa,  b  >•    »                      •   >-                      ,  »  ,       ,       .  cranes,   turbine   generators   and   governors   were   not   rec- 

Soi   Fairview  Ave.,  for  $5,794-^  ^          ^  „              „,„.,.  Alpha,  N.  /.—The  Alpha  Cement  Co.,  with  main  offices  ""'niended  for  award,  and  will  probably  be  readvertised. 

•Contracts  have  been  awarded  as  follows:  To  Rich-  ;„  Easton,  Pa.,  is  reported  to  be  arranging  to  construct  a  No  bids  were  received  on  the  erection  of.  the  hne.  esta- 
Harris  Constr.  Co.,  Seattle  for  concrete  walks  on  Kil-  p^^er  plant  along  the  Pennsylvania  side  of  Delaware  niated  to  cost  $104,400;  clearing  of  remainder,  of  trans- 
bourne  St.,  for.  $13,533,  „and  to  .the  Independent  Asphalt  {^j^er,  near  Foulrift,  next  spring.  The  plans  are  for  the  mission  line,  estimated  cost,  $12,500,  and  bridge,  esti- 
Paving  Co.,  Pioneer  Blk.,  paving  Boylston  Ave.  with  building  of  a  canal  40  or  50  ft.  wide  and  3  miles  in  niated  cost,  $i5,oop.  M.  Peterson  is  Secy.  Bd.  of  Con- 
asphalt,  $7,234.  len^h,  for  the  generation  of  electricity  for  the  operation  "°  • 

POWER   PLANTS.  GAS  AND  ELECTRICITY.  of  its  mills.                  ,     .^^     ^.      „        .,           „  ELECTRIC  RAILWAYS. 

Atlantic    City,   N.    J.— The   City   Council,    on    Oct.    29, 
Notes  Arranged  Alphabetically  by  Statet.  passed   the  bill  appropriating  $35,000  for  the  installation  Notes  Arranged   Alphabetically   by   States. 
-     ,            ,,       „    „    ,,r               ^   T    ,           T,         T    1  of  a  new  system  of  illumination   for  Atlantic  Ave.  _            _              .              .    .         .      „       ^.         .«, 
Jackson,  Ala. — B.  H.  Warren,  of  Jackson,  Pres.  Jack-  '  San  Diego    Cal. — It  is  stated  that  the  S^  Diego  Elec- 
son  Light  &  Power  Co.,  writes  that  bids  will  probably  be  Fulton,  N.   Y. — The   Fulton   Light,  Heat  &  Power  Co.  trie    Ry.    Co.'  contemplates    erecting    machine    shops,    car 
received  about  Dec.  i   for  the  construction  of  dam  across  will     install     immediately     generators,     switchboard     and  shops  and  extending  the  trackage. 
creek  near  Jackson.     The  company   was  recently  formed  belts.     L.   W.    Emcrick,    Vice-Pres.   and   Gen.    Mgr.  .                                  .          ,    .      c- 
to   construct  wafer  works,   electric  light  plant  and    street  i/«;r^v    N    V  — Th,  franchise  for  laving  nine  in  TTnlli-v  ^,'^''^"i\  <-a.— Articles    of   incorporation  of  the   Sierra 
railwav     Fneineer   T    W   Nicol   of  Mobile  ,  ttolley,  N.  r.— ine  irancmse  tor  laying  pipe  in  Honey  Nevada  Electric  Co.  are  reported  filed  by  H.  E.  Hunting- 
railway,     tngmeer,  1.  w.  iMicoi,  01  Momie.  f^^    ,^e   purpose    of    furnishing    gas    for   light,    fuel    and  ton,   Wm.   Kerckhoff,  A.   C    Balch,  of   Los  Angeles,  and 

Imboden.  Ark.— The  Arbuckle  Mining  &  Milling  Co.  is  power  purposes  is  reported  to  have  been  granted  by  the  j    g.  Eastwood  and  Frank  H.  Short.    Capital,  $1,000,000. 

reported  to   have  decided  to  construct  a  dam   to   develop  Village   Bd.    to  John   F.   Brush  and  Wm.    McBain.     The  .._,j^,        .,      .               ,,.        ....-jji., 

800  h.  p.  for  electric  purposes.  gas  is  to  be  manufactured  at   Brockport  and  supplied  to  Tnnidad,    Colo. — It    is    stated    that    Irinidad    Electric 

'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


52 


THE    ENGINEERING    RECORD. 


Vol.  56,  No.  19. 


R.    K.    Co.    propof    constractins    an    extension    from 
Sparis  to  Cokedak.    G.  U  Morton.  Gen.  Mcr. 

BwiiUl.  Ctm. — ^The  Railroad  Comrv  are  stated  to 
hairc  myiotd  the  extensioa  of  the  line  of  the  Bristol  & 
Fla^mUe  Tnaway  Co.  to  Ternrville. 

Chieff,  10. — ^The  Chicafo.  Fox  Lake  &  Lake  Geneva 
B.  R.  is  reported  inoorporated  to  construct  an  interurban 
electric  tauroad  from  Chicaao  to  Lake  Geneva,  with 
branches  to  Fox  Lake  and  Woodatodc  Capital,  $2,000,- 
ooo.  Incorporators:  Geo.  M.  Seward.  Sidney  F.  Mijette, 
Levis  E.  Starr.  Maorice  B.  Louis  and  others. 

BtOtraU,  III.— The  BellevUle  &  Interurban  Ry  Co.  is 
repotted    incorporated    to    construct    an    electric    railway 

' BcOcTille    to    Smitfaton.      Capital.    $100,000.      Incor- 

Jacob  Gandlach,  Jr..  Benj.  H.  Gundlach,  R.  W. 
Geo.  Hippard  and  Thos.  A.  Bell. 

Mmrpkfyabon,  Ilk — ^The  Uurphysboro  &  Interurban  Ry. 
Co.  is  rnorted  organized  to  build  in  and  around  Murphys- 
bero  and  to  Carbondale.  A.  B.  Minton,  Willard  Wall, 
W.  C  Alexander  and  others  are  reported  interested. 

BwmumlU,  Imd. — It  is  said  that  the  Evansville  ft 
Sootbem  Indiana  Traction  Co.  is  to  build  an  electric  rail- 
way in  the  northeastern  i>art  of  EvansTille.  R.  H.  Cole, 
Ch.  Eacr. 

iMdiaiutclis.  Ind. — ^The  Grand  Central  Traction  Co.  is 
reported  to  have  petitioned  for  a  franchise  to  construct 
aa  electric  railway  from  Indianapolis  to  Evansville,  with 
a  branch  from  Terre  Haute  to  Bloomington.  G.  C  M. 
S*""^*  is  reported  interested. 

Plymouth,  Ind. — It  is  sUted  that  the  Logansport  & 
South  Bend  Traction  Co.  has  secured  a  franchise  to 
Plymouth.  According  to  reports  contracts  will 
be  let  for  constructing  the  line  from  Plymouth 
to  Logansport. 

Mtmeit  lud. — The  Logansport  &  Marion  Traction  Co. 
(A.  J.  Jenkins.  Ch.  Engr.)  is  reported  to  have  an- 
nounced that  contract  will  soon  be  let  for  constructing 
aa  electric  raDway  from  Muncie  to  Logansport. 

Cedar  Rapidt,  la. — The  construction  of  an  interurban 
railway  from  Cedar  Rapids  to  Tipton  and  Davenport  via 
Muscatine  is  reported  contemplated.  Jas.  H.  Collins  is 
■aid  to  be  interested. 

5'>0f>x  Ci*J_,  la. — Articles  of  incorporation  of  the  Sioux 
Gty  ft  Spirit  Lake  Ry.  Co.  are  reported  filed  with  the 
Se<7.  of  Sute.  Capital  stock,  $50,000.  The  object  is  the 
construction,  equipment  and  operation  of  a  line  of  railroad 
from  bioux  City  in  a  northeasterly  direction  via  Hartley 
to  Spirit  Lake,  la.;  the  said  line  may  be  operated  either 
hy  electric,  gasoline  or  steam  power.  Incorporators: 
J.  F.  Conn.  G.  E.  Kusack,  D.  A.  Fletcher,  Geo.  Coleman 
and  Frank  Patch. 

Netounee,  Mtek. — ^The  Marquette  County  Traction 
Co.,  of  Ishpcming,  is  reported  to  have  in  contemplation 
the  expenditure  of  $20,000  for  the  improvement  of 
tracks  and  new  power  machinery. 

Uoorthead,  Ui»n. — The  Northwestern  Interurban  Ry. 
Col  is  reported  incorporated,  with  a  capital  of  $1,500,000, 
to  construct  an  electric  line  from  Moorehead  to  Detroit 
Lake.  Incorporators:  H.  O.  Cougblan,  S.  A.  Anderson 
and  John  R.  Turner. 

St.  LoHU,  Mo. — The  Carondeles  &  Western  Groves 
R.  R.  Co.  is  reported  incorporated  with  ^  a  capital  of 
$aoo,ooo  to  construct  a  line  from  St.  Louis  to  Webster 
Groves,  a  distance  of  8  miles.  Willard  E.  Winner  and 
J.   G.   Hughes  are  reported  interested. 

Hamilton,  N.  Y. — F.  K.  Baxter,  of  Utica,  is  now  at 
work  on  map  and  profile  of  an  electric  railway  proposed 
between  Hamilton  and  Jlorwich. 

AtkrvilU,  S.  C. — It  is  said  that  preliminary  surveys 
have  been  made  and  the  right-of-way  secured  for  the  pro- 
posed electric  railway  between  Asheville  and  Henderson- 
vill.     J.  D.  Murphy,  Pres.;  C.  F.  White,  Treas. 

Oklahoma,  Okta. — ^The  Oklahoma-Southwestern  Inter- 
orban  R.  R.  Co.  is  reported  chartered  to  build  190  miles 
of  road  from  Oklahoma  City  to  Hollis.  at  a  cost  of 
about  $10,000  per  mile.  Incorporators;  M.  W.  Curry, 
of  Eaton,  C.  and  J.  N.  Street,  of  Bloomington,  IlL 

Douora  Pa. — It  is  stated  that  the  Donora  &  El  Dorado 
St.  Ry.  Co.  has  secured  right-of-way  for  an  electric  line 
to  connect  Donora  and  El  Dorado.  Incorporators:  B. 
Allen,  Monoogahela,  and  J,,  A.  Sprowls,  of  Donora. 

Sjktjvillt,  Pa. — A  charter  is  stated  to  have  been  granted 
tbc  United  Traction  Extension  Co.,  with  a  capital  of  $100,- 
000.  The  comrany  has  decided  to  construct  a  line  from 
Sykesville  to  Big  Ron.  Directors:  Austin  Blakeslee, 
J.  B.  Sykes,  Frank  Hahne,  J.  E.  Merris  and  others. 

Tareninm,  Pa. — The  Butler,  Saxonburg  &  Tarentnm 
Ry.  Co.  is  reported  chartered  to  construct  an  electric 
railway  34  miles  long,  extending  from  Allegheny  through 
Tarentum  to  Saxonburg  and  Butler.  Capital,  $jo,ooo. 
Directors:  Jos.  Cirigliano,  Emil  T.  Rudert,  E.  C  Rudert, 
an  of  Saxonburg,  and  others.  . 

Harritburt,  Pa. — The  Lewisbcrry  &  Strinestown  St  Ry. 
Co.  it  reported  to  have  secured  the  right  to  build  an 
COcaaion  from  near  New  Market  to  Harrisburg  via  New 
Otabcdand.  The  Susquehanna  River  will  be  bridged  at 
Hear  Cttmberland.  This  will  be  the  final  link  in  the 
pnfoatd  system  connecting  Harrisburg  and  York  by 
alaetric  railway,  the  new  company  connecting  below  New 
Market  with  the  York  County  system  and  at  Harrisburg 
wilk  the  Central  Pennsylvania  Traction  and  Valley  Trac- 
tisa  Mfatena  of  over  100  miles  of  line.  The  surveys  have 
baca  eoaq^leted  and  the  plans  call  for  a  highspeed  line. 
David   Pepper,    Jr.,    of    Philadelphia,    Pres. 

Ccvimgion,  Tenn. — The  Memphis,  Covington  ft  North- 
am  ElKtric  Ry.  Co.  is  stated  to  have  applied  for  a 
Ckarter  to  construct  an  electric  railway  between  Mem- 
phis and  Covington.  Capital  $14,000.  G.  B.  Gillespie 
and  John  F.  Gamer  are  reported  interested. 

Houtton,  Ttx. — The  Commissioners  are  stated  to  have 
granted  tha  Houston  Electric  Co.  a  franchise,  permitting 
tba  eeaipany  to  extend  its  lines  to  a  point  near  Harris- 
bar^ 

Onatatka  Wit. — The  La  Crosse  &  Winona  Electric 
Ry.  Co.,  of  La  Crosse,  is  stated  to  have  applied  to  Ona- 
laska  for  a  fraadiiae  for  a  street  railway  through  the 
dty. 

AppUton,  Wii. — ^The  Fox  River  Valley  Interurban  Ca 
is  reported  to  have  announced  that  all  surveys  for  the 
interurban  line  from  Fond  dn  Lac  around  the  east  shore 


of  Lake  Winnebago  to  Kaukauna  and  Appleton  have  been 
completed  and  that  construction  work  will  be  begun  early 
next  spring.  The  cost  of  the  new  line  will  be  $600,000. 
John  S.  Seaman,  of  Sheboygan,  Pres. 

Port  Colbome,  Ont. — It  is  stated  that  plans  of  the 
proposed  Niagara  Peninsula  Ry.  Co.  have  been  filed 
with  the  Ontario  Ry.  and  Municipal  Bd.  and  certified 
by  that  body.  The  line  will  run  from  Port  Colbome 
through  the  Townships  of  Humbcrstone  and  Wainflcet. 

RAILROADS. 
Notts  Arrangtd  Alphabetically  hy   Statu. 

Chicago,  111. — The  Chicago  &  Easi  St.  Louis  Short 
Line  Ry.  is  reported  incorporated,  with  a  capital  of 
$50,000,  and  with  principal  ofiices  at  Chicago,  to  con- 
struct a  steam  railway  between  Chicago  and  East  St. 
Louis,  and  the  incorporation  papers  state  that  the^  road 
is  10  run  through  Madison,  Montgomery,  Christian, 
Macon  DeWitt,  McLean,  Livingston,  Kankakee  ,  and 
Will  Counties.  It  was  also  stated  that  construction 
would  be  begun  at  the  Chicago  end  of  the  line.  The 
Ostcrman  Company,  of  West  Pullman,  is  deeply  inter- 
ested in  the  project.  Incorporal'ors:  H.  C.  Osterman, 
Wm.  M^^  Drennan,  Treas.  of  the  Osterman  Mfg.  Co. ; 
H.  C.  Dolph,  of  B.  Nicoll  &  Co..  iron  merchants; 
Thomas  W.  Flynn,  attorney,  and  Wm.  Anderson,  in 
charge   of  the  lumber  department  of  the   Pullman  Co. 

Coffeyville,  Kan. — The  promoters  of  the  Cotfeyyille  & 
Memphis  R.  R.  Co.  are  reported  to  have  signed  a  con- 
tract with  the  citirens  of  Vinita,  I.  T.,  by  which  the 
citizens  agree  to  pay  a  $25,000  bonus  if  the  road  builds 
through  that  city.  The  Coffeyville  &  Memphis  was  char- 
tered early  this  year  to  build  southeast  from  Coffeyville, 
Kan.,  through  the  coal  fields  of  Ind.  Ter.  and  Arkansas 
to  Memphis  ,Tena,  A  branch  line  is  provided  in  the 
charter  to  build  from  Coffeyville  south  to  Shawnee,  Okla. 

Stockbridge,  Mass. — The  New  York,  New  Haven  & 
Hartford  R.  R.  Co.  (E.  Gagel,  Ch.  Eng.,  New  Haven, 
Conn.),  is  reported  to  have  decided  to  abolish  the  grdde 
crossing  south  of  the  railroad  station  in  Stockbridge;  to- 
tal cost  of  the  changes  to  be  bet.  $50,000  and  $60,000. 

Rochester,  N.  Y. — The  Buffalo,  Rochester  &  Eastern 
R.  R.-  Co.  is  reported  incorporated  and  is  making  prepara- 
tions to  apply  for  a  certificate  and  charter  from  the 
Public  Service  Comn.  The  route  selected^  parallels  the 
New  York  Central  lines  at  an  average  distance  of  20 
miles,  passing  from  Troy,  through  the  city  limits  of 
Albany,  thence  south  of  Schenectady,  through  Rome, 
Utica,  Syracuse,  Rochester,  B'atavia,  to  Buffalo-,  Tona- 
wanda  and  Suspension  Bridge.  The  motive  power  of  the 
road  will  be  steam  and  it  will  be  double  track  all  the 
way.  Incorporators;  Jas.  A.  Bryan,  Westfield,  Mass.; 
Fred  T.  Ley,  Springfield,  Mass.;  A.  W.  Eaton,  Pitts- 
field,  Mass. ;  Franklin  Weston,  Dalton,  Mass. ;  Jos.  Skin- 
ner, Holyoke,  Mass.,  and  others. 

Asheville,  N.  C. — The  citizens  of  Buncombe  County 
are  reported  to  have  voted  Oct.  29  to  issue  $200,000 
bonds  in  aid  in  constructing  the  new  Appalachian  R-   R^. 

Oklahoma  City,  Okla. — A  charter  has  been  granted  to 
the  Oklahoma  Mexico  &  Pacific  R.  R.  Co.,  with  head- 
quarters at  Oklahoma  City,  and  with  $500,000  capita', 
stock,  to  build  a  zoo-mile  line  couthwest  from  Oklahoma 
City  across  the  counties  of  Oklahoma,  Canadian,  Caddo, 
Washita,  Kiowa  and  Greer  to  Hollis,  at  an  estimated  cost 
of  $35,000  per  mile.  Incorporators:  Jos.  E.  Kirkes,  T. 
H.  Lindley  and  O.  S.  Rice,  of  Oklahoma  City;  J.  M. 
and  F.   D.   Kroeger,  of  Guthrie. 

Lamton,  Okla. — J.  M.  Bellamy,  of  Lawton,  Pres.  Law- 
ton,  Wichita  Falls  &  Northwestern  R.  R.  Co.,  writes  that 
bids  will  be  received  until  Nov.  10  for  grading  7  miles 
of  road;  cost,  about  $8,000  per  mile.  Engineer,  A.  J. 
Robinson,  of  Frederick. 

Nashville,  Tenn. — At  a  meeting  of  local  capitalists  on 
Oct.  25  it  was  decided  to  at  once  charter  the  Tennessee 
Western  R.  R.  Co.,  with  a  capital  of  $3,000,000,  and  put 
engineers  in  the  field  to  make  a  preliminary  survey. 
The  road  is  planned  to  connect  with  the  Nashville  & 
Huntsville  at  some  point  in  Giles  County  and  then  run 
through  Giles,  Lawrence,  Wayne,Harding,  McNairy  and 
Hardeman  Counties  to  a  connection  with  Illinois  Central 
at  Bolivar,  Tenn. 

Bristol,  Tenn. — Applicaiion  has  been  filed  with  the 
Secy,  of  State  for  the  Bristol  &  Kingsport  Ry.  Co., 
which  proposes  constructing  a  line.  The  route  is  from 
Bristol  to  Blountville  and  Kingsport;  Ex-Gov.  John  I. 
Cox.  Jas.  B.  Cox,  F.  Percell,  all  of  Bristol,  are  the 
incorporators.  The  new  line  will  connect  with  the 
Southwe8i:ern  at  Kingsport  and  the  Holston  River  Rail- 
way and  the  Virginia  &  Southwestern  Railway  at  Moc- 
casin Gap,  Va. 

Radford,  Va. — A  charter  has  been  granted  to  the  Rad- 
ford Sc  Carolina  Ry.  Co.  to  build  and  operate  a  steam 
railroad  from  Radford,  Va.,  to  the  North  Carolina  line, 
through  the  counties  of  Patrick,  Floyd,  Carroll,  Pulaski 
and  Montgomery.  Incorporators:  J.  Hoge  Tyler,  of 
Radford;  J.  J.  Mott,  Statesville,  N.  C;  R.  L.  Jordan, 
Radford,  and  others. 

Guernsey,  Wyo. — ^The  Chicago,  Burlington  &  Quincy 
R.  R.  Co.  (G.  W.  Holdredge,  Gen.  Mgr.,  Omaha,  IJeb.), 
is  reported  to  have  decided  to  build  across  the  State 
of  Wyoming  vo  connect  its  Guernsey  line  with  the 
line  recently  built  from  Frannie  to  Worland,  near  the 
Yellowstone  National  Park.  The  surveys  have  been 
completed  and  the  reports  of  the  engineers  received,  but 
it  has  not  yet  been  decided  when  the  work  will  begin. 
The   line   will   be    170   miles   long. 
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Little  Rock.  Ark. — The  Bd.  of  Directors  of  the  Metho- 
dint  Orphanage,  it  is  reported,  proposes  erecting  a  $20,000 
building. 

Napa,    Cal. — An     appropriation    of    $35,000  has    been 

made    by    the    legislature    with    which,    it    is  stated,    a 

treatment    ward    building   is   to   be    erected   at  the    Napa 
State   Hospital. 

'Redondo,  Cal. — J.  T.  Atkinson,  of  Los  Angeles,  it  is 
reported,  has  secured  t)ie  coniYact  to  erect  the  city  ball 
at  $25,787. 


Colorado  Springs,  Colo. — ^The  Woodmen  of  the  World, 
it  is  reported,  have  secured  a  site  near  Colorado  Springs 
on  which  it  is  proposed  erecting  a  tuberculosis  hospital. 

^Denver,  Colo. — F.  F.  Adams,  of  Denver,  has  secured 
contract  for  an  extension  to  the  U.  S.  Post  Office  (bids 
opened  Oct.   18)   for  $13,250. 

Washington,  D.  C. — Bids  will  be  received  until  Nov.  27 
by  Elliott  Woods,  Supt.  U.  S.  Capitol  Bldgs.  and  Grounds, 
for  steel  framing  for  roof  of  office  building,  U.  S.  Sen- 
a"te.  Flans  and  specifications  may  be  had  upon  a  deposit 
of  $25. 

Atlanta,  Ga. — The  following  are  the  bids  opened  on 
Oct.  30  at  the  office  of  Jas.  Knox  Taylor,  Superv.  Archt., 
Treas.  Dept.,  Washington,  D.  C,  for  Ihe  construction,  in- 
cluding plumbing,  of  U.  S.  Post  Office  and  Court  House 
at  Atlanta,  Ga.;  (a)  for  marble,  (b)  deauct  if  granite  is 
used,  (c)  deduct  if  limestone  is  used:  Chas.  McCane 
Co.,  Philadelphia,  Pa.,  a  $869,000,  b  $31,000,  c  $85,000; 
Miles  &  Bradt,  Atlanta,  o  $992,000,  b  $59,000,  c  $170,000; 
Conrters  Bros.  Co.,  Lowell,  Mass.,  a  $936,241,  b  $29,800 
c  $139,000;  Gude  &  Walker,  Atlanta,  a  ^997,000  b  $29,- 
000,  c  $150,000;  Cramp  &  Co.,  Philadelphia,  Pa.,  a  $954,- 

000,  h  $37,300,  c  $149,400;  F.  F.  Nesbit,  New  York, 
N.  v.,  a  $1,032,000,  b  $37,490,  c  $143,800;  Henry  Smith's 
Sons,  Ballimore,  Md.,  o  $988,100,  b  $49,000,  c  $130,000. 

East  St.  Louis,  III.- — The  following  are  the  bids  opened 
on  Oct.  28  at  the  office  of  the  Super.  Archt.,  Treas. 
Dept.,  Washington,  D.  C,  for  the  construction  (includ- 
ing plumbing,  gas  piping,  heating  apparatus,  electric 
conduits  and  wiring)  of  U.  S.  Post  Office  and  Court 
House  at  East  St.  Louis:  Hiram  Floyd  Bldg.  Co..  St. 
Louis,  Mo.,  $213,305;  C.  L.  Grey  Const.  Co.,  St.  Louis, 
Mo.,  $239,300;  Gedney  Lumber  &  Mfg.  Co.,  E.  St.  Louis, 
$238,791;   A.   B.    Stannard,    New  York,   N.   Y..   $227,000; 

1.  H.  Wiese,  S.  Omaha,  Neb.,  $221,890,  and  Cramp  & 
Co.,   Philadelphia,    Pa.,   $222,960. 

Chicago,  III. — The  lowest  bid  opened  on  Nov.  6  at 
the  office  of  the  Superv.  Archt.  Treas  Dept.,  Washing- 
ton, D.  C,  for  painting  U.  S.  Post  Office  was  sub- 
mitted by  O'Brien   Bros.,   of   Chicago,   for  $22,000. 

Chicago,  III. — Bids  are  wanted  until  Nov.  12  for 
erecting  a  hoathouse  for  ihe  Illinois  Naval  Reserve,  at 
Chicago.  W.  Carbys  Zimmerman,  State  Archt.,  iioi 
Steinway   Hall. 

South  Bend,  Ind. — Bids  will  be  received  until  Nov.  ij 
by  the  Bd.  Pub.  Wks.  (W.  A.  Mclnerney,  Pres.)  for 
erecting  a  brick  hose   house. 

Terre  Haute,  Ind. — It  is  reported  that  all  bids  receive* 
Oct.  30  for  erecting  a  jail  have  been  rejected,  as  they 
exceeded  the  amount  available,  which  is  $75,000.  The 
County  Council,  according  to  later  reports,  has  appro- 
priated an   additional  $50,000,  making  $125,000   available. 

'PittsHeld,  Mass. — The  contract  to  erect  the  armory  on 
Summer  St.  is  reported  awarded  by  the  State  Armonr 
Comrs.  at  Boston,  as  follows:  Construction  to  Richard- 
son &  Burgess,  of  Boston,  at  $43,997;  plumbing  to  Sul- 
livan &  Carmody,  of  Holyoke,  at  $1,725,  and  heating  to 
Robbins  &  Gamwell,  of  Pittsfield,  at  $2,722. 

Lowell,  Mass. — The  Council,  it  is  renorted,  has  ap- 
propriated $20,000  for  fire  station  in  the  CentervUIe 
suburb. 

Worcester,  Mass. — The  following  are  reported  to  be 
the  bids  opened  on  Oct.  30  for  the  erection  of  the 
Worcester  Armory:  Central  Bldg.  Co.,  $48,950;  A.  T. 
Robbins,  $46,800;  J.  M.  &  C.  J.  Buckley,  $46,150;  J.  D. 
O'Brien,  $45,980:  E.  D.  Ward,  $44,940;  Ed.  J.  Cross, 
$37,629;  Jas.  Miles  &  Son,  33  Merrick  St.,  $37,277; 
F.  W.  Mark,  i  Benefit  Terrace,  $36,719.  Reports  state 
that  new  specifications  are  to  be  drawn  and  new  bids 
asked. 

Ann  Arbor,  Mich. — Bids  will  be  received  until  Dec.  23 
by  Jas.  JCnox  Taylor,  Superv.  Arch.,  Washington,  D.  C, 
for  the  construction  (complete)  of  the  U.  S.  Post  Office 
at  Ann  Arbor. 

Saginaw,  Mich. — W.  S.  Linton,  John  L.  Jackson  and 
E.  L.  Hardwick  are  reported  appointed  as  L'rustees  for 
the  auditorium  which  is  to  be  erected  at  a  cost  of  about 
$100,000. 

Flint,  Mich. — ^The  following  are  the  bids  opened  on 
Nov.  5  at  the  office  of  the  Superv.  Archt.  Treas.  Dept, 
Washington,  D.  C,  for  the  construction  (complete)  of 
the  U.  S.  Post  Office  at  Flint:  Chas.  Hoertz  &  Son, 
Grand  Rapids,  $85,423;  Geo.  Richmond's  Sons,  Kala- 
mazoo, $74,900;  Ed.  Henry,  Tipton,  Ind.,  $73,000; 
W.  I.  McAlpine,  Dixon,  III.,  $72,700;  Gen'l.  Constr.  Co., 
Milwaukee,  Wis.,  $87,000;  Northern  Constr.  Co.,  Mil- 
waukee, Mo.,  $82,000;  E.  W.  Reid  &  Co.,  Detroit, 
$82,900;    Trunchtel    &    Schurman,    Saginaw,    $73,839. 

St.  Paul,  Minn. — The  erecl'ing  of  a  new  wing  at  the 
City  and  dounty  Hospital  (Dr.  A.  B.  Decker,  Supt),  to 
cost  about  $120,000,  is  reported  under  consideration. 
Clarence    H.  Johnston,    Manhattan  Bldg.,   is  the  archt 

"Warren,  Minn. — The  Co.  Comrs.  it  is  stated  have 
auLhorized  the  Co.  Comrs.  to  accept  the  bid  of  the 
Pauly  Jail  Bldg.  Co.,  St.  Louis,  Mo.,  for  jail  cells,  at 
$3,217- 

Faribault,  Minn. — Albert  Schippel,  of  Mankato,  is  re- 
ported to  have  been  engaged  to  prepare  plans  for  a  hos- 
pital which  is  to  be  erected  here  by  the  (German  Evan- 
gelical Synod  of  North  America.     Probable  cost,  $40,000. 

Houston,  Miss. — The  Bd.  of  Superv.  of  Chickasaw  Ca, 
it  is  stated,  has  ordered  an  issue  of  $65,000  bonds  to 
erect  a  court  house  and  will  consider  plans  at  its  Nov. 
meeting. 

St,  Louis,  Mo. — Bids  will  be  received  until  Nov.  15  (re- 
advertisement)  by  the  Bd.  Pub.  Improv.  (A.  J.  O'Reilly, 
Pres.)  for  furnishing  material  and  rebuilding  the  east 
wing  of  the  main  building  of  the  City  Poorhouse,  known 
as  Hldg.   No.   i;  estimated  cost,  $25,0100. 

Leeds  Mo. — It  is  reported  that  at  the  meeting  of 
Dr.  Robt.  O.  Cross.  Pres.  of  Jackson  County  Society 
for  the  Prevention  of  Tuberculosis.  Mayor  Keardsley, 
City  Physician  Sanders  and  the  Council  Sanitary  Com. 
it  was  decided  to  erect  at  Leeds  the  tuberculosis 
hospital  which  Kansas  City  intends  building.  The 
cost  of  the  building  is  to  be  about  $20,000,  of  which 
the    Jackson    County    Society    will    contribute    $10,000. 

Breesport,  N.  Y. — Bids  will  be  received  until  Nov.  is 
by  Frank  J.  Gordon,  Qk.  Bd.  Superv.,  at  Elmira,  for 
additions  and  alteralions  at  the   County  Farm   Buildings, 
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at     Breesport,     including     steam    heating,     electric     ligh 
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plant    and    gas    lighting.      J.    H.    Considine,    Archt.,    323 
Carroll   St.,   Elmira. 

Remsen,  N.  y.— Bids  will  be  received  until  Dec.  7  at 
the  office  of  Walter  G.  Frank,  Archt.,  17  Qarendon 
Bldg.,  Utica,  for  erecting  the  Didymas  Thomas  Library 
at  Remsen.  ' 

'Wateniliet,  N.  K.— It  is  stated  that  the  contract  to 
erect  a  shop  and  stock  room  at  the  Arsenal  has  been 
awarded  to  Elmer  H.  Havens,  of  Albany.  The  building 
IS  to  be  of  concrece  and  brick,  50x80  ft. 

'Raleigh,  N.  C.—W.  A.  Erwin,  of  West  Durham, 
Chmn.  Bldg.  Co.  State  Hospital,  writes  that  M.  Under- 
wood, of  Durham,  N.  C,  has  secured  contract  for  erect- 
ing addition  to  State  Hospital   (bids  opened  Oct.  25). 

'Fayetteville,  N.  C. — W.  Lee  Harvey,  of  Greensboro, 
is  reported  to  have  secured  the  contract  to  erect  the 
$35,000   auditorium   and  market   house. 

Defiance,  O. — Mahurin  &  Mahurin,  of  Ft.  Wayne,  are 
reported  to  be  prepparing  plans  for  an  infirmary  to  be 
erected  here  at  an  estimated  cost  of  $35,000. 

Cleveland,  O. — The  following  are  the  bids  opened  on 
Oct.  31  at  the  office  of  the  Superv.  Archt.  Treas.  Dept., 
Washington,  D.  C,  for  the  Mechanical  Equipment  (ex- 
cept Elevators)  of  the  U.  S.  Post  Office  dustom  House 
and  Court  House  at  Cleveland:  John  Pierce,  New  York, 
N.  Y.,  $129,000;  L.  H.  Niehaus,  Pittsburg,  Pa.,  $142,550; 
S.  Faith  &  Co.,  Philadelphia,  Pa.,  $165,000;  E.  H. 
Alodie  Co.,  St.  Louis,  Mo.,  $193,974;  the  Chafer  Co., 
Cleveland,  t).,  $179,162,  and  John  Gill  &  Co.,  Cleveland, 
O.,  $172,460. 

The  following  are  the  bids  opened  same  time  and 
place  for  interior  partitions  and  mason  work  of  U.  S. 
Post  Office  at  Cleveland:  John  Gill  &  Co..  Cleveland, 
O.,  $63,968;  John  Pierce,  New  York,  N.  Y.,  $sg,ooo, 
and  A.  B.  Stannard,  New  York,  N.  Y.,  $92,867. 

Philadelphia,   Pa. — The  Lutheran    Hospital   is    reported 

organized,   with    Rev.    S.  D.    Daugherty,   Pres.,    and    Dr. 

Luther  C.    Peters,   Secy.,  for   the  purpose   of   erecting  a 
hospital. 

Pittsburg,  Pa. — The  improving  of  the  Municipal  Hos- 
pital, at  a  cost  of  about  $150,000,  is  reported  under  con- 
sideration. 

Philadelphia,  Pa. — See  "Water." 

'Knoxville,  Tenn. — Brinner  &  England  Bros.,  of  Knox- 
Tille,  are  reported  to  have  secured  the  contract  to  erect 
the  city  stables,  2-story  brick,  at  a  cost  of  $12,000. 

Nashville,  Tenn. — Bids  will  be  received  until  Nov.  27 
by  Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept., 
Washington,  D.  C,  for  the  construction  (including  heat- 
ing apparatus,  electric  conduits  and  wiring),  of  a  new 
mailing  platform  and  for  miscellaneous  betl'erments  at 
the  U.   S.  Custom  House  and  fost  Office  at  Nashville. 

Wichita  Falls,  Tex. — It  is  reported  that  plans  are  being 
prepared  for  a  city  hall  and  jail,  to  cost  $12,000. 

Seattle,  Wash. — The  Sisters  of  Providence,  according 
to  reports,  will  erect  a  hospital  at  17th  Ave.  and  Jef 
ferson  St.,  zi  a  cost  including  site  of  about  $800,000. 

Madison,  Wis.— T:h.t  Capitol  Bldg.  Com.,  it  is  reported, 
decided  on  Oci'.  29  to  build  the  separate  heating  plant 
tor  the  State  House  next  year.  It  is  stated  that  bids 
will  be  asked  at  once  for  the  tunnel  which  is  to  be  con- 
structed between  the  heating  plani  and  the  capitol,  a  dis- 
tance of  5  blocks,  and  will  award  the  contract  Dec.  18. 
Geo.  B.  Post,  of  New  York,  N.  Y.,  is  reported  to  be 
preparing  plans  for  the  heating  plant  and  as  soon  as 
plans  are  completed  contract  for  Lie  construction  will 
be  let.  Storm  Bull  of  the  State  Univ.  is  preparing! 
speciiications  for  the  boilers  and  machinery  to  be  used 
and  these  plans  will  be  ready  for  bidder^,  according  to 
reports,   early  next  year. 

Green  Bay,  Wis.— The  Bldg.  Com.  of  the  Bd.  of 
Superv.,  it  is  reported,  has  decided  to  recommend  to 
the  Bd.  of  Superv.  at  its  meeting  on  Nov.  12  the  plans 
of  C.  E.  Bell,  of  Minneapolis,  Minn.,  for  the  Court 
House,  and  those  of  Foeller  &  Schober,  Fox  BUc,  for 
the  jail. 

Ft.  Mackenzie,  Wyo. — Bids  will  be  received  by  Capt 
Wm.  D.  Davis,  Q.  M.,  U.  S.  A.,  until  Nov.  27  for  the 
construction  of  brick  quartermaster  storehouse,  brick 
quartermaster  stable,  brick  fire  station,  frame  coal  shed, 
steel-clad  magazine  and  for  the  installation  of  plumbing, 
heating,  electric  wiring  and  electric  fixtures  in  buildings 
where  specified  at  this  post. 

Toronto,  Oni. — Bids  will  be  received  until  Nov.  21  by 
Fred  Gelinas,  Secy.  Dept.  Pub.  Wks..  Ottawa,  for  erect- 
ing an  astronomical  observatory  here.  Burke  &  Horwood, 
Archts.,  28  Toronto  St. 
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Oakland,  Cal. — 01ivz_er  &  Foulkes,  of  Oakland,  it  is 
reported,  have  completed  plans  for  a  7-story  concrete 
and  brick  building  which  is  to  be  erected  Kir  doctors 
and  dentists  at  Jackson  and  13th  S£s.,  at  a  cost  of  about 
$300,000. 

Berkeley,  Cal. — A  permit  has  been  issued  for  the  Berke- 
ley Natl.  E'ank,  ■  an  8-story  structure,  which  is  to  be 
erected  at  Center  St.  and  Shattuck  Ave.,  at  a  cost  of 
$140,000. 

Los  Angeles,  Cal. — It  is  stated  that  Mulvihill  &  Mc- 
Inerney  intend  erecting  on  15th  and  Main  Sts.  a  3-story 
hotel,  according  to  plans  prepeared  by  A.  C.  Smith,  307 
S.  Bway.     The  hotel  Is  to  be  managed  by  W.  C.  Deister. 

•The  Machinery  &  Electric  Co.,  it  is  stated,  has  se* 
cured  the  contract  for  the  ventilating  and  heating 
system  in  the  Majestic  Theatre,  at  Bway.  and  9th  St. 

Burlington,  Colo. — A.  W.  Reynolds,  of  Denver,  is  said 
to  be  preparing  plans  for  a  2-story  bank  building,  to  be 
erected  here  by  A.  W.  Winegar,  of  Denver,  at  a  cost  of 
$20,000. 

'Wilmington,  Del. — The  contract  for  the  steam  heating 
apparatus  for  the  Y.  W.  C.  A.  Bldg.  is  reported  awarded 
to  Geo.  B.  Ward,  1.003  Market  St.,  and  that  for  the 
electrical  fixtures  to  Higgins  &  Co, 

Washington,  D.  C. — The  directors  of  the  Washington 
Mechanics  Savings  Bank  are  said  to  be  preparing  to 
erect  a  bank  ana  office  building  at  8th  and  G  sts,  esti- 
mated to  cost  $25,000. 


Macon,  Ga. — It  is  reported  that  the  erection  of  an  en- 
tirely new  building  for  the  Masons,  instead  of  remodeling 
the  old  building,  is  contemplated.  Probable  cost,  $100,- 
000. 

"The  contract  to  erect  a  $18,000  store.  It  is  reported, 
has   been  awarded   to   Wilder  &   Paulin.   of   Macon. 

Aurora,  III. — Bids  will  probably  be  received  in  Dec.  or 
Jan.  for  the  erection  of  a  Y.  M.  C.  A.  building  for 
Aurora,  to  cost  about  $75,000.  John  Mackimmie,  of 
Aurora,  has  contract  for  the  concrete  foundations  for 
this  building.  W.  M.  Mercer,  Chm.  Bldg.  Com.  Architects, 
Patton  &  Miller,  of  Chicago. 

Ingleside,  III.— The  members  of  the  Fox  Lake  Yacht 
Club,  it  is  stated,  have  secured  a  site  at  Stanton  Point 
on  Fox  Lake  on  which  it  is  proposed  erecting  a  club 
house  next  spring  at  a  cost  of  $30,000. 

Galesburg,  III. — The  Elks  are  reported  to  be  planning 
the  erection  of  a  building  at  a  cost  of  $20,000. 

Chicago,  /«.— The  5-story  building  at  State  and  Quincy 
Sts.  IS  reported  to  have  been  badly  damaged  by  fire 
on  Oct.  31. 

Peoria,  III. — It  is  reported  that  bids  are  to  be  asked  for 
erecting  an  8-story  warehouse  at  Harrison  and  Water  Sts. 
for  the  Larkin  Soap  Co.  as  soon  as  switching  facilities 
are  secured.    W.  E.  Parsons,  of  Peoria,  Mgr. 

Ft.  Wayne,  Ind. — Louis  F.  Curdes,  Secy.  Ft.  Wayne 
Hotel  Co.,  writes  that  plans  for  the  new  hotel  are  about 
complete  and  would  be  ready  for  contractors  about  Nov. 
8,  and  contract  will  be  let  for  its  erection  about  10  days 
after;  probable  cost,  $300,000.  Architects,  Weatherhogg 
&  Crocker,  of  Ft.  Wayne. 

Tipton,  Ind. — The  car  barns  of  the  Indiana  Traction 
Co.  are  reported  destroyed  by  fire. 

'Roachdale,  Ind. — Thos.  Hill  &  Co.,  are  reported  to 
have  secured  the  contract  to  erect  a  saw  mill  for  Cutsin 
Sons  &  Co.  at  a  cost  of  $15,000. 

East  Chicago,  Ind. — G.  J.  Bader,  Pres.  of  the  First 
Natl.  Bank,  is  reported  to  be  agitating  the  proposition  to 
erect  an  office  building,  costing  about  $60,000. 

Council  Bluffs,  la. — Harry  Curtis,  Gen.  Secy.  Y.  M. 
C.  A.,  writes  that  Cox  &  Schoentzen,  of  Council  Bluffs, 
are  preparing  plans  for  a  Y.  M.  C.  A.  building,  to  cost 
about  $40,000. 

Des  Moines,  la. — Proudfoot  &  Bird,  Crocker  Bldg.,  it 
reported,  have  completed  plans  for  the  7-story  cut-si'one 
and  terra  cotta  building  which  is  to  be  erected  for  the 
Bankers'  Life  Insurance  Co.  at  6th  and  High  Sts. 

Belle  Plaine,  la. — Josselyn  &  Taylor  Co.,  213  S.  3d 
St.,  Cedar  Rapids,  it  is  reported,  are  preparing  plans  for 
a  2-story  lodge  building  for  the  Odd  Fellows,  to  cost 
$10,000. 

Cedar  Rafids,  la. — The  Bohemian  Western  Benevolent 
Assoc,  it  IS  reported,  intends  erecting  at  12th  Ave. 
and  3d  St.  at  $20,000  building. 

'Madisonville,  Ky. — Hall  &  Reynolds,  of  Madisonville, 
it  is  reported,  have  secured  the  contract  to  erect  a  hotel 
at  Centre  and  Union  Sts.,  estimated  to  cost  $45,000. 

Bowling  Green,  Ky. — L.  J.  Darter,  Gen.  Secy.  Y,  M. 
C.  A.,  writes  that  it  is  proposed  to  erect  a  Y.  M.  C.  A. 
building,  at  a  cost  of  $30,000.  Architect  not  yet  se- 
lected and  will  probably  not  be  for  about  2  months. 

Somerset,  Ky. — It  is  reported  that  the  Cincinnati, 
New  Orleans  &  Texas  Pacific  E.  R.  Co.  (F.  Wrampel- 
meier.  Res.  Engr.,  Somerset),  will  erect  a  passenger 
station  here  to  cost  about  $100,000. 

Louisville,  Ky. — Mrs.  Virginia  Sale,  it  is  stated,  has 
taken  out  a  permit  to  remodel  the  building  on  4th  Ave., 
recently  damaged  by  fire.    The  cost  is  to  be  about  $25,000. 

*New  Orleans,  La. — The  American  Can  Ck).,  according 
to  reports,  has  awarded  the  contract  to  erect  a  3-story 
brick  addition  to  its  plant  at  Cortez  and  Toulouse  Sts., 
to  Geo.  J.  Glover,  of  New  Orleans,  at  about  $50,000. 

*The  contract  for  the  steel  and  iron  work  on  the  new 
Monteleon  Hotel  is  reported  awarded  to  Milliken  Bros., 
of  New  York,  N.  Y..  at  $76,000. 

'Baltimore,  Md. — ^Jas.  J.  Duggan,  ii2t  W.  Franklin 
St.,  is  reported  to  have  secured  the  contract  to  erect  for 
the  St.  Stanislaus  R.  C.  Church,  at  1727  Alice  Anne  St.,  a 
brick  hall,  47x179  ft.,  to  cost  about  $35,000. 

New  Bedford,  Mass.—Vfm.  J.  Dunn,  of  Fall  River'  is 
reported  to  be  considering  the  erection  of  a  department 
store  here  for  J.  V.  Spare  Dry  Goods  Co.,  of  which  J. 
Fuller  is  president. 

Duluth,  Minn. — Plans  and  specifications  for  the  ware- 
house to  be  erected  by  the  Standard  Oil  Co.,  on  Oneota 
St.,  have  been  submitted  to  the  Bldg.  D*pt.  W.  T.  Lang, 
local  manager. 

The  Northwest  Land  &  Loan  Co.  (T.  A.  Sloan,  Mgr.), 
it  is  stated  intends  erecting  another  story  to  the  Sloan 
Block,    on    20th   Ave.    W.,    to   cost   about   $10,000. 

Minneapolis,    Minn. — A  permit  is    reported   granted   to 

^ohn  W.   Thomas  &   Co.   to  erect  a  brick,   tile  and   steel 
uilding  at  Nicollet  Ave.  and  8th  St.,  to  cost  $175,000. 
A  permit  has  been  issued  for  a  4-stor_y  warehouse  and 
office  building,  to  be  erected   for  the  City  Sash  &   Door 
Co.,  at  305  5th  St.,  S.,  to  cost  $40,000. 

Kansas  City,  Mo. — H.  E.  Huselton  is  reported  to  have 
accepted  plans  prepared  by  Jas.  Oliver  Hogg,  N.  Y. 
Life  Bldg.,  for  a  6-siory  music  hall  and  business  building 
estiamted    to    cost    $200,000. 

The  following  buildings  are  to  be  erected:  Brick  store 
at  2201  E.  i2tn  St.,  at  a  cost  of  $15,000,  owner.  Park 
Metter;  brick  society^  building  at  718  W.  23d  St.,  cost 
$29^00,  owner,  Swedish  N.  N.  &  E.  Society;  brick  si-'ore 
at  Bway.  and  Belt  Line,  cost  $25,000,  owner,  American 
Linseed  Oil   Co. 

Clhas.  Campbell,  it  is  reported,  has  been  granted  a 
permit  to  erect  at  10  W.  36th  St,  a  business  building 
4:osting   about  $50,000. 

Omaha,  Neb. — The  managers  of  the  Henshaw  Hotel, 
according  to  reports,  intend  expending  about  $250,000 
enlarging  the  hotel. 

BayOnne,  N.  J. — It  is  stated  that  plans  are  being  pre- 
pared by  Tuthill  &  Higgins  of  Jamaica,  L.  I.,  N.  Y„ 
for  a  2-SLOry  72x224  ft.  office  building,  to  be  erected 
at  the  plant  of  the  Babcock  &  Wilcox  Co.  in  Bayonne 
at  a  cost  of  $75,000. 


Dover,  N.  H. — J.  Edw.  Richardson,  56  Grove  St.,  is 
preparing  plans  for  rebuilding  the  American  House,  re- 
cently burned;  cost  about  $25,000. 

Buffalo,  N.  Y. — A.  Hoefner  &  Sons,  according  to  re- 
ports, propose  erecting  a  3-story  office  building  at  156 
Van    Rensselaer    St. 

Poughkeepsie,  N.  Y. — ^Jackson  &  Rosencranz,  of  Brook- 
lyn, are  reported  to  have  been  commissioned  to  prepare 
plans  and  obtain  estimates  for  a  new  Y.  M,  C.  A- 
Duilding,  to  cost   $100,000,  to   be  erected  on   Market  St. 

Couveneur,  N.  Y. — The  erection  of  a  Y.  M.  C  A.  bldg. 
costing  about  $20,000  is  reported  under  consideration. 

New  York,  N.  Y. — Plans  have  been  filed  for  the  erection 
of  the  following  buildings:  i -story  brick  freight  shed  at 
II  Wooster  St.  for  Adams  Express  Co.;  cost,  $20,000; 
Geo.  K.  Hooper,  Archt.;  6-stonr  brick  and  stone  atom 
and  tenements  at  450  W.  41st  St.  for  Hugh  King;  cost^ 
$35,000;  Bernstein  &  Bernstein,  Archts.;  6-story  brick  and 
stone  store  and  loft  building  at  439  W,  41st  St.  for 
Sharlow  Bros.;  costfi  $30,000;  J.  H.  Eames,  Archt;  6- 
story  brick  and  stone  loft  building  at  381  5th  Ave.  for  1. 
H.  Peller;  cost,  $60,000;  S.  Sass,  Archt;  2-5ix  story 
brick  and  stone  tenements  at  112th  St.  and  Madison 
Ave.  for  Saml.  Michelson;  cost,  $70,000;  Chas.  M.  Straub, 
Archt.;  alterations  to  6-story  brick  and  stone  bank  and 
office  building  at  328  5th  Ave.  for  T.  J.  Astor  Estate; 
cost,  $25,000;  Augustus  N.  Allen,  Archt. 

Plans  for  the  Lotus  Club,  a  7-story  building  to  be 
erected  at  no  W.  57th  St,  have  been  filed.  Probable 
cost,  $350,000.  Dean  Barber,  24  E.  23d  St,  is  the 
Archt. 

Plans  have  been  prepared  for  the  erection  of  the  fol- 
lowing buildings:  7  story  brick  and  stone  stores  and 
office  building,  at  43  2d  Ave.,  for  Minsky  &  Engel;  cost, 
$50,000;  Fred  Ebeling,  Archt;  6-story  brick  and  stone 
store  and  tenement,  at  St  Nicholas  Ave  .and  173d  St,  for 
A.  B.  Kight,  Owner  and  Archt;  cost,  $125,000;  2-story 
brick  storehouse,  at  587  Brook  Ave.,  for  Jos.  &  John 
E.  Couron;  cost  $25,000;  Jas.  E.  Maher,  Archt.;  altera- 
tions to  4-story  brick  and  stone  store  and  office  building 
at  714  sth  Ave.  for  Ches.  A.  Gould;  cost,  $41,000; 
Woodruff  Leeming,  Archt. 

Plans  have  been  filed  for  the  erection  of  a  3-story 
addition  to  the  State  Bank  at  376  Grand  St,  to  cost 
$25,000. 

Minot,  N.  D. — The  Lodge  of  Elks,  it  is  stated,  intends 
erecting   a    $60,000    building  here. 

Enid,  Okla.— The  Denver,  Enid  &  Gulf  R.  R.  (R.  J. 
Parker,  Gen.  Supt.  Central  Grand  Division,  Newton, 
Kan.),  it  is  reported,  will  erect  a  depot  here  at  a 
c&st  of  about  $30,000. 

Pittsburg,  Pa. — The  members  of  the  American  Repub- 
lican Club,  it  is  stated,  are  planning  the  erection  of  a  new 
clubhouse  on  Grant  Boule.,  at  a  cost  of  about  $175,000, 
exclusive  of  site. 

*It  is  stated  that  the  contract  for  the  bathhouses  to  be 
erected  for  the  Civic  Club  on  Penn  Ave.  and  20th  St 
has  been  awarded  to  T.  J.  Williams,  Ferguson  Blk. 

J.  H.  Craig,  it  is  reported,  intends  erecting  a  13- 
story  brick  business  building  on  Burchfield  St. 

'Philadelphia,  Pa. — John  Wanamaker  is  reported  to  have 
awarded  to  the  Thompson-Starrett  Co.,  New  York,  N.  Y., 
the  contract  for  the  brick  and  steel  work  on  the  second 
half  of  the  department  store  on  destnut  and  13th  Sts. 
The  building  when  completed  is  to  be  a  :  2-story  structure. 

Scranton,  Pa. — The  clubhouse  of  the  Scranton  Country 
Club  is  reported  destroyed  by  fire. 

Brookings,  S.  D. — The  directors  of  the  First  Natl. 
Bank,  it  is  stated,  propose  erecting  a  2-story  office 
building. 

Memphis,  Tenn. — It  is  reported  that  A.  W.  Gettingby  is 
having  plans  prepared  for  a  $23,000  business  building. 

Memphis,  Tenn. — It  is  reported  that  the  Weber  Con- 
crete Co.,  Randolph  Bldg.,  will  soon  erect  a  6  or  8 
story  building,  to  cost  $150,000. 

The  Bd.  of  Directors  of  the  Y.  M.  C.  A.  is  reported 
to  have  secured  a  site  at  Madison  Ave.  and  _4th  St.,  and 
will  have  plans  prepared  at  once  for  a  building. 

Ft.  Worth,  Tex.— The  Ft  Worth  Stock  Yards  Co.,  ac- 
cording to  reports,  will  erect  a  $150,000  coliseum. 

'Houston,  Tex. — Frank  Heidelberg,  1417  Pease  Ave., 
it  is  stated,  has  secured  the  contract  to  erect  a  3-story 
brick  family  hotel,  at  $50,340. 

Globe,  Tex. — It  is  stated  that  a  $25,000  building  is 
to   be   erected  by  the   Lodge   of   Elks. 

'Seattle,  Wash. — It  is  stated  that  the  contract  to  erect 
the  7-story  steel  and  concrete  fireproof  building  on  Pike 
PI.  for  the  Pike  Fl.  Natatorium  Co.  has  been  awarded 
to  A.  E.  White. 

Edelsvard  &  Sankey  are  said  to  be  preparing  plans  for 
a  reinforced  concrete  building,  to  be  erected  at  Sth  Ave. 
and  Virginia  St,  by  Chas.  Hultin,  at  a  cost  of  $40,000; 
also  plans  for  a  $22,000  building,  to  be  erected  by  P.  A, 
Hallberg,  at  Boren  Ave.  and  Denny  Way. 

It  is  reported  that  plans  are  being  prepared  ^for  a 
hotel,  which  Chas.  Hultin  will  erect,  at  an  estimated 
cost  of  $75,000. 

W.  D.  Hofius  is  stated  to  have  filed  plans  for  a  i-story 
brick  market  to  be  erected  at  1503  First  Ave.,  to  cost 
$17,000,  and  Beck  &  Brill,  loi  Pike  St.,  for  2  additional 
stories  to  be  erected  to  their  building,  the  cost  to  be 
$25,000, 

Bluefield;  W.  Va. — It  is  stated  that  bids  will  be  re- 
ceived until  Nov.  30  for  constructing  a  reinforced  con- 
crete hotel,  8  stories  high,  116x92  ft.,  and  to  cost  $200,- 
000.     W.  E.  &  E.  L.  ShulHebarger,  Archts.,  Graham,  Va. 

Menasha^  Wis. — Miss  E.  Bierman,  of  Appleton,  it  is 
reported,  intends  erecting  on  Main  St.,  Menasha,  a 
■$15,000   3-story  brick  business  building. 

'Ottawa,  Ont. — The  contract  for  excavating  the  site 
and  the  construction  of  foundation  for  the  Grand  Trunk 
station,  hotel  and  other  buildings,  it  is  reported,  has 
been  awarded  to  John  Quinlan  &  Co.,  of  Montreal,  Que., 

at  about  $60,000. 

CHURCHES  AND   DWELLINGS. 

Notes  Arranged  Alphabetically  fry  Stairs. 

Mobile,  Ala. — Bids  will  be  received  until  Dec.  10  by 
Maj.  W.  E.  Craighill,  Corps  Engrs.,  U.  S.  A.,  Mobile, 
for     furnishing    material     and    constructing    3     keeper's 


'Items  marked  thus  give  the  names  ot  parties  awarded  contracts. 
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dvcUias,  vitfa  slunrct,  cistenu  and  priTic*.  for  South- 
««*  r»m  Ligkt  Slatioa.  La. 

Pamitmm,  CM. — ^It  i*°  Mated  that  a  site  has  been  *e- 
Iceted  oa  wUA  the  laeabers  of  the  Christian  Science 
Omich  p«opc«e  Cftctim  •  $100,000  ediScc. 

Lt  AnftUt,  CoL — S.  N.  Koniblam,  it  Is  reported,  has 
'   »   »»«B   ai    nth   and    HooTer    Sts.    on    which    he 
cniitiug   a    $15,000    residence. 

Sfrm.  C«.— The  BMabers  of  the  Methodist  Church, 
k    I*    stated,    arc    planntm    the    erection    of    a    Sss.ooo 

C»nr  fAUu*.  Idmho. — It  is  reported  that  plans  have 
beea  coanlcted  for  a  Ijo.ooo  edifice  to  be  erected  for 
ae  fbers  of  the  Roman  Catholic  Church  (Rev. 
Wuktr  Pamll.  Ruter). 

Oumlmr,  /JL— The  members  of  St  Patrick  R.  C 
Cawck.  It  IS  reported,  are  planning  the  erection  of  a 
9iao,ooe  edifice 

Chiet».  /U.— John  C  Updegrove,  it  is  stated,  will 
«reet  a  j-story  apartment  house  at  1985  Sheridan  Road 
to  cost  ds.ooo. 

The  members  of  Sheridan  Park  Metbodist  Church,  it 
b  atatal.  intend  erecting  an  edifice  at  Wilson  Ave.  and 
Shcndan   Park,   estimated   to   cost   $75,000. 

D*M  Meimtt,  la. — It  is  stated  that  plans  are  being  pr«- 
— id  for  a  residence,  to  be  erected  at  696  18th  St,  for 
Roaenficld. 

•Km***.  Jo.— DoUery  &  WooUey  of  Keokuk,  it  U  re- 
port^ hare  secured  the  contract  to  erect  an  edifice  for 
the  First  Congregational  Church  to  cost  about  $20,000. 

'Galtnc,  Kam. — The  contract  to  erect  ihe  Methodist 
M  J*^  «„■»  sUted.  has  been  awarded  to  Lillard  ft 
Hchn.  of  Galena,  at  $18,000. 

.^'^"'^t  Kan.— It  is  reported  that  thr  members  of 
the  Prehsrtenan  Church  propose  making  improvements 
•t  a  cost  of  $15,000. 

BaMmcre.  J/</.— Rev.  Edw.  M.  Weigel,  Rector  of  Ae 
sacred  Heart  R.  C  Church,  ft  is  stated,  is  planning  the 
oeetioo  of  an  edifice  costing  $150,00  at  3d  St.  and 
F  oater  Ave. 

St.  Jasepk,  Mo. — It  is  reported  that  the  members  of  the 
First  Christian  Congrention  are  planninR  the  erection  of 
an  edifice  at  loth  and  Edmond  Sts.,  to  cost  $75,000. 

Kamsat  City.  Afo.— Howe  ft  Hoit  315  E.  loth  St,  are 
preparing  plans  for  a  brick  dwelling  to  be  erected  on 
■**?  l^,¥ii'^   S'-  f"'  Chas.  Campbell,   to  cost   $40,000. 

J.  W.  McKecknie.  N.  Y.  Life  Bldg.,  is  preparing  plans 
™  *»»e  dwelling  to  be  erected  on  36th  and  Locust  St. 
rorW.  A.  Henchman,  to  cost  $13,000;  also  for  an  apart- 
nent  hoose  for  Guy  Cooper  to  be  erected  at  35th  St  and 
BrvMdway. 

H.  Felt  Shukert  Bldg.,  is  preparing  plans  for  the 
i**son  Ave.  Christian  Church,  to  be  erected  on  17th 
St  and  Jadoon  Ave.,  to  cost  $^5,000. 

C  A.  Smith,  Dwight  Bldg.,  is  preparing  plans  for  an 
WWtinent  house  for  T.  B.  Tomb,  to  be  erected  at  414 
Wahaah  Ave.,  to  cost  $11,000. 

The  following  buildings  are  to  be  erected:  Brick  apart- 
ment house  at  a6oo  E.  s8th  St,  cosi'  $35,000,  J.  A. 
KOTre  owner:  brick  dwelling  at  2600  31st  St,  cost 
$i6,o<M,  F.  M.  Ronnx  owner;  brick  dwelling  at  3643 
Vme  St..  cost  $14,600;  John  Ravens,  owner;  brick  dwcTf- 
ing  at  Benton  Boule.  and  6th  St,  cost  $12,000,  W.  L. 
Morrow  owner. 

Lincoln^  \eb.—It  is  reported  that  the  East  Side 
Baptist  Church  is  to  be  remodeled  at  a  cost  of  $12,000. 

Omalia,  Ntb. — Saml.  Adler,  it  is  reported,  has  secured 
a  Bte  at  38th  and  Farnam  Sts.,  on  which  he  intends 
erecting    a    $20,000     apartment    house. 

tffrlh  Platte,  Neb.— It  is  reported  that  plans  have 
been  prepared  for  an  edifice  for  the  members  of  the 
Presbyterian  Church   which  is  to   cost   $17,500. 

/^"7  ^''J.:  ^-  ■'■ — ^*  congregation  of  Mount  Sinai 
of  Hudson  Cuy  is  reported  to  be  planning  the  erection 
of  a  synagogue  costing  about   $30,000. 

Oro»itj^  N.  J. — ^The  members  of  the  North  Orange 
Baptist  Church,  it  is  reported,  propose  making  improve- 
ments to  the  edifice  costing  about  $40,000. 

OcfOti  CHy.  S.  J. — It  is  stated  that  plans  are  being 
prcparol  by  Geo.  E.  Savage,  Provident  Bldg.,  Philadel- 
Pf**,  "•■,  for  a  i-story  stone  church  for  the  members 
01  the  Methoflist  Church,  to  cos^  about  $30,000. 

Allomtic  Ci«Y,  N.  /.—Geo.  E.  Savage,  Provident  Bldg., 
Philadelphia.  Pa.,  is  reported  to  be  preparing  plans  for 
a  a-story  stone  parsonage  and  tabernacle,  to  be  erected 
for  the  Atlantic  Oty  llethodist  Church.  Probable  cQse, 
$30,000. 

Jersey  City.  N.  7.— The  New  Jersey  Constr.  Co.,  it  is 
•tated,  has  bad  plans  prepared  by  Jos.  Lugosh  for  » 
apartment  houiee,  which  are  to  be  erected  at  a  cost  of 
$36,000  at  Morgan  St.  and  the  Hudson  Boule. 

Ntm  York,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tfam  of  5-stonr  bricfc  and  stone  dwelling  at  5th  Ave.  and 
7M1  St  for  Mrs.  J.  J.  Wvsong;  cost,  $80,000;  Hoppin  & 
Koen,  Archta.;  6.*tory  bricfc  and  stone  apartment  house 
at  Bway.  and  t27th  St  for  Charter  Constr.  Co.;  cost, 
$iss.ooo;  .Schwartz  ft  Gross,  ArchU. 

Plans  have  been  filed  for  a  3-story  residence  to  be 
erected  for  M.  Schinaai  at  Riverside  Drive  and  170th 
St.  to  coat  $118,000. 

Attcria.  L.  /.,  N.  Y. — Plans  have  been  filed  for  an 
edifice  which  is  to  he  erected  for  the  First  Melodist 
Episcopal  Church  at  a  cost  of  about  $55,000  at  Temple 
and  Crescent  Sts. 

Wilton,  N.  C. — It  ia  reporiled  that  the  members  of 
Che  Baptist  Church  proppse  erecting  a  $25,000  edifice. 

Cintinnati,  O. — ^The  congregation  of  the  Bene  Israel 
•f  Avondale  is  staid  to  be  planning  the  erection  of  a 
•ynagogoe  eoatiDg  about  $200,000.  Simon  Greenbaum, 
Frea.  of  the  too^egation. 

Cclmmbuj,  O. — It  is  reported  that  the  Eaatwood  Con- 
gregation has  had  plans  prepared  for  a  $30,00  edifice. 

'Carey  O. — John  Burhart,  of  Kenton,  according  to 
reports,  has  secured  the  contract  to  erect  the  edifice  for 
Our  Lady  of  Consolation  Church  at  a  cost  of  $80,000. 

'PhUaSelphia,  Pa. — The  contract  to  erect  a  residence 
at  2109  DeLancey  St  for  Prof.  John  Bach  HcMaster  of 


Ike  Univ.  of  Pennsylvania,  it  is  stated,  has  been  awarded 
to  Henry  C.  Dahl,  241  S.  6th  St,  at  $12,800. 

'Pittsbnrt.  Pa. — J.  H.  Trimble  ft  Son,  of  Allegheny,  it 
is  stated,  has  secured  the  contract  to  erect  the  Mary  S. 
Brown  Memorial  Church,  at  Hazlewood  Ave.  and  Beech- 
wood  Boule.,  Squirrel  Hill,  at  a  cost  of  $55,000. 

D.  A.  Crone,  134  Sutford  Ave.,  is  reported  to  be  pre- 
paring plans  for  a  synag0j8:ue  which  is  to  be  erected  by 
uie  congrgeation  of  the  Gnes  of  Wisdom  at  Townsend 
St  and  Colwell  Sts.  of  gray  brick  with  terra  cotta 
trimmings  and  cost  about  $40,000. 

5timt«r,  S'.  C— The  Bldg.  Com.  of  the  First  Methodist 
Church,  It  is  stated,  has  adopted  the  plans  of  A.  W. 
Todd  of  Charleston   for  an  edifice  costing  about  $30,000. 

Nashville,  Tenn. — lif  is  reported  that  an  edifice  costing 
about  $12,000  is  to  be  erected  at  First  St  and  3d  Ave. 
tor   the   Moore   Memorial   Baptist   Church. 

Abilene,  'J  ex. — It  is  reported  that  bids  are  wanted  until 
Nov.  29  for  erecting  an  edifice  for  the  First  Haptist 
Church.  For  further  information  address  L.  A.  Scar- 
borough. C.  W.  Bulger  &  Sons,  Archts.,  Flateau  Bldg., 
Dallas. 

Uvalde,  Tex. — ^Wm.  Hagy,  of  San  Antonio,  it  is  re- 
ported, has  completed  plans  for  a  $15,000  edifice,  i'o  be 
erected    for   the   members  of   the    Methodist    Church. 

Salt  Lake  City,  Utah. — The  members  .of  the  First 
Baptist  Church,  it  is  reported,  have  accepted  plans  for 
an  edifice  costing  about  $40,000.  A.  Bong,  Clk.  Bldg. 
Com. 

A.  W.  Mibgley  is  reported  to  be  arranging  for  the 
erection  of  a  $20,000  apartment  house. 

Norfolk,  Va. — It  is  reported  that  East  &  Hobbs  are 
planning  the   erection   of  a   $65,000    apartment    house. 

Spokane,    Wash. — H.    Bloch,  it   is    stated,    will    erect    a 
v-storv  brick  apartment  house  at  Pacific  Ave.   and  Hera- . 
lock   dt.,    to   cost   $16,00. 

Seattle,  Wash. — It  is  reported  that  the  members  of  the 
Methodist  Episcopal  Church  South  are  planning  the 
erection  of  a  $75,000  edifice. 

Oshkosh,  lf'«.— Wilmot  H.  Miller,  of  Winneconne,  it 
is  stated,  has  secured  a  site  at  Algoma  St.  and  New 
York  Ave.,  on  which  he  intends  erecting  a  $25,000  resi- 
dence. 

.Ashland,  Wis. — It  is  reported  thai'  John  V.  Farwell  & 
Co.,  of  Chicago,  111.,  contemplate  erecting  in  the  spring 
a   3-story   flat  building  to   cost   about   $60,000. 

Reedsburg,  Wis. — O.  C.  Uchling,  of  Milwaukee,  is  re- 
ported to  DC  preparing  plans  for  St.  Peters  Church, 
which  is  to  be  erected  of  brick  and  stone  at  a  cost  of 
$25,000. 

Miltvaukee,  Wis. — A  permit  has  been  issued  for  an 
apartment  house  to  be  erected  at  32d  St.  and  Grand  Ave. 
for  A.  A.  Esbensrhade  at  a  cost  of  $27,000.  Leiser  & 
Hoist,   Germania    Bldg.,   are   the   archts. 

Torreon,  Mex. — The  Methodists  are  said  to  be  planning 
the    erection    of    a   $35,000    church. 
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Ft.  Smith,  Ark. — A.  Klingensmith,  521  Gar.  Ave.,  is 
reported  to  have  prepared  plans  for  a  $50,000  schodl 
to  be  erected  here,   contract  for  which  will  soon  be  let 

Little  Rock,  Ark.— G'thb  &  Sands,  of  Littl.e  Rock,  it  is 
reported,  have  completed  plans  for  the  5-story  dormitory 
which  is  to  be  erected  at  the  Philander-Smith  Methodist 
College. 

San  Francisco,  Cat. — The  Bd.  of  Educ,  it  is  stated, 
has  approved  plans  and  specifications  for  the  Laguna 
Honda  and  Golden  Gate  schools. 

The  Bd.  of  Superv.,  it  is  stated,  has  directed  the  Bd. 
of  Pub.  Wks.  to  contract  for  the  erection  of  the  Monroe 
St.,  School,  the  cost  not  to  exceed  $81,000. 

*San  Diego,  Col. — The  Bd.  of  Educ.  is  reported  to  have 
awarded  the  contract  to  erect  a  brick  school  on  Florence 
Heights  to  John  Engebretson.  at  $55,000. 

It  is  stated  that  the  Bd.  of  Educ.  has  decided  to  erect 
a  brick  school  at  12th  and  E  Sts. 

*New  Britain,  Conn. — The  contract  ?o  erect  an  addi- 
tion to  the  Monroe  St.  School,  it  is  reported,  has  been 
awarded  to  John  W.  Allen  &  Son,  209  Enst  St,  at  $9,473. 

Washington,  D.  C. — Marsh  &  Peter.  520  13th  St.,  N. 
W.,  are  preparing  plans  for  a  school  of  16  classrooms 
and  an  assembly  hall,  to  be  erected  at  Mt.  Pleasant,  to 
cost  about  $100,000.  Bids  will  probably  be  called  for  in 
Jan.  by  the  District  Comrs. 

Cornelia,  Ga. — The  School  Bd.,  according  to  reporfs, 
has  decided  to  erect  a  $10,000   school. 

Charleston,  III.— J.  H.  Marshall,  Trus.  State  Normal 
School,  writes  that  W.  Carbv  Zimmerman,  State  Archt., 
Chicago,  is  preparing  plans  for  the  erection  of  a  dormi- 
tory at  Ch.irleston  for  the  State  Normal  School,  to  cost 
about  $100,000. 

*Desoto,  Jnd. — J.  E.  Hager.  of  Muncie.  is  reported 
to  have  secured  tne  contract  to  erect  an  8-room  school 
at   Desoto  at  about  $15,000. 

Atchison,  Kan. — Nathan  T.  Veath,  Supt  City.  Schools, 
writes  that  it  is  proposed  to  erect  a  high  school  to  cost, 
including  site,  $75,000.     Architect  not  yet'  selected. 

Lexington,  Ky. — ^The  School  Bd.,  it  is  stated,  is  ar- 
ranging to  erect  a  new  school  and  make  improvements 
to  other  buildings  at  a  total  cost  of  $55,000. 

'Slidell,  La. — It  is  stated  that  the  contract  to  erect 
a  2-8tory  high  school  has  been  awarded  to  C.  D.  Stuart 
of  Baton  Rouge,  at  an  estimated  cost  of  $22,000. 

Nem  Bedford,  Mass. — The  followini;  are  the  bids 
opened  on  Oct.  22  by  the  City  Council  Com.  on  City 
Property  for  the  construction  of  a  high  school  on  a 
plan* — (■«)  large  building,  (b)  smaller  building:  Henry 
T.  Bulman,  New  Bedford,  a  $707,000,  b  $574,408;  J.  W. 
Bishop  Co.,  Worcester,  a  $729,024,  b  $574,408;  Wood- 
bury ft  Leighton,  Boston,  a  $731,840,  h  $597,836;  Maguire 
Penniman  Co..  Providence,  R.  I.,  a  $781,150,  b  $612,000: 
7.  B.  Davis,  New  Bedford,  a  $853,359,  b  $678,758,  and  J. 
B.  Sullivan  ft  Son,  of  New  Bedford,  b  $617,777. 


'Items  marked  thus  ti""  ">(  names  of  parties  awarded  eentraets. 


Springfield,  Mass. — The  City  Council  has  authorized  a 
bond  issue  of  $125,000,  $43,000  to  be  used  for  school 
sites. 

CoopersviUe,  MicK—T.  E.  Payne,  Secy.  Bd.  of  Educ, 
writes  that  bids  will  probably  be  received  Jan.  6  for  the 
erection  of  a  school,  to  cost  about  $16,000. 

Detroit,  Mich. — The  Washington  Normal  School  on 
Beaubien  St.,  it  is  stated,  is  to  be  replaced  by  the 
School    Bd.   with   a  new   structure   containing    24   rooms. 

The  following  are  reported  to  be  tlie  lowest  bids 
received  Oct.  22  by  the  School  Bd.  for  erecting  the 
Wm.  A.  Moore  School:  Masonry,  W.  D.  Travers,  33s 
5th  St.,  $25,970;  carpenter  work,  Harcus  &  Lange.  770 
Russell  St,  $21,780;  plumbing  and  heating,  Jacob 
Zerga,    78   Lamed    St    W..    $11,394- 

CoopersviUe,  Mich.— It  is  stated  that  competitive  plans 
are  being  received  for  a  school  to  cost  about  $25,000. 

Faribault,  Minn. — All  bids  recently  received  for  erect- 
ing a  fartn  cottage  dining  hall  at  the  School  for  Feeble 
Minded  at  Faribault,  it  is  reported,  have  been  rejected 
by  the  Bd.  of  Control  at  St.  Paul. 

Waterville,  Minn. — The  Pres.  Bd.  of  Educ.  writes  that 
architect  has  not  yet  been  selected  for  the  new  high 
school,  for  which  the  citizens  recently  voted  to  issue  $30,- 
000  bonds. 

South  St.  Paul,  Minn.— John  J.  O'Brien,  Secy.  Bd.  of 
Educ,  writes  that  the  citizens  on  Oct.  29  voted  to  issue 
$45,000  school  bonds. 

Mankato,  Minn. — The  Bd.  of  Control  at  St.  Paul,  it 
is  stated,  has  rejected  all  bids  recently  received  for  erect- 
ing the  State  Normal  School  at  Mankato,  as  iliey  ex- 
ceeded the   appropriation,    which   is    $65,000. 

Newfolden,  Minn. — It  is  reported  that  plans  are  being 
prepared  for  a  2-story  brick  school  to  be  erected  here. 

Gutfport,  Miss.— The  City  Council,  it  is  stated,  has 
decided  to  sell  $52,000  bonds,  the  proceeds  to  be  used 
for  street  paving  and  for  school  buildings. 

PhilUpsburg,  N.  J.— It  is  stated  that  Seymour  &  Paul 
A.  Davis,  3<r,  1600  Chestnut  St.,  Philadelphia,  Pa.,  will 
in'vii'e  estimates  soon  for  a  3-story  brick  and  stojie  high 
school,  65x90  ft.,  at  Phillipsburg. 

'Dover,  N.  J. — The  citizens  have  voted  an  additional 
$30,000  for  erecting  the  high  school  and  contracts  for 
its  construction  are  reported  awarded  as  follows:  (Bid- 
ders of  Dover  unless  otherwise  stated) :  O'Donnell  & 
McManiman,  Newton,  masonry,  $2,^,000;  A.  L.  Shoe- 
maker, carpenter  work,  $22,412;  J.  T.  Kerr  &  Co.,  heat- 
ing and  ventilating.  $12,995;  J-  T.  Kerr  &  Co.,  plumb- 
ing, $3,095;  Rich.  P.  Ward,  electrical  work,  $1,400.  J.  J. 
Vreeland,  Jr.,  of   Dover,  .Archt. 

Jersey  City.  N.  J. — Kds  will  be  received  until  Nov.  14 
by  the  Bd.  Educ.  (Fred  Ege,  Secy.)  for  furnishing  ma- 
terial and  erecting  a  school  on  the  plot  adjacent  to  School 
No.  14,  on  Union  St.  Bids  to  be  submitted,  as  a  whole 
or  separately,  on  the  following:  Masonry,  carpenh-y, 
plumbing,  ventilating  and  Heating,  etc.;  also  erecting  fire 
escapes  on  Schools  Nos.  i,  9,  1,1,  17,  18,  19,  20,  21,  22, 
23  and  26.  John  T.  Rowland,  Jr.,  Archt,  15  Exchange 
PI. 

El  Rito  N.  M. — It  is  stated  that  bids  will  be  received 
until  Nov.  IS  by  the  Bd.  Trus.  New  Mexico  Reform 
School  (Venceslao  Jaramillo,  Secy.)  for  the  completion 
of  the  basement,  2-story  and  attic  of  the  administration 
building  for  above  school.  I.  H.  and  W.  M.  Rapp, 
archts.,   Trinidad,   Colo. 

Cincinnati,  0- — Bids  will  be  received  until  Nov.  25 
(readvertisement)  by  Wm.  Grautman,  Clk.  Bd.  Educ, 
for    $250,000    school    bonds. 

New  Wilmington,  Pa.— It  is  stated  that  plans  are  being 
prepared  for  a  musical  auditorium  which  is  to  be  erected 
for  Westminster  College  at  a  cost  of  $15,000. 

Philadelphia,  Pa.— See  "Water." 

Philadelphia,  Pa. — Cope  &  Stewardson,  Achl's.,  320 
Walnut  St.,  according  to  reports,  will  invite  estimates  in 
a  few  days  on  the  new  building  for  the  College  of 
Physicians,  at  22d  and  Ludlow  Sts.  The  structure  will 
cost  about  $300,000.  They  are  also  said  to  be  preparing 
plans  for  an  extension  to  the  veterinary  college  of  the 
University  of  Pennsylvania  at  39th  and  Spruce  Sts. 

The  directors  of  the  Academy  of  Science,  it  is  stated, 
have  engaged  Wilson,  Harris  &  Richards,  Drexel  Bldg., 
to  prepare  plans  for  a  3-story  50x130  ft  white  marble 
addition,  which  it  is  proposed  erecting  at  a  cost!  of  about 
$125,000. 

Jas.  H.  Windrim,  Commonwealth  Trust  Bldg.,  is  re- 
ported to  have  completed  plans  for  a  gymnasium  124x118 
ft.,  to  be  erected  at  Girard  College.  The  building  is  to 
be  of  steel,  brick,  granite  and  marble  i   story  high. 

'Lenoir  City.  Tenn. — It  is  reported  that  the  contract 
to  erect  a  high  school  has  been  awarded  to  Baumann 
Bros.,  at  $13,500. 

Morrison,  Tenn. — An  administration  building,  esti- 
mated to  cost  $25,000,  it  is  reported,  is  to  be  erected 
for  the  Normal  and  Industrial  School.  Dr.  Judson  S. 
Hill,   Pres.   Bd.   Trus. 

Eagle  Pass,  Ter.— The  Attorney  "General  is  reported  to 
have  approved  the  issue  of  $30,000  Independent  school 
dist.  bonds. 

'San  Diego,  Tex. — The  School  Bd..  it  is  stated,  has 
awarded  the  contract  to  erect  a  school  to  Albert  & 
Fuess,  of  Cuero,  at  an  estimated  cost  of  $12,000. 

San  Angela.  Tex. — The  Bd.  of  Educ,  it  is  stated, 
proposes   erecting   a    school    to   cost  $30,000. 

Cleburne,  Tex.— It  is  stated  that  bids  will  be  received 
by  John  L.  Cleveland,  Chmn.  School  Bd.,  until  Nov.  14, 
for  installation  of  central  heating  plant  for  .school  build- 
ings. Plans  on  file  at  office  of  Sanguinet  &  Staats, 
Archts.,  Wilson  Bldg.,  Dallas. 

'Spokane,  Wash. — The  following  are  reported  to  be 
the  bids  received  by  the  Bd.  of  Educ.  Oct.  24  for 
erecting  the  North  Central  High  School:  J.  C.  Cun- 
ningham, $63,056  (awarded  contract);  J.  B.  Sweatt, 
$72,878,  and   N.   Norman,  $77,138. 

Milwaukee,  Wis. — Frank  M.  Harbach,  Secy.  Bd.  School 
Dirs.,  writes  that  all  bids  opened  on  Oct.  31  for  erecting 
school    on    Forest    Home    and    nth    Avs.    have    been    re- 
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aUe.^Ioodoo'"  '"'^^  "'"   ""^  '^"^'^   ^°''-     Amount  avail- 

l6we/t"i(H^  «'«--The  following  are  reported  to  be  the 
lowest  bids  received  Oct.  25  for  erectine  the  hieh 
h'ea^Pni    ^T''TTl   «•.«•    Smith.    Viroqu^a,  % jil; 

hJ^^^'J"";  ?'l^-~'">5  ^<^-  of  Educ,  it  is  reported, 
Khool  "^        *^'°°°  *  heating  plani  for  thVhigh 

^T^ZV""'  '^u'y"^'  ."  reported  that  a  site  has  been 
^l  111  ^  "'"«'•,  't  's  proposed  erecting  new  buildings 
ij  k  52°''  College,  the  cost  of  site  and  buildings  to 
be  about  $500,000  Rev.  Dr.  John  Gray  may  be  able 
to  give   further   information. 

NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings/' 

ShemM,  Ala.— We  are  informed  that  the  Stanford 
S>teel  Range  Co..  of  Sheffield,  will  in  the  near  future 
erect  a  plant  to  manufacture  ranges  of  the  Stanford 
patent,  to  cost  from  $100,000  to  $250,000,  but  location  of 
plant  has  not  yet  been  decided  upon. 

HT^/-;.'^''^/^/?^'  -4/0.— John  R.  Marlcley,  of  Markley  & 
Miller,  of  Chicago,  III.,  is  reported  to  be  interested  in 
a  company  which  proposes  constructing  a  cement  plant 
in    bt.    Sterphens.     Probable    cost,    $2,000,000. 

Hartford,  Conn.— The  Hoag  Rapid  Press  Co.,  32  Union 
f'v,j?''e  reported  to  have  decided  to  erect  new  factory 
building  on  Bartholomew  Ave. 

*Sioux  City,  Jo.— Benj.  E.  Short,  of  Sioux  City,  is 
reported  to  have  secured  the  contract  to  erect  the  main 
building  for  the  Interstate  Brewing  Co.,  at  $82,000. 
1  he  building  is  to  be  5  stories  of  steel,  brick  and  fire- 
prooi  construction.  The  contract  for  the  bottling  house, 
office,  building  loading  sheds,  barns  and  other  small 
buildings  will  be  let  soon.  The  machinery  for  the  build- 
ings will  probably  cost  $100,000. 

Des  Moines,  la.— It  is  reported  that  Cohen  Bros.,  307 
3d    bt.,   iron   and   metal   dealers,    have   secured   a   site 
on  which   th^   propose  erecting  a  steel   roller  mill  cost- 
ing about   $100,0000. 

lola  Kan.— The  lola  Portland  Cement  Co.,  incor- 
porated in  W.  Va.,  is  reported  to  have  secured  a 
charier  m  the  State  of  Kansas  on  Nov.  i ;  the  company 
°**i^,?^P"al  stock  of  $4,500,000  and  is  incorporated 
to  build   a   cement  plant  in   lola. 

Charlotte,  Mich.—F.  S.  Beach,  Gen.  Supt.  Beach  Mfg. 
Co.,  mfgrs.  of  everything  for  roads,  writes  that  the  com- 
pany has  broken  ground  for  a  new  building  of  steel 
construction,  80x200  ft.,  to  be  used  for  strcutural  iron 
work,  and  fitted  with  latest  machinery  for  this  class  of 
Ti?n'  }  greaest  portion  of  which  is  already  on  hand. 
Will  do  its  own  work  and  their  engineer  is  drawing 
plans.  " 

_  Minneapolis,  Minn. — Wm.  M.  Kenyon.  Guaranty  Bldg.. 
it  is  stated,  has  prepared  .plans  for  an  addition  which  it 
>s  proposed  erecting  to  the  Soo  machine  shops  in 
Northeast  Miineapolis.  The  addition  is  to  be  of  brick 
and  stone,  123  x  180  ft.  and  cost  about  $65,000.  Bids 
are  being  received.  Thos.  Green,  Ch.  Engr.,  Minneapo- 
lis, St.   Paul  &   Sault   Ste.   Marie  Ry.,   Minneapolis. 

i-oM''^'.  Miss. — The  Wausau  Southern  Lumber  Co.,  of 
Wausau,  Wis.,  is  reported  to  have  decided  to  erect 
a  lumber  mill  in  Laurel  to  have  a  capacity  of  60,000,000 
to  65,000,000   ft.  per  annum. 

JVellsville,  Mo. — The  International  Screen  Door  Co. 
IS  reported  to  have  secured  the  plant  of  Burheu  &  Fin- 
ley  and  intends  enlarging  and  erecting  new  buildings. 

Newberry,  N.  C— F.  N.  Martin,  Geo.  S.  Mower  and 
others  are  reported  to  have  filed  articles  of  incorpora- 
tion with  a  capital  of  $300,000  for  the  purpose  of  con- 
structing the  Highland  Cotton  Mill.  Edw.  R.  Hipp  and 
others,  it  is  stated,  are  considering  the  erection  of  an- 
other cotton  mill. 

Cincinnati,  O. — It  is  reported  that  the  Jos.  Joseph  & 
Bros.  Co.,  Harrison  Ave.,  dealers  in  metals,  contem- 
plate making  extensive  improvements  at  its  plant  at  a 
cost  of  about  $40,000.  The  company,  it  is  stated,  has 
retained  the  Reliance  Eng.  Co.  to  prepare  plans  and 
supervise  the  erection  of  a  new  power  house  and  in- 
stallation of  new  power  equipments.  The  capacity  of 
the  plant  is  to  be  greatly  increased,  with  the  addition 
of  a  battery  of  boilers  of  1,000  h.  p.,  new  engines,  gen- 
erators and  motors  for  the  operation  of  a  direct-drive 
system  .  The  work  will  completely  modernize  the  plant 
and   increase   its    facilities. 

The  Reliance  Eng.  Co.,  according  to  reports,  has  been 
engaged  by  the  Cincinnati  Soap  Co.  to  prepare  plans 
for  a  plant  to  cost  about  $150,000. 

*Riverpoint,  R.  I. — -It  is  stated  that  the  contract  to 
erect  the  building  at  Riverpoint  for  the  Warwick  Lace 
Wlcs.  has  been  awarded  to  E.  K.  Watson  &  Co.,  of 
Wlarren.  It  is  reported  that  the  machinery  has  been 
ordered. 

Hartsville,  S.  C. — The  Hartsville  Cotton  Mills  will  add 
to  its  equipment  spindles  and  looms. 

Newport  Tenn. — We  are  informed  that  the  proposed 
addition  of  the  Crescent  Eng.  Co.  will  have  about  25,000 
eq.  ft.  of  flqjr  space,  and  it  will  be  built  of  concrete  with 
steel  con.  roof.  The  power  plant  will  have  a  capacity  of 
loo  to  300  h.p.  None  of  the  material  has  been  ordered 
yet.  Pians  are  not  yet  ready,  but  the  company  will  be 
glad  to  hear  from  manufacturers  and  dealers, 

Memphis,  Tenn. — See  "Miscellaneous." 

Spokane,  Wash. — Reinhart  Martin,  John  Schnoor  and 
Chas.  J.  Martin,  according  to  reports,  have  filed  plans 
in  Olympia  fbr  the  incorporation  of  the  Schnoor  Coop- 
erage &  Box  Mfg.  Co.,  which  proposes  erecting  a  gen- 
eral cooperage  and  box  manufacturing  plant  in  Spo- 
kane. It  is  also  reported  that  the  company  has  se- 
cured land  in  Bonners  Ferry,  Idaho,  on  which  it  is 
proposed  erecting  a  similar  plant, 

Milwaukee,  Wis. — We  are  informed  that  the  Kurth 
Brewing  Co.,  of  Columbus,  Wis.,  will  erect  a  new  plant 
at  Milwaukee,  to  include  a  600,000  bushel  malting  plant 
and  a  250,000  bushel  storage  elevator,  two  150-h.p.  boilers 
and   one  200-h.p.    generator. 


THE     ENGINEERING    RECORD. 

STREET    CLEANINQ    AND    GARBAGE 
DISPOSAL. 

Notts  Arranged   Alphabetically   by   States. 

Baltimore f  Md. — All  bids  opened  on  Oct.  i6  by  the  Bd. 
Awards  (J.  Barry  Mahool,  Pres.)*  for  the  removal  and 
final  disposition  of  garbage,  dead  aniamls  and  market 
refuse  of  this  city  from  Jan.  i.  1908,  until  Jan.  i  1918. 
have  been  rejected,  and  new  bids  will  be  received  until 
Nov.  20.     J.  L.  Wickes,  Comr.   Street  Cleaning. 

Pittsburg,  Pa. — The  Council '  is  reported  to  have  on 
Oct.  28  passed  an  ordinance  providing  for  the  appoint' 
ment  of  a  consulting  engineer  in  the  F/urcau  of  Health  to 
prepare  pains  for  collection  and  disposal  of  ashes,  rub- 
bish, etc. 

MISCELLANEOUS. 
Notes  Arranged  AlpkabuHeaUy  by  States. 

Mobile,  Ala. — See   "Churches  and   Dwellings." 

Mobile.  Ala. — The  following  are  the  bids  opened  on 
Oct.  5  by  Maj.  H.  Jervey,  Corps  Engrs.,  U.  S.  A.,  for 
constructing  locks  and  dams  Nos.  2  and  3  and  lock  ten- 
der's house  on  Tombigbee  River,  Ala.:  (a)  P.  H.  O'Brien, 
Anniston;  (.b)  Lane  Bros.  Co.,  Lynchburg,  Va,;  (c)  En- 
gineer's estimate: 

Lock  and  Dam  No.  2— 

a  b  c 

II      acres     grubbing     and 

cleaning  $200.00     $100.00     $100.00 

100,400    cu.    yds.    common 

excav .40  .55  .45 

8,400  cu.  yds.  found,  excav.         1.40  2.75  4*00 

12,600  cu.  yds.  stone  fill..         5.00  4.50  4<oo 

17,200   cu.    yds.   concrete..  8.45         10.00  8.00 

1,000  cu.  yds.  gravel  fill...  2.00  4.50  3.25 

5,400  cu.  yds.  riprap,  hand 

placed 5.50  5-00  4.50 

3.6  M  ft.  miter  sills zoo.oo       100.00       xoo.oo 

352   M  ft.    framed   timber, 

square  edged,  sound....       45-00         45.00         45.00 
473   M.    ft.    framed  timber, 

heart    47.00         55*00         50.00 

309  M.  ft,  cofferdam  timber       37-50         50.00        45-00 

40  M.  ft.  sheathing 35-00         40.00         35-oo 

400  lin.  ft.  drain  pipe 1.50  .90  .40 

94,000    lbs.    placing    valves 

and  special  irons .04  .01 J4         .01 J4 


Totals $350,375  $400,655  $368,155 


Lock  and  Dam  No.  3 — 

8      acres      grubbing      and 
cleaning  

109,000    cu.    yds.    common 
excav 

16,000  cu.  yds.  found,  exc. 
19,200  cu.  yds.  stone  fill.. 
18,700  cu.  yds.  concrete.. 
1,000  cu.  yds.  gravel  fill... 
2,900  cu.  yds.  riprap,  hand 

placed  

3.6   M  ft.   miter  sills 

507   M    ft.    framed   timber, 

equare  edged,  sound. 

477    M    ft.    framed    timber, 

heart    

320  M  ft,  cofferdam  timber 

40  M  ft.  sheathing 

400  lin.  ft.  drain  pipe.... 
94,000    lbs.    placing    valves 

and  special  irons 


a  b  e 

$200.00    $100.00     $100.00 


,40 
1.25 
4.50 

8.45 
2.00 

5.00 
100.00 

45-00 

47-50 

37.50 

35-00 

1.50 

.04 


.55 
2.75 
4.25 

9.00 
4.00 

5.00 
100.00 

45.00 

55-00 

50.00 

40.00 

.90 


.45 
4.00 
4-00 
8.00 
2.25 

4- 50 
100.00 

45-00 

50.00 

45-00 

3500 

.40 


.oij4         .oij4 


Totals   $3891725  $441,955  $440,967 

Lock     tender's     house,    at 
Lock  No.  3 2,500         3,000        

Harrisburg,  Ark. — The  Comrs.  of  Poinsett  County 
are  reported  to  be  considering  the  draining  of  the  en- 
tire county  at  a  cost  of  $595,0001, 

t 

Paragould,  Ark. — Press  reports  state  that  there  are 
five  drainage  projects  now  on  foot  in  Greene  County, 
which,   if  carried  out,   will  cost  about  $250,000. 

Oakland,  Cal. — The  City  Council  has  under  consider- 
ation estimates  presented  by  City  Eng.  Turner  for  new 
wharves,  which  the  city  proposes  to  build  by  means  of 
a  bond  issue.  Three  estimates  of  cost  are  furnished  for 
two  wharves.  1 54  miles  long  and  200  ft.  wide.       The  ex- 

fiense  for  ordinary  construction,   with  crosoted  piles  and 
umber  superstructure,   will  be  $1,425,000,    for  piles  pro- 


55 


tected  by  concrete  cylinders,  timber  stringers  and  floor, 
$5,702,400;  for,  protected  piles  and  concrete  floor,  re- 
enforced  concrete  superstructure,  $6,336,000.  The  cost 
of  dredging,  buildings  or  railroads  is  not  included  in 
the  estimate.  The  bulkhead  would  cost  $54,900.  To 
dredge  a  slip  300  feet  wide  to  a  depth  of  25  ft.  below 
water  and  to  dredge  a  fan-shaped  approach  to  the  same 
depth  out  of  the  channel  would  require  approximately 
the  removal  of  2,205,000  cu.  yds.,  at  a  cost  of  $330,000. 

Pesotum,  III. — It  is  stated  that  bids  will  be  received 
until  Nov.  23,  by  the  State  Drainage  Comrs..  of  Dist. 
No.  I  at  the  office  of  B.  A.  Hyatt.  Town  Clerk,  for 
the  construction  of  a  tile  drain,  the  work  to  be_  done 
to  consist  of  the  following:  4,200  ft.t 
15-in. :    980    ft.     l4-in. ;     1,445    ^t.     12-in. ; 


to  consist  of  the  following:  4,200  ft.*  i6-in.;  3.480  it. 
i5-in. ;  980  ft.  I4in. ;  1,445  ft.  12-in. ',600  ft.  join, 
tile,   together   with   the   necessary   connections. 

Chicago  III. — Bids  will  be  received  until  Nov.  12  by 
John  J.  Hanberg,  Comr.  Pub.  Wks.,  for  furnishing  ma- 
terial and  removing  about  5.500  cu.  yds.  material  from 
the  bed  of  the  Chicago  River  at  the  south  end  of  Oakley 
Ave.,  and  to  construct  about  75  ft.  new  dock  across  the 
south  end  of  Oakley  Ave.  on  the  north  branch  of  the 
Chicago  River. 

Logansport,  Ind. — It  is  stated  that  bids  will  be  re- 
ceived until  Nov.  12,  by  the  Surv.  for  the  construc- 
tion of  the  Jas.  T.  Braun  ditch,  in  Jackson  Township, 
Cass  County. 

Ft.  Dodge,  la. — Bids  will  be  received,  it  is  stated, 
until  Nov.  19  by  the  County  Auditor  for  constructing 
drainage  works  in  Drainage-  DTst.  No.  30.  C.  Ander- 
son, Lake  City,  Engr. 

Emmetsburg,  la. — Bids  will  be  received  until  Dec.  11 
by  the  Bd.  of  Superv.,  at  the  office  of  Sim  R.  Sted- 
man,  Co.  Aud.,  Emmetsburg,  for  constructing  work  in 
drainage  distrfcts  Nos.  6,  12,  16,  18,  19  and  28,  for 
which  G.  D.  McNabb  is  the  engineer,  and  also  for 
work  in  Drainage  Dists.  Nos.  15.  23  and  25.  of  which 
Guy.  R.  Campbell  is  the  engineer.  The  work  includes 
excavating  and  tile  work. 

New  Orleans,  La. — Bids  will  be  received  at  the  Bureau 
of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C. 
(Wm.  M.  Smith.  Acting  Ch.),  until  Nov.  23  for  an  elec- 
tric freight  elevator  in  Bldg.  6,  naval  station.  New 
Orleans,  La,  as  per  specification  No.  1568;  est.  cost, 
$4,100. 

Springfield,  Mass. — See  "Sewerage  and  Sewerage  Dis- 
posal." 

Blue  Earth,  Minn. — Jesse  L.  Herring,  Co.  Aud.,  writes 
that  J.  A.  Bachtel,  of  Easton,  Minn.;  B.  Bieri,  of  Wells, 
Minn.,  and  C.  H.  Garnsey,  of  Winnebago,  have  been 
appointed  to  arrange  plans  for  the  construction  of  a  steel 
dam  at  outlet  of  Walnut  Lake. 

'Minneapolis,  Minn. — The  contract  for  the  dredging 
at  Lake  of  the  Isles  is  reported  to  have  been  award- 
ed to  the  La  Crosse  Dredging  Co.  at  I2j4  cts.  per  cu.  ft. 

Wheaton,  Minn.- — Bids  will  be  received,  it  is  stated, 
until  Dec.  3,  N.  F.  Schroeder,  Co.  Aud.,  for  construct- 
ing  Sec.    I   of  Ditch  No.   2. 

Madison,  Minn. — It  is  stated  that  bids  will  be  rc^ 
ceived  until  Nov.  18  by  A.  G.  Shogren,  Aud.,  Lac  qui 
Parle  Co.,  at  Madison,  for  constructing  judicial  ditch 
No.  I  in  Lac  qui  Parle  and  Yellow  Medicine  Coun- 
ties. 

Newark,  N.  I. — The  citizens  on  Nov.  5  voted  in 
favor  of  the  Lane  Dock  Bill,  under  which  the  Bd.  of 
Works  proposes  to  expend  $1,000,00(0  in  the  acquisition 
of  water  rights  and  the  building  of  docks  along  Newark 
Bay,  with  a  ship  canal  across  the  meadows  to  the  up- 
lands as  part  of  the  scheme. 

New  York,  N.  Y. — A.  V.  Porter,  Archt.  for  the  New 
York  City  Ry.  Co..  has  filed  plans  with  Supt.  of  Pub. 
Bldgs.  of  N.  Y.  City,  for  protecting  against  fire  the  two 
East  Side  and  West  Side  car  houses  of  the  Metropolitan 
system,  on  Lexington  ave.  and  129  St.,  and  on  Amster- 
dam ave.  and  128th  St.,  by  equipping^  them  with  sprinkler 
extinguishing  plants.  Each  plant  will  be  supplied  with 
two   storage   tanks  of   25,000    gals,   capacity  ea.    and  five 

Eressure   tanks,   ea.   of   7,500   gals,   capacity.     Large  roof 
ouses  will  be  erected  to  shelter  the  plants;   the  improve- 
ments are  to  cost  $9,500. 

We  are  informed  that  all  bids  opened  on  Oct.  31  by 
J.  A.  Bensel,  Com.  of  Docks.  N.  Y.  City,  for  furnishing 
material  and  preparing  for  and  building  a  new  ferry 
house  for  the  Staten  Island  Ferry,  at  the  Manhattan  ter- 
minal, foot  of  Whitehall  St.,  E'oro.  of  Manhattan,  have 
been  reejcted.  The  following  are  the  bids  received: 
John  J.  Hopper,  $666,333;  Phoenix  Constr.  Co.,  $714,679, 
and  Post  &  McCord,  $524,900. 


'Reading,  Pa. — The  following  are  the  bids  opened  on  Oct.  18  by  the  Bd.  of  Pub.  Wks.  for  the  construction 
subway  under  the  P.  &  R.  tracks  at  Spring  St.:  (a)  Howard  E.  Abrens  Co.,  Reading;  (b)  L.  H.  Focht  & 
Reading;  (c)  Hawman  Bros,  Reading  (awarded  contract);  (tf)  David  Peoples.  Philadelphia;  (e)  Mack  Paving 
Philadelphia;  (/)  Jacob  Meyer,  Reading;  (j)  Jos.  O'Reilly,    Reading;   (A)   Eastburns  &  Childs,  Philadelphia. 


324  lin.  ft.  lo-in.  c.  i.  pipe $1.5° 

60  lin.  ft.  8-in.  c.  i.  pipe i.io 

220  lin.  ft.   12-in.  terra  cotta  pipe i.oo 

1,100  lin.  ft.   lo-in.  terra  cotta  pipe .90 

142  lin.  ft.  8-in.  terra  cotta  pipe... .80 

Concrete  for   lo-in.  c.  i.  pipe,  per  lin.   ft .50 

Concrete  for  1 2-in.  terra  cotta  pipe,  per  lin.  ^f t.  .60 
73    concrete    manholes    with    cover    for    pip« 

sewer,   per   vertical    ft. 3.7s 

2,300    sq.   yds.    concrete   sidewalk 1.00 

2,600  lin.  ft.  Granolithic  curb,  6x24-in .75 

2,100  lin.   ft.   reinforced  cement  coping   (9-in. 

thick)    2.25 

4  plate  "I"  basins,  ea 80.00 

4,450  sq.  yds.  plaster   coat...." .25 

All  lumber,  per  M,  B.  M 40.00 


Brick   masonry,   per   cu.    yd. 


...                .  8.50 

Vitr.  brick  masry.,   per  cu.  yd 10.00 

Rubble  stone  masonry,  per  cu.  yd 4.90 

4,375  cu.  yds.  concrete  in  place,    1-2-4 S-5S 

2,597  cu.  yds.  concrete  in  place,  1-2^-5 5.40 

3.8.^0  cu.  yds.  concrete  in  place.  1-3-6 5.25 

Maintenance    of    railroad    traffic    during    con- 
struction, complete  (lump  sum) 23,250 

3,100    sq.    yds,    water-proofing    material,    i-in. 

thick 1.7s 

44.400  cu.   yds.   excavation   without  classifica- 
tion      .55 


b 

$1.25 

1.00 
.45 
.38 
.30 
•35 
•38 

4-25 
1.25 
1. 15 

1-25 

79.00 

.18 

29.00 

9.00 
18.00 

3-00 

-  5.37 
4.86 
4.83 

J1.750 

r.65 

•55 


$1-15 

1.07 

■43 

.48 

•  30 

2.00 

2.00 

4.00 
.60 

.40 

1.00 

40.00 

.20 
40.00 
1500 
20. 00 
7.50 
5.71 
4.74 
4.58 


d 

$1.50 

1.50 

.60 

.40 

•25 

1.00 

1.00 

4-25 
.90 
•  50 

.60 

100.00 

.10 

60.00 

9.00 

16.00 

6.00 

5^40 

4.40 

4^25 


$1.85 
1-35 
1-05 
1.71 
.90 
•25 
•25 

-  4.00 
1^50 
1.25 

•  SO 

35-00 

•30 

50.00 

15.00 

20.00 

6.00 

7.00 

6.00 

7.00 


11,750       14,300       19,350 


125 


•  •40 
•44 


.60 


$0^98 

•73 

1.23 

1.08 

•S6 

•33 

•  S3 

4^30 

•  54 
•38 

1.17 

48.00 

■38 

30.00 

9.60 

14.20 

5.70 

6.50 

5-50 

4.73 

11,750 
1.62 

•45 


S 

$1.30 
1.09 
.46 
.34 
.24 
.60 
.60 

4.00 
.52 
.55 

1.60 
60.00 
.39 
50.00 
22.00 
30.00 

9.00 

6.93 

4.69 

",750 
1.62 
.4754 


of  a 
Son, 
Co., 

h 

$1.15 
.87 
•35 
•32 
.23 
•90 
.90 

3-75 

«54 

.30 

.40 

30.00 

.50 

75.00 

12.00 

20.00 

9.00 

5.33 

4.68 

485 

»  3.750, 

•  50 

1^03 


Totals   $131,174  $122,982   $110,480  $110,945  $178,83*  $122,284  $122,434  $142,310 


'Ittms  marked  thus  give  the  names  of  pfo-ties  awarded  contracts. 


, N.    K.— Bid*   will   be   recrived   bjr   the    Indiu 

OcA  Dnte^c  Coaum.   until   Dec.   6   for  deepcniiu  the 
Vai  Bcaaadaer  ditch  at  and  near  rilla^  of   Kenaadaer 
Fan!,  te  tkc  town  of  Cantoo.  a*  adverosed  in  The  En- 
Secotd.     E.  M.  Towoslcr,   £n(r. 


Bmtdtt.  N.  K.— Bid*  will  be  received  until  Nor.  19 
W  tke  Dcpt.  FbK  Win.  (F.  G.  Ward.  Comr.)  for  far- 
-I-fci-^  aad  insaUinf  i  vertical  hicfa-prcssure  double 
CfBader,  S  in.  x  8  in.  reversing  encines  at  the  Michigan 
St.   BiM(e  over  BnSalo   River. 

Ft.  CtmM.S.  C— Bids  will  be  recctved  \tj  L.  Cra- 
iiai  Q.  IL,  U.  S.  A.,  until  Nov.  jo  for  building  creo- 
MM  liiililwil  here,  a*  advertised  in  The  Engineering 
Sccaid. 

•Pai^aa. — ^The  Iithnuaa  Canal  Comn.  has  awarded  to 
tkc  Marion  Steam  Shovel  Co..  of  Marion,  O.,  the  con- 
tract for  (oppiv  11  steam  shovels,  at  $13,180  each,  a 
total  of  }i58.i6o  (bids  opened  Sept.  11).  A  contract 
has  also  beicn  awarded  to  the  Davenport  Locomotive 
Ca,  of  Davenport,  la.,  for  supplying  4  locomotive*  at 
8j,i6i.  a  total  of  $12,652. 

♦The  Newport  News  Shipbuildmg  Co.,  of  Newport 
News.  Va.,  has  secured  the  contract  for  building  6  steel 
barges  for  tise  in  constmctioa  work  on  Panama  Canal 
for  I1J0.000. 

PkOmdtltkia.   Pa.— See   "Water." 

Ymmkton.  S.  D. — The  Comra.  of  Yankton  aiul  Clay 
oooatie*  are  reported  to  have  voted  to  levy  an  assess- 
acBt  to  raiae  $10,000  needed  to  construct  the  Turkey 
VaDey  ditch,  near  Irene,  which  will  be  4^  miles  in 
knglk. 

Mttmtkii.  Ttnu. — The  Missisappi  River  Terminal  Co. 
ia  t«p0fftcd  organised  bv  Columbus  Beirce,  W.  J.  Craw- 
ford, C  C»  Hanson  ana  others,  stockholders  of  the  Gulf 
~  Co.      It  will    erect    and    maintain    a   terminal, 

of  docks  and  elevators,  at  the  foot  of   Liver- 

Ave..   and    handle    the   river    cotton    for   the    GtiU 
Ce^^caa  Co. 

Bn  City  Tfi — The  citizens  are  reported  to  have 
Toted  on  Oct.  19  to  create  a  drainage  district  to  be 
kaown  as  Matagorda  County  Drainage  Dist.  No.  i;  esti- 
asated  cost  $146,000. 

•i4»j«<«,  Tti. — John  O.  Johnson,  City  Clk.,  writes  that 
R.  V.  Dixon  has  secured  the  contract  for  constructing  re- 
taining wall  and  embankment  at  Congress  Ave.,  for  $6,- 
493- 

Brrawrtva,  (Cork. — Bids  will  be  received  at  the  Bureau 
of  Supplies  and  Accounts,  Navy  Dept.,  Washington,  D. 
C  ami  Nov.  36  to  furnish  at  the  navy  yard,  Pu^et 
Soond.  Bremerton,  Wash.,  the  following  supplies:  Sch. 
46a^ii  M.  ft.  white  ash  and  109  M.  ft.  white  ash  No.  i, 
38  M.  ft.  fir;  31.40a  ft.  white  oak,  44  M.  ft.  sugar  pine, 
17  M.  ft.  spruce  lumber  and  31  M.  ft.  spruce  No.  i. 
Sch.  464 — Sundard  iron  pipe  seta.  Sch.  465 — Brass  rod, 
a5,ooo  lbs.  ingot  copper,  round  and  square  bar  iron,  75 
tons  pig  iron,  is.ooo  lbs.  sheet  lead,  3,00a  lbs.  ingot  tin, 
■tedium  bar  steel,  about  210,000  lbs.  galvanized  sheet 
■teel,  124,000  lbs.  mild  steel  billets,  4,000  lbs.  slab  zinc. 
Sch.  468 — Seamless  drawn  brass  pipe,  wrought  iron  pipe, 
bushings,  couplings,  elbows,  plugs,  tees,  crosses  and 
ipiwmf,  70  dox.  globe  and  angle  valves  and  i  doz.  gate 
valves,  etc 

'llarinettt.  fVis. — The  contract  for  constructing  drain- 
ace  canal  in  Marinette  County  is  reported  to  have  been 
awarded  on  Oct.  26  to  Hanson  &  Krienbring,  of  Peshtigo, 
at  10  cts.  per  cu.  yd.  for  dirt,  30  cts.  for  hardpan  and 
70  cts.  for  rock. 

Eim  CUure,  Wis. — Wm.  Danforth,  City  Engr.,  writes 
that  there  is  a  committee  to  consider  the  construction 
of  a  dam  and  bridge  at  Shawtown,  but  nothing  definite 
has  yet  been  done. 

Madison.  Wis.—Stx  "Public  Buildings." 

Toronto,  Ont. — At  a  meeting  of  the  Cabinet  at  Ottawa 
oo  Oct.  32  plans  for  the  construction  of  a  new  western 
ftrtiHr  to  Toftmto  harbor  were  ratified,  on  recommenda- 
doa  of  Hob.  Mr.  Pugsley,  Minister  of  Pub.  Wks.  The 
work  eonteimibted  wiu  involve  an  expenditure  of  between 
$300,000  and  $400,000.  A  new  western  entrance  is  to  be 
dredged  out  through  the  sand  strip  just  south  of  the 
present  channel:  it  will  be  400  ft.  wide  and  18  ft.  deep. 
Long  piers  will  be  built. 

Trtnton,  Ont. — Bids  will  be  received  until  Dec.  3 
bv  the  Central  Ontario  Ry.  at  its  General  Offices  in 
Trenton  (Geo.  Collins,  Mgr.)  for  the  clearing,  grading 
track  laying,  ballisting^and  other  work  required  in  the 
eoostmction  of  the  Whitney  Extension  between  the 
aatk  mi]*  near  Lake  St  and  Whitney,  a  distance  of 
aoom   iS  miles. 

Ptttrboro,  Onl. — Bids  will  be  received  until  Nov.  21 
Alex.  J.  Grant,  Supt.  Engr.,  Trent  Canal,  Peterboro,  for 
the  works  connected  with  the  construction  of  the  Rose- 
dale  section  of  the  canal. 

'Colbome,  Ont. — Kastier  &  Porter,  of  Wiarton,  are 
reported  to  have  secured  the  contract  for  constructing 
dock  at  Colbome  (bids  opened  Oct.  *4,  by  the  Dept 
of  Pub.  Wks.  at  Otuwa). 


PROPOSAL*  OPEN. 
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WATKR. 

See  Eag. 
Record. 

Kov.ij.     Pipe,    Atlanta,    G*. Oct  26 

Adv.  Oct  26,  Nov.  3. 

Nov.  I  a.     System,  Velva.  N.   D Oct  s< 

Nov.  13.     Castings,  Chicago,  III Nov.    9 

Nov.  ij.     Improvr    at   pump,   station.   New   York, 

No*.  14.     Pump   house.    Ft.   Morgan,   Ala .'C)ct  tt 

Adv.  Oct  26,  Nov.  3. 

Nov.  14.    Main,   Ft   Mackenrie,  Wyo Nov.    a 

Nov.  14.     Mains.  Grand  Forks.  N.   D Nov.    9 

Nov.  15.    Pipe,    Winnipeg,    Man Oct     $ 

Adv.  Oct  5  to  19  and  Nov.  3. 
Nov.  fS.    Meters  and  meter  boxes,  Norfolk,  Va.Nov.     9 

Nov.  18.     Svstem  in  pub.  bidg.,  Bamesville,  O Nov.    9 

Nov.  18.     Mafau.  Lakewood,  O Nov.    9 

Nov.  31.    Water  sttpply  improv.  at  National  Ceme- 
tery, Sanu  Fe,  N.  M Nov.    9 

Nov.  as.    PteDps,  Atlanta,  (^    Oct  J< 

Adv.  Oct  3<,  Nov.  2. 

Nov.  3$.    Pompiac    engine.    Atlanta.    Ga Oct  36 

Adv.  Oct  30,  Nov.  3. 
Nov.  36.    VM*,   Seattle,  Wash.    Nov.    9 
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Nov.  *8.     Tank  and  trestle,  Ft  Morgan Nov.    a  Nov.  1 5. 

Dee.    ..     Wa't^r  wici;.  Sheliey,  Idaho S^  jS  Nov!  .s! 

Dec.     I.     P.pe,    etc..    Phoenix.   Arix-    Oct  is  ^°J- \\- 

Adv.  Oct    5  to.  .'6.                       r  ^A^  Nov     ;■ 

Doe.  17.     Water    supply^  improv..    etc       Camden,  Nov     6 

N.  J.    Adv.  Oct   13,    t9...---------0<='-  "  N^v"i6' 

Attrition    to    Contractor.,    New    York.  Nov.    6. 

N.  Y.     Adv.  Sep.  28  to  Nov.  2...... Sep.  »8  N°^-    «■ 

Attention    to    Contractors,    etc,    Rome,  "ov.  i». 

N    Y.    .\dv.  Oct.   12  to  Nov.  9 Oct  12  Nov.    9. 

.      Reiervoir.  etc,   Blackstone.  V. .Oct  .9  Nov.    9. 

Suction   line,   .Mcxandria,  Va Nov.    9  ^l^' H 

•tWCRAGE  AND  SEWAGE   DISPOSAL.  ^ov.  ^o! 

Nov.  12.     Southbridge,    Mass Nov.    9  Nov  21'. 

Nov.  12.     Sioux  City,  la Nov.    9 

Nov.  13.     Lima.    O Nov.    9  Nov.  21. 

Nov.  IS.     Boston,  Mass.     Adv.  Oct  36 Oct  36  j^^^    ^^ 

Nov.  16.     Buffalo,    N.   Y Nov.    9 

Nov.  30.     Springfield.    O.     Adv.    Nov.    2,   9 Nov.    2  Nov.  25. 

Nov.  30.     Brooklyn,  N.  Y Nov.    9  Nov.  25. 

Nov.  20.     Reading,    Pa.      Adv.    Nov.    9 Nov.     9  Nov.  27. 

Nov.  31.     Youngstown,  O Nov.    9  Nov.  27. 

Nov.  35.     Canton,    O Nov.    a 

Nov.  25.     Ft.   Du   Pont   Del     Adv.   Nov.   9 Nov.    9  Nov.  27. 

Nov.  26.     Seattle,  Wash.    Nov.    9  Nov.  29. 

Nov.  27.     White    Plains,    N.    Y.      Adv.    Nov.    9.. Nov.     9 

Dec     a.     Cadillac    Mich.     Adv.    Oct     19,    36 Oct  19  Nov.  29. 

Dec.     3.     Auburn.  N.  Y.    Adv.  Oct  19  to.  Nov.  9.0ct.  19  Nov  30. 

Dec     6.     Forsyth,   Ga.   Nov.     9  Nov.  — . 

Dec     9.     Orrville,  O Nov.     9  Nov.—. 

Dec—.     Ventura,    Cal Nov.    2  Nov.—. 

Jan.    15.     Manila,  P.  I.    Adv.  Oct.  26  to  Nov.  9.. Oct  26  -p^c.     2. 

BRIDGES.  Dec    3. 

Nov.  12.     Troy,   O Oct  I3  Dec.     5. 

Nov.  13.     Toronto,   Ont    Nov.    9  Dec.     7. 

Nov.  13.     Denver,    Colo Nov.    9  Dec.     9- 

Nov.  15.     Glendive,  Mont    Adv.  Sep.  28  to  Oct  12. Sep.  28  Dec.  10. 

Nov.  IS.     Portland,    Ore Oct  19  Dec.  10. 

Nov.  15.     Mill  Run,  Pa.    Nov.    3  Dec.  10. 

Nov.  15.     Cincinnati,    O Nov.    9  Dec.  17. 

Nov.  19.     Erie,    Kan Nov.    9  Dec.  18. 

Nov.  20.     Georgetown,   S.  C    Nov.    3 

Nov.  22.     South  Bend,  Ind Nov.    9  Dec.  23. 

Nov.  25.     Los  Angeles,  Cal Nov.    9  Dec.  31. 

Nov.  29.     West    Bethlehem.    Pa Oct  26  Dec—. 

Nov.  29.     Portland.  Ore Nov.    3  Dec — . 

Dec  II.     Wailuka,    H.    I Nov.    9  Dec.—. 

Dec  31.     Canton,  CHiina.    Adv.  Oct  26,  Nov.  2.. Oct  26  Dec.  — . 

Dec.  — .     Ventura,    Cal Nov.    3  Tan.      6. 

PAVING  AND  ROAD  MAKING.  kb.  T' 

Nov.  II.     Atlantic  City.  N.  J.    Adv.  Nov.  2 Nov.    3  F<=j'-     '• 

Nov.  13.     Troy.  O Oct  I3  f  ">•  — • 

Nov.  12.     Denton,     Md. Oct  26 

Nov.  12.     Chicago.  Ill Nov.    9 

Nov.  12.     Media,    Pa. Nov,    9 

Nov.  12.     Lima,    O Nov.    9 

Nov.  12.     Woodbury.  N.J Nov.    9  •«j„„  ,, 

Nov.  13.     Brooklyn.  N.  Y:   Nov.    3  ^^o^- "• 

Nov.  14.     New    York,    N.    Y Nov.    3  »j„„   ,, 

Nov.  14.     Cedar    Rapids,   la Nov.    2  '^<"- "• 

Nov.  15.     Pensacola,    Fla.     Adv.    Oct    19,   36.... Oct   19  lunv  n 

Nov.  IS.     Davenport,    la Oct  26  nXV' ,, 

Nov.  15.     Cincinnati,   O Oct  26  '>ov.  iz. 

Nov.  16.     Bluffton,    Ind Nov.    9  ij°       !' 

Nov.  16.     Norwood,    O Nov.    9  S           " 

Nov.  16.     Washington.  D.   C.    Adv.   Nov.   9 Nov.    9  S"'- "• 

Nov.  18.   Brookhaven.    Miss Oct  26  No^- "• 

Nov.  18.     Albany.  N.  Y.    Adv.  Nov.  2.  9 Nov.    2  Nov.  12. 

Nov.  18.     Atlanta,    Ga Nov.    9  Nov.  12. 

Nov.  18.     Lakewood,     O Nov.    9  ■.. 

Nov.  19.     St     Louis.     Mo Nov.     9  Nov.  12. 

Nov.  20.     Brooklyn,    N.    Y Nov.     9  Nov.  12. 

Nov.  20.     Hot  Springs.  Ark Nov.    3  Nov.  14. 

Nov.  31.     Greenville.  Tenn.     Adv.   Oct.  26 Oct  26  «. 

Nov.  21.     Albany,    N.  Y.    Adv.  Nov.   2.   9 Nov.    2  Nov.  14. 

Nov.  21.     Lancaster.    Pa.    Nov.    9  Nov.  15. 

Nov.  23.     Dcs  Moines,  la Nov.    9  xt         ^ 

Nov.  25.     Columbia,  S.  C.     Adv.  Nov.   3,  9 Nov.    2  Nov.  16. 

Nov.  25.     Ft    Myer.    Va.     Adv.    Nov.    9 Nov.    9  Nov.  16. 

Nov.  25.     Lima,    O Nov.    9  „         o 

Nov.  26.     Seattle.    Wash Nov.    9  Nov.  18. 

Nov.  26.     Ft    Flagler,    Wash Nov.    9  „         „ 

Nov.—.     Tacoma,    Wash Oct  26  Nov.  18. 

Dec     3.     Monticello,    Ind.     Nov.    a  •.,         » 

Dec     3.     Palatka,  Fla Nov.    3  S'"'- 'I' 

Dec.    6.     Salt    Lake    Oty,     Utah Oct  19  Nov.  18. 

Adv.  Oct  19  to  Nov.  9.  Nov.  19. 

Dee.  13.     Valparaiso.    Ind.    Sep.     »  Nov.  19. 

Dec.—.     Ventura.    Cal ; Nov     2  Nov.  19. 

— ^^^— —    York,    Pa           . .                                           Sen      T  Nov.  20. 

Ithaca.  N.' Y."AdV.Oct."i9*. '.'■.*.'.'. ■■".■^!  13  Nov.  20. 

Ft    Worth,    Tex Nov.  a  xt 

Nov.  20. 

POWER  PLANTS,  QA8  AND  ELECTRICITY. 

Nov.  12.     Panama    Nov.    3  Nov.  20. 

Nov.  12.     Chico.    Cal Oct  26  Nov  so 

Nov.  12.— Washington.   D.  C.   Nov.    3  "<>''•  ^o. 

Nov.  14.     Cincinnati,     O Oct  19  Mnv    51 

Nov.  IS.     Charleston,  S.  C Sep.  14 

Nov.  16.     Evansville,    Ind Nov.    9  Nov    sr 

Nov.  18.     Newburg  HeighU,  O Nov.     3 

Nov.  19.     Panama Nov.    a  Nov  21 

Nov.  19.     Washinitton.  D.  C Nov.    2  Nov' si' 

Dec.     I.     Montreal.    Que Oct.  26  Nov  21' 

Hendersonville,  N.  C.  Nov.    3  Nov  22 

Alexandria,  Va Nov.    9 

BUILDINGS.  Nov.  23. 

Nov.  23. 

Nov.  II.     Rest  pavilion,  etc..  Atlantic  City,  N.  J.. Oct  2S  Nov.  25. 

Adv.   Oct  26 

Nov.  13.     School    Seattle,  Wash < Oct  13  Nov.  25. 

Nov.  13.     Schools,    Pipestone,    Minn Oct.  1 9 

Nov.  13.     Pub.  bIdg.,  Parsons,  Kan.    Nov.    3  Nov.  2<; 

Nov.  12.     Y.  M.  C.  A.  bIdg.,  Steubenville,  O Nov.    2 

Nov.  13.     Armory,  Hillsboro,   N.  D Nov.    3  Nov.  26. 

Nov.  12.     School,    Down,   Kan Nov.    2  Dec.     2. 

Nov.  12.     Brick  for  pub.  bIdg..  Washington,  D.  C.Nov.    2  Nov.  30. 

Nov.  1 2.     Pub.  bldg..  Chicago,  111 Nov.    9 

■Nov.  12.     Pub.   bldg.,    Breeseport,    N.    Y Nov.    9  Dec.     3. 

Nov.  13.     Pub.  bldg..  Ontral   Islip.  N.  Y Nov.    3  Dec.     3. 

Nov.  14.     New  industrial  plants.  Ft.  Morgan,  Ala. Oct  3<  Dec.     4. 

Adv.  Oct.  26. 

Nov.  14.     Armory.  Pine  Grove,  Pa .....Nov.    2  Dec.     6. 

Nov.  14.     School,    Jersey  City,   N.  J Nov.    9  Dec.  10. 

Nov.  14.     HtK.    school.    Cleburne,    Tex Nov.    9  Dec.  11 

Nov.  IS.     Pub.  bldg.,  Chippewa  Falls,  Wis Oct.     $  Dec.  11. 

Nov.  IS.     Y.  M.  C.  A.  bldg.,  Tampa,  Fla Oct.  19       

Nov.  IS.     School,    Superior,    Wis Oct.  36 

Nov.  IS.     Y.  M.  C.  A.  bldg.,  Chattanooga.  Tenn.. Nov.    3        

'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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Pub.  bldg.,  Chippewa  Falls,  Wis Oct     s 

Pub.  bldg..    South   Bend,   Ind Nov.    9 

Schools,  El  Rito,  N.  M Nov.    9 

Pub.  bldg.,  St  Louis,  Mo Nov.    9 

Htg.  hospital.  Ft.  D.  A.   Russell,  Wyo..Nov.    x 

Bus.   bldgs.,  Columbus,  O Nov.    2 

New  indus.  plant.  Washington,   D.    C. ..Oct.  26 

Indus,    plant.    Las   Animas,    Colo Nov.    2 

Hotel,    Ft    Wayne.    Ind Nov.    9 

Add.   to  pub.   bldg.,  Los  Angeles,  Cal.. Nov.    3 
Post  bldgs.,   Jefferson  Barracks.   Mo.... Oct.  36 

Bus    bldg.,    Lawton,    Okla Nov.    2 

School,   Mescalero,   N.   M Nov.    3 

Plumb,  work,  pub.  bldg..  Ft  Monroe,  Va.Nov.    2 

Pub.  bldg.,  Columbus,   O Nov.    3 

Bus.    bldg.,   Auburn,    N.    Y Oct     S 

Pub.    bldgs..    Greenville.   Tenn Oct.  36 

Adv.  Oct  26  to  Nov.  0. 

Pub.    bldg..    Toronto,    Ont Nov.    9 

Post  office,   Portsmouth.  Va Oct.  19 

Adv.    Oct.   19,    26. 

Exten.  to  post  office.  Tyler,  Tex Oct  19 

Jail,    Franklin,    W.    Va Nov.    2 

Post  office  improv.,  Nashville,  Tenn Nov.    9 

Steel   framing  for  roof  of  Senate  BIdg., 

Washington,  D.   C Nov.    9 

Post  bldg..  Ft  Mackenzie.  Wyo Nov.    9 

Post  Office,    Marion,   Ind Oct.  26 

Adv.    Oct.    26.   Nov.   2. 

Church,  Abilene,  Tex Nov.    9 

Hotel,   Bluefield,  W.   Va Nov.    9 

University  gymnasium.  Madison,  Wis... Oct.     5 

School.   Allegheny,    Pa Oct  19 

School,  Washington,   D.   C Nov.    3 

Foundations,    etc.,    P.    O.    bldg.,    Devils 

Lake,    N.   D.     Adv.   Nov.    2,    9 Nov.    2 

Post  Office,    Nevada.    Mo Oct  3* 

Post    Office,    Waldoboro.    Me Nov.    3 

Pub.    bldg.,   Remsen,    N.   Y Nov.    9 

Pub.  bldg.,   Wernersville,  Pa Nov.     3 

School,   Alpine,    Tex Nov.    3 

Bus.    bldg.,    Jacksonville,    Fla Nov.    3 

Dwelling.    Mobile,    Ala Nov.    9 

Exten.  to  post  office,   Detroit,  Mich Nov.    3 

Tunnel    to    htg.     pub.     bldg.,     Madjson, 

Wis Nov.    9 

Post    office     Ann   Arbor,    Mich Nov.    9 

Church,    Falls   City,    Neb Oct  26 

Industrial    plants.   Ft.    William,   Ont... May  it 

School.   Anderson.    Ind Sep.  s8 

Fire  house,  Ventura,  Cal Nov.    2 

Y.  M.   C.  A.,  Aurora,  111 Nov.    9 

School,    Coopersville,   Mich Nov.    9 

School     Washington,   D.    C Nov.    9 

Plans  for  Capitol,  San  Juan,  P.  R Sep.  at 

Court    house    and   jail,    Cairo,    Ga Oct.  26 

College,   Agricultural    College.   Mich Oct.  19 

Industrial  plant,  Hubbard   City,  Tex. ..Oct  26 

MISCELLANEOUS. 

Torpedo  Cases,  Ft.  Totten,  N.  Y Oct.  19 

Adv.  Oct.   19  to  Nov.  2. 

Drainage  conduits,  Atlantic  City.  N.  J.. Nov.    3 
Adv.  Nov.  2. 

Grandstand,  New  York.  N.  Y Nov.    3 

Supplies,    Washington,    D.    C Nov.    3 

Docks,  etc.,   Chicago,  111. Nov.    9 

Track  laying  cars,   etc..  Panama Nov.    2 

El  ry.  franchise,  Ventura,  Cal Nov.    2 

Levee,  Pine  Bluff,  Ark Nov.    2 

Canal,   West   Point     Miss Nov.    a 

Embankment  wk..  Lawrenceburg,  Ind.. Nov.     2 

Adv.  Nov.   2,  9. 

Elevators.  Minneapolis,  Minn Nov.    3 

Ditch,    Logansport,    Ind Nov.    9 

Monument,    Chalmette,    La Oct  I3 

Adv.  Oct.   12  to  Nov.   2. 

Docks,   etc.   Buffalo,  N.   Y Nov.    » 

Dredging,    Philadelphia,    Pa. Oct.  19 

Adv.  Oct.   19  to  Nov.  9. 
Pier,    Charleston,   S.    C Nov.    a 

Levee  work.  Pine  Bluff,  Ark Oct  19 

Adv.  Oct.  19  to  Nov.  9. 
Locks   and   dams,    Dallas,    Tex Oct  I3 

Adv.  ()ct   12  to   Nov.  9. 
Hoisting   engines,   etc.,    Portland,    Ore.. Oct  26 

Adv.  Oct.  26  to  Nov.  9. 

Removal   of  wreck,   Boston,  Mass Nov.    a 

Ditch     Madison,    Minn Nov.    9 

Ditch,  Ft   Dodge,   la Nov.    9 

Supplies,    Washington.    D.    C Nov.    3 

Boiler,    Buffalo,    N.    Y Nov.    9 

Garb.    disp..    Baltimore,    Md Nov    9 

Dredge    and    snag    boat.    New    Orleans, 

La.     Adv.    Sep.    28  to   Oct    19 Sep.  28 

Rock     and     earth     excavation,      Detroit, 

Mich.     Adv.   Oct   12,  19,  Nov.   9 Oct  I3 

Breakwaters,    Ludington.    Mich Oct  26 

Adv.  Oct.  26  to  Nov.  9.  r>         « 

Dredging.    Muskegon,   Mich Oct.  26 

Adv.  Oct.  26  to  Nov.  9. 

Dredging,    Galveston,   Tex Oct  2* 

Adv.  Oct.  26  to  Nov.  9.  —         < 

Dredging,    Mobile.   Ala Oct  so 

Adv.  Oct.  26  to  Nov.   9. 

Wharf,  Ft   Sumter,  S.  C ^  ov.    a 

Jetty   work,  Galveston,   Tex Nov.    3 

CanaL  work,  Peterboro,  Ont Nov.    9 

Dredging,   Newport.  R.   I Oct  26 

Adv.  Oct.  26  to  Nov.   9. 

Tile   drain.    Pesotum,    III Nov.    9 

Elevator.  New  Orleans,  La Nov.    9 

Locks,   etc,    Mobile,  Ala « Sep.  a< 

Adv.   Sep.   28  to  Nov.  9. 
Dredging.  Mattituck,  N.  Y.   Oct  26 

Adv.  Oct.  26  to  Nov.  9. 
Levee    work,    Memphis.    Tenn Nov.    a 

Adv.  Nov.   2.  9. 
.Supplies,  Bremerton,  Wash Nov.    9 

R.    R.    work,    Trenton,    Ont Nov.     9 

Bulkhead,    Ft.   Caswell,   N,  C Nov.    9 

Adv.  Nov.  9. 

Ditch  work,  Wausau,  Wis Nov.     a 

Ditch,    Wheaton,  Minn Nov.    9 

Garb.   disp..   Altoona,   Pa Nov.    a 

Adv.   Nov.   2,  9. 

Ditch  work.  Canton,  N.  Y.    Adv.  Nov.  9.N0V.    9 

Wharves,    Mobile.    Ala Nov.    9 

El.    ry   franchise.    New    Orleans,    La.... Oct.  26 

Ditch,  Emmetsburg,   la Nov.    9 

-  Lease  of  limestone  quarries,  Newark,  N. 

J.     Adv.  Oct.  < Oct     S 

-  R.  R.  work.  St  Louis.  Mo Nov.    a 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND     TRADE     SOCIETIES. 

AiCERiCAN  Society  of  Civil  Engineers.  Secretary, 
Charles  Warren  Hunt,  220  West  57th  St.,  New  York. 
■Next  meeting  November  20,  1907.  Paper  on  the  Rein- 
forced  Concrete  Work  of  the   McGraw   Building, 

American  Society  or  Mechanical  Engineers.  Sec- 
retary, Calvin  W.  Rice,  29  West  39th  St..  New  York. 
Annual  meeting,  New   York,  Dec.   3-6,    1907. 

American  Institute  of  Electrical  Engineers.  Sec- 
retory,  Ralph   W.  Pope,  29  West  39th  St.,  New  York. 

American  Institute  of  Mining  Engineers.  Secretory, 
R.  W.  Raymond.  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretory, 
W.   H.    Merrill,  Jr.,   Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,   Washington,    D.    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventii^ting  En- 
gineers. Secretory,  W.  M.  Mackay,  113  Beekman  St, 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretory, 
Clement  H.   McLeod,  877  Dorchester  St.,  Montreal. 

Society'  for  the  Promotion  of  Engineering  Educa- 
tion. Secretory,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretory, 
Prpf.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Society  of  Municipal  Improvements. 
Secretary,  George  W.  Tillson,  831  Ocean  Ave.,  Erooklyn, 


THE  HENRY  HUDSON  MEMORIAL  BRIDGE. 

The  New  York  City  Department  of  Bridges  has  just 
submitted  for  the  approval  of  the  Municipal  Art  Com- 
mission a  design  for  the  Henry  Hudson  Memorial  Bridge 
across  the  Harlem  River  at  Spuytenduyvil  at  a  point  about 
equivalent  to  the  location  of  what  would  be  220th  St., 
if  the  present  system  of  streets  were  extended  so  far. 
It  is  proposed  to  create  a  public  park  at  this  point  and 
to  extend  Riverside  Drive  to  connect  with  it,  thus  mak- 
ing the  bridge  not  only  a  memorial  of  the  great  discov- 
erer, but  also  an  important  element  in  the  magnificent 
river-front    improvements    of    the    metropolis. 

The  bridge  will  carry  the  driveway,  promenade  and 
four  lines  of  car  tracks  across  the  river  and  valley 
at  a  maximum  height  of  about  217  ft.  above  mean  high 
water  and  will  have  extreme  dimensions  of  about  2,840 
ft.  in  length  and  80  ft.  in  clear  width.  It  will  have  a 
center  span  of  710  ft.  in  the  clear  with  massive  orna- 
mental abutment  piers  flanked  on  one  side  by  three  and 
on  the  other  side  by  four  loo-ft.  full-centered  arches 
with  wide  piers  and  approaches  terminating  at  each  end 
in  elaborate  grand  stairways.  The  construction  will  be 
mainly  of  concrete  containing  steel  members  and  faced 
in  some  places  with  cut-stone  masonry.  The  design  is 
essentially  monumental  and  has  been  carefully  developed 
in  strict  conformity  with  the  latest  theories  and  struc- 
tural practice  and  to  present  a  beautiful  appearance. 

The   axis    of    the    bridge    is    on    a    tangent    and    is    for- 


use  of  counterforts,  ribs  and  flanges  extended  from  the 
main  body  of  the  concrete. 

The  arch  ring  is  reinforced  by  forty-eight  full  length 
3ox3o-in.  rectangular  steel  ribs  each  made  of  four  8x8-in. 
corner  angles  latticed  together  with  inside  bars.  The 
ribs  are  arranged  in  twelve  vertical  planes  and  arc  thor- 
oughly braced  together  by  struts  in  vertical,  longitudinal 
and  transverse  planes.  The  ends  are  seated  on  skew- 
back  footings  and  are  thoroughly  anchored  to  the  ma- 
sonry, and  the  ribs  together  form  a  complete  span  which 
will  be  erected  on  falsework  before  the  commencement  of 
the  concreting.  At  each  abutment  t-he  main  ribs  are  sup- 
plemented by  three  intermediate  I-shape  auxiliary  ribs, 
two  panels  long. 

Groups  of  six  rectangular  vertical  posts,  each  2  ft, 
square  and  composed  of  four  6x6-in.  angles  latticed,  are 
supported  on  the  arch  ribs  and  are  riveted  to  all  of 
them  at  intersections,  thus  forming  an  additional  connec- 
tion between  the  ribs.  They  are  also  riveted  to  hori- 
zontal transverse  distributing  plate  girders  connecting 
them  just  above  the  tops  of  the  ribs,  distributing  the 
stresses  and  securing  perfect  alignment  in  the  members. 
The  vertical  posts  as  well  as  the  arch  ribs  are  filled  with 
concrete,  and  the  former,  in  groups  of  six,  are  enclosed 
by  concrete  curtain  walls  which  form  the  8x22-ft.  hollow 
spandrel   posts. 

The  function  of  the  steel  is  to  strengthen  the  concrete 
by  semi-hooping  effects,  to  carry  its  proportion  of  the 
compressive  sti^sses,  and   to  resist  the  shrinkage   stresses 


THE      PROPOSED      HENRY      HUDSON      MEMORIAL      BRIDGE,      WITH      A      710-FOOT      REINFORCED      CONCRETE      CENTER      SPAN. 


Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.   H. 

American  Railway  Engineering  and  Maintenance 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  963 
Monadnock  Block,  Chicago 

American  Water  Works  Association.  Secretory,  J. 
M.  Diven,  Charleston,  S.  C. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39th 
St..   New   York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.   O.  Box  433,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.    L.   Lyle,   39   Cortlandt   St,   New   York. 

American  Public  Works  Association.  Secretory,  W. 
•H.    Flint,   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1233  Land  Title 
Building,    Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building,    Philadelphia. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  358  Broadway,  New 
York. 

American  Public  Health  Association.  Secretory, 
Dr.  C.  O.  Probst,  Columbus,  O 


The  Johnson  system  of  fireproof  floor  construction 
has  now  been  used  in  131  buildings  in  53  different 
cities,  although  it  is  comparatively  new.  These  build- 
ings are  used  for  manufacturing,  warehouse,  office  and 
public  purposes,  and  several  modifications  of  the  floor- 
ing have  been  made  in  them  to  answer  different  require- 
ments. The  system  has  a  bottom  course  of  concrete 
containing  a  reinforcement  of  metal  fabric,  a  middle 
ifourse  of  rows  of  hollow  terracotta  blocks  separated  by 
i-in.  strips  of  concrete,  and  a  top  course  of  concrete. 
These  floors  are  built  by  the  National  Fire  Proofing  Co., 
New  York  and  Chicago,  which  has  issued  a  pamphlet 
illustrating  them  and  contoining  reports  of  tests. 


tunately  located  at  a  point  where  the  gneiss  and  dolomite 
rock  rises  nearly  to  the  surface  of  the  ground  at  the 
abutment  and,  according  to  the  indications  of  numerous 
diamond  drill  exploration  borings,  will  aff'ord  satisfac- 
tory footings  at  a  depth  probably  not  greater  than  about 
20  ft.  below  datum,  which  is  taken  at  mean  high  water, 
thus  enabling  the  substructure  to  be  advantageously 
constructed  entirely  in  open  excavation.  Between  the 
abutments  the  maximum  depth  of  the  water  is  about  25 
ft.  and  the  surface  of  the  rock  dips  in  both  directions 
at  a  maximum  angle  of  afcout  3<i|  deg.  toward  the  center 
of  the  river,  where  it  is  about  125  ft.  below  the  datum. 

The  main  span  crosses  the  full  width  of  the  Harlem 
River  and  four  tracks  of  the  New  York  Central  R,  R.  The 
center  line  of  the  arch  ring  has  a  span  of  725  ft.  and 
a  rise  of  177  ft.  and  the  arch  itself  is  a  single  continu- 
ous mass  of  concrete  70  ft.  wide  increasing  in  radial 
thickness  from  i  s  ft.  at  the  crown  to  28  ft.  at  the 
skewbacks.  It  carries  longitudinal  spandrel  walls  at  the 
crown  and  vertical  piers  and  arches  on  the  rest  of  the 
span.  These  piers  form  8x22-ft.  columns  sup- 
porting on  each  side  of  the  center  line  fi've  pairs  of 
spandrel  arches  of  31  ft.  7  in.  clear  span.  Above  them  steel 
columns,  girders,  floor  beams  and  stringers  carry  the 
concrete  arches  of  the  50-ft.  roadway  and  the  rein- 
forced concrete  slabs  of  the  15-ft.  cantilever  sidewalks 
forming  the  upper  or  main  deck.  Below  this  is  a  sec- 
ond deck  providing  for  the  future  installation  of  four 
car  tracks  in  an  arcade  over  and  between  the  spandrel 
arches. 

.  The  character  of  the  structure  is  designated  by  the 
designer,  Prof.  Wm.  H.  Burr,  as  articulated  concrete 
construction  calculated  to  concentrate  definite  stresses 
and  to  provide  the  requisite  strength  and  rigidity  for  the 
large  concrete  surfaces  without  involving  additional  dead 
load  from  large  masses  of  concrete  not  necessary  to 
resist  the  working  stresses,  results  which  are  attained 
by   the   system   of   embedded   steel   members   and   by   the 


developed  as  the  wet  concrete  becomes  hardened.  Great 
care  is  taken  to  avoid  seating  principal  steel  members  on 
the  concrete  and  to  provide  steel  bearings  for  them  in 
every  case. 

The  calculations  are  made  by  two  independent  meth- 
ods, first,  the  arch  curve  was  determined  by  the  approx- 
imate graphic  method;  second,  the  least  work  method 
was  used  analytically  with  the  Cain  graphic  method  and 
all  principal  dimensions  were  computed,  not  scaled.  The 
results  of  both  methods  checked  satisfactorily.  The  live 
load  is  assumed  at  15,000  lb.  per  lineal  foot  and  the 
position  of  maximum  strain  at  all  points  is  determined 
by  the  influence  line  method  combined  with  reaction 
locus  curves.  In  addition  to  direct  dead  and  live  load 
stresses,  the  calculations  were  made  for  stresses  due  to 
temperature  changes,  shrinkage  during  setting,  deforma- 
tion of  arch  curves  by  deflection  and  axial  strain.  The 
location  of  the  curve  is  so  near  the  cehter  of  gravity 
of  the  arch  ring  that  under  no  possible  condition  can  the 
unit  compression  in  the  concrete  fall  below  400  lb.,  the 
maximum  compression  under  no  condition  exceeding 
750  lb.  The  exact  proportions  of  the  concrete  have  not 
yet  been  determined,  but  it  is  expected  that  a  rich  con- 
crete will  be  specified  which  will  develop  a  strength  of 
about  3,000  lb.  for  i2xi2-in.  test  cubes.  It  is  estimated 
that  there  will  be  in  the  main  span,  including  the  roadway 
platform,  about  12,000  tons  of  structural  steel  and  47,000 
cu.  yd.  of  concrete. 

The  skewback  piers  are  very  prominent  and  important 
features  of  the  design.  They  are  ii5xi55-ft.  hollow 
towers  with  concrete  walls  faced  with  granite  and  rise 
above  the  roadway  to  a  total  height  of  300  ft.  above 
mean  high  water.  They  are  richly  ornamented  and  have 
in  the  lower  portions  carvings  in  high  relief  representing 
portions  of  the  hulls  of  Hudson's  ancient  ships. 

The  structure  is  being  designed  under  the  direction  of 
Prof.  Wm.  H.  Burr,  who  prepared  a  general  outline 
of  it  for  Commissioner  Stevenson,  of  the  Department  of 
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Bridges  Borc  than  «  jrvar  tigo.  Since  that  time  Mr.  L.  S. 
Mnwiriff,  of  tbc  Department's  ciigin«erinc  staff  has  been 
in  direct  charge  of  tiM  conpautiotts  under  Professor 
Bter's  CBfimrision  and  the  approval  of  Mr.  C.  M.  In- 
tenon*  chief  engineer.  Mr.  NMutney  Warren,  of  War- 
ren ft  Wctmore.  is  the  associated  architect. 


THE    BOSTON   TERMINAL   PROBLEM. 

In  a  long  refwrt  to  the  Massachusetts  Railroad  Com. 
■iaion  on  the  traffic  and  equipment  conditions  of  the 
BoMoa  ft  Albany  R.  R..  Vice-President  A.  H.  Smith,  of 
Cha  New  York  Central  Lines,  throws  some  interesting 
li^t  00  the  terminal  problem  in  Boston  with  reference 
to  its  present  capacity  and  future  improvement  of  elcc- 
Mr.  Smith  states  that  there  has  been  no 
of  the  interest  taken  to  find  a  solution  of  the 
terminal  problem  in  Boston,  but  further  study 
and  ittTcstigation  tend  to  create  grave  doubt  as  to  the 
■itilw  of  abandoning,  in  such  a  short  time,  without 
uons,  the  commodious  South  Station,  which 
^  prOTided  at  great  coat  and  after  long  and  comprc- 
siTC  Studies  by  the  best  ex^wrts  obtainable;  cspe* 
titSiy  when  all  the  facBities  originally  contemplated  and 
partiaUy  prorided  have  not  yet  been  fully  utilized.  This 
abaBdoomcnt.  if  it  happens,  means  the  severance  of 
vnion  ^csUties  for  the  convenient  transfer  of  passen- 
gcrtt  and  the  discommoding  to  some  extent  of  certain 
al  relations  which  the  station  has  created,  irre- 
of  the  consideration  of  the  great  expense  in- 
volrcd.  Mr.  Smith  emphasizes  the  fact  that  if  a  serious 
error  was  committed  in  the  building  of  this  terminal  for 
the  special  purpose  for  which  it  is  now  being  used,  which 
coodtision  he  hesitates  to  accept,  it  affords  a  monumen- 
tal illustration  of  the   necessity  of  conservative  action. 

During  the  period  of  densest  traffic,  the  South  Sta- 
tion is  now  handling  about  88  trains  per  hour  or  ap- 
proximately one  train  per  track  in  the  station  every  20 
minutes.  During  the  rush  hours  of  the  holiday  season, 
ft  has  handled  97  trains  per  hour,  or  a  train  per  track 
CTcry  17  minutes.  Considering  the  time  required  to  load 
baggage,  mail  and  express,  this  compares  favorably  with 
any  terminal  in  the  world  in  efficiency.     * 

The  plans  which  have  thus  far  been  evolved  in  the 
Park  Square  site  to  handle  the  present  train  service  of 
the  Boston  &  Albany  would  require  the  handling  of 
four  trains  per  track  per  hour,  or  the  equivalent  of  a 
train  per  track  per  15  minute*,  requiring  greater  efficiency 
than  the  service  now  given  at  the  South  Station.  The 
bnsincaa  now  handled  at  the  South  Station,  aggregating 
S$o  trains  per  day,  includes  about  50  per^cent.  suburban 
trains,  for  the  major  portion  of  which  electric  opera- 
tion was  anticipated  and  double-track  subways  provided 
with  an  estimated  capacity  of  10,000  passengers  per  honr 
in  each  direction.  If  this  subway  operation  of  the  sub- 
urban service  may  be  realized  in  the  future,  it  will  per- 
nut  a  corresponding  increase  in  the  through  train  ser- 
Tice  on  the  main  track  level.  This  involves,  according  to 
Mr.  Smitb.  a  system  of  electric  traction  which  will  be 
entirely  reliable  at  all  times  under  the  peculiar  tidal 
and  climatic  conditions  which  prevail  tn  that  section, 
and  for  which  there  is  now  no  precedent  as  a  guide.  It 
is  hoped  that  the  electric  service  at  New  York,  with  dif- 
ferent kinds  of  construction,  may  indicate  a  satisfactory 
solution  of  the  problem. 


THE    FORBES    STERILIZER. 

Some  of  our  San  Francisco  readers  will  doubtless  rec- 
ognize  that  the  apparatus  shown  in  the  accompanying  il- 
lustration is  the  same  in  principle  as  the  sterilizers  sent 
to  that  city  by  the  War  Department  eighteen  months  ago 
to  furnish  pure  drinking  water  to  the  people  of  the 
afflicted  city.  For  some  eight  or  ten  years  the  Forbes 
Company's  shop  at  1334  Callowhill  St.,  Philadelphia,  has 
been  kept  busy  furnishing  apparatus  of  this  nature  to 
▼ariotts  federal  departroenU.  and  aside  from  supplying 
a  few  sterilizers  to  large  companies  which  urgently  re- 
quested tbem  for  thorough  trial,  the  company  has  not 
been  selling  the  appliances  outside  of  government  cir* 
des.  The  reason  for  this  unusual  condition  is  worth 
mentioning.  The  army  in  the  Philippines  during  the 
early  days  of  the  occupation  of  the  islands  had  much 
trouble  in  securing  sutublc  drinking  water  and  Drs. 
Walter  Reed,  E.  O.  Shakespeare  and  Victor  C.  Vaughn 
were  appointed  a  board  to  ascertain  the  best  method  of 
otrtaiaing  it.  Orer  thirty  appliances  for  the  purpose 
were  thoroughly  tested  and  the  Forbes  sterilizer  was 
judged  to  be  superior  to  all  others  submitted  for  trial. 
a  decision  that  led  to  the  steady  government  demand 
for  the  apparatus  in  various  forms,  from  a  little  port- 
able apparatus  supplying  hourly  1  o  or  12  gal.  to  the 
large  plant  in  the  Sute.  War  and  Navy  Building  at 
Waahingtcm.  It  might  be  added  that  the  company  is 
now  prepared  to  furnish  plants  having  capacities  of 
500.000  gal.  of  sterilized  water  per  hour,  employing  a 
mnnber  of  units  for  the  purpose. 

The  object  of  the  sterilizer  is  to  boil  the  water  in  a 
doeed  receptacle  for  just  sufficient  time  to  sterilize  it 
enong^  for  all  potable  porposei  and  then  cool  the  boiled 
water  by  making  it  give  up  its  heat  to  the  fresh  supply 
which  is  about  to  be  treated.  In  this  way  none  of  the 
natural  gases  in  the  water,  which  make  it  palatable,  is 
lost,  sod  the  vtatoat  use   is  made   of  the  applied   heat. 


The  illusUation  shows  the  type  of  apparatus  operated 
by  exhaust  steam,  which  need  not  have  a  pressure  ex- 
ceeding I  lb.  The  water  passes  through  a  raw-water 
valve  A  and  its  riser  pipe  to  a  level-regulating  cham- 
ber, which  it  enters  through  a  valve  B  controlled  by  a 
float.  When  the  water  reaches  the  desired  level  the 
valve  is  closed  automatically,  but  should  the  water  rise 
slightly  above  the  operating  level  the  excess  passes  over 
the  little  weir,  C,  into  the  overflow  pipe,  D.  From 
the  regulating  chamber  the  raw  water  passes  down  the 
pipe,  £,  into  G,  the  so-called  "heat  exchange."  This  is 
much  like  a  surface  condenser,  the  raw  water  entering 
above  the  tube  sheet.  F,  while  the  hot  sterilized  water 
is  circulated  within  the  tubes.  The  raw  water  is  warmed 
and  the  hot  water  cooled  in  this  part  of  the  *  apparatus, 
which,  when  working  under  ordinary  good  conditions 
furnishes  sterilized  water  at  a  temperature  of  5"  to  8*' 
above  that  of  the  raw  supply. 

The  water  from  G  enters  the  heater,  H,  containing 
steam  pipes,  Q,  which  raise  its  temperature  to  the  boil- 
ing point.  When  it  arrivers  at  this  condition,  it  boils 
over  like  a  full  kettle  on  a  hot  stove,  except  that  the 
water  boils  up  through  a  fountain  tube,  I,  into  a  hot- 
water  pan,  J,  from  which  it  enters  the  tubes  of  the 
heat  exchange.  These  tubes  end  in  a  sterile  water  cham- 
ber, L,  from  which  the  water  rises  in  the  pipe,  M,  into 
a  chamber  containing  a  cup  weir,  N,  for  maintaining 
the  correct  level  in  J.  The  sterile  water  is  drawn  off 
through  the  pipe,  O.  Steam  for  sterilizing  is  admitted 
at  P,  and  the  condensed  steam  is  drawn  off  at  R;  the 
apparatus  itself  can  be  sterilized  by  sending  steam  through 
the  pipe,   S. 

The  makers  state  that  very  little  sediment  or  scale 
is  found  in  the  apparatus,  but  as  all  parts  are  readily 
reached  for  cleaning  it  is  not  believed  that  trouble  will 
ever  arise  from  this  cause.  The  raw  and  sterilized  water 
compartments  can  be  flushed  out  at  any  time  through 
the  washout  cocks,  T  and  U. 

The  apparatus  is  made  of  copper  and  brass  thor- 
oughly protected  by  tin  coatings.    It  is  provided  in  many 
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forms  and  sizes,  including  special  patterns  that  can  be 
transported  to  the  roost  remote  camp  without  special 
difficulty.  The  heating  may  be  done  with  gas,  kerosene, 
gasoline,  electricity,  coal  or  wood,  and  the  makers  will 
provide  apparatus  which  will  work  below  or  above  the 
atmospheric  boiling  point  if  it  is  desired. 

The  efficiency  of  the  apparatus  may  be  indicated  by 
repeating  some  of  the  statements  of  the  army  board 
previously  mentioned.  Three  styles  of  the  apparatus  were 
tested,  and  were  found  to  rid  water  of  all  living  germs 
except  a  few  spore-bearing  bacteria,  without  causing  any 
loss  of  the  natural  gases  or  any  flat  taste.  The  bac- 
teria which  passed  through  the  apparatus  were  consid- 
ered of  no  significance  by  the  board.  The  temperature 
of  the  sterilized  water  was  4^4°  above  that  of  the  raw 
supply. 


TURBINES   FOR   THE    UTILIZATION   OF 
EXHAUST  STEAM. 

The  firm  of  Willans  &  Robinson,  of  Rugby,  Eng- 
land, builders  of  high-speed  turbines  and  steam  engines, 
has  been  recently  engaged  on  the  construction  of  tur- 
bines for  the  utilization  of  exhaust  steam.  They  have 
at  present  under  construction  at  their  Rugby  Works, 
two  machines  of  the  normal  output  of  1350  kw.  with 
an  overload  capacity  of  2000  kw.  These  are  the  larg- 
est exhaust  turbines  constructed  in  Europe.  These  ma- 
chines are  for  the  works  of  Sir  Bernard  Samuelson 
&  Co.,  of  Middlesbrough,  and  have  been  arranged  to 
take  steam  from  a  number  of  non-condensing  blowing 
engines  used  for  supplying  air  to  a  number  of  blast 
furnace*. 

The  turbines  are  coupled  to  three-phase  generators 
working  with  a  periodicity  of  40  with  a  pressure  of 
3000  volts  and   running  at  a  speed  of  2400  r.p.m.     This 


is  a  very  high  speed  for  the  output  developed.  The 
machines  will  work  in  parallel  with  a  number  of  other 
turbines  working  in  the  same  district,  and  will  supply 
power  to  iron  works  and  also  power  in  bulk  to  the 
local  power  distribution  company.  Each  steam  turbine 
exhausts  into  a  surface  condenser  of  Messrs.  Willans 
&  Robinson's  type,  each  condenser  being  designed'  to 
give  a  vacuum  of  29  in.  with  a  temperature  of  circulat- 
ing water  of  60"  F.,  the  quantity  of  steam  to  be  dealt 
with  at  normal  load  being  45,000  lb.  and  about  70,000 
lb.   at  the   overload. 

One  special  feature  of  the  plant  is  the  arrangement 
of  relief  valves,  all  low  pressure  steam  that  is  not 
required  for  doing  work  in  the  turbine  being  by-passed 
direct  into  the  condenser,  so  that  all  the  steam  output 
of  the  blowing  engine  is  returned  to  the  boilers  as 
condensed  water.  The  condensing  plant  is  fitted  with 
Edwards  type,  three-throw  air  pumps,  driven  by  means 
of  three-phase  induction  motors  through  machine  cut 
gearing.  The  circulating  pumps  are  of  the  centrifugal 
type  and  are  driven  by  low-tension  induction  motors. 
The  water  for  circulating  is  pumped  from  the  river 
and  forced  through  27-in.  cast-iron  mains  to  the  tur- 
bine house,  a  distance  of  some  250  yards,  the  amount 
of  circulating  water  being  about  4500  imp.  gal.  per 
minute. 

Messrs.  Willans  &  Robinson  have  also  on  hand 
20oo-kw.  exhaust  turbines  for  the  South  Wales  Dis- 
trict, the  machines  being  arranged  to  work  in  con- 
junction with  heat  accumulators,  the  exhaust  steam  in 
this  case  being  furnished  by  colliery  winding  engines. 
Amongst  other  sets  on  hand  at  Rugby,  there  is  a  5oo-kw. 
exhaust  turbo-alternator  for  supplying  power  to  an 
ironworks  and  colliery  in  the  Stafltordshire  district, 
working  in  conjunction  with  a  vertical  non-condensing 
blowing  engine.  The  Willans  &  Robinson  exhaust  tur- 
bine is  suitable  not  only  for  driving  electric  generators, 
but  also  for  driving  blowers,  exhausters,  ventilators  and 
also  high  lift  centrifugal  pumps. 

Messrs.  Willans  &  Robinson  also  supply  high-pressure 
steam  turbines  of  all  outputs  from  2,000  to  10,000  h.-p. 
and  have  supplied  or  have  on  order  within  the  last 
three  years  near  one-quarter  million  horse-power  in 
steam  turbines,  the  machines  being  exported  to  all  parts 
of  the  world. 


AUTOBIOGRAPHICAL      STATEMENTS      OF 
AN     EMINENT    ENGINEER. 

A  few  months  ago  the  new  Welfare  Building  of  the 
Westinghouse  Air  Brake  Co.  was  dedicated,  and  in  an 
address  at  that  time  Mr.  Walter  C.  Kerr  made  some 
very  interesting  statements  concerning  his  early  engi- 
neering experiences.  These  statements  are  here  quoted 
verbatim : 

When  I  look  at  the  opportunities,  comforts  and  pleas- 
ures afforded  by  an  institution  of  this  character,  which 
you  have  justified  by  being  a  body  of  men  banded  to- 
gether so  firmly  and  with  such  good  motives  as  to  war- 
rant the  creation  of  this  structure,  I  cannot  help  think 
of  the  contrast  all  this  presents  to  the  conditions  under 
which  I  worked  when  I  was  as  young  as  the  youngest 
boy  here  and  continued  to  work  until  I  was  as  old  as 
the  average  apprentice;  how  at  the  age  of  twelve  I  was 
shingling  roofs  and  tacking  on  laths  for  the  plasterers 
in  a  town  buried  so  far  in  the  middle  of  a  far  western 
state  that  I  had  never  seen  a  railroad.  Then  working 
at  several  things  until  I  landed  at  one  end  of  a  sur- 
veyor's chain,  tramping  the  Western  prairies,  often  wad- 
ing waist  deep  in  the  waters  of  the  marshes,  sleeping  in 
a  tent,  eating  what  I  could  get,  and  drinking  water  so 
bad  that  it  would  not  make  tea  nor  coffee,  but  would 
turn  into  something  like  ink.  The  best  school  I  had 
was  not  as  good  as  your  worst  one,  and  1  did  not  have 
much  time  to  attend  it  either.  Such  a  thing  as  a  night 
school  was  never  heard  of.  The  night  was  the  time  to  ■ 
sleep,  and  we  did  not  have  electric  lights,  gas,  nor  much 
of  anything  brighter  than  moonshine.  No  one  was  think- 
ing about  organized  welfare,  and  the  world,  with  its 
facilities,  as  you  know  it,   was  very   far  away.  , 

It  happened,  however,  that  I  got  hold  of  a  catalogue, 
from  which  I  selected  about  half  a  dozen  drawing  in- 
struments and  a  book  called  "Gillespie's  Land  Survey- 
ing," another  on  "Elementary  Projection,"  and  an- 
other on  "Shades,  Shadows  and  Perspective,"  scarcely 
knowing  what  these  books  were  about,  except  that  I 
thought  from  their  titles  that  they  would  teach  draw- 
ing and  surveying.  From  the  pictures  in  the  books,  I 
made  a  drawing  board,  a  T-square,  and  two  triangles, 
and  I  well  remember  mortising  the  T-square  blade  into 
the  head,  which  prevented  the  triangles  running  over 
the  left  hand  edge  of  the  board.  Notwithstanding  such 
ignorance  of  the  things  you  always  knew  all  about,  I 
learned  to  draw  the  kind  of  things  these  books  taught, 
studied  land  surveying  until  I  understood  it,  studied 
the  surveying  instruments  from  the  pictures  in  the 
books  and  it  was  shortly  after  this  that,  when  work- 
ing as  chainman,  the  head  surveyor  found  that — although 
I  had  never  had  a  transit  in  my  hands — I  could  run 
one  from  what  I  had  dreamed  about  it,  and  so  I  was 
promoted  to  transitman.  It  thus  carne  that  I  ran  a 
transit  on  the  Western  prairie  when  I  was  only  sixteen 
years   old  and   got  a  man's   wages   for  doing  it.     It  was 
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then  that  I  learned  for  the  first  -time  that  if  any  one 
would  learn  something  that  fto  one  expected  him  to 
do,  some  one  would  soon  want  it  done  and  want  him 
to  do  it.  I  also'  learned  in  a  good  many  ways  what 
a  day's  work  was  and  it  was  a  good  deal  longer  than 
anything  we  know  of  now. 

I  mention  these  things,  not  to  tell  the  story  of  my 
life,  but  just  that  little  piece  of  it  which  is  necessary 
to  show  some  of  the  younger  men  who  live  in  this  land 
of  plenty,  surrounded  on  every  hand  by  things  that  help 
them,  something  I  know  personally  of  wjiat  a  boy  can 
do  when  his  lot  is  cast  so  far  away  from  everything 
that  he  has  to  even  use  his  imagination  to  believe  that 
the  things  of  the  world  exist. 

In  the  course  of  time  a  small  foundry  grew  up  in  the 
neighborhood  and  I  used  to  get  the  job  of  running  the 
engine  and  boiler,  fired  with  wood,  Saturday  afternoons 
while  the  engineer  went  into  the  foundry  to  help  pour. 
Then  I  got  a  chance  to  mold  waffle  irons  and  bob  sled 
shoes.  In  the  winter,  when  the  snow  was  several  feet 
deep  on  the  ground,  I  used  to  go  to  a  little  grist  mill 
and  help  the  engineer  and  the  miller  until  1  knew 
every  nut  and  bolt  in  the  engine,  the  condition  of  the 
piston  rings,  and  every  step  of  the  process  of  milling 
flour.  I  would  walk  five  or  ten  miles  back  into  the 
woods  to  get  a  chance  to  work  for  a  day  without  pay 
in  a  saw  mill.  When  a  steamboat  landed  at  the  levee, 
perhaps  once  or  twice  a  week,  I  would  always  run  from 
wherever  I  was  at  the  ffrst  blow  of  the  whistle,  get 
there  as  soon  as  the  boat,  and  stay  on  board,  gener- 
ally with  the  engineer,  as  long  as  the  boat  was  tied  up. 
To  have  a  steamboat  go  up  or  down  the  river  was  a 
much  bigger  day  to  me  than  a  day's  holiday  would 
now  be  to  any  of  you.  Even  a  corn  sheller,  a  mowing 
machine,  a  piano,  or  a  door  lock  was  food  for  inves- 
tigation. I  lost  no  opportunity  to  get  them  apart  and 
together  again  and  well  remember  as  a  boy  of  fifteen 
repairing  the  action  of  a  disabled  piano  on  which  most 
of  the  hammers  stuck. 

Now  there  is  a  lot  of  talk  about  opportunities,  and 
lots  of  money  is  being  spent  in  and  about  Pittsburgh 
to  provide  opportunities  for  young  people,  all  the  way 
from  welfare  buildings  to  libraries  and  technical  schools, 
but  I  want  to  tell  you  that  you  have  a  thousand  times 
as  many  opportunities  around  you  every  day  as  any- 
body can  ever  intentionally  provide  you  with,  and  it 
is  these  opportunities  that  you  must  see  and  grasp.  As 
a  boy  I  would  have  walked  a  hundred  miles  to  have 
spent  one  week  in  any  shop  that  any  of  you  have  ever 
worked  in,  and  I  would  have  walked  from  Minnesota 
to  Pittsburgh  to  have  had  a  tenth  part  of  the  oppor- 
tunities many  throw  away  every  day.  The  real  trou- 
ble is  that  you  have  so  many  in  this  dense  civilization 
that  by  familiarity  they  are  likely  to  seem  commonplace 
and  be  overlooked. 


DOUBLE    LOCK    FOR    STEEL    SHEETING. 

Some  time  ago,  details  were  printed  in  this  journal 
of  a  lock  for  steel  sheet  piling,  by  means  of  which  the 
driving  of  such  piles  was  materially  facilitated.  This 
device  has  proved  entirely  successful,  and  a  modifica- 
tion of  it  has  recently  been  placed  on  the  market  for 
use  where  double  piles  are  considered  necessary.  In 
this  system  standard  steel  channels  without  bolts  or 
rivets  are  used,  and  the  salvage  is  thereby  materially 
increased.  The  channels  are  held  at  the  top  and  the 
bottom  by  locks,  which  differ  only  in  a  cutting  edge  being 
used  on  the  bottom  lock  instead  of  the  flat  top  adopt- 
ed for  the  top  lock,  of  which  a  diagram  is  given  in  the 
accompanying  illustration.  The  double  lock  holds  the 
pair  of  piles  at  a  uniform  distance  apart  and  thus  leaves 
a  space  into  which  any  kind  of  water-tight  material  may 
be  poured  or  rammed.  The  National  Interlocking  Steel 
Sheeting  Co.,  70  West  Washington  St.,  Chicago,  are  the 
makers  of  the  lock. 


PUMPING  IN  THE  WILLISTON  IRRIGATION 
PROJECT. 

The  actual  pumping  of  water  from  the  Missouri  River 
into  the  canal  system  of  the  Williston  irrigation  project 
in  western  North  Dakota  has  begun,  and  until  cold 
weather  prevents,  tests  of  the  apparatus  and  the  gradual 
filling  and  priming  of  the  main  canals  and  pressure  pipes 
will  continue  in  order  that  the  system  may  be  in  good 
condition  to  deliver  water  for  next  season's  crops.  A 
great  deal  of  interest  attaches  to  this  project  by  reason 
of  the  fact  that  it  is  the  first  to  be  undertaken  in  North 
Dakota,  and  also  because  of  the  unique  engineering 
features   \n   connection   with   it. 

The  Missouri  River  has  a  habit  of  constantly  cutting 
its  banks  and  changing  its  channel,  so  that  it  was 
found  impossible  to  locate  any  structure  for  the  diver- 
sion of  water  by  gravity  without  incurring  enormous 
expense  to  protect  it  from  the  scour  of  the  stream, 
moreover  its  grade  was  so  flat  that  any  gravity  canal 
would  be  of  prohibitive  length.  Fortunately  large  beds 
of  lignite  were  discovered  in  the  vicinity,  affording  cheap 
fuel,  and  the  engineers  conceived  the  plan  of  building 
a  station  at  the  coal  mines  and  transmitting  power  elec- 
trically to  the  river.  The  pumps  are  placed  on  floating 
barges  which  will  accommodate  themselves  to  changes  in 


the  river  channel  and  in  the  water  level.  The  water  is 
delivered  through  pipes  with  flexible  joints  into  several 
basins  located  at  a  sufficient  distance  from  the  shore  to 
be  safe  from  encroachment  by  the  shifting  river.  From 
these  basins  the  water  will  be  pumped  into  canals  to 
cover  the  irrigable  lands.  The  basins  also  serve  for  the 
purpose  of  settling  silt,  large  quantities  of  which  are 
carried  in  suspension  by  the  Missouri  River.  During 
the  winter  the  barges  will  be  drawn  out  of  the  water 
to  points  where  they  will  be  safe  from  ice  gorges  and 
sudden   freshets. 

On  Sept.  25  the  steam  turbine  generating  machinery 
was  started  up  for  the  first  time,  and  on  the  following 
day  the  electric  current  at  22,000  volts  was  turned  on 
the  transmission  line  to  the  intake  pumping  station.  On 
Sept.  27  the  two  pumping  units  located  on  the  barge 
were  started.  During  the  present  month  the  pumping 
system  has  been  operated  at  various  times,  raising  the 
water  gradually  in  the  settling  basin  so  that  the  banks 
could  be  puddled  wherever  there  was  any  indication  of 
weakness. 

A.  producer  designed  for  burning  lignite  coal  is  used. 
As  the  mine  is  carried  farther  into  the  vein  the  quality 
of  the  coal  improves,  and  the  little  difficulties  experienced 
in  starting  the  plant  are  being  overcome.  It  is  ex- 
pected that  5,000  acres  will  be  irrigated  during  1908. 

The  Williston  power  house  will  also  supply  power  for 
the  Bu ford-Trenton  project,  transmitting  it  by  wire  22 
miles.  The  installation  of  the  electrical  apparatus  and 
the  four  pumping  units  in  the  station  which  receives  the 
power  from  Williston  has  been  completed  at  Buford,  and 
the  pumping  machinery  is  now  about  mounted  on  the 
barge.  The  wires  will  be  manufactured  this  winter,  and 
it  is  hoped  to  have  them  placed  on  the  poles  early  in 
the  spring,  so  that  power  may  be  transmitted  in  time 
for  supplying  water  as  anticipated.  It  is  expected  that 
more  than  3,500  acres  can  be  supplied  with  water  under 
the   Buford-Trenton   project   in    1908. 


AN  ASHOKAN   DAM   INQUIRY. 

The  Commissioners  of  Accounts  of  New  York  City 
have  been  ordered  by  Mayor  McClellan  to  investigate 
tlie  recent  award  by  the  Board  of  Water  Supply  of 
the  contract  for  the  construction  of  the  Ashokan  dam. 
This    was    given    to    MacArthur    Bros.    Co.    and    Winston 


DOUBLE    LOCK    FOR    STEEL    FILES. 

&  Co.  at  a  tender  of  considerably  higher  than  that  of 
the  lowest  bidder,  the  John  Peirce  Co.  The  latter 
company's  bid  was  very  low,  due  i'o  certain  estimates 
regarding  earthworks,  which  apparently  did  not  allow 
for  the  diiference  between  railway  and  dam  construc- 
tion. Mr.  Peirce  is  understood  to  have  stated  that 
while  he  would  lose  money  on  the  contract,  he  would 
take  it  if  the  Board  of  Water  Supply  insisted.  This 
Board  and  its  engineers  recognized  the  many  dangers 
to  the  public  interests  which  arise  when  a  greai  con- 
tract is  let  af  a  figure  that  will  make  it  a  source  of 
loss  rather  than  profit,  and  accordingly  the  contract 
went  to  the  next  bidder.  This  decision  has  received  the 
hearty  approval  of  all  engineers  who  have  had  experi- 
ence in  the  construction  of  large  dams.  It  was  urged 
by  Messrs.  John  R.  Freeman,  F.  P.  Stearns,  Wm.  H. 
Burr  and  J.  Waldo  SmicTi,  whose  collective  opinion  on 
such  a  subect  cannot  be  excelled  professionally.  The 
Commissioners  of  Accounts  oppose  to  that  testimony  a 
statement  by  Col.  T.  W.  Symons,  H.  P.  Gillette,  D.  J. 
Hauer  and  Otto  H.  Klein,  to  the  effect  that  tlie  Peirce 
bid  was   large   enough  to  give  the   contractor  a  profit. 


FAST    TURBINE    INSTALLATION. 

What  is  probably  a  record  in  furnishing  and  installing 
steam  turbines  was  made  by  Allis-Chalmers  Co.  in  con- 
nection with  two  i,ooo-kw.  units  and  accessories  which 
that  company  built  for  the  South  Works  of  the  Illinois 
Steel  Co.,  at  South  Chicago,  111.  The  contract  was 
signed  on  May  13,  1907;  shipment  commenced  from 
factory    on    May   25,  and   was    finished   on   May    31;    the 


erection  of  both  units  was  completed  July  16,  and  com- 
mercial load  was  put  on  the  machines  July  22.  Since 
that  time  they  have  operated  almost  continuously,  car- 
ryine  loads  up  to  1,500  kw.  each;  that  is,  loads  50  per 
cent,  above  their  rated  capacity.  At  one  stretch  the 
turbines  ran  over  three  weeks  day  and  night  without 
being  stopped.  The  turbines  are  installed  in  a  tem- 
porary wooden  building,  and  no  crane  nor  the  usual 
facilities  were  available  during  the  erection.  Since 
starting,  the  turbines  have  given  no  trouble  whatso- 
ever, and  the  manufacturer's  engineers  left  them  in 
charge  of  the  Illinois  Steel  Co.'s  operators  within  a  few 
days  after  load  was  first  carried. 

The  installation  consists  of  two  units,  each  comprising 
a  i.ooo-kw.  Allis-Chalmers  steam  turbine  coupled  to  a 
i,ooiJ-kw.,  25-cycle,  3-phase,  2,300-volt,  Allis-Chalmers 
turbo-alternator;  together  with  necessary  surface  con- 
densing apparatus,  pipe  connections,  and  switchboard. 
The  speed  of  the  turbines  is  1,500  r.p.m.;  each  is  pro- 
vided with  a  direct-connected  exciter. 


THE     WAINWRIGHT     PROTECTED     CURB 
PATENTS. 

The  United  States  Circuit  Court  for  the  Eastern. 
District  of  Louisiana  has  rendered  the  following  de- 
cision in  the  case  of  the  Steel  Protected  Concrete  Co. 
et  al.  V.  Central  Improvement  &  Contracting  Co.,  the 
opinion  being  written  by  Judge  Saunders. 

1.  The  bill  herein  alleges  that  one  of  the  complain- 
ants, the  Steel  Protected  Concrete  Co.,  is  the  owner,, 
and  that  the  other  complainant,  the  Crasser  Contract- 
ing Co.,  is  the  exclusive  licensee  of  three  certain  pat- 
ents, taken  out  by  one  H.  H.  Wainwright,  for  im- 
provements in  concrete  curb  and  gutter  work;  and  that 
the  defendant  is  infringing  said  patents.  The  relief 
prayed  for  is  an  injunction,  restraining  the  defendant 
from  further  infringements  and  a  decree  ordering  an- 
accounting  by  defendant  of  profits  realized  from  past 
infringements  and  payment  to  complainants  of  the  sum 
so  found  to  be  due.  The  defendant  denies  the  validity 
of  the  Wainwright  patent  and  claims  to  be  construct- 
ing metal  protected  curbs  under  a  valid  patent  issued  to 
one  Gustavo   Soniat  du  Fossat. 

2.  The  Wainwright  patents  are  as  follows: 

(i)  Patent  No.  428,432,  issued  May  20,  1890.  Appli- 
cation filed  August  21,   1889. 

In  this  patent  Mr.  Wainwright  asserts  that  he  "ha» 
invented  a  new  and  useful  improvement  in  street  curbs. 
.  .  .  My  invention  consists  of  a  curb  for  pave- 
ments, roads,  lots,  etc.,  embodying  a  frame  for  hold- 
ing a  filling,  .such  as  artificial  stone,  or  pavement,  etc.,. 
and  an  anchor  for  said  frame;  the  novel  features  be- 
ing hereinafter  fully  set  forth  and  definitely  claimed." 
The  claims  allowed  in  this  patent  are  five  in  number. 
The  first  four  describe  the  particular  frame  and  anchor, 
and  the  corner  bar  shown  in  the  drawings.  The  fifth 
claim  is  general: 

"5.  In  a  curb,  a  frame  having  a  corner  bar  with  a 
tongue  on  its  inner  face,  substantially  as  and  for  the 
purpose  set  forth." 

The  general  object  of  the  entire  device  described  in 
this  patent  seems  to  have  been  to  construct  a  frame  in 
which  a  concrete  curb  could  be  built  in  situ,  and,  as 
one  of  the  incidents  of  this  construction,  it  was  pro- 
posed to  place  a  metal  bar  on  or  imbedded  in  the  up- 
per outer  edge  of  the  curb  so  as  to  protect  that  edge 
from  being  chipped  and  broken  by  the  impact  of  wheels 
backed  against  the  curb.  "It  will  be  noticed,"  the  patent 
sets  forth,  "that  the  frame,  excepting  the  outer  face  of 
the  corner  bar,  is  embedded  in  the  composition  or  Bill- 
ing; said  frame  thus  preventing  disintegration  of  the 
filling  and  materially  adding  to  the  strength  of  the  curb. 
The  (corner)  bar  protects  the  corner  of  the  curb  from 
contact  with  the  wheels  of  the  vehicles,  and  the  curb 
is  firmly  supported  and  sustained,  owing  to  the  anchors. 
.  .  .  It  will  be  seen  that  I  produce  a  superior  curb, 
the  same  possessing  strength  and  durability,  rendering 
good  service,  and  avoiding  the  heavy  stone  heretofore 
in  use." 

The  claimed  utility  of  the  device  is  thus  seen  to  con- 
sist: (i)  In  strengthening  the  entire  structure  of  a  curb 
made  of  artificial  stone  or  cement;  and  (2)  in  protect- 
ing the  outer  upper  edge  of  such  a  curb  from  being  • 
chipped  and  broken.  The  protection  of  the  upper  outer 
edge  of  the  curb  is  not  the  sole  nor  even  the  special 
and  prominent  utility  claimed  to  be  effected  by  the  com- 
bination. The  patentee  seems  to  have  imagined  that  the 
principal  utility  of  his  invention  consisted  in  the  sup- 
posed strengthening  of  the  mass  of  the  curb  by  the 
frame  in  which  it  was  formed,  or  the  anchors  holding 
that  frame.  The  function  of  the  corner  bar  is  men- 
tioned  only   in   one    sentence,    and   then   inexactly. 

That  the  patentee  believed  that  the  chief  value  of  his 
device  was  due  to  the  frame  an3  anchors,  which  he  de- 
scribed minutely  and  carefully,  becomes  more  evident 
on  reference  to  the  claims  made  in  his  first  appli- 
cation. These  claims  were  also  five  in  number,  and  all 
of  them  were  concerned  solely  with  the  frame,  and  the 
corner  bar  is  mentioned  only  once,  and  that  brief  ref- 
erence is  comprised  in  eight  words.  The  claims  in  the 
first   application   are   as    follows: 

"i.  A  frame   for  a  curb  consisting  of  uprights,  a  bar 
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the  naw,  uid  pieces  »t  the  base  of 
and  opricbth  ■■hiiiititlly  as  described. 

'a.  A  fnaw  for  a  cnrb  adapted  to  be  filled,  subttan- 
tiaUy    as    dcscrikd.    peorided    with    a    protectinc    corner 


"3.  A  full  for  a  curb,  adapted  to  be  filled,  sabstan- 
lially  as  dcKribcd  in  combination  with  a  tupporting 
anchor  as  Mattd. 

**4.  A  earb,  coniining  of  a  frame,  an  anchor  sup. 
ponint  the  ssbk.  and  filling  material  embedding  said 
fraase;    the    parts   bciac   combined    and    substantially    as 


**S.  A  fraasc  consasttng  of  uprights,  a  rod  or  bar  con* 
the  saaK,  base  pieces   for  said  uprights  and  an- 
frame,   in  combination   with  filling 
resting  on  said  base   pieces  and  embed* 
4fav  *i>*  uprights,  substantially  as  described. 

"HeH«T     H.     WAIKWalGHT." 

It  it  ohrieas,  I  think,  both  from  the  claims  as  first 
ande,  and  frocn  the  claims  as  allowed  in  the  patent, 
aad  froai  the  language  of  the  body  of  the  patent,  that 
Mr*  Wainwright's  idea  was  thai  the  frame  and  an- 
chors described  in  his  patent  was  the  feature  which 
gave  it  value.  The  comer  bar  is  only  on  incident.  His 
chief  object  was  to  strengthen  the  mass  of  the  curb, 
•at  to  protect  its  outer  upper  edge.  While  this  fact 
dees  not  disentitle  him  to  the  benefit  of  any  invention 
he  may  have  made  incidentally  and  as  a  minor  part  of 
his  saain  purpose,  it  is  a  material  fact  in  determining 
the  real  meahing  and  extent  of  his  claims- 

The  patent  gives  no  verbal  description  of  the  cor- 
ner bar  used  to  protect  the  upper  outer  edge  of  the 
curb,  except  that  it  has  a  tongue  at  the  back  of  it  to 
enter  certain  slots  or  recesses  in  the  arms  of  the 
frame.  This  docs  not  state  or  imply  that  the  tongue 
is  continuous  from  one  end  of  the  bar  to  the  other. 
Nor  does  the  description  in  the  patent  indicate  whether 
the  comer  bar  is  flat  or  curved.  The  drawings  show 
a  curved  comer  bar,  with  a  flat  tongue  between  parallel 
faces,  from  the  point  where  it  leaves  the  bar.  A  cross- 
of  the  bar  in  the  drawings  shows  that  it  is  a 
of  a  pipe.  The  enfire  bar  as  shown  in  the 
drasrings  might  be  obtained  by  splitting  a  small  iron 
pipe  and  fastening  an  iron  sheet  at  the  middle  point  of 
the  segment  taken  and  extending  to  or  beyond  the  cen- 
ter. The  only  function  which  is  stated  to  be  subserved 
by  the  tongue  is  that  it  rests  in  the  slots  of  the  arms 
of  the  frame.  There  is  no  suggestion  that  more  tongue 
is  required  than  enough  to  rest  in  these  slots,  nor  that 
the  tongue  helps  in  any  way  to  hold  the  comer  bar  in 


(j>   Patent  No.  614.587.  issued  Nov.  S2,    1898.     Appli* 
catioB  filed  January  26,  1898: 

On  January  36,  1808,  Mr.  Wainwright  filed  an  appli* 
lor  a  patent  for  "Improvements  in  the  means  for 
projecting  edges  of  concrete  work."  This 
application  was  eventually  changed  so  as  to  read:  "Im- 
provements in  the  construction  of  concrete  curb  and  gut- 
ter work."  The  first  clause  in  this  application  as  filed 
read:  "Tliis  invention  relates  to  improvements  in  means 
for  protecting  projecting  edges  of  concrete  work."  This 
claoae  was  also  finally  changed  so  as  to  read:  "This  in- 
vention relates  to  improvements  in  the  construction  of 
corliinc  guttering  and  similar  concrete  work."  Under 
this  tpplicatioti,  Mr.  Wainwright  made  seven  claims,  as 
foUows: 

"1.  The  coatUnatioa  in  concrete  work,  of  a  continu- 
«aa  awtal  bar  for  protecting  the  comer  of  the  work, 
for  lemnorarily  supporting  said  har  during  con- 
of  the  work,  and  concrete  backing  laid  against 
aaid  bar.  whereby  amalgamation  of  the  concrete  and 
mtUi  sorfaccs  fixes  the  bar  in  place,  subsuntially  as 
described. 

"a.  The  combination  in  concrete  work  of  a  continuous 
bar  for  protecting  the  comer  of  the  work,  ad- 
gnides  for  temporarily  supporting  said  bar '  dur- 
iaC  conMraetion  of  the  work  and  concrete  backing  laid 
f  ■■***  aaid  bar,  whereby  amalgamation  between  the  con- 
crete and  aictal  surfaces  fixes  the  bar  in  place,  subsun- 
taally  as  described. 

"3.   Tb«  combinatioa   in   concrete  work  of  a   continu- 
oaa   galvanized   metal    bar    for    protecting   the    comer    of 
the    work    and    concrete    backing    laid    agaiiut    the    bar, 
,  whereby  amalgamation   of  the  cement   and  concrete  sur- 
faces fixes  the  bar  in  place,  substantially  as  described. 

"4.  The  coodriaation  in  concrete  work  of  a  continu- 
oas  gahrasiicd  awtal  bar  for  protecting  the  comer  of 
the  wofk.  foidc*  for  the  bar  consisting  of  a  support  and 
an  adJBslable  bracket  thereon,  and  concrete  backing 
placed  arooad  aaid  guides  and  against  said  bar,  sub- 
MiDtially  as  and  for  the  purpose  described. 

"5.  The  combination  in  concrete  work  of  a  concrete 
carb  aM^  gutter,  and  a  continnotu  metal  bar  at  the 
front  edge  of  the  gutter  and  between  it  and  the  street 
panac  sabetaatially  a*  described. 

"&  The  comtlnatioo  in  concrete  work  of  a  continuous 
galraniicd  metal  bar  for  protecting  tbe  comer  of  the 
work,  temporary  guides  for  said  bar  consistiog  of  sup- 
ports, j.  aad  brackets,  k,  adjustably  secured  to  said 
■Hipotu  and  recessed  to  receive  said  bar,   snbstantially 


"j.   The   coaibination   in   carbing   and   guttering   of   a 
(alranixad  metal   bar,   E,    for   protecting  tbe 


corner  of  the  curb,  temporary  guides  for  said  bar  con- 
sisting of  supiwris,  j,  .ind  brackets,  k,  adjustably  se- 
cured to  said  supports  and  recessed  to  receive  said  bar, 
E.  and  continuous  metal  bars,  G,  at  the  front  edge  of 
the  gutter  and  between  it  and  the  street  paving,  sub- 
stantially as  described." 

All  the  above  claims  as  made  were  finally  rejected  by 
the  I'atent  Office  and  tacitly  abandoned  by  Mr.  Wain- 
wright, who  substituted  in  lieu  thereof  the  following 
three  claims,  which  were  allowed,  after  considerable 
time  and  discussion,  viz.: 

"I.  The  combination  in  curb  and  gutter  work  of  a 
continuous  galvanized  metal  T-bar  at  the  exposed  cor- 
ner of  the  work,  brackets  adapted  to  support  said  bar 
during  the  progress  of  the  work,  and  concrete  backing 
laid  against  the  said  bar  and  embedding  said  brackets, 
substantially  as  and  for  the  purpose  described. 

"2.  Tbe  combination  in  curb,  and  gutter  work  of  a 
continuous  metal  T-bar  at  the  exposed  corner  of  the 
work,  brackets  recessed  to  receive  the  rib  of  said  bar 
and  support  the  bar  during  the  progress  of  the  work, 
and  concrete  laid  against  said  bar  and  embedding  said 
brackets,  whereby  the  union  between  the  set  concrete 
and  the  bar  holds  said  bar  in  place,  substantially  as 
described. 

"3.  The  combination  in  curb  and  gutter  work  of  ad- 
justable recessed  brackets,  a  continuous  metal  Tbar 
provided  with  a  rib  adapted  to  fit  said  brackets,  and 
concrete  laid  against  said  bar  and  embedding  said  brack- 
ets substantially  as  described." 

In  his  specifications  in  this  patent,  Mr.  Wainwright 
says: 

"When  curbs  and  similar  work  are  constructed  of 
concret*ri  it  is  indispensable  that  the  corners  of  the 
curbs,  etc.,  shall  be  protected  from  breakages  due  to  the 
collision  of  vehicles  and  other  objects  therewith,  and  I 
have  devised  a  system  of  protecting  such  corners  by 
practically  continuous  bars  of  iron  or  steel.  This  sys- 
tem is  not  broadly  herein  claimed,  since  it  is  the  sub- 
ject of  my  earlier  patent;  but  I  do  claim  the  improve- 
ments thereon,  hereinafter  particularly  described.  Said 
improvements,  in  general  terms,  comprise  the  following 
principles  and  mechanical  elements:  The  protection  of 
the  corners  of  the  work  consists  of  a  bar  of  galvanized 
iron  or  steel  of  peculiar  shape  (hereinafter  described; 
A  T-bar,  the  sections  of  which  are  laid  with  closely 
abutting  ends  so  that  the  sections  together  form  a  con- 
tinuous bar.  Now,  I  have  discovered  that,  when  a 
surface  of  iron  or  steel  is  backed  with  concrete,  such 
an  adhesion  or  union  takes  place  that  the  iron  or  steel 
is  held  to  the  concrete  with  great  tenacity,  even  when 
the  iron  or  steel  is  not  embedded  in  but  merely  laid 
firmly  against  the  concrete  backing.  I  have  made  a 
highly  useful  application  of  this  discovery  in  my  present 
invention,  wherein  I  first  set  up  brackets  containing  guide 
ways.  These  brackets  support  the  protecting  bars,  while  the 
cement  or  concrete  backing  which  forms  the  curb  is  being 
laid,  shaped  and  set.  When  set,  the  union  between  the 
cement  or  concrete  and  the  bars  has  taken  place  and  said 
bars  are  held  most  firmly  in  position  practically  as  a 
part  of  the  structure  itself.  It  is  to  be  particularly  no- 
ticed here  that  the  structure  mentioned  presents  a  very 
different  condition  from  that  existing  in  a  bar  of  yon 
or  steel,  as  a  stay-bolt  or  tie  rod  is  embedded  in  a 
mass  of  concrete.  The  present  case  is  merely  a  super- 
ficial contact  on  only  the  back  and  tongue  of  the  pro- 
tecting har  and  embedding  the  whole  bar  in  the  con- 
crete is  impossible,  since  that  would  defeat  the  purpose 
of  the  structure,  which  is  that  the  bar  should  project 
or  show   at  the  front  of  the   work." 

He  then  goes  on  to  claim  the  use  of  galvanized  iron 
bars  as  part  of  this  combination.  Now,  obviously,  no 
weight  can  be  given  to  Mr.  Wainwright's  statement  that 
he  had  discovered  that  concrete  adheres  with  great  te- 
nacity to  an  iron  or  steel  surface  on  which  it  is  laid, 
since  that  fact  has  been  observed  and  known  for  cen- 
turies. Practically  the  claimed  improvcAient  consists, 
then,  simply  in  this:  That  Mr.  Wainwright  devised  a 
very  simple  frame  to  hold  in  place  a  bar  having  a 
tongue  and  a  convex  surface  while  the  cement  was 
hardening  on  the  inner  surface  of  the  bar.  There  was 
no  invention  in  remarking  that  the  upper  outer  corner 
of  the  curb  was  liable  to  be  chipped  and  broken  by 
the  impact  of  wheels  against  it.  There  was  no  in- 
vention in  the  general  idea  that  this  upper  corner  might 
be  protected  by  a  metal  covering  or  bar  of  some  kind. 
The  only  question,  then,  is  whether  there  could  be  an 
invention  in  suggesting  that  the  metal  protection  for 
the  comer  should  consist  in  a  solid  galvanized  iron  bar 
having  a  convex  surface  on  the  outside,  with  a  tongue 
extending  into  the  cement,  and  held  in  position  by  a 
frame  until  the  cement  hardened.  The  convex  surface 
of  tbe  bar  had  already  been  suggested  for  this  very  pur- 
pose in  a  patent  issued  to  I.  L.  Landis  for  a  pavement 
curb  on  July  8,  1890,  and  it  had  also  appeared  in  the 
drawings  in  the"  first  patent  issued  to  Mr.  Wainwright, 
and  no  invention  was  claimed.  The  general  idea  that 
the  protecting  bar  should  have  a  tongue  set  into  the 
concrete  also  appears,  though  not  clearly,  in  the  draw- 
ings to  Mr.  Wainwright's  first  patent.  As  neither  the 
idea  of  a  protecting  bar,  nor  tbe  convex  surface  of  that 
bar,  nor  the  existence  of  a  tongue  extending  from  it 
diagoiully  into  the  mass  of  the  cement  were  patenuble. 


it  seems  to  me  that  there  was  nothing  patentable  in  the 
protecting  bar  shown  in  Mr.  Wainwright's  patent.  No. 
614,587,    issued    November   22,    1898. 

The  general  idea  of  protecting  with  metal  pieces  the 
edges  and  corners  of  blocks  of  artificial  stone  dates  back 
to  a  patent  issued  on  December  21,  1869,  to  Francois 
Coignet.  Coignet  claimed  that  his  invention  consist- 
ed  in: 

"Protecting  the  exposed  corners,  sides,  edges  or  angles 
'  of  artificial  stones  by  means  and  with  the  use  of  metallic 
shields    fastened    thereto    in    the    process    of    manufactur- 
ing  said    stone,    substantially    in    the    manner    herein    set 
forth." 

The  drawings  accompanying  and  showing  the  Coignet 
patent  show  that  his  proposed  edge  protector  consisted 
of  two  metal  planes  at  right  angles  and  held  in  place 
by  bolts  or  rods  extending  diagonally  from  the  corner 
into  the  mass  of  the  concrete.  Coignet,  it  is  true,  pro- 
posed to  form  the  artificial  stones  in  which  the  corner 
was  protected  in  molds,  from  which  the  stones  would  be 
taken  and  carried  to  the  place  where  they  were  to  be 
used.  Mr.  Wainwright,  on  the  other  hand,  builds  up 
the  stones  in  the  very  place  and  position  in  which  they 
are  used,  so  that  they  do  not  require  to  be  moved,  but 
remain  where  they  set  and  harden.  But  the  present 
litigation  is  not  concerned  with  this  aspect  of  the  two 
inventions.  The  only  matter  now  under  consideration 
is  the  feature  of  the  two  patents  which  relates  to  the 
protection  of  the  edges  of  artificial  stone  with  a  metal 
shield  or  guard  of  some  shape.  Clearly  Coignet  was 
the  first  to  conceive  the  general  idea  of  this  invention. 
The  only  difference  between  his  metal  protector  and 
that  of  Wainwright  was  that  Coignet's  metal  protector 
was  square-edged  and  held  in  place  by  bolts  or  rods 
with  expanded  ends,  and  running  diagonally  from  the 
corner  into  the  concrete,  while  Wainwright's  metal  pro- 
tector was  convex,  and  was  held  in  place  by  a  continu- 
ous tongue  extending  into  the  concrete  in  the  same  di- 
rection as  the  bolts.  Mr.  Wainwright's  first  patent  in 
1890  shows,  but  does  not  claim  any  invention  for,  the 
convex  s'urface  of  the  corner  metal  protector.  This 
feature  of  the  bar  was,  therefore,  not  patentable  in 
the  second  patent,  that  of  1898.  Besides  the  Landis 
patent.  No.  431,898,  issued  July  8,  1890,  shows  a  metal- 
lic edge-protecting  bar,  having  a  convex  surface  at  the 
edge.  The  use  of  a  galvanized  iron  bar,  instead  of  a 
plain  iron  bar,  was  certainly  not  patentable.  The  use 
of  a  continuous  expanding  tongue  to  hold  the  metallic 
edge  protector  in  place  while  the  concrete  is  hardening, 
and  to  help  hold  it  in  place  after  the  concrete  has  set, 
is  shown  in  a  patent  issued  to  R.  S.  Griffin  on  April 
16,  1872,  for  holding  a  corner  head  of  wood  on  the 
edge  of  a  body  of  plaster.  In  any  case  it  does  not  seem 
to  me  that  the  substitution  of  a  continuous  tongue  in 
place  of  the  bolts  and  stays  shown  in  Coignet's  patent 
presents  patentable  novelty. 

(3)  Patent  No.  727,233,  issued  May  5,  1903.  Applica- 
tion filed  March  8,  1900. 

In  this  patent  Mr.  Wainwright  claimed  invention  for 
the  form  of  the  corner  bar  and  tongue.  The  only  dif- 
ference between  the  corner  bar  and  tongue  described 
in  this  patent  and  the  corner  bar  and  tongue  described 
in  the  patent  of  1898  is  that  the  tongue  in  the  1903 
patent  is  spread  out  or  enlarged  at  the  inner  end.  I 
can  see  no  invention  in  this  change  of  the  form  of  the 
tongue.  The  function  of  the  tongue  being  to  help  hold 
the  corner  bar  tight  to  the  curb,  it  was  so  obvious  that 
this  function  'would  be  better  performed  if  the  end  of 
the  tongue  were  enlarged  that  it  would  occur  to  any 
mechanic  of  tlie  most  ordinary  capacity  and  skill  to 
enlarge  it.  Nor  would  any  mechanic,  so  enllirging  the 
tongue,  dream  that  he  had  thereby  invented  anything 
worth   patenting. 

So  far  as  concerns  the  metal  protecting  corner  bar, 
all  three  of  the  patents  taken  out  by  Mr.  Wainwright 
seem  to  me  to  be  merely  slight  modifications  of  Coig- 
net's construction.  Tho  only  features  in  the  Wain- 
wright construction  of  the  corner  bar  for  which  patent- 
ability could  ever  have  been  claimed — and  the  claim 
for  them  would  have  been  of  very  doubtful  validity — 
were  the  substitution  of  the  convex  corner  bar  for  the 
square-edged  corner  bar  and  the  continuous  tongue  for 
th.  bolts  and  stays  of  the  Coigr<et  bar.  But  these  feat- 
ures appeared  for  many  years  in  Wainwright's  patents 
before  he  attempted  in  the  1903  patent  to  patent  them. 
It  was  then  too  late.  They  had  become  common  prop- 
erty. In  Coignet's  patent  the  drawings  exhibit  the  bolts 
enlarged  at  the  end  to  hold  them  more  firmly  in  the 
concrete.  It  was  inevitable  almost  to  adopt  the  same 
construction,  when  a  continuous  tongue  was  substituted 
for  the  separate  bolts.  The  imbedded  end  of  the  tongue 
would  be  enlarged  to  make  it  more  difficult  to  draw 
the  tongue  out  of  the  concrete,  just  as  the  imbedded  end 
of  the  bolt  had  been  enlarged  for  precisely  the  same 
purpose.  As  regards  the  corner  bar,  my  conclusion 
therefore  is  that  none  of  the  patents  issued  to  Mr.  Wain- 
wright show  invention  or  novelty,  and  that  they  are 
all  void. 

This  conclusion  necessarily  results  in  the  rejection  of 
plaintiff's  demand.  I  was  strongly  inclined  to  hold  that 
the  defendants  were  estopped  from  contesting  the  valid- 
ity of  the  plaintiff's  patents  by  reason  of  the  fact  that 
the   defendants   set   up   a   patent   which    is    nothing   more 
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than  a  copy,  with  immaterial  variations,  of*  the  1903 
Wainwright  patent.  This  patent  of  defendants  is  that 
issued  to  Soniat  Du  Fossat  on  November  22,  ^904,  un- 
der application  filed  on  November  13,  1903.  The  Du 
Fossat  patent  was  applied  for  more  than  six  months 
after  the  issuance  of  Mr.  Wainwright's  last  patent.  Du 
Fossat's  construction  is  so  obviously  copied  from  the 
last  Wainwright  patent  that  its  nullity  is  beyond  ques- 
tion. But  can'  the  defendants  deny  patentability  in  the 
Wainwright  patent,  when  they  claim  patentability  for 
an  illegal  imitation  of  that  patent?  I  am  strongly  in- 
clined to  hold  that  they  cannot.  I  would  so  hold  if 
there  were  authority  for  thus  deciding  this  controversy 
ag  between  plaintiffs  and  defendant.  On  reflection, 
however,  I  have  concluded  that  tlie  evidence  does  not 
necessarily  implicate  the  defendant  in  fraud.  They 
took  advice  of  reputable  patent  lawyers  as  to  their  rights 
and  seem  Jo  have  acted  in  good  faith.  Mr.  Mioton, 
who  was  instrumental  in  procuring  the  Du  Fossat  patent, 
says  he  never  examined  the  Wainwright  corner  bar  un- 
til  he  had   filed   application   for  the   Du   Fossat  patent. 

On  the  whole,  I  have  concluded  that  the  only  judg- 
ment X  can  render  is  one  based  on  the  invalidity  of  the 
Wainwright  patents.  There  must  then,  be  a  decree  in 
favor    of    defendants,    rejecting    plaintiff's    demands. 


PERSONAL    NOTES. 


Mr.  J.  L.  Elder  has  been  elected  county  survteyor  of 
Cambria   County,   Pa. 

Mr.  Bailey  Morledge  was  recently  elected  city  engi- 
neer of  Newport,   Ohio.      . 

H.  W.  Scott,  principal  assistant  city  engineer  of  Seat- 
tle,  Wash.,   died   recently. 

Mr.  H.  B.  Melat  was  recently  elected  county  surveyor 
of  Vernango   County,   Pa. 

Mr.  Charles  H.  Moon  has  been  elected  county  sur- 
veyor of  Bucks   County,   Pa. 

Mr.  Charles  J.  Maddox  has  been  elected  county  sur- 
veyor  of   Montgomery   county,    Md. 

Mr.  Frederick  Young  was  recently  elected  county 
surveyor  of  Luzerne  County,  Pa. 

C.  W.  Sanders,  chief  engineer  of  the  Copper  Range 
R.    R.,  Houghton,    Mich.,   died  recently,   aged   51   years. 

Charles  E.  Perkins,  formerly  president  of  the  Chicago, 
Burlington  &  Quincy  R.  R.,  died  at  his  home  in  West- 
wood,   near  Boston,   Nov.   9,   aged  67   years. 

C.  D.  Wyman,  managing  director  for  the  Stone  & 
Webster  Engineering  Corporation  in  the  Puget  Sound 
region,   died  recently  in   Boston,   aged   57   years. 

Mr.  Thomas  Wheeler,  who  recently  resigned  as  as- 
sistant state  superintendent  of  public  works  of  New 
York,   has  been   elected  mayor  of   Utica,   N.   Y. 

Frank  H.  Earle,  senior  member  of  the  firm  of  Earle 
&  Harrison,  civil  engineers,  Jersey  City,  N.  J.,  died  at 
his  home  in  Newark,  X.  J.,  Nov.   7,  aged  56  years. 

Messrs.  H.  S.  Gwin,  M,  W.  Jenkins  and  J.  C.  Web- 
ster were  recently  elected  county  surveyors  of  Blair, 
Mercer,  and  Greene  counties,  respectively,  Pennsyl- 
vania. 

Mr.  E.  E.  E.  Piper  has  been  elected  county  surveyor 
of  Washington  County,  Md.,  and  Mr.  C.  C.  Billott  was 
recently  elected  county  surveyor  of  Prince  George 
County,  Md. 

James  F.  Jones,  a  well-known  civil  and  mining  engi- 
neer, for  many  years  consulting  engineer  to  the  Read- 
ing R.  R.  system,  died  Nov.  6,  at  his  home  in  Phila- 
delphia, aged  69  years. 

William  R.  Kellogg,  one  of  the  oldest  civil  engineers 
in  Chicago,  died  recently.  He  was  prominently  con- 
nected with  the  construction  of  the  Kansas  City  exten- 
sion of  the  Chicago  &  Alton  R.   R. 

Mr.  A.  Buckel  has  resigned  as  sales  manager  of  the 
Hodge  Electric  &  Mfg.  Co.,  and  is  now  identified  as 
contract  manager  with  the  Freeborn  Engineering  &  Con- 
struction Co.,   Scarritt  Building,   Kansas  City,  Mo. 

Mr.  M.  L.  Hohman,  of  the  firm  of  Hohman  &  I^ird, 
consulting  engineer,  St.  Louis,  Mo.,  has  been  nominated 
as  the  next  president  of  the  American  Society  of  Me- 
chanical Engineers  by  the  nominating  committee  of  that 
society. 

Mr.  H.  L.  Hibbard,  electrical  expert  to  the  Bureau 
of  Construction  and  Repair,  U.  S.  Navy  Department,  has 
resigned  to  enter  the  employ  of  The  Cutler-Hammer 
Mfg.  Co.,  Milwaukee,  Wis.,  makers  of  electric  control- 
ling devices. 

Col.  Charles  Bromwell,  Corps  of  Engineers,  U.  S.  A., 
in  charge  of  public  buildings  and  grounds  in  the  Dis- 
trict of  Columbia,  has  returned  to  his  duties  after  two 
months'  absence  most  of  which  time  he  spent  in  Athens 
inspecting  the  army  of  Greece. 

Mr.  F.  B.  Freeman,  designing  .engineer  of  the  New 
York  Central  &  Hudson  River  R.  R.,  has  been  appoint- 
ed engineer  of  construction  in  charge  of  the  electric  zone 
of  the  New  York  Central,  with  headquarters  at  the 
Grand   Central   Station,   New   York. 

Mr.  W.  J.  Wilgus,  formerly  vice-president  of  the 
New  York  Central  &  Hudson  River* R.   R.,  has  been  re- 


tained as  consulting  engineer  by  the  Detroit  River  Tun- 
nel Co.,  a  subsidiary  company  of  the  New  York  Cen- 
tral Lines,  which  is  building  the  tunnel  for  the  Michi- 
gan Central  tracks  under  the  Detroit   River. 

The  Meade  Testing  Laboratories  have  recently  been 
established  in  the  Young  Bros.  Building,  Nazareth,  Pa., 
for  the  inspection  and  testing  of  Portland  cement.  The 
laboratories,  which  are  fully  equipped,  are  under  the 
direction  of  Mr.  Richard  K.  Meade,  chemist  and  ce- 
ment expert,  and  Mr.  Clarence  E.  Kline  is  engineer  of 
tests.  A  specialty  will  be  made  of  the  inspection  of  ce- 
ment at  the  mill  for  which  the  laboratories  are  very  fav- 
orably located. 

The  American  Dittler  Sewage  Disposal  Co.,  11 23 
Broadway,  New  York,  has  elected  to  iis  board  of  direc- 
tors the  following  members  of  its  engineering  staff: 
Mr.  Richard  Godeffrey,  consulting  engineer,  president; 
Mr.  Augustus  G.  Hepp,  Chief  engineer,  vice  president; 
Mr.  William  H.  Schaladitz,  mechanical  engineer,  sec- 
retary and  treasurer.  Mr.  Schaladitz  recently  sailed  for 
Germany  to  study  present  sewage  disposal  practice  in 
Europe.  During  his  absence  Mr.  Hepp  will  be  ihe 
executive  officer  of  the  company. 

Mr.  W.  Edgar  Reed,  electrical  engineer,  formerly  with 
the  Westinghouse  interests,  for  some  time  in  Paris, 
and  for  a  considerable  time  at  East  Pittsburg,  has  opened 
an  office  for  general  consulting  work  in  the  Machesncy 
Building,  Pittsburg.  Mr.  Reed  entered  the  employ  of  the 
Westinghouse  Electric  &  Mfg.  Co.  in  1 8g  i  as  an  en- 
gineering apprentice.  Upon  finishing  his  apprenticeship 
course  in  the  Westinghouse  works  he  took  a  course  in 
the  Massachusetts  Institute  of  Techn^ogy,  from  which 
he  was  graduated  in  1 897.  Later  he  took  a  post- 
graduate course  in  Paris  at  the  laboratory  of  the  late 
Prof.  Henri  Moissan,  the  well-known  chemist  and  metal- 
lurgist. Following  this  Mr.  Reed  became  connected  with 
the  French  Westinghouse  Co.,  at  Havre,  France,  filling 
the  position  of  chief  designing  engineer  of  that  com- 
pany from  1898  to  1903.  In  1903  Mr.  Reed  came .  to 
Pittsburg,  filling  the  position  of  designing  engineer  for 
the  French  and  American  Westinghouse  companie.s, 
which  position  he  has  filled  up  to  this  time.  He  has 
had  long  experience  in  designing  both  continuous  and 
alternating  current  machinery,  and  has  had  direct 
charge  of  induction  motor  designing  for  several  years. 
He  has  also  had  much  experience  in  the  practical  ap- 
plication of  direct  and  alternating  current  motors  and 
generators,  and  is  thoroughly  familiar  with  their  char- 
acteristics and   applications. 

The  following  candidates  for  membership  in  the  Amer- 
ican Society  of  Civil  Engineers  were  elected  Nov.  6:  As 
membess — A.  M.  Byers,  Chf.  Engr.,  The  Southern  Eng. 
&  Constr.  Co.,  City  of  Mexico,  Mex. ;  T.  W.  Clayton, 
Engr.,  Internal  Improvement  Comm.'  of  Illinois,  Shaw- 
neetown.  111.;  G.  R.  Field,  Contr.  Engr.,.  Risdon  Iron  & 
Locomotive  Works,  San  Francisco,  Cal. ;  F.  C.  Herr- 
mann, Chf.  Engr.,  California  Development  Co.  and  So- 
ciedad  de  Riego  y  Terrenos  de  la  Baja  California,  Calex- 
ico,  Cal.;  C.  H.  Kendall,  Asst.  Director  Bureau  of  Pub- 
lic Works,  Philippine  Islands,  Manila,  P.  I.;  G.  A. 
McCarthy,  Chf.  Engr.,  Temiskaming  &  Northern  On- 
tario Ry.  Comm.,  North  Bay,  Ont.,  Canada;  Hood  Mc- 
Kay, Div.  Supt.,  Eastern  Div.,  The  Lehigh  Coal  &  Navi- 
gation Co.,  Lansford,  Pa.;  J.  "B.  Rohrer,  Asst.  Mgr., 
American-Hawaiian  Eng.  &  Const.  Co.,  Ltd.,  San  Fran- 
cisco, Cal. ;  H.  E.  Smith,  Asst.  Engr.,  Computing  and 
Designing  Dept.,  Barge  Canal  Office,  Albany,  N.  Y.  As 
associate  members — F.  W.  Altstaetter,  Capt.  of  Engrs., 
U.  S.  Army,  Pittsburg,  Pa.;  Emanuel  Anderson,  Chf.  of 
Eng.  Dept.,  Mexican  Light  &  Power  Co.,  Ltd.,  Mexico, 
D.  F.,  Mexico;  F.  H.  Bass,  Asst.  Prof,  of  Municipal 
and  San.  Eng.,  Univ.  of  Minnesota,  also  Engr.,  Minne- 
sota State  Board  of  Health,  Minneapolis,  Minn.;  W.  B. 
Bates,  City  Engr. ,  Roanoke,  Va. ;  P.  A.  Beatty,  Asst. 
Engr.,  Connellsville  and  Pittsburg  Divs.,  Baltimore  & 
Ohio  R.  R.,  Baltimore.  Md.;  E.  C.  Bebb,  Engr.,  U.  S. 
Reclamation  Service,  Glendive,  Mont.;  M.  O.  Belling- 
rodt,  Asst.  Engr.,  Atlanta,  Birmingham  &  Atlantic  R.  R. 
Co.,  Atlanta,  Ga.;  W.  H.  Broughton,  Head  of  Dept.  of 
Civ.  Eng.,  West  Virginia  Univ.,  and  Cons.  Engr.  to 
County  Court  of  Monongahela  Co.,  W.  Va.,  Morgan- 
town,  W.  Va. ;  Charles  Bradshaw,  Hydrographic  Engr., 
Arrowhead  Reservoir  &  Power  Co.,  San  Bernardino,  Cal.; 
L.  D.  Brownell,  Asst.  Engr.,  Dept.  of  New  York  State 
Engr.  and  Surv.,  Syracuse,  N.  Y.;  R.  G.  Dieck,  Port- 
land, Ore.;  S.  D.  Dodge,  Asst.  Engr.,  Board  of  Water 
Supply,  New  York  City;  E.  B.  Espenshade,  Res.  Engr., 
Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.,  Roundup,  Mont.; 
Wager  Fisher,  Engr.  and  Supt.  for  David  Pepper,  Jr., 
•Eftgr.  and  Gen.  Contr.,  Philadelphia^  Pa.;  P.  M.  Fogg, 
Asst.  Engr.,  U.  S.  Reclamation  Service,  Newlon,  Mont.; 
Philip  Guise,  Asst.  Engr.,  Dept.  of  Docks  and  Ferries, 
New  York  City;  W.  C.  Hattan,  Res.  Engr.,  South  & 
Western  R.  R.,  Altapass,  N.  C;  G.  F.  Hosmer,  with 
O.  Perry  Sarle,  Providence,  R.  L;  F.  M.  Hough,  Engr. 
of  Track  and  Bridges,  Saratoga  &  Encampment  Ry., 
Saratoga,  Wyo. ;  Anders  Jordahl,  Reinforced  Concrete 
Specialist,  W.  S.  Barstow  &  Co.,  Engrs.  and  Contrs., 
New  York  City;  G.  L  Oakley,  Asst.  £ngr..  New  York 
State  Barge  Canal,  Little  Falls,  N.  Y.;  J.  M.  Obreiter, 
Asst.   Engr.   with   Earie  &  Harrison,   Civ.   Engrs.,  Jersey 


City,  N.  J.;  H.  G.  Pcrring,  Engr.,  Keystone  Fireproofinjj 
Co.,  Philadelphia,  Pa.;  E.  H.  Ravenscroft,  tons.  Engr.^ 
Chicago,  111.;  W.  F.  Rugg.  Asst.  Engr.,  New  York  Board 
of  Water  Supply,  Feckskill,  N.  Y.;  H.  M.  Stevens,  Asst. 
Engr.,  Boston  Street  Dept.,  Boston,  Mass.;  T.  P.  Ste- 
venson, Stevenson  &  Headman,  Engrs.  and  Contrs.,  Rio 
de  Janeiro,  Brazil;  Garfield  Stubblefield,  Office  Assist,  to 
Project  Engr.,  Umatilla  Project,  U.  S.  Reclamation 
Service,  Hermiston,  Ore.;  H.  E.  Wagner,  Asst.  Engr., 
with  H.  W.  Edwards,  Cons.  Engr.,  Providence,  R.  1.; 
Ralph  Whitman,  with  Isthmian  Canal  Comn.,  Wash- 
ington, D.  C;  H.  B.  Wrigley,  Chf.  Engr.,  R.  H.  Beau- 
mont Co.,  Philadelphia,  Pa.  As  associates — Robert  An- 
derson, Vice-Pres.,  The  Ferro-Concrete  Construction  Co.^ 
Cincinnati,  O. ;  Henry  McBurney,  Stockbridge,  Mas^. ; 
D.  H.  Morris,  member  of  firm.  The  Dayton  Hydraulic 
Machinery  Co.,  Dayton,  O. 


BUSINESS     NOTES. 


In  order  to  take  care  of  its  rapid  increise  in  busi* 
ness  The  Bruner  Steel  Wagon  Co.,  Wapakoncta,  O.^ 
has   increased  its  capital  stock  of  $50,000   to  $100,000. 

The  American  Cement  Water-Proofing  Co.,  12 13  Fil- 
bert St.,  Philadelphia,  has  placed  on  the  market  a  solu- 
tion called  "Aquabar,"  which  is  claimed  to  render  con- 
crete or  mortar  tempered  with  it  impervious  to  water 
even  under  high  pressures.  If  is  handled  in  New  York 
by    the   J.    Franklin    Whitman    Co.,    235    East   41st    St. 

The  receivers  of  Milliken  Brothers  (Inc.),  11  Broad- 
way, New  York  City,  have  been  awarded  the  contract 
for  the  2,500  tons  of  structural  steel  for  the  new  18- 
story  Masonic  Temple,  at  24th  St.  and  6tli  Ave.,  New 
York  City,  another  contract  for  the  steelwork  of  a 
British  Columbia  paper  mill,  and  the  steel  frame  for 
an  extension  of  the  grandstand  of  the  Sheepshead  Bay 
race    track    in    Brooklyn.  • 

The  Tremont  &  Suffolk  Mills,  of  Lowell,.  Mass.,  will 
add  to  the  present  power  equipment,  recently  purchased, 
a  1,500  kw.  Allis-Chalmers  turbine  direct  coupled  to  a 
2,000  kw.  generator,  wound  for  60  cycles  3-phase,  to 
operate  at  a  speed  of  1,800  r.  p.  m.  The  new  equipment 
includes,  in  addition  to  the  main  unit,  two  exciter  units, 
one    motor    and    the    other    engine-driven. 

J.  G.  White  &  Co.  recently  shipped  railway  equipment 
to  the  value  of  $250,000  from  New  York  to  Manila, 
The  consignmeni"  included  locomotives,  rolling  stock, 
and  construction  plant  of  nearly  every  description.  The 
material  goes  to  the  Islands  of  Cebu  and  Panay,  upon 
which  the  construction  of  the  lines  of  the  Philippine 
Railway   Co.   is   now   well   advanced. 

Mr.  Reginald  Trautschold,  formerly  with  the  Robina 
Conveying  Belt  Co.,  has  become  manager  of  the  Inter- 
continental Engineering  Co.,  126  liberty  St.,  New- 
York  City.  The  latter  company  will  conduct  a  general 
engineering  business,  and  act  as  manufacturers'  agent. 
In  the  engineering  line  the  design  and  equipment  of 
power  and  industrial  plants  with  particular  attention  to 
ilie  economical  handling  of  materials,  will  be  made  a 
specialty.  In  the  agency  department  the  company  has 
received  the  American  agency  for  Unic  and  Aries  auto- 
mobiles of  France.  The  European  agencies  obtained 
from  manufacturers  in  the  United  States  include  the 
Chester  B.  Albree  Iron  Works  Co.,  the  Dayton  Pneu- 
matic Tool  Co.,  and  the  H.  M.  Richardson  Steel  & 
Iron  Co.  The  company  wishes  to  make  arrangement* 
to  represent  American  manufacturers  of  shoe  making 
machinery  and  machine  tools  of  merit,  as  it  has  re- 
ceived inquiries  for  these.  Tlie  European  branch,  which 
is  located  in  Paris,  has  connections  in  every  country 
of  Europe,  and  is  in  a  position  to  place  American 
machinery  before   the   trade  of  the   continent. 

The  Pittsburgh  Automatic  Vise  &  Tool  Co.,  general 
offices  Pittsburgh,  Pa.,  has  been  awarded  the  gold  medal 
for  vises,  the  highest  honor  obtainable,  by  the  Jury  of 
Awards  of  the  Jamestown  Exposition.  The  company 
reports  that  it  has  recently  furnished  equipment  to  ilie 
shops  of  the  New  York  Central,  the  Pennsylvania, 
Louisville  &  Nashville,  Atlantic  Sea  Coast,  Seaboard 
Mr  Line,  Norfolk  &  Western,  Grand  Trunk,  and  the 
St.   Louis  &   Southwestern, 

Mr.  W.  J.  Roseberry,  Jr.,  has  resigned  as  manager 
of  the  Chicago  Concrete  Machinery  Co.,  to  become 
associated  with  the  Chicago  Builders'  Specialties  Co., 
1 1 18  Chamber  of  Commerce  Bldg.,  Chicago,  as  man- 
ager of  the  machinery  department.  The  latter  com- 
pany has  made  arrangements  with  the  Koehring  Ma- 
chine Co.,  Milwaukee,  Wis.,  to  handle  their  entire  out- 
put   of   Koehring   concrete   mixers   in    iTie    United    States. 

Sixty-nine  Curtis  turbines,  aggregating  60, odd  hp. 
capacity,  have  been  delivered  to  Japanese  purchasers  by 
the  General  Electric  Co.  These  have  been  installed  in 
textile  mills,  steel  mills,  railway  shops,  arsenals,  dock- 
yards, electric  light  stations  and  the  power  plants  of 
tramways.  The  largest  units  so  far  shipped  there  are 
rated    at    1,500    kw. 

The  contract  for  the  three  large  skylights  for  the  new 
National  Museum  at  Washington  has  been  awarded  to 
Arthur  E.  Rendle,  who  will  use  his  Paradigm  system 
on  the  work.  This  was  used  to  the  extent  of  80,000 
sq.  ft.  on  the  new  Union   Depot  buildings  in  that  city. 
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WATER. 

X«tw  Jhnmt»4  AlfkmhttitmHy  **  Sttttt. 
FkotMtx,   Arit, — Bids  will   be  received  until   Dec.   2  by 

C.  F.  Lambec.  Acting  Comr.  Indian  AtTairs.  Washington. 

D.  C.  for  faraishing  material  and  constructing  an  ad- 
diliev  to  tke  water  fttoit  at  the  Phoenix  School.  For 
fvtker  jafwitinn  appljr  to  C  W.  Goodman.  Supt 
SdNMfeL 

Tmtte*,  Ant.—Ck*%.  F.  Slack,  Mayor,  writes  that  the 
<late  of  opening  of  bids  for  the  construction  of  water 
works  has  been  extended  from  Nor.  4  to  Jan.  6.  Frank 
S.  Treat,  City  Recorder. 

£/  Doradc,  Ark. — The  question  of  constructing  water 
wotlis  at  a  coat  of  $35,000  is  reported  under  considera- 


Bldy.. 
votka 


Ookiaud,  Cat. — The  City  Council  on  Nov.  4  passed  an 
«cidiaance  appropriating  l40,ooo  for  the  construction  of 
a  aak  water  pumping  pUnt. 

Tke  IVopka  Water  Co..  under  direction  of  I..  D. 
AdaaH,  Constructing  Engr.,  is  reported  to  be  carrying  out 
l^aas  for  the  development  of  water  sources  to  supply 
Oakliml.  Alameda  and  Berkeley.  The  work  includes  the 
coiutiintioc  of  a  second  reservoir  near  Lake  Chabot. 
and  a  tusnel  from  Cull  Canyon  north  of  Hayward,  work 
oa  whkk  t«  reported  to  have  already  commenced.  The 
derdopnent  will  extend  to  Sin  Pablo  and  Pinole  Creeks 
in  the  northern  part  of  the  county,  the  waters  of 
wkkh  will  be  utilized. 

Cnmd  Jnmetion.  Cola. — J.  F.  O'Haller,  City  Engr., 
writes  that  the  question  of  issuing  $400,000  bonds  tor 
the  construction  of  a  mountain  water  system  to  supply 
the  dtjr  was  defeated  at  the  election  on  Nov.  3.  A  pe- 
titiaa  ts  being  circulated  asking  Council  to  call  another 
cicction. 

Pamtia.  Colo.—Z.  P.  Martin,  of  Paonia.  Ch.  Engr. 
Mt  Lambom  Canal  &  Resevoir  Co.,  writes  that  all  bids 
opened  on  Oct.  &  for  constructing  reservoir,  etc..  have 
been  rejected,  ana  the  matter  has  been  postponed  until 
apring. 

PnuatoUt,  Flo. — Bonds  to  the  amount  of  $350,000  are 
reported  sold  to  be  used  for  water  works  and  sewers.  It 
is  stated  that  the  plant  of  the  Prnsacola  Water  Co.  will 
probably  be  purchased  and  improved. 

Sparks,  Co. — See  "Power  Plants,  Gas  and  Electricity." 

Bloomiutton.  111. — Bids  are  wanted  until  Nov.  j8  for 
fnmiafaing  all  material  for  4,000  ft.  lo-in.  c.  i.  water 
main.     C  F.  FaonU,  City  Engr. 

Anamina.  la. — The  citizens  are  reported  to  have  voted 
on  Oct.  j8  to  issue  $30,000  bonds  to  purchase  present 
water  works  or  construct  a  municipal  plant. 

Latmomi.    /«.— The    W.     K    Palmer    Co..    718    Dwight 
:.,    Kansas  City,    Mo.,    is   preparing  plans    for    water 
for  LamonL 

Marion.  Kam. — Thos.  W.  Bown.  City  Clfc,  writes  with  . 
rc(ard  to  the  proposed  water  works,  that  the  plan  is  now 
to    purchase    the    present    water    works    and    put    it    in 
good    repair.      Engineers.    Burns    &    McDonnell,    Dwight 
BUc,.  lUnsas  City,  Mo. 

BaMt,  Kam. — The  city  is  reported  to  have  purchased 
™e  water  woria  owned  by   E.   E.    Stevens,  of  Chicago, 

ni. 

VersaUUM,  Ky. — The  citizens  are  reported  to  have 
■voted  Nov.  5  to  issue  $60,000  bonds  for  water  wotics 
and  sewers. 

Korwoy,  Ue. — Bids  will  be  received  until  Tan.  i  by 
the  Norway  Water  Co.  (S.  D.  Andrews,  Pres.)  for  con- 
•tructing  a    I  .ooo,ooo.gal.   reservoir. 

Grand  RafriJt.  MUh. — The  Gen.  Mgr.  of  the  water 
works  is  reported  to  have  decided  to  recommend  to 
Council  the  purchase  of  a  new  steam  nump,  the  repair 
of  old  pumps,  reoairing  and  rebuilding  of  pumping 
atation,  etc 

ThUf  Rirrr  Fallt,  Uinm.—Lart  Backe.  City  Clerk, 
writes  thai  the  citizens  on  Nov.  6  voted  to  issue  $10,000 
bonds    for   water    works. 

SI.  Cloud.  Minn. — The  Great  Northern  R.  R.  Co.  is 
reported  to  he  considering  the  construction  of  a  new 
pnapiBg  station,  also  new  water  mains  from  the  yards 
oa   loth  Ave.  to  the  river. 

Horrisonvillt.  Ho. — The  citizens  are  reoorted  to  have 
voted  to  inme  $30,000  bonds  for  the  construction  of 
municipal  water  worlcs. 

Keamtj.  Stb. — Geo.  E.  Ford,  City  Clk.,  writes  that 
the  proposed  water  works  will  cost  about  $100,000:  no 
time  vet  set  for  the  receiving  of  bids.  Engineer, 
C.  A.  Edwards,  of  Kearney. 

'Ckatham.  N.  J.—W.  F.  Inroan,  of  New  Vofit,  N.  Y., 
is  reported  to  have  secured  the  contract  for  extending  the 
water  mains  here,  for  about  $z.ooo. 

Aleova,  N.  K— E.  W.  Moxley.  of  Ravenna.  Supt, 
Hannecroix  Water  Co..  writes  with  regard  to  the  reser- 
voir proposed  to  be  constructed  at  Alcove,  that  the 
company  will  in  the  spring  hire  men  and  do  the  work 
under  the  soperrision  of  its  superintendent.  Cost  not 
yet  csttnsted. 

Uadisau  Barracks,  N.  Y. — Bids  will  be  received  un- 
tn  Nov.  »r  br  ad  Lieut.  R.  W.  Drury,  Cnstr.  Q.  M., 
Madison  Barracks.  N.  Y.,  for  constructing  a  300,000- 
SaL  sleel  tank,  nuarter  master  stable,  one  set  quarters, 
wagon  shed,  and  remodeling  old  mess  building,  as  ad- 
TCTtiscd  in  The  Engineering  Record. 

Kama,  N.  Y. — A  blue  print  of  the  general  plan  for 
the  proposed  contracts  to  be  advertised  during  the  win- 
ter aoatha  is  now  on  file  at  the  ofBce  of  The  Engineer- 

Sccord.  Z39   West   39th    St..   N.    Y.   City,   to  consist 
...  _  .    ^^    . 


6  miles  of  gravity  main  from  Stokes  reservoir  to  con- 
nect with  the  distributing  systems  in  the  city.  The  gen- 
eral plans  of  all  of  the  above  work  are  completed,  and 
contractors  can  now  see  practically  everything  relating 
to  the  extent  and  conditions  of  the  contemplated  work, 
as  it  would  be  to  the  advantage  of  contemplating  bid- 
ders to  visit  the  site  of  this  proposed  work  during  the 
month  of  November  or  early  December  as  later  the 
ground  is  likely  to  be  frozen  and  obscured  by  snow. 
The  engineers  on  this  work  will  go  over  it  any  day 
with  those  wishing  to  bid.  Engineers.  Knight  &  Hop- 
kins, of  Rome.     Harvey  S.  Bedell,  Chmn. 

SmithMd,  N.  C— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Hamlet,  N.  C— W.  R.  Bonsai  and  J.  M.  Jamison 
are  reported  to  have  secured  franchises  for  water 
works. 

Bowbells,  N.  D.— J.  P.  McCusker.  City  Aud.,  writes 
the  proposed  water  works  and  system  of  fire  protection 
will  cost  about  $12,000.     Engineer  not  yet  selected. 

Stcanton,  O. — It  is  stated  that  bids  will  be  received 
until  Nov.  35  by  the  Bd.  Trus.  Public  Affairs  (.\.  B. 
Lathrop.  Secy.)  for  furnishing  a  deep  well  pump,  to- 
gether with  an  electrically  driven  pump  he.id.  motor 
and  the  necessary  switches  and  controlling  devices;  also 
one  elevated  tank  and  tower  having  an  approximate 
capacity  of  33.000  gals.  Wm.  G.  Clark,  Consulting 
Engr.,   J050  Spitzer  Bldg.,  Toledo. 

Rockporl.  0. — Bids  will  be  received  until  Dec.  2  by 
W.  L.  Nichols,  Village  Clk.,  for  $13,000  bonds,  to  be 
issued  for  the  purpose  of  extending  the  water  mains 
of  said  village. 

Reading,  Pa.— Caleb  Weidner.  City  Clk..  writes  that 
bids  for  the  proposed  filtration  plant,  for  whirh  the 
citizens  voted  Nov.  ■;  to  issue  $500,000  bonds,  will 
not  be  called  for  until  about  July,  1908.  Engineer, 
E.   L.    Neubling,  of  Reading. 

'Philadelphit.  Pa. — Local  press  reports  state  that  the 
Holly  Mfg.  Co..  of  Buffalo,  was  on  Nov.  5  awarded 
contract  for  the  construction  and  installation  oi  two 
30.ooo.ooo.gal.  pumps  at  Lardner's  Point  pumping  sta- 
tion for  $368,769  (time  of  completion  360  and  420 
days.)      (Bids  opened  Oct.   22.) 

Cambridge  Sprin^.t.  Pa.— Bids  will  he  received  until 
Dec.  13  by  A.  H.  Drake,  Boro.  Clk..  for  constructing  a 
mechanical  filter  plant  as  advertised  in  The  Engineering 
Record. 

Mounh-ille.  Pa. — The  citizens  are  reported  to  have 
voted  Nov.  5  to  issue  $22,800  bonds  for  the  construction 
and  equipment  of  water  works. 

Florence,  S.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Temple.  Ter.— This  citv  is  renorted  to  have  nurchased 
the  plant  of  the  Temple  Water  Works  Co.  F.  P.  Hamill, 
Mayor. 

IVheelint.  W.  Va. — The  City  Council  is  renorted  to 
be  considering  the  question  of  issuing  bonds  for  water 
works  improvements. 

'Union,  W.  Va. — This  town  is  reported  to  have 
awarded  a  contract  to  John  R.  Shanklin,  Gen.  Mitr.  of 
the  West  Virginia  Htg.  &  Plumbing  Co.,  of  Charleston, 
W.  Va..  for  installation  of  water  works.  Water  will 
flow  by  gravity  from  a  reservoir  with  capacity  of  250.- 
000  gal.,  to  he  constructed  on  site  about  115  ft.  above 
level  of  town. 

La  Crosse.  Wis.—\l.  J.  Beckwith.  Pres.  Bd.  of  Pub. 
WTcs.,  is  renorted  to  have  recommended  the  construction 
of  a  filter  plant. 

Chetenne.  Wyo. — C.  C.  Carlisle.  City  Engr..  writes 
that  the  citizens  on  Nov.  5  voted  to  issue  $160,000  bonds 
to  improve  the  city  water  works,  which  is  a  gravity 
system. 

Kelowna,  B.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Chesley.  Ont. — The  citizens  are  reported  to  have  voted 
to  expend   $38,000  for  a  system   of  water  works. 

SEWERAGE   AND   SEWAGE    DISPOSAL. 
Notts  Arranged  Atphabelleally  by  Stalts. 

Ft.  Morgan.  Colo. — The  City  Council  is  reported  to 
hive  selected  B.  H.  Meeker,  of  McCook,  Neb.,  to  pre- 
pare plans  for  a  sewerage  system. 

Washington,  D.  C. — Bids  will  be  received  by  the 
Corns.  D.  C.  until  Nov.  2S  for  constructing  sewers  in 
the  Dist.  of  Columbia  as  advertised  in  The  Engineering 
Record. 


Fenta.-ola,  Fta.- 


-See  "Water." 


5-, 


on  Fish  Creek,  tunnel  aqueduct  and  reser- 
voir aa  stated  in  the  advertising  columns  of  The  En- 
gineering Kceord.  The  city  also  expects  to  let  a  con- 
tract  early   noct   year   for    furnishing   and   laying   about 


Tampa.  Fla. — The  City  Council  on  Oct.  31  passed  on 
second  reading  the  ordinance  providing  for  an  issue  of 
$50,000  bonds  for  storm  and  sanitary  sewers. 

'Springfield,  III. — John  Spence,  has  secured  the  con- 
tract for  constructing  sewer  in  Miller  St.  at  72  cts. 
per  sq.  ft.  f8-in.  sewer.  30  cts.  per  ft.  for  12-in.  inlet 
pipe   and   $24   ea.    for   manholes. 

'Duauoin,  III. — Reeh  Bros.,  of  Belleville,  are  reported 
to  have  secured  contract  for  the  construction  of  a 
sewerage  system,  for  $24,500. 

Indianapolis.  Ind. — Plans  for  the  26th  .St.  sewer  are 
ret>orted  to  tiavc  been  cnmplct-d  by  Chas.  A.  Brown. 
Asst.  City  Engr;  it  will  cost  $25,000  and  will  be  2j^ 
miles  long. 

Richmond,  lnd,—C.  W.  Merrill.  Pres.  Bd.  Pub.  Wk«., 
writes  that  bids  will  be  received  on  Nov.  20  for  the 
construction  of  the  Northwest  2d  St.  sewer:  it  will  be 
built  in  two  sections  and  cost  about  $23,000.  Fred  R. 
Charles,  City  Engr. 

Kendaltville,  Ind, — The  City  Council,  it  is  reported, 
will  receive  bids  until  Nov.  22  for  constructing  a 
sewer  in  Richmond  St.;  probable  cost.  $7,000. 

Lafayette.  Ind. — It  is  reported  that  the  Bd.  of  Pub. 
Wks,  IS  preparing  plans  for  the  construction  of  a  sani- 
tary sewer  system  from  Kossuth  to  Elliott  St.  with 
laterals  in  Central  Ave.,  9th,  loth   and   1  iih  Sts. 


Churubusco,  Ind. — ^The  Town  Board  is  reported  to  be 
receiving  bids  for  the  construction  of  an  addition  to 
Deckers  addition  sewer,  about  2,500  ft. 

Wapeilo,  la. — Press  reports  state  that  all  bids  opened 
on  Oct.  10  for  the  construction  of  the  Van  Buren  St. 
sewer  have  been  rejected  as  Seing  too  high,  and  new 
bids  will  be  received  until  Dec.  19;  probable  cost,  $6,- 
000.  E.  T.  Christie,  City  Recorder;  W.-  S.  Kremer, 
Engr.,   Wapello. 

Dcs  Moines.  la.- — Plans  are  reported  to  have  been  com- 
pleted and  approved  for  the  Woodland  Ave.  sewer.  The 
improvement  contemplates  a  network  of  lo-in.  pipe  in  the 
northwestern  part  of  the  city  and  will  cost  from  $20,000 
to  $25,000;  total  length  will  be  12,325  ft.  .According  to 
local  press  reports  bids  will  be  received  by  the  Bd.  of 
Pub.   Wks.   for  this  improvement  on  Nov.  20. 

Fredonia,  Kan. — The  question  of  constructing  a  sewer- 
age system  is  reported  under  consideration. 

Loulsr'ille,  Ky. — ^J.  P.  Claybrook.  City  Eng..  writes 
that  the  proposed  sewer  on  Central  Ave.  will  be  of 
i8in.  vitr.  pipe  and  cost  $3,650.  The  work  is  being 
done  by  city   with  its  own  force  of  labor. 

Dayton,  Ky. — Chas.  A.  Bird,  City  Clk.,  writes  that  the 
citizens  on  Nov.  5  voted  to  issue  $28,000  bonds  for  the 
construction  of  trunk  sewers  on  Vine,  McKinney  and 
Main  Sts.  Bids  for  construction  will  be  called  for  next 
year.     Engineer,  Geo.  G.  Lindsey,  of  Dayton. 

Versailles,   Ky. — See   "Water." 

Baltimore.  Md. — The  Sewerage  Comn.  on  Nov.  4  ap- 
proved specifications  for  the  superstructure  of  the  pump- 
ing station  on  East  Falls  Ave. 

,  Grand  Rapids.  Mich. — City  Engr.  Anderson  is  reported 
to  be  prenring  plans  and  specifications  for  a  trunk  sewer 
which  will  form  a  continuation  of  the  B'way  sewer, 
to  cost  about  $90,000. 

Norway,  Mich.—The  City  Council  is  reported  to  be 
considering  the  construction  of  a  sewerage  system  to 
cost  about  $25,000. 

St.  Paul.  Minn. — Bide  will  be  received  by  the  Bd. 
of  Pub.  \\T<s  (John  S.  Grode,  Pres.)  until  2  P.  M.  on 
Nov.  18  for  constructing  St.  Anthony  sewer  extension 
No.  2,   which  includes  about   12  miles  of  sewers. 

Meridian.  Miss. — The  City  Council  is  reported  to  have 
requested  the  Sewer  Com.  to  procure  estimates  for  the 
construction  of  sewers  in  the  cotton  mill  district;  prob- 
able cost.  $7,000. 

Kansas  City,  Mo. — Bids  will  be  received  until  Nov. 
21  by  E.  A.  Harper,  City  Engr.,  for  constructing  sew- 
ers in  joint  Sewer  Districts  Nos.  200,  202,  2  and  3,  in 
Sewer  Div.  No.  5. 

*Butte,  Mont.—AXex.  Leggat, ,  City  Engr.,  writes  that 
Peter  Oren  has  secured  the  contract  for  the  construc- 
tion of  a  cement  pipe  storm  drain  on  Nevada.  Maryland 
and  California  Avcs.,  and  Second  St.  at  the  following 
bid:  3-ft  trench,  excav.  and  back  fill.,  35  ct.s.  per 
lin.  ft.;  80  ft.  of  4-ft.  trench,  45  cts.;  1,490  ft.  5-ft. 
trench,  60  cts.;  990  ft  6-ft  trench,  65  cts.;  995  ft  13.x 
18  in.  pipe,  in  place,  86  cts.  per  lin  ft.;  1,071  ft.  i2-m. 
pipe  55  cts.;  302  ft  lo-in.  pipe,  in  place,  44  cts.;  197 
ft.  8-in.  pipe,  in  place,  34  cts.  and  15  catch-basins, 
from  $35  to  $50. 

Summerville,  N.  Y. — Bids  will  be  received  until  Nov. 
25  by  the  Sewer  Comrs.  (Chas.  Salmon,  Chmn.).  330 
Powers  Bldg..  Rochester,  for  constructing  a  system  of 
sanitary  sewers  at  Summerville. 

Richmond  Hill  (Jamaica.  L.  I.),  N.  K— The  Board  of 
Estimate  of  N.  Y.  City  is  reported  to  have  adopted  the 
plans  for  house  sewerage  for  Richmond  Hill  as  proposea 
bv  President  ?,ermel.  of  Queens  Born.,  and  revised  and 
approved  by  Chief  Engineer  Nelson  P.  Lewis,  of  the  Bd. 
of  Estimate  of  N.  Y.  City.  Work  will  soon  be  com- 
menced by  the  Boro.   Dept. 

Rochester,  N.  Y.— Henry  W.  Taylor,  Asst.  City  Egr., 
is  reported  to  be  completing  surveys  for  a  conduit  sys- 
tem to  carry  the  sewage  of  Rochester  out  into  Lake  On- 
tario for  more  than  a  mile  near   Summerville. 

.^mithHeld.  N.  C— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

SteuhenviUe.  O.— Bids  will,  be  received,  it  ■«  stated, 
by  the  Bd.  Pub.  Service  until  Nov.  25  for  constructing 
a  sewer  in  a  portion  of  3d  St. 

Boston  Pa.— A.  Prescott  Folwell.  of  New  York,  N.  Y., 
has  submitted  to  the  Mayor  and  Council  a  report  on  the 
separation  of  the  sewerage  system  construction  3"°  loca- 
tion of  a  sewage  plant  and  a  garbage  disposal  plant  tor 
Easton,  and  estimates  the  cost  at  $240,000.  !•.  A. 
March,  Jr..  Mayor. 

'Washington.  Pa.— The  Coryell  Constr.  Co.,  of  Wil- 
liamsport.  is  reported  to  have  secured  the  contract  tor 
constructing  sewer  in  bed  of  Grafin's  run  from  Court  bt. 
to  4th  St.  for  $10,250. 

Norristown.  Pa.— Barry  P.  Hiltner,  Clk.  of  Council, 
writes  that  the  citizens  voted  Nov.  5  to  issue  $300,000 
bonds  for  sewers  and  street  improvements,  enlargement 
and  extension  of  electric  light  plant,  improvement  of 
parks  etc.     S.  Cameron  Corson,  City  Engr. 

'Lanca.tter,  Pa.—Wc  are  informed  that  the  contract 
for  finishing  Water  St.  sewer,  about  2.200  ft.  of  lo".'"; 
concrete  sewer  (bids  opened  Nov.  11)  has  been  awarded 
to  Reilly  &  Riddle,  of   Philadelphia. 

Allegheny.  Fa.— Director  Simon  Kirschler,  of  the  De- 
partment of  Charities,  is  reported  to  have  secured  a 
permit  from  Dr.  Sam.  G.  Dixon,  State  ITcilth  Comr., 
to  install  n  sewage  disposal  plant  .it  the  Allegheny  City 
Home  at  Claremont;  probable  cost,  $10,000. 

Providence,  R.  7.— The  Bd.  of  Aldermen  has  adopted 
a  resolution  providing  for  the  construction  of  sewers  in 
Academy  and  Fairmount  Avcs..  Blackstone  Boule., 
Dodge,    Clarence,   Langdon   and   Corliss    Sts. 

Charleston,  S.  C— The  Sewerage  Comrs.  are  reported 
to  have  decided  to  install  an  electric  pump  at  the  sewage 
plant. 

Florence,  S.  C. — See  "Power  Plants.  Gas  and  Elec- 
tricity." 

Norfolk.  Va. — Bids  will  be  received  until  Nov.  28 
by  J.  D.  IT.-ink.  Jr.,  Secy.  Local  Bd..  7th  Ward.  Norfolk, 
for  constructing  a  portion  of  the  sewerage  system  in  said 
ward     consisting     of     1,000     lin.     ft.     lo-in     and     24,000 
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lin.  ft.  8-in.  terra  cotta  pipe  lateral  sewer  and  24,000 
lin.  ft.  terra  cotta  pipe  house  connections,  50  manholes 
and  35  flush  tanks.     W.  T.  Brooke.  City  Engr. 

*Spokane,  Wash. — ^Julian  V.  Costello  is  reported  to  have 
secured  the  contract  for  the  ist  Ward  sub-trunk  sewer, 
Dist.  No.  8;  for  $22,650.  Jas.  C.  Broad  bid  $27,665 
for  this  work. 

Seattle,  Wash. — The  only  bid  received  and  opened  on 
Nov.  2  by  the  Bd.  of  Pub.  Wks.  for  constructing  sewers 
in  N.  39th  St.  was  submitted  by  H,  F.  Jahn,  571  Cole- 
man Bldg.,  at  the  following  bid:  Fixed  estimate, 
$2,400;  330  lin.  -^ft.  24  in.  X  36  in.,  oviform  brick  sewer, 
$14;  430  lin.  ft.  30  in.  x  45  in.,  oviform  brick  sewer, 
$16;  760  lin.  ft.  3q-in.  pipe  sewer  (alternative)  $9.50; 
624  lin.  ft.  21-in.  pipe  sewer,  $5.50;  196  lin.  ft.  i8-in. 
pipe  sewer,  $4-So;  216  lin.  ft.  12-in.  pipe  sewer,  $3.50; 
1,140  lin.  ft.  lo-in.  pipe  sewer,  $3;  9,170  lin.  ft.  8-in. 
pipe  sewer,  $2.40;  250  lin.  ft.  18  x  30  in.  wooden  box 
sewer,  $2.25;  298  lin.  ft.  18  x  24  in.  wooden  box 
sewer,  $2.10;  s  flush  tanks,  each,  $130;  43  4J4  ft. 
manholes,  each,  $90;  i  wooden  manhole,  $40;  i  manhole 
to  be  rebuilt,  $70 ;  5 1  catch  basins,  i  inlet,  each,  $90 ; 
iq  catch  basins,  2  inlets,  each.  $100;  2  sand  boy^s,  each, 
$100;  150  lin.  ft.  6-in.  pipe  cortnections,  $2.  Total  for 
brick    sewer,    $56,943;    total    for    pipe    sewer,    $52,663.30. 

Hamilton,  Ont. — Bonds  to  the  amount  of  $120,000 
have  been  sold  to  be  used  for  the  new  annex  sewer 
and  disposal  works. 

BRIDGES. 

Notes   Arranged   Alphabetically   by   States. 

*Greeley,  Colo. — G.  N.  Houston,  of  Denver,  Deputy 
State  Engr-,  writes  that  the  contract  for  constructing  re- 
inforced concrete  bridge  at  Greeley  (bids  opened  Sept. 
20)  has  been  awarded  to  C.  G.  Sheely,  of  Denver,  for 
$6,000. 

TamPa,  Fla. — The  construction  of  a  bridge  at  Lafay- 
ette  St.   is   reported   contemplated  at   a   cost  of    $150,000. 

Chicago,  III. — It  is  stated  that  plans  are  being  pre- 
pared by  Thos.  G.  Pihlfeldt,  Bridge  Engr..  for  a  bascule 
bridge  to  be  constructed  at  Lake  St.  at  an' estimated  cost 
of  $1,000,000. 

Iowa  City,  la. — The  Bd.  of  Supervisors  are  stated  to 
have  decided  to  proceed  with  the  construction  of  the 
bridge  over  the  Iowa  River  near  northwest  city  limits, 
at   a   cost   of    $25,000. 

*Ida  Grove,  la. — R.  J.  Lundgren  Co..  of  Des  Moines, 
is  reported  to  have  been  awarded  the  contract  for  con- 
structing a  steel  bridge  over  Maple  River  near  Ida 
Grove   for  $3,450. 

Topeka,  Kan. — It  is  stated  that  the  Topeka  Ry.  Co. 
and  .  the  Atchison.  Topeka  &  Santa  Fe  Ry.  Co.  con- 
templates constructing  a  viaduct  over  the  tracks  at 
Branner  St.  The  structure  to  be  of  steel.  1,344  ft- 
long  and  cost  about  $60,000.     C.  A.   Morse,  Ch.  Engr. 

Baltimore,  Md. — The  Municipal  Art  Comn.  is  stated  to 
have  accepted  plans  prepared  by  D.  B.  Banks  for  a 
reinforced  concrete  bridge  with  three  120  ft.  arches 
over  Gwynn's  Falls  at  Edmonson  Ave.  to  cost  about 
$130,000. 

*Thief  River  Falls,  Minn.- — Lars  Backe,  City  Clk., 
writes  that  the  contract  for  constructing  an  iron  bridge 
ever  Red  Lake  River  (bids  opened  Nov.  6)  has  been 
awarded  to  the  Hennepin  Bridge  Co.,  of  Minneapolis, 
Minn.,  for  $15,950. 

Portsmouth,   N.   H. — See  "Railroads." 

*New  York,  N.  Y. — The  Manhattan  Supply  Co.,  127 
Franklin  St.,  is  reported  to  have  secured  the  contract 
for  furnishing  and  delivering  stee>  and  hardware  sup- 
plies to  Harlem  River  Bridges  during  the  year  1907  for 
$5,425   (bids  opened  by  Dept.  Bridges  Oct.  29). 

Wilmington,  N.  C. — Bids,  including  plans  and  specifica- 
tions, will  be  received  until  Jan.  7  by  the  Comrs.  of  New 
Hanover  and  Pender  counties  for  constructing,  a  steel 
highway  bridge,  approximately  400  ft.,  including  draw 
span,  over  Northeast  River  at  Castle  Haynes,  as  adver- 
tised in  The  Engineering  Record.  Bids  are  to  include 
foundations;  depth  of  water,  about  32  ft.  Bridge  to 
have  15-ft.  road  clearance  and  to  carry  15-ton  road  roller. 
For  further  information  apply  to  D.  McEachern,  Chmn. 
of  Comrs.,  Wilmington,  N.  C. 

Cincinnati.  O. — A.  J.  Henkel.  621  Main  St.,  is  reported 
to  have  submitted  the  lowest  bid  for  constructing  the 
approaches  to  the  Brighton  Bridge,   at  $6,389. 

Newark,  O. — Bids  will  be  received,  it  is  stated,  until 
Nov.  25  by  the  Bd.  Co.  Comrs.  for  constructing  the 
superstructure  of  the  Fallsburg  Bridge,  105  ft.  span,  pin 
connected  truss.     H.   L.   Madc^ox,   Co.   Engr. 

Mauch  Chunk.  Pa. — Bids  were  opened  on  Nov.  7  by 
the  Bd.  Co.  Comrs.  (D.  O.  Straup,  Chmn.)  for  construct- 
ing a  new  span  in  place  of  the  eastern  span  on  the 
East  Mauch  Chunk  Bridge  over  the  I->ehigh  River  at 
Mauch  Chunk  .and  the  lowest  bid  was  submitted  by  the 
York  Bridge  Co.,  of  York,   for  $16,850. 

Salem.  S.  D. — C.  T.  Brach,  Co.  Aud..  writes  that 
bids  will  he  received  Jan.  7  for  bridge  work  in  McCook 
County.     Engineer,  A.  Lindgren.  of  Bridgewater. 

Graham,  Tex.—^he  Comrs.  Court  will  receive  bids  un- 
til Nov,  20  for  constructing  2  bridges  across  Brazos 
River  in  this  county;'  probable  cost,  $40,000.  Geo,  H. 
McLaren,  Co.  Judge. 

*Texas. — The  Union  Bridge  Co.,  of  Kansas  City,  Mo., 
has  secured  a  contract  from  the  Colorado  Southern,  New 
Orleans  &  Pacific  R.  R.  Co.  for  building  the  substructure 
of  the  Trinity  River  Bridge.  There  will  be  4  piers,  2,  and 
probably  3.  will  be  sunk  by  the  pneumatic  process,  and 
the  other  will  be  open  work. 

*New  Haven  Vt. — The  United  Constr.  Co.,  of  Albany, 
N.  Y.,  has  secured  the  contract  for  constructing  a 
150  x  '16  ft.  span  bridge  for  $3,000.  (Bids  opened  on 
Nov.  7  by  the  officials  of  the  towns  of  New  Haven 
and   Weybri'lge.) 

PAVING  AND  ROAD   MAKING. 
Notes  Arranged  Alphabetically  by  States. 
Evergreen,   Ala. — The   citizens  of   Conecuh    County  are 
reported  to  have  voted  to  issue  $100,000  bonds  for  road 
iraprovements. 


Corona,  Cal. — H.  Alvord,  City  Clk.,  writes  that  it  is 
proposed  to  issue  $70,000  bonds.  It  is  stated  that  $50,000 
IS  for  street  improvements  and  $20,000  for  a  city  hall. 

*Ft.  Collins,  Colo. — G.  N.  Houston,  of  Denver,  Deputy 
State  Engr.,  writes  that  the  contract  for  repair  and  im- 
provement of  3I/2  miles  wagon  road  between  Ft.  Collins 
and  Loveland  (bids  opened  (Dct.  14)  has  been  awarded 
to  Jas.   Ross,  of  Ft.  Collins,  for  $3,850. 

Lajara,  Colo. — It  is  stated  that  bids  will  be  received 
until  Nov.  25  by  T.  W.  Jaycox,  State  Engr.,  Denver, 
for  constructing  about  12  miles  of  wagon  road  from 
Lajara  to  Sandford  and  Manassa. 

*SterHng,  Conn. — Ahern  Bros.,  of  North  Stonington, 
are  stated  to  have  secured  the  contract  for  constructnig 
6,635  ft-  gravel  road  in  Sterling  for  $7,978. 

*Groton,  Conn. — The  contract  for  constructing  7,208  ft. 
of  macadam  road  in  Groton  is  reported  to  hay/s  been 
awarded  to  F.  Arrigoni  &  Bros.,  of  Durham,  at  $x.s8 
per  ft. 

Wilmington,  Del. — Bids  will  be  received  until  Nov.  26 
(readvertisement)  by  Francis  A.  Price,  New  Castle  Co., 
State  _  Highway  Comr.,  Wilmington,  for  constructing  a 
road  in  New  Castle  Hundred,  leading  from  Wilmington 
to^  the  town  limits  of  New  Castle,  a  distance  of  z^ 
miles. 

^Washington.  D.  C.—R.  J.  Beall  Constr.  Co.,  of  Wash- 
ington, is  reported  to  have  secured  the  contract  for  con- 
structing cement  sidewalks  on  both  sides  of  Rhode  Island 
Ave.,   at  $i.27j^    per  sq.  yd. 

Tampa,  Fla. — It  is  stated  that  $89,500  will  be  expended 
in  street  improvements. 

*Springiield,  III. — Henry  Nelch  on  Nov.  10  secured 
contract  for  paving  Park  Ave.  at  $1.48  per  sq.  yard  and 
Lawrence  St.   at  $1.49,   and  for   curb   55   cts.   per  lin.    ft. 

Monticello,  Ind.— It  is  stated  that  bids  will  be  received 
at  the  office  of  J.  L.  Ackerman.  Co.  Aud., 'until  Nov.  25 
for  $47,700  bonds,  to  be  issued  for  the  purpose  of  con- 
structing a  macadam  road  in  Monon  Township. 

*Columbus,  Ind. — John  M.  Davis,  Co.  Aud..  writes 
that  the  contract  for  constructing  4,761  ft.  gravel  road 
in  Columbus  Township  (bids  opened  Nov.  4)  has  been 
awardfd  to  Tbomas  Fivecoats  and  Blaine  Henry,  of  Ogil- 
ville,  for  $2,784. 

Peru,  Ind. — The  Bd.  Co.  Comrs.,  it  is  reported,  will 
receive  bids  until  Dec.  7  for  ihe  construction  of  23  J4 
miles  of  gravel  roads  in  Richland  Township.  Charles 
Griswold,    Co.    Aud. 

Knox,  Ind. — The  Bd.  of  Co.  Comrs.,  it  is  reported,  will 
receive  bids  until  Nov.  23  for  the  improvement  by 
macadamizing  roads  in  Oregon  Township.  L.  M.  Rans- 
bottom,    Co.   Aud. 

Green  Castle,  Ind. — The  Bd.  Co.  Comrs..  it  is  re- 
ported, will  receive  bids  until  Nov.  30  for  the  improve- 
ment of  16,371  ft.  macadamized  road  in  Jackson  Town- 
ship.     C.    C.    Hurst,    Co.   Aud. 

Lebanon.  Ind. — It  is  reported  that  the  Bd.  Co.  Comrs, 
will  receive  bids  until  Dec.  2  for  constructing  gravel 
roads  as  follows;  10,598  ft.  in  Marion  Township; 
10,580  ft.  in  Marion  and  Clinton  Townships;  12,066  ft. 
in   Eagle    Township.      B.    F.    Simmons,    Co.    Aud. 

Logansport,     Ind. — It  is     reported    that    the    Bd.    Co. 

Comrs.  will  receive  bids  n^til  Dec    4  fo*-  the  construct'"-! 

of    3    gravel    roads    in  Clinton    Township.      George    W. 
Cann,    Co.    Aud. 

Jasper.  Ind. — M.  A.  Sweeney,  Co.  Aud.,  writes  that 
new  bids  will  not  be  called  for  until  about  M-irch 
for  the  broken  stone  pavement  on  T^^olland  and  Hiit- 
ingsburg  Road,  all  bids  received  on  Nov.  4  being  con- 
sidered too  high. 

Indianapolis,  Ind. — It  is  sta+ed  that  bids  will  be  re- 
ceived by  the  Bd.  of  Pub,  Wks.  for  paving  with  brick 
first  alley  west  of  Misson  St.,  Pine  St.  and  Ritter  Ave. 

.Anderson,  Ind. — The  Bd.  of  Comrs.  will  soon  ask  for 
bids,  according  to  reports,  for  the  construction  of  a 
gravel  road  in  Monroe  Township  known  as  the  Schwin 
Road. 

Decatur,  Ind. — The  Comrs.  of  Adams  County  are  ask- 
ing for  bids  for  the  improvement  and  repair  of  the  Peffert 
Macadamized  Road. 

Terre  Haute,  Ind, — The  Citv  and  the  County  Comrs. 
are  reported  to  be  nreparing  to  ask  for  bids  for  the  pav- 
ing with  asphalt  the  highway  connecting  the  city  with 
West  Terre  Haute;  estimated  cost,  $30,000. 

Crawfordsville,  Ind. — The  Comrs.  of  Montgomery 
County  are  stated  to  have  decided  to  receive  new  bids  for 
the  constructon  of  a  macadamzed  road  from  Crawfords- 
ville to   Oak  Hill   Cemetery. 

Des  Moines,  la. — Dids  will  be  received  until  Dec.  4  by 
the  Bd.  Pub.  Wks.  (W.  W.  Wise,  Chmn.)  for  paving  W. 
i6th  St.  with  vitrified  blocks  and  Washington  Ave.  with 
asphalt,  about  3,026  and  962  so.  yds.,  respectively;  also 
combined  curb  and  eutter  on  14th  St.  and  Prospect  Ave., 
in    all   about  3.802  lin.    ft. 

New  Orleans.  La.^Plans  and  specifications  are  re- 
ported completed  for  the  paving  of  portions  of  Uni- 
versity PI.,  Pierce,  Scott,  Cortez  Sts.,  Tulane  Ave.  and 
several  other  streets  and   avenues. 

Baltimore,    Md.- — Plans    are    stated    to    have    been    pre- 
pared    for     the     extension     of     Broadway     to     the     city  , 
limits,   probable  cost    of   improvement,    $t 00,000. 

*St.  Louis,  Mo. — The  Bd.  Pub.  Improvements  is  stated 
to  have  awarded  contracts  for  paving  as  follows  (bids 
opened  Oct.  29):  Rueckling  Constr.  Co.,  Idaho  Ave., 
$13,693.  and  Loughborough  St.,  $6,284;  Wm.  H.  Rade- 
meyer  Constr.  Co.,  Columbia  Ave.,  $11,487. 

Kansas  City.  Mo. — Plans  are  stated  to  have  been 
presented  to  the  Bd.  of  Park  Comrs.  for  a  speedway 
to  be  constructed  on  Gilhara  Road;  estimated  cost, 
$5,040. 

Kansas  City,  Mo. — Bids  will  be  received  until  Nov. 
21  by  E.  A.  Harper.  City  Engr.,  for  furnishing  ma- 
terial and  constructing  a  macadam  pavement  on  36th 
St..  brick  pavement  on  2  alleys  and  artificial  stone 
sidewalks  on   portions  of   numerous  streets. 

Woodbury.  N.  J. — Bids  will  be  received  until  Nov. 
25     by    John     E.     Estell,     City     Clk.,     for     paving    about 


2,950  sq.    yds.  on   S.  Broad  St.   with  Warren's  bitulitbic 
pavement.     Wm.   M.  Carter,  City  Engr.,  Woodbury. 

'Belleville  (Newark),  N.  /.—The  Township  Com.  of 
Township  of  Belleville  is  reported  to  have  awarded 
the  contracts  (bids  opened  Nov.  5)  for  constructing 
sidewalks  and  crosswalks  on  east  and  west  sides^  of 
a  portion  of  Belmont  Ave.  lO  John  Doriety,  168  Kidge 
St.,    at    $5,087. 

Flemington,  N.  J. — Bids  will  be  received  until  Dec.  la 
by  the  Bd.  of  Chosen  Freeholders  (John  H.  De  Mott, 
Dir.)  for  macadamizing  the  public  road  between  the 
counties  of  Hunterdon  and  .Somerset  on  the  New  Bruns- 
wick and  Easton  Turnpike,  and  continuing  over  course  of 
said  road  through  White  House.  White  House  Station 
to  Sta.  342,  near  Pleasant  Run,  a  distance  of  34.200  ft., 
as  advertised  in  The  Engineering  Record.  Grant  Davis, 
Co.  Engr. 

Buffalo,  N.  y. — Separate  bids  will  be  received  until 
Nov.  21  by  the  Dept.  Pub.  Wks.  (F.  G.  Ward,  Comr.) 
for  paving  portions  of  Custer  St.,  Crowley  and  Woodward 
Aves.  ana  repaving  Hudson  St. 

Mineola,  L.  I..  N.  Y. — Road  improvement  bonds 
amounting   to   $200,000   are    reported    sold. 

Ft.  H.  G.  Wright,  N.  K.— Bids  will  be  received  un- 
til Dec.  ir  by  Capt.  Wm.  E.  Horton,  Q.  M.,  U.  S.  A., 
New  Ixmdon,  Conn.,  for  constructing  macadam  roads 
and   sidewalks   and   for   grading   at    Ft.    H.    G.    Wright. 

'Rochester  N.  y.— The  Bd.  of  Contract  is  stated  to 
have  awarded  the  contract  for  paving  with  asphalt  Dean 
St.   to   Whitmore.   Rauber   &  Vicinus,  279  South  Ave.,   at 

$3,124. 

Hillsboro,  O. — Bids  are  wanted,  it  is  stated,  until  Nov. 
30  for  $5,400  road  improvement  bonds.  John  G.  Roads, 
Co.  Aud. 

'Cleveland,  O. — The  County  Comrs.  are  reported  to 
have  awarded  to  Moses  F.  Condo  the  contract  for  paving  a 
portion  of  Miles  Ave.  Road  for  $21,890  -  (bids  opened 
Nov.  6). 

Toledo,  O. — The  citizens  are  stated  to  have  voted  to 
issue  $150,000  bonds  for  the  improvements  of  Grand 
Boulevard. 

Lima,  O. — It  is  stated  that  bids  will  be  received  until 
Nov.  19  by  the  Bd.  Pub.  Service  (L.  L.  Crumrine, 
Secy.)  for  grading  and  paving  with  vitrified  brick  por- 
tions of  2  alleys. 

Marysville,  O.—It  is  stated  that  bids  will  be  received 
until  Dec.  3  by  the  Village  Council  for  paving  with 
vitrified  brick  portions  of  6th  and  7th  Sts.  J.  C. 
Kennedy,    Village   Engr. 

Youngstown  0.~The  following  are  reported  to  be  the 
lowest  bids  opened  Nov.  7  by  Bd.  Pub.  Service  for  paving 
with  brick:  S.  H.  De  Groodt,  Wick  Ave.,  $10,068;  Sum- 
mit Ave.,  $8,079,  and  John  Grady,  E.  Federal  St.,  $8,850. 

'Philadelphia,  Pa.— Contracts  were  awarded  by  Director 
Stearns  of  Bd.  Pub.  Wks.  on  Nov.  6  for  the  renaving  of 
about  40  miles  of  streets  not  occupied  by  the  Rapid  Transit 
Co.,  representing  in  the  aggregate  an  expenditude  of  more 
than  $1,000,000.  The  Barber  Asphalt  Co.,  Land  litle 
Bldg.  contract  for  repaving  about  20  miles  of  asphalt 
streets  at  prices  ranging  from  $1.69  to  $2.01  a  square  yd.; 
the  Filbert  Paving  Co.,  15th  and  Chestnut  Sts.,  a  con- 
tract for  about  5  miles  of  repaving,  at  $1.63  to  $1-99 
sq  vd.  Estimated  cost  of  the  entire  asphalt  repaving,  em- 
bracing 267  streets  covered  by  the  specifications,  is  about 
$750,000.  Cunningham  &  Murray  were  awarded  a  con- 
tract for  repaying  138  street  with  vitr.  brick  at  an  average 
price  of  $2.14  a  sq.  vd.  For  repaving  with  granite  blocks 
about  5  miles  of  streets  D.  J.  McNichols  &  Co.,  704  Betz 
Bldg..  a  contract  for  24  streets  at  $2.73  a  sq.  yd.;  while 
the  Mack  Paving  Co.,  a  contract  for  2  streets  at  $3.29  and 
$1  62  a  sq.  yd.,  resoectivelv;  Cunningham  &  Murray.  Ger- 
man-American Bldg..  4  Streets  at  $2.95  to  $3.20  sq.  yd., 
and  W.  A.  Ryan.  6  streets  at  $2.88  to  $3.03  sq.  yd. 

Philadelphia,  Pa. — Plans  are  stated  I'o  have  been  ap- 
proved by  the  Mayor  for  the  widening  of  the  parkway 
between    Logan    Sq.    and    Fairmount    Park. 

Pittsburg,  Pa. — The  resurfacing  of  Grant  Boule.  with 
asphalt  is  reported  contemplated. 

Harrisburg  Pa. — Bids  will  be  received,  it  is  stated, 
until  Nov.  19  by  Jos.  W.  Hunter,  State  Highway  Comr., 
Harrisburg,  for  constructing  the  following  State  roads: 
Loyalhaima  Township,  -^.qoo  ft;  North  Bellevemon  Boro., 
1,112  ft.;  Rostrover  Township,  1,585  ft.,  all  in  West- 
moreland Co. ;  Logan  Township,  Blair  Co.,  1 3.088  ft. ; 
Tionesta,  Forest  Co.,  1,523  ft.  brick  and  5,725  ft.  ma- 
cadam road;  Swatara  Township.  Dauphin  Co.,  two  roads, 
one  3,200  ft,  the  other  10,000  ft;  also  Nov.  20,  Water- 
ford  E'oro  Erie  Co..  8,160  ft;  Waterford  Township, 
Erie  Co.,  3^670  ft:  Clearfield  Boro.,  Clearfield  Co.,  1.882 
ft;  Bensinger  Township.  Elk  Co.,  5,300  ft;  also  until 
Nov.  21,  (Crescent  Boro.,  Cambria  Co.,  2,582  ft  brick  and 
1,681  ft  macadam  road;  Cresson  Township,  Cambria  Co. 
10.952  ft.  macadam  and  250.  ft  brick  road;  Richland 
Township,  Clarion  Co..   16,500  ft. 

Norristozvn,  Pa. — See  *'Sewerage  and  Sewage  Dis- 
posal." 

'Washington,  Pa. — The  County  Comrs.  are  stated  to 
have  awarded  the  contract  for  constructing  the  Tay- 
lorstown  Station-Taylorstown  Road  to  Hallam  Constr. 
Co.   for   about  $10,000. 

Galveston,  Tex. — Bids  will  be  received  until  Nov.  21  by 
the  Bd.  City  Comrs.,  at  the  office  of  John  D.  Kelley, 
City  Secy.,  for  paving  with  vitrified  brick  and  curbing 
Ave.  B  and  Ave.  D.  requiring  10,201  so.  yds.  pavt  and 
3,710  lin.  ft  curb.     A.  T.  Dickey,  City  Engr. 

Ft.  Myer.  Va. — ESds  will  be  received  by  Capt.  B.  B. 
Hyer.  Constr.  Q.  M..  U,  S.  A.,  until  Nov.  23  for  the 
construction  of  a  roadway  leading  to  quartermaster's 
shop,  as  advertised  in  The  'Engineering  Record. 

'Seattle,  Wash, — The  Rich  &  Harris  Constr.  Co.  is  re- 
ported to  have  secured  the  contract  for  asphalt  paving  in 
Denny-Blaine  Park  Addition  at  $2.35  per  yd.,  or  a  total 
of  $1 16,049. 

All  bids  opened  Oct.  29  for  paving  with  sandstone 
block  a  portion  of  Madison  St.  are  reported  rejected.  Ac- 
cording to  reports  new  bids  will  be  received. 

*Smith  &  Hall,  516  Downs  Blk.,  have  secured  the  con- 
tract for  constructing  concrete  walks  on  Phinney  Ave. 
and  N.  50th  St.,  for  $5,592,  and  on  Brooklyn  Ave.,  E. 
45th-  to  E.  50th   Sts.,  for  $3,556. 


*  Items   marked  thus  give   the  names   of  parties  awarded   contracts* 
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'SmtU.  »■«•*.— Tht  following  «r*  the  biJs  opened  on  secured    the    contract    for   aH    miles    of   wire,    25    street  Ciicago.    HI.,    for    a    dam    ""^ 'h^  .^^'S    "°™  ,^"f'.,'" 

Not.   J  hi    the  Bd.   of    Pub.    «%».    for   improvement   of  lights,  regulator,  transformer  and  erection  of  poles,  wire,  Wyoming..     These    two   dams   are   »!™°5'.  '=^f5"yj'7''" 

Mcfidiu  An.  b»  constructing  concrete  walks:    Co)  Hans  etc.,    for    municipal    lighting    system    for    $3,220.      Other  in  dimensios   .ind  chaiacterist  cs.      hach   is    situa  ed   in   a 

Mnm.    501    F«ir^-iew    A«-e      uwarded    contract):     (I.)  bids  received    for   this  work   were:     W.   Worth   Bean.   Jr.,  dee).,    narrow    RorRe     where    there    is    no    POfSibi'ity    of    a 

AiHlrcw  Pedenoci.  410  Washington   Bldg.;   U)    Mac.\d»m  of  Benton  Harbor,  $4,395,  and  Kalkenau  Electrical  Constr.  detached  or  independent  power  house.    The  Wyoming  dam 

ft  Col.  Gnad  U»on  Hotel.  Co..  Chicago.   111.    $3,895.     Engineer,  A.  J.  Hammond,  of  will  create  a  head  of  60  ft.  and  the  Pennsylvania  dam  of 

■  va.  unno  uniwn  no«r.        a                  b                  c  South  Bend    Ind"          V3           b         .         J  ^^   ^^     ^^^   ^^^1,^  .structures  are  about    70    ft.   high  above 

Fixed  cMinMte Siuoo.00     $3,400.00     $3,400.00  „                ...  .       ™      ^              t  .  ..^  o    „            /-  foundations.       Ihc    power    houses    in    both    cases   will    be 

l^^^I  M^wori^  ♦*'*'~-„  ♦J'4'~-"J  .30  Ommay.  Afic*.— The  Onaway  Light  &  Power  Co.  pro-  „„^,^r  the  roUway  of  the  dam  and  protected  by  an  inner 
<IT  TOO  to.  nb.  con.  walks.  I'lS  i  »o  t.i8  poses  constructing  a  new  dam  next  year  to  supply  the  ^i,,;!!.  The  great  height  of  the  dam  allows  ample  space 
"gj^l^lj  B_  jl  cross-  '  increased  demands  made  on  its  plant.  W.  W.  Vaughn,  fg^  a  power  house,  together  with  traveling  crane,  switch- 
walks  '  .  »aoo  »4-oo  a<>.oo  P"»-  board,  office,  etc.  Both  dams  will  be  of  the  half-apron 
C-.  r.    .   ,.   UW,  cm,.-  Say    Ci.v     3f ic* -Wm     H     Fitzhugh     Supt     municijial  type       Work    has   already  ^^f- ^commenced   and   wUl^be 

.S&ii^;-(;-i«.«;):          ^:^           ^^           bV^  friZ'llT,lXi.^^l\:''for'V'tLZ^^^  'p]e,cbo.h  dams  Ure  the  spring  floods. 

icMcMMMaO  inlet)....          80.00            80.00            75.00  ft         been   reiected.   and   new   bids    will    be    received    on  «,„..„>,„,„„      P„_See     "Seweraee     and     SewaKe     Dis- 

icooe    Im.    ft.    3-in.    pipe  j;„^.    ,^  „„  „j„  specifications.     The  lowest  bid  amounted  Nornslown,    i^a.— bee       Sewerage     ana     sewage 

«•«»   -'5 -^ ^  la  $9,800.     He  further  states  that  the  following  are   the  posai. 

_      ,                                      ,,,      _        »,                  ..(o     ,    <_  lowest    bids     received    on    other    portions    of    the     plant:              p„-i.    mil      c     r W      S     Tee    and    L     C      Harrison, 

T«*»>*    $«..o8.9o  $6;.3..-50  $68,469.60  AUis-Chalmers  Co      Milwaukee.  \yis..  turbine  and   gener-  J''%l','Ji    f„    ^ave     pe.iiioneS    Cify    Council     fo^a 

•r»r»»««.  Om.— The  Bd.  of  Control  is  stated  to  have  atpr  of   500  •'^.-^'S.'oo.and  exciters  of   15  kw.,  $1,025.  franchise  to  construct   and  operate  a  gas  plant. 

awmrded    on    Not.    5    contracU    as    follows    for    paving:  Westinghouse    Electric   Mfg.  Co.     Pittsburg,   I  a.,   for   300 

OMitTacUns  ft  Paving  Co..   Barton  .\ve..  asphalt.   $.-,734:  '?r'ps..  A.  C.  series,  6.6  ampere,  $10,372,  and  the  J.  Lang  Charleston,    S.    C— See    "Sewerage    and    Sewage    Dis- 

Godam  Contr.   Ca,   Montrose  Ave.,  with  asphalt,  U.'9';  J-'ectnc    Co.,    Chicago,    111.,    for    a    spanel    switchboard,  ^^^i" 

Dewmo    St..    with    asphalt,    $7,580;    Warren    Bituminous  $1,085.  ,-     ^      n.u       •     »  n-           r 

Pavinc   Co..    Huron    St..    with    bitulithic,    $2,443;    C.    H.  .Vat/itcHiM*.    A/inn.— The    Village    Trustees    contemplate  Florence,    A.    C— The    installing    of    a    sevyer    system, 

Rnst.    .Xvenne    Road,    with   bitulithic,   $15,000.  increasing    the    capacitv    of    the    municipal    electric    light  costing    $(jo,ooo,    an    electric    light    plant,    costing    $25,000- 

.  plan,     by    the    installation    of    an    80-kw    alternator    with  and   additional    water    facilities   costing    $15,000,    is   report- 

HamUitm,    Onl. — TTie    constrneiion    of    a    road     from  engine   and   other    necessary   apparatus,   and   also   the   ex-  ed  under  consideration. 

tteJoUey    Cut    .0    Victoria    Ave.    1.    rq^rtetf    con.em-  ,„,;„„  „f  ,(„,,  ,„  ,,„  ,„i,,,,     g.  A.  Lindsay,  Supt.  ^„,^^.„^     7V;r.-The  Amarillo   Water.   Light   &    Power 

Little   Fork     Minn. — Jos    E.    Cummings,    of    Duluth,    is  Co.     contemplates     the     complete     rearrangement     of     its 

POWER    PLANTS,   GAS   AND    ELECTRICITY.  reported    to    be    contemplating    the    developing    of    Little  system    and    doubling    the    capacity    of    its    plant.       Frank 

Fork  and   Sturgeon   Rivers  for  electrical   power.  W.  White.  Manager. 

N—es  Arrmmged   AlphabetieaUj   6>   Stalit.  Stewartt-ille.    .Winn.— The    Stewartville     Electric    Light  r,  ■  ,  ,     w     t            k-     •       ,=   ri,,.     Tr,„=^i    «    r„      ,, 

r^o^  ^..-See  -SchooU."  £-pU'1Ji'd::dlng''^p;'^r  •h"asrorn'^''boiiy?.''--'"-'^  '°  ^^^^l^  P^^.^";  Vo\"k?' N-^.f'l='rJ    r^^Srtld^o^^ef r^^e 

^'lit^!^J^-^^'^'o^^''l^l\^Z^Z  ?epo'r"s'  ^'^^'-^r-  •^'-"■-The,  Virginia  Light    &   XV'ater   Co.   is  -'  IS^^^  .^[^^^Tl^^ST''^^  '^^iJ^i 

SSI^'^rLJ^rii.^r^ric   i^wir   'the;,?^""  H.  Griggs,' Mgr.  Lynehhurg.    Va.-U    is    stated    that    C.    W.    Hancock    & 

'^rB?^'Srh?m*  ElJ^ric   ?J«ht    &    Powe^Co.    is    re-  Canton.    Miss.-\t   is    proposed   to  purchase    a    50-Hght  Sons,    of    Lynchburg,    have   secured    a    contract    with    the 

ported   incorporated    with    a    cap.Ul    of    $196,000,    and    in-  transformer    for    the    municipal    arc    lighting    system    and  company    owning    the    Natural    Bridge    property    for    the 

toidl    constructing   a    power    plant    on    Village    Creek    for  extend     fire     main    to     the     corporate     limits.       John     T.  construction    of    a   concrete    dam    200    ft.    long   and    35    ft- 

the  ptirpoK  of  supplyihg  electricity   for  lighting  purposes.  Sharp.   Jr.,    Mgr.  h'Sh    m    Cedar    Creek      The    dam    will    be    located    about 

The  JoipSe  of  the  Company   is  to  erect  a  buirding  about  SteehUte      Mo-\    franchise    is     reported     granted    to  ''=>'*.    ^    ™,''^    ,''"''°*'    "'^    bridge     and    the    water    will    be 

ton     U      nTTirr     on     \'i\\i<ir     CrrfV    anH     inQlall     marhinrrv  y    ^'"""'.'^■^"O-       -^      irancnisc     IS      rcporicu      giauitru      lu  j     ,g     develop     100     h.-p.     which     IS     for     electric     pOWer 

loo   tt.    aqnare   on    \  "'age    Lreeit   ana    install    macninery  Tanus    Tiright    for   20    years   to    furnish    electrrc    light    for  „„rr,r,«».« 

of  about    1,000   h.-p.     .\11    wires    within   the   fire   limits   of  Steelville.     The    power    house    will    be    at    Evans    Mill,    1  V^^vo^^'- 

Binnintham    will    be    laid    underground.     The    capacity    of  n,j|e   ^35,   „{   ,i,e    city,    using    water   power.  Biiena    Vista,    Va. — The    Buena    Vista    Light    &    Power 

the  pUnt  at- first  .will  be  1,600  16-C.-P.  incandescent  lights,  Oiiiifo*,    .Mon(.— Bids   will    be    received   until    Dec.    21  Co.     contemplates     installing     a     new     switchboard     and 

Sm/,:^;S?  S^li^^hf^  ^^..r^ '"  *  '  '"'"°'"  ■""  by     he   Town    Council    for    constructing   an   electric    light  making  other   improvements  to   its  plant.      E.    C.   Fowlkes, 

pahties  ui  the  Birmingham  district.  J^,^      j^bn  C.  Duff.  Town  Clk.  Supt. 

yJ,°S^iJitrl^l^^^\^'^  ,H?l;Il  *„,?  ^orS";  Papillion.    AVb.-The    citizens    are     reported    to    be     in  Spokane,  Wash.--a.  C    Eckensberger,  of  Portland    Ore., 

has  been   granted  a   permit   to   erect  a   steel   gas   storage  j       '     ^  ins,ai|jng  an  electric  light  plant.  general    freight    agent    of    the   New    York    Central    Lines,. 

tank  to  cost  $162,000  near   Market   St.   gas   plant,     tapac-  ^»'""  <"  installing  an   eiecinc  iigni  piani.  ^^.^^^  ^^  _^^   .^  .^   proposed   to   harness  the  Columbia    River, 

ity.    2.000.000    CO.    ft.     It    IS    reported    that    the    contract  Stella.    Neb.— It    is    reported    that    the    Stella     Electric  the   power   to  be    used   for    manufacturing   and  otlier   pur- 

V^^  T?'!!-      I.  ^*"  awarded  to  K.    U.   Wood  &   Co..  Light   Co.   has  closed  a  contract   with  the  city   for  street  poses.     Nothing  definite  has  yet  been  done. 

of   Philadelphia.   Pa.  lighting     for    a    term    of    years    and    will    beffin    at    once 

Lai  Animas    Co/o.-Bids  will  be  received  until  Nov.  23  '°   '"^""   'li' r^u  "'n  "^'"^   "'""/  H  '°  h*"?^,'"   ""r"  h^  ,h^  Wheeling     W.    Ka.— The    City    Council    on    Nov.    7    ap- 

(readvertisement)  at  the  Bureau  Yards  and  Docks    Navy  -'""•    '•    ^"''   ■''''"'   Brenner,    of   Humboiat.   is    to    be    tne  propriated  $150,000  tor  improvements  to  the  gas  and  elec- 

Dept.  (Wm.   M.  .Smith,  Acting  Ch.).  Washington  'd.  C,  electrician.  trie   light  plant. 

for  power  plant,  building  and  machinery  at  U.   S.  Naval  North  Platte,  Neb. — Chas.  F.  Temple,  Citv  Clk.,  writes  .,     ,,    ,..,        ,         ,.,.       „,      ,,     ..    ,,.,  ,  „,    _  r  ;„i,f  «, 

H«piUl    .-few  Ft.  Lyon,  Colo.                          .  t^^  ^::;tf  ^' ^^  ^'  ^^r^'^r  ""^  V.^l^'c^.tTj^tk  '^^:n7:^'^%^rr^^^^^^^^ 

puS"l'^::u,r?n'a^re"r;Sin*?iufr°en.-'dr,ir°vi^e  piatl)^J?;;fchife;fo<'-2?VeaJr.-    Yhf^^mp^n^^- w!?ft  natingcurrent.      Theodore  Waech.  Mgr. 

about   June  1,    1908.     E.  T.   Gilbert,   Supt.  consiacraDie  improving.  Wauwatosa.  Wis.—T\ie  ((uestion  of  constructing  a  muni- 

t^,k.^.,.ill.     CI,      T\..    r„ii„«:„„    .,.      .„„-.-j    .„    K.  Reno    .Net: — The    Lower    Truckee    Electric    Co.    is    re-  cipal    electric    light   plant   is    reported    under   consideration- 

.he'*"biS";:i^Ved'"brTh/  BfoyUrTlTZ'  Nov.':  P-'^;"    incorporated    to    co.nstruc.    a    power    plant    to    sup-  here. 

for  furnishing  a  i.soo-kw.  steam  turbo  generator  for  the  P^'I. '*'=    f'^'n^  "LMt'''L'nH'  nroLhtv    r?,n    »    W^^^^^  Marinette.     IVis.-U    is     reported     that    the     Economic 

el«^ric    light    plant:    General    Electric    to..    Schenectady,  S''\  ""^j"  ,h"?'' Cafson     vail/      CanUa       $,0  oio        In  I^ight  &   Power   Co.   has  been   incorporated,   with   a  capitaP 

uin^«nt?^tor°$«"L",  '''"!"s'chal*m\';r=do  "^  Milwau\«'  «n.ora1o?s:  "f ,    W?  "ifaire's ''^f    Oakland,   l^u"  W.    H.  of  $25,000,  by.  Theo.  A    I^mnerin,  Geo    Bever  and  others. 

^..''S^^Sj--  *\tS^ngh\;ii-|e^''fe7ne*"'to',""5f.ya'n7i  Hall,  of   Gridley,   Cal.,   and  Henry   W.   Esden,    of   Reno,  „J^„,W.^^Wilson,^^of^  Marinette.    and.^A.^^L.  ^Gillette. 

branch,     $36,509.     for     1.800     revolution     generator,     and  ""=••            ,,     .tuai../-           .^          re.         r.  plied   to    City   Council    for  a   franchise  to  establish    a    new 

$4«.->7<'.   'or    1,200   revolution   generator.  Alpha    N.  ./.-rT^he   Alpha   Cement   Co.,    of   taston.    Pa.,  iighting  system  for  the  city.      It  is  also  proposed  to   build 

01^.-               j,,_--            ,                    ,  writes    that    it    is    not    prepared    to    erect    a    power    plant  '    i„t,r„rli!>n    line    in    connection    with    the    water   nower 

Storks,   Co-— It   IS   stated   that- the   citizens    have    voted  as    recentlv   reoorte  d  ","    '"terurnan    line    in    connection    witn   tne    water   power 

to  Smt  $30,000  bonds  to  establish   an   electric  light   plant  Elmer    N'  /.—The   Elmer  Gas  Co.   is   reported   to    have  development.      It   is   proposed    to    take   power    from    Pesh- 

and  a   system   of   water    works-     It   is   reported   that   the  secured  a  50-ycar  franchise  from  the  Boro.   Council.  tigo  Kiver. 

*"    ■  Rhinebeck,  N.    Y. — R.    Ravmond  Rikert.  Secv.   Dutchess  Ban  Claire,   Wis. — The  City  Council  is  reported  to  have 

Ceutralia,    III. — The    Centralis    Gas   ft    Electric    Co.    is  Light    Heat  &  Power  Co..  of  Rhinebeck.  writes  that  plans  decided     to    procure    bids    for    lighting    the    streets    and 

planning   extensive    improvements    to    iu    plant    and    will  f„  |j,j  proposed  extension  are  not  yet  complete.  bridges  for  5    years. 

change    its   system    from    2   to   3    wire    and    iiirease   the  ,                                      ,      _     . 

boier   capacity.      G.    E.    Fish,    Supt.  SmiihUeli.    N.   C— The   Holmboe  Co..  Lincoln    Savings  Madison    Wis. — Bids  will  be  received  until  Nov.   22  by 

r,.              fi/      D     1     c      ck     .  ,        t     D„i,»„  J           •.—  "a"''  Bldg..  Louisville.  Ky.,   has   been   selected  to  prepare  ,hc   Wisconsin   Capitol    Comn.    (Lew    F.    Porter,   Secy.),  at 

..  V5'     •-./  .rr           c    c.               ■«  n     w     J    L  ■     */""  plans   and    specifications    for   water  works,    sewers   and    an  Madison,    for    the    following    equipment    for    the    heating 

that  he,  with  \^arren  S.  Steams,  of  Kockford,  have   fran-  electric    light    plant    at    Smithfield.      After    estimates    are  ^^^   power   plant    for    the    Capitol    Bldg.,   now    under   con- 

rtisoi  and   progise   to   erc«    gas  plantsat   Marago.    ni.:  ready  an  election  will  be  held  to  vote  bonds,  and  if  bonds  struction    at    Madison:       Doilers,    engines,    electrical    gen 

Sf^S"*"'!!     ?••    'J?''''?"'!  ,V   •    afo.rlau^"".     "IS.   .    Ine  carry  the  work  will   be  commenced  at  once.  crators    and    motors,    mechanical     stokers,    pumps     (feed), 

PJattevilIe  Gas  Co.  is  fully  organized;  the  others  will  be  o      c       "W  .      --  pumps    (building    supply),    storage    tanks,    conveying   ma- 

^I"  IJT'  ^J-  xn°   "TI'^^'a  ^"^a^"    T^'J"',  S^-""""-    O.-Ste      Water.  chinerv.   hoisting  crane  and  open  heaters,  as  advertised  in 

f^Sb"^    «4   AsMon"Bid«     Slik^rd  MeConnells^'ille.  O.-The  McConnellsville-Malta  Electric  The   Engineering  Record.     Storm  Bull,  Consulting  Engr., 

*            *                                               '  Co.  proposes  installing  gas  engines  of  150  h.  p.,  to  be  used  Madison. 

Primceton,    111. — The    Bureau    County    Light    &    Power  in  case  of  emergencies.     .A.  Durban,  Supt.  ,,.„.,.-.-„    -r^    ^                          .  j 

Co.  of  Princeton  is  reported  incorporated,  with  a  capital  ^  .      ,         „„-,-„   ^             -     j           ,  »,               ,_  '^"'  Bend,   Wts.—Tt\e   State  R.  R.  Comn.    is  reported 

of   $$0,000    to    manufacture    and    sell    electricity.     Incor-  . '^"J.'',"^'":  O-— Bids  will  be  received   until  Nov    25. by  to   have    granted    the    West    Bend   Htg.    &    Lighting    Co.. 

poratofs:    R.    R.    Priestly,    C.    F.    Sturlevant    and    B.    C.  ♦•"  "'•■   """•  service  (t.  !•.  McGuire.  Secv)   for  furnish-  of  .  West    Bend,    permi.ssiori    to    issue    $25,000    additional' 

IJndleT.  ing  material   and  making  the   following   improvements   at  stock    and    to    purchase    plant    and    to    make    certain    im- 

the    municipal    electric    light    plant,    Dublin    Ave. :      Boiler  provements. 

iL  ^    /«"«•<"«,    la. — The    Valley    Junction    Water    &  blow-off,    tunnel    foundation    for   additional    boilers,    con-  d-     u          «/          c       "n          t>    >> 

Light   Co.   proposes    increasing  the  capacity    of   its   plant  linuation  of  ash  pit  tunnel,  retaining  wall   and  driveway,  Btg  Horn,  wyo. — See     IJelta,  1  a. 

and    will    install    new    boilers    and    an    engine.      R.    M.  foundations  for  the   i.ooo-kw.   steam   turbine  and  exciter,            Montreal       Que Official      reiiorts      state      that      bids 

Lewis,  Supt.  watertight  (.it   around   foundations    for  turbine,   etc.     The  j,,      i,^      opened'    on      Dec.      16      by      the      Fire      and 

C.iar    Rapid..    /a—The    Cedar    Rapids    ft    Iowa    City  •"<•'  *°'  ""»  *"'''  ''"'  '''""">'  f^J^t'^d-  Light      Com.      of     City     Council      for     the      supply     of 

By.    ft    Light    Co.    contemplates    the    enlargement    of    its  Oklahoma    City.    Okla. — The    Citizens    Electric    Light    &  electrical    energy    for    lighting    the    streets,     squares    and 

boiler     roosn     and     equiimicnt.     including     coal     and     ash  Power  Co.  is  reported  incornorated,  with  a  capital  of  $50,-  other    real    estate   belonging   to   or    under   control    of  city; 

bandUag    a|>paratus.    chain     grates,    conveyors    and    pos-  000.  by  W.  E.  Grigsby.  W.  L.  Peck  and  W.  L.  Bradford.  also  for  lighting,  heating  and   industrial  purposes  for  the 

(iUy  ccooomisers.      W.    J.    Greene.    Mgr.  citizens.     Separate  bids  will  also  be  received  for  the  sup- 

sn.  jr-r>..r-i.<.-T>           i               /--.  "^^  """  Creek,  Ore. — The  electric  power  plant  of  the  „]„    „f   „a,     (,„   burners,    for    lighting    the    streets,    parks 

i.^.S^^tn;^™2^,  "JmIt'^V/,  'SSs^^nd  nro  California   &    Oregon    Light   &    Power    Co     at    New    Pine  ^'J^  °*ua^es;  also  gas"o  citizens^or  fighting,  heating  and' 

iS^I^nlTJ^rh^  I1S? /roS^    F^kSST,   to   Oelwrin    and  ^'"'i  ""P^l^'^  V  ''*'"^  been  destroyed  by  fire,  and  it  is  industrial   purposes,   per    i.ooo  cu.   ft.      L.   O.    David,    City 

poses  an   inlerarban   line  from    fclkader  to  Oelwein   and  stated   that   nlans   for  a  new  plant    :>re   being  considered.  clk 

^''*^     ,        „     .     „      .             .„„..,.  ^-  '^'""'  ''"'■  *  **"'••  '*'*  ^'"*  ^"'^-  Kelo^"".  B.  C.-R.  Morrison,  City  Clk..  writes  that  as 

N"^.  /^— M.  A.   Harrison   and  H.  H.  Caughlin  are  'Pittsburg.   Pa. — Chas.    Reisfar.  Jr.,    Secy.   Central   Bd.  soon  as  bonds  are  sold   work  will  commence  on  the  con- 

rmrted  to  have   purchased   the   electnc   light   plant   and  ^f  Educ,   writes  that  the   contract  for   installing  electric  struction    of    water    works    and    an    electric    light    plant; 

win  nakc  trnprovemenu.  lighting  plant  in   5th   Ave.   School    (bids  opened   Nov.   7)  probable  cost.  $40,000. 

Btlcit.    Kan.— -nit  Hty  is   reported  to  have  purchased  ha«  been   awarded   to  P.    F.   Maginn  &   Co.,    1025    Forbes  Toronto    On(  — See  "Schools" 

the  electric   light  plant  owned  by  A.   T.   Rogers.  Ave.,   Pittsburg,  for  $8,800.                  <.,-.„.,  oron,a,  wn,.       e       c     o    »               ^.        ^ 

.          .                 .,  A    permit    has    been    granted    to    St.    Francis    Hospital  Camphellford.    Ont. — E.    C.    West,    City    Secy.,    writes 

Ltcomplr.    La. — Press    reports    state    that    the    council  to  erect  a  $100,000  s-story  brick  and  stone  power  house  that   John    S.    Fielding,    15   Toronto  St..   Toronto,    is   en- 

will    on    Dec.    3    consider   plans    and    specifications    from  to  furnish  heat  and  power  to  the  Hospital.  gineer    for   the    proposed   power   plant   to   be    constructed 

dectncal  enpneers  for  a  complete  electnc   light  system.  p,,.,^^,^^^  p^  _S„  „N,^  Industrial  Plants."  ="  Middle  Falls,  to  cost  about  $60,000. 

Winchtnion.  Hats. — The  Winchendon  Electric  Light  ft  ,r,.u.    o.      -ri.      i-i...,..-  ir  j  »   r     r-„  ..      f-„       t  Listowel.  Ont. — Bids  are  wanted  for  lighting  this  town 

Power  Co.  is  said  to  have  in  contemplation  the  insUlTation  n~, „„' "\fj'-7:I„./"„"f"",    ,^^,u,    nlVl  vHot^l  by    electricity,    arc    and    incandescent    .  For    further    in- 

of  an  auxiliary  plan,  in  connection Jith  its  present  water-  f^Z"' c'^'; ,rS^\t^_   f.^X  a'^Zfo'r'c'edloncer^i'dam  f'""-"  "''''--  C.  A.   Lee.  Clunn.   Light  Com. 

power  plant.     J-rank   w.   .Nonrse.   Mgr.  in  Southeastern   Pennsylvania  for  supplying  power  to  the  West    Lome,    Ont.— The    West    Lome    Electric     Light 

'Berritn    Springs,    Mitb. — ^We   are    informed    that    the  slate    quarries    and    other    industries    in    that    district;    it  Co..    Ltd.,    is    contemplating    the    installation    of    a    pro- 

C.  L.  Olds  Constr.   Co.,  of  Ft.   Wayne,   Ini,  on  Nov.  7  also  received   contract  from  the  Big  Horn  Power  Co.,  of  ducer  gas  power  plant  soon.     D.  F.  Webster,  Secy. 

•  Items   marked  thus  give  the  names  of  parties  awarded   contracts. 
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ELECTRIC   RAILWAYS. 

Notes  Arrangtd  Atphabttically  by  States. 

Lakeport,  Ca/.— The  Sonoma  &  Lake  County  Ry.  Co. 
is  stated  to  have  announced  that  all  the  rights  of  way, 
terminals  and  franchises  have  been  secured  and  that  con- 
struction work  is  to  begin  next  spring.  The  road  is  to  be 
30  miles  long  and  will  connect  Cloverdale,  Lakeport  and 
Kelseyville.  A.  E.  Dickinson,  of  Ukjah.  Cal.,  Fres.;  J.  E. 
Fulton,  of  Lakeport,  Gen.  Manager;  \V.  S.  l'"ry,  Lakeport, 
Secy.;  J.   R.   Garner,  of  Upper  Lake,  Cal.,  Treas. 

Murpliysboro,  III. — The  Murphysboro  Electric  Ry., 
Light,  Heat  &  Power  Co..  Murphysboro.  is  reported  incor- 
porated to  operate  electric  railway  and  public  utilities. 
Capital,  $36,000.  Incorporators:  John  G.  Hardy,  Walter 
C.  Alexander  and  Philip  H.  Eisenmeyer. 

Chicago,  111 — The  Chicago  &  East  St.  Louis  Short  Line 
Ry.  Co..  with  principal  offices  at  Chicago,  is  reported  in- 
corporated to  construct  an  electric  railway  from  East  St. 
Louis  through  Christian,  Macon,  Dewitt,  McLean.  Living- 
ston, Kankakee  and  Will  Counties  to  a  point  in  Chicago. 
Capital,  $50,000.  Incorporators:  H.  C.  Osterman,  Wm. 
M.  Drennan,  H.  C.  Dolph,  Thos.  W.  Flynn  and  Wm.  An- 
derson. 

Edwardsville,  III. — The  St.  Louis  &  Staunton  Ry.  Co.  is 
reported  incorporated  by  the  McKinley  Syndicate  for  the 
purpose  of  constructing  an  interurban  railway  from  Ed- 
wardsville to  Staunton.  Incorporators:  Geo.  M.  Mattis, 
W.  H.  Carnahan,  C.  Zilly,  D.  E.  Brambel  and  R.  H.  Wat- 
son, all  of  Champaign. 

Sycamore,  III — A  charter  is  stated  to  have  been 
granted  to  the  Woodstock,  Marengo  &  Sycamore  Elec- 
tric Ry.  Co.  to  construct  a  road  from  Woodstock  to 
Sycamore.  Capital  $25,000.  Incorporators:  Chas.  A. 
Spenny,    Edward  B.    Harang,    M.    W.    Powell   and   others. 

Tulsa,  I.  T. — The  Tu'sa  Interurban  Ry.  Co.  is  re- 
ported to  have  petitioned  for  a  charter  to  construct  a 
line  from  Sapulpa  to  Tulsa.  Jajjn  O.  Mitchell,  L.  D. 
Marr,   H.   R.    Cline   and  others  art  reported  interested. 

Elkader,  la. — ^See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Shreveport,  La. — It  is  stated  that  a  movement  is  uder 
way  to  extend  the  .Shreveport  Traction  Co.'s  lines  to 
Centenary  College,  a  distance  of  several  mines. 

*Boston,  Mass. — The  contract  for  constructing  open 
incline  north  of  Boston  City  Hospital  Relief  Station 
(bids  opened  Oct.  31  by  the  Boston  Transit  Com.)  has 
been   awarded   to   C.    R.   Gow   Co.    for   $2y,yyi. 

Manistee,  Mich. — It  is  reported  that  the  R.  G.  Peters 
Salt  &  Lumber  Co.,  of  Manistee,  is  considering  the  con- 
struction of  an  interurban  electric  railway  between  Manis- 
tee and  Cadillac. 

Mexico,    Mo. — The    Mexico    &    Perry  Traction    Co.    is 

reported   to    have    awarded    the    contract  for    grading   the 

electric    line    from    Mexico    to    Perry    to  J.    M.    Wolf,   of 
Collinsville,  111. 

Canal  Dover,  O. — It  is  stated  that  the  Tuscarawas  Valley 
Transit  &  Power  Co.  will  build  its  lin^  from  Canal  Dover 
to  Canton  by  way  of  Zoar  and  Bolivar,  using  a  private 
right  of  wav.  The  line  will  extend  from  Canton  to  Co- 
lumbus, pas£'!ng  through   Coshocton. 

Upper  Sandusky,  O.—lt  is  stated  that  Frank  M.  Ohl, 
of  Toledo,  contemplates  constructing  an  electric  railway 
through  Upper  Sandusky. 

Oklahoma  City,  Okla. — The  Red  River  Ry.  Co.,  with 
$5,000,000  capital  and  headquarters  at  Oklahoma  City  and 
Durant.  is  reported  chartered  to  build  an  electric  line 
from  a' point  on  the  Texas  State  line,  just  north  of  Bon- 
ham,  Tex.,  to  Oklahoma  Citv,  200  miles.  Incorporators: 
Geo.  T.  Robertson,  of  Atoka;  E.  M.  .\bernathy,  S.  C. 
Hawk  and  F.  J.  Hawk,  Lexington;  J.  W.  Hocker,  of  Pur- 
cell,  and  T.  H.  B'ayless,  of  Durant, 

La  Plume,  Pa. — Plans  are  stated  to  have  been  ap- 
proved by  the  Governor  for  the  extension  of  the 
Dalton  St.  Ry.  from  Ta  T>i.,nie  through  Factoryville 
to   the   norih    side   of    I.,ake   Winola. 

Lucerne,  Pa. — The  Governor  is  reported  to  have  ap- 
proved plans  of  the  Wilkesbarre  &  West  Side  Ry.  Co. 
for  the  extension  of  ibe  line  on  Courtdale  Ave.  through 
Courtdale  Borough  to  Plymouth  Township,  a  distance 
of   about    I    mile. 

East  Conemaugh,  Pa. — The  Borough  Council  is  stated 
to  have  passed  an  ordinance  granting  the  Southern 
Cambria  Street  Ry  Co.  the  right  to  lay  tracks  and 
operate    an    electric    railway    within     East    Conemaugh. 

San  Antonio.  Te.tr. — A  franchise  is  stated  to  have 
been  granted  the  San  Antonio  Traction  Co.  to  con- 
struct an  extension  to  the  Tobin  Hill  line.  W.  B.  Tuttle, 
Gen,    Mgr. 

Buenos  Aires.  Argentina,  S.  A. — Bids  are  wanted  and 
will  be  received  before  May,  1908,  by  the  Municipal  In- 
tendente,  Buenos  Aires,  for  constructing  two  of  the  prin- 
cipal lines  of  the  proposed  system  of  th  Metropolitan 
Subway  Electric  Railways;  also  for  the  lease  of  the  two 
lines  now  under  construction.  Further  information  cart 
be  had  bv  addressing  the  Argentine  Legation,  Washing- 
ton, D.  C. 

RAILROADS. 

Notes   Arranged    Alphabetically   b»   Statis. 

Champaign.  III.— The  St.  Louis  &  Staunton  Ry.  Co. 
has  been  incorporated,  with  principal  office  at  Cham- 
paign, and  capital  $2,500,  to  construct  a  railroad  from 
Edwardsville  to  a  point  in  or  near  Staunton.  Incor- 
porators: Geo.  M.  Mattis,  W.  IL  Carnahan,  C.  Zilly 
and    others. 

Jefferson  City,  Mo. — The  Jeff'erson  City,  Albuquerque 
&  San  Diego  Valley  R.  R.  Co.  is  reported  chartered  in 
Guthrie,  Okla.,  with  a  capital  of  $7,000,000.  It  pro- 
poses to  build  a  road  from  .lefferson  City,  through 
Missouri,  Kansas  and  Beaver  County,  Okla.,  New  Mex- 
ico and  Arizona  to  San  Diego,  1,600  miles.  Incorpora- 
tors: J.  H.  Langston  and  O.  S.  Tent,  of  Guymon,  Okla.; 
W.  F.  Bort.  of  Wichita,  Kan.;  C.  R.  Wright,  of  Liberal, 
Kan.,    and    others. 

Hannibal,  Mo. — The  City  Council  is  reported  to  have 
adopted  an  ordinance  granting  iTie  Chicago,  Burlington 
&  Quincy  R.  R.  Co.  (T.  E.  Calvert,  Ch.  Engr.,  Chicago, 
111.),  a  franchise  to  lay  double  tracks  on  the  levee. 
The    company    agrees    to    construct    a    good    levee    at    a 
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■   cost   of  about   $300,000;    it  also   proposes   erecting    a   new 
depot,    to    cost    about    $100,000. 

Portsmouth,  N.  H. — The  Boston  &  Maine  R.  R.  Co. 
(H.  Bissell,  Ch.  Engr.  Boston,  Mass.),  is  reported  'to 
have  decided  to  expend  $1,250,000  on  Improvements  to 
Its  property  in  this  section.  Of  this  amount  between 
$50,000  and  $75,000  will  be  used  for  a  new  railroad 
station  on  Maplewood  Ave.  and  about  $400,000  for  a 
new  steel  bridge  across  Piscataqua  River  bet'.  New  Hamp- 
shire and  Maine.  The  remainder  will  be  used  in  mak- 
ing the  necessary  changes  that  will  result  from  placing 
the   bridge   a    half-mile   above    present   wooden   structures, 

Rochester,  N.  K.— J.  W.  Dwyer,  875  Ellicott  Sq.,  is 
r. 'ported  to  be  the  lowest  bidder  for  excavating  and 
masonry  work  of  the  Culver  Road  subway  under  the 
tracks  of  the  New  York  Central  R.  R.  at  Rochester,  for 
about  $100,000.  The  total  cost  of  the  grade  crossing 
improvement  is  estimated  at  $200,000.  The  New  York 
Central  is  to  pay  one-half,  the  city  of  Rochester  a 
quarter  and  New  York  State  a  quarter.  1  he  actual 
construction  work  will  be  in  the  hands  of  the  railroad. 
It  is  estimated  that  a  year  will  be  required  to  com- 
pleie    the    subway. 

Columbus,  O. — The  citizens  on  Nov.  5  voted  to  issue 
$1,000,000  bonds  for  Vhe  abolition  of  railroad  grade 
crossings  in  Columbus,  about  25  in  all.  Henry  Maetzel, 
City  Engr.,  is  reported  to  have  completed  the  plans  and 
the  railroad  companies  interested  have  approved  the 
plans. 

Richmond.  Va. — The  survey  for  the  extensfon  of  the 
Richmond  &  Chesapeake  Ry.  to  deep  water  will  be  re- 
sumed in  the  early  spring.  J.  M,  McLure,  Ch.  Engr., 
Chester,    S.    C. 

Spokane,    Wash. — See    "Business   Buildings." 

Winnipeg,  Man. — The  Saskatchewan,  Peace  River  & 
Dawson  R.  R.  Co.  is  reriorted  to  have  petitioned  Do- 
minion Parliament  for  permission  to  construct  a  road 
from  Winnipeg  to  Dawson   City. 

PUBLIC    BUILDINGS. 

Notts   Arranged    Alphabetically    by    States. 

Whipple  Barracks,  Aric. — Bids  will  be  received  until 
Dec.  12  (readvertisement)  by  Capt.  Chas.  C.  Walcutt, 
Jr.,  Acting  Q.  M..  Prescott,  for  construction,  plumbing, 
not  water  heating  and  electric  wiring,  hospital  at  Whipple 
E'arracks,  Ariz.,  as  advertised  in  The  Engineernig  Record, 

Clarendon,  Ark. — We  are  informed  that  it  is  proposed 
to  erect  a  court  house,  to  cost  about  $50,000.  Nothing 
definite  will  be  done  until  about  Feb  . 

Corona,  Cal. — See  "Paving  and  Roadmaking." 

Las  Animas,  Colo. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

^  Denver,  Colo. — It  is  stated  that  plans  for  the  new 
Francescan  Orphanage  to  be  erected  on  Osceola  St.  and 
W.  26th  St.  have  been  completed  and  filed  with  the 
building  inspector.  The  plans  provide  for  several  3- 
story  fireproof  buildings,  costing  in  all  about  $150,000. 

Norwich,  Conn. — It  is  stated  that  plans  are  now  being 
Itrepared  for  the  erection  of  ?n  addition  to  the  Hospital 
for  the  Insane,  the  cost  to  be  $25,000. 

*  Wilmington,  Del. — A.  S.  Reed  &  Bro.  Co.,  85  Shipley 
St..  it  is  stated,  have  secured  the  contract  for  the  boiler 
house  and  coal  bins  at  the  new  city  pumping  mill  at 
1 6th  and  Walnut  Sts.,  at  $13,747,  and  the  contract  for 
the  laboratory  in  connection  with  same  at  $727. 

Washington,  D.  C. — The  five-story  building  at  321  C  St., 
N.  W,,  occupied  by  the  seed  distributing  department  of  the 
Department  of  Agriculture,  is  reported  destroyed  by  fire. 

Bids  for  the  erection  of  the  building  for  the  Inter- 
national Bureau  of  American  Republics  are  to  be  sub- 
mitted, according  to  reports,  on  Dec.  15.  Amount  avail- 
able, $i,ooo,oco.  Elihu  Root,  Secy,  of  State,  is  a  mem- 
ber of  the  Bd.  of  Governors. 

Bids  will  be  received  until  Nov.  20  by  the  Comrs.  D.  C. 
(Henry  B.  McFarland,  Chmn.)  for  constructing  an  engine 
house  on  Lanier  PI.  and  Ontario  St.,  Lanier  Heights; 
niso  an  eneine  -house  at  22d  and  Evarts  Sts.,  Langdon, 
D.  C. 

The  Comrs.  D.  C.  opened  bids  on  Nov.  9  for  erecting 
a  stable  for  the  water  dept.  in  the  rear  of  the  Bryant  St. 
pumping  station  and  for  a  storehouse  at  14th  and  D  Sts. 
Thos.  Melton.  19  T  St.,  n.  w.,  submitted  the  lowest  bid 
on  both  buildings,  at  $23,000  to  construct  the  stable  with 
concrete  floors,  or  $21,300  with  wood  floors,  and  $7,995 
for  the  cement  storehouse.  The  other  bids  received  for 
the  stable  (I)ids  being  on  concrete  and  wood  floors,  re- 
spectively) were  as  follows:  Robt.  T.  Humphrev.  $26,500 
and    $25,300:   and  Jos.   H.    Gibbons,   $31,700   and   $29,700. 

Tampa,  Fla. — The  Council  has  passed  on  second 
reading  an  ordinance  providing  for  the  issue  of  bonds,  as 
follows:  For  a  new  city  hall  and  its  site,  $245,000; 
city  hospital,  $^5,000.  An  election  is  to  be  held  Dec.  10 
to  confirm  the  Council's  action  in  this  matter. 

Ocala,  Fla. — Bids  will  be  received  until  Dec.  ig  by  Jas. 
Knox  Taylor,  Superv.  Archt.,  Treas.  Dept.,  Washington, 
D.  C,  for  the  construction  (includnig  plumbing,  gas 
piping,  heating  appartus,  electric  conduits  and  wiring)  of 
the  U.  S.  Post  Office  and  Court  House  at  Ocala,  as  ad- 
vertised in  The  Engineering  Record. 

Great  Lakes.  North  Chicago,  III. — Bids  will  be  re- 
ceived at  the  Bureau  of  Navigation,  Navy  Dept.  (W.  H. 
Brownson.  Ch.),  Washington,  D.  C.  until  Dec.  2  for  the 
construction  of  a  commandant's  house,  6  officers'  houses 
and  a  receiving  guard  house  at  the  naval  training  station, 
Great  Lakes,  North   Chicago. 

*Peoria,  ///.—The  contract  for  constructing  an  exten- 
sion, remodeling,  etc.,  including  mechanical  equipment 
(except  lift)  to  the  U,  S.  Post  Ofl^ce  and  Court  House 
pt  Peoria  has  been  awarded  by  the  Superv.  Archt.,  at 
Washington.  D.  C,  to  the  General  Constr.  Co.,  of  Mil- 
waukee, Wis.,   at   $170,325    (bids  opened  Oct,  7), 

Chicago,  III. — It  is  reported  that  active  work  is  to  be 
started  at  once  on  the  plans  for  the  central  police  station, 
municipal  court  headquarters  and  city  jail;  probable  cost, 
$600,000. 

Nezv  Albany.  Ind. — The  Bd.  Co.  Comrs.,  it  is  stated, 
will  receive  bids  until  Nov.  29  for  remodeling  the  county 
jail. 

Michigan  City.  Ind. — The  County  Council  of  Laporte 
County  is  stated  to  have  appropriated  $125,000  for  the 
erection  of  a  superior  court  building  at  Michigan  City. 
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Laporte,  Ind. — The  County  Comrs,  are  reported  to  have 
appropriated   $85,000   for   a   county   jail    to    be  erected   at 

Laporte, 

South  Bend,  Ind. — Bids  will  be  received  by  Jas.  Knox 
Taylor,  Super.  Arch.,  Washington,  D.  C,  until  Jan,-  2, 
for  the  cdnstruction  of  an  extension  to  and  the  remodel- 
ing, etc,  of  the  U.  S.  Post  Office  at  South  Bend. 

Princeton,  Ind. — An  appropriation  of  $20,000  is  re- 
ported made  by  the  County  Bd.  for  the  erection  of  a  jail. 

Des  Moines,  la. — The  plans  of  Proudfoot  &  Bird, 
Crocker  Bldg.,  are  stated  to  have  been  accepted  by  the 
Bd.  of  Pub,  Wks.  for  the  City  Hall. 

*Des  Moines,  la. — Paul  Riemers  &  Sons,  of  Milwau- 
kee, Wis.,  have  secired  the  contract  to  erect,  complete, 
the  U.  S.  Post  Office  at  Des  Moines  (bids  for  which 
were  opened  by  the  Superv.  Archt,,  at  Washington,  D.  C., 
on  Oct.   21),  at  $367,793. 

*Muscatine,  la. — The  Superv.  Archt.  at  Washington, 
D,  C,  awar<led  the  contract  to  erect,  complete,  the  U.  S. 
Post  Office  at  Muscatine  to  W,  J.  Mc.Mpine,  of  Dixon, 
111.,   at  $65,232. 

*Louis7'ille,  Ky. — The  contract  to  erect  a  fire  engine 
house  at  Frankfprt  and  Frank  Aves.  is  reported  awarded 
to  Geo.  H,   Rommel,  1014  E.  Bway.,  at  $21,174. 

*Leesville,  La. — C.  K.  Oakes,  Cik.  Police  Tury,  writes 
that  the  contract  for  erecting  a  county  building  (bids 
opened  Nov.  4)  has  been  awarded  to  W.  C.  Whitney,  of 
Beaumont,  Tex.,  for  $88,000. 

Grand  Rapids,  Mich. — The  erection  of  a  new  armory 
for  the  batallion  is  reported  contemplated;  probable  cost, 
$125,000. 

St.  Peter,  Minn.— J.  D.  Mills,  Secy.  State  Bd.  of 
Control,  St,  Paul,  writes  that  all  bids  opened  on  Oct.  26 
for  erecting,  plumbing  and  heating  tuberculosfs  building 
at  State  Hospital  have  been  reiected.  Architect.  C.  H. 
Johnston,   712   Manhattan  Bldg.,   St.   Paul. 

Rochester,  Minn. — The  bids  received  recently  for  erect- 
ing a  wing  at  the  Rochester  Hospital,  it  is  reported,  have 

been  rejected. 

^Hastings,  Minn. — It  is  stated  that  the  contract  to  erect 
a  cottage  for  men  at  the  Hastings  Asylum  for  the  Insane 
has  been  awarded  to  C.  Ash  &  Co..  of  Hastings,  at 
$42,800. 

Minnehaha,  Minn. — It  is  reported  that  bids  will  be 
opened  Nov.  20  for  improvements  to  the  old  hospital 
building  at  the  Soldiers'  Home  at  Minnehaha.  The  work 
includes  carpenter  and  brick  work,  electric  wiring,  new 
plumbing  fixtures,  etc.  A.  1'.  Ganger,  Scandinavian- 
American    Bank    Bldg.,    St.    Paul,   is    the   archt. 

Houston,  Miss. — The  Bd.  of  Superv.,  it  is  reported,  has 
adopted  the  plans  of  R.  H.  Hunt,  of  Chattanooga,  Tenn., 
for  the  court  house,  which  is  to  cost,  exclusive  of  fur- 
nishings,  about  $65,000. 

Paris,  Mo. — The  Co.  Bd.  is  reported  to  have  accepted 
plans  for  an  infirmary  estimated  to  cost  $25,000.  J.  N. 
Magruder,   Co.   Clk. 

Rockport,  Mo. — The  citizens  are  stated  to  have  voted 
in  favor  of  issuing  bonds  to  erect  a  county  infirmary 
to   cost   $30,000. 

Kansas  City,  Mo. — The  following  are  reported  to  be  the 
bids  received  by  the  County  Clerk  Oct.  31  for  the 
walls,  roof,  floors  and  windows  of  the  3-story  brick  55X 
310-ft.  county  home  for  the  poor  (bidders  of  Kansas  City 
unless  otherwise  stated)  :  T.  H.  Ludlow,  $148,920;  Taylor 
&  Winn.  121  W.  8th  St.,  $148,208;  Andrew  Mathers, 
$149,100;  Urban  Constr.  Co.,  $177,000;  Geo.  W.  Huggins, 
$[70,492;  G.  L".  Strickler,  $177,793;  W.  H.  Mapes  and  Jos. 
Overly,  $184,  977;  J.  H.  Stone,  $175, ."^oo;  Chris  Yetter, 
Independence.  Mo..  $201,800,  and  W.  R.  Atkinson,  Colo- 
rado Springs.  Colo.,  $183,000.  Architects,  Smith  & 
Rea.   722  Dwight  Bldg. 

Omaha,  iVeb.— Dan  B.  Butler.  City  Clk.,  writes  that 
the  citizens  on  Nov.  2  voted  to  issue  $.^0,000  bonds  for 
the  erection  of  a  fire  house  on  24th  St.  Bids  will  probably 
be  called  for  in  the  spring. 

Ely,  Nev. — It  is  reported  that  bids  are  wanted  until 
Dec.  2  for  erecting  a  courthouse  and  jail.  J.  W.  Miles, 
Co.   Clk. 

Sccaucus,  N.  J. — Bids  will  be  received  until  Nov.  26  by 
the  Bd.  Chosen  Freeholders  (Walter  O'Mara,  Clk.),  Jersey 
City,  for  erecting  a  tuberculosis  hospital  at  Secaucus. 
Plans  and  specifications  may  be  had  from  the  Clk.,  IM. 
Chosen  Treeholders,  upon  a  deposit  of  $25.  Fredk.  Hen- 
sel.,  Archt.,    246   Summit  Ave.,   Hoboken. 

Newark,  N.  J. — Bids  will  be  received  until  Nov.  19  by 
the  Co.  I'ark  Comn.  (A.  Church,  Secy.)  for  erecting  a 
stable  in   Weequahic   Reservoir,  Newark, 

Madison  Barracks,  N.  Y. — See  "Water." 

Binghamton,  N.  Y. — It  is  stated  that  improvements  and 
alterations  to  the  Binghamton  State  Hosnital  are  being 
considered  by  the  State  Comn.  in  Lunacy,,  at  Albany, 
which  include  the  erection  of  a  surgical  and  chemical 
laboratory,  to  cost  $15,000;  a  nurses'  home,  for  which 
there  is  an  appropriation  of  $81,000,  and  the  complete 
reconstruction  of  the  light,  heat  and  power  plants,  for 
which  there  is  an  appropriation  of  $60,000. 

Buffalo,  N.  K.— The  Police  Headquarters,  on  Franklin 
St..  according  to  reports,  has  been  badly  damaged  by  fire. 

New  York,  N.  Y. — The  Municipal  Art  Comn,  on  Nov. 
12.  according  to  reports,  approved  the  plans  for  the  ad- 
ministration building  to  be  erected  in  the  Zoological  Park, 
Boro.   of  Bronx,  which   is  to  cost  $80,000. 

Brooklyn,  N.  Y. — The  Municipal  Art  Comn.  of  New 
York  City,  is  reported  to  have  on  Nov,  12  approved  the 
plans  of  D'Oench .  &  Yost,  289  4th  Ave..  N.  Y,  City., 
for  the  extension  to  Raymond  St,  jail,  Boro.  of  Brook- 
Ivn,  which  is  to  cost  $350,000.  Bird  S,  Coler,  Boro. 
Pres.,  has  also  approved  the  plans.  The  Comn.  also  ap- 
proved the  preliminary  plans  for  the  nurses'  home  and 
training  school  for  the  Kings  County  Hospital,  which  is 
to  be  5  stories  high,  of  Harvard  brick,  terra  cotta  and 
white  stone,  and  is  to  cost  about  $250,000. 

Wapakoneta,  O. — It  is  stated  that  the  Co.  Comrs.  have 
authorized  plans  prepared  for  the  county  infirmary  to  cost 
about   $55,000. 

*Columbus.  O. — B.  F.  Smith,  1351  Mt.  Vernon  Ave.,, 
it  is  reported  has  secured  the  contract  to  erect  a  2-st6ry 


*  Items   marked  thus  give  the  names  of  parties  awarded   contracts. 
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hiMpalil  of  brick  aad  Mooe  on  Champion  Ave.,  estimated 
10  am  ti«.oeaw     Or.   Uearx  L.   Boaren.   owner. 

BmmkrUe,  O.—K.  H.  Hich.  Township  Clk.,  writes  that 
Ifte  cnacas  haxr  Totcd  to  issue  fi.<.oao  bonds  for  the 
oieciw  of  a  town  kaU. 

j^«««<  0-— The  Colomhiana  Coonly  Bd.  (M.  P.  Games, 
UMa.>  tt  reported  to  be  considering  toe  erection  of  a 
950,000  jaiL 

Krm  PkOtdHfUm.  O.—ll  is  staled  that  bids  wiU  be  re- 
oetTcd  oatal  Not.  «s  by  the  Bd.  Co.  Comrv.  for  erecting 
a«  adwiniMiauoa  building  at  the  Co.  Infirmao'.  -^  V. 
Itaoahey.  Co.  Aad. 

Smtdmsky,  O.— Bids  will  be  receiired.  it  is  suted.  until 
'J"".  *S  r','**  "*'■  C"-  Comrs..  lor  erecting  a  bam  at 
lKi5^«?°'r?"''i.  ^  y-  ShivelySc  Son,  .\rchts..  la 
CaUe  Bk-i  Chas.   Kubach,  Co.   .\ud 

u?'•!f"■!^. ''*'*--:*^<'J^  McNeill.  County  Ok.,  writes 
that  til  bids  opened  on  Nov.  i  tor  the  erection  of  a  jail 
fcwre  been  rejected;  probable  cost.  |.is,ooo. 

'*2^"r<.  fo- — Bids  will  be  received  until  Nov.  as 
<reo*r«usement)  by  K.  P.  Booth,  Co.  Compt..  Pittsburg 
JorCTeouig  the  .MIegheny  County  Soldiers'  Memorial 
""""""^  Bids  will  be  received  on  sandstone,  limestone 
or  gramte  and  terra  cotta.  Plans  and  s|>ecihcations  can 
be  obtamed  at  the  office  of  the  County  Engr.,  Rm.  as. 
Coort  House.  Pittsburg. 

Lamtmttrr,    /»«.— Bids   will    be    received   until    Dec.    30 

1      It*   eoostruction    of    an    extension,    etc.     (including 

plmnfaing,  gas  piping,  heating  apparatu!,.  electric  conduits 

and    wiring)    to   the    U.    S.    Post    Office    at    Lancaster    by 

JaoKs  Knox  Taylor,  Superv.   .\rch.,   Washington,   1).  C. 

PkHadrlfhia,  /><■.— Magazine  &  Potter  are  reported  to 
have  coomletcd  plans  and  will  soon  ask  bids  for  the 
erection  of  a  4-story  nurses'  home  at  the  Jewish  Hospital, 
at  \ark  and  Tabor  Roads.  The  buidling  is  to  be  of 
brick  ^and  stone  and  contain  35  rooms. 

*^'-  R-  I>oogherty,  1604  Sansom  St.,  it  is  stated,  has 
•ecured  the  contract  to  erect  an  addition  to  the  servants' 
dormitory  at  the  Jewish  Hospital,  at  a  cost  of  $10,000. 

Aft.  PUasant,  Pa.— R.  M.  Trimble,  Ferguson  Bldg., 
Pmaborg,  it  is  sUted.  has  been  selected  to  prepare  plans 
for  aa  addition  which  it  is  proposed  erecting  to  the  Mt. 
PIcaoBt  Mcaorial  Hospital. 

DamvttU.  />a.— Bids  will  be  received  until  Nov.  j6  (re- 
»d»ertis«nent)  by  the  Itldg.  Com.  (Ur.  L.  I.  Shoc- 
oaker.  Chmn.)  at  the  office  of  H.  B.  Merdeith.  Supt. 
Sute  Hoqiilal  for  the  Insane,  at  Uanville,  for  erecting  a 
female  infirmary  building,  a  building  for  the  acute  insane 
male  patients  and  a  building  for  the  acute  insane  female 
patients,  as  advertised  in  The  Engineering  Record. 

Sefun.  Tci. — The  erection  of  a  city  hall  and  fire  de- 
partment building,  to  cost  $20,000,  is  reported  contem- 
plated. 

Bristol,  Ka.— John  H.  Gose,  City  Ok.,  writes  that  at  a 
mmtng  of  City  Council  Nov.  7  the  Building  Com.  was 
inslrocted  to  ascertain  cost  of  erecting  a  city  jail.  Any 
person  interested  in  jail  building  or  furnishings  can 
address  the  City  Clk. 

U'alla  H'alla.  If  or*.— The  Trus.  of  St.  Mary's  Hos. 
pilal.  it  is  stated,  intend  erecting  a  new  building,  to  cost 
aboat  $100,000. 

Mihromkee,  Wii.—U  is  stated  that  as  soon  as  plans 
are  completed  bjr  Ferry  &  Clas,  419  Bway.,  bids  will  he 
asked  by  the  Bd.  Pub.  Wks.  for  the  construction  of  the 
nueom.  of  which  Henry  L.  Ward  is  Director. 

*The  Bd.  of  Directors  of  the  Milwaukee  Auditorium 
Assoc,  it  is  reported,  awarded  on  Nov.  7  the  contract 
to  erect  the  auditorium  to  the  Northern  Constr.  Co.,  of 
Milwaukee,  at  $449,000. 

Crtrn  Boy,  Wis.— Ferry  &  Oas.  of  Milwaukee,  it  is 
sta^d,  are  preparing  plans  for  an  administration  building 
to  be  erected  at  the  reformatory  at  a  cost  of  $100,000. 
The  building  is  to  be  of  granite,  fireproof  throughout,  and 
fbe  work  will  probably  be  done  by  day  labor. 

•|Fo»«*t»«ni,  Wu.— W.  H.  Fissel,  New  York,  N.  V., 
ha*  secured  the  contract  to  erect  the  U.  S.  Post  Office  at 
Water  town  (bids  for  which  were  opened  by  the  Superv. 
Archt.,  at  Washington,   D.   C),  at  $64,900. 

Madison,  Ifii.— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

*Kaatu,  Wis. — .\.  C.  Kappel  is  reported  to  have  se- 
cured the  contract  10  erect  the  fire  engine  house  at 
WiacoBsin  and  4th  Sts.,  to  cost  $14,333. 

l^  Crosse,  Wis. — It  is  reported  that  the  Governor's 
-Guard  Assoc,  will  erect  an  armory,  to  cost  $30,000. 

HaaHlUm,   Out.— It   is  sUted   that   $30,000   bonds  have  ' 
Been  soM,  the  proceeds  to  be  used  to  erect  the  east  end 
axe  Mation. 

BUSINESS    BUILDINGS. 

Hhu  Arramttd  Atphabeliettttj  by  Statts. 

OokUsul  Caf.— The  Sanu  Fe  R.  R.  (II.  C.  Phillips,  of 
LOS  Angeles.  Ch.  Engr.).  it  is  stated,  is  planning  the 
«rcctioo  of  a  freight  depot  on  aist  and  Adeline  Sts. 

Dajiona,  F/o.— The  Bd.  of  Trade,  according  to  re- 
yorta.  has  d«ided  upon  a  site  on  City  Island  on  which 
It  «•  proposed  erecting  an  esscmbly  hall  to  cost  $20,000. 

^Hawkimsrillc,  Ga. — The  Chamber  of  Commerce  and  the 
cttixcns  are  said  to  be  agitating  the  question  of  con- 
ttrocting  a  brick  hotel  at  a  cost  of  $30,000. 

u'^"!""*^'  *'"■ — ®'  '*"*'■  Pfopi^rtor  of  the  Scerdens 
Hotel,  it  is  stated,  totrnds  making  improvements  to  the 
kotcl  at  a  cost  of  about  $10,000. 

tat*  Forest.  III.— It  is  reported  that  the  members  of 
-Ike  Young  Men*  Qnb  propose  erecting  a  clubhouse,  to 
-COM  $30,000. 

BvamttoM.  /«.— W.  A.  Pichard.  it  is  rzported,  will  erect 
■  More  and  flat  building  at  Evanston  and  Foster  Aves.  to 
.COM  $50,000. 

Wauketan,  III. — Jot.  Howard  is  reported  to  be  plan- 
-njng  the  erection  of  a  theatre,  to  cost  about  $30,000. 

Chitago.  111. — Fritz  Fohz.  140  IVar»K>m  St.,  is  said  to 
"be  preparing  plans  for  a  7-story  warehouse,  to  be  erected 
by  the  Dupont  Powder  Co.,  of  Wilmington,  Del.,  at  aad 
St.  and  Union  PI.,  to  cost  $aoo,ooo.  'The  buiUiag  is  to 
hetShfUk,  ia5xi5o  ft. 


The  s-story  building  at  State  and  Quincy  Sts.,  occupied 
by  the  Ilolden  Shoe  Co.,  is  reporlea  to  have  been  badly 
damaged  by  fire  on   Oct.   31. 

.  Marshall  &  Fox,  1 64  Dearborn  St.,  are  said  to 
be  preparing  plans  for  a  6story  warehouse  to  be 
erected  at  Ohio  and  St.  Clair  Sts.  for  A.  C.  McClurg 
&  (^.,  at  a  cost  of  $2so,ooo. 

Tipton,  Ind. — It  is  reported  that  the  Indiana  Union 
Traction  Co.  (H.  A.  Nicholl.  Gen.  Mgr..  .\nderson) 
will  soon  ask  Bids  for  erecting  car  barns  in  this  city  i'o 
replace  structures  which   were  recently  destroyed  by  fire. 

Terre  Haute.  Ind.—\l.  .\.  Condit,  Secy..  Lodge  86 
B.  P.  O.  Elks,  writes  that  bids  will  he  received  on  Nov. 
30  for  the  erection  of  a  lodge  building,  to  cost  about 
$7S.ooo.  .Vrchitect,  Martin  C.  Miller,  Mutual  Life  Bldg. 
Buffalo,  N.  Y. 

Slousr  City,  la. — The  Farmers  &  Trust  Co.,  it  is  stated, 
is  preparing  to  erect  a  y-story  building  at  4th  and  Ne- 
braska Sts. 

Louisfille,  Ky. — Buildings  in  the  Bourbon  Stock  Yards, 
at  Johnson  and  Market  Sts.,  it  is  reported,  have  been 
seriously  damaged  by  fire. 

Louisx-illc.  Ky. — The  Elks  Lodge  (W.  O.  Parsons, 
Secy.),  it  is  reported,  is  arranging  to  erect  a  $30,000 
building. 

'Cotington.  La. — The  contract  to  erect  for  the  Coving- 
ton Bank  &  'Trust  Co.  a  2-story  bank  building  is  reported 
awarded  to  C.  D.  Stewart  Co..  of  Baton  Rouge. 

Baltimore,  itd. — The  J.  G.  Valiant  Co.  has  secured  a 
site  on  which  it  is  pronosed  erecting  a  5-story  huildioif 
to  cost  $3s.0Qo.  plans  for  which  are  being  prepared  by 
E.   11.  Glidden,  301   N.  Charles  St. 

'Boston.  Mass. — J.  M.  &  C.  J.  Buckley,  of  Worcester, 
it  is  stated,  have  secured  the  contract  to  erect  a  .«;-story 
buidling  at  26  Pittsburg  St.  for  the  Rowe's  Wharf  Co.; 
cost,  $43,000. 

'St.  Paul,  Minn. — E.  F.  Romer  &  Sons,  according  to 
reports,  have  sernred  'the  contract  to  erect  a  warehouse 
for  the  Illinois  Steel  Co.,  at  $37,000. 

Dnluth.  Wiim.— North  Star  Lodge,  No.  .15.  K.  of  P.,  it 
is  stated,  is  planning  the  erection  of  a  building  4  stories 
high. 

Hannibal.    Mo. — Sec    "Railroads." 

'Helena.  Mont. — Th,-  contract  to  erect  a  granite  and 
marble  mausoleum  in  Helena  for  Mrs.  Peter  Lawson,  ^  it 
is  stated,  has  been  awarded  to  the  P.  N.  Peterson  Granite 
Co.,  of  St.  Paul,  Minn.;  probable  cost,  $35,000. 

Lincoln.  Neb. — The  Y.  W.  C.  A.  is  about  to  erect  a 
3-story  brick  building  on  N  Street,  to  cost  about   $25,000. 

Portsmouth,    N.    H. — See    "Railroads." 

Atlantic  Cilv.  N.  J. — Milligan  &  Webber,  Arclits.  520 
Walnut  St.,  Philadelphia,  Fa.,  it  is  statr?d.  are  receiving 
bids  for  erecting  a  3-story  5oxi4o-ft.  addition  to  Creen 
Hotel,  Ocean  Ave.  and  the  Boardwalk;  probable  cost, 
$80,000. 

Neu'ork,  .V.  /. — It  is  stated  that  nlans  have  been  com- 
pleted by  Ilyman  Rosensohn,  t88  Market  St..  for  a  store 
and  anartment  house,  4  stories  high,  to  be  erected  at  Bald- 
win St.  for  Abraham  Khin.  at  a  cost  of  $t8,ooo. 

^rtp  York.  ,V.  V. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  2  six-story  brick  stores 
and  tenemncts  at  Arthur  Ave.  and  Belmont  PI.  for  Pas- 
nuale  Gargiulo;  cost.  $120,000:  Lorenz  F.  T-  Weiher, 
.\rcbt. :  alterations  to  .t-story  brick  and  stone  stores  and 
hall  for  Walter  J.  Salomon:  cost,  $30,000;  Hedman  & 
Schoen,  Archts. 

.9f.  George.  .9.  /.,  N.  K.— The  Hotel  Castleton  is  re. 
ported  to  have  been  destroyed  by  fire  on  Nov.  12. 

Oakes,  N.  D. — It  is  ^  stated  that  plans  are  being  pre- 
pared by  Haxby  &  Gillispie.  of  Fargo,  for  a  2-story  brick 
hotel  and  btisiness  building,  estimated  to  cost  $25,000. 

Marietta.  O. — Mills  Pruitt  &  Co.,  of  Columbus,  it.  is 
ret>orted.  have  compelted  plans  for  a  department  store,  to 
be  erected  for  the  Gracey  Co.,  at  an  estimated  cost  of 
$40,000. 

Columbus.  O. — The  Central  MarVpt  Bl-lg.  Co.  is  re. 
ported  incorporated  by  Wilbur  T.  Mills.  Edwin  E.  Pruitt 
and  others  for  the  purpose  of  erecting  a  market  arcade 
on  4th  St. ;  capital,  $30,000, 

Cincinnati.  O. — The  Reliance  Eng.  Co.  is  reported  to 
have  been  engaged  to  prenare  plans  for  a  2.story  fireproof 
office  and  warehouse  building.  ?oo  ft.  snuare,  to  cost  about 
$100,000,  for  the  Seinsheimcr  Paper  Co. 

Ashtabula,  O. — Chas.  G.  Lsughlin,  Gen.  Secy.  Y.  M.  C. 
A.,  writes  that  Briggs  &  Nelson,  of  C!leve1and,  are  pre- 
paring pjans  for  the  proposed  Y.  M.  C.  A.,  bids  for 
which    will   be   called    for  early   next   summer. 

'Lancaster,  Pa. — B.  D.  Zook  &  Son  are  reported  to  havt 
secured  the  contract  to  erect  for  Chas.  B.  Buchong,  at 
Chester  and  Christian  Sts.,  a  3.story  brick  hotel. 

F.ast  Liberty  (Pittsburg  P.  O.),  Pa. — It  is  reported  that 
a  $300,000  building  is  to  be  erected  for  the  East  Liberty 
Branch  of  the  Y.  M.  C.  A.  (Harry  Baldwin,  Gen.   Secy.). 

Pittsburg,  Pa. — It  is  reported  that  fire  on  Nov.  t  badly 
damaged  the  Shannon  Bldg. 

Philadelphia,  Pa. — The  lid.  of  Directors  of  the  Phila- 
delphia Turngemeinde,  according  to  ret>orts,  has  decided 
to  erect  a  Turner's  Hall,  to  cost  about  $150,000. 

•Jai.  Reilly  is  reoorted  to  have  secured  the  contract  to 
erect  a  parish  house  for  the  R.  C.  Church  of  Our  Lady  of 
Lourdes,  to  cost  $28,000. 

Newport,  R.  J. — Alfred  G.  Vanderbilt  is  reported  to 
have  offered  to  the  Y.  M.  C.  A.,  of  Newport,  a  building  as 
a  memorial  to  his  father,  to  cost  about  $100,000. 

Charleston,  S.  C. — It  Is  stated  that  the  4-story  building 
occupied  bv  the  Ruffner  Bros.,  wholesale  grocers,  has  been 
destroyed  by  fire. 

'Greenwood,  S.  C. — Grandy  &  Jordan,  of  Columbus,  it 
it  stated,  have  secured  the  contract  'to  erect  the  Masonic 
Temple,  at  about  $17,000. 

Knoxville.  Tenn. — Wm.  Caswell  is  reoorted  to  be  having 
plans  prepared  for  a  4-«ory  hotel  building. 


Dallas,  Tex. — The  3-9tory  building  occupied  by  the 
Dennis  O.  Wigley  Furniture  Co.,  it  is  stated,  has  been 
destroyed  by  fire. 

Huntsville,  Te.v. — It  is  reported  that  a  Masonic  Temple 
is  to  be  erected  at  a  cost  of  $io,ooD. 

Mineral  Wells,  Tex.—\l  is  stated  that  Sidney  Webb,  of 
Bellevue,  intends  erecting  a  pavilion  here,  to  cost  about 
$55,000. 

'Houston,  Tex— II.  H.  Yorty,  174  Milam  St.,  it  is 
stated,  has  secured  the  contract  to  erect  a  $35,000  store 
building. 

*Fr.  Worth,  Tfj-.— Buchanan  &  Gilder,  of  Ft.  Worth, 
it  is  stated,  llave  secured  the  contract  to  erect  a  4-story 
hotel,  estimated  to  cost  $85,000. 

Tacoimx,  H-'aj/..— The  Northern  Pacific  R.  R.  (T.  H. 
Croswell,  Prin.  Asst.  Engr.,  Spokane),  it  is  reported,  is 
preparing  to  erect  an  8-story  building,  estimated  to  cost 
$150,000. 

F.  S.  Harmon  &  Co.,  it  is  reported,  intends  erecting 
on  2 1  St  St.  and  Pacific  Ave.  a  warehouse  to  cost  about 
$150,000. 

Seattle,  Wash.— It  is  stated  that  plans  have  been  filed 
for  alterations  to  the  2-story  building  at  not  3d  Ave., 
owned  by  W.  A.  Peters;  cost.  $17,000. 

C.  Alfred  Brcitung,  of  Seattle,  is  preparing  plans  for 
a  3-story  brick  building  with  stone  or  tile  trimmings  for 
the  Odd  Fellows,  to  he  erected  on  Pine  St.  and  loth 
Ave.,  to  cost  about  $70,000.  Bids  for  construction  have 
not  yet  been  asked. 

Spokane  Wash. — It  is  stated  that  plans  are  being  pre. 
pared  in  the  office  of  W.  L.  Darling  Ch.  Engr.,  St.  Paul, 
Minn.,  for  the  $300,000  passenger  depot  which  the  Nor- 
thern Jacific  R.  R.  intends  erecting  in  Spokane.  The 
elevation  of  the  tracks  at  an  estimated  cost  of  $2,000,000 
is  also  reported  contemplated  in  the  improvements  in 
this  city. 

The  Poison  Improvement  Co.  will  erect  at  once  a  4- 
story  warehouse,  75  x  80  ft.  of  brick  and  mill  con- 
struction; cost  about  $25,000. 

'Hinton.  W.  Va. — The  contract  to  erect  a  lodge  build- 
ing  for  the  Brotherhood  of  Railway  Trainmen  is  reported 
to  have  been  awarded  to  J.  B.  Stuart,  of  Huntington,  at 
$68,000. 

Toronto,  Ont. — The  building  of  a  Y.  M.  C.  A.  hldg.  at 
Toronto  Junction,  to  cost  $35,000,  is  reported  under  con- 
sideration. 

The  Anderson  &  Macbeth  office  building  m  Bay  St. 
is  reported  to  have  been  destroyed  by  fire. 

CHURCHES  AND   DWELLINGS. 
Notes  Arranged  Alphabetically  by  States. 

Oakland,  Cat. — The  Jewish  people  are  said  to  be  plan- 
ning the  erection  of  a  synagogue  in  Oakland,  to  cost 
$300,000. 

Berkeley.  Cal. — It  is  stated  that  a  Roman  Catholic 
Church,  costing  about  $35,000.  is  to  be  erected  at  .\lca- 
traz  and  Dana  Sts. 

Washington,  P.  C. — Stone  &  Averill,  are  said  to  be 
preparing  plans  for  a  Sunday  school  building  and  church 
to  be  erected  by  the  members  of  the  Immanuel  Baptist 
Church    (Rev.   G.   E.    Whitehousc,   pastor). 

Rockford,  111.— The  Bldg.  Com.  of  the  Swedish  Baptist 
Church,  it  is  stated,  has  accepted  plans  for  an  $18,000 
edifice. 

E7'anston,  III. — Ilarvey  T.  Weeks  &  Co.,  it  is  reported, 
are  planning  the  erection  of  an  apartment  house  at  Hud- 
son  Ave.   and   Davis    St.,  estimated  to  cost   $250,000. 

Crowley,  La. — It  is  stated  that  the  members  of  the 
Methodist  Church  (Rev.  W.  Winans  Drake,  pastor)  pro- 
pose erecting  an   edifice,  costing  about  $25,000. 

Minneapolis,  Minn. — Edwin  H.  Hewitt,  15  N.  4th  St., 
is  said  to  be  preparing  plans  for  a  brick  and  stone  resi- 
dence, to  be  erected  on  X.ake  Minneteonka  for  Chas.  S. 
Pillsbury,  at  a  cost  of  $75,000. 

*Emil  M.  Johnson,  Kasota  Bldg.,  it  is  reported,  has 
the  general  contract  to  erect  the  Bethel  Swedish  Baptist 
Church,  at  24th  St.  and  28th  Ave.,  to  cost  $18,000. 

St.  Louis,  Mo. — The  members  of  the  Episcopal  Church 
of  the  Ascension,  it  is  stated,  are  considering  the  erection 
of  a  new  edifice  to  cost  $60,000. 

Kansas  City,  Mo.— Plans  have  been  filed  for  the  fol- 
lowing buildings:  Brick  apartment  house  at  1222  Ben- 
ton Boule..  to  cost  $15,000,  Carl  Stuebenrach  owner; 
brick  dwelling  at  3421  Holmes  St.,  cost  $10,000,  Geo. 
Fowler  owner;  brick  dwelling  at  4312  Main  St.,  cost 
$13,000,  J.  A.  Robinson  owner;  brick  apartment  house 
at    1822  Morton   St.,  cost  $i 6,000,  L.  F.  Hartman  owner, 

Darid  City,  Neh. — The  members  of  St.  Marv's  R.  C. 
Church,  it  is  stated,  have  decided  to  erect  an  edifice,  cost- 
ing about  $25,000. 

New  York,  N.  Y.- — Plans  have  been  filed  for  3  five- 
story  brick  tenements,  to  be  erected  at  Prospect  Ave.  and 
163  St.  for  Gaines  &  Roberts  Co.;  cost  $90,000.  Harry 
F.  Howell,  Archt. 

El  Reno.  Okla.- — It  is  reported  that  the  members  of  the 
Christian  Church  propose  erecting  a  $40,000  edifice. 

'/Irdmore,  Pa. — The  contract  to  erect  a  2}^-story  stone 
and  brick  residence  here  for  Dr.  Jos.  M.  Reeves,  it  is 
stated,  has  been  awarded  to  Watson  &  Huckle.  of  Phila- 
delphia, Pa.,   for  $20,000. 

Runge,   Tex, Bids  will  he  received  until  Nov.  20  by 

O.  P.  Airhart,  Chmn.  Bldg.  Com.,  for  erecting  a  concrete 
block  church. 

.^cattle.  Wash. — F.  A.  Sexton,  Lumber  Exchange,  is 
said  to  be  the  archt.  for  an  apartment  house  which  is  to 
be  erected  at  Spruce  St.  and  9th  Ave.,  at  an  approximate 
cost  of  $25,000. 

North  Yakima,  Wash. — The  plans  of  N.  C.  Gauntt,  Peo- 
ple's Savings  Bank,  Seattle,  for  the  Hantist  Church,  to  he 
erected  at  Yakima  Ave.  and  6th  St.,  have  been  accepted; 
cost,  $25,000. 

Milwaukee,  Wis. — Emil  Blatz  has  taken  out  a  permit 
to  build  a  residence  on  Lake  drive  and  Ivanhoe  pi.  of 
brick  and  stone,  3  stories  high,  44  x  65  ft.  Ferry  & 
Clas.  4i»  B'way,  are  the  archts. 


*  llemt   marked  thus  givt  tkt  names  of  parties  awarded   contracts. 
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Kenosha,  Wis.— The  Lithuanian  Catholic  Church  mem- 
bers. It  is  reported,  have  accepted  plans  for  a  $40,000 
edifice. 

■  Longue  Polinte,  Que. — The  Roman  Catholic  Church 
here  is  reported  destroyed  by  fire. 

Peterborough,  Ont. — The  congregation  of  the  Char- 
lotte St. ^  Methodist  Church  (Rev.  H.  M.  Manning, 
pastor),  it  is  stated,  has  decided  to  erect  a  $30,000 
edifice. 

SCHOOLS. 

Notes  Arranged    Alphabetically   by   States. 

Auburn,  Ala.— Prof.  N.  C.  Curtis,  of  the  Polytechnic 
Institute,  writes  that  bids  will  be  received  about  Dec.  15 
for  the  erection  of  a  library,  to  cost  about  $30,000.  C.  C. 
Thach,  Pres. 

Tuscaloosa,  Ala. — It  is  stated  that  bids  will  be  re- 
ceived until  Nov.  23  for  constructinjf  proposed  Engineer- 
ing Buliding  and  geological  and  biological  laboratories 
for  the  Univ.  of  Alabama.  The  engineering  building 
is  to  be  of  reinforced  concrete  or  concrete  with  brick 
or  stucco  finish.  The  new  equipment  will  include 
two  loo-kw.  generators,  direct  connected;  zs-kw.  gen- 
erator; 500-h.  p.  water  tube  boilers,  with  coal  weighing 
and  ash  removal  plant;  complete  equipment  for  physical, 
cement  testing  and  road  materials  laboratories;  mining 
and  hydraulic  equipment  and  heating  plant.  The  Legis- 
lature appropriated  $500,000  for  equipment  and  buildings, 
which  appropriation  is  now  available.  Frank  Lockwood, 
Adams  St.,  Montgomery,  Ala.,  is  archt.  Edgar  B. 
Kay   is   Dean,    Dept.    Engineering. 

Little  Rock,  Ark. — The  School  Bd.  is  said  to  be  pre- 
paring to  erect  2  schools,  estimated  to  cost  $78,000. 

Ft  .Smith,  Ark. — The  Supt.  of  Schools  writes  that  bids 
will  be  received  about  Dec.  i  for  the  erection  of  a  scliool 
to  cost  about  $65,000.  Architect.  A.  Klingensmith  ,of 
Ft    .Smith. 

San  Bernardino,  Cal. — School  bonds  amounting  to  $30,- 
000  are  reported  sold. 

U-'ashington,  D.  C. — The  following  are  reported  to  be 
the  bids  received  Nov.  2  by  the  Comrs.  D.  C.  for 
erecting  an  extension  to  the  McKinlev  Manual  Train- 
ing School:  Geo.  A.  Fuller  Const.  Co.,  $82,500;  Thomp- 
son-Starrett.  $84,329;  Pavarini  &  Wyne,  $87,800;  Thos. 
H.  Milton,  $91,484;  Milton  H.  Davis,  $90,962,  and 
J.  M.  Dunn,  $96,288. 

Carbondale,  III. — The  Bd.  of  Trus.  Southern  Illinois 
State  Normal  University  (Hugh  Lauder,  Secy.)  will  re- 
ceive bids  until  Dec.  5  for  the  erection  of  a  model 
school. 

Jeffersonville,  Ind. — Thos.  H.  Stradley,  of  Jeffersonville 
Township,  Jeffersonville,  it  is  reported,  has  announced 
that  he  will  receive  bids  until  Nov.  26  for  erecting  a 
brick  school  at  Claysburg. 

Reliance,  la. — The  Bd.  of  Educ,  according  to  reports, 
will   receive  bids  until    Nov.    22    for  erecting  a  school. 

Reinbeck,  la. — O.  A.  Houghland  of  Chariton  is  re- 
ported to  have  been  engaged  to  prepare  plans  for  a 
$30,000   school. 

IVinfield,  Kan. — Bids  will  be  received,  it  is  reported,  by 
he  State  Bd.  Control  (P2.  B.  Schemerhorn,  Chmn.)  To- 
peka,  until  Nov.  30  for  furnishing  material  and  erecting  a 
custodial  building  at  the  School  for  Feeble  Minded  Youths. 
Winfield. 

Ft.  Scott,  Kan.- — The  Academy  of  the  Notre  Dame  de 
Lourde,  it  is.  reported,  is  to  be  enlarged,  at  an  estimated 
cost  of  $20,000.  Rev.  Father  McKernen  may  be  able  to 
give  further  information. 

Lexington,  Ky. — The  Trus.  of  Berea  College,  it  ia 
stated,  are  considering  the  erection  of  a  school  for  negroes 
similar  to  Tuskegce  Inst. 

*  Franklin,     La. — The     contract     to     erect     the  2-story 

school    ia    reported    awarded   to  the    Gulf   Constr.  Co.    of 

Houston.    Tex.,    at    about    $50,000.      C.    H.    Page,  Jr.,    of 
Austin,   Tex.,  is  the  archt. 

Houma,  La. — It  is  stated  that  a  site  has  been  secured 
on  which  it  is  proposed  erecting  a  high  school. 

Bossier,  La. — The  School  Bd.,  it  is  reported,  has  de- 
cided to  erect  a  school  at  a  cost  of  $15,000. 

*MansHeld,  La.— The  contract  to  erect  a  2-story  brick 
school  is  reported  awarded  to  Randolph  &  Goslin,  of  Rus- 
ton,  at  $17,461. 

Bath,  Me. — It  is  stated  that  $70,000  has  been  be- 
queathed by  Miss  L.  Bailey  for  the  establishment  of  an 
industrial   school    for    boys   and  girls. 

Baltimore,  Md. — The  School  Bd.  has  decided  to  appro- 
priate $109,000  to  start  work  on  the  proposed  Poly- 
technic Inst.  The  School  Bd.  also  decided  to  recommend 
to  the  Bd.  of  Estimates  that  of  the  balance  remaining 
for  school  purposes  for  next  year,  $125,000  to  be  used 
for  an  addition  to  the  Western  High  School;  $66,000 
for  a  new  school  to  take  the  place  of  School  22;  $50,000 
for  a  new  lot  and  a  school  to  take  the  place  of  School 
6,  and  $50,000  for  an  addition  to  School  3. 

Morrow  Bros.,  212  Clay  St..  it  is  stated,  have  applied 
for  a  permit  to  erect  a  power  house  and  nurses  home  for 
the  Univ.   of   Maryland  on  King  St.     Cost  $25,000. 

An  ordinance  has  passed  the  Second  Branch  of  Council 
appropriating  $64,000  for  a  public  school  on  Baltimore  and 
Payson  Sts. 

Madison.  Minn. — Obert  R.  Nelson,  Secy.  Bd.  Educ, 
writes  that  bids  will  probably  be  received  in  January 
for  a  high  school  to  cost  about  $55,000.  Architects, 
Wm.  Elliott  &  Son,  of  St.  Paul. 

Helena.  Mont. — The  Bldg.  Com.  of  the  Roman  Catholic  ■ 
Church  on  Nov.  i  decided,  according  to  reports,  to  reject 
all  bids  recently  received  for  the  excavation  of  the 
foundation  for  the  high  school  and  to  ask  bids  on  the 
construction  of  the  new  cathedral,  high  school  and  col- 
lege collectively.  Work  on  the  3  structures  will  be 
started  in  the  spring. 

Columbia,  Mo. — T.  O.  Babb,  of  Columbia,  Secy.  State 
Univ.,  writes  that  "it  is  proposed  to  erect  an  agricultural 
college  at  the  State  University,  to  cost  about  $100,000. 
Architects,  Cope  &  Stewardson,  800  Security  Bldg.,  St. 
Louis. 


St.  Louis,  Mo, — Wm.  B.  Ittner,  Comr.  of  Pub.  Bldgs., 
is  reported  to  have  completed  plans  for  the  high  school 
which  it  is  proposed  erecting  at  Union  and  Kensington 
Aves.    at  a  cost  of  $750,000. 

Elizabeth.  N.  /.—The  Bd.  of  School  Estimates  and  the 
Bd.  of  Educ.  are  reported  to  have  decided  to  erect  a 
school  to  take  the  place  of  School  No.  3,  on  High  St.; 
estimated  cost,  $65,000.  The  erection  of  a  new  high 
school,  to  cost  $150,000,  is  also  reported  under  considera- 
tion. 

Rockville  Centre,  L.  I.,  N.  Y. — It  is  reported  that  it 
has  been  voted  to  erect  an  addition  to  primary  school  No. 
2  at  a  cost  of  $30,000. 

_  ^Brooklyn,  N.  K.— Thos.  Reilly.  of  Philadelphia,  Pa., 
IS  reported  to  have  secured  the  contract  to  erect  in 
Brooklyn  for  the  Jesuit  College  a  brick  fireproof  building, 
to  cost  $350,000. 

^Hudson,  N.  Y. — The  contract  to  erect  a  cottage  at 
the  N.  Y.  State  Training  School  for  Girls  at  Hudson. 
It  IS  stated,  has  been  awarded  by  Frank  E.  Ware.  State 
Archt.,  at  Albany,  to  Peter  Keeler  Bldg.  Co.,  of  Albany, 
at   about   $30,000. 

^  LeRoy,  N.  Y. — The  Bd.  of  Educ.  is  said  to  be  con- 
sidering the   repairing  of   the  high   school. 

_  Utica,  N.  Y. — It  is  stated  that  the  citizens  voted  to 
issue  $100,000  bonds  to  complete  and  equip  2  grammar 
schools. 

Sheycnne,  N.  D. — Haxby  &  Gillispie,  of  Fargo,  it  is 
stated,  have  been  engaged  to  prepare  plans  for  an  8-room 
brick  school,  to  be  erected  here,  at  a  cost  of  $12,000. 

Hamilton,  O.— John  A.  Keller,  Clk.  Bd.  Educ,  writes 
that  Geo.  Barkmar,  of  Hamilton,  is  preparing  plans  for 
a  new  school. 

Westerville,  O. — The  citizens  are  reported  to  have 
voted  in  favor  of  issuing  bonds  amounting  to  $16,000  for 
the  erection  of  a  school. 

Akron.  O. — C.  R.  Olin,  Secy.  Buchtel  College,  writes 
that  Briggs  &  Nelson,  of  Cleveland,  have  prepared  plans 
for  the  erection  of  a  chemical  laboratory,  to  cost  about 
$25,000. 

Defiance,  O. — J.  B'.  Weston,  Pres.  Biblical  Institute, 
writes  that  bids  will  be  received  about  Nov.  25  for  the 
erection  of  a  college  building,  to  cost  about  $27,000. 
Architect,  J.  J.  Hale,   655  Perry  St.,  Defiance. 

Pawnee,   Okla. — Bids  will  be  received  until  Dec.   17  by 

C.  F.  Larrabee,  Acting  Comr.  Indian  Affairs.  Washington, 

D.  C,  for  furnishing  material  and  constructing  a  dormi- 
tory at  the  Pawnee  School.  For  further  information  ad- 
dress Geo.  W.  Nellis,  Supt.  School,  Pawnee. 

Philadelphia,  Pa. — E.  F.  Durang,  1,200  Chestnut  St.. 
is  reported  to  have  completed  plans  for  a  5-story  marble 
addition  which  is  to  be  erected  to  the  R.  C.  High 
School  at  Vine  and   Broad  Sts.  at  a  cost  of  $150,000. 

Watson  &  Huckel,  121 1  Walnut  St.,  are  reported  to 
have  been  engaged  to  prepare  plans  for  a  3-story  brick 
school  to  replace  St.  Anthony  parochial  school,  at  23d  and 
Carpenter  Sts.,  which  was  recently  destroyed  by  fire. 

It  is  reported  that  site  has  been  purchased  on  Broad 
and  York  Sts.  on  which  it  is  proposed  erecting  the  Drop- 
sie  College  for  Hebrew  and  Cognate  Learning,  for  the 
establishment  of  which  the  late  Moses  A.  Dropsie  be- 
queathed $1,000,000. 

Pitfston,  Pa. — Owen  McGlynn  of  Wilkesbarre,  is  re- 
ported to  be  preparing  plans  for  a  3-story  high  school, 
which  it  is  proposed  erecting  at  a  cost  of  aboui  $100,000. 

Edgeivood,  Pa. — It  is  stated  that  plans  are  being  pre- 
pared by  E.  J.  Carlisle,  Wesiinghouse  Bldg.,  Pittsburg, 
for  a  brick  and  stone  school  to  be  erected  at  a  cost  of 
$35,000. 

Canton,  S.  D. — See  "New  Industrial  Plants." 

Franklin,  Tenn. — According  to  reports,  arrangements 
are  being  made  to  erect  a  $50,000  school. 

Seattle,  Wash.-~The  Seattle  E*d.  of  School  Directors,  it  . 
is  stated,  has  decided  to  erect  3  new  schools,  and  has  di- 
rected Jas.  Stephen,  New  York  Blk.,  to  prepare  plans  for 
the  structures,  which  are  to  he  a  1 2room  school .  on 
Columbia  Heights,  to  cost  $40,000;  an  8-room  school,  on 
N.  78th  St..  to  cost  $25,000,  and  a  school  at  Ft.  Lawton, 
to  cost  probably  $25,000. 

*Galesville,  Wis. — E.  F.  Clark,  Clk.  School  Bd.,  writes 
that  the  contract  for  erecting  brick  and  stone  high  school 
(bids  opened  Oct.  23)  has  been  awarded  to  Geo.  L. 
Smith    Co.,  of  South   Kaukauna,  for  $29,800. 

Milwaukee,  Wis. — The  Bd.  School  Directors  (Frank  M. 
Harbach,  Secy.)  will  open  bids  Nov.  25  for  erecting  a  9- 
room  addition  to  21st  Dist.  School  No.  2,  gth  and  Ring 
Sts.     Bids  to  include  heating,   plumbing,  etc. 

*Toronto,  Ont. — Contracts  for  the  installation  of  heat- 
ing and  ventilating  apparatus  and  plumbing  in  the  4  new 
Normal  schools  at  Hamilton,  Stratford.  Peterborough  and 
North  Bay.  it  is  stated  (bids  for  which  were  received  Nov. 
4),  have  been  awarded  by  the  Provincial  Pub.  Wks.  Dept. 
at  Toronto  to  Purdy.  Mansell  &  Co.,  of  Toronto.  The 
electric  wiring  of  the  new  buildings  was  awarded  to  Fred 
Armstrong  &  Co..  of  Toronto.  The  work  involved  will 
entail  an  expenditure  of  about  $62,000. 

NEW  INDUSTRIAL  PLANTS. 

See  also   "Business  Buildings." 

Thomson,  Ga. — The  erection  of  another  mill  is  reported 
decided  upon  by  the  John  E.  Smith  Cotton  Mfg.  Co. 
of  Thomson,  to  have  6,000  spindles  and  200  looms. 
The  enlargement  will  cost  about  $100,000. 

Wallace.  Idaho. — The  Buffalo  Mining  Co.  is  reported 
to  have  decided  to  increase  its  canital  stock  from  $1,000,- 
000  to  $1,500,000,  and  has  awarded  the  contract  to  con- 
struct 1,300  ft.  of  the  lower  tunnel  to  O.  H.  Linn,  of 
Wallace.  Three  drill  compressors  with  motive  power 
for  same,  will  be  installed  at  once  by  the  contractor. 

Muskogee,  Ind  Ter. — ^A.  L.  Holtom,  of  Muskogee, 
Secy.  Union  Machine  &  Fdy.  Co..  writes  that  this  com- 
pany proposes  manufacturing  the  King  hydro  carbon 
engine  and  the  King  alcohol  motor  for  mine  haulage 
and  will  expend  about  $40,000  for  buildings  and  equip- 
ment, 

Marshalltown.  Ia. — We  are  informed  that  the  Iowa 
Central  Rv.  Co.  (L.  F.  Day.  Gen.  -Mgr..  Minneapolis, 
Minn.)     will    rebuild     car    shop,     75x500     ft.,    and    paint 


shop,  30x16  ft.,  which  were  recently  burned;  probable 
cost  of  building,  $40,000 ;  no  power  plant  will  be  in- 
stalled; 150-h.  p.  engine  will  run  mill. 

Buffalo.  N.  Y. — Hazard.  Coates  &  Bennett,  of  Roches- 
ter, dealers  in  scrap  iron,  it  is  reported,  have  purchased 
a  site  for  a  plant  on  the  line  of  the  South  Buffalo  Rail- 
way, near  the  Lackawanna  steel  plant.  Machinery  for 
handling  of  heavy  metals  will  be  installed.  The  yards  will 
have  a  storage  capacity  of  about  75,000  tons. 

DeKalb  Junction.  N.  K.— The  Mutual  Milk  &  Cream 
Co..  of  New  York,  N.  Y.,  according  to  reports,  is  plan- 
ning the  erection  of  a  milk  condensary  next  spring  at 
DeKalb  Junction;   probable   cost,   $100,000. 

Youngstown.  O.—lt  is  reported  thai:  the  Wm.  B. 
Pollock  Co.  intends  making  additions  to  its  plant  next 
year.     A  shop  and  new  machinery  will  be   needed. 

Cincinnati,  O. — We  are  informed  that  contracts  will 
probably  be  let  in  the  spring  for  the  construction  of 
the  proposed  plant  of  the  Cincinnati  Soap  Co.  for 
which  the  Reliance  Eng.  Co.,  of  Cincinnati,  is  preparing 
plans;  the  building  will  be  100  x  100  ft.,  and  the  power 
plant  have  a  capacity  of  100  kw.;  probable  cost  of  work, 
$55,000. 

Philadelphia,  Pa.— The  Spreckels  Sugar  Refining  Co.,  it 
is  stated,  has  been  granted  a  permit  to  build  a  3-story 
steam  generating  plant  on  Meadow  St..  south  of  Reed 
St.  The  building  will  be  84  X57  ft.,  of  steel,  concrete 
and    brick    construction,   and   cost   $60,000. 

Philadelphia,  Pa. — The  A.  Schoenhut  Co.,  toy  manu- 
facturers, it  is  stated,  is  having  plans  prepared  by  Ball- 
inger  &  Perrot,  102  S.  1 2th  St.,  for  a  5-storv  bride 
reinforced     concrete     addition      to     its      plant     at     2215 

Adams  St. 

Nesquehoning,  Pa.- — W.  B.  Lovatt,  who  was  manager 
of  the  Read-Lovatt  Silk  Mill  at  Weatherly,  is  reported 
to  have  procured  a  site  from  the  Lehigh  Coal  &  Navi- 
gation Co.  and  will  erect  a  silk  mill  at  Nesquehoning. 
Recorder  of  Deeds  Van  Dyke,  of  Weatherly,  is  asso- 
ciated with  Mr.  Lovatt.  The  plans  for  the  structure 
are  now  being  made. 

Canton,  S.  D. — Bids  will  be  received  until  Dec.  10 
by  C.  F.  Larrabee,  Acting  Comr.  Indian  Affairs.  Wash- 
•  ington,  D.  C.  for  furnishing  material  and  constructing 
a  laundry  building  with  equipment  at  the  Indian  In- 
sane Asylum.  Canton.  For  further  information  apply  to 
Oscar   S.    Gifford,    Supt,   Sschool,    Canton. 

Superior,    Wis. — See    'Miscellaneous." 

Hamilton,  Ont. — The  Dominion  Power  &  Transmission 
Co.,  it  is  reported,  has  announced  its  intention  of 
building  a  car  factory  in  the  east  end  of  the  city. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notes  Arranged    Alphabetically    by   States. 

Tampa.-  Fla. — The  City  Council  on  Oct.  31  passed  on 
second  reading  the  ordinance  providing  for  an  issue  of 
$23,000    bonds   for  crematory   improvements. 

Evansfille,  Ind. — The  Bd.  Pub.  Wks.,  it  is  reported, 
will  receive  bids  until  Nov.  26  for  sweeping  and  clean- 
ing brick  and  asphalt  streets  from  Jan.  1,  1908,  to  Dec. 
31,    1908.     W.    F.    Wunderlick,    City    Clk. 

Dover,  N.  J. — The  Town  Clk.  writes  that  the  confer- 
ence committee  of  the  Bd.  of  Health  has  been  directed 
to  confer  with  Common  Council  on  the  question  of  gar- 
bage disposal.  The  matter  of  cremating  the  garbage  has 
been  suggested,  but  nothing  definite  has  yet  been  done. 

Columbus.  O. — Mayor  Badger  on  Nov.  .8  signed  the 
ordinance  passed  by  Council  appropriating  $150,006  for 
the   construction  of  a   garbage   disposal  plant. 

Easton,  Pa. — See  "Sewerage  and  Sewage  Disposal." 

Wheeling.  W.  Fa.— The  City  Council  on  Nov.  7  ap- 
propriated  $35,000    for  a  new   crematory, 

MISCELLANEOUS. 

Notes   Arranged   Alphabetically   by   States. 

Oakland,  Cal— The  Atlas  Gas  Engine  Co.  is  reported 
to  have  decided  to  construct  3  or  4  wharves  and  dredge 
its  1.800-ft.  frontage  to  a  depth  of  25  ft.  and  a  width  of 
500  ft.;   about  $200,000  will  be  expended. 

*Stockton,  Cal.— A.  C.  Russell.  City  Clk.,  writes  that 
the  contract  for  constructing  a  bulkhead  on  the  north  side 
of  the  Stockton  channel  (bids  opened  Oct.  17)  has  been 
awarded  to  Clark  &  Henery  Constr.  Co.  at  $44-50  per 
lin.  ft. 

Berkeley.  Cal. — All  bids  opened  on  Oct.  28  by  the 
Town  Trus.  for  the  construction  of  the'  municipal  wharf 
are  reported  to  have  been  rejected.  The  lowest  bid 
received    amounted    i'o    about    $49,000. 

Wallace,  Idaho.- — See  "New   Industrial  Plants." 

Danville,  III. — Bids  will  be  received  until  Dec.  4  by 
M.  J.  Barger.  Treas.  Danville  Branch  N.  H.  D.  V.  S.,  at 
Danville,  for  furnishing  material  and  installing  a  tele- 
phone svstem  at  the  branch,  as  advertised  in  The  Engi- 
neering Record. 

*Prophetstown.  III. — F.  W.  Sears,  Engr.  Big  Slough 
Special  Drainage  Dist.,  writes  that  contract  for  enlarging 
the  ditch  (bids  opened  Nov.  ii>  has  been  awarded  to 
G.  A.   McWilliams,  of  Walnut,  at  6%   cts.  per  cu.  yd. 

Lagrange,  Ind. — The  County  Comrs.  are  reporced  to 
be  preparing  to  ask  for  bids  for  the  construction  of 
drains    in    Lagrange    County. 

Portland,  Ind. — The  Comrs.  of  Jay  County  are  re- 
ported to  have  ordered  plans  and  specifications  pre- 
pared for  the  dredging  of  Salamonia  River  through  Knox 
and  Penn.    Townships. 

*New  Orleans.  La, — The  Orleans  Levee  Bd.  is  reported  ■ 
to  have  awarded  to  the  Columbia  General  Const.  Co.  tlje 
contract    for    filing    in    behind    bulkhead    erected    by    the 
Port    Comrs.    bet.    Jackson   Ave.    and    St.    Andrew    St.    at 
65  cts.   per  cu.  yd.. 

Hannibal^    Mo. — See    "Railroads." 

.  Jersey  City.  N.  J. — Bids  will  be  received  until  Nov.  26 
by  the  Bd.  C^hosen  Freeholders  (Walter  O'Mara,  Clk,) 
for    $140,000    Park  bonds. 


•  Items   marked  thus  give  the  names  of  parties  awarded   contracts. 
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Mtrru  Jtfiaa.— Bids  will  be  rectired.  it  i»  stated,  by 
r  E.  \\W  C<x  Aud-.  until  Not.  19  for  constructing 
nitch  Xo-  J.  remiirijm  mbout  10.000  cu.  yd*.  exc»v.;  prob- 
able co»t,  $10,000. 

Ryt  X.  I'.-Geo.  L  Heodet30n.  ViIU«e  Clk.,  writes 
1^  ah  hid*  receirtd  Nov.  6  for  eon»tructing  a  do«  or 
M  Mihoo,  Ryr.  N.  V..  were  returned  to  bidder* 
L  a*  no  Ud*  were  reoeiited  for  bonds  which  were 
to  camvt  woHt.  Chaa.  S.  Towle.  Village  Engr..  s  E-  4Jd 
St.  X.  Y.  City. 

Ft.  H.   C.    Ilru**,  .V.   1'.— Bids  will  be  recaved  until 
,,    ly    Cpl:    Wm.    E.    Horton.    Q.    M..    l'.    S.    A.. 
London.     Conn.,     for    constructing    a     timber     re- 
taining  wall    and    for   filling   and   grading   around   wharf 
at    Ft.    H.    a    Wright. 

■  \m  Vork  X.  »'.— The  Committee  on  Design  of  the 
R<j>ert  Fulton  Memorial  Assoc,  has  decided  in  favor  of 
S^Klected  at  114th  to  116th  St.  on  Hudson  River 
for  the  proposed  water  gate  and  memorial,  and  at  a 
i^ctnw  S  the  aiKicUtion  at  the  office  of  Isaac.  Gug- 
—akcw.  71    Bway,   a  committee   was    srkctrd.    including 

^dctmnine  npon  a  definite  pl»n  as  to  the  form  ihat 
tiK   water  (ate  and  meaonal   shall  take. 

Albany.  A'.  Y.—T.  C.  Stevens.  State  Supt.  Kept,  of 
Pnb.  Wfa..  U  reported  to  have  canceled  contract  of  the 
Scofietd  Co.  for  construction  of  dam*  in  Mohawk  Ktver 
and  other  incidental  barge  canal  work  in  the  vicinity  of 
Anterdam.  the  company  being  financially  embarraised. 
The  «npt.  of  Pnb.  Wk».,  under  provisions  of  contract, 
has  taken  charge  of  plant  of  company,  in  order  to  do 
such  work  a*  is  necessary  to  insure  »afety  of  structure 
of  M«ient  canal  and  also  to  do  what  can  be  done  to  pro- 
tect nOMnpleted  structure*.  It  is  expected  that  the 
of   the    work    will    be    readvertised    and    a    new 

Jet.  * 

'Hamibtm  O. — The  contract  for  arching  the  Hamilton 
and  Ro«mille  hydraulic  bet.  4th  and  Water  Sts.  is  re- 
Srted  to  have  been  let  by  the  Bd.  of  Pub.  Service  to 
Se  Thos.  Bridge*  Son's  Co.  for  $17,000. 

ilimtr-.-a  O  —  Bids  wil  be  received,  it  is  stated,  until 
Dec  4  by  the  Bd.  Public  Affairs  (U  E.  Weber,  Secy.) 
(or  a  150  h.  p.  boiler.   150   lbs.  steam  pressure. 

TcMSM.— Bids  will  be  received  until  Dec.  6  by  H.  F. 
Badges.  Genl.  Purchasing  Officer,  Isthmian  Canal  Comn., 
W«Ua«ton.  D.  C,  for  pumps,  engine  lathe,  pneumatic 
toali.  fteel  plates  and  angles,  iron  roofing,  copper  tubing, 
iron  pipe  and  fittings,  valve*,  screw  jacks,  anvils,  forges, 
etc..  a*  per  circular  40*. 

SoTTiHrw.  Pa.—iitt  "Sewerage  and  Sewage  Disposal." 

Fl    .Idams.  R.  I. — Bids  will  be  received  until  Nov.  aa 

by  Cant.  Willi*  C.  iletcalf,  O.  SI.,  l'.  ,?;..  A.,  J09  Tham« 

St.     Newport,    for    constructing    coal    bin.    sea    wall    and 

raiimay  at  the  power  house.  Ft.  Adam*. 

Proridtnce  R.  I. — The  following  bids  for  dredging 
Long  Bed.  Providence  River,  were  opened  Oct.  30  by 
Lieut.  Col.  J.  H.  Willard.  Corps  En^s.,  U.  S.  .\.,  at 
Newport  (about  36.000  cu.  yds.);  once  given  per  cu. 
yd.:  R.  G.  PaekanS  Co.,  New  York,  N.  Y.,  43  ets.;  J.  S. 
Packard  Dredging  Co.  and  Chas.  M.  Cole,  Providence, 
R  I.  35  cts.:  Morris  &  Cuming*  Dredging  Co.,  New 
York.  N.  Y.  J63/11  cts.:  International  Contrg.  Co., 
New  York.  N.  V.,  24  cts.:  Columbia  Dredi?ing  Co.,  New 
York.  N.  Y.,  «  cts.;  Maritime  Dredging  Co.,  New  York. 
N.  Y.,  61  cts.:  John  A.  Seelcy,  New  York,  N.  Y.,  48 
«*..  and  Atlantic   Dredging  Co..   New   York.    N.   Y..   29 

Bids  will  be  received  until  Nov.  a6  by  Ja».  Knox  Tay- 
lor, Superv.  Archt..  Treas.  Dept.,  Washington,  D.  C 
(or  elevator  e(|uipment  for  the  U.  S.  Post  Office,  Court 
Honse   and   Custom   Mouse   at    Providence. 

Port  Royal.  S.  C— Bid*  will  he  received  until  Nov. 
a<  by  Col.  J.  W.  Pope.  Ch.  Q.  M..  U.  S.  A..  Atlanta. 
(or  Sttpply  (.  o.  h.  car*.  Port  Royal,  one  so-h.  p.  boiler. 

NmtkvilU,  Tmn.— Bid*  will  be  received  by  Maj.  Wm. 
W.  Harts.  Corp*  Engr*.,  U.  S.  A.,  until  Dec.  14  for 
i.as8.6as  ft.  B.  M.  long  leaf  yellow  pine  lumber,  as  ad- 
vertised in  The  Engineering  Record. 

Bremmon  Ifoi*.— Bids  will  be-  received  until  Dec.  3 
at  the  Bureau  Sopplie*  and  .Xccounts.  Navy  Dept..  Wash- 
ington. I>.  C.  for  furnishing  at  the  navy  yard.  Puget 
Soaod.  Wash.,  the  following  supplies:  Sch.  439— One 
Universal  radial  drill,  two  32-in-  and  two  j4-in.  upright 
drill*,  two  14-in.  X  lift,  engine  lathes,  one  16-in  new 
mdd  engine  and  tool  room  lathe,  two  1 8x8- ft.,  two  36-in. 
aa*.ft..  two  a4Xi8-ft.  ard  two  i8-ftxi2-in.  screw  cutting 
engine  lathe*.  .Applications  for  proposals  should  desig- 
nate the  schedules  desired  by  number.  C.  B.  Rogers, 
PaynaMer  Ctnl..  V.  S.  A.,  Washington,  D.  C. 

Wheelint.  W.  Ko.— The  City  Council  on  Nov.  7  ap- 
pcowiated  iiijaoo  for   repairing  Caldwetls  Run. 

'Smferier,  Wit^ — The  Pittsburg  C'>al  Co.  is  reporicd 
to  have  awarded  contract*  to  the  Barnett-Record  Co.. 
of  Superior,  and  ihe  Great  Lake*  Dredging  Co.  for  work 
on  it*  big  coal  dock  at  Allonez  Bay,  Superior,  prepara- 
tory to  the  enlargement  and  rebuilding  of  that  structure; 
a  total  of  $500,000  will  be  expended.  Complete  new 
alecl  asachinery  ia  to  be  one  of  the  improvements. 

Nonk  Kepptt.  Oni. — It  is  «Ute<l  that  bids  will  be 
received  nntil  Nov.  j>)  by  Fred  Gclinas,  Secy.  Dept. 
Pnb  .Wks  .  Ottawa,  for  conMmcting  a  wharf  and  stone 
arptnack  at  White  Cloud  Island.  Georgian  Hay.  J.  G. 
Sac   Engr..   Conf'-deralion    Life.  BMr..    Toronto. 

Kuttart  Ont. — Bids  will  be  receive<l.  it  is  stated,  until 
Ko».  »6  by  Fred  Gclinas.  Seev.  Dept.  Pub.  Wk».,  Ot- 
tawa, for  constructing  a  wharf  and  stone  approach  at 
noHport.  J.  G.  Sing.  Engr..  Confederation  Life  Bldg., 
ToT^'n'r- 


PROPOSALS  OPEN. 

For  Proposal!  »ee   paget  74,   76,  77  and    78. 

WATt»l. 
Bid*  .See  Eng. 

Close.  _       Record. 

Mot.  si.    Water  MVply  itV^B*-  *t  National  Ceme- 

t*nr.  Santa  Fe.  F.  U Nor,    9 

Nov.  aj.     Pomp*.    Swar.lon,    O Nov.  16 

Nov.as.    Ptnpa.  Atlsitta,  Ga.    Oct  at 

Ad».  Oct  a6.  Nov.  ». 
Not.  as-     Pnmpim(    engine.    Atlanta.    Ga. Oct.  m6 

Adv.  Oct  »6,  Not.  t. 

nar.t6.    U^m.  Seattle.   Wash Not.    • 

Hot.  J7.    Tank.  Madi«m  Barracks,  N.  Y Nov.  16 

Adv.  Not.  16. 


THE    ENGINEERING    RECORD. 

Not.  aS.    Tank  and  trestle.  Ft  Morgan Nov.    a 

.\dv.  Nov.  a  to  16.  X  i 

Nov.  a8.     I'ipe,    BloominRton.    Ill ^""^ 'S 

Dec.    1.     Water  wk*..  Shelley,  Idaho 5*?-  "" 

Dec     I.     Pipe,    etc..    Phoenix,    Arix Oct.  i» 

Adv.  Oct.    5  to  j6. 

Dec      a.     .^dd.   to   system,   Phoenix,  Am Nov.  16 

Dec.  ti.     Filter  plant.  Cambridge  Springs,  Pa... Nov.   16 

Adv.  Nov.  i6.  /-J 

Dee.  17.     Water    supply    improv..   etc       Camden, 

N.  J.    Adv.  Oct   la,    19 P<:*-  " 

Jan.       I.      Reservoir.     Norway,    .\Ie >-.ov.  16 

Jan.      6.     Water  wks.,  Tucson.   Anz.    .. ...Nov.  16 

Attention    to    Contractor*.    New    York, 

N.  Y.     Adv.  Sep.  a8  to  Nov.  2 Sep.  aB 

Attention    to    Contractor*,    etc.,    Rome, 

N.  V.     .\<iv.    Oct.    12  to  Nov.    16 1'ct.   12 

Suction   line,   Alexandria,   Va Nov.    9 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Nov.  10.     Springfield,    O.     Adv.    Nov.    2,   9 Nov.    2 

Nov.  ao.     BrookWn.  N.  Y Nov.    9 

Nov.  *o.     Reading,    Pa.      Adv.    Nov.    9 Nov.     q 

Nov.  ao.      Richmond,   Ind Nov.  16 

Nov.  ao.     Des   Moines,  la Nov.  16 

Nov.  »i.     Youngstown,  O Nov.    9 

Nov.  at.     Kansas  City.  Mo Nov.  16 

Nov.  aa.     Kcndalville.    Ind Nov.  16 

Not.  as.     Canton.    O •  • ;"S°'-    * 

Nov.  as.  Ft.    Du    Pont.    Del.     Adv.   Nov.    9,   i6..Nov.    9 

Nov.  as.      Washington.    D.    C.     Adv.    Nov.    16 Nov.  16 

Nov.  as.     .<;teubenville,    O Nov.  16 

Nov.  as.     Siinimerville.    N.    Y Nov.   16 

NoT.a6.     Seattle.  Wash y^""'    » 

Nov.  a7.  White    Plains,   N.    Y.     Adv.  Nov.  9,  16.  .Nov.    9 

Nov.  a8.     Norfolk,   Va Nov.  16 

Dec.     a.  Cadillac    Mich.     Adv.    Oct     19.    a6....0ct   19 

Dec.     3.  Auburn.  N.  y.    Adv.  Oct.  19  to  Nov.  16. Oct.  19 

Dec.     6.     Forsyth,  Ga Nov.     9 

Dec.     9.     Orrvilte,  O Nov.     9 

Dec.    19.     Wapello,    la Nov.   t6 

Dec—.     Ventura,    C»l ............. ...Nov.    2 

Jan.    rs.  Manila,    P.   I.     Adv.   Oct  26  to  Nov.  16. Oct  a6 

BRIDGES. 

Not.  19.     Erie.    Kan Nov.    9 

Nov.  ao.     Georgetown,   S.  C Nov.    2 

Nov.  20.     Graham.    Tex Nov.  16 

Nov.  aa.     South   Bend.  Ind Nov.    9 

Nov.  as.     T.os  Angeles.  Cal Nov.    0 

Nnv.  2S.     NewarV.  O Nov.  16 

Nov.  29.     West   Bethlehem.    Pa Oct.  26 

Nov.  29.     Portland.   Ore Nov.     j 

Dec.  Tt.     Wailuka.    H.    I Nov.    9 

r\rc.  %\.  Canton.  China.    Adv.  Oct   a6.  Nov.  a.. Oct  a6 

Dt^:.  — .     V-titiira.    Cat ""v.    7 

Tan       7.     Wilmino+o-.   N.    C.     .\dv.    Nov.    16 Nov.  16 

Jan.      7.     Salem.   S.  D Nov.  16 

PAVING  AND  ROAD  MAKING. 

Not.  t8.     Albany,  N.  Y.    Ady.  Nov.  a  to  16 Nor.    J 

Vnv.    -o.      ~ ".      Mo Nov.     o 

Nov.  10.     tt->rris>—rg.   Pa Nov.  ifi 

Not.  19.     Lima,  O.    Nov.  16 

Nov.  20.     BrooWvn.    N.    Y Nov.     0 

Not.  20.     Hot  Springs,  Ark Not.    » 

Vnv.  20.      Harriet— 'e.    Pa Nov.  l6 

Vo»   21       r'»-nvit'»     T.nn       A''".    Oct.    26 ""-t    2^ 

Vov   21.      .Albanv    N.  v.     .\dv.   Nov.   2  to   16 Nov.    2 

Not    21.      T.«nr»«ter.     P-> Nov.     o 

Nov.  ai.     Harrisbur<t.  Pa Nov.  ifi 

Wov.  ai.     rs.ffalo    N.  V ^^ov.  ifi 

Wov.  ai.     G!ilve«ton    Tex Nov.  16 

Nov.  21.     K»n»«s  Citv.  Mo Nov.  16 

VoT.  at.     t^t  >fv<T.   V.n      .\dv.  Nov.  9,   16 '^^"^'-     " 

Not.  at.     "rs  M"!"**.  Ta.    Nov.    o 

,Vov.  21.      Pnox.    tod Nov.  16 

Nov.  2S.     Cohimbii,  .S.  C.    Adv.  Nov.  2  to  16 Nov.    2 

VoT.  2S.     r;-,,     o       ''ov.    n 

Nov.  2S.     T»iar<i.    Col" Nov.  16 

Nov.  2C.     WooHburv     N.    J Nov.  t6 

Not.  2(!.     Seatt''.    Wash Nov.    o 

Vny,,  j/;.      V'      Flaol^r.    Wash '^'ov.     n 

Vnv.  26.       Wilmington.     D<'l '^ov.   ifi 

''ov.  in.     f^r-pnrastle.  Ind Nov.  1 6 

Nov.  30.     TTillshoro.    O Nov.  16 

VoT.  ^.      Tseo'W'*.    tt*.,«h '^<*t.    7^ 

Dec.     2.     Ijeharon.    Ind Nov.  t6 

Dec     .1.     Monticelln.    Ind Nov.    2 

Dec     3.     Palatka.  Fla Nov.    » 

Dec.     3.     Marvsville.  '> Nov,  16 

Dec.     4.     T.oeansnort.  Ind Nov.  ifi 

Dec.     4.     Des  Moines.  Ta Nov.  1 6 

Dec.    6.     Salt    Lake    Gtv.    Utah Oct   19 

^Hv,  '^rt   to  to  Nov.  9. 

Drc.      7.      Pent     1"<I Nov.  ifi 

rvc.   II.     I^t,   n.  G.  Wrieht,   N.   Y Nov.  ifi 

Dec.   12.     Flcmington.  N.  J.     Adv.  Nov.    16 Nov.  \(t 

O^c    1%.     \'alrMir*iso     Tnd 5ep.     T 

Dee.  — .     Ventura     Cal Nov.    2 

v«,k.    p, «^.     7 

Tiham.  N   Y.    A  dr.  Oct.  19 Oct.   ra 

Ft.    Worth.    T<-T Nov.  a 

POWER  PLANTS.  GAS  AND  ELECTRICITY. 

Not.  19.     Panama    Not.    a 

Not.  10.     Wa«t>ington.  D.  C Nov.    a 

^v.  aa.     Madioon.    Wis.     Adv.  Nov.    16 Nov.  ifi 

Not.  at.     Tjis  .Animas,  Colo Nov.  16 

Not.  at.     Tuscaloosa.    .Ma.    , Nov.  16 

Not.  25.     Columbus.  O Nov.  16 

Nov.  as.     Swanton,    O Nov.  16 

Nov.  a'.     Bav  Citr.  Mich Nov.  16 

Dec.     1.     Lacomntr,  T.a Nov.  i*» 

Dec  16.     Montreal.   Oue Nov.  16 

Dec.   at.     Chinook.   Mont Nov.  16 

HendersouTille.  N.  C. Nor.    a 

I  Alexandria.  Va.    Not,    o 

Lislowel,    Ont Nov.  16 

BUILDINQB. 

Not.  10.  Port  hides.,    Tr(Trr«on   Barrack*.   Mo.. ..Oct.  a« 

Not.  10,  Bus    hide..    Lawton.    Okia Not.    a 

Wot,  10.  Sehool,    Mesralero.    N.    M. Not.     a 

Nov.  19.  Pub.   bldg..    Newark,   N.    T Nov.  t6 

Not.  ao.  Plumb,  work.  nob.  bldg..  Ft  Monroe,  Va.NoT.    2 

Not.  20.  P'lh.   Md*'..  Columbus,   O Nov.    a 

Not.  20.  Chnrch.    Runffe.    Tex Nov.  l^ 

Not.  20.  Piih.  MHfif.,  Minnehaha.  MJnn Not.  i^ 

Not.  ao.  Pub.   hUlir..  Wa«h!n([ton     D.  C Nov.  16 

■  Nor.  ft.  B«».    bide.,    A»iburn.    N.    V i.Oet.     % 

Not.  at.  P"h.    Mdes..    Greenville.   Tenn Oct  a< 

Adv.   Oct,    3ft  to  Nov.    16. 

Not.  at.  Pub.    bldg..    Toronto,   Ont Not.    9 
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Not.  aa.     Post  office,   Portsmouth,  Va. Oct.  19 

Adv.    Oct    19,    26. 

Nov.  22.      School.   Keliance,   la, S""'  'f 

Nov   23.     Tub.   bldg..   Las  Animas,  Colo Nov.  16 

Nov.  2J.     School,  Tuscaloosa,   -Ma Nov.  16 

Nov.  25.     Exten.  to  post  office    Tyler,  Tex... Oct.  19 

Nov.  as.     Jail,    Franklin,    W.   Va     Nov.    a 

Nov.is.     I'ub.   bldg..    Pittsburg,   Pa     ..-•••• Nov.  i& 

Nov.  25.     Pub.    bldg.,    New   Philadelphia,    O --Oov- 10 

Nov.  25.     School,   Defiance,    O Nov.  1 6 

Nov.  25.     Pub.   bldg.,    Sandusky,    O S°''- '5 

Nov.  25.     School.    Milwaukee,   Wis.    Nov.  16- 

Nov.  26.     School,    Jcffersonville,   Ind....... ..Nov.  16 

Nov.  26.     Pub.  bldg..  Danville,  Pa.    .\dv.  Nov.  16. Nov.  16 

Nov.26.     Hospital.    Secaucus,   N.   J------- Nov.  16 

Nov.  27.     Post  office  improv.,  Nashville,  Tenn....  Nov.    9 
Nov.  27.     Steel   framing  for  roof  of  Senate  Bldg., 

Washington,  D.   C , Nov.    9 

Nov.  27.     Post  bldg..  Ft   Mackenzie,  Wyo.    . . . . .  .Nov.    9 

Nov.  27.     Pub.   bldg.,   Madison- Barracks,  N.  Y... Nov.  16 
Adv.    Nov.    16.  r^  ..       c 

Nov.  29.     Post  Office,    Marion,  Ind Oct  a6 

Adv.    Oct.    26,    Nov.   2. 

Nov.  29.     Church,  Abilene,  Tex Nov.    9 

Nov   20.      Tail,    New   -Mbany,    Ind Nov.  i5 

Nov.  30.     Hotel,   Bluefield,  W.   Va Nov.    9 

Nov.  30.     School,    Winfield,   Kan Nov,  16 

Nov,  30,     Lodge   bldg.,    Terre   Haute,    Ind Nov.  16 

Nov.  — .     University  gymnasium,  Hadison,  Wis... Oct.     5 

Not.—.     School,   Allegheny,    Pa Oct   19 

Nov.—.     School,  Washington,   D.  C Nov.    a 

Dec.      I.      School,    I't.    Smith.    .\rk Nov.  16 

Dec.     a.     Foundations,    etc.,    P.    O.    bldg..    Devils 

Lake,    N.    D.     Adv.   Nov.    2,    9 Nov.    a 

Dec.     2.     Post    bldgs..    Great    Lakes,    North    Chi- 
cago.   111.    J>,ov.  16 

Dec.     2.     Court    house,   ttc.,    Kly,    Nev Nov.  16 

Dec     3.     Post  Office,    Nevada,    Mo Oct.  20 

Dec      s-     Post    Office,    Waldoboro,    Me Nov.    a 

Dec      5.      School,    Carbondale,    HI Nov.  i& 

Dec     7.     Pub.    bldg.,    Remsen,    N.    Y Nov.    9 

Dec     9.     Pub.  bldg.,   Wernersville,   Pa Nov.     a 

Dec  10.     School,   Alpine,    Tex Nov.    2 

Dec.   10.     Bus.    bldg.,    Jacksonville,    Fla Nov.    2 

Dec.   10.     Dwelling.    Mobile.    Ala Nov.    Q 

Dec.    10.     New  Indus,  plant.,   Canton,   S.   D Nov.  i5- 

Dec    10.     School,   Canton,  S.   D Nov.  ifr 

Dec.   12.     Hospital,    Whipple   Barracks,   Ariz Nov.  16 

Adv.  Nov.    16. 

Dec.   15.     School.    Auburn,  Ala Nov.  16 

Dec    15.     Pub.    bldg.,    Washington,    D,    C Nov,  16 

Dec  17.     Exten.   to  post  office.   Detroit,   Mich Nov.    2 

Dec.    17.      School,    Pawnee,    Okla Nov.  l& 

Dec.  18.     Tunnel     to    htg.     pub.     bldg.,    Madison, 

Wis Nov.    9 

Dec  19.     Pub.  bldg.,  Ocala,  Fla.    Adv.  Nov.  16.. Nov.  16 

Dec  23.     Post    office     Ann    Arbor,    Mich Nov.    9 

Dec    30.     Post   office    Lancaster,    Pa Nov.  16 

Dec.  31.     Church,    Falls   City,    Neb. Oct  26 

Dec  — .     Industrial    plants,    Ft    William,    Ont... May  11 

Dec.  — .     School,    Anderson,    Ind Sep.  aS 

Dec  — .     Fire  house,  Ventura,  Cal Not.    2 

Dec  — .     Y.  M.   C.  A.,  Aurora,  HI Nov.    9 

Tan.      6.     School.    Coopersville.    Mich Nov.    0 

Jan.     12.      Post   office.    South    Bend,   Ind Nov.  16 

Tan.    — .      School.    Washington.    D.    C Nov.    9 

Jan.    — .      School.    Madison.    Minn Nov.  16 

Feb.     I.     Plans  for  Capitol,  San  Juan,  P.  R Sep.  »« 

Feb.     I.     Court   house    and  jail,   Cairo,   Ga Oct  26 

Feb.  — .     College,   Agricultural    College,   Mich Oct  19 

MISCELLANEOUS. 

Nov.  18.     Hoisting    engines,    etc.,    Portland,    Ore,  .Oct  26 

Adv.  Oct.  26  to  Nov.  J  6. 

Nov.  19.     Ditch.   Ft   Dodge,   la Nov.    9 

Nov.  19.     Supplies,    Washington.    D.    C Nov.    2 

Nov.  19.     Boiler,    Buffalo.    N.    Y Nov.    9 

Nov.  19.     Ditch,  Morris.   Minn Nov.  i& 

Nov.  20.     Garb.    disp..    Baltimore,    Md Nov    9 

Nov,  20,     Dredge    and    snag    boat,    New    Orleans, 

La.     Adv.    Sep.    28  to  Oct    19 ..Sep.  28 

Nov.  20.     Rock     and     earth     excavation,      Detroit, 

Mich,     .^dv.   Oct.    12,    19.  Nov.    9,    16... Oct.   12 
Nov.  20.     Breakwaters.    Ludineton.    Mich Oct  a6 

Adv.    Oct.    26  to  Nov.    16.  n  . 

Nov.  20.     Dredging.    Muskegon,    Mich Oct  26 

Adv.    Oct.    26  to  Nov.    16.  e^  e 

Nov.  21.     Dredging.    Galveston.   Tex Oct  a6 

.\l\v.     Oct.     26    to    Nov.     16.  r^  , 

Nov.  21.     Dredging,    Mobile.    Ala Oct  aft 

.\dv.   Oct.   26  to  Nov.    16. 

Nov.  21.     Wharf,  Ft   Sumter,   S.  C J^ov.    a 

Nov.  21.     Jetty  work,  Galveston,   Tex Nov.    2 

Nov.  21.     Canal  work,  Peterboro,   Ont Nov.    9 

Nov.  22.     Dredging.    Newport     R.    T Oct  26 

Adv.   Oct.   26  to  Nov.   16.  „         , 

Nov.  22.      Sea   wall.  etc..    Ft.   Adams.  R.  I Nov.  16 

Nov.  23.     Tile    drain.    Pesotnm.    Ill Nov.    9 

Nov.  23.     F.lcvator,  New  Orleans.  La Nov.    9 

Not.  ajs.     Locks,   etc..    Mobile,   Ala Sep.  a8 

Adv.  Sep.  28  to  Nov.    16. 

Not.  25.     Dredging.  Mattiturk.  N.  Y Oct  26 

Adv.   Oct  26  to  Nov.   16. 

Nov.  2S.     Levee    work,    Memphis,    Tenn Nov.    a 

Adv.  Nov.  2,  0.  -. 

Nov.  26.     Supplies,  Bremerton,  Wash i •  "iJ'"'    ? 

Nov.26.     Elevator  equipment,  Providence.   R.   I.. Nov.  16 

Nov.26.     Street    cleaning,   Evansville,    Ind Nov.  i& 

Nov.26.     Boiler.    Port   Royal.    S.   C S"^'  '5 

Nov.  26.     Wharf,  Kossport.   Ont Nov.  1 6 

Nov.  20.     Wharf,    North   Kcppel,    Ont Nov.  16 

Nov.  30.     Bulkhead.    Ft.   Caswell,   N.  C Nov.    9 

Adv.  Nov.  9,  16. 

Dec.     2.     R.    R.    work,    Trenton,    Ont Nov.     0 

Dec.     2.     Breakwater  extension,   Meadford,  Ont.. Nov.  to 

Dec.     3.     Ditch  work,  Wausau,  Wis Nov.     2 

Dec.     3.     Ditch,   Wheaton.  Minn Nov.    0 

Dec.     3.     Drills,   etc.,    Bremerton.   Wash Nov.  16 

Dec.     4.     Garb,   disp.,    Altoona.   Pa Not.    a 

Adv.  Nov.  2  to   16. 

Dec.     4.     Telephone   system,   Danville.  Ill Nov.  16 

Adv.   Nov.    16. 

Dec.     d.     Boiler,    Minerva,    O Nov.  16 

Dec.     6.     Ditch    work.   Canton,   N.    Y Nov.    9 

Adv.  Nov.  0.  16. 

Dec.     6.     Engine,    lathe    etc.,    Panama Nov.  t6 

Dec.   10.     Wharves.    Mobile,    Ala Nov.    9 

Dec.   II.     F.l.    ry    franchi«e.    New    Orleans.    La.... Oct.   26 

Dec.   1  r.     Ditch.   Emm^tshnrg.    Ia     Nov.    o 

Dec   II.     Wall.  etc..  Ft.  H.  G.  Wright.  N.  Y....Nov.  16 
Dec.  14.     I  umber,  Nashville.  Tenn.    Adv.  Nov.  16. Nov.  16 

May  — .     El.  ry.,  Buenos  Aires,  S.  A Nov.  16 

— — ^-^     Lease  of  limestone  quarries,  Newark,  N. 

J.     Adv.   Oet.   < Oct     S 

R.  R.  work.  St  Louis,  Mo Not.    a 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND    TRADE    SOCIETIES. 

Ahzeican  Socibty  of  Civil  Enginksss.  SecreUrr, 
Charles  Warren  Hunt,  220  West  57th  St.,  New  York. 
Next  meeting,  December  4,  1907.  Paper,  "Invar  (Nickel- 
Steel)  Tapes  on  the  Measurement  of  Six  Primary  Base 
Lines." 

Amebican  Socisty  op  Mecranxcai.  Emginsxrs.  Sec- 
retary, Calvin  W.  Rice,  29  West  39th  St..  New  York. 
Annual  meeting.  New  York,  Dec.  3-6,   1907. 

AuERicAN  Institute  op  EIlectricai.  Engineeks.  Sec- 
retary, Ralph  W.  Pope,  29  West  39th  St.,  New  York. 
Next  meeting,  December  13,  1907.  Paper  on  Duplex 
Stoker   Boiler  and  Results  of  Tests. 

Americah  Institute  op  Miming  Engineers.  Secretary, 
R.  W.  Raymond,  29  West  39th  St..  New  York. 

Nationai.  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,  Jr.,   Chicago. 


THE      FILLING     OF     THE      NEW     CROTON 
RESERVOIR. 

The  38,000,000, ooo-gal.  reservoir  formed  by  the  new 
Croton  dam  has  recently  been  filled  and  water  ran  down 
the  spillway  for  the  first  time  on  Nov.  6.  This  reservoir 
impounds  the  water  that  overflows  from  the  ten  dams  in 
the  Croton  valley  above  it  and  is  a  lake  having  a  maxi- 
mum length  of  nearly  20  miles.  During  last  month  it 
has  supplied  a  daily  average  of  314,000,000  gal.  of  water 
to  New  York  City. 

The  dam  now  presents  a  beautiful  appearance  on  ac- 
count of  the  large  volume  of  water  pouring  over  the 
waste  weir,  falling  in  cascades  down  the  spillway  to  the 
channel  at  the  foot  of  the  dam  through  which  it  finds 
its   way  to  the  original  bed  of  the  river.      The  overflow 


waste  weir  and  are  provided  with  two  vertical  grooves  8 
in.  apart.  The  brackets  carry  a  reinforced  concrete  plat- 
form 3  ft.  wide,  provided  with  a  hand-rail  on  one  side 
and  a  track  for  a  small  car  for  handling  the  flash  boards. 
This  platform  serves  as  a  sidewalk  and  enables  the  at- 
tendants to  place  4xi2-in.  horizontal  planks  in  the  vertical 
grooves  and  fill  the  space  between  them,  if  necessary, 
with  puddle.  At  the  end  of  the  platform  a  reinforced 
concrete  house  is  built  on  the  bastion  for  the  storage  of 
the  planks  and  of  necessary  tools. 

During  September  the  average  rain-fall  recorded  at  ten 
stations  in  the  Croton  valley  was  10.82  in.  During  Oc- 
tober it  was  8.43  in.,  including  a  4-in.  fall  for  Oct.  27, 
28  and  29.  On  Nov,  2  there  was  a  fall  of  from  i  to  i  J^ 
in.,  and  on  Nov.  6  a  fall  of  ij^  to  i54  in.  This  large 
precipitation   caused   so  great   a  run-off  that  the  water  in 


NORTH     KND    OF    NEW    CROTON     DAM,     SHOWING    WATER    DISCHARCING     OVRR    WASTE     WEIR     INTO    SPILLWAY     FOR     FIRST    TIME 


American  Institute  of  Architects.  Secretary,  Glenn 
Brown.   Washington,    D.    C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary.  W.  M.  Mackay,  113  Beekman  St., 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary. 
Clement  H.   McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg.  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Railway  Encineebing  and  Maintenanc* 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago 

American  Water  Works  Association.  Secretary,  J. 
M.  Diven,  Charleston,  S.  C. 

American  Public  Works  Association.  SecreUry.  W. 
H.    Flint,    Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  I-*nd  Title 
Building,   Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard    L.    Humphrey,    Harrison    Building.   Philadelphia 

American  Society  of  Refrigerating  Engineers.  Sec- 
rrtary,  H.  W.  Ross.  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  SecreUry, 
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sweeps  around  the  end  of  the  main  structure  and,  passing 
under  the  200-ft.  arch  roadway  span,  makes  a  total  descent 
of  about  150  ft.  The  fall  is  broken  by  curved  steps 
which,  although  intended  to  diminish  the  impact  of  the 
falling  mass,  add  greatly  to  the  beautiful   etiect. 

It  will  be  remembered  that  this  dam,  which  has  been 
fully  described  in  many  articles  in  these  columns,  was 
commenced  in  1892  and  was  officially  completed  Jan.  17, 
1906,  at  a  total  cost  of  about  $7,500,000.  It  is  notable  for 
being  the  highest  and  largest  dam  yet  constructed  and 
contains  about  850,000  cu.  yd.  of  masonry,  which  extends 
about  150  ft.  above  the  surface  of  the  ground  at  the  foot 
of  the  dam  and  to  a  nearly  equal  depth  below  it,  where 
it  has  an  extreme  width  of  about  206  ft.  At  the  top  there 
is  an  ornamental  cornice  and  balustrade  along  the  road- 
way crossing  it,  the  width  being  about  26  ft.  over  all, 
while  the  minimum  width  of  the  dam  is  18  ft.  The  dam 
is  built  entirely  of  granite  masonry  faced  with  ashlar, 
and  has  at  one  end  a  waste  weir  1,000  ft.  long  nearly  at 
right  angles  with  the  axis  of  the  dam  and  16  ft.  below  its 
crest.  The  water  flows  over  the  crest  of  the  waste  weir 
into  a  spillway  40  ft.  wide  at  the  upper  end  and  200  ft. 
wide  at  the  lower  end,  which  was  formed  by  excavating 
about  400,000  cu.  yd.  of  rock  out  of  the  side  of  the 
valley. 

Cast-iron  brackets  12  ft.  high  are  set  about  8  ft.  apart 
on    the    large    granite    coping  blocks  on    the    crest    of   the 


the  reservoir  rose  rapidly,  until  on  Nov.  7  it  was  about 
r  ft.  above  the  crest  of  the  waste  weir.  The  remarkable 
rapidity  with  which  this  water  was  stored  was  indicated 
hy  the  difference  in  capacity  of  the  reservoir  at  the  dif- 
ferent levels  during  the  week^  which  amounts  to  i.586,- 
000,000  gal. 

Observations  have  been  made  on  the  tightness  of  the 
dam,  and  no  important  percolation  through  it  has  been 
observed.  A  slight  seepage  does,  of  course,  take  place 
through  the  masonry,  but  it  is  only  on  dark  or  cloudy 
weather  that  moisture  can  be  observed  on  the  down- 
stream face.  This  has  been  noticed  to  maintain  a  dis- 
tance of  about  30  ft.  below  the  water  level  on  the  upper 
side  of  the  dam  as  the  latter  fluctuates.  A  very  careful 
examination  below  the  dam  fails  to  show  as  yet  the, 
appearance  of  any  new  springs  or  evidences  of  leakage 
through  or  around  its  foundations.  No  indications  of 
change  in  the  ground  water  level, in  the  adjacent  country 
have  yet  been  observed  above  the  dam,  but  it  is  possible 
that  these  may  later  appear. 

The  dam  was  built  under  the  direction  of  the  Croton 
Aqueduct  Commission  during  the  administration  of  sev- 
eral successive  chief  engineers,  commencing  with  the  late 
Mr.  Alphonse  Fteley  and  succeeded  by  Messrs.  W.  K. 
Hill,  J.  Waldo  Smith,  and  Walter  H.  Sears.  Messrs. 
Coleman,  Breuchaud  &   Coleman  were  the  contractors. 
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THE  FIRST  ANNUAL  CEMENT  SHOW  AT 
CHICAGO. 

TW  FSnt  Annual  Cement  Show  will  be  held  in 
fth^n  at  tbe  Colitenm.  Dec.  17  to  11.  The  Expoti- 
tiaa  nil  be  beM  under  the  anspice*  of  the  Cement 
PmdifcH  ExhAibaa  Co.,  incorporated  under  the  laws 
of  tke  Slatt  of  Illinois  for  the  purpose  of  holding 
mm^  n|iiiiilili»i  of  cement  products.  The  enterprise 
i(  bd^  IM  ii—H<  d  by  Portland  cemcni  manufacturing 
inlcnsu  of  the  Middle  West.  The  Exposition  will  be 
of  Miibi  il  educational  importance,  and  will  accom- 
plaah  a  good  work  in  advancing  the  interests  of  the 
OMutto.  imlMlij  The  scope  of  the  Exposition  maj  be 
Jg4g(d  fn^  Ike  ootliae  of  ihe  various  divisions  of  ex- 
hibits M  foBowa:  Ckment,  concrete  mixers,  block  ma- 
.*»-»«,  brick  int*^*'*T.  cement  pipe  machines,  cement 
lile  flMdniies,  eeasent  post  machines,  cement  coloring 
niofordag  metal,  cement  publications,  testing 
y,  sheet  piling,  aggregates,  sand,  technical  in- 
Hitutiona,  etc.  The  management  of  the  show  ha*  been 
phrrrt  in  the  hands  of  Mr.  L.  L.  Fest,  an  experienced 
■anagcr  of  great  trade  exhibitions  of  this  nature.  His 
j,nmm,,^nm  ynth  tkc  aSaiT  is  an  asaarance  of  its  energetic 
m4  cOBpctcat   iuper»laion. 

The  time  of  the  Exposition  is  opportune,  coming  as  it 
doca  daring  the  holiday  season,  when  the  cement  men 
frooi  all  over  the  West  come  to  Chicago.  It  is  hoped 
by  Ihoae  in  charge  that  everybody  directly  or  indi- 
rectly interested  in  the  cement  industry  will  do  some- 
te  cootribnte  to  the  success  of  this  great  demon- 
iatcodM  to  exploit  cement  is  a  leading  building 
i  of  the   future. 


A    NEW   FIRE   ALARM    WHISTLE. 

The  cut  herewith  illustrates  an  improved  form  of 
vbistk  manufactured  by  The  Lunkenheimer  Co.,  of  Cin- 
cinnati, Ohio,  and  known  as  a  combination  or  fire 
alarm  whistle.  It  answers  the  purpose  of  an 
otdinary  whistle,  aa  well  as  of  a  fire-alarm, 
and  is  provided  with  ,a  piston,  to  be  worked 
■p  or  down  within  t-e  bell, 
thoa  TfT'>t'"g  the  length,  and  con- 
aeqaantiy,  also  the  tone.  When 
tka  piaton  is  not  operated,  th^ 
whittle  give*  but  one  tone  like  any 
plain  whistle,  but  when  pulled  up 
or  down,  a  bowling,  penetrating 
aotae  ia  produced.  An  extension 
rod  is  conaected  to  the  fork  at  the 
bottom  of  the  piston  rod.  when  the 
wUatle  is  placed  above  the  roof  of 
a  boilding,  and  a  rope  or  wire  i« 
,^»afh.■l  to  tbe  valve  lever  for  the  , 
purpose  of  operating  it. 

At  iu  Bpper  end  the  bell  is  dome- 
^Uftd,  wt  it*  lower  end  is  *e- 
cmcly  aqpported  by  a  three-arm 
ipidcr,  tbe  stem  of  which  is  ad- 
jHlaUy  screwed  into  the  whistle 
hate  and  fastened  by  a  lock-nut.  This  construction 
.  tbe  lower  edge  of  the  bell  always  in  line  with  the 
in    tbe    base,    through    which    the    steam     escapes, 

tnsaring    best    resnlu    by    the    production    of    a 

perfectly   clear   and   loud   tone. 


THE  DEVELOPMENT  OF  SMALL  CURTIS 
TURBINES. 

Mr.  B.  H.  Rice  contributed  the  following  account 
of  the  development  of  small  Curti*  turbines  to  a  recent 
imalil  I   of  the  "General  Electric  Review." 

The  first  small  Curtis  turbines  produced  by  the  Gen. 
eral  Electric  Co.  were  constructed  and  installed  some 
foitr  yean  ago.  These  first  nniU,  which  were  designed 
for  160  lb.  steam  and  80  volt*,  had  a  capacity  of  15  kw. 
and  were  u»ed  for  train  lighting.  They  were  of  the 
tqnare  type,  Kxalled  on  account  of  the  cros*  section 
of  the  generator  frame,  and  were  originally  placed  on 
pOott  of  locomotive*,  a  location  extremely  exposed  to 
dnat.  cinder*,  rain  and  extreme*  of  temperature.  In  or- 
der to  avoid  any  potaible  detriment  from  thi*  exposure, 
tbc*c  act*  were  removed  later  to  tbe  baggage  car,  where 
thc7  gave  very  satiafactory  service.  The  present  ma. 
dinea  of  thi*  »ixe,  "round  type,"  embody  the  re*ulu 
of  all  tbe  experience  gained  with  the  old  type,  and  are 
designed  both  for  installation  in  baggage  cars  and  for 
aomting  on  the  top  of  the  locomotive  boiler*.  In  this 
latter  type  tbe  generator  is  so  perfectly  enclosed  that  no 
■  or  dnat  can  sain  accea*  to  tbe  commutator  or 
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the  direct  current  type,  and  fof  voltages  varying  from 
80  to  iso.  .Ml  the  gcnrralors  are  connected  to  the  tur- 
bines directly  without  gearing  and  consequently  run  at 
turbine  speeds.  The  Curtis  principle  renders  this  pos- 
sible, and  permits  the  attainment  of  excellent  results 
with  great  simplicity  of  mechanism.  In  order,  however, 
to  attain  good  operation  at  turbine  speeds,  special  meth- 
od* of  commutator  construction  had  to  be  devised  which 
would  be  capable  of  maintaining  the  commutator  bars 
in  absolutely  fixed  relationship  against  the  influence  of 
considerable  centrifugal  forces.  In  fact,  this  relation- 
ship has  to  be  maintained  more  perfectly  than  is  neces- 
sary in  case  of  slower  running  machines  on  account 
of  the  increased  liability  to  mechanical  sparking  present 
at  high  speeds.  As  might  be  expected,  however,  com. 
muUtors  constructed  to  meet  these  conditions  are  more 
rigid  and  more  perfect  than  those  made  in  the  old  way; 
they  possess  greater  wearing  depth  and  are  therefore 
capable  of  longer  life. 

The  construction  of  the  turbine  and  of  these  sets  has 
been  so  planned  as  to  obtain  the  greatest  possible  sim- 
plicity. Naturally,  there  are  differences  in  design  in 
machines  varying  as  widely  in  capacity  as  300  kw.  and 
15  kw.  In  the  larger  unit  economy  in  the  use  of  steam 
is  perhaps  the  most  important  consideration;  while  in 
the  smaller  one  simplicity  and  small  bulk  are  the  prime 
requisites.  These,  and  similar  considerations,  will  be 
found  to  have  influenced  the  development  consistently. 

In  the  smallest  sizes  plain  throttling  has  been  used 
for   governor   control,   since   this   method   is   the  simplest 


A  (Vticolarly  invitiag  field  present*  it*elf  in  the  u*e 
of  thcae  tctt  aioanted  on  the  locomotive  boiler,  for  u*e 
is  lighting  tuborban  train*;  in  which  ca*e  the  turbine 
it  oaed  witbont  battery  or  other  complicated  and  ex- 
pcntivc  apparatn*,  and  tbe  aece**ity  for  the  employment 
of  a  flexible  (team  coupling  i*  entirely  eliminated.  A 
number  of  act*  are  being  in*talled  in  thi*  way,  and  thi* 
ate  ia  tmdoabtedly  detHned  to  increaae  in  popularity 
aa  ita  tlmpHi  llj    lad   tcfiatOity  become   demoiuUated. 

Beginning  with  Ibete  train  lighting  set*,  many  tizet 
have  been  developed,  all  of  the  boriionul  type,  up  to 
)oo   kw.    Tbeae   machhiea   bar*   until    recently   been    of 
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aspecialconcrete  mixer  for  street 

WORK. 

Most  paving  contractors  have  at  one  time  or  another 
experimented  with  some  kind  of  a  concrete  mixer,  and 
while  a  great  saving  in  labor  can  be  realized  with  me- 
chanical mixers  on  every  other  kind  of  work,  the  laying 
of  concrete  base  for  street  pavements  involves  conditions 
that  have  not,  until  very  recently,  been  overcome.  In 
other  words,  the  work  of  setting  up  and  taking  down  a 
mixer,  building  platforms,  runways,  etc.,  for  each  block 
of  work,  conveying  the  mixed  concrete  from  the  mixer 
to  the  work  in  wheelbarrows  or  carts,  for  which  runway* 
are  usually  necessary,  bring  the  cost  so  high  that  the 
small  saving  in  labor  over  hand  work  would  not  justify 
the  purchase  of  a  machine,  a  better  quality  of  concrete 
being  practically    the   only    inducement. 

The  Municipal  Engineering  &  Contracting  Co.,  Railway 
Exchange,  Chicago,  recogizing  that  some  special  machine 
for  reducing  the  cost  of  handling  materials  on  this  kind 
of  work  must  be  devised,  and  looking  at  the  matter  from 
the  contractor's  standpoint,  have  been  experimenting  with 
that  end  in  view.  The  accompanying  illustration  shows 
a  machine  brought  out  by  them  some  months  ago,  which 
has  been  in  operation  during  the  past  season  by  one  of 
the  largest  street  paving  concerns  in  the  East,  with  re- 
sults so  satisfactory  that  the  manufacturers  have  decided 
to  place  the  machine  on  the  market  next  season  along 
with  their  regular  "Chicago  Improved  Cube"  mixer.  Re- 
cently the  machine  referred    to    mixed  and  put  in  place  i,6oo 
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possible;  and  as  the  size  of  the  unit  increases,  the  gov- 
erning methods  are  increased  in  perfection  from  an 
economical  standpoint,  with  the  necessary  accompani- 
ment of  a  larger  number  of  parts.  So  also  in  the 
construction  of  the  turbine  itself;  the  smaller  sets  have 
only  a  single  stage,  while  as  the  capacity  is  increased, 
stages  are  added  in  order  to  increase  the  efliciency. 

In  this  connection  it  may  be  noted  that  the  Curtis 
type  of  turbine  permits  extreme  of  simplicity  in  the 
support  of  the  shaft  in  these  smaller  sizes.  These  ma- 
chine* are  provided  with  two  bearings  only,  one  of 
which  docs  all  the  work,  while  the  other  simply  main- 
tains the  shaft  alignment.  Machines  with  a  multiplicity 
of  stages,  or  of  the  reaction  type,  which  require  long 
drum*  and  many  rows  of  buckets,  necessarily  have  to 
have  a  number  of  bearings.  Some  of  the  Curtis  ma- 
chines  now  have  four  bearings,  but  the  tendency  in 
recent  designs  is  toward  the  use  of  two,  or  three  at 
the  most.  In  the  latter  case,  the  form  of  flexible  coup, 
ling  used  ensures  perfect  operation,  without  the  neces- 
sity of  maintaining  absolute  alignment  of  bearings. 

A  surprising  perfection  of  speed  control  has  been 
attained  in  this  apparatus,  due  to  the  use  of  governors 
working  on  knife  edges  and  therefore  without  friction; 
to  the  valve  gear*  instantly  responding  to  the  action  of 
the  governor;  and  to  the  fact  that  action  of  the  valve 
gear  makes  itself  felt  in  the  control  of  the  turbine  speed 
without  any  lag.  In  governing  an  engine  no  effect 
can  be  produced  on  the  speed  except  at  one  point  in 
each  stroke  (the  point  of  cutoff),  and  consequently 
there  is  frequently  considerable  lag  between  governor 
action  and  apeed  control.  In  the  turbine,  however,  where 
the  *team  flow  can  be  varied  at  any  instant,  no  lag 
occur*  and  speed  control   i*  more   prompt. 

In  these  machine*  every  effort  has  been  made  to  re- 
duce tbe  amount  of  attention  required  to  a  minimum. 
Lubrication  is  as  nearly  automatic  as  possible;  the  pack- 
ings are  non-adjustable  and  durable;  the  polished  sur- 
faces are  small  in  extent;  and  the  oil  is  confi'ned  to  the 
inside  of  bearings  and  does  not  escape,  therefore  tbe 
machine*  arc  readily  kept  clean.  Furthermore  the  gen- 
erator* are  of  open  construction,  so  that  brushes  may 
be  readily  attended  to  and  winding*  kept  clean.  Addi- 
tional aafety  governor*  are  always  provided  which  act 
to  stop  the  apparatus  when  the  speed,  for  any  reason, 
reache*  a  certain  predetermined  maximum  in  exce*s 
of  normal. 


sq.  yd.  of  concrete  base  6  in.  thick  in  less  than  8  hours, 
with  17  laborers,  which  reduces  the  labor  cost  to  about 
one-half  that  of  hand  work. 

The  machine  consists  of  one  of  their  standard  cube 
mixers  mounted  on  an  extra  heavy  truck  frame,  discharg- 
ing from  the  rear  into  a  specially-designed  bucket  which 
receives  the  whole  batch  and  travels  rearward  on  a  truck 
which  is  25  ft.  long  and  pivoted  to  swing  either  way 
80  to  85  degrees,  permitting  the  placing  of  the  concrete 
just  where  wanted  on  a  street  50  ft.  wide.  There  is  also 
a  device  for  quickly  and  economically  elevating  the  ma- 
terial and  charging  the  mixer,  which  consists  of  an  elevat- 
ing hopper  traveling  on  an  inclined  track  and  dropping 
down  to  the  ground  in  front  of  the  machine,  where  the 
entire  batch  of  ingredients  can  be  dumped  in  from  wheel- 
barrows, or  materials  can  be  shoveled  in  directly  from 
the  piles  which  have  been  previously  distributed  along 
the  street.  There  is  an  automatic  water-measuring  supply 
tank  mounted  in  the  upper  part  of  frame,  which  insure* 
a  uniform  supply  of  water  at  all  times. 

The  machine  has  a  substantial  self-propelling  device 
with  both  go-ahead  and  back-up  motion  and  complete 
steering  gear.  Future  machines  will  be  equipped  with 
steam  power.  Ihe  manufacturers  aim  to  carry  these  ma- 
chines in  stock  next  seSson,  but  at  present  delivery  can 
be  made,  it  is  understood,  in   about  six  weeks. 
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The  New  York  Cableway  &  Engineering  Co.,  a  Rector 
St.,  New  York,  ha*  is*ued  a  folder  illu*tratlng  a  typical 
cableway  *y*tem  of  it*  de*ign,  and  al*o  the  hoiMlng 
engine  built  for  operating  the  cableway. 


Messrs.  Chester  Stevens  and  Harry  Keerl  will  open  an 
office  for  civil  engineering  work  at  Mason  City,  la. 

Mr.  Glenn  D.  Holmes  has  been  appointed  chief  engi- 
neer of  the  Intercepting  Sewer  Board,  of  Syracuse,  N.  Y. 

Richard  D.  Hurley,  manager  of  the  Pittsburg  oflice  of 
the  Independent  Pneumatic  Tool  Co..  died  at  Chicago, 
111.,  Nov.  5,  of  heart  disease,  aged  39  years. 

Mr.  H.  H.  Russell,  supervisor  of  "the  Maryland  division 
of  the  Pennsylvania  R.  R..  has  been  made  assistant  engi- 
neer of  the  Allegheny  division  at  Pittsburg,  succeeding 
Mr.  J.   R.  McGraw. 

Mr.  Charles  E.  Phelps,  Jr.,  and  Mr.  Charie*  G.  Ed- 
wards, have  been  re-elected  chief  engineer  and  assistant 
engineer,  respectively,  of  the  Baltimore  Electrical  Com- 
mission. 

President  Roosevelt  recently  reappointed  Rear  Ad- 
mirals Charles  W.  Rae  and  W.  L.  Camps,  U.  S.  N.,  to 
be  chief  of  the  Bureau  of  Steam  Engineering  and  chief 
of  the  Bureau  of  Construction  and  Repairs  of  the  Navy 
Department,  respectively. 


November  23,  1907. 

Mr.  H.  B.  Ayers,  for  the  past  two  years  in  charge  of 
the  Canadian  Locomotive  Works  and  prior  to  that  gen- 
eral manager  of  the  Pittsburg  Locomotive  Works,  has 
become  general  manager  of  the  locomotive  works  of  the 
H.  K.   Porter  Co.,  Pittsburg,   Pa. 

Mr.  William  H.  Ford,  for  several  years  sales  manager 
of  the  Kosmos  Portland  Cement  Co..  has  been  elected 
vice-president  of  the  William  G,  Hartranft  Cement  Co., 
of  Philadelphia,  and  first  vice-president  and  general  man- 
ager of  the  William  G.  Hartranft  Cement  Co.  of  Canada, 
with  general   sales  offices   in   Montreal. 

Col.  Garrett  J.  Lydecker,  Corps  of  Engineers,  U.  S,  A., 
division  engineer  of  the  Central  Division,  with  headquar- 
ters in  Detroit,  Mich.,  has  been  placed  on  the  retired 
list,  having  reached  the  age  limit  of  64  years.  He  was 
retired  with  the  rank  of  brigadier  general,  the  advance 
in  rank  being  in  recognition  of  his  service  in  the  civil 
war. 

Capt.  George  M.  Hoffman,  Corps  of  Engineers,  U.  S. 
A.,  in  charge  of  river  and  harbor  work  in  the  vicinity  of 
Vicksburg,  Miss.,  has  been  detailed  for  duty  with  the 
Isthmian  Canal  Commission.  He  will  be  relieved  at  Vicks- 
burg by  Capt.  Clarke  S,  Smith,  commanding  Company  G, 
Second  Battalion  of  Engineers,  on  duty  connected  with 
road  construction   in   Cuba. 

The  United  States  Civil  Ser\'ice  Commission  will  hold 
an  examination,  Dec.  11,  in  the  large  cities  of  the  coun- 
try, of  candidates  for  the  position  of  assistant  superin- 
tendent- of  construction  in  the  Quartermaster's  Depart- 
ment at  Large.  On  Dec.  11  and  12  the  Commission  will 
also  examine  candidates  for  the  following  positions:  Engi- 
neer draftsman,  in  the  office  of  the  Supervising  Archl- 
tect.  Treasury  Department  mechanical  draftsman  and  topo- 
graphic draftsman,  in  the  service  of  the  Isthmian  Canal 
Commission. 

Storm  Bull,  professor  of  steam  engineecing  at  the  Uni- 
vercity  of  Wisconsin,  died,  Nov.  18,  at  his  home  in 
Madison.  He  was  born  in  Bergen,  Norway,  in  1856,  and 
was  graduated  from  the  Federal  SwisS  Polytechnic  Insti- 
tute in  1877,  receiving  the  degree  of  Engineer  of  Mines. 
After  two  years  of  professional  work  in  America,  he  be- 
came an  instructor  in  the  University  of  Wisconsin  in 
1879,  and  was  mad^  a  full  professor  five  years  later.  He 
was  a  member  of  the  American  Society  of  Mechanical 
Engineers,  the  Society  for  the  Promotion  of  Engineering 
Education,  and  the  Western   Society  of  Engineers. 

The  Secretary  of  Agriculture  has  divided  into  two  sec- 
tions the  irrigation  and  drainage  investigation  work  of 
the  Office  of  Experiment  Stations,  formerly  managed  by 
Dr.  Elwood  Mead,  who  recently  resigned  to  assume  di- 
rection of  government  irrigation  work  in  Australia.  Dr. 
Samuel  Fortier,  irrigation  engineer  in  charge  of  the 
Pacific  district  of  the  irrigation  and  drainage  investiga- 
tions, and  stationed  at  the  University  of  California,  Ber- 
keley, Cal.,  has  been  made  chief  of  irrigation  investiga- 
tions. Mr.  C.  G.  Elliott,  for  several  years  past  engineer 
in  charge  of  the  drainage  investigations  of  the  Office, 
has  been  made  chief  of  drainage  investigations. 

H.  W.  Scott,  principal  assistant  city  engineer  of  Seattle, 
Wash.,  whose  death  was  noted  in  these  columns  Nov.  16, 
had  been  in  the  service  of  the  city  contintrously  since 
1888.  One  of  his  most  important  pieces  of  work  before 
entering  its  employ  was  the  location  of  the  Seattle,  Lake 
Shore  &  Eastern  R.  R.,  now  the  Seattle  &  International. 
His  first  important  work  for  the  city  was  the  direction  of 
the  construction  of  the  Cedar  River  water  system.  After 
the  completion  of  this  project  he  was  made  principal 
assistant  city  engineer,  with  general  supervision  of  all  city 
work,  tic  continued  in  this  capacity  until  three  years 
ago,  since  when  he  has  been  in  charge  of  the  construc- 
tion of  all  water  system  extensions.  He  was  the  treasurer 
of  the  Pacific  Northwest  Society  of  Engineers  for  sev- 
eral years. 


BUSINESS    NOTES. 

The  General  Fireproofing  Co.  announces  the  removal 
of  its  Washington  offices  from  420  Colorado  Building 
and  501  Fourteenth  St.,  to  725  Fourteenth  St.,  N.  W., 
corner  of  New  York  Ave.  Samples  of  Allsteel  furni- 
ture, and  materials  for  reinforcing  concrete  and  for 
fireproofing  are  kept  on  hand.  Mr.  W.  A.  Kennedy  is 
district  manager,  and  Mr.  C.  A.  Hamilton  is  in  charge 
of    the    Allsteel    furniture    department. 

The  Birmingham  branch  office  of  the  Sullivan  Ma- 
chinery Co.  is  now  located  at  i  Twentieth  St.,  South, 
where  additional  space  is  provided  for  rock  drills  and 
their  parts  and  the  other  mining  and  quarrying  ma- 
chinery   carried    in    stock. 

The  Noriliern  Engineering  Works,  Detroit,  Mich.,  re- 
ports the  following'  recent  sales:  The  Hilgartner  Marble 
Co.,  Baltimore,  3-ton  crane;  Erie  Foundry  Co.,  Erie, 
Pa.,  3-motor  lo-ton  electric  traveling  crane;  Peninsular 
Motor  Co.,  Grand  Rapids,  Mich.,  No.  54  Newten  cupola; 
the  Modern  Iron  Works,  Quincy,  111.,  No.  66  Newten 
cupola. 

The  New  York  offices  of  the  Raymond  Concrete  Pile 
Co,  have  recently  been  moved  to  140  Cedar  St.,  in  the 
new  West  Street  EHiilding,  where  more  commodious  quar- 
ters   have    been    secured  than   those   previously   occupied. 
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The  company  has  been  carrying  out  a  number  of  con- 
tracts for  concrete  pile  foundations  lately  and  has  re- 
cently secured  one  for  the  pile  supports  of  the  electric 
wiring  conduit  in  the  Long  Island  R.  R.  terminal  at 
Long  Island  City,  probably  the  first  use  made  of  con- 
crete piles  for  such  a  purpose.  Another  contract  which 
is  of  special  engineering  interest  is  for  the  footings  of 
the   Cuyahoga  viaduct  of  the  Cleveland  Short  Line. 

The  past  year  has  been  a  busy  one  for  the  Artesian 
Well  &  Supply  Co.,  Banigan  BIdg.,  Providence,  R.  I., 
which  has  sunk  about  eighty  wells  and  is  now  at  work  on 
about  a  dozen  more.  Two  of  the  wells  were  13-in.  holes 
for  elevators,  but  most  of  the  work  was  sinking  8-in. 
wells  for  water.  A  number  of  the  wells  were  for  the 
Citizens  Water  Supply  Co.,  Douglaston  and  Little  Neck, 
N.  Y..  which  contracted  with  the  Providence  company 
about  two  years  ago;  up  to  date  53  wells  have  been  sunk, 
all   flowing,  which  yield  9,000,000  gal.  of  water   daily. 

It  is  understood  that  the  report  for  the  last  quarter  of 
the  Union  Switch  &  Signal  Co.  will  show  very  favorable 
returns.  Net  earnings  for  the  year  are  estimated  at 
$1,100,000  on  a  total  capital  stock  of  $2,500,000  and 
bonds  of  $243,000.  There  are  $1,250,000  of  accounts  re- 
ceivable and  enough  money  in  the  bank  to  meet  pay  rolls 
for  two  months  if  no  more  money  is  collected  within  that 
time. 

The  Steel  Protected  Concrete  Co..  Philadelphia,  states 
that  it  has  appealed  from  the  recent  decision  of  Judge 
Saunders  of.  the  U.  S.  District  Court  holding  three  of 
the  six  Wainwright  curb  patents  to  be  void. 

Mr.  George  A.  Gallinger  has  been  appointed  manager 
of  the  Pittsburg  office  of  the  Independent  Pneumatic  Tool 
Co.,  of  Chicago.  The  office  is  at  the  Farmers  Bank  Bldg., 
and  a  complete  line  of  Thor  tools  and  spare  parts  will 
be  carried   there. 

The  New  Jersey  Zinc  Co.,  Franklin  Junction,  N.  J., 
has  ordered  two  22X48-in.  Allis-Chalmers  duplex  direct- 
acting  Corliss  hoisting  engines,  with  double  drums.  They 
will  handle  a  total  load  of  ig,6oo  lb.  up  an  incline  of 
47^   deg.   from  a  vertical  depth  of  1,050  ft. 

Mr.  C.  W.  Whitney  has  resigned  as  manager  of  the 
Publicity  Department  of  Abner  Doble  Co.  and  accepted  a 
position  as  purchasing  agent  with  the  Ransome  Concrete 
Co.,  of  California,  whose  main  offices  are  in  the  Crocker 
Building,  San  Francisco.  In  addition  to  the  regular 
duties  of  his  new  office.  Mr.  Whitney  will  have  charge 
as  well  of  publicity  matters,  for  which  his  previous  ex- 
perience well  qualifies  him. 

The  Berger  Mfg.  Co.,  Canton,  Ohio,  has  constructed  at 
nth  Ave.  and  22d  St.,  New  York,  a  building  in  which 
the  visitor  has  an  opportunity  of  seeing  metal  ceiling  work 
of  satisfactory  workmanship.  The  company  manufactures 
a  great  variety  of  such  ceilings  and  wall  coverings,  and 
its  purpose  in  litting  up  the  building  mentioned  is  to 
show  how  to  avoid  butchering  this  material  in  putting  it 
in  place. 


TRADE   PUBLICATIONS. 

Slip-drum  electric  winches  for  hauling  car  floats  are 
described  in  bulletin  21,  just  issued  by  the  Lidgerwood 
Mfg.  Co.,  96  IJberty  St.,  New  York.  These  winches 
are  designed  to  place  the  entire  control  of  hauling  in 
a  car  float  in  the  hands  of  one  man,  the  frictional 
drive  of  the  winding  drum  exerting  full  power  without 
danger  to  the  hawsers,  but  permitting  slippage  if  the 
proper  strain  is  exceeded  or  the  float  is  clear  into  its 
berth.  It  also  facilitates  control  of  the  float  if  the 
mooring  gear  should  part,  pulling  it  steadily  back  into 
place  until  moored  again,  slippage  of  the  drum  occurring 
in  case  there  may  be  a  tendency  to  back  away.  This 
winch  mechanism  was  designed  for  the  transfer  terminals 
of  the  Pennsylvania  R.  R.  at  its  new  freight  yards  at 
Greenville,  N.  J.,  and  South  Brooklyn,  N.  Y.,  using 
the  type  of  slipping  friction  drum  developed  for  main- 
taining a  constant  tension  on  the  cables  of  the  Lidger- 
wood cableways  for  coaling  war  ships  at  sea.  The 
friction  can  be  adjusted  at  will,  those  above  referred  to 
being  set  to  exert  a  pulling  strain  of  11,000  lb.  on 
the  hawser  before  it  begins  to  slip,  reducing  then  to 
9,000  lbs.,  which  is  maintained  as  long  as  slippage 
occurs. 

A  55  per  cent,  saving  in  current  consumption  through 
the  use  of  roller  bearings  on  street  car  journals  is 
announced  by  the  Standard  Roller  Bearing  Cc,  5003 
Lancaster  St.,  Philadelphia,  in  a  folder  recently  issued. 
The  folder  reprints  an  article  that  was  published  in 
the  Street  Railway  Journal  giving  the  results  of  a  series 
of  tests  on  an  electric  car  at  Syracuse,  N.  Y.,  in 
which  roller  bearings  supplied  by  this  company  were 
used.  Details  of  the  tests  and  a  description  of  the 
bearings   are   given. 

The  C.  O.  Bartlett  &  Snow  Co..  Oeveland,  Ohio, 
has  issued  its  igo8  catalogue  of  elevating,  conveying, 
mining  and  milling  machinery  and  supplies.  It  is  a  $as 
page  book,  containing  in  the  first  portion  illustrations 
of  special  coal-loading  machines,  coal  carriers,  fueling 
scows,  coal  and  ore  elevators  and  other  labor-saving 
machinery.  Following  this  are  listed  a  variety  of  milling 
machinery  for  oatmeal  and  other  food  stuffs,  and  grain 
elevator    equipment,    and    also    machinery    for    other    in- 
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dustries,  such  as  cement  machinery,  gypsum  machinery, 
phosphate  machinery  and  paint  mills.  A  large  stock  of 
millwright  supplies  which  are  kept  on  hand  is  also  listed. 
The  North  Star  Ash  Can  Co.,  167  Chrystie  St., 
New  York,  has  issued  a  folder  relative  to  its  extensive 
line  of  ash  and  stable  cans  anu  masons'  salamanders. 
The  latter  are  made  with  grates  of  angle  iron  that 
cannot  be  broken.  Special  engineers'  ash  cans  are  of- 
fered for  use  in  office  building  plants  where  large 
quantities  of  ashes  arc  handled,  the  body  of  the  can 
being  protected  by  four  heavy  bars  and  having  a  re- 
movable malleable  iron  bottom. 

The  October  bulletin  of  the  Harriett  Electric  Mfg. 
Co.,  Cincinnati,  describes  the  company's  polyphase  in- 
duction motors,  which  are  made  in  all  sizes  from  J^  to 
50  h.  p.  for  two  and  three  phase  circuits  and  all 
standard  voltages.  The  leading  details  of  the  design 
are    explained. 

The  economical  heating  of  water  and  air  in  breweries 
and  malt  houses  is  the  subject  of  a  bulletin  of  The 
Green  Fuel  Economizer  Co.,  Matteawan,  N.  Y.  Half 
of  the  bulletin  consists  of  a  study  of  hot  water  and 
boiling  by  steam  for  breweries,  reprinted  from  the 
proceedings  of  one  of  the  German  steam  engineers' 
societies,  The  methods  and  results  obtained  in  utiliz- 
tng  the  furnace  gases  before  allowing  them  to  escape 
are  studied  at  length  and  an  ideal  arrangement  for  the 
hot  water  and  boiling-steam  supplies  for  a  brewery  arc 
presented.  The  second  half  of  the  bulletin  treats  of  the 
blower  and  exhaust  systems  for  malt  houses  and  brew- 
eries, and  describes  the  company's  apparatus  for  this 
work. 

Some  interesting  data  and  pictures  relating  to  dredg- 
ing and  harbor  improvements  are  brought  together  in 
a  booklet  descriptive  of  the  work  of  the  North  Ameri- 
can Dredging  Co.,  engineers  and  contractors,  main 
office.  Merchants*  Exchange  Bldg.,  San  Francisco,  Cal. 
The  company  has  dredging  plants  of  the  sea-going 
self-propelling  type  capable  of  steaming  to  any  part 
of  the  world,  and  acts  as  consulting  engineer  on  all 
kinds  of  river  and  harbor  work,  levees,  earth  dams, 
canals  and  similar  works.  Among  the  interesting  views 
are  one  of  the  sea-going,  self-propelling  hydraulic  dredge 
"Pacific"  discharging  through  6,000  ft.  of  pipe  and  ele- 
vating material  16  ft.  at  Tacoma,  Wash.,  a  number 
of  views  of  large  fills  made  by  the  same  dredge  at 
Honolulu,  one  of  the  dredge  "Galveston"  discharging 
through  10,500  ft.  of  pipe  with  a  vertical  lift  of  17 
ft.  at  Galveston,  Tex.,  and  one  of  a  levee  building 
dredge  with  a,  155-ft.  boom  having  a  6-yd.  clam-shell 
bucket  at  its  end.  The  capacity  of  the  large  dredges 
is  given  between  200,000  and  300,000  cu.  yd.  of  earth 
each  per  month,  when  discharging  through  6,000  ft. 
of  pipe.  The  indicated  horse-power  in  1,600,  1,200  for 
the  pumps  and  400  for  auxiliary  machinery.  They  are 
capable  of  dredging  a  channel  50  ft,  deep  and  200  ft. 
wide  at  one  operation. 

Two  publications  recently  received  relate  to  Smith 
concrete  mixers  made  by  The  T.  L.  Smith  Co.,  Milwau- 
kee, Wis.,  and  sold  by  the  Contractor's  Supply  and 
Equipment  Co.,  Old  Colony  Bldg.,  Chicago.  The  first 
of  these  publications  is  a  catalogue,  No.  13,  stating 
the  increases  in  plant  equipment  made  by  the  manu- 
facturers to  keep  pace  with  the  growth  of  business, 
and  describing  the  Smith  mixer,  the  various  methods 
of  mounting  it  with  steam  and  gasoline  engines,  side 
loading  cars,  self-contained  side  loaders  and  batch 
feeding  hoppers.  A  list  at  the  end  gives  full  data  on 
Smith  mixers  of  various  sizes.  The  second  publication 
is  a  mixer  manual  for  the  use  of  salesmen  and  oper- 
ators of  Smith  mixers,  which  in  addition  to  the  data 
of  the  first  publication,  contains  many  things  of  value 
to  the  contractor  who  is  operating  concrete  mixers.  A 
series  of  questions  and  answers  makes  plain  the  requis- 
ites of  good  concrete,  and  suggests  the  way  of  best  com- 
plying with  these  requisites.  Data  on  ordering  mixers 
fitted  with  hoists,  on  friction  clutches,  «art  pullers  for 
inclines,  setting  up  mixers,  and  their  proper  care,  as 
well  as  illustrations  and  descriptions  of  various  parts 
for  convenience  in  ordering  repairs,  are  certain  to  be 
of   value   to   contractors   and   mixer   operators. 

Economy  drawing  tables  in  great  variety  from  simple 
tables  without  any  drawers  to  elaborate  outfits  with 
conveniences  for  a  great  quantity  of  drawing  materials 
and  for  storing  tracings  and  blue  prints,  are  shown 
in  a  catalogue  of  the  Economy  Drawing  Table  Co.,  1303 
Utah  St.,  Toledo,  O.  Sectional  filing  cases  for  draw- 
ings are  also  listed  and  described. 

Symons  crushers,  made  by  the  Smith  &  Post  Co., 
Merrill  Bldg.,  Milwaukee,  Wis.,  and  sold  by  the  Con- 
tractor's Supply  and  Equipment  Co.,  Old  Colony  Bldg., 
Chicago,  are  described  in  a  small  folder  recently  re- 
ceived. Both  the  gyratory  and  jaw  crushers  are  shown 
mounted   on   trucks   so   as  to  be   readily  moved   about 

A  recent  bulletin  of  the  Genera!  Electric  Co.,  Schenec- 
tady, N.  Y.,  is  devoted  to  catenary  line  material.  The  de- 
tails of  the  equipment  which  are  fully  described  and  illus- 
trations are  presented  of  the  various  forms  of  construc- 
tion for  single  and  double  track,  curves,  anchorages,  etc. 
Another  new  bulletin  is  devoted  to  direct-current  motor 
starting   rheostats   types    SA    and    SO. 
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OF    •PEOIAL     INTERCtT    TO 

CONTRACTORS,  BUILDERS,  KNaiNCERS 

AND  MANUFACTURERS 

DMHMUMIM    AND    ■UILOINO  SUPPUKS 

WATER. 
W««f*  Jiriifi<  A>tktUlicaltj  69  Stet*s. 
Bmy  ilimmtm,  ^Ja.— See  "Public  BuUdings." 

Ft.  Uormtm,  AU. — We  are  inConned  that  the  follawint 
arc  tk«  hid*  which  were  opened  in  Sept.  at  the  office  of 
Ike  OatttcraaMcr  for  a  150.000-gaL  elevated  Unit  and  a 
jytl.  wu.  aad  which  were  rejected:  R.  D.  Cole  Mfc. 
Cow.  Ncwaia.  Ga..  $jo,iso,  and  the  Chica(o  Bridfe  ft 
boa  Wks.  CUcasD.  IlL,  $i»,aso.     New  bid*  will  be  re- 

~    sd mNov.  iir\u  Capt.  L.  F.  Garrard.  Q.  M.,  U.  S.  A. 


CtL — H.     D.    Brodie,     City     Ok.,     writes 
ikat    the    HWtift     for    oae    horizontal    return    tubular 
4>  i&  ia  disBK  tad  16.    ft.   lonj,  and  one  era**- 
hith.duty    pnwiping    engine     of     1,000     sal*. 


(hU*~  Ofiened  *  Not.    s)     ha*    been    awarded    to 
~      "      ~       of  Lot  Anceles,  for  $i6,86a. 


the  PhdAc  Cool  Mfg.  Co., 

Dtmur,  Ctlo. — The  Antero  &  Loet  Park  Reeerroir  ft 
Chaal  Ca.  i*  roorted  incorporated,  wiib  a  capital  of 
b,aoe,ooow  bjr  Honce  G.  Clark,  clerk  of  the  Supreme 
QMCt:  E.  J.  Bicthmann  and  Geo.  A.  Starbird,  of  Den- 
ver; a.  J.  Perry  aad  D.  A.  Can)6eld,  of  Greeley,  and 
othcfs.  The  coiapaay  will  build  two  dam*.  The  larger, 
at  Aatero,  will  corcr  4,000  acres  and  have  a  capadtr 
of  3,000,000,000  CO.  ft.  of  water.  One  branch  of  Boutn 
Platte  Khrcr  will  sandy  water  to  this  reaenroir.  The 
other  will  be  at  the  middle  fork  of  the  South  Platte. 
TW  reservoir  will  be  fed  by  the  Four-Mile,  High  and 
Gooae  Creeks.  The  company  will  supply  the  High  Line 
dUch  laadi  aad  the  irrigable  land  under  the  Burlington 
Work  upon  the  project  is  *aid  to  have  already 
coanMaced. 


'Atlamta,  Co. — Bids  were  opened  on  Nov.  la,  by  the 
Bd.  of  Water  Comrs.  for  13,000  ft.  of  36-in.  water 
pipe,  sad  the  contract  is  reported  to  have  been 
awarded  to  the  U.  S.  Cast  Iron  Pipe  ft  Fdy.  Co.,  of 
Chattaaooca,  Tenn.,  at  $24.97   per  ton   for  c.   i.  pipe. 

a.    III. — The    City    Council    is   reported   to    be    con- 
C    the    question    of    erecting   a    stand    pipe    on    N. 
Spriac    St,    to  cost  about  $10,000. 

Elk)iTt,    Imd. — The    City    Council   is   reported   to   have 
•elected    C     A.     Maltby     of     Chicago,     la.,     to     prepare 
and    apecification*    for   water    work*. 


BwmuviU*.  Ind. — The  City  Council  is  reported  to 
have  decidfd  to  construct  a  mechanical  filtration  plant. 

Clariisrf.  Ind  Ttr. — The  citiiens  are  reported  to 
have  voted  to  cjcpend  $40,000  to  extend  the  water  works. 

RuittU,  Mau. — T.  H.  Qark  is  reported  to  have  been 
selected  to  investigate  the  question  of  installing  municipal 
water  workL 

'BmuletU,  Mmn. — U.  D.  Stoner,  of  Bemidji,  aad  C. 
W.  Jewett.  of  Blackdnck,  are  reported  to  have  secured 
the  coetract   for   constructing   water    works   at    Baudette. 

Stmntvill*,  Uont, — The  Town  Council  is  reported 
to  he  considering  the  quesQon  of  constructing  water 
works. 

B*ntcn,  Ntb. — The  citizens  are  re(>orted  to  have 
voted  to  isaoe  $9,000  bonds  for  the  improvement  of 
the    water   syMeaL 

Jtntj  City,  S.  1. — Bids  will  be  received  iintil  Nov.  25 
by  the  Bd.  Street  and  Water  Comrs.  (Geo.  T.  Bouton. 
Ok.)  for  furnishing  and  delivering  special  castings;  also 
gate    boxes    and    covers   and    manhole    beads    and 


Vtnnm,  N.  /.— T.  E.  Brooks,  Boro.  Clk.,  writes  that 
the  <ilii»BS  on  Nov.  14  voted  in  favor  of  constructing 
water    works.      Another    election    will    be    held    to    vote 

■   which 
•P- 


«■  amount   to   be   raised   by   bondi,    the    date  of   wh 
hm  aot   yet   been   decided    upon.      Engineer   not   yet 


R»twtU.  N.  Jtf.— Fred  J.  Beck,  City  Clk.,  writes  that 
aa  election  will  be  held  on  Jan.  ts,  to  vote  on  iasning 
$i5S.ooo  bonds  for  water  works  and  lewer  extensions. 
If  the  election  is  successful,  bids  will  be  invited  and 
work  will  be  in  charge  of  a  commission,  coniisting  of 
John   W.   Poe,   J.   F.   Hinkle   and   R.    D.    BilL 

Srraam,  N.  Y. — We  are  informed  that  the  question  of 
high  service  reservoir  and  conduit  line  to 
Lake  will  not  be  de6nitely  decided  until 
after  oficial  state  canvass  of  returns  in  Dec.  If  it  is 
fooad  that  the  amendment  to  the  constitution  carried  on 
Nov.  s,  plans  will  be  prepared  and  contracts  let  soon 
after  Jan.   1.     Henry  C.  Allen  is  City  Engr. 

DwrhoimviU*,  N.  Y. — Bids  will  be  receievd  nntil  Nov. 
s6  ^  F.  C  Stevens,  Snpt.  Pub.  Wks.,  Albany,  for 
eoastracting  a  new  aqueduct  under  the  Erie  Csnal  at 
Darhaatvilfe  00  the  line  between  the  counties  of  Madi- 
soa  aad  Oacida. 

Ntm  Brigkum.  S.  I.,  ff.  X.— The  Msyor  of  the  Qty 
of  New  York,  oa  Nov.  11,  approved  the  ordinance  passed 
by  the  Bd.  of  Aldermen  on  Oct.  29.  providing  for  an 
iaaac  of  corporate  stock  in  the  sum  of  $1,100,000  to  pro- 
vide ncaas  for  the  purchase  of  the  property  and  fran- 
chises of  the  Suten  Island  Wster  Supply  Co. 

Wamimgicn,  N.  C. — The  Bd.  of  Aldermen  is  suted 
to  have  adopted- the  recoaaaendatioo  of  the  special  com- 
mittee that  a  contract  be  entered  into  with  the  Clarendon 
Water  Works  Co.,  for  the  purchase  of  lu  plant  for 
$■40,000. 

Cramd  Forks.  S.  D. — It  is  reported  that  bids  are  want- 
ed for  extending  water  mains  in  several  streets.  W.  V. 
CCooaor,  Oty  And. 

lr»nf»,  O. — It  is  sUtcd  that  bids  will  be  received 
until  Dec  10  by  F.  A.  Boas,  City  And.,  for  $10,000 
water  and  street  improvenwnt  bonds,  also  until  Nor. 
26    for   $20,000    water    works    bonds. 

WoTtkimtlon,  O.— The  Village  Council  Is  reported  to 
have  passed  on  second  reading,  an  ordinance  granting 
Robe    S.    Neff   a    franchise    for    water    worka 

Fawi-MV,     Ohla. — C.     E.     Dunham,     City    Ok.,     writes 
that    Bums   ft    McDonnell,    Dwight    Bldg.,    Kansak 


Mo.,  are  preparing  plans  for  water  works  to  cost  about 
$50,000. 

Pmkatlf,  Otis.— See  "Power  PlanU,  Gas  and  Elec- 
tricity. 

Euitnt.  Or*. — It  is  tUted  that  bids  will  be  received 
until  Jan.  -6  by  B.  F.  Dorris,  Recorder,  for  $300,000 
water    bonds. 

'Philodtlphia,  Pa. — We  are  informed  that  the  following 
are  the  bid*  opened  on  Oct.  22  by  the  Dept.  of  Pub.  Wks., 
Bureau  of  Filtration  (Fred  C.  Dunlap,  Ch.  Engr.)  for 
Contract  126.  two  pumping  engines  of  2o,ooo,ooo.gal. 
capacity,  for  Lardner's  Point  pumping  station:  Walter 
Wood.  400  Chestnut  St.,  Philadelphia,  $204,000;  Holly 
Mfg.  Co.,  Buffalo.  N.  Y.,  $268,760  (awarded  contract); 
Southwork  Fdry.  &  Mch.  (To.,  Washington  Ave.  &  5th  St.. 
Philadelphia  $272,000:  Allis-Chalmers  Co.,  Milwaukee, 
Wis..  $284,000.  and  Bethlehem  Steel  Co.,  So.  Bethlehem, 
$244300.  Each  ennine  of  the  Holly  Mfg.  Co.,  the  suc- 
cessful bidder,  will  perform  a  duty  of  not  less  than 
1 7a.ooo,ooo-f t.  lbs,  per  1,000  lbs.  of  dry  steam,  the  first 
engine  to  be  installed  in  360  day*  and  the  second  in  420 
days. 

Bids  will  be'  received  until  Nov.  27  by  the  Dept. 
Pub.  Wks.  (Geo.  R.  Steams.  Dir.),  for  Sch.  A — Re- 
storing burnt  portion  of  testing  station,  cast  iron  force 
main,  etc 

Ridgmll*,  S.  C. — See  "Power  Plants,  Gas  and  Elec. 
tricity."  •  > 

Templi.  Ttr. — This  city  is  reported  to  have  decided 
to  purchase  the  plant  of  the  Temple  Water  Works  Co., 
and    will    make    improvements    to    same. 

Roanoke.  Va. — The  Roanoke  Gas  &  Water  Co.  is  re. 
ported  to  be  preparing  to  lay  4  miles  of  lo-in.  to  4.in. 
water  mains.  It  is  stated  that  a  new  pumping  station 
will  be  insUlIed  in  the  spring.     H.   H.  BauRhman,   Supt. 

Spokane,  Waj/i. — The  City  Council  on  Nov.  12.  act- 
insT  on  recommendations  from  Mayor  Moore  .-ind  the 
Bd.  of  Health,  with  which  were  submitted  reports  of 
experts,  ordered  the  Bd.  of  Pb.  Wks.  to  proceed  at 
once  with  tbe  installation  of  the  necessary  machinery 
for  the  development  of  the  underground  flow. 

'Srallle.  Wash. — The  International  Contract  Co..  636 
New  York  Block,  has  secured  the  contract  for  construct- 
ing water  mains  on  E.  65th  St.  and  on  3d  .^ve.  S.  for 
$6,475. 

The  City  Council  on  Nov.  11.  ordered  the  laving  of 
salt  water  mains  on  ist.  2d  and  3d  Aves.,  from  Pipe  St. 
to  Tackson  St.,  about  10.067  lin.  ft.  of  2oin,  C.  T.  pipe, 
and  9.438  lin.  ft.  of  i6in.  C.  I.  pipe.  There  will  also 
he  built,  at  the  foot  of  Madison  St.,  an  auxiliary  pump- 
ing station  of  concrete  and  brick,  20  x  40  x  60  ft.  with 
eight  5-8tage  centrifugal  pumps,  direct  connected  elec- 
tric motor.  Capacity  of  motor,  2,600  H.  P.,  plant  to  be 
capable  of  pumping  12,000  gal.  per  minute;  total  esti. 
mated  cost  of  mains  and  plant,  $340,000.  Bids  will  be 
called  for  within  a  short  time. 

Manilomor.  IVis. — Press  reports  state  that  if  this  city 
will  auree  to  improvements  contemplated  bv  company, 
providing  it  purchases  riant,  the  Manitowoc  Water  Works 
Co,  will  install  an  additional  boiler  and  also  sink  an- 
other well,  the  improvements  being  estimated  at  bet. 
$25,000  and  $35,000. 

Hamilton,  Unt. — The  Fire  Sr  Water  Com.  of  Council  on 
Nov.  T2  decided  to  recommend  that  a  by-law  for  $50,000 
for  electric  pumps  for  the  Beach  pumping  house  he  sub- 
mitted to  the  rate  pavers,  and  the  Council  passed  same 
on  second  reading.  The  specifications  call  for  bids  on 
both  hydro-electric  and  cataract  power. 

Collingwood,  Ont. — It  is  stated  that  it  is  proposed 
to  extend   the  water  system,   at  a  cost  of  $3,800. 

London  Ont. — The  City  Council  on  Nov.  17  passed 
on  second  reading  the  ordinance  providing  for  an  ex- 
penditure   of    $393,500    for   water    works    extension. 

fVevbnrn.  Sask. — Edgar  A.  Chappell.  City  Secy.,  writes 
that  the  bids  for  constructing  the  proposed  water  works 
will  not  be  called  for  nntil  the  snrinc.  Tt  is  intended. 
however.  _  to  construct  a  dam  this  fall  by  day's  work 
under  direction  of  the  Town  Engineer,  so  that  the 
spring  flow  will  be  available  for  next  summer. 

SEWERAGE   AND  SEWAGE   DISPOSAL, 

Notes  Arranged   Alphabetically  by  States. 

.^anta  Monica.  Cal. — Bonds  to  the  amount  of  $160,000 
are  reported  sold,  the  proceeds  to  be  used  for  sewers, 
street   improvements   and   a  large  pier. 

It  is  reported  that  plans  and  specifi"cations  are  wanted 
by  Dec.  21  by  Thomas  H.  James,  Citv  Engr..  for  con- 
structine  a  septic  tank,  also  a  pier  T.600  ft.  long,  from 
the  medium  tide  line  of  the  Pacic  Ocean,  extending  into 
the  Pacic  Ocean,  for  the  purpose  of  carrying'  an  outfall 
pipe  from  the  septic  tank;  also  estimates  for  construc- 
tion of  improvements  either  separately  or  combined. 

Walerbury,  Conn. — Bids  are  wanted,  it  is  stated, 
until  Dec.  16.  for  $125,000  sewerage  bonds.  Wm.  E. 
Thomas,    Mayor. 

Tampa,  Fta. — The  City  Clk.  writes  that  about  $50,000 
will  be  expended  for  sewer  work  if  approved  bv  the 
voters.  F.lection  will  be  held  Jan.  7.  G.  P.  Suflivan, 
City  Engf. 

Bloominglon,  III. — Bids  will  he  received  by  Hd.  of 
I.ocal  Improv.  at  the  office  of  Chas.  F.  Fauntz,  City 
Engr.  until  Nov.  29.  for  3,147  ft.  of  i2.in.  pipe  sewer, 
1.478  ft.  of  i2-in.  pipe  sewer  and  580  ft.  of  i8in. 
pipe    aewer. 

Canton,  III. — The  Special  Sewer  Ommlttee  is  stated 
to  have  presented  to  council  its  report  on  the  construc- 
tion of  a  sewerage  syitem.  Two  new  systems  are 
planned,  one  to  drain  the  south  and  east  portions  of 
citjr,  the  other  the  north  and  northwest  portions.  No 
action  has  yet   been   tsken. 

Indianapolis,  /nrf.— Chas.  A.  Brown.  Asst.  Citv  Engr., 
!■  reported  to  be  preparing  plans  for  the  Fulton  St. 
sewer  to  extend  from  Ohio  St.  to  St.  Clair  St.,  with 
a   branch    on    Spring   St. 

Lafayette,  Ind.—Y..  H.  Andress,  City  Clk.,  writes  that 
bids  will  be  received  on  Nov.  a7  for  the  constmetion  of 
•aniury  sewers  in   several  streets. 

/Aurora,    Ind. — Frank    D.    Johnson,    City    Clk.,    writes 
that  bids  for  »ewer  construction  were  refected  on   Nov. 
'I,    and    the    matter    will    be    laid    over    until    Feb.    or 
City,March,  when  new  bids  will  be  called  for. 


South  Bend,  Ind. — Specifications  have  been  adopted 
for  about  22,880  lin.  ft.  6  to,  30  in.  pipe  sewers,  with 
manholes,  flush  tanks,  etc.  Bids  will  be  called  for  in 
Ilec.  A.  J.  Hammand,  City  Engr.  W.  A.  Mclnerney, 
Pres.  Bd.  Pub.  Wks. 

Fredonia.  Kan. — R.  S.  Spencer,  City  Clk.,  writes  that 
Burns  &  McDonnel,  Dwignt  Bldg.,  Kansas  City,  Mo., 
are  preparing  plans  for  a  sewerage  system  to  cost  be- 
tween $40,000  and  $50,000.  Nothing  definite  has  yet 
been  done. 

Louisville,  Ky. — Bids  will  be  received  at  the  oflice  of 
the  Comrs.  of  Sewerage  (P.  L.  Atherton,  Chmn.),  until 
Dec.  17,  for  constructing  Sect.  B  of  the  Southern  Out- 
fall Sewer,  Contract  No.  2,  to  consist .  of  a  sewer  3,322 
ft.  long,  15  ft.  2  in.  x  15  ft.  6  in.  diam.;  1,820  ft.  of 
14  ft.  5  in.  X  15  ft.,  and  970  ft.  13  ft.  11  in.  x  14  ft. 
3  in.;  17,000  cu.  yds.  concrete,  6,143  lin.  ft.  excav.,  22 
to  42  ft.  deep;  1,200,000  lbs.  steel  bars,  21,000  bbls. 
Portland  cement,  as  advertised  in  The  Engineering  Rec- 
ord. Harrison  B.  EdSy,  Consulting  Engr.,  14  Beacon 
St.,  Boston,  Mass.    J.  B.  F.  Breed.  Ch.  Engr. 

Baltimore,  Md. — The  Sewerage  Committee  is  reporetd 
to  have  decided  to  increase  its  expenditure  for  storm 
water    drains   to    $100,000    next    year. 

Boston^  Mass. — Bids  were  opened  at  the  office  of  the 
Metropolitan  Water  and  Sewerage  Kd.,  Boston,  Mass., 
on  Nov.  15,  for  constructing  in  rock  and  earth  trench 
and  tunnel  Sec.  81  and  parts  of  Sees.  83  and  85  of 
the  Extension  of  the  High  Level  Sewer,  South  Metro- 
politan System,  in  Brookline  and  Brighton,  and  the 
following  are  the  bids  received  (Wm.  M.  Brown, 
Ch.     Engr.     Sewerage     Wks. ) : 

Contract  60 — Sect.  81  Chestnut  and  Kendall  Sts., 
Brookline:  (a)  2,140  ft.  trench;  insiole  diam.  of  sewer, 
78  X  84  in.;  (6)  50  cu.  yds.  Portland  brick  masonry; 
(c)  3,400  cu.  yds.  concrete  masonry  in  trench;  (d) 
2,000  cu.  yds.  rock  excav.  in  trench:  sewer  invert,  13 
ft.    to   29    ft.    below   street   surfaces;    (e)    totals):    Falvey 

6  Kelly,  15. Intervale  Park,  Dorchester,  0,  $20;  b,  $20; 
c,  $9;  d,  $7;  e,  $88,400.  Geo.  .1.  Regan,  92  Stoughton 
St.,  Dorchester,  a  $18.90;  b,  $18.50:  c,  $8.25;  d,  $5.50; 
e,    $80,421.     Jas.    DriscoU    &    Son,    Brookline,    a,    $12.50; 

b,  $18;  c,  $7.90;  d,  $5;  e,  $64,510.     Geo.   M.   Bryne  (Jo., 

7  Water  St.,  a,  $13;  b,  $16;  c,  $7.50;  d,  $4.50;  e, 
$63,120.  T.  J.  O'Connell,  158  Adams  St.,  Dorchester, 
a,  $10;  b,  $16;  c,  $8;  d,  $6;  e,  $61,400.  Donavon  & 
Phillips,    87    Border    St.,    E.    Boston,    a,    $9.75;    b    $15; 

c,  $8.50;  d,  $4.50;  e,  $59,515.  Donovan  &  Doyle,  22 
Weld  Ave.,  a,  $8.20;  b,  $13.50;  c,  $8;  d,  $7;  e,  $59,423. 
Hugh  Nawn  Cont.  Co.,  82  Savin  St.,  a  $10;  b,  $17; 
c,  $8;  d,  $4:  e,  $57,450.     Bruno  &  Petitti,  23  (Jourt  St., 

a,  $9.50;  b,  $15;  c,  $8.50;  d.  $3.50;  e,  $56,980. 
Contract    61,     Sect.    83,    Cypress    St.,    Brookline;     (o) 

920  ft.  rock  and  earth  tunnel;  (fc)  355  ft.  trench,  in- 
side diameter  of  sewer,  78  x  84  in.;  (c)  50  cu.  yd. 
Portland  brick  masonry;  (d)  600  cu.  yd.  concrete  ma- 
sonry in  trench;  (c)  1,200  cu.  yd.  concrete  masonry 
in  tunnel;  (f)  1,000  cu.  yd.  rock  excavation  in  trench, 
sewer  invert,  24  ft.  to  M  ft.  below  street  surfaces;  (.g) 
total.  Jas.  DriscoU  &  Son,  a,  $46;  b,  $15;  c,  $18:  a, 
$8.50;  e,  $12;  f,  $6;  g,  $74,045.     T.  J.  O'Connell,  a,  $33; 

b,  $15;  c,  $16;  d,  $8;  e,  $10;  /,  $6:  g,  $59,285.  Pat 
McGovern,  6  Beacon  St.,  a,  $31.50;  b,  $15;  c,  $16;  d, 
$9;  e,  $11;  f,  $4.75;  g.  $58,455.  Bruno  &  Petitti  a, 
$25;  b,  $18;  c,  $16;  d,  $9.50;  e,  $14:  /,  $4;  g.  $56,690. 
Hugh  Nawn  Cont.  Co.,  a,  $29.50;  b,  $12;  c,  $18;  d,  $8j 

c,  $10;   f.   $4,  g,  $53,100. 

Contract  62,  Sect.  83,  Winchester  St.,  Brookline. 
(a)  1,664  ft.  earth  tunnel,  inside  diameter  of  sewer,  69 
X  72  in.;  (b)  50  cu.  yd.  Portland  brick  masonry;  (c) 
2,500  cu.  yd.  concrete  masonry;  (d)  100  cu.  yd.  rock 
excavation,  sewer  invert  of  the  tunnel,  28  ft.  to  43  ft. 
below  street  surfaces;  (e)  totals.  Fat.  McGovem,  6 
Beacon  St.,  Boston,  a,  $24;  b,  $17;  c,  $12;  d,  $7;  e, 
$71,486.  Tames  DriscoU  &  Son,  a,  $22.50;  b,  $r8;  c, 
$12;  e,  $69,540.  Hugh  Naun  Cont  Co.,  a,  $27;  b, 
$18;  c.  $9;  d,  $4;  e,  $68,728.  John  E.  Palmer,  79 
Journal  Bldg,  a,  $10;  b,  $15;  c,  $12;  d,  $8;  e  $63,166. 
Chas.  G.  Craib  &  Co.,  249  Pleasant  St.,  Winthrop,  a, 
$20;  b,  $14;  c,  $10;  d,  $10;  e,  $59,980.  T.  J.  O  Con- 
nell,  a,  $16.75;  f>;^  $16;  c,  $10;  d,  $10:  e,  $54,672. 


Warren     St.,     Brighton,     (a) 

nside    diameter    of    sewer,    60 

72    in  ;    (b)    50   cu.    yd.    Portland    brick   masonry:    (c) 


Contract     63,  ,  Sect.     85, 
1,252    ft.    rock   in    tunnel,    inside    diameter    of"  sewer,    6< 


1,500  CU.  yd.  concrete  masonry,  sewer  invert  of  the 
tunnel  53  to  6,1  ft.  below  street  surfaces;  (d)  totals. 
Tas.  DriscoU  &  Son,  a.  $40;  b,  $20;  c,  $11;  d,  $67,580. 
Falvey  &  Kelly,  a,  $32;  b,  $20;  c,  $10;  rf,  $56,064. 
Coughlin  &  Shiels  Co.,  Boston,  a,  $28;  b,  $20;  c,  $12; 
H.  $54,056.  Bruno  &  Petitte,  a,  $25;  b.  $16;  c,  $14; 
^,  $53,100.  Pat.  McGovern,  a,  $27^0;  b,  $17;  c,  $11  50; 
''■  $52,530(.  Hugh  Nawn  Cont.  (Jo.,  a,  $30;  b,  $17; 
c,   $9;  d,   $51,910.     D.   F.  O'Connell  Co.,  a,  $28;  b,  $20; 

c,  $10;  d,  $51,056.  (3eo.  M.  Byrne  Co.,  a,  $28;  b, 
$16:   c,   $10;   d,   $50,856. 

Contract  64,  Sect.  85,  Warren,  Cambridfje  and  Wash- 
ington,  Sts.,  Brighton;  (a)  2,300  ft.  rock  in  tunnel,  in- 
side diameter  01  sewer,  69  x  72  in.;  (b)  50  cu.  yd. 
Portland  brick  masonry;  (c)  2,700  cu.  yd.  concrete  ma- 
sonry, sewer  invert  of  the  tunnel,  54  ft.  to  64  ft  be- 
low street  surfaces;  (rf)  totals.  Falvey  &  Kelly,  a,  $48; 
b,  $20;  c,  $12;  d,  $143,800.  Bruno  &  Petitti,  a.  $30; 
b.  $16;  c,  $14;  d.  $107,600.  Coughlan  &  Shells  Co.,  104 
Hanover  St,  a,  $28;  b,  $20;  c,  $12;  d,  $97,800.  Patrick 
McGovern,  a.  $27.50;  6,  $17;  c,  $11.50;  d,  $95,150. 
Hugh  Nawn  Cont.  Co.,  a,  $30;  b,  $17;  c,  $9;  d,  $94,150. 
D.  F.  O'Connell  Co.,  a.  $28;  b,  $20;  c,  $10:  d.  $92,400. 

Contract  65,  Sect.  85,  Washington  St,  Brighton,  (a) 
1,650  ft.  rock  and  earth  tunnel,  inside  diameter  of 
sewer,  69  x  72  in.;  (b)  50  cu.  yd.  Portland  brick  ma- 
sonry; (c)  1,900  cu.  yd.  concrete  masonry,  sewer  in- 
vert of  the  tunnel,  27  to  62  ft.  below  street  surfaces; 
(d)   total.     Patrick  McGovern.  o,  $30;  b,  $17;   c,  $11.50; 

d,  $72,200.  D.  F.  O'Connell  Co.,  a,  $30;  *,  $20;  c, 
$20;  d,  $71,400.  Hugh  Nawn  Cont.  Co.,  a,  $30;  b, 
$17;   c,   $9;   d,   67,450. 

Southbridge,  Mass. — The  lowest  bid  on  Nov.  12,  by 
the  Bd.  of  Sewer  Comrs.  for  constructing  sewage  puri- 
fication works,  is  stated  to  have  been  submitted  by  C. 
h.  Trumbull,  of  Boston,  at  the  following  bid:  (irub- 
bing,  42  cts.  per  cu.  yd.;  excavat.  29 J4  cts.  per  cu.  yd.; 
trenching,  29^  cts.  per  cu.  yd.;  rock  excavat,  $2  per 
cu.  yd.;  for  8-inch  main  pipe,  30  cts.  per  lin.  ft;  lo- 
inch.  40  cts.;  ,i2.inch,  50  cts.;  i8-in.,  70  cts.;  20-in., 
75  cts.;  4. in.  distributing  pipe,  30  cts.  per  lin.  ft.;  6-in. 
35  cts.;  8. in.,  40  cts.;  masonry,  $8  per  cu.  yd;  wood- 
work $50  per  m.  ft.;  total.  $10,582.  Total  of  other  bids: 
$50  per  m.  ft;  total.  $3#.582.  Totals  of  other  bid*: 
Geo,  M.  Byrne  Co.,  Boston,  $31,811;  John  F,  Gill  & 
Co.,     Somervillc,     $34,689;     John     E.     Palmer,    .Boston. 


G« 

Co.,     Somerville,     *35.0' 

*38,,546;  Bruno  8r  Pctetti,  '  Boston.  $39,484;  Hassam 
Paving  Co.,  Worcester,  $45,935;  Frank  Williams,  Bos- 
ton,  $51,213,   and  Donovan  &  Doyle.    Boston,  $71,023. 


*ltemt  marked  thus  give  the  nanut  of  partiet  awarded  eontroetl. 


November  23,  1907. 


LuverHC,      MinH.— The      City     Council  on      Nov.      s, 

swarded    contract    for    sewers    to    Greene  &    Delate,    at 

65    cts.      lin.    ft.    for   sewer,   manholes  ea.  $60   and   flush 
tanks,   ea.   $90. 

St.  Paul,  MiitH.—The  Bd.  of  Pub.  Wks.  is  reported 
to  have  received  from  the  City  Engr.  preliminary  esti- 
mate of  cost  of  a  new  sewer  to  be  constructed  on 
Fnor  Ave.,  from  Feronia  to  Chelton;  probable  cost 
$30,536- 

Forsyth.  Mont. — The  citizens  are  reported  to  have 
voted  to  issue  $10,000  bonds  for  sewers. 

'Pitman,  N.  /—John  Hanlon  &  Co.,  of  Philadelphia, 
ra.>  are  reported  to  have  secured  the  contract  for  con- 
structing   sewers    for    $4,283. 

Woodbury,  N.  J. — The  citizens  are  reported  to  have 
voted  to  issue  $7,000  bonds  for  a  surface  drainage  sys- 
tem west  of  Park  Ave.  in  the  meadow  section. 

Rosu-ell,  N.  M.—See  "Water." 

StittvitU,  N.  K.— Bids  will  be  received  until  Dec.  7 
by  the  Sewer  Comrs.  of  the  First  Sewer  Dist.  of  the 
Town  of  Marcy  (W.  S.  Pentland,  Stittville,  Chmn.),  for 
the  construction  of  about  1,500  lin.  ft.  of  vitriBed  pipe 
sewer  in  the  unincorporated  village  of  Stittville,  W  G 
Stone,    Engr.,    Mann    Bldg.,   Utica. 

Valley  City,  N.  D.— Bids  will  be  received  until  Dec. 
2,  by  the  City  Council  for  constructing  sewers  in  two 
alleys.      H.    F.    Halverson,    City    Aud. 

Trenton,  O.—lt  is  stated  that  bids  will  be  received 
until  Dec.  2  by  Armstrong  Ashbrook,  City  Aud.,  for 
f20,ooo   sewer  and  street  improvement   bonds. 

*Girard,  O.— E.  L.  Hauser,  City  Ok.,  writes  that 
the  contract  for  constructing  portion  of  main  sewer 
(bids  opened  Nov.  5),  has  been  awarded  to  C.  L. 
Allen,    of    Marion,    O.,    for   $19,329. 

Cincinnati,  O. — The  following  are  the  bids  opened  on 
Nov.  8  by  the  Bd.  of  Pub.  Service  for  constructing  sewers 
on  Western  Ave.  and  Bridge  St. :  M.  J.  Connelly  Constr. 
Co.,  $8,031;  Kirchner  Constr.  Co.,  $9,062;  A.  T.  Henkel, 
$9,142,  and  J.  E.   Mahoney,  $9,523. 

Warren,  O.—lt  is  stated  that  bids  will  be  received  un- 
til Nov  28  by  the  Bd.  Co.  Infirmary  Dirs.  (John  B. 
1-ewis,   Chmn.)    for  constructing  a  tile  drain  system. 

Xenia,   O. — See    "Power  Plants,    Gas   and   Electricity." 

Dayton.  O. — Bids  will  be  received  until  Dec.  4  by 
the  Bd.  Pub.  Service  (T.  M.  Pexton.  Pres.),  for  con- 
structing sanitary  sewers  in  part  of  Dist.  No.  3,  North 
Dayton,  requiring  70,050  ft.,  6  to  15-in.  vitrified  pipe 
sewers,  68,2so  ft.  trench  and  back  fill  6  to  28  ft.  deep, 
80  lamp  holes,  75  flush  tanks,  flush  tank  connections, 
repaving  1,500  sq.  yds.  brick  pavynentj  100  sq.  yds. 
asphalt,  6,000  lin.  ft.  boulder  repaving,  c.  i.  pipe  and 
specials,  etc. 

Stillwater,  Okla. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec.  3  by  the  City  Clk.  for  $60,000  sewer 
bonds. 


Pawhuska. 
Electricity." 
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Norristoivn,  Pa. — We  are  informed  that  $60,000  will 
be  expended  for  pipe  and  concrete  sewers.  S.  Cameron 
Corson,    Eoro.    Engr. 

New  Cumberland,  Pa. — The  Town  Council  is  reported 
to  be  considering  the  question  of  constructing  a  sani- 
tary sewerage  system. 

Prairie  View,  Tex. — Press  reports  state  that  the  Bd.  of 
Directors  of  the  Agricultural  and  Mechanical  College 
will  soon  receive  bids  for  a  sewer  system  at  the  Prairie 
View  Normal  School,  to  cost  about  $5,000.  C.  E.  An- 
drew, of  College  Station,  Tex.,  is  Secy.  Bd.  of  Direc- 
tors. 

Cameron.  Tex. — The  City  Council  is  reported  to  have 
selected  N.  Werenskiold,  of  Dallas,  to  prepare  plans 
for   a   system   of    sewers. 

I  -^^''-Sfj  '^"^'i-— Kich  &  Harris  Constr.  Co.,  Mutual 
Life  Bldg..  has  secured  the  contract  for  constructing 
sewer  in  Kilbourne  St.  for  $13,533-  Smith  &  Hall,  Downs 
BIk.,  _bid  for  this  work  $15,947,  and  Hans  Fcderson,  501 
Fairview  PI.,   $17,045. 

Bids  will  be  received  by  the  Bd.  of  Pub.  Wks.  (C.  B. 
Bagley,  Secy.)  until  Nov.  23  for  constructing  a  sewer  in 
Railroad  Ave.,  estimated  to  cost  $2,900,  ana  a  sewer  in 
Columbia  St..  at  a  cost  of  $9,000. 

The  Bd.of  Pub.  Wks.  is  reported  to  have  on  Nov.  g 
received  bids  on  the  North  trunk  sewer,  lowest  bidder 
being  Jas.  Black  Masonry  &  Con.  Co.,  $993,036,  and 
North  39th  St.  sewer.  lowest  bidder  H.  F.  John  &  Co., 
$56,943,  both  being  considered  too  high. 

Green  Bay.  Wis. — It  is  reported  that  bids  will  be 
received  until  Nov.  27,  by  the  Com.  on  Sewers  and 
Plumbing  of  Common  Council,  for  construction  of  a 
i2-in.  vitr.  pipe  sewer  in  Grignon  St.  W.  W.  Reed, 
City  Engr. 

'North  Milwaukee,  Wis. — E.  H.  Klamp,  Village  Clk., 
writes  that  all  bids  opened  on  Nov.  11,  for  construct- 
ing septic  tank  42-ft.  diam.,  and  16  ft.  deep,  have  been 
rejected.      Engineer,    W.    G.    Kirchoffer,    of    Madison. 

Vancouver,  B.  C. — Wm.  McQueen.  City  Clk.,  writes 
that  it  is  proposed  to  extend  the  sewerage  system  to  the 
unsewered  districts  of  city.    W.  A.   Clement,  City  Engr. 

BRIDGES. 

Notes  Arranged   Alphabetically  by  States. 

^  *San  Luis  Obispo.  Cat. — The  County  Bd.  of  Super- 
visors on  Nov.  5.  is  stated  to  have  awarded  the  con- 
tract for  constructing  a  steel  and  concrete  bridge  over 
the  Arroyo  Grande  Creek  at  Bridge  St.,  to  Atlantic 
Gulf  &  Pacific  Co.,  220  Market  St.,  San  Francisco, 
at    $10,589. 

Council  Bluffs,  la. — It  is  reported  that  bids  will 
be  received  until  Dec.  3,  by  W.  C.  Cheyne,  Co.  Aud., 
for  constructing  all  bridges  required  by  this  county  for 
one   year,   from   April   i,    1908. 

'Lehigh,  la. — The  contract  for  constructing  a  bridge 
over  Des  Moines  River  at  Lehigh  is  reported  to  have 
been  awarded  to  the  N.  M.  Stark  Bridge  Co.,  of  Des 
Monies,  for  $11,300.     The  structure  to  be  375  ft.  long. 

Wichita,  Kan. — It  is  stated  that  bids  were  received 
for  the  construction  of  a  concrete  bridge  across  the 
drainage    canal    on    Douglas    Ave.,    as    follows:     Topeka 
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Bridge  &  Iron  Co.,  $11,975  ^nd  $10,975;  Topeka  Carth- 
aee  Bridge  Co.,  $11,890,  and  the  Cement  Stone  &  Sup- 
ply   Co.,    $11,850. 

*Williamsport,  Md. — We  are  informed  that  Coder  & 
Miller,  of  Harrisburg.  Pa.,  have  secured  the  contract 
for  constructing  a  reinforced  concrete  arch  bridge  of 
15  spans  over  Potomac  River  for  the  Washington  & 
Berkeley  Bridge  Co.,  (bids  opened  Nov.  23),  for 
$123,660.  Other  bids  received  were:  McGaw  Hl  Gray, 
Philadelphia,  Pa.,  $186,940:  Meigs  &  Hanford,  Wasn- 
ington,  D.  C..  $169,712;  H.  H.  Geist,  Baltimore,  Md., 
$151,130;  Alsop  &  Pierce,  Newport  News,  Va.,  $136^376; 
E.  G.  Nave  Bros.,  Portsmouth,  O.,  $127,000.  Engineer 
Mason    D.    Pratt,   of   Harrisburg. 

Jackson,  Minn. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec.  lo,  by  P.  D.  McKellar,  Co.  Aud., 
for   constructing   a    loo-ft.   steel   bridge   with   approaches. 

*  Athens.    Minn. — The    County    Comrs.    arc  ttated    to 

have    awarded    the    contract    for    constructing  a    bridge 

over  the  Rum  between  Stanford  and  Athens,  to  A.  Y. 
Bayne  &  Co.,  of  Minneapolis,  at  $5,235. 

Ft.  Benton,  Mont. — It  is  reported  that  bids  will  be 
received  until  Dec.  2,  by  W.  R.  Leet,  Co.  Clk.,  for  the 
construction  of  two  bridges  across  Highwood  Creek, 
near  Bucklands. 

Cincinnati,  O. — Bids  will  be  received  until  Nov.  29, 
by  the  Bd.  Co.  Comrs.  (Fred  Dreihs,  Clk^,  for  re- 
pairing the  suspension  bridge  over  Whitewater  River, 
Whitewater   Township. 

Cincinnati.  O. — The  City  Council  is  reported  to  have 
instructed  the  City  Engineer  to  prepare  estimates  for 
the  construction  of  lift  bridges  over  the  Miami  Canal 
at  Elm,   Vine,   Main,   Findlay  and  Liberty   Sts. 

Toledo,  O. — F.  I.  Consaul,  City  Engr.,  is  reported 
to  have  estimated  the  cost  of  repairing  Cherry  St. 
Bridge  at  a  cost  of  $22,000. 

Norwood.  O. — Bids  will  be  received  at  the  qlffiice  of 
the  Bd.  of  Pub.  Service  (L.  H.  Gebhart,  Clk.,  until. 
Dec.    14,   for   furnishing  material  and  constructing  sid>^ 

structure  of  viaduct  over  the  B.  &  O.  b.  VV .  Ky.  and 
Section  Ave,,  as  advertised  in  The  Engineering  Record. 
Engineer,  Jas.  A.  Stewart,  712  Traction  Bldg.,  Cin- 
cinnati. 

Bethlehem,  Pa. — The  construction  of  a  bridge  at 
Broad   St.   is   reported  contemplated. 

Webster,  Pa. — The  following  bids  are  reported  opened 
Nov.  8  by  the  Comrs.  of  Westmoreland  County  and  the 
County  Comrs.  of  Washin^on  County  at  Greensburg 
for  the  construction  of  a  joint  bridge  over  Mohongahela 
River  between  Webster  and  Donora.  The  superstructure 
to  have  5  truss  spans,  2  viaduct  approaches  with  a  road- 
way 25  ft.  wide  and  length  of  structure  i,S5o  ft.: 
Franklin  Bridge  Co..  $189,000;  Toledo-Massillon  Co., 
$190,000;  American  Bridge  Co.,  $193,000;  Chambers- 
burg  Bridge  Co.,   $292,000. 

Philadelphia,  Pa. — See  "Railroads." 

Beaver.  Pa. — The  War  Dept.  is  stated  to  have  ap- 
proved the  plans  for  the  Pittsburg  &  Lake  Erie  R.  R. 
bridge  to  be  constructed  over  the  Ohio  River,  between 
Monaca    and    Beaver. 

*Uniontown,  Pa. — We  are  informed  that  the  Penn. 
Bridge  Co.,  of  Beaver  Falls,  has  secured  the  contract 
for  constructing  bridge  over  Monongahela  River  at 
Uniontown. 

River  Falls.  Wis. — Bids  will  be  received  until  Dec. 
5,  by  Allen  P.  Weld,  City  Clk.,  for  constructing  a 
steel  truss  bridge  at  the  Cedar  St.  crossing  of  the 
Kinnickinnic  River,  to  be  140-ft.  long,  concrete  floor 
20-ft.  wide,  cement  sidewalks,  5-ft.  wide  and  abut- 
ments. 

Menominee,  Wis. — The  Special  Bridge  Committee  is 
reported  to  have  submitted  a  favorable  report  to  Com- 
mon Council  for  the  construction  of  a  bridge  over  the 
Red   Creek    River  below   the  dam. 

Superior,  Wis. — The  Northern  Pacific  Ry.  bridge 
located  at  Superior,  is  reported  destroyed  by  fire.  W. 
L.    Darling,    Ch.    Engr.,    St.    Paul,    Minn. 

Brandon,  Man.—W.  H.  ShilHnglaw,  City  Engr., 
writes  that  it  is  proposed  to  construct  reinforced  con- 
crete bridge  of  three  90-ft.  spans,  and  two  60-ft.  spans, 
with  24-ft.  clear  roadway  and  provision  will  be  made 
for    street   car   traffic. 

Carman,  Man. — A.  Malcomson,  City  Secy.-Treas., 
writes  that  all  bids  opened  en  Nov.  8,  by  thei  Bd,  of 
Pub.  Wks.  for  the  construction  of  a  90ft.  Pratt  truss 
steel  bridge  with  i8-ft.  roadway,  concrete  abutments, 
across  Boyne  River,  near  Carman,  have  been  rejected, 
all    being    above    the    estimate. 


PAVING  AND  ROAD   MAKING. 

Notes  Arranged  Alphabetically  by  States. 

Decatur,  Ala. — The  City  Council  is  reported  to  have 
passed  an  ordinance  providing  for  the  construction  of 
about  7  miles  of  concrete  sidewalks  on  Pon,  Oak  Canal, 
Cain,    Market   and    Cherry    Sts. 

*San  Francisco,  Cal. — C.  L.  Harney  is  reported  to 
have  secured  the  contract  for  repairing  a  portion  of 
East    St.     with     asphalt    blocks    for    $12,625. 

*The  contract  for  repairing  the  roadway  on  Center 
St.  is  reoorted  to  have  been  awarded  to  Eureka  Constr. 
Co.    at    $7,302. 

Santa  Monica,  Cal. — See  "Sewerage  and  Sewage 
Disposal." 

Denver,    Colo. — The  Park    Comrs.    are    stated    to    have 

decided     to     construct  a     boulevard     from     William     to 

High    St.,    connecting  Congress    Park    and    the    Country 
Club. 

Ansonia,  Conn. — The  macadamizing  of  a  portion  of 
N.    Main    St.    is    reported    contemplated. 

ColUnsville,  III. — The  Council  is  reported  to  have 
under     consideration     the     paving     of     certain     streets. 
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probably  with  brick.  Jas.  E.  Simpson,  City  Clk;  J.  L. 
R.   Wadsworth,   Mayor, 

Ottawa,  III. — It  is  stated  that  bids  will  be  received 
until  Nov.  27.  by  the  Bd.  Local  Improv.,  for  con- 
structing 41,000  sq.  yds.  brick  pavement,  with 
granitoid  curbs,  etc. 

Peoria.  III. — The  Bd.  of  Local  Improvements  is  stated 
to  have  recommended  that  Glen  Oak  and  S.  Glendale 
Aves.    be   paved   with    brick. 

Rock    Island,    III.— The    Tri-City     Constr.     Co.,     S4jj 

7th  .-Vve.,  is  reported  to  have  secured  the  contract  for 
paving  portion  of  25th  St.  with  brick  and  asphalt  at 
$5,600. 

EdwardsviUe,  III. — The  paving  of  S.  Fillmore  St. 
with  brick  is  reported  contemplated  at  a  cost  of  $15,000. 

Lebanon,  III. — The  paving  of  St.  Louis  St,  is  re- 
ported    contemplated. 

Crawfordsville,  Jnd. — Plans  and  specifications  are 
stated  to  have  been  completed  and  bids  will  soon  be 
received  for  the  paving  of  Walnut,  College  and  Water 
Sts.    with    brick. 

Bedford,  Ind. — The  citizens  of  Mitcbef  Township 
are  stated  to  have  voted  to  issue  a  tax  of  $30,000  for 
the  construction  of  a  macadamized  road.  According 
to  reports  bids  will   be  received  by  Bd.   of  Comrs. 

Anderson  Ind. — It  is  reported  that  the  Bd.  Co. 
Comrs.  "will  receive  bids  until  Dec.  12,  for  the  con- 
structing 9,140  ft.  free  gravel  road.  Jas.  Kinnard, 
Co.   Aud. 

Martinsville,  Ind. — The  Bd.  Co.  Comrs.,  it  is  re- 
ported, will  receive  bids  until  Dec.  2,  for  the  construct- 
ing 8,165  ft.  gravel  road,  known  as  the  Jones  Rd., 
Jackson   Township.      E.    E.    Thornburg,    Co.    Aud. 

Columbus,  Ind. — The  Bd.  Co.  Comrs.,  it  is  reported, 
will  receive  bids  until  Dec.  2,  for  constructing  7,943 
ft.  free  gravel  road  in  Clifty  Township.  John  M. 
Davis,    Co.    Aud. 

Hartford  City,  Ind. — It  is  reported  that  bids  will  be 
received  until  Dec.  4,  by  the  Comrs.  of  Blackford  Coun- 
ty for  the  construction  of  the  Bugh  macadam  road  in 
Washingifon  Township,  about  15,810  ft.  in  length.  L.  W. 
Daugherty,   Co.    Aud. 

Portland.  Ind. — Bids  will  be  received  until  Dec.  3  by 
the  Bd.  Co.  Comrs.,  for  grading,  draining  and  graveling 
3  roads  in  Noble  Township,  to  be  10,333  and  5,280  ft., 
respectively.    W.   Lea  Smith,   Co.  Aud. 

Mew  Orleans.  La. — Specifications  are  reported  pre- 
pared for  the  paving  of  a  portion  of  Soniat  St.,  with 
asphalt. 

Providence,  La. — Kids  will  be  received  until  Dec.  17 
at  the  office  of  T.  J.  Powell,  Mayor,  for  paving  and 
curbing  about  4  miles  of  sidewalks. 

Jackson,  Mich. — We  are  informed  that  bids  will  prob- 
ably be  received  in  Jan.  for  paving  W.  Main  and  tst 
Sts.     A.   W.   D.    Hall,   City  Engr. 

Cadillac,  Mich.— the  City  Clerk  is  reported  to  have 
been  instructed  to  receive  bids  for  paving  with  brick, 
bitulithic   and    concrete    23,888   sq.    yds. 

St.  Peter,  Minn. — Bids  will  be  received  until  Nov.  29 
by  the  Bu.  Co.  Comrs.,  for  grading  and  graveling  the 
State  Road  in  the  towns  of  Traverse,  Bernadotte  and 
Lake  Prairie.     A.  H.  Freeman,  Co.  Aud. 

Bemidji,  Minn. — It  is  reported  that  bids  will  be  re- 
ceived until  Dec.  3.  by  John  Hillmann  Co.  Aud.,  for 
constructing    a    county    road. 

Kansas  Cifv.  Mo. — Bids  will  be  received  until  Nov. 
27,  by  the  Bd.  of  Pub.  Wks.,  for  constructing  asphalt 
pavements  on  portions  of  numerous  streets.  E.  A. 
Harper,    City    Engr, 

Billings.  Mont. — Bids  will  be  received  by  the  City 
Council  until  Feb.  4.  for  paving  with  slate  brick  cer- 
tain streets  in  Special  Imnrov.  Dist.  No.  21;  also  same 
date  for  macadamizing,  drainmc:  and  building  cement 
gutters  in  Sp^'cial  Imorov.  Dist.  20:  both  proposals 
advertised  in  The  Engineering  Record.  J.  D.  Mathe- 
son.     City     Clk. 

Atlantic  City.  N.  J. — Rids  will  be  received  bv  the  City 
Clk.,  until  Nov.  2=;  (change  of  date  from  Nov.  11), 
for  repaving  Pacific  Ave.  and  constructing  drainage 
conduits,  to  include  23.500  sq.  yds.  asphalt  paving, 
1.040  lin.  ft.  bluestone  headinir,  stone  and  a  drainage 
system  complete,  consisting  of  25  lines  of  conduits, 
including  n^w  vitr.  fire  clav  block  gutters  upon  con- 
crete around  50  curved  corners  at  end  of  conduits,  as 
advertised    in    The    Engineering    Record. 

Falconer.  AT.  Y. — The  Bd.  of  Supervisors  of  Chau- 
tauqua County  is  stated  to  have  passed  a  resolution 
providing  for  the  construction  of  a  state'  road  from 
Falconer   to   Levant,    at   a   cost   of   $11,500. 

Riverhcad,  L.  I.,  N.  Y. — The  Bd.  of  Supervisors  on 
Nov.  13,  is  stated  to  have  adopted  a  resolution  favor- 
ing the  improvement  of  the  Ouogiie-Riverhead  Road 
under  the  state  aid  plan.  This  road  is  7.69  miles  long 
and  will  cost  $81,600.  It  was  also  voted  to  proceed 
with  the  work  of  having  the  Amity ville-Bablyon  road 
improved  under  the  same  plan.  This  road  is  3.82  miles 
long,    and    will    cost   $37,700. 

*Long  Island  City.  L.  I.,  N.  y.— The  Barber  Asphalt 
Paving  Co..  114  Liberty  St.,  New  York  City,  is  reported 
to  have  secured  the  contract  for  naving  with  asphalt 
block  Onderdonk  Ave.,  Ridgewood  Heights,   for  $10,661. 

Brooklyn,  M.  Y. — Bids  will  he  received  until  Dec.  4 
by  Bird  S.  Coler,  Boro  Pres..  for  regulating  and  repav- 
ing with  asphalt  oortions  of  several  streets,  including 
Engert.  ^  Irving,  Morgan  and  Prosp'^ct  Aves.,  Kossuth 
PI..  Skillman  and  Ten  Eyck  Sts.  Engineer's  estimate. 
35^650  sq.  yds.  asphalt,  13,365  lin.  ft.  new  curb,*  set  in 
concrete,   etc. 

Nezv  York.  N.  Y. — The  Iciest  bid  opened  on  Nov. 
7  at  the  office  of  the  Pres.  of  Manhattan  Boro.  for 
regulating  and  repaving  with  asphalt  on  con- 
crete foundation  Madison  Ave.  from  23d  to  32d  St., 
was  submitted  by  the  Sicilian  Asphalt  Co..  41  Park 
Row,  _  as  follows :  1 1 ,000  sq.  yds.  asphalt  pave,  includ- 
ing binder  course,  $1.35;  1,000"  cu.  yds.  concrete.  $5.50; 
1,750  lin.  ft.  new  bluestone  curb,  90  cts.;  200  lin. 
curb,  40  cts.;  37  noiseless  covers,  co-mplete.  for  sewer 
and  water  manholes,  ea.  $20:  total,  $22,741;.  Totals 
of  other  bids:  Barber  Asphalt  Co.,  114  Liberty  St., 
$24,465,    and  Uvalde   Asphalt   Co.,    1    Broadway,   $29,295. 
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Tb*  lowcai  bid  opened  on  Not.  j,  at  the  oflSce  of  the 
Picm.  of  M«nh«tttn  Boro.  {or  r«si>Utin(  and  .  repav- 
iw  wftk  granite  block  on  concrete  {oundation  roadway 
^i«lk  A»e..  from  Little  W.    iith   St.,  to  »3d  St.,  was 

~  '  cd  by  John  E.  Quinn.  of  Brooklyn,  at  the  fol- 
hid:  15.914  tq.  yda.  granite  block  pare,  with 
BBTiBC  ceoMnt  jointa,  $^.44:  15.914  s<|.  yd*,  old  stone 
Uacki^    to    be    pordued    by    contractor    and    removed, 

&cia>  ij»S4  e«.  {di.  concrete,  $5.10;  4,770  lin.  ft.  new 
umoni  cnrbt  yt  eta.;  100  lin.  ft.  old  bluestone  curb, 
reset.  50  eta.;  17  new  sewer  aianbole  heads  and  covers, 
$14:  15  new  water  manliolf  heads  and  covers,  $10; 
7.1  JO  aq.  ft.  new  granite  bridgcstone.  70  cts.;  total, 
M-i.jt<  Totals  of  ether  bids:  Sheehan  Constr.  Co., 
|63.S7«;  Rcpoblic  Constr.  Co.,  iSo  Broadway,  $64,977; 
George  k  FarreU,  Brooklyn.  $65,617;  Atlanu  Constr. 
Co..  4JJ  E.  9i*t  St..  $64,370;  Jas.  Qninn.  Jr.,  $62,815. 
Tbe  following  are  the  bids  opened  on  Nov.  14, 
by  tbe  Park  Board  for  furnishing  and  construct- 
i^  material,  granolithic  and  bride  sidewalks  and 
aiaain  curb  on  .concotirae  and  approach  to  Baird 
&wrt,  in  the  New  York  Zoological  Park,  in  Bronx 
Park:  Bart  Dnnn,  $17,154;  Kelly  ft  Kelley,  Inc., 
$>5.9J3:  John  B.  Malatesta.  $i},699;  Michael  Marrone, 
|.>7.975;  W.  H.  Masterson,  118,427;  McHarg-Barton 
Co.  $i7,7«|o;  Murray  Contr.  Co.,  Inc.,  $17,4841.  John 
V.  Scbaefer.  Jr.,  ft  Co.,  $15,360;  Thompson  ft  Kelsey, 
$18,400. 

SlrubfmHlU,  O. — Bids  will  be  received,  it  is  reported 
br  tbe  Bd.  Pub.  Service  (T.  W.  Vance.  Cik.),  until 
Dec.   16.  for  paving  a  portion  of  Market  St. 

Cin<aui«li,  O. — The  Bd.  of  Pnb.  Service  is  reported 
to  have  paned  resolutions  providing  for  the  paving  of 
dcadors  Ave.  and  Lyons  St.  with  brick  and  York  St. 
with  asphalt;  probable  cost,  $28,918. 

P»rUwiouth,  O. — It  is  sUted  that  bids  will  be  re- 
ceived nntil  Dec  a  by  Filmore  Musser,  Cty  Clk.,  for 
$7,000  street  improvement  bond*. 

IroMtou,    O.— See    "Water." 

Trnton,    O. — See    "Sewerage    and    Sewage    Disposal." 

'Canton.  O.—W.  E.  Sanrer,  City  Engr..  writes  that 
tlie  contract  for  paving  Navarre  St.,  22.800  sq.  vds. 
(bids  opened  Sept.  3),  has  been  awarded  to  WIw,  Wite, 
Smith  ft  Shekels,  of  Canton,  O.,   for  $37,459. 

Boytnown,  Pa. — The  Town  Board  is  stated  to  have 
diiected  that  plan*  and  estimates  be  prepared  for  pav- 
iaC  (ereral  streets,  at  a  cost  of  $28,000. 

Norrijlopm,  9a. — We  are  informed  that  about 
$140,000  will  be  expended  for  paving.  S.  Cameron 
Coraon,    Boro.    Engr. 

'tttmfhii,  Ttnn. — M.  Larkin  is  reported  to  have 
secured  the  contract  for  paving  with  brick,  Orleans 
Sl,   at   $23,030. 

Stattlt.  jyat*.— The  Bd.  of  Pub.  Wks.  is  stated  to 
have  rejected  all  bids  opened  for  grading  31st  Ave.  and 
40th  St.,  paving  Madison  St.,  and  constructing  con- 
crete walks  on  ad  Ave.,  north  and  23d  St  north. 

•The  Bd.  of  Fob.  Wks.  on  Nov.  12,  awarded  con- 
tracts as  follows:  To  E.  H.  Rawle  &  Co.,  for  con. 
CTete  w^ks  on  E.  Olive  St.,  $10,791;  Smith  ft  Hall, 
Downa  BIk..  concrete  walka,  sewers,  etc..  on  Phinney 
Avej,  tiji9':  also  same  contractors  for  concrete  walks 
«Brookljrn  Ave.,  $3,556;  and  to  Hans  Pederson,  501 
Fumew  Ave.,  concrete  walks  on  Meridian  Ave.,  at 
ae  fonownig  bid:  Fixed  estimate.  $3,400:  earthwork, 
•jjoo  cu.  yd*.,  at  25  cts.  oer  cu.  yd.;  crosswalk*,  183 
•L  ft  $21;  concrete  walks,  47.790  sq.  yd*.  $1.15: 
allCT  CTOsnngs.  concrete,  71  sq.  yds.  $1.40;  2  catch 
basins,  a  inlets.  $90  ea.;  4  catch  basins,  i  inlet,  $80 
ea.:  3-10.  sewer  pipe,  10,000  lin.  ft.,  15  cts.;  total,  $66,109. 
Andrew  Peterson,  410  Washington  BIdg.  bid  for  this 
work  $67,311,  and  MacAdam  ft  Co.,  Grand  Union 
Hotel.    $68,460. 

Bids  will  be  received  br  the  Bd.  of  Pub.  Wks.  (C. 
B.  Bagtey,  Seer.),  until  Nov.  23,  for  grading  and  re- 
grading  15th  Ave.  W.,  and  planking  same;  estimated 
COM    $89,000. 

iVetl  Salem,  »fi«.— The  County  Bd.  of  Supervisors 
at  La  Crosse,  is  stated  to  have  passed  a  resolution  ap 
propriating  $8,500  toward  the  construction  of  a  higfi. 
way  between  West  Salem  and  Mindoro. 

Hamilton,  Ont.—We  are  informed  that  the  proposed 
road  to  be  constructed  from  the  Jolley  Cut  to  head 
of  Victoria  Ave.  will  cost  about  $50,000.  Plans  and 
«*»ntttes  not  yet  made.      E.    E.    Barrow,   is   City  Engr. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Nolot  Arranged  Alphabetically  fry  Statet. 

r- *'75^!'*?,7'„-^'S  """■*  Coosa  River  Electric  Power 
u.  (Koaweil  H.  Cobb,  Pres.,  BirminKham).  is  reported 
to  bare  tinder  consideration  the  development  of  power 
Mjea,  Island  Shoals  on  Coosa  River  about  48  miles 
from    Bimungham. 

itf«    5Ari««,    /fr*.— Pre*    reports    state    that    Atwood 
—   "'    Kansas  City,   Mo.,   will  construct   an  electric 


"■**  P«a»t  here  to  be  complete  April  ,. 

VolUio.  Co/.— See  "MiseelUneous." 

_^*<"*f.  CW.---Carl  F.  Schrader  is  reported  to  have 
pettUooed  the  Bd.  of  Super,  at  San  Bernardino,  for 
a  frMcWse  foi-  an  electric  light  system  and  gas  plant 
lor  Needle*.  It  is  stated  that  he  will  obtain  electric 
power  from  tbe  Victor  ft  Virgin  Mining  Co.  and  will 
eoulnict  a  gas  plant. 

Mofcow,  Idaho.— The  City  Coondl  is  reported  to  be 
tmiBiiliiing  the  question  of  constructing  a  municipal 
dccinc   light   plant. 

Mmtmgo.  /U.— Steams  ft  Schuster,  of  Rockford,  are 
reported  to  have  received  franchise  for  an  electric  light 


VUumu;  Ind.—U  is  reported  that  the  Black  Hawk 
Ugbt.  Heat  ft  Power  Co..  recently  incorporated  with 
a  onitsl  of  $1,000,000.  will  soon  ask  for  bids  for  the 
rs—iriietioo  and  equipment  of  gas  and  electric  lidit 
flits;  also  for  laying  gas  mains.  H.  C.  Bauer  and  H. 
M.  Gentry,   are  atnong  the   directors. 

Lafnett*.  /»i/.— Bids  will  be  received  by  the  Bd.  of 
Pnb.  Wks.  at  tbe  oflSce  of  E.  H.  Andres*.  Jr.,  City 
Clk..  until  Dec  20.  for  the  electrical  lighting  of  the 
streets,  alleys  and  other  plices  of  the  city  for  a  pertoA 


of  10  years  from  Sept.  i,  1908,  as  advertised  in  The 
Engineering  Record.  R.  H.  McGrath,  Chairman  Bd. 
Pub.    Wks. 

'Kokomo.  Jnd.—W.  T.  Meek.  City  Clk.,  writes  that 
the  contract  for  lightine  the  city  (bids  opened  Nov.  8) 
has  been  awarded  to  tne  Kokomo,  Marion  &  Western 
Traction  Ca.  of  Kokomo. 

Baltimore.  Ud. — Local  press  reports  st.ite  that  all 
bids  opened  on  Oct.  21  by  the  Bd.  Awards,  care  J. 
.Sewell  Thomas,  City  Register,  for  furnishing,  instal. 
ling,  equipping,  maintaining  and  operating  gasoline  or 
naptha  street  or  outdoor  lamps,  with  the  use  of  in- 
candescent mantle  fixtures  have  been  rejected  and  new 
bids    will    probably    be    called    for. 

SewtonHlle,  Mass. — See  "Schools." 

Owosso,  Afif*.— The  Owosso  Liizht  &  Fower  Co.  is 
reported  organized  with  E.  M.  Hopkins,  of  Detroit, 
Pres.,  and  Frank  Wcscott,  of  0>«osso,  Treas.  The 
company  proposes  to  build  a  dam  t;oo  ft.  long  and  30 
ft.  nign  at  a  point  on  Shiawassee  River,  iVi  miles 
north  of  city.  The  dam  will  close  the  outl't  of  a  body 
of  water  containing  about  10  acres  and  this  head  of 
water  will  be  used  to  generate  electricity,  for  the  pro- 
posed Grand  RapidsPontiac  electric  line,  and  for  light 
and   power   in   Owosso. 

Clenwood,  Mich. — The  owners  of  the  Glenwood  elec- 
tric light  plant  contemplate  installing  a  new  320-h-p. 
engine.    H.   Peterson,  secy. 

Faribault,'  Minn. — F.  C.  Nelson,  of  St.  Paul,  is  re- 
noiied  to  have  nurchased  the  plant  of  the  Polar  Star 
Electric  Co.,   and  will  make  improvements  to  same. 

Sauk  Rapids.  Minn. — Th<?  city  is  reported  to.  con. 
sidering  the  installation  of  a  pole  line  for  a  street 
lighting  system  and  securing  power  from  the  water 
works   plant   of   John    M.    Brown. 

Natchez.  Miss. — An  ordinance  is  reported  to  have  been 
introduced  in  Council  authorizing  the  Municipal  Water 
Works  Comn.  to  get  figures  on  cost  of  adding  an  elec- 
tric  light   plant   to  the  water  works   for    street   liRhting. 

Chinook.  Mont. — Bids  will  be  received  until  Dec  at 
bv  John  C.  Duff,  Town  Clk.,  for  constructing  a  system 
of  electric  lights. 

Elmer.  N.  J. — We  are  informed  that  the  Union  Rail- 
way Constr.  Co.,  of  Philadelphia,  Pa.,  proposes  installing 
a  gas  plant  at  Elmer. 

Lockport,  N.  Y. — At  a  meeting  of  Common  Council 
on  Nov.  ti  a  petition  was  received  from  the  Interna- 
tional Power  &  Transmission  Co.,  by  W.  W.  Higgs,  as 
secy.,  annlving  for  permission  to  enter  the  city  with 
it*  power  lines  from  the  west  side  and  furnishing  sev- 
eral industries  in  the  corporation  with  light,  heat  and 
power. 

Xenia,  O. — The  Trus.  of  the  Ohio  Soldiers'  and  Sail, 
ors'  Home  at  Xenia,  in  their  annual  renort  filed  with 
the  Governor  on  Nov.  17.  ask  for  an  appropriation  of 
$100,000,  with  which  to  install  a  complete  new  power 
plant  and  sewage  system. 

Ne^vhurzh,  O. — Bids  "ill  h^  r'-c-ived  until  Dec.  5  by 
the  Bd.  Pub.  Service  rWm.  H.  J-ntzen,  Clk.).  for  (fur- 
nishing, lightmg,  extinguishing  and  keeping  in  repair, 
including  the  furnishing  of  gas  and  gasoline,  and  all 
material  necessary  therefore,  140  street  lights  for  a 
period  of   I   year. 

Cleveland.  O. — Local  press  reports  state  that  ps  soon 
as  the  franchises  pendine  before  Council  are  ratified  the 
Cuyahoga  Light  Co.  will  proceed  to  erect  four  more 
power  plants  in  downtown  sections  of  the  city.  John  C. 
Keys,  Pres. 

New  Bremen,  O. — A.  M.  Steinebrey,  Village  Clk., 
writes  that  the  citizens  on  Nov.  12,  voted  to  issue 
$20,000  bonds  for  an  electric  light  plant.  Engineer, 
A.   W.   FIschbaugh,  of  Celina. 

•Pnwhuska.  Okla.—W.  W.  Cook  &  Son.  of  Muskogee, 
Ind,  Ter.,  are  reported  to  have  secured  the  contract  for 
constructing  water  works,  sewers  and  an  electric  plant, 
for  about  ?  100,000. 

Norristown,  Pa. — We  are  informed  that  about 
$20,000  will  he  expended  for  the  improvements  to  the 
electric   light  plant.     Geo.   W.   Kite,    Secy.   Electric   Comn. 

Panama. — Bids  will  be  received  until  Dec.  11  at  the 
office  of  Lieut.  Cot.  H.  F.  Hodges,  Corns  Engrs,  U.  S. 
A..  Purchasing  Officer,  Isthmian  Canal  Comn.,  Washing- 
ton, D.  C.  for  furnishing  motor  generator  sets,  switch- 
.  hoard,  electric  switches  and  fuse  block,  electric  fans, 
steel  plates  and  angles,  lumber,  repair  parts  for  steam 
shovels,  driving  wheel  tires  and  centers  for  locomotives, 
etc.,  as  per  circular.  No.  403. 

Philadelphia.  Pa. — It  is  reported  that  the  EquitaWe 
Electric  Power  Co.  has  secured  a  charter  for  the  light- 
ing of  houses  by  electricity.  It  also  hopes  to  enter  the 
Pittsburg  field.  Jas.  Collins  Jones.  Bullitt  BIdg..  is  coun- 
sel for  the  company.  T.  C.  Splane.  of  Pittsburg,  and 
Geo.  R.  Sheldon,  of  New  York,  N.  Y.,  are  also  re. 
iwrted  to  be  interested.  It  is  said  that  the  rower 
niant  of  the  Philadelphia  ft  Western  R.  R.  Co.,  at 
'"obh's  Creek  may  be  used  in  connection  with  the 
Equitable    Co. 

Fidgefille,  S,  C. — There  is  renorted  to  he  a  movement 
on  foot  here  looking  to  the  construction  of  water  works, 
also  an  acetylene  gas  plant. 

Anderson,  S.  C. — The  stockholders  of  the  Savannah 
Power  Co..  which  company  owns  several  shoals  and 
power  plants  on  Savannah  River,  is  reported  to  have 
passed  resolutions  authoHzing  the  directors  of  the 
company  to  transfer  all  property  over  to  the  Georgia- 
Carolina  Power  Co.  The  latter  company  was  formed 
several  months  ago  with  a  capital  of  $8,soo,ooo,  and 
is  merging  miiny  companies  on  the  Savannah  and  Tuga- 
loo  Rivers.  The  comnanv  will  develoo  between  125,000 
and  1 50,000  h.  p.  H.  A:  Orr,  of  Anderson,  is  preri- 
denl. 

Aberdeen,  S.  D, — The  Wagner,  Lake  Shore  &  Armour 
Traction  Co,  is  reported  to  have  secured  a  franchise  in 
this  city  and  intends  fp  organize  a  new  company  to 
carry  on  the  operations  here.  It  will  be  known  as 
the  Aberdeen  Light  and  Power  Co.  and  will  have  a 
.  capital  of  $200,000.  Representatives  ext>ect  to  begin 
building  operations  before  the  close  of  the  present 
year. 

Mitchell,  S.   D.— The   Mitchell    Illuminating   ft   Power 
Co.    is  reported   incoriK>rated   with    a   capital  of  $100,000 
and    will     put    in    a    water    gas    plant     to    supplant    the 


acetylene  plant.  The  electric  light  plant  will  be  over- 
hauled. The  company  agrees  to  furnish  incandescent 
lights  at  10  cts.   per  thousand  watts. 

Bristol,  Va.,  Tenn. — We  are  informed  that  the  Fish 
dam  development,  near  Fristol,  Tenn.,  of  which  Chas. 
Hansel,  43  Exchange  PI.,  New  York,  N.  Y.,  is  enRineer, 
has  not  yet  been  financed.  The  matter  of  construction 
has   also    been    deferred    for    the    present. 

South  Pittsburg,  Tenn. — D.  A.  Tate  is  reported  to 
have  purchased  the  city  electric  light  plant,  and  will 
make   improvements  to  same. 

Chattanooga,  Tenn. — The  Chattanooga  Elccta^c  Co. 
is  reported  to  have  decided  to  install  a  1,500-kw.  tur- 
bine generator. 

Beaumont,  Tex.— See  "New  Industrial  Plants," 
Ft.  Worden.  Wash.— See  "Public  Buildings." 
Toronto,  Ont. — Local  press  reports  state  that  various 
plnas  and  estimates  for  a  municipal  plant  for  the  dis- 
tribution of  electric  power  wer^  submitted  at  a  confer- 
ence at  the  Mayor's  office  on  Nov.  15  between  the  city 
officials,  the  Hydro-Electric  Power  Comn.  and  the  engi- 
neering experts.  There  were  seven  schemes  presented  at 
the  conference,  ranging  from  $1,775,000  to  $5,250,000. 
Three  plans  were  presented  by  W.  G.  Chase,  of  the  engi- 
neering firm  of  Smith,  Kerry  &  Chase;  the  other  plans 
were  from  the  engineers  of  the  Hydro-Electric  Power 
Comn.  If  one  of  these  estimates  is  selected  the  citizens 
will  be  asked  to  vote  on  Jan.  i  on  the  question  of  issuing 
bonds  for  same. 

Woodstock,  Ont. — Chief  Engineer  Richards  is  reoorted 
to  have  forwarded  his  estimate  of  cost  of  distributing 
power  in  Woodstock,  which  he  figures  will  cost  about 
$18,000. 

Gait  On<.— Chief  Engineer  Richards,  of  the  Hvdro- 
Electric  Power  Comn.  is  reported  lo  have  estimated  the 
total  cost  of  a  distributing  plant  for  manufacturers  of 
this  city  at  $46,195;  cost  of  plant  for.  street  lighting 
$16,583  and  for  a  private  service,  giving  500  lights, 
$18,000  to  $19,000. 

ELECTRIC  RAILWAYS. 

Notes  Arranged  Alphabetically  by  States. 

Ft.  Smith.  Wrt.— The  Nelson  Investment  Co  is  re- 
ported organized,  with  a  capital  of  |'°.OjO»»- .'°J™''1"J 
interurban  electric  line  between  Ft.  Smith  and  West  Fort 
Smith,  a  distance  of  about  10  miles. 

San  Mateo.  Cn/.— The  right-of-way  for  the  Pj"'"S"l" 
Electric  R.  R.  is  reported  secured  from  San  Mateo  to 
Stanford  Univ.  A.  W.  Bell,  of  Palo  Alto,  is  reported 
interested. 

Denver.  CoM.— The  Intcrmountain  Ry.  Co  is  reported 
incorporated  and  contemplates  electrifying  the  '^eeerMy 
purchased  Denver  &  Intermountam  R.  R.  between  Denver, 
Lakewood  and  ^'o'de"-  ^  Capital.  S>. 000,000  Incor- 
norators:  T.  T.  Milner,  Caldwell  Yeaman,  I'rank  Love- 
"and  and  Thos.  B.  Doran,  all  of  Denver.  At  present  the 
road  uses  electric  power  as  far  as  Denver  city  limits  and 
steam  power  for  the  remainder  of  the  distance  to  Golden. 

Smyrna.  D?/.— The  Smyrna,  Kent  Countv  &  Delaware 
Bay  Traction  Co.  is  stated  to  have  secured  the  right-ot- 
wav  through  New  Castle  County  with  ''/'."i'^^"*. Dela- 
ware Citv.  and  thev  expect  in  a  short  while  to  begin  the 
construction  of  an  electric  railway.  A  power  house  will 
soon  be  constructed  at  St.  George  s. 

Albia.  fn.— The  Alhia  Electric  Light  &  P''*''''.,^?.',,!.' 
contemplating  th^  installation  of  a  200-kw.  General  Llec- 
tric  generator,  for  railway  service,  a  200-hp  Hall  en- 
gine, and  the  construction  of  4V5  miles  of  track;  also 
the  purchase  of  four  cars,  25-hp.  motors  and  two  trail, 
ers.     W.  E.  Gant,  mgr. 

Minneapolis.  Minn.— The  Minneaoolis,  Rochester  & 
Dubuque  Traction  Co..  F.  G.  L.  Hunt,  Ch  ^ngr..  is 
reported  taking  bids  for  grading  between  Savage  and 
Northfield. 

Forest  City,  Mo.— An  application  is  stated  to  have  been 
made  to  Secretary  of  State  Swanger  for  a  certificate  of 
incorporation  by  the  Oregon  Interurban  Ry.  Co.,  of  Ure 
gon.  with  a  capital  of  $60,000.  The  company  proposes  to 
build  a  standard-gause  road,  operated  by  electricity  from 
Oregon  to  Forest  Citv.  a  point  on  the  Kansas  City,  St, 
Joseph  &  Council  Bluffs  Road,  a  distance  of  6  miles.  In- 
corporators: Benj.  F.  Morgan.  lewis  I.  Moore  Chas.  D- 
7.00k,  Wm.  Derr,  Henry  C.  Cook,  Wm.  H.  Richards  and 
Daniel  Zachmann. 

Kansas  City,  Mo.— The  County  Court  is  stated  to  have 
confirmed  the  granting  of  the  right.pf-way  of  the  H  ue 
Valley  Railroad  to  onerate  an  electric  line  on  the  Blue 
Ridge  Road,  ^oth  and  Swope  Park  highway,  to  a  point 
east  of  the  Blue  River.  Alex  Massev,  Pres.;  Jos.  b. 
Chick,  Secy,  and  Treas.;  D.  W.  Pike,  Ch.  Engr. 

Kansas  City.  Mo.— The  City  Council  is  stated  to  have 
aoproved  an  ordinance  authorizing  the  Metropolitan  St. 
Ry.  Co.  to  extend  its  27th  St.  line  from  Cleveland  St.  to 
Jackson  Ave. 

Ely  Nev. — William  B.  Thompson  is  reported  to  have 
petitioned  for  a  franchise  to  construct  and  equip  an  elec- 
tric railway  between  the  depot  at  Ely  City  to  the  town  of 
Ely. 

East  Las  Vegas.  N.  M.— The  first  long-distance  electric 
railway  in  New  Mexico  is  stated  to  have  been  decided 
upon  and  location  will  be  started  soon.  W.  A.  Bud- 
docke.  of  Las  Vegas,  promoted  the  enterprise,  and  $80,000 
of  the  $100,000  necessary  has  been  raised.  The  line  will 
be  the  Las  Vegas-Mora-'Taos  Electric  Ry. 

Port  Chester,  N,  Y. — The  Public  Service  Comn.  is 
stated  to  have  granted  permission  to  the  New  York  ft 
Stamford  Ry.  Co.  to  double  track  its  line  in  Larchmont, 
Rye  and  Port  Chester. 

Winslon-Salem.  N.  C— The  Carolina  Valley  Ry.  Co. 
(Dee  Allen,  Pres.),  which  proposes  to  build  an  electric 
railway  between  High  Point  and  Winston-Salem,  is  stated 
to  have  made  an  application  for  a  franchise  to  construct  its 
lines  in  Winston-Salem.  The  line  will  enter  the  city  from 
East  Winston. 

'Columbus,  O. — J.  T.  Adams,  of  Columbus,  is  reported 
to  have  been  awarded  the  contract  for  rail  laying  and 
ballasting  on  the  Lima.Bellefontaine  Division  ox  the 
Shoepf  traction  lines. 


'tttms  marked  thus  give  the  names  of  parties  awarded  contracts. 
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Tecumseh,  Okla. — A  charter  is  stated  to  have  been  granted 
the  Rapid  Transit  Interurban  Co..  with  headquarters  in 
Tecumseh  and  with  $2,500,000  capital,  to  build  an  electric 
interurban  line  from  Muskogee  southwest  137  miles,  via 
Tecumseh  to  Chickasha,  with  a  cross  line  provided  north- 
west from  Tecumseh  55  miles  to  Guthrie,  and  south  from 
Tecumseh  55  miles  to  Sulphur,  a  total  distance  of  277 
miles,  to  be  constructed  at  an  estimated  cost  of  $2,500  • 
000.  Incorporators:  John  A.  Clark,  S  B.  Mitchell  J 
W.  Saxon,  G.  M.  Cissna,  T.  J.  Ray  and  'M.  H.  Tennison, 
tjl  of  Tecumseh. 

Philadelphia,  Pa. — The  agreement  of  consolidation  and 
merger  of  the  French  Point  St.  Ry.  Co.,  the  Ecobridge 
St.  Ry.  Co.  and  the  Ambridge  &  Baden  St.  Ry.  Q>. 
into  the  Ambndge  &  Baden  Ry.  Co.,  with  a  capital  of 
$48,000  has  been  filed  at  the  State  Department,  Harris- 
^"'■S•  James  D.  Gallery  pres.;  W.  B.  Carson,  sec.: 
C  T.  Brun,  Jr.,  treas.  The  line  will  extend  from  the 
Pittsburg,  Ft.  Wayne  &  Chicago  R,  R.  on  Marchant 
St.,  .^rabridge,  over  certain  streets  in  Ambridge,  to 
the  Allegheny  County  line  and  to  Baden,  and  will  be 
6.05    miles   long. 

Johnstown,  Pa. — The  Johnstown  Electric  Ry.  Co.,  of 
Johnstown,  is  reoorted  incorporated  with  a  capital  of 
$50,000  by  John  B.  Morgret,  E.  V.  Remington,  (jhas.  M. 
Moses,   of  Johnstown,   Pa. 

'Walla  Walla,  Wash. — Articles  of  incorporation  of 
the  Washington-Oregon  Traction  Co.  are  reported  filed. 
Capital,  $1,500,000.  The  company  is  to  operate  in  Ore- 
gon and  Washington  and  Idaho,  and  in  addition  own 
and  operate  steamships  and  control  water  rights.  The 
incorporators  are  Max  Baumeister,  Allen  H.  Reynolds, 
Samuel  Drumhelier,  C.  K.  Holloway,  John  Smith,  W.  A. 
Ritz,  E.  S.  Isaach  and  J.  L.  Sharpstein.  The  construc- 
tion will  be  commenced  within  a  year  on  at  least  75 
miles  of  electric  line  operating  out  of  Walla  Walla. 
Power  will  be  secured  from  the  Wenaha  River  about 
25  miles  from  Walla  Walla.  Power  will  also  be  fur- 
nished  for  manufacturing   enterprises. 

Cobalt.  Ont.—C.  M.  Stone,  M.  J.  O'Brien,  Frank  Latch-, 
ford  and  others  are  stated  to  have  secured  a  franchise 
from  the  municipalities  for  an  electric  line  from  Cobalt 
to  Haileybury. 

RAILROADS. 

Notes  Arranged  Alphabetically  by  States. 

Denver,    Colo. — See    "Electric    Railways." 

Kansas  City,  ifan.— The  Gulf  Short  Line  R.  R.  Co.  is 
reported  chartered  at  Guthrie,  Okla.,  to  build  a  railroad 
from  Kansas  City,  Kan.,  to  Port  Lavaca,  Tex.,  about 
1,500  miles.  Incorporators:  J.  P.  Byrne  and  Louis  E. 
Potts,  of  Oklahoma  City,  Okla.,  Fred  A.  Jeran,  La 
Junta,    Colo.,   and  others. 

Ashland,  O. — Press  reports  state  that  work  will  prob- 
ably be  started  in  the  spring  on  the  construction  and 
extension  of  the  Lorain  &  Ashland  R.  R.,  63  miles  south 
from  Ashland.  Jos.  Ramsay,  Jr.,  formerly  president  of 
the   Wabash   R.    R.    Co.    is  reported   interested. 

Oklahoma  City,  Okla. — The  International  &  Great 
Southern  R.  R.  Co.  is  reported  incorporated,  with  $60,000 
capital,  and  headquarters  at  Oklahoma  Cit5\  to  build 
southwest  from  Joplin,  Mo.,  via  Webber  Falls,  Ind. 
Ter.,  to  Galveston,  Tex.,  and  with  branch  lines  pro- 
vided from  Webber  Falls  to  Ft.  Worth,  Tex.,  and  to 
El  Paso,  Tex.,  a  total  mileage  of  2,000  miles.  Incor- 
porators: Geo.  Silsby,  of  Saginaw,  Mich.;  L.  E.  Pat- 
terson. C.  T.  Williams  and  S.  C.  Glasgow,  of  Oklahoma 
Gty,  and  others. 

Guymon,  Okla. — The  Oklahoma,  Colorado  &  Pacific  Ry. 
Co.  is  reported  incorporated,  with  headquarters  at  Okla- 
homa City  and  Guymon.  with  $18,000,000  capital  stock, 
to  build  a  distance  of  600  miles  northwest  from  Okla- 
homa City  to  Trinidad,  Colo.,  and  crossing  the  Oklahoma 
Counties  of  Oklahoma,  Logan,  Canadian,  Kingfisher, 
Garfield,  Woods,  Woodward  and  Beaver:  across  Union 
County  in  New  Mexico,  and  the  Counties  of  Las  Animas 
and  Pueblo  in  Colo.  Incorporators:  Edgar  Turner,  of 
Turney,  Okla.;  M.  G.  Wiley,  of  Guymon;  H.  P.  Ladd.  of 
Oklahoma  City,  and  others. 

Lawton,  Okla. — The  Kansas,  Lawton  &  Gulf  R.  R. 
Co.  is  reported  incorporated,  with  a  capital  of  $5,000,000 
and  principal  office  in  Lawton;  tne  company  proposes  to 
construct  a  line  250  miles  in  length  from  the  northern 
boundary  of  Woods  County,  terminating  near  the  south- 
east corner  of  Comanche  County.  Incorporators:  J. 
Robinson,  of  Frederick;  J.  M.  Belamy,  Chas.  G.  Shade 
and  F.  P.  Cease,  of  Lawton. 

Philadelphia,  Pa. — Bids  will  be  received  until  Dec.  17 
•  by  W.  Hunter,  Ch.  Engr.,  Phila.  &  Reading  R.  R.  Co., 
520  Reading  Terminal,  Philadelphia,  for  the  construction 
of  the  work  appurtenant  to  the  abolishment  of  grade 
crossings  on  the  P..  G.  &  N.  R.  R.  as  follows:  Con- 
tract No.  5 — Masonry,  trestle  and  embankment  from 
south  side  of  Berks  St.  to  south  side  of  Susquehanna 
Ave.  Contract  No.  7— Masonry,  trestle  and  embankment 
from  south  side  of  Susquehanna  Ave.  to  Broad  St. 
Contract  No.  8 — ^Bridges  from  Berks  Si.  to  Broad  St. 
Contract  No.  14 — Masonry,  embankment  and  paving 
for  yards  bet.  York  St.  and  Cumberland  St.,  and  Con- 
tract No.  26 — Temporary  engine  yard  at  Wayne  Junc- 
tion. 

Foirmount,  W.  Va. — A  charier  has  been  granted  to 
the  Alle|;hany  Coal  R.  R.  Co.  to  construct  a  railroad 
from  Fairmont  or  some  point  near  Fairmont,  on  the 
Baltimore  &  Ohio  R.  R.,  which  road  will  be  used  as  an 
outlet,  through  Marion,  Harrison,  Lewis  and  Gilmer 
Counties,  W.  Va.  The  road  will  be  built  as  a  coal 
road;  capital  $5,000,000.  Principal  office  of  the  cora- 
^  pany  is  at  i  Bway,  New  York,  N.  Y.  Incorporators: 
Granville  M.  Dodge,  Adolph  Leirinshon  and  Uriah  Her- 
man, all  of  New  York,  N.  Y.,  and  Fairfax  S.  Landstreef 
and   Harry  Smith,   of   Baltimore. 

Big  Horn,  Wyo. — The  Wyoming  Short!  Line  R.  R.  Co. 
is  reported  incorporated  with  a  capital  of  $2,500,000  to 
build  a  standard  railway  from  Wiley  in  the  Big  Horn 
basin  through  Greybull  and  Germania  to  the  eastern 
boundary  of  Yellowstone  Park,  about  50  miles.  It  is 
reported  as  being  backed  by  the  Big  Horn  Development: 
Co. 

PUBLIC    BUILDINGS. 

Notes  Arranged  Alphabetically  by  States. 

Bay  Minette,  Ala. — Bids  will  be  received  until  Dec. 
y,  by  the  Bd.  Co.  Momrs.,  at  Dapline,  for  construct- 
ing   water    works    and    closets     for    the    county     court 


house  and  building  fence  around  said  court  house,  J. 
H.   H.   Smith,  Judge  of  Probate. 

Alaska.- — Bids  will  be  received  at  the  office  of  the 
Light  House  Engineer  at  Portland,  Ore.,  until  Jan.  14  for 
furnishing  material  and  erecting  Hinchinbrook  entrance 
light  station,  Alaska,  as  advertised  in  The  Engineering 
Record. 

Berkeley  Cal.—J.  V.  Mendenhall,  Town  Clk.,  writes 
that  bids  will  be  received  until  Dec.  9.  for  the  erection 
of  a  town  hall;  it  will  be  of  concrete  and  steel  and 
cost  about  $100,000.  Architects,  Bakewell  &  Brown, 
4.17    Montgomery    St.,    San    Francisco. 

Anaheim,  Cal. — It  isreported  that  competitive  plans  are 
being  prepared  for  a  Carnegie  Library. 

Oakland,  Cal. — The  City  Council  is  reported  to  be  in 
favor  of  calling  an  election  to  vote  on  issuing  $1,450,000 
bonds  for  the  erection  of  a  city  hall.  , 

Los  Angeles.  Cal. — Bids  will  be  received,  it  is  stated, 
until  Dec.  _  9  by  the  Bd.  Co.  Superv.,  for  remodeling 
steam_  heating  plant  of  the  physicians'  residence,  admin- 
istration building,  wards  5  and  6,  surgical  and  insane 
and  consumntion  wards  at  the  county  hospital.  C.  G. 
Keyes,  Co.  Clk. 

Colorado  Springs.,  Colo. — T.  P.  Barber,  Bank  Bldg., 
is  said  to  be  preparing  plans  for  the  Deaconess  Hos- 
pital to  be  erected  on  E.  Boulder  St.,  of  brick,  4  stories 
high,   and  cost  about  $50,000. 

Atlanta,  Co.— Whitfield  &  King  of  New  York.  N.  Y., 
are  reported  to  have  been  engaged  to  prepare  plans  for 
the  branch  library  which  is  to  be  erected  in  the  5th 
Ward. 

Chicago,  III. — Bids  will  be  received  until  Dec.  g  at 
the  office  of  the  Comdg.  Officer,  i6th  Si.  and  Michigan 
Ave.,  for  erecting  an  armory  for  the  7th  Regt.,  I,  N.  G., 
probable  cost  $300,000.  W.  Carbys  Zimmerman,  State 
Archt,     iioi     Steinway    Hall. 

Peoria,  III. — The  Secy.  Trus.  of  Illinois  General  Hos- 
pital for  Insane  writes  that  Wm.  Allen,  Son  &  Co.,  of 
Peoria,  have  secured  the  contract  for  erecting  two  build- 
ings   (bids    opened  Nov.    6),    for   ^82,452. 

Jasonville,  Ind. — The  Local  Miner's  Assoc,  it  is  re- 
ported, is  planning  the  erection  of  a  union  hospital 
here- 

Richmond.  Ind. — The  Co.  Bd.  is  said  to  be  arranging 
to  erect  a  jail. 

Terre  Haute.  Ind. — The  Co.  Comrs.,  it  is  reported, 
will  receive  bids  until  Dec.  14  (readvertisement)  for 
erecting  the  jail,  for  which  there  is  available  $125,000. 

'Parsons,  Kan. — The  State  Bd.  of  Control  at  Topeka, 
it  is  reported,  awarded  the  contract  for  erecting  the 
administration  building  at  the  Parsons  Hospital  for 
Epileptics  at  Parsons  (bids  for  which  were  received 
Nov.   11),  to  J.  W.  Prince,  of  Parsons,  at  $56,308. 

Wichita.  Kan. — Bids  will  be  received  at  the  office 
of  Jas.  Knox  Taylor.  Superv.  Archt.  Treas.  Dept.,  Wash- 
ington. D.  C,  until  Jan.  6,  1908.  for  the  construction 
(comnlete)  o.  the  extension  to  the  U.  S.  Post  Office 
and  Court  House,   at  Wichita. 

'New  Orleans,  La. — The  following  are  r-^norted  to  be 
the  bids  received  by  the  Finance  Com.  Nov.  11,  for 
erecting  an  annex  to  the  City  Hall:  Jefferson  Constr. 
Co.,  $286,000;  and  $5,000  additional  for  a  passenger 
elevator  (recomm^ded  for  aw3rd),,_and  W.  T.  Carey  & 
Bro..  $276,000  and  $5,000  acTBitional  for"  a  passenger 
elevator. 

New  Roads,  La. — Bids  will  be  recived  until  Nov. 
26,  by  N.  P.  Phillips.  Pres.  Police  Tury,  Torras,  for 
erecting  a  parish  jail  at  New  Roads.  E.  J.  Hull, 
Archt.,    Alexandria. 

'Portland.  Me. — The  following  are  reported  to  be  the 
bids  received  Nov.  5  by  Capt.  F.  J.  Morrow,  Quarter- 
master, U.  S.  A.,  Portland,  for  the  construction,  plumb- 
ing, heating,  electrie  wiring,  electric  fixtures,  etc.,  of  a 
double  barrack  building  at  Ft.  Williams,  and  for  a  single 
barrack  building  at  Ft.  McKinley: 

•Double  barrack  at  Ft.  Williams;  Construction,  Kennedy 
&  Patterson,  $77,03";  (awarded  contract) :  Smith  &  Rum- 
ery,  $78,646:  Charles  B.  Currier,  $87,837.  Plumbing: 
M.  C.  Hutchinson.  1831/5  Brackett  St.,  $0,600  (awarded 
contract);  A.  L.  Dow  &  Co.,  $ro,39'*.  Heating:  A.  H. 
Moiilton.  75  Union  St.,  $5,134  (awarded  contract);  Wm. 
A.  Bowers.  $5,566:  Walworth  Constr.  &  Sunnly  Co.,  $2,- 
C85;  M.  C.  Hutchinson,  $6,200;  English  &  Fleet,  $6,792: 
Hurley  &  Co.,  $7,1  qo.  El'^ctric  wiring;  T.  W.  Bvrne, 
$1,209  (awarded  contract);  Lowell  &  Lowell,  $1,400;  York 
&  Boothby,  $1,403:  T  eF.'aron  B.  Johnson,  $1,634.  Elec- 
tric fixtures;  T^well  &  Lowell,  $525  (awarded  contract); 
York  &  Boothhy,  $560;  T.  W.  Byrne,  $815;  LeBaron  B. 
Johnson,  $1,006. 

•Barrack  at  Ft.  McKinley:  Construction;  Richd.  D. 
.Shanahan.  221  Franklin  St..  $40,007  (awarded  contract); 
Smith  &  Rumerv,  $43,870;  Chas.  E'.  Currier  Co.,  $48,963. 
Plumbing:  M.  C.  Hutchinson,  183;^  Brackett  St.,  $4,200; 
A.  L.  Dow  &  Co.,  $4,606.  Heating:  A.  H.  Mou'^nn.  75 
Union  St..  $3,534  (awarded  contract);  Wm.  A.  Bowers, 
*-».575;  Walworth  Constr.  &  Supnlv  Co.,  $3,092;  M.  C. 
Hutchinson,  $4,000:  English  &  Fleet,  $4,287.  Electric 
wiring;  Thos.  W.  Byrne.  $672  (awarded  contract);  York 
St  Boothby  Co..  $780;  Lowell  &  Lowell,  $850;  LeBaron  B. 
Tohnson,  $1,178.  Electric  fixtures;  Thos.  W.  Byrne. 
*3io  (awarded  contract);  York  &  Bootliby,  $360;  Lowell 
&  Lowell,  $400;  LeBaron  B.  Johnson,  $534. 

Baltimore,  Md. — Victor  G.  Bloede  is  reported  to  have 
offered  to  give  $25,000  to  erect  an  addition  to  the  Eudo- 
wood  Sanitarium  for  Consumptives  provided  the  man- 
agement of  the^  inst.  will  raise  a  fund  of  $15,000  per 
year  for  its  maintenance   for    5  years. 

•Thos.  P.  Johns,  405  McCulloh  St.,  is  renorted  to  have 
secured  the  contract  to  erect  a  Jewish  Home  for  con- 
sumptives near  Reisterstown.      Probable  cost,   $35,000. 

The  Bd.  of  Estimates,  it  is  stated,  has  decided  to 
remodel  the  Colored  High  &  Training  School  into  tem- 
porary ouarters  for  the  Central  Police  Station,  the 
cost  of  the  improvements  to  be  about  $15,000. 

'Pittsfield,  Mass. — Later  reports  state  that  the  con- 
tract to  erect  the  armory  on  Summer  St.  has  been 
awarded  to  Osteyee  Bros,  of  Pittsfield  at  $44,655.  It 
is  reported  that  a  number  of  sub-contracts  will  be  let 
by  the  contractors  this  month. 

_  Boston.  Mass.—Thf  erection  of  an  immigrant  sta- 
tion on  Governor's  Island  to  cost  about  $250,000  is  re- 
ported under  consideration  by  the  Immigrant  Dept.  at 
Washington,    D.    C. 


Flint,  Mich.—D.  E.  Newcombe,  City  CUc,  writes  that 
bids  will  be  received  on  Jan.  2  for  the  erection  of  a  city 
hall,  not  including  heating  and  lighting;  cost  between 
$65,000  and  $75,000.  Architects,  Van  I.eyen  &  Schilling, 
Union  Trust  Bldg.,  Detroit. 

'Collins,  Miss. — It  is  reported  that  the  contract  for 
the  heating  system  for  the  court  bouse  has  been  awarded 
to  Carr  &  Co.,  at  $1,797. 

Havre,  Mont. — It  is  stated  that  W.  R.  Leet,  Co.  Clk., 
will  receive  bids  until  Dec.  2  at  Chinook,  for  erecting 
a  county  poor  house  near  Havre. 

'Albion,  Neb. — The  contract  to  erect  the  Carnegie 
Library,  is  reported  awarded  to  Roberts  &  Parker,  at 
$61,050. 

Asbury  Park,  N.  J. — We  are  informed  that  no  bids 
were  opened  on  Nov.  20  by  the  Public  Grounds  Com.  (W. 
P.  Sherman,  Secy.)  for  the  erection  of  a  bathhouse  as 
the  date  of  opening  has  been  postponed  for  about  60  days 
or  until  the  bonds  are  sold.  Architect  Clarence  W. 
Brazer,  1133  Bway.,  New  York,  N.  Y, 

Albuquerque.  N.  M. — Bids  will  be  received  at  the 
office  of  the  Superv.  .^rcht.,  Treas.  Dept.,  Washington, 
D.  C,  until  Jan.  3  for  the  construction  of  U.  _S. 
Post  Office  at  Albuquerque,  including  plumbing,  gas  pip- 
ing, heating  apparatus,  electric  wiring  and  conduits,  as 
advertised  in  The  Engineering  Record. 

New  York,  N.  Y. — Bids  will  be  received  until  Nov. 
27,  by  Theo.  A.  Bingham,  Police  Comr.,  for  furnish- 
ing material  and  making  repairs  to  the  heating  systems 
of  numerous  police  station  houses  in  the  Boros.  of 
Manhattan,    Bronx,   Brooklyn   and   Queens. 

The  Bd.  of  Aldermen  Nov.  20  passed  a  resolution  ap- 
propriating $40,000  for  a  temporary  eight  and  one- 
half  story  brick  structure  on  vhe  site  of  the  old  fire 
house.  Center  and  Chambers  Sts.,  in  City  Hall  Park, 
for   housing  the   additional   City  Court  justices. 

•J.  H.  Carl,  510  First  Ave.,  has  secured  the  con- 
tract for  finishing  certain  rooms  in  the  new  Custom 
House,    for    $18,834. 

The  Mayor  on  Nov.  11  approved  the  ordinance  appro- 
priating $25,000  for  the  erection  of  a  shelter  house  and 
comfort  station  in  Van  Cortlandt  Park  and  erection  of 
comfort  station  and  shelter  house  in  Macomb's  Dam  Park, 
Eoro.  of  Bronx;  also  $75>ooo  for  sites  and  construction 
of  interior  public  baths  in  Boro.  of  Manhattan. 

'Fulton,  N.  K.— Buell  Bros.,  of  Fulton,  it  is  stated, 
have  secured  the  contract  to  install  a  steam  heating 
system    in    the    City    Hall. 

Riker's  Island,  N.  K.— An  ordinance  providing  an 
issue  of  $200,000  for  securing  an  architect  to  prepare 
plans  and  specifications  for  new  penitentiary  buildinm  on 
Riker's  Island  was  approved  by  the  Mayor  of  New  York 
City  Nov.   II. 

Cleveland.  O. — It  is  stated  that  steps  will  be  taken 
in  the  spring  by  the  City  of  Cleveland  to  erect  the  work- 
house at  Warrensville.  Probable  cost  of  building  $250,- 
000.     Chas.  P.  O'Reilly,   Supt. 

Youngstown.  O. — Bids  will  be  received  until  Nov.  25 
by  Will  B.  Jones,  Co.  Aud.,  for  excavating  the  base- 
ment of  the  new  court  house  to  be  erected  at  Market 
and   Boardman   Sts.   Bids  <o  be  per  yd. 

Columbus,  0. — Bids  will  be  received  until  Dec.  4  by 
the  Bd.  Pub.  Service  CEdw.  F.  McGuire,  Secy.),  for 
furnishing  material  and-  enlarging  and  repairing  the 
West    Side    Market    houSe. 

Columbus  Barracks.  0.—V!iAs  received  bv  Capt.  H, 
J.  Hirsch.  Constr.  Q.  "M.,  U.  S.  A.,  until  Nov.  30, 
(readvertisement),  for  construction  3  double  sets 
lieutenants'  quarters  (including  electric  wiring  and 
fixtures),  I  quartermaster's  storehouse,  and  1  wagon 
shed   at   this   post. 

Oklahoma  City.  Okla.-^it  is  reported  that  a  home  for 
the  Confederate  Soldierrs  of  the  State,  to  cost  about  $40,- 
000,  is  reported  under' consideration.  The  location  of 
the  building  has  not  vet  been  decided  upon.  Division 
Commander  Brant  H.  Kirk  may  be  able  to  give  further 
information. 

Claremont,  Pa.—V.  C.  Sauer,  804  Penn.  Ave.,  Pitts- 
burg, is  reported  to  be  preparing  plans  for  remodeling 
the  present  building  and  erecting  an  addition  to  the 
workhouse    at    Claremont. 

Wilkesbarre.  Pa. — The  following  are  reported  to  be 
the  bids  received  by  the  Co.  Comrs.  Nov.  11,  for  erect- 
ing a  boiler  house  and  prison  wall  at  the  Court  House: 
John  E.  tames.  $24,937;  Reese  D.  Isaacs  &  Son, 
$25,142;  Geo.  T.  Dickover,  $24,400;  Carlucci  Stone 
Co.,  $27,700;  Standard  Constr.  Co.  $26,770;  Kehoe  & 
Mowrey.  $25,260;  John  A.  Schroidtt,  $22,544;  E.  T. 
Long,    $27,853. 

Ashland,  Pa.- — Competitive  plans  will  be  received  unill 
Dec.  4,  by  E.  C.  Wagner,  of  Girardville,  Secy.  State 
Hospital,  for  a  Nurses  Home  to  be  adjacent  to  the 
hospital,  near  Ashland,  cost  not  to  exceed  $10,000.  A 
premium  of  $150   will  be  paid   for  the  plans  accepted. 

Fairvieiv.  Pa. — The  State  Lunacy  Comn.  at  Harris- 
burg,  it  is  reported,  has  approved  the  plans  for  the 
State  Hospital  for  the  Insane  to  be  erected  at  Fair- 
view.      Marshall    Sherk    of    Philadelphia   is   the   archt. 

Homestead.  Pa. — Bids  will  be  received  until  Dec  a, 
by  Aud.  Hill,  Boro.  Clk.,  for  erecting  a  building  at 
the  garbage  furnace,  to  have  concrete,  foundations  and 
steel  frame  covered  with  corrugated  iron.  Plans  and 
specifications  may  be  obtained  from  the  Borough  En- 
gineer in  Municipal  Bldg. 

Allenio'u-n,  Pa. — Bids  will  be  received  until  Dec.  3, 
by  the  Bd.  Co.  Comrs.  (Adam  E.  Bittner,  Chmn.),  for 
erecting  an  addition  to  the   Co.   jail. 

Pine  Grove.  Pa. — Benj.  W.  Demming,  of  Harrisburg, 
Secy.  State  Armory  Bd..  writes  that  all  bids  opened  by 
the  Armory  Bd.  at  its  meeting  at  Wilkesbarre  on  Nov. 
14  for  the  erection  of  the  Pine  Grove  Armory  have  been 
rejected,  all  being  considered  too  high.  The  following 
are  the  totals  of  bids  received;  J.  N.  Bastress  &  Co., 
Harrisburg.  $15,500;  C.  F.  Seaman,  Hamburg,  $16,375; 
David  Buffamoyer  &  Son,  Lebanon,  $14,875;  Chas.  Bat- 
dorf,  Williamstown,  $15,602.  and  (jco.  W.  Beard  &' 
Co.,  Reading,  $16,1  it, 

Pittsburg,  Pa.— J.  P.  Shaw,  Dir.  Charities  and  Cor- 
rection writes  that  the  contract  for  erecting  a  kitchen 
and  repairing  a  chapel  at  Marshalsea  Station  (bids 
opened  Oct.  31)  has  been  awarded  to  Wineland  Constr. 
Co.,   Park  Bldg.,    Pittsburg,   for  $11,850. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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.,^-*'^»**,  fi— Philip  H.  JohaMO.  L«id  Title  Bldg.. 
S-'*"''.*'.  "«**■  **">  f«>«»««l  M  the  »rchi.  for  the 
ZrV^  J'T'^^  "  K  «"C««<1  by  the  Co.  Comrs. 
Si  y  ."^  ■****  S«fc  The  cost  of  the  building  will 
■lliltl'fni'y'***   ^  *^°°'   ***'**°   «dd"K>n«l   will  be 

3L2f  ±S-  ^V*"****^  .^<*«-  Comn..  for  erecting  a 
J."°^    **?.  y,"—""«    hock   ud   stone,    fireproof   court- 

g^jJJJJ'   Sc    M0B«t<>"WTy,    Ah.      a    U.    McMiUon, 

^^rtjJtT**.— Dr.  B.  M.  Wormhan.  Supt.  State  In- 
fmtAa^am.  wntc*  ihat  the  nUn$  of  C.  H.  Page,  jr.,  of 


mmtMAam,  write*  ihat  the  n 
MMia.  kvr*  been  tclccted   fo 


(or  an   addition   to   the   uy- 

J?S«r^  ?««•'.   by   I.  J«,   Knapp.   Archt.    for   con- 

tat  aietrapolitaa  P»rk   Dtat,   m   Wright   Park. 

.  'i^    TSi'"v-.'f"V-5''*»  ''J"  be  received   until   Dec 

«  M.^:J,  .^S''^^^^  •  '-^'nP'ny  barrack  bmlding 
S^tt^ietS*  si^fc/"ii'S-"*  .""*  {ostalling  fixtures  uiS 
watt  meters  m  tbe  baddins  for  electric  l«htlng. 

~"«'t.»««   »aop»ed    the    re;»rt    of    the    speciil    biilding 

1>3C\  Sh^Sl       »  'i    "?"'•    ""*    *be    designs    of 
aSSt  S^^%,°'  ^  city  on  uie  jail.     The  (Court 
Sn^Ln   iJ^v5?'   Jijo-ooo,    and    the   jail   Sso,ooo.      The 
Jrfl  win  be  bmlt  St  once  and  the  Coin  Hotl»ritteT. 
Bmnm.    (fi,.— The   Co.    Bd.    of    Supers-.,    it    is   ,utcd 

SJ-S^-^  ^?  ^^  ""u""*'  '"*'*"« « brick  S; 

mrane   asylnm   adjoining  the   poor    farm.  wuu.y 

«^5^1«i?^-     '*'"C-^''£    following    are    the    bids 

(SidiSr  AlumSSf""-    °     *^'    '°J"    «he    co„,t™S^on 
tMuoing    plumbing,     gas     piping,     heating    apparatus 
^toecondait,  andT  wiring)  of  tSe  U.  S.  Post  Sffice  at 
w2?^«„    ^.i  Jf^'^T  t""-     Milwaukee,     $73"o8; 

STc^^;  G,^ife=cr^ic5rT-i..^?6rJ"-P»«i{f 

w.*t^fy^  Wy*.— It  U  suted  that  the  contract  to  erect 
SSTst  )U^70.       "^°"~  has  been  let  to  SchmiS  & 

^^'"rE'r"?-  -™'jnt/ac.«''r"ecf\»-  ]! 
rLp'SiaSe-^  3'?'!J;ve"^at  ^tfeS.  """-«   »"»"^ 

v£ir^"t-  0"*i— B'<b  will  be  received  nntil  Dec  6  br 
b^J^^*-  ^■-  D«P^?»b.  Wks..  Ot2i«.  fOT  erert^ 
in*  a  public   building  at  Simcoe. 

mH^"','!^.  %  ~"--..  M'Callum,    Oty  Archt,   Ofy   Hall 

St.^5^.°'  •"'^    ''""^  o-   Stephaine   PL;   probable 

ry/r«Ar»y,  0«<.— It  U  reported  that  the  contract  to 
»eet  the  armory  at  Strathroy  (bids  for  wWch  «re 
WlTit  0?^.i>  *?  '^i!!  ^'•'^-  Secy  Dept  Kb 
Sfli.Sso'ir'^'i.Sf.Jiio'^   •""'"'   '^   ^*«"  *   «"" 

Wk."*«'vi'?„^r''^'  ^''"— The  Deputy  Minister  of  Pub 

Jfadlf  A^^   *•     ^'"^  ""^'■-  o'  Winnipeg.  i»  >rS^ 

Mfmlreal,  Om.— It  U  sUted  that  a  site  has  been  nur 
«*«ed  on  which  the  Government  building  f^jlon 
treal  are  to  be  erected  at  a  cost  of  about  $"000,000 

^('i"^"""-  .-y"*:— Architects  Storey  4  Van  Egmond 
2LSS"?h,""".""'  P"'  Saskatchewan  BldS.  C^h« 
SSESo„%r"."ir,i°.:oo:""'"*    '    ""^'house    for 

BUSINESS    BUILDINGS. 

Noles  Arrangtd  Alphabetically  by  Statts. 

Aj2i-/7"*-,±i~"w^'-  V-  "'''9'  »  r-  orted  to  have 
o«|ded  to  expend  about  135,000  m  rebnUdiiic  the  iiotd 


_£ffj'*"'f'"'  Ca/.— Newell  Bros..  ji8  W  ist  St.  are 
reported  to  have  secured  the  contract  to  install  the  plumb- 
tog  and  steam  hating  svstem  in  the  lo-story  office  build- 
iii«  of  Wm.  K.  Kerchoff  at  6th  and  Main  Sts. 

So»  Froncueo.  Cal.— It  is  stated  that  steps  are  being 
ttken   to  erect   the  Y.    M.    C.   A.    Building  at  a   cost   of 

According  to  local  press  reporu.  steps  will  be  taken  at 
ff^JS  "*f*.!r*  'oUo"'"*  btuldinas:  A  i^-story  building 
rtPoW  and  Montgonery  SU.  by  the  First  National  Bank 
^ertora;  cost.  $i,j«o,ooo;  D.  H.  Burnham  &  Co.,  Mer. 
Arau-  Excfaancc  Bldg.,  are  the  archts.;  a  lo-story  brick 
MUTJ    e!  C^£r         *»'*«'''  Sts.,  to  cost  »a75,ooo,  by 

^>«M»,  Coto.— The  German- American  Society  (Dr.  A. 
J.  KanSaoan,  Secy.)  is  reported  to  be  preparing  to  erect 
a  fae.000  eiubfaonse. 

DmtT.  Colo.—C.  D.  Griffith,  Pres.  of  the  Manu- 
beturers  Assoc.,  is  reported  interested  in  the  erection 
ot  an   omce   building   to   cost  about   $300,000.' 

tVUminglon^  Del. — Palk.  Fahcy  it  is  stated,  will  erect 
a  4.story  brick  jrarehouae  on  trench  St.  for  Mundy 
Broa..  to  cost  $30,000. 

GediusvUle,  Fta, — It  is  stated  that  plans  are  being  pre- 
pared for  the  Masonic  Temple,  which  is  to  cost  about 
$17,000. 

•Alhenj,  Go. — Miles  k  Brandt,  of  Atlanta,  it  is  re- 
ported, have  secured  the  contract  to  erect  a  s-story  aSx 
140-ft.  hotel,  to  cost  $150,000.  A.  Ten  Eyck  Browne,  of 
Atlanu.  IS  the  arcbt. 

AltoKttt^  Co. — It  is  reported  that  A.  G  Rhodes  has  se- 
cured a  site  on  Marietta  St.  on  which  he  intends  erecting 
an  S-story  business  building. 

BItin  ni.—W.  ;.  Gilbert,  h  is  sUted,  will  erect  In 
the  spring  at  Spring  and  DnPafc  Sts.,  a  new  building. 


Chicaga,  111. — It  is  stated  that  Sidney  Adler  is  contem- 
plating the  erection  of  an  8-story  building  at  292  5lh 
Ave.,  to  cost  $40,000. 

'Kankakee,  III— Ihe  contract  for  the  Y.  M.  C.  A. 
Building  is  reported  awarded  to  Kaufman  &  Wallheier,  of 
Kankakee,  at  $33,155,  exclusive  of  heating  system. 

Bellefille,  III. — Frank  N.  Piester,  owner  of  the  Piester 
Park  &  Cafe,  it  is  reported,  will  expend  $30,000  in  im- 
provements. • 

Ft  IV'ayne,  In  J. -It  is  reported  that  bids  will  be  re- 
ceived by  Weatberhogg  &  Crocker,  Hamilton  Bank  Bld^., 
until  Dec.  a,  for  erecting  a  Q-i^tory  hotel,  120  x  150  xt, 
for  the  Ft.  Wayne  Hotel  Co.  It  will  Ix?  of  h,ird  brick, 
Bedford  stone,  terra  cotta  and  reinforced  concrete; 
probable  cost,  $300,000. 

Iniiaxafolis.  Ind. — The  Northwestern  Amusement 
Co.  (W'm.  J.  Neukom,  Director),  it  is  reported  will 
erect   two   skating   rinks    here. 

It  is  reported  that  plans  have  been  ordered  by  Wm. 
B.  Burford  for  a  s-story  steel,  stone  and  brick  business 
building  to  be  erected  on   S.   Meridian    St. 

Terre  Haute,  Ind. — It  is  reported  that  the  Vir^o 
Temple  of  Labor  Assoc,  has  approved  plans  and  will 
soon  ask  bids  for  erecting  a  $75,000  temple. 

Sioujr  City,  la.— the  5-story  building  occupied  by  the 
Sioux  City  Journal"  is  reported  to  have  been  destroyed 
by  fire. 

Portland,  Me. — The  buildings  occupied  by  H.  H.  Hays 
&  Sons  and  the  Jas.  Bailey  Co.,  at  Middle  and  Free  Sts., 
it  is  stated,  have  been  destroyed  by  fire. 

Baltimore,  Md. — Wm.  C.  Baker  is  reported  to  have  se- 
cured a  site  at  635  W.  Lombard  St.,  on  which  it  is  pro- 
posed erecting  a  6-stDry  fireproof  warehouse,  costing 
about  $40,000. 

Frederick,  Md. — It  is  reported  that  Chas.  Wertheimer 
will  expend  $25,000  improving  City  Hotel. 

'Detroit,  Mich. — It  is  stated  that  contracts  for  erect- 
ing the  brick  and  stone  car  barns  and  freight  shed  at 
Arthur  St.  and  Glengary  Ave.  have  been  awarded  as 
follows:  Masonry,  Thompson  Bros.,  614  Fort  St,  W.; 
carpentry  work,  Wm.  \Valker;  iron  and  roof  work, 
Pennington- Brider  Co.;  painting  and  glaziiiK,  Thos. 
Brooke;  hardware  and  finishings,  Neveaux,  (Hinton  & 
Baxter. 

Grand  Rapids.  Mich. — Daisy  Lodge  of  Elks,  No.  48,  it 
is  stated,  has  had  plans  prepared  for  a  7-story  brick,  stone 
and  steel  temple,  which  it  is  proposed  erecting  on  Ottawa 
St.,  at  a  cost  of  $100,000. 

Minneapolis,  Minn. — Jas.  S.  Roddy  is  reported  to  have 
decided  to  erect  a  5-story  brick  ana  concrete  lAareiliotMe 
at  319   1st  Ave,,  to  cost  about  $35,000, 

Collins,  Miss. — Almost  the  entire  business  section  of 
the  city  is  reported  destroyed  by  fire. 

St.  Louis,  Mo. — It  is  stated  that  the  Planters'  Hotel 
(Lyman  T.  Hay,  Pres.)  is  to  be  improved  at  a  cost  of 
$30,000. 

Jersey  City,  N.  J. — It  is  stated  that  the  contract  to 
erect  a  5-8tory  brick  soxSs-ft.  factory  at  Wayne  and 
Varick  Sts.  for  the  Dixon  Crucible  Co.  has  been  awarded 
to  Wm.  Robertson,  Jr.,  15  Exchange  PI.,  at  about  $45,000. 

New  York.  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  3-stor3»  brick  and  stone 
store  and  office  building  at  Trinity  PI.  and  Rector  St.  for 
United  States  Express  Co.;  cost,  $75,000;  Clinton  & 
Russell,  Archts.;  13-story  brick  and  stone  stores  and  office 
building  at  }6i  Bway.  for  Louis  M.  Jones  &  Co.;  cost, 
$500,000;  F.  C.  Browne,  Archt.;  alterations  to  4  4-story 
brick  and  stone  offices  and  dwellings  at  149  E.  34th  St. 
for  Geo.  G.  Moore;  cost.  $30,000;  Ludlow  &  Valentine, 
Archts.;  alterations  to  6-story  brick  and  stone  office  build- 
ing at  Dclancey  and  Suffolk  Sts.  for  Delancey-Suffolk 
Co.;  cost,  $20,000;  S.  Sass,  Archt 

Syracuse,  AT.  Y. — The  Directors  of  the  Chamber  of 
Commerce,  it  is  stated,  have  voted  in  favor  of  organizing 
a  company  for  the  purpose  of  erecting  a  hotel,  to  cost 
about  $800,600. 

Rockingham,  N.  C. — ^The  Rockingham  Development  Co., 
it  is  reported  has  secured  a  site,  on  which  it  is  proposed 
erecting  a  $25,000  opera  house. 

Ellendale,  N.  D. — Plans  are  reported  as  being  pre- 
pared for  a  $25,000  hotel,  to  be  erected  by  R.  W.  Dickey. 

Timn,  O.— The  Bd.  of  Trus.  of  the  National  Junior 
Order  of  United  American  Mechanics  is  stated  to  have 
decided  to  erect  a  $12,000  building  here  as  an  orphans' 
home. 

Ci>ifiniio<>,  O. — The  members  of  the  Price  Hill  M.  E. 
Church,  it  is  stated,  propose  erecting  a  parish  house,  to 
cost  $25,000. 

Pittsburg,  Pa. — A  permit  has  been  issued  to  the  Pitts- 
burg Brewing  Co.  fo  erect  a  4-8tory  brick  stable  on  33d 
St.,  to  cost  $150,000. 

'Boston,  Pa. — Geo.  B.  Ruch  is  reported  to  have  been 
awaided  the  contract  for  the  erection  of  the  new  silk 
mill  on  the  Ingersoll  tract  for  the  Continental  Silk  Co. 
The  main  building  is  to  be  103x60  ft. 

Reading,  Pa. — It  is  reported  that  Camp  163,  Patriotic 
Order  of  Sons  of  America  (H.  C.  Marcks,  Secy.)  has 
accepted  plans  for  a  clubhouse,  estimated  to  cost  $30,000. 

Mitchell,  S.  D. — The  Elks  are  reported  to  be  planning 
the  erection  of  a  $25,000  lodge  building. 

Chattanooga,  Tenn. — Geo.  Fritcher  is  stated  to  have 
had  plans  prepared  by  Bearden  &  Foreman,  Chamberlain 
Bldg,,  for  a  aslory  «tore  and  apartment  building,  to  be 
erected  at  6th  and  Cherry  Sts.,  at  a  cost  of  $12,000. 

Dallas  Tex.— John  G.  Hunter,  Chmn.  Bldg.  Com. 
Mystic  Shriners,  writes  that  it  is  proposed  to  erect  a 
temple  and  auditorium,  to  cost  about  $150,000.  Contract 
will  probably  not  be  let  until  Feb.  Architect  not  yet 
selected. 

Salt  Lake   City,    Utah. The  barn   and  warehouse  of 

the    Redman    Van    &    Storage    Co.,    it    is    reported     have 
been  destroyed  by  fire. 

Aberdeen,  Wash. — The  erection  of  a  temple,  costing 
about  $15,000,  it  is  reported,  is  contemplated  by  the 
Knights  of  Pythias. 

'Ilenu  marked  thus  give  the  names  of  parties  awarded  contracts. 


Beloit  Wis. — The  Sii{ma  Chi  and  Beta  Theta  Pi,  two 
Beloit  (College  fraternities,  it  is  reported,  are  planning 
the  erection  of  a  chapter  house,  to  cost  $20,000. 

Toronto,  Ont. — A  permit  has  been  issued  for  a  $65,000 
factory,  to  be  erected  by  I.  H.  Her  &  Co.  on  Stirlins 
Road. 

CHURCHES  AND   DWELLINGS. 

Notes  Arranged  Alphabetically  by   States. 

Los  Angeles,  Cal. — It  is  reported  that  Garrett  & 
Bixby,  310  Currier  Bldg.  have  prepared  plans  for  a  3- 
story  apartment  house  to  be  erected  at  Grand  Ave.  and 
4th  St  for  D.  H.  Steele  and  Bernard  A.  VoUmer  ai  an 
estimated  cost  of   $75,000. 

Berkeley,  Cal. — T.  O.  Newson,  906  Bway,  it  is  stated, 
is  preparing  plans,  for  an  apartment  bouse  10  be  erected 
at  Channing  Way  and  Shattuck  Ave.,  at  a  cost  of 
$20,000. 

Denver,  Colo. — A.  W.  Reynolds,  Majestic  Bldg.,  is 
reported  to  have  prepared  plans  for  a  2-story  apartment 
house,  to  be  erected  at  26th  and  Stout  Sts.,  at  a  cost 
of  $i_7,ooo. 

It  IS  stated  that  plans  have  been  prepared  by  Frank 
S.  Snell,  1517  Tremont  St,  for  an  apartment  house  to 
be  erected  at  Washington  and  Pearl  Sts.,  and  13th  and 
J4th  Aves.,  at  a  cost  of  $400,000. 

'Washington,  D.  C. — Mrs.  Norman  Williams,  it  is 
stated,  has  been  granted  a  permit  to  erect  a  4-story 
brick  dwelling  at  1227  16th  St,  N.  W„  to  cosL'  $60,000. 
Wyeth  &  Cresson,  1517  H  St,  N.  W.,  are  the  archts.; 
John    H.    Nolan,    1413    G    St,    N.   W.,    is  the  builder. 

*A  permit  has  been  issued  to  Leo  Simmons  to  erect 
two  3-story  brick  apartment  houses  at  1840  V.  St.,  at 
a  cost  of  $30,000.  Merrel  S.  Vaughn,  Archt;  Wm.  A. 
Vaughn,    builder. 

Atlanta,  Go. — It  is  reported  that  the  plans  of  R.  H. 
Hunt  of  Chatlanooga,  Tenn.,  for  the  Baptist  Tabernacle 
and  institution,  which  is  to  be  erected  at  Luckie  and 
Spring  Sts.,  have  been  accepted.  The  plans  provide  for 
4  buildings,  which  are  to  cost  $250,000.  Dr.  Len  G. 
Broughton  is  the  pastor. 

Marshall,  III. — It  is  reported  that  the  members  of  the 
Congregational  Church  are  contemplating  the  erection 
of   a   $16,000   edifice.      Rev.    Arthur   Miles,    pastor. 

Chicago,  III. — Edw.  Benson,  1779  N.  Clark  St.,  is  re- 
ported to  be  preparing  plans  for  a  3-story  apartment  house 
to  be  erected  on  N.  Paulina  St.,  to  cost  $130,000. 

Delphi,  Ind. — The  members  of  the  Christian  Church,  it 
is  reported,  propose  erecting  a  $12,000  building. 

Russiaville,  Ind. — It  is  stated  that  the  Trustees  of  the 
Friends  Church  will  soon  ask  bids  for  ■  installing  a 
heating  plant   in   the  church. 

'Baltimore,  Md. — A.  K.  Boteler  is  reported  to  have 
secured  the  contract  to  erect  an  edifice  costing  about 
$30,000  for  the  Garrett  Ave.  Methodist  Episcopal 
Church    at    Lexington    and    Monroe    Sts. 

The  Rev.  Edw.  M.  Weigel,  Rector  Sacred  Heart  R.  C. 
Church,  is  said  to  be  planning  the  erection  in  the  spring 
of  a  $150,000  edifice  at  3d  St.  and  Foster  Ave.,  High- 
landtown. 

Detroit,  Mich. — Malcomson,  Higeinbotham  &  Cle- 
ment, Moffat  Bldg.,  are  reported  to  nave  prepared  plans 
for  a  brick  residence  to  be  erected  for  Bert  Lambert, 
200   Horton  Ave.,  at  a   cost  of  $io,oool 

■  Bay  St.  Louis,  Miss. — Among  the  buildings  destroyed 
by  fire  here  on  Nov.  16  are  reported  to  be  the  St.  Joseph 
Convent,  the  Roman  Catholic  Church  and  parsonage  and 
several  business  buildings. 

Hastings,  Neb. — The  members  of  the  First  Congrega- 
tional Church,  it  is  reported,  are  planning  the  erection 
of   an   edifice   costing   about   $16,000. 

Bayonne,  N.  J. — Bishop  John  J.  O'Connor,  it  is  stated, 
has  approved  the  plans  prepared  by  Jas.  F.  Bagnell,  of 
Bayonne,  for  the  edifice  which  is  to  be  erected  for  the 
St.  Joseph  Slavish  R.  C.  Church  at  .'Vve.  E  and  25th' 
St.,    at  a   cost   of  $50,000. 

New  York,  N.  Y. — Plans  have  been  filed  for  the 
erection  of  the  following  buildings:  2  5-story  brick 
tenements  at  149th  St.,  and  St  Anns  Ave.,  for  Moore- 
head  Realty  &  Constr.  Co.,  cost  $80,000,  Edward  J. 
Byrne,  Archt:  5-story  brick  tenement  at  205th  St,  and 
Villa  Ave.,  for  Angelo  Guazzo,  cost  $25,000,  Moore 
&  Landsiedel,  Archts.;  2  5-story  brick  tenements  at 
Anderson  and  Jerome  Aves.,  for  J.  H.  Jones,  cost 
$40,000),    Lloyd  J.   Phyfe,  Archt. 

Buffalo,  N.  Y. — Plans  have  been  filed  for  the  brick 
addition  to  the  chapel  of  the  Church  of  the  Blessed 
Sacrament.      Estimated   cost,    $12,000. 

Lumberton,  N.  C. — The  erection  of  a  $25,000  edifice  for 
the  members  of  the  Baptist  Church  (Rev.  C.  H.  Durham, 
Pastor)   is  reported  contemplated. 

Cleveland,  0. — The  West  Side  Methodists  are  said 
to  be  planning  the  erection  of  a  new  deaconesses'  cot- 
*tage   to   cost   about    $25,000. 

Toledo,  O. — The  Congregation  B'Nai  Israel  it  is 
stated,  has  accepted  the  plans  prepared  by  Sidney  E. 
Aftcl,  Spitzer  Bldg.,  for  the  brick  and  terra  cotta  syna- 
gogue which  is  to  be  erected  at  Woodruff  Ave.  and 
Union    St,    at    a   cost  of    $50,000. 

/'•«/!"«»•?.  Pa. — A  permit  has  been  issued  to  Geo.  H. 
.Shickler  to  erect  two  i-slory  brick  apartment  houses  on 
McKee  PI.,  to  cost  in  all  $40,000. 

Philadelphia,  Pa. — It  is  stated  that  a  new  edifice  cost- 
ing about  $100,000  is  contemplated  by  the  members  of 
the  Calvary  Methodist  Episcopal  Crhurch  (Rev.  G.  W. 
Izer,    pastor). 

Plans  arc  reported  filed  for  a  bachelor  apartment 
house  which  is  to  be  erected  by  the  Richardson  Estate 
at  1722  Walnut  St,  at  a  cost  of  $200,000.  The  struc- 
ture IS  to  he  7  stories,  42  x  169  ft.  of  fireproof  con- 
struction, white  marble  and  brick  and  terra  cotta  trim- 
mings. Dcnby  &  Nute  of  New  York,  N.  Y.,  are  the 
architects. 

Sumter,  S.  C— The  Bldg.  Com.,  it  is  stated,  has 
adopted  the  plans  of  A.  W.  Todd,  of  Charleston,  for 
the  First  Methodist  Church,  to  be  erected  at  a  cost  of 
$30,000. 
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Dallas,  Tex. — C.  Weishel,  it  is  reported,  will  erect  a 
.  modern  $20,000  residence  at  this  place  in  the  near  future. 

Richmond,  Fa.— The  plans  of  D.  Wiley  Anderson, 
920  E.  Main  St.,  for  the  brick  edifice  which  is  to  be 
erected  for  the  West  End  Christian  Church  on  Allen 
and  Hanover  Aves.,  at  a  cost  of  $25,000,  have  been 
accepted    by    the    congregation. 

Winmpeg,  Man. John  Atchison  &  Co.,  51  Merchants' 

Bank  Bide.,  it  is  stated,  is  preparing  plans  for  an  apart- 
ment block,  to  be  erected  at  Maryland  St.  and  Portage 
Ave. 

SCHOOLS. 
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Conway,  Ark.— The  State  Normal  Ed.  of  Trus.,  Little 
Rock,  according  to  reports,  has  approved  plans  for  a 
school  to  be  erected  at  Conway  at  a  cost  of  $40,000. 

Tempe,  Ariz. — It  is  stated  that  bids,  including  plans 
and  specifications,  will  be  received  until  Dec.  3  by 
Alfred  T.  Peters.  Secy.  Ed.  Educ.  for  erecting  a 
science  building,  and  gymnasium  and  auditorium  build- 
ing. Probable  total  cost,  $6o,oqo.  L.  W.  Millard, 
Archt.,    Fleming    Bldg.,    Phoenix. 

Berkeley,  Cat. — It  is  reported  that  the  plans  for  the 
first  section  of  the  Doe  Memorial  Library  at  the  State 
Univ.  have  been  definitely  settled  and  work  is  to  be 
started  at  once.  This  section  will  cost  about  $2,500,000. 
John  Galen  Howard,  of  the  Univ.,  is  the  archt. 

Monmouth,  III. — The  main  building  at  Monmouth  Col- 
lege is  reported  destroyed  by  fire.  Loss  said  to  be 
$40,000. 

Bloomtngton,  III. — The  following  bids  were  opened 
Nov.  9  at  the  Illinois  State  Normal  Univ.  by  the  State 
Ed.  Educ.  (Chas.  L.  Capen,  Bloomington,  Chmn.)  for 
erecting  the  manual  of  arts  building:  J.  L.  Simmons, 
2150  W.  Madison  St.,  Chicago,  $87,650;  English  Bros.,  of 
Champaign,  $88,593;  J-  W.  Evans  Son's  Co.,  of  Blooming- 
ton,  $100,984,  and  R.  B.  Watson  Co.,  of  Chicago,  $105,- 
080.  The  building  is  to  be  fireproof,  143x131  ft.,  of 
brick  and  reinforced  concrete. 

Shirley,  Ind. — It  is  reported  that  J.  S.  Mooney, 
Township  Trus.,  will  receive  bids  until  Dec.  12  for 
erecting  a  school.      Probable   cost,   $10,000. 

Baltimore,  Md. — Mayor  Mahool  has  signed  the  ordi- 
nance appropriating  $54,000  from  the  $1,000,000  loan 
for  the  erection  _  of  a  school  at  Mulberry  and  Payson 
Sts.,  also  an  ordinance  appropriating  $10,000  to  erect  an 
addition  to  School  No.  6  on  S.  Ann  St. 

Neu'tonville,  Mass. — Bids  will  be  received  until  Dec.  2 
by  Geo.  H.  Elder,  Pub.  Bldgs.  Comr.,  City  Hall,  West 
Newton,  for  furnishing  material  and  erecting  a  technical 
training  high  school  at  Walnut  St.  and  Elm  Rd.,  New- 
tonville.  Bids  to  be  submitted  separately  on  the  follow- 
ing: Ventilating  and  heating  plant,  electric  plant.  Geo. 
F  Newton,  Archt.,  6  Beacon  St.,  Boston;  French  & 
Hubbard,   Engrs,.  85   E'each  St.,  Boston. 

Quincy,  Mass. — The  City  Council  has  appropriateld 
$70,000  for  a  school  in  VVard  I.  Architect,  Chas.  A. 
Brigham,  8  Exchange  PI.,   Boston. 

Mankato  Minn. — We  are  informed  that  bids  will  prob- 
ably be  called  for  in  Jan.  for  the  erection  of  a  building 
at  the  State  Normal  School  at  Mankato;  probable  cost, 
$65,000.     Architect,  Clarence  H.  Johnston,  of  St.  Paul. 

Slayton,  Minn. — Bids  will  be  received  until  Jan.  7, 
by  B.  H.  Whitney,  Clk.,  School  Bd.,  for  furnishing 
material  and  erecting  a  brick  addition  to  school  for 
Independent  School  Dist.  No.  52.  Thori  Alban  & 
Fisher,  Archts.,  508  Chamber  of  Commerce  Bldg.,  St. 
Paul. 

Farmington,  Mo. — Riester  &  Rubach,  of  East  St.  Louis, 
111.,  it  is  reported,  are  preparing  plans  for  a  $75,000 
school. 

Bayonne,  N.  J. — The  School  Bd.  is  reported  to  have 
approved    plans    for    School    No.    10. 

Montclair,  N.  J. — Hale  &  Rogers  of  New  York,  N.  Y., 
it  is  stated,  have  been  engaged  to  prepare  plans  for  a 
$50,000  school  to  be  erected  in  place  of  the  present 
building  on  Cedar  Ave. 

Atlantic  City,  N.  J. — ^Henry  D.  Dagit,  435  Chestnut 
St..  Philadelphia,  Pa.",  it  is  stated,  has  completed  plans 
for  a  3-story  parochial  school,  60x100  ft.  which  is  to 
be  erected  at  California  and  North  Atlantic  Aves.  for  the 
E.  C.  Church  of  Our  Ladv  Star  of  the   Sea. 

Newark,  N.  J. — Bids  will  be  received  until  Nov.  26 
by  the  Com.  on  Schoolhouses,  Bd.  Educ.  (R.  D. 
Argue,  Secy.),  for  furnishing  material  and  _  erecting  an 
addition  to  lIic  Warren  St.  School.  Estimated  cost, 
$104,000.  Bids  may  be  submitted  as  a  whole  or  separ- 
ately on  the  following:  Masonry,  iron  and  steel  work; 
carpentry,  plumbing;  roofing  and  metal  work;  electrical 
work.  Separate  bids  must  be  submitted  on  ventilating 
and  heating  system  and  motor  and  motor  wiring.  Henry 
J.  King,  Archi.,  22  Clinton  St.;  Runyon  &  Carey, 
Engrs.,    122    Market    St. 

Far  Rockaway,  L.  I.,  N.  Y. — Jos.  D.  Sulsona,  Pres. 
Latin-American  Institute  of  Far  Rockaway,  is  stated 
to  _  have  secured  a  site  on  which  he  intends  erecting  a 
building  costing  about  $60,000. 

Ossining,  N.  y.— Frank  G.  Wood,  Clk.  Bd.  Educ. 
writes  that  the  contraci  for  erecting  a  high  school  has 
been  awarded  to  John  V.  Schaefer,  Jr.,  &  Co.,  9  to  13 
E.  59th  St.,  New  YorkXity,  for  $53.8i5.  Archt.,  WilSon 
Potter,  3  Union  Sq.,  "New  York  City.  Elds  opened 
Nov.  1 1 . 
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Cincinnati,  0. — Bids  will  be  received  until  Dec.  9  by 
Dr.  T.  M.  Withrow,  Chmn.  Bldg.  Com.,  Bd.  Educ,  for 
erecting  a  high  school  on  Clifton  Ave.,  McMillan  and 
Guy  St.  Bids  may  be  submitted  as  a  whole  or  sepa- 
rately  on    all   branches    of   the    work. 

Cincinnati,  O.— Sam!.  Hannaford  &  Sons,  Hulbert 
Blk.,  it  is  stated  are  preparing  plans  for  a  building 
for    St.    Xavier    College    to    cost    about    $200,000. 

^Philadelphia  Pa,— The  Com.  on  Property  of  the  Bd. 
of  Educ,  it  is  stated,  has  awarded  the  contract  to 
erect  a  12  division  brick  school  at  Montgomery  Ave. 
and  Wildey  St.  to  Lynch  Bros.,  Lippincott  Bldg.,  at 
$124,116.      (Bids  received   Nov.    u.) 

The  lowest  bid  received  at  the  same  time  and  place 
as    the    above    for    erecting    the    1 2    division    Feltonville 


School  at  Rockland  St.  and  Rising  Sun  Ave.,  is  stated 
to  have  been  submitted  by  Cramp  &  Co.,  Commonwealth 
BIdg.,_  at    $117,248. 

It  is  is  stated  that  bids  will  be  received  until  Nov. 
27  for  erecting  a  2-story  building  for  the  College  of 
Physicians  at  22d  and  Ludlow  Sts.;  probable  cost,  $300,- 
000.     Architects,  Cope  &  Stewardson.  320  Walnut  St. 

Allegheny,  Pa, — It  is  reported  that  bids  will  be  re- 
ceived until  Dec.  3  for  erecteing  a  2  story  school  for 
loth  Ward.  It  will  be  of  brick,  terracotta  and  con- 
crete, 176  X  99.6  ft.,  and  cost  about  $175,000.  C,  M, 
Bathberger  &  Son,  archts.,  Wcstinghouse  Bldg.,  Pitts- 
burg. • 

West  Pittsburg,  Pa.— Robinson,  Winkler  &  Mac 
Donald,  House  Bldg.,  Pittsburg,  it  is  stated  have  been 
engaged  to  prepare  plans  for  an  8-room  addition  which 
It  is  proposed  erecting  to  the  school,  bids  for  which 
will   probably   be   asked  by  Jan.    1. 

*Pontiac.  R.  I. — David  A.  Barry,  of  Providence,  is 
reported  to  have  secured  the  contract  to  erect  the 
school  at  $18,787. 

Nashville.  Tenn. — It  is  stated  that  at  the  next  meeting 
of  the  Peabody  Fund  a  grant  of  $1,000,000  will  be  made 
for  the  establishment  of  a  teachers'  college  in  Nashville 
in  connection  with  the  Peabody  Normal  School  in  that 
city. 

Athens,  Tenn. — It  is  reported  that  a  $15,000  school  is  to 
be  erected.     W.  Z.  Long,  Chmn.  Bldg.  Com. 

Beaumont,  Tex. — The  Bd.  of  Trus.  of  the  City  Schools, 
it  is  reported,  will  receive  bids  until  Dec.  6  for  erecting 
a  ward  school   in  the  North  End.  , 

Arp,  Tex. — The  Attorney-General,  it  is  stated,  has 
approved   the   $15,000    independent   school    district   bonds. 

*San  Antonio,  Tex. — Stevenson-Kenyon  Contract  Co., 
of  Dallas,  is  stated  to  have  secured  the  contract  to  erect 
the  dormitory  at  the  Agricultural  &  Mechanical  College,  at 
about  $.(;o,ooo,  and  the  contract  for  the  natatorium  and 
veterinary  hospital  has  been  secured  by  C.  E,  Jenkins,  of 
Dallas,  at  about  $10,000. 

*Seattle.  Wash. — Wm.  Markham,  Secy.  Bd.  Regents, 
State  Univ.  of  Washington,  writes  that  the  Westlake 
Constr.  Co.,  of  St.  Louis.  Mo.,  has  secured  the  contract 
for  the  auditorium,  engineering  and  chemistry  buildings 
(bids  opened  Nov.  12)  at  a  total  for  3  buildings  of  $421,- 
810. 

Chehalis,  Wash. — G.  W.  Bullard  of  Tacoma,  it  is 
stated,  has  prepared  plans  for  an  8-room  addition  which 
it  is  proposed  erecting  to  the  school  at  a  cost  of  about 
$16,000. 

Superior,  Wis. — All  bids  received  Nov.  15,  by  the 
State  Bd.  of  Normal  School  Regents  at  Madison  (Wm. 
Kittle,  Secy.),  for  erecting  an  addition  to  the  Normal 
School  at  Superior,  were  above  the  appropriation  which 
is  $45,000.  Plans  will  probably  be  modified  and  con- 
tract let  to  lowest  bidder. 

Benton,  Wis. — Bids  will  be  received  on  Nov.  26  for 
erecting  a  high  school,  to  cost  about  $23,000.  Architect, 
H  Kleinhammer,  of  Platteville.  M.  E.  Cottman,  Clk. 
School  Bd. 

Madison,  Wis. — M,  E.  McCaffrey,  of  Madison,  Acting 
Secy.  Regents  of  the  University  of  Wisconsin,  writes 
that  bids  have  not  yet  been  asked  for  the  proposed 
women's  eymnasium  building.  The  Regents^  will  meet 
on  Dec.  17,  when  some  action  will  probably  be  taken 
on  matter;   cost  reported  to  be  about  $150,000. 

Kincardie,  Ont. — Bids  will  be  received  until  Dec.  i, 
by  J.  H.  Scougall,  Secy.  Bd.  Educ,  for  remodeling 
the  Central  School.  Bids  tq  be  submitted  as  a  whole 
or  separately  on  the  following:  Excavation,  masonrv, 
carpentry,  heating,  plumbing,  etc.  N.  R.  Darrach, 
Archt.,    St.    Thomas. 

NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings.'* 

Oakland,   Cat. It  is   reported   that   the   Southwestern 

Broom  Co.  has  secured  a  site  at  20th  Ave.  and  E.  14th 
St.,  on  which  it  is  proposed  erecting  a  4-story  factory. 

*Los  Angeles,  Cat. — Ballinger  Bros.,  of  Pittsburg,  Pa., 
are  reported  to  have  secured  the  contract  to  erect  and 
equip  a  brewery  at  Albion  and  E.  Main  Sts.  for  the 
Dviquesne  Brewing  Co.  (Ralph  Muss,  Secy.,  Germain 
Bldg.):  probable  cost,  $250,000.  The  buildings  are  to  be 
of  brick,  steel,  stone  and  reinforced  concrete.  The 
brewery  equipment  will  include  one  175-bbl.  copper  strain 
brewing  kettle,  a  steel  wash  tub,  steel  hot- water  tanks, 
steel  cold-water  tanks,  steel  rice  and  grain  tank,  steel 
malt  bins  of  2,000  bu.  capacity,  with  _  a  closed  beer 
cooler,  2  ice-making  machines  and  additional  machinery- 
driven  bv  directly  connected  motors.  These  motors  will 
be  furnished  with  power  from  2  generators  driven  by 
automatic  engines.  In  addition  to  the  brewery  buildings 
there  will  be  a  bottling  house  and  office  buildings,  stables 
and  ice  plant,  with  a  daily  capacity  of  25  tons.  The 
bottling  house  capacity  will  be  36,000  bottles  per  day. 

Garv,  III.— The  Combined  Liquid  Tank  &  Freight 
Car  Co.,  it  is  reported,  has  secured  a  site  in  Gary  on 
which  it  is  proposed  erecting  ten  brick  buildings  for 
the  manufacture  of  refrigerator  and  stock  cars.  The 
cost  of  the  plant  is  to  be  about  $250,000. 

Logansport,    Ind. — A.    R.    Durkee,    of    Chicago,    it    is 

stated,  is  preparing  plans  for  additions  which  it  is  pro- 
posed making  to  the  plant  of  the  Routh  Packing  House 
Co.  ^  Plans  are  being  prepared  for  a  2-story  ii6xii4-ft. 
packing  house  building  and  a  power  house,  30x56  ft. 
The  buildings  are  to  be  of  brick  and  reinforced  concrete, 
with  gravel  roofs  and  calked  floors  and  electric  fixtures. 

The  Logansport  Radiator  Equipment  Co.  is  reported 
incorporated  for  the  purpose  of  establishing  and  equip- 
ping a  radiator  factory  in  this  city;  capital  $50,000.  J. 
F.   Digan  and  A.   D.   Benson  are  among  the  directors. 

Oxford.  Md.~— The  American  Ice  Co.,  of  Talbot  Co, 
(Jerry  Valiant,  Pres.),  is  asking  bids  on  ice-manufac- 
turing   machinery,    both    new    and    second-hand;     lo-ton 

capacity. 

Jersey  City.  N.  J. — Plans  have  been  completed  ac- 
cording to  reports,  by  John  T.  Rowland,  Jr.,  and  Frank 
Enrich,  Jr.,  both  of  15  Exchange  PI.,  for  the  erection 
of  a  factory  building  for  Jabez  Burns  &  Sons,  manufac- 
turers of  machinery  at  542  Greenwich  St.,  Manhattan, 
on  Clarembnt  ^  Ave.  and  Halstead  St.  It  will  be  of 
brick  construction,  one  story  high,  200-  x  150  ft.     Speci- 
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hcattons    will    call    for    all    modern    improvements,    and 
plans  are  now  said  to  be  ready  for  figures. 

•The  general  contract  for  the  construction  of  a  fac- 
tory building  on  West  Side  .\ve.  and  the  Pennsylvania 
Railroad,  it  is  stated,  has  been  awarded  by  H.  G. 
Kotten  &  Co,  manufacturers  of  pneumatic  tools,  of  I30 
Liberty  St.,  New  York,  to  Ja».  J.  O'Leary,  39  Cort- 
landt  St..  New  York,  N.  Y.  The  new  building  will  be 
of  brick  construction,  2  stories  high  and  equipped  with 
all  modern  factory  improvements. 

Ililtsboro,  N.  C— It  is  stated  that  the  Eno  Cotton  Mills 
is  to  be  enlarged,  the  improvement  including  the  erection 
of  an  addition  to  the  weave  shed.  100x125  ft.,  wnicn 
will  provide  for  the  installation  of  200  additional  looms. 

High  Point,  N.  C— The  High  Point  Hosiery  Mills  Co., 
according  to  reports,  is  said  to  be  planning  the  erection  ot 
another  mill.     Work  will  probably  begin  about  Jan.  1. 

Brevard,  N.  C. — The  Brevard  Light  &  Power  Co.  con- 
templates adding  a  5-ton  ice  plant  to  its  system  next 
season.    J.   W.  Chapman,  mgr. 

Sandusky,    O. — The    Osborne    Eng.  Co.,    of    Cleveland, 

is   said   to   be   preparing   plans    for   a  new   plant   for   the 

Bay  View  Foundry  Co.,  of  this  city,  to  be  erected  next 
spring. 

'Philadelphia,  i'o.-— Plans  have  been  filed  for  a  3- 
story  brewery,  80  x  80  ft.,  to  be  built  at  Trenton  Ave. 
and  Adams  St.  for  Jos.  Straubmuller.  Philip  Haibach 
&  Co.,  2530  Thompson  St.,  are  reported  to  have  the 
contract.      The    cost    will    be    about    $50,000. 


New  Kensington,  Pa.— It  is  stated  that  plans  are 
being  prepared  by  F.  A.  Rider  for  a  brick  cold  stor- 
age   plant    to    be    erected    at    New    Kensington,    for    the 

ew  Kensington  Ice  &  Cold  Storage   Co.     Cost  $40,000. 
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'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


Blacksburg,  S.  C. — G.  Lang  Anderson,  of  Williamston, 
is  reported  interested  in  the  organizing  of  a  company, 
with  a  capital  of  $250,000,  for  the  purpose  of  erecting  a 
cotton  factory  at  Blacksburg. 

Nashville,  Tenn.— The  Nashville  Bridge  Co.,  according 
to  reports,  contemplates  enlarging  its  plant. 

Beaumont,  Tex. — Kyle  Ward,  Secy.  Beaumont  Ice, 
Light  &  Refrigerating"  Co.,  writes  under  date  of  Nov. 
15.  that  the  Bd.  of  Directors  has  decided  not  to  pur- 
chase   the    proposed    additional    machinery    this    season. 

Superior  Wis.— The  Webster  Mfg.  Co.,  mfgrs.  of 
chairs,  will  expend  about  $70,000  in  rebuilding  plant 
recently  damaged  by  fire.  Two  new  buildings  will  be 
erected,  one  80  x  200  ft.,  the  other  81  x  225  ft.  The 
power  plant  was  not  damaged. 

Hamilton,  Ont — The  Dominion  Power  &  Transmission 
Co.  writes  that  it  is  not  proposed  at  the  present  time  to 
erect  a  car  factory. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

Notes  Arranged  Alphabetically  by  States. 

Oakland,  Cal. — The  Council  is  reported  to  be  in  fa- 
vor   of   voting    $100,000   bonds    for   a  garbage   crematory. 

Ft.  Hancock,  N.  J. — Bids  will  be  received  until  Dec. 
17  by  Capt.  M.  N.  Falls,  Constr.  Q.  M.,  Ft.  Hancock, 
for  constructing  a  garbage,  crematory  at  this  post. 

New  York,  N.  Y. — Bids  will  be  received  by  W.  Ben- 
sel,  Comr.  Street  Cleaning,  until  Nov.  29,  for  furnish- 
ing all  the  labor  and  materials  required  for  the  removal 
of  snow  and  ice  in  the  Boros.  of  Manhattan,  Bronx  and 
Brooklyn,  for  the  period  ending  April  15,  1908.  Bids 
will  also  be  received  same  place  until  Nov.  27  for  fur- 
nishing material  and  building  15  scows. 

Homestead,   Pa. — See   "Public    Buildings." 

Johnstown,  Pa. — The  garbage  plant  owned  by  the  Peo- 
ple's Garbage  Co.  and  operated  by  the  Bd.  of  Health, 
IS  reported  to  have  been  destroyed  by  fire. 

MISCELLANEOUS. 

Notes  Arranged   Alphabetically  by   States^ 

Montgomery.  Ala. — Bids  will  be  received  until  Dec. 
II,  by  Capt.  H.  B.  Ferguson,  Corps  Engrs.,  U.  S.  A., 
Montgomery,  Ala.,  for  constructing  bulkhead  at  mouth 
of   Apalachicola    River,    Fla. 

*Los  Angeles,  Cal, — The  Bd.  of  Supv.  is  reported  to 
have  awarded  to  the  Mercereau  Bridge  &  Constr.  Co. 
the  contract  to  construct  3  concrete  culverts  in  the 
Cahuenga  road  district,  at  a  cost  of  $4,257;  also  for  a 
concrete  culvert  across  Griffin  Ave.,  near  the  County 
Hospital,    for    $1,070. 

Santa  Monica,  Cal. — See  "Sewerage  and  Sewerage 
Disposal." 

Vallejo,  Cal. — Bids  will  be  received  until  Dec.  3,  at 
the  Bureau  Supplies  and  Accounts,  Navy  Dept,  Wash- 
ington, D.  C,  tor  furnishing  at  the  navy  yard,  Mare 
Island,  Cal.,  the  following  supplies:  Sen'  481 — 17,900 
lbs,  beams,  2,700  lbs.  trails,  23,600  lbs.  medium  bar 
steel,  8,300  ft.  leather  belting,  Sch.  ^85 — 41,500  lbs. 
commercial  brass  rod,  98,700  lbs.  seamless  brass  pipe, 
65  doz.  gate  valves,  brushings,  bends,  couplings, 
elbows,  etc.  Sch.  448 — 5  induction  motors.  Applica- 
tions for  proposals  should  designate  the  schedules  de- 
sired by  number.  E.  B.  Rogers,  Paymaster  Genl.,  U. 
S.    A.,    Wiashington,    D.    C. 

Washington,  D.  C. — Bids  will  be  received  until  Dec 
II  by  Elliott  Woods,  Suj^t.  U.  S.  Bldgs.  &  Grounds, 
Washington,  for  furnishing  and  delivering,  only,  at 
the  office  of  the  building,  U.  S.  Senate,  Washington, 
of  the  quantities  of  sheet  copper  called  for:  6,250  sheets, 
24  X  96  in.   equivalent  to   100, owo  sq.   ft.   of  material. 

Hawaii. — Bids  will  be  received  until  Dec.  16  by  the 
Lighthouse  Engineer  at  Tompkinsville,  N.  Y.,  for  fur- 
nishing two  4th  order  lanterns  for  Honolulu  Range 
Light   Stations,  Hawaii. 

Anderson,  Ind, — It  is  stated  that  bids  will  be  re- 
ceived until  Nov.  27  by  Edwin  J.  WUcox,  Supt.  Constr., 
for  constructing  a  ditch. 

Lawrenceburg,  Ind. — The  following  are  the  bids  opened 
on  Nov.  13  by  Lieut.  Col.  Wm.  T.  Rossell,  Corps  En^s. 
U.  S.  A.,  Cincinnati,  O.,  for  repairing  and  protecting 
Great  Miami  embankment  at  Lawrenceburg,  Ind. :  (a) 
13,400  cu.  yd.  earth  fill;  (fe)  19,000  sq.  yd.  concrete;  (c) 
total.  John  W.  Scott,  Aurora,  Ind.,  and  George  P. 
Walker,  Cincinnati,  O.,  a,  58  cts.;  b,  00  cts;  c.  $19,173. 
Thos.    J.    McKim,    Lawrenceburg,    Ind.,   a,   z$^   cts.;    fr. 
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StU  tf-i  €,  115.47s.  Albctt  T.  Gridcr,  Aaron.  Ind., 
Hif  Wm.  J.  AkicSuk  Lawreactbats.  a.  84  cts.;  h.  n 
ct>.:  c.  »«6.J««.  U  Eid  Coacrcte  Steel  Co..  Cincin- 
mau.  O..  *,  4SH  cts-:  ft.  $>->o:  r.  $^.399- 

Jfan**.  /a^— It  is  npofted  that  the  Bd.  Co.  Coon. 
«ai  rccmc  bida  oati]  Dae  a.<  for  coastructias  tJw 
Brcwr    Ditch,    MiU    Tovaahip. 

Stm  Ortmmt.  La.— Gea.  Araenc  Fcrillial.  of  the  Stata 
Bd.  of  Eacrs.  i*  icportcd  to  be  completing  a  "port 
for  Bd.  of  Coans.  of  the  Point  Coapce  Drauiue  DiM. 
Ko.  a  oa  its  p«o>oatd  large  drainage  project.  He  6nd* 
that  jS  aolea  of  aaia  canal  will  be  necessary,  involving 
the  «jtca»atioa  of  1.500.000  en.  yds.  of  earth.  In  addi- 
tioa  la  thia  main  canal  it  will  be  necessary  to  excavate 
lateial  caaala  %bich  entail  the  removal  of  500,000  more 
ca.  vda.  of  earth. 

Bida  «in  he  i««i»td  until  Dec  16,  at  the  olBce 
of  the  Ifaaiisippi  River  Comn..  1539  Louisiana  Ave., 
Ne*  Orkaas,  for  ceastructing  771,600  cu.  yds.  levee 
vocfc  ia  the  kmcr  Tensas.  Alcbafalaya  and  Pont- 
chartxaia  Levee  Dista.  Maj.  J.  F.  .Mclndoe.  Coipt 
O.    S.    A. 


Ft.  Hmsw-J,  Jf^— Bids  will  be  received  until  Dec  9 
by  the  Qaaftetmaster  at  Ft.  Howard,  for  repairs  to 
govtramcat  wharf  at  thia  poat. 

Seitmau,  Mat*. — Bids  will  be  received  at  the  office  of 
the  Harbor  and  Land  Comrs.  at  Boston,  until  Nov.  29 
for  riprap  worh  at  the  Third  Ctiii  in  the  town  of  Scita. 
ate.  as  advertised  in  The  Engineering  Record. 

Bortoa.  ifasr. — Bids  will  be  received  until  Dec  14  bjr 
The  Bureau  of  Yards  h  Docks.  Washington,  D.  C 
(R.  C  HoUyday,  Ch.  of  Bureau),  for  dredging  in  the 
slip  at  the  Nary  Yard,  Bostoe.  Appropriation  available, 
»4.Soo. 


,    iftrh. — It    is    reported    that    bids    will    be    re- 

_ntil    Nov.    J7.   by    Hope    Welch,    County    Drain. 

Comff..  for  the  coastmction  of  the  Stoddard  tile  drain. 

Mmmtafolit,    itiun. — Park    bonds    to    the    amount    of 
$50,000  are  reported  sold. 

Ft.  Stmuau,  N.  U. — Bids  will  be  received  until  Nov. 
1,   by   P.    11.    Carrington,    Surgeon,    Public    Health   and 
llariae    Hospital     Service,     for    furnishing    lumber,    en. 
hardware,  etc 


as  Contract   No.  4.   which    was   awarded   in    Feb., 
has    been    declared    forfeited,    and    new    bids    will 


Br—kl)m,  S.  y. — The  contract  for  ihe  construction 
of  the  concrete  drjtlocfc  at  the  Brooklyn  Navy  Yard, 
known 

proaablr  be  called  for. 

In  hts  coming  report  to  Congress.  Sec.  of  the  Navy 
Mctcalf  will  ask  for  about  $1,0005000  with  which  to  re- 
h^U  dry  docks  Noa.  z  and  3,  at  the  Brooklyn  Navy 
Yard. 

BufaJ*.  S.  Y. — We  are  informed  that  bids  were  opened 
by  the  Bd.  Pub.  Wks.  on  Nov.  14  for  constructing  dock 
at  Uhao  St.  and  Buffalo  River  along  the  Oark  and 
Orttw,^  Caaal  and  it  has  been  recommended  to  award 
coatract  to  Geo.  Parks  ft  Son.  317  >5th  St.,  Buffalo, 
for  9s.Mt.    C.  U.  Morse,  Deputy  Eng.  Comr. 

St*mhtnv%lU,  O. — It  is  reported  that  bids  will  be  re- 
ceived by  T.  W.  Vance  Ok.  Bd.  Public  Service,  until 
Dec  a,  for  coastmcting  a  cement  retaining  wall  along 
Fisher's  Rua. 

Partlaad,  Orr. — Bids  will  be  received  by  Lieut.Col. 
S.  W.  Roeaslcr.  Corps  Engn.,  U.  S.  A.,  until  Dec. 
so,  for  oae  stem  wheel  steamboat,  as  advertised  in  The 
Eagiaccfiag   Record. 

ChsrffWim.  5.  C. — We  are  informed  that  the  follow- 
iaw  are  the  bids  on  Nov.  16  at  the  office  of  the  Bureau 
of  Yards  sad  Dodu,  Nsvy  Dept.,  Washington.  D.  C,  for 
a  pile  sad  tiaAer  wharf  at  the  .Navy  Yard,  ChMlartoni 


(a)    For    pier    complete,    in    accordance    with    plans    and 

a;    (by    tor    pier    complete,    length    to    be    570 

cad  of  650  ft.;   (c)   for  complete  work  with  mooi. 

s:    Graat    Wjlkins,    rj!^    Whitehall    St.    AtlanU. 

Ca.,  a,  (151,000:  b,  $i]4,ooo  c  (a  bids),  $125,000  and 
}o6,ooo.  Auop  ft  Peirce,  158  28th  St.,  Newport  News, 
Va.^  a,  tiai.000;  6.  $18,500;  c  (a  bids),  $98,000  and 
tt7M$-  Sfisoas-Mayraat  Co.,  16  Broad  St.,  Charles- 
tOB,^.  C  a.  $IS9.J<5:  *.  $'5,155  (to  deduct);  c,  (fi 
bids)  dedaet  $8,000  to  $57,000.  Raymond  Concrete  Pile 
Co..  14a  Cedar  St-,  New  York.  N.  Y.,  c  (a  bids), 
$im475  and  $119,963.  New  York  Continental  Jewell 
Fiteatwa  Co.,  15  Broad  St.,  New  York,  N.  Y.,  a, 
$IJ9J4o:  b  $iaZ89o;  c  $89,885.  A.  F.  Chapman  dc 
Ca.,  so  Breckenrtdm  St.,  Buffalo,  N.  Y.,  a.  $103,400; 
k,  $M/>oo:  t,  (a  bids),  $80,000  and  $75,000.  Bernard 
MT^fCortlsadt  St.  New  York.  N.  X..  a,  $109,313; 
Sr*96Mt-  WUIiaas  L  Miller.  19  Milk  St,  Bortoa, 
a,  $99,900;  b,  $90,000;  e  (two  bids),  $79,600  and 
Geoeral  Contractias  ft  Eag.  Co..  it-ss  WUtc- 
Sew  York,  N.  Y:,  c  (a  bids),  $73,«30  and 
The  Foundation  Co.,  115  Bway,  New  York, 
Y.,  «,  %i2ifij6;  b,  $113,054. 

'Ctivftfm  Ttr. — ^Tbc  grade  raiaiiig  contractors, 
Gethaft  ft  Bates,  are  reported  to  have  sublet  to  the 
Ifadti  Aaurieaa  Dredging  Co..  of  Ssn  Frsndsco,  Cal.,  a 
csariscl  for  aboat   1,000,000  cu.  yd.  of  fin. 

'Nlitnal  SeUitrs"  Horn*.   Ka.— John  T.  Hume,  Treaa. 
Braaeh.    N.    H.    D.    V.    S.,    National    Soldiers' 


Sowttcm 
Bom,  Vi 


,  Va.,  wriua  that  the  coatract  for  dredging  chan. 

aat  nHasinii.  Jones'  Occfc,  aboat  4^00  cu.  yds.  (bids 
oaeacd  Nov.  1)  has  bcca  awarded  to  W.  H.  French,  of 
Norfolk,  at  15  cts.  per  cu.  yd. 

Jfaa/ord,  Ont. — Bids  win  be  received  lUfSt  Dec  a  by 
fbe  Dept  Pub.  Wks.  fFred  GeHnas,  Secy.).  Toronto,  for 
iSc  coastmction  of  an  extension  to  breakwater,  the  re- 
«!  of  portioe  of  laadieg  pier,  the  construction  of  a 
aod  coacctts  lavetanat  waH.  aad  a  line  of  tonraed 
raared  rfMCC  fUtat.  at  the  town  of  Meaford.  J.  G. 
||<t44iiH    Eagr.,    Confederation    Life    Btdg.,    To- 


ronto 


PftOPOtALS  OPBN. 
For  Proposals  see  pages  64,   65,   66  and  67. 

WAT««. 

Sec  Eag. 

Hew.  sC    Main*.    Seattle,   Warft    Nov.    « 

Wa*.  sC    Aaocduct,  DDrhaanrille,  N.   Y Nov.  aj 

m9T.t7-    Taalc.  MadiaoB  Barracks,  N.  Y Nov.  16 

Adv.  Nov.  16-23. 
Nov.  sy.    Maia.     FUladdphU.     Ps Nov.  23 


Nov.  aS.     Tank  aod  trestle.  Ft  Morgan Nov.    a  Nov.  29. 

.\dv.   Nov.    2  to    16.                                                        N              ,:  XI 

Nov.a8.     Pipe,    Bloomington.    111.  ^ ^o*- '*  S"^- ^9- 

Dec    I.     Water  wka,  Sbellev,  Idaho IS?"  *•  Nov.  29- 

Dec ''I.     Pipe,    etc,    PhoenU,   Aria.    Oct  la  Nov.  30. 

Adv.  Oct.    5  to  26.               ^   .                   „         ,.  S""-  ^°- 

Dec     a.     Add.   to   system,   Phoenix.  Ana S""' '  Nov.  30. 

Dec.    o.     Water   works,    .Minnette,    Ala Nov.  23  Nov.  30. 

Dec   12.     Filter  plant.  Cambridge  Springs,  Pa... Nov.   16  Dec.     i. 

Adv.  No.   16-33.                              ^       .  S"-     V 

Dec  ly.     Water    supply    improv..   etc       Camden,  "ec     a. 

N.  J.    Adv.  Oct   la,   19 Oct  is 

Ian.      I.     Reservoir.    Norway^    Me Nov.  16  Dec     2. 

Jan.      6.     Water  wks.,  Tucson,  Arir     Nov.  '«  _,          , 

Mains,  Grand    Korks.  N.  D........... Nov.  23  Dec     2. 

AttenHon    to    Contractors,    New    York.  Dec.     2. 

N.  Y.     Adv.  Sep.  28  to  Nov.  2 Sep.  a«  Dec.    2. 

Attention    to    Contractors,    etc.,    Rome,  Dec    2. 

N,   V.     Adv.   Oct.   12  to  Nov.    16 Oct  is  Dec.    2. 

Suction  line.   Alexandria,  Va Nov.    9  g«-    ^■ 

SEWERAGE   AND   SEWAGE    DISPOSAL.  ^ilt    I 

Nov.  25.     Washington,    D.    C.     Adv.    Nov.    i6-23-   Nov.  16  Dec.    3- 

Nov.  2I.     Seattle.  Wash Nov.    9  Dec.    3. 

Nov.  27.     White   Plains,    N.    Y Nov.    9  Dec.     4- 

Adv.    Nov.    9    to    23.                                   „  "^=-    •*• 

Nov.  27.     Green     Bay,     Wis S"^' *3  ^^     5- 

Nov.  27.     Adrian.     Mich Nov.  23  Dec     5- 

N0V.27.     Lafayette,     Ind ff°'"- *i  R         I' 

N0V.28.     Norfolk,   Va.  ^ Nov.  16  Dec.    6. 

Nov.  28.     Warren,    O Nov.  23  jJ"^     7- 

Nov.  29.     Bloomington.     Ill Nov.  23  Dec.     9. 

Dec     a.     Cadillac    Mich.     Adv.    Oct     19,    26... Oct   19  Dec.    9. 

Dec.    2.     Valley     City.     N.     D Nov.  23 

Dec.    3.     Auburn.  N.  Y Oct  19  Dee-     9- 

Adv.  Oct.  19  to  Nov.  23.                           ..  Dec-    9- 

Dec     4.     Dayton.    O ' Nov.  23  Dec    9- 

Dec     6.     Forsyth,  Ga Nov.     9  Dec.    9. 

Dec     7.     Stittville,  N.  V !?°''-  '^  G"-?' 

Dec     9.     Orrville.  O Nov.     9  Dec.     0. 

Dec.  17.     Louisville.  Ky.    Adv.  Nov.  23 .Nov.  23  Dec  10. 

Dec.  19.     Wapello.    Ia Nov.  iS  Dec  10. 

Dec.  21.     Santa   Monica,   Cal Nov.  23  Dec  10. 

Dec—.     Ventura.    Cal Nov.    a  Dec   10. 

Dec.—.     South     Bend.     Ind Nov.  23  Dec  12. 

Jan.    15.     Manila,    P.   L     Adv.   Oct  a6  to  Nov.  16. Oct  26 

BRIDGES.  Dec'.  '14! 

Nov.  29.     West   Bethlehem.    Pa.    Oct.  26  Dec   15. 

N0V.29.     Portland,  Ore Nov.    a  Dec  15. 

N0V.29.     Cincinnati,    O Nov.  23  Dec   17. 

Dec     2.     Ft    Benton,   Mont Nov.  23  Dec  17. 

Dec.    3.     Council    Bluffs,     la Nov.  23  Dec  18. 

Dec    5.     River     Falls.    Wis Nov.  23 

Dec.  10.     Jackson,    Minn Nov.  23  Dec  19. 

Dec.  II.     Wailuka,    H.    I Nov.    9  ^ 

Dec.  14.     Norwood,   O.     Adv.   Nov.   33 Nov.  23  Dec.  20. 

Dec.  17.     Philadelphia,    Pa Nov.  23 

Dec  31.     Canton,  China.    Adv.  Oct  26,  Nov.  2.. Oct  26  Dec  23. 

Dec—.     Ventura,    Cal Nov.    2  Dec  30. 

Jan.     7.     Wilmington.    N.    C.     Adv.    Nov.    16-23.  .Nov.  '6  Dee-  3i. 

Jan.      7.     Salem,  S.  D Nov.  16  Dee-  — > 

Dec  — . 

PAVING  AND  ROAB  MAKING,  Dec  — . 

Nov.  25.     Atlantic  City,  N.  J.     Adv.  Nov.   23 Nov.  23  5"-  — • 

Nov.  26.     Seattle,    Wash Nov.    9  jl"- "• 

Nov.  26.     It.    Flagler,    Wash Nov.    9  {|"-     !' 

Nov.  26.     Wilmington,    Del Nov.  16  i»"-     ^• 

Nov.  27.     Kansas    City,    Mo Nov.  23  J»"-     3- 

Nov.  27.     Ottawa.    Ill Nov.  23  -            , 

Nov.  29.     St   Peter,  Minn Nov.  23  \rr     ?' 

Nov.  30.     Greencastle,  Ind.  Nov.  16  i^"-     °- 

Nov.30.     Hillsboro,  O Nov.  16  iVT /.' 

Nov.—.     Tacoma,    Wash Oct  26  {*"''*• 

Dec.     2.     Lebanon,   Ind Nov.  16  {^"-  '^• 

Dec    2.     Columbus     Ind Nov.  23  i»"-   -J; 

Dec.    2.     Martinsville,   Ind Nov.  23  l'"'    ' 

Dec     3-     Monticello,    Ind Nov.    2  .L»"-        • 

Dec     3.     Palatka,  Fla.    Nov.    2  ""•     '■ 

Dec.     3.     MarysviIU,  O Nov.  16  p'w    _ 

Dec.    3.     Bemidji,    Minn Nov.  23  '^"• 

Dec     3.     Portland,    Ind Nov.  23 

Dec.     4.     Logansport  Ind.   Nov.  16 

Dec     4.     Des  Moines,  la Nov.  16 

Dec.     4:     Hartford  City,  Ind Nov.  23  Nov.  25. 

Dec.    4.     Brooklyn,   N.  Y Nov.  23 

Dec.    6.     Salt    Lake    Chy,    Uuh Oct  19  Nov.  25. 

Adv.  Oct  19  to  Nov.  9. 

Dec.     7.     Peru,   Ind Nov.  16  Nov.  26. 

Dec.  II.     Ft   H.  G.  Wright  N.   Y Nov.  16  Nov.  26. 

Dec.  12.     Flemington    N.  J.    Adv.  Nov.  16-23. ..  .Nov.   ■*  Nov.  26. 

Dec.  12.     Anderson,    Ind Nov.  23  Nov.  26. 

Dec  13.     Valparaiso    Ind.    Sep.     7  Nov.  26. 

Dec   16.     Steubenville,   O Nov.  23  Nov.  27. 

Dec.  17.     Providence,  La Nov.  23  Nov.  27. 

Dec  — .     Ventura.    Cal Nov.    2  Nov.  27. 

Jan.  — .     Jackson,    Mich Nov.  23  Nov.  29. 

Feb.     4-     Brick  paving,   Billings,  Mont Nov.  23  Nov.  29. 

Adv.    Nov.  23. 

Feb.     4.     Macadam,   Billinga,    Mont Nov.  23  Nov.  29. 

Adv.  Nov.  23.  Nov.  30. 

POWER  PLANTS,  GAS  AND  ELECTRICITY.  Dec    2. 

Nov.27.     Bay  City.   Mich Nov.  16  Dec    2. 

Nov.  29.     Newtonvilie,   Mass. Nov.  23  yee.     2. 

Dec.    2.     Ft    Worden,    Wash Nov.  23  Dec.    2. 

Dec    3      Vallejo,    Cal Nov.  23  D".    2. 

Dec     3.     Lacompte.  La.   Nov.  16  i^ec     3- 

Dec.    5.     Newburgh,    O Nov.  23  S'c     3. 

Dec  1 3.     Panama    Nov.  23  ijec     3. 

Dec  16.     Montreal,  Oue Nov.  16  Dec    3- 

Dec  20.     Lafayette,    Ind.     Adv.    Nov.    23 Nov.  23  l;ee.    3. 

Dec  21.     Chinook.  Mont Nov,  i«  Dec     4- 

— ^—    Hendersonville,  N.  CL Nov.    a  ,. 

Alenandria.  Va.    Nov.    9  Dec     4- 

Listowel,    (}nt    Nov.  16  n 

Dec.     4. 

BUILBINS*.  Dec    fi. 

Nov.  26.     School,  Jeffersonville,  Ind Nov.  t6  virr      «> 

Nov.  26.     Pub.  bida.,  Danville,  Pa Nov.  16.  Dm      o 

Adv.  Nov.  16-23.  Dec    10 

Nov.  26.     Hospital,    Secaucns,   N.   J Nov.  16  q^c    11 

Nov.  26.     School,    Benton,    Wis Nov.  23  Dec    11 

Nov.  2«.     Jail,    New    Roads.    La Nov.  23  Dec'   11 

Nov.  26.     Schools.  Newark,   N.  J Nov.  23  Dec   1 1 

Nov.27.     Post  office  improv.,  Nashville,  Tenn....Nov.    9  Dec   11 

Nov.  27.     Steel   framing  for  roof  of  Senate  Bldg.,  Dee  ia 

Waahington.  D.   C.    Nov.    9  "ecu 

Nov.  27.     Post  bldg..  Ft  Mackenzie,  Wyo Nov.    9  Dec.  14 

Nov.27.     Pub.  bldg.,   Madison  Barracka,  N.  Y... Nov.  to  Dec  16 

Adv.  Nov.  16.  Dec'.  ,5' 

Nov.  17.     School,    Philadelphia,    Pa Nov.  23  Dec!  17! 

Not.  27.     Htg.    system  at  pub.  bidgs..   New  York,  Dec  1 7 

N.   Y Nov.  2j  May  — . 

'Ittmt  marktd  Ihiu  t(v*  tht  tutmtM  of  partUt  awardtd  eontnttt. 


Post  Office,    Marion,   Ind Oct.  2* 

Adv.    Oct.    26,    Nov.   2. 

Church,  Abilene,  Tex Nov.    9 

Jail,    New   Albany,    Ind Nov.  16 

Hotel,   Bluefield,  W.    Va Nov.    9 

School,   Winfield,  Kan Nov.  16 

Lodge  bldg..   Terre  Haute,   Ind Nov.  16 

Pub.    bldg.,    Columbus    Barracks,    O....  Nov.  23 

School,   1-t    Smith.  Ark Nov.  16 

School.   Kincardie,  Ont Nov.  23 

Poundations,    etc.,    P.    O.    bldg..    Devils 

Lake,    N.    D.     Adv.   Nov.    2,    9 Nov.    2 

Post    bldgs..    Great    Lakes,    North    Chi- 
cago,   111 Nov.  16 

Court   house,  etc..   Ely,    Nev Nov.  16 

Hotel,  Ft  Wayne,  Ind Nov.  23 

Pub.    bldg.,    Tacoma,    Wash Nov.  23 

Pub.    bldg.,    Havre,    Mont Nov.  23 

Pub.    bldg..    Homestead,   Pa Nov.  23 

Post  bldgs.;  Ft.   Worden,   Wash Nov.  23 

Post   Office,    Nevada,    Mo Oct  26 

School,    Allegheny,     Pa Nov.  23 

School,    Temple,    Ariz Nov.  23 

Add.  .to  jail.  AUentown,  Pa Nov.  33 

Pub.  bldg.,  Columbus,   O Nov.  23 

Pub.  bldgs.,    Ashland,   Pa Nov.  23 

Post    Office,    Waldoboro,    Me Nov.    2 

School,    Carbondale,    111 Nov.  16 

School.     Beaumont,     Tex Nov.  23 

Pub.  bldgs.,  .Simcoe,  Ont Nov.  23 

Pub.    bldg.,   Remsen,    N.   Y Nov.    9 

Pub.   bldg.,   Wernersville,  Pa.    Nov.     2 

Remodeling     Hospital     bldgs.,     Los     An- 
geles. Caf    Nov.  23 

Armory,  Chicago,  111 Nov.  23 

Pub.   bldg..  Bay  Minette,  Ala Nov.  23 

Town    hall,     Berkeley,     Cal Nov.  23 

Court    house,     Pulaski,     Tenn Nov.  23 

School,     Cincinnati,     O Nov.  23 

School,   Alpine,    Tex Nov.    2 

Bus.    bldg.,    Jacksonville,    Fla Nov.    2 

Dwelling.    Mobile,    Ala Nov.    9 

New  Indus,  plant.,  Canton,  S.  D Nov.  16 

School,  Canton,  S.  D Nov.  16 

Hospital,   Whipple  Barracks,  Aria Nov.  16 

Adv.   Nov.    16-23. 

School,    Shirley,    Ind Nov.  23 

Jail,   Terre  Haute.    Ind Nov.  23 

School,   Auburn,  Ala Nov.  16 

Pub.    bldg.,    Washington,    D.   C Nov.  16 

Exten.  to  post  office,   Detroit,  Mich Nov.    a 

School,   Pawnee,  Okla Nov.  16 

Tunnel    to    htg.     pub.     bldg.,     Madison, 

Wis Nov.    9 

Pub.    bldg.,    Ocala.     Fla Nov.  16 

Adv.  Nov.   16-23. 

Steamboat   Portland,   Ore Nov.  23 

Adv.    Nov.   23. 

Post    office.    Ann    Arbor,    Mich Nov.    9 

Post  office.  Lancaster,   Pa Nov.  16 

Church.    Falls   City,    Neb Oct  26 

Industrial    plants.    Ft.   William.   Ont... May  11 

School,   Anderson,    Ind Sep.  a$ 

Fire  house,  Ventura,  Cal Nov.    2 

Y.  M.  C.  A.,  Aurora,  111 Nov.    9 

Bath   houses,    Toronto,   Ont Nov.  23 

Pub.  bldg.,   Flint   Mich Nov.  23 

Post  office    South  Bend,  Ind Nov.  16 

Post  office  bldg.,  Albuquerque,  N.  M.... Nov.  23 
Adv.   Nov.    23. 

School.    Coopersville,   Mich Nov.    9 

Post  office  exten.,  Wichita,  Kan Nov.  23 

Add.    to   school.    Slayton.    Minn Nov.  23 

Light   station,  Alaska.  Adv.  Nov.   23 Nov.  23 

Indus,  plant  Oxford,  Md Nov.  23 

School     Mankato,    Minn Nov.  23 

School.   Washington.    D.   C Nov.    9 

School.    Madison,    Minn Nov.  16 

Plans  for  Capitol,  San  Juan,  P.  R Sep.  sS 

Court   house   and  jail,   Cairo.   Ga Oct.  26 

College,   Agricultural    College,   Mich Oct  19 

MISCELLANEOUS. 

Locks,  etc,    Mobile,   Ala Sep.  s$ 

Adv.  Sep.   28  to   Nov.   23. 

Dredging,  Mattituck,  N.  Y Oct  26 

Adv.  Oct.  26  to  Nov.  16. 

Supplies,  Bremerton,  Wash Nov.    9 

Elevator  equipment,  Providence,   R.   I.. Nov.  16 

Street  cleaning,  Evansville,   Ind Nov.  16 

Boiler,  Port  Royal,   S.  C Nov.  16 

Wharf,  Rossport.  Ont  Nov.  16 

Ditch,     Anderson,     Ind Nov.  23 

Lumber,    etc..    Ft    Stanton,    N.    M Nov.  23 

Scows,  New  York,  N.   Y Nov.  23 

Wharf,   North  Keppel,   Ont Nov.  16 

Rep.   rap.   w9rk,   Scituate,   Mass Nov.  23 

Adv.   Nov.  23. 

St  cleaning.   New  York,  N.    Y Nov.  23 

Bulkhead,    Ft   Caswell,   N.  C Nov.    9 

Adv.   Nov.  9  to  23. 

.     R.    R.    work,    Trenton,    Ont Nov.     9 

Breakwater   extension,    Meadford,   Ont.. Nov.  23 

,     Retaining  wall,  Steubenville,  O Nov.  43 

Garbage  disp..  Homestead.  Pa Nov.  23 

Ditch,     Marion,     Ind Nov.  23 

.     Ditch  work,  Wausau,  Wis Nov,     s 

Ditch,   Wheaton,   Minn Nov.    9 

.     Drills,  etc.,    Bremerton,   Wash Nov.  16 

Supplies,     Vallejo,     Cal Nov.  23 

Lumber,  etc..  New  York,  N.  Y Nov.  23 

Garb,   disp.,   Altoona,   Pa Nov.    a 

Adv.  Nov.  2  to  16. 

Telephone  system,  Danville,  111 Nov.  16 

Adv.  Nov.    16-23. 

Boiler,   Minerva,    O Nov.  16 

Ditch   work.   Canton,   N.   Y Nov.    9 

Adv.   Nov.  9  to  23.  • 

Engine,   lathe,  etc.,    Panama Nov.  16 

Wharf  repairs,  Ft  Howard,  Md Nov.  33 

Wharves.    Mobile,    Ala Nov.    9 

El.   ry  franchise.    New  Orleans,   La.... Oct.  26 

Ditch,   Emmetsburg.    Ia Nov.    9 

Wall,  etc.  Ft  H.  G.  Wright,  N.  Y Nov.  16 

Bulkhead.     Montgomery.     Ala Nov.  23 

Copper,   Washington,    D.    C..." Nov.  23 

Lumber,    Nashville,    Tenn Nov.  16 

Adv.  Nov.   16-23. 

Dredging.     Boston,     Mass Nov.  23 

I-evee  work,  New  Orleans,  La Nov.  33 

Lanterns,     Hawaii Nov.  23 

Garbage   crematory.  Ft.   Hancock,  N.  J. ..Nov.  23 

R.    R.    work,    Philadelphia.    Pa Nov.  23 

El.  ry.,  Buenos  Aires,  S.  A Nov.  to 


CURRENT    NEWS   SUPPLEMENT 
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OrRECTORY     OF     NATIONAL     TECHNICAL 

AND    TRADE     SOCIETIES. 

Amiwcan  Society  of  Civil  Engikeirs.  SecreUry. 
Charles  Warren  Hunt,  220  West  S7th  St..  New  York 
S."^"^^''"*''  De^mber  4,  1907.  Paper,  "Invar  (Nicket 
iteel)  Tapes  on  the  Measurement  of  Six  Primary  Base 
Lines." 

AuERiCAN  Society  or  Mechanical  Engiheees.  Sec- 
retary, Calvin  W.  Rice,  29  West  39th  St.,  New  York 
Annual  meeting.  New   York,  Dec.   3-6,    1907. 

Amebican  Institute  of  Electeicai.  Engineers.  Sec- 
iretary,  Ralph  W.  Pope,  29  West  39th  St.,  New  York. 
Wext  meeting,  December  13,  1907.  Paper  on  Duplex 
Stoker  Boiler  and  Results  of  Tests. 

AuEEiCAM  Institute  of  Mining  Engineers.  Secretary 
R.  W.  Raymond,  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.   H.    Merrill,   Jr.,    Chicago. 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,  Washington,   D.   C. 

Association  of  Engineering  Societies.  Secretaiy, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary.  W.  M.  Mackay,  113  Beekman  St., 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
"Clement  H.  McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
TioN.  Secretary,  Prof.  M.  S.  Ketchum,  University  of 
•Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Railway  Engineering  and  Maintenance 
-OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago 

AwERidAN  Water  Works  Association.  Secretary,  J. 
M.  Diven,  Charleston,  S.  C. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint,    Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober,  1232  L»nd  Title 
Building,    Philadelphia. 

National  Association  of  Cement  Users,  President, 
■Richard  L.  Humphrey,  Harrison  Building,  Philadelphia. 
-Annual  convention,  Buffalo,  N.  Y.,  Jan.  20-25,  1908. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  8c6,  258  Broadway.  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Columbus,  O 

Association  of  Railway  Superintendents  of  Bridges 
AND    Buildings.      Secretary.    S.    F.    Patterson,    Concord, 

TJ.  H. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  39tb 
St.,    New   York. 

American  Foundrymen's  Association.  Secretary, 
"Richard  Moldenke,  P.   O.  Box  432,  New  York. 

Engine  Builders'  Association  or  the  United  States. 
Secretary,  J.   L.   Lyle,  39  Cortlandt  St,   New   York. 


PERSONAL     NOTES. 

Mr.  Howard  R.  Smart  has  been  appointed  town  en- 
gineer of  Lincoln,   R.   I. 

Mr.  Leopold  Mercader,  formerly  an  assistant  engineer 
in  the  United  States  highway  work,  has  been  appointed 
bridge  inspector  of  the  Department  of  the  Interior  of 
Porto  Rico. 

Mr,  W.  T.  Dorrance  has  been  appointed  designing  en- 
gineer of  the  Exterior  Zone  of  the  New  York  Central 
■  &  Hudson  River  R.  R.,  with  headquarters  in  the  Grand 
•Central    Station,    New   York. 

Mr.  Charles  P.  Hart,  building  inspector  in  the  Bureau 
of  Buildings,  Philadelphia,  Pa.,  has  been  appointed  en- 
■gineer  of  construction  in  the  same  bureau,  succeeding 
Mr.    F.   G.    Myhlertz,    resigned. 

Prof.  Robert  .Sibley,  formerly  associated  with  Mr.  T.  L. 
"Greenougb  and  the  University  of  Montana,  has  estab- 
lished The  Engineering  Oifices,  at  Missoula,  Montana, 
for  the  practice  <if  civil,  mechanical  and  mining  engineer- 
ing. 

Mr.  W,    A.   Cornelius  has  been  appointed  general   man- 
ager   of    ihr    Nation;,]     Tube    Co.,    of    McKeesport,    Pa., 
succefdinn    Mr,    G.    tl.    Crawford,    who    recently    resigned 
to  become  president   of  the  Tennessee  Coal,   Iron  &  Rail- 
-road  Co. 

Mr.  Foster  Crowell,  the  well-known  New  York  cnn- 
-«ulting  enghie«r.  has  been  appointed  Commissioner  of 
Street    Oeantng    of    that    city,    to    succeed    Dr.    Waliir 


liensel,   who   has   resigned  to  resume  his  former  position 
as  saniLary  superintendent  of  the  Department  of  Health. 

Charles  S.  Magowan,  professor  of  municipal  and  san- 
itary engineering  in  the  College  of  Applied  Science  in 
the  State  University  of  Iowa,  died  Nov.  14,  1907. 
Professor  Magowan  had  been  a  member  of  the  faculty 
of  the  University  of   Iowa   for  twenty-one   years. 

Mr,  C.  F.  Maitland,  formerly  resident  engineer  of  the 
Wyoming  Division  of  the  Union  Pacific  R.  R.,  has  been 
appointed  engineer  of  the  Utah  division  of  that  railroad. 
Mr.  S.  W.  Rano  becomes  resident  engineer  of  the  Utah 
division  and  Mr.  W.  C.  Ferguson  is  in  charge  of  the 
resident  engineer's  office  on  the  Wyoming  division. 

In  addition  to  the  regular  civil  engineering  courses 
of  Columbia  University,  arrangements  have  been  made 
for  a  series  of  supplementary  lectures  by  prominent 
specialists.  Among  those  who  will  lecture  on  sanitary 
engineering  and  allied  subjects  are  Mr.  George  C.  Whip- 
ple, Dr.  Daniel  D.  Jackson,  Prof.  G.  N.  Calkins  and 
Mr.    Allen  Hazen. 

The  following  appointments  are  announced  in  the 
engineering  department  of  the  Boston  &  Albany  R.  R.: 
Mr.  L.  G.  Morphy  to  be  assistant  engineer  of  mainte- 
nance of  way  and  construction,  with  headquarters  in 
Boston;  Mr.  E.  A.  Haskell  to  be  division  engineer  of 
the  Boston  division,  with  headquarters  in  Boston;  Mr. 
W.  F.  Barclay  to  be  division  engineer  of  the  Albany 
division,    with    headquarters    in    Pittsfield. 

Mr.  George  J,  Roberts,  chief  engineer  of  the  United 
Gas  Improvement  Co.,  of  Philadelphia,  has  been  appointed 
first  vice-president  of  the  Public  Service  Corporation  of 
New  Jersey,  in  charge  of  the  operation  of  all  its  gas, 
electric  and  railway  properties.  This  is  one  of  the  most 
difficult  positions  that  American  public-service  companies 
can  present,  and  Mr.  Roberts  has  the  hearty  good  wishes 
of  those  who  are  acquainted  with  his  past  successes  as  he 
assumes   these   for   more   trying  burdens. 

Edward  A.  Handy,  general  manager  of  the  Lake 
Shore  &  Michigan  Southern  Ry.,  died  on  Nov.  21,  in  a 
Chicago  hospital  from  pneumonia,  after  a  three  days' 
illness.  He  was  graduated  from  the  Massachusetts  In- 
stitule  of  Technology  and  entered  railroad  work  in 
1878  as  an  assistant  engineer  of  construction  of  the 
Atchison,  Topeka  &  Sante  Fe  R.  R.  After  several  pro- 
motions, he  left  the  Sante  Fe  and  for  a  year  was 
locating  engineer  of  the  Mexican  National  R,  R.  In 
1881  he  became  principal  assistant  engineer  of  iis 
Xorthern  division  and  in  1883  chief  engineer  of  the 
sanne  road,  holding  the  latter  position  sbouf  five  years. 
In  1888  he  was  appointed  engineer  of  the  Lake  Shore 
division  of  the  Lake  Shore  &  Michigan  Southern  Ry,, 
and  in  1891  chief  engineer  of  the  same  road.  He  held 
this  position  five  years  and  was  then  promoted  to  the 
executive   department 

The  members  of  the  American  Society  of  Civil  En- 
gineers and  of  the  American  Society  of  Mechanical 
Engineers  in  Denver  and  vicinity  entertained  the  ap- 
praisers of  the  Denver  Union  Water  Works.  Messrs. 
John  R.  Freeman,  Charles  L,  Harrison,  Allen  Hazen. 
M.  L.  Holman  and  Frederic  P.  Stearns,  at  a  formal 
dinner  at  the  University  Club  in  Denver  on  Thursday 
evening,  Nov.  21.  The  thirty  engineers  in  attendance 
were  seated  at  one  large  circular  table.  After  dinner 
the  five  guests  responded  extemporaneously  to  subjects 
suggested  by  Mr.  T.  B.  Stearns,  as  toastmaster.  Mr. 
George  G.  Anderson,  as  a  local  member  of  the  American 
Society  of  Civil  Engineers,  and  Mr.  F,  E,  Shepard,  as 
a  local  member  of  the  American  Society  of  Mechanical 
Engineers,  spoke  as  representatives  of  their  respective 
societies.  Mr.  C.  W.  Comstock  and  Mr.  Thos  L.  Wilkin- 
son, to  whom  the  idea  and  the  success  of  the  dinner 
were  due,  replied  to  the  remarks  of  the  toastmaster 
made  in  recognition  of  their  efforts  to  bring  the  local 
members  of  the  two  societies  together  and  thus  promote 
the  professional  interests  of  the  individuals,  as  well  as 
of  the  Societies,  In  addition  to  those  mentioned,  the 
foMoi.  ing  were  also  present:  H.  C.  Crocker,  T.  W.  Jay- 
CO.V,  J,  M.  Houston.  L.  B.  Curtis,  H.  A.  Summer,  H.  j. 
P.urt.  M.  S.  Ketchum,  Y.  A.  Kauffman,  F.  C.  Finkle, 
G,  T,  Prince.  L,  E.  Ashbaugh,  E.  C.  Jansen,  J.  H. 
-Matthcs.  Albert  Carr.  John  B.  Harper,  E.  A.  Lee,  J.  A. 
Heeler.  C.  A.  Yont  and  R.  S.  Sumner.  Practically 
the  same  party  was  also  entertained  on  Nov.  24  by  a 
trip  over  the  Moffat  Road  from  Denver  to  the  Continental 
Divide  and  return  by  Mr.  H.  A.  Sumner,  chief  engineer 
of  that  railroad. 


BUSINESS    NOTES. 

The  Expanded  Metal  &  Corrugated  Bar  Co.,  St  Louis, 
Mo.,  is  furnishing  the  reinforcement  for  three  circular 
reservoirs,  100  meters  in  diameter,  for  the  Potable  Water 
Commission,  City  of  Mexico.  The  order  calls  for  2,600 
tons  of  corrugated  bars.  The  latter  product  has  been 
awarded  a  gold  medal  by  the  Jury  of  Awards  of  the 
Jamestown  Exposition.  This  is  the  fourth  medal  awarded 
to  the  corrugated  bar,  the  last  one  being  given  at  the 
International    Exhibition    in    New    Zealand. 

The  U.  S.  District  Court  for  the  Southern  District  of 
New  York  has  decided  in  favor  of  the  plaintiff  in  the 
suit  of  Jules  Breuchaud  vs.  the  Mutual  Life  Insurance 
Co.  and  Arthur  McMullen.  This  action  was  brought 
for  infringement  of  Mr.  Breuchaud's  patent  No.  563,130, 
issued  June  30,  1906,  for  the  system  of  underpinning 
called  by  his  name  and  involving  the  sinking  of  piers 
through  soft  strata  to  a  firm  support  in  the  plane  of  the 
wall  to  be  underpinned. 

The  B.-iIl  &  Wood  Co.  announces  the  addition  to  its 
well-known  engine  business  of  a  line  of  high  grade  air 
compressors,  designed  to  meet  the  modern  requirements 
for  air  compressing  machinery  equal  in  material  and 
workmanship  to  the  highest  class  of  steam  engine  con- 
struction. These  compressors  are  the  product  of  long 
experience  in  the  design  and  manufacture  of  high  grade 
engines,  combined  with  important  improvements  in  the 
air  compressing  elements.  They  are  designed,  with  large 
bearings  and  wearing  surfaces,  rigid  frames,  effective 
lubrication,  ample  valve  areas  and  intercooling  capacities 
The  main  office  and  works  of  the  company  are  in  Eliza- 
bethport,  N.  J.,  and  the  New  York  office  at  ,7  Battery 
place.  ' 

The  Northern  Engineering  Works,  Detroit,  Mich  .  have 
sold  a  50-ton  3-motor  traveling  crane  to  the  Columbia 
Improvement  Co..  Seattle,  Wash.,  for  its  new  power 
station,  and  a  loton  60-ft  span  crane  to  the  Pittsburg 
plant  of  the  United  Engineering  &  Foundry  Co  The 
Northern  Engineering  Works  also  reports  the  following 
^les  of  Newten  cupolas:  The  Hilgartner  Marble  Co! 
Baltimore;  Noyes  Stove  Co.,  Waterville,  Me.;  Progressive 
Stove  Co.  Colorado  City;  Pocahontas  Iron  Works,  South 
Norfolk,  Va.;  Mississippi  Seating  Co..  Jackson,  Miss  • 
Chickasaw    Iron    Works,    Memphis,   Tenn. 

The  Pittsburgh  Automatic  Vise  &  Tool  Co.,  Pittsburgh 
Pa.,  has  just  completed  a  large  shipment  of  double  and 
single  swivel  vises  to  the  Brazilian  Government,  Rio 
Janeiro.  The  order  is  a  direct  outcome  of  an  inspection 
and  test  made  by  the  Brazilian  Government  at  the 
Jamestown  Exposition.  The  company  reports  that  it, 
plant  IS  running  double  time  to  fill  orders  promptly,  and 
that  despite  the  financial  scare  the  business  of  October 
was  over  twice  that  of  any  previous  month. 

Concrete  piles  are  being  extensively  used  at  present 
for  the  foundations  of  buildings  in  localities  where  the 
sou  IS  of  an  extremely  poor  character,  the  extent  of 
their  use  being  shown  by  the  large  number  of  contracts 
which  are  at  present  calling  for  the  use  of  such  founda- 
lons.  Simplex  concrete  piles  have  been  used  for  founda- 
lons  of  the  Fruit  Auction  Exchange  Bldg.,  corner  of 
Irankl.n  and  Washington  Sts.,  New  York  City  Isaac  G 
Johnson  Steel  Castings  Foundry  on  Spuyten  Duyvii 
Creek,  Spuyten  Duyvii,  New  York  City;  the  refuse  de 
structor    for    the    Borough    of    Richmond,    City    of    New 

J  ;,  J'-  ""'"'"  ^*-  ^"'  New  Brighton,  S.  I 
and  the  addition  to  the  plant  of  the  Standard  Oil  Co' 
at  Claremont  Ave,,  Jersey  City.  The  Foundation  Co" 
.15  Broadway.  New  York  City,  has  jus.  been  awarded 
the  contract  for  borings  and  for  placing  Simplex  concrete 
piles  m  the   foundations  of  a  new  refining  plant   for  the 

Iv  I  u  I  °"  ^°-  °'  N"*  ^°'^  City,  at  Bay  Way 
Elizabeth,  N.  J.  These  piles  are  to  be  used  in  the 
foundations  of  the  tanks,  and  the  walls  of  the  filling 
storage  and  tank  houses.  """ng, 


QUEBEC    BRIDGE    TESTIMONY. 

Last  month  the  Canadian  Commission  of  Inquiry  con- 
cerning the  Quebec  bridge  made  public  the  testimony  of 
Mr.  Cooper  concerning  the  structure,  and  last  week  it 
gave  out  copies  of   the   testimony  of  the   Phceenix   Bridge. 

My  Cooper  testified  that  he  corrected  the  original 
specifications  to  provide  for  a  smaller  wind  load  and 
larger  vertical  loading  than  was  required  at  first  In 
order  to  keep  the  weight  of  the  structure  designed  to 
meet     these     requirements    within    the    original    estimated 
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wricht.  be  nade  aodificalMMU  ia  the  unit  working  strains 


The  floor  system  propooed  for  the 
he  cosMittered  cxce«si%'el]r  heavy  and  advised 
its  weight  to  that  of  the  floors  of  first-class 
faOiaad  bridge*  in  the  United  Stales.  The  preparation 
a(  the  plans  br  the  Phoenix  Bridge  Co.  was  not  given 
mMdKwt  timt,  he  MKificd.  As  a  result  of  the  rush 
«>lh  which  they  woe  piiihiil  through  after  work  was 
hegaa  •■  thcai.  and  hia  a«a  frail  health,  he  was  forced 
»»  rdj  «poa  othets  ceoeetnim  many  parts  of  the  design. 
The  ■BilmiMbip  oo  the  bridge  material  was  per- 
fccttr  MtiifactBiy  to  Mr.  Cooper  in  many  respects,  he 
hot  he  nevertheless  bad  to  make  frequent  com- 
of  the  mechanical  department,  especially  re- 
tbe  facing  of  the  compression  members  and  the 
of  the  pin-holes.  The  material  in  the  bridge  he 
excellent.  He  did  not  consider  that 
the  PhoBix  Bridge  Co.  had  on  the  work  at  all  times,  in 
charge  of  the  erectioa,  an  engineer  fully  cognizant  of 
the  details  of  the  structure,  the  action  of  the  different 
under  the  different  strains  and  camber  move- 
and  the  steps  to  take  in  case  the  theoretical  ex- 
pectatfans  were  not  fulfilled.  He  judged  that  there  was 
•of  due  care  in  handling  bridge  members  at  all  times. 

In  September,  1906,  the  anchor  arm  did  not  work 
itaelf  free  from  the  falsework  near  chords  8,  9  and  10, 
aa  it  rtoold  hare  done,  but  showed  a  tendency  to  lift 
.  at  the  shore  end.  This  Mr.  Cooper  believed  to  be  due 
to  a  failnre  to  consider  the  coopreasioB  of  the  main 
center  post  under  the  additional  load  of  the  cantilever 
arm;  it  threw  an  undue  load  on  the  bents  neai  point  9 
of  the  aiKbor  arm.  An  undue  strain  was  thus  probably 
prodo^M  near  lower  chord  9,  for  at  that  time  the 
splices,  the  weakest  portion  of  the  structure,  were  not 
riretcd  aitd  perhaps  not  fully  bolted. 

On  Ang.  6,  1907,  a  condition  in  chords  7  and  8  in 
the  caatilerer  arm  was  reported  to  Mr.  Cooper  which  he 
iBiiaiihii  il  unsatisfactory  and  subsequent  correspond- 
enee  convinced  him  that  "the  Phoenix  Bridge  Co.  did 
mat  desire  to  make  any  corrections  of  Importance  or  to 
pnt  this  chord  in  a  safe  condition.**  Before  he  could 
take  final  action,  the  more  serious  problem  of  the  bending 
of  diord  9  in  the  aitcbor  arm  was  reported  to  him.  Mr. 
Cooper  testified  that  when  the  condition  of  lower  chord 
7-9  of  the  cantilever  arm  was  report'ed  to  him.  he  first 
uneasy  abottt  the  lower  chord  members.  When 
peraonally  reported  to  htm  on  the  morning 
of  Aog.  J9  a  s34*iti.  deflection  of  the  west  member  of 
lower  chord  9  in  the  anchor  arm,  be  at  once  telegraphed 
to  the  Phaoiix  Bridge  Co.  to  put  no  icore  load  on  the 
bridge  until  after  doe  consideration  of  the  facts.  The 
inspector  who  made  the  report  took  the  first  train  to  the 
ihopa,  but  on  the  evening  of  the  same  day  tele- 
that  the  bridge  was  in  the -river.  Mr.  Cooper 
tealllitd  (hat  stich  a  deflection  in  an  iipportant  member 
aroold  indicate  to  any  intelligent  mind  that  the  chord 
waa  lesa  capable  of  doing  the  duty  it  should  have  done 
'  than  were  it  in  a  perfectly  straight  condition.  He  con- 
(•dered  that  if  prompt  action  had  been  Uken  to  protect 
west  lower  chord  9  of  the  anchor  arm,  which  could  have 
been  done  by  three  hours*  work  and  $100  worth  of  tim- 
ber and  boha,  the  bridge  could  have  been  made  perfectly 
safe  and   anSdent    for    its    intended    purpose. 

Long  before  the  large  traveler  had  passed  to  the  canti- 
lever apan,  according  to  Mr.  Cooper's  testimony,  be 
eaBed  llie  attention  of  the  designing  engineer  of  the 
FhcBiix  Bridge  Co.  to  tbe  undesirability  of  using  it  for 
uaJiat  the  soapended  plan.  A  small  traveler  was 
ih  iiglM  1I  for  this  erection,  and  Mr.  Cooper 
to  (be  bee  of  the  large  traveler  to  erect  it, 
en  (be  oadentandinc  that  as  soon  as  the  small  trayeler 
«••  completed  the  large  one  should  be  removed.  He 
Si  not  know  nntil  after  the  collapse  of  the  bridge  that 
(U*  large  traveler  remained  on  the  afTncture  after  the 
erection  of  the  soapended  span  bad  commenced. 

Tbe  testimony  of  the  officers  and  engineers  of  tbe 
Fhonix  Bridge  Co.  b  to  tbe  effect  that  Mr.  Cooper 
ordered  the  main  span  incresaed  from  1.600  to  1,800  ft. 
end  raised  aone  of  tbe  unit  sfreases  to  an  unprecedented 
am<mnt  in  order  to  keep  tbe  weight  of  the  bridge  damn. 
The  Phonix  Bridge  Co.,  being  paid  on  a  pound  basia, 
would  aalnrally  have  been  glad  to  use  lower  unit  streaaea 
Md  more  metal.  Tbe  fall  of  the  bridge  is  directly 
attxibated  by  Preaident  Reeve*  of  the  company  to  this 
change  in  the  unit  stresses  by  Mr.  Cooper.  The  com- 
pany's designing  engineer  te*tified  that  when  the  first 
deflection  waa  noticed  ia  tiie  lower  diord  be  immediately 
prepaied  a  plan  for  remedying  it,  which  was  sobmiited 
to  Mr.  Cooper  and  waa  in  Ua  pamemion  when  the 
bridge  felL  One  of  the  company'*  representatives  testi- 
fied that  when  engineers  of  tbe  Phonix  Bridge  Co.  re- 
ported a  deflection  of  tbe  chords,  Mr.  Cooper  had  re- 
plied that  there  waa  no  danger. 


OF    SPECIAL    INTEREST    TO 

CONTRACTORS.  BUILDERS,  ENGINEERS 

AND  MANUFACTURERS 

ENCINHIIINQ    AND    BUILDING  SUPPLIES 

WATER. 

NoUs  Arranttd  Alfhabetically  by  Statts. 

U'ashintton,  D.   C. — See  "Public  Buildings." 

'fVilmington,  Del. — The  Water  Comrs.  on  Nov.  ss 
contracted  with  P.  H.  &  E.  Root  of  New  York,  N.  Y., 
for  a  7S-h.-p.  motor  and  blower,  which  will  have  a 
capacity_  of  3.000  ft.  of  cubic  air  per  minute,  for  use  in 
connection    with    the    preliminary    filter    plant. 

Palmttto,  Fla.—T.  D.  Pollard,  Town  Qk.,  writes  that 
the  citizens  on  Nov.  13  voted  to  issue  $25,000  bonds  for 
water  works  improvements.     Engineer  not  yet  selected. 

Letsburg,  Fta. — Mayor  Dozier  is  reported  to  _  be  in 
favor  of  bonding  the  town  for  the  construction  of 
municipal    water    works. 

Ft.  Dade,  Fla. — Bids  will  be  received  until  Dec.  19  by 
the  Constructing  Quartermaster  at  Ft.  Dade,  for  con- 
structing  3   cypress  cisterns  at   this  post. 

SaiaKHah,  Ga. — The  Water  Com.  of  Council  (Alder- 
man Wilkinson,  Chmn.),  is  reported  to  be  considering 
the  general  improvement  of  the  water  works,  to  include 
new  mains,  new  wells  and  improvements  at  pumping 
station. 

Dallas,  Ga. — The  citizens  are  reported  to  have  voted 
to  issue  $30,000  bonds  for  the  construction  of  water 
works. 

Aurora,  III. — It  is  stated  that  bids  will  be  received 
until  Jan.  17  for  furnishing  an  air  compressor  for  the 
pumping  station. 

Rocklon,  III. — There  is  reported  to  be  a  movement  on 
foot   here  looking  to  the  construction   of  water  works. 

Rock  Island,  III. — The  City  Qerk  is  asking  for  prices 
for  twenty-five  M-in.  meters  and  three  ^-in.  meters.  W. 
Treichler,   City   Engr. 

Atlantic,  la. — Bids  will  be  received  until  Dec.  y  by 
T.  E.  Nichols,  City  Clk.,  for  furnishing  material  and 
drilling  2  wells  8  or  10  in.  in  diam.  and  50  ft.  or 
deeper  as  the  supply  of  water  warrants,  casing,  valves 
and  fittings  for  8  or  io;in.  wells  and  8  or  lo-in.  c.  i. 
pipe  to  connect  wells  with  suction  main;  1,000  or  less 
water  meters  from  ^  to  2-in.  in  size;  a  hiRh  duty 
pumping  engine  capable  of  lifting  water  from  a  depth 
of  26  ft.  and  against  a  head  of  90  to  160  lbs.,  and  pump 
700,000  gals,  in  24  hours;  a  triplex  or  power  pump  to 
be  driven  _  either  by  steam  engine  or  operating  under 
80  lbs.  boiler  pressure  or  by  electric  motor  and  capable 
of  performing  the  service  from  a  depth  of  26  ft.  and 
against  a  head  of  90  to  160  lbs.  and  pump  700,000  gals, 
in    24    hours. 

Hancock,  Md. — Henry  P.  Bridges,  1,119  Calvert  BIdg., 
Baltimore,  writes  that  the  proposed  water  works  reser- 
voir and  sewerage  system  will  cost  between  $35,000  and 
$40,000.     Engineer  Arthur  Giesler,  29  B'way,   New  York, 

Benson,  Neb. — E.  A.  Steiger,  City  Clk.,  writes  that  it 
is  proposed  to  extend_  the  water  mains,  at  ,a  cost  of 
$9,000.  Nothing  definite  will  probably  be  done  until 
spring. 

Fremont,  Neb.— See  "Power  Plants,  Gas  and  Electric- 
ity. 

Atlcnlic  City,  N.  /.—Water  Supt.  Van  Gilder  is  re- 
;>orted  to  favor  the  building  of  new  pumping  stations 
and  laying  new  mains  across  the  5-mile  stretch  of 
meadows  from  Absecon;  about  $250,000  will  be  ex- 
pended. 

Ogdensburg,  N.    Y. — The  question  of  procuring  a  pure 
ipply   of  wati  "   '         '  ...... 

Water   Board. 


Leadite,  a  compoaitiau  for  maldog  bell  and  spigot  pipe 
}oinU.  ia  the  «iA}eet  of  a  paaq>hlet  from  The  Leadite  Co. 
•f  America,  tais  Filbert  St.,  Fhiladelpbia.  Teau  of 
TixllH  joints  to  determine  their  rfsMaiire  to  injury  by 
cipaaidaa  and  coatraction,  uneqnal  settlement,  oxidation, 
jar,  Ascfc  and  vfcratioa.  arc  described.  Pressure  test* 
a*  high  s*  450  lb.  per  sqttsre  iacb  are  said  to  have 
been  aade  withoot  catuiag  lesfcsge  of  the  joints. 


supply  of  water  is  reported  under  consideration  by  the 
Wat.      ~ 

New  York  N.  Y. — Bids  will  be  received  until  Dec. 
1 1  by  Jfohn  H.  O'Brien,  Comr.  Water  Supply,  Gas  and 
Electricity,  N.  Y.  City,  for  furnishing,  delivering  and 
erecting  a  system  of  water  curtains,  with  all  piping, 
valves,  manifolds,  sprinkler  heads,  brackets,  supports 
and  all  other  appurtenances,  complete  in  place  and  ready 
for  operation  in  the  high-pressure  pumping  stations  at 
Oliver  and  Sooth  Sts.  and  at  Gansevoori;  and  West 
Sts.,    Bor.   of  Manhattan. 

Lenoir,  N.  C. — It  is  stated  that  bids  will  be  received 
until  Dec.  15  by  J.  C.  Seagle,  Town  Secy,  and  Treas., 
for  $80,000  water  and  $20,000  street  bonds. 

Sulphur  Springs,  N.  C. — See  Power  Plants,  Gas  and 
Electricity. 

Fargo  N.  D. — Bids  will  be  received  until  Dec  a  by 
N.  C.  Morgan,  City  Recorder,  for  making  connections 
with  the  sewer  and  water  main  on  Northern  Pacific  Ave. 

Minerva,  0.— See  "Power  Plants,  Gas  and  Electricity." 

Cincinnati,  O. — The  Bd.  of  Water  Works  Comrs.  is 
reported  to  have  decided  to  make  some  changes  in  set- 
tling reservoir  No.  2  of  the  new  water  works  at  a 
cost  of  about  $43,000. 

East  Slroudsburg,  Pa. — The  Boro'  Council  is  reported 
to  be  considering  the  construction  of  a  new  reservoir, 
also  the  procuring  of  a  better  water  supply  for  the 
town. 

Philadelphia,  Pa. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Pittsburg.  Pa. — Controller  John  B.  Larkin  is  reported 
to  have   submitted  to   Mayor  Guthrie  estimates   for  work 

f>roposed  for  the  Greater  Pittsburg  as  follows:  Pre- 
iminary  filtration  plant,  $6op,ooo;  tree  bridges,  $3,000,- 
000;  subway  tunnel  for  traction  purposes,  with  2  spurs, 
$8,000,000;  new  city  hall,  $3,000,000,  and  new  market 
house,  $3,000,00. 

Ft.  Pierre,  S.   D. — Bids  are  wanted,  it  is  stated,  until 

tan.  31,  for  the  $9,000  water  work*  bonds.  M.  A.  Mac- 
lillen.  City  And. 

Elgi".   Tex. — See  "Power  Plants,   Gas  and   Electricity." 
*ll*ms  marked  thus  give  the  nanus  of  parties  awarded  contraett. 


Mineral  Wells.  Tex. — The  State  Attorney  General  has 
approvc*d  an  issue  of  $10,000  water  bonds  and  $15,000 
sewer   bonds. 

Puyallup,  Wash. — The  City  Council  is  reported  to  be 
considering  the  matter  of  utilizing  the  five  springs 
owned  by  the  city  in  connection  with  the  Salmon  Creek 
spring  at  Suihner,  to  furnisti  a  water  supply  for  Puyal- 
lup. City  Engr.  Wheeler  is  reported  to  nave  suggested 
the  construction  of  a  concrete  reservoir  to  hold  about 
24   hours*   flow. 

'Seattle,  Wash.— San&e\d  &  Gifford,  of  Seattle,  secured 
contract  on  Nov.  16  for  furnisliing  and  laying  water 
mains  in  6th  Ave.  N.  W.,  as  follows:  3,874  lin.  ft.  12 
in.  wood  water  pipe,  $2;  13,100  lin.  ft.  8  in.  wood  water 
pipCj  $1.35:  230  Im.  ft.  6  in.  c.  i.  pipe  hydrant  connec- 
nections,  *i.5o:  100  on.  yd.  extra  e.xcav.,  10  cets.;  total. 
$32,668,  including  valves,  hydrants,  etc.  They  also  se- 
cured  contract    for    water   mains   on    Ewing   St.,   $2,148. 

Marinette,  Wis. — The  Cii'y  Council  is  reported  to  have 
voted   to   purchase   the    local    water    plant. 

Winnepeg,  Man. — Magnus  Peterson,  Secy.  Bd.  of 
Control,  writes  that  the  date  of  opening  o.f  bids  for  the 
supply  of  approximately  15  miles  of  assorted  pipe  has 
been  extended  from  Nov.  15  to  Jan.  15.  Specifications 
and  forms  of  tender  may  be  obtained  at  Ine  office  of 
H.  N.   Ruttan,  City  Engr. 

Hamilton,  Ont. — The  Fire  and  Water  Com.  of  Council 
is  reported  to  have  decided  to  procure  bids  for  electric 
pumps,  and  competition,  it  is  said,  will  be  open  to 
foreign    as    well    as   Canadian    manufacturers. 

City  Engr.  Barrow  is  reported  to  have  estimated  the 
cost  of  laying  a  12-in.  pipe  to  supply  the  town  of  Dun- 
das  with  water  at  $38,000,  but  nothing  will  be  done 
in   this   matter  until   after   pumps   are   purchased. 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Notes  Arranged  Alphabetically  by   States. 

Washington,  D.  C. — See  "Public  Buildings." 

Vienna,  Ga. — Surveys  and  estimates  are  being  prepared 
to   determine  the  cost  of  constructing   a  sewerage   system. 

Galva,  III. — The  Bd.  of  Local  Improv.  is  reported  to 
have  decided  to  construct  sewer  system,  to  cost  $30,000. 

Anna,  III. — J.'  L.  Hammond,  Secy.  Bd.  Local  Improv., 
writes  that  Chas.  W.  Brown,  of  Jacksonville,  is  preparing 
plans  for  a  sewerage  system,  to  cost  about  $12,000. 

Elgin,  III. — Local  press  reports  state  that  plans  have 
been  completed  for  the  proposed  sewer  system  for  the 
6th  Ward. 

Evansville,  Ind.- — We  are  informed  that  bids  will  be 
received  on  Dec.  7  by  the  Bd.  of  Pub.  Wks.  (W.  F. 
Wunderlich  Clk.)  for  constructing  pipe  sewers  on  7th  and 
4th  Aves..  and  in  an  alley  east  01  Main   St. 

*Kendallville,  Ind. — Wm.  P.  Myers,  City  Clk.,  writes 
that  the  contract  for  constructing  sewer  in  Richmond  St. 
(bids  opened  Nov.  22)  has  been  awarded  to  Moelering 
Constr.  Co..  of  Ft.  Wayne,   for  $4,945. 

Sterling.  Kan. — Mayor  D.  J.  Fair,  Jr.,  is  reported  to 
favor  the  construction  of  a  sewerage  system  for  the  town. 

Paola,  Kan. — E.  D.  McLaughlin,  City  Clk.,  it  is  stated 
will  receive  bids  until  Dec.  3  for  constructing  lateral 
sewers. 

Shelbyville,  Ky. — The  citizens  are  reported  to  have 
voted  to  construct  a  system  of  sewer*. 

Lexington,  Ky. — E.  G.  Katenhuber,  Jr.,  Asst.  Engr. 
on  Sewers,  writes  that  bids  will  probably  be  called  for 
early  in  Jan.  for  about  one-half  mile  of  12-in.  sewer  in 
heavy  rock  cut.  He  further  states  that  bonds  to  the 
amount  of  $25,000  will  be  sold  about  Jan.  1  to  be  used 
for  main  sewer  work  now  under  construction. 

Hancock,  Md. — See   "Water." 

Gloucester,  Mass. — The  citizens  will  on  Dec.  3  vote  on 
the  question  of  establishing  a  sewerage  system.  Winslow 
L.  Webber,  City  Engr. 

Boston,  Mass. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

Minneapolis,  Minn. — Local  press  reports  state  that 
work  is  about  to  commence  on  the  construction  _  of  a 
tunnel  and  drop-shaft  on  38th  St.  at  the  Mississippi 
River  in  connection  with  the  proposed  construction  of 
a  new  sewerage  system  throughout  the  extreme  southern 
part  of  the  city,  to  include  Linden  Hills  and  Cottage  City. 

St.  Louis,  Mo. — A  bill  has  been  introduced  in  Council 
providing  for  the  extension  of  the  Glaise  Creek  sewer 
through  Carondelet  Park  to  Kansas  St.,  to  cost  about 
$140,000.  • 

Holdrege,  Neb.—N.  Nelson,  City  Clk.,  writes  that 
about  $20,000  will  be  expended  for  sewers. 

Portsmouth,  N.  H. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Albuquerque,  N.  M. — Jas.  N.  Gladding,  City  Engr., 
writes  that  plans  are  being  prepared  for  a  sewerage  sys- 
tem; probable  cost  $375,000. 

Brooklyn,  N.  Y. — See  "Power  Plants,  Ga*  and  Elec- 
tricity." 

Rochester,  N.  Y. — The  Bd.  of  Contract  has  rejected 
bids  received  Sept.  25  for  500  ft.  of  riveted  steel  pipe 
for  a  part  of  the  new  21st  ward  sewer;  the  lowest  bid 
amounted  to  $3,543.  "^^^  plans  will  be  changed  and 
longer  lengths  of  pipe  used. 

Fargo,  N.  D. — See  "Water." 

Springfield,  0.— All  bids  opened  by  the  Bd.  of  Pub. 
Wks.  (F.  A.  Crothers,  clk.)  Nov.  20  for  furnishing  ma- 
terial and  constructing  a  portion  of  the  high  level  inter- 
cepting sewer  to  include  9,816  lin.  ft.  vitri.  pipe,  plain 
or  reinforced  concrete  sewer,  9,376  lin.  ft.  6  in.  pipe 
house  connections,  Y  branches,  manholes,  17,875  cu.  yds. 
rock  cxcav.,  115  cu.  yds.  Oass  A  concrete,  etc.,  have  been 
rejected  and  new  bids  will  be  received  on  Dec.  18  as  ad- 
vertised in  The  Ehcineerihc  Record.  W.  H.  Sieverling, 
City    Eng. 

Norwood  P.  O.,  Cincinnati  0. — It  is  stated  that  the 
Bd.  Pub.  Service  (L.  H.  Obhart,  Clk.)  will  receive  bids 
until  Dec.  1^  for  constructing  a  sanitarv  sewer  in  a 
portion  of  Stierman  Ave.  Jas.  A.  Stewart,  Engr.,  712 
Traction   Bldg.,   Cincinnati. 
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Brooklyn  N.  y._Bids  will  be  received  until  Dec.  1 1 
by  Bird  S.  Coler,  Boro.  Pres.,  for  furnishing  material 
and    constructing   sewers   in    E.    4th    and    44th    Sts.      En- 


gineer s  estimate;  762  lin.  ft.  36-in.  brick  sewer;  3,965 
lin.  ft.  i2-in.,  981  lin.  ft.  is-in  pipe;  5,100  lin.  ft.  6-in. 
house  connection  drain;  45  manholes:  30  M.  ft.  sheet- 
ing and  bracing,  etc. 

Eaton,  O.— Bids  are  wanted,  it  is  stated,  until  Dec  16 
for  $10,000  sewer  bonds.     R.  F.  Craig,  Mayor. 

*Lancastetr,  Pa.— The  detail  bid  of  Reilly  &  Riddle,  of 
Philadelphia  the  successful  bidder  for  completing  Water 
St.  sewer  (bids  opened  Nov.  11).  is  as  follows:  Nine 
thousand  cu.  yd.  earth  excavated,  classes  A  and 
B,  90  cents;  3,700  cu.  yd.  rock  excavation,  $2.80;  lav* 
mg  2,200  ft.  6-in.  rock  underdrain,  62  cents;  1,000  it. 
108  in.  cpncrete  sewer  in  earth,  $12.50;  1,200  ft.  108  in. 
concrete  sewer  in  rock,  $12.50;  75  ft.  72  in.  concrete 
sewer  in  earth  or  rock,  $8.75;  60  in.  concrete  sewer  in 
earth  or  rock,  $7.10  48  in.  concrets  sewer  in  earth  or 
rock,  $5.60;  36  in.  concrete  sewer  in  earth  or  rock,  $5; 
^o  in.  concrete  sewer  in  earth  or  rock,  $4.35;  20  ft.  30 
m.  pipe  sewer,  $3.75;  300  ft.  24  in.,  $2.15;  900  ft.  i8  in., 
$1.25;  15  in.,  94  cents;  100  ft.  12  in.,  60  cents;  300  ft. 
10  in.,  62  cents;  8  in.,  38  cents;  300  f£,  6  in.,  30  cents; 
SM.  ft.  timber  cradle,  $56.25;  loM.  ft.  sheeting  left  in 
trench,  $37.50;  60  cu.  yd.  earth  excavated  below  grade 
filled  with  crushed  stone,  $3.10;  25  cu.  yd.  earth  exca- 
vated below  grade  filled  with  Port,  cem.  con.,  $11.25; 
40  cu.  yd.  brick  masonry  laid  in  Port.  cem|  mortar, 
$12.50;  brick  masonry  laid  in  Nat.  cem.  mortar,  $10; 
50  cu.  yd.  Portland  cement  concrete,  $10;  50  cu.  yd. 
rubble  masonry  laid  in  Nat.  cem.  mortar,  $6.25;  3,000  lbs. 
iron  castings,  5  cents;  2,000  lbs.  wrought  iron  fittings, 
5  cents;  25  cu.  yd.  rip  rap,  $2.50;  total,  $52,842,  to  be 
completed  Sept.  i,  1908.  Totals  of  other  bids:  E.  G. 
Gummel,  Washington,  D.  C,  $54,226  (300  days);  R.  A. 
Malone,  Lancaster,  $55,655   (200  days). 

Philadelphia,  Pa.— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

McKeesport,  Pa. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec.  5  by  C.  E.  Soles,  City  Compt,  for  con- 
structing a   i5-in.   terra  cotta  sewer  in  Jim  Crow  Alley. 

Kane,  Pa. — The  Borough  Council  (Dr.  J.  Balier, 
Pres.)  is  reported  to  be  making  preparations  for  the 
disposal  of  the  sewage  of  Kane. 

Scranton,  Pa. — ^The  City  Council  is  reported  to  be 
considering  the  construction  of  a  septic  ^ank  and  con- 
tract bed  system  for  sewage  disposal  in  the  loth  Ward 
to   cost  about   $33,000. 

Yorkville,  S.  C. — The  citizens  are  reported  to  have 
voted  to  issue  $25,000  bonds  for  the  construction  of  a 
sewerage   system. 

Chattanooga,  Tenn. — Local  press  reports  state  that  bids 
will  be  received  until  Dec.  3  by  Robt.  Hooke,  C^ity  Engr., 
for  constructing  ij4  miles  of  sanitary  sewers  in  Grand 
View  Hotel  Dist.,  known  as  No.  12.  Estimated  cost, 
$28,000. 

Cameron,  Tex. — C.  B.  Beatty,  City  Secy.,  writes  that 
the  proposed  sewerage  system  will  cost  about  $12,000. 
Bonds  have  not  yet  been  sold.  Engr.,  N.  Werenskiold, 
of  Dallas. 

Seattle,  Wash. — We  are  informed^that  new  bids  will 
probably  be  called  for  in  about  6  weeks  for  con- 
structing^ the  Green  Lake  section  of  the  north  trunk 
sewer.  The  lowest  bid  recently  received  for  the  sewer 
amounted  to  $993,036  and  was  rejected  as  being  too  high. 
C.   B.   Bagley,    Secy.    Bd.    of  Pub.   Wks. 

Chester,  W.  Va. — We  are  informed  that  Engineer  John 
A.  George,  of  East  Liverpool*  O.,  is  constructing  a  sewer- 
age system  here  for  the  (Chester  Improvement  Co. 

Cashton,  Wis. — It  is  reported  that  surveys  are  being 
made  for  a  sewerage  system. 

BRIDGES. 

Notes  Arranged  Alphabetically  by  States. 

Newport,  Ind. — It  is  stated  that  bids  will  be  received 
until  Dec.  4  by  the  Co.  Comrs.  at  Newport  for  construct- 
ing the  superstructure  of  the  bridge  across  Wabash 
River. 

Muncie,  Ind. — It  is  stated  that  bids  will  be  received  un- 
til Dec.  4  by  the  Co.  Comrs.  at  Muncie  for  constrticting 
3  bridges,  2  across  Mississinewa  River  and  the  otHer 
across  White  River. 

Pacli,  Ind. — It  is  stated  that  bids  will  be  received  until 
Dec.  3  by  the  Bd.  Co.  Comrs.  for  constructing  a  new 
floor  system  for  the  Finley  bridge.  Alvin  B.  Ham,  Co. 
Aud. 

*Iowa  City,  la. — The  Bd.  of  Supervisors  is  stated 
to  have  awarded  the  contract  for  constructing  a  bridge 
over  Iowa  River  to  the  Iowa  Bridge  Co.,  of  Des  Moines, 
for  about  $26,500. 

Topeka,  Kan. — Bids  will  be  received  any  time  prior 
to  Jan.  I  for  the  construction  of  a  steel  viaduct  at  Bran- 
ner  St.  for  Topeka  St.  Ry.  Co.  (A.  M.  Patten,  Gen. 
Supt.,  Topeka)  and  the  Atchison,  Topeka  &  Santa  Fe 
Ry.  Co.  (C.  A.  Morse,  Ch.  Engr.,  Topeka);  cost  re- 
ported to  be  $60,000. 

Girard,  Kan. — It  is  stated  that  bids  will  be  received 
until  Dec.  10  for  constructing  the  iron  superstructure 
for  4  I-beam  and  a  70-ft,   truss  bridges. 

It  is  stated  that  bids  will  be  received  until  Dec.  9  by 
Fred.  A.  Gcrrcn,  Co.  Qk.,  Girard,  for  constructing  the 
stone  superstructure  for  the  following  bridges:  Vehlow 
Bridge  in  Walnut  Township ;  Dunlop  Bridge  in  Baker 
Township;  Devlin  Bridge  in  Washington  Township;  stone 
arch  bridge  consistinj^  of  2  lo-ft  arches  in  Sherman 
Township. 

*Chanute,  Kan. — The  Southwestern  Bridge  Co.,  of 
Joplin,  Mo.,  has  secured  the  contract  to  build  a  bridge 
across  Neosho  River,  near  CThanute.  The  crossing  con- 
sists of  one  200-ft.  span,  one  70-ft.^  span,  and  two  30-ft. 
steel  approaches,  the  roadway  being  20  ft. ;  contract 
price,  $11,573.  Work  will  be  completed  about  June 
I,   1908. 

Sunrise.  Minn. — Bids  will  be  received  until  Dec.  1 5 
by  G.  E.  Deming,  Town  Clk.,  for  $4,000  bridge  bonds. 

Kansas  City,  Mo. — We  are  informed  that  a  reinforced 
concrete  bridge  is  to  be  constructed  over  Gooseneck  Creek 
at  Independence  Ave.  in  the  spring,  at  a  cost  of  about 
$12,000.     E.  A.  Harper,  City  Engr. 


St.  Louis.  Mo. — Thf  City  Council  is  stated  to  have 
passed  the  bill  pending  for  the  construction  of  a  free 
bridge  over  the  Mississippi  River  at  Chouteau  Ave.,  for 
which  the  citizens  voted   to  issue  $3,500,000   bonds. 

Niagara  Falls,  N.   Y. — See  "Railroads." 

New  York,  N.  F.— Bids  will  be  received  until  Dec.  9 
b^  Jas.  W.  Stevenson,  Comr.  of  Bridges,  New  York 
City,  for  the  construction  of  the  masonry  piers,  surface 
and  sub-surface  changes,  and  steel  super-structure  of 
the  Manhattan  and  Brooklyn  approaches  of  the  Manhat- 
tan bridge,  over  East  River,  between  the  Boroughs  of 
Manhattan   and   Brooklyn,     Security,   $800,000. 

Fargo.  N.  D. — It  is  stated  that  Arthur  G.  Lewis.  Co. 
Aud.,  will  receive  bids  until  Dec.  4  for  replanking  or 
paving  Front  St.  bridge  and  approach  thereto;  also 
repairing  bridge  in  Barnes  Township  over  Sheyenne 
River. 

i  iMn,  0. — The  County  Surveyor  has  completed  plans 
and  specifications  for  repairing  and  painting  Washington 
St.  bridge;  estimated  cost,   $2,960. 

Toledo,  O. — The  Bd.  of  Pub.  Service  is  stated  to  have 
approved  plans  for  the  construction  of  the  Lake  Shore's 
bridge  to  cross  Swan  Creek  from  Monroe  St.  to  Goose 
Point.  The  bridge  will  be  a  rolling  lift,  and  cost  ap- 
proximately $85,000.  S.  Rockwell,  Ch.  Engr.,  Cleve- 
land. 

Cleveland,  O. — Wm.  J.  Carter,  City  Engr.,  is  stated  to 
have  been  authorized  to  prepare  plans  for  high  level 
bridges  to  be  constructed   over   Cuyahoga    River. 

Celina,  O. — It  is  reported  that  bids  will  be  received 
until  Dec.  4  by  the  Co.  Comrs.  at  Celina,  for  construct- 
ing the  superstructure  of  John  Bridge,  Blackcreek  Town- 
ship, also  a  steel  bridge,  known  as  Tickle  Bridge  in 
Blackcreek  Township,  each  bridge  to  have  a  64-ft.  span 
and    16-ft.   roadway.     T.   A.   Weis,   Co.   Aud. 

Pittsburg,   Pa.— See   "Water." 

Etna,  Pa. — Bids  will  be  received  at  the  oflSce  of  A.  R. 
Dunbar.  Boro.  Clk.,  for  constructing  2  bridges;  a  steel 
girder  bridge  with  the  necessary  abutments,  over  Pine 
Creek  on  Grant  Ave. :  also  a  bridge  over  Little  Pine 
Creek  on  Dewey  St.  Bids  to  be  submitted  on  3  different 
plans:  1st,  a  steel  girder  bridge  with  necessary  abut- 
ments: ad,  reinforced  concrete  arch  bridge;  3d,  a  masonry 
ribbed   arch   bridge. 

*Spokane,  Wash. — The  County  Comrs.  are  stated  to 
have  awarded  the  contract  for  constructing  the  Le  Pray 
Bridge  over  Spokane  River  about  26  miles  below  the 
city,  to  Mm.  ()liver,  of  Spokane,  for  $8,500. 

Mt.  Vernon,  Wash. — John  W.  Meehan,  County  Engr., 
ts  reported  to  have  been  authorized  to  secure  plans  and 
specifications  for  a  262-ft.  steel  span,  20  ft.  wide,  for  the 
Mt.   Vernon  Bridge. 

Wheeling,  W.  Va. — The  City  Council  is  reported  to 
have  decided  to  issue  $25,000  bonds  for  the  Market  St. 
Bridge. 

La  Crosse,  Wis. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec.  6  at  the  office  of  C.  H.  Rawlinson,  C^o. 
Clk.,  for  constructing  a  steel  bridge  over  Black  River; 
also  laying  new  girders  and  flooring  in  the  McGillivrary 
bridge. 

Menominie,  Wis. — Bids  will  probably  be  received  about 
Dec.  6  by  F.  W.  Rowe,  City  Clk.,  for  the  construction 
of  a  bridge  over  Red  Cedar  River;  cost  about  $30,000. 

PAVING  AND  ROAD   MAKING. 

Notes  Arranged  Alphabetically  by  States. 

Los  Angeles,  Cal. — The  construction  of  a  road  from 
Los  Angeles  to  Yuma  via  San  Diego  is  reported .  con- 
templated. 

Oakland.  Cal. — The  City  Council  is  reported  to  be 
considering:  the  construction  of  a  boulevard  around 
Lake   Mentt. 

Boulder,  Colo — It  is  stated  that  bids  will  be  received 
until  Dec.  7  by  T.  W.  Jaycox,  State  Engr.,  Denver,  for 
constructing  and  repaving  i  2-3  miles  of  county  wagon 
road  from  Jamestown  to  Allen  Park. 

Washington,  D.  C. — See  "Public  Buildings." 

*  Wilmington,  Del. — Francis  A.  Price,  State  Highway 
Comr.,  writes  that  the  contract  for  constructing  a  ma- 
cadam road  2  64-100  miles  long  in  New  Castle  (bids 
opened  Nov.  26),  has  been  awarded  to  Amies  Asphalt 
C;o.,  of  Wilmington,  Del.,  for  $20,498. 

Pensacola,  Fla. — We  are  informed  that  the  time  of  re- 
ceiving of  bids  for  approximately  170,700  sq.  yds.  of  clay 
or  shale  blocks,  sheet  asphalt,  bituHthic,  wood  block  or 
macadam  pavement,  and  115,950  lin.  ft.  of  concrete  curb, 
which  were  to  have  been  opened  on  Nov.  15,  has  been 
postponed  until  after  Jan.  ist.  L.  Hilton  Green,  C^mn. 
Bd.  Bond  Trus. ;  T.  Chalkley  Hatton,  Consulting  Engr., 
Wilmington,  Del. 

Clarksville,  Ga. — J.  H._  Asbury,  Mayor,  writes  that  it 
is  proposed  to  macadamize  about  i  %  miles  of  streets 
with  crushed  stone,  at  a  cost  of  about  $5,000. 

Atlanta^  Ga. — The  City  Council  is  reported  to  have 
opened  bids  Nov.  18  for  paving  with  creosoted  blocks 
Broad  St.  as  follows:  Venable  Bros.,  Atlanta,  $3.29, 
small  granite  blocks,  between  double  car  tracks,  at  $2.65. 
Georgia  Granite  Co.,  $3-49-  Creosoting  Co.,  of  Ficklin, 
Ga.,  $3.61.    Price  given  per  sq.  yd. 

Chicago,  III. — Plans  are  stated  to  have  been  prepared 
by  the  South  Park  Bd.  for  the  widening  of  Michigan 
Ave. 

Rock  Island,  III. — We  are  informed  that  bids  will  be 
received  on  Dec.  2  for  2  blocks  of  asphalt  paving  on 
19th  St.;  estimated  cost,  $6,300.     W.  Treichler,  City  Engr. 

Peoria,  III. — The  Bd.  of  Local  Improv.  has  recom- 
mended the  paving  of  Lincoln  Ave.  with  brick;  esti- 
mated cost,  $28,600. 

Danville,  Ind. — It  is  stated  that  bids  will  be  received 
until  Dec.  5  by  the  Co.  Comrs.,  at  Danville  for  con- 
strutting  i}i  miles  of  gravel  road  in  Marion  Township. 
David  D.  Mills,  Co.  Aud. 

'Cratvfordsville,  Ind. — It  is  proposed  to  pave  College  and 
Walter  Sts.,  about  20  blocks  in  all,  with  brick,  cement 
curb  and  gutter.  B.  R.  Johnston,  City  Engr.;  Henry  B. 
Hulett,  City  Clk. 

*Jtemt  marked  thus  gwe  th*  names  of  parties  awarded  contracts. 
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Baltimore,  Md. — Bids  will  ,bc  received  until  Dec.  4 
by  the  Bd.  of  Awards  (J.  Barry  Mahool,  Pres.),  to  curb, 
rebutter  and  resurface  with  bitulithic  a  portion  of  22d  St. 

Boston  Mass. — Sec  "Power  Plants,  Gas  and  Elec- 
tricity." 

St.  Louis,  Mo. — Bids  will  be  received  until  Dec.  10  by 
the  Bd.  Pub.  Improv.  (J.  J.  O'Reilly.  Pres.)  for  improv- 
ing portions  of  numerous  alleys  by  paving  with  vitri.  pav- 
ing brick   blocks. 

Portsmouth,  N.  H. — See  "Power  Plants.  Gas  and  Elec- 
tricity." 

"IVoodbury,  N.  /.—The  Bd.  Chosen  Freeholders  it 
stated  to  have  awarded  the  contract  for  constructing  about 
6  miles  of  the  Malaga  and  Downstown  road  to  J.  S. 
Fisler,  for  $12,911. 

^Malaga,  N.  J. — The  contract  for  the  construction  of 
the  Malaga  and  Downstown  Road  is  stated  to  have  been 
awarded  to  J.   Sheppard  Fisler,  of  Clayton,  for  $12,911. 

Newark,  N.  7. — Plans  and  specifications  are  reported 
completed  for  the  paving  of  Clay  St.  at  an  estimated 
cost  of  $85,000. 

Brooklyn,  N.  Y. — See  "Power  Plants,  Gas  and  Klec- 
tricity." 

Brooklyn,  N.  y. — Bids  will  be  received  until  Dec.  11 
by  Bird  S.  Coler,  Boro.  Pres.,  for  paving  with  asphalt 
portions  of  Throop  Ave.,  Grafton  and  80th  Sts.,  and 
with  granite  Wblcott  St.  Engineer's  estimate  6,451  sq. 
yds.  asphalt  pavt. ;  400  sq  yds.  granite  block  pavt,  witn 
tar  and  gravel  joints;  830  cu.  yds.  concrete,  etc. 

Buffalo.  N.  Y. — Separate  bids  will  be  received  until 
Dec.  16  by  F.  G.  Ward.  Comr.  Pub.  Wks.,  for  paving  por- 
tions of  Detroit,  Holt  and  Pine  Sts.,  repaving  Lafayette 
-\ve.  and  Beau  Alley. 

New  York,  N.  Y. — The  following  are  the  bids  opened 
by  the  Dept.  of  Parks.  Nov.  7,  for  furnishing  and  de- 
livering two  12-ton,  3-wheel,  steam  road  rollers  for 
Dept.  of  Parks,  Borough  of  Bronx:  Buffalo  Steam 
Roller  Co.,  Buffalo,  for  Pitts-Niagara  Rollers,  each 
$1,595;  total,  $3,190;  for  Pitts  Standard  Rollers,  each 
$3,175;  total,  $6,350;  Iroquois  Iron  Works,  Land  Title 
Bldg.,  Philadelphia,  Pa.,  each  $2,338;  total,  $4,677; 
The  Kelly-Springfield  Road  Roller  Co.,  Springfield,  O., 
each  $3,050;  total,  $6,100;  Chas.  Longenecker  &  Co., 
each    $2,650;    total,    $5,300.  v 

Lenoir,   N.  C. — See   "Water." 

Fargo,  N.  D. — See  "Bridges." 

Hamilton,  O. — Bids  are  wanted,  it  is  stated,  until  Dec. 
:i    for  $40,000   street  bonds.     John  A.   Keller,   City   Qk. 

Toledo,  O.^It  is  stated  that  bids  will  be  received  until 
Dec.  5  by  Reynold  Voit,  Secy.,  Bd.  Pub.  Service,  for  con- 
structing sidewalks  on  several  streets. 

Conneaut,  O. — It  is  stated  that  H.  G.  Gulp,  City  Aud., 
will  receive  bids  until  Dec.  14,  for  $20,000  Washington 
St.  sidewalk  bonds,  also  $2,000  street  improvement  bonds. 

Washington,  Pa. — Bids  will  be  received  until  Dec.  20 
by  Wm.  Wylie,  Co.  Road  Engr.,  Washington,  for  repair- 
ing the  roadway  and  culverts  and  cleaning  out  the  side 
ditches  in  the  sections  of  the  Laboratory,  ZoUarsvillc, 
Beallsville  and  Claysville  Roads. 

Allentown,  Pa. — The  City  Council  is  reported  to  have 
passed  ordinances  providing  for  the  paving  of  Fulton 
and  1 2th  Sts.,  also  the  opening  and  grading  of  a  por- 
tion of  Fairview  Ave. 

Altoona,  Pa. — An  ordinance  is  reported  passed  by  City 
Council  providing  for  the  paving  with  brick  a  portion 
of  9th   St. 

Pittsburg,  Pa. — Bids  were  opened  as  follows  for  mac- 
adamizing extension  of  Lovedale  Roard  according  to 
reports:  McLaughlin  Constr.  Co.,  $3,186;  Collins  Gar- 
den Co.,  $2,379;  Pitts  Constr.  Co.,  $3,597,  and  Albert  G. 
Rathey,   $2,821. 

WUliamsport,  Pa. — The  City  Council  is  reported  to 
have  passed  an  ordinance  providing  for  the  paving  of 
a  portion  of  Washington  St. 

Philadelphia,  Pa. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Memphis,  Tenn. — Bids  will  be  received  until  Dec.  5  by 
Ennis  M.  Douglass,  City  Register,  for  paving  with  gravel 
on  a  portion  of  La  Clede  Ave.    Jas.  H.  Malone,  Mayor. 

Salt  Lake  City,  Utah. — Bids  will  be  received  at  the 
office  of  the  Bd.  of  Pub.  Wks.  (F.  J.  Leonard,  Chmn.) 
until  Jan.  3  (extension  of  date  from  Dec.  6),  for  grad- 
ing, curbing  and  paving  First  South  St.,  to  include  60,000 
cu.  yds.  grading,  17,000  lin.  ft.  curb  and  41,000  sq.  yds. 
asphalt,  as  advertised  in  The  Engineering  Record.  Louis 
C.  Kelsey,  City  Engr. 

Spokane,  Wash. — Bids  are  wanted  until  Dec.  15,  it  is 
stated,  for  $400,000  street  bonds.  Robert  Fairley,  C3tT 
Comptr. 

'Seattle,  Wash. — H.  F.  Jahn  &  Co.  have  secured  the 
contract  for  paving  Jackson  St.  with  brick  for  $6,102. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes  Arranged  Alphabetieally  by  States. 

Columbiana,  Ala. — The  Columbiana  Light  &  Power  Co. 
is  reported  to  have  selected  E.  N.  Cunningham,  of  New 
Orleans,  La.,  to  prepare  plans  for  the  installation  of  an 
electric  light  plant.  After  plans  are  completed  bids  will 
be   received  on  equipment  for  complete  plant. 

'Arizona. — The  Secretary  of  the  Interior  at  Washing- 
ton. D.  C.  has  executed  contract  with  Roeblings  Sons 
&  Co.,  of  Trenton,  N,  J.,  for  furnishing  approximately 
685,000  lbs.  of  copper  wire  required  for  the  transmission 
line  and  other  purposes  in  connection  with  the  Salt 
River  irrigaton  project,   Arizona,  at   15    1-4  cents  per  lb. 

Chico,  Cal. — The  City  Council  is  reported  to  have  on 
Nov.  13  sold  to  L.  D.  Macy,  a  franchise  to  construct  and 
operate  an  electric  light,  heat  and  power  system  in  Chico. 

Long  deach.  Cat.— The  Edison  Electric  Light  Co.  will 
expend  about  $100,000  to  $150,000  for  a  new  plant  at 
Long  Beach. 


THE     ENGINEERING    RECORD. 


Vol.  56,  No.  22. 


Btrktity,   CaL — At  •    recent   mcctiQc   o(   the   Chamber 
«l   rn—f  III.    C    S.    Forney    is    reported    to    have    »al>- 
a  jpopo«ilioo    (or   the   csUbbakaMnt   of   aa    elec- 


CaL — Tlw  City  Covnca  has  voted  to  enter 
lata  a  tantiact  with  the  Ft.  Wan>e  Electric  Co..  of  Ft. 
Wayae.    lad.,    for   the    needed   supply    of    electric   trana- 


•i>«»T«r,  Caia. — ^Tl»e  Northwestern  Electric  Eqtiip- 
■oit  Co.  of  St.  Panl,  Minn.,  is  reported  to  hare  secured 
the  eoatract  for  the  electrical  equipment  for  the  Aodi- 
Im  nil  for  about  $40,000. 

£.ar  .4anuf.  Colo. — The  foUowina  are  the  Ud*  opened 
00  No*.  ^3  ai  the  office  of  the  Bureau  of  Yards  and 
Dadrs,  Nary  DepL.  Waahincton.  D.  C,  for  power  plant 
(or  aanl  hoapital    (new)    Ft.    Lyon,    (a)    Price    for  the 


.    in    accordance    with    plans    and 
.  (b)  aaount  to  be  deducted  if  garbage  crema- 
_-  .  stadk  are  omitted:  (c)   price  for  garbage  crema- 

tory and  stake;  (d)  for  complete  work  in  accordance  with 
tke  spirit  of  specification,  but  with  modifications:  Lewis 
Jt  Kitchen.  1,200  Michigan  .\Te.,  Chicago,  111.,  (a)  $90,- 
■nft.  (W  $a.iso,  (c)  »i.i50:  Evans.  Almirall  &  Co..  j8i 
Water  St.  New  York.  N.  Y.  (a)  (two  bids)  »9i,47J  and 
9«(,7So,  (>)  $i.a«j.  (c)  $j.i85.  (d)  Ws.jS*.  »9o.<»35  to 
SaM4o:  Steams  Rod#er  Mfg.  Co..  1,720  C;alifornia  St, 
Denver,  Cok>.,  (a)  $09,800;  Dixon  Eng.  &  Constru.  Co.. 
j»j  i-j  Huron  St..  ToledoO..  (c)  $3,8^0:  D'Olier  Eng. 
Co.,  121  South  nth  St.,  PhiUdelphia.  Pa.,  (a)  $77,800, 
(b)  $2,090.  (d)  (3  bids)  $77,000  to  $77,<ioo;  Joseph  S. 
Swenard.  Beti  BIdg..  Philadelphia.  Pa.,  (d)  $«  058;  C  L. 
4ie  Morah.  114  Uberty  St..  New  York.  ii.  Y..  (a)  $72,000. 
(b)  $2,600.  (c)  $2,600.  (d)  $62,250. 

Waskimrlon.  D.  C— R.  C.  Hollyday.  Oief  of  the  Bu- 
rean  of  Yards  and  Docks,  in  his  annual  report  recom- 
asends  an  appropriation  of  $985,047  for  the  Washington 
Nary  Yard,  of  which  $300,000  will  be  expended  for  pur- 
chase of  land  and  change  of  railroad  s>-stcm;  rewiring 
in  yard  buildings,  $21,500;  machinery  for  power 
extension.  $12,000:  night  watch  time  detector  sys- 
.  $10,000:  underground  conduit  system,  to  extend. 
$10,000:  electric  light  plant  extension.  $5,000:  extension 
1  improrement  of  electric  fire  alarm  and  telephone  sys- 
U  $4,000:  completing  switchboard  in  power  plant 
ling  No.  118.  $2.^00;  locomotive  and  locomotive  crane 
e.  $61,747:  new  foundry  (to  cost  $.too.ooo),  $100,000: 
fireproof  general  storehouse  for  supplies  and  accounts. 
$390,000;  quay  wall,  to  complete.  $25,000:  new  6oors  in 
nonh  and  sonth  gun  shops,  east  and  west  gun  carriage. 
aad  other  Aopa,  $25,000;  quay  wall  in  front  of  old  part 
■of  yard.  $85,800,  etc 

tVaihimtlon.  D.  C— See  •'Public  Buildings." 

Wthimgtoti.    D.    C— See    "Miscellaneous." 

LrtAmrf,  Pla. — The  question  of  holding  an  election  to 
vote  on  laaniac^  electric  light  bonds  is  reported  to  be 
uaaer  coosiocration. 

Latromtr-  (^o. — The  Mayor  writes  that  about  $20,000 
will  be  expended  for  electric  light  improvements.  Bids 
will  probably  be  called  for  in  February.  J.  R.  Black  is 
Supc  and  Cb.   Engr.  municipal  plant. 

Atbomy  Go. — The  Albany  Power  &  Mfg.  Co.  is  re- 
ported to  have  selected  .T.  B.  Sirrine,  of  Greenville,  S.  C, 
to  prepare  plans  for  the  development  of  about  10,000 
h.  p.  at  Porter  Shoals,  on  Flint  River,  where  a  dam  and 
power  bonae  will  be  constructed. 

Amtriem.   Go. — See   "Electric  Railways." 

UuUoon,  Idaho. — R.  T.  Tusten  is  reported  to  have 
Padded  to  install  an  electric  light  plant  to  furnish  light 
aad  power  to  the  mills. 

Ctmtom.  III. — The  Clinton  Gas  &  Electric  Co..  of  Qin- 
too,  is  reported  incorporated  with  a  capital  of  $10,000. 
to  asaanfactnre  and  sell  gas  snd  electricity.  Incorpora- 
tors: Jas.  M.  Snrdam,  John  W.  Smith,  Rolla  T.  Ingiiam, 
aad  others. 

Harrori.  lit. — The  City  Council  is  reported  to  have 
granted  Warren  S.  Steams,  of  Rockford,  a  franchise  for 
a  gas  plant. 

Bedfori,  luJ.—Stt  "Electric  Railways." 

Pttta,  Ia.—W.  H.  Fowler  is  reported  to  have  peti- 
tiooad  Coimcil  (or  a  franchise  for  an  electric  light 
plaat. 

Boston,  tlatt. — An  »•— ropriation  of  $455,800  has  been 
ukcd  for  by  the  Bureau  of  Yards  snd  Docks  for  the 
Navy  Yard  to  be  divided  as  follows:  Power  plant 
ooa,  $295,000;  electric  elevators.  $17,000;  under- 
Kiuuad  coiadtiit  system.  $30,800:  repairs  to  pier  No.  8, 
$15,000:  repairs  to  oier  No.  1.  $5,000:  dredging,  $5,000; 
pavinc.  $10,000:  railroad  system  extensions,  $7,000:  rail- 
way roniac  stock  and  new  locomotive,  $t,ooo:  telephone 
syileai  extensions.  $2,000;  water  system  extensions, 
$a,*oo:  aewers,  $2,500;  rebuilding  pier  No.  g.  $z8,ooo: 
adoitioaal  oil  storehouse.  $10,000.  and  removal  of  wall 
and  chiflifley  of  the  steam  engineer  foundry,  building  No. 
42,  $3,000. 

Ft.  Revere.  Hats. — Bids  will  be  received  until  Dec 
10  by  CaM.  C.  O.  Zollars,  C.  A.  C,  Quartermaster.  Ft. 
Kevcre.  for  furnishing  >nd  installing  electric  light  fix- 
lores  ia  boapital  at  Ft.  Revere 

FowleTviae.  Mich. — The  Kowlerville  Light  Co.  is  re- 
nort>4  organired  with  a  capital  of  $15,000,  Incorporators: 
1.ewis  P.  Cody.  Anaron  Antisdel  and  others. 

.Ilexandria.  ilmn. — It  is  reported  that  improvementa , 
are   contemplated    at   the   city   electric   light   plant. 

StrwartTille.  Minn. — J.  S.  Dannerk,  Mgr.  Stewartville 
Electric  Liiilit  Co.,  writes  that  between  $1,200  and  $1,500 
will  be  expended  for  improvements-  He  is  now  con- 
siderng  the  merit*  o(  a  generator  engine  of  50  h.  p. 

Bitlimfs,  Uont. — J.  D.  Losekamp  is  reported  to  have 
petitioned  for  a  franchise  for  a  gas  plant 

Fremont.  A'r».— Frank  HamoHmd,  .Secv.  Bd.  of  Pub. 
WTe<.  writes  that  former  bids  received  for  water  works 
and  rlrctric  light  sution  have  been  rejected,  and  nrw 
Mds  have  not  yet  called  for.  Probable  cost  of  work, 
$•5,000.     Engineer.  C.   A.   Chspman,  of  (Chicago,   III. 

'    '•i-inwih    .V.   H.-  An   appropriation   of  $871,350  has 

.died  for  by  the  Bureau   of  Yards  and    Docks  for 

Tiients   at  th^  Port«iro<ith   Navv  Yard  during  the 

fr%i  f«cal  ye»r.  »»  follo««:  El'ctric  plant  extension.  $jo.- 

000;  l>tasting  in  from  "nay  wall.  $30,000;  pattern  shop  (or 

■steam  engineering,  additional.  $20,550;  quay  wall,   exten- 


sion (to  cost  $448,000),  $50,000;  streets  and  grading  $15,- 
000:  naval  prison  extension  (to  cost  $380,600),  $250,000; 
marine  barracks,  naval  prison.  $130,000:  quarters  for  com- 
manding officer  naval  prison,  $15,000;  junior  officers'  quar- 
ters naval  prison,  six  sets.  $42,000;  store  house  for  com- 
bustibles, $30,100:  sewer  extension,  $6,500;  railroad  exten- 
sion, $15,000;  paving,  $20,000;  cranes  tor  boiler  shop  No. 
96,  $20,000;  purchase  of  water  supply  system,  $170,000; 
steam  msin,  central  power  plant  to  steam  engineer  plant, 
$9,000;  plumbers'  shop  improvements,  $3,300;  improvement 
to  building  No,  29,  $4,900. 

New  york,  N.  Y. — Bids  will  be  received  until  Dec.  10 
by  John  H.  O'Brien.  Comr.  Water  Supply,  Gas  and  Elec- 
tricity, New  York  City,  to  furnish  the  foUowini^  to  the 
Boroughs  of  Manhattan,  Bronx,  Queens  and  Richmond 
from  Jan.  i  to  Dec.  31,  1908,  inclusive:  Gas  for  and  to 
the  public  lamps  on  the  streets,  supplying  gas,  etc.,  for 
new  lamps  when  required,  (or  making  certain  repairs  to 
lamp-posts,  and  for  furnishing  gas  to  public  buildings; 
gas  lamps,  etc.,  on  the  streets,  and  so  on,  and  for  con- 
necting, lighting,  extinguishing,  cleaning,  repairing  and 
maintaining  same,,  and  also  lamps  belonging  to  city,  sup- 
plying new  lamps  when  required  and  furnishing  burners 
and  appliances  for  improved  system  of  lighting  on  streets, 
avenues,  parks  and  public  places;  also  a  bid  on  naphtha 
or  similar  illuminating  material  under  conditions  similar 
to  gas  lamps;  furnishing  and  maintaining  electric  lamps 
for  lighting  streets,  avenues,  public  buildings,  parks  and 
public  places;  furnishing,  putting  in  place  and  maintain- 
ing 635  gas  regulators; _  furnishing  steam  for  heating  or 
power  purposes  to  certain  public  buildings, 

Bov  Shore,  L.  I.,  N.  X.— The  Bay  Shore  Gas  &  Elec- 
tric Light  Co.  (A.  M.  Hallock,  Supt.,  Bay  Shore)  is  re- 
ported to  have  decided  to  expend  about  $35,000  in  im- 
provements to  its  plant  to  include  a  100,000  ft.  storage 
nolder.  a  200  h,  p.  steam  engine,  150  h.  p.  boiler,  no  kw 
generator,  8  in.  exhauster,  8  in.  station  meter  and  laying 
of  I  1-2  miles  of  12  in.  pipe  to  supplement  present  sys- 
tem of  mains. 

Brooklyn,  N.  Y. — Bids  will  be  received  until  Dec.  6 
by  John  H.  O'Brien,  Comr.  of  Water  Sunply,  Gas  and 
Electricity,  N.  Y.  City,  for  furnishing  and  delivering 
special  cross  heads  for  lamp  posts  in  the  Boro.  of  Broo- 
lyn. 

Bids  will  be  received  until  Dec.  10  by  John  H.  O'Brien, 
Comr.  Water  Supply,  Gas  and  Electricity,  N.  Y.  City,  for 
furnishing  from  Jan.  I  to  Dec.  31,  1908,  the  following  in 
the  Boro.  of  Brooklyn;  Gas  for  and  to  public  lamps  on 
streets,  supplying  gas,  etc.,  for  new  lamps  when  required, 
for  making  certain  repairs  to  lamp-posts,  and  for  furnish- 
ing gas  to  public  buildings:  gas  lamps,  etc.,  on  streets, 
and  so  on,  and  for  connecting,  lighting,  extinguishing, 
cleaning,  repairing  and  maintaining  same,  and  also  lamps 
belonging  to  city,  supplying  new  lamps  when  required, 
and  furnishing  burners  and  appliances  for  improved  sys- 
tem of  lighting  on  streets,  avenues,  parks  and^  public 
places:  also  a  bid  on  naphtha  or  similar  illuminating  ma- 
terial under  conditions  similar  to  gas  lamps;  furnishing 
and  maintaining  electric  lamps  for  lighting  streets,  ave- 
nues, public  buildings,  parks  and  public  places. 

Press  reports  state  tnat  R.  C.  Hollyday,  Chief  of  the 
Bureau  of  Yards  and  Docks,  WashinRton,  D.  C,  in  his 
annual  report  recommends  the  following  imorovements 
for  the  Brooklyn  Navy  Yard:  Central  power  plant,  $231,- 
000:  electric  plant,  extensions.  $40,000:  underground  con- 
duits, extensions.  $25,000:  railroad  eouipment,  additional. 
$10,000:  railroad  system,  extensions,  $30,000;  paving  and 
gradinf;,  to  continue.  $15,000:  sewers  and  drains,  $15,000; 
dry  dock  No.  3,  $20,000:  tools  for  yards  and  docks, 
$2,000:  repairs  to  roofs  of  buildings,,  $20,000:  telephone 
system,  extensions,  $12,000;  admir.istration  building  (to 
cost  $536,000).  $100,000:  traveling  crane  track.  $50,000: 
extending  garbage  crematory,  $5,000;  reconstructing  roof 
power  house  No.  41,  $33,000:  surveys  and  maps  of  yard 
improvements,  $8,000;  extending  chemical  laboratory, 
$6,000:  fireproofing  girders,  building  No.  127,  $6,000: 
total,  $628,000. 

Sulphur  Springs,  N.  C. — Smith  &  Powers  are  reported 
to  be  preparing  plans  for  water  works  and  an  electric 
light  plant. 

Cleveland,  O. — The  Council  Committee  on  Nov.  20 
approved  the  franchise  of  the  Cuyahoga  Heat  &  Light 
Co.,  by  which  the  company  promises  to  furnish  light 
within  the  city  at  a  charge  not  greater  than  s'/i  cts. 
per  kw.  hour.  The  company  will  accept  the  franchise 
and  will  within  2  years  build  a  $2,000,000  plant.  John 
C.   Keycs,  Pres. 

Minerva,  O. — Bids  will  be  received  until  Dec.  4  by 
the  Bd.  of  Pub.  Affairs.  (L.  E.  Weher,  Secy),  for  fur- 
nishing for  the  municipal  electric  light  and  water  plant 
a  150  h.  p.  boiler;  150  lbs.  steam  pressure. 

Asheville,  O.—U  is  stated  that  W.  P.  Powell,  Village 
Clk.,  will  receive  bids  until  Dec.  20  for  furnishing  all 
material,  copper  wire  and  arc  lamps  and  constructing  a 
system  of  electric  street  lighting  to  be  operated  in  con- 
nection with  the  substation  of  the  Scioto  Vallev  Traction 
(?o.  Plans  and  specifications  ma-  be  obtained  from  R. 
Fullerton,  care  Scioto  Valley  Traction  Co.,  Columbus. 

Clinton,  Okla. — F,  Murch,  of  Hennessey,  is  reported 
to  have  secured  a  franchise  for  an  electric  light  and 
gas  plant. 

Philadelphia,  Pa.— Jti  his  annual  report  R.  C.  Hollyday, 
Chief  of  Bureau  of  Yards  and  Docks,  Washington,  IX  c! 
asks  for  an  appropriation  of  $903,000  for  League  Island 
Navy  Yard  to  be  expended  as  follows:  Extension  to  cen- 
tral power  plant,  $322,500;  extension  to  electric  conduit 
system,  $8,000;  electric  elevators,  $8,000;  electric  motors 
for  Dry  Dock  No.  i,  $35,000;  to  continue  retaining  wall 
about  reserve  basin,  $50,000;  repairs  to  fenders  on  sea 
wall  of  Delaware  water  front,  $8,000;  repairs  to  shore 
ends  of  piers  2  and  3,  Delaware  water  front,  $10,000: 
grading  and  paving  to  continue,  $25,000;  sewer  system, 
extenMons,  $11,000;  hydraulic  dredge  for  Dent,  of  Yards 
and  Docks,  $125,000;  locomotive  crane  track  extension, 
$30,000:  extension  to  railroad  system,  $18,000;  extension 
of  artesian  water  system,  $4,350:  extension  of  fire 
protection  system,  $20,000:  central  heating  system 
for  yard,  $50,000:  intermediate  keel  blocks  for  Dry 
Dock  No.  2,  $5,675:  equipment  for  railroad,  $5,000:  in- 
termediate keel  blocks  (or  Dry  Dock  .\o.  i.  $9,800; 
dredging  and  filling  Delaware  water  front,  $75,000:  saw- 
mill, boat  and  joiner  shop  (to  cost  $300,000).  $100,000. 
etc. 

Panama. — Bids  wi!l  br  r'*ceived  at  tlie  offire  of  l.ieut.- 
Col.  H.  V.  Ilr-dges.  t'oftft  Kngrs.  ('.  S.  A.,  (icn.  Purchas- 
ing Officer,  Isthmian  Canal  Comn..^  Washington,  !).  ('.*. 
•■nlil  Me:.  *i.  fo-  furnishing  electrical  materiil,  consist- 
inK   of    cable,    wir".    flexible    c  intuit,    wire    attactmient<i. 


swtches.  push  buttons,  shade  holders,  annunciators,  bells, 
lamp  shades,  electroliers,  incandescent  globes,  dry  cells, 
wire  grips,  etc. 

Sumter,  S.  C. — See  "Electric  Railways." 

Frecinan,  S.  D. — The  citizens  and  business  men  are 
reported  to  have  petitioned  City  Council  to  construct  an 
electric  light  plant, 

Elgin,  Tex. — B.  H.  Graham,  of  Smithville,  writes  that 
a  stock  company  is  about  to  be  formed,  to  construct 
electric  light  plant,  water  works  and  an  ice  plant,  to  cost 
between  $50,000  and  $60,000.  Will  be  ready  for  plana 
about  Jan.   1.     No  engineer  yet  selected. 

Ft.  Worth,  Tex. — Bids  will  be  received  at  the  office  of 
Jas.  Knox  Taylor,  super  Treas.  Dept.,  Washington,  D. 
C.,  until  Dec.  20  for  the  installation  of  a  conduit  and 
electric  wiring  system  for  extension  to  U.  S.  Postoffice, 
as  advertised  in  The  Engineering  Record. 

.4mhcrst,  Va. — The  Amherst  Electric  Light  &  Power 
Co.  is  reported  incorporated,  with  a  capital  of  $15,000, 
for  the  purpose  of  establishing  plant  for  furnishing  elec- 
tric light  and  poi*er.     H.  L.   Page,  Pres. 


Tulalip,   Wash. — See   "Schools." 

Fayetteville,  W.  Va. — The  Fayetteville  Water  &  Light 
Co.  IS  reported  incorporated  with  a  capital  of  $25,000, 
and  has  secured  franchise:  will  soon  begin  construction 
of  plant.     Jos.  Hawkins  is  one  of  the  incorporators. 

Woodstock,  Ont. — At  the  coming  municipal  election, 
it  is,  stated  that  a  by-law  will  be  submitted  for  the  ex- 
penditure of  $27,000  for  a  distributing  plant  for  Niagara 
power,  and  to  provide  a  new  motor  and  an  electric 
pump. 

London,  Ont. — The  City  Council  is  reported  to  have 
passed  on  first  reading,  the  Niagara  power  by-law,  and 
the  Special  Com.  of  Council  was  authorized  to  instruct 
the  engineer  to  prepare  a  statement  of  estimated  cost  of 
distribution,  and  prepare  plans  showing  area  proposed 
to  be  covered. 

Hamilton.   Ont. — See   "Water." 

ELECTRIC  RAILWAYS. 

Notes  Arranged  Alphabetically  by  States. 

Ims  Angeles.  Cat. — It  is  stated  that  the  Los  Angeles 
&  Owens  Valley  R.  R.  Co.  will  begin  construction  work 
in  the  spring  on  the  line  to  connect  Los  Angeles,  Rands- 
burg,  Indeijendence  and  Bishop,  which  will  be  about  325 
miles  long.  S.  P.  Jewett,  Pres.;  A.  M.  Chaffey,  Secy, 
and  Treas. 

Hayward.  Cal. — It  is  stated  that  bids  will  be  received 
Dec.  4  for  a  franchise  as  applied  for  by  the  Oakland 
Traction   Co. 

Washington,  D.  C. — It  is  reported  that  the  Washing- 
ton, Spa  Springs  &  Gretta  Electric  Ry.  Co.,  which  is  to 
connect  Washington,  Bladensburg  and  Branchville  by  an 
electric  railway  will  begin  construction  work  in  January. 
The  line  will  he  about  8  miles  long.  Capital.  $100,000. 
Benj.  D.  Stephens,  Hyattsville,  Md.  Pres.,  and  S.  S. 
Yoder,   (jcn.    Mgr. 

Americus.  Ga. — It  is  stated  that  the  Americus  Ry.  & 
Lighting  Co.  is  planning  to  begin  construction  of  the 
electric  railways  within  60  days.  The  compan-  contem- 
plates building  4  miles  of  track.  The  power  house  and 
repair  shop  will  be  located  at  Americus.  A.  N.  Walker, 
Scranton.   Pa.,    Pres. 

"Atlanta,  Ga. — The  contract  for  constructing  the'  At- 
lanta-Augusta Interurban  Electric  Ry.  is  stated  to  have 
been   awarded  to  Cook  &   Laurie  Co.,   of  Montgomery. 

Marietta  Ga. — It  is  stated  that  a  charter  for  the 
Marietta-Macland  Ry.  Co.,  which  will  build  an  electric 
railway  from  Marietta  to  Powder  Springs,  will  be  se- 
cured next  month,  and  as  soon  as  the  financial  situa- 
tion becomes  more  settled  the  company  will  be  financed 
and  work  pursued  to  completion  on  the  road.  John  N. 
McEachern  is  reported  interested.     Capital,  $500,000. 

Bedford,  Ind. — The  City  Council  is  reported  to  have 
granted  the  Grand  Central  Traction  Co.  a  franchise  for 
the  construction  of  an  interurban  line  through  the  city 
and  also  operate  an  electric  light  plant. 

New  Orleans,  La.— J.  W.  I.  Stephens  is  reported  or- 
ganizing a  company  to  con.struct  an  electric  railway  be- 
tween   New   Orleans    and   Grand    Isle. 

Calumet,  Mich. — It  is  stated  that  Calumet  &  Lac  la 
Belle  Traction  &  Power  Co.  will  soon  be  organized  for 
building  an  electric  railway  between  Calumet  and  Lac  la 
Belle. S.    M.    Wells,   of  Chicago,    is  promoting  the   scheme. 

Manchester,  N.  H. — Sec   "Business  Buildings." 

New  York,  N.  K.— Bids  were  opened  at  the  office  of 
Jas.  W.  Stevenson,  Comr.  Bridges,  N.  Y.  City,  on  Oct. 
34.  for  the  construction  of  train  spacing  signals  for  the 
elevated  railway  tracks  of  the  Brooklyn  Bridge  and  the 
contract  was  awarded  to  the  Union  Switch  &  .Signal  Co., 
143  Liberty  St.,   for  $39,950. 

DeAancc.  O.— The  Toledo  &  Defiance  Ry.  Co.  and  the 
Defiance,  lluksville  &  l-"t.  Wayne  Ry.  Co.  have  been 
granted  franchises  to  construct  electric  railways  in  De- 
fiance, according  to   reports. 

Oklahoma  City.  Okla,~  .\  charter  is  stated  to  have 
granted  to  the  Oklahoma  Interurban  Traction  Co.,  of 
()klalioma  ('ity,  with  $500,000  capital  to  build  an  elec- 
tric interurban  line  in  Oklahoma  City  and  Capitol  Hill 
to  Kl  Reno.  Incorporators:  L.  E.  Patterson,  S.  C.  Glas- 
gow,  (i.    1-'.    lienz  and   others. 

Hcrshcv,  I'a. — It  is  reported  that  the  extension  of 
the  Hershey  &  Campbellstoivn  Electric  Ry.  to  Elizabeth- 
town,  18  contemplated. 

Morrellrille.  fii.— The  City  Council  is  reported  to  have 
passed  an  ordinance  granting  the  Johnstown  Passenger 
Ry.  Co.  the  right  to  operate  on  certain  streets  in  Mor- 
rillvillc.     C.    .\.    .Smith,    ( h.    Engr.,    Johnstown. 

LInesville.  I'a. — The  Meadville  &  Conneaut  l.ake  Trac- 
tion Co.  (11.  1..  Kellenbaugh.  of  Meadville,  Supt.)  is  re- 
ported t<i  have  anno'incjd  that  the  extension  of  the  line 
from  Lines^■ilk■  to  Greenville,  a  distance  of  21  miles,  is 
contemplated. 

SmithHeld.  Pa. — The  Borough  Council  is  reported  to 
have  granted   the   Brownsville,  Masontown  and  Smitbfield 


'Ittmt  market  Ihme  (ivr  Ik*  name*  »f  tortitt  awarded  eontraett. 


November  30.   1907. 

St.    Ry.    Co.   a   franchise  on   Geneva,   Masontown,   Church 
Morgantown  and  Water  sts.     E.  M.  Wilkins,  Ch.  Eng. 

Pittsburg,  Pa. — See  "Water." 

Sumter,  S.  C. — It  is  reported  that  J.  L.  Alnut  has 
petitioned  the  Council  for  a  franchise  for  a  street  rail- 
way and  gas  works. 

Memphis,   Tenn. — See  "Business  Buildings." 

Spokane,  Wash.— It  is  stated  that  the  work  of  clear- 
ing the  right  of  way  of  the  Panhandle  Electric  Ry.  & 
Power  Co.  IS  proceeding  rapidly,  and  in  a  short  time  the 
grading  of  the  road  will  be  started.  The  company  will 
at  once  proceed  to  erect  a  large  power  plant  on  Priest 
River  to  furnish  power  for  the  road,  and  will  also  sell 
power  to  the  mines  in  the  Priest  Lake  district.  Ter- 
minals for  the  road  have  been  purchased  at  the  town 
of  Priest  Lake,  on  the  Great  Northern,  and  at  the  foot 
of  the  lake  itself. 

Prosser,  iVash.—The  Prosser  Traction  Co.  is  reported 
organized  to  construct  an  electric  railway.  The  com- 
pany announces  that  a  power  site  has  been  selected  7 
miles  below  Prosser.  In  case  it  secures  the  site  the 
company  will  construct  a  dam  and  build  a  power  plant 
at  that  place,  transmitting  its  power  to  Prosser.  It  is 
proposed  to  construct  a  Tine  south  into  Horse  Heaven 
County  as  far  as  the  Columbia  River  and  another  east 
to  connect  with  the  North  Coast  R.  R.  in  case  that 
road  builds  its  line,  as  now  proposed,  through  Kiona 
and  up  the  Yakima  Valley. 

North  Yakima.  IVash.—lt  is  stated  that  surveys  have 
been  completed  for  the  Hanford  Electric  R.  R.,  which  is 
to  connect  the  Hanford  irrigation  tract  on  the  Columbia 
River  with  the  Milwaukee  and  also  with  the  Northern 
Pacific  at  this  point.  Grading  work  will  be  commenced 
either  this  winter  or  early  in  the  spring  and  power  to 
operate  the  road  will  be  generated  at  the  power  plant 
of  the  irrigation  company  at  Priest  Rapids.  The  line 
from  the  town  of  Hanford  to  North  Yakima  will  run 
straight  through  the  Moxee  Valley  to  North  Yakima, 
traversing  the  Black   Rock  and  Cold   Springs  districts. 

Bhiciield.  IV.  Fa. — The  Bluestone  Traction  Co.  is  re- 
ported to  have  been  granted  a  franchise  to  extend  its 
line  over   So.   Bland   St.,  and  into  South  Bluefield. 

Niagara  Falls  0«(.— The  Buffalo,  Niagara  &  Toronto 
Ky.  Co.  IS  stated  to  have  secured  the  right  of  way  from 
Falls  View  to  a  point  on  the  Niagara,  St.  Catharines  and 
Toronto   line. 

St.  Vital,  Man. — The  Town  Council  is  reported  to  have 
decided  to  construct  a  municipal  street  railway  system  in 
St.    Vital. 


RAILROADS. 

Notes  Arranged  Alphabetically  by  States. 

Washington.  D.  C— See  "Power  Plants  Gas  and 
Electricity." 

Eunice,  La. — The  Eunice,  Lafayette  &  Abbeville  Ry. 
Co.  (Mr.  Clarke,  Mgr.,  ist  Natl.  Bank  Bldg.)  is  reported 
to  be  completing  surveys   for  its  new  line. 

Boston,  .Mass. — See  "Power  Plants,  Gas  and  Elec- 
tricity. 

Biloxi,  Miss. — It  is  reported  that  surveys  have  been 
made  for  the  Biloxi  Great  Northern  R.  R.,  which  it  is 
proposed  to  build  from  Biloxi  to  a  connection  with  the 
Mobile  &  Ohio  R.  R.  It  is  stated  that  surveys  have 
been  made  to  Bucatunna,  making  the  distance  about  loo 
miles.     W.  L.  Covell,  Ch.  Engr.,  Elloxi. 

Portsmouth,  N.  H.— .See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Brooklyn,  N.  y.— The  East  River  Terminal  Co.  is  re- 
ported incorporated  to  build  and  operate  a  standard 
gauge  steam  railroad,  to  be  used  exclusively  for  freight 
purposes,  in  the  Boro.  of  Brooklyn.  The  road  is  to 
begin  at  the  East  River,  bet.  No.  3d  and  No.  4th  Sts., 
and  run  easterly  about  half  a  mile  to  a  point  east  of 
Wythe  Ave.,  bet.  No.  3d  and  No.  4th  Sts.  Capital,  $10,- 
000.  Directors:  H.  O.  Havemeyer  Jr.;  B.  E.  Martin,  J. 
H.  McCafferty  and  others,  of  New  York  City;  John 
Unger,  of  Morristown,  N.  J.,  and  Wm.  B.  Duncan,  Jr., 
of  Port  Washington,  L.   I. 

Brooklyn,  N.  K.— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Albany.  N.  V. — Press  reports  state  that  the  Boston  & 
Albany  R.  R.  Co.  (Walter  Shepard,  Ch.  Engr.,  Boston, 
Mass.)  is  having  plans  and  specifications  prepared  for 
installing  a  signaling  system  on  its  road,  at  an  estimated 
cost  of  $900,000.  This  work  will  be  completed  in  2  to  3 
years  and  will  be  started  in  the  spring. '  It  will  entail 
replacing  signals  on  ^  of  the  length  of  the  system. 

Niagara  Falls,  N.  Y. — At  a  session  of  the  Grade  Cross- 
ings Comn.  on  .<ov.  14  Engr.  John  L.  Harper,  of  the 
Niagara  Falls  Hydraulic  Power  &  Mfg.  Co.,  and  Engr. 
Wm.  D.  Robins,  of  the  Niagara  Falls  Power  Co.,  were 
selected  to  prepare  a  complete  set  of  plans  for  the  elimina- 
tion of  all  grade  crnssings  in  the  city.  Thhe  board  also 
took  under  consideration  the  resolution  of  the  Common 
Council  recently  passed  directing  the  Comn.  to  take  neces- 
sary steps  to_  eliminate  the  No.  Main  St.  crossing  by 
means  of  a  viaduct  from  Ontario  Ave.  to  Bellevue  Ave. 
This  proposition  will  also  be  looked  into  by  the  engi- 
neers of  the  Comn. 

Beltaire,  O.—Tbe  officials  of  the  Northwest  system  of 
the  Pennsylvania  Co.  and  those  of  the  Southwest  sys- 
tem, which  operates  the  Pan  Handle  R.  R.  are  reported 
to  have  decided  to  construct  during  1908  a  second  track 
on_  the  Cleveland  &  Pittsburg  division  from  Bellaire  to 
Mingo  JunctioB,  O.,  and  also  build  a  large  freight  yard 
■t  New  Cumberland  Junction,  W.  Va.,  6  miles  east  from 
Steubenville,  O.    Thos.  Rodd,  Ch.  Engr.,  Pittsburg,  Pa. 

Philatlelphi:  P«.— Geo.  S.  Webster,  Chief  of  the 
Bureau  of  .Surveys,  on  Nov.  21  reported  to  the  Special 
Joint  Committee  appointed  by  Councils  to  consider  the 
removal  of  grade  crossings  in  the  downtown  district  that 
the  estimated  cost  would  be  for  an  elevated  steel  struc- 
ture along  Washington  Ave.  $4,650,000,  and  a  partly  elc- 
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vated,  partly  subway  track  for  the  Oregon  and  Shunk 
street  lines  $4,000,000.  A  subcommittee  was  appointed 
to  confer  with  the  Mayor,  the  Bureau  of  Surveys  and 
the  officials  of  the  Pennsylvania  and  FJaitimore  &  Ohio 
R.  R.  Companies  as  to  the  most  practicable  plans  for  the 
accomplishment  of  this  work.  The  subcommittee  con- 
sists of  Charles  R.  Campbell,  Select  Councilman  from 
the  39th  Ward;  Wm.  A.  Miller,  Common  Councilman 
from  the  same  ward,  and  Wm.  J.  Crawford,  Select  Coun- 
cilman  from    30th  Ward. 

H'ilkesbarre,  Pa. — Local  press  reports  state  that  the 
(■rade  Crossing  Comn.  of  Council  have  adopted  plans  for 
iiliolishing  the  grade  crossings  as  amended,  which  will  per- 
uiTt  .Market  and  Northampton  Sts.  remaining  open.  E.  B. 
Morgan,  Chmn.  Hollenback  Bldg. 

Philadelphia,  Pa. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Stamford,  Tex.— The  Stamford  &  Northwestern  Ry.  Co. 
has  completed  the  location  of  its  proposed  new  line.  The 
line  starts  at  Stamford  and  runs  through  Jones,  Haskell, 
Stonewall,  Kent  and  Dickens  Counties;  total  length  of 
line,  1004/10  miles.  It  is  expected  that  work  will  com- 
mence on  construction  before  end  of  year.  L.  M.  Buie, 
Pres.,  and  W.   E.   Bogart,    Ch.   Engr.,  both  of   Stamford. 

Clwyenne,  IVyo. — The  Wyoming  Short  Line  R.  R.  Co. 
is  reported  incorporated  to  construct  a  line  in  the  Big 
Horn  country,  to  be  50  miles  in  length,  extending 
from  Wiley  and  reaching  the  eastern  border  of  Yellow- 
stone National  Park.  The  road  will  pass  through  Ger- 
mania.  Grey  Bull  and  other  towns.  The  new  enter- 
prise is  financed  by  the  Big  Horn  Development  Co., 
which   has   capitalized   the   new    railroad   at   $2,500,000. 

PUBLIC    BUILDINGS. 

Notes   Arranged   Alphabetically   by   States. 

Little  Rock,  Ark.— Geo.  F.  Tilton,  of  New  York,  N.  Y., 
is  reported  engaged  to  prepare  plans  for  the  Carnegie 
Library  to  be  erected  at  7th  and  Louisiana  Sts. 

Wilmington.  Cal.—The  plans  of  C.  H.  Russell,  of 
Wilmington,  for  the  city  hall  provide  for  a  2-story  build- 
ing to  be  erected  at  8th  and  Canal  Sts.,  at  a  cost  of  $10,- 
000. 

Bridgeport.  Conn. — It  is  stated  that-  improvements  to 
the_  Bridgeport  Hospital,  including  the  erection  of  an  ad- 
ditional story  to  the  west  ward  and  improving  the  west 
wing  at  a  cost  of  $16,000  are  contemplated. 


Stamford,    Conn. — Nelson    E.    Emmons    is    reported    to 
te  preparing  plans  for  two  new  fire  engine  houses. 


-See  "Power  Plants,  Gas  and  Elec- 


be  preparing 

Washington,  D.   C- 
tricity." 

Washington,  D.  C. — Bids  will  be  received  at  the  office 
of  Bernard  R.  Green,  Supt.  of  Construction,  National 
Museum,  Library  of  Congress,  until  Dec.  10  for  fur- 
nishing and  delivering  c.  i.  radiators  for  hot  water 
heating  for  the  new  national  museum,  as  advertised  in 
The  Engineering  Record. 

The  Comrs.  D.  C.  on  Nov.  20  opened  the  following 
bids  for  (a)  erecting  fire  truck  house  at  Lanier  Heights 
and  (b)  chemical  fire  engine  house  in  Langdon:  Burgess 
&  Parsons,  a  $28,700;  b  $16,400;  Jas.  M.  Dunn,  a  $25,460; 
b  $16,400;  Robt.  T.  Humphrey,  h  $i6,goo;  Thos.  11.  Mel- 
ton, a  $23,547. 

Among  the  estimates  for  local  improvements  to  be  sub- 
mbitted  to  Congress  at  its  coming  session  by  the  Secretary 
of  War  is  reported  to  be  one  of  $770,000  for  additional 
buildings  for  the  engineer  post  and  school  ^t  the  Wash- 
ington barracks  reservation,  as  follows;  A  building  or 
buildings  for  post  headquarters,  engineer  school,  engineer 
library,  engineer  museum,  etc.,  $150,000;  barrack  No.  2 
(completing),  $35,000;  6  additional  double  sets  of  quarters 
for  non-commissioned  officers'  quarters.  $60,000;  new  post 
hospital,  $60,000;  bachelor  officers'  quarters,  $65,000;  one 
new  stable.  $17,500:  engineer  school  power  house,  $20,000; 
engineer  school  trade  shops,  $20,000;  quartermaster's 
coal  shed,  $8,000;  timber  shed,  $3,000;  quarters  for  chap- 
lain. $17,000:  extending  and  completing  the  system  of 
roads,  sidewalks,  sewers,  water  supply,  gas  and  electrical 
distributiop  to  serve  these  new  buildings,  $25,000:  storage 
shed  for  ponton  wagons,  $12,500. 

Ocilla.  Ga. — The  Comrs.  of  Roads  and  Revenues  are 
reported  to  have  secured  a  site,  on  which  it  is  proposed 
erecting  a  jail  costing  about  $18,000. 

Chicago.  III. — It  is  stated  that  the  Cribside  Society  will 
erect  a  hospital  at  481  Orchard  St.,  to  cost  $30,000. 
Plans  to  be  nrepated  by  Holahird  &  Roche.  1618  Monad- 
nock  Bldg.,  for  a  2-story  37X4i-ft.  structure. 

Lincoln,  III. — W.  Carbys  Zimmerman,  iioi  Steinway 
Hall,  Chicago,  has  prepared  plans  for  a  gymnasium  for 
the  Illinois  Asylum  for  Feeble  Minded  Children  at  Lin- 
coln; cost  about  $20,000.    Dr.  Ilardt,  of  Lincoln,  Supt. 

Auburn.  Ind.—lt  is  stated  that  bids  will  be  received 
until  Dec.  4  for  $30,000  County  Asylum  bonds. 

Ft.  Des  Moines,  la. — Bids  will  be  received  by  Capt. 
John  J.  Boniface,  Constr.  Q.  M.,  U.  S.  A.,  until 
Dec.  23  for  constructing  plumbing,  steam  heating  and 
electric  wiring  certain  buildings  at  this  post,  as  adver- 
tised  in   The   Engineering   Record. 

Lakeland,  Ky. — Bids  will  be  received  until  Dec.  4  for 
erecting  a  laundry  building  at  the  Central  Kentucky 
Asylum  for  the  Insane  at  Lakeland.  Further  informa- 
tion can  be  obtained  from  Kenneth  McDonald  &  W.  J 
Dodd,  Archts.,   Lincoln  Savings  Bank  Bldg.,  Louisville. 

Ft.  Thomas,  Ky. — Bids  will  be  received  until  Dec.  5 
by  Capt.  J.  C.  Castner.  Q,  M.  4th  Infantry  Constr.  6.  M. 
U.  S.  A.,  for  constructing  a  brick  stable  and  a  frame 
wagon  shed  at  this  post. 

.ffew  Orleans.  La.— It  is  reported  that  the  Treas.  Dept. 
at  Washington,  D.  C,  has  asked  competitive  plans  for  the 
Federal  Building  at  New  Orleans,  which  is  to  cost  about 
$400,000. 

Marksville,  La. — The  grand  Jury  has  recommended  the 
erection   of  a   new  parish  courthouse. 

Boston,  Mass, — Bids  will  be  received  until  Dec.  6,  by 
the  Trus.  of  the  City  Hospital,  for  additions  to  and  alter- 
ations in  the   Relief    Station  of  the  City  Hospital.     Bids 


59 

to  be  submitted  separatelv  on  plumbing,  heating  and  eicc- 
trie  work.  Kendall.  Taylor  &  Co..  Archls.,  93  Federal 
St.;  Geo.  M.   Rowe,  Supt. 

f-all  River.  Mass. — The  prooosed  contagious  disease  hos* 
pital,  for  which  L.  G.  Destremps,  Bennett  Blk.,  is  pre- 
paring plans,   will  cost  about  $125,000. 

Boston,  Mass. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

'Worcester,  Mass. — Eli  Beliale,  19  Portland  St.,  is  re- 
ported to  have  secured  the  contract  at  $22,450  for  the 
trection  of  a  4-story  brick  workshop.  Geo.  H.  Halcottr 
Supt.  of  Pub.  Bldgs. 

'Flint.  Mich. — H.  J.  McAlpine,  of  Dixon,  III.,  has  se- 
cured the  contract  for  constructing  complete  U.  S.  Post 
Office  at  Flint,  for  $71,100  (bids  opened  Nov.  5  at  office 
uf  Superv.  Archt.,  Treas.   Dept.,  Washington,  D.  C.). 

Houston.  Miss.~lt  is  stated  that  T.  W.  Hamilton,  Co. 
Clk.,  will  receive  bids  until  Dec.  17  for  $65,000  court- 
house bonds. 

Ellisvilte,  Miss. — We  are  informed  that  bids  will  be 
received  on  Dec.  16  by  W.  H.  Bufkin,  Chancery  Clk., 
for  the  erection  of  two  jails,  one  at  EUisville,  the  other 
at   Laurel. 

*St.  Louis,  Mo. — The  Bd.  of  Pub.  Improv.,  it  is  re- 
ported, has  awarded  the  contract  for  the  construction  and 
fireproofing  of  the  east  wing  of  the  poorhouse  to  the  Mc- 
CuUy  Constr.  Co.,  509  Chestnut  St.,  at  $24,084  (bids  re- 
ceived Nov.    15). 

^Kansas  City,  Mo. — The  contract  to  erect  the  poor  farm 
building  is  reported  awarded  to  Taylor  &  Winn,  of  Kan- 
sas City,  at  $148,208  (bids  received  Oct,  31).  This  bid 
includes  excavation  and  enclosing  of  building.  Contract* 
for  finishing  and  electric  wiring  are  to  be   let  separately. 

Cassville,  Mo. — The  Co.  Board,  it  is  reported,  has 
under  consideration  the  issuing  $60,000  bonds  for  the 
construction   of  a  court  house. 

Potosi,  Mo. — Bids  will  be  received  until  Dec.  21  hy 
N.  F.  Robinson,  County  Treas.,  Fotosi,  for  $30,000 
bonds  issued  for  the  purpose  of  erecting  a  court  house. 

Portsmouth,  N.  H. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

^Atlantic  City,  A*.  /. — Wm.  Riddle,  Chmn.  Com.  on 
Streets,  Walks  and  Drives,  writes  that  the  contract  for 
a  public  rest  pavilion  and  comfort  station  on  Board- 
walk at  New  York  Ave.  (bids  opened  Nov.  11),  has 
been  awarded  to  P.  E.  Lane,  Bartlett  Bldg.,  Atlantic 
City,   for   $10,800. 

Utica,  N.  Y. — Bids  will  be  received  until  Dec.  11  by 
Henry  W.  Roberts  County  Treas.,  Utica,  for  $55iOOO 
county  court  house  Donds. 

The  Special  Com.  of  the  State  Fair  Comn.,  it  is  stated, 
has  adopted  the  plans  of  Green  &  Wicks,  of  Buffalo,  for 
developing  the  fair  grounds,  which  include  the  erection 
of  the  manufacturers'  and  liberal  arts  building,  provided 
for  in  the  accepted  plans.  The  cost  of  the  building  alone 
is  reported  at  $200,000. 

Canandaigua  N,  Y. — J.  Foster  Warner,  of  Rochester,  it 
is  stated,  has  submitted  a  report  to  the  Bd.  of  Superv.  of 
Ontario  County,  in  which  he  estimated  the  cost  of  erecting 
2  small  wings  and  a  3-story  to  the  court  house  at  $31,500, 
and  the  erection  of  a  separate  fireproof  building  at  $47,- 
250. 

Nev:  York,  N.  Y. — It  is  stated  that  Asst.  Secy.  Win- 
throp,  of  the  Treas.  Dept.  at  Washington,  D.  C.  in 
charge  of  public  buildings,  has  designated  a  number  of 
architects  of  New  York  to  submit  competitive  plans 
for  the  new  post  office  building  in  New  York,  the  plans 
to  be  opened  on  March  25.  The  architects  are  Carrere  & 
Hastings,  Heins  &  LaFarge,  McKim,  Mead  &  White,  Geo. 
B.  Post,  H.  Van  Buren,  Magonigle,  Whitfield  &  King, 
Kenneth  M.  Murchison  and  Cass  Gilbert. 

At  the  hearing  on  Nov.  26  on  the  ordinance  passed  by 
the  Bd.  of  Aldermen,  Nov.  19,  appropriating  $40,000  for 
a  temporary  building  to  be  erected  in  City  Hall  Park, 
at  Centre  and  Chambers  Sts.,  for  city  court  purposes, 
action  was  taken  against  the  ordinance. 

Brooklyn,  N.  Y. — The  Trus.  of  the  Public  Library,  it  Is 
stated,  adopted  a  resolution  recently  approving  the  plans 
submitted  by  R.  F.  Almirall,  51  Chambers  St.,  Manhattan, 
for  the  Central  Library. 

Brooklyn,  N.  Y. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Ellis  Island,  N.  Y.  Harbor. — Bids  will  be  received  un- 
til Dec.  5  by  Robt.  Watchorn,  Comr.  of  Immigration, 
Ellis  Island,  N.  Y.  Harbor,  for  furnishing  n;aterial  and 
making  alterations  to  provide  for  dining  hall,  second 
floor.  Kitchen  and  laundry  building  at  the  U.  S.  Immi- 
gration   Station,  Ellis  Island. 

Columbus,  O. — The  Comrs.  of  the  county,  it  is  reported^ 
are  considering  the  erection  of  a  cottage  for  women  at 
the  Longview  Hospital,  to  cost  $150,000. 

Cincinnati,  O.— ^-The  Co.  Comrs.  are  reported  to  have 
adopted  a  resolution  for  plans  and  specifications  for  re- 
pairs to  an  armory  of  the  O.  N.  G.,  which  will  include 
heating,  fire  escapes,  fireproofing  and  electric  wiring. 

Youn^stoum,  O. — Bids  will  be  received  until  Dec.  21 
by  the  Co.  Courthouse  Comrs.  (John  Stambaugh,  Chmn.) 
for  ventilating  and  heating  the  new  Co.  Courthouse. 
Owsley  &   Boucherle  &  Co.,  Archts. ;   Maloney  Blk. 

Pittsburg,    Pa— See    "Water." 

McKeesport,  Pa. — It  is  reported  that  the  Council  is 
contemplating  the  erection  of  an  infirmary,  to  cost  $50,000. 

Philadelphia,    Po.-T-Director    Dixon,    Comr.    of    Health, 

Academy  of  Natural  Sciences,  19th  and  Race  Sts..  it  is 
stated,  has  asked  bids  for  erecting  a  State  sanitarium  for 
consumptives  at  Belle  Alto,  for  which  the  State  has'  ap- 
propriated $1,000,000.  Bids  are  now  asked,  according  to 
reports,  on  50  frame  cottages  and  pavilions.  Other  build- 
ings  are  to  be  erected  in  connection  with  this  sanitarium, 
which  include  infirmary  building,  central  dining  hall, 
buildings  for  employees  and  a  central  laundry  and  bath 
houses.  The  number  of  cottages  will  eventually  be  in- 
creased to  100.  Wilson,  Harris  &  Richards,  Drexel  Bldg., 
are  the  archts. 

Philadelphia.  Pc— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Philadelphia,  Pa.— The  Trus.  of  the  Northwest  General 
Hospital,   2019   N.   22d  St.,  it  is  stated,  are  ahving  plans 
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inBarcd  for  a  hotpttal  to  be  rrrctcd  at  a  cost  of  $75,000,       .\pr.   1   {or  the  erection  of  a  hotel  at  South  Braintree,  to 
•f  bridi  aad  ItecMOac  trimmiiig  and  4  itories  bi^  cost  about  $100,000. 


^STm 


•nrtitwt.  /'•-—p.  W.  Finn.  163  Columbus  Ave..  New 
York.  N.  Y..  i*  reported  to  have  (ccurtii  from  the  Co. 
Cctm.  the  cmtract  to  erect  the  Allegheny  County 
Soldiers'  Mranrial  Hall  (bids  for  which  were  receiTed 
Not.  Ji).  at  $753,134-     Sandstone  is  the  material   to  be 

rrtm  repoets  state  that  the   Bld|.   Com.  of  the 
Oliver   Mcaaorial  Annex  of  the  Southside  Hoa- 
wiU  nocnc  hU*  on  Dec  4  for  erecting  said  annex. 

CtlmmUm.  S.  C. — ^Tbc  erection  of  a  building  to  provide 
for  the  Sopreme  Court.  State  Supt.  of  Educ  and 
otbcn.  it  it  reported,  is  under  consideration. 

Cbottoaoofo.  Traa. — Local  press  reports  stale  that  bids 
win  ke  leteived  until  Dec.  10  by  Robt.  Hooke,  Cty 
Eacr.,  for  erectinc  the  City  Hall.  R.  H.  Hoat.  8th  and 
Broad  Su.,  is  the  archt 

Camym,  Tti. —  loe  Co.  Bd..  it  is  reported,  is  consider- 
ing the  iaaning  of  $60,000  bonds  to  erect  a  court  house. 

Ft.  Wtrtk,  Trx.— Bids  will  be  received  at  the  office  of 
Jaa.  Knox  Tavlor.  Superv.  .\rcht.,  Washington,  D.  C, 
■Biil  Dec.  ao  for  a  low-pressure  steam  heating  apparatus 
for  the  V.  S-  Post  Ofllce  and  Court  House  and  extension 
thnaM,  aa  adstiliatd  in  The  Engineering  Record. 

Bidi  w31  he  received  at  the  office  o7  Jaa.  Knox  Tay- 
lor. Superv-  .\rcht-,  Treas-  l>ept.,  Washington,  D.  C. 
OBtQ  Dec  ai  for  installation  of  plumbing,  gaa-piping, 
etc.  in  extension  to  U.  S.  Post  Office  and  Court  House 
at  Ft.  Worth. 

TjUr,  Tex. — The  following  are  the  bids  opened  on 
Nov.  15  at  the  ofice  of  Jaa.  Knox  Taylor,  Superv.  Archt.. 
Trcaa.  Depl,  Waahington.  D.  C,  for  the  construction. 
Including  phnsbtiic  gas  piping,  heating,  apparatus,  elec- 
tric cuailuita  md  winng,  of  an  extension,  etc  to  the  U. 
S.  Fort  Otke  and  Court  House  at  Tyler,  Tex.:  John 
J.  Ports  ft  Co..  Tyler,  $38,763:  Tom  Lovells  Sons.  Denton, 
f4S>y7;  L.  R.  Wright.  Dallas,  $4>.9oo,  and  Bell  &  Ains- 
■     Waco.  $30,875 


AUUut,  Ttx. — It  is  reported  that  bids  will  be  re- 
ceived Dec  6  by  the  Secy.  Bd.  Comrs.  for  erecting  2 
Hiff*'y  at  the  Epileptic  Colony,  Abilene;  also  bids 
for   B^tiiic    and    plnmbing    same 

PorUmomth.  Va. — The  following  are  the  bids  opened 
on  Nov.  as  at  the  office  of  the  Superv.  Archt.,  Treas. 
Ocpt_  Washington,  D.  C.  for  the  construction  (includ- 
faHTplniba^  gas  piping,  heating  apparatus,  electric  con- 
Sla  aad  w&ing)  of  the  U.  S.  Post  Office  and  Custom 
Booae  at  Portsmouth:  £.  Hart.  Norfolk.  $76,152:  Kinfc 
C^aber  Co.,  Charlotteville,  $76,440;  W.  H.  Fissell.  New 
Yock.  -N-  Y..  $78,954;  H.  A.  Bishop.  Chicaso.  111..  $79,775; 
Kichardaoo  ft  Son.  Hampton  $64,734;  A.  B.  Stannard. 
New  York,  N.  Y..  $79,328:  U.  N.  Andrew  Co..  Baltimore. 
Md..  $68,031,  and  G.  -A.  Fuller  Co.,  Washington.  D.  C, 
$77,500. 

MenlttlUr.  Kt— It  is  stated  that  the  pUns  for  the 
new  city  hall  provide  for  a  2-storf  brick,  terra  cotta  and 


Crt*u  Bay.  Ifir.— The  Bd.  of  Superv.,  it  is  sUted,  has 
passed  a  resolution  authorizing  a  $50,000  bond  issue  to 
oovcr  the  coat  of  erecting  a  ja»l  and  sheriff's  residence. 

Toraule,  Oml. — A  contract  for  the  alterations  to  the 
Toivnto  Pom  Office  (bids  received  Nov.  5  at  Ottawa),  it 
is  reported,  has  been  awarded  tn  Ceo.  Henry.  Russell 
Road,  Toronto,  for  about  $20,000. 

Ottawa,  Ont.—U  is  reported  that  a  drill  hall  coating 
aboot  $100,000  is  to  be  erected  here. 

Kimttton,  Ont. — Bida  will  be  received  until  Dec  6  by 
Dept-  Pub.  Wki.  at  Ottawa  (Fred  (kUnas,  Secy.)  for 
servants'  quarters,  H.  If.  C,  Kingston. 

BUSINESS    BUILDINGS. 
Netet  Arrangti  AtphabtlieaJly  by  Stattt. 

BatttvilU,  Ark. — The  Masonic  Grand  Lodge  has  au- 
thorized the  Bd.  of  Control  of  the  Orphans'  Home  to  bc- 
ma  at  once  the  erection  of  a  building  in  Bateaville. 
Rcbnhle  cost.  $40,000. 

lUd  Blut,  Col. — The  following  are  reported  to  be  the 
lomst  Wds  recently  received  for  erecting  an  opera  house: 
BirUc  work,  O'Onnor  Bros.,  $i4.49SI  carpenter  work.  J. 
C.  Fritz.  $t6,ooo;  olnmbing.  A.  H.  Schaffer,  $1,495; 
dcctricsl  work,  Sobmson  ft  Stringer,  Redding,  $1,403; 
G.    M.   Dalrymple,  Cliico,    $1,684   (bidders   of 
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BIuD  unlets  otherwise  stated). 

DtwoT,  Colo. — J.  K.   Mullen  and  M.  Marcean  are  re- 
— "  ■■   interested  in   the  erection  of  a  3Story  restaurant 
[  on  Glenann  St.,  to  cost  about  $400,000. 

CaimiwvUU,  Pla.—S.  H.  Dempsey  is  reported  to  be 
prcpuiac  plans  for  a  Masonic  Temple  for  (iainesville 
to  cost  aboot  $ae,ooo. 

Chieto  III.— It  is  stated  that  Tyler  ft  Hippach  has 
porchscd  a  site  at  Ohio  and  Orleaiu  Sta.,  and  will 
erect  a  t-story  building  to  cost  $100,000. 

The  Y.  M.  C  Assoc,  it  is  stated,  is  considering  the 
erection  of  a  boys'  cloUioase  on  the  North  Side  with 
the  Albert  Keep  beqnest  of  $100,000.  The  building  will 
probMy  cost  $150,000. 

CUet*.  /ft— If  is  Stated  that  the  KuntzBemmier  0>. 
wit)  add  4  stories  to  their  s-story  building  st  305  Wabash 
Ave  It  will  he  of  fireproof  construction  and  cost  about 
$50,000.  Wm.  J.  Brinknan,  163  Randolph  St.,  is  the 
srcbt. 

Ptoria.  III. — The  Loothner  Bldf.,  occupied  by  Browie 
ft  Bros.,  and  the  buiMints  adjoining  are  reported  de- 
stroyed by  re 

Dt$  Uoimtt,  /«.— B.    A.    Maine  is  reported   to   have 
red  the  contract  for  the  erection   of  a  building  on 
„  St.,  wWeb  F.  M.  Habbell  ft  Sons  will  erect  for  the 
Idland  ElcctTle  Co.,  at  a  cost  of  $>s.<>oo. 

D€i  ttotmas,  Ia.—U  is  stated  tbst  a  citadel  will  be 
erected  toon  tor  the  Dcs  Moines  Div.  of  the  Salvation 
Armf,  at  a  cost  of  $40/100. 

'Vrriamtt,  JCy.— The  Bd.  of  Directors  of  the  Y.  M. 
C  A.,  it  is  reported,  has  awarded  the  contract  to  erect 
the  Y.  M.  C  A.  Bldg.  at  Main  and  (keen  Sta.  to  Porter 
Singleton. 

Sontk   Braintrt*.   Moms. — ^Aaron    H.    Caould,   Archt-,    17 


5».  Paul  i/i»».— It  is  stated  that  Kennedy,  McLeod  & 
Mc.\rthur  Co.  are  preparing  to  erect  a  $350,000  business 
building. 

Miitnrafotis,  Afiim.— A.  Guthrie  &  Co.,  of  St.  Paul, 
are  siatoi  to  have  decided  to  erect  an  addition  to  the 
CK>ldm  West  Hotel,  at  Washington  Ave.  and  3d  St. 
south,   Miineapolis,   to  cost  about   $25,000. 

CroakstoH.  Afian.— Harry  Ives,  prop,  of  the  St  hilaire 
Spectator,  is  said  to  be  interested  in  the  erection  of  an 
opera  house  here,  to  cost  about  $30,000. 

Collins.  Miss.— It  is  reported  that  F.  L.  Crump  will 
erect  a  brick  hotel  replacing  the  Collins  Hotel,  recently 
destroyed. 

Kansas  City.  Mo. — The  Wells-Fargo  Express  Co.  is 
reported  to  have  under  consideration  the  erection  of  a 
5-story  brick  building  at  Central  and  Goodrich  PI.,  to 
be  used  as  a  supply  bouse. 

Manchester.  N.  H.— The  Manchester  S.  Ry.  Co  is  re- 
ported to  have  decided  to  erect  car  barns  at  West  Central 
and  Franklin  Sts.     J.  B.  Smith,  Gen.   Mgr. 

'White  Plains.  N.  Y. — It  is  slated  that  the  contract  to 
erect  a  3-story  brick  garage  for  Wm.  G.  Barrett  has  been 
.iwarded  to  Freeman  H.  Merritt,  at  about  $30,000. 

Brooklyn.  N.  Y. — The  Belmont  Ave.  Peddlers  Assoc, 
it  is  reported,  intends  erecting  a  market  in  Brownsville  at 
Belmont  Ave.  and  Christopher  St.,  at  a  cost  of  about 
$7S.eoo. 

W.  H.  McElfatrick,  of  New  York,  N.  Y.,  it  is  stated, 
has  prepared  plans  for  a  theatre  to  be  ereectd  at 
Manhattan  Ave.  and  Calyer  St.,  of  stone  and  steel  and 
concrete,  by  Percy  G.  Williams. 

Plattsburg,  N.  Y. — The  General  Secretary  of  the  Y.  M. 
C.  A.  writes  that  bids  will  probably  be  received  the  lat- 
ter part  of  December  for  the  erection  of  a  Y.  M.  C.  A. 
building,  to  cost  about  $55,000.  Architects,  Jackson  & 
Rosencrans,  31   Union  Sq.,  New  York  City. 

Buffalo.  N.  K.— The  New  York  Central  R.  R.  Co.  is 
reported  to  have  decided  to  erect  a  round  house  on 
Bailey  Ave.,  East  Buffalo,  at  a  cost  of  $i20w000.  L.  H. 
Van  Allen,  of  Buffalo,  Division  Supt 

fJeta  York.  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  3-story  brick  and  stone 
stores  and  dwellings  at  113th  St  and  Lenox  Ave.  for 
Jos.  Roberts  cost  $20,000.  Geo.  F.  Pelham,  archt.; 
6  story  brick  and  stone  tenement  at  Amsterdam  Ave. 
and  178th  St,  for  T.  J.  McGuire  Constr.  Co.,  cost, 
$175,000,  Geo.  R.  Euell.  Archt;  one-story  brick  sub- 
station at  Baychester  R.  R.  Yard  on  Main  St.,  for  N.  Y., 
N.  H.  ft  H.  R.  R.  Co.,  cost,  $18,000,  A.  L.  Fowler, 
.\rcht. ;  2-story  brick  and  stone  extension  to  4-story 
brick  and  stone  stores  and  studios  at  15  W.  31st  St., 
for   Robt   Smith,  cost,   $30,000,   B.  W.   Levitan,  Archt. 

Plans  prepared  by  Carrere  &  Hastings,  28  E.  41st  St. 
for  the  New  Theatre  are  reported  accepted  by  the  Bd. 
Directors    (W.    K.   Vanderbilt,   Pres.)    Nov.    to. 

W.  H.  Knowlton,  engineer  of  the  New  York  Central 
Rail  Road  (io.,  has  filed  plans  for  equipping  the  train 
platforms  of  8  groups  of  railroad  tracks  east  of  Vander- 
bilt Ave.,  and  just  north  of  the  Grand  Central  Station, 
with  long  canopies,  supported  by  large  posts,  the  im- 
provements being  made  at  a  cost  of  $50,500,  to  shelter 
passengers. 

Fargo.  N.  D. — The  warehouse  and  office  building  of 
J.   I.  Case   Cx>.  is  reported  destroyed  by  fire. 

Oklahoma  City.  Okla. — Plans  are  stated  to  have  been 
prepared  for  a  $1,000,000  hotel  to  be  erected  at  Grand 
.Ave.  and  Robert  St,  by  Chas.  T.  Colcord  and  Robert 
Galbreath. 

•Philadelphia.  Pa. — A.  Raymond  Raff,  1635  Thompson 
St,  is  reported  to  have  secured  the  contract  to  repair  the 
fire  damage  to  the  tobacco  warehouse  of  A.  R  Cunnung- 
ham  on  N.   Second  St.     Cost,  $14,000. 

Memphis.  Tenn. — The  Lake  View  Traction  Co.  is  re- 
ported to  have  purchased  the  old  building  and  site  of  the 
V.  M.  C.  Association  and  will  erect  thereon  depot  and 
terminals. 

Seattle,  Wash. — It  is  stated  that  plans  are  under  con- 
sideration by  the  Arctic  Brotherhood  for  the  erection 
of  a  building  for  the  Alaska- Yukon- Pacific  Exposition; 
probable  cost  of  structure,   $20,000. 

Green  Bay.  Wis. — H.  C.  Koch  &  Co.,  120  Wisconsin 
St.,  Milwaukee,  are  said  to  be  preparing  plans  for  a  6- 
story  white  enameled  building  to  be  known  as  Minahan 
Block. 

UOwaukee.  Wis. — Parkinson  &  Dockendorf  are  stated 
to  have  been  selected  to  prepare  plans  for  the  Y.  M. 
C.  A.  building,  to  cost  $100,000.  F.  H.  Hussey,  of 
Lansing,  Mich.,  has  been  engaged  as  consulting  archt. 
for  the  interior  plans. 

(Thas.  L.  Lesser,  321  Grove  St.,  is  reported  to  be^  pre- 
paring plans  for  a  lodge  hall,  to  be  erected  at  Kinnickinnic 
and  Otjen  Aves.  for  Lake  Lodge,  F.  and  A.  M.  The 
building  will  be  of  solid,  brick  construction,  with  stone 
facings  and  3  stories  in  height     Cost  about  $25,000. 

CHURCHES  AND   DWELLINGS. 
Notes  Arranged  Alphabetically  by  States. 

Denver.  Colo. — Wm.  Cowe,  510  Mack  Bidg.,  it  is 
stated,  is  preparing  plans  for  an  edifice  to  be  erected  for 
the  East  Side  Christian  Church,  at  13th  Ave.  and  Will- 
iams St,  at  a  cost  of  $20,000. 

W.  E.  Fisher  ft  Bros.,  Ferguson  BIdg.,  it  is  reported, 
are  preparing  plans  for  an  edifice  to  be  erected  by  the 
members  of  the  Capitol  Hill  Methodist  (Hiurch,  at  a  cost 
of  $25,000. 

Atlanta.  Go. — It  is  stated  that  a  stone  edifice  costing 
about  $20,000  is  to  be  erected  for  the  Read  St  Baptist 
Church   (Rev.    E.   P.  Johnstone,  pastor). 

Chicago.  111.— J.  M.  Dubach,  it  is  stated,  will  erect  a 
3-story  bridf  ana  stone  apartment  house  at  Prairie  Ave. 
and   47th  .St.,  to  cost  $50,000. 

It  is  stated  that  a  3-story  apartment  house  is  to  be 
erected  at  Princeton  Ave.  and  73d  St.  by  Arthur  Foster, 
at  a  cost  of  $40,000. 

Culloni.  III. — ^The  erection  of  an  edifice  costing  about 
$25,000  for  the  members  of  the  Roman   Catholic  Church 


Baltimore,  Md. — Jacob  F.  Gerwig.  in  E.  Lexington 
St,  it  is  stated,  has  been  commissioned  by  Israel  Silber- 
stein  to  prepare  plans  for  4  3story  apartment  houses  to 
be  erected  at  Whitelock  St.  and  Bolton  .\ve.,  to  cost  a 
total  of  $60,000. 

Detroit    Mich. E.  H.  Zeigen,  manager  of  the  Zeigen 

Real  Estate  Exchange,  is  reported  to  be  having  plans 
prepared  for  a  modern  $18,000  residence. 

St  Louis  Mo.— It  is  reported  that  the  Mount  Auburn 
Methodist  Society  South,  hks  purchased  a  site,  and  will 
erect  a   $40,000   edifice. 

Hastings,  Neb.— The  members  of  the  Congregational 
Church,  it  is  stated,  are  planning  the  erection  of  a  brick 
edifice   costing   about   $16,000. 

Newark,  N.  /.—Peter  Charles,  15  Clinton  St  is  re- 
ported to  have  completed  plans  for  a  4-^tor}r  brick  apart- 
ment house  to  be  erected  for  Theo.  G.  Gibson  at  an 
estimated  cost  of  $40,000. 

Ocean  City,  N.  J. — C^as.  A.  Doe,  of  Philadelphia,  Pa., 
it  is  stated,  is  having  plans  prepared  for  a  $15,000  apart- 
ment house  and  2  cottages,  which  are  to  cost  $3S>ooo 
each,  to  be  erected  in  Ocean  City. 

Wilmington  N.  C. — It  is  reported  that  the  members  of 
the  Baptist  Church  are  having  plans  prepared  for  a  $20,- 
000  edifice.     Rev.   C.  H.  Durham,  pastor. 

Pembervitle.  O.—lt  is  stated  that  bids  will  be  received 
until  Jan.  15  by  Rev.  E.  H.  D.  Winterhoflf.  Chmn  Bldg. 
Com.  for  erecting  a  i-story  73xi2o-ft.  brick  and  stone 
edifice  for  the  Evangelical  Lutheran  congregation.  Bids 
to  be  submitted  separately  on  roofing  and  sheet  metal 
work.     R.   C.   Gotwald,   Archt.,  Sprniefield. 

Enola  Pa.— It  is  stated  that  the  Trus.  of  the  Presby- 
tery of  the  Dist.  of  Carlisle  propose  erecting  a  $30,000 
Presbyterian  Church  in  Enola. 

Philadelphia,  Fa.— Abel  Bottoms,  of  West  Philadelphia, 
it  is  stated,  has  secured  a  site  at  Walnut  and  36th  Sts. 
on  which,  it  is  said,  he  intends  erecting  a  6  or  8-8tory 
apartment  house  to  cost  $100,000. 

Carrere  &  Hastings,  of  New  York,  N.  Y.,  are  reported 
to  be  the  archts.  engaged  to  prepare  plans  for  the  edifice 
which  is  to'  be  erected  for  the  First  Church  of  Christ 
(Scientist),  at  Walnut  and  39th  Sts.   .     „.  ,       ,       ^ 

It  is  stated  that  Wilson,  Harris  &  Richards,  Drexel 
Bldg.,  have  prepared  plans  for  a  $100,000  edifice  and 
Sunday  school  building  to  be  erected  at  Wayne  Ave.  and 
Queen  St,  Germantown,  for  the  M.  E.  Church  of  the 
Advocate. 

Greenville.  Pa.— The  Bd.  of  Directors  of  St  Paul's 
Orphans'  Home  of  Pittsburg  Synod  Reformed  Church 
of  the  United  States,  it  is  stated,  has  voted  to  erect  a 
new  $65,000  home  near  Greenville,  changing  the  present 
location  from  Butler.  Flans  for  the  building  as  pre- 
pared by  Milligan  &  Miller,  of  Wilkinsburg,  have  been 
accepted.  It  is  stated  that  bids  for  the  construction  will 
be  received  early  in  Jan. 

Milwaukee,  Wis. — Leenhouts  &  Guthrie,  102  Wisconsin 
St.,  according  to  reports,  have  completed  plans  for  a  $60,- 
000'  apartment  house  to  be  4  story,  brick  and  stone,  and 
erected  by  John  Bennett,  Secy.,  General  Constr.  Co.,  at 
13th  and  Well  Sts. 

Oshkosh,  Wis. — The  members  of  the  Christian  Science 
Church,  it  is  stated,  have  secured  a  site  on  Washington 
St  and  Jefferson  Ave.,  on  which  it  is  proposed  next 
spring  erecting  an  edifice  costing  about  $25,000. 

Kiel,  Wis. — It  is  stated  that  plans  are  being  prepared 
for  an  edifice  which  is  to  be  erected  for  the  members  of 
Sts.  Peter  and  Paul  R.  C.  Church  at  a  cost  of  $20,000. 
Rev.  Father  R.  W,  Nickle,  pastor. 


I. 


Milk  5t-.  Boftoo,  wHtct  that  Wd*  will  be  received  about    it  reported  contemplated.      Rev.    Father   White,   paator. 

*Ittms  marked  thus  eive  the  namgt  of  harii^t  ninnrA»A  mtt^n^» 


SCHOOLS. 

Notes  Arranged   Alphabetically  by   States. 

Cullman,  .4la. — The  directors  of  St  Bernard's  College, 
it  is  stated,  are  planning  to  expend  $20,000  in  improve- 
ments. 

Montgomery.  Ala. — It  is  stated  that  work  will  soon 
commence  on  the  erecting  of  buildings  for  the  Metho- 
dist College  for  Women,  probable  cost  of  proposed 
structures,    $50,000. 

Pasadena,  Co/.— Pres.  A.  H.  Chamberlain,  of  Throop 
Institute,  is  reported  to  have  announced  that  plans  are 
bciiii!  prepared  for  new  buildings  which  it  is  proposed 
erecting  at  K.  California  and  San  Pasqual  Sts.,  at  a  cost 
of   about   $2,000,000. 

Washington,  D.  C. — The  following  are  the  bids  opened 
on  Nov.  i5  by  the  Comrs.  D.  C.  for  (a)  erecting  Mc- 
Cormick  School,  an  8-room  building;  (b)  6-room  addition 
to  the  Langdon  School:  R.  T.  Humphrey,  a  $45,600;  b 
'25,300;  J.  M.  Dunn,  o  $47,220;  S.  J.  Brinkley,  a 
,49,000;  Burgess  &  Parsons,  a  49,420;  Pavarini  &  Wyne. 
a  $49,900;  b  $23,800;  T.  H.  Melton,  a  50,900;  W.  E. 
Mooney,  a  $51,975;  J.  H.  Gibbons,  b  $22,933;  M. 
Haclison,  b  $23,583;  W.  T.  Davis,  b  $24,660. 

The  following  are  reported  to  be  the  bids  opened  Nov. 
23  by  the  Comrs.  D.  C.  for  erecting  a  public  school  at 
Lincoln  Ave.  and  Prospect  St:  J.  M.  Dunn,  $21,533: 
Pavarini  ft  Wyne,  $23,700;  B.  B.  Knell,  $21,644;  R-  B. 
Humphrey,  $21,800;  S.  J.  Brinkley,  $23,700;  T.  H.  Mel- 
ton, $25,450,  and  Burgess  &  Parsons.  $22,965. 

Paris,  III. — Bids  will  probably  be  received  about  Jan. 
I  for  the  erection  of  a  high  school,  to  cost  about  $60,000. 
Architects,  Reeves  &  Baillie,  of  Peoria;  J.  C.  Risser, 
Chmn.  Bldg.  Com. 

Anderson.  Ind. — The  School  EVi.,  it  is  stated,  has  ac- 
cepted the  plans  of  R.  P.  Daggett-Dunlap  Co.,  of  Indian- 
apolis, for  the  high  school,  which  is  to  cost  about  $125,000. 

Lexington.  Ky.—].  O.  H.  Simrall,  Clk.  Bd.  of  Educ., 
writes  that  the  citizens  on  Nov.  5  voted  to  issue  $75,000 
bonds  for  the  erection  of  schools.  No  architect  yet  se- 
lected. 

Ann  Arbor,  Mich. — The  Bd.  of  Regents  of  the  Univ.  of 
Michigan,  it  is  stated,  has  decided  to  erect  a  chemistry 
building.  Probably  $300,000  will  be  appropriated  for  the 
erection  of  said  building. 

Grand  Rapids,  Mich. — Plans  and  specifications  have 
been  approved  for  the  boiler  and  heatmg  plant  for  the 
Coit  Ave.  School.  According  to  reports  bids  will  soon 
be   received   for   installing  the   same. 
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SorthHeld,  Minn. — It  is  stated  that  preliminary  plans 
will  be  received  until  Dec.  15  by  Paul  G.  Schmidt,  for  a 
ladies'  dormitory  at  St.  Olaf  College. 

Vicksburg,  Miss. — It  is  stated  that  the  Mississippi  Epis- 
copal Girls'  College  is  to  be  situated  in  the  National  Park 
addition  to  this  city.  The  main  building  will  be  erected 
at  once,  at  a  cost  of  $75,000.  Philip  S.  Garnder,  of 
Laurel,    Miss.,    can   be  addressed. 

St.  Louis,  Mo. — Plans  are  stated  to  have  been  ap- 
proved for  a  high  school  to  be  erected  at  Union  Boule. 
and  Fairmount  Ave.  The  building  to  contain  92  rooms 
and  cost  about  $750,000.  According  to  reports  the  con- 
tract  will   soon   be   let. 

Omaha,  Neb. — It  is  reported  that  the  Mount  St.  Mary's 
Seminary,  Fifteenth  and  Castellan  Sts.,  will  be  enlarged 
at  a  cost  of  $20,000. 

Bayonne,  N.  J. — Bids  will  be  received  until  Dec.  10  by 
the  Bd.  Educ.  (J.  F.  Desmond,  Secy.)  for  furnishing  ma- 
terial and  erecting  School  No.  10.  Bids  to  be  submitted 
separately  on  plumbing  and  gas  fitting  and  the  Warren 
Webster  ventilating  and  heating  system.  S.  Edson  Gage 
and  Donald  G.  Anderson,  Archts.,  3  Union  So  W..,  New 
York,   N.    Y. 

*}ersey  City,  N.  J. — Jos.  H.  Cutley,  508  Pavonia  Ave., 
is  reported  to  have  secured  the  contract  to  construct  the 
granite  approach  to  the  High  School  grounds,  at  $43,045. 

*The  contract  for  furnishing  and  erecting  fire  escapes 
at  .schools  Nos.  i,  9,,  13,  17,  18,  19,  20,  21  22,  23  and  26 
(bids  received  Nov.  14)  is  reported  awarded  by  the  Bd. 
Educ.  to  the  Oltmer  Iron  Wks.,  at  a  total  of  $16,485. 

The  following  are  reported  to  be  the  bids  received  by 
the  Bd.  Educ.  on  Nov.  14  for  erecting  an  annex  to  school 
No.  14:  Mason  work — M.  T.'  Connolly,  $49,738;,  Gavin 
&  Doris,  $54,000;  Wm.  L.  Crow,  $55,129;  also  a  bid  for 
the  whole  job  for  $ii.'?,ooo;  W.  H.  &  F.  W.  Cain,  mason 
and  carpentry  work,  $86,312,  and  P.  S.  Van  Kirke  for  the 
same  work,  $92,632.  Carpenter  work — Jos.  Jewkes  &  Sons 
Co.,  $26,490;  John  Hansen,  $28,972;  Herman  Brugel,  $26,- 
775;  Robt.  Cook,  $30,415;  J.  Ditmar  &  Son,  $32,000. 
Plumbing — F.  T.  Keleher,  $5,595;  Crescent  Co.,  $10,000. 
Painting — M.  A.  H.  Miller,  $2,164;  A.  Lemon,  $2,230; 
Chas.  Rabe,  $1,942;  Jas.  Treasner,  $2,558.  Heating  and 
ventilating — .Storms  &  Co.,  $15,968;  Baldwin  Eng.  Co., 
$15,940;  T.  P.  Schroeder,  $19,500;  John  F.  McLaughlin, 
$10,479. 

East  Orange,  N.  J. — The  erection  of  an  addition  to  the 
High  School  to  cost  $75,000,  is  reported  under  considera- 
tion. 

Dayton,  O. — Bids  will  be  received  until  Dec.  19  by 
Wm.  G.  Haenssler,  Clk.  Bd.  Educ,  for  furnishing  ma- 
terial and  erecting  the  west  wing  of  the  Manual  Train- 
ing High  School,  on  E.  5th  St.  Bids  on  labor  and  ma- 
terial  to  be  stated  separately. 

Springfield.  O.— W.  H.  Holmes.  Clk.  Bd.  of  Educ, 
writes  that  the  citizens  have  voted  to  issue  $200,000 
bonds  for  the  erection  of  a  school.  Nothing  definite  has 
yet  been  done. 

Cincinnati.  O. — Bids  will  be  received  at  the  office  of 
the  Clerk,  Bd.  of  Educ,  until  Jan.  6  for  the  erection 
of  a  high  school  at  Clifton  Ave.  and  McMilan  St.  as 
advertised  in  The  Engineering  Record.  Henry  Klein, 
Supt.   of  Bldgs.,  910  Main   St. 

Philadelphia,  Pa. — Mitchell  Bros,  are  stated  to  have 
been  granted  a  permit  to  erect  2  three-story  26x36-ft. 
stone  additions  to  the  Kenderton  School,  at  a  cost  of 
$20,986. 

Cheyenne,  S.  D. — Bids  will  be  received  until  Jan.  10 
by  Commissioner  of  Indian  Affairs,  at  Washington,  D.  C. 
(C.  F.  Larrabee,  Acting  Comr.)  for  furnishing  material 
and  constructing  a  building  for  employers'  quarters  at 
the  school  at  Cheyenne  River  Agency,  S.  D. 

Cisco.  Tex. — Te  Attorney-General  has  approved  the 
issue   of   $30,000    independent   school   district  bonds. 

Emory,  Va. — The  directors  of  Emory  &  Henry  College, 
it  is  reported,  have  decided  to  expend  $100,000  in  im- 
provements. 

'Williamsburg,  Va. — Geo.  C.  Ware,  of  Newport  News, 
is  reported  to  nave  been  awarded  the  contract  for  erect- 
ing a  building  for  the  Female  Seminary. 

Colville,  Wash. — Bids  will  be  reeceived  until  Jan.  8 
by  Comr.  of  Indian  Aifairs,  at  Washington,  U.  C. 
(C.  F.  Larrabee,  Acting  Comr.)  for  furnishing  material 
and  constructing  2  day  school  buildings  at  Nespelem  and 
Barnaby,  Colville  Agency,  Wash.  For  further  informa- 
tion apply  to  Capt.  J.  McA.  Webster,  U.  S.  Indian 
Agent,  Ft.  Spokane  (Miles  P.  O.),  Wash. 

Tulalip,  Wash. — Bids  will  be  received  until  Dec.  27 
by  Comr.  of  Indian  Affairs  at  Washington,  D.  C.  (C.  F. 
Larrabee,  Acting  Comr.)  for  furnishing  material  and 
constructing  a  dormitory,  hospital,  power  house  and  elec- 
tric lighting  system  at  Tulalip  School,  Washington.  For 
further  intormation  apply  to  Chas.  M.  Buchanan,  Supt., 
Tulalip. 

LeCrosse,  Wis. — The  Bd.  of  Normal  Regents,  it  is 
stated,  has  decided  to  postpone  the  awardmg  ^  of  the 
contract  to  erect  the  Normal  School  here  until  early 
in  1908.  Van  Ryn  &  De  Gelleke,  of  Milwaukee,  are  the 
arcbts.,  and  have  completed  the  plans  for  the  school. 

Belleville,  Ont. — The  Convent  School  is  reported  de- 
stroyed by  fire. 

NEW  INDUSTRIAL  PLANTS. 
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San  Francisco,  Cat. — Miller  &  Lux  have  applied  for  a 
permit  to  build  an  abattoir  and  packing  house  on  Ken- 
tucky St.  and  Second  Ave.,  South.  Onlj;  about  one- 
fourth  of  the- structure  finally  to  be  built  will  be  erected 
at  once  at  an  estimated  cost  of  $150,000. 

Wilmington,  Del. — Thi»  Harlan  &  Hollingsworth  Cor- 
poration, IS  said  to  be  planning  the  erection  of  modern 
car   shops. 

Washington,  D.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

'Eastport,  Me. — It  is  stated  that  the  contract  to  erect 
the  2-sfory  reinforced  concrete  and  brick  canning  factory 
for  the  Seacoast  Canning  Co.  at  Eastport  has  been  award- 
ed to  Frank  B.  Gilbreth,  of  New  York,  N.  Y. 

Waterville.  Me. — The  Central  Maine  Potato  &  Starch 
Co.  is  reported  organized  with  Jacob  Hedmann,  of  Aroo. 


stook,  Pres..  and  Simon  P.  Hedman,  Secy.,  and  a  capi- 
tal of  $100,000.  Headquarters  of  the  company  to  be  in 
Waterville.  It  is  stated  that  a  starch  mill  will  be  erected 
in  Waterville,  and  others  in  several  towns  in  central 
Maine. 

Jersey  City,  N.  J. — The  Levinson  Mfg.  Co.,  171  Canal 
St.,  New  York,  N.  Y.,  is  reported  to  have  purchased  a  site 
in  West  Bergen  on  which  it  is  proposed  erecting  a  factory 
for  the  manufacture  of  chairs. 

'Harrison,  N.  J. — The  contract  to  erect  a  3-story  62X 
i2i.ft.  reinforced  concrete  building  for  the  General  Elec- 
tric Co.  at  Sussex  and  4th  Sts.,  it  is  reported,  has  been 
awarded  to  Salmond  Bros.  Co.,  of  Kearny.  The  cost  of 
the    building,   including   equipment,    it   is   stated,    will    be 

about    $32,000. 

Buffalo,  N.  Y. — The  International  Eng.  Co..  at  a  meet- 
ing in  Buffalo  Nov.  16,  it  is  reported  authorized  the  erec- 
tion of  a  plant  for  the  manufacture  of  high-grade  engines 
and  boilers.  The  location  of  the  plant  has  not  yet  been 
decided  upon.  H.  S.  Jeffrey,  of  Scranton,  is  Pres.  of 
the  company,  and  C.  W.  Limstrom,  of  Galesburg,  111., 
Secy,  and  Treas. 

Sandusky,  O. — The  plant  of  the  Bay  Bay  View  Fdy. 
Co.,  for  which  the  Osborne  Eng.  Co.,  of  Cleveland,  is 
preparing  plans,  will  cost  about  $35,000.  The  building 
will  be  80x150  ft.  and  the  power  plant  will  have  a  capa- 
city of  75  h.  p.  with  foundry  equipment.  Contracts  will 
be  let  in  the  spring. 

'Reading,  Pa. — The  Brown  Engineering  Co.  is  reported 

to  have  secured  the  contract  for  the  electric  light  and 
power  equipment  for  the  plant  of  the  Nolde  &  Horst  Co., 
at  9th  and  Douglass  Sts.  Individual  electric  motors  will 
be  placed  under  the  several  tables,  together  with  specially 
designed  motors  placed  in  the  elevator  towers  to  operate 
the  cars. 

Cirard.  Pa.— The  U.  S.  Steel  Corporation.  71  B'way, 
N.  Y.  City,  it  is  reported,  has  had  tentative  plans  pre- 
pared for  an  ore  harbor  to  be  established  on  Lake  Erie 
near  Girard,  for  the  care  and  shipment  of  ore  from  the 
Northwest  to  the  lower  lakes  and  the  furnaces  in  the 
Pittsburg  district.  The  improvements  it  is  stated,  will 
be  started  soon,  and  extensive  machinery  will  be  in- 
stalled and  the  total  cost  will  be  several  millions. 

Philadelphia,  Po.— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Erie,  Pa. — The  Erie  City  Iron  Works  has  under  con- 
sideration the  erection  of  a  75X40o-ft.  storage  building,  in 
one  bay,  with  a  30-ton  crane.  It  has  not  been  decided 
whether  to  use  steel  or  concrete  construction. 

Morristown,  Tenn. — H.  G.  Gildard,  of  the  Brookside 
Mills.  Knoxville,  is  said  to  be  planning  the  organization 
of  a  company  to  establish  a  cotton  cloth  mill  at  Morris- 
town.  It  will  have  a  capital  stock  of  $150,000  and  a 
mill  of  9,000  spindles  and  200  looms  will  be  erected.  The 
product  will  be  cloth  used  by  the  linoleum  and  rubber 
trades. 

Elgin,  Tex. — See  "Power  Plants,  Gas  and  Electricity." 

Milwaukee,  Wis. — It  is  reported  that  C.  H.  Stehling 
IS  preparing  plans  for  a  tannery  to  be  erected  next 
spring  by  the  Fred.  Kueping  Leather  Co.,  of  Fond  du 
Lac,  on  Kinnickinnic  Ave.  and  Lincoln  St.  To  protect 
the  establishment  from  the  river  a  concrete  wall  1,200  ft. 
long  and  30  ft.  high  will  be  built.  Two  6-story  buildings 
60x120  ft.,  will  be  used  for  the  currying  and  finishing 
departments.  In  addition  to  these  there  will  be  hide  trim- 
ming, glue  storage,  beam  hair  drying,  lime  and  boiler 
houses  and  a  pattern  and  machine  shop.  The  boilers 
will  be  of  4,500  h.  p.  each,  and  the  machinery  of  the 
plant  will  be  operated  by  motors.  A  water  tower,  storage 
house  and  heater  house  will  also  be  erected.  All  of  the 
buildings  will  be  built  of  steel  and  concrete. 

STREET    CLEANING    AND    GARBAGE 
DISPOSAL. 

See   also   "Business  Buildings." 

Las  .-inimas,  Colo. — See  "Power  Plants.  Gas  and  Elec- 
tricity." 

Baltimore,  Md. — Bids  were  opened  on  Nov.  20  by  the 
Bd.    of    Awards    for    the    removal    and    final    disposal    of 

farbage,  dead  animals  and  market  refuse  of  this  city 
rom  Jan.  i,  1908,  until  Jan.  i,  1918,  and  the  Baltimore 
Products  Co.,  of  which  Michael  T.  Horner  is  president 
is  reported  to  have  secured  ihe  contract;  for  the  first 
year  the  company  agrees  to  dispose  of  the  garbage  for 
$45,000,  and  $1,800  additional  will  be  charged  yearly, 
so  that  for  the  loth  year  it  will  cost  the  city  $61,200. 
In  addition,  the  company  agrees  to  pay  to  the  city 
$100,000  for  the  disposal  plant  in  South  Baltimore;  total 
amount  of  contract  for  10  years  is  $531,000  less  $100,000 
for  city  plant.  The  company  is  to  remove  the  reduction 
plant!  to  a  distance  of  10  miles  from  city.  The  collec- 
tion of  garbage  is  to  be  done  under  supervision  of  J.  L. 
Wickes,  Street  Cleaning  Comr.,  and  carried  to  central 
points,  and  will  be  scowed  to  the  reduction  plant.  "The 
same  system  of  reducing  refuse  will  be  used  as  is  now 
employed  by  the  Baltimore  Sanitary  Contr.  Co.  The  only 
other  bid  received  was  that  of  the  Southern  Products 
Co.,  whose  aggregate  bid  was  $587,500.  Both  companies 
agreed  to  pay  the  city  $100,000  for  its  plant. 

St.  Louis,  Mo. — Local  press  reports  state  that  the  Dd. 
of  Pub.  Improv.  is  about  to  let  contract  for  garbage  dis- 
posal. It  will  receive  bids  for  the  privilege  of  dispos- 
ing of  garbage,  and  if  no  one  offers  to  pay  for  privilege, 
the  contract  will  be  let  to  lowest  bidder. 

West  Orange,  N.  J. — The  Town  Council  is  reported 
to  have  on  Nov.  19  rejected  all  bids  for  the  removal  of 
ashes   and  garbage   and    will    receive   new  bids. 

Brooklyn,  N.  Y. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

New  York,  N.  Y. — Bids  will  be  received  by  W.  Ben- 
sel.  Comr.  Street  Cleaning,  until  Dec.  2  (extension  of 
date)  for  furnishing  all  the  labor  and  material  required 
for  the  removal  of  snow  and  Jce  in  the  Boros.  of  Man- 
hattan, Bronx  and  Brooklyn,  for  the  period  ending  April 
15,    1908. 

Columbus,  O. — Bids  will  be  received  By  the  Bd.  of 
Pub.  Service^  (E.  F.  McGurre,  Secy.)  until  Jan.  14,  for 
the  construction  of  garbage  reduction  works  of  100  tons 
capacity  per  24  hours,  as  advertised  in  The  Engineering 
Record;  probable  cost,  $150,000.  John  H.  Gregory,  Engr. 
in  charge. 

'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


MISCELLANEOUS. 

Notes   Arranged   Alphabetically   by   States. 

'Mobile,  Ala. — P.  H.  O'Brien,  of  Anniston,  is  reported 
to  have  secured  contracts  for  constructing  locks  and 
dams  Nos.  2  and  3,  on  Tombigbee  River  (bids  opened 
Oct.  5  )at  $350,275  and  $389,725.  respectively.  For  de- 
tail bids  received  for  this  work  see  issue  of  The  Enoz- 
NEERiNG  Record  of  Nov.   9. 

Washington,  D.  C. — Bids  will  be  received  at  the  office 
of  the  Bureau  Supplies  and  Accounts,  Navy  Dept.,  Wash- 
ington, D.  C,  until  Dec.  3  for  furnishing  at  navy  yards 
and  naval  stations  the  following  supplies:  Boston,  Mass. 
Sch.  521,  generators,  etc.;  Sch.  524,  wire  rope;  Sch.  527, 
8  doz.  ratchets;  Sch.  529,  75,000  lb.  rivet  steel;  Sch.  530, 
1  motor  controller;  Ssch.  531,  5,400  lb.  brass  pipe,  10,500 
lbs.  bronze,  2,800  lbs.  sheet  brass,  1,600  lbs.  sheet  cop- 
per; Sch,  532,  bar  steel,  4,590  lbs.  sheet  lead,  36,200  lbs. 
sheet  zinc;  Sch.  533,  valves,  33  doz.  gate  valves,  bush- 
ings, elbos,  pinions,  etc.  League  Island,  Pa.,  Sch.  521. 
17,000  ft.  conduit  steel,  12,500  ft.  wire  junction  boxes,, 
etc. ;  terminal^  boxes,  switches,  etc. ;  fuses  and  fuse  wire 
batteries  and'  cells,  12  ventilating  sets;  Sch.  527,  drill 
chucks,  drills,  etc.;  Sch.  528,  11,750  ft.  white  oak,  21M. 
ft.  white  pine,  225M  ft.  yellow  pine;  Sch.  531,  6,500  lbs. 
brass  pipe,  sheet  brass,  sheet  copper  and  copper  rod; 
Sch.  532,  15,000  lbs.  sheet  zinc;  Sch.  533,  192  gate 
valves,  pipe  fittings.  Portsmouth.  N.  H.,  Sen.  521,  gen- 
erating set,  etc.,  5,000  ft.  wire.  Brooklyn,  N.  Y.,  Sch. 
521,  6,500  ft.  interior  cable,  25,000  ft.  lighting  wire,  etc., 
about  56,000  ft.  rubber  covered  wire,  elbow,  nipples, 
couplings,  etc.;  Sch.  528,  261U.  ft.  white  oak;  iioM.  ft. 
white  pine,  30M.  ft.  North  Carolina  pine,  etc.;  Sch.  533, 
156  gate  valves.  Washington,  D.  C,  Sch.  526,  motor, 
5,790  lbs.  waterproof  stranded  copper  cable,  65M.  ft. 
white  pine.  1  air  pump,  84,000  lbs.  machine  steel;  Sch. 
529,  19,400  lbs.  structural  steel  beams.  Bids  will  also 
be  received  same  place  until  Dec.  17,  as  follows:  Puget 
Sound,  Wash.,  Sen.  513,  4,800  ft.  conduit  4,800  ft.  rub- 
ber covered  wire,  ^  switchboard  cabinets;  Sch.  515,  7,000 
ft.  flexible  steel  wire  cable,  about  14,000  lbs.,  copper  pipe; 
Sch.  516,  60M.  ft.  teak,  15,500  ft.  mahogany;  Sch.  ?i8, 
28,200  lbs.  steel  angles,  121,500  lbs.  mild  steel.  Mare 
Island,  Cal.,  Sch.  515,  1,400  bronze  plates,  1,000  lbs. 
brass  metal,  36  gate  valves;  Sch.  $•-  lavatories,  showers, 
water  heaters,  plumber's  supplies,  etc.;  Sch.  518,  25,000 
lbs.  rolled  sheet  zinc  boiler  plates,  15,000  lbs.  rolled 
sheet  zinc.  Boston,  Mass.,  Sch.  538,  centering  machine, 
crank  shaper,  rod  and  double  machine,  steam  hammer, 
etc.  Brooklyn,  N.  Y.,  Sch.  537,  engine  lathe,  boring 
and  turning  mill,  etc.  League  Island,  Pa.,  Sch.  538, 
I  gear  generator.  Washington,  D.  C,  Sch.  538,  i  mill- 
ing machine.  Pensacola,  Fla.,  Sch.  517,  engine  lathe, 
crank  shaping  machine.  Applications  for  proposals  should 
designate  the  schedules  desired  by  number.  H.  B. 
Rogers,  Paymaster  Genl.,  U.   S.  N. 

New  Boston,  III. — Bids  were  opened  on  Nov.  7  by  the 
Comrs.  of  ibe  Bay  Island  Drainage  and  Levee  Dist 
for  constructing  about  50,000  cu.  yds.  muck  ditch  and 
724,700  cu.  yds.  levee  work  and  F.  B.  Stevens,  of 
Geneseo,  HI.,  bid  for  portions  of  muck  ditch  22  cts.  per 
cu.  yd.  and  for  portions  of  levee  work  16  and  15  cts.  per 
cu.  yd.  R.  J.  Phelps  &  Co.,  muck  ditch  18  cts.  and 
levee  work  14  cts.  G.  A.  McWilliams,  Walnut,  muck 
ditch  and  levee  work  1345  cts.;  R.  H.  McWilliams;  of 
Mattoon,  muck  ditch  and  levee  work  10.75  cts.;  Peoples 
Consi'r.  Co.,  Davenport,  la.,  muck  ditch  and  levee  work, 
16.5  cts.  Grand,  Smith  &  Co.  and  C.  H.  Locker,  Northern 
Trust  Co.,  Chicago,  111.,  muck  ditch  and  levee  work, 
10.25  cts^  and  Havemeyer,  Contr.  Co.  &  C.  A.  Denhanu 
C.  E.,  Chicago,  for  muck  ditch  and  levee  work  i»}4 
and  for  levee  work  l2^  and  15^  cts.;  R.  H.  Mc- 
Williams, of  Walnut,  bid  also  for  138,000  cu.  ydi 
ditch  10  cts.  and  165,000  cu.  yds.  ditch  9.75  cts.,  and 
J.  E.  Rogers,  of  Forrest  City,  for  same  work   10  cts. 

Webster  City,  la. — Bids  will  be  received  until  Dec.  14 
by  the  Bd.  Superv.  (Geo.  S.  Neel,  Chmn.)  for  construct- 
ing the  Kobbins  Drainage  Ditch  No.  32;  also  the  Brandrup 
Drainage  Ditch  No.  31.     O.  A.  Cragwich,  Co.  .^ud. 

Sac  City,  la. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec.  10  by  J.  J.  Harter  Co.  Aud.,  at  Sac 
City,  for  constructing  Ditch  No.  10,  Sac  Co.,  and  Ditch 
No.  69.  Calhoun  Co. 

Annapolis,  Md. — Bids  will  be  received  at  the  Bureau 
of  Supplies  and  Accounts,  Navy  Dept.,  Washington, 
D  C,  until  Dec.  10,  to  furnish  at  the  Naval  Academy, 
Annapolis,  Md.,  a  quantity  of  pipe  fittings  and  forge. 
.Applications  for  proposals  should  refer  to  Schedule  570. 
E.   B.   Rogers,  Paymaster  Genl.,  U.   S.   N. 

Boston,  Mo«.^See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Boston,    Mass. — Bids    will    be    received    by    Maj.    Edw. 
Burr,    Corps    Engrs.,    U.    S.    A.,    until    Dec    f7,.i°l   »■«; 
moval    of    wreck    of    steamship    "City    of    Birmingham 
lying  in  Upper  Main  Ship  Channel  of  Boston  Harbor,  as 
advertised  in  The   Engineering  Record. 

Grand  Rapids,  Mich.— City  Engr.  L.  W.  Anderson  is 
reported  to  have  presented  to  tne  Bd.  of  Pub.  Wks. 
his  report  on  the  construction  of  a  flood  wall  on  west 
side  of  river  from  6th  St.,  south  to  the  gates  at  the 
power   dam,   which   he   estimates  at  $19,317. 

Detroit,  Mich. — The  following  are  the  bids  opened  da 
Nov.  20  by  Col.  Chas.  E.  L.  B.  Davis,  Corps  Engrs.,  U. 
S.  A.,  for  rock  and  earth  excavation  at  Sect.  3,  Plan  B, 
Detroit  River:  (a)  1,465,000  cu.  yds.  earth  excav.  (full 
rate);  (fc)  145,000  cu.  yds.  earth  excav.  (half  rate);  (c) 
560,000  cu.  yds.  rock  excav.  (full  rate) ;  (d)  260,000  cu. 
yds.  rock  excav.  (half  rate);  (.e)  total:  P.  B.  Mo- 
Naughton  &  O.  E.  Dunbar,  Buffalo,  N.  Y.  a  50  cts,  6 
$25,  c  $2.80,  d  $1.40,  t  $2,700,750;  Great  Lakes  Dredge 
&  Dock  Co.,  Chicago,  111.,  a  58  cts.,  b  $29,  c  $3.aa,  d 
$1.61,  e  $3,113,550. 

Olivia,  Minn. — It  is  stated  that  H.  J.  Lee,  Co.  Aud., 
will  receive  bids  until  Dec.  5  for  constructing  Ditch  No, 
37- 

Izranhoe,  Minn. — It  is  stated  that  bids  will  be  received 
until  Dec.  3  by  R.  H.  Sisson,  Co.  Aud..  for  $6,000  bonds 
for  the  construction  of  Ditch  No.  6,  and  $4,500  bonds  for 
Ditch   No.  8. 

'Morris,  Minn. — F.  E.  Ware,  Co.  Aud..  writes  that  th* 
contract  for  constructing  ditch  No.  3  (bids  opened  No¥. 
19)  has  been  awarded  to  Brown  &  Sutcliff,  of  Bensoo, 
at   13^5  cts.   per  cu.  yd.;  total,  $10,341. 

'West  Point,  Miss.—B.  H.  McFarland,  of  Aberdeen, 
Secy,  and  Ati'orney  for  the  County  Houlka  Creek  Drain- 
age  Comrs.,    writes   that  G.    A.    McWilliams,    of   Walnut, 
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in.,  ka*  »tcufcd  the  coatract  for  constructing  i  caiu)  it 
■ulrc  loo^  >s  ft-  wide  and  5  ft.  deep  through  Houlka 
Cre^  and  through  timbered  sandy  loam  creek  bottom, 
ahoat  zjo,ooa  co.  TCb-  (bids  opened  Nor.  12),  at  12.7 
els.  per  en.  jrd.  OAcr  bids  received  were:  Woolman 
Coastr.  Co.,  SaDdasky,  Mich..  12.7s  cts.;  R.  L.  Brand, 
Ihairie.  Miss.,  14.S  cts.;  Northern  Alabama  Constr.  Co., 
Sncrton,  Ala.,  is-y  ctt.;  E.  C.  Spencer,  Vandalia,  III.. 
■  6  cts. 

Pornmautk,  X.  H. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

S'rmr  Yort,  ff.  y. — Bids  will  be  received  until  Dec.  2 
bjr  CoL  Wm.  S.  Patten.  Depot  Q.  M.,  jo  Whitehall  St.. 
Sew  York,  for  furnishing  and  delivering  at  cither  the 
Philadelphia.  Boatoo.  New  York,  Chicago  or  St.  Louis 
depots    of    the    Q.    M.    Department.    U.     S.    Army,    400 

led    recruiting    signs,    subject    to    increase    or    de- 

in  quantity  of  25  per  cent.,  if  desired  by  this  de- 


Bids  win  be  received  ontil  Dec  s  by  John  V.  Coggey, 
Coar.  of  Correction,  N.  Y.  City,  for  furnishing  and  de- 
trrering  iron,  steam  fittings,  lumber  and  miscellaneous 
ai  tides. 

Bids  will  be  received  Dec.  5  by  W.  Bensel,  Comr. 
Street  Cleaning.  N.  Y.  City,  for  furnishing  and  deliver- 
sng  10,000  North  River  bricks  (red),  8,000  sq.  fire  bricks, 
5.000  end  wedge  fire  bricks,  5°  barrels  fire  clay,  30  cu. 
yds.  Cow   Bay  sand. 

Brooklyn,   N.    K.— See 
liicity. 
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Brookyln,  .V.  K. — Bids  will  be  received  until  Dec.  10  by 
the  Bureau  of  Sppplies  &  Accounts,  Navy  Dept.,  Washing- 
ton. D.  C.  (E.  B.  Rogers,  Pa>-master  C»en.),  to  furnish  at 
the  Navy  Yard.  New  York,  a  quantity  of  naval  supplies  as 
follows:  Sdbedule  667 — boh  and  pipe  threading-  and  drill- 
ing maehittes,  lathes,  emery  grinders;  Schedule  s67-^Port- 
laad  cement,  etc:  Schedule  569 — insulating  tape,  steel 
rope,  brass,  etc;  Schedule  57a — lumber;  Schedule  574 — 
boRS  and  nuts,  steel  iron,  etc;  Schedule  575— 4>rass 
bnmar,  etc;  Schedule  576 — bolts  and  nuts,  iaclK"  cement 
compound,  copper  tubing,  valves,  thermometers;  Schedule 
$77— bolts  and  nuts,  wire,  etc  Applications  for  pro- 
posals should  designate  the  schedule  desired  by  number. 

Atbtmy,  N.  K. — At  a  meeting  of  the  Sute  Canal  Board 
on  Kov.  26  plans  are  reported  to  have  been  approved 
for  contract  No.  20.  Sections  2  and  3  of  the  barge 
canal.  This  work  includes  the  dredging  of  the  Mohawk 
River  from  Rexford  Flats  to  Mindville,  involving  an 
expenditure   of    $4,000,000. 

Grand  Forkt  N.  D. — It  is  suted  that  Hans  Anderson, 
Co.  And.,  will  receive  bids  until  Dec  10  for  $15,500 
drainage  bonds. 

CUvtland,  O. — W.  A.  Stinchcomb.  Engr.  of  the  Park 
Dept.,  is  reported  to  be  making  plans  for  new  docks 
to  be  built  at  foot  of  E.  oth  St.  to  accommodate  the 
intercity  steamship  lines.  Two  schemes  of  construction 
are  tinaer  consideration  by  the  steamship  companies,  one 
tcnqwrary  and  the  other  permanent. 

Ponlamd,  Ore.— Bids  will  be  received  by  Lieut.  Col.  S. 
W.  Roessler,  Corps  Engrs.,  U.  S.  A.,  until  Dec.  23  for 
the  construction  of  one  wooden  hull  hydraulic  dredge,  as 
advertised  in  The  Engineering  Record. 

'Pkiladilfhia,  Pa. — The  following  are  the  bids  opened 
on  Nov.  IS  at  the  ofllce  of  Maj.  J.  C.  Sanford,  Corps 
Engrs.,  U.  S.  A.,  for  dredging  in  Delaware  River:  (a) 
694,400  cu.  yd.  excav.  scow  meas.  Sect.  4-  (fc)  716,800 
CO.  yd.  Sub-Sect.  5A;  (c)  716,800  cu.  yd.  Sub- Sect.  5B; 
■(d)  totals:  P.  Sanford  Ross.,  Inc,  Jersey  City,  N.  J., 
«,  i8>i  cts.;  b,  19'A  cU.;  c,  20 W  cts;  d,  $409,864.  Mor- 
ns &  Cumings  Dredging  Co.,  New  -York,  N.  Y.,  o,  20.5 
cts.;  b,  21.3  cts;  c,  26  cts.;  d,  $481,398.  American 
Dredging  Co.,  Philadelphia,  Pa.,  a  and  b,  16  cts.;  c,  17.5 
cts.;  d,  $351,233   (recommended  for  award). 

Girard,  Pa. — See  "New  Industrial  Plants." 

PhUadelfhia,  Pa.— See  "Power  Plants,  Cias  and  Elec- 
trioty." 

.  UcKtti  Rocks,  Pa. — Press  reports  state  that  a  brick 
Uncd  tunnel  461  ft.  long  and  36  ft.  wide,  will  be  con- 
■tmcted  in  W'est  Park,  of  which  the  Comrs.  of  Stowe 
Township  will  pay  $25,000  for  its  construction,  and  the 
West  End  Land  Co.  $25,000. 

StwpOTt,  R.  I. — The  following  are  the  bids  opened  on 
Nov,  as  by  CoL  J.  H.  Willardj  Corps  Engrs.,  U.  S.  A., 
for    dredging    in    Newport    harbor    (price    given    per    cu. 

1):  John  P.  Randerwn,  Albany,  N.  Y.,  40  cts.,  W.  H. 


Waii 


ird    Dredging    Co.,  'New    York,    N.    Y.     a9    cts.;    the 

Intcnutional  detracting  Co.,  New  York,  N,  Y.,  33  cts., 
and  Chas,  M.  (>>le  &  ).  S.  Packard  Dredging  Co.,  Fall 
River,  Mass.,  and  Providence,  R.  L,  22  89  cts.  (Approxi- 
mate aoonnt  to  be  expended  under  this  contract,  $171,- 
c.o. 

Providenct,  R.  I. — The  following  are  the  bids  opened 
on  Nov.  36  at  the  office  of  Jas.  Knox  Taylor,  Superv. 
Arcbt.  Treaa.  Depart.,  Washington,  D.  C,  for  elevator 
equipment  for  U.  S.  Post  Office,  (tourt  House  and  Cus- 
tom Hooae  at  Providence:  Otis  Elevator  Co.,  New 
York,  N.  Y.,  $17,975;  Standard  Plunger  Elevator  Co., 
Hew  York,  JJ.  V.,  $30,235. 

Dttmtt,  S.  D. — Bids  will  be  received  it  is  stated  until 
Jan.  7  by  P.  A.  Carroll,  (^.  Aud.,  for  constructing 
Drainage  Ditch  No.   i.  Baker  Township. 

SufrrioT,  Wit. — C.  P.  White,  of  Pittsburg,  Pa.,  Gen. 
M^.  I^ttabarg  Coal  Co.,  writes  that  bids  will  be  re- 
ceived on  Dec  10  for  the  construction  of  a  dodc  in 
Superior.  C.  J.  A.  Morris,  of  Superior,  is  (insulting 
Eagr. 


PROPOSALS  OPEN. 

For  Proposals  see  pages  66,  67  and  68. 

WATER. 
Bids  Se«  Eng. 

Cloae.  Record 

Dec.     4.     Boiler,  Mincrra,  U Nov.  30 

Dec     7.    Water  works  material,  Atlantic,  la Nov.  30 

Dec.    9.     Water   works,    Minnctte,    Ala Nov.  23 

Dec    II.     Water  curtains.  New  York,  N.  Y Nov.  30 

Dec  12.     Filter  plant,  Cambridge  Springs,  Pa... Nov.  16 

Adv.  No,  i6-2t. 

N.  J.    Adv.  ()ct.  ta,  19 Oct.  is 

Dee.  17.    Water    supply    impror.,   etc       Camden, 
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Dec  19.     Cisterns,  Ft.  Dade,  Fla.   Nov.  30  Dec.     5- 

Jan,      1,     Reservoir,    Norway,    Me Nov,  16  l>cc     3. 

Jan.      6,     Water  wks.,  Tucson,  Aril.    Nov,  16 

Jan,    IS,     Pipe,    Winnipeg,   Man.. Nov.  30  Dec     5- 

Jan.     17.     .\ir   compressor,  Aurora,   III Nov.  30  Dec    6. 

Mains,  Grand   Forks.  N.   D Nov.  33  Dec    «• 

Attention    to    Contractort,    New    York,  ^ec.     6. 

N.  Y.     Adv.  Sep.  38  to  Nov.  3 Sep.  38  Dec     6. 

Attention    to    Contractors,    etc.,    Rome,  'ee.     b. 

N.  Y.    Adv.   Oct.    13  to  Nov.    16 Oct.  13  Uec     7. 

Suction   line,   .Mexandria,    Va Nov.    9  Dec     9. 

Dec.    9. 

SEWERAGE   AND   8EWAQE    DISPOSAL.  Dec   ^9. 

Dec    a.     Valley     City.     N.     D Nov.  23  Dec!    9- 

Dec    3.     Auburn,  N.Y Oct.   19  Uec    9. 

.^dv.   Oct.   19  to  Nov.  30.  Uec.   10. 

Dec.     3.     Paola,    Kan Nov.  30  Dec   10. 

Dec.     3,     Chattanooga,   Tenn Nov,  30  Dec  10. 

Dec     4.     Dayton.    O Nov.  23  Dec  10. 

Dec.     5.     McKeesport,    Pa.     Nov,  30  Dec  10. 

Dec.     6,     Forsyth,  Ga,   Nov.     9  Dec   10. 

Dec     7.     Stittville,  N.  Y Nov.  23  Dec.   10. 

Dec.     7.     Evansville,  Ind Nov.  30 

Dec     9.     Orrville,  O • Nov.     9  Dec.   10. 

Dec.  II,     Brooklyn,   N,  Y Nov.  30  Dec  12, 

Dec  14.     Norwood,   O Nov.  30 

Dec  17.     Louisville,  Ky.    Adv.  Nov.  33,  30 Nov.  23  Dec.   12. 

Dec.  18.     Springfield,    O.     Adv,    Nov,    30 Nov.  30  Dec  14. 

Dec  19.     Wapello,    la Nov.   16  Dec  15. 

Dec  31.     Santa   Monica,   Cal Nov.  23  Dec  1 5- 

Dec  — .     Ventura,    Cal Nov.    3  Dec.  15. 

Dec.  — .     South     Bend.     Ind Nov.  23  Dec.   16. 

Jan.    15,     Manila,    P.    I.     Adv.    Oct  36  to  Nov.  16. Oct.  36  Dec   17. 

Jan.    — .     Lexington,  Ky Nov.  30  Dec  1 7. 

Dec.  18. 

BRIDGES.  Dec  19. 

Dec    3.  .Council    Bluffs,     la Nov.  23  _ 

Dec     3.     Paoli,   Ind Nov.  30  "ec  19. 

Dec     4.     Muncie,   Ind Nov.  30  uec  20. 

Dec     4-     Newport,   Ind Nov.  30  „ 

Dec     4.     Fargo,    N.    D Nov.  30  L>ec.  21 

Dec    5-     River     Falls,     Wis Nov.  ^3 

Dec.     6.     Menominie,  Wis Nov.  30  t^^^'   ,, 

Dec     6.     La   Crosse,  Wis Nov.  30  i^f^'  ^^ 

Dec     9.     Girard.    Kan.    Nov.  30  uec  23. 

Dec.     9.     New  York,   N.    Y Nov.  30  „ 

Dec     9.     Etna,  Pa Nov.  30  f^^^"  ,'' 

Dec.  10.     Jackson,    Minn Nov.  23  i;ec  30. 

Dec   10.     Girard,  Kan Nov,  30  nf^'  ^'• 

Dec  II,     Wailuka,    H.    1 -Nov.    9  n^  JT 

Dec  13.     Celina,    O Nov,  30  T,^'  _! 

Dec  14.     Norwood,  O.    Adv.   Nov.   33,   30 Nov.  23  i^ec  . 

Dec.  17.     Philadelphia,    Pa Nov.  23  ti^^_" 

Dec  31.     Canton,  (3iina.    Adv.  Oct.  26,  Nov.  2.. Oct.  26  tjet.  ^ 

Dec  — .     Ventura,    Cal Nov.    3  ^ec.       . 

Jan.      I.     Topeka.  Kan Nov.  30  {,"•      , 

Jan.      7.     Wilmington,  N.  C.    Adv.  Nov.  i6  to  30.. Nov.  16  i""'       '■ 

Jan.       7-      Salem.   S.   D Nov.  16  i|j|;     |; 

Jan.     3. 

PAVING  AND   ROAD   MAKING. 

Jan.      6. 

Dec     3.     Monticello,    Ind Nov.    2  J^n      g 

Dec     3.     Palatka,   Fla Nov.    a  J^n       g. 

Dec.     3.     Marysville.  O Nov.  16  t^„,    y, 

Dec.    3.     Bemidji,    Minn Nov.  23  Jan.      8. 

Dec.     3.     Portland,    Ind Nov.  23  jgn.    ,0. 

Dec.     4.     Logansport,  Ind Nov.  16  Jan.     14. 

Uec.     4.     Des  Moinei.  la Nov.  16  Jan.   14. 

Dec.     4.     Hartford   City.   Ind Nov.  23  Jan.     15. 

Dec    4.     Brooklyn,   N.   V Nov.  23  jan.    — 

Dec     4.     Baltimore.   Md Nov.  30  jan.    — . 

Dec     4-     Fargo.    N.    D Nov.  30  fan.    — . 

Dec     5.     Danville,  Ind Nov.  30  ^eb.     1. 

Dec     5.     Memphis,  Tenn Nov.  30  pji,      j. 

Dec     5.     Boulder,  Colo Nov.  30  peb.  — . 

Dec     7.     Peru,   Ind Nov.  16  Mar.  25. 

Dec  10.     St  Louis,  Mo Nov.  30  Apr.      i. 

Dec  11.     Brooklyn,  N.   Y Nov.  30 

Dec  It.     Ft.   H.  G.  Wright,   N.   Y Nov.  16 

Dec  12.     Flemington    N.  J.    Adv.  Nov.  t6  to  30.. Nov.  16 

Dec  12.     Anderson,    Ind Nov.  23 

l.)ec  13.     Valparaiso.    Ind ?>ep.     7  Dec.     2. 

Dec   1 6.     Steubenville,    O Nov.  23  Dec.     2. 

Dec.  16.     Buffalo,    N.   Y Nov.  30  Dec.     3. 

Dec  17.     Providence.  La Nov.  23  Dec.     3. 

Dec.  20.     Washington,   Pa Nov.  30  Dec     3. 

Dec.  — .     Ventura.    Cal Nov.    a  Dec    3. 

Jan.      3.     Salt  Lake  City,   Utah Oct  19  Dec    3. 

Adv.  Oct.  19  to  Nov.  9  and  30.  Dec.     3. 

Jan.  — .     Jackson,    Mich Nov.  23  Dec.     3. 

Feb.     4.     Brick  paving,  Billings,   Mont Nov.  33  Dec.     4. 

Adv.  Nov.  23,  30. 

-Feb.     4-     Macadam,   Billings,    Mont Nov.  23  Dec     4. 

Adv.  Nov.  23,  30. 

Dec.     4. 

POWER  PLANTS,  GAS  AND  ELECTRICITY.  Dec    \. 

Dec    3.     Vallcjo,    Cal Nov.  2j  °"-     *• 

Dec     3.     Lacompte.  La Nov,  16  r,„      , 

Dec     3.     Washington,  D.   C Nov.  30  i,^^-     „ 

Dec     4.     Minerva,  O j Nov.  30  Dec    10 

Dec.    5.     Newburgh,    O Nov.  23  ,-,,  '   ,„' 

Dec     6.     Brooklyn,  N.  Y Nov.  30  i("-  )°- 

Dec  10.     Ft    Revere,  Mass Nov.  30  n»^,^' 

Dec  10.     Brooklyn,    N.    Y Nov.  30  n!J-  1°- 

Dec   10.     New   York,  N.   Y Nov,  30  ^'^-   '°- 

Dec  13.     Panama     Nov.  23  n.^,, 

Dec  i«.     Montreal,  Que Nov.  16  n"-  '",• 

Dec  17.     Washington,    D.    C Nov.  30  n^p',, 

Dec  20.     Lafayette,   Ind.    Adv.  Nov,  33,  30 Nov.  33  n„  ,, 

Dec  20.     Ft  Worth,  Tex.    Adv,  Nov.  30 Nov.  30  n,J' r;' 

Dec.  30.     Ashville,    O Nov.  30  "«• '*■ 

Dec  31,     Chinook,  Mont ■ Nov.  16  Dec  14 

Dec.  23.     Panama    Nov,  30  pec    14 

Feb.    — .     Lagrange,  Ga Nov.  30  Dec  16 

Hendersonville,  N.  C.  Nov,    2  Dec!  16! 

Alexandria,  Va Nov.    9  Dec'  17" 

Listowel,    Ont Nov.  16  Dec!  17! 

Dec  17. 

BUILDINGS.  Dec  20. 

Dec     3.     Post   Office,    Nevada,    Mo .,.,,Oct.  26  Dec  21. 

Dec.    3.     School,    Allegheny,     Pa Nov.  23 

Dec    3.     School,    Temple,    Ariz Nov.  23  Dec.  23. 

Dec.    3.     Add.  to  jail.  Allcntown,  Pa Nov.  23  Dec.  zy. 

Dec.     4.     Pub.  bidg.,  Columbus,   O Nov.  23 

Dec.    4.     Pub.   bldgs.,    Ashland.   Pa Nov.  23  Tan.      7. 

Dec     4.     Pub.  bIdg.   improv..  Lakeland,  Ky Nov.  30  Jan.    14. 

Dec     4.     Hospital,    Pittsburg,    Pa Nov,  30 

Dec     5.     Post    Office,    Waldoboro,    Me Nov,    3  May — . 

'Items  marked  thus  give   the  names  of  parties  awarded  contracts. 
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School,    Carbond.ile,    III .Nov.  16 

Pub    bIdg.    improv..    ICUis   Island,  N,   Y. 

Harbor  •  -Nov.  30- 

Post   bldgs..    Ft.    Thomas,    Ky Nov.  30 

School,     Beaumont,      Tex Nov.  23 

Pub.   bldgs.,   Simcoc.   Ont Jiov.  23 

Pub.   bldg.    Abilene,  Tex Nov.  30 

Pub    bldg.,  Kingston,  Ont Nov.  30^ 

Pub.    bldgs..    Boston,    Mass Nov.  30 

Pub.    bldg.,    Remsen,    N.    Y Nov.    9 

Pub.   bldg.,    Wernersville,  Pa Nov.     3 

Remodeling     Hospital     bldgs.,     Los     An- 
geles.   Cal Nov.  23 

Armory,  Chicago,  III Nov.  23 

Pub.    bldg.,    Bay    Minette,   Ala Nov.  23 

Town    hall,     Berkeley,     Cal Nov.  23 

Court    house,     Pulaski,    Tenn Nov.  23 

School,   Alpine,    Tex. Nov.    3 

Bus.    bldg.,    Jacksonville,    Fla Nov.    a 

Dwelling.    Mobile    Ala Nov.    9 

City   Hall,   Chattanooga,  Tenn Nov.  30- 

New  Indus,  plant..  Canton.  S.  D Nov.  16 

School,  Canton,  S.  D . .  .Nov.  16 

Radiators    for    National  Museum,   Wash- 
ington, D.  C.    Adv.  Nov.  30 Nov.  30 

School,  Bayonne,   N.  J Nov.  30 

Hospital,   Whipple   Barracks,  Ariz Nov.  16 

Adv.  Nov.   16  to  30. 

School,  Shirley,   Ind Nov.  23. 

Jail,    Terre    Haute,    Ind Nov.  23 

School,    Auburn,  Ala S""" '5 

Pub.    bldg.,    Washington,    D.   C Nov.  16 

School,   Northfield,   Minn Nov.  30- 

Jails,   Ellisville,  Miss Nov.  30 

Exten.  to  post  office,   Detroit,   Mich Nov.    2 

School,   Pawnee,  Okla Nov.  16 

Tunnel     to    htg.     pub.     bldg.,     Madison, 

Wis Nov.    9 

Pub.    bldg.,    Ocala.    Fla Nov.  16 

Adv.  Nov.   16-23. 

School,    Dayton,   Ohio   Nov.  30- 

Htg.  post  office  bldg..  Ft  Worth,  Tex.. Nov.  30- 
Adv.   Nov.    30. 
Plumbing  at  post  office  bldg,  Ft.  Worth, 

Tex • Nov.  30 

Htg.    court    house,    Yougstown,    O Nov.  30 

Post    office     Ann    Arbor,    Mich Nov.    9 

Post  bldgs..   Ft   Des  Moines,   la Nov.  30 

Adv.  Nov.  30. 

School,    Tulalip,   Wash Nov.  30- 

Post  office.  Lancaster,   Pa Nov.  16 

Church,    Falls   City,    Neb Oct  26 

Industrial    plants.    Ft    William,    Cm... May  11 

School,   Anderson,    Ind Sep.  s> 

Fire  house,  Ventura,  Cal Nov.    2 

Y.  M.   C.  A.,  Aurora,  111 Nov.    9 

Bath   houses,    Toronto,   Ont Nov.  23 

Y.  M.  C.  A.  bldg.,  Plattsburg,  N.  Y Nov.  30 

Dwellings,  Greenville,  Pa Nov.  30 

School,    Paris,   III Nov.  30 

Pub.   bldg.,   Flint   Mich Nov.  23 

Post  office.  South  Bend,  Ind Nov.  16 

Post  office  bldg.,  Albuquerque,  N.  M.... Nov.  23 
Adv.  Nov.   23,  30. 

School.    Coopersville,    Mich Nov.    9 

Post  office  exten.,  Wichita,  Kan Nov.  23 

School,   Cincinnati,  O.    Adv.   Nov.   30.. Nov.  30 

Add.    to    school.    Slayton,    Minn Nov.  23 

Schools,  Colville.  Wash Nov.  30 

School,  Cheyenne,  S.   D Nov.  30 

Light  station,  Alaska.    Adv.  Nov.  23,  30. Nov.  23 

Indus,  plant,   Oxford,  Md Nov.  2,1 

Church,    Pemberville,    O Nov.  30 

School.    Mankato,     Minn Nov.  23. 

School.    Washington,    D.   C Nov.    9 

School,    Madison,    Minn Nov.  16 

Plans  for  Capitol,  San  Juan.   P.  R Sep.  aS 

Court   house    and  jail,   Cairo.   Ga Oct.  26 

College,    Agricultural    Collcee.    Mich ...  .Oct.    19 

P.   O.  plans.   New  York,  N.   Y Nov.  30 

Hotel,    South    Braintree,    Mass Nov.  30 


MISCELLANEOUS. 

Signs    New  York.  N.  Y Nov.  30 

Street  cleaning.  New  York,  N.  Y Nov.  30 

Ditch  work,  Wausau,  Wis Nov.     3 

Ditch,    Wheatoh,   Minn Nov.    9 

Drills,  etc.,    Bremerton,   Wash Nov.  16 

Supplies,     Vallejo,     Cal Nov.  23 

Lumber,  etc..  New  York,  N.  Y Nov.  23 

Ditch,   Ivanhoe,   Minn Nov.  30 

Supplies,  Washington,  D.  C Nov.  30 

Garb,   disp.,    Altoona,   Pa Nov.    2 

Adv.  Nov.  2  to   16. 

Telephone  system,   Danville,  111 Nov.  16 

Adv.  Nov.  16  to  30. 

El   ry.    franchise,    Hayward,    Cal Nov.  30 

Ditch,  Olivia,  Minn Nov,  30 

Bricks,  etc.,  New   York,  N.  Y Nov.  30 

Ditch    work.   Canton,   N.    Y Nov.    9 

Adv.  Nov.  9  to  30. 

Engine,    lathe,  etc.,    Panama ....Nov.  16 

Wharf  repairs,  Ft  Howard,  Md Nov.  23 

Wharves,    Mobile,    Ala Nov.    9 

Supplies,  Brooklyn,  N.   Y Nov.  30 

Dock,    Pittsburg,    Pa Nov.  30 

Ditch.    Sac    City,    la Nov.  30 

Supplies,    Annapolis,    Md Nov.  30 

El.    ry   franchise,    New   Orleans,   La ....  Oct.  26 

Ditch,   Emmetsburg,    la Nov.    9 

Wall,  etc,  Ft.  H.  G.  Wright,  N.  Y....Nov.  16 

Bulkhead,     Montgomery.     Ala Nov.  23 

Copper,    Washington,    D.    C Nov.  23 

Lumber,    Nashville,    Tenn Nov.  16 

Adv.  Nov.   16  to  30. 

Dredging.     Boston,     Mass Nov.  23 

Ditch,  Webster  City,  la Nov.  30 

Levee  work.  New  Orleans,,  La Nov.  23 

Lanterns,     Hawaii ' Nov.  23 

Garbage   crematory,   Ft.    Hancock,  N.  J. ..Nov.  23 

R.    R.    work,    Philadelphia.    Pa Nov.  23 

Supplies,    Washington,    D.    C Nov.  30 

Steamboat    Portland,    Ore Nov.  23 

Adv.  Nov.   23,  30. 

Metal   lions,   Washington,   D.   C N»v.  30 

Adv.   Nov.  30. 
Dredge,  Portland,  Ore.    Adv.  Nov.  30..No».  3e 

Removal    of    wreck,    Boston,    Mass Nov.  30 

Adv.    Nov.  30. 

Ditch,    Desmet    S.    D Nov.  30 

Garbage    plant,     Columbus,    O Nov.  30 

Adv.    Nov.   30. 

El.  ry.,  Buenos  Aires,   S.  A Nov.  16 
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DECEMBER   7,    1907. 


DIRECTORY     OF     NATIONAL     TECHNICAL 
AND    TRADE    SOCIETIES. 

AuERiCAH  Society  of  Civil  Ehcihkses.  Secretarr, 
Charles  Warren  Hunt,  220  West  57tli  St.,  New  York. 
Annual  meeting,  New  York,  Jan.  15-16,  1908.  Next 
meeting,  December  18,  1907.  Paper,  Municipal  Sewage 
Disposal — an  Investigation." 

AuERiCAH  Society  of  Mechahicai.  Engimeeu.  Sec- 
retary,   Calvin  W.    Rice,   29   West  39tli   St,   New  York. 

AuEsiCAM  Institute  of  Ei.ectricai.  Enciheeu.  Sec- 
retary, Ralph  W.  Pope,  29  West  39th  St.,  New  York. 
Next  meeting,  December  13,  1907.  Paper  on  Duplex 
Stoker  Boiler  and  Results  of  Tests. 

Auekican  Institute  of  Mining  Engineers.  Secretatr, 
R.  W.  Raymond,  29  West  39th  St,  New  York. 

National  Fire  Protection  Association.  Secretanr» 
W.   H.    Merrill,  Jr.,   Chicago. 

Auerican  Institute  of  Architect!.  Secretary,  Glenn 
Brown,  Washington,    D.   C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick    Brooks,    31    Milk    St.,    Boston,    Mass. 

American  Society  of  Heating  and  Ventilating  Eh- 
OINEERS.  Secretary,  W.  M.  Mackay,  113  Beekman  St, 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Oement  H.  McLeod,  877  Dorchester  St,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,    Boulder,    Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,   Pa. 

American  Railway  Engineering  and  MAiNTXNANcm 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  961 
Monadnock  Block,  Chicago 

American  Water  Works  Association.  Secretary,  J. 
H.  Diven,  Charleston,  S.  C. 

American  Public  Works  Association.  Secretary,  W. 
H.    Flint,   Chattanooga. 

Association  of  American  Portland  Cement  Manu- 
facturers. President,  J.  B.  Lober.  1233  Land  Title 
Building.     Annual  meeting  in  New  York,  Dec.   10. 

National  Association  of  Cement  Users.  President, 
Richard  L.  Humphrey,  Harrison  Building,  Philadelphia. 
Annua]  convention,  Buffalo,  N.  Y.,  Jan.  20-25,  1908. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross.  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Columbus,  O 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
K.  H. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson,  29  West  jjtli 
St,   New   York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.   O.  Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  State*. 
Secretary,  J.   L.   Lyle,  39  Cortlandt  St,   New  York. 


THE      PROPOSED      BUILDING     CODE     FOR 
NEW    YORK    CITY. 

The  Building  Code  Revision  Committee  of  the  City  of 
New  York  has  completed  its  labors  and  submitted  to  the 
Board  of  Aldermen  a  draft  of  a  code  which  is  to  apply 
to  all  boroughs.  No  public  hearings  concerning  the  pro- 
posed text  of  the  code,  as  submitted,  have  been  held, 
and  as  the  composition  of  the  Board  of  Aldermen  will 
change  before  a  reasonable  opportunity  for  criticizing 
the  multifarious  regulations  can  be  given  by  the  present 
Board,  it  is  generally  considered  that  there  is  no  im- 
mediate prospect  of  the  adoption  of  the  regulations. 
Very  strong  criticism  from  real  estate  interests  and 
others  has  already  been  heard  regarding  some  sections 
of  the  proposed  code,  and  these  criticisms  are  increasing 
in  number  and  vigor  as  the  time  for  study  of  the  regu- 
lations grows.  Apart  from  critics  whose  interests  are 
injuriously  affected  by  some  of  the  suggested  rules,  a 
number  of  engineers  and  architects  whose  work  makes 
them  familiar  with  the  conditions  in  New  York  have  ex- 
pressed the  opinion  that  while  the  proposed  code  as  a 
whole  is  3  distinct  advance,  there  are  some  sections  in 
it,  notably  that  relating  to  fireproofing,  which  on  no 
account  should  receive  aldermanic  approval,  and  there 
are  isolated  clauses  in  other  sections  that  would  become 
powerful  aids  to  favoritism  and  even  graft  in  the  hands 
of    an   unscrupulous    superintendent   of   buildings. 

The  opportunity  for  displaying  partiality  or  for  graft- 
ing which  the  proposed  code  offers  is  illustrated,  accord- 
ing to  one  architect  of  long  experience,  by  several 
clauses  scattered  through  the  regulations,  whose  full  sig- 
nificance is  only  appreciated  when  they  are  brought  to- 
gether and  considered  as  a  whole.  The  office  of  Superin- 
tendent of  Buildings  is  one  defined  in  the  New  York 
city    charter    and    the    Board    of    Aldermen    cannot,    of 


course,  change  any  of  the  charter  provisions.  His 
judgment  is  final  on  certain  subjects,  and  one  of  these 
subjects,  according  to  the  proposed  code,  would  be  the 
classifications  of  buildings  coming  under  two  types, 
known  as  Classes  D  and  E  and  defined  as  follows: 

"Class  D — Mercantile  Buildings  shall  be  construed  to 
mean  and  include  all  structures  used  for,  or  adapted  to, 
the  transaction  of  business,  the  operation  of  machinery, 
or  the  manufacture  or  storage  of  machinery  or  ma- 
terials, the  housing  of  horses  or  live  stock,  or  other  in- 
dustrial purposes.  This  class  shall  include  office  build- 
ings, restaurants,  markets,  refrigerating  plants,  stables, 
carriage    houses,    laboratories   and  observatories. 

"Class  E — Special  Hazard  Buildings  shall  be  construed 
to  mean  and  include  all  mercantile  buildings  which  are 
used  for  the  manufacture,  storage  or  sale  of  inflam- 
mable products,  goods  and  materials,  that  is  to  say,  ma- 
terials that  will  readily  ignite  by  the  application  of  a 
flame,  or  in  which  heavy  machinery  is  used.  Factories, 
workshops,  lofts,  printing  houses,  stores,  warehouses, 
slaughter  houses,  rendering  plants,  light  and  power  sta- 
tions, smoke  houses,  and  garages  shall  be  included  in 
this  class." 

It  is  asserted  by  critics  of  the  code  that,  in  view  of 
the  very  inflammable  nature  of  office  furniture  and  the 
use  or  display  of  machinery  in  many  office  buildings, 
notably  such  as  the  World  Building  or  the  Times  Build- 
ing, coupled  with  the  peculiar  working  of  the  clauses, 
the  Superintendent  of  Buildings  is  practically  left  with- 
out any  very  strong  code  control  in  determining  in  what 
class  a  proposed  structure  shall  be  officially  placed.  The 
full  value  of  this  power  of  selection  to  an  unscrupulous 
official  will  be  seen,  according  to  the  critics,  only  when 
other  provisions  are  examined. 

According  to  Section  105  every  building  of  these  two 
classes  which  is  more  than  60  ft.  high  must  be  fireproof, 
and  according  to  Section  106  all  Class  E  buildings  must 
be  of  so-called  first-class  construction,  while  all  others 
may  be  of  so-called  second-class  construction.  These  two 
classes  are  defined  at  considerable,  length  in  clauses 
which  are  quoted  not  only  to  show  the  extent  of  the 
power  placed  in  the  hands  of  the  Superintendent  of 
Buildings  but  also  because  the  same  clauses  are  held  by 
some  critics  to  show  unwarranted  favor  toward  certain 
types  of  concrete  floor  construction,  and  to  be  prejudicial 
to  hollow-tile  of  equal  architectural  merit  in  the  opinion 
of   experienced   structural  designers. 

First  Class  Construction.— "The  fireproof  floor  and 
roof  construction  between  the  steel  beams  shall  be  in  the 
form  of  segmental  arches  consisting  of  Portland  cement 
concrete,  brick,  or  hollow  tile  of  hard  burned  clay,  or 
semi-porous  or  porous  terra  cotta.  Such  arches  shall 
be  designed  to  carry  safely  the  imposed  loads,  and  shall 
have  a  rise  of  not  less  than  i  in.  for  each  foot  of  span 
between  the  beams.  [Section  130  says  that  the  ground 
and  lower  floors  of  Class  D  buildings  must  be  figured 
for  not  less  than  150  lb.  per  square  foot  and  the  upper 
floors  for  not  less  than  75  lb.;  all  floors  of  Class  E 
buildings  must  be  figured  for  not  less  than   150  lb.]. 

"Arches  of  Portland  cement  concrete  shall  be  not  less 
than  4  in.  in  thickness  at  the  crown  of  the  arch,  and 
shall  be  mixed  in  the  proportions  of  i  part  of  Portland 
cement,  2  parts  of  clean  sharp  sand,  and  5  parts  of 
steam  boiler  cinders  or  crushed  slag,  brick,  tile  or  stone 
passing  a  i-in.  ring.  These  arches  shall  in  all  cases  be 
reinforced  and  protected  with  steel  rods  or  bars,  reticu- 
lated or  meshed  steel,  or  similar  metal  weighing  not  less 
than  I  lb.  per  square  foot  of  superficial  floor  area.  If 
the  metal  is  in  the  form  of  rods  or  bars  they  shall  be 
spaced  not  over  16  in.  center  to  center. 

"Brick  arches  shall   have   a  thickness  of  not  less  than 

4  in.  for  spans  of  5  ft.  or  less,  and  8  in.  for  spans  over 

5  ft.  and  up  to  8  ft.  [The  code  makes  8-ft.  the  maxi- 
mum span  between  beams.]  Said  brick  arches  shall  be 
composed  of  good  hard  common  brick  or  porous  terra 
cotta  without  cellular  "spaces,  the  brick  to  be  laid  to  a 
line  on  the  centers,  and  properly  and  solidly  bonded. 
Each  longitudinal  line  of  brick  breaking  joints  with  the 
adjoining  line  in  the  same  ring  and  with  the  ring  under 
it  when  the  arches  are  8  in.  thick.  The  arches  shall 
spring  from  suitably  designed,  solid  skewbacks  made 
from  the  same  material  as  the  arches  and  properly  keyed. 
The  brick  shall  be  well  wetted  before  laying,  and  the 
joints  filled  in  solid  with  Portland  cement  mortar,  mixed 
in  the  proportions  of   i   part  cement  to   3  parts  of  sand. 

"Hollow  tile  arches  or  hard  burned  clay  or  semi- 
porous  or  porous  terra  cotta  shall  be  of  uniform  density 
and  hardness  of  burn  and  shall  have  sufficient  depth  be- 
tween  the   top  and  bottom  surfaces  of  the  arch  to  carry 


the  load  to  be  imposed  thereon  without  stressing  the 
material  beyond  its  safe  working  load,  but  such  depth 
shall  in  no  case  be  less  than  6  in.  for  spans  of  5  ft  or 
less  than  8  in.  for  greater  spans,  and  all  blocks  shall 
have  at  least  two  cellular  spaces  in  said  minimum  depth. 
The  shells  and  webs  of  all  arch  blocks  shall  be  not  less 
than  I  in.  in  thickness.  Skewbacks  of  side  construction 
shall  be  used  with  all  forms  of  hollow  tile  arches.  They 
shall  be  of  such  form  snd  section  as  to  accurately  fit 
the  beams  and  properly  receive  the  thrust  of  the  arches, 
and  shall  have  shells  and  webs  not  less  than  tyi  in.  in 
thickness.  The  arches  shall  be  laid  in  Portland  cement 
mortar  as  required  for  brick  arches  and  shall  be  built 
with  the  key  in  the  center  of  the  arch.  The  shells  and 
webs  of  all  end  construction  arch  blocks  shall  abut  one 
against  the   other. 

"All  metal  structural  members  supporting  loads  or  re- 
sisting stresses,  and  which  are  not  covered  with  brick- 
work to  a  minimum  thickness  of  4  in.  or  of  stone 
masonry  to  a  thickness  of  8  in.,  shall  be  fireproofed  as 
follows:  The  protection  of  the  columns  shall  consist  of 
concrete  as  defined  for  floors  filled  solidly  around  them, 
or  of  brick  as  defined  for  floors  laid  in  Portland  cement 
with  Portland  cement  concrete  filled  in  solidly  so  as  to 
leave  no  voids  or  spaces  between  the  brick  and  the  col- 
umns. [This  clause  has  come  in  for  severe  criticism 
from  structural  designers  as  a  particularly  unjust  dis- 
crimination against  certain  forms  of  terra  cotta  fireproof- 
ing that  are  largely  used  in  important  buildings.]  In 
every  case  this  protection  to  cover  the  columns  at  all 
points  to  a  thickness  of  not  less  than  4  in.  and  to  be 
continuous  from  the  base  to  the  top  of  the  column. 
The  extreme  outer  edges  of  lugs,  brackets  and  similar 
supporting  metal  may  project  to  within  2  in.  of  the 
outer  surface  of  the  protection.  The  protection  of  the 
girders  shall  be  of  the  same  material  as  the  columns  and 
shall  not  be  less  than  3  in.  thick  at  all  points.  The 
protection  of  the  webs  and  soffits  of  beams,  lintels  and 
other  lesser  structural  members  supporting  loads  or  re- 
sisting strains  shall  be  not  less  than  2  in.  in  thickness 
at  any  point. 

"The  fireproof  protection  of  all  the  above  structural 
members  shall  be  held  in  position  by  suitably  designed 
interior  steel  anchors  hooked  rigidly  around  the  flanges 
or  angles  of  the  structural  members  and  spaced  not  over 
16  in.  apart,  horizontally  and  vertically.  These  anchors 
to  be  made  with  hooked  ends  from  steel  stock  weighing 
not  less  than  14  lb.  per  linear  foot  and  extending  to 
within  I  in,  of  the  outside  surface  of  the  concrete  or 
brick  protection." 

Second  Class  Construction. — "The  fireproof  floor  and 
roof  construction  between  the  steel  beams  may  be  in  the 
form  of  flat  arches  or  slabs  with  horizontal  surfaces. 
Such  flat  arches  shall  consist  of  Portland  cement  con- 
crete, or  hollow  tile  of  hard  burned  clay  or  semi-porous 
or  porous  terra  cotta. 

"Flat  arches  of  Portland  cement  concrete  shall  be  not 
less  than  4  in.  in  thickness  and  shall  consist  of  the  same 
materials  and  mixed  in  the  same  proportions  as  specified 
in  First  Class  Construction.  These  arches  shall  in  all 
cases  be  reinforced  with  steel  rods  or  bars,  reticulated 
or  meshed  steel,  or  similar  metal,  designed  so  as  to  secure 
the  required  strength,  but  in  no  case  shall  such  rein- 
forcing metal  weigh  less  than  i  lb.  per  square  foot  of 
superficial  floor  area.  The  center  of  the  section  of  such 
reinforcing  metal  shall  in  no  case  be  less  than  i54  in. 
from  the  under  side  of  the  concrete  slab.  If  the  rein- 
forcing metal  is  in  the  form  of  rods  or  bars,  they  shall 
be  spaced  not  more  than  16  in.  center  to  center,  and  if 
in  the  form  of  mesh  it  shall  have  no  openings  smaller 
than  16  sq.  in. 

"All  flat  hollow  tile  arches  of  hard  burned  clay  and 
semi-porous  and  porous  terra  cotta  shall  have  the  arch 
blocks  and  skewbacks  complying  with  the  requirements 
of  First  Class  Construction,  except  that  the  depth  shall 
be  not  less  than  i^  in.  for  each  foot  of  span,  between 
the  beams,  not  including  any  portion  of  the  depth  of  the 
tile  projecting  below  the  under  side  of  the  beams,  the 
total  depth  in  no  case  to  be  less  than  8  in. 

"All  metal  structural  members  supporting  loads  or  re- 
sisting strains  and  which  are  not  covered  by  brick  or 
stone  masonry  to  a  thickness  of  4  in.  shall  be  fireproofed 
as  follows:  The  columns  and  girders  shall  be  protected 
in  the  same  manner  as  specified  in  First  Class  Construc- 
tion, except  that  the  thickness  of  the  concrete  or  brick 
protection  at  all  points  of  the  columns  and  girders  may. 
be  reduced  to  2  in.  and  at  the  extreme  outer  edges  of 
lugs,  brackets  and  similar  supporting  metal  to  i  in. 
Columns  may  also  be  protected  by  hollow  tile  blocks  not 
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kaa  ilMa  4  ia.  ia  tUekam^  with  shclb  and  web*  not  ks* 
in.  ia  tUdoMS^  with  the  space  between  the 
■irf  the  ol— III  fiUed  aoUdly  with  Portland 
The  caocTcte  and  the  blodcs  to  be 
as  specified  in 
Fint  Qaaa  OmMiimiCB.  Colnnui*  nay  also  be  prtHccted 
bjr  a  doohte  larer  of  Bctal  lath  and  plaster  as  follows: 
The  eohma*  to  be  wiapped  with  metal  lath  weighing  not 
Ins  tkaa  s  "•  P<*  square  foot,  corrugated  or  with  metal 
tliii^  so  as  to  offset  the  metal  lath  at  least  M  in.  from 
the  iifan  to  be  protected,  the  ends  of  the  lath  to  be 
IhaeaagUy  accaicd  by  lapping  and  lacing  with  No.  18 
gahnaiaad  Med  wire.  Pinter  ganged  with  1$  per  cent. 
at  rw  ilmd  UMiiil  Shan  then  be  appUed  to  a  minimum 
•f  I  in.,  filling  the  space  solidljr  between  the 
Wk  and  the  column.  Orer  this  first  layer  of 
I  Wh  aid  plaster  shall  be  constructed  a  second  layer 
«(  actd  iMh  aad  plaster,  similar  in  every  respect  to 
the  firat  layer  caeept  that  the  corrugations  or  meul  fur- 
tii«  ibaU  offset  the  aetal  lath  at  least  1^4  in.  from  the 
oalafc  riT  '•"  of  the  first  layer,  and  that  the  first  coat 
ot  aoacal  plmcr  of  the  aecood  layer  shall  be  not  less 
-«—  K  in.  ia  thickness.  The  brown  coat  and  finishing 
e(^  nay  be  of  siailar  auterial  as  is  used  in  the  finish- 
iac  of  other  portions  of  the  building. 

ers  of  all  metal  trnsaes  and  the  webs  of  all 
projecting  abore  or  below  the  arches  shall 
he  petHected  by  not  leas  than  a  in.  of  the  arch  material. 
The  aoSta  of  all  Soar  beams  shall  be  protected  by  not 
less  than  1  in.  of  the  arch  material.  Said  »lfit  protec- 
lioa.  if  of  concrete,  shall  be  secured  in  place  by  interior 
sled  aachofs,  as  defined  under  First  Class  Construction, 
or  br  aetbed  metal  or  metal  in  other  forms  weighing  not 
Itaa  thaa  H  tb.  per  square  foot,  the  said  meul  to  be 
■w  hill  111  by  extending  the  ends  at  least  s  in.  in  the 
Srcpsoof  pft>lection  of  the  webs  abore. 

"If  of  tile  the  protection  shall  consist  of  lugs  forming 
part  of  the  skewbaclcs  and  extending  around  the  lower 
of  the  beam  and  meeting  at  the  center:  or  of  tile 
held  in  position  by  dovetailed  lugs  projecting  from 
the  Acwbado. 

*niw  aoffits  of  floor  beams  may  be  protected  with  metal 
btk  and  plaster  to  a  thickness  of  i  in.  as  follows:  The 
aactal  lath  shall  weigh  not  less  than  s  oz.  per  square  foot 
aad  shall  be  wrapped  around  the  soffits  of  the  beams  so 
a*  10  be  offset  H  in.  from  the  surface  to  be  protected, 
— ^  the  ends  of  the  'ath  secured  by  extending  them  at 
Icat  a  in.  in  the  concrete  protection  of  the  webs  above. 
Plaster  gsugv-d  with  as  per  cent,  of  Portland  cement 
.K.I1  tbea  be  applied  to  a  thidiness  of  1  in.  in  a  single 
coat,  filHac  the  space  solidly  between  the  metal  lath  and 
the  soCt  of  the  beam.  No  exposed  metal  clips  or  clamps 
of  any  character  shdl  be  used  to  support  the  soffit  protec- 
tioo.  Liatel*  and  other  lesser  structural  members  sup- 
Iffri-g  load*  shall  he  protected  in  the  same  manner  as 
the  (oCt*  of  the  the  fhwr  beams." 

■ection   which   make*   Second   Class   Construe- 
than  the  First  Oass  Construction  re- 

lath    and    plaster  ceilings,    in    which    this 

ocean:  "Metal  lath  ceilings  as  herein  specified, 

eoveied  with  plaster  to  a  thickness  of  i  in.,  will  be 
eqntralent  to  1  in.  of  protection  to  the  steel 
portiaK  the  Boor  arches  above  it  in  fireproof 
boiMiBCS  of  Second  Class  Construction  only,  and  tfie 
protectioa  of  said  Boorbeams  may  be  reduced  by  1  in. 
ahtreser  sach  ceilings  are  erected  underneath  them  in 
Sceoad  Cto»  Constraction." 

StUI   iDothrr  classe    which   has  been   criticiacd   as   en- 
Superintendent  to  show    favorit. 
I  of  fireproofing  is  found  in  Section 
aad  tci^  ••  follews:     'In  the  construction  of  fire- 
I  aad  roofs,  tie-rods  [between  floorbeams]  can 
be  aaittcd  if   the   weight  of  steel   called   for   in   Section 
tat  U  faeorporated  in  the  construction  of  the  floor,  un- 

ny  ordered  to  the  contrary  by  the   Soperin- 

of    Building*,   in   which   case    he   may  designate 

tit  fod,  (bait  be  used  in  accordance  with  this  Section." 
HtitU  of  BuUdintt.—A  feature  of  the  proposed  code 
which  has  aroused  real  estate  interests  relates  to  the 
height  of  boildisgs.  The  more  important  clause*  read 
M  follow*: 

•«rhc  height  of  fireproof  building*,  except  such  build- 
t-y  aa  are  occupied  for  office  or  hotel  purpo*e*,  shall 
aet  cstccd  100  ft.  unless  such  buildings  are  of  First 
Cbea  CoaatractiaQ  in  accordance  with  .Section  106  of 
Ikit  Code  aad  arc  provided  with  a  sundard  enuipment 
of  ■iilnMallr  sprinklers,  in  which  case  the  height  shall 
aat  nrffff  iSO  ft.  Fireproof  building*  to  be  occupied 
ibr  oSce  or  hotel  purpose*  over  loo  ft.  in  height  shall 
be  of  Fir»t  Clasa  Cofitmction  in  accordance  with  Sec- 
tiosi  106  of  tUa  Code,  hot  the  height  of  such  buildings 
■ban  Bol  esoccd  soo  ft.  except  in  case  the  building  shall 
bare  sash  offset*,  yard*  or  courte  in  excess  of  those 
fcqoircd  ia  SMtion  —  of  this  Code  that  the  cubage  of 
ored  above  the  mean  street  grade  level 
174  times  the  area  of  the  lot. 
•'Xbc  beigbt  of  buildings  srith  either  walls,  columns  or 
girder*  cuasHiwtrd  of  reinforced  concrete  shall  be  lim- 
ited not  to  exceed  75  ft."  This  requirencnt  places  rein- 
iantd  coacretc  aad  mill  constraction  in  the  saaeclass, 
to  the  riews  expressed  this  week. 


THE     ENGINEERING    RECORD. 

INSPECTION    OF   THE    EAST    RIVER 
TUNNEL. 

The  Interborough  Rapid  Transit  Co.'s  directors,  engi- 
neers and  officials,  together  with  a  number  of  New  York 
City  officers  and  guests,  started  from  Bowling  Green  on 
Nov.  »7  and  passed  down  through  the  north  tube  under 
the  East  River  to  Brooklyn  as  far  as  Borough  Hall  sta- 
tion, riding  in  a  train  of  Interborough  standard  cars,  con- 
sisting of  two  motor  cars  and  one  trailer.  The  distance 
from  Bowling  Green  to  Borough  Hall  is  1.6  miles,  and 
the  length  of  the  tube  proper  is  i.i  miles.  The  distance 
from  center  to  center  of  the  two  tubes  is  28  ft.  The 
inside  diameter  of  the  tubes  is  15  ft.  6  in.  The  lowest 
pan  of  the  tubes  is  95  ft.  below  mean  high  water.  The 
lowest  part  of  the  tube  in  the  center  is  40  ft.  below  the 
bottom  of  the  river.  The  grades  down  from  New  York 
to  the  bottom  of  the  tube  and  from  the  bottom  of  the 
tube  up  to  Brooklyn  is  3.1  per  cent.,  which  is  the  same 
grade  as  that  under  the  Harlem  River,  under  which  cars 
have  been  operated   for  upwards   of  two  years. 

Ventilating  shafts  have  been  provided  on  the  New  York 
shore  and  on  the  Brooklyn  shore,  which  will  be  equipped 
with  very  large  capacity  ventilating  machinery.  The  ven- 
tilating shafts  will  also  be  equipped  with  emergency  stair- 
ways. 

The  tube  is  lighted  by  an  independent  lighting  system 
which  is  not  in  any  way  connected  with  the  third  rail. 
Therefore,  should  at  any  time  the  power  or  current  go  off 
toe  third  rail,  the  lights  in  the  cars  will  be  extinguished, 
but  the  lamps  lighting  the  tunnel,  which  are  arranged  on 
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lighting  system.  A  separate  telephone  system  has  been, 
installed  through  these  tubes  in  to  the  same  office  at 
Bowling  Green  on  Manhattan  Island.  These  telephones 
arc  arranged  all  through  the  tubes  every  300  ft.  and  at 
the  same  points  300  ft.  apart  are  devices  for  automatically 
tripping  the  circuit  breakers  in  the  power  houses.  These 
circuit  breakers  can  either  be  tripped  at  every  300  ft. 
through  each  tube  or  tripped  by  the  man  in  charge  in  the 
Cowling  Green  office. 

A    NEW   VARIABLE    SPEED    DRIVE. 

The  "R-W-  Speed  Variator,"  for  deriving  variable 
speeds  from  a  constant  speed  motor,  is  based  on  the 
gear-and-cone  principle,  consisting  of  a  gear  cone  pro- 
vided with  a  number  of  circumferential  rows  of  gear 
pits,  and,  parallel  with  the  slant  of  the  cone,  a  shaft 
on  which  is  feathered  a  spur  gear  having  pin  teeth 
of  a  general  conoidal  form.  This  gear  is  adjustable 
longitudinally  on  its  shaft  so  as  to  be  brought  into 
mesh  with  any  desired  row  of  gear  pits  on  the  cone, 
thereby  causing  the  driven  element,  which  of  course 
may  be  either  the  gear  or  the  cone,  to  rotate  at  a  cor- 
responding  speed. 

If  the  number  of  pits  in  the  successive  rows  differ 
in  arithmetical  progression  the  rows  themselves  must 
be  equidistant  from  each  other.  For  example,  if  the 
row  nearest  the  apex  has  11  pits,  the  next  row  12,  the 
next  13,  and  so  on.  the  distance  from  the  first  row 
to  the  second,  from  the  second  to  the  third,  and  so  on, 
is,  and  must  be,  the  same.  Hence  the  gear  can  be 
shifted  by  equal  ■  steps  from  either  end  of  the  cone  to 
the  other  and  be  in  mesh  with  a  row  of  pits  at  each 
step.  Furthermore,  the  rows  can  be  so  arranged  that 
one  pit  ot  each  row  will  lie  in  the  same  axial  plane,  so 
that  one  pit  of  each  row  will  be  exactly  in  line  with 
the  correspondingly  located  pits  on  all  other  rows.    This 
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each  side  wall,  will  still  continue  to  burn.  This  inde- 
pendent lighting  circuit  is  arranged  on  two  separate  cir- 
cuits, so  that  if  a  short-circuit  occurs  on  one  of  the 
lighting  mains,   the  other  one  will  still  continue  to  burn. 

Chief  Engineer  Geo.  H.  Pegram  explained  that  while 
the  alignment  of  the  tunnel  had  necessarily  been  made  to 
a  very  large  degree  with  considerable  curvature,  great 
care  had  been  exercised  in  its  construction  and  the  eleva- 
tion of  the  tracks  to  suit  the  curvatures,  which  had  been 
accomplished  to  such  a  degree  of  perfection  that  a  pas- 
senger riding  in  the  car  could  scarcely  perceive  that  the 
track  was  curved. 

There  are  three  sumps  equipped  with  air  lifts  and 
pumps  sufficient  to  handle  a  very  large  volume  of  water. 
Each  ia  connected  from  one  tube  to  the  other,  which 
makes  it  possible  for  workmen  to  pass  from  one  tube  to 
the  other  in  the  performance  of  their  duty.  Each  of 
these  tubes  is  equipped  with  a  3-in.  city  water  main  run- 
ning the  entire  length  of  the  tube,  with  connections  for 
hose  at  about  every  300  ft. 

The  trolley  rail  is  of  special  section,  rolled  in  an 
umbrella  shape,  secured  from  the  bottom  section  of  the 
rail  by  means  of  insulators  to  the  track  ties  and  pro- 
tected above  the  top  by  means  of  an  insulating  board. 
The  trolley  shoes  pass  under  the  bottom  of  board  and  on 
top  of  the  rail. 

On  each  side  of  the  track  is  constructed  a  bench  wall 
made  of  concrete.  In  this  bench  wall  the  cable  ducts  are 
located.  A  large  number  of  these  cables  have  already 
been  installed.  The  signalling  system  through  the  tubes 
is  being  rapidly  installed  and  through  the  tubes  will  be 
of  the  type  known  as  the  track  circuit  over-lapping  block 
signals.  The  tubes  will  be  equipped  with  automatic  train 
stop*. 

In  the  office  at  the  south  end  of  the  Bowling  Green 
station  on  Manhattan  Island  there  are  a  number  of  in- 
genious safety  devices  for  the  purpose  of  controlling  the 
movement  of  train*  and  the  ventilation  of  the  tube.  The 
man  in  charge  in  this  office  will  have  a  miniature  track 
model  with  the  signals  on  it,  which  will  indicate  by 
means  of  colored  lights  the  exact  location  of  each  train 
at  all  times  through  the  tube.  There  is  also  arranged  a 
system  of  wiring  running  to  this  office,  which  will  enable 
the  operator  to  cat  the  power  on  or  off  the  third  rail  or 


straight  or  longitudinal  series  of  pit_s  is  formed  on  a 
sliding  bar  capable  of  movement  in  both  directions  a 
distance  equal  to  the  space  between  successive  circular 
rows  of  pits.  The  speed  changes  are  accomplished  by 
shifting  the  pin  tooth  gear  to  other  rows  of  pits  by 
means  of  this  bar,  which  is  accomplished  at  the  instant 
in  the  cone's  rotation  when  the  slide  is  parallel  with 
the  gear  shaft;  if  the  slide  is  then  quickly  shifted,  it 
will  carry  the  gear  to  the   next  row  of  pits. 

.\t  the  base  of  the  cone  are  two  grooves,  which  the 
slide  crosses,  and  projecting  from  the  slide  into  the 
.grooves  arc  two  studs,  tlie  arrangement  and  proportion- 
ing of  the  parts  being  such  that  the  studs,  when  the 
slide  is  in  its  normal  position,  are  spaced  slightly  from 
the  rib  between  the  grooves.  Adjacent  to  the  grooves 
arc  two  oppositely  inclined  vertical  cams,  operated  by  a 
controlling  handle,  each  cam  equal  in  width  to  the  dis- 
tance which  the  slide  must  move  to  transfer  the  gear 
from  one  row  of  pits  to  the  next,  so  that  either  cam, 
engaging  the  stud  in  its  slide,  will  shift  the  slide  the 
proper  distance  either  way.  Thus,  suppose  the  left- 
hand  cam  is  thrown  into  the  corresponding  groove; 
then,  with  the  cone  rotating  forward,  as  the  stud  strikes 
the  cam  the  slide  will  be  carried  toward  the  base  of 
the  cone,  thus  carrying  the  pin  tooth  gear  in,  the  same 
direction.  Similarly,  the  other  cam  shifts  the  slide,  and 
with   it  the  gear,  in  the  opposite  direction. 

The  cams  are  mounted  on  the  upper  ends  of  two 
arms  pivoted  at  their  lower  ends,  which  are  actuated  by 
links  to  a  controlling  lever  on  opposite  sides  of  the 
pivot  of  the  latter.  This  method  of  connecting  the 
cam-arms  with  the  controller  makes  it  impossible  to 
throw  botli  the  cams  into  the  grooves  at  once.  Norm- 
ally both  cams  are  retracted  to  the  inoperative  position, 
and  to  produce  this  retraction  instantly  when  the 
operator  releases  the  control  handle,  a  spring-pressed 
plunger  is  provided  on  the  outer  side,  having  a  flat 
face  bearing  against  the  controller  on  both  sides  of  its 
pivot.  Oscillation  of  the  handle  in  either  direction  com- 
presses the  plunger  spring;  which  will,  on  release  of 
the  lever,  throw  the  latter  immediately  to  its  inoperative 
position  with  both  cams  retracted.  To  restore  the  slide 
to  its  normal  position  after  each  actuation,  an  inclined 
guide    is    provided    at    each    side    of    the    flanges    at    the 
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oase  of  the  cone,  against  one  or  the  other  of  which 
one  of  the  slide  lugs,  projecting  beyond  the  flange, 
strikes  after  passing  the  gear,  and  is  thereby  thrown 
back    to    the   normal    position. 

It  will  be  seen  that  as  long  as  one  of  the'  cams  is 
held  in  its  grooves,  each  revolution  of  the  cone  will 
produce  an  actuation  of  the  slide  and  a  corresponding 
shifting  of  the  pin  tooth  gear,  so  that  the  latter  will 
move  step  by  step  up  or  down  the  cone;  according  to 
which  cam  is  operating.  When  this  gear  arrives  at 
the  end  of  its  shaft  and  can,  of  course,  go  no  farther, 
the  cam  shifting  it  is  retracted  before  the  next  suc- 
ceeding revolution  of  the  cone  brings  the  slide  again 
into  position  for  actuation;  this  retraction  is  effected 
automatically  by  mechanism  inside  the  cone,  which  acts 
to  throw  the  cam  out  of  its  groove,  against  the  force 
exerted  by  the  operator,  just  before  the  slide-lugs  reach 
the  position  of  the  cam.  This  mechanism  is  controlled 
by  the  R-\V  Speed  Variator  Co.,  Singer  Bldg.,  New 
York. 


A    NEW    NARROW-GAUGE    CAR. 

A  short  while  ago  an  order  was  placed  with  the 
Arthur  Koppel  Co.,  manufacturers  of  industrial  (rail- 
way materials,  for  200  mine  cars  by  the  New  River 
Pocahontas  Consolidated  Coal  Co.  The  first  sample 
car  of  the  order  was  ready  for  inspection  atout  Nov. 
IS,  and  a  committee  consisting  of  several  of  the  best 
mine  superintendents  in  the  vicinity  went  to  Koppel  to 
inspect  the  car.  The  committee  examined  the  car  in 
minute  detail  and  an  additional  order  for  200  cars  was 
immediately  placed  with   the  Koppel   Co. 

This  car  is  of  all-steel  construction,  and  is  a  very 
low  car  for  its  capacity,  the  overall  height  from  top 
of  rail  being  only  30  in.  and  the  capacity  57^4  cu.  ft.. 
The  gauge  is  44  in.  A  special  feature  in  the  design  is 
embodied  in  the  round  buffer,  which  is  built  of  a  special 
steel  channel  having  a  small  depth  and  very  wide 
flanges.  At  the  ends,  this  channel  is  bent  to  a  semi- 
circular shape  and  projects  beyond  the  car,  so  as  to 
give  clearance  between  .  the  corners  of  the  cars  on 
curves.  Between  the  ends  this  bumper  channel  is  con- 
tinued clear  through  the  car,  making  a  continuous  buf- 
fing column  capable  of  carrying  the  end  shocks  met  in 
service,  from  car  to  car,  without  transmitting  the 
whole  strain  to  any  particular  car.  This  feature  secures 
the  desirable  results  obtained  with  the  draft  gear  of 
ordinary     standard    freight    cars. 

The  large  over-hang  of  the  sides,  which  gives  the 
car  its  large  capacity,  has  been  well  stiffened,  and  its 
shape,  composed  of  large  radial  corners,  facilitates  the 
discharge  of  the  load.  The  door  at  one  end  is  of  the 
lift  type,  and  is  also  well  stiffened  to  give  it  the  neces- 
sary rigidity.  The  wheels,  axles  and  bearings  are  of 
a  special  patented  self-oiling  type,  the  wheels  being  16 
in.  in  diameter. 


A     MISLEADING    CALL    FOR     ENGINEERS. 

A  Pacific  Coast  correspondent  answers  a  recent  letter 
from  this  journal  as  follows:  "Some  time  ago  you 
forwarded  to  me  a  letter  evidently  written  by  a  young 
man  in  Kansas  or  that  vicinity  asking  for  information 
in  regard  to  work  for  the  Los  Angeles  aqueduct  and 
referring  to  advertisements  in  an  'Engineering  Journal' 
of  Inglewood,  Cal.  I  replied  to  the  young  man's  letter 
that  I  questioned  very  much  the  legitimacy  of  this  pub- 
lication and  -advised  him  to  write  directly  to  the  Aque- 
duct Commission  in  Los  Angeles,  with  which  I  was 
acquainted.  That  my  suspicions  were  well  founded, 
you  may  judge  by  the  enclosed  despatch  from  Los 
Angles  to  the  San  Francisco  'Call.'  It  might  be  ad- 
visable to  make  some  mention  of  this  matter  m  the 
Record.'* 

The  article  in  the  "Call"  is  as  follows: 
"Los  Angeles,  Nov.  23.— The  post  office  authorities, 
at  the  request  of  Chief  Engineer  Mulholland  of  the 
Los  Angeles  Aqueduct  Commission,  has  promptly  put 
a  stop  to  a  scheme  for  defrauding  thousands  of  men 
throughout  the  United  States  out  of  various  sums  which 
in  the  aggregate  would  have  amounted  to  many  thou- 
sands of  dollars.  The  so-called  'Engineering.  Journar 
of  Inglewood,  this  county,  has  been  obliged  to  cease 
its  shady  existence,  and,  although  no  arrests  have  been 
made  criminal  prosecutions  will  follow  any  attempt  to 
revive  the  swindle.  The  mail  of  the  concern  has  been 
stopped  and  hundreds  of  letters,  nearly  all  of  them  con- 
taining money  orders,  have  been  returned  to  their 
senders.  The  'Engineering  Journal'  should  not  be  con-v 
fused  with  a  legitimate  publication  of  that  name,  for  it 
exists  in  name  only  and  was  used  only  to  further  the 
scheme  of  the  sharpers.  Advertisements  appeared  m 
newspapers  throughout  the  country  announcing  that 
5000  men  and  i.ooo  teams  were  needed  in  the  con- 
struction of  the  Owens  River  aqueduct,  on  which  Los 
Angeles  is  about  to  expend  millions  of  dollars.  The 
'ads'  said  that  upon  payment  of  from  $1  to  $5  regis- 
tration fees  positions  paying  from  $100  to  $500  a  month 
could  be  secured  through  the  agency  of  the  'Journal/ 
Another  part  of  the  swindle  was  to  induce  persons  to 
pay  various  sums  for  reservations  of  land  along  the 
line    of    the    aqueduct,    water    from    which,    the   circulars 


said,  would  insure  abundant  crops.  Tempting  bait  was 
offered  engineers  for  big  fees  and  several  eastern  en- 
gineers took  the  bait  and  paid  the  fees  demanded.  The 
truth  is  that  there  is  no  scarcity  of  laborers  on  the 
aqueduct  work,  that  the  work  of  construction  has  not 
reached  a  stage  where  an  army  of  men  is  needed. 
There  is  no  registration  bureau  here  and  no  person 
has  authority  to  offer  positions  on  the  work,  much  less 
collect  fees  for  such  a  service.  When  the  matter  was 
called  to  the  attention  of  the  postal  authorities  a  fraud 
order  was  issued  and   the  swindle   stopped." 


PERSONAL    NOTES. 

Mr.  John  C.  McMynn  has  resigned  his  connection 
with   Robert   W.   Hunt   &   Co. 

Mr.  J.  Clyde  Power  has  resigned  as  superintendent 
and  engineer  to  the  Board  of  Park  Commissioners  of 
Indianapolis,    Ind. 

Everett  B.  Webster,  president  of  the  National  Steel 
&  Wire  Co.,  New  York,  died,  Nov.  29,  at  Jacksonville, 
Fla.,   aged   38  years. 

Mr.  Allen  R,  Boudinot  has  opened  an  office  in  the 
Lane  Building,  Davenport,  la.,  where  he  will  engage  in 
a    general    civil    engineering   practice. 

Mr.  Stephen  E.  Kieffer  has  opened  offices  for  the 
practice  of  civil  and  hydraulic  engineering  in  the  First 
National    Bank    Building,    Berkeley,    Cal. 

Mr,  Richard  L.  Humphrey,  consulting  engineer,  Phila- 
delphia, Pa.,  and  president  of  the  National  Association 
of  Cement  Users,  has  been  elected  a  member  of  the 
Societe    des   Ingenieurs   de    France. 

E.  M.  Collins,  formerly  chief  engineer  of  Quincy, 
Omaha  &  Kansas  City^  R.  R.,  died  recently  as  the  re- 
sult of  a  stroke  of  paralysis,  which  occurred  in  De- 
cember, 1905,  and  caused  him  to  retire  from  the  service 
of   the   road. 

Civil  Engineer  A.  C.  I^werenz,  U.  S.  N.,  has  been 
transferred  from  the  navy  yard  at  Puget  Sound  to  the 
Bureau  of  Yards  and  Docks,  at  Washington,  and  Civil 
Engineer  P.  L,  Reed  has  been  ordered  from  Schenec- 
tady,  N.   Y.,   to  Puget  Sound. 

Mr.  W.  R.  C.  Corson,  consulting  engineer,  Hartford, 
Conn.,  has  entered  the  service  of  the  Hartford  Steam 
Boiler  Inspection  and  Insurance  Co.,  as  assistant  to 
Mr.  Frank  S.  Allen  in  the  mechanical  engineering  de- 
partment. 

Mr.  Theodore  P.  Shonts,  head  of  the  Interborough- 
Metropolitan  Co.,  New  York,  was  recently  elected  presi- 
dent of  the  Chicago  &  Alton  R.  R.,  succeeding  Mr. 
Samuel  M.  Felton,  who  resigned  to  become  president 
of  the  Mexican  Central  Ry.  Co.,  Ltd.  Mr.  Shonts  has 
long  been  president  of  the  Toledo,  St.  Louis  &  Western 
R.  R.,  which  recently  gained  control  of  the  Chicago  & 
Alton. 

The  United  States  Civil  Service  Commission  will  hold 
an  examination  in  the  large  cities  of  the  country,  on 
Jan.  8-9,  of  candidates  for  the  position  of  civil  en- 
gineer and  superintendent  of  construction  in  the  Quar- 
termaster's Department  at  Large,  at  $1,500  per  year. 
Examinations  will  also  be  held  on  Jan.  8,  9  and  10  to 
fill  vacancies  in  the  position  of  mechanical  and  electrical 
draftsman   in   the    Ordnance   Bureau,    War   Department. 


BUSINESS     NOTES. 


late  firm  of  Borlido  Moniz  &  Co.,  Rio  de  Janeiro, 
Brazil,  has  established  a  new  firm  to  be  known  as 
Borlido  Maia  &  Co.,  to  continue  the  original  business 
in  lubricating  oils,  greases,  paints,  hardware  and  rail- 
road supplies.  The  new  partners  are  Mr.  C,  H.  dc 
Nicmeycr  and  Mr.  F.  X.  G.  Flores,  both  of  whom  were 
employees   of   the   original    firm. 

Paradigm  skylights  to  the  extent  of  55»ooo  sq.  ft. 
are  to  be  installed  on  the  new  locomotive  shops  at 
Stratford,  Ont.,  for  the  Grand  Trunk  Ry.  by  Arthur 
E.  Rendle,  of  Montreal,  New  York  and  Chicago.  The 
Arnold  Co.,  Chicago,  are  the  engineers,  Mr.  Rendle 
has  also  the  contract  for  about  17,000  sq.  ft.,  of  sky- 
lights  for  the  Grand  Trunk   car   shops  at   London,   Ont. 

The  CarboHneum  Wood  Preserving  Co.,  of  New 
York,  announces  that  it  has  secured  the  services  of 
Mr.  George  S.  Blanchard,  who  until  recently  was  in- 
terested in  lumber,  and  more  particularly  treated  lumber 
on  the  Pacific  Coast.  Mr.  Blanchard  will  make  his 
headquarters  in  New  York  City,  and  will  also  be 
actively  engaged  in  supervising  the  treating  operations 
of  the   Carbolineum   Timber   Treating   Co. 

Allis-Chalmers  Co.  has  engaged  for  its  offices  in  St. 
Louis,  Mo.,  a  new  suite  of  rooms  at  1302-1304  Third 
National  Bank  Bldg.,  where  the  company's  district  man- 
ager, Mr.  F.  L.  Bunton,  and  his  staff,  will  be  prepared 
to    receive   visitors    after   Jan.    i,    1908. 

J.  G.  White  &  Co.,  of  New  York,  engineers  and  con- 
structors for  the  Philippine  Railways,  have  contracted 
with  the  American  Car  &  Foundry  Co.  for  /four  com- 
bination first-class  and  parlor  coaches.  The  cars  will 
be  furnished  with  easy  chairs  in  the  parlor  compart- 
ment in  addition  to  the  regulation  seats,  and  will  have 
fully  equipped  buffets  and  commodious  lavatories.  This 
class  of  rolling  stock  has  become  very  necessary  for 
the  accommodation  of  foreigners  and  the  better  class 
of  natives,  and  will  be  used  on  the  lines  terminating  in 
the  southern  ports  of  Cebu  and  Iloilo,  the  construction 
of   these    lines   being   now   well   advanced. 

At  the  recent  annual  meeting  of  the  stockholders  of 
the  Independent  Pneumatic  Tool  Co.,  held  at  Jersey 
City,  N.  J.,  the  following  directors  were  re-elected  for 
the  ensuing  year :  Messrs.  J.  B.  Brady  and  W.  O. 
Jacquette,  of  New  York;  John  P.  Hopkins,  J.  D.  Hur- 
ley, J.  J.  McCarthy,  J.  M.  Glenn,  M.  S.  Rosenwald 
and  Simon  Florsheim,  of  Chicago;  and  J.  R.  Turner,  of 
Jersey  City.  At  the  annual  meeting  of  the  board  of 
directors  held  at  Chicago  all  of  the  present  officers 
were  re-elected  for  the  ensuing  year  as  follows:  Mr. 
J.  B.  Brady,  Pres.;  Mr.  W.  O.  Jacquette,  first  V.  Pres.; 
Mr.  J.  D.  Hurley,  second  V.  Pres. ;  Mr.  A.  B.  Holmes, 
Secy,  and  Treas.  The  annual  statement  shows  a  very 
gratifying  increase  in  business  over  the  previous  year. 
The  company  has  recently  greatly  enlarged  its  plant  at 
Aurora,  111.,  installing  a  large  amount  of  new  machinery 
and  now  has  facilities  for  practically  doubling  its  out- 
put. The  company  reports  that  the  outlook  for  business 
during  the  coming  year  is  very  promising,  notwith- 
standing   the    present    financial    stringency. 

The  Pittsburg  Automatic  Vise  &  Tool  Co.,  Pittsburg, 
has  made  a  simple  but  useful  improvement  in  its  vises 
by  cutting  a  groove  in  one  of  the  jaws,  which  enables 
a   firm   hold   to  be   secured   on  small   round  work. 


Mr.  Carl  G.  A.  Schmidt.  Jr.,  265  Broadway,  New 
York,  has  made  arrangements  for  manufacturing  a  de- 
tachable silent  chain  for  driving  machinery  which  has 
been    tested   for   some   time    in    several   installations. 

An  important  reorganization  has  taken  place  in  the 
Whitney  Power  Co.,  now  engaged  in  completing  a  large 
hydro-electric  enterprise  in  North  Carolina.  Mr.  George 
L  Wlhitney  has  resigned  the  presidency  and  been  suc- 
ceeded by  Mr.  Edward  F.  Buchanan,  of  the  New  York 
brokerage  firm  of  A.  O.  Brown  &  Co.  A  number  of 
directors  resigned  and  Messrs.  G.  L.  Stout,  L.  G. 
Young,  W.  D.  Sargent,  J.  S.  Henderson  and  A.  O. 
Brown   have  been   elected   their   successors. 

The  Alpha  Portland  Cement  Co.  at  a  meeting  in 
Easton,  Pa.,  last  week,  voted  to  increase  the  capital 
stock  of  the  company  from  $2,000,000  to  $6,000,000. 
The  increased  stock  will  be  held  in  the  treasury  to  be 
used   in   the   business   as   required. 

The  Expanded  Metal  &  Corrugated  Bar  Co.,  St.  Louis, 
Mo.,  has  just  completed  a  shipment  of  1,000  tons  of 
open  hearth  steel  corrugated  bars  for  the  irrigation 
works  of  the  Tieton  project  of  the  U.  S.  Reclamation 
Service.  This  order  is  one  of  several  received  by  the 
above    company    for   bars   for   irrigation    works. 

Owing  to  the  increased  demand  for  its  cement  in  the 
South,  the  Exiison  Portland  Cement  Co.,  Arcade  Build- 
ing, Philadelphia,  has  opened  an  office  in  the  National 
Bank  Bldg.,  Savannah.  Ga.,  in  order  to  supply  the 
trade  better  than  can  be  done  from  New  York.  Ar- 
rangements are  being  made  to  carry  stocks  of  cement 
at  various  Southern  seaports  so  as  to  enable  the  com- 
pany   to    give    prompt    deliveries. 

Mr.    A.    Borlido    Maia,    the    surviving    partner    of    the 
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Recent  bulletins  issued  by  the  Fort  Wayne  Electric 
Works,  Fort  Wayne,  Ind.,  describe  a  multiple  system 
of  street  arc  lighting,  enclosed  direct-current  multiple 
arc  lamps,  and  portable  wattmeter  calibrators  that  are 
built  by  this  company  and  have  recently  been  consider- 
ably improved.  The  multiple  street  lighting  system 
was  especially  designed  to  permit  of  both  street  and 
commercial  lighting  from  one  set  of  street  mains,  par- 
ticularly desirable  in  small  towns,  while  the  wattmeter 
calibrators  are  portable  instruments'  for  testing  the  ac- 
curacy of  service  current  meters. 

A  pamphlet  on  the  subject  of  the  concentration  and 
briquetting  of  iron  ores  has  recently  been  issued  by  the 
American  Grondal  Kjellin  Co.,  New  York,  which  has 
the  sale  of  the  American  rights  of  Mf.  Gustaf  Grondal's 
process  of  treating-  low-grade  iron  ores.  The  process 
is  well  described  and  the  necessary  machinery  illus- 
trated, representative  plants  in  both  Norway  and  Swe- 
den being  explained  and  reference  made  to  tests  with 
ores  from  other  countries.  It  is  claimed  that  ores  may 
be  profitably  treated  by  the  crushing  process  for  poor 
magnetites  containing  down  to  25  per  cent,  of  metallic 
iron  and  those  high  in  phosphorus  or  copper,  while  by 
concentration,  nearly  all  iron  ores  with  a  high  per- 
centage of  sulphur  and  nearly  all  small  ores,  such  as 
fine  concentrates  and  iron  sand,  may  be  successfully 
treated. 

A  supplement  to  Catalogue  17  of  the  Marine  Iron 
Works,  Chicago,  111.,  illustrates  a  number  of  improve- 
ments in  steam  machinery  of  all  classes  for  use  in 
marine  service.  Surface  condensers,  engine-driven  cen- 
trifugal pumps,  deck  and  freight  hoists,  triple  and 
compound  propellor  engines,  stern  paddle-wheel  engines 
and   boilers,   are    among  the   equipment    discussed. 
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CMCINKDIIHC    AMD    ■UILOINC  tUPPLIKS 

WATER. 

lt»tt$  Amrngti  Altkabttieally  by  StcUs. 

Htrrismu,  Art. — Geo.  W.  O'Nnl  is  suted  to  bare  pcti- 
IJMtil  TMa  Cooncil  for  i  fnnchise  to  Ujr  and  nuintain 

Dtumtr,  C»U. — The  AcricuJtunl  Ditch  Co.  at  the 
rxmm.t^r  of  **"»-.»"■*  Blds-  oo  NoT.  JO  iodoncd  the  pro- 
ject of  iiiiH"Ti''ic  •  tasael  throng  the  moantain  3 
■jkm  loac.  nd  tobrinc  water  from  WiluaiBS  Fork  on 
ra  liope  10  a  point  near  Geoigeiuwu;  the  work  will 
'  M  $1,500,000.  After  determining  to  form  an 
dittnet  the  gtockholdeni  appointed  a  committee 
to  aiiaugc  detail*  and  report  to  the  annual  meeting  of  the 
alocidialacfs  next  January,  including  F.  T.  Chamberlin, 
W.  W.  Garwood,  George  J.   Bancroft,  and  others. 

ratarl  ■.  Flm. — The  dtjr  is    reported  to  have  voted  to 
jmM  (lojooo  water  works  bonds. 
Jacks— uiiUt,  Fla. — See  "Power  Plants,  Gas  and   Elec- 


. .    Co. — We    are    informed    that    the    city    of 

^MTaaiiah  has  selected  H.  S.  Jaudon,  of  Thomasville, 
to  go  over  its  water  woiks,  with  a  view  of  Yeinforc- 
tag  and  bettering  the  service. 

Bhu  Ridge,  Ca.— See  "Power  Plants,  Gas  and  Dec- 
tncsly." 

AHaata,  Co.— Local  press  reports  state  that  the  follow- 
■^  aic  the  bids  opened  on  Nov.  as  bjr  the  Bd.  of  Water 
"  and  Special  Com.  of  Cotmcil   for  furnishing  and 

.1  one  vertical  triple  expansion  high-duty  pumping 
of  the  self-contained  type,  to  have  a  capacity  to 
10,000,000  U.  S.  gal.  of  water  in  24  hours  against 
•  saijiua  pressure  of  from  lao  to  160  lbs.  per  squsre  in., 
at  Iliaiiinnl  Sla.:  (a)  ao,ooo,ooo-gal,  vert,  triple  expan- 
■ioai  paap,  (ft)  ao,ooo,ooo  centrifugal  pump,  (c)  25,000,- 
ooo  ecatnfo^:  Wisconsin  Engine  Co..  of  Corliss,  Wis-, 
«  tiM.SOo:  BetUcfaem  Steel  Co.,  of  South  Bethlehem, 
Pa.,  a  iiiz,ooo,  b  $68,000,  c  $74,000:  Holly  Mfg.  Co., 
Lockport.  N.  Y.,  a  $156,000:  Wm.  Todd  Co.,  Youngstown, 
O.,  a  (a  bids)  $157^400  or  $165,000:  General  Electric  Co., 
Atlanta.  I>  $56,000,  e  $61,930:  Camden  Iron  Wks.,  Phila- 
delphia. Pa.,  a  $147,000;  Dolin  Eng.  Co.,  Philadelphia, 
Pa..  *  $39,900.  c  $4a.50o;  Allis-Chalmers  Co..  Milwau- 
kee. Wis.,  a  (1  bids)  $134,700  and  $149,300,  b  $43.70o.  c 
$48,100. 

ChMcago.  lU. — Separate  bids  will  be  received  until 
Dec  11  by  the  Bd.  Local  Improv.  ^H.  S.  Dietrich. 
Pre*.)  for  constructing  water  service  pipes  in  37th  St., 
Neraol  and  Pamell  Ave*.,  and  drains  in  W.  37th  St. 

Sfiril  Lakt,  la.— A.  W.  Osborne,  City  CUc,  writes 
tkat  $17,000  will  probably  be  expended  for  water  works, 
bat  ao  steps  have  yet  been  taken  to  issue  bonds. 

Onmuhorv,  Ky. — The  question  of  sinking  wells  to 
pi'ocurt  an  increased  water  supply,  is  reported  under 
consideration. 

Mmrraj,  Ky.— See  "Power  Plants,  Gas  and  Elec- 
tTidtj." 

Peabody,  Uaa. — The  dtixens  are  reported  to  have 
voted  Dec  a  to  appropriate  $ta,ooo  for  new  water  pipe. 

'Clogmet,  itimn. — The  contract  for  erecting  steel  pres- 
sure tank  for  the  city  water  works,  to  be  located  on  south 
side  of  E  Ave.,  bet.  Market  and  Arch  Sts.,  is  reported 
to  have  been  awarded  to  the  Des  Moines  Bridge  &  Iron 
Co..  of  Des  Moines,  la.,  at  $«.7<8  (bid*  opened  Nov.  18). 
Tke  tower  will  be  166  ft.  high  and  the  tank  41  ft-,  with 
a  diam.  of  24  ft.,  and  will  have  a  capacity  of  125,000 
faL 

tIcComb  City,  Mil*-— Bids  win  be  received  until  Dec 
17  by  the  Bd.  Mayor  and  Selectmen  for  sinking  an 
artesian  well  at  the  water  plant  J.  Dock  Darrell,  City 
CDc. 

'Sewtaa,  Miu.—'nt  Board  of  Mayor  and  Aldermen 
i*  reported  to  have  awarded  contracU  for  water  works 
u  foDows:  To  Ahrens  ft  Ott  Mfg.  Co..  New  Orleans.  La., 
pipe  and  pedals,  valves,  boxes  and  hydranU,  $13,365: 
A.  M.  Lockett  ft  Co..  New  Orleans.  La.,  pumps,  con- 
ns and  valves  for  same,  erection  of  all  machinery 
:  deep  well  and  pump:  furnishing  feed  water  heater 


wrought  iron  pipe  and  valves  for  boiler  and  Pump 
cooacetiona  and  a*b<itos  cover  for  same,  $3,865;  P.  H. 
Porter,  Otnton,  Ky.,  foundation  for  tank  and  tower, 
cBuatiuUioii  reservoir,  construction  of  pipe  line,  $7.i;3; 
L  B.  Spcrry,  New  Mexico,  furnishing  and  installing 
deep  wen  and  pumptnc  otitSt.  $  1.600.  Enberg  Electro 
ft  rwM- 1^.1  Worb,  St.  Joseph,  Mich..  Enberg  electro 
Indraalii^  $175,  and  J.  F.  Mercer,  erecting  building  for 
at  fhmt,  $5,339. 

AHamHc  City,  N.  /.—There  is  reported  to  be  a  move- 
maa*  oa  foot  here  to  iaitaU  a  bi|^-preasure  salt  water 
■■fa  ayneai  in  the  hotd  district  between  Pacific  Ave. 
aad  the  htmdk  fraot;  cetimtfd  coat,  $475,000. 

LcekpOTt,  N.  K.— The  Coundl  on  Nov.  2j  accepted 
the  grant  of  the  Conmon  Coundl  of  North  Tonawanda, 
ginac  this  city  the  ri|^  to  go  through  the  streeta 
of  Itat  city  with  Lockport's  new  water  supply. 

•  Fdre,  S.  D.—tha  Des  Moine*  Bridge  ft  Iron  Wks., 
Dea  »*^J«^  la.,  is  reported  to  have  aecnrcd  the  contract 
for  umsuuctlny  water  works,  for  $i5>o*7' 

Oaramort,  OiJo.— Boms  ft  McDonneU,  Scarritt  Bldg., 
Kaaaas  City,  Mo.,  are  preparing  plan*  and  specincation* 
for  the  new  water  (upply  and  remodeling  of  the  water 
works.  The  new  ptaiit  recently  completed  is  without 
srster.  aad  the  proposed  inprovenients  contemplate  tecur- 
ias  water  aappty  from  the  Verdigris  River. 

HamittoM,  Ore.— It  is  reported  that  arrangement*  are 
bciac  aade  to  establish  water  works. 

East  Stnudtbwi,  Pa.—H.  B.  Bush,  Secy.  Boro  Coun- 
dl, writes  that  $io/>oo  to  $icooo  wiH  be  expended  for 
water  works  improvenesits.  Engineer,  Harry  A.  Kent, 
ol  Stroodsbnrg. 

'PkaadtUttia.  Po.— Bids  were  opened  on  Nov^  4  by  the 
Dept  of  PUk  Works,  Bureau  of  Water  (F.  C.  DunUp, 
CUef  of  Etareaa)  for  one  6,ooa,aoo-taL  pumping  ennne 
for  Bdaoot  hicb-service  pumpinc  itstion    (Contract  No. 
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90).  and  the  AllisCnialmers  Co..  of  Milwaukee.  Wis., 
secured  the  contract  at  $32,970.  to  be  completed  in  240 
working  dav-s.  Other  bids  received  were:  The  Snow  Steam 
Pump  Works,  114  Libertv  St..  New  York,  N.  Y..  $3<),ooo, 
250  days:  the  Laidlaw.  Dunn,  Gordon  Co..  114  Liberty 
St.  New  York.  N.  Y..  $36,500,  270  days;  Bethlehem 
Steel  Co..  So.  Bethlehem.  Pa..  $39,750.  260  days;  South- 
wark  Fdrv.  ft  Mchy.  Co.,  5th  and  Washington  Ave.,  $44.- 
385.  175  iay*. 

Rtading.  Pa. — The  Water  Board  is  reported  to  be  con- 
sidering the  covering  of  the  reser\oirs  at  the  head  of 
Penn  St..  at  a  cost  of  $25,000.  and  that  of  Hampden,  to 
cost  $80,000. 

Yorkviltt,  S.  C— The  citiiens  are  reported  to  have 
voted  to  issue  $25,000  bonds  for  water  works  and  sewers. 

Ptalle,  S.  D.—lt  is  reported  that  arrangements  are  be- 
ing maae  to  issue  $10,000  bonds  for  water  works  ex- 
tensiotL 

EsttlUne.  S.  D. — The  City  Council  is  reported  to  be 
considering  the  question  of  constructing  water  works. 

LebamoH.  Tenn. — The  citiiens  are  reported  to  have 
voted  to  issue  $10,000  bonds  for  water  works. 

yictoria,  Ttx.—Tbe  State  Attorney  General  is  reported 
to  have  approved  plans  for  the  issue  of  $415,000  water 
works  bonds. 

Childress,  Tex. — The  citiiens  are  reported  to  have  voted 
on  Nov.  20  to  construct  water  works. 

Srallte.  IVash.—City  Engr.  R.  H.  Thomson  esrimate* 
the  cost  of  laying  water  mains  on  .i6th  Ave.   for  $7  300. 

The  City  Council  has  passed  an  ordinance  providing  for 
the  laying  of  water  mains  on  Hella  St..  at  a  cost  of  $7,700. 

Odessa.  IVash. — The  citiiens  are  reported  to  have  voted 
to  expend  $11,500  in  improvements,  to  include  the  replac- 
ing of  the  wooden  mains  with  iron  pipe. 

New  IVeitminster.  B.  C.—W.  A.  Duncan.  City  CHk., 
writes  that  the  building  of  an  additional  reservoir  is  being 
talked  of.  but  has  not  been  decided  upon  finally.  If  done, 
it  will  most  likely  be  by  dav's  work  under  supervision 
of  City  Engr.  and  Supt.  of  Water  Wks. 

Hamilton,  Ont. — Local  press  reports  state  that  bids 
will  be  received  until  Dec.  21  by  the  Fire  and  Water 
Com.  of  Council,  for  electric  pumps  to  be  installed  at 
the   beach. 

HamilloH,  Ont. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Chesley.  Ont.— Wm.  McDonald,  Cit-'  Clk..  writes  that 
it  is  proposed  to  construct  water  works,  at  a  cost  of 
$38,000. 

SEWERAGE   AND  SEWAGE    DISPOSAL, 

Notes  Arranged  Alphabetically  by   States. 

Santa  Monica.  Cal.—Thoa.  H.  James.  City  Engr..  writes 
that  about  $35,000  will  be  expended  for  main  and  outfall 
sewer,  a  portion  of  which  has  been  let.  The  balance  will 
be  let  in  about  60  days. 

Santa  Monica,  Cat. — See  "Miscellaneous." 

Sacramento,  Cal. — M.  J.  Desmond,  City  Clk.,  writes 
that  the  citiiens  on  Nov.  19  voted  to  issue  $300,000  bonds 
for  the  construction  of  sewers. 

Stockton,  Cal. — The  lowest  bid  recently  received  for 
constructing  the  east  side  sewer  extension  from  E.  iith 
St.,  to  E.  8th  St.  is  reported  to  have  been  submitted  by 
C.    D.    Vincent    for  $8,800. 

Washington.  D.  C. — The  lowest  bid  opened  on  Nov.  25 
by  the  Comrs.  D.  C.  for  constructinB  sewers,  was  sub- 
mitted by  E.  G.  Gummel,  at  the  following  bid:  3,400  cu. 
yd.  sewer  excavation,  70  cts. ;  62  cu.  yd.  brick  masonry, 
$15:  115  cu.  yd.  vitr.  brick  masonry,  $21;  4'!o  cu.  yd. 
concrete  "B,"  $8,  and  i'.o  cu.  yd.  concrete  "C."  $8:  total 
cost  $12,02'!.  Totals  of  other  bids:  W.  F.  Breniier  Co.. 
$13,481,  and  R.  T.  Beall  Const'n  Co.,  $is,99i-  D-  E. 
McComb.  Engr.  of  Sewers. 

Belleville,  111. — Bids  will  be  received  until  Dec._  14  by 
the  Bd.  Local  Improv.  for  constructing  sewers  in  por- 
tions of  6  streets:  estimated  cost.  $15,000. 

•Bloomington.    Itl.—E.    F.    Faunti,    City  Engr..    writes 

that    the    contract    for    constructing    pipe  sewers     (bids 

opened   Nov.   29)   has  been  awarded  to  D.  H.   Rider,   of 
Bloomington,   for  $3,939- 

'Summit.  Ill— The  Corns  Products  Mfg.  Co.  has 
awarded  contract  for  a  system  of  sewers  at  its  nev» 
plant  at  Summit,  to  the  Federal  Improvement  Co..  of 
which  Wm.  Ixirimer  is  president.  Offices  949  to  959 
Rookery.    Chicago.     Contract    price.    $75,000. 

Cicero.  III. — The  citiiens  are  reported  to  be  In  favor  of 
co-operating  with  the  city  of  Chicago  in  building  the  sad 
Ave.  sewer. 
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'Springfield,  III. — The  contract  to  lay  an  i8-in.  pipe 
sewer  in  (Jsburn  Ave.  from  Dorian  Ave.  to  No.  Grand 
Ave.  has  been  awarded  to  John  Spence.  of  Springfield, 
at  98  cts.  per  lin.  ft.  for  l8-in.  pipe.  40  cts.  for  12-in. 
inlet  pipe,   and  $25    for  each  manhole,  complete. 

Richmond,  /nd.— Fred.  R.  Charles,  City  Engr..  writes 
that  Phmp  Hipskind  &  Sons,  of  Wabash,  bid  on  Nov.  20 
a  total  of  $11,700  for  constructing  Northwest  2d  St. 
sewer,  to  consist  of  2,660  yd.  rock  excavation;  610  yd. 
earth '  excavation :  7  manholes,  3  inlets,  1,100  ft  48  in. 
sewer,  i.ioo  ft.  6  in.  subdrain  pipe,  60  ft.  12  in.  sewer 
pipe,  3  12-in.  elbows  and  30  squares  repaving. 

The  Bd.  of  Pub.  Wks.  is  reported  to  have  ordered 
plans  for  the  construction  of  a  trunk  sewer  in  E.  Madi- 
son St.,  and  pipe  sewers  in  Niles  Ave.  and  Edward. 
Webster.   Howard  and  other   streets. 

South  Bend,  Ind.—Tbe  Bd.  of  Pub.  Wks.  is  re- 
ported to  have  decided  to  construct  a  sewer  m  Pennsyl- 
vania Ave.   from  Wenger  St.   to  Michigan  St. 

Greenfield,  Ind.—O.  O.  Beaver.  City  Clk..  is  reported 
to  be  receiving  bids  for  the  construction  of  a  sanitary 
sewer  in  and  along  Grant  St. 

Muncie,  Ind. — The  Bd.  of  Pub.  Wks.  is  reported  to 
have  decided  to  construct  a  sewer  in  Kilgore  Ave.  and 
Jackson   St. 

Evansville,  Ind.— The  Bd.  Pub.  Wks..  it  is  reported, 
will  receive  bids  until  Dec.  28,  for  the  construction  of 
a  large  sewer  in  a  portion  of  7th  Ave.  W.  F.  Wunder 
lick.  City  Clk. 

Evart.  Mich. — Bids  will  be  received  at  the  office  of 
Irvin  Chase,  Village  Clk.,  until  Dec.  13,  for  the  con- 
struction of  a  sanitary  district  sewer  system,  requiring 
4.766  lin.  ft  of  10,  15  and  i8-in.  pipe  sewer,  with  nec- 
essary Y's  and  manholes,  as  advertised  in  The  En- 
gineering   Record. 

St.  Paul,  Minn. — Bids  were  opened  by  the  Bd.  of  Pub, 
Wks  (John  S.  Grode,  Pres.)  on  Nov.  18  for  constructing 
St.  Anthony  sewer  extension  No.  2,  which  includes  about 
12  miles  of  sewers,  and  the  lowest  bid  submitted  was 
that  of  the  General  Constr.  Co..  at  $317,000.  Other  bids 
were:  Fielding  &  Shepley,  $330,575:  Feyen  &  Keough 
Bros.,  $349,993:  Green  &  Sons  Co.,  $365,000.  and  O  Neil 
&  Preston.  $369,000. 

5'(.  Louis,  Mo. — The  Bd.  of  Pub.  Improv.  is  reported 
to  be  considering  the  extension  of  Glaze  Creek  sewer 
through  Carondelet  Park  to  Kansas  St.;  probable  cost  of 
work.  $140,000. 

'Omaha.  Neb.— McCar  &  Cathrol  are  reported  to  have 
secured  the  contract  for  constructing  a  sewer  on  33d  St. 
from  Taylor  to  Ames   St.,   for   about  $5,478- 

Riverside,  N.  /.—We  are  informed  with  regard  to 
sewerage  system  bids  for  which  were  to  have  been 
opened  on  Nov.  i  at  the  office  of  Irven  KoUo.  Town- 
ship Clk.,  that  the  award  of  contract  is  withheld  for 
present.  The  system  consists  of  approximately  10  miles 
of  sewers  8  to  24  in.  in  diam.,  pump  house,  engines. 
pumps  pump  well  and  disposal  works.  Engineer.  Wm. 
H.   Boardman,  426  Walnut  St..   Philadelphia,   Pa. 

Madison,  N.  J. — Bonds  to  the  amount  of  $125,000  were 
voted  Dec.  2  for  the  construction  of  sewerage  and  sewage 
disposal  works,  from  plans  of  Bering  &  Fuller,  of  New 
York.  N.  Y.     Jas.  H.  McGraw,  Chmn.   Sewer  Com. 

'Buffalo,  N.  y.— The  following  are  the  bids  recently 
received  by  the  Bd.  of  Pub.  Wks.  for  constructing  a  9-ft. 
ic-in  overflow  and  lo-ft  2-in.  overflow  drain  through 
Hertel  Ave.,  bet.  Cornelius  Creek  and  Niagara  River 
(biders  all  of  Buffalo):  Jos.  F.  Stabell  Co.,  $156,000 
(bid  informal);  Dark  &  Co.,  $159,200  (recommended  for 
award);    Miller   &   Franklin,  $168,000. 

The  following  bids  have  been  received  for  constructing 
sewer  in  Military  Road  from  Cornelius  Creek  to  Hertel 
Ave  (bidders  all  of  Buffalo):  Miller  &  Franklin,  $i;.8oo 
(recommended  for  award);  Jos.  F.  Stabell  Co.,  $6,000, 
and  Dark  &  Co.,  $6,300, 

Mt.  Vernon,  N.  Y. — The  officials  of  Mt.  Vernon, 
North  Pelham  and  Felham  Manor  are  reported  to  have 
decided  to  construct  at  once  reduction  works  for  the 
treating  of  the  sewerage  and  the  pumping  of  the  resi- 
due into  the  sound. 

Mt.  Kisco.  N.  K.— The  citizens  are  reported  to  have 
voted  on  Nov.  23  to  issue  $59,000  bonds  and  raise 
$40,200  by  a  tax  for  the  construction  of  sewers,  to 
take  care  of  the  refuse,  the  city  having  decided  to 
construct  a  sewage  disposal  plant  if  the  village  would 
construct  the  sewers.  Engineer,  T.  M.  Farley,  of  White 
Plains.     F.  J.  Carpenter.  Village  Clk. 

White  Plains  N.  Y. — Press  reports  state  that  the  low- 
est bids  opened  on  Nov.  27  at  the  office  of  the  Bronx 
Valley  Sewer  Comn.,  2  Grand  St..  White  Plains,  for 
constructing  the  Bronx  Valley  sewer  is  stated  to  have 
been  submitted  by  Frank  E.  (5ore.  of  New  York  City,  at 
a  cost  of  about  $1,500,000.  The  bids  called  for  furnish- 
ing work  and  materials  necessary  for  the  watertight  and 
enduring  construction  of  each   one  of  the  seven  sections 


'Reading  Pa  — The  following  are  the  bids  opened  on  Nov.  20  by  the  Bd.  of  Pub.  Wks.  for  the  construction  of  house 

sewer  in  Di'st.  12:   (o)  Jos.  O'Reilly,  Reading  (awarded  contract);    (fc)    David   Peoples,    1200  Betz   Bldg.,   Philadelphia; 

(c)   Hawman  Bros..  Reading;   (d)  John  F.  Albrecht  &  Co.,  Reading;    (?)   Hawman  Constr.   Co.,  Reading.      (Elmer  H. 

Beard.  City  Engr.) 

Furnishing  and  Laying  27.600  Lin.  Ft.  Pipe —  'a  b  c  d  * 

lo-in  pipe   $0.28  $0.26  $0.33  $0.34  $0.29 

8-in.   pipe    -22  .36  -40  -32  -'i 

6-in.  pipe   .20  .25  .35  .18  .19 

32.500  fin  ft  5-in.  pipe .:oH  .13  •'«  -'5  •" 

Concrete  Cradle  in  Place — 

For  loin.  pipe .29  .35  2.50  .60  .70 

For  8-in.  pipe  .29  .30  3.25  .60  .65 

For  6-in.  pipe  .25  ,30  2.25  .60  .65 

For  J-in.  pipe   .25  .25  3.00  .60  .60 

Each  extra  '"Y"  branch 1.45  '-oo  3.40  300  1.35 

1.270  Manholes — 

(Concrete  manhole,   complete,   per  vertical   ft 3.80  4.25  4.00  4.40  4-40 

Brick   manhole,   complete,   per   vertical    ft 4.00  4.25  4.50  4-60  4-75 

30.000  cu.  yd*,  earth  excav .37  .64  .48  .90  -So 

6.000  cu.   yds.    loose  rock  excav -73)4  >-50  1.00  1.40  .84 

t 6.000  cu.  yds.   rock   excav .73H  -65  .85  .70  i-i5 

.umber  left  in  place,  per  M  ft 26.00  25.00  23.00  28.00  28.00 

Brick   masonry,   per   cu.   yd 15.00  16.00  15.00  16.50  14.00 

Vitr.  brick  masry.,  per  cu.  yd 25.00  20.00  30.00  18.50  20.00 

Rubble  stone  masry..  per  cu.   yd 10.00  6.00  7.50  6.30  5.00 

Cioncrete  in  place,  per  cu.   yd 9.00  7-oo  12.50  9.40  700 

Lumber  left  in  place,  per  M  ft 40.00  25.00  60.00  28.00  28.00 

Total*    $74,102           $85,846  $85,690          $100,564          $101,593 

'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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which  together  comprise  about  12  miles  of  circular  sewer 
trom   3ji    to   6    ft.    diam.   and   about   3   miles   of   circular 

f.r?=i  ',""1"'  "'?,?"''  *^  ^'-  ='"'1  8/^  «■  diam.  The  ma- 
terial to  be  either  monolithic  reinforced  concrete,  rein- 
forced concrete  blocks  or  brick  masonry. 

Cincinnati  p.— The  Bd.  of  Public  Service  is  reported 
to  be  considering  the  construction  of  a  sewer  system  in 
the  annexed  territory,  which  was  formerly  the  village  of 

Upper  Sandusky,  0.— The  Council  is  reported  to  have 
passed  an  ordinance  providing  for  the  issue  of  $15,000 
T  !?°^J°^'"*  construction  of  sewers  in  Sub-Dist.  No.  2. 
John  T.  Carey,  Mayor. 

Mingo  Junction,  O.—lt  is  stated  that  bids  will  be 
received  until  Dec.  23  by  Frank  Mcllster,  Village 
1,1k.,   for  $50,000   sewer  bonds. 

Wapakoneta,  O.—lt  is  stated  that  Chas.  E.  Fisher, 
Village  Clk.,  will  receive  bids  until  Dec.  13  for  con- 
structing   sewers   in    several    streets. 

^Reading,  Pa. — David  Peoples,  1200  Betz  BIdg.,  Phila- 
delphia, has  secured  the  contract  for  constructing  inter- 
cepting storm  water  sewer  from  nth  and  Greenwich  St. 
to  1 2th  and  Walnut  St.  (bids  opened  by  Bd.  Pub  Wks. 
on  Nov.  20),  at  the  following  bid:  1,072  lin.  ft  4x6-ft. 
concrete,  plain,  $6.15;  1,062  lin.  ft.  3-ft.  6-in.  x  5-ft.  3-in. 
concrete,  plain,  $5.25;  580  lin.  ft.  2-ft.  lo-in.  x  4-ft.  3-in. 
concrete,  $,..5;  760  lin.  ft.  24-in.  pipe,  $2.10;  no  lin.  ft. 
i8-in.  pipe,  $1.90;  150  vertical  ft.  concrete  manhole,  with 
cover,  concrete  sewer,  $4.25;  100  vert.  ft.  concrete  man- 
hole, with  cover,  for  pipe  sewer,  $4.25;  20  plate  "C" 
basin,  including  connection,  ea.,  $90;  5  plate  "I"  basins, 
including  connection,  ea.,  $80;  50  M  ft.  lumber,  $25; 
brick  masonry,  per  cu,  yd.,  $16;  vitr.  brick  masonry,  per 
cu.  yd.,  $20:  rubble  stone  masonry,  per  cu.  yd.,  $6;  con- 
crete in  place,  complete,  per  cu.  yd.,  $8;  lumber  in  place, 
per  1,000  B.  M.,  $30.  Extra  work:  For  earth  excav., 
$1.50  per  cu.  yd.;  loose  rock  excav.,  $1.60  per  cu.  yd.; 
rock  excav.,  $1.60  per  cu.  yd.  Total,  $18,602.  Totals  of 
other  bids:  Fehr  &  O'Rourke,  Reading,  $23,043;  Hawman 
Constr.  Co.,  Reading,  $24,895;  Jos.  F.  O'Reilly,  Reading, 
$26,617. 

*Jos.  P.  O'Reilly,  of  Reading,  has  secured  the  contract 
for  constructing  Rose  Valley  Creek  sewer  from  Neversink 
St.  to  river^  at  $17,935.  Totals  of  other  bids:  Fehr  & 
O'Rourke,  Reading,  $24,894;  David  Peoples,  1200  Betz 
Bldg..  Philadelphia,  $22,739;  and  Hawman  Constr.  Co., 
Reading,  $36,253. 

Yorkville,  S.   C— See  "Water." 

Seattle,  Wash. — The  City  Council  has  passed  an  ordin- 
ance providing  for  the  laying  of  a  sewer  in  3d  Ave.  N., 
for  $5,600. 

BRIDGES. 

Notes  Arranged  Alphabetically  by  States. 

Red  BlufF,  Cal. — Plans  are  stated  to  have  been  com- 
pleted for  a  360-ft.  I-beam  bridge,  to  be  constructed 
over  Peynes  Creek  Slough  on  the  Cone  Road.  The 
plans   provide   for  twelve   30-ft.    spans. 

'Sacramento,  Cal. — We  are  informed  that  the  Bd.  of 
County  Superv.  recently  awarded  contract  to  Jenkins 
&  Wells  for  repairs  to  American  River  bridge  at  12th 
St.  for  $5,388;  also  to  McDougall  &  Kennedy,  for 
repairs  to  2,800  ft.  of  trestle  north  of  American  River 
on  i2th  St.  road  for  $13,795. 

San  Francisco,  Cat. — The  Bd.  of  City  Superv.  on 
Nov.  25  passed  an  ordinance  setting  aside  $10,000, 
and  the  state  to  build  an  overhead  bridge  for  foot  pas- 
sengers,   from   Market    St.    crossing  east   of  the    ferry. 

Denver,  Colo. — G.  W.  Houston,  Deputy  State  Engr., 
writes  that  the  following  are  the  bids  opened  on  Nov. 
13;  (a)  Gunnison  County  bridge,  a  125-ft.  steel  span.  So- 
ft, pile  approaches;  (b)  Rio  Blanco  County  bridge.  8o-ft. 
steel  span,  including  grading  approaches;  (c)  50  ft.  rein- 
forced concrete  slab  and  girder  type  bridge  in  Capulin 
Conejos  County;  (tf)  30-ft.  arch  type  reinforced  concrete 
bridge  at  Empire,  Clear  Creek  County:  South  Western 
Bridge  Co.,  Joplin,  Mo.,  a  $4,350  (awarded  contract),  b 
$3,,94o;  Denver  Bridge  Co.,  Denver,  b  $4,700;  Midland 
Bridge  Co..  Kansas  City,  Mo.,  a  $4,800,  b  $4,767; 
Pueblo  Bridge  Co.,  Pueblo,  a  $4,650,  c  $2,800;  C.  G. 
Sheelly,  d  $1,949  (rejected) ;  Walter  Sharp  Bridge  Co.,  a 
$2,400. 

Hartford.  Conn. — Bids  will  be  received  by  Morgan  G. 
Bulkeley,  Pres.  Connecticut  River  Bridge  and  Highway 
Dist.,  until  Dec.  16  for  the  sale  of  the.  superstructure  of 
the  present  temporary  highway  bridge  across  the  Con- 
necticut River  at  Hartford,  as  advertised  in  The  Engi- 
neering Record. 

Cotona,  III. — The  Joint  Bridge  Com.  of  Rock  Island 
and  Henry  Counties  is  stated  to  have  selected  Colona 
as  a  site  for  the  erection  of  a  bridge  over  Rock  River, 
the  structure  to  consist  of  three  200ft.  spans,  and  cost 
$26,000. 

Lafayette,  Ind. — Bids  will  be  received  by  the  Comrs. 
of  Tippecanoe  County  until  Dec.  18  for  the  construction 
of  a  bridge  near  Granville,  between  Wayne  and  Shelby 
Townships,  as  advertised  in  The  Engineering  Record. 

South  Bend,  Ind. — We  are  informed  that  all  bids  opened 
on  Nov.  22  by  the  Bd.  of  Co.  Comrs.,  at  South  Bend  for 
constructing  a  concrete  steel  girder  bridge  at  La  Salle 
.\ve.,  South  Bend,  to  be  80  ft.  long  and  80  ft.  wide, 
have  been  rejected  and  new  bids  will  be  called  for  about 
Mar.  I.  The  following  are  the  bids  received:  C.  L.  Copp, 
Osceola,  $13,234;  Falkenau  Electric  Constr.  Co.,  Chicago, 
ill.,  $i4.2i8:  Marsh  Bridge  Co..  Des  Moines,  la.,  $j6.- 
764;  and  Elkhart  Bridge  Co.,  Elkhart,  $17,500.  John  W. 
Harbow.  Co.  Aud. ;  Alonzo  J.  Hammond,  of  South  Bend, 
Engr.  in  charge. 

Colfax,  La. — It  is  stated  that  bids  will  be  received  until 
.Tan.  6  by  the  Police  Jurv  (T.  B.  Roberts,  Clk.)  at  Colfax 
for  constructing  2  steel  bridges,  one  across  Big  Creek  at 
Fishvillc.  and  the  other  across  Fish  Creek  on  the  Pollock 
and  Rochelle  Rd. 

New  Orleans,  La. — Bids  will  be  received  by  Chas.  R. 
Kennedy,  Compt,,  until  Jan.  2.  for  constructing  a  bascule 
trunnion  bridge  over  Bayou  St.  John  at  intersection  of 
Esplanade  Ave. 

Mankato,  Minn. — The  following  bids  are  reported 
opened  Nov.  14  for  the  construction  of  a  steel  highway 
bridge  over  the  Minnesota  River  at  A  St.:  A.  Y.  Bayne 
&  Co..  complete  with  wood  floor,  $2s:.8oo.  with  concrete 
floor,   $2,100  extra.    Minneapolis  Steel  &  Machinery   Co., 
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of  Minneapolis,  plan  A,  $27,800;  B,  $26,300,  and  C, 
$23,500.  The  Hennepin  Bridge  Co.,  plan  A,  $23,530; 
B,  $22,265;  C,  $20,968,  and  D,  $18,968.  The  Minneapo- 
lis Bridge  &  Iron  Co.,  $27,485,  complete  with  concrete 
floor;  $26,000,  with  wood  floor. 

Red  Wing,  Minn. — Bids  will  be  received  until  Dec.  20 
by  the  Co.  Bd.  and  the  Bd.  of  the  iown  of  Hay  Creek  at 
the  Co.  Auditor's  office.  Red  Wing,  for  constructing  a 
steel  or  reinforced  concrete  bridge  over  Bullid  Creek, 
Town  of  Hay  Creek,  to  be  60  ft.  long  between  the  two 
end  walls. 

Duluth,  Minn. — The  City  Council  is  reported  to  have 
under  consideration  the  construction  of  a  steel  viaduct 
over  the  railway  tracks  at  Banks  Ave.  and  3d  St., 
probable  cost  $20,000. 

Kansas  City,  Mo. — The  Commercial  Improvement  Co. 
IS  stated  to  have  accepted  the  ordinance  which  author- 
izes It  to  build  a  viaduct  on  Main  St.  from  20th  to 
23d;   estimated   cost,   $135,000. 

New  York,  N.  Y. — Plans  are  stated  to  have  been  ap- 
proved by  the  Art  Commission  for  the  bridge  to  be 
constructed  at  Mott  Ave.  and  tracks  of  Spuyten  Duyvil 
&  Port  Morris  Branch  of  the  New  York  Central  & 
Hudson  River  R.  R. 

Wilmington,  N.  C. — Blueprints  are  now  on  file  at  the 
office  of  The  Engineering  Record,  239  West  39th  St.,  New 
York,  N.  Y.,  snowing  location  of  proposed  bridge  over 
Northeast  River  at  Castle  Haynes,  bids  for  which  will  be 
received  until  Jan.  7  by  the  counties  of  New  Hanover 
and  Pender,  as  advertised  in  The  Engineering  Record.  It 
will  be  a  steel  highway  bridge  approximating  400  ft.,  in- 
cluding draw  span,  and  the  bids  are  to  include  founda- 
tions; depth  of  water,  about  32  ft.  Bridge  to  have  i6-ft. 
road  clearance,  and  to  carry  15-ton  road  roller.  Design 
of  bridge  and  details  to  be  submitted  by  the  bidders  and 
bidders  must  take  their  own  measurements  and  soundings. 
D.   McEachem,  Chmn.  Com. 

'Newark,  O.— H.  L.  Maddock§,  Co.  Engr.,  writes  that 
the  contract  for  constructing  superstructure  Fallsburg 
Bridgs  (bids  opened  Nov.  25)  has  been  awarded  to  Co- 
lumbus Bridge  &  Iron  Co.,  of  Columbus,  for  $2,295. 

Dayton,  O. — Bids  will  be  received  until  Dec.  17  by 
the  Bd.  Pub.  Service  (W.  A.  Maynes,  Clk.),  for  re- 
erecting  2  of  the  old  spans  of  the  Stratford  Ave.  bridge 
at  the  mouth  of  Wolf  Creek,  including  all  necessary  oak 
plank  and  joists  for  new  floor  and  guard  railing  com- 
plete; also  cleaning  and  repainting  said  2  spans;  also 
7J0  cu.  yds.  steel  reinforced  concrete  for  the  abutment 
piers  and  wing  walls,  including  excavations.  The  con- 
tractor will  be  required  to  haul  said  2  old  spans  from 
the  present  place  of  storage  and  furnish  new  material 
in  place  of  all  the  missing  or  defective  members  of 
said  2  spans. 

Meadville,  Pa. — The  construction  of  a  bridge  over 
French  Creek  at  Mead  Ave.  replacing  present  structure 
13  reported  contemplated. 

'Graham,  Tex. — Geo.  H.  McLaren,  Co.  Judge,  writes 
that  Mitchell  &  Pigg,  of  Weatherford,  have  secured  the 
contract  for  building  two  suspension  bridges  across 
Brazos  River   (bids  opened  Nov.   20),   for  $37,280. 

Houston,  Tex. — Bids  will  be  received  until  Dec  11  by 
John  B.  Ashe.  Co.  Aud.,  for  constructing  4  bridges  on 
the  Webster  Ave.    Line  Co.   Road. 

Ogden,  Utah.— The  Oregon  Short  Line  R.  R.  Co.  is 
reported  to  have  decided  to  construct  a  viaduct  over 
the  railroad  yards  at  24th  St. 

Ft.  Monroe,  Va. — Bids  will  be  received  at  the  ofiice 
of  Capt.  Ernest  R.  Tilton,  Constr.  Q.  M.,  until  Jan.  6 
for  the  reconstruction  of  Mill  Creek  Bridge,  as  adver- 
tised in  The  Engineering  Record. 

'Curlew,  Wash. — William  Oliver,  of  Spokane,  is  stated 
to  have  secured  the  contract  for  constructing  a  steel 
bridge  over   Kettle   River  at   Curlew,   for   $9,000. 

Wheeling,  W.  Va. — Preliminary  plans  are  stated  to 
have  been  prepared  for  the  construction  of  a  bridge 
over  the  creek  at  Market  St. 

Lake  Mills,  Wis. — The  County  Bd.  and  citizens  of 
Milford  are  stated  to  have  appropriated  $14,000  toward 
the  construction  of  a  bridge  over  Crawfish  River,  re- 
placing Hubbleton  Bridge. 

Milwaukee,  Wis. — The  Bd.  of  Pub.  Wks.  is  stated 
to  have  been  authorized  to  receive  bids  for  the  con- 
struction of  a  bascule  bridge  over  Kinnickinnic  River, 
also  for  the  Highland  Boulevard  Viaduct. 

Eau  Claire,  Wis. — Wm.  Danforth,  City  Engr.,  writes 
that  a  committee  of  City  Council  has  arranged  with  Lang 
&  McAnulty  to  prepare  plans  for  a  bridge  and  dam  across 
Chippewa  River  near  the  southerly  city  limits. 

Watkerton,  Ont. — Bids  will  be  received  until  Dec.  11 
by  P.  A.  Malcomson,  Co.  Clk.,  for  $20,000  bridge 
bonds. 

PAVING    AND    ROAD    MAKING. 

Notes  Arranged  Alphabetically  by  States. 

'Birmingham,  Ala. — Southern  BituHthic  Co.,  of  Nash- 
ville, Tenn.,  has  received  an  additional  contract  for  2,500 
sq.    yds.    of  bitulithic. 

San  Francisco,  Cal. — The  Bd.  of  City  Supervs.  on 
Nov.  25  passed  the  ordinance  providing  for  an  appro- 
priation of  $50,000  for  the  repair  of  bituminous  and 
asphalt  streets. 

Santa  Monica,  Cal. — Thos.  H.  James,  City  Engr.,  writes 
that  bids  will  probably  be  received  about  Feb.  15  for  pav- 
ing about  2,000  sq.  yds.  asphaltum,  with  concrete  base,  in- 
cluding grading  and  cement  curb;  cost  about  $6,000. 

Creede,  Colo. — Bids  will  be  received,  it  is  stated,  until 
Dec.  23  (re-advertisement)  by  T.  V/.  Jaycox,  State 
Engr.,  Denver,  for  the  construction  and  repairs  of  a 
flume  and  wagon  road  on  Willow  Creek  near  Creede 

RidgeHeld,  Conn. — Bids  will  be  received  until  Jan.  2, 
by  the  Bd.  Selectmen  (Geo.  H.  Whitlock,  Chmn.)  for 
grading  and  graveling  a  section  of  road. 
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'Christiania,  Del. — The  Levy  Court  at  Wilmington  is  re- 
ported to  have  awarded  the  contract  for_  constructing  a 
portion  of  Christiana  Road  between  Christiana  and  the 
bridge  across  White  Clay  Creek  near  Stanton,  to  Theobold 
Harsch,   for  $8,500. 

Atlanta,  Co.— Venable  Bros.,  Temple  Court,  are  stat- 
ed to  have  secured  the  contract  for  repaving  13,000  sq. 
yds.  of  Broad  St.  with  creosoted  wood  block  at  $3.98 
per  sq.  yd.  and  granite  block  at  $2.65  per  sq.  yd.,  to 
be  used   between  car  tracks. 

Augusta,  Ga. — This  city  proposes  installing  new  rock 
crusher  for  street  improvements. 

'Springfield,  III. — The  contract  for  paving  Rutledge  St. 
from  Carpenter  St.  to  Miller  St.  has  been  awarded  to 
John  Bretz,  of  Springfield,  at  $1.67  per  sq.  yd.  for  pav- 
ing, and  54  cts.   per  iin.  ft.  for  stone  curb. 

'Greencastle,  Ind. — C.  C.  Hurst,  Co.  Aud.,  writes 
that  the  contract  for  improving  16,371  ft.  of  road  in 
Jackson  Township  (bids  opened  Nov.  30)  has  been 
awarded  to  James  M.  Stewart,  Roachdale,  for  $9,500. 

Indianapolis,  Ind. — It  is  stated  that  bids  will  soon  be 
received  for  paving  with  brick  Ray  St. 

Greenfield,  Ind. — The  Comrs.  of  Hancock  and  Marion 
Counties  will  soon  let  the  contract  for  constructing  15,840 
ft.  of  gravel  road  on  the  county  line. 

Columbus,  Ind. — The  City  Council,  it  is  reported,  will 
receive  bids  until  Dec.  16  for  the  construction  of 
cement  curbs,  gutters  and  cement  walks  on  4th  and 
Brown  Sts.  ana  cement  walks  on  nth  and  12th  Sts. 
L.  F.  Orr,  City  Clk. 

Danville,  Ind. — The  Bd.  Co.  Comrs.,  it  is  reported,  will 
receive  bids  until  Dec.  15  for  constructing  a  gravel  road 
in  Marion  Township,  6,600  ft.  in  length.  D.  D.  Mills, 
Co.  Aud. 

Des  Moines,  la. — The  following  bids  are  reported 
opened  Nov.  23  by  Bd.  Pub.  Wks.,  for  paving  about 
11,067  sq.  yds.  on  o,  Enos  Ave.;  b  Alley  between  5th 
and  6th,  Clark  and  State  St.;  c.  Alley  between  ist  and 
2d,  Postal  and  Court  St.;  d,  2d  and  3d  Sts.;  e,  School 
St.;  f,  Centre  St.;  g.  Postal  St.,  and  h.  Elm  St.  Flint 
Brick  Co.,  a  and  e,  $1.95;  b,  $2.05;  c,  $2.15;  d,  $1.38; 
f,  $2.04^;  g,  $2.01;  h,  $2.06.  Hausman  Iraprovemenl 
Co.,  a,  g  and  h,  $2.05;  b,  $2.13;  c,  $2.08;  d,  $1.40;  e, 
$2.19;  /,  $2.17.  Jas.  Horrabin,  a  and  b,  $2.15;  c, 
$2.19;  d,  $1.42.     O.  P.  Herrick,  e,  f  and  g,  $2.09. 

New  Orleans,  Lc-r-The  Com.  on  Buget  and  Assessment 
is  stated  to  have  reported  favorably  on  the  ordinance  pro- 
viding for  the  paving  with  bitulithic  a  portion  of  Roberts 
St.,  and  with  asphalt  a  portion   of  Octavia  St. 

The  Streets  and  Landings  Com.  is  stated  to  have  re- 
ported favorably  on  the  pavinjg  with  bitulithic  Walnut  St., 
with  asphalt  Soniat  St.  and  Carondelet  St.,  also  the  pav- 
ing of  portion  Bell  and  Pine  Sts.,  and  sidewalks  on  Audu- 
bon St. 

Long  Beach,  Miss. — The  Citizens  are  stated  to  have 
voted  to  issue  $10,000  bonds   for  street  improvements. 

'Kansas  City,  Mo. — The  Engineering  &  Constr.  Co._  is 
reported  to  have  secured  the  contract  for  repairing 
asphalt  paving  on  Brooklyn  St.  at  $1.09  per  sq.  vd. 

Omaha,  Neb. — It  is  stated  that  $150,000  will  be  ex- 
pended in  improving  Douglas  County  Roads. 

'Woodbury,  N.  J. — The  contract  for  paving  about  2,950 
sq.  yds.  on  S.  E'road  St.  with  bitulithic  is  reported  to 
have  been  awarded  to  the  Standard  Bitulithic  Co.,  at  $2.25 
per  sq.  yd.  Bids  opened  Nov.  25  by  John  E.  Estell,  City 
Clerk. 

Albany,  N.  K.— Fredk..  Skene,  State  Engr.,  is  reported 
to  have  opened  bids  Nov.  18  for  the  following  improve- 
ments: Road  No.  345,  Canajoharie-Sprout  Brook  Mont- 
gomery County — Brown  &  Lane,  Schenectady^  $41,278; 
Stewart,  Kerbaugh,  Shanley  Co.,  New  York  City,  $38,- 
611.  Road  No.  462,  Old-Forge-McKeever,  Herkimer 
County — Pennell  &  Hern,  Yonkers,  $71,210;  Brown  & 
Lane,  $99,839;  P.  A.  Herlihy,  Glens  Falls,  $110,307; 
Casey  &  Murray,  Rochester,  $70,664;  D.  Moynohan,  Her- 
kimer, $74,979.  Road  No.  477,  Valley  Falls  Road,  Rensse- 
laer County — Patrick  A.  Lillis,  Troy,  $43,371;  Thos.  H. 
Karr.  Troy,  $43,596;  M.  F.  Dollard,  Albany,  $49,405; 
Stewart,  Kerbaugh,  Shanley  Co.,  $47,500.  Road  No. 
478,  Haynerville-Raynertown,  Rensselaer  County — Croliss 
Constr.  Co.,  Troy,  $27,226;  Patrick  A.  Lillis,  Troy,  $25,- 
279;  EVown  &  Lane,  $29,362;  Martin  Murray,  $27,067; 
Thos.  H.  Karr,  $25,716;  M.  Kantrowitz,  Albany,  $25,969; 
Stewart,  Kerbaugh,  Shanley  Co.,  $28,132.  Road  No.  490, 
Hoosick-Northlloosick,  Rensselaer  County — M.  Fitzgerald, 
Hoosick  Falls,  $24,127:  Thos.  H.  Karr,  $24,969;  P.  A. 
Lillis,  $24,106;  Brown  &  Lane,  $34,311;  Stewart,  Ker- 
baugh, Shanley  Co.,  $25,778. 

Other  bids  opened  at  the  same  time  are  reported  to 
be  as  follows:  Road  No.  273,  Seneca  River,  North  Side, 
Chambers   &    Brady,    Rochester,    $14,886. 

Road  No.  308,  New  Paltz-Rifton,  Joseph  Walker, 
Stone    Ridge,    $43,009;    Stewart    Kerbaugh     Shanley    Co., 


New  York   City,  $45^569. 

"      "    "       355,    Wellsburg,    Bennett    &    Ryan 


Road    No. 


Silver 


Creek,  $32,923. 

Road  No.  358,  Horseheads-Corning,  Bennett  &  Ryan, 
Silver  Creek,  $79,537;  Casey  &  Murray,  Rochester, 
$77,954-  Road  No.  382,  Walden-Pine  Bush,  De  Graff 
&  Hogaboom,  Bloomington,  N.  Y.,  $59,943;  Orange 
County  Road  Constr.  Co.,  New  York  (iity,  $57,609; 
D.  Moynehan,  Herkimer,  $58,358;  Stewart  Kerbaugh 
Shanley  Co.,  $57,546. 
_  Road  No.  391,  Clarendon-Holly,  Sec.   i,  Greece  Constr. 


.,    $31,832; 
Stewart   Ker- 


Co.,    Rochester,    $25,136;    Chambers    &    Grady, 
Henry    P.    Burgard    Co.,    Buffalo,    $3H,368; 
baugh   Shanley  Co.,  $28,631. 

Road  No.  398,  County  Line,  Orleans  and  Monroe 
counties,  Greece  Constr.  Co.,  $30,809;  Stewart  Ker- 
baugh Shanley  Co.,  $30,342. 

Road  No.  401,  Rapids.  Jeremiah  T.  "Finch,  Glens 
Falls,    $32,586;   Whitmore   Rauber   Vicennes   Co.,   $27,170. 

Road  No.  402.  Buffalo  Sec.  3,  Greece  Constr.  Co., 
$24,805;  Gantz- Wilson  Constr.  Co.,  Buffalo,  $29,796; 
Chambers  &  Grady,  $30,274;  Whitmore- Rauber- Vicennes 
Co.,   $29,696. 

Road  ^Io.  403,  Churchville-Riea,  Patrick  A.  Lillis, 
Troy,  $17,412;  Greece  Constr.  Co.,  $17,551;  Chambers 
&  Grady,  $20,036. 

Road  No.  408,  Rich's  Dugway-Penfield,  Monroe 
County,  Monroe  Roads  Co.,  $24,398;  Whitemore-Rauber- 
Vicennes  Co.,  $27,179;   Patrick  A.   Lillis,  Troy,   $23,790. 

Road  No.  421,  Conklin,  Casey  &  Murray,  $58,766; 
A.   D.   Bridge's  Sons,  Hazzardville,   Conn.,  $58,852. 

Road  No.  426,  State  Road,  Sec.  2,  Wm.  J.  Semper, 
$48,231. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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No.  mS.  WatcTtowtt-Cacthace,  Sec  3.  Wm.  J. 
,„^  .  WwtTtowii.  $tj4&i:  Bamt  Bros.  A  Haley, 
WMntovs.    t3r.9jti    Smut     Ketbaugfa     Shankr    Co., 

No.  ^t,  Lide-CcBtcr  Usk,  J.  McCormick.  East 
I..   tl9,l44. 
174.  dover  St.  Koad.  Sec  a,  Monroe  Roada 
Patrick  A.  LOlis,  Troy.  $14,69$;  Whitmore 


**ts& 


Qv,  f  I. 


.     Ganti.     Wilson 
Kerbaugh     Shan. 


INo»i<lMi«.  fc" 

Monroe  Roada 

■4^(35:  FMriek  A.  UOSt    ~  

r-Vteeoaca  Co..  $it.o)4. 

No.   479,    Fairport.    Sec    x,    Monroe    Roads   Co., 
er.       )j.J4>:        \VliitiDore.i(aaber-Vicenncs       Co.. 
«um:  Patnck   A.   Lillis.   Trey,   lijr*. 

bad  No.  4S5.  West  BIoo«nfieM.  Honcoyc  Falls.  Bert 
y««»™.  HoMoye  FaUa.  $s«,4i6:  Henry  P.  Buriard 
Gil.  BttSuo,  $Jo.oix. 

Ko^  4a«,  Tnlhr  Roads.  Oiambers  ft  Grady,  Rochea- 
!?•.  •tfj**-«»:    Stewart     Kcrbaagh     Shanley    Co..    New 

Road    No.    sji.    Base    Lane.    Sec. 
Caaitr.   Co..   Kffalo.  (^j.iso;   Stewart 
ley  Cc.  $iS.i94. 

JtMd  No.  isi.  Baae  Une.  Sec.  3.  Gantx  -  Wilson 
Ca— ti.  Co..  $14,191:  Stewart  Kerbaush  Shanley  Co., 
$••,4*5- 

•*ae»#st*r,  N.  K— The  contract  for  paving  with  brick 
^CMf4  St.  IS  stated  to  have  been  awarded  to  Wbitmore. 
Kaaber  ft  Vactaoa.  (or  $i4,S«i. 

^.'tfiV*"-  ^-  C.—A  contract  for  7X.000  ao,  yds.  of 
■»»w»ic  has  been  awarded  to  the  Atlantic  BituUthic  Co.. 
ut  gjlto I.  Va. 

*T»U4».  O.— H.  P.  Streicher  ft  Co..  of  Toledo,  will 
lay  (jas  aq.  yds.  of  bitalitfaic  in  this  city. 

CUvtlamd  Hfitklj.  O.—lt  is  stated  that  bids  will  be 
recenred  until  Dec.  10  by  Wm.  G.  Pharc,  Village  Clk., 
for  $9.6<9  sidewalk  bonds. 

Cimtinmati.  O.— The  City  Council  is  reported  to  have 
passed  the  followinK  resolutions  for  paving  with  granite 
Lawrence  and  Griffin  Sts..  with  brick  Bishop  St.,  with 
asphalt  Wincbell  Ave.,  and  macadamizing  Edwards  Road. 

Sinlhert,  O.— Bids  will  be  received  until  Dec  30  at 
Ike  eSce  of  L.  S.  Creed.  Vniage  Clk..  for  $5,000  bonds, 
Jo  bewwed  for  the  pnrpoae  of  resurfacing  and  improv- 
nig  atrectSL 

Cfhmtmi  O.— Bids  will  be  received  unHI  Dec  11  by 
dw  Bd.  Pub.  Service  (Edwd.  F.  McGuire,  Secy.)  for  im. 
proviog  penioas  of  13  streets. 

AihUbula.  O. — It  is  reported  that  bids  will  be  received 
BMU  Dec  10  by  the  Bd.  Pub.  Ser^fte  (.V  J.  Richardson, 
O.)  for  paving  with  brick  portions  of  several  streets. 

f?*^?****'  P-~^*  ^''.y  Council  is  reported  to  have 
paaacd  icaulutiuiis  providing  for  the  paving  of  portions 
of  Grand  Ave.   and  Jackson  St. 

Gntkrit.  Okla.—W.  W.  Miller.  Oty  Eagr.,  U  now 
prcpannr  plans  for  paving  Noble  Ave.,  about  24  blodca. 
aad  ist  St  for  3  Uocka. 

*P»^l*nJ,  Ort. — An  additional  contract  for  i5,8o»  sq. 
^  of  htnlithic  baa  been  awarded  to  the  Warren  Constr. 

^  '^»*^-  Ort.— X.S34  sq.  yds.  of  bitulithic  wUl  be  laid 
by  the  Warren  Constr.  Co.,  of  Portland.  Ore.  in  Eugene. 

'SaUm.  Ore. — An  additional  contract  for  14.4x9  sq. 
yjla.  of  bitulithic  has  been  awarded  to  the  Warren  Constr- 
Col.  of  Portland.  Ore 

»_I?*'"'^'5'  ^'- — '^  County  Corars.  are  stated  to 
■«v«  awarded  the  contract  for  constructing  the  Pax- 
?n«  i**  .,»'?"«.  the  Reading  Road  to  McCormick  ft 
Co..  of   Philadelphta.  al   $18,000. 

cSJ^'nTS.'  **  '"^i""!  "»»•'  !>«:•  >«  by  Jos.  W.  Hunter, 
g**t«  *"i'"«y  Comr.,  Harrisburg.  for  cnrstructinr  5,280 
|*;Of_  road.  t6  ft.  wide,  in  Londonderry  Township. 
County. 


^Alttoma.^Pa. — The  lowest  bid  opened  Nov.  19  by  State 
Higbway  Dept.  at  Harrisburg  for  constructing  a  portion 
«  4"*  5**H.  '.?*^  *""°  Young's  Crossing  along  Logan 
yr*^.,?*-  ?*''«!'  »  suted  to  have  been  submitted  by 
John  Vipond.  of  Altoona.  at  $s<.J38. 

^P*-  f'- — The  County  Comrs.  on  Nov.  23  are  stated 
to  have  received  from  Bute  Highway  Dept.  at  Harria- 
"«f  ."O*!, »»  follows,  for  constructing  a  8J58  ft.  of 
ro^  m  Waterford  Borough  and  b  3,670  ft.  m  Water- 
f*"..iTT'5*'"*'=  W-  ^  Mclntyre  &  Son.  of  Sharon,  a 
iim^l*'t^-^%i  *°  »>8.4X4.,  6.  (3  bids)  $9,597  to  $ia,. 
SiS;  Joha  L.  Hanna.  Jr..  of  Franklin,  a  (2  bids)  $11,- 
•J6u>d  (34,667.  fr  (x  bid»)  »ii.378  and  $14,853:  Franklin 
CoMr.  Ci^.  of  Tranklin.  a  (3  bids)  $14,448  to  $20,404,  b 
(a  fcMls)  $io<M5  and  $10,509:  E.  M.  Love  ft  Son,  of 
Corry.  ■  (4  ^ds)  $21,741  to  $36,147.  b  (2  bids)  $9,988 
■■o^»i6.779;  South  Shore  Constr.  Co.  a  (3  bids)  $19,175 
to  $30,170.  fr  (4  bids)  $8,811  to  $14,395.  and  C.  B.  Mc- 
Cray  and  M.  -J.  Crowell.  of  Corry,  a  (2  bids)  $19,060 
and  $30,416.  6  (2  bids)  $8,725  and  ii3,6ii.  " 

CarHiU.  Pa.— Jt  is  sUted  that  bids  will  be  received 
gitil  Dec  II  by  the  State  Highway  Dept.  (Jos.  W. 
Himtcr,  Comr.).  Harrisburg,  for  constructing  2  roads, 
Jjyoo  ft.  and,  6.932  ft.  long,  respectivelv,  in  Lower 
MnaTownAtp;  also  until  Dec.  13  a  road  600  ft.  long 
tellaeaam^nrg  Boro.  and  2  roads  in  Hampden  Town. 
^■9,  Sf730  ft.  and  1.520  ft.  long,  respectively. 

'Columbia.  S.  C— The  Georgia  Engineering  Co..  of 
AagnaUL  Ca..  is  reported  to  have  secured  the  contract 
rat  P«»Mg  a  portion  of  Main  St..  for  $173,559.  Bids 
opeaed  Nov.  25  by  Street  Comn.  Other  bidders  were  aa 
Mtows:  W.  F.  Bowe.  Augusta.  $174,780:  John  J.  Cain, 
Colombia.  $22(.8o8:  Atlantic  Bitulithic  Co..  Richmond. 
*so3.592:  Soullicm  Paving  ft  Constr.  Co..  Chattanooga. 
<»37473-  « 

GrermvOU.  Tenn.—Sn  "Public  Buildings." 

'Ft.  Worlk.  Tts.— The  Texas  Bitulithic  Co.,  of  Dallas, 
T**;..."—  been  awarded  contract  for  114,940  sq.  yds.  of 


*Vamecuvrr,  Watk.—A  contract  for  36,987  sq.  yds.  of 
bitultthic  is  being  constructed  by  the  Warren  Constr.  Co., 
of  Portland.  Ore. 

•^'S"if  '*'«»*•— City  Engr.  R.  H.  Thomson  haa  anb- 
yy  „  following  estimates  on  proposed  street  improve- 
menta:  North  and  W.  70th  St..  grading,  estimated  coat, 
$ai^oo;  Ene  Ave.,  concrete  walks.  $9,900;  Madiinn  St. 
•"V?^"*.  »>»""«.  tsi.soo:  Virginia  St.  planking.  $4,760; 
and  Vironu  St..  paving,  $i6.zoo. 

The  City  Council  baa  paased  ordinances  for  grading 
Florentia  St  and   i2tb  K.,  4th  S.,  and  34th  Avea..  at  a 


cost  of  $92,640;  grading  and  concrete  walks  on  37th  and 
3d  Avts.,  cost  $27,100;  concrete  walks  on  Fremont  Ave., 
cost  $32,650;  and  paving  Columbia  and  Cherry  Sts.,  cost 
$15. too. 

JoHttfillr,  Wit. — ^The  County  Board  is  stated  to  have 
voted  to  expend  $15,000   for  road  improvements. 

yancouvtr,  B.  C. — W.  A.  Clement  City  Engr..  writes 
that  about  $100,000  will  be  expended  for  concrete  side. 
walks  and  $400,000  for  wood  block,  stone  block  and 
asphalt  pavement 

'Port  Arthur,  Ont. — The  Warren  Bituminous  Paving 
Co.,  of  Toronto,  has  been  awarded  contract  for  6,593  sq. 
yds.   of  bitulithic. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notts  Arranged  Alphabetically  by  States. 

Sulphur  Springs.  Ark.— The  Kihiberg  Co.  (E.  B.  Guth- 
re^.  Secy.)  is  reported  to  have  decided;  to  install  an  elec- 
tric light  and  power  plant. 

Boonnille.  Ark. — The  Boonevillc  Ice,  Light  &  Storage 
Co.  is  reported  incorporated,  with  a  capital  of  $50,000. 
by  C  G.  Yates.  S.  P.  McConnell,  and  others. 

Denver,  Colo. — A.  E.  Wilson,  of  Denver,  is  reported 
to  have  decided  to  construct  a  power  plant  on  South 
Platte  River,  a  short  distance  from  Denver,  to  cost 
about  $1,000,000.  It  will  permit  the  generation  of 
20,000  h..p. 

Washington,  D.  C. — Bids  will  be  received  at  the  of- 
fice of  Elliott  Woods.  Supt  U.  S.  Capitol  Bldg.  and 
Grounds,  until  Jan.  15.  for  equipment  for  the  heating, 
lighting  and  power  plant  for  the  U.  S.  Capitol  and 
Congressional  Buildings,  including  boiler  feed  pumps, 
barometric  condensers,  centrifugal  pumps,  motors, 
cranes  and  chimneys,  as  advertised  in  The  Engineering 
Record. 

Jacksonville.  F/n.— The  A.  A.  Kind  Electric  Co.  is 
planning  to  install  an  ice  plant,  water  works  and  gas 
plant  next  summer.     A.'  A.  Kind,  Mgr. 

Leesburg,  Fla. — Mayor  Dozicr  is  reported  to  favor 
the  construction   of   an  electric   light  plant. 

IValkersville,  Ga. — A  committee  is  reported  to  have 
been  formed,  with  Dr.  J.  D.  Nicodemus  as  chairman,  to 
form  a  stock  company  to  furnish  this  city  with  electric 
lighting. 

Blue  Ridge,  Ga. — The  citizens  are  reported  to  have  voted 
to  issue  $35,000  bonds  for  water  works  and  an  electric 
light  plant. 

Elk  Lily.  Idaho. — Jacob  Schlosser,  of  Chicago,  111.,  Pres. 
Umatilla  Mining  Co.,  is  reported  interested  in  a  new  com. 
pany  about  to  be  formed,  to  develop  the  water  power  of 
the  south  fork  of  Clearwater  River  near  the  mouth  of  Ten 
Mile  Creek,  near  the  Elk  City  and  Orogrande  mining  dis- 
tricts, to  furnish  power  to  run  the  Umatilla  mine  and 
also  supply  the  Buffalo  Hump,  Orogrande  and  Elk  City 
mining  districts. 

Hailey,  Idaho. — The  Idaho  Consolidated  Mines  is  re. 
ported  to  have  decided  to  install  an  electric  light  and 
power  plant  for  the  mines,  to  cost  about  $50,000.  Work 
IS  reported  to  have  been  started  on  the  construction  of  a 
power  dam  across  Wood  River. 

Chicago,   III. — See  "New   Industrial    Plants." 

Cairo,  III. — See  "Electric  Railways." 

Fisher,  III. — The  Village  Trus.  are  reported  to  have 
decided  to  purchase  the  electric  light  plant  and  will 
make   improvements   to   same. 

Winchester,  Ind. — The  Citizens  Water  &  Light  Co.  will 
sUrt  a  day  service  May  i.  1908,  and  will  be  in  the  mar- 
ket for  motors  and  all  equipment  for  power  use. 

Shelbyville,  Ind. — The  Shelbyville  Gas  Co.  is  reported 
formed,  to  take  over  the  property  of  the  Shelbyville  Gas 
ft  Light  Co.  and  to  enlarge  and  re-equip  the  plant. 

Ligonier,  Ind. — The  question  of  constructing  a  munici. 
pal  electric  light  plant  is  reported  under  consideration. 

'South  Bend.  Ind.— The  South  Bend  Fuel  &  Gas  Co. 
is  reported  to  have  awarded  a  contract  to  H.  G.  Christ- 
man  ft  Co..  for  the  construction  of  gas  holder  on  Penn- 
sylvania Ave. 

Keosauqua,  la. — A.  W.  Carpenter,  Box  315,  Memphis, 
Mo.,  writes  that  J.  W.  Andrews,  7  Pine  St,  New  York. 
N.  Y.  is  engineer  for  two  dams  to  be  constructed  over 
Des  Moines  River  for  power  ourposes,  to  cost  about  $500,- 
000.  D.  Fitzgerald.  80  Wall  St.,  New  York,  N.  Y.,  is 
also  interested. 

Jefferson,  /o.— Percy  Gray,  Mgr.  Jefferson  Light, 
Heat,  Power  &  Water  Co.,  writes  that  among  the  im. 
provements  contemplated  are  the  installation  of  one 
ijokw.,  3-phase  alternator,  100  to  200  kw.  new  s-phase 
set.  lOo  to  200  h..p.  boilers  and  possibly  3  heating  plant. 

Ida  Grove,  la. — The  citizens  are  reported  to  have  vot. 
ed  to  grant  a  i^.year  franchise  to  the  Ida  Grove  Elec- 
tric Co.  to  maintain  a  light  and  heating  plant  The 
company  is  said  to  have  in  contemplation  many  new  ex. 
tensions  and  improvements. 

Alma,  Kan. — The  Alma  Light  &  Ice  Co.  is  malting 
arrangements  to  install  an  ice  and  light  plant  and 
give    a    24-hour    service.      W.    B.    Wilson,    Mgr. 

Wichita,  Kan.— The  Wichita  Heat,  Power  &  Space  Co. 
is  reported  formed,  with  a  capital  of  $250,000,  to  construct 
a  heat,  power  and  lighting  plant  for  the  purpose  of  en- 
couraging and   aiding  small   manufacturers. 

Murray,  Ky. — It  is  stated  that  bids  are  wanted  for 
$20,000  water  and  light  bonds.     W.  D.  Wear,  City  Clk. 

Ponehotouta,  La. — The  Ponchatoula  Electric  Light  Co. 
expects  to  be  ready  to  install  a  new  plant  in  January, 
the  equipment  of  which  will  consist  of  a  60-kw.  alter- 
nator, a  125-h.p.  engine  and  a  boiler  of  150  h.  p.;  also 
transformers   and    arc  lamps.      S.    Bowling,    Mgr. 

Grand  Rapids,  Mich.— The  Grand  Rapids-Muskcgon 
Power  Co.  (A.  J.  Bemis,  Gen.  Mgr.,  Grand  Rapids), 
IS  reported  to  have  decided  to  construct  a  dam  at  Ox 
Bow.  on  Muskegon  River,  8  miles  north  of  Croton  dam. 
It  will  have  a  54.ft.  head  and  develop  about  15,000  h..p. 

Winona,  Minn. — The  Winona  Ry.  ft  Light  Co.  is  re- 
ported to  have  decided  to  install  ■  450-hp.  boiler  at  the 
power  plant 


Minneapolis,  Minn. — Archibald  S.  White,  of  New  York, 
N,  Y.,  is  reported  to  be  owner  of  the  Minnesota  Power  & 
Trolley  Co.,  which  was  formed  to  utilize  the  Mississippi 
River  at  Otsego  and  Monticello  for  the  generation  of  elec- 
tricity to  be  conveyed  to  Minneapolis  for  commercial  pur- 
poses. It  is  said  that  work  on  the  development  will  prob- 
ably be  started  in  the  spring. 

.  .Houston,  Miss. — The  citizens  are  considering  increas- 
ing the  capacity  of  the  municipal  electric  light  plant 
and  will  install  a  i2o-kw.,  6o-cycIe,  2.20D-volt  alternator 
direct  connected.     J.   C.  Arnold,  Mgr. 

Neosho,  Mo. — The  Neosho  Electric  Light  Co.  is 
planning  to  install  a  400  or  soo-h.p.  water  tube  boiler 
in   its  plant.      S.    W".    Carver,    Mgr. 

Nebraska  City,  Neb. — The  Citizens  Gas  Co.  is  reported 
to  have  decided  to  expend  $15,000  in  improvements. 

Grand  Island,  Neb. — The  Grand  Island  Electric  Co. 
(T.  H.  Fritts,  ivlgr.)  contemplates  increasing  the  capacity 
of  its  plant  by  the  installation  of  a  aoo-kw.  steam  turbo- 
generator  set,   cooling  tower   and  pumps   complete. 

Waynesville,  N.  C. — The  Waynesviile  Electric  Power 
Co.  contemplates  developing  other  water  powers  and  in- 
stalling more  equipment.  Engineer,  Geo.  E.  Ladshaw,  of 
Spartanburg,  S.  C. 

Kenmare,  N.  D. — The  Kenmare  Light  &  Power  Co.  is 
making  arrangements  to  install  a  loo-kw.  generator  and 
perhaps  another  boiler.     V,  W.  Amster,   Mgr. 

•Columbus.  O.— The  Bd.  of  Pub.  Service  (E.  F.  Mc- 
Guire, Secy.)  on  Nov.  27  awarded  to  D.  W.  McGrath,  of 
Columbus,  the  contract  for  putting  in  foundations  for 
boilers  and  turbines  and  other  work  incident  to  the  in- 
stallation of  new  machinery  in  the  municipal  electric 
light  plant  for  $11,680. 

New  Bremen,  O. — .\.  M.  Steinebrey,  Village  Clk., 
writes  that  it  is  proposed  to  pur^ase  the  present 
lighting   plant  and   transfer   same    to    water  worRs   plant. 

Ctnci»itia(i.  O. — The  Bd.  of  Pub.  Service  is  reported 
to  have  awarded  to  the  Sun  Vapor  St.  Light  Co.  the 
contract  for  new  mantles  for  the  natural  gas  lamps  in 
the  Hyde  Park  Dist.  at  js  cts.  for  1,700  single  burner 
lamps  and  $135    for  98   double   burners. 

'Lebanon,  Pa. — The  City  Council  is  reported  to  have 
on  Nov.  25  awarded  contract  to  the  Edison  Electric  Il- 
luminating Co.  of  Lebanon  for  lighting  the  city  for  5 
years  at  $79.92  per  year  for  each  arc  lamp,  and  $16.80 
ior  incandescents. 

Madison,  S.  D. — Plans  are  being  considered  for  increas- 
ing the  capacity  of  the  municipal  electric  light  plant, 
which  will  include  the  installation  of  two  So-h.-p.  boilers 
carrying  130  lbs.  working  pressure,  one  65-kw.  alternating- 
current  generator  with  exciter,  and  also  changes  on  switch- 
board. 

Flandreau,  S.  D. — We  are  informed  that  the  Flandreau 
Water  Power  Co..  with  the  city,  are  considering  the  ques- 
tion of  constructing  an  electric  light  plant  to  be  run  by 
water  power.  It  is  proposed  to  organize  a  stock  company, 
and  a  practical  electrical  man  is  wanted  to  take  stock  and 
look  over  field  and  estimate  probable  cost  of  plant. 

Limestone,  Tenn. — W.  N.  Mitchell. is  reported  interested 
in  the  construction  of  an  electric  light  plant. 

McKinney,  Tex. — R.  F.  Dowell,  City  Secy.,  writes 
that  the  citizens  on  Nov.  26  voted  to  issue  $26,000  bonds 
for  water  and  electric  light  extension   and   park  work. 

San  Saba,  Tex.— The  San  Saba  Light,  Ice  &  Bottling 
Co.  (Frank  Hall,  Mgr.),  contemplates  installing  a  gas 
producer    or   oil    engine   to    operate    the   lighting   plant. 

Amherst,  Va. — 0.  V.  Hauger,  Secy.  Amherst  Electric 
Light  &  Power  Co.,  writes  that  the  company  has  been  or- 
ganized, and  will  in  about  10  days  decide  on  size  of  plant, 
etc. :  propose,  if  possible,  to  run  plant  by  water  power. 

Monroe,  Wash.- — The  Monroe  Water  iS;  Light  Co.  pro. 
poses  making  improvements  and  extensions  to  its  plant 
and  will  install  a  new  engine,  boiler  and  generator,  and 
about  4j/^   miles  of  line.     R.   V.   Greene,  Mgr. 

Waterloo,  Wis. — ^Jackson  &  Jackson,  of  Madison,  are 
reported  to  be  preparing  plans  for  an  extension  to  the 
municipal    electric    light    plant,    to    cost    aDout    $10,000. 

Hamilton,  Ont. — See  "Water." 

Hamilton  Ont. — The  City  Council  on  Nov.  25  passed  on 
second  reading  two  by-laws,  one  to  issue  $225,000  bonds 
for  an  electric  light  distribution  system,  and  the  other 
$50, coo  for  electric  pumps  for  the  water  works,  to  be 
sumbitted  to  the  ratepayers  on  Jan,   i  for  approval. 

Toronto,  Ont. — The  citizens  will  on  Jan.  i  vote  on  the 
question  of  issuing  bonds  to  the  amount  of  $2,750,000  for 
a  plant  to  distribute  electric  power  to  be  supplied  by  the 
Hydro-Electric  Power  Commission  of  Ontario  from  Niag- 
ara Falls. 

Parry  Sound,  Ont. — The  Ontario  Ry.  and  Municipal 
Board  has  been  asked  to  approve  a  by-law  of  the  Town 
of  Parry  Sound,  providing  for  the  issuance  of  $20,000 
bonds  for  the  purpose  of  extending  and  improving  the 
electric  light  and   water   works  system. 

St.  Thomas,  Ont. — Estimates  submitted  to  City  Coun- 
cil on  Nov.  26,  by  Engineer  Richards  of  the  Hydro. 
Electric  Power  Comn.  are  said  to  provide  for  a  dis- 
tribution plant  costing  $42,493,  making  a  total  annual 
charge  of  $4.46  per  h.-p.,  and  provides  for  the  con- 
struction of  two  branch  lines  through  the  city. 

Minnedosa,  Man..— We  are  informed  that  Jos.  Bar. 
rett,  573  Dufferin  St.,  Toronto,  Ont.,  is  manager  of 
the  Minnedosa  Power  Co.,  which  proposes  constructing 
a  water  power  plant  at  Minnedosa. 

ELECTRIC  RAILWAYS. 

Notes  Arranged  Alphabetically  by   States. 

Vallejo,  Ca/.— The  Vallejo  &  Northern  Ry.  Co.  is  re. 
ported  to  have  decided  to  begin  construction  work  in  the 
spring  of  an  electric  railway  which  is  to  connect  Val. 
leio,  Napa  Junction,  Creston,  Cordelia,  Suisun,  Fairfield, 
Clement.  Vacaville,  Winters,  Woodland  and  Sacramento. 
All  franchises  and  terminal  sites  together  with  a  large 
portion  of  the  rinht  of  way  have  been  secured.  The  rail, 
way  will  be  sLnndard  gauge  and  about  1.10  miles  long. 
Power  will  be  obtained  from  Bay  Counties  Power  Co.,  and 
both  third  rail  and  trolley  will  be  used.  Melville  Dozier, 
Jr.,  Oakland,  Pres.  and  Engr. ;  T.  T.  C.  Gregory,  Fairfield, 
Secy.,  and  Geo.  S.  Lackie,  Oakland,  Treas. 


'Iltmt  marked  thus  give  the  names  of  parties  awarded  contracts. 


December  7,  1907. 

Red  Bluff,  Cat. — The  Bd.  of  Supervisors  is  stated  to 
have  passed  the  electric  railway  franchise  ordinance  ap- 
plied for  by  F.  S.  Granger. 

Milner,  Idalw.—Tbe  Milner  &  North  Side  R.  R.  Co. 
IS  reported  to  have  under  consideration  the  construction 
of  an  electric  railway  which,  when  completed,  will  con- 
nect Milner,  Jerome,  Wendell  and  Gooding.  It  is  an- 
nounced that  considerable  grading  has  been  done  on  the 
line,  which  is  to  be  65  miles  long.  It  is  planned  to  erect 
the  power  station  at  Shoshone  Falls.  Capital,  $250,000. 
p.  C.  McWatters,  Pres.;  Fentress  Hill,  Secy.,  and  Paul 
S.  A.  Bickel.  Ch.  Engr. 
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^  Cairo,  Ill.—O.  C.  Macy,  Mgr.  Cairo  Electric  &  Trac 
tion  Co.,  writes  that  about  $150,000  will  be  expended  or 
improvements,   but  nothing  will  be  done  for  the  present, 


*Gary  Ind. — The  Co-operative  Constr.  Co.,  of  Chi- 
cago, 111.,  is  stated  to  hae  been  awarded  the  contract  to 
construct   the  Gary  &  Interurban  Ry. 

Keokuk,  la. — Articles  of  incorporation  of  the  Keokuk 
&  Columbus  Junction  Transit  Co.  are  reported  filed  at 
office  of  County  Recorder.  Capital,  $10,000.  Directors, 
J.  E.  Peterson,  Ira  W.  Wills,  W.  J.  Francey  and  others. 

Dodge  Center,  Minn. — It  is  stated  that  the  Dean 
Patchy  Electric  R.  R.  Co.  contemplates  constructing  an 
■electric  railway  through  Dodge  County, 

GoldHeld,  Nev. — H.  G.  Merry  is  reported  to  be  in- 
terested in  a  company  which  proposes  constructing  a 
standard-gauge  electric  railway  trom  Bonnie  Claire  sta- 
tion on  Tonopah  &  Goldfield  R.  R.  to  their  mines,  a 
distance  of  50  miles. 

Akron,  O. — The  Akron-Youngstown  Electric  R.  R. 
Co.  is  stated  to  have  applied  for  a  charter  to  construct 
a  line  between  Youngstown  and  Akron.  Capital, 
$ioo,otoo.  Thos.  L,  Childs,  of  Akron,  is  reported  inter- 
ested. 

Toledo,  O. — The  Toledo  Railways  &  Light  Co.  is  stated 
to  have  been  granted  a  franchise  for  a  line  of  tracks  on 
Holland  St.  and  Oakdale  Ave.  in  East  Toledo.  It  will 
connect  the  East  Broadway  and  Woodville  .St.  lines  of 
the  company  and  also  provide  an  entrance  into  Toledo 
for  the  Toledo,  Tiffen  &  Fostoria  Electric  Ry.         . 

Portland,  Or?.— The  Portland,  Eugene  &  Eastern  Ry. 
Co.  is  reported  incorporated  with  a  capital  of  $1,000,000, 
for  the  purpose  of  building  an  electric  railway  from 
Portland  to  Salem,  Eugene,  Yaquina,  Prinevifle  and 
Ontario,  with  branches  to  numerous  towns.  The  total 
tnileage  contemplated  is  more  than  800  miles.  It  is 
proposed  to  develop  from  the  Mackenzie,  the  Santiam 
and  the  Deschutes  rivers  and  streams  in  central  Oregon 
the  power  necessary  for  operating  the  system  planned. 
Incorporators:  J.  O.  Story,  J.  C.  Bracher.  Geo.  A. 
Welch,  E.  M.  Hall  and  John  McNary.  According  to 
the  incorporation  papers  the  following  lines  of  elec- 
tric road  will  be  built:  From  Portland  to  Salem,  to 
Eugene,  from  which  point  they  will  branch  out  in 
several  directions.  A  line  from  Eugene  via  Springfield 
and  the  Mackenzie  River  valley  will  extend  to  Prine- 
ville  and  across  the  State  to  Ontario,  Ont.  Another  line 
from  Eugene  will  tap  Yaquina  Bay  points  and  lines  will 
also  connect  Eugene  with  Florence,  Cottage  Grove,  Cor- 
vallis,  Wendling,  Mehana  and  Dallas,  passing  through 
I^ne,  Polk  and  Lincoln  counties. 

Westchester,  Pa. — The  Westchester  &  Wilmington  Elec- 
tric Ry.  Co.  is  reported  to  have  applied  to  the  State 
Dept.  at  Harrisburg  for  the  extension  of  the  line  along 
the  Westchester  and  Wilmington  turnpike  between  these 
two  cities,  a  distance  of  about  18  miles.  Thos.  E. 
O'Connell,  of  Westchester,  Pres. 

Huntington,  Pa. — It  is  stated  that  surveys  have  been 
made  and  all  rights  of  ways  secured  for  the  Big  Val- 
ley Electric  Ry.  Co.,  which  is  building  an  electric  rail- 
way to  connect  Huntingdon  Mill  Creek,  AUenville, 
Belleville,  White  Hall,  Reedsville  and  Lcwistown,  a 
distance  of  32  miles  in  all.  The  company  is  owned  and 
controlled  by  the  Juniata  Valley  Electric  St,  Ry.  Co.,  of 
which   R.  W.  Jacobs  is  Gen.   Mgr. 

Greenville,  S.  C. — The  Greenville  Interurban  Co.  is 
stated  to  have  bejjun  a  survey  of  its  proposed  electric 
railway  from  Williamston  to  Greenville  and  is  now  en- 
gaged in  securing  rights  of  way  for  another  line,  which 
It  proposes  to  build  from  Greenville  to  Spantanbiirg. 
John  C.  Carey,  Pres. ;  C.  C.  Good,  Secy,  and  Treas. ; 
H.   H.   Prince,  Gen.   Man, 

HaUeybury,  Ont. — The  Silver  Belt  Electric  Ry.  Co. 
is  reported  to  have  been  granted  a  charter  for  the  con- 
struction of  an  electric  railway  from  Latch  ford  north 
to  Cache  River,  passing  through  Cobalt.  North  Cobalt, 
Haileybnry  and  New  Liskeard.  The  first  portion  of 
the  road  constructed  will  be  between  Cobalt  and  Hailey- 
bnry. Arrangements  are  now  being  made  for  the  grant- 
ing of  a  right  of  way  and  all  necessary  preliminaries. 

RAILROADS. 

Notes  Arranged   Alphabetically  by  States. 

Washington,  Ga.- — A  petition  for  charier  has  been  filed 
with  the  clerk  of  Wilkes  Superior  Court  for  the  Wash- 
ington &  Elberton  Constr.  Co..  with  a  capital  of  $75,000, 
for  the  Durpose  of  constructing  the  projected  line  be- 
tween Washington  and  Elberton,  Ga.,  and  ultimately  to 
be  extended  to  Hartwell.  Incorporators:  J.  J.  Wilkin- 
son, W.  J.  Adams,  J.  A.  Moss  and  others. 

Shelbyville,  Ind. — The  Cleveland,  Cincinnati,  Chicago 
&  St.  Louis  Ry.  Car  (W.  M.  Duane,  Ch.  Engr.,  Cincin- 
nati, O.)  is  reported  to  have  made  a  survey  between  this 
-city  and  Katesville.  and  will  let  a  contract  for  the  grad- 
ing and  bridging  of  an  additional  track. 

Barnstable,  Mass.— The  Bd.  of  State  R.  R,  Comrs.  at 
Boston  are  reported  to  have  decided  in  favor  of  the 
petition  to  abolish  the  Pond  Village  road  grade  crossing  in 
the  tdwn  of  Barnstable  by  doing  away  with  the  present 
way  and  the  building  of  a  new  way  on  the  easterly  side 
of  the  present  way.  The  Comn.  requires  that  of  the 
actual  cost  of  abolition,  the  New  York,  New  Haven  & 
Hartford  R.  R.  Co.  (E,  Gagel,  Ch.  Engr.,  New  Haven, 
Conn.)  shall  be  required  to  pay  65  per  cent.,  the  Com- 
monwealth 2$  per  cent.,  and  the  town  of  Barnstable  10 
per  cent, 

Toronto,  On(.— The  Canadian  Pacific  R.  R.  Co.  (T,  G. 
Sullivan,  Mgr.  of  Construction  Dept..  Toronto)  is  reported 
to  be  making  arrangements  to  double  track  its  line  from 
Smiths   Falls  to   Toronto  next  spring. 


PUBLIC    BUILDINGS. 

Notes  Arranged  Alphabetically  by   States. 

San  Francisco,  Cat. — Bids  will  be  received  until  Dec. 
27  at  the  office  of  the  Light  House  Engr.,  San  Fran- 
cisco, for  constructing  2  smgle  dwellings  at  Humboldt 
Bay  Fog  Signal   Station    (North   Spit),  Cal. 

Denver,  Colo. — Dr,  Chas.  Hendricks,  of  New  York, 
N.  Y,,  founder  of  the  sanitarium  at  Ardmore,  L.  I.,  is 
reported  to  be  planning  the  erection  of  a  sanitarium  in 
Denver,   to  cost  about  $150,000. 

Denver,  Colo. — The  County  Kd.  is  reported  to  be 
preparing  to  expend  $25,000  in  building  an  addition  to 
county  hospital. 

Washington,     D.     C— See     "Power     Plants,     Gas    and 

Electricity." 

Washington,  D.  C. — Bids  will  be  received  at  the  of- 
fice of  Jas.  Knox  Taylor,  Super,  Archt.  Treas.  Dept., 
until  Jan.  7  for  the  construction  (including  plumbing, 
heating  apparatus,  electric  wiring  and  conduits)  of  an 
extension  to  and  remodeling  of  the  hygenic  laboratory 
of  the  U.    S.    Marine   Hospital    Service   at    Washington. 

The  following  are  the  bids  onened  at  office  of  the 
Supt.  U.  S.  Capito!  Building  and  Grounds,  Washington, 
D.  C,  on  Nov.  27,  for  structural  steel  work  for  the  roof 
of  the  office  building,  U.  S.  Senate:  The  Phoenix  Iron 
Co.,  410 -Walnut  St.,  Philadelphia,  Pa.,  $24,339;  Brown- 
Ketcham  Iron  Wks.,  Indianapolis,  Ind.,  $24,750;  The 
American  Bridge  Co.,  Baltimore,  Md.,  $24,950;  Balti- 
more Bridge  Co.,  Baltimore,  Md.,  $27,400;  McCHntic- 
Marshall  Constr.  Co.,  Pottstown,  Pa.,  $27,460;  Strobel 
Steel  Constr.  Co.,  Chicago,  111.,  $28,000;  T.  B.  &  T.  M. 
Cornell  Co.,  New  York,  N.  Y.,  $28,800;  Heckcher,  "Ward 
&  Olcott.  Receivers  for  Millikcn  Bros..  Inc.,  New  York, 
N.  Y.,  $31,700,  and  Belmont  Iron  Wks.,  Philadelphia, 
Pa.,    $34,124. 

Ocilla,  Ga. — L.  R.  Tucker,  Co.  Comr.,  writes  that  bids 
will  probably  be  called  for  in  Feb.  for  the  erection  of  a 
jail,  to  cost  about  $10,000. 

St.  Charles.  III. — Architects.  Rogers  &  Woodyatt,  59 
Clark  St.,  write  that  bids  are  now  being  received  for 
the  erection  of  a  Carnegie  Library,  to  cost  about  $14,- 
000. 

*Chicago,  I II. —O'Brien  Bros.,  of  Chicago,  has  secured 
the  contract  for  painting  the  Post  Office  (bids  opened 
Nov.  6,  by  Jas.  Knox  Taylor,  Superv.  Archt.,  Washing- 
ton,  D.   C.)   at  $22,000. 

Worthmann  &  Steinbach,  cor.  W.  Chicago  Ave.  and 
Lincoln  St.,  write  that  bids  will  be  received  on  Jan.  15 
for  erecting  2  wing  additions  to  the  House  of  Good 
Shepherd,  on  Racine  Ave.  and  Grace  St.;  probable  cost, 
$125,000. 

Bids  will  be  received  until  Dec.  12  by  John  J.  Han- 
berg,  Comr.  Pub.  Wks,,  for  erecting  a  bath  house  at 
1 2th  PI.  and  Union  St.  Bids  to  be  submitted  on  cut 
stone,  masonry,  sheet  metal  and  gravel  roofing,  carpen- 
try, plumbing,  heating,  etc. 

Great  Lakes,  North  Chicago.  III. — The  following  are 
the  bids  received  Dec.  2  by  the  Bureau  of  Navigation 
at  Washington,  D,  C.  (Wm.  H.  Brownson,  Ch.),  for 
(a)  constructing  commandant's  house;  (b)  6  officers' 
houses;  (c)  guard  house:  C.  E.  Barquit,  Chicago,  a, 
$51,517;    b,    $94,821;    c,    $7,075.     J,    Corse,    Racine,    Wis,, 

a,  $47»io6;   b,   $77,000;   c,  $18,635.    J-   E.   Hull,   Chicago, 

b,  $89,970, 

Anderson,  Ind. — The  Co.  Comrs.,  according  to  reports, 
are  receiving  bids  for  erecting  a  county  infirmary,  to  cost 
$30,000. 

Marion,  Ind. — The  following  bids  were  opened  Nov. 
29  bv  Jas.  Knox  Taylor,  Superv.  Archt.,  Washington, 
D.  C,  for  the  construction  (including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits  and  wiring 
of  the  U.  S.  Post  Office,  at  Marion;  J.  G.  Schumaker 
Co.,  Indianapolis,  $g4,t;oo;  F.  M,  Roode,  Tipton, 
$80,921;  Edw,  Henry,  Tipton.  $83,000;  Bedford  Stone 
&  Constr.  Co.,  Indiananolis,  $91,494;  Chas.  Hoertz  & 
Sons,  Grand  Rapids,  Mich.,  $83,277;  Selden  Brick  Co., 
St.  Louis,  Mo..  $93,000;  The  Warren  Co.,  Chicago,  III., 
$84,990;  C.  W.  Gindele  Co.,  Chicago,  111.,  $79,250; 
B.  W.  Waltrous  Co.,  Chicasto,  HI.,  $89,400;  J.  M. 
Bishop,  Crawfordville,  $105,850;  Moore  &  Danner, 
Kokomo,   $77,628. 

Mason  City,  la. — Mayor  McConlogue  in  his  message  to 
the  City  (Touncil  recommends  the  erection  of  a  new  city 
hall. 

Des  Moines,  la. — The  Seventh  Day  Adventists,  it  is 
stated,  propose  erecting  a  sanitarium  at  42d  St.  and  Grand 
Ave. 

SpringHeld,  Mass. — It  is  stated  that  only  architects  of 
Springfield  are  to  be  asked  to  submit  competitive  plans 
for  the  Indian  Orchard  Branch  Library,  for  which  there 
is  available   $50,000. 

New  Bedford.  Mass. — Nat.  C.  Smith,  Archt.,  New  Bed- 
ford, writes  that  bids  will  be  received  until  Dec.  16  for 
remodeling  city  hall   into   a   library;   cost  about   $150,000. 

*Cedar  Rapids,  Mick. — W.  J.  McAlpine.  of  Dixon,  111., 
has  secured  the  contract  to  erect  the  (Tourt  House  at 
$134,600. 

Detroit,  Mich. — It  is  stated  that  the  plans  prepared 
by  Stratton  &  Baldwin,  Union  Trust  Bldg.,  for  the 
bath  house  to  be  erected  on  Belle  Isle  have  been  ap- 
proved, and  bids  for  the  construction  will  soon  be 
asked. 

Nevada,  Mo. — Bids  opened  Dec.  3  by  Jas.  Knox  Tay- 
lor, Superv.  Archt.,  Washington,  D.  C.,  for  the  con- 
struction (including  plumbing,  gas  piping,  heating  appa- 
ratus, electric  conduits  and  wiring),  of  the  U.  S.  Post 
Office  at  Nevada  were  as  fellows:  F.  H.  Latimer.  Kan- 
sas City.  $39,452:  Hiram  Lloyd  Bldg.  &  Constr.  Co..  St. 
Louis,  $45,857;  T.  W.  Bishop.  Crawfordville,  Ind.,  $45,- 
889;  Bartlett  &  Kleng.  Cedar  Ranids,  la.,  $38,980; 
Northern  Constr.  Co.,  Milwaukee.  Wis.,  $34,600;  J.  A. 
"Daly.  Nevada,  $41,578;  A.  Anderson*  Co.,  St.  Louis, 
$44,163.  ' 

*Lincoln,   Neb. — W.   G.  Merton  is  reported  to  have  se- 
cured the  contract  to  erect  the  hospital  cottage  and  store- 
.  house  at  Norfolk  Asylum,  at  $77,782.  and  F.  H.  Wheeler 
the  contract  for  the  electric  wiring  of  same,  at  $1,640. 

York,  Neb. — Bids  will  be  received  at  the  office  of 
Jas.  Knox  Taylor..  Super.  Archt.  Treas.  Dept.,  Wash- 
ington, D.  C,  until  Jan.  14  for  the  construction  (in- 
cluding   plumbing,     gas    piping,     heating     apparatus     and 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


electric  wiring)   of  U.    S.   Post  Office  at  York,   as  adver- 
tised  in  The    Engineering   Record. 

Orange.  N.  J. — It  is  stated  that  the  enlarging  and  im- 
proving of  St.  Mary's  Hospital,  at  a  cost  of  $250,000,  is 
under  consideration. 

Secaucus.  N.  J. — Only  2  bids  are  reported  received  by 
the  Bd.  of  Freeholders  at  Jersey  (jity  on  Nov.  26  for  erect- 
ing the  tuberculosis  hospital  at  Secaucus.  They  are  stated 
to  have  been  Geo.  H.  Becker,  $56,600,  and  Dennis  MulUns, 
$69,000.     Estimated  cost  was  $40,000. 

Lockport,  N.  K— Gertrude  E.  Hall,  State  Charities  In- 
spector on  the  Niagara  County  Almshouse,  has  submitted 
a  report  to  the  Bd.  of  Superv.,  in  which  she  recommends 
the  erection  of  new  buildings,  a  better  water  supply,  a 
new  pavilion  hospital  for  isolation  cases,  electric  lights, 
cold  storage,  metal  lining  for  drying  racks,  better  drain- 
age for  the  farm,  etc. 

Syracuse^  N.  Y. — F.  X.  Wood,  County  Purchasing 
Agent,  writes  that  it  is  proposed  to  erect  a  women's 
dormitory  at  the  County  Home,  at  a  cost  of  about 
$50,000.  Contract  will  probably  be  let  in  the  spring. 
Architect,  Archimedes  Russell,  Barnstable  Bldg.,  Syra- 
cuse. 

Ro-chester,  N.  Y. — Bids  will  be  received  until  Dec.  11 
at  the  office  of  F.  X.  Pifer,  Clk.  Bd.  Contract  and 
Supply,  for  constructing  the  superstructure  of  by-pass 
house  at  Cobbs  Hill.  J.  Foster  Warner,  Archt.,  1036 
Granite   Bldg. 

Buffalo,  N.  K— The  Comr.  of  Pub.  Wks.,  it  is  stated, 
has  been  directed  by  the  City  Council  to  ask  for  erecting 
Hook  and  Ladder  House  No.  11  at  Fillmore  Ave.  and 
Lovejoy  St.,  and  Engine  House  No,  33  at  Kehr  St.  and 
Winslow  Ave. 

Devils  Lake,  N.  D. — The  following  bids  were  opened 
Dec.  2  by  Jas.  Knox  Taylor,  Superv.  Archt.,  Washing- 
ton, D.  C.,  for  constructing  foundations,  etc.,  for  the 
U.  S.  Post  Office  and  Court  House  at  Devils  Lake: 
Berge  &  Hodson,  Grand  Forks,  $19,870;  J.  M.  Miller, 
St.  Paul,  Minn.,  $17,027;  J.  H.  Mickel,  St.  Paul,  Minn., 
$20,920;  Chas.  Hoertz  &  Sons,  Grand  Rapids,  Mich., 
$22,700;    Valdeman    Gram,    Devils   Lake,    $24,656. 

*New  Philadelphia,  O. — A.  V.  Danohey,  Co.  Aud., 
writes  that  the  contract  for  erecting  an  administration 
building  for  County  Infirmary  (bids  opened  Nov.  25) 
has  been  awarded  to  The  Union  Lumber  Co.,  of  New 
Philadelphia,    for    $9,922. 

Painesville,  O.— It  it  stated  that  bids  will  be  received 
until  Dec.  16  by  the  Court  House  and  Jail  Bldg.  Comn. 
(C.  H.  Stocking,  Chmn.)  for  the  construction  of  the  cell 
work  for  the  j  ail  now  being  erected.  J.  Milton  Dyer, 
Archt.,  Cleveland. 

*Youngsto-wn,  O. — W.  B.  Jones,  Co.  Aud.,  writes  that 
the  contract  for  excavating  basement  of  court  house 
(bids  opened  Nov.  25)  has  been  awarded  to  Joe,  John 
and  Ben  Bullock.  General  Delivery,  Youngstown,  at  38 
cts.  per  cub.  yd.;  estimate  of  5,850  cub.  yds.  to  be  re- 
moved. 

Columbus,  O. — The  Franklin  County  Bd.,  it  is  stated. 
is  considering  the  erection  of  a  hospital  for  crippled 
children. 

Wyoming,  O. — The  Com.  on  Bldg.  of  the  new  Town. 
Hall,  it  is  stated,  has  rejected  the  plans  formerly  pre- 
pared for  the  town  hall,  and  new  plans  are  beinp  pre- 
pared by  Garber  &  Woodward,  Neave  Bldg.,  Cincinnati. 
Cost  to  be  $28,000. 

Oklahoma  City,  Okla.—Z.  P.  Phelps,  Librarian,  writes 
that  bids  will  be  received  on  Jan.  3  for  the  erection  of  a 
library,  to  cost  about  $25,000. 

*Pittsburg,  Pa. — The  following  are  reported  to  be  the 
bids  received  Nov.  25  by  the  Co.  Comrs.  for  erecting  the 
Allegheny  County  Soldiers'  Hall:  (fl)  sandstone,  (b)  buff 
limestone,  and  (c)  granite  and  terra  cotta:  P.  W.  Finn, 
o  $753,134  (awarded  contract),  b  $733,000,  c  $873,000; 
Wm.  Miller  &  Sons,  a  $874,744.  b  $856,974,  c  $968,574:  A. 
&  S.  Wilson  Co.,  a  $857,643.  ^  $822,193,  c  $943,912;  H. 
Shenk  &  Co.,  o  $874,971.  ^  $843,971,  c  $974,371 ;  Wm. 
Kerr's  Sons,  a  $918,391.  b  $913,808,  c  $1,052,133;  C.  H. 
Kerr,  a  $939,525.  ^  $929,525.  c  $i,054.595;  J-  C.^°^'": 
son  &  Son,  a  $829,817,  b  $794,717,  c  $924,817;  J.  E.  & 
A.  L,  Pennock.  a  $868,866,  b  $798,865,  c  $928,866;  J.  Gill 
&  Sons,  a  $839,500,  b  $829,800,  c  $944,000;  Norcross 
Bros.,  a  $1,020,000.  b  $929,000,  c  $1,037,000;  A.  B.  Stan- 
nard.  a  $926,000,  b  $906,000,  c  $1,034,000. 

*The  Jones  &  Laughlin  Co.,  of  Pittsburg,  ■  it  is  re- 
ported, has  secured  the  contract  for  the  structural  steel 
to  be  used  in  the  Soldiers'  Memorial  Hall,  which  wili 
require  about  1,850  tons,  also  the  light  steel  frame  for 
the  new  addition  to  the  Southside  Hospital,  which  will 
require  about  250  tons  of  structural  shapes. 

Danville,  Pa. — The  following  are  reported  to  be  the 
bids  received  by  Bldg.  Com.  on  Nov.  26  for  erecting  3 
buildings  at  the  Hosoital  for  the  Insane  at  Danville: 
Mosier  &  Summers.  Buffalo,  N.  Y.,  $252,290; .  Steinbach 
&  Billmeyer,  Lewistown.  $286,000;  Metzger  &  Wells, 
Philadelphia,  $255,000;  A,  L.  Weaver.  Harrisburg,  $259,- 
997;  M.  P,  Wells,  Philadelphia,  $255,000;  Geo.  W.  Beard 
&  Co.,  Reading.  $282,200;  Lynch  Bros..  Philadelphia, 
$256,822;  T,  E.  &  A.  L.  Pennock,  Philadelphia,  $260,447; 
C.  H.  Focht  &  Son.  Reading,  $263,596;  Bennett  &  Wood- 
nut,   Williamsport,   $269,000. 

*  Philadelphia,  Pa. — Jos.  Hand,  it  is  reported,  has  se- 
cured the  contract  to  make  alterations  and  additions  to 
the  Frankford  Hospital  at  Frankford  Ave.  and  Wakeling 
St.  and  the  Vulcanite  Paving  Co.  Land  Title  Bldg.  the 
contract  for  paving  the  roadways,  walks,  etc.,  around  the 
hospital. 

Bids  were  opened  Dec.  2,  according  to  reports,  by  the 
Department  of  Pub.  Safety  for  the  erection-  of  a  2 
story  and  basement  fire  station  at  82d  St.  and  Tinicum 
Ave.,  as  follows:  Abel  Bottonis,  $12,800;  J.  E.  &  A.  L. 
Pennock,  $13. 347:  Lynch  Bros.,  $13,662;  Edw.  Fay  & 
Son,  $13,750;  Wm.  J.  Smith.  $13,907;  H.  B.  Shoe- 
maker &  Co..  $14,600;  Mitchell  Bros.,  $14,700,  and 
P.   J.   Hurley,  $i5,930u 

Nashville,  Tenn. — Bids  opened  Nov.  27  bv  Jas.  Knox 
Taylor,  superv.  archt.,  Washington,  D.  C,  for  con- 
structirif?  (including  heating  apparatus,  electric  conduits 
and  wiring)  a  new  mailing  platform  and  vestibule,  and 
for  miscellaneous  betterments  at  the  U.  S.  Custom 
House  and  Post  Office  at  Nashville  were  as  follows 
(bidders  of  Nashville);  Geo,  Moore  &  Sons,  $8,258; 
Edgeeld  &  Nashville  Mfg.  Co.,  $8,633. 
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Pnhriv  Tfum. — Bid*  win  be  rccctred  until  Dec  16, 
by  tke  Co.  Cooxtfaooae  Bids.  Comn.  {or  erecting  a  *- 
•tary  snd  hMrmcnt.  brick  and  none,  fireproof  coartnome; 
■rslMble  ooct.  (75.000.  B.  B.  Snitk,  Arcbt.,  mmH  Perry 
St..  MoBlacBcry,  Ala.     G.  B.  UcMillon.  Co.  Jndse. 


GrmmUt,  T*mu — Bid*  will  be  receired  by  Maj.  M. 
Gray  ZaUiiaki,  Q.  M..  U.  S.  A.,  Washington,  D.  C,  un- 
til Dec  i(  for  coiutnicting  lodge  and  outbuilding,  con- 
crete wan  an]  sidewalks,  grading,  etc.,  at  tbe  Greenville, 
Tean.,  natioaal  cemetery,  a*  advertised  in  Tbe  Engin- 
cctiac  Record. 

*SmtH*,  Wath. — It  is  stated  that  the  contract  to  erect 
Ike  ■aiwlirmrera'  building  at  the  Alaska-Yukon-Pacific 
Kayoaitieii  has  been  awarded  to  Strehlow,  Frecae  &  Peter- 
na,  of  Seattle,  at  $79,999- 

r«f»ia,  Wtttk. — It  is  stated  that  an  armory  costing 
■boot  l9S>ooo  is  to  be  erected  on  nth  St 

itilmmnkn.    Wis.— The   Co.    Ed.,   it  is   stated,    has  ap- 
■  -   ■  a  eommittee,   of  which   S.    R.   Bell   is  Chmn.,  to 
Jtit  a  site  and  plans  for  the  new  Juvenile  Court 
detention    home    building.      Appropriation    available, 
$60,000. 

It  is  stated  that  the  erection  of  a  bonded  warehouse 
for  the  Goecmment,  to  cost  about  $50,000,  is  under  con- 


It  is  reported  that  bids  will  soon  be  asked  for  erecting 
Ike  nottkside  natatorium;  probable  cost,  $45,000.  H.  Mess- 
■er  A  Son,  473  E-  Water  St.,  are  the  archts. 

Gntu  Bay.  Wit. — Elmer  S.  Hall,  Co.  Clk.,  writes  that 
FoeUer  k  Scholber,  of  Green  Bay,  have  plans  for  a  jail, 
to  cost  about  $50,000,  bids  for  which  will  be  received 
about  Feb.  xst.  He  further  states  that  C  E.  Bell,  of 
Minneapolis,  Minn.,  is  the  architect  for  the  court  house, 
to  cost  aboot  $xto,ooo,  bids  for  which  will  be  called  for 
about  6  moatbs  later. 

Laiytmith,  Out. — It  is  sUted  that  bids  will  be  re- 
eetvcd  until  Dec  11  by  Fred  Gelinas  Secy.  Dept  Pub. 
Wks.,  Ottawa,  for  erecting  a  public  building  at  Ladys- 
santh. 

'BattUfori,  Sask. — Storey  &  Van  Egmond,  of  Regina, 
Archts.,  write  that  the  contract  for  erecting  court  house 
at  BatUeford  (bids  opened  Nov.  16)  has  oeen  awarded 
to  Sadatchewan  Bldg.  Co.,  of  Regina,  for  $42,900. 

BUSINESS    BUILDINGS. 

NoUs  Arranted  Alphabetically  by  Statu. 

UerynilU,  Col. — It  is  reported  that  the  erection  of  a 
$ia,oa<k    lodge     building    is    being    considered     by    the 

San  FroHcisca.  Cal. — Sarah  Rosenstock  and  H.  B.  Nutal, 
it  i*  SUted,  have  applied  for  a  permit  to  erect  a  7-story 
ofice  building  on  Gearv  and  Kearny  Su.,  at  a  cost  of 
$160,000,  and  A.  Roullier  an  Sstory  office  building  on 
Kearny  and  Post  Sts.,  at  a  cost  of  $56,000. 

Los  AngeUs  Cal. — Neher  &  Skilling,  of  Los  Angeles, 
it  is  reported,  have  completed  plans  for  the  superstructure 
of  tbe  hotel  and  apartment  building  to  be  erected  at  4th 
and  Grand  Ave.  for  Mrs.  Mira  Hershey.  It  will  be  of 
reinforced  concrete,  contain  over  .^00  rooms,  have  4  pas- 
senger elevators,  and  will  have  3  stories  below  the  grade 
line  and  8  stories  above.  The  concrete  foundation  work 
is  completed. 

OoUaa^,  Cal. — A  permit  has  been  issued  for  the  partial 
ooostmction  of  the  Taft  &  Fennoyer  Bldg.,  at  Clay  and 
xatk  Sts.  This  portion  of  tbe  work  is  to  cost  $125,000, 
The  total  cost  of  the  building  is  to  be  $325,000. 

Denver,  Colo. — The  German-.\merican  Indemnity  Assoc, 
according  to  reports,  is  having  plans  prepared  for  a 
$100,000  office  building  which  it  is  proposed  erecting,  but 
DO  definite  location  has  yet  been  decided  upon. 

It  is  stated  that  puns  are  being  prepared  for  a 
9-story  building  which  is  to  be  erected  next  spring  at 
15th  and  Chamra  Sts.  by  a  company  in  which  H.  M. 
Porter  and  Chas.  Boettcher  are  interested.  Cost, 
$500,000. 

Peoria,  III. — The  Leisley  Brewing  Co.,  according  to 
reports,  has  directed  Reeves  &  Baillie,  Y.  M.  C.  A. 
Etdg.,  to  orepare  plans  for  a  6-story  building  to  be 
used  for  business  and  hotel  purposes.  Probable  cost, 
$300,000. 

Springdild,  lit.— The  Knights  of  Pythias,  it  is  re- 
ported, are  preparing  to  erect  a  $30,000  lodge  building. 

Mfattaon,  lit. — It  is  reported  that  plans  have  been  ac- 
cepted for  a  $100,000  addition  to  the  Odd  Fellows  Old 
Folks'  Home. 

'CUmton^  la. — The  contract  to  erect  the  John  Gund 
Brewing  Co.'s  cold  storage  house  is  reported  awarded  to 
John  Lake  ft  Son,  634  5th  Ave.,  at  $10,000. 

Baltimore,  Md.-'E.  H.  Glidden.  301  N.  Charies  St., 
is  preparing  plans  for  an  addition  100  x  75  ft.  to  the 
plant  of  the  Crane  Co.  to  cost  about  $30,000.  No  new 
power  plant  to  be  installed. 

Cambridte,  Vorr.— Tbe  Boston  &  Albany  R.  R.  (W. 
Siepord,  Ch.  Engr.,  Boston,  Mass.),  according  to  reports, 
has  secured  a  site  on  Binney  St.,  in  Cambrid^,  on  which 
it  is  proposed  erecting  next  spring  a  freignt  station. 
About  $100,000  win  be  expended  in  the  site  and  building. 

New  Bedford,  Mass. — The  Dartmouth  &  Westport  St. 
Ky.  Co.  is  stated  to  have  purchased  a  site  at  N.  Water 
St.  for  the  erection  of  an  express  station.  H.  H.  Crapo, 
PresL 

Dnlulh,  Minn. — Plans  bare  been  filed  for  the  8-story 
SeUwood  Bldg.  which  is  to  be  erected  on  Superior  St  at 
a  cost  of  about  $300,000. 

'Minneapolis,  Minn. — Theo.  F.  Curtis,  it  is  stated,  has 
taken  out  a  permit  to  erect  a  4-story  brick  addition  to 
Curtis  Conn  on  loth  St.  to  cost  $50,000.  Barclay  Cooper, 
1 1 14  Yale  PL,  is  the  contractor. 

Kansas  City,  Mo. — Curtice  Throing  is  reported  to 
have  decided  to  erect  a  concrete  barn  at  1600  Balti- 
more Ave.,  to  cost  $45,000. 

Saylor  ft  Seddon  are  reported  to  have  prepared  plans 
for  a  brick  garage,  to  be  erected  at  1616  Grand  Ave., 
to  cost  $10,000. 

Omaha,  Neb. — M.  J.  Stum,  of  Chicago,  IlL,  accord- 
ing to  reports,  has  prepared  plans  for  a  ^ -story  bride, 
stone  ana  terra  cotta,  44  x  100  ft.  building  to  be 
erected  on  16th  and  Harney  Sts.,  for  Tolf  Hanson. 
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•CoWingnworf,  N.  /.—J.  A.  Quinto,  5^4  Pine  St.,  Phil- 
adelphia, Pa.,  according  to  reports  has  secured  the  con- 
tract to  erect  a  a-story  factory  building  for  the  Enter- 
prise WaU  Paper  Co.,  at  a  cost  of  $30,000. 

Trenton,  N.  7.— The  Executive  Com.  of  the  Junior 
Order  of  Mechanics,  it  is  stated,  has  decided  to  spend 
$125,000  in  the  erection  of  a  lo-story  building  at  I37 
E.  Sute  St. 

Schtntctady,  N.  Y.—C.  J.  Harvey  is  said  to  be  plannitig 
the  erection  of  a  j-story  business  building  on  rhoenix 
Ave  and  Rugby  Road,  at  an  estimated  cost  of  $14,000. 

New  York  N.  y.— Plans  have  been  filed  for  the  fol- 
lowing buildi'ngs:  21-story  brick  and  stone  manufacturing 
and  office  building  at  Park  Ave.  and  33d  St  for  Alfred 
G  Vanderbilt,  cost  $1,000,000,  Warren  ft  Wetmore, 
.\rcht,  3  E.  33d  St.:  sstory  brick  stores  and  tenements 
at  Belmont  Ave.  and  180th  St.  for  Pasquale  D  Auna, 
cost  $38,000,  Arthur  Boehmer,  Archt;  alterations  to  4- 
story  brick  and  stone  sub-station  and  shops  at  140th  &t. 
and  Lenox  Ave.  for  New  York  City  Ry.  Co.,  cost  $25,000, 
A.  V.  Porter,  Archt.  ,   ,    .^   -.j-  -.i. 

Plans  have  been  filed  for  a  5Story  loft  building,  with 
stable,  to  be  erected  in  108th  St  and  8th  Ave.,  at  a 
cost  of  $80,000,  for  Israel  Lippman,  a  real  estate  oper- 
ator. 

Forgo  N.  D.— The  J.  1.  Case  Co.,  of  Racine,  Wis.,  it 
is  reported,  proposes  rebuilding  the  offices  and  ware- 
houses in  this  city  which  were  recently  destroyed  by 
fire. 

Cincinnati,  O.— The  6-sfory  brick  building  occupied  by 
the  Wm.  Windgorst  Co.  is  reported  to  have  been  seriously 
damaged  by  fire  on  Nov.  29. 

Oakmont,  Pa.— Tbe  Pennsylvania  R.  R.  Co.  (Alex.  C. 
Shand,  Ch.  Engr.,  Philadelphia)  had  plans  prepared  for 
a  $12,000  depot  which  is  to  be  erected  at  Oakmont  on 
the  Buffalo  &  Allegheny  Valley  Division. 

Hasleton,  Po.— Milligan  &  Webber,  520  Walnut  St., 
Philadelphia,  it  is  stated,  are  preparing  plans  for  a 
granite  building  to  be  erected  for  the  First  National 
Bank  of  Hazleton,  at  a  cost  of  $100,000.  Bids  for  the 
construction  will  probably  be  asked  in  about  3  weeks. 

Philadelphia,  Pa.— Watson  &  Huckel,  121 1  Walnut  St, 
it  is  stated,  have  completed  plans  for  a  j-story,  laaxiao- 
ft  garage  which  is  to  be  erected  at  229  N.  Broad  St.  by 
Henry  G.  Lea,  of  brick  and  terra  cotta,  and  cost,  includ- 
ing ground,  $400,000. 

Memphis,  Venn. — A.  A.  Chighiiola,  Scimitar  Bldg.,  it 
is  stated,  is  preparinR  plans  for  a  warehouse  to  be 
erected  for  Webb  &  Maury  at  a  cost  of  $17,000. 

Amarilto,  Tex. — J.  M.  Neely,  it  is  reported,  will  erect 
an  $80,000  business  building. 

Norfolk  Va. — ^The  "i-story  building  of  the  Willis-Smith- 
Creel  Co.,  furniture  dealers,  is  reported  to  have  been 
badly  damaged  by  fire  on  Nov.  18. 

"Seattle,  Wash. — Rasmus  Hansen  &  Co.  are  reported  to 
have  secured  the  contract  to  erect  the  Danish  Brotherhood 
BldK.  at  14th  Ave.  and  Fir  St,  at  $25,000.  V,  W.  Voor- 
hees,  Eitel  Bldg.,  is  the  archt. 

Spokane.  Wash. — It  is  reported  that  Jacob  S._  Haye 
is  arranging  to  erect  a  $50,000  business  building  at 
Front    Ave.    and    Barnard    St. 

Tacoma.  Wash.— It  is  stated  that  the  plans  for  the  6- 
story  Y.  M.  C.  A.  Bldg.  to  be  erected  on  D  St.  have  been 
completed,  and  as  soon  as  approved  bids  for  the  construc- 
tion  will   be  asked. 

Milwaukee,  Wis. — Tt  is  reported  that  the  Knights  of 
Columbus  are  preparing  to  erect  a  club  house  at  a  cost 
of  $30,000. 

Kirchhoff  &  Rose,  201  Grand  Ave.,  it  is  reported,  have 
prepared  plans  for  a  brick  garage  which  is  to  be  erected 
by  the  Solliday  Motor  Co.,  at  Grand  Ave.  and  8th  St 
at  a  cost  of  $20,000. 

•P.  Riesen's  Sons,  11 1  Mason  St,  it  is  reported,  have 
secured  the  contract  for  the  masonry  work  on  the  plant 
of  the  Bay  View  Tanning  Co.,  at  Hillbert  and  Alice  Sts. 
The  building  is  to  be  2story,  brick  and  steel,  and  cost 
$45,000. 

CHURCHES  AND   DWELLINGS. 

Notes  Arranged   Alphabetically  by  States. 

Pasadena,    Cal. — Franklin    P.    Burnham,    Pacific    Elec- 
*  trie    Bldg.,   it  is   stated,   has  been  appointed   architect   of 
the    propsed    new    Christian    Science    church    to   be    built 
in  Pasadena  at  a  cost  of  $100,000. 

San  Jose,  Cal. — Norman  F.  Marsh  and  C.  H.  Russell, 
Stimson  Bldg.,  Los  Angeles,  it  is  stated,  have  in  prep- 
aration plans  for  a  new  edifice  for  the  First  Christian 
Church  of  San  Jose.     It  is  estimated  to  cost  $20,000, 

Long  Beach,  Cal. — It  is  stated  that  plans  have  been 
completed  by  C.  F.  McDonald,  of  Los  Angeles,  for  an 
apartment  house,  to  be  erected  on  Magnolia  Ave.  at 
Long  Beach,   for  Geo.   Ward,  of   Long   Beach. 

Denver,  Colo. — Wm.  Cowe,  510  Mack  Blk.,  it  is  stated, 
is  preparing  plans  for  an  apartment  house  to  be  erected  at 
Grant  and  14th  Aves.  at  a  cost  of  $20,000. 

New  Haven,  Conn. — Brown  &  Von  Berne,  Exchange 
Bldg.,  according  to  reports,  arc  preparing  plans  for  a 
2-story  brick  and  stone  residence  to  be  erected  for  W. 
Edw.  Zwingman,  of  the  Marlin  Fire  Arms  Co. 

Chicago,  III. — It  is  stated  that  plans  are  being  prepared 
hy  Marshall  &  Fox,  164  Dearborn  St.,  for  an  apartment 
house  to  be  erected  on  Lake  Shore  Drive  at  a  cost  of 
$,100,000. 

Tipton.  Ind., — Bids  will  be  received  until  Dec.  23, 
for  erecting  an  edifice  57x72  ft.  for  First  Baptist 
Church  at  Tipton.  It  will  be  of  brick,  Bedford  stone 
and  have  tile  roof,  with  gas  and  electric  fixtures,  steam 
heat,  plumbing,  art  glass;  cost  $15,000.  J.  T.  Johnson 
&  Co.,   Archts.,    Indianapolis,    Ind. 

Indianapolis,  Ind. — G.  A.  Greathousc,  it  js  reported, 
intends  erecting  a  residence  at  Pennsylvania  and  32d 
Sts.,  to  cost  $15,000. 

'Lyons,  la, — Anton   Zwack,  of  Dubuane,  it  is   stated, 
has   secured  the  contract   to  erect  an  edifice  for  the   St.  ■ 
Boniface   R.   C.   Church   at  $26,617.      Rev.  Jos.   M.  Tritz, 
pastor. 

St.  Marys,  Kan. — According  to  reports,  a  chapel  costing 
about  $40,000  is  to  be  erected  at  St.  Mary's  College, 
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Maytield,  Ky. — The  Presbyterians  are  said  to  be  pre- 
paring to  erect  a  $40,000  church. 

Covington,  La.— St.  Joseph  academy,  convent,  monas- 
tery and  church  are  reported  seriously  damaged  by  fire. 

Lake  Charles,  La.— The  members  of  the  First  Presby- 
terian Church  are  said  to  be  considering  plans  for  a 
$20,000  edifice.     Dr.  Allison,  Pastor. 

Baltimore,  Md.— Thos.  B.  Stanfield  Co.,  according  to 
reports,  intends  erecting  7  dwellings  at  a  total  cost  of 
$60,000.  ,     .  ,  , 

Jacob  F.  Corwig,  it  is  reported,  is  preparing  plans 
for  a  $60,000  flat  to  be  erected  by  Israel  Silberstein. 

Minneapolis,  Minn. — A  building  permit  has  been  issued 
for  the  construction  of  the  foundation  for  the  new 
Church  of  the  Immaculate  Conception,  Minneapolis, 
Minn.,  %t  Hennepin  Ave.  and  i6th  St  The  foundation 
will  cost  $65,000. 

St.  Paul,  Minn. — Plans  have  been  filed  for  a  brick 
edifice  to  be  erected  on  Ashland  Ave.  for  the  St.  Paul 
Universalist  Church  at  a  cost  of  $15,000;  Emil  Peterson, 
contractor;  and  for  a  2story  brick  and  cement  flat  to  be 
erected  on  Central  Park  Place  East  and  Summit  Ave. 
at  a  cost  of  $10,000.  Dr.  W.  J.  Hurd,  owner;  John 
Moline.  contractor.  ,,  „     ,  „  j  . 

*F.  J.  WSckens  &  Co.,  228  McBoal  St.,  are  reported  to 
have  secured  the  contract  for  erecting  brick  residence  on 
Dayton  and  Farmington  Sts.,  for  F.  P.  Shepard;  cost 
about  $16,000. 

'Kansas  City,  Afo.— Taylor  &  Winn,  121  W.  8th  St.,  it  is 
reported,  have  the  contract  for  the  erection  of  a  75.X84 
ft.  stone  synagogue  for  the  Buia  Jehudah  Congregation, 
cost   $105,000.      Howe    &    Holt    315    E.    10    St,    are   the 

John  A.  Eaton  is  reported  to  be  having  plans  pre- 
pared   for   a    $125,000    residence    by    Howe    &    Holt,    315 

'C.  A.  Smith,  Dwight  Bldg.,  is  reported  to  be  pre- 
paring plans  for  a  stone  edifice  for  the  B'way  M.  E. 
Church,  to  be  erected  on  74th  St.  and  Bway,  to  cost 
about  $12,000. 

Hastings,  Neb. — It  is  stated  that  the  members  of  the 
Congregational  Church  contemplate  erecting  a  $16,000 
edifice^ 

Atlantic  City,  N.  J. — The  members  of  the  First  Presby- 
terian Church,  it  is  stated,  have  decided  to  erect  an 
$80,000  steel  and  stone  edifice. 

New  York,  N.  Y. — Paterno  Bros,  are  reported  to  have 
secured  a  site  on  ii6th  St.  and  Riverside  Drive,  on  which 
it  is  proposed  erecting  a  12-story  elevator  apartment  house. 

Grand  Forks,  N.  D.— The  Trus.  of  the  Presbyterian 
Church,  it  is  stated,  have  decided  to  erect  an  edifice  cost- 
ing about  ^50,000  to  replace  present  church. 

Philadelphia,  Pa. — Stearns  &  Castro,  Stephen  Girard 
Bldg.,  according  to  reports,  are  preparing  plans  for  a 
church  and  Sunday  school,  to  cost  $50,000. 

Jamestown,  Pa. — It  is  reported  that  the  Christian  So- 
ciety has  purchased  a  site  and  intends  erecting  a  $20,000 
church.      Adress  pastor. 

Spokane,  Wash. — H.  Schallaske  is  reported  to  be  plan- 
ning the  erection  of  a  $16,000  flat.  .     , 

The  members  of  the  Jefferson  St.  M.  E.  Clurch,  it  i» 
stated,  propose  erecting  an  edifice  costing  about  $50,000 
at  August  Ave.  and  Monroe  St.     Rev.  E.  M.  Hill,  pastor. 

The  members  of  the  Centenary  Presbyterian  Church, 
it  is  reported,  are  arranging  to  erect  an  edifice  costing 
about  $50,000. 

Seattle,  Wash. — It  is  stated  that  plans  have  been  pre- 
pared by  V.  W.  Voorhees,  Eitel  Bldg.,  for  a  j-story  flat 
to  be  erected  at  13th  Ave,  and  Harrison  St.  at  a  cost  of 
$25,000. 

Milwaukee.  Wis. — It  is  stated  that  a  4-story  apartment 
house  is  to  be  erected  at  13th  and  Wells  Sts.  at  a  cost 
of  $60,000  by  John  F.  Bonnett;  Leenhouts  &  Guthrie, 
102  Wisconsin  St,  are  the  archts. 

Madison,  Wis. — The  members  of  the  Roman  Catholic 
Clhurch,  it  is  reported,  are  having  plans  prepared  for  a 
$20,000  edifice. 

West  Allis,  Wis.— It  is  stated  that  plans  have  been  pre- 
pafed  for  a  $12,000  church  to  be  erected  for  the  Slavoma 
Catholic  Congregation  of  West  Allis. 

Reedsburg,  Wis. — It  is  stated  that  bids  will  be  received 
until  Dec.  12  by  the  Bldg.  Com.  of  St.  Peters  R.  C. 
Church  for  erecting  an  edifice;  probable  cost,  $35,000. 
O.  C.  Uehling,  Archt.,  Milwaukee. 

SCHOOLS. 

Notes  Arranged   Alphabetically   by   States. 

'Athena,  /^/a.— Glidewell  Eros.,  of  Fayetteville,  Tenn., 
according  to  reports,  have  secured  the  contract  to  erect 
Westmoreland  Hall,  the  new  state  Normal  School,  at  a» 
estimated  cost  of  $15,000. 

Ft.  Smith,  Ark. — We  are  informed  that  bids  will  be 
opened  on  Jan.  1 1  for  the  erection  of  a  school  to  cost 
about  $65,000.  Architect,  A.  Klingensmith,  of  Ft   Smith. 

San  Diego,  Cal. — It  is  reported  that  plans  and  specifica- 
tions have  been  prepared  for  a  school  estimated  to  cost 
$75,000. 

Upland.  Cal. — The  plans  submitted  by  A.  C.  Smith, 
307  S.  Bway.,  Los  Angeles,  for  a  new  grammar  school. 
It  is  reported,  have  been  accepted  by  the  School  Trustees. 
The  plans  call  for  a  one-story  and  basement  brick  struc- 
ture   148x148   ft.      The   estimated   cost   is   $35,000. 

Stamford  Co»i»i.— Boring  &  Tilton,  32  Bway.,  New 
York,  N.  v..  are  reported  to  be  preparing  plans  for  the 
West  Side  School,  and  bids  for  same  will  soon  be  re- 
ceived. 

Brunswick,  (Jo.— The  Secy.  Bd.  of  Educ.  writes  that 
a  committee  has  been  appointed  to  obtain  details  to  sub- 
mit to  architects  for  plans  for  a  new  school  for  Glynn 
County. 

Chicago,  III. — Bids  will  be  received  until  Dec.  13  at  the 
oflice  of  the  Business  Manager,  E'd.  Educ,  for  erecting 
the  Jackson  School  addition.  Bids  to  be  submitted  on 
masonry,  cut  stone,  terra  cotta,  sheet  metal,  composition 
roofing,  structural  iron,  iron  stairs,  carpentry,  steel  ceil- 
ings,   fireproofing,    concrete   floors,    asphalt    floors,   marble 
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and  tile  work,  steam  heating  ventilation,  plumbing  and 
gas-fitting,  sewerage,  electric  work,  etc.  D.  H.  Perkins, 
Archt.,  Rm.   714,  Tribune  Bldg. 

Terre  Haute,  /nd.— The  City  School  Bd.,  it  is  stated, 
has  decided  to  spend  $54,000  at  once  in  building  additions 
to  district  schools. 

Bardstown,  Ky. — R.  C.  Cherry,  Secy.  Bd.  Trus.  Graded 
Common  School  Dist..  writes  that  bids  will  probably  be 
called  for  in  Jan.  for  a  school  to  cost  about  $20,000. 
Architect  not  yet  selected. 

Paris,  Ky. — Bids  are  wanted  until  Dec.  12,  it  is  stated, 
for  45,000  public  high  school  bonds.  D.  C.  Parrisch, 
Chmn.  Finance  Com. 

Cheneyvilte,  La. — The  citizens  are  reported  to  have 
voted  in  favor  of  issuing  bonds  to  erect  a  school. 

New  Orleans,  La. — It  is  reported  that  the  following  are 
the  bids  recently  received  for  erecting  the  school  for 
negroes  at  Claiborne,  Iberville,  Derbigny  and  Bienville 
Sts:  Michel  Chesse  &  Co.,  $28,220;  John  O.  Chisholm  & 
Co.,  $27,000:  Thos.  Brown.  $28,987. 

Housatonic,  Mass. — The  Bldg.  Com.,  it  is  stated,  is 
considering  plans  for  a  school. 

'Boston,  Mass. — Wm.  J.  Crane,  7  Water  St.,  is  stated 
to  have  secured  the  contract  to  erect  an  addition  to  the 
Mechanic  Arts  High  School  and  also  the  contract  to  re- 
model the  old  building  at  $305,431  and  $40,760,  respec- 
tively. The  contract  for  the  ventilating  and  heating  of 
the  new  building  is  reported  awarded  to  Albert  B.  Frank- 
lin, 62  High  St.,  at  $53,400. 

*Ishpeming,  Mich. — It  is  stated  that  the  contract  for  the 
plumbing,  sewerage  and  gas  fitting  of  the  high  school  has 
been  awarded  to  C.  H.  Norton,  of  Marquette,  at  $4,646. 

Minneapolis,  Minn. — E.  S.  Stebbins,  Masonic  Temple, 
is  said  to  be  preparing  plans  for  an  eight-room  addition 
to  the  Webster  school,  on  Summer  and  Monroe  Sts., 
NE.  It  will  be  of  brick  and  cut  stone,  2-story  and 
basement,  with  plumbing  and  steam  heating.  Plans  will 
be  ready  for  figures,  according  to  reports,  about  Dec.  10. 

Hallock,  Minn. — Bids  will  be  received,  it  is  stated,  until 
Dec.  27  by  the  Bd.  Educ.  Independent  School  Dist.  No. 
I,  for  erecting  a  2-story  brick  and  concrete  school. 

Newton,  Miss. — The  General  Baptist  Assoc.,  it  is  re- 
ported, has  decided  to  erect  the  Clarke  Memorial  College 
in  Newton.  $35,000  and  40  acres  of  land  have  been  given 
by  the  town. 

Columbia.  Mo. — The  Executive  Com.  of  the  Bd.  of 
Curators  of  the  Univ.  of  Missouri  at  its  meeting  in  St. 
Joseph  on  Nov.  26,  it  is  reported,  approved  plans  for  the 
3-story  ctit-stone  agricultural  building  to  be  erected  on  the 
horticultural  grounds  at  the  Univ.  in  Columbia,  the  cost 
to  be  about  $100,000.  The  contract  for  the  construction 
will  be  let,  according  to  reports,  Dec.  10. 

IVinneoaeo,  Neb. — Bids  will  be  received  until  Jan.  15 
by  C.  F.  Larrabee,  Acting  Comr.  Indian  Affairs,  Wash- 
ington, D.  C.  for  furnishing  material  and  constructing 
an  employees  mess  building  at  the  Winnebago  School. 
For  further  information  apply  to  Oscar  M.  Waddell, 
Sutp.  School. 

Hanover,  N.  H.— The  Bd.  of  Trus.  of  Dartmouth  Col- 
lege, it  is  stated,  has  decided  to  erect  a  new  dormitory 
between    Hallgarten  Hall  and  Wilson  Library. 

Atlantic  City,  N.  J. — Mayor  Stoy  has  signed  the  or- 
.dinance  authorizing  the  issue  of  $70,000  bonds  to  erect 
a  school  on  the  Ohio  Ave.  site  and  for  completing  the 
New  Jersey  Ave.  school  and  purchasing  the  site  on 
Ohio   Ave. 

Belleville.  N.  J. — The  Bd.  of  Educ,  it  is  stated,  has 
decided  to  have  plans  prepared  by  Chas.  Granville 
Tones,  for  a  3-story  brick  school  to  be  erected  at  Horn- 
blower  Ave.   and  Rutgers   St. 

White  Plains,  N.  Y. — Bids  will  be  received  until  Dec. 
10  by  the  Bd.  Educ,  Union  Free  School,  Dist.  No.  i 
(Guy    H.    Baskerville,    Clk.),    for    $190,000    bonds. 

'Cincinnati,  O. — The  Bd.  of  Educ.  Nov.  25,  it  is  stated, 
awarded  the  contracts  for  erecting  the  Westwood  School 
to  the  following:  Excavating,  subgrading,  masonry,  con- 
crete footings,  brick  work,  cut  stone,  ornamental  terra 
cotta  work,  carpenter  work  and  lumber  and  plastering,  to 
H.  Harig  &  Co.,  31  E.  4th  St.,  $132,000;  electric  wiring, 
to  Al  Becker  &  Son,  8  W.  6th  St.,  $3,558;  plumbing  and 
gasfitting,  to  Wm.  Attlesey,  819  Vine  St.,  $5,137;  painting 
and  glazing,  to  Beach  &  Methven,  $5,868;  sheet-metal 
work  and  roofing,  to  the  Harkness  &  Fowler  Co.,  $2,210; 
structural  iron  work,  to  Columbus  Iron  Wks.,  $5,164; 
marble  and  tilework,  to  the  Great  Western  Marble  Wks., 
1602  Reading  Road,  $7,300. 

Boston.  Pa. — The  Eldg.  Com.  af  the  Bd.  of  Educ,  it  is 
stated.  h,is  the  following  bids  under  consideration  for 
erecting  the  Firth  School:  Wenzleberger  &  Anderson,  of 
Phillipsburg,  N.  J..  $23,872:  J.  S.  Rogers  Co.,  of  Stan- 
wick.  $23,962;  G.  W.  Beard  &  Co..  of  Easton,  $23,778; 
Phillipsburg  Supply  &  Constr.  Co.,  of  Phillipsburg, 
N.  J.,  $24,319. 

Manning,  S.  C- — The  issuing  of  $30,000  bonds  to  erect 
a  graded  school  is  reported  under  consideration. 

,  Pine  Ridge  Agency  .S.  D. — Bids  will  be  received  un- 
til_  Jan.  17  by  C.  F.  Larrabee,  Acting  Comr.  Indian  Af- 
fairs. Washington,  D.  C,  for  furnishing  material  and 
constructing  a  dairy  barn  at  the  school  at  Pine  Ridge. 

Madison.  S.  D. — Bids  will  he  received  as  a  whole  or 
separately  by  E.  .C.  Ericson.  Pres.  Regents  of  Educ,  at 
Elk  Point,  until  Dec.  10.  for  heating  and  plumbing  new 
addition  to  the  ladies'  dormitory,  at  the  Madison  Nor- 
mal   School,    Madison. 

Tulia.  Tex. — The  Attorney  General  has  approved  the 
issue  of  $15,000  bonds  for  the  Tulia  Independent  School 
Dist. 

'Sherman,  Tex. — E.  J.  Bender,  of  Sherman,  it  is  re- 
ported, has  secured  the  contract  to  erect  a  $50,000  high 
school. 

College  .Station,  Tex. — It  is  stated  that  the  Bldg.  Cora, 
of  the  Agricultural  &  Mechanical  College  has  adopted  the 
plans  of  W,  S.  Smith,  of  Ft.  Worth,  for  buildings  at 
College  Station  and  for  cottages  and  a  sewerage  system 
at  Prairie  View,  and  will  soon  ask  for  the  construction 
of  same.     Cost  about  $30,000  at  each  school. 

'San  Marcos,  Tex. — It  is  stated  that  the  contract  to 
erect   a   wing  to  the   Science   Bldg.    at  the   State   Normal 


School  has  been  awarded  to  Otto  Berkner,  of  San  Marcos, 
at  about  $10,000. 

Groveton,  Tex. — The  citizens  are  reported  to  have  voted 
in    favor  of  issuing  $25,000  bonds  to  erect  a  free  brick 

school. 

Rosebud,  Tex. — S.  J.  Ward,  Secy.  Rosebud  Independ- 
ent School  Dist.  writes  that  it  is  proposed  to  erect  a 
school,   to   cost   about   $25,000. 

'North  Yakima,  Wash. — Jas.  Gobson,  of  North  Yak- 
ima, it  is  reported,  has  secured  the  contract  to  erect 
the   high    school    at   about   $75,000. 

Genoa  Junction,  Wis, — The  public  school  building  is 
reported  destroyed  by  fire,  and  a  new  building  costing 
about   $20,00(3   is   to   be   erected. 

Coloma  Station,  Wis. — Bids  will  be  received  until  Jan. 
10  by  W.  A.  Roblier,  Dist.  Clk.,  for  erecting  a  school. 
C.  H.   Williams,  Archt.,  Portage. 

NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings.** 

Denver.  Colo. — It  is  stated  that  the  Fleischman  Yeast 
Co.,  of  Cincinnati,  O.,  intends  erecting  a  plant  here. 

Jacksonville,  Fla. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Dalton,  Ga. — It  is  reported  that  the  Elk  Spinning 
Mill  Co.,  of  Dalton,  has  decided  to  double  the  capacity 
of  its  plant. 

Chicago,  111. — Raeder  &  Wood,  Engrs.  and  Archts., 
77  Jackson  Boule.,  Chicago,  write  that  they  have  de- 
signed a  machine  shop  (not  a  power  house)  for  the 
Chicago  House  Wrecking  Co.,  of  Chicago.  It  will  be 
60  X  300  ft.  and  so  constructed  as  to  admit  carrying  3 
additional  floors  above  for  warehouse  purposes.  The 
bids  for  this  work  have  been  received  and  opened. 

Alma,  Kan. — See  "Power  Plants,  Gas  and  Electricity." 

Vidalia,  La. — This  town  has  donated  a  site  on  which 
the  St.  Paul  Mill  &  Elevator  Co..  of  St.  Paul,  Minn.. 
(S.  J.  McKenzie,  Pres.),  according  to  reports,  will 
erect  a   plant  to  cost   $25,0100. 

'Fort  Caswell  (P.  O.,  Southport),  N.  C.—A.  J.  Rob- 
bins,  of  Southport,  is  reported  to  have  secured  trie  con- 
tract for  the  erection  of  an  ice  and  cold  storage  plant 
at  Ft.  (Caswell,  bids  for  which  were  opened  Nov.   6. 

Newton,  N.  C. — Plans  are  reported  completed  for  the 
mill  to  be  erected  by  the  Ridgeview  Cotton  Mills,  of 
Newton.  A  one-story  building,  164  x  80  ft.,  will  be 
built  with  one  end  of  wood  to  permit  of  extension.  Its 
equipment  will  consist  of  2.800  spindles  for  manufac- 
turing two-ply  30  to  40  cotton  yarns.  The  plant  will 
cost  about  $60,000.    ri.  F.  Smith,  Gen.  Mgr. 

Gastonia,  N.  C. — According  to  reports,  an  equipment 
of  5,000  spindles  for  the  manufacture  of  cotton  yarns 
will  be  installed  in  the  plant  of  the  Dunn  Mfg.  Co. 
(C.   B.  Armstrong,   Pres.)    and  electricity  will   be  used. 

Cincinnati,  O.- — The  Triumph  Electric  Co..  it  is  stated, 
has  secured  a  site  in  Oakley  and  is  having  plans  prepared 
by  Bert.  L.  Baldwin  &  Co.,  Perin  Bldg.,  for  several  fac- 
tory buildings. 

Chattanooga,  Tenn. — It  is  reported  that  plans  are  be- 
ing prepared  for  the  $200,000  plant  which  is  to  be 
erected  here  by  the  Southern  Car  &  Supply  Mfg.  Co. 
(Jas.  M.  Wiggs.  Pres.).  The  plant  is  to  be  moved 
from  Beaumont,  Tex.,  where  it  is  at  present  located. 

Ft.  Worth.  Tex.— The  American  Casket  Mfg.  Co.  (J. 
H.  Ballard,  Pres.)  will  expend  about  $50,000  on  improve- 
ments, and  have  let  contracts  for  the  buildings,  gener- 
ator and  motors:  the  other  equipment  necessary  includes 
an  electric  belt  d.  c  220  volt  freight  elevator  5,000  lbs. 
capacity;  2  dry  kilns,  brick  constructed  drying  system; 
one  shaving  collecting  system  for  18  machines;  one_  fire 
pump  and  a  duplex  feed  pumn  for  two  150  h.  o.  boilers. 
Architect,  B.  A.  Mueller,  of  East  St.  Louis,  111. 

STREET    CLEANING    AND   GARBAGE 
DISPOSAL. 

Notes  Arranged   Alphabetically   by   States. 

Oakland.  Cal. — Frank  R.  Thompson,  City  Clk.,  writes 
that  the  (Council  Com.,  with  Oliver  Ellsworth  as  Chair- 
man, is  investigating  the  matter  of  constructing  a  garbage 
crematory.     Walter  B.  Fawcett  is  Secy.  Bd.  of  Pub.  Wks. 

San  Francisco,  Cal. — The  Bd.  of  City  Superv.  on 
Nov.  25  passed  the  ordinance  providing  for  an  ap- 
propriation of  $120,000  for  street  sweeping. 

'Newport,  Ky. — The  Council  is  reported  to  have  on  Nov. 
.  20  awarded  to  Sewell  &  Pardington,  the  contract  for  the 
disposal    of   the   city   garbage    for    one   year   at   $166    per 
month. 

Brooklyn,  N.  Y. — The  following  are  the  bids  opened 
at  the  office  of  W.  Bensel,  Comr.  Street  Cleaning,  New 
York  City,  for  removal  of  snow  and  ice  in  Brooklyn 
Boro:  (o)  Dist.  l:  (fc)  Dist.  2;  (c)  Dist.  3:  (d)  Dist. 
4:  («)  Dist.  5;  (/)  Dist.  6:  (g)  Dist.  7;  (ft)  Dist.  8. 
(Price  given  per  cu.  yd.)  John  Monihan,  106  Manhat- 
tan Ave.,  a,  29  cts. ;  b,  c  and  f,  35  cts. :  d,  18  cts. ; 
e,  29  cts.;  g  and  h,  33  cts.  Jas,  Riley,  401  De  Graw 
St.,  b.  40  cts.  Hill  &  Hayes,  165  Rutledge  St..  d,  39 
cts.      Norton    &    Gorman    Contr.    Co.,    303    Douglas    St., 

a.  b  and  h,  27ii  cts.;  c,  d,  e,  f  and  g,  475^  cts.  Henry 
Newman,  T127  Willoughby  Ave.,  d,  29.9  cts.;  e  and  g, 
39.9  cts.    Chas.   Cranford,   Foster  Ave.,  a  and  c,  35  cts.; 

b.  40  cts.;  d,  e.  f  and  g,  55  cts.;  h,  40  cts.  Donlon 
Cont.  Co.,  84  Broadway,  Brooklyn,  a  and  b.  53  cts.; 
c  and  e.  79  cts.;  d,  50  cts.;  f.  85  cts.;  g  and  /(.  47  cts. 
Wm.  Nolan,  b,  29  cts.  Bracken,  MacAveney  Co..  foot 
6th  St.,  a  and  c,  40  cts.;  b.  34  cts.;  d,  g.  and  h,  30 
cts.;  e  and  /.  48  cts.  Hugh  K.  Starr,  208  Bay  8th  St., 
b,  2854  cts.    J.  M.  Fox,  /,  49  cts. 

Netv  York,  N.  Y. — The  following  are  the  bids  onened 
nn  Dec  2  at  the  office  of  W.  Bensel,.  Comr.  of  Street 
Cleaning,  for  removal  of  snow  and  ice,  according  to 
districts:  (o)  Dist.  i;  (ft)  Dist.  2;  (c)  Dist.  3;  (rf) 
Dist.  4;  (e)  Dist.  5;  (f)  Dist.  6;  (?)  Dist.  7;  (ft) 
Dist.  8;  (t)  Dist.  9;  (/)  Dist.  10;  (*)  Dist.  11;  (0 
Bronx.  (Price  given  per  cu.  yd.)  Canavan  Bros.,  5:8 
W.  156th  St.,  a,  58  cts.;  b  and  c,  57  cts.;  d,  55  cts.: 
e,  48  cts.;  f.  52  cts.:  g,  42  cts.;  ft  and  »,  49  cts.;  ;  and 
k.  51  cts.  T.  T.  Milligan,  /,  33  J4  cts.  Chas.  Schneider, 
Teller  Ave.  and  167th  St.,  /,  28  cts.  C.  Conforti  Co..  k, 
46  cts.  Thos.  Crimmins  Contr.  Co.,  444  E.  69th  St., 
a,   b,   c  and  d,   47  cts.;   e  and  f,   45   cts.;   g,  46  cts.;   ft, 


54  cts.;  i,  35  cts.;  ;,  32  cts.;  k,  33  cts.;  /,  37  cts.  P.  J. 
Kane,  53  E.  15th  St.,  i,  55  cts.;  *,  40  cts.;  1,  50  ct*. 
L.  Worthington  &  Sons,  e,  70  cts.  John  W.  Duncan, 
523  E.  134th  St.,  k,  30  cts.;  /,  25  cts.  Thompson  Bros., 
1,  36  cts.;  k  32  cts.  Wm.  H.  Masterson,  /,  28  cts.  C.  Du 
Marco,  80  Mulberry  St.,  k,  29  cts.;  I,  is'/i   cts. 

Reading,  Pa. — Elmer  H.  Beard,  City  Engr.,  writes  that 
bids  will  be  received  on  Jan.  7  for  the  collection  and  dis- 
posal of  garbage,  for  periods  of  i,  2,  3  and  5  years. 

Johnstown,  Pa. — Dr.  Geo.  Hay,  Health  Officer,  writes 
that  the  recent  fire  only  damaged  the  building  of  the 
garbage  disposal  plant,  which  is  now  being  repaired. 

Altoona,    Pa Saml.    B.    Trees,    Secy.    Bd.    of    Health, 

writss  that  the  date  of  opening  of  bids  for  collection  and 
sanitary  disposal  of  all  city  garbage  for  a  period  of  i,  3. 
5  or  10  years,  has  been  extended  from  Dec.  4  to  Dec.  3'- 

Philadelphia,  Pa. — Bids  will  be  receved  by  Geo.  R. 
Stearns,  Dir.  Dept.  Pub.  Wks.,  until  Dec.  16  for  cleaning 
streets,  inlets,  public  markets  and  alleys,  and  for  removal 
of  ashes  household  waste,  rubbish,  etc.,  during  the  year 
1908,  as' advertised  in  The  Engineering  Record. 

•Local  press  reports  state  that  the  following  are  the 
totals  of  bids  opened  on  Nov.  29  by  the  Dept.  of  Pub. 
Wks.  for  collection  and  disposal  of  garbage  during  1908: 
The  Penn  Reduction  Co.,  $488,988  (awarded  contract) 
and  the  American  Product  Co.,  $505,145. 

Providence,  R.  /.—Bids  will  be  received  until  Dec.  10 
by  the  Com.  on  Health  Dept.  (Henry  Fletcher,  Chmn.) 
for  the  removal  of  swill,  house  offal  and  garbage  for  a 
period  of  5  years   from  May   i,   1908. 

MISCELLANEOUS. 

Notes  Arranged   Alphabetically   by   States. 

'Mobile,  Ala. — The  following  are  the  bids  opened  on 
Nov.  21  by  Maj.  H.  Jervey.  Corps  Engrs.,  U.  S.  A.,  for 
dredging  at  the  mouths  of  Wolf  and  Jordan  Rivers  (price 
given  per  cu.  yd.):  Southern  Dredging  Co..  Mobile,  16 
cts.  (recommended  for  award) ;  Home  Dredging  Co.,  Mo- 
bile, 16^  cts.;  and  Jancke  Navigation  Co.,  New  Orleans, 
La.,   17  cts. 

Santa  Monica,  Cal.— Thos.  H.  James,  City  Engr.,  writes 
tW  bids  will  be  received  about  Jan.  15  for  the  construc- 
tion of  a  new  pier,  including  new  outfall  sewer  pipe; 
probable  cost,  $100,000.  The  plans  and  specifications  for 
this  work  will  be  received  until    Dec.   21. 

'Berkeley,  Cal.— The  Atlantic,  Gulf  &  Pacific  Co.  is 
reported  to  have  secured  the  contract  for  the  constrnc- 
tion  of  the  new  municipal  wharf  at  West  Berkeley  for 
$74,550. 

Washington,  D.  C— R.  C.  Hollyday,  Chief  of  the 
Bureau  of  Yards  and  Docks,  in  his  annual  report  is 
stated  to  have  made  the  following  recommendation:  A 
larger  appropriation  for  a  new  dock  at  Puget  Sound; 
for  the  continuance  of  the  appropriation  for  that  at 
Guantanamo,  Cuba,  and  for  enlarging  the  entrance  of 
dock  at  Norfolk  yard;  establishment  of  a  drydork  at 
Pearl  Harbor,  Hawaii,  where  necessary  land  has  been 
acquired;  this  harbor  is  near  Honolulu,  and  the  dock 
will  cost  $2,000,000,  and  an  estimate  of  $500,000  to  bepn 
work  is  submitted.  Another  estimate  of  $555,500  for  the 
naval  station  at  Olongapo,  in  the  Philippines,  is  sub- 
mitted. The  estimates  for  the  various  yards  include  the 
following:  Boston,  $435,800;  naval  station  at  Cavite,  $59,- 
700;  navy  yard,  Charleston,  S.  C,  $402,500;  naval  sta- 
tion, Guantanamo.  $425,000.  of  which  $400,000  is  to  be- 
gin a  drydock;  League  Island,  $993,255;  Mare  Island^ 
$786,800;  New  Orleans  naval  station,  $75,000;  Norfolk, 
$1,950,500;  Pensacola,  $157,800;  Portsmouth,  $871,350; 
Puget  Soundj  $1,491,500,  $100,000  of  which  is  to  begin 
the  construction  of  a  drydock,  and  Washington,  $985,047; 
also  an  appropriation  of  $360,000  for  two  storehouse* 
for  material  to  be  held  in  reserve  in  case  of  special 
emergency,  one  on  the  Atlantic  Coast  and  another  at 
Olongapo. 

Bids  will  be  received  by  the  Comrs.,  D.  C.,  until  Dec 
21,  for  furnishing  4  metal  lions,  as  advertised  in  The 
Engineering    Record. 

Bids  will  be  received  at  the  Bureau  of  Supplies  and 
Accounts,  Navy  Dept.,  Washington,  D.  C,  until  Dec.  10, 
to  furnish  at  the  navy  yard,  Washington,  D.  C,  etc, 
quantity  of  naval  supplies,  as  follows:  Portland  cement, 
brass,  tubes,  shield  plate  steel,  etc.  Applications  for 
proposals  should  refer  to  schedule  571.  E.  B.  Rogers, 
Paymaster  Genl.  U.  S.  N. 

Ft.  Wayne,  Jnd. — Perry  Randal  is  reported  interested 
in  the  construction  of  a  ship  canal  from  Lake  Michigan* 
to  Lake  Erie. 

'Laporte,  Ind. — H.  G.  Harding,  of  Laporte,.  Is  reported 
to  have  secured  the  contract  for  constructing  a  com- 
plete   system    of    drainage. 

Boston,  Mass. — Bids  will  be  received  at  the  office  of 
the  Charles  River  Basin  Comn.  (Henry  S.  Pritchett, 
(;hmn.),  367  Boylston  St.,  until  Jan.  6,  for  building 
Sect.  6  of  the  Boston  marginal  conduit  and  Sect.  4  or 
the  Boston  embankment  requiring  about  18,000  cu.  yds. 
earth  fill,  29,000  lin.  ft.  piles,  3,000  cu.  yds.  concrete- 
masonry,  240  cu.  yds.  stone  masonry,  400  tons  riprap,, 
construction  of  3  coffer  dams,  etc.,  as  advertised  in  The 
Engineering  Record. 

Muskegon,  Mich. — The  following  are  the  bids  opened 
on  Nov.  20  by  Col.  M.  E'.  Adams.  Corps  Engrs..  U.  S. 
A.,  Grand  Rapids,  for  dredging  in  Muskegon  Harbor: 
(a)  193.750  cu.  yds.,  (6)  totals:  Greiling  Bros.,  Greet* 
Bay,  Wis.,  a  lyU  cts.,  b  $34,391:  Samuel  O.  Dixon, 
Milwaukee,  Wis.,  a  22  9/10  cts.,  b  $44,369;  Great  Lakes 
Dredge  &  Dock  Co.,  CHiicago,  111.,  a  26^  cts.,  b  $51,586; 
Graves  &  Stephens,  Cleveland,  O.,  a  29^  cts.,  i>  $57,156; 
the  Fitzsimons  &  Connell  Co.,  Chicago,  111.,  o  39  cts.,  h 
$75,562. 

'Minneapolis,  Minn. — M.  F.  Hufty,  Clk.  Municipal 
Building  (Tomn.,  writes  that  the  contract  for  installing 
passenger  elevators  in  court  house  (bids  opened  Nov.  iij 
has  been  awarded  to  Otis  Elevator  Co.,  of  Minneapolis, 
for  $14,400. 

It  is  stated  that  bids  will  be  received  until  Dec.  13 
by  H.  R.  Scott,  Co.  Aud.,  for  constructing  Ditch  No.  11. 

'Morris,  Minn. — Brown  &  Sutcliffe,  Benson,  Minn.,  are 
reported  to  have  secured  the  contract  for  the  construction 
of  county  ditch  No.  3.  at  13J4  cts  per  cu.  yd.;  total  cost 
about   $12,000. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts'. 
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raur  JfMt.— Tkc  W.  C.  Gilldtc  Co..  of  Cni(,  writes 

I  air  bi^  opened  on  Not.    io  for  the  connmction  of 

6  nlles  01  ditch  on  Upper  Dearborn  River  have  been 


.•CM  Spytf. 


S'.  /.— Tfce  Scaceast  Constr.  Co.  of  New 
Yoric.  N.  v..  IS  reported  to  have  secured  the  contract  to 
hdd  oone  jetties  at  Cold  Spring  Inlel,  Cape  May,  N.  J., 
(or  •  total  of  $614,000  (bids  opened  Oct.  j  bjr  Maj.  C  A. 
Ftagkr,  Corps  Encrs..  U.  S.  A.,  at  Wilminston.  Del.). 

AlUmtie  Citj,  S.  J. — Bids  will  be  received  by  the 
Sticcls.  Wa&s  and  Drives  Com.  (Wm.  Riddle.  Chmn.) 
■aiil  uec  t  for  the  constiuction  of  a  boardwalk  along 
aeeaa  fraot  belweeo  FaciSc  Ave.  and  Connecticut  Ave., 
la  be  aboot  a.9eo  ft.  in  length,  to  be  constructed  with  a 
wood  toor  B^oa  wood  or  reinforced  concrete  joists  sup- 
ported bv  remfoeced  concrete  girders  and  columns,  as 
adicftiseJ  ia  The  Engineering  Record.  J.  W.  Hacknajr, 
Qtf  Eagr. 

Srm  Y»rk.  K.  Y. — Bids  win  be  received  at  the  oflSce 
«f  laa.  Kbox  Taylor.  Snperv.  Archt.,  Treas.  Dept., 
WaaaiagUsi.  D.  C.  until  Dec  17,  for  the  installation 
of  a  »«CBiMu  cleaning  system  for  U.  S.  Custom  Build- 
ing at  New  York,  as  advertised  in  The  Engineering 
Bccnrd. 

Uattilncli.  ff.  Y. — ^Tbe  following  sre  the  bids  opened 
an  Nov.  25  b^  Col.  John  G.  D.  Knight.  Corps  Engrs., 
Army  Bldg..  N.  Y.  \..f  for  dredging  Mattituck  Harbor 
<price  given  per  en.  yd.).  John  P.  Kandcrson.  Albany, 
s<  cents;  Atlantic  Dredging  Co.  i;  Whitehall  St..  N. 
Y.  City.  45.3  cents;  J.  Marvin  Briggs.  IS4  Nassau  St., 
N.  Y.  Gty.  »8.4  cents;  J.  S.  Packard  Dredging  Co..  425 
Angell  St.,  Providence,  R.  I.,  49  cents,  and  Maritime 
Dredging  Co..  78  Broad  St..  N.  Y.,  City,  23  3-3  cents 
'    *  tor  award).     There  is  $36000  available  for 


•DmrhmmlU,  S.  K— We  arc  informed  that  Theo.  F. 
lUMcbeh.  of  Glens  Falls,  has  secured  the  contract  for 
cooMmctiiig    aquednct   under   Erie    Canal    near   Durham- 


Jan.    17.     Air  compressor,  Aurora,  111.    ....... ...Nov.  30 

Anention    to    Contractors.    New    York, 

N.  Y.     Adv.  Sep.  s8  to  Nov.  2 S>ep.  S8 

Attention    to    Contractors,    etc.,    Rome, 

N.  V.    Adv.   Oct.   IS  to  Nov.    16 Oct  is 

•■WERAQE  AND  SEWAQE  DISPOSAL. 

Dec  II.     Brooklyn,  N.   Y Nov.  30 

Dec.  13.     Wapakoncta.   O Dec     7 

Dec   13.     Evart,    Mich.      Adv.    Dec    7-.-- Dec     7 

Dec  li     Norwood,  O Nov,  30 

Dec  14.     Belleville,     111 •• •■ Dec     7 

Dec.  17.  Louisville,  Ky.    Adv.  Nov.  23  to  Dec.  7. Nov.  23 

Dec  18.  Springfield,  O.    Adv.  Nov.  30.  Dec.  7-  •  •  -Nov.  3p 

Dec  19.    Wapello,   la Nov.  16 

Dec  II.     Santa   Monica,   Cal Nov.  a3 

Dec.  28.     Evansville.     Ind Dec.     7 

Dec—.     Ventura,    Cal Nov,    2 

Dec—.  South     Bend.    Ind. ................ ...Nov.  23 

Jan.    IS.  Manila,    P.   1.     Adv.   Oct  a«  to  Nov.  16. Oct  a6 

Jan.    15.     Santa    Monica,    Cal Dec.     7 

Jan.    — .     Lexington,  Ky Nov.  30 

BRIDGES. 

Dec  10.     Jackson,    Minn G™  H 

Dec   IO.     Girard,  Kan „     •  * 

Dec  II.     Wailuka,    H.    I N<>»-    9 

Dec.   II.     Houston.    Tex Dec     7 

Dec  13.     Celina,    O Nov.  30 

Dec  14.     Norwood.  O.    Adv.   Nov.   43,  30. . . . . .  .Nov.  23 

Dec   16.     Sale       of       superstructure,       Hartford, 

Conn.      Adv.    Dec.    7 Dec     7 

Dec  17.     PhiladclphU,    Pa Nov.  23 

Dec  17.     Dayton.    O Dec.     7 

Dec.  18.     Lafayette.  Ind.     Adv.  Dec.  7.. Dec.     7 

Dec.  20.     Red    Wing.    Minn. Dec.     7 

Dec  31.     Canton.  Oiina.    Adv.  Oct  a6,  Nov.  »..Oct  a6 

Dec  — .     Ventura,    Cal Nov.    2 

Tan.      I.     Topcka.  Kan • Nov.  30 

Jan.      2.     New  Orleans,  La Dec.     7 

Jan.      6.     Colfax,     La Dec     7 

Jan.     6.     Ft     Monroe,     Va Dec     7 

Adv.  Dec  7. 


Luffagioa.  Af irk.— The  following  are  the  bids  opened  on  Nov.    20  by   Col.    M.   B.    Adams  Corps  Engrs.,  U.  S.   A., 

Grand  Rapids,  for  construction  of  breakwater  at  Ludington  harbor:  (o)  L.  E.  Schnorbach  &  Co  Muskegon,  C6)  Ureal 
Lakes  Dredge  ft  Dock  Co.,  Chicago.  111.;  (c)  Burk,  Smith  &  Nelson.  Muskegon,  Mich.;  id)  Greilmg  EVos.,  Green  Bay, 
Wis.;  (»)  Patk.  Keohaae.  Fayettville,  N.  Y.;  (f)   Wm.  H.  Gillen,  Milwaukee,  Wis. 

a  b                 c  ''  ^  '  .f 

j.ooe  en.  yds.  dredging  for  crib  foundations $0.50  $0.60           $0.90  $0.60  $0.97  ?o.90 

61.908  lin.    ft    foundation  pQes 7S  -65               -70  -75  -70  -S" 

|.»J4  lin.   ft   oak  guard  piles 40  -45               -So  .50  -70  -90 

167.232  M.  ft.  oak  timber 60.00  60.00           63.00  65.00  53-00  80.00 

a.094-ot2  M  ft  white,  Norway  or  Southern  pine  or  Douglas 

fir  timber    4S.oo  44.00           46.00  50.00  5500  50.00 

S.738.392  M  ft  hemlock  timber   30.20  3500           3500  3900  38-00  40-00 

S4S-76   M  ft.  white.  Norway   or  Southern  pine  or  Douglas 

fir  planks  for  decking 4500  41.50           4200  50-00  55-00  50.00 

«87.7»7  lbs.  drift  bolu 04  -04^           .04  -06  -04  .05 

as9,>4 1  lbs.  screw  bolts   04  .04%           .05  .06  .04  -05 

49.536  Iba.  spikes   05  -oaH            05  .06  .04  .05 

118.13a  tons  stone,  so  to  loo  lbs 1.59  «.65             '-00  1.40  1.69  1-70 

«8,ts3  tons  stone.  500  lbs.  or  more 1.89  ••90             1.90  i-95  2-°°  '-'S 

Totals    $621,063     $652,059     $652,088     $688,109     $703,046     $735,946 

Jan.      7.     Wilmington,   N.   C Nov.  16 

Adv.  Nov.    16  to  Dec.  7. 

Tan.      7.     Salem,   S.  D Nov.  16 

Mar.     I.     South   Bend,   Ind Dec.     7 

PAVING  AND  ROAD  MAKING. 

Dec  10.     St  Louis,  Mo Nov.  30 

Dec.   10.     Ashtabula.  O Dec.     7 

Dec  II.     Brooklyn,  N.   Y Nov.  30 

Dec.  II.     Ft  H-  G-  Wright,  N.  Y Nov.  16 

Dec.   II.     Carlisle,     Pa Dec     7 

Dec.  II.     Columbus,    O Dec.     7 

Dec.  12.     Flemington,   N.   J-  Nov.  16 

Adv.  Nov.  16  to  Dec.  7. 

Dec.  12.     Anderson.    Ind Nov.  23 

Dec.  13.     Carlisle,    Pa Dec     7 

Dec  13.     Valparaiso,   Ind.    Sep.     y 

Dec.  15.     Danville,     Ind Dec     7 

Dec  16.     Steubenville,   O Nov.  23 

Dec.  16.     Buffalo,    N.   Y Nov.  30 

Dec.   16.     Columbus,    Ind Dec.     7 

Dec.   16.     Harrisburg,    Pa Dec.    .7 

Dec  17.     Providence,  La Nov.  23 

Dec  30.     Washington,  Pa Nov.  30 

Dec.  23.     Creede,    Colo Dec.     7 

Dec  — .    Ventura.    Cal Nov.    a 

Tan-       2.     Ridgefield,     Conn Dec.     7 

Jan.      3.     Salt  Lake  City,   Utah Oct  19 

Adv.  Oct  19  to  Nov.  9  and  30,  Dec.  7. 

Jan.  — .     Jackson,    Mich Nov.  23 

Feb.     4.     Brick  navinit.  Billings,  Mont Nov.  23 

Adv.  Nov.  23.  30. 
Feb.     4.     Macadam.   Billings,   Mont Nov.  33 

Adv.  Nov.  23.  30. 
Feb.    15.     Santa    Monica,    Cal Dec.     7 

POWER  PLANTS.  GAS  AND  ELECTRICITY. 

Dec.  10.     Ft    Revere,  Mass Nov.  30 

Dec.  10.     Brooklyn,    N.    Y Nov.  30 

Dec.  10.     New    York,  N.  Y.    Nov.  30 

Dec  13.     Psnama  Nov.  33 

Tan.  15.     WashinKtori.  ,D.   C.     Adv.    Dec.    7 Dec.     7 

Dec  16.     Montreal.  Que Nov.  16 

Dec  1 7.     Washington.    D.   C Nov.  30 

Dec  20.     Lafayette,   Ind.    Adv.   Nov.  23,  30 Nov.  33 

Dec.  20.  Ft.  Worth,  Tex.    Adv.  Nov.  30,  Dec  7.. Nov.  30 

Dec.  20.     Ashville,    O Nov.  30 

T)ec  31.     Chinook.  Mont  Nov.  16 

Dec.  33.     Panama    Nov.  30 

Feb.  —      Lagrange,  Ga Nov.  30 

BUILBINttS. 

Dec  10.  5>chooI,   Alpine,    Tex Nov.    s 

Dec  10.  Bus.    bldg.,    Jacksonville,    Fla Nov.    s 

Dec.  10.  Dwelling.    Mobile,    Ala.     Nov.    9 

Dec.  10.  City  Hall,  Chattanooga,  Tenn Nov,  30 

Dec  10.  New  Indus,  plant..  Canton,  S.  D Nov.  16 

Dec.  10.  School,  Canton,  S.  D Nov.  16 

Dec  10.  Radiators   for    National   Museum,   Wash- 
ington, D.  C.    Adv.  Nov.  30 Nov.  30 

Dec  10.  School,  Bayonne,  N.  J Nov,  30 

Dec.  10.  School,    Madison,    S.    D Dec.     7 


(bids  opened  Nov.  28  by  F.  C.  Stevens,  State  Supt 
_Wka..  Albany),  at  the  following  bid:  Bailing  and 
ang  (lump  sum),  $4,000;  removal  of  spillway,  waste- 
Sirtes,  etc.    (lump  sum).  $230;    12.000  cu.  yds.  excav.,  85 

-cts.:  1,340  cu.  yds.  ad^class  reinforced  concrete.  $11.75; 
t.050  cu.  yds.  3d<Iass  reinforced  concrete,  $9.70;  860  so. 

Tds.  stone  paving,  $1.^5;  180  sq.  yds.  stone  paving,  relaia. 

■6e  cts.;  310  cti.  yds.  lining,  $2;  950  cu.  yds.  puddle,  $1.80; 
foa  ca.  yds.  riprap,  60  cts.;  8,800  lin.  ft.  foundation  piles, 
3»  cts.;  64  M  ft.  wooden  sheet  piling,  $46;  120,000  lbs. 
metal  reinforcement,  4  cts.;  11.000  lbs-  metal  in  waste- 
^Mes,  13  cts.;  400  lin.  ft  wrought-iron  pipe  railing,  $1.45; 
toul.  $56,093.  Touls  of  other  bids:  N-  D.  Peters,  Utica, 
$60,532;  The  Foundation  (^.,  115  Bway.,  New  York.  $63.- 
JI6;  (^asey  &  Murray,  Rocnester,  $60,389;  Marcellus  & 
Ballard,  Cmeida,  $69,530;  Engineer's  estimate,  $46,455. 

Bnlfalo,  N.  Y. — See  "Sewerage  and  Sewage  Disposal." 

CUveloMd,  O. — Bids  will  be  received  until  Dec.  18  by 
the  Bd.  Co.  Comrs.  (Julius  C.  Dom,  Clk.)  for  construct- 
ing a  standard  guard  railing  on  the  Brecksville  Rd., 
Breekarille  Township.    A.    B.  Lea,  Co.   Surv. 

McKinnty,  Tex. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Pomama. — Bids  will  be  received  unt..  Dee.  21  by  Lieut 
Col.  H.  F.  Hodges.  Corps  Engrs..  U.  S.  A.,  Purchasing 
Oficrr.  Isthmian  Canal  Comn.,  Washington,  D.  C,  for 
famishing  4  steel   dump  barges  as  per  circular  404. 

The  Star  Drilling  Machine  Co..  of  Akron.  O.,  is 
reported  to  have  secured  the  contract  to  furnish  50 
drilling  machines  to  the  (knremment  for  use  on  the 
Panama  Canal,  for  about  $75,000^ 

Panama. — Bids  will  be  received  until  Dec.  37  at  the 
office  of  Lietit.-Col.  H.  F.  Hodges,  Corps  Engrs.,  U.  S.  A., 
Purchasing  Officer,  Isthmian  Canal  Comn.,  Washington, 
D.  C,  for  furnishing  sanitary  fixtures,  valves,  wrought- 
iron  pipe,  copper  tubing,  conductor  pipe,  unloaders  _  and 
cars,  rau  braces,  wheeled  scrapers,  steel,  bar  iron, 
wire  rope,  tic.,  as  per  circular  No.  406. 
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Dec-  9. 


PROPOSALS  OPEN. 
For  Propotals  gee  pages  84,  86  and  88. 

WATER. 

Sec  Eng. 
Record. 

Water  curuins.  New  York,  N.  Y Nov.  30 

Pipe,    Chicago,    111 Dec.     7 

Filter  plant,  Cambridge  Springs,  Pa... Nov.  16 
Adv.  No.   16-23. 
Water    MVply   ianror..   etc       Cafiidm, 

Wdl.    McComb  Cfty.    Miss Dec     7 

Oatovs,  Ft.  Dade,  FU.  Nov.  30 

Clectrie  pumrw.    Hamilton,  Ont Dec.     7 

Reaervoir,    Norwar,    Mc    Nov.  16 

Water  wha.,  Tocaon,  Arix.   Nov.  16 

Pipe,  Winnipeg,  Ifan.   Nov.  30 


Bids 
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Pub.   bldg.,   Rochester,   N.    Y Dec.     7 

Pub.   bldg..   Ladysniith,   Ont Uec.     7 

Hospital,   Whipple  Barracks,  Aria Nov.  16 

Adv.  Nov.  16  to  30. 

School,  Shirley,  Ind Nov.  23 

(^lurch,    Reedsburg,   Wis Dec.     7 

Bath    house,    Chicago,    III Dec.     7 

School.   Chicago,    111 Dec     7 

Jail,   Terre   Haute.   Ind S°^- ^3 

School,   Auburn,  Ala Nov.  16 

Pub.    bldg.,    Washington,    D.  C Nov.  16 

School,   Northfield,   Minn Nov.  30 

Jails,   Ellisville,  Miss Nov,  30 

Lodge  bldg.  for  U.  S.  Cemetery,  Green- 
ville    Tenn.     Adv.   Dec    7 Dec     7 

Remodeling    pub.    bldg-,    New    Bedford, 

Mass Dec.     7 

Court    house,    Pulaski,    Tenn Dec     7 

Cell   wk.  at  jail,    Fainesville,   O Dec.     7 

Exten.  to  post  office,   Detroit,  Mich Nov,    s 

School,  Pawnee,  Okla Nov.  16 

Tunnel    to    htg.     pub.     bldg.,    Madison, 

Wis Nov.    9 

Pub.    bldg.,    Ocala.    Fla Nov.  16 

Adv.  Nov.   16-23- 

School,    Dayton,  Ohio   Nov.  30 

Htg.  post  office  bldg..  Ft  Worth,  Tex.. Nov.  30 
Adv.    Nov.   30,  Dec.    7. 
Plumbing  at  post  office  bldg.  Ft  Worth, 

Tex Nov,  30 

Htg.   court   house,    Yougstown,    O Nov.  30 

Post    office.    Ann    Arbor,    Mich Nov.    9 

Post  bldgs.,   Ft   Des  Moines,  la Nov.  30 

Adv.   Nov.  30,  Dec.   7. 

Church,    Tipton,    Ind Dec     7 

Pub.   bldR..  San  Francisco,  Cal Dec.     7 

School,   Hallock,   Minn Dec.     7 

School,    Tulalip,    Wash Nov,  30 

Post  office.  Lancaster,  Pa Nov.  16 

Church,    Falls   City,    Neb Oct  36 

Industrial    plants,    Ft    William,   Ont... May  ii 

School,   Anderson,    Ind Sep.  tl 

Fire  house,  Ventura,  Cal Nov.    s 

Y.  M.  C.  A.,   Aurora,  III Nov.    9 

Bath   houses,    Toronto,    Ont Nov.  23 

Y.  M.  C.  A.  bldg.,  Plattsburg,  N.  Y Nov.  30 

Dwellings,  Greenville,  Pa Nov,  30 

School,    Paris,   111 Nov.  30 

Pub.   bldg.,   Flint   Mich Nov.  23 

Post  office.  South  Bend,  Ind Nov,  16 

Post  office  bldg.,  Albuquerque,  N,  M — Nov.  23 
Adv.  Nov.   23,  30. 

Library,    Oklahoma    City,    Okla Dec.     7 

School.    Coopersville,   Mich Nov,    9 

Post  office  exten.,  Wichita,  Kan Nov,  23 

School,  Cincinnati,   O Nov,  30 

Adv.  Nov.  30,  Dec,  7. 

Add.    to   school.    Slayton,    Minn Nov- 33 

Laboratory.     Washington.    D.    C Dec.     7 

Schools,  Colville.  Wash Nov,  30 

School,  Cheyenne,  S.  D Nov.  30 

Schools,     Colma     Sta..    Wis Dec.     7 

School,    Ft.    Smith,    Ark Dec     7 

Light  station,  Alaska Nov.  23 

Adv.   Nov.   23  to  Dec.   7. 

Indus,  plant  Oxford.  Md Nov.  33 

Post  Office,  York.  Neb.     Adv.   Dec.  7.. Dec.     7 

Church,    Pemberville,    O Nov.  30 

School.    WinnebaRO,    Neb Dec.     7 

Pub.    bldg.,    Chicapo.    Ill Dec.     7 

Heatine    Capitol.    Washington,    D.     C.Dec     7 
Adv.    Dec.    7. 

School,   Pine  Ridge   Agency,  S.  D Dec     7. 

School.    Mankato,     Minn ..Nov.  23. 

School,    Washington.    D.    C Nov.    9 

.School,    Madison,    Minn Nov.  16 

School.    Bardstown     Kv Dec.     7 

Plans  for  Capitol,  San  Juan,  P,  R Sep.  it 

Court   house    and  jail.   Cairo.   Ga Oct.  36 

Jail.    Green    B.-iy,    Wis. Dec.     7 

College.    Agricultural    College,   Mich Oct  19 

Tail.     Ocilla.    Ga Dec.     7 

P.   O.   plans.  New  York,  N.   Y Nov.  30 

Hotel,    South    Braintree,    Mass Nov.  30 

MISCELLANEOUS. 

Boardwalk,    Atlantic    City,    N.    J Dec.     7 

Adv.   Dec.  7. 

Wharves,    Mobile,    Ala Nov,    9 

Supplies,  Brooklyn.  N.  Y Nov.  30 

Dock,    .Superior,    Wis Nov.  30 

Ditch.    Sac    City,    la Nov.  30 

Supplies,   Annapolis,   Md Nov,  30 

Garb.    disp..    Providence.   R.    I Dec.     7 

Supplies.    Washington.    D.    C Dec.     7 

El.   ry   franchise.    New   Orleans,   La.... Oct.  36 

Ditch,  Emmetsbnrg.    Ia Nov.    9 

Wall,  etc.  Ft  H.  G.  Wright,  N.  Y Nov,  16 

Bulkhead,     Montgomery.     Ala Nov,  33 

Copper,    Washington,    U.    C Nov.  33 

Ditch,     Minncaiiolis,     Minn Dec.     7 

Lumber.    Nashville.    Tenn Nov.  16 

Adv.   Nov.   16  to  Dec.   7. 

Dredging.     Boston,     Mass i Nov.  33 

Ditch.  Webster  City,  la Nav.  30 

Levee  work.  New  Orleans,  La Nov,  33 

Lanterns,     Hawaii Nov.  33 

St.    cleaning,   etc.,   Philadelphia,    Pa.,.. Dec.     7 

Adv.    Dec.    7. 
Garbage   crematory.   Ft.   Hancock,  N.  J... Nov.  23 

R.   R.   work.    Philadelphia,   Pa Nov.  33 

Supplies,    Washington,    D,    C Not.  30 

Guard    rail,   Cleveland,    O Dec.     7 

Steamboat   Portland.   Ore Nov.  23 

Adv.  Nov.  2,^  to  Dec.  7. 
Metal  lions,   Washington,   D.  C Nar.  30 

Adv.  Nov.  30. 

Diimp    barges.    Panama    Dec.     7 

Dredge,   Portland.    Ore Nov,  30 

Adv.   Nov.    30,   Dec.    7. 
Removal    of    wreck,    Boston,    Mass Nav.  30 

Adv.  Nov.   30,  Dec.    7. 

Sanitary    fixtures,    etc.,    Panama Dec.     7 

Vacuum   clean,    system,    New    York,    N. 

Y.      Adv.    Dec    7 Dec.     7 

Garb,   disposal.    Altoona.    Pa Dec     7 

Conduit       and       embankment,       Boston, 

Mass.      Adv.   Dec.   7 Dec.     7 

Ditch,    Desmet,    S.    D Nav.  30 

Garb,    disposal,    Reading,    Pa Dec.      7 

Garbage    plant.    Columbus,    O Nov.  30 

Adv.  Nov.   30,  Dec.   7. 

Pior,    Santa    Monica.    Cal Dec.     7 

El.  ry.,  Buenos  Aires,  S.  A Nov.  16 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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DIRECTORY     OF     NATIONAL     TECHNICAL 
AND    TRADE    SOCIETIES. 

American  Society  of  Civil  Engineers.  Secretary 
Charles  Warren  Hunt,  220  West  S7th  St.,  New  York. 
Annual  meeting,  New  York,  Jan.  15-16,  1908.  Next 
meeting,  December  18,  1907.  Paper,  "Municipal  Sewage 
Disposal — An  Investigation." 

American  Society  of  Mechanical  Engineers.  Sec- 
retary,   Calvin   W.    Rice,    29   West   39th    St.,    New   York. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,   Ralph    W.    Pope,    29    West   39th    St.,    New    York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond,  29  West  39th  St.,  New  York, 

National  Fire  Protection  Association.  Secretary, 
W.  H.  Merrill,  Jr.,  Chicago 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,  Washington.  D.  C 

Association  of  Engineering  Societies.  Secretary, 
Frederick  Brooks,  31   Milk  St.,  Boston,  Mass. 

American  Society  of  Heating  and  Ventilating  En- 
gineers. Secretary,  W.  M.  Mackay,  113  Beekman  St., 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Clement  H.   McLeod,  877  Dorchester  St.,  Montreal. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,  Boulder,  Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,  Pa. 

American  Railway  Engineering  and  Maintenance 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary  J. 
M.   Diven,  Charleston,  S.  C. 

American  Public  Works  Association.  Secretary,  W. 
H.   Flint,  Chattanooga. 

Association  of  American  Portland  Cement  Mano- 
FACTURERS.  President,  J.  B.  Lober,  1232  Land  Title 
Building,  Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard  L.  Humphrey,  Harrison  Building,  Philadelphia. 
Annual  convention,  Buffalo,  N.  Y.,  Jan.  20-23,  '908. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.   Probst,  Columbus,  O. 

Association  of  Railway  Suferintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Etrnard  V.  Swenson,  29  West  39th 
St.,  New  York. 

American  Foundrymen's  Amociaiion.  Secretary, 
Richard  Moldenke,  P.  O.  Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.  L.  Lyle.  39  Cortl^ndt  St.,  New  York. 


THE   ASSOCIATION    OF   AMERICAN    PORT- 
LAND  CEMENT   MANUFACTURERS. 

The  annual  meeting  of  the  Association  of  American 
Portland  Cement  Manufacturers  was  held  at  the  Hotel 
Astor,  New  York,  on  Dec.  10  and  11.  Mr.  John  B. 
Lober,  who  has  been  president  for  several  years,  pre- 
sided. One  new  member  was  admitted,  making  the  list 
as  follows:  Aetna  Portland  Cement  Co.,  Detroit,  Mich.; 
Alabama  Portland  Cement  Co.,  Demopolis,  Ala.j  Alma 
Cement  Co.,  Wellston,  C;  American  Cement  Co.,  Phila- 
delphia; Alpena  Portland  Cement  Co.,  Alpena,  Mich.; 
Alpha  Portland  Cement  Co.,  Easton,  Pa.;  Alsens  Amer- 
ican Portland  Cement  Wbrks,  Alsen,  N.  Y.;  Atlas  Port- 
land Cement  Co.,  New  York;  Bath  Portland  Cement 
Co.,  Bath,  Pa.;  Bonneville  Portland  Cement  Co.,  Phila- 
delphia; Buckeye  Portland  Cement  Co.,  Bellefontaine, 
O.;  Buckhorn  Portland  Cement  Co.,  Philadelphia;  Cas- 
talia  Portland  Cement  Co.,  Pittsburg;  Catskill  Cement 
Co.,  Cementon,  N.  Y.;  Chicago  Portland  Cement  Co., 
Chicago,  111.;  Coplay  Cement  Mfg.  Co.,  Philadelphia; 
Dexter  Portland  Cement  Co.,  Nazareth,  Pa.;  Diamond 
Portland  Cement  Co.,  Cleveland,  O. ;  Edison  Portland 
Cement  Co.,  Stewardsville,  N.  J.;  Elk  Cement  &  Ijme 
Co.,  Petoskey,  Mich.;  Empire  Portland  Cement  Co., 
Warners,  N.  Y. ;  German-American  Portland  Cement 
Works,  La  Salle,  III.;  Glens  Falls  Portland  Cement  Co., 
Glens  Falls,  N.  Y. ;  Helderberg  Cement  Co.,  Albany, 
N.  Y.;  Hudson  Portland  Cement  Co.,  Hudson,  N.  Y.; 
Tola  Portland  Cement  Co.,  St.  Louis,  Mo.;  Ironton 
Portland  Cement  Co.,  Ironton,  O. ;  Kansas  Portland 
Cement  Co.,  Ida,  Kan.;  Lawrence  Cement  Co.,  New 
York;  Lehigh  Portland  Cement  Co.,  Allentown,  Pa.; 
Louisville  Cement  Co.,  Louisville,  Ky. ;  Marquette  Ce- 
ment Mfg.  Co.,  La  Salle.  III.;  Thomas  Millen  Co., 
Wayland,  N.  Y. ;  Nazareth  Cement  Co.,  Nazareth,  Pa.; 
Newaygo  Portland   Cement  Co.,   Newaygo,   Mich.;   North- 


ampton Portland  Cement  Co.,  Stockertown,  Pa.;  Omega 
Portland  Cement  Co.,  Jonesville,  Mich.;  Peerless  Port- 
land Cement  Co.,  Union  City,  Mich.;  Peninsular  Port- 
land Cement  Co.,  Jackson,  Mich.;  Penn-AUen  Portland 
Cement  Co.,  Allentown,  Pa.;  Pennsylvania  Cement  Co., 
New  York,  N.  Y. ;  Phoenix  Cement  Co.,  Nazareth,  Pa.; 
The  Portland  Cement  Co.,  Denver,  Colo.;  Portland 
Cement  Co.  of  Utah,  Salt  Lake  City;  St.  Louis  Portland 
Cement  Co.,  St.  Louis,  Mo.;  Standard  Portland  Cement 
Co.,  Napa  Junction,  Cal. ;  Sandusky  Portland  Cement 
Co.,  Saadusky,  O. ;  United  States  Cement  Co.,  Bedford, 
Ind. ;  Universal  Portland  Cement  Co..  Chicago,  111.; 
Virginia  Portland  Cem^t  Co.,  Fordwick,  Va. ;  Vulcanite 
Portland  Cement  Co.,  Philadelphia;  'Wabash  Portland 
Cement  Co.,  Detroit,  Mich.;  Western  Portland  Cement 
Co.,  Milwaukee;  Western  States  Portland  Cement  Co., 
Independence,  Kan. ;  Whitehall  Portland  Cement  Co., 
Philadelphia;  Wolverine  Portland  Cement  Co.,  Cold- 
water,  Mich.;  Superior  Portland  Cement  Co.,  Charleston, 
W.  Va. ;   Kosmos  Portland  Cement  Co.,  Louisville,  Ky. 

The  .\ssociation   was   formed  but  a   few  years  ago   for 
the    purpose   of  bringing   together    the   manufacturers    of 
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Portland  cement  for  the  discussion  of  problems  affecting 
the  entire  industry.  Prior  to  its  organization  there  was 
a  feeling  of  deep  distrust  by  many  cement  manufacturers 
concerning  their  competitors,  largely  due  to  a  lack  of 
real  personal  acquaintance.  The  demand  for  the  material 
was  advancing  by  leaps  and  bounds,  and  those  who  had 
been  engaged  longest  in  the  industry  recognized  that 
unless  something  was  done  to  form  the  same  kind  of 
a  trade  association  that  existed  in  other  lines  of  manu- 
facture conditions  would  go  backward  rather  than  ad- 
vance. It  was  also  felt  that  something  should  be  done 
to  spread  a  knowledge  of  the  rational  uses  of  Portland 
cement,  so  as  to  encourage  its  legitimate  use  and  dis- 
courage any  attempts  to  accomplish  the  impossible  with 
it.  Accordingly  the  Association  has  two  distinct  sides, 
one  for  the  investigation  and  discussion  of  business  and 
technical  subjects  of  interest  only  to  those  engaged  in 
the  industry,  and  the  collection  of  statistics  after  the 
fashion  long  followed  by  the  American  Steel  &  Iron 
Association,  and  the  other  for  the  collection  and  dis- 
tribution of  information  regarding  the  uses  of  concrete. 
The  Association  has  already  issued  from  its  head- 
quarters at  1232  Land  Title  Bldg.,  Philadelphia,  a  large 
number  of  bulletins  of  much  value  to  users  of  cement 
These  cover  a  great  variety  of  subjects,  and  some  of 
them    are    complete    monographs.       It    also    publishes    a 


small  monthly  containing  a  survey  of  important  articlef 
on  concrete  that  have  appeared  in  other  journals,  along 
with  original  contributions.  This  feature  of  the  Asso- 
ciation's work  is  to  be  further  developed,  and  Mr. 
Percy  H.  Wilson,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been 
elected  secretary  of  the  Association  in  order  to  further 
this  purpose  as  well  as  to  relieve  Mr.  Lober  of  much 
of  the  detail  work  he  has  been  carrying.  It  should  be 
added  that  those  who  desire  copies  of  this  monthly  pub- 
lication or  the  bulletins  can  obtain  them  by  writing  to 
the  Association   or  to  any  one   of  its  members. 

At  the  convention  this  week  three  papers  were  pre- 
sented of  technical  interest.  Tht  first  of  these,  by  Mr. 
Wm.  A.  Aiken,  general  inspector  of  materials  of  the 
Public  Service  Commission  of  New  York,  First  District, 
was  a  discussion  of  the  effect  of  chemical  composition 
and  other  properties  on  the  strength  of  Portland  cement, 
continuing  the  discussions  of  the  same  subject  which  he 
has  contributed  to  the  Society  for  Testing  Materials  and 
other  Bodies.  The  second  paper  was  a  report  of  some 
investigations  made  by  Mr.  Robert  W.  "Lesley  and  the 
Henry  S.  Spackman  Engineering  Co.  These  investi- 
gations were  made  to  determine  the  effect  of  regrinding 
on  set  cement  and  to  ascertain  what  proportion  of  the 
total  amount  of  cement  was  actually  affected  in  the 
setting  process.  The  paper  is  one  of  the  most  surprising 
nature,  and  the  investigation,  which  was  made  at  Mr. 
Lesley's  initiative,  seems  likely  to  arouse  wide  interest. 
The  third  paper  was  an  abstract  of  a  detailed  report 
which  Mr.  Sanford  E.  Thompson  was  retained  by  the 
Association  to  make  on  the  design,  construction  and 
serviceability  of  reinforced  concrete  chimneys.  As  a 
result  of  his  examination  of  many  such  stacks  and  a 
study  of  their  design  and  construction,  Mr.  Thompson 
reports  favorably  on  them,  provided  they  are  carefully 
built  and  of  proper  proportions.  All  these  papers  will 
be  issued  by  the  Association  as  soon  as  practicable. 

During  the  meeting  of  the  Association  an  important 
step  was  taken  in  the  organization  of  the  "Sales  Man- 
agers' Section"  of  that  body,  which  has  been  formed 
for  "the  elevation  of  salesmanship."  The  officers  of 
the  Association  are:  President,  Albert  Moyer,  Vulcanite* 
Portland  Cement  Co.;  vice-president,  J.  U.  C.  McDaniel, 
Chicago  Portland  Cement  Co. ;  secretary  and  treasurer, 
C.  L.  Johnson,  Castalia  Portland  Cement  Co.;  executive 
committee,  R.  E.  Griffith,  Lesley  &  Trinkle;  L.  V. 
Clarke,  Lawrence  Cement  Co.;  C.  H.  Wood,  Wolverine 
Portland  Cement  Co.;  B.  F.  Affleck,  Universal  Portland 
Cement  Co.;  E.  R.  Stapleton,  lola  Portland  Cement  Co.; 
W.  P.  Corbett,  Alsens  Portland  Cement  Co.;  P.  B. 
Beery.  Sandusky  Portland  Cement  Co.;  W.  G.  Hartranft, 
Virginia,  Buckhorn  and  Phoenix  Portland  Cement 
Companies;  Mr.  McVay,  Western  Portland  Cement  Co.; 
A.  H.  Craney,  Jr.,  St.  Louis  Portland  Cement  Co.,  and 
George  G.  Sykes,  Lehigh  Portland  Cement  Co.  , 


THE    PERMANENT    EXHIBITION    OF    THE 
CONCRETE  ASSOCIATION  OF  AMERICA. 

The  Concrete  Association  of  America  is  composed  of 
those  who  are  desirous  of  encouraging  and  developing 
the  intelligent  and  scientific  use  of  concrete,  to  stand- 
ardize methods  of  construction,  to  promote  social  in- 
tercourse among  those  engaged  in  concrete  construc- 
tion and  its  allied  fields,  to  secure  an  exchange  of  views 
upon  subjects  of  interest,  and  to  collect  and  circulate 
accurate  and  reliable  data  and  information  relating  to  all 
matters  pertaining  to  and  affecting  the  concrete  industry. 
The  work  of  the  Association  is  largely  to  be  devoted 
to  educating  the  investing  public,  architects,  engineers 
and  concrete  contractors  in  the  scientific,  practical  and 
proper  use  of  Portland  cement  concrete.  The  members 
of  the  Association  realized  that  the  very  best  method 
of  obtaining  this  end  and  of  advancing  the  concrete  and 
fireproof  building  construction  was  to  show  those  in- 
terested what  can  and  has  been  done. 

To  follow  out  this  plan  the  Executive  Committee  of 
the  Association,  some  months  ago,  leased  part  of  the 
eleventh  floor  of  the  Brunswick  Building, .  located  in 
the  heart  of  the  building  centre  of  New  York  City,  at 
Fifth  Ave.,  26th  and  27th  Sts.  Here  it  is  now  installing 
a  permanent  exhibition  of  the  various  products  of  con- 
crete, reinforcements,  methods  of  construction,  znji 
materials  which  are  closely  allied  with  the  concrete  and 
fireproof  building  industries.  It  is  the  first  exhibition 
of  its  kind  in  the  United  States  and  enough  of  the  ex- 
hibits are  already  in  place  to  make  it  well  worth  visiting. 
Those  who  have  already  taken  space  are:  Alpha  Port- 
land Cement  Co.,  New  York;  Whitehall  Portland  Cement 
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Col.  FkBiddiikia:  KcMbey  ft  Mattiwn  Co..  Kcw  York; 
DBh^ni  Finproof  Coanniction  Co.,  New  Yorii:  Webber 
Culiailiim  Co..  Sew  York ;  J.  \V.  Rapp.  Sew  York ;  Tucker 
t  ViMso.  Inc.  New  York:  M.  L.  Freeman.  New  York;  Al- 
bert OUrer.  Sew  York;  Tamer  Conttmction  Co..  New 
York;  Tl»e  .Xmeriean  Xlaehioery  Co.,  Sew  York:  TbeS.V. 
OMKTCte  Block  Co..  New  York :  J.  F.  BUnchard  Co,.  Sew 
Yprk;  Dr.  ClMS.  F.  McKenna.  New  Y'ork;  The  American 
Ceoentc  Steel  Co.,  Newark.  N.  J.;  Voigtmann  &  Ca, 
No  York:  Vulcanite  Portland  Cement  Co.,  Philadel- 
pkia;  TIk  Expanded  Metal  &  Cornigated  Bar  Co.,  St 
Looia;  Barrett  Uff.  Co.,  New  Y'ork;  Tke  Expanded 
Metal  Enciaeeriac  Co..  New  Y'ork;  Herringbone  Metal 
Latk  Co..  New  York;  Toch  Brot.,  New  Y'ork;  Automatic 
Door  ft  GaU  Co.,  New  York;  American  Mason  Safety 
Trand  Co..  New  Y'ork;  Pennsylvania  Cement  Co.,  New 
York:  .\l»en»  .\iaerican  Portland  Cement  Works,  New 
Y'ork;  EngiBcerinc  Sews  Pnblishing  Co.,  New  York. 

Tkc  infotmal  opening  of  the  exhibition  was  on  the 
•ftcraooB  of  Dec  ■■,  a  date  fixed  to  enable  the  members 
of  tkc  AnocialioB  of  .American  Portland  Cement  Manu- 
factum  s  to  tec  what  the  Concrete  .\ssociation  was  do- 
il^  in  an  educational  way.  .\s  before  mentioned  all  the 
are  not  yet  in  place,  but  enough  are  installed 
a  very  interesting  collection.  .\  complete  de* 
aa  hardly  in  order  at  this  time,  owing  to  the 
of  some  displays,  but  a  few  notes 
of  the  exhibits  will  indicate  the  variety 
of  things  to  be  seen. 

The  Expanded  Metal  Engineering  Co.  has  arranged 
ita  ifMCc  as  indicated  in  one  of  the  accompanying  il- 
Iwatrations.  Here  the  applications  of  expanded  metal 
can  be  studied  and  some  excellent  concrete  work*  ex- 
ammed.  An  aiaociated  company,  the  Expanded  Metal 
ft  Corrugated  Bar  Co.,  of  St.  Louts,  exhibits  among 
other  things  a  long  bar  of  concrete  containing  one  of 
its  cormgat^  bars;  this  has  been  cut  longitudinally  and 
the  bond  of  the  concrete  and  steel  is  finely  demonstrated. 

The  Tamer  Construction  Co.  displays  a  large  model 
of  the  Robert  Gair  Building  in  Brooklyn,  one  of  the 
first  large  reinforced  structures  to 'be  erected  in  Greater 
New  Y'ork.  which,  it  might  be  added,  has  been  so  satis- 
factory that  another  building  like  it  is  now  being 
erected  by  the  same  company  for  Mr.  Gair.  The  model 
is  a  fine  piece  of  work,  made  to  scale  and  so  arranged 
that  the  inside  can  be  examined  with  the  help  of  small 
dectric  ligfata.  The  roof  is  shown  in  all  stages  of  con- 
atriMitiuu,  and  this  part  of  the  model  is  particularly 
luHiuUive  as  showing  how  a  reinforced  concrete  floor 
m  eoastmcted. 

Tacker  &  Vinton,  Inc.,  show  some  large  models  of 
reinforcement  in  place,  together  with  excellent  examples 
ol  ■<§■!!  bIJ<  concrete  art  work.  The  accompanying  il- 
gives  a  rather  poor  idea  of  a  beautiful  panel, 
what  can  be  done  in  concrete  by  the 
proper  co-operation  of  artist  and  artisan.  The  artist 
wIm  modeled  this  panel  made  a  careful  study  of  the 
eagles  at  the  New  York  Zoologival  Gardens,  and  the 
iaiabed  work  is  vigorona  and  effective.  Attention  should 
also  be  drawn  to  some  remarkable  specimens  of  color 
effects  in  concrete  shown  by  the  Vulcanite  Portland 
Ccacnt    Co. 

Aaotfaer  exhibit  that  will  attract  immediate  attention  it 
Ike  diiplay  of  the  .\merican  Concrete  Steel  Co.  In 
additaon  to  aameroas  photographs  of  structures  erected 
by  At  company,  there  are  models  of  its  system  of 
floor  constrtKtion  for  steel  frame  buildings  and  of  the 
fcoilt-ap  frames  employed  for  the  reinforcement  of  beams 
aad  girders.  The  system  of  floor  construction  does 
away  with  6oor  beams,  and  requires  only  ateel  girders, 
an  end  attained  by  a  special  type  of  reinforcement. 

The  Barrett  Mfg.  Co.  has  on  exhibition  a  nnntber  of 
modcla  showing  many  types  of  waterproofing  in  dif- 
fcrcat  ftagea  of  construction.  The  company  has  been 
tngagcd  in  nch  work  for  two  generations  and  in  the 
coane  of  its  long  experience  baa  evolved  certain  types 
of  constroction  which  the  test  of  time  shows  to  yield 
the  best  reaalts,  which   are  exhibited  here. 

Mr.  Albert  Oliver  makes  a  good  display  in  the  form 
of  a  aaiall  stractare  showing  Qinton  wire  fabric  ap- 
plied to  varioa*  structural  purposes  and  the  General 
Fireproofing    Co.    has    a    similar    exhibit. 

An  entirely  different  type  of  exhibit  is  that  made  by 
Or,  Cbarlcs  F.  McKenna,  who  has  made  arrangements 
ts  iaahaet  the  visitor  concerning  the  various  testing 
caiployed  to  insure  the  use  of  nothing  but 
nt  in  a  straeture.  It  was  a  particularly 
kappy  tkoogfat  to  have  such  a  display  in  an  educational 
cxkiUtiaii,  and  it  was  noticeable  on  the  opening  day 
that  there  was  always  a  group  of  interested  visitors 
about  it. 

Tkc  secretary  of  the  Association  is  in  coiutant  at- 
tendance and  from  him  visitors  can  always  get  authen- 
tic information  regarding  any  of  the  exhibits. 


THE     AMERICAN     SOCIETY     OF     MECHAN- 
ICAL   ENGINEERS. 

The  fifty-sixth  convention  of  the  .\merican  Society  of 
Mechanical  Engineers  was  held  in  New  York,  from 
Dec.  3  to  6.  inclusive.  It  was  the  first  annual  meeting 
of  the  society  at  its  new  headquarters  in  the  Engineer- 
ing Societies'  Building,  at  a9  West  39th  St.,  and  was 
the  largest  meeting  in  the  history  of  the  organization. 
The  total  registered  attendance  was  1,332.  "f  which  7^7 
were  members  and  605  guests.  Features  of  the  meeting 
were  a  well-attended  excursion  to  the  terminals  of 
the  Hudson  Companies  and  a  trip  through  their  recently 
completed  tunnels  under  the  Hudson  River;  visits  to  a 
new  300-h.p.  gas  producer  power  plant  at  the  works  of 
the  Watson-Stillman  Co.,  Aldene,  N.  J.,  and  a  lecture 
on  color  photography.  The  last  was  given  by  Mr.  F.  E. 
Ives,  of  New  York,  and  included  a  complete  account 
of  the  progress  of  the  art  to  date,  and  the  development 
of  the  Lumiere  process,  with  illustrations  by  stereopti- 
can. 

The  technical  papers  presented  at  the  meeting  included 
symposiums  on  gas  engine  power  developinent,  on 
foundry  practice  and  on  superheated  steam,  alt  of 
which  received  much  attention  And  aroused  considerable 
discussion.  A  paper  calling  forth  animated  comment 
was  that  by  Mr.  W.  B.  Russell  on  "The  Apprentice 
System    of    the    New    York    Central    Lines,"    which    de- 


lianis,  Pittsburg,  Pa.;  "A  Foundry  for  Bench  Work," 
(the  new  foundry  of  the  Michigan  Stove  Co.),  by  Mr. 
W.  J.  Keep  and  Mr.  ICmmet  Dwycr,  Detroit,  Mich.; 
••.\  Volumetric  Study  of  Cast  Iron,"  by  H.  M.  Lane, 
Cleveland,  O. ;  "Specifications  for  Iron  and  Fuel,  and 
.Method  of  Testing  Foundry  Output,"  by  Mr.  R.  Mol- 
denke;  "The  Foundry  Cupola  and  Iron  Mixtures,"  by 
Mr.  W.  J.  Keep,  Detroit,  Mich.;  "Foundry  Blower 
Practice,"  by  Mr.  W.  B.  Snow,  Boston.  Mass.;  "Pat- 
terns for  Repetition  Work."  by  Mr.  E.  H.  Berry,  New 
York,  and  "Some  Limitations  of  Molding  Machines,"  by 
Mr.  E.  H.  Mumford,  Philadelphia,  Pa.  The  first  of 
the  papers  was  of  particular  interest  in  showing  the 
interdependence  between  the  foundry  and  drafting 
room,  and  pointed  out  many  classes  of  design  work  in 
which  difficulties  in  obtaining  satisfactory  castings  may 
be  avoided  by  observance  of  elementary  principles  of 
foundry    practice. 

The  papers  on  superheated  steam  were  "The  Specific 
Heat  of  Superheated  Steam,"  by  Prof.  C.  C.  Thomas, 
of  Cornell  University,  and  "Engine  Design  as  .'\dapted 
for  Use  of  Superheated  Steam."  by  Mr.  Max  E.  R. 
Toltz,  St.  Paul,  Minn.  The  former  presented  the  most 
recent  data  regarding  the  specific  heat  of  superheated 
steam,  which  have  recently  been  determined  by  elaborate 
tests  with  improved  apparatus.  The  paper  by  Mr.  Toltz 
was  a  resume  of  superheater  practice  upon  locomotives 
.and    the    tendencies    in    future    designs.         Both    of    these 
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Tkc  Pood  rigid  turret  lathe,  a  new  design  of  heavy 
daty  torrct  lathe,  recently  designed  by  the  Pond  works 
of  the  Niles-Bement'Pood  Co.,  is  illustrated  and  de- 
acribed  in  an  attractive  catalogue  recently  issued  by  this 
CMapany.  The  details  of  the  new  machine  are  well  illus- 
trated, and  the  great  variety  of  work  for  which  it  ia 
adapted  ia  well  shown  by  illustrations  of  the  lathe  en- 
gaged is  various  aMcUning  operations. 


scribed  the  lately  developed  system  now  in  use  on 
this  railroad,  in  which  the  apprentices  are  given  thor- 
ough educational  advantages  while  fully  under  the 
shop  discipline  and  environment.  The  methods  and  ex- 
periences obtaining  there  elicited  numerous  references  to 
similar  systems  in  industrial  establishments  in  which 
satisfactory  results  have  been  obtained.  The  papers  on 
other  subjects  included  one  by  Prof.  W.  F.  M.  Goss 
of  the  University  of  Illinois  on  "Power  Transmission 
by  Friction  Driving,"  in  which  the  results  of  an  ex- 
tensive series  of  testa  on  friction  wheels  of  various 
compositions  are  presented,  and  another  by  Mr.  Jacob 
H.  Wallace,  of  the  University  of  Colorado  on  "Cylinder 
Port  Velocities,"  in  which  studies  of  cylinder  port 
proportions  for  steam  engines  by  valve  diagrams  were 
discussed. 

The  papers  on  gas  power  development  included:  "The 
Rational  Utilization  of  Low  Grade  Fuels  in  Gas  Pro- 
ducers," by  E,  F.  Junge.  Berlin,  Germany:  "Duty  Test 
on  Gas  Power  Plant,"  by  Messrs  J.  R.  Bibbina  and 
G,  I.  Alden;  "Control  of  Internal  Combustion  in  Gas 
Engines,"  by  Prof.  C.  E.  Lucke,  of  Columbia  University, 
and  "The  Evolution  of  the  Internal  Combustion  En- 
gine," by  Sidney  A.  Reeve.  The  second  was  a  report 
on  a  duty  test  of  a  300-kw.  producer  gas  engine  gen- 
erating unit  at  the  works  of  the  Norton  Co.,  Wor- 
cester, Mass.,' in  which  bituminous  coat  is  used  in  the 
producer,  and  throws  considerable  light  on  the  question 
of  operating  efficiency  and  character  of  service  of  this 
type  of  equipment.  The  paper  attracted  much  attention 
and  was  liberally  discussed. 

The  papers  on  foundry  practice  included  '*The  Foun- 
dry Department  and  Department  of  Engineering  De- 
sign," by  Mr.  W.  A.  Bole,  Pittsburg,  Pa.;  ".Moulding 
Sand,"  by  .Mr.  A.  E.  Outerbridge,  Philadelphia,  Pa.; 
"Power   Service   in   the   Foundry,"   by   Mr.    A.    D.    Wil- 


papers  elicited  extended  discussion  on  topics  of  all 
sorts  in  connection  with  use  of  superheated  steam,  in 
which  numerous  favorable  and  adverse  opinions  were 
expressed. 


THE    NEW    BUILDING     FOR    THE    AMERI- 
CAN   SCHOOL  OF   CORRESPONDENCE. 

The  building  recently  erected  for  the  American  School 
of  Correspondence,  Chicago,  partakes  to  some  extent 
of  the  nature  of  an  office  building  as  well  as  a  school. 
It  stands  in  the  immediate  vicinity  of  Washington  Park 
and  the  Midway  Plaisance,  of  World's  Fair  fame,  now 
an  essential  link  in  Chicago's  great  boulevard  system. 
In  conjunction  with  the  University  of  Chicago,  whose 
administration  offices  stand  only  two  blocks  away,  the 
school  is  to  be  instrumental  in  making  this  the  educax 
tional  center  of  the  city.  This  location  dictated  for  the 
school  a  design  that  would  combine  in  the  exterior  the 
picturesqueness  appropriate  to  collegiate  architecture  and 
the  solidity  required  in  an  office  building.  This  scheme 
has  been  worked  out  in  the  utmost  simplicity  by  the 
architects,   Messrs   Pond   &    Pond,   Chicago. 

The  building  contains  four  stories  and  basement.  The 
general  interior  plan  is  that  of  the  letter  E;  the  return 
of  the  cast  and  west  wings  encloses  on  two  sides  an  open 
court,  60  ft.  square,  walled  in  at  the  lear  and  entered 
through    an    arched    driveway. 

The  administrative  offices  are  on  the  second  floor;  the 
remainder  of  the  building  is  used  for  the  accommodation 
of  the  large  staff  of  instructors,  editors,  and  other  em- 
ployees in  charge  of  the  various  details  of  the  work 
of  the  school.  An  interior  telephone  system  connects 
all  departments.  To  facilitate  the  work  of  the  business 
ofHce  and  mailing  room,  several  of  the  latest  electrical 
appliances     have     been    installed,     including    adding    ma- 
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chines,  folding  machines,  and  envelope  sealers,  all  oper- 
ated by  electric  power.  In  the  basement  are  the  stock 
room,  the  shipping  room  and  the  steam  heating  plant. 
Electricity  is  used  throughout  for  lighting  purposes. 
The  corridors  and  larger  rooms  are  c<iui])ped  with  N'ernst 
lamps,  the  other  parts  of  the  building  with  incandescent 
lamps.  Lavatories  with  hot  and  cold  water  are  located  on 
each  floor. 

On  the  second  floor  are  the  lecture  room  and  the 
rest  room  for  employees.  The  lecture  room  is  used  as  a 
meeting  place  for  the  clubs  that  have  been  formed  at  the 
works  of  the  Crane  Co..  the  McCormick  Harvester  Co., 
and  other  large  manufacturing  plants  in  and  near 
Chicago.  At  these  plants  students  of  the  American 
School  have  organized,  appointed  leaders  from  their 
own  number,  and  found  mutual  assistance  in  studying 
together.  From  time  to  time  they  meet  in  the  lecture 
room  of  the  school,  where  they  are  provided  with  in- 
structors, apparatus,  and — since  most  of  them  come' 
direct  from  the  shop  to  the  school — with  a  .substantial 
lunch,  all  for  the  usual  tuition.  The  school  also  pro- 
vides its  employees  with  free  coffee  and  lunch  at  noon 
time. 


THE     ENGINEERING    RECORD. 

yalve  for  each  explosion  chamber,  and  as  this  is  lo- 
cated on  the  botiom  of  the  cylinder  the  cumbcrsom* 
and  unsightly  air  and  gas  pipes,  as  well  as  the  stairt, 
galleries  and  railings  found  on  most  horizontal  tandem 
engines,  »rc  entirely  eliminated;  provision  is  made  for 
preventing  the  dangerous  pressures  caused  by  possible 
prc-ignitions,    and    the    engines    are    started    automatically. 

Testn  of  even  small  Sargent  engines  show  a  heat 
consumption  of  less  than  9,000  B.t.u.  per  brake  horse 
power  hour. 

This  company  has  recently  shipped  some  large  steam 
engines  to  such  concerns  as  the  Illinois  Steel  Co., 
Jones  k  Laughlin  Steel  Co.,  Packard  Motor  Car  Co., 
American    Sheet   &   Tin    Plate    Co.,    Am.isKeag    Mfg.    Co., 
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AN  UNUSUAL   BLUE  PRINT. 


The  blue  print  shown  in  the  accompanying  illustration 
is  probably  the  longest  single-piece  print  that  has  ever 
been  made.  It  is  54  in.  .wide  and  120  ft.  long  and 
shows  the  arrangement  of  offices  in  the  extension  of 
the  Capitol  at  Washington.  The  540  §q.  ft.  of  paper 
in  this  print  is  surprisingly  uniform  in  tone,  without 
streaks  or  other  defects.  It  was  made  on  one  of  the 
six  Everett-McAdam  machines  used  by  the  Federal  Gov- 
ernment and  was  printed  by  one  man,  although  it  took 
two  men  to  handle  the  wet  paper  during  the  washing 
and  drying  processes.  The  print  was  run  through  a 
lo-ft.    tank,    where    it    was    sprayed    with    water    from    a 


ANOTHER    MANUFACTURER   OF    BIG    GAS 
ENniNES. 

As  an  indication  of  the  rapid  development  in  the 
manufacture  of  big  gas  engines  and  the  importance  of 
the  field  occupied  by  this  type  of  prime  mover,  it  is 
jof  interest  io  note  that  another  manufacturer  of  large 
Corliss  steam  engines  has  actively  taken  up  the  manu- 
facture of  gas  engines,  and  is  bidding  strongly  for  en- 
gines  in    medium  and    large   sizes. 

The  Wisconsin  Engine  Co.,  with  works  at  Corliss, 
Wis.,  which  has  built  some  very  large  and  successful 
Corliss  steam  engines,  is  building  gas  engines  for  all 
services  in  sizes  from  400  to  5.000  b.h.p.  The  engines 
utilize  natural  gas,  producer  gas,  coke-oven  gas  or 
blast-furnace  gas  in  the  Otto  cycle  (four-cycle),  and  are 
of  the  horizontal  tandem  and  twin-tandem  double-acting 
type.  This  company  controls  the  Saigent  patents  on 
internal  combustion  engines,  and  has  employed  Mr. 
Charles    E.    Sargent    as    the   engineer    of    its   gas   engine 
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THE     ALL-STEEL     CARS     OP     THE     UNION      PACIEIC     RAILROAD. 


hose,    and   was   then   hung  up  in   long  loops  over  sticks 

to    dry. 

The  machine  has  also  been  used  to  make  some  very 
large  Van  Dyke  negatives  from  which  prints  having  blue 
lines  on  a  white  field  are  prepared.  The  machine  has  a 
rotating  transparent  cylinder  containing  two  mercury 
vapor  lamps  longer  than  the  cylinder,  so  as  to  secure  a 
uniform  distribution  of  the  light.  The  cylinder  lies  in 
a  series  of  narrow  belts  surrounding  three-fourths  of 
its  circumference;  the  paper  and  tracings  are  fed  in  be- 
tween the  belts  and  the  glass  cylinder,  and  rotate  with 
the  latter.  After  passing  once  around  they  are  de- 
livered into  a  box  in  the  front  of  the  machine.  The 
glass  cylinder  is  8}i  in.  in  diameter  and  45  in.  long 
for  a  42-in.  print  or  60  in.  for  a  S4-in.  print!  The 
machines  are  made  by  the  Revolute  Machine  Co.,  of 
New  York. 


A      SINGLE-SHEET      BLUE      PRINT, 


120      FEET      LONG. 


department.  Mr.  Sargent  has  a  wide  reputation  as  an 
engineer,  and  in  1898  designed  a  horizontal  tandem 
double-acting  gas  engine,  which  was  probably  ilie  first 
of  the  type,  and  was  a  wide  departure  from  the  accepted 
practice  of  those  days,  when  the  most  prominent  manu- 
facturers of  gas  engines  declared  such  a  type  was  im- 
practicable and  doomed  to  failure.  However,  the  largest 
gai  engines  are  of  the  horiiontal,  twin-iandem,  double- 
acting,  fourcycle  type,  and  with  one  exception  this  is 
the  only  type  in  which  Urge  units  are  being  built  in 
this  country   to-day. 

The  gas  engines  built  by  the  Wisconsin  Engine  Co. 
bear  some  of  the  distinctive  feaiures  of  their  large 
Corliss  engines,  and  utilize  in  design  most  of  the  Sar- 
gent patents.  The  design  is  remarkably  simple  and  em- 
bodies features  which  are  of  considerable  interest  to 
the  engineer  and  power   user.     There  is   but   one  poppet 


New  Hampshire  Spinning  Mills,  National  Tube  Co., 
City  of  Milwaukee.  Carnegie  Steel  Co.,  American  Woolen 
Co.,  United  States  Envelope  Co.,  and  the  Carnegie 
Natural  Gas  Co.  It  takes  pride  in  its  reputation  for 
shipping  on  time,  and  promises  .  to  do  as  well  on  gas 
engine   orders. 


The  air-brake  department  of  the  Allis-Chalmers  Co., 
Milwaukee,  has  recently  issued  two  bulletins,  one  de- 
scriptive of  its  new  type  OB  pneumatic  governor  for 
the  control  of  pressure  delivered  from  motor-operated 
sir  compressors,  and  the  other  explaining  the  new  type 
J  emergency  valve  for  straight  air-brake  equipments. 
The  pneumatic  governor  contains  important  improvements 
in  general  design  and  arrangement,  -facilitating  inspection 
and  care. 


THE    UNION    PACIFIC  STEEL   CARS. 

With  the  idea  of  bettering  its  present  passenger  coach 
equipment  and  providing  greater  safety  for  its  passengers 
and  trainmen,  the  Union  Pacific  R.  R.  Co.  has  designed 
and  constructed  at  its  Omaha  shops  an  all-steel  passenger 
coach  that  marks  a  wide  departure  from  the  familiar  car. 
The  length  over  vestibule  diaphragms  is  the  same  as  fh« 
present  standard  coach,  and  only  in  this  respect  does  the 
new  coach  bear  any  similarity  to  equipment  now  in  ser- 
vice. A  decrease  in  height  from  rail  to  roof  of  34  in. 
marks  a  very  noticeable  change  from  the  regular  equip- 
ment. 

The  underframing  is  composed  of  two  12-in.  I-beam 
center  sills,  16  in.  apart  on  centers,  and  6x3j4-in.  angle 
iron  side  sills,  all  securely  fastened  by  cross  ties,  needU 
beams  and  diagonal  bracing.  The  12-in.  center  sills  are 
intended  chiefly  for  the  buffing  and  pulling  stresses,  and 
do  not  carry  any  load,  as  they  themselves  are  carried  by 
the  sides  of  the  car,  which  are  of  girder  construction. 
The  double-body  bolsters,  end  sills  and  end  bracing  of 
the  underframe  arc  made  of  a  one-piece  steel  casting  ii 
ft.   long  by  9  ft.   9  in.  wide,  weighing  3,700  lb.   each. 

On  top  of  the  underframing  is  riveted  a  course  of  1/16- 
in.  sheet  steel,  forming  a  fire  protection  from  below.  On 
these  steel  sheets  is  a  layer  of  H  in.  of  hair-felt,  and  on 
top  of  this  is  a  flooring  of  fireproof  composition  in 
3X4-ft.  pressed  sheets,  J^  in.  thick,  laid  on  2xJi-in.  nail- 
ing strips  embedded  in  the  hair-felt.  The  whole  floor 
construction  is  securely  bolted  together  by  small  stove 
bolts,  the  heads  being  let  in  flush  with  the  top  of  tbt 
floor. 

The  side  posts  and  carlines  are  of  one  continuous 
piece  of  3-in.  channel  iron,  bent  in  th«  form  of  an  in- 
verted U,  extending  from  side  sill  to  side  sill,  forming 
the  contour  of  the  half-oval  roof,  and  extending  down  to 
the  side  sill  on  the  opposite  side  of  car  from  whence  it 
started. 

To    these    channel-iron    posts,    which    are    formed   with 
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tide  ontmrd.  i*  rivcMd  tke   H-in.  steel  side  tbeatk- 

wkick  witk  tke  post*  is  liitttd  to  the  utflc-iron  side 

Tka  Med   »h«lhiii|   extends  from  the   bottom   of 

db  to  tha  top  of  the  *ia.  channel   side  plate, 

a  deep  lalnUntial   (irder,   which   is  additionally 

br    iHnni'    braces   placed    below   the    windows 

to  the  aheatUng.     Holes  25  in,  diameter  arc 

t   of   the    abcathiag  to    accommodate    the    circular 

■a  wiadaw  frames. 

ialetior  amagcaient  differs  widely  from  any  pres- 
The  foor  entrances,  steps,  and  end  Testibules, 
ia  tte  ordinary  coach,  have  been  discarded  and  a 
vestibule  at  the  center  of  car.  with  an  entrance  on 
■dc,  has  been  adopted.  This  style  of  entrance 
to  be  extremely  satisfactory  in  all  the  gasoline 
■r*  recently  described  in  this  journal.  Both  ends 
are  rounded  in  order  to  lessen  wind  snd  air 
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Ob*  of  the  moat  noticeable  features  of  this  new  type 
of  car  is  the  system  of  »entilation.  Cottier  suction  »enti- 
lator*  are  placed  at  interrals  on  the  roof,  along  each  side 
a(  the  center  line.  In  the  fresh  air  system,  air  is  ad- 
mitted at  the  circular  ends  of  the  car.  about  8  ft.  from 
tihe  fail,  at  each  side  of  the  end  train-line  doors,  through 
iatakes  i»  in.  in  diameter,  covered  with  a  fine  brass  net- 
tiag;  thence  downward  to  an  air-tight  gaWanized  sheet 
ina  box  beneath  car  which  contains  two  sets  of  re- 
morable  dust-collecting  screens,  set  vertically.  After  pass- 
big  through  these  screens,  the  air  is  admitted  upward  to 
tbe  itiside  of  car  through  a  galvanized  sheet  duci  having 
perforations  at  each  seat.  Along  the  outside  of  this  fresh 
■Ir  doet  are  placed  the  steam  heating  pipes,  which  warm 
Ae  facoming  fresh  air  to  the  desired  temperature.  The 
^aa^  of  fresh  air  admitted  to  car  is  regulated  by 
dH^CTS  in  the  intakes. 

The  lighting  equipment  consists  of  an  electric  genera- 
tor on  one  of  the  trodis,  belted  to  a  pulley  on  the  truck 
axle.  An  auxilUry  storage  battery  has  been  placed  in 
steel  boots  *elow  the  ear  floor.  At  each  seat  is  placed 
an  »c--p.  lamp,  with  frosted  globe,  located  slighUy  above 
a  seated  passenger's  head,  and  at  the  side  of  the  car. 

Tn  regard  to  vreight,  thU  78  pa'^ng*'  c"""  "'  '■«»>♦*«■ 
than  any  aH-steel  coach,  with  an  equal  seating  capacity 
or  length,  ever  built.  It  haa  a  weight  per  passenger  of 
ooly   t.us  lb.,  or  89.300  ">•  in  all.  »,     or    ■ 

The  above  information  has  been  supplied  by  Mr.  W.  «. 
VcKeeo.  Jr..  superintendent  of  motive  power  and  raa- 
dinery.  under  whose  personal  supervision  the  coach  was 
i  boilt 


THE   TATA    STEEL    PLANT    IN    INDIA. 

It  has  long  been  known  that  valuable  deposits  of  hema- 
tHe  iron  ore  exist  in  IndU,  and  the  late  J.  N.  Tata,  a 
leading  merchant  and  manufacturer  of  Bombay,  spent  a 
larse  sum  in  investigations  of  them.  He  employed  Mr.  C 
P.  Perin,  an  American  engineer,  who  for  two  years  made 
oteaatve  examinations  and  located  two  distinct  fields  of 
■qwTior  value.  One  field,  in  the  sute  of  Majurbang.  has 
large  deposiu  of  ore  containing  from  60  to  6a  per  cent 
of  iron.  Tbe  other  field,  in  the  Central  Provinces,  con- 
tains ore  yielding  from  67  to  68  per  cent,  of  iron.  The 
Hierria  coal  fields,  about  aoo  miles  northwest  of  Cal- 
cutta, are  the  moat  important  in  India  and  produce  coal 
knr  in  sulphur,  suiuble  for  coking.  Coke  from  this  field 
haa  already  been  used  in  the  blast  furnaces  at  Barakar, 
wUch  for  several  years  have  been  esublished  on  a  pay- 
iag  basis. 

Tbe  ag.oooinile  railroad  system  of  British  India  is  eon- 
ddcrably  larger  than  that  of  Great  Britain,  and  all  of  iu 
-topptics  are  now  imported  from  England  at  a  high  cost 
aad  great  inconvenience.  Besides  tbe  large  amount  of  sup- 
pliea  reqtared  for  this  system,  there  is  now  in  India  a 
eoaaiderable  market  for  structural  shapes  and  other  steel 
prodocts.  which  was  considered  sufficient  to  justify  Mr. 
TaU  in  the  establishment  of  a  local  iron  and  steel  indus- 
try. Tbe  preparations  for  it  were  interrupted  by  his  death 
two  years  ago.  Since  then  his  sons  have  continued  tbe 
preliminary  work  and  last  year  unsuccessfully  endeavored 
to  raise  tbe  required  $7,500,000  capiUl  in  England.  On 
this  account  the  enterprise  was  temporarily  delayed,  but 
Amft^  the  past  summer  the  native  Indian  capitalists  be- 
cmaa  so  much  interested  that  they  have  subscribed  the 
catiie  amount  of  capital  required,  and  the  Tata  Iron  ft 
~  d  Cb.,  Ltd.,  ha*  been  formed  to  construct  and  oper- 
a   large   iron  and   steel    plant   designed  on   tbe    most 


Strcanoos  eSorU  were  made  by  English  and  European 
trgi-""  to  secure  the  design  and  construction  of  these 
important  works,  a  contract  which  was,  however,  awarded 
to  the  engineering  firm  of  Julian  Kennedy,  Sahlin  4  Co., 
who  have  been  reuioed  to  make  all  designs  and  to  pur- 
chase and  intpfft  machinery  and  materials,  and  to  super- 
triae  Ike  erection  of  a  complete  iron  and  steel  plant  of  a 
capacity  of  130,000  tons  a  year,  which  will  be  located  at 
Sini  Jnaction,  on  tbe  Bengal  and  Nagpur  Railway,  171 
■ulc*  west  of  Calcutta. 

Tbe  plant  will  include  two  blast  furnaces,  each  of  a 
capacity  of  aoo  tons  per  day,  basic  open  hearth  steel 
fumacea.  blooming  mills,  rail  mills,  merchant  bar  mills, 
foundry  and  Aop*.  in  addition  to  extensive  water-worfcs 
and  eolte  orcas.   The  distSactire  feature*  srilt  be  tbe  use 
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of  standard  well-tried  plans  modified  to  meet  difficult  local 
and  climatic  conditions.  The  machinery  and  plant  will,  of 
course,  be  mainly  purchased  in   America  and  Europe. 

The  work  of  constructing  an  industrial  village  and  suit- 
able bungalows  for  engineer^  and  foremen  is  already 
under  way.  The  Indian  Government  has  undertaken  to 
give  to  the  new  plant  favorable  freight  rates  for  incoming 
and  outgoing  material  and  to  construct  and  equip  at  its 
own  expense  a  broad  gauge  railroad  from  the  iron  mines 
to  the  works,  the  latter  being  already  connected  by  rail 
with  the  coal  mines.  The  Indian  Government  has  also 
guaranteed  an  order  of  200,000  tons  of  rails  distributed 
over  a  ten-year  period. 

Labor  in  this  district  is  plentiful  and  exceedingly  cheap 
and  is  sufficiently  intelligent  to  be  trained  to  operate  this 
plant,  as  is  demonstrated  by  the  fact  that  for  several  year* 
Tata  &  Co.  have  operated  what  is  said  to  be  the  largest 
cotton  factory  in  the  world,  the  Empress  mills,  at  Nagpur, 
exclusively  with  native  labor,  staff  and  officers.  These 
mills  have  proved  to  be  exceedingly  profitable  and  are  well 
organized.  The  native  workmen  are,  however,  very  weak 
physically,  and  every  effort  will  be  made  to  substitute 
machinery  for  manual  labor.  As  the  cost  of  raw  materials 
assembled  in  the  plant  is  very  low,  the  project  will  be 
started  under  very  favorable  auspices. 

The  project  is  of  great  importance,  both  for  its  intrinsic 
magnitude  and  as  the  ctnnmencement  of  what  will  probably 
be  a  large  Oriental  development,  making  it  specially  grati- 
fying that  it  should  be  executed  and  controlled  by  Amer- 
ican engineers,  especially  by  a  firm  of  such  wide  experi- 
ence. Mr.  Julian  Kennedy,  it  is  hardly  necessary  to  say, 
has  been  connected  with  much  of  the  most  important  iron 
and  steel  work  in  Pittsburg  and  throughout  this  country. 


A     MEW     PILOT     GAin     vAi-vii. 

Mr.  Axel  Sahlin,  who  has  been  for  several  years  the  bead 
of  the  firm  in  Europe,  was  formerly  superintendent  of 
the  Maryland  Steel  Co.,  and  afterward  consulting  engi- 
neer for  the  Brown  Hoisting  &  Conveying  Co.,  Cleve- 
land. He  is  now  in  this  country  in  conference  with  Mr. 
Kennedy  for  the  organization  of  the  plant. 


THE  PILOT  GATE  VALVE. 

The  Pilot  iron-body  gate  valve  is  another  addition  to 
the  long  list  of  steam  specialties  manufactured  by  the 
Wm.  Powell  Co.,  Cincinnati.  The  body  has  heavy  lugs 
on  either  side  of  the  neck,  carrying  stud  bolts  F.  The 
bonnet  cap  A  has  corresponding  lugs  drilled  to  template, 
which  insures  constant  alignment  at  all  times  and  also 
allows  the  bonnet  to  be  replaced  without  unusual  care 
after  taking  apart.  The  semi. finished  hexagon  nuts  B 
large  enough  to  admit  wrenching  down  hard,  with  a 
joint  of  the  best  packing  material  between  the  faces  of 
bonnet  and  body,  make  a  joint  which  the  makers  state 
is  tight  for  all  pressures  up  to  too  lb.  The  large  bras* 
packing  nut  P  affords  room  for  packing  material  to  pre- 
vent leakage  around  the  stem.  The  brass  steam  D  and 
bonnet  are  chased  and  cut  to  a  true  Acme  thread  of 
unusual  length,  which  is  considered  the  best  for  wear. 
The  long  thread  has  been  provided  to  keep  the  steam  in 
a  true  axial  position  at  all  times  whether  open  or  closed. 
The  knobby  hand  wheel  is  furnished  to  give  a  firm  grip, 
even  when  the  hand  is  oily. 

The  discs  are  double,  with  ball  and  socket  back,  mak- 
ing them  adjustable,  and  are  hung  in  recesses  to  the 
collar  on  the  bottom  of  the  stem.  Tbe  discs,  working 
in  a  tapering  seat,  expand  or  collapse  in  opening  or 
closing,  in  order  that  the  valve  may  close  tight  without 
straining  or  open  easily,  no  matter  what  the  conditions 
atay  be. 

The  Pilot  gate  valve  is  also  made  wholly  of  iron  with- 
out any  brass  used  in  its  construction  anywhere.  This 
all-iron  valve  is  intended  for  controlling  ammonia, 
cyanide  solutions,  acids  and  other  liquids  or  gases  that 
attack  brass. 
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BUSINESS     NOTES. 

The  marble  and  monument  works  of  Benisch  Bros., 
Xew  York,  have  recently  purchased  a  Northern  crane 
of  71 -ft.  span,  is-tons  capacity,  with  s-ton  high-speed 
auxiliary  hoist.  This  crane  was  furnished  ihy  the  North- 
ern  Engineering  Works,  of  Detroit. 

The  Bury  Compressor  Co.,  Erie,  Pa.,  has  recently 
shipped  to  the  Navy  Yard  at  Brooklyn  a  steam-driven 
air  compressor  for  the  "Panther,"  which  is  to  sail  with 
the  Pacific  squadron.  The  company  has  also  received 
orders  from  the  Japanese  navy  for  one  3So-ft.  belt- 
driven  compressor,  and  from  the  Navy  Department  of 
France    for   a   direct  connected    motor-driven   compressor. 

Goff,  Horner  &  Co..  Ltd.,  Prick  Bldg.,  Pittsburg,  Pa., 
have  taken  over  the  sole  sales  agency  in  the  United 
States  of  the  Cummings  system  of  concrete  reinforce- 
ment, and  are  looking  for  agents  in  the  large  cities. 
Mr.  A.  C.  Kuester,  formerly  with  The  Scofield  Co.,  con- 
tractors, Philadelphia,  has  recently  taken  charge  of 
agencies,    his    office   being  in   the   Frick    Bldg.,    Pittsburg. 

The  new  electric  generating  units  in  the  addition  to 
the  Lincoln  Wharf  station  of  the  Boston  Elevated  Ry, 
Co.,  are  two  Allis-Chalmers  direct  current  railway  type 
of  2.700  kw.  each.  They  are  multi-polar  compound- 
wound  and  are  driven  by  42  and  9ox6o-in.  engines, 
which  run  at  72   r.p.m. 

In  1900  the  Tonawanda  Iron  &  Steel  Co.,  of  North 
Tonawanda,  N.  Y.,  installed  a  4,000-h.p.  We-Fu-Go 
water  softening  and  purifying  system.  Since  that  time 
it  has  been  necessary  to  open  the  boilers  only  once  a 
year  for  washing  out  and  inspection.  They  have  just 
placed  a  second  order  with  Wm.  B.  Scaife  &  Sons  Co., 
of  Pittsburg,  Pa.,  for  an  addition  to  their  present  sys- 
tem, to  take  care  of  increased  boiler  capacity  of  4,000- 
h.p.,  making  a  total  of  8,000  h.  p.  Among  the  recent 
orders  taken  by  Wm.  B.  Scaife  &  Sons  Co.  for  We-Fu-Go 
water  softening  and  purifying  systems  are  the  following: 
Rochester  &  Pittsburg  Coal  &  Iron  Co.,  Walston,  Pa., 
1,250  h.p.,  (fourth  order);  Clearfield  Bituminous  Coal 
Corporation,  Rossiter,  Pa.,  1,800  h.p.;  Wickwire  Steel 
Co.,  Buffalo,  N.  Y.,  4,000  h.p.;  Union  Brewing  Co., 
Sharon,  Pa..,  500  h.p.;  Saratoga  Textile  Co.,  Saratoga 
Springs,  N  Y.,  2,400  gal.  per  hour;  American  Sheet  & 
Tin  Plate  Co.,  Cambridge,  O.,  2,000  h.p.;  People's 
Brewing  Co.,  Terre  Haute,  Ind.,  700  h.p. ;  and  a  joo- 
h.p.  Scaife  system  for  George  J.  Renner,  Jr.  Brewery, 
Youngstown,   O. 


PERSONAL    NOTES. 

Mr.  Julian  Kendrick  has  been  re-elected  city  engineer 
of  Birmingham,  Ala. 

Mr.  Arthur  O'Brien,  a  member  of  the  Fort  Orange 
Construction  Co.,  of  Troy,  N.  Y.,  has  been  apppointed 
city  engineer  of  Utica,  N.  Y. 

Mr.  L.  M.  Muzzy  has  been  appointed  an  assistant 
division  engineer  in  the  maintenance  of  way  department 
of  the  Boston  &  Albany  R.  R. 

William  H.  Ward,  a  well-known  contractor  of  Lowell, 
Mass.,  was  struck  by  a  derrick  boom  and  instantly  killed, 
recently.     He    was    78   years  old. 

Robert  Augst,  chief  engineer  of  the  Duluth  &  Iron 
Range  R.  R.,  Duluth,  Minn.,  and  an  authority  on  iron 
ore   dock  construction,   died  recently  aged   60   years. 

All  offices  connected  with  the  Stone  &  Webster  organi- 
zation in  Boston  have  been  collected  in  the  company's 
building  at   147  Milk   St.   corner  of  Batterymarch    St. 

Prof.  J.  P.  Jackson,  who  has  charge  of  instruction  in 
electrical  engineering  at  the  Pennsylvania  State  College, 
has  been  appointed  dean  of  the  School  of  Engineering 
there. 

Mr.  R.  O.  Jones,  formerly  chief  engineer  of  the 
Jeanesville  Iron  Works,  Hazleton,  Pa.,  has  become  chief 
engineer  of  The  Dayton  Hydraulic  Machinery  Co.,  Day- 
ton, Ohio. 

One  of  the  new  members  of  Congress,  Mr.  George  W. 
Gordon,  of  the  Tenth  district  of  Tennessee,  is  a  civil 
engineer.  He  rose  to  the  rank  of  brigadier-general  in 
the  Confederate  army. 

Mr.  Carl  C.  Witt  has  resigned  as  assistant  engineer  of 
the  Pierre  &  Fort  Pierre  Bridge  Ry.,  to  become  chief 
engineer  of  the  South  Dakota  R.  R',  Commission,  with 
headquarters  in  Sioux  Falls,   S.   D. 

Mr.  James  Logan,  one  of  the  most  active  trustees  of  the 
Worcester  Polytechnic  Institute,  has  been  elected  mayor 
of  Worcester,  Mass.,  He  is  the  first  vice-president  and 
general  manager  of  the  United  States  Envelope  Co. 

Mr.  William  J.  Moore,  assistant  professor  of  electrical 
engineering  at  Stevens  Institute,  Hoboken,  N.  J.,  has  re- 
signed to  accept  a  professorship  in  the  North  Carolina 
State  College  of  Agriculture  and  Mechanical  Arts. 

Mr.  Thomas  Appleton,  superintendent  of  construction, 
U.  S.  Public  Buildings,  Supervising  Architect's  Office, 
has  been  transferred  from  Evanston,  Wyo,,  to  the  super- 
vision of  the  new  post-office  and  court  house  building  at 
East  St.   Louis,    III. 

Mr.  James  Douglas,  vice-president  of  the  American^ 
Institute   of   Mining  Engineers,   has   given  to  the  United 
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States  Government  four  acres  of  land  on  the  Palisades 
of  the  Hudson,  including  the  site  occupied  by  Fort  Lee 
in    Revolutionary   times. 

Capt.  Robert  R.  Raymond,  Corps  of  Engineers,  U. 
S.  A.,  in  command  of  Company  K,  third  battalion  of 
Engineers,  has  been  ordered  to  Denver,  Col.,  as  chief 
engineer  officer  of  the  Department  of  the  Colorado,  to  re- 
lieve  First   Lieut.   George  R.   Spalding. 

Gen.  Cyrus  B.  Comstock,  Corps  of  Engineers,  U.  S.  A., 
has  given  to  the  National  Academy  of  Sciences,  of  which 
he  is  a  member,  the  sum  of  $10,000,  the  income  from 
which  is  to  be  devoted  to  the  advancement  of  knowledge 
in  magnetism,   electricity  and   radiant  energy. 

Mr.  Austin  Lord  Bowman,  consulting  civil  engineer, 
has  been  appointed  consulting  engineer  to  the  Depart- 
ment of  Bridges  of  New  York  City,  succeeding  Mr.  Henry 
B.  Seaman,  who  recently  resigned  to  become  chief  engi- 
neer of  the  New  York  Public  Service  Commission,  First 
district. 

Mr.  L.  D.  Hadwen,  assistant  engineer,  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  Co.,  bridge  and  building  depart- 
ment, has  been  appointed  acting  engineer  of  masonry 
construction  in  place  of  Mr.  J.  J.  Harding,  who  has 
been  assigned  to  other  duties  in  connection  with  the 
Pacific   Coast   extension. 

Prof.  Wm.  H.  Burr  and  the  engineers  of  the  Depart- 
ment of  Bridges  of  New  York  City,  are  being  congratu- 
lated on  the  approval  this  week  by  the  Municipal  Art 
Commission  of  the  plans  for  the  Henry  Hudson  Memorial 
bridge  described  at  length  in  the  current  news  supple- 
men  of  this  journal  ior  Nov.  16. 

The  fortieth  annual  convention  of  the  American  So- 
ciety of  Civil  Engineers,  will  be  held  in  Denver,  Col., 
beginning  on  Tuesday,  June  30,  and  ending  Friday,  July 
3,  :9o8.  The  first  meeting  of  the  society  for  1908  was 
scheduled  to  be  held  on  New  Year's  Day.  By  action  of 
the  board  of  direction  that  meeting  will  be  held  one  week 
later  on  Wednesday,  Jan.  8,  1908. 

Charles  Philo  Matthews,  professor  of  electrical  engi- 
neering and  director  of  the  electrical  laboratory  at 
Purdue  University,  Lafayette,  Ind.,  died  at  Phoenix.  Ariz., 
Nov.  23,  aged  40  years.  He  v/as  widely  known  for  his 
contributions  to  scientific  knowledge,  his  chief  work  being 
an  investigation  of  photometric  standards  for  arc  lights. 
He  was  collaborator  in  the  production  of  text  books  in 
physics  and  electricity  with  Professors  Nichols  and 
Shearer,  of  Cornel!  University,  and  with  Prof.  Ester- 
line,  of  Purdue  University,  and  he  also  published  a  num- 
ber of  papers  on  electrical   subjects. 

At  the  meeting  of  the  American  Society  of  Civil 
Engineers  Dec.  4  the  following  were  elected  to  member- 
ship: As  members — A.  L.  Black,  Engr.,  New  Orleans  Ry. 
&  Light  Co.,  New  Orleans,  La.;  Francis  Blossom,  mem- 
ber of  firm  of  Sanderson  &  Porter,  Engrs.  and  Contrs., 
New  York  City;  \V.  C.  Boyd,  Asst.  Engr.,  Pittsburg 
Railways  Co.,  Pittsburg,  Pa.;  G.  R.  G.  Conway,  Chf. 
Engr.,  Monterey  Water  Works  and  Sewer  Co.,  Ltd.,  and 
Monterey  Ry.,  Light  &  Power  Co.,  Ltd.,  Monterey,  Mex. ; 
S.  F.  Crecelius,  U.  S.  Engr.  Oflice,  Louisville,  Ky. ;  L.  N. 
Farnum.  Gen.  Mgr.  of  Constr.,  J.  G.  White  &  Co.,  New 
York  City;  James  B.  Goodwin,  senior  Asst.  Res.  Engr. 
of  Constr.,  McCall  Ferry  Power  Co.,  McCall  Ferry,  Pa.; 
R.  H.  Ober,  Engr.  of  Columbia  River  Bridge  at  Beverly, 
Wash.,  Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.,  Vulcan, 
Wash. ;  Umesaburo  Ogawa,  Prof,  of  Civil  Engineering, 
Kyoto-  Imperial  Univ.,  and  private  practice,  Kyoto.  Japan; 
E.  J.  Pearson,  Chf.  Engr.  Chicago,  Milwaukee  &  St.  Paul 
Ry.,  Pacific  Extension,  west  of  Butte;  Julius  Pitzman. 
Surv.  and  Civ.  Engr.,  St.  Louis,  Mo.;  Henry  Souther, 
Pres.  and  Treas.  The  Henry  Souther  Eng.  Corporation, 
Hartford,  Conn.;  C.  C.  Wilson,  Wilson  Sompayrac  & 
Urquhart,  Engrs.  and  Archts.,  Columbia,  S.  C.  As  asso- 
ciate members — M.  A,  Ananthalwar,  'Asst.  Engr.,  Chan- 
napatna  Sub.  Dtv.  of  Bangalore  Div.,  Mysore  Public 
Works  Dept.,  Channapatna,  Mysore,  India;  C.  N.  Ben- 
net,  Chf.  Engr.  and  Supt.  of  Constr..  Webster,  Monessen, 
Belle  Vernon  &  Fayette  City  Street  Ry.  Co. 
and  West  .Side  Electric  Street  Railway  Co..  Charleroi, 
Pa.;  J.  A.  Donahey,  Res.  Engr.,  Lake  Shore  &  Michigan 
Southern  R.  R.,  Darrowville,  Ohio;  T.  C.  Fischer,  Asst. 
Engr.,  Central  R.  R.  Co.  of  New  Jersey,  Elizabeth,  N. 
J. ;  J.  C.  Fruit.  Asst.  Mgr.  .-Vmerican  Plant,  American 
Bridge  Co.,  of  New  York,  Chicago,  III.;  H.  T.  Griswold, 
in  office  of  Gen.  Mgr.  of  Constr.  J.  G.  White  &  Co.,  New 
York  City;  A.  F.  Hartman,  Asst.  Engr.  and  Chf.  Drafts- 
man for  Geo.  F.  Hardy,  Mill  Archt.  and  Hydr.  Engr., 
New  York  City;  H.  P.  Hoyt,  Draftsman  and  Asst.  Engr., 
with  H.  S.  Ferguson,  Millinocket,  Me.;  C.  W.  Killam, 
Chf.  Engr.,  Peabody  &  Stearns,  Archts.,  Boston,  Mass.; 
E.  K.  Knight,  with  Cuban  Govt,  as  Engr.  in  charge  of 
constr,  of  water  supply  system  for  city  of  Camaguey, 
Cuba;  M.  J.  Leahy,  Engr.  in  charge  of  construction. 
Champion  Coated  Paper  Co..  Hamilton,  Ohio;  R.  J.  Mid- 
dleton,  Asst.  Engr.,  Bridges  and  Buildings,  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  Ottumwa,  la.;  Ray  Murray, 
Res.  Engr.  Poughkeepsie  Bridge,  Poughkeepsie,  N.  Y.; 
C.  H.  Quimby,  Jr.,  Res.  Engr.,  New  York,  Westchester 
&  Boston  Ry.  Co..  Mt.  Vernon,  N.  Y. ;  J.  P.  Richmond, 
First  Asst.  to  Prin.  Asst.  Engr.,  Executive  Div.  Board  of 
Water  Supply,  New  York  City;  R.  H.  Stearns,  Asst. 
Engr  Designer,  New  York  Board  of  Water  Supply,  New 
York    City;     George     Sykes,     Civ.     Engr.    and     Building 
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Contr.,  New  York  City;  H.  E.  Van  Ness,  Asst.  Engr., 
Central  R.  R.  Co.  of  New  Jersey,  Little  Falls,  N.  J.; 
S.  J.  Van  Ornum,  City  Engr.,  Pasadena,  Cal.;  E.  B. 
Wardle,  Asst.  Engr.  for  Geo.  F.  Hardy,  Mill  and  Hydr. 
Engr.,  New  York  City;  H.  W,  Woodcock,  Civ.  Engr.  and 
City  Surv.,  Brooklyn,  N.  Y. ;  A.  M.  Zabriskie,  Asst. 
Engr.,  Central  R.  R.  of  New  Jersey,  Plainfield,  N.  J. 


TRADE     PUBLICATIONS. 

The  Berger  Mfg.  Co.,  Canton,  O.,  has  recently  issued 
a  pamphlet  on  sheet  metal  building  material  which  it 
manufactures  from  the  ore  to  the  storehouse.  The 
variety  of  materials  supplied  is  very  extensive,  includ- 
ing all  kinds  of  metal  roofing,  eaves  troughs,  conductor 
pipes,  cornices,  ridging,  finials  and  other  exterior  metal 
work,  and  all  kinds  of  interior  metal  finish  such'  as 
metal  ceilings,  wall  covering,  metal  lath  and  construc- 
tion materials.  A  specialty  is  also  made  of  metal  win- 
dow frame  and  sash,  skylights,  and  ^  steel  filing  de- 
vices, lockers  and   other  fireproof   furniture   for  offices. 

A  well-prepared  catalogue  of  the  truss  method  of 
reinforcement  has  just  been  published  by  the  Truss 
Metal  Lath  Co.,  147  Fourth  Ave.,  New  York.  The 
truss  metal  lath  and  Kuhne's  clinch  lath  are  referred 
to  in  considerable  detail  and  simple  and  economical 
methods  of  construction  of  partitions  and  hanging  ceil- 
ings, by  the  use  of  these  forms  of  lath  are  suggested. 
A  set  of  specifications  is  included  in  the  catalogue  an^ 
instructions  are  presented  for  the  use  of  temporary 
studding  in  erecting  partitions,  the  insertion  of  gas  pipes 
and  conduits  in  the  center  of  thin  partitions,  fastening  to 
door  and  window  bucks,  forming  corners  and  similar 
work.  A  report  is  given  of  fire  and  water  tests  made 
of  this  partition  construction,  which  has  been  approved 
by  the  New  York  building  department,  and  there 
are  illustrations  of  a  large  number  of  installations  in 
which  the  lath  is  used,  including  concrete  fencing  rein- 
forced with  the  truss  lath. 

The  use  of  lifting  magnets  for  the  rapid  handling  of 
materials  is  discussed  in  a  32-page  pamphlet  just  is- 
sued by  the  Cutler-Hammer  Clutch  Co.,  of  Milwaukee, 
which  contains  a  number  of  full-page  ilustrations  show- 
ing lifting  magnets  handling  pig  iron,  steel  stampings, 
castings,  scrap  and  other  material,  together  with  dia- 
grams, data  on  current  consumption,  and'  information  on 
lifting  capacity  of  magnets.  A  new  cable  take-up  de- 
vice is  also  described  and  reference  is  made  to  the 
Cutler- Hammer  system  of  control  by  which  the  strong 
kick  which  occurs  when  the  circuit  is  suddenly  opened 
on  a  magnet  coil,  is  automatically  shunted  to  a  dis- 
charge resistance,  thus  protecting  the  magnet  insula- 
tion by  dissipating  the  energy  of  the  induced  voltage 
outside   of  the   coil   itself. 

The  General  Electric  Co.,  Schenectady,  N.  Y.,  has 
recently  issued  two  bulletins  of  particular  interest  on 
heavy  electric  traction,  one  concerning  the  electrification 
of  the  West  Shore  R.  R.  between  Utica  and  Syracuse, 
and  the  other  on  the  electric  locomotive  in  heavy 
passenger  and  freight  work.  The  former  is  a  well- 
illustrated  pamphlet  of  24  pages  describing  the  entire 
electrification  equipment  and  shows  typical  third  rail  and 
overhead  line  construction,  trains,  substations  and  operat- 
ing train  sheets  that  well  indicate  the  increase  in  traffic 
over  steam  operation  with  the  same  track  capacity.  The 
pamphlet  on  electric  locomotives  illustrates  a  number 
built  by  this  company  and  several  proposed  types,  the 
entire  group  embracing  a  series  ranging  from  17  to  150 
ton  units  and  adapted  for  all  classes  of  service. 

Recent  bulletins  of  the  Electric  Storage  Battery  Co., 
Allegheny  Ave.  and  19th  St.,  Philadelphia,  Pa.,  explain 
the  use  of  the  storage  battery  in  connection  with  alter- 
nating-current power  transmission,  one  describing  an 
installation  of  275  type  R-33  chloride  cells  at  one  of 
the  substations  of  the  Spokane  &  Inland  Empire  System 
in  Washington,  and  the  other  describing  apparatus  fur- 
nished for  use  in  alternating  current  regulation.  The 
operation  of  the  split-pole  variable  ratio  convertor  and 
of  the  carbon  regulator  are  explained.  As  a  result  of 
the  installation  on  the  Inland  Empire  System,  it  is 
stated  that  the  bills  for  power,  which  is  purchased  from 
the  Washington  Water  Power  Co.,  have  been  reduced 
by  one-half. 

The  Ashcroft  prismatic  water  gauge  for  indicating 
boiler  water  levels  is  described  in  a  recent  pamphlet 
issued  by  the  Ashcroft  Mfg.  Co..  85  Liberty  St.,  New 
York.  The  gauge  utilizes  a  special  flat  glass  of  peculiar 
quality,  little  affected  by  changes  of  temperature,  which 
is  enclosed  in  a  metal  chamber  so  designed  as  to  ap- 
pear black  in  the  portion  below  the  water  level,  while 
taking  on  a  silvery  appearance  above.  The  water  level 
indications  are  stated  to  be  exceptionally  clear  and  this 
design  ensures  almost  entire  freedom  from  glass  break- 
ages. 

The  Oswego  Boiler  &  Engine  Co.,  Oswego,  N.  Y.,  has 
issued  a  revised  edition  of  its  catalogue  on  the  Oswcgo- 
McNaull  water-tube  boilers.  This  is  of  the  steel  header 
type  with  straight  tubes  and  longitudinal  drums,  and  if 
so  designed  that  it  may  be  shipped  in  sections  and 
erected  in  the  field  without  driving  rivets.  The  details  of 
construction  and  the  advantages  of  the  principal  features 
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are  explained,  and  data  added  relative  to  the  horse 
power  and  principal  dimensions  of  the  various  sizes  of 
units  built.  It  is  stated  that  nearly  200,000  h.p.  of  tbeic 
boilers   are   now    in   operation. 

Power  pumps  and  paper  mill  machinery  are  listed  in 
a  catalogue  lately  issued  by  the  Sandusky  Foundry  k 
Machine  Co.,  Sandusky,  Ohio.  The  line  of  pumps  em- 
braces single-acting  types  ranging  in  capacity  from  3  to 
1,000  gal.  per  minute  and  for  pressures  from  50  to  5,000 
lb.,  and  double-acting  pumps  of  500  to  2,soo-gal.  capacity 
and  for  pressures  from  40  to  350  lb.  In  this  line  are 
also  included  vacuum  pumps  and  stuff  and  sewage  pumpi 
and  a  series  of  low-pressure  multiple-cylinder  pumps 
for  tank  purposes.  In  paper  machinery  revolving  suc- 
tion rolls,  centrifugal  screens  and  the  MiUspaugh  shower 
pipe  system  are  shown. 

A  booklet  on  slag  and  its  uses  has  been  published  by 
Emanuel  &  Co.,  Catasauqua,  Pa.,  in  which  there  is  an 
extended  discussion  of  the  use  of  slag  for  concrete. 
The  properties  necessary  in  slag  for  successful  use  in 
concrete  are  pointed  out  and  a  large  number  of  sla( 
concrete  works  are  referred  to.  The  use  of  slag  for 
fireproofing  is  explained,  and  underwriters'  tests  of 
structures  constructed  of  this  materiaf  are  quoted.  Other 
uses  of  slag  mentioned  are  for  paving,  road  making  and 
roofing,  it  being  considered  preferable  in  many  ways  to 
gravel  for  covering.  The  pamphlet  is  profusely  illua- 
trated. 

A  catalogue  of  valves  and  fittings  for  ammonia  ha* 
been  issued  by  the  Crane  Co.,  Chicago,  III.,  embracinj 
an  extensive  line  of  special  equipment  for  use  in  connec- 
tion with  refrigerating  machinery.  There  are  included 
globe  angle  and  cross  valves,  expansion  valves,  check 
valves  and  all  types  of  fittings  and  flanges,  including  the 
special  return  bends  for  condenser  construction.  A 
specialty  is  made  of  Boyle  unions  and  brine  cocks.  Forty 
pages  of  the  book  are  devoted  to  tables  of  properties  of 
ammonia  and  other  data  used  in  connection  with  the 
design  and  operation  of  ammonia  refrigerating  equip- 
ments. 

The  eighth  edition  of  the  caulogue  of  the  Eugene 
Dietigen  Co.,  181  Monroe  St.,  Chicago,  is  a  well  bound 
volume  of  473  pages,  measuring  5^  x  8!4  in.  Drawing 
materials  and  surveying  instruments  in  great  variety  to 
suit  all  conditions  and  tastes  are  described  and  illua- 
trated.  Gem  Union  and  Richter  drawing  and  Dietigen 
surveying  instruments  receive  especially  good  attention. 
The  excellent  illustrations  and  fiill  descriptions  •will 
make  the  book  of  value  to  those  who  are  selecting  draft- 
ing  room  equipment    and   engineers'    supplies. 

The  Ferro-Concrete  Construction  Co.,  Cincinnati,  hat 
sent  out  a  cover  for  binding  the  bulletins  which  it 
issues  from  time  to  time,  describing  its  work.  Separate 
bulletins  are  issued  for  different  classes  of  work.  Among 
the  bulletins  received  are  those  on  office  buildings, 
theatres  and  hotels,  factory  buildings,  footings,  piers, 
retaining  walls,  stacks  and  tanks,  tests  of  floors,  and  a 
reprint  of  an  article  on  the  16-story  reinforced  con- 
crete  Ingalls  Building  in   Cincinnati 

The  Gould  Storage  Battery  Co..  New  York,  has  re- 
cently issued  two  bulletins,  referring  to  the  use  of  stor- 
age batteries  in  electric  railway  systems.  One  contains 
a  comprehensive  description  of  an  installation  of  two 
240-ampere-hour  batteries  on  the  line  of  the  Dayton  & 
Western  Ry.  for  use  in  connection  with  the  railway's 
power  distribution  system,  and  the  other  a  40o-ampere- 
hour  battery  in  connection  with  the  alternating  current 
distribution  of  the  Rutland  Railway,  Light  &  Power  Co. 
A  pamphlet  has  been  issued  of  the  Liberty  Manufac- 
turing Co.,  6.910  Susquehanna  St.,  Pittsburg,  Pa.,  de- 
scribing the  flue  cleaners,  water  strainers,  oil  purifier, 
and  the  blow-off  valve  manufactured  by  this  company. 
The  flue  cleaners  include  a  heavy-duty  type  for  use 
in  tubes  carrying  heavy  scale,  the  Liberty  standard 
cleaner,  the  Liberty  pneumatic  cleaner  and  the  Niagara 
cleaner  of  the  turbine  type.  The  Faber  blow-off  valve 
has  a  steam  jet  for  cleaning  the  seat  of  the  valve  of 
scale  and  sediment  before  the  disc  seats  itself   firmly. 

Bruner  steel  wagons,  all  parts  of  which,  including  the 
wheels  and  the  box,  are  made  of  cold  pressed  steel,  are 
described  in  a  small  folder  from  The  Bruner  Steel 
Wagon  Co.  Wapakoneta,  O.  They  are  used  for  farm 
work,  trucking,  logging  and  general  purposes,  and  not 
only  present  a  neat  appearance,  but  are  said  to  be 
lighter  than  wagons  of  similar  size  made  of  wood.  The 
wheels  are  made  of  two  circular  cone-shaped  discs  with 
flanged  edges  which  are  forced  into  the  tire  under  great 
pressure  by  a  hydraulic  press.  Holes  arc  punched 
through  the  tire  and  the  flanges  of  the  discs  and  the 
parts  riveted  together,  the  rivets  being  countersunk  on  the 
outside    of    the    tire. 

The  Rathbun  vertical  gas  engines  are  described  in 
a  well-illustrated  catalog  recently  issued  by  the  S.  M. 
Jones  Co.,  Toledo,  O.  This  company  has  built  engines 
for  use  with  producer  or  natural  gas  since  1896.  It 
has  developed  many  refinements  of  details  in  two  or 
three  cylinder  vertical  types  and  has  recently  perfected 
a  six-cylinder  engine  which  it  especially  recommends  for 
use  with  6ocycl«  alternating  current  electrical  generator! 
to  be  operated  in  parallel. 
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OF    tPfOIAL    INTCmST    TO 

OONTRACTOR*.  BUILDERS,  KNaiNKKRS 

AND  MANUFACTURERS 

fniHtnUBO   AMD    BUILIMHO  SUPPUtS 

WATER. 

S»Ut  Arrtmf4  Atthtbrtieatly  by  Statts. 

Pktrmir,  Atim. — New  bid<  will  be  received  on  J«n.  lo 
by  Kebt.  A.  Crmic.  Sunt.  Water  l)ej)t..  for  laj-ing  c.  i. 
water  npe,  as  adirertisca  in  The  Engineering  Record. 

'Kat  were  opened  on  Dec.  i  for  furnishing  material 
for  water  work*  conMnaction,  and  contracts  are  reported 
I*  kaee  been  awarded  as  follows:  For  pipe,  to  the 
ABcrican    Cast    Iron    Pipe    Co.,    Birmingham,    Ala.,    $86, 

K«-rL  •?««*»»».   **">'  company,   at   $65  per  ton;   hydranU, 
D.  A\ood  k  Co..  Cliican>.  U.,  $4,511.  and  Talves  and 
boxes,  the  Lodlow  Valve  Mfg.  Co.,  Troy,  N.  V.,  $5,748. 

Lsw  AuttUt.  Cal. — This  city  is  reported  to  have  pur- 
chased property  at  head  of  San  Fenundo  Valley  as  a 
•ite  for  the  twin  storage  reservoirs  for  the  waters  of  the 
Owens  River.  .\t  this  end  a  dam  half  a  mile  long  and 
ije  ft.  high  will  be  built:  4.000.000  ft.  of  earth  roust 
be  refliOTed.  at  an  expense  of  $500,000.  The  volume  of 
water  stored  will  be   10,000,000,000  gal. 

.  Oaklmd.  Co/.— Mfyor  Mott  has  signed  the  ordinance 
appropriating  $40,000  toward  the  construction  of  a  salt 
water  plant  for  auxiliary  fire  protection.  The  system  as 
projected  contemplates  mains  through  the  business  sec- 
tioB  of  the  city  and  the  utilization  of  the  main  lake 
•ewer,  a  6-ft.  aqueduct  connecting  Lake  Merritt  with 
San  Francisco  Bay.  traversing  jjd  St.,  and  a  reservoir 
for  salt  water.  The  whole  plant  is  to  cost  about  $100,000. 
The  $4a,«oo  appropriated  is  placed  at  the  disposal  of 
tbe  Bo.  of  Public  Works,  with  which  to  commence  the 
canatrvction  of  the  pumping  plant  at  the  WiUo-^s,  on 
tkc  shore  of  Lake  Merritt.  Any  surplus  is  to  be  used 
for  tbe  laying  of  mains. 

Uektlmmnt  Hill.  Cal.— A.  E.  Shaw,  of  Berkeley,  is  re- 
ported interested  in  the  organization  of  the  Mokelumne 
Water  Co.,  recently  formed,  to  take  over  a  plant  in  • 
Calaveras  County.  The  company  is  said  to  have  a 
lital  of  $1,500,000  and  will  expend  a  large  sum  in 
■''—^  and  repairing  the  property,  building  dams  and 
other   improvements. 
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struction  of  water  works,  consisting  of  about  2  miles  of 
c.  i.  distribution  pipe  line  system  and  7s,ooogal.  steel 
tank  and  steel  tower;  probable  cost,  $22,500.  Engineer, 
Oscar  Claussen.  German-American  Bank  Bldg.,  of  St. 
Paul. 

St.  Louis.  Mo. — The  question  of  constructing  a  water 
system  for  fire  protection  is  under  consideration;  proba- 
ble cost  $2,000,000.  Benj.  C  Adldns,  Water  Comrs., 
312  City  Hall. 

Harlowton,  Uont.—Set  "Power  PlanU,  Gas  and  Elec- 
tricity." 

Liiiralii  Neb. — The  Water  Com.  is  reported  to  be  con- 
sidering the  question  of  an  improved  water  supply. 

Orange,  N.  J. — Bids  will  be  received  until  Jan.  i  by 
the  Common  Council  for  suction  and  delivery  pipe  con- 
nections of  pumping  engine  at  the  Chestnut  St.  Pumping 
Station;  also  bids  for  steam  and  feed  water  piping  at 
the  Chestnut  St.  Pumping  Station.  Willet  B.  Gano, 
City  Ok. 

Jersey  City,  N.  J.—C.  H.  Van  Keuren,  Ch.  Engr. 
Street  and  Water  Comrs.,  is  reported  to  have  been  au- 
thorized to  prepare  plans  and  specifications  for  two  36-in. 
pipes  under  Hackensack  and  Passaic  Rivers;  estimated 
cost  $100,000.        • 


Joknstotm,  Colo. — The  citizens  are  reported  to  have 
Toled  to  issue  $20,000  bonds  for  the  consuuction  of 
water  works. 

.^i*»  .-^"'"W,  Coto.—\\.  R.  Murphy,  City  Engr.,  writes 
that  bads  will  be  called  for  about  Feb.  i  for  the  con- 
(tmction  of  water  works,  to  cost  about  $67,000. 

yacon,  Ca.—C.  K.  Lawrence,  of  Savannah,  Ch.  Engr. 
of  the  Central  of  Georgia  Ry.,  is  reported  to  have 
prepared  plans  for  the  construction  of  a  water  plant 
at  the   railway  shops;  estimated  cost,   $30,000. 

Ttrim  Falls,  Idako.  —Tbe  Twin  Falls  Salmon  River  Irri- 
gation Co.  is  reported  incorporated  with  a  capital  of 
l;oo,ooo,  bjr  L  B.  Perrine,  H.  L.  HoUister.  Robt.  Mc- 
Gulom  and  others,  to  construct  a  reservoir  system  to 
CMt  about  $2,;oo,ooo.The  water  is  uken  from  Salmon 
KtTCr  after  being  stored  in  a  reservoir  that  will  hold 
|So,oeo  acre  feet.  The  dam  will  be  70  ft.  across  at  the 
bottoa  and  will  be  200  ft.  high;  a  tunnel  will  be  driven 
froas  the  lava  wall  of  the  river,  located  at  a  point  75  ft. 
hdow  top  of  the  dam,  a  distance  of  3.000  ft.  The  tun- 
nel wiU  open  directly  upon  the  land  to  be  irrigated  and 
win  require  no  canals  other  than  for  distribution  of 
r.  r«ear  the  head  of  the  river  a  reinforcing  reser- 
iato  be  installed.  Title  to  a  section  of  land  has  been 
17  miles  southwest  of  Twin  Falls  near  center  of 
■ew  tract,  upon  which  the  town  of  Hollister  will  be 
located.  A  telnhofse  and  power  line  has  been  surveyed 
from  Twin  FaOa  and  work  on  the  same  will  begin  at 
aaec  J.  E.  Hayes,  the  engr.  who  laid  out  Twin  Falls. 
win  begin  at  once  the  work  of  laying  out  the  town  of 
BoUisler. 

'CkUago,  111. — We  are  informed  that  the  contract  for 
fnrnishing  5,300  tons  c.  i.  water  pipe  (bids  opened  Dec. 
j)  has  been  awarded  to  U.  S.  Cast  Iron  Pipe  &  Fdry. 
Co.  at  $27.20  per  ton. 

Xocklon,  lU. — Geo.  C.  Morgan,  of  Chicago,  Is  reported 
to  be  preparing  plans  and  estimates  for  water  works; 
probable  cost.  $17,000. 

£ri«iu«««.  111. — The  Bd.  of  Local  Improv.  has  ordered 
ordinance  prepared  for  laying  6-in.  water  main  in  Mil- 
Imm  St.;  tstimated  cost.  $2,772.  Ready  (of  letting  about 
April   I.  if  confirmation  is  had  in  court. 

Claremore,  InJ.  Ter. — G.  W.  Chalfant,  who  will  be 
Sapt.  in  charge  of  construction  of  proposed  water  works 
improvenicnts,  writes  that  bids  will  probably  be  called 
for  in  about  2  weeks  from  plans  of  Bums  &  McDonnell, 
Scan itt  Bldg.,  Kansas  City,  Mo.;  probable  cost,  $35,000. 
W.  P.  Johnson,  City  Recorder. 

Baltimore,  Md. — Bids  will  be  received  until  Dec.  18 
by  the  Bd.  Awards  (J.  Barry  Mahool.  Pres.)  for  fur- 
nishing and  delivering  to  the  Water  Bd.  supplies  for  the 
year  ending  Dec.  31,  1908,  including  lumber,  brick, 
eeaMBt.  c  1.  work,  lead-lined  iron  pipe,  c.  i.  pipe  and 
brass  castings,  water  meters,  hauling  pipe,  pipe 
etc     Alf.  M7  Quick.  Water  Engr. 

*Ci(iii{>er/aN<f,  Ud. — Fred  M.  Prescott.  of  Milwaukee, 
Wis.^  is  reported  to  have  secured  the  contract  for  fur. 
Biahtof  and  installing  complete  at  the  water  works  a 
$,ao*,oe»gaL  pumping  engine  for  $23,410. 

Baton.  Uais. — See  "Miscellaneous." 

Btkhertown,    Mats. — The    Bd.    of    Selectmen    and  the 

Water   Supply  Con.    are   reported    to  be  considering  the 

qncation  of  proctiring  a  water  supply  for  fire  ana  do- 
■acatic  purposes. 

Marian,  Mats. — Louts  E.  Hawes,  101  Tremont  St, 
Boitoa,  is  reported  to  have  been  appointed  as  engineer  of 
eoBstraction  of  tbe  proposed  water-works,  and  is  now 
■wiring  sonrcys  for  same. 

Blandford.  Matt, — C  A.  Tinker,  of  Springfield,  has 
bees  sdccted  to  make  surveys  and  estimates  looking  to 
dw  construction  of  water  works.  It  is  proposed  to  peti- 
tion State  Legislature  for  permission  to  issue  $20,000 
bond*  for  the  pnrpoac.  Rev.  S.  G-  Wood,  Secy.  Water 
Con. 

Sank  Rapids,  Ifims.— Bids  will  be  received  by  W.  H. 
Fletcher,    Village  Becorder,    nntil   Dec.   27    for    the  con- 


Albanw  K.  V.— City  Comptroller  Howard  X.  Fuller 
will   receive  bids  until  Dec.   11   for  $100,000  water  bonds. 

NexB  York  K.  Y. — Bids  will  be  received  by  the  Comr. 
Water  Supply.  Gas  and  Electricity  until  Dec.  18  for  fur- 
nishing, delivering  and  constructing  gate  vaults  for  the 
high-pressure  pumping  stations  located  at  Gansevoort  and 
\\>st  Sts.  and  at  Oliver  and  South  Sts.,  Boro.  Manhattan. 

Albion,  X.  Y. — The  taxpayers  are  reported  to  have 
voted  in  favor  of  appropriating  $500  to  locate  a  pure 
and  adequate  water  supply. 

Mt.  Otite.  N.  C. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Burlington,  N.  C.—A.  F.  Barrett,  Mayor,  writes  that 
the  citizens  on  Dec.  3  voted  to  issue  $100,000  bonds  for 
constructing  water  works  and  a  sewerage  system. 

tVorlkington.  O. — Bond  S.  Neff.  of  Powell  ,wbo  was 
recently  granted  a  franchise  for  water  works  at  Worth- 
ington,  writes  that  bids  will  be  received  about  Apr.  i  for 
construction,  to  cost  about  $35,000. 

Anadarko,  Okla.—See  "Power  Plants,  Gas  and  Elec- 
tricity. 

Enid.  Okta.— Set  "Sewerage  and  Sewage  Disposal 
Plants." 

Philadelphia,  Pa,— The  Council's  Water  Com.  on  Dec. 
5  approved  the  Water  Bureau's  budget  for  next  year, 
calling  for  an  appropriation  of  $^,420, 667.  Included  m 
that  amount  was  $1,700,000  for  improvement,  extension 
and  filtration  of  the  water  supply. 

.\ccording  to  local  press  reports,  it  is  proposed  ^  to 
supply  the  entire  city  with  filtered  water  by  the  spring 
of  1909.  Only  three  contracts  are  yet  to  be  let  before 
every  unit  will  be  in  working  order.  These  are  for  coal 
handling  machinery  at  the  Lardner's  Point  pumping  sta- 
tion, the  preliminary  filter  wash  pumps  and  the  shelter 
houses  and  administration  building  at  Torresdale.  Fred 
C.  Dunlap,  Ch.   Engr.,   Water  Bureau. 

•Afoji>;o.  P.  /.—J.  F.  Case,  Ch.  Engr.,  Dept.  Sewer 
and  Water  Works  Construction,  writes  that  the  following 
are  the  totals  of  bids  opened  on  Sept.  14  for  valves  and 
sluice  gate  for  use  in  gravity  system  of  water  works: 
Findlay  &  Co.,  of  Kilmarnock,  Scotland,  with  office  at 
Manila  $5,417  (awarded  contract):  Manuel  Earnshaw  & 
Co.,  $6,646;  Fred  Wilson  &  Co.,  $6,804;  Frank  Strong, 
$S,694,  and  Henry  VV.  Peabody  &  Co.,  $6,253  (bidders 
all  of  Manila). 

Columbia,  S,  C. — It  is  prooosed  to  lay  a  double  8-in. 
main  along  Main  St.  from  Richland  to  Cervais  St.,  at  a 
cost  of  about  $12,000. 

Teague,  Tex. — W.  R.  Boyd,  Jr.,  Mayor,  writes  that  an 
election  will  be  held  on  Jan.  2  to  vote  on  issuing  bonds 
for  the  construction  of  water  works. 

Childress,  Tex. — Jos.  H.  Aynesworth,  City  Secy.,  writes 
that  the  proposed  water  works  will  cost  about  $15,000. 
Plans  and  specifications  have  not  yet  been  prepared. 

Bronte,  Tex. — It  is  reported  that  plans  and  specifica- 
tions are  being  prepared  for  the  construction  ot  water 
works. 

Salt  Lake  City,  Utah.— City  Engr.  L.  C.  Kelsey  is  re- 
ported to  have  recommended  that  a  5,000.000-gal.  reser- 
voir be  built  at  the  intake  in  the  City  Creek  Canyon. 

Puyallup,  Wash. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Odessa,  Wash.—W.  M.  Nevins,  Town  Clk.,  writes 
that  about  $15,000  will  be  expended  for  water-works 
improvements.     Engr..   W.    M.    Schoonover,  of   Odessa. 

Seattle,  Wash. — R.  H.  Thomson,  City  Engr.,  has  made 
the  following  estimates;  Phinney  Ave.,  connecting  fire 
hydrants  to  existing  mains,  $20,200;  East  Olive  St.,  water 
mains,  $10,700,  and  Bagley  Ave.,  grading,  $27,400. 

An  ordinance  has  been  passed'  providing  for  the  con- 
struction of  a  salt  water  fire  protection  system  and 
pumping  plant,  to  cost  about  $340,000. 

Lethbridge,  Alia. — The  question  of  constructing  water- 
works is  reported   under  consideration. 

Winnipeg,  Man. — It  is  stated  that  bids  will  he  re- 
ceived by  the  Bd.  Control  (M.  Peterson,  Secy.)  until 
Jan.  2  for  supplying  and  installing  pumping  and  air 
compressing  macninery  for  well  No.  7. 

Brantford,  Onl. — This  city  is  reported  to  have  peti- 
tioned the  Ontario  Ry-  and  Municipal  Board  for  permis- 
sion to  issue  bonds  to  extend  the  water  works  . 

Aylmer,  Onl. — J.  Bradley,  Town  Clk.,  writes  that  con- 
tract has  not  yet  been  let  for  water  conduit,  and  the  city 
is  still  open  for  bids;  probable  cost,  $8,000.  Engineer, 
jas.   .^.  Bell,  of   St.   Thomas. 

SEWERAGE   AND  SEWAGE   DISPOSAL. 

Notes  Arranged  Alphabetically  by  States. 

East  Lake  (P.  O.  Birmingham),  Ala. — The  question  of 
constructing  a  sewerage  system  is  being  considered; 
probable  cost,  $25,000. 

Los  Angeles,  Cal, — ^The  Bd.  of  Pub.  Wks.  on   Nov.  22 
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authorized'  City  Council  to  construct  Arroyo  de  las 
Posis  sewer  at  a  cost  of  $18,000;  Boyle  Heights  sewer, 
at  a  cost  if  $10,000.  and  West  Boyle  Heights  main 
sewer,  at  a  cost  of  $15,000. 

Durango  Co/c— Bids  will  be  received  until  Jan.  6  by 
Herman  Berndt,  Mayor,  for  furnishing  material  and  con- 
structing 3  sanitary  sewers  in  Sewer  Dist.  No.  i,  said 
sewers  to  be  known  as  Sewers  Nos.  I,  2  and  3,  as  ad- 
>-ertised  in  The  Engineering  Record. 

Hartford  Co««.— Local  press  reports  state  that  bids 
will  probably  soon  be  asked  for  the  construction  of  tunnel 
Sec  B  of  the  Homestead  Ave.  intercepting  sewer  sys- 
tem.    F.  L.  Ford,  City  Engr. 

•Washington,  D.  C— E.  G.  Gummel,  612  F  St.,  N.  W., 
is  reported  to  liave  secured  the  contract  for  constructing 
sewers  in  Arkansas  Ave.  (bids  opened  Nov.  25)  for 
$12,925. 

Ft  Du  Pont,  Delaware  City.  Del.— The  following  are 
the  bids  opened  at  the  office  of  Capt.  J.  L.  Knowlton, 
Q  M  ,  on  Nov.  25  for  (11)  remodeling  sewer  system,  (.(>) 
2  sewage  ejectors  and  ejector  chamber,  at  Ft.  Du  Pont: 
Tos.  Anderson,  Delaware  City,  a  $4,924;  Harry  A.  Mil  er, 
Wilmington,  a  $7,780,  b  $7,195:  M-  B.  Bunyear,  Chester, 
Pa.,  o  $4,300,  b  $7,900. 

Forsyth  Ga. — We  are  informed  that  the  Mayor  and 
Aldermen'on  Dec.  6  rejected  all  bids  received  for  $15,000 
sewer  bonds  and  the  city  will  not  install  any  sewers  for 
the  present.  '  H.  F.  Wilder,  City  Ok. 

Pekin  III. — It  is  reported  that  specifications  are  being 
prepared  for  a  sewer  system  for  the  North  Dist. 

Moline  111. — There  is  reported  to  be  a  movement  on 
foot  by  the  citizens  of  the  6th  Ward  to  secure  sewerage 
system  for  that  portion  of  the  city.  ' 

Ft.  Dod^e.  la. — K.  E.  Beal,  City  Clk.,  writes  that  it  is 
proposed  to  construct  new  pipe  sewers.  Engineer.  C.  H. 
Reynolds,  of  Ft.  Dodge.  , 

Traer,  la. — The  City  Council  is  reported  to  be  con- 
sidering'the  construction  of  a  sewerage  system. 

Sterling,  Kan. — D.  J.  Fair,  Mayor,  writes  that  no  engi- 
neer has  yet  been  seelcted  for  the  proposed  sewerage 
system;  if  constructed  it  will  cost  about  $43,000. 

"Baton  Rouge.  La. — Krumbhaar  &  Aiken,  of  New  Or- 
leans, are  reported  to  have  secured  the  contract  for  the 
construction  of  an  electrical  sewerage  station  for  Baton 
Rouge,   at  $3,200. 

"St.  Paul,  Minn. — The  contract  for  constructing  St. 
Anthony  Park  sewer  system,  about  12  miles  in  length,  was 
awarded  by  Bd.  of  Pub.  Wks.  on  Dec.  2  to  the  Oneral 
Contracting  Co.,  430  Temple  Court,  Minneapolis,  for 
$317,000.  ,        J    r 

Specifications  are  reported  to  have  been  completed  tor 
a  sewer  on  Armstrong  Ave.  from  View  St.  to  Chats- 
worth  St.,  4  blocks  long,  to  have  900  ft.  tunneled  in  the 
sand   rock. 

Specifications  for  a  sewer  on  the  West  Side  to  cover  13 
blocks  have  been  completed  and  presented  to  the  Board 
of  Pub.  Wks.  The  sewer  is  in  three  parts.  It  will  ex- 
tend on  Stickney  St.  from  south  city  limits  to  Concord 
and  Curtice  Sts.  and  to  the  Chicago  Great  Western 
right-of-way.  Another  section  on  Andrew  St.  will  con- 
nect with  the  Concord  sewer,  and  another  branch  on 
Page  St.  from  Andrew  will  make  similar  connection.  It 
will  be  constructed  in  the  spring. 

Duluth,  Minn. — It  is  reported  that  it  is  proposed  to 
construct  a  trunk  line  or  outlet  sewer  for  West  Duluth. 

Minneapolis,  Minn. — Local  press  reports  state  that  the 
city  engineer's  office  will  commence  at  once  plans  for  a 
tunnel  and  drop-shaft  on  38th  St.  at  the  Mississippi  River 
as  a  preliminary  step  to  establish  a  new  sewer  system 
throughout  the  extreme  southern  portion  of  city,  includ- 
ing Linden  Hills  and  Cottage  City.  L.  A.  Lydiard,  City 
Clk. 

St.  Louis,  Mo. — We  are  informed  that  an  ordinance  is 
now  under  consideration  providing  for  the  construction 
of  sewers  in  Wyoming  Street,  Dist.  No.  21.  to  be  known 
as  Glaze  Creek  sewer,  to  cost  about  $140,000.  A.  J. 
O'Reilly,  Pr.es  Bd.  Pub.  Improv. 

Elisabeth,  N.  J. — Bids  will  be  received  until  Dec.  16 
by  the  City  Council,  for  furnishing  material  and  con- 
structinft  1,710  lin.  ft.,  10,  12  ana  15-in.  pipe  sewer, 
1,596  lin.  ft.  6-in.  pipe,  26  6xi5-in.,  32  6xi2-in.,  56 
6xio-in.  connections,  12  manholes,  etc. 

Niagara  Fallf,  N.  F.— The  Bd.  of  Pub.  Wks.  is  re- 
ported to  have  approved  the  plans  of  City  Engr.  Read 
for  a  tunnel  trunk  sewer  on  Royal  Ave.  for  the  relief 
of  the  factories  to  the  east  of  Echota.  Estimated  cost, 
$67,000. 

Troy,  N.  Y. — See  "Street  Cleaning  and  Garbage  Dis- 
posal. 

Albion,  N.  Y. — The  Village  Trus.  are  reported  to  be 
considering  the  question  of  establishing  a  system  of  sew- 
age disposal  for  the  village. 

'White  Plains,  N,  Y. — Bids  were  opened  on  Nov.  27 
at  the  office  of  the  Bronx  Valley  Sewer  Comn.,  2  Grand 
St.,  White  Plains,  for  constructing  the  Bronx  Valley 
sewer,  and  we  are  informed  that  the  contract  has  been 
awarded  to  the  Mack  Paving  &  Constr.  Co.,  of  I'hiladel- 
phia.  Pa.;  contract  price  reported  to  be  $1,800,000. 
The  bids  called  for  furnishing  work  and  mate- 
rials necessary  for  the  watertight  and  endurinj?  con- 
struction of  each  one  of  the  seven  sections,  which  to- 
gether comprise  about  12  miles  of  circular  sewer  from  3J4 
to  6  ft  diam.  and  about  3  miles  of  circular  lined  tunnel 
mostly  6J^  ft.  and  H'/j  ft.  diam.  The  material  to  be 
cither  monolithic  reinforced  concrete,  reinforced  concrete 
blocks  or  brick  masonry.  Geo.  R.  Byrne  is  Ch.  Engr.  in 
charge  of  the  sewer.     I- rank  N.  Glover,  Secy. 

New  Rochelle,  N.  Y. — Bids  will  be  received  until  Dec. 
19  by  the  Bd.  Pub.  Wks.  (Jas.  K.  Wilkes,  Ch.  Engr.) 
for  constructing  sewers  in  Glen  and  Colonial  PI,  and 
drains  in  Lockwood  Ave.  and  Hickory   St. 

Burlington,  N.  C.^See  "Water." 

Mt.  Olive  ,N.  C— Albert  S.  Grady,  Mayor,  P.  O.  Box 
105,  writes  that  bids  will  probably  be  called  for  in  the 
spring  for  the  proposed  sewerage  system,  to  be  con- 
structed inconnection  with  the  establishment  of  water 
works;  probable  cost,  $25,000.  Engineer  not  yet  se 
lected. 

Ashtabula,  O. — Plans  for  sewerage  for  Dist.  No.  3 
have  been  submitted  to  the  State  Bd.  of  Health  for  ap- 
proval. 


'Items  marked  thus  give  tht  names  of  parties  awarded  contracts. 


December  14,  1907. 


*Canton  O.— We  are  informed  that  contracts  for  pipe 
sewers  (bids  opened  Dec.  3)  have  been  awarded  as  fol- 
lows: Bridge  St.  to  John  Skeeles,  for  $3,000,  and  Short 
at.,  to  b.  A.  Haskell    $1,900. 

Dayton,  O.— Kids  were  opened  on  Dec.  4  by  the  Bd. 
Pub.  Service  (T.  M.  Pexton,  Pres.),  for  constructing 
sanitary  sewers  in  part  of  Dist.  No.  3,  North  Dayton, 
requiring  70,050  ft.,  6  to  15-in.  vitrified  pipe  feewers, 
68,250  ft.  trench  and  back  fill  6  to  28  ft.  deep,  80  lamp 
noies,  75  Hush  tanks,  flush  tank  connections,  repaving 
1,500  sq.  yds  brick  pavement,  loa  sq.  yds.  asphatf, 
6000  lin.  ft.  boulder  repaving,  c.  i.  pipe  and  specials, 
etc.,  and  the  following  are  reported  to  be  the  totals  of 
bids  received:  John  T  Reese.  $72,856.36;  Shafor  and 
Dill,  $75,860  ;  C.  F.  Sullivan,  $75,960;  T.  J.  Backus 
Constr.  Co.,  $77,532.  and  Wm.  Hilt,  $77,850. 

Yotingstou^  0.—l\.  is  stated  that  bids  will  be  re- 
ceived until  Dec.  16  for  $14,485  sewer  bonds  and 
$10,285   sidewalk  bonds. 

Upper  Sandusky,  O.— It  is  stated  that  bids  will  be 
received  until  Dec.  28  by  W.  C.  Ruopp,  Village  Clk., 
for   $15,000   sewer  bonds. 

*Mingo.  O.— Ferry  &  Neville  are  reported  to  have 
secured  the  contract  for  constructing  trunk  sewer  for 
$42,400. 

Enid,  Okla. — It  is  stated  that  bids  are  wanted  until 
Dec.  19  for  $285,000  sanitary  sewer,  $10,000  septic  sewer 
and  $15,000  water  extension  bonds.     E.  R.  Lee,  City  Clk. 

_  Lancaster,  Pa.— The  State  Health  Comr.  at  Harrisburg 
IS  reported  to  have  approved  plans  for  the  new  sewer 
system  for  the  northern  section  of  city. 

Philadelphia,  Pa.— The  budget  of  the  Survey  Bureau 
for  the  year  1908  is  reported  to  contain  $500,000  for 
main  sewers,  $300,000  for  branch  sewers  and  $500,000 
for   bridges. 

Salt  Lake  City.  Utah.~lt  is  stated  that  bids  will  be 
received  by  Bd.  of  Pub.  Wks.  (F.  J.  Leonard,  Chmn.) 
until  Jan.  3,  for  constructing  pipe  sewers  in  sewer  exten- 
sion No.  191.     Louis  C.  Kelsey,  City  Engr. 

^Norfolk,  Va. — Duffy  &  Co.  are  reported  to  have  se- 
cured the  contract  for  constructing  lateral  sewers  in  the 
7th  ward  for  $34,075. 

Puyallup,  Wash. — The  City  Council  is  stated  to  have 
authorized  City  Engr,  Wheeler  to  prepare  plans  and 
specifications  for  sewer  and  water  service  for  the  South 
Hill   Dist..  to  cost  about  $3,000. 

Aberdeen,  Wash. — It  is  stated  that  bids  will  be  re- 
ceived until  Jan.  8,  by  P.  F.  Clarke,  City  Aud.,  for 
$30,628  sewer  bonds. 

North  Milzvaukee,  Wis. — We  are  informed  that  all  bids 
have  been  rejected  for  constructing  a  concrete  septic  tank. 


42  ft.   diam.   by  16   ft.    deep,   and   the   work  will   be   done 
by   the    da  v.      Kngineer,    W 
E.  H.  Klamp,  Village  Clk. 


ngineer,    W.    G.    Kirchoffer,    of    Madison. 


Fond  du  Lac,  Wis. — The  City  Council  is  reported  to 
have  ordered  the  construction  of  a  12-in.  sewer  on  W.  1st 
St.  from  Union  St.  to  east  branch  of  Fond  du  Lac 
Rivef. 

BRIDGES. 

Notes  Arranged  Alphabetically  by  States. 

Madison,  Ark.—TAds  will  be  received  until  Jan.  2  by 
the  Bd.  Co.  Comrs.,  at  the  office  of  T.  C.  Merwin,  Co. 
Clk..  Forrest  City,  for  constructing  a  700-ft.  steel  high- 
way drawbridge  over  the  St.  Francis  River  at  Madison. 
H.  M.  Pharr,  Consulting  Engr.,  216  Randolph  BIdg., 
Memphis.  Tenn. 

*Los  Angeles.  Cal. — Horace  P.  Ferris,  Secy.  Bd.  of 
Pub.  Wks..  writes  that  the  contract  for  constructing  rein- 
forced concrete  bridge  over  Arroyo  de  los  Posos  at  Macy 
St.  (bids  opened  Nov.  25)  has  been  awarded  to  Union 
Iron  Works  of  Los   Angeles,  for  $51,787. 

Washington,  D.  C. — The  construction  of  a  bridge  over 
Rock  Creek  at  Q  St.  is  reported  contemplated. 

Waycross,  Ga. — The  construction  of  a  steel  bridge  over 
the   Satilla   River  is   reported   contemplated. 

King's  Perry,  Ga. — Bids  will  be  received  until  Dec.  30 
by  the  By.  Co.  Comrs.  and  Ex-Officio  Judges  (G.  Reuben 
Butler,  Clk.)  at  Savannah  for  furnishing  material  and 
constructing  a  steel  highway  drawbridge  over  the  Great 
Ogeechee  River  at  King^s  Ferry. 

Muncie,  Jnd. — The  Commrs.  of  Delaware  County  are 
stated  to  have  awarded  a  contract  for  the  construc- 
tion of  two  bridges  to  the  Indiana  Bridge  Co.,  of  Mun- 
cie, for  $35,000.  All  bids  opened  for  the  construction 
of  the  White  River  Bridge  at  Albany  were  rejected,  and 
according  to   reports   news   bids   will   be   received. 

Hammond,  Ind. — It  is  reported  that  bids  will  be  re- 
ceived until  Jan.  6  by  the  Bd.  Co.  Comrs.  at  Crown 
Point,  for  furnishing  material  and  constructing  the  sub- 
structure and  superstructure  and  installing  machinery  of 
a  swing  bridge  over  the  Calumet  River,  at  Columbia 
Ave.,   Hammond. 

Greenfield,  Ind. — It  is  reported  that  bids  will  be  re- 
ceived until  Dec.  24  by  the  Bd.  Co.  Comrs.  for  construct- 
ing two  steel  bridges,  with  concrete  abutments,  over 
Sugar  Creek,  one  in  Center  Township,  to  have  a  112-ft. 
span,  and  the  other  in  Brown  Township,  to  have  a  75- 
ft.  span;  also  a  12-ft.  span  steel  and  concrete  bridge, 
with  concrete  abutments,  in  Brandywine  Township.  W. 
I.  Garriott,  Co.  Aud. 

Des  Moines,  la, — Surveys  have  been  made,  and  plans 
will  be  completed  this  winter,  for  placing  old  Locust  St. 
BHdge  at  North  St.  One  extra  span  will  be  required  and 
some  pile  bridge  approach. 

Randolph.  Kan. — Bids  will  be  received  until  Dec,  28  by 
the  Bd.  Jackson  Township  (J.  H.  Johnson,  Clk.)  for  con- 
structing a  30*ft.  concrete  arch  bridge  across  Walnut 
Creek,  between  Sections  19  and  20. 

Louisville,  Ky. — The  construction  of  a  railway  bridge 
over  the  Ohio  River  to  connect  Jeffersonville  and  Louis- 
ville  is  reported  contemplated. 

Baltimore,  Md.—B.  T.  Fendall,,  City  Engr.,  writes  that 
bids  will  be  received  until  Dec.  27  for  the  construction 
of  a  bridge  over  Gwynns  Falls  on  Edmondson  Ave.;  prob- 
able cost.  $180,000.  Address  J.  Barry  Mahool,  Pres.  Bd. 
of  Awards. 
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Frederick,    Afrf.— See    "Electric    Railways." 

Waseca,  Minn. — It  is  stated  that  bids  will  be  re- 
ceived until  Jan.  8  by  the  Bd.  Co.  Comrs.,  for  con- 
structing 7  steel  bridges.     C.  H.   Bailer,  Co.  Aud. 

St.  Charles,  Mo. — It  is  stated  that  bids  will  be  re- 
ceived until  Feb.  i,  by  the  St.  Charles  Co.  Comrs.  for 
constructing  a  bridge.     Estimated  cost,   $8,roo. 

Kansas  City,  Mo. — The  Park  Bd.  is  reported  to  be 
preparing  plans  for  the  construction  of  two  bridges  over 
Blue  River  in  Swope  Park. 

Doniphan,  Mo. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec.  19  by  Jas.  McKenzie,  Road  and  Bridge 
Comr.,   for  constructing  3  bridges. 

St.  Louis,  Mo. — See  "Railroads." 

Glendive,  Mont. — The  following  are  the  totals  of  bids 
opened  on  Nov.  15  at  the  office  of  the  U.  S.  Reclamation 
Service  at  Glendive,  for  the  erection  of  34  steel  highway 
bridges  in  connection  with  the  Lower  Yellowstone  project. 
North  Dak.-Mont.:  (o)  heavy  bridges,  (b)  light  bridges: 
A.  Y.  Bayne  &  Co.,  Minneapolis,  Minn,  a  $16,714,  b  $17,- 
389;  Skobis  Bros,  Co.,  Milwaukee,  Wis.,  o  $17,211.40; 
the  Midland  Bridge  Co.,  Kansas  City,  Mo.,  a  $17,844,  b 
$18,041;  Minneapolis  Steel  &  Machinery  Co.,  Minneapolis, 
Minn.,  a  $17,885,  b  $18,080;  Penn.  Bridge  Co.,  Beaver 
Falls,  Pa.,  a  $18,622,  b  $18,018;  Stroebel  Steel  Constr. 
Co.,  Chicago,  111.,  a  $18,705,  b  $20,443;  W.  D.  Lovell, 
Minneapolis,  Minn.,  a  $22,511,  b  $19,947;  the  Interstate 
Eng.  Co.,  Dedford.  O.,  a  $25,032.  b  $27,363;  and  New 
Jetsey  Foundry  &  Machine  Co.,  915  Murray  St.,  New 
York,  N.  Y.,  a  $45,185,  b  $50,860. 

Lincoln.  Neb. — The  City  Council  is  reported  to  have 
on  Dec.  6  notified  the  Burlington  &  Northwestern  R.  R. 
(H.  E.  Bryan,  Gen.  Supt..  T-incoln)  and  the  Missouri 
Pacific  R.  R.  (E.  F.  Mitchell,  Engr.  of  Constr.,  St. 
Louis,  Mo.)  to  begin  within  30  days  the  construction  of 
a  viaduct  over  their  tracks  on  N.  loth  St.  According 
to  plans  drawn  and  submitted  by  Wm.  Grant,  City  Engr., 
the  viaduct  will  be  of  reinforced  concrete  throughout  and 
of  especial  strength;  892  ft.  long  reaching  from  the 
south  line  of  Vine  St.  at  grade  level  to  the  alley  north 
of  Y  St.  at  grade  level ;  a  roadway  40  ft.  wide,  and 
shall  have  in  addition  5  sidewalks  5  ft.  wide  on  each 
side  of  the  roadway.  Over  main  lines  of  two  railroads 
the  height  of  the  viaduct  shall  be  22  ft.,  and  over  the 
switches  it  shall  be  20  ft;  probable  cost,   $75,000. 

Fremont,  Neb. — Bids  will  be  received  until  Jan.  15  by 
the  Bd.  Co.  Superv.  at  the  office  of  C.  O.  Boe,  Co.  Clk., 
for  furnishing  material  and  constructing  all  bridges  re- 
quired in  this  county  during  the  year  1908. 

Silver  City,  N.  M. — The  American  Bridge  Co.,  of  El 
Paso,  Tex.,  is  reported  to  have  submitted  plans  to  City 
Council  for  the  construction  of  a  bridge  over  the  arroya 
on  Broadway. 

New  York,  N.  Y. — The  Municipal  Art  Commission  on 
Dec.  10  approved  plans  for  the  Hudson  Memorial  bridge 
to  be  constructed  over  Harlem  River. 

New  York,  N-  Y. — Bids  were  opened  on  Dec.  9  at  the 
office  of  Jas.  W.  Stevenson,  Comr.  of  Bridges,  for  the 
construction  of  the  masonry  piers,  surface  and  sub- 
surface changes,  and  steel  superstructure  of  the  Man- 
hattan and  Brooklyn  approaches  of  the  Manhattan  bridge, 
over  East  River,  between  the  boroughs  of  Manhattan  and 
Brooklyn,  and  the  following  are  the  totals  of  bids  re- 
ceived: John  C.  Rodgers,  1929  Amsterdam  Ave.,  $2,167,- 
304;  Maryland  Steel  Co.,  71  Broadway,  $2,179,724;  Wil- 
liams Eng.  &  Constr.  Co.,  21  Park  Row,  $2,410,682,  and 
McClintic-Marshall  Cohstr.  Co.,  21  Park  Row,  and  Pitts- 
burg, Pa.,  $2,367,978. 

Guymon,  Okla. — Bids  will  be  received  until  Dec.  20  by 
the  Bd.  Co.  Comrs.  (J.  C.  Grasham,  Chmn.)  for  con- 
structing a  24-ft.  span,  5-panel  steel  .bridge  across  Goff 
Creek;  bids  may  be  submitted  as  a  whole  or  separately  on 
labor  and  material. 

Portland,  Ore. — Bids  were  opened  on  Nov.  15  at  the 
office  of  A.  L.  Barbour,  City  Aud.,  for  constructing 
bridges,  as  follows: 

Union  Ave.  steel  bridge  across  Sullivan  Gulch,  408  ft. 
in  length,  40-ft.  roadway,  lo-ft.  sidewalks  on  each  side — 
Minneapolis  Steel  &  Machinery  Co.,  Minneapolis,  Minn., 
$74,985;  International  Contract  Co.,  $74,530,  and  Robt. 
Wakefield,  $73>i3?. 

E.  28th  St.  reinforced  concrete  bridge,  558  ft.  long, 
with  40-ft.  roadway,  sidewalks  10  ft.  on  each  side,  double- 
track  street  railway —  (a)  558  lin.  ft.  bridge  complete, 
(b)  excav.  not  called  for  in  plans,  per  cu.  yd.,  (c)  con- 
crete not  called  for  in  plans,  per  cu.  yd:  Robt  Wake- 
field, a  $93,975-  ^  .50  cts.,  c  $8;  Orrin  Backus.  A. 
Giebisch  and  F.  Joplin  (2  bids  on  their  own  plans),  a 
$77,000  and  $87,000,  b  50  cts.,  c  $12  and  $10. 

Grants  Pass.  Ore. — It  is  stated  that  bids  will  be  re- 
ceived until  Jan.  2  by  the  County  Court  for  the  con- 
struction of  a  steel  bridge  400  ft.  long  and  22  ft.  wide 
axross  the  Rogue  River. 

West  Bethlehem.  Pa. — We  are  informed  that  no  con- 
tract was  let  by  the  Comrs.  of  Lehigh  and  Northampton 
Counties  at  Easton.  on  Nov.  39,  for  the  construction  of  a 
reinforced  concrete  bridge  over  Broad  St.,  West  Bethle- 
hem. It  will  be  60  ft.  wide  with  s  spans.  2  of  75  ft.,  2 
of  90  ft.,  and  I  of  100  ft.  New  bids  will  be  called  for. 
L.  A.  Francisco,  Co.  Engr.,  Easton. 

Philadelphia,  Pa. — The  appropriation  available  for 
bridges  is   reported  to  be  as  follows: 

Woodland  Ave.,  over  Cobbs  Creek,   $i8,oqio. 

Belfield  Ave.,  under  the  Philadelphia  &  Reading  Ry., 
$50,000. 

Large  St..  under  the  Frankford  branch  of  the  Philadel- 
phia &  Reading  Ry.,   $20,000. 

Boulevard  Ave.,  over  the  P.  &  W.   R.   R.,  $60,000. 
■  Boulevard    Ave.,    over    the    Philadelphia    &    Frankford 
R.  R.,  $50,000. 

Hunting  Park  Ave.,  over  the  Philadelphia  &  Newtown 
R.   R.,  $40,0*0. 

Rockland   St.,   over  the   North   Penn,  $40,000. 

Sixty-fTrst  St.,  over  the  Baltimore  &  Philadelphia  R.  R., 
$15,000. 

Sedgwick  St..  under  the  Chestnut  Hill  branch  of  the 
Philadelohia  &  Reading,  $35,000. 

Ontario  St.,  over  Richmond  branch  of  the  Philadel- 
phia &  Reading,  $40,000. 

Roberts  Ave.,  under  the  Philadelphia  &  Reading, 
$20,000. 

*  Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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Fifty-fourth    St.,  over    the    Philadelphia,    Baltimore    & 

Washington  R.  R.,  $22,000. 

Sixty  second    St.,    over    the    Philadelphia.    Baltimore    & 

Washington  R.  R.,  $32,000. 

Forty-second   St.,  over  Pennsylvania  R.  R.,  $112,000. 

Passyunk  Ave,  Bridge  over  the  Schuylkill  River. 
$200,000. 

*East  Mauch  Chunk,  Pa.— The  Comrs,  of  Carbon 
County  are  stated  to  have  awarded  the  contract  for  con- 
structmg  a  lo-ft.  span  bridge  over  Lehigh  River  to  Horn 
&  Neff,  of  Slatington,  at  $15,432. 

Seattle  Wash. — It  is  stated  that  plans  for  overhead 
steel  bridges  at  Holgate  and  Stacy  Sts.,  to  be  construct- 
ed by  the  Columbia  &  Puget  Sound  and  the  Northern 
Pacific  Rys.,  have  been  submitted  to  the  engineefring  de- 
partments in  order  that  the  necessary  approaches  may  be 
worked  out.  Each  of  the  structures  will  cost  $75,000. 
Jas.   Anderson,   Ch.  Engr.   the   former,  company. 

Spokane,  Wash. — See  "Paving  and  Roadmaking." 

*Memomonie,  Wis. — F.  W.  Rowe,  City  Clk.,  writes  that 
the  following  are  the  bids  opened  on  Dec.  6  for  con- 
structing a  bridge  over  Red  Cedar  River:  Minneapolis 
Bridge  &  Iron  Co.,  Minneapolis,  Minn.,  $29,900;  Security 
Bridge  Co.,  Minneapolis,  Minn.,  $27,800;  Jinks  &  Dresser, 
Port  Iluron,  Mich.,  $29,464;  A.  Y.  Bayne  &  Co.,  Minne- 
apolis, Minn.  (3  bids).  $26,999,  $26,497  ^nd  $26,000; 
Hewitt  Bridge  Co.,  Minneapolis.  Minn.,  $27,870;  The 
Hennepin  Bridge  Co.,  Minneapolis,  Minn.,  $26,900;  Con- 
tracting Hydraulic  Bridge  Co.,  Eau  Claire.  Wis.,  $24,46^; 
and  Minneapolis  Steel  &  Machinery  Co.,  Minneapolis, 
Minn.,    $24,290    (awarded   contract), 

Victoria,  B.  C. — It  is  stated  that  bids  will  be  received 
until  Dec.  31  by  the  Ch.  Comr.  Lands  and  Works,  for 
furnishing  and  delivering  f.  o.  b,  scow  at  Vancouver  or 
New  Westminster,  all  the  metal  work  required  for  the 
superstructure  of  a  steel  swing  span;  also,  same  time  and 
place,  for  furnishing  and  delivering  fir  and  cedar  piles, 
at  the  bridce  site  on  the  north  arm  of  the  Fraser  River. 
F.  C.  Gamble,  Pub.  Wks.  Engr. 

*Toronto,  Ont. — The  Provincial  Pub.  Works  Dept.  is 
stated  to  have  awarded  contracts  for  constructing  2 
bridges  over  Spanish  River,  as  follows:  The  .Mgoma 
Steel  Bridge  Co.,  of  Sault  Ste,  Marie,  a  structure  at 
Massey.  and  to  Dixon  Bros.,  of  Campbellford,  the  bridge 
at  Espanola,  at  a  cost  of  about  $25,000  for  both. 


PAVING    AND    ROAD    MAKING. 

Notes  Arranged  Alphabetically  by  States. 

Little  Rock,   Ark. — It    is   stated   that   $125,000    will   be 

expended    in  street  improvements. 

Little  Rock,  Ark. — It  is  stated  that  bids  will  be  re- 
ceived until  Jan.  2  by  Gerhard  Morgner,  Engr.  in 
charge  of  road  improv.,  Dist.  No.  i,  at  the  office  of  the 
Co.  Road  and  Bridge  Comrs.,  for  improving  W.   12th  St. 

*Fresno.  Cal. — The  Pacific  Co.  of  San  Francisco  is 
stated  to  have  secured  the  contract  for  paving  Tulare  St, 
for    $14,983. 

*Palaika,  Fla. — Jos.  E.  Craig,  City  Engr.,  writes  that 
the  Graves-Matthews  Paving  Co.,  of  Birmingham,  Ala., 
has  secured  the  contract  for  22,805  sq.  yds.  vitr.  brick  . 
paving,  to  be  placed  on  sand  of  street  at  $1.54  per  sq. 
yd.,  and  9,800  ft.  4xi8-in.  granite  curb  at  40  cts.  (bids 
opened  Dec.  3).  The  oth^r  bids  received  were:  J.  B. 
Chambers,  Youngstown,  O.,  $1.49  per  sq.  yd.  for  paving 
and  47  cts.  per  Rn.  ft.  for  curb.;  Southern  Clay  &  Mfg. 
Co..  Chattanooga,  Tenn.,  $1.58  and  41  cts.,  and  Georgia 
Eng.  Co.,  Augusta,  Ga.,  $1.61  and  41  cts. 

Savannah,  Ga. — The  Bd.  of  Pub.  Wks.  is  stated  to 
have  directed  that  specifications  be  prepared  for  im- 
proving McDoogle  St.  with  asphalt  block. 

^Atlanta,  Ga.—U.  L.  Collier,  Comr.  of  Pub.  Wks., 
writes  that  contract  for  paving  Broad  St.  has  been  award- 
ed to  Venable  Bros,  at  $3.29  per  sq.  yd.,  and  the  pave- 
ment will  be  creosoted  wood  blocks,  from  curb  to  curb. 
No    belgian   block   will   be  used. 

Ottawa,  III. — It  is  stated  that  all  bids  recently  opened 
for  paving  in  the  east  side  have  been  rejected.  Accord- 
ing to  reports  new  bids  will  be  received  soon. 

^Springeld,  III.- — The  contract  for  laying  a  brick  pave- 
ment with  asphalt  fill,  in  No.  Grand  Ave.  from  ist  St. 
to  W.  Grand  Ave.  (bids  opened  Dec.  6.)  has  been 
awarded  to  John  E.  Bretz,  of  Springfield,  at  $1.69  per 
sq.  yd.   for  pavement  and  55  cts.  per  lin.  ft.  for  curb. 

*Monticello,  Ind. — ^J.  L.  Ackerman,  Co.  Aud,,  writes 
that  the  contract  for  constructing  gravel  roads  in  Prairie 
Township  (bids  opened  Dec.  3.)  has  been  awarded  to 
L.  T.  Kent,  of  Brookston,   for  $15,119. 

*Logansport,  Ind. — The  Comrs.  of  Case  and  Carroll 
counties  are  stated  to  have  awarded  the  contract  for 
constructing  7  miles  of  gravel  roads  to  Daniel  Mahoney 
for  $20,650. 

*The  Comrs.  are  stated  to  have  awarded  con- 
tracts to  build  gravel  roads  in  Cass  County,  as '  fol- 
lows: McClain  Road,  in  Washington  Township,  2j4 
miles  in  length  to  Carney  &  Wilburn,  $7,500;  Nos.  r  and 
3  divs.  of  the  Briggs  Road  to  Frank  Justice,  $4,899  and 
^^'373.  respectively.  No.  2  div.  to  Smith  &  Palmer, 
$2,650. 

*Peru,  Ind. — Chas.  Griswold  'Co.  Aud.,  writes  that  the 
contract  for  constructing  23^  miles  of  gravel  road  in 
Rockland  Township  (bids  opened  Dec.  7)  has  been 
awarded  to  Mees.  Carney  &  Wilburn,  of  Logansport, 
for   $37,622. 

Georgetown,  Ind. — The  citizens  are  stated  to  have 
voted  to  construct  the  turnpike  from  Edwardsville  to  the 
Harrison  County  line,  a  distance  of  7  miles,  at  an  esti- 
mated cost  of  $18,000. 

Columbus.  Ind. — A  petition  is  stated  to  have  been  filed 
with  the  Comrs.  for  the  construction  of  a  macadamized 
road  in  Hope  township. 

Knox,  Ind. — It  is  stated  that  bids  will  be  received 
until  Jan.  10  by  the  B'd.  Co.  Comrs.,  for  constructing' 
14  miles  of  gravel  roads.      Lee  M.   Ransbottom,  Co.  Aud. 

Danville,  Ind.- — The  Bd.  Go.  Comrs..  it  is  reported,  will' 
receive  bids  until  Jan.  6  for  the  construction  of  a  gravel 
.  road.  I  J.  598  ft.  long,  on  the  line  between  Center  and 
Middle  Townships,      David   S.  Mills,  Co.  Aud. 

Lebanon,  Ind. — The  Bd.  Co.  Comrs..  it  is  reported, 
will  receive  bids  until  Jan.  6  for  the  construction  of  the 
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Martin  gmrel  road  ia  Cfialon  Township.     Total   length, 

Tj^  ff'''*t  /"A— The  improvement  of  Ohio  St.  from 
*-  •.  T.  H.  Ky.  to  the  eHtem  corporate  limits  is  pro- 
pooed  by  panne  •ad  parkinf  sune. 

jjr»f»2;f«.  /•^■— The   B<t   Co.  Comrs.,  it   it  reported, 

yS    '*'?**  .."^    »"«>1   J«n-    6    'or    furnishing    materisi 

Si  'S"!! *-.»  «!■'!.•*  ">*^  '»  D"""  Creek  Township. 

Ceo.  W.  Caaa.  Col  And. 

•£«  Jfffwj,.  /«.— The  Bd.  of  Puh.  \\-ks.  on  Dec  6 
g-  f?**?  •»  ?»»*  f'iV^«<*  *•«  contract  for  paving  \V. 
B^-  ''7^.,  i^°  r*?."T"'  S'*-  *'">  creosoted  wood 
block  to  J.  W.  Campbell  for  $19,000. 

Tfce  foUowimg  are  repoMed  to  be  the  lowest  bids 
opaed  for  jpavtat:  Flmt  Brick  Co..  loth  St.  with  brick, 
M  »a.l$:  W.  A.  Bryant  &  Sons  Co..  asphalt  Eleventh 
St.  at  »j.is:  The  Hansnun  Co.,  brick  on  W.  Sixteenth 
St  at  $a.     (Prices  given  per  u).  yd.). 

BalKmon.  Ui.—-nt  fewest  bid  opened  Dec.  4  by  the 
Bd.  Of  Award  for  paving  vrith  biiulithic  22d  St.  is  slated 
—  have  bcca  sobmittcd  by  John  L.  Robertson,  9  EL  Lex- 

■^~-  St.,  cost  $J.oj  per  sq.  yd. 

^9*^^' J^"*'—^^-  Johnston.  Oty  Clk.,  writes  that 
tads  wul  be  received  on  Dec  17  for  paving  to  cost 
abMit»45^ooa.  Bids  to  be  received  on  brick,  bitulithic 
ttKi  concrete. 

ilamiiltt.  ifi.-*.— The  Saperv.  of  Manistee  County 
have  appropriated  $17,740  for  the  grading  and  graveling 
of  10  •■'  miles  of  highway  to  be  constructed  under  the 
ea«Bly  road  system,     t.   W.    Muenscher,   Co.   Engr. 

Dmlmlk.  Mimn. — The  City  Engineer  is  reported  to  have 
fMimalid  the  cost  of  regrading  and  paving  3d  St  at 
$108,004. 

'SL  Ptml.  Jk/iaa.— The  Park  Board  is  suted  to  have 
awarded  the  contract  for  grading  Como  .\ve.  to  Ryan  & 
Joknson  at  $x450. 

'Joflin.  Ma. — The  contract  for  paving  a  portion  of 
Joplm  St  is  reported  to  have  been  awarded  to  E.  T. 
Overly,  of  Joplin.  at  $1.68  per  sq.  yd. 

Vrtr  Bruarmek,  .V.  /.—Bids  will  be  received  by  the 
Bd.  of  Chosen  Freeholders  of  Middlesex  County  (Frank 
H.  Pownall.  Dir.)  until  Dec.  17  for  the  construction  of 
atoae  and  gravel  roads,  according  to  plans  on  file  in  the 
oAoe  of  Morgan  F.  Ljirson.  County  Engr.,  121  Smith 
St.  Perth  Amboy,  as  advertised  in  The  Engineering 
Kecord. 

'Uoodbury.  .V.  /.—J.  E.  Estell.  City  Clk.,  writes  that 
™«  eootract  for  paving  with  bitulithic  2.950  sq.  yds.  in 
S.  Broad  St  (bids  opened  Nov.  25)  has  been  awarded  to 
Staadard  Bitulithic  Co.,  of  New  York,  N.  Y. 

'SrTacnse,  .V.  K.— The  Bd.  of  Contract  and  Supply  is 
S»tjd  to  have  awarded  contracts  on  Nov.  25  as  follows: 
^-  <'_"»''"•  University  BIk.— Court  St  at  $40,446.  Cen- 
tal City  Pavmg  Co..  Kirk  BIdg.— Grape  St.  with  asphalt, 
n.620.  Saml.  Bonn,  654  Burnett  .\ve. — Solar  St.  with 
Syracnse  block.  $4,000.  Hill  ^  Van  Wagner— Sidewalks 
on  ist  .\ve..  13  cts.  per  sq.  ft.  .Mbert  Gaflcy— Sidewalks 
en  Emma  St.  at  12H  ,cts.  per  sq.  ft  Salt  City  Paving 
Co. — Sidewalks  on  \\alnut  .\ve.,  11  9- 10  cts.  per  sq    ft 

Bids  for  paving  portions  of  a  Salt  St  and  b  Columbus 
Ave.  are  reported  opened,  as  follows:  Warner-Quinlan 
^phah  Paving  Co.,  a  (2  bids).  $4,203  and  $4,254.  6  (4 
bMb).  $2,062  to  $3,365:  Guy  B.  Dickinson,  a  6  bids), 
13.955  and  $3,821,  b  (4  bids),  $2,862  to  $3,270. 

'Syracvr,  A".  K.— The  Stewart  Kerbaugh  &  Shanley 
Co..  New  ^ork  City,  are  stated  to  have  secured  the  con- 
•  ?•«*  '<>«•  coM'rocling  the  following  roads  in  Onondaga 
S'^*'''™  'i  r?*^-  '"""  I>™>'t  to  Collamer,  $21,508: 
FibnsRMd.  1,5,282,  and  East  Syracuse  aid  Chitte: 
nui(o  Koad,  $08,593. 

A^^t^'Ji-  ¥~-^  rcMlution  is  reported  to  have  been 
aomcd  by  Bd.  Supervisors  providing  for  the  building  of 
fv?^**  ''*?i  from  Coxsackie  through  New  Baltimore  to 
tte  hne  of  Greenville,  mirveys  of  which  have  been  made. 
Tbe  road  *ill  be  5.14  miles  in  Coxsackie  and  .42  in  New 
Baltimore.  Tbe  cost  of  building  the  road  is  estimated 
at  $52,600. 

Buffo/tf  V.  K.— Separate  bids  will  be  received  until 
Dec  24  by  Francif  G.  Ward,  Comr.  Pub.  Wks.  fof 
^•V*^, ****!?'*""  **'  Obcrlin  St,  repaving  Franklin.  Bab- 
code,  N.  Dinsion,  and  15th  Sts. 

ASbamy.  N.  Y. — The  following  are  reported  to 
^  additional  bids  opened  recently  by  Frederick 
bhcne.  State  Engr.,  for  constructing  roads:  •  Road 
S39»  ,  Fultoo-Volney.  Chambers  &  Grady,  Rochester, 
N.  \.  $16,782:  John  H.  Gordon,  Albany,  X.  Y.  $18.- 
852:  Stewart.  Kerbaugh -Shan  ley  Co.,  New  York  City. 
$17,765  Bamett  Contracting  Co.,  Oswego,  N.  Y.  $16,- 
8<o.  Road  553  Fly  Road— Tohn  H.  Gordon,  Albany.  N. 
Y.,    $22,596:     Stewart.     Kerbaugh -Shan  ley    Co.,    $21,^39. 

^^^•d.SS+.^Fabius  Road— Stewart.  Kerbaugh-Shanley  Co., 
^'^^-  ._  ??***.  555.  Ewt  Syracuse-Chitienango— Stewart. 
rrbaucb'Shanley  Co.,  $88,593.  Road  568.  Milbrook- 
Utbgaw — General  Constr.  Co.,  Bridgeport.  Conn..  $37,. 
ah^  ^*^*J?!„  Kerbaugh-Shanley  Co.,  $38,761;  Saml, 
Bednn.  Fisbkill  N  Y.,  $37,398.  Road  587-  Mt  Kisco- 
liniwood— T  t.  Vermilyea.  New  York  City,  $40,232; 
Wm.  F  WcCabe.  White  Plains.  N.  Y..  $36,775;  Frank 
T.  Fowler  Constr.  Co.,  Mt.  Kisco  .\.  V..  $41,011;  Bel- 
Jew  It  Merritt  Co.,  Tuckahoe.  N.  Y.,  $36,841;  Latu  & 
Terry    Constr.    Co.,^  Philadelphia,  _Pa.j   $63,969;    Stewart, 

1.327:  I'atrick   A.   Lillis. 
.      .  -.  ..    Kerbaugh-Shanley    Co., 

•43,764-  Road  598.  Norwich-Preston— Stewart.  Kerbaugh- 
Sh«il«y  Co..  $53,664.  Road  607.  Manchr$ter-ai£ton 
Spnncs— Mosier  &  Summers.  Buffalo.  N.  Y.,  $27,159: 
Gutz-Wnaon    Conttr.   Co.     $26    "       "^  '  ^    J.    =.*• 

$a6,524.     Road    566,    Wol?    Hi 


*CT»y  v.vnHr,  \m.,  raiiaoeipnia.  ra.,  903,969;  Me  wart 
Kerbaacb'Sbanlcy  Co.,  $44*358.  Road  595.  Homer-Tulls 
Section  j-HChambcrs  &  Grady.  $43,337:  Patrick  A.  Lillis 
Troy.    N.    Y..    $41.4^7:    Stewart.  -   -      - 


26.487;    Chambers '&' Grady', 
"ill-Berne — Brown    &    Lowe, 


^y^'    ^'-    Krantrowitz.   Albany,   N.    Y..  $66,797:    Tcre; 
mi^  T.  Finch,  Glens  Falls.  N.  Y.,  "  "  " 


.  „.         -   .      .  ...  Y.,  $67,425;   Stewart,  Ker- 

bMfb-Sbanley  Co.  $67,849-  Road  608.  Phelps-CJifton 
Springs— Ganu-Wilson  Constr.  Co.,  Buffalo,  $14,975; 
Mosier  ft  Sommer*.  $15,278;  Oiambers  &  Grady.  $15,400. 
Road  609.  Washington  Hotlow-Milbrook— Stewart,  Ker- 
bttigb-Shanley  Co..  $13,648:  General  Constr.  Co.,  $12,. 
7«7;  Saml  Bcsklo.  $12,776.  RoadT  613.  Catskill-South 
Cairo— John  E.  Consalus,  $57*086;  M.  Kantrowitz,  %s7r 
1^;  U.  Moncyhan.  $59,072:  Stewart.  Kerbaugh-Shanley 
Co.,  $«9.9q6.  Road  623.  Geneaco-Avon— Stewart,  Ker- 
Mttcb-Shanley  Co.,  $56,514.  Road  643,  North  Tonawan- 
da-Sanbom  Sections  1  and  2— Stewart,  Kerbaugh-Shanley 
Co.,  $3z|B29-  Road  649.  Hudson-Stottsvilte— Stewart  Ker- 
iMwgli-Sbanley  Co.,  $14030.  Road  651,  '  aintooville- 
KecKTiDe— Jerembfa  T,    Finck.  Glens   Falls.   N.   Y.,  $5^.. 


750:  Buckle-  Constr.  Co..  Plattsburg.  N.  Y„  $^5,764- 
Road  653.  Granbv  Roads — Stewart.  Kerbaugh-Shanley 
Co..  $57,586.  Road  657.  Croton  Rivcr-Peekskill— Bcllew 
&  Merritt  Co..  Tuckahoe.  N.  Y.,  $71,300;  Wm.  F.  Mc- 
Cabe.  White  Plains.  N.  Y.  $71,087:  A.  W.  Canney,  Cro- 
ton.  N.  Y..  $82,880;  Stewart,  Kcrbaugh-Shanlev  Co., 
New  York  City  $76,990.  Road  660,  Griswold-St.  Bratts 
Bridge — ,\kron  Constr.  Co.,  Akron.  N.  Y.,  $65,551;  Stew- 
art, Kerbaugh-Shanlev  Co..  $65,386.  Road  674.  Milford 
Centcr-Milford— Berkley  Constr.  Co.,  Plattsburg,  N.  Y., 
$70,5471,  J.  K.  Palmer  &  Co..  Clearfield,  Pa..  $70,0^0; 
M.  L.  Seiver  &  Co..  Sidney,  N,  Y.,  $76,016.  Road  765, 
Otsego-OneonU— Bucklev  Constr.  Co..  $43,=;75:  J.  K- 
Palmer  &  Co.,  Clearfielcl.  Pa.,  $43.i79:  M.  L.  Seiver  & 
Co.,  Sidney,  N.  Y.,  $46,002.  Road  676.  Otsego-Wilsey's 
Cor.— M.  L.  Seiver  &  Co.,  $19,576;  J.  K.  Palmer  &  Co.. 
Clearfield.  Pa..  $17,038;  S.  B.  Van  Wagoner.  Rondout, 
N.  Y.,  $17,163.  Road  677.  Edmeston-West  Rurlington- 
Kelsey  Cor.— M.  L.  Seiver  k  Co..  Sidney.  N.  Y..  $43,255. 
Road  678.  Morris-Gilbertsville— M.  L.  Seiver  &  Co..  $24.- 
621;  S.  B.  Van  Wagoner.  Rondout,  N.  Y.,  $24.S''7. 
Road  684.  Cato-McridanBaldwinsville — Stewart.  Ker- 
baugh-Shanley Co..  $55,752.  , 

Reading,  O. — The  City  Council  is  stated  to  have  ap- 
proved plans  for  the  resurfacing  of  the  principal  streets 
of  the  village. 

Toledo,  O. — The  lowest  bids  opened  Dec.  5  for  con- 
structing sidewalks  by  Bd.  Pub.  Service  is  stated  to  have 
been  as  follows:  East  District,  cement,  O.  A.  Schroeder, 
$1,796;  stone,  the  Knonp  Bros.  Co.,  $6,282;  South  Dis- 
trict, cement,  J.  H.  Horen,  $1,796;  stone,  C.  Peck  & 
Sons.  $7,417;  North  District,  cement,  Chas.  Neuendorf, 
$1,708:  stone,   C.    Peck  &  Son,  $6,262. 

•Cincinnati.  O.—T.  Strack.  518  Walnut  St..  is  re- 
ported to  have  secured  the  contract  for  paving  a  portion 
of  St.  I.,awrence  St.  for  $9,686. 

Bluffton,  O. — It  is  stated  that  bids  will  be  received 
until  Dec.  21  by  B.  G.  Biery,  Village  Clk.,  for  $37,107 
Main  St.  improvement  bonds. 

Youngstoum,  O. — See  "Sewerage  and  Sewage  Dis- 
posal." 

Cle^'tiand,  O. — Bids  will  be  received  until  Jan.  4  by 
the  Bd.  Co.  Comrs.  (Julius  C.  Dorn,  Clk.)  for  grading, 
draining  and  paving  Fisher  and  Dillie  Roads.  A.  B. 
Lea,  Co.   Engr. 

Pittsburg.  Pa. — The  City  Council  is  reported  to  have 
passed  an  ordinance  providing  for  the  grading  and  paving 
of  a  portion  of  Howley  St. 

Chester,  Pa. — The  City  Council  is  reported  to  have 
approved  the  ordinance  providing  for  the  paving  of 
2d     St. 

Xorristown.  Pa. — It  is  proposed  to  expend  about  $130,- 
000  for  street  paving:  material  not  yet  decided  upon.  S. 
Cameron   Corson,   City   Engr. 

Pottsville,  Pa. — Bids  will  be  received  until  Dec.  26  by 
Jos.  W.  Hunter,  State  Highway  Comr.,  Harrisburg,  for 
constructing  3,300  ft.  road  in  Pine  Grove  Township; 
also  22,800  ft.  road  in  Wayne  Township,  both  in  Schuyl- 
kill Co. 

Reading.  Pa. — Bids  will  be  received  uhtil  Dec.  2y  by 
Jos.  W.  Hunter,  State  Highway  Comr.,  Harrisburg,  for 
constructing  11.000  ft.  road  betwefen  Exeter  and  Amity 
Townships.   Berks  Co. 

Dorranceton,  Pa. — Bids  will  be  received  until  Dec.  23 
by  the^  Town  Council.^  for  grading,  curbing  and  paving 
a  portion  of  James  St.  with  U.  S.  creo-resinate  wood 
block  on  concrete  foundation;  also  Dorrance  St.,  with 
vitrified  fire  clay  paving  block  upon  a  concrete  founda- 
tion. 

Allentown.  Pa. — The  City  Council  is  reported  to  have 
passed  an  ordinance  providing  for  the  paving  of  por- 
tions of  Fulton  and   12th  Sts. 

Dallas,  Tex. — The  City  Secy,  is  reported  to  have  been 
authorized  to  receive  bids  for  bituminous  paving  with 
concrete  base  on  a  portion  of  Griffin  St. 

Salt  Lake  City,  Utah. — Specifications  arc  on  file  at  the 
office  of  the  The  Engineering  Record,  239  West  39th  St., 
New  York  City,  for  the  paving  First  South  St.  to  con- 
sist of  60.000  cu.  yd.  grading,  17,000  lin.  ft.  curb  and 
41.000  sq.  yd.  of  asphalt,  ana  bids  for  this  work  will  be 
received  at  the  office  of  the  Bd.  of  Pub.  Wks.  (F.  J. 
Leonard,  Chmn.)  until  Jan,  3,  Louis  C.  Kelsey.  City 
Engl-.  . 

Richmond,  Va. — The  Committee  on  Annexed  Territory 
is  stated  to  have  decided  to  open  and  grade  34th  St. 
from  the  old  corporate  lines  to  Oakwood  Ave,  at  a  cost 
of  $25,000. 

Tacoma.  Wash. — The  paving  of  St.  Helens  Ave.  is 
reported  contemplated. 

Spokane  ffoj/i.— Bids  will  be  received  until  Dec.  23 
by  the  Bd.  Pub.  Wks.  (J.  T.  O'Brien,  Secy.)  for  con- 
structing a  roadway  across  £.  Spraguc  Ave.,  to  consist 
of  an  earthen  fill,  with  proper  masonry,  retaining  walls, 
or  of  a  concrete  viaduct.  * 

Seattle,    Wash.—ScK   "Water." 

Seattle,  Wash. — An  ordinance  has  been  passed  provid- 
ing for  concrete  walks  on  33d  Ave.  N.  W.  to  cost  $4,191. 

Neenah.  Wis.—Thc  Bd.  Pub.  Wks.  is  reported  to  he 
preparing  plans  for  the  paving  of  a  portion  of  Wisconsin 
Ave.    with   brick. 

Racine,  Wis. — It  is  stated  that  bids  will  be  received 
until  Dec.  28  by  the  Bd.  Pub.  Wks.  (P.  H.  Connolly. 
Chmn.),  for  grading  and  paving  a  portion  of  5th  St. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes  Arranged  Alphabetically  by   States. 

Oakland,  Cat. — It  is  reported  that  the  Great  Western 
Power  Co.,  of  Richmond,  Cal.,  has  purchased  property 
on  Brooklvn  basin,  south  of  5th  Ave,,  in  East  Oakland, 
to  be  used  as  a  site  for  a  power  plant. 

South  San  Francisco.  Cal. — The  Bd.  of  Superv.  at 
Redwood  Cit^,  is  stated  to  have  granted  a  franchise  to 
W.  J.  Martin,  of  the  South  San  Francisco  Land  and 
Improv.  Co.  to  erect  poles  and  wires  for  furni.shing  elec- 
tricity for  power  and  light  purposes  in  South  San  Fran- 
cisco. 

Monterey,  Cal. — Bids  will  be  received  until  Dec.  30 
by  John  L.*  Oem,  Ch.  Q.   M.,   U.   S.  A.,  at  the  Presimo 


of  San  Francisco,  for  furnishing  and  installing  electria 
lighting  fi^xtures  in  a  double  set  of  non-commissioned 
officers  cinarters  for  sergeant  ist  class  hospital  corps  at 
the  Presidio  of   Monterey. 

AguUar,  Colo. — Hawkins  &  Karnett,  of  Pueblo,  are  re- 
ported to  have  secured  an  electric  light  franchise  and 
will  immedtafely  commence  construction  of  a  $25,000  elec- 
tric light  and  power  plant.  They  will  furnish  light  and 
power  to  several  coal  mines  adjacent  to  Aguilar. 

*Las  A  nittws,  Colo. — C.  L.  de  Muralt,  114  Liberty 
St.,  New  York,  N.  Y.,  has  secured  the  contract  for  con- 
structing power  plant  for  the  U.  S.  Naval  Hospital 
at  (new)   tt.  Lyon   (bids  opened   Nov.  23)   for  $7^.000. 

^Glastonbury,  Conn. — The  Glastonbury  Power  Co.  is 
reported  to  have  awarded  contract  for  its  entire  plant  to 
the  Ley  Constr.  Co.,  of  Springfield.  Mass.  The  work  of 
construction  will  begin  early  in  the  spring.  The  entire 
plant  will  cost  about  $200,000.  The  power-house  will  be 
equipped  with  one  dynamo,  also  a  spare  one  and  will 
have  at  the  begrinning  3  water  wheels  and  3  generators. 
The  whole  equipment  of  the  power-house  will  be  capable 
of  furnishing  1.300  h.-p.,  all  by  water.  The  power  will 
be  used  partly  for  electric  lighting  on  Main  St.,  Glaston- 
bury, Rocky  Ilill  and  Manchester.  The  company  will  run 
about  25    miles  of   primary   line. 

Dover,  Del. — The  city  contemplates  installing  a  gorkw. 
generator  in  the  municipal  electric  light  plant.  Harvey 
B.  Roop,  Mgr. 

Jacksonville,  Fta. — The  following  are  reported  to  be 
the  bids  opened  on  Dec.  4  by  the  Bd.  of  Pub.  Wks. 
for  furnishing,  complete,  f.  o.  b.  Jacksonville,  one  sur- 
face condenser,  with  separate  circulating  and  vacuum 
pumps:  Wheeler  Condenser  &  Eng.  Co.,  of  Atlanta,  Ga., 
$12,238;  C.  H.  Wheeler  Mfg.  Co.,  of  Philadelphia.  Pa.. 
$11,495;  Alberger  Condenser  Co.,  of  New  York,  N.  Y., 
$9,890,  or  condenser  with  ^-in.  tubes  instead  of  i-in. 
tubes  for  $9,540;  J.  G.  Christopher  (2  bids),  $10,792 
and  $10,000. 

Lagrange,  Ga. — The  citizens  are  contemplating  doubling 
the  capacity  of  the  municipal  electric  light  plant,  in- 
creasing the  number  of  cit^  lamps  and  making  other 
extensions.     J.    R.    Black   is   bupt. 

Ttvin  Falls.  Idaho. — See  "Water." 

Pella,  la. — Henry  Rhynsberger  and  Walter  Fowler,  oi 
Pella,  are  reportea  to  have  purchased  the  electric  light 
plant  and  will  make  improvements  to   same. 

Griswold,  .la. — Dan  F-ppelsheimer,  City  Clk.,  writes 
that  the  Griswold  Light  &  Power  Co.,  composed  of  R.  C. 
IVather  and  J.  M.  McAvoy,  both  of  Griswold,  has  re- 
ceived franchise  for  electric  light  plant;  probable  cost  of 
plant  proposed,  $3,000. 

Guthrie  Center,  la. — The  Guthrie  Center  Electric  Light 
Co.  is  planning  to  install  another  unit  in  its  plant  next 
year.     C.  T.   Harney  is  Mgr. 

Lecompte ,  La. — The  Mayor  and  Bd.  of  Aldermen  on 
Deo.  5  adopted  the  plans  of  C.  Scott  Yaeger,  of  Alex- 
andria, for  an  electric  light  plant. 

Lake  Charles,  La. — F.  S.  Price,  of  Hannibal,  Mo.,  is 
reported  interested  in  the  construction  of  a  gas  plant. 

*Kirksville,  Mo.— The  Ft.  Wayne  Electric  Wks.,  of  Ft. 
Wayne,  Ind.,  is  reported  to  have  secured  the  contract 
to  install  dynamos  and  other  electrical  machinery  and 
equipment  in  the  new  power  house. 

Harlozvton.  Mont. — A.  C.  Graves  and  Benj.  Turner 
are  reported  interested  in  the  construction  of  water 
works   and   an   electric  light  plant. 

Pender.  Neb. — The  Village  Board  is  reported  to  be 
considering  a  proposition  from  M.  M.  Neumann  to  in- 
stall  an  electric   light   plant. 

Omaha,  Neb. — II.  E.  Babcock  and  F.  Jaeggi  are  re- 
ported interested  in  the  organization  of  a  company  which 
proposes  to  develop  Loup  River  for  power  purposes. 
The  cost  of  a  40,000  h.  p.  plant  has  been  estimated  by 
Geo.  Sturtevant,  279  Dearborn  St.,  Chicago,  111.,  at 
$4,250,000. 

Atlantic  City,  N.  J. — Plans  for  the  burial  of  overhead 
electric  lighting  wires  in  the  city  were  submitted  to  City 
Council  on  Dec.  9  by  the  Electric  Light  and  Power  Co. 
It  is  proposed  to  start  wire  removal  on  the  Boardwalk 
and  place  the  entire  system  in  conduits  %Yithin  two 
years.  The  operation  will  cost  about  $400,000.  Council 
approved  the  plan  and  it  is  said  that  the  company  will 
probably  receive  a  renewal  of  a  lo-year  contract  to  light 
the  city. 

*New  York,  N.  F.— Comr.  O'Brien,  of  the  Dept.  of 
Water  Supply,  Gas  and  Electricity,  on  Dec.  10  opened 
bids  for  supplying  the  city  with  electricity  for  1906,  and 
contracts  were  awarded  as  follows;  To  the  Edison  Elec- 
tric Light  &  Power  Co.  and  the  New  York  Edison  Co., 
for  electric  lights  in  Manhattan,  the  Westchester  Light- 
ing Co.  in  The  Bronx,  the  Edison  Electric  Illuminating 
Co.  in  Brooklyn,  the  Queens  Borough  Gas  &  Electric  Co. 
in  OuPciis,  and  the  Richmond  Light  &  R.  R.  Co.  in 
Richmond.  The  city's  lighting  bill  for  this  year  will 
amount*  to  between  $3,500,000  and  $4,000,000.  Electric 
arc  lif^hts  will  cost  about  the  same  this  year  as  last. 
The  city  will  pay  $100  a  lamp  a  year  for  5,000  arc 
lights  or  450  kilowatts.  All  lamps  over  that  number.  $95. 
When  the  city  has  7,500  of  these  arc  lights  the  cost  will 
be  $95  each.  Incandescent  lights  will  cost  the  same  aa 
this  year— $22.5<|  a  lamp  a  year.  Current  for  public 
buildings  for  heat  and  other  purposes  wil  Icost  from 
y^a  to  10  cts.,  while  power  current  will  cost  6  cts.  The 
only  increase   was  in  the  cost  of  mantles  for   Queens. 

•Dunkirk,   N.    Y. — ^The   Water   Bd.   on   Dec.    2  awarded 

contract  for  connecting  up  condenser  and  doing  neces- 
sary steam  fittinK  at  city's  electric  light  plant  to  the 
John   W.  Danforth   Co.,  of  Buffalo,   for  $2,492. 

Newburg  Heights,  O.— Bids  will  be  received  until  Jan. 
7  by  P.  S.  Ruggles,  Village  Clk.,  for  furnishing  material 
and  supplying  this  village  with  street  lighting.  Bids  will 
be  received  as  a  whole  or  separately  on  material  and 
labor. 

Berghols,  O.— The  Bergholz  Electric  Light  &  Power 
Co.  is  reported  incorporated  with  a  capital  of  $10,000 
by   E.    Stcinetz,  James  B.   Marshall  and   others. 

New  .Bremen.  0. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec,  30  by  A.  M.  Stcinbray,  Village  Clk., 
for  $20,000  electric  light  bonds. 

Anadarko,  Okla. — The  City  Council  is  reported  to  be 
considering  the  question  of  issuing  $75,000  bonds  for 
improving  the  electric  light  plant  and  water  works. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


'  December  14,  1907. 

./^"*.  /'c- — Bids  were  opened  on  Dec.  9  by  City  Coun- 
cil for  lighting  the  city,  and  the  Erie  County  Electric 
Co.  secured  the  contract  for  lighting  the  city  by  elec- 
tricity at  $65.70  per  lamp  per  year  and  the  Erie  Gas  Co. 
for  gas  lighting  for  5  years  at  5  1-2  cts.  per  lamp  per 
night. 

Easton,  Pa. — The  Clymer  Power  Co.  is  reported  in- 
corporated to  manufacture  gas,  electricity  or  heat.  Leo 
S.  Clymer  and  B.  F.  Fcckenthal  are  the  incorporators. 

Mt.  Pleasant,  Tex.~Th^  Mt.  Pleasant  Electric  Co. 
contemplates  installing  a  75-kw.  generator  direct  con- 
nected in  its  plant.    C.   S.  Johnson  is  Supt. 

Salt^  Lake  City,  Utah.—l).  M.  Griiftths,  of  Salt  Lake 
City,  is  reported  to  have  filed  application  to  appropriate 
10  cu.  ft.  of  water  per  second  from  Stairs  Gulch  Creek, 
a  branch  of  Big  Cottonwood  Creek.  The  power  produced 
will  be  used  for  electric  lighting  and  propelling  machinery. 

Coltoti,  IVash. — The  City  Council  has  passed  the  ordi- 
nance granting  the  Idaho- Washington  Light  &  Power  Co., 
of  Moscow,  Idaho,  a  franchise  to  construct  and  operate 
an  electric  light  plant  in  Colton. 

Elkins,  W.  Fa.— The  Valley  Improvement  Co.  (C.  C. 
Bosworth,  Supt.)  will  reorganize  under  the  name  of  the 
Elkins  Power  Co.  and  will  build  an  entirely  new  plant, 
reconstruct  its  lines,  etc.  The  company  has  secured  a 
new  franchise  for  50  years,  and  the  city  contract  for 
street  lighting  has  been  extended  for  a  term  of  10  years. 
A  new  arc  lighting  system  for  street  lighting  will  be  in- 
stalled as  soori  as  the  plant  is  ready  to  furnish  the  cur- 
rent. The  present  1,100-volt,  single-phase,  6o-cycle  system 
will   be  replaced   with  a   2,200-volt,   3-phase  system. 

*Minnedosa,  Man. — Jos.  Barrett,  573  Dufferin  St.,  To- 
ronto, Ont.,  writes  that  the  Minnedosa  Power  Co.  has 
awarded  to  the  Hydro-Electrical  Constr.  Co.,  of  Toronto, 
Ont.,  the  contract  for  constructing  its  plant  at  Minne- 
dosa, for  about  $80,000. 

Slierbrooke.  Que.—F.  J.  Griffith,  City  Secy.-Treas., 
writes  that  Ross  &  Holgate,  of  Montreal,  are  preparing 
plans  for  an  elctric  light  and  power  plant  for  Sher- 
brooke. 

ELECTRIC  RAILWAYS. 

Notes  Arranged  Alphabetically  by  States. 

San  Francisco,  Cal. — The  Ocean  Shore  Ry.  Co.  has  let 
a  contract  to  Geo.  Pratchner  for  grading  its  branch  from 
the  coast  up  Seattle  Creek  to  Swanton,  and  there  is  every 
indication  that  this  line  will  later  be  extended  to  the 
Statu   Park. 

*Jerseyville,  III. — The  certificate  of  incorporation  of 
the  Improved  Electric  Ry.  Co.  is  reported  filed  with  a 
capital  of  $200,000.  Directors:  S.  rl.  Bowman,  S.  L. 
Hill,    Dr.  A.   A.    Shobe,    \Vm.   J.  Herman  and  others. 

Centralia,  III. — The  Centralia  &  Sandoval  Ry.  Co.  is 
reported  formed  by  the  owners  of  the  Centralia^  &_  Cen- 
tral City  Traction  Co..  for  the  purpose  of  building  a 
four-mile  extension  from  the  present  terminus  of  the 
line  to  Sandoval,  III.  Construction  work  probably  will 
begin  about  April  i.  E.  R.  List,  pres.,  and  G.  E.  Hub- 
bard. Gen.  Engr.  of  the  Centralia  &  Central  City  Trac- 
tion Co. 

Gillespie,  III. — The  Gillespie  Electric  R.  R.  is  reported 
incorporated  with  a  capital  stock  of  $30,000  to  construct 
and  operate  an  'electric  railway  in  Macoupin  County.  In- 
corporators: T.  M.  Rodiner,  H.  T.  Bycroft  and  R.  H. 
Isaacs,   of   Gillespie. 

Indianapolis,  Ind. — It  is  reported  that  the  Grand  Cen- 
tral Traction  Co.  will  soon  be  in  the  market  for  all 
kinds  of  material  necessarj^  for  the  construction  of  its 
line.  The  surveys  and  estimates  have  just  been  com- 
pleted for  this  railway,  which  is  to  connect  Indianapolis 
and  Evansville.  A  branch  line  will  also  be  built  irora 
Blooraington,  III.,  to  Terre  Haute,  Ind.  W.  Duncan, 
Ch.  Engr. 

Logansport,  Ind. — The  Ft.  Wayne  &  Wabash  Valley 
Traction  is  said  to  be  asking  for  a  franchise  to  lay  a 
double  track  on  Erie  Avenue. 

Frederick,  Md. — T.  J.  King,  of  Washington,  D.  C, 
consulting  engineer  and  superintendent  of  transportation 
of  the  Great  Falls  &  Old  Dominion  Ry.,  is  reported  to 
be  arranging  for  a  preliminary  survey  for  the  proposed 
connecting  line  between  that  railway  and  the  Washing- 
ton, Frederick  &  Gettysburg  Ry.,  now  being  built  north- 
ward from  Frederick.  The  survey  for  the  line  from 
Frederick  to  Great  Falls,  where  it  will  connect  with 
the  Great  Falls  &  Old  Dominion  Ry.  will  be  run  through 
Buckeystown  and  Park  Mills,  thence  on  the  west  side 
of  Sugar  Loaf  Mountain  to  Deckerson  Station,  thence 
to  the  east  of  Beallsville.  through  Poolesville  to  Seneca 
and  thence  to  Great  Falls,  a  distance  of  31  miles.  At 
Great  Falls  it  will  be  necessary  to  bridge  the  Potomac 
River  to  reach  the  present  terminus  of  the  Great  Falls 
and  Old  Dominion  Ry.,  which  runs  along  the  Virginia 
side  of  the  river  to  Rosslyn,  where  it  crosses  to  Wash- 
ington. 

Manitoii,  Minn. — It  is  reported  that  the  Twin  City 
Rapid  Transit  Co.  (E.  H.  Scofield,  Ch.  Engr.,  Minne- 
apolis) will  electrify  and  operate  that  portion  of  the 
Minneapolis  &  St.  Louis  line  between  Manitou  and 
Tonka  Bay.  Lake  Minnetonka.  The  company  will  build 
a  mile  and  a  half  of  line  from  its  present  terminus  at 
Excelsior  to  Manitou  and  will  improve  the  mile  and  a 
half  of  the  Minneapolis  &  St,  Louis  track  from  that 
point  to  Tonka  Bay.  There  will  be  one  station  at  Mani- 
tou and   one  at   Wildhurst  on  the  extension. 

*Excelsior  Springs,  Mo. — J.  S.  Berger  is  reported  to 
have  applied  to  the  City  Council  for  a  franchise  to 
build  an  electric  railway  to  the  Milwaukee   depot. 

Brooklyn.  N.  Y. — Chief  Engr.  Seaman,  of  the  Public 
Service  'Comm..  and  Geo.  S.  Rice,  Engr.  of  Subway 
Construction,  are  reported  to  be  making  alterations  in 
plans  for  the  construction  of  4th  Ave.  subway  to  Coney 
Island;  as  soon  as  changes  are  completed,  bids  for  con- 
struction will  be  called  for  by  the  Public  Service  Comm., 
office  in  Tribune  Bldg.,  N.  Y.  City  (Wm.  R.  Wilcox, 
Chmn.). 

Patchogue  IV.  Y. — The  South  Shore  Traction  Co..  it  is 
stated,  has  filed  with  the  Secy,  of  State  a  certificate  of  ex- 
tension of  route,  as  follows:  BeRinning  at  the  junction  of 
Railroad  Ave.  with  the  westerly  limits  of  the  town  of 
Brookhaven,  thence  east  along  Railroad  Ave.  to  Blue 
Point  Ave.,  thence  south  to  the  South  Country  road,  and 
thence  easterly  to  the  west  corporate  limits  of  the  vil- 
lage of   Patchogue;    also   beginning  eX  the   intersection   of 
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Blue  Point  Ave.  and  the  South  Country  road,  in  Brook- 
haven,  thence  easterly  over  private  right-of-way  to  the 
corporate  limits  of  the  village  of  Patchogue. 

Mineola,  N.  Y. — Application  is  stated  to  have  been 
made  to  the  Nassau  County  Supervisors  by  the  Xew  York 
&  North  Shore  Traction  Co.,  formerly  the  Mineola,  Ros- 
lyn  &  Port  Washington  Traction  Co.,  for  a  franchise 
to  build  an  electric  street  railway  on  the  North  Hemp- 
stead and  Flushing  Turnpike  at  its  intersection  with  the 
Middle   Neck  road. 

Burlington,  N.  C. — A  charter  is  stated  to  have  been 
issued  to  the  Burgrahaw  Traction  Co.,  of  Eurlington, 
which  proposes  to  equi(),  operate  and  maintain  a  line  of 
street  railway  in  Burlington,  Graham  and  Haw  River. 
Capital,  $250, oo«.  Junius  N.  Harden,  John  M.  Cook  and 
J.   W,    Murray  are  said  to   be   interested. 

Lidgerwood,  AT.  D. — E.  A.  and  J.  H.  Movius  are  re- 
ported interested  in  a  company  which  has  been  organized 
to  construct  an  electric  railway  from  Veblen  to  Lidger- 
wood. Capital,  $500,000.  Arrangements  are  now  being 
made  to  survey  the  route,  also  estimate  the  cost  of  the 
road. 

Findlay,  O. — It  is  stated  that  an  interurban  line  that 
will  connect  Prairie  Depot  with  Bradner  on  the  new 
extension  of  the  Toledo,  Fostoria  &  Findlay  Ry.  to 
Toledo,  is  being  planned.  M.  R.  Black,  of  Toledo,  is 
taking  th6  right  of  way. 

Donora.  Pa. — It  is  stated  that  bids  will  be  received 
by  the  Donora  &  Eldora  St.  Ry.  Co.  (B.  M.  Hanna, 
Pres.,  718  Pennsylvania  Ave.,  Pittsburg),  until  Jan.  15, 
for  constructing  overhead  line  from   Donora   to  Eldora. 

Sayre,  Pa. — Gov.  Stuart,  it  is  stated,  has  approved 
the  extension  of  the  line  of  the  Sayre  Ry.  Co.  from 
South  and  Loder  Sts.  in  So.  Waverly,  Bradford  County, 
along  South  and  Fulton  Sts.  to  the  new  station  of  the 
Delaware,    Lackawanna   &  Western    Ry. 

South  Bethlehem.  Pa.— It  is  reported  that  the  South 
Bethlehem  &  Saucon  St.  Ry.  Co.  has  begun  operations  on 
its  new  line  between  South  Bethlehem  and  Colesville,  a 
distance  of  eight  miles.  Next  spring  the  line  will  be  ex- 
tended from  Colesville  to  Center  Valley,  where  it  will 
connect  with  the  Philadelphia  division  of  the  Lehigh 
Valley  Transit  Co. 

^Erie,  Pa. — It  is  stated  that  the  Conneaut  &  Erie 
Traction  Co.  is  planning  to  make  a  number  of  improve- 
ments on  its  line.  All  bad  curves  will  be  eliminated 
and  some  parts  of  the  road  will  be  re-ballasted.  A.  B. 
Nelson  will  have  charge  of  the  reconstruction  work. 

Johnstozvn,  Pa. — ^The  City  Council,  it  is  stated,  has 
passed  over  Mayor  Young's  veto  the  ordinance  granting 
the  Johnstown  Passenger  Railway  Company  the  right  to 
operate  in  Morrellville. 

Phoenixville,  Pa. — The  Philadelphia  Interurban  Rail- 
way Co.  (Chas.  H.  Detwiler,  Fres.),  formerly  the  Roy- 
ersford  St.  Ry.  Co.,  it  is  stated,  has  accepted  the  ordi- 
nance from  the  borough  of  Phoenixville,  permitting  the 
company  to  construct, .  maintain  and  operate  an  electric 
railway  upon  certain  streets  and  avenues  in  Phoenix- 
ville. 

Beaver  Falls,  Pa.— The  Beaver  Falls  &  Koppel  Ry. 
and  Beaver  &  Lawrence  St.  Ry.  Co.,  it  is  reported,  have 
been  chartered  in  the  Beaver  County  courts.  The  Beaver 
&  Lawrence  line  begins  in  North  Sewickley,  just  on  the 
boundary  between  Beaver  and  Lawrence  Counties,  and 
will  be  built  as  far  as  Beaver  Falls.  The  other  system 
will  extend  from  Beaver  Falls  to  Koppel,  a  distance  of 
about  10  miles.  T.  P.  Simpson,  S.  L.  Tone  and  others 
are  the  incorporators. 

Colfax.  Wash. — According  to  reports  the  line  of  the 
Inland  Electric  Ry.  Co.  will  be  extended  from  Colfax, 
its  present  terminus,  to  Walla  Walla,  in  the  near  future. 
Jay  P.  Graves,  of   Spokane,  Pres. 
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Stockton,  Cal— The  Southern  Pacific  R.  R.  Co.  (Wm. 
Hood,  Ch.  Engr.,  San  Francisco)  is  reported  to  have 
filed  an  application  with  the  City  Council  for  perimssion 
to  install  another  track  alongside  of  the  main  line 
through  Stockton,  and  also  for  additional  spurs  at  vari- 
ous points  along  the  road. 

Denver,  Colo. — The  Rock  Island  system  is  reported  to 
be  planning  to  enter  Denver  on  its  own  tracks  from 
Limon  Junction,  to  build  from  Denver  to  Colorado 
Springs,  and  to  secure  terminal  facilities  at  Denver. 
The  surveys  for  the  line  to  Colorado  Springs  have  been 
completed.  The  engineering  department  is  now  engaged 
in  locating  a  route  into  Denver  from  Limon  and  the 
company  is  engaged  in  taking  options  on  land  in  Denver 
which  can  be  used  as  terminals  .  A.  T.  Abbott,  of  Colo- 
rado Springs,   Supt.   Colorado   Div. 

Ft.  Wayne,  Ind. — The  Bd.  of  Pub.  Wks.  is  reported 
to  have  ordered  plans  and  specifications  and  will  soon 
ask  for  bids  for  the  elevation  of  the  tracks  in  Calhoun  St. 

Indianapolis,  Ind. — A  resolution  to  elevate  tracks  of 
Union  Ry.  Co.  at  E.  Washington  St.  has  been  prepared 
and  will  be  submitted  to  the  Bd.  of  Pub.  Wks.  The 
plans  approved  by  Blaine  H.  Miller,  City  Engr.,  provide 
that  tracks  shall  be  elevated  12  ft.  above  present  grade 
of  street  and  the  street  depressed  6  ft.  There  is  to  be  a 
vertical  clearance  of  15  ft.  9  in.  The  plans  provide  for 
4  railway  tracks  over  the  street. 

Bartlesville.  Ind.  Ter.— The  St.  Louis  Bartlesville  & 
Pacific  R.  R.  Co.  is  reported  formed  and  is  surveyed  to 
run  west  from  Webb  City,  Mo.,  through  Joplin  and  the 
Quapaw  Reservation  into  Bartlesville,  where  it  will  de- 
liver zinc  ore,  and  on  through  the  Osage  Reservation  to 
a  connection  with  the  Kansas  City,  Mexico  &  Orient 
R.  R..  The  new  road  will  be  practically  a  belt  line  and 
will,  connect  at  Webb  City,  the  eastern  terminus,  with 
the  Iron  Mountain,  Missouri  Pacific  and  Frisco;  with 
the  Frisco  at  Joplin  and  the  Kansas  City  Southern;  will 
cross  the  Katy  at  Welch,  the  Iron  Mountain  at  Delafare, 
the  Katy  and  Santa  Fe  at  Bartlesville,  the  Midland  Val- 
ley at  Pawhuska,  and  will  have  connection  in  Oklahoma 
with  the  Frisco  at  two  points;  crossing  the  main  line 
of  the  Santa  Fe  at  Ponca  City  and  the  Rock  Island  at 
Pond  Creek.  The  shops  and  general  offices  are  to  be 
located  at  Bartlesville. 

Huron,   Mich. — The  Slate  R.  R.   Comn.,  at   Madison,  is 
reported  to  have  granted  the   Lake    Superior  &    Southern 
Ry.   Co     permission   to   issue   bonds  to   the  extent  of   $g,- 
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000,000.      The    company    proposes   to    build    a    line    from 
Huron  to  Champion. 

St.  Louis.  .Mo. — The  Terminal  Railroad  Assoc,  is  re- 
ported to  have  notified  the  Municipal  Bridge  and  Termi- 
nals Comn.  of  its  intention  to  provide  depot  and  ySrd 
facilities  in  practically  the  entire  area  between  Ewing, 
Grand  and  Manchester  Aves.  on  the  north  side  of  tne 
Mill  Creek  Valley  tracks.  The  improvements  will  cost 
about  $4000, 000,  nicluding  the  viad'tct,  depot,  eic. 

Cleveland,  O. —  Bids  will  be  received,  it  is  stated,  until 
Dec.  17  by  A.  R.  Callow,  Secy.  Pub-  Wks.,  for  track 
special  work,  consisting  of  curves,  switches,  turnouts, 
etc.,  needed  for  track  construction.  The  work  involves 
finishing  special  work  for  22  different  places  and  sep- 
arate bids  will  be  received  on  the  material  for  each 
place.  Bidders  will  be  required  to  name  in  their  bids 
the  place  uf  delivering  f.  o.  b.  Cleveland  of  material 
for  each  job. 

Ashland,  O. — Jos.  Ramsey,  Jr..  and  associates  are  re- 
ported to  have  completed  negotiations  to  buy  the  Ashland 
&  Western  R.  R.  from  C.  V.  Davis,  of  Canton,  0.» 
which  is  to  be  consolidated  with  the  Industrial  R.  R.  ol 
Lorain  and  the  Lorain  &  Ashland,  now  owned  by  them. 
It  is  said  that  work  will  begin  next  spring  in  extensions, 
additional  terminals  and  equipment,  entailing  an  expendi- 
ture of  $1,000,000. 

Pittsburg,  Pa. — Press  reports  state  that  at  a  meeting 
of  the  directors  of  the  New  York,  Pittsburg  &  Chicago 
R.  R.  Co.,  in  Pittsburg  on  Dec.  4.  Jos.  Ramsey.  Jr.,  was 
elected  president.  This  railroad  is  the  short  line  from 
New  York  to  Chicago  through  the  State  of  Pennsylvania. 
It  was  also  decided  to  send  out  five  corps  of  engineers 
to  revise  the  survey  between  this  city  and  the  summit  of 
the  Allegheny  Mountains.  This  will  be  done  in  the 
early  spring.  The  total  distance  on  the  New  York, 
Pittsburg  &  Chicago  to  Sunbury,  on  the  Susquehanna 
River  ,is  193  miles,  and  if  the  Reading  system  is  used 
from  that  point  to  New  York  the  total  distance  from 
Pittsburg  to  New  York  will  be  383  miles. 

Janesi'illc,  Wis. — Plans  are  reported  to  be  on  foot  for 
the  extension  of  the  Chicago  &  Lake  Superior  R.  R.  (B. 
L.  Delamater,  Pres.,  Cambridge,  Wis.)  between  Cam- 
bridge and  London,  a  distance  of  4  miles,  to  Janesville, 
passing  through  Rockdale,  Albion  and  Edgerton  and 
making  the  total  length  of  the  road  29  miles.  It  is  ex- 
pected that  the  construction  of  the  extension  will  begin 
in  the  spring. 

Edmonton,  Alta. — It  is  stated  that  bids  are  wanted 
until  Dec.  23  for  construction  work  for  the  Grand  Trunk 
Pacific  Rv.,  120  miles  west  of  Edmonton.  B.  B. 
Kelliher,  Ch.  Engr.,  Montreal,  Que. 

PUBLIC    BUILDINGS. 
Notes  Arranged   Alphabetically   by   States. 

*Sehna,  Ala. — The  contract  to  construct,  including 
heating  apparatus,  plumbing,  gas  piping,  electric  conduits 
and  wiring  the  U.  S.  Post  Office  at  Selma  (bids  for 
which  were  opened  recently  at  the  office  of  the  Superv. 
Archt.,  Washington,  D.  Cf.)  has  been  awarded  to  the 
King   Lumber   Co.    of  Charlottsville,   Va.,  at   $108,775. 

Washington,  D.   C. — Cramp  &  Co.,  Philadelphia,  Pa.,  it 
is   reported,  submitted  the  lowest  bid  on  the  proposed  ad-  * 
dition  to  the  mess  hall   for  the   U.   S.  Soldiers'  Home,  at 
Washington,    at  $25,000. 

Pensacola.  Fla. — The  Bd.  Co.  Comrs.  has  decided  to 
call  an  election  to  vote  on  the  issuing  of  $75,000  bonds 
to  erect  a  jail. 

Chicago.  III. — Bids  will  be  received  until  Dec.  18  by 
John  J.  Hanberg,  Comr.  Pub.  Wks.,  for  furnishing  ma- 
terial and  erecting  a  3-story  and  basement  brick  and  stone 
police  station  at  39th  St.  and  California  Ave.  Bids  to 
be  submitted  on  the  following:  Cut  stone,  iron  work, 
plumbing,  etc.;  sheet  metal,  etc.;  cell  work,  heating,  elec-  . 
trie  work,  etc.  Also  until  Dec.  19  for  erecting  a  3-story  • 
and  basement  brick  and  stone  police  station  at  75th^  St. 
and  Jackson  Ave.  B'ids  to  be  submitted  on  work  as  given 
above. 

^Lincoln,    III. — V,    Jobst    &    Sons,    of    Peoria.    111.,  ac-  ■ 

cording    to    reports,    have    secured    the    contract    for  the 

erection    of    a    gymnasium    building    at    the    asylum  for 
feeble   minded,  at  $19,974. 

Terre  Haute,  Ind. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec.  18  by  the  Co.  Aud.  for  erecting  a  3- 
story  jail,  to  cost  about  $125,000.  W.  H.  Floyd,  Archt.» 
656^  Wabash  Ave. 

Auburn.  Ind. — It  is  reported  that  plans  have  been  pre- 
pared by  C.  H.  Griffiths,  of  Ft.  Wayne.  Ind.,  for  a 
$30,000  infirmary  to  be  erected  in   Auburn. 

It  is  stated  that  plans  are  being  prepared  for  a  Car- 
negie Library.  Bids  will  be  invited,  according  to  reports, 
about  Jan.    i. 

Indianapolis,  Ind. — The  Bd.  of  Pub.  Wks.  is  said  to  be 
preparing  to  receive  bids  for  the  furnishing  and  in- 
stallation of  a  heating  plant  in  the  city  hospital. 

Brazil,  Ind. — The  taxpayers  have  petitioned  the  Com- 
missioners to  construct  a  new  $200,000  court  house  in 
this  city. 

Kokomo,  Ind. — The  County  Council,  it  is  stated,  has 
appropriated  $10,000  additional,  making  $16,000,  fof  the 
construction  of  an  orphan  home.  Bids  will  be  solicited, 
according  to  reports,  as  soon  as  modificJ  plans  are  pre- 
pared. 

Waldoboro.  A/e.— W.  H.  Glover,  of  Rockland,  sub- 
mitted the  only  bid  Dec.  5  to  the  Superv.  Archt.  at 
Washington,  D,  C,  for  the  construction,  except  plumb- 
ing, electric  wiring  and  conduits)  of  the  extension  to  the 
IT.  '  S.  Post  Office  and  Custom  House  at  Waldoboro  at 
$4-775- 

Baltimore,  Md. — Bids  will  be  received  at  the  office  oi 
Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept..  Wash- 
ington, D.  C.  until  Dec.  18  for  iron  window  guards  and 
gates  for.  the   U-    S.   Custom  House,   Baltimore. 

Clinton,   Mass. — The  Town   Hall   is  reported  destroyed 

by   fire. 

Chicopee.  Mass. — Mrs.  Sarah  E.  Spaulding  has  be- 
queathed $20,000  to  the  city  of  Chicopee  to  erect  a 
library. 

Boston,  Mass. — The  followir^  are  reported  to  be  the 
bids  opened  Dec.  6  by  the  Trus.  of  the  Boston  City 
Hospital  for  erecting  an  addition  to  the  Relief  Hospital 
in  Haymarket  Sq.  and  for  plumbing,  heating  and  electric 
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•*™^  *•  ••£??=  CoMtnKtioo— M»ek  ft  Moore.  »4S.- 
IHL  V!?^  »*  C«^  »47.9$o.  Henry  A.  Rooj.  »4i.7j8; 
mtCmher  ft   O'Conor.    t49.4Ji;    ««>.    \V.    Harrey    Co.. 


-— j;,-;—  Ctt..  $<8.sj3;  Mf»d.  Muon  & 
j-~  »»»-»— .  W»neo«b  ft  Cavanacfa.  (41, 340.  Hrating— 
Unib  ft  KcMlncfccn.  $3,960;  Al*x.   Duncan  Co..  $5,120; 


f!li.t79:    Coanon  Broa. 
0^j44.4a»    ■""-      ■ 

iflP^  i  Kw«w.«*«««,  ^j.yaw.  .-^ivx.  Lfuncan  i_o..  ^5.1^; 
Akm  IL  FranUm.  U.937:  BurkeJ  ft  Co..  $5,079;  Kerce 
*  Coj.  »4.$9i:  Lyndi  ft  Woodward.  $4.6^1  !»«»«  Co«n 
Ca..  »«.4io;  J.  I.  Harl«T  ft  Co..  $4^00;  Hoer  Broa.  ft 
Co,   f4.*67.      nambai*— Brnnahan    Bro...    $345*:    John 

^■fiO-'  W.  tf.  Miirtrfl  ft  Son' &.,  $3,500:  W.  F. 
AfWjaoB  ft  <-&.  $4,7Sj-  Robrraon  ft  Browning,  $4,400; 
*-,™t?«'4jbb?**-  "!'"i  Craif.  $4,150.  Elertnc  wiring 
—J.  W  WSl^soo  ft  Son.  $iH»i7:  John  R.  Bowker. 
$1.45*;  T.  T.  KeUy  ft  Co.,  $1,342. 

**«■»;«"■««'■    JfM-*.— Il    U   sutcd   that    the   Co.    Bd.    is 
rnaiirliint  t>e  erection  of  a  court  house. 

DHnit.  1/iV*.— Bids  will  be  received  until  Dec.  14 
by  Philip  Breiimeyer.  Corar.  Parks  and  Boulevards,  for 
crMDg  a  shelter  house  on  BcUe  Isle  Park,  just  north 
**  •JP^"™-     Mildner  ft  Eisen.  Archts..    1018  Ham- 


Fmut  FaUt.  Mmih.— The  State  Bd.  of  Control  at  St. 
nM  IS  said  to  be  considering  the  location  of  two  build- 
■■«»  •«  the  State  Insane  Ifospital  Grounds  it  Fergus 
Falls.  One  boilding  is  to  be  a  detention  hospital,  which 
ttto  coat  $6$u>4o.  and  the  other  a  ontagious  ward,  to 
*??  i*"^^"**"  .'*  "*  ■'*''  P™P*>'«<J  *o  crsct  an  addition  to 
*■«.  ""I*"!  kitchen,  and  employees'  uining  room,  which 
will  COM  $25,000. 

Dmtuth.  Minn. — E.  H.  Kurnham  &  Co.,  of  Chicago, 
III.,  it  IS  staled,  are  preparing  plans  for  remodeling  and 
ercctuig  additions  to  the  Bd.  of  Trade  Bldg.;  pri>bable 
coat,  $100,000. 

St.  tjtmit,  Jfo.— The  Directors  of  the  St.  Louis  Coli- 
nm  Co..  It  i»  suted.  have  decided  to  have  new  steel 
uaed  in  the  framework  of  the  Coliseum  to  be  erected  at 
ijlh  and  Locust,  instead  of  using  the  steel  framework 
of  the  old  Coliseum.  Plans  are  now  being  prepared  by 
F.  C  Booaack.  8th  and   I.ocust  Sts. 

It  is  stated  that  an  addition,  costing  $10,000,  is  to  be 
erected  to  the  Children's  Home  Society  for  Missouri. 
Dr.  T.  H.  Hagerty.  Secy. 

rreBtoa.  .Y.  /.—Bids  will  be  received  at  the  office  of 
tae  Supcrv.  .Archt..  Treas.  Rept.,  Washington,  1).  C,  un- 
ril  Jan.  8  for  the  steam  heating  apparatus,  etc.,  for  U.  S. 
Post  Office  and  Court  House  and  extension  thereto  at 
Trenton,   as  advertised   in   The   Engineering   Record. 

Bids  will  be  received  until  Jan.  9  by  las.  Knox  Taylor. 
SoBerv.  Archt.,  Washington,  D.  C.  for  the  plumbing 
and  marble  finish  in  toilet  rooms,  etc.,  for  the  U.  S! 
Ptoat  Office  and  Court  House  building  and  extension 
thereto  at  Trenton. 

Nrw^k,  S.  J. — The  Bd.  of  Freeholders  Nov.  20  de- 
cided to  have  J.  O'Rourke  ft  Sons,  756  llroad  St., 
■aodify  plans  for  the  House  of  Detention.  The  building 
it  to  coat  about  $25,0^. 

Jrrsrj  Cily.  .V.  /. — Bids  will  be  received  until  Dec.  23 
by  the  Bd.  Finance  (Oliver  H.  Perry  Chmn.)  for  erect- 
ing a  public  bath  at  141b  and  Erie  Su.  Appropriation, 
$8a.o«a.     Geo.  W.  Van  Arx,  Archt,  15  Exchange  PL 

BrocHyn,  A'.  V. — Bids  will  be  received  until  Dec.  24 
by  Tbeo.  A.  Bingham,  Police  Comr.,  New  York  City, 
for  famishing  material,  completing  alterations,  general 
repairs  and  improvements  to  the  49tii  54th,  soth  and  62d 
Prect.  Sution  Houses,  Boro.  Brooklyn,  and  the  74th 
Prect.  Station  House,  Boro.  Queens. 

Ft.  Wood,  N.  y.  H..  AT.  K.— Bids  will  be  received  by 
D.  C.  Bumell.  Constr.  Q.  M..  U.  S.  A.,  until  Jan.  13 
for  the  construction,  including  plumbing,  beating,  elec- 
tric wiring  and  electric  light  fixtures  for  one  double  set 
of  captains'  quarters  at  this  post,  as  advertised  in  The 
E^incering  Record. 

Bids  will  be  received  by  Lieut.  Wm.  W.  Bessell,  Signal 
Corns,  until  Jan.  13,  for  the  purchase  and  removal  of  4 
buildingi  at  this  post,  as  advertised  in  The  Engineering 
Record. 

Sjracntt,  N.  Y. — The  House  of  Providence,  an  orphan 
asylam  west  of  this  city  for  boys,  under  the  direction  of 
the  Sister*  of  Charity  of  the  Roman  Catholic  Church,  it 
itpoilgd  destroyed  by  fire,  and  it  is  stated  will  be  re- 
placed a*  soon  as  possible. 

Ntw  York,  N.  Y. — Fire  Comr.  Lantry  has  filed  plans 
for  enlarging  and  modernizing  the  station  houses  of 
Engine  Companies  17  and  37,  at  91  Ludlow  St.  and  83 
Lawrence  St.  The  present  wooden  floors  for  the  appara- 
to*  will  be  replaced  with  floors  of  steel  and  concrete. 
TIm  improvements  are   to  cost   $^8,000. 

The  Municipal  .\rt  Comn..  it  is  reported,  has  approved 
dcaigns  for  a  building  for  dormitories  for  men  and 
wofui  for  tbe  City  Poor  Farm,  on  Staten  Island,  for 
a  haSding  for  hospiul  nurses  on  Randall's  Island;  for 
a  toberculosts  infirmary  on  Blackwell's  Island,  and  for 
a  bnildinc  for  the  medical  staff  of  tbe  City  Hospiul  on 
Blaekweirs   Island. 

Cincinnati,  O. — It  is  stated  that  bids  will  be  received 
until  Dec.  27  by  the  Bd.  Co.  Coaat.  (Fred  Dreihs,  Ok.) 
for  remodeling  the  steam  heating  building  on  Freeman 
Ave.     Saml.  Hannaford  ft  Sons,  Archts.,  Hulbert  BIk. 

'CtreelanJ,  O. — John  Peirce  of  New  York,  has  se- 
cured tbe  contract  for  the  mechanical  equifmient  (except 
derator*)  at  the  U.  S.  Post  Office,  Custom  House  and 
Court  House  at  Cleveland  (bids  for  which  were  received 
Oct,  31  by  the  Superv.  Archt.  at  Washington,  D.  C).  at 
$129,000. 

CotmmbmM  Barracks,  O. — Francis  Bros.,  of  Columbus, 
ncoording  to  reports,  submitted  tbe  lowest  biu  on  Nov.  30 
for  erecting  hnildings  at  this  post,  as  follows:  Three 
new  sets  of  ofl&cerr  quarters,  $49,590;  quartermaster's 
■torefaonsc,  $ii39i:  wagon  shed,  $2,324. 

£«»«  Liverpool.  O. — Bids  will  be  received  until  Jan.  17 
by  Jas.  Knox  Tajrior,  Superv.  Archt.,  Washington,  D.  C, 
for  the  construction  (contplete  of  the  U.  S.  Post  Office 
at  East  LivcrpooL 

Akron,  O. — It  i*  reported  that  the  erection  of  a  dty 
hall  to  coat  about  $125,000  is  under  consideration. 

Portland,  Ore.— The  Bldg.  Com.  of  the  Council,  it  is 
reported,  recommends  the  erection  of  a  4-story  building 
for  a  jail  and  municipal  court. 

Pilttbnrt.  Pa. — Andrew  Carnegie,  it  is  stated,  has  given 
this  dty  $i«o,ooo  with  which  to  erect  a  library  in  the 
Bonewood  district  at  Lang  and  Hamilton  Aves. 

*W.    F.    Trimble   ft    Son*  Co.,    Bcccfawood    Boule.,    are 
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gated  to  h«vtf  secured  the  contract  to  erect  the  Caraegie 
Branch  Library  at  Carson  and  S.  aad  Sts.,  South  Side. 

.  *DanfUU.  Pa.— Mosit^r  &  Summers,  of  Buffalo.  N.  Y.. 
]}  **  'reported,  have  secured  the  contract  to  erect  the  3 
PJ"'ding»  at  the  Hospital  for  the  Insane,  at  $352,290. 
(Bids  received  Nov.  16.) 

Uniontown,  Pa. — ^The  Governor  has  approved  the  site 
near  Uniontown  for  the  erection  of  a  State  Hospital  for 
Injured  Miners  in  the  coal  fields  near  Shamokin.  An 
appropriation  of  $30,000  has  been  made  for  the  structure. 

*Mont  Alto.  Po.— Chas.  W.  Denny,  of  Philadelphia,  it 
IS  stated,  has  a  contract  to  build  40  frame  cottages  and  2 
ravihons  for  the  State  Hospital  for  Consumptives  at 
Mont  Aho.     The  contract  price  is  $56,368. 

*BrQddock.  Pa.— Geo,  Moore.  Pres.  Bd.  Mgrs.  of  the 
Braddock  General  Hospital,  writes  that  the  contract  for 
erecting  a  building  for  the  Braddock  General  Hospital 
(bids  opened  Dec.  6)  has  been  awarded  to  The  Geo. 
Hogg  Co..  of  Braddock,    for  $29,500. 

Homestead.  Pa. — Bids  will  be  received  until  Dec.  16 
by  And.  Hill.  Boro.  Clk..  for  erecting  a  building  at  the 
garbage  furnace,  to  be  of  concrete  foundation,  and  steel 
irame  covered    with   corrugated   iron. 

AUcntotcn.'^Pa. — The  following  are  reported  to  be  the 
bids  received  Dec.  3  hv  the  Co  .Comrs.  for  erecting  ^n 
addition  to  the  jail:  The  Van  Dorn  Iron  Wks.,  Cleve- 
land, O.  (3  bids),  to  erect  the  addition  complete  with 
the  old  locking  system,  for  $142,000;  including  a  new 
and  imnroved  locking  ."lystem  to  be  installed,  $148,000; 
to  build  the  jail  alone  .omitting  the  receiving  buildings. 
$132,000.  Roht.  S.  Rathbun.  of  Allentown,  only  for  the 
construction  of  the  building,  $48,000. 

Philadelphia.  Pa. — Mayor  Reyburn  is  reported  to  have 
decided  to  recommend  to  the  Council  the  appropriating  of 
$20,000  for  the  establishment  of  an  aquarium  at  the 
Philadelphia  Museum. 

Columbia,  S.  C. — The  City  Council  has  adopted  a 
resolution  authorizing  the  Columbia  Hospital  Assoc,  to 
place  a  first  mortgage  on  their  property,  amounting  to 
$30,000.  said  sum  to  be  used  to  erect  a  public  ward 
building  at  the  hospital,  plans  for  which  have  been  pre- 
pared. 

Big  Springs.  Tex. — The  Co.  Comrs.,  it  is  reported. 
have  authorized  the  issue  of  $46,000  bonds  for  the  erec- 
tion of  a  jail. 

Houston.  Tex. — Bids  will  be  received  until  Jan.  15  by 
Jas.  Knox  Taylor,  Superv.  .\rcht..  Washington,  D.  C, 
for  tbe  construction  (including  plumbing,  heating  appa- 
ratus .electric  conduits  and  wiring)  of  the  U.  S.  Post 
Office  and  Court  House  at  Houston. 
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Phoenix,  Aris. — It  is  stated  that  bids  will  be  received 
untJ!  Jan.  lo  by  J.  W.  Dorris.  Chmn.  Bldg.  Com.,  for 
erecting  a  Y.  M.  C.  A.  Bldg.;  probable  cost,  $60,000. 
Frost  &  Creighton,   archts.,   412   Fleming  BIk. 

*Los  Angeles,  Co/.— The  contract  to  erect  a  building  at 
Main  and  6th  Sts.,  it  is  reported,  has  been  awarded  to 
W.   P.   Fuller  &  Co.  at  about  $20,000. 

San  Francisco.  Cal. — The  Royal  Insurance  Co.,  of  Liv- 
erpool, has  decided  to  erect  a  10-story  Class  A  building 
on  Pine  and   Sansome  Sts. 

Denver,  Colo.~T.  Robt.  Wieger,  628  14th  St.,  is  said 
to  be  preparing  plans  for  a  summer  hotel,  to  be  erected 
by  F.  O.  Stanley  at  Estes  Park  at  a  cost  of  $150,000. 

Savannah.  Ca. — A  site  has  been  purchased  at  Bull 
and  vharlton  Sts.  on  which  it  is  proposed  erecting  a 
Masonic  Temple.  The  Masonic  Temple  Assoc,  has  the 
matter  in  charge. 

Boise,  Idaho. — J.  W.  Smith,  it  is  reported,  has  ac- 
cepted plans  prepared  by  A.  Johnson,  for  a  $12,000  liv- 
ery stable. 

Indianapolis.  Ind. — Wm.  B.  Burford  has  filed  plans 
for  a  3-sory  business  building  to  be  erected  at  38  S. 
Meridian   St.   and  cost  $20,000. 

*Terre  Haute,  Ind.- — It  is  reported  that  the  contract  to 
erect  the  Elks  Lodge  Bldg.  has  been  secured  by  the 
Modern  Constr.  Co..  of  Terre  Haute;  estimated  cost, 
$80,000. 

Plans  for  the  Y.  W.  C.  A.  building,  to  be  erected  on 
7th  St.,  it  is  reoorted  have  been  completed  by  Foltz  & 
Parker,  of  Indianapolis.  The  building  will  be  con- 
structed of  light-colored  brick  and  terra  cotta  and  In- 
diana stone,  3  stories,  with  finished  basement;  estimated 
cost,  $65,000. 

Somerset.  Ky. — ^The  p&ssenger  station  of  the  Cincin- 
nati. New  Orleans  &  Texas  Pacific  R.  R.  (F.  Wrampel- 
meier.  Res.  Engr..  Somerset),  at  Somerset,  is  reported 
destroyed  by  fire. 

*Baitimore,  Wrf.— The  Noel  Constr.  Co.,  McCunoh  and 
Eutaw  Sts.,  is  reported  to  have  secured  the  contract 
to  erect  a  s-story  reinforced  concrete  and  brick,  28x84-ft. 
building  on  Pratt  St.,  for  the  United  Railways  Co.,  to 
cost  $30,000. 

Boston.  Mass. — Clarence  H.  Blackall,  2a  Beacon  St.,  it 
is  reported,  is  the  archt.  who  is  preparing  plans  for  the 
$300,000  theatre  to  be  erected  at  Pleasant  and  Eliot  Sts. 
and  Park  Sq.  for  Winthrop  Ames. 

*Aff.  Clemens.  Mich. — Geo.  A.  Slocum.  of  Mt.  Ocraens, 
it  is  stated,  hai  received  the  general  contract  to  erect  the 
$25,000  addition  to  the  Olympia  baths.  Thos.  E.  Mathcw- 
son.  Pres. 

*Bay  City.  Mich. — The  C.  A.  Moses  Constr.  Co.,  Com- 
merce Bldg..  Chicago.  111.,  is  reported  to  have  secured  the 
general  contract  to  erect  the  7-story  hotel  for  the  We- 
nonah  Hotel  Co..  which  is  estimated  to  cost  $1 50,000. 
Smith-Hinchman  &  Co.,  of  Detroit,   Mich.,  are  the  archts. 

St.  Paul.  Minn. — Anton  Weinholzer.  former  occupant 
of  the  Empire  Theatre,  which  was  recently  destroyea  by 
fire,  it  is  stated,  is  considering  the  rebuilding  of  the 
building;  probable  cost.  $25,000. 

%33S'Ooo  of  the  $350,000  needed  to  erect  tbe  Y.  M. 
C.  A.  building  is  reported  secured. 

*  Minneapolis,  Minn.—Ji.  B.  Pelton.  418  Sixth  St.. 
it  is  stated  has  secured  the  general  contract  to  erect  the 
Transit  Thresher  Co.  building  at  2723  University  Ave. 
S.  E,     It   will  be  of  brick  and  cut  stone,  80x130    ft,,  wi<h 

*Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


truss  roof,  and  cost  $14,000,  and  Pike  &  Cook,  416  S. 
Fifth  St.,  are  reported  to  have  secured  the  general  con- 
tract for  repairing  and  rebuilding  the  5-story  brick  ware- 
house lately  damaged  by  fire  at  428  First  St.  N.  Cost 
about   %2fi  000. 

*A  permit  has  been  issued  for  an  addition  to  the  Soo 
line  shops  at  29th  Aye.  N.  E.  and  Quincy  St.  Cost, 
$55,000.  M.  Schumacher,  contractor ;  \V.  M.  Kenyon, 
Guaranty  Bldg..  archt. 

St.  Louis.  Mo. — Sec   "Railroads." 

Kenwood.  Mo.— A.  F.  Haeussler.  514  Roe  Bldg.,  St. 
Louis,  is  preparing  plans  for  a  3-story  clubhouse^  to  be 
erected  at  Kenwood,  to  cost  about  $250,000.  Bids  for 
construction  will  be  received  about   Feb.    :. 

*Omcha,  Neb. — The  Forbes  Green  Constr.  Co.  is  re- 
ported to  have  the  contract  to  erect  the  Y.  W.  C.  A. 
bldg.  at  17th  and  St.  Mary's  Ave.,  which  is  to  be  5 
stories  high  and  cost  about  $100,000.  Thos,  R.  Kimball, 
McCague  Bldg.,  is  the  archt. 

Dover,  N.  H.— T.  Edw.  Richardson  Archt.,  56  Grove 
St.,  has  completed  plans  for  rebuilding  the  American 
Hourie.  recently  burned,  and  is  ready  for  figures;  prob- 
able  co.^t,    $20,000. 

*Pater.wn.  N.  J.—H.  W.  Mills  &  Co.  are  reported  to 
have  filed  plans  for  a  3-story  25xioo-ft.  warehouse,  to  be 
erected  at  a  cost  of  $15,000  and  for  which  the  David 
Henry   Bldg.   Co.,  6   Smith   St.,  has  the  contract. 

Buffalo,  N.  Y. — Plans  have  been  filed  for  a  garage  and 
nrivate  stable  to  be  erected  at  827  Delaware  Ave.  for 
Willis   K.  Jackson,  at  a   cost  of   $12,000. 

New  York,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  12-story  brick  and  stone 
store  and  loft  building  at  19  W.  21st  St.  for  David 
Spero,  cost  $350,000,  Robert  D,  Kahn,  Archt. ;  6-story 
brick  and  stone  tenement  and  store  at  66th  St.  and  2d 
Ave.,  for  David  Leuten,  cost  $48,000.  Geo.  F.  Pelhani. 
Archt.;  5-story  brick  and  stone  loft  and  stable  building 
at  1 08th  St.  and  ist  Ave.  for  Israel  Lipnman,  cost  $80.- 
000,  Chas.  B.  Meyers,  Archt.;  2  3-story  orick  stores  and 
dwellings  at  Westchester  Ave.  and  i72d  St.  for  Jos.  J. 
Gleason,   cost   $20,000,    B.    Ebeling,   Archt. 

Pawnee,  OA*/rt.~Fire  here  Dec.  9,  it  is  reported,  de- 
stroyed a  block  of  buildings,  including  the  O.  P.  C.  H. 
department   store  and   the  Globe   Hotel. 

Easton.  Pa. — It  is  stated  that  bids  will  he  received 
until  Jan.  3  by  A.  A.  Ritchcr,  Archt..  Lebanon,  for 
erecting  a  fireproof  granite  and  concrete  bank  and 
office  building,  32x158   ft,,  estimated  to  cost  $180,000. 

Honxcsleod.  Pa. — Emil  Schmid,  of  Knoxville,  is  said 
to  be  preparing  plans  for  a  $30,000  hall  building,  to  be 
erected  on  5th  .Ave..  Homestead,  for  the  Eintracht  Turn 
&  Gesang  Verein   Society. 

*Pittsburg,  Pa. — ^Jas.  Stewart,  Westinghouse  Bldg.,  it 
is  reported,  has  secured  the  contract  to  erect  for  the 
H.  W.  Oliver  estate  a  7-story  fireproof  building  at  Liberty 
and  Oliver  Aves. 


Reading.  Pa. — We  are  informed  that  the  Hotel  Read- 
ings Co.  is  being  formed  at  Reading  for  the  purpose  of 
raising  all  the  money  required  for  a  hotel  not  to  exceed 
in  cost  $240,000,  It  is  to  be  a  popular  subscription,  with 
at  least  200  stockholders.  The  organization  will  be  ef- 
fected Feb.  I,  1908.  until  which  time  no  consideration 
will   be  given   to   plans  or  for  the    furnishing  of  material. 

Wm.  A.  Fink,  of  Reading,  is  preparing  plans  for  a  4- 
story  brick  store  building,  60x230  ft.,  for  Kline  Bros.; 
cost,  about  $39,000. 

J.  O.  Hatt  &•  Co.  will  erect  a  d-story  factory  to  cost 
about  $11,500.    Architect,  Wm,  A.  Fink,  of  Reading. 

Philadelphia,  Pa. — It  is  stated  that  nlans  have  been 
completed  by  Edgar  V.  Seeler,  Real  Estate  Trust  Co. 
Bldg.,  for  an  8-story  printing  house  to  be  erected  by 
the  Curtis  Publishing  Co.  at  6th,  7th,  Walnut  and  San- 
son! Sts.,  at  a  cost  of  about  $1,000,000. 

West  Chester,  Pa. — Chas.  Barton  Keen,  of  Philadelphia, 
it  is  stated,  has  been  chosen  by  the  directors  of  the 
Y._  M.  C.  A.  to  prepare  plans  for  the  proposed  $25,000 
building  to  be  erectea  here  in  the  near   future. 

Newport,  R.  I. — Ewing  &  Chappell,  345  5th  Ave., 
New  York,  N.  Y.,  are  preparing  plans  for  a  Y,  M.  C.  A. 
building  to  be  erected  at  Newport. 

IVe.^t  Rutland,  Vt. — Noah  LaRose,  of  Rutland,  is  re- 
ported to  have  secured  the  contract  to  erect  a  i -story 
5ox24-ft.  solid  concrete  depot  for  the  Delaware  &  Hudson 
R.  R.  at  West  Rutland. 

Spokane,  Wash. — Cutter  &  Malmgren,  Exchange  Bldg., 
are  said  to  be  preparing  plans  for  a  3-story  brick  hotel  to 
he  erected  at  Mam  Ave.  and  Division  St.  at  a  cost  of 
$80,000. 

Seattle,  Wash. — Plans  are  beirig  drawn,  it  is  reported 
by  A.  Warren  Gould,  Arcade  Bldg.,  for  the  complete 
remodeling  of  the  MacDougal  &  Southwick  store,  on  ist 
Ave.  and  Columbia   St.;   probable  cost,   $15,000. 

Martinsburg,  W.  Fa.— Bids  will  be  received  until  Jan. 
15  by  the  Bldg.  Com.  (Lewis  H.  Thompson,  Chmn.)  for 
erecting  a  Y.  M.  C.  A.  Bldg.  Plans  and  specifications 
can  be   obtained  until    Dec,    15. 

Janesville,  Wis. — Hilton  &  Sadler,  it  is  stated,  have 
completed  plans  for  the  2-story  32x8o-ft.  brick  hotel 
which  is  to  be  erected  by  the  South  Janesville  Hotel 
Co.,  at  a  cost  of  $10,000. 

Winnipeg,  Man. — The  Imperial  Theatre  Co.,  of  Winni- 
peg, is  reported  incorporated  by  Thos.  B.  Campbell, 
prop,  of  the  Mariaggi  Hotel.  Danl.  Bruce  Flagg,  of 
Buffalo,  N.  Y.,  and  others  for  the  purpose  of  erecting  a 
theatre  on  Notre  Dame  Ave.;  capital,  $100,000. 

Lima,  Peru. — Jose  M.  Mendoza.  530  Carabaya  St.. 
Lima,  writes  that  it  proposed  to  erect  a  market  house 
here:  Floor  space,  30  meters  by  40  meters,  building  to 
be  divided  in  three  sections;  construction  to  be  made  of 
iron,  steel  and  galvanized  iron;  building  to  be  open  on 
all  sides  and  protected  by  iron  fences  wliich  extend  from 
the  base  to  roof.  Proposal  must  contain  complete  plans 
with  details,  specifications,  list  of  material,  weight  of  it 
and  price  of  some,  material  placed  on  board  steamer. 
New  York.  Material  in  such  a  way  so  as  to  be  ready  to 
be  installed  upon  its  arrival  with  all  the  holes  ready  to 
receive  rivets,  etc.  Pieces  marked,  so  any  engineer  fol- 
lowing plans  could  erect  building.  Concerns  wishing  to 
undertake   this   work   will   submit  bids   at   once. 

Alameda.  Sash. — The  entire  business  section  of  the 
town  ii  reported  destroyed   by  fire. 
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CHURCHES  AND  DWELLrNGS. 

Notes  Arranged  Alphabetically  by  States. 

Enterprise,  Ala. — The  Baptist  Congregation  is  said  to 
be  arranging  to  erect  a  church.  Estimated  cost,  $16,000. 
Rev.   A.  G.   Mosely,  pastor. 

Los  Angeles,  Cal.—F.  M.  Tylor,  Laughlin  Bldg.,  ac- 
cording to  reports,  has  completed  plans  for  a  l7-room 
residence  which  is  to  be  erected  at  Hollywood  for  R.  E. 
Bowden. 

Denier,  Colo. — W.  E.  Fisher,  Ferguson  Bldg.,  it  is 
stated,  is  having  plans  prepared  for  an  apartment  house, 
which  H.  K.  Brown,  of  the  J.  F.  Brown  Investment  Co., 
has  announced  that  he  intends  erecting  at  Grant  and 
14th  Sts. ;  probable  cost,  $75,000. 

Chicago.  III. — J.  F.  Knudson,  133  La  Salle  St.,  is  .pre- 
paring plans  for  an  apartment  house  to  be  erected  on 
Humboldt  Boule.  and  No.  Whipple  St.  for  O.  Kohlrcth, 
to  cost  about  $45,000. 

Du  Bois,  III. — The  members  of  the  Roman  Catholic 
Church,  according  to  reports,  propose  erecting  a  new 
edifice  costing  about   $30,000. 

Gary,  Ind. — It  is  reported  that  plans  have  been  or- 
dered for  an  edifice  for  the  Episcopal  Chuj-ch  to  be 
erected  in  Gary.  Bishop  J.  H.  White,  of  Michigan  City, 
has  the  matter   in   charge. 

*Iozva  City,  la. — The  contract  to  erect  the  residence 
for  the  president  of  the  State  Univ.  of  Iowa,  it  is  re- 
ported, has  been  awarded  to  B.  A.  Wickham,  of  Iowa 
City,  at  about  $18,000. 

Eitnice.  La. — It  is  stated  that  the  erection  of  a  new 
edifice  for  the  members  of  the  Roman  Catholic  Church 
to  cost  about  $20,000  is  contemplated.  Rev.  Father  La 
Roche,  Pastor. 

Coz-ington,  La. — See   "Schools." 

Annapolis.  Md. — The  contract  for  erecting  a  residence 
at  Annapolis  for  Rear  Admiral  Knox,  of  the  Naval 
Academy,  has  been  awarded  to  E.  D.  Skipper,  of  Annap- 
olis.    Wyatt  &   Nolting,  of   Baltimore,   are  the  archts. 

Boston.  Mass. — P.  J.  Cantwell,  it  is  reported,  will 
erect  a  6-story  $18,000  apartment  house  on  Perry  St.  in 
Brookline. 

Detroit,  Mich. — Malcolmson  &  Higginbotham,  Moffat 
Bldg.,  it  is  reported,  have  prepared  plans  for  an  edifice 
to  be  erected  tor  the  members  of  the  ^orth  Congrega- 
tional Church  at  Woodward  and  Blaine  Aves.  at  an  esti- 
mated cost  of  $50,000.     Rev.  Carl  S.  Jones,  Pastor. 

Minneapolis,  Minn'.- — Chas.  S.  Pillsbury,  according  to 
reports,  has  announced  that  he  intends  erecting  a  $75,000 
residence,  at  Ferndale.  Lake  Minnetonka,  next  spring. 
Plans  are  being  prepared  by  Edwin  H.  Hewitt,  15  N. 
4th  St. 

St.  Paul,  Minn.— It  is  stated  that  Frank  P.  'Sherpard  is 
preparing  to  erect  a  2-story  brick  residence  on  Dayton 
and  Virginia  Aves.  to  cost  $16,000. 

Greenwood,  Miss. — The  members  of  the  First  Baptist 
Church,  it  is  reported,  are  arranging  to  erect,  a  $20,000 
edifice.     Rev.   S.  S.  E.  Till,  pastor. 

St.  Louis,  Mo. — A.  L.  Beltinger  is  reported  to  have 
purchased  a  site  on  which  it  is  proposed  erecting  a 
$16,000    residence. 

Schenectady,  N.  Y. — The  members  of  the  African  M.  E. 
Church,  it  is  reported,  psopose  erecting  an  edifice  costing 
about  $14,000. 

Netv  York,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  Two  6-story  brick  tene- 
ments at  149th  St.  and  St.  Ann's  Ave.  for  Dacorn 
Rralty  Co.,  cost  $100,000,  Moore  &  Landseidel,  Archts.; 
5-^ory  brick  tenemnt  at  Arthur  Ave.  and  l7gth  St.  for 
John  McNulty,  cost  $45,000,  Chas.  Schaefer,  Tr.,  Archt.; 
5-story  brick  tenement  at  Belmont  Ave.  and  181st  St. 
for  Levin  &  Sampson,  cost  $40,000,  Goldner  &  Goldberg, 
Archts.;  5-story  brick  tenement  at  Bathgate  Ave.  and 
i82d  St.  for  H.  J.  Schwarzler,  cost  $30,000,  Chas. 
Schaefer,  Archt.;  five  4-story  brick  tenements  at  Southern 
Boule.  and  Freeman  St.  for  John  Leo,  owner  and  archt., 
cost  $75,000. 

Philipsburg,  Pa.— It  is  reported  that  the  members  of 
the  Presbyterian  Church  are  preparing  to  erect  an  edifice 
estimated  to  cost  $20,000. 

Oakland,  Pa. — It  is  stated  that  plans  are  being  pre- 
-red  by  G.  H.  Schwan,  326  4th  Ave.,  Pittsburg,  for  a 
-story  brick  apartment  house,  to  be  built  in  Oakland  by 
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pared   bv  G.   H.    Schwan,   326   4th   Ave.,    Pittsburg,    for  a 
3-story  brick  apartir      '   '  '"   *■"  ^-'^^  '-   '^-i-'      ^  »— 

W.  J.   McCutcheon. 

Philadelphia,  Pa. — It  is  reported  that  the  Richardson 
estate  is  planning  the  erection  of  a  $300,000  apartment 
house  at   1722  \\^lnut  St. 

Nashville,  Tenn. — It  is  reported  that  plans  have  been 
prepared  by  Warner  &  Adkins,  of  Cincinnati,  O.,  for  an 
8-story  stone  and  brick  apartment  house  to  be  erected  at 
West  End  Ave.  and  Church  St.,  to  be  known  as  Ellison 
Court  and  cost  about  $250,000.  Geo.  W.  Wilson,  of 
Cincinnati,  O..  is  reported  interested,  and  W.  R.  Elli- 
son ,of  Nashville,  is  the  local  representative. 

Richmond,  Va. — W.  A.  Chesterman.  it  is  reported,  is 
preparing  to  erect  a  $60,000  apartment  house  at  W. 
Franklin  and  Harrison   Sts. 

Milwaukee  Wis. — It  is  reported  that  the  members  of 
the  Baptist  Church  will  erect  a  $3.';.ooo  edifice. 


SCHOOLS. 

Notes  Arranged   Alphabetically   by  States. 

*North  Birmingham  {Birmingham  P.  O.),  Ala. — The 
Southern  Constr.  Co.,  of  Birmingham,  is  reported  to 
have  been  awarded  the  contract  for  the  erection  of  a 
high  school   at  a  cost  of  $25,000. 

Conway,  Ark. — J.  J.  Doyne,  of  Little  Rock,  Pres.  State 

Normal   School,  writes  that  bids  will  be  called   for  about 

Feb.    le;   for  the  erection  of  a  school   at   Conway,   to   cost 

about    $40,000.      Architect,    C.    L.    Thompson,    of    Little 

'  Rock. 

Oakland.  Cal—The  Trus.  of  St.  Mary's  College,  on 
Bway.,  it  is  stated,  are  contemplating  the  erection  of  2 
buildings,   one   3   story,   60x160    ft.   structure. 


San  Francisco.  Cat. — The  Bd.  of  Superv.  has  passed  a 
resolution  authorizing  the  construction  of  the  Winficld 
School.     Appropriation,  $39,000. 

Pueblo,  Colo.— The  School  Bd.  of  Dist.  No.  i.  it  is 
reported,  is  about  to  ask  plans  for  a  high  school  to  cost 
about  $150,009. 

Nezv  Haven,  Conn. — Bids  will  be  received  until  Dec. 
27  by  the  Bd.  Educ.  (G.  T.  Hewlett,  Secy.)  for  erecting 
a  school  at  in  Greene  St.  Bids  may  be  submitted  as 
a  whole  or  separately  on  the  following:  Carpentry,  etc.; 
masonry;  plumbing;  gas  fitting;  ventilating  and  heat- 
ing.    Brown  &  Von  Beren,  archts.,  865   Chapel   St. 

IVashington,  D.  C. — Andrew  Carnegie,  it  is  stated, 
has  given  $50,000  to  Howard  L'niv.  to  erect  a  library. 

Atlanta,  Ga. — Bids  will  be  received  by  the  Bd.  of 
Educ.  on  Dec.  21  for  the  erection  of  the  5th  Ward 
grammar  school,  to  cost  about  $70,000.  Architect,  Haral- 
son Bleckley,  619  Empire  Blag.  Frank  Orme,  Chmn. 
Bldg.    Com. 

East  St.  Louis,  III— J.  S.  Pidgeon.  Secy.  Bd.  of 
Educ.  writes  that  Reister  &  Rubach,  Insurance  Bldg., 
are  preparing  plans  for  a  nerw  school. 

Topeka,  Kan.— Rice  Hall  at  Washburn  College,  a  4- 
story   structure,   is   reported   destroyed   by   Hre. 

Cox'ingfon,  La.— The  buildings  at  St.  Joseph  College, 
which  included  an  academy,  convent,  monastery  and 
church  and  which  were  recently  destroyed  by  fire,  it  is 
reported,  are  to  be  replaced  with  brick  and  concrete 
structures. 

Newtonvillfi,  Mass. — The  lowest  bids  received  Dec.  2 
for  erecting  the  Technical  High  School  at  Newtonville,  it 
is  stated,  were  fis  follows:  Construction,  C.  T.  Fel- 
lows, $252,546;  plumbing,  W.  H.  Mitchell  &  Son.  Bos- 
ton. $18,225;  ventilating.  C.  H.  Sanborn,  $44,682.  The 
electrical  construction  is  to  cost  about  $40,000. 

WestHeld  Mass. — The  erection  of  an  8-room  addition 
to  the  Walnut  St.  School,  to  cost  $46,000,  is  reported 
contemplated. 

Battle  Creek,  Mich. — It  is  stated  that  the  erection  of  a 
high  school,  to  cost  about  $250,000,  is  contemplated. 

Minneapolis,  Minn. — It  is  stated  that  bids  are  wanted 
until  Dec.  31  for  $441,000  school  and  $100,000  park 
improvement  bonds.     Danl.   C.  Brown,  City  Compt. 

St.  Paul,  Minn. — The  School  Bd.  has  decided  to  ask 
the  City  Council  to  authorize  the  issue  of  $75,000  bonds 
to  erect  additions  to  the  Hill,  Ramsey,  Hancock '  and 
Murray  schools. 

Quitman,  Miss. — P.  J.  Krouse,  of  Meridian,  has  pre- 
pared plans  for  a  brick  school,  and  bids  will  be  called  for 
about  Feb.  i .  For  further  information  address  S.  H. 
Terrall,  of  Quitman.  » 

Saml,  H.  Terrall,  Chmn.  School  Com.,  would  like  to 
correspond  with  bond  buyers  regarding  sale  of  $12,500 
school  bonds. 

Webster  Grove,  Mo. — Bids  will  be  received  until  Jan. 
2  by  F.  B.  Miller.  Secv.  Bd.  Dirs.  of  the  School  Dist., 
for  $60,000   School  bonds. 

Chadron,  Neb. — The  members  of  St.  Patrick's  Church, 
it  is  reported,  are  planning  the  erection  of  a  parochial 
school  to  cost  $15,000. 

Phillipsburg,  N.  J.— J.  S.  Rogers  &  Co.,  of  SUnwicfc, 
N.  J.,  are  reported  to  have  secured  the  contract  to 
erect  the  3-story  brick  and  stone  high  school.  Seymour 
and  Paul  A.  Davis,  3d.,  of  Philadelphia,  Pa.,  are  the 
archts. 

Montclair,  N.  J. — The  Bd.  of  Educ.  on  Dec.  3  decided 
to  reject  all  bids  recently  received  for  erecting  a  school 
and  to  defer  indefinitely  entering  into  any  further  con- 
tracts for  the  erection  of  schools. 

*Newark,  N.  J. — The  Com.  on  Schoolhouses  of  the  Bd. 
of  Educ.  Nov.  26  opened  bids  for  erecting  an  addition  to 
Warren  St.  School  and  for  making  alterations  to  present 
school  building,  and  awarded  contracts  Nov.  30, 
as  follows:  ^lason  work.  Jos.  Oschwald.  $44,543 ; 
work,  Trivett  &  Walters  Co.,  $20,236;  painting  work, 
Chas.  Stopper,  $1,214;  roofing  and  metal  work,  Jacob 
Sternberg  $5,260;  plumbing  work,  Jaehnig  &  Peoples, 
$4,817;  electrical  work,  Browe  Co.,  $1,784;  heating  and 
ventilating,  David  C.  Seymour,  $14,261;  motor  and  motor 
wiring,  General  Electrical  Equippers,  $534;  total,  $103,- 
409. 

Far  Rocka/way,  L.  I.,  N.  F.— Prof.  J.  D.  Sulsona, 
Director  of  the  American  Collegiate  Inst.,  it  is  stated, 
intends  erecting  on  Mott  Ave.  a  3-story  brick,  stone  and 
steel  school,  lighted  by  gas  and  electricity  and  heated  by 
steam;  estimated  cost,  $75,000. 

Lawrence,  L.  I.,  N.  Y. — The  Committee  of  Taxpayers 
representing  In  wood,  Lawrence  and  Cedarhurst,  to  con- 
fer with  the  Bd.  of  Educ.  of  Union  Free  School  Dist. 
No.  15  on  the  proposition  to  assess  the  district  for  $75,000 
for  the  purpose  of  repairing  and  enlarging  the  Lawrence 
High  School,  has  decided  that  the  building  is  too  old  to 
spend  so  much  money  on  and  will  report  at  a  special 
meeting  of  the  school  district  on  Dec.  17  that  it  ap- 
proves a  proposition  to  sell  the  present  high  school 
property  in  Central  Ave.  and  to  purchase  a  new  site  at 
some  point  north  of  the  railroad  tracks  on  which  to 
erect  a  new  and  modern  brick  and  stone  building. 

Weedsport.  N.  Y.—J.  Mills  Piatt.  921  Chamber  of 
Commerce  Bldg.,  Rochester,  is  completmg  plans  for  a 
district  high  school  to  be  erected  at  Weedsport,  to  cost 
$30,000, 

Poughkeepsie,  N.  Y. — Ewing  &  Chappell,  345  5th  Ave., 
N.  Y.  City,  are  preparing  plans  for  a  3-story  chemical 
laboratory  for  Vassar  College. 

Greensboro.  N.  C. — J.  I.  Faust,  Pres.  State  Normal  & 
Industrial  College,  writes  that  C.  C.  Hook,  of  Charlotte, 
is  preparing  plans  for  a  science  building  to  cost  about 
$50,000. 

.  Cincittnati.  O. — It  is  reported  that  a  donation  of  $250,- 
000  has  been  made  to  the  Hebrew  Union  College  (Isaac 
Broom,  Secy.)  for  the  erection  of  a  building. 

Edw.  H.  Dornette,  Pickering  Bldg.,  it  is  stated,  has 
been  authorized  to  prepare  plans  for  an  annex  to  the 
22d  Dist.   School,  cost  not  to  exceed   $45,0^0. 

Madisonville,  O. — Plans  and  specifications  will  be  re- 
ceived until  Jan.  6  by  the  Bd.  Educ.  (J.  F.  Klein,  Clk.) 
for  a  school  to  be  erected  here  at  a  cost  of  $100,000. 

*Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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.J-2T^i*^'  ^- — ^'  '*  stated  that  bids  will  be  received  un- 
til Dec.  23  by  E.  Bruell,  Clk.,  Bd.  Educ,  1730  Penficid 
Ave.,  for  erecting  fire  escapes  on  schools. 

Tulsa  ,Okla.~-A.  Gran*  Evans,  Pres.  Henry  Kendall 
College,  writes  that  W.  Avelett  Cann.  1023  Missouri 
Trust  Bldg.,  St.  Louis,  Mos.,  is  preparing  plans  for  the 
proposed  buildings  for  the  college.  The  first  building 
will  cost  $35,000. 

Newport.  R.- 1. — The  citizens,  it  is  stated,  have  author- 
ized the  appropriation  of  $50,000  to  erect  a  school  for 
the  children  of  the  lower  grades. 

Richmond  Va. — Bids  will  be  received  until  Jan.  20  by 
the  Chmn.  School  Bd.  for  erecting  a  high  school.  Chas. 
K.    Bryant,  Archt.,   1014  E.   Main   St. 

Milwaukee,  Wis. — It  is  stated  that  bids  will  soon  be 
asked  by  F.  M.  Harbach,  Secy.  School  Bd.,  for  erecting 
the  loth  Dist.  School,  and  as  soon  as  alterations  are 
completed  in  the  plans  for  the  nth  Dist.  School  new  bids 
will  be  asked. 

Edeerton,  Wis. — It  is  stated  that  all  bids  recently  re- 
ceivea  for  erecting  the  Florence  Childs  Memorial  High 
School  have  been  rejected,  as  they  were  too  high.  The 
plans  are  being  revised  and  new  bids  will  be  asked. 
Appropriation.  $40,000. 


NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings." 

Montbrook,  Fla. — We  are  informed  that  the  Florida 
Lumber  Co.,  of  Montbrook,  will  erect  its  own  plant,  but 
is  in  the  market  for  one  iso-h.-p.  plain  balanced  valve 
engine.     Architect,  J.  M.   Parker,  of  Floral  City.  Fla. 

Danville,  III. — J.  Scully,  of  Chicago.  111.,  is  reported  to 
have  secured  a  site  near  the  plant  of  the  Danville  Cat* 
Co.,     on    which    he     intends     erecting     a    plant,     to    cost 

SI  50,000.      J.     O.    Gordon,    of    the    firm    of    Gordon    & 
anor,   contractors  of  Danville,  is  reported  interested. 

Jersey  City,  N.  J. — ^Jabez  Burns  &  Sons,  dealers  iti 
machinery  at  542  Greenwich  St.,  N.  Y.  City,  according 
to  reports,  will  erect  a  $50,000  2-story  factory  building. 
157x275  ft.  at  Claremont  Ave.  and  Halsey  St.,  for  which 
Architect  John  T.  Rowland,  Jr.,  15  Exchange  PL,  Jersey 
City,  has  prepared  plans.  It  is  reported  that  no  awards 
have  yet  been  made. 

Marinette,  Wis. — The  Pike  River  Granite  Co.,  now  lo- 
cated at  Amberg,  it  is  reported,  intends  removing  its 
plant  to  Marinette. 

STREET    CLEANING   AND   GARBAGE 
DISPOSAL. 

Notes  Arranged   Alphabetically  by  States. 

Troy,  N.  Y. — Bids  will  be  received  until  Dec.  17  by  Bd. 
Conrtact  &  Supply  (Jas.  M.  Riley,  Clk.)  for  the  follow- 
ing for  the  year  1908:  Furnishing  necessary  p^ounds 
for  dumping  garbage,  ashes,  loose  stones,  street  dirt,  filth 
and  rubbish  collected  by  carters  in  15th,  i6th  and  17th 
Wards;  labor  and  services  required  in  sweeping,  clean- 
ing and  caring  for  public  streets,  avenues,  alleys  and 
highways;  labor,  services  and  teams  required  in  removing 
garbage,  street  dirt  and  other  refuse  from  the  streets, 
avenues,  alleys  highways  and  public  places,  and  removing 
silt  from  catchbasins  and  silt  and  other  deposits  from 
public  sewers. 

New  York,  N.  Y. — Bids  will  be  received  until  Dec.  t8 
(readvertiseraent)  by  Foster  Crowell,  Comr.  St.  Cleaning, 
for  furnishing  material  and  removing  the  snow  and  ice 
in  the  Boros.  of  Manhattan  and  Bronx  for  the  period 
ending  April   15,   1908. 

*Brooklyn,  N.  Y. — The  Bd.  of  Estimate  of  N.  Y.  City 
on  Dec.  6  awarded  contracts  for  removal  of  snow  in 
Brooklyn  Boro.  to  Hugh  Starr,  208  Bay  8th  St.;  Chas. 
Cranford,  Foster  Ave.  and  Bracken-Mac Aveney  Co.,  foot 
of  6th  St.    (bids  opened  Dec.  2). 

East  Liverpool,  0. — The  question  of  constructing  a 
garbage   reduction   plant  is   reported  under   consideration 

here. 

Pittsburg,  Pa.— Rudolph  Hering.  of  New  York,  N.  Y., 
is  reported  to  have  been  selected  to  prepare  plans  for 
collection  and  disposal  of  ashes,  rubbisn,  etc.  Dr.  J.  F. 
Edwards,  Supt.    Bureau  of  Health. 

MISCELLANEOUS. 

Notes  Arranged   Alphabeticalty  by  States. 

Woodland.  Cal. — State  Engineer  Ellery,  of  Sacramento, 
is  stated  to  have  submitted  to  Governor  Gillett  plans  for 
closing  the  Kripp  break  in  the  levee  on  the  Yolo  side 
of  the  Sacramento  River.  Engineer  Ellery  estimates  the 
expenditure  at  about  $8,000,  half  of  which  to  be  paid 
by  the  property  owners  and  Yolo  County,  the  balance  by 
the  State. 

San  Francisco,  Cal. — The  Mercer-Frazer  Co.  is  reported 
to  have  submitted  the  lowest  bid  to  the  Bd.  of  Harbor 
Comrs.  on  Nov.  29  for  the  construction  of  a  wharf  on 
Illinois  St.  for  $56,786.  The  lowest  bid  received,  same 
time  and  place,  for  laying  new  rails  for  Belt  Line  R.  R. 
was  submitted  by  Flynn  &  Treacy.  for  $7,905. 

The  Bd.  of  Harbor  Comrs.  is  reported  to  have  com- 
pleted plans  for  harbor  improvements  under  the  fi'rst 
$2,000,000  bond  issue  authorized  by  State  Legislature. 
The  improvements  as  projected  will  consist  of  2  sections 
of  sea  wall  and  7  large  concrete  piers.  The  work  is  to 
be  done  in   the  vicinity  of  the  mail  dock. 

Washington,  D.  C. — Bids  will  be  received  bjr  Maj. 
Spencer  Cosby,  Corps  Engrs.,  U.  S.  A.,  Washington, 
until  Jan.  1 1  for  dredging  in  Rappahannock  River,  Va., 
as  advertised  in  The  Engineering  Record. 

Havana.  III. — Press  reports  state  that  plans  are  being 
considered  for  the  improvement  of  the  Spring  Lake 
Drainage  Dist.;  it  will  be  necessary  to  construct  15 
miles  of  levee  along  Illinois  River,  dig  50  miles  of 
ditches  inside  of  district  and  erect  a  pumping  station; 
it  is  also  planned  to  build  a  lock  at  tae  lower  end  of 
the  district. 

Ft.  Wayne,  Ind.—W.  H.  L.  Weber,  Ch.  Engr.  of' the 
Ft.  Wayne  &  Wabash  Valley  Traction  Co.  is  reported  to 
be  preparing  plans  for  the  improvement  of  Robison  Park. 
A  new  combined  concrete  dam  and  bridge  will  be  con- 
;.tructed  in  St.  Joe  River,  also  3  new  aqueducts 
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Priaetl»m,  iu4.—Tht  Comn.  of  Cibaon  and  Posey 
C— attn  an  rtpomd  to  be  pnparms  to  ask  for  bids  for 
the  nwmiiiiiiiiii  of  ■  diitk  js  ituies  in  length;  esti- 
mttgd  ooct  $7S.ooau 

ri— iiJIr.  /■*— The  Comrs.*  of  V»nderbur«  County 
arc  npontd  to  have  decided  to  construct  a  large  drain 
ia  Kn^hts  Townshilk     Harry  Stinson.  Co.  Aud. 

Dmtrillt,  lmd.—.\  petition  is  reported  to  have  been 
filed  witk  the  Comrs.  of  Hendricks  County  for  the  con- 
atractioa  of  a  tile  ditch,  known  as  the  Lee  and  Hogan 
flity*. 

C*immthut,  lui. — Tke  Comrs.  of  Barthoknaeir  County 
mn  KijOiwd  to  have  ordered  plans  and  specifications  pre- 
pued  tor  the  construction  of  a  drain  in  Columbus  Town- 
thqt. 

Mt.  Vtrmon.  tmi.-~\x  is  stated  that  bids  will  be  re- 
ceired  until  Dec  ao  bv  the  Co.  Drainage  Comrs.,  for 
ooitstmctiiic  a  ditch  ana  drain. 

Andtntn.  /wf.— It  is  suted  that  bids  will  be  re- 
ceived until  Dec.  i8  by  Edwin  J.  Wilcox.  Supt.  Constr.. 
for  consiroctinc  the  Chas.   Baxter  tile  ditch. 

EslMtn-ilU.  Ia. — Bids  will  be  received,  it  is  sUted,  by 
R.  J.  Ridley,  Co.  .\ud.,  until  Jan.  16,  for  constructing 
count/  drain  No.  24. 

Jtttmu,  la. — Bids  will  be  received  until  Dec.  a?  by 
E.  S.  Goae.  Cfo.  And.  Jefferson,    for  fumishiuK  material 


Walker.  Oimn 


county    drains   No.    33   and 
Snperv. 


C.    P. 


Boston  Host. — Rear  .\dmiral  Wm.  S.  Cowles,  Chf.  of 
tke  Bureau  of  Equipment  for  the  Navy,  in  his  annual 
fepqft  aak*  an  appropriation  of  $100,000  for  the  installa- 
tkm  of  three  chain-making  machines  at  the  Boston  Navy 
Yard:  also  for  a  building  for  use  as  a  wireless  telegraph 
Itotson,  $s.ooo;  tower  on  coaling  plant  and  system  of  fire 
yiuteciion  improved,  cost  $40,000;  installation  of  efhcient 
water  system  for  fire  protection  of  ropewalk.  $10,000. 

Si.  Loait,  Mo. — See  "Railroads." 

Aitt.  J/iMi..— It  is  stated  that  D.  E.  Fulton,  Co.  .^ud., 
win  receive  bids  until  Dec.  20  for  constructing  Ditch 
No.  33;  probable  cost,  $12,096. 

.Aitkim.  Minn. — It  is  sUted  that  bids  will  be  received 
until  Jan.  7  by  Fred  Steams.  Co.  Aud.,  for  constructing 
Ditch  No.  4. 

MinntapoHs,  ifiiia.— See  "Schools." 

.Vm>  Jertry. — In  his  estimate*  of  appropriations  need- 
ed for  the  year  ending  June  30,  1909,  and  which  Con- 
peas  is  expected  to  apprt^priate  at  toe  present  session. 
Secy,  of  the  Treasury  Cortelyou  asks  for  the  following 
UDOnnts  for  New  Jersey:  For  improving  Passaic  River, 
$100,000;  for  completion  of  improvements  to  public 
building  at  Trenton.  $35,000;  for  various  impro\;emcnta 
St  Sandy  Hook  proving  grounds,  $175,700;  for  improv- 
ing Arthur  Kill,  $100,000;  for  completing  the  improve- 
ncats  at  Cold  Spring  Inlet,  with  a  view  to  securing  a 
dcjrth  oi  25  ft.,  $900,000,  and  for  improving  Delaware 
River,  $50,000. 

Camion.  .V.  V. — H.  M.  Townsley.  Engr.  Indian  Creek 
Drainaite  Comn..  writes  that  all  bids  opened  on  Dec  6 
tor  widenine  and  deepening  Van  Rensselaer  ditch  have 
been  rejected,  and  new  bids  will  be  called  for. 

Brooklyn,  N.  Y. — Press  reports  sute  that  new  bids 
will  be  received  by  the  Bureau  of  Yards  and  Docks  at 
Washington,  D.  C,  until  Jan.  18,  for  the  completion  of 
the  new  dry  dock  at  the  Brooklyn  Navy  Yard,  Contract 
No.  4. 


Lonr   Island    Cily^  L.    I., 
eC 


Dec.  17. 
Dec.  17. 
Dec  18. 
Dec  19. 
Dec.  19. 
Dec  ai. 
Dec  28. 
Dec  — 
Dec.  — . 
Jan.  3. 
Jan.      6. 

Jan.  15. 
Jan.  15. 
Jan.    — . 


Dec.  16. 


_        .    V.    y— Dock   Comr.    J.    A. 

BcnseC  of  N.  Y.  Gty,  is  reported  to  favor  the  con- 
struction of  a  public  dock  at  foot  of  Nott  Ave.  in  the 
Hunter's  Point  section. 

Albany,  .V.  Y. — Press  reports  state  that  at  a  recent 
neeting  of  the  advisory  board  of  consulting  engineers  in 
charge  of  the  barge  canal  work  it  was  voted  to  recom- 
Bcad  to  the  Sute  Canal  Board  the  building  of  a  harbor 
near  Lockport,  to  cost  between  $50,000  and  $100,000. 
The  bosrd  also  discussed  the  proposed  work  on  the  Cham- 
plain  Canal  and  the  Erie  Canal  near  St.  Jobnsville. 

At  a  recent  conference  of  the  State  Barge  Canal  engi- 
neers held  in  Albany,  it  was  deci<led  that  the  route  of 
the  canal  will  follow  through  Genesse  Valley  Park  in 
B111I1P1I"  Contract  drawtnf^s  will  be  prepared  and  bids 
for  coostruction  will  be  received  during  the  year  1008. 

It  is  sUted  that  contract  No.  0  of  the  barge  canal  near 
Medina  will  probably  be  awarded  within  the  next  two 
months 

Tbe  Adriaory  Board  of  Consulting  Engineers  in  charge 
of  dw  barge  canal  work  is  reported  to  have  decided  to 
reconncnato  the  State  Canal  Bbard  that  the  dam  over 
Osveso  Rt*er  at  Phoenix  be  a  fixed,  circular  dam,  with 
ttpffiingi  admitting  two  gates,  each  9  ft.  deep  and  40  ft. 
snde.  Tbe  new  dam  will  cost  about  $50,000.  The 
of  it  will  govern  tbe  water  surface  for  about  30 


bdcfat 
mStta. 


WUmintlon.  N.  C— Bids  will  be  received  by  Capt 
Earl  I.  Brown.  Corp*  Engrs,  U.  S.  A.,  until  Jan.  10  for 
two  6-pocket  bottom  dump  scows,  as  advertised  in  Tbe 
Engineering  Record. 

Porttmonlh,  O.— It  i*  stated  that  Filraore  Husser,  City 
And.,  will  receive  bids  until  Dec  27  for  t20>ooo  Kendal 
Ave.  sabwsy  bonds. 

•Cimannali.  O. — ^The  Bd.  of  Pub.  Service  is  reported 
to  bare  on  Dec  6  awarded  to  C  H.  Glandorf,  8th  and 
Plum  Sts.,  the  contract  for  building  a  retaining  wall  and 
rcstoriaf  street  at  McMicken  Ave.  and  Borden  St.  for 
$7  070,  and  V>  Edw.  Meier,  3846  Colerain  Ave.,  for  re- 
taiiinig  walls  on  Duckcreek  Road  for  $2,876. 

Panama. — Bids  will  be  received  until  Jan.  2  by  Lieut.- 
CoL  H.  F.  Bod»».  Corps  Engrs.,  U.  S.  A.,  Genl.  Pur- 
ehaainc  Oftccr,   istbiaian  Canal   Comn.,    Washington,   D. 

C,  for  furnishing  stcsai  gauges,  valves,  inspirators,  sight- 
feed  lobcicators.  injector^  etc.  and  repair  parts  for  above 
fittioss,  a*  per  nrcolar.  No.  *>7-_  

Tbe  Secretary  of  the  U.   S.  Treasury  at  Washington, 

D.  C,  has  sceeptcd  bids  for  the  Panama  Canal  bonds  to 
the  aaK>tmt  of  $25,000,000. 

'Ottama,  Ont. — The  Dept:  of  Rys.  snd  Canals  is  re- 
ported to  have  awarded  contract  for  Sect,  i  of  the 
Ontario-Rice  Lake  division  of  Oie  Trent  Canal  to  lewis 
P.  Nott,  of  Montreal,   CNe. 


PROPOSALS  OPEN. 

For  Proposals  see  pages  62,   63  and   64. 

WATER, 
lids  See    Eng. 

ec  17.     Water    supply    improT.,    etc       Camden. 

N.  J.     Adv.  Oct.  12,   19 P''-  " 

ec  17.     Well,    McComb   City.    Miss.. 1>«.     7 

ec.   i§.     Gate  vaults.  New  York.  N.  Y. Dec.  14 

ec.  18.     C.  i.  pipe,  cic,   Baltimore,  Md Uec.  14 

ec  19.     Cisterns,  K  Dade,   Fla. Nov.  30 

ec  21.     Electric  pumps.    Hamilton,   Ont l)ec.     7 

ec  27.     Water  wks,  Saiik  Rapids,  Minn Dec.  14 

in.      I.     Reservoir,    Norway,    Me Nov.  16 

in.    1.     Piping,   Oranise,  N.  J ., •• J^ec.  14 

in.      2.     Machincr)-    for  well,   Winnipeg,    Man.. Dec.  14 

in.      6.     Water  wks.,  Tucson.  Arii.    Nov.  16 

m.     10.     Laying   pipe.    Phoenix,    .Xrii l'«.   14 

Adv.  Dec.   14.  ^_ 

in.    IS.     Pipe,    Winnipeg,   Man.    ...;.•■ S°'- '" 

in.    17.     Air  compressor,  Aurora,  111 Nov.  30 

eb.     I.     Water  works.  Las  .^nimas,  Colo Dec.  14 

pr.     1.     Water  wks.,   Worthington,  O Dec.   14 

SEWERAGE   AND   SEWAGE    DISPOSAL. 

Louisville,  Ky.    Adv.  Nov.  23  to  Dec.  7. Nov.  23 

Troy,  N.  Y D«.  J4 

Springfield,  O.    Adv.  Nov.  30,  Dec  7 Nov.  30 

Wapello,    la Nov.  16 

New  Rochellc,  N.  Y Dec   14 

Santa  Monica,  Cal Nov.  23 

Evansville.     Ind Dec.     7 

Ventura,    CaL    Nov.    * 

South     Bend,    Ind Nov.  aj 

Salt   Lake  City,  Utah Dec.  14 

Durango,  Colo Dec.  14 

Adv.  Dec.  14.  „ 

Manila,   P.   I.    Adv.   Oct  s<  to  Nov.  16.  Oct.  a6 

Santa    Monica,    Cal.    . .  i Dec.     7 

Lexington,  Ky.   Nov.  30 

BRIDGES. 

Sale       of       superstructure,       Hartford, 

Conn.     Adv.   Dec.   7,   '4 5"^-     ' 

Dec  17.     Philadelphia,    Pa Nov.  23 

Dec.  17.     Dayton,    O D«-     7 

Dec  18.     Lafayette,  Ind.     Adv.  Dec  7 Dec.     7 

Dec.   19.     Doniphan,  Mo Dec.  14 

Dec   20.     Red    Wing.    Minn Dec.     7 

Dec.  20.     Guymon,  Okla „  "^^  '* 

Dec.  23.     Spokane,  Wash Dec.  14 

Dec  24.     Greefield,  Ind Dec.  14 

Dec.  27.     Baltimore,  Md ...Dec.  14 

Dec  28.     Randolph,  Kan Dec  14 

Dec.  30.     Kings  Ferry,  Ga Dec  14 

Dec  31.     Canton,  China.    Adv.  Oct  a6,  Nov.  s..Oct  a6 

Dec.  31.     Victoria,  B.  C Dec  14 

Dec—.     Ventura,    Cal Nov.    a 

Jan.      I.     Topeka.  Kan Nov.  30 

Jan.      2.     New   Orleans,   La Dec.     7 

Jan.      2.     Madison.  Ark Dec  14 

Jan.     2.     Grants  Pass,   Ore Dec.   14 

Jan.      6.     Colfax,     La Dec.     7 

Jan.     6.     Ft.     Monroe,     Va Dec     7 

Adv.   Dec.   7.   14.  „ 

Jan.     6.     Hammond,  Ind. ■...-. Dec.  14 

Jan.      7.     Wilmington,    N.   C ' Nov.  16 

.^dv.   Nov.    16  to  Dec.    14. 

Tan.      7.     Salem,  S.  D Nov.  16 

Jan.      8.     Waseca,   Minn Dec.   14 

Jan.    15.     Fremont,    Neb Dec.   14 

Feb.     I.     St  Charles,  Mo. .Dec  14 

Mar.     I.     South  Bend,   Ind.    Dec     7 

PAVING  AND  ROAD  MAKING. 

Dec  17.     Providence.   La Nov.  23 

Dec.  17.     Cadillac,  Mich Dec   14 

Dec  20.     Washington,   Pa Nov.  30 

Dec.  23.     Creede.    Colo Dec.     7 

Dec.  23.     Spokane,  Wash Dec.  14 

Dec.  23.     Dorranceton,  Fa Dec.  14 

Dec.  24.     Buffalo.    N.    Y ..Dec.  14 

Dec.  26.     Pottsvllle,  Pa Dec.  14 

Dec.  27.  New  Brunswick,  N.  J.    Adv.  Dec  14... Dec.  14 

Dec.  27.     Heading   Pa Dec  14 

Dec.  28.     Racine,  Wis Dec.  14 

Dec—.    Ventura,    Cal Nor.    s 

Jan.      2.     Ridgefield,    Conn.- Dec.     7 

Jan.      2.     Little  Rock.  Ark Dec.  14 

Jan.      3.     Salt  Lake  City,   Utah Oct  19 

Adv.  Oct  10  to  Nov.  9  and  30,  Dec  7- 

Jan.      4.     Cleveland.   O i i.,...Dec.   14 

Jan.      6.     Logansport,  Ind Dec.  14 

Ian.  6.  Lebanon,  Ind ,....,,..,,...,...  .Dec  14 
an.  6.  Danville,  Ind Dec  14 
an.  10.  Knox,  InH Dec.  14 
an.  — .  Jackson,  Mich Nov.  23 
eb.     4.     Brick  raving.   Billinin,  Mont Nov.  a3 

Aflv.  Nov.  27.  yo,  Dpc.   14. 

Feb.     4.     Macadam,   Billings,    Mont Nov.  23 

Adv.  Nov.  23.  30,  Dec.   14. 
Feb,  15.     Santa    Monica,    Cal Dec.     7 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Dec  17.  Washington,    D.   C Nov.  30 

Dec  20.  Lafayette,   Ind.    Adv.   Nov.  23,  30 Nov.  23 

Dec.  ao.  Ft.  Worth,  Tex.    Adv.  Nov.  30,  Dec  7  •  •  Nov.  30 

Dec  ao.  Ashville,    O Nov.  30 

Dec  ai.  Chinook,  Mont Nov.  16 

Dee.  a3.  Panama Nov,  30 

Dec  30.  Monterey,  Cal Dec.   14 

Jan.      7.  Newburg  Heights,  O Dec   14 

Jan.    15.  Washington,   D.  C.    Adv.  Dec.  7,  14... Dec.     7 

Feb.    — .  Lagrange,  Ga Nov.  30 


Dec  18. 
Dec.  18. 
Dec  19. 

Dec  19. 
Dec.  19. 
Dec  20. 

Dec.  21 

Dec.  21. 
Dec.  21. 
Dec.  23. 
Dec.  23. 

Dec.  23. 
Dec.  23. 
Dec.  23. 
Dec.  24. 

Dec.  27. 
Dec.  27. 
Dec.  27. 
Dec.  27. 
Dec.  27. 
Dec.  30. 
Dec.  31. 
Dec  — . 
Dec — . 
Dec  — . 
Dec.  — . 
Dec  — . 
Dec.  — . 


Jan. 

Tan.  2. 

Jan.  3. 

Jan.  3. 

Jan.  3. 

Tan.  6. 

Jan.  6. 

Jan.  6. 

Jan.  6. 

Jan.  7. 

Jan.  7. 

Jan.  8. 


Jan. 
Jan. 


Jan.  to. 

Tan.  10. 

Jan.  10. 

Jan.  II. 

Jan.  13. 

Jan.  13. 

Jan.  14. 


BUILDINGS. 


Lodge  bidg.  for  U.  S.  Cemetery,  Green- 
ville. Tenn.    Adv.   Dec.   7,    14 Dec.     7 

Pub,  bUlK.,  Homestead,   Pa Dec.  14 

Exten.  to  post  office,  Detroit,  Mich Nor.    s 

.School.   Pawnee.  Okla Nov.  t6 

Pub.    bldg.,    Detroit,   Mich Dec.  14 

Dec  18.     Tunnel    to    htg.    pub.     btdg.,     Madison, 

WU Nov.    9 

Dec  t8.     (iuards  and  gates  for  U.  S.  bldg.,  E'alti- 

more,  Md Dec.  14 

'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 


Dee.  li. 

Dec  16. 

Dec  17- 

Dec  17- 

Dec.  1 7 


Tan. 

•  4- 

Jan. 

14. 

Tan. 

IS- 

Tan. 

I';. 

Jan. 

11. 

Jan. 

I.';- 

Tan. 

I.'!. 

Jan. 

LS. 

Tan. 

17. 

Ian. 

17- 

Jan. 

20. 

Ian. 

— 

Ian. 

— . 

Ian. 

— . 

Jan. 
Feb. 

f. 

Feb. 

1. 

Keh. 

I. 

I'Vh, 

I. 

Feb. 

I. 

Vfh. 

!■;• 

Feb. 

Feb. 



Mar. 

2!i. 

Apr. 

I. 

Dec. 

17. 

Dec. 

17. 

Dec 

17- 

Dec. 

17. 

Dec. 

J  7. 

Dec. 

18. 

Dec 

18. 

Dec 

20. 

Dec. 

20. 

Dec. 

2n. 

Dec 

21. 

Dec. 

21. 

Dec 

23- 

Dec. 

21. 

Dec, 

27- 

Dec. 

27. 

Dec. 

27- 

Dec 

27. 

Dec. 

28. 

Dec. 

31- 

Jan. 
Jan. 

2. 

6. 

Tan. 

7- 

,  an. 

7- 

an. 

7. 

Jan. 

10. 

Jan. 

ti. 

Jan. 

14. 

Jan. 
Tan. 

IS- 

IS. 

Ian. 

16. 

May 

18. 

Tail,    Tt-rre    Haute,    Ind Dec.   14 

"Pub.   bUlg.,    Chicigo,   111 Dec  14 

Pub,    bide.,    Ocala.    Fla Nov.  i5 

Adv.  Nov.   16-23. 

School,    Dayton,  Ohio   Nov.  30 

Pub.   bldg.,   Chicago,  .111 Dec.   14 

Htg.  post  office  bldg..  Ft  Worth,  Tex.. Nov.  30 
Adv.   Nov.  30,  Dec.   7-  „     „,      . 

Plumbing  at  post  office  bldg.  Ft.  Worth, 

Xex Nov.  30 

Htg.   court   house,    Yougstown,    O Nov.  30 

.School,  Atlanta,  Ga Dec.  14 

Post    office     Ann    Arbor,    Mich Nov.    9 

Post  bldgs..   Ft   Des  Moines,   la Nov.  30 

Adv.   Nov.   30  to   Dec.    14. 

Church.    Tiptort,    Ind Dec.     7 

Pub.  bldg.,  Jersey  City,  N.  J Dec.  14 

Fire  escapes  on  School,  Lorain,  O Dec.  14 

Station     house    improv..     Brooklyn.    N. 

Y Dec.   14 

Pub.   bldg.,  San  Francisco,  Cal Dec.     7 

School,   Hallock,   Minn Dec.     7 

School,    Tulalip,   Wash.    Nov.  30 

Htg.  armory,   Cincinnati,  O Dec.  14 

School,   New  Haven,   Conn Dec.  14 

Post  office.  Lancaster,   Pa Nov.  16 

Church,    Falls   City,    Neb Oct  2(5 

Industrial    plants.    Ft    William,    Ont... May  11 

School,   Anderson,    Ind Sep.  si 

Fire  house,  Ventura,  Cal Nov.    a 

Y.  M.   C.  A.,  Aurora,  111 Nov.    9 

Bath   houses,    Toronto,    Ont Nov.  23 

Y.  M.  C.  A.  bldg.,  Plattsburg,  N.  Y Nov.  30 

Dwellings,  Greenville,  Pa Nov.  30 

School,    Paris,   111 Nov.  30 

Pub.  bldg.,   Flint   Mich Nov.  23 

Post  office.  South  Bend,  Ind Nov.  16 

Post  office  bldg.,  Albuquerque,  N.  M — Nov.  23 
Adv.  Nov.   23,  30. 

Library,    Oklahoma    City,    Okla Dec.     7 

Bank,  Easton,    Pa Dec.   14 

School.    Coopersville,   Mich Nov.    9 

Post  office  exten.,  Wichita,  Kan Nov.  23 

School.   Cincinnati,   O Nov.  30 

Adv.   Nov.   30  to   Dec.    14. 

School  plans.   Madisonville,   O Dec.   14 

Add.    to   school,    Slayton,    Minn Nov.  23 

Laboratory,     Washington      D.    C Dec.     7 

Htg.,    etc.,    Post    Office    bldg.,    Trenton, 

N.  J.    Adv.   Dec.   14 Dec.   14 

Schools.  Colville,  Wash Nov.  30 

Plumb.,  etc.,  Post  Office,  Trenton,  N.  J.. Dec.   14 

School,  Cheyenne,  S.   D Nov.  30 

Schools,     Colma     Sta..     Wis Dec.     7 

Y.  M.  C.  A.  bldg..  Phoenix,  Ariz Dec.  14 

School.    Ft.    Smith.    Ark Dec.     7 

Post   bldgs.,    Ft.    Wood,    N..  Y.    Harbor, 

N.  Y.    .Adv.  Dec.  14 Dec.   14 

Sale    and   removal   of  bldgs.,    Ft   Wood, 

N.  Y.  Harbor,  N.  Y.    Adv.  Dec.  14 Dec  14 

Light  station,  Alaska Nov.  23 

.Adv.   Nov.   23   to   Dec.    14. 

Indus,  plant  Oxford,  Md. .Nov.  23 

Post    Office.    York,    Neb Dec.     7 

Adv.    Dec.    7,    14, 

Church,    Pemberville,    O Nov.  30 

School.    Winnebago,    Neb Dec.     7 

Pub.    bldg..    Chicago,    111 Dec.     7 

Heating    Capitol.    Washington,    D.    C.  .Dec.     7 

Adv.   Dec.   7     14.  „ 

Y.  M.  C.  A.  bldg.,  Martinsburg,  W.  Va.Dec.   14 

Post  Office,  Houston,  Tex Dec.  14 

School,    Pine  Ridge   .Agency,   S.   D Dec.     7 

Post  Office,  East  Liverpool,  O Dec.  14 

School,    RicliTnond,    Va Dec.    14 

School.    Mankato,    Minn Nov.  23. 

School.   Washington,   D.   C Nov.    9 

School,    Madison,   Minn.    Nov.  16 

School.    Bardstown,    Ky Dec.     7 

Plans  for  Capitol,  San  Juan,  P.  R Sep.  sS 

Court   house    and  jail.   Cairo.   Ga Oct  an 

Tail,    Green    Bay,    Wis Dec.     ;• 

School.  Quitman,  Miss Dec.   14 

Chib  house,  Kenwood,  Mo Dec.   14 

School,  Conw.iy,  Ark Dec.   14 

College.    Agricultural    College,   Mich Oct  10 

Tail.    Ocilla,    Ga Dec     7 

'P.   O.   plans.  New  York,  N.  Y Nov.  30 

Hotel,    South    Braintree,    Mass Nov.  30 


MISCELLANEOUS. 

Garbage   crematory.   Ft.   Hancock,  N.  J. ..Nov.  23 

R.   R.   work,   Philadelphia.   Pa Nov.  23 

Supplies,    Washington,    D.    C Nov.  30 

K.  R.  work.  Cleveland,  O.   Dec.  14 

Carting  garbage,  Troy,  N.  Y Dec.   14 

Guard    rail.   Cleveland,    O Dec.      7 

Removal  of  snow.  New  York,  N.  Y Dec.  14 

Steamboat,   Portland.   Ore Nov.  23 

Adv.   Nov.  2.-^   to  Dec.    14. 

D.tch,   Mt.  Vernon,   Ind Dec.  14 

Ditch,  Ada,   Mich Dec   14 

Metal  lions,   Washington,   D.   C Nov.  30 

Adv.  Nov.  30. 

Dump    barges,    Panama    Dec.     7 

Dredge,   Portland,    Ore Nov.  30 

Adv.  Nov.   30  to  Dec.   14. 

R.  R.  work.  Edmonton,  Alta Dec.  14 

Removal    of    wreck,   Boston,    Mass Nov.  30 

Adv.  Nov.   30  to  Dec.    14. 

Sanitary    fixtures,     etc.,     Panama Dec.     7 

Vacuum   clean,    system.    New  York,    N. 

Y.     Adv.    Dec.   7,    14 Dec.     7 

Ditch,,  Jefferson,  la Dec.  14 

Ditch,  Anderson,  Ind Dec.   14 

Garb,   disposal,    Altoona,    Pa Dec.     7 

Steam  gauges,  etc.,  Panama Dec.  14 

Conduit       and       embankment,       Boston, 

Mass.     Adv.    Dec.   7,    14 Dec.     7 

Ditch,    Desmet    S.    D Nov.  30 

Garb,    disposal,    Reading,    Pa Dec.      7 

Ditch,    Aitken,    Minn Dec.   14 

Dump  scows,   Wilmington.  N.   C Dec.   14 

Adv.  Dec.  14. 

Dredging,  Washington,  D.  C ...Dec.  14 

Adv.  Dec.   14. 

Garbage    plant,    Columbus,    O Nov.  30 

Adv.  Nov.   30,  Dec,   7. 

Pier,     Santa    Monica.    Cal Dec.     7 

El.  ry.  work,  Donora,  Pa Dec.   14 

Ditch,    Estherville,    la Dec.    14 

Dry  dock,  Brooklyn,  N.  Y Dec.    14 

El.  ry.,  Buenos  Aires,  S.  A Nov.  16 


CURRENT    NEWS   SUPPLEMENT 


DECEMBER    21,    1907. 


DIRECTORY     OF     NATIONAL     TECHNICAL 
AND    TRADE    SOCIETIES. 

AuEKiCAN  Society  of  Civil  Engineers.  Secretary 
Charles  Warren  Hunt,  220  West  57th  St.,  New  York. 
Annual  meeting,  New  York,  Jan.  15-16,  1908.  Next 
meeting,  Jan.  8,  1908. 

American  Society  of  Mechanical  Engineers.  Sec- 
retary.   Calvin   W.    Rice,    29   West   39th    St.,    New   York. 

American  Institute  ok  Electrical  Engineers.  Sec- 
retary,   Ralph    W.    Pope,    29   West  39th    St.,   New   York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R.  W.  Raymond,  29  West  39th  St.,  New  York. 

National  Fire  Protection  Association.  Secretary, 
W.  H.  Merrill,  Jr.,  Chicago, 

American  Institute  of  Architects.  Secretary,  Glenn 
Brown,  Washington,  D.  C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick  Brooks,  31   Milk  St.,  Boston,  Mass. 

American  Society  of  Heating  and  Ventilating  En- 
cinSers.  Secretary,  W.  M.  Mackay,  »I3  Beekman  St, 
New  York. 

Canadian  Society  of  Civil  Engineers.  Secretary, 
Clement  H.  McLeod,  413  Dorchester  St.,  West,  Mon- 
treal.    Annual  meeting,  Montreal,  Jan.  28,  1908. 

Society  for  the  Promotion  of  Engineering  Educa- 
tion. Secretary,  Prof.  M.  S.  Ketchum,  University  of 
Colorado,  Boulder.  Colo. 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg,  University  of  Pennsylvania, 
Philadelphia,  Pa. 

American  Railway  Engineering  and  Maintenance 
OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary  J. 
M.  Diven,  Charleston,  S.  C. 

American  Public  Works  Association.  Secretary,  W. 
H.  Flint,  Chattanooga. 

Association  of  American  Portland  Cement  Manu-- 
facturers.  President.  ■  J.  B.  Lober,  1232  Land  Title 
Building,  Philadelphia. 

National  Association  of  Cement  Usees.  President, 
Richard  L.  Humphrey.  Harrison  Building,  Philadelphia. 
Annual  convention,  Buffalo,  N.  Y.,  Jan.  20-25,  1908. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  CO.  Probst,  Columbus,  O. 

Association  of  Railway  Suferintendents  of  Bridges 
AND  Buildings.  Secretary,  S.  F.  Patterson,  Concord, 
N.  H. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  E'ernard  V.  Swenson,  29  West  39th 
St,  New  York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke.  P.  O.  Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
Secretary,  J.  L.  Lyle.  39  Cortlandt  St,  New  York. 


LORD   KELVIN. 

William  Thompson,  first  Lord  Kelvin,  who  died  in 
Glasgow  on  Dec.  17,  was  known  the  world  over  as  the 
possessor  in  an  extraordinary  degree  of  great  scientific 
ability  and  also  of  attainments  enabling  him  to  use  his 
scientific  knowledge  for  direct  practical  purposes.  He 
inherited  his  taknts  from  his  father,  a  man  of  Scotch- 
Irish  descent,  who  was  professor  of  mathematics  at  a 
Belfast  institution  for  many  years.  His  son  William 
was  born  there  on  June  25,  1824.  In  1832  his  father 
became  professor  of  mathematics  at  the  old  College  of 
Glasgow,  and  from  that  time  until  the  close  of  his  life 
the  distinguished  son  was  a  resident  of  that  city.  His 
early  education  was  obtained  mainly  from  his  father,  al- 
though he  attended  the  college  at  Glasgow,  and  his  later 
education  was  obtained  at  Cambridge,  where  he  was 
graduated  in  1845  with  high  honors.  It  may  be  added 
that  in  addition  to  achieving  success  as  a  student  he 
found  time  to  take  part  in  various  athletic  sports  and 
rowed  in  the  winning  boat  in  a  race  with  Oxford.  In 
fact,  throughout  his  long  life,  Lord  Kelvin  was  noted 
for  his  keen  interest  in  everything  going  on  about  him, 
and  had  i)one  of  the  petulant  disregard  for  human 
affairs  which  is  currently  assumed  to  be  an  inevitable 
part  of  the   character   of  an   eminent  scientist. 

The  scientific  achievements  of  Lord  Kelvin  are  alto- 
gether too  numerous  to  be  enumerated  here.  Many  of 
them  were  due  to  his  extraordinary  mathematical  ability 
and  that  peculiar  quality  which  has  been  termed  a 
mathematical  imagination.  He  showed  a  great  deal  of 
interest  from  the  earliest  days  of  his  career  as  a  physicist 
in  the  causes  of  things,  particularly  in  theories  regarding 
the  more  important  phenomena  of  physics.  The  ultimate 
nature  of  matter,  the  relations  between  heat  and  mechan- 
ical power,  the  basic  facts  of  electricity,  all  received  a 
great    deal    of    attention    from    him   and   his    writings    on 


the  subject  have  received  international  recognition  as 
statements  by  high  authority. 

To  the  engineer,  his  career  has  been  particularly  in- 
teresting on  account  of  the  deep  interest  he  has  shown 
in  the  development  of  apparatus  for  utilizing  the  facts 
discovered  by  himself  and  other  physicists.  The  part 
he  played  in  the  development  of  the  Atlantic  cable 
service  was  of  the  utmost  importance,  in  fact  it  is  safe 
to  say  that  he  made  submarine  telegraphy  a  practical 
art.  He  also  took  a  great  deal  of  interest  in  the  de- 
velopment of  wireless  telegraphy,  although  he  did  not 
contribute  personally  to  its  practical  development  It 
should  be  added  that  he  was  knighted  in  1866  on  ac- 
count of  his   work   in   submarine   telegraphy. 

Just  as  important  was  his  work  for  navigation.  Until 
he  investigated  the  mariner's  compass,  ascertained  the 
cause  of  its  numerous  defects,  and  devised  means  for 
remedying  them,  navigators  were  subjected  to  all  kinds 
of  hazards  on  account  of  a  ship's  magnetism,  after  iron 
hulls  came  into  use.  Lord  Kelvin  found  a  method  of 
overcoming  these  troubles,  and  the  practical  value  of  his 
invention  was  probably  as  great  as  his  achievements  in 
submarine    telegraphy.      Another   of    his    inventions    which 


LORD     KELVIN. 

played  an  important  part  in  the  development  of  electric 
measurements  was  the  quadrant  electrometer.  From  his 
early  days  Lord  Kelvin  was  accustomed  to  tell  his 
students  that  their  knowledge  was  not  good  for  much 
until  it  was  sufficiently  accurate  to  enable  them  to 
measure  things  by  it.  It  was  this  belief  in  the  desira- 
bility of  measuring  things  that  probably  led  to  his  making 
so  many  improvements  in  electrical  apparatus..  His  ma- 
chine for  automatically  computing  the  courses  of  tides 
in  any  part  of  the  world  is  another  interesting  example 
of  his  ability  to  harness  the  laws  of  science  in  an  un- 
usual way  for  the  service  of  man.  All  his  inventions 
of  an  important  nature  did  not  prevent  him  from  im- 
proving a  great  many  little  things  with  the  same  care; 
for  example  he  devised  a  form  of  faucet  for  plumping 
that  has  had  a  wide  use  in  Great  Britain. 


RECLAMATION    SERVICE    WORK,    1907. 

A  summation  of  the  work  of  the  Reclamation  Service 
for  1907  shows  that  it  has  dug  1,815  miles  of  canals, 
or  nearly  the  distance  from  Washington  to  Idaho.  Some 
of  these  canals  carry  whole  rivers,  like  the  Truckee  River 
in  Nevada,  and  the  North  Platte  in  Wyoming.  The  tun- 
nels excavated  are  56  in  number,  and  have  an  aggre- 
gate length  of  10^  miles.  The  Service  has  erected  214 
large  structures,  including  the  great  dams  in  Nevada  and 
the  Minidoka  dam  in  Idaho  80  ft.  high  and  650  ft.  long. 
It  ■  has  completed  670  headworks.  fiumes.  etc.  It  has 
built  611  miles  of  wagon  road  in  mountainous  country 
and  into  heretofore  inaccessible  regions.  It  has  erected 
and  placed  in  operation  830  miles  of  telephone  lines. 
Its  own  cement  mill  has  manufactured  80,000  bbl.  of 
cement,    and    the   purchased   amount   is   403,000   bbl.     Its 


own  saw  mills  have  cut  3,036,000  ft.  B.  M.  of  lumber, 
and  23,685.000  ft.  have  been  purchased.  The  surveying 
parties  of  the  Service  have  completed  topographic  sur- 
veys covering  10,970  square  miles,  an  area  greater  than 
the  combined  areas  of  Massachusetts  and  Rhode  Island. 
The  transit  lines  had  a  length  of  18,900  miles,  while  the 
level  lines  run  amount  to  24,218  miles,  or  nearly  suffi- 
cient to  go  around  the  earth. 

The  diamond  drillings  for  dam  sites  and  canals  amount 
to  66,749  ft.,  or  more  than  12  miles.  To-day  the  Ser- 
vice owns  and  has  at  work  1.500  horses  and  mules.  It 
operates  9  locomotives,  611  cars  and  23  miles  of  rail- 
road. 84  gasoline  engines  and  70  steam  engines.  It  has 
constructed  and  is  operating  5  electric  light  plants. 
There  have  been  excavated  35.419.222  cu.  yd.  of. earth 
and  4,745,000  cu.  yd.  of  rock.  The  equipment  now 
operated  by  the  Service  on  force  account  work  repre- 
sents an  investment  of  a  million  dollars. 

This  work  has  been  carried  on  with  the  following 
force:  Classified  and  registered  service,  including  Wash- 
ington office,  1. 126.  Laborers  employed  directly  by  the 
Government.  4,448;  laborers  employed  by  contractors. 
10,789,  or  a  total  of  all  forces  of  16,363.  The  expendi- 
tures now  total  nearly  $i,oo0'.ooo  per  month.  As  a 
result  of  the  operations  of  the  Reclamation  Service  eight 
new  towns  have  been  established.  100  miles  of  branch 
railroads  have  been  constructed,  and  14.000  people  hav^ 
taken  up  their  residence  in  the  desert 

The  Corbett  Tunnel,  one  of  the  main  features  of  the 
Shoshone  irrigation  project  in  Wyoming,  has  just  been 
completed  by  the  Reclamation  Service  under  force  ac- 
count, the  work  having  been  turned  over  to  the  United 
States  by  the  contractor  on  Aug.  10.  1906.  The  tunnel 
is  3J4  miles  long,  and  has  a  cross-section  of  102  sq.  ft, 
and  a  carrying  capacity  sufficient  to  irrigate  100.000 
acres  of  land.  Notwithstanding  the  scarcity  of  labor  and 
the  difficulty  of  obtaining  materials  for  construction,  the 
work  progressed  steadily  and  rapidly  under  Government 
supervision  and  was  completed  without  any  serious  de- 
lays or  casualties  other  than  those  incident  to  works  of 
this  magnitude.  The  structure  is  lined  with  concrete 
throughout,  and  with  the  Corbett  diversion  dam,  which 
is  now  nearing  completion,  will  be  one  of  the  most  per- 
manent and  satisfactory  pieces  of  work  now  under  way 
by  the   Service. 

The  Gunnison  Tunnel  in  Colorado,  which  is  under 
construction  by  the  Service  by  force  account,  has  now 
been  excavated  a  distance  of  22.000  ft.,  of  which  nearly 
2,000  ft.  is  headings  in  advance  of  the  full  section  of 
the  tunnel.  The  distance  between  the  headings  is  in 
round  numbers  8.000  ft.  and  the  rate  of  progress  is  20 
ft  per  day.  If  nothing  happens  to  delay  the  work  it 
will  probably  be  possible  to  receive  water  through  th« 
tunnel  by  the  irrigating  season  of  1909. 

This  work  is  being  watched  with  a  great  deal  of  in- 
terest by  engineers  throughout  the  country  by  reason 
of  the  fact  that  it  is  the  longest  and  largest  underground 
waterway  of  its  kind  in  the  world.  Its  total  length  will 
be  over  30.000  ft.  its  cross  section  10}^  %  iiyi  ft,  and 
its  capacity  1,300  cu.  ft.  per  second.  It  will  be  cement 
lined  throughout. 

Both  ends  of  the  tunnel  are  now  in  very  hard  granite, 
which  sustains  itself  without  any  timbering.  The  chief 
difficulty  in  the  past  has  been  that  the  rock  has  been 
so  soft  that  expensive  timbering  had  to  be  inserted  to 
hold  the  roof  and  sides  in  place.  This  timbering  in  turn 
necessitated  the  placing  of  concrete  lining  in  order  to 
render  the  work  permanent.  In  the  granite  sec- 
tion, as  lining  is  not  necessary  immediately,  it  has 
been  decided  to  reduce  the  size  of  the  tunnel  temporar- 
ily and  run  headings  in  advance  of  the  full-size  portion 
of  the  tunnel.  By  so  doing  it  will  be  possible  to  con- 
nect the  two  ends  of  the  tunnel  and  allow  a  portion  of 
the  water  supply  to  come  through  during  each  irrigating 
season  until  final  completion.  During  the  remainder  of 
the  year,  when  the  water  is  shut  off.  work  on  the  tun- 
nel can  be  resumed  to  complete  it  the  full  size  in  the 
granite. 

The  wisdom  of  rejecting  excessive  bids  on  the  work 
under  the  Reclamation  Service  has  been  strikingly  ex- 
emplified in  the  results  obtained  by  force  account  work 
on  the  Tieton  irrigation  project '  in  Washington.  The 
tunnel  work  is  costing  a  third  less  than  the  lowest  bid 
received,  while  on  open  canal  excavation  the  saving  is 
still  greater,  the  actual  work  costing  80  per  cent  less 
than  the  lowest  bid.  This  construction  was  carried  on 
under  very  unfavorable  conditions,  the  price  of  laboi- 
being  extremely  high  and  the  men  continually  shifting. 
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STEEL  PILING  FOR  PITS. 
The  accoapuyinc  Qtiutmion  shows  th«  fim  of  a 
terits  of  cickt  piu  lAich  are  bcin(  built  for  the  PitU- 
kntsk  FtMc  Oav  Co.,  at  C<7*tal  City,  Mo.,  by  Mr.  S. 
Onpaxo^  the  weU-kaom  contractor  of  Columbus,  Ohio. 
1W  atcd  coS«i4a«  naed  ia  this  pit  is  interesting  on 
account  of  its  tichlness  and  the  rapidity  with  which  it 
was  pot  down.  The  pit  illostrated  is  about  MixiS  ft. 
is  plan  and  40  ft.  deep.  About  so  ft  below  the  surface 
there  ia  a  i>-in.  vein  of  quicksand,  the  material  pene- 
trated elarwhere,  both  above  and  below  the  quicksand, 
betas  day.  This  work  was  started  with  wooden  sheet- 
hit  carried  down  horitontally  to  a  depth  of  18  ft,  and 
the  lower  part  of  this  sheeting  on  one  side  of  the  pit 
can  be  seen  in  the  engraring.  The  work  proceeded 
lather  slowly  at  first  and  the  superintendent  in  charge, 
Mr.  J.  T.  Nealon,  decided  to  use  interlocking  steel 
■heetiac  of  the  Nye  type.  .A  line  of  steel  waling  of  I-beams 
wa*  coaMmcted,  the  beams  having  holes  bored  in  them 
every  a-in  for  a  distance  of  about  a  ft  from  all  the 
eads,  so  that  the  dimensions  of  the  waling  could  be 
adjusted  from  about  12x26  ft  to  a  foot  less  if  neces- 
•ary.  It  will  be  seen  in  the  illustration  that  there  are 
two  courses  of  waling  of  this  sort  The  steel  sheeting 
was  drirea  with  an  ordinary  pile  driver,  using  an  1,800- 
Ib.  baamier.  The  piling  was  held  in  position  in  the 
leads  of  the  driver  with  a  follower  cap  made  by  the 
Curtis  Steel  Foundry  of  St  Louis.  After  this  sheeting 
«as  driven,  very  little  water  entered  the  pit;  a  2-in. 
■pbou  could  empty  the  pit  in  the  morning  and  there 
would  be  no  more  pumping  necessary  during  the  day. 
The  channels  used  for  the  sheeting  on  this  work  were 
iS-in.  jj-lb.  40  ft  long.  It  is  understood  that  Mr. 
Kcaloo  will  follow  the  same  method  in  sinking  the  re- 
maining  seven   pits. 


DEEP  SHAFTS  ON  THE  CATSKILL  AQUE- 
DUCT. 

The  engineers  of  the  Board  of  Water  Supply  of  New 
York  City  have  discovered  that  to  drive  the  Catskill 
aqueduct  tunnel  through  solid  rock  under  the  Rondout 
Creek  and  Wallkill  River  south  of  Kingston,  they  will 
have  to  drive  deep  tunnels,  the  first  to  cost  about  $5,500.- 
eoo,  and  the  one  under  the  Wallkill  to  cost  about 
$4,500,000.  These  valleys  are  so  far  below  the  natural 
level  at  which  the  water  would  fiow  in  the  ordinary 
aqueduct  that  the  water  will  have  to  be  carried  across 
them  under  pressure. 

Leaving  Ashokan  reservoir  in  a  deep  trench  near 
tlK  aiiddle  of  the  chain  of  dams  across  the  Esopus  Cre<.'k 
aad  Beaver  kill,  the  aqueduct  crosses  Esopus  Creek  anrl 
Taagorc  Brook,  then  6  miles  further  pierces  a  nose  of 
the  BMmtains  in  a  tunnel  about  one  mile  long,  then 
twat  iH  miles  to  the  northerly  side  of  the  Rondout 
Valley.  Here  the  water  will  drop  down  a  shaft  750  ft. 
deep  and  flow  for  about  4}^  miles  to  another  shaft,  where 
it  will  rise  750  ft  and  pierce  Bonticou  Crag  in  the 
Shawangnnk  Mountains,  passing  through  the  ridge  2^ 
males  nortbest  of  Lake  Mohonk. 

Emerging  onto  the  hillsides  of  the  Wallkill  Valley. 
the  aqueduct  follows  the  side  of  the  valley  for  about  4 
miles  and  then  drops  into  a  shaft  480  ft  deep  and  pro- 
ceeds in  a  direct  line  across  this  broad  valley  for  a  dis- 
taacc  of  about  4  yi  miles  to  the  little  hamlet  of  Ireland 
Comers,  where  it  rises  through  another  shaft  410  ft.,  and 
proceeds  southward  in  a  trench  along  the  hillside  for 
many  miles  toward  the  Hudson  River,  crossing  at  Storn 
Kiac  taaaelliag  under  the  Moodna  Creek  Valley  on  the 


deep  iipliOD  tunnels,  because  of  the  uncertainties 
•f  an  work  at  great  depths,   must  be  undertaken   at  the 
day.     The  work  will   take  several   years. 


IMPORTANT  HYDRO-ELECTRIC  AND  RAIL- 
WAY  PLANS   IN   VIRGINIA. 

Oa  Dee.  IJ,  an  interesting  engineering  program  for  the 
development  of  Eastern  Virginia  was  explained  when 
Jadgc  Ahria  T.  Embrey  appeared  before  the  Corporation 
Commiirion  of  the  Stale  and  applied  for  a  charter  for 
the  Fredericksburg  &  Southern  Ry.  Co.  to  build  a  rail- 
road (to  use  any  motive  power)  from  at  or  near  Fred- 
ericksburg. Spouylvania  Co.,  to  Doswell.  Hanover  Co., 
•ith  the  privilege  of  extending  the  line  50  miles  in  any 
difcetion,  together  with  the  right  to  buy,  lease,  or  merge 
with  any  other  railway  and  water  power  companies.  This 
Une  will  practically  parallel  the  Richmond,  Fredericks- 
bog  A  Potomac  R.  R.  from  Fredericksburg  to  Doswell 
When  the  latt<rr  was  btiilt  the  State  Legislature,  in  order 
to  eacourage  subscriptions,  enacted  a  prohibition  against 
parallclilV  this  line  for  35  yean,  and  at  the  expiration 
of  this  tiaic  the  act  wak  renewed.  The  State  took  about 
eae-tfaird  of  the  capital  stock  of  this  road,  and  owns  it 
at  preaent  On  Dec.  16,  the  Corporation  Commission 
listened  to  arguments  concerning  the  granting  of  the 
charter,  and  of  course  the  Richmond,  Fredericksburg  & 
PotOBiac  R.  K..  as  well  as  the  State  proxies,  opposed  it 
The  Coannisaon  reserved  their  decision.  Should  it  re- 
fuse to  grant  this  charter  the  case  will  immediately  be 
talKn  to  the  State  Supreme  Court,  and  this  tribunal  will 
be  asked  to  decide,  as  it  did  by  what  is  known  as  the 
Wheelwright    case,    by    which    the    Richmond    ft    Chesa- 


peake Bay  Ry.  Co.  received  its  charter,  whether  or  not 
it  is  unlawful  for  the  Corporation  Commission  to  refuse 
to  grant  a  charter  for  a  line  paralleling  the  Richmond, 
Fredericksburg  &  Potomac  R.  R.  for  a  portion  of  its 
distance.  Should  the  Supreme  Court  in  January  turn 
the  company  down,  it  will  make  a  fight  before  the  next 
Legislature  to  have  the  law  against  paralleling  repealed. 

.Ml  the  water  power  in  the  Rappahannock  River  and 
most  of  the  power  in  the  James  and  Appomattox  Rivers, 
together  with  all  lighting,  power  and  street  railway,  both 
urban  and  interurban,  in  Richmond,  Manchester  and 
Petersburg,  are  controlled  by  Mr.  Frank  J.  Gould  and 
Miss  Helen  Gould,  of  New  York  City.  Mr.  Gould  also 
owns  the  Richmond  &  ChesapeaVe  Bay  Ry.  Co.,  which  in 
turn  owns  the  Fredericksburg  Power  Co.,  and  the  latter 
is  to  own  the  Fredericksburg  &  Southern. 

The  Fredericksburg  Powei*Co.  has  purchased  more  than 
4,000  acres  of  land  on  the  Rappahannock  River,  and  is 
preparing  to  develop  more  than  30,000  h.p.,  which  is  more 
than  the  power  furnished  by  both  the  Jomes  and  the 
Appomattox  Rivers.  This  power  will  be  an  indncement 
to  new  industries  to  locate  at  or  near  Frcdei;icksburg 
and  it  will  be  used  to  operate  the  street  railway  in 
Fredericksburg  and  furnish  power  to  the  Fredericksburg 
&  Southern  road.  Preparations  are  being  made  for  a 
complete  hydraulic  electrical  development  on  the  Rappa- 
hannock River  at  and  above  Fredericksburg,  and  an  ap- 
plication is  soon  to  ^e  made  to  the  City  Council  of  Fred- 
ericksburg for  a  franchise  to  sell  light,  heating  and  power. 
The  Fredericksburg  &  Southern  R.  R.  will  be  built  along 
the  same  high-grade  lines  as  the  Richmond  &  Chesapeake 
Ray  line,  which,  although  only  17  miles  long,  cost  $760,- 


PERSONAL     NOTES. 

Mr.  J.  P.  Claybrook  has  been  reappointed  city  en- 
gineer  of   Louisville,    Ky. 

Mr.  John  Chambers,  a  civil  engineer,  has  been  ap- 
pointed  Building  Inspector   of  Louisville,    Ky. 

Mr.  G.  H.  Hazelhurst  has  been  appointed  chief  en- 
gineer of  the  Georgia  &  Florida  Ry.   System. 

Mr.  E.  Y.  Allen  has  been  appointed  village  engineer 
of  South  Orange,  N.  J.,  succeeding  Mr.  E.  R.  Halsey, 
resigned. 

John  E.  Ilaight,  city  engineer  of  Shelbyville,  Ky.,  was 
run  down  and  killed  by  a  railway  train  near  Inde- 
pendence, Ky.,  Dec.   13. 

Mr.  Charles  E.  Wells,  White  Plains,  N.  Y.,  has  been 
appointed  a  division  engineer  in  the  service  of  the  Board 
of   Water    Supply   of   New   York   City. 

Mr.  W.  H.  Balch,  engineer  for  the  Abevtliaw  Con- 
struction Co.,  Boston,  Mass.,  is  now  engaged  on  special 
work   in  Philadelphia  for  Mr.   J.    C.   Trautwine,   Jr. 

The  firm  of  Benedict  &  Sturgeon,  mining  engineers, 
Denver,  Colo.,  has  been  dissolved.  Mr.  H.  B.  Benedict 
is  continuing  the  business,  engaging  in  general  engineer- 
ing.    Mr.   E.   A.   Sperry  is  associated  with   Mr.   Benedict. 

Mr.  C.  W.  Dyott  has  resigned  his  position  with  the 
Westinghouse  Electric  &  Mfg.  Co.,  and  has  opened  an 
office  in  the  Westinghouse  Building,  Pittsburg,  l*a.,  as 
engineer,  making  a  specialty  of  electric  motors  and 
electrical    mining    machinery. 
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000.  Its  construction  will  give  Richmond  a  much  closer 
business  connection  with  the  country  for  a  distance  of 
62  miles  north  of  it.  A  line  from  Fredericksburg  to 
Doswell,  with  the  Richmond  &  Chesapeake  Bay  Ry.  ex- 
tending its  line  from  Ashland  to  Doswell,  will  give  Mr. 
Gould  control  of  an  electric  line  from  Fredericksburg  to 
Petersburg,  a  distance  of  85  miles,  together  with  street 
railways  in  the  cities  of  Fredericksburg,  Richmond,  Man- 
chester and   Petersburg. 

The  officers  and  incorporators  of  the  Fredericksburg  & 
Southern  are:  Wm.  C.  Whitner,  President;  E.  J.  Smith. 
Vice  President;  Alvin  T.  Embrey,  Secretary  and  Treas- 
urer, and  these  gentlemen,  together  with  A.  P.  Howe, 
A.  W.  Embrey,  C.  W.  Jones,  and  J.  T.  Lowrey  of  Fred- 
ericksburg, Va.,  form  the  incorporators  and  directors.  The 
officers  of  the  Fredericksburg  Power  Co.  are:  Wm.  C. 
Whitner,  President;  Alvin  T.  Embrey.  Secretary  and 
Treasurer,  and  they,  together  with  A.  W.  Embrey,  A.  P. 
Rowe,  of  Fredericksburg,  Va.,  and  W.  L.  Roddey,  of 
Rock  Hill,  S.  C,  are  the  Directors.  Mr.  Whitner  is 
chief  engineer  of  hydraulics  for  Mr.  Gould  in  all  of 
his    enterprises    in    Virginia. 


Cemekt  Maxufactvrers  will  find  much  to  interest 
them  in  an  unusually  attractive  book  just  issued  by  the 
Lehigh  Car,  Wheel  &  Axle  Co.,  Fullerton.  Pa.  After 
an  introduction  on  the  development  and  processes  of  the 
Portland  cement  industry,  the  FuUer-Ix-high  pulverizer 
mill  is  described  in  detail,  with  excellent  illustrations, 
and  plans  are  given  for  an  "ideal"  clinker  department 
in  a  3,000-bbl.  mill.  Illustrations  and  descriptions  are 
then  given  of  the  installations  of  FuUcr-Lehigb  pulverizer 
mills  for  different  purposes  in  several  cement  works. 


Mr.  Howard  Egleston,  in  charge  of  the  construction 
of  the  eastern  end  of  the  Del  Rio  and  Nogales  branch 
of  the  Cananea,  Yaqui  River  &  Pacific  R.  R.,  has  been 
transferred  to  Mazattan,  where  he  will  have  charge  of 
track  laying  and  bridge  work. 

Mr.  Vincent  Salomone  has  retired  from  the  contract- 
ing firm  of  Bruno,  Salomone  &  Petitti.  Boston,  and  the 
business  will  hereafter  be  carried  on  under  the  name  of 
Bruno  &  Petitti  in  the  Kimball  Bldg.,  instead  of  at  the 
former  address  of  23   Court  St. 

Lieut. -Col.  George  W.  Goethals,  Corps  of  Engineers, 
U.  S.  A.,  chairman  and  chief  engineer  of  the  Isthmian 
Canal  Commission,  and  Mr.  J.  C.  S.  Blackburn,  governor 
of  the  Panama  Canal  Zone  and  member  of  the  Canal 
Commission,  arrived  in  New  i^ork,  Dec.  16,  on  a  six- 
weeks'    leave    of    absence. 

The  firm  of  Dow  &  Smith.-  chemical  engineers,  New 
York,  have  been  retained  by  the  City  of  Philadelphia  to 
organize  and  carry  on  their  inspection  system  covering 
all  the  asphalt  pavements  to  be  laid  in  that  city  during 
the  coming  year,  about  1,000,000  sq.  yd.  Many  other 
cities  have  already  retained  them  in  a  similar  capacity, 
recognizing  that  their  services,  by  insuring  the  proper 
character  of  the  workmanship  and  materials  used,  tend 
to  eliminate  many  of  the  unsatisfactory  features  of  the 
present   much   discussed   system   of   guarantees. 

The  following  have  recently  been  appointed  resident 
engineers  in  the  office  of  the  New  York  State  Engineer 
and  Surveyor:  G.  R.  Winslow,  Utica;  H.  E.  Smith.  Al- 
bany; Perry  Filkins.  Brewster;  James  Burden,  Troy; 
R.  S.  Greenman,  Albany;  O.  C.  Richards,  Sandy  Hill; 
L.  C.  Hurlbard,  Albany;  O.  J.  Dempster,  Herkimer; 
T.  M.  Ripley,  Albany;  and  C.  H.  Hoyt,  Albany.    George 
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W.    Bradley,    Marcy,    has    Ibeen    apponited    an    assistant 
engineer    in    the    same    office. 

Thomas  Fitch  Rowland,  one  of  the  leading  engineers 
this  country  has  produced,  died  at  his  home  in  New 
York  on  Dec.  13.  His  greatest  fame  came  to  him  as 
the  financial  backer  of  John  Ericsson  and  the  builder  of 
the  first  monitor,  but  the  construction  of  that  famous 
vessel  was  but  one  achievement  that  made  his  Continental 
Iron  Works  noted  among  engineers.  Mr.  Rowland  was 
bom  in  New  Haven,  Conn.,  March  15,  1831.  His  early 
education  was  obtained  at  Lovel's  School  and  at  the 
Collegiate  Preparatory  School  at  New  Haven.  Instead 
of  entering  college  he  accepted  employment  with  the 
New  Haven  &  Farmington  Railroad.  Later  he  became 
associated  with  the  New  York,  New  Haven  &  Hartford 
Railroad,  where  he  was  employed  as  fireman  and  en- 
gineer. Subsequently  he  left  this  position  to  become 
second  assistant  engineer  on  the  steamboat  Connecticut, 
plying  between  Hartford  and  New  York.  In  1852  he  ac- 
cepted a  position  as  draftsman  with  the  Allaire  works, 
in  New  York  City,  which  he  left  in  1853  to  become 
general  superintendent  of  the  Atlantic  Dock  Iron  Co.,  in 
Brooklyn.  In  1859  he  established  a  business  of  his 
own  at  Greenpoint,  which  subsequently  became  the  Con- 
tinental Iron  Works.  Among  his  more  important 
achievements  was  the  construction  of  a  quarter  of  a 
mile  of  wrought  iron  tube,  7H  ft.  in  diameter,  which 
was  placed  on  the  top  of  the  High  Bridge  to  carry  water 
from  the  Croton  Aqueduct  to  the  new  reservoir  in  Cen- 
tral Park.  At  the  outbreak  of  the  Civil  War  the  gov- 
ernment gave  him  several  contracts,  and  he  constructed 
the  gun  carriages  and  mortar  beds  for  the  Navy  Depart- 
ment and  fitted  out  some  of  the  steamers  purchased  of 
the  merchant  service,  which  took  part  in  the  capture  of 
Port  Royal.  He  also  constructed  all  the  vessels  com- 
posing the  Port  Royal  mortar  fleet.  In  October,  i86i, 
John  Ericsson  and  his  associates  gave  Mr.  Rowland  the 
contract  to  build  an  iron  floating  battery  in  accordance 
with  Ericsson's  plans,  and  the  vessel  was  launched  Jan. 
30,  1862.  In  1887  the  business  was  incorporated  as  the 
Continental  Iron  Works,  of  which  Mr.  Rowland  was 
president  and  general  manager.  Mj".  Rowland  was 
granted  over  fifty  patents  for  machinery  which  he  used 
in  his  own  factory.  Mr.  Rowland  became  a  member 
of  the  American  Society  of  Civil  Engineers  in  1867  and 
was  elected  an  honorary  member  in  1899.  He  was  a 
director  in  1871-73,  vice-president  in  1886-87,  and  estab- 
lished the  Rowland  prize  in  1884.  In  1882  he  became 
a  member  of  the  American  Society  of  Mechanical  En- 
gineers, and  for  many  years  took  an  active  interest  in 
its   work. 


BUSINESS    NOTES. 

J.  G.  White  &  Co.,  New  York,  engineers,  construc- 
tors and  purchasers  for  the  Porto  Rico  Railways  Co., 
Ltd.,  have  ordered  three  Mogul  locomotives  from  the 
Baldwin  Locomotive  Works  for  use  on  the  San  Juan- 
Caguas  line  and  over  the  Caguas  extension,  which  is  now 
Hearing  completion.  The  locomotives  are  of  one-meter 
gauge,  have  44-in.  drivers  and  have  a  total  weight  of 
90,000  lb.  The  tender  weighs  60,000  lb.  They  are  in- 
tended principally  for  freight  traffic,  Caguas  being  the 
collecting  center  of  the  richest  tobacco  raising  center  of 
the  island.     The  locomotives  will  be  finished  next  month. 

On  account  of  the  increase  in  business,  the  San 
Francisco  office  of  the  Independent  Pneumatic  Tool  Co. 
has  been  moved  to  larger  quarters  at  61  Fremont  St., 
in  the  machinery  district,  where  a  complete  line  of  Thor 
air  tools  and  spare  parts  will  be  carried  in  stock. 

The  Sandusky  Portland  Cement  Co.,  of  Sandusky,  O., 
has  started  its  new  mill  for  "white"  Portland  cement  for 
the  highest  grades  of  artificial  stone  objects.  It  is 
made  from  a  vein  of  limestone  having  barely  a  trace  of 
iron  and  by  a  process  which  is  the  result  of  many  ex- 
periments and  long  study  by  Mr.  S.  B.  Newberry,  gen- 
eral manager  of  the  company. 

The  plant  of  the  Blanc  Stainless  Cement  Co.,  Allen- 
town,  Pa.,  is  now  in  operation,  and  Mr.  J.  Maxwell 
Carrere,  treasurer  and  general  manager  of  the  company, 
has  attained  his  long  held  ambition  to  make  a  strong 
cement. of  perfect  color. 


The  Navy  Bulletin,  a  booklet  which  should  prove  useful 
to  everyone  who  sells  motor-driven  machinery  to  the  U. 
S.  Navy  Department,  has  just  been  issued  by  the  Cutler- 
Hammer  Mfg.  Co.,  of  Milwaukee,  makers  of  electric  con- 
trolling devices.  X^is  company  for  many  years  has  made 
a  special  study  of  Navy  Department  requirements,  and  in 
the  booklet  just  issued,  illustrations,  descriptions,  di- 
mension diagrams  and  shipping  weights  are  given  on  all 
Cutler-Hammer  standard  starting  panels,  speed  regulating 
panels,  machine  tool  controllers,  resistances,  circuit  break- 
er panels,  etc.  Attention  is  called  to  the  fact  that  Navy 
specifications  preclude  in  nearly  all  instances  the  use  of 
ordinary  controlling  panels  and,  furthermore,  that  ap- 
paratus acceptable  for  usf  in  navy  yards  will  not  always 
be  acceptable  if  supplied  for  use  on  shipboard.  How 
to  select  the  proper  piece  of  apparatus  in  each  case  is 
explained,  and  numerous  illustrations  are  presented  of 
electric  controlling  appliances  conforming  to  Bureau  of 
Construction  and  Repair  and  Bureau  of  Equipment 
i^tecificationi. 
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WATER. 

Notes  Arranged  Alphabetically  by  States. 

Carbon  Hill,  Ala.Sce  'Tower  Plants,  Gas  and  Elec- 
tricity." 

Eldorado.  Ark.—Bids  will  probably  be  called  for  in 
the  spring  for  the  construction  of  water-works  to  cost 
about  $30,000.     Engineer,  M.  P.  Jackson,  of  Eldorado. 

Hope,  Ark. — See  "Power  Plants.  Gas  and  Electricity." 

Vallejo.  Crt/.— The  Bd.  of  Works  is  stated  to  have 
passed  favorably  on  the  report  of  City  Engr.  Noyes  in 
which  he  asked  for  a  new  reservoir  site  and  lake,  to  en- 
large the  local  water  system.  An  election  will  probably 
soon  be  held  to  vote  on  issuing  $60,000  bonds  to  enlarge 
the    system. 

San  Francisco,  Cal. — At  a  meeting  of  the  Public  Utili- 
ties Com.  of  the  Bd.  of  Superv.  on  Dec.  3,  plans  are  re- 
ported to  have  been  presented  by  City  Engr.  Woodward 
for  an  auxiliary  water  system  for  fighting  fires  in  the 
district  bounded  by  Devisadero,  the  Bay,  Channel  St. 
Treat  Ave.  and  20th  St.,  and  with  a  zone  for  the 
Potrero  and  part  of  North  Beach;  estimated  cost  of  work 
$5.25o>ooo. 

Salida.  Colo. — See  "Power  Plants,  Gas  and  Electricity." 

Madison.  Ga. — Bids  will  be  received  by  E.  W. 
Butler,  Mayor,  until  Dec.  31  for  $50,000  water  works, 
sewerage    and    electric  light   bonds. 

Waycross,  Ga. — A.  M.  Knight,  Mayor,  writes  that  the 
citizens  on  Dec.  13  voted  to  issue  $20,000  bonds  for 
water-works   extension. 

*  Atlanta,  Ga. — We  are  informed  that  the  Wisconsin 
Engine  Co..  of  Corliss,  Wis.,  has  secured  the  contract 
for  a  20,000, ooo-gal.  vertical  triple  expansion  pump;  cost 
about  $139,500    (bids  opened   Nov.   25). 

Cottonzvood,  Idaho. — The  Cottonwood  Water  &  Light 
Co.  is  reported  to  have  secured  a  franchise  to  establish 
a  water  system. 

■*Batavia.  III. — The  Henry  R.  Worthington  Co.,  of  New 
York,  N.  Y..  is  reported  to  have  secured  contract  for 
auxiliary  pump  for  water  works  at  $1,400. 

Ft.  Wayne,  Ind. — Bids  will  be  received  by  the  Bd.  of 
Pub.  Wks.  until  Jan.  6  for  the  purchase  of  4  tubular 
boilers,  now  in  service  at  the  city  water  works  station, 
on  N.  Clinton  St.,  as  advertised  in  The  Engineering 
Record. 

Welcetka.  Ind.  Ter. — Sec  "Power  Plants  Gas  and 
Electricity." 

Sapulpa,  Ind.  Ter. — J.  O.  Fulp,  City  Recorder,  writes 
that  the  citizens  on  Dec.  9  voted  to  issue  bonds  for  the 
construction  of  water  works;    probable  cost,   $50,000. 

Ft.  Leaz'cnworth,  Kan.- — Bids  will  be  received  until 
Dec.  27  by  Capt.  J.  E.  Normoyle,  Q.  M..  U.  S.  A,,  for 
constructing  water  mains  at  this  post. 

New  Orleans,  La. — The  Executive  Com.  of  the  Sewer- 
age and  Water  Bd.  on  Dec.  10  adopted  specifications  for 
a  4,000,000  gal.  pump  for  the  Algiers  water  purification 
station. 

Marion,  Mass.— Col.  Harry  E.  Converse  has  been 
selected  as  chairman  of  the  Bd.  of  Water  Comrs.  which 
will  have  charge  of  the  construction  of  the  proposed 
water  .works.  It  is  proosed  to  petition  the  State  Legisla- 
ture for  permission  to  issue  bonds  for  the  construction; 
probable  cost  of  plant,  $75,000.  Engineer,  Louis  E. 
Hawes,   of  Boston. 

Mentone,  Mich. — The  Town  Bd.  is  reported  to  be 
considering  the  construction   of  water  works. 

Marquette,  Mich. — The  City  Council  is  reported  to  be 
considering  the  question  of  employing  a  sanitary  engi- 
neer to  examine  water  supply  with  a  view  to  improving 
same. 

St.  Paul,  Minn. — Specifications  are  reported  to  have 
been  presented  to  the  Water  Bd.  for  another  extension  to 
the  Centerville  conduit.  It  is  proposed  to  construct  about 
1,400    ft.    next    year. 

Speed  Addition  (Vicksburg  PostofHce),  Miss. — The 
citizens  are  reported  to  have  voted  to  issue  bonds  for 
the  construction  of  water-works. 

Lincoln.  Neb. — There  is  some  talk  here  of  construct- 
ing a  separate  fire  protection  system.  Nothing  definite 
has  yet  been  done.     Wm.   Grant,   City    Engr. 

Camden,  N.  J. — Local  press  reports  state  that  bids  were 
opened  by  the  Water  Com.  of  City  Council  on  Dec.  17, 
for  improving  the  present  artesian  water  supply 
system  and  adding  to  present  supply  of  17,000,000  gals, 
at  least  5,000,000  gals,  daily,  and  two  propositions  were 
received,  one  from  J.  L.  Sweigard  &  Co.,  and  the  other 
from  M.  P.  Quinn,  both  of  Philadelphia,  Pa.  No  action 
was  taken  in  the  matter. 

Morris  Plains,  N.  J. — Bids  will  be  received  until  Jan. 
Q  by  the  Com.  on  Supplies  of  the  New  Jersey  State 
Hospital  at  Morris  Plains  (Geo.  W.  Jagle,  Chmn.),  for 
furnishing  supplies  including  1,500  ft.  6-in.  c.  i.  water 
mains,  7  6x6-in.  water  main  tees,  run,  hub  and  spigot, 
branch  hub,  2  6x6x4-in.  water  main  tees,  etc.,  6  6-in, 
Kennedy  improved   fire  hydrants,  etc.,  also   lumber. 

Livingston  Manor,  N.  Y. — See  "Power  Plants,  Gas  and 
Electricity." 

•Buffalo,  N.  y.— The  U.  S.  Cast  Iron  Pipe  &  Fdry 
Co.,  Buffalo,  N._  Y.,  is  reported  to  have  secured  the  con- 
tract for  c.  i.  pipe  and  special  castings  for  the  year  end- 
ing July  I,  1908.  as  follows:  Cast  iron  pipe,  3-in.,  $40  per 
net  ton;  4-in.,  $38;  6-in.  to  48-in.,  $.^2,50.;  ordinary  spe- 
cials 3*in.  to  ^o-in.,  $60  per  net  ton,  and  from  24-in.  to 
48-in.,    $85.     Flanged    specials,   all    sizes,    $100. 

Syracuse,  N.  Y. — We  are  informed  that  maps  and 
plans  are  now  being  prepared  for  the  proposed  reservoir 
and  conduit  line  from  Skaneateles  Lake  to  the  city  of 
Syracuse;  prob&ble  cost  of  work,  $1,500,000.  Henry  C. 
Allen,  City  Engr. 
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Albion.  N.  ^.— The  Village  Clk,  writes  that  a  commit- 
tee of  five  has  been  appointed  to  locate  a  new  water 
supply;   no  engineer  selected  as  yet. 

Albany,  N.  Y. — Water  supply  bonds  to  the  amount 
of  $100,000  are  reported  sold. 

^Rochester,  N,  Y. — The  following  are  reported  to  be 
the  bids  opened  on  Dec.  11  by  the  Bd.  of  Contract  and 
Supply  for  the  construction  of  a  by-pass  gate  house  at 
Cobbs  Hill  Reservoir,  on  Monroe  Ave.;  Dennison  &  Co., 
$15,947  (awarded  contract);  R.  T.  Ford  Co.,  $16,238; 
Gorshne,   Swan   &  Rice,  $16,^15. 

Bids  will  be  received  until  Dec.  25  by  the  Bd.  Contracts 
and  Supply  (F.  X.  Pifcr,  Clk.)  for  constructing  a  gate 
house  at  Cobbs  Hill  Reservoir.  J.  Foster  Warner,  Archt.. 
1036   Granite   Bldg. 

Maxton,  N.  C— F.  L.  Black,  City  Clk.  and  Treas., 
writes  that  the  citizens  on  Dec.  9  voted  to  construct 
water-works  and  a  secwrage  system;  probable  cost,  $so,- 
000.  Bids  for  construction  will  be  called  for  about  Jan. 
15.  R.  M.  Williams,  Mayor.  Engineer,  J,  M.  Bandy,  of 
Laurinburg. 

Burlington,  N.  C. — A.  F.  Barrett,  Mayor,  writes  that 
Gilbert  C.  White,  of  Durham,  has  been  selected  to  pre- 
pare plans  for  water-works  and  a  sewerage  system;  cost 
about  $100,000. 

Dayton,  0. — The  question  of  extending  the  water  mains 
to  Ohmer  Park,  at  a  cost  of  $12,000,  is  reported  under 
consideration. 

Guthrie  Okla. — Plans  and  bids  will  be  received  at  the 
office  of  C.  M.  Barnes.  Mavor,  until  Jan.  7  for  the  estab* 
lishment  of  a  filtration  system  having  a  capacity  of  1,000,- 
ooogal.  of  water  per  day;  also  for  lurnishing  8,  4  and  6- 
in.   c.  i.  pipe  for  extension  of  water  mains. 

Panama. — Bids  will  be  received  until  Dec.  .-^o  by 
Lieut. -Col.  H.  F.  Hodges,  Corps  Engrs.,  U.  S.  A..  Gen) 
Purchasing  Officer,  Isthmian  Canal  Comn.,  Washington. 
D.  C.  for  furnishing  c.  i.  pipe  specials  and  gate  valves 
as  per  circular  No.  409-A. 

Houston,  r^r.— The  Wm.  A.  Wilson  Realty  Co..  is 
reported  to  have  decided  to  lay  about  a  mile  of  8-in. 
water  main,  under  supervision  of  its  engineer,  F.  L. 
Dormant. 

Sweetwater,  Tex. — The  proposed  water  works,  for 
which  Burns  &  McDonnell,  Scarritt  Bldg..  Kansas  City, 
Mo.,  are  preparing  plans,  will  cost  about  $75,000.  Date 
not  yet  set  for  receiving  of  bids  for  construction. 

Norfolk,   Va. — See  "Miscellaneous.** 

Spokane,  Wash.—The  lowest  bid  recently  received  for 
supplying  the  machinery  required  for  the  pumping  sta- 
tion for  the  development  of  the  underground  flow,  is 
stated  to  have  been  submitted  by  the  Fairbanks-Morse  Co., 
of  Chicago,   111.,   for  $12,360. 

Lynder,  Wash.—D.  W.  Bender,  Town  Clk.,  writes 
that  the  citizens  have  voted  to  construct  water-works. 
Bids  will  probably  be  called  for  in  the  spring. 

Seattle,   Wash. — See  "Sewerage  and  Sewage  Disposal." 

Berlin,  Ont. — This  city  is  reported  to  have  in  contem- 
plation ths  issue  of  $6,000  bonds  for  extending  and  im- 
proving the  water  works. 

Gravenhurst,  Ont. — This  city  is  stated  to  have  peti- 
tioned the  Ontario  Ry.  &  Municipal  Bd.,  for  permission  to 
issue  $  1 5 ,000  bonds  for  extending  and  improving  the 
water  works. 

Toronto  Junction,  Ont. — The  Supt.  of  Water  Works 
is  stated  to  have  presented  to  Town  Council  a  report  on 
improvements    contemplated    to    the    water    works,    which 

he  estimates  at  $100,000. 

SEWERAGE   AND   SEWAGE    DISPOSAL. 
Notes  Arranged  Alphabetically  by  States. 

East  Lake  (Birmingham  Postoffxce'),  Ala.. — The  City 
Clk.  writes  that  the  proposed  sewerage  system  will  cost 
bet.  $12,000  and  $15,000.  Nothing  will  be  done  until 
bonds  are  sold.     Engineer,  L.  D.  Lea,  of  East  Lake. 

Hartford,  Conn.- — Bids  will  be  received  until  Dec.  30 
by  the  Bd.  Contract  and  Supply  (Chas.  E.  Parker,  Secy, 
pro  tem.)  for  constructing  Sec.  B  of  the  Homestead  Ave. 
intercepting  sewerage  system,  consisting  of  about  2,800 
lin.  ft.  concrete  or  brick  conduit  4  ft.  9  in.  diam.;  iwoba- 
ble  cost  $35,000  to  $40,000.     F.  L.  Ford,  City  Engr. 

Madison,   Ga. — See  "Water." 

Albany,  Ga. — The  City  Council  is  reported  to  have  de- 
cided to  call  an  election  to  vote  on  issuing  $25,000  bonds 
to  be  added .  to  $18,077  already  laid  aside  to  be  ex- 
pended in  1908  for  the  perfection  of  the  city's  drainage 
system. 

Waycross,  Ga. — A.  M.  Knight,  Mayor,  writes  that  the 
citizens  on  Dec.  3  voted  to  issue  $10,000  bonds  for 
sewers. 

Silvis.  III. — It  is  stated  that  estimates  are  being  pre- 
pared for  a  sewerage  system. 

Elgin,  7//.— Carl  E.  Phim,  City  Engr.,  writes  that  bids 
will  DC  received  by  the  Bd-  of  Local  Improv.  (Arwin  E. 
Price,  Pres.)  until  Dec.  26  for  the  construction  of  storm 
and  sanitary  sewers  in  the  West  Side  Dist.,  to  consist  of 
3,104  ft.  of  18  to  6  in.  vitr.  pipe  sewers,  7  manholes,  10 
catch  basins  and  8  inlets;  cost  $3,200. 

Riverside,  Ind.^ — The  Town  Trus.  are  reported  to  have 
decided  to  construct  two  additional  sewers,  one  from 
the  Jersey  St.  sewer  bet.  Sutton  and  Jarrett  Sts.,  and  the 
other  between  Jarrett  and  North  Sts. 

Columbus,  Ind. — Lawrence  F.  Orr,  Cttjr  Clk.,  writes 
that  about  $15,000  will  be  expended  for  main  and  lateral 
sewers.     Engr.,  Wm.  H.  Rights,  of  Columbus. 

Evansfille,  Ind. — The  following  are  reported  to  be  the 
bids  opened  on  Dec.  7  b^  the  Bd.  of  Pub.  Wks.  for  con- 
structing a  7-in.  sewer  in  7th  Ave.:  (a)  sewer  per  lin. 
ft.;  (b)  inlets,  ea.;  (c)  manholes,  ea. :  Lamasco.  The 
Zeller-Hughes  Co.,  (a)  03  cts.;  (b)  $29;  (c)  $23;  The 
Newman-Vineyard   Co.,    (a)   69   cts.;    (b)    $30;    (c)   $25. 

Clinton,  la. — This  city  will  on  Jan.  14  receive  bids  for 
about  3.500  ft.  of  12  to  36-in.  pipe  sewers.  Engineer 
Chas.   P.   Chasci  of  Clinton. 

Traer,  la. — Chas.  P.  Chase,  of  the  Iowa  Eng.  Co.,  of 
Clinton,  is  preparing  plans  lOr  a  sewerage  system  for 
Traer;  probable  cost,  $30,000;  Bids  for  construction  will 
be  received  about  Mar.  i.     T.  F.  Stoakes,  Town  Ok. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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Fr»4«<M.  JCaa. — Bids  will  be  received  until  Jan.  ij  by 
B.  &  Sfcaccr.  Otj  CUc.  tor  furnithinf  material  and 
coBMractuc  a  ayaicaa  o{  acifters.  including  a  septic  tank. 
Ban*  *  HcDaoadl,  EacTs..  8«i   Scarritt  BMg.,  Kansas 

Otr.  Mo. 

/•Is,  JCaa. — The  Gtr  CooacD  a  reported  to  be  con- 
■iikiit  the  qasMiaa  M  iMpiwing  the  sewerage  STStem. 

WotU  Amd—r,  ifast.— E.  W.  Bowditcb.  61  Devon- 
iliiii  St~  Boston,  is  m>omd  to  bare  completed  plans  and 
syccjicatioat  for  a  sewetatc  system  for  North  Andover 
to  coot  shotit  $300,000. 

Hamlty  FMt.  tlmm.—lt  a  stated  that  bids  will  be 
icccned  OBta  Jan.  6  by  J.  U.  Hardy.  Village  Recorder, 


StrimgStU.  il: — The  Qty  Council  is  reported  to  hare 
««U>u«issd  the  Gty  Eagr.  to  prepare  plans,  profiles  and 
for  the  coaatnsction   01    a    system    of    surface 
or   storm    sewers,    with    a    view    to    submitting 
to  vote  on  the  issue  of  bonds  for  same. 

Fftylk,  ll»nt. — Bids  are  wanted,  it  is  stated,  until 
ha.    4    for    |te,eoo   sever    bonds.     S.    H.    Irwin,    Town 

Am^mrm.  ft.  Y.—J.  Walter  Ackerman,  City  Engr., 
writes  that  all  bids  opened  on  Dec  z  for  constructing 
aewcn  ia  the  ath.  5^  6th  and  ytb  Wards  Sewer  Dist., 
aad  lor  fivooal  works  hare  been  rejected.  The  following 
arc  the  total*  of  kids  received: 

CoasUutXhn  sewers  (a)  tile  xa  in.  long;  (b)  tile  36-in. 
hmf;  (c)  tile  *4  in.  kmg.  including  rock;  (d)  tile  36  in. 
r  ii>cln«liag  rock:  Syracuse  Excavating  Co.,  a  $77.i47: 

179.350.  Braver  Bros.,  a  $98,318:  b  $99,701;  c  tin,- 
743;  /  $113,288.  D.  M.  Rooser  Eng.  &  Constr.  Co.,  a 
$i44.oti:  b  $144,970;  c  $a88.5si:  d  $190,984. 

Disposal  wtwks:  Bcrch  ft  Bcebe.  $47,036,  and  D.  M. 
RosocT  Eng.  A  Ctestr.  Co..  $41,319. 

Syrtnu*.  N.  Y. — We  are  informed  that  bids  will  be 
called  for  this  spring  for  the  proposed  intercepting  sewers 
to  cost  about  $500,000.  Glenn  D.  Holmes,  of  Syracuse, 
is  Ch.  Engr.  of  Intercepting  Sewer  Bd. ;  Henry  C.  Allen, 
Cby  Eacr. 

Jt*rh«strr,    tf.    Y. — The    Council   is    reported   to   have 
1  an  ordinaiKe,  providing  for  the  grading  and  con- 
of  sewers  in  the  Driving  Park  Ave.  tract  to  cost 
ahoot  $45,000. 
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BmrtimtUu.  N.  C— See  "Water." 

JfoXM.  N.  C— See  "Water." 

'DmyUm.  O. — C.  P.  De  Weese,  Asst.  Ok.  Bd.  of  Pub. 
Service,  writes  that  J.  T.  Reese.  19  W.  id  St.,  has  se- 
CBTcd  the  contract  for  constructing  sanitary  sewers  in  a 
iMiTtTiw  of  Dist.  3,  North  Dayton  (bids  opened  Dec.  4), 
for  $7a.S56.  The  work  consists  of  70,050  ft.,  6  to  is-in. 
vitci  oipe  sewcm.  68.150  ft.  trench  and  back  fill  6  to  18 
ft.  deep,  8a  lamp  boles.  75  flush  tanks,  flush  tank  con- 
swctsoa*.  repaving  1,500  sq.  yds.  brick  pavement,  100  sq. 
inb.  aapbalt,  6,000  Iin.  ft.  ooulder  repaving,  c.  L  pipe  and 
etc 


SfrimgStU    O. — It  is  suted  that  bids  will  be  received 
oatu  noon.  Dec  16.  by  the  Bd.  of  Pub.   Service  for  the 
tien    of   a-  sewer    in    portions    of    Ludlow    Ave., 
1  Ave  and  Burt  St.     F.  A.  Crothers,  Ok.  Bd. 


K««agstMra,  O. — Local  press  reports  state  that  bids 
wiU  be  received  by  the  Ba.  of  Pub.  Service  until  Dec 
17  for  the  construction  of  the  Mahoning  Ave.  sewer. 

OberKn,  O. — The  Village  Council  is  reported  to  have 
paoaed  an  ordinance  providing  for  the  construction  of 
sewers  in  Dist.  No.  14.  on  N.  Prospect  St  O.  F.  Car- 
ter, Mayor. 

Ctmton.  O. — Bid*  will  be  received  until  Jan.  3  by  the 
Bd.  Pnb.  Service  (B.  F.  Faust,  Clk.)  for  constructing 
dorm  sewers  in  a  portion  of  E.  4tb  St.,  and  branch 
*(»m  ia  portioes  of  several  other  streets.  Approximate 
H'T^I"***'  1.335  Iin.  ft.  36-in.  brick  sewer:  3,96s  ft.  ,11 
to  a4-te.  sitlmed  pipe  sewers,  5  manholes  for  brick 
sewer,  13  manholes  for  pipe  sewer,  46  catch  basins. 
W.  E.  Sarver,  City  Engr. 

CiiKtmnti  O. — Bida  will  be  received  until  Jan.  3  by 
the  Bd.  Co.  Comrs.  (Fred  Dreihs,  Clk.)  for  construct- 
hw  two  cohrerts,  one  on  Cooper  Ave.  and  the  other  on 
Wvscarver  R.,  bycamore  Township,  as  per  specifications 
No*.  697  and  699,  respectively. 

■Cntkwit,  Okla.—We  »re  informed  that  W.  W.  Miller, 
OtT  Eacr..  i*  ptcparing  plans  for  a  main  sanitary  sewer 
cstuBMed  to  cost  $10,000,  and  storm  sewers  in  Dists.  i, 
a  aad  s.  to  cost  about  $30,000.     C  M.  Barnes,  Mayor. 

Brodford.  Pa. — It  is  proposed  to  issue  $76,000  bonds  to 
be    nscd    for    sewers,    street    paving,    3    bridges,    a    bo*c 
etc 


Hoi  Sfrinti,  S.   D. — Bids   will    be   received   until  Jsn. 

Iqr  W.  A.  Tucker,  Treas.,  Battle  Mountain  Sanitarium, 
.■*.  H.  D.  V.  S.,,Hot  Springs,  for  furnishing  and  de- 
livering vitrified  pipe. 

Parit,  Tti. — The  Sute  Attorney-General  is  reported 
to  have  approved  the  issue  of  $6,000  sewer  bonds. 

Sfobam*.  Wash. — Chas.  Mclntyre,  City  Engr.,  is  re- 
ported to  be  Pitt  Kiting  plans  for  the  improving  of  the 
•ewaft  (ystem  of  the  bosiaes*  portion  of  the  city.  He 
win  BC  ready  to  report  plans  to  Council  in  about  1  or 
J  ■»nlhi. 

StattU.  Walk. — An  ordinance  has  been  passed  provid- 
ing for  the  cooMriKtioa  of  sewers  in  Fnbrman  Ave.  to 
coat  $11,900. 

The  eatioMted  coat  fca*  been  reported  on  oroperty 
owners'  majority  petitioo  for  the  improvement  of  Tnom- 
dyke  Ave.    to    consist  of  grading,    constructing   concrete 

-" •*—    sewers  and  water  mains,  at  $114,000.     R.  H. 

City  Engr. 


Chattar.  W.  Co.— John  A.  Gcorfc  ft  Sons,  of  East 
Liverpool.  O.,  are  prepariag  plans  for  a  sewerage  sys- 
tem for  the  Chester  loiprovemcnt  Co.,  to  cost  about 
$18,000.     Nothing  fnrtber  will  be  done  until  the  spring. 

McMtchtn.  W.  Vtt.—Tnm  reports  state  that  all  bids 
reeently  received  for  constracttng  *  sewerage  system  here 
have  been  rejected  and  new  bids  will  be  oailed  for. 

JamaaviU*,  Wit. — It  is  proposed  to  eofistmct  the  main 
oMlet  aewcr  the  coining  season  at  a  cost  of  $60,000.  C. 
V.  Kerch.  Oty  Engr. 


THE     ENGINEERING    RECORD. 

Toronto  Oat — Rutherford  Cumming,  of  Toronto,  is 
reported  to  have  secured  the  contract  for  the  erection  of 
a  corrugated  iron  building,  on  Clifford  St..  in  which  will 
be  installed  a  plant  (or  the  experimental  treatment  of 
aewage  and  the  testing  of  water  by  the  provincial  staff 
of  bacteriologists  and  chemists.  About  $4>5oo  will  be 
expended   for  the   purchase  of  equipment. 

Toronto.  Ont. — The  Bd.  of  Control  and  City  Council 
are  reported  to  be  considering  the  construction  of  3  :-i 
miles  of  sewers  in  Parkdalc. 

BRIDGES. 

HoUt  Arramfd  Alplutb*Hcatty  by  Statts. 

Atlalla.  Ala. — It  is  reported  that  bids  will  be  received 
until  Ian.  6  by  the  Bd.  Co.  Comrs.  at  Gadsden  for  con- 
structing a  steel  bridge  to  replace  the  Rhea  Bridge  over 
Willis  Creek  near  Attalla.     Cost  not  to  exceed  $10,000. 

Ocitta,  F/a.— Bids  will  be  received  until  Jan.  8  by  the 
Bd.  Co.  Comrs.  (S.  T.  Sistrunk,  Clk.)  for  constructing 
steel  bridges  across  Blue  River,  near  Dunellon;  also 
Withlocoocbe  River  at  Stokes  Ferry. 

Indianapotit.  I»d. — It  is  reported  that  the  Comrs.  of 
Marion  Cfo.  will  receive  bids  until  Dec.  30  for  the  con- 
struction of  concrete  abutments  and  pier  for  bridge  over 
Eagle  Creek:  for  a  concrete  steel  culvert  on  road  in  Sec- 
tion 21,  and  for  a  concrete  steel  culvert  over  Pfaff's 
Branch  in  West  Newton.     C.  J.  Clark,   Co.  .\ud. 

Peru,  Ind. — Bids  will  be  received,  it  is  stated,  until 
Dec.  16  by  the  Bd.  Co.  Comrs.,  for  erecting  two  con- 
crete arches.    Chas.  Griswold,  Co.  Aud. 

Evann-ille.  Ind. — Plans  are  stated  to  have  been  ap- 
proved for  the  improvement  of  the  Louisville  &  Nash- 
ville R.  R.  bridge  over  Pigeon  Creek  at  Water  St..  at  a 
cost  of  $40,000.  W,  H.  Courtcnay,  Ch.  Engr.,  Louis- 
ville,  Ky. 

Crifor  Rapids,  la.— It  is  stated  that  an  election  will 
be  held  in  the  Spring  on  the  issuing  of  bonds  for  the 
construction  of  a  bridge  at  i6th  St. 

Creston,  la. — Bids  will  be  received  until  Tan.  7  at  the 
office  of  W.  F.  Craig,  Co.  Aud.,  for  furnishing  material 
and  erecting  all  bridges  and  for  all  steel  pipe  and  cement 
work  in  this  county  during  the  year  .1908. 

Tipton,  la. — Bids  will  be  received  until  Jan.  3  by  the 
Bd.  Co.  Superv.,  for  steel  bridges,  bridge  piling  and 
bridge  lumber  for  the  year  1908.  P.  H.  Schneider,  Co. 
Aud. 

Tokepa,  Kan. — A.  M.  Fatton,  of  Topeka,  Gen.  Supt. 
Topeka  Street  Ry.  Co.,  writes  that  he  will  receive  bids 
for  the  proposed  steel  viaduct  to  be  constructed  at  Bran- 
ner  St.;  cost,  about  $35,000. 

Filchburg,  Mass. — The  first  step  toward  connecting  the 
Water  ana  Summer  St.  sections  of  the  city  is  reported 
taken  by  the  City  Council  in  the  form  of  an  order  in- 
structing the  Mayor  and  Aldermen  to  petition  the  County 
Comrs.  for  a  location  of  an  extension  of  Fourth  St.  and 
bridges  spanning  the  Nashua  River  and  the  tracks  of 
the  Boston  &  Maine  and  New  York,  New  Haven  &  Hart- 
ford R.  R.  at  an  estimated  cost  of  |8i,ooo. 

Mohau-k,  Mich. — It  is  stated  that  the  Keweenaw  Cen- 
tral R.  R.  Co.  is  planning  the  construction  of  a  bridge 
over  the  Mineral  Range  tracks  near  Mohawk^  the  struc- 
ture to  be  aoo  ft.  long.  T.  E.  Simer,  Ch.  Engr.,  Han- 
cock,   Mich. 

'Minneapolis,  Minn. — The  Minneapolis  Steel  &  Ma- 
chinery Co.,  of  Minneapolis,  is  stated  to  have  secured 
the  contract  for  constructing  a  steel  bridge  over  Minne- 
sota River,  at  $37,500. 

'Arcadia,  Mo. — A.  D.  Burnett  Bridge  Co.,  of  Gales- 
ville,  is  reported  to  have  secured  the  contract  for  con- 
structing a  steel  bridge  with  concrete  abutments  near 
here,  at  $6,800. 

Bethany,  Mo. — It  is  stated  that  bids  are  wanted  until 
Jan.  8  for  constructiiyt  several  steel  bridges  in  this  county. 
J.  C.  Howe,  Bridge  Comr. 

Wayne,  Neb. — It  is  stated  that  bids  will  be  received 
until  Jan.  10  by  Chas.  W.  Reynolds,  Co.  Clk.,  for  erect- 
ing and  repairing  bridges  in  tnis  county  during  the  year 
1908. 

Geneva  Neb. — Bids  will  be  received  until  Jan.  14  by 
the  Bd.  Superv.  (W.  C.  Peterson,  Clk.),  for  furnisning 
material  and  erecting  all  county  bridges,  both  bent  and 
pile,  steel  and  wooden,  required  by  this  county,  during 
the   11  months  beginning  Jan.    14,  1908. 

Mt.  Holly,  N.  J. — Bids  will  be  received  until  Dec.  17 
(readvertisemcnt)  by  Boards  of  Chosen  Freeholders  of 
the  Counties  of  Burlington  and  Mercer  at  the  Court 
House.  Mt.  Holly,  for  furnishinjf  material  and  construct- 
ing a  bridge  over  Crosswicks  Creek  from  North  Cross- 
wicks  in  the  County  of  Mercer,  to  Crosswicks  in  the 
County  of  Burlington.  Bids  to  be  submitted  on  4  propo- 
sitions, as  follows:  i.  For  the  construction  and  comple- 
tion of  concrete  abutements,  wing-walls  and  pier,  steel 
superstructure  and  the  necessary  grading  of  approaches 
for  a  bridge;  2.  For  the  construction  and  completion  of 
concrete  abutments,  winR-walls,  pier  and  steel  superstruc- 
ture for  a  bridge:  3.  For  the  necessary  grading  of  ap- 
proaches for  a  bridge;  4.  For  the  construction  and  com- 
pletion of  a  two-span  concrete  arch  bridge  and  approaches. 

Princeton,  N.  J. — Andrew  Carnegie  is  reported  to  have 
given  an  additional  $20,000  for  the  construction  of  wings 
at  the  approaches  of  stone  bridges  over   Princeton  Lake, 

*New  York,  N.  Y. — Bids  were  opened  on  Dec.  9  at  the 
office  of  Ja*.  W.  Stevenson,  Comr.  of  Bridges,  for  the 
construction  of  the  masonry  piers,  surface  and  sub-surface 
changes,  and  steel  superstructure  of  the  Manhattan  and 
^ooklyn  approaches  of  the  Manhattan  bridge  over  East 
River,  between  the  boroughs  of  Manhattan  and  Brooklyn, 
and  the  contract  was  awarded  to  John  C.  Rodgers,  1919 
Amsterdam  Ave.,  for  $2,168,304. 

Cohoes,  N.  Y. — Bids  will  be  received  until  T)cc,  28 
for  $18,000  bonds  issued  lor  the  purpose  of  constructing 
a  bridge  across  the  first  branch  of  the  Mohawk  River  at 
Ontario   St.     Rich.   Bolton,   City   Chamberlain. 

Le  Roy,  N.  Y. — Plans  and  specifications  will  be  received 
until  Feb.  i  for  a  bridsre  over  Oatka  River  in  Le  Roy,  as 
advertised  in  The  Engineering  Record.  For  further  in- 
formation address,  Philo  J.   Sperry,  of  I.e  Roy. 

Fargo,   N.   D. — See  "Paving  and   Roadmaking." 

West  Union  O.—lt  is  stated  that  bids  will  be  re- 
ceived   until    Jan.    3    by    S.     S,    Jones,    Co.    Aud.,    for 
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constructing  the  superstructure  of  i  bridges,  one  a 
quarter  of  a  mile  from  Dunkinsville,  and  the  other  two 
miles  from  North  Liberty. 

Troy,  O. — It  is  stated  that  bids  will  be  received  until 
Dec.  27  by  E.  E.  Pearson,  Co.  Aud..  for  furnishing  ma- 
terial and  constructing  the  superstructure  of  a  hand-lift 
bridge  over  the  Miami  and  Erie  Canal  on  Water  St.,  said 
bridge  to  be  a  skew  of  60  degrees,  one  roadway  20  ft. 
in  the  clear  and  6-ft.  walks  on  each  side;  150  lbs.  live 
load  capacity. 

Guthrie.  Okla. — The  City  Engineer  is  preparing  plans 
and  specifitations  for  the  construction  of  2  steel  bridges 
across  Cottonwood  River,  one  on  5th  St.  and  the  other  on 
9th,  same  to  have  i6-ft.  roadway,  with  sidewalk  on  one 
side;  also  the  building  of  a  concrete  bridge  across  Cotton- 
wood River  at  5th  St.  C,  M.  Barnes,  Mayor. 

IVashingtOH,  Pa. — See   "Paving  and   Roadmaking." 

South  Bethlehem,  Pa. — H.  R.  Fehr,  of  Easton,  Pres. 
and  Gen.  Mgr.  of  the  Easton  Transit  Co.,  states  that  it 
is  proposed  to  build  a  bridge  across  the  P.  &  R.  Ry.  Co.'s 
tracks,  Northampton  Heights  Borough,  near  South  Beth- 
lehem, Pa.,  and  is  prepared  to  receive  estimates  for  the 
work.  Upon  application  to  R.  E.  Neumeyer.  C.  E., 
South  Bethlehem,  the  necessary  information  will  be  fur- 
nished. 

Bradford,  Pa. — See  "Sewerage   and    Sewage   DisposaL" 

Redfield,  S.  D. — It  is  reported  that  W.  Bingham,  Co, 
Aud.,  will  receive  bids  until  Jan.  10  for  furnishing  ma- 
terial and  constructing  ail  bridges  that  may  be  ordered 
during  the  year  1908. 

Beaumont,  Tex. — It  is  stated  that  plans  are  being  pre- 
pared for  the  construction  of  a  bridge  over  Pine  Island 
Bayou  to  connect  Jefferson  and  Hardin  Counties,  at  an 
estimated  cost  of  $15,000.  J.  A.  Harrison  is  reported 
interested. 

'River  Falls  IVis. — Bids  were  opened  on  Dec.  5  by 
Allen  P.  Weld,  City  Clk.,  for  constructing  a  steel  truss 
bridge  at  the  Cedar  St.  crossing  of  the  Kinnickinnic 
River,  to  be  140  ft.  long,  concrete  floor,  20  ft.  wide, 
cement  sidewalks,  5  ft.  wide  and  abutments,  and  the 
contract  for  same  was  awarded  to  the  Minneanolis  Steel 
&  Machinery  Co.,  of  Minneapolis,  Minn.,  for  $12,250. 

PAVING   AND    ROAD    MAKING. 

Notes  Arranged  Alphabetically  by  States. 

'Mesa  City,  Aris. — The  City  Council  has  let  contract 
for  concrete  walks  and.  gutters  to  M.  L.  Vieux,  of 
Phoenix,  for  about  $3,500. 

Hot  Springs.  Ark.—F.  V.  P.  Ellsworth,  City  Engr., 
writes  that  the  paving  of  Dists.  21  and  26  (bids  for  which 
were  to  have  been  opened  on  Nov.  20)  has  been  post- 
poned indefinitely.  Expect  to  ask  for  new  bids  in  the 
spring.  The  work  consists  of  approximately  10.000  sq. 
yds.  of  asphalt,  bitulithic  or  vitrified  paving  block  on  6-in. 
concrete  base;  also  about  5,000  sq.  yds.  vitri  brick  be- 
tween tracks  of  Street  R.  R. 

Ft.  Rosecrans,  Cal. — Bids  will  be  received  until  Dec. 
31  by  Lieut.  B.  H.  L.  Williams.  Constr.  Q.  M..  U.  S.  A., 
for  constructing  macadam  roadways  and  gutters  at  this 
post. 

Jamestown,  Colo. — It  is  stated  that  bids  will  be  re- 
ceived until  Dec.  28  by  T.  W.  ■  Jaycox,  State  Engr., 
Denver,  for  the  construction  and  repair  of  about  2  miles 
of  county  wagon  rpad,  from  Jamestown  to  Allen's  Park. 

IVashingtOH.  D.  C. — Bids  will  be  received  until  Dec, 
26  by  the  Comrs.  D.  C.  (Henry  B.  F.  MacFarland, 
Comr.),  for  furnishing  the  District  Government  6x20-in. 
granite  curbing  during  the  remaining  portion  of  the 
fiscal  year  ending  June   30,   1908. 

Lewiston.  Idaho. — It  is  stated  that  bids  will  be  re- 
ceived by  W.  L.  Gifford.  Citv  Clk..  until  Jan.  16,  for  the 
construction  of  the  J.  Roth  Rd.  in  Road  Dist.  No.  8. 

'Rock  Island.  111. — The  Bd.  of  Local  Improvements  on 
Dec.  2  is  stated  to  have  awarded  the  contract  for  paving 
with  asphalt  a.  portion  of  19th  St.  to  the  McCarthy  Im- 
provement Co.  of  Davenport,  at  $1.99  1-2  per  sq.  yd., 
estimated   cost   of   improvement,    $6,300. 

_  Gibson  City,  III. — The  Council  is  stated  to  have  de- 
cided to   expend   $75,000   for  street  improvements. 

Peoria,  III. — The  Bd.  of  Local  Improvement  is  stated 
to  have  in  contemplation  the  resurfacing  of  a  portion  of 
Adams  St.  with  asphalt. 

'Danville,    Ind. — D.    D.    Mills,    Co.    Aud.,  writes    that 

the    contract    for    constructing    gravel    road  in     Marion 

Township  (Bids  opened  Dec.  15)  has  been  awarded  to 
Hicks  Curry,  of  Danville,   for  $3,170. 

Nobtesville,  Ind. — It  is  stated  that  bids  will  be  re- 
ceived until  Jan.  11  by  the  Bd.  Co.  Comrs.,  of  Hamil- 
ton and  Boone  Counties,  at  Noblesville,  for  grading, 
draining  and  graveling  2  highways.  N.  W.  Cowgill,  Co, 
Aud.,    Noblesville. 

Versailles,  Ind. — It  is  reported  that  bids  will  be  re- 
ceived_  by  the  Bd.  Co.  Comrs.,  until  Jan.  7  for  con- 
structine  2  miles  of  macadamized  roads.  Nicholas  Volz, 
Co.  Aud. 

Vincennes,  Ind. — It  is  reported  that  Comrs.  of  Knox 
County  will  receive  bids  until  Tan.  7  for  the  construc- 
tion of  6,536  ft.  of  gravel  road  in  Vincennes  Township 
known  as  the  Newton  Rd.;  the  construction  of  104,602 
ft.  of  gravel  road  in  Decker  Township  and  2  miles  of 
gravel  road  in  Vincennes  Township  •  known  as  the 
Beal  Rd.     Johp  T.   Scott,  Co.   Aud. 

Crownpoint,  Ind. — It  is  reported  that  bids  will  be  re- 
ceived by  the  Comrs.  of  Lake  County  until  Jan.  6  for  the 
construction  of  a  gravel  road  known  as  the  Ruff  Rd.  No. 
2,  and  a  gravel  road  known  as  the  Ruff  Rd.  No.  i, 
both  in  North   Township.     Chas.  A.  Johnson,  Co.  Aud. 

'Cedar  Rapids  la. — M.  Ford,  of  Cedar  Rapids,  is  re- 
ported to  have  secured  the  contract  for  paving  a  portion 
of  15th  St.   at  $1.48  per  sq.  yd. 

New  Orleans,  La. — The  Budget  and  Assessment  Com. 
is  stated  to  have  reported  favorably  on  the  repaving  of 
Napoleon  Ave.  and  Magazine  St. 

Baton  Rouf^e,  La. — A.  Swart.  City  Engineer,  is  re- 
ported to  have  estimated  the  cost  of  repaving  pavement 
on  Main  St.  and  North  Boulevard,  at  $12,000. 

Ft.  Washington.  Md. — Bids  will  be  received  until  Jan. 
10  by  the  Constr.  Q.  M.,  U.  S.  A.,  for  resurfacing 
macadam  roads  at  this  post. 
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December  21,  1907. 

Baltimore,  Mrf.— Bids  will  be  received  until  Dec.  27 
by  J.    Barry  Mahool,    Pres.    Bd.   Awards,   to   grade,    curb, 

gutter    and    pave    with    bitulithic    asphalt    blocks,    vitrified 
neks  or  sheet  asphalt,   a  portion  of  Konifc  St. 
*The  contract  for  resurfacing  a  portion  of  22d  St.  with 
bitulithic    is    reported    to    have    been    awarded    to    J.    L. 
Robertson,  9  E.  Lexington  St.,  at  $35,314. 

Fitchburg.  Mass. — See  "Bridges." 

Boston,  Mass. — Bids  will  be  received  until  Dec.  24 
by  the  Boston  Transit  Co;nn.  (B.  Leighton  Beal,  Secy.), 
for  furnishing  and  placing  a  thin  layer  of  concrete  sur- 
faced with  granolithic,  for  platforms  landings,  passage- 
way floors  to  various  stations  of  tne  Washington  St. 
tunnel. 

Virginia,  Minn.— It  is  stated  that  bids  will  be  re- 
ceived until  Jan.  7  by  W.  A.  Tames,  Clk.  Town  of 
Buyck,  for  constructing  6  miles  of  roadway  from  Crane 
Lake,  Portage  to   Pelican. 

Duluth,  Minn. — The  paving  of  a  portion  of  4th  St. 
is  reported  contemplated  at  a  cost  of  about  $70,000. 

*St.  Joseph,  Mo. — The  contract  for  paving  a  portion 
of  King  Hill  Ave,  is  reported  to  have  been  awarded 
to  the  Phoenix  Brick  &  Constr.  Co. 

*Salem,  N.  /.—The  Salem  County  Bd.  of  Chosen  Free- 
holders is  stated  to  •  have  awarded  to  B.  L.  Tuft  and 
Firman  H.  Lloyd  the  contract  to  construct  a  State  road 
in  Mannington  Township,   for   $10,700. 

Jersey  City^  N,  /.—It  is  stated  that  bids  will  be  re- 
ceived by  Boulevard  Comrs.  John  C.  Sweeney,  Clk.,  580 
Newark  Ave.,  until  Jan.  2,  for  furnishing  supplies,  dur- 
ing fiscal  year,  among  wliich  are  the  following.  2,500  yds. 
broken  stone,  as  may  be  required,  in  sizes  2  1-2  to  i  1-2; 
1,000  yds.  road  gravel,  Roa  Hook,  Shark  River,  or 
equivalent;  1,000  yds.  Pike  County  shale;  5,000  ft.  No. 
6  R.  C.  electric  line  wire;  3,000  ft.  No.  6  twin  (duplex) 
R.  C.  wire  braided,  2  color  cores;  .1,000  ft.  1-4-in.  gal- 
vanized guy  wire;  1,000  1-4-in.  mast  arm  wire;  2,000  arc 
light  globes;  50,000  elliptical  copper  coated  carbons,  ix 
II  3-4  in.;  50,000  elliptical  copper  coated  carbons,  1x7  1-4 
in.;  50,000  round  coated  carbons,  1-2x12  in.;  250  chestnut 
poles,  straight,  clean  and  sound.  35  ft.  long,  butt  12  to 
14   in. 

*Flemington,  N.  J. — The  Bd.  of  Chosen  Freeholders 
on  Dec.  12  is  stated  to  have  awarded  the  contract  for 
macadamizing  about  34,200  ft.  of  public  road  between 
Hunterdon  and  Somerset  Counties  on  the  New  Bruns- 
wick and  Easton  Turnpike  to  Delaware  River  Quarry  & 
Constr.  Co.,  for  $48,852. 

^Brooklyn,  N.  K.— The  Barber  Asphalt  Paving  Co., 
114  Liberty  St..  N.Y.  City,  has  secured  the  contract  for 
regulating  and  repaving  with  asphalt  on  concrete  founda- 
tion Irving  Ave.,  bet.  Suydam  St.  and  Harman  St.,  and 
bet.  Greene  Ave.  and  Myrtle  Ave.  (bids  opened  Dec.  4  by 
Bird  S.  Coler,  Boro.  Pres.)  at  the  following  bid:  11,860 
sq.  yds.  asphalt  pavment.  $1.25;  100  sq.  yds.  old  stone 
pavement  relaid,  40  cts.;  1,660  cu.  yds.  concrete.  $5.85; 
-3»i30  lin-  ft.  new  curb  in  concrete,  $1.33;  2,500  lin.  ft. 
old  curbs  reset  in  concrete,  83  cts.;  total,  $31,516. 
Totals  of  other  bids:  Cranford  Co.,  190  Montague  St.. 
$32,438»  and  Uvalde  Co.,   i  B'way.  N.  Y.   City,  $33,312. 

*Tne  Brooklyn  Alcatraz  Co.,  407  Hamilton  Ave.,  se- 
cured contract  for  regulating  and  repaving  with  asphalt 
on  a  concrete  foundation  of  Skillman  St.  (bids  opened 
Dec.  4)  at  the  following  bid:  7,370  sq.  yds.  asphalt  pavt., 
$1.25;  10  sa.  yds.  old  stone  pavt.  to  be  relaid.  40  cts.; 
1,020  cu.  yds.  of  concrete,  $5.90;  3,685  lin.  ft.  of  new 
curb,  set  in  concrete,  $1.25;  1,840  lin.  ft.  old  curb,  reset 
in  concrete^  75  cts.;  22  noiseless  covers  and  heads,  com- 
plete, for  sewer  manholes,  ea.,  $18;  total,  $21,617.  Totals 
of  other  bids:  Cranford  Co.,  $22,516;  Uvalde  Co..  $23,126, 
and  Barber  A.    P.   Co.,  $22,308. 

•The  Uvalde  Co.,  i  B'way,  N.  Y.  City,  secured  the 
contract  on  Dec.  4  for  regulating  and  repaving  with 
asphalt  on  concrete  foundation  roadway  of  Ten  Eyck  St., 
at  the  following  bid:  8,400  sq.  yds.  asphalt  pavt.,  $1.24; 
30  sq.  yds.  old  stone  pavt.  relaid,  40  cts.;  1,170  cu.  yds. 
concrete,  $';.9o;  3,840  lin.  ft.  new  curbs,  set  in  concrete, 
$1.30;  1,200  lin.  ft.  old  curbs,  to  be  reset  in  concrete,  80 
cts.;  24  noiseless  covers  and  heads,  complete,  for  sewer 
manholes,  ea.,  $18;  total  $23,715.  Total  of  other  bids: 
Cranford  Co.,  $24,511,  and  Barber  Asphalt  Paving  Co., 
$24,235. 

Freeport,  L.  I..  N.  K.— The  Bd.  of  Trustees  is  stated 
to  have  decided  to  expend  $54,000  on  street  improve- 
ments. 

Mineola,  L.  I.,  N  .Y. — Press  reports  states  that  work 
will  probably  begin  in  the  spring  on  the  Long  Island 
motor  parkway  to  be  constructed  from  Garden  City, 
Mineola^  Hempstead.  Meadowbrook.  Westbury,  Hick's- 
ville.  Central  Park  to  Lake  Ronkonkoma,  a  distance  of  34 
miles,  and  thence  to  Riverhead;  estimated  cost  about 
$2,000,000.  Wm.  K.  Vanderbilt.  Jr, .  of  New  York;  A. 
R.  Pardington,  Ralph  Peters,  of  (Jarden  City 


are  reported  interested. 


City,  and   others 


Gouvemeur,  N.  Y. — The  State  Surveyor  is  stated  to 
have  forwarded  to  the  clerk  of  the  Bd.  of  Superv.  of 
this  county  detailed  plans  and  specifications  for  the  con- 
struction of  three  pieces  of  road  in  the  county  as  fol- 
lows: From  Canton  to  Ogdensburg,  16  miles  in  len^h, 
estimated  to  cost  $155,650;  from  Potsdam  to  Parishville 
Center,  through  the  town  of  Pierepont,  5.12  miles  in 
length,  estimated  to  cost  $47,500;  from  Potsdam  to  Col- 
ton,  through  the  town  of  Pierepont,  7.90  miles  in  length, 
estimated   to  cost  $76,500. 

Rochester,  N.  Y. — -Wetmore,  Rauber  &  Vincennes,  2^9 
South  Ave.,  are  stated  to  have  submitted  the  lowest  bid 
for  paving  portions  of  Atkinson  St.,  at  $14,921. 

The  paving  of  Meigs   St.  is  reported  contemplated. 

Patchogue,  N.  K.— The  Village  Trustees  are  reported 
to  have  authorized  the  Village  Clerk  to  receive  bids  for 
constructing  a  boulevard  by  the  bay  extending  from 
Bay  to  Cedar  Ave. 

WheatHetd,  N.  Y. — The  Bd.  Supervisors  at  Lockport  is 
stated  to  have  approved  the  estimate  for  constructing 
the  Shawnee-Cambria  Road,  the  improvement  to  cost 
$28,500.  According  to  reports  bids  will  soon  be  re- 
ceived by  the  State  Engineer. 

*Fargo,  N.  D. — Jas.  Kennedy,  of  Fargo,  is  reported  to 
have  secured  the  contract  for  paving  with  creosoted  blocks 
the  approach  to  the  South  Bridge,  at  $3,263. 

*Cincinnati,  O. — ^The  L.  Drach  Constr.  Co.,  206  E.  4th 
St.,  is  stated  to  have  secured  the  contract  for  macada- 
mizing a  portion  of  ist  Ave.,  at  $15,651;  also  for  paving 
with  brick  Valencia  St.,  at  $4,148. 
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Cincinnati.  O. — Chas.  N.  Danenhower,  City  Engr.,  is 
reported  to  have  estimated  the  cost  of  improving  a  por- 
tion of  Clifton  Ave.  at  $80,270. 

The  Bd.  of  Pub.  Service  is  reported  to  have  been 
directed  to  receive  bids  for  improving  a  portion  of  Bcech- 
mont   Ave. 

Columbus,  O. — Bids  will  be  received  by  the  Bd.  Pub. 
Service  (E.  F.  McGuire,  Secy.)  until  Dec.  30  for  grad- 
ing and  paving  with  hard  burned  brick  or  block  or  other 
substantial  material  on  portions  of  numerous   streets. 

Delazvare,  O. — Bids  will  be  received,  it  is  stated,  until 
Tan.    2   by    F.    D.    King,    City   Aud.,    for   $10,013    paving 

bonds. 

Washington,  Pa. — Bids  will  be  received  until  Jan.  17 
by  the  Co.  Comrs.  at  Washington  for  the  construction  of 
an  improved  roadbed,  culverts,  bridges,  etc.  on  Dry 
Run  Rd.,  leading  from  Monongahela  to  Gingcrliill,  about 
3   miles  to  be  improved.     Wm.  Wylie  Co.,    Road  Engr. 

Towanda,  Pa. — It  is  stated  that  bids  will  be  received 
until  Dec.  31  by  Jos.  W.  Hunter,  State  Highways  Comr.. 
Harrishurg,  for  constructing  road  in  Wyalusing  Town- 
ship,   Bradford    County. 

Bradford,   Pa. — See   "Sewerage   ana   Sewage    Disposal." 

*Chehalis,  Wash. — Anderson  &  Robinson  are  reported 
to  have  been  awarded  the  contract  for  paving  Park, 
School,   Washington  and  Adams   Sts.    for  $8,500. 

*Spokane.  Wash. — The  B'd.  Pub.  Wks.  is  stated  to  have 
awarded  contracts  as  follows:  Grading,  curbing  and  park- 
ing Carlisle  Ave.,  Cedar  St.  and  18th  Ave.,  to  Mitchell 
Bros.,  at  $5, 1 00,  $  1 0,000  and  $6,995,  respectively ;  grad- 
ing, curbing  and  parking  7th  Ave.,  to  Julia  V.  Costello, 
$8,500;  sidewalks  on  Carlisle  Ave.,  to  Foster  &  Gardin, 
$2,300;  sidewalks  on  Cedar  St.  and  i8th  Ave.,  to  L.  B. 
Handley,  $2,624  and  $1,970,   respectively. 

Seattle,  Wash. — R.  H.  Thomson.  City  Engr.,  has  re- 
ported the  estimated  cost  on  the  following  work:  Pros- 
pect St.  concrete  walks,  $14,900;  pavmg  alley  in  block  20, 
Borai's  Addition,  $3,000,  and  planking  W.  Stacy  St., 
$1^00. 

Ordinances  have  been  passed  providing  for  grading 
Graham  Ave.  at  a  cost  of  $27,000  ,and  Davis  PI.,  to  cost 
$30,200,  and  brick  paving  on  Main  St.  to  cost  $4,100.  R. 
H.  Thomson,  City  Engr. 

Seattle,   Wash. — See  "Sewerage  and  Sewage   Disposal." 

La  Crosse,  Wis. — Wooley  &•  Hanson,  of  La  Crosse, 
are  reported  to  be  the  lowest  bidder  for  the  macadamiz- 
ing of  the  Onalaska-North  La  Crosse  Rd.,  at  $3,900. 

Janesville,  Wis. — This  city  will  purchase  a  new  road 
roller  next  month. 

Bids  will  soon  be  asked  for  3,194  sq.  yds.  brick  paving 
on  E.    Milwaukee  St. 

Wausau,  Wis. — The  paving  of  a  portion  of  Fulton  St. 
with  macadam    is  reported   contemplated. 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Notes  Arranged  Alphabetically  by  States. 

Carbon  Hill.  Ala. — Plans  are  being  made  to  extend  the 
transmission  lines  of  the  municipal  electric   lighting  plant  . 
to  the  outskirts  of  the  town.      The  water  mains  will  also 
be  extended.      H.  T.    Butler,    Supt. 

Clanton,  Ala. — The  Clanton  Light  &  Power  Co.  contem- 
plates equipping  its  power  house  with  new  machinery. 
J.  P.  Van  Dcrveer,  Pres. 

Dadeville,  Ala. — The  Mayor  writes  that  the  citizens  on 
Dec.  9  voted  to  issue  $10,000  bonds  for  improving  elt>c- 
tric  light  plant.     Bids  for  bonds  will  be  received  on  Jan.  i. 

Argenta,  Ark. — The  managers  of  the  municipal  electric 

lighting   plant    propose   establishing   a    commercial  service 

and    furnishing   electricity    for   the   street  railway  system. 
A.  J.  Trotier,  Supt, 

Hope,  Ark. — Extensive  additions  and  improvements  are 
contemplated  to  the  municipal  electric  light  plant,  which 
include  the  installation  of  2  boilers,  another  engine  and 
dynamo,  and  the  construction  of  a  new  power  house, 
and  new  water  works  system  will  also  be  built.  Chas. 
M.   Richards,   Supt, 

*Ft.  Smith,  Ark. — The  City  Council  is  reported  to 
have  awarded  to  the  Ft;  Smith  Light  &  Traction  Co.  a 
franchise  to  light  the  city  with  181  lamps  of  2,000  c.  p., 
at  $55   per  lamp   per   year. 

Sacramento,  Cal. — Plans  and  specifications  for  a  mu- 
nicipal underground  conduit  electric  street  lighting  sys- 
tem have  been  presented  to  the  City  Trus.  by  Trustee 
Edw.  J.  Carragher,  Chmn.  of  Com.  having  in  charge  the 
work  of  lighting  the  city  streets.  The  plans  have  been 
prepared  by  C.  L.  Cory,  of  San  Francisco,  who  estimates 
the  cost  as  follows:  Station  building  of  fireproof  construc- 
tion, including  foundation,  $16,500;  electrical  machinery, 
$22,150;  600  arc  lamps,  $30,000;  underground  conduit 
system,  $26,100;  184  cast  iron  posts,  $18,6003  copper  wire, 
$39»35o;  engineer's  plans  and  construction,  $11,300; 
steam  machinery  installed  complete,  including  50,000-gaI. 
oil  tank,  $73,200;  total,  $237,200. 

Pasadena,  Cal. — Early  next  year  an  election  will  prob- 
ably be  held  to  vote  on  issuing  $200,000  bonds  for  an 
adaitional  municipal  and  commercial  lighting  system. 
Heman   Dyer,   City  Clk. 

San  Francisco,  Cal. — The  Northern  California  Power 
Co.  is  contemplating  the  construction  of  a  hydro-electric 
station  having  an  output  of  20,500  h.  p.  E.  V.  D.  John- 
son,   Mgr. 

FairHeld,  Cal.—'E.  D.  N.  Lehe,  of  Dixon,  is  reported 
to  have  decided  to  construct  a  transmission  line  up  the 
valley   from   the  substation  near  Cordelia. 

Merced,  Cal. — The  Merced  Falls  Gas  &  Electric  Co. 
contemplates  constructing  a  new  hydro-electric  plant.  H. 
H'.   Adams,    Gen.    Supt. 

Oceanside,  Cal. — The  Oceanside  Electric  &  Gas  Co,  con- 
templates extending  its  transmission  line  to  San  Luis 
Rey  Valley  to  furnish  electricity  for  pumping  and  irri- 
gating purposes.  Will  furnish  from  150  to  200  h.  p. 
Eugene   V.    Griff es,    Secry.    and    Mgr. 

SaKda,  Colo.—Ihe  Salida  Light,  Power  &  Utility  Co. 
is  contemplating  the  construction  of  a  hydro-electric  plant, 
10,000  ft.  water  pipe  line,  and  installing  a  750-kw  unit. 
F.  A.  Sparks,  Supt. 

Durango,  Colo. — The  Standard  Light,  Power  &  Water 
Co.  is  planning  to  construct  a  2.000  h.  p.  hydro-electric 
plant   next   year.     M.   Harrington,   Mgr. 
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Berthoud,  Colo. — The  Northern  Colorado  Power  Co.^  is 
planning  to  replace  present  direct-current  street  lighting 
system  to  alternating-current.     Wm.  J.  Preston,   Mgr, 

Hartford  Conn.— The  Hartford  City  Gas  Light  Co. 
is  reported  to  be  considering  the  advisability  of  con- 
struction of  an  electric  light  nlant  in  connection  with  the 
gas  works   on  Arch    St.     E.   B.   Bennett.    Pres. 

Washington,   D.   C. — See   "Miscellaneous." 

Washington,  D.  C. — Specifications  are  on  file  at  the 
office  of  The  Engineering  Record,  239  West  39th  St., 
New  York,  N.  Y..,  calling  for  equipment  for  the  heating, 
lighting  and  power  plant  for  the  U.  S.  Capitol  and  Con- 
gressional Buildings,  bids  for  which  will  be  reccivoi  at 
the  office  of  Elliott  Woods,  Supt.  U.  S.  Capitol  BIdg.  and 
f'.round.s,  until  Jan.  15. 

Quincy,  Fla. — This  city  proposes  to  expend  about  $io,* 
000  in  the  near  future  to  improve  the  municipal  electric 
I)Iant.  A  new  boiler  of  150  h.p.,  one  75-kw.  alternating- 
current,  2,300-volt  generator  and  engine  will  probably  be 
installed.     J.  B.  Price,  Supt. 

Columbus,  Ga. — Surveyors  in  the  employ  of  the  Colum- 
bus Power  Co.  are  reported  to  have  completed  making 
a  survey  of  the  water  power  of  Chattahoochee  River  be- 
tween this  city  and  West  Point.  In  a  distance  of  35 
miles  the  river  falls  365  ft.,  affording  an  energy  that  is 
estimated  to  be  over  100,000  h.-p.  Most  of  this  power  i» 
owned  by  the  Columbus  Power  Co.  It  is  said  to  be  the 
policy  of  the  company  to  develop  these  powers  from  time 
to  time,  to  meet  the  demands  from  new  industries  being 
established  in  Columbus  and  vicinity.  The  company  al- 
ready has  3  plants  in  operation.  Plans  have  been  drawn 
for  another  dam  and  power  house,  2  miles  north  of  the 
city. 

Caldwell,  Idaho. — The  Caldwell  Power  Co.  contem- 
plates installing  three  loo-kw.  transformers  in  its  plant. 
R.  V.  Sebree.  Secy. 

Bmmett,  Ida.— The  Emmctt  Power  &  Water  Co.  is 
planning   to    change    from   steam    to    water    power   in    the 

spring.     W.  A.  Marshall,  Mgr. 

Delavan,  III.— The  Royal  Light  &  Power  Co.  is  said  ,to 
be  considering  the  installation  of  Tungsten  lamps  on  its 
street  lighting  system.     W.  H.   Few,   Mgr. 

Carterville.  III. — H.  C.  Hope  is  owner  of  the  Carter- 
ville  electric  light  plant,  and  will  probably  purchase  a 
loo-kw.,  alternating-current,  i,ioo-volt,  6o-cycle  generator, 
belted  type. 

La  Harpe,  ///.—The  La  Harpe  Electric  Light  &  Power 
Co.  is  planning  to  increase  the  outout  of  its  plant  by  the 
installation  of  two  direct-current  generators  having  a 
rating  of  40  kw.  each.     A.   L.  Blythe,  Mgr. 

Meredosia,  III. — C.  W.  Skinner  is  owner  of  the  Mere- 
dosia  electric  light  plant  and  expects  to  install  a  com- 
plete new  plant  next  spring. 

Medora,  III. — Frank  Watson  is  owner  of  the  Medora 
electric  light  plant,  and  expects  to  install  a  storage  bat- 
tery in  his  plant  in  the  near  future. 

H-arrisburg,  III.— Chas.  D.  Stilwell.  is  Mgr.  of  the 
Peoples  Water  &  Light  Co.,  which  is.  planning  to  make 
enlargements  and  extensions  to  its  plant  the  coming  year. 

Sheffield,  III.— The  Sheffield  Electric  Light  Co.  contem- 
plates making  improvements  to  its  plant  during  the  year 
of  1908.     II.  W.  Booth,  Mgr. 

Harvard,  ///.—The  Harvard  Electric  Light  &  Power 
Co.  contemplates  the  reconstruction  of  its  entire  overhead 
system.     C.  C.  Condon,  Mgr. 

Ridgeville.  Ind. — The  Ridgeville  Electric  Light,  Heat, 
Power  &  Water  Co.  contemplates  the  installation  of  a 
30-kw.  turbine  in  its  plant.     S.  C.  Lay,  Mgr. 

Decatur,  Ind.- — The  city  is  said  to  be  considering  re- 
placing the  present  street  lighting  system  with  alternating- 
current  street  lighting  system   in  the  spring.      M.  J.  My- 

lott,   Supt. 

Winona  Lake,  Ind. — The  Winona  Electric  Light  & 
Water  Co.   is  in  the  market  for  a  500-kw.  turbo-generator 

set. 

Crown  Point,  Ind.- — The  Crown  Point  Electric  Co.  is 
planning  to  increase  the  output  of  the  plant  by  the  in- 
stallation of  a  300-kw.  turbine.     F.  H.  Keeney,  Mgr. 

Farmersburg,  Ind. — The  Torr  Electric  Co.  contemplates, 
installing  a  larger  engine  in  its  plant  in  the  near  future. 
A.   D.   Torr.  Mgr. 

Ferdinand,  Ind. — The  Ferdinand  Electric  Light  Co. 
contemplates  installing  a  larger  battery  in  its  plant  the 
latter  part  of  next  year.     Wm.  R.  Sauer,  Mgr. 

Greencastle,  Ind.- — Paul  H.  White  is  reported  to  have 
petitioned  Council  for  a  franchise  for  furnishing  light 
and    power. 

Garrett,  Ind. — Plans  are  being  prepared  for  extensive 
additions  to  the  municipal  electric  lighting  system,  which 
include  the  installation  of  an  engine,  generator  and  a  new 
arc  lighting  system. 

Weleetka,  Ind.  Ter.~The  Weleetka  Light  &  Water  Co. 
is  planning  to  install  another  boiler  having  the  same 
capacity  of  the  present  one,  and  either  an  8o,ooo-gal.  tank 
or  standpipe  for  city  water  works,  or  a  second  pump  for 
direct  pressure.     D.  F.   Campbell,  Mgr. 

Des  Moines,  /a.— The  Des  Moines  Gas  Co.  (Jansen 
Haines,  Mgr.)  is  reported  to  be  preparing  to  enlarge 
and  improve  its  plant;  probable  cost  of  work,  $100,000. 

Kansas  City,  Kan. — A  company  in  which  H.  F.  Wulf, 
Henry  McGraw  and  others  are  interested,  is  reported  to- 
have  applied  to  the  City  Council  for  a  30-year  electric 
light  franchise  to   do  a  general  business  in  this  city. 

Morehead,  Ky. — The  Reliance  Eng.  Co.,  Cincinnati,  O.. 
is  reported  to  have  been  selected  to  prepare  plans  for  a 
municipal  elctric  light  plant;  cost  about  $10,000. 

Flemingsburg,  Ky. — O'Bannon  &  Son,  owners  of  the 
electric  lightinj?  plant,  are  contemplating  installing  a  stor- 
age battery  to  provide  for  a  continuous  service. 

Lecompte,  La. — W.  H.  Jones,  Citv  Clk.,  writes  that 
bids  will  probably  be  received  about  Feb.  i  for  the  con- 
struction of  an  electric  light  plant  to  cost  about  $10,000, 
Baldwin  Wood,  of   New   Orleans,  Engr.  of  construction, 

Thibodaux,  La. — -The  Improvement  Committee  is  con- 
sidering a  proposition  to  do  away  with  steam  power  and 
substitute    gas    producer    outfits    in   the   municipal  electric 


*Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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.  utd  rtiinting  the  present  srstem  to  alternat- 
iinctmt;    iiwhilKng    brter    units.     A.    R.     Staunton, 

yUaUa.  Lm. — Tbe  citixcns  arc  contemplatins  the  instal- 
of  a  new  Mrect  l^htmg  i^rstesi  to  replace  the  sys- 
ue.     L.  A.  Larson,   Hsr. 


wg.  jr*.— The  Fryeborg  Electric  Light  Co.  con- 
1  laanaiin  from  steam  to  water  power  and  build- 
IhS  mm  ad*  of  new  line.    C.  £.  Harris,  Secjr.  and  Mgr. 

AsUmmd.  Ut. — C   A.    Flint   is   owner  of   the    Electric 

Co.,   and   pn>potes  changing  plant    from    steam   to 

he  abo  expects  to  build  his  own  power  plant 


Part  D*t*^,  "'- — The  Port  Deposit  Electric  Co.  con- 
— f****-  icofaidng  the  present  street  lighting  system 
with  4a«.p.  Tteigstcn  aenes  street  lamps.  Walter  rlint, 
Mgr. 

P»com»i*  City,  Ud. — The  Stevenson  Electric  Light  Co. 
win  install  a  loo  h.  p.  boiler  in  its  plant  next  summer. 
K.  P.  Stevenson.  Owner  and  Mgr. 

Wiuclundon.  tints. — The  Winchendon  Electric  Light  & 
Power  Co.  contemplates  constructing  an  auxiliary  water 
power  plant.     F.  W.  Nourse,  Mgr. 

Hy4*  Park,  itaxt.— Tbe  Hyde  Park  Electric  Light  Co. 
contemplates  replacing  its  present  street  lighting  system 
«jtk  cnclctd  arc  lamps  next  spring.     M.  S.  Rose.  Supt. 


.. Mick. — Tbe  Kalamazoo  Power  Co.  is  re- 
ported incorporated  by  Frank  \V.  Armstrong,  C  S.  Smed- 
iey.  and  others  with  a  capital  of  $so,ooo,  to  operate  a 
'  and  steam  heating  plant  in  Kalamazoo,  ana  furnish 
to  manafactnring  plants.  About  14  Soo-h.  p. 
,  »  ia  pairs  will  be  installed,  ea.  pair  being  directly 
connected  to  a  1,100  kw.  generator  making  7  in  all,  and 
equal  to  OTcr  10,00a  h.  p.  W.  D.  Ball,  of  Chicago,  III., 
b  the  Elec.  Engr.     Active  work  is  to  begin  in  the  spring. 

UL  PUasamt,  Ui(k.—Thc  Harris  Electric  Co.  will  in- 
stall a  new  generator  in  its  plant  and  change  the  system 
from  sinjte  to  tbe  3-phase  system  in  about  6  weeks.     E. 

0.  Harru.  Owner  and  Mgr. 

Pttoikej.  Uick.—'Stm  boilers  win  be  installed  in  tiie 
mimicipal  lighting  plant  to  take  the  place  of  the  ones  now 
is  DSC.  J.  £  Niles,  Supt. 

Baton  Rapidt,  Uich. — Extensive  additions  and  improve- 
ments are  contempUte<3  for  the  municipal  electric  light 
■lint,  which  will  include  the  installation  of  a  go-kw. 
Jhrnamo,  an  80-h.p.  engine  and  a  boiler  of  135  h.p.  W. 
B.  Woodmausec,  Supt. 

Howard  City.  IfiVfc.— The  Howard  City  Electric  Light 
t  Power  Co.  contemplates  making  extensive  improvements 
and  additions  to  its  nlant,  which  will  include  tne  installa- 
tion of  new  switchboard,  possibly  new  generators  and 
additional  boiler  capacity:  also  the  rebuilding  of  its  lines. 

1.  W.  Greene,  Owner  and  Mgr. 

Fntlou,  UuK—Tbt  Fenton  Electric  Light  &  Power  Co. 
is  said  to  be  contemplating  extending  its  lines  to  the  town 
of  Linden.     E.  H.  tliss,  Mgr. 

Bobart,  Hick. — The  citizens  are  said  to  have  in  con- 
templation the  installation  of  an  additional  engine  and 
alternator  in  the  municipal  electric  light  plant  O.  L. 
Shore,  Mgr. 

Hottamd,    ititk. — The    dtv    is    contemplating    adding    a 
50o-kw.    directed    unit   to   the    municipal   electric   lighting 
James  De  Young,  Mgr. 


Wkiit  Pifon.  Mick. — It  is  reported  that  plans  are 
being  made,  and  bids  will  soon  be  asked,  for  rebuilding 
(as  plant  recently  wrecked  by  an  explosion. 

NeUktM,  Mitt. — Krumbhaar  &  Aiken,  of  New  Orleans, 
La.,  are  reported  to  be  preparing  estimates  of  cost  of 
installing  machinery  at  the  water  works,  to  generate 
electricity  for  public  lighting,  also  lighting  the  municipal 


Sadatia,  Mo. — The  Sedalia  Ice,  Light  &  Fuel  Co.  con- 
tenmlatet  the  installation  of  a  700-b.p.  water-tube  boiler 
in  Its  plant     E.  R.  Audler,  Mgr. 

SmilkvitU,  Mo. — Harry  Gordon,  owner  of  the  Smith- 
ville  electric  light  plant,  contemplates  replacing  tbe  pres- 
ent high-speed  engine  in  his  plant  with  a  14x36  Corlim 
engine. 

Sketbima.  Mo. — The  citizens  are  said  to  be  considering 
the  installation  of  a  new  boiler  in  the  municipal  electric 
ligfatiDg  plant  next  year.     E.  P.  Weaver,  Supt 

St.  Louit,  Mo.— The  plant  of  The  Laclede  Power  Co. 
is  reported  to  have  been  sold  by  the  Clark  Syndicate  of 
Philadelphia,  to  the  Union  Light  &  Power  Co.,  for  about 
$1,000,000.  The  plant  will  be  operated  as  a  branch  of 
the  plant  of  the  Cnion  Co.  and  will  be  under  the  man- 
aacment  of  W.  U.  N.  Powelson,  the  new  president  of 
«£e  Union  Co. 

PrinctoH,  N.  /.— R.  M.  Anderson,  Asst  Treas.,  Prince- 
ton Theological  Seminary,  writes  that  it  is  proposed  to 
tiwtall  a  central  heating  and  lighting  plant  next  year,  and 
to  have  it  ready  in  time  for  the  opening  in  Sept  Contract 
win  be  let  late  this  winter  or  in  the  early  spring.  The 
Richard  D.  Kimball  Co.,  6  Beacon  St,  Boston,  Mass.,  has 
prepared  the  plans  and  will  have  charge  of  the  work. 

Newark,  N.  J.— Jit.  M.  Seymour,  Jr.,  of  Newark,  is 
reported  to  have  been  selected  by  the  Bldg.  Com  .of  the 
Bo.  of  Freeholders  to  investigate  conditions  at  the  county 
jail  and  determine  the  advisability  of  establishing  an  elec- 
tric Bgfat  plant  there 

Tronton,  S.  J — Bids  will  be  received  until  Dec.  31 
bjr  J.  WUliard  Morgan,  Sute  Compt,  for  furnishing 
cMctoie  cnrrcnt  needed  for  lighting  and  power  purposes 
fat  and  about  tbe  State  House,  W.  Sute  St..  Trenton,  for 
a  period  of  3  or  5  years.  Maximum  current  required  will 
W  SfSoo  amperes,  no  vohs  a.  c.  60  cycle,  single  phase 
for  ngtitir^  purposes,  and  desk  fans  motors;  for  eleva- 
tor^ motors,  shops,  blower  fans,  etc.,  a  maximum  cur- 
rcm  of  300  amperes  aao  volts  d.  c.  will  be  required. 
Bids  must  be  submitted  on  a  net  flat  meter  rater  per  kw. 
hour  for  both  classes  of  service.  Current  to  be  fur- 
nished by  meter  or  meters  famished  and  maintained  by 
the  bidder. 

Jtruy  City.  N.  J. — See  "Paving  and  Roadmaldng." 

Pateonor,  N.  Y. — E.  W.  Jordan,  owner  of  the  Falconer 
dectric  light  plant,  contemplates  tbe  installation  of  gas 
engines  and  furnishing  a  continuous  service,  and  a  direct- 
cnrrcnt  lervioe  for  power  purposes.  W.  E.  Cowden, 
Mfr. 
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LifingttaH  Manor,  .V.  Y. — The  Livingston  Manor  Elec- 
tric Co.  ^  is  building  a  concrete  dam,  t  ,400  ft.  of  pipe 
line  30  in.  diam.,  and  install  two  60  h.  p.  impulse  water 
wheels.     W.   R.    Woolscy,  Treas. 

Bedford.  N.  V. — The  Pub.  Serv-ice  Comn.  at  .Mbany,  on 
Dec.  IS  granted  permission  to  the  Katonah  Lighting  Co. 
to  construct  an  electric  light  line  in  the  town  of  Bed- 
ford, and  to  issue  $jo,ooo  capital  stock. 

'Rocketter,  N.  K.— The  Bd.  of  Contract  on  Dec.  12 
awarded  contract  for  lighting  the  ncTV  convention  hall  to 
Jas.  McDonnell  at  $2,163,  and  «o  R.  T.  Ford  Co.  for 
heating  same,  at  $1,527. 

'Buffalo.  N.  Y. — Mayor  .\dam  has  sent  to  the  Bd.  of 
Aldermen  a  communication  advocating  a  contract  with 
the  Welsnach  Street  Lighting  Co.  of  America  for  the 
placing  of  incandescent  gas  burners  throughout  the  city. 
The  company  will  supply  l.Tmnheads  with  the  incandes- 
cent burners  for  x  cts.  per  nipht  per  lamp,  5.000  or  more 
heads  to  be  installed,   the  contract  to  run  5   years. 

Lawtoni,  N.  Y. — Jas.  C.  Horning,  of  Castile,  will  con- 
struct an  electric  light  anil  power  nlant  at  Lamont  to 
light  Silver  Springs.  Castile  and  Gainesville;  probable 
cost,  $40,000.  Bids  will  be  called  for  about  Apr.  I.  Engi. 
neer,   Chas.  E.   Collins,   of  Philadelphia,  Pa. 

'New  York.  N.  K.— The  Otis  Elevator  Co.  of  N.  Y. 
City,  has  secured  the  contract  for  flash-light  signals  for 
the  elevators  at  the  N.  Y.  Custom  House,  for  $7,280. 

Salisbury,  N.  C. — The  Salisbury  &  Spencer  Ry.  Co. 
has  contracted  with  the  Southern  Power  Co..  of  Char- 
lotte, for  three  loo-kw.  transformers,  substation  and 
motor  generator  set  for  operating  the  street  railway  sys- 
tem. The  company  will  furnish  electricity  to  city  for 
commercial,  lighting  and  power  purposes.  Work  will 
commence  on  the  construction  of  the  substation  in  about 
30  days      H.  W.   Frund.  Mgr. 

Salem,  O.— The  Salem  Electric  Light  &  Power  Co.  con- 
templates building  a  new  plant  next  spring.  D.  L.  Davis, 
Secry.    and    Mgr. 

Fremont.  ^O. — The  Fremont  Yaryan  Co.  contemplates 
the  installation  of  a  nrw  engine,  generator  and  boiler  in 
iu  plant.     B.   J.  Shockley,  Supt. 

Columhus  O. — Bids  will  be  received  until  Dec.  30  by 
Edwd.  F.  McGuire.  Secy.  Bd.  Pub.  Service,  for  fur- 
nishing and  delivering  on  or  before  Jan.  15,  1908.  at  the 
Municipal  Electric  Light  plant,  Dublin  Ave.,  cable  and 
wire  for  a  1,000  kw.  generator  and  motor  driven  exciter. 

Neuioti  Falls.  O. — The  Electric  Light  &  Power  Co.  is 
contemplating  the  construction  of  a  new  power  house  and 
boiler  house.     J.  W.    Carr,  Mgr. 

Portland,  Ore. — .\  report  and  estimate  of  expenses  of 
the  citv  lighting  department  has  been  submitted  to  Mayor 
I..aiie  by  Thos.  G.  Greene,  D.  A.  Pattulo  and  M.  A. 
Flcischner.  of  the  Executive  Bd..  and  the  renort  favors 
the  establishment  of  a  municipal  liehting  nlant,  from 
power  furnished  from  Bull  Run  River.  The  present 
lighting  contract  expires  on  Dec.  31. 

Panama. — Bids  will  be  received  until  Tan.  6  by  Lieut.- 
Col.  H.  F.  Hodges.  Corps  Eners..  U.  S.  A.,  purchasing 
officer.  Isthmian  Canal  Comn.,  Washineton,  D.  C,  for  fur- 
nishing engine  and  generator  switchboard,  boring  and 
turning  mill,  iournal  boxes,  brick,  lumber,  etc.,  as  per 
circular  No.  408. 

McDonald.  Pa.—Tht  McDonald  Electric  Heat  &  Power 
Co.  is  reported  organized  with  a  capital  of  $100,000.  by 
A.  Valentour.   W.   H.  Young,   and  others. 

Pittsburg.  Pa.— The  Dept.  of  Pub.  Wks.  (A.  B.  Shep- 
herd. Acting  Dir.).is  said  to  be  considerinur  the  extending 
of  the  municipal  light  system  on  Braddock  Ave. 

Reading,  Pa. — The  Supply.  Janitors  &  Repairs  Com. 
of  School  Bd.  is  said  to  be  considering  the  installing  of 
an  independent  electric  light  plant  in  the  administration 
building  at  8th  and  Washington  Sts.,  to  furnish  light  for 
the  two  high  schools.  The  cost  of  a  plant  of  150  h.  p.  is 
estimated  at  $5,000.  * 

Trappr.  Pa. — The  Colle^eville  Gas  Co.,  of  Collegeville, 
is  reported  to  have  secured  a  gas  franchise  from  Town 
Council  to  extend  its  service  to  this  borough. 

'Easton.  Pa. — The  Common  Council  is  reported  to  have 
awarded  to  the  Westinghouse  Electric  Co.,  of  Pittsburg, 
the  contract   for  lamps,  at  about   $13,000. 

Richmond.  Va. — Bids  will  be  received  until  Dec.  30 
bv  W.  P.  Knowles,  Supt.  City  Gas  Wks.,  address  to 
Cfhmn.  Com.  on  Light,  for  furnishing  pipe  and  labor 
and  material  for  constructing^  6,  10,  12  and  20-in.  gas 
mains  to  be  installed   in  certain  streets. 

Tacoma,  Wash. — Donald  Fletcher  has  filed  a  petition 
with  the  County  Comrs.  for  a  franchise  to  run  trans- 
mission lines  along  roads  and  highways  of  Pierce  County 
for  the  conveyance  of  electric  current  to  be  brought  from 
a  proposed  power  plant  on  Cle  Elum  River  above  Cle 
Elum  I^ke.  Mr.  Fletcher  stated  in  his  petition  that  he 
proposed  to  furnish  power  for  electric  lights,  running  of 
mills  and  factories,  etc..  for  Pierce,  Kittitas  and  King 
Counties.  He  further  states  that  he  can  furnish  to  the 
extent  of  1 10.000. b.  p.  from  the  current  of  the  Cle 
Elum  River. 

Cotton,  Wash.—T..  S.  Aldrich,  of  Moscow,  Idaho,  Mgr. 
Idaho-Washington  Light  &  Power  Co.,  writes  that  about 
$3,000  will  be  expended  for  work  required  in  Colton. 
The  company  will  do  its  own  work. 

Puyallup,  IfaiA.— Fuller  &  Manley,  of  Boston  Mass., 
are  reported  to  have  been  selected  to  prepare  plans  for 
a  municipal  power  plant,  for  lighting  the  city  of  Puyal- 
lup. 

Hatfield.  Wit.— J.  G.  White  &  Co.,  of  New  York,  N. 
Y.,  have  finished  the  closing  of  a  new  dam  for  the  la 
Crosse  Water  Power  Co.,  of  La  Crosse,  on  Black  River 
at  Hatfield.  This  is  a  concrete  structure  50  ft.  high  *at 
center,  by  400  ft.  long,  containing  about  24,000  cu.  yds. 
There  are  still  under  construction  the  power  house,  which 
is  located  2  miles  below  the  dam  and  the  canal  between 
the  dam  and  the  power  house.  The  installation  will  have 
16,000  h,  p..  ultimate  oapacity,  and  will  supply  La  Crosse 
and  Winona  with  current  over  90  miles  of  transmsision 
lines.     Tbe  pressure  will  be  45,000  volts. 

Tola.  Wis. — Tbe  planing  mill  and  electric  light  plant 
of  Frogner  Bros.  &  Sons,  are  reported  to  have  been  de- 
stroyed by  fire. 

Waterloo,  Wit.—T.  E.  Pescfael,  ViUage  Clk..  writes 
that  about  $s,ooo  will  be  expended  on  electric  light  im- 

'Itemt  marked  thut  give  the  names  of  parties  awarded  contracts. 
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provements.  the  work  to  be  done  bjr  day  labor.  Engi- 
neers, D,  C.  and  Wm.  B.  Jackson,  Coml.  National  Bank 
Bldg..  Chicago,  111. 

Charlestown,  W.  Va. — It  is  stated  that  bids  are  wanted 
until  Jan.  i  for  lighting  the  town  for  one  year  from 
Feb.  1.  1008,  with  privilege  of  renewal  of  contract  at 
the  expiration  of  the  same.     Geo.   T.  Light,  Mayor. 

Ctarcsholm,  Alt.T. — The  question  of  constructing  a 
municipal  electric  light  plant  is  reported  under  consider- 
ation. 

Port  Arthur  Out. — We  are  informed  that  the  city  of 
Port  Arthur  has  commissioned  Smith,  Kerry  &  Chace, 
Confederation  Life  Bldg.,  Toronto,  to  make  a  survey  for 
power  development  at  Silver  Falls  on  Kaministikura 
River,  about  25  miles  distant  from  Port  Arthur. 

Fdmonton,  Alta. — A  site  is  reported  to  have  been 
selected  for  a  municipal  power  plant,  s  miles  from  city, 
and  plans  are  now  being  prepared  for  the  buildings  and 
transmission  line.     R.   R.  Keeley,  City  Engr. 

ELECTRIC   RAILWAYS. 

Notes  Arranged  Alphabetically  by  Statet. 

Woodland.  Cal.—Thc  Northern  Electric  Ry.  Co.  is 
stated  to  have  been  granted  a  franchise  to  operate  an 
electric  railway  on  MaiA  St.  C.  S.  Compton,  Ch.  Engr,, 
Chico. 

Riverside.  Cat. — It  is  stated  that  construction  will  begin 
on  the  electric  railway  which  is  to  connect  Riverside  and 
Colton.  The  contract  for  the  grading  has  been  let  to 
Garnsev  &  Pitzer,  of  Los  Angeles.  The  franchise  was 
awarded  a  year  ago  to  the  San  Bernardino  Valley  Inter- 
urban  Ry.  Co.  under  the  name  of  A.  C.  Denman,  Jr., 
but  it  is  understood  that  the  line  will  be  a  Huntington 
road  and  will  he  a  connecting  link  in  the  Huntington  sys- 
tem between  Riverside  and  Los  Angeles.  The  road  will 
be  about  9  miles  in  length. 

Pasadena.  Cal.- — It  is  reported  that  surveyors  are  work- 
ing on  the  line  of  a  new  electric  railway,  supposed  tobe 
the  line  which  H.  Potter,  of  La  Canada,  intends  to  bring 
into  La  Canada  and  to  North  Pasadena.  Starting  from 
the  short  electric  line  to  Verdugo.  owned  by  the  Harri- 
man  interests,  the  survey  has  been  run  to  LaCanada 
through  the  Cottonwood  Canon.  From  the  canon  another 
line  has  been  run  almost  directly  north  to  Millard  Canon. 
Another  survey  has  been  run  from  the  northeast  corner 
of  Lincoln  Ave.  and  Montana  St.  in  North  Pasadena,  to 
the    mountains. 

East  Si.  Louis.  III. — Articles  of  incorporation  of  the 
Red  Bud  &  Belleville  Interurhan  R.  R.  Co.  are  stated  to 
have  been  filed  at  Belleville.  The  incorporators  are  Con- 
rad Becker.  Herman  Schrciher  and  Dr.  C.  G.  Smith,  of 
Red  Bud;  John  Keller  of  Hecker,  111.,  and  Ben  A.  Gund- 
lach,  of  Belleville.  The  company  proposes  to  construct 
and  operate  an  electric  railway  from  Belleville  to  Smith- 
ton,  thence   southeast  'o  Red  Bud,  111. 

Quincy.  III.— The  St.  Louis,  Terre  Haute  &  Quincy 
Traction  Co.  is  stated  to  have  decided  to  increase  the 
capital  from  !t;2';.ooo  to  $50,000.  The  companv  proposes 
to  build  an  electric  interurhan  railway  from  Quincv,  Til,, 
to  Terre  Haute  Tnd.,  via  Roodhouse,  Virden  and  Taylor- 
ville.  Edward 'Yates,  Pittsfield,  Pres.;  F.  W.  Knollen- 
herg.  Ouincy.  Secy,  and  Treas.  It  was  also  decided  to 
move  the  headquarters  of  the  company  from  Springfield 
to   Quincy. 

South  Bend,  Tnd.— The  Countv  Comrs.  are  stated  to 
have  granted  a  franchise  to  the  Indianapolis.  Logansport 
&  South  Bend  Rv.  Co.  to  construct  and  operate  an  elec- 
tric railway  running  along  Michigan  Rd.  from  thesouth- 
ern  border  of  the  county  to  a  point  a  short  distance 
south  of  the  city,  where  the  line  will  enter  a  private 
right  of  way. 

Decatur  Tnd. — The  Ft.  Wayne  &  Springfield  Traction 
Co.  is  stated  to  have  decided  to  extend  the  line  south  to 
Berne   early    next    year. 

Boston,  Mass. — It  is  reported  that  the  Railroad  Comrs. 
had  Biven  their  approval  to  an  order  granting  the  Boston 
&  Worcester  Str.  Rv.  Co.  the  right  to  lay  its  tracks  in 
Worcester.  Bacon.  Middle  Harvard  and  Sawin  Sts.,  and 
North  Ave.  in  Natick.  Under  this  order  the  street  rail- 
way company  will  be  able  to  run  a  branch  line  to  Natick 
and  awe  the  citizens  of  that  town  more  rapid  transit  to 
and  from  Boston.  E.  H.  Rogers,  Ch.  Engr.,  So.  Frammg- 
ham. 

Sai;!:hury.  N.  C— See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Chamhershuri;.  Pa. — It  is  reported  that  the  Cumberland 
Valley  R.  R.  Co.  will  electrify  the  Waynesboro  Branch, 

Tacoma.  Watft,— Deeds  for  the  right  of  way  of  the 
Pugct  Sound  Electric  Ry.'s  new  line  to  Puyallup  are 
heing  taken,  according  to  reports.  Since  the  decision  to 
build  through  the  valley  to  Puyallup  the  company  s  p_lans 
have  been  enlarged.  It  is  reported  that  the  new  line  is  to 
become  part  of  the  through  line  betwen  Tacoma  and 
Seattle. 

Sedro  Wooley.  Wash.— Jt  is  stated  that  construction 
work  will  soon  start  on  the  electric  railway  between 
Ainacortes  and  Sedro-Wooley,  surveys  having  been  com- 
pleted.    B.  J.  Weeks  is  reported  interested. 

Buenos  Avrci,  S.  y4.— Bids  will  be  opened  May  i  at 
2  P.  M.  in  the  ofiice  o!  the  Secretary  of  the  Intendency. 
Buenos  Ayres.  for  the  construction  of  2  of  the  Imes  of 
underground  electric  railways  which  form  the  metropoli- 
tan network  protected  and  approved  by  that  Corpora- 
tion and  for  the  exploitation  of  those  lines  under  a 
lease  from  the  date  of  completion  of  their  construction. 
Further  information  can  be  obtained  by  addressing  the 
Argentine   Legation,   Washington.   D.   C. 

RAILROADS. 

Notes  Arranged  Alphabetically  by  Statet. 

Decatur.  Ata.—Vre^s  reports  state  that  the  Southern 
Ry.  Co.  (J.  A.  Dodson,  Supt.  of  Constr.,  Atlanta,  Ga), 
will  expend  about  $500,000  in  rebuilding  and  double- 
tracking  the  Tennessee  River  and  Swan  Lake  bridges  and 
double  tracking  its  road  from  Decatur  to  Decatur  Junc- 
tion. Much  of  the  work  has  already  been  commenced; 
it  will  take  8  or  9   months  to  complete   the  work. 

West  Point,  Ga. — The  Secy,  of  State  has  granted  an 
amendment  to  the  charter  of  the  Chattahoochee  Valley 
Ry.  Co.  (L.  Lanier,  Pres.  &  Mgr.,  West  Point),  which 
proposed    to   extend    its    line    from    West    Point    through 
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Troup  County  to  a  point  near  Standing  Rock,  Ala., 
thence  through  Chambers  and  Randolph  Counties,  Ala.. 
to   Texas. 

Chicago,  /;/.— The  Chicago,  Joliet  &  Central  Illinois 
■  ^■/-u-"'  '^  reported  incorporated,  with  principal  office 
in  Chicago,  to  construct  and  operate  a  railway  from 
Chicago  southeasterly  through  Lyons,  Downers  Grove, 
pupage  and  thence  south  through  Lockport  and  Joliet 
to  other  points  in  the  counties  of  Cook,  Dupage,  Will, 
gureau,  Peoria  Kendal,  Grundy,  Lasalle,  Livingston, 
PutnamMarshall,  McLean  and  Woodford.  Incorporators 
Josiah  Burnham,  Hugo  De  Loeb,  Geo.  L.  Turnbull  and 
others. 

Ft.  Standish,  Mass. — Bids  will  be  received  until  Tan. 
ij  by  the  Quartermaster,  at  Ft.  Banks,  Winthrop,  Mass., 
tor  tushnishing  material  and  constructing  approximately 
1,500  ft.  narrow  gauge  railroad  extending  from  end  of 
Engineer  s  wharf  to   Battery   Burbeck,  at   Ft.   Standish. 

Mite  Miss.—lt  is  reported  that  Eastman,  Gardiner  & 
Co.,  of  Laurel,  Miss.,  are  making  preparations  to  begin 
work  on  a  railroad  from  Mize,  on  the  Gulf  and  Ship 
Island  R.  R.,  to  Morton,  on  the  Alabama  &  Vicksburg 
R.  R..  a  distance  of  about  41  miles.  , 

Omaha.  AVb.— The  Chicago  &  Rock  Island  R.  R.  Co. 
(J.  B.  Berry,  Ch.  Engr.,  Chicago,  111.),  is  reported  to 
have  decided  to  double  track  and  completely  reballast  its 
Omaha-Lincoln  line. 

The  double  tracking  will  eventually  be  continued 
through  Nebraska  to  Denver.  The  Missouri  Pacific  R. 
R.  Co.  (Jas.  W.  Way,  Consulting  Engr.,  St.  Louis,  Mo.), 
as  was  announced,  is  reported  to  have  decided  to  expend 
$1,000,000  in  Nebraska  in  rebuilding  its  road  and  in  in- 
stalling new   equipment   and   stations. 

The  Chicago  &  Northwestern  R.  R.  Co.  (E.  C.  Carter, 
Ch.  Engr.,  Chicago.  111.),  is  said  to  be  contemplating  im- 
provements on  its  lines  through  the  State.  The  Webster 
St.  Depot  will  either  be  rebuilt  or  all  of  the  trains  run 
out  of  the  Union  passenger  station. 

Niagara  Falls,  N.  F.— John  L.  Harper  and  Wm.  D. 
Robbins,  Engrs.  of  the  Grand  Crossing  Comn.,  are  re- 
ported to  have  been  authorized  to  complete  the  details 
for  an  overhead  crossing,  on  North  Main  St.  over  the 
tracks  of  the  Central  and  the  Erie  Railroads. 

Columbus.  O. — The  Sinking  Fund  Trustees  are  reported 
to  have  accepted  the  $:,ooo,ooo  issue  of  bonds  to  pay 
city's  portion  of  expense  of  eliminating  railroad  grade 
crossings,  which^  make  it  possible  for  the  work  of  prepar- 
ing for  the  elimination  of  these  crossings  to  be  continued. 

Clearfield.^  Pa. — Press  reports  state  that  the  New  York 
Central  R.  k.  (W.  J.  Wilgus,  of  New  York,  N.  Y.,  Vice- 
Fres,  Constr.  Dept.)  is  reported  to  have  completed  sur- 
veys for  a  connecting  line  with  the  Lake  Erie  R.  R. 
from    Versailles    to    Clearfield. 

Pittsburg,  Pa. — Plans  are  reported  to  have  been  ap- 
proved for  continuing  construction  work  on  the  Pitts- 
burg, Binghamton  &  Eastern  R.  R.  during  1908,  and 
authority  has  been  given  to  build  the  Oregon  Hill 
branch,  which  will  be  32.25  miles  long.  Extensions  are 
also  proposed  from  Powell  to  Binghamton,  60  miles, 
and  from  Cedar  Lodge  to  Clearfield,  148.6  miles.  H.  A. 
Schwanecke,   Vice-Pres.   and   Ch.   Engr. 

Philadelphia,  Pa. — Mayor  Revburn,  a  sub-committee  of 
the  Special  Committee  on  Grade  Crossings,  consisting  of 
Chief  Clerk  Wm.  J.  Milligan,  of  Select  Council;  Geo.  S. 
Webster,   Ch.    Eni         ~  "    "  ' 

a   conference   on 


Webster,  Ch.  Engr.,  Bureau  of  Survey,  and  otiiers,  had 
a  conference  on  Dec.  13  at  the  Broad  St.  Station  with 
Chas.  E.  Pugh,  2d  Vice-Pres.,  A.  C.  Shand,  Chief  Engr., 
and  J.  B.  Baker,  Supt.  of  the  Philadelphia  terminal  di- 
vision of  the  Pennsylvania  R.  R.,  with  the  object  of  hav- 
ing an  understanding  to  serve  as  the  basis  of  future  ne- 
fotiations  for  the  abolition  of  grade  crossings  in  South 
'hiladelphia  by  the  joint  action  of  the  city  and  the 
railway  company  especially  the  Washington  Ave.  cross- 
ings. :  it  is  estimated  that  it  will  cost  about  $4,000,000 
to  elevate  the  Washington  Ave.  tracks. 

Chattanooga,  Tenn. — The  Louisville  &  Nashville  R.  R. 
Co.  (W.  H.  Courtenay.  Ch.  Engr.,  Louisville,  Ky.)  is  re- 
ported to  have  decided  to  extend  its  line  from  Etowah- 
ton.  Ala.,  to  Chattanooga,  a  distance  of  50  miles.  The 
line  will  cost  about  $1,000,000. 

Fredericksburg,  Va. — The  application  is  reported  to  have 
been  made  to  the  State  Corporation  Comn.  at  Richmond, 
for  a  charter  for  the  Fredericksburg  &  Southern  R.  R. 
Co. 

Berne,  Svjitserland. — See  ''Miscellaneous.'*  * 

PUBLIC    BUILDINGS. 

Notes   Arranged   Alphabetically   by   Statu, 

^Birmingham,  Ala. — Evans  Bros.  Constr.  Co.,  2231 
1st  Ave.,  is  reported  to  have  secured  the  contract  to 
make   improvements  to  the  county  jail. 

Berkeley,  Cal,- — J.  V.  Mendenhall,  Town  Clk.,  writes 
that  all  bias  opened  on  Dec.  o  for  the  erection  of  a  town 
hall  of  concrete  and  steel  have  been  rejected,  and  plans 
will  be  revised;  probable  cost  about  $100,000.  Architects, 
Bakewcll  &   Brown.  417  Montgomery  St.,  San  Francisco. 

San  Francisco,  Cat. — At  the  meeting  of  the  Public 
Utilities  Com.  of  the  Bd.  of  Superv.  Dec.  3,  Jas.  D. 
Phelan.  a  member  of  the  Library  Bd.,  recommended  an 
appropriation  of  $1,000,000  for  the  new  library  building. 

Washington,  D.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Jacksonville.  F/a.— The  State  Bd.  of  Health  (E.  M. 
Hendry,  of  Tampa,  Pres.)  is  said  to  be  considering  the 
erection  of  a  3-story  building  in  Jacksonville  suitable  for 
headquarters  and  omcs  for  the  board,  the  cost  to  be  about 
$25,000. 

Punta  Gorda  Fla. — Bids  will  be  received  until  Jan  10 
by  Jas.  Knox  "Taylor,  Superv.  Archt.,  Washington,  D.  C, 
for  constructing  quarters  and  boat  house  at  Boca  Grande 
Quarantine   Station,  Punta  Gorda,   Fla. 

Gainesville,  Ga. — Bids  will  be  received  by  Jas.  Knox 
Taylor,  Superv.  Archt.,  Treas.  Dept..  Washington,  D.  C. 
until  Jan.  21  for  the  construction  (complete)  of  the  U. 
S.   Postoffice,  at  Gainesville. 

Chicago,  III. — John  M.  Schroeder,  99  Randolph  St.,  is 
reported  to  have  prepared  plans  for  a  3-story  42x100  ft. 
building  to  be  erected  for  the  People's  Hospital  at  363 
22d  St..  to  cost  $25,000. 

Plans  for  a  hospital  and  school  building  to  be  erected 
at  Washington  St.  and  5th  Ave.,  it  is  stated,  are  being 
prepared    for    the    Chicago    Eye,    Ear,    Nose    and   Throat 


Hospital,  by  Nimmons  &  Fellows,  204  Dearborn  St.  The 
building  will  be  12  stories,  40x80  ft.;  estimated  cost.  $250.- 
000. 

,  Indianapolis,  Ind.—The  Finance  Com.  of  the  City  Coun- 
cil, It  IS  stated,  has  decided  to  allow  the  Bd.  of  Health 
about  $60,000  for  the  needs  of  the  City  Hospital.  • 

DesMoines,  la. — Bids  will  probably  bie  received  in  Feb 
or  Mar.  by  the  Bd.  of  Pub.  \Vks.  for  the  erection  of  the 
proposed  City  Hall  to  cost  about  $35o,ooo.Architects 
Proudfoot   &   Bird,   Crocker    Bldg. 

The  State  Bd.  of  Agriculture,  it  i»  stated,  has  ordered 
plans  prepared  for  a  $20,000  administration  building  to 
be  erected  at  the  State  Fair   Grounds. 

Franklinton,  La.— The  Police  Jury,  it  is  stated,  has  de- 
cided to  erect  new  jail,  costing  $10,500,  according  to  plans 
submitted  by  the  F.  B.  Hull  Constr.  Co.,  of  Alexandria. 

Baltimore.  Md.— The  Architectural  Comn.  is  reported 
T?  L*  ?"  "■  '"  accepted  the  plans  of  Simonson  & 
Pietsch,  American  Bldg.,  for  the  fire  engine  house  to  be 
erected  at  323  N.  Paca  St.     Estimated  cost  $25,000. 

Bids  will  be  received  at  the  office  of  Jas.  Knox  Taylor. 
Superv.  Archt.,  Treas.  Dept.,  Washington,  D.  C,  until 
Jan.  3  (extension  of  date)  for  iron  window  guards  and 
gates  for  the  U.  S.   Custom  House.  Baltimore. 

Springfield,  Mass.— The  Municipal  Bldg.  Comn.,  it  is 
stated,  has  decided  to  ask  competitive  plans  for  the  muni- 
cipal building. 

Ft.  Andrews,  Mass. — Bids  will  be  received  until  Jan. 
14  by  Capt.  Ira  L.  Fredendall,  Constr.  Q.  M.,  U.  S.  A., 
263  Sumner  St.,  Boston,  for  the  construction,  plumbing, 
heating,  electric  wiring,  and  electric  lighting  fixtures  of 
a  brick  barrack  building  at  Ft.  Andrews  Peddock's  Is- 
land, Boston  Harbor,   Mass. 

Detroit,  Mich.— Smith,  Hinchman  &  Grylls,  Washington 
Arcade,  it  is  reported,  have  completed  plans  for  the  Jas. 
(j.  Scripps  branch  library  to  be  erected  at  Scripps  Park, 
Trumbill  and  Grand  River  .\ves..  at   a  cost  of  $14,000. 

The  following  are  the  bids  opened  on  Dec.  17  at  the 
office  of  Jas.  Knox  Taylor,  Superv.  Archt.,  Treas.  Dept, 
Washington,  D.  C,  for  the  construction,  complete,  of 
extension  to  U.  S.  Post  Office  and  Court  House  at  De- 
troit: Paul  Reimers  Sons,  Milwaukee,  Wis.,  $236,000; 
Northern  Constr.  Co.,  Milwaukee,  Wis.,  $233,793;  Vinton 
Co.,  Detroit.  $223,924;  E.  W.  Reid  Co.,  Detroit,  $216,595; 
R.  L.  Robertson  Detroit,  $263,790;  W.  H.  Maxwell,  Spo- 
kane, Wash.,  $227,741;  Conners  Bros.,  Lowell,  Mass.. 
$2i.i;,ooo;  J.  H.  Wiese,  So.  Omaha,  Neb.,  $198,390;  and 
A.  B.   Stannard,  New  York,  N.  Y.,  $213,831. 

Maryville,  Mo.— It  is  reported  that  A.  A.  Seary,  of 
Maryville.  has  completed  plans  for  an  infirmary  to  be 
erected  here  at  a  cost  of  $33,000. 

Kansas  City.  Mo. — Mayor  Beardsley  is  said  to  be  in 
favor  of  erecting  a  convenience  station  at  9th  and  Main 
Sts..  to  cost  about  $30,000. 

'Overbrook,  N.  /.—The  Com.  on  BIdgs.,  of  the  Bd. 
of  Freeholders,  it  is  stated,  decided  on  Dec.  11  in  favor 
of  the  Standard  system  of  thermostatic  heating  and  ven- 
tilating in  the  new  Hospital  for  the  Insane  at  Overbrook, 
awarding  the  contract  to  Storms  &  Co.,  of  Newark. 

Rochester,  N.   Y. — See  "Water."  » 

New  York,  N.  Y. — Certain  architects  have  been  en- 
gaged to  prepare  competitive  plans  for  the  municipal  office 
building,  of  at  least  20  stories,  to  be  erected  between 
City  Hall  PI.  and  Chambers  St.,  Centre  St.  and  Park 
Row.  The  cost  is  to  be  about  $9,000,000.  Plans  are  to 
be  submitted  before  Apr.  14.  and  bids  for  construction 
will  probablv  be  asked  next  fall.  There  will  be  25  ele- 
vators installed. 

Durham.  N.  C— Kendall,  Taylor  &  Stevens.  193  Fed- 
eral St.,  Boston.  Mass.,  Archts.,  will  receive  bids  about 
Feb.  I  for  a  new  hospital  to  be  erected  here,  donated  by 
Geo.  W.  Watts,  of   Durham;   probable  c<*t.   $140,000. 

Ashcville,  N.  C. — Bids  will  be  received  by  Jas.  Knox 
Taylor,  Superv.  Archt.,  Treasury  Dept.,  Washington. 
D.  C,  until  Jan.  20.  for  the  construction  (complete)  of 
the  extension  to  the  U.  S.  Postoffice  and  Court  House, 
Asheville. 

Columbus,  O. — Bids  will  be  received  until  Jan.  10  by 
the  Bd.  Pub.  Service  (Edwd  F.  McGuire,  Secy.)  for  fur- 
nishing  material  and  erecting  a  greenhouse  in  Schiller 
Park.  Excavations,  concrete  work,  sewer,  plumbing  and 
cement  walks  excepted.  Bids  to  be  submitted  as  a  whole 
or  separately  on  labor  and  material. 

'Columbus  Barracks,  O.— Francis  Bros.,  120  N.  Monroe 
Ave.,  have  secured  the  contract  to  erect  3  double  sets  of 
officers'  quarters,  at  $49,190;  quartermaster's  storehouse 
at  $12,101.  and  wagon  shed  at  $2,291;.  Bids  opened 
Nov.  30.  Capt.  H.  J.  Hirsch,  Q.  M.,  U.  S.  A.,  is  in 
charge  of  construction. 

Pendleton,  Ore. — It  is  stated  that  bids  are  wanted  until 
Dec.  30  for  $135,000  city  hall  bonds.  Thos.  Fitzgerald, 
City    Clk. 

Allentown,  Pa. — Bids  will  be  received  until  Dec.  27 
(readvertisement)  by  the  Co.  Comrs.  (Adam  E.  Bittner, 
Chmn.)  for  erecting  an  addition  to  the  jail. 

Mercer,  Pa. — The  Mercer  County  Courthouse  at  Mer- 
cer, is  reported  destroyed  by  fire  Dec.   15. 

*Erie  Pa. — The  following  are  reported  to  be  the  bids 
received  Dec.  1 1  by  the  Bd.  of  Fire  Comrs.  for  erecting 
the  First  Ward  engine  house:  Constable  Bros.  Co.,  5th 
and  Sassafras  Sts..  $14,889  (awarded  contract):  Offerle  & 
Smith,  $14,940;  Kirschner  Bros.,  $15,768;  Wm.  Acker- 
man  &  Son,  $15,871;  Laird  Bros.,  $15,850;  A.  Schroeck. 
$15,945;  C.  H.  Schaper.  $16,800;  Henry  Shenk  Co., 
$17,000.  - 

Bradford,  Pa. — See  "Sewerage  and  Sewage  Disposal." 

Columbia.  S.  C. — Shand  &  Lafaye,  1328  Main  St.,  i! 
is  reported,  have  completed  plans  for  a  ^30,000  hospital 
to  be  erected  at  the  Univ.  of  South  Carolina. 

Mitchell,  S.  D. — Bids  will  be  received  at  the  office  of 
Jas.  Knox  Taylor,  Superv.  Archt.,  Washington,  D.  C., 
until  Jan.  22,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits  and  wiring, 
of  U.  S.  Post  Office  at  Mitchell,  as  advertised  in  The 
Engineering  Record. 

'Memphis,  Tenn. — J.  Massey  Rhind,  of  New  York,  N. 
Y.,  it  is  stated,  has  secured  the  contract  for  the  sculptural 
work  on  the  court  house,  at  about  $74,000. 


El  Paso,  Tex.— It  is  stated  that  the  Co.  Bd.  has  ap- 
propriated  $25,000   for  erecting  an   addition  to  the  court 

house. 

Lynchburg,  Va. — Plans  have  been  accepted,  according 
to  reports,  for  a  $15,000  market  house  and  auditorium,  f. 
T.   Kinner,  Chmn.   E'd.  Trus. 

Ft.  Monroe,  Va. — Bids  will  be  received  until  Jan.  13 
by  Capt.  Ernest  R.  Tilton,  Constr.  Q.  M.,  U.  S.  A.,  for 
remodeling  bath  house  at  quarters   No.   84  at  this  post. 

'Roanoke.  Va. — W.  F.  Baker,  it  is  stated,  has  secured 
the  contract  to  improve  the  city  market  at  $36,950. 

Tacoma,  Wash. — Russell  &  Babcock,  Provident  Bldg., 
it  is  stated  will  have  the  plans  completed  in  about  a 
month  for  the  armory  which  is  to  be  erected  on  Yakima 
Ave.  and  loth  St.  and  the  Armory  Comrs.  will  probably 
ask  bids  for  the  construction  soon  thereafter.  About 
$95,000  is  available  for  the  building.  Adjutant  Genl. 
Ortis  Hamilton  is  a  member  of  the  Comrs. 

Monongah,  W.  Va.—lt  is  stated  that  the  Fairmount 
Coal  Co.  intends  erecting  an  orphan  asylum  here  to  cost 
$50,000. 

La  Crosse,  Wis. — The  Common  Council  has  authorized 
the  building  of  an  auditorium  at  a  cost  of  not  more  than 
$20,000. 

Milwaukee,  Wis. — Bids  will  be  received  until  Dec  28 
by  the  Milwaukee  Auditorium  Bd.  Rm.  45,  University 
Bldg.  (Alvin  P.  Kletzsch,  Pres.  Bldg.  Com.),  for  furnish- 
ing material  and  erecting  an  auditorium  at  State,  5th  6th 
and  Cedar  Sts.  Bids  may  be  submitted  separately  or  as 
a  whole  on  the  following  work:  Entire  work  complete; 
mason  and  concrete  work;  cut  stone;  artificial  stone;  iron 
work;  plaster  and  staff  work;  sheet  metal  and  roofing; 
carpenter  work  and  hardware;  painting  and  glazing; 
plumbing  and  gas  fitting;  electric  work;  elevators;  marble 
work;  ventilating  and  heating.  Duplicate  sets  of  plans 
and  specifications  can  be  obtained  from  Ferry  &  (;ias, 
Archts.,  419  B'way.   Milwaukee,  on  payment  of  $50. 

The  State  Bd.  of  Control,  it  is  stated,  is  agitating  the 
erection  of  2  cottages  at  the  County  Insane  Asylum,  to 
cost   $60,000. 

BUSINESS    BUILDINGS. 

Notes  Arranged  Alphabetically  by  States. 

Sacramento,  Cal.— The  Sacramento  Hotel  Co.  is  re- 
ported to  have  had  plans  prepared  by  Chas.  F.  Whittlesey 
&  Co.,  of  Los  Angeles,  for  a  hotel  estimated  to  cost 
$500,000. 

Riverside,  Cal.— It  is  stated  that  the  Masons  are  con- 
sidering the  erection  of  a  temple  to  cost  about  $15,000. 

'Oakland,  Cal. — It  is  reported  that  L.  Schreiber  & 
Sons  Co.,  have  the  contract  for  the  ornamental  iron  work 
on  the  6-story  bank  building  to  be  erected  for  the  Oak- 
land Bank  of  Savings  &  Bankers'  Trust  Co.  at  about 
$30,426.  and  the  Dahlstrom  Metallic  Door  Co.,  James- 
town, N.  Y..  the  contract  for  metallic  doors,  etc.,  at 
$10,050. 

San  Francisco,  Cal. — Mary  L.  Phelan  is  reported  to 
have  applied  for  a  permit  to  erect  a  4-story  brick  build- 
ing at  Battery  and  Market  Sts.,  to  cost  $80,000. 

The  erection  of  a  $500,000  store  building  at  Grant  Ave. 
is  reported  contemplated  by  Frank  J.   Sullivan. 

Mary  L.  Phelan  has  applied  for  a  permit  for  the  erec- 
tion of  a  4-story  brick  store  and  loft  structure  to  cost 
$80,000,  on  Battery  and  Market  Sts. 

Bridgeport,  Conn. — The  Connecticut  Ry.  &  Lighting 
Co.  (Chas.  H.  Chapman,  Supt..  Bridgeport),  it  is  re- 
ported intends  erecting  concrete  car  barns  on  Water  and 
Congress  Sts. 

Wilmington,  Del. — ^The  Security  Trust  &  Safe  Deposit 
Co.  is  stated  to  have  secured  a  site  at  6th  and  Market 
Sts.  on  which  it  is  intended  erecting  an  addition  to  the 
bank   building. 

'Jacksonville,  Fla. — H.  P.  Heifner.  of  Atlanta.  Ga., 
is  reported  to  have  secured  on  Dec.  14  the  contract  to 
erect  the  Masonic  Temple  to  cost  $125,000,  L.  M. 
Weathers  &   Co.,  of  Memphis,   Tenn.,   are  the  architects. 

Chicago,  III. — Cooper,  Will  &  Nephews,  makers  of 
chemicals  and  dyes,  it  is  reported,  has  secured  a  site  at 
Fairbanks  Court  and  Ontario  St.  on  which  it  is  proposed 
erecting  a  $70,000  building. 

Ft.  Wayne,  Ind. — It  is  stated  that  bids  will  be  received 
until  Dec.  27  by  Chas.  McCuIlock,  Pres.,  Ft.  Wayne  Hotel 
Co.,  for  erecting  the  Anthony  Hotel.  Weatherhogg  & 
Crocker,  Archts.,  Hamilton  Natl.  Bank  Bldg. 

'Tipton,  Ind. — The  Indiana  Union  Traction  Co.,  it  is 
reported,  has  awarded  a  contract  to  W.  R.  Hicks,  of  El- 
wood,  for  the  construction  of  new  car  barns  in  Tipton. 

Council  Bluffs,  la. — Bradley  &  Co.,  whose  buildings 
here  were  recently  damaged  by  fire,  it  is  reported,  are 
considering  rebuilding. 

'Baltimore,  Md. — John  Cowan,  106  W.  Madison  St., 
is  reported  to  have  secured  the  contract  for  the  general 
alterations  to  be  made  to  the  former  residence  of  the  late 
A.  S.  Abell.  at  Charles  and  Madison  Sts.,  which,  when 
completed,  will  be  the  home  of  the  Baltimore  Club. 
Probable   cost  of  improvements,  $30,000. 

Duluth,  Minn. — It  is  reported  that  the  Bldg.  Com.  of 
the  Y.  W.  C.  A.  is  considering  the  enlarging  of  the  build- 
ing at  a  probable  cost  of  $100,000. 

St.  Joseph,  Mo. — Block  Bros.,  acccording  to  reports, 
have  accepted  plans  for  a  $100,000  building  which  it  is 
proposed  erecting  at  6th  and  Felix  Sts.  , 

Kansas  City,  Mo. — Chas.  A.  Smith,  Dwight  Bldg..  is 
said  to  be  the  archt.  for  the  3-story  store  and  warehouse 
which  is  to  be  erected  by  F.  H.  Thwing. 

Lincoln,  Neb. — L.  A.  Lamoreaux,  of  Minneapolis,  Minn., 
according  to  reports,  is  preparing  plans  for  an  office  build- 
ing and  residence  of  brick,  to  be  erected  in  Wyuka  Ceme- 
tery for  the  Wyuka  Cemetery  Assoc,  at  a  cost  of  about 
$18,000. 

Newark,  N.  J. — A  tentative  plan  of  the  proposed  new 
Young  Women's  Christian  Assoc,  building,  it  is  reported, 
has  been  made  showing  the  administration  building  and 
the  2  dormitories  to  be  built  at  562  Broad  St.  The  cost, 
including  ground  and  furnishings,  is  to  be  about  $200,000. 

Lake  George.  N.  Y. — It  is  reported  that  the  officials  of 
the  Delaware  &  Hudson  R.  R.  (L.  F.  Loree.  Pres.,  3a 
Nassau  St.,  N.  Y.  City)  intend  making  improvements  to 
the  Ft.  William  Henry  Hotel  at  the  head  of  Lake  George- 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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•.Vnr  y'frk,  .V.  I'. — Stephen  B»U,  j68»  B'way,  it  U 
tcpartcd,  h*t  tccorcd  the  contract  to  erect  a  la-storjr 
bnd  aad  Mooc  eCce  baildinc  to  cott  $560,000.  Milli- 
kca  A  Modkr.  7  W.  j8th  St..  are  the  archta. 

Harry  Lerer,  h  is  itated.  ha*  completed  his  plans  for 
Ike  i»«toc7  oSoe  aad  theatre  building  which  he  proposes 
crcctiiK  at  43d  St.  aad  B'wajr. 

Plaaa  ksvc  bcea  filed  for  the  erection  of  the  follow- 
iaf  boBdiacs:  Six-ator;  brick  and  stone  store  and  tene- 
■Mat  at  aoT  Madiaon  St.,  for  Harry  Kay,  cost  $30,000; 
Oiaa.  IL  Stiaab,  Archt. :  7'Story  brick  and  stone  store 
aad  loft  boOdiac  at  247  W.  36ih  St..  for  F.  .\.  Hill,  cost 
$30,000;  Clias.  £.  Bircer,  .\rcbt. ;  ijttory  brick  and 
(tone  store  and  apartment  building  at  5th  Ave.  and  ;ist 
St,  for  T.  R.  A.  Han.  coat  $200,000:  Alev.  M.  Welch, 
Arot.;  a-Mory  brick  and  stone   store  and  office  building 


•t  Biaadwar  and  nth  St.,  for  Moses  Sahlcin,  cost  $25 
oepL  Araold  W.  Bmnner,  .\rcht ;  alterations  to  6-stor. 
bride  aad  stone  store  at  6th  .\ve.  and  23d  St.  for  subway 


for   Jas.    McCieery    Realty    Co.,    cost    $35,000;    J.   J.   F. 
Garigan,  Archt. 

VmUry  CHj,  N.  C— It   is  stated  that  C   E.    Bell,   of 

" "-     IS  preparing   plans    for   a   brick,    stone   and 

ing  to  be  erected  for  the  American  National 
at  a  cost  of  about  $35,000.     Work  will  be  done 
BOidy  Iv  day  labor. 

*Ciucinmati,  O. — Geo.  E.  MacDonald  Co..  13  E.  Lip- 
pencott  St.,  according  to  reports,  has  secured  the  con- 
tract to  erect  a  factory  building  for  the  Ault  Wiborg 
Co.  at  an  estimated  cost  of  $75,000. 

FimJIcy,  O. — The  (indlay  Bldg.  Co.  is  reported  or- 
ganized tor  the  purpose  of  erecting  a  7-story  office  build- 
tag. 

Krwark.  O. — Eli  HuUit.  it  is  reported,  has  accepted 
plans  for  a  6-story  business  building.  \t  is  reported  that 
It  is  to  be  equipped  with  its  own  electric  light  plant. 

'Porttami.  Ore. — The  Contracting  Eng.  Co.,  of  Tacoma, 
Wash.,  it  is  stated,  has  secured  the  contrace  to  erect  an 
8-storT  reinforced  annex  to  the  Portland  Hotel  at  a  cost 
of  $175,000. 

'FUUdrlfkia,  Pa. — It  is  stated  that  the  contract  for 
erecting  the  3»tory,  ii5xiJo-ft.  garage  on  Broad  St.  for 
Henry  C  Lea  has  been  awarded  to  Wm.  Steele  &  Sons 
Co.,  1600  Arch  St..  at  about  $100,000.  Watson  &  Huckel, 
.laii  Walnut  St..  are  the  archts. 

Pittsburg,   Pa. — The  members  of   Sheraden  Lodge.   No. 

r49,  B.  P.  Order  of  Elks  it  is  stated,  propose  erecting  a 
30,000    club    house. 

GrttmU*.  S.  C. — The  Chick  Springs  Hotel,  a  summer 
resort  10  miles  from  Greenville,  it  is  reported  was  badly 
damaged  by  fire  Dec.  14. 

Siitbte.  Tex.—C.  F.  W.  Felt,  of  Galveston.  Ch.  Engr. 
Gulf,  Colorado  *  Sante  Fe.  Ry.  Co.,  writes  that  contract 
has  not  yet  been  let  for  the  hotel  to  be  erected  at  Silsbee. 

Houston,  Tex, — It  *i5  reported  that  the  Houston  Thea- 
tre in  which  were  located  the  Federal  office,  was  de- 
stroyed by  fire  recently. 

Salt  Lake  City.  Utah. — ^The  Crane  Co.  of  Chicago,  111., 
is  reported  to  have  purchased  a  site  here  on  which  it  is 
proposed  erecting  a  6-story  office  and  warehouse  build, 
ing  to  cost  $200,000. 

Richmond.  Va. — Competitive  plans  have  been  asked  for 
the  Y.  M.  C.  A.  Bldg. 

Taeoma,  IVash. — The  erection  of  a  3-story  65x12.^  ft. 
brick  and  concrete  building  for  the  Scandinavian  secret 
societies  and  organizations,  is  reported  contemplated. 
The  cost  of  the  building,  including  site,  is  to  be  about 
$60,000.  G.  O.  Gunderson  and  C.  H.  Skotbeim  are  mem- 
bers of  the  committee  having  the  matter  in  charge. 

Seattle,  Wash. — It  is  reported  that  bids  will  probably 
soon  be  asked  for  erecting  the  Metropolitan  Bldg.  Howell 
k  Stokes,  of  New  York,  N.  Y.,  are  preparing  the  plans. 
J.  F.  Douglass  is  Secy,  of  the  Metropofiun  Bldg.  Co. 

Milwaukee,  Wis.—Tbe  Sterling  Eng.  &  Constr.  Co.,  it 
is  reported,  has  taken  out  a  permit  to  erect  a  brick  and 
stone  store  and  office  building  at  Grand  Ave.  and  5th 
St.  to  cost  $25,000. 

Ratine.  Wis. — Augdst  Uihlein.  it  i»  stated,  intends 
erecting  a  hotel  on  6th  St  to  cost  about  $20,000.  Jos. 
Wagner,  of  Racine,  is  to  be  the  Mgr. 

HaUfax,  AT.  S.— We  are  informed  that  the  Century 
Qub,  with  quarters  now  at  100  Grafton  St.,  Halifax,  has 
purchased  property  at  Water  St.  and  Spring  Garden 
Road,  and  intends  erecting  a  6-story  building  to  cost 
about  $135,000.  Architect  Nathan  Stevens  Bath,  of  Hali- 
fax. For  further  information  address  Roland  Crocker  or 
William  Lawrence,  members  of  the  building  committee. 

Victoria,  B.  C. — It  is  reported  that  the  Directors  of  the 
Northern  Victoria  Bank  propose  erecting  a  5-story  office 
and  banking  building. 

CHURCHES  AND   DWELLINGS. 
NoUs  Arrangei  Alphabelieally  fry  Slates. 

'Eufoula,  Ala. — B.  E.  Hudson,  of  AtlanU,  Ga..  is 
reported  to  have  secured  the  contract  to  erect  an  edifice 
for  the  First  Baptist  Church  at  about  $30,000. 

Rtdlanit,  Cat. — It  is  reported  that  plans  are  being 
prerared  for  a  i6-room  residence  to  be  erected  for  H. 
O.  T.  Higgin*  at  a  cost  of  $36,000. 

Denver,  Coh.—A.  W.  Reynolds,  Majestic  BldW...  it  is 
stated,  is  preparing  plans  for  remodeling  the  building  at 
36tb  and  stoat  Su.  into  an  apartment  house  at  a  cost  of 
about  $20,000.     Mrs.  Jos.  Gavin,  owner. 

Chicago  III.— J.  Kolsetti,  it  is  suted,  intends  erecting 
a  3-*tory  apartment  bouse  at  Humboldt  Boule.  and  Whip- 
ple St.  to  cost  $50,000.  , 

Dululh,  Minn.— Bit  *  Nystrom,  TalUdio  Bldg.,  ac- 
cording to  reports,  have  prepared  plans  for  a  5-stopr 
apartment  house  which  is  to  be  erected  on  E.  Superior  St. 

St.  Lcuis.  Mo.—O.  R.  S.  Traber,  Fullerton  Bldg.,  ac- 
cording to  reports,  contemplates  erecting  a  residence  to 
cost   $10,000.  .    .     „     T,        ■    »> 

It  IS  reported  that  the  members  of  the  St.  Francis  De 
Sales  R.  C-  Church  are  having  plans  prepared  to'  «» 
edifice  which  is  to  cost  about  $350,000.  Rev.  P.  G.  Hol- 
wedc,  pastor. 

St.  Louis.  Me. — Mariner  La  Beanme,  Chemical  Bldg,, 
are  preparing  plans  for  an  edifice  for  the  congregation  of 


the  Episcopal   Church    of   the   Ascension.      Contracts   will 
probably  be  let  in  Jan. 

New  York,  .V.  1'. — Plans  have  been  filed  for  the  erec- 
tion of  a  I -story  brick  church  at  Brook  Ave.  and  isoth 
St.  for  R.  C.  Church  of  Sts.  Peter-Paul,  Rev.  Wm. 
Murphy,  pastor,  to  cost  $20,000.  M.  J.  Garvin,  3307  3d 
Ave.,    archt. 

Columbus,  O. — .Mfred  Linton,  of  E.  14th  St.,  accord- 
ing to  reports,  intends  erecting  a  brick  residence  on  In- 
dianola  and   14th   -Avcs.,  to  cost  about  $20,000. 

Pigua,  O. — The  congregations  of  Calvary  Baptist  and 
the  First  Baptist  Churches,  it  is  reported,  propose  con- 
solidating and  erecting  an  edifice  to  cost  $50,000. 

Philadelphia,  fa.— Watson  &  Huckel,  121 1  Walnut  St., 
are  said  to  be  preparing  plans  for  a  choir  loft,  sanctuary, 
pulpit,  high  altar  and  reredos  for  the  Episcopal  Church 
of  St.  ^^ark■s,  in  Frankford.  The  work  will  all  be  in 
stone,  richly  decorated  and  carved.  The  cost  of  the 
work  will  be  about  $.^5,000. 

Seattle,  Wash. — It  is  stated  that  a  3-5tory  apartment 
house  is  to  be  erected  at  Mercer  St.  and  15th  Ave.  N. 
at  a  cost  of  $40,000,  according  to  plans  prepared  by  H. 
Ryan,  Globe  Bldg.     McCoy  &  Nonro,  owners. 

Spokane  Wash. — It  is  reported  that  the  members  of 
the  Swedish  Methodist  Church  propose  erecting  an  edi- 
fice to  cost  $15,000.     Rev.  J,  A,  Williams,  pastor. 

The  members  of  the  Centenary  Presbyterian  Church,  it 
is  stated,  have  announced  that  they  propose  erecting  an 
edifice,  estimated  to  cost  $50,000, 

Sturgeon  Bay,  Wit. — The  members  of  St,  Joseph  R.  C, 
Church,  it  is  stated,  are  planning  the  erection  of  an  edifice 
costing  about  $25,000, 

Rice  Lake,  K'ir,^The  members  of  St.  Joseph  R.  C. 
Church,  it  is  stated,  are  considering  the  erection  of  a 
new  edifice  costing  about  $25,000. 

SCHOOLS. 

Notes  Arranged   Alphabetically  >y  States. 

Birmingham,  Ala. — The  erection  of  a  high  school  in 
Jefferson  County  to  cost  $50,000.  is  reported  under  con- 
sideration, 

'Hoxie  Ark. — Moore  &  Ridgway,  it  is  stated,  have 
secured  the  contract  to  erect  the  school  at  about  $18,000. 

San  Diego,  C&l. — John  C,  Austin,  of  Los  Angeles,  is 
said  to  have  completed  plans  for  the  2-story  school  to  be 
erected  at  12th  and  £  Sts,,  which  is  to  cost  about 
$85,000. 

East  St.  Louis,  III. — We  are  informed  that  bids  will  be 
called  for  by  the  School  Board  about  Feb.  i  for  the  erec- 
tion of  a  school,  to  cost  about  $65,000,  Architects,  Riester 
&  Rubach,  412  Missouri  Ave,,  East  St.  Louis. 

Indianapolis,  Ind. — The  School  Bd.  is  reported  to  be 
prearing  for  the  construction  of  2  new  school  buildings, 
one  in  Cerealinetown  and  one  in  Brightwood  suburbs, 
each  to  cost  about  $50,000,  Work  to  begin  early  next 
year, 

Kirkli^,  Ind. — Amos  L,  Hiatt;  Trustee  Kirklin  Town- 
^ip,  it  is  reported  has  purchased  a  site  and  will  soon 
ask  for  bids  tor  the  construction  of  a  new  High  School, 
estimated   cost   $30,000, 

'Cedar  Falls,  la. — Proudfoot  &  Bird,  Archts,,  write 
that  the  Des  Moines  Bridge  &  Iron  Wks,,  of  Des  Moines, 
has  secured  the  contract  for  the  structural  iron  work  for 
the  library  of  the  State  Normal  School  (bids  opened  Dec, 
10)  for  $7,350;  and  Arthur  Watson,  of  Des  Moines,  the 
contract  for  the  cut  stone  work  for  $24,500, 

yiola,  Kan. — It  is  stated  that  bids  will  be  received  until 
about  Dec,  29  by  Chas,  J,  Dalborn,  Clk,  Joint  School 
Dist,  No,  148-160,  for  erecting  a  a-story  4'room  brick 
school, 

Orono,  Me. — Bids  will  be  received  until  Jan,  i  by  Geo, 
E,  Fellows,  Univ,  of  Maine,  Orono,  for  the  construction, 
including  plumbing,  of  an  agricultural  building  at  said 
univ.  Wm.  Hart  Taylor,  Archt,,  50  Broomfield  St,,  Bos- 
ton,   Mass. 

Worcester  Mass. — The  Joint  Standing  Com,  of  the 
City  Council,  it  is  stated,  has  decided  to  recommend  the 
erection  of  a  12-room  school  on  Meade  St,  to  cost  $60,- 
000;  6-room  addition  to  Dartmouth  St,  School,  estimated 
to  cost  $25,000,  and  a  4-room  and  hall  building  to  cost 

$25,000. 

Melrose,  Mass. — The  citizens  voted  in  favor  of  ap- 
propriating  $75,000  to  erect  an  addition  to  the  high 
school. 

Great  Barrington,  Mass. — Wm,  D,  Hill,  Secy,  School 
Com.,  writes  that  bids  will  probably  be  called  for  in  the 
spring  for  the  erection  of  a  school  to  cost  about  $50,000, 

Boston,  Mass. — Bids  will  be  received  until  Dec,  24  by 
the  School  House  Comrs,  (R,  Clipston  Sturgis,  Chmn,) 
for  installing  a  ventilating  and  heating  apparatus  in  the 
extension  to  Francis  Parkman  School,  Walk  Hill  St, 
Chas,  F,  Eveleth,  120  Boylston  St,,  Htg,  Engr.;  Chas, 
B,  Perkins,  Archt,,  15  Ashburton  PI, 

South  Hadley  Falls,  Mass. — The  Special  Com.  appointed 
by  the  town  to  secure  plans,  has  asked  competitive  plans 
to  be  submitted  by  Feb,  22  to  M,  J,  Judge,  Secy,  The 
plans  are  to  be  of  2  kinds:  One  set  to  provide  for  a  build- 
ing containing  4  class  rooms  with  a  seating  capacity  of 
48  ea,,  and  an  assembly  room  with  a  seating  capacity  of 
200,  lecture  room,  chemical  laboratory,  physical  labora- 
tory, principal's  office,  teachers'  office,  business  room  with 
adjoining  typewriter  room.  The  second  plan  calls  for  a 
combination  town  hall  and  school  building.  This  build- 
ing to  contain  town  offices  and  committee  rooms, 

Flint  Mich., — It  is  reported  that  W,  O,  Lewis,  Secy. 
Bd,  Educ.  will  receive  bids  until  Jan,  15  for  erecting  a 
lo-room  grade  school,  complete,  except  ventilating  and 
heating,  Edward  C,  Van  Leyen,  Archt,  40  Fort  St,  W,, 
Detroit. 

Albert  Lea,  Minn.— The  Bd,  of  Trus,  of  the  Albert 
Lea  Cottage,  it  is  stated,  is  having  plans  prepared  for  a 
science  hall  and  dormitory  which  they  propose  erecting 
next  season, 

Sydney,  Neb. — It  is  stated  that  bid*  will  be  received 
until  Jan,  i  by  the  School  Bd.  (Leroy  Martin,  Secy.) 
for  $15,000  school  bonds,         ^ 

Superior,  Neb. — The  School  Bd,,  it  is  reported,  has 
decided  to  erect  a  $30,000  school. 


*Jersey  City,  N.  J. — The  Bd  ,of  Educ,_  is  stated  to 
have  awarded  contracts  recently  for  erecting  an  annex 
to  School  No.  14  (bids  for  which  were  received  Nov,  14) 
as  follows:  Mason  work,  M;  T,  Connolly  Constr,  Co., 
$40,738;  carpenter  work,  Jos.  Jewkes  &  Sons  Co,,  $26,- 
490;  painting.  Chas.  Rabe,  $1,942;  plumbing,  F.  T.  Kela- 
her,  $5,595;  heating  and  ventilating.  Baldwin  Eng.  Co., 
$15,940, 

RidgeHeld  Park.  N.  /.—Bids  will  be  received  until 
Dec.  30  by  Adolph  Freud,  Dist.  Clk.,  Central  Ave.  and 
2d  St.,   for  $50,000  school  bonds, 

Santa  Fe,  N,  M. — Bids  will  be  received  until  Jan,  13 
by  C,  F,  Larrabee,  .\cting  Comn.  Indian  AtTairs,  Wash- 
ington. D.  C.,  for  furnishing  material  and  constructintr 
an  office  building  at  the  Santa  Fe  School.  For  further 
information  apply  to  C.   J.  Crandall,  Supt.  school. 

Dunkirk,  N.  Y. — The  Bd,  of  Educ.  it  is  stated,  has  de- 
cided to  erect   an  addition  to  School   No,  3, 

Philmont  N.  Y. — Bids  will  be  received  until  Dec,  31 
by  J,  F,  Terrick,  Clk.  Bd.  Educ,  School  Dist.  6,  for 
erecting  an  addition  to  the  school  buildings. 

New  York  N.  Y. — Bids  will  be  received  until  Dec  26 
by  C,  B,  J,  Snyder,  Supt,  School  Bldgs,.  N,  Y,  City,  for 
alterations  of  present  auditorium  on  tne  2d  and  3d  floors- 
of  the  hall  of  the  Bd,  of  Educ,  Park  Ave,  and  59th  St,, 
Boro,    Manhattan, 

ItlMca  N.  Y. — The  members  of  Cornell  Univ,  Club  of 
Northern  New  Jersey  are  said  to  be  considering  the  erec- 
tion of  a  dormitory  at  Cornell  Univ,  to  cost  about  $36,000, 
It  is  to  be  known  as  "Jersey  Hall," 

Rolla  N.  £>,— J.  W.  Ross,  of  Grand  Forks,  it  is  stated, 
has  about  completed  plans  for  a  school  to  be  .erectecT 
here  at  a  cost  of  $25,000.  contract  for  construction  wilt 
probably  be  let  in   January. 

Bryn  Mawr,  Pa. — Edwin  F.  Durang  &  Son  1200  Chest- 
nut St,  Philadelphia,  are  completing  plans  for  a  schoor 
to  be  erected  at  Bryn  Mawr  for  the  parish  of  the  Churcli' 
of  Our  Lady  of  Good  Counsel.  The  building  will  be 
brick  and  stone,  costing  $40,000. 

Pittsburg,  Pa.— The  Trus.  of  the  Western  Univ.  of  Pa., 
it  is  reported,  has  bought  43  acres  of  ground  in  the 
Schenley  Farms  property,  opposite  the  Carnegie  Institute,, 
and  work  will  be  begun  at  once  on  the  erection  of  a  group 
of  10  building  in  which  the  university  will  be  housed 
when  completed. 

■providence.  R.  I.— The  State  Grange  at  a  meeting  01* 
Dec  II  voted  to  recommend  the  appropriating  of  $80,000 
for  the  erection  of  a  new  building  at  the  Kingston  Inst, 
and  for  new  boilers  at  Lippitt  Hall  at  the.  State  College, 
and  a  building  in  which  to  install  the  heating  plant, 

Hallettsvillc,  Tex.— The  issuing  of  $18,000  bonds  to 
erect  a  school  is  reported  under  consideration  by  tne 
Trus,  of  the  Independent  School    Dist, 

Richmond,  Fa,— The  proposed  hi8h.„=*°°'  P'''l,f°'' 
which  will  be  received  until  Jan  20,  will  cost  bet,  $350j- 
000  and  $400,000,  Architect  Chas,  K,  Byant,  1014  E. 
Main  St„  Richmond, 

Williamstown,  W.  Fa.— It  is  reported  that  arrange- 
ments are  being  made  to   erect  a  $25,000  school, 

Brillion.  Wis.—li  is  statd  that  bids  are  wanted  until 
Tan  I  ■;  for  erecting  a  2-story  and  basement  press  brick 
schiol;%rob.  cost,  $12,000,  C,  H,  Tegen,  Archt,,  ffiani- 
towoc, 

Milwaukee,  H'tJ,- Bids  will  be  received  ""''•  Jf"-  ,f 
by  the  Bd,  of  School  Directors  (Frank  M,  Harbach 
Secy,)  for  furnishing  material  and  erecting  a  school  at 
Forest  Home  and  nth  Aves,,  in  the  nth  Ward,  to  cost 
about  $75,000,  Bids  are  ta  be  stated  separately  on  the 
following?  also  a  total  bid  to  be  submitted  for  the  entire 
work:  Mason,  concrete  and  cement  work;  cut  stone  worK, 
lath  and  plastering  work;  structural  steel  and  iron  work, 
carpenter  work,  including  composition  roofing;  liaraware, 
galvanized  iron  and  tin  work;  electric  work:  painting  ana 
glazing;  plumbing,  sewerage  and  gasfitting;  ventilating 
and   heating;   heat  regulation  apparatus, 

NEW  INDUSTRIAL  PLANTS. 

See  also  "Business  Buildings^" 

Streator,  III.— The  Strcator  Ice  &  Cold  Storage  Co,  i» 
reported  organized,  with  a  capital  of  $,';o,ooo,  to  manu- 
facture ice;  also  erect  a  cold  storage  plant,  H.  M.  Ulcus, 
Secy, 

Danville.  J/;,— Jas,  O,  Gordon,  general  contractor,  31 
N.  Vermillion  St„  proposes  erecting  a  structural  shop 
here  but  details  are  not  yet  complete.  He  is  making  ms 
own' plans  and  doing  his  own  building;  the  shop  will  be 
80x200  ft,,  using  electric  power.  He  further  states  that 
he  is  in  the  market  for  a  lo-ton  crane, 

Salem,  Ind.— J..  D,  Fouts,  of  New  Albany,  and  others 
are  reported  to  have  purchased  a  large  area  of  shale  and 
will  engage  in  the  manufacture  of  paving  brick. 

Harbor  Beach,  Mich.— It  is  stated  that  Edw,  C,  Van. 
Leyen  and  Edw,  A,  Schilling,  archts,,  40  Fort  St,  W,,. 
have  prepared  plans  and  specifications  for  the  reconstruc- 
tion of  the  Huron  Milling  Co,'s  starch  plant  at  Harbor 
Beach,  Mich.,  of  which .  Geo.  J,  Jenks,  of  Detroit,  is' 
the  Pres,  Plans  are  also  reported  being  prepared  for  a 
reinforced  concrete  dock,  40x300  ft,;  warehouse.  46x250 
ft;  and  coal  bunkers,  with  crane  tracks  for  unloading 
boats  40x250  ft.,  16  ft  in  height  to  carry  a  supply  of 
.■;,ooo'  tons  of  coal.  Plans  for  buildings  for  the  manu- 
facture of  bi-products  are   also   in  contemplation. 

Detroit.  Mich.— Dinan  Bros.,  it  is  reported,  will  erect 
a  plant  at  Michigan  Ave.  and  isth  St.  under  plans  pre- 
pared by  B.  C.  Wetzel  &  Co.  The  building  will  be  a 
combination  warehouse  and  cold  storage  plant,  will  have 
solid  brick  walls,  concrete  floors,  concrete  columns  rein- 
forced with  cast  iron,  iron  window  frames  and  wired 
glass,  making  the  structure  strictly  fireproof.  The  plans 
will  be  ready  for  figures,  it  is  stated,  about  the  middle 
of  January. 

Newton,  N.  C. — H.  F.  Smith,  Gen.  Mgr.  Ridgevicw 
Cotton  Mills,  writes  that  contract  has  not  yet  been  let 
for  the  power  plant  for  the  mills,  to  cost  about  $4,000. 

Weldon,  N.  C. — Arrangements  are  being  completed  by 
the  Shaw  Cotton  Mills  of  Weldon  for  the  construction  of 
a  yarn  plant.  A  2-story  brick  building.  50x150  ft.,  is  to 
be  erected  and  an  equipment  of  5,129  frame  spindles  will 
be  installed  to  be  run  oy  gas  power.  Two-ply  24x36  cot- 
ton  yarns   will   be   manufactured.     Capital,   $100,000. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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Cincinnati.  O. — Albert  L.  Allen.  Secy,  and  Treas.  Pfau 
Mfg.  Co.,  writes  that  the  plant  was  partially  destroyed  by 
fire  on  Dec.  i  t.  It  is  proposed  to  repair  same  and  re- 
sume operation  at  an  early  date.  The  loss  on  buildings, 
equipment,  etc.,  is  about  $100,000. 

Hennessey,  Okla. — The  Hennessey  Electric  Light,  Power 
&  Ice  Co.  expects  to  install  an  ice  plant  in  connection  with 
its  electric  plant.     F.  Murch,  Mgr. 

Portland,  Ore. — The  National  Wood  Pipe  Co.,  404 
Equitable  Bank  Bldg..  Los  Angeles,  Cal.,  will  erect  a 
factory  at  Portland,  to  cost  about  $100,000. 


STREET    CLEANING    AND   GARBAGE 
DISPOSAL. 

Notes  Arranged   Alphabetically  by  States. 

Indianapolis.  Ind. — Bids  will  be  received  until  Dec.  27 
by  Ihc  Bd.  Pub.  Wks.  (/os.  T.  Elliott,  Pres.)  for  the 
collection,  removal  and  disposal  of  ashes  and  sweepings 
in  this  city  for  a  period  of  10  yrs.  as  per  Miscellaneous 
Specification,  No.  38;  also  same  time  and  place  for  the 
collection^  removal  and  disposal  of  sweepings  in  this  city 
for  a  period  of  10  yrs.  as  per  Miscellaneous  Specification 
No.  39. 

Paducah,  Xy.— The  question  of  constructing  a  garbage 
reduction  plant  is  reported  under  consideration  here. 

Minneapolis,  Minn. — The  Council  Com.  of  Health  and 
■Hospital,  is  reported  to  be  considering  the  installation  of 
a  traveling  crane  at  the  garbage  crematory. 

St.  Louis,  Mo. — Bids  will  be  received  until  Feb.  ti  by 
the  Bd.  Pub.  Improv.  (A.  J.  O'Reilly.  Pres.)  for  fur- 
nishing material,  machinery  and  buildings  for  the  re- 
duction of  garbage  for  a  term  ending  Sept.  i,  i^i8. 
Bidders  are  to  erect  and  maintain  2  receiving  stations 
ea.  having  a  capacity  of  300  tons  in  ea.  8  hours,  and 
to  consist  of  approaches,  drives  and  unloading  platforms; 
also  erect  within  a  mile  of  the  city  on  not  less  than  5 
acres  of  ground  a  reduction  plant  having  a  capacity  of 
reducing  not  less  than  400  tons  daily. 

East  Liverpool,  O. — The  City  Auditor  writes  that  it  is 
not  proposed  to  construct  a  garbage  crematory,  as  re- 
cently reported. 

Philadelphia,  Pa. — Bids  were  opened  on  Dec.  16  at  the 
office  of  Geo.  R.  Stearns,  Dir.  Dept.  Pub.  Wks.,  for 
cleaning  streets,  alleys,  inlets,  public  market  houses,  and 
for  the  removal  of  ashes,  household  waste,  rubbish,  etc., 
during  the  year  1908,  and  the  following  are  the  bids 
received  according  to  districts:  (a)  ist  Dist. ;  (fc)  2d 
Dist.;  (c)  3d;  (rf)  4th;  (e)  5th;  (O  6th;  (g)  7th;  (h) 
8th;  (0  entire  city:  Edwin  H.  Vare,  a,  $149,000  b, 
$285,000;?,  $133,999;  •'•  $1,087,000.  Mack  Co.,  a,  $170,- 
000;  b,  $331,000;  c,  $185,200;  d,  $126,600;  e,  $160,500; 
f,  $98,200;  g,  $101,500;  h,  $79,700;  t,  $1,240,700.  Reit- 
ter.  Peoples  &  Co.,  a,  $230,000;  b,  $330,000;  c,  $220,000; 
d,  $120,000;  e,  $160,000;  /,  $98,000;  g,  $98,000;  h, 
$79,000;  i,  $1,400,000.  Wm.  H.  Achuft,  f,  $98,000.  How- 
ard E.  Ruch,  c,  $164,800.  Jas.  Curran,  d,  $133,800.  Jas. 
A.  Mullen,  g,  $113,300;  h,  $67,800.  David  McMahon, 
f,  $86,950.  Johnson  &  Co.,  g,  $119,000;  h,  $74,000. 
Laughlin  &  Domey,  c,  $159,974.  Reiter,  Peoples  &  Co., 
b,  $280,000. 

Pittsburg,  Pa.— Dr.  J.  F.  Edwards,  Supt.  Health  Bu- 
reau, writes  with  regard  to  the  disposal  of  ashes,  rub- ' 
bish,  etc.,  that  an  investigation  is  to  be  made  with  a  view 
to  preparing  a  report  on  same.  No  plans,  specification 
or  recommendations  yet  made.  Engineer,  Rudolph  Her- 
ing,  of  N.    Y.    City. 

Providence,  R.  I. — Bids  were  opened  on  Dec.  10  by 
the  Com.  of  Health  Dept.  (Henry  Fletcher,  Chmn.)  for 
the  removal  of  swill,  house  offal  and  garbage  for  a  period 
of  5  years  from  May  1,  1908.  and  the  following  are  the 
bids  received:  (a)  ist  year;  (b)  2d  yr. ;  (c)  3d  yr. ;  (d) 
4th  yr.;  (e)  5th  yr;  (f)  total:  Chas.  E.  Clarke,  Seekonk. 
Mass.,  (f)  $120,000;  payable  in  monthly  installments  of 
$2,000;  T.  A.  Sampson,  of  Fall  River,  (a)  $23,875,  (b) 
and  (c),  $24,000;  (d)  $26,000  (e)  $27,000;  (f)  $124,875; 
Jos.  J.  Nugent,  of  Providence  and  Seekonk.  (a)  $25,000; 
(b)  $25,597;  (c)  $26,625;  (d)  $27,739;  (e)  $29,000;  (f) 
$133,961;  Oneco  Granite  Coy  Providence,  (a)  $27,900; 
(b)  $35,250;  <f)  $142,150;  Jas.  H.  Dillon,  $28,850  ea. 
yr.,  (f)  $142,850;  Herbert  R.  Durfee,  of  Cranston,  (a) 
$27,000;  (b)  $28,000;  (c)  $29,000;  (d)  $30,000:  (e)  $31,- 
000;  (f)  $145,000;  Geo.  A.  Field  &  Son  Co..  Cranston, 
(f)   $150,000  in  monthly  installments  of  $2,500. 

Milwaukee,  Wis.- — Local  press  reports  state  that  Ru- 
dolph Hering,  of  New  York.  N.  Y.,  estimates  the  cost 
of  a  reduction  plant,  equipped  to  dispose  of  rubbish, 
would  cost  $375,000,  while  an  incineration  plant  would 
cost  $325,000.  It  is  stated  that  the  city  will  probably 
adopt  the  contract  system,  and  not  construct  a  municipal 
plant  at  this  time. 


471   M  ft.  B.   M.  cofferdam  timber..  55.00 

20  M   ft.   B.   M.  sheathing 50.00 

85.000  lbs.  placing  valves  and  special 

irons    .01 


45-00 
45.00 


Total    $330,223     $339,947 


MISCELLANEOUS. 

Notes  ^Arranged   Alphabetically  by  States. 

'Mobile,  Ala. — The  following  are  the  bids  opened  on 
Nov.  25  by  Mai.  H.  Jewey,  Corps  Engrs.,  U.  S.  A.,  for 
constructing  locks  and  dams  in  Black  Warrior  River,  and 
lock  tenders'  houses:  (a)  Dravo  Contr.  Co.,  Pittsburg, 
Pa.  (awarded  contract)  (b)  Lane  Bros.  Co.,  Lynchburg, 
Va. 

Lock  No.  14 — 

*o  b. 

3  acres  grubbing  and  clearing $100.00  $100.00 

56,000  cu.  yds.  common  excav .70  .56 

3,300  cu.  yds.  rock  excavation 3.50  2.90 

3,690  cu.  yds.  stone  fill 2.50  2.90 

29,850  cu.  yds.  concrete 7.50  8.30 

1,890  cu.  yds.  riprap,   hand  placed...  3.00  3.00 

3.6   M   ft.    B.    M.   miter   sills 140.00  125.00 

91.7    M    ft.    B.    M.    framed    timber, 

square  edged,  sound 65.00  45*oo 

90.4    M    ft.    B.    M.    framed    timber, 

heart   70.00  50.00 


Lock  No.   15 — 

a 

3  acres  grubbing  and  clearing $100.00 

46,300  cu.  yds.   common  excav .70 

2,600  cu.   yds.   rock   excavation 3.75 

3,890  cu.  yds.  stone   filling 2.50 

32,180  cu.   yds.   concrete 8.25 

2,050  cu.  yds.   riprap,  hand  placed...  3.00 

3.6   M   ft.   B.   M.   miter  sills 100.00 

103    M    ft.     B.    M.    framed    timber. 

square  edged,  sound 65.00 

90.4    M    ft.    B.    M.    framed    timber, 

heart   

352  M  ft.   B.   M.  cofferdam  timber. . 

20  M.  ft.   B.  M.  sheathing 50. 

85,000  lbs.  placing  valves  and  special 

irons 


70.00 
60.00 


$100.00 
.56 
2.90 
2.90 
8.75 
3-00 
125.00 

46.00 

51.00 
46.00 
46.00 


Total    $360,173     $363,084 


Lock  tender's  house  at  Lock  No.   14...     $3,000 
Lock  tender's  house  at  Lock  No.   15...       3,000 


$2,525 
3,000 


„  u  r^^"^  ■2™w'1r'-r~^"'^  "'"  be  received  until  Jan. 
9  by  C.  A.  H.  McCauIey,  Ch.  Q.  M.,  U.  S.  A.,  Denver, 
Lolo.,  tor  constructing  a  swimming  pool  at  Ft.  Huachuca. 

'Berkeley  Cal.—W.  F.  McClure,  City  Engr.  writes 
that  the  Atlantic,  Gulf  &  Pacific  Co..  jfonadnock  Bldg., 
han  Francisco,  has  secured  the  contract  for  constructing 
the  proposed  municipal  work  at  the  following  bid-  Re- 
pair old  wharf  200  piles,  per  pile,  $6;  100  M  piles  in 
place,  per  M,  ft.,  $27;  760  ft.  3-pile  bent,  per  ft.,  $6  8o- 
^'u^^r  "■  ?<'"<^''ete  pile  approach,  per  ft.,  $14.50;  main 
wharf,  408x75  ft.  (lump  sum),  $28,000;  inner  wharf, 
4,040  so.  ft.  (lump  sum),  $1,600;  shed.  24x100  ft.  (lump 
sum),  $1,165;  shed,  16x60  ft.  (lump  sum),  $759,  4,400 
ft.  4-in  water  pipe,  50  cts  total,  $74,750.  Totals  of  other 
bids:  Burrell  Constr.  Co.,  San  Francisco.  $73,975-  Cot- 
ton Bros.  Co.,  Oakland,  $80,115:  Healey  Tibbitts  Constr. 
Co..  San  Francisco.,  $82,549;  Mercer  Frazien  $82,906; 
Pacific  Constr.  Co.,    San  Francisco.,  $76,205. 

•Greeley  Colo.— I.  L.  Thompson,  of  Ft.  Collins,  is  re- 
ported to  have  secured  the  contract  for  extending  Eaton 
ditch,  for  $3,000. 

Wilmington,  Del. — At  a  meeting  on  Dec.  10  of  the 
combined  committees  of  City  Council  and  the  Bd.  of 
Irade^  appointed  to  look  into  the  river  front  proposition, 
apppointed  the  six  engineers  who  were  to  investigate 
conditions  bearing  upon  selection  of  suitable  location  for 
terminal  point  and  site  for  a  pier,  made  their  report  The 
report  was  signed  by  Chief  Engineer  Theo.  A.  Leisen 
Water  Drat. ;  Alex.  T.  Taylor  and  Harry  L.  Maier,  of  the 
Street  &  Sewer  Dept.;  Edw.  R.  Mack,  of  the  Park  Comn.; 
City  Engr  Howard  B.  Griffith,  and  City  Councilman 
Matthew  L.  Kyle.  The  plans  as  proposed  showed  a 
i,ooo-ft.  wharf  at  foot  of  4th  St.  extended,  and  at  base 
of  pier  a  circular  plot  1,000  ft.  diam.  which  would  be 
used  as  a  terminus;  along  the  entire  river  front  extend- 
ed a  driveway  300  ft.  wide,  and  from  terminus  extended 
to  the  north  a  loo-ft.  boulevard,  to  be  known  as  the  North 
Boulevard,  and  connecting  with  Vandever  Ave  •  to  the 
west  extended  another  boulevard,  known  as  4th  St.  Boule 
connecting  with  7th  St.,  and  to  the  south,  the  South' 
Boule..  connecting  with  B  St.  extended  to  the  Christiana 
River.  No  estimate  of  cost  is  given,  nor  is  exact  location 
recommended. 

Washington.  t>.  C— Bids  will  he  received  at  the  Bureau 
of  Supplies  and  Accounts,  Navy  Dept.,  Washington,  D. 
C,  until  Jan.  2,  to  furnish  at  the  navy  yards  and  naval 
stations  the  following  supplies:  Puget  Sound,  Wash.: 
Sch.  579 — Single  frame  steam  hammer,  i  pattern  maker's 
lathe,  1  horizontal  boring,  drilling  and  milling  machine. 
Sch.  600— A  quantity  of  Sanderson's  steel.  Mare  Island, 
Cal.  Sch.  615 — I  power  punch,  i  motor  driven  emery 
grmder,  i  groover,  i  double  seaming  machine  and  i  hand' 
beading  machtne.  i  fresh  water  pump,  20  tons  crushed 
ganister  and  6,000  ganister  brick;  25,000  lbs.  galvanized 
sheet  steel.  Applications  for  proposals  should  designate 
the  schedule  desired  by  number.  E.  B.  Rogers,  Pay- 
master-Genl.,   U.  S.  N. 

Bids  will  be  received  same  time  and  place  as  above  for 
the  following:  Puget  Sound,  Wash.:  Sch.  439 — 3  pipe- 
bending  machines.  Sch.  579 — Drills  and  rachets.  New- 
port News.  Va.,  and  Quincy.  Mass.:  Sch.  614—40  mo- 
tors, 40  master  controllers,  40  shunt  motors,  20  series 
motors,  20  complete  controllers.  New  Orleans,  La.: 
Sch.  616 — 29  M.  ft.  clear  and  21  M.  ft.  common  cy- 
press, 130  M.  ft.  white  pine.  Sch.  617 — Bar  iron  in 
commercial  lengths,  3,900  lbs.  bolt  iron,  13,000  lbs.  bar 
steel,  a  quantity  of  tool  steel.  Sch.  620 — Sheet  brass, 
copper  rod.  sheet  copper,  etc.;  5,000  lbs.  ingot  copper, 
9,000  lbs.  pig  lead.  Sch.  622 — 2,800  ft.  seamless  drawn 
brass  pipe,  2,200  ft.  black  wrought  iron  or  steel  pipe 
and  2,200  ft.  galvanized  wrought  iron  or  steel  pipe, 
2,600  ft.  black  iron  pipe,  a  quantity  of  brass  globe 
valves,  check  valves  and  cross  valves,  etc.  Pensacola. 
Fla. :  Sch.  620 — 8,100  lbs.  sheet  lead.  Sch.  624 — Metal 
saw  machine,  sheet  steel,  tool  steel,  etc.  Bids  will  also 
be  received  same  place  until  Dec.  26  for  the  following; 
Boston,  Mass.:  Sch.  601 — Electric  supplies.  60  tons  .Al- 
bany sand  and  80  tons  molding  sand.  Sch.  609 — 6,600 
lbs.  round  rolled  bronze,  19,000  lbs.  seamless  brass  pipe. 
Sch.  610 — 20  doz.  brass  gate  valves,  8  doz.  Krass  check 
valves  and  50  doz.  brass  globe  valves.  Brooklyn,  N.  Y. : 
Sch.  60.2 — 625  lbs.  magnet  wire,  165  lbs.  .Advance  resist- 
ance wire,  platinum  wire.  20'V0lt  meters,  15  ammeters. 
Scb.  608 — 28,800  lbs.  G.  I.  sheet  steel.  18,100  ft.  leather 
belting.  Sch.  609 — About  58,000  lbs.  bronze  rod,  78,000 
lbs.  seamless  brass  pipe.  Sch.  610 — Brass  angle  valves, 
50  doz.  brass  gate  valves.  Sch.  611 — 50  doz.  brass 
unions,  bushings,  couplings,  tees,  etc.  Sch.  612 — 12,750 
lbs,  sheet  lead,  32,000  ft.  wrought  iron  or  steel  steam 
pipe.  Sch.  644 — so  M.  ft.  spruce,  2,^  M.  ft'  white 
liickory,  55  M.  ft.  white  oak.  Annapolis,  Md, :  Sch. 
406^10,500  pieces  opalite  tile.  Charleston,  S.  C. :  Sch. 
608 — 3,000  lbs.  galvanized  medium  steel  plates,  22,660 
lbs.   structural  plates  and  560  lbs.  steel  angles. 

Paxton,  Ill.—W.  B.  Flood,  Co.  Clk.,  writes  that  C.  F. 
Helman,  of  Paxton.  is  engineer  for  the  drainage  ditch  to 
be   constructed   in  Sugar  Creek  -Drainage   Dist. 


Monttcello.  ///.—Bids  will  be  received  until  Dec.  28  by 
the  Comrs.  of  the  Lake  Fork  Special  Drainage  Dist.  Coun- 
ties of  Piatt,  Champagn  and  Douglas  (T.  T.  Tucker, 
Chmn.)  at  Monticello,  for  cleaning  out  ana  repairing 
the  main  ditch  of  Sub  Dist.  No.  21.  Lake  Fork  Specid 
Drainage  Dist.,  requiring  37,228  cu.  yds.  excavation. 
Address  communications  to  Harvey  Fay,  Co.  Clk.,  Mon- 
ticello. 

Ft.  Wayne,  Ind. — It  is  reported  that  bids  will  be  re- 
ceived by  David  Sprindlcr  (Supt.  of  Drains)  until  Dec 
28,  for  the  construrtion  of  a  ditch  in  Perry  Township. 

Princeton,  Ind. — Oo.  W.  Smith,  of  Owensville,  and 
Thos.  J.  Johnson,  of  Mt.  Vernon,  are  reported  to  have 
petitioned  for  the  construction  of  a  drain  75  miles  ia 
length  through  Gibson  and  Posey  Counties. 

Council  Bluffs,  la.—W.  C.  Cheyne.  Co.  Aud.,  write* 
that  bids  will  be  received  on  Jan.  9  for  the  construction 
of   the  Avoca  drainage   ditch,  probable  cost   $2,914. 


Creston,  la. — See  "Bridges." 


Forest  City.  Ia. — L.  J.  Nelson,  Co.  Aud..  writes  that 
bids  will  be  received  on  Jan.  7  for  constructing  ditches 
3  and  1 1 ;  probable  cost  $8,464.  Engineer,  E.  W.  Burgkt. 
of    Britt. 

Louisa,  Ky. — Bids  will  be  received  by  Lieut. -Col.  J.  G. 
Warren.  Corps  Engrs.,  U.  S.  A.,  Cincinnati,  ,  O.,  until 
Jan.  20  for  raising  crest  of  Lock  and  Dam  3,  Big  Sandy 
River,  near  Louisa.  Ky.,  as  advertised  in  Ijie  Engineer- 
ing Record. 

'Ne-ui   Orleans,    La. — The  State   Board   of  Engineers   is 

reported   to    have    on    Dee.    10    awarded   the    contract    for 

earthwork  on  Waltzer  levee  to  Pat  H.  Lyons,  at  24.48  cts. 

per  cu.  yd.  and  to  B.  W.  Borne  for  revetment  at  the  Old 

-  Quarantine  Levee.  $1.23  per  lin.  ft. 

Saginaw.  Mich. — Bids  will  be  received  by  Col.  Chas.  E, 
L.  B.  Davis,  Corps  Engrs..  U.  S.  A.,  Detroit,  until  Jan. 
16,  for  dredging  in  Saginaw  River,  as  advertised  in  The 
Engineering  Record. 

Menominee,  Mich. — It  is  reported  that  surveys  are  now 
being  made  in  Menominee  County  for  a  new  section  o£ 
drainage  canal. 

Keweenaw  Bay  Mich. — The  Chief  of  Engineers  is  re- 
ported to  have  recommended  to  Congress  the  construction 
of  a  harbor  at  th  eastern  entrance  to  Keweenaw  Canal  at 
a  cost  of  $210,000,  provided  land  can  be  secured  at  rea- 
sonable cost.  The  object  is  to  provide  a  harbor  where 
vessels  may  lie  in  time  of  storm,  and  where  eastbound 
boats  going  through  Keweenaw  Canal  may  wait  for  clear- 
ing weather  before  passing  out  into  open  water  of  Lake 
Superior. 

Grand  Rapids,  Mich. — Bids  will  be  received  until  Jan. 
15  by  Maj.  Chas.  Keller,  (Zorps  Engrs.,  U.  S.  A.,  57 
Park  St.,  Grand  Rapids,  for  furnishing  stone  for  pier 
filling  and  rip-rap  at  various  harbors  on  eastern  shore 
Lake  Michigan. 

Greenwood,  Miss. — Bids  will  be  received  until  Dec.  3« 
hy  the  Drainage  Comrs.  (G.  W.  Holmes,  Pres.)  at  the 
Court  House,  Greenwood,  for  constructing  main  drains 
in  the  Jones-Walton  Drainage  Dist.,  requiring  the  clear- 
ing of  the  right  of  way  and  digging  about  6  miles  of 
ditches,  including  the  removal  of  about  66,000  cu.  yds. 
of  dirt;  also  separate ,  bids  same  time  and  place,  main 
drains  in  Ellsberrv  Drainage  Dist.,  including  clearing 
right  of  way  and  digging  about  1 1  miles  of  ditches,  re- 
quiring removal  of   178,000  cu.  yds.  of  dirt. 

Morris  Plains,  N.  J. — See  "Water." 

Atlantic  City,  N.  /.—Prof.  Lewis  M.  Haupt,  of  Phila- 
delphia, Fa.,  is  reported  to  have  prepared  and  sub- 
mitted to  the  business  men  plans  for  improving  and 
deepening  the  channel  to  the  Atlantic  City  harbor;  he 
estimates  the  cost  about  $500,000. 

Atlantic  City,  N.  J. — Bids  were  opened  by  the  Streets, 
Walks  and  Drives  Com.  (Wm.  Riddle,  Chmn.)  on  Dec. 
9  for  the  construction  of  a  concrete  boardwalk  along 
ocean  front  between  Pacific  Ave.  and  Connecticut  Ave., 
to  be  about  2,900  ft.  in  length,  and  the  lowest  bid  re- 
ceived was  that  of  the  Raymond  Concrete  Tile  Co.,  at 
$53,535- 

Icrsey   City,   N.  J. — See   "Paving  and    Roadmaking." 

Jersey  City,  N.  J. — A  contract  is  reported  to  have  been 
filed  here  providing  for  the  erection  by  the  Pennsylvania 
Railroad  Co.  of  a  pier  for  the  Adams  Express  Co.  north 
of  its  station  in  this  city.  The  pier  is  to  be  of  steel 
frame.  120  ft.  wide  and  510  ft.  long,  and  3  stories  high. 
Cost,  about  $8^,000. 

Brooklyn,  N.  Y. — There  is  now  on  file  at  the  office  of 
The  Engineering  Record,  239  W.  39th  St..  N.  Y.  City,  spe- 
cification No.  1,571  calling  for  the  completion  of  a  dry- 
dock  at  the  Navy  Yard,  also  an  inventory  of  plant,  ma- 
chinery, tools  and  appliances  of  (jco.  B.  Spearin,  in  pos- 
session of  the  U.  S.  Government  at  the  Navy  Yard,  for 
use  in  the  construction  of  the  granite  and  concrete  dry 
dock,  recently  under  contract  with  him,  and  material  on 
hand  for  prosecuting  the  work  of  construction,  and  bids. 
for  furnishing  material  and  completing  same  will  be  re- 
ceived at  the  office  of  the  Bureau  of  Yards  and  Docks, 
Navy  Dept.,  Washington.  D.  C,  until  Jan.  18.  R.  C. 
Hollyday,  of  Washington,  D.   C.,  is  Chief  of  Bureau. 

Ft.  Caswell,^  N.  C. — Lieut.  L.  Cravens,  Constr.  Q.  M.. 
U.  S.  A.,  writes  that  the  following  are -the  bids  opened 
on  Nov.  30  for  building  crcosoted  bulkhead  at  Ft. 
Caswell:  Aisop  &  Pierce,  Newport  News.  Va.,  $12,000; 
A.  J.  Bobbins,  Southport,  N.  C,  $8,640;  Rich.  Parrott. 
Newburgh,  N.  Y.,  $8,944. 

Portsmouth,  O. — It  is  stated  that  bids  are  wanted'  until 
Dec.  23  for  $20,000  Kendall  Ave.  subway  bonds.  Fil- 
more   &  Musser,  City  Aud. 

Hamilton,  O. — -The  Butler  County  Comrs.  are  reported 
to  have  decided  to  proceed  at  once  with  the  diversion  of 
Crawford  Run.  This  will  result  in  making  it  possible  to 
sewer  and  pave  the  4th  Ward  of  the  city;  the  cost  will 
be  about  $75,000. 


'Items  marked  thus  give  the  names  of  parties  awarded  contracts. 
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^-1     .1.1.  O. — Local  »nM  icpecti  alalt  that  tbe  city 
•f  rii  iilMil.  Ike  Dctxait  *  CWvdand  and  the  QcTclaad 


li  amend  joiathr  abont  $6«7t- 
9**  far  anr  dacks.  OBoe  butlaiiiai  of  bndc  and  atoae 
an  ta  ha  Aah  as  tkc  wcM  pier,  tka  land  cod,  at  a  coat 


•(  tit,aoa      Adiajaiac  Ike  eScea  win  be  {reufal  sbedt. 
daa  n.  laaf,  of  Iroa  aad  (ttcl,  and  <  ~ 

t«  to  the  pieia  will  coat  $64 

L — Sec  "Power  Plaat*.  Caa  and  Electridty.' 

£>w^  Pa. — Bida  win  be  iac«i»cJ  until  Feb.  a  by  the 
Ene  Dock  Caaa.  (Clark  Okb.  Pres.)  for  farni»hing  ma- 
terial aad  caaatroctiac  pobtic  steamboat  landing  at  Port 
•(  Eric  aboal  S4S  ft.  ioac  and  loo  ft.  wide,  as  adrer- 
liaad  ia  Tke  ragiiii  1 1  lag  Kccord. 


U. 


Mtmfkit.  r««k— Cap*.  W.  D.  Caoaor,  Coroa  Ea(n.; 
.  S.  A.,  writea  that  no  bida  were  opened  on  Nor.  »$  by 
c  llisaiaaippt    Kivcr   Coeui,    lat   aiid    ad   Dittricta,    for 
tfa^aoe  ca.  jda.  lerec  work  and   40,000  en.   yds. 
|c  dilck  ia  Upper  St.  Frauds  Lerec  DisL,  the  ad- 
barittc  been  withdrawn.     New  bids  wiU  prob- 
^Ir  ke  caned  for  Uter. 

iMbr.  Trr.— Capt  W.  P.  Woolen.  Corp*.  Engrs..  U. 
&  A-  write*  that  the  followiac  are  the  totals  of  bids 
aatata  ea  Nor.  18  for  cooatractinc  locks  and  dams  on 
Trinity  Rrrer.  Tex:  (a)  Lock  and  Dun  No.  a,  (fc)  No.  4: 
D.  C  McCord.  Dalla*.  a  $i]S.Si5;  Ball-Carden  Co^  Dal- 
laa.  a  $>as>4Sa.  b  $ia<.U9:  Midland  Bridge  Co.,  Kansas 
Oty.  Moi.  •  »a)>.>4'.  b  f2j6.44S. 

*Cah«t*M.  rcr.— John  D.  Kelly.  Oty  Secy.,  writes 
oat  Ike  cOBtract  for  coastmcting  concrete  drain  on  igth 
Si.  (bida  oaeaed  Nor.  30)  ha*  been  awarded  to  Kelso  & 
VaaHcO.  of  (Mreston.  for  $17,735. 

Tt*. — Local  press  reports  state  that  the  foi- 
led on  Not.  a  I  by  Capt.  John  C 
■    at  Aran, 
ton.    (b) 


^  are  the  bids  opene_ _.  _,   ^ 

OahijL  Cotm  Engrs..  U.  S.  A-  for  jetty  work  a't  Aran. 
«a  Pass.  Tea. — (a)  So.ooo  tons  nprap,  per  ton,  (b) 
Hi«ao _taaa_  stone,  per  too;  (c)  track  and  tresUe.  per 
'  ~       "      "  '  Daniel    M.    Picton,    a    $3.50, 

Chas.  (3arke  &  Co..  a  $4,  6 
$3.80,   b  »4-90, 

were  opened  same  time  and  place  for  dredging 
.,k  Turtle  Core,  between  Aransa*  Pass  and  Corpus 
Chriad  Bay.  about  8as.ooo  cu.  yd*,  (price  given  per  cu. 
T*.):  Bowers  Southern  Dredging  Co..  it  cts.;  American 
Dredfiag  Co.,  wH  cts,  and  the  K  ^     -  . 

MeUeTAIa.,  14H  cts. 


ft.    (i)    wharf,    per    ft.: 

*  $4-37.  c  *6.ii,  d  $j.io; 

$5.  t  K-75.  d  la-ao;   Christie  ft   Low, 


&/  »-30. 


Home  Dredging  Co.,  of 


NtrfoU.  Fa.— Bids  will  be  receired  until  Dec  j6  by 
tkc  Barcaa  of  Supplies  and  Accounts.  Navy  Dept., 
WaaUagton.  D.  C,  for  furnishing  at  the  Nary  Yard, 
talk,  tke  following  supplies:  Sch.  No.  6ai,  boiler 
*\  Sck.  607.  vellow  pine;  Sch.  609,  brass  and  cop- 
porpipe;  Sck.  611,  pipe  ttings;  Sch.  612,  machine  tools. 
ApfScstioas  for  proposals  should  desienate  the  schedule 
dcaned   by   number.     E.    B.    Rogers,    Paymaster    General, 

'Wmuom.  Wis. — Bids  were  opened  Dec.  3  by  the 
Caawi.  of  tbe  Daocy  Drainage  Dtst.  (Geo.  H.  Reynolds. 
ChaM.).  at  the  oSce  of  tbe  Clk.  of  the  Circuit  Court,  at 
^^aaan.  for  constructing  a  main  ditch  and  all  '  its 
■ran)  be s,  and  the  contract  for  constructing  same  is  stated 
ta  ba«c  been  awarded  to  Chaa.  Forrestal,  of  Milwaukee, 
at  6.9  cts.  per  cu.  yd.;  total,  $83,000.  Engrs.,  the 
Hanaaa  Eng.  Co..  109  S.  JeSeraon  Are.,  Peoria,  111. 

Baa  CMrr.  Wit. — Lang  ft  HcAnulty.  of  Eau  Oaire, 
■ic  lepoited  to  have  been  selected  to  pre-<are  plans  for  a 
daai'to  be  constructed  across  Chippewa  Hirer,  in  the  5th 
Ward,  t»  coat  about  $10,000. 

FtUrbore,  Onl. — Bids  will  be  receired  until  Feb.  i  by 
I.  K.  Jones.  Secy.  Dept  Railways  and  (Unals,  Otuwa. 
for  tke  works  connected  with  the  construction  of  Sec.  2, 
Oatario-Kice  Lake  Dir.,  Trent  Canal. 

Btrmt,    SuMUtrlauJ. — Tbe    National    Council    has     ap. 
Ike   protect   of   paralleling    Simplon    tunnel,   thus 
doable  track  construction. 


PROPOSALS  OPEN. 
For  Proposals  see  pages  68  and  70. 


Oaae. 
Dae  ai. 
Dec  as- 

Dec  ay. 
Dec  >7. 
Dec  JO. 


WATER. 

Sec  Eng. 
Record. 

Elactrie  pampa,  Hamilton,  Dnt    Dec.     7 

Gate  bonae,  Rochester,  N.  Y Dec.  at 

Water  wks.  Sank  Rapida,  Mian Dec  14 

Mains,   Ft.  Learenworth.    Kan Dec  ai 

C.   i.    pine,   etc..   Pananu Dec  at 

Reaerroir,    Norway,    Ma.    Nov.  i< 

Piping,  Orange,  N.  T Dec  14 

Machinery    for  well,  Winnipeg,   Man.. Dec  14 

WaMr  wka.,  Tucson,  Ariz.    Nor.  le 

Boiler*  for   sale.  Ft.   Wayne,  Ind Dec  ai 

Adr.   Dec  ai. 

Filter  plant,  pipe,  etc.  Guthrie,  Okla..Dec  at 

Pipe,  Morria  Plains.  N.  J Dec  xi 

Dec  14 


Layiac  pipe.  Phoenix, 
Aor.  Dec    14,  ai. 


Arii;.' 


I 

Jan.  7. 

Jaa.  9. 

Jam.  i» 


Jaa.  tj. 

Jaa.  1$. 

te  •'• 

Feb.  I. 

Apr.  I. 


SEWERAGE  AND  SEWAGE   DISPOSAL. 

Dee.  *«.     Elgin,   lU Dec.  at 

Dec  a«.     Springfield.   O.    Dec  ai 

Dec  27.     VonuistowB,     O Dec.  31 

Des.  at.     EraaaiPille,    Ind.    Dec     7 

Dec  30.     Baftford,    Conn Dec  at 

X>ec  31.     Madison,  Gt.   Dec  ai 

— .    Vaalara.   CaL    Nor.    a 

— .     Saulk    Bead     Ind No*.  2) 

J.     Salt  Lake  City,  Utah Dec  14 

J.     Ctncinnat!.    O Dec.  at 

3.     Hot  Springs,  S.  D. Dec  at 


Rpa,  Wlnnipea.  Man.    Nor.  ja 

Water  wofka,  Maxton.  N.  C Dec  at 

Air  riMprraani,  Aurora,  IlL  Nor.  jo 

Water  works,  Laa  Animas,  Ctio Dec  14 

Water  wks.,   Worthington,  O Dec  14 


Dsc 


an.    10.  Pub.  bldg.,  Punta  Gorda,  Fla.  ...... ..Dec  at 

an.      J.     Canton,   O Dec  ai 

an.      6.     Durango,  Colo Dec  14 

Adv.  Dec.  14. 

an.      6.     Hanlry  Falls,  Minn Dec  at 

an.    14-     Clinton,  la.    Uec.  ai 

aiu    IS.  Manila,    P.   I.     Ady.   Oct  ai  to  Nov.  16. Oct.  a6 

.    IS-     Santa    Monica,    CaL    Dec.     7 

,    IS.     Maxton.  N.   C Dec.  ai 

an.   15.     Fredonia.     Kan Dec.  at 

^an.    — .     Lexington,  Ky.   Nov.  3a 

Mar.     1.     Tracr,  la.  Dec.  at 

BRIDGES, 

Dec  a4.     Greefield,  Ind.  Dec.  14 

Dec  a6,     Peru,    Ind.    Decaj 

Dec  a7.     Baltimore,  Hd.   Dec  14 

Dec.  17.     Mt.   Holly,  N.  J Dec  ai 

Dec.  a?.     Trov.  O Dec.  at 

Dec  aS.     Randolph,  Kan Dec  14 

Dec  30.     Kings  Ferry.  Ga Dec   14 

Dec.  30.     Indianapolis,    Ind Dec.  at 

Dec  31.  Canton,  Oina.    Adv.  Oct.  a6,  Nov.  a.. Oct.  a6 

Dec.  31.     Victoria,- B.  C Dec.  14 

Dec  — .     Ventura,    Cal Nov.    a 

Jan.      1.     Topcka.  Kan Nov.  30 

Jan.      a.     New  Orleans,  La.   Dec     7 

Jan.      a.     Madison,  Ark.  Dec  14 

Tan.    a.     Grants  Pass,   Ore Dec.  14 

Jan.      3.     Tipton.  Ia Dec  at 

Jan.      3.     West  Union,  O Dec.  at 

Jan.      6.     Colfax,     La.     Dec.     7 

Jan.     6.     Ft.     Monroe,     Va Dec.     7 

Adv.  Dec.  7  to  21. 

Jaiu      6.     Hammond,  Ind. Dec  14 

Jan.      6.     Attalla,    Ala Dec.  31 

Jan.      7.     Wilmington,    N.   C.    Nov.  16 

Adv.  Nov.   16  to  Dec.  21. 

Jan.      7.     Salem,  S.  D Nov.  16 

Jan.      7.     Creston,  la. Dec-  31 

Jan.      8.     Waseca,  Minn.   Dec.  14 

8.     Bethany.    Mo.    Dec  31 

8.     Ocala.    Fla Dec.  ai 

10.     Kedfield,   S.    D Dec.  31 

10.     Wayne.  Neb Dec.  ai 

14.     Geneva.    Neb Dec   31 

IS-     Fremont,    Neb Dec.  14 

17.     Washington,    Pa Dec.  21 

I.     St.  Charles,  Mo Dec.  14 

I.     I-e  Roy.  N.  Y.    Adv.  Dec  11 Dec.  31 

1.  South   Bend,   Ind Dec.     7 

PAVING  AND  ROAD  MAKING. 

.  24.     Buffalo,     N.    Y Dec.   14 

.  24.     Boston,   Mass •' Dec.  21 

.26.     Pottsville,   Pa , Dec   14 

.  26.     Washinijton,    D.   C    Dec.  31 

.  27.  New  Brunswick,  N.  J.  Adv.  Dec,  14,  21. Dec.  14 

.  37.     Heading,  Pa Dec.  14 

.  27.     Baltimore,   Md Dec.  31 

.  28.     Racine,  Wis Dec  14 

.  28.     Jamestown,    Colo Dec.  21 

.  30.     Columbus,    O Dec.  21 

.  .ti.     Towanda,   Pa Dec.  21 

.  31.     Ft.    Rosecrans     Cal Dec.  21 

.  — .     Ventura.    Cal Nov.    a 

2.  Rideefield,    Conn Dec.     7 

3.  Little  Rock,  Ark Dec.  14 

2.  Jersey   City.   N-   J Dec.  21 

3.  Salt   Lake  City,  Utah Oct  19 

Adv.  Oct.  IQ  to  Nov.  9  and  30,  Dec.  7. 

4.  Cleveland,   O Dec.  14 

6.     Logansport,  Ind Dec  14 

6.     Lebanon,  Ind Dec  14 

6.     Danville,  Ind Dec  14 

6.  Crownooint,   Ind Dec.  21 

7.  Vincennes,    Ind Dec.  3i 

!an.  7.  Virginia,  Minn .Dec.  21 
an.  7.  Versailles,  Ind.  Dec  21 
an.  10.  Knox,  Ind Dec,  14 
an.  10.  Ft.  Washington,  Md Dec.  21 
an.    It.     Noblesville,   Ind Dec,  at 

Jan.  16.     Lewiston,     Idaho Dec.  21 

Jan.     17.     Washington.    Pa Dec.  ai 

Jsn-  — .     Jackson,    Mich Nov.  33 

Feb.     4.     Brick  paving,   Billinsrs,  Mont Nov.  33 

Adv.  \ov.   23,  30,  Dec.  14,  21. 

Feb.     4.     Macadam.    Billings,    Mont Nov,  33 

Adv.  Nov.  23,  30.  Dec.  14,  21. 
Feb.   15.     Santa    Monica,    Cal Dec.     7 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 


Dec. 
Dec 
Dec. 
Dec. 
Dec. 
Jan. 
Jsn. 


Jan. 
T^n. 
Feb. 
Feb. 
Apr. 


Dec  33. 

Dec  23. 

Dec.  24. 

Dec.  24. 

Dec.  26. 

Dec.  27. 

Dec.  27. 

Dec  37. 

Dec.  27. 

Dec.  27. 

Dec.  27. 

Dec.  27. 

Dec.  29. 

Dec  30. 

Dec.  31. 

Dec  31. 


Washington.    D.     C Dec.  21 

Monterey,  (M Dec.  14 

Columbus,  O Dec.  at 

Richmond,    Va Dec.  21 

Trenton,   N.   J Dec.  31 

Charlestown,   W.   Va Dec.  21 

Washington,  D.    C.    Dec.  ai 

Jersey    City,    N    J Dec  21 

Panama     Dec  ai 

Newburg  Heidits,  O Dec  14 

Washington    D.  C.  Adv.  Dec.  7  to  21.. Dec.     7 

Lecompte,     La , Dec.  21 

I.agrange.  Ga Nov.  <|e 

I.amont,    N.    Y Dec.  ar 

BUILDINGS. 

Post  bidgs..  Ft.  Des  Moinei,  la Nov,  3a 

Adv.  Nov.  30  to  Dec.  21. 

Fire  escapes  on  School,  Lorain,  O Dec  14 

Station     house    improv..     Brooklyn      N. 

Y :.:... .Dec  14 

Hf g.   school,    Boston.   Mass Dec  ai 

Schools,   New  York,   N.    Y Dec  ai 

Pub.   bldg..  San   Francisco,  Cal Dec.     7 

School,   Hallock,   Minn Dec.     7 

.School,    Tulalip.    Wash Nov,  3a 

Htg.  armory.   Cincinnati,  O Dec  14 

School     New  Haven,   Conn Dec  14 

Tail    addition,    Allentown,    Pa Dec    ai 

Hotel,  Ft.   Wayne,   Ind Dec.  at 

School,    Viola,    Kan Dec,  31 

Poat  office  I.ancaster,  Pa Nov.  i< 

Church,    Fatl»   City,    Neb Oct.  itf 

Addition  to  school,   Philmont,  N,  Y Dec.  21 


Industrial    plants.    Ft.    William,    Ont...May  11 

School,   Anderson,    Ind Sep.  at 

Fire  house,  Ventura,   Cal Nov.    2 

V.  M.  C.  A.,  Aurora,  111 Nov.    9 

Bath   houses,    Toronto,    Ont Nov.  23 

Y.  M.  C.  A,  bldg.,  Plattsburg,  N.  Y Nov.  30 

Dwellings,  Greenville,  Pa.   Nov.  3a 

School,    Paris,   111 Nov,  30 

Schools,    Orono,    Me Dec.  21 

Pub.  bldg.,   Flint,   Mich Nov.  23 

Post  office.  South  Bend,  Ind Nov.   16 

School,    Milwaukee,    Wis Dec.  21 

Post  office  bldg.,  Albuquerque,  N.  M.. ..Nov.  23 
Adv.  Nov,   23,  30. 
Library,   Oklahoma    City,    Okla Dec.     7 

Bank,  Kaston,   Pa Dec.  14 

Guards  and  gates  for  U,  S-  Bldg,,  Bal- 
timore,   Md Dec.  21 

School,    Coopersville,   Mich Nov.    9 

Post  oflfice  extcn.,  Wichita,  Kan Nov.  23 

School.   Cincinnati,   O Nov,  3a 

Adv.  Nov.  30  to  Dec.  21. 

School  plans.  Madisonville,  O Dec.  14 

Add.    to   school,    Slayton,    Minn Nov,  23 

Laboratory,    Washington,    D,    C Dec.     7 

Htg.,    etc..    Post    Office    bldg.,    Trenton, 

N.  J.  Adv.  Dec.   14,  21 Dec.   14 

Schools,  Colville,  Wash.   Nov.  30 

Plumb,,  etc.  Post  Office,  Trenton,  N.  J.. Dec.  14 

School,  Cheyenne,  S-  D Nov,  3a 

Schools.     Colma     Sta.,    Wis Dec,     7 

y,  M.  C.  A.  bldg..  Phoenix,  Ariz Dec.  14 

Pub.   bldg.,  Columbus,  O Dec.  21 

School,    Ft.    Smith,    Ark Dec.     7 

Post   bldgs..    Ft    Wood,   N.   Y.    Harbor, 

N.   Y,  Adv,  Dec,    14,  21 Dec.  14 

Jan,    13.     Sale   and  removal  of  bldgs..   Ft  Wood, 

N,  Y.  Harbor,  N.  Y.  Adv.  Dec.  14,  21.  Dec.  14 
13,     Post  bldg,  improv,.  Ft,  Monroe,  Va...Dec.  ai 

13.  School,  Santa  Fe,   N.  M Dec  ai 

14.  Light  station,  Alaska Nov,  33 

Adv.  Nov.  23  to  Dec.   14. 

14.     Indus,  plant,  Oxford,  Md ,,..,Nov,  23 

14.     Pub.  bldg..  Ft.  Andrews,  Mass Dec-  2t 

14.  Post   Office,    York,    Neb Dec     7 

Adv.   Dec.   7.    14. 

15.  Church,    Pemberville,    O Nov.  3a 

15.     School,    Winnebago,    Neb Dec.     7 

15.     Pub.    bldg.,    Chicago,    III Dec.     7 

IS.     Heating    Capitol.    Washington,    D,    C--Dec,     7 

Adv,   Dec,   7   to  21. 
IS,     Y.  M.  C.  A.  bldg.,  Martinsburg,  W,  Va.Dec.  14 

IS.     Post  Office,  Houston,  Tex Dec,  14 

15-     School,    Flint,    Mich Dec  ai 

IS,     School,    BrittoHj    Wis Dec  at 

17.     School,   Pine  Ridge  Agency,  S,  D Dec,     7 

17.     Post  Office,  East  Liverpool,  O Dec.  14 

20.  School,   Richmond,   Va Dec.  14 

20-     Post  office,   etc.,   Asheville,   N.   C Dec,  3i 

21.  Post    office,    Gainesville,    Ga.     .* Dec.  21 

22.  Post  office,   bldg.,   Mitchell,  S,  D Dec,  21 

Adv.  Dec.   21. 

— '     School.    Mankato,    Minn Nov.  33. 

School.   Washington,    D.   C Nov.    9 

School,    Madison,    Minn Nov.  16 

School,    Bardstown.    Ky Dec,     7 

Church,  St.  Louis,  Mo Dec.  21 

I.     Plans  for  Capitol,  San  Juan,  P.  R Sep.  at 

I.     Court   house    and  jail.   Cairo.   Ga Oct.- a6 

I.    Jail,    Green   Bay,   Wis Dec.     7 

I.     School,  Quitman,  Miss Dec.  14 

I.     Clubhouse,  Kenwood,  Mo Dec.  14 

I.     School,  East   St   Louis,   111 Dec.  21 

I.     Hospital,    Durham,    N.    C Dec.  ai 

15.     School,  Conway,  Ark Dec.  14 

— .     College,   Agricultural    College,   Mich Oct.  19 

— .     Jail,    Ocilla.    Ga Dec.     7 

— .     City   Hall,   Des  Moines,   la Dec.  21 

2S.     P.   O.   plans.  New  York,  N.   Y Nov.  3a 

I.     Hotel,    South    Braintree,    Mass,. Nov.  3* 


Jan. 
Tan 
Jan. 

Jan. 
Tan. 
Jan. 

Tan. 
Jan. 
Jan. 
Jan. 

Tan, 
Jan. 
Jan, 
Tan, 
Jan. 
Jan, 
Jan. 
Tan, 
Jan, 
Jan. 

Jan. 
Tan. 
Jan. 


Jan.  — . 
Jan.  — . 
Jan,    — . 


Feb. 
Feb. 

Feb, 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb, 
Feb. 
Mar, 
Apr. 


MISCELLANEOUS. 

Dec.  23.     Dredge,   Portland,    Ore Nov.  3a 

Adv.    Nov.   30   to  Dec.   21. 

Dec.  26,     Supplies,  Norfolk,   Va Dec.  31 

Dec,  26,     Supniies,    Washington,    D,    C Dec,  31 

Dec.  27.     Removal    of    wreck,    Boston,    Mas* New.  30 

Adv.    Nov.   30  to  Dec.   21. 

Dec.  27.     Sanitary    fixtures,    etc.,    I'anama Dec     7 

Dec  27.     Vacuum   clean,    system.    New   York,    N. 

Y.    Adv.   Dec.  7,   14 Dec.     7 

Dec.  27.     Ditch,,  Jefferson,  la Dec  14 

Dec.  27.     St.    cleaning,    Indianapolis,    Ind Dec.  21 

Dec.  28.     Ditch,  Anderson,  Ind Dec  14 

Dec,  28,     Drain,  Ft.  Wayne,   Ind Dec.  21 

Dec.  28.     Ditch,   Montecello,    111 Dec.  21 

Dec.  31,     Garb,   disposal,    Altoona,    Pa Dec.     7 

Dec.  31.     Ditch,   Greenwood,  Miss Dec.  2t 

Jan.      2.     Steam  gauges,  etc.,  Panama Dec.  14 

Tan.      2.     Hammer,  lathe,  etc.,  Washington,  D.  C.Dec.  21 

Jan.      2.     Wire,  etc.,  Jersey  City,  N.  J Dec.  ai 

Jan.      6.     Conduit       and      embankment,       Boston, 

Mass.     Adv.    Dec.    7    to    21 Dec.     7 

Jan.      6.     Lumber     etc.,    Panama Dec.  21 

Jan.      7,     Ditch,    Desmet    S,    D Nov.  3* 

Jan,      7,     Garb,    disposal,    Reading,    Pa Dec,     7 

Jan.      7.     Ditch,  Aitken,   Minn Dec  14 

Jan.      7.     Ditch   work.   Forest   City,    la Dec.  21 

Jan.      7.     Pipe  and  t-ement,   Creston,  la Dec.  21 

Tan.      9,     Ditch    work.    Council    Bluffs,    la Dec,  21 

Jan.      9.     Swimming  pool.    I't,   Huachuca,  Ariz.. .Dec.  21 
Jan,    10.     Dump  scows,  Wilmington,  N.  C Dec,  14 

Adv.  Dec.   14.  21.  0 

Jan.    II.     Dredging,   Washington,  D.  C Dec,  14 

Adv.  Dec.   14,  21. 
Jan.    14.     Garbage    plant,    Columbus,    O Nov.  3« 

Adv.  Nov,   30,  Dec,   7. 

Tan,    15.     Pier,    Santa    Monica.    Cal Dec.     7 

Jan.    IS.     El.  ry.  work,  Donora,  Pa Dec   14 

Jan.    15,     R,    R.    work.   Ft    Standish,   Mass Dec.  21 

Jan.  16,     Ditch,    Estherville,    la Dec.   14 

Jan.    16.     Dredging,  Saginaw,  Mich.  Adv.  Dec  21  .Dec.  21 

Jan.    18.     Dry  dock,  Brooklyn,  N.  Y Dec.  21 

Jan.    20.     Dam   work,    Louisia,    Ky Dec.  21 

Adv.    Dec.  21. 

Feb.     I.     Canal    work,   Peterboro,  Ont Dec.  31 

Feb.     4.     Steamboat    landing,    Erie,    Pa Dec.  3t 

Adv.    Dec,    21. 

Feb.  II.     Garb,  reduction,   St   Louis,   Mo Dec-  21 

May     I.     El.    ry.,   Buenos   Aires,   S.    A Dec.  21 


*IUmt  markti  thut  givt  the  names  of  pariUs  awarded  contracts. 


CURRENT    NEWS   SUPPLEMENT 


L^ 


DECEMBER  28,  1907. 


DIRECTORY     OF     NATIONAL    TECHNICAL 
AND    TRADE    SOCIETIES. 

American  Society  of  Civil  Enciheers.  Secretary 
Charlei  Warren  Hunt,  230  West  57th  St..  New  York, 
Annual  meeting,  New  York,  Jan.  15-16.  1908.  Next 
meeting.  Jan.  8,  1 908 :  Informal  discussioa  on  rein- 
forced concrete,  opened  by  E.  P.  Goodrich, 

American  Socisrr  or  Mechanical  Engineers.  Sec- 
retary. Calvin  W.  Rice»  29  West  39th  St,  New  York. 
Next  meeting,  Jan.  14,  1908.  Paper  on  "Car  Lighting," 
by  R.  M.  Dixon. 

American  Institute  of  Electrical  Engineers.  Sec- 
retary,   Ralph    W.    Pope,    39   West  39th    St.,   New   York. 

American  Institute  of  Mining  Engineers.  Secretary, 
R,  W.  Raymond,  29  West  39th  St,  New  York, 

National  Fire  Protection  Associatiow.  Secretary, 
W.  H.  Merrill,  Jr.,  Chicago. 

American  Institute  of  Arcbitects.  Secretary,  Glenn 
Brown,  Washington.  D.  C. 

Association  of  Engineering  Societies.  Secretary, 
Frederick  Brooks,  31   Milk  St.  Boston,  Mass. 

American  Socisty  of  Heating  and  Ventilating  En- 
-GiNBERS.  Secretary,  W,  M.  Mackay,  113  Beekman  St, 
New  York.    Annual  meeting.  New  York,  Jan.  ai-23,  1908. 

Canadian  Society  of  Civil  Engineers,  Secretary, 
Clement  H.  McLeod.  413  Dorchester  St.,  West,  Mon- 
treal.    Annual  meeting,  Alontreal,  Jan.  28,  1908. 

Society  for  thb  Promotion  op  Engineering  Educa- 
tion. Secretary.  Prof.  M.  S.  Ketchum,  University  of 
"Colorado.  Boulder.  Colo, 

American  Society  for  Testing  Materials.  Secretary, 
Prof.  Edgar  Marburg.  University  of  Pennsylvania, 
Philadelphia.  Fa. 

American  Railway  Engineering  and  Maintenance 
•OF  Way  Association.  Secretary,  E.  H.  Fritch,  962 
Monadnock  Block,  Chicago. 

American  Water  Works  Association.  Secretary  J. 
M,  Diven,  Charleston,  S,  C 

American  Public  Works  Association,  Secretary,  W, 
H,  Flint,  Chattanooga, 

Association  of  American  Portland  Cement  Manv- 
FACTURERS.  President,  John  B.  Lober:  Secretary.  Percy 
H,  Wilson.     Omce,  1232  Land  Title  Bldg.,  Philadelphia. 

National  Association  of  Cement  Users.  President, 
Richard  !>.  Humphrey,  Harrison  Building,  Philadelphia. 
Annual  convention.  BuflFalo.  N.  Y.,  Jan.  20-25,  1908. 

American  Society  of  Refrigerating  Engineers.  Sec- 
retary, H.  W.  Ross,  Room  806,  258  Broadway,  New 
York. 

American  Public  Health  Association.  Secretary, 
Dr.  C.  O.  Probst,  Columbus.  O, 

Association  of  Railway  Superintendents  of  Bridges 
AND  Buildings.  Secretary.  S.  F.  Patterson,  Concord, 
N.  H.  ,  «. 

American  Street  and  Interurban  Railway  Associa- 
tion. Secretary,  Bernard  V.  Swenson.  29  West  39th 
St.  New  York. 

American  Foundrymen's  Association.  Secretary, 
Richard  Moldenke,  P.  O.  Box  432,  New  York. 

Engine  Builders'  Association  of  the  United  States. 
■Secretary,  J.  L  Lyic,  39  Cortlandt  St.  New  York. 


€LECTRIC  TRACTION  ON  THE  GREAT 
NORTHERN  RY. 

The  Great  Northern  Railway  Co.  has  closed  a  contract 
with  the   General    Electric   Co,   for  electric   equipments  to 

4ake  care  of  all  passenger  and  freight  trains  traversing 
the  Cascade  tunnel.  This  tunnel  is  approximately  254 
miles  in  length  with  no  ventilating  shaft  and  a  uniform 
grade  east  of  1.6  per  cent,  in  the  tunnel  section,  making 

■the  difficulties  of  ventilation  with  steam  locomotive  opera- 
tion a  very  serious  factor,  both  from  the  standpoint  of 
safety  and  operating  efficiency.  Aside  from  danger  of 
poisonous  gases  of  combustion,  the  interior  of  the  tunnel 
lias  become  so  fouled  with  soot  as  to  reduce  the  tractive 
effort  of  the  steam  locomotives  now  used  by  reason  of 
the  slippery  condition  of  the  rails.  The  introduction  of 
electric  locomotives  will  do  away  with  many  of  the 
evils  now  encountered  in  steam  operation. 

The  electric  locomotives  will   weigh    100  tons  each,   all 
weight     being     on     the     drivers,     each     locomotive     being 

•equipped   with    four   three-phase   induction    motors   of   325 

fh.-p.  capacity  mounted  on  two  articulated  bogie  trucks. 
Each   locomotive   will   have   a   capacity  of   hauling  a   500- 

>-ton    trailing    load    up    a    2    per    cent,    grade    at    15    miles 

-per  hour,  and,  the  motors  being  reversible,  will  control 
the  speed  of  the  train  down  grade  by  regeneration.  It  is 
hoped  by  this  means  to  introduce  an  additional  feature 
of  safety  and  eliminate  the  possibility  of  breakdown  due 
to  overheated  wheel  tires  and  brake  shoes. 

The    locomotives    will    receive    their    supply    from    two 

-6. 600- volt  conductors  fed  from  a  step-down  transformer 
■station  located  at  the  entrance  of  the  tunnel.  The  gen- 
erating station  will  be  located  on  the  Wenatchee  River, 
30  miles  from  the  tunnel,  and  power  will  be  transmitted 

-over    duplicate    transmission    lines    at    33,000    volts.     The 


generating  station  will  contain  two  2,ooo-kw.,  three-phase, 
water-wheel-driven  generators,  operating  at  twenty-five 
cycles,  and  arrangements  are  being  made  to  take  care 
of  excess  power  of  regeneration  due  to  an  unbalanced 
load  up  and  down  grade. 

The  entire  installation  is  under  the  supervision  of 
Dr.  Cary  T.  Hutchinson,  who  acts  as  consulting  engineer 
to  the  Great  Northern  Ry.,  and  the  entire  apparatus  is 
being  supplied  by  the  General  Electric  Co.  It  is  expect- 
ed to  have  the  road  in  operation  in  about  one  year,  and 
work  is  already  well  under  way  on  the  water-power  de- 
velopment as  well  as  the  electrical  apparatus. 


THE  INVESTIGATION  OF  THE  NEW  YORK 
BOARD  OF  WATER  SUPPLY. 

The  Commissioners  of  Accounts  of  New  York  City 
reported  this  week  to  Mayor  McClellan  that  within  a 
few  days  they  would  prefer  formal  charges  against  the 
Board  of  Water  Supply,  charging  the  members  with  in- 
competency and  misconduct  in  connection  with  the  award 
of   the   contract   for  the  Ashokan  dam.     The  misconduct 


The  Commissioners  state  that  the  one  reason  of  the 
Board  of  Water  Supply  for  the  rejection  of  the  lowest 
bid  for  this  dam,  the  fear  of  delay,  rested  on  two 
causes,  according  to  the  testimony  of  the  members  of 
the  Board,  inexperience  and  a  losing  price.  The  Commis- 
sioners report  that  the  Board  had  before  it  absolutely 
nothing  to  justify  the  conclusion  that  such  causes  ex- 
isted or  were  sufficient,  except  general  statements  of 
opinion  and  experience.  The  Commissioners  accuse  the 
Board  of  failing  to  take  such  steps  to  satisfy  itself  of 
the  accuracy  of  the  statements  made  by  its  chief  engineer 
and  consulting  engineers,  as  would  be  expected  of 
ordinary  business  men  of  experience.  It  further  ac- 
cuses them  of  neglecting  to  bring  out  the  facts  from 
the  lowest  bidder  and  of  authorizing  a  large  expense 
upon  a  record  which,  it  is  claimed,  bears  upon  its  face 
the   evidence   of   its    insufficiency. 

The  report  of  the  Commissioners  states  that  the 
president  of  the  Board  of  Water  Supply,  Mr.  J.  Edward 
Simmons,  testified  that  he  knew  nothing  of  the  engineer- 
ing problems  or  questions  involved  in  the  award  of  the 
contract,    for    he    had    not    inquired    into    these    matters. 


interior    view    op    one    op    the    twin    TURES    of    the    battery   tunnel,    new   YORK. 

The  first  train  was  run  through  this  tunnel  on  Nov.  27  from  Bowling  Green,  Manhattan  to  the  Borough  TTall 
station,  in  Brooklyn.  The  design  and  construction  of  the  tunnel  have  been  fully  described  in  past  issues  of  The 
Engineering  Record. 


referred  to  is  "a  manifest  waste  of  the  city's  money  in 
awarding  the  contract  for  the  Ashokan  reservoir  dam 
for  a  price  of  $2,354,425  more  than  that  for  which  the 
lowest  bidder  was  willing  to  do  the  work."  The  charges 
have  to  be  made  in  this  form,  since  the  law  of  1905, 
under  which  the  Board  of  Water  Supply  was  created, 
says  that  no  member  of  the  Board  shall  be  removed 
except  on  charges  of  incompetency  and  misconduct.  It 
should  also  be  stated  that  the  investigation  made  by 
the  Commissioners  of  Accounts  was  an  entirely  one- 
sided affair,  like  the  investigations  made  by  a  grand 
jury.  The  Commissioners  of  Accounts  would  not  print 
the  statement  prepared  by  the  Board  of  Water  Supply  in 
its  defense,  nor  would  they  permit  the  Board  to  make 
any  such ,  defense  of  its  methods  as  is  customary  in  a 
legal  action.  In  taking  this  position,  the  Commissioners 
have  apparently  acted  on  the  opinion  that  the  actual  trial 
of  the  case  would  be  held  before  the  mayor,  and  that 
it  was  merely  their  duty  to  ascertain  if  there  were  suf- 
ficient grounds  for  holding  sucli  a  trial.  The  Commis- 
sioners' report  is,  therefore,  merely  an  indictment  and 
an  ex  parte  statement  like  the  arguments  of  a  district 
attorney.  This  should  fee  borne  in  mind  in  reading  the 
following  notes  concerning  the  report. 


believing  that  they  were  of  such  a  nature  as  to  be  in- 
telligible in  detail  only  to  engineers.  He  was  satisfied 
with  the  reports  of  the  chief  engineer  and  consulting 
engineers,  relied  absolutely  on  their  advice,  and  did  not 
consider  that  it  was  necessary  to  go  beyond  their  ad- 
vice, in  passing  upon  this  matter.  According  to  the  re- 
port of  the  Commissioners,  the  second  member  of  the 
Board  of  Water  Supply,  Mr.  Shaw,  did  not  ask  the 
chief  engineer  to  explain  how  he  had  arrived  at  his 
estimates,  although  he  had  asked  on  what  facts  the 
opinion  that  the  Peirce  prices  were  too  low  was  based. 
It  was  his  opinion,  the  report  states,  that  he  had  no 
way  of  determining  that  the  Peirce  bid  was  in  error 
and  the  engineers  correct,  other  than  the  unanimity 
of  opinion  on  the  part  of  the  engineers,  except 
that  the  other  bidders  named  figures  higher  still.  The 
Commissioners  report  that  the  third  member  of  the  Board 
of  Water  Supply.  Mr.  Chadwick,  testified  to  a  general 
understanding  of  the  preliminary  investigation  and  the 
nature  of  the  tests  made  by  the  engineering  department. 
When  the  tabulated  bids  were  examined  by  him,  the 
contrast  between  the  figures  in  the  Peirce  bid  and  the 
others  caused  him  to  believe  that  the  former  should  be 
closely    scrutinized.       He    testified    that    upon    the    qucs- 


tioa  of  priee.  he  couidered  Out  the  variottt  bid*  tnb- 
■incd  «cf«  the  hat  expert  adnce  and  eridcnce  of  irhidi 
he  c— M  unmiii ;  ioax  ont  of  fire  of  these  bids  ap- 
pnoulcd.  cerrobented  and  endorsed  the  engineer's 
taliaaic;  while  the  fifth,  the  lovest  bid.  differed  widely 
bnm  H.  Ur.  Peircc  had  told  him  that  be  was  unwilling 
to  pettetM  the  worh  under  bis  bid.  that  the  prices  were 
tea  tow.  and  that  he  (Peircc)  coald  not  get  anyone  to 
JBMify  and  protect  bin  in  this  bid. 
The  repoct  of  the  Commissioners  of  Acconntt  mm- 
detail  the  statements  of  the  witnesses  ex- 
bjr  it  and  then  makes  this  comment:  "It  becomes 
a  qutatien  whether  the  iimiilKis  of  thf  Board  took  all 
the  Hcpa  aad  piecautia— ly  owasares  which  business 
aaen  of  experience  aaight  be  expected  to  take  in  the 
coodaet  of  their  prirate  business,  for  this  we  consider 
to  be  the  fair  measure  of  their  duty.  We  are  of  the 
'Vrr-^  that  they  did  not.  There  was  no  evidence  be- 
feic  Itfe  Roard  that  the  Peirce  prices  were  below  cost. 
Their  coadaBoa  that  mch  was  the  case  rested  solely 
ITfinifttt.  inference  from  other  con- 
by  eridcnce,  and  opinion  unex- 
vnanalyaed.  Their  conclusion  that  delay 
a  losing  price  rested  also  upon  opinion. 
Batter  on  opinion  qualified  and  nnpro- 
tvo  cases  cited.  What  an  analysis  of 
the  fads  in  one  of  these  cases  would  have  brought  out 
the  ■■■'"■■■y  taken  before  us  shows.  What  a  thorough 
inteatigation  by  the  Board  would  have  de- 
Ae  whole  question  that  testimcny  also 
It  leems  to  n*  that  the  measure  of  care 
giren  by  the  members  of  this  Board  to 
this  iwuMf  was  not  that  measnre  which  the  people  of 
this  city  have  the  right  to  demand  of  their  servants  in 
darged  with  the  duty  of  wisely  and  economically 
Aeir  fonds." 

The  Comaainiaaets  of  Accounts  make  these  comments 
«■  Ac  tealiaoBy  of  the  engineers  of  the  Board  of  Water 
Savpir: 

*nW  chief  cngineet  did  not  know  the  rate  of  wages 
prevaiHag  at  Aahohan  or  what  the  contractor  was.  at 
the  time  of  tiiis  bearing,  paying  his  men.  He  did  not 
know  and  conid  not  estimate  the  detailed  cost  of  any 
particalar  sn1>division  of  the  work  of  constructing  the 
dam.  He  believed  that  such  information  would  serve 
In  general  he  held  that  the  estimating  of 
was  purely  a  speculative  science;  that  between 
there  is  no  way  of  telling  which  is  right  until 
ia  carried  out;  that  cost  cannot  be  determined 
by  any  mortal,  and  that  the  only  way  to 
it  is  for  a  contractor  to  do  the  work  and 
keep  a  record.  Not  being  able  to  tell  the  cost  of  the 
work  projected,  he  yet  considered  it  wise  to  award  a 
tmitui  I  at  an  advance  of  $2,500,000  over  the  lowest  hid, 
wmta  the  conditioiu  presented. 

"Fnrfeasor  Burr,  after  a  very  lengthy  and  detailed  ex- 
in  '  which  an  earnest  effort  was  made  to 
froa  hkn  tr*T*V'  statements  and  facts,  added  ab- 
to  tkc  evidence  of  price,  with  the  ex- 
oi  two  eoits  which  he  cited.  These  were  of  a 
Dt  of  the  water  works  at  Waterbnry 
of  a  daa  at  Farrington,  Conn.  He  formed  bis 
of  Ibe  Peirce  prices  from  his  general  experi- 
ence a*  aa  etnlnear,  particularly  that  in  this  class  of 
work,  and  from  the  experience  of  others  communicated 
to  him.  Hia  actual  experience  in  the  construction  of 
rsDed  earth  eabankaietita  confined  itself  to  a  reservoir 
400  {L  ia  #— **—  in  the  outakirts  of  the  city  of 
Ncwarl^  UMmiiictcJ  ander  his  direction  34  years  ago,  and 
to  the  Bartca  River  driveway.  He  could  not  remember 
the  coat  ia  the  foi«iei  case  and  considered  the  condi- 
lioao  were  too  iBiilialt*  to  allow  of  a  comparison  with 
Ibe  Aahotna  6am.  Be  did  not  know  the  cost  in  the 
case  of  the  Harlem  River  Driveway,  which,  in  any  case, 
was  a  different  character  of  embankment.  The  remainder 
of  Us  eaperienee  was  aa  a  consulunt. 

"Mr.  Steams  hsd  bnt  little  experience  in  steam  shovel 
work.  They  bad  been  very  little  used  in  the  hydraulic 
work  with  wWcb  he  had  been  connected.  He  did  not  know 
llw  cost  of  maaiag  a  steam  shovel  for  one  day  or  for 
sajr  other  period  of  time.  °  He  never  kept  costs  of 
steaa  sborcla.  He  could  not  name  the  number  of 
ahovels  sHbicb  would  probably  be  used  at  Asbokan,  or 
the  praksUe  dally  output  of  cubic  yard*  per  sboveL  He 
did  aol  know  the  details  of  steam->ho\'el  work.  He 
the  coat  of  loading  on  board  cars  by  steam 
woidd  be  ao  cent*  per  cubic  yard  at  Ashokan, 
bat  could  not  show  how  he  arrived  at  that  figure. 

"Mr.  Freeman's  cootributioni  to  the  oidrncc  upon 
coat  were  ercredingly  mcsgre.  His  judgment  that 
Peirce's  prieca  lor  earthwork  were  below  cost  were  at 
one  liae  dariac  fUs  liaHiuouy  based  mainly  on  the 
cagiaacr's  fWiiaaWs,  wirfie  at  soother  it  was  baaed  on 
bis  gcacral  experience,  using  former  contract  pricea  as 
a  etttaka,  Vm  JudgBent  of  the  price  for  this  work  being 
a  ceaiposite  of  his  general  experience.  His  judgment 
tha  fries  for  caAaakment  at  60  cenu  per   cub!" 
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The  Commissioners  of  Accounts  make  the  following 
statements  regarding  the  testimony  by  represenUtives 
of  contracting  companies; 

"Of  all  the  evidence  submitted  upon  the  questions  of 
price  and  cost  that  contained  in  the  testimony  of  Mr. 
John  Peirce  and  his  engineers  was  the  most  striking, 
because  of  the  prevailing  impression  that  Mr.  Peirce 
believed  his  bid  to  be  at  losing  figures.  In  explanation 
of  his  interview  with  Commissioner  Chadwick  Mr.  Peirce 
stated  that  he  had  been  invited  to  meet  the  chief  engineer 
and  the  Commissioners.  He  had  stated  to  the  former 
that  he  considered  that  he  was  low  on  embankment,  but 
had  good  prices  on  the  masonry.  The  chief  engineer 
agreed  with  him.  His  interview  with  Commissioner 
Chadwick  occurred  some  three  days  later.  He  was  not 
familiar  with  embankment  work  and  was  influenced  in 
thinking  his  prices  were  too  low  partly  by  the  other 
bids,  partly  by  steam  shovel  people  who  were  here  at  the 
time,  partly  by  the  opinion  of  the  chief  engineers  and  of 
the  Commissioners.  He  did  not  remember  that  any  one 
connected  with  the  Board  asked  him  how  he  expected 
to  come  out  on  the  entire  contract,  or  that  he  com- 
municated his  expectations  to  any  one  there. 

"When  called  to  the  stand  Mr.  Peirce  declared  that 
his  bid,  in  bis  own  judgment,  formed  after  his  return 
from  Europe,  showed,  as  it  stood,  a  net  profit  of 
10  per  cent.  He  stated  that  the  figures  from  his 
engineers  showed  a  profit  of  $2,000,000  to  $2,500,000, 
and  that  bis  own  judgment,  independent  of  the  en- 
gineers' figures,  showed  him  a  profit  after  he  had  gone 
over  the  matter.  This  profit  was  on  the  entire  bid,  but 
he  saw  none  on  the  embankment  item,  viewed  separately. 
He   could    not    say   that    the   embankment   items    at   those 
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"Mr.  Freeman  differ*  radically  from  his  colleague, 
Mr.  Steams,  and  from  Chief  Engineer  Smith,  who  were 
SIroagly  of  the  opinion  that  the  only  safe  guides  in 
estiaut>r.g  were  costs  of  former  works  and  who  con- 
sidered that  all  earthwork  cost*  would  serve  aa  partial 
guidaa." 


•>rices  would  be  done  below  cost,  there  being  various 
opinions  as  to  that.  He  did  not  consider  that  this  profit 
of  10  per  cent  was  enough  for  a  job  extending  over  so 
long  a  time,  and  if  the  Commission  was  willing  to  pass 
his  bid  he  was  willing  that  it  should  do  so.  He  had 
never  abandoned  a  contract  or  refused  to  perform  an 
obligation,  and  bad  Ihe  Commission  held  him  to  his  bid 
it  was  his  intention  to  perform  the  letter  of  his  con- 
tract. 

"W.  J.  Oliver,  who  had  been  associated  with  Mr. 
Peirce  in  the  company  organized  to  do  work  on  the 
Panama  Canal,  considered  that  Peirce  was  too  low  on 
excavation,  but  wanted  to  become  a  partner  and  partici- 
pate In  the  entire   contract. 

"Witness  (Emil  Deibitsch),  the  vice-president  of  the 
John  Peirce  Company,  furnished  the  names  of  those  wno 
took  part  in  the  preparation  of  the  Peirce  bid.  The 
cost  estimate  was  prepared  by  Ernest  C.  Moore,  an  en- 
gineer in  charge  of  certain  contract  work  of  the  Peirce 
Company.  That  estimate  amounted  to  about  $8,000,000, 
and  was  submitted  to  Engineer  Reed,  of  John  B.  Mc- 
Donald'* office,  for  hi*  opinion.  Mr.  Deibitsch  checked 
up  this  estimate. 

"The  only  direct  evidence  upon  the  price  of  labor 
submitted  wa*  that  given  by  Jame*  O.  Winston,  of  thi 
WinMon  Company,  and  Bruno  Feder,  the  labor  con- 
tractor. Ur.  Winston  stated  that  the  MacArthur  Com- 
pany »»s  paying  $1.50  up  a  day  of  nine  .hours.  Mr 
Feder  testified  that  he  wa*  prepared  to  make  an  oflFer 
to  the  successful  contractor  to  furnish  labor  up  to  the 
ntunber  of  one  thousand  men,  in  a  period  of  two  week*, 
at  a  rate  of  $1.35  a  day  of  eight  hour*. 

"The  evidence  submitted  to  prove  that  delay  invariaoly 
reault*  from  a  price  below  cost  wa*  inconclusive  and 
meagre." 


A   NEW    WESTINGHOUSE   AIR   COM- 
PRESSOR, 

The  Wcstinghouse  Air  Brake  Co.  has  been  for  some 
years  supplying  various  industries  using  compressed  air 
with  its  standard  steam  and  motor-driven  air  compressors. 
In  some  industries,  however,  there  is  a  demand  for  a 
compressor  of  Smaller  capacity  and  the  company  has 
therefore  developed  a  small  belt-driven  compressor. 

The  compressor  is  of  the  vertical  single-cylinder,  sing- 
gle-acting,  water-jacketed  type,  operated  by  power  deliv- 
ered to  a  30-in.  flywheel  attached  to  a  crank  shaft,  the 
rotation  of  which  drives  the  piston  in  the  cylinder  by 
means  of  a  connecting  rod.  The  diameter  of  the  air 
cylinder  is  3  in.,  the  stroke  of  the  piston  is  4  in.,  and  the 
rated  capacity  of  the  pump  is  4  cu.  ft.  of  free  air  at  250 
r.  p.  m.  It  is  designed  to  operate  if  desired  against  any 
air  pressure  up  to  250  lb.  At  250  r.  p.  m.  its  speed  of 
maximum  efficiency,  and  against  200  lb.  air  pressure,  ap- 
proximately one  brake  horse  power  is  required  to  operate 
the  pump.  Since  the  act  of  compressing  air  always  raise* 
its  temperature,  the  cylinder  is  surrounded  by  a  water 
jacket,  through  which  a  constant  circulation  of  water  i* 
maintained. 


THE    WATER    PURIFICATION    WORKS   AT 
PITTSBURGH. 

It  is  generally  known  that  the  water  purification  work* 
at  Pittsburgh  are  so  far  advanced  that  in  a  few  days 
water  will  probably  be  admitted  to  some  of  the  filter 
beds,  but  there  are  some  portions  of  the  work  which 
are  still  quite  backward.  In  the  pumping  station  which 
will  supply  water  from  the  river  to  the  sedimentation 
basins,  half  of  the  boilers,  two  of  the  three  electric- 
generating  units  and  two  of  the  four  main  pumping 
engines  are  in  service  or  ready  for  it.  This  will  enable 
at  least  two  shifts  a  day  to  be  operated  and  plenty  of 
water  pumped  to  the  settling  basins.  These  basins  have 
been  filled  and  the  conduits  and  pipe  lines  from  them  to 
the  filters  are  now  being  tested.  Twelve  of  the  filters 
are  entirely  complete,  with  all  their  connections,  and 
can  be  started  as  soon  as  water  is  delivered  to  them. 
Twelve  more  filters  have  all  their  filtering  material  in 
them  and  can  be  started  as  soon  as  a  few  connections 
are  completed.  The  remaining  filters  are  in  various 
stages  of  progress;  most  of  the  concrete  work  is  done, 
but  only  about  half  of  the  filtering  material  is  in  place 
and  a  good  many  adjustments  will  have  to  be  made  be- 
fore the  works  as  a  whole  are  in  a  good  state  for  use. 

Connections  have  been  made  so  that  as  soon  as  the 
filtered  water  reservoir  is  filled,  at  least  two  of  the 
pumps  at  the  Brilliant  pumping  station  of  the  Pittsburg 
waterworks  can  be  supplied  with  filtered  water,  but  it  is 
impracticable  to  state  at  present  just  when  the  con- 
nections for  the  other  pumps  can  be  made,  so  that  all 
of  them  will  be  in  a  position  to  receive  filtered  water. 
This  work  depends  a  good  deal  upon  river  conditions, 
and  the  length  of  time  the  pumps  can  be  placed  out  of 
commission.  It  would  not  be  surprising  if  this  work 
remained    incomplete    until    next    fall. 

A  good  deal  of  trouble  is  being  experienced  in  secur- 
ing good  men  for  the  maintenance  of  the  works.  The 
old  ordinance  governing  such  things  prohibited  the  em- 
ployment of  men  who  had  not  lived  six  months  in  the 
city  of  Pittsburgh,  prior  to  the  time  they  received  their 
appointment.  This  ordinance  was  not  enforced  during 
the  construction  of  the  filters,  because  the  men  were 
necessarily  experts  in  their  respective  duties  in  one 
sense,  but  it  is  the  desire  of  those  at  the  head  of  the 
city's  affairs  to  have  the  maintenance  work  done  en- 
tirely by  citizens.  In  order  to  ensure  this,  a  new 
ordinance  calls  for  preference  to  be  given  to  those  who 
have  resided  in  the  city  for  two  years  prior  to  the 
passage  of  the  ordinance,  which  entirely  prevents  the 
appointment  on  the  maintenance  staff  of  men  living  in 
Aspinwall,  where  the  filters  arc,  who  have  been  familiar 
with  the  construction  of  the  work.  Up  to  the  present 
time  it  has  been  impossible  to  secure  enough  men  through 
the  local  Civil  Service  Commission  who  had  the  tech- 
nical qualifications  for  the  places  and  could  comply  with 
the  requirements  as  to  residence. 

The  consolidation  of  Allegheny  with  Pittsburg  is 
causing  considerable  discussion  as  to  the  water  supply 
of  the  former  place.  At  the  present  time  there  is  a 
pumping  station  at  Montrose  which  supplies  Allegheny 
with  about  40,000,000  gal.  daily.  To  filter  this  amount 
of  water  will  require  from  22  to  24  more  filters,  at  the 
present  maximum  rates,  than  the  present  plans  for  the 
Pittsburgh  works  contemplate.  There  is  room  for  10 
more  filters  on  land  already  owned  by  the  city.  It  has 
been  suggested  by  some  that  it  would  be  best  to  build 
10  additional  filters  for  operation  at  the  rate  contem- 
plated by  the  designers  of  the  work  and  conduct  a  series 
of  experiments  to  ascertain  whether  this  rate  can  be  in- 
creased by  the  use  of  preliminary  filters  or  by  coagula- 
tion. Inasmuch  as  no  conclusive  experiments  have  been 
undertaken  to  determine  whether  the  Allegheny  River 
water  can  be  subjected  to  such  preparatory  processes 
with  any  economical  success,  it  is  manifest  that  the 
adoption  of  one  of  these  methods  without  further  trial 
would  he   at  the   risk   of  an   expensive    failure. 
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THE  ACCIDENT  AT  THE   VIRGINIA  PORT- 
LAND   CEMENT    WORKS. 

The  newspaper  reports  of  the  accident  to  the  power 
house  of  the  Virginia  Portland  Cement  Co.,  at  Fordwick, 
Va.,  have  failed  to  state  correctly  the  facts  of  this  un- 
usual occurrence.  These  mills  were  described  in  The 
Engineering  Record  of  July  2S,  1900.  The  power  house 
is  a  56x82-ft.  building  with  a  43X78-ft.  extension.  It  is 
a  brick  structure  with  heavy  timber  roof  trusses,  the  lat- 
ter made  necessary  by  the  impracticability  of  securing 
ironwork  within  any  reasonable  time  when  the  plant  was 
built.  These  trusses  were  .carried  on  a  plate  girder  48  ft. 
long  and  5  ft.  deep,  which  had  a  I5xi8-in.  bearing  at 
each  end  on  a  brick  pilaster.  The  brickwork  was  laid 
in  lime  mortar  and  the  40-ton  load  on  each  bearing  came 
directly  on  the  brickwork,  without  a  bearing  plate  or 
capstone. 

For  some  weeks  previous  to  the  accident,  blasting  had 
been  going  on  in  the  excavation  for  a  condenser  ditch 
outside  the  power-house,  and  it  is  believed  that  the  series 
of  shocks  from  the  blasting  weakened  the  brickwork  until 
it  failed,  resulting  in  the  wreck  shown  in  the  picture. 
The  actual  damage  is  much  less  tkan  the  picture  would 
indicate.  While  the  walls  of  the  building  are  so  badly 
cracked  that  they  must  be  torn  down,  the  machinery  is 
undamaged.      The    girder    fell    on    the    transmission    rope, 


entirely  satisfactory  by  those  in  charge  and  an  indica- 
tion of  even  greater  success  hereafter,  for  more  time  can 
be  given  to  perfecting  the  arrangements  for  future  shows 
and  the  experience  gained  in  this  first  one  will  prove  a 
guide  to  the  work. 

The  exhibits  made  by  the  manufacturers  of  Portland 
cement  were  chiefly  samples  of  art  work.  It  is  gener- 
ally recognized  at  the  present  time  that  the  architects 
are  proving  the  main  stumbling  block  in  the  way  of  a 
more  extensive  use  of  Portland  cement  in  the  better 
grade  of  residences.  Their  objection  is  not  against  the 
structural  properties  of  the  material,  but  rather  against 
its  alleged  lack  of  artistic  capabilities.  This  feeling  is 
due  to  an  absence  of  information  concerning  what  can 
be  accomplished  with  cement  and  concrete  under  proper 
treatment,  and  to  furnish  this  information  visitors  to 
the  show  were  given  an  opportunity  to  see  some  inter- 
esting and  artistic  samples  of  decorative  concrete  work. 
Naturally  enough  many  present  were  particularly  in- 
terested in  the  samples  of  the  new  white  Portland  ce- 
ment for  art  work  which  the  Sandusky  Portland  Cement 
Co.  displayed.  The  Marquette  Cement  Mfg.  Co.  showed 
a  model  house  of  concrete  blocks  which  was  always  sur- 
rounded by  a  number  of  visitors.  Other  cement  manu- 
facturers displayed  pictures  of  their  works  which  fur- 
nished a  convincing  proof  of  the  extent  and  permanence 
of  the  manufacturing  plants  required  in  this  industry. 


WRECK    OP    THi     ROOF    OF    THE    POWER    HOUSE 

which  held  it,  and  parts  of  the  roof  were  held  by  the 
traveling  crane.  In  reconstructing  the  building  the  gir- 
ders will  be  supported  on  steel  columns. 


THE   CHICAGO   CEMENT   SHOW. 

The  first  annual  cement  show  under  the  management 
of  the  Cement  .Products  Exhibition  Co.,  which  was  held 
in  the  Chicago  Coliseum  this  week,  was  more  largely  at- 
tended than  seemed  probable  a  few  weeks  ago,  when  the 
flurry  in  the  money  market  produced  a  feeling  of  un- 
rest in  the  building  trades.  When  the  financial  disturb- 
ance began,  the  directors  of  the  company  recognized 
that  they  would  have  to  give  their  personal  attention 
to  the  enterprise  if  it  was  to  have  the  educational  re- 
sults desired,  and  the  character  and  number  of  the  ex- 
hibits demonstrated  the  hard  work  these  men  did.  The 
company  is  an  organization  of  manufacturers  of  Port- 
land cement,  with  the  following  officers:  President,  Ed- 
ward M.  Hagar,  Universal  Portland  Cement  Co- ;  vice- 
president,  Norman  D.  Fraser,  Chicago  Portland  Cement 
Co.;  secretary  and  treasurer,  C.  H.  Wood,  Wolverine 
Portland  Cement  Co.;  directors,  the  gentlemen  named 
above  with  A.  St.  J.  Newberry  of  the  Sandusky  Portland 
Cement  Co.,  Wm.  Dickinson  of  the  Marquette  Cement 
Mfg.  Co.,  Daniel  McCool  of  the  Newaygo  Portland  Ce- 
ment Co.,  E.  W.  Shirk  of  the  United  States  Cement  Co., 
B,  F.  Affleck  of  the  Universal  Portland  Cement  Co.,  and 
J.  U.  C.  McDaniel  of  the  Chicago  Portland  Cement  Co. 
The  company  is  a  permanent  one,  which  proposes  to 
hold  a  similar  show  every  year  for  the  purpose  of  en- 
abling the  manufacturers  of  materials  and  supplies  for 
the  concrete  industry  in  the  Chicago  district  to  exhibit 
them  under  the  most  favorable  circumstances.  This  year 
there  were  considerably  over  a  hundred  exhibits  and  the 
interest   shown    in    them   by   the   visitors    was    considered 
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The  builders  of  machinery  for  cement  mills  took  ad- 
vantage of  the  show  to  be  represented  and  to  make 
known  among  the  cement  men  present  the  advantages  of 
their  novelties  and  their  standard  apparatus.  The  mak- 
ers of  machines  for  moulding  concrete  building  blocks 
were  also  in  evidence,  a  special  reason  for  their  exhibits 
being  the  convention  of  the  Northwestern  Cement  Prod- 
ucts Association,   which   met   during   the   week- 

The  exhibits  of  machinery  for  contractors'  use  were 
numerous.  The  Arthur  Koppel  Co.  displayed  a  portable 
track  and  several  cars.  One  of  these  was  a  i-yd.  steel 
dump  car  with  a  special  fastener,  roller  bearings,  and 
cast-steel  wheels,  which  was  designed  particularly  for 
conveying  concrete  from  mixers  to  the  forms  where  it 
is  to  be  used.  Another  type  of  car  shown  is  what  is 
called  a  scoop  car,  made  entirely  of  steel  and  used  for 
charging  a  mixer.  By  the  use  of  a  fifth  wheel  or  turn- 
table, the  box  can  be  dumped  to  either  side  or  end.  The 
Continental  Car  &  Equipment  Co.,  of  Louisville,  showed 
a  6-yd.  two-way  diamond  frame  dump  car  for  a  standard- 
gauge  road.  This  type  of  car  is  used  in  cement  works 
and  by  contractors  in  handling  the  material  excavated  by 
steam  shovels.  The  car  weighs  about  9,500  lb.,  and  it 
was  delivered  at  the  show  only  with  considerable  diflfi- 
culty,  on  account  of  the  trouble  in  getting  it  trans- 
ported quickly.  The  company  reports  that  it  is  entirely 
satisfied  with  the  results  of  its  trouble,  however,  for  a 
number  of  sales  were  made  during  the  show.  The  Parker 
Hoist  &  Machine  Co.,  of  Chicago,  exhibited  its  builder's 
derrick,  which  weighs  only  450  lb.  complete,  with  blocks 
and  rope.  The  heaviest  part  of  the  machine  weighs  but 
150  lb. 

The  manufacturers  of  cement  mixers  were  naturally 
well  represented.  The  Eureka  Machine  Co.,  of  Lansing, 
displayed  a  steam  power  mixer  and  a  gasoline  engine 
outfit  in  actual  operation.     The  McKelvey  Machinery'  Co. 


not  only  showed  contractors*  machinery  and  tools,  but 
also  industrial  cars  and  block  machines.  The  Chicago 
Concrete  Machinery  Co.  had  one  of  its  mixers  in  opera- 
tion. The  Chicago  Builders'  Specialty  Co.  showed  the 
Koehring  mixer.  The  various  water-proofing  methods 
were  explained  by  representatives  at  the  show,  and  the 
interest  shown  in  this  subject  was  decidedly  marked. 

The  General  Fireproofing  Co.,  of  Youngstown,  showed 
its  various  types  of  reinforcement  for  beams  and  slabs 
by  means  of  a  model  structure  in  which  the  manner  of 
using  these  different  materials  was  clearly  indicated. 
The  Expanded  Metal  &  Corrugated  Bar  Co.,  of  St.  Louis, 
had  a  number  of  illuminated  pictures  of  structures  in 
which  their  materials  had  been  used.  The  Inland  Steel 
Co.,  of  Chicago,  displayed  a  collection  of  high-carbon 
twisted  bars.  The  American  Steel  &  Wire  Co.,  of  Chi- 
cago, displayed  columns,  beams  and  slabs  reinforced  by 
its  new  wire  nettings.  The  American  System  of  Con- 
crete Reinforcing,  of  Chicago,  exhibited  its  compjcte  sys- 
tem of  constructing  beams,  columns  and  slabs. 

A  feature  of  the  show  which  caused  considerable  com- 
ment among  visitors  was  the  number  of  different  types 
of  concrete  roof  tiles  which  were  to  be  seen.  This  is 
not  a  new  cement  product  by  any  means,  but  its  recent 
rapid  strides  into  some  prominence  are  noteworthy. 

It  is,  of  course,  impracticable  to  give  here  a  com- 
plete list  of  everything  exhibited,  but  it  can  be  gathered 
from  what  has  been  said  that  such  a  display  of  materials 
and  products  of  the  cement  industry  has  a  distinct  edu- 
cational value.'  There  are  many  cement  workers  who  are 
carrying  on  small  undertakings  successfully  and  wish  to 
enlarge  their  operations,  but  hesitate  to  do  so  on  acr 
count  of  unfamiliarity  with  some  branches.  The  show 
furnished  such  visitors  with  much  of  the  information 
they  wished  to  obtain.  In  addition  the  architects  and 
builders  who  saw  the  samples  of  artistic  work  in  con- 
crete were  free  to  acknowledge  their  profit  from  an  in- 
spection of  these  things. 


PERSONAL     NOTES. 

Mr.  J.  W.  Wilcox  has  been  appointed  city  engineer 
of  Macon,   Ga. 

Mr.  Charles  W.  Trumbull  has  been  appointed  city 
engineer  of  Schenectady,  N.  Y. 

Col.  William  E.  Cutshaw,  city  engineer  of  Richmond, 
Va.,  for  the  past  30  years,  died  Dec.  20,  after  an  illness 
of  several  weeks. 

Mr.  W.  P.  Chrysler  has  been  appointed  superintendent 
of  motive  power  of  the  Chicago  Great  Western  Ry.,  a 
newly-created    office.    ' 

Messrs.  Kable  &  Kable,  architects  and  engineers,  Port- 
land, Ore.,  announce  the  removal  of  their  offices  to  the 
Chamber   of    Commerce    Tower   in   that   city. 

Messrs  H.  C.  Innes  and  E.  A-  Gast  have  been  re- 
elected president  and  secretary  and  treasurer,  respective- 
ly, of  the  Engineers'  Club,  of  Cincinnati. 

Mr.  W.  S.  Menden,  who  has  been  acting  superintendent 
as  well  as  chief  engineer  of  the  Brooklyn  Rapid  Transit 
Co.,  has  been  appointed  assistant  general  manager  and 
chief  engineer  of  that  company. 

At  a  recent  meeting  of  the  Washington  Society  of 
Engineers,  the  following  were  elected  officers  for  the 
coming  year:  President,  Arthur  P.  Davis;  vice-president^ 
D.  S.  Carll;  secretary,  John  C.  Hoyt;  treasurer,  John  F. 
Hayford. 

Col.  William  Crooks,  assistant  to  the  general  manager 
of  the  Oregon  R.  R.  &  Navigation  Co.,  at  Portland,  Ore., 
and  one  of  the  pioneer  civil  engineers  in  the  Northwest,, 
died  recently  at  Portland,  Ore.,  aged  76  years.  Crook- 
ston,  Minn.,  was  named  after  him. 

Mr.  S.  R.  Fowler,  formerly  a  resident  engineer  ivith 
the  Kenefick-Hammond-Quigley  Construction  Co.,  Beau- 
mont, Tex.,  has  joined  Mr.  F.  F.  Kendall,  of  Houston,. 
Tex.,  for  the  practice  of  general  engineering.  The  name 
of  the  new  firm  is  Kendall   &  Fowler. 

Mr.  J.  W.  Ager  has  resigned  as  electrical  aide  in  the 
Bureau  of  Yards  and  Docks,  United  States  Navy  De- 
partment, to  enter  the  employ  of  Muralt  Ss  Co.,  en- 
gineers, New  York,  as  manager  of  that  company's 
Southern  office  in  the  Title  Guarantee  Building,  Birm- 
ingham, Ala. 

Mr.  J.  C.  Elliott,  structural  engineer  and  concrete- 
steel  expert,  has  resigned  as  contracting  engineer  of  the 
Berger  Manufacturing  Co.,  of  Canton,  Ohio,  in  the 
Chicago  office  of  that  concern,  to  accept  a  reappointment 
as  superintendent  of  construction  for  the  United  States 
Treasury   Department  at  Eau   Claire,  Wis. 

At  the  nineteenth  annual  meeting  of  the  Engineering 
Association  of  the  South,  held  in  Nashville,  Tenn.,  Dec 
14,  the  following  officers  were  elected:  H.  M.  Jones, 
president;  A."G.  Gude,  director.  For  the  Nashville  sec- 
tion: H.  H.  Trabue,  president;  W.  M.  Archibald,  vice- 
president;  S.  M.  McMurray,  director.  For  the  Atlanta 
section :  Arthur  Pew,  president ;  R.  H.  Lawrence,  vice- 
president;  and  T.   P.   Brant,  director. 
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Tte  naBtyhraaU  R.  K.  Co.  kas  deUiauned  to  cob- 
te  poKcir  of  fiiniiifciMg  M  tk*  pabUe  pcoavt  ud 
nhriit  t»  ki  aSain,  aad  for  thit 
Mr.  Ivy  I.  Lee  to  take  ^ar^c  of 
Mr.  Lcc  kaa  bees  a  ■iiiilii  !■  of  the  firm  of 
ftrkcr  k  Lcc.  wbo  ka*c  acted  aa  publicity  aunacen  for 
■■■y  ol  tfce  larseat  iaiercati  m  the  coontry,  indudinc 
Ika  Pcaaayhraaia  K.  R.  Cok,  ao  tb*t  there  will  be  no  in- 
Ufiaptiea  ia  tkc  eaoeUeat  melkod*  of  that  company. 
Mr.  Ckarica  A.  Bridge,  maaacer  of  the  firm  of  Parker 
A  Lae.  takea  tke  place  e{  Mr.  Lee  in  it.  the  firm  name 
liLfii^  Ftofar  ft  BridiaL 


BUSINESS    NOTES. 

The  Coacrete  Ftiatning  k  Supply  Co.  baa  moved  to 
■ev  ofkca  at  No.  i  Madiasa  Atc.  New  York  Cty. 

The  Artcaaaa  Well  ft  Supply  Co.,  of  Providence,  baa 
bcca  awarded  the  contract  for  (inking  a  well  at  Fort 
Tcny,*  Fhim   laland.   Lone   Island    Sound,   by   the    War 


The  Nortkera  Enfiaecerinc  Worfca,  Detroit.  Mich.,  baa 
iaalalled  a  No.  54  Newten  cupola  for  the  Standard  Pulley 
Col,  Cia«innati.  O..  and  baa  alao  made  ihipmenti  of  New- 
to  Havre,  France,  and  Genoa,  Italy. 
Feoa  Gaa  Eacine  Co..  of  Springfield.  O.,  have 
•he  k<MiB«aa  of  the  Marinette  Ca«  Engine  Co., 
the  lane  of  Walrath  multiple  cylinder 
froa  ao  to  500  h.-p.  for  electric  anu  power 
Thia  cacinc  hai  been  on  the  market  for  over 
lea  ycara,  aad  with  the  company's  horizontal  engines 
fraa  a  to  po  b..p.  asakes  the  Foos  line  very  comprehen- 


B.  F.  SMu levant  Co.,  tbrongh  Mr.  F.  R.  Chinnock, 
■■■■■cr  of  the  New  York  office,  reporta  the  following 
sales  of  engines  and  electric  generators:  Board  of  Water 
Satrtj,  Babylon.  N.  Y.,  one  9x8  vertical  center  crank 
cagkac.  direct  connected  to  a  standard  slow  speed  as-kw. 
gcacrator;  Hanover  National  Bank,  New  York  City,  one 
la  X  10  engine  direct  connected  to  so-kw.  generator; 
Eberhard  Fabcr  Pencil  Co..  Brooklyn,  N.  Y.,  one  16  x 
14  korixonlal  antomatic  center  crank  engine  direct  con- 
■■elcd  to  a  loo^kw.  generator;  Bbuker  Contracting  Co., 
Mew  York  City,  one  4)4  x  aH  engine  direct  connected 
to  s-kw.  generator;  Central  Union  Gaa  Co.,  New  York 
City,  one  j  x  7  engine  direct  connected  to  ij-kw.  gen- 
cialar;  Vulcan  Dctinning  Co.,  Sewaren,  N.  J.,  one  7x7 
vertical  eaginc;  Hotel  Takanasaee,  Long  Branch,  N.  J., 
one  16  X  14  engine  direct  connected  to  7s-kw.  generator, 
and  one  ij  x  la  horizontal  engine  direct  connected  to 
so-kw.  geacrator;  H.  J.  McCoy,  New  York  City,  one 
II  X  9  vertical  engine;  Wasbbum  Bros.,  Saugerties, 
N.  Y.,  oae  as-h.p.  motor;  N.  Y.  State  Reformatory  for 
Woaea,  Bedford.  N.  Y..  one  13  x  la  horizontal  engine 
direct  coaaccted  to  so-kw.  generator;  laidor  Fajana,  New 
York  Cty,  one  6x6  engine  direct  connected  to  lo-kw. 
Votey  Organ  Co.,  Garwood,  N.  J.,  one  3)4  x  3 
direct  connected  to  3-kw.  generator;  Jobnaon  ft 
Johaaaa,  Steaaer  "Kobert  Johnson,"  one  lo-kw.  gen- 
cralpr,  direct  coenected  to  6x6  vertical  engine;  An- 
drew McLean  Co.,  Passaic.  N.  J.,  one  4x4  vertical  en- 
giae;  Boyal  Mfg.  Co.,  Babway,  N.  J.,  one  8  x  6  verti- 
cal engine  direct  connected  to  6-kw.  generator;  New 
York  Ei«iaeering  Co.,  New  York  Cty,  three  4H  x  4V4 
verticil  T-g'-^  direct  connected  to  S'kw.  generatora; 
Paskcr  Eagiaeeting  Co.,  one  14  x  14  engine  direct  con- 
aected  to  7S-kw.  generator;  Henry  Steers,  Inc.,  New 
York  Qty,  three  yji-kw.  generators;  Samuel  Smith  It 
Soaa.  Patcrson.  N.  J.,  one  14  x  14  direct  connected  to 
two  so-kw.  generators. 

Gfoaad  kaa  been  brolwn  for  the  enormous  refinery  to 
be  CBascracMd  by  the  Standard  Oil  Co.  on  Staten  Island 
Senad  aot  far  from  Elaxabetb,  Ni  J. 

The  W^acr  Water  StiU  Co.,  87  Waabington  St,  Chi- 
ragn.  is  iiiwhint  the  sale  of  iu  water  distilling  apparatus 
for  fill  iiiihliia  llilrtlin  water  in  places  where  the  local 
aopply  ia  of  <iia<tiinihli'  quality.  The  large  siilla,  hav- 
i^  a  capacity  of  a  to  15  gal.  per  hour  are  operated  by 
alcaa,  wbile  the  aaullcr  sizes  for  laboratory  and  bouae- 
bold  paipcae  a  are  operated  by  gaa. 

J.  G.  Wbiu  ft  Co..  New  York,  are  buying  freight 
cars  for  the  Porto  Bieo  Railways  for  csrrying  tobacco 
aad  sagar  caae.  The  first  order  will  inclode  ten  box  aad 
•ca  flat  tan,  all  with  steel  underframei.  This  company 
haa  iaat  oadered  four  3^-ft.  combination  cars  for  the 
P^Wf^""«  Rr-  Co.,  making  the  seventh  equipment  con- 
tiact  for  these  lines  placed  by  the  company. 


The  rwazsoa  oil  eWmiaHnr,  with  makeup  water  sof^ 
aaar,  ia  Jiacrftii  ia  a  yaaiphlet  recently  issued  by  tbe 
RMcraaa  ffi^lanilng  Co.,  Ltd..  Aoberley  House,  Nor- 
faOi  Street.  Siraad,  London.  England.  This  apparatus 
ia  laMadaJ  to  fice  the  condfination  water  from  recipre- 
catiag  fwgkifa  from  the  emaWfied  oil  which  is  found 
dUttoH  to  rsawvs  ia  the  oaaal  oil  extractor  in  tbe  ex- 
■aiaii  TUs  ia  aticam^llihn)  by  a  coagulation 
wMeh  is  fallr  described,  the  illustrations  show- 
ing aa  equipment  of  a<5oo  imp.  gsL  hourly  capacity. 
Attacked  to  Hm  latter  apparatus  there  is  a  water  soft- 
ener of  sao  gaL  hourly  capacity  for  removing  scale- 
foradng  autatsnos  from  water  which  is  added  to  the 
feed  for 
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Htadtand,  Ala.—See  "Power  Plants,  Gaa  and  Elec- 
tricity." 

Brrtrfoa,  Ala. — See  "Power  Plants,  Gas  and  Elec- 
tricity. 

Hitrtord,  Ala. — See  "Power  Plants.  Gas  and  Elec- 
tricity." 

Tro/nco,  Cal. — ^The  Tropico  Water  Ca  is  reported  to 
have  decided  to  purchase  the  water  plant  of  the  Dwight 
Briswood  Land  Co.    and   will  improve  same. 

Daytona,  Fla. — The  City  Council  is  reported  to  be  con- 
sidering the  question  of  issuing  $50,000  bonds  for  the 
construction  01  water  works,  to  include  fire  protection. 

Albany,  Go. — Bids  will  be  received  until  Jan.  6  by  Y.  C 
Rust.  Cue.  City  Council,  for  $15,000  bonds  to  be  issued  for 
the  purpose  of  extending  the  water  mains  and  city  sani- 
tary sewerage  system  into  .\rcadia  and  other  portions  of 
this  city;  also  $is,ooo  bonds  for  improving  the  surface 
drainage  system  of  said  city. 

Boi«,  Idaho. — The  Custer  Land  &  Irrigation  Co..  of 
Boise,  IS  reported  incorporated,  with  a  capital  stock  of 
$150,000.  Incorporators:  L.  L.  Folsom,  W.  W.  Lynch, 
S.  E.  Vance  and  others. 

Rock  ford,  ///.—The  Water  Com.  is  reported  to  be  plan- 
ning an  expenditure  of  $30,000  for  an  extension  of  the 
water   mains. 

Evanston,   III. — See  "Paving  and  Roadmaking." 

Springfield,  III. — The  City  Council  has  passed  an  ordi- 
nance authorizing  the  Mayor  and  Supt.  of  Water  Wks., 
to  procure  bids  for  the  constructon  of  a  dam  and  the 
diversion  of  the  course  of  Spring  Creek;  the  work  to  be 
done  under  supervision  of  Water  Works  Supt.  and  City 
Engr.   Frank   H.    Hamilton. 

'WfsUy,  /a.— The  National  Constr.  Co.,  of  South  Bend, 
Ind.,  is  reported  to  have  secured  tbe  contract  for  con- 
structing water  works  for  $8,000. 

Rockwell  City,  /o.— "it  is  stated  that  bids  will  be  re- 
ceived until  Jan.  6  by  I.  E.  Dougherty,  Town  Cllc,  for 
constructing  a  4-in.  water  main. 

Versailles,  Ky. — The  Holmboe  Co.,  Lincoln  Savings 
Bank  Bldg.,  Louisville,  has  been  selected  to  prepare  plans 
and  specincations  for  water  works  and  sewers;  probable 
cost  of  work,   $60,000. 

New  Orleans,  La. — Geo.  G.  Earl,  Gen.  Supt.  Sewerage 
and  Water  Board,  writes  that  bids  are  about  to  be 
asked  for  a  4,000, ooo-gal.  direct  acting  compound  con- 
densing pumping  honzontal  engine  for  the  Algiers 
water  purification  station. 

Baltimore,  Md. — The  city  and  county  authorities  are 
discussing  an  agreement  for  the  construction  of  a  20- 
billion  gallon  reservoir  in  the  Gunpowder  River  Valley 
and  the  application  to  the  legislature  for  permission  to 
raise  $5,000,000  for  acquoring  the  water  rights. 

'Cumberland,  Md. — Tbe  Fred.  M.  Prescott  Steam 
Pump  Co.,  of  Milwaukee,  Wis.,  recently  received  con- 
tract for  furnishing  and  installing  a  pumping  engine 
here.  This  engine  if  the  Prescott  Corliss  cross-com- 
pound crank  and  fly-wheel  type,  with  a  capacity  of  5,- 
000,000  gals,  per  day  of  z4.hours;  contract  price, 
$z3.4io. 

•Sew  Bedford,  Afa«.— The  U.  S.  Cast  Iron  Pipe  & 
Foundry  Co..  of  New  York,  N.  Y.,  is  reported  to  have 
secured  the  contract  for  481  net  tons  of  12.10,  8  and  6 
in.  c  i.  pipe  at  $27-25  per  ton  and  44  tons  specials, 
$;7So;  total.  $15,637.  Totals  of  other  bids:  Warren 
roundry  &  Machine  Co..  New  York,  N.  Y.,  $15,796; 
Camden  Iron  Works,  Philadelphia,  Pa.,  $18,127  and 
Lynchburg  l-dy.  Co.,  Lynchburg,  Va.,  $15,703. 

Columbia,  Miss. — The  citizens  are  reported  to  have 
voted  on  Dec.  13  to  issue  $50,000  bonds  for  water  works 
and  sewers.  W.  L.  Simmons,  Town  Cllc  E.  Blanchard, 
Engr.,  Columbia. 

St.  Louis  Afo.— The  West  St.  Louis  Water  &  Light  Co. 
which  supplies  water  to  St.  Louis  County,  is  reported  to 
have  completed  arrangements  for  erecting  2  water  towers 
and  laying  13  miles  of  pipe  in  tbe  country.  One  of  tiie 
towers  will  be  erected  on  Stratman  Hill,  on  the  Link 
and  Olive  St.  roads  in  the  southern  oart  of  the  county; 
the  other  will  be  placed  near  Normandy.  Each  tower  will 
have  a  diam.  of  65  ft.  and  will  stand  over  125  ft.  high, 
their  capacity  being  750,000  gals.  The  new  pipe  will 
be  laid  over  the  Olive  St  and  Denny  roads,  to  give  a 
more  direct  line  to  Kirkwood  and   Webster  Groves. 

Harlowton,  Mont. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

Malmo,  Neb. — See  "Power  Plants,  Gas  and  Electric- 
ity." 

Burlington,  N.  J. — The  Bd.  of  Water  Comrs.  is  re- 
ported to  be  considering  the  question  of  constructing  a 
filtration  plant,  to  cost  about  $100,000. 

Rocky  Mount.  N.  C. — See  "Power  Plants.  Gas  and 
Electricity. 

Fargo,  N.  D.—lt  Is  sUted  that  bids  will  be  received 
until  Jan.  6  by  N.  C.  Morgan,  City  And.,  for  constructing 
a  6-in.  water  main  in  10th  Ave.,  S.,  and  4th  and  8th 
Sts.,  N. 

Minot,  N.  D. — Local  press  reports  state  that  bida  will 
probably  be  called  for  at  once  for  tbe  construction  of 
water  works,  to  cost  about  $150,000. 

•Zanesville,  O.— The  Fred  M.  Frcscott  Steam  Pomp 
Co..  of  Milwaukee,  Wis.,  recently  received  a  contract 
from  the  City  of  Zanesville,  for  a  horizontal  triple  ex- 
pansion direct  acting  water  works  pumping  engine,  with 
a  capacity  of  6.ooo,uoj>  gals,  per  day. 

Toledo,  O. — The  city  officials  are  reported  to  be  con- 
sideHog  tbe  construction  this  winter  of  conduits  from 
the  filter  plant   to  the   water  works  pumping  station. 
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Fostoria,  0. — The  Riggs  &  Sherman  Co.  of  Toledo,  is 
preparing  plans  for  preliminary  filters  for  Fostoria. 

Warren,  Pa. — ^The  American  Water  Works  &  Guarantee 
Co..  of  Pittsburg  (J.  H.  Purdy,  Mgr.)  owner  of  the  War- 
ren Water  WorKs  Co.,  is  reported  to  be  considering  the 
question  of  constructing  a  filtration  plant  at  Gladerun,  to 
cost  about  $100,000. 

Fairchance  Pa. — Jas.  Farrell,  Clk.,  of  Council,  writes 
that  bids  will  probably  be  called  for  in  March  for  the 
construction  of  water  works,  to  cost  about  $20,000.  En- 
gineer  Geo.    Scudder,    of   Uniontown. 

Newberry,  S.  C. — See  "Power  Plants,  Gas  and  Elec- 
tricity." 

'Bay  City,  Tex. — We  are  iformed  that  the  John  W. 
Maxey  Constr.  Co.,  of  Houston,  has  secured  the  contract 
for  constructing  water  works  for  Bay  City  at  about 
$25,000. 

Seattle,  Wash. — R.  H.  Thomson,  city  engr.,  estimates 
the  cost  of  laving  water  mains  on  20th  Ave.,  n.,  at 
$3.7501  also  for  water  mains  on  e.  65th,  15th  Ave.,  n. 
w.,   and  23d   Ave.,   n.   e.  at   $12,100. 

Tacoma,  Wash. — Owen  Woods,  Comr.  of  Pub.  Wks., 
is  reported  to  have  been  instructed  to  procure  bids  for  a 
2-stage,  lo-in.  turbine  pump,  capable  of  nandling  6,000,000 
gal.  of  water  daily  at  Station  A. 

Kenosha,  J^ir.— The  City  Council  is  reported  to  be 
considering  the  building  of  a  new  intake  for  the  munici- 
pal water  plant.  It  is  proposed  to  extend  the  intake  into 
the  lake  about  6.000  ft;   estimated  cost,   $75,000. 

Marietta,  Wis. — The  Marietta  Water  Co.  is  reported  to 
be  planing  considerable  extension  work  next  spring. 

Lethbridge,  Alta.—C.  M.  Arnold,  City  Engr.,  writes  that 
water  works  have  been  installed  here  since  1904,  but  fur- 
ther extensions  are  in  view  for  the  future. 

Edmonton,  Alta. — Bids  will  probably  be  called  for  in 
April  for  water  work  improvements,  to  cost  about  $40,- 
000.      R.    R.    Kelly,   City    Engr. 

Toronto  Ont.—C.  H.  Rust,  City  Engr.,  writes  that 
bids  will  be  opened  on  Jan.  28  for  a  1^,000,000  and  a 
6,000,000  imperial  gallon  triple  expansion  vertical  en- 
gine  for  the  main  and  high  level  pumping  station. 

Weyburn,  Sask.—Edgar  A.  Chappell,  City'  Treai., 
writes  that  a  dam  to  hold  100,000,000  gals,  has  been 
put  in  this  fall  to  catch  the  spring's  water,  and  as 
soon  as  the  season  opens  next  spring  it  is  planned  to 
go  on  with  the  3}4-mile  water  main  to  bring  the  water  to 
town.  There  will  be  astand  pipe  needed,  and  between 
5  and  6  miles  o£  pipe  for  distribution.  Final  plans  are 
awaiting   the  action   of  the   coming   Council. 

Hamilton,  Ont, — Bids  are  wanted  until  Jan.  i.,  as  a 
whole  or  separately,  for  the  water  works  system  required 
on  Burlington  Beach,  including  motor,  pumps,  tanks,  pipes, 
hydrants  and  valves.  For  further  information  apply  at 
the  Beach  Comrs.'  ofiice,  Rm.  59,  Federal  Life  Bldg. 

SEWERAGE  AND  SEWAGE    DISPOSAL. 

Notes  Arranged   Alphabetically  by  States. 

University,  Ala. — Bids  are  wanted  until  Dec.  31,  for 
constructing  a  sewerage  system  for  the  University  of 
Alabama,  consisting  of  approximately  4,960  ft  8  in., 
1,260  ft  10  in.,  1,110  ft.  12  in.,  and  2,160  ft.  is-m. 
sewer,  and  25  manholes.  John  W.  Abercrombie,  Pres. 
of    the    Uuiversity. 

San  Jose,  Co/.— Bids  will  be  received,  it  is  stated,  until 
Jan.  2  by  the  City  Clk.  for  constructing  an  intercepting 
sewer  in  the  ist,  2d  and  4th  wards. 

Bakersfield,  Co/.— E'ids  will  be  received,  it  is  stated, 
until  Jan.  6  by  the  Bd.  City  Trus.  for  constructing  a 
main  land  outfall  sewerage  system. 

Albany,   Ga. — See  "Water." 

'Belleville,  III.— Vic  are  informed  that  Reeb  Bros,  of 
Belleville  has  secured  the  contract  for  constructing 
sewers  on  Race,  High  and  Church  Sts.  at  65  cts.  per  lin. 
ft.  for  12  in.,  80  cts.  for  15  in.;  $40  for  manholes  and 
$35  each  for  catch  basins.  The  Stoltz  Supply  Co.  of 
Belleville  secured  the  contract  for  i2-in.  pipe  sewers  011 
2d  Av.  and  D  Sts.,  alley  bet.  High  and  Jackson  Sts.  and 
Jackson  St.  at  72  cts.,  54  cts.  and  57  cts;  manholes, 
$36  and  $35   ana   catch   basins,   $34.50. 

Woodstock,  J//.— Lynn  Richards,  City  Clk.,  writes  that 
it  is  proposed  to  construct  a  sewerage  system,  to  cost 
about  $80,000.  Engineer,  W.  S.  Shields,  1201  Hartford 
Bldg.,  Chicago.     Geo.  H.  Hoy,  Mayor. 

South  Bend,  /nd.— Bids  will  be  received  by  the  Bd.  of 
Pub.  Wks.  until  Jan.  7  for  the  construction  of  about  4 
miles  of  pipe  sewers  up  to  30-in.  diam^  with  manholes, 
flush  tanks,  etc.     A.  J.  Hammond,  City  Engr. 

Indianapolis,  Ind. — Chas.  A.  Brown,  Asst.  City  En^., 
is  reported  to  have  completed  plans  for  the  Spring  St 
sewer,  to  be  about  4,800  ft.  long,  and  cost  about  $6,500. 

Ft.  Wayne,  Ind. — It  is  stated  that  bids  will  be  received 
until  Jan.  2  by  the  Bd.  Pub.  Service  (Edw.  J.  Lennon, 
Cbmn.)    for  constructing  sundry  sewers. 

Charles  City,  la. — The  City  Council  is  reported  to  have 
decided    to   issue  $14,000   sewer  bonds. 

Galena,  /fan.— The  City  Council  has  authorized  W.  L. 
Ricksecker,  City  Engr.,  to  prepare  plans  and  specifications 
for  lateral  sewers,  to  cost  about  $30,000. 

Caney  Kan. — It  is  sUted  thai  bids  are  wanted  until 
Jan.  7  for  $50,000  sewer  bonds.  W.  E.  McMillan,  City 
Clk. 

Versailles,   Ky. — See  "Water." 

•Boston,  Mom.— John  J.  Leahy,  Supt.  of  Sewers,  write* 
that  Timothy  J.  O'Connell,  158  Adams  St,  Dorchester,  has 
secured  the  contract  for  rebuilding  Stony  Brook  conduit 
in  Bryant  St,  for  $17,219. 

•St.  Paul,  JWtn».— The  Board  of  Public  Works,  on 
Dec.  16,  awarded  contracts  for  a  sewer  on  Armstrong 
St  to  Chatsworth  St  to  John  Lind,  34  E.  2d  St,  for 
$7,600,  and  for  sewers  on  Stickney.  Gates  and  Page 
Sts.  to  O'Neill  &  Preston,   for  $12,457. 

•H.  Thornton  Bros,  are  reported  to  have  secured  the 
contract  on  Dec.  19  for  constructing  about  2  miles  of 
sewer  on  Dayton's  Bluff,  for  $37,883. 


Columbia,   Miss.— Set    "Water." 


•Iltnu  marked  thus  give  the  names  of  parlies  awarded  conlracti. 
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tra«"X   s^wers~o^n''^>^/'L'''?o'clfst's,/rnX       D^">i.D°y'={Spnngfield,(a)  $48,844.  W  $50,263,(0)  $60,650.  Crook.von,   Mm„.-The   construction   of   a    .ted    struc- 

other  about  $17,000.     Henry  g'erharz    CitvFnIi'               );   f'    '^'"^""bI'-    Sprmgheld,    (a)    $S3.49> ;    (b)    $55,i3o;  ture  replacing  the  Sampson's  Addition  Bridge  is  reported 

''Morri.,J„n     N     /^;7y  "^""f"'  ';"y  I^^ner.                         ('■>.  6^.341;    ('0    54,330;    (/)    $53,491.      Cyrus   M.    Lone,  contemplated,  at  a  cost  of  $10,000. 
th,'7^mri  ,     ■   -"j.J^-— Mayor    Alex.    Bennett    lias   signed        Springheld     (a)    $37,208;    (fc)    $38,620;    (c)    $46,110;    ((f) 

the  e??ct?on  nr^h.'"?;.'"  ''•i  ^'i  ^.^''"?"  "l=  <=?n'"ct  for  |43.37o.  Thos.  P  Strack,  Cincinnati,  (a)  $46,792;  («  Gulfport,  Miii.— Plans  and  specifications  will  be  re- 
sewers  on  the  Whtth^ff"',  "'*"'*  '""^  ""=  Morristown  $48,651;  (c)  $5i,66o.  Huonlter  &  Williams,  Springfield,  ceived  by  the  Bd.  Co.  Superv.  Ce.  S.  Hewes,  Clk.),  un- 
se«ers  on   the   Whithall   tract.                                                          (a)   $50,327;    (b)    $52,188;   (c)    $59,007;    (d)  $54,230;   («)  til    Jan.    6    for    constructing    a    draw-bridge    across    the 

I\iewark     N.     /.—Press    reports    state    that    Edw.     S.        $52,585-     To  each  of  the   above  grand  totals  for  various  Tchontacaboriffa    River. 
?"  J"'  ■,r"8''-    Sewer    Dept.,    is    making    surveys,    etc          materials   bid    upon   add   about    $35,750    for   about   17,875 

which  will  be   presented  to  the  Bd.  of  Wks.   in  Jan.   for        ™-  y°-  ^'°n<=-     W.  H.  Sieverling,  City  Engr.  Kansai  City,  Mo.— W.  H.  Dunn,  Supt.  of  Parks,  write* 

tne  construction  of  drains  to   carry  off  Surface  work  in            T>rr„iii,     n      n;Hc    ,...„   „„„.j   .,      r,             t  that   preliminary   plans   have    been    ordered   prepared    for 

that  section  of  the  city  south  of  S.  Orange  Ave  and  west       structTn^    sewe^T^e    svs?^    »nH    |L^?,1      f'   ?    '""'.i '°u '  constructing   z   bridges  over  Blue   River   in  Swope    Park. 

rL    t"""*    ■^'-   '^'""'^   '"   ""^   Vailsburg   Dist..   probable       Contract  for  ^ons?rurtW^h/^i.-,i^^^^^                  *"'*    "l.'  No  definite  arrangement  yet  made  for  construction.    F.  R. 

cost.  $250,000.                                                                                       contract  tor  constructing  the  sewerage  system  was  award-  Mn.sarH    S»?v    Park  Rd 

Millville     N     J—Th^   ru„    rr.  „    -I    ■             ..*  j    .     v         =''•  '°  ^°^"  Skeels,  of  Canton,  at  the  following  bid:  For  ^^ossard,  Secy,  lark  Bd. 

consde^  ng  th^  au«Sn  o?/onSr?,^Hn„"  lZ°,T^A-^°   ^,       f'"'  '?*"•  5°  "^- =  54,7oo   ft..  8-in.  sew<rr,  38  cts.;  8,000  Albany.  N.  X.-The  Common  CounciT  is  stated  to  have 

plant                     q"«tion  of  constructing  a  sewage  disposal       ft.  loin.,  44  cts.;  9,500  ft.   12-in.,  49  cts.;  1,000  ft.  15-in.,  passed    an    ordinance    authorizing    the    construcUon    of    a 

61    cts.;    5,000   lin.    ft.    6-in.    drain  tile,    3   cts.;    5,000    ft.  viaduct  over  N.  Lansing  St. 

ouffall^s^/wer  '^Co'^Jtl  l°""7iS*^  "'  the  bids  opened  on  Dec.  7  at  the  office  of  the  Comrs.  of  Sewerage  (P.  L.  Atherton,  Chmn.)  for  the  construction  of  Sec.  B  of  the  Southern 
outtan  sewer  Contract  2  of  the  comprehensive  system  of  sewerage  (J.  B.F  Breed  Ch.  Engf.) :  (a)  T.  B.  Tones  &  Co.,  St,  Louis;  (ft)  Henry  Bickel,  Louisville;  (c)  E.  H.  Abadie 
Eng  &  Consir'  Co  rh?.»t^  Ti?  a\  p  V^'v '""W"  °;V^*^  Westwater  &  Casey,  fcolumbus,  O.;.  if)  N.  V.  Continental  Jewel  Filtration  (fo..  New  York,  N.  Y.;  (g)  American 
Rofnoke/  vL  '  ^"""S"-  "'-  '''>  ^-  ^-  ^ave  Bro.  &  Co.,  Portsmouth,  O.;   (■)  Irwin   Bros.,  Greenville,  O.;  (;)   Metropolitan  Constr.  Co.,  Boston,  Mass.;  W  Luck  Constr.  Co., 

V,7ro  "":  ft:  tirth  exfav  \°nVbaS ^1"°       ^'H^       ^^''n      ^'°^'^       «30.oo       $34^00       $38.00       $37''o5       $38.00       $57.00       $4*50 

T  o5n  kI,    if    .,-.1,  :  J  V    ,  ?>, V : : "6.00        27.60        30.68        22.00        jo.oo        10.60        37.00        34.60        37.25        46.00        4«-5o 

1-oM  Sift':  earth  Ixcav'' and  SI1  ■  ""'''^""'''°""^^^^^ '*■'"         ^''^l        '^-oo         20.J7         23.00         ^4.00         ^Lo         «.75         llol         29.00         4..50 

1,343  lin    f     etrth  excav    and  baS "■'°        *='•»!        ^'V         ^^.07         34.00         34.80         37.00        40.75         42.00         58.00         41.50 

I  015  cu    vds    earth  pvrav    r„,i  wi/eii  V„"  ■  V  ■•  V- V ••         "t-so         1976         20.87         20.20         23.00         24.00         37.00         24.50         31-00         26.00         4«-50 

.7:0^0  cu:?t-co"See"maso\"r"eXiv^^^  .0,09.  oo    ,,,35^00    ..,06.00       621.00    .,55000    ..500.00    4,000.00    2.,75.oo    2,500.00    .,700.00    ..542.50 

1,275..  50  lbs.  reinforcing  metal  in  place    plain   bars            ^'^            5-96           4-72           7-90  6.70           7.20            5-5o           6.90           500            5-4°            9-85 

.,.94.280  lbs.  reiWorcinl  metri  in  place    rorrueated  baVs ^F         ""^^^         -0333         -04  .039           -039            .0225         .04             .037           -0325         -035 

foS^S;?^::|;^-^-|};f^'^^S\£~-:::^^              f'    f    .:f'   .::r  2^=   .r    2::o'    .T^^    .To'    .:of    .r 

2.,o«orb«orrnTJlmTnrjs^^^-?^rwlr£''-"^^^^^^^^^                                      -f         '-^           ^3^          .8.^0         2^0         .^o          .'.fo         .1^0  '7.^5^          .o.lo         .3.00 

266  lin.  ft.  manholes    complete                          '•*°           '5^           ^-^S           '•'»o  '-80           1.80           1.60           1.70           2.00           ..75           ..75 

Cleaning  up   (lump  sum)             3-5o           3-50            566           2.60  4.00           3.00           4.00           6.00           3.00            ..60           3.00 

.,000  lin.  ft.  8-in.  under  drain     2,400.00       375.00    1,600.00    3,000.00    2,000.00    1,000.00  .,000.00    3,000.00    3,000.00    .,500.00    1,000.00 

3,000  lin.  ft.  lo-in.  under  drain.'.'.'!.' ■^°            -35             -So            .75  .55             .50            .52             .50            .80            .40           1.40 

2,000  lin.  ft.  12-in.  under  drain                '^5            •''o            -68            .85  .60            .60            .60            .70            .90            .45           i.6» 

.10            .45            .80           ..00  .65             .70            .65             .80           ...o            .50           1.75 

Totals ....  *'^"^^^"*  ~*^"^~^~ — — — — 

■ $296,524  $336,681  $352,674  $370,175  $385,070  $397,351  $404,627  $415,240  $416,393  $439,723  $522,306 

dded"trconstruct~i^o'^fn.*^tiJe'^sewerr''on**Beave?*^7^1?r^J       ?"'"r  ''  J'^'   '•'''°  ^'-  manhole,  per  lin  ft.,  $1.9?;  52  flush  Washington,  N.   C— Bids  will  be  received,   it  is  state* 

and    E.   id   Sts.                                              "    Beaver,    Zebra       tanks.   $25;    ,00   cu.    yds.    rock   excav.,   $5;    500   cu.   yds.  by  Gilbert   Rumley,   Clk..    Bd.    Co.   Comrs.,    until  Jan.    6, 

,,        „     ,     ,,     „      f^    t    ^"cav.,  25   cts.;  50  cu.  yds.   concrete,   $2;   10  M  ft.  for  $50,000   bridge  bonds. 

New   York,  N.Y.— Bids  will  be   received  until  Jan.   7       l^'^^^t;   *"o   per  M    ft.;    total,   $34,683.     Totals  of  other  ,              ^      t.    •        .      j    ...  .    u-..         •„    v             •     j 

by  Louis   F.   Haffen,    Pres.    Bronx   Boro.,   for    furnishine       t'"^-  P°*'  ^-  Gibson,   Cambridge    $54,458;    H.  J.  Glover,  Logan,    O.—lt    is    stated    that    bids    will    be    received 

material   and  constructing  sewers   in    portions   of    Ander-       J-orain,   $46,551;    L.    D.    Burd  &  J.   A.    Rippeth.   Canton,  until  Jan.    11    by   the    Bd.    Co.    Comrs.    for    constructins 

son  Ave.,  E.   163d  St.,  Grand   Boule.  and  Concourse    E         f^'^S.fgg;  J-   C.   Beasley.   Columbus,  O.,    $58,965;    Price  &  I    bridge    across    Heicking    River    in    Green    Township. 

i8ist   St.,   and   Jerome    Ave.,    repairing  and    extending  a       ^^"J^y-   Marion,   $48,144;   McGarry  &   McGowan,  Akron,  Jas.   L.   Martin,   Co.  Aud. 

dram   in   White   Plain   Rd.   and  in  Bartholdi   Rd.;   receiv-       %^'>-HV'    "'".'   ^-   P"^y'  Canton    $56,831;   Jas.   Brown   &  Norwood    O  — Eneineer   Tas    A    Stewart    712  Traction 

Sherman 'Avf"and"E''\'6  "d   l'   'V'   l'  X^'i  ='"''/■=  '^«       6°,--  ''mSihi'\''c\h^l1°'%^  Co.    Martins  F«ry,   $55.-  Bldg.:'cincinnati,^OrwritJs"'that'  the    f o?l'ow'ing  areThe 

man    Ave      and    F    ^'^^Ih    c:.^'-   f-V®"'-''   ^i  ^"^  S''""        Bro's      Son     «cPlfia"'p'rIr'''^fc'^'-Di^"'^'nT;   Turnbull  bids  opened  on  Dec.    .4  by  the  Bd.  of  Pub.    Sirvice  for 

SS-r'.;  «m™,,^.  «?■    'fio'J    St.  .and   Trinity    Ave.      Engi-       ^'^^:U-r!lhiJ^l'^^^-    Ralston   &   Blinn     Mt.    Vernon,  furnishing    material    and    constructing    sub-structure   of    a 

ofoe   sewer^-    ,^,^o^  n  •  f  '   "»'"•  ^""^  3,764.  lin    ft.   12-in       l^'^f 'hman      Hev^Iann'^   t«?^,T/'''w^3'  H^'^n^'  ^"^  viaduct  over  the  B.  &  O.  S.  W.  Ry    and  Section  Ave.  to 

Sy.r„  rt  fl' hL'^          ;  i'-    J*"'"-    P'P?    ^"'"^    ^'350    cu.        Akron    «^?',,,.sw'D**i;3n^'A,^^''"^'^l    ^     Davidson,  consist   of    1,700   cu.    yds.   concrete    (price    given    per   cu. 

?,    „=nhnw       f"''^?'^'',^"'^  removed;  9  M.  ft.  timber;       2  ^^";,l*^'?.^jj   fl  ^ ' J-^'l^^i^'  ^kron    $51,315;   Weage  yd.):  John  Snyder,  Norwood,  $8.90;  Jones  Bros.,  Colum- 

53    manholes,    etc,    also    for    constructing    a    sewer    in    a        «    Swonk     Coldwater.    Mich.,   $55,480;    C.    T.    McCracken  bus    $12  so-   L    Ei(i  Concrete  Steel  Co     Cincinnati    $084- 

Fo°ck"'rndST.™"°o"/'A  ^'«n  ^y^-  P    'seth  St.,  Whit'       lr^t°"Ki°'T<'',"8oo^-^"F"li  ^'S^'k^'  ^=V""  ^J^"'   'S"""  Thos.^  J  'aIcRIv?;?  $,°2;    Concrete   steel   Co.     Cincinnati; 

?n    ft    nf  L^  .""^   '^''"-      E"f".eer's    estimate:      1,025       E°JV    r„^;:„?5 7,899 ;    E.McShaffrey  &   Son,  Akron,    $50^-  $9.90;   Frank  Foley  &  fco.,   Cincinnati,   $8.50;   Tuppan  & 

m.  ft    of  concrete  sewer,  IX  ft.  6  in    X  7  ft.  3  in.     .,678       S,?:^  ^fkron    t.f  ,„^           •    '^^"'°"'    *«''°5:    ^'°-    "•  Son,    Peru.    Ind.,    $7;    Ferro    Concrete    Co.,    Cincinnati, 

in"'   'i*,'58V  lin.  ft.f  /'ft.^  3"in.   x  ^ft  %a'  in"'  To  linS^            -S-    wl^Pirfh^'l'ri'f   Akron,    secured   the    contract    for  I'""'- ,/•  ctc^natr^*o\8'^°'Loufs"?)7ach''(?o'nst?'=ci,  ^'cS" 

6  ft.  3   in.  X  5   ft.    .0  in'     2.874  lin    ft.  6  ft.  x  5  fi  "^  'i'        constructing   the    sewage  disposal   plant    at   the   following  ^^"".f 'S8 ,0            '  *''     '                                               '' 

in.     626  lin.   ft.   of  pipe  sewer,  10,   2d.   18,   15  and   12  in          '"?'■    ^•^°°   •="■    y^'-   ^'■"'   embankment,    25    cts.;    330    cu.  ciimau,  ^,0.70. 

Items  given  above  include  the  furnishing  and  placing  al'l       yds.  concrete.  $7;  400  lin.   ft.    12-in.   sewer  pipe,  35  cts.;  Nashville,    Tenn.— Bids   will   be   received   by   the   Cum- 

materials  entering  into  construction  thereof,  as  shown  by       376  ft.   lo-in.    30  cts.;  108  ft.  8-in.,  25  cts.;  600  ft.  6-in.,  berland    Bridge    Com.    (J.    K.    Rains,    Chmn.)    until   Jan. 

stanodard  and  typical  sections  of  same  on  plan    together              i'^'   350   ft.   4-in.,   10  cts.;    1,300   ft.    3-in.,   6   cts.;    5  22  for  furnishing  material  and  manufacturing   and  erect- 

with  all  special  construction  at  manhole  openings  reducers        manholes,   each,    $22;    4    lamphples   to    set.    each    90   cts.;  ing  steel  spans  for  two  bridges  across  Cumberland  River, 

etc.     952  spurs  for  house  connections    over  and  above  thi?       *    siphons  to   set,   lump   sum,   $700;    i    pump  house   com-  as  advertised  in  The  Engineering  Record, 

cost  per  lin.   ft.  of  sewere.      38  manholes    complete    8  re         S       "   *30o;   2,000  cu.    yds.   slag    $1,60;   400  cu.  yds,   cm-  .                     ■     ,,   u      .,,      n 

ceiving   basins    complete       n  loo   cu     vH    of  rnVu' .„   h.       '^"^-  9°  cts.;  5,000  cu.  yds.  sand,  $1.60;  20  cu.  yds.  con-  Hudson,    Wii.— Bids  will   be   received  by  the   Common 

excavated  and' removed  '    iso   cu    vd    of   ria«   "A"   .-or,         '='''^"^>  *7;  total,  $17,499-     Total  of  other  bids:  J.  C.  Beas-  Council  until  Jan.    6,  for  constructing  a  steel  bridge  and 

Crete     in    place     aHHitlonal    tr,    thai    =l,™„    „      -i/      1              lev,  Columbus.  $18,961;  Jas.  Brown  &  Co.,  Akron,  $29,324;  foundations,   across    Willow    River,    at   the    north    end    of 

"loo'cL    vd    of  Class  "B"   concme    L  n^are      'cLo^on-        Nitschke    &   Gibbins,    Cleveland,   $18,523;    Turnbill    Bros  2d  St.     Loweth  &  Wolff,  Engrs.,  First  Nati.  Bank  Bldg., 

v'd.   of'"bro>en°ltone"for'^fouZ    ons,'"in''place.  '•?oo,oo"o        Canton    $30,799;    Ralston  &   Blinn,  "Mt.   Vernon    $22,546;  St.   Paul,   Minn.;  A.  Karbas,    City   Clk. 

f^'  tStron^^^  ^a'ni"'  ./"fn  ""t'  /^Til^^f  '"V"d  ^^        sZ' Alo'fXtio^^t'^^'r-  ti^il.  %r^^tt\%?. 

placed    in''s?a"ndard"sec<1o„"s    aSdit  ?n  f' to'" Sose^how^       Wm.EMcHug\  Springfield,   $20,744;'  Pi.tsbuVg*Con^/r:  PAVING    AND    ROAD    MAKING. 
on  the  nlan      t  76e    M    ft    >;Tnh>r    f„™;.ir.j       J    oiiuwii       q^     Pittsburg.    Pa.,    $21,894;    W.    I.    Kennedy,    Medina, 

pUce       85,000    ifn.^  fV^ •  of   piks      '2,150    Hn     ft     of   6-in"       '^'•9*^-     ^''^P'"   ^   ^"°*'"   °*    ^^"'°"'   "^   Consulting  Notes  Arranged  Alphabetically  fcj.  States. 

pipe,   as   risers   for  house  connections,  including  the  sup-             ?J^;.                 „        t,-j        •„  t             ....              ,  Montgomery,    Ala. — Bids   will    be   received    by   the  City 

porting    and    surrounding    Class    "A"    concrete.      100    lin.          ..■™'^^^"^<"''i,^2.~B'OS  will  be  received,  it  is  stated,  un-  Treas.  until  Jan.  6,  for  paving  sidewalks  on   a  portion  of 

ft.  of  12  to  24  in.  drain  pipe,   furnished  and   laid.                    til  Jan.  7  by  C.  k..  Soles,  City  Compt.,  for  constructing  a  jjull    St.    with    hexagon    blocks,    ana    for    all    necessary 

24-in.  terra  cotta  sewer  in  W.  6th  St.  and  a  15-in.  terra  granite    curbinij   and   storm    water    sewers    in    connection 

Charlotte,  N,  C. — R.  Goodwyn  Phett,  Mayor,  in  his  ad-       cotta  sewer  in  Beech  St.;  also  a  sewer  at  No.  4  fire  sta-  therewith. 
dress     to     Council     recommends    the    completion     of     the        tion. 

sewerage    system;     also    the    enlarging    of    the    present           Camden,    S.    C— Bids    are    wanted    until    Jan.    15    for  Compton,   Col. — The   Compton    Electric   Light   &   Power 

city  hall.                                                                                                $50,000  bonds,  to  be  issued  for  installing  a  sewerage  sys-  Co.  contemplates  extending  its  lines  to  Watts  and  Willow 

,-.,  .„      /I      D-j        -.1  u           •     J    ..  .             J    t      .             tcm.     J.  J.  Goodale,  City  Clk.  Brook.     G.  R.  Fulton.   Secy. 

Canton,  O. — Bids  will  be  received,  it  is  stated,  by  Arm- 
strong   Ashbrook,    City    Aud.,    until    Jan.    6    for    $10,000           "Galveston,    Tex. — A.    T.    Dickey.    City    Engr.,    writes  Albany     Ga. — Bids    will    be    received    until    Jan.    6    by 
storm  water  sewer  bonds.                                                                 that  Kelso  &  Vantrim,  of  Galveston,  on  Dec.  12  secured  y    C     Rust     C'k      Coun<:il    for   $10  000   bonds   to   be    is- 

the    contract    for    constructing    66-in.    reinforced    concrete  sued    for  thi   purpose  of  paving   a  p'ortion  of    Broad   St., 

Canal  Dover,  O.—lt  is  stated  that  bids  will  be  received       dram  on   19th  St..   from  Ave    D  to  water  front   at   $17,-  ajjo  $5,000  bonds  for  reopening  up  and  grading  Davis  St 
until  Jan.  i.  by  J.  F.  Defenbacher,  City  Aud.,  for  $.4,500       735-      ™-     D.    Carr,    of    Galveston,    bid    for    this    work 

sewer  bonds.                                                                                         $  17.934.  Rathdrum,  Idaho.— The  A.  O.  Skinner  Electric  Light  k 

Steubenville,  O.—lt  is  stated  that  bids  will  be  received           Seattle,    Wash.— City   Engr.   R.    H.   Thomson,   estimates  Power    Co.    contemplates    constructing    5    miles   of   high- 

until   Jan.    13    by  the   Bd.    Pub     Service    (T    W    Vance        *''at  cost  of  constructing  sewers  on  Atnaltis  St.   at  $69,-  tension  transmission  line.     H.   R.   Saunders,  Secy. 

Clk.)  for  constructing  sewers  in  5th  St.  and 'Alley  E.        '       000  and  W.   64th   St.    at   $6,590.  Crangeville.   Idaho.-Th^   GrangeviUe  Electric   Light   » 

'Youngstown,  O. — ^John  Grady  is   reported   to  have  se-           Edmonton,   Alta. — Bids  will   probably  be   called   for   in  Power  Co.   is  planning  to  double  its  present   output,  and 

cured  the  contract  to  construct  the  E.  Federal   St    sewer       ''"^   spring  for   sewer    work  to   cost   about   $200,000,    rnd  extend  its  transmission  lines  to  Cottonwood,  20  miles  di»- 

for  $8,850.                                                                                             septic  tank,   to  cost   about   $100,000.     R.    R.    Kelly,   City  tant.     D.  C.  Van  Buren,  Mgr. 

Wyoming,   O.— The    Riggs   &    Sherman   Co.    of   Toledo,                                                otiin^ce  Evanston,   III— The   City   Council   has   passed   an   ordi- 

are    engineers    for   the    proposed    sewerage    system    to   be                                                BRIDGES.  nanee    providing    for    paving    witii    granite    top    macadam 

constructed   here,    to    cost   about    $50,000.                                                              „„„„..a   >(/i,I,„^,f.V„/Iv  fc«    <:.„»„  Colfax  St.   from  Sheridan   goad  to  ^idge  Ave.;  also  for 

Springfield    O.-The    following  are    the   total,   of   bids                     ""'"  ^"""''^  Alphabetically  by  States.  ,^^5^^  ^.^^    ^^^„  ^^i„  i„  Milburn  St. 

opened    on    Dec.     18    for    furnishing    material    and    con-            Dunnellon,  Fla. — It  is  stated  that  bids  will  be  received  .     „     ..           „.       ^„ 

structing  a   portion   of  the  high  level   intercepting  sewer.        until  Jan.  8  by  the  Bd.  Co.  Comrs.  (S.  F.  Siptrunk,  Clk.)  Gibson  City,   Ill.—Wm.    A.   Davidson,   City   Clk.,   write* 

to     consist     of     the     following     approximate     quantities:       at  Ocala,  for  constructing  a  steel  bridge  across  the  Blue  that    it    is    preposed   to    lay    about    36,087    sq.    yds.    brick 

2,096   ft.,   24-in.    vitr.   pipe,    plain   or  reinforced   concrete       River  near  Dunnellon.  pavement    at    a    cost    of    $60,000    to    $70,0001.    bngineer, 

sewer;    5,554    ft-    30-in.    vitr.    pipe,    plain,    or    reinforced            „         •„       „          „.,         ....              -     j      •.    -       .  .  j  C.   F.   Helman,   of  Paxton.     C.   W.   Knapp,   Mayor, 

concrete  sewer;   2,166  ft.    33-in.   vitr.   pipe,   plain   or  rein-            Rossville,    Kan.— Bids    w-ill    be    received      it    is    stated  ,„      o-u     uj    t,  k    i                      .     ■       ,  .  a  . 

forced    concrete    sewer;    9,376    ft.    6-in.    pipe    house   con-       """'.Jan.    3,   by  the  Bd.    Co.   Comrs.   at  the  office   of   L.  Chicago,  /«.,— The  Bd.  Pub.   Improvements- is  stated  to; 

nections.     average    depth     10    ft'    71     6-in     on     24-in      Y        *-*•    Zimmerman,    Co.    Clk.,   at   Topeka,    for  constructing   a  have    approved    ordinances    providing    for    the    paving    of 

brandies;    158    6-in.    on    loin.    Y   branches;    64    6-in.    on       'ow  truss  steel  bridge  over  Cross  Wreck  at  Rossville,  to  portions  of  Wentworth.  Greenwood,  Lexington  and  Wood- 

33-in.    y'  branches;'  800    "ft.    8-in.    sanitary   'sewer;    so    ft.        consist    of    one    span,    98    ft.,    between    centers    of    piers,  lawn  Aves.,  Maxwell,  Lock  Sts. 
l8-in.    sanitary    sewer:     10    ft.    ,io-in.    sanitary    sewer;    32        .4-ft   approach    and    roadway    16    ft,    in    width. 

round  manholes  8  single  drop  manholes ;   i  double  drop  man-          Alexandria    La —Bids    will    be   received    bv   the    Police  ■    f^""". /"-—The    paving   of    a   portion   of   Garden    St. 

hole;    .    regulator;    4.    manhole   covers    and    frames;   475        Ju^!  of  Rlp'ides  Parish,  a"  Alexandrfa,  untU  jIn?  ,6,  for  '^  "^''^^  contemplated,  at  a  cost  of  about  $30,000. 

"u'"yd''  ;ocr'exc"ai.:™(a)'"^pla'^n"o;^cre?e":"w  'reVf^fcl'd       fO"«™cting  a  steel  highway  bridge  on   concrete  piers  at  champaign,  Ill.-C.   C.   Fairclo,  City  Engr.,  writes  that 

concrete;      (c)      vitr.      pipS;      (d)      Jackson'    reinforced       ^'^^'h'e'^Engineering 'rcco  d    Ta"  W  "syYvester^'consult'^  ''"^f  -"'  "^  h^"'^<^  ^y  «!?  Bd.  of  Local  Improv    on  Jan. 

concrete;    M   pipe  of  Ohio   Pipe  Co.     Paul  &  Kershner.        "     En<rr    Rapides  BaSBl'd^Alexan/ril            Consult  g   („^  improving  Daniels  St.,  to  consist  of  the  following-. 

Dayton    (a),    $53,993;    (b)    $53,993;    M    $60,546.      Bow-       '"«  ^"«'^-  Rapides  Bank  Bldg.,  Alexandria.  Excav.,   5,950  cu.  yds.;  asphalt  pavt.  on  concrete  founda- 

man  &  Co.,   McKeesport,   Pa.;    (a)    $46,881;    (ft)    $53,425;            Minneapolis,  Minn. — The  City  Council  is  stated  to  have  tion,  8,320  sq.  yds;  combined  curb  and  gutter,   5,700  lin. 

(c)   $53,892;    (d)    51.835;    (.e)  $48,457.     C.   I.   McCracken       appropriated    $2,500    for    the    repair    of    the    bridge    over  ft. ;  retaining  and  false  curb,  442  lin.  ft. ;  40  gutter  plates, 

Co.,    Columbus,    (a)    $56,396;    (r)    $59,622;    (d)    $56,396.       Minnehaha  Creek  at  Nicollet  Ave.  •  12  catch-basins,  and  1,820  lin.  ft.  8-in.  vitr.  pipe. 

•  Items   marked  thus  give  the  names  of  parties  awarded  contracts.  . 


6o 


^  lmmmfttt.lu4.—TU  Uaiaa  A«ph*h  Co.  U  Mated 
*  te?  ?*"I?*  •*«  e«Btt»et  for  pariiv  E.  jm  St.  with 
aifhUt.  for  |S.f97.  ^ 


tiadiaK  nvrelRw  raadway,  brick  cut- 

.     -^  ,  .  . .»»a  «"»»  in   Sleete  and  Union   St*.. 

far  hridt  raadwmr  ia  4r«  alley  north  of  ijth  St.;  and 
■ortk  of  i*th  St,  and  for  cement  walks  in 
Ave 

HTttt  LifmWi.  Im4.—U  it  reported  that  the  Town 
Tm.  win  rcecnc  bid*  until  Jan.  lo.  for  the  parinc  of 
Sotth  St.  aad  North  Western  .\tc  Cbas.  T.  StaUand. 
Towa  Ok. 

ynpilmd.—lht  Bd.  Co.  Comrs.,  it  is  reported,  will 
ffvcovw  MOB  tmtil  Jan.  6,  for  the  constnicting  of  1,870 
tL  of  CT«TCi  road  ia  Cottoe  Township.  L.  J.  Woolen. 
Col  Aad. 

/Wfi,  /arf.— The  Bd.  Co.  Coous.  it  i*  reported  will  n- 
etm  bad*  nntfl  Jan.  7.  for  the  constructing  of  9,971  ft. 
of  gravel   road. 

Ctlmmttut,  /ad. — It  is  reported  that  the  Bd.  Co.  Comrs. 
wOl  iccciic  bids  until  Jan.  7,  for  constructing  -i  free 
mrwmi  raads  ia  Wayne  Townshin  as  follows:  Wright 
mt.  ik}i7  ft-  length:  Thaatnaoe  Rd..  7,160  ft.;  Wnaca- 
trOa  alL,  10.611  ft.    John  U.  Davis.  Co.  And. 

WatkimtfM.  /ad.— The  Bd.  Co.  Comrs.,  it  is  reported 
win  receive  bids  until  Jan.  7.  for  the  constructing  oi 
tka  Edwards  gravel  road  in  Steele  Township.  Thos.  Nu- 
■Ht.  Ca.  And. 

Bntali.  N.  Y. — The  Common  Council  has  ordered  that 
■kade  laiaad  St.  be  rcpaved,  30  ft.  wide,  from  Niagara 
St.  to  Birfciaotid  Ave.,  and  that  F.  a  Ward,  Comr.  cf 
Pah.  Wka..  aake  plans  aad  spccificatians  for  same. 


i»«»»,  l~  I.,  S.  Y.—U  a  stated  that  plans,  sped- 
I  aad  bub  win  be  received  by  the  Bd.  Trus.  until 
Jaa.  14  for  the  cooatractiaa  of  a  shore  drivewav  along 
the  bar  inax  betweea  Rider  aad  Cedar  Aves..  the  drive- 
*ar  ta  be  aboat  i.4asa<  ft  aad  abotit  4  ft.  above  high 
WMT  aarlc.     J.  Fred  Flagrath.  Village  Ok. 

LtAfrt.  N.  K.— Tie  Bd.  of  Supenr.  is  suted  to  have 
«■"■''  a  reaolunon  to  improve  the  Pckin  and  Sanborn 
■d.  ia  raaini  la  and  Lewistown.  a  ''iffinrr  of  3  milca. 
at  a  cast  o(  «ii.3oo. 

*f*^  .*'^*v/'i  I'-— Bids  will  be  received  until  Jan.  7 
ay  Lorn*  F.  Hamn,  Pres.  Bronx  Boro.,  for  paring  with 
^aastcblock  00  a  portion  of  Bumsidc  Ave.  and  setting 
op*  where  acceasarr.  Engineer's  estimate:  18,300  sq. 
Tj:.''  ««*»•**  Mock  pavement  on  a  sand  foundation,  laid 
with  saad  jooits,  aad  keeping  the  pavement  in  reoair  for 
aaa  year  from  data  of  afreptance.  1,400  lin.  ft  ctirb- 
staae;  4.850  lin-  ft.  of  old  curbstone,  rejointcd,  recut  on 
•ap  aad  react;  i.iAO  s<j.  ft.  of  new  bridgestone   for  cross- 


.  .  ,  faraished  and  laid;  3,840  sq.  ft.  of  old  bridgestone, 
Rictaled  and    reUid. 

0.—lt   is  slated  that    Frank    R.    Fauver,    Secy. 
— .  win  reeeive  bids  until  Jan.  14  for  fioo.ooo 


B^srs^ 


Stdutj,  O.—U  a  suted  that  bids  will  be  recrived  by 
Uas.  Caoats,  Co.  Surr..  until  Ian.  4.  for  constructing 
the  Braadewe  Pike.  UcLcaa  TowasUp:  said  pike  U 
S3.216    ft.    kmc. 

l'2'"«*«»5a,  O.— Bids  will  be  received  until  Jan.  >«, 
It  Hatth  Newtea.  Seey.  Bd.  Co.  Comrs.,  Spcdal  Rd. 
Dist.  No.  I.  Bat.  J15,  DolUr  Bank  BIdg..  for  $60,000 
aaads.  to  be  lasaed  for  the  purpose  for  constructing  and 
iaiiHUsiac  the  road*  in    said    aistrict. 

Ham*»»,  O. — ^The  Oty  Council  is  reported  to  have 
aattansed  U  A.  DiUon.  Gty  Engr.,  to  prepare  plans 
yd  specsfications  for  the  paving  of  a  portion  of  Mar- 
■at  St. 

iteKtufort.  Pa.— It  is  suted  that  C  E.  Soles,  City 
Comp,  will  receive  bids  aatil  Jan.  7  for  grading; 
yutfaa  and  paving  portions  of  several  strceU  with  vitri- 

TitrnttOU,  Pa. — The  Oty  Council  is  reported  to  have 
Maaa  a  aordinance  providing  for  the  paving  of  S. 
FraddBa  Sl 

Utmfha,    Tmm. — Bids   will    be    received    until    Jsn.    8 
by  the  Bd.  of   Fire  k  Police  Comrs-  for  furnishing  ma- 
terial   aad    paviiic    with    vitri&ed    brick    on    a    concrete 
on    Missisaippi    Boulc.    from    Iowa   to   Walker 


Avca.  ud  from  WaBMr  Ave.  sooth  with  cemented  gravel 
aad  brick  gntters,  at  a  coat  of  about  lio.ooo,  Jas.  H. 
Malooc.  Mayor. 

'OaOas,  r<r.— The  Coffcrvillc  Brick  Co.  is  reported  to 
have  received  the  contract  for  furnishing  brick  blocks 
for  Main   St..   at  $14,400. 

XMIw,  r«r.— The  City  Secretary  is  reported   to  have 
""       iaati  acted  to  receive  bid*  for  paving  with  brick  a 
of  Akard  St. 


'Cahtiton     Tex.— A.    T.    Didcey,    Oty    Engr.,    writes 
that  Kelso  k   Vantria.  of   Galveston,    have    secured    the 
for  paviag  Ave.  D  with  brick  (bids  opened  Nov. 


ja)  at  the  falloateg  bid:  3,516  sq.  yds.  vitr.  bride  on 
aaad  base,  ti.50;  1,^90  sq,  yds.  vitr.  brick  on  4-in.  con- 
crete base.   $a.*s,  and   sso  cs.   yds.  extra  concrete.  $S: 

Pkoebus,    ya.—U    is    sUted    thst    bids   sre   wanted    by 
L.  P.   Furacas,   Mayor,    for   $30,000    street    improvement 


'Taarm*,  (fork.— Owen  Woods.  Comr.  of  Pub.  Wks.. 
is  stated  to  have  awarded  on  Dec  is  contracts  ss  fol- 
S.  19th,  31st.  S.  S3d  and  24th  Sts.,  with  sand- 
blocks,  to  F.  A.  Kcasal  at  $61,400.  N.  7th,  9th, 
nth.  N.  ijth,  N.  ist.  N.  SI  St  and  Steele  .Su.  with 
.  Jk  aad  saadatone  to  Barber  Asphalt  Paving  Ca, 
•i4d;aoa,  ecBMUt  sidewalks  on  S.  38th  St.,  to  Fred  Esa- 
■aa,  for  t»^i». 

Staklt.  IKart.— Ofdiaaacaa  have  been  passed  ordering 
aa  iaysovtaiem  of  WaaUagtoe  St.,  by  paving  same 
with  vMr.  bcicfc,  at  aa  ratimated  cost  of  $3,900,  and  for 
ffatfaf  Depot  St.  at  a  coat  of  $s,sto. 

Ctjr  Eacr.  R.  H.  TbonMon  csMnates  the  cost  of  grad- 
•Bg  aad  plaekiag  W.  Braadoa  St.  at  $8,600;  and  pav- 
iag aOcya  ia  Hocks  E  aad  F,  14,  107,  s6  and  27,  at 
9*7.400. 


Wktilimt.  W.  Va^Stt  "Miscetlaatooa." 
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Notu  Amnfd   .■ilphabrtually  hy  SuUts. 

DadtvilU.  /IJo.— Bids  will  be  received  until  Jan-  1,0  by 
the  Town  Council  (or  $8,500  bonds  to  pay  (or  additional 
equipment  and  for  the  improvement  of  the  municipal  elec- 
tric light  and  power  plant.     J.  B.  Rylance,  Mayor. 

HtaJlaHd,  Ala.-].  L.  Kelly,  Mayor,  writes  that  the 
dtixens  on  Dec.  16  voted  to  issue  $33,500  bonds  for  the 
consuuction  of  water  works  and  an  electric  light   plant. 

Hartford,  Ala.— The  citiiens  are  contemplating  making 
extensions  to  both  the  water  and  light  plants  dunng  the 
next  year.     W.  H.  Whatley,  Supt. 

Troy,  Ata.—The  Pea  River  Power  Co.  is  planning  to 
devdop  water  power  on  Pta  River  at  this  point  and  wUl 
erect  a  3,oooh.p.  plant.  The  company  owns  7  miles  01 
wster  tjSita  and  100  (t.  o(  right  of  way  from  lU  power 
site  to  Elba.    H.  D.  Boyd,  Secy. 

BrrwtOH  Ala. —  Ihe  citiiens  are  contemplating  installing 
a  new  boilers  of  150  h.p.  each  in  the  municipal  electric 
light  plant  and  water  works,  and  erecting  a  loo.ooo-gal. 
stand  pipe.     G.  E.  McCants,  Mgr. 

Dt  Quttn,  Ark.— The  De  Queen  Light,  Ice  &  Cold 
Storage  Co.  proposes  esUblishing  a  day  service  and  in- 
stalling a  meter  system.     Paul  Coleman.  Mgr. 

Fordyct.  Ark.— The  Fordyce  Light  &  Water  Co.  con. 
templates  the  construction  of  a  new  power  station. 
C.   A.    Parsons,   mgr. 

Santa  Rosa,  Ca/.— The  Sanu  Rosa  Lighting  Co.  con- 
templates changing  its  system  from  a-  to  3-phase  and  re- 
wiring the  town.     R.  Leo  Van  de  Naillen,  Mgr. 

San  lost,  Cal.—lt  is  stated  that  bids  will  be  received 
until  Jan.  a  by  the  City  Ok.  (or  lighting  the  streets  with 
either  gas  or  electricity  for  i,  3  and  5  years,  beginning 
July  I,  1908. 

HoltviUt,  Ca/.— The  Holton  Power  Co.  contemplates  in- 
creasing the  output  of  its  plant  by  the  installation  of  two 
30o-kw.  alternating-current  generators  direct  connected  to 
water  wheels.     C.  E.  Paris,  El  Centre,  Gen.  Supt. 

Delta,  Colo. — The  Delta  Electric  Light  Co.  is  contem- 
plating the  installation  of  a  looh.p.  engine  and  an  alter- 
nating-current generator.     J.  E.  Shue.  Treas.  and  Mgr. 

Washington,  D.  C. — Bids  will  be  received  at  the  office  of 
Bernard  R.  Green,  Supt.  of  Constr.  National  Museum  of 
Congress,  until  Jan.  31  for  furnishing,  delivering  and  in- 
sulling  in  place,  complete,  the  electric  wiring  required  for 
the  new  building  for  the  National  Museum,  as  advertised 
in  The  Engineering   Record. 

Savannah.  Ca. — The  Savannah  Lighting  Co.  contem- 
plates installing  a  500-kw.  steam  turbo-generator  set  in 
February  or   March.      S.   Brown,    supt. 

Carrolton,  Ca. — The  Carrolton  Electric  Co.  is  making 
estimates  on  cost  of  installing  a  .iphase  alternator  and 
Corliss  enpne,  also  starting  a  day  service  some  time  next 
year.     J.  G.  Cheney,  Mgr. 

Pocatello,  Idaho. — The  Idaho  Consolidated  Power  Co. 
contemplates  the  insuUation  o(  a  3,soo-h.-p.  horizontal 
turbine   water   wheel.      F.   C.    Stan(ord,  mgr. 

Rexbvrg,  Idaho. — The  Falls  Power,  Light  &  Water,  Co. 
(T.  H.  Brady,  Pres.,  Pocatello)  is  reported  to  have  de- 
cided to  extend  the  high-tension  line  from  Blackfoot  to 
Rexburg. 

Uonticello,  Ind.—Sn  "Electric  Railways." 

Frankfort,  Ind. — The  city  is  contemplating  installing  a 
600-kw.  generator  direct  connected  to  a  cross-compound 
engine  in  the  municipal  electric  light  plant.  W.  H. 
Garter,  Supt. 

Tipton,  Ind. — The  Tipton  Electric  Light  Co.  is  con- 
sidering the  question  of  installing  a  .^oo-h.-p.  water 
tube  boiler  next  year.     J.   H.   Stewart,   Mgr. 

Osage,  la. — The  Osage  Electric  Light,  Heat  &  Power 
Co.  IS  planning  to  install  an  additional  water  wheel 
soon.     Thomas   Ferris,   Mgr. 

Humboldt,  Kan. — ^The  managers  of  the  municipal  elec- 
tric light  plant  contemplate  establishing  a  day  service  next 
spring.     W.   A.  Moore,   Supt 

Herington  Kan. — The  Wster  and  Light  Com.  contem- 
plates rebuilding  the  electric  lighting  plant  soon.  C.  E. 
Stromquist,  Gen.  Mgr. 

Harper,  Kan. — We,are  informed  that  the  city  contem- 
plates the  insuUation  of  an  additional  generator  and  a 
new  boilers  in  the  municipal  electric  light  plant  in  the 
spring  or  summer.     Horace  A.  Lee,   Supt. 

Richmond.  Ky. — The  Richmond  Electric  Power  Co. 
will  insull  an  additional  boiler  next  summer.  The  Gen- 
eral Eng.  Co.  of  Cleveland  has  charge  of  the  plant. 

Central  City,  Ky.— The  Central  City  Li^ht  &  Power  Co. 
contemplates  increasing  the  equipment  of  its  plant  for  the 
purpose  of  furnishing  a  day  service  to  operate  fans.  T. 
Q.  Fortney,  Mgr. 

Midway,  Ky. — The  Versailles  Electric  Light  Co.  is  mak- 
ing arrangemenU  to  extend  its  transmission  line  to  Mid- 
way, a  disUnce  of  6  miles.  The  company  has  a  franchise 
in  Midway,  and  private  right  of  way  is  nearly  completed. 
Harry  Reid,  Pres. 

Crowley.  La. — An  additional  boiler  will  be  installed  in 
the  municipal  plant  next  summer.     Armas  Durio,  Supt. 

CrisHeld,  Ud.—Tbt  Crisfield  Ice  Mfg.  Co.  will  make 
extensive  additions  and  improvements,  which  will  include 
the  installation  of  new  engines,  dynamos  and  boilers,  and 
10  miles  of  extension.     C.  O.   Mills,  Ch.  Engr. 

'Baltimore,  Md. — The  Bd.  of  Awards  is  reported  to 
have  on  Dec.  18  awarded  the  gas  and  naphtha  lighting 
contraeU  to  the  American  Street  Lighting  Co.,  of  BaltT 
more,  for  one  year  at  $10.85  P^f  lamp  per  yr.,  for  main- 
Uining  7,300  gas  lamps  and  (or  1,100  naphtha  lamps, 
$35  ea. 

Sew  Bedford.  Mats. — The  New  Bedford  Gas  &  Edison 
Light  Co.  contemnlates  making  extensions  to  its  electric 
lighting  system.     Chas.  R.  Price,  treas. 
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Holyoke,  Mass. — The  Bd.  of  Aldermen  is  reported  to 
have  on  Dec.  17  authorized  the  Lighting  Dept.  to  secore 
a  $160,000  loan  for  additions  and  improvemenU  to  the 
electric  lighting  station. 

Bellaire,  Mich. — It  is  proposed   to   increase  the  output ' 
of    the    municipal    light    plant;    the    dam    will    be    raised 
next    season,    putting   in  cement   core,  cement   flume   and 
bulkoead.     Chas.  J.   Evans,  supt. 

Gladwin,  Mich. — Schuli  &  Brindle,  owners  of  the.  local 
electric  light  plant,  are  contemplating  establishing  a  day 
service.    F.  L.  Prindle,  Mgr, 

Mancclona.  MiV/i.— The  Antrim  Light  &  Power  Co. 
proposes  increasing  the  output  of  its  plant.  F.  R. 
Joslin,   Mgr. 

Sault  Ste.  Marie,  Mich. — We  are  informed  that  the 
Edison  Sault  Electric  Co.  is  contemplating  the  installa- 
tion of  a  new  dynamo  next  spring.     Alex.  Dow,  Mgr. 

Osakis,  Mi«n.— The  Osakis  Milling  Co.  contemplates 
increasing  the  output  o£  its  plant  to  meet  the  increased 
demand  (or  electricity.  About  75  h--P-  wiH  «  needed. 
Wm.  A.   Glen,  Mgr. 

Wadena,  Minn.— The  Trustees  of  the  village  electric 
light  plant  and  water  works  system  contemplate  installing 
a  district  heating  system,  but  nothing  as  yet  has  been 
decided.     Geo.  S.  Chrysler,   Supt. 

Blackduck  Minn.—Tbe  Blackduck  Electric  &  Telephone 
Co.  is  in  the  market  for  a  35-kw.,  zsovolt,  direct-current 
outfit  with  compensating  set,  or  outfit  to  work  on  3-wire 
system  of  125  and  250  volts.  C.  W.  Jewett,  Mgr. 

New  Prague,  Minn. — The  citizens  contemplate  putting 
in  a  i5-ampere  storage  batter_y  in  the  municipal  clectnc 
light  plant  next  spring.     A.  K.  Adams,  Supt 

Princeton,  Minn. — The  village  contemplates  installing 
an  air  lift  pump,  fire  pump  and  induced  draft  system  in 
the  electric  light  and  water  works  system.  C-  A.  Dow, 
Supt 

Nashwauk,  Minn. — The  Village  Trus.  are  reported  to 
be  receiving  bids  for  the  installation  of  an  engine,  8o-kw. 
alternating-current  generator,  switchboard,  etc.  G.  A. 
Lindsay,  Mgr. 

Waseca,  Minn. — The  Water  and  Light  Board  is  con- 
templating changing  the  system  of  the  municipal  electric 
light  plant  from  direct  to  alternating  current  in  the  spring. 
E.   G.  Guy,  Supt. 

St.  Peter,  Minn. — Flans  are  being  made  to  change  the 
system  of  the  municipal  electric  light  plant  from  single 
phase,  1,000-volt  to  3-phase,  2,300-volt,  and  from  belted 
to  direct-connected  machines.     H.  A.  Hildebrandt,  Supt 

Faribault,  Minn. — The  Faribault  Gas  &  Electric  Co, 
contemplates  installing  a  producer  gas  engine  plant  B. 
W.    Cowperthwait,  Secy,   and   Mgr. 

Pontotoc,  Miss. — The  Pontotoc  Light  &  Power  Co.  pro- 
poses increasing  the  output  of  its'  plant  and  will  install 
an  85-h.-p.  tubular  boiler  and  establish  a  direct-current 
power   service.      R.   L.    Campbell,    Mgr. 

Magnolia,  Miss. — The  Magnolia  Electric  Light  Co.  pro- 
poses installing  a  loo-kw.  generator  and  a  i5o-h.-p.  high- 
speed engine  in  its  plant.     Xavier  A.  Kramer,  Supt. 

Brookfield,  Mo.— The  Brookfield  Electric  Light  Co. 
proposes  installing  a  3-phase  power  service  and  will  es- 
tablish a  24-hour  service  in  the  spring.  Percy  W.  Mark- 
ham,  supt. 

Lees  Summit,  Mo. — L.  Schreechfield  &  Son,  owners  of 
the  electric  light  plant,  are  negotiating  with  the  town  of 
Greenfield,  4  miles  distant,  to  furnish  electricity  for  light- 
ing in  that  town. 

Higginville,  Mo. — The  citizens  contemplate  rebuilding 
the  overhead  system  of  the  municipal  electric  light  plant 
Frank  Monser,  Supt. 

Harlowton,  Mont. — A.  C.  Graves,  of  Harlowton,  pro- 
poses constructing  water  works  and  an  electric  light 
plant  here,  the  cost  about  $20,000.  and  bids  for  con- 
struction will  probably  be  called  (or  in  March.  Engi- 
neer not  yet  selected. 

Malmo  Neb.— The  Village  Trus.  are  reported  to  have 
appointed  a  committee  to  investigate  cost,  etc.,  of  in- 
stalling water   works  and  an  electric   light   plant 

Sparks,  Nev. — Engineer  E.  Talbot,  of  Carson,  writes 
that  the  proposed  power  plant  to  be  constructed  on 
Truckee  River,  18  miles  east  of  Reno,  will  cost  about 
$250,000.  The  matter  has  been  held  up  by  litigation 
until  July,  1908.  Nothing  definite  will  be  done  until 
after    that    time. 

Hammonton,  N.  /.—The  Hammonton  Electric  Light 
Co.  is  planning  to  remodel  its  street-lighting  system  in 
the  spring.     P.  H.  Garrison,  Supt. 

Roslyn,  N.  Y. — At  a  recent  meeting  of  the  stockholder* 
of  the  Nassau  Light,  Heat  St  Power  Co.  the  proposition  to 
issue  $1,000,000  of  5  per  cent,  bonds  is  reported  to  have 
been  ratified  and  confirmed.  X*  A.  Howland,  Supt.,  Ros- 
lyn. 

Clens  Falls,  N.  V. — The  Public  Service  Comn.  at 
Albany  has  approved  the  application  of  the  Hudson  River 
Electric  Power  Co.  (E.  A.  Wakeman,  Mgr.  and  Supt., 
Glens  Falls)  to  extend  its  plant,  and  for  authority  to  issue 
$3,232,000  bonds  to  cover  the  cost  of  the  proposed  im- 
provements and  extensions.  This  company  proposes  to 
construct  and  operate  a  storage  dam,  power  dam,  and 
electrical  power  plant  on  Sacandaga  River.  It  also  plans 
to  construct  and  operate  electrical  transmission  lines  for 
the  proposed  plant  to  Saratoga,  Ballston,  Mechanicsville, 
Troy,   Albany,   Watervliet,   Schenectady,   and   Amsterdam. 

Croton  Falls.  N.  Y. — Geo.  Juengst  &  Sons,  owners  of 
the  Croton  Falls  electric  light  plant,  conteniplate  the  re- 
construction of  its  plant  and  its  system  at  Brewster  and 
Purdys.     Geo.  Juengst,  Jr.,  Mgr. 

Rhinebeck.  N.  K.— The  Dutchess  Light  &  Power  Co. 
proposes  making  some  line  extensions  in  the  spring.  R. 
Raymond  Rikcrt,  Mgr, 

Oswego,  N.  K.— The  People's  Gas  &  Electric  Co.  con- 
templates installing  a  soo-kw.  steam  unit  in  its  plant  J, 
M.  Dickenson,  Mgr. 

Couverneur,  N,  Y. — The  Hannawa  Power  Co.  is  re- 
ported to  have  purchased  the  Gardner  property  on  the 
west  side  and  will  construct  its  transforming  station  upon 
that  site. 
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Sodus,  N.  y. — The  Public  Service  Comn.  is  reported  to 
have  granted  permission  to  the  Sodus  Gas  &  Electric 
Light  Co.  to  extend  its  lines  from  Sodus  to  Webster  and 
to  Sodus  Point  and  to  increase  its  capital  stock  from 
$15,000  to  $90,000  for  this  work. 

Rocky  Mount,  N.  C. — The  city  has  voted  bonds  to  the 
extent  of  $80,000  for  the  construction  of  an  entire  new 
electric  light  plant  and  improvements  to  water  works. 
When  bonds  are  sold  the  city  will  be  in  the  market  for 
electrical  machinery,  engines  and  boilers.  A.  S.  Lyon, 
Supt 

Hendersonville.  N.  C. — The  HendersonviUe  Light  & 
Power  Co.  will  aevelop  water  power  not  far  distant  from 
its  present  plant,  which  will  practically  double  the  present 
output.  Orders  have  been  placed  with  S.  Morgan  Smith, 
of  Vork,  Pa.,  for  water  wheels.     W.  H.  Bangs,  Supt. 

Enderlin,  N.  D. — The  Enderlin  Electric  Light  &  Power 
Co.  contemplates  installing  a  gas  producer  and  extending 
its  lines  to  Sheldon.     M.  A.  Abbott,  Mgr. 

Edgeley,  N.  D. — There  is  reported  to  be  a  movement 
on  foot  here  for  the  installation  of  an  electric  light  plant 
in  connection  with  the  proposed  water  pumping  plant. 

Wauseon,  O. — H.  H.  Williams  &  Co.,  owners  of  the 
Wauseon  electric  light  plant,  contemplate  installing  new 
boilers  in  their  plant  to  take  the  place  of  the  ones  now  in 
use.     W.  F.   Hubbell,  Mgr. 

Cherokee,  Okla. — The  Cherokee  Ice  &  Power  Co,  con- 
templates the  installation  of  a  90-kw.  alternating-current 
generator  in  its  plant.      Robert  T,  Lyon,  Mgr. 

Homestead,  Pa. — Bids  will  be  received  until  Feb.  3  by 
And.  Hill,  Boro.  Clk.,  for  lighting  the  streets  of  this 
borough  for  a  period  of  i,  3  and  5  years. 

*Franklin,  Pa. — The  Allis-Chalmers  Co.,  of  Milwaukee, 
Wis.,  is  reported  to  have  secured  the  contract  for  instal- 
ling an  additional  engine  and  generator  for  the  borough 
electric  light  plant,  for  $8,600. 

Blairsville,  Pa. — The  Citizens'  Heat,  Light  &  Power  Co. 
contemplates  the  installation  of  an  8o-arc  dynamo.  R.  H. 
Wiggins,   Secy. 

Olyphant,  Pa. — The  borough  electric  light  committee 
contemplates  establishing  a  dav  service  and  will  install  a 
new  engine,  generator  and  boilers  in  the  municipal  elec- 
tric plant.     W.  J.  Lynott,  Ch.  Engr. 

TitusvUle,  Pa.— The  Titusville  Electric  Light  &  Power 
Co.  contemplates  rebtilding  its  entire  plant  next  spring. 
Fred.  Woodring,  Mgr. 

Gettysburg,  Pa. — The  'Keystone  Electric  Light,  Heat  & 
Power  Co.  contemplates  constructing  suburban  transmis- 
sion lines  in  the  spring,  taking  in  two  towns.  T.  P. 
Turner.  Mgr. 

Danville,  Pa.- — Plans  are  being  made  by  the  Standard 
Electric  Light  Co.  to  increase  the  output  of  generators 
and  to  change  its  system  from  133  to  60  cycles.  Geo.  M. 
West,  'Supt. 

Newberry,  S.  C. — Plans  are  bein^  considered  for  en- 
larging and  improving  the  electric  light  plant  and  water 
works  system,  which  will  include  the  installation  of  a  new 
roo-kw.  generator  and  a  well  pump.  H.  W.  Schumpert, 
Supt. 

Summerville,  S.  C. — The  Crystal  Ice  Co.  is  fjlanning 
to  install  a  i2s-kw.  generator  and  a  175-h.p.  engine  and 
boiler  in  its  plant  next  fall.     Milton  P.  Skinner,  Pres. 

Yankton,  S.  D. — A  new  gas  company  has  been  organized 
by  Isaac  Piles.  Fred  Schnauber,  John  Holman,  Mr. 
Springer  and  F.  L.  Van  Tassel.  It  has  taken  over  the 
old  plant  and  will,  according  to  reports,  erect  a  new  plant 
in  the  spring. 

Beresford,  S.  D. — Extensive  additions  and  improvements 
are  being  made  to  the  local  electric  light  plant.  Another 
generator  will  be  added  to  the  plant  next  summer.  L, 
Wagner,  Owner  and  Mgr. 

Hartford,  S.  Z?.— The  Hartford  Electric  Light  &  Tele- 
phone Co.  contemplates  the  installation  of  a  storage  bat- 
tery in  its  plant.     Fred  B'.  Harris,  Mgr. 

Jefferson  City,  Tenn. — The  Jefferson  City  Electric  Co. 
contemplates  installing  a  compound  engine,  i  three-phase, 
direct-current  generator  to  furnish  power  for  a  large 
woolen  mill,  and  installing  a  street  arc  lighting  system. 
I.  M.  Coile,  Supt. 

Ft.  Worth,  Tex. — The  following  are  the  3  lowest  bids 
opened  on  Dec.  20  at  the  office  of  the  Superv.  Archt., 
Washington.  D.  C,  for  the  installation  of  a  conduit  and 
electric  wiring  system  in  the  extension  to  the  U.  S. 
Post  Office  and  Court  House  at  Ft.  Worth:  Roberts 
Electric  Co.,  Sherman,  $1,795;  W.  A.  Conrad,  St.  Louis, 
Co.,  $1,664,  and  L.  H.  Melson,  Pittsburg,  Pa.,  $1,900. 

Ft.  Covington,  Vt.- — The  Ft.  Covington  Light,  Heat  & 
Power  Co.  is  considering  the  question  of  building  a  new 
dam  and  establishing  a  day  service  next  summer.  W.  S. 
H.  Keefe,  Mgr. 

Roanoke,  Va. — The  Roanoke  Water  Power  Co.  contem- 
plates the  installation  of  a  i,coo-kw.  AUis-Chalmers  gen- 
erator as  an  auxiliary  to  its  present  plant.  R.  C.  Camp, 
Gen.  Mgr. 

Medicine  Hat,  Alta. — The  Red  Cliflf  Realty  Co.^  is  con- 
templating enlarging  its  plant  next  summer  and  'increas- 
ing the  equipment  to  400  kw.  C.  W.  Jewe^,  of  Black- 
duck,  Minn.,   can  give    further  information. 

Toronto,  Ont. — Bids  will  be  received  until  Jan.  9,  by 
H.  F.  McNaughton,  Secy.,  Pub.  Wks.  Dept.,  Toronto, 
for    rewiring   the    Parliament    Bldgs.,    Toronto. 

*St.  Catherines,  Ont. — The  City  Council  is  reported  to 
have  on  Dec.  19  accepted  the  bid  of  the  Falls  Power  Co. 
to  light  the  streets  for  the  next  20  years  at  $30.50  per 
lamp  per  yr.  The  company  also  accepts  all  the  liabilities 
here  against  the  defunct  Stark  Co. 

Campbell  ford,  On/.— John  S.  Fielding,  15  Toronto  St., 
Toronto,  Ont.,  writes  with  regard  to  the  proposed  muni- 
cipal power  plant  for  Campbellford,  that  bids  are  wanted 
for  turbine  wheels,  1.350  h.p.,  at  25  ft.  head.  He  further 
states  that  Bogue  &  Buchanan,  of  Peterboro,  have  secured 
contract  for  head  race,  power  house  and  tail  race,  and 
th  Allis-Chalmers-Bullock  Co,  the  contract  for  electric 
equipment;  total  cost  of  proposed  plant,  $60,000,  E.  C. 
West,  City  Secy. 


ELECTRIC  RAILWAYS. 

Notes  Arranged  Atphabttically  by  States, 

Los  Angeles,  Cal. — The  construction  of  an  electric 
railway  to  connect  Ontario,  Pomona,  Chino  and  Newport 
is  reported  under  consideration.  The  proposed  new  line 
is  said  to  be  the  project  of  the  Ontario  Land  &  Im- 
provement Co.  of  Ontario,  of  which  Chas.  Prankish 
IS  president. 

Ventura,    Cal. — J.    B.    McCloskcy,    County   Clk.,   writes 
.  that  Julian  P.  Jones  and  F.  M.  Packard,  506  Citizens  Natl. 
Bank  Bldg.,  Los  Angeles,  have  secured  a  franchise  for  an 
electric  railway   (bids  opened  Dec.  5). 

Los  Angeles,  Ca/.— Chas.  Prankish,  of  Ontario,  Cal.,  is 
reported  to  be  promoting  a  new  electric  railway  to  run 
from  Ontario,  through  Pomona  and  Chino,  to  Newport 
Beach,  where  it  will  connect  with  the  present  terminus  of 
the  Pacific  Electric  Ry.  Co.,  a  distance  of  35  miles. 
Rights  of  way  are  now  being  secured.  At  Ontario  the 
Ontario  Interurban  Ry.  Co.  is  being  organized  with  a 
captal  of  $500,000  to  carry  out  the  project. 

Pueblo,  Co/o.— The  Pueblo  &  Arkansas  Electric  R.  R. 
Co.  is  reported  incorporated  to  build  an  electric  railway 
from  Pueblo  to  Fowler  down  the  Arkansas  Valley.  The 
line  will  pass  through  Avondale  and  Vineland.  Capital, 
$300,000.  Incorporators:  M.  J.  Vamar,  Lester  Wolf  and 
others. 

Colorado  Springs,  Colo. — It  is  reported  that  work  on  the 
Manitou-Crystal  Park  Electric  Ry.  Co.'s  line  will  begin  in 
a  few  weeks.  The  proposed  electric  railway  will  be  bujlt 
from  Manitou  to  Crystal  Park  at  a  cost  of  $500,000.  J.  K, 
Vannatta,  Pres. 

Atlanta,  Ga. — It  is  stated  that  the  Georgia  Railway  & 
Electric  Co.  is  preparing  to  begin  in  ,the  near  future  the 
extension  of  its  lines  to  Fuckhead. 

Danville,  ///.—The  Danville  &  Southern  Ry.  Co.  ia 
stated  to  have  filed  an  application  for  a  franchise  from 
the  public  square  to  the  city  limits  on  the  Perryville  Road. 
The  Danville  &  Southern  Railway  Company  is  part  of  the 
Illinois  Traction  System. 

Monticello^  Ind. — The  Tippecanoe  Electric  Power  Co. 
is  reported  incorporated  with  a  capital  of  $75,000  to  im- 
prove a  power  dam  in  the  Tippecanoe  River,  erect  and 
equip  a  modern  power  plant  for  the  manufacture  and  dis- 
tribution of  electric  light  and  power,  and  also  to  furnish  a 
portion  of  the  power  for  the  operation  of  an  electric  rail- 
way to  be  constructed  between  Frankfort,  Ind.,  and  Chi- 
cago, by  way  of  Monticello.  A.  S.  Strauss  and  Henry 
Meyer,  of  Chicago,  and  J.  G.  Smith,  of  Monticello,  are 
directors  of  both  the  Tippecanoe  Co.  and  the  Frankfort  & 
Chicago  Electric  R.  R.   Co. 

*Terre  Haute.  Ind. — The  contract  for  the  building  of 
the  line  of  the  Terre  Haute  &  Merom  Traction  Co.  has 
been  awarded  to  the  Central  States  Constr.  Co.  of 
Chicago,  according  to  reports.  It  is  expected  to  begin 
construction  work  this  month.  The  road  will  extend 
from  Terre  Haute  to  Merom,  Ind.,  also  to  Robinson,  III., 
and  will  be  about  10  miles  in  length.  L.  Brown,  Terre 
Haute,  Pres.;  J.  Warren  Brown,  Terre  Haute.  Secy.; 
and  H.   L.   Bartlett,  St.  Louis,  Mo.,  Treas. 

Ft.  Dodge,  /a.— The  Spirit  Lake,  Emmetsburg  &  Fort 
Dodge  Ry.  Co.  expects  to  begin  construction  work  in 
the  near  future  according  to  reports.  Practically  all  of 
the  right  of  way  has  been  secured.  The  railway,  which 
it  is  estimated  will  be  no  miles  long,  will  connect  and 
run  through  Ft.  Dodge,  Clare,  Lizzerd,  Pocohontas, 
Havelock.  Mallard,  Emmetsburg.  Spirit  Lake,  Grottinger, 
Terrill  and  Milford.  The  repair  shops  are  to  be  located 
at  Emmetsburg.  T.  F.  McCartan,  Pocohontas,  Pres.; 
M.  H.  Miller.  Ft.  Dodge,  Vice-Pres.  and  Acting  Gen. 
Mgr.;  P.  O.  Refsell,  Emmetsburg^,  Secy.,  and  D.  O- 
Johnson,    Emmetsburg,   Treas.      Capital,   $500,000. 

Paducah,  Ky. — It  is  stated  that  C.  A.  Harrington,  of 
the  American  Engineering  Company,  of  Indianapolis,  Ind., 
and  a  corps  of  engineers,  have  been  surveying  a  route 
out  of  Paducah  to  Mayfield,  a  distance  of  25  miles,  for 
the  Paducah  Southern  Electric  Ry.  The  corps  will  survey 
routes  and  work  of  building  the  road  wilt  be  pushed, 
rapidly. 

Minden.  La. — H.  A.  Davis  and  J.  B.  Story  have  ap- 
plied to  the  Town  Council  for  a  street  railway  franchise. 

Lewiston,  Me. — The  Lewiston,  Augusta  &  Waterville  St. 
Ry.  Co.  (K,  D.  Reed,  Gen.  Mgr.)  expects  to  place  contracts 
during  the  next  two  months  for  the  construction  of  two 
sub-stations,  according  to  reports. 

*Boston,  Mass. — Coleman  Bros.,  15  Court  Sq.,  Boston,, 
have  secured  the  contract  for  concrete  and  granolithic 
platforms,  landing,  etc.,  in  Washington  St.  tunnel,  bet. 
Lagrange  St.  and  Hayraarket  Sq.  (bids  opened  Dec.  24  by 
the  Boston  ^Transit  Comn.),  at  the  following  bid:  Fur- 
nishing and  putting  in  place  750  cu.  yds.  concrete  masonry 
for  base,  2  in.  or  more  deep,  $8,40;  9,200  sq.  yds.  grano- 
lithic wearing  surface,  i  in.  deep,  53  cts. ;  2  tons  H  i^* 
square  twisted  steel  rods,  furnished  by  Comn..  $15;  and 
furnishing  and  placing  170  reinforced  granolithic  covers, 
12  in,  x  7Ji  in.,  over  drains.  20  cts.;  total,  .$11,240. 
Totals  of  other  bids:  Coughlan  &  Sheils  Co.,  104  Hanover 
St.,  $17,464;  Thos.  J.  Hind,  19  Milk  St..  $17,101;  John 
F.  Gill  Co.,  Winter  Hill,  Mass.,  $15,240;  W.  A.  Murtfeldt 
Co.,  i6i  Devonshire  St.,  $15,155;  Peter  F.  Connolly,  70 
Perkins  St.,  Jamaica  Plain,  $14,939.70;  Frank  Williams 
Co.,  19  Willard  St.,  $14,459;  Aberthaw  Constr.  Co.,  8 
Beacon  St.,  $14,059.50;  Simpson  Bros.  Corpn.,  166  Devon- 
shire St.,  $12,534.30;  Chas.  R.  Gow  Co.,  79  Milk  St., 
$12,405. 

Corinth,  Miss.— It  is  stated  that  the  Corinth  &  Shiloh 
Electric  Ry.  Co.  plans  building  an  electric  railway  from 
Cjarinth  to  the  National  Park  at  Shiloh.  The  total 
length  of  the  road  will  be  22  miles  and  the  overhead 
trolley  system  will  be  installed.  The  power  station  and 
repair  shops  will  be  at  Corinth.  Capital.  $250,000.  A. 
Rubel,  Corinth.  Pres.;  S.  H.  Rubel,  Vice-Pres.  and 
Treas.;  M.  T.  Bynum,  Secy.;  and  W.  J.  Lamb. 
Gen.    Mgr. 

Nevada.  Mo. — Report  states  that  all  the  surveys  have 
been  made  for  the  Kansas  City  &  Sprinfield  Southern 
Ry..  to  build  an  electric  railway  between  Nevada  and 
Springfield  with  a  branch  line  to  Carthage.  Capital, 
$3,750,000.  The  total  length  of  the  line,  including  sid- 
ings. _wiil  be  140  miles  and  cars  will  be  operated  by 
electricity.  The  necessary  current  will  •  be  furnished 
from  a  power  station  which  is  to  be  built  near  Areola, 
Mo.  In  addition,  the  company  will  also  own  and  con- 
trol an  amusement  park  near  the  Sac  River.  The  officials 
of    the    Kansas    City   &    Springfield,   Southern    Ry    are   as 


follows:  W.  B.  Forsyth,  Pres.:  S.  A.  Wight,  Sccv.; 
J.  W.  Crcekman,  Treas.;  C,  C.  McFann.  of  Nevada,  Mo., 
Gen.    Mgr. 

Burlington,  N.  C— The  Bd.  of  Aldermen  is  stated  to 
have  granted  a  franchise  to  the  Burgrahaw  Traction  Co. 
to  construct  and  operate  a  street  car  system  oyer  any  or 
all  of  the  streets  of  Burlington.  J.  N.  Harden,  J.  M. 
Cook  and  J.  W.  Murray  are  reported  interested. 

•Asheville  N.  C— It  is  reported  that  the  Carolina 
Constr.  Co.  has  been  awarded  the  contract  to  build  and 
equip  the  electric  railway  which  is  to  connect  Ashcville 
and  Hendersonville.  J.  D.  Murphy,  C-  F.  White  and  J. 
H.  Tucker  are  interested  in  the  interurban  railway. 

Minot,  N.  D.—lt  is  reported  that  P.  O.  Dowd,  of  Kan- 
sas City,  Mo.,  will  soon  apply  for  a  street  railway  fran- 
chise in  Minot. 

Gibsonburg,  O.—lt  is  reported  that  the  Toledo,  Fos- 
toria  &  Findlay  Electric  Ry  C,  T.  W.  Adams.  Gen. 
Mgr.  Fostoria,  is  behind  a  plan  to  build  an  electric 
railway  from  Gibsonburg  to  "Jersey  City  by  way  of 
Bradnor  and  Prairie  Depot.  This  would  open  up  a  lot 
of  new  territory  for  the  company  and  would  probably 
prove  a  good  feeder.  It  is  said  that  the  road  will  be 
built   the    coming   summer. 

Portland,  Ore. — It  is  reported  that  a  large  plan  of  elec- 
tric railway  development  in  the  Willamette  Valley  and 
Central  Oregon  is  being  launched  by  A.  Welch  and  the 
Willamette  Valley  Co.,  owners  of  the  electric  light  plant 
at  various  points,  and  builders  of  the  Eugene  Street  Ry. 
and  other  projects.  With  a  capital  of  $1,000,000  they 
will  incorporate  the  Portland,  Eugene  and  Eastern  Ry. 
Co.  for  the  purpose  of  building  an  electric  railway  from 
Portland  to  Salem.  Eugene,  Prineville,  Yaquina  and  On- 
tario, with  branches  to  numerous  towns. 

Pittsburg,  Pa.— It  is  stated  that  the  Hebron  Street  Ry. 
Co.  will  soon  ask  the  city  for  a  franchise  to  construct  a 
traction  line  through  the  41st  Ward  and  a  portion  of  the 
37th  Ward. 

Newtown,  Pa. — The  Bucks  County  Electric  Ry.  Co.  ia 
contemplating  the  entire  reconstruction  of  the  street  rail- 
way line  and  installing  modern  equipment,    W,  H.  Janney, 

Mgr. 

*  Fredericksburg.  Va. — A  charter  is  stated  to  have 
been  prepared  for  the  Fredericksburg  &  Southern  Ry,  to 
be  presented  to  the  State  Corporation  Commission.  The 
charter  authorizes  the  company  to  construct  and  operate 
an  electric  railway  from  some  point  in  Hanover  County 
to  Fredericksburg  and  northwestwardly  and  also  author- 
ize the  running  of  a  street  railway  in  the  city  ol 
Fredericksburg.  W.  C.  Whitner,  Pres. ;  Alvin  T,  Embrey, 
Secy,  and  Treas. 

Cobalt,  Ont. — The  Municipal  Council  is  stated  to  have 
granted  a  franchise  for  an  electric  railway  to  the  Central 
Ry.  Co.  A  start  on  the  construction  of  the  Cobalt- 
Liskead  section  will  probably  be  made  next  spring. 
This   section   will   cost   about   $250,000. 

London  Ont. — The  City  Ener.  is  reported  to  have 
been  instructed  by  the  Bd,  of  Wks.  to  prepare  plans  for 
a  new  .electric  belt  line  in  the  north  end  of  the  city. 

Montreal,'  Que. — Announcement  is  reported  made  to  the 
effect  that  a  large  English  concern  will  expend  $io,ooo,ooe 
in  the  development  of  Canadian  electrical  railways.  The 
company  will  assist  in  developing  the  plants  of  the  Mon- 
treal Light,  Heat  &  Power  Co.,  the  Quebec  Railway.  Light 
&  Power  Co.  and  the  Electric  Development  Co.  Electric 
railways  will  be  constructed  in  the  rural  districts  of  On- 
tario and  Quebec,  and  engineers  have  already  completed 
a  tour  of  inspection. 

RAILROADS. 

Nctes  Arranged  Alphabetically  by  States. 

Philadelphia,  Pa. — The  following  are  reported  to  be 
the  bids  opened  on  Dec.  17  at  the  office  of  W.  Hunter, 
Ch.  Engr.,  Philadelphia  &  Reading  Ry  Co.,  for  contract 
26  for  temporary  engine  yard  at  Wayne  Junction: 
F.  M.  Nolan,  $63,500;  Edw.  Fay  &  Son,  $47,500;  Kelly 
&  Co.,  $47,400;  F,  J.  Boas,  $44,460;  Henry  E.  Baton, 
$43,790;  W.  Steele  &  Sons  Co.,  $43-034;  Jas.  McGraw 
Co.,  $41,034;  Fred.  A.  Havens  &  Co.,  $39.99i.  and  Arm- 
strong   &    Latta,    $39,900. 

Fredericksburg,  Va. — The  City  Council  is  reported  to 
have  adopted  a  resolution  in  favor  of  the  granting  of  a 
charter  by  the  Corporation  Comn.  to  the  Fredericksburg- 
Southern   R.  R.    Co. 

Spokane,    Wash. — The    Spokane    &    Inland    Empire   Ry. 
Co.    is  reported   to   be   considering   the   construction   of  a 
branch    line    from    Spokane   to    Nine   Mile   bridge,   to    be 
.  oprated  by  steam  or  electric  power. 

PUBLIC    BUILDINGS. 

Not€S   Arranged   Alphabeticalty   by   States. 

Washington,  D.  C. — The  following  are  the  bids  opened 
on  Dec.  11  at  the  office  of  the  Supt.  U.  S.  Capitol  Bldgs. 
and  Grounds  for  about  100,000  lbs.  of  i6-oz.  cold  rolled, 
annealed  sheet  roofing  copper  required  for  the  roof  cover- 
ing of  the  Office  Building,  U.  S.  Senate,  Washin^on,  D. 
C.  (price  given  per  lb) :  C.  G.  Hussey  &  Co.,  Pittsburg, 
Pa.,  15.9  cts.;  Rome  Brass  &  Copper  Co.,  Rome,  N.  Y., 
16.04  cts.;  Clendenin  Brothers,  Baltimore.  Md.,  17.05  cts.; 
U.  T.  Hungerford  Brass  &  Copper  Co.,  New  York,  N.  Y., 

1 7. 1  cts.;  Merchant  &  Evans  Company,   Philadelphia,  Pa., 

17.2  cts.;  Lewis  H.  Jones,  Detroit,  Mich.,  17.5  cts.;  Taun- 
ton-New  Bedford  Copper  Co.,  New  Bedford,  Mass.,  17.5 
cts.;  Crucible  Steel  Co.  of  America,  Pittsburg,  Pa.,  17.75 
cts. 

The  Chief  of  Staff  of  the  Army,  it  is  stated,  has 
recommended  the  construction  of  officers*  quarters  at  the 
Army  War  College  at  an  expense  of  $100. »oo.  He  also 
asks  $197,000  for  the  construction  of  necessary  buildings 
for  2  companies  of  the  Signal  Corps  at  Forts  Riley  and 
Leavenworth, 

Albany,  Ga. — Bids  will  be  received  until  Jan,  6  by 
T.  C.  Rust,  Clk.  City  Council,  for  $30,000  bonds,  issue4 
for  the  purpose  of  erecting  and  equipping  a  city  hall.  ' 

Augusta,  Ga. — The  erection  of  a  $50,000  hospital  is 
reported  under  consideration.  Jos.  R.  Lamar,  Chmn.  Bd. 
Trus.  Medical  College,  may  be  able  to  give  further  infor- 
mation. 

Chicago^  III. — The  Comrs,  of  Cook  County,  it  is  stated, 
are  planning  the  erection  of  a  $500,000  infirmary. 


•  Items   marked  thus  give  the  names  of  parties  awarded  contracts. 
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Ktmkatn.  tU. — It  is  «utrd  that  m  $70,000  building  is 
«■  kc  cnctnl  at  the  IlUmis  Eastern  Hospital. 

CttrntrrnU*.  tud. — ^Aecordint  to  rcfWrU,  bids  will  soon 
kc  ulced  br  tbe  Library  Aiaoc  (or  crMtins  a  library, 
far  which  there  ia  $iy,eoe  arailaMe. 

Trrrr  Haatr,  Imd. — It  is  reported  that  the  contract  to 
CRCt  an  aihtltiosi.  4  Starr.  46x118  ft.,  to  the  St.  Anthony 
BesMtal  hM  been  awaroed  to  John  A.  Schumacher  Co., 
«(  ladiaaapslia.  at  aboot  $70,000. 

SsMur  Cily^  /a. — ^Tbe  Directors  of  the  German  Lutheran 
Haapiial,  it  >s  staled,  are  considering  the  erection  next 
year  o(  a  acv  boildiag. 

•.Vr»  Oritamt.  La. — The  Jefferson  Constr.  Co.  is  re- 
Bprtnl  to  bare  secured  tbe  contract  to  erect  the  City 
Ban  aanex  at  $S7J.(M0. 


Fl.  ilcKinlty,  U*. — Bids  will  be  received  until  Tan.  s 
r  Caot.   F.  J.   Morrow.  Q.    M..   U.   S.   A.,  478^    Con- 
Portland,  for  constructing  a  boat  house  at  Ft. 


cieas  St., 
IlcKialey. 


Fl.  Krrrre.  HtJl.  J/om.— Bids  will  be  received  until 
Jan.  »  by  Capt  Ira  L.  Frcdcndall  Constr.  Y.  M..  U.  S. 
A..  s6j  Sumner  St..  Boston,  for  making  alterations  to 
hot  water  beating  sjrsiem  in  post  hospital  ai  Ft.  Revere. 

lamia,  Miek. — It  is  stated  that  in  the  spring  a  city 
hd  cowing  aboot  $10,000  is  to  be  erected. 

St.  Lawis,  ita. — Bids  will  be  received,  it  is  stated,  un- 
til Dec  31  by  Ac  Bd.  Pub.  ImproT.  (And.  T.  O'Rdlly, 
Prca.)  for  furnishing  material  and  installing  certain 
at  City  Insane  Asylum  on  Arsenal  Si. 


Jattnan  City  Ho. — Bids  will  be  received  until  Tan.  10 
ir  Miner  k  Opel,  Arcbts..  Southern  Hotel.  St.  Louis,  for 
naiiiihliiig  and  reconstruction  of  tbe  Hall  of  the  House 
of  BeprcteatatiTes  in  the  State  Capitol,  Jefferson  City. 
Tbe  bsdders  will  be  required  to  visit  the  worV  and  to 
with  the  archts-  regarding  same.  No  plans  and 
--' —  win  be  sent  by  maiL 


Mistanla,  Ucul. — Tbe  Missoula  County  Comrs.  at  Mia- 
aoola,  it  is  reported,  have  asked  competitive  plans  to  be 
•■hanttcd  Jan.  37  for  a  fireproof  sandstone  court  house, 
to  cost,  including  heating  and  plumbing,  $150,000. 

Dartf  Ci»y.  A>l>.— The  David  City  Library  &  Gym- 
Biaiaai  Assoc  s  reported  organized  for  the  purpose 
of  erecting  a  library  and  gymnasium  and  raising  $20,000 
for  tbe  purpose  C  H.  Aldricb  is  pre*,  and  R.  C.  Ro- 
per, secy. 

Hack*tttla»n.  ,V.  /.—The  Warren  County  Bd.  of  Free- 
holden  (Behridere.  Court  House),  it  is  suted,  has  de- 
cidal  to  erect  an  isolation  hospital  on  the  county  alms- 
heoae  farm,  near  here.  Most  of  the  work  will  be  done 
br  tbe  inmates  of  the  poor  farm.  The  county  will  pur- 
chase machinery  for  making  concrete  blocks,  and  work 
win  begin  early  in  tbe  spring. 

'Seeatuia.  X.  /.—Geo.  H.  Decker  is  reported  to  have 
secured  the  contract  to  erect  the  tuberculosis  hospital  at 
$S«.«oo. 

Breoklrm.  .V.  X.— The  Municipal  Art  Comn.  has  ap- 
proved the  plans  for  the  4-5tory  and  attic  steel,  limestone 
and  granite  building  to  be  erected  for  the  Brooklyn  Pub- 
lic Library  as  a  central  library  building  at  Prospect  Park 
Plata.  Eastern  Parkway  and  Flatbush  Ave.,  and  to  cost 
$4,500,000. 

Cmrva.  A'.  Y. — .K.  P.  Rose,  Mayor,  writes  with  re- 
gard to  the  erection  of  the  city  hall,  that  the  plans  are 
new  in  the  bands  of  several  prospective  bidders.  .Archi- 
tect. Arthur  C  Nash,  27  E.  «d  St.,  .\.  Y.  City. 

'Ft  Tatttn,  N.  K.— Bids  win  be  received  until  Jan.  3  by 
Chaa._  A.  Clark.  Constr.  Q.  M.,  U.  S.  A.,  for  ftirnishing 
and  iostaning  metal  ceilings  in  3  barrack  buildings,  Nos. 
ley,  loS  ajid  110,  at  this  post. 

Rtwutn.  .V.  K.— Walth-  G.  Frank.  Archt.,  Utica,  writes 
that  bids  win  be  opened  by  the  Bd.  of  Library  Trus. 
CJodae  J.  E.  Pritchard.  Chmn.)  about  Dec.  30,  for  the 
crcctwa  of  a  library,  10  cost  about  $30,000. 

HTamfreitU  N.  Y.—W.  E.  Lounsbury.  of  Morrisville, 
CDl  Bd.  of  Snperr.,  writes  that  it  is  proposed  to  erect 
a  jail  and  court  bouse  at  Wampsville,  to  cost  about 
$iS<>.ooo.    Architect  not  yet  selected. 

LaUaure.  N.  D.—U  is  sUted  that  plans  have  been  ac- 
cepted for  the  Coart  House. 

Daylau,  O. — It  is  suted  that  tbe  Co.  Comrs.  at  its 
Feb,  ftling  wiB  consrder  plans  for  a  court  house. 

KMMCftosm,  O. — Bids  will  be  received  until  Feb.  8 
nr  tbe  Co.  Counboase  Comn.  (John  Stamhaugh,  Chmn.) 
nr  Cietllug  a  complete  bnildiag.  excluding  ventilation 
■ad  hulim     Owsley,  Bonebcrle  ft  C^.,  Archts.,  Maloney 
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out.  It  will  be  built  of  concrete  to  base  line,  Texas 
granite  to  second  story,  and  from  there  to  roof  line  ot 
pressed  brick;  total  cost,  $500,000. 

Clarkn-itU,  Tfx.— It  is  stated  that  bids  will  be  re- 
ceived until  Jan.  14  by  the  Comr's  Court,  for  er«ting 
a  2-storv  addition  to  the  courthouse.  Glenn  Bros., 
archts,  Hugo,  C>kla. 

Otdn,  (/foA.— Bids  will  be  received  by  James  Knox 
Taylor,  Superv.  .Arch..  Washington,  D.  C,  until  Feb.  17, 
for  the  construction  (except  beating  apparatus,  and  con- 
duit and  wirinit)  of  an  extension  to  the  U.  S.  Post  UHice 
and  Court  House  at  Ogden. 

Ri-hmonJ,  I'o.— It  is  reported  that  the  plans  for  the 
Blues  Armorj*  have  been  rejected. 

Walla  Walla,  H'at*.— The  State  Supreme  Court,  it  is 
stated,  has  decided  that  the  $100,000  bond  issue  by  this 
city  for  a  city  hall  and  fire  station  is  valid. 

Seattle.  H'ojA.— Somer^■elI  &  Cote,  Walker  Bldg.,  it  is 
stated,  have  completed  plans  for  the  hospital  which  the 
Sisters  of  Providence  propose  erecting  at  17th  and  i8th 
.\ves.  and  Cherry  and  Jefferson  Sts.,  at  a  cost  of  about 
$800,000. 

Beloit,  H'is. — The  city  has  purchased  a  site  for  the 
erection  of  a  city  hall,  also  a  site  for  a  detention  hos- 
pital.    Robt.  Caldwell,  City  Engr. 

Milwaukee,  tVis. — It  is  stated  that  competitive  plans  are 
to  be  asked  soon  for  the  new  court  house.  Carl  F.  Bus- 
acker.  Chmn.  Com.  having  matter  in  charge. 

Maditon,  Wii. — See  "Miscellaneous." 

Apfleton,  Wis. — The  erection  of  an  addition  to  Eliza- 
beth   Hospital    is    reported    contemplated. 

Kamloops,  B.  C. — It  is  stated  that  bids  will  be  received 
until  Dec.  31  by  the  Ch.  Comr.,  at  tbe  Dept.  Lands  and 
Works,  Victoria,  for  erecting  a  court  house  at  Kamloops. 
Honeyman  &  Curtis.  Archts.,  Molson  Bank  BIdg,,  Van- 
couver, E.  C:  F.  C.  Gamble,  Public  Wks.  Engr.,  Land 
and  Wks.  Dept,  Victoria. 

BUSINESS    BUILDINGS. 
Notes  Arranged  Alphabetically  by  States. 

Mobile,  .41a. — Manager  J.  H.  Wilson,  it  is  stated,  has 
announced  that  the  Mobile  Light  &  R.  R.  Co.  expects  to 
erect  a  fireproof  car  house  accommodating  about  75  cars. 

*Gadsden,  Ala. — The  Vulcan  Constr.  Co.,  of  St.  Louis, 
Mo.,  it  is  stated,  has  secured  the  contract  to  erect  the 
Hayden-Packe  Theatre,  at  about   $35,000. 

Argenta.  Ark. — The  officials  of  the  Cotton  Belt,  ac- 
cording to  reports,  have  accepted  plans  for  a  154 -story 
brick  passenger  denot.  100x140  ft.,  and  a  2-story  freight 
depot.  50X200  ft.,  to  be  erected  here.  M.  L.  Lynch,  Ch. 
Engr.,  Tyler,  Tex. 

*R\veritde,  Cal. — D.  Irvine  is  reported  to  have  secured 
the  contract  to  erect  a  Masonic  Temple  for  Evergreen 
Lodge,  to  cost  $15,000. 

Oakland.  Cal. — It  is  stated  that  revised  plans  have 
heen  prepared  by  J.  Galen  Howard,  456  Montgomery  St., 
San  Francisco,  for  the  Y.  M.  C.  A.  Bldg.,  which  is  to 
be  erected  at  .i  cost  of  $250,000. 

Trinidad.  Colo. — John  Aiello,  Pres.  of  the  Southern 
Colorado  Mercantile  Co.,  it  is  stated,  has  secured  plans 
for  a  5-story  brick  warehouse  to  be  erected  at  a  cost  of 
about  $75,000. 

Stratford.  Conn. — It  is  stated  that  plans  are  being 
prepared  for  a  3-story  building  to  be  erected  for  the 
Cupheaga  Club. 

'Wilmington,  Del. — It  is  stated  that  the  contract  to 
make  alterations  to  the  factory  building  at  gth  and  Wal- 
nut Sts.  has  been  awarded  to  the .  Union  Improv.  Co., 
at  about  $12,000. 


t 


SUmty.  O.— It  »  suted  thst  bids  will  be  received  by 
the  Bd.  Co.  Comn.  until  Jan.  ii  for  furniihin^  and  de* 
KvcrlBg  at  tbe  beitinc  plant  for  the  county  building*.  2 
fterbootal  tubular  boilert,  alio  for  setting  and  comple* 
tioD  of  nid  boilers  aod  beating  plant.  J.  C.  Rosscr,  Co. 
AsSs 

Tnita,  Okie. — Tbe  erection  of  a  cotirt  bouae  and  jail 
coating  about  $100,000  ia  reported  under  consideration. 

Ft.  Adam*.  R.  I. — Plans  are  now  on  61e  at  tbe  office 
of  Tbe  Eitcincering  Record,  239  W.  39th  St..  Kew  York, 
N.  Y..  and  bids  will  be  received  by  Capt.  Willis  C.  Met- 
caH,  Q.  M.,  U.  S.  A.»  209  Thames  St.,  Newport,  until 
Ian.  aa  for  converting  caacmates  and  building  tbereon 
Mfradu  at  Fl  Adams,  as  advertised  ia  Tbe  Engineering 
Becord. 

*Ckmfmto€tg0,  r#M. — We  are  informed  that  contracts 
have  bees  awaided  aa  follow*  for  tbe  construction  of 
city  ball  (bids  opcaed  Dec  10):  General  contract  to 
Jea,  Trisnby,  $iS7*75«;  beating,  to  Lookout  Htg.  &  Sup- 
ply- Co.,  ls.93S;  piOBbinc.  to  T.  S.  Wilcox  Plumbing  Co.. 
tj,6So:  aod  wiring,  to  Tordl-Hcdge*  Co.  $1^93:  succesa- 
fol  bidder*  all  of  Chattaaooga.  Architect,  R.  H.  Hunt, 
8th  and  Broad  St*.,  Chattanooga. 

Hotut^m,  T€S. — Geo.  F.  Horton.  Conntv  Engr.,  writes 
that  plana  for  the  new  Harrts  County  Court  Houae.  a* 
prapawid  hy  Lang  h  Witcbell.  Wilson  BuUding.  DaUaa, 
have  been  accepted  (bids  opened  Nov.  5).  The  *ecoad 
ertce.  con*i*tiiig  of  $i^ooa  tn  cash,  wa*  awarded  to  F. 
S.  Glover  h  Son  of  uoaaton,  and  tbe  third  priof.  $soo, 
to  Cooke  Ac  Co.,  Booaton  and  Stone  Bros.,  New  Orleans^ 
La  (Aasociatca).  Tbe  bvildinff  consiaU  of  ba*ement,  4 
atorici  and  dene,  and  ia  of  fireproof  conatr notion  tbrotigb- 


Springheld,  III. — Fire  on  Dec.  21.  it  is  stated,  destroyed 
the  4-«tory  building  occupied  by  Johnson,  Hatcher  Co.,  at 

th  and  Adams  Sts.;  the  4-story  building  occupied  by  J. 

-,  Jones,  furniture  store,  and  two  istory  brick  buildings 
owned  by  M.  J.   Bartel  and  John  Bressmer. 

Chicago,  ///.—The  Monarch  Electric  &  Wire  Co..  it  is 
stated,  intends  crectins:  a  6  or  10  story  rci*' forced  con- 
crete building  on  Adams  and  Desplaines  Sts..  to  cost 
about  $100,000. 

Des    Moines,    la, — The    Red    Men    are    reported    to    be 
planning    the     erection     of    a     $25,000    building    in     Des 
Sloines.      Onawa    Tribe,    I.    O.    R.    M.,   may    be    able    to  - 
give  further  information. 

^Baltimore,  Md. — The  Baltimore  Ferro-Concretc  Co., 
Baltimore,  is  reported  to  have  secured  the  contract  to 
erect  a  4-Btory  warehouse  and  stable  on  King  St,,  the 
total  cost  to  he  about  $23,000.  The  stable  is  to  be  of 
reinforced  concrete  and  the  warehouse  of  brick.  Eaward 
H.  Glidden.  Archt..  301   N.  Charles  St. 

The  5-story  buildings  at  325  and  327  W.  Baltimore  St 
occupied  by  Wilenzig  Bros.  &  Co,  and  Reinhard.  Meyer 
&  Co.  are  reported  seriously  damaged  by  fire  on  Dec.  21. 

Minneapolis.  Minn. — Gamble  &  Ludwig,  it  is  stated, 
propose  erecting  on  Hennepin  Ave.  a  3-story  building. 

•Newark.  N.  /.—The  W.  L.  Crow  Constr.  Co.,  of  New 
York.  N.  v.,  it  i*  reported,  has  been  awarded  the  contract 
for  tbe  erection  of  a  power  house  for  the  Celluloid  Co. 
on  Fillmore  St.,  which  will  cost  about  $75,000, 

•Jersey  City,  V.  /. — The  Turner  Constr.  Co.,  11  Bway., 
N.  Y.  City,  it  is  stated,  has  secured  the  contract  to  erect 
a  power  house  for  the  Great  Atlantic  &  Pacific  Tea  Co. 
at  Bay  and  Henderson  Sts.  of  reinforced  concrete,  2 
stories.  63x100  ft.,  costing  about  $28,000. 

'Syracuse,  N.  K.— Henry  Reichel.  106  Oberst  St..  it  is 
reported,  has  secured  the  contract  to  erect  a  storehouse 
for  the  Haverle  Brewing  Co.  on  Butternut  St.  at  $12,000. 

New  York.  N.  V. — Flans  have  been  filed  for  the  erec- 
tion of  tbe  following  buildings:  2-story  brick  stable  and 
wagon  house  at  Webster  Ave.  and  181st  St.  for  City  of 
New  York,  cost  150,000.  M.  J.  Garvin,  archt;  2-story 
brick  shop  at  Webster  Ave.J  and  i8ist  St.  for  City  of 
New  YorV,  cost  $to^oo,  M.  J.  Garvin,  archoitect;  al- 
teration  to  i -story  brick  and  stone  stable  at  Ave.  C.  and 
16th  St  for  Dept.  Street  Cleaning,  co*t  $60,000,  Wester- 
velt  &  Austin  and  Lederle  &  Provost,  Archts. 
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New  York,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  5-story  brick  and  stone 
assembly  and  meeting  hall  at  S95  E.  79th  St.  for  John 
King,  cost  $60,000.  Edwin  C.  Georgi.  Archt ;  6-story 
brick  tenement  and  stores  at  is  1st  St.  and  Morris  Ave. 
for  BartoJomeo  Zunino,  cost  $50,000,  Moore  &  Land- 
siedel,  Archt.;  alterations  to  7  s-story  brick  and  stone 
loft  buildings  at  9  Park  PI.  for  American  News  Co., 
cost  $100,000,  Fay  Kellogg,  Archt;  alterations  to  5-story 
brick  and  stone  store  and  loft  building  at  122  W.  20th 
St.  for  Frederick  Sackett,  cost  $23,000,  Richard  R^ 
Davis,  Archt 

Auburn,  N.  Y, — E.  M.  Ryder,  of  Syracuse,  is  said  to 
be  seeking  a  site  here,  on  which  it  is  proposed  erecting  a 
theatre. 

Devil's  Lake,  N.  D. — J.  M.  Thompson.  Fred  P.  Mann 
and  others  have  been  apointed  as  a  committee  to  secure  a 
site  and  consider  the  erection  of  a  theatre,  costing  about 
$35,000. 

•Steubenville,  O. — Archts.  Briggs  &  Nelson,  669  Rose 
Bldg.,  Cleveland,  write  that  the  contract  for  erecting 
Y.  M.  C.  A.  building  (bids  opened  Nov.  12)  has  been 
awarded  to  EUiot-Winchell  Constr.  Co..  304  Reilly  Bldg., 
Wheeling.  W.  Va..  for  $80,000.  Sub-contracts  have  been 
awarded  as  follows:  Marble  and  tile  work,  Vermont 
Marble  Co.,  Cleveland;  steel,  T.  H.  Brooks  &  Co.,  Cleve- 
land; heating  and  plumbing,  Huffman-Conklin  Co.,  Colum- 
bus: terra  cotta,  to  the  Atlantic  Terra  Cotta  Co.,  Pitts- 
burg, Pa.;  electric  work,  to  Pittsburg  Electric  Constr. 
Co.,  Pittsburg,  Pa.,  and  plastering,  to  D.  W.  Taibet,  of 
Cleveland. 

Gettysburg,  Pa. — Henry  L.  Reinhold,  Jr.,  1004  Chest- 
nut St..  it  is  stated,  has  completed  plans  for  a  hotel  build- 
ing to  be  erected  at  Gettysburg,  to  be  known  as  the  Battle- 
field Hotel.  The  structure  will  be  of  brick  and  terra* 
cotta,  7  stories  high,  and  contain  125  rooms  and  50  baths. 

Scranton.  Pa. — Edw.  H._  Davis,  713  Connell  Bldg.,  has 
nrenared  plans  for  alterations  and  additions  to  the  store 
building  of  Samter  Bros.,  to  cost  about  $30,000. 

Seattle,  IVash. — H.  Ryan,  Globe  Bldg.,  it  is  stated,  has- 
prepared  plans  for  a  3-story  brick  hotel  to  be  erected  at 
1723  Summit  Ave.  at  a  cost  of  $40,000. 

Spokave,  Wash. — It  is  stated  that  plans  are  being  pre- 
pared for  a  store  and  apartment  house  v/hich  is  to  be 
erected  by  K.  G.  Malmgren  and  Chas.  Jasper  at  Division- 
St.  and  Liberty  Ave.  at  a  cost  of  $25,000. 

Toronto,  Ont. — G.  W.  Gouinlock,  Temple  Bldg.,  it  is- 
stated.  has  prepared  plans  for  a  2-storv  summer  hotel  to 
be  erected  on  the  shore  of  Lake  of  Bays,  opposite  Biff- 
man's  Island,   at  a  cost  of  $50,000. 

CHURCHES   AND   DWELLINGS. 

Notes  Arranged  Alphabetically  by   States, 

Oakland.  Cal. — It  is  stated  that  plans  have  been  pre- 
pared by  Henry  F.  Starhuck  for  a  4-story  apartment 
house  to  be  erected  at  Oak  and  13th  Sts.  by  W.  F. 
Mercier.  of  Bangor,  Me. 

J.  Gather  Newson  is  said  to  be  preparing  plans  for  a  5- 
story  apartment  house  which  is  to  be  erected  at  Tele- 
graph Ave.  and  Sycamore  St.  at  a  cost  of  $150,000. 

Denver.  Colo. — Fallis  &  Stem,  Colorado  Bldg.,  accord- 
ing to  reports,  are  preparing  plans  for  an  apartment 
houpe  to  be  erected  at  Grant  and  Colfax  Aves.  by  a 
syndicate  headed  by  N.  C.    Merrill. 

Chicago,  III. — Sherman  T.  Cooper,  it  is  reported,  has 
secured  a  site  on  Wabash  Ave.  and  50th  St,,  on  which- 
it  is  proDosed  erecting  4  3-story  apartment  houses,  to- 
cost  a  total   of  ^j^.Qon. 

Albert  H.  Wolf,  it  is  stated,  has  secured  a  site  at 
Woodlawn  Ave.  and  49th  St.,  on  which  he  intends  erect- 
ing a  residence  to  cost  $50,000. 

Glenwood,  la.- — It  is  stated  that  a  gift  of  $25,000  ha» 
been  bequeathed  to  the  Glenwood  Baptist  Church  by  the 
late  Mrs.  J.  V.  Hinchman,  to  be  used  to  erect  a  new 
edifice. 

*Mey€r,  la. — Robt.  Stock,  of  Cedar  Rapids,  is  report- 
ed to  have  secured  the  contract  to  erect  an  edifice  for 
the  members  of  the  Roman  Catholic  Church,  to  cost 
about  $22,000. 

Leavenworth,  Kan. — Wm.  P.  Feth,  of  Leavenworth,  ac- 
cording to  reports,  is  preparing  plans  for  a  residence  to- 
cost  $35,000  to  be  erected  for  D.  H.   Pike,  of  Denver. 

Baltimore.  Md. — Certain  architects  have  been  engaged, 
according  to  reports,  to  prepare  plans  for  a  7-story 
apartment  house  to  be  erected  at  Eutaw  PI.  and  Dolphin 
St.  at  a  cost  of  about  $175,000.  Harry  Brown,  109  Clay^ 
St..  is  to  superintend  the  construction.  Alonzo  M. 
Hurlock  and  E.  J.  W#  Revell  are  the  owners. 

Springfield.  Mass. — It  is  stated  that  plans  have  been- 
completed  by  W.  B.  Reid,  of  Holyoke,  for  a  4-stor3r 
apartment  house  to  be  erected  by  Gagnier  &  Angers,  reaf 
estate  dealers,  on  Pearl  St. 

North  Platte,  Neb. — It  is  stated  that  plans  have  been 
accepted  and  bids  will  soon  be  asked  by  the  Bldg.  Com. 
for  the  erection  of  an  edifice  for  the  members  of  the 
Presbyterian  Church;  cost  not  to  exceed  $17,500. 

Ocean  City,  N.  J. — Heavley  &  Adams,  according  to  re- 
ports, intepd  erecting  a  3-story  apartment  house. 

Rochester,  N.  Y. — It  is  stated  that  bids  are  being  re- 
ceived for  a  4-story  apartment  house  which  is  to  be 
erected  on  East  Ave.  according  to  plans  prepared  bv  Leoi> 
Stern,  Chamber  of  Commerce  Bldg.  Estimated  cost^. 
$225,000.  T.  S.  QuickC,  Mgr.  of  the  Security  Bldg.  Co.^ 
may  be  able  to  give  further  information. 

New  York,  N.  Y. — Plans  have  been  filed  for  the  erec- 
tion of  the  following  buildings:  5-story  brick  tenement 
at  Dongan  and  Fox  Sts.  for  American  Real  Estate  Co., 
cost  $120,000.  Herbert  H.  Morrison,  Archt. ;  two  s-storjr 
brick  tenements  at  Dongan  and  Simpson  Sts.  for  Ameri- 
can Real  Estate  Co.,  cost  $145,000,  Herbert  H.  Morrison. 
Archt.:  i-story  concrete  and  stone  synagogue  at  ii^th  St. 
and  St.  Nicholas  Ave.  for  Congregation  of  Ansch  Chesec^^ 
cost  $75,000,  Edward  I.   Shire.  Archt 

Providence,  R.  I. — The  members  of  the  Christian  Sci- 
ence Church,  it  is  reported,  contemplate  erecting  a  $250,- 
000  edifice  on  the  East  Side. 

Dallas,  Tex. — The  members  of  Oak  Lawn  Methodist 
Church,    it    is    stated,    are    planning    the    erection    of    an 


Church,    it    1ft    stated,    are    planning    the    erection    ot    an 
edifice  costing  about  $30,000.     Rev.  J.  H.  Griifin,  pastor- 


*  lUmt  marked  thus  give  the  names  of  parties  awarded  contracts. 
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Wytkevdle.  Fa.— It  is  stated  that  bids  are  wanted  until 
Feb.  :  for  remodeling  edifice  for  St.  John's  congrega- 
tion (W.  H.  K.  Pendleton.  Rector).  A.  H.  Ellwood  & 
Sons,  Archts.,  Elkhart,  Ind. 

Spokane.  Wash. — The  Trus.  of  the  All  Saints'  Epis- 
copal Cathedral  (Dr.  C.  K.  Merriman,  Chmn.).  it  is  re- 
ported, are  considering  plans  for  an  edifice  costing  about 
$100,000. 

Madison,  Wis. — H.  C.  Hengell,  Chaplain,  St.  PauFs 
University,  writes  that  it  is  proposed  to  erect  a  new 
chapel,  to  cost   about   $20,000. 

*Reedsburg,  Wis. — O.'  C.  Uehling,  Archt.,  Milwaukee, 
■writes  that  the  contract  for  erecting  an  edifice  for  St. 
Peter's  R.  C.  Church  (bids  opened  Dec.  12)  has  been 
awarded  to  Wm.  Gutzke,  of  La  Crosse,  for  $33,500.  Bids 
on  the  following  items  will  be  received  by  the  architect: 
Pipe  organ,  seating,  altar  and  pulpit,  interior  decora- 
tion, bells  and  tower  clock,  also  art  glass. 

^Milwaukee,  Wis. — Bonnet  &  Michi,  of  Milwaukee,  it 
is  reported,  have  secured  the  general  contract  to  erect  a 
4-story  brick  flat,  estimated  to  cost  $60,000.  and  foi 
which  Leenhouts  &  Guthrie,  102  Wisconsin  St.,  are  the 
archts. 

SCHOOLS. 

Notes  Arranged   Alphabetically  by   States. 

University,  Ala. — It  is  stated  that  the  Bd.  of  Trus.  of 
the  Univ.  of  Alabama  on  Dec.  16  rejected  all  bids  re- 
ceived for  erecting  the  engineering  building  and  a  chemi- 
cal and  geological  laboratory  building.  It  is  reported  that 
new  bids  will  be  asked  in  about  60  days,  to  be  submitted 
on  the  following:  Stucco;  pressed  brick;  stone.  The  2 
buildings  are  estimated  to  cost  $165,000. 

TemPe,  Ariz. — It  is  stated  that  plans,  specifications  and 
estimate  of  cost  will  be  received  by  Alf.  J.  Peters,  Secy. 
Normal  School  grounds;  a  separate  bid  will  also  be  re- 
ceived for  the  construction  of  above  building,  according 
to  tentative  plans  and  specifications  on  exhibition  in  the 
office  of  D.  W.  Millard,  Archt,  Fleming  Bldg.;  cost  not 
to  exceed  $30,000. 

Conway,  Ark. — Bids  will  be  received  until  Jan.  15  by 
the  Bd.  of  Trus.  of  the  Arkansas  State  Normal  School 
(B.  W.  Torreyson,  of  Little  Rock,  Secy.)  for  erecting  a 
normal  scnool  at  Conway.  Separate  bids  will  be  received 
for  plumbing,  heating  and  wiring. 

San  Francisco,  Cal. — The  Bd.  of  Educ.  is  said  to  be 
planning  the  expenditure  of  about  $8,000,000  in  school 
improvements. 

Sacramento.  Cal. — The  School  Bd.,  it  is  reported  is 
preparing  to  erect  a  school  in  the  Oak  Park  Dist.'  to 
cost  $32,000. 

New  London,  Conn. — The  Bd.  of  School  Visitors  on 
Dec.  4,  it  is  _  stated  opened  the  following  bids  for  a 
heating  plant  in  Harbor  School:  (a)  according  to  archi- 
tects plans-  (b)  plans  submitted  by  bidder:  M.  J.  Daly 
&  Sons,  Waterbury  (a),  $10,111;  Alfred  B.  Franklin, 
Boston,  Mass.,  (a)  $10,110;  (b)  $9,987,  $0,925  and  $9. — ; 
Merrill  Co.,  Boston  Mass.  (a)  $8,018;  Isaac  Coffin  Co., 
Boston,  Mass.  (a)  $8,580;  Aetna  Heating  Co.,  New 
Britain,  (b)  $8,475,  or  with  fans  and  controller  outfit 
.complete,  $9,416;  Wm.  D.  Ahern,  New  London,  (a) 
$9,087;  Hopson  &  Chapin  Co.,  New  London,  (a)  $8,250; 
(b)  10  per  cent,  above  actual  cost  of  material  and  labor 
with  guarantee  that  price  will  not  be  more  than  $7,500; 
Jas.  T.  Murray.  Hartford,    (a)   $8,950. 

Thoynaston,  Ga. — It  is  stated  that  bids  are  wanted  until 
Jan.  7  for  $50,000  school  bonds.  Claude  Worrill,  Clk. 
School  E'd. 

Springfield,  III. — It  is  reported  that  the  Academy  of 
Our  Lady  of  the  Sacred  Heart  is  to  be  enlarged  at  a 
cost  of  $75,000,  according  to  plans  prepared  by  W.  H. 
Conway,   104   East   Side  Sq. 

Urhana,  III. — Jas.  M.  White,  of  Urbana,  Superv.  Archt. 
University  of  Illinois,  writes  that  plans  are  now  being 
prepared  for  the  erection  of  a  physics  laboratory  ana 
addition  to  the  Natural  History  Dept.  Bldg.,  to  cost  about 
$400,000.  W.  Carbys  Zimmerman,  of  Chicago,  is  State 
Archt. 

Charleston.  III. — L.  G.  Lord,  of  Charleston,  Pres.  State 
Normal  School,  writes  that  bids  will  be  received  until 
Jan.  21  for  the  erection  of  a  dormitory,  to  cost  about 
$100,000.  Architect.  W.  Carbys  Zimmerman,  Jioi  Stein- 
way  Hall,  Chicago. 

Petersburg,  7nd.— The  School  Bd.,  it  is  stated,  will  soon 
ask  bids  for  erecting  a  school  with  the  $40,000  given  by 
Mrs.    Thornton. 

Des  Moines.  la. — It  is  reported  that  Rev.  Father  Win- 
fried  Schmidt,  pastor  of  St.  Mary's  R.  C.  Church,  has 
made  arrangements  for  the  erection  of  a  $2.<;,ooo  pa- 
rochial school. 

The  Directors  of  the  Dept.  of  Agriculture  are  said  to 
be  investigating  the  cost  of  erecting  an  administration 
building. 

New  Orleans,  La. — The  City  Engr.,  it  is  reported,  has 
recommended  the  acceptance  of  the  bid  of  John  Chisholm 
&  Co.,  223  S.  Wnite  St.,  for  the  erection  of  the  school 
at  Bienville,   Iberville,  and  Claiborne   Sts.,   at  $27,000. 

Springfield,  Mass. — The  City  Property  Com.  is  said  to 
be  considering  plans  submitted  by  B.  Hammet  Seabury, 
21  Besse  PI.,  for  a  i6-room  school  to  be  erected  on 
Kensington  Ave.  at  Forest  Park. 

Boston,  Mass. — It  is  reported  that  the  Trus  of  Boston 
College  nave  secured  additional  grounds  and  will  soon 
ask  competitive  plans  for  6  or  7  building  which  it  is 
proposed  erecting."    Father  Gasson  is  Pres.  of  the  college. 

Amherst,  Mass. — It  is  stated  that  bids  are  now  being 
received  for  erecting  the  biological  and  geological  labora- 
tory at  Amherst  College,  which  is  to  cost  about  $100,000. 
McKim,  Mead  &  White,  of  New  York,  N.  Y.,  are  the 
archts. 

Mt.   Pleasant.    Mich. — Bids  will   be   received    until   Jan. 

?o  by  Luther  L.  Wright.  Secy.  State  Bd.  Educ.  Lansing, 
or  erecting  a  physical  training  building  at  the  Central 
Michigan  Normal  School  at  Mt.  Pleasant.  E.  W.  Arnold, 
Archt.,  278  Garfield  Ave.,  Battle  Creek. 

Lansing,  Mich. — The  School  Bd.  is  reported  to  be 
preparing  to  erect  a  $12,000  school. 

Detroit,  Mich. — Bids  will  be  received  until  Jan.  6  by 
Frank  E.  Doremus,  City  Compt.,  for  $250,000  school 
bonds. 
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River  Rouge,  Mich. — Baxter  &  O'Dcll,  Hammond  Bldg., 
Detroit,  are  reported  to  have  prepared  plans  for  a  school 
to  be  erected  here,  at  a  cost  01  $65,000. 

Columbia,  Mo. — The  State  Bd.  of  Agriculture  (Geo.  B. 
Ellis,  Secy.)  is  said  to  be  planning  the  erection  at  Co- 
lumbia of   an   agricultural  high   school. 

Passaic.  N.  J. — Seymour  &  Paul  A  Davis,  3d,  of  Phila- 
delphia, Pa.,  and  John  F,  Kelly,  of  Passaic,  N.  J.,  accord- 
ing to  reports,  are  the  assoc.  archts.  who  will  prepare 
plans  for  a  high  school  to  be  erected  in  Passaic. 

Middlctown,  O. — It  is  reported  that  the  School  E'd.  has 
decided  to  erect  a  $20,000  school. 

Newark,  O. — It  is  stated  that  bids  will  be  received  until 
Jan.  9  by  the  Bd.  Educ.  for  plumbing,  sewerage  and 
electric  wiring  annex  to  the  High  School.  Vernon  Red- 
ding. Archt.,   Mansfield. 

Norman,  Okla. — The  main  building  at  the  Univ.  of  Okla- 
homa is  reported  destroyed  by  fire. 

*Braddock.  Pa. — The  School  Bd.  of  North  Braddock, 
it  is  stated,  has  awarded  the  contract  to  erect  a  brick  and 
stone  high  school  at  Bell  Ave.  and  Verona  St.  to  Geo.  M. 
Hogg,   S41    Braddock  Ave.,   Braddock,   at  $69,908. 

York,  Pa. — The  erection  of  a  school  in  the  West  End 
to  cost  about  $56,000  is  reported  contemplated  by  the 
School  Bd. 

Kane,  Pa. — The  Plans  of  Seymour  &  Paul  A.  Davis,  3d, 
of  Philadelphia,  it  is  reported,  have  been  accepted  for  the 
high  school  to  be  erected  here  at  a  cost  of  $90,000. 

Manning,  S.  C. — The  citizens  are  stated  to  have  voted 
in  favor  of  issuing  $30,000  bonds  for  erecting  a  school 
in  School  Dist.  No.  9. 

Manila.  Tex. — Bids  are  wanted  until  Jan.  i  for  erecting 
a  2-story  brick  school.  Lee  Tidwell,  Manila,  may  be  able 
to  give  further  information. 

Hallettsville,  Tex.—T.  Y.  Hill,  Secy.  Independent 
School  Bd.,  will  receive  plans  until  Jan.  10  for  erecting 
a  2-story  and  basement  8-room  brick  school;  probable 
cost  $15,000. 

Seattle.  Wash. — The  citizens  are  reported  to  have 
voted  in  favor  of  issuing  $500,000  school  improvement 
bonds. 

The  School  Bd.  Dec.  11  ordered  plans  nrepared  for  a 
high  school  to  be  erected  on  Queen  Anne  Hill. 

The  School  Bd.,  it  is  stated,  has  adopted  plans  for  a 
parental  school  to  be  erected  on  Mercer  Island  at  a  cost 
of  $15,000. 

La  Crosse,  Wis. — Wm.  Kittle,  of  Madison,  Secy.  Bd. 
Normal  Regents,  writes  that  bids  will  be  received  about 
Feb.  I  for  the  erection  of  a  normal  school  at  La  Crosse, 
to  cost  about  $200,000.  Architects,  Van  Ryn  &  De  Gelleke, 
2n   Grand  Ave.,  Milwaukee. 

Milwaukee,  Wis. — Bids  will  be  received  until  Jan.  2 
by  the  Bd.  of  School  Directors  (Frank  M.  Harbach, 
Secy.)  for  furnishing  material  and  erecting  a  20-room 
school  at  Lloyd  and  13th  Sts.,  in  the  loth  Ward.  Bids 
are  to  be  stated  separately  on  the  following,  also  a 
total  bid  to  be  submitted  for  the  entire  work:  Mason, 
concrete  and  cement  work;  cut  stone  work;  lath  and 
plastering  work;  structural  steel  and  iron  work;  carpenter 
work,  including  composition  roofing;  hardware;  galvanized 
iron  and  tin  work;  electric  work;  painting  and  glazing: 
plumbing,  sewerage  and  gasfitting;  ventilating  and  heat- 
ing; heat  regulation  apparatus. 

STREET    CLEANING   AND   GARBAGE 
DISPOSAL. 

Notes  Arranged   Alphabetically  by  States. 

New  York,  N.  Y. — The  following  are  the  bids  opened 
on  Dec.  18  by  Foster  Crowell,  Corar.  Street  Cleaning, 
for  removal  of  snow  and  ice  in  Manhattan  and  Bronx 
Boroughs,  according  to  sections  (price  given  per  cu.  yd.): 
(a)  Sect.  I,  (6)  Sect.  2,  (c)  Sect  3.  id)  Sect.  4.,  (^) 
Sect.  5.  (f)  Sect.  6,  (g)  Sect.  7,  W  Sect.  8,  (0  Sect. 
9,  (j)  Sect.  10,  (k)  Sect.  11,  (0  E'ronx:  E.  J.  Duggan, 
W.  159  th  St.,  a  33H  cts.,  b  37  cts.;  c  37%  cts.,  d  36K 
cts.,  e  and  f  34^-,  S  34J4  cts.,  h  39%  cts.;  Thompson 
Bros.  Co.,  141st  St.  and  sth  Ave.,  k  28  cts.;  J.  T.  Shaugh- 
nessy,  636  W.  131st  St.,  a,  b  and  c  36.9  cts.,  d  and  e  35.9 
cts.  f  36.9  cts.,  g  and  h  37.9  cts  »  3i-9  cts.,  /  and  k 
32.9  cts.,  /  35.9  cts.;  Wm.  Bradley,  68th  St.  and  North 
River,  b  38  cts.,  d  39  cts.;  J.  J.  Dooley  &  Co.,  157th  St. 
and  Amsterdam  Ave.,  g  and  h  37  cts.,  /  31  cts.,  k  32 
cts.;  Williams  Eng.  &  Cont.  Co.,  21  Park  Row,  a,  b,  c 
and  d  42  cfs.,  e,  f,  g  and  h  41  cts.,  »  34  cts.,  ;  32  cts.. 
k  30  cts.  /  25  cts.;  Atlanta  Cont.  Co.,  432  E.  91st  St.,  ; 
37  cts.;  P.  Reddy,  Lenox  Ave.  and  11 1  St.,  h  42  cts.,  i 
and  y  35  cts.,  k  32  cts.;  J.  W.  Dunican,  285  E.  134th  St., 
I  19  cts.;  Canavan  Bros.  Co.,  518  W.  56th  St.,  a  63  cts., 
b  and  d  57  cts.,  c  64  cts.,  e  and  t,  45  cts.,  f  55  cts.,  g 
42  cts.,  h  57  cts.,  V  and  ^  5"  cts.;  Estate  of  P.  H. 
Keahon,  108  loth  Ave.,  c  49  cts.;  Thos,  Crimmins  Contr. 
Co.,  444  E.  69th  St.,  a  64  cts.,  b,  d  and  f  53  cts.,  c  72 
cts.,  e  54  cts.,  g  and  h  50  cts.,  i  and  /  39  cts.,  /  42  cts.; 
T.  Du  Marco,  80  Mulberry  St.,  e  37  cts.,  h  and  k  30 
cts,  /  26  cts.;  W.  W.  Masterson,  187  St.  and  Washington 
Ave.,  a  and  b  43  cts.;  O'Grady  Bros..  Brooklyn,  a  49.9 
cts.;  P.  J.  Kane,  933  E.  150th  St.,  h  32 J4  cts.;  T.  T. 
Willigan,  1037  Fox  St.,  /  24  cts.;  Chas.  Schneider,  i6^th 
St.  and  Findlay  Ave.,  /  22  cts.;  Indelli  &  Conforti  Co., 
507   E.   119th  St.,  ;  4»   cts. 

*  Philadelphia,  Pa.— Geo.  R.  Stearns.  Dir.  of  Pub. 
Wks.,  on  Dec.  18  awarded  to  Edwin  H.  Vare,  710  Betz 
Bldg.,  the  contract  for  cleaning  streets,  alleys,  inlets, 
public  market  houses  and  for  the  removal  of  ashes,  house- 
hold waste,  rubbish,  etc.,  during  the  year  1908  throughout 
the  entire  city  for  $1,087,000.  W,  R.  Benson,  Chief  Bu- 
reau of  Highways. 

Reading^  Pa. — Bids  will  be  received  at  the  office  of 
Caleb  Weidner,  City  Clk.,  until  Jan.  7  for  the  collection, 
removal  and  disposal  of  all  garbage  and  offal  in  this 
city  for  the  period  of  1,  2.  3,  4  and  e;  years,  as  advertised 
in  The  Engineering  Record.    Elmer  H.  Beard,  City  Engr. 

Milwaukee,  Wis.- — Rudolph  Hering,  of  New  York,  N. 
Y.,  in  his  report  to  Council  on  Dec.  23  recommends  the 
construction  of  a  garbage  incineration  plant,  capable  of 
destroying  .300  tons  of  garbage  daily,  to  cost  about  $200,- 
000. 
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See  also  "Businese  Buildings." 

Ft.  Smith,  Ark. — C.  W.  L.  Armour,  of  Ft.  Smith, 
writes  that  nothing  definite  has  yet  been  done  toward  the 
construction  of  a  cement  plant  at  Ft.   Smith. 

Calhoun,  Ga. — It  is  stated  that  plans  have  been  com- 
pleted by  the  Echota  Cotton  Mills,  of  Calhoun  (T.  W. 
Harbison,  Pres.),  for  the  plant  to  be  erected,  and  a  fac- 
tory of  10,000  spindles  and  300  looms  has  been  decided 
upon.  The  product  will  be  41-inch  print  cloths,  and  about 
14,000  yards  will  be  the  daily  output.  Steam  power  will 
be  used. 

Kosciusko,  Miss. — J.  O.  Ashworth,  of  Kosciusko,  is 
architect  for  the  rebuilding  of  the  plant  of  the  Kosci- 
usko Oil  Mill  &  Fertilizer  Co.,  recently  burned.  Build- 
ing to  be  of  brick  and  steel.  40  x  140  ft.  Will  likely 
need  20  x  48  Corliss-engine;  no  boilers  required. 

St.  Louis.  Mo. — The  American  Fdy.  &  Mfg.  Co.,  loth. 
Herbert  and  Wright  Sts.,  will  on  Jan.  5  let  contract  for 
the  power  plant  work,  needed  in  connection  with  repair 
of  plant,  recently  damaged  by  fire.  The  contract  for 
repair  of  buildings  was  to  have  been  let  on  Dec.  37; 
probable  cost  of   improvements,    $30,000. 

Hackettstown,  N.  J. — See   "Public  Buildings." 

Charlotte,  N.  C— It  is  reported  that  the  cotton  mUl 
company  recently  proposed  for  organization  here  by  Sum- 
ner B.  Sargent  will  be  incorporated  in  January.  He  ha» 
planned  a  concern  with  $100,000  capital  stock  to  build  a 
plant  which  will  be  equipped  with  5,000  spindles. 

Tulsa,  Okla.— P.  De  C.  Ball.  3003  N.  proadway  St., 
St.  Louis,  Mo.,  is  engineer  of  the  Tulsa  Corporation 
which  is  said  to  have  in  contemplation  the  installation 
of  a   cold   storage   plant   in    Tulsa. 


MISCELLANEOUS. 

Notes  Arranged  Alphabetically  by   States. 

Colorado  Springs,  Colo. — Bids  will  be  received  until  Jan. 
15  by  E.  D.  Marr.  Secy.  Cripple  Creek  Drainage  &  Tunnel 
Co.,  Mining  Exchange  Bldg.,  Colorado  Springs,  for  driv- 
ing about  14,000  ft.  of  deep  drainage  tunnel,  7x10  ft.;  also 
sinking  about  600  ft.  of  shaft,  5x10  ft.  in  the  clear,  in 
Cripple  Creek  Mining  Dist. 

Springfield,  III. — The  City  Council  has  passed  on  ordi- 
nance appropriating  $6,000  as  the  city's  share  of  the 
expense   of   constructing    Eastman   Ave.    subway. 

Ft  Wayne  Ind. — The  Ft.  Wayne  &  Wabash  Traction 
Co.  (H.  L.  Weber,  Ch.  Engr.  Ft.  Wayne)  is  completuig 
plans  for  a  dam  in  St.  Joseph  River  and  Robson  Park, 
to  be  of  reinforced  concrete;  also  controlling  works  and 
three  concrete   culverts;    estimated  cost,   $38,000. 

Kokomo,  Ind. — Thet  Comrs.  of  Howard  County  are 
reported  to  be  planning  to  let  a  contract  for  the  con- 
struction of  the  Cook  and  Butler  ditch.  8  miles  in  length. 

Princeton,  Ind. — Geo.  W.  Smith,  Drainage  Comr., 
writes  that  only  a  preliminary  report  has  been  filed  for 
the  construction  of  a  drainage  ditch,  about  75  miles  in 
length,  through  Gibson  and  Posey  Counties;  nothing  defi- 
nite  will   be  done   for   about  4  or   5    months. 

Burlington,  la. — The  Des  Moines  Co.  Bd.  of  Superv. 
at  Burlington,  are  reported  to  be  considering  the  con- 
struction of  a  drainage  system  in  the  eastern  sections  of 
Burlington,   Benton  and    Huron    townships. 

Clarion,  7a.— Bids  will  be  received  until  Jan.  7  at  the 
office  of  E.  M.  Callender,  Aud.  Wright  County,  at  Clar- 
ion, for  constructing  a  joint  ditch  and  drain,  known  in 
Humboldt  County  as  Humboldt-Wright  Joint  No.  i  and 
in  Wright  County  as  No.  27.  to  be  divided  into  4  sec- 
tions requiring  14,466  ft.    14,    16,  20  and  24-in.  tile. 

Jefferson  la. — Bids  will  be  received  until  Jan.  3,  it  is 
stated,  by  E.  S.  Gose,  Co.  Aud.,  for  furnishing  and  laying 
vitrified  tile  drain  from  6  to  22-in. 

Rockwell  City,  la. — It  is  stated  that  bids  will  be  re- 
ceived by  B.  E.  Stonebreaker,  Co.  Aud.,  until  Jan.  2  for 
constructing  a  tile  drain  in  Dist.  No.  25. 

Ft.  Dodge,  la. — It  is  stated  that  H.  S.  Holm,  Go.  Aud., 
will  receive  bids  until  Jan.  14  for  constructing  drainage 
Ditch  No.  40. 

Benson,  Mich. — It  is  stated  that  Michael  Romstad,  Co. 
Aud.,  will  receive  bids  until  Jan.  21  for  constructing 
Ditch  No.  9. 

'Ada,  Minn. — D.  E.  Fulton,  County  Aud.,  writes  that 
the  contract  for  constructing  Ditch  Ho.  33  (bids  opened 
Dec.  20)  has  been  awarded  to  J.  L.  Baker,  of  Willmar, 
for  $15,222. 

Redwood  Falls,  Minn.— Bids  will  be  received  until  Jan. 
10  at  the  office  of  L.  P.  Larson,  Co.  Aud.,  for  construct- 
ing Ditch  No.  3,  requiring  6,518  ft.  lo-in.,  14,907  ft.  8-in., 
25,123  ft.  6-in.  tile;  est.  cost,  $7,700;  also  Ditch  No.  4. 
requiring  7,100  ft.  15-in.,  5,054  ft.  12-in.,  7,230  ft.  lo- 
in., 23,600  ft.  8-in.,  and  50,720  ft.  6-in.  tile;  est.  cost. 
$16,180. 

Ellis  Island.  N.  Y.  H.,  N.  K.— Bids  will  be  received  at 
office  of  Comr.  of  Immigration.  Robt._  Watchorn,  until 
.Tan.  4,  for  furnishing  material  and  repairing  fender  piles, 
shocks,  etc,  at  southwest  face  of  dock.  Barge  Office.  U. 
S.    Immigrant    Station,    Ellis    Island. 

Buffalo,  N.  Y. — It  is  reported  that  bids  will  soon  be 
called  for  by  Col.  Henry  Adams,  Corps  Engrs.,  U.  S.  A., 
540  Federal  Bldg.,  Buffalo,  for  the  construction  of  locks, 
cofferdams,  etc.,  to  be  built  at  foot  of  Bridge  St;  prob- 
able cost,  $1,750,000. 

Ft.  Hamilton,  Brooklyn.  N.  Y. — Bids  will  be  received 
until  Jan.  15  by  Capt.  Chas.  T.  Baker,  Constr.  Q.  M., 
U.  S.  A.,  for  grading  and  removing  stonewall  at  this  post. 

Hamilton,  O. — L.  A.  Dillon^  County  Surveyor,  *rites 
that  bids  will  probably  be  received  about  Mar,  1  for  the 
diversion  of  Crawfords  Run,  to  cost  about  $70,000.  It 
will  be  constructed  jointly  by  Hamilton  and  Butler  Coun- 
ties. 

Cincinnati,  0. — Bids  will  be  received  until  Jan.  21  by 
Lieut.-Col.  Wm.  T.  Rossell,  Corps  Engrs.,  U.  S.  A.,  for 
building  cabin  and  upper  works  on  steel  dredge. 


'  Items   marked  thus   give  the  names  of  parties  aviarded  contracts. 
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CwtectM^  q.—U  is  ttaled  Out  bidj  wiU  be  r«««ired 
mil  Ju.  i(  by  dw  Ba.   Pnb.  Scrrioe  (\V.  S.  Hutdiin- 
?^  S>«7,-)  tor,  far|ri»fciii«  £.  o.  h.  Co*bocton.  and  *ettiiic 
'    '  boiler,  iS  ft.  bwg,  71  in.  diam. 


CoL 


•01  b*  rtc«i<e<l  oatil  Jan.  17  by  Lieut. 
~       " C.  S.   A..  GenL   Pur^ 


Hodm,  Corp*  Eain., 
ny.   ladudn  Caul   C 


C  for  faraiiliiin  Portland 

If^fcinfiii*?!''  '^y^  'i  fof  »«n«»ry  fixture*,  pipe  fittinct. 


Conu.,    Washington.   D. 
ceacni  as  per   circular  No. 


»»!»«».  etc,  a*  per  circular  No. 


411. 


«•— TWJ^"**  '^^J*"^  »"    !>««■   »'    by  the 

Co^  CoMi.  at  Waahncton.    D.   C.    for   fur- 

t   (Ml   Ajap    bvcc*  is  reported   to   have    been 

UtriTiiZaSta^  "*'  Sparrows  Point. 

C«»\Bj#o*i»,  />«.— Kds  win  be  received  until  Jan.  j,  by 
F.  J.  Boecb.  Co.  Coaapt..  Pittsborg,  for  furnishing  ma- 
«aul  and  boMiBX  a.jeo  lin.  ft.  of  fencing  along  the 
■■prowBd  rood  befeeu  Coraopolis  and  Stoops  Ferry. 
Caa.T.  Barasley.  Co.  Kd.  Engr.,  Km..  a<  Court  House, 


FrmUtmer,  R.  I. — Bids  will  be  received  by  Jaa.  Knox 
l^ar.  Soperr.  Arcbt,  Treas.  Depi..  Washington.  D.  C, 
wlB  Job.  iS  for  the  installation  of  a  vacntun  cleaning 
■Jlliiii  for  the  U.  S.  Post  OfBce.  Court  House  and  Cua- 
*D»  HwMe._Pio«idmce.  Oaik  &  Howe,  Archt*.,  7*  Way 
St>,  ProndcxKc:. 


*ft»»id«fr.  R.  /.— Walter  F.  Slade,  Com.  of  Pub. 
wki..  o»  Dec.  iS  onened  bids  for  dredging  about  so.ooo 
«^  TO.  OB  west  side  of  Proridencc  harbor,  bet.  Sassa- 
PM  ay^Field'a  Points^  and  awarded  contract  to 'the 
I^chard  Divagtng  Co. 

'Ctkufu.  Ttx. — Kelso  ft  Vantrin.  of  Galveston,  are 
SUWIed  to  have  secured  the  contract  for  constructing 
roaforecd  oonercte  drain   on    ipth   St.    from   .\v.    D    to 


front  at  the  following  bid:  1.323  tin.  ft.  of  reg- 
olar  section  A.  at  $10.46;  111  lin.  ft.  of  special  section 
B,  at  $12. 50:  t6  catch  basins  and  connections,  complete, 
$J9  ea.:  2  manholes,  complete,  $20  ea. ;  }o  cu.  yd.  extra 
cotrele.  $7.45  *nd  60  m.  ft.  B.  M.  lumber,  at  $27: 
total.  ti7.73S.  M.  D.  Carr,  of  Galveston,  bid  for  this 
•Ofk  $i7.934- 

Wh—Smg    W.   Ko.— Bids  will   be  received  by  Capt.  F. 
O.  Bofga,  Corps  Eitgr.,  U.   S.   A.,  until  Jan.  as,  for  con- 
walu.   grading,   paving,  etc.,   at   Dam    13, 
sed  in  The  Engineering  Record. 


Ohio  Kncr,  as  advertised 


•JTaAjM,  Ww.— Jos.  W.  ICtcheU,  of  Madison,  U  re- 
•prtcd  to  Imvc  secarcd  the  contract  from  the  Wisconsin 
CapiMi  Coaan.  for  the  umstiuoioo  of  the  tunnel  between 
the  waoraH  brating  and  storage  plant  and  the  state  house, 
•ad  the  razing  of  the  east  wing  of  the  old  capitol,  for 


UiUt  PcinI,  .V.  B. — It  is  stated  that  bids  will  be  re- 
ceived until  Jan.  to  by  Fred.  Gelinas,  Secy.  Dept.  Pub. 
Wka..  Otuwa,  Ont..  for  constructing  a  wharf  at  Mill 
Vaiat.     £.  T.  P.  Shewen,  Re*.  Engr.,  St  John,  N.  B. 

Fickt  Poimi,  Que. — Bids  will  be  received,  it  is  sUted, 
*jr  Fred  Gelinas,  Secy.  Dept.  Pnb.  Wits.,  OtUwa,  Ont., 
nitil  Jan.  8  for  constructing  a  wharf  at  Piche  Point,  Que. 
J.  L.  Michaod,  Res.  Engr.,  Merchanu  Bank  BIdg ,  Mon- 
treal. Que. 


PROPOSALS  OPEN. 
For  Proposals  see  pages  66  and  68. 

WATER. 

See   Eiig. 
Record. 

Buriiuii,    Norway,    lie.    Nov.  i< 

FtofaiK  Orange,  N.  J Dec  14 

Water   works,   Hamilton,  Ont Dec  38 

Main.    Fargo,    N.    D Dec  28 

ML      t.     Water  wka.,  Tocson,  Arix.    Nov.  16 

H.      (.     Boiler*  for   sale.   Ft.    Wayne.   Ind Dec  ai 

Adv.   Dec  21. 

aa-     6.    Main.  Rockwell  City,  la.   Dec  a8 

an.      7.     FOtCT  plant,  pipe,  etc,  Guthrie,  (%la..Dec.  21 

aa.     p.     Pipe,  Morria  Plains.  N.  J Dec.  21 

IB.    I*.     Layiac  pipe.  Phoenix,  Arix Dec  14 

Adv.  Dec   14,  21. 

■a.    If.     Pipe;   Wiaaipa|.  Man.    Nov.  30 

•a.    IS.     Water  works,  Maxton.  N.  C Dec  21 

n.    17.     Air  coaipriasoi.  Aurora.  lU.  Nov.  jo 

■a.  A     Fjigines,    Toronu,    Ont Dec  aS 

ch.     I.     Water  works.  Las  Animas.  Colo Dec  14 

lar.  — .     Water  wks..  Fairchancc  Pa. Dec  28 

[ar.  — .    Water  wks.4i<rlowtan,  Mont Dec.  aS 

•r.     SI     Water  wka..   WortUngton.  O Dec  14 

pr.     I.     Improvements.   Edmonton.   Alta Dec  s8 

SEWERAGE  AND  SEWAGE   DISPOSAL. 

■c;  }i.     UaWeraity,  Ala. Dec  s8 

■a.  a.    Ft.  Wayne,  Ind-    Dec  38 

la.  au     Saa  Jose,   Cal Dec  aS 

la.  «.     Salt  Lake  Oty.  Utah Dec  14 

la.  3.    dacinaatL    O ...•.•••.••... ....Dec  21 

la.  J.    Hot  Spring,  S.  D. Dec  at 

la.  1.    Caatoo.  O Dec  si 

la.  •.    Ooraago,  Colo. Dec  14 

Adv.  Dec  14. 

Ml.  6.     Hanley  Falla,  Minn.  ......Dec  ai 

la.  6.     BakersCeld.  CaL    Dec  s8 

IB.  7.     Sooth  Bend.  lad. Dec  s8 

IB.  y.    HewY^fcTW.  y. Dec  a« 

18.  7.    MdCceaport.  Pa. Dec  aS 

la.  10.     Pnb.  bld^  Pnnu  Gorda.  Flau  Dec  ai 

IB.  ij.     Stcabemruic,  O.   Dec  at 

IB.  14.    aiaton,  la.    Dec  ai 

a.  If.  Maafla.   P.  L    Adv.  Oct  a<  to  Nov.  16.  Oct.  a< 

IB.  1$.     Saau   MepicsL   CaL    Dec     7 

»-  1$.   J»2*oB.  NTC   Dee.  ai 

«.  IJ.    rrcdoaia,    Kaa Dec,  j, 

2-   —•    &5?*^  *'• Nov.  J. 

*•    4-     WlnBga,  Moat. ..%.,.., Dec  x8 

ar.     I.    Tracr,  la. Dec  ai 


BRIDGES. 

Dw.  }i.     Cantos.  China.    Adv.  Oct  tt.  Nov.  a.  .Oct.  a« 

P«i  $t.    Vktoria,  B.  C Dec  14 

tm.     u    Topaka.  Kaa. Nov.  jo 


an.     6. 


Madison.  Ark.  Dec  14 

Granu  Pass,  Ore Dec.  14 

Tipton,  U Dec  ai 

Weat  Union,  O Dec  ai 

Roasville,  Kan Dec  a8 

Colfax,     La.    Dec     7 

Ft.     Monroe,     Va Dec     7 

.\dv.  Dec.   7  to  28. 

Hammond,  Ind. Dec  14 

.     Attalla,    Ala Dec  ai 

.     Plans.  Gulfport,  Miss.    Dec  28 

Hudson.  Wis.    Dec  28 

,     Wihnington.   N.  C    Nov.  i» 

Adv.  Nov.  16  to  Dec  aS. 

Salem.  S.  D Nov.  i« 

Creston,  la Dec.  21 

Waseca,  Minn Dec.   14 

Bethany,    Mo Dec.  21 

Ocala,    Fla.     Dec  21 

Dunnellon     Fla.    Dec.  a8 

Redfield,   S.    D Dec  21 

Wayne,  Neb Dec  ai 

Logan,  O Dec.  aS 

Geneva,    Neb Dec  ai 

Fremont,   Neb Dec  14 

Alexandria,   La.    Adv.  Dec  aS Dec.  28 

Washington,    Pa Dec  ai 

Nashville,  Tenn.    Adv.  Dec  28 Dec.  28 

St  Charles,  Mo Dec  14 

,     Le   Roy.  N.   Y.    Adv.  Dec.  21,  28 Dec.  31 

South  Bend,   Ind Dec.     7 

PAVING  AND  ROAD  MAKING. 

Towanda,   Pa.    Dec  ax 

Ft.    Rosecrans.    Cal Dec  21 

Ridgefield,    Conn Dec.     7 

Little  Rock.  Ark.  Dec  14 

Jersey   City,   N.  J Dec  at 

Salt  Lake  City,   Utah Oct  ip 

Adv.  Oct.  ig  to  Nov.  9  and  30,  Dec  7. 

Cleveland,  O Dec  14 

Sidney,  O Dec  28 

Loganaport,  Ind Dec  14 

Lebanon,  Ind Dec  14 

Danville,  Ind.    Dec  14 

Crownpoint,   Ind Dec.  31 

Vevay,    Ind Dec  38 

Montgomery,   Ala.    Dec.  28 

V'incennes,    Ind Dec.  21 

Virginia,    Minn Dec,  21 

Versailles,    Ind Dec,  21 

Columbus.  Ind Dec.  28 

Washington,    Ind Dec.  28 

Paoli,  Ind Dec.  28 

New   York,  N.   Y Dec  28 

McKeesport.  Pa. Dec.  28 

Memphis.  Tenn Dec.  28 

Champaign,    III Dec  28 

Knox,  Ind Dec  14 

Ft.    Washington,    Md Dec.  31 

Noblesville,   Ind Dec  si 

Patchogue.  L.  I.,  N.  Y Dec  28 

Lewiston,     Idaho Dec.  21 

Washington,    Pa Dec.  3i 

West  Lafayette,  Ind. Dec.  28 

Jackson,    Mich Nov.  33 

Brick  paving,   Billings,  Mont Nov.  23 

Adv.  Nov.   23,  30,  Dec.   14,  21. 

Macadam,    Billinga,    Munt Nov.  33 

Adv.  Nov.  23,  30,  Dec.  14,  21. 

Santa    Monica,    Cal Dec.     7 

POWER  PLANTS,  GAS  AND  ELECTRICITY. 

Trenton,   N.  J Dec.  at 

Charlestown,   W,  Va Dec.  21 

Washington.   D.   C.    Dec.  21 

San   Jose^    Cal Dec  28 

Jersey   City,    N    J Dec.  21 

Panama     Dec.  at 

Nfwburg  Heighta,  O Dec  14 

Toronto,    Ont Dec.  28 

Dadevflle,  Ala Dec.  28 

Washington,  D.  C.    Adv.  Dec.  7  to  28.. Dec.     7 

Washington,  D.  C.    Adv.  Dec.  28 Dec.  28 

Lecompte      La Dec.  21 

Homestead,  Pa.   Dec.  28 

Lagrange.  G« Nov.  30 

Hailowton,  Mont Dec.  28 

Lamont,    N.    Y d^  j, 

Campbellford,   Ont Dec    28 


Jan.    13. 


Jan.    II. 
Jan.    14. 


Feb.     4- 
Feb.  15. 


BUILDINGS. 


Dec.  JO. 
Dec  ji. 

Dec.  31. 

Dec.  31. 

Dec.  31. 

Uec  -^ 
Dec—. 

Dec  — . 

Dec  — . 

Dec.  — . 

Dec  — . 

Jan.  1. 

Jan.  I. 

Jan.  I. 

Jan.  I. 

Jan.  3. 

Tsn.  a. 

Jan.  2. 

Jan.  2. 

Jan.  3. 

Jan.  3. 

Jan.  3, 


Jan.  J. 

Ian.  3. 

Jan.  3. 

Jan.  3. 

Jan.  6. 

Jan.  6. 

Jan.  6. 


Library,  Remsen,  N.  Y Dec    28 

Church,    Falls  City,    Neb Oct  it 

Addition  to  school,  Philmont,  N.  Y....Dec  ai 

Pub.  bidg.,   St.    Louis,    Mo Dec.  28 

Court  house,   Kamloops,  B.  C Dec    28 

IndastrlaJ    ulanta.    Ft    William,   Oat... May  11 

School,   Anderaon,    Ind Sap.  at 

Fire  house,  Ventura,  Cal Nov.    a 

Y.  M.  C.  A.,  Aurora,  III Nov.    9 

Bath   houses,    Toronto,   Ont Nov  21 

Y.  M.  C.  A.  bIdg.,  Plattsburg,  N.  Y.... Nor.  to 

Dwellings.  Greenville,  Pa.   Nov.  w 

School,    Paris,  III Nov.  30 

Schools,    Orono.    Me Dec    21 

School,  Manila,  Tex Dec!  28 

Pub.  bIdg..   Flint,   Mich Nov  2s 

Post  office.  South  Bend,  Ind Nov.'  ig 

School,    Milwaukee,   Wis Dec  21 

School.    Milwaukee,    Wis Dec  28 

School,  Tempc,   Ariz Dec.  28 

Pub.   bldg..  Ft   Revere,  Mass Dec  38 

Pub.  bldg.  Ft.  .McKiniey,  Me Dec  38 

Fost  office  bldg.,  Albuquerque,  N.  M Nov  33 

Adv.  Nov.   23,  30. 

Library,   Oklahoma    City,   Okia Dec      7 

Bank,  Eaaton,   Pa Dec    14 

Ceilings  in    pott  bldgs..  Ft   Totten,  N. 

Y Dec  38 

Guards  and  gates  for  U.  S.  Bldg.,  Bal- 
timore,   Md.    Dec  31 

School.   Coopersville.   Mich Nov     a 

Post  office  exten.,  Wichiu,  Kan Nov,  ai 

School^  Qncinnati,   O Nor.  j* 

Adv.  Nov.  30  to  I>ec.  21. 

School  plana,  Maditonville,  O Dee.  14 

Add.    to   school,    Slayton,    Minn Nov.  23 


Jan.    22. 


Jan.    30, 


•  lUm*  marlud  Hmt  giv  Iht  nam*$  of  partin  aaarUd  contracti. 


New  Orleans,  La Dec     y 

Laboratory,     vVashington.    D.    C Dec     7 

Htg.,    etc..    Post    Office   bldg..    Trenton, 

N.  J.  Adv.  Dec.   14.  21 Dec  14 

Schools,  Colville,  Wash.   Nov.  3* 

Plumb.,  etc..  Post  Office,  Trenton,  N.  J.. Uec  14 

School,  Newark,  O Dec  aS 

School,  Cheyenne,  S.  D Nor.  JO 

Schools.     Colma     Sta.,    Wis Dec.     7 

Y.  M.  C.  A.  bldg..  Phoenix,  Ariz Dec  14 

Pub.   bldg..  Columbus.  O Dec.  3i 

School,  Halletsville,   Tex Dec.  38 

Remodeling  post  bldg.,  Jefferson  City,  Ia.Dec.  38 

School,    Ft.    Smith,    Ark Dec.     7 

Htg.  pub.  bldg.,  Sidney,  O Dec  38 

Post   bldgs..    Ft    Wood,   N.   Y.    Harbor, 

N.  V.    Adv.  Dec.  14  to  28 Dec.  14 

Sale   and  removal  of  bldgs..   Ft  Wood, 

N.  Y.  Harbor,  N.  Y Dec  14 

.\dv.   Dec.   14  to  28. 

Post  bldg.   improv.,  Ft.  Monroe,  Va...Dec.  31 

School,  Santa  Fe,   N.   M Dec  ai 

Light  station,  Alaska Nov.  aj 

Adv.  Nov.  23  to  Dec.    14.  ' 

Indus,  plant,  Oxford,  Md Nov.  33 

Pub.  bldg.,  Ft.  Andrews,  Mass Dec  3i 

Post   Office,    York,    Neb Dec.     7 

Adv.   Dec.   7.    14. 

Court  bouse  addition,  Clarksville,  Tex.. Dec  38 

Church,    Pemberville,   O Nov.  jo 

School,    Winnebago,    Neb Dec     7 

Pub.    bldg.,    Chicago,    111 Dec.     7 

Heating    Capitol.    Washington,    D.    C.  .Dec.     7 

Adv.   Dec  7  to  28. 

Y.  M.  C.  A.  bldg.,  Martinsburg,  W.  Va.Dec  14 

Post  Office,  Houston,  Tex Dec.  14 

School,    Flint,    Mich Dec  3i 

School,    Britton,    Wis Dec  31 

School,  Conway,  Ark Dec  38 

School.   Pine  Ridge  Agency,  S.  D Dec.     7 

Post  Office,  East  Liverpool,  O Dec  14 

School,    Richmond,   Va Dec  14 

Fost  office,  etc.,   Asheville,   N.   C Dec.  31 

Post   office,    Gainesville,    Ga Dec.  31 

Dormitory,  Charleston,   III Dec  aS 

Post  office,  bldg.,  Mitchell,  S.  D Dec.  ai 

Adv.  Dec.  21,  28. 

Barracks,    etc..    Ft    Adams,    R.   I Dec  aS 

Adv.   Dec.  28. 

School,  Mt.  Pleasant,  Mich Dec  28 

School,    Mankato,    Minn.... Nov.  aj. 

School,   Washington,   D.   C    Nov.    9 

School,    Madison,    Minn Nov.  x6 

School,    Bardstown.    Ky Dec.     7 

Church,  St.  Louis,  Mo Dec  3X 

Plana  for  Capitol,  San  Juan,  P.  It Sep.  al 

Court   house   and  jail,   Cairo,   Ga Oct.  36 

Tail,    Green    Bay,    Wis Dec.     7 

School,  Quitman,  Miss Dec  14 

Club  house,  Kenwood.  Mo Dec  14 

School,  East   St   Louis,    111 Dec.  3x 

Hospital,    Durham,    N.   C Dec.  at 

Church,  Wytheville,  Va Dec  38 

School,  La  Crosse,  Wis Dec.  28 

Court   house,  Youngstown,  O Dec.  28 

Exten.  to  post  office,  Ogden,  Utah Dec.  aS 

College,   Agricultural    College,   Mich.... Oct  19 

Tail,     Ocilla,    Ga Dec     7 

City   Hall,  Des  Moines,   la Dec  ai 

P.   O.  plans,   New  York.  N.   Y Nor.  jo 

Hotel,    South    Braintree,    Mass Nov.  ja 

MISCELLANEOUS. 

Garb,   disposal,   Altoona,    Pa Dec     7 

Ditch,   Greenwood,  Miss Dec.  21 

Steam  gauges,  etc.,  Panama Dec  14 

Hammer,  lathe,  etc.,  Washington,  D.  C.Dec.  21 

Wire,  etc.,  Jersey  City,  N.  J Dec.  ai 

Drain,  Rockwell  City,   la Dec.  28 

Drain,  Jefferson.  la Dec.  38 

Fence,    Coraopolis,   Pa Dec.  38 

Repairing     tender     piles,     Ellis     Island, 

N.   Y Dec  aS 

Conduit       and       embankment,       Boston, 

Mass.     Adv.    Dec.    7    to    21 Dec.     7 

Lumber,    etc.,    Panama Dec.  31 

Ditch,    Desraet    S.    D Npv.  j* 

Garb,    disposal,    Reading,    Pa Dec.     7 

Ditch,   Aitken,   Minn.    Dec  14 

Ditch   work,    Forest   City,    la Dec.  3i 

Pipe  and  eement,   Creston,  la Dec.  3X 

Garbage  disposal,  Reading,  Pa Dec  38 

Adv.   Dec.  28. 

Cement,  Panama Dec.  38 

Ditch,  Clarion,  la Dec.  a8 

Wharf,  Piche  Point,  Que Dec  28 

Ditch    work.    Council    Bluffs,    la Dec.  21 

.Swimming  pool.    Ft.   Huachuca,  Ariz.. .Dec.  ai 

Dump  scows,  Wilmington.  N.  C Dec  14 

Adv.  Dec.   14  to  28. 

Wharf.    Mills  Point,   N.    B Dec  28 

Ditcli.    Redwood    Falls.   Minn Dec.  38 

Dredging.   Washington,  D.  C Dec  14 

.\A\.  Dec.    14  to  28. 

Sanitary  fixtures,  etc.,  Panama Dec.  28 

Garbage    plant.    Columbus,    O Nav.  ja 

Adv.  Nov.   ^0,  Dec.   7. 

Ditch,   Ft.  Dodge,  la Dec  28 

Pier,    Santa    Monica.    Cal Dec.     7 

El.  ry.  work,  Donora.  Pa Dec  14 

R.    R.    work.    Ft.    Standish,   Mass Dec  21 

Wall,  Ft.  Hamilton.  N.  Y Dec  28 

Tunnel.  Colorado  Springs,  Colo Dec.  38 

Ditch.    Esthcrville,    la Dec.  14 

Dredging,   Saginaw,    Mich Dec.  31 

Adv.  Dtc.  21.   28. 

Boilders,    Coshocton,    O Dec  38 

Dry  dock,  Brooklyn.  N.  Y Dec.  21 

Cleaning    system    in    post    office.    Provi- 
dence, R.  I Dec.  28 

Dam   Work,    Louisia,   Ky. Dec.  21 

Adv.  Dec,  21,  28. 

Ditch,  Benson,  Minn Dec.  28 

Dredge,  Cincinnati,  O Dec.  38 

Guide  walls,  etc,  Wheeling,  W.  Va Dec.  38 

Adv.  Dec.   28. 

Canal    work,    Peterboro,  Ont Dec.  31 

Steamboat    landing,    Erie,   Pa..., Dec.  ai 

Adv.  Dec.  21,  38. 

Garb,  reduction,   St   Louis,   Mo Dec.  21 

Crawford's  Run  Diversion,  Hamilton,  O.Dec.  38 
El.   ry.,   Buenos   Aires,   3.    A Dec  31 
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